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I'OCT P NCO 5725-3—2002

. INPEJVCIOBHUE K TOCYJAPCTBEHHBIM CTAHJIAPTAM
POCCHUHNCKOU ®EJEPAIINN I'OCT P CO 5725-1—-2002 — I'OCT P MICO 5725-6—2002
IO OBIIUM 3ATOJIOBKOM «TOYHOCTDb (ITPABUJILHOCTDb W ITPELIM3UOHHOCTD)
METOAOB 1 PE3YJIbTATOB U3SMEPEHUUN»

Hensio pa3paborku [ocymapcTBeHHBIX craHmaptoB Poccuiickoit ®epepanvn T'OCT P UCO 5725-1—
2002, TOCT P UCO 5725-2—2002, TOCT P MCO 5725-3—2002, TOCT P HCO 5725-4—2002,
['OCT P UCO 5725-5—2002, TOCT P UCO 5725-6—2002, nanece — 'OCT P MCO 5725, sisnseTcs mpsimoe
mpuMmeHeHue B Poccuiickoit @enepalivy IICCTH YacTei OCHOBOITOIATAIOIIETO MEXIYHAPOIHOTO CTaHIapTa
N CO 5725 nox o61111M 3aroJOBKOM « TOUHOCTD (ITPaBUABHOCTD U TIPEIIU3UOHHOCTD) METOMOB U PE3YIbTATOB
M3MEPEHUI» B MPaKTUYECKOU HesTeNTbHOCTH MO MeTposioruu (pa3paboTke, aTTeCTaluyd U IPUMEHEHUIO
MCTOJMK BBITTOMTHCHUST U3MEPEHU), CTAHAAPTU3AIIMN METO/IOB KOHTPOJIS (MCTIBITAHUM, U3MEepeHU, aHa-
J13a), UCTIBITAHUAM MMPOMYKIMHW, B TOM YUCIIC A 1esei TTOATBepKISHUST COOTBETCTRBYSI, OIIEHKE KOMIIC-
TCHTHOCTU UCTIBITATEIBHBIX JabopaTropuit cormacHo Tpedbopanusm 'OCT P UCO/MBOK 17025—2000.

I'OCT P UCO 5725 npenctaBiasioT cobOM MOTHBIN ayTCHTUYHBIN TEKCT IIECTH YacTel MexKAyHapo-
Horo cranjgapta MCO 5725, B ToMm yucie:

['OCT P UCO 5725-1—2002 «TounocTb (NMpaBUJIbHOCTh U MPEIU3UOHHOCTD) MCTOAOB M PC3Y/IbTATOB
n3MepeHuit. Yacts 1. OCHOBHBIC MOTOXCHUST U ONPCACICHUSI»;

['OCT P NCO 5725-2—2002 «Tounocth (ITpaBUJIBHOCTD U MIPEIIU3UOHHOCTb) MCTOIOB M PC3YJIbTATOB
n3MepeHuit. Yacts 2. OCHOBHOW MeTOJ OTIpe/icieHUsT TOBTOPSEMOCTH M BOCIPOM3BOAMMOCTH CTaHIAPT-
HOTO METOAA U3MEPEHUI»;

I'OCT P CO 5725-3—2002 «TouHocTb (ITPaBUJIBHOCTD U IIPCLIM3MOHHOCTb) MCTONOB U PC3Y/IbTATOB
nsMepeHuil. Yacte 3. TIpoMexyrounsle mokasaTeau MPerU3MOHHOCTH CTAHAAPTHOIO MCTOAAa U3MCPCHUIY;

I'OCT P MCO 5725-4—2002 «TouHOCTb (ITPaBUJIBHOCTD U IIPCLIM3MOHHOCTb) MCTONOB U PC3Y/IbTATOB
nsMepeHuil. YacTs 4. OCHOBHBIC METOIBI OTIPE/ICIICHUS MTPABMITBHOCTH CTAHIAPTHOTO MCTOAA U3MCPCHHUII»;

I'OCT P CO 5725-5—2002 «TouHocTh (ITPaBUJIBHOCTD U TIPCLIM3MOHHOCTb) MCTONOB U PC3Y/JIbTATOB
namepenuil. Yactb 5. AbTepHATHBHBIC MCTOABI ONpeleNeHUus] NMPCLUM3MOHHOCTH CTaHAApTHOrO McTona
U3MEPCHUI»;

['OCT P UCO 5725-6—2002 «TouHocTh (ITpaBUIBHOCTD U MTPELIM3HOHHOCTb) MCTOJOB M PC3YJIbTATOB
n3Mmepenuit. Yactp 6. Mcrons3oBaHue 3HaYEHU TOYHOCTH HA MPAKTHKE».

Kaxnas yacTe coOmepXUT ayTCHTWUUHBIN ITepeBOA IMPCAMCIIOBUSI W BBEACHUS K MEXIAYHAPOTHOMY
crannapty MCO 5725, a Takxe MPeaUCIOBUE K rOCYIapCTBEHHBIM cTanaaptaM Poccuiickoit ®enepanyin
(I'OCT P UCO 5725-1—-2002 — I'OCT P UCO 5725-6—2002) u u3naetcsi CaMOCTOSITETLHO.

[Monb3oBanue yactamu 2—6 I'OCT P MCO 5725 B OTACIBHOCTH BO3MOXHO TOJIBKO COBMECTHO C
yacteio 1 (TOCT P MCO 5725-1), B KOTOpOil yCTaHOBJICHbl OCHOBHEIE ITOJIOXKCHUS M OIpeACICHUS,
kacatoruecst Bcex uyacteit [[OCT P UCO 5725.

B coorBeTcTBUM ¢ OCHOBHBIMU mnoysoxeHuasMu MCO 5725-1 (nyHkT 1.2) HacTOSIIUIA CTaHAApT
PACITPOCTPAHSICTCST HA METOMIBI U3MEPCHUI HCITPCPHIBHAIX (B CMbICJC MPUHUMAacMbIX 3HAYCHUI B U3Mepsi-
€MOM [IMafla30He) BEIMYMH, JAlOolIMe B KAayeCTBC pe3ysibTaTa U3MCPCHUM CAWHCTBeHHOE 3HauyeHue. [1pu
3TOM 3TO SAMHCTBEHHOE 3HAUCHHE MOXET ObITh U PC3Y/IbTaTOM pacucTa, OCHOBAHHOTO Ha psiie M3MEepeHU i
ONHO# U TOW Xe BEIWYMHHBI.

Crannmaptel UCO 5725 MOryT MpuUMEHSITbCS TSI OLICHKHM TOYHOCTH BbITMOJHEHUs] UBMEPEHUI pa3iny-
HBIX (U3UYECKUX BETUYUH, XapaKTePUIYIOIUX U3MCPSIEMbIC CBOWCTBA TOrO WM MHOTO OOBEKTAa, B COOT-
BETCTBUY CO CTAHAAPTU30BaHHOM mpouteaypoit. [Tpu stom B nynkre 1.2 UCO 5725-1 ocobo oTMeuyeHo, 4To
CTAHIAPT MOXCET ITPUMCHSITBCS U OLCHKM TOUHOCTH BBITIOJHCHUS U3MEPEHUM cOCTaBa U CBOMCTB OYCHb
LIUPOKOI HOMEHKIIATYPBI MATEPUAIOB, BKIIOUAS XUAKOCTU, ITOPOLUIKOOOPA3HbIE U TBepAbIE MATEpUAThl —
MMPOJAYKTHI MAaTePUATLHOTO MPOU3BOACTRBA UM CYHICCTBYIONIME B ITPUPOJE, [IPU YCIOBUM, YTO YUUTHIBAIOT
Mo0yI0 HCOTHOPOIHOCTh MaTepUaa.

[TpuMeHSICMBIN B MCXKIYHAPOAHBIX CTAHIAPTAX TCPMUH «CTAHIAPTHBIN METOI M3MCPCHUI» aneKBaTCH
OTCYECTBCHHOMY TEPMUHY «CTAHAAPTU30BAHHBIN MCTO/ U3MEPEHU».

B MCO 5725: 1994—1998 u UCO/MBK 17025—99 moHsaTHe «METOA M3MEpcHMUil» («measurcment
method») BKTIOUaeT COBOKYITHOCTD OITepallvii M ITpaBUJl, BHITTOTHEHHE KOTOPHIX 00ecIicUnBacT ITOJyYCHUE
Pe3yJIbTaTOB C U3BCCTHOW TOYHOCTBIO. TakuM oOpa3oM, MOHsATHE «MeTol uaMepeHwuii» mo MCO 5725 u
NCO/MDK 17025 anexBaTHO MOHSITUIO «METOAMKA BbiToHeHusT uaMepeHut (MBW)» o T'OCT P 8.563—
96 «I'ocymapcTBeHHast cucTeMa 00eCTICUCHMST CAMHCTBA U3MEePeHUM. MEeTOIUKY BBITIOHEHUST U3MEPCHUH»
(nyHkT 3.1) MU COOTBETCTBEHHO 3HAYUTEJBHO IIUPC IO CMBICITY, YeM OIpeAeeHHe TepMHUHA <«METO.
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TroCT P UCO 5725-3—2002

U3MEPEeHMIT» B PekoMeHaauy Mo MeXXrocyaapcTBeHHOoi ctangapTuzanud PMI 29—99 «'ocygapcTBeHHAs
cucTeMa obeclieyeHUsT eIMHCTBA u3MepeHuit. Merpomorud. OCHOBHBIE TEPMUHEI M ONPCACACHUS» (ITYHKT
7.2).

bonee toro, B opuruHase MCO 5725 odeHb 4acTo ymoTrpebssieTcss B KA4eCTBC MOHSTUSI «METO,
U3MEPEeHU» U aHIIMACKUI TepMUH «test method», mepeBos KOTOPOro Ha PyCCKMI SI3bIK — «MCTO UCITBI-
TaHui» (cM. mpuMevanue 1 K myHkry 3.2 MCO 5725-1) v KOTOPBI O CMBICITY COBITAAACT C TCPMUHOM 6.2
MCO 5725-1 «standard measurement method» (cTaHIapTU30BaHHEI MeTo u3MepeHUii). COOTBETCTBEHHO
B KauyeCcTBE TepMHHA «pe3yJbTaT U3MEpPCHMIl» B OpUTHHAJIEC CTaHIApTa Yalle MCITONb3YCTCs aHMIMHCKUI
TepMUH «test results (cm. yHKT 3.2 MCO 5725-1), nmpuyeM B KOHTEKCTE KaK C TepPMUHOM «test method»
(cM. IyHKT 3.2), TaK ¥ ¢ TePMUHOM «measurement method» (cM. B opuruHaie, HamPUMEP, NYHKTHI 1.2 wm
7.2.1 UCO 5725-1).

ITpu sTOM cieayer uMeTh B Buay, uto obmactb npumeHeHuss MCO 5725 — TOYHOCTb CTaHAapTU30-
BAHHBIX METOJIOB U3MEPEHUI, B TOM YHCJIE ITPeJHA3HAYCHHBIX JUIS HeJIeil UCITBITAaHUWI MPOAYKLMH, TTO3BO-
JISTIOTIMX KOJUYECTBEHHO OIEHUTHh XapaKTePUCTUKM CBOMCTB (ITOKa3aTesieil KauycCTBa M OC30MACHOCTH)
00beKTa UCTTBITAHM (npoayKuuu). MMeHHO Mo3TOMY BO BCEX YACTSAX CTAHAAPTAa PC3Y/abTAThl U3MCPEHMI
XapaKTePUCTHUK OOpa3loB, B3SITEIX B KAYECTBE BBEIOOPKM M3 MApTUM U3NEITUN (MU NPoO, OTOOPAHHLIX U3
MapTuy Matepuana), sSIBISIIOTCS OCHOBOU JUTSI TTOJIYYCHMST Pe3yTbTATOB UCHBITAHUI BCCil MapTUU (00bekTa
ucnbitanuit). Korna oGbeKTOM MCITBITAHUI SIBISICTCS KOHKPETHBIM obpa3seny (test speciment, sample),
pe3ynbTaThl U3MEPeHUI U UCTIBITAHUNA MOTYT COBMadaTh. Takoil Moaxoj uMeeT MCCTO B MPUMCpax IIo
OIpelesICHUIO oKa3aTesiell TOUHOCTHU CTAHIAPTHOrO (CTaHAAPTU30BAHHOIO) METOAA U3MCPCHHUIL, colepxa-
muxcsa B MCO 5725.

CrenyeT OTMETUTD, UTO B OTEYECTBCHHON MCTPOJIOTMH TOYHOCTH (accuracy) M MOTrpeliHOCTD (Crror)
pe3y/IbTaTOB M3MEPCHMUIL, KaK MPABUIIO, OMPEACIAIOTCS CPAaBHEHUEM Pe3yIbTaTa W3MCPCHUI ¢ MCTHHHBIM
WA JEUCTBUTETBHBIM (YCIIOBHO UCTUHHBIM) 3HAYCHUEM U3MCpPseMON (DM3MYECKO BCAMYMHBI (SBASIONIU-
MUCH (AKTMYCCKM STATOHHBIMU 3HAYCHUSIMH W3MCPSIEMBIX BEJIMYWH, BBIPAXKCHHBIMM B Y3aKOHCHHBIX
CAMHULIAX).

B ycioBusiX OTCYTCTBUSI HCOOXONUMBIX 3TAJIOHOB, 0OECITEYMBAIOIIMX BOCTIPOM3BCACHHUC, XpaHCHUE U
repeaayy COOTBETCTBYIONIUX 3HAYCHUI ¢AMHUIL BETUYMH, HEOOXO0IUMBIX JUTSI OLCHKM MOTPCIIHOCTH (TOY-
HOCTH) Pe3y/IbTaTOB MU3MEPEHUI, U B OTCUECTBEHHON, U B MEXIYHAPOAHOW MPAKTUKE 3a ACHCTBUTCIBHOE
3HayeHUe 3a4acTylo MMPUHUMAIOT 00liice cpeliHee 3HAaYeHWe (MaTeMaTHIeCKoe 0XUIAHKE) YCTAHOBICHHON
(3amaHHOil) COBOKYITHOCTU pe3ynbTaToB usMepenuit. B MCO 5725 sta curyanusi oTpaxeHa B TEpMUHC
«TIPUHSITOC OTTOPHOE 3HaueHue» (cM. IMyHKTH 3.5 u 3.6 TOCT P MCO 5725-1) u pexomennyercss TOCT P
NCO 5725-1 nast UCTIONB30BaHUS B 3TUX CAYYasiX U B OTEUECTBCHHON MPaKTUKeE.

TepMuUHBI «ITPABUIIBHOCTB» (trueness) ¥ «IIpeU3nOHHOCTby (precision) B 0TeUeCTBeHHBIX HOPMAaTHB-
HBIX JIOKYMCHTAX ITO METPOJIOTUY IO HACTOSIILICTO BPCMCHHU HE UCIIOB30BaUCE. [1py 3TOM «ITpaBUITLHOCTb»
— CTelleHb OIU30CTH pe3yabTaTa U3MEePeHU K UCTUHHOMY WM YCJIIOBHO MCTUHHOMY (I€HCTBUTETBHOMY)
3HAYCHUIO U3MEPSICMOI BETUUUHBI MW B CTyYac OTCYTCTBUS 3TATOHA U3MEPSIEMON BEJIMIMHBI — CTEICHb
OJIU30CTH CPEAHETO 3HAYEHUS, TTOTYUCHHOTO Ha OCHOBAHWY OOJTBILION CepUH Pe3yTbTaTOB U3MepeHUit (W1H
pe3ybTaTOB UCIIBITAHMU) K IPUHSITOMY OIropHoMy 3HaucHHUio. [lokasareseMm ITpaBMITBHOCTH OOBIYHO
SIBJISICTCS 3HAUYCHME cucTeMarudeckoit rorpeinHocty (eMm. nyHKT 3.7 TOCT P CO 5725-1).

B cBo10 Oyepens «ITpenM3MOHHOCTE» — CTEICHb OJU30CTH APYT K JIPYTY HE3aBUCUMBIX PE3yJIbTATOB
U3MCPCHUM, MOTYYSHHBIX B KOHKPECTHBIX YCTAHOBJICHHBIX YCITOBUSX. DTa XapaKTEepPUCTHKA 3aBUCUT TOJIBKO
OT CIy4YyaifHbIX (baKTOPOB M HE CBSI3aHA C MCTMHHBIM MIM YCIOBHO MCTUHHBIM 3HAYCHUEM H3MEpPSIeMOI
BemuurHbL (cM. TYHKT 3.12 TOCT P UCO 5725-1). Mepa npermu3sMoHHOCTH OOBIMHO BBIMUCISIETCS KakK
CTaHAapTHOE (CPEIHEKBAIPATUUECCKOC) OTKIIOHEHUE PE3YITATOB U3MEPEHUIA, BRITIOTHEHHEIX B ONpeAeieH-
HbIX ycnoBusix. KomuuecTBeHHble 3HAUCHUST Mep MPENU3UOHHOCTU CYNIECTBEHHO 3aBUCSAT OT 3aJaHHBIX
YCIOBUU. DKCTpeMalbHble ToKa3aTeJy NPCHU3UOHHOCTU — MTOBTOPSIEMOCTh, CXOAUMOCTH (repeatability) u
BOCTIpou3BOAUMOCTD (reproducibility) periaMeHTUPYIOT U B OTCUECTBEHHEBIX HOPMATUBHBIX JOKYMEHTAX, B
TOM 4uCJie B OOJBUIUHCTBEC FOCYAApCTBCHHBIX CTAHAAPTOR HA METOABI KOHTPOJIS (MCITBITAHWI, U3MCPEHUIA,
aHanusa) (cM. myHKTeI 3.12—3.20 TOCT P MICO 5725-1).

B coorBercteuu ¢ MCO 5725 uenb rocynapctBeHHBIX cTaHgaptoB [OCT P MCO 5725 cocTOUT B TOM,
YTOOBI:

a) U3ITOXHUTHh OCHOBHbIC MOJIOXCHMUSI, KOTOPBIE CIIelyeT UMETh B BUJy TIPU OIleHKE TOYHOCTH (IIpa-
BUJIBHOCTU Y MPENU3UOHHOCTH) MCTONOB M Pe3yIbTaTOB U3MEPCHUI IMPU MX ITPUMEHEHUH, a TaKKe IpH
IUTAHUPOBAHUHU IKCIIEPUMCHTOB MO OLCHKEe pa3myHbIX mokaszatesreir TouHoctu (TOCT P CO 5725-1);

6) perTaMeHTHPOBATb OCHOBHOI CMOCO6 SKCITEPUMEHTATBHOM OLIEHKU ITOBTOPSIEMOCTH (CXOAMMOCTH)
U BOCIIPOM3BOAMMOCTU MCTOAOB U pe3yibTaTtoB usmepenuit (FIOCT P CO 5725-2);
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B) perJIAMCHTUPOBATh IIPOUCAYPY ITOTYYCHUS ITPOMEKYTOUHBIX ITOKA3aTeIci MPeIIU3NOHHOCTH METO-
OB U PC3Y/IbTATOB MU3MCPEHMII, HW3JIOXUB YCJIOBUST UX NpUMEHCHUsT U Metoawl oiicHku (ITOCT P MCO
5725-3);

I) pCrNIAMCHTUPOBATh OCHOBHBIC CITOCOOBI OIpEle/ICHUS IPABUILHOCTU METOIOB M PC3y/IbTaTOB
usMepeHuu (F'OCT P CO 5725-4);

1) perIaMCHTUPOBATH TSI TPUMEHCHUS B OTIPEACICHHBIX OOCTOSITEILCTBAX HECKOIBKO aTbTCPHATUR
ocHOBHBIM criocobam (I"OCT P MCO 5725-2 u TOCT P MCO 5725-4) onpeneaeHust NPpeuu3MOHHOCTH 1
MMPaBUIBHOCTY METOJOB U Pe3yabTaToB uaMepeHuit, nmpusegaeHHbix B TOCT P UCO 5725-5;

€) U3JI0XUTh HCKOTOPBIC MPAKTUYECKUE ITPUMEHCHUS ITOKAa3aTeIei MPaBUIbHOCTY U ITPEIU3UOHHOCTU
(I'OCT P UCO 5725-6).

[IpencrapncHHble B BuAe TabMunbl PEKOMCHIANWM IO ITPUMCHEHUIO OCHOBHBIX ITOJOXECHUU
I'OCT P MCO 5725 B nesIiTeIbHOCTU 110 METPOJIOTUU, CTAHAAPTU3AIUY, UCITBITAHMSAM, OLIEHKE KOMIICTCHT-
HOCTY UCITBITATE/ILHBIX JA00pATOPUil CO CChITKAMM HA HOPMBI TOCYIAPCTBEHHBIX CTaHAapTOB Poccuitckoi
®cpepanyy, coaepXarryx TpeOOBAHUS K BBITIOTHEHUIO COOTBETCTBYIOIIUX paboT, MPUBCACHBI B ITPUITOXE-
Huu K npeauciaosuio B TOCT P MCO 5725-1.

AJITOPUTMBI MPOBEACHUS 3KCIICPUMCHTOB ITO OLICHKE ITOBTOPSIEMOCTH, BOCIIPOU3BOAMMOCTH, ITPO-
MEXYTOUHBIX ITOKa3aTeJeH MPCIU3MOHHOCTH, ITOKa3areaeit MPaBUIBHOCTH (XapaKTCPUCTUK CUCTCMATUUCC-
KO TOTPEIIHOCTY) METOJOB U PE3yAbTAaTOB M3MEPCHUU PEKOMEHAYETCST BHCAPATH 4Yepe3 IMPOrpaMMbl
SKCIICPUMEHTATBHBIX METPOJOTMYCCKUX MCCISAOBAHMI IToKa3aTeaeil TOYHOCTH (XapaKTCPUCTUK ITOTPCIil-
HOCTY) pe3yJIbTATOB M3MEPECHMU, BBHITTOTHSIEMBIX IO padpabarsiBacMoit MBU, u (uan) yepe3 nmporpaMmbl
KOHTpOJIA MoKaszaTeseit TOYHOCTH mpuMeHsieMblx MBU.

Vcrmonp3oBaHye MPUBEACHHBIX B TIPUIOXKEHUAX A K KaXIOMY CTaHIAPTY YCIOBHBIX 0003HAYCHUH B
KayecTBe 00s513aTeIbHBIX PEKOMCHIYETCST TOIBKO JJISI TEX MToKa3areeif TOUHOCTH, KOTOPbIe O HACTOSIIICTO
BPEMEHH B OTEUECCTBEHHOU METPOIOTMUECKON IMPAaKTHUKE HE UCTIONIBb30BAIUCH (HanpuMep, s mokasarceiici
o myHktaMm 3.9—3.12 TOCT P MCO 5725-1). JIng ocTaapHBIX TTOKa3aTe el ¥ KPUTCPUCB MCIOTB3YCMbIC
B 'OCT P MCO 5725 ycnoBHbIc 0603HaUCHMsT, KaK MPaBUIIO, MOIYT ITPUMCEHSTBCS Hapsily € YCIOBHBIMHU
0003HAUCHUSIMU 3THX ITOKa3aTc/Ici U KPUTEPUCB, ITPUHSITHIX B ICHCTBYIOIIMX OTEUCCTBCHHbBIX JOKYMCHTAX
(Hampumep, Tpenen ITOBTOPSICMOCTH (CXOAMMOCTH) € YCJIOBHbIM 00O3HadeHHUCM r MO MyHKTY 3.16
['OCT P MCO 5725-1 Hapsimy C YCITOBHBIM O00O3HAaYCHUCM ¢, MPUHATHIM JUIST 3TOTO MOKa3aTesis B psiie
peKOMCHIAIMH MO METPOJIOTUH, a TaKKe B TOCYJAPCTBCHHBIX CTaHAapTaX Ha METOMbl MCTIBITAHWI MPOAYK-
LUH).
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HPEAUCJIOBUE K MEXIYHAPOOHOMY CTAHJAPTY UCO 5725

MexnynapoaHast opranuzauust no craHaapruzauuu (MCO) sisnsgercs BeemupHoit denepanueii Ha-
IMOHATBHBIX OpPraHu3aluil no cranaapTusaunu (Komuteros—uacHoB MCO). Pazpaborka MexXIyHapOaHbIX
CTaHAAPTOB OOBIYHO OCYIICCTBISICTCS TeXHUYeCKUMU KomuTeTamu MCO. Kaxnwrit unen VICO, 3auHTepe-
COBAaHHBIN B IESITEIBHOCTU COOTBCTCTBYIOLICTO TCXHUYCCKOTO KOMUTCTA, UMCCT ITPaBO ObITh NMpCACTABJICH-
HBIM B 3TOM KoMmuteTe. [1paBUTCIALCTBCHHBIC U HCIPABUTCABCTBCHHBIC MCXKAYHAPOAHBIC OpTraHM3aluu,
corpynauvaone ¢ MCO, Ttakke NpuUHUMAIOT ydacThe B 3Tol pabdote. MCO TeCHO COTpYAHHYACT C
MexayHapoHOU 3IeKTPOTeXHUYeCcKoi Komuccucii (MOK) o BcecM BONpocaM CTaHAApPTH3aLlMK B 001aCTH
SJTEKTPOTEXHUKH.

ITpoexThl MeXIyHApOAHbIX CTAHAAPTOB, MPUHSITBIC TCXHUYECKUMH KOMUTETAMU, HAMPaBJIsSIOTCS] TCX-
HuyeckuM KomuteraM — wicHaMm MCO Ha rojocoBaHuc ncpen ux yreepxiaeHueM CosetoM MCO B
KayecTBe MEXAYHAPOIHBIX CTaHAApTOB. CTaHAApThl YTBCPXKIAIOTCS B KaUyeCTBE MEXKIYHAPOAHBIX B COOT-
BeTCTBUU € ycTaHOBIeHHBIMU B ICO TpcOOBaHUSIMU: B Cllydyae X OJOOpeHMS ITO MeHblici Mcepe 75%
KoMuTeToB — wieHoB MCO, mpuHUMAaBIIMX YYACTHUC B FOJIOCOBAaHUU.

Mexanynaponusiii ctanaapt MCO 5725-3 6bu1 noarorosieH Texauueckum kKomutetom MCO/TK 69
«[1pumenenue craTcTuyeckux MeToqoB», [lonkoMuteToM IK 6 «MeTOABl U PE3YILTATHI H3MEPCHH >,

HMICO 5725 cocTouT U3 CIIEAYIONIHX YacTCil TMoA OOIIMM 3arogoBKOM «TOYHOCTE (MPaBUJIbHOCTbL W
MPCLU3UOHHOCTH) METOIOB U PEe3yIbTaTOB W3MCPCHHUII»:

Yacte 1. OCHOBHEIE ITOTOXEHUST U ONpPCACICHUST

Yacte 2. OCHOBHOW MeTOJ| OTPEACICHUSI MOBTOPSIEMOCTH U BOCIIPOM3BOAMMOCTH CTAHIAPTHOIO
MCTOA U3MEPEHUI

Yacte 3. TIpoMeXyTOUHBIE TTOKA3ATC/IM MPCLU3MOHHOCTH CTAHJAPTHOTO METONA M3MCPCHUH

Yacte 4. OcHOBHBIE METONBI OMPCAC/ICHUS MTPABWIBHOCTH CTAHJAPTHOIO METONA U3MCPCHHUI

Yacts 5. ATbTepHATUBHBIE METO/bl ONpPCAENCHUS MPEIU3HOHHOCTY CTAHIAPTHOTO MCTOAA M3MEpC-
HUHT

Yacte 6. Mcmonb3oBaHue 3HAYEHUI TOUHOCTH Ha ITPaKTHUKE

NCO 5725 (yactu 1—6) B COBOKYITHOCTH aHHyUpyeT U 3ameHsteT MCO 5725:1986, obaacTb pacripo-
CTpPaHEeHUsT KOTOPOro ObUIA pacilivupeHa BKJIIOYCHUEM MPABUIBHOCTH (B JOIOJHEHHWE K MPCLIM3MOHHOCTH)
Y YCJIOBHMI IPOMEXYTOUHOH MPCUM3UOHHOCTH (B AOMOJHCHUC K YCJIOBUSIM MOBTOPSICMOCTH M BOCIIPOM3-
BOJHUMOCTH).

[Mpunoxenust A, B u C sBnsiioTcst o6s13aTebHbIMU 4151 HacToseir yactu MCO 5725, npunoxeHus
D u E — cripaBounsie.
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BBEJEHUE K MEXJITYHAPOJHOMY CTAHJAPTY UCO 5725

0.1 B ICO 5725 nnst onucaHusl TOYHOCTH METOAA U3MEPEHUM UCITOIB3YIOT IBa TCPMUHA: «IIPABUITh-
HOCTB» U «TIPEHU3UOHHOCTE». TEePMUH <«IIPABWIBHOCTBY XapaKTepU3YeT CTereHb OJIM30CTU CPEIHENO 3HA-
YeHUST OOJBIIOTO YUCIA PE3YIbTATOB MCIBITAHWN K MCTUHHOMY WM ITPUHSITOMY OIIOPHOMY 3HAYCHMUIO,
TEPMUH «IIPEIIU3UOHHOCTh» XapaKTePU3YET CTETeHb OU30CTY PEe3yAbTATOB UCIBbITAHUI APYT K OPYTY.

0.2 O0wwe monoxeHus1 00 3TUX MOHATUAX MpenactaBaeHsl B MCO 5725-1 u mostoMy 31ech He
roBTopsitoTest. AT1a yactb MCO 5725 nomkua mpuMeHAThest coBMecTHO ¢ MCO 5725-1, mockonbky B Hei
JaHBI OIIPCICICHUST U OOIIMC TTOTOXCHHS.

0.3 Ha u3MeHUMBOCTDb PE3yIbTATOB U3MEPCHUH, BBITTOTHEHHBIX ITO OHOMY METOY, TOMUMO pasiu-
YUW MEXITy TIPCAMNOIOXUTCIBHO WACHTUYHBIMY 00pa3iiaMy MOTYT BIMATh MHOTHME pa3inuyHble (AKTOPHI, B
TOM YUCIIC:

a) oreparop;

b) ucnonab3zyeMoe 060pyIOBaHUE;

¢) KanubpoBKa 060PYIOBAHUS

d) mapaMeTpbl OKpyxXKalollieil cpelnbl (TemIieparypa, BIaXHOCTb, 3arpsi3HeHUe Bo3AyXa U T.J1.);

¢) MapTUU PCaKTHUBOB;

f) BpeMsT MeXKIy U3MCPCHUSIMU.

Paznuuust Mexay pesyapraTraMy U3MECPCHUH, BHITOTHSIEMBIX Pa3HBIMY OTICPaTOPaMU U/WIH C UCTIONb-
30BaHUECM PATUUHOTO OOOPYIOBAHUS, KAaK MPaBUI0, OYIYT OOIBIIE, YeM MEXIY Pe3yIbTaTAMU U3MEPEHHUH,
BBITIOJTHSIEMBIX B TEUCHUE KOPOTKOTO MHTEPBAIA BPEMEHU OMHUM OIEPATOPOM C UCIIOIb30BaHUEM OIHOTO
U TOTO Xe 00OpYAOBaHUS.

0.4 dns ormucaHus U3MEHYMBOCTU METO/A U3MEPEHUN HEeoOXOAMMO M BO MHOTHUX ITPAKTHUYECKHUX
CJIyJasix MOJIe3HO UCIIOIB30BATh ABA YCIOBUS NMPEUU3UOHHOCTH, HA3BAHHbIC YCJOBUSIMHU MTOBTOPSIEMOCTH U
BOCITPOU3BOIUMOCTH. B ycrnoBusix mosropsieMocTu akTophl a) — ¢) B 0.3 CUMTAIOT ITOCTOSTHHBIMU U OHH
HE BIUSIOT HAa U3MEHYUBOCTb, B TO BPEMsl KaK B YCJIOBHUSIX BOCMPOU3BOAMMOCTUA OHU HEIOCTOSTHHBI U
CITOCOOCTBYIOT M3MEHUMBOCTU Pe3yIbTaTOB uU3MepcHUil. TakuM 0oOpa3oM, YCJOBUSI MOBTOPIEMOCTH M
BOCITPOU3BOIUMOCTH SIBJISTIOTCST ABYMSI 9KCTPEMATbHBIMH YCJIOBUSIMH MPCLM3HOHHOCTH, IMPUYEM IEPBHIM
COOTBETCTBYCT MUHHUMANBHAS, @ BTOPBIM — MaKCHMajlbHasi U3MCHYMBOCTb PC3y/bTaToB. [IpoMeXyTOUHBIE
YCITOBUST MEXIY 3TUMHM JABYMS SKCTPCMAIbHbBIMM YCIOBUSAMU ITPEIIU3MOHHOCTH COOTBCTCTBYIOT CJIy4YasiM,
KOTAa OAWH WM Oojbliee YUCI0 HaKTOPOB a) — f) MOTYT MEHSATBCS U TIPUMEHSTIOTCS] B OTPCAC/ICHHbBIX
PErTaMCHTHPOBAHHBIX YCIOBUSIX BBITTOJHCHUST U3MCPEHUIA.

[1pcLIM3UOHHOCTD, KaK TIPAaBUIO, BbIPAXalOT Yepe3 CTaHJAPTHBIC OTKITOHCHUS.

0.5 B Hacrosmeir yactu MMCO 5725 oCHOBHOe BHHMMaHME COCPEIOTOYEHO Ha IMPOMCXKYTOYHBIX
MOKA3aTe/sIX MPCLUM3UOHHOCTA McToda M3McpcHU. Takue mokasateay Ha3bIBAIOT ITPOMCXKYTOYHBIMU IO
TOM MPUYMHE, YTO UX YUCICHHBIC 3HAUCHMS PacronaraloTcss MeXXIy IBYMST SKCTPEMATBbHbIMU MOKAa3aTe/ISIMU
MPCLM3UOHHOCTU METOAA U3MEPCHUI: 3HAYCHUSIMU CTAaHAAPTHBIX OTKJIOHEHUWI TTOBTOPSICMOCTH M BOCTIPO-
W3BOAMMOCTH.

Wamoctpalieit HeoOGXOAMMOCTH B TAKOrO pojia MPOMEXYTOUHBIX ITOKA3aTeIsIX TMpcLUU3MOHHOCTH
SIBJISICTCS] paboTa COBpEMEHHOM J1abopaTopuu, 0OCTYKUBAIOIICH TTPOU3BOJICTBEHHOE MTPEANPUSITHC C TPCX-
CMCHHBIM peXUMOM pabOTBI, TAC M3MCPCHHUS OCYIUECTBISIOTCS Pa3HBIMHU OIEPATOPAMM HA pPa3MuHOM
obopynoBanuu. OmepaTopsl U 000PYIOBAHUC B 3TOM CiIydyae — (PaKTOPBI, CITOCOOCTBYIOIIMC W3MCHYUBOC-
TU PC3YJIBTATOB MU3MEPCHMI, U UX HCOOXOAUMO MPUHUMATH BO BHUMaHME IPU OIEHKE MPCLM3HOHHOCTH
METOa U3MEpPEeHUH.

0.6 IIpoMexyTOYHEIE ITOKA3ATC/IM MPCLIM3UOHHOCTH, OITpelesieMble B Hacrostieit yacth UCO 5725,
MCTIO/B3YIOT MpEeXJe BCEro, B CydyasiX, KOrJa MX OIeHKa SIBIISIETCST YacThiO MPOTrpamMMBbI (MPOLICAYPbI),
pa3paboOTKU, CTaHAAPTU3ALMH WM BHYTPUIA0OPATOPHOTO KOHTPOJIST TOYHOCTH METOJA U3MCPCHHNA. DTH
MOKA3aTeJIM TAaKKE MOTYT OIICHUBATLCS B CTICLIMATbHO CITIAaHMPOBAHHOM MEXITabopaTOPHOM 3KCICPUMCH-
TC, OIHAKO WX WHTEPITpeTanys U MPUMCHCHUC B TAKOM CJTydae TPeOYIOT OCMOTPUTEILHOCTH ITO MTPUYMHAM,
pa3bsCHEHHEIM B 1.3 1 9.1.

0.7 OcHoBHBIC (aKTOPBI, KOTOPbIC ¢ HAaWOOJBIICH BEPOSTHOCTBIO MOTYT OKa3bIBaTh BJIMsSIHHE Ha
MPCUM3UOHHOCTh METOJIa UBMEPCHUIA:

a) BpeMsi — SIBJISIETCS] JTM MHTCPBAJl BPEMEHM MEXIY CIEAYIONIMMU OHO 3a JIPYTUM U3MEPCHUSIMU
KOPOTKUM WJIH JUTUTEITBHBIM?

b) kaqmMOpoBKa — ITOIBEPracTcs JIM WIM HET OJHO U TO Xe 000pyIOBaHUE MepeKaTubPOBKE MEXIy
CJACAYIOIIMMMU OJHA 3a JIPYTOil TpyNnnaMu MaMepeHuit?;
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C) oneparop — BBITTONHSET JIU CIEAYIOLIMC OJHO 3a IPYTUM MU3MEPEHUSI ONMH U TOT XKC ONCpaTop Uin
pa3HbIe OIepaTopbI?;

d) obopynoBanne — WCITONB3YETCS JIM NIPU U3MCPCHUSIX OJHO U TO XK€ WM pa3iuyHOe 000pynoBaHUC
(IGO0 peakTUBBI U3 OJIHUX U TeX Xe MapTuii, JM60 U3 pasHbIX NapTuii)?

0.8 YToOBI yuecTb U3MEHEHUS YCIOBUI BHITIOJHCHUSI M3MCPEHUI (BpeMsl, KaluOPOBKa, ONcpaTop U
obopynoBaHuWeE) B MpC/ENax JabopaTopuu, MOJAC3HO BBCCTU CJICAYIONIVE IIPOMCKYTOUYHBIC YCIOBUS Mpeny-
3WOHHOCTU € YUCIIOM U3MeHstomuxcst GakropoB M (M =1, 2, 3 wim 4):

a) TOJIBKO OIMH M3 YeThIpex (haKTOpOB U3MCHsACTCS (M = 1);

b) nBa u3 ycThipex (hakTOpoOB U3MeHHIOTCs (M = 2);

C) TpU U3 YcThipeX (pakTOpoB uUsMeHsioTcsl (M = 3);

d) Bcc yeThipe dakTopa usMmeHsitoress (M = 4).

PasnuyHbic NpOMCXKYTOUHBIE YCIOBHS MPCUM3UOHHOCTH SIBISTIOTCSI IPUYMHOMN Pa3IMyHBIX 3HAYCHUI
CTaHAAPTHBIX OTKJIOHCHUM MPENU3UOHHOCTU (MPOMCKYTOUHBIX CTAHIAPTHBIX OTKJIIOHCHWI), 0003Hayae-
MBIX (), ¢ B CKOOKaX NPUBOIAT KOHKPETHLIC YCnoBus. Hanpumep, syro) MPEACTaBISIET CO60M cTaHAapT-
HOC OTKJIOHCHUC TIPOMCKYTOYHOM MPEIM3UOHHOCTH NMPU BBITTOJIHCHUY U3MEPEHUH B pa3HbIe WHTEPBAIBI
BpeMcHHU (T) u pa3HpiMu oneparopamu (O).

0.9 TIpoMeKyTOUHbBIC YCITOBUS MPENU3UOHHOCTH UMCIOT MCCTO, KOTIIa UBMEHSETCS OJIMH WU Oolee
dakTopoB, ncpeurciacHHbX B 0.7. B yCIOBUSIX MOBTOPSICMOCTH MPEANONaraeTcs, YTo JaHHbIe (haKTOPhI
SIBJISTIOTCST HCU3MCHHBIMU.

CraHmapTHOC OTKJIOHCHHWE Pe3yJIbTaTOB W3MCPCHUM, MOJYUCHHBIX B YCIOBUSIX MTOBTOPSIEMOCTH, KakK
MPaBUIO, MEHBIIC, YCM B Clyyae, KOTAA pe3y/bTaTbl MOMYYCHbl B MPOMCXKYTOYHBIX YCIOBUSIX MPEIU3UOH-
HocTy. OBBIYHO TPU XMMUYCCKOM aHAJM3€ CTAHIAPTHOE OTKJIOHCHHMC B MPOMCXKYTOUYHBIX YCIIOBUSX TIPE-
HU3MOHHOCTY MOXET ObiTh B /IBa WM TPU pa3a OOJbIIe, YCM CTAHIAPTHOC OTKIIOHEHWE B YCIIOBHUSIX
MOBTOPsAEMOCTH. PasymceTcsl, OHO He IOJDKHO BBIXOIMTH 3a NPCACIIbl CTAHAAPTHOIO OTKJIIOHEHUS BOCIIPO-
M3BOAMMOCTH.

B xayecTBe mpuMepa npu OIMpeNeIeHU MelId B MEJAHOM pyAc COBMCCTHbII 3KCIIEPUMCHT, OXBAThl-
BaBIIWi 35 ;1aboparopuii, MoKasar, YTO CTAHAAPTHOE OTKIIOHEHUC B MPOMCXKYTOUHBIX YCJIOBUSX MPCLIM3U-
OHHOCTY C OIHUM M3MeHsomUMcs (akropom (orepaTop U 060pyIOBaHUC TC XC CaMbiC, HO MHTCPBAJIbI
BPEMCHU ITPOBEACHUS M3MEPCHHUS Pa3iIMYHbIE) OKa3anoch B 1,5 pas3a 0oJbliic, YCM B YCJIOBHUSX MOBTOPSIC-
MOCTH KaK /ISl METOAA 3JIEKTPOIUTHYECKOH IPaBUMETPUH, TaK W Il MeTofa TUTpoBaHUs Na,S,0s.
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TOCYAAPCTBEHHBIA CTAHJIAPT POCCUHUHCKON ®EAEPALLUU

TOYHOCTDb (ITPABWIBHOCTD U ITPEIIM3MOHHOCTD) METO0B U PE3YJILTATOB
MN3IMEPEHUU

Yactp 3.
ITpomexyTounbIe MOKA3ATETN NPENU3HOHHOCTH CTAHIAAPTHOrO METOA M3MEPEHHIA

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

Jlata sBenenns 2002—11—01

1 ObaacTh npumenennsi

1.1 HacTrostiuii cTaHmaapT ycTaHABIMBACT YCThIPC IMPOMEXYTOUHBIX MOKA3aTeNs] MPEIU3UOHHOCTH,
OOYCJIOBJICHHBIX U3MEHEHUSIMHU YCIIOBUM 3KCNICPUMCHTA (BpeMsl, KATMOPOBKA, OrepaTtop U 06opynoBaHue)
B Ipeniesax jaboparopuu. ITokasareau MOTyT ObITb YCTAHOBJIEHBI OCPEACTBOM 3KCIIEPUMEHTA B MpeAesiax
OIpeJIeIEHHON JTabopaTopuy WX ITyTeM MCXK1abopaTOPHOro 3KCIIEPUMEHTA.

Kpowme Toro, B HacTosilicM CTaHAApTC:

a) pacCMaTpUBAIOT CYIIIHOCTb OMPEACICHUN MPOMCXKYTOUYHbIX MOKa3aTeAci NpeLIM3MOHHOCTH;

b) mpencTaBlieHo pyKOBOACTBO MO MHTCPNPCTALIMU U MPUMCHCHHUIO OLICHOK MPOMCXKYTOUYHBIX IOKa-
3aTesie NMPelU3UOHHOCTH Ha MPaKTUKC;

C) HEe paccMaTpUBAIOTCSl BOMIPOCHI, CBSI3aHHbIC ¢ OLLIMOKAMU MPU OLICHKE MPOMCKYTOYHBIX [TOKa3aTe-
JIeW MPenu3nOHHOCTY;

d) He paccMaTpUBAIOTCST BOTIPOCHI OIICHKM MPABUITBHOCTU CAMOTO METOJia U3MEPEeHU, OJHAKO pac-
CMAaTPUBAIOTCS CBSI3W MCXKIY MPABWIHBHOCTBHIO M YCIIOBUSIMU U3MEPEHMUIA.

1.2 Hacrostiuit craHzapT OTHOCUTCS MCKTIOUUTETBHO K METOJIaM U3MEpPeHUWIl HenpephIBHBIX (B
CMBICIIC MMPUHUMACMBIX 3HAUCHUI B U3MCPSICMOM JMAara3oHe) BeIMIMH, JAIONIMM B KayecTBe pe3ysbrara
I/I3MCpCHI/II7I CANHCTBCHHOC 3HAUYCHUC. HpI/I 9TOM 3TO CAMHCTBCHHOC 3HAYCHUC MOXKET OBITH U peE3yNnbTaTOM
pacycTa, OCHOBAHHOT'O Ha psAIC I/I3MCpCHI/II71 OJIHOW U TOH Xe BEJTMYUHBI.

1.3 CYTb OITPCACIICHUA ITPOMCXKYTOYHBIX rmokasareJicit MPCHM3UOHHOCTH 3aK/IIOYACTCA B TOM, YTOOBI
Ha X OCHOBC OLUCHUTD CITOCOOHOCTD METOda I/ISMCpCHI/Iﬁ K I[TOBTOPCHUIO PE3YJ/IbTATOB I/IBMCpCHI/Iﬁ B TOYHO
OIMPCACIJICHHBIX YCITOBUAX.

1.4 Cratuctuyeckue METOIbI, U3J1aracMbIC B HACTOSIIIICM CTAHAAPTE, OCHOBBIBAIOTCS HA MPEAIOCHIIKE,
3aKToyalolieiics B TOM, YTO MOXKHO CBECTH BOCAUHO UHMOPMALIUIO ITO «[TOXOXKHM» YCIIOBUSIM BBITTOTTHCHUS
U3MEPEHUN € NEesbIo MoTyueHuUs 6osiee TOUHON M HaleXHON WHMOPMAIIUY ITO ITPOMEXKYTOUHBIM MMOKa3a-
TCJISIM MPEHM3MOHHOCTH. DTa MPEANOChIIKA BepHA MPU YCIOBUU, UTO OOBSBISEMOE «ITOXOXUM» B AeiCT-
BUTCJILHOCTU SIBIISICTCS TaKOBBbIM. OHAKO JOBOJBHO TPYIHO IPUACPKUBATHCS NAHHOW TPEANOCHUIKH B
CIydyae OLICHKU ITPOMEXYTOUHBIX MOKa3zareieil Mpeliu3uOHHOCTY HAa OCHOBE MEXTabopaTOpHOTO 3KCIIe-
puMenTa. [1pu sTOoM, Hampumep, ObIBACT TPYAHO OMPEACTUTD, SBISIOTCS JIU «ITOXOXUMU» IS Pa3TUUHbIX
nabopatopuil GakTOPbl «BPCMEHU» WM «OTepaTopar, TaK YTOORI IPYIITUpyeMast OT abopatopuit uHdop-
Manusi umena cMmbici. ClenoBaTe/bHO, UCTIOIb30BAHNE PE3YIETATOB MeXI1ab0paTOPHOrO 3KCIICPUMEHTA
JUJIST OLICHKU TIPOMEXKYTOUHBIX [TOKa3aTesieil Tpeniu3uOHHOCTH TpebyeT OCMOTPUTEIbHOCTH. BHyTpunabopa-
TOPHbIE WUCCIICOBAHUS TakKe OMUPAKOTCS HA JAaHHYIO INMPEANOChIIKY, OAHAKO OHA OOBIYHO ObIBaeT Gosee
pealMCTUYHOM, TaK KaK KOHTPOJIb U 3HaHUe (aKTUYECKOTO BIUSHUS (pakTopa B 3TOM Ciayyae B OoJbLIci
CTCITCHU Haxo4Tcs B Mpelcsax A0CITaeMOCTH aHATUTHKA.

U3nanne opunnaapHoe
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1.5 JInsg ONCHKM U TTOATBCPXKACHUs MPOMCXKYTOUHBIX MMOKa3aTeJel NMPEelU3UOHHOCTH B Mpeaciax
JTabopaTopuu, MMOMHUMO OINTUCAHHBIX B HACTOSIICM CTaHAAPTE, CYLICCTBYIOT W JIpyTHe METObl, HATIPUMECD
MeToa KOHTpoJbHBIX KapT (cM. TOCT P UCO 5725-6). HacTos1uMii CTaHOApT He IPeTeHAyeT HA OMMUCAHUC
€IMHCTBEHHO BO3MOXHOTO MOIX0a K OIIEHKC MPOMCXKYTOUHBIX MOKA3aTC/ICH MPeIM3UOHHOCTH B ITpeAC/Iax
KOHKPCTHOI JTabopaTopuu.

[IlpumevaHue 1 — B HacTosmem CTaHIApTe UCMOJIb3YIOT MOHATHUE BIOXCHHBIX 3KCIICPUMCHTOB pa3jinuy-
HbIX TUMOB. OCHOBHast l/lH('bO})MaLll/lﬂ Mo 3TOMY noBoAy NMpeACTAaBJ€HA B MPUITOXKECHUAX Bu C.

2 HopmaTuBHbBIE CCBLIKH

B HacTosImcM CTaHAApTC MCTONB30BAaHbl CCHUIKM Ha CIICOYIOLIMC CTAHIAPThI:

'OCT P MCO 5725-1—2002 TouHocTb (NMpaBUIbHOCTb U ITPCUU3UOHHOCTb) MCTOIOB U PE3YILTATOB
u3MepeHuit. Yactb |. OCHOBHBIC IMOJIOXXEHUSA M ONpPCACICHUS

TOCT P CO 5725-2—2002 TouHOCTb (NMpaBUJIbHOCTH U MIPCUHU3NOHHOCTb) MCTOAOB M PE3Y/ILTAaTOB
n3MepeHuit. Yacts 2. OCHOBHOM MeTO OTPEACICHHUST MOBTOPSIEMOCTH M BOCIPOM3BOAMMOCTH CTaHIApT-
HOTO MCTO/Ia U3MCPCHUM

TOCT P UCO 5725-4—2002 TouHocTb (TIpaBUIBHOCTD U MIPELIM3UOHHOCTb) MCTOIOB M PC3Y/IbTATOB
n3MepecHuit. Yactb 4. OCHOBHBIC METOIBI OIPEAC/ICHUS MPABUIIBHOCTH CTAHAAPTHOTO MCTOAA M3MCPCHMIA

TOCT P UCO 5725-6—2002 TouHOCTH (IPaBUITBHOCTH U MPEIU3MOHHOCTb) MCTOAOB U PC3Y/IbTATOB
u3MepcHui. Yactb 6. Mcnonb3oBaHue 3HaY€HUH TOUHOCTH Ha MPaKTUKE

3 Onpenenenus

B HacToOsILLICM CTaHAApTe MCITONB3YIOT ompeneneHusi, npuBeneHHsle B [OCT P MCO 5725-1 u
HNCO 3534-1 [1].
YcnoBHbIe 0603HayeHus1, ucrmonb3dyeMele B [OCT P MMCO 5725, naHbl B IPUITOXEHUU A.

4 Oo6mee TpedoBanue

YT06BI U3MEPCHUST OCYIICCTBISIUCH 110 OOHON U TOH K¢ MPpOLCAYpe, MCTOA U3MCPCHUI DOMKCH ObITh
CTaHIApTU30BaH. Bce mamepeHus, SIBASIOINCCS YacTbio BHYTPUIA0OPATOPHOTrO WJIM MCXK/1abopaTOPHOTo
SKCIICPUMECHTA, JOJKHBI BBITIOJHSATHCS B COOTBCTCTBUM C TAKUM CTAHAAPTOM.

5 OcHoBubie hakTOpbI

5.1 B ycioBUSX BBITTOTHEHUS U3MEPCHUI B npeacsax jabopaTtopuy OCHOBHOM BKJIaJl B UBMCHYUBOCTD
M3MEPEHUIT BHOCAT YeThIpe (pakTopa: BpeMsl, KaaubpoBKa, orneparop U obopynoBaHue (cM. Tadauuy 1).

5.2 BelpaxeHue «M3MepeHHsI, BBINOJHSACMBIC B OJJHO U TO XK€ BpcMs» IOJPAa3yMeBalOT U3MCPCHMS,
KOTOPBIC IPOBOISIT 3a CTOJbh KOPOTKUM, HACKOJbKO 3TO BO3MOXHO, MEPUOI BPEeMEHU, YTOObl CBCCTU K
MMHUMYMY U3MCHCHMSI B YCJIOBUSIX BBITIONIHCHUSI U3MEPEHUU, TAKUX KaK YCIIOBUS OKPYXAIOIIeil Cpensl,
HCU3MCHHOCTH KOTOPBIX HCJTb3sI TAPAHTUPOBATDb Beeraa. BelpaxkeHue «u3MepeHUs, BBITOTHSIEMbIE B Pa3HOE
BpeMsI» TTOApa3yMeBacT U3MCPCHUS, BEITIONHSICMbIC B TEUEHUE JUTUTEIIBHBIX UHTEPBAIOB BPEMEHU, KOTOPHIE
MOTYT OBITH ITOIBCPKCHBI BIMSTHUSAM U3MCHCHUI OKPYXAaIOlel Cpenbl.

Tadonuua 1 — OcHoBHBIE (HDAKTOPBl U UX COCTOSIHHUS
Yca0BUs BBITIONHEHUs] U3MEPEHUI B TIpenenax JabopaTopun
daxrop
CocTognue 1 (onvMHaKOBbIE) Cocrosiine 2 (pasinyHabie)

Bpems W3MepeHHsi, BBIMOJIHIEMbIE B N3smepeHus, BbINONHSEMBbIE B
OIIHO U TO e BpeMsl pasHoe Bpemsi

Kanubposka OTCyTCTBHE KATUOPOBKU MEKIY KanubpoBKa BbIMOTHIETCS
U3MeEPEeHUsIMHU MeXXIy U3MEPEHUAMM
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Oxonuanue mabauyvt 1

VYcinoBus BITIOJIHEHUS I/I3Mep€HI/Iﬁ B rnpeneiax Ha60paT0pm/|
®daxrop
Cocrosnue 1 (onMHaKOBbIE) Cocrognue 2 (pa3jinyHbie)
Oneparop OnuH U TOT X€ OINeparop Pa3Hbie oneparophbl
O6opynoBaHue OnHo M To Xe obopymoBaHUeE PasHoe obopynoBaHue
6e3 nepekaTubpoBKU

5.3 TepMUH «KaTMOPOBKa» HC MOAPA3yMCBaeT 37€Ch KaKON-THO0 KalTMOPOBKHU, SIBISIIOLLCICSI HCOTD-
eMJIEMOJ 4YacThiO MPOLEAYPHl TOAYYCHUSI pe3ylbTaTa U3MEPEeHW TpU peaau3aluv JaHHOTro McCToaa
n3MepeHuil. OH OTHOCUTCS K IPOIICCCY KaTUOPOBKY, BRITOIHSIEMOMY B TaOOPaTOpUM TTEPUOANUYCCKH, YCPC3
PETY/ISIPHBIC IPOMEXYTKU MEK/IY BbIMOAHCHUCM IPYIIT U3MEPEHUIA.

5.4 B HEKOTOPBIX MPOIIeAYPaX TCPMUH «OMNCPATOP» MOXET MPEICTABISATE COO0M B ACHCTBUTEILHOCTH
TPYIITY ONEepaTOpoOB, KaXblil M3 KOTOPBIX BLIMONTHSET KaKYH-TUOO OIpeNeIeHHYI0 YACTb MPOLICAYPHI.
B Takom ciyyae rpymnmna aomkHa paccMaTpUBATBCS KakK OJIMH OIEpaTop, W JoGoe U3MEHCHUC B COCTABC
WM pacnupeseleHUHd 00s13aHHOCTeH BHYTPU [PYITITHI JIOJDKHO PacCMaTpyBAaTBCA KakK (DAKTOp CMCHBI
omneparopa.

5.5 TepMuH «00GOpPYIOBAHUC» YACTO NPEIACTABIACT COOOIl KOMITIEKTEI OOOPYAOBAHMS, W JII0OOE
M3MEHCHNE B KaKOM Obl TO HU OBLTO CYIECTBEHHOM KOMITOHEHTE KOMIDIEKTa JIOJKHO PacCMATPUBATbCS
Kak dakTop «pazHoe o6opyaoBaHUe». UTO KACACTCST TOrO, UTO CUUTATDH «CYIIECTBEHHBIM KOMIIOHCHTOM»,
TO 3JieCh JOJDKCH IPEBaTUpOBaTh 3ApaBblit cMmblca. Hampumep, cMeHy TepMoOMeTpa Mpu HM3MCPCHMSX
TEeMITCPaTyphl CICA0BAIO Obl CUUTATh CYIICCTBEHHBIM KOMITOHCHTOM, a MCMOJIb30BaHUE XKC CJICTKA OT/IH-
YalouIerocss CocyAa UIsl BOISTHONM OaHW MOXHO CUMTATh HE 3ac/IyXKUBAIONMM BHUMaHUs. CMCHY MapTuu
peakTuBa (TP BBINOTHCHUY (DU3NKO-XUMUYECKUX U3MEPCHUI) CIICAYeT pacCMaTpUBATh CYLLCCTBCHHbBIM
KOMITOHEHTOM. DTO MOXET COOTBETCTBOBATH Pa3TUUHOMY «00OpPYIOBAHUIO» WU TepeKalUuOPOBKE, CCIH
MTOCJIe TAKOM CMEHBbI ClleyeT KaluOpOoBKa.

5.6 B ycloBUSIX MOBTOPSIEMOCTH BCE UEThIPE (PAKTOPa COOTBETCTBYIOT COCTOSHUIO | Tadauubl 1. dns
MTPOMEXXYTOUHBIX YCIOBUI MPEIIM3MOHHOCTY OAUH WX Oosblic (PAKTOPOB COOTBETCTBYIOT COCTOSIHMIO 2
Tabauubl | U oNpeaessioTes KaK «yCIOBUS MPEUU3UOHHOCTY C YMCIIOM H3MeHsouuxcs ¢pakTopos My, rie
M — xonuuecTBO (HakTOpoB B COCTOSIHUM 2. B YCITOBUSIX BOCITPOU3BOAMMOCTM PE3Y/IBTATHI IOIYYaIOT B
pasHbIX TabopaTopUsixX, TaK YTO HE TOJIBKO BCe YeThIpe (haKTOpa COOTBETCTBYIOT COCTOSTHUIO 2, HO ITOMUMO
3TOTO UMEIOT MECTO NOTIOMHUTEIBHEIC BIUSIONIUS (PAKTOPBI BCICACTBUC pasinuuil Mexay 1abopaTopusiMu
B OpraHu3anuu paboThl, B TEXHUYECKOM COCTOSHUU, B OBILEM YPOBHE KBaJU(DUKALUU OIEPATOPOB, B
CTaOUIBHOCTU U ITPOBEPKE Pe3yAbTATOB U3MEPEHUN U T.II.

5.7 B npoMexXyTOYHBIX YCIOBUSX MPEIU3UOHHOCTU ¢ M M3MEHSIOMUMUCS (DaKkTOpaMy HEOOXOAUMO
KOHKPETU3UPOBATH C ITOMOILBIO MOACTPOYHBIX MUHACKCOB, KakKue (DaKTOPbl COOTBETCTBYIOT COCTOSIHHIO 2
Tabmuel 1, HarrpuMep:

- CTAHJAPTHOC OTKJIOHEHUE IMPOMEXKYTOUYHOW TMPEIU3UOHHOCTH (TIPU pasiuuusx Imo Qakropy
«BPEMSI») — 5y(1);

- CTAHAAPTHOE OTKIIOHCHUE IIPOMEXYTOUHON MPEIIM3MOHHOCTH (ITPU pasiuyuusx o (GakTopy «Kaau-
OpoBKa») — 5y);

- CTAHJIaPTHOE OTKJIOHEHUE ITPOMEXKYTOUHOUN MPEHU3UOHHOCTY (IIPK pasNuuusax Imo (axkropy «ore-
paTop») — syo);

- CTAHJApPTHOE OTKJIOHEHWE IMPOMEXKYTOUHOMN MPEHU3UOHHOCTH (IIPY pasiuyusax Imo ¢akTopam
«BPEMSI» U «OIEPaTOP») — Sy10)>

- CTAHJAPTHOE OTKJIOHEHWE IMPOMEXYTOUHOU MPEIU3UOHHOCTH (IIPY pasIuuusax Io (akTopam
«BPEMSI», «OINEPaTOp» U «000PYIOBAHUE») -Sj(TOE);

- MHOTHe pyrue akToOpbl KOHKPETU3UPYIOT AaHATOTUYHBEIM 00Pa30M.

6 CratucTnueckad Moaelib

6.1 Basosas monennb
7151 oneHKY TOYHOCTH (TIPABUIIBHOCTH U MPEHM3UOHHOCTH) METOAA U3MEPEHMIA KaXIbIiA PC3y/IbTaT
U3MEPEHUIT TTONIC3HO MPEACTABUTE B BUIE CYMMBI TPEX COCTABISIOLINX:

y=m+B+e, )
3
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rae JJIst OTIpPee/ICHHOTO UCITBITYEMOTO MATCpUaa:

m — obliee cpeaHee 3HaUCHUE (MAaTCMATUUCCKOC OXWIAHUE);

B — mabopaTopHast COCTaBIISIONIAst CUCTCMATHUCCKON MOrPENTHOCTH KOHKPCTHOM MCTOAMKHU BBITOI-
HCHUSI U3BMCPCHUI B YCITOBMSIX ITOBTOPSIEMOCTH B MpcAc/iax J1abopaTopuy;

€ — cJlydailHasl ITOrpelHOCTh PE3YJIbTaTa KaXKa0ro W3MCpPEeHUs B YCIOBHSIX MMOBTOPSICMOCTH.

[ance paccMaTpuBalOT KaXAyI0 U3 3TUX COCTABJSIOLINX U JIETATU 3TON 0a30BOM MOJCIH.

6.2 OO01ee cpemnee 3HaYCHHE M

6.2.1 O6lice cpenHee 3HaYEHWE M TIPEACTABIISICT CO00M cpeiHee 3HAYCHUC 10 COBOKYNHOCTH pe3yiIb-
TATOB U3MCPCHUI. 3HAUEHUE m, MTOJTyyaeMoe Mpu coBMcCcTHOM uccaenoBanuu (cm. FTOCT P UCO 5725-2),
3aBUCUT UCKJIIOYUTENBHO OT «<MCTMHHOTO 3HAYCHUS» U MCTOAA U3MEPEHUM U HC 3aBUCUT OT JlabopaTtopui,
000pyn0BaHKsl, OlTfepaTopa WIIM BpeMEHU, ITPH KOTOPbIX ObL MOyUYeH 000 pe3yabTaT uaMepeHUit. Oouice
cpenHee 3HaycHUe U3MepSEMOl XapakTepUCTUKH OMpPEAc/ICHHOTO MaTcpuaia Ha3blBalOT «YPOBHCM HCTIbI-
TaHWii»; B YACTHOCTH, OOPA3Ibl Pa3TMIHON MPOAYKLWU WM JPYTUX MAaTCPUAIOB C PAa3IMYHON CTCIICHbIO
YUCTOThI (HanmpuMep, MapKH CTaau) OYAYT COOTBCTCTBOBAThL PA3IMYHBIM YPOBHSIM.

Bo MHOTMX cUTyanusix orpapiaHo BBeIeHUC MOHSTHUSI UCTUHHOTO 3HAUCHUST U, HATIPUMED, CCIIU U —
WCTUHHASI KOHLIGHTpAIUsl pacTBOpa, KOTOPBIA TUTPYIOT. YPOBEHb M, KaK MPaBWJIO, HC PaBCH HCTUHHOMY
3HAYEHMIO; PA3HOCTh (M — |1) HA3BIBAETCST CUCTEMATUYECKOU MOTPENIHOCTbIO MCTOAA U3MCPCHUI (MCTO-
JUKH BBITIOJHCHUST U3MEPEHMIA).

B HCKOTOpBIX clyyasix YpOBEHb UCITBITAHUI OMIpPeNesieTcs] UCKIIOUUTCIbHO MCTOIOM HU3MCPCHHUM, U
ITOHSITUC HC3aBUCUMOTO WCTUHHOTO 3HAYCHUS M3MEpSIeMOIl BEIWYWHbI HC MPUMCHSICTCS; HAMpUMEp, K
TaKOI KATCTOPHU MCITBITYEMBIX XapaKTEPUCTUK OTHOCSIT TaKHUe€ YCIOBHbBIC BCIMYMHbBI, KAK TBCPIOCTb CTAH
no Buxxepcy u MuxkyMm-uHaekcsl Kokca. OAHAKO B OONIEM CJIydyac CMCTCMATHYCCKYIO MOrpCLIHOCTH
obo3navalor & (6 = 0, rIe He CYIEeCTBYET UCTUHHOTO 3HAYEHMST U3MCPSICMOI BCIIMUMHBI), TOraa oouice
cpecIHee 3HAYCHME M COCTABJISICT

m=p+34. 2)

[ITpumeuvanue 2— PaccMOTpeHHME TEpMHHA <«CUCTEMATUYECKash TMOrPELIHOCTb J»  MpPEeACTaBleHO B
['OCT P MCO 5725-1; onrcanue 3KCIEPUMEHTOB IO OlleHKE MpaBUJILHOCTH npeactabieHo B FOCT P UCO 5725-4.

6.2.2 CucreMaTuyecKast IIOTPEIIHOCTD METOAa U3MCPCHUM MOXCT HC OKa3blBaTh HUKAKOTO BIMSHMS
Ha DPACXOXICHUS MCEXKIY pe3y/IbTaTaMyd M3MEPECHUH, MOTYYCHHBIMU JAHHBIM METONOM, U €10 MOXHO
rmpeHebpeyb, ecTy TOIBKO OHA HE 3aBUCUT OT 3HAYCHUS UBMEPSIEMOM XapaKTCpUCTUKHU (YPOBHS HCITBITA-
Huit). OnHako cucrteMarryeckasl IOrPeIHOCTb METOa U3MEPEHU 10JDKHA YUUTBIBATLCS MIPU COMOCTAB-
JICHUY pE3YJIbTaTOBR M3MEPCHUU CO 3HAUCHUEM W3MEpPSIEMOU XapakKTCPUCTUKM, YCTAHOBJICHHBIM B
KOHTPAKTE, WM CO CTAaHAAPTU30BAHHBIM 3HAYCHWEM B CIyYyac, KOTJa B KOHTPAKTC MM TCXHMYCCKMX
YCITOBUSIX YIIOMWHACTCSI UCTUHHOE 3HAUCHUE |, @ HE YPOBEHb UCTIBITAHUI M, JTMGO MPU COMOCTABICHUU
PE3YIBTATOB M3MEPEHUH, MTOTYYEHHBIX C UCITONB30BAHMEM PA3IUYHBIX METOIOB M3MEPEH U,

6.3 Cocrasstiomaga B

6.3.1 Cocrasnsiioniast B IBISeTCST CTaraeMbIM, MIPEICTABISIONIMM OTKIIOHEHHWE Pe3yabTaTa Jaboparo-
PUU OT M 10 KAKON-T1OO0 OXHOU My GOJIbILIEMY YUCY MIPUUMH, He3aBUCHMMO OT CIYYalHOM ITOrpelrHoc-
TH e, WMeEIoLIel MECTO B KAaXIOM pe3yibTare M3MepeHUil. B ycinoBusx MOBTOPSIEMOCTH B OMHOIA
1aGopaToOpUY LI KOHKPETHOTO METOJIa U3MEePEHU B CUMTAIOT HEU3MEHHBIM U HA3BIBAIOT «1a00paTOPHOM
COCTABIISTIONIEH CUCTEMATUYECKOMN MTOTPEITHOCTY KOHKPETHOro MeToda usmepenuii (MBU)».

6.3.2 TTpu peryasspHOM UCITONTB30BAHUY METOIA U3MEPEHUH CTAHOBUTCS OYEBUIHBIM, UTO ITPEaeIBHOE
3HayeHue B mpeAcTaBIsieT GOMBIIOE YMCIO COCTABISIOUIUX, OBYCIOBICHHBIX PA3TUYHBIMY BIUSIOIIUMU
(dakTopamu, HaIpUMep, CMEHaMHU OTiepaTopa, MPUMEHSIEMOTO 000pYA0BAHMS, KaTUOPOBKO 060pyI0BaHUS
M U3MEHEHUSIMU YCIIOBUI OKpyXaroliieil cpeibl (TeMIIepaTyphl, BIAXHOCTH, 3arpsi3HEHUST aTMOCGhEPHOTO
Bo3dyxa  T.0.). CTaTUCTUUeCcKast MOjelb [paBeHCTBO (1)] B TaKOM cityyac MOXKET OBITh ITEperivcata B BUIC

y=m+By+ B, +By+,... +e (3)
win
Yy=W+3+By+ B, +By+,...,+e, 4

rae B (opMupyceTcs U3 BKIAA0OB M3MEHSIONMXCH GakTopoB By, By, By, 1 MOXCT BKIIOYaTh B cecbs

(axTOpbl MPOMCKYTOYHBIX YCIOBUMA MPEIU3UOHHOCTH.
Ha npakTuke npeacsisl UCITONB30BAaHUST OIMUCAHHON MOICITU OyAyT OIPEACSITHCS BO3MOXHOCTAMU
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UCCJICAOBAHMUSI Y OIEHKU YYBCTBUTCIBHOCTH MCTOAA U3MCpPcHUIt. Bo MHOTHX clyyasiX 1OCTaTOYHBIMU OYyIyT
COKpallCHHbIC (OPMBI MOJIEITH.

6.4 Cnaraembie B, , By, B, u 1.1

6.4.1 B yCNOBUSIX TTOBTOPSICMOCTH BCC 3TH CJIaracMbIC OCTAIOTCSI HCU3MCHHBIMU U UX CYMMUPYIOT C
CUCTCMATUUCCKOM MOTPENIHOCTBIO PC3Y/1bTAaTOB U3MCPCHUN. B MPOMeEXYTOUHbIX YCAOBUSIX MPCLU3UOHHOC-
TU B, npcactaBasieT coG0M ONpe/ic/ACHHYIO BCIMUYKHY, BbI3BAHHYIO BIUSIIOLIMMU (haKTOpamMu, OCTAIONIMMHU-
ca 6¢3 u3McHeHua (cocroside | B Tabauuc 1), B To BpeMs Kak B,y , By W T.A. NPEeACTaBsIOT COOOM
CIy4ailHbIC BCJIMMUHBI, BBI3BAHHBIC U3MCHCHUSIMU BAUAIOLINX (haKTOPOB (COCcTOsIHMC 2 B Tadaule 1). Onu
0OJIbLLC HC SIBASIIOTCS COCTABISTIOLIMMU CUCTCMATUUYCCKOM MOTPCIIIHOCTU, ONHAKO YBCIMUMBAIOT 3HAUYCHUC
CTAHIAPTHOTO OTKJIOHEHUSI ITPOMCXKYTOUHOM MPCLIM3UOHHOCTU TaKUM OOpAa3oM, YTO OHO CTaAHOBUTCS
0OJIbLIC CTAHAAPTHOTO OTKIIOHEHHUS TTOBTOPSICMOCTH.

6.4.2 Bausione 3(pdeKThl, 00YCNOBICHHBIC Pa3IMUUSIMU MCXKIY OTNCPATOPaAMM, OTOOpaXaloT Mnep-
COHA/IbHbIC HABBIKY IMTPU BBIMTOTHCHUU U3MCPCHMIN (HampuMEp, B CUMTHIBAHWM TOKA3aHUM LIKaAbl U T.AO.).
HekoTopblic U3 3TUX pa3muyuuii MOXKHO YCTPAHUTb WIM YMCHBIUUTD CTAHAAPTU3ALMCH MCTOIA M3MCPCHUM,
B YAaCTHOCTU, YCTKUMU U TOYHBIMU OMUCAHUAMHU MPELyCMATPUBACMBIX TEXHOJOTUYCCKUX MPUCMOB (BbI-
NnojHscMbIXx nponenyp). HecMoTpss Ha 3To, Kakasi-TO CUCTEMaTMucCKasi MOTPCLIHOCTb B pe3y/bTaTax
HU3MCPCHUIA, MOJYYEHHBIX OJIHUM OICPATOPOM, BCCTAA OCTACTCs, MPUYCM OHA HC BCCrIA SIBJSICTCS MOCTO-
sSIHHOM (HanpuMep, abCOMOTHAs BCJIMUYMHA CUCTCMATUYCCKOM MOrPCILIHOCTU OYACT MCHSITBCSI B 3aBUCUMOC-
TH OT MCUXUUYCCKOTO U/UMU (U3UUCCKOrO COCTOSIHMS OMcpaTopa B 3TOT ACHb). Takasi cucTeMaTuyccKast
MOTPELIHOCTb HE MOXET OBITh CKOPPCKTUPOBAHA WM YCTpaHCHA TOYHOU KanubpoBkoil. Ec abGcosioTHylo
BETUYMHY HCOOXOAMMO CHUXATH NMYTCM MCIMOb30BAHMST YCTKOM MHCTPYKLHWU MO BHIMOAHCHHUIO U3MCPCHUM
M COBEPILUCHCTBOBAHUS KBaTU(MUKALUU ofcpaTopa. B 3Tux ycnoBusix adcKT cMcHbI OncpaTopoB MOXCT
paccMarpuBaThCS KaK HOCSIIMW Cy4alHbIM XapakTep.

6.4.3 Bnusniomye 3¢ ¢exThl, BbI3BAHHBIC TPUMCHCHHUCM PasHOro o0OpyaoBaHHs, O0YCJIOBICHBI pa3-
JTUYUSMU B MECTaxX yCTAHOBKM 000pYyAOBaHHsI, 0COOCHHO (DIyKTyaLlMsiIMU NOKa3aHUi ¥ T.1. Hekotopeic u3
TakKuxX 3¢@dCeKTOB MOTYT OBITH CKOPPEKTUPOBAHbI TOYHON KaauOpoBKoi. PacxoxacHusi, oOYCJOBJICHHbIC
Pa3TUYUSIMY CHUCTEMATHYCCKOTO XapakTepa B 000PYIOBAHUM, TAKXKC CJICAYCT UCTIPABISTh MYTCM KaluOpoB-
KU, ¥ TaKOTO pojia Mpoiicaypa NOJLKHA OBITh MPCAyCMOTPCHA B CTaHAAapTHOM McToac. Hanpumep, cMcHa
MapTU peakTHBa MOXCT OBITH HUBEJITMPOBAHA TAKKC MYTCM KaTUOPOBKH 000PYIOBAHUS C UCTIONb30BAHUCM
COOTBETCTBYIOILICTO CTAHAAPTHOTO 00pa3ia, KOTOPbIi JOJXCH BHIOMPAThCSl B COOTBCTCTBUU C PCKOMCHAA-
nussmu Pykopojactea MCO 33* [2] u Pykosonctea MCO 35* [3]. OcTaToyHyio ITOrpenrHocTh 000pyA0BaH U,
KOTOpOC ObII0 KATUOPOBaHO ¢ MPUMCHCHHMEM CTAHAAPTHOTO 06pasiia, pacCMAaTPUBAIOT KaK CIyYailHYIO.

6.4.4 Brusomue 3(pdeKThl, 00YCIOBICHHbBIE BPpeMEHEM, MOTYT OBITh BBI3BAHBI PA3TUIUSIMU B YCIIO-
BUSIX OKPYXKAIOIICH Cpelpl, TAKUMH KaK MU3MEHEHMS KOMHATHOM TeMITepaTyphl, BIaXHOCTH U T.A. CTaH-
JapTH3alusl YCITOBUI OKPYXAIOLICH Cpelbl CBOAMT K MUHUMYMY BIIMSTHUE JaHHBIX 3(deKToB.

6.4.5 Bausiuue kBamudMKaUMK WK YCTATIOCTU OITEpaTopa MOXET pacCMaTpPUBATHCS KaK B3auMOoJeii-
crBue (hakTopoB omncparopa U BpeMcHU. (DYHKIMOHUPOBAHUE KOMIUIEKTA OOOPYIOBAHUS MOXET OBITH
Pa’TUYHBIM B HAYaJIC U IOCIIC CrO UCTOJIb30BAaHUS B TeUEHME MHOTMX YACOB: 3TO ITPUMEP B3aUMOICHCTBUS
(axTopoB 000PYIOBAHMS U BpCMCHHU. Koraa yMcIeHHOCTD OIepaTopOB HEBEIUKA, 4 KOJTMYECTBO KOMIUICK-
TOB 00OpYIOBaHHUSA cllie MeHblC, 3hMCKThI, SBITIONIMECS CICACTBUEM JAHHBIX (DAKTOPOB, MOTYT OBITH
OIleHEeHBI KaK (DMKCUPOBAHHBIC (HC CIIyyaiiHEIC).

6.4.6 Ilpoucnypsl, npeactaBiacHHbic B TOCT P CO 5725-2, paspaGoTaHbl C YYCTOM AOIYILIEHUS,
YTO pacITpeie/ICHUC JaGopaTOPHbIX COCTABJISIIONINX CHUCTEeMATHYECKOM IMOTPeIiHOCTU SIBIICTCS ITPpUOIM-
JKEHHO HOPMAaJIbHbIM, HO Ha TPAKTUKE OHU (ITPONEAYPHI) UCITONB3YIOT JUTSI OOJIbLUMHCTBA pacipeleieHui
IPYTHUX TUITOB MPU YCJOBUM, YTO NAHHBIC pacripelieIeHUs SIBIITIOTCS YHUMOIATbHbIMU. ducitepcust B HocUT
Ha3BaHHe MeXJ1a00opaTOpHOM AUCTICPCHU U BbIpAXaeTcsl B BUIE:

var (B) = o, % ()

Jucnepcus OyacT Takxke BKI0OYaTh 3(h(EKTH OT U3BMeHeHUIT, 00YCITOBICHHbIX ONCpPaTopoM, 0bopy-
IIOBAaHWEM, BPCMCHCM M OKpYyXalollicii cpeaoi. Jucrepcuy mpoMexXyTOUHOW MPCLIM3UOHHOCTA MOXHO
paccyMTaTh Ha OCHOBC JJAHHBIX 3KCTICPHMCHTA BIIOXKEHHOTO THIIA ITO OIleHKE MPCUM3UOHHOCTH C MCITOJb-
30BaHUEM pa3HbIX OTNEPaTOPOB, PA3HOTO BPCMEHM M3MEPEHMI, PasHBIX YCIOBHI OKpYXKalomei cpeiabl U
T.0. IIpu 3toM var(B) paccMaTpuBalOT KaK BEIMYWHY, COCTOSIIIYIO U3 HC3aBUCHMMbIX COCTABISIIOILIMWX,
MTPEACTABRIISIONINX JadopaTopuio, OTNicpaTopa, AeHb IKCITEPUMEHTA, YCIIOBUST OKPYXKAIOLLCH cpenbl U T.A.

* B Poccun — corniacHO NPUHATBHIM METOAUKAM MOBEPKU (KaTUOPOBKU) CPEACTB U3MEPEHUI COOTBETCTBYIOLLETO
THUIIA.
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Var (B) = Var(B,) + Var(B;)) + Var(By) + . .. 6)
ducrrepcurt 0003HAYAIOT CICAYIOUIMM 00pa3oM:
Var(B,) = ¢ (20) ;
Var(B;)) = 0(21) ;

Var(Bj) = ¢ (22) U T.0. )

Var(B) oLICHMBAIOT HAa NMPAKTUKC KaK sy 2, ¥ MOJOOHBIE K€ OIEHKM MPOMEXYTOTHOMN MPEIU3UOHHOCTH
MOTYT OBITh MOJYYCHbI HA OCHOBAHMM COOTBETCTBYIOILMM OOPAa30M ITOCTABIIEHHBIX 3KCIIEPUMEHTOB.

6.5 CocraBagiomas norpemiHOCTA &

6.5.1 JaHHas coCTaBsiioliasl MPEACTABILET CIYYaiHYIO MTOTPEITHOCTD, UMEIOIIYIO MECTO B KaXJIOM
pe3yIbTaTe U3MCPCHMI, U MPOLCAYPHI, NPEACTARICHHEBIE B HACTOSIIIEM CTaHAAPTE, pa3pabaThIBATUCH ITPU
JOTIYIIEHWM, YTO PACMPCIACIICHUC 3TOM CIAyYaifHOM BEMYMHEI SIBIISIETCS IMPUOGTIMKEHHO HOPMAJTBHBIM.
OnHako Ha MpakTUKCe UX (MPOLCAYPHI) UCITONB3YIOT IS OOJTBITMHCTBA pacIpe/ie/IeHU TIPU YCIIOBUU, UTO
pacrpeaeeHusT SIBASIOTCS] YHUMOAATBHBIMMU.

6.5.2 B npenenax oTac/ibHO B3SITOM Ta0OpaTOPUM ee AUCIIEPCUS HOCHUT Ha3BaHWE BHYTpUIabopaTop-
HOI U ee BBIPAXAIOT B BUIE

Var(e) = 6 3, . (¥

6.5.3 MOXHO OXHUATh, UTO G §, OyleT MMETh pa3sHble 3HAYCHHS B Pa3HBIX TAOOPATOPUSIX BCIEACTBUE

TAKUX PAa3INuUil, KaK pa3iudus B KBaTU(UKAIIMM OTIEPATOPOB, ONHAKO B HACTOSITIIEM CTAHAApPTE JIOIyCKa-
eTCsl, YTO JUIS JIOMDKHBIM 00pa3oM CTaHIAapTU30BAHHOIO MCTOJA W3MEPEHUM TaKue pazivuyus MeXiy
JabopaTOPUSIMU JOKHBI ObITh HEBEIUKU U 3TO MOXKCT ObITb OMpaBAaHUEM JUTS YCTAHOBJIIEHUST OOIIETo
3HAUCHHS BHYTPUIAOOPATOPHON JUCIICPCUU JUTS BeeX JabopaTOpUil, MONB3YIONIMXCS 3TUM METOAOM. DTO
ob1ilece 3HAUCHME, KOTOPOE OIEHUBACTCS CPeAHUM 3HAYCHHUCM BHYTPWIAOOPATOPHBIX IMCTIEPCUIl, HA3bIBa-
eTCsl «IUCIepCHell TOBTOPAEMOCTH» U ee 0003HAYAIOT G 2

c 3 = Var (e) . 9

HdanHoe cpeaHee 3HaueHue GepyT Mo BCeM 1abopaTOpUaM, TIPUHUMABLIMM YYACTUC B 3KCTICPUMCHTC
MO OLIGHKE TOYHOCTU M OCTABIUIUMCS ITOCJIC UCKITIOUEHHUST BHIOPOCOB.

7 BbiOop ycjoBuii n3MepeHmii

7.1 Tlpy npuUMeHCHUM METONA U3MCPCHUN B Mpenenax JJTabopaTOpUM BO3MOXHBI MHOTHUC YCIIOBUS
M3MCPCHMI, a UMCHHO:

a) YCJIOBUSI MTOBTOPSIEMOCTH (UeThIpe (pakTopa HEU3MEHHBI);

b) HECKOTBKO MPOMEXYTOUHBIX YCIOBUN MTPENIM3UOHHOCTH C OJHUM W3MEHSTIOIUMCS (haKTOPOM;

C) HCCKOJTBKO ITPOMCXKYTOUHBIX YCJIOBMI MPENU3UOHHOCTU C IBYMSI M3MCHSIIONIUMUCS (pakTopaMu;

d) HeCKOTBbKO MPOMCKYTOUHBIX YCITOBUH ITPEIIM3UOHHOCTH C TPCMST U3MEHSIOIMMUCS (haKTOpaMu;

¢) ITPOMEKYTOUHBIC YCITOBUS MPEIU3MOHHOCTH C YETBIPhMST M3MCHSIOLIUMUCS (PaKTopaMu.

B crampapTe Ha MeTon M3MEpeHWH HET HEOOXOOWMOCTU (MM AaXC BO3MOXHOCTM) YCTaHaBJIMBATb
BCC BO3MOXHBIC TIOKA3aTC/IM ITPESIM3UOHHOCTH, XOTS CTAaHIAPTHOE OTKJIOHEHHE ITOBTOPSEMOCTH JOJKHO
oIpeneasaTeCs Beerda. [lpm BeIOOpe ITPOMEXYTOUHBIX Mep TPENU3UOHHOCTH OOBIYHO BCTPEYalollMCCs
YCITOBUSI JOJIXKHBI OMPCACSITECS 00IIel KOMMEPYECKON IMPAaKTUKOM, M 4acTo OBIBacT JOCTATOYHO 3adaTb
BCCTO JIMIUb OMH COOTBCTCTBYIOIIMIA IIPOMEXYTOUHBIN IMOKA3aTeNh MTPCLIM3MOHHOCTH € TTOJIPOOHBIM OMNU-
CAHMCM KOHKPCTHBIX YCJIOBUI U3MEPEHUN, aCCOTUUPYIONIUXCST C HUM. 3HAUYCHUST BIUSIONIMX (PakTopoB B
YCJIOBUSIX BBITIOJHCHMSI U3MCPCHUIT, KOTOPhIE MOTYT MU3MCHSITHCS, NOJDKHBI OBITh TOUHO OTpe/AesieHbl; B
YaCTHOCTH, /IS MPOMCXKYTOUHBIX YCIOBUI MPEIM3UOHHOCTU C Pa3IMyueM IT0 (PakTopy «BpeMsi» NOJIKCH
OBITh 3a/laH TIPAKTUYCCKUHA CPCOHWI MHTEPBAT MEXIY IOCIEAOBATENBHO BBIMIOTHAEMBIMH U3MEPEHUSAMM.

7.2 Tlpenrtonaractcsi, 4TO CTAHNAPTU30BAHHBIN METO/I U3MEPEHUN Oy/ieT UMETh HAUMEHBIITYIO CUCTC-
MAaTHYECKYIO IMOTPEITHOCTb U YTO 3Ta CUCTEeMATHYECKasl ITOTPENTHOCTD, ITPUCYILIAST CAaMOMY METOy, NOJIXKHA
GBITH KOMITEHCUPOBAaHA TCXHMYCCKUMM cpeacTBamMu. [TosToMy B HacTosiiieM CTaHAapTe paccMaTpUBAIOT
TOJBKO CUCTEMATUYECKYIO MOrPCLIHOCTD, OOYCIIOBJICHHYIO YCIIOBUSIMHU U3MepeHuit (cMm. 7.1).

7.3 N3ameHenue B (haKTOpax YCIOBUU U3MepeHUiT (BpeMs, KaTMOpOBKa, orepaTop U 00OpyIOBaHUC)
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MO CPABHEHUIO C YCIOBUSIMU TTOBTOPSIEMOCTH (T.e. OT cocTosTHUSI 1 B cocTostHue 2 cornmacHo Tabauie 1)
YBETUYUT U3MEHYUBOCTD PE3Y/IbTATOB M3MepeHU . OIHAKO 0XUIAEMOE CpelHee 3HaUCHUE Psia pe3yIbTa-
TOB U3MEPEHUI GyIeT UMCTh MCHBIIYIO CUCTEMATUYECKYIO TIOTPEIHOCTS IT0 CPABHCHUIO C CUCTCMATHYEC-
KOW TIOTPEIMHOCTBIO B YCJIOBUSX IMOBTOPSIEMOCTH. YBelIWYeHHUEe CTAHOAPTHOTO OTKJIOHCHUS IS
MPOMEXYTOUHEIX YCITOBUH MPEIU3UOHHOCTY MOXKHO IIPEO0JIeTh, HEe MOAATasCh HA CAMHUUHBIA Pe3yIsTar
M3MEPEHUI, 4 UCTIOIB3YS CPeiHee 3HAUCHUE HECKOTBKUX PE3YTbTATOB U3MEPEHUI B KAUCCTBEC OKOHYATETb-
HO MTPUBOAMMOIO Pe3yJIbTaTa.

7.4 Ha mpaktuke BoIGOp (HAKTOPOB, BIMSHUE KOTOPHIX MOMIEKUT U3YUECHUIO MPU CTAHAAPTU3ALUU
MeTola U3MepeHuit, OyIeT 3aBUCCTh KAk OT Xc1aeMOM MPelNU3UOHHOCTH (CTAHOAPTHOTO OTKIOHEHMUS)
OKOHYATEIBHOTO Pe3ynbTara, Tak U OT CTOMMOCTH BBITIONTHEHUS U3MEpPeHU.

8 BuyTpuiabopaTopHoe ucc/ieoBaHNe W AHAIH3 MPOMEXKYTOUHBIX NMOKa3aTejei
NPEeNH3HOHHOCTH

8.1 Ilpocreiimmii momxos

[TpocTeitiilt MeToA OUCHKM CTAHAAPTHOTO OTKJIOHEGHHUS ITPOMEXYTOUHOM MPEeU3UOHHOCTU B Tpe-
Jiesax oiHOM 1abopaTopuu COCTOUT B OTOOPE OXHOM NPOoOH! (MIH, 11T UCITHITAHUI C pa3pylieHUueM obpaslia,
OJTHOTO KOMIIEKTA TMTPEAINONOXKUTEIbHO UASHTUYHEIX OOPA310B) U BHITIOJTHEHUH CCPUU U3 # U3MCPCHUI C
n3MeHeHueM (akTopa(oB) MexXay HUMU. PekoMmeHayeTcs, YTOGHI # OBbITO HC MCHce [5. DTO MOXCT ObITb
HETIpUeMIIeMO UIST 1ab0paTOpu, U TAHHBIN METOJ, OIIEHKHU ITPOMEXYTOUHbIX MOKa3aTeeit MpcUU3UOHHOC-
TU B mpeAesax 1adbopatopuut He MOXET ObITh Mpu3HaH 3(M(MEKTUBHLIM B CPABHCHUM C JIPYTUMH TPOLICAY-
pamMu. AHanu3 3JEMEHTApeH, OJHAKO U OH MOXET GBITb MOJC3CH A1 MCCJICAOBAHUS TTPOMCKYTOUYHOM
MPEIU3UOHHOCTU € pazTuureM Mo (akTopy «BpeMsS» MYTCM BLIMOJHCHUS MOCACAOBATCIBHBIX U3MCPCHUI
Ha OJTHOM U TOM Xe 00paslie MocIe0BaTeIbHO JeHb 3a AHCM JMOO0 ISl UCcCcAOBaHUsl BAUsIHUS hakTopa
«KaJTMOPOBKA» MEXIY U3MEPEHUSIMU.

JUtst uneHTUGUKALUY TTOTEHIIMATBHBIX BbHIOPOCOB PEKOMCHAYCTCS MOCTPOUTL Ipaduk (y, — ) B
yHKIIMU HOMepa uaMepeHus k, TAe y, MPCACTABISCT CO00M k- pe3yabTaT U3MCPCHUN U3 # TOBTOPHbIX
PE3YIbTATOB, @ y — CpelHee 3HAaycHUe M3 # MOBTOPHBLIX pPe3yabTatoB. Bojcc dopManbHas npoBepKa
BBLIOPOCOB COCTOMT B IMpUMEHEHUU Kputepust ['padbca, Kak 310 npenacrasicHo B 7.3.4 TOCT P MCO 5725-2.

OueHka CTaHAAPTHOTO OTKJIOHEHUS ITPOMEXYTOUHOM TIPETU3UMOHHOCTY ITpU M U3MeHSTIOIUXCST (pak-
TOPOB BBIPAXACTCST B BUIIC

(10)

rie B CKOOKAax NOMXHEI OBITh MPOCTARIEHBI CUMBOJBI, 0003HAYAIOTI[ME TPOMEXYTOUHBIE YCIOBUSI MPEITU-
3MOHHOCTH.

8.2 AnbTepHATUBHBIA MeTOH

8.2.1 AlbTepHAaTUBHBIN METOJ TOAPA3yMeBaeT f rpyMi U3MEPEeHUIT, KaXaash U3 KOTOPBIX BKITIOYAET B
ceGs1 n MMOBTOPHBIX pe3yabTatoB. Hampumep, B ofHO# JabopaTopuy UCHBITHIBAIOT [ MATEPUATIOB, MOCTE
yero (pakToOpbl MTPOMEXYTOUHOU NMPEeU3UOHHOCTA U3MEHSIIOT U f MATEPUATTOB UCITBITHIBAIOT ITOBTOPHO, TTPU
3TOM MPOUEAYPY MOBTOPSIIOT IO TeX IOp, ITOKA He OYACT UMCThCS B HATUYUUW A PE3yTbTATOB U3MEpPEHUI
o KaxzjaoMy U3 ¢ MatepuanoB. Kaxaas rpymma u3 n pe3y/libTaTOB U3MEPEHUI I0OKHA OBITh TTOJTyYeHa Ha
OTHOM WJIEHTUYHOM o0pa3ziie uiu mpobe (UM Ha KOMIUICKTC MTPEAITOIOKUTETHHO WISHTUYHBIX 00pa3iioB
WM TPO6 B Cyyac UCIIBITAHUI € pa3pyliieHreM o0pa3iioB), HO TTPH 3TOM He TpebyeTcsl, YTOObI MaTepUalThl
ObIIM MICHTUYHBIMU. HeoBXomMMMO TONBKO, YTOOBI BCC ! MATEPUATOB HAXOAWIIMCh B TAKOM JIUAIIA30HE
YPOBHCH HCITBITAHMI (3HAUGHUI MCITBITYEMOTO IMapamMcTpa), B Mpejielax KOTOPOTO MOXHO HCITONTB30BaTh
OJTHO 3HAYCHUC CTAHAAPTHOTO OTKIIOHEHUS] MTPOMEXYTOUHOU MPEeNU3UOHHOCTH TIpU M UBMEHSIOTIIUXCS
(pakropax. PexomeHayeTcst, 4ToObI 3HaueHue ¢ (n — 1) ObL10 He MeHee 15.

[MTpumep
OpuH oTiepaTop BBHITIOHSET OOHO M3MEpPEHUE HA KaXIOM W3 [ MATEPHAJIOB, IOCJIE Yero 3TO MOBTOPSIET BTOPOil
OTEPATOP, a BOSMOXHO, U TPETUI OTEpPATOp, U TaK Jaiee, YTO MO3BOJSAET PACCUUTATH S|(Q)-

8.2.2 [lnst uneHTU(GUKAINY MOTCHIMATBHBIX BbIOPOCOB PEKOMCHIIYETCS TOCTPOUTH rpaduk (v —
—Y;) B DyHKIIMY HOMEpA MaTepUaa j, e ¥y NPEACTABIACT CO0OM k- pC3yIbTaT USMEPEHHUIA, @ y; — CpeiHEe

7
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3HaYeHMC /1 pe3yJbTAaTOB IT0 J-My MaTepuany. boreec dopManbHast MpoBCpKa BRIOGPOCOB COCTOUT B MpUMe-
HeHuy kputepus [pa66ca, Kak sto npeacrapneHo B 7.3.4 TOCT P UCO 5725-2, nuGo Uit Kaxaoit rpymirsl
B OTHOEJTBHOCTH, JTU0GO I BCEX I1 PE3YNIBTATOB U3MEPEHUN B COBOKYITHOCTH.

OneHKa CTaHAAPTHOTO OTKJIIOHCHUS ITPOMEKYTOUHON TPEIU3MOHHOCTY ITpU M M3MeHsTIonMXcsl dak-
TOpAX Sj() B TAKOM CITy4dae BBIPAXKACTCS B BUJIC

1 n
1 _2
510 = 7,<n_1)121k21(yﬂ<—y.;) - (1

dng n =2 (T.e. Ing OBYX pe3ylbTaToOB MU3MEPCHHUU MO KaXaoMmy maTtepuany) ¢dopMyna ynpollacTcs,
cM. (12).

1
2
Sy = %2()’01_3’]2) : (12)
Jj=1 ’

8.3 Biusinue ycjaoBHii M3MepeHUil HA OKOHYATE/IbHBIA pe3yabTaT

8.3.1 [Mone3HOCTh CPENHMX 3HAYCHMI J TUMUTHPYETCH TEM, YTO MATEMATUYECKOE OXUAAHUC pa3-
JTUYHO AJIST TOW WJIM MHOM KoMOUHAaLuK (aKTOPOB — BPCMCHU, KATUOPOBKHM, oriepaTtopa U 000pydoBaHMs
— Jaxe B CIydac U3MEHEHMUsSI TOJNBKO OJHOTO U3 HUX.

ITpy XUMUYECKOM aHaIU3e WM (QU3NYECKUX WCIIBITAHUSX 3HAYeHWe y (DUKCUPYETCSl B KAaucCTBC
OKOHYATEILHO MTPUBOAMMOTO pe3ysibTaTa. B Topromie ceIpbeM U MaTepHalaMHM 3TOT OKOHYATC/IbHO NMPHBO-
JUMBIN Pe3YILTAT YACTO MCTTONB3YIOT TSI OIICHKU KaueCTBa ChIPhsT U MATEPUATIOB, M OH 3HAYUTCIIbHO BIMSCT
Ha IIeHY MPOAYKIINH.

[Tpumep

B mexayHapoaHol TOProeie yriaeM napTus rpysa yacto MmoxkeT npebimiark 70000 T, a 301bHOCTb OKOHYATENbHO
OTpene/siioT B UCIBITYeMOI HaBeckKe Maccoil Bcero juiib 1 r. B poroBope B 0coObIX YCIOBHUSIX OFOBapUBAIOT, YTO
pacxoxneHue B 1 % abcomoTHOro comepkanus 30iabl coorBercTBYeT 1,5 mommapoB CIIA 3a 1 T ymisg, nmostomy
pacxoxkneHue B | MT Tpu B3BEIIMBAHUM 30J1bI HA AHAJUTUYECKUX Becax cooTBeTcTByeT 0,1% 304bHOCTH, WM
0,15 monmapos CIIHA 3a 1 T, yTo AMg Takoil Macchl Tpy3a MPUBOAUT K paszumne B 10500 mosmapos CLIA
(0,1 x 1,5 x70000).

8.3.2 CeoBareIbHO, OKOHYATEILHO MPUBOAWMBIN Pe3y/bTaT XMMHUCCKOTO aHalu3a WM (pu3udec-
KHMX MUCIIBITAHUI JOMXEH ObITh JOCTATOYHO TOYHBLIM, BBICOKOHAACXKHBLIM M, IIaBHOC, YHUBEPCATBHBIM H
BOCITPOM3BOAMMEIM. OKOHYATETHHO NMPUBOIUMEIN PC3Y/IbTAT, KOTOPLIH MOXCT rapaHTUPOBATHCS JTUIID B
VYCITOBUSIX BBITTOTHEHMST M3MepeHUM KOHKPETHBIM OMNCPATOPOM, Ha KOHKPCTHOM 0OOpYIOBaHWU WU B
orpeJic/IeHHOe BpeMs, MOXKET OKa3aThCsl HeJIOCTATOUYHO YAOBJICTBOPUTCIBHBIM C KOMMEpPYECKON TOUKH
3peHus.

9 MexnabopaTopHoe HCCJIEIOBAHME W AHAJIM3 NMPOMEXKYTOUHBIX NMOKa3aTeei
NpelH3HOHHOCTH

9.1 OcHoBHbIe HCXOTHBIE TMOJOKEHHS

OlicHKa MPOMCXKYTOUHBIX ITOKa3aTesiell MPenU3UOHHOCTH MyTeM MCXK1abopaTOPHBIX UCCIICIOBAHWIA
WUCXOAUT U3 MPCANOCHUIKH, 3aKTIOYAIONIeHCs B TOM, UTO BIAMSTHUE OTAETHLHOrO hakTopa OJUHAKOBO BO BCECX
JlabopaTtopusix, T.C., HANIPUMEP, CMEHA OIIEPATOPOB B ONHOI 1abopaTopiy HMCCT TOT Xe cambrit a¢dekT,
4YTO M CMCHA OMCPATOPOB B APYroi JTabopaTopuu, WM W3MeHeHHe, 00yCIOBACHHOC (DaKTOPOM BPCMCHH,
OIMHAKOBO BO BCex Jladboparopusx. Ecimy naHHas mpeAnochliKa HapyliaeTcsl, KOHLCTILUSA IIPOMEXYTOYHbIX
noKasarcjcil MPCUM3UOHHOCTH TepsieT CMBICIT, TaK X¢, KaK JIMIIAIOTCS CMbICAa MPOLCAYPHI, MpelaracMplc
B MOCJCAYIOLIMX pa3aciiax I Ux olleHKW. HyxHo yacnsaTh MoBbIIIeHHOe BHUMAHUC BBIGpOcaM (peyb UACT
HC 00513aTC/IbHO 00 UCKIIOYEHHWH BRIOPOCOB), TaK KaK 3TO MOMOXET OOHAPYKHTh OTKJIOHEHUS OT UCXOIHbIX
MPCANOCHIIOK, YTO HCOOXOAUMO ITpH (GOPMUPOBAHUH UH(OPMANTUU OT BCCX J1Ia00OPATOPUI JUTS TOCIICAYIO-
uux pacuctoB. OOHUM U3 JeHCTBEHHBIX IMPUEMOB OOHApYXeHUS TOTCHLMANbHbIX BBIOPOCOB SIBJISICTCS
rpadpuycckoc M300paKCHUC Pe3yIbTaTOB M3MEpPeHMIT KaK (YHKIIMM pa3IMYHbIX YPOBHEW (PakTOpoB WU
pasMYHbIX JJabOPaTOPHii YUYACTHUKOB UCCIICA0BAHNS.
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9.2 Ilpocreiimmuii momxxon

Ecmu maTtepuanm Ha g ypoBHSIX pacchUtaeTcd B p jaGopaTopuii, Kaxaas W3 KOTOPBIX BBIMOHSICT
W3MEpPEeHUsT Ha KaXJIOM U3 g YpOBHCH ¢ u3MeHeHUeM (hakTopa(OB) MPOMEXYTOUHON MPEeNU3HOHHOCTU B
HHTepRaJIaX MEXAY KOKABIMU U3 1 U3MEPEHUI, TO aHAJIM3 MTPOBOJIAT C ITOMOIIIBIO TOTO XK€ METO/Ia pacyceTa,
koTopslit uzsioxeH B FTOCT P CO 5725-2, 3a UCKITIOYEHUEM TOTO, YTO BMECTO CTAHAAPTHOTO OTKJIOHEHUS
MOBTOPSIEMOCTU OIEHUBAIOT CTAHAAPTHOE OTKJIOHEHUE IMTPOMEXYTOUHOU MPEIU3UOHHOCTH.

9.3 BnoxeHnnble 3KCNEPAMEHTHI

CrenyiomuM crnoco00M OIEHKM MPOMEXYTOYHBIX IMOKa3aTesiei MPCUU3UOHHOCTH SBISIETCS MTPOBE-
JICHUE DoJiee CITOXHBIX IKCITEPUMEHTOB. DTO MOTYT OBITh ITOTHOCTHIO UJIM CTYIIEHYATO BIOXEHHBIE KCITe-
pUMEHTHI (omnpeaefleHUsT JaHHBIX TepMuHOB cM. B MCO 3534-3 [4]). INpeumyliecTBO HUCITONB30BaHUS
3KCIIEPUMEHTOB BIIOXKEHHOTO TUIIA COCTOUT B TOM, YTO UMEETCS BO3MOXHOCTh B OIHO BpPEeMSI U B OJHOM
MeXIJTabopaTopHOM 3KCITEPUMEHTE OIICHUTH HE TONHKO CTAHAAPTHbIC OTKJIOHCHUST TTOBTOPSIEMOCTU U BOC-
MPOU3BOJIUMOCTH, HO U OJIHO WJIU OOJbIIEe YUCITO CTAHNAPTHBIX OTKJIOHCHUH MPOMCXKYTOYHOU Mpenu3u-
oHHOCTHU. CyIIecTBYIOT, OJHAKO, OIpE/eJeHHbIe TIPEAOCTEPEXXCHHUS, KOTOPLIC NOKHbBI NIPUHUMATHECS BO
BHUMAaHUE, U OHU OYIYT pa3bsiCHEHHI B 9.8.

9.4 T1oAHOCTDIO BIAOXKEHHbIA 3KCIIEPHMEHT

CxeMaTnyeckoe W300paXeHue TMOTHOCTBIO BIOXKCHHOTO 3KCIICPUMCHTA HA OMNPCAC/ICHHOM YPOBHC
WMCTIBITAHUI TMTPENCTARIICHO HA PUCYHKe 1.

IMocpencTtBoM BBITIOTHEHUSI TPeX(PAKTOPHOTO MOJHOCTHIO BJIOXCHHOTO 3KCIICPUMCHTA coollla B
HECKOJIBKHX JIA0OPATOPUSIX MOXET OBITH MOTYYEeH OIUH MPOMCXKYTOUHBIN MOKAa3aTe/lb MPCUU3UMOHHOCTU B
OJIHO U TO e BPEMS CO CTAHIAPTHBIMU OTKIIOHEHUSIMHU MOBTOPSICMOCTH U BOCTIPOU3BOAUMOCTH, T.C. MOTYT
OBITh OLIEHEHBI G , O(1) U Op. AHATOTMIHO YETHIPCX(DAKTOPHBIN MOMTHOCTbIO BIOXCHHbBIH KCIICPUMCHT
MOXeT OBITh UCIIOTB30BAH JUTS TTOYYSHUST IBYX IPOMCXKYTOUYHBIX MOKA3aTecii NPeLIM3MOHHOCTH, T.C. MOTYT
OBITh OLIEHEHEI G (g) , O (1) , O (2) U Op.

IMoncTpouHEbie MHAEKCHI i, j U k TIPU y Ha pUCYHKE 1a) st TpexdaKTopHOro MoJHOCTHIO BIOXKCHHOTO
SKCIIEPUMEHTA MPEACTABRISIOT, HAlpUMep, JIA00PaTOPUIO, ICHb MPOBENEHUS] SKCTICPMMEHTA U HOMEpP pe-
3yJIBTATA JJISI 71 U3MEPEHMIA, ITPOBEACHHEBIX B YCJOBUSIX MOBTOPSIEMOCTH JUTS KaXXI0il KOMOWHAIWY i U J.

IMoncTpouHble MHAEGKCH I, j, kK ¥ [ mpu y Ha pucyHkKe 1b) amg 4yeTbipeX(aKTOPHOTO IMOIHOCTHIO
BJIOKCHHOTI'O 3KCIEPUMEHTA ITPECTABIISIOT, HAMPUMCEDP, JJabopaTopuio, NeHb MPOBEHCHUS SKCITEPUMEHTA,
oriepaTopa ¥ HoMep pe3yybTaTa JUIS A U3MCPCHUI, MPOBCACHHBIX B YCIOBUSX ITOBTOPSIEMOCTH TSI KX 0N
KoMOWHauuy i, j, k .

DAKTOP

0 (naGopatopwusi) i--- |

1 j---

2 (octatok) k--- I——_—_I | |
Yijk Yin Yi2 Yi21 Yi22

a) Tpex(akTOpHBII MOTHOCTBIO BIOKEHHBIH 2€CTIEPUMEHT

DAKTOP

0 (naGoparopus) i---

1 BT

2
Yijki Yitn1 Yi112 Yi121 Yi122 Yi211 Yi212 Yi221 Yi222

3 (octatok) /---

b) yeTbipex(PaKTOPHbBIN MOJTHOCTBIO BIOXEHHBINA 9KCIIEPUMEHT
Pucynok 1 — CxeMbl TpeX- U 4eTbIpeX(aKTOPHBIX MOJHOCTBIO BIOXKEHHBIX SKCTIEPUMEHTOB
AHamu3 pe3yIbTaToB MHOTO(AKTOPHOTO MOJTHOCTBIO BIOXEHHOIO 3KCIEPUMEHTA OCYILECTBIISIOT 110

MeToauKe <«aHanmu3 aucrepcur» (ANOVA) oTAenbHO Uil KAXIOTO YPOBHS WCIIBITAHUHN, OH JETATbHO
OITMCaH B NpuioxeHuu B.
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9.5 CryneH4aTo BJIOXKEHHBIH 3KCMEePUMEHT
CxemaThyecKoe U300paKeHUC CTYTICHYATO BAOXKCHHOTO 3KCIIEPUMEHTA JUTSl OTIPENEIEHHOTO YPOBHS
WCTTBITAHUY TIPE/ICTABIICHO HA PUCYHKC 2.

DAKTOP R
0 (na6opatopus) L---

1
2

3 (ocrarok) j---
Yij Yi1 Yia. YVia  Via

PucyHok 2 — Cxema yeTbipex()aKTOPHOTO CTYMEHYATO BIOXKEHHOIO IKCIIEpUMEHTA

TpexdakTopHEBII CTYTIeHYaTO BIOXEHHBIN 3KCIIEPUMCHT TPCOYCT OT KaX/ao# JTabopaTopuu i moryye-
HMST TPeX pe3yIbTaTOB U3MepeHUid. Pe3ymbrarsel u3MepeHU y;; U ¥;» JOJKHBI ObITh MTONYyYeHBl B YCIOBUAX
MOBTOPSIEMOCTH, @ ¥;3 — ITPU KAKOM-JTUOO U3 MPOMEXKYTOUHBIX YCJOBU NPCUU3UOHHOCTU ¢ M U3MeHsTIO-
wmMucs dakropamu (M = 1, 2 wimu 3), HampuMep IIPU YCIOBUHM PA3IMuMsl BO BpcMeHU (IMTOCPEACTBOM
MoJIyYyeHUsI y;; B Ipyroi JIeHb 10 CPABHEHUIO C JIHEM, KOT/a ObUIM MOYUYCHBI Vj; U Vs ).

[Mpu yeThIpexhaKTOPHOM CTYIIEHYATO BRIIOXEHHOM 3KCIIEPUMCHTC PC3YyJbTaT Y, AOKCH ObITh MOJy-
YCH TTPY JIPYTOM ITPOMEXYTOYHOM YCIIOBUU TTPEITU3UOHHOCTU C JIONOJHUTCIbHBIM U3MCHSAIOLIUMES (pak-
TOPOM, HaIlpuMep IPH YCJIIOBUM pa3Tuuus Mo dakTopaM (BpeMsT + ONcpaTop) MOCPCICTBOM CMCHbBI AHS
MPOBeACHUS SKCITEPUMEHTA U oIepaTopa.

OraTh Xe, aHaJIM3 Pe3yTbTaTOB MHOTO(AKTOPHOTO CTYITEHYATO BAIOXKCHHOTO 3KCTICPMMCHTA OCYLICCT-
BJISTIOT ITO McTonuKe «aHanu3 guciiepcur» (ANOVA) oTaesbHO [UTST KaXAOTO YPOBHSI UCTIBITAHMNA, U OH
JCTabHO OITvcaH B mpunoxenuu C.

9.6 Pacnpenenenue (akropoB B cxeMe BJIOXKEHHOro 3KcIepUMeHTa

DaxTOPBI B CXeME BIOXKEHHOIO 3KCIICPUMCHTA PACTIPeACISIIOT TaK, YTOOb! (haKTOPHI, UCITHITHIBAIOILNC
1o OOJBIICH YacTU BAUSHUC CUCTCMAaTHYECKUX 3DhCKTOB, pacnojaraiuch Ha Bbiciiux paHrax (0, 1, ...), a
(bakTOpBI, MTOABEPKEHHBIC B OOMBIICH Mepe BIMSHUIO CyYalHbIX 2MGCKTOB, pacnofaraluch Ha HU3LIKUX
paHrax; caMbIM HUM3IIMM (paKTOPOM CUMTAIOT OCTATOUHYIO Bapuallvio (MoBTtopbl). HampuMep, B 4eTbipex-
daxTopHoit cxeme (cM. pucyHku b u 2) dakrop 0 mor 6sI 6bITh 1abdopaTopucit, pakTop | — oncpaTopom,
(akrop 2 — HHEM BBITIONHCHUST U3MEPeHUsI, a HakTop 3 — KOJIMUCCTBOM MapauICJAbHbIX OMPCACICHHI.
DTO MOXET 0Ka3aThCsl HCCYIICCTBCHHBIM B CJIyYac ITOTHOCTBIO BIOXCHHOTO 3KCIICPUMCHTA MO MPUYMHC
ero CUMMETPUH.

9.7 ComocraBienne CXeMbl BJIOKEHHOr0 JKCIEDPUMEHTA CO CXeMoii, NpeACTABJICHHOH B
IroCT P UCO 5725-2

ITockoneKy B axcrniepumenTe, onucadnuom B TOCT P MCO 5725-2, aHaiau3 IIPOBOIST MO OTACAbHOCTH
IJIST KaXIOTO YPOBHS MCITHITAHMI (MaTepuasa), oH (paKTHUCCKU IMPEACTABISICT COb0it nBYX(aKTOPHBII
ITOJTHOCTBIO BJIOKCHHBIN SKCITCPUMCHT U JaeT B PC3Y/IbTATe ABA CTAHAAPTHBIX OTKJIOHCHUS . TTOBTOPSIEMOCTH
u BocmpousBonumMoctu. Pakrop 0 npenacranisier coboii taboparopuio, a GakTop 1 — KOJMYECTBO Mapat-
JICTTBHBIX OoflpeaesieHuit. Ecmu B Takylo cXxeMy BBCCTH ellic OAuH (hakTop, K MpUMEpy — JABYX OICpaTOpOB B
KaXXJI0{ 1abopaTopuy, ITONMYyYaloUX KaX/IbIi MO ABA Pe3y/IbTaTa U3MEPEHUS B YCIIOBUSIX MTOBTOPSICMOCTH,
TO B TAKOM CJIyyac, B JIOITOJTHCHUC K CTAHIAPTHBIM OTKJIOHCHUSIM ITOBTOPSICMOCTH U BOCTIPOU3BOAUMOCTH,
MOXHO OBIIIO OBl OMPCACIUTh CTAHAAPTHOEC OTKJIOHCHUC MPOMCKYTOUHOM NMPCIU3UOHHOCTU C pa3IUyalo-
umMcest akropoM ormepartopa. Mau ke ecnu Obl Kaxkzaast 1abopaTopus MOTb30BANTACH YCIYTaMU TOJNBKO
OJIHOTO Ofleparopa, HO IMOBTOpsiIa Obl 3KCITEPUMEHT B JIPYToil IeHb, TO ITOCPENCTBOM JaHHOTO Tpexdax-
TOPHOTO IMOJHOCTHIO BIIOXKCHHOTO 3KCITCPUMCHTA MOXKHO OBLTO OBI OIPCACTUTD CTAaHAAPTHOE OTKJIIOHEHUE
MTPOMCIKYTOUHOI TMPCIU3NOHHOCTH ¢ MU3MCHSIOMMMCS (GakToOpoM BpeMcHHU. [doImoHeHue 3KCIIepUMEHTA
cIIc OTHUM (aKTOPOM, TaKUM, YTO KaXkKaas TabopaTopust Mesta ObI IBYX OICPaTOPOB, KaXIbIH U3 KOTOPBIX
BBITIOJTHSIT ObI ITO IBa U3MEPEHUSI, a SKCTICPUMEHT B LICJIOM ITOBTOPSIICST Obl Ha CICAYIOIIUIA IeHb, TTO3BOIUIIO
OBl OIIPCACINTD HE TOJIbKO CTaHAAPTHBIC OTKJIOHCHHA ITOBTOPACMOCTU KW BOCITPOM3BOAMMOCTH, HO U

10
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CTAHAAPTHBIE OTKJIOHCHMS ITPCIM3UOHHOCTU C M3MCHSHOIIUMMUCS (akTopamMu OIlepaTopa, BPCMCHU
[Bpemst + omepaTop].

9.8 ComocrasiieHie cXeM MOJHOCTbIO BJIOXKEHHOTO M CTYNIEHYATO BJIOKEHHOTO 3KCIEPHUMEHTOB

n-MaxTOPHBIN TIOTHOCTBIO BIOXEHHBIHM SKCIIepUMeHT TpebyeT oT Kaxaoil taGopatopuu 27! pesyib-
TATOB U3MEPEHHUI1, UTO MOXKET OKA3aThCS UPE3MEPHBIM. DTO INIABHBIN APIYMCHT B [10J1b3Y CXEMbI CTYIICHUYATO
BIIOXXEeHHOTO aKcriepuMenTa. OH TpebyeT MEHBIIIEro KOJMYeCTBA Pe3Y/IbTATOB U3MEPEHW IS MTOJydeHUs
TeX Xe CTAHJAPTHBHIX OTKJIOHEHUI IeHO# OOMbIeil HeolpeaeJeHHOCTH B MX OIEHKAaX U HeKOTOPOTO
YCIIOKHCHUST aHaIn3a.

[MPUJTOXEHWE A
(obs13aTeNNBHOE)

YciaoBHbIe 0003HAYEHNS U COKpainenns, ucnogssyemsie 8 'OCT P MCO 5725

[S SRS SN NN

By
B(]), B(g) H T.O.

C

C, C,C”
Ceritr Cerips
CDp

CRp

d

4

”
crit

f

Fp(vis va)
G

h

k

LCL

T ==l

M

L oy ey YR *UE

OTcekaeMBblil HA OCH OPIWHAT OTPE30K B COOTHONICHUM § = a + bm

[ToxaszaTenb, UCTIONB3YEMBII IJ1S1 pacyeTa HEOMpeaeeHHOCTH OLIEHKH

Vrnopoit KoaGGUIIMEHT MIPSIMOI B COOTHOILUECHUH § = a + bm

JlaGoparopHast COCTABIIONIAs CUCTEMATHYECKON MOTPEeIIHOCTH U3MEPEHUI TIPU peaNn3aliii KOH-
KPETHOTO METOJA — PA3HOCTb MEXKIY CUCTEMATHUYECKO! MOrpeliHOCThIO JAG0paToOpuH TPH peaiu-
3allMU KOHKPETHOTO MeToa U3MepeHnl (KoHKpeTHoi MBM) 1 cucreMaTnyeckoil TIOrpeliHOCThIO
MeTOJa U3MEePEHUIA

CocTaBnsiionas BeIMIKHBI B, TIpeacTaBasionias Bce (akTopbl, KOTOPbIE HE U3MEHSIOTCS B YCIOBHSIX
MPOMEKYTOUHOM MPEIM3HOHHOCTH

CocTapnsiioniie BeTUUYUHBI B, TIpeacTaBisgionive (hakTopbl, KOTOPbIE H3MCHSIOTCS B YCIOBMSIX
MPOMEKYTOUHON TTPEeIU3MOHHOCTH

OTceKaeMbIl Ha OCH OPAMHAT OTPE30K B COOTHOWIEHUN Ig s =¢ +dlgm

TecToBbIE CTATUCTUKU

Kputnueckue 3HaYeHUsl 111 CTATUCTHK

Kputrueckas pasHOCTb 47151 BEPOATHOCTH P

Kputnueckuii auarnasoH 1 BEpoOSITHOCTU P

YrnoBo#t kKoadduriveHT NpsamMoil B cooTHolleHUu Igs =c¢ + dlg m

Cocrapnsioriasi pe3yabrata U3MepeHuid, MpeacTapIsonias CayyailHylo NOorpeliHOCTh KaxkIoro pe-
3yJbTaTa U3MepeHHUi

KoadduLmeHT KpUTHYECKOTo AMana3oHa

P-KBaHTWJIb F-pacripenenieHus ¢ v| U vy CTeNeHsIMU CBODOIbI

Cratuctuka 'pab6ca

Cratuctuka MaHaens i Mexi1abopaTopHOil COBMECTUMOCTH

Cratuctuka MaHaens Wi BHYTpUIabopaTOPHOU COBMECTHMOCTH

HuxHuii npeaea KOHTpois (nedcTBUs AMO0 MpeayrpeskaeHus )

O6lliee cpelHee 3HAYEHUE U3MEPACMOI XapaKTepUCTUKU; YPOBEHb

KonnuyecTBo (hakTOpOB, pACCMATPUBACMBIX B YCJIOBHUSAX TTPOMEXKYTOYHON MPENM3MOHHOCTH
KojinuecTBo MOBTOpeHU (KMTepaluii)

KonnyecTBo pe3yabTaToOB U3MEPEHUH, MOJYYEHHBIX B OJHOU 1a60paTOpUM Ha OJHOM YPOBHE (T.c.
B Mpenenax a4eiiku — 6a30BOro 3jeMeHTa)

KoaunyecTBo gabopatopuii, yyacTBYIOMIMX B MEXI1a00pAaTOPHOM 3KCMEPUMEHTE

BeposTHOCTB

KonuuyecTBo ypoBHel M3MepsaeMOil XapaKTePUCTUKU B MeXJIAa00pPATOPHOM 3KCIICPUMEHTE

[Mpenen NoBTOPsSIEMOCTH (CXOINMMOCTH)

[Mpeaen BOCNpPOW3BOAUMOCTH

CTaHmapTHbIN obpasent

OLieHKa CTAaHAAPTHOTO (CPEMHEKBAIPATUUECKOTO) OTKIOHEHMS

[MporHosupyemMoe CTaHJapTHOE (CpelIHEKBAIPATUUECKOe) OTKIOHEHUE
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Urtor unu cymMma Kakoro-in6o BeIpaKeHUs

KonuuyecTtBo 06beKTOB UCNIBITAHUI WU TPYIIN OOBEKTOB

BepxHuil nipeaen KOHTPOJs (AeACTBUS TUOO MPeayTipeskKIeHus )

BecoBoit KoadGULIMEHT, UCTIONB3YEMBIH MPU pacyeTe B3BENIEHHON perpeccuu

Juana3oH u3MeHeHHUs1 BHIOOPKU pe3ybTATOB U3MEPEHUN

3anaHHas BelMUYMHA, UCTONb3yeMas mist kputepusi ['pabbca

Pe3ynbrar u3amMepeHUil (MM pe3yabTaT UCTIBITAHUA)

Cpennee apudMeTHYECKOE 3HAYEHHUE PE3YJILTATOB U3MEPEHUN (MU Pe3yIbTATOB UCTIBITAHUMA)
O6niee cpeaHee 3HaUE€HHWE PE3YIbTATOB U3MEPEHUI (WM Pe3ybTATOB UCTIBITAHUIA)

YpoBeHb 3HAUMMOCTH

BeposgTHOCTb OLUMOGKHU BTOPOro poja

OTHOMIEHWE CTAHAAPTHOIO OTKJIOHEHUS BOCIIPOU3BOIUMOCTH K CTAHIAPTHOMY OTKJIOHEHUIO TTOBTO-
pIeEMOCTU (CXOAUMOCTH) (G R/C;)

CucreMaruyeckasl MOrpelHOCTb 1a00PATOPUU TIPU PeaTU3aliui KOHKPETHOTO CTAHIAPTHOTO METO/IA
u3MepeHuil (KoHKpeTHoii MBH)

OueHka A

CucrtemMaThyeckasl MorpeliHOCTb METOA U3MEPEHUIA

OrieHka 3

[Toggaromasics o6HApPYKeHHUIO PA3HOCTh MEXIY CUCTEMATUYECKUMHM MOTPEHIHOCTMHM JBYX jJabopa-
TOPUI TIpY pealu3allid OJHOIO M TOTO XE€ METO/Ja U3MEPEHUM WM CUCTEMATUUYECKUMU TOTpeni-
HOCTSIMU ABYX MeTOA0B u3MepeHuii (MBU) onHOro ¥ TOro e Ha3HaYeHUs Ha UIIEHTUYHBIX 00pa3iax
McTHHHOE WY TIPUHSITOE OMOPHOE 3HAYCHUE U3MEPSEMON BeJIMYMHBI (XapaKTEPUCTUKN)

Yucno creneHeit cBOOOIbI

[Toagaromieecst 0OHAPYKEHUIO COOTHONIEHUE MEX/IY CTAHNIAPTHBIMUA OTKJIOHEHUSIMU MOBTOPSIEMOCTH
(cxoauMocTH) 1t MeTOIOB B u A

HctuHHOE (IeCTBUTENBHOE) 3HAYEHUE CTAHIAPTHOTO OTKJIOHEHMS

Cocrapnsionas pe3yJbTaTa U3MEpeHUI, TIpeCTABISIONIas U3MEeHEeHE, O0YCIOBIEHHOE BpEMEHEM,
MpOIIEAIIUM C MOMEHTA TTOCAeAHEN KaTnOpOBKYU

[MTonnatonieecst 0OHAPYKEHUIO COOTHOLLEHNE MEXIY KBAIPATHBIMU KOPHAMU U3 MeX1a00paTOPHBIX
CpelHUX KBaApaToB 1js1 MeTonoB B u A

P-KBaHTUJIb Xz—pacnpenenenm C V CTENEHSIMU CBOOOIBI

CI/IMBOJIbI, HCIOJIb3YeMbi€ B KAa4Y€CTBE NMOACTPOYHBLIX HHIACKCOB

Pasznuuue, ornpenensieMoe KaauOpOBKO

Paszmuuue, ornpenensiemoe 060pyIOBaHHUEM

WnentuduxaTop 1isi KOHKpETHOI naboparopumn

Naentrduxkarop 1 mpoMeKyTOUHbIX Mep MPEHU3MOHHOCTU; B CKOOKAaX — UAeHTU(UKAIIUS TUTIA
IMPOMEXYTOUHON cUTyalluu

Wnentuduxarop ans ypousa (FOCT P MCO 5725-2)

Wnentucduxatop aia rpyrnsl UCnbiTaHuit unu mist dakropa (FTOCT P MCO 5725-3)
Nnentuduxkarop 1isi KOHKPETHOTO PE3YAbTATA MCIIBITAHUI B 1a00paTOPUM i Ha YPOBHE j
MexnabopatopHbIii

Wpentuduxarop mna rongaionieiicss o0HapYyKeHUIO CUCTEMATUYeCKOI MOrpenItHOCTH

Pasnuyue, o0ycioBieHHOE HEUAEHTUYHOCTBIO Mpod (06pa3lioB)

Pasnuuue, ornpenensieMoe cCMeHOI onepaTopa

BeposiTHOCTB

[ToBTOpsieMOCTb

BocnpousBoiMMocThb

Pasnuune, o0yCiOBICHHOE MEPUOIOM (BPEMEHEM), B TEUEHHUE KOTOPOro MPOBOJAST U3MEPEHUS] WU
OLIEHOYHBIN IKCHEPUMEHT

BuyTpunaboparopHbIii

Jns pe3yabTaTOB U3MEPEHUI, HYMEPYEMbIX B TIOPSAJKE HUX TIONyYeHHs

Jns pe3synbTaTOB U3MEPEHUI (MU Pe3ybTATOB UCTILITAHUI), HYMEPYEMbIX B MOPsIIKE BO3pACTAHHUSA
HU3MEPSIEMOl BETUYUHBI
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IMPNITOXEHWE B
(obg3aTenbHoOe)

Ananns JAUCTICPCHA /I MOJHOCTBIO BJIOXKCHHLIX IKCIICPUMEHTOB

AHaaM3 OUCMEPCHU, OMMUCHIBAEMBIN B HACTOSMICM IPWIOXKCHUM, JOJKECH MPOBOAWTHCH ITO OTACABHOCTU IS
KQXIOT0 YPOBHSI MUCMBLITAHUH, MPelyCMOTPEHHOrO B MexXiabopaTropHOM 3KcnepuMeHTe. i yrnponieHUs y JaHHBIX
OITyILEH TOACTPOYHBII MHAEKC, YKA3bIBAIOMIMI HAa ypOBEHb HMCIBITAaHUI. OTMETHUM, YTO B HACTOSMICM CTaHAAapTe
MOACTPOYHBIN MHIAEKC j UCTIONbL3YIOT it 0003HaueHus (akTopa 1 (dhakrop 0 o3HavaeT nabopaTopuio), B TO BpeMs Kak
B apyrux yactsax [OCT P MCO 5725 ero ucnonb3yioT misi 0003HAYCHUS YPOBHS WCITBITAHUIA.

JL71st IpOBEPKM JAHHBIX Ha COBMECTUMOCTL U HATUYME BHIOPOCOB JOJIXHBI IPUMEHATHCA METONBI, OMMCAHHbIE B
7.3 TOCT P UCO 5725-2. Ins 3KCIIEpUMEHTOB, OMKMCHIBACMBIX B HACTOSTIICM MPWJIOKEHUHN, TOYHbIH aHATN3 JaHHBIX
OYeHb CJIOXKEH B CJIyyasX, KOTJa OIYCKAIOTCA OTHCNBbHBIE Pe3yJNbTAaThl U3MEPEHUIA, IMOJyYyaeMble OT J1ab0pATOPHU.
[ToaTomy ecny MPUHUMAIOT pellieHUE O TOM, YTO HEKOTOPHIC Pe3YJIBTATHI SBJISIOTCS KBa3UBBIOPOCAMH WM BBIOpOCAMH
U JOKHBI OBITh UCKIIOYEHBI M3 aHAIN3a, TO PEKOMEHIYeTCS MCKIIOUHUThL TAKXKE BCe Opyrue NaHHble, MojyuyeHHble
naboparopueit Ha ypPOBHSIX, TIe NMEIOTCS UCKITIOYaeMble KBa3UBBIOPOCH M BHIOPOCHI.

B.1 TpexcdakTopHBIA MOJHOCTHIO BIOKEHHbI IKCHEPAMEHT

[laHHbIe, TONYYEHHbIE B PE3Y/IbTATE SKCIIEPMMEHTA, 0003HAYAIOT YEPE3 Vi, @ CPEAHUE 3HAYEHUST U IUAMA30HBI
M3MEHEHUN UMEIOT CIIeAYIONINii BU:

:%2 ;iv

i

=l

- R
Yi=75 Wy +¥ip) Yi=5 On+yo),

Wiy = |ng1 - YI;;2|7 Wiy = |y =Yal,

TIe p — KOJIUYECTBO JJabOpaTOpUid, yUaCTBOBABILIKUX B MEXJIa0OPATOPHOM 3KCIIEPUMEHTE.
[TonHyio cymMmy KBajgparoB SST MOXKHO MOAPA3IEUTh CJAEAYIONIUM 00pa3oM:

SST= Y Y'Y (- »?=5S0 + SS1 + SSe,
i j ok

me SSO= Y Y Gi-yP=4 Gi-pP=4Y G- 4p(3)?;

i j k

SSI=% 3> Ou-32=23 3 0j=*=2 wiy:
i J i

i j k
Sse= Y XY @zﬂc—iyﬂ:%ZZw%u)-
ik P

[TockonbKy YUCNO CTeneHei cBobonbl w1 cymMM kBaapatoB SS0, SS1 u SSe cocraisieT cOOTBeTCTBEHHO p — 1,
p ¥ 2p, Tabnuua ans aHaausa gucrnepcu ANOVA umeeT caenyiolinii Bua (cMm. tabuuiy B.1).

Taonumna B.l — AHanuz ANOVA mist TpexdaKTOpHOro MOJHOCTbIO BIOXKEHHOTO 3KCIIEPUMEHTA

Hcrounuk CyMMa KBaJpaToB Crenedb cBOOOIBI CpenHuii kBagpat OxupaeMblii cpenHuil KBaapaT
0 550 p—1 MSO=SS0/p—1) | o2+20% +403,
1 ss1 p MS1 = SS1/p cl+20)
Ocrarok SSe 2p MSe = SSe/(2p) 63
CymMa SST 4p— 1
M3 cpeanux keanpatoB MSO, MS1 n MSe Moryr GbiTh MOJyueHbl HECMEMICHHBIC OLEHKH $%, s2) u 57

COOTBECTCTBYIOLLUMX BECJIMYUH 0(20), (8] (21) H O %, a UMCHHO!

2 _
S0 =

%(MSO—MS]),
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2 _ 1
S0y = 5 (MS1 - MSe),

3,2, = MSe.

OueHkH HI/ICHEpCI/Iﬁ MMOBTOPACMOCTH, HpOME)!(yTO‘{HOf/’I MPpEHU3NOHHOCTH ¢ OJHUM M3MCHAIOMINMCA CbaKTOpOM
" BOCITPOU3BOIUMOCTH COOTBETCTBCHHO PAaBHBI!

2
ST,

2 _ .2 2
Sty =57+50)

2 _ 2, 2 2

SR=ES;+S+ S

B.2 YeTtbipexdaKTOPHBIA NOJHOCTHIO BJIOKEHHBIA SKCHEPAMEHT

JaHHble, TOJYYEHHBIC B PE3YabTaTe KCIEPUMEHTA, O003HAYAIOT Vi 4 CPEIHUE 3HAYEHHUS W JHUAra30HbI
ikl

U3MEHEHUN UMEIOT CICAYIOMINN BUI:

- 1
Vi = 5 Wik + Vijka)s Wiky = | Vi1 = Yz | »
—_ 1 — — —_ —_
Vi =5 W + Vi), Wiz = v = vip |
—_ 1 — —_— — —
Yi=5 Wity wigy =i =¥l
y=5 27
pt

rie p — KOJUYECTBO J1ab0OpaTOpUIl, yUaCTBOBABILMX B MeXabopaTopHOM sKcrepumeHTe. [TonHyio cymmy KBaapa-
TOB SST MOXKHO MOAPA3ACTUTh CAEAYIOIIUM 00pa3oM:

SST=3 3 3 3 (i, -7 =SSO + SSI + $S2 + SSe,
i ok

e SSO=3 3> Gi-»'=8 02 -8p(»);
i kI i

SSI=3 2 2 X (D=t =4 3 X (3= =23 wiiy:
/ A i

ij ok

SS2=3 3 ¥ G- =20 2 > (=) =2 D Wiy
/ P

ik ij ok

SSe=3 > > > W=y’ = % 222 Wik -
/ i j k

ij k

[Tockonbky ynucio crerneHeil cBoboabl sl cyMMm KBaaparoB SS0, SSI, SS2 u SSe cocrtapisgeT cOOTBETCTBEHHO
p— 1, p, 2p u 4p, Tabnuua aisg ananusa aucriepcu ANOVA uMeer cieayiomuii Bua (cMm. tadnuny B.2).

Taoanuua B.2— Tabauna ANOVA nis yeTbipeXdakTOPHOTO MOJHOCTBIO BIOXKEHHOTO DKCIIEPUMEHTA

Hcrounuk Cymma kBagpatos | CrerneHb cBOOOIBLI CpenHnii kBagpart OxxugaeMblil CpeqHNnil KBaapaT
0 S50 p—1 MSO=SS0/(p—1) | o2+20% +402,+802,
I SN p MS1 = SS1/p c2+26h +40),
2 $S2 2p MS2 = S$2/(2p) 624262
Ocrarox SSe 4p MSe = SSe/(4p) 52
Cymma SST 8p — 1

14
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N3 cpenunx kBagpatoB MSO, MS1, MS2 u MSe Moryt GuITh OJIlyYyeHbl HECMENIEHHBIE OLICHKU § (20), S (21), s (22) 1’}

2

$ 7 COOTBETCTBYIOMIMX BENUIHH G §) , GF, G 5, U G 2, @ HMEHHO:

2 1
S ) =5 (MSO — MS1),
2 1
sty =7 (MS1 — MS2),
1
) = 3 (MS2 — MSe),

33 = MSe.

OueHKHU AUCTIEPCUii TTOBTOPSIEMOCTH, MPOMEXKYTOUHON MPEITU3MOHHOCTH C OJHUM U3MEHSIOMMUMCS (hakTopoMm,
MPOMEXKYTOUHOU TPELU3NOHHOCTU C ABYMS U3MEHsAomMUMucs ¢GakropaMmu U BOCIPOU3BOJUMOCTU COOTBETCTBEHHO
paBHBI:

2

57,

_ o2 2
s%(l)_s,,+s(2),

2 _ .2 2 2
Sl(ZJ_SI'+S(2)+S(1)’

by

—¢2 2 2
R—S’,+S(2)+S(])+ 0)-

MPUJIOXKEHUE C
(obs13aresibHOE)

Anaauz JUCHEePCHH 11 CTYIEHYATO BJAOKCHHBIX IKCNEPHMEHTOB

AHaTU3 OUCIIEPCUU, OTMUCHIBAEMBIN B HACTOSIIIEM TPUIOKEHWH, JOJMXKEH MPOBOMMTLCS MO OTASHBHOCTH IS
KaXIOTr0 YPOBHSI MCITBITAHUI, MPEAyCMOTPEHHOTO B MeXTa00paTOPHOM 3KCIiepuMeHTe. st YNpoLleHHWsl Y JaHHBIX
ONYIIEH ITOACTPOYHBIN WHAEKC, YKA3bIBAIOIIMII HAa YpOBeHb MCHbITAaHMH. OTMETHM, YTO B HACTOSILLIEM CTaHAapTe
MOACTPOYHBIN MHIAEKC j UCIIONB3YIOT Mt 0003HAUEHUS MapaUle/IbHbIX OllpeaeeHril B 1aGopaTopuM, B TO BpeMsl KaK
B apyrux yactsix TOCT P MCO 5725 ero ucrionb3yioT mjist 0603HaYeHUs1 YPOBHS UCTBITAHUH.

JL1s IpOBEPKY JAHHBIX Ha COBMECTHMOCThL U HATMYKME BHIOPOCOB JOJXKHBI MMPUMEHSATHCS METO/bI, OMMCAHHBIC B
7.3 TOCT P CO 5725-2. [Ing aKCIIepUMEHTOB, OIMMCHIBACMBIX B HACTOSMICM MPUI0XEHUH, TOYHbIA aHATN3 JAHHBIX
OUEHb CJIOXEH B CJIyyasiX, KOTJa OITYCKAIOTCSl OTAEIBHBIC Pe3yJbTaThl U3MEpeHUH, MojlyyaeMble OT J1abopaTopum.
[TosTOMY €ciu TMPUHUMAIOT PEHICHHWE O TOM, YTO HEKOTOpBIE PE3YJbTaThl HM3MEpPEHUH JabopaTopuM sIBASIOTCS
KBa3MBLIOPOCAMU MM BBIOPOCAMU U JOJIXKHbBI ObITh MCKJIIOUEHB! M3 aHAIM34, TO PEKOMEHIYEeTCsSl MCKJIIOUMTh TAKKe BCe
IpYTHE JaHHBIE, [TOyYeHHbIE HTON TabopaTopueil Ha ypPOBHSIX, IIe MMEIOTCSI MCKITIOYaeMble KBa3UBbIOPOCHI U BLIOPOCHI.

C.1 TpexdaKTOpHBIA CTYNEHYATO BJIOKEHHbIH IKCHEPAMEHT

JlaHHBIE, TIONYYEHHBIE B PE3Y/IbTaTe SKCMEPMMEHTa B Mpeaenax naboparopuu /, o6osHavaioT y; (j =1, 2, 3), a
CpeaHME SHAYCHUSA U JMarasoHbl UBMEHCHHUHW UMCIOT CIICAYIONINU BHUI:

- 1
Yiay =5 Oi1 +Yi2),
— 1
Yiop=3 OirtYia+)i3),
= 1 —

L
wi(l):lyil_yi2|a

Wi(Z)ZWi(l)—J’iﬂ,
15
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rae p — KOAWYECTBO J1abopaTopuii, yUacTBOBABIIMX B MEXKIa00paTOPHOM 3KCIICPUMEHTE.
[Tonnyo cymmy kBaapatoB SST MOKHO MOAPA3ACIUTh CASAYIOIINM 00pa3oMm:

SST=3Y (-2 =SS0 + SSI + SS2 + SSe,
i

e SS0=3Y Gy -3p(3 ),
i
SS1 =23 w?
3 i@
i

_ 1 2
SSe—jz‘ Wi
i

[TockombKy UMCO cTereHeli cBobonbl st cyMM KBaiapaToB SSO, SS1 u SSe cocrapisieT COOTBETCTBEHHO p — 1,
p u p, Tabnunia ANOVA g aHanusa JUCTIepCu UMeeT clienytonnii Bua (cM. tadbauny C.1).

Tadaunma C.1 — Ananuz ANOVA a1 tpexdakTOPHOTO CTYTIEHYATO BIOXEHHOTO dKCIepPUMEHTA

Hcrounnk CyMMa KBaIpaToB CrereHb cBOOOILI Cpennuii kpagpat OxnpaeMblil cpeaHuil KBaapart
0 — 1 SSO0/(p — 1 2.5 2 2
$S0 P /p—1) cl+3cd, +3a}
1 p SS1/p 2,4 2
SS1 o.+t300)
Ocratok SSe p SSe/p o '2
Cymma SST 3p—1

U3 cpennux xkBagpatoB MS0, MS1 u MSe Moryr ObITh IMOJyYeHBl HeCMEUIEHHbIE OLIEHKU 3(20), 3(21) u S%,,)

COOTBCTCTBYIOIMX BCJIMYHUH © (20) , ('5(21) no (2”, a UMEHHO!

2 _l _ 5 1
Si0)=3 MSO0 1 I\/ISI+—12 MSe,
2 3 3

Sh=7 MSI1 -7 MSe,

33 = MSe.

OlieHKU [lI/ICl'ICpCI/Iﬁ MOBTOPACMOCTH, IIPOMEXYTOYHOH MPEUU3UOHHOCTU ¢ OOHUM HU3MECHAIOINMCA (baKTODOM
W BOCITPOMU3BOIMMOCTH COOTBETCTBCHHO PaBHBI!

C.2 YetsipexdaKTOPHDBIN CTYNEHYATO BIAOKEHHDBIA HKCHEPHMEHT
[lanuble, mogyyeHHbIe B pe3ylbTaTe SKCMEPUMEHTa B Ipefenax gadoparopuu i, obosHavaior y; (j = 1, 2, 3, 4),
a CpeJIHME 3HAYEHMs W AUara3oHbl U3MEHEHUI UMEIOT CAeAyIOUI BUI:

- 1
Yiy=5 01+,

- 1
Yioy=7 Wit +yi2+¥ia),
16
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- 1
Viy=7 Uit tYia+YiztVia)

fnd 1 —
J’:;EJ’I‘(B)-
i

Wiy = 1)’;‘1—)’[2

>

Wiy = 1}1(1)—%‘3

s

]

Wiy = !}i(Z) —Vi4

rae p — KOJINYECTBO JabopaToOpUii, YUACTBOBABILUX B MEXJIa00PATOPHOM BKCIIEPHUMEHTE.
Tabnuua nng ananusa gucriepcun (ANOVA) umeer cnenytoninii Bua (cM. tabauny C.2).

Tadonuuma C2— Ananuz ANOVA mis 4yeTbIpeX(paKTOPHOTO CTYTIEHYATO BIOXKEHHOTO 3KCIEPUMEHTA

CrerieHs N . .
Hcrounuk CyMMa KBagpaToB CBO6OZ1bI Cpezu-n/m KBagpaTt O)I(I/III’dCMbII/I CpeaHNN KBagpaT
0 - 2 =2 —1 SSO0/(p — 1 2,32 5 2 2
A3 0ig) —4p(y) ? /i —1) G +5 00 +5 0+ 40y,
i
1 3 2 p SS1/p 2,7 2 3
42W”3) 6,,+6c5(2)+2ofl)
I
2 2 2 SS2 2,4 0
FX Vi P /p 0 +300
i
Ocrarok 1 2 p SSe/p 2
2 2 Wi / Cr
I
Cymma 2 2 (.Vij—;)z 4p — 1
i J

C.3 HatudakTopHblii CTYNEHIATO BJIOKEHHBINA IKCHEPAMEHT
JanHble, MOMyYEHHbIE B PE3YJIbTATE SKCIIEPUMEHTA B TIpeiesiaX Jabopatopuu i, obosHavaoty; (f=1, 2, 3, 4, 5),
a cpeJHME 3HAYCHUS U JUAIA30Hbl U3MEHEHUN UMEIOT CIeAyIOUN BUI:

- 1

Yiay =~ 0i1 +yi2),

- 1

Yigy=3 Uit tYiz+ i3,

- 1

YViay= 7 UitV + izt Vi)

— 1

Vidy =5 Wi tVi2+ iz +Yia+ i),

2 Vi)
i

}:

-

s

Wi(l)ZIJ’il—J’iz

Wi(Z):I;i(l)_yi3

>

Wi(3):];i(2)_Yi4 l

]

Wi(4):];i(3)_Yi5

TIe p — KOJMYECTBO JabopaTopuii, yUacTBOBABIIMX B MEXKIa00pATOPHOM 3KCTIEPUMEHTE.

17
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Tabnuua nng ananusa gucriepcun (ANOVA) umeer cnenyloninii Bua (cM. tabauny C.3).

Taonuuma C.3— Ananuz ANOVA nis narudakTropHOro CTYMeHYATO BIOXKEHHOTO 3KCIEPHMEHTA

Hctounnk CyMMa KBazipaToB E;;gg;: CpenHuil KagpaT OxunaeMblil cpeaHnii KBaapart
0 52@(4))2—517(;)2 p—1 $80/(p — 1) 0,2,+%0(23)+%6(22)+%0(21)+50(20)
i
! %2 Wi P SSIp 03“‘%‘5(23)*%_30(22)*%0(21)
i
2 % X owi P 552/p o % o) +% ot
i
3 % > wie P 383/ or+ % o)
i
Ocratok % S owl, p SSe/p 62
i
Cymma 3 3 O)ij_; )2 5p—1
iJ

C.4 lllectndaKkTopHbliA CTyNEeHIATO BJIOKEHHbIH HKCIEPAMEHT
HlanHble, MoayyeHHbIE B pe3yibTaTe 9KCIEPUMEHTA B Tpeaenax jgaboparopuu i, obosHavawor y; (j =1, 2, 3, 4,
5, 6), a cpeaHMe 3HAUEHUS U IMATIA30HBI U3MEHEHUN UMEIOT CIICAYIONINI BUI!

- 1

Vi =5 Ui )i,

_

Yiey=3 01 Y2+ i3

- 1

YViy=7 Uity + iz t2ig),

- 1

Viy=5 Wit Vi + 03 +Xia+is),

= 1

Yiy =g Wit T2+ ¥iz tVig +Vis +Vie)

= X i)

1

=1l

Wi(l):])’il -vials
Wi(2):];i(1)_Yi3 l

Wi(3):I;i(2J_Yi4|>

Wi(4):];i(3)_Yi5

>

Wi(S):l;i(ll)_Yi()

]

r1e p — KOJIMYECTBO JabOpaTOpUii, yHaCTBOBABILINUX B MEXJIA00PATOPHOM 3KCIIEPUMEHTE.
Tabnuua nnsg ananusa gucriepcuu (ANOVA) umeer cnenyioninii Bua (cM. tabauny C.4).

18
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Tabonuna C.4— Ananusz ANOVA mng wectudakTOPHOTO CTYIEHYATO BAOKEHHOIO SKCIEPUMEHTA

Hcrounuk CyMMa KBanpaToB g:ggg;; Cpentnii kBagpat OxunaeMblil cpenHuil KBagpaT
0 62@:’(5))2—61)(;)2 p—1 $80/(p—1) (5,2,+%(5(24)+2(5(23)+3G(22)+%6(2])+66%0)
i
! %ZW?(S) P SS1/p 65+%0<24J+%G(23)+%G%2J+%6(21)
i
2 %2 Wrz(4) P S52/p o; +%0(24)+% 0(23J+%G(22)
I
3 % 2w 1'2(3) P S83/p o)+ % 0(24> "'% G (23J
i
! %Z W?Q) P SS4/p 63“'%0(24)
i
OcraTok % Z W 12(1) P SSe/p o 3
i
Cymma 2 z Wi _; )2 6p — 1
i

MPUIOXEHUE D
(cripaBoOYHOE)

Hpumepbl CTATHCTHYECKOro aHajinu3a JAaHHbIX IKCINEPHMEHTOB MO OLICHKEe
TNMPOMCEZKYTOYHBIX nokasareJjei NpPpECHU3HOHHOCTH

D.1 IIpamep 1. ITosyyenne cCTAaHAAPTHOTO OTKIOHEHNs1 SyTo) NMPOMEXKYTOYHbIX NMOKA3aTeJeil NPEUA3NOHHOCTH ©
H3MeHAIomnMAcA (pakropamn [Bpems + onepatop] B mpenenax onpezesieHHOi J1a0opaTOpUH HA OTIEJBHOM YPOBHe

D.l.1CeBenenusa obuero xapakrepa

a) Meton u3MepeHUit

OnpenesieHHe coaepKaHUs yrjepoaa B CTalM METOAOM BaKyyMHO-3MHUCCUOHHONM CrieKTpoMeTpuu. PesyibTaThl
U3MEPEHHU Il BbIpaXKeHbl B MPOLIEHTAX MO Macce.

b) McTouHMK

PerynsipHblii OTYET cTajernlaBUIbHOrO 3aBojaa 3a Hos0pb 1984 r.

¢) Ilnan skcnepUMeHTa

B onpeneneHHoit 1aGopaTopuu Mpoba, oTobpaHHAasl HAYral U3 MaTepUATOB, AHAJM3UPOBABNINXCS B OJIUH €Hb,
CHOBA Oblj1a MPOAHATM3UPOBAHA HA CNEAYIOIINIA JeHb IPYTUM aHATUTUKOM. 3a MecsL ObUTo mosyyeHo 29 map Takoro
pona AaHHbIX (cM. Tabauuy D.1).

19
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Tab6auua D.1 — WUcxonnbie aanusie. Conepkanue yriaepoaa, % mo macce

Howmep npo6sl IMepBbIii neHb Bropoii nexs Juamnazox
J Vit Y2BC3Cy3C2NRB W
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
11 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
22 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

D12Aunanus

JaHHBIE Yj1, Yp U W) = | il — ){/2| npeacrasieHbl B Tabauie D.1. AHaiu3 npoBoaAUICs MO METOIUKE, U3TOKEHHOMN
B 8.2.

Ha pucynke D.1 npeactaBneHa quarpaMma oTKJIOHEHUIH OT CpeIHUX 3HAYEHU I, MOJTyYeHHBIX B IEPBBIi U BTOPOU
JIHU (y,k—}j) B ¢yHKIIMM HoMepa mpobwl j. JlmarpaMma W mpuMeHeHue KpuTepusi KoxpeHa yKasbiBalOT, YTO
pacxoxaeHUsl (auana3oHbl U3MeHeHui) mig mpo6 ¢ HoMepaMu 20 u 24 sBaswoTcs BeiOpocamu. Takoe Gosbmioe
pacxoxleHue BeposiTHee Bcero oOYyCNOBIEHO OMMOKAMU MPU PErucTpaluu JAHHbIX. 3HAUEHUS, COOTBETCTBYIOIIME
3TUM MpoGaM, GbLIA U3bATHI M3 BHIMONHEHHOrO MO Gopmyite (12) pacyeTa CTaHIAPTHOTO OTKIOHEHHA SyTO)
TPOMEXYTOUHOMN MPELU3NOHHOCTH ¢ U3MeHsioniumMucs ¢paktopaMu (Bpemst + onepaTop), KOTOPOE OKa3aloCh PABHBIM

27

1 _ -3
T zlw} =2.87x1073.
Jj=

SiToy =

D.2 Iipnmep 2. Ilonyyenme CTAHZAPTHOTO OTKJIOHEHHMS HPOMEKYTOTHOH NPENA3ZHOHHOCTH ¢ H3MEHAIOHIMMCS
¢akTopom BpeMeHHN NOCPeACTBOM MEAIAG0PATOPHOrO IKCIEPHMEHTA

D21 CBeneHunsd obniero xapaxkrtepa

a) MeToa n3MepeHni

OrnpeneyieHUe COAEPXKAHWS BaHAIUS B CTAIN METOIOM aTOMHO-a0COPOIIMOHHON CITEKTPOMETPUH, OMMCAHHBIM B
HWHCTPYKIHHU K IKCIICPUMEHTY. P€3y.J'II)TaTI>I HUCCIICA0OBAHUA BbIPpAXKalOT B IIPOLCHTAX IO Macce.
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Homep npobkl

Pucynok D.1 — Conepxanue yriepona B cTaiu. OTKIIOHEHUST OT CPEAHErO 3HAYEHUS PE3YIbTATOB U3MEPEHHUI,
MOJIYYEHHBIX B MEPBbI W BTOPOH IHU, JUIS pa3iMyHbIX Mpod

b) UcTounnk

NCO/TK 17 Crans/ITK 1, Mertonbl onpenejieHUs] XMMUYECKOTO COCTaBa. DKCIMEPUMEHT MPOBOAWICA B Mae
1985 r.

¢) CxeMa 3KcnepuMeHTA.

TpexdbakTopHbIil CTYMEHYATO BAOXEHHbBIM 3KCMEPUMEHT OCYMIECTBIsIICS ¢ ydacTueM 20 naGopaTtopuii, Kaxnas
M3 KOTOpPBIX TIPEICTABJsiIa IBa pe3y/ibTaTa U3MEPEHHWH B YCJIOBHUSAX IMOBTOPIEMOCTH B MEPBLI JeHb U €lie OOuH
PE3YNbTAT — HAa CJCAYIOUIMIA IeHb HA KAXKIOM M3 1eCTH YPOBHE, MPeAyCMOTPEHHBIX B 3KcrepuMeHTe. Bee usmepeHus
B K&XAOH JaGopaTOpUH BBHITOMHSUIUCH ONHUM OIMEPATOPOM, € HUCIONb30BAHUEM OJHOTO U TOTO XK€ M3MECPHUTEIBHOrO
o0opynoBaHusl.

D22AHanus

JlaHHBIEC ANS BCEX ILIECTH YPOBHEH IpelacTaBieHbl B Tabnuue D.2.
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150
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Pucynok D.2 — Copepxanue BaHaausi B CTaln. Pe3ynbTaThl U3MEePEHU, MOJMYYEHHBIE B MEPBLIT
U BTOPOIi IHM Ha ypOBHE 1 B pa3iuyHbIX JabopaTopuax

AHajlM3 AMCTIePCU N NAeTCs TOAbKO IJIsi ONHOTO M3 YPOBHEH, a UMEHHO Ui YPOBHs 1.

JuarpaMma JaHHBIX (pe3yjibTaTbl W3MEPEeHMii, MPOBOAVMBIX B MEpBbIA M BTOPOH OHM B (YHKLUMM HOMEpa
nabopaTtopuu i) NpuBeaeHa Ha pucyHke D.2. JluarpaMMa cBUIETEIbCTBYET O TOM, YTO aboparopus 20 — Bbinmagaonias.
NmeeT MecTo 60bI110€ pacxoxkaeHUe MeXy pe3ylbTaTOM U3MePEeHUIl BO BTOPOU A€Hb U CPEAHUM 3HAUE€HHWEM B [1E€PBbIii
JEeHb T10 CPABHEHMIO C Pe3y/IbTaTaMH U3MEPEHUIl B Apyrux nabopatopusx. JlaHHasa jjabopaTopus Oblla UCKIIIOYEHA U3
pacyeToB Mokasaresieil MPeHU3MOHHOCTH.

B coorserctauu ¢ C.1 npunoxxeHnst C GbIIM PACCUMTAHBI 3HAYCHHUS Wi1), Wi2), Vi (2)» U PE3YIbTAThl PEACTABIEHbI
B Tabuuue D.3.
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Tadanuuma D.2— Wicxonusie nannpie. Comepxanue BaHamust, % mo macce

VYposeub 1 (0,01 %)

VYposeusb 2 (0,04 %)

Yposeusb 3 (0,1 %)

Yposeub 4 (0,2 %)

Yposeusb 5 (0,5 %)

Yposeusb 6 (0,75 %)

Howmep
:_:)‘?)3&‘1; enb nepsbiit Bil(f:;)ﬁ Henb nepsbiii Biloe:c:‘/i Heub nepsbiii Bf‘lOC:(;)]?I Heub nepsbiit Bf‘[(?:(:)ﬁ Henb nepsbiii Bf‘l(?:(:)ﬁ Heub nepsbiit Bf‘[(?:(:)ﬁ
Vi Yia Vi3 Vi Yia Vi3 Vi Yia Vi3 Vi Yia Vi3 Yin Yia Vi3 Vi Yia Vi3

1 0,009 1 {0,010 2{0,009 80,038 20,038 8| 0,038 5| 0,101 | 0,103 | 0,102 | 0,214 | 0,211 | 0,210 | 0,514 | 0,510 | 0,513 | 0,755 | 0,753 | 0,751
2 0,010 0 (0,010 0{0,009 00,041 00,041 0| 0,0390 | 0,111 | 0,111 | 0,108 | 0,220 | 0,220 | 0,215 | 0,520 | 0,540 | 0,540 | 0,800 | 0,755 | 0,750
3 0,009 5 (0,009 00,009 40,039 00,0380/ 0,0370 | 0,108 | 0,110 | 0,107 | 0,213 | 0,215 | 0,215 | 0,500 | 0,514 | 0,504 | 0,738 | 0,730 | 0,724
4 0,008 0 {0,008 30,007 70,037 4|0,036 1| 0,0382 | 0,109 | 0,106 | 0,104 | 0,214 | 0,222 | 0,201 | 0,519 | 0,518 | 0,518 | 0,744 | 0,742 | 0,732
5 0,0100(0,0100(0,0100]0,03500,0370| 0,0370 | 0,103 | 0,103 | 0,110 | 0,210 | 0,210 | 0,205 | 0,495 | 0,500 | 0,512 | 0,743 | 0,753 | 0,750
6 0,008 9 {0,009 40,009 40,036 80,036 8| 0,037 7 | 0,106 | 0,106 | 0,108 | 0,232 | 0,240 | 0,221 | 0,526 | 0,532 | 0,513 | 0,733 | 0,740 | 0,746
7 0,009 8 {0,009 9|0,0101{0,037 6|0,038 0] 0,038 4 | 0,107 | 0,105 | 0,108 | 0,215 | 0,215 | 0,216 | 0,521 | 0,519 | 0,526 | 0,754 | 0,756 | 0,756
8 0,009 6 {0,009 40,009 9(0,037 90,036 6| 0,0379 | 0,108 | 0,107 | 0,108 | 0,193 | 0,195 | 0,210 | 0,507 | 0,493 | 0,511 | 0,732 | 0,729 | 0,732
9 0,010 4 {0,009 4|0,010 0{0,036 5|0,037 0| 0,0367 | 0,104 | 0,106 | 0,105 | 0,211 | 0,205 | 0,213 | 0,509 | 0,515 | 0,515 | 0,734 | 0,738 | 0,747
10 0,010 7 {0,011 80,009 7{0,037 00,037 5| 0,038 0 | 0,105 | 0,110 | 0,105 | 0,210 | 0,220 | 0,225 | 0,520 | 0,520 | 0,525 | 0,760 | 0,760 | 0,765
11 0,010 0 {0,010 0{0,009 00,038 00,0380 0,037 5| 0,102 | 0,102 | 0,102 | 0,213 | 0,211 | 0,214 | 0,513 | 0,516 | 0,514 | 0,746 | 0,748 | 0,746
12 0,0109 (0,011 5{0,009 70,039 00,0390/ 0,0390 | 0,101 | 0,108 | 0,105 | 0,208 | 0,215 | 0,210 | 0,509 | 0,528 | 0,510 | 0,758 | 0,748 | 0,750
13 0,010 0 {0,009 50,009 5|0,037 5|0,037 5| 0,037 5 | 0,103 | 0,104 | 0,108 | 0,212 | 0,222 | 0,215 | 0,510 | 0,520 | 0,505 | 0,735 | 0,755 | 0,750
14 0,009 6 {0,009 6 0,010 00,037 4|0,037 4| 0,0389 | 0,104 | 0,106 | 0,110 | 0,218 | 0,218 | 0,212 | 0,520 | 0,528 | 0,522 | 0,740 | 0,735 | 0,742
15 0,009 9 {0,009 1{0,008 2|0,038 10,037 5| 0,0392 | 0,109 | 0,106 | 0,107 | 0,214 | 0,210 | 0,211 | 0,510 | 0,510 | 0,515 | 0,749 | 0,729 | 0,744
16 0,009 8 {0,010 00,009 5|0,037 3|0,037 7| 0,039 7 | 0,105 | 0,105 | 0,104 | 0,215 | 0,212 | 0,218 | 0,519 | 0,517 | 0,531 | 0,754 | 0,751 | 0,759
17 0,010 510,010 20,011 2{0,038 90,038 2} 0,037 3 | 0,107 | 0,108 | 0,104 | 0,214 | 0,210 | 0,209 | 0,517 | 0,515 | 0,514 | 0,735 | 0,728 | 0,741
18 0,010 3 (0,010 50,011 80,038 2(0,0380]| 0,037 4 | 0,103 | 0,104 | 0,103 | 0,224 | 0,218 | 0,217 | 0,515 | 0,514 | 0,517 | 0,788 | 0,798 | 0,787
19 0,009 8 {0,009 60,010 4 (0,038 3|0,037 5| 0,036 6 | 0,110 | 0,109 | 0,104 | 0,217 | 0,215 | 0,215 | 0,530 | 0,525 | 0,520 | 0,755 | 0,745 | 0,740
20 0,014 010,014 0(0,010 00,037 00,040 8| 0,036 9 | 0,104 | 0,106 | 0,107 | 0,214 | 0,214 | 0,203 | 0,518 | 0,518 | 0,481 | 0,730 | 0,737 | 0,658
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Ta6aunna D.3— 3nauenus w; ), W, U ¥

Howmep naGopaTopni i Wil Yi2) Yio
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 0,000 0 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
8 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
11 0,000 0 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 KBapaToB w; ), W; ) 1 5’;(2) W Cpe/lHEeE 3HAYEHUE Y PABHbI:

2 _ -6
Y w? =552%x10,
i
> wiy =1244x107,
i

Y ()P =1832,16x 107,

i

= 1 _
y=15 2 Vi = 0,009 798 25.
i

N3 stux 3HayeHuil nomyyeHsl cymMMmbl KBaapatoB SSO, SS1 u SSe u cegennsl B Tabnuny ANOVA (cMm. Tab-
nuny D.4).
HecwmenieHHBIE ONEHKU TUCTIEPCUN MEXIY J1aG0paTOpUSIMU § (20), MEXIy AHSMU B Tpeaenax 1abopaTopuu § (21 ) U

OLIEHKA JUCIIEPCUU TTOBTOPSIEMOCTHU s% COCTABJSAIOT!
2 = —6

S(O) - 0,278 X 10 5

g, =0.218x 1075,

s2 =0,145x107°.

CraHaapTHble OTKJIOHEHMSI BOCIIPOU3BOAUMOCTH Sg, MPOMEXYTOUHOH MPEHU3MOHHOCTH € HU3MEHSIOILIMMCS
(akTOpOM BPEMEHM Sy(T) ¥ TTOBTOPSAEMOCTHU §, UMEIOT CIEAYIOIINE 3HAUECHHS:

sp=V+s? +s(20)=0,801 x 1073,

r (1)

symy=VsZ+sd =0,603x107,

5=Vs2=0381x107.
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3HayeHMs 3TUX CTAHAAPTHBIX OTKJIOHEHHUIA UIs1 BCEX MICCTH YPOBHEW colepKaHWs BaHAOMs CBeJeHbl B TabaULy
D.5 u npencrasnens Ha pucyHke D.3.

Tadonauna D.4 — Ananuz ANOVA. ConepxaHue BaHAIMS

Hcrounnk CyMMa KBaapaToB CrereHs ¢BO6OIb! Cpenunit Kanpar Omnﬂai};;;i;pemma
0 (1a6opatopus) 24.16 x 105 18 1,342 x 10—6 G 3 +% 6(21) +3 0(20)
I (nems) 8.0  [0—5 19 0,436 x 10—6 o2+icl,
Ocrartok 2,76 x 100 19 0,145 x 10—6 c ,2
Cymma 3521 % 10~ 56

Ta6nuua D.5— 3naueHus s,, syT) ¥ Sg A1 MIECTH YPOBHEH cofiepkaHWsl BaHAAUA B CTAH, B MPOLEHTAX 0

Macce
Howmep
Yposenb BbITIafatoe i Cpenree 3HaueHUE S, St S,
nabopatopun
1 20 0,009 8 0,381 x 103 0,603 x 10—3 0,801 x 10—3
2 2 0,037 8 0,820 x 10—3 0,902 x 10—3 0,954 x 103
3 — 0,105 9 1,739 x 10—3 2,305 % 103 2,650 x 103
4 6u8 0,213 8 3,524 x 1073 4,710 x 103 4,826 x 103
5 20 0,516 4 6,237 x 10~3 6,436 x 103 9,412 % 103
6 20 0,748 4 9,545 x 10~3 9,545 % 103 15,962 x 103
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YpOBeHb KOHLUEeHTpauuu, %

Pucynok D.3 — Conepxanue BaHaausl B cTaiu. CTaHIAPTHBIE OTKJIOHEHUS [MOBTOPSIEMOCTH S,
TIPOMEXYTOUHOM MPENNIMOHHOCTH € M3MEHAOMIMMCA (HAKTOPOM BPEMEHH Sy(T) M BOCIIPOU3BOAUMOCTH Sg
Kak (pYHKIIUKU YPOBHS KOHLEHTPALMHU
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[TPUJIOKEHUE E
(cipaBoYyHOE€)
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[1] ISO 3534-1:1993 Statistics-Vocabulary and symbols — Part1: Statistical methods. Terms and definitions
[2] ISO Guide 33: 1989. Use of certified reference materials

[3] ISO Guide 35: 1989. Certification of reference materials — General and statistical principles

[4] ISO 3534-3:1985 Statistics-Vocabulary and symbols — Part3: Design of experiments
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YK 389.14:006.354 OKC 17.020 T80 OKCTY 0008

KnioueBnble cropa: U3MCPCHUC, HMCIIbITAHUSA, MCTOZ H3MCpCHHﬁ, CTaHAapTU3aluua METOJa YISMCpCHYIﬂ,
pe3yJIbTaThbl U3MCPCHUH, PE3VIIbTATDI UCTIBITAHWI, TOYHOCTh, MPABUIBHOCTb, MPEUU3ZUOHHOCTD, CUCTEMA-
TUYCCKas IMOrpelIHOCTDb, IMOBTOPACMOCTDL, BOCITPOM3BOANMOCTD, cliyyaiiHasl IOrpeluHOCTb, 3KCIICPUMCHT
110 OLICHKE TOYHOCTH, AJIbTCPHATUBHBIN MCTO, HSMCpCHYIﬂ, CTATUCTUYCCKUIM aHaIn3
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