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NPEAUCJIOBUE K TOCYJAPCTBEHHBIM CTAHAAPTAM
POCCUHUCKOU ®EJEPALIMU I'OCT P UCO 5725-1-2002 - TOCT P
HCO 5725-6-2002 ITOJ{ OBILIUM 3AI'OJIOBKOM "TOYHOCTD
(PABUJILHOCTb U NPEHU3UOHHOCTH) METOJOB U
PE3YJbTATOB UBSMEPEHUI"

Llensto paspabotku ['ocynapcTBenHbix craHgaptoB Poccuiickoit ®@enepauun FTOCT P UCQ 5725-1-2002,
COCT P UCQ 5725-2-2002, LOCT P UCO 5725-3-2002, FOCT P YCQ 5725-4-2002, LTOCT P UCO 5725-5-
2002, I'OCT P UCOQ 5725-6-2002, nanee - [[OCT P UCO 5725, sBasetcst npsaMmoe npumeHeHue B Poccuiickoi
®denepaluy WECTH YacTel OCHOBOMOJAraroiero MexaynapoHoro ctanaapta MCO 5725 noa o01mmM 3arojloBKOM
"TouHOCTh (MPAaBWJIBHOCTE M MNPELUU3MOHHOCTb) METOJOB M PE3yJbTaTOB M3MEPEHHU" B MpPaKTUUYECKOH
JIeSITeNIbHOCTH MO METpoJiornu (pa3paboTke, aTTecTallMd U MPUMEHEHHIO METOAMK BBIMOJHEHUS W3MEpEHHid),
CTaHJapTU3allMd METOA0B KOHTPOJIsl (MCMIbITAHUI, U3MEPEHU, aHaan3a), UCMIBITAHUSAM MPOJYKIIMU, B TOM UYHUCIe
JUIS 1€l MOATBEP)KICHUSI COOTBETCTBHS, OIIEHKE KOMIIETEHTHOCTH WCIBITATEIBHBIX J1a00OpaTopuii COrjacHo
TpC6OBaHI/IﬂM LFOCT P UCO/MIK 17025-2000

I'OCT P UCO 5725 npeactaBisitoT co0Oi MONHbIA ayTEHTUYHBIA TEKCT ILECTH 4YacTeld MEXIYHAapOJHOrO
cranaapta MCO 5725, B ToMm yucre:




Kaxnas yacTh COAEpXKUT ayTeHTHUUHBIN MEpeBO MPEAUCIOBUS U BBEACHUS K MEXIYHApPOAHOMY CTaHIapTy
HCO 5725, a Takxke npeancioBue K rocyiapcTBeHHbIM cTanaaptam Poccuiickoit ®enepannu LOCT P UCO 5725

1-2002 - FOCT P UCO 5725-6-2002 v u3aeTcsd CaMOCTOSITENRHO.

IMonw3oBanue vactamu 2-6 TOCT P UCO 5725 B OTAENBLHOCTH BO3MOXKHO TOJIBKO COBMECTHO € 4acTbio 1
(LOCT P UCQ 5725-1), B KOTOpOH YCTaHOBIIEHBI OCHOBHBIE MOJIOKEHUS W OMpEJEeHUs], Kacarolhecs: Bcex
yacteil [OCT P UCO 5725.

B coorBerctBUM ¢ oOcHOBHBIMH TnosoxkeHussMu MCO 5725-1 (nyHkr 1.2) HacTosilmii cTaHAapT
pacnpocTpaHseTcsi Ha METOJbl U3MEPEHUH HENpepPbIBHBIX (B CMBICIE NMPUHUMAEMBIX 3HAYEHUW B H3MEPSIEMOM
JMana3oHe) BEeIMYUH, JAIOIIME B KauecTBE pe3ylbraTa M3MEPeHMH eAMHCTBeHHOe 3HavyeHue. [lpu 3TOoM 31O
€IMHCTBEHHOE 3HAYEHUE MOXKET OBITh MU PE3yJIbTaTOM pacyeTa, OCHOBAHHOIO Ha psiie U3MEPEHUI OHOI U TOM ke
BEJIMYHHBI.

Cranpgaptel UCO 5725 MoryT mpuMeHSThCS JjIsl OLIEHKA TOYHOCTH BBIMOJHEHUS W3MEPEHUN pa3TUuHbBIX
(hu3MYEeCcKUX BEJIMUWH, XapaKTepU3YIOIUX H3MepsieMble CBOWCTBA TOTO WJIM MHOTO OOBEKTa, B COOTBETCTBUM CO
cTaHJapTU30BaHHoOM npoueaypoii. [Ipu aTom B nynkre 1.2 crangapra UCO 5725-1 ocob6o oTMeUYeHO, YTO CTaHAAPT
MOET TPUMEHSThCS AJ11 OUEHKM TOYHOCTH BBIMOJIHEHUS W3MEPEHUN cocTaBa U CBOWCTB OYEHb IIMPOKOMA
HOMEHKJIAaTypbl MaTepUaJioB, BKIIOYAs >KUIKOCTH, MOPOIIKOOOpa3Hble W TBEpIble MaTepHaibl - TPOMYKTHI
MaTepualbHOTO TMPOW3BOJCTBA WJIM CYIIECTBYIOIIME B TPHUPOZAE, MPH YCIOBHUU, YTO YYUTHIBAIOT JHOOYIO
HEOJIHOPOJJHOCTh MaTepuara.

[lpumeHsiemblii B Me)KI[yHapOI[HBIX CTaHJapTax TePMHH 'CTaHJIAPTHBI METOA M3MEepeHuii" ajeKkBaTeH

Al

OTCYCCTBECHHOMY TCPMUHY CTaHI[apTI/BOBaHHBII/I METOJ U3MCPECHUH .

B MCO 5725: 1994-1998 u MCO/MDK 17025-99 nonsrue "meron usmepenuit” ("measurement method")
BKJIIOYAET COBOKYMHOCTb ONEpaluii W MpaBUJI, BBHIMOJHEHHE KOTOPBIX oOecreyrBaeT MOJTydeHUue pe3ysibTaToB C
W3BECTHOW TOYHOCTHIO. Takum oOpazom, monstue "meron u3mepenuit" mo MCO 5725 m UCO/MDBK 17025
aJIeKBaTHO MOHSTHIO "METOJMKA BBIMOJIHEHUS I/IBMepeHI/II/I (MBI/I)” no 'OCT P 83563-96 'T'ocynapcreHHad

: 1 ef : A1 , . (myHKT 3.1) ¥ COOTBETCTBEHHO
3HAYUTEJbHO IUMPE MO CMbICIY, 4YeM OfMpeiejeHrue TepMuHa "MEeTO. M3MepeH1/1171” B PexomeHnpauuu mno
MEXTocyaapcTBeHHOW cranjaptuzauu PMIT 29-99 'TocynapcTtBenHass cucrtemMa oOecrnedyeHus] eIuHCTBa

u3MepeHuii. Metposorusa. OCHOBHbBIE TEPMUHBI U onpesienienus’” (MyHKT 7.2).

CAll

Bbonee Toro, B opurunane UCO 5725 oueHb yacTo ynoTpebsieTcsl B KauecTBE MOHSTHUS "METO/ U3MEpeHui" u
aHruiickuil TepmuH "test method", mepeBos1 KOTOPOTo Ha PYCCKUH SI3bIK - "METOJ UCMIBITAHUIH" (CM. mpuMeyaHue |
K myHkTy 3.2 MCO 5725-1) u koTOpblit O cMbIcy coBnagaer ¢ TepmuHoM 6.2 MCO 5725-1 "standard measurement
method" (cTaHapTU30BaHHBII MeTO] M3MepeHuii). COOTBETCTBEHHO B KayecTBE TepMHHaA "pe3yabTaT u3MepeHui"
B OpUTHHAJIE CTaHapTa Yalle UCTOJb3yeTcsl aHrmuiickuii TepmuH "test result” (cm. mynkr 3.2 UCO 5725-1), npudem
B KOHTEKCTE Kak ¢ TepmMuHOM 'test method" (cM. myHkT 3.2), Tak U ¢ TepMHUHOM "measurement method" (cm. B
opuruHane, Hanpumep, myHkTsl 1.2 unaun 7.2.1 UCO 5725-1).



[Ipu sTOM crnemyer umeTb B BUAY, uTOo oOnacth npumeHeHus MCO 5725 - TOUHOCTb CTaHIApTU30BAHHBIX
METO/I0B M3MEpPeHHUi, B TOM UHMCIE MNpeJHA3HAUYEHHbIX Ui LeJledl MCHbITaHWH MNPOAYKUMHU, MO3BOJSIOIIMX
KOJIMYECTBEHHO OLIEHUTh XapaKTEpUCTUKU CBOMCTB (MOKa3aTesiell kauecTBa U 6e30MacHOCTH) 00bEKTa UCTIBITAaH U
(mpoxykuuu). IMEHHO MO3TOMY BO BCEX 4aCTAX CTaHAAPTA pPe3yJbTaTbl MU3MEPEHMI XapakTEpUCTUK 00pasLoB,
B3ATHIX B KauecTBe BBIOOPKM M3 MapTUM M3IeNUi (MM 1poO, oTOOpaHHBIX M3 MApTUU Marepuaia), SBISIOTCS
OCHOBOW JJIsl MOJy4YeHWs] pe3yJbTaTOB HCHbITAaHWK Bcel mapTtuu (oObekta wucnbiTanuit). Korma oOGbekrom
WCTIBITAHU SBJISIETCS KOHKPETHBINM oOpasery (test speciment, sample), pe3ynbTaTbl H3MEPEHUI U UCTIBITAHWI MOTYT
coBnajare. Takoi MOAXOA MMEET MECTO B MpHMEpax MO ONpeleS]eHMI0 MoKa3aTeseil TOUHOCTH CTaHAApTHOrO
(cTaHIapTU30BaHHOIO) METOJA U3MEpPEHHUd, coaepxkawmmxcs B UCO 5725.

Creyer OTMETUTD, UTO B OT€UECTBEHHON METPOJIOTMH TOYHOCTH (accuracy) v MOTrPeIHoCTh (E1Tor) pe3ybTaToB
M3MEPEeHM, KaK MPaBHUIIO, OMPEEIISIOTCS CPAaBHEHUEM pe3yJbTaTa U3MEPEHH ¢ MICTUHHBIM MITH 1€ CTBUTEIbHBIM
(YCITOBHO MCTUHHBIM) 3Ha4€HUEM U3MepsieMoil (pM3MYecKoi BeTUYMHBI (ABISIOIMMHCS (PAKTUYECKH ATATOHHBIMH
3HaYEHUSIMU U3MEPSEMbIX BETHMUMH, BbIPAKEHHBIMU B Y3aKOHEHHBIX €AMHULAX).

B ycnoBusIX OTCYTCTBUS HEOOXOAMMBIX TAJOHOB, 0OeCHeurnBalOIIMX BOCIIPOU3BEACHUE, XpaHEHUE U Mepeaady
COOTBETCTBYIOILMX 3HAYEHU I €IMHUL] BEIMUMH, HEOOXOIMMBIX ISl OLIEHKH MOTPEIHOCTH (TOYHOCTH) Pe3y/ibTaToB
MU3MEpPEHUN, U B OTEUECTBEHHOW, MU B MEXKAYHAPOAHOM MPAKTUKE 3a JACHCTBUTEIBHOE 3HAYEHUE 3a4acTyrO
MPUHUMAIOT o0lee cpejiHee 3HaUeHHUe (MaTeMaTHuecKoe OXHUJaHWE) YCTAaHOBJIEHHOW (3alaHHOl) COBOKYMHOCTHU
pe3ynbraToB u3mepeHuii. B UCO 5725 sta cutyainust oTpaxkeHa B TepMUHE "MPUHITOE OMOpPHOE 3HaueHue" (cMm.
nyHKTbl 3.5 1 3.6 LOCT P UCOQ 5725-1) u pekomenayercs crangaprom LOCT P UCQ 3725-1 nist HCMOB30BaHUS
B THX CJIy4yasiX U B OT€YECTBEHHOM MpPaKTHKE.

TepmuHbl "mpaBUabHOCTE" (trueness) U "MPELIM3MOHHOCTH' (precision) B OTEUECTBEHHBIX HOPMATMBHBIX
JIOKyMEHTax MO METPOJIOTUM JI0 HACTOSILETO BPEMEHU HE MCMOJBb30BAIUCH. [Ipy 3TOM '"mpaBUIBHOCTL" - CTENEHb
OJIM30CTH pe3yabTaTa M3MEPEHUH K WCTMHHOMY MWJM YCIOBHO HMCTHUHHOMY (JEHCTBUTENBHOMY) 3HAUYEHHUIO
U3MEPSAEMOI BEJIMUMHBI UJIM B CIydae OTCYTCTBUS TAJOHA U3MEPSAEMOI BEIMUMHBI - CTENEHb OJM30CTH CPEJHETO
3Ha4YeHM s, MOJYYEHHOTO Ha OCHOBAHUM OOJIbILOI cepru pe3yJbTaTOB U3MEPEHUH (MM pe3y/lbTaToB MCHbITaHUA),
K IPUHATOMY ONOpHOMY 3HauyeHHto. [lokazaresnem mpaBUIbHOCTH OOBIYHO SIBJSIETCS 3HAUEHUE CUCTEMaTUYeCKOn
norpewHocTH (cM. myHKT 3.7 LQCT P UCO 5725-1).

B cBoro ouepenp "MpeLiM3MOHHOCTB' - CTENEHb OMU30CTH APYr K APYry HE3aBUCHUMBIX PE3ylbTaTOB U3MEPEHUN,
NOJyYEHHBIX B KOHKPETHBIX YCTAHOBJIEHHBIX YCIOBMSX. DTa XapaKTEpPUCTHKA 3aBUCUT TOJBKO OT CIydailHbIX
(aKTOpPOB M HE CBS3aHA C MCTUHHBIM MJIM YCIIOBHO MCTUHHBIM 3HAUYCHHEM M3MEpSeMOil BEIMUMHBI (CM. MYHKT 3.12
[OCT P UCO 5725-1). Mepa npelu3MOHHOCTH OObIYHO BBIYUCIISETCS KaK CTaHAApTHOE (CpelHEeKBaApaTUYECKOe)
OTKJIOHEHUE Pe3yJIbTATOB M3MEPEHUM, BBHIMOJHEHHBIX B OMNpEAeNeHHbIX YcaoBUsX. KoauuecTBeHHbIE 3HAYEHUS
Mep TMPELU3MOHHOCTH CYIIECTBEHHO 3aBUCAT OT 3aJaHHBIX YCJIOBUH. DKCTpeMmajbHbIe I[OKa3aTeslu
NpPELUU3MOHHOCTH - TOBTOPSAEMOCTh, CXOIMMOCTh (repeatability) w BocmpoumsBoaumocth (reproducibility)
pErJIaMeHTHPYIOT U B OTE€UECTBEHHBIX HOPMAaTUBHBIX JJOKYMEHTAX, B TOM YMCIIe B OOJBIIMHCTBE FOCYAapCTBEHHBIX
CTaHJApTOB Ha METOJbl KOHTPOJs (MCTBITAHWM, U3MEpEeHUH, aHanu3a) (cM. myHKTsl 3.12 - 3.20 LOCT P UCQ
3725-1).

B cootBetcTBrun ¢ MCO 5725 uenw rocynapcteeHHbix ctanaaptoB [OCT P UCO 5725 cocTouT B TOM, YTOOBI:

a) U3JI0XKUTh OCHOBHBIE MOJIOKEHUS, KOTOPBIE CIIEAYET UMETh B BUIlY NPU OLIEHKE TOYHOCTH (IPABUIIBHOCTH U
MPELU3UOHHOCTH) METOJIOB M pPE3yJbTaTOB W3MEpPEHUN MpH MX MPUMEHEHHM, a TakKe MpH NJIaHUPOBaHUU
SKCMEPUMEHTOB MO OLEHKE pa3IMYHbIX Mokazateneld TouHocty (FLOCT P UCQ 5725-1);

0) periaMeHTHpPOBaTh OCHOBHOW CHOCOO 3KCHEPUMEHTAILHOW OIIEHKH TOBTOPSIEMOCTH (CXOAMMOCTH) U
BOCIIPOU3BOJAMMOCTH METOJIOB U pe3yabTatoB uamepenuit (LOCT P UCQO 5725-2);

B) pErIaMEHTUPOBATh MPOLEAYPY MOJy4EHHs] MPOMEXKYTOUHBIX MOKa3aTeleil MPEeLU3MOHHOCTH METOAOB U



pE3yJIbTaTOB U3MEPEHU M, U3JI0KUB YCIIOBUSI UX IPUMEHEHUS U MeToAbl olleHkn (FOCT P JACO 5725-3);

I) perIaMEHTUPOBATh OCHOBHBIE CMIOCOOBI OMpEesIeHUs MPaBUIbHOCTH METOJOB U Pe3yJbTaTOB MU3MEPEHU I
(FﬂPT P UCQ §7’)§-A);

) perilaMeHTUPOBATh Uil IPUMEHEHUS B OTPEIeICHHBIX 00CTOATENBCTBAX HECKOJIBKO allbTEPHATUB OCHOBHBIM
cnocobam (FQCT P UCO 5725-2 y LOCT P UCO 5725-4) onpeaesieHus] MPELU3MOHHOCTH U MPaBUIBHOCTH
METOJIOB U PE3yJbTaTOB U3MEPEHU, MpuBeaeHHbIX B LOCT P UCO 5725-5;

€) U3II0XKUTh HEKOTOPBIE MPaKTUUYECKe MPUMEHEHHUS MoKazaTeseld MpaBuIbHOCTH U nipelu3nonHoctu (LQCT P
UCO 53725-6).

IIpencraBnenHble B Bujie Tabauiibl peKOMEHAMKU O npuMeHeHuto ocHOBHBIX [lonoxenuit [OCT P UCO
5725 B AeATENbHOCTH 1O METPOJIOTUH, CTaHJapTH3AIMHU, UCTIBITAHUSAM, OIEHKE KOMITIETEHTHOCTH MCTIBITATEIbHBIX
nabopaTopuii co CChUIKAMM Ha HOPMBI TOCYIApCTBEHHBIX cTaHIapToB Poccuiickoit Denepanuu, coiepikamimx
TpeOOBaHUS K BBHIMOJHEHUIO COOTBETCTBYIOIIMX pabOT, MpUBEAEHbLI B MPUIOXKEHUU K mpeaucioButo B LOCT P
UCO 5725-1.

ANTOpUTMBI MPOBEIEHUS SKCIEPUMEHTOB 10 OLIEHKE MOBTOPSIEMOCTH, BOCIPOU3BOAMMOCTH, MPOMEKYTOUHBIX
nokKazatesiell MPEeLM3MOHHOCTH, TMOKa3areneld MPaBUIBHOCTH (XapaKTEPUCTUK CUCTEMATUUYECKOW MOTPEIIHOCTH)
METOJOB M pe3ylbTaTOB W3MEPEHUN PEKOMEHIYETCs BHEAPSATh 4epe3 MporpaMMbl  3KCIEPUMEHTAIBHBIX
METPOJIOTUYECKUX UCCIIEJOBAaHUI MOKa3aTe/el TOUHOCTH (XapaKTEpUCTHK MOTPEIIHOCTH) PE3YJIBTATOB U3MEPEHUH,
BBIMOJIHAEMBIX MO pa3pabateiBaemoit MBW, u (unm) dyepe3 mporpaMMmbl KOHTPOJsl TOKasaTeneil TOYHOCTH
npuMmeHsiembrx MBH.

Hcnonb3oBaHue MPUBEICHHBIX B MPUIOKEHUSIX A K KaXJI0MY CTaHJapTy YCJIOBHBIX 0003HAUEHUI B KayecTBe
00s13aTeNIbHBIX PEKOMEHJIyeTCsl TOJbKO JAJIsl TeX MoKa3aresneid TOUHOCTH, KOTOpble A0 HACTOSILEr0 BpPEeMEHU B
OTEYECTBEHHON METPOJIOTMYECKON MPAKTUKE HE MCIOJIB30BAINCH (HapuMep, Uil Mokasarenei no myHkram 3.9-
3.12 LOCT P UCQ 5725-1). Jlns ocTanpHBIX Mokazateneld U kputepueB ucnonsdyembie B [OCT P UCO 5725
YCIOBHBIE OOO3HAUEHUs, KaK MPaBUJIO, MOIYT MPUMEHSTBCS Hapsgy C YCIOBHBIMM OOO3HAYEHMSIMHM 3THX
nokazaTtefneil M KpUTEpUEB, MPUHATBIMU B JEHCTBYIOIIMX OTEYECTBEHHBIX HOKyMEHTaxX (Hampumep, Mpeaesn
TMOBTOPAEMOCTH (CXOAMMOCTH) C YCIOBHBIM 00O3HaueHHeM ' 1o myHkTy 3.16 LOCT P UCO 5725-1 napsay ¢

el .
YCIOBHBIM 0003HAUEHWEM ~ , TPUHATBHIM JJI 3TOTO MOKasaTeNs B psjie pEKOMEHIAlMii M0 METPOJIOTHH, a TAKXKE B
rOCY/IapCTBEHHBIX CTaHIapTax HA METO/Ibl UCTIBITAHUIN TPOAYKIINH).

HPEAUCIOBUE K MEX KAYHAPOAHOMY CTAHAAPTY UCO
5725

MesxayHapoaHas opranu3sanus no crangaptusanuu (MCO) seasercs BeemupHoit denepanueii HalmmoHaIbHBIX
opraHu3aluii mo crangaptuzainuu (komuteroB-uneHoB MCO). PazpaboTka MexXIyHAPOAHBIX CTaHIAPTOB OOBIYHO
ocymecTBsieTcs: TexHuueckumu komutetamu MCO. Kaxnpiii unen MCO, 3auHTepecOBaHHBIA B AESITENbHOCTH
COOTBETCTBYIOIIETO TEXHMYECKOTO KOMHTETa, HWMEET TpaBO OBbITh TMPEACTaBICHHBIM B 3TOM KOMHTETE.
[IpaBuTENnbCTBEHHBIE U HEMPABUTEILCTBEHHBIE MEXAYHAPOIHbIE Opranu3auuu, corpyanuyiaroimme ¢ UCO, takxke
NpUHUMAIOT ydactue B dToii pabore. MCO TecHO coTpygHu4aeT ¢ MEXKIyHapOIHOW SJIEKTPOTEXHUUECKOM



komuccueit (MIK) nmo BceM BompocaM cTaHAapTU3ALUK B 0071aCTH SJIEKTPOTEXHUKH.

[TpoekThbl MeKAYHApOAHBIX CTAHAAPTOB, MPUHATHIE TEXHUYECKUMH KOMUTETAMU, HAMPaBJISIOTCS TEXHUYECKUM
komuteram-uieHaMm MCO Ha ronocoBanue nepen ux yreepxkaeHuem Coserom MCO B kauecTBe MEXTyHApOAHBIX
ctangapToB. CTaHAAPThl YTBEP)KAAIOTCS B KAUECTBE MEXIYHAPOAHBIX B COOTBETCTBUHM € ycTaHOBJIEHHBIMU B UICO
TpeOOBaHUIMHU: B Cllydae X oJo0peHus o MeHpliei mepe 75% komutetoB-uneHoB UCO, npuHUMaBIIMX y4acTHe
B TOJIOCOBAHUHU.

Mexaynapoaubiii ctangapt MCO 5725-5 Obin noaroroBsieH Texnuuyeckum komutetoM MCO/TK 69
'"Tlpumenenue craructudeckux Meto1oB", [logkomuteTom I1K 6 "MeTonbl U pe3ynbTaThl U3MEPEHUA".

HNCO 5725 coctonT W3 clemyromMx 4YacTei moj oOmuMm 3aroioBkoM 'TOYHOCTH (MpaBUIBHOCTH |
MPEM3MOHHOCTh) METOJIOB U PE3yJbTaTOB U3MEPEeHU "

Yactb 1. OCHOBHBIE OJIOKEHUS U OMpPEIETEHUS

Yacte 2. OCHOBHOH METOJ OMNpeAeeHUs TMOBTOPSEMOCTH M BOCHPOM3BOAMMOCTH CTaHAAPTHOIO METOAA
M3MEpEHU

UacTs 3. [IpoMexxyToUuHbIe MOKa3zaTesid NPEeU3NOHHOCTA CTAHJApPTHOTO METO/1a U3MEpEeH U

Yactb 4. OCHOBHBIE METO/IbI ONPE/IENIEHUs TPABUJIBHOCTU CTaHIAPTHOTO METO/1a U3MEepEeHU i

YacTtb 5. AlbTepHaTUBHBIE METO/IbI ONPEe/IEHUs MPEUU3MOHHOCTH CTaHIaPTHOTO METO/1a U3MEpPEHU i

UYacts 6. Mcnonbs3oBaHue 3Ha4eHU TOUHOCTH Ha TIPAKTHUKE

HNCO 5725 (uactu 1-6) B cOBOKYNMHOCTH aHHYAUpYyeT u 3amensier UCO 5725:1986, o6nacTb pacnpocTpaHeHus
KOTOporo Oblla paclMpeHa BKIIOYEHUWEM TMPaBUIBHOCTH (B JOMOJHEHME K MNPEeLMU3MOHHOCTH) M YCIOBHUI

HpOMe)I(YTOLIHOﬁ MNpeUrU3UMOHHOCTH (B JOMOJIHEHHUE K YCJIOBHAM MOBTOPACMOCTH U BOCHpOI/IBBOI[I/IMOCTI/I).

[Mpunoxenune A sBnsercs oOs3aTenbHBIM Uid Hactosmeir wactu MCO 5725, mpunoxenus B, C u D -
CIIpaBOYHBIE.

BBEAEHUME K MEKAYHAPOJAHOMY CTAHAAPTY UCO 5725

0.1 B UCO 5725 ansg onuvcanusi TOUHHOCTH METOJIa M3MEPEHU MCIOJB3YIOT JBa TEPMUHA: "MPaBUIBLHOCTD' U
"Mpeur3uoHHOCTh". TepMHUH "MpaBUIBHOCTB" XapaKTepU3yeT CTeNeHb OJM30CTH CPEeJHEro 3HaueHus OOJIbILOTo
YyyCa pe3y/IbTaTOB UCMBITAHUI K MCTHHHOMY WJIM IPUHATOMY OMIOPHOMY 3HAUYEHHIO, TEPMUH '"TIPELIU3UOHHOCTD' -
CTerneHb OJIM30CTU Pe3y/IbTaTOB UCTIBITAHUI APYT K APYTY.

0.2 O6mme monoxkeHust 00 ITUX MOHATUAX npenacTtaBieHbl B MCO 5725-1 u mosToMy 371eCh HE TTOBTOPSIIOTCSI.
Ota yacte UCO 5725 nomxHa npumeHsTbes coBMecTHO ¢ MCO 5725-1, nockosibKy B HEW aHbI ONpeAeeHus U
o0uie MosoKeHusl.



0.3 UCO 5725-2 mnocesilieH METOJaM KOJMYECTBEHHON OLIEHKM MPELU3UOHHOCTH, 3 UMEHHO CTaHJApTHBIX
OTKJIOHEHUI MOBTOPSEMOCTH W BOCHPOM3BOAMMOCTU IMOCPEACTBOM MEXKIA00paTOPHBIX dKCHEpUMEHTOB. B Hem
paccMaTpuBaeTCss OCHOBHOM METOJ Takod OLEHKH, MCIOJIB3YOLMI SKCIEPUMEHT ¢ OJHOPOJHBIMU YPOBHSIMH.
HNCO 5725-5 onucbiBaeT METO/IbI OLEHKHU, allbTEPHATUBHBIE ’TOMY OCHOBHOMY.

a) [Ipy mosb30BaHMM OCHOBHBIM METOJIOM UMEETCSl PUCK, YTO OMepaTop AOMYCTUT, YTO pe3yJbTaT U3MEPEHUS
OJIHOI MpoObI MOBJMSET Ha pe3yibTaT MOCIEAYIOILEro U3MepeHusl ApYroil mpoObl TOro e MaTepuana, BbI3bIBas
CUCTEMAaTHYECKYIO MOTPEHOCTh B OLIEHKE CTaHJAPTHBIX OTKIOHEHUH MOBTOPSIEMOCTH M BOCHPOM3BOAMMOCTH.
Korpa 3ToT pck cUMTatOT 3HaYUTENbHbIM, MOJIEJb C pa3ieieHHbIMU YPOBHSIMU, ontucanHas B UICO 5725-5, moxet
OBITH MPEANOYTUTENBHEE, KAK CHUYKAIOIAs 3TOT PUCK.

b) OcHoBHO# MeToJ TpeOyeT MOArOTOBKU psila MIASHTHYHBIX MpoO0 MaTepuasia jisi UCIOJIb30BAHUS B
skcriepuMeHTe. C reTeporeHHbIMU MaTepuanaMu 3TO MOXKET ObITh HEBO3MOXKHO, TaK Kak MPUMEHEHUE OCHOBHOIO
MeToJa MOTOM JaeT OLIEHKH CTAHAApPTHOTO OTKJIOHEHHS BOCIPOM3BOJMMOCTH, KOTOPbIE MCKAKAIOTCS pasinyueM
Mexxay mpobamu. Cxema Jis TeTeporeHHOro marepuana, npuseneHHas B MCO 5725-5, maer mHdopmaruio o
HEOJAHOPOJHOCTH TMPOO, KOTOpas HEe BBISBISETCS OCHOBHBIM METO/AOM; OHa MOXET OBbITb MCMOJb30BaHA ISt
pacyeToB OLIEHKH BOCIPOM3BOJIMMOCTHU, U3 KOTOPOH UCKIIOUEHA Pa3HULIAa MEXTY MpobamH.

¢) OcHoBHOIi MeToa TpeOyeT MPOBEPOK Ha HAJIMYMe BHIOPOCOB, YTOOBI UICHTU(PUIIMPOBATH TaHHBIE, KOTOPbHIE
JIOJDKHBI  OBITh MCKIIOYEHBI W3 pacyeTa CTaHAAPTHBIX OTKIOHEHWH TOBTOPSEMOCTH W BOCIPOU3BOJUMOCTH.
HckmtoueHre BBIOPOCOB MOMKET WHOTJAA 3HAUYMTENBHO TOBJIMITH Ha OIEHKY CTaHAAPTHBIX OTKIOHEHWMH
MOBTOPSIEMOCTH W BOCMPOM3BOAMMOCTH;, HO Ha MPaKTUKE B ClydasX, KOTAa MPUMEHSIIOT KOHTPOJb BBIOPOCOB, Y
aHaJMTUKa €CTh OCHOBAHWE MPUHSATH pelieHue, Kakue JaHHble uckmountb. UCO 5725-5 onuceiBaeT podacTHbIe
METO/Ibl aHaIM3a aHHbBIX, KOTOPbIE MOTYT MPUMEHSThCS A1 pacueTa CTaHJapPTHBIX OTKJIOHEHUH TMOBTOPSEMOCTH U
BOCTIPOM3BOAMMOCTH W3 JIAaHHBIX, COJEp)KalMX BHIOPOCH, 0e3 MpUMEHEeHHs MPOBEPOK Ha Haluuue BHIOPOCOB B
EeJISIX UCKITFOYEeHUS TaKUX JaHHBIX, TaK YTO 3TU PE3yJIbTaThl OONbIIE HE BIUSIOT HA pelieHNe aHaIUTHKA.

1 O0aacTh npuMeHeHus

B Hacrosiiiem craHpapTe AETaJBHO MPEACTaBJIEHbl ajJbTEPHATUBBl OCHOBHOMY METOJY OMNpEICICHUS
CTaHAPTHBIX OTKJIOHEHUH MOBTOPAEMOCTH U BOCIPOM3BOAMMOCTH CTaHAAPTHOIO METOJA U3MEPEHU, UMEHYEMbIE
MOJIEJIBIO 3KCIIEPUMEHTA € Pa3[eJCHHBIMU YPOBHSAMU M MOJIENBIO 3KCIEPUMEHTA U1l TETEPOTEHHBIX MAaTEPUAIOB, a
TaKKe ONMCAHO MCMOJb30BAHUE POOACTHBIX METONOB JJsl aHajiu3a pPe3ylbTaTOB 3KCIEPUMEHTOB MO OLEHKE
NpPEeLM3MOHHOCTH 0€3 MpPHUMEHEHHUs MPOBEPOK HalIUuusi BBHIOPOCOB C LENBbIO HUX MCKIKOYEHMs M3 pacyeToB, U
0COOEHHO - MOAPOOHOE UCTIONB30BAHUE OJJHOTO U3 TAKUX METOJIOB.

Hacrossumii ctangapt nononnser FOCT P UCQO 37235-2, onuckiBas ajJbTepHATUBHBIE METOIBI, KOTOPBIE MOTYT
OBITb B OTJEJIBHBIX CIIy4dasiX MPEANOUYTUTENbHEE OCHOBHOTO MeToja, nmpuBegaeHHoro B LOQCT P UCQ 5725-2 u
npeaycMaTpuBasi poOacTHBI METO/ aHalN3a, KOTOPBIi TaeT OIEHKH CTaHJaPTHBIX OTKIOHEHHH TTOBTOPSIEMOCTH U
BOCIPOU3BOJMMOCTH, B MEHBIIEH Mepe 3aBUCUMbI€ OT PEIlleHUI, MTPUHUMAEMbIX HA OCHOBE JAHHBIX aHAIUTHKA,
MO CPABHEHUIO C METOJ]JaMU OLEHKU, onmucaHHbiMU B LOCT P UCQ 5725-2,




2 HopmaTuBHBIE CCBHLIKH

B nacrosmem CTaHOapTC MUCIIOJb30BaHbl CChIJIKU Ha CJICAYIOIIME CTaHAapThI:

I'OCT P UCQO _5725-1-2002 TouHOCTE (npananunr‘TL u l‘lpPuI/IQV{(\HH(\(‘TL) METOOOR U PE3YALTATOR

3 Onpenenenus

B HacTosiiuem crannapte npuMeHsoT TepMuHbI B cooTBeTcTBUM ¢ MCO 3534-1 [1]n LOCT P UCO 5725-1.

VYcnoHbie 0003HaueHus1, ucnonb3oBanHbie B [OCT P UCO 5725, npuBeneHsl B MpUIOKESHUH A.

4 MoaeJib 3KCNIEPUMEHTA ¢ pa3/ieJICHHbIMH YPOBHAMH

4.1 IlpumeHenue Moaenu

4.1.1 DKcriepuMeHT ¢ OAHOPOAHBIMU YPOBHSIMHU, onucaHHblii B LOCT P UCQ 5725-2 TpebyeT Mo JBE WU
Oosiee MACHTUYHBIX MPOO MaTepuaia Ajs UCIbITAHUI B KaKIAOH J1abopaTopuu - Y4acTHMIIE SKCIEpUMEHTa Ha
KaXIOM ypoBHE. [Ipr 3TOM HMeeTCs pUCK, YTO ONEpaTop AOMYCTUT BIMSHUE pe3ybTaTa NpeablAyIInX U3MEPEHU I
OHOW TpOOBI Ha pe3ylbTaT MOCEIYIOIero M3MEepeHHs Apyroil mpoObl TOro ke MaTepuaia. B sTom ciyuae
pe3ynbTaThl SKCIEPUMEHTA MO OLIEHKE MPELM3MOHHOCTH OyIyT MCKa)KeHBI: OLEHKH CTaHJapTHOTO OTKIOHEHUS

o o
MOBTOPSEMOCTH ' OYIyT YMEHBIIEHBI, 8 OLCHKH MEKJIa00paTOpPHOTO CTAHIAPTHOTO OTKIOHEHHS L BO3pPACTYT.

B skcniepyMeHTe ¢ pa3aeNeHHbIME YPOBHSMH KOKAYIO JJAOOPATOPUIO - YHaCTHUILY IKCIIEPUMEHTA CHA0XKAaloT ABYMS
nofaoOHBIMU MpobamMK MaTepuana Juis KakKI0ro YPOBHS 3KCIIEPUMEHTa, a orepaTopaM COOOLIAIOT, YTO MPOObI He
UJCHTHYHBI, HO HE WHQOPMHUPYIOT O CTEMEHM WX pa3Iuyus. DKCIEPUMEHT C pa3leleHHbIMH YPOBHSIMHU
oOecrieunBaeT, TakKUM 00pa3oM, BO3MOYKHOCTb ONpEAENEHUs CTaHJAPTHBIX OTKIOHEHWUH MOBTOPSIEMOCTH H
BOCTIPOM3BOIMMOCTH CTaHJAPTHOTO METO/Aa M3MEPEHUH CMocoOOM, CHMXKAIOIIMM PUCK BO3JCHCTBUS pe3yabTaTa



U3MEpPEHUi, MOTyYeHHOro Ha OJHOIM npobe, Ha pe3yibTaT U3MEepeHU, MONyYeHHbIH B HKCIIEPUMEHTE Ha JIpyroi
npooe.

4.1.2 JlaHHble, MOJyYEHHBIE HA OJHOM YPOBHE B JKCIIEPUMEHTE C pa3/lel€HHBIMU YPOBHSIMH, MOXKHO
NpeAcTaBUTh Ha TpaduKe, B KOTOPOM JaHHbIE I OJAHOM MpoObl MaTtepuana HaHOCAT MPOTUB JAHHBIX AJs Ipyroi
npoObl, OTHOcsLeHcs K Tomy ke ypoBHIO. [lpumep nan Ha pucyHke 1. Takue rpadgukd MOryr mHoMoub
uaeHTuguuupoBath Te J1labopaTopuu, KOTOpble MMEIT HauOoJiblIMe CUCTEeMaTUYeCKHe MOrpelHOCTH
OTHOCHUTEJIbHO JpYrux jabopaTtopuii, U MCCleA0BaTh UCTOUHUKM HAUOOJBILMX JaOOpaTOPHBIX CHCTEMATHUYECKUX
MOTPEIIHOCTEN C LEJIBbIO IPUHATHUS KOPPEKTUPYIOLLIMX ACHCTBUM.

4.1.3 B o61wem ciiydyae cTaHAapTHbIE OTKJIOHEHHUS MOBTOPSIEMOCTH M BOCIPOU3BOAMMOCTH METO/a U3MEpPEHU I
3aBUCAT OT YPOBHA M3MEpsIeMON XapakTepUCTHMKM Marepuana. Hampumep, koraa pesyabTaT HW3MEpeHHi
NPOMOPLHMOHANIEH ONpEAeNIeMOMY COAEPKAHUIO JJIEMEHTa, CTAaHAApPTHbIE OTKIOHEHHWS TOBTOPSIEMOCTH U
BOCTIPOM3BOAMMOCTH OOBIYHO BO3pPAcTalOT MPOMOPLUOHAIBHO BO3PAaCTaHUIO COAepXKaHus »nemeHTa. Jlns
JKCMIEpUMEHTA C pa3/ieIeHHbIMU YPOBHIMU HEOOX0AMMO, YTOObI 1B€ MpoObl MaTepualia, UCMOoJIb3yeMble Ha OJJHOM
YPOBHE DJKCMEPUMEHTa, ObLIM HACTOJBKO MOJOOHBI, YTOOBI MOXKHO OBLIO OXMAATh TEX € CTaHIapTHBIX
OTKJIOHEHMH TOBTOPSIEMOCTH M BOCTPOU3BOAMMOCTH. [lpy 3TOM 1y meneit skcrepuMeHTa ¢ pa3aeNeHHBIMU
YPOBHSIMH MpPHUEMJIEMO, €CIH JiBe POoObl MaTeprasa, UCMOoIb3yeMble HA OJTHOM YpOBHE, JAOT MOYTH OJMHAKOBBIE
pe3ynbTaThl U3MEPEHHHt, U He CleayeT J0OMBAaThCs, YTOObI 3TH Pe3yJIbTaThl CYIIECTBEHHO OTINYAINCH.

Bo MHOTMX XMMUYECKUX aHATUTUYECKUX METOJIaX MaTpUlla C COAEepKaHUEM aHaJU3UPYEMOTO BELIECTBA MOKET
BJIMATH HAa NMPEUU3UOHHOCTD, TOTA KaK Ul SKCIIEPUMEHTA C pa3/eIEeHHbIMU YPOBHAMMU TPEOYHOTCS Ul KaXI0TO
YpOBHs J1B€ mpoObl MaTepuaina ¢ OAMHAKOBbIMM MaTpuuamu. [lomoGHas mpoba marepuana MOXKeT WHOTAA ObITh
NPUTOTOBJIEHAa IMyTeM J00aBKM MHTEpECYIOLEro Hac BewecTBa. Jlasg MartepuanoB NPUPOAHOIO WU
NPOMBILIEHHOTO MPOUCXOXKAEHUS MOXKeT ObITb TpPYAHO HaWTH JBa JOCTAaTOYHO MOJOOHBIX MPOAYKTa,
HEOOXOAUMBIX AJISl SKCIIEPUMEHTa C Pa3Je/IeHHbIMH YPOBHSIMH: B 3TOM Cilydae BO3MOKHBIM pELICHUEM SBJISETCS
MCMOJIb30BaHME PAcTBOpPA, MOJYYEHHOTO Ha OCHOBE JBYX MapTUH OAHOTO M TOro ke mpoaykra. HeoGxomumo
MOMHUTb, YTO 1IeJIbIO BEIOOpa MaTepraoB Uil SKCIIEPUMEHTA C pa3eleHHbIMUA YPOBHSIMHU sBIIsieTCs obecneueHue
OnepaTopoB MpodaMHu, OT FIKCIIEPUMEHTA C KOTOPBIMHU HE 0XKHJIAIOT UIAEHTUYHOCTH.

4.2 Tnan skcnepuMeHTa

4.2.1 Inan sKcrepuMeHTa C pa3Jie/iIeHHbIMUA YPOBHSIMU MOKa3aH B Tabauiie 1.
. P o
Uucno naboparopuii-ydacTHUL] © , KaxKAast U3 KOTOPBIX MCTIBITHIBAET MO JIBE€ MPOOLI HA = YPOBHSX.

JlBe mpoGbl BHYTPH YpOBHs 0603HAaYeHB *© (Ipoba OZHOTO Marephana) u b (npoba apyroro, mogo0OHOTO
MaTepuana).

Mk z
4.2.2 JlaHHble DKCIIEPUMEHTA C pa3/ieIeHHbIMU YPOBHSIMHU 0003HAYaroT , Tie © - Homep snaboparopuu (

z’=1,2,...,p).(”.r=1,2,...,q).,i: k=ua

; - mpoba ( U b )

4.3 Opranuzauus >KCrepuMeHTa



4.3.1 PykoBOJACTBO MO MJIAHUPOBAHUIO HKCIIEPUMEHTA C pa3[eIEHHbIMU YPOBHSIMU MPUBEIEHO B paszzaeie 6
FOCT P UCO 35725-1. Tloppazaen 6.3 LOCT P UCO 5725-1 coaepkuT (GopMyibl (MCTONB3YIOIIME BETUYMHY,
0003HaueHHy0 OykBOW A), HEOOXOJAMMBIE JJi MPUHSITHUS PEllleHUil O uucie JabopaTopuii, MPUBIEKAEMbIX K
ydacturo B akcnepumeHTe. CooTBeTcTBytolMe (OpMyJbl A SKCIEPUMEHTa C pas3/iejleHHbIMU YPOBHIMU
NpPUBEACHBI HUXKE.

[Tpumeuanue - @opMybl MOTYUYEHBI METOJIOM, OMIMCAHHBIM B puMevannu 24 FOQCT P UCO 5725-1.

I[J'ISI AHAJIMTUYCCKOIO BbIPAXXCHUA HCOMPEACJICHHOCTH OLCHOK CTaHAAPTHLIX OTKJIOHEHU I MOBTOPACMOCTU U
BOCHPOU3BOANMOCTU HUCITOJIB3YIOT CJICAYIOIIMEC paBCHCTBA.

Jns noBTOpsiemocTH

4 =19612(7 -] (1

JI71s1 BOCITpOM3BOAMMOCTH

Ag =196Y([1+ 207 ~DF +1 /8y - 1] ®

=gplo
F,E[CT R r

Ipu * = 2 gopmyast (1) u (2) conazator ¢ gopmyaamu (9) u (10) COCT P UCQO 5725-1, 3a HCKIIOUYCHAEM
TOTO, YTO B HUX BMECTO ? n3 LOCT P UCO 5725-1 nmosBiaseTcs P 1. D10 HeboMbINas pa3HUIlA, TaK YTO IS
Mpe/icTaBlIeHUs] HEOTPEEIEHHOCTH OLIEHOK CTaHAapTHBIX OTKIOHEHH I MOBTOPSEMOCTH U BOCTIPOU3BOJAUMOCTH B
SKCMIEPUMEHTE € pa3/ieIeHHbIMU YPOBHSAMHU MOTYT ObITh UCIONB30BaHbl Tabauua 1 u pucynku B.1 u B.2 LOCT P
UCO 5725-1.

HeonpeneneHHOCTh OLIEHKM CHCTEMATHMYECKOM MNOTPEIIHOCTH METOJa HM3MEPEHUH B SKCIEPUMEHTE C
pasieNeHHBIMU YPOBHSMH PACCUMTHIBAIOT B COOTBETCTBHH ¢ (opmyioii (13) u3 LOCT P UCO 5725-1 s * =2
UJTU OMPEJIENAIOT HeMOCPeACTBeHHO U3 Tabnuipl 2 LQCT P UCO 5725-1,

HeonpeneneHHOCTh OLEHKH Ja00paTOPHOIM CHCTEMATHYECKON MOTPEIIHOCTH B AKCIIEPUMEHTE C pa3/ieIeHHbIMU
YPOBHSAMH PACCUNTHIBAIOT 110 ypaBHeHuio (16) COCT P UCQ 5725-1 ans * = 2. TTocKOMbKY 4HCII0 MapaienbHbIX
ompeneNieHNii B HKCIEPUMEHTE C pa3lefieHHbIMH YPOBHSMHM paBHO JBYM, 3TO HE MO3BOJSET YMEHBIIUTH
HEOMNpPEEICHHOCTb OLEHKH JabOpaTOPHON CHUCTEMAaTUYECKO MOrpellHOCTH YBEIMUEHHEM 4HUClla NapajuiebHbIX
onpeneneHuit. (Ecan Heo6X0MMO CHU3UTB 3Ty HEONPEJEIEHHOCTh, TO HEOOXOAMMO UCIOJB30BaTh SKCIIEPUMEHT C
OJTHOPOAHBIMU YPOBHSIMH).

4.3.2 Cnenys pyKOBOJACTBY, MpUBeAeHHOMY B pazfenax 5 u 6 LQCT P UCQ 5725-2 crnefyeT OTHECTHUCH C
BHMUMAaHMEM K JIETajsIM OpraHU3alMu SKCIEPUMEHTA C pa3AeiCHHBIMM YPOBHAMU. YMcao mnapamienbHbIX
ornpeaesIeHu i ® B [OCT P WCQ 57252 OMKHO ObITh pPaBHBIM YHUCIY NapajuIeIbHbIX ONpPENEICHUI B
3KCMEPUMEHTE C pa3AeJEHHBIMU YPOBHSMHU, TO €CTh ABYM.

poGer ¢ u b JIOJKHBI OBITH pacrpe/eseHbl Cpeld YYaCTHUKOB CIydaliHbIM 00pa3oM, MpHUYeM MPOLEeayphl

paHAoOMU3ALNHT IS %y b JIOJDKHBI OBITh He3aBUCHMBI. [Ipy 3TOM HEoOX0auMO, YTOOBI IKCIEPThI-CTATUCTUKU
MMEIIM TOYHYIO HHPOPMAIIHIO O TOM, KaKhe pe3yJIbTaThl ObIITM TOMydYeHbl Ha MaTepHralie % 4 kakue - Ha MaTepuane

Ha Ka)XJOM ypoBHe dKcrepuMeHTa. OqHaKko mMpoOkl clieyeT 3ainppoBaTh TakK, YTOObI CKPHITh 3Ty HH(OpMALIHIO



OT YYaCTHHUKOB SKCIICPUMECHTA.

Tabnuua 1 - Pexomenayemas gopma a5 cpaBHEHUs TaHHBIX SKCTIEPUMEHTA C pa3/ieIeHHBIMH YPOBHSAMU

4.4 CtatucTrnyeckas MOJeb

4.4.1 OcHOBHas MOJIEJb, UCIOJIb3yeMasi B HACTOsIIIEM CTaHJapTe, JaHa paBeHcTBoM (1) B pazgene 5 LTOCT P
HUCO 5725-1. Tam YCTaHOBJIEHO, YTO JJisl OLIEHUBAHUSI TOYHOCTU (MPABUIBHOCTH W TPELU3MOHHOCTH) METO/a
M3MEPEHUN KaXKIbIH pe3yJabTaT U3MEPEHUS MOJIE3HO NPEACTABIATh KaK CYMMY TPEX COCTABJISAIOIIMX:

Yy =0yt By teg

; ©)

rac oy onpeaciCHHOIO UCIIbITYEMOIO MaTepuala:

"y J
. oO1nee Cpe€AHEC 3HAUCHUEC JId OMPEACIICHHOIO YPOBHA =1, ...

.
] o
¥ _ naGoparopHas cOCTaBisiOlas CHCTEMAaTHYECKOW MOTPEIHOCTH B YCIOBHAX MOBTOPAEMOCTH B

onpezeneHHoi maGoparopun © =1, ..., ? ya ornpeeIeHHOM YPOBHE J = L, ..., g

b

EW .
ik . Lk » i
4 - CJIydauHas MmorpemHOCTb pe3yjibTaTa U3SMCPEHHU N = 1, ceens , [MOJIyUCHHAas B HaGOpaTOpI/II/I Ha YPpOBHC

J B YCJIOBUAX TOBTOPS

CMOCTH.
44.2 I[J'IH OKCIICPpUMECHTA C pasAC/ICHHbBIMU YPOBHAMHA 3Ta MOJCJIb IPUHHUMACT BU

Vi = Mg + By. + ik

“4)

o ko P
ITo HepaBEHCTBO OTJIMYAETCA OT PaBEHCTBA (3) TOJNBKO OMHOM JETaNbiO: MHAEKC ~ B * O3HAYaeT, uTo B



COOTBETCTBUH C PABEHCTBOM (4) oblLiee cpe/iHee 3HaUEHHE MOXKET Tereph 3aBUCeTh OT MaTepuana * uiu b (k =1
WU 2) Ha YpOBHE 4

.5.',' B!,i' o

OTtcyrcTBHE MHAEKCA B O3Ha4aeT AOMyLIeHHE, YTO CUcTeMaTHueckas olMoKa, cBsi3aHHas ¢ jaboparopueii

*, He 3aBHCHT OT MaTepuana % wim 5 a orpeaeNeHHOM ypoBHe. BOT moueMmy Tak Ba)HO, 4TOOBI 3TH J1Ba

martepuasna Oblii Obl OAHOPOAHBIMU (OAMHAKOB

BIMU).

4.4.3 OnpenenstoT cpeiHee 3HaueHue B 6a30BOM dJieMeHTe (sueiike)

By = Oy + 9y )12 -

¥ BHYTPHUDJIEMEHTHOE pacxokaeHue (pazopoc)

Dy =¥ge = 7y 6

4.4.4 OOwee cpenHee 3HauYeHUE A YPOBHS I g IKCTIEPUMEHTE C Pa3[elIeHHBIMU YPOBHSIMU MOXKET OBITh
OMNpeeNIEHO KaKk

P =M +mj-,;,)f2

Y

4.5 CtaTuCTUYECKU aHANINU3 JaHHBIX SKCIIEPUMEHTA C pa3AeIeHHBIMU YPOBHAMU

4.5.1 JlaHHbIe SKCiepUMEHTa CBOAAT B Tabauuy (cM. Tabnuiy 1). Kaxnas komOuHauus nabopaTopuu U ypoBHs
o N o Yiig  Vgh
JaeT 0a30BbIii 371€MEHT (A4eiiKy) B 3Toi TabuuLe, a TakKe COAEPXKUT JIBA pe3ysbTaTa " .

o
]
PaccunteiBalOT  ° - pacxXoXxaeHHs B dJeMEHTaX U CBOJAT WX B Tabnuiy (cM. Tabnuuy 2). Metos aHanuza

Tpe6yeT, 4yTOOBI BCE pacxoxKaACHU A ObLIH pacCcuruTaHbl C COXpaHCHUEM 3HAKa Pa3HOCTHU

a—b

BeH

PaccuuThiBaroT cpeHue 3HaYEH U W CBOJAT UX B TAONUIY (cM. TaOnuiy 3).

4.5.2 Ecnu snemeHT B Tabnuue 1 HE cOAEPKUT JBYX PE3yJbTaTOB M3MEpPEHU (Hampumep, TOTOMY, YTO MPOOEI
ObUTM MCMIOPYEHBI WM JIAaHHBIE UCKIIOUEHBI B MOCIEIYIOIEM KaK BBIOPOCHI), TO COOTBETCTBYIOIIME HJIEMEHTHI B
Tabnuiax 2 1 3 OCTaBJISAIOT MYCTHIMH.



4.5.3 JIna KaXa0r0 ypoBHS = OKCHEPUMMEHTA PACCYUTBIBAIOT CPEIHEE M CTaHAapTHOE OTKIIOHEHUS
pacxoxaeHuii B rpage J Tabau1lel 2 1o gopmyaam:
D;=EDylp ®
2
spy = Jz(ﬂy -0 ip-1)
, (€))
z I_ F
rae < - 3HaK CyMMHUPOBaHHUs 10 BceM jadopatopusm ~ = 1,2, ..., .

Ecnu B Tabnuue 2 MMerOTCs MyCTbIe 3JEMEHTHI, TO £ Ternepb CTAHOBUTCSI YMCIIOM 3JIEMEHTOB B rpade J
TabauLbl 2, coepKALUMX JaHHbIE, U CYMMUPOBAHKE BBIMOIHSIOT 6€3 MyCThIX 2JIEMEHTOB.

J vy 5y
454 I[J'IS[ Ka>XZI10ro ypoBHs B 3KCIICPUMCHTE pacCUUTBIBAOT CPCAHEC I M CTaHAAPTHOC M OTKJIIOHCHH A

N J
CpeHUX 3HaueHu i B rpade = Tabuuibl 3, UCMOJB3YS (OPMYJIbI:

=Ty f
TP (10)
2
Sy =2y — ) p )
M .JZ I J , (1 1)
= I_ P
rjae < - 3HaK CyMMHUPOBaHHMS 1O BceM jadopatopusm ~ = 1,2, ..., .

Ecnu B TaGJ’[I/IL[e 3 umerotcs MMYCTBIC 3JICMCHTBI, TO £ TCNEpb CTAHOBUTCA YUCJIOM 3JICMCHTOB B rpa(be J,
coacpKalliX JaHHbIC, U CYMMUPOBAHHWE BLINMOJIHAIOT Oe3 IMYCTBIX 3JIEMEHTOB.

4.5.5 111 npoBEpKA COBMECTUMOCTH JJAHHBIX U HAIM4YHUs BHIOPOCOB, KaK OMUCaHO B 4.6, UCMOB3YIOT TaOIU bl
2, 3 U CTaTUCTUKH, paccuuTaHHble o gopmynam (8-11). [lpu vckIOUeHUH JaHHBIX NEPECUUTHIBAIOT CTATUCTHKH.

f 5o
¥
4.5.6 PaccunteiBarot CTaHAAPTHBIC OTKIIOHCHH A MMOBTOPACMOCTHU 4 M BOCITPOU3BOJUMOCTH g no (bOpMyHaM:

Sy =s£5.-fw'{§, (12)

2 2 2
.= .+ .
Sﬁ@. S,l',i' SU.I'IE

(13)



Sy FR Yy

4.5.7 Uccnenyiot, 3aBUcAT 1n " OT CpedHero *, W, €CIM 3TO TaK, HaXOAAT COOTBETCTBYIOIIKE
(yHKLIMOHAIbHbIE COOTHOILEHU I, UCIONb3YS METO/Ibl, onucanubie B 7.5 LFQCT P UCO 5725-2,

Tabnuua 2 - Pexomenayemas ¢opma TaOyaupoBaHMs pacXoxkIeHW B 0a30BBIX dJ€MEHTaX Ul SKCIEpUMEHTaA C
paszesNieHHbIMU YPOBHSMHU

Homep
nabopaTopHi

.-

o FE—

S ISR

Tabnuua 3 - Pexomenayemas gopma TabynupoBaHus CpeTHUX 3HAaYEHU B 0a30BbIX DIIEMEHTAX JJis SKCIIepUMEHTa
C paz/ie/ICHHBIMHU YPOBHIMHU

Homep
nabopaTopHK

4.6 MccnenoBaHue NaHHBIX HA COBMECTUMOCTD M Hajn4Ke BbIOPOCOB

4.6.1 TlpoBepsitOT JaHHBIE HA COBMECTUMOCTb, MCIOJIb3Ysl CTATUCTUKY & , onucannyo B 7.3.1 LOCT P UCQ
5725-2.

YUtoOBI MPOKOHTPOJIMPOBATbL COBMECTUMOCTD paCXO)KI[eHI/Iﬁ B 0a30BBIX 9JIEMCHTAX, paCCUUTBIBAOT CCPUIO IJIA

i
CTATUCTUKU ~~ 1O opmysie

by =(Dy ~Dp)ispy 14



I[J'[SI KOHTPOJIA COBMCCTHUMOCTU CPEAHUX 3HAaYEeHUH B 0a30BBIX dJEMEHTaX pacCUUThIBAOT CCPUKO IJIAd

i
CTAaTUCTUKU ~~ 1O dopmysie

'Eg!i' N (yli' _‘J;J':IIS}'J. ) (15)

s oueHku pazauuuii 1abopaTopuil ¢ TOYKM 3pEHUs COBMECTUMOCTH MOJYYEHHBIX JaHHBIX, HAHOCAT Ha
rpaguk obe cepuu B MOps/AKE BO3pacTaHUsl YpOBHEH, HO CIPyMMMpPOBaB MX MO JabopaTOpHsM, Kak MOKa3aHO Ha
pucyHkax 2 u 3. MnTepnperanus 3Tux rpa¢ukoB mojapobHo paccmotpena B 7.3.1 FOCT P UCO 5725-2. Ecnu
nabopatopusi MOJdyduia Xy[IIlylo MOBTOPSIEMOCTh MO CPaBHEHUIO C APYTMMHU, 3TO OyIeT BHUAHO MO HEOOBIYHO

OobIIOMY YMCITy OONBIIMX 3HAUSHU  ha rpaguke, MOCTPOSHHOM IO PACX0XKJACHHUIM B deMeHTax. Ecnu qaHHble

71abopaTopru, B OCHOBHOM, COJIEp>KaT CHCTEMATHUECKYIO MOTPEIIHOCTh, TO 3TO OyJIeT BUAHO MO 3HAYCHUSIM & Ha
rpaguke, MOCTPOEHHOM [UI CPEeIHUX 3HAUEHUH B dJEeMEHTax: OOJBIIMHCTBO M3 HUX PACMOJOKHUTCA B OAHOM
HanpasyieHud. B mobOom ciyyae nabGopatopus JOJKHA W3YYMTh MPUUYUMHBI PACXOXKAECHUH M JOJOXKHUTH O HUX
OpraHu3aTopy dKCHEpPUMEHTA.

4.6.2 JIns KOHTpOJsl JAHHBIX Ha HalWunMe KBA3WBBIOPOCOB M BHIOPOCOB MCMONB3YIOT KpuTepuii ['pabbca,
onucaHHblii B 7.3.4 LOCT P UCO 57252,

JInst KOHTpPOJISl HAaJM4YUsi KBa3UBBHIOPOCOB M BHIOPOCOB BO BHYTPHUIJIEMEHTHBIX PACXOXKICHUSX, MPUMEHSIOT
TecTUpOBaHMe 1Mo KpuTeputo ['pabOca K 3HaUSHUAM B KaX10# rpade Tabauibl 2 0 ouepe/u.

JIis KOHTpOJsl HalW4KMsl KBa3sMBHIOPOCOB M BBIOPOCOB B CPEJHUX 3HAUEHHUSAX DJIEMEHTOB MPUMEHSIOT
TecTUpoBaHue Mo kputeputo ['pabOca Kk 3HaUEHUAM B Kax a0 rpade Tabauibl 3 o ouepeau.

WuTepnperanus pe3yibTaTOB TECTUPOBAHUS MOJHOCTHIO paccmorpeHa B 7.3.2 LOCT P UCQ 5725-2. Ux
UCTIONB3YIOT Ul MACHTU(UKALIMM DPEe3yJlbTaTOB, KOTOPbIE HACTOJIBKO HE COOTBETCTBYIOT OCTalIbHBIM JaHHBIM
SKCIEPUMEHTAa, 4YTO B CJIlyda€ HUX BKIIOUYEHHMS B pacyeTbl CTAHJAPTHBIX OTKIOHEHUH TMOBTOPSAEMOCTH U
BOCIPOM3BOAMMOCTH OHM OKaXKyT CYLLECTBEHHOE BJIUSHME Ha 3HAYEHHsS 3TUX CTAaTUCTUK. OOBIYHO JaHHbBIE,
UJCHTU(QUIMPOBAHHbIE KaK BBIOPOCHI, MCKIKOYAOT M3 pacyeToB, a JAaHHbE, WACHTU(QULMPOBAHHbBIE KaK
KBa3MBBIOPOCHI, BKJIKOYAIOT B PACYETHI, €CJIM HE UMEETCSl CEPBE3HBIX OCHOBAHUH Ul MPUHATHS JPYIUX PEILEHU M.
Ecnu pe3ynbTrarsl TECTUPOBaHMS MOKA3bIBAIOT, YTO JaHHbBIE B OHOW M3 TaOMUL 2 WK 3 TOKHBI ObITh UCKITHOYEHbI
13 pacyeToB CTaHAAPTHBIX OTKIOHEHUH MOBTOPSEMOCTH U BOCIPOU3BOAMMOCTH, TO COOTBETCTBYIOIIME 3HAUEHUS B
JIpyroit Tabyuie TaKke J0JKHbI ObITh UCKITFOUYEHBI.

4.7 llpeacraBneHue pe3yJbTaTOB SKCIIEpUMEHTA

4.7.1 B7.71LQCT P UCO 5725-2 naHbl peKOMEHAALNY T10:

- CO3/1aHUIO COBETA HKCIEPTOB CHELMATIBHO JUIsl OPraHU3alMy 3KCIIEPUMEHTa U PACCMOTPEHHUS €I0 Pe3y/IbTaToOB;
- IPEACTABIEHUIO PE3YIbTaTOB CTATUCTUYECKOTO aHA/IM3a COBETY 3KCIEPTOB;
- peLeHUsIM, TPUHUMAEMBIM COBETOM 3KCIEPTOB MO pe3yJbTaTaM PacCMOTPEHMS;

- NOATOTOBKEC MOJIHOI'O OTYCTA.

4.7.2 PeKOMeHI[aL[I/II/I no (bopMe NpeacTaBJICHUS YCTAHOBJICHHBIX CTAHAAPTHBIX OTKJIOHEHU MOBTOPAEMOCTHU U



BOCIPOU3BOJMMOCTH CTaHIapTHOIO MeTo/Ia u3MepeHuii nausl B 7.1 LOCT P UCO 5725-1,

4.8 [lpumep 1. DKcriepuMEHT ¢ pa3eieHHbIMA YPOBHSAMU

4.8.1 Tabnuua 4 comepXuT JIaHHBIE DKCIEPUMEHTA [2] Mo ompeesNieHnI0 coliep KaHusl MPOTeMHa B KOpMax
MeToIoM cxxuraHus. Uncno maboparopuii-ydacTHHUIL - JIEBSATh, DKCIIEPUMEHT coaepxkan 14 ypoBHeit. B kaxmom

YPOBHE UCIOJB30BAJIUCH IBE l'lp06BI KOpPMOB C OJIMHAKOBOM MaccoBOM J10JIei MMpOTCHUHA.

Tabnmuua 4 - [pumep 1. OnpeneneHre MaccoBOi A0JIM NMPOTEMHA B KOPMaX (B MPOIIEHTAX)

Howmep YpoBeHb
naboparopuu
b b b b it b it & ct b
1 11,11 10,34 || 10,91 9,81 13,74 || 13,48 || 13,79 13,00 15,89 || 15,26
2 11,12 9,94 11,38 || 10,31 14,00 || 13,12 || 13,44 13,06 15,69 || 15,10
3 11,26 10,46 || 10,95 || 10,51 13,38 || 12,70 || 13,54 13,18 15,83 || 15,73
4 11,07 10,41 || 11,66 9,95 13,01 || 13,16 || 13,58 12,88 15,08 || 15,63
5 10,69 10,31 || 10,98 || 10,13 13,24 || 13,33 || 13,32 12,59 15,02 || 14,90
6 11,73 11,01 || 12,31 | 10,92 14,01 || 13,66 || 14,04 13,64 16,43 || 15,94
7 11,13 10,36 || 11,38 || 10,44 12,94 || 12,44 || 13,63 13,06 15,75 || 15,56
8 11,21 10,51 || 11,32 || 10,84 13,09 || 13,76 || 13.85 13,49 15,98 || 15,89




9 11,80 11,21 || 11,35 9,88 13,85 || 14,46 || 13,96 13,77 16,51 || 15,72

[Mponomxkenue Tabnuisl 4

Howmep YpoBeHb
naboparopuu
6 7 8 9 10
a b a b it b it & ct L
1 20,14 19,78 || 20,33 || 20,06 || 46,45 || 44,42 || 52,05 || 49,40 || 65.84 || 59,14
2 19,25 || 20,25 || 20,36 || 19,94 || 46,69 | 44,62 || 51,94 || 48,81 66,31 || 59,19
3 20,48 19,86 || 20,56 || 20,11 46,90 | 44,56 | 52,18 || 48,90 | 66,06 | 58,52
4 21,54 || 20,06 || 20,64 || 20,46 || 47,13 || 45,29 || 51,73 || 48,56 | 65,93 | 58,93
5 19,90 19,66 || 20,56 || 19,24 || 45,83 || 43,73 || 50,84 | 47,91 64,19 || 57,94
6 20,31 20,27 || 20,85 || 20,63 || 46,86 | 43,96 || 52,18 | 49,03 65,73 || 58,77
7 20,00 || 20,56 || 20,25 || 20,19 | 46,25 || 44,31 || 52,25 || 49,44 || 66,06 | 59,19
8 20,43 || 20,69 | 20,85 | 20,27 | 47,11 | 44,40 || 52,44 | 48,81 65,66 | 59,38
9 20,64 || 21,01 | 20,78 || 20,89 | 47,09 | 45,15 | 52,19 || 48,46 || 66,33 | 59,47




OxoHuyaHue Tadauuel 4

Howmep YpoBeHb
naboparopuu
11 12 13 14
i b @ b r: B i b
1 84,16 80,86 85,38 81,71 87,64 88,23 90,24 82,10
2 84,50 81,06 85,56 82,44 88,81 88,38 89,88 81,44
3 82,26 79,43 85,26 82,15 88,58 88,12 89,48 81,67
4 84,39 80,08 85,20 81,76 88,47 87,98 90,04 80,73
5 81,71 79,01 83,58 79,74 86,43 86,19 88,59 80,46
6 82,85 81,16 84,44 80,90 87,78 86,89 89,40 80,88
7 86,25 81,00 84,88 81,44 88,06 88,00 89,31 81,38
8 84,59 81,16 84,96 81,71 88,50 87,98 89,94 81,56
9 83,05 80,93 84,73 81,94 88,24 88,05 89.75 81,35




4.8.2 Tabnuusl 5 1 6 comepKar cpeiHre 3HAYEHUS] U BHYTPUDJIEMEHTHBIE PACXOXKACHUS, paCCUUTaHHBIE, KaK

onucano B 4.5.1, Tonbko A ypoBHs 14 (J = 14) sTOro0 KCIIEpUMEHTA.

Hcnons3oBanue ypaBHeHuit (8) u (9) no 4.5.3 nis onpeneneHus pacxoxKACHUN MpUBEIEHHBbIX B Tabauue S,
JlaeT:

Pra _g 340,

D4 = (.4361%,

a npumensist ypasuenus (10) u (11) B 4.5.4 k cpegHUM 3HaYEHUSIM, TPUBEJCHHBIM B Tabmule 6, MOTYUYUM:

M4 _ g5 46%,

14 = (.4534%,

Y TOTJ]a CTaHAapTHbBIE OTKIOHEHUS TTOBTOPSEMOCTH U BOCIPOU3BOAUMOCTH, COTTacHO ypaBHeHUsM (12) u (13),
paBHBI:

rld = 031%,

R4 — () 50%.

Tabnmuua 5 - [pumep 1. PacxoxaeHnus B aneMeHTax i ypoBHs 14

Howmep naboparopuu Pacxoxxnenue, % Cratneriia
1 8,14 -0,459
2 8,44 0,229

3 7,81 -1,215




4 9,31 2,224
5 8,13 -0,482
6 8,52 0,413
7 7,93 -0,940
8 8,38 0,092
9 8,40 0,138

Tabnuua 6 - [pumep 1. CpenHue 3HaUEHUS B DJIEMEHTAX AJ1s ypoBHs 14

Howmep nabopatopuu

Pacxoxxknenue, %

CraTHuCTHKaA A

| 86,170 1,576
2 85,660 0,451
3 85,575 0,263
4 85,385 -0,156
5 84,525 -2,052
6 85,140 -0,696




7 85,345 -0,244

8 85,750 0,649

9 85,550 0,208

Tabnuua 7 naet pe3yapTaThl pacyeToB U AJIS1 APYIUX YPOBHEH.

Tabnuua 7 - [lpumep 1. Cpeanue 3HaueHus, CpefiHUE PACXOXNKACHUS U CTaHAAPTHBIC OTKIOHEHUS, pacCUMTaHHbIE
1o JaHHbIM 1715 14 ypoBHel u3 Tabnuiisl 4

YpoBeHb J Uucno OO6muiee CpenHee CraHapTHbIE OTKJIOHEHUS, Yo
naGoparopuii cpenHee Dy
P y, | pacxoxneHue
sHavyeHue * ¥ , , %
%
i 5Ly B OF
1 9 10,87 0,73 0,35 0,21 0,15 0,36
2 9 10,84 1,05 0,36 0,43 0,30 0,42
3 9 13,41 0,13 0,44 0,55 0,39 0,52
4 9 13,43 0,50 0,30 0,21 0,15 0,32
5 9 15,66 0,27 0,39 0,40 0,29 0,44
6 9 20,27 0,06 0,40 0,73 0,52 0,54




7 9 20,39 0,38 0,30 0,41 0,29 0,37
8 9 45,60 2,21 0,44 0,37 0,26 0,47
9 9 50,40 3,16 0,44 0,35 0,25 0,47
10 9 62,37 6,84 0,53 0,40 0,28 0,57
11 9 82,14 3,23 1,01 1,08 0,77 L,15
12 9 83,17 3,45 0,74 0,46 0,33 0,77
13 9 87,91 0,30 0,69 0,41 0,29 0,72
14 9 85,46 8,34 0,45 0,44 0,31 0,50

4.8.3 Ha pucynke | juis ypoBHs 14 nmpeactaBieHbl pe3ynbTaThl Ams npob ¢ u3 tabmuisl 4, pacrionoKeHHbIX

HaNpoTHB COOTBETCTBYIOIINX Pe3YJbTaTOB, ONYyYeHHBIX s MPOO b , B BUJIE TaK Ha3bIBaeMoil auarpammel FOneHa
("Youden plot"). JlJabopatopust N 5 naeT Touky B HUXKHEM JIEBOM YIJIy PUCYHKa, a jJaboparopus N | - B BepxHeM

paBoOM YII1y. DTO O3HAYaeT, 4To na60paT0pI/I>1 N 5 umeer COINTAaCOBAHHYKO OTPHUUATCIIbHYIO CUCTEMATUUYCCKYHO

@ b
NOrPeIHOCTh MO Mpobam M ~; naHHble naboparopur N 1 HMMEIOT COIJIaCOBAHHYK MOJOXKHUTEIbHYIO

CUCTEMaTUYeCKyl0 MOrPelHOCTh Mo JABYM mpobam. [IpeacraBieHue AaHHBIX SKCIEPUMEHTa € pas3fieieHHbIMU
YPOBHSIMH B BH/I€ MOAOOHBIX TMarpaMM sIBJIsieTCsl OOBIYHBIM [T HAXOKACHHUS TaKUX OTKJIOHEHMH (KaK MOKa3aHo Ha
pucynke 1). PucyHok Takke Moka3bIBaeT, 4TO pe3yibTarbl Jabopatopuu N 4 HEOOBbIYHBI, TaK Kak TOYKa 3TOM
nabopaTopuy CPaBHUTENBHO JIAIEKO OTCTOUT OT JIMHUY paBeHcTBa (banaHca) ajst AByX npoO. Jpyrue maboparopuun
(GopMUpPYIOT TpyIIy pe3ylbTaToB B cepeAuHe rpaduka. DTOT PUCYHOK, TakMM o00Opa3oM, YKa3blBaeT, 4TO
1e/1eco00pa3Ho UCCIeA0BaTh UCTOUHUKU CUCTEMAaTUUYECKUX MTOTPEIIHOCTEH B Tpex 1abopaTopusIX.

[Tpumeuanue - OTHOCUTENHLHO UHTEpIIpeTaliuu auarpamm KOnena, cm. [2] u [3].



4.8.4 3HaueHUd CTATUCTUKHU ’Eg, paccuuTaHHble cornacHo 4.6.1, mpeactaBiaeHbl B TabauLax 5 U 6 TOJIbKO AJIst
ypoBH4 14. 3HaueHus U1 BceX OCTaJbHbIX YPOBHEH MPEACTaBIEHbl HA pUCYHKAX 2 U 3.

k .
43 pUCYHKa 3, rac npeacraBjicHa CTaTUCTHKA AJI CPpEAHUX 3HAUYCHU U DJICMEHTOB, BUAHO, YTO na60paTopI/I>1 N

5 Jdajia OTpHUUATC/IbHBIC 3HAUCHUA CTATUCTHKHU Ha BCCX YPOBHAX, 4YTO YKa3bIBA€T Ha COIJIaCOBAHHYIO

OTPULATENIHYIO CUCTEMATHYECKYIO MOTPEIIHOCTh €€ JaHHbIX. Ha 3TOM ke pucyHke 3HaueHus CTaTUCTUKU & JUIst
naboparopuit N 8 1 N 9 moutu Bcerga MOJOXKUTENBHBI, YTO yKa3bIBAeT Ha COITACOBAHHBIE MOJOXKUTEIbHBIE
CUCTEMaTUYECKUE TMOIPEHOCTH MX JaHHBIX (MEHBIUME, YEM OTpHULATeS]bHas CHUCTeMaTHyecKas MOrPEeIlHOCTb B

nabopatopuu N 5). Jlnst na6oparopuit N 1, 2 1 6 craTUCTUKA ~ CBHJETEILCTBYET O TOM, YTO B KOXKIOW M3 ATHX
nabopatopuii cucTemMaThyecKas MorpeliHOCTh U3MEHSIETCSl B 3aBUCUMOCTH OT YpOBHS. Takasi B3aMMOCBSI3b MEKAY
JAabopaTopusiMU M YPOBHSIMU MOKET CTaTh KIFOYOM K MOHUMAHUIO MCTOUYHUKOB JIAOOPATOPHBIX CUCTEMAaTUUYECKUX
MOTPELIHOCTEM.

Pucynox 2 He oOHapyKMBaeT OCTOWHBIX BHUMaHUS OTKIIOHEHU I WJTM 3aBUCUMOCTEIA.

4.8.5 3nauenus cratuctuku ['paGOca panbl B Tabnuue 8. DTU JaHHbIE BHOBb CBUJIETEIBbCTBYIOT, YTO
pe3yybTaThl, MOMyYeHHbIE OT NadopaTtopuu N 5, COMHUTELHBI.

4.8.6 Ha sTOoM 3Tane aHanu3a SKCepT MO CTaTUCTUKE JA0JIKEH MHUIIMMPOBATh KccieoBaHus B jabopaTopuu N
5 MO MOMCKY BO3MOXKHBIX MPHUYUH TMOJYYEHUS] COMHUTENbHBIX JaHHBIX Mepel anbHeilimm ananu3zoM. Eciu
NpUYMHA HE MOXKET ObITh YCTAHOBJIEHA, TO B 3TOM Cllydae 11e71ecoo0pa3HO NCKITIOUNTE Bee TaHHbIe TabopaTtopuu N
5 W3 pacyeToB CTaHIAPTHBIX OTKJIOHEHHWIl MOBTOPSIEMOCTH W BOCIPOU3BOAMMOCTH. AHAIM3 TMOTOM MOYKHO
NPONO/DKUTE B HANpaBJICHUU MCCIEIOBAaHUS BO3MOKHOW (PyHKIMOHANBbHOW 3aBMCHMOCTH MEXKAY CTaHIAAPTHBIMU
OTKJIOHEHUSMHU TOBTOPSEMOCTH W BOCIPOMU3BOJMMOCTH M OOIIMM cpeaHUM (MO YPOBHIO). DTOT BOIMpPOC
paccmoTpeH yxe B LQCT P UCO 5725-2 no3ToMy 31€Ch OH HE paccMaTpHBaeTCsl.

Tabnmuua 8 - Ilpumep 1. 3navenus craructuku ['padboca

YpoBeHb Craructuka ['pab6ca amst pacxoKaeH Ui
OnHO HauMeHbllee JlBa HAaUMEHBIIMX JIBa HanOonpmux || OpHO HAaUOOJbINEEe
1 1,653 0,5081 0,3139 2,125
2 1,418 0,3945 0,4738 1,535
3 1,462 0,3628 0,5323 1,379




4 1,490 0,5841 0,4771 1,414
5 2,033 0,3485 0,6075 1,289
6 1,456 0,5490 0,3210 1,947
7 1,185 0,6820 0,1712 2,296* (5)
8 0,996 0,7571 0,1418* (6;8) 1,876
9 1,458 0,5002 0,3092 1,602
10 1,474 0,3360 0,4578 1,737
11 1,422 0,5089 0,2943 1,865
12 1,418 0,6009 0,2899 1,956
13 2,172 0,2325 0,6326 1,444
14 1,215 0,6220 0,2362 2,224% (4)

OKoHYaHue TadaULIBI 8

YpoBeHb Craructuka ['pabbca 11t cpeqHUX 3HAYSHU I

OnHO HauMeHblLIee JIBa HAMMEHBINNX JIBa HanGonpmmx || OgHO HanboJbIIEE




1 1,070 0,6607 0,1291* (6; 9) 1,832
2 1318 0,6288 02118 2,165
3 1,621 0,4771 0,4077 1,680
4 1,591 0,5339 0,3807 1,429
5 1,794 0,4018 0,5009 1,333
6 1,291 0,4947 0,4095 1,386
7 1,599 0,5036 0,4391 1,470
8 1,872 0,3753 0,4536 1,404
9 2,328% (5) 0,1317* (4; 5) 0,7417 1,025
10 2,456%* (5) - - 1,000
11 1,756 0,2469 0,5759 1,472
12 2,037 0,1063* (5; 6) 07116 1,130
13 2,308* (5) 0,0733%* (5; 6) 0,7777 0,994
14 2,052 0,2781 0,5486 1,576




[lpumeuanue - B ckoOKax yka3aHbl HoOMepa JabopaTopHil, JaBIUMX KBA3MBBIOPOCH! WM BbIOpockl. Huke
NpUBEAEHBl KPUTUUYECKHE 3HAueHUs cTaTucTUkU ['paGOca nis AeBsITH J1abopaTopuii, MpPUMEHsSEMBbIE KaK K
PACXOXKAECHHUAM, TaK U K CPEAHUM 3HAYEHMSIM.

* KBazupbiOpoc ** BoiOpoc
Jlns onHoro BeIOpoca 22150 2,387 0
Jlns napbl BLIOPOCOB 0,149 2 0,085 1

Pucynok 1 - [Ipumep 1. /[lannbie, noJrydyeHHbIe HA YpOBHe 14

MNpoBa b - maccoaar Aorm NpoTenHa B xopme, %

Bﬂnu L DL L 1_ L L | [ L L L
88,5 89,0 89,5 90,0 90.5
Mpofa & - MaCcCcoBaN GONA NPATEWHE B Kopme, %

Pucynok 1 - [Ipumep 1. JlanHsbie, monydeHHbIe Ha ypoBHe 14



Pucynok 2 - Ilpumep 1. [IpoBepka coBMeCTUMOCTH 1O

BHYTPHMIJIEMEHTHBIM PACXO0XKACHUSAM (CTPYNNHUPOBAHHBIM MO
JadopaTopusim)
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Pucynok 2 - [lpumep 1. [IpoBepka COBMECTMMOCTH 1O BHYTPUAJIEMEHTHBIM PACXOXACHUSIM (CIPyNIMUPOBAHHBIM 11O
nadopaTtopusiM)

Pucynok 3 - Ilpumep 1. [IpoBepka cOBMECTUMOCTH MO CPEAHUM
3HAYEHHUSAM B JIEMEHTAX (CTPYyNNHUPOBAHHBIM 10 JIA00OPATOPUSAM)
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Pucynok 3 - Ilpumep 1. [IpoBepka cOBMECTMMOCTH 1O CPETHUM 3HAYEHHUSIM B dJIEMEHTaX (CIpyNIUpPOBaHHBIM O
naboparopusim)

S MoaeJib 3KCNIePUMEHTA AJIl TeTEPOreHHOr0 MaTepuaJia

5 Mopenb 3KcriepuMenTa st

ICTCPOrcHHOro Marepuraia

5.1 llpumeHeHnue Monenun

5.1.1 Tlpumepom reTeporeHHOTro Marepuana siBasieTcs koka. HeT AByX OJIMHAKOBBIX IIKYp, & CBOWCTBA KOXKH
CYILECTBEHHO MEHSIOTCS B Mpejenax oJHOH 1Kypbl. OObIYHOE MCMBbITAHUE, KOTOPOE MPUMEHSIOT AJISi KOXKH, 3TO
UcHbITaHWE Ha NpovyHocTh Mo BS 3144 [4]. UcnbiTaHue NpoBOAST Ha BbIpE3aHHBIX W3 IIKYpbl (parmenrtax (BS
3144 onpenenser 4uciao TakuX (parMEHTOB, a TAaKKe UX PACMOJOXKEHHE U OPUEHTALMIO MO IIKYpe TaK, YTOObI
€CTECTBEHHBIM OIpesieieHueM "Mpo0bl" MpU MCTBITAHUSIX KOXKHK cTana Bes 1uKypa). Eciu akcrepuMeHT Mo olieHKe
MPEUN3NOHHOCTH BBIMOJHSOT MO MOJEAN € OOJHOPOAHBIMU YPOBHSMM, onucaHHor B LOCT P UCO 3723-2 B
COOTBETCTBMM € KOTOPOH B KaxIyro JabOpaTOpuiO TMOCBUIAIOT MO OAHOW IIKYpe A KaKAOTO YPOBHS
SKCIIEPUMEHTA W TMOJYYalOT MO JBa pe3yjpTarta MO KaKAOH ILKype, TO pasiMuus MEXIy LKypamu OymyT
Jn00aBiAThCs K MexiaOopaTOpHOW BapualuMu, TakuM o0pa3oM yBeJaMYMBas CTaHAAPTHOE OTKIOHEHUE
BOCIPOU3BOAUMOCTH. OJJHAKO €C/IM B Ka)KAyO JIabOpaTOPUIO MOCHUIAIOT MO JIBE ILKYpPbl Il KaXJIO0r0 YpOBHS U
NOJy4yaroT JIBa pe3yjJbTaTa MO KaXAO0H LIKype, TO 3TH JaHHble MOIYT ObITh HMCHOJIL30BaHbl JJsl OLIEHKU
pacXoKOeHMH MEeXIy IIKypaMd M 1O HHUM MOXeT ObITh pacCUMTaHO CTaHAAPTHOE OTKIOHEHHUE
BOCIMPOM3BOANMOCTH METOAA UCTIBITAHUM, U3 3HAYEHHS KOTOPOTO pa3IMuMe MEX1y CAMUMU LIKyPaMHU UCKITIOUYEHO.

5.1.2 Jlpyrum npuMepoM reTeporeHHOro MaTepuasa sBJseTcsl TpaBUil (KOTOpPbI MOXeT ObITh MCHOJIB30BaH,
Hanpumep, Ui Npou3BoAcTBa OeroHa). OOBIYHO MOA BO3AEHCTBMEM BETpa WJIM BOAbl B HUXKHEM I[JIacTe



COJICPXKUTCS TpaBUid pasNUUHbIX (pakUUid, U UX paclpeseiieHne Mo pa3Mepy MpeacTaBiseT ocoOblii nHTepec. B
TEXHOJIOTMU TNPOU3BOJACTBA OETOHA pacnpejeneHue rpaBus Mo (pakuusM KOHTPOJIUPYIOT CUTOBBIM aHalIM30M
(Hanpumep, corigacHo BS 812-103 [5]). [ns ucneiTaHuii cHavyana oTOMparoT mpoOy TIpaBHsl OMpPeNesIeHHOTO
o0bema, 3aTeM M3 Hee TOTOBSAT OJHY WM Oosiee MOpUMiA A ucnbITaHUH. TUMUYHBIMU SBIISIOTCS Mpoba Maccoi
okosio 10 kr u HaBecku Jyis ucnbiTaHui okojo 200 r. EcrecTBeHHas HEOJHOPOIHOCTH MaTepraia MpUBOAUT BCEraa
K HEKOTOPBIM pasiuyMsIM MexIy o0bemMaMu mpoO, OTOOpaHHBIX M3 OJHOTO W TOro ke mpomykra. OTcroaa, mo
AQHAJIOTHUHU C KOXKEMH, eClIM HKCTIEPUMEHT MPOBOJSAT MO MOJEIH ¢ OJHOPOAHBIMU YPOBHSIMH, B KayKAyH0 1JabopaTopuio
NOChUTAlOT MpPoObl OJHOTO OObeMa A KaXKJOro YPOBHS, W TOTAAa pAacXOXIEHUs MeXIy npobdamu OyayT
YBEJIMYMBATh PACCUUTAHHOE CTaHJAPTHOE OTKIOHEHHE BOCIPOM3BOJMMOCTM METOJa WCHBITAHWUN, HO €Clu B
nAabopaTopuy MOCHUIAIOT MO JABE MpoObl AJsl Ka)XJOTO YPOBHS, TOrJa 3HAYEHUS CTaHJAPTHOTO OTKIOHEHHS
BOCIIPOM3BOAMMOCTH MOTYT OBITh PACCUMTAHBI TAK, YTO 3TH PA3TUUMS MEKAY poOdaMu OyayT UCKITIOUYEHBI.

5.1.3 BellmenpuBeneHHble TpPUMEPHl TAKKE CTaBAT Ha MEPBbINA IMJIaH XapakTepPUCTUKY HEOJAHOPOJAHOCTH
reTEpPOreHHBIX MaTepualioB, TaK KaK M3-3a HEOJHOPOJHOCTHM Marepuana (oOpas3ija) MPUTOTOBJEHHBIE s
UCIBITAHWH (PparMeHTHI WU TMOPIUU MOTYT ObITh BAXKHBIM MCTOYHUKOM pacxXokjeHuii. Tak, B mpumepe ¢ Koxkei
MpOIECC BBIPE3KH (JparMEHTOB IIKypbl MOYKET OKa3aTh 3aMETHOE BJIMSHHE Ha M3MepsSeMOe YCUJIME MPH BBIPE3Ke.
AHanoOrMyHoO Npv HMCMHBITAHUSIX TPaBUsS HA CUTE MpPOLleCC MPUTOTOBIEHUS] HABECOK JUIS MCHBITAHWUNA W3 BCEro
o0BbeMa MmpoObl OOBIYHO SIBJISETCS TJIABHBIM MCTOYHUKOM PacXo)KIeHHWi pe3ynbTaToB. Ecinu oOpasiibl UM HaBECKU
(MpoObl) TOTOBAT AJIS1 SKCMIEPUMEHTA MO OlLEHKE MPEU3UNOHHOCTH C OTKIOHEHHUSIMU OT HOPMajbHOW MPakTUKH (B
MOMNbITKE MPUTOTOBUTH HWJACHTHUYHBIC "MpoObI"), TO 3HAUEHUs CTaHAAPTHBIX OTKIOHEHWI MOBTOPSAEMOCTH U
BOCMPOU3BOJMMOCTH, MONYUYEHHbIE B 3KCIIEPUMEHTE, He OYAyT NpEeJCTaBjsATh paziuyve MEXTy oOpaslamu,
MMeErolllee MeCTO Ha mpakTuke. MHoraa skenaTeslbHO MPUTOTOBUTH '"MJEHTHUYHBIE" TMPOOBI, YTOOBI HUCKIHOUYMUTH,
HACKOJIBKO ATO BO3MOYKHO, HEOJHOPOJHOCTh MaTepuana (Hampumep, A KBaTU(UKAIMOHHOTO MCTBITAHUS WIIH
KOT/1a DKCIIEPUMEHT MO OLEHKE MPEU3MOHHOCTA MCIOJB3YIOT KaK YacTh MPOrpamMMbl MO MCCIIEOBAHUIO METOa
u3MepeHuii). OaHaKoO, KOrja ILENbl0 SKCIEPUMEHTA IO OLIEHKE MPEIM3MOHHOCTH SIBJISIETCS YCTAHOBJIEHHE
pacxoxaeHus, KoTopoe OyaeT HMMeTh MeCTO Ha TMpakThke (HarmpuMep, Korja TOCTaBIIMK W TOKYMaTenb
UCIBITBIBAIOT MpOObl OAHOTO M TOTO K€ TPOJAYKTa), TOT/Aa pPacXoXKACHWE, BO3HHUKAIOIEe BCIEACTBUE
reTepOreHHOCTH MaTepuraja, HeOOXOAMMO BKIIOUATh B OLIEHKY MPEU3MOHHOCTA METO/1a UBMEPEHU.

Heo6xoauMo Takke MpeaycMOTpeTh, YTOObI KaXK/IbIi pe3yIbTaT B SKCIEpUMEHTE OblJl MOMyUYeH ¢ cOOI0/IeHneM
npoueaypbl MCHbITAHUI, HE3aBUCHUMO OT JPYIUX HCMbITaHWH. DTO OyneT He Tak, ecld OTIeNbHble CTaJuu
NPUTOTOBJIEHUS 00pa3LOB OYAYT BBIMOJHATHCS COBMECTHO JJIsl HECKOJBbKMX OOpa3LoB TakkuM o0pa3oM, YTO
CUCTEMaTUYeCKUEe WM ClydyaliHble MOrPelHOCTH, OOYCJOBJEHHbIE CTaauell MPUTOTOBJIEHUS 00pas3LoB, OyayT
UMeTh oll1iee BIMSHUE Ha pe3yabTaThl UCTIBITAHUH, MOJydeHHBIE Ha 3TUX 00pasiax.

5.1.4 Mopaenb ajist TeTEpOTeHHBIX MaTepUaloB, MPeJIOKEeHHas: B MyHKTe 5.1, qaeT MHGOPMaLHUIO O pa3IuuusIX
My poOaMu, KOTOpbIE HE MOTYT ObITh MOJYYEHBI 110 MOJEITN C OAHOPOJHBIMU YpOBHSMHU, onucanHoi B LOCT
P UCO 5725-2. KoHeyHO, HEM30eXKHbI pacXo/ibl, CBSI3aHHBIEC C MOJIy4eHUEM JOMOJHUTEIbHOM nH(GOpMaLuU, TaK
KaK TpeyiaraemMasi Mojelb TpeOyeT OoJbIlero KoiuyectBa mpod ajis ucnbiTanuii. Ho 3Ta jomonHUTeNnbHAsS
nHdopmarnus MoxxkeT OBITH IIeHHOW. B mpumepe ¢ koxkeit, paccmorpeHHom B 5.1.1, uHdopmanus o
HEOIHOPOHOCTH ILIKYP MOXKET OBITh UCIIONIL30BaHA /ISl IPUHSTHS PEILCHHS O TOM, CKOJIBKO IIKYp HEOOXOAUMO ISt
UCTIBITAHUI TIPU OTIIpPaBKe TOBapa, UJIM e, YTO JIydllle - UCTbITHIBATH OOJbLIE WIKYp ¢ HEOOIBIIMM KOJMYECTBOM
(parMeHTOB OT KaXKIO# IIKYpbl UJIM UCHBITHIBAThH LIKYpP MOMEHbIIE, HO ¢ OOJBIIMM KOJMYECTBOM (JparMEeHTOB OT
KaXoi Kypbl. B mpumepe c¢ rpaBuem, paccMoTpeHHOM B 5.1.2, uHGopManusi 0 pa3avuusaX MeXIy Mmpodamu
MOXKET OBITh HCIONB30BaHa [UIsl pEIleHUs, SBJISeTCs 1M mpoleaypa oTtbopa npo0 w3 Oonbluoro odbema
YAOBJIETBOPUTEIBHON MITH HY)KIAeTCsl B COBEPIICHCTBOBAHUH.

5.1.5 Mogenb, onucaHHas B 3TOM MYHKTe, MPUMEHMMa K SKCIEpUMEHTaM, BKIOYAIOIIMM Tpu QakTopa,
pacroyioKEHHbIX B TaKol MocjeoBaTeabHOCTH: "TabopaTopru' - KaK BbICOYallUMi ypOBEHb B HepapxvH, (GakTop
"MpoObl BHYTpU Jabopatopuii” - Kak CleaylolMii ypoBeHb B Hepapxuu M ¢akrtop "pe3yibTaThl MCTBITAHUN B
npenaenax npo0" - camblii HU3KWI ypoBeHb B uepapxuu. J[pyroit ciydaif, ¢ KOTOpPbIM MOXHO CTOJIKHYTHCS Ha
npakTuke, - TpexdakTopHas uepapxus: "mabopaTopuu'" - Kak BbICOUANIIMI YPOBEHb, '"pe3yJabTaThl UCTIBITAHUN B



npezenax yjabopatopuil" - Kak cieayrolMii ypoBeHb M "pe3yabTaThl MapaUleNbHbIX ONpeeseHUl B pe3ysbTaTax
UCTBITAHUNH" - KaK HaMHU3LMA ypOBEHb. DTOT Cllyyaid MOXKET BO3HMKHYTb, €CJIM JJAOOpaTOpUsIM - y4acTHULAM
JKCIIEPUMEHTA M0 OLEHKE MPELU3MOHHOCTH MOCHUIAOT M0 OJHOM MpoOe rOMOreHHOro mMarepuasna ¢ npoch0oi o
BBIMIOJIHEHUHU JBYX (BO3MOYKHO - 0oJjiee) MCMBITaHUI Ha Kaaoil mpole M eciaM KakJoe MCMbITAaHWE BKIIOYAaeT B
ce0si HEKOTOpOE YHMCIIO ONpeNeNeHHi, a pe3ylbTaThl MCIBITAHUN PACCUMTHIBAIOT KaK CPEeAHME 3HAYEHMS ITHX
onpeaeneHnit. K 3HaueHusAM, MOJyYEHHBIM B TAKOM KCIEPUMEHTE, MPUMEHUMbI (GOPMYJIbl, TPUBEAEHHbIE B 5.5,
5.6 1 5.9, HO cTaHAAapPTHBIE OTKJIOHEHMS MOBTOPSIEMOCTH M BOCHPOU3BOAMMOCTH JOJKHBI OBITH paccUMTaHbl
HECKOJILKO MHBIM CIOCOOOM, KOTOpBIM MpHWBEAEH B mpuMmedaHuu 2 k 5.5.5. HeoOxoammo Tarke MpaBUIIBHO
3aJaBaTh YWCJIO ONPEINCIICHUH, MOMIEKANX YCPEAHEHUIO, U1 BBIAAYM pE3yJbTaTa WCIBITAHWUN, TaK KaK 3TO

BJIMSIET HA 3HAUEHU S CTAHJAPTHBIX OTKIOHEHUH MOBTOPSIEMOCTH U BOCITPOM3BOIUMOCTH.
5.2 Ilnan sxcniepuMeHTa

5.2.1 Ilnan SKCIIEPUMEHTA [JId TETEPOr€HHOIO MaTrepuaja rnpeacTtaBJIi€H B tabnuie 9.

Kaxnyro naboparopuio u3 4ucna £ , YUacTBYIOIIYIO B 3KCIEpUMEHTE, 00ecreunBaroT IBYMs mpodamMu Ha
KOKIOM M3 ~ YpOBHEW W TOJyYaloT JIBa pe3yjbTaTa M3MEpeHHil Mo Kaxkmoil mpobe. Takum oOpa3oM KaxKablit
9JIEMEHT (slueiika) B SIKCIIEpUMEHTE COACPIKUT YEThIpE pe3yibTaTa U3MEpeHUid (Mo J1Ba pe3ysibTata U3MEepeHui s
KaKJI0¥ 13 ABYX Mpoo).

3Ty NpoCTyr0 MOJENTb MOKHO 00OOIIMTH Ha Cilydail HCrob30BaHus Goiee ueM ABYX Mpod Ha 1abopaTopuio U
YpPOBEHBb WJIM TOJIydeHHe Oojiee yeM JBYX pe3yJabTaTOB M3MEpeHHUil mo kaxaoi mpobe. Pacuetsl mo Gosee obieit
MOJIE/IM 3HAYMTENIBHO CJI0KHEE, YEM B CTydasiX ¢ IBYMs pe3yJbTaTaMu U3MEPEHM Mo Kax10# npode uiu ¢ AByMs
npobamu Ha naboparopuio U ypoBeHb. OJHaKO MPUHIUIBI Oojee o0leli MOAENN OCTAalOTCS TEMHU JKe, Kak U B
cllydae MpoCTON MOJeN, MO3TOMY pacyeTbl OyAyT M3J0KEHbI 3/1€Ch J€TalNbHO 1Sl IPOCTOi Moaean. @opMybl s
pacyeToB CTAHAAPTHBIX OTKIOHEHUH MOBTOPSIEMOCTH M BOCHPOM3BOIMMOCTH TPU MCTIOJIB30BAHUHU O0ILEi MOJeH
JlaHbl HUXKE B 5.9, a mpuMep Mo ux npuMeHenuo - B 5.10.

Mk i H
5.2.2 JlaHHBIE SKCMIEPUMEHTA JIJIsl TETEPOTeHHOTO MaTepraia 0003HavaroT , Te © - Homep snabopatopuu (

=12, ..., P ); s YPOBEHB (J =12, .., 7 ); L. npoba (‘f =12, .., g ); ko pe3ysbTaT U3MepeHu i (’;: =1,2,.." ).

. g7
O6b1uno © =2 1 # = 2. B GonbumucTe 061X Mojieneii £7ou? 2 2 unu oba - OoJiee ABYX.
[Npumeuanue - BLOCT P UCQO5725-1 u [OCT P UCO 5725-2 # WCIOJB3YIOT Kak Ynuciio Jaboparopuii v Kak

WHJIEKC B TabJIMIlaX KPUTUUECKUX 3HAYeHU Asl KpuTepus KoxpeHa: A1 MOJielii SKCIepUMEHTa C OJHOPOIHBIMHU
YPOBHSMHU 3TO OJIHO M TO K€ 4ucio. B mMomenu ans rereporeHHOro marepuaia wHAEKC Juisi kputepus Koxpena
1

MOKET OBITh KpaTeH YHCiTy 1abopaTopuid, TOITOMY £ MCTOJIB3YIOT 31€Ch Ul 0003Ha4YeHus yrcaa 1abopaTopuid, a
- 1151 UHJIEKCa KpUTEPHUS

Koxpena.

5.3 Opranu3zauus 3KCrepuMeHTa

5.3.1 Tlpu nnaHupoBaHUU SKCIIEPUMEHTA C TETEPOTEHHBIM MaTepuaaoM HeOOX0AMMO ClieZIoBaTh PYKOBOACTBY,
U3MI0KeHHOMY B pazzaene 6 LOCT P UCO 5725-1. JIonoJHUTENbHBINA BOMPOC, KOTOPHIi J0MKEH ObITh pACCMOTPEH:
CKOJIBKO MPOO JOJIKHO OBITH MOATOTOBIICHO IS KaXK/10# TabopaTopuu Ha KaXKI0M ypoBHE?




OOBIUHO C YYETOM 3aTpart, MoTpedyeTcs ABe MPoObl IS KaXKI0M 1JabopaToOpuu Ha KaXKIOM YpOBHE.

®opmynbl, TaOMUIBI U PUCYHKH B pasaene 6 u mpuioxennu B [OCT P UCQ _5725-1 morytr ObITh
MCIOJIL30BaHbl MpU BbIOOpE yKcia jaboparopuii, mpod U MapaiesibHbIX ONpeaesieHnid, HO ¢ MOAU(UKALIUIMU,
M3JI0’KEHHBIMU B 5.3.2 10 5.3.5.

5.3.2 HeonpeneneHHOCTh OLEHKU CTaHAaPTHOIO OTKJIOHEHUS MOBTOPSIEMOCTH, MOJTYYEHHON U3 SKCIIEpUMEHTa

Ha TreTepOTeHHOM MaTepuase, MOKET ObITh OIIEHEHa pacueTOM BEMYMHBI A (em. 6.3 LOCT P UCO 5725-1) no
dopmyne

A, =196 J1/2p'g(n -1 (16)

BMECTO onpefeneHHoi paBeHcTBoM (9) LOCT P UCQ 5725-1. OgHako BhillenpuBeaeHHas GopMyina MOXKeT ObITh

1
P
MoJy4YeHa 3aMeHOM Py ypaBHenuu (9) LOCT P UCO 5725-1 Ha £ g. 3HauuT, Ha pucyHke B.1 naHHble nis

MOBTOPSEMOCTH MO i B Tabnuue | LOCT P UCO 5725-1 moryT ObITh MCHOJB30BAHBI I IKCIIEPUMEHTA C
reTepOreHHbIM MaTeprUaaIoM BHECEHUEM Ha PUCYHOK WJIM B TaONMILy BETUUMHBI gor ‘><g. B obmewm ciyqae, koraa

=2, npoObl, MOJATOTOBIEHHBIE [T KAKJIOM J1abopaTOPUHU U KKIOTO YPOBHS, BHOCST B TaOJUIy WU HA PUCYHOK
s COCT PUCQ 57251 ¢ P =27

A
[Ipumeuanue - @opmynsl (16) s g u (17) pns R MOJIydEHBl METOJOM, OMMCAHHBIM B MpUMEYaHuu 24
[OCT P UCOQS5725-1.

5.3.3 HeompeneneHHOCTb OLIEHKM CTaHJAPTHOTO OTKIOHEHUS BOCIPOM3BOAMMOCTH, TOJTYYEHHOW W3

A
SKCMEPUMEHTA Ha TETEPOTeHHOM MaTepualie, MOXeT ObITh OLEHEHA BIYMCICHUEM BEJIUUUHBI R (em. 6.3 LOQCT P
HUCO 5725-1) mo ¢opmyrne

Ap =196+(Dy + Dy + Dy)if2y?) (17)

BMecCTO omnpeaeneHHol ypapHenuem (10) LOCT P UCO 5725-1,

e D mI07 =D+ (@2 )+ 1) K-y

Dy =[(@%1g)+ Ung)]* fp' (g - 1]

b

Ly =1[p'glr-1)]

2

T-onlo (GH onpeeneHo B 5.4.1).

y=apla,



T Uy Up

BeanuuHbl n U MOTYT OBITH BbIBCJICHBI U3 NPCABAPUTEIbHBIX OLICHOK CTaH AaPTHLIX OTKJIOHEHU I , )4

a
", MOJy4EeHHBIX B MPOLIECCE CTAHJAPTH3ALMKE METOIA U3MEPEHUSL.

5.3.4 JletadbHyI0 OpraHU3aLMIO0 SKCIIEPUMEHTA C TETEPOreHHBIM MaTepHaioM OCYIIECTBISIIOT B COOTBETCTBUU C
PYKOBOJICTBOM, U3JIOKEHHBIM B pazzaenax S u 6 LOCTP UCO 5725-2,

Call

Moxnynkr 5.1.2 LOCT P UCO 5725-2 cofepsKuT TpeGoBaHus U1st "TPYIIbl U3 *© UCTIBITAHUI" HIIH "TPYIIIBI M3
" it" (HanpuMep, TpeGOBaHMe, YTO IPYNNA U3 '° HCMBITAHUH JOKHA MPOBOIMTHCS C conoz[eHI/E:M
H

U3MEpPEH Ui

}/CHOBI/Iﬁ HOBTOpS[eMOCTI/I). B OKCIICPUMECHTC Ha ICTCPOITCHHOM MaTcpUaliC 3THU Tpe60BaHI/I$[ OTHOCAT K I'pyIIie
HUCNBITAaHUH B 9JICMCHTC, TO €CTh KO BCEM HCIIbITAHHUAM B OJIHOM J'[a60paT0pI/II/I Ha OAHOM YPOBHC.

B skcniepyMeHTe Ha reTeporeHHOM MaTtepHale Yiciao nMpood, KOTOpOe JOMKHO ObITh MPUTOTOBIEHO JUIS KaXK0TO
IX 1 IX
YPOBHS, PaBHO prE (To ecThb 2% B oGbHOM ciydae, Korja g - 2). BaxxHO pa3MecTuTh 3TH npob mo

nabopaTopusIM-y4acTHUIIAM CITydaiiHbIM 00paz3o

M.
5.4 Ctaructuyeckas MOJECJIb OKCIIEPpUMEHTA C ICTCPOICHHBIM MaTCpUaJIOM

5.4.1 OcHoBHas MoOJieNb, UCTOJB30BAaHHAsA B HacToslleM ctaHaapte, onucaHa B 4.1.1 paBencrsom (3). Jlns
SKCMEPUMEHTA C TeTEPOreHHBIM MaTEpUAIOM 3Ta MO/IeNIb MPUHUMAET BUJ

}’!ﬂk = mj + Bg}" + Hg’r’f + é'g}'f.i:

(19)

w2 8 o
Unensr ™, By MMEIOT Te K€ 3HaYeHMs, Kak U B paBeHcTBe (3), HO paBeHCTBO (19) coaep kUt ocoOblid wiieH

, KOTOpBI O3Ha4aeT pasiuyve Mexay npodamu (HEOAHOPOAHOCTH MPoO0), a WHICKC t. HOMeEp MpoObl B
nabopatopusx (3HaYEHUs JPYruX UHAECKCOB JaHbl B 5.2.2).

EcrecTBeHHO monarate, 4TO paziMyue Mexay npodaMu sIBJsieTcs clydalWHOW BEIMYMHOM, HE 3aBUCAIICH OT
M
I
nabopatopur, HO OHO MOXET 3aBUCETh OT YPOBHSA B 3KcrmepumeHTe. Torma useH * imeer HYJIEBOE

MaTEMaTUYCCKOC OXKUAAHUE U JUCIICPCUIO

_ 3

5.4.2 B o6b1uHOM city4ae ¢ AByMs mpoOamu jjist 1TabopaTopuu U AByMS pe3ylibTaTaMyd U3MEPEHUi Ui mpoObl

=n=2=2
(g=» ),onpez[en;uoT:

a) cpeHee IS MPOOBI U PACXOXKIEHHS MEXILY pe3ydbTaTaMH MCHbITAHUH JUT TaGOpaTopuu *, YpoBHs Y u
npoOkI f’(‘t =1 umu 2)



Yy = gt vgald /2

@n
e = b’y‘tl Vi |; 22)
b) cpenHee is AeMEHTa U pa3Iudne MEXIY podaMu 11 TabopaTopuu - YPOBHS J
Yy = (g Y yygadie ’ 23)
¢) o01ee cpeiHee M CTaHAAPTHOE OTKIOHEHUE CPEeIHUX /1J1sl SJIEMEHTOB Ha ypOBHE J
g 1
yi=Zhyle
- (25)
? 2
Syj = E(yy _yj:' "f(p _1:'
= : (26)

. 1
I
I7le CyMMHPOBaHHUE OCYILIECTBIISAIOT MO BceM JabopaTopusimM © = 1, 2, ..., £

5.5 CraTucTuveckuil aHaiu3 IJaHHBIX SKCIEPUMEHTa

5.5.1 B 3TOM myHKTe JeTalbHO paccMaTpUBAIOT Cilydaid, KOraa Uil KaKAoi JlabopaTopuu Ha KaKAOM YPOBHE
NPUTOTOBJIEHBI MO JBE MpOOBl M Ha KaXA0i npoOe mNojydyeHbl JABa pe3yjibTara MU3MepeHUui (o0l ciaydait
paccmatpuBatoT B 5.9 u 5.10).

['pynnupyroT nojyuyeHHble AaHHble B Ta0auiy (cM. Tabauny 9). Kaxxnas komOuHauus 1abopatopuu U ypoBHS
oOpazyeT "»yieMeHT" B 3TOM TabnuLe, CoAepKalMil UeTbIpe pe3y/ibTaTa U3MEPEHHA.

Hcnonsiys ypaBHenus (21)-(26):
a) pacCUMTHIBAIOT PACX0XKICHUS MEXKIY pe3ylbTaTaMu U3MEpeHH il U CBOAAT X B Tabauiy (cM. Tabnuiy 10);
b) pacCUMTBHIBAIOT pacX0XKACHUS MEXKy MpoOaMH U CBOJAT UX B Tabnuiy (cM. Tabnuuy 11);

C) PacCUMTHIBAIOT CPEIHUE AJISl DJIEMEHTOB M CBOJAT UX B Tabnuiy (cM. Tabnuuy 12);



3anuceIBarOT pacxoKACHHU A KaK MOJIOKHUTCJIbHBIC BEJIMYHHbI (TO €CTb UTHOPHPYA 3HaK).

Tabnuua 9 - Pekomenryemast opma Jjist conoctaBieHUsl JaHHBIX KCIIEpPUMEHTA JIJIsl TETEPOTeHHOTO MaTepuana

Homep
na6 Homep npobu

i 1

2

2 1

2

i l

2

P ;

Tabnuua 10 - Pekomenayemas dopma a1 TaOyaupOBaHUSl PacXOKICHUH MEXIy pesyJbraTaMu
JKCIIEPUMEHTE AJIs1 TETEPOTEHHOr0 MaTepuania

U3MEpEHU

naﬁL{:aTn;;m Homep npobul

| l

2

2 1

2

i 1

2

p' -12

-

Tabnuua 11 - Pexomenayemas gopma aisi TabyaMpoBaHUs pacXoKAEHUH Mexay MpobaMu B SKCHEpUMEHTE sl



ICTCPOrCHHOro MaTepuasia

Howmep
nabopaTopHH

Tabnuua 12 - Pexomenmyemast opma as1st TaOyJIMpOBaHKS CPETHUX 3HAYSHU I 110 DJIEMEHTaM B SKCIIEPUMEHTE ISt
reTepOreHHOro Marepuana

Homep
nabopaTopHH

5.5.2 Ecan aneMeHT B Tabauue 9 conepKUT MEHEe YEThIPEX Pe3yJbTaTOB U3MEPEHUI (Hanpumep, Mo MpUYHHE
nopuu Npod WM MCKIKOYEHUs JaHHBIX MOC/e MPUMEHEHUs! METOI0B KOHTPOJISI HaJIMUMSl BHIOPOCOB, OMMCAHHBIX
HUKE), TOrAa:

a) 1100 UCMOJB3YOT OPMYJIbI AJ1s1 OOLIEro ciiyvas, MpUBEIECHHbIE HUXKE;

b) 16O UTHOPUPYIOT BCE TAaHHBIE B DJIEMEHTE.

AnbTepHaTUBa a) SIBJSIETCS MpeanouTuTenbHoi. Beibop b) - GpocoBbie JaHHbBIE, JOMYyCKaeT MPUMEHEHUeE
NpOCTbIX GOpMYJI.

5.5.3 JIns kaxxaoro ypoBHs J SKCIEPUMEHTA PACCUUTHIBAKOT:



a) CyMMY KBAJIpaTOB PAacXOXKICHUH MEXIy pe3yJbTaTaMu U3MEpeHUid B rpade J tabnuubl 10 (cyMMupYyIOT 1O

nabopaTopusiM U ABYM Mpodam)

1=l {= (27)

-

b) cyMMy KBaJipaToOB pacxoxaAeHU Mex Iy npodamu B rpade J tabauuel 11 (cymMHUpYIOT BCe a nabopatopuii)

1A 7
=1 . (28)

C) cpelHee 3HAYeHWE W CTaHAApTHOE OTKJIOHEHME CPEAHMX AJsl 3JIEMEHTOB B rpade J Tabmuubl 12 ¢
UCIONb30BaHUEM ypaBHeHul (25) u (26).

5.5.4 Vcnone3ytoT Tabmuibl 10-12 ¥ cTraTucTUYecKre pe3yibTaThl, pacCUMTaHHbIE TIO 5.5.3, 4TOOBI OIEHUTH
JlaHHbIE€ HAa OJHOPOJHOCTh M HaluuMe BHIOPOCOB, Kak omnucaHo B 5.6. Eciau kakue-TO JaHHbIE HCKIIOYAIOT,
NepecUUTHIBAIOT CTATUCTHYECKUE PE3YJIbTaThI.

5.5.5 PaccunThIBalOT CTaHAAPTHBIE OTKIOHEHHS MOBTOPSIEMOCTH i ¥ BOCIPOU3ZBOAUMOCTH B , TIOJIB3YACh
dopmynamu:
55 = 85 1(4 p':l’ 29
Sk =sh + (85, — SSE) (4"
. (30)
Ecnu 310 naer
SRy < o ’ 31
TOIJa yCTaHABJIUBAIOT
K T (32)
5 g

PaccunThIBatOT OLIEHKY CTaHJAPTHOTO OTKJIOHEHHUS , SBJISIFOILETOCS MEPOM pacXoKICHUsI MEX1y npodamu,

no gopmyie



32‘%. = S5 H(2p") — 55, 1(8p") (33)

ITpumeuanus

1 MoeT nokaszaTbCsi MTHTEPECHBIM BBIMTOJIHUTh UCTIBITAHUE HA 3HAYMMOCTh, YTOOBI OMpPEAETUTh, SBISETCS U
pacxoKAeHHe MEXIy MpoOamMHu CTaTUCTHYECKH 3HAUYMMBIM, OJIHAKO A3TO HE SBJSIETCS HEOOXOIMMOW YacThiO
aHanu3a. HekoppekTHO MCMONb30BaTh TaKOE MCIMbITAHUE, YTOObI PElIMTh, MOXKHO JIM MpeHeOpeyYb pacxoXKIeHueM
MeXly mpobaMu B aHaiiu3e (Tak Kak pe3yJibTaThl UBMEPEHUI B KaXkI0M djieMeHTe 00pabaThIBalOT TakK, Kak eciiu Obl
OHU Bce ObUIM MOYYEHbl Ha OJIHOM W TOH ke mpobe). DTO BHECTO Obl CUCTEMAaTHUYECKYIO MOTPEIIHOCTL B OLEHKY
CTaH/IAPTHOTO OTKIOHEHMSI TIOBTOPSIEMOCTH, TIOCKOJIBKY YTBEP)KIACHHE O TOM, YTO PACXOXKACHUE MEXKIY TpodaMu
HE SIBJISIETCS] CTATUCTUYECKN 3HAUYMMBbIM, HE JIOKa3bIBAET, YTO ITUM PACXOKJIEHUEM MOKHO TTpeHeOpeyb.

2 B cayudae, onucanHoM B 5.1.5 (korma ummetorcss Tpu ¢akropa: "nabopatopuu', "HCHBITaHUS BHYTPH
nabopaTtopuit" W 'mapajuieNbHbIE OMNpeNeNieHUs TPU BBIMOJIHEHUM WCIBbITAaHUK'"), CTaHAapTHBIE OTKIOHEHMS
MOBTOPSAEMOCTH ¥ BOCIIPOM3BOJMMOCTHU JOJIKHBI PACCUUTHIBATHCS MO (JOpMyIam:

55 = S5 1(2p") sk =5y S5 (4P

O1H (GopMyNBI TPUMEHSIOT, KOTAAa pe3yJbTaThl MCMBITAHUM PAaCCUMTHIBAIOT KakK CpeiHee pe3yJlbTaToB IBYX
OMpeaeICHUM.

5.5.6 HccneayoT 3aBUCUMOCTD U oT 00Imero cpeaHero U, €CIIM OHa €CTb, ONPEUENAOT

(GyHKIIMOHAIBHBIE COOTHOIICHM S, UCTIOB3YsI METO/IbI, onucaHHbie B 7.5 LOCT P UCQ 5725-2.

5.6 UccnenoBaHue TaHHbBIX HA COBMECTUMOCTh U HaJl4ue BbIOPOCOB

5.6.1 Ilpu npoBepke NaHHBIX HA COBMECTUMOCTb UCTIOJB3YIOT CTaTHCTUKU & u x , onucanusie B 7.3.1 LQCTP
UCO 5725-2.

I[J'[SI KOHTPOJIA COBMECTUMOCTH CPECAHUX 3HAYCHUM B 2JIEMEHTax pacCUUTBIBAIOT CTATUCTUKY A Io (bopMyne

'325'?' - (_}’y‘ _y.,i"} IS}'J' . (34)

HanocsaT cratuctuueckue naHHble Ha rpaduk, 4ToObl MOKa3aTh, B KakUX JaOOpaTOpHsX MMEET MEeCTO
HECOBMECTUMOCTb, BBICTPAUBAIOT AaHHBIE MO YPOBHSM, a TaKkKe TPYHIUPYIOT UX MO 1abopaTopusM.

J1J11 KOHTPOJIE COBMECTUMOCTH PACX0XKIEHUN MEXK Iy MPOOaMU pacCUUTHIBAIOT CTATUCTHKY £ o dopmyie



by =wy ! [SSg 07 55

Hanocsat cratuctuueckue naHHble Ha rpaduk, 4ToObl MOKa3aTh, B KakUX JaOopaTOpHsX MMEET MEeCTO
HECOBMECTUMOCTb, BBICTPAUBAIOT AaHHBIE MO YPOBHSM, a TaKkKe TPYNIUPYIOT UX MO 1ab0paTopusM.

J171st KOHTPOJISE COBMECTHMOCTH PAcXOXKICHUI MEXIY pe3ylbTaTaMi U3MEpeHH, pacCUUTHIBAIOT CTATUCTHUKY
no qopmyre

ge =Wy | J55, 12p" 56

HaHocsaT oTH cTatucTHyeckue NaHHbIE Ha TpaduK, YTOOBl MOKa3aTh, B KAKUX JaOOPAaTOPHsIX MMEET MECTO
HECOBMECTUMOCTb, BHICTPAUBAIOT AAHHbIE M0 YPOBHSIM, a TaKXkKe IPYNIUPYIOT UX MO J1ab0paTopusiM.

Hurtepnperanus rpa¢ukoB NOJHOCTbIO onucana B 7.3.1 LOCT P UCQO 5725-2. Ecau naboparopust cooOInaeTr

pe3ynbTaThl C CUCTEMAaTHUYECKUMH TOTPEIIHOCTAMH, TO Uil Hee OONBIIMHCTBO JAHHBIX MO CTaTUCTUKE Ui
CpeJHMX 3HAYeHWI B dJIEMEHTaX Ha COOTBETCTBYIOLIEM rpaduke OyaeT GOJbIIMM M MMETh OJHO HampaBJeHHUE.
Ecnu naGoparopusi He mpoBena HM3MEpPEHHME BHYTPU YPOBHEW € COONIOJEHMEM YCIOBUM MOBTOPSEMOCTH (U
JIOTYCTUJIa HalM4he TMOCTOPOHHUX (JAKTOPOB, YBEIMUMBIUMX pPACXOXKAEHHUE MEXIy Mpobamu), TO Ha

COOTBETCTBYIOILIEM IpaduKe AJisi CTATUCTUKH k OyayT BUAHBI HEOOBIYHO OOJIbIIME CTATUCTUYECKUE AAaHHbIE AJIS
pacxoxxaeHuit Mmexxay npodamu. Ecnu naboparopus uMeeT MIOXyl0 MOBTOPSEMOCTb, 3TO MPOSBUTCS Ha rpaduke B

BHUAC HEOOBIYHO OONBIINX 3HAYEHUI CTAaTUCTUKH JJIs paCXO}KI[eHI/Iﬁ MCEXKAY pe3yJbTaTaMUu H3MepeHHﬁ.

5.6.2 WccnenytoT AaHHBIE SKCTIEPUMEHTA € TOUKH 3pEHUs HAJTMYHUS KBa3UBBIOPOCOB M BBIOPOCOB MO KPUTEPHUSM
Koxpena u ['pa60ca, kak 310 onricano B 7.3.3 u 7.3.4 LOCT P UCQ 5725-2.

I[J'IS[ MPOBCPKHU HAJIUYUA KBa3I/IBBI6pOCOB )51 BBI6pOCOB B pacXOXXACHUAX MCEKAY pe3yjbTaTaMu I/IBMepeHI/Iﬁ

J
paccUMTHIBAIOT 3HAUEHUS CTATUCTUKU KoXpeHa [uis KaXa0ro ypoBHs ~ 1o gopmysie

nax ¥ , (37)

rae ™ - HanGonblnee pacXokIeHHE MEXTy Pe3ylbTaTaMi U3MEPEHUH * JUIsl ypoBHS /4

JIis moab3oBaHus TabnMLeH KpUTHUECKUX 3HaueHuid noanyHkra 8.1 LOCT P UCO 5725-2 caenyer B Tabnuie

1
. L p=2 n=2=2
HalTH psijl, COOTBETCTBYIOIIU i , Ha Kpato cjieBa U B rpade .

YT0oObl MPOBEPUTH HATMUYME KBAa3MBHIOPOCOB M BHIOPOCOB B PACXOXKIACHUAX MEXKIy MpoOamMH, pacCUuMTHIBAIOT

3Ha4YeHMs cTaTUCTUKK KoxpeHa i1l KaK0ro ypoBHs Y 1o ¢dopmyie

O =we S
max SR (38)

W Wiy J
rae ™% - Temepb HAMGOIBIICE PACXOXKACHHE MEHKIY IPOOAMH  © 17151 ypOBHS ~ .



Jnst monw3oBanus Tabnuiel kputuueckux 3Hadenuii B LOCT P UCQ 5725-2 cnenyeT B Tabauiie HaWTHU P,

1
L P =2p P
COOTBETCTBYIOLIUU , Ha Kparo CJicBa U B rpa(be = 2.

YT0oObl MpOBEpUTH HA HAIMYKME KBA3MBHIOPOCOB M BHIOPOCOB CpeHME 3HAUYEHHUS B DJIEMEHTaX Ul KaXKI0To

YpOBHA J, paccUMTHIBAIOT MO 3TUM 3HAYEHUSM CTaTUCTUKY ['pabbca, kak 3T0 mokazano B 7.3.4 LOCT P UCO

S .
53725-2 (rme ©-s10 ¥, onpenenennoe Gopmyoit (26) cornacto 5.4.2).

HuTepnperanus 3TUX NMpOBEPOK MONHOCTHIO onucana B 7.3.2 LOCT P UCO 5725-2. B sKkcrniepMMeHTE Ha
reTepOreHHOM MaTepuasie pe3yJbTaTbl 3TUX MPOBEPOK JOJKHBI ObITh MCHOJB30BaHbI B CIEAYIOIIEM MOPSIKE.
CHayvana Hy)KHO NMpuMeHUTh TecT KoXpeHa K pacXoxAeHHUsIM MEXIy pe3ylbTraTaMu u3MepeHuil. Ecinu Ha ocHoBe
9TOTO aHajlM3a PeLeHO, YTO PACXOKACHHUE MEXKIY pe3yJbTaTaMu U3MEpPEeHUil SBsSeTCs BIOPOCOM U JOJIKHO OBbITh
MCKITIOUEHO, Toraa oba pe3ynbTaTta W3MEepeHHit, KOTopble Jaau BHIOPOC, NOKHBI ObITh MCKIIOUEHBI TPU pacyeTax
CTaHJAPTHBIX OTKJIOHEHU MOBTOPSIEMOCTH M BOCHPOU3BOAMMOCTH (HO MPHU 3TOM JAPYIHE pe3yibTaTbl U3MEPEHU I
B 2JIeMEHTE JOJKHBI ObITh ocTaBjeHbl). [lanee nmpumeHstoT TecT KoxpeHa k pacxokAeHHUsIM Mexay npobamu u,
HakoHel, - TecTbl ['pab6ca k cpeJHUM 3HaYeHHSIM B dyieMeHTax. Eciiu peieno, 4to pacxoxaeHue Mexxay npodamu
WJIM Cpe/iHee 3HAYeHHE B DJIEMEHTE SBJSETCS BHIOPOCOM U UYTO Pe3yJbTaThbl, KOTOPbIE CTAJIM MCTOUHUKOM TaKUX
BBIOPOCOB, MOJUIEKAT MCKIIOYEHHIO, TOTAA BCE DKCIEPUMEHTANbHbIE JaHHBIE 7S COOTBETCTBYIOIIMX 3JIEMEHTOB
MCKIIFOYAIOT U3 pacyeTOB CTAHAPTHBIX OTKJIOHEHUH MOBTOPSEMOCTH U BOCIPOU3BOJUMOCTH.

5.7 llpencraBiieHUe pe3yibTaTOB IKCIEPUMEHTA

PexoMenaauuu, npeanoxxeHHele B 4.7, B paBHOI CTENEHU MPUMEHUMBI K SKCIIEPUMEHTY Ha I€TEPOTEHHOM
marepuare.

5.8 Tlpumep 2. DkcriepyMeHT Ha reTepOTeHHOM MaTtepuale

5.8.1 ArperaTupoBaHHbIE YAaCTHIbl MaTepUasoB (CBA3aHHbIN LIEMEHT WK OUTYM), CiyXkallue Ui MOKPbITUS
a’poJpOMOB U JIOPOI, JOJDKHBI 001ajaTe ONpPENENCHHON BJIAro- M MOpPO30CTOMKOCTBIO. MeToa, KOTOpbIi
MPUMEHSIOT 715l UBMEPEHUSI ATUX UX BO3MOXKHOCTEH, - 3TO UCTIBITAHME HAa MPOYHOCTD C UCTOJIBb30BaHUEM Cyib(aTa
marHusi cornacHo BS 812-12 [6], mpu KOTOpOM HCHBITYEMYIO HaBECKy Marepuana MOJABEPraloT MponuTke (B
HECKOJIbKO LIMKIOB) B HACBILIEHHOM pacTBOpe cyibdaTa MarHus ¢ mnocieayroleil cymkoil. M3HauanbHO HaBecky
TOTOBAT M3 OCTaTKa Ha cuTe ¢ oTBepcTusMu 10 MM nocie oTceBa. B mpouecce vcnblTaHUI YacTULbI U3MENBYALOT,
U pe3yJbTaTOM M3MEPEHHUs SBJSETCS MaccoBas J0JS OT MCHBITYEMOW HaBECKHU, KOTOpas MPOXOAMUT yYepe3 CUTO C
otBepctusivu 10 mm. Boicokuit pesynsrar (cBoime 10% a0 20% mo macce) o3HayaeT arperaTHOE COCTOSIHUE C
IJIOXOM MPOYHOCTEIO.

Tabnuua 13 - [pumep 2. Onpenenenre NpOYHOCTH ¢ MOMOLIBIO CyibdaTta Maruus, %

Homep Howmep YpoBeHb
naboparopuu MpoOkI




Howmep pesynbraTta nusmepenuit

1 2 1 2 1 2 1 2
69,2 67,0 7,4 8.0 4,1 3.5 10,4 10,1
69,7 71,7 6,6 5,7 10,5 13,1 13,9 13,8
66,5 64,1 1.9 2,1 3,0 3.2 8,7 6.7
65,7 65,8 4,2 3.3 1.9 1,1 83 4,8
68,7 69,5 6.3 5.8 2,4 2,9 11,7 7,0
67,7 71,7 9,7 5.3 2,1 3.3 7,9 12,0
71,5 75,3 2,0 3.6 2,4 1.4 9.4 7,1
76,3 77,2 4,7 3.8 6,4 2,3 10,7 7,7
55,4 63,2 3.8 4,1 1,3 0,8 3,7 6.3
65.9 54,7 2,1 3,1 0,7 1,7 3.3 3.7
64.8 70,9 8.4 6,1 6,0 9,7 16,5 12,3
78,2 73,4 8.3 10,6 12,4 9,8 13,2 16,8
64,8 63,4 4,3 5,7 2,9 3,0 7,5 9,3




2 67,0 63.4 7,7 3.9 4,3 6,4 11,1 83
8 1 64,9 68.4 4,4 2,8 1,3 2,8 5,7 6.8
2 65.4 65,5 5.4 6.7 2,7 2,8 4,8 5.5
9 1 - - - - 1,1 0,0 6,6 7,0
2 - - - - 0,7 3,7 4.9 6,3
10 1 57,0 57,7 3.3 0,4 2,1 2,4 5.5 5.8
2 57,1 52,7 4,2 2,3 3,6 3.5 3.9 5,7
11 1 70,6 75,2 5.3 6,4 5,7 1,9 9,5 7,2
2 77,9 68,2 3.5 7,1 1.4 3.0 8.1 7.4
OkoHuyaHue Tabauubl 13
Howmep Howmep YpoBeHb
naboparopuu npoOkI

Howmep pesynpraTta uamMmepeHuit




1 2 1 2 1 2 1 2
8.9 7,4 31,1 28,5 38,7 41,7 4,2 4,1
7,6 9,1 23,0 23,1 44,2 41,1 7.3 4.4
3.2 3.5 16,5 15,4 36,6 45,2 3.2 5.4
2,8 4,0 10,3 12,8 43,2 40,5 1,7 2,5
4,4 6,1 24,3 16,7 38,9 43,1 3,7 7,7
6,0 6,0 20,8 22,2 46,1 47.4 3.5 5.6
2,7 3,1 20,2 16,2 32,0 35,5 2.9 2,2
2,3 2,9 20,0 11,9 26,5 35,7 3,2 2,3
1.3 1.4 13,8 15,1 36,7 39,5 1,1 1,2
1,5 1,3 11,5 13,3 37,6 34,1 0,6 1,7
8.2 4,2 20,3 24,7 49.4 50,6 11,9 18,5
3,7 4,6 21,0 18,9 48.2 52,4 14,9 8.1
3,1 5.5 27,2 23,3 38,9 29.9 - 1,7




2 5.6 5.5 21,5 22,7 34,4 38.3 2,2 5,0
8 1 1.8 2,2 13,6 12,0 27,0 37,0 0,3 2,2
2 4,0 4,0 15,6 16,7 39,7 34,6 3.6 3.7
9 1 3.8 3.8 17,7 17,1 33,4 33,1 1.8 2,0
2 3,5 2,8 21,4 16,8 26,5 25,2 2,5 1,6
10 1 3,5 3.0 21,7 23,9 35,3 26,5 0,5 4,3
2 3.2 3.5 27,0 32,5 18,0 18,2 2,0 2,1
11 | 3,5 2,5 11,0 18,4 27,0 33,5 5.1 3.9
2 2,0 2,8 16,4 8.1 35,4 29.3 2,1 5,0

5.8.2 JlanHble, npenactaBiieHHble B Tabauue 13, ObIM MOMy4EeHbl B SKCIEPUMEHTE, B KOTOPOM Mapbl Mpoo,
oToOpaHHbIE OT BOCBbMU 00pa3LlOB Marepuaia, ObliM HampasieHbl B 11 naGopatopuii, 1 Ha kaxaoi npobe ObLIU
MOJTyYeHBbI JIBa pe3yJibTaTa M3MEpeHHil Ha MPOYHOCTh C MpUMEHeHUeM cyibdara mMarHus. [IpoOel ObutM Maccoit
okosio 100 kr (OHM UCTIONB30BAITUCH B Psifie IPYTUX MCTIBITAHUI ), @ UCTIBITYeMble HaBeCKU ObLIM Maccoit okoso 350
.

5.8.3 Tabnuupl 14-16 moka3pIBalOT pacXoKISHUS MEXKIY pe3yJibTaTaMi U3MEPEHUH, pa3iuuus MeXKIy mpooamu
W CpeliHME 3HAUEHUs B dJIEMEHTaX, pacCUMTaHHbIE C MUCMOJIb30BaHUEM paBeHCTB (21)-(24), Tonbko Ajs ypoBHs 6
JKCIEpUMEHTA.

IMoncraBnss B paBeHcTBa (27) u (28) pacxokAeHUs] MEXKAY pe3yJibTaTaMu U3MepeHnid 13 Tabauubl 14 u Mexmy
npobamu u3 Tabnuiel 15, momydaem

556 =38166(%)° S8 = 160,5300(%4)°

b



[Tpumensis ypaBHeHus (25) u (26) kK cpeJTHUM 3HAUEHUSIM B dJIEMEHTax 13 Tabauubl 16, nomyyaem

=19,0% g5 = 2,03%
Y6 . (oG1ree cpesHee), 8 ’

Tak urto, ucnons3ys ypaBHeHHs (29)-(33), A CTaHOAPTHBIX OTKIOHEHUH MOBTOPSEMOCTH U
BOCIPOM3BOAMMOCTH U CTAHJAPTHOTO OTKIOHEHUS, KOTOPOE U3MEPSIET PACXOKAECHUE MEXKAY TPOOaMu, MOTYUUM:

Spg T 2,95% Spg T 5,51% oy s 1,?2%

Tabnmuua 14 - [pumep 2. PacxokneHuss MeX Iy pe3yJibTaTaMu U3MEpeHui 171 ypOBHS 6

Homep naboparopun Homep npo6sl Pacxoxnenue Mexuy Cratncrika
pe3yJibTaTaMyd U3MEPEHUH,
%
1 1 2,6 0,624
2 0,1 0,024
2 1 1,1 0,264
2 2,5 0,600
3 1 7,6 1,825
2 1.4 0,336
4 1 4,0 0,960
2 8.1 1,945




5 1,3 0,312
1.8 0,432
6 4,4 1,056
2,1 0,504
7 3.9 0,936
1,2 0,288
8 1,6 0,384
1,1 0,264
9 0,6 0,144
4,6 1,104
10 2,2 0,528
5.5 1,320
11 7.4 1,777
8.1 1,945




Tabmuua 15 - [pumep 2. PacxoxneHust Mexmay mpodaMu aj1st ypoBHsI 6

Homep nabGopaTtopuu Pacxoxxaenne Mexay Craticrnka ©
npobamu, %
1 6,75 1,767
2 4,40 1,152
3 1,00 0,262
4 2,25 0,589
5 2,05 0,537
6 2,55 0,668
7 3,15 0,825
8 3,35 0,877
9 1,70 0,445
10 6,95 1,819
11 2,55 0,668




Tabnuua 16 - [Tpumep 2. CpeaHue 3HaUEHUs B dJIeMEHTaX s ypoBHS 6

Howmep Cpennee anemeHTa, % CTaTHCTHKA A
naboparopuu
1 26,425 1,475
2 13,750 -1,043
3 21,000 0,397
4 17,075 -0,382
5 13,425 -1,108
6 21,225 0,442
7 23,675 0,929
8 14,475 -0,899
9 18,250 -0,149
10 26,275 1,445
11 13,425 -1,108




Tabnuua 17 naet pesynbraTbl pacu€TOB MO APYTMM YPOBHSIM.

Tabmuua 17 - Tlpumep 2. 3HadeHHs] CPEIHUX, CYMM KBAJApaTOB PACXOXKICHWI W CTaHJapTHbIE OTKIOHEHWS,
paccuMTaHHbIE MO JAHHBIM BCEX BOCbMHU YpoBHel B Tabnuue 13 (McKmovas 31eMeHTHI ¢ ONYLIEHHBIMU JaHHBIMHU )

YpoBeHb J Uucno OO6mee Cymmbl KBaz[paTozB CranpaapTHbie OTKIOHEH U], %o
na60palTopI/m cpenHee pacxoxaeHmit, %
F Yi o
, %
SSU- Ry H 5y Syj SRy 5
3 11 3,7 82,99 96,3725 2,62 1,37 2,56 1,85
5 11 4,0 34,70 11,2550 1,88 0,89 2,01 0,34
8 10 4,1 155,39 29,4225 3,49 1,97 3,92 0,00
2 10 5,0 83,51 25,2375 1,95 1,44 2,29 0,47
4 11 8,2 131,07 23,5775 3,10 1,73 3,47 0,00
6 11 19,0 381,66 160,5300 5,03 2,95 5,51 1,72
7 11 36,5 636,19 305.,4775 7,28 3.80 7,78 2,58
1 10 67,4 529,71 92,9225 6,23 3,64 7,05 0,00

5.8.4 PucyHOK 4 npenctaBiseT TMCTOIpaMMbl PACXOXKACHUIM MEXAy pe3yJbTaTaMu U3MEPEeHMH, pacXxoxaeHui
MeX1y nmpobamMu W CpeJHMX 3HAYeHWI B d1MeMeHTax uid ypoBHsA 6. I'paduku Takoro THma MO3BOJISIOT JIETKO
ONpeAeaUTh PACX0KACHHU I, BO3HUKAIOIIME OT PA3IMUYHbIX MICTOUHUKOB (MEX/1y pe3y/ibTaTaMu U3MepeHuid, mpodamu



v naboparopusiMu). PUCyHOK 4 MOKa3bIBaeT, 4TO B 3TOM SKCIIEPUMEHTE Ha YypOBHE 6 MMeeTcs IIMpoKasi Bapualus B
CPEeHUX 3HAYEHUSX MO JIEMEHTaM, TaK 4TO, €CJIM METOJl UCTbITAaHUI Oy/leT COOTBETCTBOBATh crieliMUKaLILH, TO,
BEPOSTHO, OyIyT BO3HMKATh Pa3HOIJIAcHsl MEXIy MPOAABLIOM M TOKyMaTeleM M3-3a PacXoXkKICHWH B pe3yibTarax.
Pacxoxxaenus Mexay npoGaMu, KOTOpbIE MEHbIIE PACXOKICHUH MEXIY pe3yabTaTaMd M3MEpPeHHH (MCTBITaHUi),
03HAYaloT, YTO pa3HMIlA MEXKIy MpodaMu Ha ypoBHE 6 HE SBJISETCS 3HAYUTENBbHOM.

Pucynok 4 - [Ipumep 2. 'uctorpaMmbl pacxoxaeHU U CPEAHUX
3HaYeHud u3 Tad;my 14-16 nast ypoBHsi 6

%
1A
25-
7
36 " %
20 10— 10—
9 4B
4 3B
1A
15 5+ 54 A
a8 2 469
258 78 7
4568 126A
ag 2355788
0= 0- 0- 19
CpefHwe IHa4EHWA Pacxowgerna Mesay PacxowaeHua Maxay
B INEMEHTAX npobamu PEIYNLTATEMH HIMEDEHHA
(HENbITAHMA)

A, B - naboparopuu N 10 u 11 cOOTBETCTBEHHO.

Pucynok 4 - [Ipumep 2. ['uctorpammbl pacxoxkaeHuil U cpeJHUX 3HadeHu i u3 tTadbnuil 14-16 s ypoBHs 6

5.8.5 3HaueHUs CTaTUCTUK A " k, paccuuTaHHbBIe cornacHo 5.6.1, Takke nmpejactaBieHbl B Tabnuuax 14-16
avib Ui ypoBHsL 6. [[ns Bcex ypoBHEH 3TW 3HaueHUs M300paxkeHbl rpadMyeckd Ha pUCYHKax 5-7; Mopsiok
YPOBHEH HM3MEHEH Tak, YyToObl O0lMEe CpeJHUE MO YPOBHIO pacroJiaraluch B MOPSAAKE HUX BO3pPACTaHMs, Kak
nokazaHo B Tabnuie 17. PucyHok 5 mokaspiBaeT, 4to jJadoparopust N 6 mosydnsia HECKOIbKO BHICOKUX 3HAYSHU I

cratnerHkn < JUIA  PacXOKACHUM MexXay pesyJbTaTaMM HW3MEPEHUH, UYTO CBUICTENBCTBYET O €€ Xyauel
MOBTOPSEMOCTH 10 CPABHEHHUIO C OCTANBbHBIMU JJabopaTtopusiMu. PrucyHOK 6 moka3biBaeT, uto Tpu jadopatopun (N

1, 6 1 10) moay4nIM BHICOKME 3HAYSHUS CTATUCTUKU ~ JIJIsl PACXOXKIECHUI MEXTy MTpoOdaMu, 4TO MOTJIO MPOU30HTH
U3-32 OTKIOHEHMH OT PEKOMEHJOBAHHOW Mpolexypbl MOATOTOBKM HCIBITYEMbIX HaBecOK W3 mpol. PucyHok 7

MOKa3bIBAET YCTOWYMBBIE TMOJOXKUTEbHbIE WM OTpHUIIATEeNbHbIE 3HAUEHUs] CTATUCTUKU By OOJBIIMHCTBE
naboparopuii (B naboparopusix N 1, 6 u 10 BHOBb JOCTUTHYThl HaWOOJbIIME 3HAYEHHUs). DTO MpsAMOE



JA0Ka3aTejIbCTBO TOIO, UYTO B OOJIBIIMHCTBE Ha6opaT0pI/1171 HMECTCA CHUCTCMATH4YCCKasd IMOIpelHOCTDb,
CBUACTCIILCTBYIOIAA, YTO MCTO/ I/I3MepeHI/II71 (HCHBITE[HI/IIZ) HEaZACKBATHO pCajiu3ycCTCs.

Pucynok S - Ilpumep 2. IlpoBepka COBMECTHMOCTH PACXO0KACHUHA

MEXKAY pe3y/abTATAMH U3MEPEeHHH (CrPyNNHUPOBAHHBIX M0
JadopaTopusim)

k3
|

CraTrcTHka K
—
1 i

=]
1

7 B 9 10 1k
Homep naGoparopuu

Pucynok 5 - [lpumep 2. [lpoBepka COBMECTUMOCTH PACXOXKACHUN MEXKIY pe3yJbTaTaMu U3MEPEHU
(crpynnupoBaHHbIX MO J1abOPaTOPHSIM)

Pucynok 6 - Illpumep 2. IIpoBepka COBMECTUHMOCTH PACX0XKAEHUH
MeKAY npodaMu (CrpynnupoOBAHHBIX MO JIA00PATOPHAM)
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Homep nabopatopun

Pucynox 6 - [Ipumep 2. [lpoBepka COBMECTUMOCTH PACXOXKAECHUH MEXTY MpodaMu (CTpyNMUPOBaHHBIX TTO
naboparopusim)



Pucynok 7 - Illpumep 2. IIpoBepka cOBMeCTUMOCTH CPeTHUX 3HAYECHHU M
B 3JIEMEHTAX (CrTPyNMUPOBAHHBIX MO JA00OPATOPHUAM)
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Pucynok 7 - [Ipumep 2. [IpoBepka COBMECTUMOCTH CPEJHUX 3HAYEHUI B 3JIeMEHTaX (CIPYNIMPOBAHHBIX 11O
naboparopusim)

5.8.6 [lpumeHeHue aHanm3a AaHHBIX 10 kpuTepusm Koxpena u ['pab0ca, kak onucaHo B 5.6.2, maet pe3yJbTaThl,
npeacraBiieHHble B Tabnuue 18. YcraHoBieHnsl 1Ba BbiOpoca. B oTcyrcTBue apyroil MHQopMauuu, NaHHbIE,
OTBETCTBEHHbIE 3a 3TO, JOJOKHBI OBbITh HMCKIIOYEHBI, a pacyeTbl MOBTOpPEHbl. AHalU3 MOXKeT ObIThb 3aTeM
NpPOIO/KEH B HaNpaBlICHUM MCCIEeNOBaHUS (yHKIMOHAIBHBIX CBS3eH TAaKMM e CmocoOOM, Kak B SKCIIEPUMEHTE
MO MOJIENIA C OAHOPOAHBIMU YPOBHIMHU, paccMoTpeHHOM B LOCT P UCO 5725-2.

Tabnuua 18 - [pumep 2. 3naueHus cratuctuk Koxpena u ['pab0ca

YpoBeHb S Yuciao Cratucruka Koxpena ajs Cratucruka Koxpena ans
naGopatopuii £ PacXOXKIESHU N MEXIY pacxoXxaeHU I Mex Iy mpodbaMu
pe3y/ibTaTaMUd U3MEPEHU I
3 11 0,203 0,664* (1)




5 11 0,461** (6) 0,374
8 10 0,298 0,465
2 10 0,232 0,238
4 11 0,169 0,550
6 11 0,172 0,301
7 11 0,157 0,536
1 10 0,237 0,680* (6)
Craructuka ['paG6ca ast cpefHUX 3HaUE€HU I B d1eMEHTax
YpoBeHb J Yucno OpHo JIBa JlBa Onno
naGopatopHii 7 HavMeHbllee HaMEHBIIMX || HanOOJIBIIMX HaunOombinee
3 11 0,970 0,791 0,098** (1; 6) 2,219
5 11 1,396 0,709 0,302 2,266
8 10 0,849 - - 2,643** (6)
2 10 1,259 0,614 0,466 1,713
4 11 1,290 0,681 0,294 2,082




6 11 1,108 0,700 0,479 1,475
7 11 1,649 0,562 0,453 1,875
1 10 1,808 0,345 0,590 1,476

[Ipumeuanue - Yucna B ckoOkax ykasbIBalOT J1abopaTopuu, KOTOpble OOYCTOBUIM KBa3MBLIOPOCHI WU

BBIOPOCHI.

CTaTHCTUYECKU I
KpUTEpUN

Tect Koxpena

Tect KoxpeHna

Tect ['pabbca:

- J1s OJTMHOYHOTO
BBIOpOCa

- 1715 mapbl
BBIOPOCOB

Pacxoxaenus
MEXTY
pe3yJabTaTamu
W3MEpPEHU I

Pacxoxxnenus
MEXIy mpobaMu

CpenHue
3HauYeHus B
J7IeMEHTax

Cpennue
3HAYEHUS B
AJIEMEHTax

Yucno
naboparopuii

10
11

10
11

10
11

10
11

HNunexc B
tabnuue LQCT
PUCO 57252

20
22

10
11

10
11

10
11

Kputnueckue 3HaueHus
cleyroLue:

* KBazuBbiOpoc

0,389
0,365

0,602
0,570

2,290
2,355

0,186 4
0,221 3

** BpiOpoc

0,480
0,450

0,718
0,684

2,482
2,564

0,1150
0,144 8




5.9 O6mme GopMyabl sl pacU€TOB B SKCIIEPUMEHTE

I[J'[SI KaKI0ro YpoBHA J BBIYHUCIANOT CJICAYIOINEC CTATUCTUKU.

)

a) O61uee cpejiHee (CyMMUPOBAHHE 10 *, !y

wp =22y fag

b

b

rae Y - UMCIIO Pe3ybTaTOB M3MEPEHMIA, BKITIOUEHHBIX B CyMMY.

b) "Bxiazabl" 1aGopatopuii 11st Kaxaoit © (CyMMHPOBaHHME MO !y k)

B = EE v — 0 iy
¥ e = miy) (g , TO €CTh PaBHO CpE/IHEMy J1abopaTopuu

MHUHYC ofliee cpeaHee,

'Jg ..
] -
rac . YHUCJIO pE3YyJIbTAaTOB UBMCPCHU U, BKIIFOYCHHBIX B CYMMY.

¢) "Bitaiel" 1po6 st Kaxkapix © v g (cyMMUpoOBaHHE 1O k)

Hy = Ziygg —my — By ) g
, TO €CTh PaBHO CpeTHEMY MPOOBI

MHHYC cpeliHee 1abopaTopuu,

?Eg:i.'f

rae - YHCJIO pe3ybTaTOB U3MEPEHM I, BKIIIOUEHHBIX B CYMMY.

d) OcraTku 1715t KaKabIX °, L u k

Zyw = Yy~ — By — Hy
, TO €CTb PaBHO PE3yJbTATY

W3MEPEHUsI MUHYC cpeJiHee MPOOHI.

e) CymMMa KBaJpaToB juisl Ipo6 (CyMMHpOBaHKe 110 ° )

2

1) Cymma kBazipaTtoB fist mpoO (CyMMUpOBaHHUE 1O - ‘ﬁ)

(39

(40)

(41

(42)

(43)



g) CyMMa KBaJpaToB JUIsl IOBTOPSEMOCTH (CyMMUPOBAHHUE 0 °, *

h) Crenenu cBoOOIBI:

P
rae g

g_j"

?EJ-

2

2

vy =Pl VH TEj

- o0l1iee YHCIIO Pe3ynbTaToB U3MEPEHU .

i) @akTophl 1S KAXKA0TO ! (cymmupoBaHue 1o ‘t):

J) @akTophl (CyMMUpPOBaHUE MO : ):

2

K, =3nd

K =3k
K'y=SKying

=

k) CTaHI[apTHBIe OTKJIOHCHHA MOBTOPACMOCTH

BOCIIPOU3BOANMOCTHU

SR

, oTipesienisieMble o opmyJam:

i

f.ﬁ:)

TEy Vi TR TES

, MeXIy npobamu

=

H

- YUCIIo 1abopaTOpUid, MPEACTABUBIUIMX XOTS Obl OIMH Pe3yJIbTaT U3MEPEHU;

- 4HUCI0 po0O, A KOTOPBIX MPEICTABIICH MO KpaiHei Mepe OJIMH pe3yJIbTaT U3MEepeHMit;

, MeXxay jadopaTopusMu

(44

(45)

(46)

(47

(43)

(49)

(50)

Gh

SIJ



2 _
Fag —SSU-va-

(52)
2 = _ 2 _ ]
Shy —[SSH:i.- Vg XSU-]I(MJ- r.d J-:I’ 53)
s3; =[85y — (K" ;=K' Inj) % gy vy %ap [y — K In;) 54
2 2 2
Er =55 +57.
B 1 I ) (55)

[lpumeuanue - Dopmynsl (52-55) ObUIM TMOJY4EHBI C HMCMOJB30BAHMEM CTATHUCTHYECKON TEOpHH,
paspabotannoii Llledde [7].

5.10 Ilpumep 3. Ilpumenenue oOmmx Gopmyin

5.10.1 B kadecTBe mpumepa npuMeHeHUs: o0mmx (Gopmysa, HEOOXOIUMOCTh KOTOPOTO BO3HMKAET B CBS3M C
UCKIIFOYEHMEM HEKOTOPBIX PE3yIbTaTOB M3MEPEHHU I, MCTIOJIB30BAHbI JaHHbIE MprMepa 2 - ypoBeHb 4 (CM. TabauLy
19). ®opmynbl, npeacTaBieHHble B 5.9, nmaior ofluee cpejaHee, ykazaHHoe B Tabnuue 19, a Takke CyMMbl
KBaJpaToOB, CTENEHU cBOOOABI U akTOphl, MpUBEACHHbIE B Tabnuuax 20-22.

5.10.2 Ilpumensist ypaBHeHus (52)-(55), nonyuum:

s;”'} = 85, fvy; = 36,295 071652

b

Toraga
2 _
53 =1,5%
nu
2 _ _ 2 _ n —
S@'_[SSH?' v@-ﬁsy-]f(nj Kj:'_
=[29.907 5-9%1,518 5°]/36-19,667)%"
Toraga

sy =0, 75%



st = (S8 (K" =K in )X Sg = vy XskMny — K in)) =
= [378,353 1-(19,666 7-68/36)%0,748 72 -10x1,518 5°1/936-130/36)

Toraa

sy = 3.27%

Sk = J1522 43272 =3.61%

Tabnuua 19 - [pumep 3. OnpeneneHre NPpOYHOCTH C UCMOJIb30BAHUEM cylbdara Maruus 11 ypoBHs 4

Howmep naboparopuu : Howmep nipo6ni ! Pesynbrar uzmepenus, %
k_q k_»r
1 1 - 10,1
2 13,9 13,8
2 1 - -
2 8.3 4.8
3 1 - 7,0




12,0

4 9,4 -
5 3,7 6,3
3.3 3,7
6 16,5 12,3
13,2 16,8
7 7,5 9,3
11,1 8,3
8 5,7 6,8
4,8 5,5
9 6,6 7,0
4,9 6,3
10 5,5 5,8
3,9 5,7




11

OO1iee cpenHee

m.
J=81111 %.

'}2 .
UncIo pe3ysIbTaToB H3MepeHnii @ = 36.

Tabmuua 20 - [pumep 3. Pacuet cymmbl KBagpaToB yis labopaTopuit

Homep J]a?opaTOpI/II/I - fpezlﬂee . Yucno pe3ynBT§TOB "Brnan" ) DaxTop
patopiu, o u3MepeHuii * naGoparopuii ¥ , %
1 12,600 3 4,488 9 5
2 6,550 2 -1,561 1 4
3 9,500 2 1,388 9 2
4 9,400 1 1,288 9 1
5 4,250 4 -3,861 1 8
6 14,700 4 6,588 9 8
7 9,050 4 0,938 9 8




8 5,700 4 -24111 8
9 6,200 4 -1,911'1 8
10 5,225 4 -2,886 1 8
11 8,050 4 -0,061 1 8
SSL- 2
CyMMa KBaapaToB st naGoparopuii = 378,853 1% .
v .
Crernenu cBo6OABI 15 Taboparopuii I - 11-1=10
K i Kl i Kll i
DaKTophI J =130, 7 =68, 7 =19,6667.

Tabnuna 21 - Ilpumep 3. PacueT cyMMbI KBafpaToB AJist MPpoo

Howmep naGoparopun
I

Howmep nipo6ni !

Cpennee npoObl,

Uucio pe3ynbTaToB
'}2 ..

"Brnan" npobnt

b

% U3MepeHu i ot %
1 1 10,10 1 -2,500
2 13,85 2 1,250

2 1 - 0 -
2 6,55 2 0,000
3 1 7,00 1 -2,500




12,00 2,500
4 9,40 0,000
5 5,00 0,750
3,50 -0,750
6 14,40 -0,300
15,00 0,300
7 8,40 -0,650
9,70 0,650
8 6,25 0,550
5,15 -0,550
9 6,80 0,600
5,60 -0,600
10 5,65 0,425




> 4.80 -0.425
11 1 8,35 0,300
2 7,75 -0,300

S8 2
Cymma KBaaipaToB Jjisi mpob =29,907 5% .

VH _ -
Crenenu cBo60AbI 17151 NPOO =20-11=09.

Tabnmuua 22 - [pumep 3. PacueT cymMMbl KBaapaTOB JJisl TOBTOPSIEMOCTH

Howmep nabopatopuu :

Howmep npo6bt !

PezynbraT uzmepenuii, %

k_ ko,
1 1 - 0,00
2 0,05 -0,05

2 1 ] ]
2 1,75 -1,75
3 1 - 0,00
2 - 0,00




4 0,00 -
5 -1,30 1,30
-0,20 0,20
6 2,10 -2,10
-1,80 1,80
7 -0,90 0,90
1,40 -1,40
8 -0,55 0,55
-0,35 0,35
9 -0,20 0,20
-0,70 0,70
10 -0,15 0,15
-0,90 0,90




11 1 1,15 -1,15

2 0,35 -0,35

S8 2
Cymma KBaipaToOB [J1s1 TOBTOPSIEMOCTH =36,895% .

v .
CteneHu cBOOOBI I MOBTOPSIEMOCTH Y =36-20=16.

6 PoGacTHBIE MeTOABI AHAJIN3A JAHHBIX

6.1 O6nacTu npuMeHeHUst poOACTHBIX METOJIOB aHAIM3a AaHHBIX

6.1.1 B LOCT P WMCO 5725-2 naHHbIe, MOJYYEHHBIE B JKCIEPUMEHTE MO OLEHKE MPElH3MOHHOCTH,
PEKOMEHIYIOT MPOBEPSATH JIBYMsl TECTaMU Ha Hanuuue BeIOpocoB: Tectamu Koxpena u ['paG6ca; nmpu 3Tom JitoObie
JIaHHbIE, KOTOpBbIE YBEJIMUYMBAIOT TECTOBYIO CTAaTUCTUKY B TOM HWJIM WMHOM M3 3TUX TECTOB [0 3HAYEHUI,
MPEBBITIAIOIIMX KPUTUUECKUE Ha YpoBHE 1% 3HAYMMOCTU, JOJKHBI ObITh OTOPOILNEHBI (€CAM Y CTaTUCTHKA HET
000CHOBAHHOTO TMOBOJIAa OCTaBUTh 3TW JaHHbIe). Ha mpakTuke NpUMEHWTHL 3Ty MPOLEAYPY YacTO HEJErKo.
PaccmoTpuMm pe3ynbTathl TecTa Ha BhIOpockl B mpumepe | B 4.8, npenctanenHbie B Tabauue 8. Jlabopatopust N 5
JIaET TOJBKO OJHO CpeJHee 3HaueHue B dneMeHTe (Ha ypoBHe 10), JOCTAaTOUHO SKCTpeManbHOE, YTOOBI MO
kputeputo ['pabOca KBanMpuIIMPOBaTh €ro Kak BHIOPOC, HO TaKkkKe JaeT TPH APYrMX KBa3WBBIOpOca, a JaHHBIE Ha
pPUCYHKE 3 MpSMO YKa3bIBalOT, YTO B 3TOH J1TabOpaTOpUM UTO-TO HE B MOpsJKe. B 3Tol cuTyanuu crienuanucT mno
CTATUCTHUKE JIOJDKEH MPUHSATH OJTHO U3 PELICHU:

a) COXpaHUTh Bce NaHHBIE 1Mo Jabopatopuu N 5;

b) otOpocuTh TONIBKO AaHHBIE U3 YpoBHS 10 mo mabopaTopuu N 5;

¢) oTOpocUTh Bece qaHHble Jaboparopuu N 5.

Pelenue croeuuaiaumcra 6y,Z[€T HUMCThb CYHICCTBCHHOEC BJIMAHUE Ha PACCUUTHLIBACMBLIC 3HAUYCHUA CTaHAAPTHBIX
OTKJIOHEHUH MOBTOPAEMOCTHU U BOCIIPOHU3BOJAUMOCTH. B o0bIuHOI MPaKTUKE aHaIn3a pE3yJIbTAaTOB SKCIICPUMEHTOB
Mo OLCHKEC TMPCEUU3UOHHOCTHU MAaHHbIC, JICKalllMC Ha JIMHUU, pa3,uen51}ome171 KBaBI/IBBI6IJOCBI u BBI6pOCBI,
06Hapy}KI/IBa}OTC$[ AOCTAaTOYHO YaCTO, YTO MOXKCET IMOBJUATL Ha Pe3yJbTaTbl pPACYCTOB, YTO HCKCJIATCIIBbHO.
PobGacTHble MCTO/Ibl, OMUCBIBAEMbBIC B OTOM IYHKTEC, IMO3BOJIAKOT IPOAHAIU3UPOBATDL MOJYUCHHBIC JaHHBIC TAKUM



cnocoboM, MpU KOTOPOM He Tpedyercss MpPUHMMATh PELIeHMs, BIMSIOLIME Ha pe3ylbTaTbl pacueToB. Takum
o0pa3oM, eclii UMEeTCsl OCHOBaHUE OKUJaTh, YTO PE3YJbTaThl IKCIEPUMEHTA MO OLEHKE MPELIM3MOHHOCTH MOTYT
coJiepKaTh BEIOPOCHI, poOACTHBIE METOJIbI MOTYT OBITh PEANOUTHTEbHEE.

6.1.2 OcHoBHasg Mofenb, paccMoTpeHHas B pazaene 5 LOCT P UCO 5725-1, coaepKUT AOMYyLIEHUE MO
000CHOBAaHHOCTH YCTAHOBJIEHMsI OOLLEro 3Hau€HUs Ui CTaHAAPTHOTO OTKIOHEHHS MOBTOPSIEMOCTH Ui BCEX
nabopaTopuii, MPUMEHSIOIMX TMOATBEPXKACHHBIH MeToJ u3MepeHuil. Ha mnpakThke uyacTo OKa3bIBaeTCs, UTO
HEKOTOpbIe J1ab0paTOpUM MMEIOT XYALIyI0 MOBTOPSIEMOCTb, ueM Jpyrue. [locMoTpum, HampuMep, pUCYHOK 5 ans
npumepa 2 B 5.8. OueBuHO, uTo aboparopus N 6 ©MEeT HAMHOTO XY/ILIytO TOBTOPSIEMOCTh, YeM Jlaboparopus N
9 B 3TOM 3KCIEpPUMEHTE, TaK YTO AOMYIUEHHWE, YTO OHU JIOCTUIJM OJMHAKOBOW MOBTOPSIEMOCTHM HE Ka)KeTcs
JIOCTOBEPHBIM B 3TOM cliydyae. HekoTopble yHacTHUKM SKCIIEPUMEHTA MO OLIEHKE MPELIU3MOHHOCTH MOTYT MOJy4yaTh
TJIOXYIO MOBTOPSEMOCTb, KOTAa METOJl M3MEPEHH Il TOBEpraeTcsi TAKOMY SKCIIEpUMEHTY BIEpPBbIE WM KOI/a OHU
MMEIOT HEOOJBIIOH OMBIT B peain3allii 3TOT0 METola U3MEPEeHUI. B 3THX cuTyalusx ncnoip3oBaHue poOaCTHBIX
MeTo/10B OyJeT 0COOEHHO MPEANOYTUTENbHBIM.

6.1.3 Tlpumepom mpuMeHeHHs] poOACTHBIX METOIOB [8] sBIsfeTCs ciaydail, Korga NMpH aHaiu3e JaHHBIX
JKCIIEpUMEHTa MO OLIEHKE MPEeLU3MOHHOCTH, 3HAYeHHsl CTaHAAPTHBIX OTKIOHEHUH MOBTOPSAEMOCTH U
BOCIPOM3BOAMMOCTH PACCUUTHIBAIOT TakKUM 00Opa3oM, YTO Ha HUX HE BIMSAET Hainuuue BbIOpocoB. Ecinu Beex
YYaCTHUKOB SKCIEPUMEHTa MOXKHO pa3JeiuTh Ha JBa Kjacca: MPOW3BOJSIIMX JAHHBIE XOPOLUEro M IMJIOXOro
KayecTBa, TO poOacTHbIe METOAbl JagyT 3HAUeHHWs] CTaHJAPTHBIX OTKIOHEHUH MOBTOPSAEMOCTH U
BOCTIPOM3BOIMMOCTH, KOTOpbIE NEHCTBUTENBHBI A8 Kilacca C XOpPOLIMM KayecTBOM MAaHHBIX, M HE OKaXyT
BO3/CHCTBUS Ha JaHHbIE MJIOXOT0 KayecTBa (P YCIOBHMM, YTO KJIAcC JAHHBIX MJIOXOT0 KayecTBa HE CIIMIIKOM
BEJIHK).

6.1.4 Vcnons3oBaHre poOAaCTHBIX METOJIOB JIJIsl aHAJIM3a IAHHBIX HE BJIMSIET Ha MJIaHUPOBaHHUE, OPTaHU3AIUIO
WJTU BBITIOJIHEHUE SKCIIEPUMEHTA M0 OLIEHKE MPeU3MOHHOCTH. PeleHne 00 UCnoib30BaHUM pOOACTHBIX METOJIOB
WM  METOJIOB BBISBJICHUS U yAajeHUs BBLIOPOCOB JOJDKHO TPUHUMATBCS DKCIEPTOM MO CTAaTUCTHUKE U
MPENCTaBIIATECS B COBET AKcrepToB. [lpuM Wcmonb3oBaHWM pOOACTHBIX METONOB B XoAe OOpaOOTKH JTaHHBIX
HEOOXOMMO, KaK W B JPYrUX ciydasx, MPOBOJUTH TECThl HAa HaJlMYMe BHIOPOCOB, MPOBEPKY COBMECTUMOCTH

(ogHOpoaHOCTH), Kak 3TO onucano B LQCT P UCQ 5725-2 ynu LOCT P UCQ 5725-5, a Takke McciaenoBarthb

MNPHUYHUHBI OTAC/IbHBIX BBI6pOCOB niu l'pa(bI/IKI/I no CTaTUuCTUKaM h u ,5: OI[HaKO CaMHM HCXOJHBbIC JaHHBIC HEC

JOJIDKHBI UCKITHOYATbCA KaK pe3yJIbTaTbl 9TUX I/I3MepeHI/II71 " IIPOBEPOK.

6.1.5 3HameHaTenun B opMmysax Ajsl CTATUCTUK By k SIBJISIFOTCS] CTAHAAPTHBIMU OTKJIOHEHUSAMU, KOTOpPbIE B
COOTBETCTBMU C METOAAMM pacdeTa 3THX CTaTUCTHK, onrucaHHbiMU B LOCT P YCQ 3725-2 pacCUMTHIBAIOT HA
OCHOBE TpeCTaBJICHHbIX TaHHbIX. [IprcyTcTBHE BBHIOPOCOB B 3THX AAHHBIX OyAeT M3MEHSATh 3HAMEHATENH, 4TO
NpUBEJET K MCKAKEHUSIM B TpauKax 3TUX CTaTUCTUK. Hanmpumep, eciii Ha KakOM-TO YpOBHE KCIIEPUMEHTa OJJHA
nabopatopus BbIJAET, YTO CPEHEE 3HAUEHUE B DJIEMEHTE SIBJISETCS HEOObIYHO OONIBIIMM BHIOPOCOM, Tak 4YTO €ro

k
BCJIMYMHA HAMHOIO 60J'IBH.IC, YeM y JMOOBIX ApPYIrux BBI6pOCOB Ha TOM K€ YPOBHEC, TO Ha l'pa(bl/ll(e CTaTUCTHUKHU 9TO

6yz[eT BBIIJIAACTb B BUAC HCITOMCPHO OOJIBIIOTO 3HAYCHUS k AJIs OTOr0 YpOBHA. OpaHako 3Ha4Y€HUE CTAaTUCTUKU
JJI1 BCEX APYIUX J'Ia60paT0pI/II71 Ha 5TOM K€ YPOBHEC 6y,ueT MaJibiM, JaXXE €CJIM HECKOJIbKO APYIrux J'Ia60paT0pI/II71

umeroT BbiOpockl. K nmogoOHomy addekty B pacyerax CTaTUCTHKH " vower NPUBECTU U UCHOJB30BAHUE OOLIETO

cpenHero. B To jxe Bpems Mcrosib30BaHHE POOACTHBHIX OLEHOK CTaHAAPTHBIX OTKIOHEHMH Kak 3HaMeHarteleil B

CTaTUCTHUKaXxX h )51 k )51 pOGaCTHHX OIIEHOK O0INX Cp€AHUX B pacHE€TC CTATUCTUKHU h MO3BOJITET M30eXKaTh STOTO

HNCKaXCHMUA. HOBTOM}/ HUX 1 PEKOMCHAYETCA UCIIOJB30BaTh AJIA OTUX L EJ

CH.



6.1.6 I[aHHBIe OKCIIEPUMECHTA MO OLUCHKEC MPCUU3UOHHOCTH MO3BOJIAKOT paCCUUTATb CTATUCTUKH JABYX THUIIOB:

a) Cpe/IHMEe 3HAYCHUS B DJIEMEHTAX, MO KOTOPbIM PACCYMTHIBAIOT CTaHIAPTHOE OTKIOHEHHUE, OMpeaesstoiiee
OLIEHKY MEXKJ1a00paTOPHOTO PACXOKACHUS;

b) cTaHgapTHBIE OTKIOHEHHWS WJIM PACXOXKICHUS B MpeAesax SJEMEHTOB (B TOM YHCIE PAacCXOXKICHUS B
JKCIIEPUMEHTE C  paclnpeieieHHbIMU YPOBHSIMH), KOTOpble OOBEIMHSAIOT, 4YTOObl TMOJYYUTh OLIEHKY
BHYTpHJIAOOPAaTOPHOTO PacX0OXkAeHUs (BapuaLuu).

PoGacTHbie MeTObI, OTIMCAHHBIE 31€Ch, HE MOJMEHSIOT 3TH CpeJHHE 3HAYEHUs B DJIEMEHTaX, CTaHIapTHBIE
OTKIIOHEHHUSI WJIM PACXOXKJEHWs (MM Bapuauuu), pazivuus, a o0ecneuuBaroT aJlbTEPHATHUBHbBIE CMOCOOBI HX
COYETaHMUsl 715l TOJYyYEHHU sl CTATUCTHK, UCMOJb3YEMBbIX JJIsl PAaCUE€TOB CTaHAAPTHBIX OTKIOHEHUH MOBTOPSEMOCTH U
BOCIPOU3BOAUMOCTH.

Hanpumep, nnst 3HaueHuid OJHOTO YPOBHSI B JKCIEPUMEHTE MO MOJIENM C OJHOPOJHBIMH YPOBHSMHU,
paccmoTpeHHoM B TOCT P UCO 5725-2. mepBbIM 3TallOM aHajiu3a ABJSIETCS pacyeT CPEeAHEro W CTaHIapTHOTO
OTKJIOHEHHU pe3yJIbTaTOB M3MEPEHUI B KaxaA0M 3jeMeHTe. CpeqHue 3HAUEeHUs B HJIEMEHTAX 3aTeM HCMOJb3YIOT
JUIS pacyeToB CTaHJAPTHOTO OTKIOHEHHMsl, KOTOpOE SIBJSIETCS OLIEHKON MexiabopaTtopHoro pacxoxxaenus. Korana
UCIOJIB3YIOT poOacTHbIE METO/Ibl, U3JI0)KEHHbIE B 3TOM MYHKTE, pacyeT BHIIOJHSIOT C UCMOJIb30BAaHUEM AJNTOpUTMA
A W cpenHue 3HAUYEHUS B dJEMEHTaxX He MCKIOYarOT M3 pacueToB B pe3yJbTaTe MPUMEHEHUS K HUM KpUTepus
['pab6ca. Tarke Mo 3Toil MOAENHM SKCIEpUMEHTa CTaHAAPTHBIE OTKIOHEHHS B dJeMEHTaX OOBEIUHSIOT, YTOOBI
OLICHUTbh CTaHAAPTHOE OTKIOHEHWE MOBTOPSAEMOCTH. Eciu mpu 3TOM HCHONAB30BaTh POOACTHBIM aHanu3, TO
NPUMEHSIOT AJITOPUTM S, KOTOPBIH MO3BOJISIET HE UCKITIOYATh CTAHAAPTHBIE OTKIIOHEHUSI B SJIEeMEHTaX B pe3yJbTare
ucnonn3oBaHus kputepus Koxpena. C moObiM noaxoaoM (onucanHbiM 1u60 B LOCT P MCO 5725-2. nu6o 31ech)
00e 3TH OIIEHKM 3aTeM OJMHAKOBBIM OOpa3oM MCMOJB3YIOT JJIs pacueTOB OILIEHOK CTaHJAPTHBIX OTKIOHEHW
MOBTOPSIEMOCTH ¥ BOCITPOU3BOAUMOCTH.

bonee ciioxHbIN npuMep WECTU(PAKTOPHOTO CTYNEHYATO BJIOXKEHHOIO 3KCIIEPUMEHTA MPUBEJEH B MPUIIOKEHUU
C LOCT P UCO 5723-3. CornacHo 3TOM MOJENHU MEPBLIM ITAlOM aHAIN3a SIBJIAETCS pacyeT CPEAHUX 3HAYEHUIl 10

M M
1) ) eees !(5}, A CEpUI PaCXOXKIACHUM,

JAHHBIM JUIS KaX/10i J1abopaTopuu (Ha KakJOM ypOBHE), 0003HaYaeMbIX

il ] o
0003HauaeMbIX “, wes ”, KOTOpbI€ cojep:KaT MH(opMauuio o BapuaOeNbHOCTH, MPUCYILEH pa3IUuyHbIM

(hakTOpam, KOHTPONUPYEMbIM B KcriepuMeHTe. J1Jig aHanu3a JaHHBIX OMUCAHHBIMU 3[1eCh POOACTHBIMU METOJIaMHU
MPUMEHSIOT AJITOPUTM A K CPETHUM 3HAYCHUSM 3JIEMEHTOB, a ANTOPUTM S - K KOKAOW CEpUM PACXOXKJACHUN MO
ouepenu. CTaTUCTUKH, MOTYYSHHBIC B pe3ylbTaTe 3TUX ONepalyii, NCTIOIB3YIOT 3aTeM JIJIsl OLIEHOK CTaHJapTHBIX
OTKJIOHEHUH MOBTOPSEMOCTH, MPOMEKYTOUHOM MPEIM3NOHHOCTH U BOCTIPOM3BOAMMOCTH TakUM JKe 00pa3om, Kak
U B METOJIe aHaiu3a, onrucanHoMm B LOCT P MCOQ 5725-3.

6.1.7 PoGacTHbie MeTOAbI, BKItOYeHHBbIE B 3Ty YyacTh [[OCT P MCO 5725, Obi BoIOpaHbl MOTOMY, YTO OHU
MOTYT OBITh MPUMEHMMBI KO BCEM DKCIIEPUMEHTaIbHBIM MOENSM, pHUBeAeHHBIM B uacTix 2-5 TOCT P MCO
5725, a Takke MOTOMY, UTO TMpeiaraeMble B HUX pacueThl OTHOCUTEIBHO MpocThl. HeoOXoanMo 3aMeTHTh, OJTHAKO,
4TO TPU ITOM O00ECNeunBaIOTCs podacTHBIE CMOCOObI OOBEAMHEHUS JHUIIb CPEIHUX 3HAYCHWH, CTaHIapTHBIX
OTKJIOHEHUI M pacXokIeHUi B snemeHTax. OnucaHHble poOacTHbIe METOJbl HE OOBEIUHSIOT WHIMBUyalbHbIE
pe3yabTaThl MU3MEpeHU (MCMBITAHMI), TO €CTh OHM HAUYMHAIOT C apUPMETHUYECKUX CPEHUX M CTaHJapTHBIX
OTKJIOHEHUI B 3jeMeHTax. Mmerorcs, OIHAKO, METOABI, KOTOpble OOBEAMHAIOT pe3YyJabTaThl HM3MEPEHUI
(McmipiTaHuMit) B Tpezenax dJIEeMEHTOB pOOACTHBIM CIOCOOOM, HO OHM MOTYT ObITH OoJiee CIOXHBIMU TpH
NPUMEHEHHUH HA MPAKTUKE.

6.2 PobGacTHblit aHanu3. Anroput™ A



6.2.1 DTOT AJITOPUTM acT p06aCTHBIe BCJIMYUHBI CPECAHCTO U CTAHAAPTHOTO OTKIIOHCHU M JAHHBIX, K KOTOPbIM

OH MPHUMCHACTCA, @ UMCHHO!

a) CpeTHUM 3HAYEHUSIM B dJIEMEHTaX IS TF0OO0 MOJIeNH;

b) pacxoxIeHHsIM B SIEMEHTAaX JJIsi MOAENHU C paclpeaeeHHbIMU YPOBHSIMM.

P LS &y
6.2.2 O003HaYMM UHJCKCOM ~  00lliee YKCIIO IaHHBIX, pacMoNIOKEHHBIX B IOPSAAKE Bo3pacTaHus: —, ., ...,
ip
. F
Xy g
O06o03HaunM poOacTHbIE CpeiHEE U CTAHJAPTHOE OTKIOHEHUS 3TUX JaHHbIX
6.2.3 PaccunTaem nepBoHavdaIbHbIE 3HAYCHUS IS Koy & xp BUJE:
x X q F
*=wmeauanaor -~ (" =1,2,..,° ), 56)
x— x|
Sx— 1483 xwemmanaor | ¥ < =12 .. 7). (57)
6.2.4 OGHOBMM 3HAYEHHs ~ * U © *, KaK MOKA3aHO HUIKE.
Paccuutaem
p=15*
. (58)
&g F .
Jnst kaxkmoro 3Hauenust - (C =1,2, ..., 7 ) pacCUMUTHIBAIOT:
x¥—p, eonmx; < x¥-p,
n¥=Lx*Ftp ecnur > x¥tp,
XJ- - B OCTANEHEX CNYda A,
(59)

PaccunTBIBAIOT HOBBIE 3HAUEHUs ~ * 1 © * 10 opMynam:

F
= x*p
i=1 (60)



s%=1134 %(x!- *— 3% j(p —1)
=l . 61)

6.2.5 PobacTHbIe OLEHKH ~ * 1 © * MOryT GbITh TOMydeHbl HTEPATHBHBIM PAcUeTOM, TO €CTh MOBTOPEHHEM

pacueToB 1o 6.2.4 HECKOJBKO pas, A0 TeX Mop, MOKa M3MEHEHWs B OLEHKaX ~ * W ° * OT OJHOTO pacuera 0
CJIEYIOILEro CTaHYT MUHUMAIbHBIMU. DTOT METOJI IPOCT /151 MPOTPaMMHUPOBaHHUs HA KOMITBIOTEpE.

6.2.6 AnprepHaTUBHBII MeToA 0€3 UTepaluu JIerko NPUMEHUM [yl pacyeToB BPYUHYIO C HCIOJIb30BAHUEM
ypaBHenwuit (60), (61), KOTopble MOKHO MPEACTABUThH B BUJIE:

=15y g )s®  (p g —uy)

. (62)
(%)% = (p ~up ~uy — D x(sY2 [ p -1 11347 1,52
(pup + puy —dupug ) fp —ug _”U)]’ 63)
Hy . X Inlx¥op
rae - YUCJIO 3HAYCHUH DJICMCHTOB , I KOTOPBIX 5
g e S

x.
- YUCJIO 3HAYECHUM SJIIEMEHTOB ! , A1 KOTOPbIX )

1 1 p —u - u x
* " . Cp€AHME 3HAYCHUA U CTAHAAPTHBIC OTKIIOHCHU A ( L U) 3HAYCHHU M 3JIEMECHTOB ! , A1 KOTOPbIX

| 7 = w

X% B

i
DTU JaHHbBIE MOXKHO MCMOJB30BaTh, YTOOBI MPSIMO paccUUTaTh u® *, €CJIM U3BECTHBHI u U. OnuH u3

i
Croco0O0B - MPOBEPHUTD PA3IMYHbIE BO3MOKHOCTH, CUCTEMATU3UPOBAB UX (TO €CTh MOMBITATHCS MOTYYUTh L=y,

pors i pors i i o pors
U — 0; 3aTem L= 0, U - 1; 3aTtem L= 1, U — 0; 3ateMm L= 1, Ul Tak Jajee) 10 HaXOXKJIEHUS

TPaBHIIBHOTO PELIEHHs, B KOTOPOM (haKTHUECKOE KOJMUECTBO 3JIEMEHTOB, OTIMYAIOLINXCA OT ~ * Gosiee yeM Ha 1,5

i i
S*, paBHO 3HA4YCHUAM L )51 U, HCIIOJIL30BAHHBIM [JIA pacyeTa % u x*. Ha MPaKTUKEC aHAJIUTHK MOKCT

UCIMOJIBb30BaTh THCTOTPAMMBI, MOAO0OHBIE MPUBEJACHHBIM HA pUCYHKE 4, 4TOOBI YCTAHOBUTH 3HAUEHUS, KOTOpPbIE
BEpOSTHO OTIMYAIOTCA OT - * Gomee yeM Ha 1,5° * M TakuM 00pasoM HaWTH pelleHHe, OLEHHB Majoe YHCIIO
BapUaHTOB.

Ewe ogHa BO3MOKHOCTH COCTOMT B TOM, YTOOBI MCHOJB30BaThb WUTEPATUBHBIA METOA Ul HAXOXKICHMS
NpUOJIMKEHHOT0, a 3aT€M TOYHOTO PEeIleHUs], C MTOMOIIBIO ypaBHEHU (62) 1 (63). DTOT MOAXO/ UCIOJIBL30BAH B P

HMEpax, MPUBCACHHBIX HHUXKE.

6.3 PobacTHblit aHanu3. Aaroputm S



6.3.1 DTOT aiaropuT™M MPUMEHSIOT JUId BHYTPUIA0OPaTOPHOIrO CTaHAAPTHOIO OTKIOHEHUS (WJH
BHYTPUJIa00paTOPHBIX PacX0oKAEeHUI) B 000# Moaenu sxkcrepuMeHTa. OH faeT poGacTHOE CPeAHEKBAAPATUUHOE
3HaYeHHe JUIs CTaHJAPTHBIX OTKIOHEHU I WM PAaCX0KJEHUH, K KOTOPbIM MPUMEHEH.

W.
6.3.2 O603HaUNM UHIEKCOM P o0liee Yncio JaHHBIX, PACIIIIOKEHHBIX B MOPSI/IKE BO3pACTAHUSI: "1 s Wg, ey

WP.

(DT0 MOryT OBITh PACXOXKAEHUS UM CTAaHAAPTHBIE OTKIOHEHMUS).

OG603HaUMM POGACTHBIE CPEeIHEKBAIPATUUHbIC 3HAYEHMS * *, a umMclO CTeneHeil CBOGObI, CBA3AHHBIX C

1 i 1 i H
KakabM - uepes ' . (Korma ' - pacxoxnenue, © =1.Korma ' - cTaHapTHOE OTKIOHEHHE U3 ' pe3ylbTaTos,

v=n-1 "
). B Tabnuiie 23 HaxoAUM COOTBETCTBYIOIIME 3HAYCHUSI ~ M, HEOOXOAMMBIC JJ UCTIOJIB30BAHUS a

JTOpUTMA.

6.3.3 Haitnem nepBoHavanbHOE 3HAYEHUE TSI Wi g BUJIE

Wy o5
W = meanana (cepenvHa Mo uHAeKcaM) oT (3 =1,2,.., £ ). (64)
6.3.4 OGHOBJISIOT BEJMUMHBI ¥ * CIICYIOLNM 0OPa3oM.
PaccunTeiBaroT
=n ¥
LA (65)
LS P
JIns KaxkJ10ro (" =1,2,..., 7 ) paccUUTBIBAIOT
o |woetnn oy o,
RN =
! Wy - B OCTaNEHBIK M= A,
(66)
PaccunTHIBAIOT HOBOE 3HAUeHHE © * 1o dopmyre
L 2
=1 (67)

W
6.3.5 PobacTHas omieHKa ~ * MOXKET OBITh MOJIy4€Ha UTepaTUBHBIM CTOCOOOM MOBTOPEHHEM pacyeToB 1o 6.3.4
W
HECKOJIBKO pa3, MOKa U3MEHEHUE OLEHKU  * OT MEepBOro pacueTa 0 MOCJIEAYIOIEro CTaHeT MUHUMANIbHBIM. DTO
NpPOCTON METOA AJISl MPOrpaMMUPOBAHU S HAa KOMITBIOTEPE.



6.3.6 AnbTepHaTUBHBI MeTOJ O€3 MCMOJL30BaHWUS WTEPALMU JIETKO MPUMEHUM AJIi PacueToB BpPYUYHYIO,
aHaJIOTUYHO OTMIMCAaHHOMY B 6.2.6. YpaBHeHue (67) MOXKET ObITh MPEJCTaBICHO B BUJIC

(w9? =8/ PIXIZ 00 +uy < (w9’ ] ©8)

5 Wy Wy L
rae < - CyMMHMpOBAaHHUE T€X , JUIS KOTOPBIX ;

i Wy Wy >
- YUCNIO  °, JJI KOTOPBIX

EJU=OHU=1 IJU

DTO MOXKHO peIMTh HO,I[60p0M, MMOJIOKHNB =2 U TaK JAajiee 10 MOMCHTA, IMPHU KOTOPOM

. LWy ERVES i
NeHCTBUTENBHOE KOTMUECTBO 3HAYEHUH | | MPEBBILAIOIINX K , CTAHET PaBHBIM Y Ha MIPAaKTUKE aHAITUTHK

MOXET UCIOJIb30BAaTh TMCTOIPpaMMBbI, HOI[O6HBIC MNPUBCACHHBIM Ha PHUCYHKC 4, YTOOBI YCTAaHOBUTDL pPacCXOKACHU A,
¥
KOTOPBIC BEPOATHO MPEBLILAKOT , 1 TAKUM 06pa30M HaWTHU pCUICHUC, OLICHHUB HeOOJIBILIOE YUCIIO BapUaHTOB.

HOI[XOI[, KOTOpBIﬁ HCIOJIB3YIOT B MpUMEpax, NPUBCACHHBIX HUXKE, COCTOUT B HUCIIOJb30BAaHUHU UTEPATUBHOIO

MeToJia i MPUONMKEHHOTO pelieHWs, a 3aTeM B BBIYUCICHUW YypaBHEeHUs (68) aJsi HaxOXJeHUsi TOYHOIO
peieHusl.

Tabnuua 23 - @akropbl, He0OX0AUMBIE AJIs1 pOOACTHOTO aHaAIKU3a. AJITOPUTM S

CreneHb cBOGOIBI OrpaHu4MTENbHBIN (akTOp K Cornacyrommii gaxrop
1 1,645 1,097
2 1,517 1,054
3 1,444 1,039
4 1,395 1,032
5 1,359 1,027
6 1,332 1,024




7 1,310 1,021

8 1,292 1,019
9 1,277 1,018
10 1,264 1,017

g
HpI/IMeanI/Ie - 3HaueHus K )51 BBIBEACHBI COITACHO MPUJIOKEHHUIO B.

6.4 ®opmynbl. PobGacTHbIil aHanu3 11 OTAEABHOTO YPOBHS B HKCIIEPUMEHTE MO MOJENU C OJHOPOIHBIMU
YPOBHSMHU

6.4.1 PoGacTHast OLleHKa CTaHAAPTHOTO OTKJIOHEHUS] TOBTOPSEMOCTH “r JUISl KaKoro-J1M00 YypOBHSI 3TOI MOJeH
MOXET OBITb MOJy4yeHa MPUMEHEHHEM alIrOpUTMa S K PacXOKACHUSAM MM CTaHIAPTHBIM OTKIOHEHUSM B
aJIeMEeHTax AJsl MOJydyeHUs: poOacTHOIo 3HauYeHUs W3 ypaBHeHus (67). Eciu anroputM S OpUMEHSIOT K
CTaHJAPTHBIM OTKJIOHEHUSIM B 3JIEMEHTAX, TO

P (69)

Ecan B snemeHTe MMerOTCS JBa pe3yjbpTaTa M3MEPEHUN M ajdropuT™M S MPUMEHSIOT K PacXOXkKIEHUSM B
3JIEMEHTAX, TO

w2 (70)

=
6.4.2 PobacTHas oleHKa CTaHJapTHOTO OTKIOHEHHS CPEelHWUX 3HAUYCHUH B DJIEMEHTax d JUIsl HEKOTOPOTO

YPOBHSI MOXKET ObITh MOMydeHa MPUMEHEHHEM K HUM AITOpUTMAa A, MOTydeHHeM poGAacTHOIO 3HAaYeHHs - * u3
ypaBHeHUs (61), a 3aTeM UCMOJB30BaHUEM PaBEHCTBA

g5 =8%

(71

&
6.4.3 3aTeM MOXKET OBITh MOJIY4CHO Me>1<na60paT0pH0e CTaHJAPTHOC OTKIIOHCHHUEC L Ha OCHOBC paBCHCTBA



sp = +fsd ~(s7 /7) o)

b

rae ¥ - uMcno pesynbTaTOB M3MEPEHHIA B BlIEMEHTe.

Ecau BelpakeHne noJl KOpHEM OTpHULATEIBHOE, TOT/1a MIPUHUMAIOT

s2=0, (73)

CTaHI[apTHOC OTKJIOHEHHEC BOCIIPOU3BOANMOCTHU AJIA ONPCACIICHHOTO YPOBHA PaAaBHO

g =-.||E-'% +33 (74)

6.5 Tlpumep 4. PoGacTHbIii aHaNW3 Ui OTJAETBHOTO YPOBHSI B SKCMEPUMEHTE MO MOJENU € OJHOPOJHBIMU
YPOBHSMH

6.5.1 Tlpumep 3 B LOCT P UCQ 5725-2 WIMIOCTPUPYET MOJENb ¢ OAHOPOJHBIMU YPOBHSIMH, B KOTOPOM
JaHHbBIE COJEpPKAT KBA3MBBIOPOCHI W BBHIOPOCHI. YPOBEHb 5 B 3TOM NpUMepe MpeacTaBisieT OnpeeseHHbIH
MHTEpec, MockoybKy naboparopust N 1 nmana cpejHee 3HaueHHE B dJeMeHTaX, OJM3KOe K KBa3UBBLIOpOCYy MO
kputeputo ['pad6ea, a mabopaTtopust N 6 - mo kputeputo KoxpeHna. DTu naHHBIe MpeICTaBIeHbI B Ta0nuie 24.

Tabnmuua 24 - [pumep 4. TepMomeTprueckoe TUTPOBaHKME Kpeo30THOTO Macia (% Kpeo3oTa)

Howmep naGopatopuu : Jlannele CpenHee 3HaueHUE B Pacxoxnenue B
3JIEMEHTE JJIeMEHTe
1 24,28 24,00 24,140 0,28
2 20,40 19,91 20,155 0,49
3 19,30 19,70 19,500 0,40
4 20,30 20,30 20,300 0,00
5 20,53 20,88 20,705 0,35




6 18,56 16,58 17,570 1,98

7 19,70 20,50 20,100 0,80
8 21,10 20,78 20,940 0,32
9 20,71 21,66 21,185 0,95

6.5.2 Ecnu coxpaHuTh JaHHbIe BceX JlabopaTopuii, TO CTaHJIApPTHbIE OTKIOHEHWS MOBTOPSAEMOCTH W
BOCITPOU3BOJMMOCTH MOIYT OBITh OLIGHEeHBI ¢ MCMoJb30BaHueM Gopmyn no 7.4 LOCT P UCQ 5725-2, koTopble
JIatoT:

?_,,
P =20,511;
" =0,585;

@ — 1727
"L = 1,677;
“R = 1,776.

6.5.3 OnHaxko, cormacHo LFOCT P MCO 5725-2 aHaNMTUK MCTOJIB30Ball MHPOPMALIMIO 110 PYTUM YPOBHSIM B
SKCMEPUMEHTE M COMHEBAaeTCs B HJEHTUYHOCTH MpoO, MCHBITAHHBIX Jlabopatopueir N 6, uToObl OmpaBiaTh
uckioueHue obenx sadopatopuit N 1 u N 6 13 pacueToB, noJyvas:

=7:

P =20,412;
r =0,393;
4 =0,573;



°R = 0,637.

SIcHO, 4TO pereHre 00 UCKIIOUEHUH JaHHBIX JIBYX Ja00paTOpHii OKa3alo CyIIECTBEHHOE BIMSHUE HAa OLEHKU
CTaH/IAPTHBIX OTKIOHEHH I MOBTOPSIEMOCTH U BOCITPOM3BOANMOCTH.

6.5.4 TlepBbIM 3TamoM B aHajiM3e SBJSETCS MOJydeHHE POOACTHOM OLIEHKH CTaHAAPTHOTO OTKIOHEHMS
NOBTOpsieMOCTH. PacueTsl MOTYT OBITB MpeICTaBIeHbI COTJIaCHO Tabuuie 25, B KOTOPOi pacXoxkKIeHHs B SJIeMEHTax
paccopTUpoBaHbl B TOpsjake Bo3pacTaHus. [lpumeHsst anroput™ S, HCHONB3YOUWMI HTEpaLMio, MOJYyYUM
pe3ynbTatThl, NpeACTaBIEHHbIE B 3TOM Tabauue. B 3Tom npumepe uncio creneHeil cBoO0bl KaXKA0ro pacXoKAeHUs

v £ n .
B dJIeMeHTax cocTaBisgeT =~ = I, Torqa -~ = 1,097 u ° = 1,645. V3 yeTbipex utepauuii, NpuBeJeHHbIX B TabuulLle,
E 4

W g W
SCHO, 4YTO pobacTHOe 3HaueHue ~ * = 0,7, U TOJIbKO OJJHO pacXOxkIeHUE B dJEMEHTE ( = 1,98) npeBbiluaer
Ecnu Obl pacueTsl BBIMOJHSAIMCh Ha KOMIBIOTEPE, TO MPOLECC MOXKHO ObLIO Obl MPOJOIKUTE 0 TEX MOp, MoKa
W3MEHEHHUE 3HAYEHUS | * OT OJIHOM MTepaLH K ClIeYIoleil He CTAaHET MHUHUMAJTBHBIM.

£

Tabnuua 25 - Hpumep 4. TpuMeneHne Anroput™a S K pacxox/IeHHsIM B siaemeHTax (% kpeosora) (¥ = 1; “ =
1,097; 7 =1,645)

Urepauus 013' 1 2 3 4

¥ - 0,66 0,86 1,00 1,09
W, 0,00 0,00 0,00 0,00 0,00
W2, 0,28 0,28 0,28 0,28 0,28
W, 0,32 0,32 0,32 0,32 0,32
Wy, 035 0,35 0,35 0,35 0,35
W5, 0,40 0,40 0,40 0,40 0,40
g, 0,49 0,49 0,49 0,49 0,49




LI 0,80 0,66 0,80 0,80 0,80
1 0,95 0,66 0,86 0,95 0,95
Wy, 1,98 0,66 0,86 1,00 1,09
CpenHekBaapaTUUHbIE W 0,83 0,47 0,56 0,60 0,62
Horre ™ * 0.40 2 0,52 0,61 0,66 0,68

1
3HaueHus MOTyueHbl U3 TaOaMIIBl 24 TIOCTIe TepeCcTaHOBKK B TIOPSIIKE BO3pacTaHUS.

4
MenuanHoe (CpeAMHHOE) pacxoxkaeHue [cM. ypaBHeHue (64)].

Pewenne MokeT OBITH TaloKe MPSIMO MOJYYEHO ClieyoluM oopa3oM. Mcnomn3ys ypaBHeHue (68), B KOTOpoMm:

HU=1

b

F
S w* 2 p = 0,249 5
=1

b

MoJIy4aem

(w*)? =1,007% x0,2495 + (1,097 x1,645w*) / 9

My
YTO JAeT peleHne (ecu NpeanonoKeHne, 4To =1, KOPPEKTHO):

W A+
=0,69% kpeo3oTa.

MOo3KHO 3aTeM MOATBEPANTD, UTO 3TO 3HAUYEHUE JaeT v 1,645 x 0,69 = 1,14, kak 1 npeanonaaranock, TOJbKO
* *

W N N Y w*
MPEBBIIAET = , U C MOCJEAyollel 3aMeHoM Ha 1,14 nonyyaeM cHOBa =0,63x1,097 = 0,69; 3HauuT,
NIPEJICTaBJIEHHOE PeLeHUE MPABUIIBHO.

o



CJ'ICI[OBaTeJ'IBHO, OLCHKAa CTAHAAPTHOIO OTKIIOHCHUA IMOBTOPACMOCTH paBHA

=0 &9/ .02 =049
5 =0.69/4/2 -0, % Kpeo3oTa.

DTO 3HaYEHUE JISKUT MEXKTY ABYMS OLIEHKaMH, MOJydeHHbIMU B 6.5.2 1 6.5.3.

6.5.5 CrenyrolmmMM 5TanoM B aHaju3e SBJISETCS MOJydeHHe poOacTHOW OUEHKHU CTaHJIAPTHOTO OTKIOHEHUS

CpelHUX 3HaueHuil B 3nemeHTax. [lpumeHsisi aaropuT™™ A K CpeJHUM 3HAYEHUSIM, MOJYYUM pPE3YJbTaThl,
npejacTaBiieHHbIe B Tabauile 26, TAe CpelHUE 3HAUSHUSI B BJIeMEHTaX pacCOPTUPOBaHBI B MOpsike Bo3pacTtanus. U3
YyeThIpeX UTepaluid, MpeJAcTaBjIeHHbIX B TabuIle, ICHO, YTO POOACTHBIMU 3HAUEHUSMHU SBJISIOTCS Tx=20412 1
g = n* _ xg*
1,1 1 4TO TONBKO JBa DKCTpPEMAaJIbHBIX CPEAHUX 3HAUECHUS B DJIEMEHTax ( = 17,570, = 24,140)
OTAMYAIOTCS OT ~ * Gonee ueM Ha ' . Ecin Gbl pacyeThl BbINOJHSINCH HA KOMIIBIOTEpPE, MpoLecc MOr Obl ObITh
NpOJIOJIXKEH, TMOKAa WM3MEHEHUsS B 3HAYCHUSX Tx oy Tx or omHolt uTepaluu A0 cleayolneid cranu Obl
MHHHMAaJTEHBIMU.

Tabnuua 26 - [Mpumep 4. [lpumeHenne Anroputma A K cpeiHUM 3HaYeHUSIM B aeMeHTax (%o Kpeo3oTa)

Urepanus 013' 1 2 3 4

v - 1,424 1,478 1,514 1,539
Ka_ ¥ - 18,876 18,909 18,893 18,872
Xy P - 21,724 21,865 21,921 21,950
X 17,570 18,876 18,909 18,893 18,872

X2 4 19,500 19,500 19,500 19,500 19,500
X3, 20,100 20,100 20,100 20,100 20,100
X4, 20,155 20,155 20,155 20,155 20,155
x5, 20,300 20,300 20,300 20,300 20,300




X6 4 20,705 20,705 20,705 20,705 20,705
5 20,940 20,940 20,940 20,940 20,940
X3 21,185 21,185 21,185 21,185 21,185
Xy, 24,140 21,724 21,865 21,921 21,950
Cpennee 20,511 20,387 20,407 20,411 20,412
CranpaptHoe 1,727 0,869 0,890 0,905 0,916
OTKJIOHEHHE
x o)
HoBbie ™ * 20,300 20,387 20,407 20,411 20,412
g )
HoBble “ * 0,949 0,985 1,009 1,026 1,039
1
3HaueHus MOTyueHbI U3 TaOIHIIBl 24 TIOCTIe TepeCTaHOBKH B TIOPSIIKE BO3pacTaHUS.
4
[Nomyuensl mo gopmynam (56) u (57).

HpI/I pacueTe BPYYHYHO AHAJIUTUK OOJIPKEH HCIIOJIb30BaTh HpﬂMOﬁ METON, ONMCAHHBINA B 626, HanpuMmep
HL =HU =1

9710 naer x 20,412 n &= 0,573% xpeo3ora.

Ortcrona u3 ypaBHeHuit (62) u (63)

(%)% = 6% (0,572 [2/1134% - 1,52 (9 +9 -01/7]



[

Moy4yaem 1,070% kpeozorau * * = * = 20,412% xpeo3ora.

A

g e
MoxHO 3aTeM MOATBEPAUTh, YTO 3HaueHue - * gaet = = 1,605 (Toraa kak mpeanonarajgock, YTo TOJbKO — * U

x x x
?% ornuuatores or ¥ = 20,412 Gosee uem Ha @) W uTo 3aMeHa ‘1 * Ha 18,807 n "% Ha 22,017 naet HOBOE

x 5
3HaueHue “ * = 20,412, a HoBoe 3HaueHue ~ * = 0,944 x 1,134 = 1,070, Tak uTO MpeACTaBIEHHOE pelIeHUE
SIBJISIETCS] TPaBUJIBHBIM.

O1ueHKy MexJ1abopaTOpHOTO CTaHJAPTHOTO OTKIOHEHUS MPOBOIAT 1o gopmyde (72):

= J1LO070% 049272y =1012
°L \/ © )=1 % Kpeo3oTa,

a OI[EHKY CTaHapTHOTO OTKJIOHEHHUS BOCTIPOM3BOAUMOCTH - 1o Gopmyie (74):

sp = +/L012% + 0,492 =1,124

% KkpeozoTa.
CHoOBa 3TO 3HaUEHUE pacmoiaraeTcs MeXIy AByMs OlleHKaMH, MOJy4YeHHBIMU B 6.5.2 1 6.5.3.

6.6 ®opmynbl. PobGacTHbIil aHalM3 Ui OTAENBHOTO YPOBHSI B SKCIEPUMEHTE MO MOJENU € pa3e/eHHbIMU
YPOBHSMHU

6.6.1 HpI/IMeHI/ITeHBHO K MOACJ/IN C pa3AC/ICHHbBIMU YPOBHAMU pOGaCTHaﬂ OLCHKa CTaHAApTHOIO OTKJIOHCHUA

=,
MMOBTOPAEMOCTHU r JJId OTACJIBHOTO YPOBHA MOIKET OBITh noJjrydcHa 06pa6OTKOI/I JaHHBIX O PACXOXICHHUAX B

3/IeMEHTaX Ha ONpe/Ie/IeHHOM YPOBHE M0 AJNITOPUTMY A ¢ HAXOXKACHHEM POOACTHOTO 3HAUYCHHUS © * M3 ypaBHEHHS

Sy

(61), a 3atem onpeneneHueM - 1o ¢opmylie

o =s*af2. (75)

=
6.6.2 PoGacTHast OLieHKa CTAHIAPTHOTO OTKIOHEHMs CPEHNX 3HAYCHUH ° B DJIEMEHTAX TS YPOBHS MOMKET

OBITh nojydy€Ha NpUMCHCHUEM AHFOpI/ITMa A cHoBa K CpCAHUM 3HAUCHUAM B DJJICMCHTAX Jid ONpPEACIICHHOIO

=
=
YPOBHs, HAXOXKACHHUEM pOGaCTHOI'O 3HaYeHusa - * u3 YpaBHCHUA (61), a MMOTOM IMOJTYUYCHUCM ‘}I , C UCIIOJIB30BAHHUEM

paBeHCTBa

roE (76)

JIJ11 OUEHKM CTaHAAPTHOTO OTKIOHEHHS] BOCHPOM3BOJMMOCTH Ha OMpEAEJeHHOM YPOBHE MOJEIH MOXKHO
MCTIOJIBL30BaTh (OPMYJIbI, TpUBEACHHBIE B 4.5.6.

6.7 Ilpumep 5. PoOGacTHbIif aHaW3 JUIs OTAENBHOTO YPOBHS B DKCIIEPUMEHTE MO MOJAEIM C pa3/eleHHbIMU
YPOBHSMH



6.7.1 lannblie npumepa 1 B 4.8 conepxanu HECKOJIBKO KBa3UBBIOPOCOB M 0JIMH BbIOpoc (cM. Tabauiy 8). Kpome
TOTO, Ha pUCYHKe 3 BUJHA OTpULIaTeIbHas cUCTEMAaTHYecKas MOrpellHOCTh B pe3yJbratax jgaboparopuu N 5. Eciu
AQHAJTUTHK HE MOXET BBISIBUTh UCTOYHMKU THX aHOMAIWH, OH MOMAaJaeT B TPYAHOE TMOJIOKEHHUE MPH MPUHATHH
pelueHus, Kakue JaHHble CJeQyeT MCKIIOYMTh W3 pacyeToB CTAHJAPTHBIX OTKIOHEHWI MOBTOPSIEMOCTH H
BOCTIPOM3BOAMMOCTH. J{J1s1 MIUTIOCTpaliiy pe3yabTaTOB poOACTHOTO aHa KM3a 3/1€Ch UCTIONIBb30BaHbl JAHHbBIE YPOBHS
14 (cM. Tabauny 4).

6.7.2 Jlna monydeHus poOACTHOM OLIEHKM CTaHAAPTHOIO OTKIOHEHHWS MOBTOPSIEMOCTH PACcX0XKICHUH B
3JIeMEHTaX MPUMEHSIOT AJTOpUTM A (CM. TabiuIly 5), YTO IPUBOJMUT K pe3yibTaTaM, MoKa3aHHbIM B Tabauue 27, B
KOTOpPOH pacxoKIeHUsi B D3JEMEHTaX pacCcOpTUpPOBAHbl B TMOpsIKe Bo3pacTaHus. M3 yeTwklpex uTepauui,

x 5 o
MpeACTaBIEHHbIX B Ta0nuIlEe, BUAHO, UTO pOOACTHBIC 3HAYeHUs paBHbl ~* * = 8,29, © * = (0,36, u uro ToNpko ~ *
x
oTauuaercs ot * * Oojee yeMm Ha

i i
[Ipumensist MeToa, onucaHHbIA B 6.2.6 npu Lou™V-= 1, momydaem

x'=821%9 &=0.257
u % npoTtenHa.

Torna ypaBuenus (62) u (63) B 6.2.6 MOKHO 3anucaTh B BUJIE

¥ =8219+15xz*/8

(%)% = 7x(0,257 [2/1134% - 1,5% (0 + 9 - 0}/ 8]

b

uTO Maer ° * = 0,354% MpoTenHa,

5, = 0,354/ 2 = 0,250

a, UCMoJIb3ys ypaBHeHue (75), moaydum % npoTtenHa.

Tabnuua 27 - [pumep 5. [fpumeHeHue AnropuTMa A K pacXoxKIeHUsM B 3JeMeHTax (% npoTenHa)

Urepanus 0 1 2 3 4

0,53

0,56

0,55

0,54

7,85

8,91

7,74

8,86

7,74

8,84

7,75

8,83




X 7.81 7.85 7.81 7.81 7.81
X3 4 7,93 7,93 7,93 7,93 7,93
X3, 8,13 8,13 8,13 8,13 8,13
Xy 8,14 8,14 8,14 8,14 8,14
X5 8,38 8,38 8,38 8,38 8,38
K6 4 8,40 8,40 8,40 8,40 8,40
x7 4 8,44 8,44 8,44 8,44 8,44
X5 8,52 8,52 8,52 8,52 8,52
Xg, 9,31 8,91 8,86 8,84 8.83
Cpennee 8,340 8,300 8,290 8,288 8,287
CraHgapTHOE 0,436 0,326 0,322 0,317 0,315
OTKJIOHEHUEC
HoBrie * * 8’38013' 8,300 8,290 8,288 8,287
HoBrre © * 0,35613' 0,370 0,365 0,359 0,357




1
[Tomyueno o gopmynam (56) u (57).

PobactHoe CpCAHEC 3HAUCHUC IJIA paCXO)KI[eHI/Iﬁ B 3JICMCHTAX COCTABJIACT

xF=8219+15x0354/8 = 8,285(y npoTenHa
A .

X =
[lpu 31X 3HaYeHusx “ * m = *

p=15=0354 =0531

x¥—p="T17754 " x¥+p=8316

Torna % mnpoTenHa.

X
DTO MOATBEP)KAAET, UTO B pacuerax Yx oy 5% ponpko P OblI0 BHE 3TUX mpeaenoB. MoXHO caenartb
3aKIFOYEHME, YTO ITO TOT CAMBIH Cily4yaid, KOrjaa JeHCTBUTENBHO HAalIEHO NPAaBUIIBHOE PELLEHHUE.

6.7.3 Tlpumenenue AnroputMa A K CpeHUM 3HAYEHMsSIM B dJeMeHTax (M3 Tabiulbl 6) 1aeT pesyJbTaThbl,
npeicTaBlieHHble B Tabiuue 28, B KOTOpPOW CpelHHME 3HAuY€HUs B DJEMEHTaX pacroJIOKEHbl B MOPSIKe

o X g
Bospactanus. CHTyaLus MOL0GHA MPEICTABICHHOM B Taduuue 26, a MMEHHO * 1 ° * oTaMyaloTes Gojee dem

e X X
Ha © oT **u T * ycrpemmsercs K cpeaHeMy 3HAUSHHMIO OT 2% 10 8 *, paBHOMY 85,486. [IprMeHsisi BHOBb METOJ

e = =1 x
u3 6.2.6, HO O 3HAYCHUSIMU L i , MOJY4UM, YTO Cpe/iHEe 3HAYCHUE U CTAHJAPTHOE OTKJIOHEHUE OT 2% Jife)

X
%4 COCTaBST:

x'=85456 " g=0,20%

3HAUNT, HA OCHOBE ypaBHEHHs (63) MOXKET ObITh MOMydeHO © * U3 paBeHCTBA

(%)% = 60,2092 [8/1,134% 1,52 (9+9-4)/7]

b

otkyma © *=0,390% npotenHa.
Tenepb MOXHO BBIYHCIUTB * * 110 dopmyre (62) B 6.2.6, uto naet ~ * = 85,486% npoTenHa.

JL1 KOHTpPOJIS NPAaBUIIBHOCTH PELIEHUS, pACCUUTHIBAIOT

p=15=0330=03585 x¥-p=84901 x¥+p=86071
, , % mpoTeunHa.



Tabnuua 28 - [Mpumep 5. [lpumenenne Anroputma A K CpeAHMM 3HAYEHUSIM B 3eMeHTax (%o mpoTenHa)

Urepanus 0 1 2 3 4
v - 0,446 0,492 0,519 0,537
Xy P - 85,104 85,009 84,971 84,950
ey ¥ - 85,996 85,993 86,009 86,024
X 4 84,525 85,104 85,009 84,971 84,950
X2 4 85,140 85,140 85,140 85,140 85,140
3, 85,345 85,345 85,345 85,345 85,345
X4, 85,385 85,385 85,385 85,385 85,385
x5, 85,550 85,550 85,550 85,550 85,550
X6 4 85,575 85,575 85,575 85,575 85,575
X7 4 85,660 85,660 85,660 85,660 85,660
X3 4 85,750 85,750 85,750 85,750 85,750
X9, 86,170 85,996 85,993 86,009 86,024




Cpennee 85,456 85,501 85,490 85,487 85,487

CraHiapTHOE 0,453 0,289 0,305 0,316 0,324
OTKJIOHEHUE
x 1
HoBpie ™ * 85.550 85,501 85,490 85,487 85,487
8 1
HoBrle = * 0.297 0,328 0,346 0,358 0,367

1
[omyueno o gopmynam (56) u (57).

2l

X
OueBHIHO, UTO, KaK U MPEANoaraioch, TOIbKO ~ * U P BBIMAIAIOT U3 OTUX MPEIEIIOB.

JInst mostydeHust CTaHAapTHOTO OTKIIOHEHU S BOCTIPOU3BOJMMOCTH UCMOJIB3YIOT ypaBHeHue (76) B 6.6.2, koTopoe

g &
naet * =0,390% npotenHa, a 3atem ypasuerue (13) B 4.5.6, 4ToObI MOTY4HTH R =0,410% MpoTenHa.

. s 5
M3 3TOro nmpumepa Cileayer, 4To podacTHbIA METO/ Ia€T HECKOJIBKO MEHBIIME OLIEHKA ' | R, yeM 3HauyeHU4,

MoJiyda€MbI€ ITPpHU MUCIIOJIB30BAHUHU BCCX MPCACTABJICHHBIX JaAHHBIX (CM. B Ta6J'[I/ILIy 7)

6.8 ®opmynbl. PobacTHbIN aHanu3 715 OTACTBLHOTO YPOBHS 3KCIIEPMMEHTA Ha TEeTEpOreHHOM MaTepuale

6.8.1 B Momenu mis reTeporeHHOro MaTepuana B OOBIYHOM cllydae, KOTja JBe MpOoObl MOATOTOBJIEHBI IS
1

KaX1011 U3 £ nabopatopuil Ha Ka>KJJOM YPOBHE U MPHU STOM MOJIYYaOT MO JIBAa Pe3yJibTaTa UCTIBITAHUI Ha KasKIon
npobe, poOacTHbIe OLIEHKM CTaHAAPTHBIX OTKIOHEHHH MOBTOPSIEMOCTH W BOCHPOM3BOAMMOCTH MOTYT OBITh
MOJIy4EHbI TPOSKPATHBIM MPUMEHEHHEM AJITOPUTMOB A U S, KaKk OMUCAHO HUXKE.

a) [[puMeHsIoT ANTOpUTM S K pacXoXACHUSAM MEXIY pe3yibTaTaMy UCTbITaHU, 4TOOBI MOMYYUTh poOacTHOE
H
3HaueHue ~ * u3 ypaBHEHUs (67), U OMpeaAesoT

— ' 2
L3 = 2p' W) . 7

b) [NpumMeHsOT ATTOPUTM S K PacXoXKACHUSIM MEXIy Mpodamu, 4TOOBI MOTYYUTh APYroe podacTHOE 3HaYeHHE
YWk y3 ypapHenus (67), 1 ONMpeaesioT



2
SSp =pw” (78)

¢) [IpUMeHsIOT ATTOPHTM A K CPEIHMM 3HAYCHUSIM B SIEMEHTAX, YTOObI MOIY4UTh POGACTHOE 3HAUYCHUE ° * U3
ypaBHeHwus (61), u HaXoasT

¥ . (79)

DTU pacyeTbl MOTYT OBbITh YIOOHO TpeICTaBJieHbl B TaONW4YHOW (opme, ¢ pa3MelieHHeM B TMepBOil rpade
3HAUYEHUN PACXOXKICHUM WM CPEeAHMX 3HAUYEHUW B MOPSAKE BO3pacTaHUs, KaKk 3TO IOKAa3aHO Ha MpUMepax,
OMKCAaHHBIX HUXKE.

6.8.2 3areM i pacyeTOB OIIEHOK CTaHAAPTHBIX OTKIOHEHUH MOBTOPSEMOCTH M BOCIPOWU3BOJUMOCTH W

=
CTaHAAPTHOIO OTKJIIOHCHHA H, KOTOPOE€ OLCHUBACT pas3IMuuc MCKIAY HpOGaMI/I, MOIYyT OBITH MCHOJIBL30BaHbI

dopmynbl moapaznena 5.5.

6.9 Ilpumep 6. PoGacTHbIi aHanu3 Jij1st OTAEIBLHOTO YPOBHS SKCIIEPUMEHTA HA TETEPOTEHHOM MaTepuaine

6.9.1 Jlanuble ayig ypoBHs 6 B mpumepe 2 (cM. 5.8) He cojiepKaT BEIOPOCOB MM KBa3UBLIOPOCOB, M OHU ObLIN
MCIOJIL30BaHbI JJ1s1 MJUTFOCTPALIMU Pe3y/IbTaTOB, KOTOPbIE MOJYy4atoT poOACTHBIM aHATM30M B TAKOM Cllyyae.

6.9.2 llpumeHneHue AnropuT™Ma S K pacXOKACHUSIM MEXAy pe3ylbTaraMu HU3MepeHuil (M3 tabmuubl 14)
WILTIOCTPUPYETCS JaHHBIMH, TIPEJICTABICHHBIMU B Tabauie 29. 3/1ech 4ucio creneHeil cBoGoasl © = 1, Tak uTo
1
L p=2p'=iZ y
= 1,645, © = 1,097 u 4ncio UHACKCUPOBAHHBIX 3HAUCHU I s . Y3 yeThIpex utepauuii, npeacTaBIeHHbBIX

Wi,

W Ly *
B Ta6J'[I/I]_[e, BUAHO, UTO p06aCTHBIM 3HAYCHUEM SABJISIETCA 4,5 1 YTO 3HAUYCHUA OT a0 MpEeBLIILNAKOT

R
v . Onpenenus z u U, Kak B 6.3.6, uMeeM

HU=4

b

S (w2 p =137,92/22 = 6,2691

b

TaK 4To ypaBHeHUeE (68) NpuHUMAET BU]L

(w*)? =1,007% x6,2601+ (1,097 % 1645w*)? / 22

Ortcroaa nojiyyaem W = 4,30%.

£

Ta6nuua 29 - Tpumep 6. [puMeHeHe ATTOPUTMA S K PACXOXKICHUSIM MEXY pe3ybTaTaMu n3mepenuit (© = 1;



= 1,097; 7= 1,645)

Urepanus 0 1 2 3 4
L4 - 3,9 5.1 59 6,4
W 0,1 0,1 0,1 0,1 0,1
L 0,6 0,6 0,6 0,6 0,6
Wy, 1,1 1,1 1,1 1,1 1,1
Wy, 1,1 1,1 1,1 1,1 1,1
Ws 12 1,2 1,2 1,2 1,2
Ws 1,3 1,3 1,3 1,3 1,3
w7, 1,4 1,4 1,4 1,4 1,4
Y 1,6 1,6 1.6 1,6 1,6
L 1,8 1,8 1,8 1.8 1,8
Wi 2,1 2,1 2,1 2,1 2,1
Wiy, 2,2 2,2 2,2 2,2 2,2




W2 2,5 2,5 2,5 2,5 2,5
e 2,6 2,6 2,6 2,6 2,6
Wig 3,9 3,9 3,9 3,9 3,9
WS, 4,0 3,9 4,0 4.0 4,0
LTI 4,4 3,9 4,4 4,4 4,4
W7, 4,6 3,9 4,6 4,6 4,6
Wiz 5.5 3,9 5.1 55 5,5
Wi, 7.4 3,9 5.1 59 6,4
L 7,6 3,9 5.1 59 6,4
LI 8,1 3,9 5.1 59 6,4
Wy 8,1 3,9 5.1 5,9 6,4
Hogrie ¥ 4,17 2,80 3,29 3,55 3,70
Horre ™ * 2’3513' 3,07 3,61 3,89 4,06

1)

[TomyueHo no gopmyie (64).
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