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MPEJUCJOBHUE K TOCYJAPCTBEHHBIM CTAHJIAPTAM
POCCUUCKOU ®EJEPALIMU I'OCT P UCO 5725-1—2002 — TOCT P UCO 5725-6—2002
[1O/1 OBIIIUM 3ATOJIOBKOM «TOUHOCTH (ITPABUJIBHOCTH U NNPEIIU3UOHHOCTD)
METO/JOB ! PE3YJbTATOB U3MEPEHUN »

Lenrsro paspadborku 'ocynaperBeHHBIX cTaHgapToB Poccuiickont Penepanmu [OCT P UCO 5725-1—
2002, 10OCT P UCO 5725-2—2002, TOCT P HUCO 5725-3—2002, TOCT P HUCO 5725-4—2002,
[OCT P UCO 5725-5—2002, TOCT P UCO 5725-6—2002, matee — T'OCT P NUCO 5725, asusgercs
1psiMoe IIpuMeHeHre B Poccuiickot Deepaliyl IIECTH 4acTe OCHOBOIIOIATAIOIIEro MeXXayHapOIHOTO CTAHAAP-
ta UCO 5725 1moa o01mmM 3aroI0BKOM « T OUHOCTD (IIPABWIBHOCTD U IIPEIU3NOHHOCTD) METONOB W PE3YJIbTa-
TOB U3MEPEHUN» B IPAKTUUYECCKOM ACITEIILHOCTU II0 METPOJIOTHH (pa3paboTKe, aTTECTALIMN Y IIPUMEHECHWIO
METOJMK BBIITOJTHEHWA N3MEPEHNI ), CTAHAAPTU3AINY METOIOB KOHTPOIA (MCHBITAHUMN, U3MEPECHNMN, AHAIN -
34), ICHBITAHWAM IIPOAYKIIMN, B TOM YMCIIE IS LEJIEN TTOATBEPKACHISI COOTBETCTBUS, OLIEHKE KOMIIETEHT-
HOCTH UCIIBITATSIbHBIX JabopaTopuil coritacHo TpeboBanuaMm I OCT P UCO/MBK 17025—2000*.

['OCT P UCO 5725 upeacraBisitor COO0OM IIOJMHBIN QyTEHTUYHBIN TEKCT IHECTU YacTe MEXIYHAPOIHOTO
crangapta MCO 5725, B TOM UucCie:

[OCT P UCO 5725-1—2002 «TogHOCTh (IpaBWIBHOCTDL U IIPEIN3MOHHOCTL) METOOOB M PE3YJILTATOB
n3MepeHnil. Yacts 1. OCHOBHBIE TTOJIOXKEHUS U OIIPEACIICHAS»,

[OCT P UCO 5725-2—2002 «TouHOCTh (IpaBWIBHOCTD 1 IIPEIN3NOHHOCTL) METOOOB U PE3YJILTATOB
n3MepeHn. Yactob 2. OCHOBHOM METO/, OIIPEACIICHUS IIOBTOPSIEMOCTY Y BOCIIPONU3BOANMOCTY CTAHAAPTHOTO
METOIA N3MEPECHII»;

[OCT P UCO 5725-3—2002 «TognOCTh (IpaBWIBHOCTDL U IIPEIN3NOHHOCTL) METOOOB W PE3YJILTATOB
n3MepeHuil. Yacrto 3. lIpoMexyrouHbie ITOKa3aTeIn IIPEIN3MOHHOCTH CTAHAAPTHOIO METOIA N3MEPEHUIN» |

[OCT P UCO 5725-4—2002 «TogHOCTh (IpaBWIBHOCTD 1 IIPEIN3NOHHOCTL) METOOOB W PE3YJILTATOB
n3MepeHu. Yacro 4. OCHOBHBIE METOABI OIIPEACIICHNA IIPABMILHOCTU CTAHAAPTHOTIO METOAA U3MEPEHU»;

[OCT P MCO 5725-5—2002 «TogHOCTD (IIpaBWILHOCTD U IIPEIIN3UOHHOCTDL) METOIOB U PE3YILTATOB
N3MepeHn. YacTn 5. AJIBTEpHATUBHBIE METOADBI OIIPEACIICHUS HPEIIN3NOHHOCTU CTAHIAAPTHOTO METOAA U3MEPE -
HIUI»;

['OCT P UCO 5725-6—2002 «TouHOCTB (IpaBWIBHOCTh U IPEILIM3MOHHOCTD) METOJOB U PE3YJILTATOB
m3Mepernit. Yacto 6. Micmob3oBanve 3HAYEHNN TOYHOCTHA HA IIPAKTUKE.

Kaxnas 9acTh COAEPKUT ayTEHTUYHBIA IIEPEBOA IPEANCIOBUS U BBEACHNA K MEXKAVHAPOIHOMY CTAH-
napry MUCO 5725, a Takke IpeauciIiOBUE K TOCYIAapCTBEHHBIM craHpapraM Poccuiickor Denepanmm
(I'OCT P UCO 5725-1—2002 — T'OCT P UCO 5725-6—2002) n n3gaercsi CaMOCTOSITEIILHO.

[TonpzoBanme yactamu 2—6 T'OCT P UCO 5725 B OTHEILHOCTH BO3MOXHO TOJIBKO COBMECTHO C
gacTteio 1 (I1OCT P UCO 5725-1), B KOTOPO YCTAHOBJIECHBI OCHOBHBIE ITOJOXCHI 1 OIIPCACICHIS, KACAKO-
muecd Bcex vacreir 1 OCT P LMCO 5725.

B coorBeTcTBNM ¢ OCHOBHBIMU ITOJOKeHAMU MCO 5725-1 (1myHKT 1.2) HACTOAIIMI CTaHAAPT PACIIPO-
CTPaHAECTCI HA METONBI U3MEPEHUI HEITPEPBIBHBIX (B CMBIC/IE IIPUHUMAEMBbIX 3HAYCHU B I3MEPSICMOM JAalIa-
30H€) BEJIMYWH, JAIOIIME B KAUECTBE PE3yabTaTa U3MEPECHUN €IMHCTBECHHOE 3HaUeHUE. I1py 3TOM 3TO €11MH-
CTBEHHOC 3HAYCHUE MOXKET OBITH U PE3YILTATOM pacyeTa, OCHOBAHHOI'O HA PAAEC U3MEPEHUIN OJHON U TOM XK€
BEJIMUMHDL.

Cragnaptel MCO 5725 MOryT IpUMEHITHCS I OLICHKY TOYHOCTU BBIITOJIHEHWS U3MEPEHNN PA3JINMYHbBIX
(pMBMUIECKMX BEJIMYNH, XapaKTePUIVIOIINX N3MEPACMbIC CBOMCTBA TOTO WJIX MHOTO O0OBEKTA, B COOTBETCTBUN
CO cTaHmapTu3oBaHHOU 1Ipoueaypou. llpu sroMm B iyHkre 1.2 MCO 5725-1 ocobo oTMEUEHO, YTO CTAHAAPT
MOZKET IIPUMEHIATHCA I OLICHKM TOYHOCTY BBIIIOJIHEHNA U3MEPCHUN COCTABA U CBOMCTB OUYEHD IINPOKON
HOMEHKIIATYPLI MATEPUAIOB, BKIIIOUAA KUIAKOCTH, IIOPOIIKOOOPA3HbIE U TBEPALIE MATEPUAIIbI — IIPOAYKTDL
MATEPUAIIBHOTO IIPOU3BOACTBA WJIN CYIHECTBYIOIME B IIPUPOAEC, IIPU YCIOBUM, UYTO YUUTHIBAIOT JIIOOVIO
HEOOHOPOIHOCTb MaTepyralla.

[IpmMeHsIeMbIT B MEKAYHAPOAHBIX CTAHAAPTAX TEPMUH «CTAHIAAPTHBIN METOI M3MEPEHU» aJIeKBATCH
OTE€UYECTBEHHOMY TEPMUHY «CTaHIAPTU30BAHHBIN METO N3MEPESHU».

B MCO 5725: 1994—1998 u UCO/MBK 17025—99 mnongarue «MmeTom M3MepeHM» («measurement
method») BKIIIOUaeT COBOKYITHOCTD OIIE€PALIAA W IIPAaBWJI, BEIIOIHEHNE KOTOPBIX O0ECIIEUNBAET IIOJIVICHUE
PE3YIILTATOB ¢ U3BECTHOM TOYHOCTBIO. lakuM o0pa3oM, ImoHATUE «MeTOoA maMepeHui» 1o MCO 5725 n
NMCO/MBK 17025 anexBaTHO ITOHATUIO «MeToAUKA BhinoIHeHUS n3MepeHuil (MBHM)» 1o TOCT P 8.563—96

* C 1 uros 2007 1. BBeaeH B nelicteue 'OCT P MCO/MBK 17025—2006.
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«l ocymapcTBeHHAda cucTeMa OOECIICUCHUI €IUHCTBA MU3MepeHUM. MeETOAMKM BBIIOJIHECHUA W3MEPEHUIN»
(IIyHKT 3.1) 1 COOTBETCTBEHHO 3HAYUTEIILHO IINPE IO CMBICY, YEM OIIPEIACIICHNE TEPMUHA «METOI U3MEPE-
H1» B PexoMeHIanny 11o MexrocyagapcrseHHoU ctaggaprn3any PMI 29—99 «1 ocynapcTBeHHAda cucTteMa
o0ecCIIeueHNA €IMHCTBA N3MepeHn. MeTponornsd. OCHOBHBIE TEPMUHBI X OIIPEeACIICHNI» (ITIYHKT 7.2).

bosiee Toro, B opurutaie MCO 5725 oueHb 4acToO yIIOTPEDIIIETCS B KAYECTBE IIOHATUS «METO/ U3MEPE-
HUV» U aHTJIMACKNA TepMUH «test method», 1epeBoa KOTOPOro Ha PYCCKUU SI3BbIK — «METOH UCIIBITAHUN»
(cM. npuMedanue 1 x noyHkry 3.2 UCO 5725-1) 1 KOTOpBIA IO CMBICIY COBHAJAET C TEPMUHOM 6.2
NCO 5725-1 «standard measurement method» (cTaHmapTM30BaHHBIA METOH M3MepeHMT). COOTBETCTBEHHO
B KAYECTBE TEPMUHA «Pe3yJIbTaT U3MEPEHUN» B OPUTMHAJIE CTAHAAPTA Yallle UCIIOIb3YETCS aHIJIMUCKUU TEP-
MUH «test result» (cMm. myHkT 3.2 UCO 5725-1), IppmueM B KOHTEKCTE KaK € TepMHMHOM «test method»
(CM. IIYHKT 3.2), Tak 1 ¢ TepMUHOM «measurement method» (cM. B opuruHane, HaIpyuMep, IYHKTHL 1.2 mm
7.2.1 1CO 5725-1).

I1pu sTOM Cileayer MMeTh B BUAY, UTO 00J1acTh HpuMeHeHd MCO 5725 — TOUHOCTb CTAHAAPTU30OBAH -
HbBIX METOIOB U3MEPEHNH, B TOM YUCIIE IIPEAHAZHAYCHHBIX [UIS 1IEJIEU UCIIBITAHUN ITPOAYKINHT, ITO3BOISIOIINIX
KOJMYECTBEHHO OLICHUTD XapaKTECPUCTUKM CBOMCTB (IT0KA3aTeIIEN KAaYeCcTBA 1 0€30IIaCHOCTH) OOBEKTA MCIIBI-
TaHUM (IpoayKuun). UMeHHO II03TOMY BO BCEX YACTAX CTAHAAPTA PE3YJIbTATHI M3MEPECHUM XapaKTePUCTUK
00pa31OB, B3ATHIX B KAUECTBE BLIOOPKU U3 IIAPTUN N3N (MM IIpo0, OTOOpAHHBIX M3 IIApTUY MaTepHraia),
ABJIAIOTCA OCHOBOM IS ITOJIVICHUA PE3YJILTATOB MCHBITAHMU BCEW IMapThy (00bekTa mMcibITaHmit). Korma
O0BEKTOM MCHBITAHUI ABISACTCA KOHKPETHBIM 00pa3sel (test speciment, sample), pe3yiIbTaTsbl U3MEPEHUN 1
MCHBITAHUN MOTYT COBIIAAATD. 1aKON IIOAXOMI UMEET MECTO B IIPUMEPAX 110 OIIPEACICHUIO 110KA3aTeJIEV TOUHO-
CTH CTAHAAPTHOTO (CTAaHAAPTU30BAHHOI0) MeTOAA N3MepeHN, cogepxammxcesa B MCO 5725.

CiienyeT OTMETUTD, YTO B OTE€UECTBEHHOM METPOJIOITMM TOYHOCTDL (accuracy) M HOTPEIMHOCTD (€1Tor)
PE3YILTATOB U3MEPEHUI, KAK IIPABIIIO, OIIPEACIBIIOTCS CPABHEHUEM PE3YIbTATa U3MEPEHNUY ¢ UCTUHHBIM WIN
NEUCTBUTENBHBIM (YCIIOBHO MCTMHHBIM) 3HAYEHUEM M3MEPAEMON (PU3MUECCKON BEIUYMHDBI (BISTIOIINMUACS
(paKTHUECKM STAIOHHBIMY 3HAYECHUAMU N3MEPAECMBIX BEJIMUWH, BIPAKEHHBIMU B Y3aKOHEHHBIX €AMHUAIIAX).

B yCi10BMSIX OTCYTCTBUA HEOOXOAUMBIX ATAJIOHOB, ODECCIIEUYMBAIOIINX BOCIIPOU3BEIACHNUE, XPAHCHUE U
[epesayy COOTBETCTBYIOIINX 3HAYCHUM €AMHULL BEIWYMH, HEOOXOAMMBIX JUIS OLIEHKM IIOIPEIIHOCTU
(TOYHOCTH) PE3YAbTATOB M3MEPCHUN, M B OTEYESCTBEHHOM, ¥ B MEXJIYHAPOIHOM IIPAKTUKE 3a ICUCTBUTEIID-
HO€ 3HAUECHWE 3a4acTyIO IIPUHUMAIOT 00IIce cpeHee 3HaYeHNEe (MAaTEMATUIECKOE OXKMIAHME) YCTAHOBIICH-
HOM (3aJaHHOI) COBOKYIHOCTH pe3yabTaroB maMepennii. B MCO 5725 sta curyanysa orpaXeHa B TEPMUHE
«IIpUHATOE OllopHOoe 3HaueHue» (cM. IIyHKTHI 3.5 1 3.6 TOCT P UCO 5725-1) u pexomenayercsa [OCT P
HNCO 5725-1 pj1g UCIioab30BaHMS B 3TUX CIIYUYadX U B OTEYECTBEHHOM IIPAKTUKE.

TepMUHBI «IIpaBMJIIBHOCTD» (trueness) M «Ipel3nOHHOCTL» (Precision) B OTEYECTBEHHBIX HOPMATHB-
HBIX JOKYMEHTAX 110 METPOJIOTUH OO HACTOMIIETO BPEMEHU HE NUCIIOIB30BAIIUCH. 1Ip1 5TOM «IIpaBWIBHOCTE» —
CTEIIEHDb OJIM30CTH PE3YJIbTATa N3MEPEHNN K UICTUHHOMY WJIA YCIIOBHO NCTUHHOMY (A€MCTBUTEIBHOMY) 3HA-
YEHUIO UBMEPAECMON BEJIMUMHLI WIN B CJIy4ac OTCYTCTBUSA STAJIOHA U3MEPACMON BEJIMUMHBL — CTEIIEHD OJIN30-
CTU CPEIHETO 3HAYCHUS, ITOJIYIEHHOTO Ha OCHOBAHMY OOJIBILON CEPUN PE3YIILTATOB N3MEPEHUN (TN PE3YIIb-
TATOB MUCIILITAHWI ) K IPUHATOMY OIIOPHOMY 3HaUeHNIO. [loKkazaresieM mpaBIbHOCTH OOBIYHO SIBJISIETCS 3HA-
yeHUEe cucTeMaTnueCcKon norpeirHocTy (cM. IIyHKT 3.7 [T'OCT P MCO 5725-1).

B ¢BOW0O ouepenb «IIPELN3UOHHOCTb» — CTEIICHDb OJIM30CTU APYT K APYIY HE3aBUCUMBIX PE3VJILTATOB
M3MEPEHUN, TIOJIYUCHHBIX B KOHKPETHBIX YCTAHOBJIEHHBIX YCIIOBUAX. DTa XapaKTepUCTUKA 3aBUCUT TOJIBKO OT
CIIYYalHBIX (PAKTOPOB U HE CBSI3aHA C UCTUHHBIM WIN YCIOBHO UCTVHHBIM 3HAYEHUEM U3MEPSIECMOU BEJINUY -
HBI (cM. IIYHKT 3.12 TOCT P UCO 5725-1). Mepa nOpenIM3MOHHOCTY OOBIMHO BBIUMCIIACTCS KAK CTAHIAPTHOE
(CpEIHEKBAAPATUYECKOE) OTKIIOHEHNE PE3YJIBTATOB N3MEPEHN, BEITIOJTHEHHBIX B OIIPEACICHHBIX YCIIOBUSIX.
KommuecTBeHHDBIE 3HAYCHUA MEP IIPEIN3MOHHOCTY CYILECTBEHHO 3aBUCAT OT 3aJaHHBIX YCIIOBUM. DKCTPEMAIID-
HBIE ITOKA3aTeIM IIPELUN3NOHHOCTH — ITOBTOPSIEMOCTD, CXOOMMOCTE (repeatability) m BoCIIpoOM3BOIMMOCTD
(reproducibility) persraMeHTUPYIOT 1 B OTEYECTBEHHBIX HOPMATUBHBIX JOKYMEHTAX, B TOM YMCJI€ B OOJIbIINH -
CTBE TOCYHAPCTBEHHBIX CTAHAAPTOB HA METOABI KOHTPOJIA (MCIIBITAHUA, U3MEPEHUH, aHAIM3a) (CM. IIYHKTBL
3.12—3.20 TOCT P UCO 5725-1).

B coorBercTtBUM ¢ M1CO 5725 11e51b rocynapcrBeHHbBIX ctaHgapros 1 OCT P MCO 5725 cocrout B TOM,
YTOODL:

a) M3JIOKATH OCHOBHBIEC ITOJIOXKEHNA, KOTOPLIEC CIECAYET MMETh B BUAY IIPHU OLICHKE TOYHOCTH (IIPABIIIL-
HOCTH 1 IPELIN3NOHHOCTA) METOOOB Y PE3YJILTATOB N3MEPEHUI IIPY UX IPUMEHEHNM, a TAKXKE IIPU IDIAHVPO-
BAHWM SKCIIEPUMEHTOB 110 OLICHKE pa3angHbIX Hokaszarene Tounoct (I'OCT P UCO 5725-1);

0) perJIaMEHTHPOBATHL OCHOBHOM CIIOCO0 AKCHEPUMEHTAIBHON OLIEHKH ITOBTOPAEMOCTH (CXOOUMOCTH) U
BOCIIPON3BOANMOCTY METOIOB 1 pe3yabTaroB nsMmepeHui (I'OCT P UCO 5725-2);
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B) PEIJIAMEHTHUPOBATD HIPOLEAYPY ITOJIVICHUS IIPOMEKYTOUHBIX ITI0KA3aTeICH IIPEIM3NOHHOCT METOIOB
M PE3YJILTATOB U3MEPEHNM, U3JIOXKUB YCIOBUA X NpuMeHeHUA U MeToAbI olleHKH (I'OCT P UCO 5725-3);

T) PETJIAMEHTAPOBATH OCHOBHBIE CIIOCOOBI OIIPEACICHNS IIPABMJIBHOCTA METONOB U PE3YIBTATOB U3MEPE-
Huit (I'OCT P MCO 5725-4);

II) PETJIAMEHTUPOBATD UL IIPUMEHEHUSA B OIIPECACIICHHBIX OOCTOATEIILCTBAX HECKOJIBKO AJIbTEPHATUB
ocHOBHBIM crrocobam (I'OCT P UCO 5725-2 u TOCT P UCO 5725-4) onpeneneHNA NPELM3NOHHOCTA 1
[IPABWJIBHOCTY METOJOB U Pe3yJIbTaToB N3MepeHU, IIpuBeacHHBIX B 1 OCT P UCO 5725-5;

€) U3JI0KNTHh HEKOTOPBIC IPAKTUYECCKIE IPUMEHEHMA 110KA3aTeIeH IPAaBWILHOCTA U IIPEITM3NOHHOCTH
(I'OCT P NUCO 5725-6).

[IpencraBieHHbIE B BUAE TAOIMIOBI PEKOMEHAAIIMM II0 IIPUMEHEHUIO OCHOBHBIX IIOJIOXCHUM
['OCT P UCO 5725 B AeITEIIBHOCTHU 110 METPOJIOTUN, CTAHAAPTU3AIUN, UCIIBITAHUAM, OLICHKE KOMIIETCHT -
HOCTHY MCIIBITATEIILHBIX JIADOpATOPUN CO CChUIKAMM HAa HOPMBI TOCYAAPCTBEHHBIX CTaHAApTOB Poccuiickon
Depepannyl, CoOgepPXallX TPEOOBAHNUS K BBIITOJTHEHIIO COOTBETCTBYIOILNX PA0OT, IIPUBEIACHBI B IIPWIIOXKECHUN
K npeauciaosuo B 1OCT P UCO 5725-1.

AJITOPUTMBI IPOBEACHUS SKCIIEPUMEHTOB 110 OLIEHKE ITOBTOPSIEMOCTH, BOCIIPON3BOANMOCTH, IIPOMEXKY-
TOYHBIX IIOKA3ATEIIEN IIPEIIN3MOHHOCTH, ITIOKA3ATENIEH IIPABIUILHOCTH (XapaKTEPHUCTUK CUCTEMATIIECKOM I10-
TPEITHOCTH ) METOJAOB U PE3YIILTATOB U3MEPEHUN PEKOMEHAYVETCA BHEAPATD YEPE3 IIPOTPAMMBI SKCIIEPUMEH -
TAJIBHBIX METPOJIOTUYECKIX UCCICHOBAHNN TTI0KA3ATENIEN TOTYHOCTH (XapaKTEPUCTHUK IIOTPEIMHOCTI) PE3YIbTA-
TOB U3MEPEHMI, BBIITOJIHIEMBIX 110 pa3padareiBacMoi MBU, u () yepes 1mporpaMMBbl KOHTPOIS ITOKA3aTE -
JIEV TOYHOCTU IIpuMeHsIeMbix M BH.

Hcriob30BaHne IPUBEACHHDBIX B IIPIUIOKEHUIX A K KAOKIOMY CTAHAAPTY YCJIOBHBIX OOO3HAUYCHUN B
KaueCTBE 00SI3aTEIbHBIX PEKOMEHIAYETCS TOJIBKO IS TEX I10KAa3aTeIel TOUHOCTH, KOTOPBIE 10 HACTOMILETO
BPEMEHM B OTEUYECTBEHHON METPOJIOTMUECKON IIPAKTUKE HE HCIIOJIBL30BAIMCH (HAIIPUMED, UL II0KA3aTEIEN
110 IIyHKTaM 3.9—3.12 TOCT P MCO 5725-1). g OCTaJIbHBIX II0KA3aTENIEN Y KPUTEPUEB HCIIOIL3YEMBIE
B [OCT P MCO 5725 ycCiioBHBIE OO0O3HAYCHU, KaK IIPABWIO, MOTVT IIPUMEHSTHCS HapsSAy C YCIIOB-
HBIMU O0O3HAYCHUIMHU ATUX IIOKA3ATEICU U KPUTEPUEB, IIPUHATHIX B JCVCTBYIOILINX OTCUESCTBEHHDBIX JOKY-
MEHTaxX (HalpuMep, IPeesl ITOBTOPSIEMOCTA (CXOAMMOCTU) ¢ YCJIOBHBIM OOO3HAYEHUEM F 110 IIYHKTY 3.16
['OCT P UCO 5725-1 Hapsay ¢ YCIOBHBIM OOO3HAUEHUEM d, IIPUHSITBHIM IJIS 3TOTO IIOKA3aTeIs B PIAC
PEKOMEHIALINHN 110 METPOJIOTUN, a4 TAKZKE B IOCYIAPCTBEHHDBIX CTAHAAPTAX HA METOALI UCHBITAHUUA IIPOAYK-

1TAN).
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MPEIUCIOBUE K MEXITYHAPOJTHOMY CTAHJAPTY UCO 5725

MexayaapomHasa opranu3anyd 1o cragpapruzanuy (MCO) asnsgerca BecemupHOM hbegepalieil Halmo -
HAJIBHBIX OpTaHW3ali 110 cTaHgapTr3aimy (koMuretoB — wieHoB MCQO). Pa3paboTka MEXIyHAPOIHBIX CTAH-
IapTOB OOBIYHO ocyilecTBIIAeTC TexHmuecKnM KkomureramMmu MCO. Kaxnwiit wieH MCO, 3auHTepecOBAaHHBIN
B JEITECIBHOCTU COOTBETCTBYIOILETO TEXHNYCCKOIO KOMUTETA, UMEET IIPABO OLITH IIPEACTABICHHBIM B 5TOM
komurere. llpaBUTEIIbCTBEHHDBIE Y HEIIPABUTEILCTBCHHBIE MEXKAVHAPOIHDBIE OPTaHM3ALINN, COTPYAHNYAIOIINE C
N CO, Takke mpuHIMarOT yqactre B 3To padore. MCO tecHO corpyagHnuaeT ¢ MeXAyHApOOAHOM SIIEKTPO-
TexHnueckon komuccne (MBK) mo BceM BoIrpocaM CTaHAZAPTU3A1IMY B O0JIACTH SIEKTPOTEXHUKMH.

[IpoeKThI MEXAYHAPOAHLIX CTAHAAPTOB, IIPUHATBHIE TEXHWYCCKMMMU KOMUTETAMU, HAIIPABIIAIOTCS TEX-
HUYecKNM Komureram — wieHaM M CO Ha rosocoBanue 1epen ux yraepxiacHuemM Coserom HMCO B
Ka4eCTBE MEXKAYHAPOIHDBIX CTaHAAPTOB. CTaHAAPTHI YIBEPXKIAKOTCI B KAYECTBE MEXKIAYHAPOIHBIX B COOTBET-
cTBUU ¢ ycTaHoBIIeHHBIMU B UCO TpeboBaHMSIMU: B ci1ydae UX ogoOpeHd 110 MEHbIIEN Mepe 75 % KoMuTe-
TOB — WieHOB MCO, IIpMHUMABIINX YUYACTHUE B I'OJIOCOBAHUU.

MexnyHapoanubiil ctangapt MCO 5725-3 o6nu1 ntoarorosineH Texumnueckmum komuretomM MCO/TK 69
«[IpmMmenenne ctatnctnyeckux MeTo1oB», [logkoMureToM [1K 6 « MeTOABI 1 pe3yILTATHI M3MEPEHUI».

NCO 5725 cocTonT U3 CAEAYIOINX YACTEN IO, OOIINM 3aroJ0oBKOM « T'O9HOCTD (IIPaBWJIBHOCTD U IIPE-
[IM3MOHHOCTh) METOIOB W PE3YJILTATOB U3MEPEHUI»:

Yactp 1. OCHOBHBIE ITOJIOKEHUA U OIIPEACTICHUS

Yacrtb 2. OCHOBHOM METO/I OIIPEACIICHUY IIOBTOPAEMOCTH U BOCIIPOMU3BOAMMOCTH CTAHAAPTHOIO METOIA
N3MEPEHNN

Yacrsb 3. IIpoMexyTouHbie 110KA3aTEIN IIPEIN3NOHHOCTA CTAHAAPTHOIO METOAA U3MEPEHINA

Yactb 4. OCHOBHBIE METOALI OIIPEACIICHUS IPABIIILHOCTU CTAHIAPTHOTO METOAA N3MEPEHNN

Yacrs 5. AJIbTepHATUBHBIE METOABL OIIPEACICHUS IPELIM3NOHHOCTH CTAHAAPTHOIO METOIA N3MEPEHUIA

Yacte 6. Ucmonb3oBaHue 3HAYEHUA TOYHOCTY HA IIPAKTUKE

NCO 5725 (wactu 1—6) B coBokyitHocTU aHHyaupyeT U 3ameHsseT MCO 5725:1986, obiacth paciipo-
CTPAHECHUS KOTOPOTO ObIIa pacIIMpeHa BKIIOUYECHUEM IIPABJIBHOCTHA (B HOIIOJIHEHUE K IPEIU3NOHHOCTH )
1 YCIOBA HPOMEKYTOUHOMN TIPEIIM3NOHHOCTH (B HOIIOJIHEHNE K YCIOBUAM IIOBTOPAEMOCTH W BOCIIPOM3BO-
ITVIMOCTH).

IIpwioxenunsa A, B 1 C gpisrorca o0sa3aTelibHBIMU UId HacTodie yactyt UMCO 5725, nmpuinoxeHus
D u E — crpaBouHbIe.
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BBEJIEHUE K MEXJIYHAPOJTHOMY CTAHJAPTY UCO 5725

0.1 B UCO 5725 m1da onmmcaHnd TOYHOCTH METOAA U3MEPEHUN MCIIOJIB3VIOT ABA TEPMUHA. «IIPABWIb-
HOCTD» U «IIPEIIM3MOHHOCTL». | €pMUH «IIPaBIJILHOCTDL» XapaKTePU3VeT CTEIIEHD OJIM30CTY CPETHETO 3HAUYEHUS
OOJILIIIOTO YMCJIa PE3YILTATOB UCHBITAHUN K UCTUHHOMY WJIW IPUHITOMY OIIOPHOMY 3HAYCHUIO, TEPMUH
«IIPEIN3NOHHOCTb» XapaKTepU3yeT CTEIICHD OJIM30CTY PE3YIBTATOB UCIIBITAHUY APYT K APVTY.

0.2 O01mue noaoxeHs 06 5TuX roHdATHsX 1peacranieHol B UCO 5725-1 1 mosToMy 34€Ch HE IIOBTOPS -
torcd. Ita yactb UCO 5725 mokHa npuMeHdIThea coBMecTHO ¢ MCO 5725-1, IIOCKOJIBKY B HEN JAHBI
OIIPEACICHNS U ODIIME TTOJTOKEHU .

0.3 Ha n3aMeHUYMBOCTD Pe3yIIbTATOB U3MEPEHU, BBIIIOJIHEHHBIX 110 OAHOMY METONY, IIOMUMO Pa3INdnN
MEXIY HPEAIIOIOKNTEIIBHO NACHTUYHBIMI 00pa3iaMy MOTYT BIUSITh MHOTHE pPa3IndHbIe PAKTOPHI, B TOM
YUCIIE:

a) oreparop;

b) ncnonab3yeMoe 000pYIOBAHUE;

C) KaInOpoBKa 000OpPYIOBAHUA;

d) mapaMeTphl OKPYXKAIOIIE CPEALI (TEMIIEpaTypa, BIAKHOCTD, 3arpsA3HCHUE BO3OyXa U T. 1. );

¢) HapTUU PEaKTUBOB;

) BpeMs MEXIy N3MEPECHUSIMU.

Pa3zmmamsa Mexny pe3yIbTaTaMy U3MEPEHN, BBIIOJIHIEMbBIX PA3HBIMHI OIIEPATOPAMU W/ MIN C UCIIOJb-
30BAHMEM PA3JIMUYHOIO O0OPYIOBAHUA, KaK IIPABWIO, OyAYyT OOJbIIE, YEM MEKAY PE3VIAbTATaAMU U3MEPEHU,
BBIIIOJIHAEMBIX B TEUCHIE KOPOTKOIO MHTEPBAJIA BPEMEHM OJHUM OIIEPATOPOM € MCIOJIB30BAHUEM OJHOTO U
TOr'O XK€ 0DOPYIOBAHNSL.

0.4 /1 ormmcaHug U3MeHUYMBOCTY METOIA U3MEPEHNN HEOOXOAMO 1 BO MHOTHX IIPAKTUYECKUX CIIYyUasIX
[IOJIE3HO MCIIOIb30BATh ABAa YCIOBUA HIPEIIN3NOHHOCTI, HA3BAHHDLIC VCIIOBUSMU IIOBTOPSIEMOCTH 1 BOCIIPON3-
BOANMOCTH. B yCIIOBISX TOBTOPSAeMOCTH (pakTOpHI a) — €) B (0.3 cumTaroT IIOCTOSHHBIMA 1 OHY HE BIIMSAIOT HA
M3MEHUYMBOCTD, B TO BpeMA KAK B YCJIOBUAX BOCIIPOMU3BOAVMOCT OHY HEIIOCTOSHHBI Y CIIOCOOCTBYIOT U3MEH -
YUBOCTU PE3YILTATOB U3MEPEHUN. 1akmM 00pa3oM, YCIOBUA IIOBTOPIAEMOCTH U BOCIIPON3BOANMOCTH ABJISIOT-
CA IBYMA SKCTPEMAJILHBIMY YCIOBUSAMU IIPEIIN3NOHHOCTH, IIPUYEM IIEPBBIM COOTBETCTBYET MUHUMAJILHAS, a
BTOPBIM — MAaKCHUMAIbHASI N3MEHUYNBOCTD PE3YJIbTATOB. I 1pOMEXyTOUHBIE YCIIOBUS MEXIY STUMU ABYMS SKCT-
PEMAJIbHBIMY YCIOBUSMU IPELIN3NOHHOCTA COOTBETCTBYIOT CIVUAsIM, KOTIA OOVH VI OOJIbIIEe YNCIIO (paK-
TOPOB a) — 1) MOTYT MEHITHCA 1 IIPUMEHIIOTCA B OIIPEAECIICHHBIX PETJIAMEHTUPOBAHHBIX YCIIOBUAX BBITIOJITHE -
HMI N3MEPEHN.

[Ipem3MOHHOCTD, KAK IIPABWJIO, BEIPAXKAIOT YEPE3 CTAHAAPTHBIC OTKIIOHEHMUSI.

0.5 B Hacrogimen yactu MMCO 5725 OCHOBHOE BHMMAHHE COCPEAOTOYECHO HA IIPOMEXKYTOUHBIX
[10KAa3aTeIaX IPEIN3NOHHOCT METOAA N3MEPEeHNI. T akue 11oKa3areil Ha3bIBAlOT IIPOMEKYTOUHBIMU 110 TOM
[IPUYNHE, UYTO UX YNUCIICHHbBIE 3HAYCHWS PACIIOIArarOTCad MEXAY ABYMS SKCTPEMAJIbHBIMU I10KA3aTeIISIMU
[IPEIN3MOHHOCTY METOJIA U3MEPEHNI: 3HAUCHUAMN CTAHAAPTHBIX OTKJIOHEHUH ITOBTOPSIEMOCTHU 1 BOCIIPOMN3BO-
JTMOCTH.

WiomocTpaiiienl HEOOXOAMMOCT B TAKOTO POAA IIPOMEKYTOUHBIX ITOKA3aTeasaX IIPEIU3NOHHOCTU
SIBJIISIETCSL padOTa COBPEMEHHOM JIa0OPpATOPNH, OOCIYXKUMBAKOILEH IIPON3BOACTBEHHOE IIPEAIIPUATAEC C TPEX-
CMEHHDBIM PEXVMOM PAOOTHL, TIe M3MEPCHUS OCYILECTBIIAIOTCS PA3HBIMU OIIEPATOPAMU HA PA3IIMUHOM O00PY-
noBaHUU. OnepaTopsl 1 O0OPYAOBAHUE B 2TOM ciIydae — (PpakTOpbI, CIIOCOOCTBYIOILNE N3MEHUYNBOCTU PE3YIIb-
TATOB U3MEPECHUI, 1 X HEOOXOANMO IIPVHUMATH BO BHUMAHUE IIPY OLICHKE IIPEIIN3MOHHOCTU METOIA N3ME-
PEHUT.

0.6 IIpoMexxyTOUHBIE ITOKA3aTe I IIPEIN3NOHHOCTH, oIIpeneiasdeMble B HacToder vactu MCO 5725,
HCIIOIB3VIOT IIPEKIE BCETO, B CIYUAsaX, KOTHA VX OLIEHKA SIBJISIETCA YACThIO IIPOrpaMMBI (IIpOLEAYPHI), pa3pa-
0OTKM, CTAHAAPTU3ALMY WIN BHYTPIIIA00OPATOPHOTO KOHTPOJIS TOYHOCTH METOAA U3MEPEHNN. BTH T10KA3ATEIIN
TaKXKe MOTYT OLICHUBATHCS B CIIEIIMAJIBHO CIDIAHUPOBAHHOM MEXIIA00PATOPHOM 3KCIIEPUMEHTE, OJHAKO UX
VHTEPIIPETALIAI Y IIPUMEHECHNE B TAKOM CJIy4ae TpeOYIOT OCMOTPUTEIILHOCTH 110 IIPUYMHAM, PA3bICHEHHBIM B
1.3 1 9.1.

0.7 OcHoBHBIE (PaKTOPBI, KOTOPBIE ¢ HANMOOJIBIIEH BEPOATHOCTHIO MOI'YT OKA3bIBATH BINSIHME HA IIpPE-
LI3UOHHOCTD METOA N3MEPEHU

a) BpeMsl — SBJIACTCSI JIW UHTEPBAJ BPEMEHU MEXIAY CICAVIOIIVMMU OJHO 34 APYTUMHU U3MEPEHUSIMU
KOPOTKUM WJIN JJIUTEJIHLHBIM?;

b) KaJMOpPOBKA — IIOABEPTACTCS JIM WJIM HET OOHO M TO X€ ODOPYHOBAHME IIEPEKAINOPOBKE MEXITY
CICAYIOIINMU OJHA 34 APYILOU I'PYIIIIAMU U3MEPEHUN ! ;
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C) omepaTop — BBIIIOJIHACT JIA CIEAVIOIIME OMHO 34 APYTUM U3MEPEHUS OAUH U TOT XK€ OIIEeParop Win
pasHbIE OIIEPATOPHI?;

d) obopyaoBanMe — MCIIOIBL3YETCH JIU IIPU U3MEPEHMAX OJHO M TO K€ WM PA3INIHOE 000PYyHOBAaHNUE
(JINOO peaKTUBLI U3 OOHUX 1 TEX K€ IMAapTU, JIN00 N3 Pa3HBIX IIapTyil)?

0.8 YTOOBI yueCcTh N3MEHEHMA YCIIOBUM BBLIIIOJHEHUS M3MEPEHUN (BpeMs, KaINOpOBKA, OIEPATOD U
000OpYIOBaHNE) B IIpEAeiIax JadopaTOpuy, ITOJIE3HO BBECTH CICAYIOIIME IIPOMEXYTOUHDBIC YCIOBUA IIPECITN3H -
OHHOCTH € YHMCJIOM M3MeHAommxca pakropos M (M =1, 2, 3 win 4).

a) TOJIBKO OAWH M3 YeThIpeX (pakTopoB M3MeHgeTCa (M = 1);

b) mBa n3 4yeThIpeXx (pakTOpOB U3MEeHIIOTCH (M = 2);

C) TPY M3 YETBIpeX PAKTOPOB N3MEHAIOTCA (M = 3);

d) Bce ueTnIpe (pakTopa M3MeHsgoTCT (M = 4).

Pa3immuHbIe ITPOMEXYTOUHBIE YCIOBU IIPEHIM3NOHHOCTY ABIAIOTCA IPUYMHON Pa3IMYHbBIX 3HAYCHUNA
CTAHOAPTHBIX OTKIJIOHEHUWM IIPEIM3NOHHOCTA (IIPOMEXYTOUHBIX CTAHANAPTHBIX OTKIOHEHWI), 0003HAYACMBIX
S1(y» TH€ B CKOOKaxX IPMBOAAT KOHKPETHEIE YCIIOBMS. Hampumep, sytg) OPEACTaBISIET COOOM CTaHOApTHOE
OTKJIOHEHME IIPOMEXKYTOUHOU IIPCIN3MOHHOCTY IIPY BBIIOJIHEHUN U3MEPEHNN B PA3HbIC NHTEPBAJILI BPEMEHU
(T) 1 pasasMu onzeparopamu (O).

0.9 1IpoMeXyTOUHBIE YCIIOBUY IIPELIU3MOHHOCTY UMEIOT MECTO, KOIIa U3MEHIETCS OANH WIN 0oJiee
(paxkTopoB, HepeunciieHHBIX B (.7. B yCIOBMSX ITOBTOPSEMOCTH HIPEATIONATAETCS, YTO JaHHbBIC (PAKTOPHI SIBIIS -
IOTCA HEM3MEHHBIMIA.

CTaHJApTHOE OTKIIOHCHUE PE3YILTATOB U3MEPEHUM, IIOJYYECHHBIX B YCIOBUAX HOBTOPAEMOCTH, KaK
[IPABWJIO, MEHBILIE, YEM B CJIYYAE, KOTIA PE3YJIbTATDI IIOJIYYEHDBI B IIPOMEXYTOUYHDBIX YCIIOBUSX IIPELIM3MOHHO-
cT. OOBIYHO IIPU XMMHWYECCKOM aHAJIN3E CTAHAAPTHOE OTKIIOHEHUE B IIPOMEKYTOUHBIX YCIIOBUAX IIPELIU3UOH -
HOCTHY MOXET OBITH B JIBA WIN TPU pasa 00JIbIIE, YEM CTAHAAPTHOE OTKIIOHEHUE B VCIIOBUAX IIOBTOPIEMOCTH.
PasyMeeTcda, OHO HE JOJDKHO BBIXOAUWTD 34 IIPEACIIb CTAHAAPTHOTO OTKIIOHEHWA BOCIIPON3BOAVMOCT.

B xayecTBe mpuMepa 1IpU OIIPEACICHUN MEAY B MEAHOM PYIE COBMECTHBIN SKCIIEPUMEHT, OXBATHIBAB-
WA 35 1a00paTOPUN, II0KA3AJI, YTO CTAHAAPTHOE OTKIIOHEHUE B IIPOMEKYTOUHBIX YCIIOBUSX IIPELIM3NOHHOCTHU
C OJHUM M3MEHIIOIIUMCI (pakTopoM (oIIepaTop W O0OpYIOBAHUE T€ XK€ CaMbIe, HO MHTECPBAJIbLI BPEMEHN
IIPOBEACHUS U3MEPEHMSA Pa3INYHBIE) 0Ka3a10Ch B 1,5 pa3a 0oJIbIIe, YEM B YCIIOBUAX IIOBTOPSIEMOCTH KaK JIJIS
METOIA SJIEKTPOIUTUYECKON TPAaBUMETPUH, TaK U IS METOIA TUTPOBAHUA Na,S,0;.
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FTOCYJAPCTBEHHB U CTAHJIAPT POCCHUHUCKOU O®EIAEPAIIUMU

TOYHOCTDb (IIPABWJIbHOCTDb U IIPEHU3UOHHOCTDb) METOJOB U PE3YJIbTATOB
N3IMEPEHHUUA

YacTtp 3

IIpoMeXyTOYHbBIE TOKA3AaTEIH NPENU3UOHHOCTH CTAHIAPTHOIO METOIa U3MEPEHH

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

JaTta BBenenunsa 2002—11—01

1 O0aacThr npuMeHeHus

1.1 Hacrogmumi ctaHgapT yCTaHABIMBAET YETHIPE IIPOMEXKYTOUHDBIX I10KA3ATEIS IIPELIU3NOHHOCTH, O0YC-
JIOBJICHHBIX N3MECHECHIAIMM YCIIOBAM SKCIIEPUMEHTA (BpEMS, KAIMOPOBKA, OIIEPaTOP M O0OPYIOBAHNE) B IIPE-
nestax jaooparopun. 1lokasarenr MOTYT OBIT YCTAHOBJIEHBI IIOCPEACTBOM 3KCIIEPUMEHTA B IIPEAECIIAX OIIPEIE-
JISHHOM J1a0OPaTOPUN WIIN IIVTEM MEKIIA00PATOPHOTO SKCIIEPUMEHTA.

KpoMe Toro, B HACTOMIIEM CTAHIAPTE:

a) pacCcMaTpUBAIOT CYIIHOCTD OIPEACICHNI IIPOMEKYTOUHBIX II0KA3aTeIeN IIPEIM3NOHHOCTH;

b) IIpeACTaBIIEHO PYKOBOICTBO 110 HHTEPIIPETALINN 1 IPUMEHEHWIO OLIEHOK IIPOMEXKYTOUHDBIX I10KA3aTe -
JIEV TIPELIN3MOHHOCTH HA IIPAKTUKE

C) HE pacCMaTpUBAIOTC BOIIPOCHI, CBA3AHHBIC ¢ OIIMOKAMHU IIPU OLICHKE IIPOMEXKYTOUYHBIX ITOKA3ATEIIEHN
[IPELIN3NOHHOCTU;

d) He paccMaTPUBAIOTCA BOIIPOCHI OLICHKM IIPABMJIBHOCTA CAMOTO METOJA N3MEPEHNM, OOTHAKO paccMaT-
PUBAIOTCSA CBA3M MEXIY IIPABWIBHOCTBHIO Y YCIIOBUSMU U3MEPEHUN.

1.2 Hacrosmmit ctaHgapT OTHOCHTCS UCKITIOUUTEIILHO K METOAAM M3MEPEHMI HEIIPEPBIBHBIX (B CMBICIIE
IIPUHAMACMBIX 3HAYECHWI B N3MEPAEMOM JMAIIA30HE) BEJIMYNH, JAIOIIMM B KAYECTBE PE3yIbTaTa NU3MEPECHUN
eIMHCTBEHHOE 3HAUeHUE. 11py 3TOM 3TO e IMHCTBEHHOE 3HAYCHNE MOXET OBITh U PE3YJIBTATOM pacyeTa, OCHO-
BAHHOTI'O HA PAIE U3MEPEHUN OJHOU U TOM K€ BEJIMYNHEL.

1.3 CyTb onpeaciieHUSI IIPOMEKYTOUHDBIX ITOKA3ATEICHT IIPELIM3NOHHOCTU 3aKJI0UAETCA B TOM, YTOOBI HA
X OCHOBE OLICHUTD CIIOCOOHOCTH METOA U3MEPEHUU K IIOBTOPEHUIO PE3YJILTATOB U3MEPEHUN B TOUHO OIIPE-
JICJICHHBIX YCIIOBUSIX.

1.4 CratcTyeCKe METOABI, M3JIATaeMbI€ B HACTOMIIEM CTAHAAPTE, OCHOBBIBAIOTCS HA IIPEAIIOCHUIKE,
3aKITIOYAIOIICICS B TOM, YTO MOKHO CBECTH BOSIMHO MHMPOPMALINIO 110 «ITOXOXIM» YCIOBUSM BBITIOTHEHUS
M3MEPEHUH C LIEJTBIO ITOJIYUECHUS 00JIee TOUHON M HAAeKHON MH(POPMALINH 110 IIPOMEXKYTOUHBIM IT0KA3aTEIISIM
[IPELIN3NOHHOCTH. BTAa IIPEAIIOCHUIKA BEPHA IIPU VCIIOBUU, UTO OODBABIAEMOE «IIOXOXNUM» B JIEVCTBUTEIILHOCTHU
SIBIISIETCS TAKOBBIM. OIMHAKO HOBOJIBHO TPYIHO IIPUACPKUBATHCSA JAHHOU IIPEAIIOCBUIKY B CIyYae OLIEHKU
IIPOMEXKYTOUHBIX ITOKAa3aTeJaed IPeIM3MOHHOCTH Ha OCHOBE MEXKIIa00OpaToOpHOToO SKCIepuMeHTa. 11pu stom,
HAIIpUMEDP, ObIBAECT TPYIAHO OIIPEAEIIUTD, ABJISIOTCS JIN «IIOXOXUMM» IS PA3JIMUHBIX JIA00paTOPpUl PaKTOPhL
«BpEMEHW» WM «OIIepaTopa», TaK YTOOBI IPyIIHIUpyeMast OT Jladbopartopnii mHPopMaLUd nMeaa cMbIC. Cieno-
BaTEJILHO, UCIIOJIb30BAHUE PE3YILTATOB MEXIIA00PATOPHOIO SKCIEPUMEHTA IS OLIEHKU IIPOMEKYTOUHBIX 110-
Kas3aTeJIed IIPEeLIN3NOHHOCTU TPEOYET OCMOTPUTEIILHOCT. BHYTpIMIIa00paTOPHDBIE NCCICHOBAHIS TAKKE OIINPA-
IOTCSI HA JAHHVIO IIPEAIIOCBUIKY, OJHAKO OHA OOBIYHO OBIBAcT Ooyiee PeaIMCTUYHOM, TAK KaK KOHTPOJIb U
3HAHVE (PaKTUIECKOTrO BANSIHUSA (paKTOpa B 3TOM CiIydae B OOJIbIIEN CTEIIEHN HAXOUATCS B IIPEeHeIax JOCATa-
€MOCTHY AHAJINTUKA.

HN3panue opunuaibHOe
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1.5 /11 o11eHKM ¥ HHOATBEPKACHMS IIPOMEXKYTOUHBIX I1I0KA3ATEJIEN IIPELIM3UOHHOCTH B IIpeeiIax Jadopa-
TOPUU, IIOMUMO OIIMCAHHBIX B HACTOMIIEM CTAHAAPTE, CYIIECTBYIOT U APYIrUe METOABLI, HAIIPUMEDP METO/I
KOHTpoJbHBIX KapT (cM. TOCT P MCO 5725-6). Hacrosiiuunii ctangapT He IIPETEHAYET Ha OIIMCAHUE €JIH -
CTBEHHO BO3MOXHOTIO IIOAX0a K OLIEHKE IIPOMEXKYTOUYHBIX I10KA3aTeJIeV IIPEIIN3NOHHOCTH B IIPEACIIaX KOHK-
PETHOM JIA0OPATOPHL.

[IpuMmMmeganue 1 — B HacTosIeM cTa”HIapTe UCIIOIB3VIOT MTOHSTHUE BIOKCHHBIX SKCIICPUMEHTOB Pa3IUdIHBIX
TUIOB. OCHOBHAs MHMOPMAIHS 110 3TOMY ITOBOJY IIpeJCcTariIcHa B nprmiaoxeHusx B i C.

2 HopmaTuBHbBIE CCHLIKH

B HacTogieM cTaHaapTe UCIIOJIL30BAHBI CChUIKY HA CICAYVIOIINE CTAHAAPTHL:

[OCT P MCO 5725-1—2002 TouyHOCTB (IIPaBMJILHOCTDL ¥ IIPEIN3NOHHOCTD) METOIOB W PE3YIbTATOB
n3MepeHul. Yactp 1. OCHOBHBIE HTOJIOKEHUS U OIIPEACIICHUS

[OCT P 1CO 5725-2—2002 TouyHOCTh (IIpaBWIBHOCTD W IPENN3NOHHOCTD) METOOOB 1 PE3YJILTATOB
n3MepeHni1. Yacrts 2. OCHOBHBIN METO/ OIIPEACICHMS ITIOBTOPSIEMOCTA Y BOCIIPOMN3BOINMOCTA CTAHAAPTHOTO
METOIA U3MEPEHUN

[OCT P 1CO 5725-4—2002 TouyHOCTh (IIPaBWIBHOCTD U HPELMN3NOHHOCTD) METONOB 1 PE3YJILTATOB
n3MepeHni. Yacto 4. OCHOBHBIE METOABI OIIPEACICHMS IIPABWIBHOCTH CTAHAAPTHOIO METOIA U3MEPEHUN

['OCT P UCO 5725-6—2002 TouHOCTb (IIPaBWILHOCTb W IPEU3NOHHOCTH) METOJ0B 1 PE3YJILTATOB
m3Mepernit. Yactob 6. Micriosip3oBadne 3HAUYEHU TOYHOCTH HA IIPAKTUKE

3 Onpenenenusn

B HacrogieM cragpapre MUCIIOABL3VIOT onpeaciacHud, HpuseacHHble B [ OCT P UCO 5725-1 n
NCO 3534-1 [1].
YcioBHbBIE 0003HaueHUs, ncoiab3yeMble B 1 OCT P MCO 5725, manbl B IpriioKeHUN A.

4 OOmee TpedoOBaHuE

YT1o0bI M3MEPEHNS OCYILECTBIBSUINCH 110 OMHON M TOU XKe IIPOLEAYPE, METO N3MEPECHNU JOJDKEH OBITh
CTaHAAPTU30BaH. Bce M3aMepeHMs, SIBISIIOIIMECS YACThIO BHYTPIUIA00PATOPHOTO MJIM MEKIA00PATOPHOTO DKC-
[IEPUMEHTA, TOJIKHBI BBIIIOJIHATHCS B COOTBETCTBAY C TAKUM CTAHIAPTOM.

5 OcHoBHbIE (paKTOpDI

5.1 B yCcnoBUSIX BBIIOJIHEHNS U3MEPEHUN B IIPEAcIIax Ja0opaTOpuN OCHOBHOM BKJIAA B U3MEHUUBOCTD
N3MEPEHUI BHOCAT YeThIpe (pakTopa: BpeMs, KAINOPOBKA, OIIepaTop 1 obopymoBaHue (CM. Tadbamiry 1).

5.2 BuIpaxeHNe «M3MEPEHUS, BBIIIOJIHICMBIC B OOHO M TO K€ BpPEMS» IIOAPA3YMEBAXOT U3MEPEHUA,
KOTOPBIE IIPOBOMAT 3a CTOJb KOPOTKWU, HACKOJIBKO 3TO BO3MOXHO, IIEPUOJ BPEMEHU, YTOOBLI CBECTU K
MWHVMYMY MU3MEHEHUSA B YCIIOBUSX BBIIIOJIHEHUS W3MEPEHUU, TAKNX KAaK YCJIOBHA OKPVYKAIOILIEU CPEIDI,
HEN3MEHHOCTh KOTOPBIX HEJIb34 IapaHTUPOBATh BCeraa. BeIpaxkeHNe «M3MEPEHMA, BBIIOJIHICMBIC B PA3HOE
BpeMs» IIOAPA3ZYMEBACT M3MEPEHU, BEIIIOJIHICMBIE B TECUSHNE UINTEIbHBIX MTHTEPBAJIOB BPEMEHMN, KOTOPDIE
MOTYT OBITH ITOABEPKEHBI BIIMSTHUAM N3MEHECHNU OKPYXAIOIIEH CPEIbI.

Tadoanuma 1 — OCHOBHbIE (PAKTOPHI U X COCTOSIHUS

YcnoBua BRITIOMHEHHMS HM3MEPEHHMH B IIpEAcnax JIaOOpaTOpHH

(PaxTop
CocrogHue 1 (OQMHAKOBBIC) CocrogHue 2 (pa3nuyHBbIC)

Bpems N3MepeHI, BBIIIOJIHSICMBIC B M3MepeHSI, BBIIIOJHSICMBIC B
OIIHO U TO K& BpeMsI pasHOe BpeMsI

KannopoBka OTCyTCTBUE KAIUOPOBKU MEXKIY KaanbpoBKa BBITOJIHICTCSI MEXK-
M3MCPCHUSIMA Iy U3MEPCHUSIMUA
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Oxouuanue maoauust 1

Yci1oBYA BBINIOJIHEHUS M3MEPESHUH B IIpeleiax aadopaTopuu
(PaxTop
CocrogHue 1 (OOQMHAKOBBIC) CocrogHue 2 (pa3nu4yHbIc)
Orneparop OIvH U TOT Xe OoIepaTop PasHble orepaTtopsl
ObopyroBaHUe OnHO U TO Xe 00OopyIOoBaHUE 0€3 PasHoe oGopyioBaHue
[IEPCKATUOPOBKA

5.3 TepMUH «KammOpoOBKa» He IIOAPA3YMEBAET 34€Ch KAKON-IN00 KAJIMOPOBKU, ABJISIOILENCI HEOTHEM -
JIEMOM YaCThIO IIPOLIEAYPEI IIOIYUYSHU PEe3yIbTaTa U3MEPEHUN IIPY PeAIN3alNU JaHHOTO METOIA M3MEPEHUNI.
OH OTHOCHUTCS K IIPOLECCY KATMOPOBKM, BHIIIOJIHICMOMY B JIA00OPATOPUN IIEPUOANIECCKI, UEPE3 PETYIISIPHDIC
IIPOMEKYTKY MEKY BBIITOJITHEHUEM I'PYIIL U3MEPCHUIA.

5.4 B HexOTOPLIX IPOIleAVpPaxX TEPMIH «OIIEPATOP» MOXKET IPEACTABIATL COOON B IEMCTBUTEILHOCTU
TPYIIIIY OIIEPATOPOB, KAXKIBIA N3 KOTOPBIX BBIIIOJIHIACT KAKYIO-JINOO OIIPEACIICHHYIO YacTb IIpoleaypol. B
TAaKOM CJIydyae TPyILIa JO/DKHA PAacCMaTpUBATLCA KaK OAUH OIIEpaTop, U JIH000E€ M3MEHEHNE B COCTABE MIIN
pacHpeIciIEeHNN O0SI3aHHOCTEU BHYTPY TPYIIIILI JOJDKHO PACCMAaTPUBATHECS KaK (PAKTOP CMEHBI oIleparopa.

5.5 TepMuH «0DOpPYIOBAHUE» YACTO IPEACTABIACT CODOM KOMIUIEKTHI O0OPYIOBAHNA, 1 JIIO00E N3MEHE -
HIE B KAKOM OBI TO HA OBLIO CYILECTBEHHOM KOMIIOHEHTE KOMIUIEKTA JOJDKHO pacCcMaTpUBAaTHC KaK PaKTOP
«pa3zHoe 00OPYIOBAHME». YTO KAcaeTCs TOTO, YTO CUNTATh «CYIIECTBEHHBIM KOMITOHEHTOM», TO 3J€Ch HOJDKECH
[IPEBAINPOBATDH 3APaBbI CMBIC/. HaripmMep, cMeHY TepMOMETpa IIPU N3MEPEHUAX TEMIIEPATYPhI CIICA0BAIO ObL
CUNTATDH CYIIECTBEHHBIM KOMIIOHEHTOM, 4 UCIIOJIB30BAHME XK€ CIIETKA OTIIMYAIOILIETOCA COCYIA I BOASHOM
0aHM MOXHO CUATATD HE 3aCIYKVBAOIINM BHUMaHMA. CMEHY HApTAM PEaKTUBA (IIPY BBIITOJIHEHUN (PU3MKO-
XVMHWYIECKIX U3MEPEHUI) CIEAYET pACCMaTPUBAaTh CYIECTBEHHBIM KOMIIOHEHTOM. BTO MOXET COOTBETCTBOBATD
PA3JIMUHOMY «O00PYIOBAHUIO» WM IIEPEKAINOPOBKE, €CIIM IIOCIIE TAKON CMEHBI CIISAYET KAJIMOPOBKA.

5.6 B yvcIoBUSIX OBTOPSIEMOCTH BCe YeThIpe (pakTopa COOTBETCTBYIOT cocTodHUIO 1 Tabmmner 1. s
IIPOMEXKYTOUHBIX VCIOBUU IIPEIN3NOHHOCTH OJUH WX OobIIe (PaKTOPOB COOTBETCTBYIOT COCTOSTHUIO 2 Ta0-
JIMLIBI 1 1 OIIpeaesioTCs KaK «yCIOBUAS HIPELIM3NOHHOCTY ¢ YUCIIOM M3MEHSIOIMXCA (pakTopoB M», rne M —
KOJINYECTBO (PAKTOPOB B COCTOAHUN 2. B YCIIOBUAX BOCHPOMN3BOAMMOCTY PE3VIABTATHI IIOJIYYAIOT B PA3HBIX
JJabopaTopUsIX, TaK YTO HE TOJIBKO BCE 4YeThIpe (haKToOpa COOTBETCTBYIOT COCTOSSHUIO 2, HO IIOMUMO 3TOTO
MMEIOT MECTO JOIIOTHUATEIIbHBIE BANAIOME (PAKTOPHI BCICACTBUAEC Pa3INUNA MEXITY J1a00OpaTOPUSIMU B Opra-
HA3A1LIIA padOTHI, B TEXHUYECKOM COCTOSHWU, B OOILEM VPOBHE KBATIM(PUKALINY OIIEPATOPOB, B CTAOMIIBHOC -
T 1 IIPOBEPKE PE3YJIILTATOB U3MEPEHUM U T. 1.

5.7 B IpOMEXYTOUHBIX YCIIOBUSX IIPELIM3NOHHOCTY ¢ M M3MeHAOIMUMUCST PakToOpaM HEOOXOIUMO
KOHKPETU3NPOBATh € ITOMOILBIO IIOJCTPOYHBIX MHACKCOB, KaKUe (PaKTOPbI COOTBETCTBYIOT COCTOSIHUIO 2
Tabnubl 1, HarIpuMep:

- CTAHZAPTHOE OTKIIOHCHWE IIPOMEXYTOUYHON IIPCIU3NOHHOCTH (IIPH Pa3IndMgax II0 (PaKTOpPY «BpE-
MH») — SI(T);

- CTAHJAPTHOE OTKJIIOHEHNE IIPOMEKYTOUHON NPEIM3NOHHOCTA (IIPY PA3INUMAX IO (PAKTOPY «KAINO-
pOBKEl») — S[(O)s

- CTAHAAPTHOE OTKJIOHEHNE IIPOMEXKYTOUHON IIPEIIM3NOHHOCTH (IIPHU PA3IMUMAX IO (PAKTOPY «OIIEpa-
10p») — 10y

- CTAHOAPTHOE OTKIIOHEHUE IIPOMEXYTOUHON IIPEIIM3NOHHOCTH (IIPY Pa3IMIMAX 110 (paKTOpaM «BPEMSI» 1
OHepaTOp») — SI(TO);

- CTAHJAPTHOE OTKIIOHEHNE IIPOMEXYTOYHOM IIPEIM3NOHHOCTH (IIPY PA3INUMAIX 110 (PAKTOpaM «BpEMSI»,
«OlICpPaToOpP» 1 (<060py,I[OBaHI/Ie>>) — SI(TOE)>

- MHOTHE ApYyTrre PAKTOPbI KOHKPETU3NPVIOT AHAJIOTUYHBIM O0pa30M.

6 Crarncrmueckas Moaejab

6.1 baszosaa Moaenp
JI1st olleHKM TOYHOCTU (IIPAaBWJIBHOCTU U IIPEHIU3NOHHOCTUA) METONA U3MEPEHNN KaXIbI pe3yIbTaT
M3MEPEHNN TOJIE3HO IPEACTABUTD B BUIE CYMMBI TPEX COCTABIISIOIINIX:

y=m+ B+ e, (1)

7-1—2 3
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TAEC AJIA OLPEACICHHOTO UCIIBITYEMOTO MAaTEpHAIIA;
m — O0I1Iee CpeaHee 3HAUCHNE (MAaTEMATUYECKOE OXKITAHNE);
B — maboparopHasa COCTABIISIONIAL CUCTEMATUYECCKOM ITOTPEITHOCTA KOHKPETHOM METOAVKYN BBITIOITHE-
HUA NU3MEPEHUN B VCIIOBUSAX IIOBTOPSIEMOCTHU B IIPeeiIax Ja00paTOpUN;

¢ — CIy4arHas IIOIPEIHOCTD PE3YIIbTaTa KAXKI0Tr0 N3MEPEHUS B YCIIOBUAX ITIOBTOPSIEMOCTH.

Jlastee paccMaTpUBaOT KAXKIVIO N3 3TUX COCTABIAIOINX U AETAIN 3TON 06a30BOT MOIEIIN.

6.2 O01ee cpeanee 3HAYEHUE M

6.2.1 O01iee cpenHee 3HAUECHUE M IIPEACTABISAET COOOM cpelfHee 3HAaUeHNE 110 COBOKYITHOCTH PE3V/IbTa-
TOB M3MEPECHWN. 3HAYCHUE m, TI0JIydacMoe IIpyu coBMecTHOM ucciaeaoBannuy (cM. T'OCT P UCO 5725-2),
3aBUCHUT UCKIIOUUTEIBHO OT «ACTUHHOTO 3HAYCHUS» U METOJA U3MEPEHUN W HE 3aBUCUT OT JIADOPATOPUMN,
0bOpYHOBAHUS, OLIEPATOPA WIN BPEMEHHU, IIPU KOTOPBIX OBbLI ITIOJIYUYEH JIIO00U pe3yabTaT usMepeHuin. Oouiee
CpeaHee 3HAUCHUE N3MEPIEMOM XapaKTEPUCTUKU OIIPEACIICHHOIO MaTepraia Ha3bIBAIOT «yPOBHEM UCIIBITA-
HUW»; B YACTHOCTH, O0pAa3LIbl PA3IMYHON IIPOAYKIIN WIN JPYTUX MATEPUAIIOB C PA3JIMYHON CTEIICHBIO YNCTO-
ThI (HAIIPUMED, MAPKU CTAJIM) OYAYT COOTBETCTBOBATH PA3JIMYHBIM YPOBHAM.

Bo MHOTHX CATyalIMsIX OIIPABAAHO BBEIACHUE IIOHATUS UCTUHHOTO 3HAUCHUS |1, HAIIPUMED, €CIIU L —
MCTUHHAYI KOHLEHTPAIMY PACTBOPA, KOTOPLIN TUTPYIOT. YPOBEHD M, KAK IIPABWIO, HE paBeH UCTUHHOMY
3HAUECHUIO; PA3HOCTD (/71 — W) HA3BIBACTCA CUCTEMATUYECKON IIOTPEITHOCTHIO METOA U3MEPEHUN (METOMVKA
BBLITTIOJTHEHWS NU3MEPECHUN).

B HEKOTOpPBIX CIIyUasx YPOBEHD UCHBITAHUN OIIPEACIIICTCS UCKIIOUYUTEILHO METOAOM U3MEPEHUN, U
[IOHATHE HE3ABUCUMOTO UCTUHHOI'O 3HAYCHUY U3MEPAEMON BEJIMYNHBIL HE IIPUMEHSIETCS, HAIIPUMEDP, K TAKOU
KATETOPUU UCIIBITYEMBIX XapaKTePUCTUK OTHOCIT TAKUE YCIIOBHBIC BEJIMUMHDBI, KAK TBEPAOCTDL CTAIN 110 BUK-
Kepcy 1 MUKyM-MHACKCHI KOKca. OOHAKO B OOILEM CIydae CHUCTEMATHMUYECCKVIO IIOTPEIIHOCTL O003HAUAIOT
0 (0 = 0, roe He CYIIECTBYET MCTMHHOTO 3HAYCHUSI W3MEPSIEMON BEIWMYMHBI), TOIIAa OOIIEe CpeaHee
3HAYCHUE M COCTABJIAAET

m=u + 0. (2)

[IpuMegyadnue 2— PaccMOTpeHUe TepMHMHA <« CUCTEMATUYECKASI IIOTPEITHOCTL O» IIPEJACTABICHO B
['OCT P MCO 5725-1; onmmncaHue 3KCIIEPUMEHTOB I10 OLIcHKE IpaBiIbHOCTA IpeacTtaBiceHo B ITOCT P UCO 5725—4.

6.2.2 CucteMaTmuecKkas IIOTPEITHOCTL METOAA M3MEPEHN MOXKET HE OKA3bIBATh HUKAKOTO BIANSIHUS Ha
PACXOXKIACHWA MEXKIY Pe3yJIbTaTaMU U3MEPEHUN, IIOJIYYCHHBIMU JAHHBIM METOAO0M, U €K0 MOXHO IIPECHEOpEYD,
€CJIM TOJIBKO OHA HE 3aBMCHUT OT 3HAYCHUSA M3MEPIAECMOMN XapaKTePUCTUKU (YPpOBHA UCHBITAHUM). ODHAKO
CUCTEMATNUECCKAS IIOTPEIIHOCTD METOAA M3MEPEHUN JOJDKHA VIUTBIBATHCS IIPU COIIOCTABIICHUN PE3VILTATOB
U3MEPEHNH CO 3HAUCHUEM U3MEPAECMON XapakKTepUCTUKY, YCTAHOBJIEHHBIM B KOHTPAKTE, WIN CO CTAHAAPTHU -
30BAHHBIM 3HAYCHUEM B CJIy4ae, KOIa B KOHTPAKTE WJIM TEXHUYECKUX YCIOBUSX VIIOMUHAECTCI UCTUHHOE
3HAYECHUE |, A HE YPOBEHD UCIIBITAHU 71, TUOO0 IIPU COIIOCTABIEHUY PE3YIbTATOB U3MEPEHUN, IIOJIYUYCHHBIX C
MCIIOJIL30BAHUEM PA3JIMYHBIX METOI0B U3MEPECHUA.

6.3 Cocrasnsiomasn B

6.3.1 Cocrasnsaronias B apiseTcs ciaraeMbIM, IIPEACTABISIIONINM OTKIIOHEHUE pPe3yiIbTaTa JIadbopaTopun
OT m II0 KAKOM-JINO0O OOHOM MM OOJIbIIEMY YUCIY IIPUYMH, HE3aBUCHUMO OT CIIVIAMHOW HOIPEIIHOCTU e,
MMEIOIIEN MECTO B KAKAOM PE3YJIbTaTe U3MEPECHUN. B yCIIOBUIX HOBTOPAEMOCTA B OAHOU JIa0OpATOPUU IJIA
KOHKPETHOTO METOIA NU3MEPEHUN B CUNTAIOT HEM3MEHHBIM 1 HA3BIBAIOT «JIA00PATOPHON COCTABILIOIIEN CUCTE-
MATUYECKON ITOTPEITHOCT KOHKPETHOrO MeToaa naMepeHnit (MBI )».

6.3.2 I1pu peryapHOM UCIIOIB30BAHNU METOAA N3MEPEHNIN CTAHOBUTCS OUYEBUIHBIM, YTO IIPEeAeIbHOE
3HaYeHWe B IIpeacrapisgeT OOJIbIIOE YUCIO COCTABISIONX, OOVCIOBICHHBIX PA3IMYHBIMU BIIMAIOINAMU (PaK-
TOpaAMHU, HAIIpUMEDP, CMEHAMHU OIIeparopa, IIPUMEHICMOTI0 O0OPYIOBAHUA, KAJINOPOBKOU ODOPYIOBAHUY U
N3MEHECHWAIMM YCIIOBUN OKPYXAIOIIEH CPEAbI (TEMIIEPATYPhI, BIAKHOCTH, 3arpA3HEHNS aTMOC(EPHOTO BO3IY-
Xa n T. A.). CtaTucTraecKas MoJelIb |paBeHCTBO (1)] B TaKOM ciIyyae MOXET OBITH IIEpEIMCcaHa B BUJIE

y=m+ Byt Byt By t,...,t e (3)

WIN
y:M+5+Bo‘|‘B(1)‘|‘B(2)‘|‘,,‘|‘€,, (4)

rae B ¢hopMupyercs 13 BKIAI0B U3MEHSIOWMXCS (hakTopoB By, By, By 1 MOXeT BKIIOYATh B ce0st pakTo-
PBI IIPOMEXYTOUYHBIX YCIIOBUU IIPEIN3NOHHOCT.
Ha 1mpakTuxe 1mmpeaeianl UCIIOIb30BAHUS OIIMCAHHON MOAECIN OYAYT OIIPEACIIITHCI BO3MOXHOCTAMU UC-
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CJICOOBAHMY Y OLIEHKU YYBCTBUTEILHOCTH METOAA U3MEpeHUM. BO MHOIMX CiIydyasx JOCTATOYHBIMU OyAYT
COKpAaILcHHBIE (POPMBI MOJIEIIN.

6.4 Cnaraemnie By, By, B, u 1.1

6.4.1 B yCcI0BUSIX IIOBTOPSIEMOCTH BCE 3TU CilaraeMble OCTAIOTCS HEM3MEHHBIMU 1 MX CYMMUPVIOT C
CUCTEMATUYECKON ITOTPEIIHOCTHIO PE3YIBTATOB U3MEPEHUN. B IIPOMEXYTOUHBIX YCIIOBYSX IIPEIIM3NOHHOCTY B
IIPEACTABISIET COOOM OIIPEACIICHHYIO BEJIWMYNHY, BBI3BAHHYIO BIUSIIOIIMMU (PaKTOpaMU, OCTAIILUMUCT 0€3
n3MeHeHns (cocrostHue 1 B Tabnuie 1), B 10 Bpems Kak By, By U T. A. IIPEACTABIIAIOT COOOM CIIydaiHbIe
BEJIMUWHBI, BLI3BAHHBIE U3MEHEHMAMHI BIIMAIOIINX (PaKTOpOB (cocTogHue 2 B Tadbauue 1). OHm OoJbile HE
SIBJIIIOTCS COCTABIISIOINMY CUCTEMATUYECCKON IIOTPEITHOCTA, OOAHAKO YBEINYNBAIOT 3HAYCHUE CTAHAAPTHOTO
OTKJIOHCHUA IIPOMEXYTOUHOU IIPCHIN3NOHHOCTHA TAKUM 00pa30M, YTO OHO CTAHOBUTCA OOJIBILIE CTAHIAPTHOIO
OTKJIOHEHUS IIOBTOPSIEMOCTH.

6.4.2 Bausnomime 3¢ dexTol, 00yCI0BIeHHBIE PAITMYNSIMA MEXIIY OIlepaTopaMy, OTOOPaXKAIOT IIEPCO-
HaJIbHBIE HABBLIKA IIPU BBIIOJHCHWHN M3MEPEHWHM (HAIPUMED, B CUMTBIBAHUU ITOKA3aHWM IKAJIBI U T. 1.).
HexoTopbie 13 5TUX pa3Inynil MOXHO YCTPAHUTD WIM YMEHBIIUTH CTAHAAPTU3ALIMEN METOAbI U3MEPECHUMN,
B YACTHOCTH, YETKVMMU Y TOUYHBIMU OIIMCAHWAMM IIPEAYCMATPUBAEMBIX TEXHOJIOTHUYECKMX IIPUEMOB (BBbI-
TIOJIHAEMBIX IIponeayp). HecMoTpsa Ha 3T0, Kakasi-TO CUCTEMATUYECKA IIOTPEITHOCTD B PE3YJIbTATAX N3MEPE-
HUM, IIOJIYICHHBIX OAHUM OIIEPATOPOM, BCETAA OCTACTCS, IIPUYEM OHA HE BCEINA SBIISCTCA IIOCTOSHHOM
(HarmpmMep, a0COMOTHAY BEJIMUNHA CUCTEMATUICCKON IIOTPEITHOCTH OYAET MEHATHCS B 3aBUCMOCTH OT IICH -
XUIECKOTO /MM (PU3MIECKOTO COCTOSHIS OIIEPATOPa B 3TOT ACHD). Takas CUCTEMATIYECKAI HTOTPEIITHOCTD HE
MOZKET OBITh CKOPPEKTUPOBAHA WIN YCTPAHEHA TOYHOM KAJINOPOBKOU. Ee adbCOIIOTHYIO BEJIMUMHY HEOOXOAMO
CHIXATD IIYTEM MCIIOJIb30BAHUS YETKOW MHCTPYKIMU 110 BBIIIOJHEHUIO U3MEPEHUN U COBEPILICHCTBOBAHUSA
KBaypukanmy oreparopa. B atux yeiaoBrsax 3 deKT CMEHBI OIIEpATOPOB MOXET PACCMAaTPUBATHCSI KaK HOCS -
MY CIIVIAHBIN XapaKkTeD.

6.4.3 Biusromme > hexTol, BhI3BAHHLBIE IPUMEHEHNEM Pa3HOro 000pyIOBaAHM, O0YCIOBIEHBI PA3IIN-
YUSIMU B MECTAX YCTAHOBKM O0OPYIOBAHUS, OCOOCHHO (PIIYKTYALIUAMU ITOKA3aHUN 1 T. 4. HeKOTOpBIE 13 TaKMX
3(pPpeKTOB MOTYT OBITH CKOPPEKTUPOBAHBI TOUHOU KAIINOPOBKOU. PacxoXneHnsa, 00YCIIOBICHHBIC PA3IMYNSIMU
CHUCTEMATUYECCKOTO XapakTepa B O0OpYIOBAHNM, TAKXKE CICAYET MUCIPABIIATH IIYTEM KAJIUOPOBKU M TaAKOIO
poJia Ipoleaypa JO/LKHA ObITh IIPEAYCMOTPEHA B CTAHAAPTHOM MeToAe. HarrpuMep, CMeHa 1HapTU peakTuBa
MOXKET OBLITH HUBEJINPOBAHA TAKKE IIYTEM KAJIMOPOBKIM O0OPYILOBAHUY ¢ UCIIOIB30BAHUEM COOTBETCTBYIOILIETO
CTAHOAPTHOTO 00pas1ia, KOTOPLIN JOJDKEH BBIOMPATHCI B COOTBETCTBUU € PeKOMeHIAIIMIMu PykoBoacTBa
NMCO 33* |2] n PyxkoBoacrtBa MCO 35* |3]. OcTaTOuHYI0O HOIPEIIHOCTL O0OPYIOBAHUS, KOTOPOE OBLIO
KaJIMOPOBAHO € IIPUMEHEHMEM CTAHAAPTHOTO 00pas1ia, pacCMaTPUBAIOT KaK CIIYIYAHYVIO.

6.4.4 Baugromme >¢pdhexTnl, 00YCI0BIEHHBIE BpeMEHEM, MOTYT OBITH BEI3BAHLI PA3INUYNSIMU B VCIIOBUIX
OKPYXKAIOILIEHN Cpeabl, TAKMMU KaK U3MEHEHN A KOMHATHOM TEMIIEPATYPhL, BIAXKHOCTU U T. A. CTaHIapTU3allnd
YCJIOBUM OKPYXKAKOIIEN CPpelbl CBOAUT K MUHAMYMY BIIMIHNE JAHHBIX YPPEKTOB.

6.4.5 Bimmaane xBamnUKaIIy WA VCTATOCTH OLIEPATOPA MOXET PACCMATPUBATHECS KAaK B3aMMOIEICTBIE
(paxkTopoB oreparopa 1 BpeMeHN. OYHKIIMOHNPOBAHNE KOMIUIEKTA O0OPYIOBAHMA MOKET OBITH Pa3IMUHBIM B
Hayajle M IIOCJE €TI0 HCIIOJb30BAHUS B TCUCHNE MHOIMX YACOB. 3TO IIPUMEDP B3aUMOICHCTBUI (PAKTOPOB
O0OPYIOBAHMY U BpeMeHU. Korna YnciieHHOCTD OIIEpaTOPOB HEBEJINKA, 4 KOJINYECTBO KOMIUIEKTOB O00PYI0OBA-
HUASI €Ile MEHBIIE, YPPEKTHI, SABIIONINECS CICACTBUEM TAaHHBIX (PAKTOPOB, MOIYT OBITH OIICHEHBI KAaK
(pMKCUPOBAHHBIE (HE CIIyYaTHBIC).

6.4.6 IIporenypsl, npenctasineHdbie B [OCT P UCO 5725-2, pazpaboTaHbl ¢ yY€TOM JOIIYIIEHWS, YTO
paCIpeaCIICHIE JJA0OPATOPHBIX COCTABIIAIOIINX CUCTEMATUYECKON ITOTPEIHOCTH ABJIICTC IIPUOIVDKEHHO HOP-
MAJIBHBIM, HO Ha IIPAKTUKE OHU (IIPOLIEAYPHI) NCIOJIB3YIOT JUIA OOJILIMMHCTBA PACIIPEISIICHAN OPYTUX TAIIOB
[IPY YCIIOBUU, YTO JAHHBIE PACIIPEACIICHUS ABIIMIOTCI VHUMOIAILHBIMU. Jdrcrepcnd B HOCUT Ha3BaHME MEXKIIA-
DOPATOPHON JUCIIEPCHUN U BBIPAXKACTCS B BUIE:

var (B) =7 . (5)

Jdncnepcnsa 0yneT TaksKe BKIIOUATh 3(PPEKTHI OT M3MEHEHW, O0OYCIOBIEHHBIX OIIEPATOPOM, 00OPYIO-
BAHMEM, BPEMEHEM M OKPYXKAIOIIEN cpeagoll. ducriepcun mpoMeXXyTOUYHOM IIPELIN3NOHHOCTY MOXKHO PACCUU -
TaTbhb HA OCHOBE JAHHBIX SKCIEPUMEHTA BIIOXEHHOTO THUIIA 110 OLIEHKE IIPEIIN3NOHHOCTU C UCIIOJIb30BAHUEM
pPa3HBIX OIIEPATOPOB, PA3HOI'O BPEMEHU M3MEPEHUN, PA3HBIX YCIOBUI OKPYKAIOIIEeU cpeabl U T. 4. [1py sTom
var(B) paccMarpyBarOT KaK BEINMYMHY, COCTOMIIYID M3 HE3aBHCHUMBIX COCTABJIIIOIINX, IIPEICTABIISIOIINIX
JIabopaTopuIo, oreparopa, JeHb SKCIIEPUMEHTA, YCIOBUA OKPYXKAIOIIEN CPEIbL U T. 1.

* B Poccum — cormmacHoO npuHITBIM METOANKAM HOBEPKU (KAIMOPOBKU) CPEACTB U3MEPEHUN COOTBETCTBYIOIIIE-
ro THIIA.
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Var (B) = Var(By) + Var(By)) + Var(By) + . .. (6)
Jlncriepcny 0003HAYAKOT CHACAVIOIIMM 00pa30oM:

Var(B,) = 0(20) :
Val‘(B(l) ) — 0(21) 3,

Var(B(z)) = 0(22) nT.H. (7)

Var(B) oneHMBAKT Ha IIPAKTUKE KAK sf , I TIONOOHBIC XK€ OLICHKU IIPOMEXYTOYHOMN IIPEIU3NOHHOCTHA

MOTYT OBITH IIOJIYUYEHBI HA OCHOBAHUM COOTBETCTBYIOILIMM O0Pa30M IIOCTABJIEHHBIX SKCIIEPUMEHTOB.

6.5 CocTraBagiomas norpemHoCTy €

6.5.1 JlanHas cocTaBagiomas IPeacTaBIsIeT CIYIAHYIO TOTPEITHOCTD, TMEIOIIYVIO MECTO B KaXIOM
pPE3YIIbTATe U3MEPEHUN, U TPOLICAYPDLI, IIPECACTABICHHBIE B HACTOMILUEM CTaHAAPTE, Pa3padaTbIBAIUCH 1IPU
JTOIIYIUCHUN, YTO PACHPEACICHIE STON CIIYYAMHON BEIIMUMHDBIL ABJIACTCA IIPUOIVDKEHHO HOPMAJIbHBIM. OIHAKO
Ha IIpaKTUKE WX (IIPOLEAYPHI) NCIOIB3YIOT LI OOJIBIINHCTBA PACIIPEACSIICHAN IIPA YCIIOBUM, YTO PACIIPELE-
JICHUA IBIIAIOTCS YHUMOJAJIbHBIMU.

6.5.2 B mpepenax oTaeabHO B3ITON 1ab0paTOpUN €€ UCIIEpCUs HOCUT Ha3BaHe BHYTPIIIA00paTOPHOU U
€€ BBLIPAXKAIOT B BUJE

Var(e) =01y - (8)

6.5.3 MoxXHO OX1OaTh, YTO (5%\, OyaeT UMETh Pa3HBIC 3HAUYCHMY B PA3HBIX JIA0DOPATOPUIAX BCIIEACTBUE
TaKUX pas3Indri, Kak pa3Inuvs B KBAIN(PpUKALIINA OLIePATOPOB, OMHAKO B HACTOSILEM CTAHAAPTE JOIIYCKACT-
C, YTO IJI JOJDKHBIM 00pa3soM CTAHAAPTU30BAHHOIO METOIA U3MEPEHUH TaKME pas3Indua MEXIY JIadbopaTo-
PUAMU TOJDKHBI OBITH HEBEJIMKU M 5TO MOXKET OBITH OIIPABIAHMEM I YVCTAHOBJICHUA OOILErO 3HAYCHUS
BHYTPIIAOOPATOPHOU JUCIIEPCUU JJISL BCEX JIA00OPATOPUH, IIOJIB3VIOIIUXCA STUM METOLOM. DTO OO0ILEe 3HAUC-
HIE, KOTOPOE OLICHUBACTCA CPEAHMUM 3HAYCHMEM BHYTPWIA0OOPATOPHBIX AVCIICPCUI, HA3BIBACTC «IVCIIEPCUEH
[IOBTOPSIEMOCTI» U €€ 0003HAYAIOT Gf :

csf, = Var(e) . (9)

JlaHHOe cpenHee 3HAUYEHME OEPYT 110 BCEM JIA00PATOPUAM, IIPUHUMABILIVM YUACTHE B SKCIIEPUMEHTE 110
OLIEHKE TOYHOCTH Y OCTABIIUMCS ITOCIIE NCKIIIOUYEHW I BBIOPOCOB.

7 Boi0op yciioBHiI M3MepeHui

7.1 Ilpy mpyuMeHeHN MeTOA N3MEPEHNN B IIPEACIIAX JIA0DOPATOPUM BO3MOXKHBI MHOTUE YCIIOBUSI N3ME-
PEHUI, a UMEHHO.

a) YCJIOBUS IIOBTOPIEMOCTH (YETBIpe (paKTOopa HEM3MEHHDI);

b) HECKOJIBKO ITPOMEXKXYTOUHBIX YCIOBUN HPENN3NOHHOCTU ¢ OTHUM U3MEHIIOIINMCA (PaKTOPOM:;

C) HECKOJIBKO ITPOMEXYTOUHBIX YCIOBUUA IPEIM3NOHHOCTH € ABYMS U3MEHAIOIIMMHUCS (PAKTOPAMMU;

d) HECKOIBKO IMPOMEXYTOUHBIX YCIIOBAM IIPELIM3NOHHOCTU C TPEMS U3MEHSIIOIMMUCS (PaKTOpaMU;

€) IIPOMEXYTOUHBIC YCIOBHUA IIPEIN3NOHHOCTH € YETHIPEMS N3MEHIIOIMMUCA (PaKTOPaMI.

B cranmapre Ha METOI N3MEPEHNN HET HEOOXOAMMOCTH (JIN JAaXe BO3MOXHOCTH) YCTAHABJIMBATD BCE
BO3MOZKHBIE 110KA3ATEIN HPELIN3MOHHOCTH, XOTI CTAHJAAPTHOE OTKIIOHEHUE IIOBTOPACMOCTHY HOJIKHO OIIPEIC-
JIIThCA Beeraa. 1Ipy BeIOOpe IPOMEKYTOYHBIX MED IIPEIIN3NOHHOCT OOBIMHO BCTPEYAIOIIUECS YCIIOBUS JOJDK--
HBI OIIPEACIBITHCA ODIEN KOMMEPUYECKOM IIPAKTUKON, 1 4aCcTO OBIBACT JOCTATOYHO 3aJ4aTh BCETO JINIIL OANH
COOTBETCTBYIOILUMMT IIPOMEKYTOUHBIN II0KA3ATEIb IIPEIIN3NOHHOCTU € IIOAPOOHDBIM OIIMCAHNEM KOHKPETHDBIX
YCJIOBUM U3MEPECHUU, aCCOLMUPYIOIINXCS ¢ HUM. SHAYCHUS BIUAIOIINX (PAKTOPOB B YCIOBUSX BBITIOJIHEHUS
M3MEPEHUN, KOTOPBIE MOTYT U3MEHSITHCS, JOJKHBI OBITh TOUHO OIIPEACICHBI, B YACTHOCTH, JUISL IIPOMEXYTOU -
HBIX VCIOBUU IIPEIU3MOHHOCTH € PA3INUMEM 110 PAKTOPY «BpeMs» NOJDKEH OBITH 3a1aH IPAKTUUYECKUN Cpell-
HU THTEPBAI MEXKJY ITOCIECAOBATEIILHO BBIIOJIHACMbBIMI U3MEPEHUSAMMN.

7.2 Ilpenmosiaraercst, 4T0 CTAHAAPTU30BAHHBIN METO U3MEPEHNH OYVAECT UMETh HAMMEHBIIIYIO CUCTEMA-
TUYECKYIO IIOTPEITHOCTD U UTO 3TA CUCTEMATUYECKAY IIOTPEIIHOCTD, IIPUCYILAI CAMOMY METOIY, JOJKHA ObITh
KOMIICHCUPOBAHA TEXHUYCCKMHU cpeacTBaMy. 1105ToMy B HACTOMIIEM CTAHAAPTE PACCMATPUBAIOT TOJIBKO CHC-
TEMATUUYECKYIO ITOTPENTHOCTD, OOYCIOBICHHYIO YCIOBUAMN N3MEepeHU (CM. 7.1).

7.3 U3MeHeHne B (pakTopax YCIOBAU U3MEPEHUN ( BpeMs, KaIMOPOBKA, OIIEpaTop U 000pyIOBAHNE) 110
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CPaBHECHUIO C YCIOBUAMMU IIOBTOPSIEMOCTH (T. €. OT COCTOSHUM 1 B COCTOSIHME 2 COTJIaCHO Ta0JuMIIe 1) yBeImanT
M3MEHUYMBOCTD PE3VJILTATOB U3MepeHUN. OHAKO OXMAAEMOE CPEIHEE 3HAYCHUE PAaa PE3VILTATOB U3MEPE-
HUU OyIeT UMETH MEHBIIYIO CUCTEMATIYECKYIO IIOTPEITHOCTD 110 CPABHEHUIO ¢ CUCTEMATIUECKON IIOTPEITHO-
CTBIO B YCJIOBUAX ITOBTOPSIEMOCTH. YBESJINMUECHUE CTAHAAPTHOIO OTKJIOHEHUA IS IIPOMEXYTOUHBIX YCIOBUM
[IPEIIN3NOHHOCTA MOXHO IIPEOJOJIETh, HE II0Jarasach Ha €AVMHUYHBIA PE3YAbTAT U3MEPEHUMN, a NCIIOIb3YS
CpeIHEEe 3HAUCHME HECKOJIBKMX PE3VJIbTATOB M3MEPEHUM B KAa4deCTBE OKOHYATEIIBHO IIPUBOANMOTO
pe3yJibTara.

7.4 Ha mpaktrke BBIOOpP (PAKTOPOB, BJIMSHUE KOTOPBIX ITOMJIEKNT U3YUCHUIO IIPU CTAHIAPTU3ALIAN
METOJA N3MEPEHNN, OYIIET 3aBUCETh KaK OT XXEJIAEMOM IIPEIIM3NOHHOCTHY (CTAHAAPTHOTO OTKJIOHEHMA ) OKOH-
JaTEJILHOTO PE3YIbTATA, TAK U OT CTOMMOCTH BBIITOJIHEHUS U3MEPEHUI,

8 Bayrpmia0GoparopHoe HCCIAEIOBAHME M AHAJM3 NMPOMEXKYTOUYHBIX NMOKaA3aTe el
Npenu3uOHHOCTH

8.1 IIpocTreiimmii nogxon

[Ipocrermit MeTon OLIEHKM CTAHAAPTHOTO OTKIIOHEHWS IIPOMEXYTOUHOU IIPEIMN3NOHHOCTU B IIPEIE-
JIaX OJHOM JIA0OpaTOpUU COCTOUT B OTOOPE OAHOM IPOOBI (WK, IJI UCIIBITAHUA ¢ pa3pyIIeHUEM obpasia,
OJHOI0 KOMIUIEKTA HPEAIIOIOXNATEIbHO NACHTUYHBIX 00pa31ioB) W BBIIOJIHCHUW CEPUM U3 # U3MEPEHUM C
N3MeHeHneM (dPaxTopa(oB) MexXny HUMHU. PeKoMeHIyeTcs, 4TOOBI # ObUIO HE MeHee 15. BTO MOXET OBIThH
HEIIPUEMIIEMO UL JIA0OPATOPUH, Y JAHHBIM METO/L OLICHKY IIPOMEXKYTOUYHBIX I10KA3aTEJIEN IIPECIN3NOHHOCTH B
[Ipeaeiax J1abopatopuy He MOXET ObITh IIpU3HAH (P (PeKTUBHBIM B CPAaBHECHUU C APYTUMU IIPOLICAYPAMU.
AHAIN3 2JIEMEHTAPEH, OAHAKO Y OH MOXKET OBITH IIOJIE3€H I UCCIICAOBAHMA IIPOMEKYTOYHON IIPEIN3NOHHO-
CTU C pa3IMureM IO (PaKTOPyY «BpeMsI» IIYTEM BBIIIOJIHCHUS ITOCIENOBATECIbHBIX NU3MEPECHN HA OTHOM U TOM
Ke 00pasle IIOCIeA0BATEILHO ACHD 34 JHEM JIN0O0 IJIS1 UCCIISHOBAHNS BAVSIHUS (pakTopa «KaIMOPOBKa» MEKIY
M3MEPCHUSIMU.

JL1st MIeHTU(PUKALIMY TIOTEHIIAAIIBHBIX BBIOPOCOB PEKOMEHIYETCS IIOCTPOUTD I'papuk (V, — ¥ ) B PYHK-
I HOMEPA U3MEPECHUI K, TIE V), IPEACTABIIECT CO0OM k-1 PE3yabTaT U3MEPEHNUI U3 1 TIOBTOPHBIX PE3YIILTA-
TOB, 4 y — CpeIHEee 3HAYECHUE U3 A TIOBTOPHLIX Pe3y/IbTaToB. bosee (hopMaibHasd IIpoBepKa BEIOPOCOB COCTOUT
B IIpUMEeHeHUN Kputepud I pabbca, xak »to npeacrasiacHo B 7.3.4 1 OCT P UCO 5725-2.

O1eHKA CTAHAAPTHOIO OTKIIOHCHWS IIPOMEXKYTOYHOU IPEIN3NOHHOCTH IIpU M M3MEHIIOIMXCSI PAKTO-

POB BBIPAXACTCA B BUIE

ST ) = \ nl_l kgl(yic —J7)2 : (10)

TJIe B CKOOKAX JOJ/DKHBI OBITH IIPOCTABICHBLI CUMBOJIBI, 0003HAYAIOILINE IIPOMEXYTOUHBIC YCIIOBUS IIPELIU3NOH-
HOCTH.

8.2 AnbTepHATHBHBIN METO]

3.2.1 AJIBTEpHATUBHBIN METOM IIOAPA3YMEBACT [ TPYIII U3MEPECHUN, KAXKIAd U3 KOTOPBIX BKIIOYACT B
ce0d 7 IIOBTOPHBIX pe3yabTaroB. HarrpuMep, B 04HON 1a00paTOPUN UCIIBITBIBAXOT [ MATEPUAJIOB, IIOCIIE YETO
(paxkTOPBI IPOMEKYTOUHON IIPENNZNOHHOCTA U3MEHIIOT U { MaTepraIOB UCHBITHIBAIOT ITIOBTOPHO, IIPU 3TOM
[IPOLIEAYPY LOBTOPSIOT A0 TEX IIOP, II0OKA HE OVIET MMETHCI B HAJIMYUM A PE3VIIBTATOB M3MEPEHUU 110
KaxKJIOMY M3 [ MaTepruailoB. Kaxiag rpyiiia u3 # pe3yjabTaToB U3MEPEHUN JO/KHA OBITH IIOJIYYEeHA HA OJHOM
MACHTITYHOM 00pa3ne Win Ipode (MM Ha KOMIDIEKTE IIPEIIIONIOXKATEIbHO NMACHTAYHBIX 00pas31ioB WV IIPO0 B
cJIydae MCIILITAHUI C pa3spylIeHueM 00pa31ioB), HO IIPY 3TOM HE TPeOyeTCs, YTOOBI MAaTEPpHAIbl ObUTIY NICH-
TUYHBIMU. HeoOX0AMMO TOJIBKO, YTOOBI BCE f MATEPUAJIOB HAXOAWINCH B TAKOM AMAIIA30HE VPOBHEW UCIILITA-
HUM (3HAYECHWUI UCIIBITYEMOTO ITapaMeTpa), B IpeaeiIax KOTOPOro MOXKHO HCIIOIL30BATh OJHO 3HAYECHNE CTAH-
TApTHOTO OTKIIOHEHUS IIPOMEXYTOUHOM TIPEIIN3NOHHOCTH IIpn M m3MeHstommxcesd paxropax. PekomeHnyercs,
yTOOBI 3HauYeHue ! (n —1) 6pUTO HE MeHee 15.

[Ipumenp
OnuH omepaTop BBIIOJIHSIECT OJHO U3MEPECHUEC Ha KAKIOM M3 [ MAaTEPUAIIOB, IIOCJE YEro ATO IIOBTOPICT BTOPON
OIIEPaToOp, a BO3MOXHO, M TPETHH OIICpaTop, M TaK Jajee, YTO IMO3BOJIICT PAaCCUUTATh Sy().

8.2.2 JInnga npeHTn(pUKaIuy IHOTEHIIMAJIBHBIX BBIOPOCOB PEKOMEHAYETCS IIOCTPOUTH rpac}im{ Vik— V;)
B (DyHKILIMM HOMEpA MaTepuaa j, Iae Y HPEeACTaBISeT CODOM k-1 pe3y/IbTaT U3MEPEHUI, a V; — CpelaHee
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3HAUEHUE 1 PE3YJILTATOB 110 j-My Marepuany. bosiee popMabHas IpoBepKa BHIOPOCOB COCTOUT B IIPUMEHEHNN
kpurepua 1padodca, kak sro upeacrasieHo B 7.3.4 1OCT P UCO 5725-2, nubo miigd KaXaoy TPYILIILL B

OTACJIBHOCTH, JINOO MJIS BCEX 71 PE3YIbTATOB N3MEPEHNM B COBOKYIIHOCT.
O11eHKA CTAHAAPTHOIO OTKIIOHEHWS IIPOMEXKYTOUHOU IPELIN3NOHHOCTH IIpA M M3MEHIIOIMXCSI PAKTO-
pax sy, B TAKOM CJIyYae BRIPpAXKAeTCsS B BUIE

1 / L
TO= Ay n-1) EI kz: =¥ (11)

JUtst n = 2 (T.€. JUIS IBYX PE3YJIGTATOB M3MEPEHUI 110 KAXKIOMY Marepuany) (popMyaa VIIPOLIACTCH,
cM. (12).

f

{
1
SI() = \ ZEI(J’M—J’JQ)Z . (12)

8.3 Biausanue ycioBuii n13MepeHuii HA OKOHYATE IbHBINA pe3y/bTaT

3.3.1 llone3HoCTh cpeqHNX 3HAYEHUN y JIMMUTUPYETCH TEM, YTO MATEMATUYECKOE OXKUOAHVE PAITTIHO
JUISE TOW I MHOM KOMOMHAIUN (PaKTOPOB — BPEMEHU, KAJIMOPOBKHU, OIlepaTopa 1 O0OPYILOBAHUS — HAXE B
CJIy4ae N3MEHEHUNA TOJILKO OJHOIO 13 HUX.

[Ipr XUMUYECKOM aHAJIN3E WIIA (PUBUIECKUX UCIIBITAHUAX 3HAYEHUE y (PUKCUPYETCA B KAYECTBE OKOH-
JaTeJIbHO IIPUBOAMMOTO pe3yabTrara. B TOprosie ChIpbeM U MaTepHaIaMU 3TOT OKOHYATECIILHO IIPUBOJINUMBINA
pPE3YJIbTAT YaCTO UCIIOJIB3VIOT IS OLIEHKM KAUYeCTBA ChIPhI ¥ MATEPUAJIOB, I OH 3HAYUTEIBHO BIAMSIET HA LICHY
IIPOAYKIINN.

[Ipumerp

B MeXayHapOoIHOM TOProwjae VINIEM HapTUs rpys3a d4vacto MoxeT Mnperbiars 70000 T, a  30JBHOCTH
OKOHYATCAbHO OIPECIACIIIIOT B UCHIBITYEMON HABECKE MACcCOM Bcero JIUIb 1 r. B 1orosope B 0COOBIX YCIOBUSIX OTOBAPU -
BAIOT, UTO pacxoxaeHue B 1 % abcomoTHOro cojuepXaHus 30a6l cooTBeTcTBYET 1,5 mommapos CIHA 3a 1 T yros,
[IOPTOMY PacXoXJcHUE B | MT TIpY B3BEIIWBAHWM 30JBI HA aHATUTHUECKMX Becax cooTrBeTcTBYeT 0,1 % 30IHHOCTH,
i 0,15 powrapoB CHHA 3a 1 T, 4TO UTI TakKoMl Macchl rpy3a npuBoauT K pasHuie B 10500 mommapos CLIA

(0,1x1,5%70000).

8.3.2 CiregoBareibHO, OKOHYATEIBHO IIPUBOAMMBIN PE3YJILTAT XUMWUYECCKOIO aHaIn3a Win (pu3muec-
KX WUCIBITAHUU OOJDKEH OBITH JOCTATOYHO TOYHBIM, BBICOKOHAIEIKHBIM M, IJIABHOE, YHUBEPCAIBHBIM U
BOCIIPON3BOAMMBIM. OKOHUATEIBHO HIPUBOJIUMBIN PE3YJIbTAT, KOTOPBIA MOXET rapaHTUPOBATHCS JIUIID B
VCJIOBUSIX BBIIIOJIHCHUS M3MEPEHUN KOHKPETHBIM OIIEpAaTOPOM, HAa KOHKPETHOM OOOPYIOBAHWUM WIN B
OIIPEIACIICHHOE BPEMSI, MOXET OKAa3aTbCA HEIOCTATOYHO VIOBIECTBOPUTEIBHBIM € KOMMEPUYECKOM TOYKU
3PEHUAL.

9 MexnaOopaTopHoe HCCJIEIOBAHME M AHAJM3 NMPOMEKYTOYHLIX MOKAa3aTeJel
Npeny3nOHHOCTH

9.1 OcHoBHBIE HCXOIHBIE MOJIOKEHNA

O1reHKa TPOMEXYTOYHBIX [TOKA3ATEIIEN IPEIIN3NOHHOCTH IIYTEM MEXKIa00paTOPHBIX UCCIIETOBAHNI VC-
XOOUT N3 IIPEeNITOChUIKY, 3aKITIOUAIONIENCS B TOM, YTO BIMSHIE OTIEILHOTO (hakTopa OOUMHAKOBO BO BCeEX
J1a00paTOpPUAIX, T.€., HAIIPUMeED, CMEHA OIIEPATOPOB B OIHON JTA00PATOPUY NMeEET TOT Ke caMblil 2 heKT, UTO
1 CME€HA OIIepaTOPOB B IPVIOi J1ad0opaToOpny, WV U3MEHEHME, 00yCIIOBIeHHOEe (DAaKTOPOM BpEMEHM, ONHA-
KOBO BO Bcex 1adoparopusax. Eciam nanHasg IpearrocbuIKa HapyIaeTcs, KOHIIEIIIS IIPOMEKYTOUYHBIX TT0KA3a-
Telel IIPEIM3NOHHOCTA TeEPSIET CMBICII, TaK Xe, KaK JUIIAIOTCS CMBICIIA ITPOLEAYPEI, IIpeiIaracMbIE B ITOCIIE-
AVIONINX pasziesiax Ut nx olleHKW. HyXXHO yIeadaTh ITOBRIIIEHHOES BHUMAaHME BhIOpocaM (peub MIeT He 00s13a-
TEJILHO 00 MCKITIOUEHUH BBEIOPOCOB), TaK KaK 3TO ITOMOXKET OOHAPYXUTH OTKIIOHEHMS OT MCXOAHBIX IIPEAIIO-
CBHUIOK, YTO HeOOX0aMMO Ipy (hopMUPOBAHNN MHGOPMAIITY OT BCeX J1abopaTopuil TS ITOCIEAVIOIINX pacye-
TOB. OOTHMM M3 OEeMCTBEHHBIX IPUEMOB O0OHAPYXKEHNS MOTEHIINAILHBIX BLIOPOCOB ABIISIETCSI Tpamieckoe
M300pakKeHe Pe3VILTATOB U3MEPEHN KaK (PYHKIINY PA3IMYHBIX YPOBHEN (haKTOPOB WJIM PAZIUYHEBIX JTA00-
PATOPUIL VIACTHUKOB VCCIIEIOBAHUSI.
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9.2 IIpocreiimmii noaxon

Eciau MaTepuai Ha g ypOBHAX PACCBUIAETCS B p J1a00paTOpUiA, KAKIAsa U3 KOTOPBIX BEIIOTHAET N3MEPE-
HIS Ha KaXIOM U3 ¢ YPOBHEH ¢ M3MEHEHUEM (PAaKTOPa(0OB) IIPOMEXYTOUHOM IPEIIM3NOHHOCTA B HHTEPBAJIAX
MEXIY KaXXIbIMHU W3 # U3MEPEHUN, TO aHAJIN3 IPOBOIIAT C IIOMOIIBIO TOrO Xe METOAA pacueTa, KOTOPBIN
n3m0XeH B 1 OCT P MCO 5725-2, 3a NCKIIIOUEHNUEM TOTO, YTO BMECTO CTAHAAPTHOTO OTKIIOHEHMS ITIOBTOPSI-
€MOCTH OLIEHMBAIOT CTAHAAPTHOE OTKIIOHEHWE IIPOMEXYTOUHON IIPEN3NOHHOCT.

9.3 BiaoxkenHble YKCIIepUMEHTDI

Cire yIOLIMM CIIOCOO0OM OLIEHKU IIPOMEKYTOUHBIX I10Ka3aTeIe IPELM3NOHHOCTY ABISIETCS IIPOBEACHUE
00JIe€ CIIOXKHBIX AKCIIEPUMEHTOB. OTO MOT'YT OBITH ITOJIHOCTBHIO WM CTYIIEHYATO BIOXEHHBIC SKCIIEPUMEHTHI
(onpeaeiieHNA JaHHBIX TepMUHOB ¢M. B 1CO 3534-3 [4]). [1penmyliecTBO NCIIOIB30BAHTY YKCIIEPUMEHTOB
BJIOKEHHOT'O THUIIA COCTOUT B TOM, UYTO UMEETCSI BO3MOXHOCTD B OJJTHO BpPEMS 1 B OJJHOM MEKIA00paTOPHOM
SKCIIEPUMEHTE OLIEHUTDH HE TOJIBKO CTAHAAPTHBIC OTKIIOHEHUS IIOBTOPSIEMOCTH 1 BOCIIPON3BOAMMOCTH, HO 1
OIHO WJIN OOJIBIIEE YMCIIO CTAHAAPTHBIX OTKIIOHEHWI ITPOMEKYTOUHOU IPEeIN3NOHHOCTHY. CYIIECTBYIOT, OIHA-
KO, OIIpeAcJICHHbBIC IPEIOCTEPEIKEHUS, KOTOPBIE JOIKHBI IPUHNUMATHCSI BO BHUMAHNE, I OHU OVIYT Pa3bsIC-
HeHBI B 9.8.

9.4 I1oHOCTBIO B10XKEHHBIHA SKCIEPUMEHT

CxeMaT4ecKoe N300paxkeHue IIOJTHOCTBIO BJIOKEHHOIO SKCIIEpUMEHTA Ha OIIPEICIICHHOM VPOBHE VCIIbI-
TAHWUM IPEACTABICHO Ha pUCYHKe 1.

[IocpeacTBOM BBITOJTHEHUS TPeX(PAKTOPHOIO IHOJTHOCTBI) BIOKEHHOTO SKCIIEPUMEHTA COOOIIA B HE-
CKOJIBKUX JA0OPATOPUSIX MOKET OBITH IIOJIYIEH OAVH IIPOMEXYTOUHBIA 1T0KA3aTE/Ib IIPEIN3NOHHOCTA B OTHO 1
TO XK€ BPEMS CO CTAHHAPTHBIMHU OTKJIIOHEHUSIMU ITOBTOPSEMOCTH Y BOCIHPON3BOANMOCTH, T.€. MOT'YT OBIThH
OLICHEHBI G(g), O() U Oy AHAJIOTUYHO YETBIPEX(PAKTOPHBII IIOJTHOCTHIO BJIOXEHHBIN 9KCIIEPUMEHT MOXET OBITE
MCIIOJIB30BAH UIS HOJIYYECHUS ABYX IIPOMEXYTOUHBIX IT0Ka3aTe e HPEIN3NOHHOCTH, T.€. MOT'YT OBITh OLICHEHBbI
0> O)> 92 ¥ Or

[TomcTpOouHbIe MHACKCHI i, j 1 kK TIpX y HA pUCYHKE 1a) M Tpex(paKTOPHOTIO ITOTHOCTHIO BIOKEHHOTO
SKCIEepUMEHTA IIPEACTABIISIOT, HAIIPUMED, JJA00paTOPUIO, JEHD IIPOBEASHUS SKCIIEPUMEHTA I HOMED PE3YIIb-
TaTa JUISl # I3MEPECHUI, IIPOBEACHHDBIX B VCIOBUIX IIOBTOPSIEMOCTHY JUISI KAXKIO0M KOMOMHALIAA I U J.

[TomcTpouHble MHAECKCHI I, j, K U [ Ipy y Ha pUCyHKe 1b) mWIg d4eThIpeX(paKTOPHOIO IIOJHOCTBIO
BJIOKEHHOT'O AKCIIEPUMEHTA IIPEACTABISIOT, HAIIPUMED, J1a0OpaTOPUIO, ACHDb IIPOBEACHUS SKCIIEPUMEHTA,
oIieparopa M HOMED pe3yibTara Ui # U3MEPEHUN, IIPOBEACHHBIX B VCIIOBUAX ITOBTOPSIEMOCTH UIST KAaKIOM!
KOMOMHaImnu i, j, k.

GAKTOP
0 (natopaTtopua)

1

2 {ocTaToK) K---

Yijk Yi11 Yi12 Yi21 Yi2o

a) TpexX(aKTOPHBIA MMOTHOCTHBI BIOXCHHBIA SKCIICPUMEHT

PAKTOP
0 (nabopaTtopus) janm
1 J=--
2 K---

3 (octatoK) [---

Yijki Yi111 Yi12 Yi121 Yi122 Yi211 Yi212 Yi221 Yi222
b) 4deThIpeX(PaKTOPHBIN IOTHOCTHIO BIOXEHHBIA SKCIICPUMEHT

Pucyaok 1 — CxeMbl Tpex- U 4eThIpeX(PaKTOPHBIX ITOJHOCTHIO BIOXCHHBIX SKCIICPUMCHTOB

AHaIN3 PE3YIIBTATOB MHOTO(MAKTOPHOTO ITOTHOCTBIO BIIOKEHHOTO SKCIIEPUMEHTA OCYILECTBIISIOT II0 ME-
TOAUKE «aHaan3 guctiepcun» (ANOVA) oToeabHO MU KaKIOTO YPOBHY UCIIBITAHUM, OH AETAJILHO OIIMCAH B
[IPIJIOXKEHNN B.

7-2% 9
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9.5 CtyneHuaTo BJIOKEHHBIH PKCNIEPUMEHT
CxeMaTHueCcKoe U300pakeHne CTYIIEHUYATO BIIOKEHHOIO SKCIIEPUMEHTA JUISI OIIPEAEIEHHOIO YPOBHSI 1C-
[IBITAHNH IIpeICcTaBIEHO HA PUCYHKE 2.

GAKTOP
0 (nabopaTopun)

1
2

3 (oCcTaTtoK) j=--

Yij Yi1 Yia. Yis Vi

Pucynok 2 — Cxema 4eThIpeX(PaKTOPHOTO
CTYIICHYATO BIJIOKCHHOTO SKCIICPUMCHTA

TpexdakTOpHBI CTYIIEHYATO BIOKEHHDBIA SKCIIEPUMEHT TPEOYET OT KAXKIAOM J1ad0opaTOPHH I ITIOJIYISHU S
TPEX PE3YIAbTATOB U3MEPECHUN. Pe3yJIbTaThl U3MEPEHUN ;7 U V;» JOJIKHBI OBITH IIOJIYYEHBI B YCIIOBUSX ITIOBTOPS -
EMOCTH, a y;3 — IIPYU KAKOM-JIM00 M3 HIPOMEXKXYTOUHBIX YCIOBUU HPELM3NOHHOCTH ¢ M M3MEHAIOIMMUCA
bakTopamu (M = 1, 2 wim 3), HaIIpUMep IIPHU YCIOBUU Pa3IMUMI BO BpEMEHHN (IIOCPEACTBOM IHOJIYYECHUS Vi3
B JIPYIOM JIEHD 110 CPABHECHUIO C JHEM, KOTIA ObUIM IOJYYEHBI V;; U V;)).

[Ipu yeTbIpexaKTOPHOM CTYIIEHYATO BJIOKEHHOM SKCIIEPUMEHTE PE3YIALTAT V;, AJOJKEH OBITH IIOJIYUYEH
[IpY APYIOM IIPOMEXYTOUHOM YCIOBUU HPELN3NOHHOCTA C JOIIOJIHUTEIBHBIM N3MEHIIOIINMCS (PAKTOPOM,
HaIIpUIMEDP IIPY YCIOBUA pa3mmunsd 110 (pakTopaM (BpeMs + oIrepaTop) IIOCPeaCTBOM CMEHBI JHS IIPOBEACHUS
HKCIIEPYIMEHTA 1 oIIepaTopa.

O1L4Th XK€, aHAJIU3 PE3YIbTaTOB MHOTO(PAKTOPHOIO CTYIICHYATO BIOXEHHOI'O SKCIIEPUMEHTA OCVILE -
CTBJIIIOT 110 METOAMKE «aHamn3 jgucriepcum» (ANOVA) OTHEIIbHO U KAKIOTO YPOBHA UCHBITAHWUM, W OH
NETAILHO OIINCAH B IIpritoxeHnn C.

9.6 Pacnpenenenne pakTopoB B cXeMe BIOXKEHHOTO YKCIEPUMEHTA

MDaKTOPHI B CXEME BJIOXKEHHOI'O 3KCIIEPUMEHTA PACIIPEACIISIIOT TaK, YTOOBI (PAKTOPHI, NCIIBITHIBAIOILIAEC
110 OOJIBIIEN YaCTU BIMIHUE CUCTEMATUYECKUX 2(PPEKTOB, paACIIOIaraanch Ha BeIcIIMX paHrax (0, 1, ...), a
(paxkTOPEI, ITOABEPKEHHBIE B OOJIBILIEN MePE BIMSHUK CIYIAaUHBIX 3PPEKTOB, pacIIONaraJuch HAa HUBIINX
paHTax; CaMbIM HU3ILIAM (PAKTOPOM CUNTAIOT OCTATOYHYIO Bapranuio (moBTophl). HarmpmMep, B deThipexdak-
TOPHOM cxeMe (cM. pucyHku 1b m 2) daxkrop 0 Mor OBI OBITH JTaboparopuei, pakrop 1 — omeparopoM,
(paxkTOp 2 — JHEM BBIIIOJIHECHUS U3MEPEHUS, a (PakTOp 3 — KOJIWYECTBOM IAPAILIEIIbHBIX OIIPEACIICHUN. BTO
MOZKET 0KA3aThCs HECYILECTBEHHBIM B CIIYYAE ITOJTHOCTBHIO BIIOXKEHHOT'O SKCIIEPUMEHTA 110 IIPUYMHE €0 CUM-
METPH.

9.7 ComocraBieHne CXeMbl BJIOKEHHOr0 HJKCIepMMEHTa C¢O0 CXeMOM, IpPeICTAB/JIEHHOM B
I'OCT P UCO 5725-2

[lockonbky B skcruepnMeHnTe, ormncadHoM B 1 OCT P UCO 5725-2, anain3 1mpoBOAAT 11O OTACIBHOCTU
I KAXJIOTO YPOBHSA UCHBITAHUH (MaTepuraia), oH (PAKTUUCCKH IPEACTABILECT COOOM ABYX(PAKTOPHBIN IIOJI-
HOCTBIO BJIOXKCHHBIN SKCIIEPUMEHT U JACT B PE3yJIbTaTe JIBa CTAHIAPTHBIX OTKIIOHECHUS. IIOBTOPSIEMOCTU U
BocIIpon3BoguMocT. Paxrop 0 IpeacTasisieT coboM J1adopaTopro, a pakrop 1 — KOJIMIECTBO Mapa/UICIIbHBIX
onpenecieHN. Ecim B TaKyo CXeMY BBECTH €Ille OOAMH (PakTop, K IPUMEPY — IOBYX OIIEPATOPOB B KAKIOM!
JlTabopaTopuN, IIOJIYUYAIOIMX KAKABIN 110 ABA PE3YJIbTaTa U3MEPEHUS B YCIIOBUAX IIOBTOPIEMOCTH, TO B TAKOM
clIydace, B JOIIOJHEHNE K CTAHJAPTHBIM OTKIIOHEHWSIM ITOBTOPSIEMOCTHA 1 BOCIIPON3BOANMOCTIA, MOXHO OBUIO
OBI OIIPEACIINTL CTAHOAPTHOE OTKJIOHEHME ITPOMEXYTOUHOU IIPEIN3NOHHOCTH € pas3InyalommmMcs (pakTopoM
orieparopa. Mim ke eciim Obl Kaxzaas j1adboparopys 110JIb30BAJIACH YCIIYTAMU TOJIBKO OOHOTO OIIEpaTopa, HO
[IOBTOPSUIA OBl SKCIIEPUMEHT B APYIOM JE€HD, TO IIOCPEIACTBOM JAHHOTIO TPEX(PaKTOPHOTIO ITOJTHOCTHIO BIIOXKEH -
HOTO 3KCIEPUMEHTA MOXHO OBUIO OBI OIIPEACIINTD CTAHAAPTHOE OTKIIOHEHUE IIPOMEXKYTOUHOM ITPELIN3NOHHO-
CTU C U3MEHSIIOMMMCS (pakTOpoM BpeMeHU. JOIIoJIHEHNEe SKCIEpUMEHTA €le OJHUM (PAKTOPOM, TAKWUM,
yTO KaxXIasl JadopaToprsa NMea ObI ABYX OIIEPATOPOB, KAXKIABIN N3 KOTOPHIX BBITOIHSII OBI ITO IBAa N3MEPE -
HUS, a SKCIIEPUMEHT B IIEJIOM ITOBTOPSUICS OBl Ha CIICAVIOIINI NEHD, ITIO3BOJIWIO ObI OIIPEACINUTD HE TOJIBKO

10



I'oCT P UCO 5725-3—2002

CTAHIAPTHBIE OTKIIOHEHM S IIOBTOPSIEMOCTH 1 BOCIIPOU3BOANMOCTU, HO Y CTAHAAPTHLIE OTKIIOHEHUA IIPEIIN3H -
OHHOCTHU € U3MEHSIIOIMMUCA PAKTOPAMU OIlepaTopa, BpeMEHU |BpeMd + oreparop].
9.8 ConocraBieHne ¢xeM NMOJHOCTBIO BJIOXKEHHOIO M CTYNIEHYATO BJIOXKEHHOTO YKCIIEPMMEHTOB
n-DaKTOPHBII TIOTHOCTHIO BIIOKEHHBIN 9KCTIEPUMEHT TPEOYET OT KXo 1adoparopun 2! pe3yibra-
TOB U3MEPEHNI, YTO MOXET OKA3aThCI YPE3MEPHBIM. DTO IJIABHBIM APTYMEHT B IIOJIb3Y CXEMBI CTYIICHYATO
BJIOZKCHHOTO 3KCIIepUMeHTa. OH TpeOyeT MEHBILIETO KOJIMYECCTBA PE3YJILTATOB U3MEPECHUN IJIM ITOJIYIECHUA TEX
K€ CTAaHAAPTHBIX OTKJIOHEHUH LIEHOM OOJIBIIEN HEOIIPEACIICHHOCTA B X OLIEHKAX I HEKOTOPOI'O YCIOXHEHU S

AHAJIN3d.

oy S D

B
B(l)j B(Q) N T.H.

C

C, C', C"

Ccrfz‘: C::rfz‘: Cgrfz‘
CDp

CR,

d

e

S
Fy(vy, va)
(r
h
k

LCL

Sz =3

mﬁagmwa Ny

ITPUJTOXKEHHUE A
(00g3aTENBHOC)

YciaoBHble 0003HAYECHUS M COKpamenns, ucnon3yemnie B TOCT P UCO 5725

OTcekaeMbIll HA OCU OpJIUHAT OTPE30K B COOTHOIICHUU § = a + bm

[loka3zarenb, UCHOJIB3YEMBIN UL pacdeTa HEOIIPCIACICHHOCTU OLICHKA

Yr1oBo KOSPPUIIUCHT IPSIMOM B COOTHOIIICHUU § = a + bm

JlabopaTopHasgd COCTABILIONIAY CUCTEMATUYCCKOW IIOIPEIIHOCTU U3MEPCHUN IIPpU pean3alilii KOH-
KPETHOIO METOJAa — Pa3HOCTb MEXKIY CUCTEMAaTUYCCKON IOTPEIIHOCTHIO JabOopaTOpUn IIPpU pealu-
3allM KOHKPETHOTO METo/a U3MepeHn (KOHKpeTHOM MBWM) 1 cucreMaTHueCcKOM MOTrPEIIHOCTHIO
METO/Ia U3MEPEHUN

COCTaBJILIIOMIAS BEAUYUHBL B, IIpeICTaBIIIONAasg BCe (PakKTOpbl, KOTOPbIE HE MU3MECHSIOTCSI B YCIIO-
BUSX HIPOMEXKYTOUHON HPECIIU3NOHHOCTU

COCTaBJIIOIINE BCIUYUHDBL B, IIPEACTABISIIONIAC (PAKTOPHI, KOTOPbIC U3MECHSIIOTCS B YCIOBUSX I1PO-
MEXKYTOUHOM IPELU3MOHHOCTH

OTcekaeMblid Ha OCYU OPJIMHAT OTPE30K B COOTHOIIEHUU 1g s = ¢ + d lg m

TecTtoBble CTATUCTUKA

Kputndyeckre 3HAUYCHUS I CTATUCTUK

Kputndeckasga pasHOCTDh I BEPOATHOCTU P

Kputnuyeckuii 1uamnasoH Ul BEpOATHOCTU P

Yoo KO3(OPUITMEHT OPSIMON B COOTHOIICHUU 1g s = ¢ + d lg m

CocTaBJIOIIas pe3yabTaTa U3MEPCHUN, IIPCACTARISIONIAS CIVIAMHYIO ITOTPEHIHOCTh KaXKIOro pe-
3yJIbTaTa U3MECPECHUU

Kos(ppuimeHT KpuTruIecKOoro Jauara3oHa

P-KBAHTUIIb F-paclpeeIeHUd ¢ Vi U vV, CTCIEHIMU CBOOO/IbI

Cratuctuka I'paddca

Cratuctka MaHneins U1 MeX1adbopaTOpHOU COBMECTUMOCTU

Cratuctuka MaHzaens Ut BHYTPpWIAOOPAaTOPHOM COBMECTUMOCTU

Hyxaui npenen KOHTpOAd (JIEUCTBUL JTU00 IIPEAYHPEIKICHU)

O0111ce CcpenHee 3HAUCHUE HU3MEPSICMON XapaKTepUCTUKU, VPOBCHD

KommuecTtBo (pakTopoB, pacCMaTpUBACMbIX B VCIIOBUSIX IIPOMEXKYTOUYHOU IIPEHU3UOHHOCTA
KonnuecTtBO MOBTOPEHUMN (HATEpaIiii)

KonmnuecTBO pe3yjIbTaTOB U3MEPESHUM, IMOJYYEHHBIX B OJHON J1abOopaTOpUU HA OJHOM YpOBHE (T.€.
B IIpeaeiaax JUeK — 0a30BOr0 3JICMEHTA)

KommuecTBo j1adopaTopuil, YHaCTBVIOIIMUX B MEXIa0OPATOPHOM SKCIIEPUMEHTE

BepogaTHOCTH

Kom4uecTBO ypOBHEN U3MEPSIEMON XapaKTECPUCTUKU B MEXKIa0OPATOPHOM SKCIICPUMEHTE

IIpenesn nOBTOPIAEMOCTH (CXOIUMOCTH )

[Ipenen BOCIIpOMU3BOIUMOCTHA

CraHaapTHbBIN OOpasell

OneHka CTaHJIaApTHOrO (CPEeIHEKBAAPATUUYECKOTO) OTKIIOHEHUS

[IporHo3upyemMoe CTaHAApTHOE (CpEeaHEKBaApaTUYCCKOE) OTKIIOHEHUE

11
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Hror uim cymma Kakoro-JImOO BBIPAKCHUS

KonnuecTtBO 00BEKTOB MCIIBITAHUM WU IPYII OOBEKTOB

Bepxuuii 1npeaea KOHTpOII (AEUCTBUA IUO0 IIPeAyIPEKICHN)

BecoBoil KOAPPUIIMEHT, UCHOJIb3YEMbIM IIPU pacdeTe B3BCIIICHHON perpeccuu

Jlrarna3zoH M3MeHEHUSI BbIOOPKU PE3VAbTATOB U3MEPEHUN

3a/JaHHas BECIWUYMHA, UCIIOJAb3yeMas It Kputepust I'pabdca

PesynpraT naMepeHun (MIN pe3yabTaT UCIBITAHWMA )

CpenHee apudpMeTUUIECKOE 3HAYCHUE PE3YAbTATOB U3MEPECHUN (MU Pe3yJIbTAaTOBR UCIIBITAHWIA)
Oob1iece cpeaHee 3HAYCHUE PE3YJIbTAaTOB U3MEPEeHUN (MJIN Pe3yAbTaTOB HUCIIBITAHWN )

YpoBeHb 3HAUYUMOCTU

BepodTHOCTh OIIIMOKU BTOPOTrO poaa

OTHOIIICHUE CTAaHIAPTHOTO OTKIOHCHHUS BOCHPOU3BOJIUMOCTH K CTAHIAPTHOMY OTKJIIOHCHUIO
[IOBTOPSIEMOCTH (CXOIUMOCTH) (Gp/C,)

CucreMarndeckas IMOTpeIlHOCTh Ja00opaTOpUU IIPpU pealv3aliiy KOHKPETHOIO CTAHAAPTHOIO METO-
ma u3MepeHui (KoHkpetHonn MBH)

O1iedka A

CucreMarrueckasl IOTPEIIHOCTh METO/a U3MEPEeHUNA

O11eHka o

[Hogmarommasgcst OOHaApY>XKECHUK Pa3HOCTh MEXIY CUCTEMaTUYCCKUMU IIOTPEHIHOCTIMU JIBYX JIabopa-
TOPUH IIPpU peanr3allii OJHOTO U TOrO XK€ METO1a U3MEPEHUN WIN CUCTEMATUUYCCKUMU TTOTPEITHO-
CTIMU JIBYX MeTOMOB U3MepeHnin (MBHM) ogHOro m Toro e HasHayeHMI HAa WICHTUYHBIX O00Opa3nax
M CcTMHHOE MAM OPUHATOES OIIOPHOEC 3HAUCHUE M3MEPIECMON BEINMUYMHBL (XapaKTEPUCTUKN)

Yuciao crerneHer ¢cBOOOIBI

[logmarommeecss OOHaApy>XXKCHUK COOTHOIICHUE MCEKAY CTAHIAPTHBIMU OTKIOHCHUSIMU I1OBTOPSIC-
MOCTH (CXOIUMOCTH) IS METOIOB B 1 A

HUcTtHHOE (JeMCTBUTEIBHOE) 3HAUYCHUE CTAHIAPTHOIO OTKJIOHEHUY

CocTapisIromas pe3yiIbraTa N3MEpeHUN, [IPCACTABISIONAsl HW3MECHCHUES, OOVCIIOBJICHHOC BpEMe-
HEM, MIPOIICAINNM ¢ MOMCHTa IIOCHCAHEN KATUOPOBKU

[Hogmaroreecsa OOHApYKECHUIO COOTHOIICHUE MEXAY KBaApPaTHBIMU KOPHSIMHU H3 MEXIa00opaTrop-
HBIX CPCIHMX KBaJIpaToB U MeTOI0B B 1 A

p-KBaHTWIb Y >-PaclIPE/leIcHUAS € V CTENIEHIMU CBOOOIBI

CHMBOJIBI, HCNOJb3YEMbIE B Ka4eCTBE MOJACTPOYHBLIX MHIEKCOB

Paznuuue, omnpeneirsgseMoe KalOpOBKON

Pasnuuue, omnpenemsieMoe 00OpYyIOBAHUEM

MaeHTnduKaTop UIsI KOHKPETHON J1aboparopuu

N neHTUPUKATOP UL IIPOMEKYTOUHBIX MEp IIPCLIM3MOHHOCTU, B CKOOKAaxX — MACHTUPUKAIIS TUIIA
[IPOMEXKYTOUYHOW CHUTYaALIUU

Unentnduxkarop mid yporHda (1 OCT P UCO 5725-2)

Unentudukarop prd rpyinsl ucusitaHuii uiam g gakropa (1'OCT P MCO 5725-3)
MaeHTndukarop I KOHKPETHOrO pe3yibrara UCIIBITAHUN B 1a00OpaToOpry { HA YPOBHE J
MexxmadopaTopHbIA

NneHTduKaTOp I MOIIAKIICHCI OOHAPYKCHUIO CUCTEMATUYCCKON ITOTPEIIHOCTHU

Pazinnune, oOyCIOBIECHHOE HEUJICHTUYHOCTHIO IIPpOO (00pasion)

Paznumuue, omnpeneirsieMoe CMEHOM oleparopa

BepodTHOCTH

IloBTOPSIEMOCTH

Bocrpon3BoaMMOCTD

Pazmnuue, OOYCIOBICHHOE HEpHUOIOM (BpPEMEHEM), B TEUCHHE KOTOPOrO IPOBOIAT H3IMEPCHUI
I OLICHOYHBIA SKCIICPUMCHT

BHyTpuri1a00OpaTOPHBIN

JITd pe3yiIbTaTOB U3MEPCHUM, HYMEPYVEMBIX B HOPSIIIKE X IOJIYVUCHUS

1 pe3yIbTaTOB UBMEPECHUN (MU PE3YJIbTATOB UCIBITAHUN), HYMEPYEMBIX B ITOPIAKE BO3paCTaHUI
M3MEPSIEMON BEJIMYMHBI
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I[TPUJTOXKEHHWE B
(00g3aTENBHOC)

AHAIN3 TUCTIEPCHHA 118 NOJHOCTBIO BJIOXKEHHBIX YKCIEPAMEHTOB

AHalIN3 AUCIIEPCUM, OIIUCHIBACMBINA B HACTOMIIEM IIPWIOXCHUUN, HODKCH IIPOBOAUTHCI IO OTIACIABHOCTU UL
KaKJIOTO YPOBHS MCIIBITAHUIM, HPCAYCMOTPCHHOTO B MEXKIA00paTOPHOM 3KCIIepuMeHTe. I VIIpOLICHUS V JaHHBIX
OIIVIIICH HOACTPOYHBIM WHIIECKC, VKAa3bIBAKOIUM HA YPOBEHb HCHBITAHUN. OTMETUM, 4YTO B HACTOMIIEM CTaHIapTe
[IOJICTPOUYHBIN MHACKC j UCIIOIB3VIOT Ui 0003HaueHUd dakropa 1 (Ppaxkrop 0 o3HadaeT jJ1adbOpaTOPUIO), B TO BpeEMS
Kak B apyrux vactsax [OCT P UCO 5725 ero ucuoiab3yioT U 0003HAUCHUS VPOBHS UCIIBITAHUA.

J1JIsT TIpOBEPKU MTAHHBIX Ha COBMECTUMOCTD U HAJINYME BHIOPOCOB JIOJDKHBI IIPUMEHSITHCI METObI, OIIMCAHHBIC B
7.3 1OCT P UCO 5725-2. J1;14 3KCIIEPpUMEHTOB, OIIUCHIBACMbBIX B HACTOMIIEM IIPUIOKECHUN, TOUYHBIN aHAIU3 JaHHBIX
OUYCHDb CJIOXCH B CJIVUasgx, KOrHa OIYCKAKTCI OTACIIbHBIC Pe3yJIbTaTbl M3MEPCHUN, IIOJIVYacMbIC OT JIAOOPATOPUMN.
[losTOMY €CiIM IPUHUMAKOT PEIICHUE O TOM, YTO HEKOTOPBIC PE3VAbTATHI SIBISIIOTCS KBA3UBBIOPOCAMHU WU BBIOPOCA-
MW U JJOJDKHBI ObITh MCKIIFOYECHBI U3 aHAIN3a, TO PCKOMECHIYETCS MCKIIIOUUTD TAKXKE BCE JPYIUe JaHHbIC, ITOJIYYCHHBDBIC
JIa0OpaTOpUEil Ha YPOBHIX, I'IC UMCIOTCI UCKIIIOYACMbIE KBA3UBBIOPOCHL U BBIOPOCHI.

B.1 TpexdakTopapiii NOJIHOCTBI) BJIOXEHHBIH JSKCIEPUMEHT

JlaHHbIC, TTOMyUCHHBIC B PE3y/IbTaTe 3KCICPUMCHTA, O003HAYAIOT YEPe3 Vi, 4 CPeAHNC 3HAYCHUS W JAMAIIa30-
Hbl UI3BMCHCHUN UMEIOT CIICAVIOIIUN BUJI:

Vi =7 g1 +¥y2) | vi =5 i+ ), y =

Wii(1) — \J/fjl — ysz\: Wi) =|yi1 = Yial,

e p — KOJUYECTBO JadOpaTopyuii, Y4aCTBOBABIINX B MEKJIA0OPATOPHOM 3KCIICPUMEHTE.
ITomHyI0 cyMMY KBaapaToB SS1 MOXHO IOAPa3aciIuTh CISAVIONIUM O0pa30oM:

SST = ¥ 33 (v —»)> = SSO + SS1 + SSe |
i j ok

e SSO = xx%(yf—y)z = 4Y ;-9 = 4T ) - 4p ()
I ] I !

SS1 = ZZ%(J’:‘J—J’f)z = 222(;751-—)75)2= waz(Z) :
i [oJ !

Sde = ZZ%(J’;&‘?@')Q = %Zzwﬂz(l).
I ] P

I1OCKONBKY YMCIIO CTEIICHENW CBOOOIBI I CYMM KBaaparoB SS0, SS1 1 SSe cocTarisaer COOTBETCTBEHHO p — 1,
p 1 2p, Tabauna g aHaausa gucrneperun ANOVA nMmeer cienyromuin Buj (cM. tadbauny B.1).

Taoaumma B.1l — Agamms ANOVA U1 Tpex(pakKTOpHOI'0O IOJIHOCTHIO BJIOXECHHOI'O 3KCIICPUMCHTA

M CTOYHNK CymMma kBagpatoB | CrereHb cBOGOIbI CpeHuii KBaapar OXMIAEMBIH CPeIHMI KBAIPAT
0 SS0 p— 1 MS0 = SS0/(p — 1) | o2 + 207+ 4o}
1 SS1 p MS1=SS1/p o + 260
OcraTok SSe 2p MSe = SSe/(2p) oF
CyMMa SST 4p — 1

2 2 2

N3 cpenqHux xkBaapatoB MS0O, MS1 u MSe MOryr ObITh IOJIYUYEHBI HECMEIIEHHBIC OIICHKU Siy> S1y 1 s;

2 2

2

COOTBCTCTBYROIINMX BCIWNYNH (5(0) . (5(1) U ¢ P d MMCHHO.

st = 7 (MSO —MSI),

13
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sfiy = 5 (MSI — MSe),

s> = MSe.

OneHKN TUCHEPCUN TTOBTOPSICMOCTH, IIPOMEKYTOYHON HPCIM3UMOHHOCTHA C OJHUM HU3MCHSIOMIMMCS (PAaKTOPOM
M BOCIIPOU3BOANMOCTHA COOTBETCTBECHHO PAaBHBIL:

2

2 2 2
SI(I) = §, + S(l)?

2 2 2 2
SR = 8§ + S(l) + S(O)'
B.2 YerpipexX(paKTOPHBIA MOJHOCTHK) BJIOKEHHBIM 3KCIEPUMEHT
JIaHHBIC, IIOJIVUCHHBIC B Pe3yabTaTe SKCIICPUMEHTa, 0003HAYAIOT Yijki» @ CPEIHUEC 3HAYCHUS WU JHAAITA30HBI
M3MEHEHUN UMEIOT CICAYIONINI BUII:

_ _1 B
y@r‘k—j(J/;;r‘kl"'yﬁkZ)j Wiik(1) — \Jffjkl — nykz\,-,
_ _l _ _ = _
Yii =5 (yfjl +Jffj2),-, Wii(2) —\y.y'l —yyz\,-,
_ _l _ _ = _
Yi=75 (Vi1 +Vi2), Wi(3) =|yi1 =Yl ,
— 1 _
y =2
pThs

71 p — KOJIWYECTBO J1abOpaTOpHUi, YUYaCTBOBABIIIMX B MEXIA0OpATOPHOM 3KcuepruMeHTe. 11oaHyo cymMMy KBaaparoB
SST MOXHO moapasieIuTh CIACAVIOIIUM O00pa3oM:

SST = ¥ Y3 ¥ (s —»)> = SSO + SS1 + SS2 + SSe,
i ok I

e $80= XXX 0;-0) =8X00)° - 8p0)°;
i I

i [ '

SS2 = ZZ%%(J’%_J}?)Z — 222%(ygk—yg)2: ZZW%@);
i [ ] b

SSe = ZZ%%(y.fjkl_yﬁk)Q — %Z‘Z%ng(l).
i LT

[1oCKOJIBKY YUCIO CTEIIeHEN CBOOOBI I cyMM KBaapaToB SSO, SSI, SS2 u SSe cocraBisieT COOTBETCTBEHHO
p— 1, p, 2p n 4p, Tabmuna jurg aHanusa aucrnepcun ANOVA mMmeer caenyromui By (cM. tadiauny B.2).

Taodoaxuma B.2 — Tadmuna ANOVA Ut 4eThIpeX(PakTOPHOrO IMOJIHOCTHI BIIOXCHHOTO 3KCIIEPUMMEHTA

Acrounnk Cymma kpaipatos | Cremens cBoGomsi |  Cpesnmii Kpampar | OXHIaeMBril cpemHuii KBampar
0 SS0 p— 1 MS0 = SS0/(p — 1) | o} + 200 + 400y + 80(y)
1 SS1 p MS1 =SS1/p of + 200y + 4o()

2 SS2 2p MS2 = SS2/(2p) G + 200

OcTaTok SSe 4p MSe = SSe/(4p) o2

CyMmMa SST 8p — 1

14



I'oCT P UCO 5725-3—2002

N3 cpeqnux kBazaparoB MS0, MSI1, MS2 u MSe MOryr OBITH ITOJIYYEHBI HECMEIIICHHBIE OICHKU 5(20) : 5(21) :

5(22) Hgf; COOTBETCTBYIOIINX BEIUUNH (5(20),, (5(21) : (5(22) 51 G%,, a UMEHHO:

%) = & (MSO —MSI),
2 _ 1
sty = 5 (MSI -MS2),
2 _ 1
5(2) ) (MS2 —MSe)j

S% = MSe.

OH@HKI/I ﬂHCH@pCHﬁ I[TOBTOPACMOCTHA, HpOMe}KYTOT{HOﬁ [IPCIIUSNOHHOCT € OJHUM USMCHAIOIINMCS (I)HKTO-
POM, HpOMe}KYTOT{HOﬁ I[IPCIHUSNOHHOCTN € ABYMA HNSMCHAKIINUMIUCH (I)ElKTOpElMH N BOCIIPOMU3BOIMMOCTHU COOTBCT-
CTBCHHO PdBHLI.

2
¥

2 2 2
Sl(l) = 8, T 8(2)5

812(2) = SE + 5(22) + 3(21) ,

2 2 2 2 2
Sp = 8§ T+ S(z) +S(1) + S(O)'

ITPUJTOXEHHUE C
(00sg3aTENBHOC)

AHa/M3 AUCNepCHy 1 CTYNEHYATO BJIOXEHHBIX YKCNIEPMMEHTOB

AHaIU3 JUCIECPCUM, OLNUCBHIBACMBIA B HACTOMIICM IIPWIOXKCHHWUU, JOJDKECH IIPOBOAUTHCI 110 OTACIBHOCTH UL
KaKJIOTO YPOBHS HCIBITAHUN, IIPCIAYCMOTPEHHOIO B MEXK/IA0OPATOPHOM 3KCIiepuMeHTe. Id yIIpoIlleHUS vV JaHHBIX
OIIVIICH IOJCTPOYHBIN MHICKC, VKA3bIBAIOIIMU HA YVPOBCHb HCHBbITAHUNA. OTMETUM, 4TO B HACTOMIICM CTaHIApTE
[IOJICTPOYHBIN MHACKC j UCIIOJIB3VIOT JUIA O003HAUYCHU ITapaUIC/IbHBIX OIIPEACICHNN B JIabopaTOpUH, B TO BpeMs KaK
B apyrux dactax I'OCT P MCO 5725 ero ucnoiab3yioT UL 0003HAYCHUSI VPOBHS UCIIBITAHWNA.

J1J1 1IpOBepKU JaHHBIX HA COBMECTUMOCTD U HAJIMYKUE BHIOPOCOB NOJIKHBI IIPUMEHATHCI METOAbI, OIIMCAHHBIC B
7.3 1OCT P UCO 5725-2. J1;14 3KCIIEPUMECHTOB, OIMUCHIBACMbBIX B HACTOSIIECM IIPUIOKCHUN, TOUYHBIN aHAIN3 JaHHBIX
OUCHDb CJIOXEH B CIy4asdx, KOra OIYCKAKTCId OTIACIAbHBIC PEe3yIbTAaThl U3MEPECHUU, IIOJIVYacMbIe OT JIabOpaTOPUU.
[IosTOMY €Cliy IPUHUMAIOT PELHICHUEC O TOM, YTO HEKOTOPBIC PE3YIAbTAThl U3MEPCHUN JIA0OPATOPUN SIBIISIOTCS KBA3U-
BBIOpOCAMU WIW BBIOPOCAMU M JIOJIKHBI OBbITh MCKIIIOYCHBI U3 aHAIN3a, TO PEKOMCHIIVETCS WUCKIIIOYUTH TaKXKe BCE
Ipyrue HJaHHBIC, IIOJYYCHHBIC STOM JadopaTopyveil Ha YVPOBHMIX, TI€¢ MMEHTCI HUCKIIOYAeMble KBA3UBBIOPOCHL U
BBIOPOCHI.

C.1 TpexdakTopHblii CTYNEHYATO BJOKEHHBIA SKCIEPHAMEHT

/laHHbIe, TIOyYCHHBIC B PE3yIbTaTe SKCICPUMEHTA B IIpeIeiIax raboparopuu i, 0003HavawT y;(j = 1, 2, 3), a
CpeIHUE 3HAUCHUS W AUAlla30HbI U3BMCHCHUN UMEIOT CIACAVIOIIUN BUJI:

Vi) = % Vi +Yin),
Vi) = % (Vi1 + Vi +Yi3),

= L =
y p ;yI(Z) ’

Wiy — yii — Yol
Wiy =|Yiay = Yisl

15
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¢ p — KOJWYECTBO JadOparopui, y4aCTBOBABIINX B MEXKJIA0OPATOPHOM 3KCIICPUMEHTE.
[IonHYIO cyMMY KBaJIpaToB SST MOXHO IOApa3AciIuTh CICAVIOINIMM OOpa30oM:

SST = ¥ 3 (v - 7)* = SSO +SS1 + SS2 + SSe.
A
eSS0 = 3% (Jip)* - 3p(0)°,
j

SS1 = £ Y wi,

!

SSe = L Y why.

!

[10CKOJIBKY 4MCIO CTEIIEHEH CBOOOABI IS CYMM KBaapaToB SSU, SS1 1 SSe cocTraBimsieT COOTBETCTBEHHO p — 1,
p 1 p, tabma ANOVA g aHanusa JUCepCur MMeEET CIeaAyoImn B (cM. tadbauiy C.1).

Taonmma C.1 — Argamu3z ANOVA g TpexakToOpHOrO CTYIICHYATO BJIOXCHHOI'O 3KCIICPUMEHTA

W cTouHMK CymMa kBagpatoB | CTeIeHb cBOGOJIDI CpelHMil KBampar OXUIaeMBIii CPETHUIT KBAIPAT
0 SSO p— 1 SS0/(p — 1) oy + %0(21) T 3‘5(20)
1 SS1 P SS1/p 52 + %5(21)
OcTtaTtok SSe p SSe/p (5%
CyMmmMma SST 3p — 1
3 cpenqHux xkBagpatoB MSO, MSI u MSe MOryr ObITh IOJYUYEHBI HECMEIIICHHBIE OIICHKU 5(20), 5(21) 5 S(%,)

COOTBCTCTBYROIINMX BCIWNYNH (5%0) . (5(21) 151 G(zr) , d UMCHHO.

2 _ 1 5 1
S(O) = 3MSO 19 MSI 4 17 MSe

2 _ 3 3
S(l) — ?MSl —ZMS’S:

53‘ = MSe .

OneHKN TUCHEPCUNA TTOBTOPSICMOCTH, IIPOMEKYTOYHON HPCIU3UMOHHOCTHA C OJHUM HU3MCHSIOMIMMCS (PaKTOPOM
A BOCIIPOU3BOANMOCTA COOTBETCTBEHHO PABHBI:

2

2 2, 2
S[(y = 8¢ T 81

Sk = SF + S8 + S)-

C.2 Yernipex(paKTOpHBIA CTYNEHYATO BJIOKEHHBIA IKCOEPUMEHT
/laHHBIC, TTOYICHHBIC B pe3yabTaTe SKCIICPUMEHTa B TIpe/eax jadboparopun i, obosHavdaoT y;(j = 1, 2, 3, 4),
a CpeIHUE 3HAYCHUS W JWAlla30HblI UI3MCHCHUI MUMCEIOT CICAVIOIIU BUJI:

Yiq1) =% (Vi1 +¥i2),

Vi(2) = % (Vi1 +Yi2 +Vi3),

16



Yi(3) =% (Vi1 +Yio + Vi3 +Via),

y =

1
D

I

2Vi3).

Wiy — yii — Yol

Wiy =1 Yic1) = Vi3l

Wi3) =1 Yi2) = Vil »

I'oCT P UCO 5725-3—2002

7€ p — KOJWYECTBO Ja0OpaTopuii, YUYaCTBOBABIIUX B MEXKIa0OpPaTOPHOM 3KCIIEPUMEHTE.
Tabdmuna g aHanusa qucuepcerud (ANOVA) nMmeer caenyrommin B (cM. Tadbauny C.2).

Tadoauma C.2 — AHanmu3d ANOVA U1 4eThIpeX(PaKTOPHOTO CTYVIICHYATO BJIOXCHHOTO 3KCIICPUMCEHTA

ZZ(J’y —Jf)2
P

HcTounuk CyMMa KBajparToB CTEIleHb CBOOOIBI CpeHUM KBajapar OXMIacMBIM CpEeIHUN KBaapar
0 42 (J_/f(3))2 — 4p (J:/)2 P — 1 SSO/(p T 1) G% + %0(22) + %0(21) + 4(5(20)
!
1 %waz@ p SS1/p (5% + %(5(22) + %(5(21)
I
) 2y, P SS2/p o2 + 252
32 Vi) r T 3002
1 2 2
OcTaTokK b 2 Wi P SS@/P O
I
Cymma 4p — 1

C.3 IlarudakTopHblid CTYNEHYATO BJIOKEHHBIM JKCIEPUMEHT

JlaHHBIC, ITOJIYYCHHBIC B PE3yr

d CPpCAHNC 3HAYCHUA U JIMAIld30HbI N3MECHEHUN UMEIOT CJI@Z[yIOL[[IfIfI B /1.

Yiq1) =% Vi +Yin),

Yi(2) = % (Vi1 +Yi2 +¥i3),

Yi(3) =% (Vi1 +Yio + Vi3 +Via),

Vi(4) = % Vi1 +Yi2 + Viz +Yia +Yis),

y =

1
D

2 Vi),

!

Wity — yii — Yol

Wiy =1 Yi1) = Vi3l

Wi3) =1 Yi2) — Vial .

Wiy =|Yi3) — Yisl

rJIc p — KOJUYECTBO JIADOpaTOPpU, YIAaCTBOBABIIMX B MEXKIa0OPATOPHOM 3KCICPUMEHTE.

(hTATe PKCIICPUMCHTA B TIpejiesax labopatopun i, 0dbo3HavaroT y,(j = 1, 2, 3, 4, ),

17
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Tabmuua jang a"annsa auctepcu (ANOVA) nmeer ciaeayrommi By (cMm. tadaumy C.3).

Taoanuma C.3 — A”Hanmu3 ANOVA U1 Tatu@akTOpHOTO CTYIICHYATO BJIOXCHHOTO 3KCIICPUMEHTA

Hcroannk CyMMa KBaIpaToR S;j?;;;; CpenHuil KBajpar OXMIAeMbI CPETHUI KBaIpart
0 5§(yf(4))2 -5p()? | p—1 | SS0/p— 1) o + %‘5(23) ‘ 151 o) - 157 51y + 50{0)
1 %%W?@) p SS1/p 62 1 %(1) G 3) - %8 Gy + %0(21)
2 2§w§3) P SS2/p o7 + £ 9%+ 5 O
3 %gwiz) p SS3/p G7 + %(5(23)
OcTaToK % 2 wfz(l) p SSe/p oF
j
CymMma %%(yg —f)z 5p — 1

C.4 llecTudakTopHpii CTYNEHYATO BJOXKEHHBIH SKCHEPHUMEHT
/laHHbBIC, TIOTYUYCHHBIC B PE3YJbTATe SKCICPUMEHTA B IIpe/ieax Jadbopatopuu i, obo3Havawr y;(j = 1, 2, 3, 4,
5, 6), a cpelHUE 3HAYCHUS U AMAIIa30HBI U3MEHCHWN MMCIOT CIICAVIOIIWN BUI;

Yiq1) =% (Vi1 +¥i2),

Vi) = % (Vi1 +Yin +¥i3),

Yi(3) Z% (Vi1 +Yia + Vi3 +Via),

Vi(4) = % Vit + Vi + Viz +Via +Yis),

Yi(5) = % (Vi1 +Yio + Vi3 +Yia +Vis +Vie),

Wiy — yii — yol,
Wiy =| Vi) = Vil
wi3)y =|Yi) = Yial s
Wiy = Yi3y = Visl

Wisy =1 Yia) — Vil »
e p — KOJIUYECTBO JIAOOPATOPUil, YIACTBOBABIINX B MEXIA00PATOPHOM 3KCIIEPUMEHTE.

13
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Tabmmua jang anannsa aucrepcu (ANOVA) nMmeer ciaeayrommi By (cMm. tadauny C.4).

Tadonumnma C.4 — A”Hanu3z ANOVA g nmectTu@akTOpHOTO CTYIICHYATO BJIOXCHHOTO 3KCIICPUMEHTA

" CTelIeHb CpenHUH ) 9
CTOUYHHK CYMMH. KBdaAPdTOB CB06OI[I>I KBaJIpaT O}KHI[ELGMBII’I CPCIHHHK KBAAP4AT
- 2 —\2 _
. 6§(J/f(5)) - 6p(¥) p—1 | 550/ — 1| o7+ %0(24) + 26(3) + 30(3) 4 133 o + 650
5 g) 2, 16 2 6 2 7 2 5 2
: § 27 p SS1/p or + 150w T 590 * 500 * 300
2 2 2 2 2
2 %wa@) P Ssz/ﬁ G, A %(1) (5(4) | %(3) 0(3) + %(5(2)
I
3 33,2 p SS3/ 62 + Lo+ 207
4 2 Wi(3) P r T %@ T 5003
l
2
4 %wa(z) p SS4/p 62 + %0(24)
I
Ocratoxk % 2 wfz(l) 14 SSe/p G%
'
CymmMma 2.2y —y)? 6p — 1
P

ITIPUJTOXKEHHUE D
(CIIpaBOYHOC )

IIpumepnl CTATHCTUYECKOrO AHAIM3A JAHHBIX SKCNIEPUMEHTOB 110 OLICHKE
NPOMEKYTOYHBIX MOKA3aTe/Ier NPenu3nOHHOCTH

D.1 Ilpumep 1. Ilosyuenne cTaHZAPTHOrO OTKJIOHEHHS Sy(T(Q) MPOMEKYTOUYHBIX NMOKa3aTejied NpenU3HOHHOCTH C
M3MeHIIIMAMHUCH (pakTopamu [BpemMa + omepaTop| B mpeaenax onpeaeaeHHOH JadopaTopuM HA OTAEJbBHOM YPOBHE

D11 CBeageHuda odbmero xapaxkrepa
a) MeTon m3aMepeHUN

OnpenereHue CoAepXXaHusd yriepoja B CTalIy METOAOM BAaKYYMHO-3MUCCUOHHOWM CIIEKTpoMeTpun. Pesyir
M3MEPEHUN BbIpaxkKeHbI B IIPOIICHTAX 110 Macce.

b) HMcTouHHMK

PeryngpHbIil OTYET CTAJICIUIaBAJILHOIO 3aBOjIa 3a HOAOph 1984 .

¢) IlraH skcnepmmeHTa

B onpeneneHHON nadoparopun 1poda, 0ToOpaHHas Hayraj 13 MaTepuajlIoB, aHAIU3UPOBABIIUXCS B OJIUH

b TAThI

JICHD,

CHOBa ObLIA IIPOaHAIM3UPOBaHAa HA CICAVIOIUN JICHb JAPYIUM aHATUTUKOM. 3a MECSI] ObUIO HOJYYCHO 29 Iap Takoro

poa JaHHbBIX (cM. Tadauny D.1).

3-1—2
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Taomxuima D.1 — Ucxonusle na"duble. CoepXadue yriaeponaa, % mo Macce

Homep 11poOHBI IlepBBIIT AEHB Bropoit n1eHB Jnara3oHn
] Yi1 YiBC3Cy3C2Ni2B Wi
1 0,130 0,127 0,003
, 0,140 0,132 0,008
3 0,078 0,080 0,002
4 0,110 0,113 0,003
5 0,126 0,128 0,002
6 0,036 0,032 0,004
7 0,050 0,047 0,003
8 0,143 0,140 0,003
9 0,091 0,089 0,002
10 0,040 0,030 0,010
1 0,110 0,113 0,003
12 0,142 0,145 0,003
13 0,143 0,150 0,007
14 0,169 0,165 0,004
15 0,169 0,173 0,004
16 0,149 0,144 0,005
17 0,044 0,044 0,000
18 0,127 0,122 0,005
19 0,050 0,048 0,002
20 0,042 0,146 0,104
21 0,150 0,145 0,005
22 0,135 0,133 0,002
23 0,044 0,045 0,001
24 0,100 0,161 0,061
25 0,132 0,131 0,001
26 0,047 0,045 0,002
27 0,168 0,165 0,003
28 0,092 0,088 0,004
29 0,041 0,043 0,002

D.1.2 A"Haaua3

[JaHHbIC V)1, Yo T W; = | Vi — ng\ [IpejcTaBiacHbl B Tadauie D.1. AHanu3 OpoBOAMICI 110 METOANKE, M3JIOXKCH-

HOU B §.2.

Ha pucynke D.l npeicrtaBicHa auarpaMMa OTKIIOHCHUWM OT CPSIHUX 3HAYCHUM, ITOJYYCHHBIX B IIEPBbIN U BTO-

port mTHU (Vi — ¥;) B QyHKIIMA HOMepa TIpoOsl j. uarpamma u 1puMeHeHre Kputeprust KoxpeHa ykasb
pacxoXxaeHud (arara3soHbl U3MEHEHNUN) UId Ipod ¢ HoMepaMu 20 1 24 aBiastoTcd BeIOpocaMu. lTakoe 00J
XOKJICHUE BEPOSITHES BCETO OOYCIOBICHO OIIMOKAMU IPU PETUCTPpALIUU [

[IpodaM, ObUIM U3BITHL U3 BBIIOJ

3aI0T, 4YTO

HIIIOE Ppac-

AHHBIX. 3HAYCHUS, COOTBETCTBYIOIINC 3TUM
HeHHOTO 1o (opmyne (12) pacuera CTaHIAPTHOTO OTKIOHECHUS SyT() IIPOMEXKY-

TOYHOW HNPEHU3NOHHOCTH ¢ M3MCHAIOIMUMHUCA (PakTopaMu (BpeMs + OIepaTrop), KOTOPOE OKA3aI0Ch PaBHBIM

STO) =
\

| 2/ 2 ~3
%7 Ele = 2,87 x107".

D.2 Ilpumep 2. Iloayyenue CTAHIAPTHOrO OTKJIOHEHHMS NPOMEKYTOUYHOM NMPENU3MOHHOCTH ¢ U3MEHAKIIUMCA (PaK-
TOPOM BpPEMEHHM MOCPEACTBOM MEKIA00PATOPHOr0 SKCHEPUMEHTA
D21 CBeageHuUud od01mero xapaxkrtepa

a) Metoa u3MepeHui

OnpenesieHUe coAepXaHUSI BaHAAWSI B CTaJIMd METOJIOM aTOMHO-aOCOPOIIMOHHON CIIEKTPOMETPUH, OINMCAaHHBIM

B MHCTPYVKIINHN K 3KCIICPUMCHTY. P@BYJIBTE[TBI NCCIJICTOBAHMA BbIPAXKAKT B IIPOIICHTAX 11O MACCC.

20
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) ......
0,04
0,02

I | " | .
-0’02 ....l.
) .

L1 lNepBbIN OeHb
+ Cnenoyrowmnin oeHb

Homep npoﬁbl

OTKNOHeHWne oT cpegHelro
-

-0,06

Pucynok D.1 — CopaepxaHue yriepoga B cTaar. OTKIOHECHUS OT CPEIHETO
3HAUCHUS Pe3YJIbTATOB U3MEPECHUN, IMOJIYUYCHHBIX B IIEPBLIA U BTOPOU ITHMU,
JUISL Pa3n4IHbIX IIpOO

b) UcTOYHHK

NCO/TK 17 Crans/IIK 1, MeToapl olpeAcicHMSI XUMHUYSCCKOIO COCTAaBa. ODKCIICPUMEHT IIPOBOIWICSI B Mac

1985 .
¢) Cxema skcnepuMeHTa.

TpexdpakTOpHBIA CTYIICHYATO BIOXCHHBIA SKCIICPUMEHT OCYIICCTBILLICS ¢ ydacTueM 20 j1adbopaTopuid, KaxKmaas

N3 KOTOPDLIX IIPCIACTABJIAIA JABd PE3VIbTATA HBM@p@HHﬁ B YCOJIOBUAX ITOBTOPACMOCTH B H@pB]ﬁ:-Iﬁ HCHDb 1 CIIC OJNH P33V

-]_

TaT — Ha CICAVIOIMU JICHb Ha KAKAOM W3 IISCTH YPOBHEU, IIPEAYCMOTPSCHHBIX B ASKCIepHUMeHTe. Bece M3MepeHUS B
KAKION Ja00paTOPUM BBINOJIHSUIMCH OJHUM OIIEpaTOPOM, C HCIOJIB30BAHUEM OJHOTO WU TOrO K¢ M3MEPUTCIBHOIO

O0OPVY/IOBAHUSL.
D22 AHax1u3s
JIaHHBIC /UIST BCEX MIECTU VPOBHEW IIpeACTaBICHBI B Tadnule D.2.

3-1%*

21
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CopnepxaHue BaHafus, %:MO'4

150

[ MepBbit OeHb, NEPBLIA Pe3ynbTaT
140 + [lepBbi OeHb, BTOPOW pe3ynbTaT

% BTOpoWn AeHb

130

—
N
-

110

—
-
-

90

80

70

8 12 16 20
Homep nabopartopun

Pucynoxk D.2 — CoxepxxaHue BaHaaud B cTanu. Pe3yabraThbl UBMEPEHUN, IIOJIYUCHHBIC
B IICPBbI W BTOPOU JHU HA YpOBHE | B pas3siaMYHBIX JTa0OpPATOPULX

AHaI3 IUCHEPCUN TACTCSI TOJBKO UL OJHOTO U3 YPOBHEM, a UMCHHO JUISI YPOBHS 1.
Jnarpamma maHHBIX (pe3yIbTaThl U3MEPECHWN, IIPOBOAUMBIX B IIEPBBINA M BTOPOH JTHU B (PYHKIIMM HOMEpPA 1a0O0-
paTopuu i) IpuBeiacHa Ha pucyHke D.2. /lmarpamMmma CBUAETEIILCTBYET O TOM, UTO Jlaboparopud 20 — BHIIIAIAr0NIAL.

UmnmeeT MecTo 00T

BITIOC PACXOKIICHUE MCEXK]

HTATOM HBM@p@HHﬁ BO BTOpOﬁ HEHb 1 CPECAHUM 3HAYUYCHUCM B

y pesyr

[ICPBBIN ACHB I1I0 CPABHCHUIO C pPe3yabTaTaM U3MEPECHUH B JIpyrux Jadoparopusx. JlaHHasa madbopaTopus ObUIa UCKITHO-
YyeHa M3 pacyeTOB I10KA3aTeIel IIPelU3NOHHOCTH.
B coorBerctBrn ¢ C.1 npunoxkeHns C ObUIM pacCUNUTAHbBI 3HAYCHUS Wj(1), Wi, Yi(2) » ¥ PE3YJILTATLL IIPECTaB-

JICHBI B Tabmuie D

22
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Taoamma D.2 — Ucxonusle nanusle. ComepkaHue BaHaaus, % 1o macce

Homep Yposens 1 (0,01 %) Yposens 2 (0,04 %) Yposens 3 (0,1 %) Yposens 4 (0,2 %) Yposens 5 (0,5 %) Yposens 6 (0,75 %)
nmadopa-

TOpHH ! JleHb TIepBEIN 'HGHBU JleHb TIepBEIN /HGHBU JleHb TIepBEIN /Hem’u JleHb IIepBBIN /HGHBU JleHb TIepBEIN /HGHBU JleHb IIepBBIN /HGHBU
BTOPOU BTOPOH BTOPOM BTOPOM BTOPOM BTOPOH

Vil Vi Vi3 Vi1 Vi Vi3 Vil Vi Vi3 Vil Vi Vi3 Vil Vi Vi3 Vil Vi Vi3
1 0,009 1] 0,0102] 0,009 80,038 2| 0,038 8| 0,038 5| 0,101 0,103 | 0,102 | 0,214 | 0,211 0,210 | 0,514 | 0,510 | 0,513 | 0,755 | 0,753 | 0,751
2 10,0100]0,0100[0,0090(0,0410|0,0410|0,0390| 0,111 | 0,111 | 0,108 | 0,220 | 0,220 | 0215 | 0,520 | 0,540 | 0,540 | 0,800 | 0,755 | 0,750
3 0,009 51 0,0090(0,009410,0390| 0,0380| 0,0370( 0,108 0,110 | 0,107 | 0,213 | 0,215 | 0,215 | 0,500 | 0,514 | 0,504 | 0,738 | 0,730 | 0,724
4 10,0080|0,0083|0,0077|0,0374]|0,0361|0,0382| 0,109 | 0,106 | 0,104 | 0,214 | 0,222 | 0,201 | 0,519 | 0,518 | 0,518 | 0,744 | 0,742 | 0,732
J 0,0100( 0,0100/] 0,01000,0350( 0,0370]| 0,0370| 0,103 0,103 | 0,110 | 0,210 | 0,210 | 0,205 | 0,495 | 0,500 | 0,512 | 0,743 | 0,753 | 0,750
6 | 0,0089|0,0094|0,0094|0,0368|0,0368|0,0377| 0,106 | 0,106 | 0,108 | 0,232 | 0,240 | 0221 | 0,526 | 0,532 | 0,513 | 0,733 | 0,740 | 0,746
7 0,009 8| 0,0099]0,0101]0,0376|0,0380]| 0,0384| 0,107 0,105 | 0,108 | 0,215 | 0,215 | 0,216 | 0,521 | 0,519 | 0,526 | 0,754 | 0,756 | 0.756
8 10,0096/ 0,0094|0,0099|0,0379|0,0366|0,0379] 0,108 | 0,107 | 0,108 | 0,193 | 0,195 | 0,210 | 0,507 | 0,493 | 0,511 | 0,732 | 0,729 | 0,732
9 0,0104|0,0094]0,0100] 0,0365|0,0370]0,0367| 0,104 0,106 | 0,105 | 0,211 | 0,205 | 0,213 | 0,509 | 0,515 | 0,515 | 0,734 | 0,738 | 0,747
10 |0,0107]0,0118]0,0097|0,0370(0,0375|0,0380( 0,105 | 0,110 | 0,105 | 0,210 | 0,220 | 0,225 | 0,520 | 0,520 | 0,525 | 0,760 | 0,760 | 0,765
11 0,0100(0,0100(0,0090|0,0380/| 0,03801 0,037 5| 0,102 0,102 | 0,102 | 0,213 | 0,211 0,214 | 0,513 | 0,516 | 0,514 | 0,746 | 0,748 | 0,746
12 10,0109 0,011 5] 0,0097|0,03900,0390( 0,0390| 0,101 | 0,108 | 0,105 | 0,208 | 0,215 | 0,210 | 0,509 | 0,528 | 0,510 | 0,758 | 0,748 | 0,750
13 0,010 01 0,009 5| 0,009 51 0,037 5| 0,037 5] 0,0375| 0,103 | 0,104 | 0,108 | 0,212 | 0,22 0,215 | 0,510 | 0,520 | 0,505 | 0,735 | 0,755 | 0,750
14 |0,0096|0,0096|0,0100/0,0374|0,0374]0,0389| 0,104 | 0,106 | 0,110 | 0,218 | 0218 | 0,212 | 0,520 | 0,528 | 0,522 | 0,740 | 0,735 | 0,742
15 0,009 91 0,009 1] 0,008 2{ 0,038 1| 0,0375]0,0392| 0,109 0,106 | 0,107 | 0,214 | 0,210 | 0,211 | 0,510 | 0,510 | 0,515 | 0,749 | 0,729 | 0,744
16 |0,00980,0100]0,0095|0,0373]0,0377]0,0397| 0,105 | 0,105 | 0,104 | 0215 | 0212 | 0,218 | 0,519 | 0,517 | 0,531 | 0,754 | 0,751 | 0,759
17 10,0105/ 0,0102]0,0112]0,0389|0,0382| 0,037 3] 0,107 | 0,108 | 0,104 | 0,214 | 0,210 | 0,209 | 0,517 | 0515 | 0,514 | 0,735 | 0,728 | 0,741
18 10,0103/ 0,0105|0,0118]0,0382]0.,0380(0,0374| 0,103 | 0,104 | 0,103 | 0,224 | 0218 | 0,217 | 0,515 | 0,514 | 0,517 | 0,788 | 0,798 | 0,787
19 10,0098 0,0096|0,0104|0,0383]0,0375[0,0366| 0,110 | 0,109 | 0,104 | 0217 | 0215 | 0,215 | 0,530 | 0,525 | 0,520 | 0,755 | 0,745 | 0,740
20 0,0140(0,0140]0,0100] 0,0370/ 0,040 8| 0,0369| 0,104 0,106 | 0,107 | 0,214 | 0,214 | 0,203 | 0,518 | 0,518 | 0,481 | 0,730 | 0,737 | 0,658

C00T—L-S7LS OOU d LDO
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Fadnrwuwma D.3 — 3HA9CHUS W1y, Wijp) U Yi(2)

Homep maboparopuu i Wiy Wi2) J7.f(2)
| 0,001 1 0,000 15 0,009 700
2 0,000 0 0,001 00 0,009 667
3 0,000 5 0,000 15 0,009 300
4 0,000 3 0,000 45 0,008 000
J 0,000 0 0,000 00 0,010 000
6 0,000 5 0,000 25 0,009 233
7 0,000 1 0,000 25 0,009 933
3 0,000 2 0,000 40 0,009 633
9 0,001 0 0,000 10 0,009 933
10 0,001 1 0,001 55 0,010 733
11 0,000 0,001 00 0,009 667
12 0,000 6 0,001 50 0,010 700
13 0,000 5 0,000 25 0,009 667
14 0,000 0 0,000 40 0,009 733
15 0,000 8 0,001 30 0,009 067
16 0,000 2 0,000 40 0,009 767
17 0,000 3 0,000 85 0,010 633
18 0,000 2 0,001 40 0,010 867
19 0,000 2 0,000 70 0,009 933

CyMMBI KBaJIpaTtoB Wj(1y, Wiyo)y U ¥y W CPpe/IHEe 3HAYCHUC J:/paBHBIZ

> why = 5.52x107°,
I

> why) = 12,44x107°,
l

Y (Fi2)* = 1832,16x107°
i

v = 15 X Fia) = 000979825,
I

M3 5TUX 3HaYCHU ITOJIYYCHBI CYMMBI KBaApaToB SSO, SS1 1 SSe 1 cBesieHbI B TaOIUL

D.4).

HecMmermeHHbIE OIICHKA JUCHEPCUN MEXK]

2

2

y J1a00paToOpus

S(l) U OIICHKA JUCIICPCHUN ITOBTOPACMOCTHA S COCTABJIAROT.

sty = 0,278x107°,

2

(MU S(O) s MC2K/]

y ANOVA (cMm. Tabimny

Y AHAMKW B IIPCIACIAX JIE[60pElTOprIH

sGy = 0,218x107°,

s = 0,145%x107°.

CTE[HI[E[IJTHBI@ OTKIIOHCHH BOCIIPOM3BOIUMOCTH Sp, HpOMe}I(yTOT{HOﬁ IIPCITUSNOHHOCTY C HN3MCHHAOINIMMCHA
(I)ElKTOpOM BPCMCHU SI(T) 1 ITIOBTOPACMOCTA §, AMCIOT CJICAYIOINUE 3HAYCHMSIL.

sk =y 52+ S+ = 0.801x1073,

SI(T) = ‘/33 + 5(21) = 0:,603)(10_3:,

s, = o 52 = 0381x1073.

24



SHAYCHUS ATUX CTaHAAPTHBIX OTKJIOHCHUH JUISI BCEX IISCTU VPOBHEU COJCPKAHUS BaHAIUSI CBEICHBI B TAOJINIL
D.5 u upeacraBieHbl HA pUCYHKE D.3.

Tadoaxumnma D.4 — AHanmuz ANOVA. CoxepxaHue BaHaIMsI

I'oCT P UCO 5725-3—2002

M CTOUHNK Cymma KBagpatoB | Cremenb cBo6omsl | Cperuit Kpagpar | OXHMIACMBIA CPEIHIH KBAIPAT
0 (1aGoparopus) 24.16 x 107° 18 1,342 x 1076 oF g (5(21) 3(5(20)

| (feHD) 8,29 x 107° 19 0,436 x 107 62 + %5(21)

OcTaToK 2,76 x 1070 19 0,145 x 107 (5%

CymMa 35,21 x 107° 56

lFadbawmma D.5 — 3HaUCHUA s,, Sy U SR UL IICCTH YPOBHCH COACPXKAHWS BaHAAWS B CTATH, B IIPOIICHTAX II0

Macce
HomMmep
YpoBeHb BBIITAAIOLIEH CpenHee 3HAYCHHC S, S1(T) S
nadopaTopun

1 20 0,009 8 0,381 x 1072 0,603 x 1073 0,801 x 10~

2 2 0,037 8 0,820 x 1073 0,902 x 1073 0,954 x 1073

3 — 0,105 9 1,739 x 1072 2,305 x 107 2,650 x 1072

4 618 0,213 8 3,524 x 1072 4,710 x 1073 4,826 x 10~

5 20 0,516 4 6,237 x 1073 6,436 x 1073 9,412 x 1073

6 20 0,748 4 9,545 x 107 9,545 x 1073 15,962 x 1073
8-2* 25
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Pucynok D.3 — Coaepxanue BaHajud B cTaau. CTaHIapTHBIE OTKJIOHCHWUS

0,001
YpoaeHb I{OHLI,BHTpaLI,HH, %
[IOBTOPSIEMOCTH 8., IIPOMEXYTOUHOU TIIPEHUSUOHHOCTH ¢ USMCHIIOIUMCH
dakTOpOM BpPEMECHU STy A BOCIIPOU3BO/IUMOCTU Sp KakK (PVHKIIUU YPOBHI
KOHIICHTpAaIIuH
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I[TPUJTOXEHHWUE E
(CIIpaBOYHOC )

buO/morpadus

[1] ISO 3534-1:1993 Statistics-Vocabulary and symbols — Part 1: Statistical methods. Terms and definitions
[2] ISO Guide 33: 1989. Use of certified reference materials
[3] ISO Guide 35: 1989. Certitication of reference materials — General and statistical principles
[4] ISO 3534-3:1985 Statistics-Vocabulary and symbols — Part 3: Design of experiments
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VK 389.14:006.354 OKC 17.020 1 80 OKCTY 0008

KinroueBbIe C10Ba: M3MEPEHNE, UCIIBITAHIS, METON N3MEPEHNH, CTAHAAPTU3ALII METOIA U3MEPEHNUN, PE3YIIb-
TaTbl U3MEPEHUN, PE3YJIbTAThl UCIBITAHNN, TOUYHOCTD, IIPABWILHOCTD, IIPEIIN3NOHHOCTD, CUCTEMATUYECKAS

[IOIPEIIIHOCTD, IIOBTOPAEMOCTD, BOCIIPOU3BOANMOCTD, CIIVUallHAA IIOTPEIIHOCTD, SKCIIEPUMEHT 110 OLICHKE
TOYHOCTH, aJIbTEPHATUBHBIN METO U3MEPEHNUN, CTATUCTUICCKUI aHAIN3
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