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[lpeaucnoBue

Llenu n npuHuunel ctaHgapTusaumm B Poccunuckon deaepaumnn yctaHoBrneHbl PeaepanbHbIM 3aKOHOM
oT 27 aekadbpa 2002 r. Ne 184-P3 «O TeXHMYECKOM perynmpoBaHuny, a npasuna npuMeHEHNA HaLUMOHarnbHbIX
craHaaptoB Poccunckon depgepaumm — [OCT P 1.0—2004 «CtaHpaptusauma B Poccunckomn dbeaepaunn.

OCHOBHbIE NMONOXEHUA»
CBeaneHuda O cTaHaapTe

1 NMOAIOTOBJIEH TlocyaapCTBEHHBIM HayyHbIM ydypexaeHuem BcepoCcCUUCKMM Hay4yHO-UCcCcneao-
BaT€NbCKUM UHCTUTYTOM KOHCEPBHOU U OBOLUECYLUUITBHOU NPOMBbILLNEHHOCTU POCCMNCKON akagemMun Cenb-

ckoxo3aucTtBeHHbIX HayK (ITHY BHNINKOI'1 Poccenbxo3akagemmnn) Ha OCHOBE ayTEHTUYHOIO NepeBoaa Ha pyc-
CKUIN A3bIK MEXAYHAPOAHOIro AOKYMEHTA, YKa3aHHOro B NyHKTE 4

2 BHECEH TexHun4yecknm KoMUTETOM MO cTaHaaptu3auun TK 335 «Metoabl ncnbltTaHM arponpoMbILL-
NEeHHOM NPOoAYyKUUKU HA De30MacHOCTbY

3 YTBEPXXIOEH 1 BBEOAEH B JEVCTBWE Mpukasom degepansHOro areHTCTea no TEXHUYECKOMY pe-
rynupoBsaHuio n metponorun ot 21 Hoaopa 2011 r. Ne 565-cT

4 HacTtodlun cTtaHaapTt aBndeTca MAEHTUYHbIM MexXgyHapoaHoMy AokyMeHTy NCO/TY 19036:2006
«Mukpodbuonorna nuLLEBLIX NPOAYKTOB U KOPMOB ANS XUBOTHbIX. PYKOBOACTBO MO OLIEHKE HeonpeaerneHHo-
CTU N3MEPEHNIN NPU KONUn4YecTBEHHbIX onpeaeneHuax» (ISO/TS 19036:2006 «Microbiology of food and animal
feeding stuffs — Guidelines for the estimation of measurement uncertainty for guantitative determinations»)

5 BBEOEH BINEPBbIE

VIHgbopmauusa 06 UMEeHeHUsaX K HacmosdauwemMy cmaHoapmy rnybnukyemcecs 8 exe200H0 u30asaemMomM UH-
cpopmMalyUoOHHOM yKa3lamerne «HauyuoHarnbHblie cmaHoapmbpi», @ mekem U3MeHeHUU U nonpasoK — 8 €XXeMe-
CAYHO u30asaeMbiX UHOPMAaUUOHHbIX yKa3lamenax «HauuoHarnbHble cmaHoapmbi». B cnyyae nepecmompa
(3aMeHbl) unu ommMeHbl Hacmosduwie2o cmaHoapma coomeememesyrouiee yeedomreHue byodem onybrnukoeaHo
8 €XXKeMEeCAYHO u3oasaemMoM UHPopMaUUOHHOM yKa3amerne «HayuoHarbHbie cmaHoapmbiy». Coomeememay-
rowada UHopmMmayusa, yeedoMrieHUe U mexKkemsl pasmewaromces makxe 8 UHeopMayuoHHOU cucmeme obujeao
r10/1b308aHUA — Ha ouyuarnbHOM catime ®edeparnibHO20 azeHmemea rno MexXHU4eCcKoMy peaynupoeaHuio U

Memposnoauu 8 cemu MlHmepHem

© CtaHgaptuHdopm, 2012

Hactoswmin ctaHaapt HEe MOXET ObITb MONTHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH U pac-
NMPOCTPaHEH B Ka4yecTBe odhmuUmnanbHOro nagaHus 6e3 paspewesHns degepanbHOro areHTcTaa no TEXHUYECKO-
MY PErynmpoBaHUIO U METPONOTUN
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BBeaoeHue

«PyKkoBOACTBO MO BbIPpAXXEHUIO HEOMNPEAENEHHOCTU U3MeEPEHUU» [15] onnckIBaeT LLMPOKO pacrnpocTpa-
HEHHbIN CTaAHAAPTHbIN NOoAX0A4, PEKOMEHAYIOLLUUMA OCYLUECTBMATbL OLIEHKY HeOonpeaeneHHOCTU U3MEPEHUS
Mo OTAENbHOCTU ANA KaXaoro 3 MCTOMHMKOB BapbUpPOBAHUA, BHOCALUMX 3aMETHbIW BKag B OOLLYIO HEO-
npegeneHHOCTb pesynbrata USMEPUTENBLHOIO npouecca, U UNNIOCTPUPYET 3TO C NOMOLLBLIO NMPUBEAEHHbLIX B
HEM npumepoB. CyMmapHaa HeonpeaeneHHOCTb B 3TOM Crny4yae HaxoguTcd nyTeMm UCNONb30BaHUA POp-
MarbHbIX «NPUHLUUMOB pPacrnpoCTpaHeHusa HeonpeaeneHHoOCTu». JTOT noaxon Obin onucaH B PyKOBOACTBE
EBPAXM/CUTAK [16], rmaBHbIM 00pa3oM, B OTHOLUEHUU XUMUYECKUX aHANUTUYECKUX UCCNEA0BAHUN, a TaK-
e B AokymMmeHTe J4 MIKES [17] — B OTHOLLEHUN MUKPOOUONOrn4eCcKkux nccnegoBaHun.

ISO/TC 34/SC 9 cuutaet, 4YTO0 NPUMEHEHUE ITOro «NOoLIaroBOro» noaxoga He OyaeTr AO0CTaTOYHO
yAOBMETBOPUTENBbHbLIM B crny4yae MUKPOOUONOrnyecKkoro aHanmsa nuLUeBbIX NPOAYKTOB, rAe TPYAHO NOCTPOUTL
MOJENb, peanbHO BCECTOPOHHE OXBAaTbIBAKOLLYIO BCE 3Tanbl UAMEPUTENLHOIO Npouecca. M3-3a BO3MOXKHOCTH
YIYCTUTb U3 BUAY Kakne-nmbo 3Ha4YnMMbl€ UCTOYHUKN HEONPEAENEHHOCTU UMEETCH BbICOKUA PUCK HEAOOLIEHUTb
UCTUHHYIO BEMUYNHY HeonpeaeneHHOCTU. bonee Toro, B MUKPOOMONOrmm TpyaHo ¢ A4OCTAaTOMHOW TOYHOCTbIO
KONMMYECTBEHHO OLEHUTL BKINMa Ka)Xaoro otTaenbHOoro wara B aHanuMtu4eckom npouecce, noTomMy YTto

- aHanUTOM ABMAKOTCH XUBble OpraHn3Mbl, PU3NONOTMYECKNI CTATYC KOTOPbIX MOXET ObITb BECbMAa pas-
HOODpAa3HbIM, W

- aHanuUTU4YeckKasa uenb MOXET BKMNOYaTb B cedd pasnuyHbie BUAbI, LUTAMMbI UMW pa3fnyHble poabl
MWUKPOOPraHn3mMoB.

Opyrumm cnoBamMu, MUKPOOMONOrM4eckin aHanma He npeaocTaBnaeT BO3IMOXHOCTU OLLEHUTL HEONpPeae-
NEHHOCTb pe3ynbrarta U3MEePEHUa METPONOrMYECKU CTPOro N CTaTUCTUYECKU yOeanTenbHO.

ISO/TC 34/SC 9 noaTomMy cyen, YTo NpeanoyYTUTENnbHEE UCMOMb30BAaTh TaK Ha3blBAEMbIN «NO0AaNbHbINY
noaxoa K peLueHunto 3agadun, 0asnpyroLLnMnca Ha oLueHKe CTaHA4apTHOroO OTKIMOHEHUA BOCMPOU3BOAUMOCTU OK-
HaNbHOIO pe3ynbrata NU3MEPUTENBHOIO Npouecca. 3To N0AX0 4, B OCHOBE KOTOPOro — UCMONb30BaHUE Pe3yrb-
TaTOB 3KCNEPUMEHTOB (C MOBTOPEHUAMM OAHOIO N TOTO XKe aHanu3a); U oH npeacTtaBnaeTca bonee apdPeKTUB-
HbIM, Y€M MOLUAroBbIK NOAX0A.

[nobanbHbIN NoAX0A ObiN NpeanoXxeH Ana donee odbLwero ncnonb3oBaHna craHagaptTom ISO/TS 21748,
paspabotaHHbiM ISO/TC 69 «[1pumeHeHne cratucTtnyecknx metogosy», SC 6 «MeToabl USMEPEHNN N PE3YIb-
TaTbl». OTOT AOKYMEHT Pa3bACHSAET, YTO MOLLAroBbi Noaxoa U rnodbanbHbIN NOAX04 HE ABAAIOTCH B3aUMO-
UCKIIoYaoLLUMMKM, NOCKONbKY 00a npeaycMaTtpuBaloT UAEHTUMUKALIMIO U BKINIOYEHUE B PACCMOTPEHNE BCEX
COCTaBNAIOLLNX HEONpeaeneHHOCTU NMpn 00LLEen OLIeHKe XapaKTepUCTUK aHannMTU4eCcKoro npoecca, KotTopble
MOTYT ObITb Bblpa)eHbl KaK ero npeun3moHHOCTb N CMELLEHNE.

B 2009 roay Obino BBeaeHo B aencrtBue uamMeHeHue 1:2009 «HeonpeaeneHHOCTb U3MEPEHUWN B
Clly4yae HU3KMX 3HAYEHUW KONMMYEeCcTBaA KONMOHWEODpAasylLWKX eauHUuL» K MEXAYyHapOAHOMY [AOKYMEHTY
ISO/TS 19036:2006, HanpaBneHHOEe Ha pacLuMpeHue ero oonacTtn NPUMEHEHNA Ha crny4vau, Korqa npu MUKpO-
Ononornveckux ncnbiTaHnAax nony4yatot «Huskne» (4o 10—100 KOE/r) aHa4yeHua KoHUEeHTpauun aHanuTta. Pe-
LLEeHWEe 3aJa4mn cTano BO3MOXHbIM brarogapsa BBEAEHUIO B MOAENb U3MEPEHMUIW NMONPABOYHbIX YNEHOB, 3HAYe-
HUSA KOTOPbIX HAX0AAT, UCMONb3ya U3BECTHLIN B MaTEMaTUYECKON CTaTUCTUKE 3aKoH [lyaccoHa.

NameHeHune 1:2009 k ISO/TS 19036:2006 npegycmatpuBaer:

- peaakuMoHHble nonpaBku B pasgensl 1, 4 n 5 (B pasgene 1 Tpetun n YeTBepTbin ad3aubl 3aMeHEHbI
HOBbIMW, B NMyHKTE 4.1 BTOpOK ab3au nocne ccbinku «(4.2)» AONONMHEH crnoBamMmn «0bbeAMHEHHOE C COCTaBMNS-
loLLEN, CBA3AHHOW C [lyaCCOHOBCKUM pacrnpeaeneHuemM», B NyHKTE 4 U3 ypaBHEHUA UCKIMIOYEHO BbIpaXeHUe
«= 2:Sp», B NoANyHKTe 5.2.1 B YeTBEpPTOM ab3aLle USMEHEH TEKCT NEepBOro NpPeanoXeHus, B NyHKTE 5.3 B Ha-
yane nyHKkTa godasneHbl TP nepBbix ad3aua);

- pasaen 8 «BbluucneHmne pacliMpeHHON HeoNpeaENEHHOCTU» , B KOTOPOM NPUBEAEHLI PACYETHBLIE POP-
MYIbl 1 ONUCaHbI NpaBunia NPoOBEAEHUSA CTAaTUCTUYECKUX PACYETOB,

- pasgen 9 «BblpaXeHne HeonpeaeneHHOCTU U3MEPEHUIN B OTYETAX MO UCMbITAHUAM», B KOTOPOM MPU-
BEEHbl YETbIPE NPUMEpPA PaCYETOB BENUYUHLI HEOMNPEAENEHHOCTU U3MEPEHUN N NpaBuUNa npeacraBneHUs
pe3ynbLTaToB MUKPOOKMONOrM4yecKkoro aHanmaa B NpoToKonax u Apyrnx otyetax no UCrbITAHUAM;

- npunoxeHune B (cnpaBo4yHoe) «BennyunHbl C. . N HWKHUW U BEPXHUW NMPEAENibHbIE 3HAYEHUSA PE3YIb-
Tata N3MEPEHUN, BbIPaAXXEHHbLIE B OTHOCUTENbLHbIX €ANHULUAX», B KOTOPOM NPUBEAEHbI pPe3ynbTaTbl COOTBET-
CTBYIOLLNX CTATUCTUYECKMUX PACYETOB.

IV
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HALULWOHAJIbHBIN CTAHOAPT POCCUUNCKOWN PEOEPALULNWN

MAKPOBWONOI' A MALLEBDBIX MPOAYKTOB Y KOPMOB AJiA XMBOTHbIX

PykoBOACTBO MO OLIEHKE HeonpeaeneHHOCTU U3MEepPEeHUN NPU KONMUYECTBEHHbIX onpeaerieHUAxX

Microbiology of food and animal feeding stuffs.
Guidelines for the estimation of measurement uncertainty for quantitative determinations

[1ata BBeaeHuua — 2013—01—01

1 Obnactb NnpMeHeHuA

HacTtoawmn ctaHgapT npeacrasnsaeTr coboi pykoBOACTBO MO OLIEHKE U BbIPAXXEHUIO HEONPEAENEHHOCTH,
CBA3AHHOWN C KONIMYECTBEHHLIMU ONpPeaEeNEeHUAMU, OCYLLECTBIAEMbIMU B MULLEBON MUKPOOUONOInMN.

CTtaHpgapTt NpUMEHUM NPU KONMUYECTBEHHbIX aHanmn3ax

- NPOAYKTOB, NPeAHAa3Ha4YeHHbIX ANA NOoTpebneHnsa YenoBeKOM, U KOPMOB ANS KUBOTHbLIX U

- Npo06, B3ATbLIX C LIENbIO KOHTPONSA COCTOAHUSA OKPY>KaloLLEn cpeabl NPU nNpou3BOACTBE NMPOAYKTOB, KO-
TOpble 0ObIMHO NPOBOAATCSA NYTEM ONpPeAeNeHns KONMYEeCTBA MUKPOOPraHU3MOB C UCMOJTIb30BAHUEM TEXHUKM
noacyeTa Yncna KynsTMBUPOBAHHbLIX KONMOHWUI, OAHAKO OH NPUTOAEH TaKXKe U NPU KONMUYECTBEHHbIX aHanu3ax,
OCYLUECTBNAEMBbIX anbT€PHATUBHLIMU UHCTPYMEHTAaIbHbIMWU METOAAMM.

CTtaHaapT HENPUMMEHUM B CIy4Yae UCNONb30OBAHUA TaK HA3bIBAEMOW «TEXHUKU onpeaeneHus Hambonee
BEPOATHOIO Yncnay.

B HacTosLEeM CTaHaapTe HeEONPEeAEeNneHHOCTb U3MEPEHUIN OLUEHUBAETCH C UCMNONTIb30BAHUEM YNPOLLEH-
HOro NOAXoA4a, B KOTOPOM NMPUHUMAETCH B y4eT [yacCoOHOBCKOE pacnpeaeneHue, U nosToMy OH NPUMEHUM Mo
OTHOLLEHUIO K NIOBOMY pe3ynbTaTy MUKPOOMONOrnyeckoro aHanuaa, BKIo4as cny4am «HU3KOro» pesynesrarta
noacyeTa Yncna KonoHneodpasyoLmx eAaMHnuL UW/unum «HU3KOro» Yncna MMKpPOOpPraHM3mMoB.

[Moaxon, nexawmn B OCHOBE AAHHOro cTtaHaapra, aBnaetrca rmodanbHbiM MOoAX0A0M, OCHOBAHHbLIM Ha
onpeaeneHnn CTaHAapTHOrO OTKIOHEHUS BOCNPOU3BOAUMOCTU (DUHANBHOIO pesynsrata U3MepeHun.

2 TepMUHbLI N onpepeneHnn

[1na uenen HacTodALlero craHgaprta UCnonb3oBaHbl CNeayoLLIne TEPMUHBI U OnpeaeneHus.
2.1 HeonpeaeneHHOCTb (M3MepeHus) [uncertainty (of measurement)]: [lapameTp, CBA3aHHLIN C Pe-

3yINbTartoM U3MEPEHUSA N XapaKTEPUIYIOLLUNIA paACCESHUE 3HAYEHUN, KOTOpble MOrnu Obl 6bITb 0OOCHOBAHHO
NPUNUCaHbl NU3MEPAEMON BENMUYNHE.

[MTpumedvyaHne 1 — OTUM napamMeTpoM MOXET ObiTb, HAaNpMMep, CTaHAapTHOE OTKITIOHEeHWE (MNK BENUYNHA,
KpaTHasa eMy) Unun nonyLMpuHa NHTepBana, UMetoLLEero 3ajaHHbli YpOBEHb OBEPUTENBHON BEPOSTHOCTMU.

[] PHMMEeYaHNE 2 —B O6LLI,6M CliyHae HeolpedellIeHHOCTE N3AMePEeHNA COCTOUT U3 MHOTUX COCTaBITAKOLLUNX. HeKo-
TOPpble N3 3TUX COCTaBJTAROLLNX MOTYT ObITb OUeHeHbl NO CTAaTUCTUYMECKUM pachpegerieHNAM Pe3yribraToOB CEPUN M3Mep6HI/II7I
N OXaPaKTEepPU30BaHbl SKCINEPUMEHTAJIBEHO HangeHHbLIMW CTaH4aPTHBIMWA OTKITOHEHWUAMMW. ,El,pyrvle COCTaBJTAOLWAWE, KOTOPLIE
TOXEe MOTYT ObITb OXapakKrepnioBaHbl CTaH4apPTHBIMWA OTKITOHEHUAMKW, OLEHNBaAKOTCA NCXOA4A N3 NpednoliaracMbiX prHK—
Ll,Mﬁ MITOTHOCTN BEPOATHOCTMH, Bbl60p KOTOPBIX OCHOBaH Ha SKCMNEepPUMMEeHTallbHbIX AaHHBIX UITKA Ha ﬂ,pyFOﬁ VIHCbOpMEiLI,MM.

[TpumevyaHune 3 —IllogpasymeBaeTcs, UTO pe3ynbrart U3MepeHUs ABNAETCA Haunydllen oLeHKON nsMepaemMomn
XapaKTEPUCTUKM U YTO BCE COCTaBNANOLLME HEOMNMPEeAENEHHOCTHU (BKNOYaa Te, KOTopble 0OyCnoBneHbl CUCTEMaTUYECKUMNA

BO3AEUCTBUAMU, TAKUMWN KaK NonpaBKKU U MPUNMUCaAHHbIE 3TanoHaM 3Ha4eHWa BENUYUH) BHECNWM CBOW BKNaj B pacceaHue
pe3yneraTtoB [15].

N3paHune odpuyumanbHoe
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2.2 CTaHAApTHaA HeonpeaeneHHOCTb (standard uncertainty) u(x;): HeonpeaeneHHOCTb pe3ynkrara
N3MEPEHUN, BbIPpAXKEHHAA B BUAE CpeaAHeKBaapaTUu4eCcKoro oTknoHeHusa [15].

2.3 CyMMapHas cTaHOapTHaAa HeonpeaeneHHOCTb (combined standard uncertainty) u.(y): Ctan-
napTHaa HeonpeaeneHHOCTb pesynbrarta U3SMepeHnn, NonyvYeHHaa Yepes 3Ha4EHNA HECKOMbKNX APYTNX BEMU-
UYMH, paBHAas MONMOXXUTENbHOMY KBAAPATHOMY KOPHIO M3 CYMMbl YNEHOB, NpeAcTaBAAloLWLMX COO0N AUCNEPCUN
UMM KoBapuauumn 3Tux Apyrux BENUYNH, B3ATbIX C BECOMOCTAMU, COOTBETCTBYIOLLUMMU CTENEHU BINUAHUA 3TUX
BENMUYMNH HaA pe3ynbrar usmepeHun [15].

2.4 pacwiupeHHasa HeonpeaeneHHOCTb (expanded uncertainty) U: BennyuHa, onpegengaemasa WUH-
TepBanom BOKPYr pe3ynsrarta UsMepeHun, B npegenax KOToporo, Kak MOXXHO oXuaaTb, HaxoauTca donbLuas
aonsa pacnpegeneHna sHavYeHun, Kotopble ¢ 40CTaTOYHbIM OCHOBaAHUEM MOrnu Obl ObITb NPUNUCaHbl N3MEPSA-
eMOWN BENMUYNHE.

[MpumMeyaHune 1 — OTa gons MOXeT ObITb OLIEHEHA Yepes JOBEPUTENBHYHO BEPOSTHOCTL UMW YPOBEHL [10BEPUS
NHTepBana.

[TpuMmevyaHne 2 — Ytobbl cBA3aTL onpefeneHHbIn YPOBEHL AOBEPUA C UHTEPBANIOM PaCLUUPEHHON HEONpPELE-
NEHHOCTN, HeoOXoANMbI NPEANONOXeHNA (B ABHOW NN HEABHON OOPME) O XapaKTepe pacnpeaeneHna BEPOATHOCTEN pe-
3yneTaTtoB U3MepPEHUN U 00 NX CYMMapHOW CTaHAapTHOW HeonpeaeneHHOCTU. YPOBEHL A0BEPUA, KOTOPLIK COOTBETCTBYET
3TOMY UHTEpBAny, MOXET COOTBETCTBOBATL A€UCTBUTENBHOCTU TONMBKO B TOW CTENEHU, B KAKOW MOTyT ObITh CnpaBeanvBhbl
MCXOAHbIE NpegnonoXxeHua [15].

[TpuMevyaHne 3 — PacwunpeHHaa HeonpeaeneHHOCTb U paccunTbiBaeTca Ucxoga U3 BENMUYUHBI CYMMapHOW
CTaHAapTHOU HeonpeAeneHHOCTH U (y) N KOs PurLMeHTa oxBaTa K No ypaBHEHMUHO:

U= Kku.(y).

2.5 KoadhduuuneHT oxparta (coverage factor) k: Hnucnoson KO3IXMDULUNEHT, UCNOJIb3YEMbIN KAaK MHO-
XUTENb ANA CyMMapHOW CTaHAAapPTHOW HeonpeaeneHHOCTU Npu onpeaeneHnn pacluMpeHHON HeonpeaeneH-
HOCTMH.

[TpuMmevyaHne — ODOBLIMHO 3Ha4YeHNA KoadhdpULMeHTa oxBaTa K BbIOUpakoT B Ananas3oHe ot 2 ao 3 [15].

2.6 cmeweHue (bias):— Pa3HOCTb MeXaQy mMmaTtemMaTu4yecknm oXXnaaHuem pesynbratoB HaOMAEeHUN U
NPUHATLIM ONMOPHLIM 3HAYEHUEM.

[TpuymMevyaHune — CMmelleHNe — 3TO 00LLaA cucTeMaTuyeckaa NorpeLllHoCTb, B NMPOTUBOMNOMNOXKHOCTE CRyYalnHON
norpelHocTn. MoryT cyllecTBoBaTh 0Ha Unu 6oriee CoCTaBNARLLMX, 0OpasyroLLNX CUCTEMATUYECKYHO NOrPELLUHOCTE. YeMm
OonblUe cuctemMaruyeckn Habnogaemoe oTNMYNe pesynsTaTtoB U3MEPEHUN OT MPUHATONO ONOPHOro 3HAYEHUA, TeEM DOOSb-
e BeNUYNHa cMeLleHuns [2].

3 NMpuHUunnbI

3.1 TnodanbHbLIN NoAXOoA NPU OUeHKe HeonpeaeneHHOCTU U3MepPeHUN

Hacroawmn ctaHaapTt npeaycmarpmMBaeT UCNofb3oBaHME Tak HadbiBaemMoro rnobansHoro noaxoaa. OH
OCHOBAaH Ha obecrnevyeHun nNpu IKCNEePUMEHTE BCEOXBaTbIBAKOLLEN AONYCTUMOW BapunadenbHOCTU aHanuTK-
4eCcKoro npouecca, o0ycnosnuMBaloLLEN BapbUPOBaAHUE pe3yrnbTraTtoB N3MepEHUN. BceoxBaTbiBaloLasa Bapua-
0enbHOCTb 03HAYAaET, YUTO B NU3y4EHMNE BOBIIEYEHbI KaK HAabnogaemasa npeyumn3noHHOCTb (CrnyyanHasa CoOCTaBns-
loLan), Tak U1 cMeLleHne (cucremarmdeckas cocrapnawowasa). Ha npaktuke B criyyae MUKPOOUONOrn4eckux
UCMNbITAHUU B PaCYET MNPUHUMAETCHA TONLKO NPEUN3UOHHOCTL (CM. 3.2).

[nobanbHbIN NOAX0A NPU OLUEHKE HEONPEAENEHHOCTU pe3ynbrarta U3MepPeHNs B HACTOSLLEM CTaHaapTe
NPOUCTEKAET U3 3KCNEpPUMEHTarNbHOU OUEHKW CTaHAAPTHOMO OTKMOHEHUA BOCNPOU3BOAMMOCTU PUHANBbHOIO
pe3ynbraTta MorfHOCTLIO BLIMOTHEHHOW Npoueaypbl USMEPEHUN. ITO CTAHAAPTHOE OTKITOHEHNE COOTBETCTBYET
CYMMAapPHOWU CTaHAAPTHOWN HeonpeaeneHHocTn (Cm. 4.1).

[noOanbHbIN NOAX0A MOXET paccMaTPUBAaTLCH KakK peanu3aumns KOHUENUUU «4ePHbIN ALLUUK», YTO UIIHO-
CTPUPYET PUCYHOK 1, rAe MAEHTUDPULIMPOBAHbLI OCHOBHbLIE NCTOYHUKWN HEOMPEAENEHHOCTU U3MEPEHUIN B NULLE-
BOW MUKpoOuonornn. Takaa guarpamma MOXKET ObITb MOMe3HOW Npu naeHTuduKkaumm NCTOMHNKOB Heonpeae-
NEHHOCTU NPU PEeLUEeHNn BOMNPOCa, OTHOCATCA OHW UMW HET K AAHHOMY KOHKPETHOMY cny4ato BblIOpaHHOro
NPOTOKOMNAa NpPoBeAEHNA IKCNEPUMEHTA.

YkasaHHaa Ha pucyHke 1 onepauuna «OToop npod» (T. €. u3BneyeHue npod npoaykumn U3 napTumn, npeb-
ABNEHHOWN HA UCMbITAHNSA) BHOCUT CYLLECTBEHHYIO (€CNKN HE OCHOBHYIO) 400 B OOLLYIO NOrPELLUHOCTb U3MeEpe-
HUW, HO 3Ta YacCTb HEONPEAENEHHOCTU U3SMEPEHNIN HE CBA3AaHa C peann3aumMen caMmou npoueaypbl UISMEPEHUN.

2



[OCT P 54502—2011/ I1SO/TS 19036:2006

O6opynoeaHue,
KyrnbTyparbHas OT160p nog-npob/
Ot6op npob cpega [MlepBn4yHOE pasBegeHue

U pEaKTUBDLI

ITabopaTopHas
OcTaTto4HbIe Onepatop/
crnyvyavHble

Bpemsa npoBegeHus
NOrpeLIHOCTU aHanmsa

PucyHok 1 — [narpamMma 0CHOBHbLIX WCTOYHWUKOB HEOMNpeaeneHHOCTU B NULLEBON MUKPOBNONOrnm
N NOAXO[ «HePHbIA ALLMK» MPU OLEHKe HeonpeaeneHHOCTU N3MEpPEHNA

Onepauusa «OTo0p noa-npodLI» 03HAYaAET u3BneyeHue nu3 npoodbl, npeacrTaBneHHoON Ha aHanu3 (MnNu N3 o4HON
U3 eQUHUL NPOAYKLUMK, B3ATLIX U3 MAPTUKN), HEKOTOPOUW NOpUMK, KoTopaa OyaeT NnogBEepPrHytTa UCnbiTaHUAM. 3Ta
nopuna MaeT Ha NPUroToBrneHUE NCXOAHOU CYCMEH3UU, NCNONb3yEMON B METOAUKE KONMNYECTBEHHOW OLIEHKW
MUKpOoOMnanbHon obcemeHeHHOCTU npoaykra, onncaHHon B MCO 6887-1. [maBHbIMW UCTOYHUKAMU HEOTPE-
1eNneHHOCTU, BO3HUKAIOLWEN B NpoLecce aHanuTu4eckom padoTbl, ABMAOTCA UCTOMHUKKM «OnepaTop/BpemMs
nposeaeHna aHanmsa» n «ObopyaoBaHue, KynbtypanbHasa cpeia u peakTuBbly». HakoHel, «OcTaTo4Hble Chy-
YanHble NOrPEeLUHOCTU» — 3TO T€, KOTOPbIE HE MOTYT ObITb OObLACHEHbI AENCTBUEM OFOBOPEHHbIX BbILLE DaK-
TOPOB, N OHWU ODObIYHO OLIEHUBAIOTCH BHYTPU KOHKPETHON nabopartopun B yCroBUAX MOBTOPAEMOCTN.

Cneayet UMETb B BUAY, UTO MPUMEHeHne rnodanbHoOro nogxoaa tpedyet, YToObl MPU UCMONb30BaHUN €r0
pe3ynbTaToB MMENAacb BO3MOXHOCTbL NOATBEPAUTL, YTO Npoueaypa aKkcnepnmMeHTa oObina noj KOHTPOMEM.

3.2 PaccmoTpeHue cmelleHua

OObIYHO NpeanonaraeTcsd, YTo CMELLUEHUE HE NPUHUMAETCA B YYET NMPU OLleHKE HeonpeaeneHHOCTU U3-
MEPEHUN, YTO BbITEKAET N3 IMMUPUYECKON NPUPOAbI MUKPOONONOrMYEeCKUX KONUYECTBEHHbLIX onpeaeneHun.
IOpyrumn cnosammn, aHanuTuyeckasa npoueaypa HenocpeacTBEHHO onpeaender pesynsrar USMepeHus, T. €.
KONMM4eCcTBO KONMOHUeoOpasyowmnx equHiy, B eAMHUYHOM obbeme npodbl. Ha npakTtuke, Takum obpasom, He
npeacTaBnaeTcsa BO3IMOXHbIM YCTAHOBUTb UCTUHHOE 3HAYEeHUE, 3HAHUE KOTOPOro HeEoOXoAMMO AN pacyeTa
BENUYMHbI cMeLleHns. [laxe ecnu npuMeHsTCcAa cTaHaapTHbie 00pasubl UMM NCNOMb3YIOTCH AaHHbIE MEXKNa-
OOpaTOPHbLIX NCMNLITAHUW, OLIEHEHA MOXET ObITb TOMNMbLKO HEKAA YaCTb CMELLEHUS.

TeM He MeHee yKa3blBaeTCH, YTO YaCTb BENMMYUHbI CMELLEHUA MOXET ObITb OLEHEHA MO AAHHbIM MEX-
naboparopHbIX UCMNbLITAHUW, OMUCAHHLIX B HACTOALLEM CTaHAapTe B ABYX Cry4daax B npoueaype OLEHKW
CTaHOapPTHOro OTKNMOHEHUA BOCMPOU3IBOAUMOCTU (CM. pasgenbl 6 U 7). MeTtoa yyeTta TakouM COCTaBNANOLLEN
HeonpeaeneHHOCTU, KaKk CMeLleHne, B HACToALWEM cTaHaapTe He onucaH. OaHako, AaXe ecrnin CUCTeEMAaTK-
yeckKkasa cocraBnawoLlas HeonpeaeneHHOCTNn U3MepPEeHUn popmMmanbHO HE OLIEHMBAETCH, MOXHO cKa3aTb, 4TO
BENUYMHA naboparopHOro CMeLUeHUA HAXoOAUTCA Mo KOHTponem, Oyaydm oTcnexmBaemMou nyTem yy4acTus
natoparopun, HaNpPUMep B MeXnadopaTtopHbIX UCMbITAHUAX N0 OUEHKE TEXHUYECKOW KOMMETEHTHOCTU UNU
nyTem nNpoBeaeHUa UCMbITAHUA C UCNONMb30BAHUEM CTAHAAPTHbLIX 00PAa3LOoB.

4 O0Owume NonoxeHus

4.1 CymMMapHaa ctTaHOapTHaaA HeonpeaeneHHOCTb

Korga rnaBHble COCTaBMNAKOLLUME HeONpeaeneHHOCTU Haxoadarca noa KoHTponem (cMm. 3.1), cymmapHas
cTaHaapTHas HeonpeaeneHHocTb u.(y) (2.3) aBnserca B obuiem cnyyae kombuHauuen crtaHaapTHOW He-
onpeneneHHoOCTNn, COOTHOCUMON C HADMOAEHHOW NPELUN3INOHHOCTBIO U CO CMELLEHNEM, €CINN TAKOBOE UMEET
MECTO.

CornacHo HacTodLleMy CTaHaapTy CyMMapHas ctaHaapTHaa HeonpeaeneHHOCTb OUEHUBAETCA KaK 9KC-
nepuMeHTanbHO HaugeHHOe CTaHAAapPTHOE OTKNOHEHWEe BOCMPOU3BOAUMMOCTU, OTHOCALLEECA K PUHANbHOMY
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pesynsraty namepeHun (4.2), oobegnHeHHoe ¢ COCTaBnsAaloLLeEN, CBA3AHHOU ¢ [TyaCcCOHOBCKUM pacnpeaene-
HUEM.

puMeyaHune — MeToa oObeJUHEHNA CTAHAAPTHOW HeonpeaeneHHOCTN U CMeLLeHNA 34eCb He OMnucaH.

4.2 CTaHOapTHOE OTKSIOHEHUEe BOCNPOU3IBOAUMOCTMH

MoryT ObITb UCNONb30BaHbI TPU Pa3NUYHbIX CIOCO0Aa OLEHKM CTAHAAPTHOIO0 OTKINOHEHWS BOCNPOU3BOAMN-
MOCTU (Sr), NEPEYNCIIEHHbIE HMXKE B NOPSAKE UX NPEeAnOYTUTENTbHOCTH:

- 1-1n cnoco®: onpegeneHne BHyTpnnadopaTtopHOro CTaHA4apTHOrO OTKIMOHEHUA BOCMPOU3BOAUMOCTMH;

- 2-1 cnoco®: onpeaeneHne CTaH4apTHONO OTKIMMOHEHUSA BOCNPOU3BOAMMOCTU METOAA MO AAaHHbIM MEX-
nabopaTtopHbIX NCCNEea0BaHUN;

- 3-1n cnocoO: onpeaeneHne CTaHAAPTHOrO OTKITOHEHUA BOCNPOU3BOAMMOCTU NO AAHHbIM MeXrabopa-
TOPHbIX UCMbITAHUW, NPOBOAUMbIX C LIEMNbIO OLIEHKW TEXHUYECKOU KOMMNETEHTHOCTM.

OuyeBugHa NnpeanoyYTUTENLHOCTL NCNONb30BAHNA 1-ro cnocoda, ecnu nNnaH aKCnepuMeHTarnbHbIX PadoT
neTanbHO onucaH u cobnwaancs.

ObLwue npasuna oUeHKU BENUYUHbI CTAHAAPTHOMO OTKIMOHEHUA BOCNPOU3BOANMOCTU AaHbl B 4.4, a KaX-
b1 N3 cnocoOOB ONUCaH B pasgenax 5—7.

4.3 PacuwupeHHasa HeonpeaeneHHOCTb

PacLumpeHHyo HeonpeaeneHHocTb U (2.4) B COOTBETCTBUM C onpeaeneHnem no [15] Haxoaar ucxoaa m3s
CyMMapHOUW CTaHAapTHON HeonpeaeneHHOCTH U (y) (CM. 4.1) ¢ yyeTom KoappuLmeHTa oxasata K (2.9), 3Ha4e-
HUE KOTOPOro B paMKax HaACTOALLEro craHgapra NpUHATO cUYMTaTh PaBHbIM 2 (TaK KakK 3TO 3HA4YEHNE NPUMEPHO
COOTBETCTBYET YPOBHIO A0BEPUSA 95 %):

U =2u(y).

4.4 OOwWme npaBuna OLUEeHKU BeNIMYUHbI CTAHOAPTHOro OTKNOHEHUA BOCNPOU3BOAUMOCTH

KOHLUEeNUUAa «4epHbIN ALLKK», ONMUCbIBAEMAA B JAHHOM CTaHAapTe, npeanonaraet, YTo B yY4eT OyaeT npu-
HATO KaK MOXHO OOnbLLUEE YNCIIO NCTOYHUKOB HEOMNPEAENeHHOCTH, NpUuBeaEeHHbIX HA pucyHke 1. B yacTtHocTy,
naboparopusa omkKHa UMETb NpeacTaBneHne o pacnpegeneHnun MMKPoopraHM3MoB B NPOAYKTax, NoaBeprae-
MbIX aHanuay, 4YTooObl NPUHATL 3TY UHOPMALMUIO B pacyeT NPu OUEHKe COCTaBnAloLWeEN HeonpeaeneHHoCTH,
CBA3aHHOM C TAKMM 3TArnoM aHanuTuyeckon padoTbl, Kak NpurotoBneHmne nog-npod (cm. 3.1).

CtaHaapTHOE OTKITOHEHME BOCMPOU3BOAMMOCTU AOIMKHO ObITb OUEHEHO AN KaXaoro Buaga UErneBoro
MUKpoopraHnama (Mnum ogHoOpPOAHOU rpynnbl LENEBLIX MUKPOOPraHM3MOB) U ANA KaXXaou Mmatpuubl (M1 OQHO-
POAHON rPynnbl MaTpul), ANg KaXxaoro Metoga UCnbiTaHUKU, KOTOPLIN nadopaTtopus UCNOSb3yET B CBOEN MO-
BCEAHEBHOWN paborTe.

[TpuymMmedvyaHune 1 — TepMUH «OQHOPOAHBLIN» O3HAYaET, YTO ANA JaHHOWU rpynnbl « MUKPOOPraHuU3ambl / METOA LI,
UMK rpynnel MaTpuy HaONK4akTCA 3KBUBANEHTHLIE 3HAaYEeHUA BENUYNH HeoNpeaeNeHHOCTU Pe3ynbTaTtoB U3MEPEHUN.

puMeyaHune 2 — OueHKa HeonpeeneHHOCTU acCoOLUNMPYETCA C UCMbITaTeNbHON NTabopaTtopmuei n CBA3LIBAET
NaHHOEe 3Ha4YeHne HeonpeaeneHHOCTU UBMEPEHNIA C COOTBETCTBYIOLUUM Pe3ynsraTtoM N3MepeHus, NonyvYeHHbIM B Onpe-
N eneHHbIX YCINOoBUSAX, TaKMX Kak onepaTop, npoueaypa nabopatopHbiX padoT, obopygoBaHue, peareHtsl U T. 4. OueHKa
HeonpeaeneHHOCTN He XapaKTepU3yeT aHannTUYeCcKuiA MeTo/ camM no cede, BHE 3aBMCMMOCTH OT NabopaTopuun, B KOTOPOW
OHa Oblna ocyllecTBMNeHa.

B cooTtBetrcTBMM C npuHuunamu craHaapta MCO/MOIK 17025 kputnyeckmne BHELLUHUE DAKTOPbI, CB4A-
3blBaeMble C METOAUKOW aHanus3a unu ¢ naboparopmen, KOTopbl€ MOryT, KaKk NpeACTaBnAeTcs, NOBAUATL Ha
pes3ynbrar USMepPEHns, AOIMKHbI ObITb UAEHTUMPULMPOBAHLI, U A0IMKHA ObITb 00ecneyeHa BO3MOXKHOCTbL MpPO-
IEMOHCTPUPOBATL, B KAKOW CTEMNEHU 3TN PAKTOPbLI ObINU NOAKOHTPONbHbLIMU MPU MPOBEAEHUN IKCNEPUMEHTA.
[TpUMeEpPbI TAKUX KPUTUYECKNX PAKTOPOB: UCTOUYHUK NONYYEHUSA U TUN KYNbTYPanbHOWU CPeabl U/UNn JPpYyrux pe-
areHToB (Takux, KOTOPbl€ UCMONb3YKTCA, HANPUMeEP, NPU BbINONMHEHUX onepaunn KOHUpMaLnn), UCNorb3ye-
Mad TEXHUKA noacyeTa yncna KOnoHUM (BPYYHYO UM C NOMOLLIBIO aBTOMATU3UPOBAHHbLIX YCTPOWUCTB), onepa-
TOP UnNu rpynna onepartopoB U T. . B npouecce npoBeaeHnsa OUeHKU HeonpeaeneHHOCTU HEODX0ANMO UMETL
JoKasaTternbHyto 0a3y Toro, YTo ara OUEeHKa ABNAETCHA PENEBAHTHOW U UTO YCNOBUSA NPOBEAEHUA UCTIbITAHUN
HaxXoAuUNUCb NoA KOHTponem. Ecnn nmenn mecto 3MEHEHUA KPUTUYECKNX DaKTOPOB, TO HEOOXoAMMa HOBAA

OLIEHKA BENWYUHbI HEOMPEAENEHHOCTU U3MEPEHUN.
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5 BHyTpunaboparopHoe cTaHAApPTHOE OTKIIOHEeHUe BOCNPOU3BOAUMOCTI

5.1 Odbwme NnonoxeHus

cnonb3oBaHne BHYTpUnabopaTtopHOro CTaHAapTHOrO0 OTKITOHEHWA BOCMPOU3BOAMMOCTU B Ka4e€CTBE
MepPbl HEONPeaeNeHHOCTU ABNAETCA NPeaAnoYTUTENbHbIM BbIOOPOM, TaK Kak gaet naboparopnn OCHOBaHUSA
CBA3aTb HAWOEHHYIO BENMUYNHY HEONPEAENEHHOCTU C pe3dynbrataMu, nony4yaembiMn camon nadoparopmen wu
coo0LaeMbIiM/ B OTYETAX MO UCMbITAHUAM, N 0DecneunTb TakKuM 00pa3omM BbIMONHEHWE TPeObOBaAHUIN 00 yKa-
3aHUKN HeonpeaeneHHOCTN Pe3ynbTaToB aHanM3oB. 3TO aHANOMMYHO YaCTHOMY Cny4ato — MOHATUIO O NMPOMeE-
XXYTOYHOM NPEeUU3NOHHOCTH, BBeaAeHHOMY cTaHgapToMm NCO 5725-3. TeopeTnyecknm n3bsaHOM Takoro Bbibopa
ABNAETCA HEBO3MOXXHOCTb MPUHATL B PACYET CMELLEHUE.

5.2 MNMpoueaypa npoBeaAeHUA IKCNepUMEeHTA

5.2.1 OOwme nonoxeHun

B nuweBon MUKPOOMONOrMn Henb3s n3dexartb BNUAHUA MaTPULbl HA BENUYUHY HEONPEAENEeHHOCTHN pe-
3ynsrara u3aMepeHuns; B CBA3U C 3TUM NPOTOKOS IKCNepPUMEHTAarnbHbIX Pab0T AOIMKEH YYNTbLIBATb (PAKT BIIUS-
HMUA Ha pe3ynbrar U3MepeHua arana popmmnpoBaHnda noa-npod, ortobunpaembix N3 naboparopHomn npod.l (T. €.
N3 Maccbl BbIOOPKK NNn npodbI NpoayKTa, B3ATON ANS aHanu3a).

[1na KaXxgoro ueneBoro MUkpoopraHmama (Mnu oagHoOpPOAHOU rpynnbl OpraHM3MoB — CM. NpuMeyaHune 1
B 4.4) n ANa KaXgoro tuna marpuubl NPOTOKON NPOBEAEHUA 3KCNEPUMEHTA AOIMKEH nNpeaycMaTtpuBaTtb UC-
cnegosaHue no KpamHen mepe 10 obpasuoB 04HOM U TOW Xe maTpuubl. [poBeaeHne nccneqoBaHUn 4OIMKHO
OCYLLECTBNATLCA B pas3nnyHble AHWU, C TEM YTODbI 00ecneynTb BapbupoBaHne ycrnoBuin padoTbl BO BPEMEHMN.
[1pn aTOM AOIMKHO ObITb TaKXKe obecreyeHo npoBeaeHne coopa JaHHbIX B TEYEHUE 3aJaHHOro NMPoOMeXXyTKa
BPEMEHM.

Yncno TnnoB MaTpul, nogBepraemMmbix aHanuay, 3aBUCUT OT pasHoo0pasnsa maTpul, 00ObIMHO UCTbITbIBAE-
MbIX B J@QHHOW rnabopartopuun. BoliOpaHHble MaTpuubl A0MKHbI ObITb NPeACTaBUTENbHBIMU — C TOYKWU 3PEHUSA
BENWYNHbI HEOMNMPEAENEHHOCTN U3MEPEHUN, TUMNA MaTPUL, 0ObIMHO UCMbITbIBAEMbIX Naboparopuen, a TakkKe
YMECTHbIMW ANA TOro BMaa MUKPOOPraHM3mMoB, ANA KOTOPbIX MPOBOAUTCA 3KCNEPUMEHT. [1punoXXeHne A 4B-
NAETCA PyKOBOACTBOM MO OpraHu3auumn 3Toro Bbidbopa, obecneymnBatomm 10, YTO pe3ynbraTbl UCCNea0BaHUN
No oLEeHKe HeonpeaeneHHOCTU U3MEPEHUN, BbIMOMHEHHbIE HA MEXAYHAPOAHOM YPOBHE, OblNK COrnacoBaH-
HbIMU C BENMMYUHOW OLUEHKKU HEoNpeaeneHHOCTU, CBA3AaHHOW C aTanamun npoBeaeHna otoopa noa-npod u npum-
rOTOBNEHUA UCXOAHOWN cycneH3uun. ononHuTenbHbIE YKa3aHUA MMEIOTCA Talkoke B NpunoXxeHun B ctaHpapTa
NCO 16140:2003.

BbluncneHmne ctaHaAapTHOIO OTKNOHEHUA ANdA AaHHbIX, NepPeBOAUMBIX B NOrapudMmnYeckyto Lwkany (5.3),
CTabUNU3npyeT 3Ha4YeHNa Aucnepcmm BOCNpPon3BogMMOCTU OTHOCUTENBLHO YPOBHEN KOHTAMUHALUMW NPU YCIO-
BUW, YTO B pacyeTax He UCMOMNb3YITCA AAHHbIE TEX UCMbITAHUW, NPU KOTOPbLIX ObINK NONy4YeHbl HU3KNE 3Ha-
YyeHUa 4ymcna KonoHmeobpasywLwmnx eguHuu (cm. 5.3). Noatomy HET HEOOXOAMMOCTUN OLIEHMBATL CTaHOapPT-
HO€ OTKINMOHEHUE BOCNPOU3BOAUMOCTU HA pasHbIX YPOBHAX KOHTaMUHaAUMKU. OOHAKO, N0 MEPE BO3MOXKXHOCTMU,
o0bemMbl NPod n/munu pasdaBneHna AOMKHbI NOADUPATLCA TaK, YTODblI «MOKPbLITbL» 00MNAacTb KOHUEHTPauun,
BCTPEYatoLLUUXCA NPU PYTUHHBLIX UCMbITAHUAX.

Bo Bcex cny4yaax, Korga 910 BO3MOXXHO, AOIMKHbI MCNOMNMb30BaATLCA €CTECTBEHHO KOHTAMUHUPOBAHHbLIE
NpoObl NPOAYKTA, TaK KaK OHU CNocoOHbLI obecneunTb Hanbonee peanuCTUYHYIO OLLEHKY HeEONpeaeneHHOCTH
N3MEPEHUN, NPUCYLLYIO €CTECTBEHHO KOHTAMUHUPOBAHHbLIM nNpobam. bonee Toro, GuU3nNonorMyecknin CrTaTyc
MUKpOOpraHnama (MMeeTca B BUAy, Haxoautca N MUKPOOpPraHM3m B COCTOAHUM CTPECCA) MOXKET TOXKE OKa3aThb
BITMAHWE HA CTENEHb BaApbUPYyEMOCTU pe3ynbraTtoB, U, crieaoBaTenbHO, OH AOMKEH ObITb NOA00EH TOMY, YTO
BCTPEYaeTcqa Npu PYTUHHbIX UCMbITAHUAX.

Ecnn Tpebyerca ucnonb3oBatb METOA A00ABOK, TO 3TOT CNOCOO AOIMKEH ObITb NOA >KECTKUM KOHTPO-
nem — TakK, YTtoObl HE BHECTU AONONMHUTENbLHLIN ANEMEHT B BapuabenbHOCTb pe3ynbratoB aHanus3a. [lobas-
KW OOIMKHbI ObITb NOA00pPAaHbI TaK, YTODOLI Nony4yanacb KaptuHa obceMeHEeHHOCTU, MakCuMarbHO Onu3kasa K
peanbHOn (T. €. UCNONb30BaNNCb MUKPOOPraHn3mbl B CTPECCOBOM COCTOAHUM U BKMNoManacb noaxoasLlas
conyTcTByloLLaa MUKpodoropa).

5.2.2 OnucaHue

[1poueaypa npoBegeHNa UCMbITAHUU NPUBEAEHA HA PUCYHKE 2.
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[Tpoba npoayKTa

1- onepatop (Ycnosus A) 2-n oneparop (Ycnosusa B)

NcxoaHasn AckyccTBEeHHaA KOHTaMUHaUUA NcxoaHas
CYCMNeH3unA (Nnpn HeobxoanMoCTK) CyCMNeH3un

AHanus AHanu3

PasnunyHbie ycrnoBus

PUcyHoK 2 — MNpoueaypa NpoBeAeHns 3KkcnepuMeHTa nNpu onpeaeneHm BHyTpunabopaTtopHOro ctaHaapTHOrO OTKITOHe-
HUA BOCMPOU3BOAMMOCTM

[na kaxgown npoObl NpoaykTa Ka)Xablu U3 oneparopoB 0epeT OAHY aHaNUTUYECKYIO Npoldy U U3 Hee
NnPpUroTaBnMBaeT OAHY UCXOAHYIO CYCMEH3UIO, KOTOPYIO NnoagBepraeTr ogHOMY aHanuay. AHanu3 BbIMOMHAET-
CA NO PYTUHHOW nporpamMmme (T. €. NOAroTaBMBAETCH CEePUA AECATUKPATHbIX pasBeaeHUN, OCYLLECTBIAETCSH
MHOKYNALUMA OAHOW UNWN ABYX NNaT ANa KaXgoro U3 passeaeHun).

[TpumMmevyaHne 1 — Ha npakTuke «onepaTtopom» MOXET OblTb Opuraga UCNONMHUTENEN (TEXHUKOB), KaXKablA N3
KOTOPbIX BbIMOMHAET CBOK YacTb padboThl. B TakoM cnydae Opuraga paccmatpuBaeTca Kak oguH oneparop, a nboe 1s-
MEeHeHWe ee cocTaBa paccMaTpuBaeTCca Kak MHOW onepaTop.

[TpuyMmedyaHne 2 — HacToALWMN NPOTOKON NPOUCTEKAET U3 OCHOBONoOMararowen KOHUENUUN «YePHbIN ALK,
onucaHHoW B 3.1. PasnnyHble UCTOYHUKN HeonpeaeneHHOCTHN, Takue Kak NpUrotoBneHmne noa-npod, npupoaa mMartpuubl,
OCTaTOYHbIE NOrPELLUHOCTU, onepaTop/BpeMa U T. M. paccMaTpUBarOTCA COBMECTHO U He OLleHUBAOTCA N0 OTAENBHOCTMH.

Ycnosua A u B A0mMKHbI oTnKMYaTbCca Apyr OT Apyra HACTONMbKO, HACKOMNMbKO 3TO BO3MOXHO, U B uaeane
OOIMKHbI BKMOYaTbh B ceba Kak MOXXHO OonbLue Bapuauuun, Kakne TONMbKO MOTyT BO3HUKHYTbL B naboparopuu
B pa3fnyHble pabo4yne AHN, — pasHble UCMONHUTENN, Pa3Hble NAapPTUN KyNbTypanbHOW Cpedbl U peareHToB,
pa3Hble MUKCEPLI, PH-MEeTpLI, TEPMOCTAaThI, pa3HOE BPEMA NPOBEAEHNA aHanu3a U T. n. Ecnn gokasyemo,
YTO CTENEHb MUKPOOMAaANbLHOW KOHTaMUHAUUKU aHanu3npyemou npodbl npoagykTta AOCTAaTOMHO MOCTOAHHA BO
BPEMEHU (4YTO ABNAETCH PeaKuM Cryyaem B NMULLEBON MUKPOOMoNnornum), To ycnosmsa A n B Takke MoryT ObiTb
OTHECEHbI K pasnn4yHbIM AHAM NPOBEAEHNA aHanusa.

5.2.3 [lpumeHeHuUue

Ha pucyHke 3 nokasaHbl OCHOBHbIE UCTOYHUKM HEoNpeaeneHHOCTU, OXBA4YE€HHbIE JaHHOW NMpoLeaypoun
UCMbITAHUW; MOKA3aHO, KAKWE UCTOYHUKU BAPbUPOBAHUA UCKNIOYEHbI U3 paccMOoTpeHunsa (oToop nNpod NpoayK-
UM U CMELLIEHNE).

Kak Oblno pasbsaAcHeHO B 4.2.1, HACTOALLAA npoueaypa nNpoBeAEHUS 3KCNepuMeHTa obecrnevymBaeTr
BKIOYEeHUE B cedsa adpdpekTa onepaumnm otoopa UCNbITyeMOU NMOpUMKU B OLUEHKE 0o0LLEen HeonpeaeneHHOCTHU.
bonee Toro, B NULLEBON MUKPOOMONOIrNMU XOPOLLO U3BECTHO, YTO B Criydyae HaTtyparnbHOM KOHTAMUHALWUKU MK-
LLEBbLIX NPOAYKTOB (0OCODEHHO TBEPAbLIX NPOAYKTOB MNOCIe UX NMPOU3BOACTBEHHOM 00pPabOTKN, BbI3PEBAHUA U
np.) pacnpeageneHne MMKPodropbl N0 MaCcCUBY NPOAYKTa ABNAETCA CYLLECTBEHHO HEPABHOMEPHbLIM. [1pOTOKON
NpoBEeAEHNA IKCNEPUMEHTA NPUHUMAET B YYET BapnabenbHOCTb Pe3ynbTatoB U3MEPEHUN, CBA3AHHYIO C 3TOU re-
TE€POreHHOCTbLIO, YTO MOXKET 0Ka3aTbCs BaXXHbIM B HEKOTOPbLIX CUTYaLIMAX, KOrAa BbICKa3bIBAETCHA CYy>XOEHUE O CO-
OTBETCTBUM aHaNU3npyemMon nNpodbl yCTAHOBMEHHbIM NpeaenamM (Takum Kak MMKPOOMOIOrnyeckmue Kputepun).

[ pPUMEHaAHNE — =il OCYLUEeCTBIIAETCA UCKYCCTBEHHAA KOHTaMWHaLUWNA MCXOOQHOW CyCNneH3unun (‘-lTO BO3MOXHO
COMMacCHO MNMPOTOKOJ1Y IKCNepuMeHTa, WIJTHCTPUPOBaHHOMY PUCYHKOM 2), TO OKa3blBa€TCAH, HTO COCTaBIIALWaA HeolNpeae-
JNNEHHOCTH, ABJTAKOLWaACA Clie CTBUEM I{OHTaMMHaLI,VIOHHOI?I reTeporeHHoOCTn Marpuubl, He NMPUHUMaEeTCA B YHET.
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ObopynoBaHue,
\ / KynbTypanbHas OT160p nog-npoG/ \ /
A@ cpega MepeuyHoe passeaeHue Cmen

U peaKkTuBhI

IlabopaTopHas
OcTaTouHble OnepaTtop/
cnydavHble

Bpems npoBeaeHus
NOrpeLlHOCTH aHanuaa

[MpuMmedyaHune — MCKITOYEHHBIE NCTOMHUKM BapbUPOBaHUA PE3YNbTaToB Ha PUCYHKE 3 3a4YepPKHYTHI.

PucyHok 3 — OCHOBHbIE UCTOMHUKN HEOMNPEAENEeHHOCTH, OXBaYeHHbIE UM UCKIIOYEHHbIE B SKCMEPUMEHTE
No oLeHKe BHyTpunadopaTtopHoi BOCNPON3BOAUMOCTH

OaHaKo B onpeaerneHHbIX cnyyasax AaHHasa npoueaypa npoBeaeHns aKkcnepumMeHTarnbHbiX padoT MOXKET
UMETb Manyr MpakTU4ecKkyr LIEHHOCTb. HaTypanbHO co3aaBLUeecd pacnpeaeneHne MUKpoopraHM3mMoB MO
MaCCUBY MPOAYyKTa TECHO CBA3AaHO C TUMOM MaTpuubl (MM OAQHOPOAHOW rpyrnnbl MaTpul), 0ObIMHO UCMbITbI-
BaeMbIxX naboparopuen. CneacrememM 3TOro MOXET oKa3aTbCH, YTO TpedyeTca ype3amepHOo OOonbLUIOEe YUCNO
nccnengoBaHun, ecnu nadboparopua NPoBOAUT aHanu3bl 0OMbLLIONO Yncrna BUA0B MaTPULL.

HakoHel, KaK yka3aHo B 3.2, AaHHbIXU NMPOTOKON 3KCNEPUMEHTA HE OXBAaTbIBAET Cryyasd, Korga BO3MOXEH
CyLLIECTBEHHbLIN B3HOC B HEOMNPEAENEHHOCTb U3MEPEHUI Dnarogapsa HaNUYNKD CMELLIEHUA.

5.3 BbluucneHus

IKCMNEPUMEHTLI AOMKHbI BbINOMHATLCA TaK, YTOObI MOXXHO ObINO rapaHTUPOBAaTbL, YTO A4OCTATOYHO DOrnb-
LLIO€ YUCIO Pe3ynbraTtoB nogcyera KOnoHUU MOrnun ObiTb NpUrogHbl 4Ns NpoBeAeHUA AanbHEULLNX BblYUCHIE-
HUU. ICKntoYaeTcsa ncnonb3oBaHUe pe3ynbTaTtoB, MPU KOTOPbIX ODHAPYXEeHHOEe YUCNOo KONMOHUN MeHbLue 10.
PesynbraThl, B KOTOPbIX OOHApY>XeHHOoe 4nucno KonoHun cocrtaBndaeTr ot 10 go 30, MoryT ObiTb BKIIOYEHbI B
BbIYNCIEHUA TONbKO B TOM Cny4yae, eCnnM MOXXHO HaaedATbCs, YTO HangeHHOE CTaHAapTHOE OTKITOHEHUE BOC-
Npon3BOAMMOCTU, Sk, OyaeT donbLue, Yyem 0,2 log, 4 (KOE/T) unu 0,2 log, 4 (KOE/cmd).

[TpumevaHnune 1 — 3101 npepen 10 (nnu 30) KONOHUA OTHOCUTCA K CyMMe — oDLEeMY YUCny NoACcuYnUTaHHbIX
KONOHWI Ha Bcex nnatax xXC.

puMeyaHune 2 — OTOT Npefen OTHOCUTCS TOMNBbKO K cneuduyeckomy cryyato — NpoTOKONy SKCNepuMeHTa Mo
onpeaeneHunto BHyTprunabopaTopHOro cTaHA4apTHOro OTKIOHEHUS BOCMPON3BOAMMOCTHU (T. €. K SKCNepuMeHTaMm, MMEOLLNM
ocodyto Lenb — OLUEeHUTb BEMUYUHY HEONpPEAENEHHOCTH), a He AN UCMONb30BaHUS 3TOM0 CTaHAapPTHOIO OTKIIOHEHUS ANS
OLEHKN HeonpeaeneHHoCTU n3MepeHnin Anst HoBbIX 06pas3LoB NPoAyKToB (CM. pasgen 8).

B cOOTBETCTBUN C OOLLENPUHATON NPAKTUKOWN NEPBbLIM LLArOM, rNpeaBapAloLWmMM BbIMUCNEHNSA KOHEYHOTO
pesynbrata, ABNAETCA NepecyeT NoNy4vYeHHbIX Ppe3ynbtatoB aHanusa (T. €. pe3ynbsratoB NogcyeTa Ynucna Kono-
HUIA, BbIpaXeHHbIX kak KOE/r unu KOE/cm3) B BENUUMHDI log, o (KOE/T) unn log, 4 (KOE/cmd).

[TpumevyaHune — B coorBeTcTBUM co cTaHaaptom NCO 31-11 cuMBONOM AECATUYHOrO riorapugpma ABnaeTcs
«lg». OfHaKo B paMKax HacTosLLero ctaHgapTa npeanodtuteneHd cumeon «log,o», LUMPOKO Ucnonb3yemblid B coobLLiecTBe
nuLLEeBLIX NabopaTopun.

BbluncneHns craHOapTHOro OTKMOHEHUs BOCMPOU3BOAUMOCTU S ANs N 00pasLoB AaHHOW MaTpuLibl
NPOBOAATCA NO YPABHEHUIO

1 (yia ~Vig )\
Sp = | |— :
\né 2

rae y; — norapudmMmyeckn TpaHCOPMNPOBAHHBIE AaHHbIE UCMbITAHUW, BblipaXXEHHbIE Kak 109, 4 (KOE/T) nnn
09, (KOE/cM?);
| — nHAaekc BbIdbopkn i =1 gon (n = 10);
| — WHAEKC yCNnoBUU BOCNPOU3BOAUMOCTU j = A nnu B.
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[Mpumep pacyera gnga cnydas nogcyera aspodHoOUM Me30UnbHON Pnopbl B MONMOTOM KYPUHOM MSACE
npuBeneH B Tabnuue 1.

Tabnunua 1 — PacyeT cTaHAaAPTHBIX OTKIIOHEHWA BOCMPOU3BOANUMOCTU — MPUMEP ANA cnydaa nogcyerta aspoOHON
Me30PUNBLHOU PNopbl B MOJTIOTOM KYPUHOM MSACE

2
/ Xia Xig Yip = 10940 (X;a) Yig = 10940 (X;p) Via —2le )
1 6,7 x 104 87 x 104 4 83 4 94 0,0064
g, 71 %105 6.2 x 105 6,85 6,79 00017
3 35 x10° 44 x10° 5 54 5 64 0.0049
4 1.0 x 107 43 x 10° 7 00 6,63 0.0672
5 1.9 x 10/ 1.7 x 107 7 28 723 0,0012
6 23 x10° 15 % 10° 5 36 518 0.0172
7 53 x 108 41 %108 8 72 8 61 00062
8 1.0 x 104 1.2 x 104 400 408 0.0031
9 3.0 x 104 1.3 x 104 4 48 4 11 0,0659
10 1.1 x 108 22 x 108 8 04 8 34 0,0453

icnonb3ys norapucMu4ecku TpaHchOpMUPOBaHHbIE AaHHbIE yj;, MONyyaeM 3Ha4YeHWe CTaHAapTHOrO
OTKINOHEHUS BOCNPOU3BOANMOCTH

- ,/0,0234 = 0,15(logo) KOE/r

i (Yia-¥s)* 12 _ [0,0064+0,0017 + ... + 0,0453

°R :\H n \ 10

6 CtaHpapTHOE OTKNOHEeHUe BOCNpoOn3BOAMMOCTM MeToaa, onpeaenseMmoe
MO AaHHbIM MeXnabopaToOpPHbIX UCMbITAHUN

6.1 OOwWKne NnonoXxeHus

Ecnn metoa, oObIMHO NpUMeHAaeMbin nadopartopuen, Obin NOABEPrHYT MEXNAbOPATOPHOMY U3YYEHULO
C Uenblo ero Banugaunn, To naboparopmsa MOXXET UCMONb3oBaTb 3HAYEHUE CTaHAAPTHOINO OTKINMOHEHUSA BOC-
NnPpon3BOAMMOCTU METOoAA ANA NornyvyeHusa oueHKU CBOEW COOCTBEHHOW HeonpeaeneHHOCTU U3MEPEHWUN Mpu
orpedeneHHbIX ycrnosusax (CM. HUXe). Hanuuue 3aTux npeaBapuTernbHbIX YCINOBUW O0BbACHAETCH TEM (PAKTOM,
YTO CTAHAAPTHOE OTKIOHEHUE, HAnAEHHOEe NO AAaHHbIM MEXXNabopaToOPHbIX NCMbITAHUN, YBA3AHO C METOA0M,
HO HE C KOHKpPETHON naboparopuen, KoTopas oTYMTbIBAETCH 3HAYEHUEM HeoNpeaAeNeEHHOCTU U3MEPEHUN, NUME-
IOLLINM OTHOLLEHUE K €€ COOCTBEHHbLIM pe3ynbraTamm.

STU yCNoBUA cneaytowme:

- 3Ha4YeHue nabopaTtopHOro CMeLeHNna COBMECTUMO C TEM, HA KAKOE MOXKHO HaZEeATbLCA, UCX0AA U3 oLe-
HOK NOBTOPAEMOCTU U BOCMPOU3BOAUMOCTHU, BbiIBEAEHHbIX HA Da3e AaHHbIX MeXIIabopPaToOPHbIX UCMbITAHUN;

- NPEeUn3noOHHOCTb, AOoCTUraemas npu u3mMepeHuax B npeaenax nadoparopum, conocrtaBuma ¢ TEMM
OUEeHKaMn NOBTOPAEMOCTU U BOCMPOU3BOAUMOCTU, Kakne ObifM nony4eHbl No AaHHbIM MeXxXnadopaTopHbIX
NCNbITAHUWN;

- MexnaboparopHble NccneaoBaHNSa KOPPEKTHO OXBaTbIBAOT BCE MCTOYHUKKU HEOMNMPEeaEeNeHHOCTU (0CO-
OEeHHO onepaunn NoAroToBKM NPoObl U rOMOreHn3aumnmn).

OnucaHusa npoueaypbl KOHTPONA codbntoaeHnsa 3aTUX yCNoBUU UMEKOTCSA, a TO, KaKk CpOpMUPOBaTb OLIEHKY
CYMMapHOM HeonpeaeneHHOCTU U3MEPEHUN C YYETOM BO3MOXKHOCTU HaNMM4Yna AOMNONMHUTENbHbLIX BIUAIOLLINX

haKkTopOB, HE OXBAYEHHbIX NPU MNINAHNPOBAHUN MEXNAbopPaTOPHbLIX UCTbITAHUW, AETarlbHO Pa3bACHEHO B A0-
kymeHTe NCO/TY 21748.

8



[OCT P 54502—2011/ I1SO/TS 19036:2006

6.2 cnonb3oBaHue B NULLEBOU MUKPOOUONOruu

Ha pucyHke 4 nokasaHbl OCHOBHbIE UCTOYHUKU HEOMPEAENEHHOCTU, OXBAYEHHbIE HACTOALLMM NPOTOKO-
NIOM, a TaKXe NMoKasaHo, YTo OAMH U3 UCTOYHUKOB (OTOOP NMpPoBb) NCKMIOYEH.

ObopynoBaHue,

\ /
\ / KynbTypanbHas OT60p Wof1-npo6/
Aﬂ cpega MepeuuHog’hasseaerme CmeLuehme
/A

U peakTuBhI

Pe3ynbTtar

e -
npoba
N\ V 4
N\ /7
V4 N\

Bpemsi npoBeaeHns
aHanuaa

[] pMMeYaHWNE — McKnroYeHHbIE NCTOYHUKIA BaPbUPOBaHNA pe3yJiblraT10B I/13Mep6HI/II7I OTMEeHEHbl KpeCTaMMW.

PucyHok 4 — OCHOBHbIE NCTOMHUKN HEONPEeAeNeHHOCTHN, OXBaYeHHble UITN UCKITHOHEHHBIE MPU onpeaeneHnm
MexnabopaTopHOIA BOCMPOU3BOANMOCTH

TO, B KaKOW Mepe yuyuTbiBalOTCa Takme daktopbl, Kak «OToop noa-npob/IepBuyHoe pas3BeaeHue», a
Takke «MaTtpuua», 3aBUCUT OT KOHKPETHOW NporpamMmmbl NPOBEAEHNA IKCNEPUMEHTANbHbIX NCCNEAOBAHUN.

ISTOT NOAxX04 AaeT BO3IMOXHOCTL rnabopartopun, KoTopasa npuHuMana ydyactme B MexxnaboparopHbIX UC-
NbITAHUAX, OLLEHUTb TY AONI0, KOTOPYIO nNpeacraBnsaeTr cobon cobctBeHHOE nabopartopHOEe CMELLIEHUE KaK KOM-
MOHEHTA HEONPEAENEHHOCTU USMEPEHUN. ITOT aCNeKT B HACTOALLEM CTaHAapTE HE 00CyOaeTcs.

OAHaKo B NULLEBON MUKPOOWONOrMU MMEKTCHA CEPbE3HbIE OrpaHNYEeHNa AN NPUMEHEHNA HACTOALLETO
noaxona, n 0 HAX pedvb NONAET HUXKE. ITO 00yCcnaBnMUMBAET NX PACCMOTPEHUE TOMbKO B pamMKax 2-ro crnocoba.

[ToMMUMO HEODXOAMMOCTN YOOCTOBEPUTBLCH, YTO NPELUU3INOHHOCTbL U CMELLEHUE, NpUcCyLLUue nadoparo-
PUK, cOODOPAa3yOTCA C COOTBETCTBYIOLLIMMWU 3HAYEHUAMMN ITUX XapaKTEPUCTUK, NOSTYYEHHBLIMU NPU Mexnabopa-
TOPHbIX UCNbITAHUAX MO U3YYEHNIO METOAA, BAXXHO TAKXE UMETb B BUAY, YTO U3 JAHHbIX MEXNabopaTopHbIX
9KCNnepuUMEHTarnbHbIX UCCNeaoBaHUN, NPOBEAEHHbLIX ANA CTAHAAPTU30BaAHHbLIX PePEPEHTHLIX METOA 0B, MOXET
ObITb NULLb MOMTYYEHO OrpaHUYEHHOE YUCIIO NapameTpPoB BOCMPOUIBOANUMOCTU (K 3TUM pedPEPEHTHLIM Me-
TOAAaM OTHOCATCA KOnn4ecTtBeHHOE onpeaeneHune B. cereus — no craHaapty NCO 7932, C. perfringens —
no cravgapty NCO 7937, koarynaso-nonoXuTernbHbIX CTaPUNOKOKKOB — no ctaHaaptam NCO 6888-1 n
NCO 6888-2 u L. monocytogenes — no craHagapty NACO 11292-2).

bonee Toro, TpyaAHO AenaTtb Kakne-nndo oo600LweHna n ns-3a cneunPUYHOCTU PYTUHHbBIX aHaAn1M3oB npoo,
BbINONHAEMbIX naboparopuen. OUeHKU NPeUn3nOHHOCTU, BbIMUCIEHHbIE MO AAHHbLIM BHYTPUNA0OPAaTOPHbLIX
nccnenoBaHun, OyayT NonyvYeHbl HA OCHOBE OrpPaHUYEeHHOro Ynucna TOYHO onpeaeneHHbIX KOMOnHaUnn ma-
Tpuul, LWUTaMMa MUKpoopraHMama, yYPOBHEN KOHTAMUHALUMUKU U T. N. U ANA KOHKPETHOW CONYTCTBYOLLEN MUKPO-
donopsl (eCnNu TakoBasd NPUCYTCTBYET).

HakoHeLl, 3agaHHble TpeboBaHNA K rOMOreHHOCTU NMPoO, UCNONb3yEMbIX MPU COBMECTHbIX NCCNE0BaHU-
AX, U HEODXOAMMOCTb HanpaBnATb nadboparopmsamMm roMoreHUM3NPOBaHHbIE U CTAODUNN3NPOBAHHbLIE NPOOLI Bbl-
3bIBAOT CHWXKEHNE KONMUYECTBA BAPUAHTOB «HaTypanbHOW» KOHTaMUHaUUK NPoObLI N0 CPAaBHEHUIO C TEM, UTO
MOXXHO ObIN0 Obl OOHAPYXUTb HA NPAaKTUKE, N 3TO NMPUBOAUT K HEAOOLEHKE BENMUYNHBLI HEONPEAENEHHOCTH.

7 CtaHpapTHOE OTKIIOHEHUEe BOCNPOU3BOAMMOCTH, onpeaensaemMmoe

No AaHHbIM MeEXnadbopaTopHbIX UCNbITAHUM MO NOATBEPXKAEHUIO TEXHNYECKON
KOMMETEHTHOCTMU

Ecnn nabopatopusa npuHMMAET ydacTne B MexxnabopaTtopHbIX UCMbITAHUAX, CBA3AHHbIX C OLIEHKOWN TEX-
HNYECKON KOMMNETEHTHOCTU, TO MOXXHO MCMONb30BaTbh CTAHAAPTHOE OTKNOHEHWE BOCMPOU3BOAUMOCTU, HaM-

[IEHHOE MO AaHHbIM 3TUX UCCreaoBaHun, Anga Toro, Yytodbl caenatb 3akno4yeHne o coOCTBEHHON Heonpeae-
NTEHHOCTU U3MEPEHUN NPU YCNOBUU, YTO:
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- BO BpPeMS UCNbITaHU nabopaTtopusa ncnonb3oBana ToT Xe MET0o/ aHanun3a, Kakon oHa NPUMEHSAET Npu
PDYTUHHOW paboTe;

- 00pasubl, KOTOPbIE UCNOSNB30OBANUCL B UCCNEeA0BaTENbCKOM paboTe, conocTtaBuMbl (B NnraHe MaTpuLbl
U YPOBHS KOHTaMUHAUNUN) C TEMU, KAKUE UCTIbITbIBAIOTCA B TabopaTtopuun npu pyTMHHOM padoTe;

- naboparopuun, y4acTBoBaBLUME B NPOBEAEHUN UCCNeaOBaAHUW, HE UCMNOSb30BaNu pasHble aMMNUpUYe-
CKMe METOAbl UMM 4OCTATOYHO OONbLLUOE YMCO YYACTHUKOB NMPUMEHANN OAUH N TOT XKEe METO/, TaK YTO MUMEET-
CH BO3MOXXHOCTb MONMYYUTb KOPPEKTHYIO OLIEHKY CTAHAAPTHOIO0 OTKIMOHEHNA BOCMPOU3BOANUMOCTMH.

Ha pucyHke 4 nokasaHbl OCHOBHbIE UCTOYHUKKU HEONpeaeneHHOCTU, OXBAa4YE€HHbIE AaHHbIM NPOTOKOMNOM,
3a OJHUM UCKNtoYeHueMm: onepaumna «OToop npod».

3agada gaHHoOro nogxoaa — aAarb BO3MOXKHOCTL nadopartopun, npUHUMAaLLEN y4acTne B Mexknadbopa-
TOPHbIX UCMNLITAHNAX, YACTUYHO OLIEHUTb BENUYMHY COOCTBEHHOIO CMELLUEHUA KaK KOMMOHEHTY HeonpeeneH-
HOCTU N3MEPEHUN. DTOT acnekT B HACTOALLEM CTaHAapTe He 00CyXaaeTcs.

8 BbluncneHune pacwmMpeHHOU HeonpeaerneHHOCT

3.1 BBegeHue

[Mpeanonaraercs, YTO KONMMYECTBO KONMOHMEOOpasyowmnx eanHuy, B YaLukax lNetpun nogumHaerca Nyac-
COHOBCKOMY 3aKOHY pacnpejeneHusa. 31a cnydanHaa norpeLllHoCcTb YYUThIBAETCA NPU OUEHKE pacLUMPEHHON
HeonpeaeneHHOCTU, Kak onncaHo B 8.2.

[TpumMmedaHNne — B BbIYUCNEHNAX, ONMUCAHHBLIX AN1A OLUEHKU BHYTPUNabopaTopHOro CTaH4apTHOrO OTKMOHEHUSA
HeonpedeneHHOCTU (cM. 5.3), npeHebperann cnyyvyalHoOW NOrPeLIHOCTLIO, BO3HUKaLWeN BcneagcTeue [1yacCOHOBCKOrO
pacnpegeneHua; Ha 3TO yKasbiBaeT TO, YTO MPU pacdeTax npegycMaTpuBanochb UCKIHOYEHNEe TeX YNCNEHHBLIX pPe3ynsLTaToB
SKCNepUMeHTa, KOTopble NpeacTaBnAann cobol HU3KKWe 3Ha4YeHUA KonnyecTea KonoHueobpasyrowmnx eguHul, (KOE).

3.2 BblunucneHus

8.2.1 Obwumn cnyyan

Ecnu pe3ynbraTt uCnbITaHUU BbIPAXKEH KakK y = 10g44 X, TO paclumpeHHasa HeonpeaeneHHoCTb U, C y4ETOM
TOr0, YTO KOI(PPULUMEHT 0XBaTa paBeH 2 (MTO NPUMEPHO COOTBETCTBYET P = 95 %), MOXET ObITb onpeaeneHa
Nno ypaBHEeHUO (1)

018861
U=2]s5 +— | (1)
VR =c
e S, — CTaHAapTHOEe OTKIOHEHME BOCNPOM3BOAMMOCTY;
0,18861/>C — KOMMOHEHTa Aucnepcun, BO3HUKAKOLLAA BcneactBue [lyaCCOHOBCKOro pacnpeaeneHus;

3necb XC — 370 CyMMa BCEX PE3ynbraTtoB NOACYETA KONMOHUI HA BCEX NMnartax.

[] pnMeYaHWNE — “incnuTenb ,D,p06l./1 ornpeacendeTcd NcxoaAd U3 TeopetTuyveCKoro CBOUCTBa HyaCCOHOBCI{OFO paC-
npegerieHnA (paBeHCTBa MaTeMaTU4HeECKOIo OKMdaHnA U gucriepcit, U3 Hero HenocpeaCrBeHHO BblITEKaeT, HTO I'Iyacco—

HOBCKas KOMMOHeHTa KoadpdpuuneHTa sapuaymm CV = 1/\/% ) U TOro gonywleHusa, 4to [yaccoHoBckasa KOMMOHEHTa AUC-
epcun, dyayuun BbipaXXeHa B norapuMUYeCcKon WKane, NpuMepHoO paBHa KO3 dMUUNEHTY BapuaLlun, BO3BE4EHHOMY B
eagpatT(CV)2, ecnuncnonbayeTcs WKana HaTypanbHbIX TorapudMoB, U, crefoBaTenbHo, paBHa (10940 e)2=0,18861(CV)?,
eCnn UCMONb3YETCA LWKana AeCATUYHbLIX TorapugMoB.

HeonpeaeneHHOCTb U3MEPEHNN B COOTBETCTBUN C ypaBHEHUEM (1) 3aBUCUT U OT CTAHOAPTHOIO OTKIO-
HEHNA HeonpeaeneHHOCTN, OLIEHMBAEMOTrOo MO AaHHbIM 3KCrepumMmeHTa B crnydyae odonbLumx 3HaveHnn KOE, Sp,
U OT oOLlero Yncna noacy4eToB ANda uccneayemon npodol XC. PekomeHayeTca paan npocToThbl UCMOMNb30BAaTb
vypaBHeHue (1) B NOOLIX criyyasx.

8.2.2 YcTaHOBNeHue rpaHvubl Mexay HU3KUM U BbICOKMM 3HAaYeHUAMM pe3yrnbTaTOB pacyeTta
(dbaKynsTaTUBHO)

B cny4yae BbiCOKMX 3Ha4YeHMU KOE BTOpoOe cnaraemoe B CyMMe, HaxoadLlencsa nog 3aHakom KBaapaTHoro
KOpHA, T. €. [lyacCOHOBCKO€E crnaraemoe, 3aBsucsdLlee ot BeNUYnHbl XC, HACTONbKO Mano, YTo UM MOXHO Npe-
HeOpeyb; Toraa ypasHeHue (1) ynpowlaercs

2
U = ZSR. (2)
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[lpenenbHoe 3Ha4YeHue C;i.. BbIMUCNAETCA NO YpaBHEHUIO

i

2
Ciim = — {9010 €) ENh 1’725. (3)
sk x| (1-005)2-1|  si

Bo Bcex cny4yasx, rae XC > C,. ., pasHuua mexay BenminHamn U, BbIYUCNEHHbIMK NO ypaBHEHUAM (1) 1
(2), npeHebpexunmo mana (< 5 %).

Kak TonbKo Benu4nHa s, 0yaer oueHeHa, 3HadyeHne C,... MOXET ObITb HanaeHo nnbo no ypaBHEHUIO (3),
nnoo u3 Tadbnuupl B.1 npunoxeHunsa B.

Pasnuyator gBa cny4as:

ecnn XC > C., TO Ans onpeaeneHns U ncnonb3yeTcst ypaBHEHNE (2);

ecnn XC = C;., TO Ana onpeaenenusn U ncnonb3dyetcs ypaBHeHue (1).

puMedaHune — Ecnn ypaBHeHne (1) ncnonb3yeTcs Bo BCeX cryvasx, To B BblMUCIEHUN Cp.. MO ypaBHEHNUHO (3)
HET HeOOXO4UMOCTMU.

9 BbipaxeHue HeonpeaeneHHOCTU U3MEPEHUN B OTHETAX MO UCMbITAHUAM

[locne npoBeaeHUda pac4eTOB HEONPEAENEHHOCTU U3MEPEHUIN TaK, KaK yKa3aHO B rmaBe 8, pesynbsrarhl
MOTYT ObITb OTPa>XeHbl B OTYETE MO UCMbITAHUAM COBMECTHO C pe3ynbraToM n3amepeHnm — nmubo Kak MHTepBan
3HAYEHN B LUKANe AeCATUYHbIX norapudmoB (CM. npumeyaHue B 5.3), NMMOO KakKk BENMUYUHBLI B LLUKANe HaTy-
panbHbix Yucen (KOE/r unu KOE/cm3), nnbo B NPOLIEHTHOM OTHOLLIEHWUM, YTO UANKOCTPUPYETCA NPUBEAEHHBIMU
HUXXE NpUMEpPaMM.

Pe3ynbtaT U3MepeHun MOXKET ObITb NpeacTaBneH ogHUM U3 crneayomnx crnocooB:

a) KaKk UHTepBan Angd pesynbrara, Bblpa>eHHOro B norapudoMmn4eckon LKane:

y £ Ullog o (KOE/T)] nnu

y £ U[log,, (KOE/cm¥)];

D) KaK pe3ynbeTaT, NpeacTaBneHHbIN B NOrapudOMUYECcKon LWKane, ¢ ykasaHMeM ero HUXXKHero U BeEpxHero
npenenos:

y [logo(KOE/N][y = U, y + U] nnu

y [log o(KOE/em)]ly — U, y + U;
C) KaK pe3ynbTaT, BbIPAXXEHHbIA B €AMHULAX aDCONOTHON LUKAnNbI, C YKA3aHUEM €r0 HUXKHETO U BEPXHETO

npeaenoB, BbIPaXXEHHbIX B TEX XXe eAUHULUaxX USMEPEHUN:

x KOE/r[10Y =Y, 10Y * Y] unu

x KOE/em3[10Y - Y, 10Y *+ Y.

d) KaK pe3ynbTaT, BblpaXXeHHbIN B €ANHULIAX aDCONIOTHOM LUKarnbl, C YKa3aHUEM €ro HMUXXHETO U BEPXHETO
npeaenoB, BblIpa)XXeHHbIX B OTHOCUTENbHLIX €ANHULAX:

x KOE/r [- (1 =107Y) x 100 %, + (-1 + 10Y) x 100 %] unu

x KOE/ecm3[- (1 = 107Y) x 100 %, + (-1 + 10Y) x 100 %].

[TpumedvyaHune 1 —Illpeaensl, BolpaXeHHble B OTHOCUTENBHBIX €UHULIAX, 3aBUCAT TONBKO OT BenuuunHbl U. MNpu-
Mepbl BEPXHEro U HUXHEro NMpeferioB, BblpaXXeHHbIX B NPOLIEHTaX, MOXHO HalTK B Tabnuue B.1 npunoxeHus B.

MpumeyaHune 2 — B To BpeMs Kak BeNMYMHa X UMeeT pasMepHocTb — nnbo KOE/T, nubo KOE/cM3, BennumnHa
y, Oyay4un npeacrtaBneHHOW B NorapudoMUYECcKon LWKane, ABndeTca O0e3pasMepHOW TakK Xe, Kak, Hanpumep, BenuynHa
pH. UTOOLI HANOMHUTL Nonb3oBaTendaM 00 egUHULAX USMEPEHUA HaYalbHbIX AaHHLIX U O BUAE UCMNONbL3YyeMOW norapud-

MUYECKON LLIKanbl, Nocre YMCNeHHoro pesynsrarta MOXeT ObiTb foDaBneHa B ckobkax 3anuck: log,q (KOE/) nnu logqq
(KOE/cm3).

[lpumep 1 — CTtaHpapTHOE OTKITOHEHNE BOCMPOU3BOANMOCTH, Sp paBHAeTCA 0,15 [logq (KOE/T)]

Pesynerat ncnoitaHui: 100000 KOE/T, 1. e. y = 5,00[log,4(KOE/M)], ZC = 110 (pasbasneHne —3: 102 ko-
NoHUN, pasdaBneHne —4: 8 KONOHUN).
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Takum obpasom, paclumpeHHada HeonpeaeneHHocTb U npu KoadhduumneHTe oxsara 2 (ypoBEHb JOBEPUS
95 %) Oyget paBHa, €Crnn UCnonb3oBaTb ypaBHeHue (1):

(=2 10152 0,183861

- 0.31.
\ 110 ’

PesynbraT ncnbiTaHUN MOXKET ObITb NPeACTaBneH B OTYETE OAHUM U3 CneayoLwmnx crnocoboB:
5,0 + 0,3 [log,, (KOE/N)];

5,0 [log, (KOE/)][4,7; 5,3];

1,0 x 10° KOE/r [4,9 x 10%: 2,0 x 10°];

1,0 x 10° KOE/r [-51 %: + 100 %].

[TpumMedvyaHne — CKaszaHHOe NpaBOMEPHO TONLKO Torga, Korga npu pacyeTte HeonpeadeneHHOCTU NCNONb3YHTCA
[Ba ypaBHeHuA (cM. 8.2.2). C,. = 78. Toraa, nockonbky 2C = 110 > C;, - = 78, MOXeT OblTb UCMONb30BAHO YMNPOLLEHHOE

ypaBHeHune (2) ana 6onbLuoro Yncna nogcyetoB: U = 2s = 0,30.
[lpumep 2 — CTtaHAapTHOE OTKINOHEHNE BOCNPOU3BOANMOCTU S paBHAeTes 0,295 [logq (KOE/T)]

Pesynbrat ucnbeitaHun: 280 KOE/r, 1. €. y = 2,45 [logq (KOE/M)], ZC = 31 (pasbasneHne — 1, 1 cM° Ha

Tpex nnartax: 9 + 9 + 9 KonoHun; pasdaBneHne — 2: 4 KONOHUN).
Takum obpasom, pacLumpeHHaa HeonpeaeneHHocTb U npu KoadhdpuumneHte oxsara 2 (YpoBEHb JOBEPUS

95 %) OyaeTt paBHa, ecnun UCronb3oBaTb ypaBHeHue (1):

0,18861

U = ZN 0,252 -

PesynbraT ncnbiTaHUn MOXET ObiTb NPeACTaBNeH B OTYETE OAHUM U3 CrneayoLLnX cnocoboB:
2.4 0,5 [log,, (KOE/)];

2.4 [log,, (KOE/N)] [1,9; 3,0];

280 KOE/r [85; 930];

280 KOE/T [-70 %; + 230 %].

[TpuMe4vyaHune — CKaszaHHOe NpaBOMEPHO TONLKO Torga, Korga npu pacyeTte HeonpedeneHHOCTU NCNONb3YHOTCA
ABa ypaBHeHuA (cM. 8.2.2). C,. = 28. Toraa, nockonbky XC = 31 > Cp . = 28, MOXeT OblTb UCNOMNb30BaHO YMNPOLLEHHOE

ypaBHeHuWe (2) ana bonbLuoro Yncna noacHeToB U = 2s5 = 0,50,

=0,52.

[lpumep 3 — CtaHaapTHOE OTKIMNOHEHWE BOCMPOM3BOANMOCTU S paBHAeTeA 0,11 [log, 4 (KOE/T)].

Pesynerat ucneitaHun: 100 KOE/T, 1. e. y = 2,00 [log,, (KOE/T)], £C = 11 (pa3baBneHne — 1: 9 KONoHUH,

pasdaBneHne — 2: 2 KONoOHUMN).
Takum obpasom, pacLumpeHHaa HeonpeaeneHHocTtb U npu KoadhdpuumneHte oxsara 2 (YpoBEHb J0BEPUS

95 %) byaet paBHa, eCcnu Ucnonb3oBartb ypaBHeHue (1):

0,18861

U=2.] 011 1

=0,34.
V

PesynbraT ncnbiTaHU MOXET ObiTb NPeACTaBnNeH B OTYETE OAHUM U3 CrneayoLLnX cnocoboB:
2.0 + 0,3 [log,, (KOE/T)];

2,0 [logy, (KOE/N)] [1,7; 2,3];

100 KOE/T [46; 220];

100 KOE/r [-54 %:; + 120 %].

[TpumMedvyaHune — CKaszaHHOe NpaBOMEPHO TONLKO Toraa, Korga npu pacyeTte HeonpeadeneHHOCTU NCNONb3YHOTCA
ABa ypaBHeHuA (cM. 8.2.2): Cy . = 144. Toraa, nockonbky 2C =11 < C... = 144, ynpolleHHoe ypaBHeHUe (2) Ans OonbLUOro

“YUCTTa MNMoACHETOB HE MOXET ObITb NCNOMb30BaHO.

[lpumep 4 (NpUMEHUM TONBLKO TOr4a, Korga UCMonb3yTca ABa ypaBHeHUA) — CTaH4apTHOE OTKITOHEHUE BOCMNPO-
N3BOAUMOCTU S ObINO HanaeHo paBHbIM 0,22 [log. (KOE/T)].

12
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Cim = 96. Toraa, ecnu XC > Cj;., = 36, TO UCNONb3YETCA YNPOLLUEHHOE ypaBHEHUE (2), OTHOCSLLEECH K
cnyyato bonbLlumnx 3aHadeHun KOE/r un U=2 x 0,22 =0,44.

MoxkeT ObITb YCTAHOBMEHO 00LLEee npasuno, NPUMEHUMOE TONbLKO ANA pe3ynbratoB ¢ XC > 36, B COOT-
BETCTBUWU C OAHUM N3 NPUBEAEHHBLIX HUXE BAPUAHTOB:

norapugMuU4eckn BbipaxkeHHbIN pesynerar + 0,44 [log, 4 (KOE/T)];

norapuMUYeckn BbIpaXkeHHbI pesynetart [log,, (KOE/r)] [norapupmuyeckn BbIpaKeHHbIN Pe3yrib-
TatT — 0,44; norapudPMnUYEeCKu Bblpa>KeHHbIN pesynbrar + 0,44];

PesyanaT B KOE/r [1 Olog pesynbraTta — 0,44; 1olog pesyneraTta + 0,44];

Peasynbtat B KOE/T [-64 %; + 175 %].
Ecnu 2C £ 36 unmn ecnu NnpeanovTuTeneH yHnBepcanbHblM MOAX0 4, TO UCMONb3yeTcsd ypaBHeHue (1).

13
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[TpunoxeHue A
(cnpaBoYHoOE)

Pesynbratbl UCCnegoBaHUMU KOMMOHEHTbI HeonpeaerneHHOCTMU,
CBA3aHHOMW C 3TanaMu NPUroToBrieHUA NoA-NPod U UICXOOHOU CYCNEH3UN

A.1 I'Ipe3eHTauM;| NMPOTOKOJIA SKCNEePUMECHTAalIbHbIX nccneaoBaHUN

McenepgoBaHna Obinn opraHmn3soBaHbl AFSSA (OpaHuuns) B uHTepecax MCO/TK34/TTK9 B 2003 n 2004 rogax. 3aaa-
Yel nccnenoBaHunii OblNa oLEeHKa CTENEHN BINAHUA pasnUyHbIX MaTpuL (MULLEBLIX MPOAYKTOB) Ha KOMMOHEHTLI HEONpee-
NNEHHOCTU U3MEPEHUN, CBA3AHHbIE C TAaKUMKU 3TanaMmun MUKPOOUONOrMYeCcKoro aHanuaa, Kak otoop nog-npod ms npoodsl,
NpeAcTaBNeHHOW Ha aHanua (T. €. U3 aHanUTU4ecKon Npodbl) N NPUrOTOBNEHNE NCXOAHOW cycneH3unn [18].

[TpOTOKON UCNbITaHUK BKITOYas B ceba NpurotToBneHne ana Kaxaon npodel npogykTa BOCbMU 00pasLoB A4 UCTIbI-
TaHUW, Kak NokasaHo Ha pUcyHke A.1.

Ilabopatopus (i) ot 1 ao n

f—%
[Mpoba npoaykta j ot 1 oo p

NC(A) NC(B)
f—% f—%
Ycnosus 1 Ycnosus 2 Ycenosus 1 Yenosus 2
Aq Aq2 Ay Ao B By B>, Bao

PucyHok A.1 — CxemMa npoueaypbl aKcnepuMeHTanbHbIX nccnegoBaHnm

Ha pucyHke A.1:

- nHaekcamm MC(A) n UC(B) 0003Ha4eHbl ABE UCXOAHbIE CYCNEH3UN, NPUrOTOBMNEHHBIE HE3AaBUCUMO APYr OT Apyra
M B YCNOBUAX, HACTONBKO pasnUYHbIX, HACKOMNbKO 3TO BO3MOXHO (T. €. ObINU NnpuBneYeHbl K padboTe pasHble onepaTopsl,
MCNOMNbL30BaHbl pa3Hble BECHI, pasHble NapTun pasdaButena n np.);

- cnoBaMun «YcnoBua 1» n «YcnoBua 2» oO03HaYeHbl ABE rpynnbl YCHNOBUA UCMBLITAHWUNA, OTNUYaloLWMECA MeXay
cODOON HaCTOMBKO, HACKOMNBKO STO BO3MOXHO (pasHble onepaTopkl, pasHble NapTUK KynbTypanbHbIX cpel, pasHble TEPMO-
cTatbl U Np.);

- MHAekcamun Aqq, Ajp U T. N. 0003HAYEHBI ABE NMOBTOPHOCTU UCMBITAHUN, OCYLLECTBNEHHBIE B YCIOBUSAX NOBTOPSIE-
MOCTU (T. €. AB€ cepUn pasdaBneHNn UCXOQHOW CYCNEH3NN ANA Ka)XQ0oro U3 BapuaHToB YCNTOBUA UCTILITAHURA ).

HeobXoANMMO OTMETUTL, YTO PUCYHOK 2 HACTOSALLEro cTaHgapTa, UWNNHCTPUPYOLLKMIA npoueaypy NpoBeAEHUA IKCMe-
PUMEHTanbHbIX UccnegoBaHU (CM. 5.2.2), — 3TO YNPoLLUEeHHbIM BapUaHT pucyHKa A.1: N3 Bcex pe3ynbsraToB-NOBTOPHOCTEWN,
NPUCYTCTBYOLMX Ha PUCYHKe A.1, Ha PUCYHKe 2 yKa3daHbl TONbKO Pe3ynbTaTbi-MOBTOPHOCTU Aqq U B,y

A.2 PesynbraTthl

A.2.1 Obwimne cBegeHuUN

B akcnepuMeHTanbHbIX UCCneaoBaHUAX NPpUHUManu ydactne /79 nadopatopuin, U Kaxgaa U3 HUX nposoguna Uc-
NbITAHUA C UCNONBL3OBAaHUEM OAHOMO UK Bonee METOA40B aHanusa, O4HOW Unn donee mMaTpul, B pesynerarte 4yero Obinn
chopmMupoBaHbl 124 KOMNNeKTa pe3ynsraTtoB UcnbITaHKii {1 nabopaTtopua x 1 metog x 1 maTtpuua}. 13 HUX 28 KOMNNEKTOB
ObININ OTBEPrHYTHI, Kak He oTBeYatoLlne 3ajaHHbIM KPUTEPUAM NPUEMKKU pesynbTata UCMbITaHUW 4118 ero UCnofb30BaHUS
B NPOBOAMUBLLUUXCA UCCregoBaHNAX.

TaknuMm obpasoM, ObInNKn nonyveHbl 96 YUCNEHHbIX 3HA4YeHMI CTaHAapPTHbIX OTKNOHEHWU BOCMPOU3BOAUMOCTU (Sk),
OTHOCALLNXCA K o AHOW nabopaTopun, O AHOMY METOAY aHanu3a n ogHou MaTtpuue. Kpome Toro, AUCNEPCUOHHBIN aHanns
npefocTaBMl BO3MOXHOCTb ANA Ka)X4oro ctaHgapTHONO OTKIIOHEHUSA BOCNPOU3IBOAUMOCTU OLEHUTEL BKad B BapbUpOBa-
HUe pe3ynbTaToB aHannisa, CBA3aHHbIN ¢ TpeMA UCTOMHUKaMU HeonpeaerneHHOCTHU:

a) UCTOMHUK, CBA3aHHbLIA C MaTpuuen, ¢ onepaumen otdbopa nog-npod Ana UCnblTaHUin U ¢ onepaumen npuroToBre-
HWUA UCXOAHOro pasdaBneHns;

D) UCTOYHUK, CBA3AHHLIN C YCNOBUAMK BOCMPOU3BOAUMOCTU (onepartop/BpemMa);

C) clydauHble NOrpeLllHOCTU B YCINOBUAX MOBTOPAEMOCTM.

A.2.2 Knaccudpukauma matpuy,

-a OCHOBE pe3ynbraToB STUX UCCneaoBaHUi Oblna yTOYHEHa Knaccudukauma MaTpuLl,
bbINTO NPeANoOXEeHO pasnuyaTtk YEThIpe KaTeropum MmaTpul B 3aBUCUMOCTU OT (PU3NYECKOTO COCTOAHUA NPOoAYKTa:
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- KaTteropua i) xXuagkne n nopoLlKoobpasHble NPOAYKTEI (TaKne Kak MOSTOKO, MOJTOKO KOKOCA, CyX0e MOJTOKO U T. M. );

- KaTteropus I1). XopoLlo nepemellaHHble TBepAble NPOAYKTLI (TakMe Kak MO1oToe MACO, NPOoTEPTLIM MACHOW chaplLu,
NalTeTLI, B3IOUTLIW KPEM, MOMTOYHOE MOPOXEHOE, coeBad NacTa U T. N.);

- KaTteropus iii). npoayKThl, COCTOALLMNE U3 HEDOONBLIMX (MNTN OYeHb HEDONBLLLUMX) TBEPALIX YacTUL (TaKne Kak cylle-
Haa NETPyLUKa UNK cyLlleHble rpudbl, TepTasd MOPKOBbL UMK NacTepHakK, cyxue Kkopma, ApodneHsld yHAYK U T. N.);

- Kateropus iv): UHble TBepAble NPOAYKThI (TaKue Kak MACO B KycKax, Cbipbl, KOHOQUTEPCKUE U3AENUA U T. 1M.).

OTN pU3nyeckne cBoOMCTBa NPOAYKTOB CYLLECTBEHHO BNUAIT Ha BEMNMNYNHY Sp U BENUYMHY CTaHA@PTHBIX OTKITOHE-
HWA N3-3a ABYX UCTOMHWKOB HEOMPEeAENEeHHOCTU: OAWUH U3 HUX CBA3aH C BMUAHUEM MaTpUUbl (BKNOYas atan otoopa noj-
npo®) Ha pesynbraThl aHanuaa, a Apyron cBdA3aH ¢ STanoM NMPUroToBNEeHUS UCXOAHOro pasbaBneHus. lNapHble cpaBHEHNSA
NnoKasanu Hanudne ctaTUCTUYECKU 3HaYUMBbIX pasnuyunuin pes3ynesraToB, NMONyYeHHbIX ANA ABYX NepBbIX KaTeropun maTtpul
(P>KWOKOCTU, NOPOLUKM U XOPOLLO nepeMellaHHbIn TBepAblIn NPOAYKT), U pe3ynbsraToB, OTHOCALWNXCA K ABYM NOCNeAHUM
KaTeropmam (NpoayKTbl N3 HeOONbLUNX NO pasMepy TBEPAbLIX YacTUL U MHOrO BUAAa NPOAYKTHI).

N8 npoAyKTOB ABYX NEPBLIX KAaTEropUn MaTpuubl ObINKM OTBETCTBEHHLI 3@ YacTb BENMUYUHBLI CTAaHAAPTHOIO OTKITOHE-
HUS, cocTaBnsaLwyo npumepHo 0,1 logy eanHUY (cM. npumMedaHme B 5.3) OT o0LLero sHa4eHUss CTaHAapTHOro OTKITOHe-
HWA, HE3AaBUCUMO OT TOrO, B KaKOW flabopaTopum NpoBOAATCA UCNLITAHUA U Kakasa MUKpodonopa npoeepaeTca. Ona aByx
OPYrMX KaTeropum maTtpul, He npeacTtaBUIoCh BO3ZMOXHBIM OLEHUTL NMOPAAOK BennUYuHbl adodhekTa BHE 3aBUCUMOCTU OT
BUAa MUKpodpnopbl U OT nadopaTtopun. 3aMeTUM, YTO OONBLLUMHCTBO NPOAYKTOB ABYX NOCNeAHUX KaTeropumn MoryTt ObliTb
M3Mene4eHbl C NOMOLLLI OreHaepa, U Torga OHM MOMyT paccMaTpuBaTbCA Kak NPOAYKTbI, OTHOCALLMECA KO BTOPOW KaTe-
ropun maTpuu.

A.2.3 KOHKpeTHbIe pe3ynbraThl

KOHKpETHLIE pe3ynbraThl, OCHOBaHHbLIE Ha UCNONL30BaHUK 96 KOMMNEKTOB U3MEPEHUIA, NpeacTaBneHbl B Tabnuuax
A.1— A5 Ana Kkaxaoro n3 BuaoB LeneBbiX MUKPOOPraHN3MoB.

B kKaxgon n3 tabnuu;

- KaTteropua Mmatpuubl ycTaHOBNEHa B COOTBETCTBUN C A.2.2;

- ;5 NpeacTaBnAeT coOOM «KOMMOHEHTY» CTaHAapPTHOro OTKIOHEHUSA, BO3SHUKAIOLLIYIO U3-3a BapbUpOBaHUA CBOUCTB
MCXOAHOW cycneH3un (BKoYvas BNMAHUE MaTpuULbl U BIMAHWE STaAnoB NPUroTOBNEHUA NOA-NPoS N NCXOQHOW CYCNEH3UN);

- Sp — CTaHAapTHOe OTKITOHEHNE BOCMPOU3BOANMOCTH;

- S.ong NPEACTABNAET COOON «KOMMOHEHTY» CTaHAapTHOro OTKIOHEHUS, BO3HMUKaLOLLYIO U3-3a BapbUpOBaHUA yCIio-
BUW NpoBedeHUA UCNBITaHUM (BKNKOYaA Takne pakTopbl, Kak onepaTtop U BpeMa npoBegeHUsa UCnbITaHUn);

- S,.c NPeACTaBnsAeT cobON 0CTaTOMHOE CTaHAapTHOE OTKIOHEeHMe (BKToYasa addeKTbl CryYanHblX OLLMOOK).

3H3aqum=| BCEX CTaHAAPTHbLIX OTKMOHEHWW BblpaXeHbl B norapnugmmnyeckon wwkane kak log,q (KOE/T) unn logqq
(KOE/cm®).

Tadbnunua A1— CTaHaapTHbIE OTKIIOHEHMUA NPKU onpeaeneHnn aspodbHON Me30MPUNBHON MUKPOMNOpLI

Koa
naobopa- HanmeHoBaHue NpoaykKTa KaTeropus Sis Sp S/oc Scond
TOPUN
2 Pbl0a \Y 0,36 0,43 0,23 0,06

3aM0pO}KeHHaFI MOJ10TaA TEJIATWNHA

2

3 KoHAUTepCKUE U3genus
4 P bI0a
-

8

[OTOBbIE K yNOTPeOneHnto KynmHapHble U3aenus

MonoTas roBsgnHa B BaKyyMHOW yrakoBKe

10 YnakoBaHHbIM NTUCTOBOW canar

10 [TOpOLUOK CyLLEeHOoro nyka

11 [TawTeT

11 KoHAUTepCKUE U3genus

11 CyLueHble rpuodbil

12 KoXa KypUHbIX LUeekK

13 [ TpUroTOBNEHHLIE YNUTKU

14 KoHAWTEPCKMUE U3genns \Y 0,32 0,35 0 11 0,08
20 KoXa KypUHbIX LUeekK \Y 0,14 016 0,05 0,06
20 [TpoTepThiM papll U3 MAcCa UHAENKMU I 0,10 013 0,06 0,05
20 [TIpoTepThiM papLl U3 KYpUHOro Msca I 0,10 0,14 0,09 0,05
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OkoHYaHuUe mabnuubi A. 1

nalé?::?aa- HanmeHoBaHuUe NPOAVYKTA KETEFODMH S;'S SFE SJ,,E,S Scond
TOPWA
25 [TawTeT \Y 0,46 0,47 0,07 0,03
26 ChbIp U3 HENACTEPU3OBAHHOIO MOJOKa \Y; 0.16 0,26 0,09 0,19
27 BeTuynHa NoMTUKaMW \Y; 0,30 0,31 0,06 0,05
30 KoHaWTeEpCKUEe U3genus \Y; 0.09 012 0,06 0,05
31 TepTasd MOPKOBb 1] 0,09 0,14 0,08 0,08
32 Chblpble CBUHBIE COCUCKHA \Y; 0,20 0,24 0,12 0,05
34 CBeXasd CBUHUHA \Y; 0,70 0,70 0,06 0,05
38 BaHWnbHOE MOpOXEHOE I 0,03 0,10 0,09 0,02
41 Cyxoe MONoKO | 0,05 0,14 0,10 0,08
42 Cyxoe MONOKO B NOpPOLLKe | 0,02 0,05 0,04 0,02
43 3aMOPOXEHHbIE KPEBETKU 1] 019 0,20 0,05 0,05
44 3aMOPOXEHHbIE KPEBETKU 1l 0,09 0,18 0,14 0,08
48 Monoko | 0,04 0,12 0,06 0,09
49 KyKypy3HbIN Kpaxman | 0,09 0,14 0,06 0,08
55 YNakoBaHHbIW NMTUCTOBOW canat 1 0,15 0,20 0,06 0 11
{2 Ka3zeunHaT | 0,03 0,09 0,08 0,04
76 Boaa | 0,04 0,10 0,09 0,03
I MonoTtaqa roBagunHa I 007 0,09 0,05 0,03
/9 Monotoe MAaco goMallHEN NTULLI I 0,03 0,13 0,09 0,07
MeToa cnupanbHOro NoceBa
1 ChbIp U3 HENACTEPU3OBAHHOIO MOJOKa \Y; 0,29 0,38 0,12 0,21
24 Cyxon kopm ana cobak 1] 018 0,24 0,13 0,09
59 MonoTtoe MfAco I 017 0,23 0,15 0,05
Tabnunua A2 — CTaHgapTHble OTKIIOHEHNA NPKU onpedeneHnn KonmdhopMHbIX DakTepuis
Koa
nabopa- HanmeHoBaHWe NpoayKTa Kateropus Ss Sk S0 Scond
TOpUK
1 MonoTasa roBaguHa B BaKyyMHOU yNaKoBKe \Y 032 0,35 0,11 0,07
3 KoHguTepckme usgenus \Y 016 0,23 0,15 0,07
6 CBeXad roBagnHa \Y 033 0,35 0,05 0,09
10 YnakoBaHHbIW NUCTOBOW canat 11 0,41 0,/8 0,33 0,58
12 KoxXa KypUHbIX LLeeK \Y 015 0,20 0,12 0,06
20 KoXa KYPUHBIX LLUeeK \Y 007 0,12 0,09 0,05
26 ChbIp U3 HeNnacTepusoBaHHOro MoroKa \Y; 0,30 0,33 0,09 0,10
29 [TpOoTEPTLIN KYPUHBLIM hapLL [ 0,10 0,15 0,07 0,08
30 KoHAUTEpCcKNne n3genuns \Y 015 0,19 0,09 0,07
32 CbipokonyeHas konbaca \Y; 015 0,31 0,21 0,13
44 ChbIp U3 HeENacTepPU3oBaHHOIO MOMoKa \Y 0,11 0,21 0,10 0,14
45 CBexXee MACo \Y 017 0,22 0,10 0,09
58 3aMOpPOXEHHOE KOKOCOBOE MOMNOKO | 012 0,18 0,11 0,08
74 B3butbln KpeMm [ 007 0,20 0,13 0,13
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oA HanmeHoBaHWe NpoaykKTa KaTeropus Sis Sp Ses Scond
natopaTtopun
9O ChbIp U3 HeNacTepu3oBaHHOIoO MoroKa \Y; 0,45 047 0,10 0,06
16 CbIp U3 HeNacTepPU3OBaHHOIO MOJoKa \Y; 0,09 0.13 007 0,07
17 KypuHoe MAaco 6e3 KoXu \Y; 027 0,35 0,10 0,20
18 ChbIp U3 HeNnacTepu3oBaHHOro Moroka \Y; 025 027 007 0,06
19 KypuHaa neveHb \Y; 0,12 0,16 0,09 0,05
35 ChbIp U3 HENACTEPU3OBAHHOMO MONOKa \Y; 0,13 0,18 0,12 0,03
37 3aMOPOXEHHBLIN FOBAXUW hapLL [ 013 0,17 0,10 0,05
47 CoeBbIW KpeM [ 0,13 0,44 0,15 0,39
50 ChbIp U3 HENACTEPU3OBAHHONO MOJOKa \Y; 0,29 0,30 0,04 0,02
50 ChbIp U3 HeENAacTepU3OBaHHONO MOJTOKa \Y; 0,24 0,26 0,08 005
51 ChbIp U3 HENACTEPU3OBAHHOIMO MOJOKa \Y; 0,13 015 0,07 0,02
52 KonbacHbln haplLu [ 0,08 0,11 007 003
59 MonoTtoe MAco [ 0,15 0,19 0,08 0,09
MeTop Hanbornee BEPOATHOrO Yncna
78 Muanm i 0,15 0,31 0,15 0,11
Tadbnunua A4 — CrtaHaapTHbIE OTKITOHEHUA NMPU oNpeaeneHn KoarynasononoXuTenbHbIX CTadOUOKOKKOB
naﬁoKo'ﬂ' HanmeHoBaHWe NpoayKTa KaTteropus Sis Sp Sros S-ond
paTopun
1 ChbIp U3 HeNnacTepuU3oBaHHOIO MooKa \Y; 026 0,33 0,16 0,14
16 ChbIp U3 HeENacTepu3oBaHHOIO MOJoKa \Y; 008 0.16 0,11 0,09
28 ChbIp U3 HeNnacTepuU3oBaHHOIO MOJoKa \Y; 015 0,24 017 0,08
46 MakapoHHble n3genus 1] 0 09 013 0,08 0,05
50 ChbIp U3 HENacTepn3oBaHHOIO MoJoka \Y; 0,15 0.16 0,05 0,01
50 ChbIp U3 HENACTEPU3OBAHHOMO MONOKa \Y; 0,12 0,14 0,05 0 04
9 ChbIp U3 HENACTEePU3OBAHHOMO MOJOKa \Y; 043 0.45 0,10 005
36 ChbIp U3 HENACTEPU3OBAHHOIO MOJTOKa \Y; 0,21 0,22 0,06 0 04
/1 ChbIp U3 HENACTEPU3OBAHHOIMO MOJOKa \Y 0,20 0,23 0,09 0 04
73 ChbIp U3 HENACTEPU3OBAHHOIO MOJOKa \Y 0,32 0,48 0,28 0,03
Tabnnua A.5 — CTtaHaapTHbIE OTKMOHEHWA NPWU oNpeaeneHnn 4pyron MUKpodnop.l
naléiia- HanmeHoBaHWe npoayKTa MuKpoopraHu3mbl éa;:ﬂ- Sis Sr | Swes | Scond
TOpUK
10 [TopoLLOK cyLLIeHOoro nyka L poXoKn+nneceHu | 008]1023|0,09(0,20
11 Cyxue rpunosl Bacillus cereus i 10,2110,2610,12 10,09
15 KypuHoe MAaco 6e3 KoXu Pseudomonas v 10,2010,34]|0,14 (0,24
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OkoHYaHue mabnuubl A.5

Koa KaTe-

nadopa- HanmMmeHoBaHWe NpoayKTa MWKpoOopraHnu3mebl — Ss Se | Sies | Scong
TOpUN
20 [TpoTepThin Ppapll U3 UHAENKA Cynbdhut-pegyumpytoine daktepumn i [0,05(0,1010,08 | 0,03
20 [TIpoTepThIN KYPUHBLIN hapLL CynbduTt-peayumpytoline daktepum i {0,09(0,1410,09 | 0,06
2 ChbIp U3 HENACTEPU3OBAHHOIO MonNoKa | L. monocytogenes v [0,99(0,60]10,10| 0,05
22 KopM ANnsa KoweK B NopoLUKe OHTepobakTepunu i (0,3110,33|0,11 | 0,05
33 TepTbln KOPEHb CeENbAEpeES [ actic acid flora i [0,08(0,2510,14 10,20
39 Cyxoe MONOoKo Bifildobacterium | 009101410,08]|0,08
40 CylleHasa 3eneHb NETPYLLKN Bacillus cereus im [(0,17(0,2710,1810,12
45 Chblpoe MACO Salmonelia v 1021(102410,09(0,07
53 MonoTtoe MACO NHOENKU CynbpuT-peayunpyrolimne dakrepun i {0,07(0,25]10,12 (0,21
54 Cyxune dpuru L poXoKU+nneceHu v 10,7410,7/5]10,0/710,01
55 KYKypy3Hble XJToMnbA [1neceHun m 10,3210,36 0,11 [ 0,12
56 Chblpoe KYpUHOE MACO OHTepobakTepuu v [0,35(0,5210,29|0,27
57 MonoTtaa roBaguHa OHTepobakTepunu [ 0,0110,04]0,03]0,02
/0 Opexn pyHAYKa LpOXOKU+NneceHu i [0,28(02910,03]|0,07
I4s Bona Streptococcus | 008101710,14|0,03
IS Boaa Enterococcus | 0121016 ]10,09 | 0,02

A.3 cnonb3oBaHue

8 paMKax HacTodAlero ctaHgapTta pesynsraThl ONUCaHHbIX UCCNeaoBaHUW, T. €. yCTaHOBNEeHUe 4 OCHOBHLIX Ka-
TEropul NPOAYKTOB, KaK yKaszaHo B A.2.2, a Takke faHHble, NpuBedeHHble B A.2.3, MOIYT CINy>XUTb PYKOBOACTBOM AnNA
nabopartopuin npu Belbope MaTtpul ana uccrnegoBaHu, NPOBOAUMBIX C LENbO OLUEHKU HeonpeaeneHHOCTU pes3ynbTraToB
MUKPOOMONorM4eckoro aHanusa (cm. 5.2.1).

18



[OCT P 54502—2011/ I1SO/TS 19036:2006

[lpunoxeHue B
(cnpaBoYHoOE)

BenuuuHbl C; - M HUXKHUW M BEPXHUMN NpeaenbHble 3HaYeHUA pesynsraTta uUsMepeHun,

3Ha4YeHUn Sp BEJTUHNHD C”m YKa3aHbl TAKXeE B Tabnu

BblIPdXX€HHbI€ B OTHOCUTEJIbHbIX eQUHULUAX

—CIU M3BECTHa BeNnYnHa Sg, TO BENMUYNHY Cji. MOXHO BbIMUCIUTL, UCMONB3YA ypaBHeHUe (3). [Nns HEeKOTOPbIX
le B.1. bonee TOro, ecnu n3BecTHoO 3Ha4veHne U U3 ypaBHeHUA (1)

MK ypaBHeHUS (2), To NpefenbHble 3HadeHus HeonpegeneHHocTh [—(1 — 10~Y)100 %, + (1 + 10~Y)100%] MoryT noMoyb B
BblIpaXXEHUW pes3yneTaToB aHanunasa (cM. pasgen 9). 3T OTHOCUTENBbHbIE 3HAYEHUSA TakxXe npueeaeHsl B Tabnuue B.1 ang

HeKOTOPLIX 3Ha4YeHnn U.

Tabnuua B.1— BenuunHel C; = ¥ HAXHWIA 1 BEPXHUW Npefenkl pesynbrata M3MepeHnin, BoipaXeHHble B OTHOCUTENb-

HbIX €WHWUaX

CTaHgapTHoe OT:OZMT;J:‘:I’-IHE CTaHAapTHOE OTHOCUTENBLHbE
;);22;2 1550- Cp 2 n"':HOH'LF;eTﬂeL'j w §§§2§§3§:§ Cppr J'j"eeHOHr;pCeTieL-j npepeneI®, %
OVMOCTHI ANMOCTY
SR HWXHWUW BEPXHUN SR HUXHN I BE PXHUM
0,01 17 459 0,02 -5 +5 0,22 36 0,44 —64 +1795
0,02 4365 0,04 -9 +10 0,23 33 0,46 —65 +188
0,03 1940 0,06 —13 +15 0,24 30 0,48 —67 +202
0,04 1091 0,08 -17 +20 0,25 28 0,50 —68 +216
0,05 698 0,10 -2 +26 0,26 26 0,52 —/0 +231
0,06 485 0,12 —24 +32 0,27 24 0,54 —/1 +247
0,07 356 0,14 —28 +38 0,28 22 0,56 —/2 +263
0,08 273 0,16 -3 +45 0,29 2 0,58 —/4 +280
0,09 216 0,18 -34 +51 0,30 19 0,60 —/5 +298
0,10 175 0,20 -37 +58 0,31 18 0,62 —/6 +317
0,11 144 0,22 -40 +66 0,32 17 0,64 —/7 +337
0,12 121 0,24 —42 +/74 0,33 16 0,66 —/8 +357
0,13 103 0,26 —45 +82 0,34 15 0,68 —/9 +379
0,14 39 0,28 —48 +91 0,35 14 0,70 -380 +4071
0,15 /8 0,30 -50 +100 0,36 13 0,72 —8 +425
0,16 68 0,32 —52 +109 0,37 13 0,74 —82 +450
0,17 60 0,34 —54 +119 0,38 12 0,76 —83 +475
0,18 54 0,36 —56 +129 0,39 11 0,78 —383 +503
0,19 48 0,38 -58 +140 0,40 11 0,80 -84 +531
0,20 44 0,40 —60 +151 0,41 10 0,82 -85 +561
0,21 40 0,42 —62 +163 0,42 10 0,84 —86 +592
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OkoH4YaHue mabnuubi B. 1

CTaHZapTHOE OTHOCUTENbHbIE CTaHgapTHoe OTHOCUTENBHbIE
OTKMNOHEHME eOnbeme. npeaensI®, OTKIMOHEHMWe eonbeme. npeaensi®,
BOCMPPON3BO- Cim® neHHoF::Ti U BOCMPOU3BO- Cim® J'IEHHOpCTﬂb U
OUMOCTK OUMOCTK
SR HWKHUI BEPXHUW SR HWKHUI BE PXHUW
0,43 9 0,86 —86 +624 0,72 3 1,44 —906 +2654
0,44 9 0,88 —87 +659 0,73 3 1,46 —97 +2784
0,45 9 0,99 —87 +694 0,74 3 1,48 —97 +2920
0,46 8 0,92 —88 +732 0,75 3 1,50 —97 +3062
0,47 8 0,94 -89 +771 0,76 3 1,52 —97 +3211
0,48 8 0,96 -89 +812 0,77 3 1,44 —97 +3367
0,49 / 0,98 —90 +855 0,78 3 1,56 —97 +3531
0,50 / 1,00 —90 +900 0,79 3 1,58 —97 +3702
0,51 7 1,02 -90 +947 0,80 3 1,60 —97 +3881
0,52 6 1,04 —91 +996 0,81 3 1,62 —08 +4069
0,53 6 1,06 —91 +1048 0,82 3 1,64 —08 +4265
0,54 6 1,08 —92 +1102 0,83 3 1,66 —08 +4471
0,55 6 1,10 —902 +1159 0,84 2 1,68 —08 +4686
0,56 6 1,12 —92 +1218 0,85 2 1,70 —08 +4912
0,57 5 1,14 —93 +1280 0,86 2 1,72 —08 +5148
0,58 5 1,16 —93 +1345 0,87 2 1,74 —08 +5395
0,59 5 1,18 —93 +1414 0,88 2 1,76 —08 +5654
0,60 5 1,20 —94 +1485 0,89 2 1,78 —08 +5926
0,61 5 1,22 —94 +1560 0,90 2 1,80 —08 +6210
0,62 5 1,24 —94 +1638 0,91 2 1,82 —08 +6507
0,63 4 1,26 —95 +1720 0,92 2 1,84 —98,6 +6818
0,64 4 1,28 —95 +1805 0,93 2 1,86 —08,6 +7144
0,65 4 1,30 —95 +1895 0,94 2 1,88 —98,7 +7486
0,66 4 1,32 —95 +1989 0,95 2 1,90 —08,7 +7843
0,67 4 1,34 —95 +2088 0,96 2 1,92 —98,8 +8218
0,68 4 1,36 —96 +2191 0,97 2 1,94 —98,9 +8610
0,69 4 1,38 —96 +2299 0,98 2 1,96 —98,9 +9020
0,70 4 1,40 —96 +2412 0,99 2 1,98 —99,0 +9450
0,71 3 1,42 —96 +2530 1,00 2 2,00 —99,0 +9900
A Cjiy — 9TO NpefenbHoe 3Ha4eHne BeNUYUHbI 2C, BbllLe KOTOPOro BO3MOXHO NpUMeHeHMe YNpoLLeHHOro pac-
4YEeTHOro ypaBHeHuns U = 2sp
O HuKHWIA M BEPXHMIA Npefentl MHTepBana HeonpeAeneHHOCTU U3MEPEHUI, BEIPaKEHHbIE B OTHOCUTENBHLIX e1-
HUL[@X — KaKk NpOLEHT OT pe3yrnsraTa, BelpaXeHHoro B egnHuuax KOE/r unu KOE/cMm3, ons 3afiaHHOro 3HayeHuns He-
onpegeneHHocTn U.
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U3MEPEHUN, KONMMYECTBEHHbIE OMnMpeAeneHusi, TEPMUHbI U OnNpeaeneHus, NPUHUKUMNbI, BHyTpunabopaTtopHoe
CTaHAapTHOE OTKNOHEHMEe BOCNPOU3BOAMMOCTWU, CTaHOAPTHOE OTKIOHEeHWE BOCMPOW3BOAMMOCTU METOAA,
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