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BeBepeHue

HeobxoaumocTb ObICTPOI OLIEHKU MUKPOGMONOrMYECKMX KaYeCTB ChiPbSl U FOTOBbLIX NPOAYKTOB, a TaKkKe
MMKpPOOMONOrM4ecKoro craryca METOA0B NPUrOTOBNEHMS B NULLIEBOW NPOMbILLNEHHOCTN NpuBena K pa3pador-
KE W YyCOBEPLUEHCTBOBAHUIO anbTEPHATUMBHLIX METOAOB MMKPOOMONOrM4EeCcKoro aHanusa, kotopble GbicTpee
n/unu npolye B OCYLIECTBIEHUMN, YEM COOTBETCTBYIOLUMIA CTAHAAPTHLIA METOA, U HEKOTOPbIE U3 HMX MOXHO
aBTOMAaTU3MPOBATDb.

Cpeau ansTepHaTUBHbLIX METOA0B €CTb TAKWUE, KOTOPbIE MOTYT AaBaTh PE3ynbTarbl, 9KBUBANEHTHbLIE pe-
3ynbTaraM CTaHAApTHOrO MEeToAa, a pe3ynbrarbl APYrMX MOTYT 3aMETHO OTNIMYaTbLCS.

MocraBLimKkM U paspaboOTUMKM anbTEPHATUBHLIX METOAO0B, NPOU3BOAUTENU NULLIEBbLIX NMPOAYKTOB U Ha-
NUTKOB, CNY>Obl 34PaBOOXPAHEHUS U APYIUE OPraHbl HYKAAIOTCH B HAAEXHOM 00LEeM NPOToKone Banuaauum
noaoBOHbIX anbTePHATUBHBIX METOAOB. [MonyyYeHHbIE AaHHbIE MOTYT TaKXe CTaTb OCHOBOM AN cepTudukaumnm
METO0Aa HE3aBUCUMOW OpraHu3aumen.

M3-3a 6ONbLUOrO YuCcna METOAOB, UCMONbL30BAHHLIX NabopaTopuen-opraH3aTopoM B CPaBHUTENLHOM
nccneaoBaHnM, NPEACTaBNEeHHOM B HaCTOSILLEM CTaHAaapTte, npoueaypa He Bcerga noaxoauT ANsl «BHYTPEH-
Hero» MeToaa Banuaauuu ansTEPHATUBHOIO METOAA, NPUMEHAEMOro OTAENbHOI nabopaTtopuei.
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M EXT T OCYAAPCTBETUHHUB # CTAHQAAAPT

MUKPOBMONOIrna NPOAYKTOB NMUTAHUA
1 KOPMOB ANA )KUBOTHbIX

MpoTokon BanuagauMm ansTePHaTUBHbIX METOAOB

Microbiology of food and animal feeding stuffs. Protocol for the validation of alternative methods

Dara BBeaenus — 2013—01—01

1 ObnacTb NnpuMmeHeHus

Hactosawuit ctanaapt ycraHaBnuBaeT OCHOBHOW NMPUHLIMM U TEXHUYECKUI NPOTOKON Banuaauumn ansrep-
HaTMBHbIX METOAOB B Cchepe MUKPOBMONOrMYECKOro aHanu3a NULIEBbIX NPOAYKTOB, KOPMOB AN XMUBOTHbIX,
06pa3sLoB OKpy>KaloLLei cpeabl U BETEpUMHApHbLIX 06pa3uos (cMm. 5.1.1.2.1) ansa:

- BanuMaauuu anbTepHaTUBHbLIX METOAO0B, KOTOPbIE MOXHO MCMNONbL30BaTb, B YACTHOCTU, B pamkax ogu-
LMansHOro KOHTPONS;

- MEXAYHaPOAHOro NPU3HAHWA PE3ynLTaToB, MOMYYEHHBIX ankTEPHATUBHLIM METOOM.

HacToAwuin cTaHaapT Takke yCTaHaBNUBaET OCHOBHBIE MPUHLMNLI CEPTUDUKALUM anbTEPHATUBHBLIX Me-
TOAOB, OCHOBAHHbIE HA NPOTOKONE Banuauuu, onpeaesieHHom B 4.1,

B Tex cny4asx, Korga ansTrepHaTUBHbIA METOA NPUMEHSIETCA HA NOCTOAHHON OCHOBE ANs BHYTpunato-
paTopHOro UCMONb30BaHUA U He TpebyeTca cooTBETCTBUE (DONee BbICOKMM) CTOPOHHUM KPUTEPUSAM KOHTPO-
na KayecTBa, MOXET OKa3aThbCA AOCTAaTOUHON MEHee CTporasi CpaBHUTENLHAA BanuAaUuMsa ansTepHaTUBHOMO
meToaa.

2 HopmaTtuBHbIE CCbISIKU

B HacTosiLeM cTaHaapTe UCNonb30BaHbl HOPMATUBHBIE CCbINIKM HA crieaylolue CTaHaapThbl:

ISO 3534-1 Statistics — Vocabulary and symbols — Part 1: General statistical terms and terms used in
probability (Ctatuctuka. Cnosapb 1 ycrnoBHble 0603HadYeHus1. Yactb 1. ObLme CTaTUCTUYECKUE TEPMUHBI U
TEPMWHbI, UICNOMb3yeMble B TEOPUU BEPOSATHOCTH)

ISO 5725 (Bce wactu) Accuracy (trueness and precision) of measurement methods and results (Tou-
HOCTb (MPaBUIbHOCTb U NPELIM3NOHHOCTb) METOAOB U Pe3ynbTaTtoB U3MEPEHUI)

ISO/TS 11133-1 Microbiology of food and animal feeding stuffs — Guidelines on preparation and pro-
duction of culture media — Part 1: General guidelines on quality assurance for the preparation of culture media
in the laboratory (Mukpo®uonorusi nuLLEeBLIX NPOAYKTOB U KOPMOB ANSl XXMBOTHbIX. PykoBOASILLME yKa3aHusl No
NPUrOTOBINEHUIO U MPOU3BOACTBY KyNbTypanbHbIX cpea. Yactb 1. ObLme pykoBoasiLme yka3aHus no obecne-
YEHUIO KaYeCcTBa NMPUTOTOBMEHMUS KyNbTypanbHbIX cpea B naboparopum)

3 TepMuHbI N onpeaeneHna

B HacTosiem ctaHaapTe NpUMEHEHbI CNeayoLLUE TEPMUHBI U COOTBETCTBYIOLLIME ONpeaeneHus:

3.1 anbrepHaTUBHbIN MeToA (alternative): Metoa aHanu3a, obecneumnBaloLmin 4nsi NPOAYKTOB AaHHOM
KaTeropum oGHapy>XeHWe Unm OLEeHKy Takoro e aHanuta (3.4), Kakor M3MepsoT C MOMOLLIbIO COOTBETCTBYIO-
wero pecepeHTHoro metoga (3.2).

MpumMmeyaHune 1—MeToa MOXET ObiTb NATEHTOBAHHLIM MK HEKOMMEPYECKUM U He 0653aTeNbHO JIOMKEH BKIO-
YaTb BCIO MPOLIEAYPY aHanuaa oT npuroToBreHus o6pasLioB A0 oTYeTa 06 UCTIEITaHUM.

U3paHue oduuymansbHoe
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MpuMeyaHUe 2— AnbTepHaTUBHEIN METOZ OIKEH 06NafaTh ka4ecTBamm, COOTBETCTBYIOLMMU HYXAaM Nofb-
30BaTens, HanpuMep:

- BLICTPOAENCTBME NPOBEAEHUA aHanM3a U/Wnu NonydYeHns pesynsrara;

- NPOCTOTa BLINOMHEHUA /UMW aBTOMaTU3aLNV,;

- aHanuTUYeckne KavecTsa (MPeLU3MOHHOCTb, TOMHOCTb, NPeaen OGHapyXeHUs U T. 4.);

- MUHUaTIopU3aLms,

- CHIKEHWe 3aTpar.

MpumeyaHue 3 — TepMUH «ansTepHaTUBHBIA» NPUMeHseTCs AN oblwero o6o3Ha4eHns «npoLueaypsl UcnbiTa-
HUA 1 peakLUMOHHOK CUCTEMbI». STOT TEPMUH BKIIOMAET B ce0s BCe KOMMOHEHThl — MaTepuaribHble U MHble, HeoBXoaUMbIe
4N peanusayum MeToga.

3.2 pedepeHTHbIN MeToA (reference): MPUHATBIR HA MEXAYHAPOAHOM YPOBHE U LUMPOKO MPUMEHSIe-
MbI METOA,.

M punMedyaHune — B HacToAlleM cTaHAapTe NoA CTaHAapTHBIM MEeTOAOM NnojpasyMeBaroTCcA MeXAYHapoAHble
n eBpOI'IeVICKVIe CTaHAapThl, a B clyYdae UX OTCYTCTBUA — noAaxopduine HauuoHalnbHble CTaHAapTbl 3KBUBANEHTHOro
cTaTtyca.

3.3 Banupauuna ansrepHaTuBHOro mertopga (validation of an alternative method): Mpoueaypa noa-
TBEPXKAEHUA COOTBETCTBUA TOrO, YTO pe3dynbrarbl, NOJIyYEeHHbIE anbrepHaTMBHbIM METOA0M, CPaBHUMbI C pe-
3yneratamu, Nony4vYeHHbIMU CTaHAapPTHbIM METOA0M.

MpuMmedaHune — TepMUH «CPaBHUMbI» OMNPEAENAETCH B HAcCTOSALLEM CTaHAapTe TEXHUMECKUM NPOTOKOSIOM,
aZlanTMpOBaHHLIM A4S MeToAa Kaxaoro Tuna (cM. pasgensl 5 u 6).

3.4 ananurt (analyte): KOMNOHEeHT, nsMepsaemblin JaHHbIM METOAOM aHanusa. 3T0 MOXET ObITb MUKPO-
OpraHuam.

3.5 kayecTBeHHbIN MeTon (qualitative method): Metog ananusa, pe3ynbtaToM KOTOPOro SIBNSIETCA
YCTaQHOBIIEHWE HAnUuusl unu OTCyTCTBMA ananurta (3.4), oGHapy>xMBaeMoro NpsAMO UM KOCBEHHO B onpeje-
neHHOM Konu4decTBe obpasua.

3.6 konuyecTBeHHbIN MeToA (quantitative method): MeTtog aHanusa, pe3ynsTaToM KOTOpPOro SIBMSIETCA
Konu4yectso aHanuta (3.4), uamepeHHoe npsiMo (MOACYET MO Macce Unu 06bemy) UNKU KOCBEHHO (MOrMNOLLEHNE
LBeTa, UMNeJaHc U T. 4.) B onpeaeneHHoM konuyectee obpasua.

3.7 cpaBHUTenbHOE uccneaosanne meronoB (methods comparison study): Nccnegosanue, NpoBo-
AumMoe nabopaTtopueii-opraHu3aTtopom, Lenbio KOTOPOro AABASIETCA CPABHEHME anbTePHATUBHOMO METOAa CO
CTaHAapTHLIM METOAOM.

3.8 mexnabopartopHoe uccneaosanue (inter-laboratory study): Mccnegosanme pabounx xapakrepu-
CTUK METOoAa C WUCMOMb30BaAHMEM OAHUX W Tex ke 00pa3sLoB B HECKONMbKMX raboparopusix nog KOHTponem
na6oparopumu-opraHusaropa.

3.9 nabopartopusi-opraHusarop (organising laboratory): INabopaTtopus ¢ kBanMULMPOBaHHLIMU CO-
TPyAHUKAMU, UMEIOLLMMI ONbIT NPOBEAEHUSI CPABHUTENLHOIO MCCREeA0BaHUa U opraHusauuu mexnadoparop-
HOro UccrnegoBaHus.

MpuMeyaHue — [ns aHanusa pe3ynsraToB HEOOXOAMMO y4acTUe KBaMULMPOBaHHOMO crielManucTa no cra-
TUCTUYECKNM UCCResoBaHUsM.

4 O6wme NpUHUMNbLI Banuaauum u ceptudukaumm ansrepHaTMBHbIX METOA0B

4.1 Mportokon Banuaauuu

MpoTokon Banuaauun BkNto4aeT B ceba ABa sTana:

- cpaBHUTENbHOE uccnegosaHue (3.7) ansrepHatusHoro (3.1) u pedpepentHoro (3.2) Metrogos B
naBoparopumn-opraHu3aTope;

- MexxnabopaTtopHoe uccnegosanue (3.8) kaXkaoro M3 aAByx METOAOB.

Ecnu 310 BO3MOXHO, 06a NpoBOAAT NapannenbHo.

TexHn4yeckue npasuna NPoBeAEHNSA CPAaBHUTESIbHOIO UCCNEeA0BaHUA METOA0B U MeXNabopaTopHOro uUc-
cnenoBaHus nNpeacTasneHbl B pasgenax 5 u 6 cooTBETCTBEHHO B 3aBUCUMOCTU OT TOr0, SABNSAETCA NW ansrep-
HaTUBHbIA METOA KAa4€CTBEHHbIM WU KONMMYECTBEHHBIM.

Ecnu anstepHaTUBHBIA METOA MPOLLEN Banuaauuilo u COOTBETCTBYET TpeboBaHUsAM Apyroi opraHuaa-
Luun, TO ANa NPoUeaypel NPU3HAHUS TakuxX PE3ynsTatoB NPEAYCMOTPEHbI CNeLuanbHbie NpaBuna, NPpMBeAEH-
Hble B MPUNOXEHUN A.

2
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4.2 MpuHuunbl ceptudnukauumn

4.2.1 MNpu nocneayiowein ceptudpukaLum ansTepHaTMBHOIO METoAa NPUMEHSIOT (B AononHeHue K 4.1)
ABa crneaylowmx npuHuyuna.

Moapo6Hble ceeaeHus o nposeaeHMn ceptudpukaumm (ynpaBneHwe CpaBHUTENbHbLIM UCCIIEl0BAHUEM
METOA0B U MeXNabopaTopHbIM UCCNEea0BAHMEM, NEPEYEHb OpraHW3aLuil, y4acTBYIOLIMX B npoLecce, BKIO-
4yas JKCNepTHyI0 naGopaTtopuio, Ha3bLIBAEMYIO B HACTOSILLEM CTaHaapre «nabopaTopueit-opraHM3atopom»,
U NPUINALUEHHbIX 9KCNEPTOB, CEPTUUUMPYIOLLUMIA OpraH M T. A.) NPeAOCTaBMnsoTCA CepTUMULUPYIOLLIUM
OpraHoM.

4.2.2 N3rotoBuTENb A0MKEH MCNONBL30BaTb CUCTEMY Ka4yeCTBa, OXBaTbIBAIOLLYIO BECb PSf, MPOAYKLUM,
noanexawlen ceptudukauum U OCHOBAHHYIO HAa COOTBETCTBYIOLLUEM CTaHAApTe, OTHOCALLEMCH K CUCTEMAaM
kavecrtBa (cMm. ISO 9001).

Mpu Bbiaave cepTucukata ceprucuumpyloLias opraHM3aLus AOrDKHA YYUTLIBATb Hanuuue ceptudu-
KaTa CMCTEeMbl KauyecCTBa, BblAAHHOTO CEPTUULIMPYIOLLMM OpraHOM, akKpeAUTOBaHHbIM B ccdepe CUCTEM
KavectBa.

4.2.3 lMocne Bbigavn ceptudmukaTa aomkHa NpoBOAUTLCH perynspHas npoBepka kayecTsa ceptupuum-
pPOBaHHOIO MeToAA. [loMmKeH perynspHo NPOBOAMTLCA ayauT ANs YyCTAHOBNEHUs1 COOTBETCTBUS:

- TpeboBaHuaAM obecneveHus kavectea (cm. 4.2.1);

- TpeB0oBaHUAM KOHTPONA NPOU3BOACTBA Npoaykuuu (cm. 4.2.1).

B gononHexune k o6wmm Tpe6oBaHMAM CUCTEMDBI KAYECTBA U3TOTOBUTEND PETYIISIPHO NPeAbsBNSAET cep-
TUULMpYIOLWEn opraHu3aunn 0GHOBNEHHYIO AOKYMEHTALMIO, YYUTLIBAIOLLYIO BCE U3MEHEHUS, BHECEHHbIE B
NPOAYKT UNu B NPOLECC NPOU3BOACTBA, KOTOPbLIE MOTYT OTPA3UTLCH HA UHCTPYKUUSIX NO UCMONb30BaHUIO Me-
ToAa w/unu Ha pabounx xapakrepuctukax metoaa. lNocne atoro ceptTuhnuMpyOasa opraHM3auus peLuaer,
BIMSIIOT JIM BHECEHHbIE U3MEHEHUA HA pe3ynbTaThl cepTudukauuu.

5 KauecTBeHHble MeToAbl. TeXHUUYECKUX NPOTOKON Banuaauum

5.1 CpaBHUTeNbHOE UccnegoBaHe MeTOA40B

5.1.1 OTHocuTenbHasa TOYHOCTb, OTHOCUTENbHASA CNELUMUIYHOCTb U OTHOCUTENbHAA YYBCTBUTENBHOCTb

5.1.1.1 TepmuHbI U onpegeneHuns

B pamkax gaHHOro craHgaprta UCNonb3ylTCa CReaytoLme TePMUHbI U onpeaeneHus:

5.1.1.1.1 oTtHocuTenbHaa TouHOCTb (AC) (relative accuracy): CTeneHb COOTBETCTBUS MEXAY pe3yrb-
TaTtoM, NOMy4YeHHbIM CTaHAAPTHbIM METOAOM, U Pe3ynbLTaToM, NOMYYEHHbIM ansTepHaTUBHBLIM METOAOM, NPU
nccneaoBaHnM NAeHTUYHbIX 06pasuos’) (cm. 5.1.1.3.1).

MpumedvyaHune — TepMUH KOTHOCUTENBHAA TOYHOCTbY, UCMONb3YyeMblii B HACTOSILLEM CTaHAapTe, ABMAeTcs A0-
MOSTHUTENBHBIM K TEPMUHAM KTOYHOCTBY U «NPaBUIBHOCTLY, Kak oHK onpeaeneHsl B ISO 5725-1 n B ISO 3534-1. B atux
CTaHAapTax yKasblBaeTCs, YTO TOYHOCTb — 3TO «CTeneHb GnU3ocTu pesynbsraTta UCMbITaHUS U NPUHSATOrO OMOPHOro 3Ha-
YeHMS» W YTO NPaBUBHOCTE — 3TO «CTeneHb BrM3ocTU cpefHero 3HadeHust GonbLIOro Yncna PesynsTaToB UCTILITaHUA 1
MPWUHATOrO OMOPHOro 3HaYeHUs». B HacTosILeM cTaHfapTe B Ka4ecTBe MPUHATOrO OMOPHOro 3HaYeHUs BbIGpaHo 3Hade-
HUWe, nony4aemoe pedepeHTHLIM METOAOM. TakuM o6pa3oM, TEPMUH «OTHOCUTENbHLIAY YKasblBaET Ha TO, YTO CTaHAApPT-
HbIA METOZ aBTOMAaTUYECKN He JaeT NMPUHATOE ONOPHOE 3HaYeHue.

5.1.1.1.2 nonoxutenbHoe oTKIoHeHue (PD) (positive deviation): AnsTepHaTUBHbLIA METOA «JOXHOMO-
NOXMTENEH», KOrAa OH NMOKa3blBAET NOMOXKMTENLHOE OTKNOHEHUE, (T. €. NOMyYeH NONOXMTENbHLIN pe3yneTar),
B TO BPEMSA KaK CTaH4apTHbIA METOA AAET OTPULATENbHbLIN Pe3ynbrar.

MonoXxuTenbHoe OTKNOHEHUE CTAHOBUTCA FTOXKHOMONOXUTENbHBIM PE3YNbTaToM, KOrga MOXKHO A40Ka3aTb,
YTO UCTUHHbBIN Pe3ynbTaT OTpULATENEH.

MonouTenbHOe OTKIOHEHWUE CHYUTAETCHA «UCTUHHO MONOXXUTENbHbIM»®, KOrga MO>XHO AO0Ka3aTb, YTO UC-
TUHHbIA PE3ynbTaT NONOXKUTENEH.

5.1.1.1.3 oTpuuatenbHoe oTknoHeHue (ND) (negative deviation): AnsrepHaTUBHbIA METO/ MOKAa3bl-
BaeT oTpuuaTenbHoe OTKIOHEHUe (T. €. MOSyYeH OTpuLaTenbHbIN Pe3ynbrarT), B TO BPEMSA Kak pedpepeHTHbIN
MEeTOoZ AAaeT MONOXUTENbHLIN pesyrbTar.

OTpuuaTenbHOe OTKIIOHEHUE CHMTAETCA «IOXKHOOTPULATENBHBIMY, KOT4a MOXKHO 40Ka3aTb, YTO UCTUH-
HbIli pesyneTaT NoNOXMTENEH.

) ToynHOLOCTUXMUMO, €CRM pa3nuyaloTCs aTarkl NpeaBapuUTensHOro oboralleHns.
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5.1.1.2.4 oTHOcMTenbHas YyBCTBUTENbHOCTL (SE) (relative sensitivity): CnocoGHOCTL ansTepHaTus-
HOro metoaa obHapyxuBaTb aHanuT, Koraa ero oGHapy>xuBaeT pedepeHTHbIn MeToa (M. 5.1.1.3.1).

5.1.1.2.5 otHocuTenbHana cneunduyHocTb (SP) (relative specificity): CnocobHOCTb anbTepHAaTUBHOIO
MeToAa He 0GHapyXMBaTb MUKPOOPraHU3M TOTAa Xe, KOrAa ero He oBHapy>xuBaeT pedepeHTHbI MeToA (CM.
5.1.1.3.1).

5.1.1.2 Mpotokon usmepeHuin

5.1.1.2.1 O6pasubl NULLEBbLIX NPOAYKTOB

[Ins oLeHKK Ype3BbLIYANHO BaXXHO 0TOOpaTh 06pa3Libl NULWEBbLIX NPOAYKTOB, €CTECTBEHHO KOHTAMUHNPO-
BaHHbIE aHANUTOM, NoanexawumMm oGHapy>XEeHUIO NPU Banuaauun.

Ecnu MeTo HY>XHO OLIEHUTb ANS BCEX NULLEBbIX MPOAYKTOB, TO HYXHO U3y4uTb NSATb KATEropuii nuLLe-
BbIX NPOAYKTOB. M0 npocbbe U3roToBUTENs, 3TO YUCNO KAaTeropuin MOXXHO CHU3UTL A0 OAHON, ABYX, TPEX UMK
yeTbipex, €Cnv Banuaauus ansTePHATUBHOTO METOAA OFPAHMYEHA TaKUMKU YKA3aHHbIMU KaTeropusimu. Peko-
MEHAOBaHHbIE KAaTeropum nNepedncneHbl B NpunoxeHun B.

MoaxoasiLme 06pasLbl OKPYXKaOLLER Cpeabl TalKe MOTyT ObiTb BKIKOYEHbI B KA4€CTBE OAHON U3 KaTero-
pui. BeTepuHapHbie 06pasLbl MOXXHO CUMTATL eLle OAHOW KaTeropuen (CM. npunoxexue B).

YKenatenbHo, 4To6bl 06pa3Lbl NMLLEBLIX NPOAYKTOB NPOUCXOAUNM U3 KaK MOXHO 60nee LUMPOKOW 30HbI
pacnpocTpaHeHna ANA YMEHbLUEHUS UCKaXXEHUA, CBA3AHHOrO €O cneuudukon MECTHON NULLM, U ANS pacLum-
peHua auanasoHa Banuaauuu.

Mpw aHanu3e ecTeCcTBeHHO KOHTAMMHMPOBAHHbLIX 00Pa3LOB AWANa30oH U pacnpeaeneHne KOHTaMMHaLmm
06pa3uoB A0MKHbI NPEACTABMATL BCE YPOBHU, OObIMHO NPUCYTCTBYIOLWME B 3TUX NPOAYKTAX, C YNOPOM Ha
MEHbLUEE 3HaYeHune.

Ecnn HeBO3MOXHO NOMY4MTb AOCTATOYHOE KOMMYECTBO €CTECTBEHHO KOHTAMWUHWMPOBAHHBLIX MULLEBbLIX
NPOAYKTOB KaXkaou kaTteropuu, To AONYCTUMO UCNOSb30BAaHWE UCKYCCTBEHHO KOHTAMUHMPOBAHHbIX 0OPa3LIoB.
MeToA4 M ypPOBHM MCKYCCTBEHHOW KOHTaMUHALMW JOIMkHbI o6ecneunsatb nogobue xapakTepucTuk nornyyeH-
HbIX 00pPAa3sLIOB XapakTepuCTukaMm eCTeCTBEHHO KOHTAMUHUPOBAHHbIX 06Pa3uoB (CM. METOAbI MHOKYNALMK U
orpaHuyeHns B npunoxeHum C).

5.1.1.2.2 Yucno o6pasuos

CymMMapHOe Y1CiIo ucnbiTatenbHbIX N0A00PAa3LIOB ANA aHanu3a pasHo 60 ANs KaXa 0l NULLIEBOI KaTero-
puu, BeIBPaHHOI U3 CNMUCKa, NPUBELEHHOTO B NpUNoXeHun B. BHYTpU kaxaoii kateropum Beibupaior npeacra-
BUTEIbHbIE TUMbI NULLEBLIX MPOAYKTOB U aHanu3upytoT 20 ncneitatenbHbiX NoA06pasLos NULLEBOro NPoAyKTa
Kaxxgoro Tuna npeanaraemsiM METOAOM U PEPEPEHTHLIM METOAOM AN NONy4YeHMs MMHUMYM 60 pesyneTaTtoB
ANA KaXaon KaTeropun KaxabiM MeTogoMm. [ns eCTeCTBEHHO KOHTaAMUHUPOBAHHBIX TUNOB NULLEBLIX NPOAYK-
TOB roToBAT 0Bpasel, kak onucaHo B npunoxeHun D. [ns UCKYCCTBEHHO KOHTAMUHWPOBAHHBIX TUMOB MULLE-
BbIX MPOAYKTOB NMOACTPAWBAOT YPOBHU MHOKYNALUMWM TakuMm 0Opas3om, 4ToObl AOCTUYL YACTUYHOTO MOMOXM-
TENbHOTO BbIAEMNEeHNs MUKPOOPraHU3MOB B aHaNM3MpyeMblX UCTIbITaTeNbHbIX Nogobpasuax xoTA bl 04HUM U3
MeTOoA0B. YacTuyHoe BblAENeHne MUKPOOPraHM3MOB AOCTUrAETCA, KOT4a B HEKOTOPOM YUCNE, HO HE BO BCEX,
uenbITaTenbHbIX Nogobpasuax 06HapyXMBaAETCA MOMOXKMTENbHbIA pe3ynsTaT oAHUM UM 06oUMMU MeToaamMu,
ansTEPHaTUBHBLIM UMK pePepeHTHbIM.

YKenatenbHo nony4uTb NpuMepHo 50 % nonoxuTenbHbIX pe3ynsratoB U 50 % oTpuuatenbHblX. 3TO
pekoMeHaaums, a He abconoTHO TpebyeMoe NPOLEHTHOE COOTHOLLEHWE, MPW YCMOBUM, YTO HEKOTOPOE YNCHO
UCNbITATENbHLIX MOA0OPA3LOB «MOMOXUTENBHO», @ YaCTb — «OTpULLATENbHLI» AN OAHOMO U TOFO Xe Tuna
NULLIEBOrO NPOAYKTA.

5.1.1.2.3 TpurotoBneHue ncnbiTatenbHbiX 06pasLos

PedhepeHTHbI 1 anbTepHaTUBHbLIA METOAbI AOIMKHbI ObITb MPOBEAEHbLI, HACKONBKO 3TO BO3MOXHO, Ha
OAHOM U TOM ke oBpasue.

Tak, ecrniu nepsas cragus 060mMx METOLOB OAMHAKOBA (Hanpumep, TOT Xe camblii NpeaBapuTensHo 060-
rawjeHHbIn BynbOoH), TO NPOBOAAT PENNMKALMIO Ha BTOPOI cTaauu (Npunoxexnue D, cnyyaii 1).

B cnyyae, korga nepsoHavanbHas KynsTypanbHasa cpefa, METoLoNorMsl U PacTBOPbl pasnuyaoTcs,
rOTOBAT NapHbIE UCMNLITATENbHLIE NOA00Pa3LUbI ANA aHanu3a. MiMelTcs ABa OCHOBHbIX METOAA ANA TaKMX Npo-
ueayp npuroToBreHuUs.

B nepeom cnyyae cmeLuMBaioT ABOIHYIO HaBecky obpasua G paBHO MO BECY M 06bEMY HaBECKOI
CTEPUNBLHOW BOALI UMK APYroro noaxoasLLero paséaBnTtens v TWATENbHO FOMOTEHU3UPYIOT. 3aTeM pasaensior
ee Ha ABa nogobpasua, obpaLuas 0co6oe BHUMAHWE Ha YBENMUYEHUE KOHLIEHTPaLMKU NEPBUYHOIO oBoralleHus
npumepHo Ha 10 % ansa komneHcauyum adpekta pasbasneHns pa3baBneHHOro roMOreHU3MpPoOBaHHoro obpas-
ua (npunoxexue D, cnyyan 2).
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Bo BTOpPOM crny4yae HENOCPELCTBEHHO 3aceBaloT obpasel, NULLEBOro NPOAYKTa HavanbHbIM NOCEBHbLIM
maTtepuanoMm B KONMWUYECTBE, AOCTATOMHOM ANSA NOSyYEeHUS YacTUYHOrO BblAENEHUS MUKPOOPraHU3MOB U3
aHanU3upyeMbIX UCMbITATENbHBIX NOL06Pa3LOB XOTS Obl O4HUM METOAOM MOCHMe TOro, Kak MUKPOOPraHU3Mbl
NPULLINU B COCTOSIHWE paBHOBecUsi B oGpasue NuLieBoro npoaykta. [10TOM npuroToBNSIOT UCHbITATENbHbIE
nogobpasubl BECOM B 25 T 1 npoueaypy NPOAOMKAIOT Tak, Kak onucaHo B npunoxeHuu D. Takas npoueaypa
npeanoYTUTENbHA ANS XUAKUX MPOAYKTOB, HO MOXET ObiTb NPUMEHUMA W ANS NULLEBOIO Npoaykra noboro
TMMa Npu YCNOBUM, YTO MULLEBOM NPOAYKT TLLATENBHO FOMOTEHU3NPOBAH.

5.1.1.3 BblMMCNEHUs U MHTEPNPETALUA PEe3ynbTaToB

5.1.1.3.1 O6GpaboTka AaHHbIX

MapHble gaHHble pedPepeHTHOro U ankTepPHaTUBHOIO METOAOB 3aHOCAT B TAGnuLy U BLIMUCHIAIOT Cre-
Aylome napameTpbl Anst KaX4oi kateropuu nuuiesoro npoaykra (60 o6pasLoB), kak ykasaHo B Tabnuue 1.

Tabnuya 1— lNapHble pesynsraTtel pedepeHTHOro U ansTepHaTUBHOTO METOA 0B

PesyniraThl

PedepeHTHBI MeToA nonoxuTterneH (R +)

PedbepeHTHBI MeToa oTpuLaTeneH (R —)

AnBTepHaTMBHBIA METOA MOMOXU-
TeneH (A+)

+ / + nonoxurenbHoe cornacosa-
Hue (PA)

— [ + nonoXxuTensHoe OTKMNOHEHNE
(R-/A +)

AnsTepHaTMBHBIA MeToa oTpuua-
TerneH (A-)

+ / — oTpuLaTenbHOe OTKNOHEHNe
ND)(A-/R +)

— /| — oTpuuaTtensHoe cornacosa-
Hue (NA)

BeluncneHus gomkHbl NPOBOAUTLCA HA psAe OTPULATENbHBLIX PE3YNLTaToB, NONYYEeHHbIX CTaHAAPTHLIM
METOAOM, YUCINO KOTOPbIX AN Pe3ynsTaroB U3 Tabnuubl 1 HE MOXET NPEBbILLAaTh YABOEHHOE YMCIIO0 MOSNOXM-
TernbHbIX pe3ynsrarTos. [pu Heo6X0AUMMOCTU MOXKHO BbIOMpaTb OTPULATENbHLIE PE3yNnbTarbl, HENOCPEACTBEH-
HO CrefyioLLmMe 3a NONOXUTENbHbLIM Pe3ynsTaToM, B Nopsiike aHanu3a obpasLios.

Mcnonb3yoTes Tpu CneayoLwmx Kpurepus:

OTHocuTenbHasa To4HOCTL (AC):

wﬂ)o

AC= %.

OTHocuTenbHasa cneumduyHocTb (SP):

SP:’,\\II—'j\100%.

OTHOCUTENLHAA YYBCTBUTENLHOCTL (SE):

SE =%1oo %,

+

rae N — cymmapHoe uucno obpasuos (NA + PA + PD + ND);
(MonoxwuTtensHoe oTkNoHeHue (PD), oTpuuatenbHoe oTkroHeHue (ND), oTpuuaTensHoOe cornacosa-
Hue (NA), nonoxutenbHoe cornacosanue (PA));
N_ — cymmapHoe 4MCcrno oTpuuaTtenbHbIX pe3ynbTaTtoB Ana pedepeHTHoro metoga (VA + PD);
N, — cymmapHOEe 4MCro NOnoXMTENbHbIX Pe3ynsTaToB Ansa pedepeHTHoro mertoga (PA + ND).

5.1.1.3.2 [oBeputenbHble UHTEPBArbI

BbluucneHue 10BepUTENbHBIX MHTEPBANOB, CBA3AHHbIX C YNCIOM UCMbITAHHbLIX 00pa3L0B, NPUBEAEHO B
npunoxeHun E.

5.1.1.3.3 Hecosnagatwowyue pesynsraTtbl

MpoBepsiloT HecoBnagatolme pesynbraThl, Kak onucaHo B npunoxeHun F [kputepuit MakHemapa
(McNemar)], ucnons3aysi nogcdet PD n ND (cm. 5.1.1.3.1).

Korga 3HaveHua PD n ND BbICOKM M NpaKTMYECKM OAuHAaKOBbI, kputepuin MakHemapa He nossonder
YCTaHOBUTb CTaTUCTUYECKOe pasnuune Mexay metogamu. B Takom cnyyae naboparopus-opraHusaTop 4osmk-
Ha NoCTapaTbCs BbIACHUTL NPUYKHbLI BLICOKKUX 3Ha4YeHuit PD n ND. Bonee Toro, U3 BbILLECKa3aHHOTO Crieayer,
YTO OTHOCUTENbHYIO TOYHOCTb METOAA HESb3A MHTEPNPETUPOBATL, UCMNOMNb3YS TONLKO kpuTepuit MakHemapa.

5.1.1.3.4 CBoaka BblMMCNEHUI

Bce BbluMCNEHNST 4OMKHBI BbITb NpeacTaBneHsl B popme Tabnuupl 2.
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Ta6nuya 2 — BblMUCNEHNE OTHOCUTENBHOM TOMHOCTU, OTHOCUTENBHOW YYBCTBUTENBHOCTU U OTHOCUTESNBHO cneuu-
dunyHoCcTH

OTHocuTenbHan OTHocuTenbHas OTHocuTtensHasa
MaTtpuupl PA| NA| ND | PD | Cymma TOYHOCTb N, YYBCTBUTEMBHOCTL N cneLneuYHOCTL
AC (%) SE (%) SP (%)

N 100 x I,:\’IA+NA PA + ND 100N><PA NA + PD 100A;<NA

Muiwesasn
KaTeropusi 1

Muesasn
KaTeropus 2

Muuesasn
KaTeropus 3

Muuiesasn
KaTeropusi 4

MuweBasn
kaTeropus 5

BCEIO

5.1.1.3.5 WNHTepnperauunsa pesynsraTtoB

HyxxHO cchopmmpoBaTh Tabnuuy, BKMOYatoLwyo HeobpaboTaHHble pesynbrarhbl (TO eCTb BCE NOMOXU-
TenbHbIE U OTpULATENbHbIE pe3ynsrarbl U3 Tabnuubl 1).

Ha OCHOBaHMK YKCra NOMOXMTESIbHbIX OTKIIOHEHUIA U YMCNa OTPULATENbHbIX OTKIIOHEHUI OLIEHWMBAIOT
BO3MOXHOCTb anbTePHATUBHOIO METOAA nosyyaTs Gonbluee UMM MEHbLUIEE YACIO UCTUHHO NOMNOXMTENbHbIX
pe3yneTaToB, Yem pedepeHTHbIM METOLOM.

B otueTte 06 uccnenoBaHuy pesynbrarthl, NOSYYEHHbIE C €CTECTBEHHO KOHTAMWHUPOBAHHBLIMU N NCKYC-
CTBEHHO KOHTaMWHUPOBAHHLIMW 06pa3LaMmu, 4OomkHe! ObiTb NPeACTaBNEHbI Pa3AenbHo.

Mpoueaypa UCKYCCTBEHHON KOHTaMMHALMKU UCNbITATENbHLIX 00pa3LIoB A0mMKHA ObITb ONMCaHa B OTYETE
00 uccneaoBaHUu.

[aHHble, onybrMKoBaHHbIE B APYTMX UCTOYHUKAX U COOTBETCTBYIOLLME YCIOBUAM, YKa3aHHbIM B NPUNMO-
KEHUU A, MOXKHO UCMONb30BaTh sl OL€HKWM OTHOCUTENbLHON TOYHOCTH.

5.1.2 OTHOCUTENbHbIN YPOBEeHb OOHAPYXeHUA

5.1.2.1 Onpeaenexnue

B pamkax AaHHOrO CTaHAAapTa noj OTHOCUTENbHbIM YPOBHEM OOHapY>XEHUA MOHWUMAIOT HAUMEHbLUEE
YUCNO KYNBTUBUPYEMbIX MUKPOOPraHU3MOB (3.4), KOTOPOE MOXET ObITb 0BHapyXxeHo B 06pa3sue B 50 % cnyva-
€B anbTePHaTUBHBLIM U pedepPEHTHBIM METOAAMMU.

5.1.2.2 lMpoTokon usmepeHui

McnbiTaHue npoBoAAT crneayowmm o6pasom:

- UCNONb3YIOT OAUH NULLEBOM NPOAYKT U3 KAKAOW NULLIEBOI Kareropuu, BbiOpaHHoi no 5.1.1.2.1, ¢ y4e-
TOM obnacrtu npumeHeHua sanuaauuu (CM. npunoxexue B);

- UCMOSb3YIOT NATb Pa3HbIX LENEBbIX MUKPOOPraHU3MOB (MU MEHbLLE C YYETOM 00nacTu NpUMeHeHus
BanuAaaLum), Kaxabii U3 KOTOPbIX NpeaHa3HavYeH ANa OA4HON NULLEBON KaTeropuu, ecnu 3to BO3MOXHO (onpe-
AeneHve LeneBbiX MUKPOOpraHM3mMoB NpuseaeHo B npunoxeHum G.1);

- NPeANnOYTUTENLHO NPOBOAAT UCNLITAHUA ANSA NATU YPOBHEW (HO MUHUMYM ANA TPEX YPOBHEW) NO OAHO-
MYy LIENEBOMY MMKPOOPraHUamMy Ha Kbl NULIEBOW NPOAYKT, BKIIOYAsi OTPULATENbHBIW KOHTPONbHLIN 06-
pasey u T. 4. MepBbIM YPOBHEM AOMKEH CRYXMTb OTPULIATENbHLIA KOHTPONbHLIA 06paseu. Bropeim ypoBHEM
JOMMKEH ObITb TEOPETUYECKUI YPOBEHb ODHapYXeHUA. TpeTuit ypoBeHb — HEMHOTO Bbille TEOPETUYECKOro
nopora oGHapy>XeHus, n BCe NocneayoLme ypoBHM A0IKHbI ObiTh Bbille npepbiayLiero. MoxHO “cnonb3o-
BaTb MOCIeA0BaTeNbHbIE BEPXHNE YPOBHU C KOHLIEHTPALMAMU, Pa3HALLMMUCSH MHOXUTENEM, NPpUbnu3nTensHo
paBHbIM 3;

- BOCMPOU3BOAAT KaXkaylo kOMOuHauuio (NULLEeBO NPOAYKT, YPOBEHb KOHTAMMHALMK) LIECTb pa3 Ans
UCNbITAHUA U ankTEPHATUBHLIM U pedepeHTHLIM METoAaMU. MPOBOAAT pa3aeneHne Ha YyPoBHE, rae MEeToabl
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OTNMYALOTCA, KaK NokasaHo B npunoxenun D. Takum o6pa3om, ecnm atan 1 060Mx METOA0B OAUHAKOB (HaNpu-
Mep, TOT e NpeaBapuTenbHO 0BoraLleHHbI OyNbOoH), NPOBOAAT pasaeneHune Ha arane 2 (CM. npunoxexue D,
cnydan 1). Ecnu nepsbIii 9Tan He 04UMHAKOB, TO €CTb KyNnkTyparbHasa cpeja, MeToA0sormsa unu cTeneHb pas-
BeJeHWsl pa3nnMyaloTcsl, TO CMELLMBALOT YBOEHHYIO Maccy obpasua ¢ paBHbIM No Macce Unn obbLemy konuye-
CTBOM CTEPUNbLHOI BOAbI MU APYroro noaxoasiero pasbasutens, a noToMm pasfaensiiot Ha gsa noaobpasua;

- UCNOMb3YIOT MOJHYIO NPOLEAYPY anbTePHATUBHOIO U pPeEPEHTHOr0 METOAO0B, BKIIOYas NMOATOTOBKY
obpasua. 3aceB Kaxgoro nuuiesoro obpasua MOXHO NPOBOAUTL A0 unu nocne A06aBneHUs KynsTypanbHOM
cpeabl.

Ecnu HyxHO, TO ans obecnevyeHus nyywen NpPeuusMoHHOCTM HA CAMOM HUXKHEM YPOBHE MOCEBHOMO
maTtepuana yBenuymMBalT Maccy nuiieBoro obpasua unu Yucno pennuk obpasuoB. Hanpumep, MOXHO uC-
nonb3oBaTtb 75 r nuweBoro obpasua, KOHTaMUHUPOBAHHOIO TPEMA KneTkamu, BMecTo 25 r obpasua, KoHTa-
MWHUPOBAHHOTO OAHON KNETKON.

Yem GonbLUE YUCIO MCMONb30BaAHHLIX YPOBHEN 3aceBa, TEM TOYHEE onpeAeneHue nopora 0OHapy>XeHUsl.

5.1.2.3 BbluucneHus

Ons kaxaoro ypoeHsa L; (f = ot 0 Ao 3) u kaxaoii komOuHaumu ouwesoi npoaykt/uramm (= ot 1 o 5)
cpaBHUBalT 06a MeToaa, Kak ykasaHo B Tabnuue 3.

Tabnuya 3 — BeluncrneHne 0OTHOCUTENBHOMO YPOBHS 06HapyXeHus

PesynetaThl
MeTog
OTpuLjaTenbHble (-) MonoxutenbHble (+) Beero
PedepeHTHbIA a n-a n=6
AnsrepHaTUBHbIA b n-»b n=6
Bcero a+b 2n-—(a+bh) 2n=12

Ons Tabnuy Manoro pasmepa 2 Ha 2 UCMONb30BaTb TOYHbIE KpuTepuu duwiepa.

5.1.2.4 CpaBHeHus

YT06bl HE NPOBOANTL CPaBHEHUE 0B60UX METOAOB Ha KAXAOM YPOBHE W AN KAXAO0ro NpoAyKTa U LUTaMm-
Ma, MOXHO UCMOMb30BaTh OAHO U TO X€ UCNbITaAHMEe NpuU CPAaBHEHUWU ABYX NPOAYKTOB/LITAMMOB HA OAHOM U
TOM K€ YPOBHE.

Ecnu ecTb 0CHOBaHUSA CUUTATb, YTO NPOAYKT U LLITAMMbl CPABHUMbI, TO TAK0O€ Xe UCTbITAHME MOXHO Npo-
BECTW npu 1 > 6 ¢ 06beANHEHUEM NPOAYKTA/LUITAMMOB A KAKA0TO YPOBHS L.

YPOBHU TOXE MOXHO 00LEAMHATb ANA NPOBEPOK, HO MCMOMbL3yst NPpU STOM pawxuposanue: Ly , Ly,
LooLy+Lo, Ly + L, Ly Ly + Lo+ L3 Ly + L, + L3 L, +Ls,..., Kak C OGbEANHEHUEM NPOAYKTA/LITAMMOB,
TaK 1 6e3 o6beaAnHeHUS.

B oTuere ykasarb BCe CyLLUECTBEHHbIE PasnnM4yusa Mexay MeTogamMu, npoaykramu/lwrammamm n/wnm ypos-
HAMU.

5.1.2.5 WUHTepnpeTayus pesynsraTos

MuTepnpetauuio npoBoaMT naboparopus-opraHM3aTtop, Ha KOTOPYIO BO3MOXEeHa OTBETCTBEHHOCTb 3a
n3yvyeHme MeTtoaoB CpaBHEHMUA.

OTHOCUTENbHbLIN YPOBEHb OOHAPYXXEHUS NEXUT MEXAY ABYMSA YPOBHAMM KOHTaAMUHUPOBAaHUSA, AAIOLLM-
MM COOTBETCTBEHHO YpOBEHb OOHapYXeHUA MeHee n 6onee 50 %. MO3TOMY OTHOCUTENLHbLIN YPOBEHbL 0OHa-
pPY>XEHUA NpeAcTaBnsalT AUuanasoHoM.

5.1.3 VHKNI03MBHOCTbL U 3KCKMIO3UBHOCTL

5.1.3.1 OnpepenexHue

WMHKNIO3UBHOCTb — 3TO CMOCOBGHOCTb OBHApY)XEHUS1 C NOMOLLLIO anbkTePHAaTUBHOrO METoAAa LENEBOro
aHanuTa B LULMPOKOM AunanasoHe LTaMMOB.

OKCKIMIO3UBHOCTb — 3TO OTCYTCTBUE MHTEPepeHLUN OT YMECTHOTO ANs anbTEPHAaTUBHOIO MeToaa ama-
na3oHa HeueneBbIX LUITAMMOB.

5.1.3.2 lNMpotokon usmepeHunin

5.1.3.2.1 Bbibop ucnbiTarenbHbIX LUITAMMOB

5.1.3.2.1.1 O6wue TpeboBaHnA

[nsa ycTpaHeHusi nokasnbHbIX OTKNOHEHUA UCNONb3YIOT AMANAa30H MUKPOOPraHW3MOB MU LUTAMMOB.

Kputepun ans BbiOopa UCNbITaTENbHLIX LUTAMMOB NPUBEAEHLI B NPUNOXKEHUN G.
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[nA Kaxkgoro wramMmma AoMmkHbl 6bITb NpuBeAeHbl BUOXMMUYECKUE, CEPOTIOTUYECKNE, @ ECNU YMECTHO, TO
U rEHETUYECKUE XapaKTEPUCTUKKN, NOAPOOHBIE B CTENEHM, 4OCTATOMHON AN YCTAHOBMEHUS UX AEHTUYHOCTH,
U NPeanoYTUTENBHO, YTOBLI LITaMM GbIN M30MMPOBaH OT NpoaykTa. KpoMe Toro, Mmatepuan NpoaykTa, u3 KoTo-
poro OH 6bin BblAENEH NepBOHAYanbHO, AoMmkeH GbiTb U3BECTEH U IOKYMEHTUPOBAH.

5.1.3.2.1.2 Llenesble MUKPOOPraHU3Mbl

Bbibupator He meHee 50 YMCTbIX KyNbTyp MUKPOOPraHU3MOB, NOAXOAALLMX ANSA arlbTEPHATUBHOIO METO-
Ja 1 ucnonb3yemoro nuiLesoro npoaykra (cm. G.3), 3a uckntoueHmem cnydasa Salmonella (canbMoHennbl).

B cnydyae metogos ans Salmonella BbibupatoT He MeHee 30 YUCTbIX KyNbTyp UM MUKPOOPraHM3MOB.

5.1.3.2.1.3 HeueneBble MUKPOOPraHM3mbl

BbiGupator He MeHee 30 YMCTbIX KYMETYP MUKPOOPraHU3MOB M3 YWUCna TeX LUTAMMOB, YTO 3aBEAOMO
NPUBOAAT K UHTEPAIEPEHLMUM C LieNEBLIMU MUKPOOPraHM3MaMu, U M3 YUCna LLTaMMOB, ECTECTBEHHO cofepxa-
LLMXCA B KAXKOAOM Marepuane UcnbITyeMoro Npoaykra, BKMIOYEHHOro B Banuaauuio (cm. G.4).

5.1.3.2.2 NHOKynsuua

5.1.3.2.2.1 O6wwue TpeboBaHusn

Kaxxgoe ucnbiTaHne npou3BOAUTCA OAHOKpaTHO. 3aceB MUTaTenbHOW Cpeabl NMPOU3BOAAT C NMOMOLLLIO
pasbaBneHna YUCTON KYNLTYPbIl K&XKA0ro UcnelTatensHoro wramma. O6pasew npoaykra He 4o6aBnsioT.

5.1.3.2.2.2 LleneBble MUKPOOPraHn3Mbl

YpoBeHb 3aceBaemoli KyneTypbl gomkeH 6biTb B 10—100 pa3s Gonblie MUHUMaNbHOTO OTHOCUTESNbHO-
ro ypoBHsi OBHapY>XeHUs1 ANA ankTEPHATUBHOIO MeToAa. Mpu 9TOM HYXHO MCMONbL30BaTh MOMHbIA NPOTOKON
ansTEepPHaTMBHOIO METOAA, BKIOYasi, €Cnu 3T0 Heobxoaumo, npeasapuTenbHoe oborawexnue. B cnyyae no-
NyYEeHUsA NOXHOOTPULIATESbHbIX UM COMHUTENbHbIX PE3YNLTATOB LUTAMMbI HY>KHO UCMbITATh MOBTOPHO C NpU-
BrneYeHnem pedepeHTHOro MeToga.

5.1.3.2.2.3 Heuenesble MUKPOOPraHM3mbl

YpoBeHb 3aceBaeMom KyneTypbl AOSDKEH BbITb 6rn3ok K HanbobLLIEMY YPOBHIO KOHTAMUHALMM, KOTOPbIN
0XMZ AT 0BHaPYXUTb BO BCEX KATErOPUAX UCMNONb3YeMbIX MPOAYKTOB.

Heobx0AMMO YyCTaHOBUTL HaNMuKMe SKCKMO3MBHOCTU. ECnn KoHedHan nutatensHas cpesa KyneTyparnb-
HOW cpepbl npeacTaBnsaeT cobon m3buparenbHyo XMAKYI0 NuTaTenbHyo cpeay (BynboH), TO Takyl cpeay
3aMEHSIIOT Ha MoAXoAsiLLy0 Heu3bupaTenbHyIo XUAKYIO0 NUTaTenbHyo cpeay. Ecnu anstepHaTUBHLIG MeToA
JaeT MONOXMTENbHLIE UMM COMHUTENbHLIE Pe3ynbTaThl ¢ HELENeBbIMU MUKPOOPraHU3MamMu, TO UCNbITaHUE
MOBTOPSIOT C UCMONb30BAHNEM MOMHOrO MpoTokona. MamepeHusi pedhepeHTHbIM METOAOM NPOBOASAT TONbLKO
OZIMH pas3.

5.1.3.3 lpeacraeneHune pesynsrartos

Pesynbratbl NpeacTaBnsAioT B Buge Tabnuubl 4.

Tabnuya 4 — MpeacrasneHne pesynsTaToB Mo U3GMpaTensHOCTU

PesyneraTbl
PechepeHTHBIN MeTo, AnbTepHaTUBHbBIA MeTo,
MwukpoopraHusmbl ep A P A
OxuaaeMbli OecTBUTENBHBIN OXugaembiin OevcTBUTENbHBIN
pesynesrat pesynerart pesynsrat pesynerat

LleneBble WTaMMbl

1

2

T o

Heuenesble LWTaMMbI

1

2

T o
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5.1.3.4 WNuTepnpetauus pesynsraTos

WHTepnpetaumio nposoanT nabopatopusi, Ha KOTOPYIO BO3MOXeHa OTBETCTBEHHOCTb 3a CPaBHUTENb-
HO€ un3y4yeHue MeToaos, NPUYEM B pacyET AOIMKHbI MPUHUMATbLCA KaK KONMMYEeCTBEHHbIE, TaK U KAYECTBEHHbIe
acnekTbl (1. €. 60Ne3HEeTBOPHOCTb, PACMPOCTPAHEHHOCTb, KYNbTypanbHble acnekTbl UCMbITATENbHbIX LUTAM-
MOB, HanpPUMep, NOABWKHOCTb, YYBCTBUTENbLHOCTb K HebnaronpusaTHbIM chaktopam U T. 4.).

Opyrne onybnukoBaHHbIE AAHHBIE MO aNbTEePHAaTUBHOMY METOAY, YAOBMETBOpPsioLuMe TpeboBaHUsAM Ha-
CTofILLero craHaapra, Takke MOryT ObiThb MCMONb30BaHbl nabopatopueii, OTBevaloLei 3a CpaBHUTENbHOE
u3yyeHue MeTOA0B, ANA NONYYEHUS AONONHUTENBHOW MH(OPMALIMK O BbILLEYNOMSIHYTbIX KpUTEPUSAX (CM. NpU-
noxxeHue A, cogepxailee KpuTEPUM NPU3HAHUS CTOPOHHUX PE3ynbLTaToB).

5.2 MexnaGoparopHoe uccriegosanue

Lienbio mexnabopaTopHOro UCCNEAOBaHUS SIBMSIETCA YCTAHOBNEHME U3MEHUYMBOCTU pe3ynbLTaTtoB, No-
Ny4YeHHbIX pa3HbiMK NabopaTopusiMmM NPy UCMONb30BAHUUN UAEHTUYHbIX 00Pa3LOB, U CPABHEHNE 3TUX PE3YTb-
TaroB C pe3ynbratamMmu, nNony4vyeHHbLIMU NpuU cpaBHUTENLHOM UCCrea0BaHUN METOA0B.

5.2.1 MpoTokon usmepeHun

5.2.1.1 MexnabopaTtopHoe uccnenoBaHue AOIMKHO BKIOYaTb B cebs MMHMMYM 10 COTPYAHMYAIOLINX
naboparopuii, pesynsrarbl KOTOPbIX HE CoAepXaT BbIOPOCHI.

YkasaHnus u TpeboBaHusi N0 opraHm3auum, KOOpAUHALIMKU U NPOBEAEHUIO MeXNabopaTopHbIX UCCNEA0Ba-
HWUIA NpuBEAEHbl B NpunoxeHuu H.

Heobxoaumo, ytobbl CNeumanucT No aHanuay pe3ynsTaTtoB U3 KaXKaon coTpyaHuyatoulen naboparopum
NPOABUI AOCTATOYHYIO KOMMETEHTHOCTb B NPUMEHEHUN anbTepPHaTUBHOIO U pedpepeHTHOro MeTo40B A0 yya-
CTUS B CAMOM WUCCREef0BaHUN.

5.2.1.2 TMpoTokon BKNIOYaET criegyowme TpeboBaHus:

- ANA NPUrOTOBMNEHMSA UCMbITATENbHbIX 00pa3LOB UCMOMbL3YIOT OAHY MOAXOASLLYIO MULLEBYIO MaTpULy
(npunoxeHue B);

- NPOTOKOJ UCKYCCTBEHHOW KOHTaMUHaUMmM nuiieBoro obpasua A0mkeH COOTBETCTBOBAThL BbIOPAHHOMY
nuwesomy cybcrpaTy. Kaxabin obpasew gormkeH ObiTb 3acesH uHausuayanbHo. Kaxpgas «cnenas» konus
(pennuka) gormkHa BbITb NPUrOTOBNEHA Tak, YTOObLI rapaHTMPOBAaTb FOMOrEHHOCTL 06pasLoB NpU UHAUBUAY-
ansHOM 3aceBe Kaaoi konuu. Ons ycTaHOBMNEHUSA TOMOreéHHOCTU HeoBXoAUMO NpoaHanu3mpoBarL COOTBET-
cTBytoLlee uncno o6pasuos (M. npunoxenue H);

- He0BX0AMMO UCMONb30BAaThL MO MEHbLUEH Mepe TPU Pa3HbIX YPOBHA KOHTaMUHALUK: NEPBbIM YPOBHEM
Lo nomxkeH ObiTb OTPULATENBHBIA KOHTPOMbHbLIA YPOBEHb, OAWH YPOBEHb Ly A0rKkeH GbiTb HEMHOMO GonbLue
YPOBHS1 0GHapPY)XEHUA ansTepPHaTUBHOrO METOAA U OAUH YPOBEHb L, AOMKeH ObiTb npumepHo B 10 pas Gonb-
Lue ypoBHS 0BHapyxeHus (Hanpumep, 0; 3 u 30 knetok / 25 1);

- Ka)kgas coTpyaHuyaoLwasn naboparopusi A0/mkHa NPoOaHanM3npoBaTb N0 MeHbLUEN Mepe 8 «crnenbix»
KOMWIA Ha Ka)KOOM YPOBHE KOHTaMUHaUMKM pehepeHTHbIM U ansTepHaTUBHLIM METOAAMM;

- AN aHanu3a roToBsAT CYCNeH3UIo U3 Kaxxgoro obpasua;

- aHanu3 06pa3uoB AomkeH ObITb NPOBEAEH B KaXkaoi nabopaTtopumn B yCTAHOBNEHHbI AEHb;

- uccnegyemMble obpasubl KynbTUBMPYIOT B COOTBETCTBUM C MpunoxeHuem J. Tak, ecnv nepsbii aran
KYNbTMBUPOBAHUS OAMHAKOB W AN PECHEPEHTHOTO, U ANs anbTEPHATUBHOTO METOA 0B, 3TY KYNLTYPY UCMOMb3Y-
0T AN1S 3aCeBa Ha KaXKAOM U3 NOCNEeAYoLWmMX 3TanoB (NpunoxeHue J, cnyyaii 1). ECnm nepeuYdHbIE KynbTYpbl
ANs KaXaoro MeToza pasnuyHbl, TO COOTBETCTBYIOLLME PENIUKA UCNONL3YIOT ANS UHAMBUAYaNbHOTO BbINOI-
HEeHMsa KaXxgoro metoga (npunoxxexue J, cnydan 2);

- B NoboM cnyyae KoMOUMHaALUA «4UCNO YPOBHEW KOHTAMUHALMU/MUCIIO PENNUK/MMCIO BbIGPAHHbIX Na-
Bopartopuii» aomkHa bbiTb NogobpaHa Tak, YToObl ANS BbIYMUCNEHUA MMenock He meHee 480 pesynbratos (No
240 ana kaxgoro Metoaa).

5.2.1.3 NaBopaTopusa-opraHm3aTop Ha OCHOBAHWM BCEX MOMYYEHHbIX AaHHbIX (CM. npunoxeHue H.3)
[I0MKHA ONPEeAEnUTb, KaKMe pe3ynbTaThl ABNSIOTCSA FOAHbIMU, @ KaKne pe3ynbTaThl SIBIATCA BbIOpocamu, ans
OOIDKHOIO yyeTa npu BblMMCNEHUN AAHHbIX O TOMHOCTU. CMOTPU nNpunoxeHue K, B KOTOPOM NPUBEAEHbI PEKO-
MeHaauuu, onpeaensiowue MUKPoOUONOrnyeckne ycrnoBus ans oTopakoBkU AaHHbIX.

NPEAYMNPEXAEHUE — Pesynbratbl nacoparopui-yyaCTHUKOB He crieqyeT UCKIYaTb, ecrnun
HeT YeTKOro 06 bACHEHUA UMEKLUXCA NPYObIX OWUGOK.
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5.2.2 BblyucneHus
5.2.2.1 [1nsa KaXkgoro ypoBHA NONOXMUTENbHbIE Pe3ynbTaThl AN Kaxaoro MeToaa BHECTU B Tabnuubl 5 1 6.

Ta6nuuya 5— MonoxuTenbHble peaynsTaTkl ANA CTAHAAPTHOMO MeToaa

YpoBeHb KOHTaMUHaLmu
NaGopaTopum
Lo Ly Ly

INabopatopus 1 /8 /8 /8
Iabopatopus 2 /8 /8 /8
INabopatopus 3 /8 /8 /8

UT 4. /8 /8 /8

Bcero Fpe TP,P TP,°
a NoxXHOMOMOXMUTENBHBIE N0 PePePEHTHOMY METOAY.
P YCTUHHO NonoXuMTENbHbIe Ha YpoBHE 1 Mo pedpepeHTHOMY METOAY.
¢ MICTMHHO NonoXuTeneHbIE Ha YPOBHE 2 Mo pedepeHTHOMY MeTogY.

Ta6nuya 6 — MonoxuTensHeIe pesynsTaThl AN ankTepHaTMBHOMO MeToaa

YpoBeHb KOHTamMWHaLMm
NaGopaTopun

Lo Lq L

INabopaTopus 1 /8 /8 18

INabopaTtopus 2 /8 /8 18

ITabopatopus 3 /8 /8 18

nT A /8 /8 /8
Bcero FPa TPb TP,®

3 [1oXHOMOMOXUTENbHbIE NO anNbTEPHATUBHOMY METOAY.
b McTuHHO nonoxuTenkbHble Ha ypoBHe 1 MO ankTepHaTUBHOMY MeTofY.
¢ ICTUHHO NonoXUTENbHBIE HA YPOBHE 2 N0 ansTepHaTUBHOMY METOAY.

5.2.2.2 [ina ypoBHA Ly 1 ANA KaXAQ0T0 METOAA BbIMUCITUTDL BLIPAKEHHYIO B NPOLIEHTAX CNeunupUIYHOCTb

SP no copmyne
SP= [1 - (F—ano %,
N_

rne N_ — oGLuee 4ncno Bcex UCNbITaHN ANA YPOBHA Ly,
FP — 4Kucno noXxHOMONOXUTENbHLIX Pe3ynbTaToB.

5.2.2.3 [nA Kaxgoro ypoBHA KOHTAMUHALMU M ANA KaX40ro METOAA BbIYMCIUTL BbLIPAXKEHHYIO B NPO-
LUeHTax 4yBCTBUTENBLHOCTb SE no chopmyne

SE = L—Pmo %,

+

rae N, — obuee uncno Bcex UCNbITaHNin ANA ypoBHewn L, u L,, COOTBETCTBEHHO;
TP — 4uCno UCTUHHO NONOXMTENbHBLIX PE3yNLTaToB.

5.2.2.4 Ona kagaoro ypoBHA KOHTaMMHAUMW U COBOKYNHOCTW pE3ynbTaToOB CPABHUBAIOT anbrepHa-
TUBHbIN MeTOA C pehepeHTHbBIM METOAOM ANA BbIYMCNEHUA OTHOCUTENbLHON TOYHOCTU U ANA U3YYEHUS He-
CcoBnagaroLLmnx pe3ynsrartos.

Kaxxaylo napy pesynbsratoB, NOfly4eHHbIX HA 00pasue, 3MEePEHHOM anbTePHATUBHLIM U CTaHAAPTHLIM
MeToaamu, npeacTaensior B Tabnuue 7.
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Tabnuuya 7 — lNapHble pesyneraThbl ansTepPHaTMBHOMO U pedhepeHTHOro METOZLOB, NoMyYeHHble B MexriaGopaTopHoM
uccnegoBaHum

AnbTepHaTUBHBIN MeToA PechepeHTHbIR MeToA
Beero
+ + | -
+ PA PD
- ND NA
Bcero N, N_ N

BbIYMCNAOT OTHOCUTENbBHYIO TOUHOCTb AC, BbIPAXXEHHYIO B NPOLIEHTAX, N0 hopmyne

AC_(PA+NA)
=

100 %,

rae N — 4ncro ncnbiTaHHbIX 06pasLoB (AN ypOBHA L; unu Ans BCEX yPoBHE);
PA — y4Kcno nonoxuTenbHbIX cornacoeaHui (positive agreement);
NA — u4ucno oTpuuartenbHblX cornacopaHuii (negative agreement).

5.2.2.5 Bbl4nUCnnTbL AOBEPUTENbBHBIE UHTEPBANLI ANA KAXA0r0 COOTHOLWWEHUA (M. 5.1.1.3.2).

5.2.2.6 M3syuuTb HecoBnagatoLme pesynsrarbl B COOTBETCTBUM C NpunoxeHnem F, ucnonb3aya pesynsra-
Tbl nogcyeta PD n ND (cm. Tabnuuy 8).

5.2.3 NuTepnpetaums

CpasHusatot AC (tabnuua 7), SE n SP (tabnuubl 5 1 6) ¢ COOTBETCTBYIOLLIMMU UM AaHHBIMM, NONYYEH-
HbIMW B CPaBHUTENbHOM WCCNEAOBaHUU, BKMIOMAA €CTECTBEHHO KOHTaMUHUPOBAHHbIE 06pa3ubl M OTHOCK-
TeIbHbIN YPOBEHb OOHAPYXEHUS.

3T KpUTEPUKU HA CaMOM [ene He XapakTepuayloT BHYTpunabopaTopHbie u MexnatopaTtopHble U3MEH-
YMBOCTU METOAA (NOHATUA NMOBTOPSAEMOCTU M BOCNPOU3BOAUMOCTH). B npunoxenun L npuseaeHsl AONOMHU-
TenbHble KpUTEpPUM (COrnacoBaHHOCTb Pe3ynbTaToB B 0AHON nabopaTtopun, COOTBETCTBUE Pe3ynbTaToB B pas-
HbIX nabopaTtopusx N KOIMPPULUEHT PaACXOXAEHUA MEXAY COrMacoBaHHOCTLIO U COOTBETCTBUEM), KOTOPbLIE
MOXXHO MCMONbL30BAaTh NPU U3YYEHUN TaKON U3MEHYMBOCTU (KPUTEPUU MOBTOPSIEMOCTU U BOCNPOU3BOAUMOCTHU
onpeAeneHbl 4na KONIMYECTBEHHbIX METOA0B, U UX KaK TAKOBbIE HEMNb3Sl UCMONb30BaTh NPUMEHUTENBLHO K Ka-
YeCTBEHHbIM METoAam).

6 KonunuyectBeHHble MeToabl. TeXHMYECKUM NPOTOKON Banuaauuvm

6.1 OGwue TpedboBaHuUA

YKucno KoNOHUI MUKPOOPraHM3MOB B JaHHOM 00pa3ue ABnseTca Haubonee pacnpPoOCTPaHEHHbIM Pe3ynb-
TaTOM CTaHAapTHbIX KONUYECTBEHHbIX METOAO0B. 3anuckiBaloT BCKO MHOopMauuio — Maccy obpasua, cepuio
pasbaBneHus, 06bemM NOCEBHOrO Marepuana u Y1ucrio KONoHuii npu kaxaom pasbasneHuu. B mukpobuonoruu
9TU AUCKPETHBIE JaHHLIE YACTO COKPALLAlOT, HanpuMep, NPOBOAAT MOACHET KOMOHUI TONBKO B Yallkax, Co-
aepxawmx meHee 300 KOMOHWA, NOTOM ANSA NOMyYEHUSs KOHEYHOTO pe3ynbrarta MCMOMb3YIOT KOAMULIMEHT
paclmpeHusi, 06paTHO NPONOPLMOHANbHbIN KO3ddUUMEHTY pasbaBneHus. M3-3a Hanuuusa apyrux akTopos,
BNUSAIOLLMX HA NPOLECC POCTa MUKPOOPraHU3MOB, a TaKkKe B LENSX NONyYEeHUss CUMMETPUYHOTO pacnpeje-
NEeHUs1 NN KBasMHOPMAaneHOro pacnpeaeneHus AaHHble NoACHEeTa 4acTo npeobpasylot B norapudMuyueckmin
BMJ UINW B 3HAYEHUS KBAAPATHOIO KOPHA. LienecoobpasHoCTb Takoro npeobpa3oBaHnsA MOXHO NPOBEPUTD, UC-
nosnb3ys rMcrorpaMmbl ¢ HA6OPOM SKCNEPUMEHTaNbHbIX ToYek (30 nnu 6onee), NONyYEHHbIX NPU OAUHAKOBLIX
YCINOBUSX.

Pa3genbl 6.2 n 6.3, B OCHOBHOM, OTHOCATCS K Banujaumu KONMYeCTBEHHbIX METOL0B c6opa HenpepbIs-
HbIX AaHHbIX (MNW JaHHbIX B UHTEPBANEe 3HAYEHUIA), MPU 3TOM OTAENbLHO BKMIOYMEHLI 3aMe4YaHus No NoAcHeTy
yucna MUKPOOPraHn3MoB.

6.2 CpaBHUTeNnbHoOe uccnegoBaHue MeToaoB

6.2.1 JInHeHHOCTb U OTHOCUTESIbHAsA TOYHOCTb

6.2.1.1 OnpegeneHuns

6.2.1.1.1 nuHenHocTb (linearity): CNoCcoOHOCTL METOAA MPU UCMONb3OBAHUM C 3a4aHHOW MaTpuuei
[JaBaTb pesynbTaThbl, NPOMNOPLMOHaNnbHLIE KONUYECTBY aHanuTa B obpasue, T. €. YBENMYEHMIO aHanuTa cooT-
BETCTBYET NUMHEHOe UMK NPOMNopLMOHanbHoOe YBENMYEHUe pesynbTaTos.
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MpuMevaHune 1 — XapakrepucTuky pesynsrata UnU CUrHanbHylo (YHKLUMIO MOny4YatoT NyTeM U3MEpPEeHUs 3a-
BUCMMOCTU CUrHarna Wi pesynsrara MeTofja OT KOHLeHTpauuu aHanuTta (A03) B pasnnyHbiX obpasuax pedepeHTHbIX
MaTtepuanos (RM) ¢ n3BeCTHbIMU XapaKkrepucTukaMmu. B Mukpobuonorum, rae ctabunbHelil pedpepeHTHLIA MaTepuan npak-
TUYECKUN OTCYTCTBYET, 3TU «M3BECTHBIE XapaKTePUCTUKN» MOXHO MOMYyYUTb NyTEM MHOTOKPaTHBIX MNOBTOPHBIX U3MEPEHWUIA ¢
ucnornes3oBaHneM pedepeHTHOro MeToaa.

Mocre noAroHkM, crnaxweaHus U obpaboTku ApyrMM anropuTMOM AaHHbLIX pa3paboTyuk ansrepHaTUBHOMO Me-
Tofja [OMKEH co3fiaTb MOHOTOHHYIO Moferb BO BCell obnacTu npuMeHeHnsa metofa Ansa npeobpa3oBaHus pesynstaTos
M3MepeHUid B 3Ha4YeHUs, Haunbonee Brnmskue K cTaHaapTHLIM pesynbrataM. [MogroHouHast Mofenb SBMAETCA NepBol (UNK
MCXOAHOW) rpalyMpOBOYHON XapaKTepUCTUKOW M BKITIOHAET BCe rpaflyMpoBoYHble KO3 dULMEHTHI B 06NacTh KOHUEHTpa-
LiiA; OHa YacTo HenuHeliHa. Ho 3TK acnekThl He BKOYEHb! B MpoLeAypy Banuaauuu.

YacTbio npoueaypbl Banuaaumn sSiBNSIETCA NpoBepka rpagyupoBKU, KOTOpas AaeT KOHEYHYIO rpafyupoBOYHYIO Xa-
paKTepucTUKy, ycTaHaBNuBaloLLy0 COOTHOLLEHNE Mexy npeobpasoBaHHLIMU pesyrsTataMyu U3MepeHuit U COOTBETCTBY-
IOLLMMU «CTaHAAPTHEIMK 3HaueHnsMn»') B ofuHakoBoil cucTeme efuHUL. MpU UCMONBL3OBAHUN OfIUHAKOBLIX LIKAN Ha
0CsIX 3Ta XapaKTepucTuka AormkHa GbiTb IMHERHON ¢ OTCeKaeMbIM Ha OCU OTPE3KOM, paBHbLIM HYMIO (OANHAKOBBLIMU HaW-
MEHBLLUUMU 3HAa4YE€HMSAMU), M HAKIOHOM 1 (NpKU OAMHAKOBLIX MacLUTabHbLIX eAUHULIAX MO OCSIM) U NPaBUMBHO OLEHEHHBIMU
XapakrepucTtukamu pasbpoca.

He cnepyet NnpoBoAUTL 3KCTPAMNOSALMIO BbILLE U HUXKE UCTIBITaTENbHLIX KOHLIEHTPaLWiA, KpoMe cnyYaes, Koraa HyxX-
HO U3y4uTb NoBefeHne BONU3N «HynNeBoi» KOHLEHTpaLum.

MpumMmeuyaHue 2 — lNpmn 06paboTke pe3ynsTaToB NOACYETOB MUKPOOPraHU3MOB C MOMOLLLIO METOAA perpeccuu
NIMHEWHOCTL He Bcerga MNpaBuiibHO JOCTUraeTCs NS Pe3ynbratoB MOACYETa, COOTBETCTBYIOWMX HU3KUM YPOBHSIM WNU
LUMpOKUM AuanazoHaM. Takue pesynsraThbl NOACHETOB UMEIOT KBa3uNyacCOHOBCKUE pacnpefeneHus co cpejHekBaapartu-
YeCKMM OTKIOHEHWEM BOCTIPOU3BOAUMOCTH, NPONOPLMOHANbHBLIM KOPHIO KBaJipaTHOMY U3 CPeAHEro NOACHUTaHHOro Yucna
MUKpPOOpPraHu3moB. [py 3TOM BO3HUKAIOT Te Xe TPYAHOCTU OLIeHKU, KOTOpLIe YNOMSAHYTbLI B NPUMeYaHUK K NYHKTY 6.2.2.1.

6.2.1.1.2 TOYHOCTBb (accuracy): bnu3ocTb pe3ynsTaTtoB UCMLITAHUA K NPUHATOMY ONOPHOMY 3HAYEHUIO
BenuuyuHbl (ISO 3534-1).

MpuMevyaHne — TepMUH «TOYHOCTBY, KOIJa OH OTHOCUTCA K CEpUN Pe3ynsTaToB UCNBITAHWNA, BKOYAET B cebn
coyeTaHue crny4yaiHbIX COCTaBMSAOLMX U 06LLel cucTeEMaTMYECKO NOrPELLHOCTH (CMeLLeHNs).

6.2.1.1.3 cMmelleHne (cUcTeMaTMyecKas NOrpewHocTb) (bias): PasHOCTbL Mexay mareMaTuy4ecku
OXUAaeMbIM Pe3ynbraTtoM UCNbITAHWA U NPUHATLIM ONOPHLIM 3HaYeHuem (ISO 3534-1).

MpumevyaHne — CMelleHUe eCTb NOMHAA cUCTeMaTUHecKas MOrpeLHOCTL B OTIINYME OT CryqaiiHoi norpeLu-
HOCTW. MoryT 6biTh OAHa UM HECKOMBKO COCTABASIOWMX CUCTEMATMYECKOW MOMPELLHOCTH, AaloLMX BKINaj B CMeLLEHMe.
BonblueMy cucTeMaTUyeckoMy OTKITOHEHUIO OT MPUHSATOTO ONOPHOIO 3HA4YEHUS COOTBETCTBYET GonbLUee 3HaYEHNe CUCTE-
MaTW4ecKoi MorpeLLHOCTH.

6.2.1.1.4 otHocuTenbHas TouHOCTb (AC) (relative accuracy): CteneHb COOTBETCTBUS MEXAY pe3ynb-
TaToM, NONMYYEHHbIM pedPepeHTHBIM METOAOM, U PE3YNLTATOM, NOSTyYEHHbIM anbTePHAaTUBHLIM METOAOM, NPU
ncenegoBaHunM MAeHTUYHbIX obpasuos (cm. 5.1.1.1.1).

6.2.1.2 MpoToKon uamepeHun

6.2.1.2.1 MnaH

[nsi npoBepKN rpaaympoBOYHO XapaKTe pUCTUKN TpebyeTcs 60NnbLIOE YMCHO pasnu4yHbIX 00pa3Los (Npu
BO3MOXHOCTU, pebepeHTHbIE MaTepuanbl — CM. npunoxexnue C) n uccrnegoBaHme HECKONbKMX YPOBHEN (103
UINK KOHLIEHTpaLMiA) B 3aBUCUMOCTM OT AnanasoHa KOHLEHTpauuin AN NPakTU4eCKoro Cnorb30BaHus.

Ona onpeaeneHusa rpagympoBOYHON XapakTepucTuku TpebdyeTcs MCNOoNb3OBaHUE MUHUMYM NATU pas-
NWYHBIX YPOBHEN aHanuTa ANs KaXaoro Thna nueBOoro npoaykta. YPOBHU AOMXHbI PABHOMEPHO pacnpe-
[EnsiTbCA N0 BCEMY WUCCreayeMOMy AManasoHy?), BKMIOYAIOWEMY MUHUMANbHBbIA (DABHbIA UKW HE PaBHbIN
HYNI0), UEHTPparnbHbIA, MakcuManbHbIi U ABa NPOMEXYTOYHLIX YPOBHA. LLkany cneayert sbibparb A0 TOro, Kak
BblIOpaHbl YPOBHM KOHLUEHTpALMK, U C Yy4E€TOM AManaszoHa KOHTaMUHALMK U OXMAAEMOro npeaena obHapy-
weHust (LOD): nuHelrHyo — ansa HebonbLMX guanasoHoB (Hanpumep, < 3LOD unu ot 10LOD ao 100LOD),
BKIMIOYAIOLLMX HOMb, U NOrapudMUYECKY0 — AN LUMPOKUX AuanasoHoB (Hanpumep, > 3LOD). Mpu aToM Mo-
KET U3MEHMTbLCA COOTHOLLEHWE MeXAy CPpeAHEeKBagpaTuieCKMMW OTKMOHEHUAMWU U CPEAHUMU 3HAYEHUSMU
pesyneratos (CM. npumeyaHue B n. 6.2.1.3.1).

1 Ux nomnyyaloT No cTaHAapTHOMY MeTOAY C €CTECTBEHHO KOHTaMMHUPOBaHHLIMM 06pasLiaMi, €Cim HeAoCTYMHE
pedepeHTHble MaTepuansl U U3BECTHLIE 3HAYEHUS.

2 Mpaduyeckme npumMepsl HEMPUEMEMBIX U NPUeMNeMbIX pacnpefeneHunii pe3ynstaToB UsMepeHnin NpuBeeHsbl
B npunoxeHuu P,
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MpuopuTeT 0TAAETCA €CTECTBEHHO KOHTAMUHUPOBAaHHLIM 06pasuaM. TepMUH «yPOBEHb» UCNONb3YETCA
B 3HaYeHWM KOHLEHTpauuu aHanuta, npegnonaraemMon anpuopu. B npuHuune, onTuManbHbIA NNaH ana pe-
rPECCMOHHOIO aHanuaa nony4aroT nyTem BbIOOpa NoAXOAALEro U YMECTHOrO AMana3oHa KOHUEeHTpauun aHa-
nuTa, UCKINIOYEHUA uccneaoBaHnsa 06pasLoB C aHANOMMUHbIMKU NOACHETAMU MUKPOOPraHU3MOB UNKU UCKIIOYe-
HWSA NOBTOPSIOLLMXCA AaHHbIX C OAMHAKOBbLIMU pe3ynbratamu. [ns »mAKOCTen AnanasoH MOXeET ObiTb Nony4eH
nyTem pasBeaeHuit, Ho HeobxoaAMMo 06eCcneYnTb FOMOTEHHOCTb Kak XKMAKMX, Tak U TBEpAbIX 06pa3sLoB.

O6pa3subl Ha 04HOM YPOBHE AOMKHbI ObITb HE3aBUCMMO NPOAYONUPOBaHbLI NYTEM NOAroTOBKM Nogobpas-
LoB. Ha KaxaoM ypOBHE aHanNU3upylT OAMHAKOBOE YMCNo NoaobpasuoB — N0 MEHbLUEH Mepe ABa, a B uae-
anbHoM cnydyae — ot 5 go 10. Korga 1 B pehepeHTHOM , U B ansTepHaTUBHOM METOAax MCNOSMb3YIOT OAHU
U Te Xe AeCATUKpaTHble pasBeeHus noaobpasuoB, UCNbITaHUA AyONUPYIOT Ha ypoBHe vawek Metpu (oM.
cnydan 1 npunoxenna M). Korga gecatukparHole pasbaBneHus Hy>kKHO NPOBOAUTL TOMbKO B pehepeHTHOM
MeToAe, NPOBOAAT uccrnegoBaHne ayonupyowmx obpasuos (cm. cnydan 2 npunoxeHua M).

Yawwukm MeTpu B ABYX AYNNUKALIMSAX 3aCEBAIOT KKAbIM AeCATUKPATHbIM pa3GaBneHuem.

CrnepoBartensHo, AN MPOBEPKU TPaJyMPOBOYHON XapaKTepPUCTUKU ankTePHATUBHLIM METOAOM NPOBO-
AAT MuHumym 10 namepenuin (B ugeansHoMm cnyyae — ot 25 o 50 u3MepeHuin) ¢ UCnonb3oBaHUEM ecre-
CTBEHHO KOHTAMWUHUPOBAHHbIX 06PAa3LOB.

Mpu oTCyTCTBUU pedepeHTHbLIX Marepuanos HEBO3SMOKHO KOPPEKTHO OLIEHUTb TOYHOCTb arbTepHaTUB-
HOro METOAA, U ONPEAENSAIOT TONLKO OTHOCUTESNBHYIO TOYHOCTbL MYTEM U3MEPEHUS TEX Xe noaobpasuos pede-
PEHTHBIM METOAOM.

6.2.1.2.2 Karteropuu nuLLeBbIX NPOAYKTOB

Wcenenytotr 5 kateropuii nUWEBbLIX NPOAYKTOB. 3TO YUCIIO MOXKHO YMEHbLUUTL A0 1,2 unun 3 kateropuu,
€CNN ansTepHaTMBHbLIA METOA NOANEXUT Banuaauum TONbKO AN TakoW 3asBNEHHOW KaTeropum (Hanpumep,
MOMOYHbIE NPOAYKTLI). PEKOMEHAOBAHHbLIE KATErOpUK NEPeYnUcrieHbl B NpunoxeHuu B.

CooteetcTByoLMe 00pasLbl AOHKHbI ObITb €CTECTBEHHO KOHTAMUHUPOBAHBLI UCCNEAYEMbIM aHANMUTOM.

B cniyyae BO3MOXHOCTM MCNONb30BaHUA 00Pa3LOB OKPYXKAIOLLEH CPefibl X HYXKHO CYUTAaTh OTAENMbHOM
Kateropuen (CMm. npunoxexue B).

YKenartenbHo, 4ToObl 06pasLbl NULLEBLIX NPOAYKTOB NPOUCXOAMIU U3 KaK MOXHO Gomnee LUMPOKOM 30HbI
pacnpocTpaHeHus, Anda Toro Ytobbl YMEHbLUMTbL CMELLEHUs, 00yCnoBeHHble 0COBEHHOCTAMU MECTHOIO Nu-
LLIeBOro aCCOPTUMEHTA, M pacLUMPUTb AUana3oH Banuaauun.

[nana3oH KOHTamMMHaUMKU AOIKEH ObITb pacNPOCTpPaHeH Ha BECb AUANA30H KONMUYECTBEHHOTO UCHbI-
TaHus.

Ecnu HEBO3MOXXHO NOSY4MTb AOCTATOMHOE YUCNIO €CTECTBEHHO KOHTAMWHUPOBAHHBLIX 06PAa3LOB nuLle-
BbIX NMPOAYKTOB C HY>KHbIMU YPOBHAMU, TO AONYCTUMA UCKYCCTBEHHAA KOHTAMUHALMA HEKOTOPbIX 0Gpa3uoB.
Takue o6pasubl AOMKHBI COCTABNATL MEHLLUMHCTBO B 06LEM Yncne ucneiTyembix 06pasuos. Mpoueaypa uc-
KYCCTBEHHOI KOHTaMUHaLuu AomkHa obecneunBatb nofyyeHne o6pasLoB C xapakTepucTukamu aHanuTa, no-
A06HbIM TaKOBbIM ANSi €CTECTBEHHO KOHTAMUHUPOBAHHbIX 06pa3uoB (CM. npunoxenue C, 2-1 U 3-n cnyyan).

Takum o6pasom, ANA KaXA0N U3 MATU NULLEBBLIX KaTEropun U pedepeHTHbIM, U ankTEPHATUBHLIM Me-
TOoAaMWU U3MEpsIIOT MMHUMYM NSATb YPOBHEW LENeBoro aHanuta, Npuyem Kaxxabii obpasey pennuuupyerca
oAuHaKoBOe 4ncno pas (ot 2 ao 10), uto cocrasnAer Bcero ot 10 o 50 namepeHui AnNA KaxabiX METoAa U
nueBon kareropuu. Ecnu nonyyeHHble pe3ynsrathl 40T OCHOBAHUA NOMararb, YTO MarpuLa HErOMOreHHa
UK No COCTaBy €€ KOMMOHEHTOB MITM M3-3a BapuaLMii B KOHLEHTpAaLUKW LeneBoro aHanura no marpuue, To
HeobxoAMMO NPOBECTU NCCNeaoBaHue A0NONHUTENbHbLIX 00pa3LoB.

Mocne pa3aenbHOV OLEHKM NO KaXKAOW NMULLEBON Kateropuu rnobanbHasi OLEHKa rpagyMpoOBOYHON Xa-
PaKkTepUCTUKN ANA BCEX KaTeropui NULLEBLIX NPOAYKTOB SABNSIETCH NONE3HLIM MHCTPYMEHTOM AN uAEHTUdM-
Kauuu BOIMOXHBIX PacxoXaeHuin Mexxay 06nacTbio npuMeHeHusl, TOYHOCTbIO U pa3bpocoM NOBTOPSIEMOCTYU BO
BCEM AnanasoHe aHanuTa.

6.2.1.3 BbluucneHus

6.2.1.3.1 O6wwue TpeboBaHus

Mepen TeM Kak NPoBOAUTbL Kakue-nubo BbIMMCNEHUS, CTPOST rpaddmMK 3HAYEHUI, NPeICTABNEHHBIX ABY-
MEepHbIMU TOYKaMK, ANA Kaxaoro o6pasua ans pedepeHTHOro U anbTEPHaTMBHOTO METOAO0B, UCMONb3Ysl OCb ¥
(BEpTUKaANbHYI0) ANA anbTepPHaTUBHOIO METOAA, a OCb X (TOPU3OHTASbHYIO) AN pehepeHTHOro Mmetoaa. Touku
Ha Ka>xaoM YpOBHE AOMKHbI 06pa30BbLIBaTh AUCKPETHDIN Knactep. [Ans obHapyeHus BbIGPOCOB U HENMWHEI-
HOCTU UccneayoT rpaduk BU3yanbHO C LIENbIO OOHAPY>XEHUS aHOMATbHLIX PE3YNbLTaToOB, KOTOPbLIMU SABNSAIOTCA
T€, YTO ABHO OTAAnNEHbl OT COOTBETCTBYIOLLETO Krnacrepa. Ecnu TakoBble UMEIOTCSl, TO 0OpaseL, UCTIbITLIBAIOT
NOBTOPHO, €CNU 3TO BO3MOXHO. ECnu HET 00bACHEHUS NU Pe3ynbTaT No-NpeXHeMy OCTaeTcs BHE Knacrepa,
TO HAaAO BPEMEHHO OTOPOCUTDL TaKOW pe3ynbTar U NOBTOPUTL YKa3aHHbIE HUXKE BbIMUCIIEHUS, YTODbI OLEHUTL
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BMUAHWE OTOPOLUEHHOrO pesynesrata nyTem CPaBHEHWUs! C BbIYMCIEHUAMU C YYETOM BCEX AaHHbIX. Ecnu ato
CBA3aHO € ahpeKkTOM pa3baBfneHus, TO BHUMATENLHO UCCEaYIOT 9TY BO3MOXHOCTb.

Ecnu BCe KaeTCsi MPaBMMbHBLIM, TO UCMONbL3YIOT NPOrpammy nMHeNHol perpeccun’), kotopas paer
BO3MOXHOCTb ONpeAenuTb BEPOATHOCTb HEAOCTATOMHOr0 COrNacoBaHWUA UNU HEMUHEWHOCTU, WU, YTO Talkke
BO3MOXHO, MPOrpammMy perpeccumn ¢ HepaBHOMEpPHbIM B3BelwmBaHuem (ISO 11095). Ecnu poctynHa meHee
NpOABUHYTasA NPOrpaMma BbIYMCIIEHUIA UM UMEETCS TONBbKO KOMMBbIOTEP C MEHbLUEH NPOM3BOAUTENBHOCTbLIO,
TO TpebyeMble BbluMCIEHMA npuBeaeHsl B N. 6.2.1.3.2. Ecnu npocTtas nuHenHaa perpeccusa NpuBoauT K nu-
HeWHon annpokcumauuu (y = a + bx), To ee K0adpdUUUeHTa KOppPEenAaLUU r HeAOCTATOYHO AN NONy4YeHUs Tpe-
Oyemoit uHcpopmayun. CtaTucTuyeckas 3Ha4MMOCTb £ UNU HaKNoHa b He ABNAITCA CUHOHUMaMK KpUTepusa
NMHERHOCTU. B 3TOM cnyyae HyHO npoBeputb ABe runotesbl (@ =0un b =1).

MpumedyaHune — Ecnu owunbka NOBTOPAEMOCTU MO ¥ (UNKN TaKKe NO X) 3aBUCUT OT 3HAYEHUS y (4TO, K coxane-
HWI0, 4acTo CryYaeTcs Ha NpaKkTuke), HanpyumMep NPAMO NPONOPLUUOHaNbLHO yBeNWYnBatoLLasica ownbka, To nydile ucnonb-
30BaTh CriaXeHHyI B3BELLMBAIOLLYIO (YHKLIMIO (HanpuMep, Bec [y] = nocmosHHas/ducnepcus = nocmosHHas/y2), utobbl
NpaBUBHO annpOKCUMUPOBATE NPSAMYHO NIMHUIO Y = & + bX ¢ NOMOLLBIO METOAA NNHEeRHOI perpeccun (aHanornyHo Metoay
B3BELUEHHbIX HaMMeHbLUUX KBaApaTOB A1 B3BELLUESHHbIX HAMMeHbLUWX KBagpaToB). 3To npubnuxaeT npsmyo K Habnto-
faeMblM TOYKaM, KOTOpbIe UMEIOT MeHbLUWIA pa3bpoc, n yaanser oT Touek ¢ 66nbluMM pa3bpocoM. [Npu STOM OLEeHKU Ha-
KrnoHa b 1 oTcekaeMoro oTpeska & CUTbHO 3aBUCAT OT Takol Npoueaypbl B3BELUMBAHUSA. OTO TPYAHbIA TEXHUYECKMIA MPpUEM,
npeAHaszHavYeHHbl 4NA CTaTUCTUYECKOrO UCNONB30BAHUS, U B HACTOALEM CTaHAapTe He npuMeHsaeTca. [lononHuTensHble
CBefleHWSA MOXHO HalTh B KHUrax Mo CTaTUCTUKe, NMOCBsILLeHHbIM 0bLweMy nMHeliHoMy MogenupoBanuto GLIM/GLM, n T. g.
(1SO 11095). Takum obpa3om, ecnu nocrne céopa JaHHLIX U U3Yy4eHNs rpadpmKoB perpeccui Bonpoc o FIMHERHOCTU oCTa-
€TCA COMHUTENbBHBLIM, PEKOMEHYETCH UCMOMb30BaTh CTATUCTUYECKYIO SKCNEepTU3y ANSA AaHHOro aHanuaa.

6.2.1.3.2 OueHkun ¢ NOMOLLLIO METoAa perpeccumn

6.2.1.3.2.1 MNpuHuMn metoga perpeccumn

B obuiem cnyvae BepTUKanbHYO OCb ¥ (3aBUCMMYIO NEPEMEHHYIO) UCNONL3YIOT ANA anbTepPHATUBHOTO
MeT0Aa, a ropu3oHTanbHYI0 OCb X (HE3aBUCUMYIO NEPEMEHHYI0) — AN pehepeHTHOro metoaa. 3Ta He3aBu-
cumas nepemMeHHas x 4OJhKHA ObiTb TOYHOM, MPELM3UOHHON U UMETL BNOJTHE U3BECTHbIE 3HAYEHUS.

Ecnu ecTb ocHOBaHuA npegnonarark, YTO MOrPELUHOCTb NOBTOPSAEMOCTH S,(X), KOTOPAsA MOXET BO3HMK-
HYTb MO X, CPABHUTENbHO COMOCTaBMMa WM MPEBLILLAET TAKOBYIO ANA S(y) NO y, TO NOArOHOYHAA (yHKUMA
Y(X) unn x(y) MOXET NPUBECTU K 3HAYMTENBHO OTNMYAIOLLIMMCSA NPAMbIM NMUHUAM. B cnyyae, koraa cpeqHekBa-
paTu4HbIE OTKITOHEHUSI MOBTOPAEMOCTU S(X) U S,(y) CPaBHMMbI (COOTBETCTBEHHO MO X W NO ¥), BbIYMCHAIOT
Apyrue oueHku (cM. npunoxerue R.3). Ecnu nosTopsiemMocTb Ans s,(X) HamHOro GonbLue, Yem Ana s,(y), T0 Me-
HSIKOT OCU X Ha ¥ U ¥ Ha X ANA NPOBEAEHUA perpeccun y(x) unu cnonb3yior perpeccuto x(y) 6e3 nepecraHoBKU
oceil (cMm. npunoxeHue R.4). MNpu Takux Bbibopax (CM. npunoxeHue R.2) UCNONb3YIOT KPUTUYECKYIO TOUKY
0TCEYeHUs1, PaBHYIO 2, ANl OTHOLLEHMWA NOrPeLIHOCTEN NMOBTOPSAEMOCTHU N0 X U y unu 06paTHOro 3HavYeHus.

MoapoBHOCTM BbIMMCIIEHWUI NPUBEAEHbI B NPUNOXeHun R.

6.2.1.3.2.2 JononHuTenbHble OLEHKN

Ecnu norpelHocT NOBTOPSEMOCTH S, MMM OCTaTOYHAA MOTPELUHOCTL Sy’,x CUMbHO 3aBUCAT OT X (MNu
OT ¥), TO €CTb OCTaTKU, KAXKETCS, ABHO YBENUUYMBAIOTCA UINU YMEHBLLAIOTCA C X (UMK C y, TO €CTb S HE ABNAETCA
KOHCTaHTOM), TO MOArOHOYHASA NIUHUA PETPECCUN MOXKET ObITb HEBEPHOI M MOXET HE NPOXOAUTL Yepe3 TOUKU C
BonbLUEen TOYHOCTLIO. Bonee Toro, cooTHoweHne mexay CL u X (Mnu U ¥) MOXKET OblTb HEHAAEXXHbIM B OCHOB-
HOW YacTu AuanasoHa M3MepeHuin. B 3Tom cnyyae ncnonb3yoT METOZ B3BELLEHHOW PErPECCUMN.

Korga 310 npeacrasnsieTca HE0BX0AUMbIM U AN TOTO, YTOObI YNPOCTUTh STOT LLIAr, MOXHO UCNONb30BaTh
MOHOTOHHbIE MaTeMaTunyeckue npeobpasosaHus obeux oceii x u y. Hanpumep, npeobpasosanus x’ = log x u
y'=log ynnu x'=x"un y' = y™ MOXHO UCMNONBL30BATL ANS NONYYEHUS XOPOLLEIH OLIeHKU A5t m (OTPULATENBLHOTO
WU NOSOXUTENBHOIO, NOMYLENoro Unu HeT): BbIOOP NPOU3BOAAT MO BU3YarbHOW OLIEHKE OCTaTKOB UK NOBTO-
PAEMOCTH S, ANA KaXAO0ro X. MOCTOAHHbLIE NOrPeLIHOCTN COOTBETCTBYIOT MAEanbHOMY NPeobpasoBaHuIo.

Mpu ncnonb3oBaHMKU Takoro NPeobpasoBaHMs OTCEKAEMbIN HA OCKU OTPE30K @ HE AOMMKEH OYEHb CUMBHO
oTnM4YaTbCA OT HynsA. 3aTem, Korga NPOBEAEHbl BCE OLEHKM, KaK, HAaNpUMeEp, OLEHKM 3Ha4eHuin < y > u CL,
MOTYT ObITb BbIMOJIHEHLI UX 0BpaTHbIE Npeobpa3oBaHus.

6.2.1.4 Wntepnpetauus

6.2.1.4.1 CoOTHOLLEHNE OTHOCUTENbHBIX TOYHOCTEN arnbTePHATMBHOIO U ped)epeHTHOr0 METOAOB OLie-
HUBAIOT C MOMOLLbIO NIMHENHOW MOAENN: y = a + bx.

Mpu OTCYTCTBUM CUCTEMATUYECKON NOrPELLUHOCTM MEeXAY MeTodamu (T. €. Npu naeanbHON TOYHOCTH) 3TO
ypaBHeHWEe NepexoaunT B ypaBHEHUE ¥ = X, KOTOPOE MPUMEHUMO B Cryyae, Korga XapakTepUCTUKM METOA0B

D Unun anekTpoHHyto TaBnuLy, kak B Excel.
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9KBMBAIEHTHLI. B 3TOM cnyyae oTcekaemblii OTPE30K TEOPETUYECKU paBeH HyNO. OLEHKY BENMUYMHBI OTCEKae-
MOro OTpesKa a nony4yator Ana 060ux METOA0B NyTem NpoBepku rmnotesbl p {@ = 0}. Ecnu ansrepHaTUBHbIN
METOA UMEeeT CUCTEMaTUYECKOE CMELLIEHNE OTHOCUTENBLHO ped)epEeHTHOr0 METoAa, TO BEPOSATHOCTL p {a = 0}
MeHee a = 0,005 (aByxXCTOPOHHWI AOBEPUTENbLHBLIN UHTEPBAn).

TeopeTuyeckunit HaKIMoH NMHUM, NPOXOASALLEN Yepe3 TOUKM, COOTBETCTBYIOLME 00LLIEei MCTUHHOW SKBUBA-
NEHTHOCTU METOA0B, paBeH eanHULEe. OLIEHOYHDbIW HAKMOH b, NONy4YeHHbIn 060uMK MeTogamu, A0rkeH ObITb
nNpoBepeH Npu noMoLuy runotessbl p {b = 0}. Ecnu ansTepHaTMBHbIN METOA HE AaeT A0CTOBEPHO COBMNAaAAIOLLMX
3HAYEHMIN CO 3HAYEHMAMMN pedepeHTHOro METoAAa, TO BEPOATHOCTL P {b = 1} meHee a = 0,05 (aBYXCTOPOHHWUM
AOBEpUTENbHBINA MHTEpBarn). B aTom cnyyae anstepHaTUBHBIN METOJ UMEET CUCTEMATUYECKYIO MOrPELLHOCTb
OTHOCUTENbHO CTaHAAPTHOrO0 METoAAa, 3aBUCSILLYIO OT 3HAYEHUM KOHLEHTpauuu (X UAN y) U AOCTUTrAIOLLYIO
MaKCMMyMa Ha rpaHuuax obnacru.

6.2.1.4.2 JInHeHHOCTb UNu HecornacoBaHue MOXET ObITb NpeacTaBneHo rpacuyeckn (npunoxexue N).
Nyywmnm asnserca rpaduk ocratkoB (CM. npunoxenue R.1). CTpoutcs He rpacpmk 3aBUCUMOCTU 3HAYEHUN
{3 ot {x,} (k=1 po N, N = gn), a rpachuk 3aBUCUMOCTU OLIEHOYHBIX OCTaTKOB {y, — Y } OT {X,}, KOTOpLIN
XapakTepu3yeT xapakrep HENMHENHOCTU, €Cnu OHa OBHapyXeHa ¢ NOMoLLbI0 PyHKUMK p(F), NpuBeAEHHON B
npunoxexHuun R.5.

6.2.1.4.3 OUEHKY TOMHOCTM METOAOB C UCMonb3oBaHneMm CL(< y, >) NOMy4aiot, rnasHbIM 06pasom,
Ha OCHOBAHMW OCTATOYHOTO CPEAHEKBAAPATUUECKOTO OTKMOHEHUSI S, (cm. npunoxenue R). Takaa oueHka
XapakTtepu3yeT rpaHuLibl, B npeaenax KoTopbix cneunduuupoBaHHasa TOYHOCTL pe3ynbsrata onpeaensieTcs ¢
BEPOATHOCTLIO 95 % npwu £, npUGNU3UTENLHO PAaBHOM 2.

Coorteercraytowme CL(< X, >) (cM. npunoxenue R) npeanoyrutenbHee Ans UCMOSIb30BaHUA, TaK Kak
OHW BKJIIOYEHDbI B CNPABOYHYIO CUCTEMY.

6.2.2 O6HapyxeHue u npeaen KONMYeCTBEHHOTO onpeaeneHun

6.2.2.1 O6uwme TpeboBaHuA

CnepyioLlan xapakTepucTuka CesisaHa ¢ HaAEeXHOCTbIO curHana (Unm pesynesrara), Nony4eHHOro asnb-
TEePHaTUBHBLIM METOAOM, ANA ONpeAeneHNU HEHYNEeBON KOHLEHTPaLIMKU, U3MEPEHHON pedepPEHTHBIM METOAOM.
Takas xapakTepucTuka fAaer npeaens NPEeUusMOHHOCTH, BKNIOYAIOLLME CUCTEMATUYECKYIO NMOTPELLUHOCTL Ha
HWXHEM kpae o6nacTu KOHUEeHTpauui.

®DOoHOBBIN WYM, UNKU «POH», (MHCTPYMEHTANLHOIO UIM UHOTO NPOUCXOXAEHUS) 0BbLIMHO ONpeaensioT
KaK MUHUMYM LUECTbI0 HE3aBUCUMbIMU XONOCTbIMU U3MepeHUsiMU. Pe3ynbrat Takoro usMepeHus UCnonb3yloT
AN KOPPEKTUPOBKU 0BOLLEN CUCTEMATUUYECKON MOTPELUHOCTU PearnbHbIX U3MEPEHUN C MOMOLLbLIO LEHTPAanbHO-
ro (CpefHero) 3Ha4eHus1, M OH CIYXUT BaXKHON OLIGHKOM pa3bpoca s;.

Yacro, koraa HEBO3MOXHO M3MEPUTbL UIM OOHAPYXXMTb BENMUUYUHY HUXKE AAHHOTO HUXKHETO YPOBHSA, BbIOU-
paloT 06pasLibl C KOHLEHTpaLUUen MUKPOOPraHUu3MoB, GNU3KOW K NEPBON OLIEHKE X, ., B3ATON U3 NpeabiayLien
NPSAMOI MUHUW AN NPOBEPKM FPasyUpPOBKU:

X o~ 1,645s,,

rae s, ONpeAeneHo B nNpunoxeHun R. B 0KpECTHOCTH TaKOW KOHLIEHTPALMK OLIEHUBAIOT CpeHeKBaapaTuye-
CKO€ OTKIMOHEHUE, OXXnAaemMoe 3Ha4eHUE KOTOPOTO GNIU3KO K Sy M KOTOPOE MCMOMb3YeTCs BMECTO Hero. [pyras
npoueaypa npegycmarpueaer UCNonb30BaHUE CPEAHEro 3HaYeHus U CpeaHeKBaapaTru4eckoro OTKITIOHEHUS
BCEX AaHHbIX U3MEPEHUIN CaMbIX HU3KUX 03, 0OHAPYXEeHHbIX MOCMe PennuuMpoBaHus pasBeaeHui no OaHON
1 TOI xe cxeme (koachduuneHT passeaeHuna ot 1:2 ao < 1:10).

MpumevaHue — OueHKa CpeHeKBaAPaTUYECKOrO OTKIOHEHUA Sy BKMIOYAET B ce6s MHOMO HeonpesieneHHo-
CTel, B OCHOBHOM, CBSI3aHHBIX C ManasoHOM HUXe HWXKHEro YpoBHs pasBefeHusl. Takum oBpa3oM, UCXOgHasA OLeHKa S
(NpoBOAMMES, NO BO3MOXHOCTM, YCTOAYMBEIM METOAOM S, NPUBEAEHHBIM B NPUNOXEHUM Q) YacTo ABMSAETCA JOCTaTOM-
HOWM ANSA NONy4YeHUst 40MNONMHUTENbHBLIX OLIEHOK.

6.2.2.2 OnpeaeneHuns

6.2.2.2.1 kpuTtnveckuin ypoeeHb (LC) (critical level): HaumeHbluee (HEHyneBOE) KONMMYECTBO, KOTO-
poe MOXHO OBHapYXUTb, HO A1 KOTOPOFO Heslb3A NONYYUTb TOYHOE KONIMYECTBEHHOE 3Ha4YeHue. Hike aToro
YPOBHS HENMb351 ObITb YBEPEHHLIM, YTO UCTUHHOE 3HAYEHUE HE PABHO HYIIO.

MpuMedaHune — Ha 3TOM YpOBHE BEPOATHOCTL B NOXHOOTpULATENBHLIX pe3ynsraToB paBHa 50 % (B — craTtu-
cTuueckasi owmnbka BTOporo TUna, cMm. 6.2.2.4).

6.2.2.2.2 npeaen oGHapyxeHus (LOD) (detection limit): BonbLue, 4eM KpUTUHECKUI ypOBEHb (6.2.2.2.1),
MOCKONbKY OH BKIMIOYAET NnokasaTtenb, T. €. AOBEPUTENbHYIO BEPOATHOCTb 1 — P, KOTOPLIN AOMKEH ObiTb Ha-
MHOrO Bbiwwe 50 %, Hanpumep 95 %.
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Hanpumep, LOD = cpeaHee 3Ha4yeHne (Xonocroe) + zs, (xonocroe), rae z = 2 - 1,645 = 3,3 ecTb rayc-
COBCKO€ KpuTuyeckoe sHayeHue npu o = f = 0,05 (0AHOCTOPOHHWIA JOBEPUTENbHBLIN UHTEPBAn, CM. 6.2.2.4)
AnA 40CTaTodHO B60MbLIOro Ynucna n XonocTbix 06pasLoB.

6.2.2.2.3 npegen konuyecTtBeHHOro onpegeneHusa (LOQ) (quantification limit): HaumeHnbLuee konu-
YeCcTBO aHanuTa (1. €. HaMMEeHbLUEE pearnbHOe YNCO OPraHN3MOB), KOTOPOE MOXHO U3MEPUTDL U KONMYECTBEH-
HO OLIEHUTb C 3a4aHHON NPELM3NOHHOCTBLIO U TOYHOCTBIO B 9KCMEPUMEHTaNbHLIX YCIOBUSIX METOAA, NoATexa-
LLiero Banuaauum.

MpnumedaHne — Accounaunss XUMUKOB-aHanmUTMKOB, COCTOALLUMX Ha rocyfapcTBeHHOl cnyxbe, (AOAC),
onpejensieT npejen Koiu4ecTBEHHOro onpejeneHus Ans KoMyYecTBeHHbIX MeToAoB kak LOQ = 10s,. 3T0 paBHOLEHHO
YTBEPXKAEHNIO, YTO KOIhULMEHT namMeHumBocTu CV, = s /x forvkeH BbiTb Hke 10 % , cM. [2].

6.2.2.3 TpoTokon uamepeHuii n obpasypl
Ans oueHkn GasoBOro Mnu Noporosoro pasdpoca S, NPOBOAAT MO MEHbLUEH Mepe LWeCTb (nydwe 10)
onpegerneHuii XonocTbix 06pasyoB (OTpULaTENbHbIX, C HYNEBOW 40301 UK 030K, OrU3KOW K HYNI0).

MpuMmedaHune — lMNpu Noac4eTe YUcNa opraHU3MoB JOCTaTOMHO Bornee NATU 06pasLoB HA MUHUMANBLHOM, He
paBHOM Hyrto, YPOBHE, AMA TOro, YTobbl yA0CTOBEPUTLCS, YTO CTENEHb KOHTaMUHaLMK cocTaBnsaet p < 50 %, koraa He
oBHapyxuBaeTca NONoOXUTENbHBIX 06pa3LoB (A0BepUTENbHLIN ypoBeHb 95 %). Ecnu obHapyXuBaeTCa OfAUH NOMOXNTENb-
HbIl 0OpaseL N3 NATH, TO MOXHO c4uTaTh, YTo p > 1 %. Takum o6pa3om, ecnu HavaTb C TPEX A03 aHanuTa CTaHAapTHOro
matepuana, BelbpaHHbix 13 3, 10, 30, 100, 300 u T.4. KOE/eguHuya, 1 pennuuupys Kaxablid 13 HUX MUHUMYM LUECTb pas,
MOXHO OLIEHUTb KpUTUYECKUIA ypoBeHb (50 %-Hoe obHapyxeHWe): HanpuMep, B neanbHOM cnyvae MOXeT ObiTb cneayio-
wee: 0/6 npw 10, 2/6 npwu 30, 5/6 npu 100, uTo AaeT oueHKy, Gnuskyto k 30 KOE /eanHuua. Tem He MeHee, OLEHKY, KOTO-
pyto AaeT aTa NpoUeaypa, MOXHO UCMONb3oBaTh ([aHHble 0 KOrepeHTHOM OLIEHMBaHWUM CM. B NpUnoxeHuu P).

6.2.2.4 BbluucneHus

B o6uem cnyvae KpUTUYECKMIA ypOBEHb U Npeaen 00HAPY>XEeHUA BKIIOYAIOT CTaTUCTUYECKME OLIMOKM
OBYX TUMOB: O (COOTBETCTBYET ONPEAENEHUIO HECYLLECTBYIOLLEN Pa3HULIbI (MOXKHOMONOXUTENbHLIN PEe3ynsTaT)
u B (COOTBETCTBYET HEOOHAPYXXEHUIO UCTUHHOW pasHULbI (NOXKXHOOTPULIATENbLHLIN pesynbrar)). Mokasarens
1 — B ABMAETCA BEPOATHOCTLIO JOCTOBEPHOIO ONpeAeneHns 3HaYeHUsl, NPEeBbILLAIOLLEero KPUTUYECKUI YPo-
BeHb (LC).

W3 pesynsTaTos onpefeneHuil X,; Ha XormocTom o06pasLie OLEHUBAIOT UX CPeiHEKBaApaTUYECKOe OTKIO-
HeHUe s, (No S, npunoxeHne R) U CUCTEMATUHECKYIO MOTPELLHOCTbL Xy = MEANAHE Xy;, YTO CBUAETENbLCTBYET
00 obLen HegoCTaToOYHOW CNeundUUHOCTH, KOTOPasa ABASAETCH CTaTUCTUYECKN 3HAYMMOMN, eCcnu

t=(xg/n)/sy > t, > 1,645 (cM. HIXE).

Kputuueckuit yposeHb LC = 1,655, (+Xx, Ana anstepHatueHoro Metoga) ansta=5 % (n 1 —p =50 %).

(Tounee, LC =t sy, rae f, ABnseTca sHaveHneM koadhduumnerta CTbiofgeHTa aAns 0AHOCTOPOHHETO YpOB-
HA an n—1 crenenn ceoboasl, anAa a=5 % nun=61t = 2,015 u npn aToM L; = 2,0 s5; ecnm n — o, T0
t, — 1,645).

Mpeaen obHapyxenua paseH LOD = 3,3sy (+X, ANA ansTepHaTMBHOIO MeToaa) AnA a = 5 % u
1-p=95 %.

(Tounee, LD = (f, + tB)so, roe tB ABNAETCA 3Ha4YeHuem Koadpduumnenta CTblogeHTa Ana 0OgHOCTOPOHHETO
ypoBHS B U n—1 creneHun cBoboabl, Hanpumep, and 1 — =90 % un==6 1‘B = 1,476, n npu atoMm LD = 3,55y,
ana 1 —p =80 %, Lf[3 =0,920).

Mpeaen konudecTseHHoro onpeaenedna LOQ = 10 sy (+ X, ANS ansTepHaTUBHOIO METOAA).

6.2.3 OTHOCUTENbHasA YyYBCTBUTENbLHOCTb U OnpeaerneHne Hen3BeCTHbIX 06pasLoB

6.2.3.1 Obwpwme TpeboBaHus

OueHKy YyBCTBUTENbHOCTU MPUMEHSIOT AN TOro, YTOObl YOEAUTLCA, YTO 3HAYEeHUS, Nonyvyaemble anb-
TepHaTUBHbIM METOAOM, 3aMETHO HE OTNMYaloTCA OT TaKOBbIX AMNA CTaHAAPTHOro MeToaa (pasHuua MeHee
30 %).

6.2.3.2 OnpeaeneHue

6.2.3.2.1 oTHOCUTeNnbHas YyBCTBUTENbLHOCTb MeToAaa (SE) (relative sensitivity): CnocoBHOCTL anb-
TEPHaTUBHOrO MeToga oOHapyXuBaTb ABa pPasHbIX KONMMYECTBA aHanuTa, U3MepPEHHbIX pedepeHTHbIM Me-
TOAOM B 3aJaHHOW MaTtpuue C 3aAaHHbIM CPEAHUM 3HAYEeHWEM UK NO BCEMY AManasoHy U3MEpEeHus; T. e.
3TO — MMHMMAanbHOE U3MEHEHME KONUYeCcTBa (YBENUYEHUE KOHLUEHTPaUMKU X aHanuTta), KOTopoe NpuBoauUT K
3HAYUMOMY U3MEHEHUIO U3MEPAEMOro curHana (pesynerar y).

MpumMmedaHune — OTHOCUTENbHasA YyBCTBUTENBHOCTL OTNMYAETCH OT Npeaena obHapyxeHus (6.2.2), Tak Kak ee
BbIMUCIIAIOT A1A KaXA0ro 3Ha4eHusl B AuanasoHe naMepeHuid. OHa cBA3aHa co CTaTUCTU4eCKUMU oLunbkamMu ABYX TUMOB
o (ABYXCTOPOHHWUI AOBEPUTENBHBIA MHTEpBan) 1 b.
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6.2.3.3 BbluucneHua

MpoTokon uamepeHuii n 06pasubl onucaHbl B 6.2.1.2.

OTHOCUTENbHAA YYBCTBUTENbHOCTL: ACg = 5,18(< x(¥) >) AN ABYXCTOPOHHEro A0BEPUTENLHOrO
uHTepeana ¢ o.= 5 % u nokasarena 1 — =95 % npu s(< x(y) >) = S(< y >)/b B COOTBETCTBUM C NPUNOXEHNEM
R.6.2.

(Tounee, ACg = (f, + tB) J2s (< x(y) >). InAt o« = 5 % CTATUCTUYECKOI MOLYHOCTN 1 — B=95%un=5
{,=2,776 un tB= 1,533, npu 3T0M ACg = 6,15(< x(y) >)).

MaenTudmkauma u onpeaeneHne HeM3BeCTHbIX 00pasuUoB: < x(y) > =<x >=t, Sexy)>.

CrtposaT rpacdmk npodnna NPEUN3NOHHOCTH S(< x(y) >) unu rpadpmk 3asncumoctn CV(< x(y) >) ot x(y).

6.2.4 CneunuyHOCTb, UHKI3MBHOCTb U 3KCKIO3MBHOCTb

6.2.4.1 Onpepenexnus

6.2.4.1.1 cneuncdunynoctb (specificity): B HacTosawem craHagapre onpeaenserca Kak CTeneHb, B KO-
TOPOM HA METOZ, BINUSIOT (MU HE BAUAIOT) APYrMe KOMMOHEHTbI, NPUCYTCTBYIOWMUE B MHOTOKOMMNOHEHTHOM
obpasue, T. €. CNoCOBHOCTb METOAA TOYHO OOHAPY)KMBATL AAHHBLIA aHANUT UNN U3MEPATbL €r0 KONMMYECTBO B
obpasue be3 uHTepdepeHUUn co CTOPOHBbI HELENEBbIX KOMMOHEHTOB, TAKUX KakK BUSAHWE MaTpuubl unu ¢o-
HOBbIV LLYM.

6.2.4.1.2 MHKNIO3UBHOCTb U 3KCKIMIO3UBHOCTL (inclusivity, exclusivity): B HacTosLueM cTtaHaapTe u3s-
OupaTenbHOCTL ONpefenaeTca kak Mepa CTENEHN OTCYTCTBUA MHTEPdEPEHLIUM NPU HANUYUN HELIENEBLIX aHa-
nutoB. Metoa u3bupateneH, ecnu ero MOXHO MCNOnNb30BaThb AN OOHAPYXXeHMA MCCneayeMoro aHanuta u
€CIN OH rapaHTUpyeT, YTO OGHapYXMBaEMbI CUTHANM MOXET NPOMCXOAUTbL TONLKO OT TAKOro cneuugnyeckoro
aHanura.

Kputepuii HeNPUMEHUM K CYMMaPHOMY YUCAY XN3HECTOCOOHBIX OPraHU3MOB.

6.2.4.1.2.1 WHkno3MBHOCTL: CNOCOBHOCTbL ankTEPHAaTMBHOTO METOAA OOHAPYXXUTb LIENEBON aHanuT B
LLIMPOKOM CMEKTpe LUTaMMOB.

6.2.4.1.2.2 BKCKNO3MBHOCTbL: OTCYTCTBUE UHTEPMdEepeHLUU OT CONYTCTBYIOLLErO CNeKTpa HeLeneBbiX
LWTaMMOB B anbTePHaTMBHOM METOAE.

6.2.4.2 TMpoTokon usmMepeHus

6.2.4.2.1 Ob6pasupbl

B mukpobuonorum (3a UCKNIOYEHUEM Criydas CyMMapHOro onpeaeneHus Yucrna MMKpoopraHm3Mos, no-
CeSIHHbIX B YaLLKK MeTpu) MHKIMIO3UBHOCTb U 9KCKITIO3MBHOCTL YCTAHABMMBAIOTCSA C MOMOLLbLIO aHanu3a:

- MUHUMYM 30 NONOXWUTENbHbLIX YUCTbIX LUTAMMOB (MCCNEAYEMOro aHanura);

- MUHMMYM 20 OTpULIATENBHBIX YUCTbIX LUITAMMOB (aHANUTOB, OTIMYHLIX OT UCCNEAYEMOr0) U3 KYNLTYp,
OTMMYAIOLLMXCH TEM, UTO OHU OOBLIYHO CO3AAI0T MOCTOSHHYIO U YCTOWYMBYIO UHTEPdEpPEeHLMIO C LeNeBbIM aHa-
NIUTOM.

BbIGUpaOT NONOXUTENBHBIE Y OTPULIATENBHbBIE LUTAMMbI, KOTOPLIE YACTO KOHTAMUHUPYIOT UCCneayemMbli
nuuiesol NpoaykT(bl). Ons wWrammoB, He NpUHaANeXalmMx K AaHHOMY Habopy, NPOBOAAT NOMHYIO UAEHTUDM-
Kauuio pasnuyHbiX UCMbITbIBAEMbIX LULTAMMOB. HEOOXOAUMO 3HATb UCTOMHUK NPONCXOXAEHUA LITAMMOB, HE
BXOASLLMX B HAOOP.

Kputepuun ans Bbibopa LWUTaMMOB NPUBEAEHbI B NPUNOXEHUN G.

YucTele WwraMMbl M3 nabopaTopHbIX KYNbTYP COCTaBMSAIOT UCNLITbIBaeMble 06pasLbl. YPOBEHb MHOKYNS-
LMK AN KaXgoro MukpoopraHmaMa ukcupyiotr Ha ypoeHe, B 100 pa3 npeBbilwaowem nopor o6HapyxeHus
LeneBsbIX LUTAMMOB.

Kakgbili 06pasew, cogepaluumi LWraMM, aHanu3upyioT ABaXabl.

6.2.4.2.2 lNpoTokon uaMmepeHun

CneunnUHOCTb, MHKIMIO3UBHOCTb U SKCKIMIO3MBHOCTb pehepeHTHOro MeToaa He HyXHO yCTaHaBnmMBaTh,
€CI OHM Y>Xe U3BECTHbI.

6.2.4.3 lNpeacraBneHue pesynsratoB

XapaktepucTuka usbuparenbHOCTH 1aeTcs TONbKO onucaTenbHO (CM. Tabnuuy 8) OTHOCUTENBHO Npese-
na obHapy)eHusi LIeNeBoro aHanuTa, U noaToMy BbluMcrieHus He Tpebyiotcs. OTCYTCTBUE MHKIIO3UBHOCTYU U
9KCKMIO3MBHOCTU — 3TO 4acTb 00LLEel HeaOCTaTOMHOCTU CneUUdIMIHOCTU (CM. TaKke CUCTEMATUYECKYIO Mo-
rPewHocTs B M. 6.2.1.4).
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Tabnwu ua 8 — I'Ipep,CTaBneHme pesyneratoB ANA UHKITHOSUBHOCTU U SKCKIMKO3UBHOCTU

PR PedpepeHTHbIN MeTOA. AnbrepHaTUBHBIA METOA.
LTaMM OxuaaemMblii MK NOSyYeHHbIA pesynbrar, Pesynbrathl (ykasaTb ypoBeHb 0OGHapyXeHuUs,
ypoBEHb UHOKYNATa U T. A. nT.A)
(EAVHMYHOE McnbiTaHue) Aynnukat

Lleneable wTamMmmbl

T 4.

HeleneBble WTaMMbI

uT A

Ony6nukoBaHHbIe AaHHbIE, COOTBETCTBYOLME TpeOOBaHMUsSIM HACTOsILLEro cTaHaapra, naboparopus-
opraHu3artop, Ha KOTOPYIO BO3MOXeHa OTBETCTBEHHOCTb 38 CPABHUTENBHOE UCCINEAOBAHUE METOAO0B, TaKKe
MOTYT MCMONb30BaTh ANA NOnyyYeHuss nHdopMauuu, AOMOSIHUTENbHOW K BbILLUEYKA3aHHbIM KpUTEPUAM (CM.
npuUnoXeHue A, B KOTOPOM MPUBEAEHBI KPUTEPUU ATIA NPU3HAHUS CTOPOHHUX PE3YNLTATOB).

6.2.4.4 VHTepnpetauus

Ona HagexHoro ucnonb3oBaHMA HEOoOXOAUMO OLEHWTb, COOTBETCTBYET NU anbTepPHATUBHBLIA MEeToA
cneuunukaumsamM U3roToBUTENS, a Takke KOHKPETHLIM TPpeGoBaHUsAM.

6.2.5 [lononHuTesnbHbI€ XapaKTepPUCTUKU arikTePHAaTUBHOIO MeToAa

[na ansTepHaTUBHOIO METOAA AOKYMEHTUPYIOT BCE OTHOCALLUMECS K AeNly XapakTepuCTUKW, BNUSIIOLLME
Ha paboTy meToaa, Hanpumep cTabunbHOCTb, AOCTOBEPHOCTL, YCTOWYMBOCTb MW NOBBLILLEHHASA HAAEXHOCTb
T 4.

6.3 MexnabopaTopHoe uccnegoBaHue

6.3.1 O6wme Tpe6oBaHUA

MpoBOAAT COBMECTHOE UCCREeAOBaHME ANS CPABHEHNA pabounx XapakTepUCTUK (TOMHOCTU M NpeLusn-
OHHOCTU) ansTepHaTUBHOIO MeToAa U pedepeHTHOrO MeToaa.

Pekomengauun ansi nabopatopum-opraHm3aropa, OTHOCSALLMECH K COBMECTHOMY MCCIIed0BaHUIo, npu-
BeAeHbl B npunoxeHun H (take cMm. 1ISO 5725-2).

6.3.2 TepMuHbI U onpeaeneHus

B HacTosiLIeM CTaHAapTe NCNONb3YTCA CreayoLwme TEPMUHbI U ONPEAENEHUs:

6.3.2.1 To4HOCTb (accuracy): CteneHb 6nM3o0CTH pe3ynbTaToB U3MEPEHUI K NPUHATOMY OMOPHOMY 3Ha-
yeHuio (ISO 3534-1).

MpumMevyaHne — 3TO NPUMEPHO OLEHMBAETCA Kak cucTeMaTuyeckasi olinbka, KoTopas ABMNAETCA CUCTEMHOW
YacTbto OLWMBKH.

6.3.2.2 npeuusnoHHOCTb (precision): CTeneHb GnM30CTU HE3AaBUCUMbIX PE3YNBTATOB MCMbITAHMWIA, MO-
NYYEHHbIX B KOHKPETHBIX PErNaMeHTUPOBAHHLIX YCNOBUAX MOBTOPAEMOCTM U BOCNPOU3BOAUMOCTH (CM. 6.3.5 1
6.3.6) (ISO 3534-1).

6.3.2.3 BbIOPOC — pe3Ko OTKIIOHAWeecH 3HaYeHue (outlier): kcTpemantbHOe 3HaYeHne, KoTopoe
O06LIYHO CrydanHbiM 06pa3oM nposBnsieTcss MeHee Yyem B 1 % ucnbiTaHuit, HO Gonee 4acTo B Criy4ae BO3-
HUKHOBEHMA aHOMarnbHbIX cUTyauui. Ona KONMYECTBEHHON OLEHKU COOTBETCTBYIOLUEN BEPOATHOCTU HYXHO
UCMONb30BaTh COOTBETCTBYIOLLME KPUTEPUN.

MpuMevyaHune — «YcTORYMBLIN» NOAXOA, UCMONb3YEMBIA B HACTOSALLEM CTAHLapTe, HE UCKIOYaeT M3 paccmo-
TPeHUs BEIBGPOC, 3a UCKITHOYEHUEM TOro Crydasi, Korda UMEIOTCS ABHbIE CBUAETENBLCTBA PasyMHOr0 MUKPOGUONOrmieckoro
oBocHoBaHUA. Takoil MOAX0A MOXHO UCMONB30BaTh UMW B BMAE UCMBITATENbHOM Npoleaypel ANA oBHapyxeHus BeiGpoca,
Unu 4Ns «yCTOMUMBEIX» CTATUCTUHECKUX OLIEHOK.
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6.3.3 MpoTokon naMepeHuit n o6pasubl

6.3.3.1 MexnaboparopHoe nccrnegosaHue NPOBOAAT MUHUMYM B BOCbMM COTPYAHUYAOLWLMX naboparo-
pUsX, UMEIOLLMX pesynsraTtbl 6e3 BbIGPOCOB.

OLEHKN TOYHOCTM U MPELM3NOHHOCTU BbIYUCTIAKOT MO BOMbLLOMY YMCHY AYONUPYIOLLIMX PE3ynLTaTtoB UC-
nbiTaHWi. MonyyeHHOe 3HaYeHNe AOMKHO BKIOYaTh B cebs MUHUMYM 96 pe3ynsratoB Anst O4HOWN BbIOpaHHOM
NULEBON MaTpuLbl.

PexomeHaaumm u TpeboBaHus K OpraHu3auum, KOOPAMHALMKU U NPOBEAEHUI0 MeXJ1abopaTopHbIX uccre-
JOBaHWUI NpUBEAEHbl B NpunoxeHuu H.

Ha nabopartopuio-opraHm3aTop BO3NOXEHa TaKKe OTBETCTBEHHOCTL 3@ NOATOTOBKY NPOTOKONA UCMbITa-
HWUIA 1 TabNULbI AaHHLIX (CM. HUXKE) AN 3anUCu BCEX 9KCNEPUMEHTANbHbIX AaHHbIX U KPUTUYECKMX SKCNepu-
MeHTanbHbIX YCNOBUI, NCMONb30BaHHbIX KaXaolh naboparopuen (CM. npunoxexue H.3).

Heobxoaumo, 4Tobbl cneymanuct No aHanu3y pesynsratoB M3 KaXKgow CoTpyaHuYaloLwen nabopatopum
NPOSABUN AOCTAaTOYHYIO KOMMETEHTHOCTbL B MPUMEHEHMUN anbTEPHATUBHOIO U pepepeHTHOro MeToA0B A0 y4a-
CTUS1 B CAMOM UCCIEA0BaHUN.

6.3.3.2 Mpotokon BKNo4YaeT B ceba cneayouime TpeboBaHus:

- HY>KHO UCMONb30BaTh OAHY NOAXOASILLYIO MULLEBYIO Matpuuy (CMm. npunoxexHue B);

- KOHLUEHTPAaLMKN aHanuTa A0MmkHbI ObiTk BbIOpaHbI Tak, YTOObI OHW BKINIOYAnNM, N0 MEHbLUEH MEPE, HUXK-
HUIA, CPEaHUI U BEPXHUIA YPOBHU BCErO Anana3oHa Ans ansTepHaTUBHOro metoaa. Jlaboparopusa-opraHusarop
JOIKHA NOATBEPANUTL FOMOTEHHOCTL 06pa3LOB;

- AOIMKEH ObITb BKIIOYEH OTpULIATENbHbIA KOHTPOMbHbIA 0OpaseL; MOXXHO UCMOMNb30BaTh NULLEBbLIE 00-
pasubl, UCKYCCTBEHHO KOHTAMUHUPOBAHHBIE LIENEBLIM aHANMUTOM;

- ANA CPaBHEHUA anbTEPHATUBHOIO U pedepeHTHOro MeToa0B AOIMKHbLI UCTONbL30BATLCA OAHU U TE Xe
o6pasLbl 4nst 060mx MeToaoB. YeTbipe nogobpasLa Ha KaXkaom YPOBHE (MK ABe anMKBOTHbIE NPOOLI, KaXkayto
U3 KOTOPbIX U3MEPSIOT 060UMKU METOZaMM) MPUTOTOBIISAIOT AN KaXKaon nabopatopuun. Takme o6pasubl Koaupy-
10T cnenbiM 00pa3oM, HO CHABXAIOT ATUKETKAMM TaK, YTOObI BA U3 HUX M3MEPANNUCH PEEPEHTHBLIM METOAOM
W ABa — anbTepHaTUBHbIM;

- Xuakme obpasubl (N0 CpaBHEHUIO C TBepAbiMM 0Opasuamu) obecnevnBator BOMNbLUYIO rapaHTUIO To-
MOFEHHOCTHU, €CNU UX NPUrOTaBNMBAIOT U pacchinatoT 6e3 usmeHeHns MMKPoBUONorMieckoro coctaBa u npa-
BUIbHO UCMONb3YIOT. B 0CO0LIX Crnyvasax MOXeT okasaTbCs He0OX0AMMbIM pa3aenuTb o0pasubl NPSAMO nepeg
usMepeHmem oboumm MeTogamu;

- aHanu3 06pasuUoB HY)XXHO MPOBOAUTbL B KaXAOW COTpyaHM4atowen naboparopum u B naboparopun-
OpraHM3aTope B YKa3aHHbIM AeHb C UCMOMb30BAHWEM CXOAHbIX MAPTUN Cped U KOMMMEKTOB 06opyaoBaHus
AN UCNbITaHWUN;

- OKpYrneHue pesynsTaToB J0IhKHA NPOBOAUTL Nabopartopus-opranusarop. llocne rpynnupoBku pesyrb-
TaToB KaXaoh u3 nabopaTopui okoHYaTernbHble TabyNUMPOBaHHbIE AaHHbIE AN KaXaoro yposHs (f) aHanuta
JOIMKHBI ObITb MPEACTaBMNEHbI, Kak NokasaHo B Tabnuue 9.

Ta6nuya 9 — MNpeAcTaBneHne pe3ynsTaToB MeXabopaTopHOro UccrefoBaHUsA A11A KaX4oro YpoBHs (j) aHanuTa

MeToakl (k) u aynnukathbl (1)
TaGopaTopum (i) PechepeHTHBIN MeTOA (KOANPOBAHHIIA) AnbTepHaTUBHLIN MeToA (KOAUPOBaHHBIN)
Aynnukat 1 Oynnukat 2 Aynnukat 1 Oynnukat 2
1
2
T A
(n)

6.3.4 BbluucneHus

6.3.4.1 B mukpobuonorun gaHHole {y} He Bceraa noAYMHSIOTCA HOPManbHOMY, T. €. FayCCOBCKOMY, CTa-
TUCTUYECKOMY pacnpeaeneHuio.

Pacnpenenenne gaHHbIX MOXHO NPOBEPUTH, ECIIM UMEETCH AO0CTAaTOMHOE YUCIO 3HAYEHU (HAMHOIO
Oonee 30 pesynbTaTtoB) — BCE A1 OQHOIO YPOBHA. YacTo and nonyvyeHusa 6onee CUMMETPUYHOIO pacnpe-
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JeneHnss HEMHOTOUNCIEHHbIe OTCYETHI Ny4ylle npeobpasoBath B norapudmbl. Takke MOXHO MCMONbL30BaTb
Gonee cnoxHble npoLeaypbl.

YacTo ObiBaET TPYAHO MONYyYMTb HAAEXHbIE OLEHKU (CpefHee, cpefHeKBagpaTudeckoe OTKNOHEHUe u
T. 4.) C Manow CUCTEMATUYECKON NOrPELUHOCTbLIO, 0COBEHHO NPU Hanu4uu BblIBpocoB. 1ISO 5725 BkniovaeT B
cebs KPUTEPUU PE3KO OTKITOHSIOLLMXCA 3HAYEHWIA, T. €. BbIBPOCOB, ANst TOro YToOblI 0TOpPOCUTL HEBGnaronpu-
ATHO BNUAIOLLME 3HAYEHUS U MONYYMTb JYYLLYIO OLIEHKY; OAHAKO NPU STOM YMEHbLUAETCS YUCHO 3HAYEHWUA,
UCMNOnb3yembIX ANs CTATUCTUYECKOIO aHanusa.

Moaromy ansa Toro, 4ToObl M3GexaTb Takux TPYAHOCTEN, B HACTOSILLEM CTaHAAPTE UCMOMb3YIOT YCTOi-
YMBbIE OLIEHOYHbIE anropUTMbl, KOTOPbIE HEYYBCTBUTESLHBI K 9KCTPEMaribHbIM 3HaUEHUsIM 1, bonee Toro, He
CMULLKOM 3aBUCAT OT pacnpeaeneHns gaHHbix. Kpome Toro, Takme anroputMbl NO3BOMSIOT COXPAHUTb AaHHbIE
nabopartopwuii C 9KCTPeMarnbHbIMW 3HAYEHUSMU, ECIIU UCKITIOYEHNE AaHHbIX HE NOATBEPXAEHO BECKUMW MUKPO-
6Guonoruyeckumm 060CHOBaHUAMM. MICNONb3YIOT TPU COrMACOBaHHbLIX 3HAYEHUS ANS KaKA0M U3 naboparopuii-
YYaCTHUKOB:

- OLIEHKY rroGanbHOro LeHTpa (ans OUEHOK CUCTEMATM4YECKOW MOrpeLUHOCTH): CPEAMHHOE 3HavYeHue
(MeguaHy) MED (BMmecCTO cpegHero 3HaveHust M);

- OLIEHKY pasbpoca Mexay CPeAHNMU 3HAYEHUAMM AYNNUKATOB, BKMIOYask BOCMPOU3BOAUMOCTD Sy, OC-
HOBaHHYIO Ha 3HAYeHUM PEKypPCMBHON MeamnaHbl S, (6) (CM. npunoxkeHne Q), BMECTO KNACCUYECKOro CpeaHe-
KBaApaTU4YECKOro OTKIOHEHUA (S);

- OLEHKY TWMMYHOIO BHYTPEHHEero pasbpoca, cpeaHeKBaapaTUYecKoro OTKSOHEHUS NOBTOPSIEMO-
CTW, MONYYEHHOr0 M3 CPEAMHHOTO 3Ha4YeHWA (MeauaHbl) CpeaHeKBaapaTUYECKUX OTKMOHEHWUI AYNNMKaToB:
ko MED{s} BMECTO KMacCcuyeckoro 0600LWEeHHOro cpeaHekBaapaTu4ecKoro OTKMOHEHUA, OCHOBAHHOIO Ha
CpedHeM 3HauYeHUn gucnepcun.

6.3.4.2 [Ina kaxpaoro Meroaa k (Hanpumep, 1 — craHAapTHbIN, 2 — anbLTEPHATUBHbIW) M YPOBHS j aHa-
nuTa NpoU3BOASAT BbIYMCIIEHUA B COOTBETCTBUM € Tabnuuen 10.

Tabnuya 10— MNpeacTaBneHne pe3ynsTaToB MeXnabopaTopHOro UCCneaoBaHUA NO OLEHKE COrnNacoBaHHbIX 3Ha4YeHUi
ANS Kaxgoro meToga

YpoBeHb Pennuku
MeToa k 1 2 M, s
INaGopatopwus (i) 1 ¥i Y (Yi1 + Yi2) |yin - Yi2|
2 2
2
N
MEOVAHA: MED {Mj} S, = koMED {s}

Yctohuneas Sg =s, = S{M} =k, - S
Sz
2

n

SR Sb +—

KoHcTaHThI k1 =1,1926 u k, =1,4826; ToNbKO NOCNEAHSS KOHCTAHTA 3aBMCMMA OT TOTO, YTO UCMONb3Y-
IOTCS TONBKO AYMIMKAThI (3HAaYeHUs AByx naboparopuii), a He GonbLuee yncro pennuk?

S,, COOTBETCTBYET CrieAyloLen Npoueaype, B KOTOPOM He MCMONb3YETCA OLEHKA LEHTPA:

SN MED{MEDle Ml} OHa BKNOYaeT ABa atana nocnegoBarenbHOro BbIMMCIEHUS MEANAHDI:

- N0 Ka)kgomy u3 n 3Haqe|-|1/|m BbIYMCIISAOT MeaunaHy (1 — 1) abConOTHLIX Pa3HOCTEN 3TOr0 3HAYEHUS C
OPYrMMU 3HAYEHUSIMU; 1

- OLeHKa pasbpoca — 3TO MeamMaHa N MeanaH aTux OTKMOHEHWI, NOACHUTAHHbIX B NPeablayLeM Luare
(Hanpumep, cM. npunoxxexue P).

1) KoHeTaHTa BEIUMCNsieTca no dhopMyne f% rae x2 = 3HadeHuio x2 — keagpat Ans p = 0,5 {3geck x2 = 0,455}
X

W v cTeneHei cBo6OALI B MOBTOPHLIX pedynbratax (34ech Ana gyénukata v =2 —1).
20



rocTIso 16140—2011

MpumevaHune — bonee coBepLUEHHbIE NPOLEAYPLI OTCYTCTBYIOT. AGCOMIOTHOE OTKITOHEHUE MeAUaHbl A 3Ha-
YeHWi, BeIYUCNEHHLIX no npoueaype MEDwaHel (unu MAD), pasHo MAD = MED; {|M; — MED]|}. 3To ycToiiunBas oLieHKa
pasbpoca CMMMETpUYHa OTHOCUTENBHO OLUeHKW UeHTpa (MED).

Ana pacnpeaenenus lMaycca: 6~ 1,4826 MAD. [lpyrast conoctaBumasi ansrepHaTmBa OCHOBaHa Ha MEXKBaHTUITbHOM
Avanasore /IQR = Q3 — Q1 = 3-a— 1-A kBapTUNK; Ans pacnpefenenus laycca o= 1,4826 IQR/2. MNocnepHuit pesynsrar
Nerko Nony4nuTe ¢ NOMOLLLIO NpoLeayp NporpaMmbl EXCEL.

6.3.5 OTHOCUTENbHAA TOYHOCTb

6.3.5.1 Onpeaenenune

B HacTOfiLemM CTaHAapTe NPUHATLIE OMOPHBbIE 3HAYEHUS, UCTMONb3yeMble B ONpeaeneHuy NpaBuIbHO-
CTW, 3a4aI0TCA TONLKO pe3ynbrataMu, Nosy4YeHHbIMU pedepeHTHLIM METOA0M Ha MAEHTUYHbIX 0Opasuax.

Takum 06pasom, OTKNOHEHNE PEe3yNLTaTOB U3MEPEHUIA, NOSNYYEHHbIX anbTepHAaTUBHBLIM METOAOM, TNyuLLIe
COOTBETCTBYET OTHOCUTENbHOW TOYHOCTM.

6.3.5.2 BbluucneHuna

Ana kaxaoro ypoBHs j aHanuTa BbIMUCTAIOT d; = M; ,s— M; .- Ans Bcex naGoparopuit / =1 po n,
rae M; ;s — cpeaHee AynnukaTos naGopaTopuy i, nonyyeHHoe anbTepHaTUBHLIM METOAOM;

M. . ..— cpeaHee aynnukatos nabopaTtopuu i, nony4yeHHoOe CTaHAapTHLIM METOAOM.
j,ref y

Takum oGpasom, meanaHa MED{d}, paBHas cucteMaTn4eckoi NorpeLuHocTyn D, u ycToiumBoe cpeaHe-
ksagparudeckoe otknoHenue SD(d) = k; - S, nopoxaalor -06pasHyio CTaTUCTUKY:

t(d) = MED{dj}m {d} cn—1 cTenensmm cBoGoab! (df).

Mo Tabnuue pacnpeaenenna CrblogeHTa t HaXoAAT BEPOSATHOCTbL Toro, uto D = 0. (Hanpumep, ans
n =12(11df) kpuTM4eckoe sHaYeHne Ana ABYXCTOPOHHErO AOBEPUTENLHOIO uHTepBana ¢ o = 0,05 pasHseTca
fo,05:11 = 2,201). Ecnm H(d) > t,.4p TO CUCTEMATUYECKast NOTPELUHOCTb D MexXay ABYMS CPAaBHUBAEMbIMU METO-
AaMu 3Ha4Yuma, T. €. anbTePHaTUBHbLIA METOA UMEET HEAOCTATOYHYIO TOUHOCTb OTHOCUTENbHO pehepeHTHOro
MeToAa AN Takoro YPOBHS J.

COOTHOLLUEHNE MeXaY OTHOCUTESLHOW TOYHOCTLIO U YPOBHSIMU MOXKHO MOAENUPOBAaTL (NOCTOSTHHAA UNu
nponopLuoHansHaa cucTemaTuyecKkas NorpeLlHocTb U T. 4.) C y4eTOM NMHENHOCTU rpaayupoBOYHON Xapak-
TEPUCTUKN.

6.3.5.3 WHTepnpetauus

MpeanonaraeTcs Hyneeas cucremarmyeckas norpetHocTb (D = 0). OaHako ecnu oLUeHeHHoe abconioT-
HOe 3HayeHue D cnuikoM GonbLUOe ANS LUenu AaHHOTO METOAA UMM JOCTUrHYTA CTAaTMCTUYECKas 3HAYUMOCTD,
TO ansTEPHaTUBHLIN METOZ OTNNYAETCHA OT PehepPEeHTHOrO.

6.3.6 MoBTOpsAAEMOCTb

6.3.6.1 TepMuHbI U onpeaeneHns

6.3.6.1.1 nosTropsieMocTb (cxooumocTb) (repeatability): Xapakrepuctuka 6nm3octu cornacoBaHusi
nocneaoBaTenbHbIX U HE3aBUCUMbIX PE3ynbTaToB aHanu3a, Nony4YeHHbIX OAHUM U TEM K€ METOAOM Ha UAEH-
TUYHOM UCMbITYEMOM Martepuane npyu OaHUX U TeX ke ycnoBusix (obopyaoBaHue, oneparop, naboparopus u
KOPOTKUI NPOMEXYTOK BPEMEHU, T. €. B YCNOBUSIX NOBTOPSIEMOCTHM).

6.3.6.1.2 npenen nosropsieMocTu (1) (repeatability limit): 3HaueHue, KoTOpOE C AOBEPUTENBLHON BEPO-
ATHOCTbIO 95 % He npeBbILLaeTcs abCOoNMOTHON BEMUUYMHON PA3HOCTU MeXay pe3ynsratamu [BYX N3MepeHUn
(1nu ucnelTaHKWi), NONYYEHHLIMU B YCIOBUAX NOBTOPSIEMOCTH.

Ha npakTuke, ecnu pasHoCTb Mexay ABYMsi pe3ynbratamu NpEBbILLAET (1), pe3ynbTaThl AOMDKHbI CYU-
TaTbCA COMHUTENBHBLIMU.

6.3.6.2 BbluncneHusa

[na kaxgoro metoga k v yPOBHSA j aHanUTa BbIYUCNSIOT:

- Npeaen nosTopsieMocTn r = 2,8s, c0? cpeaiHeKBaPaTUMECKUMM OTKIOHEHUEM NMOBTOPAEMOCTH s,

- OTHOCUTENbHOE CpeaHekBaApaTUieckoe OTKNnoHeHue nosTopsiemoctn RSD, =100 % s,/MED{Mj}.

[MoBTOPAEMOCTb anETePHATUBHOTO U CNPABOYHOTO METOA0B NMPOBEPSIOT, UCMONb3YA F-pacnpeaenexue:

F= (s,:a,,/s,_.,ef)2 C N 1 n creneHamu csoboawbl. Mo F-Tabnuue onpeaensior BEpOATHOCTb p(F) Toro, yuto
Spait = Sr-ref, HANPUMED, ANA N = 12 KPUTUHECKOE 3HAYEHME AANS ABYXCTOPOHHETO 0BEPUTENBHOTO MHTEpPBarna
¢ a=0,05 paBHo Fo,05;12;12 =2,69.

" Wcnonbsosars cregytowme cratuctuyeckue dyHkn Excel: MEDIAN (nuana3aoH) ans 2-i ksapTunn U QUAR-
TILE (pwanasoH; k), rae k =1,2 unu 3 ana 1-i, 2-i1 n 3-it kBapTUnei.

2) KowucraHTa 2,8 :za\/i ¢z,~ 1,960 n pByxcTtopoHHum a = 0,05 nnm 95 % ypoBHeM J0BEPUTENLHO BEPOSATHOCTH.
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Ecrm F unu 1/F Gonblue F ..,
OIS YPOBHS J. o

COOTHOLLEHNE MEXAY NMOBTOPSIEMOCTLIO U YPOBHSAMMW MOXKHO MOJENUPOBATh TakK e, Kak OTHOCUTENbHOE
cpefHeKBaapaTu4ecKoe OTKIOHeHWe NOBTOpsAeMOCTU. [lononHuTenbHblie cBeAeHus coagepxarca B 1ISO 5725.

6.3.6.3 UHTepnpeTtayus

Mpennonaraetcs conocraBumMasi MOBTOPSIEMOCTb AN KAXAOI0 ypoBHA aHanuta. OgHako, ecnu nosny-
YyeHa cTaTucTmyeckas 3Ha4umMocTb P(F) < o (ABYXCTOPOHHUI [OBEPUTENbHBIA MHTEPBAN), ankTePHATUBHbLIN
METOA OTNMYAETCA OT PEPEPEHTHOTO.

B HacTosILLee BpeMSA OTCYTCTBYIOT KPUTEPUM ANS OTOPAKOBKM anbTEPHATUBHOIO METOAA.

6.3.7 BocnpoussoauMocTb

6.3.7.1 TepmuHbl U onpegeneHuns

B HacTosILEeM CTaHAAapTe NCNONbL3YTCS CreayoLme TEPMUHBI U ONpeseneHus:

6.3.7.1.1 BocnpousBoaumMocTb (reproducibility): Xapakrepucrtuka ©Grnm3ocTu COrmacoBaHusi Mexay
oTAenbHbIMKU pesynsTataMu UCMbITaHUIA Ha MAEHTUYHOM UCMbITATENBHOM MaTepuane, nosflyYeHHbIMU C UC-
Nonb30BaHMEM OAHOTO U TOTO e METOAA onepatopaMu B pasHbix nabopaTtopusix ¢ UCNONb30OBAHMEM PA3HOTO
obopynosaHus (T. €. B yCNOBUSIX BOCNPOU3BOAUMOCTH)

6.3.7.1.2 npeaen socnpoussogumocTtu (R) (reproducibility limit): 3HaueHue, koTopoe ¢ noBepuUTEnDb-
HOW BEPOATHOCTLIO 95 % He npeBbilaeTca abCoMTHON BEMUYMHOW Pa3sHOCTU MeXay pesynbraramu AByX
NU3MEPEHUN (NN UCNbITAHMWIA), MONYYEHHbLIMU B YCIOBUSIX BOCMPOU3BOAUMOCTH.

Ha npakTuke, ecnu pasHoCTb MeXAy ABYMS pe3ynsraTaMu npeebiaeT R, pe3ynbrarbl JOMDKHbl CYUTAT b-
€Al COMHUTENbHBIMMU.

6.3.7.2 BbluucneHus

3HayeHne R BbIYUCHSIOT N0 CPEAHEKBAAPATUHECKOMY OTKITOHEHUIO BOCNPOU3BOAUMOCTYN S, U MeXna-
GopaTopHOMY CpPeAIHEKBaAAPATUMECKOMY OTKITOHEHWIO S, AN KKAOT0 METOAA K U KaXA0ro YPOBHSA j aHanuTa:

- npegen BOCnpoM3BoANMOCTU R = 2,8S, CO CpeHEKBAAPATUYECKUM OTKNIOHEHUEM BOCNPON3BOAUMO-

TO TOrga cpaBHMBaeMbl€ METOAbI obnazaior pasHoin NOBTOPAEMOCTbIO

[s2 ., 52 2, st 2_ 2 s
CTU Sg =+/S[ +S7 =4/S} +7’ n Sl =sp —Ef = nabopaTopHON AUCNEPCUU NPU Sy = K¢S,

- OTHOCUTENbHOE CPeAHEKBAAPATUYECKOE OTKIIOHEHWE BOCNPOM3BOANMOCTU RSDg = 100 % S/MED{M}.

Bocnpou3BoagMMOCTM  anbTEPHaTMBHOIO W pedepeHTHOro MEeTOAOB CpPaBHUBAIOT, UCNOSb3YA
F-pacnpepenexue: F= (s,; a,/sn_ref)2 ¢ (n—=1)un (n-1) crenensamu ceoboasbl. Mo F-Tabnuuie onpeaenatoT Bepo-
ATHOCTb P(F) TOTO, 4TO S, = S/-rer; HATIPUMED, ANA N = 12 (11df) kpuTHU4ECKOE 3HaUEHNe Ansi AByXCTOPOHHEro
AoBepUTENbHOTO MHTepBana ¢ a= 0,05 paBHO Fy os.41.41 = 2,82. Ecnn F unu 1/F Gonblue F,.., _ 4., 4, TO CpaB-
HWBaeMble MeTOALI 00naaalT pasHoii BOCNPOU3BOAMMOCTLIO NSt YPOBHS j.

Mo>xHO mMoaenupoBaTk COOTHOLLEHUE MEXAY BOCMPOU3BOAUMOCTBLIO U YPOBHAMM, a TaKKe OTHOCUTENb-
Hyto BOCnpou3BoaumMocTb RSDs [lononHuTensHbe CBeAeHUs coaepxarca B ISO 5725.

[locne 3Toro oueHUTb BEPOATHOCTL P(F) TOro, YTO OAHOPOAHOCTbL «MexnabopatopHoro pasbpocay,
npeacraensolwero cobon nabopartopHble pasnuuns, MeHblle, YeM UX COOCTBEHHbIN TUMUYHBINA pasbpoc us-
MepeHuii: F = 2(sb/s,)2 c dfiNUM) = n—-1 wn df(DENOM) = n creneHnein ceoboabl. No F-Tabnuue onpeaensior
BEPOATHOCTL P(F), XapakTepuaytoLLyto BaXXHOCTb MEXNaGopaTopHON AUCTIEPCUM S, .

6.3.7.3 UnTepnpetauus

Mpeanonaraercsa conocraBumas BOCMPOU3BOAUMOCTbL NS KaXA0ro ypoBHs aHanuta. OHako, ecnu no-
nyyeHa craTucTuyeckas 3Ha4MmocTb P(F) < o (ABYXCTOPOHHUI AOBEPUTENbHBIA MHTEPBAN), anbTepHATUBHbINA
METO/, OTNMYaeTCs OT pechePeHTHOro (B XyALUYIO UK NY4LLYIO CTOPOHY B 3aBUCMMOCTH OT R).

B HacTosLlee Bpems OTCYTCTBYIOT KpUTEPUW ANsi OTOPAKOBKM arnkTepHaTMBHOIO METOAA.

CooTHoweHne R < 2r B Lenom BepHo. OfHaKO 9TO 3aBUCUT OT pe3yrnbTaToB METOAa U KOHTEKCTa npu-
MeHeHus. BeposaTHOCTb HanM4Ma HEOAHOPOAHOCTM Npu GonbLuom pazbpoce mexay naboparopusmu 06bIMHO
CBUAETENLCTBYET O TOM, YTO CTAHAAPTU3ALMIO METOLA HY>KHO YCOBEPLLEHCTBOBATD, T. €. paboune MHCTPYKLMK
He BMOMHE MOHATHbI (PopMynupoBka, OOBACHEHMS U T. 4.), aHanNu3bl NPOBOASTCS HEKAYECTBEHHO (HEeA0CTa-
TOYHOCTb KBaNUMUKaLMKU) UMK NPUCYTCTBYIOT aHOMArbHbIE M3MEHEHUS BO BPEMEHU ANS peakuui, Kynsryp u
T. 4., @ TaKKe BCEX BHELUHUX YCroBuii B nabopatopum.
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MpunoxeHue A
(obszaTenbHoe)

Oco6bie npaBuna Ans NPU3HaHNA CTOPOHHUX Pe3yNbTaToB, NOYYeHHbIX
paHee NPu UCNOSNb30BaHUM NMpPeXHel CUCTeMbl BanuaaLum

A.1 O6wme TpebGoBaHUA

OTo KacaeTcs AaHHbIX, NOMYYEHHbIX C NOMOLLBI0 MeXayHapoAHbIX MK EBpONeNckUX CTaHAapTOB W ApYrux CTaH-
AapTHLIX METOAOB.

A.2 AnbTepHaTUBHbIEe MeToAbl, KOTOpble NpeTepnenu U3MeHeHUs U paHee NPoLWM Banuaauuio
B cooTBeTCTBUM ¢ MexayHapoaHbim unu EBponeiickum CtaHaapTom

Mpu oueHKe BO3IMOXHOCTU TOro, MOXHO NN UMEIOLLUECA CTOPOHHUE AaHHbIe NPU3HATb B COOTBETCTBUM C HACTO-
ALMM CTaHAApTOM, YCTaHaBnNuUBaloT, Obin MU ansTepHaTMBHBIN MeTOA Kakum-nn6o obpa3om U3MeHeH mocne Toro, kak
NOSABUIIUCH 3TU flaHHbIE.

Ecnu nsmeHeHUs 6binu U OHW cUMTAIOTCS CepbEe3HbIMU, TO pe3ynbTaThl He MOryT GbITb NPU3HaHbI.

Ecnu n3amMeHeHWin He 6bIfo Unu oHM BbINK HecyLLeCTBEHHBIMU, TO TOFAa HY>KHO 06GpaTUTLCA B CNYXOY MeHeaKMeHTa
KayecTBa nabopaTtopuun, NpoBoAsLLei BanuaaLuio.

Ecnu nabopatopus-opraHusaTop He 6bina akkpegutoBaHa B cootseTcTBUM ¢ ISO/IEC 17025, To Heobxogumo npo-
BECTW ayAuT ANA NpoBepKU kanmbpoBku, cpel, Temnepatypbl, o6opygoBaHus, 3anuceit 06 oGydyeHnn co BpemMeHH, korga
nposoaunack Banuaauus. Pesynsratel He MOTYT ObiTb MPUHATLI, €CNU pe3yntTaThl ayauTa HeyAoBNETBOPUTENLHLI. Pe-
3ynerartbl ayauTa AOMKHLI ObITb JOKYMEHTUPOBaHbI MUCbMEHHO.

Ecnu, ogHako, nabopaTtopus-opraHu3atop npu3HaHa Ha OCHOBaHUW pe3yneraToB ayAuTa unu nabopatopusa umena
akkpeauTauuio B cootseTcTBUmM ¢ ISO/IEC 17025, To kpuTEpMU Banuaauun CHUTAIOTCA AOCTATOMHO HAAEXHBIMU.

Tarke gormkHa 6bITb oLieHeHa UHgopMmaLua 0 CoTpyaHUYaoLWKX NabopaTopusax (UX BOIMOXHOCTU U UX NpaKTUYe-
CKUIA onbIT B obecneveHun kavecTea).

A.3 AnbTepHaTUBHbIe METOAbI, KOTOpPbIE HE MPOoXoAUNU Banuaauuio ¢ ICNonb3oBaHUeM pedepeHTHoro
MeToAa B cooTBeTCcTBUM ¢ MexxayHapoaHbiM unu Esponeiickum CtaHpaptom

MpexHue uccrenoBaHUsa NpUemMemMsl B COOTBETCTBIUM C HACTOSILLMM CTaHAapTOM NpU YCIOBUK, YTO:

- OHU BbISIM NpoBefeHbl B COOTBETCTBUM C NPOTOKONaMmn Banviauuu, ogobpeHHbIMU aBTOPUTETHOMN rpynmnoii TEXHW-
YeCKUX KCMepToB, U pesyrnbraThl Takux MccnenoBaHuii GelIM MW NONMHOCTHIO MPU3HaHbI,

- TEXHUYeckne aKkcnepTbl paboTanu nog arngon MexayHapoAHO NPU3HaHHbIX OpraHM3auUuii, 3aHUMaloLLMXCA METO-
damu Banuaaumun (Hanpumep, AFNOR, NORVAL,AOQAC International, AOAC Research Institute);

- NpoLeayphbl BanuaaLuu BrntovatoT B cebs UCCrneaoBaHus, COOTBETCTBYOLLME TpeGOBaHUSIM HACTOSLLEro cTaHazap-
Ta, No MeHbLUeR Mepe, K MOMHOMY Y1cny obpasLioB 1 K NULLEeBON MaTpuLe.

Ecnu ansTepHaTUBHbIA MeToa npoluern crndeHne ¢ MeXAYHapo4HO MpU3HaHHEIM pedepeHTHLIM METOAOM (Kak,
HanpuMep, AOAC International), koTopbIiA OTNMYEETCH B HECYLLECTBEHHBLIX acrnekTax oT pedepeHTHOro MeToja, COooT-
BeTcTBYIOLWEro MexayHapoaHomy unu EsponeidckoMy cTaHAapTy, M ecnu NPoToKorn 6nn3oK K HacTosLLeMy cTaHfapTy, To
pesyneratbl MOryT GbITb NPU3HAHI.

Ecnn meToa 3HauuTenbHo oTnuYaeTcs oT pedpepeHTHOro MeTofa, COOTBETCTBYOLEero MexayHapogHoMy unu Espo-
necKoMy cTaHAapTy, TO NPOBOASAT OLEHKY C LieNbio ONpeAeneHuns Toro, CyLLECTBEHHO fW BWSIOT 3TU OTINIUYMSA Ha paboTy
meTofa. OueHKa NPOBOAUTCA C y4ETOM AOMNOMHUTENbHbLIX AaHHBIX (€CMU OHW eCTb), HEOBXOAUMBIX AN BLIICHEHUS NpO-
LieAYPHBIX OTAIUYUIA W/WIK OTIINYMIA, CBA3AHHLIX C pedepeHTHLIM METOAOM (HanpuMep, pasHblii NepBUYHbIA oboralleHHbI’
OynboH). Ecnu pelleHWs coaepxaT yTBePXAEHWUSA, YTO CTaHAapTHble MeToAbl UMEKT CYLLECTBEHHOE OTMMYME, TO OHU
JOMKHbI BbITe AOKYMeHTarnbHo 06ocHoBaHLI nabopaTopueii-opraHusatopoM. JomkHbl 6biTe OroBopeHbl faHHble, Tpebye-
Mble 4N 0ObACHEHWA NpefnonaraemblX OTIUYWNA.
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MpunoxeHue B
(cnpaBouHoe)

Knaccudgpukaums TMNROB 06pasyos Ana nccnenosaHnil No Banuaauum

B.1 O6pa3ubl nuLieBbIX NPOAYKTOB U KOPMOB ANA XXMBOTHbIX

Tabnu ya B.1 — KaTeropuu nuwieBbIx NpoAyKTOB U CBA3aHHbIE C HUMWU OCHOBHbIE NULLEBLIE NATOreHHbIe MUKpOOpra-
HU3MBbI

Yersinia Qlostri— Listeria E.coil Staphy- | S.aureus | Campy- | Salmo- Bacillus
Tun npoaykTa Spp. dn_lm per- | monocy- | 0157 & | lococcus entgro- lobacter | nella cereus
fringens togenes VTEC aureus toxins spp. spp.
MsicHble npogyKTbl
Ceolipble x x x x x x
Mpoweawwue TennoobpaboTKy x x x
3aMopoXeHHble x
depMeHTUpoBaHHbIe x x
BaneHkle x x x X x
Opyroii Bnioga/ | MawrTet
COyChbl
LomaluHasa ntuya
Chlpble x x x
MpolegLue TennoobpaboTky
3aMopoXeHHble
Opyrve Bniopal/coychl
Puiba n mopenpoaykTbl
Chlpble x x x x
MpowweaLme TennoobpaboTky
3aMopoXeHHble
KonyeHble x x
[pyrve
DOpyKTbI M OBOLLHBIE NPOAYKTHI
Colpble x x x x x
Mpowealumne TennoobpaboTky
3aMOopoXeHHble
CylueHble x
depMeHTMpoBaHHbLIe
BaneHble/coneHble
Coku/koHUeHTpaThl x x
O6e3BoXeHHble npoayKTbl/
NpoAYKTbl MUTaHUSA C YyMEpPEH-
HblM 06e3BOXMUBaHUEM
Opyrue MepepaboTtaHHble rpubel
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- Clostri- Listeria E.coil Staphy- | S.aureus | Campy- | Salmo- .
Yersinia| Bacillus
Tun npoaykTa s dium per- | monocy- | 0157 & | lococcus | entero- | lobacter | nella cereus
Pp- fringens togenes | VTEC aureus toxins spp. spp.
MonouHble NpoayKTbI
Colpble x x x x x x x x
Mpowealume TennoobpaboTtky x
3aMopOXeHHbIe x x x x x x
®epMeHTUpoBaHHbLIE x x x x x x
CylieHble x x x x
Hpyroii
LLlokonaa/xne6obynoyHbie usgenus
Ob6e3BOXEHHbIE npoaykTbl/ x
NpoAYyKThl MUTAHNSA C YMEpEH-
HblM 06e3BOXKUBaHUEM
CyLlieHble x
Opyrue Kongutepckue usgenus 3aBap-
Hble
Kpemsbl
Opyrue npoayKTbl
Muso
Coycel
Cneuunu x x x
MaiioHes x x
MakapoHkl x
Aiya v nponssoaHble x
3epHoBble/puc x
KopMa Ans »UBOTHbIX
PasHoe x
Tabnwuya B.2 — MNWWeBLIe KaTEropun U cBA3aHHbLIE C HUIMW OCHOBHbIE HenaToreHHble MUKPOOPraHU3Mbl
Opoxaku n MornoyHo- O6Lee yucno Knweunas | Escherichia
Tun npoaykTa nrecHesble Kucnble XKNU3HECNOCOBOHBIX .
nanouyka coli
rpnoKun BakTepum opraHusmoB

MscHble MpoAyKTHl

Ceolpble

MpowepgLine TennoobpaboTky

3aMopoXeHHble

depMeHTUPOBaHHbIE

BaneHble

Opyrve
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[MpodomxerHue mabnuupi B.2

Tun npoaykTa

Apoxxu n
nrnecHesble
rpnékn

MonouHo-
Kucrble
BakTepumn

Ob6Lee yucrno

XN3HECNOCOBHbLIX

opraHnu3moB

KuweyHas
narouka

Escherichia
coli

[MpodyKTsl U3 goMalluHen nTuysl

Chblpble

X

Mpowwegwwue TennoobpaboTky

3aMOpOXEHHbIE

Opyrue

PriGa 1 MopenpoayKThl

Chblpble

X

MpowwegLwue TennoobpaboTky

3aMOpOXeEHHbIE

KonuyeHble

Opyrve

DPYKTOBbIE U OBOLLHBbI

€ NPOAYKTHI

Ceulpble

X

MpolegLwue TennoobpaboTKy

3aMOpOXeHHbIe

CyweHble

depMeHTUPOBaHHbIE

BaneHble/coneHble

Coku/koHUeHTpaThl

OGe3BOXeHHbIE MPOLYKTHI/MPOAYKTHl MUTaHWUSA ¢
yMepeHHbIM 06e3BOXUBaHNEM

Opyrue

MonouHble NPoAYKThI

Chblpble

MpowwegLwue TennoobpaboTky

3aMOpOXEHHbIE

depMeHTUPOBaHHbIE

CyLeHble

Opyrue

LLlokonaga/xnebobynoyHble n3genus

OGe3BOXeHHblE MPOLYKTHI/NMPOAYKTEl MUTaHWUS ¢
yMepeHHbIM 06e3B0XUBaHNEM

X

CyLeHble

Opyrve npogykTsi

Mueo

X
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Opoxxu n MorouHo-

O6Lee yucno

KuweuHas | Escherichia
Tun npoAykTa nnecHeBble Kucnble KUSHECTIOCOBHbIX .
nanodKka coli
rpuéku BakTepuu opraHusmoB
Coychl X x
Cneuun
MaiioHes X x
MakapoHkl

Aiiya 1 nponsBogHble

3epHoBLle/puc

KopMa ANA XNBOTHBIX

PasHoe

X

B.2 BerepuHapHble o6pa3ubl

[ns CKpMHWMHIa CenbCKOXO3sMCTBEHHBIX XKMBOTHBIX CReayrowmne obpasibl NpoBepsIoT Ha Hanuyve Salmonella.

Tabnwuya B.3 — BeTepuHapHble obpasubl 4na Salmonella

XuBoTHoe, NpodyKT UnK ero cpega

O6paseL Ans aHanusa

[ereHepnpoBaHHbIe siiLa

CMelwaHHas npoba dekanbHbIX 06pasLos

Kypbl-HecyLLKu

CMelwaHHas npoba dekanbHbIx 06pasLos

OnHogHeBHble LpiNnATa

MoAcTunoYHas conoma ua Kopobok

Monogkv nneMeHHoW NTULbI

Ob6beamnHeHHas Beibopka dekanbHbix 06pasuoB

TYLKN MNeMeHHOW NTuubl

ObregunHeHHas Belbopka MEKOHUS

Caexee MACO JoMalLHel NTuubl

KYCOUKM KOXM C LeUn Unu KyCOUYKM TKaHei

JdoMallHas nTula

ObregunHeHHasn Bribopka dekanbHbIX 06pasLos

Csexxas roesanHa, TenaThHa U CBUHUHaA

Masku ¢ NOBEPXHOCTU TYLL, KyCO4KHN TKaHein n BbiTeKarowaa XnaKkocTb
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MpunoxexHue C
(o6s3aTenbHoE)

Wcnonb3oBaHue eCTeCTBEHHO KOHTAMUHMPOBAHHLIX 0GPa3LIOB M NPUroTOBIEeHUe UCKYCCTBEHHO
KOHTaMMHUPOBAHHbIX 0GPa3LIOB ANs UCCNeqOoBaHUI NO Banuaauum

Heo6xo41MMo NMpOoBOAWTL BLIGOP TMMa NULLEBOrO NPOAYKTa B KAaTeropuu Tak, YTobbl YBENUYUTL AONI0 €CTECTBEHHO
KOHTaMUHUpOBaHHbIX 06pasLos. B cryyae, ecnu AOCTYMHO fULb OrPaHUYEHHOE YUCIIO eCTECTBEHHO KOHTaMUHWUPOBaH-
HbIX 06pa3Li0B, MOXHO BOCMOMNb30BaTLCSA BTOPLIM BapUaHTOM, NPEeLCTaBNeHHBIM HUXE, ANs yBENUYeHUs Yucna obpa3yos.
TpeTuit BapuaHT LOMKEH UCMOMb30BAaTLCS TOMBKO B XOPOLO 060CHOBaHHLIX criyyasix. MoXHO Takke WCMonb3oBaTh CTaH-
AapTHble MaTepuansl, cogepxallime MUKpOOpraHW3Mbl, NOABEPrHyThIE CTPECCY, NPeANoYTUTENEHO C BNOSIHE OnpefeneH-
HbIMM YPOBHSIMU LIENEBOro aHasuTa (MUKpoopraHu3MoB) U yKasaHHEIM CPOKOM XpaHeHwUsl.

1-V BapuaHT

2-ii BapuaHT

3-i BapuaHT

4-i BapuaHT

EcTecTBEHHO KOHTAMWUHUPOBaHHbLIE 06pa3ub|

Mcnonb3aytoT o6pasubl, cobpaHHble U3 MPOAYKTOB, KOTOpbIe MOTOYHO aHanusupyeT
naBopaTopus-opraHusaTop unu gpyrue naboparopuu.

XpaHeHue AOMMKHO MUHUMU3UPOBATL MUKPOGUOIIOrMYECKUE USMEHEHUA U YMEHBLUUTD
MUKpOGHbIiA cTpecc. KoHTaMuHaLma (kadyecTBeHHasi UMu KonudyecTBeHHasi coobpasHo obcTos-
TenbCTBaM) JOMKHa GbiTb NOATBEPXKAEHA HEMEATIEHHO Nepes UCCIeAoBaHNEM.

KoHTamu HUpoBaHWe cMecCblo

3aceBaloT Xuikue W MonyTBepAble UCMbITHIBaeMble MPOAYKTHI MyTeM pasGaBneHust
€CTECTBEHHO KOHTaMUHUPOBaHHbLIM 06pa3LIOM CXOAHOro TUNa.

doHoBas MUKpodriopa B «pasbaBneHHOM NpogykTe» AOMKHa ObiTb cXofHOro Tuna B
COCTOSHWUM CTpecca, NOA06HBIM TOMY, YTO NPUCYTCTBYET B €CTECTBEHHO KOHTAMUHWUPOBAHHbIX
npogyKTax.

O6pasLbl ¢ Ao6aBneHneM U3BECTHOMO KONUYECTBa ONPEAEensaeMoro BelecTsa

Ecnun pecepeHTHeIi MaTepuan’) gocTyneH, To ero Mcnomb3yloT ANA NpoBefeHUs 3a-
ceBaHus. Ecrnin pedepeHTHBIA MaTepuan oTCyTCTBYET, TO UCMONb3yeMble LLITaMMbl U30TNUpYHOT
OT NpogyKTa TOro Xe Tuna.

OnpefensiloT NPOTOKON CO3AaHUsA CTpecca LIeNeBoro MUKpoopraHuaMa, 1 Bo BpeMsi 3a-
ceBa AOMMKeH HaBniogaTbes cTpecc.

YpoBeHb MUKPOIIOpL! JomKeH GbiTh NPeCTaBUTENBHLIM TSt KOHTAMUHALMK, KoTopast
NPOUCXOANT B 3TOM NMPOAYKTE ECTECTBEHHLIM 06pa3oMm.

PedepeHTHble MaTepuari

PedepeHTHbIE MaTepuarnsl, Takne Kak cepTUULMpOBaHHLIN pedepeHTHbI MaTtepuan,
copepxallue noaxoasilue u BronHe ornpefeneHHble YpoBHU LeneBoro aHanuta (MUKpoop-
raHW3mMoB) B CTabUMbHOM CTPECCOBOM COCTOSIHUMA, MOXHO WCMOMb30BaThb A4S BHECEHWUA No-
CEBHOro Matepuarna B UCMbITbIBaeMble 06pasLbl A5 aHanu3a Kak Ka4eCTBeHHbIMU, Tak W KO-
nM4ecTBEeHHbIMW METOAaMU. [N Ka4yeCTBEHHbIX UCCIEAOBaHUIA UX UCMONb30BaHWE AOMKHO
6bITb OrpaHNyeHo, Korja B Ka4ecTe pedepeHTHbLIX MaTepuanos AOCTYNHLI TONBKO HECKOMNBKO
LUTaMMOB UK Cepornorm4ecknx TUMoB LierieBoro aHanuta nULLeBoro NPOUCXoXaeHUs.

1 UenbiTbiBatoT 10 pennnk Ha KaxaoM 13 Tpex-YeThipex YPOoBHSAX KOHTaMUHALMN.
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MpunoxeHune D
(obsizatenbHoe)

Oynnukaumsa o6pasuoB AnsA onpeaesieHns OTHOCUTENLHOW TOYHOCTU U
OTHOCUTESILHOIO YPOBHS OGHAPY)XEHUA AN KaYeCTBEHHbIX METOA0B

D.1 Cnyuaii 1 — Bce ycnoeusl NepBoii CTaauu KynsTUBMPOBaHUS OQUHAKOBbLI Ansi o6oUX MeToAOB

25 r nuwesoro obpasua

Y

[omoreHusauus

y

1 aTan KynbTUBUPOBaHUSI
(Hanpumep,
npegoboralleHue)

v

WHky6aums

¥

Pasgenenue

CraHgapTHbIV MeTopq, AnbTepHaTUBHbIA MeTOA
2 aTan u T.4. 2 3Tan u T.4.

Y Y

rlpOlJ,OJ'I)KVITb npoBeaeHue Kaxkaoro aHanmsa B COOTBETCTBUN
C ero npoToKornom
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[ns HeXuaKUX NPoayKTOB

D.2 Cnyuvait 2 — lNepBasa cTaguA KynsTMBUPOBaHMA 060MX METOAOB pa3nuyaercs

[na xuokmx npoaykToB
50 mn nuwesoro obpasua

Y

50 r nnwesoro npogykTa + 50 mn Bogpl
WV Apyroro nogxogsiLiero pastaeurens

TwarensHO rOMOreHU3NpymTe CMeCb |

Pasgenenve

\

CraHgapTHbIA MeTog

AnbTepHaTUBHLIA METOf

50 r romoreHaTa (unu 25 r
ONSA XMAKMX NpoayKToB) +
KynbTypanbHas cpega
ANs nonyvyeHVsi BePHOro
COOTHOLLIeHUs Baca 1 obbema

50 r romoreHara (unn 25 r
Ons XWpKWMX NpoayKToB) +
KynbTypanbHas cpeaa
ANA nonyyeH1s sepHoro
COOTHOLLIeHUs Beca U obbema

J

 J

MpopomkuTL NpoBEAEHNE KaXA0ro aHanusa

B COOTBETCTBUM C €10 NMPOTOKOSIOM

MpumMeyaHune — HyxHO OTMETUTBL, YTO BO BTOPOM cly4ae u3-3a pa3baeneHus cpeabl 06pa3uom u pactBopuTe-
NeM HeMnb351 NPUMEHSATb roTOBYIO K UCMONb30BaHMIO cpegy, U KOHLEHTpaLus WHrpeaueHToB B NabopaTopHO NPUroToBIIEH-
HOM 6yrnboHe gomnxHa ObITb yBenuyeHa npuMepHo Ha 10 %.
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MpunoxeHue E
(o6sa3aTrenbHoe)

BbluucneHue AoBepPUTEesibHbIX UHTEPBANoOB, CBA3AaHHbIX C YUCIIOM
UcnbiTyeMbiX O6pa3LoB

[ns kaxporo aHayeHus (p) BenuuunH ACY, SE n SP, BipaxeHHbIX B npoLeHTax (cM. 5.1.3.1), BLIMUCAAIOT A0BEpU-
TenbHble nHTepsansl (Cl):

-ecnn 10 % < p < 90 %, NpMOGMM3NTENBHO BEIYMCNSAIOT ABYCTOPOHHUE AOBEPUTENbHLIE MHTEpBansl Npu 95 %

1—

Cl(npu 95 %)= p =2 % cn=N, N,, N_cooTBeTcTBeHHO Ans p (B %) = AC, SE, SP,

- Ana p 2 90 % BbIMUCIUTL HWKHWIA floBepUTENbHEIA Npeaen npu 95 % (ogHocTopoHHuid) ¢ n = N, N, N_ cooTBeT-
CTBEHHO ans p (B %) = AC, SE, SP.

B aTom cnyyae npefnovTUTENBHO UCNONb3oBaTk BUHOMManbHyto Tabnuuy ana n = 10, 20, 30, 40, 50, 60 (cM. Tab-
nuuy E.1).

Tabnuya E.1 — HwkHuit goBepuTtenbHbii Npegen npu 95 % anda p = 90 % u Gonblue

n= 10 20 30 40 50 60
p=0,90 0,75 0,83 0,82 0,84 0,83 0,84
0,92 0,85 0,83 0,85 0,86 0,87 0,88
0,94 0,85 0,88 0,88 0,89 0,89 0,89
0,96 0,85 0,93 0,92 0,91 0,93 0,93
0,98 0,95 0,93 0,95 0,96 0,95 0,96
0,99 0,95 0,98 0,98 0,96 0,97 0,98

TMpumep — Inan=20,p =94 % LCL (p; npu 95 %) = 88 %.

1) OBBsCHEHNS STUX COKpaLLeHNiA CM. B npunoxerun U.
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lMpunoxexnue F
(obsa3arenbHoe)

Kputepuii, ncnonb3yeMblit ANs aHaNM3a HECOrNacyloWMXCA pe3ynLTaToB

MogcunThIBaOT CyMMapHOe YMCIO HecornacyoWwmMxcs pe3ynsTaTtos Y cnegytowmm obpasom:

Y = PD + ND (Hanpumep, PD =2, ND = 10, cnegoBartensHo, Y = 12).

MpoBepstoT, MOryT N METOALI PasNM4aTbCA U3-3a COOTHOLLEHUS MEXAY YYBCTBUTENBHOCTBIO U CNELUPUIHOCTBIO;

-Ana Y <6 (MeHee WecTU paccornacoBaHuit). UCTbITaHNe OTCYTCTBYET;

-ANA6 <Y <22 (T e Mexay 6 u 22 paccornacoBaHUsIMU) ONpeAenstoT M Kak HauMeHbLUEE U3 ABYX 3HAYEHWN,
T. €. PD n ND (Hanpumep, m = PD = 2, Tak kak PD < ND), U Ncnosb3ytoT GUHOMWANbHBIA 3aKOH pacnpefeneHuns B CooT-
BETCTBUM ¢ Tabnuueit F.1.

Ecnu m < M ans 3agaHHoro Y, To ABa MeTofa pasnuuHbl npu a < 0,05 (ABYXCTOPOHHWIA JOBEpUTENLHLIA UHTEPBan).

Tabnuya F.1 — 3Ha4enua M ana paccornacoBaHuii Y (6 < Y < 22)

Paccornacosanna Y=PD + ND || OT6 o8 | Ot9 go11 |OT112 1014|0715 o 160717 o 19| Ot 20 no 22

M = Max(m) npu o < 0,05 0 1 2 3 4 5

Hanpumep, ana Y = 12 paccornacoBaHuii u m =2 M =2 num < M, n Takum o6pasoM, [Ba MeTofa pasnuyaroTcs ¢
p <0,05;

-onsa Y > 22 (6onee 22 paccornacoBaHWit) cnonb3oBaTb KpuTepuii Mak-HeMapa ¢ pacnpegeneHnemM xu-ksagpar
ans 1 crteneHun ceobogbl:

@2 =d¥Ycd=|PD-ND|wY=PD+ND.
MeToabl pasnuuatotest npu o < 0,05 (4BYXCTOPOHHMIA JOBEPUTENbHLIA UHTepBan), ecrin x2 > 3,841.
3TOT KpUTepUid Xn-KBajpaT COOTBETCTBYET MUHUMAarbHOMY d AnS Kaxgoro Y u3 creaytoweid Tabnuubl F.2 ans

a < 0,05 (T. e. ANA 3apaHHoro Y d AOMKHO BbiTh He MeHblUe 3Ha4YeHUs), NpuBegeHHoro B Tabnuye F.2, 4Tobbl caenatsb 3a-
Kro4eHne o pasfninyMn MeToaos).

Tabnuya F.2 — 3HayeHua d ana paccornacosaHuii Y (Y > 22)

PaccornacoBanua Y = PD + ND

OT22 po26

OT127 po 31

Ot 32 po 37

OT38 no 44

Ot 45 po 51

O152 po 58

d=|PD—ND| 2

10

11

12

13

14

15
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lMpunoxexHue G
(obs3arenbHoe)

AcnekTbl, noanexaiue y4yeTy npu Bbioope wWTaMmmoB
AN UCNbITaHNA U36UpPaTENbLHOCTH

G.1 O6wue TpeGoBaHUuA

3TO NpUNOXeHUe YCTaHaBINMBAET MUHUMANbHBIE TPeGOoBaHUS K UCTIbITaHUAM AN 06Lero nonb3osaHus. Mpu Bol-
6ope MCNbITaTeNbHLIX WTaMMOB GOMBIUMHCTBO MOCTEAHUX AOMKHO MPOUCXOAUTL N3 ANanasoHa NULLEBLIX MaTepuanos,
UCMOMb3YEMBIX B UCCNEA0BAHUM, U OXBATLIBATh PEKOMEHAOBaHHEIN ANaNa3oH LIENeBoro aHanuTa ¢ y4eToM Cneaytowmx
chakTopoB: reorpachudeckoe pacripefefnieHne, pacrpocTpaHeHHOCTb, MHOTOOBpasne UAEHTUUKALNOHHBIX XapaKTepu-
CTUK, HanpuMep BUOXMMUYECKUX XapaKTEPUCTUK, XapaKTepUCTUK cepoTuna, Tuna Gaktepuodara U T. 4., U NoGble Tpebo-
BaHUA, cAenaHHble paspaGoTunkamMm arlsTepHaTUBHOTO MeToga.

G.2 Kareropuu uenesbix rpynn

- HeonpegeneHHas rpynna, Hanpumep cyMMapHoe 41crio, 6akrepun rpynnbl KULLEHHOW NanoYku, ApoXokeBble rpus-
KW, MOMOYHOKUCTLIe BakTepuu,

- ceMeiicTBo, Hanpumep Enterobacteriaceae;

- pog, Hanpumep Salmonella, Pseudomonas, Listeria,

- BUZ, HanpumMep Listeria monocytogenes, Staphylococcus aureus, Escherichia coll,

- WTamM, HanpuMmep Salmonella enteritidis Tun 6akTrepuodara 4.

G.3 B coOTBETCTBUM C LieNeBOW rpynmnoi, onpefeneHHon B G.1, MOXHO BbiOpaTb AWanas’oH MONOXWUTeNbHBIX
MUKPOOPraH13MoB:

- ANSi HEOMPEeAENeHHbLIX rPynn, B KOTOPLIX LieneBasi rpynna onpepeneHa cTaHAapTHLIM METOAOM, UCTONb3yeMble
LUTaMMbl AOMKHbI BEIGUPATLCA U3 TeX, KOTopble CMOCOBHLI Ha TUMWYHEIA POCT B pedhepeHTHOM METOZE;

- ANs ceMENCTB: UCMOSB3YHOT LWTaMMbl U3 Auana3oHa pofoB B STOM CeMENCTBE U, eCrii 3TO BO3MOXHO, BKNHOYaOT
NpeACTaBUTENbHBIA SNIEMEHT BCEX POAOB CEMENCTBa;

- AN POLOB: UCMONL3YIOT AMWanasoH BUAOB W3 3TOTO pofa W, ECHIU BO3MOXHO, UCTLITLIBAIOT BCe BUALI U3 TAKOroO
poaa;

- 4N BUAOB: AManasoH LWUTaMMOB U3 3TUX BugoB. OnpeaeneHne wraMMa HeobxoaUMO yuuTbIBaTb NPU NPUHATUN
3TOro pelUeHus. B HacTosLiee BpeMs MaToreHbl, Takue kak Salmonella v Listeria, 6binn nogpasgeneHbl Ha CepoTUNbI,
ofHako Listeria spp. Takke NoApasgenseTcs Ha TWUnbl ¢aros; B GyayuwieMm 6yayT ucnonb3oBaTbCa Apyrne MeTogbl noj-
pasfeneHuss Ha reHeTU4eckme Tunel, Takne kak RAPD, PFGE u puGotunuposanue. Mpu onpegeneHun nonoXxuTeNbHbIX
LUTaMMOB, KoTopkle ByAyT Ucnons3oBaTeCs B UChbITaHuK, nabopaTopun-opraHnusaTopbl 4OMKHLI NONb30BaTLCA AOCTYNHOM
COBPEMEHHO UHbopMaLiMei AN rapaHTUW TOro, YTO STU LITAMMbI B JaHHOE BpPeMSA SBNAIOTCA NOAXOAAWMUMM K LieneBbIM
MULLEBLIM KaTEropusaM;

- ANSA WTaMma; fnanasoH UCTOMHUKOB 3TOro LTamma.

G.4 Heuenesble rpynnol, ucnonb3yemMble B UCcneqoBaHuu Ha MSGMPaTe.I'IbHOCTb

- Heuenesble rpynnbl (T. €. Te, KOTOpbIe, KaK OXUAAETCSA, AOMKHBI AaTb OTPULATENbHbIA pe3ynbTaT U KOTopble UC-
MOMb3YKTCA B UCMBITAHUAX Ha MEPEKPECTHYI PEeakTMBHOCTb) AOMKHLI ObiTb onpeaeneHsl B COOTBETCTBUW C LiENeBOi
rpynnowu;

- Korfla Luenesas rpynna — ceMencTBo: Helenesble WTaMMbl JOMKHbI BKNOYaTb CEMENCTBa;

- KOrAa Lenesasi rpynna — poj: HelesieBble LTaMMbl 4OMXHbI BKNOYaTb Apyrue pofbl, KOTOpble C4MTAlOTCA No-
XOXWUMU Ha Lienesoit pog,;

- Korfa uenesas rpynna — BUA: Heuenesble LTaMMbl JOMKHBI BKNOYaTb ApYrMe BUAbl BHYTPU LIENEBOro poaa;

- Korfa uenesas rpynna — LiTaMM: HeLenesble LWTaMMbl AOMKHbBI BKKOYATL [ pyrue WTaMMbl U3 TOrO Xe Buaa.
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Mpunoxexnue H
(obazarenbHoe)

PekomeHAaLMM NO opraHM3aunm M NpoBeaeHU0 COBMECTHbIX UCCrenoBaHUN

H.1 MNoagroTroBka NuWeBbIX 06pa3LoB

OTtpuuaTenbHble (KOHTpornbHbIe) 06pas3Lbl

B obLyem cny4yae gomkHa MCnonb3oBaThCs TOMbKO MCKYCCTBEHHAS KOHTaMUHALUWSA, U LEeNeBoi aHanuT He JOIDKeH
NpUCyTCTBOBATb B He3acesHHoi nulle. BepyT noaxoasiyee Yucrno o6pa3LoB B COOTBETCTBUM C NPUIIOXKeHNEM J U aHanu-
3UPYIOT UX ANA NOATBEPXKAEHUS bakTa oTCyTCTBUA Lienesoro aHanuTa. OTpuuaTenbHble KOHTPOSIbHbIE 06pasLybl UCMonb-
3YIOT B TEX Crlydasx, Korga aTo NpeaycMoTPeHO BO BpeMsi MPOBHOro UcnbITaHUs.

MonoxutenbHble 06pasubl, cogepXxalume Lenesoi aHanuT

Mpu HEKOTOPBIX KONIMYECTBEHHbIX UCCNeAOoBaHUSX, HAaNPUMep UCNbITaHUSAX Ha CyMMapHoe Yncno 6aKkTepuid, Apox-
Xell U NNecHeBbIX rPUBKOB, BakTepuit rPynnbl KULLIEYHOW NanoYkn U T. A., ANA COBMECTHLIX UCCNEAoBaHWiA creayeTt uc-
nonb30BaTb €CTECTBEHHO KOHTaMUHWPOBaHHble 06pasLipl, cofepXaline LeneBoit aHanuT nunm TUNUYHY0 MUKPOIopy.
B oTcyTcTBME NOAXOASALLEro YUCHa €CTECTBEHHO KOHTAMUHUPOBaHHLIX 06Pa3LOB UNK B TeX CNy4asix, KOIa YpoBEHb KOHTa-
MWUHaLMK CIIULLKOM Y30K UNU HeMpUrogeH, MOXHO UCMONb30BaTb MCKYCCTBEHHO KOHTaMUHWpOBaHHbIE obpasLbl. O6pasubl
HeoBX0AMMO KOHTaMWHUPOBATL, UCMOMb3Ysi BTOPOW UMKN TPETUI BapUaHT, ONUCaHHLIA B Npunoxenun C. B cnyvasix, koraa
MCMOMb3YIOT CTaHAapTHbIe MaTepuansl (npunoxeHue C), Ha nabopaTtopunio-opraHnsaTopa BO3NoXeHa OTBETCTBEHHOCTb 3a
pacchinky 1 pedepeHTHBIX MaTepunarnos, U NOAPOBHLIX NPOLEAYP MHOKYNALMU KaxAoi coTpyaHUYaloLLeil nabopaTopuu.

B cnyvae 1 KayecTBEHHbIX, N KONMMYECTBEHHbIX METOAOB NULUEBbIE MaTepuanbl U LeNeBoi aHanuT/MuUKkpoopra-
HU3MbI JOMKHBI AOMYCKaTb MOMOreHU3aLmio U JOMMKHbLI 0CTaBaTbes CTabuNbHBIMU Kak NpU NepeBo3Ke, Tak U B TeYeHue
npoBeAeHNs] aHanu3os. VccneqoBaHUsi Ha rOMOreHHOCTb U CTabunbHOCTL AO0MXHLI BbITb NPOBEAEHL! Nepes, OTNpPaBKoi
ucnelTaTenbHOro Matepuana ua naboparopun-opraHusaropa.

MuwieBoii obpasel JOMKEH cogepXaTb XapakTepHyto (hOHOBYIO MUKPOMDNOpy UNKU NHTepdepupytoie KOMMOHEH-
Thl, KOTOPbIE TAKKE AOMXHBI OCTaBaTLCSA CTabUMTbHBIMU NPU NEPEBO3KE N B XOA4e UCCNEA0BaHUN, KaK 3TO ONUCaHo B Npu-
noxexuu C.

AnbTepHaTUBHbIA METOf AOMKEH UCMBITLIBATLCA ¢ UCNONB3OBAHUEM MUHUMYM OAHOrO TUNA MULLEBOro NPOAYKTa,
BbIOpaHHOMo M3 NULLEBLIX KAaTEropuiA, paHee onucaHHbIX B NpunoxeHun B. KayecTso u NnpurogHoOCTb NULLEBOro NpogykTa
JOMKHbI BbITh ONpefeneHsl 40 uccneaoBaHus.

XapaKTepuCTUKN BbIOpaHHOMO Ha OCHOBE CpaBHUTENbHBIX MCCIEAOBaHMWIA LUITaMMa MUKpoopraHuama (CM. npurio-
XeHue G), ucrnonb3yemoro Ans Banugauuu Metoaa, AOKHbI BbITb TUMUMYHBIMU ATISE UICKOMOTO pofa Unv Buaa, Hanpumep
TeMMN POCTa, aHTUreHHble XapakTepUCTUKN N YyBCTBUTENBLHOCTL K BpeHLIM BelleCTBaM U T. 4.

H.2 TpaHcnopTupoBaHue o6pasLoB

JNabopaTopusi-opraHnsaTtop LOMKHa onpejenuTb UCNONb3yeMbI TUN NULLEBOTO NPOAYKTa U MPOBEPUTb, NOAXOAUT
11 ynakosKa AN NPeAcTosLWeN TpaHCnopTUPOBKU.

MHavBngyaneHble o6pasysl JoMKHbI ObITh ABaXAbl 3anedaTaHbl AN rapaHTUM OTCYTCTBUSI MPOTEKaHUst U3 OAHOTO
obpasua, 4To HapyLmno Bkl LerocTHOCTL Beex Apyrux obpasuos.

Kaxpnas coTpyAHuYatowas nabopaTopus HeceT OTBETCTBEHHOCTbL 3a Nepefady nabopaTopun-opraHusaTopy noj-
poBHLIX CBEAEHMIA, KOTOPLIE rapaHTUPYHOT TO, YTO pacchinka o6pa3uos ANA uccnegosaHus GyaeT COOTBETCTBOBATL MeX-
AYHapOAHbLIM W HaLMOHaNbHbLIM NOYTOBLIM MpaBusiaM.

TNaBopaTopusi-opraHusaTop [OMKHa NPOBEPUTH NPaBUNBbHOCTb pacchinku o6pasLoB U MeTOfOB pacnpeerneHus,
nocnas Habop 06pa3sLioB B COTpyAHUYatoLLyto NlabopaTopuio ¢ 3anpocoM 06 WX HeMeaneHHOM Bo3BpaTe, A TOro, YTo-
6bl Neped UccnefoBaHWeM YTOYHWUTb BIIWSHUE YCroBMiA Nepeckinku (6e30nacHOCTb U cTabuNbHOCTL MUKPOOPraHU3MOB).
JioBble HexenaTenbHbIe BUSHUA AOMXHbI BbiTb OLEHEHBI U NPUHATE MEPLl ANS MUHUMU3ALUKN NPeAOTBPAaLLEHMUS UX MOo-
ABMNeHWs B BygyLuem.

[nsa coxpaHeHWs LeNeBoro aHanuTa Uni eCTECTBEHHO CyLLECTBYOLEN MUKPOGNOPLI HEU3MEHHLIMU BO BPEMSI pac-
npegenexHns B coTpygHW4Yatowwne nabopatopmum MOXET oka3aTbCa HeobXxoAUMBIM TpaHcnopTupoBaTh 06pasubl B oxnax-
[OEHHOM WUNK 3aMOPOXEHHOM COCTOSIHUM. JTabopaTopus-opraHn3aTop AOMKHa ONpeaenuTb YCNOBUS YNaKoBKU M Haumnyu-
LLKit cnoco® TpaHCNopTUPOBKX. B naeansHoM criydae xenatenbHO NpeaycMOTpeTb CPeACTBa ANSA KOHTPONS TemMnepartyphbl
06pasLoB Npu TPaHCNOPTUPOBKE.

Ansa kaxgoit nabopatopun gonxHa GbiTb NpegocTaBneHa AONONHUTENBHAA NOCkINKa 06pasLoB, WAESHTUYHAs UC-
NbITbIBaeMbIM 06pasuam, 4N U3MePeHNUs TeMnepaTypbl 06pa3sLoB NpU NONYYEHUN.

H.3 OpraHusauusa coBMecTHoro uccrnegosanma (cMm. ISO/TR 11133-1)

H.3.1 PabGouune npoTtokonbl

CranpaapTHble pabovne NpoTOKoIbI JOMKHLI BbITb pacnpeAeneHsl Mexay CoTPyAHUYatoLWLUMKU CTOPOHAMKN ANSA 03Ha-
KOMIEHWSA 1 BHECEHUS KOMMEHTapueB L0 Havana ucnbiTaHui. OKoHYaTeNbHbIN NPOTOKON AormkeH 6biTb onybnukosaH Ao
Ha4ana oLeHuBaHus.
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H.3.2 NMoaTeepxaeHUe KayecTBa 06pasLoB

Kaxgas coTpyaHudalowwas nabopatopus JormkHa Nory4nTb ykasaHue nogcuutars oblee bakrepuansHoe Ynchno B
0603Ha4eHHOM o6pasue. NlabopaTopua-opraHM3aTop AoMKHa HanpaBUTb KaXAoA coTpyaHUYalowwein nabopatopum cTaH-
AapTHbIW MeToA nogcyeTa.

H.3.3 AnbrepHaTUBHbLIN METOA U CTaHAAPTHLIA MeToA,

Onepatopbl, NpoBoASALLME aHanNW3 B KaXaoii coTpyaHuyatoweint nabopatopum, AOMKHbLI BNageTb HaBblkaMyu COOT-
BETCTBYIOLEro cTaHAapTa (NpU HeoBxoaUMOCTU UX crieayeT obyunTb) U GbITb XOPOLLO O3HAKOMIIEHBI C BHIMONIHEHUEM
ansTepHaTUBHOrO MeToAa U pedepeHTHOro MeToAa A0 Havana UcnbiTaHui.

H.3.4 PeareHTbl u paGoune ycnosus

JononHuTteneHele hakTopbl, HAaNPUMEpP KayecTBO U COCTaB KynbTypanbHOW cpefibl U peareHToB, KOHTPOSb 3a TeM-
nepaTypoi UHKyGaLmuu 1 T. ., MOryT OKa3biBaTb 6onblUoe BAUSHUE Ha UCXOA UCNBITaHWUA. B CBA3K C 3TUM TaKyo U3MEHUYU-
BOCTb HY>XHO MUHUMU3NPOBaTL (HanpuMmep, MyTeM pacchisiku cpef U/Mnu peareHToB BCeM COTpyAHWUYaloWmm naboparo-
PUSIM) WK 3TO JOMKHO GbITb YYTEHO NPW MHTEPNPETaLMK pe3ynsLraTos.

B npotokone fomnxHa GbiTe yKazaHa cTeneHb AOMyCTUMOro OTKNOHEHUS B OTHOLLEHUW BCEX NapaMeTpoB aHanusa,
HarnpuMep BpeMeH, TeMnepaTyp, Macc, CYMMapHOro onpefeneHns Yucna MUKpoopraHM3mMoB Ha Yalukax MeTpu n gHA aHa-
nu3a. Ecnu HWKakvne OTKIOHEHMWS He JoMnycKatoTes, TO AOMKHO ObiTh caenaHo YeTkoe npeaynpexaeHue.

H.3.5 PykoBoacTBoO

B Te4yeHue Bcero nepuoga Banupauumn naboparopua-opraHuaaTop AofkHa 6biTb AOCTYNHa ANA NpeaoCcTaBneHns
KOHCYMbTaLMn UK peKoMeHAaLun coTpyaHuYatowum nabopaTtopusm.

H.3.6 C6op paHHbIX

JTabopaTopusi—opraHusaTop foSxHa paspaboTaTb ONPOCHLIN JIUCT, LUenbio KOToporo aBnseTcs c6op uHdopmauuu,
OTHOCSLLE’CA K KPpUTUYECKU BaXHBIM MOMEHTaM npoTokona. Bee coTpygHuqatowme nabopatopun JomKHEN JOKYMEHTUPO-
BaTb Takne nogpobHocTy, kak pH cpeabl, Bpems MHKybauum, HadansHas u KoOHeYHas TeMnepaTypbl MHKybaUmK, AaHHbIE NO
KOHTPOII0 Ka4ecTBa, CoCTosiHME 06pasLioB No NpubLITUKM, BpeMS NpUBLITUS, TeMnepaTypa Npy NpUbLITUKM, YCNOBUSA XpaHe-
HWS / BpeMsi xpaHeHus U T. 4. CoaepaHne onpocHOro NucTa AomkHO BbiTk cornacoBaHo nabopartopueii-opraHnsaTtopomM
U paspaboTynKoM ansTepHaTUBHOMO MeTofa ANns obecrneveHnss COOTBETCTBUA KPUTUHECKU BaXKHbLIM STanaM aHanusa unu
npoLeAypam UCMbITaHWUA arlsTepHaTUBHLIM METOAOM.

H.3.7 NoaTBepxaeHne KayecTBa UCNbITYeMbIX 06pa3sLoB

JTabopaTopusi-opraHnsaTop AOrmKHa NPOBECTU aHanM3 TUMUYHBIX arIMKBOT 06pas3LioB B 3arfiaHUpoBaHHbIA AeHb Ha-
Yana aHanusa 4na NoATBEPXKAEHNSA HaNM4Yus U FOMOreHHOCTY Lienesoro aHanuTta. O6pasybl, KOTopble 10 3TOr0 XpaHUIInch
B WAeanbHbIX YCNOBUSIX, TaKXKe JOMKHbI GbITb NpoaHannampoBaHsl nabopaTopuei-opraHu3aTopoM B eHb Hadana aHanu-
3a COTpyAHWYaroWwnMn nabopatopusiMu. PesynbraTel TaKUX aHanM3oB MOXHO MCMOSMb30BaThb TONMBKO AN NoATBEpXAeHNS
npoueaypbl BHECEHWUS MOCEBHOro MaTepuana 1 cTabunbHOCTM aHanuTa. 3TU pe3ynbTaThl HeNb3sA UCNONb30BaThL NPU CTa-
TUCTUYECKOI OL|EHKE UCTLITEIBAEMOro MeToaa.
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Mpunoxexue |
(obazarenbHoe)

OnpepneneHue OTCYTCTBUA LIENIEBOr0 aHaNuTa B oTpuLiaTesibHbIX KOHTPOSIbHbIX 06pa3suax

Onsa Toro YTo6bl NPOBEPUTL OTCYTCTBUE LIENEBOro MUKpOOpraHusma B NpoAyKTe, KOTopblil ByAeT ncnonb3oBaThes
B Ka4ecTBe oTpuUaTeNbHbIX KOHTPONbHLIX 0Opas3LoB MINM Nepef, UCKYCCTBEHHOW WHOKYMsLMel, Heobxogumo npoBecTu
aHanua UcnbITeiBaeMbIX MaTepuanos. Yem Gonblue Yncno UccneaoBaHHbIX nogobpa3uos, TeM Gorblue yBepeHHOCTL B
HaAeXHoCTW onpegenenuns. OTpulaTtenbHble KOHTPOosbHbIe 06pa3Lpl Takke NMPOBEPSIOT B XOAE UCCIIE0BaHUS.

CyLlecTBYeT BEPOATHOCTb TOrO, YTO OMEeHb HU3KUE YPOBHU aHanuTa (€4WHULLI MMKPOOpraHM3MoB) He oGHapyxuea-
FOTCA M3-3a KOnU4ecTBa MCMbITbiBaeMoro obpasya unm B criy4ae HeOAHOPOAHOro pacripefeneHnss MUKpoopraHM3MoB No
obpasuy.

C TOYKM 3peHUss CTAaTUCTUKU NPU UCTBITaHUW BOCbMU 06pasLioB BEPOATHOCTL 0OHapyxeHus Hanuuuna 1, 2, 3, 4 wnn
5 knetok Ha 600 r npogykra coctaenseT 0,33; 0,57; 0,72; 0,83 1 0,90 cOOTBETCTBEHHO.

PasgensatoT Yncrno aHanusmpyemolX o6pasLioB Ha 2 KaTeropuu:

- MUHUMYM LecTb 06pa3LoB aHanu3upyoT Nepes Havanom aKcnepuMeHTa, YTobbl NPOBEPUTE OTCYTCTBUE MUKPO-
OpraHu3MoB, Npuyem Yucno obpasLoB onpeaensieTcs NPOTOKONOM UCTbITaHUM;

- AOMNOMHUTENBHBIE OTPULATENbHEIE 06pasLbl UCCIeaYHT B X0 e 3KCNepuMeHTa, NpuyeM Yucno obpasuos onpeae-
NSETCA MPOTOKOMOM UCMbITaHUIA.
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Mpunoxexue J
(obszaTenbHoe)

Pennukauusa o6pa3uoB Oonsa MexrabopaTopHbIX UCCeO0BaHUA KaueCTBEHHbIX METOAO0B

J.1 Cnyuait 1 — CooTBeTCTBYeT UASHTUYHOCTM 1-ro aTana KynsTuBUPOBaHUA pedepeHTHOro
M anbTepHaTUBHOro MeTo4oB

KaxablM METOAOM UCTILITEIBAIOT Ha KaxAoM N3 3—4 ypoBHel KOHTaMUHaLuMK BoceMb pennuk obpasLios.

O6pasubi ot 2 80 8
Ha ypoBHe 1, Kaxabli
WCNbITbIBAIOT
MHAMBUAyarbHO,
Tak xe, Kak u obpasel, 1

y |

O6pasen, 1 u3
8 pennuk Ha ypoBHe 1

OpHa vacTb o6pasua + OpHa vacTb obpasua +
«y» yacrei cpeppl «y» yactei cpegpl
(Hanpumep, 1:9 mac/o6) (Hanpumep, 1:9 mac/o6)
FomoreHusaums FomoreHuzauus
MepBas cragus MepBas cragus
KyIbTUBUPOBAHMS, KyNbTUBUPOBAHMS,
Hanpumep, Hanpumep,
npepo6oraieHue npepo6oraweHue
MuxyGaLus WHkyGauusn
PaaneneHue PaspeneHue
2 3tan 2 atan 2 aTtan 2 atan
CTaHpapTHOro anbTepHaTUBHOO CTaHgapTHOro anbTepHATUBHOIO

meToga Metoaa meToga meToga

) ‘ ‘

I'Iponanx(wrb npoeegeHne aHanuM3oB B COOTBETCTBUU
C NPOTOKOJIOM Kaxaoro

Y
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J.2 Cnyuaii 2 — Pennukauus nyTem AynivKauum, Koraa nepeble aTanbl KyNETUBUPOBaHUA ANA KAXAOTO
MeToAa pasnuyarorcsa
KaxabiM METOLOM UCTILITHIBAKOT Ha KaxkaoM U3 3—4 ypoBHe KOHTaMUHaLMU BOCEMb pennuk o6pasLioB.

AYNInMKAUUA
PedepeHTHbIN AnbTepHaTMBHbIA
MeToa metoz
OGpasey 1 + Obpazey 1 +
1-5 pechbepeHTHasn 1-9 anbTepHaTuBHas
KynbTypanbHas KynbTyparnbHas
cpena cpena
O6pasey, 2 + Obpasey 2 +
1-a pedbepeHTHanA 1-1 anbTepHaTUBHas
KynbTypanbHas KynbTypanbHas
cpena cpena
Obpaazew 8 + Obpazey 8 +
1-5 pedbepeHTHas 1-51 anbTepHaTMBHas
KynbTypanksHast KynbTyparnbHasi
cpena cpena
MpogomxuTs NPOBEAEHNE aHanU3oB B COOTBETCTBUM
C NPOTOKOINOM KaXgoro
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MpunoxeHune K
(o6sa3aTrenbHoe)

Yyer n 06cyxaeHue AaHHbIX

Mo 3aBepLUeHMM MexrTabopaTopHOro uccnefoBaHus Bc MHopMaLus Ha Tabnuuax AaHHbIX U pe3ynsTaTbl JOoMKHbI
ObITb NpefcTaBneHbl B nabopaTtopuio-opraHn3aTop U U3yyeHsl crnegyrowum obpasom:

- NPOBEPSItOT, UTO 06pa3LbI/KOMNIEKT UCTILITATENBHOrO 060PYA0BaHNA U T. 4. He BbINK NOBpeXAeHbl NpU NEPEBO3KE;

- YKa3blBatoT TOBapPHbLIV 3HaK U HOMEP NapTun UCMOSb3yeMON cpeabl. DKcnepTHaa nabopaTopua NpoBEPSAET, COOT-
BETCTBYET N popmyna pedepeHTHOMY METOAY,

- B CryYae noBpexgeHna obpasla AaHHble JOMKHbI BbITh 0TOpakoBaHbl. HYXHO Takke y4uTbiBaTb BO3MOXHOCTb
nepekpecTHON KOHTaMMHaLMK Apyrix obpasLoB B 3TOW ynakoBKe;

- OTOPaKOBLIBAKOT AaHHbIE, ECIN YCIOBUA UMK BpeMsl TPaHCNOPTUPOBKM BLIXOAAT 3@ pamMKu cneumduumnpoBaHHbIX
JONyCTUMbIX OTKITOHEHWIA;

- OTOpaKoBLIBAlOT AaHHbIe, €CMM 3Ha4YeHWs MnoAcqeTa BLIXOAAT 3@ PaMKM CneLudULMPOBaHHbLIX AOMYCTUMbIX
OTKITOHEHWIA;

- 0T6paKoBLIBaIOT AaHHbIE, ECMNN U3 JaHHBIX ONPOCHOIO NNCTa BUAHO, YTO NabopaTopusi OTKNOHMNAck OT cTaHAapT-
HOro NPOTOKOMa UMK OT KPUTUHECKMX pabounx YCroBUiA.
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lMpunoxeHue L
(cnpaBouHoe)

Mexna6opaTropHoe uccrieoBaHue Ka4YeCTBEHHbIX METOAOB: KPUTEPUMN COrflaCOBAHHOCTH,
COOTBETCTBUA U KO3(P(DULIMEHT PACXOXKAECHUA MeXAY COrMacoBaHHOCTLIO U COOTBETCTBUEM

L.1 O6Gwme TpeboBaHus

KpuTepuu TOMHOCTH, HyBCTBUTENBHOCTU W cneLudU4HOCTH (CM. 5.2.2) He B NOMHOW Mepe xapaKTepu3yoT U3MeHYU-
BOCTb METO/]a BHYTPU N MexAay nabopartopusamMm (NpeLU3snoHHOCTb MeToAa).

3TO NpUNoOXeHWe COASpPXMUT AONOMHUTESNbHbIE KpUTEPUM (COrMacoBaHHOCTb, COOTBETCTBUE U KO3(pULMEHT pac-
XOXAEHUS MeXAY COrNacoBaHHOCTLIO M COOTBETCTBUEM), KOTOPLIE MO3BOMAIOT NPOAHANU3UPOBATL TaKy U3MEHYMBOCTb.

KpuTepuun NnoBTOPAEMOCTM U BOCTIPOM3BOAUMOCTU XapaKTepusyoT BOSMOXHYIO pasHULy Mexay AByMsl obpa3sLlamu,
OTNpaBneHHbIMN B O4HY UMW pasHble nabopaTopuu. Mockonbky pasHOCTb HEKONUYECTBEHHBIX AAHHbLIX HENBL3A UCMOMb30-
BaTb, CTAaTUCTUKA Ka4eCTBEHHLIX METOA0B OCHOBaHa Ha BEPOSTHOCTU (BbIPaXXeHHOM B NpoLieHTax) Toro, YTo iBa obpasua
AafyT OANHAKOBbLIN pe3ynbTar.

Takue kpuTepuu paspaboraHbl B EBponelickoM npoekte SMT CT 96 2098, dpuHaHcupyemom EBponeiickoid komuc-
cuen/DG XlI, ana Banuaauun LLEeCTU OCHOBHLIX CTAHAApPTU30BaHHLIX METOAOB, UCNOMb3yEMbIX B MUKpOBUONorun nuile-
BbIX NpoAykToB (koopauHatop — [p. C. Lahellec, AFSSA, ®paHuus) [9].

Berucnenuna npeacraeneHsl B Tabnuye L.1.

Ta6nuya L.1 — MNpuMepbl YNCNOBLIX AaHHBIX

Homep pennuku
INaBopatopun Yucro NonNoXuTenNbHbIX pesynsraTos (U3 S5)
1 | 2 | 3 | 4 5
1 + + + + + 5
2 + + + + + 5
3 + + + + + 5
4 + + + + + 5
5 - - + + + 3
6 + + + + + 5
7 - - + + + 3
8 + + + + + 5
9 + + + + + 5
10 + + + + + 5

HaHHble, NpuBefeHHble B 3ToW Tabnuue, OTHOCSATCSA TOMbKO K OAHOMY YPOBHIO OfHOrO TUNa MULLEBOro NPOAYKTA.
Ha npakTuke coBMecTHoe UcnbiTaHne sBnsaeTca 6onee o6LMPHEIM, HO MeHbLUMIA HaBop AaHHbLIX obrerdyaeT o6bACHEeHUe
BbIYNCITEHNNA.

L.2 CornacoBaHHOCTb (accordance)

L.2.1 OnpeneneHue

CornacoBaHHOCTb (accordance) — 7o BeipaKeHHas B MPOLeHTax BEPOSTHOCTL NoNyYeHUs OA4UHAKOBOro pesyrb-
TaTa (T. e. 06a nonoxuTensHble N oba oTpuLaTenbHbIE) OT ABYX UAEHTUYHBLIX Nogo6pasLoB, aHaNU3MPyEMBIX B Of4HOM
nNnabopaTopuu, B YCIIOBUSAX MOBTOPAEMOCTH (T. €. OAMH onepaTop, UCNONb3YHOLLMIA TO e 0BopyaoBaHue U Te Xe peareHTsl
C MUHUManbHBIM Pa3yMHbLIM BPEMEHHBIM UHTEPBasIoM).

CornacoBaHHOCTb, TakuM 06pa3oM, SKBUBaSIEHTHA NOBTOPAEMOCTN B KONTMYECTBEHHbLIX METOAAX.

L.2.2 BbluucneHus

[nsa nonyyeHua cornacoBaHHOCTW Mo pe3ynsrataM MexnabopaTopHOro UccrnefoBaHus ans Kaxgoi nabopatopuu-
Y4YaCTHUKa NooYepeHO BEIYUCIAIT BEPOATHOCTL TOro, YTO ABa obpasLa AaAyT OAUH U TOT Xe pesynbraT. 3aTeM HaxogsaT
CpefHIo BEPOATHOCTL MO BCeM nabopaTopusiM.

Hanpumep, cM. Tabnuuel L.1 n L.2.

Ons Tex nabopatopuit (kak, Hanpumep, nabopatopus 1), rae Bce o6pasibl okasanuch NonoXUTENbHBIMUY, Haunyy-
Lias oLeHKa BepOSTHOCTU NOMYyYEHUA TOro e pesynerata TouHo pasHa 1,00 unu 100 %.
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Ona apyrux (Hanpumep, nabopatopun 5 U 7) BEPOATHOCTb TOTO, YTO OfHA PEMIUKA OKAKETCA MONOXUTENLHOM,
paBHa 3/5 = 0,60. AnA nony4yeHns BEPOATHOCTN NOMOXUTENBHOCTM Napbl PeMUK BO3BOAAT 3Ty BEPOATHOCTL B KBafpar
(0,62 =0,36). MpoaenbiBaloT Ty e onNepaLmio AN NONYHEHNA BEPOSTHOCTH oTpuLaTenbHOCTU napbl pensink (0,42 =0,16).
3aTeM CyMMUPYIOT 3TH Ludpbl ANSA NONYYEHUA NONHON BEPOATHOCTM TOrO, YTO fiBE PEMIIUKA AafYT OAMHAKOBbLIA pe3ynsrat
(0,36 + 0,16 = 0,52).

MpoBoaAT Takne BbIMUCNEHUA ANsA Bcex nabopatopuii (cMm. Tabnuuy L.2).

Tabnuya L.2 — BbMUCNEHWE COrNAacoBaHHOCTH

NaGopa- Yueno nono- BepoaTHoCcTb BepoaTHocTb BeposTHOCTb BeposTHocTb BepoATHOCTb Nap
To v?m KUTENbHBIX nonoxXxuteneHoro | nap nonoxutenb- | oTpULIATENBHOTO nap otpuuarterns- C 0ANHAKOBbLIMU

P o6pasyos ob6pasua HbIX 06pasLoB obpasua HbIX 06pasLoB pesynsTaTaMu

1 5 1,00 1,00 0,00 0,00 1,00

2 5 1,00 1,00 0,00 0,00 1,00

3 5 1,00 1,00 0,00 0,00 1,00

4 5 1,00 1,00 0,00 0,00 1,00

5 3 0,60 0,36 0,40 0,16 0,52

6 5 1,00 1,00 0,00 0,00 1,00

7 3 0,60 0,36 0,40 0,16 0,52

8 5 1,00 1,00 0,00 0,00 1,00

9 5 1,00 1,00 0,00 0,00 1,00

10 5 1,00 1,00 0,00 0,00 1,00

CpegnHee: 0,904 =90,4 %

CornacoBaHHOCTb — 3TO CPefiHee 3HaYeHWe BEePOSTHOCTEW, YTO ANS ABYX pennuk 6yAeT nonyyeH ofuHaKoBbIA
pesynerart Ans kaxgoi nabopaTtopuun. B gaHHoM crny4ae cornacoBaHHocTk cocTaBnseT 90,4 %.

n pnMedaHne — Tak Kak MOBTOPAEMOCTb XapakTepusyeT pasHuly, B TO BpeMs KaK cormacoBaHHOCTb U3MepAET
CX0ACTBO, BEICOKNE 3Ha4YeHUA CoOrmacoBaHHOCTU O3Ha4akoT, YTO METOA HaAeXeH B OTNUYUKN OT KONUYECTBEHHbLIX METOA 0B,
rae XenarenbHbl HU3KNE 3Ha4YeHNUA NOBTOPAEMOCTH.

L.3 CootBetcTBuUe (COncordance)

L.3.1 OnpepeneHue

CooTBeTcTBYME (cONCOordance) — aTo BhlpaeHHasi B NPOLEHTaxX BepOATHOCTb MOMYYeHNs] O4UHAKOBOIO pesyrsTa-
Ta OT ABYX WAEHTUYHLIX 06pa3LoB, aHanusnpyeMblx B pasHbix NabopaTopusix.

CooTBeTcTBME, TakuM 06pas3om, ABNAETCH SKBMBANEHTOM BOCMPOM3BOAUMOCTU B KONMYECTBEHHLIX MeTogax.

L.3.2 BbluucneHus

[nsA BblMMCNEHNSA COOTBETCTBUSA MO pe3ynsTaTam MexriabopaTopHOro NccnefoBaHus UCToNb3YHOT NOoYePefHO Kax-
Y0 pennuky B Kaxaow nabopaTopun-y4acTHUKe U rpynnupyroT No napam ¢ MAEHTUYHLIMU pe3ynsraTaMi Beex Apyrux
nabGopaTopwil.

CooTBETCTBME — 3TO BbIpaXeHHas B NpoLeHTax AoNsA BCeX Nap, AatoWwuxX ofUHaKoBLIe pe3ynsTaThl, OT BCEX BO3-
MOXHBIX YNOMSIHYTbIX Nap AaHHbIX.

Hanpumep, cM. Tabnumuel L.1 1 L.3.

MooyepeaHO UCMOMbB3YHOT KaXAYH pensiMKy U3 Kaxzoi nabopatopuu, HadMHas ¢ Nepeoit pennuku n3 naboparo-
pvu 1, KOTopas nonoxuTenbHa. Ee MoXHo 06beMHUTL B Napy ¢ ntoboit s 45 pennuk us apyrux nabopaTtopuit, u Bce, Kpo-
Me 4, U3 3TUX nap (a UMEHHO, KpOMe TeX, YTO CoCTaBneHbl U3 pennuk u3 nabopaTtopuit 5 1 7) coveTatoTes (T. €. ABNSAIOTCA
napow ¢ ABYMS NMONOXUTENbHBEIMU PENNUKamu), 1, Taknum obpasom, Ans 41 napbl NonyYaroT OAMHAKOBEIA pesynesrarT.

To xe caMoe NpoAenbIBatoT ¢ ocTanbHeIMKU 4 pennukamu nabopartopumn 1 Tak, YTo nony4YaeTcs CyMMapHoOe Y1cno
B 225 (5 - 45) mexnabopaTopHbIX Nap penmnuK, BKIKYaoLWMX pennnki u3 nadopartopum 1, ua kotopbix 205 (5 - 41) patot
OfiMHaKOBbIA pesynkrar.

To e BLINOMHAT BO BCeX Apyrux nabopaTtopusix co BCEMU PEMIUKaMU, KOTopble OKa3anuck NONOXUTENBHLIMU.

Insa nabopatopuu 5, rae 3 pennuku 13 5 NonoXuTenbHbl, 2 oTpULjaTenbHbIX pesynsraTa coBnagatoT Nullb ¢ 2 Apy-
rMmmn oTpulaTenbHbIMU pesynsratamy nabopaTtopun 7, B TO BpeMsi Kak M3 3 NONOXUTENBHLIX Kaxabi coBnagaeT ¢ 43 no-
NOXWTeNbHBIMU pennukamu. Takum o6pa3oM, cyMMapHoe Y1Cio nap ¢ o4UHaKoBbIM pesynsratoMm 133 (2 -2 + 3 - 43).
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Tabnwuya L.3 — Bbl4MCIEHNE COOTBETCTBUSA

NaGopaTopun Yuerno nonoxmreneHbIX MexnabopaTopHele napbl CymMmmapHoe 4ucno
o6pasLpBs C 0AMHAKOBbLIMMW pe3yrnsTaTamMu MexnabopaTopHbIX nap
1 5 205 225
2 5 205 225
3 5 205 225
4 5 205 225
5 3 133 225
6 5 205 225
7 3 133 225
8 5 205 225
9 5 205 225
10 5 205 225
Bcero 1906 2250

CooTBeTCTBME — 3TO NpOLIEHTHas 40Ms BCEX nap AyNiuMKaToB, AaloWWX OAWHAKOBLIA pe3ynkTaT; B STOM NpuMmepe
cooTBeTCTBUE paBHo 84,7 % (1 906/2 250 - 100).

MprnmeyaHue — Tak kak BOCNPOM3BOAUMOCTb XapaKTepusyeT pasHuULy, a COOTBETCTBUE XapaKTepusyeT nogo-
6ve, BLICOKUE 3HaYeHUs COOTBETCTBUS CBMAETENLCTBYIOT O HAZlEXHOCTU METOAA B OT/IUMUE OT KOMNMYECTBEHHLIX METOA0B,
rfe enaTenbHbl HU3KUE 3Ha4EHWSt BOCMPOU3BOAUMOCTH.

L.4 KoadhbchuumeHT pacxoxaeHus mMmexay cornacoBaHHOCTbIO U COOTBETCTBUEM

L.4.1 O6wme nonoxeHUsa u onpegeneHue

Ecrnin cooTBeTCTBUE MeHbLLE COrMacoBaHHOCTH, TO 3TO CBUAETENBLCTBYET O TOM, YTO BEPOSTHOCTbL NOSTy4eHNA OfHO-
ro W TOro Xe pesynsrarta AN ABYX UAeHTUYHBIX 06pasLioB, aHanusupyemelx B ogHoi nabopatopuu, GonbLue, YeM B crydae
aHanusa B pa3Hbix nabopaTopusx, 4To AaeT OCHOBaHWe npefnonaraTtb, YTO MOXET CyLLECTBOBATL M3MEHYMBOCTb pabounx
XapaKkTepuUcTuK Mexay nabopatopuamu. B cryyae konu4ecTBeHHOro MeTofa aTa cUTyaLns COOTBETCTBYET TOMY, UTO BOC-
Npon3BoAUMOCTb 6orblle NOBTOPAEMOCTY.

K coxaneHunto, BENM4YUHbI COOTBETCTBUS U COMMacOBAHHOCTM CUMbHO 3aBUCAT OT YPOBHA TOYHOCTW, YTO 3aTPYAHSET
npoLiecc oLieHKW cTeneHn MexnadopaTopHON BapuaLuu.

MoaToMy NonesHo BBIMUCIUTE KOSPDULUEHT pacxoXxgeHus Mexgy CornacoBaHHOCTLO U cooTBeTcTBUEM (COR),
onpefensemelil cregyrowum obpasom:
coenacogaHHocmsb - (100 — coomeememeue)

COR=
coomeemcmeue - (100 — coenacosaHHocmb)

L.4.2 Kputepuu saHauMmMocTu

3HaveHune 1,00 KoahduMLMeHTa pacxoxgeHUs Mexay COrmacoBaHHOCTBIO U COOTBETCTBMEM YKa3blBaeT, UTO corfa-
COBaHHOCTb W COOTBETCTBME OAMHAKOBLI, U YeM Bonblue 3TOT kKoapdULUNeHT, TeM Boree JOMUHUPYIOLLYIO pofb UrpaeT
MexnabopaTopHas BapuaLuus.

TeM He MeHee 3HadeHwWs, npesblwatowme 1,00, MOryT NOABNATBECA W3-3a CrydaliHOW Bapwauuu, NO3TOMY Heob-
XOAWMO MPOBECTU WUCMBITAHUSA Ha CTaTUCTUYECKYIO 3HAYMMOCTb NS MOLTBEPXAEHUS, fOKa3aTeNbHbl M AaHHble O no-
BblLUEHHOW MexnabopaTopHoi Bapuaymu. « TOYHBIM KpUTepuem» ABASAETCA HaWnyylWii peKOMeHAOBaHHbLIN AnsA 3Toro
kpuTepuit). OcHoBHOI MPUHLMN, NeXalluii B OCHOBE Taknx KpUTepUeB, 3aKMio4aeTcs B TOM, YTO BEPOSTHOCTL COBLITUA
BbluMCRAeTCH 4nA Bcex HabopoB pesynsraToB AN PennmWK, KOTOpble MO NPUBECTM K 06LLEMY YUCNY NOMOXUTENbHBIX 1
oTpuLaTenbHbIX pesynsraTos.

Hanpumep, cM. Tabnuuy L.1.

BosmoxHble pacnipefeneHus obliero Yucna 46 nonoXuTenbHbIX M 4 oTpULiaTenbHbIX PennuK NpuBeaeHsl B cToN6-
Lax B Tabnuue L.4.

0 Bror KPUTEPUIA MOXHO BBIMUCINTL, UCMONB3YS, HanpuMep, CTaTUCTUYECKNE NaKeThbl NporpaMmM SAS®.
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Ta6nuuya L4 — Bo3MmoxHble pacnpegeneHns NONoXWTENbHLIX pennuk (cTtonbubl) ans nonyyeHns oblero yucna
46 NoNoOXUTENbHBLIX

-

ajloaojlojlan|jlanjloa|l bS] D
ajloaojloaojlalaflajloa || b|w
ajlajloajlajlajaojloala|w|w
ajlaojloajlajlajaojlala||DN
ajloajoajlajlajlajoa|la|loa

PeanbHoe pacnpegeneHne nokasaHo XXUPHLIM WPNDTOM (TpeTuii cTonbel) B Tabnuye L.4. Mo kputepuio B xofe
BbIYUCNEHWUIA CKNAALIBAIOTCA BEPOATHOCTU P AN BCEX TeX BOIMOXHbLIX BAPUAHTOB pasMeLLeHNs pesyrsTaros, KoTopble,
Mo MeHbLLUeH Mepe, CTONb Xe AoKasaTenbHO CBUAETENLCTBYIOT O HaNUYUKU MexanabopaTopHoi BapuaLuun, Kak u peansHoe
pacnpeperneHve, — 34ecb 3TO O3HAYaeT MCNOMNb30BaHUE BCEX NepecTaHOBOK B Tpex cTtonbuax cnpasa. Ecnu ata Bepo-
ATHOCTb MeHbLUe, YeM npuHsaToe 3HadeHne B 0,05 % unu 5 %, To ManoBeposiTHO, YTO 3Ta CTeneHb MexnabopaTopHbIX
Bapuaumii Morna NosBUTLCA CIy4anHo, U, TakuM 06pasoM, MOXHO CAenaTh BbIBOA, YTO CYLLECTBYET 3Ha4UMan mexnabo-
paTopHas Bapuauus B pabouunx xapakTrepucTukax.

B wnniocTpatuBHoi Tabnuue L.4 3HaveHne P = 0,039 ykasbiBaeT, 4To MexnabopaTopHan Bapuaunsa 3Havuma ¢
ypoBHeM 5 %.

B cnyyasx, korga nporpaMMHoe obecneverne Ans «TOYHOro KpUTepusa» HeAOCTYNHO, B Ka4ecTBe ansTepHaTuBLI
MOXHO UCMONb30BaTh 0BbIYHbIA CTaTUCTUYECKUIA aHaIM3 C NOMOLLbIO KpUTEpUst XU-kBagpaT Tabnul, conpsXeHHOCTU Npu-
3HaKoB. PesynkraThl STOMO KPMTEPUS MEHee HafeXHbl, YeM pe3ymnbTaTbl «TOMHOrO KpUTEPUSi» NPU KOMMYECTBE PENniuK,
06bI4HO MUCMONB3YEMOM B COBMECTHBIX UCCIEA0BaHNAX, HO pe3ynsTaTbl MO EMUMPOBaHUS AaloT OCHOBaHUA nonaratb, YTo
TaKoW KpUTEPUIA ABNSAETCA pasyMHLIM yKasaTenemM 3Ha4MMOCTU MeXNabopaTopHbIX PacxoXaeHuni.

Mpn Mcnonb3oBaHWKM N0GOro KPUTEPUS CeayeT YYuTbiBaTh, YTO CNocOBHOCTE 0BHapyxmBaTb MexnabopaTopHble
pacxoxeHWs 3aBUCUT OT Yucna nabopaTopuit M Yncna NOBTOPHLIX 06pasLoB, MPOaHanM3MpoBaHHbIX Kaxgoi nabopaTo-
pveii. HesHaunMbIi pesynkTaT TakuxX KpUTEpUEB He JOMMKEH NPUHUMATLCA Kak ykasaHue Ha To, 4To paboyune xapakrepu-
CTWKM nabopaTopuil He OTIIMYAIOTCS, @ ABMSAETCA CBUMAETENBLCTBOM TOMO, YTO PACXOXAEHWNSA He AoKasaHbl, 0cOBeHHO ecnu
3HayeHue P 4yTb npesbiwaet 0,05. MaeanbHbIM pelueHnem 66110 Obl NPUBOAUTL 3Ha4YeHWE KoaduLmeHTa pacxoxgeHns
MeXJY COMMacoBaHHOCTLIO U COOTBETCTBUEM C yKadaHWeM CpefHeKBafpaTUYecKoi NorpeLuHocTn UnuM 4OBepUTENbHLIX
npegeno., Ho pacnpefeneHne KoaMULMEHTa pacxoxeHNs MeXy COrnacoBaHHOCTLIO U COOTBETCTBUEM CUMBHO acuM-
METPUYHO, YTO 3aTPYAHSET NonyvyeHne HajexXHblX Npeaenos.
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MpunoxeHue M
(o6s3aTenbHoe)
Pennukauusa o6pasuoB Ans onpegeneHua OTHOCUTENIbHOM TOYHOCTU KOFIMYECTBEHHbIX METO40B

M.1 Cnyuvait 1 — U B pechepeHTHOM, U B aNbTepHaTMBHOM MeTOAaX UCMNONb3yOT OAUHAKOBbIe AeCATUYHbIE
pasbaBneHus kaxagoro nogobpasua

OBoumMmn MeToAaMM KyNETUBUPYETCS OfMHAKOBOE Yucno nogobpasuos (MUHUMYM 2, @ xenaTtensHo — oT 5 go 10).

+
10 g o6Gpasua - I'Iepnaoe6 AecAaTUYHoOe BTopoe AecATMuHoe
90 cm” pasbasutens > pa3soaaneHue " pasbasneHue
1 roMOreHm3aumst nopoGpasua
PaspeneHue PaspeneHue
PedepeHTHbIA AnbTepHaTMBHbIA  PedepeHTHbIN AnbTepHaTVBHbIA
MeTon meToq MeTop, MeTop,
Yawka 1 Yawka 1 Yawwka 1 Yawka 1
Otan O O O O
aynnukauuu
Yawka 2 Yawka 2 Yawwka 2 Yawka 2

O O O O
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Cnyuain 2 — TonbKko pecepeHTHbIN MeToA TpebyeT AecATUUHbIX pa3baBneHun
O6ouMM MeTodaMu KynbsTUBUPYETCA O4UHAKOBOE YnCno nogobpasuo (MUHUMYM 2, a xenatenbHo — oT 5 go 10).

10 r o6pasua +
90 mn pasbaeuTens

CraHgapTHbIn meTog

\ /

Mepebiii nogobpasey

Btopoe gecsiTuiHoe

1 > pasbasneHue
10 10—2
Yawka 1 Yawka 2 Yawka 1 Yawka 2

Bropoit nogoGpased,

Btopoe aecsiTuiHoe

Y

1 > pasbaBneHue
10 102
Yawka 1 Yawka 2 Yawka 1 Yawwka 2
nT.A.

45



FOCTISO 16140—2011

Mpunoxexnue N
(obs3aTenbHoe)

Mpumepbl NpUeMneMbIX U HeMmpUeMsieMbIX CUTyaLui U AMana3oH U3MePEeHUI NS OLIEHKU JIMHUK
perpeccum anst KOFIMYeCTBEHHbIX METOA OB

Henpuemnemsie cutyaummn
1,24
1,0 )
0.8
0,6
0,4
0,2

0

0,2
02 0

PucyHok N.1 — OTcyTCcTBUE LieHTparnbHbIX TOYEK

| | | I I 1
02 04 06 08 1,0 1,2

1,2
1,0
0,8
0,6
0,4
0,2

o 8

-0,2+—
0,2 0

T 1T 1T T 1
02 04 06 08 10 1,2

PucyHok N.2 — Nnoxoe pasfeneHune Ha kracTepsl

1,2 1,24

1,0 1,0

0,8 . 0,8

0,6 ‘ 0,6

0,4 [ | 0,4

0,2 0,2 : ®
0- 0

0,2 T T T T T 1 0,2 T
02 0 02 04 06 08 1,0 12 02 0

I I I I I 1
02 04 06 08 10 1,2

PucyHok N.4 — [Ina ncnone3oBaHus ¢ yannmHEeHHON
LKanom, Tonbko ecnu SD (cpeaHekBagpaTuyeckoe oT-
KIOHeHWe) Bo3pacTaeT ¢ pOCTOM y

PucyHok N.3 — [IuanasoH CrMLLKOM y30K, YTOObl OXBaTUTb
yyactok oT 0 go 1

N.1 MNMpuemnemas cutyauums
1,24

1,04

0,8

0,6 -

0,4
0,2

0

-0,2 R UL
02 0 02 04 06 08 10 1,2
PucyHok N.5 — MNMpuemnemasn cutyauus
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1,29
1,0
0,84
0,6
0,4
0.2

o_

OueHKa NIMHEMHOCTU KOSTMYECTBEHHbLIX METOAOB MPU MOMOLLM rPadu4YecKoro npeacTaBreHns

0.1 Cnyyau HenMHeMHOCTHN

-0,2
-0

MpunoxeHune O
(obsAsaTenbHoe)

FOCTISO 16140—2011

. 1,2+ 1,2+
¢ 1,0 ¢ 1,0
[ ]
'y 0,8+ ° 0,8 °
0,6 s ° 0.6 H
0,4- o 0,4
] 0,2 0,2
9 ° ]
- * o4 °
— T T T T T -0,2 T T T T T 1 -0,2 T T T T T 1
2 0 0204 06 0,8 1,0 1,2 02 0 0204 06 08 1,0 1,2 02 0 02 0406 08 10 1,2
PucyHok O.1 PucyHok O.2 PucyHok O.3
0.2 Cnyvyaun nMHeAHOCTH
1,24 1,2
H
1,0+ 1,0- s
0,8 0,8 .
0,6 ° 0,6- o
0,4 ° b4 0,4
[ ]
0,2 ° [ ] 0,2
0 [ ] 0- [
-0,2 T T T T T T | -0,2 T T T T T T 1
02 0 02 04 06 0,8 10 1,2 02 0 02 04 06 08 10 12

PucyHok O.4

PnecyHok O.5
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MpunoxeHue P
(obsizaTenbHoe)

Mpeaen o6HapyXeHUA 1 Npenen KONIMYeCTBEHHOrO onpeaeneHns Yucna MMKPOOPraHM3mMoB

P.1 MNpepen o6HapyxeHus

OBLIYHO NPU HANUYMK HeONPEAENIeHHOCTN METOAA, CBSA3aHHOM, HanpuMep, ¢ Mcnonb3yeMslM obpasLioM, Habntoge-
HWe TonbKo 0AHOI KonoHneobpasytowen eguHulbl (KOE) Ha cpefe He AOCTaTOMHO ANA NPEANONOXEHNUA O NPUCYTCTBUN
aHanuTa. Ha TakoM HW3KOM YpOBHE A1 Ka4eCTBEHHbIX METO40B HEeOOXOAUM AUXOTOMUYECKWHA Nogxod K cobeiTuio, T. €.
BbisiBneHune npucyteTems (1 n Gonee KOE) n otcyTeTeuMs (HeT KOE). Takum o6pasom, npolecc NogunHAeTcs sakoHy Myac-
COHa (HU3K1e UIN BLICOKWUE 3HaYeHNs) U BUHOMUANBHOMY 3aKOHY (MPOMEXYTOUHbIE 3Ha4YEHWSRA) C YacTOTOW NPUCYTCTBUSA
np.

YunuTbiBas, YTO TEOPETUYECKUA OTpULIaTeNbHbIA KOHTPOMBHLIA o6pa3sel, He faeT pesynsraTa O NpUCYTCTBUM aHa-
nuTa, npeen obHapyXXeHWs AN HU3KOW KOHTaMUHaLMKW (NyacCOHOBCKWIA) AOCTUrAeTCs MUHUMYM MO NP NPUCYTCTBUAM,
COOTBETCTBYIOLLMUM Noporam npuHATUA pelleHns LC =3 (npu 1 —a = 95 %) unu 5 (npu 99 %). MNpeaensl oGHapyXeHUs
TakKe NoNny4aroT, BKNoYas cTaTucTU4eckyto ownbky 2-ro Tuna B, Hanpumep LOD = 7 npu OBHOCTOPOHHEN o =5 % n
1-p>90 %.

MyaccoHOBCKUIM 3aKOH faeT MUHUMaNbHOE YUCNO Np NONOXUTEMbHBIX Pe3ynsTaToB M3 11 (MPONopLMoHanbHo p) ANs
OOCTMKEHUS 3HAYUMO MOSNOXUTENBHOMO YTBEPXAEHUS Ha YPOBHE JOBEPUTENBLHOW BeEpoATHOCTM 1 — a (cM. Tabnuyy P.1).

Tabnuya P1— MuHuManbHoe YACHO np NONOXUTENBHBIX PE3ynsTaTos U3 n

n np,ecrm1 -a=0,95 np,ecrm 1 —a=0,99
1 1 1
2 2 2
3 2 3
4 3 3
Or5p015 3 4
16 u 6onblue 3 5

OpnHako He ucHesaeT ApYroi TN OWKMGKU: HEAOCTATOMHAA CTATUCTUYECKas MOLHOCTb, €Cnn pa3Mep BbIGopku n
CIWLLIKOM Man. Hanpumep, oTCyTCTBUE NONOXMTENLHLIX NPU N =2 obpasLjax 03Ha4aeT, YTO BEPOATHOCTb KOHTaMUHALMUK
MeHbLUe 78 % (¢ 95 % poBepuTenbHON BEpOATHOCTU). OAUH NONOXUTENBHLIA U3 ABYX COOTBETCTBYET BEPOATHOCTYN KOH-
TamuHauun 2,5 % wnu 6onee ¢ Tol e 40BEPUTENBHON BEPOSTHOCTBIO. MOXHO BUAETL, YTO ANA AOCTUXEHUA 3HAYUMO
MONOXNTENBHOIO YTBEPXAEHUS NMPU YPOBHSAX AOBEPUTENLHOW BEPOATHOCTU 95 % unu 99 % MUHUManNbHasa BEPOATHOCTb
p KOHTaMWHaUWN YMEHBLLIAETCA C yBENUYEHUEM n. p 2 3/n U COOTBETCTBEHHO 5/ (TodHee 2,996/ n 4,605/n). U3 atoro B
OCHOBHOM CRNEAYET, YTO €CJIM HYXHO NOSy4UTb BEPOSTHOCTb KOHTamuHauumn p =10 % (npu 95 %), To HeobxoaUMO B3ATb
6onee 30 o6pa3uos.. (n = 3/p). MUHUManbHbIA YPOBEHb P, TakMM 06pa3oM, ABNAETCA NOKa3aTeNbHbIM.

P.2 Mpepen onpepenexus

MpuMeHeHne npaBuna Accouuauun AOAC K obLemy YUCny MUKPOOPraHU3MOB NO3BONSAET MONYYUTb 3HAYEHUe
LOG = 100. B gaHHOoM cTaHfapTe anpuopu ucnonsayetcs [yaccoHoBckoe pacnpefierneHne co 3HaueHUuamn s(n) = N
CV(n) = s(n)/n = 1/n < 10 %, uto aaeT n = 100.

P.3 O6bem ob6pa3ua

Jo cvx nop o6bemM obpasua He yuuTbiBancs. MNpu pasgeneHun obpasya Ha MHOXeCTBO nofobpasLoB U MCMOrb-
30BaHWUM BCEX WX ANSA onpeAeneHns Hanuuua KoHTamuHauum HeobxoauMo obHapyXXeHUe Nno MeHbLUER Mepe Tpex (Unu
nsatn) KOE Bo BceM obpasye. CnegoBaTenbHO, BblleyKka3aHHble Npefensl MOXHO NpeacTaBuTb B Buae yncna KOE ana
ZaHHoro nogobpasua. MNoBTopATL BLIGOp 06pasya, noka He nofyyarcs No MeHbLUEH Mepe TPU KONIOHUN AN onpeaeneHuns
OKOHYaTenbHON oLeHkn obbema.

B o6LeM, nonyyeHHblii MUHUMarbHbI 06beM HyXXeH AN MUKpOOMONOrmyeckoro onpefeneHus; ero Takke MoXHO
nonyynTs NyTem pasbaBneHus. Takum obpasom, TeopeTudeckmii npegen L KOE Ha cpefie npu pasbaBneHumn, B KOHUE
KOHLIOB, KOPPEKTUPYETCA YMHOXEHNEM Ha koadduumneHT pasbaeneHus k, T. e. nonyvaetca kL. Hanpumep, L =7 KOE/mr
BO B3BecU C pasbaeneHuem 1 k 10 TBepgoro obpasuya coorBeTcTBoBan 6bl Npegeny L = 70 KOE/Mr B TBepaoM obpasue.
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MpunoxeHue Q
(o6sa3aTenbHoOE)

YcTONYMBaA OueHKa AuCnepcumn, OCHOBaHHaA Ha PEKYPCUBHON MeguaHe Sn, [1]

Al B | C | Db | E | F JTelHITTITUJU]TK L M N 0 Pl Q]|R S

1

2

3 a b e f e} h i J k / m n 0 p q r
4 MPEOBPA3OBATH 5,24 5,80 5,15 5,73 | 6,66 |4,00]|3,30|6,08|378|581]|535|792|593|5,05]|4,87|4,03
5 JAHHBIE — =|D5 - B7||=|E5 - B7||=|F5 = B7|[ n T &.

6 l

7| a 5,24 = |D5 — B7| 0,56 0,09 0,49 |11,42]112411941084|146|0,57|0,11|268|069|0,20(0,38|1,21
8 [ b 5,80 = |D5 — B§| 0,56 0,65 0,07 [0,86]1,80]250]|0,28|202|0,00]|045|212|0,13[0,76]0,94|1,77
9 | e 5,15 = |D5 — B9| 0,09 0,65 0,58 [1,51]1,15]1,85]|0,93(1,37|065]|0,20|277(0,78[0,11]0,29| 1,12
0] f 573 uT. Aa. 0,49 0,07 0,58 0,93(1,731243]0,35(1,95]0,07]10,38[219|0,20[0,69]0,87|1,70
1| g 6,66 1,42 0,86 1,51 0,93 2,66 (336[058|288)085|1,31[127]0,73]|1,61|1,79(2,63
12 | h 4,00 1,24 1,80 1,15 1,73 | 2,66 0,70]1208|022(1,81]1,35]3,92]|1,93|1,05[0,87|0,03
13 ] i 3,30 1,94 2,50 1,85 2,43 [3,36]0,70 2781048 [251]205)462]|263|1,75[1,57]0,73
141 j 6,08 0,84 0,28 0,93 0,35 [ 0,58 |2,08]|2,78 2,3010,270,73[1,85]0,15]|1,03 | 1,21 | 2,05
15 | k 3,78 1,46 2,02 1,37 1,95 |12,88]0,22 (0,48 230 2,03 (157 |414]1215]1,27 1,09 [ 0,25
16 | / 5,81 0,57 0,00 0,65 0,07 [0,85]1,81]1251]027|203 0,461212]013|0,76 (0,94 11,78
17 | m 5,35 0,11 0,45 0,20 0,38 [1,31]1,35]205]|0,73 | 1,57 | 0,46 2,5671058(0,31|0,48|1,32
18 | n 7,92 2,68 2,12 2,77 219 [1,2713,92|1462[1,85[4,14]2,12| 257 1,99 2,88 |3,06] 3,89
19| o 5,93 0,69 0,13 0,78 0,20 [0,73]1,93]1263]|0,15[215|0,13 0,58 | 1,99 0,89 11,07 | 1,90
20| p 5,05 0,20 0,76 0,11 0,69 [161]105]175]|1,03|1,27[0,76 0,31 |2,88| 0,89 0,18 | 1,02
21| g 4,87 0,38 0,94 0,29 0,87 [1,79]0,87]157]|121[1,09]0,94|0,48|3,06]|1,07]0,18 0,84
22 | r 4,03 1,21 1,77 1,12 1,70 12,63]0,03(0,73[2,05|0,25|1,78[1,32[3,89|1,90]|1,02|0,84
23 |n= 16 MED = 0,69 0,76 0,78 069 [142]135]205]|093(157|0,76|0,58|268|0,78[0,89]|0,94|1,32
24 | = MEDIAN(D7:D22) - M ED’/_‘FNW K2 e
25 MED = 0,91 = MEDIAN(D23:S23) = Sn
26 s(Sn) = 1,08 =1,1926 * D25
27
28 Onepauuu (Excel 7.0):
29 1) MNpeobpasyinTe KONOHKY C UCXOAHBLIMU AaHHbIMU B7:B22 B D5:55
30 2) B yeHTpansHol npsMoyr. Tabnuuke sanuwinte opmyny BblYUCIEHNUA abCconoTHOro oTkNoHeHus 1-ih aueitku: = ABS(DS5:SB7)
31 3) CkonupyiTe aTy hopMyny no Bceit Tabnuue
32 4) YganuTe rnasHyto JuaroHarnb
33 5) Mog 1-# kornoHKoW HanuwKuTe opmMyny BelbuMcreHUsa Meaguanbl: = MEDIAN(D7:D22)
34 6) 3anuwuTe OKOquiTeanyro peKypcvuaHer MeguaHy Tn: = I\/Ill_:D/AN(lD23:SI23) " 0|00TBeTICTByro|Lu,ee e|7|| 3HaHe|HVIe s,lyMHo>|l<a;| Sana 1,1|926 |
35
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MpunoxeHne R
(obszaTrenbHoe)

BbluMCrieHUs ¢ NOMOLbLI0 MEeTOAA pPerpeccum

R.1 O6o3HauyeHusa U npeaBapUTenbHble OLIEHKU

i — ypoBeHb (KOHLEeHTpaLumn aHanuTa), BKIYas Honb, ecnu He npeobpasoBaH B norapudMsbl (i =oT 1 fo qg);

Q — 4UCIIO YPOBHEW;

J — OfHO NOBTOPEHWE, NpOBeAEHHOE albTePHATUBHLIM METOAOM, a TakXe CTaHAapTHLIM MeToaoM (f = oT 1 Ao n);

N — YMCIIO0 NOBTOPEHWUIA, OAHO U TO X YNCIIO ANA KaXA0ro YPOBHS J;

N — uuncno obpasuos (N = gn).

Anpropu UCnonb3yoT OCb X ANS pedepPeHTHOro MeTofa M ock y ANs ansrepHaTuBHOro Metoaa. MNpw Heobxogumo-
CTU MOXHO cfenaTb 6onee agekBaTHbli BbIGop B S.2.

R.1.1 OueHvBatoT AN YPOBHSA cpefHee 3HavyeHne ANs kaxaoro obpaslia Ha 3TOM UCMbITEIBaEMOM YPOBHE (Mo BceM
NOBTOPeHUAM), ANA pedpepeHTHOro meToaa (X;) W ANA ansrepHaTUBHOro Metoga ().

n n
[ns kaxgoro ypoBHs obpasya/ =0T 1 goq x; = ZXI)' ny= Zy,,
Jj=1 J=1

R.1.2 Bbl4McrAT cpegHeKkBagpaTUyeckue OTKNOHEHUS NOBTOPAEMOCTHU Ha KaX[oM ypoBHe: (S,;) Ana pede-
peHTHOro Metofa un (Sy,-) ANs ansTepHaTUBHOro MeToga.
CpefHekBagpaTUyecKne OTKITOHEHWUS NOBTOPSEMOCTU Ha Kaw oM ypoBHe obpasLoB oT

i=1pogq:
v 1 < _
Sxi = iny rae in —ﬁZ(X,-j—Xj)z ansan=2: in=|Xi1_X’2|/J§;
j=1
Syi =4 Vi V., = 13 Ny R
yi =+ Vyir TR® V), = ﬁZ(y,j—yj) [aHanoru4Ho].
=1

R.1.3 BbluucnawT rnobankHoe cpefHeKkBapaTUieckoe OTKIOHEHUE MOBTOPSEMOCTU Sr Ha BCeX YPOBHSAX: (S/X))
ANA pedepeHTHOro MeToga U (s/{y))ana ansrepHarusHoro. [MoGansHoe cpefHeKBapaTuieckoe OTKIOHeHUe NnosTopse-
MOCTY S, BCEX YPOBHEN paBHO

q
sr(x) = J Viwx, rae Vi = % ZVX, = B npegenax gucnepcuu,
i=1

q
Sr(}/)=\/ Vi, The iy = %ZV}/]= B Npeenax gucrnepcuu.

i=1
R.1.4 OueHuBatoT rnobanbHble cpeaHue X U y 060ux MeTOAOB (i = OT 1 10 q YPOBHEM), Kak NoKasaHo HUXKe:

1&
V =y Vi
i=1

M:

-Q

1
q:1

R.2 Bbi6op

Bri6upatoT opToroHanbHyto NUHeHyto perpeccuto (cM. R.3, GMFR) unu nuHeiinyto perpeccmio 06bI4HbIX HaUMeHb-
wwux kBaapaTos (cM. R.4, OLSD).

KoadpdpuymeHT Buibopa R = s (alt)/s (ref).

- Ecnu R > 2, npoaomkaloT UCNonb3oBaTh OCb X (HE3aBMCUMas NepeMeHHas) ANA CTaHAapTHOro MeToAa U 3atem
ncnonb3yloT oleHkn no metogy OLS (S.4: x = ref).

- Ecnu R < %, ncnonb3yioT 0Cb X ANA ansTepHaTMBHOIO METoAa U OCb Y ANs pedepeHTHOro U 3aTeM UCMONb3YIT
oueHku no Metogy OLS (cM. S.4: x = alt). [oToM NpoBOAAT 3ameHy BCeX OLIEHOK ANSA X Ha OLEHKU Ans ¥, U HaobopoT, T. e.

X} e i) Sate{Sulsi(x)es(y)xey

Ecnn Y2 < R< 2 (cnydaii KBasupaBHOW# NOBTOPSAEMOCTH MO X W ), UCMONb3YIOT(OPTOroHanbHbLIE) OLIEHKU MO METOAY
GMFR (cM. R3), coxpaHsift ocb X 3a pedepeHTHLIM METOL0M.

1) OLS — 06LIuHbI MeTOA HaUMEHBLLNX KBafpaToB.
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R.3 OproroHanbHas nuHeliHaa perpeccus (GMFR)

R.3.1 Mob6anbHble cpeAHeKBagpaTUYeCKne OTKNOHEeHUsA
Bbiuncndot rnobasbHele CpeAHeKBafpatuieckne oTKIOHeHNs: (S,) AN pedepeHTHOro MeToaa 1 (Sy) 4ns anstep-
HaTMBHOro MeTofAa, Kak NnokasaHo:

q9 n

Sx=\Ve. e Ve =2 D D (g ~ R
g n

Yy =Yy tae v, —ﬁZZ(yu -y

R.3.2 OueHunBaioT k0ahPULMEHT KOpPENALUN 1 KaK NoKa3aHo:

Viy

==
VeV,

q
¢ koBapuaumei Vi, = qL Z V)

R.3.3 OueHwuBatoT oTcekaeMblil OTPE3OK & U HaKIOH b NHWKM perpeccun y = a + bx cnepyrowmm obpasom:

HaKknoH b = S /S, oTcekaeMblit OTPe3ok a = y — bX.

R.3.4 MyTeM perpeccun oLEHMBAIOT OCTATOMHOE CpefHeKBaapaTU4ecKoe OTKNOHeHne Sy'.x Mo TOYKaM, BbIYUCNEH-
HbIM MPU NOMOLLM perpeccuu:

Syx = SMy:x \/F:

rae

MOMy4eHOo MO TOYKaM, BbIMUCIIEHHLIM MPY NOMOLLM perpeccun y; =a+bx;; i=ot1 foq.
R.3.5 OueHuBalT cpefHekBapaTU4eckoe OTKNOHEHNe S, OTCeKaeMoro oTpeska a U NPoBepsT runoTedy a = 0

1 —2
“Sweg g,

Mposepka runotessl a = 0: t = |al/s, ¢ (q — 2) cTeneHammn csoboabl.
Mo Tabnuue CtblogeHTa nonyyaem: p(t) = p{a = 0}, KpuTu4yeckoe 3Ha4eHne = 2 Ans ABYXCTOpOHHel o = 0,05.
R.3.6 OueHunBaloT cpeHekBaapaTU4eckoe OTKIIOHEHUE Sy, HaKNOHa b 1 NPOBEpSILOT rMnoTesy b = 1.

Sm y:X
Sxg -1

MpoBepka runotesbl b = 1:t = [b — 1] /S, ¢ (q — 2) cTeneHamn ceoboAab!.
Mo Tabnuue CtblogeHTa nonyyaem: p(t) = p{b = 1}, KpuT4ecKkoe 3Ha4eHne = 2 ANA ABYXCTOPOHHel o = 0,05.
3aTeM nepexoanT K NyHKTy R.4.

sz

R.4 IuneliHas perpeccus, ¢ MICNONb30BaHMEM OObIYHOro MeToAa HauMeHblMX KBagpartos (OLS)
R.4.1 Mob6anbHble cpefHEeKBaApaTUYECKNe OTKIIOHEHUA

Se=Vx,

n &0 oo

e Vo= g 2
S,=J%,.

1 402 2

Weng 22—y
e —li=j=1

R.4.2 KoadhbcpuumeHT Koppenauum
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C KoBapwuaymei

1.3 85 _ _ _
Vi =g 2 2 (G =X =Y):
=1 f=1

V, S L
R.4.3 HaknoH b = % = rs—y, oTceKaeMsblil OTpe3ok & =y — bX AN NWHWKM perpeccumn y = a + bx.
X X
R.4.4 OnpepensitoT ocTaToMHOE CpefjHeKBafpaTUIecKoe OTKITOHeHne

N 2
(Ye=Yk)

k=1
N-2

no To4KaM, OLieHeHHbIM Npu NoMoLLW perpeccun Y, =a+ bx, (k=1 no N, N=gn).
R.4.5 CpeagHekBagpaTuyeckoe OTKINOHEHUEe OTCEKaeMOro oTpeska a

s, =8 1 + x?
a oAIN (N =-1Y,

MpoBepka runoTessl @ = 0: t = |al/s, ¢ (N — 2) cTenenamu ceobogbl.

Ctatuctuuyeckne dyHkummn Excel, kotopble 3gecb ucnonbayrotesi:: CORREL({X}; {y}) ana koadpduumeHTa Kop-
pensumn, COVAR({X}; {y}) 4ns KoBapuauuu, HO 3Ta NOCNEAHAs PYHKLMA cMelleHa U yYMHoxaeTca Ha n/(n — 1), roe
n = COUNT({y}), a SLOPE({y}; {x}) n INTERCEPT({y}; {x}), koTopble sBnsatTca oLeHkamu 4nsa b n a, STEYX({y}; {x}) ans
ocTaTovHoro SD Ha y, TDIST(t; df; tails) ana seposTHocTH t-pacnpepeneHuns Ctotogenta n FDIST(F; df1; df2; tails) ana
BEPOATHOCTU M3 F-pacnpegeneHus Snedecor-Fisher.

Mo Tabnuue CtiloaeHTa nonydaeM: p(t) = p{a = 0}, kpuTu4eckoe 3Ha4yeHne =~ 2 ana aByxcTopoHHel o = 0,05.

R.4.6 CtaHaapTHOe OTKNOHEHUe HaKnoHa b

Sy = %’7"
(N =)V,
MpoBepka b = 1:
t=[b—1|/s, ¢ (N—2) cTeneHsimu cBoGOALI.
Mo Tabnuue CtbtoaeHTa nonydaem: p(t) = p{b = 1}, kpuTudeckoe 3HaueHUe =~ 2 AnsA ABYXCTOpoHHew a =0,05.

R.5 KpuTepwuii NMHEHHOCTH (HepocTaTouHas noaroHka)?

(N = 2)(S]x ! Viy ) —q(n —1)

F:
q-2

C Vpum = 9 — 2 cTeneHamn ceoGoabl Ans unenutens F u vy, = q(n — 1) ans ero aHameHarens.
Mo F-tabnuue CHeaekopa MOXHO NONyunTb P(F, Vym, Vaen) W KPUTUYECKME 3HAYeHus F(p) ana p = o = 0,05, Kak
nokasaHo B Tabnuue R.1.

Tabnuya R1 — p(F, Vo Vgen) V KpUTUYECKUE 3HaYeHUA F(p) ana p = a = 0,05

Feyi n=2 n=5
qg=5 5,41 3,10
qg=6 4,53 2,78

OTO COOTHOLLIEHNE HENMNHENHO, €ChMN F > F i (0, i, Ogen) MW P(F, 00, Vige,) < o

R.6 NpaHuubl foBepuUTenbHoro uirepsana (CL)
R.6.1 MpanuLl foBepUTenbHOro nHTepsana CL(< ¥, >) pacHeTHOM TouKu < y > B Nio6oii TouKe x

1, =xP
N (N-1V,

rae t sBnsieTca 3HaveHneM U3 Tabnuubl CThiofeHTa AN ABYXCTOPOHHErO YPOBHSA 0BEPUTENBHON BEpOATHOCTU an (N —2)
cTeneHei ceoGoabl.

R.6.2 OBpaTHuie noBeputensHble npeaens! CL(< X, >) Npu < x > ANA HensBecTHoro o6pasua y

CL<yy > =ly—azts(<y>)b cs(<y>)npu<x>=(y—a)bnrae t ABnaerca sHa4eHnem u3 Tabnmupsl CTbio-
JeHTa AN ABYXCTOPOHHETO YPOBHS JOBEPUTENBHOW BEPOATHOCTH o U (N — 2) cTeneHeii cBo6oabl.

CL(<yU/L>)=a+bx4_rts(<y>)cs(<y>)=sy,x 1+

1) 311 cBepeHuna otcyTeTByIOT B Excel (cM. ISO 11095).
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MpunoxeHue S
(obsizaTenbHoe)

MpuMepbI BEIYUCTIEHWIA ANS KONIMYECTBEHHLIX METOA0B

S.1 Cnyyain 1 — Mpumep perpeccum OLS (cpaBHEeHUe anbTepHaTMBHOIO METoAAa CO CTaHAAPTHLIM

MeTOAOM)
CTaHfapTHbIA MeToq, AnbTepHaTUBHBIN MeTOA
Ne
Pennuka 1 Pennuka 2 M,; i Pennuka 1 Pennuka 2 M,y; Sdy;
1 4,073 4,214 4,143 0,100 4,342 4,652 4,497 0,219
2 5,758 5,778 5,768 0,014 5,720 6,289 6,005 0,402
3 6,828 6,816 6,822 0,008 6,227 6,252 6,239 0,018
4 6,992 7,000 6,996 0,006 6,737 7,719 7,228 0,694
5 7,856 7,737 7,796 0,084 6,976 7,932 7,454 0,676
MED = 6,822 0,014 MED = 6,239 0,402
YcToiumpas Swx = 0,021 Yetonumnsaa Swx = 0,596
g (ypoBHeit) = 5;
n (pennuk) = 2; Sawy/s,,, = 28,14
v(df) = 3.

MpuMmep: cTaHfapTHLIA METOA Ha OCH X, Knaccudeckas perpeccus y(x).
Perpeccus: cpaBHeHWe ansTepHaTUBHOMO METOAA CO CTaHAapPTHLIM
M3 meHio Excel: Tools/Data analysis/Regression (MHcTpyMeHTbI/aHanu3 AaHHbIX/Perpeccus)

Melfc’,”"' CTaHAapTHBII AnrepHaBHLll Y Y= STDEV(Y1:Y2)
n Penn.1 Penn.2
MepBas pennuka 1 4143 4,342 4,652 0,219
Pen. 1 2 5,768 5,720 6,289 0,402
3 6,822 6,227 6,252 0,018
4 6,996 6,737 7,719 0,694
5 7,796 6,976 7,932 0,676
Bropas pennuka 1 4,143 4,652 YcToitumsas s, = 0,596
Pen. 2 2 5,768 6,289
=1,4826 * MEDIAN ({s,})
3 6,822 6,252
4 6,996 7,719
5 7,796 7,932

[na nenonb3oBaHWMA UHCTPYMEHTOB PEMPECCUOHHOIO aHanusa:

a: konupytoT Bee {x};
b: konupytoT {y} Penn.2;

C: MCNonb3yHoT TOMbLKO fBa NepBbix cTonbua Ans {x} u {y}.

CBofKa BbIXOAHbIX OaHHbIX

PerpeccroHHas cTaTucTUKa

MHOXeCTBEHHLIA R 0,9177

R kBagpar 0,8422
HopmupoBaHHbIA R kBafpar 0,8225

CTaHpapTHas olwmnbka 0,491 =8Sr
HabntogeHua 10 =N=gn

n =2 pennuku;
g =5 ypoBHeil.
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OucnepcuoHHbIW aHanu3

df SS MS F 3HauumMocTb F
Perpeccua 1 10,287 10,287 42,701 1,8x104
OcTaTok (v df) 8 1,927 0,241
NToro 9 12,214
KoadpduumeHTs! Cﬁﬁ;g;:aﬂ f-cTaTucTuka P-3HayeHune Hgg( r:)ze ngx;r e
[MepeceyeHune (a) 1,207 0,792 1,523 0,166 -0,620 3,034
X TMepeceverne 1 (b) 0,805 0,123 6,535 1,8x 104 0,521 1,089

95 % poBepuUTenbHbIR MHTepBan BknovyaeTa =0u b =1.
HepocTaTouHas nogroHka (HEeMMHERHOCTb):

vi(dfnum) =3 =q — 2 (gna Jucnutens),

v2(dfden) =5 = q(n —1) (4NA 3HameHaTens),
yctoitunsoe F = 0,142 = [v(Sr/s,) " 2 — v2)iv1,

p(ycToiy. F) = 0,931 = FDIST(F.v1.v2).

BbiBOAEI: HET AOCTAaTOMHOM TOYHOCTH, Tak Kak 0,52 < b < 1,09 n —0,6 < a < 3,0, u nuHelHocTn (p = 0,931).

y padvk NUHERHON NOArOHKA
9 Mpacuk ocratkoB
8 x X
7 X 1,0
6— X X
5— 0,54 X X
4
37 RO 3 4')( X6 5 %10
2 (o) X
1 -0,5 X
0 | T T | T T T T 1
1 2 3 4 5 6 7 8 9 -1,0—
X
PucyHok S.1 PucyHok S.2
MpadpmK HopMmanbHOro pacrnpeaeneHus

Y

9_

8 X

X
7 X
X
6 X X X
X
5_
x X

4_

3_

2_

1

0 T T T T 1
20 40 60 80 100
Yuecno obpasuos, BoipaxeHHoe B % PucyHok S.3
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Cnyvait 2 — lNpumep GMFR / opToroHanbHo# perpeccuu
Perpeccus: cpaBHeHWe ansTepHaTUBHOIO METofla Co CTaHAapTHbIM

roCT ISO 16140—2011

CTaHaapTHLIN MeToA AnbTepHaTUBHBI MeToA OueHka ocTaTKoB
Ne
Pennuka 1 | Pennuka 2 M, Sy Pennuka 1 | Pennuka 2 Myi Spyi Y Moy
1 3,126 5,161 4,143 1,439 4,342 4,652 4,497 0,219 4,479 0,018
2 5,623 5,914 5,768 0,206 5,720 6,289 6,005 0,402 5,836 0,169
3 6,908 6,736 6,822 0,121 6,227 6,252 6,239 0,018 6,716 0,477
4 6,939 7,053 6,996 0,081 6,737 7,719 7,228 0,694 6,862 0,366
5 8,657 6,936 7,796 1,217 6,976 7,932 7,454 0,676 7,630 0,076
s(M,) =1,408 s(M,) =1,176
M =6,305 M = =6285 M =0,000
MED =6,882 0,206 MED =6,239 0,402
yctoumselit s, = 0,305 ycToiumnBbIn dey =0,596
g (ypoBHeit) =5
n (pennuk) =2 dey/ Swx
v (df) =3 1,95
BriGop: CTaHAapTHEI METOA NO OCK X, OPTOroHanbHasa perpeccus
r(M) = 0,9642; Sr(M) = 0,363;
Sr(y) = 0,514.
s tH p(t:H) H
b=0,835 0,129 1,277 0,291 1
a=1,019 0,830 1,228 0,307 0
HepocTtatouHas nogroHka (HENUHEeRHOCTL):
vi(dfnum)=3 =q-2,
v2(dfden) =5=q(n—1),
yeT. F=0,315 = [(gn — 2{Sr(y)/s(y)} * 2 — v2]iv1;
p(yct. F) =0,8144 = FDIST(F:v1:\2).
Mpaduk NMHERHON NOAroHKK Ipacuk ocraTkos
Y
8_
v 0,6
7 0,5 X
6 X 0,4
0,3
57 0,2-
4 g 0,1 X
S 0 } 3 } } i
3_ s L4 x T
0-0,1-9 2 4 6 8 1)((’
2— _0,2_ X
1- -0,3
0.4 X
0 1 I I | 1 —
2 4 6 8 10 05
X
PucyHok S.5
PucyHok S.4
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Mpunoxexuune T
(obszaTenbHoe)

CoBMeCTHOe uccrieqoBaHue — pesynbTaThl KPYroBbIX UCNLITAHUIA HA AyNnMKaTax

R =2 pennuku
Yucno nabopatopuit, n = 16

56

TNa6bopatopun Pennuka 1 Pennuka 2 M Sw
1 4,30 6,18 5,24 1,33
2 5,60 6,00 5,80 0,28
3 5,60 470 515 0,64
4 6,72 474 573 1,40
5 7,086 6,25 6,66 0,57
6 4,70 3,30 4,00 0,99
7 3,30 3,30 3,30 0,00
8 7,55 4,60 6,08 2,09
9 4,26 3,30 3,78 0,68
10 5,60 6,01 5,81 0,29
1" 5,00 570 5,35 0,49
12 8,76 7,08 7,92 1,19
13 6,26 5,60 5,93 0,47
14 6,79 3,30 5,05 2,47
15 3,30 6,43 4,87 2,21
16 3,30 4,76 4,03 1,03

MIN = 3,30 3,30 0,00
MAX = 8,76 7,92 2,47
MEDIAN{...} Med = 5,30 0,83,
Mo Sn yctonu. s, = 1,08;
k2 =1,4826;

ky *MEDIAN{s,}  ycToiiu. s(r)=1,24;
SQRT(sp "2 +((s, " 2)/2)) ycTOitu. s = 1,39,
FDIST(2 * (sy/s)) " 2, n =1, n) p(F) = 0,207.




Mpunoxexue U
(cnpaBouHoe)

Cnucok 0603HAYE€HUI U COKpaLleHU I

AC — oTHoCUTENbHAasA TOYHOCTb.

C/ — poBepuTenbHbIA UHTEpBar.

CL — rpaHuUa JoBepUTENBHOMO NHTEpBana.

FP — noXHONONOXWUTENbHbINA.

LC — KpuUTu4eckuii ypoBeHb.

LOD — npegen oGHapyXeHus.

LOQ — npegen KonM4ecTBEHHOrO onpefeneHuns.

NA — oTpuuaTenbHoe corfiacoBaHue.

ND — oTpuuaTensHoe OTKIOHeHMe.

PA — nonoxuTernbHOe cornacoBaHue.

PD — nonoxuTtenbHoe OTKIOHEHMWe.

r— npezen NoBTOPSEMOCTH.

R — npegen BocnpoussoAnMOCTM.

RSD,— oTHOCUTerbLHOE cpefiHeKBapaTnYeckoe OTKNOHEHNe NOBTOPAEMOCTH.
RSDg — oTHocUTeNbHOE CpeaHeKBafpaTnieckoe oTKINOHEeHUEe BOCNPOM3BOAUMOCTH.
S, — cpeAHeKBaApaTUYECcKoe OTKIOHEHUE NOBTOPAEMOCTH.

Sg — cpefHeKBazpaTUieckoe OTKIOHEeHNe BOCMPOM3BOANMOCTN.

SE — oTHoCcUTENbHasA YyBCTBUTENBHOCTb.

SP — oTHocUTEnNbHasA cneyndmrHHOCTb.

TP — WUCTUHHO MONOXNTENbHbINA.

FOCTISO 16140—2011
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MpunoxeHue QA

(cnpaBouHoe)

CBefieHMA 0 COOTBETCTBMM MEXIrocyaapCTBeHHbIX CTaHAapToB
CCbITOYHbLIM MeXAYHAPOAHLIM CTaHAAPTAM U OOKYMEHTY

Ta6nuya OAA1
O6o3Ha4yeHWe N HaUMeHoBaHWe CreneHb O60o3HaveHWe U HAaUMEeHOBaHUe MeXrocyAapcTBEHHOrO
MeXAyHapoAHoro ctaHgapTa (4OKyMeHTa) COOTBETCTBUA cTaHpapTa
ISO 3534-1 Cratuctuka. CrioBapb 1 ycnos- - *
Hble 0603HaueHuna. YacTb 1. ObLLme cTaTUcTu-
YecKkue TEPMUHbLI U TEPMUHBI, UCTIONb3yEMbIE B
TEeOopUMn BEpOSATHOCTH
ISO 6725 (Bce yvactu) TodyHOCTb (NpaBusb- IDT FOCT UCO 5725 (Bce yacTtun) TovHOCTL (NpaBunb-
HOCTb U NPELM3NOHHOCTL) METOA0B U pe3ynb- HOCTb U NPELM3UOHHOCTL) METOAOB U Pe3ynLTaToB
TaToB U3MepeHui n3MepeHui
ISO/TS 11133-1:2000 Mukpobuonorua nu- IDT MOCT ISO 11133-1—2011 Mukpo6uonorua nuiye-
WeBbIX MPOAYKTOB U KOPMOB AMNA XUBOTHbLIX. BbIX NPOAYKTOB U KOPMOB AN XXUBOTHBIX. PykoBoas-
PykoBogsLyMe ykasaHusi No NpUroToBSIEHNIO U LMe yKasaHWs No NPUroTOBNEHWUIO U NPOU3BOACTBY
NPOU3BOACTBY KynbTypasnbHbIX cpef. YacTb 1. KyneTypaneHbix cpeg. Yacte 1. Obwue pykosoas-
Obwue pykoBoasLyue ykazaHus no obecnede- WMe ykasaHus no obecrneyeHuio KadecTBa NpUro-
HUWIO KavecTBa MPUroTOBIIEHUA KyNbTypanbHbIX TOBIEHUA KynbTypanbHeIX cpeg B nabopatopuu
cpeg B naboparopun

BETCTBMA CTaH4apToB:
- IDN — ngeHTu4HbIe cTaHAapThl

* COOTBETCTBYIOLUA MEXIOCYAapCTBEHHbIA CTaHAapT oTcyTCTBYeT. [Jo ero yTBepXaeHus pekoMeHayeTcs Uc-
nonb3oBaTh MEPEBOf Ha PYCCKUI A3LIK AaHHOrO MeXAyHapoAHOro craHpapTta. Mepesoa AaHHOrO MeEXAYHapOAHOro
CTaHAapTa Haxoautes B PefepanbHOM MHPOPMALIMOHHOM POHAE TEXHUHECKUX PETMaMEHTOB U CTaHAapTOB.

MpumMmeyvyaHune — B HacToswell Tabnuue Ucnonb3oBaHo cnegytollee ycroBHoe 0603HaveHne CTeneHn cooT-
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YK 663/664:543.9:006.354 MKC 07.100.30 IDT

KrtoueBble criosa: MUKPOGMonorus, NpoayKTbl MUTAHUS, XKXMBOTHbIE KOPMa, NPOTOKON, Banuaauus, ansrepHa-
TUBHbIE METOABbI
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