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MpeaucnoBue

Llenn n npuHuMnbl cTaHgapTu3auum B Poccuickon denepauyumn ycraHoeneHbl degepanbHbiM 3aKOHOM
oT 27 nekabpsa 2002 r. Ne 184-P3 «O TeXHUHECKOM perynupoBaHumny, a npasuna npUMeHeHnsa HaLMoHanbHbIX
crangaptoB Poccuiickoin degepauun — MOCT P 1.0—2004 «CraHpgapTtusaumsa B Poccuiickort deaepaumu.
OCHOBHbI€ NONOXEHUA»

CBeaeHus o cTaHaapTte

1 NOArOTOBJIEH ABTOHOMHOI HEKOMMEPYECKON opraHusauueit «Hay4yHo-uccnegosarenbCkuil LIeHTp
KOHTPONSA U AUArHOCTUKK TexHuuyecknx cuctem» (AHO «HWL KO») Ha ocHOBE COBCTBEHHOr0 ayTEHTUYHOTO
nepeBofa Ha PyCCKUI A3bIK MEXAYHAPOAHOTO CTaHAapTa, YKa3aHHOro B NyHKTE 4, Npu y4actum degepansHoro
roCy1apCTBEHHOrO YHUTAPHOrO NPeanpuATuS «YpanbCKUin Hay4HO-UCCIEeA0BaTENbCKUIA MHCTUTYT METPONO-
rmny (Pryrn «YHUUM»)

2 BHECEH TexHu4eckum KoMuteToM no craHgaptusauum TK 125 «Craructuyeckme metoabl B ynpas-
NeHUN Ka4eCTBOM NPOAYKLUM»

3 YTBEP)XIOEH W BBEAEH B OENCTBWE Mpukasom deaepansHOro areHTcTsa no TEXHUHECKOMY pe-
rynupoBaHuio u Mmetponorun ot 12 Hosbpsa 2010 r. Ne 440-ct

4 Hacroswmi cTaHaapT MAEHTUYEH MexayHapoaHoMy ctaHgapty MCO 13528:2005 «Crartuctuyeckue
METOAbI MPU IKCMEPUMEHTANBHON NPOBEPKE KOMMNETEHTHOCTU NOCPEACTBOM MEXITA00paTOPHbLIX CPABHUTENb-
HbIX ucnblTanuii» (ISO 13528:2005 «Statistical methods for use in proficiency testing by interlaboratory com-
parisonsy).

HaumMmeHoOBaHME HACTOALEro CTaHAapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSI YKa3aHHOIO0 Mexay-
HapOoAHOro ctaHgapTa Ana npueeaeHusa B coorsercrene ¢ FOCT P 1.5—2004 (noapasgen 3.5).

Mpu NPUMEHEHUU HACTORALLEro CTAHAAPTAa PEKOMEHAYETCA UCMONb30BaTh BMECTO CCbINIOYHbIX MEXAyHa-
POAHBIX CTAaHAAPTOB COOTBETCTBYIOLUNE UM HaLUMOHanNbHbIE cTaHaapTbl Poccuiickon ®eaepaunmn, ceeaeHna o
KOTOPbIX NPUBEAEHbI B 0ONONHNUTENBHOM NPUoXeHun OA

5 BBEJEH BINEPBbIE

U opmayus 06 usmMeHeHUAX K Hacmosawiemy cmaHO0apmy nybnukyemcs e exxe2o0Ho u3daseaeMom UH-
opmayUOHHOM yKasamerne «HayuoHanbHbie crmaHdapmebi», @ MeKem usMeHeHuUll U rnonpasok — e exeme-
CAAYHO u3dasaemMbix UHGOPMAaYUOHHbIX yKa3amernsax «HayuornanbHble cmaHdapmel». B crniydae nepecmompa
(3ameHbl) unu ommeHbl Hacmosaweao cmaHdapma coomeememeyrouiee yeedomneHue 6ydem orybrnuKoeaHo
8 eXXeMeCsYHO u3dasaeMoMm UHGOPMaUUOHHOM yKkazamerne «HayuoHanbHbie cmaHdapmbi». Coomeemecmey-
owas uHgpopmayus, yeedomMneHue U meKkemsl pasmewaromes makxe 8 UHghopMayUoHHob cucmeme obuwezo
on1b308aHuUs — Ha oguyuanbHoOM calime ®edepanbHO20 ageHmemea rno MEXHUYECKOMY PezysiuposaHuio U
mMemporoauu 8 cemu ViIHmepHem

© CraHgaptuHgopm, 2012

Hacrosiumi craHaapt He MOXET BbITb MOMHOCTLIO NI YACTUMHO BOCMPOU3BEAEH, TUPaXNPOBAH U pac-
NPOCTPaHEH B Ka4ecTBe 0hULMaNLHOTO u3aanus Ges paspelueHnst defepanbHoro areHTCTea No TEXHUYECKO-
MY PerynmpoBaHUIO 1 METPONOTMK
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BBepeHue

0.1 Llenu akcnepumeHTanbLHON NPOBEPKN KOMMNETEHTHOCTH

3KCNepUMEHTaNbLHYI0 NPOBEPKY KOMNETEHTHOCTU!) HA 0CHOBE MEXNaBoPaTOPHLIX CPABHUTENMBHBIX NC-
NbITAHUIA UCMONBL3YIOT ANSA ONpeAeneHns CnOCOOHOCTU KOHKPETHbLIX NabopaTopuin BbINOMHATL UCMLITAHUS UK
U3MEepeHus, a Takke Ana KOHTPONs ux paboTbl. Ana NOMHOro NpeacTaBneHns O Lensax sKCnepuMeHTanbHOW
NPOBEPKN KOMMNETEHTHOCTM CREAYyeT 03HaKoMUTLCA ¢ UCO/MIK 17043:20102). B TepMUHAX CTaTUCTUKK pabo-
Te nabopartopuii COOTBETCTBYIOT NpucyLume eii (nabopartopHble) cMeLleHne, CTabunbHOCTb U NOBTOPSEMOCTbD.
NaGopaTopHbie CMELLEHNE 1 NOBTOPSAEMOCTL onpeaeneHsl B MCO 3534-13), UCO 3534-24) n UCO 5725-15).
CTabunbHOCTb, NPUCYLLYIO NaBopaTopuu, B COOTBETCTBUM ¢ MCO 5725-35) namepsaior npoMexxyToUHoi npe-
LIM3NOHHOCTbIO.

JlaBopaTtopHoe cmelLeHne MOXET ObiTb OLEHEHO C MOMOLLbIO M3MEpPEeHU Ha obpasuax CpaBHEHUS,
€GN 3TO BO3MOXHO, C MPUMEHEHUEM NPOLIEAYPLI, YCTaHOBNEHHOI B UICO 5725-47). Takum o6pasom, skcne-
pUMeHTanbHas npoBepka KOMNETEHTHOCTU Ha OCHOBE MexnabopaTOpHbIX CPaBHUTESbHLIX UCNbITaHUI obe-
crneynBaeT AOCTYMHbIN cnoco® nonyyeHua nHopmMauum o nabopatopHom cmeLleHuu. Ucnonb3oBaHue aaH-
HbIX MPOBEPKM AN NOMYYEHUS OLEHKMU NabopaTopHOro CMELLEHUS ABNSIETCA BAXXHOW COCTaBNAOLLEN aHanu3a
AaHHbIX. OfHaKo cneagyeT 3amMeTUTb, YTO CTabUNbHOCTL M NOBTOPAEMOCTb BAUSIOT HA AAHHbLIE, NONYYEHHbIE
npu 3KCNEepUMEHTaNbHON NPOBEPKE KOMMNETEHTHOCTU, U BO3MOXHO, YTO BbISIBIIEHHOE NpU NpoBepke cMeLle-
HWE BbI3BAHO HEA0CTATOMHOW CTAbMNBbHOCTLIO UM NOBTOPAEMOCTLIO. [03TOMY BaXHO, YTOOLI 3TU CTOPOHLI
paboTbl nabopaTtopum perynsipHo OLEHUBANUCh.

CT1abunbHOCTb MOXET ObITb OLEHEHA HAa OCHOBE MOBTOPHLIX UCMbITAHWI COXPaHAEMbIX NPO6 MNK Bbl-
MONHEHUS PETYNSAPHBLIX U3MEPEHUI HA 0Bpa3uax CpaBHEHNA UK BHYTPEHHUX 0bpa3suax cpasHeHua (o6paseuy
marepuana, co3gaHHoro naboparopuen ana UCNonb3oBaHWUA B kKa4ecTBe COGCTBEHHOrO 06pasua cpaBHEHUS).
Takue metoabl onucaHel B UCO 5725-3. CTabunbHOCTb MOXET Takke ObiTb OLEHEHA NYTEM COCTaBNEHUA rpa-
durka oLeHoK nabopaTopHOro CMELLEeHUs, NONYYEHHOro NPU AKCNEPUMEHTaNbHON NPOBEPKE KOMNETEHTHOCTH,
Ha KOHTPOIbHbLIX kKapTax. Ha aTux kaprax MoxeT 6biTb NpeaocTasneHa uHdopmauma o paborte naéoparopuu,
KOTOpasi He Bceraa oveBuaHa No pesynsrataMm OTAerbHbIX 3KCNepUMEHTanbHbIX NPOBEPOK KOMNETEHTHOCTH,
4YTO AAaeT eue 0aHYy BO3MOXHOCTb aHanu3a pabotbl naboparopuu.

JaHHble OLEHKM MOBTOPSIEMOCTU MOFYT ObiTb MOMYYEHbl HA OCHOBE UCCMEAOBAHUIA, BbINOMHAEMbIX B
HOpMansbHOM pexume paboTbl nabopaTtopun UM Ha OCHOBE UCCNEA0BaHWNA, CreuuanbHO OPraHU30BaHHbIX

) TepmuH «aKcmepuMeHTarnbHas NpoBepka KOMMETEHTHOCTU» SBMAETCH 3KBMBANEHTHLIM TepPMUHY «npoBepka
kBanudukaymmy (cm. FOCT P 8.690—2009 «locygapcTBeHHas cucTteMa obecneveHus efuHCTBa M3MepeHuit. Mcnonb-
30BaHNe MporpamMM NpoBepku ksanudgukaLmn nocpeAcTBOM MexabopaTopHbIX CPaBHUTENbBHLIX UCMbITaHWIA NpU akKpe-
AuTauumn ucnbiTatenbHelX nabopartopuii», FTOCT P 8.692—2009 «locyaapcTBeHHas cucteMa obecnevyeHus efuHCTBa
usmepeHuii. TpeboBaHUa K KOMMNETEHTHOCTM NpoBaiifilepoB NPOBEPOK KBanNUMUKaLn ncneliTatensHbix naboparopuit no-
CpeAcTBOM MexnabopaTopHbLIX CPaBHUTENbHBLIX UCTIBITAHUA» ).

2 NCOMMBK 17043:2010 «OueHka cooTBeTcTBUS. OB6lMe TpebGoBaHUS K NPOBEpPKE KOMMETEHTHOCTM»
(ISO/IEC 17043:2010 «Conformity assessment — General requirements for proficiency testing»).

3 MCO 3534-1:2006 «CTaTucTUKa. CrioBapb M YCroBHble 0603HadeHns. YacTb 1. ObLme cTatucTuueckue Tep-
MUHBI U TEPMUHBI, UCTIONb3yeMble B Teopun BeposaTHOCTU» (ISO 3534-1:2006 «Statistics — Vocabulary and symbols —
Part 1: General statistical terms and terms used in probability»).

4 NCO 3534-2:2006 «CTaTucTUKa. CnoBapb M YCNoBHble 0603HaueHus. YacTb 2. NpuknagHas craTucTUKa»
(I1SO 3534-2:2006 «Statistics — Vocabulary and symbols — Part 2: Applied statistics»).

5 NCO 5725-1:1994 « TOYHOCTL (MPABUNBHOCTL N NPELM3NOHHOCTL) METO/IOB M PE3YNETaToB M3MePeHHid. YacTb 1.
O6wwe npuHUMnbl 1 onpegenerus» (ISO 5725-1:1994 «Accuracy (trueness and precision) of measurement methods and
results. Part 1. General principles and definitions»).

8) NCO 5725-3:1994 «TO4YHOCTL (MPaBUMBLHOCTL W NPELM3NOHHOCTL) METOAOB M Pe3ynkTaTtoB U3MepeHuil. YacTb 3.
[MpoMeXyTo4HbIe MoKasaTenu MNpPeLu3NOHHOCTU CTaHdapTHOro Metofa uaMmepeHusi» (ISO 5725-3:1994 «Accuracy
(trueness and precision) of measurement methods and results — Part 3: Intermediate measures of the precision of a
standard measurement method»).

7) UCO 5725-4:1994 «TouHOCTL (MPaBUMLHOCTb W MPELU3NOHHOCTL) METOAI0B U Pe3ynkTaToB M3MepeHuid. YacTs 4.
OcHoBHble MeTofbl onpefeneHns npaBUibHOCTU CTaHfapTHOro MeToAa uamepeHus» (ISO 5725-4:1994 «Accuracy
(trueness and precision) of measurement methods and results. Part 4. Basic methods for the determination of the trueness
of a standard measurement method»).

Y
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AANg OLeHKn NosTopaeMocTu. CneoBaTenbHO, OLEHKa NOBTOPAEMOCTU HE 00s13aTenbHO ABNAETCA BAXHON CO-
CTaBnAOLLEH KCMepMMEHTanbHOW NPOBEPKM KOMNETEHTHOCTM, XOTS npoBeaeHue naboparopueri cobCTBEH-
HOW OLEHKM MOBTOPSAEMOCTU SBMNSIETCS AOCTATOMHO BaXHbIM. [OBTOPSEMOCTb MOXET ObITb OLEHEHA MyTem
cocTaBneHus rpaduka pasMaxa [Byx U3MepeHMii Ha KOHTPONbHOI kapTe B cooTeTcTBUM ¢ UCO 5725-61).

Brnok-cxema, npeacTaBneHHas Ha pUcyHKke 1, UNMIOCTPUpPYeT NPUMEHEHWe CTaTUCTUYECKUX METOAOB,
YCTAHOBIEHHbIX HACTOALLUUM CTaHAAPTOM.

0.2 NCO/M3K 17043:2010

B NCO/M3K 17043 npusegeHbl pasnuyHble Nporpammbl 9KCNEPUMEHTANbHON NPOBEPKN KOMNETEHTHO-
CTU U pEKOMEeHZauun No opraHn3auum NPOBEPKN KOMNETEHTHOCTU.

Hacroawui crangapt gononusaer NCO/M3K 17043 pekomeHaaLMAMM N0 UCMONb3OBAHUIO CTaTUCTUYE-
CKMX METOAO0B NPW IKCNEPUMEHTANbHON NPOBEPKE KOMMNETEHTHOCTU. XOTA OCHOBOW HACTOSLLEro cTaHAapTa B
GonbLIon cTeneHn ABnaeTcs [1], HaCTOAWMIF CTaHAaPT MOXET ObiTh UCNONL30BAH NPUMEHUTENBHO KO BCEM
MEeToAaM U3MEPEHUI (He TONbKO XUMUYECKUM USMEPEHUSIM) AN SKCNepUMEHTAaNbHON NPOBEPKN KOMNETEHT-
HOCTW aHanUTU4YECKnx naboparopwmii.

1 NCO 5725-6:1994 « TOYHOCTL (MPaBUIBLHOCTL W NPELM3NOHHOCTL) METOA0B M PE3yNLTaToB M3MepeHni. YacTs 6.
Wcnonb3oBaHue 3HaueHWi TOHHOCTM Ha npakTuke» (ISO 5725-6:1994 «Accuracy (trueness and precision) of measurement
methods and results. Part 6. Use in practice of accuracy values»).

\Y
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PucyHok 1 — Briok-cxema NpUMEHEHUs CTaTUCTUYECKUX METOA0B B NMPOrpamMme SKCNepUMeHTanbHOW NpoBepKu

KOMMETEHTHOCTH
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HAUWOHANBbHBLIA CTAHJOAPT POCCUMUCKOW SGEJLEPALUUMN

CraTucTtuuyeckue mMetoabl

NPUMEHEHUE MPWU 3KCNEPUMEHTAJIbHOW NPOBEPKE KOMMNETEHTHOCTN
NOCPEACTBOM MEXJIABOPATOPHbBIX CPABHUTEJIbHbIX UCMbITAHUA

Statistical methods. Using in proficiency testing by interlaboratory comparison tests

Oata BBeaeHna — 2011—12—01

1 O6bnactb NpUMeHeHusA

Hacroswuit ctrangapt agononHser MCO/M3K Pykosoacteo 43 (06e vacTtu), obecneunBasi getanbHoe
onucaHue CTaTUCTMYECKUX METOJI0B, HEOBXOAMMbLIX ANS aHanuM3a AaHHbIX, MOMYYEeHHbLIX NPU IKCNEPUMEH-
TanbHO NPOBEpPKE KOMNETEHTHOCTM NnabopaTopuii, a Takke NporpaMmbl U PEKOMEHAaUUN No UX UCNoMNb3oBa-
HUIO Y4aCTHUKaMKU NPOBEPKU M OpraHamy akkpeautauumn nabopaTtopuid.

Hacrosiwuit ctaHaapT MOXET GbITb NPUMEHEH ANs MPOBEPKU HANMMYUSA CUCTEMATUYECKUX CMELLEHWIA B
pesynbratax M3MepeHnin, BbINOMHAEMbIX B laboparopum.

CtaHaapT NPUMEHNM TONBbKO K KONMYECTBEHHBIM AAHHbIM.

2 HopmaTuBHbIE CCbINIKU

B HacToqiemM ctaHaapTe UCNofnb30BaHbl HOPMATUBHBIE CCbINIKM Ha crieayowmue CTaHaapThbl:

MNCO 3534-1 Cratuctuka. Cnoeapb M yCnoBHble 0603HaveHusi. Yactb 1. OOwme cTaTtUCTUYECKue
TEPMUHbI U TEPMUHLI, UCNONb3yEMbIE B BEPOSATHOCTHLIX 3agayax (ISO 3534-1, Statistics — Vocabulary and
symbols — Part 1: Probability and general statistical terms)

MNCO 3534-2 Cratuctuka. Cnoeapb U ycnoBHble o6o03HauyeHus. Yactb 2. MNpuknagHasa cratuctuka
(ISO 3534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics)

NCO 5725 (Bce yactu) TOYHOCTb (NPaBUIbHOCTL U NPELM3NOHHOCTL) METOAOB U PE3YNbTaToOB U3MEpPE-
Hui (ISO 5725 (all parts), Accuracy (trueness and precision) of measurement methods and results)

NCO 8258 KoHTponbHble kapThl LLyxapta (ISO 8258, Shewhart control charts)

MCO/M3K 17025 OGwme TpeboBaHMA K KOMMETEHTHOCTU UCTbITATENbHbIX U KaNMOPOBOYHLIX abopa-
Topui (ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories)

NCO/M3K Pykosoactso 43-1:1997 lNpoBepka KOMMETEHTHOCTM MNYTEM MexXnabopaTopHbIX Ccpas-
HeHui. Yactb 1. Paspabotka u NpUMEHEHWEe nporpamm MpPOBEPOK KOMMETEHTHOCTU nabopatopuii
(ISO/IEC Guide 43-1:1997, Proficiency testing by interlaboratory comparisons — Part 1. Development and
operation of proficiency testing schemes)!)

NCO/M3K PykoBoacTteo 43-2:1997 MpoBepka KOMNETEHTHOCTM NYTEM MEXNabopaTopPHbIX CPABHEHWNA.
YacTb 2. Bbibop u ucnonb3oBaHne nporpaMMm KOMMNETEHTHOCTM OpraHamu Mo akkpeautauum nabopartopuii
(ISO/IEC Guide 43-2:1997, Proficiency testing by interlaboratory comparisons — Part 2: Selection and use of
proficiency testing schemes by laboratory accreditation bodies)!

1) Cranpgapt 3ameHeH Ha MICO/M3IK 17043:2010 «OLeHka cooTeTcTBMsA. OBLLMe TpeBoBaHUs K MPoBEpKe KOMMe-
TeHTHoCTU» (ISO/IEC 17043:2010 «Conformity assessment — General requirements for proficiency testing»).

M3paHue ocpuymanbHoe
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3 TepmuHbI M onpeaeneHus

B HacTosilem cTaHgapTe npumeHeHbl TepMuHel no NCO 3534-1, MCO 3534-2, UCO 5725-1, a Takke
crnegyoLme TepMUHbI C COOTBETCTBYIOLLMMU ONPEAENEeHNAMM:

3.1 MexnabopaTtopHble cpaBHUTeNbHbIe UcnbITaHuaA (interlaboratory comparison): OpraHusauus,
BbIMNONTHEHNE U OLIEHKA Pe3ynbTaToB WCCMEAOBAHWUI UMM U3MEPEHUA HA OAHOM U TOM XE& WUNKU aHanoruy-
HOM 0ObekTe(ax) uccriegoBanuin AByms unu 6onee naboparopusiMu B COOTBETCTBUW C YCTAHOBIIEHHBIMM YC-
NOBUAMM.

MpuMedvyaHune — AganTupoBaHHoe onpeaeneHne.

3.2 aKcnepuMeHTanbHas NpoBepKa komneTeHTHOCTHM (proficiency testing): OnpeaeneHve nokasare-
nein paboTel nabopatopuu Npu BbINOMHEHWU UCCIEAOBaHUI HA OCHOBE MEXNabopaToOpHbIX CPaBHUTENbHbIX
UCMbITAHUN.

3.3 npunucaHHoe 3HavyeHue (assigned value): 3HauyeHue, NPUNUCLIBAEMOE 3aJaHHOW BENUYUHE K
NPUHATOE B COOTBETCTBUM C HEKOTOPLIM COrMaLleHneM, Kak 0bnaaaiooLlee HeonpeaeneHHOCTLI0, MPUeMnNeMon
AN AaHHbIX Uenen.

3.4 cTaHpgapTHOe OTKIIOHEHMe OueHKM KomneTeHTHocTu (standard deviation for proficiency
assessment): Mepa M3aMeHYMBOCTU, UCNOMb3yeMas Npu OLeHKe KOMMETEHTHOCTU Ha OCHOBE AOCTYMHOW MH-
dopmaumu.

3.5 z-unpekc (score): HopmupoeaHHas Mepa nabopaTtopHOro CMELLEHUS, BLIMUCNIEHHOMO C UCMONb30-
BaHWEM NPUNUCAHHOTO 3HAYEHUST U CTAaHAAPTHOTO OTKITOHEHUSI OLIEHKM KOMMNETEHTHOCTHU.

3.6 koopaunarop (coordinator): OpraHusauusa (MM cneynanucr), HagerneHHble NONHOMOUUAMU Ans
KOOpAMHaLMM BCEX AEWCTBUIN, CBSA3AHHbLIX C BbINOMHEHWEM NPOrpaMMbl 3KCNEPUMEHTANbHON NMPOBEPKU KOM-
NETEHTHOCTMH.

4 CraTtucTuyecKkue peKkoMeHaauum ans nnaHMpoBaHusi IKCNepPUMEHTa
M UHTeprnpeTauumn pe3ynbLTaToB 3KCMEePUMEHTasNIbHOM NPOBEPKU
KOMMNETEHTHOCTH

4.1 NpaHUUbl 30H AeACTBUIA U NpeaynpexaeHua

4.1.1 B HacTosiLLeM CTaHaapTe NPUMBEAEHbI MPOCTLIE YUCNOBLIE U FpaduyecKkue KpuTepumn, NPUMEHEHUe
KOTOPbLIX K AaHHbIM, MOMYYEHHbIM NPU 3KCNEPUMEHTaNbHON NPOBEpPKE KOMNETEHTHOCTU nabGopaTtopuii, no-
3BONSIET BbIABUTbL OMACHBLIE CUTYaLMKU U NPOBECTH Npeaynpexaatome AencTeus. [laxxe B XopoLLo ynpasense-
MOI1 niabopaTtopum C ONbITHLIM NEPCOHANOM MOTYT MHOFAA BbiTb NOMTy4eHbl aHOMAarbHble pe3ynbratel. Kpome
TOr0, BO3MOXHO, YTO CTaHAAPTU3UPOBAHHbIN METOA M3MEPEHWUI, NPOLUEALUNIA Banuaauumio, MOXET coaepkaTb
OLUMOKM, KOTOPble CTAHOBATCH 04EBUAHBIMU TONbLKO NOCHE BbINOMHEHUA HECKOMbKMX NPOrpaMM 3KCNEepUMEH-
TanbHOW NPOBEPKM KOMNETEHTHOCTU. [porpaMmMa aKcrnepuMeHTanbHON NPOBEePKM KOMNETEHTHOCTU TAKKE MO-
XET coaepkaTb OLMOKW. M0 STUM NPUYMHAM KpUTEpUU, MPUBEAEHHbIE B HACTOSILLEM CTaHAApTe, He cneayeT
MCNonb30BaTh AN Npu3HaHus naboparopun HecnocoBHON BbINOMHATL AAHHLIA MeToa uamepenuit. Mpu uc-
Monb30BaHMMN 3KCNEPUMEHTANBHON NMPOBEPKN KOMMETEHTHOCTU AN AnckBanudmkaymm naboparopum AOImKeH
ObITb pazpaboTaH cneunanbHblil KPUTEPUN.

4.1.2 MpuBeaeHHbIE B CTaHAAPTE KpUTEpUM paspaboTaHbl Tak, YToObl B Cnyyae, Koraa cTaH4apTHOE OT-
KIMOHEHWEe OLEHKN KOMMETEHTHOCTM Ha OCHOBE AaHHbIX HabnogeHuii (Mpu UCNonb30BaHUM O4HOTO U3 METOA0B
B COOTBETCTBUU C 6.4—6.6) BLIXOAMT 38 AONYCTUMbIE rPaHULIbI, KOUTEPUM YKa3bIBAKOT HA HEOBX0AUMOCTL NPO-
BeAEHUA cneumnanbHbiX UCCNEeaoBaHUi U BbINOMTHEHUE KOPPEKTUPYIOLLMX AENCTBUN.

4.1.3 KoopauHaTtop A0/MKEH YCTAHOBUTb rMNaBHbIE MPUYUHBI U3MEHYMBOCTMU [Aa@HHbIX MPU IKCNEPUMEH-
TanbHOW NPOBEpKEe KOMMNETEHTHOCTU ANA paccMaTpuBaeMbiX uaMepeHui. Jiioboi aHanm3 HeoBxoaumo Ha-
YuHaTb C UccreaoBaHUA PYHKUMM pacnpeieneHuin pes3ynstaTtoB M3MepeHuin Ansi NOATBEPKAEHMS NPUYMH
HeonpeaeneHHocTu. Hanpumep, 6uMogancHoe pacnpeaeneHme MoxeT ObiTb J0Ka3aTensCTBOM TOMO, YTO pe-
3ynbTaThl U3MEPEeHUii NPeACcTaBNAT coboii HAboP AaHHBIX, MOSYYEHHbIX Pa3fNYHbIMU METOAAMU, C UCMONb-
30BaHWEM 3arpsisHeHHbIX Npo6 unnM HepopaboTaHHbLIX MHCTPYKUMIA. B 9TOM cuTyauun BCE OLUMOKM AOMKHBI
ObITb YCTPaHEHbI A0 NPOAOIMKEHUS aHanuaa unu oueHkn. OpraH no akkpeauTauum LOMKEH UMETb MOMUTUKY
BbIMOSIHEHUSI 9KCMEPUMEHTanbHOW NPOBEPKN KOMMETEHTHOCTM MPU NONYy4YeHUU HECOOTBETCTBYIOLUMX Pe3yrb-
TaTtoB. Heobxoaumble AENCTBUA B 9TOM Criyvae JOJDKHbI ObiTb YCTAHOBMEHbI B YOMSIHYTOW MONUTUKE UMK B
npouezypax ynpaeneHus ka4yectsom naboparopuu. OaHaKO CyLLEeCTBYIOT 00LUMe pekoMeHAaUMn B criyvasx,
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KOraa npu aKcrnepumeHTansHON NPoBepke KOMNETEHTHOCTM nabopaTopuen nonyyYeHsl HECOOTBETCTBYHOLLUME
pesynetaTthl. Pekomenaauum no AencTeuaM nadoparopun Npyu HECOOTBETCTBYIOLUMX pe3ynbratax sKcnepu-
MEHTarnbHOW NPOBEPKU KOMNETEHTHOCTW NPUBEAEHLI B 4.1.4.

4.1.4 B nporpammax, rae ctaHgapTHOE OTKIIOHEHWE OLeHKN KOMMNETEHTHOCTU OCHOBAHO HA AaHHbIX Ha-
OntogeHnin, ecnu pe3ynbTaT yka3biBaeT Ha HEOBX0AMMOCTbL KOPPEKTUPYIOLLMX AeUCTBUI, nabopaTtopus no co-
rmacoBaHuUIO C KOOPAWHATOPOM UM OPFraHOM NO aKKPEAUTALUMU LOIDKHA PELLUTL, KaKue nccneaoBaHus u Kop-
peKTUpYIoLLMe OeNCTBUA ABMAIOTCA HeOBXoAUMBEIMU. Ha OCHOBE BbISIBNEHHbLIX MPUYMH nabopaTopust AOMKHa
npoaHanuanpoBaTb CBOW METOAbI paboTbl U UAEHTUPULMPOBATL KOPPEKTUPYIOLLME AEUCTBUS B LENSAX yCTpa-
HEHUA MPUYUH HECOOTBETCTBUI ANS NPEAYNPEXAEHUSA NOBTOPHOIO UX BOSHUKHOBEHWUS. [pn BbISBNEHUN BO3-
MOXHBbIX MPUYUH OTKIMOHEHUI nabopaTopus MOXET KOHCYNLTUPOBATLCA C KOOPAWHATOPOM U TEXHUYECKUMM
akcnepramu. locne BbINOMHEHUS KOPPEKTUPYIOLWMX AeNCTBUI nabopaTopus AOMKHA NPOWTM SKCNEepUMEH-
TanbHYI0 NPOBEPKY KOMMNETEHTHOCTU ANS OLEHKU 9PMEKTUBHOCTU €€ KOPPEKTUPYIOLLMX AeicTBUi. COOTBET-
CTBYIOLLME KOPPEKTUPYIOLLME AECTBMA MOTYT BbITb NPUHATBI NO pe3yribratam NpPoBEpKK:

a) nepcoHana Ha NoHWMaHWe W NPaBUNbHOCTb BLIMOIHEHNSA NPOLUEAYP U3MEPEHWUI;

b) npaBUNBHOCTKM BLINOMHEHUS NPOLIEAYPbLl U3MEPEHMWIA;

C) HanuuMsA NoBepok, kanubposok 0b6opyaoBaHUA U COCTaBa PEAKTUBOB;

d) coctosHusa o6opyaoBaHUA UK PEaKTUBOB;

€) cpaBHeHus nepcoHana, o6opyaoBaHuUsA UMM peakTUBOB C NEPCOHariom, 06opyLoBaHUEM /UMK pe-
akTuBamm apyroii naboparopuu.

4.2 PekoMeHpaUuu No orpaHUYeHUIo HeonpeaeneHHOCTU NPUMNUCAHHOrO 3HaYeHUsA

MpUNUCAHHOMY 3HAYEHMIO X COOTBETCTBYET CTaHAapTHas HEOMPeAEneHHOCTb Uy, KOTOpas 3aBUCUT OT
MEeTO/Z1a ero MomnyyYeHus, a Takke OT KONMMYeCcTsa nabopaTopuin U, BO3MOXHO, APYrMX hakTopos. MeToab! Bbi-
YUCNEHUS CTAHAAPTHOW HEONPEAENEHHOCTU NPUNMCAHHOTO 3HAYEHUSI NPUBEAEHLI B pasaene 5.

CTaHAapTHOE OTKIOHEHWE OLIEHKW KOMMETEHTHOCTM UCMOMb3YIOT AN OLEeHKM nabopaTopHOro cmelle-
HUS, MOMYHYEHHOTO NPU SKCNIEPUMEHTANBHOM NPOBEPKE KOMMNETEHTHOCTW. MeToabl onpeaeneHus cranaapTHo-
0 OTKIOHEHMs!, COOTBETCTBYIOLLENO 9KCNEPUMEHTANBHON NMPOBEPKE KOMMETEHTHOCTM, NPUBEAEHLI B pasae-
ne 6, a COOTBETCTBYIOLLME KPUTEPUM CPABHEHNSI OLIEHOK NTaGopaTopHOro CMeLLEHN — B pasaene 7.

Ecnu cTaHgapTHas HeonpeaeneHHoCTb Uy MPUMMCAHHOTO 3HAUSHUS CIULLIKOM BENUKa N0 CPABHEHMIO
CO CTaHAAPTHLIM OTKMOHEHWEM, COOTBETCTBYIOLLMM JKCMEepUMEHTanbHOM NPOBEPKE KOMMETEHTHOCTU G, TO
BEPOSITHOCTb TOrO, YTO HEKOTOPbIE naGopaTopuu Nony4ar oLMGOYHOE 3aKMYEHUE O HEOOXOAUMOCTH KOp-
PEKTUPYIOLLMX ENCTBUN, BbI3BAHHOE HETOYHOCTSIMU B OMPEAENEHUN NPUNUCAHHOTO 3HAYEHUS, @ HE BHYTPEH-
HUMU NpUYMHaMK nabopaTopuii, ABMSETCA CYLLECTBEHHOI. [103TOMY CTaHJapTHasi HEONPEAENEHHOCTb Npu-
MUCAHHOIO 3Ha4YeHUA AOIHKHA ObITb YCTAHOBIEHA M AOBEAEHA A0 CBeAeHWUi nabopaTtopuii, y4acTByOLMX B
3KCNEePUMEHTANBHON NPOBEPKE KOMMNETEHTHOCTH.

Ecnu BbINONHAETCA HEPABEHCTBO

uy < 0,36, (1)

TO HeonpeAeneHHOCTb NPUNUCAHHOIO 3HAYEHUS SABMAETCA HECYLLEeCTBEHHON U MOXET He YYMTbIBATbCA Npu
WHTepnpeTauun pesynsratoB 3KCNepMMEHTaNbHON NPOBEPKU KOMNETEHTHOCTH.
Ecnu aTn pekomeHgaumm He BbINOMHEHbI, TO KOOPAUHATOP AOSDKEH BbIMONHUTL Cleayiolme AeNCTBUS.
a) Havitu Takon metoa onpeaeneHusl NPUNUCAHHOrO 3Ha4YeHUs, YToObl HEONPEAENEHHOCTb NPUNUCAH-
HOro 3HaYEeHUA yA0BNETBOPSAna HepaBeHcTBy (1).
b) Yuecrtb HeonpeaeneHHOCTb NPUNUCAHHOIO 3HAYEeHUSA B MHTepnpeTauun pesynsratoB 3KCNepUMeH-
TanbHOIi NPOBEPKM KOMMNETEHTHOCTH (B COOTBETCTBUM C 7.5 3HA4YEHUAMU E, unn 7.6 3Ha4eHUAMU Z'-UHAEKCOB).
¢) CooBWmMTb y4acTHUKaM JKCNEPUMEHTANbHOW MPOBEPKUM KOMMETEHTHOCTU, YTO HEONPEAENEHHOCTb
npUNUCaHHOro 3Ha4YeHUA ABNAETCA Cyl_|.|eCTBeHHOI7I.

Tpumep — lMpunucaHHoe 3HaveHue X sensiemcs cpedHUM apubmemuyeckuM X pesynbmamoe uccnedo-
eaHull e 11 nabopamopusix, a cmaHOapmHoe OMKIIOHeHUe 3KcrepuUMeHmansHol Npoeepku KomnemeHmHocmu
faensemcs cmaHOapmHLIM OMKIIOHEHUEM S meX e pe3ynbsmamos, m.e. G = s. B kayecmee nepeozo npubnu-
JKeHusi cmaHAapmHoli HeonpedesieHHOCMU NMPUNUCaHHO20 3Ha4YeHUs 6 amoli cumyayuu Moxem 6bimb UCIO/b-

306aHa OyeHKa Uy = s | N11~0,3s. Takum o6pa3om, mpe6oeaHue (1) eninonHeHo. OdHako 3mo mpebosaHue He
6bIMNoNIHeHO ONs1 MeHbWwe2o Konuvyecmea nabopamopull. Kpome mozo, HeonpedesieHHOCMb NMPUMNUCaHHO20 3Ha-
YeHuUs Moxem 6bimb Gonbwe S/N11 npu Hecma6unsHOCMU U HEOOHOPOOHOCMU NPO6 USU NPU HANUYUU hak-
mopa, ebi3biearoljeso obujee cmelyeHue pedynLmamoe nabopamoputl (HarpumMep, eciu ece OHU UCMOIL3YIom
00uH U mom xe cmaHOapmHbIl o6pasey).
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4.3 PekoMmeHAaLUM No BbIGOPY KONMMYECTBA NOBTOPHbIX U3MEPEHUI

Mpw aKkcnepuMeHTarnbHON NPOBEPKE KOMMNETEHTHOCTH AUCNEPCUS NOBTOPSEMOCTM SBNSETCSH COCTaBHbIM
3NEeMEHTOM Aucnepcun nabopaTopHbIX CMELLeHMWit. Ecnu aucnepcusi NOBTOPSIEMOCTU ABNAETCA CRULIKOM
GOnbLUIOI MO CPABHEHUIO C AUCNEPCUEN SKCNEPUMEHTATbHOW NPOBEPKM KOMNETEHTHOCTH, TO BENWKA BEPOAT-
HOCTb TOrO, YTO Pe3ynbTaTbl IKCNEPUMEHTANBHOM MPOBEPKM KOMMETEHTHOCTM OyayT ombouHbIMU. B aTow
CUTyauuu B OJHOI NpoBepke y naboparopunm MOXET ObiTb GONbLUOE CMELLEHWUE, a B APYroi — OHO MOXET
OTCYTCTBOBATb, YTO CO3Aa€eT y nabopaTopun TPYAHOCTU UAEHTUDUKALMN NPUYMNH.

MoaroMy npu HEOBXOAUMOCTU OFPaHUYUTL BIIMSIHUE AUCTEPCUN NOBTOPSIEMOCTH, KOSIMYECTBO MOBTOP-
HbIX W3MEPEHUN N, BLINOMHAEMbIX nabopaTopuen npu SKCMEPUMEHTASIbHOW MPOBEPKE KOMMETEHTHOCTH,
OOMKHO ObITb BbIOPAHO TakK, UTOOLI:

o, /14n <0,38, @

rae o, — CTaHAapTHOE OTKITOHEeHWe NOBTOPSIEMOCTH, KOTOpOe GbINI0 YCTaHOBNEHO B NpeabiayLIeM Mexnato-
paToOpPHOM 3KCNEPUMEHTE.

Cwmbicn koadhdpuumenta 0,3 coCTouT B TOM, YTO NPU BLINOSIHEHUM YCNOBUW HEpaBEHCTBA (2) craHaapT-
HO€ OTKIOHEHWe NOBTOPAEMOCTU cocTaBnseT He 6onee 10 % CTaHaAapTHOrO OTKMOHEHMUA 3KCNEePUMEHTaNbHON
NPOBEPKN KOMMETEHTHOCTM.

Kpome Toro, Bce naGoparopuv AOMKHbI BbINOMHATL OAVHAKOBOE KONMYECTBO NMOBTOPHBLIX U3MEPEHUMN.
(Metoabl 06paboTkn AaHHbIX, NPMBEAEHHbLIE B HACTOALLIEM CTaHAapTe, NPeanonarator, Yto 310 TpeboBaHue
BbINOMHEHO.) Ecnu TpeboBaHuA HEpaBeHCTBA (2) HE BLINOMHEHbI, TO KOMMYECTBO MOBTOPHBLIX U3MEPEHUI
[AOIKHO ObITb YBEIMYEHO, B NPOTUBHOM CIly4ae pe3ynsraTtbl 9KCNepUMEeHTanbHOW NPOBEePKU KOMNETEHTHOCTH
crnefyeT TPakToBaTb C OCTOPOXKHOCTbLIO.

OaHHbIi noaxog npeanonaraet, yto natopatopuu 06nagatoT aHanorMYHON NOBTOPSEMOCTbIO. Ecnu
3TO He Tak, ANA NPUMEHEHUA METOAOB, ONUCaHHLIX B HACTOALWEM CTaHaapTe, HEO6X0AMMO UCNONbL30BAaTb
cneaywoulee npaeuno. KoopamHarop AOMKEH YCTAHOBUTb KONUYECTBO NOBTOPHBLIX M3MEPEHUI N, UCNONb3YA
BbIOOPOYHOE 3HAYEHNE CTAHAAPTHOIO OTKMOHEHUA NOBTOPAEMOCTU. Toraa kaxkaasa naboparopus 40mKHa Npo-
BEPUTb BbINOMHEHWE HEPABEHCTBA (2) CO CBOMM CTaHAAPTHLIM OTKNOHEHWEM NOBTOPAEMOCTU. Ecnun HepaBeH-
CTBO He BbINONHSETCA, nabopaTtopus A0MmKHA U3MEHUTb CBOIO NMPOLEAYPY U3MEPEHUIA TaK, YTOObI pesynbrar
nccneaoBaHuin ABNANCSA CPEAHUM apUMETUYECKMM TaKOro KONMMYECTBA NOBTOPHBLIX U3MEPEHUIA, NPY KOTOPOM
HepaBeHCTBO (2) cnpaBeanueo.

4.4 OQHOPOAHOCTbL U CTAOUITILHOCTL NPOG

MeTtoabl npoBepku Npob Ha OAHOPOAHOCTL U CTAOUNbLHOCTbL NPUBEAEHLI B NPUNOXEHUU B.

Ecnu meToa noarotoBku npob Takos, YTO KPUTEPUI OJHOPOAHOCTU, YCTAHOBIIEHHLIN B NPUNOXeHun B,
He BbIMNOMHAETCS, TO YYaCTHUKaMU A0IKHbI OblTb MCCIEA0BaHbl NOBTOPHbLIE NPOOLI, UNK CTaHAApPTHOE OTKIO-
HEeHWe, COOTBETCTBYIOLLIEE 9KCMEePUMEHTAamNbHO NPOBEPKE KOMMETEHTHOCTU, AOIDKHO YYMTLIBATh HEOHOPOA-
HOCTb NPo6 (CM. Npunoxexue B).

4.5 Metoa usmepeHun

[na peansHOro MeToAa U3MEPEHMII pPe3ynsTaT U3MEpEeHui onpeaenseT 3MepuTensHasa npoueaypa.
Hanpumep, pacnpegeneHue pasmepoB YacTul matepuana MOXeT ObiTb ONpeaeneHo C UCNOMb30BaHUEM pe-
LIET C KBaAPaTHbIMWA UMW KPYrnbiMU OTBEPCTUAMU. He CyLuecTByeT OCHOBaHWUI AnS NPeanoyvTeHUs O4HOro
TUMNa peLuera nepeq ApYruM, HO eCnv TUN peLueTa onpeaerneH, nabopaTtopun, KOTOPbIE UCMONL3YIOT APYrue
TUMbI PELLET, MOTYT MONYYUTb Apyrue pesynbsrartbl. ECnu yyacTHUK NpUMEHSET METoZ, OTNUYHbIA OT MeToaa,
UCMONb30BAHHOTO NPW YCTAHOBIIEHUW MPUNUCAHHOIO 3HAYEHUS!, €r0 pe3ysbTaTbl MOryT 06nagaTtb CMeLLEeHUEM
npu NONTHOM cOBNIOAEHUM BCeX NpaBun U NpoLeayp.

Ecnu yyacTHukM cBo60oaHbI B BbIOOPE METOAA U3MEPEHUI, MEXAY HUMU HE MOXET ObITb JOCTUTHYTA CO-
rmacoBaHHOCTb. CyLLecTByeT ABa cnocoba npeogoneHus aToi npobnemsl.

a) Ecnu ans yctaHOBNeHWA NpUNUCaHHOTO 3HAYEHUS Y4aCTHUKKM OObIYHO MCMONb3YIOT CTaHAAPTU30BAaH-
HbIii METOA, TO YY4aCTHUKM JOIKHBI UCMONL30BATL STOT METOA U NPU IKCMEPUMEHTANBHON NPOBEPKE KOMMe-
TEHTHOCTMW.

b) Ons kaxgoro UCMNonb3yeMoro METOAa NPUMEHSIOT CBOE MPUMUCAHHOE 3HAaYEHUE.

MogobHas cuTyauusi BO3HUKAET, KOraa yCTaHOBMEHA U3MeEpPsieMas BEMUYMHA, HO HE YCTAHOBMEHA Npo-
ueaypa usmepeHum, u Heobxoammo caenatb BbIGOp METOAA U3MEPEHMIA.

4
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4.6 3anucu gaHHbIX

[ns BbIMUCNEHNA, BLINOSTHAEMBIX NPU 9KCNEPUMEHTArIbHOI NPOBEPKE KOMMNETEHTHOCTU, PEKOMEHAYETCA
OTAENbHbIE PE3ynbTaTbl U3MEPEHWI OKPYIMATbL Takum 06pa3om, YTobbl aBCOMIOTHAA BEMMYMHA PA3HOCTM pe-
3ynkTaToB 10 U NOCne OKpyrnewus Geina He Gonee c,/2.

YyacTHUKM LOIMKHbI co0bLwaTk hakTMHeCckue 3Ha4YeHUs1 pesynsTatoB U3MepeHuin. Pesyneratel nsmepe-
HUI HE JOIMKHbI ObITb LEH3YPUPOBAHHBLIMKU (Pe3ynbraTbl HE AOMMKHbI UMETL hopMy «< 0,1» UNU «MeHbLLe,
yeM npeaen obHapyXeHUs»). AHANOMMYHO, €CNKU NONYYEHO OTpULATENBHOE 3HAYEHNE, OHO AOMKHO ObITb 3a-
nucaHo 6e3 UCKaXEHUI, Aaxe ecnu pesynsTaTt HabmnmioaeHnii TEOpETUYECKN HE MOXKET ObITb OTpULIATENbHbIM.
YYacTHUKM AOMKHbI 3HATb, YTO, ECMIM OHKU COOGLLAIOT LIEH3YPUPOBaHHbIE 3HAYEHUS UK HYfb BMECTO OTpuULa-
TENbHOro 3Ha4YEeHNUs, BCEe AaHHbIE ANns uccrnegyemon npobbl OyayT uckmioveHsl U3 aHanusa. Npu Heobxoam-
MOCTU chopMa 3anucu pesynsTaToB HabnogeHWI MOXET coaepXaTb MNorie, rae Y4aCTHUK MOXET yKa3atb, YTo
NONyYeHHbIV PE3ynbTaT HUKe npeaena oGHapyXeHus.

4.7 Mepuon AENCTBUA PE3YNbLTaTOB 3KCNEPUMEHTANIbHON NPOBEPKU KOMNETEHTHOCTU

Mepvop aencTBrA pe3ynsTaToB, MONyYEHHbIX naboparopueit B 04HOM payHAe NporpaMMbl 9KCNEPUMEH-
TanbHOM NPOBEPKMU KOMMETEHTHOCTH, OrPaHNYEH BPEMEHEM, B TEYEHUE KOTOPOrO NPOBOAMNIACH NPOBEPKA Nna-
Gopatopun. TakuMm oBpa3om, ecnm nabopaTtopusi NONy4Ynna yaoBneTBOPUTESNbHbIE pe3ynbTaTbhl B €AUHCTBEH-
HOW SKCNepPUMEHTArILHOW NPOBEPKE KOMMETEHTHOCTM, TO PE3yNnbTar He 03HAYaEeT, YTO OHA NONYYUT XOpOoLUnE
pesynbraThbl B NOOLIX APYrMX UCCNEAOBAHUSX.

ITaGopartopusi, B KOTOPOI AECTBYET CUCTEMA MEHEDKMEHTA KaUeCTBa, MMEIOLLAst NMONOXUTENbHbIE pe-
3ynbTaThl B HECKOMNbKMX payHAaax nporpaMmbl SKCNepUMEHTanbHOM NPOBEPKM KOMMETEHTHOCTH, UMEET NPaBo
MCMOMb30BAaTb 3TU PE3YNbTaThbl B KAYECTBE A0KA3aTenbCTBa TOro, YTO OHA B COCTOSHUM MONyyaTb NOCNeAoBa-
TENbHO HafEeXHble pesynbTaThl MCCeS0BaHNUN.

5 OnpepeneHne NPMNUCaHHOIO 3HAYE€HUA U ero CTaHAapTHOMN
HeonpeaeneHHOCTH

5.1 Bbi6bop meToaa onpeaesieHUA NPUNUCAaHHOIO 3HAYEeHUA

B 5.2—5.6 ycTaHoBneHo nATb cnocoboB onpeaeneHust NPUNMCAHHOTO 3Ha4YeHus X. 3a BblIbop MeToaa
OTBEYAET KOOPAMHATOP MOCHEe KOHCYNbTauuii C TEXHUYECKMMK 3KkcnepTamu. MeToabl, yCTaHOBMEHHbIE B 5.5,
5.6, Bpag nu ByayT npUMEHUMbI NPM Manom Konuyectse naboparopuii, yyacTsyloLmMx B nporpamme. Merto-
Abl BbIMUCNEHUS CTAHAAPTHON HEONPEAENEHHOCTU NPUNUCAHHOTO 3HAYEHUS Uy, NPUBEEHHbLIE B HACTOSALLIEM
pasgene, UCMOSb3YIOT B COOTBETCTBUU C HA3Ha4YeHMEM. ANbTEPHATUBHbIE METOALI MOTYT ObITb UCMONbL30BaHbI
NpU YCNOBUM, YTO Y HUX ECTb CTATUCTUYECKOE 0BOCHOBaHME, U UCMONbL3yEMbIA METO/ ONUCaH B Nporpamme
3KCNEePUMEHTANBHON NPOBEPKN KOMNETEHTHOCTHU.

3a onpegeneHue nNpUNUCaHHOrO 3HAYEHUSI HECET OTBETCTBEHHOCTb KOOpAUHATOP. MNpunucaHHoe 3Have-
HWE He JOIKHO BbITb M3BECTHO Y4aCTHUKAM, MOKa OHM He COoOLLMIM CBOU pe3ynbTaThl koopauHaTopy. Koop-
AWHATOP AOMXKEH NOATOTOBUTL OTYET 06 YCTaHOBNEHUU NPUNMCAHHOTO 3HAYEHUSA C yKa3aHUEM BOBIEYEHHbIX B
paGoTy nabopaTtopuii 1 OnNepaTopoB U HEONPEAENEHHOCTU NMPUNUCAHHOTO 3HAYEHUS.

PyKkoBOACTBO MO OLEHKE HEOMNPeAEeneHHOCTN n3mepeHui npuseaeHo B [1].

Hacrosiluin ctaHgapT pekoMeHAYeT NPUMEHATL PoOACTHbIE CTAaTUCTUYECKUE METOAbI, €CNN OHU ABNS-
H0TCA NOAXOAALLMMHU (CM., Hanpumep, 5.5 n 5.6). Mpoueaypsbl, npegycmaTpusatoLme obHapyeHue U yaaneHue
BbIGPOCOB, AOMKHbI ObITb UCNOML30BAHLI NPW YCIOBUM, YTO Y HUX €CTb XOpOLUee CTaTuCTu4eckoe 060CHOBa-
HWe, a MPUMEHSAEMBIi METOA M3BECTEH. PekoMeHaaLmm Mo BbiABMEHMIO BbIOPOCOB npuBeaeHsbl B UCO 5725-2.

5.2 CocTaB uccneayemMoro marepmana

5.2.1 OOwue NonoxeHusn

Mceneayembii matepuan MOXeT ObiTb MOArOTOBMEH MYTEM CMELUUMBAHUSI KOMMNOHEHTOB B YKa3aHHbIX
nponopuuax unu JobaBneHnss yCTaHOBMEHHOIO KONMYeCcTBa BELLECTBA K OCHOBHOMY MaTepuany. B atom cny-
Yyae npunucaHHoe 3HadeHue X nony4arT U paccHUTLIBAIOT HA OCHOBE UCMONb3yeMbIX MACcC MaTepuarnos.

Moaxoa ocobeHHO noneseH, Koraa oTAenbHble NPOGbI MOTYT ObITh NOATOTOBAEHLI ONUCAHHLIM Bbile 00-
pasom, u NponopLMKU KOMMOHEHTOB MM A06ABOK U3BECTHLI. B 3TOM criyyae HeT Heo6XoAUMOCTH B NOATOTOBKE
nycToi NpoGbl 1 oGecneyeHnn ee oAHOPOAHOCTU. OAHAKO, ECIIU B KOMNO3ULMK Npo6 406aBKU U3MEHRAIOTCA B
fonbLUei CTeneHu, YeM B TUMUYHLIX Matepuarnax unu npobbl NpeacTaBneHsbl B Apyron hopme, pekomeHayeT-
Csl MICNONb30BaTh APYron NoAXoA.
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§.2.2 CrangapTHas HeonpeAesrieHHOCTbL NPUMNMUCAHHOTO 3HAYEHUA Uy

Ecnu npunucaHHoe 3HayeHue BbIMMCNEHO MO KOMMO3WULMKU UCCReayeMoro marepuana, OueHKa CTaH-
[apTHON HeonpeneneHHOCTN 3aBUCUT OT HeonpeerieHHOCTel KOMMOHEHTOB, B COOTBETCTBMM C [1]. Hanpu-
Mep, B XUMUYECKMX UCCNIEA0BAHNAX HEOMPEAENEHHOCTb 0ObIYHO CBA3aHAa C rPaBUMETPUYECKUMU U 0GBLEMHBI-
MU U3MEPEHUSIMU.

B aToMm cnyyae npu XuMu4eckom aHanuse HeobxoaMMo rapaHTUpPOBaTh, UTO:

a) marepuan OCHOBbI ABMAETCA CBOOOAHLIM OT J00ABNAEMOr0 KOMNOHEHTA, UK YTO A0Ns AobaBnsemo-
ro KOMNOHEHTa B OCHOBHOM MaTepuarne TOYHO U3BECTHA,;

b) komMnoHeHTEI B Npo6e nepemeLuaHbl 04HOPOAHO (ecnu 310 TpebyeTcs);

C) BCE UCTOYHUKM OLLMOKM MAEHTUDULMPOBAHBI (HAaNPUMEP, HE BCErAa YUUTLIBAIOT, UTO CTEKNO abcopbu-
pyeT COeAMHEHUA PTYTHU, NOSTOMY U3MEpPSEMasn KOHLUEHTpaLmMsa BOAHOIO pacTBopa COeAUHEHUN PTYTU MOXET
3aBWCETb OT Matepuana cocyaa);

d) HET B3aUMOAENCTBUSA MEXAY KOMIMOHEHTAMU U OCHOBOMW.

5.2.3 Mpumep. OnpepeneHue cogepxaHusi LEeMeHTa B TBepAOM 6eToHe

B aTtom cnyyae otaenbHble 06pa3ubl MOryT ObiTb MOArOTOBAEHbI NYTEM B3BELUMBAHWUA HEOOXOAUMOTO
KONMYecTBa KOMMOHEHTOB (LEMEHT, 00aBku, BOAA) U CMELLMBaHUA ux Ana opmupoBaHus npobbl. Takoii
noaxoa SBMNSIETCA yAOBNETBOPUTENbLHLIM, NOCKOMNbKY TOYHOCTb MOATOTOBKM NPO6G HAMHOMO BbILE TOYHOCTU
aHanuMTU4YecKoro MeToaa, CMoNb3yemMoro Ans onpeaerneHns CoaepXXaHua UemeHTa.

5.3 ATTecTOoBaHHOE 3HaYeHue

5.3.1 O6uwume nonoxeHusn

Ecnu matepuan, uCnonb3yeMblii MPU 3KCMEPUMEHTamNbLHOW NPOBEPKE KOMNETEHTHOCTU, IBNAETCA CTaH-
AapTHbIM 06pastom (CRMY), ero aTtecToBaHHOE 3HaUEHWE UCMONL3YIOT KAk NPUNUCAHHOE 3HauYeHne X.

5.3.2 CraHpapTHas HeonpeaesrieHHOCTb NPUMNUCAHHOTO 3HAYEHUA Uy

Ecnu B KauecTBe uccneayemoro Mmarepuana ucnornb3yloT CTaHAAPTHLIN obpas3el, TO CTaHAAPTHYIO He-
onpeaeneHHOCTb NPUNMCAHHOTO 3HAYEHUSA NOSy4aloT Ha OCHOBE HEONPEeAENEHHOCTH, YKa3aHHON NpK yTBEepXK-
AEeHuM Tuna craHaapTHoro obpasua.

OrpaHn4eHneM Takoro noaxoja sIBMsETCa CMOXHOCTb 06ecnedeHnn Kaxaoro y4acTHUKa aKCnepuMeH-
TanbHOW NPOBEPKU KOMMETEHTHOCTN NPO6OI CTaHAapPTHOro 06pasuia, YTo MOXET NoTpeboBaTb CyLLECTBEHHbIX
3arpar.

5.3.3 Mpumep. LA — 3HavyeHne HanonHuTensa

LA2 — 3HayeHue SIBNSIETCA MEepON MEXaHUYeCKON MPOYHOCTU HAMONHUTENEN, UCMNONb3yEeMbIX ANisi
CTpOUTENbCTBA AOpPOr. Pe3ynbrarbl NPOBEPKM MPOYHOCTU NpeacTaeneHbl B eanHuuax LA. MNMpu yctaHoBneHun
aTTECTOBAHHOrO 3Ha4YeHusi ctTaHAapTHOro obpasya Obino NoAroTOBNIEHO GOMbLLOe KONMYeCTBO NpPo6 Hanon-
HWUTENS, U HEKOTOpblE U3 HUX ObINKM UCNOMb30BaHbI B MEXITA00PATOPHOM IKCNEPUMEHTE C NPUBIIEYEHNEM
28 nabopatopuii, 4TO NO3BOMMIIO YCTAHOBUTL aTTECTOBAHHOE 3HaueHne Xgry = 21,62 eannuy LA co cran-
DapTHOW HEONPEAENEHHOCTbIO Uy-cry = 0,26 eauHuy LA. Ocraslumecs npobbl HanonHUTens MoryT ObIThb uc-
NOMb30BaHbI! MPX SKCMNEPUMEHTATbHOW NPOBEPKE KOMMETEHTHOCTH.

5.4 AtTecTOBaHHOE 3HaYeHue

5.4.1 OGuKMe nonoxeHus

B gaHHom noaxoge npobbl MCCreayeMoro marepuarna, KoTopblit ormkeH ObiTb 06pasLoM CpaBHEHUS
(RM3)), NOAroTaBNMBaKT B TOM BUAE, B KOTOPOM OHM AOJDKHbI ObiTb pacnpeaeneHbl Mexay y4acTHUKamu.
Mpo6bl oTBupatoT cryyaiiHbiM 06pa3om ¥ NPOBEPSIIOT BMECTE CO CTaHAapTHbIMKM o6pa3uamu B OAHOW na-
6GopaTopuu Npu WUCNONb30BAHMW COOTBETCTBYIOLLENO METOAA U3MEPEHWI B YCOBUAX MOBTOPSEMOCTU (CM.
NCO 3534-2). MpunucaHHoe 3HaueHne Xgy, MCCnesyemMoro Matepuarna nomny4aior nyTem kanubpoBku OTHOCH-
TENbHO aTTeCTOBaHHOIO 3Ha4YeHns ctaHgapTHoro obpasuya CRM.

5.4.2 CraHpgapTHas HeonpeaerieHHOCTb NPUMMCAHHOIO 3HAYEHUA Uy

Ecnu npunucaHHoe 3HaueHue uccrnegyemoro marepuana onpegesieHo no pesynsraram cepum npoBepok
Ha 3TOM MaTtepuarne u Ha CRM, ctaHaapTHYIO HeonpeaeneHHOCTb NPUNUCAHHOTO 3Ha4YeHUs onpeaensioT no
pesynberatamM NPOBEPOK U AaHHbIM HEONPEAENEHHOCTU CTaHAapTHbIX 06pasyos CRM. Ecnin nccneayemoliii ma-

1 CRM — certified reference material (cTaHgapTHEI o6pasely).
2 LA— Los Angeles.
3 RM — reference material (petbepeHTHLIN MaTepuran).
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Tepuan u CRM He aHanornyHel (No CTpykType, COCTaBy M pesyrbTatam U3MEPEHWUIi), TO HEONpPeLeneHHOCTb,
ABMAIOLLAACA CNEACTBUEM ITOrO, TaKke 40MKHA ObITh yYTEHA.

[aHHbIN MEeTo NO3BONAET YCTAaHOBUTb NPUNUCAHHOE 3HAYEHUEe CrnocoboM, KOTOPbIN AaeT BO3MOXHOCTb
npocneauTb CBA3b CTaHAapTHOro 3HaveHna CRM co cTaHAapTHOW HeonpeaeneHHOCTbI, KOTOpas MOXET
ObITb BblMMCIIEHA, U u3bexarb 3arpaT Ha pacnpocTpaHeHne CRM mexay yyacTHMkaMu npoeepku. EcTb Be-
CKME OCHOBaHMSA MPEANnoYecTb 3TOT MeToa ApyruM. OaHaKo MEeToa npearionaraet oTCyTCTBME BIUSIHUS YCO-
BUI UCNbITAHWUII HA CcnegyemMble marepuansl.

Mpumep, NpuBeAEHHBIN B 5.4.3, UNNMIOCTPUPYET, KaK MOXET ObITb BbIYUCIEHA HEONPEAENEHHOCTb B MPO-
CTOM Cryyae, Koraa npunucaHHoe 3HaYeHue UCcrneayemoro marepuana ycTaHOBMEHO MyTeM NpsMoro cpas-
HEHUA ¢ eanHCTBEeHHbIM CRM.

5.4.3 MNpumep. LA — 3HayeHue HanonHutens

CRM, onucaHHblii B npuMepe B 5.3, MOXET ObITb UCNONb30BaH ANA oripedeneHns NpUnucaHHoro 3Ha-
yeHus ana RM, npeacraBnsaioLLEero Apyrow aHanorMyHblii HaNnoNHMTENb. O 3TOro He0OX0AMMO BbIMOINHEHNE
cepuii MPOBEPOK B 0AHONW nabopatopuu Ha obpa3suax ABYX HANOMHUTENEN, UCMONb3YA OAMH U TOT Xe MeToa
U3MEPEHUI B YCITOBUAX MOBTOPAEMOCTU. Ecnin

Xcrm — NpunucaHHoe sHadveHue ans CRM;

Xrm — NpUnncaHHoe 3HaveHne ans RM;

D;— pasHocTtb (RM — CRM) BbIGOpoUHbIX CpeaHnx pesynstatos Ansa RM u CRM Ha i-it npo6e;

D — cpeaHee apudMeTU4eckoe pasHocten D;, To
Xam = Xcrm *+ D )

CraHaapTHas HeonpeaeneHHOCTb NPUNUCAHHOIO 3HaYeHns RM MoxeT BbITb BbluMCnEHA MO hopmyne:

_ 2,2
Ux.;rRm =q/Ux;crRM T UD- (4)

B tabnuue 1 npuseaeH Npumep AaHHbIX, KOTOPbIE MOTYT ObiTh MOMyYEHb! B TAKOH CEpum nposepok. Mpu-
Mep MoKa3blBaeT, kak MOXET ObiTb BLIMMCNEHA CTAHAAPTHASA HEONPEAENEHHOCTb Pa3HOCTE U,
B COOTBETCTBMM C pesynkTaTtamu

Xpw = 21,62 +1,73 = 23,35LA, 5)

Uy = /0,267 + 0,242 ~0,35LA, )

rae 0,26 — crangapTHasi HeonpeAeneHHOCTb NPUNUCaHHOro 3HayeHnss CRM (cm. npumep B 5.3), a 0,24 —
CTaHfapTHas HeonpeaeneHHocTb D .

Ta6nuya 1 — BbluucneHue cpegHero apudmernyeckoro pasHocten mexay CRM n RM n ctaHaapTHoiA HeonpefieneH-
HOCTM 3TUX pa3HoCTei

RM CRM
PasHoCTb cpeaHux apudMeTUHeCcKnX
Homep npo6ei Tect 1 Tect 2 Tect 1 TecT 2 (RM — CRM), (LA)
(LA) (LA) (LA) (LA)
1 20,5 20,5 19,0 18,0 2,00
2 21,1 20,7 19,8 19,9 1,05
3 21,5 21,5 21,0 21,0 0,50
4 22,3 21,7 21,0 20,8 1,10
5 22,7 22,3 20,5 21,0 1,75
6 23,6 22,4 20,3 20,3 2,70
7 20,9 21,2 21,5 21,8 -0,60
8 21,4 21,5 21,9 21,7 -0,35
9 23,5 23,5 21,0 21,0 2,50
10 22,3 22,9 22,0 21,3 0,95
1 23,5 241 20,8 20,6 3,10
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OkoHYaHue mabnuypi 1

RM CRM
Howmep npo6e! Tect 1 Tect 2 TecT 1 TecT 2 PasHOCTb(;:AeTVg(;“ﬁ;I'TF:; HecK
(LA) (LA) (LA) (LA)
12 225 23,5 21,0 22,0 1,50
13 22,5 23,5 21,0 21,0 2,00
14 23,4 22,7 22,0 22,0 1,05
15 24,0 242 221 21,5 2,30
16 245 244 22,3 22,5 2,05
17 24,8 24,7 22,0 21,9 2,80
18 24,7 25,1 21,9 21,9 3,00
19 24,9 244 224 226 2,15
20 27,2 27,0 245 23,7 3,00
CpefiHee apudMeTUHECKOE pasHOCTEN D 1,73
CTaHaapTHOe OTKIOHEeHWe 1,07
CraHfapTHas HeonpegerneHHoCTb D (cTaHgapTHOE OTKMOHeHWe /J2_O)) 0,24
MpumeyaHue— [aHHble NpeacTaBnAloT coBON pe3ynsTaTsl U3aMepeHUin MEXaHUYECKON NPOYHOCTM KOHCTPYK-
Uuu, nonyyeHHele no Noc-AHaxenec-Tecty (LA).

5.5 CornacoBaHHOe 3Ha4YeHue OAnA 3KCNepTHbIX naéoparTopuit

5.5.1 OOLwWMe NoNoxeHUA

Kak u B cnyyae onopHoro 3HaveHus (5.4), npobbl uccneayemoro marepuana cHadana noarotasnusalor,
a 3atem pacnpegensitot Mexay ydacTHukamu. HexkoTopble M3 aTux npo® oTbupaloT cnyqanHbiM 00pa3om u
HanpaenAT AN aHanu3a rpynne aKcnepTHbiX nabopatopuit. Nlaboparopuu 3ToM rpynnbl MOryT ObiTb y4acT-
HUKaMW NporpaMmbl 3KCNEPUMEHTamNbHOM NPOBEPKM KOMMETEHTHOCTU, €CNM NPUNUCAHHOE 3HAYEHME U €ro
HeonpeaeneHHOCTb ONpeaeneHbl NOCNe 3aBepLUeHns NpoBepku. MNpunucaHHoe 3HavyeHne X BbIUMCHISIIOT Kak
pobacTtHoe cpeaHee apudMeTuieckoe pe3ynsTaTtoB No rpynne 3KCNepPTHLIX nabopaTopuii B COOTBETCTBUM C
anroputmom A (cMm. npunoxexue C).

Opyrne Metoabl BbIMUCNEHMA BMECTO anroputma A MOryT ObiTb UCMOMNb30BaHbI TONMbLKO MPU HANUYUW
XOpOLLEro CTaTUCTUYECKOro 060CHOBAHMS, @ B OTYETE JOMKEH ObITb ONUCAH UCMONb30BAHHLIN METOA.

5.5.2 CtaHpapTHasi HeonpeaeneHHOCTb NPUMUCAHHOIO 3HAYeHUs Uy

Ecnu ans kaxaon ua p akcnepTHbIX nabopaTopuin M3BECTEH pe3ynbTaT M3BMEPEHUN UCCNEaYEMOTO MaTe-
puana x; ¢ COOTBETCTBYIOLLUEN OLIEHKON CTaHAAapPTHOW HEONPEeAENeHHOCTU Pe3ynsTaTtos U3MEpeHuin u;, a npu-
NMMcaHHOe 3HayeHune X BbIMUCNEHO Kak pobacTHOe cpeaHee G MCMob3oBaHMEM anroputMma A, ctaHaaprHas
HeonpeaeneHHOCTb NPUNUCAHHOTO 3HaYeHuUs X UMeeT BUA:

Ecnu akcneprHble nabopatopum He COOBLLAIOT CTaHAAPTHYIO HEONPEAENEHHOCTb UMM OHA HE YCTAHOB-
NeHa He3aBMCUMO (HanpuUMep, OpraHoM MO akkpeauTauun nabopatopuii), cTaHaapTHYIO HeoNpeaAeneHHOCTb
NPUNUCAHHOTO 3Ha4YeHUA HEOBX0AUMO OLEHUBATL B COOTBETCTBUM C 5.6.

MpumevaHune — KoahduumeHt 1,25 B hopmyne (7) npeacrasnaet coboii OTHOLLEHWE CTaHAapTHOrO OTKIOHe-
HUA MeAnaHbl K CTaHAapPTHOMY OTKOHEHUIO cpeaHero apudMeTuyeckoro Ana 6onbLunMx BLIGopok (p > 10) 3 HopManbHoro
pacnpeaeneHus. [nNa AaHHbIX, NOJYUHAIOLWMXCA HOPManbHOMY pacnpeferieHunio, CTaHgapTHOe OTKNoHeHUe pobacTHOro
CpeaHero, pacCHUTAHHOrO C UCMONb30BaHWEM anropuTMa npunoxeHus C, HEU3BECTHO, HO HAXOAUTCA MEXAY cTaHAapT-
HbIM OTKIIOHEHUEM cpefiHero apuMETUHECKOro U CTaHAaPTHLIM OTKIOHEHMEM MeauaHbl. Takum obpasom, popmyna (7)
AaeT rapaHTUPOBaHHYIO OLIEHKY CTaHAapTHOW HeonpeAeneHHOCTU Uy [Ans p < 10 cooTBeTCTBYOWMIA KOS ULIMEHT MEHB-
we 1,25, n nostomy copmyna (7) B aToM cnyvae sBnaetcs bonee rapaHTMpOBaHHOIA.

HepocraTtkom Takoro noaxoaa siBAsIETCA TO, YTO pe3ynbratam rpynnbl 9KCNepTHbIX nadoparopuin MOXET
COOTBETCTBOBATb HEU3BECTHOE CMELLIEHWE, B 9TOM Clyyae YyCTaHOBMEHHast HEONPEAEeNeHHOCTb MOXeET ObiTb
HEeAOCTOBEPHON.

8
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5.5.3 Mpumep. Netporpaduyeckuini aHanus ropHbIX nopoa

Takoit noaxos MOXeT ObITb UCMONb30BaH, eCrnu NPobbl TOPHbLIX MOPOA AOKHLI ObITb PACNPOCTPaHEHSI
MeXay ydacTHUKamu Ans onpeaeneHus netporpadmyeckon komnosmuymm npo6. Knaccudukauusi ropHbIX no-
poa TpebyeT HaBblka U ONbITa, U, KPOME TOr0, HE CYLLECTBYET AOCTYNHLIX 00pa3LoB cpaBHeHUs. Takum 06-
pasoM, B 3TOM Cry4ae cornalleHne ManeHbKO rpynmnbl SKCNepTOB MOXET ObITb NyyLLIMM CNOCOOOM yCTaHOB-
NneHna NPpUnNMCaHHOro 3Ha4YeHu4.

5.6 3HauyeHue, cornacoBaHHOe yYaCTHUKAMMU

5.6.1 O6wMe nonoxeHus

B atom cnyyae npunucaHHoe 3HavYeHue Anda uccnegyemoro marepuana X, UCnosnb3yeMoe B Nporpamme
3KCNnepuMeHTanbLHOM NPOBEPKM KOMNETEHTHOCTU, ABMSETCS pobacTHbIM CpeaHUM pe3ynsratoB, PUkcupye-
MbIX BCEMW Y4aCTHUKaMMW NPOBEPKU, BbIYUCAEHHBLIM MPU UCMONb30BAHWUM anroputma A B COOTBETCTBUU C Npu-
noxexHuem C.

Bmecto anroputMa A MOryT ObITb MCNOMbL30BaHbI APYrMe METOAbI BbIYUCIIEHWSA NPU YCITOBUM, UTO Y HUX
€CTb XOpOoLLIEee CTaTucTuyeckoe 060CHOBaHUE, U OTYET BKINIOYAET ONUCAHWE UCMONb3yeMOro Metoga. Hanpu-
mep, BbluucneHns no C.1 MoryT ObiTb OCTAHOBMEHbI HA ypaBHeHun (C.3), ecrnu nonyyeHa MeauaHa, a 3Hade-
Hue abCOMOTHOrO OTKIMOHEHUSI MeAnaHbl MOXET ObIThb UCNOMNbL30BaHO B C.2.

3TOT nNoaxoa MOXET OblTb 0COBEHHO Mone3eH AnA peanbHOro MeToda U3MEpPEeHWin Npu YCroBUKM, YTO
METOZ CTaHAapTU30BaH.

5.6.2 CtaHgapTHasa HeonpeaesrieHHOCTb NPUMUCAHHOIO 3HAYEHUA Uy

Ecnu npunucaHHoe 3HaveHue yCTaHOBMEHO Kak pobacTHOe cpeagHee, BbIMUCMEHHOE B COOTBETCTBUU
C anroputmMom A, TO CTaHAAPTHYK HeonpeaeneHHOCTb NPUNMCAHHOIO 3Ha4YeHus X oueHMBatoT no copmyne

uy =1,25-s*/p, (8)

rae s* — pobacTHOe CTaHAAPTHOE OTKMOHEHWE Pe3ynbraToB, BbIYUCIIEHHOE C UCMOMb30BAHWEM anropuTMa
A npunoxexus C. (B 3ToM criyyae «pesynbratoMy y4acTHUKa ABMASETCH cpeaHee apuMeTuyeckoe
BCEX U3MEPEHUI Ha uccnegyeMoM Matepuarne.)

HepocTaTkamu Takoro noaxoaa sABnsTCS:

a) Hanu4ue NpPeanoroXeHUs, YTO CPeAUn YHacCTHUKOB HE MOXET OblTb HUKaKUX AOrOBOPEHHOCTEN U CO-
rMaLleHni;

b) cornaweHunsa y4acTHUKOB MOTyT BHECTM CMELLEHME, Hanpumep, 3a c4eT 0bLLEero McnonbL30BaHUA OLKn-
B0o4HOro mMerTogda, u 310 CMeLleHne He Byaer oTpakeHO B CTAHAAPTHOW HeonpeaeneHHOCTU MPUNUCaHHOro
3Ha4YeHusd, BbIMUCNEHHOIO Kak OnNUCaHo BbILLE.

Ha npakTuke onucaHHble CUTyaLmMmM BCTPEYaKOTCA AO0BOSBHO YacTo.

5.6.3 Mpumep. KoHueHTpauua aHtuten

JaHHbIe 9KCnepUMEHTanbLHOM NPOBEPKM KOMMNETEHTHOCTKU nadopaTopumn, B NPOLECCE KOTOPOW onpeae-
nanack KoHueHTpauusa aHtuten IgE (nmmyHorno®ynuH E) ans Tpex BMAOB annepreHoB, npuseaeHsl B Tabnu-
ue 2. Ha pucyHke 2 9Tu JaHHble NpeACTaBneHbl B BUAE MMCTOrpamMm.

Tabnuya 2 — KoHueHTpauus aHTuTen Tpex annepreHos IgE (d1, f1 n e3). JanHHble p = 27 nabopaTopuit

KoHueHTpaumsa aHTUTen
TNaGopaTtopus d1 f e3

ku/ kui ku/I
A 11,30 1,69 5,02
B 8,29 0,74 2,52
C 11,90 2,23 5,15
D 15,60 1,76 5,15
E 13,40 1,91 4,84
F 12,50 1,71 4,54
G 10,40 1,88 5,94
H 9,38 1,14 3,50
| 14,20 1,74 4,48
J 12,10 2,39 4,75
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OkoHYaHue mabnuupi 2

KoHueHTpaumsa aHTUTEN
Na6opaTopua d1 1 e3

KuA kun kU/I

K 8,10 3,10 3,70

L 10,80 1,39 4,70

M 13,80 1,52 5,59

N 7,00 1,50 3,40

o 10,85 1,80 2,80

P 2,18 2,52 1,88

Q 8,39 1,83 3,80

R 6,95 1,92 3,52

S 11,80 1,58 4,86

T 10,90 0,80 2,80

U 16,30 2,39 5,60

\% 9,71 1,21 3,33

W 10,50 1,93 5,35

X 13,60 2,23 5,53

Y 10,10 1,63 3,18

z 16,07 2,69 8,22

a 8,47 2,16 4,64

P 27,00 27,00 27,00

PoBacTHoe cpefHee X~ 11,03 1,83 435

Po6acTHoe CTaHAapTHOE OTKMOHEH!e S 3,04 0,50 1,25

MpuMeyaHune — [daHHble ykadaHbl B Thica4ax (k) eannHul (U) Ha nuTp (1) npobel, rae eguHULbLl onpeaensatotcs

KOHLieHTpaLuel MexayHapogHoro obpasla cpaBHeHMs.

20,0 4,0 10,0
DUz
15,0 30| K 75 z
IMX
EF Pz
CJs JU G
ALOTW CXa MUWX
10,0 | GVY 2,0 | ERW 5,0 | ACDES
H DFGIOQ FlJLa
BKQa AMSY Q
NR LN HKNRV
HV oTY
5,0 1,0 25| 8B
BT P
P
0,0 0,0 0,0
AnnepreH d1 AnnepreH f1 AnnepreH e3

Mpumevanune 1 — [lanHble npeAcTaBneHsl B Thicaqax (K) eguHuy (U) Ha nuTp (I) npobel, rae eanHuua onpeje-
NAETCA KOHLUEeHTpauuen MexayHapofHoro o6pasua cpaBHeHus.

NMpumMmevyaHune 2 —B Tabnuue 2 npuseaeHbl pe3ynbrarthl BoIMUCAEHUI, BLINOSTHAEMBIX BPYUHYIO, C ABYMS 3HaKa-
MU nocre 3ansTon.

PucyHok 2 — KoHueHTpauus aHTuTen IgE Ana Tpex annepreHos. MMcTorpaMmbl laHHbIX (CM. Tabnuyy 2)

Ona npuMeHeHusa anroputma A HeoGX0AMMO PACMONOXUTL JaHHLIE B MOPAAKE HEYOLIBAHUA, BLIYMCIINTD
HayanbHble poGaCTHbIE OLEHKU CPEAHErO M CTAHAAPTHOIO OTKIIOHEHUS U 3aTEM NPUMEHUTL anropuTM uTepa-
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LIMOHHOTO mMeToga. B Tabnuue 3 npuBeseHbl BblYUCTEHUst N0 00paboTke pesynsTaTos onpeaeneHns aHtuten
ans anneprena IgE d1 us Tabnuupe! 2.

BbluucneHus B COOTBETCTBMU C anroputMOM A MOryT ObITb BLINOSIHEHBI B 3NEKTPOHHOM Tabnuue cneay-
IOLLMM 00pa3oM:

a) LLar 1. BeoasAT AaHHbIe B cTonbel B nopsiike HeybbiBaHuUs!, Kak noka3aHo B Tabnuue 3 ans utepauuu
0. BbluucnsoT ux cpeaHee u ctaHgaprHoe otknoHewue (10,91 m 3,13 B Tabnuue 3). Beluncnsaot HavanbHble
3HayeHus pobacTHOro cpeaHero u pobacTHOro craHaapTHoro otknoHexus (10,85 n 3,53 B Tabnuue 3), uc-
nonb3ya popmynbl us C.1.

b) Llar 2. KonupyioT aaHHble B crieaytoLlmin crtonbel, kak nokasado B Tabnuue 3 ans utepauumn 1. Uc-
nonb3ys HavanbHble 3Ha4eHUs pobacTHOro cpeaHero U po6acTHOIO CTaHAAPTHOIO OTKMOHEHUA, BbIYUCASAIOT
3HaueHus x;* (5,56 u 16,15 B Tabnuue 3), npumeHsasa opmynbl u3 C.1. 3aMEHAIOT UMEIOLIMECA AaHHbIE 3HaYe-
HuAMK X;* (2,18 3ameHsAI0T Ha 5,56, a 16,30 3ameHsIoT Ha 16,15). BbMMCNAIOT HOBLIE CPEAHEE N CTaHAAPTHOE
OTKITOHEHUA ANS U3MEHEHHbIX AaHHbIX (11,03 n 2,81 B Tabnuue 3). B cootBeTcTBUMM C hOpMYyNamMu NpUIoXxe-
Hua C pobactHoe cpeaHee ocraerca npexxHum (11,03), a pobacTHoe ctaHaapTHoe oTknoHeHue (3,19) nony-
4aloT, YMHOXKasi CTaHAApTHOE OTKIOHeHue Ha 1,134.

c) Lar 3. MNMpu pabote ¢ anekTpOHHOW Tabnuuen HeT HeOoOX0AMMOCTU CO3AaBaTb HOBbIE CTONOLIbI AaH-
HbiX. BMECTO 3TOr0 AOCTaTOMHO U3MEHUTL BBIYMCIIEHME 3HAYEHNI X;* B LUAMNKE BTOPOro CTONOLA AaHHBIX TaK,
4yTOObLI MPU 3TOM UCNOMbL30BanNUCbL pobacrHoe cpeaHee u pobacTHOe CTaHAapTHOE OTKIIOHEHME U3 OCHOBA-
HUS TOTO Xxe camoro cronbua. 3To aaer 3HayeHua (6,24 u 15,82), nokasaHHble B Tabnuue 3 Ha uTepauum 2.
Toraa BbIYMCNEHNE MOXET ObITb MPOAOIDKEHO C 3aMEHOW AAHHBIX 3HAYEHWUAMMU X;*, NOKA UTEPaLUA HE HAaYHET
cxoauTbea. Nocne 3ameHbl AaHHbIX AMEKTPOHHAaa Tabnuua asTomatnydecku oOHOBUT cpefHee CTaHfapTHOe
OTKMOHEHME U 3HAYEHUSA X;*, HO USMEHEHNA STUX 3HAUYEHMI BYAYT NOCTENEHHO YMEHLLLATLCA, MOKA HE CTaHYT
HECyLLEeCTBEHHbIMMU.

PobGacrtHble cpeaHve un cTaHaapTHbIE OTKIIOHEHUS AN ABYX APYrMX Onpeaensembix aHTUTen annepre-
Ha IgE BbIMMCIIAIOT aHanornyHo.

Cnepyert OTMETUTB, YTO pesynerar naboparopumn P ana d1 He knaccuduumupyercs kak Bbiobpoc B COOT-
BETCTBUM C TecToM [pabbca. CneaoBaTensHO, NPY UCNOMBL30BAHUMKU TECTOB HA BLIOPOCHI B COOTBETCTBUU C
NUCO 5725-2 B faHHOM npuMepe cpeaHee u CTaHAapTHOE OTKIIOHEHUA A0MKHbI ObiTb BLIMMCIIEHbI MO BCEM
JaHHbIM. 3TU 3Ha4YeHusn nokasadbl Ana utepauyun 0 B Tabrmue 3. MNpu ucnonb3oBaHuu pobacTHOro Metoaa
HWU3KUIA pesynkrar Ans naboparopun P 1 Bbicokue pesynstaTel nabopatopuii D, U u Z He oka3biBaloT BNUSHUS
Ha 3Ha4eHnsa pobacTHbIX OLEHOK. LLITpuxoBoi rpadmk (CM. pucyHoK 9 B 8.3) NoKa3bIBaET, YTO pe3ynbraThl He-
KOTOpbIX naboparopuii xy>xe apyrux. Hanpumep, Ha pucyHke 9 naboparopum Z cooTBeTCTBYET HaubonblLuee
NONOXUTENbHOE 3HA4YEHNE Z-UHAEKCA HA BCEX TPEX YPOBHSIX.

5.7 CpaBHeHUe NPUNUCAHHOro 3HAYEeHUSA C pesyrnbTaTtaMu

Mpu ncnonbL3oBaHWM METOA0B, ONUCAHHBLIX B 5.2 1 5.4, AnA yCTaHOBNEHUA NPUNUCAHHOTO 3Ha4YeHUsA X
nocne Kaxgaon 3KCepUMEHTanNbHON NPOBEPKU KOMMNETEHTHOCTU B COOTBETCTBMU C NPOrpammon pobactHoe
cpeaHee x*, MOMy4YEHHOE MO pesynkraram NpPOBEPKM, CrieayeT CPaBHUTb C MPUMMCAHHBLIM 3Ha4YeHueM. Mpu
UCMOoNb30BaHUN METOAO0B, ONMUCAHHLIX B 5.5 1 5.6, Ang yCTaHOBMEHWUA NPUNUCAHHOTO 3HAa4YEeHUA HeOOX0anMO,
A€ TONbKO BO3MOXHO, CPABHUTbL CMPABOYHYK MHPOPMALUIO CO 3HAYEHMEM, NMONyYEHHbIM KOMMNETEHTHOW na-
Oopartopuein. CTaHAapTHast HEONMPEAENEeHHOCTb Pa3HOCTU (X* — X) umeeT Bua:

f125*2
(1,25s*) +u§(,
p

rae s* — pobacTHoe CTaHAapTHOE OTKIIOHEHHUE;
p — KonmuyecTeo naboparopuii.

Ecnu pasHocTb BABoe Gonblue cBoel HeonpeaeneHHoCTU, HeobxoauMo MccneaoBaTb NPUYUHBI STOTO
ABneHus. Bo3amMoXXHbIMU NpuyunHaMm MOryT ObiTh:

- CMeLleHue, NnpucyLlee MeToay U3MepeHmii;

- obuee cmeLleHue pe3ynstaTtoB nabopartopwii;

- OLLUMOKM, CBA3AHHBLIE C HApYLLEHUEM NPeANONOXEHUI UCNONMb3YEMOTO METoAa (cM. 5.2);

- CMeLLeHne pe3ynbLTaToB «3KCNepTHbIX naboparopuity NPU UCMONbL30BAHMU NOAX0AA, OCHOBAHHOIO HA
«COIMAaLLeHUN MeXIY 9KCNepTHLIMU nabopaTopusiMmuy;

1"
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- CMeLLieHne, NpucyLlee MeTogam, MPUMEHSEMbIM y4acTHUKamMKU naGopaTtopuii, ecnu poGacTHoe corna-
COBAHHOE CPeAHEe UCMONb3YIOT B KAYECTBE NPUNUCAHHOTO 3HAYEHUS.

Tabnuya 3 — KoHueHTpauus aHTuten IgE ana Tpex annepreHoB. BeluucneHune pobacTHLIX CpefHero u ctaH4apTHOro
OTKIOHEHUs N4 aHTuTena d1

UTtepauus 0 1 2 3 4 5
3=15s* — 5,30 479 4,62 4,58 4,56
x*—95 — 5,56 6,24 6,41 6,45 6,47
X*+ 08 — 16,15 15,82 15,65 15,61 15,59
P 2,18 5,56 6,24 6,41 6,45 6,47
R 6,95 6,95 6,95 6,95 6,95 6,95
N 7,00 7,00 7,00 7,00 7,00 7,00
K 8,10 8,10 8,10 8,10 8,10 8,10
B 8,29 8,29 8,29 8,29 8,29 8,29
Q 8,39 8,39 8,39 8,39 8,39 8,39
a 8,47 8,47 8,47 8,47 8,47 8,47
H 9,38 9,38 9,38 9,38 9,38 9,38
\Y 9,71 9,71 9,71 9,71 9,71 9,71
Y 10,10 10,10 10,10 10,10 10,10 10,10
G 10,40 10,40 10,40 10,40 10,40 10,40
W 10,50 10,50 10,50 10,50 10,50 10,50
L 10,80 10,80 10,80 10,80 10,80 10,80
@) 10,85 10,85 10,85 10,85 10,85 10,85
T 10,90 10,90 10,90 10,90 10,90 10,90
A 11,30 11,30 11,30 11,30 11,30 11,30
S 11,80 11,80 11,80 11,80 11,80 11,80
C 11,90 11,90 11,90 11,90 11,90 11,90
J 12,10 12,10 12,10 12,10 12,10 12,10
F 12,50 12,50 12,50 12,50 12,50 12,50
E 13,40 13,40 13,40 13,40 13,40 13,40
X 13,60 13,60 13,60 13,60 13,60 13,60
M 13,80 13,80 13,80 13,80 13,80 13,80
I 14,20 14,20 14,20 14,20 14,20 14,20
D 15,60 15,60 15,60 15,60 15,60 15,59
4 16,07 16,07 15,82 15,65 15,61 15,59
U 16,30 16,15 15,82 15,65 15,61 15,59
CpenHee 10,91 11,03 11,03 11,03 11,03 11,03
CTaHfapTHOE OTKNOHEHMWE 3,13 2,81 2,72 2,69 2,68 2,68
HoBoe 3Ha4eHue x* 10,85 11,03 11,03 11,03 11,03 11,03
HoBoe 3HaueHue s* 3,53 3,19 3,08 3,05 3,04 3,04

MpumeyaHue— JaHHble npeacTaBneHsl B Thicayax (k) eguHuy (U) Ha nuTp (1) npobbl, rae eauHULel onpeae-
NAKTCA KOHUEHTpaLueih mexayHapogHoro obpasLa cpaBHEHUS.

5.8 lMNMoTepsAHHbIE 3HAYEHUA

Ecnn konmMuecTBO NMOBTOPHbLIX N3MEPEHUIN N NPU SKCMEPUMEHTaNbHON NPOBEPKE KOMMNETEHTHOCTU ABa
unu 6onbLue, NEPBLIM LLATOM aHanM3a pesynsratoB AOMKHO ObITb BbIYUCIIEHUE CPEAHETO U CTAHAAPTHOIO OT-
KNOHEHUA pe3ynbTaToB KaXaon naboparopun. 3Tu cpegHue 3atem UCNONb3YIOT, HanpuMep, AN BbIYUCNEHUSA
CTaTUCTUK NapamMeTpoB, Kak onnucaHo B pasgene 7, u NOCTPOEHUsA rMCTorpamMmMbl UMK LUTPUXOBOTO rpadimka,
Kak onucaHo B 8.2 n 8.3. CtaHgapTHble OTKNOHEHUS MCMNOMb3YIOT, HANPUMeEpP, ANA NOCTPOEHUs rpadouKkoB
Mepbl NOBTOPAEMOCTH, Kak onucaHo B 8.4 n 8.6.
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XO0TA BCE y4aCTHMKM HAMEPEBAalOTCS BbINOMHATL OAUHAKOBOE KONMYECTBO MOBTOPHBLIX N3MEPEHUI, OHK
MOryT coo6WUTL He 000 BCeX pe3ynbrarax MU3MEPEHUIA, HanpUMep, eCnu HEKOTOPbIE U3 HUX UCMOPYEHbI U He
MOryT BbITb NOBTOPEHBI. B 3TOM Criyyae pekoMeHayeTcs cneaylowas npoueaypa.

Ecnu naboparopus coobuyaet xots 6bl 0,590 NOBTOPHLIX UBMEPEHUIA, TO €€ pe3ynbTaTthl, CpeaHee u
CTaHAapTHOE OTKNOHEHME 3TUX U3MEPEHUN AOMKHbI ObITb BKMIOYEHbI B BbIMUCNEHUA U 06paboTaHbl Tak, kak
6yaro nabopartopusa coobuna n uamepeHuii. B otuete AOMKHO ObITb YKa3aHO, CKOMbKO Pe3ynsTaToB M3Me-
peHuii coobwmna nabopaTtopus.

Ecnu nabopatopusa coobwmna meHee 0,59n NOBTOPHbLIX U3MEPEHUN, TO €€ pe3ynbTaTbl HE AOSMKHbI
ObITb BKNIOYEHbI B BLIMUCIIEHUE CTATUCTUK, KOTOPLIE OTHOCATCS M K Apyrum naGoparopuam. Hanpumep, aTu
pesynbraTthl HE AOMKHbI ObITb BKMIOYEHbI B BbIYMCIIEHME NPUNUCAHHOTO 3HA4YEeHUs, Kak onucaHo B 5.6, unu
CTaHAAPTHOrO OTKIIOHEHUS ANsl OLEHKU KOMMNETEHTHOCTU B COOTBETCTBUM C 6.6. OTW pesynbTarbl MOTryT ObiTh
UCNOMb30BaHbI ANS BbIMMCIIEHUS CTAaTUCTUK, XapaKkTepu3yloLmx coBCTBEHHYIO paboTy naboparopum B COOT-
BETCTBUM C pa3genom 7 Unu BKMIOYEHbI B rpaduku, ONUCaHHbIE B pasgene 8, HO B OTYETE AOMKHO ObiThb
YCTaHOBMEHO, CKONbKO pe3ynbratoB U3MepeHui cooblumna naboparopusi, U UTO 3TO KOMMYECTBO MEHbLue
Heo6X0aMMOro B COOTBETCTBUM C NPOrPaMMON.

NMpumeyaHue — CTaHaapTHOE OTKINOHEHUE CPEAHETO apUPMETUYECKOTO N MOBTOPHBIX U3MEpPEHUIn UMeeT BUA

o, /\n. Ecnin KonM4ecTBO MOBTOPHBIX M3MEPEHNIA YMEHBLLAETCS], CTaHAapTHOE OTKIOHEHME YBENMYMBAETCS TakK, MTO,
ecni hakTUHeckoe KonM4ecTBO NOBTOPHLIX U3MEPEHUIA YMeHbLUeHO ¢ n Ao 0,59n, cTaHaapTHOE OTKNOHEHWe BO3pacTaEeT B
1,3 pasa. 3T0 3Ha4YeHUE MOXKHO CUUTaTb rpaHULeil NPUEMIIEMOTO YBENUYEHNS CTaH[apTHOrO OTKNOHeHus. Takum obpa-
30M, Ucnonb3oBanue npegena 0,59n npefoTBpalLaeT yBenuyeHe CTaHAapTHOTO OTKIMOHEHUs. [OCKONbKY STOT KpUTepuit
SIBNAETCA [,OCTAaTOYHO NPOU3BOSbHLIM, KOOPAUHATOP MOXET U3MEHUTbL €r0 Nocre KOHCYNLTaLMK ¢ y4acTHUKaMWU Nporpam-
Mbl, €CIIM OHW STOrO XOTAT.

6 Onpep,enel-me CTaHOAPTHOIO OTKINIOHEeHUsA OLLEHKU KOMIMETEeHTHOCTU

6.1 Bbibop meTooa

B 6.2—6.6. onucaHo NsATb NOAXOAOB, UCMOMb3yEMbIX ANS OnNpeAeneHus CTaHAapTHOr0 OTKITOHEHUS
OLIEHKWN KOMMETEHTHOCTU G . BuIGOp METoAa OLEHKN AOIHKEH BLINOMHATL KOOPAUHATOP MOCHE KOHCYNLTaLMii
C y4acCTHMKaMK NporpaMmMbl U COOTBETCTBYIOLLMMMW OpraHamMmu akkpeautTauum ¢ y4eToM BCEX UMEIOLMXCS Tpe-
GoBaHuii. MeToa, onucaHHbIi B 6.6, He NOAXOAUT ANSi NPUMEHEHUS B TEX Cny4asnx, Koraa Konu4ecTso nato-
paTopuii, y4acTBYIOLUMX B NPOrpamMmme, Marno. 3a onpeaeneHne CTaHaapTHOrO OTKIOHEHNA S JOIMKEH HECTH
OTBETCTBEHHOCTb KoopauHatop. OH AOMKEH NOArOTOBUTL OTYET, CoAepXalumnii Bce nogpoOHOCTU NONy4YeHus
CTaHAAPTHOIO OTKMOHEHWUS.

Il puMmedaHne — B HEKOTOPbIX criydasax UCNonb3yoT CUMBON s ANA o060o3Ha4eHuns CTaHO4apTHOro OTKNOHEHUA
OLUEHKN KOMMNETEHTHOCTHU. 370 cnpaeeanuneo Ans Bbl60p0HHOFO CTaH4apTHOrO OTKMOHEHUA. B HacToAlleM cTaHgapTe
CTaHAapTHOE OTKNOHEeHUe OLUEeHKW KOMNEeTEHTHOCTU B HEKOTOPLIX crnyYasX nonyvaroT ApyruMu MeTogamMu, Taknm o6pa30M,
B HacToALleM CTaHfapTe Gonee YMeCTHO NpuMeHeHne cumeona G.

6.2 BbIGOp Ha OCHOBE NPUMNUCAHHOIO 3HaYeHuA

6.2.1 O6wme nonoxeHus

CTaHgapTHOE OTKMOHEHUE OLEHKM KOMMETEHTHOCTU MOXET ObiTb YCTAHOBMNEHO B COOTBETCTBUM C Tpe-
6OBaHMAMMW KOHKPETHOrO MeToaa o6paboTkm aaHHbIX unu TpeboBaHWAMK, YCTAHOBNEHHLIMU B HOPMAaTUBHOW
Unu NpaBoBOW AOKYMEHTaLUUN.

MpeumMyLLEeCTBOM TaKoro Nogxoaa ABMSAETCA TO, UTO CTAHAAPTHOE OTKIIOHEHME OLEHKU KOMMETEHTHOCTH
HENocpeaCTBEHHO CBA3AHO C METOAOM U3MEPEHUIA.

6.2.2 Mpumep. AcdnaTokCUHbI B opexax, NpoayKrax U3 opexoB, cyxodpyKrax v npoaykrax us
cyxodpykToB

YCTaHOBNEHO, YTO METOA, UCMONb3YEMbIN AN KOHTPOMNA CoaepxaHus adnatokCUHOB, AOIMKEH UMETb
KoacphuumMeHT Bapnaumm BOCNPON3BOAUMOCTU He Gonee 50 % npu yCTaHOBMNEHHOM MpeAene COAepKaHus
acpnatokcuHoB — He Gomnee 10 mkr/kr. Takum o6Gpasom, ecnu Uccneayemsblii Matepuan UCnonb3yloT B Npo-
rpaMmme 9KCnepuMeHTanbHON NPOBEPKN KOMNETEHTHOCTU C coaepXaHuem acnatokcuHoB 10 MKI/Kr, TO, B CO-
OTBETCTBUM C YCTAHOBMEHHbIMM TPEOOBAHMSAMM, CTAHAAPTHOE OTKNIOHEHUE BOCNPOU3BOAUMMOCTU TAKOro Mare-
puana He 4OMKHO NpeBbiwaTh 5 MKI/Kr. B aTom cnyyae 6bino 6bl yMECTHO YCTAHOBUTL Npeaen CTaH4apTHOro
OTKMOHEHMWA OLEHKU KOMMETEHTHOCTHU, PaBHbIA 5 MKI/KT.
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6.3 BbIGOp Ha OCHOBE XenaeMoro 3HayeHus

6.3.1 OOwmMe NoONoXeHunA

CraHaapTHOe OTKNOHEHWE OLEHKN KOMNETEHTHOCTU MOXET ObITb YCTAHOBINEHO B BUAE 3HAYEHUS!, KOTO-
pO€ KOOPAUHATOP M YHACTHUKU PacCMaTPUBAIOT Kak XKenaemoe Anst A0CTMxkeHus naGopaTtopusiMu.

Mpu TakoM noaxoae cTaHAapTHOE OTKNOHEHUE OLIEHKN KOMMNETEHTHOCTU XapakTepusyeT NpuemnemMocTb
uenen, yCTaHOBMNEHHbIX AN METOAAa U3MEPEHUI, CBA3AHHbIX CO 300POBLEM MIOAEN.

Ecnu ctaHgapTHOE OTKNOHEHME OLEHKU KOMMETEHTHOCTU G BbIGPAHO B COOTBETCTBMM C XKENAeMbIMU
UK YCTAHOBNEHHBIMU TPEGOBAHUAMU, BOIMOXKHO, YTO BLIOPAHHOE 3HAYEHUE HE ABMAETCA pearbHbIM OTHOCK-
TeNnbHO BOCNPOU3BOAMMOCTN METOAA U3MEPEHWIA. [INsi NPOBEPKM TOTO, YTO BLIBPAHHOE 3HAYEHUE G ABNSAETCA
peanbHbIM NpU YCNOBUU, YTO AOCTYNHA MH(POPMALMA OTHOCUTENbLHO NOBTOPSEMOCTH U BOCNPOM3BOAUMOCTH
MeToAa, MOXET ObITb MCNONL30BaH cneayowmii MeToa. MICxoaHbIe AaHHbIE:

Og — CTaHAAPTHOE OTKIMOHEHWE BOCMNPOU3BOAUMOCTH,

G,— CTaHAapTHOE OTKIMOHEHUE MOBTOPAEMOCTH.

BbluucnaloT cTaHAapTHOE OTKIIOHEHWE, XapakTepu3syioLlee pasdpoc mexay naboparopusimu:

f2 2
Gy =NOR —Of. (9)

3arem BblUNCNAIOT 3HaYeHUe KoadhduumeHTa ¢, NOACTaBNAA 3HAYEHUA G, G, U BbIOpPAHHOE 3HaYeHue S

B ypasHeHue (10).
5= -0, +(Z1n), (10)

rae n — KONMYEeCTBO U3MEPEHUN, KOTOPbIE AOIMKHA BbINONMHUTBL Ka)kaan nadopartopus.

Ecnu HaiiaeHHoe 3Ha4YeHue ans ¢ mano (Hanpumep, ¢ < 0,5), To BbIGPaHHOE 3HAYEHUE G COOTBETCTBYET
YPOBHIO BOCMIPOU3BOAUMOCTH, KOTOPOro nabopaTopun He cnocoBHbI JOCTUIHYTL Ha npakTuke!)

6.3.2 Mpumep 1. UsmepeHne coaepxaHuaA MIOKO3bl B KPOBU YenoBeKka

YCTaHoBMEHO, YTO MEAMLIMHCKNE nabopaTopum AOIMKHbI ObITb CNOCOOHBI ONPeaAenATb YPOBEHbD IIOKO3bI
B KPOBU C NOrpeLlHOCTbO £ 10 % YCTAHOBNEHHOIO 3HAYEHUS, XOTA ANS OMeHb HU3KUX KOHLIEHTpauuin (MeHee
60 mr/an) AonycTUMbIMKU SIBRSIKOTCA OTKMOHEHUSI B npeaenax + 6 mr/an. 3ta nHdopmaums MOXeT ObiTb UG-
nonb3oBaHa AnA BbIYUCNEHUA CTAHAAPTHOTO OTKMNOHEHUSI OLIEHKN KOMMNETEHTHOCTH:

a) AN NPUNUCAHHOTO 3Ha4YeHnst X MeHee 60 Mr/an: 6 = 6,0/3,0 = 2,0 mr/an,

b) ans npunucaHHoro 3HaveHus X 6onee 60 mr/an: 6 = 0,1X/3,0 = 0,033X mr/an.

Koadbpuument 3,0 COOTBETCTBYET KPUTUYECKOMY 3HAYEHWUIO, WCMOMb3yEMOMY B WHTEpNpeTauuu
z-uHgekca (cm. 7.4).

6.3.3 Mpumep 2. OnpeaeneHune coaepxaHna LeMeHTa B TBepaom 6eToHe

CogepxaHue uemeHTa B OeTOHe 0BbIYHO OMPenensoT B BU4Ee MacChbl LEMEHTa B KusiorpamMMax Ha Ky-
Budeckuit MeTp BeToHa (T.e. B kr/MS). Ha npakTuke BETOH U3rOTABMNMBAIOT B COOTBETCTBUM C MapKaMM, KOTO-
PbIE MO COAEPKAHNIO LEMEHTA OTIINYAIOTCS Ha 25 Kr/M3, 1 noaTtomy nabopaTtopuit A0MKHbI BbiTh CNOCOGHLI
npaBuIbLHO M,quTmpmumpOBaTb COOTBETCTBYIOLLME Mapku. CnegoBaTtenbHO, He0BX0AMMO, YTOOLI BbIOpaHHOE
3HAYEHNe G He NPeBbILLAnNo NOMoBUHLI 25 Kr/MS. SKkcnepuMeHT ANs GETOHA CO CPEAHUM COAEPXaHUEM Lie-
MeHTa 260 Kr/M3 gan cneayiowmii pesynsTar: og = 23,2 kr/m3, 6, = 14,3 kr/im®.

Takum o6pasom,
=42322 14,32 ~18,3 kr/md. (11)

Ans n = 2 noacraHoska o, = 18,3 ki/m3, 6, = 14,3 kr/M3 n & = 12,5 kr/mM3 B ypasHeHue (10) nossonser
MONyYuTh:

12,5=(18,302) + (14,32 /2). (12)

) Ecnu ncnonsayemas B naGopaTopuu MeTOAUKa NpeycMaTPUBAET ANA NOMy4eHUs OKOHUYATENBHOM pesyrsTaTa
n3mMepeHust n' M3MepeHWi, Nony4eHHbIX B YCITOBUSX MOBTOPSEMOCTH, TO CTaHAapTHoe OTKMOHeHWe, XxapakTepuayioLlee

[2 2
MexnaBopaTopHyto BapWaLyio, paccHUTLIBAIOT N opMyre SL =yOr —0r /N,
14
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CneposarensHo, ¢ ~ 0,40. Takum o6pasom, BbiGop & = 12,5 kr/M® npegnonaraer, uto nabopaTopumn AOMKHBI
ObITb CNOCOBHbLI 4OCTUIHYTL NabopaTOPHOr0 CTaHAapPTHOrO OTKMOHEHWs, cocTaensoLwero He 6onee 0,4 ot
HangeHHoro B aKcnepumeHTe. O4EBUAHO, YTO STO HEpeanbHo.

6.4 Bbi6bop Ha ocHOBe obLiei Moaenm

6.4.1 O6wKe nonoxeHus

3HayeHue CTaHAapPTHOTO OTKIMOHEHUS AJ1A 9KCNEPUMEHTANLHOW NPOBEPKN KOMMETEHTHOCTU MOXKET ObiThb
yCTaHOBIIEHO HA OCHOBE 06LLEN MOAENN BOCNPOU3BOANMOCTU METOAA USMEPEHUNA.

Hepocrtatkom Takoro nmoaxofa sIBNAETCA TO, YTO UCTMHHAA BOCMPOM3BOAUMOCTbL KOHKPETHOrO MeToaa
M3MEPEHUI I MOXET CYLLUECTBEHHO OTNNYATLCA OT 9TOr0 3HAYEHUS, MOCKONbKY MCNONb30BaHWe obLLen Mogenn
npeanonaraeTt, YTo BOCNPOU3BOAUMOCTb 3aBMCUT TOMNbKO OT YPOBHA M3MEPAEMON BEMTMUMHBI U HE 3aBUCUT OT
Ccamoi U3MePSAEMON BEMUYUHLI, MPOLEAYPbLI U3MEPEHUI UM 06bema BbIGOPKM.

6.4.2 MNpumep. Kpueasa Xopsuua

Xopsuy, (cm. [3]) paspaboTan obLLy0 MOAENb BOCMPOM3BOAUMOCTN aHANUTUHECKUX METOA0B, KOTOpas
MOXET ObITb MCNONb30BaHA ANA MOMYYEHUA CREAYIOLLEro BbIPAXEHUA ANA CTAHAAPTHOIO OTKITOHEHUS BOC-
NPOWU3BOANMOCTHU:

o = 0,02¢0:8495 (13)
rAe ¢ — coAepXKaHne XMMUYECKMX KOMMOHEHTOB, % (MaccoBas aons).

6.5 BbIGOp Ha OCHOBE pe3yrnbTaToOB 3KCNEePUMEHTa MO UCCNEeAO0BaHUI0 NPEeL3NOHHOCTIN

6.5.1 OGwWwume nonoxeHus

Ecnu meToa nsmepeHuii, uICnonb3yeMblii B NPOrpaMme 9KCnepuMeHTanbHOW NPOBEPKU KOMNETEHTHOCTH,
CTaHAapTM3NPOBaH U UHAOPMAaLUS OTHOCUTESNBHO NOBTOPSIEMOCTU U BOCNPOM3BOAUMOCTU METOAa AOCTYNHA,
CTaHAapTHOE OTKIOHEHUE OLIEHKN KOMMETEHTHOCTN G MOXET BbITh BLIMMCIIEHO HA OCHOBE 3TON MHGOPMaLK.
Ecnun 65 — craHaapTHoe OTKNOHEHWE BOCNPOM3BOAUMOCTH; 6, — CTaHAaPTHOE OTKMNOHEHUE NOBTOPSAEMOCTH,
TO MexnabopaTopHoe CTaHAapTHOE OTKNOHEHUE BbIYUCHSIOT NO hopmyne

o =yo% - 2. (14
3areM BbIMUCTAOT cTraHgapTHO€ OTKNOHEeHue OUEHKU KOMNETEHTHOCTU:
G = (Sf—((sgln), (15)

rae n — KOJIMYECTBO U3MEPEHWIA, KOTOPLIE MPU SKCMEPUMEHTANLHON NPOBEPKE KOMMETEHTHOCTU JOJDKHA
BbINONMHUTL Kaxaas nabopatopusi.

Ecnu ctaHaapTHbIE OTKNOHEHWSI MOBTOPSIEMOCTU U BOCMPOM3BOAUMOCTU 3aBUCAT OT CPEAHEro pesynb-
TaTtoB NPOBEPKU, CreayeT NPUMEHsITb MeTOAbI, onucaHHble B UCO 5725-2. Mony4yeHHble yHKUMOHANbHbIE
3aBMCHUMOCTM AOMKHbI ObiTb UCMONb30BaHLI ANS BbIMUCIEHUSA CTAHAAPTHbIX OTKIIOHEHUI MOBTOPSEMOCTHU M
BOCMPOW3BOAUMOCTH, COOTBETCTBYIOLLMX MPUMNUCAHHOMY 3HAYEHWIO, UCTONb3YEMOMY NPU KCNEPUMEHTAarb-
HOIi NpoBepKe komneTeHTHoCTH ).

6.5.2 Mpumep. OnpeneneHune coagepxaHua LeMeHTa B TBepaoOM OeToHe

[ns gaHHbIX, UCNONbL3yeMbIX B npumepe 6.3 B COOTBETCTBMU C (15), CTaHAApPTHOE OTKIMOHEHUE 3KCnepU-
MEHTanNkLHON NPOBEPKU KOMNETEHTHOCTU AMNA N = 2 NOBTOPHbLIX UBMEPEHUI COCTABMAET:

&= ,/18,32 +(14,3%2/2) ~20,9 kr/ve. (16)

1) Ecnu ncronbayemas B naGopatopun MeToanka NpeaycMaTpuaeT ANs NOMyYeHNs OKOHYaTENLHOM peaynkTaTa
U3MepeHUs N' U3MEPEHWIA, NMomnyYeHHbIX B YCIIOBUSIX MOBTOPSEMOCTH, TO CTaHAApTHOe OTKIOHEHWe, XapaKTepusytoLiee
MeXnaBopaTopHyto BapuaLuio, PAccHUTLIBAKT N0 hopMyne o, =0 —o2/n', npu aTom npu n = n', 6 =og.
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6.6 BbIGOp Ha OCHOBE AAHHLIX, NOAYYEHHbIX NPKU IKCNEPUMEHTANLHON NpoBepKe
KOMNETEeHTHOCTU

6.6.1 O6wMe nonoxeHus

B COOTBETCTBUM C 3TUM NOAXOAOM CTAHAAPTHOE OTKIOHEHUE G , UCMONbL3YEMOE AN OLIEHKN KOMIMETEHT-
HOCTM YYaCTHUKOB MPOrpamMmbl NPOBEPKU, ONPEAENSIOT N0 pe3ynbratam, yKasaHHbIM YYaCTHUKAMMU OHOW U
TOW e npoBepku. CTaHAAPTHOE OTKNOHEHUE AOMKHO ObiTb POGACTHLIM CTAHAAPTHBLIM OTKNOHEHUEM Pe3yIb-
TaroB., YKa3aHHbIM B OTYETE BCEMU YHAaCTHUKAMM, BbIMUCIIEHHBIM B COOTBETCTBUM C anrOpMTMOM A Mpunoxe-
Husa C. B JaHHOM cryyae pesynsraToM, yKasaHHbIM B OTYETE YYACTHUKOM NPOrpamMmbl, JOMKHO ObITh CpesiHee
apudMeTMYeCcKoe 11 NOBTOPHBLIX U3MEPEHUN, MOMYYEHHbIX Y4AaCTHUKOM B XOZA€E NPOBEPKY.

Bmecrto anroputma A MOryT ObiTb UCNOMb30BaHbI APYrue METOAbl NPU YCIOBUM UX XOPOLLIErO CTaTUCTU-
4yeckoro 060CHOBaHUS U ONUCAHUA B OTYETE MCNOMb3YEMOro MEeToAa.

Hepocrarkom Takoro nogxoaa ABASETCA TO, YTO 3HAYEHNE G MOXKET CYLLUECTBEHHO M3MEHSITLCS OT NPOo-
BEPKM K NPOBEpPKE, YTO CO3[aeT TPYAHOCTM ANS naboparopuu npu UCNONb30BaHUM 3HAYEHUS Z-MHAEKCA, NOo-
3BOMSAIOLLETO BbISIBUTb TEHAEHUUU, COXPAHAIOWMECS B HECKOMbKUX NPOBEpPKax. DTOT HE0CTATOK MOXET ObITb
nNpeoaornieH B YCTAHOBMEHHON NPOrpamme 3a CYeT UCNOMb30BaHUsi pobaCcTHOr0 O0ObEeAMHEHHOr0 3HAaYeHUs
CTaHAAPTHLIX OTKIIOHEHUH, NONYYEHHbIX B HECKONbKMX NPOBEpKAxX U pacyeTax B COOTBETCTBMU C anroput-
MOM S npunoxenus C.

6.6.2 Mpumep. KoHueHTpauua aHTuren

MNpumMep gaHHOro NoAxoAa UAMKCTPUPYIOT Tabnuubl 2 U 3.

6.7 CpaBHeHMe 3HAYE€HUI NPELU3UOHHOCTU, NOJTyYEHHbIX NPU IKCNEePUMEHTASIbHOM NpoBepke
KOMMETEHTHOCTU C YCTAHOBSIEHHLIMU 3HAYEHUAMMN

[ns npoBepku paboTbl y4aCTHUKOB 1 3(P(PEeKTMBHOCTU NPOrpaMMbl MPOBEPKU KOOPAUHATOPY Heobxoau-
MO MPUMEHATb CNeayoLLyIo npoueaypy. Pesynbrarhbl, NONyYeHHbIE B KaXA0W 3KCMepUMEHTanbHOW NpoBepke
KOMMETEHTHOCTW NPOrpamMMbl, AOMKHbI ObITb MCNONBL30BaHbI AN BbIMUCIIEHUS OLEHOK CTAHAAPTHLIX OTKNO-
HEHWI NOBTOPSEMOCTU U BOCMPOM3BOAUMOCTU METOAA U3MEPEHUI C UCNIONB30OBAHMEM POBACTHLIX METOAOB,
onucaHHbix B MCO 5725-5. 3T oueHKkn JomkHbl ObiTh NOCNEAOBaTENbHO OTMEYEHbl Ha rpaduke BMecTe co
3HaYeHMAMMW CTaHZAPTHBIX OTKIIOHEHUA NOBTOPAEMOCTM U BOCMPOU3BOAMMOCTH, MOSTYYEHHBLIMU B dKCNEpU-
MEeHTax Ha NPEUU3MOHHOCTL (ECNU 3TO AOCTYMNHO).

31U rpadomkm OMmKHbI BbITh MPOaAHaNU3UPOBaHbI KOOPAUHATOPOM. Ecniu rpacdbukn nokasbiBaioT, YTo 3Ha-
YEHUSA NPELM3UOHHOCTU, NONYYEHHbIE MPU 3KCNEPUMEHTaNbLHOW NpoBepke KOMMNETEHTHOCTU, BABOE unu 6o-
nee OTNUYAOTCA OT 3HAYEHWUI, NOMYYEHHbIX B SKCMEPUMEHTE N0 OLEHKE NPeLUSMOHHOCTU, TO KOOPAMHATOP
JOMKEeH UCCneaoBaTb NMPUYMHBI STOrO ABNEHUA. Ecnu rpadpukn nokasbiBatoT, YTO NPEUM3MOHHOCTL METoAa
M3MEPEHUI He yny4LIaeTCa CO BPEMEHEM, TO BOSMOXHO, YTO:

- yyacteymoLme naboparopum JOMKHbIM 06pa3oM He UCCNEAYIOT NPUYMHBI NOSIBNEHUS! CUrHANOB Aen-
CTBMIA U NPEaYNPEXAEHUA UMN HE BLINOSHAIOT KOPPEKTUPYIOLLME AENCTBUS;

- yyacteywowme nabopatopum He B COCTOAHUU WAEHTUMUUMPOBATL NPUYUHLI NMOSBIIEHUS CUrHAmNOB
OENCTBUI N NpeaynpexaeHus;

- METOJ He HaxoAMTCA B COCTOSIHUM CTaTUCTUYECKON YPaBnseMoCTH, a 4OCTOBEPHLIE 3aKMIO4YEHNUS MO-
ryT ObITb OCHOBaHbI HA JaHHbIX, MOJIyYEHHbIX HA OCHOBE 3TOr0 METoAA.

7 BbluncrneHue CTaTUCTUK, XapakTepusyowux padborty naboparopun

7.1 OueHka naéopaToOpHOro cMeLeHus

7.1.1 O6wWwume nonoxeHus

Ecnu x npeacrasnser cobovi pesynstat uamepeHuii (Unv cpeaHee apudmMeTudeckoe pesyssraTtoB u3Me-
PEeHUI), YKa3aHHbIN B OTYETE YY4ACTHUKOM NporpaMMbl ANSA O4HOW XapakTepucTUKM uccneayemMoro Mmatepuana
B OJHOM payHAe 3KCnepuMEHTarbHON NPOBEPKU KOMMNETEHTHOCTU NPOrpamMmMbl, TO OLleHKa CMeLLeHns nadopa-
TOpUK D Npu U3MEPEHUM STON XapaKTEPUCTUKM UMEET BUA:

D=x—X, (17)

rae X — npunucaHHoe sHa4YeHue.
CTaTUCTUKKM, UCMOMb3YIOLLME aBCOMIOTHYIO BEMMUMHY CMeLeHns nabopatopuu | D| unmn D?, He cneayet
MCMOMb30BaTk, MOCKOMbLKY OHU HE YKa3bIBAIOT 3HAK CMELLEHUS.
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7.1.2 NHTepnpeTtauusa nadopaTopHbIX CMELEeHU

Ecnu yyacTHuk ykasbiBaeT B OTHETE pe3ynbraTt, KOTOPOMY COOTBETCTBYET labopaTropHoe cmeLleHue 6o-
nee (3,05) unu meree (=3,05), TO STOT pe3ynbsTar CreayeT CHATATh «CUTHANOM AENCTBUN». AHANOMUYHO,
nabopartopHoe cMeLueHne Gonee (2,05) unu meHee (-2,05) criegyer cuMTaTh «CUrHanoM npeaynpexie-
HUsI». EAUHCTBEHHbIN «CUrHan AeWCTBUIY B OAHOM NPOBEPKE UMW ABa «CuUrHana npeaynpexaeHusy B no-
cnepoBaTenbHbIX NPOBEPKaX HEO0BX0ANMO paccMaTpMBaTh Kak 40Ka3aTenbCTBO NPOM30LIEeALUINX OTKIIOHEHUN,
Tpebyowyx aHanu3a. 3TOT KpUTEPUIA SKBUBANEHTEH NPUBEAEHHOMY B 7.4 ANSl Z-MHAEKCa B TOM CMbICIE, YTO
OAeT Te Xe camble CUrHanbl 4eNCTBUM U NPEAYNPEXAEHUS.

ObocHoBaHue ucnonb3osaHua mHoxutenen 2,0 u 3,0 (34eCb U B APYrnX aHanorm4YHbIX KpuTepusx, npu-
BEAEHHbIX HIDKE) crieaytowee. Ecnm X u G — XOpOLUME OLEHKN CPEAHEro U CTaHAAPTHOrO0 OTKIOHEHUS CO-
BOKYMHOCTU, M3 KOTOPOW MONyYeHbl 3HAYEHUs X, a pacrnpeaerieHne COBOKYNHOCTM ABMSETCA HOPMaribHbIM,
TO 3Ha4YeHuss D XOpOLLO ONUCLIBAIOTCA HOPManbHbIM pacnpeaeneHmeM co cpegHum 0 u cTaHgapTHbIM OT-
KNOHeHneM G . B sTOM criyuae Tonbko npubnusutensHo 0,3 % oueHOK NaGopaTopHbIX CMELLEHWI B CPEAHEM
ByneT BLIXOAUTH 3a Npeaensl nHTepsana—3,06 <D< 3,05, 1 TONbKO NpubnuanTensHo 5 % B cpeaHem Gyayt
BbIXOAUTbL 3a Npeaensl uHTepeana —2,06 < D < 2,05 . MoCKONbKY 3TV BEPOSITHOCTM OYEHb HU3KM U Maro-
BEPOSITHO, YTO CUTHAanbl AEWCTBUI CryyYaiiHO NOSIBATCA NMPKU OTCYTCTBUM pearnbHbIX Npobnem, TO CyLIecTByeT
BO3MOXHOCTb MAEHTUdUKALNN UMEIOLLMXCA OTKMOHEHUN.

Ecnu ctaHgapTHOe OTKIMOHEHUE OLIEHKU KOMMNETEHTHOCTU YCTAHOBNEHO METOAaMMU, ONUCaHHbIMU B 6.2,
6.3 unu 6.4, 1 CyLLIECTBEHHO OTNIMYAETCA OT CTAHAAPTHOIO OTKIMOHEHUSA BOCNPOU3BOAMMOCTU, TO BEPOATHOCTH
0,3 % un 5,0 % B 3TOM Ccry4yae He AOMKHbI ObITb NPUMEHEHBI.

Ecrnu craHpapTHOE OTKIIOHEHWE OLEHKM KOMMETEHTHOCTU YCTAHOBINEHO METO4AMM, ONUCAHHbIMU B 6.2
unu 6.3, y4acTHMKaM None3Ho NCNonbL30BaTb COOTBETCTBYIOLLYIO CTAaTUCTUKY, XapaKkTepusyloLlyto pabory, ao-
MyCKaloLLY0 NPSIMOE CPAaBHEHUE C NPEANUCAHHbIMU UMK YCTAHOBNEHHbIMKU TpeboBaHusMu Kk pabore. Hanpu-
mep, B npumepe 6.3, rae owmbku Npob He AO0mKHbI NpeBbiwath + 10 % NPUMNUCAHHOIO 3HAaYEHUs, MOXHO B
COOTBETCTBUU C NPUMEPOM MNOMYyYUTb CTAHAAPTHOE OTKIIOHEHUE OLEHKN KOMNETEHTHOCTH 3,33 %, BbIYMCNUTL
Z-UHAEKC U cneaoBaTth 7.4. MOXHO Takke BblMUMCNUTL NabopaTopHOe CMELLEHUe B BUAE OTHOCUTENLHOTO fna-
6opaTopHOro CMELLEHNSA B NMPOLEHTAX (CM. 7.2) U CPABHUTb €0 HENOCPEACTBEHHO C 10 %.

7.1.3 Mpumep. KoHUueHTpauua aHtuten

B Tabnuue 4 npuBeaeHsbl pe3ynsTaTtbl NPUMEHEHUs1 METOAA K AaHHbIM Tabnuubl 2. Ha pucyHke 3 noka-
3aHbl TMCTOrpaMMbl OLIEHOK NabopaTopHbIX CMeLLeHuin. CpaBHeHWe pUCYHKOB 1 1 2 nokasbiBaer, 4to nabopa-
TOPHBIM CMELLEHUSIM COOTBETCTBYET TO XK€ pacnpefeneHue, YTo U UCXOAHBIM AAHHBIM (ECAN HE YYUTLIBATb
BMUSAAHWE OKPYINEHWiA), HO OHU CKOHLEHTPUPOBAHBLI OKOMNO HYNA.

7.2 OTHOCUTEenNbHOE NabopaTropHoe CMeleHue B NPOLeHTax

7.2.1 O6wue nonoxeHna
OTHOCUTENbHOE NabopaTopHOe CMeLLEeHNE B NPOLEHTAX BLIYUCAAIOT B COOTBETCTBUM C 7.1:

D% = 100(x — X)/X. (18)
10,0 2,0 5,0
50 | PYZ 10 | k 25| %
IMX
E 4
CFJS JPU GU
ALOT CXa CDMWX
0.0 | Gvwy 0,0 0,0 | AEJLSa
H DEGIOQRW Fl
BKQa AFSY KQ
NR LMN HNRVY
HV oT
-5,0 -1,0 25]18B
BT P
P
-10,0 -2,0 5,0
AnnepreH d1 AnnepreH f1 AnnepreH 3

MpumedaHune—/NanHble npeacTaBnatoT coboit Thicsum (K) eannuy (U) Ha nutp (1) npo6el, rae eanHULa onpeae-
naeTcs KOHLUEeHTpauuen mexayHapofHoro obpasua cpaBHeHus.

PucyHok 3 — KoHueHTpauus IgE aHTuTen Ha Tpu anneprena (d1, f1, e3). MMcTorpammel olueHok nabopaTopHbIX cMeLLe-
HUI (4aHHble U3 Tabnuubl 4)
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7.2.2 NHTepnpeTaLusa OTHOCMTENbLHOIO NabopaTopHOro CMeleHUs B NPOLeHTax

OtHocuTenbHoe nabopaTtopHoe cMmeLleHne B npoueHTax HeobxoaMMo MHTEPNPETUPOBaTh, UCNOMb3ys
3KBMBASIEHTHbIE PEKOMEHAALMW ANS AaHHbIX NabopaToOPHLIX CMELLEHUI B 7.1, T. €. KOoraa y4acTHUK coobLya-
eT pesyrnbTaT, KOTOPbIi AAeT OTHOCUTENLHOE NaGopaTopHoe cMeLeHne B npoLeHTax Gonee 3006 /X % unu
meHee —3006 /X %, Toraa pesynerar cneayet cyutaTb «CUrHanoM AeWCTBUn»Y . AHANOrMYHO, OTHOCUTENbHOE
nabopatopHoe cmelleHre B npoueHTax 6onee 2006 /X % unu menee —200 6 /X % cnepyeT CYUTaTb «CUTHa-
nom npeaynpexaeHusi» . EAUHCTBEHHbIN «CUrHan AeNCTBUNY UNWU «CUTHaNbI NpeaynpeXxaeHus» B ABYX Nocne-
JoBaTenbHbIX NPOBEPKAaX CNefyeT CHuTaTh 40Ka3aTenbCTBOM HANMMUUsl aHoManum, kotopas Tpebyer aHanuaa.

7.2.3 Mpumep. KoHueHTpauua aHTuren

B Tabnuue 5 nokasdaHbl pe3ynsrathl NPUMEHEHWUS AAHHOTO METoAA K AaHHbIM Tabnuubl 2. Ha pucyHke 4
MokasaHa rucTtorpamMmMa OTHOCUTENBHOTO N1abopaTopHOro CMELLEHUS B NpoLUeHTax. CpaBHEHWE PUCYHKOB 1 K
3 nokasbIBaeT, YTO OTHOCUTENbLHOE NabopaTopHOE CMELLEHNE B NPOLEHTAX MMEET TO XKE pacnpeaeneHue, Yto
U UCXOAHbIE AaHHble (De3 yyeTa BAUAHUA OKPYITEHUN), HO LEHTPUPOBAHbI BOKPYT HYMS, TaK e KaK OLEHKK
nabopaTopHbIX CMEeLLEHUA.

Ta6nunya 4 — KoHueHTpauws IgE aHTuTen ans Tpex annepreHos (d1, 1 u e3). OLeHkM NaBGopaTopHbIX CMeLLeHWiA

KoHueHTpaLma
NabopaTtopus d1 1 e3
kU/ ku/l ku/i

A 0,27 -0,14 0,67
B 2,74 -1,09 W -1,83
c 0,87 0,40 0,80
D 4,57 -0,07 0,80
E 2,37 0,08 0,49
F 1,47 -0,12 0,19
G -0,63 0,05 1,59
H -1,65 -0,69 -0,85
| 3,17 —-0,09 0,13
J 1,07 0,56 0,40
K -2,93 1,27 W -0,65
L -0,23 -0,44 0,35
M 2,77 -0,31 1,24
N —4,03 -0,33 -0,95
@] —-0,18 —-0,03 -1,55
P -8,85W 0,69 —2,47
Q —2,64 0,00 -0,55
R —4,08 0,09 -0,83
S 0,77 -0,25 0,51
T -0,13 -1,03 W -1,55
U 5,27 0,56 1,256
\ -1,32 -0,62 -1,02
W -0,53 0,10 1,00
X 2,57 0,40 1,18
Y —-0,93 -0,20 -1,17
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OkoH4YaHue mabnuuypi 4

KoHueHTpaumsa
INa6opaTopus d1 1 e3
kU/I kun ku/l
Z 5,04 0,86 3,87 A
a —2,56 0,33 0,29
3,00 9,12 1,50 3,75
206 6,08 1,00 2,50
-2,06 6,08 -1,00 -2,50
—3,06 -9,12 -1,50 -3,75
MpuMevyaHne 1 — 3Hak A nocne KoHLUeHTpauum obo3HavaeT «curHan fgeicTBuity, 3Hak W — «curHan

npeaynpexgeHnus».

MpumeyvaHue?2—JlabopaTopHble CMeLLEHUA B 3TON Tabnuue nony4YeHsl u3 faHHbIX Tabnuel 2, ¢ Ucnonb3o-
BaHWeM pobacTHbIX CpefHUX, NpUBeEHHbIX B Tabnuue 2 B ka4ecTBe NMPUNUCAHHbBIX 3HA4YEHWIA ANS 3TUX TPeX YPOBHEN.
MpaHWLEl 30HbI NpegynpexaeHns, NokasaHHbIe BHU3Y TabnuLbl, BblMUCIIEHbI C UCMOMb3oBaHEM pobacTHbIX cTaHAapT-
HbIX OTKIMOHEHWI Tabnuubl 2 Kak CTaHAapTHbLIX OTKITOHEHWIA ANS OLIEHKN KOMMETEHTHOCTU.

MpuMeyvyaHue 3 — [aHHble NpeacTaBneHsl B Teicavax (K) eannuy (U) Ha nuTp () npobbl, rae eanHuLel onpe-
[ ensoT KOHUEHTpaLmMio MexayHapogHoro obpaslia cpaBHeHus.

100,0 100,0 100,0
z
K
50,0 gz 500]|z 50,0
P
IM JU |(\3,1ux
EX CXa CDW
CFJS RW AEJLSa
0,0 | ALOT 0,0 | DEGOQ 0.0] Fi
CHVWY AFISY KQ
Ga LMN HNRV
BK v Y
NR H BOT
-50,0 -50,0 50,0
BT P
P
-100,0 Annepres d‘7100,0 Anneprem f1-100,0 Annepren 63

MpuMeyvaH e — JaHHble npuseaeHsl B Thicayax (K) eanHuy (U) Ha nutp (1) npobbl, rae eAnHULsl onpedensioT
KOHLEHTpaLutio MexayHapoaHoro obpasLa cpaBHEHUS.

PucyHok 4 — KoHueHTpauus IgE aHTuTen ana Tpex annepreHos (d1, f1 u e3). MucTorpaMmmel 0THOCUTENLHOroO nabopa-
TOPHOrO CMELLEHUs B NpoLeHTax (AaHHble Tabnuybl 5)

7.3 PaHr v npoueHTHbIN paHr

7.3.1 O6wMe nonoxeHus

Mpu 9KCNepuMEHTanbLHON NMPOBEPKE KOMMETEHTHOCTU MO pesynsratam p nabopaTopuii paHr Nony4ator,
Ha3Hayas paHr, paBHbli 1, nabopaTopum, cOOOLLAIOLLEN CaMblii HU3KWIA pe3ynbTaT, paHr 2 COOTBETCTBYET na-
Bopartopuu, coobLMBLLEN crieaylowmii, Bonee BbICOKMIA pe3ynbTar, U Tak ganee, 4o nabopatopuu, coobuyue-
e CaMblii BbICOKUIA pesynkTat, KOTOPOMY NpucBanBaloT paHr p. Ecnu gsa unu 6onblLue pesynsTatoB paBHbl,
UM NPUCBauUBAIOT O4MHAKOBLIN CpefHui paHr. Hanpumep, B Tabnuue 2 nokasaHo, 4to naboparopuun C n X
Mony4unn koHueHtpaumio 2,23 ana 1. MopsaakoBblii paHr aTux nabopatopuii 21 n 22, Takum obpasom, B Ta-
6nuue 6 um 06enm npuceoeH paxr 21,5. Ecnu nposepka npegycMarpuBaeT U3MEPEHNE HECKONbKUX BEMUYMH,
paHr1 NpucBamBatoT NO KaXKAon namepseMoin BennymHe oTaensHo.

Ecnu paHrn o603HayeHbl i =1, 2..., p, TO NPOLUEHTHbIE paHru BbivMcnsaoT no hopmyne 100 (f— 0,5)/p %.
Mpumep BblMUCNEHNUS NPOLEHTHOIO paHra nokasaH B Tabnuue 6.
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Tabnuya 5 — KoHueHTpauuu IgE aHTuTen gns Tpex annepreHos (d1, f1 n e3). OTHocuTenbHoe nabopatopHoe cme-
LeHWe B NpoLeHTax

OTHocuTenbHoe NaGopaTopHoe CMeLYeHe B MpoLeHTax
Na6opaTtopus
d1, % f1, % e3, %
A 2 -8 15
B -25 —-60 W —42
C 8 22 18
D Al —4 18
E 21 4 11
F 13 -7 4
G -6 3 37
H -15 -38 -20
[ 29 -5 3
J 10 31 9
K =27 69 W -15
L -2 —24 8
M 25 =17 29
N =37 -18 —22
®) -2 -2 -36
P -80 W 38 —57
Q —24 0 -13
R =37 5 -19
S 7 -14 12
T -1 -56 -36
u 48 31 29
\ -12 =34 -23
\ -5 5 23
X 23 22 27
Y -8 -1 =27
z 46 47 89A
a =23 18 7
3006 /X 82,7 82,0 86,2
—2006/X 95,1 54,6 57,5
— 2006 /X -55,1 -54,6 -57,5
— 3006 /X -82,7 -82,0 —86,2

MpuMmeyaHne 1 — 3Hak A nocne KoHUeHTpauuum obo3Ha4yaeT «curHan gencTBuii», 3Hak W — «curHan
npeaynpeXaeHuns».

MpuMeyaHune 2 — OTHOCUTENbHLIE NabopaTopHble CMeLLeHNs B NPOLEHTaX, NpUBeAEHHEIE B Tabnuye, no-
nyYeHbl MO AaHHBIM Tabnuupl 2 ¢ Ncnonb3oBaHneM pobacTHEIX CPeAHWX, MPUBEAEHHbIX B Tabnuue 2 B Ka4yecTse npu-
MUCaHHbIX 3Ha4YeHWN ANSA 3TUX Tpex ypoBHEW. [paHuLbl onacHOCTU U NpeaynpexaaroLlne rpaHulbl, ykazaHHble BHU3Y
Tabnuupl, BeIMUCTEHbI C UCNONb30BaHNeM pobacTHEIX CTaH4apTHbLIX OTKIIOHEHWI Tabnuubl 2 B Ka4ecTBe CTaHAapTHLIX
OTKITOHEHWIA AN OLIEHKM KOMMNETEHTHOCTU.

7.3.2 NnTepnpeTauuna paHroB U NPOLEHTHbIX PaHroB

B uHTEepnperaumum paHroB MM NPOLIEHTHLIX PAHIOB HE MCNONb3YIOT NPeAnoOnoXeHUs 0 BuaAE pacnpeae-
NEHUA AaHHbIX, 8 NPU UX BbIYUCIIEHMU HE UCNOMb3YKOT NPUNUCAHHOE 3HAYEHNE UMK CTaHOapPTHOE OTKIOHEHWE
OLEHKM KOMMNETEHTHOCTU. CneaoBaTensHO, paHru U NPOLEHTHbIE paHr 06ecnevmBatoT NpoCToi METOA UAEH-
TuchmKaLumu nabopaTopuin, NOMYYMBLLMX KPUTUYECKUE pe3ynbTaTbl. OHWM UMEKOT Cneundmnyeckoe NpuMeHeHne
B PaHHUX 3KCNEPUMEHTanNbHbIX NPOBEPKAX KOMMNETEHTHOCTU ANA naeHTuukauun naboparopuit, rae ynydiue-
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Hue paboTbl HanGonee Heo6xoaUMO. OfHAKO CRIEAYET YUYMTLIBAThL, YTO NPUMEHEHUE PaHXUPOBaHUS nabopa-
TOpuiA B Tabrmue B COOTBETCTBUU C UX PE3yNbTaTamMu He PEKOMEHIAYETCA NPU IKCNEPUMEHTANbLHON NPOBEPKE
KOMMNETEHTHOCTHU. M03TOMY paHXMpOBaHUe AOMKHO GbiTb MCMONbL30BAHO KPAHE OCTOPOXHO, NOCKONbKY OHO
MOMET BBECTM B 3abnyaeHue u Aarb HEBEPHOE 3aKMIcYeHMe.

Tabnuuya 6 — KoHueHTpauus IgE anTuten ans Tpex annepreHos (d1, f1 u e3)

PaHru MpoueHTHbIe paHrn
JTaBopatopusa
d1 1 e3 d1, % f1, % e3, %

A 16 10 19 57 35 69
B 5 1 2 17 2 6
C 18 21,56 20,5 65 78 74
D 25 13 20,5 91 46 74
E 21 17 17 76 61 61
F 20 1 13 72 39 46
G 11 16 26 39 57 94
H 8 3 8 28 9 28

[ 24 12 12 87 43 43
J 19 23,5 16 69 85 57
K 4 27 10 13 98 35
L 13 5 15 46 17 54
M 23 7 24 83 24 87
N 3 6 7 9 20 24
o 14 14 3,5 50 50 11
P 1 25 1 2 91 2
Q 6 15 1 20 54 39
R 2 18 9 6 65 31
S 17 8 18 61 28 65
T 15 2 3,5 54 6 11
u 27 23,5 25 98 85 91
\ 9 4 6 31 13 20
W 12 19 22 43 69 80
X 22 21,5 23 80 78 83
Y 10 9 5 35 31 17
Z 26 26 27 94 94 98
a 7 20 14 24 72 50

7.4 z-nHpekc

7.4.1 O6Gwme nonoxeHusa
C ucnonb3oBaHMeM 0003HAYEHMI MO 7.2 Z-UHAEKC BbIYUCNAIOT MO cneaylowen opmyne:

z=(x-X)/8, (19)

roe G — ctaHaapTHOE OTKIMOHEHUE OLEHKM KOMNETEHTHOCTHU.

MpuMeyvaHue— Yacto cMMBOI S UCMOMB3YIOT 418 0603Ha4YEeHUA CTaHAAPTHOrO OTKNOHEHUS MPU onpeaeneHum
Z-nHpexca. Ero npuMeHsIoT, Korga nony4YeHo cTaHAapTHOE OTKNOHEHNE HECKONBLKUX Pe3ynsTaToB, HO He B APYriX cnyYasx
(Hanpumep, Korga ero BbIMUCIAT NO pesynsratam IKCMEPUMEHTa Mo OLeHKe NPeLW3VOHHOCTU UM B COOTBETCTBUM C
obLeit Moaenblo Kak, Hanpumep, B 6.4).
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7.4.2 NHTepnpeTtaumnsa z-uHaeKca

Ecnun yyacTHuk coobLiaet pesynbrar, KOTOpblii 4AaeT 3HaYeHue Z-uHaekca Bbie 3,0 unu Huwke 3,0, To
3TOT pesynbraT ABMAETCA «CUrHaNoOM 4encTBMiny . AHanornYHo, 3Ha4eHue z-uHaekca Bbiwe 2,0 unu Hmke =2,0
ABMAETCHA «CUIHANOM npeaynpexaeHusa». EAUHCTBEHHbIN «CurHan aeiCTBUii» UMK «CUrHanbl npegynpexae-
HUA» B IBYX NOCMNeA0BaTernbHbIX MPOBEPKax ABNSAIOTCA A0Ka3aTeNnbCTBOM HaNUYUS OTKIIOHEHWI, KOTOPbIE Tpe-
OyIoT nccneaoBaHus.

B nporpammax npoBepku KOMNETEHLUU, KOTOPbIE BOBMEKAIOT BonbLioe konuyecTso naboparopuii (Ha-
npumep, 6onee 100 naboparopuii) MOXeT BbITb UCNONb30BaH rpacuk hyHKLUM HOPMAanbLHOIO pacnpeaene-
HWUSA, KaK NMoKas3aHo B 7.9 U Ha pucyHKke 6, YTO NO3BONSAET AONOMHMTL UHTEPNPETaLMIO Z-uHAaekca. B apyrom
KpaiHem cryyae, korga nabopaTtopuit odeHb Mano (Hanpumep, meHee 10 naGoparopuit), oLeHKa ¢ U, COOT-
BETCTBEHHO, Z-MHAEKC HE MOTYT ObITb MOMy4eHbl. B 3TOM crniyyae rpacduyeckue MeToabl, KOTOpbie 00bLEAUHS-
10T 3HAYEHUA Z-MHAEKCA HECKONbKMX NpoBepok, 6onee nonesHbl Ans MHAMKaUMK paboTel nabopatopuii, Yyem
pesynbratbl OTAENbHLIX MPOBEPOK.

7.4.3 Mpumep. KoHueHTpauua aHTuTen

3HavyeHus z-uHaekca, NonyyYeHHble C NPUMEHEHnEM poBaCTHLIX CPeAHUX U CTAHAAPTHLIX OTKMOHEHWNA,
BbIYMCMEHHBIX, KaK MOKa3aHo B Tabnuue 2, npuseseHbl B Tabnuue 7 U B BUAE rMCTOrpaMMbl NPEACTABIEHI
Ha pucyHke 5. CpaBHeHue pucyHkoB 1 1 4 NOKa3bIBAET, UTO Z-MHAEKC UMEET TaKOe e pacnpeaeneHue, Kkak u
ucxofHble AaHHble (De3 yueTa BMUSIHUA OKPYINEHUS), HO 3HAYEHUS Z-UHAEKCa PacnonNOXeHb! OKOSMO HyIS, KakK
M OLIEHKM NabopaToPHbIX CMELLEHUN.

4,0 4,0 4,0
3,0 3,0 3,0 |z
K
2,0 2,0 2,0
DUZ PZ G
1,0 | EIMX 1.0 | GJUX 1,0 | MUWX
CFJS a ACDEJLS
0,0 | AGLOTW 0,0 | DEFGIOQRW 0,0 |Fla
HVY AMNSY HKQR
-1,0 | BKQa -1,0 | LV -1,0 |NOTVY
NR H B
-2,0 -2,0 | BT 2,0 |P
30 | P -3,0 -3,0
-4,0 4,0 4,0
Anneprex d1 AnnepreH f1 AnnepreH e3

PucyHok 5 — KoHueHTpaums IgE aHTuTen ans tpex annepreHos (d1, f1 u e3).
McTorpaMMbl 3HaYeHUIA Z-UHAEKca (faHHble Tabnuupbl 7)

Tabnuuya 7 — KoHueHTpauum IgE aHTuTen ana Tpex annepreHos (d1, f1 n €3). 3HavyeHne z-uHaekca

Z-UHaeKe
TNaGopatopus
d1 f1 e3

A 0,09 -0,28 0,54
B -0,90 -2,18 W -1,46
C 0,29 0,80 0,64
D 1,50 -0,14 0,64
E 0,78 0,16 0,39
F 0,48 -0,24 0,15
G -0,21 0,10 1,27
H -0,54 -1,38 —-0,68
I 1,04 -0,18 0,10
J 0,35 1,12 0,32
K -0,96 2,54 W —-0,52
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OKoH4aHue mabnuupi 7

Z-UHAeKC
INabopaTopusa
d1 f1 e3
L -0,08 -0,88 0,28
M 0,91 -0,62 0,99
N -1,33 -0,66 -0,76
O -0,06 -0,06 -1,24
P —2,91W 1,38 -1,98
Q -0,87 0,00 -0,44
R -1,34 0,18 -0,66
S 0,25 -0,50 0,41
T 0,04 —2,06W -1,24
U 1,73 1,12 1,00
\ -0,43 -1,24 -0,82
W 0,17 0,20 0,80
X 0,85 0,80 0,94
Y 0,31 -0,40 -0,94
z 1,66 1,72 3,10A
a -0,84 0,66 0,23

MpumevyaHme 1 — 3Hak A nocre KoHUeEHTpauuu obo3HaqaeT «curHam AercTBuii», 3Hak W — «curHan
NpeaynpexaeHns».

MpumeyvaHune 2 — 3HayeHNA Z-MHLeKca, NpUBeeHHble B Tabnuue, nony4YeHsl No AaHHbIM Tabnuubl 2 ¢ uc-
nonb3oBaHWeM pobacTHbIX CpeaHUX, NPUBEAEHHBLIX B Tabnuue 2 B Ka4ecTBe NPUNUCaHHBIX 3HAYEHUI NS STUX Tpex
YPOBHEW, U poBacTHbIX CTaHLaPTHbLIX OTKIIOHEHUN, NpUBeAEeHHbIX B Tabnuue 2 B Ka4ecTBe CTaHAaPTHBIX OTKIOHEHU
OLieHKM KOMMeTeHTHocTU. dopMyna Anst BbIMUCIEHUs! Z-MHAeKca B AaHHOM npuMepe uMeeT Bua: Z = (x — X)/G =
= (x = x*)/s*.

7.5 3HavyeHun E,,

3HayeHue E,, BLIMMCIIAIOT MO criegyioLlei dopmyne
x-X
E =

n
2 2
VUIab + Uref

rae X — npunucaHHoe 3HayeHue, onpeaeneHHoe B 9KCNepTHON naboparopuu;
U et — PacLUMpEeHHasa HEONpPEaEeneHHOCTb X;
Uy, — PpacumpeHHasn HeonpeaeneHHoCTb pesynkrara y4acTHUKa X.

(20)

B otnnume ot kputudeckmx aHaveHumin 2,0 u 3,0, MCNonb3yemMbix Npy BbIMUCIIEHUMN Z-UHAEKCA, ANA 3HaYe-
HUA E, 4acTo UCNOsb3YIOT KpUTuHeckoe sHavyeHue 1,0. 3To BbI3BAHO TEM, YTO NpM BblYMCNEHUN E,, B 3HaMe-
HaTene UCnonb3ylT PACLUMPEHHYIO HEONPEAENEHHOCTbL BMECTO CTAHAAPTHBIX OTKITOHEHUN.

MpuMeyaHue 1 — BHa4yeHns £, criefyeT UCMONb30BaTL OCTOPOXHO, €CMN YHaCTHUKN HE[0CTATOMHO NOHUMAIOT
MX HEOMNpeAereHHOCTb U He MOTYT (hUKCUPOBaTL B OTYETE O MHAKOBBIM cnocoboM. OfHako MHopMaLMs 0 HeonpeaeneH-
HOCTU B NPeACTaBMNEHUMN PesyrLTaToB SKCrnepUMeHTarnbHOW NPOBEPKM KOMMNETEHTHOCTY UrPaeT BaXHYH Porlb B NOHUMaHWUK
pe3ynsraToB NPOBEPKK.

Ecnu paclumnpeHHas HeonpeaeneHHoCTb Obina BblYMcneHa ¢ koadduuneHTom oxasara 2,0, Kputudeckoe
3HaveHune 1,0 ana £, 9KBMBANEHTHO KPUTMHECKOMY 3HaYeHuto 2,0, UCMonb3yeMoMy Ans Z-uHAeKca.

MpumedaHue2— Ecnn HeornpepeneHHoCTb oLeHeHa B cooTBeTCTBUN ¢ GUM [7], sHadeHue E, xapakTepuayeT
NpaBoOMEPHOCTb NMPUMEHEHNSA OLEHKU pacLLMPEeHHON HeonpeaeneHHOCTW No OTHOLLEHWUIO K KaXgoMy pesynsraty uame-

PeHuit. 3HaueHne £, ynoeneTeopAiolLee HepaBeHCTBY |E,| < 1, obecneynsaeT o6bekTMBHOE CBUAETENLCTBO TOrO, YTO
OLeHKa HeonpeAerneHHOCTM COOTBETCTBYET yCTaHOBIIEHHOW paclLMpeHHON HeonpeaeneHHocTy no GUM.
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7.6 z'-uHpekc

7.6.1 OOwume nonoxeHus
Mpw ucnonb3osaHuu 0603HAYEHWUI NO 7.4 Z-MHAEKC BLIYMCHIAIOT MO hopmyne

7 =(x - X) 162 + U, 1)

roe U, — CTaHgapTHas HeonpeneneHHOCTb NMPUNMCAHHOMo 3HaYeHus X.
x

BoipaxkeHue (21) MOXeT ObITb MUCMOSL30BaHO 6€3 BbIYMCIEHUS MPUNUCAHHOTO 3HA4YEHUS Ha OCHOBE pe-
3ynbTaToB y4acTHWKOB. Takum oOpa3om, BbipakeHue (21) MOXET ObiTb WCMOMNbL3OBAHO, ECNKU NPUNUCAHHOE
3HaYeHne Mony4eHo MeToaamu, onmcaHHelMu B 5.2, 5.3 n 5.4, a TaKke npu MCNoNb3OBaHMM MeToaa, Onu-
CaHHOro B 5.5, Korga 3KCnepTHble nabopaTtopun He NPUHUMAIOT Y4acTUSA B BKCMIEPUMEHTANBHOW MPOBEpPKE
KOMMETEeHTHOCTU. Mpu ncnonb3oBaHMn MeToaa, ONUCaHHOIO B 5.6, NPUNUCAHHOE 3HAYEHWE KOPPENUPOBAHHO
C pesynbratamu y4acTHUKOB, TakuMm 00pa3oM, UCNONb30BaHME Z-MHAEKCA B COOTBETCTBUU C BbIPAXKEHUEM
(21) HegonycTumo.

7.6.2 NuTepnpetauua z'-uHaeKca

Z-MHAEKC crieiyeT UHTEPNPETUPOBAThL Tak XKe, Kak Z-MHAEKC (CM. 7.4), 1 UCNOMb30BAaTb NMPU 3TOM TE XKe
KpuTudeckue sHayeHua 2,0 n 3,0.

MpumedaHune — Kputepuu, npuseferHHele B 7.1 U 7.2, ANA UHTEpPnpeTaLui OTHOCUTENbHLIX NabopaTopHbIX

CMeLLEHNIA B MPOLIEHTaX MOryT BbITh M3MEHEHbL! 3aMEHON G Ha ,/62 +u%.

7.6.3 VMcnonb3oBaHue z'-MHOEKCca

CpaBHeHue opmyn Ang z-uHaekca u z-uHaekca B 7.4 u 7.6 nokasbiBaerT, YTo z“UHAEKC AN IKCnepu-
MEHTaNbHON MPOBEPKU KOMMNETEHTHOCTU B COOTBETCTBUU C NPOrPaMMON OTNUYAETCA OT COOTBETCTBYIOLLIETO
Z-WHAEKCA NOCTOAHHBIM KO3hprumneHToM

&18% +u% .
Ecnn pekomeHaauum no orpaHMYeHUIo HeoNpeaeneHHOCTN NPUNUCAHHOTO 3HAYEHUA B COOTBETCTBUM C
4.2 BbINOJHEHBI, TO 3TOT KOIPMPULUNEHT HAXOAUTCA B CEAYyIOLLEM MHTEpBane:

0,96 < 6/‘/62 +u% <100. (22)

Takum 06pa3oM, B 3TOM criydae z“mHaekc 6nmM3ok K z-MHAEKCY U, CNeaoBaTenbHO, HEONPEAENEHHOCTD
NPUNUCAHHOTO 3HAYEHMS HECYLLIECTBEHHA.

Ecnu pekomengauun 4.2 He BbINOMHEHbI, PA3HOCTb 3HAYEHWUI Z-UHAEKCA U Z-UHAEKCA MOXET ObITb Ta-
KOW, YTO Z-UHAEKC NPEeBbILLAET KpUTUJYECKkne 3HavyeHus 2,0 unu 3,0 u NpUBOAUT K NOABNEHUIO «CUTHanNa npea-
YNPEXASHUA» UNKU «CUrHana AeWCTBUNY, TOTAA KaK Z-MHAEKC HEe NPEBLILLAET KPUTUYECKUE 3HAYEHUSA.,

Mpu peieHnn 06 UCNONL30BAHWUK Z-UHAEKCA UIN Z-UHAEKCa KOOPAUHATOP AOIMKEH YYECTb cneayioLee.

a) Onpegenutb, YAOBMETBOPAET NI HEONPEAENEeHHOCTb NPUNUCAHHOIO 3HAYEHUS PEKOMEHAAUMAM,
npueseaeHHbIM B 4.2. ECNn Aa, TO BbIMIPLILL OT UCMONb30BaHUA Z-UHAEKCA MANOBEPOATEH.

b) Ecnu pexomeHaauum 4.2 He BbINOJIHEHBI, CrEAYET UCNONb30BaTh Z-UHAEKC, HECMOTPS HA HEKOTOPYIO
DONONHUTENBHYIO CIOXHOCTb.

¢) Hackonbko cepbe3Hbl nocneacTsus Ans naboparopun, ecnu ux pesynetatbl NPUBOAAT K «CUTHanam
npeaynpexaeHns» Unu «CurHanam AenctBui»? SIBnserca nu uenblo y4actue B 3KCNepUuMEHTanNbHbIX NPo-
BEepKax KOMNETEHTHOCTU, UCTONb30BaHME PE3ynbLTaToB y4acTus AN AUcKBanmMdukaumm no BbINOSTHEHUIO Me-
TOAa u3MepeHui A4ns HEKOTOPOI rpynnbl nabopatopuin?

7.7 {-wHpekc

7.7.1 OOuwume NOrIoXeHun
B cooTrBercTBUM C NnpUMEYaHUeM 7.4 (-MHAEKC BbIMUCNAIOT No hopmyne

C=(X—X)/\’u,2( +u§(, (23)

rae u, — coOcTBeHHas oueHka nabopaTtopuweii CTaHAAPTHON HEOMpeAenieHHOCTU ee pesynesrata X,
a Uy — CTaHAapTHasA HeonpeaeneHHOCTb NPUNMCAHHOMO 3HaYeHUA X.

BoipaxkeHue (23) MOXeT ObITb MCNOML3OBAHO, €CNU NPUNUCAHHOE 3HAa4YEeHNE BbIMMCNEHO 6e3 UCNoNbL30-
BaHWA pe3ynbratoB, NPeACTaBNEHHbIX y4acTHUKaMKU. Takum o6pa3zom, OHO MOXeET ObiTb UCNONb30BAHO, €CNU
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NPUNUCAHHOE 3HAaYeHUEe NOMy4YeHO MeTogamu, onucaHHbiMu B 5.2, 5.3 n 5.4, a TaKke METOA0M, ONUCAHHbLIM B
5.5, korga aKcnepTHbie nabopaTopumn He NPUHUMALOT YYacTUs B SKCNEPUMEHTANbHON NPOBEPKE KOMMNETEHTHO-
cTu. Npun ncnonL30BaHMM METOAA, ONMUCAHHOTO B 5.6, UCNONL3YIOT NPUNUCAHHOE 3HAYEHNE, KOPPENMPOBAHHOE
C pesynsratamu y4acTHUKOB, MO3TOMY UCMONb30BaHWeE (-UHAEKCA B COOTBETCTBUM C (23) HEAOMYCTUMO.

MpuMedaHue 1 —-NHAEKC OTNIMYAETCS OT 3HAYEHUIA £, MCNOMb3oBaHWeM CTaHAapTHOH HeonpeaeneHHOCT U,
BMECTO PacLLUMpeHHON HeonpeaeneHHoOCTH Uy,.

MpuMevaHue 2 — B HacToALee Bpemsi NHOPMaLMs O HEONPEAENIEHHOCTU PesynsraToB U3MepeHwii, npea-
CTaBMeHHas y4acTByOLMMI NabopaTopusmMu Npy onpeaeneHnn nokasaTtenei, UCnonsL3yeMelx B NporpaMme SKCrepuMeH-
TanbHOW NPOBEPKN KOMMETEHTHOCTU, MPaKTUYECKU He ucnonbayeTcs. OfHaKo Takasi NpakTuka 4OoMXKHa cTaTk NoBceMecT-
HOW. 7.7 BKIIOMEH B CTaHAaPT C Lienkio MOMOLLM KOOpAUHATOpaM B UCMOMb3oBaHUK Takol uHdopmauyum. Mpeacraeneqne
WHopMaLMK o HeornpefeneHHOCTU n3MepeHnii Heobxoaumo B cooTBeTeTBUM ¢ MICO/MOBK 17025, Takum obpasom, ans
BbINOMHEHUA NporpaMMbl SKCNePUMeEHTaNbHO! NPOBEPKN KOMMNETEHTHOCTW NabopaTopuil, KOTopLIE 3asBMSAKOT CBOE COOT-
BETCTBUE TpeboBaHWAM CTaH4apToB, KOOpANHaTOpaM Heobxo4 UMbl pekoMeHAauum no paboTe ¢ Takoii MHopMaLmeil.

7.7.2 NnTepnpetauma {-uHgekca

Mpy Hanuyun ahPeKkTMBHON CMCTEMbI Banuaaumm cOOCTBEHHbIX OLIEHOK CTaHAapTHOW HeonpeaeneH-
HOCTW naboparopuii N0 ux pesynsratam (-MHAEKC MOXET ObITb UCMONb30BAH BMECTO Z-MHAEKCA W AOFDKEH
ObITb MHTEPMNPETUPOBAH TakUM e 00pa3oM, KaK z-UHAEKC (CM. 7.4), C TEMU e KPUTUYECKUMU 3HAYEHUSAMM
2,0mn3,0.

Ecnu Takaa cuctema OTCYTCTBYET, (-MHAEKC ANA yny4lleHuss paboTbl nabopaTtopum AOMmKeH ObiTb UC-
Monb30BaH TONLKO BMECTE C z-uHAekcoM. Ecnn nabopaTtopusi nony4aeT 3HayeHue z-MHAEeKca, KOTopoe Heoa-
HOKPAaTHO NpeBbILAET KpUuTuyeckoe 3HaveHue 3,0, Heo6Xxo4MMO NPoaHanu3MpoBaTb METOANKY UCCNE0BaAHUI
war 3a waromM u onpeaenuTb ANs Hee GIOAXET HeonpeaeneHHOCTU. bloaxeT HeonpeaeneHHOCTU BbisSIBNSET
aTanel Npoueaypbl U3MEPEHMI C HanbonbLUEe HeonpeaeneHHOCTLID. TakuM obpasom, ana nabopatopuu cra-
HOBUTCA AICHO, rAe HeobxoauMbl ynyyllieHus. Ecnu (-uHaekc nabopatopum CylleCTBEHHO NpeBbILIAeT Kpu-
Tu4eckoe 3HadeHune 3,0, aTO O3Ha4aEeT, YTO GHOAXKET HEONPEAENEHHOCTU HE BKIIOYAET BCE UCTOUYHUKM CyLLE-
CTBEHHOW HeonpeaeneHHOCTH (T. €. MPONYLUEHO YTO-TO BaXHOE).

Ecnu naGopatopuu COOTBETCTBYET OONbLLIOE CUCTEMATUYECKOE CMELLEHNEe, a MHTepBan HeonpeaerneH-
HOCTK (X £ U,) He BKNIOYaeT NpUn1caHHoe 3Ha4yeHue, To 3Toi nabopaTopun COOTBETCTBYET BONbLIOE 3HaYe-
Hue (-uHAeKca unu 3Hadvexune E,,.

7.8 E,-nokasatenb
3HadeHue E, onpeaenaiot no popmynam

E, - x—(X—UX), E,, - x—(X+UX)_
UX UX

3pecb X — npuNUCaHHOE 3HAYEHME, BLIMMCNEHHOE B COOTBETCTBUM C 7.4 unu 7.6, unu B COOTBETCTBUM
¢ 7.5, rae Uy — paclumpeHHas HeonpeaeneHHocTb X.

Takke x — 3Ha4yeHue, nonyveHHoe nabGoparopuen, U, — pacluMpeHHas HeonpeaeneHHocTb X. U, Mo-
XKeT BbiTb 25 unn 3G B COOTBETCTBUM C 7.4 nn 7.6 1 Uy, B COOTBETCTBMM C 7.5.

3HaueHue E, CpaBHUBAIOT C KpUTNHECKUM 3Ha4eHnem 1,0.

a) Ecnu n E,_u E,, Haxoastca B uHtepsane [-1,0; 1,0], pabora nabopatopumn siBRAeTCs yA0BNeTBOPH-
TENbHOW.

b) Ecnun oaHo u3 3Hadenunii E,_unu E,, BbIXxoauT 3a npeaensi nhtepeana [-1,0, 1,0], kauecTBo paGoTbl
naboparopuv COMHUTENBLHO.

¢) Ecrm E,_u E,, menee —1,0 unu Gonee 1,0, pabota naGopatopum ABMAETCSA HEY10BNETBOPUTESNLHON.

7.9 Mpumep aHanu3a AaHHbIX MPU HANMYMKU CBeeHUA 06 nX HeonpenerneHHOCTH

7.9.1 O6Gwue nonoxeHunA

Mpachuku, noaobHbIE NpeacTaBnNEHHbIM HA PUCYHKaxX 6 u 7, o6ecnevynBaloT HarnAAHOCTb pPe3ynLTaToB
naboparopuii U ux HeonpeaeneHHocTU. JlabopaTtopuu, y KOTOPbIX MMeeTC HanbonbLuee nabopaTopHoe cme-
LLeHWe, UMeIoT Hanbonbluee 3HaYeHne z-uHaekca (CM. KoHel rpaduka).

B tabnuue 8 npueeaeHbl AaHHbIe UccneaoBaHuii Boabl 181 naboparopuel ¢ npeacTaBneHHbIMU UMK
3HAYEeHUAMN pacLUMPEHHON HeonpeaeneHHOCTU. [laHHble yka3aHbl B MOnb/N. [nsa HarnAaHOCTU OHN YMHOXXe-
Hbl Ha 1070, 370 3HAUMT, YTO y pPe3ynNLTaTOB HET OAMHAKOBBIX 3HAYEHUI HEONPEAENEHHOCTU UMK CMELLISHUS.
Y kaxaoro pesynesrara eCrb CBo€ COGCTBEHHOE CMeLeHune D;, koTopoe hopMUpyeTCa Noa BO3AENCTBUEM CMe-
LLeHWA meToaa u nabopaTtopHoro cMeLleHus. Kpome Toro, kaXxkaoMy MEeToay COOTBETCTBYET CBO€E CTaHAapTHOE
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OTKITOHEHUe BOCMPOM3BOAMMOCTH 6. JlaGopaTopuu UCnonbL30BaNU PasnuyHbIe METOAbLI M CaMMW BbIMMCNANN
HeonpeaeneHHOCTb. HeonpeaeneHHOCTL NpeacTaBreHa B BUAE PacLUMPEHHOW HEONPeAEneHHOCTH. [laHHble,
npeacraBneHHble B Tabnuue 8, pacnonoxeHbl B nopsAake BO3pacTaHus (HeybbiBaHus), u naboparopum npoHy-
MepOBaHbl B TOM e nopsigke. 3HadyeHue U = 0 ykasblBaeT Ha OLUMOKY NPpU BbIYMCIIEHUN HEOMPEAENEHHOCTH.
EcTb HECKONbKO 3Ha4YeHWii, KOTopble TpebyloT AanbHelero aHanuaa, ogHako MokasaTb BCE KPUTUYECKUE
pesynkTaTthl Ha rpadukax HEBO3MOXHO. OBbLIYHO OTPULIATENbHBIE 3HAYEHUSI HE BKIIOYAIOT B rpadiuku, XOTS
MX UCMONb3YIOT NPU BbIYUCTIEHUAX. OTW JaHHbIE AAI0T NPUMEP PEerucTpauun OTpuLaTenbHLIX Pe3ynsraTos B
COOTBETCTBUM C 4.6, XOTS OTPULLATENBHBIE 3HAYEHNUS COAEPKAHUA CBUHLA B BOAE TEOPETUYECKN HEBO3MOXHBI.

7.9.2 MpunucaHHoe 3HaYeHue 1 ero HeonpeaeneHHoCTb

MpunucaHHoe 3Ha4YeHWe BbIMUCHSAIOT B COOTBETCTBMU C 5.6 Kak pobacTHOe cpeaHee apudmeTudeckoe
pe3ynsraToB, UCMONb3ys anroputM A npunoxeHus C.

X = x* = 6051010 mons/n. (24)
Bbluucnsaior Takke poﬁacmoe ctaHgapTHOEe OTKIOHEeHUe
s* = 142 10-10 monk/n. (25)

B cooTBeTcTBUM C 5.6 cTaHaapTHasa HeonpeaeneHHOCTb 3TOro NPUNUCAaHHOIO 3HAYeHUA UMEeET BUA:
Uy = 1,23s% /181 =13 10-10 mons/n. (26)

7.9.3 CtaHpapTHOe OTKIMOHeHue OLeHKU KOMNETeHTHOCTHU
CTaHZapTHOE OTKNOHEHME OLEHKM KOMMETEHTHOCTU MOMy4aloT B COOTBETCTBUM C 6.6 kak pobacTtHoe
CTaHAapTHOE OTKIIOHEHMEe
6 = s* = 142-107"0 monw/n. (27)

7.9.4 PekoMeHOaUuM NO UHTepnpeTauun HeonpenerieHHOCTU NPUMUCAHHOrO 3HAYEHUA
B cooTBeTCTBUM C pekoMeHAaumaMU 4.2 HeonpeaeneHHOCTb NPUNUCAHHOIo 3HaYeHUs1 He3Hauuma, ecnu

Uy <0,35. (28)

Ons uy,=1,25"8*4/P n & = s* NErko NOACYUTATb, YTO BbIPAXEHHE (28) YNOBNETBOPAET HEPABEHCTBY
p > 16. Ona 181 naGopartopumn (p = 181) kputepuii yaoBnetsopeH. Mo3TomMy HET CMbICNa ANSA STUX AAHHbIX
paccmaTtpuBaTb z-MHAEKC B COOTBETCTBUM C 7.6.

7.9.5 AHanus gaHHbIX Ans COoNbWOro KonuM4YyecTesa nadoparopuin ¢ UCNonb3oBaHueMm rpadukoB
Ha HOpMaribHOM BEPOATHOCTHON Gymare

Ha pucyHke 6 nokasaHbl pesynstathl ana 181 naboparopuu B Buae rpacmka B COOTBETCTBUU C UX NMPO-
LEHTHbIM paHroM (cM. 7.3) npu ncnonb3oBaHuM HOpMasnbHOro Macwrata. Pedynbrarbl Huke 0 MOb/MN U BblLLiE
1600 * 10~10 Monb/n He BbINK UCMONBb30BAHDI.

3Ha4yeHue z-uHaekca BblYMcneHo no dopmyne z = (x — 605)/142. Ecnu 3HaueHue z-unaekca naboparo-
puu Bbiwe 3,0 unu Huxe —3,0, €ro ykasolBatoT pSAOM C COOTBETCTBYIOLUM 3HAYEHUEM.

WHTerpansHas PyHKLMA pacnpeaeneHns Ana HOPManbHoOro 3akoHa co cpeaHum 605 - 10~10 monw/n un
CTaHaapTHbIM oTKNoHeHnem 142 - 1010 Monb/n nokasana Ha PUCYHKE LLITPUXOBOI NUHNEI.

KpaliHue 3HayeHus, ncnons3yemoie B po6acTHOM anropuTMe, UMEIOT BUA!

X* — 1,55* = 605 — 1,5 142 = 392 10-10 monw/n, (29)

x* + 1,5s* = 605 + 1,5 142 = 818 - 1010 mons/n. (30)

Ha pucyHke 6 MOXHO 3aMETUTb, YTO TOYMKM OTKSOHAIOTCA OT MYHKTUPHOW NMMHUM 3a rpaHuubl obnacrtu.
OTO yKa3bIBaET Ha TO, YTO pesynbratbl OTOGPaHbI U3 PasHbIX HOPMAarbHbLIX COBOKYMHOCTEN. TO4KM, pacnono-
JKEHHbIE AaneKo OT MYHKTUPHON NIMHUK, OTOBGPaHbI 3 COBOKYMHOCTU C BonbLUe Aucnepcuen, Yem aucnepeus,
COOTBETCTBYIOLLIAS TOUKAM, PACNONOXEeHHbIM GrIN3KO K AMHUK.

Ha pucyHke Takke BUAHO, YTO pe3ynbraTtbl, KOTOPblE AAIOT 3HAYEHUE Z-UHAEKCa Bbiwe 3,0 unu Hwke
—3,0, pacnonoXeHbl ganbLlle OT MYHKTUPHOW NUHUKU. OTO NOAAEPHMBAET 3aKIOYEHUE, YTO TaKUe 3HAYEHUS
Z-UHAEKCa cneayeT paccMaTpuBaTh Kak «CUrHan aencTeuiy. Boamoxma cutyauus, korga npu Hanuummn 6onb-
LLIOrO KONMYecTBa pesynsTaTtos, 3HAYEHNUS Z-MHAEKCa ANA KOTOPbIX Bbile 3,0 unu Hwke — 3,0, BCe TOYKM Ha
rpadpuke, Kak Ha pUCyHke 6, nexxar 6rnnsko K NYHKTUPHOW NMHMK. B Takom cnyyae rpachmk He No3BONSET pac-
cMmarpuBatb 3HaYEHWUE Z-MHOEKCa KaK «CUrHamnm AencTBUNY.
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Ta6nuua 8 — [laHHble no cofepxanunio canhua B Boae (1010 mons/n), nonyyeHHsle B 181 naBopaTopuu ¢ npeacTas-
NeHHbIMU NnabopaTopHbIMU 3HAaYEHUSIMI pacLUMPEHHO HeonpegeneHHocTu (U)

I1a6. Pesynerat u J1a6. |Pesynerar u Jla6. |PesyneraT U Jab. Pesynerat u

1 —-960000 0 51 545 43 101 618 224 151 740 20
2 -12100 0 52 545 123 102 618 170 152 748 3
3 —-4800 0 53 550 8 103 620 25 153 767 113
4 —3860 0 54 550 55 104 620 40 154 772 213
5 -1500 0 55 550 5 105 621 6 155 800 60
6 —-1010 0 56 555 79 106 622 9 156 800 150
7 —1000 0 57 556 30 107 622 6 157 821 203
8 —1000 0 58 557 28 108 623 18 158 830 10
9 -965 0 59 557 28 109 625 15 159 857 27

10 —483 0 60 559 26 110 626 5 160 874 200

11 160 20 61 560 7 111 627 0 161 898 59

12 180 20 62 560 60 112 627 1010 162 900 100

13 203 0 63 569 116 113 627 15 163 920 140

14 256 13 64 570 86 114 628 3 164 950 110

15 319 0 65 571 16 115 629 26 165 965 0

16 335 18 66 572 40 116 630 40 166 968 0

17 340 180 67 574 35 117 630 580 167 990 0

18 400 20 68 578 0 118 632 50 168 990 80

19 404 36 69 579 52 119 637 96 169 1010 0

20 407 0 70 579 35 120 639 83 170 1250 140

21 410 97 71 579 8 121 640 130 171 1320 410

22 444 58 72 579 10 122 640 77 172 1450 460

23 450 20 73 579 17 123 642 20 173 1640 241

24 450 | 3400000 74 579 87 124 647 63 174 1900 46

25 463 19 75 580 150 125 647 0 175 2413 20

26 470 10 76 582 122 126 650 160 176 2460 0

27 470 30 77 589 57 127 650 30 177 2900 900

28 474 0 78 589 10 128 650 80 178 10000 0

29 480 100 79 590 0 129 650 48 179 386000 31000

30 482 122 80 590 0 130 650 30 180 670000 60000

31 483 241 81 590 45 131 653 5 181 630 - 10° 60 108

32 490 60 82 590 60 132 658 27

33 492 25 83 590 0 133 660 20

34 492 1 84 591 112 134 660 120

35 493 24 85 591 9 135 660 34

36 493 5 86 594 4 136 663 32

37 495 0 87 594 119 137 675 280

38 500 70 88 597 9 138 675 0

39 500 10 89 600 20 139 680 8

40 500 10 90 600 300 140 680 50

41 501 75 91 603 60 141 680 70

42 504 0 92 603 24 142 685 0

43 510 130 93 603 13 143 700 0

44 510 110 94 604 18 144 700 100

45 512 6 95 608 30 145 700 110

46 526 26 96 608 8 146 700 300

47 530 9 97 609 9 147 708 44

48 530 40 98 610 61 148 709 48

49 530 60 99 613 22 149 710 100

50 545 30 100 618 7 150 729 41
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X — NpOLEHTHBI paHr nabopatopuu, % ; Y — coaepxaHue ceuHua B soae, 1010 mons/n
MpumeyaHune — Pesynsratel 19 nabopatopuii He BKITHOYEHbI.

PucyHok 6 — Mpaduk pe3ynsTaTtos onpeaeneHns coaepXaHus ceuHua B Boae 162 naboparopui
Ha HOpManbHOW BEPOSITHOCTHOW Oymare

Xy

Ha pucyHke 7 nokasaHbl pesynbsraTthl TONLKO AN TeX naboparopuil, Y KOTOPbIX 3HaYeHUs Z-uHpaeKca
nexart B npegenax +3,0, BkNoYas KpailHUe TOYKM, KOTOpblE MOKa3bIBAOT HEONPeAeneHHOCTb, 3adukcupo-
BaHHy0 nabopartopusimu. (Pesynstatel AByx naboparopuii 24 n 112, oGnagaiowme o4eHb BbICOKOW Heonpe-
JENEHHOCTbIO, He 6binu BKoYeHbl B 06paboTky.) HenpepbiBHas ropusoHTanbHasi MMHUA Ha 3TOM rpaduke
npencraenser co6oi NPMNUCaHHOE 3HAYEHUE, a NYHKTUPHbIE NIMHMK C 06enX CTOPOH — 30HY PacLLMPEHHONA
HeonpeaeneHHOCTH NPUNUCAHHOTO 3HAaYEHUA.

Ecnun 661 nabopaTtopun NpaBunbHO BLINOMHANWU BbIMUCAEHWE paclUMPEHHON HeonpeaesieHHOCTU CBOUX
pe3ynsTaTtoB, TO OKONO BCEX BEPTUKaNbHLIX NIMHWIA Ha PUCYHKE 7 MOXHO Gbino Gbl BbipesaTb 06nacTb, LUMpUHa
KOTOPOi paBHa NPUNUCAHHOMY 3HAYEHMUIO * €ro pacLUMpeHHas HeonpeaeneHHoCcTb. OaHaKo (CM. PUCYHOK 7)
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X — npoueHTHbI paHr naboparopuu, % ; Y — coaepxanue cenHUa B BOAE, 100 monib/i; a — npunuCaHHOe 3Ha4EHME * ero pacium-
peHHaA HeONpPeAEeNeHHOCTb,

MpumeyaHune — Pesynsrarbl 25 nabopatopuii He BKITIOYEHD.

PucyHok 7 — pachyk HopmaribHON chyHKLMN BEPOSITHOCTY C paciluMpeHHOI HEONPEAENEeHHOCTbIO
MO AaHHLIM COASPXaHUA CBUHLIA B BOAE 156 naGopatopuii
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MMEeTCA MHOro NnabopaTopui, BEPTUKANbHbLIE NMMHUM KOTOPLIX M0 06 CTOPOHLI MPUMUCAHHOTO 3HAYEHUS He
[IOCTUraIoT 3TON 06NnacTn. 3TO NO3BOMAET NPEANONAraTh, YT0 MHOrMe Naboparopun HeMPAaBUALHO BLINONHWUNN
BbIMMCINEHUSI HEONPEAENEHHOCTU. BeposATHO, OHM He BKMIoYUNM B 06paboTKy BCE 3HAUMMbIE UCTOMHUKN He-
onpeaeneHHoCcTy.

7.10 O0BLeaAUHEHHbIN NOKa3aTernb

Yacro B npegenax eAUHCTBEHHOIN NPOrpamMMbl KCNEPUMEHTANbHOW NPOBEPKU KOMIMETEHTHOCTU pe3ynb-
Tatbl AOMKHbI ObITh MOMYYEHbl ANSl HECKOMBbKMX UCCNeayeMblX OOBLEKTOB MM HECKONbKUX U3MEPAEMBIX BE-
nMuvH. B aTOM cny4dae pe3ynbrartbl ANs K&KA0ro uccneayemoro o6bekra u Kaxxaon namepsieMon BENMYUHLI
HeobX0AUMO MHTEPNPETUPOBATbL B COOTBETCTBUM C 7.2—7.9, T.e. pe3ynbratbl AN KaXA0ro uccneayemoro
obbekTa u KaXxaon usMepseMon BeNUUMHbI Cneayet aHanuanMpoBartb oTAenbHO. ECTb cnyyaum, korga agsa unu
Gonee marepuanoB C yCTAHOBAEHHbLIMW YPOBHAMMW 3KCNEPUMEHTA BKAIOYEHLI B NPOrpaMMy Ans onpeaene-
HUA ApYyrMx acnekroB paboTbl naboparopuil, TakMx Kak NOBTOPAEMOCTb UK NIMHENWHOCTL. B Takon cutyaumm
KoopaAuHaTop AOJKEH npeaocraBuTb y4acTHUKaAM NOMHOE onucaHue CTaTUCTUYECKOro ninaHa aKCrnepuMeHTa
1 ucnonb3yembix npoueayp. Ecnu aBa aHanorn4HbIX Matepuana BKNIOYEHbI B NporpamMmmy ans 06paboTtkm mx
kak KOaeHoBCKOW napsbl, AOMKHbI ObITb NPUMEHEHbI CneunanbHble METOAbI, YCTAHOBMEHHbIE B 8.5.

PekomeHgyeTcsa ucnonb3oBarb rpacduyeckue MeToabl, onucaHHble B pasaene 8, ecnu pesynsrarbl No-
nyYeHbl N0 HECKOMNBbKUM UCCneayeMbiM 00beKTam UM HECKONbKUM U3MEPAEMbIM BENUUMHAM. 3HaYeHus no-
Kasareneun o0bLEeaMHAIT cnocobamm, KOTOpbIE HE CKPLIBAIOT MH(POPMALIUIO O BLICOKMX 3HAYEHUSIX OTAENbHbIX
nokasarenei. Takum 06pa3om MOXET ObITb MONy4YeHa AoNONHUTENbHAA uHpopMauma o paborte naboparopun,
Takas Kak Koppensauus Mexay pesynstataMmu 4na pasnnudHbiX U3mepsaemMbiX BEAIMYUH, HE O4YeBUAHas No AaH-
HbIM TabnuL, KOHKPETHOIO Nnokasarens.

Mporpammel, KOTOpbIE MPEayCMaTpUBAIOT U3MepeHUe GOMbLUOro KOMMYecTBa BENMUYMH, MOTYT TaKkKe
npegycmarpusarb NoACYET BOMbLLOrO KONMYECTBA CUTHANOB AENCTBUI U CUTHANOB NPEAYNPEXAEHUS, YTO NO-
3gonsiet naboparopusam uaeHTUPUUMPOBaTL Takue curHansl. B 3ToM cnyvae nony4YeHHble 3HaYEeHUs JOIDKHbI
ObITb NPEACTaBNEHbI B OTYETE, CoAepXaLem noapodHoe onucaHue pesynsTaTtoB U UCNOSIb30BaHHbLIX METOA 0B
B COOTBETCTBUM C 7.2—7.9. JlaGopaTtopuu, He NONy4MBLUME TAKUX CUTHANOB, MOTYT NPEAOCTaBUTb TOMbKO
KpaTKMil OTYeET.

[l puMedYaHne — Mcnonb3oBaHune OGbeqMHeHHbIX nokasarenen B cny4yae HeCKONbKUX 06bLeKTOB U €ANHCTBEH-
HO U3MepseMol BENUYUHBI (CpefHee 3Ha4YeHne, CyMMapHbIN Z-UHA eKC, CpefHAs cCyMMapHas abconioTHasi pa3HOCTb, KBa-
apart paSHOCTI/I) WNn B criydae HeCKONTbKUX n3MepAaeMblX BeUYnH (CpeﬂHI/IVI abcontoTHLINA Z-UHAEeKC unm cpegHee apmp—
MeTu4Yeckoe abComMOTHLIX 3Ha4YeHUIA pa3HOCTH, AeNEHHOe Ha npeaenbl U3MeHeHWs1 OLeHKM) He pekoMeHnayeTcsi. CpeaHuid
(I/IJ'IM cymmapru?l) Z-UHOEKC UMEET CYyLLeCTBEHHYIO OLJJI/I6Ky, NOCKONBKY CyMMa HUBENUPYET 3Ha4YeHUA C NPOTUBOMONOX-
HeIMW Npu3Hakamu. CpeaHAs (unu cymmapHas) abcontoTHaa pasHOCTb U CyMMa KBafpaToB OTKIIOHEHMIA Takke UMeeT

cepbesHblil aHanoruyHelil HegocTaTok. To e OTHOCUTCS K cpefHeMy aBGConoTHOMY Z-UHAEKCY U cpefHeMy abComoTHOMY
nabopaTopHOMY CMeLLEeHUIO.

8 lNpadjmyeckmne metoabl Ans o6bLEeANHEHUS NOKa3aTenen B criyyae HeCKONMbKUX
n3mepseMbIX BENIMYMH B OAHOM payHAe dKCNepuMeHTanbHoOM NpoBepKn
KOMMETEHTHOCTU

8.1 MNMpumeHeHue

KoopauHaTop OOmKeH pacCMOTPETb UCMONb30BaHUE MOKAa3aTens, Nony4eHHOro Npu KaXKaol aKcnepu-
MEHTanbLHON NPOBEPKE KOMMNETEHTHOCTMU, NPEAYCMOTPEHHONW NPOrpamMmmon, YToObl NOArOTOBUTL Fpadpuku B CO-
oTBeTcTBUM C 8.2 U 8.3. Mcnonb3oBaHne z-uHAeKca B STUX rpachukax AaeT NpeumyLLecTBO UCTONb30BaHUSA
CTaHJapTU30BaHHbLIX OCEe, YTO NO3BOMSAET YNPOCTUTL NPEACTaBNEHUe U UHTEpPNpeTaumio pesynsraTtos. Mpa-
hMKM JOMKHBI BbITh AOCTYMHbI Y4aCTHUKAM, NPeAOCTaBNsAA BO3MOXHOCTb KaXKa0MYy BUAETb, [4e pacrnonoxe-
Hbl €r0 COBCTBEHHbIE pPe3ynkTaThbl N0 OTHOLLEHUIO K Pe3ynkTaTam Apyrux y4acTHUKOB. [1pu STOM AOMKHbI ObITb
MCMOSIb30BaHbI OYKBEHHbIE Y YUCIOBbLIE KOAbI, TaK YTOObI KaXabI y4aCTHUK MOT MAEeHTUULMPOBATL CBOU pe-
3ynerarbl, HO HE MOT MAEHTUMUMPOBATL Pe3ynbTaThl APYrMX YYacTHUKOB. [paukm 4OmkHbI ObiTb AOCTYMHbI
KOOpAMHATOPY AN OLeHKN obLuen a¢pEKTUBHOCTU NPOrpamMmmMbl U HEOOXOAUMOCTU aHanm3a KpuTepus OLEHKM
KOMNETEeHTHOCTMN.
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8.2 N'mcTorpammbl Nokasartenemn

8.2.1 OOwme nonoxeHunA

Ons noaroToBKU rMCTOrpamMmbl Z-MHAEKCA COBMPaIOT 3HAYEHUA Z-MHAEKCA NPU UBMEPEHUW OQHOW Xapak-
TEPUCTUKU B OQHOM payHAE Nporpammbl SKCNEPUMEHTANLHOW NPOBEPKM KOMMETEHTHOCTU, KaK NMOKa3aHo Ha
pucyHke 8. [lns ructorpaMmMel UCMONL3YIOT MHTEpPBAN NpudnuantensHo ot 0,3 go 0,5, B KOTOPOM rucTorpamma
[laeT xopollee HarnsgHoe npeactaenexnue. NuHum, npoxoaawme vyepes Toukun £ 2,0 u £ 3,0, npeacrasnsaior
KpUTEpUI OLEHKN KOMNETEHTHOCTU. PEKOMEHAYETCS MCNOMNb30BaThL AN rMcTorpamMmmbl MHTEpBan + 6,0. Ecnun
pesynbTaTtbl HE BMMCLIBAIOTCA B 3TOT MHTEPBAN Unu CrpynnupoBaHbl B 60onee y3kon 06nactu, aHanuTuk MOXeT
BbIOpaTb ApYyrow uHTepBan.

Ecnu npegnodteHne otaaHo rucrorpammam nabopaTopHbiX CMELLEHUIA UKW OTHOCMTENbHbIM nabopa-
TOPHBIM CMELLUEHUSIM B NPOLEHTaX, TMMCTOrpaMMbl 9KBUBANEHTHBIX MHTEPBANOB, KaK «CUMIHANOB NPeaynpex-
OEHUsI» N «CUrHanoB AeNCTBUINY, ONPEdensIoT, Kak onucaHo Huxe. B aTux cnyyasx uenecoobpasHo onpege-
NeHue rpaHnuLbl 30Hbl «CUTHANOB AEeCTBUINY HA OCHOBE YCTAHOBMNEHHbIX TPEBOBaHNUI BMECTO UX BbIYUCNEHUS
Ha OCHOBE CTaHAApPTHOrO OTKMOHEHMS OLIEHKN KOMNETEHTHOCTH.

Tabnuya 9 —MpaHuubl 30H NpegynpexgeHnsa n JeicTBuii

c MpaHuLbl 30HbI MpaHuLbl 30HbI O6BLWui MHTepBan
TAaTUCTUKa MHTepBaﬂ rmcrorpamMmmbl o o

CUrHana npedynpexieHna | curHana Jenctsunn rMcTorpamMmel
NaGopaTopHoe cMeLleHne 010,36 f0 0,5 & +206 +3,06 +6,06
OTHocuTenbHoe nabopatopHoe| OT 30 G X go 506 1X +2006G IX + 300G IX +6006 IX
CMelLieH1e B MPpoLieHTax
Z-NHAEeKC 0r0,3800,5 +20 +3,0 +6,0

Mctorpamma npeacraenset coboi yao6HbIN MeToa rpachu4eckoro NpeacTaBneHns, eCNu KONMYeCcTBO
M3MEpPSAEMbIX XapaKkTepUCTUK HEBEMUKO WUIIU UIMEPSAIOT Pa3HOPOAHbIE XapakTepuUcTukn. OTaenbHble y4acTHU-
KW MOTYT UAEHTUULIMPOBATL NONOXEHUE UX PEe3ynbTartoB, OLEHUTb CBOIO paboTy U He0OXOAMMOCTb NpoBe-
AEeHUs aHanu3a CBOMX METOAOB. YUYaCTHUK, JOCTUILLMIA BbICOKOTO 3HAYEHUS Z-UHAEKCA, UMEET BO3MOXHOCTb
C MOMOLLbIO TMCTOrPaMMbl YBUAETb, HACKONbLKO 3HAYEHWE ero nokasarensa oTNM4aeTca OT 3HaYEeHUi, OCTUr-
HYTbIX APYTMMKN YHACTHUKAMM.

KoopauHaTop umeeT BO3MOXKHOCTb MO rMCTOrPaMMe YBUAETb, Kak 4acTo y4aCTHUKU HE YAOBIETBOPSIOT
KPUTEPUIO OLIEHKN KOMNETEHTHOCTU. ECnu XBOCTBI rMCTOrpammbl BbIXOAAT 3a npeaens! + 3,0, TO HECOOTBET-
CTBUS NPUCYTCTBYIOT B UCNOMNb3yeMOM METOAE (MMM METOAAX) USMEPEHUIA, a HE NPUCYLLM Y4aCTHUKaM. B aTom
cnyyae Metof (WU METOALI) M3MEPEHUN JOSMKEH ObIThb YNYULLEH UNU KPUTEPUI OLIEHKWM KOMNETEHTHOCTHU 4011-
»eH ObITh ocriabneH (3a cuet ysenuuenns 6). Ecnu rucrorpamma HaxoauTtcsi B MHTepBane + 2,0 He Gonee
YeM C [IByMSl OTAEMNbHLIMW 3HAYEHUAMU Z-UHAEKCOB BHE 3TUX NPEAENOB, 9TO 03HAYAET, YTO KPUTEPUI OLIEHKU
KOMMETEHTHOCTU MOXET BbITb caenaH Gonee CTporuMm (3a cueT yMeHbLueHust S ).

8.2.2 MNpumep. KoHueHTpauusa aHTuTen

3HaueHus z-uigekca ana d1 npuseaeHbl Ha pucyHke 8 B (hopMe rMcTorpaMmei.

Y
8_
I I
- L |
6_
| I
5- T e B |
‘- | |
3 | _ | X — z-nnpekc ans annepreHa d1; Y — konuuectso
| | na6oparopwmii
2 —
1 I PucyHok 8 — MicTorpamma 3Ha4eHuii
_l | Z-uHaeKkca Ansa oAHOW SKCNepUMeHTanbLHON
0 T 1 T T NpoBepKN KOMNETEHTHOCTU (AaHHbIe ANA an-
3,75 275 175 075 025 125 225 325 X nepreHa d1 u3 Tabnuupl 7)
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8.3 WTpuxosble rpacduku

8.3.1 OOwme nonoxeHus

[na noaroToBKM LUTPMXOBOrO rpadomka coOMpaloT 3HaYeHMsA z-MHAEKCa U OTpakaloT Ha rpadumke, Kak
NMOKa3aHO Ha PUCYHKE 9, HA KOTOPOM OTODPaXKEHbI 3HAYEHMA Z-MHAEKCA AN KaXQ0ro y4acTHuKa (Z-MHAeKe —
310 h-ctatuctuka no NCO 5725-2, a witpuxosble rpadmkn — rpadmkn h-ctatuctuku no UCO 5725-2).

LLTpuxoBbie rpachukm nogxoaat Ans npeacraBneHus z-uHaekca 60onbLioro KonmuyecTBa aHanormyHbIx
XapakTeEPUCTUK Ha OAHOM rpaduke. 3TU rpadukn BbISBMSIOT 00LUME CBOWCTBA Z-MHAEKCA ANS y4aCTHUKA,
Hanpumep, ecnn OH UMEET HECKOSbKO BbICOKUX 3HAYEHUW Z-MHAEKCA, 9TO yKa3blBAET HA HEAOCTATOYHOE Ka-
4YecTBO paboThbl.

8.3.2 MNMpumep. KoHueHTpauua aHtuten

3HaueHune z-uHgekca u3 Tabnuubl 7 NOKasaHo B BUAE LUTPUXOBOTO rpaduka Ha pucyHke 9. B cooTeeT-
CTBUM C 3TUM rpadmkom nadopatopum B n Z fOmKHbI UCKaTb NPUYUHY CMELLEHUA, KOTOPOe MPUOMAMXKEHHO
O[MHAKOBO Ha BCex Tpex ypoBHaX. Ans nabopatopuii K u P 3HaK z-MHaekca 3aBUCUT OT TUMa aHTUTEN.

8.4 WtpuxoBon rpacdmk cTaHAAPTU30BaHHbIX NOKa3aTesrien NnoOBTOPAEMOCTH

Ecnu nOBTOPHbIE N3MEPEHUS BLINOMHAIOT NPU 3KCNEePUMEHTaNbHOW NPOBEPKE KOMMETEHTHOCTU, pe3ysib-
Tatbl MOryT BbITb MCNOMNbL30BAHbI AN NOCTPOEHUA rpaduka k-CTaTtucTtuku B cootseTctBum ¢ MCO 5725-2.

YA
4,0

30—++—1——f1++- — 11— t++1—F+1TTH—

20—1+++-—t1++-+ — 1114+ +t++1+—-Ft++-TH-

1’0 e e I . 1 b - = —t —] b ot e | — e e ] —

M

ABCDEFGHI JKLMNOPQRSTUVWXYZa

Y — z-nHAekc

PucyHok 9 — LLTpuxoBoit rpaduk z-unaekca B uHtepsane ot — 4,0 o 4,0 4ns oAHON NporpamMmel 3KCnepuMeHTansHonl
MPOBEPKN KOMMETEHTHOCTH, B KOTOPOW YH4aCTHUKN onpefenanu KoHUeHTpauuu IgE aHTuTen Ans Tpex annepreHos
(cm. Tabnimyy 7)

8.5 IN'paduk KOgeHa

8.5.1 OOwme nonoxeHus

Ecnu npobbl ABYX aHanorMyHbiX Matepnanos ObinyM UCCNEA0BaHbl MPU 3KCNEPUMEHTaNbHOW NpoBepKe
KOMMNETEHTHOCTU, NPeayCMOTPEHHON nNporpammMon, rpadpuk KogeHa npegcraBnaer cobon oueHb UHPOpMAaTUB-
HbIV rpadpuyeckuini METOA aHanm3a pesynbratoB. Ero cocraBnsaioT Kak rpadumk z-MHAekca Ans OAHOro M3 ma-
TepuanoB B 3aBUCUMOCTU OT Z-UHAEKCA, NONYYEHHOro Ansa Apyroro marepuana. Kpome T0ro, B COOTBETCTBUM
¢ 8.5.2 BbIMMCHAIT A0BEPUTENLHLIN 3NMUMC, KOTOPLIN NOMOraeT uHTepnpeTnpoatb rpaduk. MNpadpuk KOaeHa
AN UCXOAHBIX AAHHbIX NaboPaTOPHBIX CMELLEHUIA UMM NMPOLIEHTHbLIX CMELLEHUIA MOXET ObITb MOMYy4YeH Ha OC-
HOBE Z-UHAEKCOB B COOTBETCTBMM C NpuMevaHmemM 1 (CM. HUXKE).

Ecnu rpaduk KOgeHa noCcTpoeH, ero MHTepnpeTaumsa COCTOUT B CreAYIOLLEM.

MposepatoT rpauk 4nA TOYEK, KOTOPbIE 3aMETHO OTNMYAIOTCA OT OCTanNbHbIX AaHHbIX. Ecnu naboparo-
pYA HEKOPPEKTHO peanu3yer MeTof, TO e pe3ynbTarbl CMELLEHbI U PACMONOXEeHbl Aaneko OT APYrMX AaHHbIX
BAOMb [MaBHOM OCK annunca. Takoe CMeLleHne MOXET Npou3oiTi, ecnu naboparopusi UMeeT BPeMEHHOM
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pasbpoc B pedynsrarax. ToUKU, pacnonoXeHHbIe Ha IMaBHOK OCU SMMMMCca, COOTBETCTBYIOT y4aCcTHUKaM, 06-
najaoLmMM He0CTaTOYHON NOBTOPSAEMOCThIO.

b) AHanusupylot rpadmk Ha HanuyMe AokasaTenbCTB B3aMMOCBSI3EN Mexay pesynbratamu Ans AByX
nccneayeMblx marepuanos. ECnn Takas CBA3b CyLUECTBYET, 3HAYWT, UMEETCS NPUYUHA CMeLLeHus, obLias
Ans naGoparopwuii. 3TO ABNAETCA AOKA3aTENbLCTBOM TOM0, YTO METOA U3MEPEHUI He Bbin afeKBaTHO YCTaHOB-
neH. Nccneposanne mMeToaa NO3BOMAET YNyULIUTL €r0 BOCNPOUM3BOAUMOCTb. AHANM3 PaHrOBON KOPpensiLum,
OMUCaHHBIN HUXKE, MOXET OblTb MCNOML30BaH AJIS NPOBEPKU HANMYKUSA CTATUCTUYECKU CYLLECTBEHHON 3aBUCH-
MOCTU Mex@ay pesynsratamu UsmMepeHuin AByx uccneayemblx matepuanos. 34ecb UCNONL30BaH PaHIOBbIN, a
He 00bl4YHbIN KO PULMEHT KOPPENALMK, MOCKONbKY NocneaHuit Gonee YyBCTBUTENEH K OTKIOHEHMIO AAHHbIX
OT HOPMarnbHOro pacnpeaeneHus.

8.5.2 loBepuTenbHbIN MNC (HA OCHOBE MeToaa [KeKcoHa, cMm. [2])

8.5.2.1 OBLume nonoxeHus

Xp 12 Xp 21 -1 Xp p — PE3YNbTaTLI MCCNIEAOBAHMI MaTEpuana A BCemu naGoparopusamMu;

X 11 XB 21 - X p — PE3YNbTaThl UCCNE0BaAHMII MaTepuana B scemu naboparopusamu;

P — KonuyecTso naboparopui.

Bbluncnsior cpegHve u ctaHaapTHbIE OTKIOHEHUS AN 3TUX ABYX HABOPOB AaHHbIX:

;A,;B, S, SB;
a TaKKe K0O3PMULIMEHT KoppensaLMn P . BelUNCAAIOT 3HAYEHWNE Z-MHAeKCa ANA KaXAoro Marepuana:
Zpi=(Xai = Xa)Sa, i=1, 2, ... p; (31)

zg; =(Xgj —Xg)/Sg. i=1,2, ..., p (32)

U BbIMMCNAKT 00beAUHEHHLIN NoKasaTesb no ABYM Marepuanam:

2 a 2
ZpB,i = \/ZA,i ~2pzp iz +25)- (33)

OI'Ipe,EleJ'IFI}OT HOPMUPOBAHHbLIE NEPEeMEHHbIe:

Zp = (Xp — Xa)/sa, (34)
ZB = (XB - YB)/SB (35)

[Nt HOPMUPOBAHHBIX NEPEMEHHBIX AOBEPUTENbHbIN SMNUNC MOXET BbiTh 3anucaH B TepMuHax T2 cra-
TUCTUKW XOTENMMUHra:

23 —2pzpzg + 28 = (1- PA)T2, (36)

rae 72 =2{(p - 1)/(p - 2}F_,2, p-1). (37)

3aeck Fy_ (2, p— 1) — KBaHTUNbL F-pacnpegeneqns ¢ 2 u (p — 1) creneHamu cBo6oabl yposHa (1 — a).
Annnnc MoxeT GbITb n30GpaeH Ha rpacuke Z-MHAEKCOB C OCAMU Z, U Zg W 3HAYEHUAMU Z, B UHTEpBane

-T< Z) < T
zg = pzp (- pA(T2 - 23). (38)

MpumevaHune 1 — YTobbl N306pasnTb JOBEPUTENBHLIA ANMUMNC Ha rpaduke ¢ OCAMU B UCXOLHBIX efNHULAX 13-
MepeHWiA, crnegyeT npeobpasoBaTk NOMyYeHHbI HaGop Touek 0GPaTHO K UCXOAHBIM 3HAYEHUAM:

Xa = Xn *Sp Zp;
Xg= Xg +sg°Zg

Ansa nsobpaxeHns [JOBepUTENBHOMO anMnca Ha rpaduke ¢ ToUKamu, NPeAcTaBnsAoLMMY NabopaTopHble cMelLe-
HWA Dy 1 D, 3Ha4eHWs], COOTBETCTBYIOLLME TouKaM, NpeoGpasyHoT:

Dy =5y - Zp,
Dg=sg-zg.

32



roCT P UCO 13528—2010

Ana naobpaxkeHss AOBEPUTENBHOMO annumnca Ha rpaduke ¢ OCAMM, KOTopble NOKaskblBakT OTHOCUTENBHOE nabo-
paTopHoe cMellieHne B npoueHTax Do, U Do, BbILIEYNOMAHYTHIE 3Ha4eHUA NpeobpasytoT No crneaytowmm dopmynam:
Dpo, =100s, - Zp/Xp,
Dgo, =100sg - Zg/xg.

3Ha4yeHss 0O6bEeJNHEHHOTO Z-UHAeKca MOryT ObiTb MCMOMb30BaHbl Kak MOMOLLb MPW MHTEpRnpeTaumu
rpacdmka tOgena. Camoe BLICOKOE 3HAYEHWE OOBLEAWHEHHOTO z-MHAEeKca COOTBETCTBYET CaMbiM BbICOKUM
ypoBHAM 3Haunmoctu 1000 % npu BbIYMCNEHUN AOBEPUTENBHOTO annunca. Takum o6pasom, 06beaNHEHHbIN
Z-VHAEKC MOXET ObITb MCNOMb30BaH ANa naeHTudukaummn Hanbonee skcTpemarnbHbIX Tovek Ha rpaduke Koae-
Ha. B cnyyae, koraa HeoOX0AMMO UCKIIOYNTE OAHY UIU HECKOMBKO YA aneHHbIX TOUYEK U MOBTOPHO BbIMUCIIUTL
[A0BEpUTENbHbLIN 3MNUNC, 06bEeANHEHHbIN Z-UHAEKC MOXET ObITb UCMONbL30BaH AN UAESHTUDUKALUU UCKIIO-
YaeMbIX TOYEK.

MpumedvaHune 2 — Heobxognm pobacTHLI METOA BLIMUCIIEHUS annunca, ofHako ,quanm Takoro MeTofia noka

He paapa6OTaHbl 3HayeHWe OTKNOHEHNS MOXET ObiTb BbIYMCNEHO, YYUTEIBAS UTO (za, B, ,)2/(1 - ) noagvuHAETCA pacnpe-
AeneHuio x2 ¢ 2 cTeneHsMn coboabl. KoppeKTUpYIoLLmi KOSDMULIMEHT MOXET BbITb NONyYeH MeTo,anVl UMUTALMOHHOTO
MO EennpoBaHus.

8.5.2.2 Mpumep. KoOHUEHTpaumsa aHTuTen

B Tabnuue 10 npuBeaeHbl JaHHbIE, NONYYeHHbIE NPU ONPeaEeNeHMN KOHLIEHTPaLWUKN aHTUTEN B [BYX aHa-
nornyHbIX npobax. HeobxoanMo NOCTPOMTbL AOBEPUTENBHBIN annunc. [ins 29 nabopatopuii (p = 29) U ypoBHS
3Hauumoctu 100a % = 5 %, F(1 —q) (2 p—1)=3,34. CnepgosatenbHo, 7= 2,632 1 B TEpPMUHAX HOPMUPOBAHHbIX
nepemMeHHbIX 95%-Hblii JOBEPUTENbHBIA INAUNC UMEET BUA:

2 — 1412252 + 28 =3,48. (39)

SNNUNC 1 TOYKU Z-MHAEKCOB NOKa3aHbl Ha pucyHke 10 BMecTe C annuncaMu Ana ypoBHEN BEPOATHOCTU
1000 % =1 % n 0,1 %. O6beamHeHHbIE NoKasarenu npuseaeHsl B Tabnuue 10.

AHanus pucyHka 10 no3sonseT BbigenuTb ABe nadoparopum (5 u 23), 3Ha4EHUS KOTOPLIX PACNONOXKEHbI
B BEPXHEM MnpaBoM kBagparte. MiM COOTBETCTBYIOT 3Ha4YeHUA 00beAMHEHHOTO Zz-uHaekca 1,641 n 2,099. Ja-
GopaTopun 26 COOTBETCTBYET BLICOKOE 3HaY€HUe z-uHaekca ans marepuana B u o6beauHeHHOro z-uHaekca
2,059. MNocne nabopatopwuii 5, 23 1 26 cneayoLen naboparopuein, AaloLEel BbICOKOE 3Ha4YeHne 00beanHeH-
HOro z-uHAaekca, Aenserca nabopaTtopus 8 (06beauHeHHbIN nokasarens 1,501).

Touyku, cooTBeTcTBylOWME naboparopuam 23 W 26, nonagalot Mexay annuncamn anst 5 %-Horo u
1 %-HOro ypoBHeN 3HaYUMOCTU. TakuMm 06pasoM, 3TU pe3ynbTaThl yMECTHO Obino 6bl 06paboTaTh Kak «CUrHan
npeaynpexaeHus» u NpoBepuTb UX B CrieayioLlei NpoBepke, NPeaycMOTPEHHON MPOrpaMMOiA.

Tabnuuya 10 — [aHHble U BEMUCMEHNS 4N NPOrpaMMbl Mo ONPefeneHuio KoHLUEeHTpaLumu aHTUTen Ans AByX aHarno-
FMYHBIX annepreHos

MaGopaTopws HanHbie Z-NHAeKC O6beaUHEHHbI

i Anneprex A Annepren B AnnepreH A AnnepreH B nokasarens
Xp, i Xg,i Zp Zg,; 2pB,i

1 12,95 9,15 0,427 0,515 0,370

2 6,47 6,42 -1,540 -0,428 1,275

3 11,40 6,60 -0,043 -0,366 0,336

4 8,32 4,93 -0,978 —-0,942 0,737

5 18,88 13,52 2,228 2,023 1,641

6 15,14 8,22 1,092 0,194 0,965

7 10,12 7,26 -0,432 -0,138 0,349

8 17,94 9,89 1,942 0,770 1,501

9 11,68 417 0,042 -1,204 1,234

10 12,44 7,39 0,272 -0,093 0,344

11 6,93 7,78 -1,400 0,042 1,430

12 9,57 5,80 -0,599 -0,642 0,477
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OkoHyYaHue mabnuubi 10

HaHHele Z-AHpekc O6beANHEHHBIt
J'Ia60piaTopM;| AnnepreH A AnnepreH B AnnepreH A AnnepreH B "°K:3aT§nb
X i Xg i Zp Zg AB/
13 11,73 5,77 0,057 -0,652 0,693
14 12,29 6,97 0,227 -0,238 0,429
15 10,95 6,23 -0,180 -0,493 0,388
16 10,95 5,90 —-0,180 -0,607 0,497
17 11,17 7,74 -0,113 0,028 0,134
18 11,20 8,63 -0,104 0,335 0,415
19 7,64 3,74 -1,185 -1,353 0,986
20 12,17 7,33 0,190 -0,114 0,282
21 10,71 5,70 —-0,253 —-0,676 0,529
22 7,84 6,07 -1,124 —-0,549 0,833
23 20,47 15,66 2,710 2,762 2,009
24 12,60 11,76 0,321 1,415 1,210
25 11,37 4,91 —-0,052 —-0,949 0,913
26 11,36 13,51 -0,055 2,019 2,059
27 10,75 5,48 -0,241 -0,752 0,607
28 12,21 9,77 0,203 0,729 0,603
29 7,49 5,82 -1,230 —-0,635 0,902
CpegHee apudpmeTndeckoe 11,54 7,66 0,00 0,00
CraHgapTHOe OTKNOHEeHUe 3,29 2,90 1,00 1,00
KoadbpuyueHT koppenauymm 0,706 0,706

MpumevyarHune 1—[aHHble npuBefeHbl B Thica4ax (k) egunuy, (U) Ha nuTp (1).
MpuMevyaHune 2 — 3HayeHne Zz-uHpeKca B Tabnuue BLIMUCNIEHO C UCTIONB30BAHUEM HEOKPYITIEHHBLIX 3Haue-
HUW. 3Ha4YeHMa NOcrne OKPYrNeHUs nokasaHbl BHU3Y Tabnuupl.

Y |
5,0
4,0
3,0
2,0
1,0
0,0

-1,0
2,0
-3,0
4,0

5,0

-5,0 4

T T 1 1 1T 1T T T 712>
,0-3,0 -20-10 00 10 20 30 40 50 X

X — z-UHAeKe annepreHa A; Y — z-MHAeKe annepreHa B; a — ypoBeHb sHauumocTn 5 %; b — ypoBeHb 3HaunMocTu 1 %;
€ — ypoBeHb 3Hauumoctn 0,1 %

PucyHok 10 — Npadhuk lOfeHa ANA zZ-UHAEKCOB NO AaHHLIM Tabnuuye! 10
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8.5.3 Kputepuu paHroBoi koppenauum

8.5.3.1 O6Lwme nonoxeHus

FOCT P UCO 13528—2010

KpuTtepuit paHroBoi KOppensumun BbINOMHAIT C UCNONb3oBaHMEM KoadhdpuumeHTa koppensumu Cnup-
MaHa. 3ameHsIoT HabnogaeMble pe3ynbTathl ANs Matepuana A Ux paHramu (T.e. 3aMEHSIOT caMoe HU3Koe
3HayeHue Ha 1, crneayiollee nNo BENMUMHE — Ha 2, U Tak Aarnee, a camoe Bbicokoe — Ha p). ObpabarbiBaioT
HabniogaemMble pesynbTaTthl Ans matepuana B Takum xe o6pasoM. 3aBUCUMOCTL pPe3ynbTaToB XapaKkTepu-
3yeT BbIBOPOYHOE CpefHee PaHroB STUX 3HAYEHWUN. BbIYMCNAIOT KOIMULMEHT KOPPENnsaLun Mexay ABYyMS
CepusAMU PaHroB U CPABHMBAIOT pe3ynerar ¢ Tabnu4HbIM 3Ha4YeHuem (cM. Tabnuuy 11). Ecnn pacuetHoe 3Ha-
YyeHue GonbLue NPUBEAEHHOTO B TabnMue, 3aBUCUMOCTb MEXAY STUMU ABYMSI NEPEMEHHbIMU SIBFISIETCA CyLue-
CTBEHHON. PaHroBbiit k03 PULMEHT KOppensauum MOXET ObiTb BLIMMCIEH TaKKe CreyoLWUM YNPOLLEHHbIM
cnocobom. Ecnu Ky, 4. Kp o, - Kp , PaHrm nabopatopuii Ans matepuana A, a kg 4, kg 5. ..., kg , — paHmm ans
marepuana B, koapdurumueHT koppenauumn paHra MOXeT ObiTb BbIYMCIIEH N0 hopMyne

pr=1-62(ka; - kB,i)2 Kp(p® — 1},

rae CyMMMpOBaHWUE BEAETCS Mo p nadoparopusm,

Tabnwuya 11 — KpuTndeckue 3Ha4eHna ANS paHroBoro KosddulueHTa Koppensuum

(40)

Kputuueckue aHaueHns
KonuuecTtBo Touek Ha rpaduke
5 %-HbIll ypoBeHb 1 %-Hblll YpoBeHb
8 0,738 0,881
9 0,683 0,833
10 0,648 0,794
11 0,623 0,818
12 0,591 0,780
13 0,566 0,745
14 0,545 0,716
15 0,525 0,689
16 0,507 0,666
17 0,490 0,645
18 0,476 0,625
19 0,462 0,608
20 0,450 0,591
21 0,438 0,576
22 0,428 0,562
23 0,418 0,549
24 0,409 0,537
25 0,400 0,526
26 0,392 0,515
27 0,385 0,505
28 0,377 0,496
29 0,370 0,487
30 0,364 0,478

8.5.3.2 NMpumep. KoHueHTpauma aHtuten

MpuMep BbluMCNEHUS PAHTOBOro ko3dpchuumueHTa koppensauumn npuseaeH B Tabnuue 12. PacyeTHbiin paH-
roeblt k03phuumeHT koppenauuu (0,605) npeBbILIAET KpUTUIECKOE 3Ha4YeHue (cm. Tabnuuy 11) 0,487 ana
1 %-HOro ypOBHS1 3HAUMMOCTU U 29 Touek. Takum 06pasom, MOXKHO cAenarthb BbiBOZ, YTO B3AUMOCBSI3b NOKa3a-
Tenei, NpuBeAeHHbIX HA pucyHke 10, ABNSAETCS CTaTUCTUYECKU 3HAYNMOIA.

35



rOCT P UCO 13528—2010

Ta6nuya 12 — BblYMCTIEHWE PaHroBOro KoadhduLMeHTa KoppenaLum no AaHHsIM Tabnuuesl 10

OaHHble PaHr
NaGopatopus PasHocTb
i AnnepreH A AnnepreH B AnnepreH A AnnepreH B | kn, 1= kg, il
2, Zg Kn,i kg
1 12,95 9,15 25 23 2
2 6,47 6,42 1 13 12
3 11,40 6,60 17 14 3
4 8,32 4,93 6 4 2
5 18,88 13,52 28 28 0
6 15,14 8,22 26 21 5
7 10,12 7,26 8 16 8
8 17,94 9,89 27 25 2
9 11,68 4,17 18 2 16
10 12,44 7,39 23 18 5
11 6,93 7,78 2 20 18
12 9,57 5,80 7 8 1
13 11,73 5,77 19 7 12
14 12,29 6,97 22 15 7
15 10,95 6,23 11,6 12 0,5
16 10,95 5,90 11,5 10 1,5
17 11,17 7,74 13 19 6
18 11,20 8,63 14 22 8
19 7,64 3,74 4 1 3
20 12,17 7,33 20 17 3
21 10,71 5,70 9 6 3
22 7,84 6,07 5 1" 6
23 20,47 15,66 29 29 0
24 12,60 11,76 24 26 2
25 11,37 4,91 16 3 13
26 11,36 13,51 15 27 12
27 10,75 5,48 10 5 5
28 12,21 9,77 21 24 3
29 7,49 5,82 3 9 6
CyMMma KBagpaToB pasHocTei 1605,50
p(p2—-1) 24360
PacueTHbIN paHroBbli KOs dULMEeHT Koppenauumn 0,605
TabnuyHoe 3HadveHne Ana 1 %-Horo ypoBHS 3HAYUMOCTU 0,487

MpuMeyaHune — [aHHble ykasaHbl B Teica4ax (k) eaunnuy (U) Ha nuTp (1) obpasua, rae eanHULa o3HavaeT KoH-
LieHTpaLuo MexzyHapogHoro obpasiia cpaBHEHUS.

8.6 Mpachuku cTaHOAPTHBLIX OTKIIOHEHUIA NOBTOPAEMOCTHU

8.6.1 OOwWwMe nonoxeHus

Ecnu n nOBTOPHbLIX U3MEPEHUIA BLIMOMHEHO YYaCTHMKAMMW 9KCMEPUMEHTaNbLHOW NPOBEPKU KOMMNETEHT-
HOCTM, NPeayCMOTPEHHON NPOrpaMMoii, peaynbrarbl MOryT BbiTb UCNONBL30OBaHLI ANS NOCTPOEHUA rpaduka
naeHTudukaummn scex nadboparopuii, BIDOPOYHOE CpeAHEE U CTAHAAPTHOE OTKITOHEHUSI KOTOPbIX CYLLUECTBEH-
HO OTNMYalOTCA OT OCTanbHbIX. Ha rpacdmke M3obpaxkatoT BHYTpUnabopaTopHOe CTaHAApTHOE OTKMOHeHue
S; ANA Kaaon naboparopuu B 3aBMCHMOCTM OT COOTBETCTBYIOLLErO BbIGOPOYHOrO CpeaHero X; Ans nabo-
paTtopum.
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Ecnn X_= X* — BbIBOPOYHOE CPELHEE 3HAYEHUI X4, X5, ..., Xp, BBIMUCNIEHHOE B COOTBETCTBUM C ar-
roputmMoM A, S = s* — pobacTHoe 00bEeANHEHHOE 3HAYEHNE BEMUYNH Sy, S,, ..., Sp» BBIYUCNEHHOE B COOT-
BETCTBWUM C anropuT™MOM S, U AaHHbIE MOAYMHAIOTCA HOPManbHOMY pacnpeaeneHuto Ans HyneBon rmnoTessl
(pesynbTraThl NnabopaTopuit OTHOCATCA K OAHOW reHeparnbHOW COBOKYMHOCTM, UM HET pasnuunil Mexxay nabo-

paTopusiMu Mo BHYTPUNaGopaToOpHLIM CPEAHUM UMK CTAHAAPTHLIM OTKIOHEHMAM), CTaTUCTUKA

(o)

UMeeT pacnpegenexune, Bn3Koe K x2-pacnpeaeneHuio ¢ AByMA CTeneHAMN co60/1bl. CNeioBaTenbHO, KpUTH-
Yeckyo 0brnacTb AN YPOBHSA 3HAYUMOCTU 1 % MOXHO U300pa3uTb Ha rpadhuke, oTKnaabiBas

—_2
= 1 2 ( x—XJ
s=Sexp| +—— . - s/ﬁ = 41
Xp TR %2:0,99 3 (41)

Ha OCKU CTAaHAAPTHOrO OTKINOHEHUA B 3aBUCUMOCTU OT CpeaHero x

2 2
x=X - S,/—Xz;;"gg DX+ S\’—Xz;:gg : (42)

MpumeyaHune — MeToguka ¢ UCNONB3IOBaHUEM Kpyra NpeanoxeHa HynaHaom B [6]. Ana pacnpeaeneHns cTaH-
JapTHOro OTKIOHEHMS B MeToAe HynaHaa Ucnonb3oBaHo o6GblYHOE HOpManbHOE pacnpeaeneHne, YTo MOXET NpUBECTU
K MomyYeHnto KpUTUYeckon obnacTu, cogepkalleil oTpulaTenbHble CTaHAapTHBIE OTKNOHEHUS. MpuBeaeHHbIN MeTog UC-
nonk3yeT NpubnuxeHue AnsA pacnpeaeneHns CTaHAapTHOrO OTKIIOHEHUA, KOTOPOe UCKIOYAET STy BO3MOXHOCTb, HO KpU-
Tuyeckas obnacTb yxe He SIBNAETCA ANUNCOM, Kak B opuriHane. Kpome Toro, Ans LEHTPanbHOW TOMKW UCMOMb30BaHbI
pobacTHble 3Ha4eHNA BMECTO NPOCTLIX CPeAHNUX 3HAYEHUN, Kak B OpUruHane.

8.6.2 Mpumep. KoHueHTpauua aHTurten

B Tabnuue 13 npueeaeHs! pe3ynsrarbl onpeaeneHust KOHLEHTpaUuKM aHtuten B npobax kposu. Kaxxaas
nabopartopusi BbINOMHUMA YeTbipe MOBTOPHbLIX aHanu3a B YCNOBUSIX NMOBTOpsieMOCTU. dopMynbl, NpUBEAEH-
Hbl€ BblLUE, UCMOMb30BaHbI AN NOCTPOEHMS rpaduka, NpeACcTaBNeHHOro Ha pucyHke 11. Mpaduk nokasbiBaer,
YTO HECKOSIbKO NabopaTopuini HAXOAATCA B 30HE CUTHANOB NPeaynpeXaeHus Unu AeiCTBUNA.

Tabnwnya 13 — KoHUeHTpaLms aHTUTEN (YeTbipe NOBTOPHLIX aHanM3a ofHoi npobbl B kaxgoi nabopatopuu)

NaGopatopus Bbl60poq:87| cpeaHee CTaH.qapTHEE /CI)TKJ'IOHeHI/Ie
1 2,15 0,13
2 1,85 0,21
3 1,80 0,08
4 1,80 0,24
5 1,90 0,36
6 1,90 0,32
7 1,90 0,14
8 2,05 0,26
9 2,35 0,39
10 2,03 0,53
11 2,08 0,25
12 1,25 0,24
13 1,13 0,72
14 1,00 0,26
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OkoHYaHue mabnuupi 13

NaGopaTopus Bblﬁopoqlr(lﬁt/el cpeaHee C'raH,ctapTHrLeJ /?TKJ'IOHeHMe

15 1,08 0,17

16 1,20 0,32

17 1,35 0,4

18 1,23 0,36

19 1,23 0,33

20 0,90 0,43

21 1,48 0,40

22 1,20 0,55

23 1,73 0,39

24 1,43 0,30

25 1,28 0,22
PobacTtHoe cpeaHee 1,57
PobacTHoe cTaHgapTHOe OTKNOHeHne 0,34

MpuMeyaHmne— [aHHble npuBeaeHsbl B Thicavax (K) egunuy (U) Ha nutp (1) npo6hl, rae eanHULa CooTBETCTBYET
KOHLeHTpaLun MexayHapogHoro obpasyua cpaBHeHUs.

Yi
1,6

1,4

1,2

1,0

0,8

0,6

0,4

0,2

010 I I I I I I T

L T T T T T T | B
08 10 12 14 16 18 20 22 24 X
X — BblGopoyHoe cpefHee; Y — BbIGOpoYHOE CTaHAapTHOE OTKIMOHeHWe; a — ypoBeHb 3HaummocTtu 0,1 %;
b — ypoBeHb 3HauMmMocT 1 %; ¢ — ypoBeHb 3HaUUMOCTU 5 %

MpumeyaHue— [JaHHble npuBeaeHsl B Thicaqax (k) eanHuy (U) Ha nuTp (1) npobbl, rae eaMHMLa COOTBETCTBYET
KOHLieHTpaLun MexgyHapogHoro obpasLia cpaBHeHUs.

PucyHok 11 — Mpadmk 3aBUCUMOCTU CTaHLapTHLIX OTKITOHEHWIA OT cpefHux Ansa 25 nabopatopuil (AaHHble Tabnuusl 13)

8.7 M'padmk ans pasgeneHHon Npoodhbl

8.7.1 OGuwmne NONOXeHUA

PasgeneHHble npoBbl MCNOMb3YIOT, €CNM 9TO HEOOXOAMMO, ANSl BbINOMHEHUS AETANbLHOr0 CPaBHEHUSA
AByx naboparopuii. Hanpumep, ecnu oaHa naboparopusi paboTaeT y NocTaBLUMKa, a Apyrasi y 3akasqyuka, aTu
ABe opraHu3auumn xoTat ybeauTbCa, YTO AaHHbIe ux naboparopuin copnaaaior. lNony4ator NpoObl HECKONbKNX
Marepuarnos, NpeACTaBASAIOWMX LWMPOKYID aMNAUTyAYy uccnegyembix cBocTB. Kaxayio npoby pasbusaiotr Ha
OBe YacTtu, U Kaxaas naboparopusa BbINONHAET HECKONLKO (HE MeHee ABYX) NOBTOPHbLIX MCCNEA0BAHUI HA
Kaxaoi npoGe.

38



FOCT P UCO 13528—2010

B cny4ae 6onbLuoro konuyectsa naboparopuin oaHy u3 nabopartopuii cneayer pacCMaTpuBaTh Kak 9KC-
NepTHylo, a Apyrue nabopaTopumn CONOCTaBMAIOT CBOM pe3ynbTarbl C ee pesyrnbTataMu ONUCAHHBIM HIDKE Me-
TOZAOM.

[anHble pasaeneHHon nNpobbl crieayeT UCNONb30BaTh ANsi NOCTPOeHUA rpadmka, otobpaxatoLero pas-
nmMunAa Mexay NOBTOPHLIMU UCCNEA0BAHUAMU ANA KAKAO0N U3 ABYX NabopaTtopuil U cpeaHUMMN pesynbsrataMmu
naboparopuit ans kaxxaon npodel. [lanbHeNLwnit aHanNM3 3aBUCUT OT CAENAHHbIX BbIBOAOB.

8.7.2 Npumep. KoHUEHTpauua aHTuTen

KoHueHTpaumua antuten B 21 npobe 6bina usmepeHa ¢ UCMONb3OBAHMEM PAAUOUMMYHONOMMYECKOO
metoaa B AByx nabopaTtopusx, 0603HaueHHbIX X u Y. B kaxgoii nabopatopuu Bce U3MEPEHUS BbINOMHEHbI
ABaXKabl OAHMM U TeM e cnocobom. Mony4eHHble KOHUEHTpaLuu npuseaeHsl B Tabnuue 14. Mockonbky pe-
3ynbTaThl U3MEPEHUn U3MEHAIOTCA B DONbLIOM Auana3soHe, AaHHble npeobpasoBaHbl norapudMUpoBaHUEM
no OCHOBaHMIO e (0o BbluncneHun). NMpeobpasoBaHHbIE AaHHbIE NpuBeAEeHbl B Tabnuue 15, a rpacuku cratu-
CTUK NpuBeaeHbl HA pucyHkax 12,13 n 14,

Tabnuya 14 — KoHueHTpauuu aHtuten B 21 npobe

1006 TNa6opatopus X TaGopatopua Y Na6opaTtopua X Na6Gopatopna Y | NaGopatopun X n'Y
p? ¢ MosTopenue 1 | MosTopeHue 2 | MosTopeHue 1 | MosTopeHue 2 BblbopouHoe BbiGopoyHoe BbibopoyHoe
u/i un un un cpeaHee U/l cpeaHee U/l cpepHee U/l

1 19,106 18,174 11,473 11,705 18,640 11,589 15,115
2 8,424 7,171 5,812 5,812 6,798 5,812 6,305

3 6,619 5,989 11,705 11,473 6,304 11,589 8,947

4 0,543 0,664 0,861 0,905 0,604 0,883 0,743

5 43,816 46,063 49,899 55,147 44,940 52,523 48,731

6 2,096 2,535 24,047 26,843 2,316 25,445 13,880

7 10,591 9,875 9,116 8,671 10,233 8,894 9,563

8 13,874 13,599 12,554 12,807 13,737 12,681 13,209

9 1,974 2,363 1,094 1,020 2,169 1,057 1,613
10 9,393 10,591 13,736 14,585 9,992 14,161 12,076
11 1,840 1,616 2,484 2,460 1,728 2,472 2,100
12 31,817 34,124 48,424 55,147 32,971 51,786 42,378
13 1,150 1,051 2,014 2,270 1,101 2,142 1,621
14 0,625 0,684 1,051 1,174 0,655 1,113 0,884
15 73,700 79,838 119,104 127,740 76,769 123,422 100,096
16 2,181 2,340 2,560 3,065 2,261 2,813 2,637
17 8,415 8,166 5,755 5,685 8,291 5,670 6,980
18 1,419 1,632 8,846 8,846 1,526 8,846 5,186
19 0,861 0,887 2,612 3,065 0,874 2,839 1,856
20 10,697 10,486 15,029 14,880 10,592 14,955 12,773
21 0,230 0,177 0,795 0,795 0,204 0,795 0,499

MpumedaHue — [JaHHble npusegeHsl B Thicayax (k) eguuuy (U) Ha nutp (1) npobbl, rae eguHuya cooTeeT-
CTBYET KOHLEHTPaLMK MeXAyHapofHoro obpasLia CpaBHEHUS.

Ipadhukn nokasbiBaloT, YTO pa3max MOBTOPHbIX UccneaoBaHuii nabopatopumn X Bbile, Yem naboparo-
pun Y. ObbeanHEHHbIE 3HAYEHUsI 3TUX CTATUCTUK npuBeaeHbl B Tabnuue 15 n Moryt 6biTb CONOCTaBNEHbI
C NOMOLLbLIO F-KpUTepusi. AHanu3 TpeTbero rpacuka nokasbiBaeT OTCYTCTBME 00nactu craGunbHOCTM UMK
0YEBUAHOrO TPEHAA AaHHbIX. OAHAKO NOYTU BCE 3HAYEHUSA PA3MaxOB MOBTOPHLIX UCCMEA0BAHMUI HA PUCYHKAX
12 1 13 meHee 0,2, MHOTME U3 pasHOCTEN Mexay nabopaTtopusiMu Ha PUCYHKE 14 BonblLUe 3TOr0 3HAYEHMS.
Takas cutyauus Tpebyet aHanusa, NOCKONbKY MOXHO NMPeAnoNoXUTh, YTO pasnuuua mexay nadoparopusamm
3aBUCAT OT Npobbl. CpegHee apudMeTMYeCKoe pasHOCTEN mexay nabopaTtopusMu NpuBeaeHo B Tabnuue
15. OTa Benu4YMHa MOXET ObITb MCNONL30BaHa Kak Nnokasarenb 3Ha4MMOCTU Pa3fnMyuini Mexay AaHHbIMKU fna-
Gopartopwuii, HO €e Henb3s WCNoNbL30BaTh ANA NPOrHO3MPOBAHUA Pa3fnMyunii B JaHHbIX Tex e naboparopuit
npu ganbHenwmx uccnegoBanusx. Takum o6pasom, ans npeobpasoBaHHbIX AaHHbIX In(Y) — In(X) = 0,443,
Y/X = 1,6. CnegosarenbHo, nadoparopua Y nonyvaeT pesynesratbl B CPEAHEM BbILe, Yem nadoparopusa X ¢
koacpdpuumeHTom 1,6. OgHaKo Ans HEKOTOPLIX NPO6 pasnuMuua HamHOro Gonblue, a Ans 0CTanbHbLIX/MPOUUX
npo6 naboparopus X nony4aet 6onee BbLICOKNE PE3yrbTaThi.

39



rocTt P UCO 13528—2010

Tabnuya 15 — 3HadeHUs norapudma KoOHLUEHTpaLUn U CTAaTUCTUKK ANA faHHbIX Tabnuusl 14

TNa6opaTopua X Na6opatopua Y Na6opatopus X | llabopatopus Y
MNpo6a PasHocTb Y — X

i I'Iosrltr)]pjlrlme 1 I'Ios'l;?‘pLej/l-lme 2 I'IOBTI(r)1p8/rlme 1 I'IosTltrJ]pS/rlme 2 Pasmax In U/l Paamax In U/l In U/
1 2,95 2,90 2,44 2,46 0,05 0,02 —0,475
2 1,86 1,97 1,76 1,76 0,1 0,00 —0,155
3 1,89 1,79 2,46 2,44 0,10 0,02 0,610
4 -0,61 -0,41 -0,15 -0,10 0,20 0,05 0,385
5 3,78 3,83 3,91 4,01 0,05 0,10 0,155
6 0,74 0,93 3,18 3,29 0,19 0,11 2,400
7 2,36 2,29 2,21 2,16 0,07 0,05 -0,140
8 2,63 2,61 2,53 2,55 0,02 0,02 -0,080
9 0,68 0,86 0,09 0,02 0,18 0,07 -0,715
10 2,24 2,36 2,62 2,68 0,12 0,06 0,350
11 0,61 0,48 0,91 0,90 0,13 0,01 0,360
12 3,46 3,53 3,88 4,01 0,07 0,13 0,450
13 0,14 0,05 0,70 0,82 0,09 0,12 0,665
14 -0,47 -0,38 0,05 0,16 0,09 0,11 0,530
15 4,30 4,38 4,78 4,85 0,08 0,07 0,475
16 0,78 0,85 0,94 1,12 0,07 0,18 0,215
17 2,13 2,10 1,75 1,72 0,03 0,03 -0,380
18 0,35 0,49 2,18 2,18 0,14 0,00 1,760
19 -0,15 -0,12 0,96 1,12 0,03 0,16 1,175
20 2,37 2,35 2,71 2,70 0,02 0,01 0,345
21 -1,47 -1,73 -0,23 -0,23 0,26 0,00 1,371
O6befnHeHHbI pasmax 0,119 0,083

CpegHee pasHocTelt Mexgy nabopatopusmu 0,443

MpumeyaHue — [daHHble NpuBegeHbl B Toicayax (k) eannuy (U) Ha nuTp (I) npobbl, Ae eanHuLa cooTBeT-
CTBYeT KOHLEHTpaLun MexayHapoaHoro obpasya cpaBHeHns. O6beMHEHHbIA paHr BEIYMCNEH B COOTBETCTBUM C anro-
puTMoM S npunoxenus C.

Y
0,3 v
0,2 ¥ >
0.1 e X %
x X xﬁxx X x -
050 T T TTTTmT 1 LI LI T TTTInl -
0,1 1,0 10,0 100,0 1000,0 X

X — cpefHee apudMeTUYeckoe norapudma KoHUeHTpauun ana naéopartopun X, %,;
Y — pa3max norapucpmoB KoHLUeHTpaLmu ana nadopatopum X

PucyHok 12 — Paamax fiorapudgpMOoB KOHLeHTpaLuid NOBTOPHLIX UccneaoBaHuii nabopatopuu X

YA
0.3
0.2
0,1 K x_ %
’ x x x
0,0_ T T TTITTI T TTTT >
0,1 1,0 10,0 100,0 1000,0 X

X — cpegHee apudmeTUYeckoe norapudma KoHLUEHTpaumn Ans nabopartopuu Y, %;
Y — paamax rorapudMoB KoHLEeHTpaLuu ana naGopatopum Y

PucyHok 13 — PaaMax norapudMoB KOHLUEHTpaLuii MOBTOPHLIX MCCnefoBaHuii nabopatopun Y
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YA
3,0

2,0 %
1,0

«f %

0,0 )s( >
-1,0

-2,0

-310 T TTTrrm T TTTrT I T TTTTIT T TTTTI bl

0,1 1,0 10,0 100,0 1000,0 X

X — cpeaHee apudmMeTndeckoe norapudmMa KoHLEeHTpaLmm ansa nadopatopuii X u'Y, %;
Y — pasHocTb noraprudmoB KoHUEHTpaUun Ans na6opaTtopun Y u nadopatopumn X

PucyHok 14 — Pa3HoCTU cpefHUX apudpMETUYECKUX NorapucdMoB KOHLUeHTpauun gns nadopatopuidt X n'Y

9 lNpaduueckne metoabl Ans o6bLEeANHEHUS1 NOKa3aTernen Nocrieé HeCKONbKUX
payHAoB nNporpaMmbl 3KCNepUMeHTanbHon NPOBepPKU KOMMETEeHTHOCTU

9.1 NMpumeHeHune

Ecnu ncnonb3ylor HOPMUPOBAHHLIE MOKasaTenu No pesynbratam HeCKOSbKMX payHAOB, KOOpAMHATOP
JOMKEH NpeayCcMOTPeTb NOArOTOBKY rpaddukoB B cooTBeTcTBUM € 9.2 unu 9.3. Ncnonb3oBaHue Takux rpadu-
KOB, B KOTOPbIX 06beAMHEHbI NOKa3aTenu Ans HECKONbKUX MPOBEPOK, MOXET NO3BONUTH BbIABNATL TEHAEHLUM
n apyrue oCOOEHHOCTU pe3ynbTaToB, KOTOPble HEOOXOAUMO UAEHTUMDULMPOBATL U KOTOPbIE HE MOIYT ObITh
BbISIBJIEHBI MPU UCCMEe0BaHUU KO0 NPOBEPKN OTAENbHO.

MpumMmedvaHue — Mcnonb3oBaHne nNepeMeHHbIX Nokasatenei, B KOTOpbIX 0ObeAUHEHbI NoKasaTenu, nonyyYeH-
Hble nabopaTopuen, B HecKornbKUX NPpoBepKkax He pekoMeHayeTca. Y nabopaTopun MOXeET BbiTb HECOOTBETCTBUE, KOTOPOE
obHapyxuBaeTcs npu paboTe ¢ ccnefyeMbiM MaTepuanom, UCNONb3yeMeIM B OAHON NpoBepke, HO He oBHapyxuBaeMoe
B ApYyrux rnpopepkax. [lepeMeHHbll NokasaTenb He NO3BONUT OBHAPYXUTbL 3TO HECOOTBETCTBUE. Mcnonb3oBaHWe Takux
nokasatenei B popMe Nogc4eTa KoNMYecTBa CUrHanoB AEUCTBUIA U CUrHANOB NpeaynpexaeHns onucaHo B 7.9.

9.2 KontponbHas kaprta LLyxapra ansa z-uHaekca

9.2.1 O6Gwue nonoxeHnA

Ana noarotoBku kapThl z-uHAekca B naboparopuu COCTaBnsioT rpaduk C OTAENbHBIMU 3HAYEHUAMU
Z-UHAEKCa 1 rpaHuLaMu 30H NpegynpexxaeHus u gencraui +2,0 u + 3,0 (cm. Tabnuuy 16 u pucyHok 15). Ecnu
NPOBEPSAIOT HECKONbKO XapaKTEePUCTUK, B KAAOW NPOBEpKE Z-MHAEKCbl Pa3NUUHbIX XapakTepuCTUK MOryT
ObITb NPeAcTaBNEeHbl HA OAHOM M TOM e rpaduke, HO AaHHbIE PA3NUYHbIX XapaKTEPUCTUK OIDKHbI ObITb OT-
MeYeHbl PasnUYHLIMU CUMBONIAMMU U/MNKN PA3NUYHLIM LIBETOM. PekoMeHAaLmmM N0 COCTaBNEHUIO KOHTPOSbHbIX
kapt LWyxapTa npuseaeHnl B UCO 8258 [4].

KoHTponbHas kapta LLyxapra sisnsaerca adpekTuBHbIM METOAOM UAEHTUdDUKALMM NPOONEM, Bbi3biBalO-
LmX BonbLUMe OTKNOHEHUs1 3HAYEHUI Z-UHAEKCA.

Mpasuno uHTepnperTaummn KOHTpOnbHOW KapThl LLyxapra cocrout B TOM, YTO Habniogaemoe 3HayeHue
CYMTAIOT BbIXOASALLUMM 3@ YCTAHOBIEHHbIE FPAHULbI 30HbI CUTHaNa AeNCTBUMN, eCnn

a) eAMHCTBEHHAas ToYKa BbIXOAUT 3a Npeaensl 30Hbl curHana aevcreuin (x 3,0);

b) ABE M3 Tpex nocrnegoBaTenbHbIX TOUEK NEXAT BHE 30HbI CUrHanNa npeaynpexaeHus (£ 2,0).

Ecnu Takasa koHTponbHasa kapta LLyxapta nokasbiBaert, 4To HabnogaeMoe 3Ha4eHne BbIXOAUT 3a ycra-
HOBIEHHbIE rPaHuLibl, HEOGXOAUMO BbINONHUTL AEWCTBUA, ONucaHHble B 4.1. CneayeT OTMETUTb, YTO CTaH-
BAPTHOE OTKIIOHEHWE AN OLIEHKN KOMMETEHTHOCTU G He 06513aTeNbHO ABAAETCS CTAHAAPTHLIM OTKNOHEHUEM
nabopaTopHOro cmeLleHus (x — X), B 3TOM criy4ae 0ObIMHO NPUMEHSIEMbIE YPOBHU BEPOATHOCTEMN, COOTBET-
CTBYIOLLME rpaHuLaM 30H npegynpexaeHusa u aencTeuin kapt Lyxapra, He MOryT ObiTb NPUMEHEHbI.

9.2.2 MNMpumep. KOHLueHTpaLusa annepreHoB

Mony4yeHHble AaHHbIE NpUBEAEHbI B Tabnuue 16 u oTpaxkeHbl Ha pucyHke 15.
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9.3 KoHTponbHasa kapTa KyMynaTtuBHbix CyMM (KycyMm-kapTta) onsa z-uHgekca

9.3.1 Obwue nonoxeHus

Uto6bl MOATOTOBUTL TAKYK) KOHTPOMbHYK KapTy, KYMYMNATUBHYIO CyMMY (KyCYM) 3HAQYEHUIN z-uHAaekca,
nony4YeHHyto nabopaTtopueit B HECKONMbKMX payHAax NporpaMmMbl 9KCNePUMEHTaNbHON NPOBEPKU KOMMETEHT-
HOCTHU, BbIYMCHAOT U U306paxatoT Ha rpadmke, kKak NOKa3aHo Ha pucyHke 16. MocKonbKy Uenb KyCym-KapThbl
COCTOUT B BbISIBMEHUU OTKIOHEHUA Z-UHAEKCA OT HYMA, «UeNeBbiM 3HAaYEHUEM» AN KYMYNSTUBHOW CYMMbI
ABMAETCA HYMb, a 3HAYEHWE KYMYNATUBHOW CYMMbl MOXET ObITb BbIYMCNEHO Kak obLias cymma z-UHAEKCOB.
PekomeHaaumMm no CoCTaBneHMIO KycyM-kapT npueeaeHsl B MICO 7871 [5].

Mpu nsmepeHnmn HECKONBbKUX XapakTepPUCTUK B KaXa0n NpoBepKe ANA Kaxaon xapakTepucTuku 40MmKHa
ObITb BblMUCIIEHA CBOSI KYMYNSATUBHAA CyMMa.

Kycym-kapta siBnsietca a(PeKTMBHbIM METOAOM MAeHTUUKaLumn npobnem, KOTOPbIe Bbi3bIBAIOT CMe-
LLeHWe Npu onpeaeneHnn XxapakTePUCTUKK, ONpeaenseMon B HECKONbKNX npoBepkax. Ecnu kycym-kapTa yka-
3bIBAET Ha BbIX04 HabMgaembiX 3HAYEHUI 3@ YCTAHOBIIEHHbIE TPaHMULbI, AOMKHbI OblTb BbINOSIHEHbI AEN-
CTBUSA B COOTBETCTBUU C 4.1.

9.3.2 Mpumep. KOHUEHTPaLUA annepreHoB

B tabnuue 16 npuBeaeHbl 3HAYEHUSA Z-UHAEKCOB U KYMYISATUBHLIE CYMMbI, MOMNyY€HHbIE NPy onpeaene-
HUM Tpex annepreHoB. KymynaTUBHbIE CyMMbl NOKa3aHbl HA PUCYHKE 16. Mpadmku nokasbIBaKoT, YTO U3MEHE-
HWA pesyneTaToB naboparopuu NPousoLny B MapTte 1994 r. u COXpaHUnnCh B AanbHERLLEM.

Tabnuya 16 — [daHHble 20 payH40B NporpaMmbl SKCNepUMeHTanbHoW NpoBepKkn KOMMNETEHTHOCTH, NpeycMaTpuBato-
LLieii onpefeneHne KOHUEHTpauun Tpex annepreHos (d1, f1 n e3)

Z-MHAEKC annepreHa OGbeanHeHHbI Z-MHAeKS
Hata nposepku

d1 1 e3 d1 il e3
1991 r,, ceHTAGPL -1,4 -0,2 -0,5 -1,4 -0,2 -0,5
1991 r, Aekabpb -0,9 -1,3 -1,0 -2,3 -1,5 -1,5
1992 1., mapT 0,2 1,6 1,0 2.1 0,1 -0,5
1992 r,, UIOHb 1,0 -0,5 1,1 -0,4
1992 1, ceHTA6pPL -0,4 -1,2 -1,5 -1,5 -1,6 2,0
1992 1., gekabpb 0,0 0,3 -0,8 -1,5 -1,3 -2,8
1993 1., mapt 0,9 -0,1 -1,1 -0,6 -1,4 -3,9
1993 r, UIOHb 2,0 0,3 1,0 1,4 -1,1 2,9
1993 r, ceHTA6pL 1,7 2,6 31 15
1993 r, gekabpb -0,8 -1,3 -0,6 2,3 0,2 -3,5
1994 r.,, mapt -1,0 1,6 0,4 1,3 1,8 -3,1
1994 r,, UioHb 2,0 0,8 0,4 -0,7 2,6 2,7
1994 r, ceHTA6pL -1,6 4,0 -0,8 -2,3 6,6 -3,5
1994 r,, pekabpb 1,5 1,1 -0,8 77
1995 ., mapT 0,1 0,3 -1,5 0,7 8,0 -5,0
1995 1., UIOHb -1,9 0,1 -0,5 —2,6 8,1 -5,5
1995 r, ceHTA0pPL -0,7 1,2 0,4 -3,3 93 5,1
1995 r, pekabpb 0,3 -1,9 -0,8 -3,0 7,4 -5,9
1996 r., mapT -1,3 -11 4.3 6,3
1996 r., UtoHb 0,4 1,9 0,0 4,7 8,2 -5,9
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X — pata npoBepky; Y, — z-MHAEKC And anneprexa d1; Y, — z-uHaekc ana annepreHa f1; Y, — z-uHaekc anA anneprexa e3.

PucyHok 15 — KoHTponbHble kapThl LLlyxapTa Ans gaHHelx ogHol nabopatopumn B 20 payHaax nporpamMmmbl SKCNepuMeH-
TarnbHON NPOBEPKN KOMNETEHTHOCTU (AaHHble Tabnuuybl 16)
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(<) [+>] N [<2] (=] [«)]
h ol - <« -~ - -

=—{J= - annepreH d1; ——}— — annepreH f1; —¥— —annepreH e3
X — AaHHble NpoBepky; Y — KyMyNATUBHAA CyMMa Z-WHAEKCOB

PucyHok 16 — Kycym-kapTa Anst AaHHbIX ogHoi nabopatopun no 20 akcnepuMeHTanbHBIM NpoBepKaM KOMNETEHTHOCTH
(AaHHble Tabnuybl 16)
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9.4 Npadmk 3aBUCUMOCTU HOPMUPOBAHHOIO NAGOPATOPHOrO CMELEHUs OT BbIGOPOUYHOTO
cpeaHero nadoparopumn

9.4.1 OOLKMe NoNoXeHus

Ecnu ypoBeHb 3HaYEHUIN XapaKTepPUCTUKM N3MEHSAETCA B LLMPOKOM AnanasoHe OT payHAaa K payHay, rpa-
OUKM 3aBUCUMOCTU Z-UHAEKCOB UMK APYrMX HOPMUPOBAHHBIX MOKasaTesiei OT YPOBHS 3HAYEHUW XapaKTepu-
CTUKU MOKaXyT 3aBUCUMOCTb NabopaToOpPHOro CMELLEHUSI OT 3HAYEHU I U3MEPSEMON XapaKTePUCTUKM.

9.4.2 Mpumep. KoHueHTpauusa annepreHos

B Tabnuue 17 npuBedeHbl KOHUEHTPAUMK annepreHoB Mo AaHHbIM O4HOW nabopaTtopumn B 13 akcne-
PUMEHTAanNbHbIX NPOBEPKAaX KOMMNETEHTHOCTU. Ha pucyHke 17 nokasaHa 3aBUCUMOCTb Z-UHAEKCA OT YPOBHS
KOHUeHTpauun aHtuten. Mpaduk nokasviBaeT, YTo naboparopus UMEET TEHAEHUMUIO K MOMYYEHUIO MONOXK-
TerNbHbIX 3HAYEHWUI Z-MHOEKCOB AN BbICOKUX YPOBHEW KOHLEHTpauuu aHtuten. [nsa aTux 4aHHbIX crnegyer uc-
Nnonb30BaTb PErPECCUOHHbIN aHanu3, No3BONAIOLLMIA ONPeaennuTb CTAaTUCTUYECKYIO 3HAYUMOCTb BbISBIEHHON
32BUCUMOCTH.

Tabnuuya 17 — KoHueHTpauus annepreHa d1 B ogHoi nabopatopun

[ata CpegHas K;J/lileHTpauwﬂ Z-MHeKS
1992 1., UOHb 12,00 0,7
1992 r., ceHTABPb 4,82 -1,3
1992 ., fekabpb 17,20 2,3
1993 r.,, MapT 8,53 1,3
1993 ., UOHb 8,47 1,4
1993 T, ceHTAbpbL 2,57 0,3
1993 r.,, feKkabpb 1,94 0,2
1994 r., mapT 3,78 -0,1
1994 1., UOHb 2,07 -0,5
1994 1., ceHTAbGPL 19,50 2,1
1994 r., nekabpb 3,13 1,3
1995 ., MmapT 16,70 1,7
1995 1., UOHb 512 0,5
MpuMedaHue— [aHHble NpuBeaeHsl B Thicaqax (k) eanHuy (U) Ha nuTp (1) o6pasua, rae eanH1Ua cooTBeT-
CTBYET KOHLIEHTpaLMu MexgyHapogHoro obpaslia cpaBHeHNs.

YA
4,0
3,0
2,0 0 m|
1,0 o

0,0 o
-1,0 o
-2,0_
-3,0
4,0

T T T T >
0,0 5,0 10,0 15,0 200 X
X — koHueHTpauus, kU/l; Y — z-uHaekc annepreHa d1
PuncyHok 17 — B3anMocBsA3sb Z-MHAEKCA C YPOBHEM KOHLEHTpauuu Ana annepreHa d1 no gaHHelM ogHoi nabopartopuu
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9.5 TouyeuHblit rpaduk

Ecnu nuccnegytotr 6onee ogHoro o6bekTa npu peanusauuy nporpammbl 9KCNEPUMEHTANbLHON NPOBEPKU
KOMMETEHTHOCTH, TO MOXET ObITb NONE3HO NOCTpoeHue rpadmkoB, NOAOBHbLIX KOHTPONbLHON kapte LllyxapTa.
To4euyHblii rpachuk aHanornyeH rpaduky KOHTPONbLHOM KapThl LLyxapTa, HO C HECKOMBbKUMU TOMKAMU B KaXa bl
MOMEHT BPEMEHM, [4E NUHUM COEAUHAIOT CPEAHNE 3HAYEHUS NMOKA3ATENS B KAXKAbI MOMEHT BPEMEHN.

Huxe npusedeH npumep cuTyauuu, KOraa nNpoBepsioT COAEPXKaHWe FMOKO3bl B NATU PasnUyHbIX Npo-
Gax kaxgble Tpu Mecsila. Kputepmem npuHATUS pe3ynbraTtoB SBNSETCA UX U3MEHEHUe B uHTepeane £ 10 %
MPUNUCAHHOrO 3Ha4YeHus 60 mr/an unu Bbiwe W £ 6,0 Mr/an ANA NPUNMCAHHOTO 3HaYeHUst HWxe 60 mr/an.
B Takon cutyauum npu LUMPOKOWH aMnnuTyae U3MEHEeHWUs 3HAYEHUIN Ansi OLEHKM Z-uHAeKca uenecoobpasHo
NPUMEHeHUe nokasarensi ¢ MCNONMb30BaHUEM YCTAHOBINEHHOIO CTAHAAPTHOMO OTKITOHEHUST ANSl 9KCNEPUMEH-
TanbHOW NPOBEPKU KOMNETEHTHOCTHU B 3,33 % unu 2,0 mr/an B 3aBUCMMOCTU OT MNPUNUCAHHOIO 3HAYEHUS.

padouk, npeacTaBneHHbIN HA pUCYHKe 18, Noka3biBaeT eANHUYHbIE Pe3ynbTaTbl BHE rpaHuy £ 3 B nep-
BOW M TPETbEN NMPOBEPKAX, & TAKKE HECKOJIbKO COMHUTENbHbLIX 3HaYeHWii. [laHHble nabopaTtopun ykasbiBatoT
Ha HeJOoCTaTOYHYI MOBTOPAEMOCTL B MEPBOM MPOBEPKE U BLICOKOE 3HAYEHMEe CmeLleHus. Bo BTopoi npo-
Bepke Gbina ycrpaHeHa npobnema npeumsmoHHOCTU, HO CMeLLeHne He Bbino YCTpaHeHo. TPeTbs NpoBepka
nokasana y4oBIIETBOPUTENLHOE CMELLEHME, HO NpobnemMa, CBsid3aHHas ¢ NPELM3NOHHOCTLI0, BO30OHOBMNACK.
YeTBepTas npoBepka nokasana xopoLlee CMeLUeHWe 1 yrnyyLieHne npeumusmoHHOCTMU.
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X — pata sxcnepwmeHTaanoﬁ NPOBEPKN KOMMNETEHTHOCTHU, Y — 3HaueHue Z-UHaekca

PucyHok 18 — 3HaueHue z-uiaekca Anst UaMepeHnii cofepXaHus rToKo3bl B YETHIPeX payHaax
nporpaMmel 3KCNepUMeHTanbHOR NPOBEPKN KOMNETEHTHOCTU
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MpunoxeHue A
(o6s3aTenbHoe)

CumBoOnsbl

KONn4ecTBo I'Ip06, ncenegyembix npu npoBepke oqHOPOAHOCTH,

KONMUYeCTBO NOBTOPHLIX I/I3MepeHI/Il7I, BbINOJIHEHHbLIX Ha npo6e;

KONMn4ecTBoO na6opaTopV||7|, NpUHUMarWnx ydactme B 3KcnepmmeHTaan0|7| npoBepKke KOMMNETEHTHOCTU,
CTaHAapTHOe OTKINOHEHUe, XapaKTepusyrulee HeoQHOPOAHOCTb I’Ip06;

CTaHAapTHOE OTKIOHEHne BbI60pOHHbIX cpeaHunx apVIqDMeTVIL{ECKVIX;

pobacTHoe cTaHAapTHOe OTKIOHEHWEe (CTaHAapTHOe OTKMOHEHWe, BBIYUCIIEHHOE B COOTBETCTBUM C poBacTHEIM
anropuTMom),

cTaHfapTHasi HeoMpeAeneHHOCTb NPUNUCAHHOTO 3HaYeHNS;
pa3Max pe3ynsraToB USMEPEHUIA Ha pasHbIX 3K3eMMNsipax ofHoro obpasua;
pesynsrar U3MepeHui;

pobacTHoe cpefHee apudMeTndeckoe (cpeaHee apudpmMeTnieckoe, BbIYUCTIEHHOE B COOTBETCTBUN C poBacTHEIM
anropuTMom),

WHAEKC, NCMONb3yeMbli A OLEHKN KOMMETEHTHOCTM;
naGopaTopHoe CMeLLEeHME;
npUnMcaHHoe 3HadeHne AMs OLEHKN KOMMETEHTHOCTH,

CTaHAapTHOE OTKIIOHEHUE, XapaKTepusyruwiee USMEHYNBOCTE MEXAY J'Ia60paTOpI/IF|MVI;
CTaHAapTHOE OTKITOHEeHWEe OLeHKN KOMMNETEHTHOCTHU,

CTaHAapTHOE OTKNOHEHNE NOBTOPAEMOCTH;

CTaHAapTHOE OTKIIOHEHWE BOCNPON3BOANMOCTH,

k03D PMLMEHT, MCMONb3yeMblil ANS NPOBEPKMA 3HAYEHNA G , MOMYYeHHOrO SKCMepPTHBIM NyTeM.
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Mpunoxexue B
(obsa3arenbHoe)

MpoBepka 0AHOPOAHOCTU U CTAGMNBLHOCTH

B.1 MNpoueaypa npoBepku OAHOPOQHOCTU

Mpoueaypa Bkto4aeT AEWCTBUSA, ONMUCAHHBIE HUXE.

a) Bolbupatot naboparopuio Ans npoepkn ogHopogHoCcTU. Ecnu npoBepKy 0fHOPOAHOCTU HEBO3MOXHO BbINOMHUTL
ANA KaxKAoW U3MepsieMOoil BENMUYMHbLI, BbIOUPAOT METOA W3MEepeHWiA ANs UCNONb30BaHWS B NpoBepke OAHOPOAHOCTU U
n3MepsieMylo XxapakTepuCTUKY UCCIIeAyeMoro matepuana, YyBCTBUTENbHYIO K HeogHopogHocTU npob. Tak, ANa rpaHynu-
poBaHHOro Marepuarna Bbl6UpaloT He3aBUCUMYIO XapaKTepuCTUKY (Takyto, Kak NPOUEHT MaTtepuana, NpoxoAsLLero CKBo3b
CUTO C OTBEPCTUAMU ONPEIeNEHHOro pasmepa). Ecnu pesynstat usmepeHniti MeHbLUE eAUHMILIbI, XapakTepucTuka ¢ MeHb-
LWNUMK 3HA4YEHNAMU MOXeT ObITb Bornee TpyaHoW ANs npoBepku ogHopoaHocTu. (Mpobbl fomkHbI BbITh TakuMu, YToGbLI
pasmepbl OTAEMNbLHBIX YacTUL, MoKasbiBanu KpaiHWe 3HavYeHWUa xapakTtepucTuku. Mpobbl HEOJHOPOAHLI, ecnu pasMepbl
OTAENbHbIX YacTUL, CUITBHO pa3nuyaroTcs. )

b) NoarotaBnuBaloT U ynakoBbIBaOT NPobbl ANA 3KCNEPUMEHTaNbHOW NPOBEPKN KOMMETEHTHOCTU B COOTBETCTBUM
€ Nporpammoit, obecrneynsasi JOCTaTOMHOE KONMYecTBo Npob ANS y4acTHUKOB NpOrpamMMbl U NPOBEPKU OAHOPOAHOCTH.

¢) M3 ynakoBaHHbIX Npob cnydvaiiHbiM o6pasom otbupatot g npob, rae g = 10. Konuvectso npob ans npoeepku
OfHOPOAHOCTN MOXET ObiTb YMEHBLUEHO, eCcii UMEIOTCA NoAXoAAWMne AaHHble NpeablayLwuX NpoBepoK O4HOPOLHOCTH
ANs Npo6, NOArOTOBNEHHBIX C MPUMEHEHUEM TeX e camblx Npoueayp.

d) MogroTasnuearoT ABe Uccrnegyemble NOPLUM U3 Kaxgoii Npobkl, MCNONb3ys NpUEMbI, COOTBETCTBYIOLME UCChe-
AyeMOoMy MaTepuarny, YToBbl UCKITIOYATE PasnUYUsa MeXay UCCneayeMbIMU NOPLUAMMU.

e) CnyyaiiHbiM 06pa3om oTOMpaloT 2 I uccneayemMblX nopuuii U onpeaensaioT pesynsTaTbl USMEPEHWI HA KaXaoii
nopLuu, nony4yasi ceputo pe3yrnsraTtoB M3MepeHuii B yCNoBUAX NOBTOPAEMOCTH.

f) BelamcnstoT obLyue BoIGOpodHble cpefHUe BHYTPU Npob X ..., BLIGOpOUHOe cTaHAapTHOE OTKIOHEHUe (BHYTpU-
SK3EMMIIAPHOE) Sy N MEXKIKIEMIMIAPHOE CTaHAAPTHOE OTKMOHEHNe S, B COOTBETCTBUM € B.3.

B.2 KpuTepuit npoBepku OQHOPOAHOCTHN
CpaBHWBaIOT MEX3K3eMNNAPHOe CTaHAapTHOe OTKIMOHEHUE Sg CO CTaHAAPTHLIM OTKIIOHEHUEM OLEHKU KOMNETEHT-
HOCTU G . MpoBbl MOXHO cHUTaTb OAHOPOAHLIMU, ECIN:
<034
ss <0,36. (B.1)
KoatbpuumeHT 0,3 03HauaET, 4TO NpU BLINOSTHEHUW KPUTEPUSA MEXIKIEMMNNAPHOE CTaHAAPTHOE OTKIIOHEHUE He npe-
BblwaeT 10 % cTaHA4apTHOrO OTKNOHEHUS 3KCNEePUMEHTaNIbHOW NPOBEPKN KOMNETEHTHOCTU. ECnu 3TOT KpUTEpUid He Bbl-
MOSTHSAETCS, TO KOOPAUHATOP AOMKEH NPEANPUHATL Crnegyowue AeUcTBUSA.
a) MpoBepuTs NpoLeaypy NOAroTOBKM Npo6 Ha NPeAMET BO3IMOXHBIX YyYLIEHWA.
b) PacnpocTpaHuTe oguHaKoBoe KOnMYecTBO Npob Ha KaXAoro y4acTHUKa NporpaMmbl SKCNepUMEHTanbLHOW npo-
BEPKN KOMMETEHTHOCTU W noTpeboBaTb, YTOOLI pe3ynkraTel U3MepeHnit Gbinu nony4eHsl Ha kaxgaoi npobe. HeogHopoa-
HOCTb NPob yBenM4YMBaET cTaHAapTHOE OTKIMOHEHWe, XapakTepusytolee W3MeH4YMBOCTb B Npegenax npob:

Crq =\’G,2- +S§. (82)

Mcnone3aosaTh 6,4 BMECTO G, B BbipaxeHun (2) npu BuiGope KonuiecTsa NOBTOPHLIX U3MepeHUA.
) BKMIOYUTE MEXIKIEMMNNAPHOE CTaHAApPTHOE OTKNOHEHWe B CTaHAapTHOE OTKIOHEHUe aKCNEpPUMEHTanbHoM npo-
BEPKN KOMMETEHTHOCTU, BLIMUCHAA & criegyiomM obpasom:

N 22, 2
6 =467 +55,

r S (Ba)
rie 6, — CTaHAapTHOE OTKNOHEeHUe KCMEPUMEHTaNbHON NPOBEPKN KOMMETEHTHOCTH, KOTOPOE He BKIOYaeT npepano-
TNOXeHW 0 HeogHopoaHoCTH Npob.

B.3 dopmynbl Ansi NpoBepk OQHOPOAHOCTHN
Mpu npoBepKe 0AHOPOAHOCTU faHHbIE UMEIOT BUA:
Xt fo

rae t — cooTBeTCcTBYET Npobe (t=1, 2., g),
Kk — cooTBeTCTBYeT uccriegyeMon nopuum (k = 1, 2).
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Mo faHHbIM ABYX MOPLMIA ONpeAensioT BbIGOPOYHbIE CPEAHNE U pa3Maxu:
Xe = (Xg 1 + X 2)/2, (B.4)
We = IXe 1 — X2l
BhluncnstoT obliee cpeaHee apudmetudeckoe (No nopunsam n npobam)
X=Xxtlg (B.6)

W ero ctaHgapTHoe OTKIOHEHUe

sx =VZ(x - x)* g = 1) ®7)

BbMUCNAT CTaH4apTHOe OTKIOHEHUE B npegenax npo6

sw =Ew 129) ©8)

rae cyMMupoBaHue Begetca no npobam (=1, 2, ..., g).
3aTeM BbIYUCIAIOT MEXIKIEMIMNSAPHOE CcTaHAapTHOE OTKIIOHEHNe

Sg = ds)z( _(s\2IV/2)- (Bg)

MpuMeyaHue — BmecTo Toro Yto6hl UCNONL30BaTH pasMaxi, MOXHO UCMOSb30BaTb CTAHAAPTHLIE OTKNOHEHUS
MeXAY UCCrIEnyeMbIMA MOPLMSIMA S; = Wyv/2.

B.4 Mpoueaypa npoBepku cTabUNbLHOCTH

a) [ins npoBepku cTabULHOCTU UCMONB3YIOT Ty Xe camylo nabopatopuio, UTo U ANt NPOBEPKW OfHOPOAHOCTU. Uc-
Mosib3YHT TOT e METoA USMEPEHUI N U3MEPSIOT Ty Xe XapaKTepucTUKy Matepuana.

b) BpeMeHHoI MHTepBan AnsA NpoBepkU OJHOPOJHOCTU U CTaBUNBHOCTU JOMKEH COOTBETCTBOBATL MHTEpBany Bpe-
MEHM MoJTy4YeHWUs pe3ynsTaToB y4acTHUKaMU 3KCEPUMEHTarbHON NPOBEPKN KOMMNETEHTHOCTU.

¢) OTbupatot cnydaiHeiM o6pa3om g nNpob, rae g = 3.

d) MoaroTaBnuBaloT ABE UCCNEeAyeMble NOPLUK U3 Kaxaoin Npobbl, NCNONB3YA TE e METOAUKM, YTO U NPU NPOBepKe
O HOPOAHOCTH.

e) OT6upatoT crnydailHbiM 06pa3oM 2 r uccneayeMblix NOPLWIA, NONYYaloT pesynsraThl U3MEpeHWii Yt k Ha kaxzgoi
nopLumn 1 hopMUpPYHOT CepUto M3MEPEHNIA B YCNOBUSAX NOBTOPSEMOCTH.

f) BoluncnsitoT obLyee cpegHee apudmetTndeckoe y M3MepeHuit, NoNy4eHHbIX NpY NpoBepKe cTabunbHOCTH.

B.5 Kputepuii npoBepku cTabunbHOCTU

CpaBHuBaloT cpeHee apudMETUHECKOe pe3ynsTaToB U3MEPEeHWid, NoNyYeHHbLIX NpU NpoBepke OAHOPOAHOCTH, C
06LWMM cpefHUM apuMETUUECKUM Pe3ynbTaToB, NONYYEHHLIX NPU NpoBepke cTabunbHocTy. Mpobbl MOXHO cHUTaTL CTa-
OUNBHBIMK, ecnn

Ecnu aToT KpUTEpUiA He BLIMONHAETCH, CNeayeT paccMOTPETb NpoLeAyphl MPUrOTOBIIEHUS U XpaHeHUs Npo6 Ha
NpPeAMET BO3MOXHOTO YIyYLLEHUS.

B.6 Mpumep. CogepxaHue Mean B CoeBOH Myke (Mr/T)

B nporpamMme skcnepuMeHTarnbHOW NPOBEPKN KOMMETEHTHOCTH, B KOTOPOI UCTIONB3YIOT B Ka4eCTBE UCCesyemMoro
MaTepuana coeByto MYKY, Ha OCHOBe pe3ynbTaToB JKCMEepUMEHTa MO OLEHKe NPeL3MOHHOCTU BbiNo YCTaHOBNEHO CTaH-
flapTHoe OTKITOHEHWE OLIEHKN KOMMETEHTHOCTU 6 = 1,1 Mr/r. CornacHo kputepuio (B.1) MeX3ak3emMnnsapHoe craHfapTHoe
OTKIOHEHWe AOMKHO BbITh He Bornee YeM

0,3-1,1=0,330 mr/r.

[ns npoBepku 04HOPOZHOCTU criy4aiiHbiM 06pa3om 6biro oTobpaHo 12 Npob coeBon MyKWU, NOArOTOBMEHHLIX ANA
3KCMepUMeHTarnbHON NPOBEPKU KOMMNETEHTHOCTU, U ONpeAeneHo cofepXaHue Mefiu B ABYX UCCNefyeMblX NOPLMSAX Kax-
L,0i npoObl. MNonyyeHHble AaHHbIE NpUBEAEHLI B Tabnuue B.1 BMecTe ¢ BEIOOPOYHBIMU CPEAHUMU U pasMaxamMum Mexay
pesynsratamu, NonyYeHHbIMUA ANA UccnefyemMblX NopLUii.

B cooTtBeTcTBUM € B.3 nonyyeHsbl cnegyowme sHaueHus:

- o6Lee BEIGOpOYHOE cpefHee X =10,02 mr/r;
- CTaHAapTHOE OTKIMOHEHUE BLIGOPOYHBIX CpeaHUX s, = 0,340 mr/r;
- CTaHAapTHOe OTKIOHEHUe B Npegenax npob Sy = 0,246 mrir.
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Takum obpasom,

- MEeX9K3eMMNSApPHOEe CTaHAapTHOe OTKIMOHEeHue
3710 3Ha4YeHne MeHblue 0,330 Mr/r, cnegoBaTenbHO, MOXHO CUMTaTb NPO6bl 0AHOPOAHLIMU ANSA UCNONL30BaAHUA NPU
3KCNEPUMEHTaNLHON NPOBEpPKE KOMMETEHTHOCTU B COOTBETCTBUM C NPOrpaMMmon.
Onsa npoBepkn ctabunbHocTU Tpu Npobbl U3 Bcex Gbinu NpoBepeHbl TOW e camoil nabopaTtopueit oanH Mecsiy
CMyCTA ¥ NONYYUNn BuiBopouHoe cpeaHee ¥ = 10,78 mr/r. PasHocTk ¥ — X = 0,76 mr/r npesbiwaeT 0,36 = 0,33 mr/r,
creposaTenbHO, NPo6bl MOXHO CYNTaTb HECTabUNbHBIMU.

Ta6nuya B.1— Pesynsrarbl, Nony4eHHble NpU NpoBepke O4HOPOAHOCTU COAEPXaHUS Meau B cOeBON Myke (Mr/r)

rOCT P UCO 13528—2010

sg = 0,292 mr/r.

Homeptnpoﬁbl Vlccne.qyel\:aﬂ nopLma Uceneayemas nopuus apmﬁggg:j:cxoe :;;2%:::3&
2 npo6bi X; nopunamMu w;
1 10,5 10,4 10,45 0,1
2 9,6 9,5 9,55 0,1
3 10,4 9,9 10,15 0,5
4 9,5 9,9 9,70 0,4
5 10,0 9,7 9,85 0,3
6 9,6 10,1 9,85 0,5
7 9,8 10,4 10,10 0,6
8 9,8 10,2 10,00 0,4
9 10,8 10,7 10,75 0,1
10 10,2 10,0 10,10 0,2
11 9,8 9,5 9,65 0,3
12 10,2 10,0 10,10 0,2
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MpunoxeHue C
(obsizaTtenbHoe)

Po6acTHbI aHanus3

C.1 Anroputm A
[aHHbIA anropuTM No3BonseT Nofy4uTb PobacTHbIe 3Ha4eHNS BEIGOPOYHLIX CPEJHENO U CTAHAAPTHOMO OTKIIOHEHUS!.

MpumedvyaHue 1 — AnroputMel A S HacTosLLEero npunoxeHus cooreserctaytoT MCO 5725-5.

MpuMmedvyaHune 2 — PobacTHOCTb ABMNAETCA CBOWNCTBOM anropuTMa onpefeneHns oueHoK. MonyyeHHele ¢ no-
MOLLbH TAKOro anropuTMa OLEHKU HEeKOPPEKTHO HasbiBaloT pobacTHLIM BEIGOPOUHBIM CPEAHUM U POGacTHEIM BbIGOpOY-
HbIM CTaHAapTHBIM OTKMOoHeHneM. OfHaKo 3T TEPMUHBI UCNOMb30BaHbl B HACTOSALEM CTaHAapTe ANS YNpowWeHus Tep-
MuHonoruu. Mo pobacTHEIM BIGOPOYHLIM CPEAHUM CNEAYET NOHUMATL OLEHKY CPEHEro reHepanbHoi COBOKYMHOCTU
LaHHbIX, NMOMy4YEeHHYI0 B COOTBETCTBUN C pobaCTHBIM @anropuTMoM. AHanornyHo nof pobacTHeIM CTaHAAPTHBIM OTKNOHE-
HWeM criefyeT NOHUMaTb OLEHKY CTaHAapTHOrO OTKNOHEHWUS reHepanbHONW COBOKYMHOCTU AaHHLIX, MONYYEHHYI0 B COOT-
BETCTBUU C poBacTHLIM anropUuTMoMm.

PacnonaratoT p gaHHbIX B NopsgKke HeyObIBaHUS:

X1, X2, vy Xy ooy Xp.
PobacTHoe BeIGOpOYHOE cpefjHee N pobacTHOE CTaH4apTHOe OTKNOHEHWe 3TUX AaHHbIX 0603HavalT X* u s*. Bbl-
YUCHAIOT HavarnbHble 3Ha4YeHUA Ansa x* n s*

X* = MeguaHa (xq, X, ..., xp), (C.1)
s* = 1,483 - meaunana (|x; — x*, |xo — x*|, ..., |xp — Xx*). (C.2)

Belvucnstor
3 = 1,5s* (C.3)

[na kaxgoro x; (f=1, 2, ..., p) BLIMUCNAIOT.

x* =9, ecnn X; <x*-3
X; ={X*+8, ecnm Xj >X*+8 (C.4)
X;, ecnn X*—3<x<x*+34.

BbIMMCAAT HOBLIE 3HaYeHUA x* 1 s*:

* p L3
X =X xp (C.5)

i=

s* :1,134J§ (X =x“Y l(p 1), (C.6)

i=1

PobacTHble OLEeHKM X* 1 s* Mony4atoT Ha OCHOBE UTEPATUBHLIX BLIMUCIIEHUIA, T.€. MOBTOPHLIX BLIYUCIIEHMIA X* U s* B
cootBeTcTBMU ¢ (C.1)—(C.6) ¢ ucnonb3zoBaHneM U3MEHeHHbIX faHHbIX, o TeX Nop noKa npoLecc He HaYHET CXOAUTLCS,
T. €. Pa3HOCTU NpeablayLIMX U NocrneayroWwmx 3Ha4eHnt xX* U s* He cTaHyT npeHebpexumo Manbl. O6bIYHO UTepaTUBHLIE
BbIYMCIIEHUS NpeKpaLlatoT Npy coBNafeHnn NpeabiayLLIMX U nocneyowmux 3Ha4eHUiA 0 TPETLEro 3HaKa rnocrie 3ansTon.
MeToa npurogeH ans paspaboTkn KOMMNLIOTEPHON Nporpammei.

C.2 Anroputm S

[JaHHbIiA anropuT™ NPUMEHSIOT K CTaHAapTHLIM OTKNOHEHUAM (UK pasmaxam). ANropuTM Mno3BosAeT NOMy4nTb po-
GacTHoe 06'I=e,E|,VIHeHHoe 3Ha4YeHne CTaHAapTHbIX OTKITOHEHWIA Unn pasmMmaxoB.
NMetoLmecs p AaHHbIX pacrnonaratoT B NopsaKe HeybbiBaHWs:
Wy, Wy, oy W oy W,
3T0 MoryT 6bITb pasMaxu Unn CTaHfapTHbIE OTKITOHEHUS.

50



rocT P NCO 13528—2010

AanbHeiwue BoIMUCNEHUA NpeanonaraloT, YTo KaX oMy M3 3HaueHunid w; (i = 1, 2, ..., p) COOTBETCTBYET 0fjMHaKOBOE
4ucno creneHen ceoboasbl v. Ecnn w; — pasmax, v = 1. Ecnn w; — cTaHfapTHOe OTKITOHEHWE n pe3ynstaToB uccneaosa-
HWUR, To v = (n— 1). Mo Tabnuye C.1 onpeaenstoT 3Ha4YeHus & U 1.

Bblumncnsior HayanbHoOe 3HaveHne w*

w* = MepuvaHa (wy, Wy, ..., Wp). (C.7)

Buluucnaior y =1 - w*. (C.8)
Ona kaxporo w; (/ = 1, 2, ..., p) BLIMUCNAIOT:

* {\v, ecnn w; >wy
w;, ecnu w; <. (C.9)

Bbluucnator HoBoe 3Ha4YeHue w*
* * 2/
wo=EyZ(w; )/ p. (C.10)
PobacTHyto oLeHKy W* nory4alor UTepaTuBHBIM METOAOM, BBIMUCNAS 3HAYEHUEe W* HECKONBKO pa3s, noka npouecc
He HaYHET CXOAUTLCA, T.€. pa3HOCTb 3HAa4YEHUIA W*, COOTBETCTBYIOLLMX NpeAbiAyLUel U NocneayoLLeid uTepauum, He CTaHeT
npeHebpexnmo Mana. O6bLIMHO BLIMUCIIEHUS NMPEKpaLLaloT, eCnu 3Ha4YeHUst w* B NocnefoBaTeNbHbIX UTepauuax copnaga-

0T B TPETHEM 3HakKe nocre 3anaToil. Metog npurogeH anA pa3p660TKI/I KOMMNBHOTEPHBLIX NporpamMmM.

Tabnuya C.1 — 3HavyeHus koadppuumerToB & u 1 Ansa anroputma S

Yucro creneHelt ceoboabl v 3HaueHue koadpuLmueHTa n 3HaueHue koachduymeHTa &
1 1,645 1,097
2 1,517 1,054
3 1,444 1,039
4 1,395 1,032
5 1,359 1,027
6 1,332 1,024
7 1,310 1,021
8 1,292 1,019
9 1,277 1,018
10 1,264 1,017

MpumeyaHune— 3Ha4eHUA & U 1) COOTBETCTBYIOT NMPUBEAEHHEIM B NpunoxeHun B NCO 5725-5.
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MpunoxeHue OA
(cnpaBo4Hoe)

CBeZleHUsA 0 COOTBETCTBUM CCbINTOYHbIX MEXOYHAPOAHbIX CTaHOAAPTOB CChIFIOYHbIM
HaUuMOHarNbLHLIM CTaHgapTaM Poccuiickoil Peaepaumm

Tabnunuya JA1
O6o3HayeHne ccbinovHoro CTeneHb
MexgyHapoaHoro COOTBETCTBUS 0O603HaYeHNe N HanMeHOBaHKe COOTBETCTBYOLLEro HaLMoHanbsHoro ctaHaapTa
cTaHdapTa

NCO 3534-1:1993 IDT FOCT P 50779.10—2000 (MCO 3534-1—93) «CTatuctudeckne Metonbl. Be-
POSITHOCTb ¥ OCHOBbLI CTAaTUCTUKN. TE@PMUHBI 1 OnpefeneHns»

NCO 3534-2:1993 IDT MOCT P 50779.11—2000 (MCO 3534-2—93) «Ctatuctuyeckune metoasl. Cta-
TUCTUYECKOE YNpaBiieHne Ka4eCTBOM. TEPMUHLI U orpedeneHuns»

NCO 5725-1:1994 IDT MOCT P UCO 5725-1—2002 «To4HOCTb (MPaBUibHOCTL U NMPeLM3UOHHOCTD)
METOL 0B W pe3ynbraTtoB U3mepeHUit. Yactb 1. OCHOBHbIE NONOXEHUS U onpe-
JeneHua»

NCO 5725-2:1994 IDT MOCT P UCO 5725-2—2002 «To4HOCTb (NMpaBunbHOCTL U NPELU3UOHHOCTD)
METOL 0B U pe3ynsraToB M3amepeHuit. YacTb 2. OCHOBHOW MeToA onpeaeneHus
NoOBTOPSAEMOCTM 1 BOCTIPOM3BOAUMOCTY CTaHAApTHOIrO METOAa U3MEPEHMiA»

NCO 5725-3:1994 IDT MOCT P UCO 5725-3—2002 «To4HOCTb (NpaBUnbHOCTL M NPELU3UOHHOCTD)
METOAOB U pe3ynsratoB M3MepeHUid. HacTb 3. MpomexyTodHble nokasatenu
NPEeLM3MOHHOCTM CTaHJapTHOro METo4a USMEPEHNIA»

NCO 5725-4:1994 IDT FOCT P UCO 5725-4—2002 «To4dHOCTb (NpaBUMBLHOCTL U NPELU3UOHHOCTL)
METOL0B W pe3ynsraToB amepeHuit. Yactb 4. OcHOBHbIe MeTOALI onpeaene-
HWS NPaBUMBLHOCTW CTaHAaPTHOrO METOAA U3MEPEHUA»

NCO 5725-5:1998 IDT MOCT P UCO 5725-5—2002 «To4HOCTb (NpaBUMBHOCTL M NPELM3UOHHOCTD)
METOAOB W pesynsraTtoB UaMepeHuidi. YacTb 5. AnsrepHaTUBHbIE METOALI
onpefeneHus NPeLM3MoHHOCTI CTaHAapTHOro MeTofia U3MepeHUin»

NCO 5725-6:1994 IDT MOCT P UCO 5725-6—2002 «To4HOCTb (NpaBUIbHOCTb M NPELM3UOHHOCTD)
METOZL 0B U pe3ynbTaToB M3aMepeHuid. YacTb 6. Mcnonb3oBaHne 3Ha4eHUIA TOY-
HOCTW Ha MpaKkTuke»

NCO 8258:1991 IDT FOCT P 50779.42—99 (MCO 8258—91) «Cratuctndeckne metoabl. KoH-
TposbHble KapThl LLyxapTa»

MCO/M3K 17025:2005 IDT MOCT P NCO/M3K 17025—2006 «ObLwue TpeboBaHWA K KOMNETEHTHOCTH UC-

MblTaTenbHbIX U KannbpoBoYHEIX NabopaTopuity

BETCTBUA CTaHAapTOB!

- IDT — npeHTUYHbLIe cTaHAapThI.

MpumedaHue — B HacTosALel Tabnuue UCMoNL30BaHO Creaytolliee YCrOBHOe 0G03HAYeHNe CTEMEHU COooT-
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