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[lpeaucnoBue

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

CBeaneHuda O cTaHaapTe

1 NOAroToOBJIEH ABTOHOMHOU HEKOMMEPYECKOU opraHn3aunen «Hay4yHo-nccneaoBaTtenbCKUNU LIEHTP
KOHTPONA U AnarHocTukn texHmdyeckux cucrem» (AHO «HWL KI») Ha ocHOBE COOCTBEHHOro ayTeEHTUYHOIO
nepeBoga Ha PYCCKUU A3bIK MEXXAYHAPOAHOI0 CTaHaapTa, YKa3aHHOro B NyHKTe 4, npu y4actun egepanbHOro
rocyJapCTBEHHOI0 YHUTAPHOro NPeanpuaTua «YpanbCKUKM Hay4dyHO-UCCNeaoBaTENbCKUN UHCTUTYT METPOIO-

rmny» (Pryr «YHUM»)

2 BHECEH TexHu4yeckum komuteTOoM No ctaHaaptudauumn TK 125 «Ctatuctnyeckme Metoabl B ynpas-
NIEHUN Ka4yeCTBOM NpPoAyKUNN»

3 YTBEPXIOEH 1 BBEAEH B JEVCTBWE Mpukasom denepanbHOro areHTCTea no TEXHUYECKOMY pe-
rynupoBaHuto u metponorun ot 12 Hoaopa 2010 r. Ne 440-cT

4 Hacrtodwun ctaHaapTt uaeHTu4deH mexayHapoaHomy craHgapty MCO 13528:2005 «CtaTtucruyeckue
METO/ bl MPU IKCNEPUMEHTANbHOWN NPOBEPKE KOMMNETEHTHOCTU NOCPEACTBOM MEXIab0paTOPHbIX CPaBHUTEb-
HbIX ucnbiTaHun» (1ISO 13528:2005 «Statistical methods for use in proficiency testing by interlaboratory com-
pParisons»).

HanmeHoBaHMe HaCToALLEero craHgapra U3MeHEeHO OTHOCUTENbHO HAUMMEHOBAHUA YKA3aHHOIMo MEXAy-
HapoAaHoro ctaHagaprta ana npuseaeHuda B coorsercteue ¢ [OCT P 1.5—2004 (nogpasaen 3.9).

1o NPUMEHEHNN HACTOALLErNO CTaHAapTa PEKOMEHAYETCA NCNONb30BaTb BMECTO CChINOYHbIX MEXXAYHa-
POAHbLIX CTAHAAPTOB COOTBETCTBYOLLME UM HAaLMOHanNbHbIE cTaHaapTbl Poccunckon deagepauumn, ceeaeHmnsa o
KOTOPbLIX NPUBEAEHLI B AONONHUTENBHOM NpUnoXxeHuun OA

5 BBEOEH BINEPBbIE

VIHbopmauusa 06 UMEHeHUSX K HacmosdawemMy cmaHoapmy rnybnukyemcecs 8 exe200H0 u30asaemMoM UH-
cpopmMayUoOHHOM yKa3amerne «HayuoHarnbHblie cmaHoapmbpi», @ meKkem U3MeHeHUU U rNonpasoK — 8 EXXeMe-
CAYHO u3oasaeMbiX UHOPMAaUUOHHbIX yKalamensax «HauuoHarnbHbIe cmaHoapmei». B cnyyae nepecmompa
(3aMeHbl) unu OmmMeHbl Hacmosduwie20 cmaHoapma coomeememesyrouiee yesedomrieHue byoem onybrnukoeaHo
8 €XXeMeCsa4YHO u3oasaemMoM UHPoPpMaUUOHHOM yKa3amerne «HayuoHarbHbie cmaHoapmeiy». Coomeemcemay-
rowasa uUHopmMmayusd, yeedoMrieHUE U mexKkemsl pasmewlaromes makxe 8 UHeopmMayuoHHOU cucmeme obujeao
r10/1b308aHUA — Ha ouyuaribHOM catime ®edeparibHO20 azeHmemea rno MexXHU4YeCcKoMy peaynuposaHuio U
Memporsioauu 8 cemu MIHmepHem

© CtaHgaptuHdopm, 2012

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

0.1 Llenu 3kcnepumMeHTarnbHOU NPOBEPKU KOMMNETEHTHOCTH

AKCNEePUMEHTANbHYIO NPOBEPKY KOMMNETEHTHOCTM!) HA OCHOBE MexnabopaToPHbIX CPABHUTENbHbLIX UC-
NbITAHUN UCNONbL3YIOT ANA onpeaeneHns CnoCoOOHOCTU KOHKPETHbIX nabopaTtopuit BbINOMNHATL UCTbITAHUSA UK
N3IMEPEHUSA, a TaKXKe ANA KOHTpona ux padortbl. [Ang nonHOro npeacraBneHna o Lensax aKkcnepumMeHTanbHON
NPOBEPKU KOMNETEHTHOCTU crieayeT 03HakoMuTbes ¢ MICO/MOK 17043:20104). B TepMuHax CTaTUCTUKN pabo-
Te naboparopuin COOTBETCTBYIOT NpucyLLuue en (naboparopHblie) cMeLlleHne, cTadbunbHOCTb U MOBTOPAEMOCTb.
JTabopaTopHble CMELLEHUE U NOBTOPAEMOCTb onpeaeneHsl B UCO 3534-13), UCO 3534-2% n UCO 5725-1°).
CtabunbHOCTb, NpUcCyLLyio nabopatopun, B cOOTBETCTBUN ¢ MCO 5725-3°) namepsaioT npoMeXKyTOUHON npe-
LUN3UMOHHOCTbLIO.

JTabopatopHoe cMmelleHue MOXET ObiTb OUEHEHO C MOMOLUbLID U3MEPEHUN HA oDpasuax cpaBHEHUA,
eCnu 9TO BO3MOXHO, C NPUMEHEHWEM NPOLEAYPbl, YCTAHOBMNEHHON B ICO 5725-47). Takum 06pa3om, aKcne-
PUMEHTAaNnbHaa NPoBepKa KOMMETEHTHOCTU HA OCHOBE MEXNabopaTopHbIX CPABHUTENbHbIX UCMbITAHUN 00D€-
CnevynBaeT AOCTYNHbLIN cnocob nony4yeHUa uHdopmaumm o naboparopHoMm cMeLleHun. Micnonb3oBaHne agan-
HbIX NPOBEPKN ANA NOSyYeHUA OLUEHKU nabopaTtopHOro CMeLLEeHUA ABMAETCA BaXXHOW COCTaBNAOLLEN aHaNu3a
OaHHbIX. OgHaKo cneayer 3aMeTUTb, YTO CTAOUNBHOCTL U NOBTOPAEMOCTb BIMUAIOT HA AAHHbIE, NONYYEHHbIE
NpU 3KCNepUMEHTarnbHOU NMPOBEPKE KOMMNETEHTHOCTU, N BO3MOXHO, YTO BbIABIIEHHOE NMPU NMPOBEPKE CMELLIE-
HWEe BbI3BAHO HEAOCTATOYHOW CTAOWUMbHOCTbLIO UMM MOBTOPAEMOCTbIO. [103TOMY BakHO, YUTOObLI 3TU CTOPOHLI
paboTbl nadboparopun perynapHo oLueHNBarnuch.

CTabunnbHOCTb MOXET ObiTb OLUEHEHA HA OCHOBE MOBTOPHbLIX UCMbITAHUWU COXPaHAEMbIX NPOO UMK BbI-
MONMHEHUA PerynsapHbiX USMepeHnn Ha odbpasuax cpaBHEHUA UINMN BHYTPEHHUX 0Dpa3uax cpaBHeHUa (obpaseu
MaTepuana, co3aHHoro naboparopuen 4na ncnonb3oBaHUs B Ka4ecTtBe cOOCTBEHHOIO obpasLia cpaBHEHUSA).
Takue metoabl onucaHbl B MCO 5725-3. CTabMNbHOCTb MOXKET TakXe ObITb OLIEHEHA NYTEM COCTaBNEHUSA rpa-
donka oueHoK nadbopartopHOro CMeLLEeHUs, NoNy4eHHOro Npu 3KCNeEPUMMEHTanbHON NPOBEPKE KOMMNETEHTHOCTMH,
Ha KOHTPOIbHbIX KapTax. Ha aTux kaprtax MoXeT ObiTb npeaocrasneHa nHdopmauma o padbore naboparopuu,
KOTOopada He Bcerga oyeBuaHa No pesynbrataM OTAENbHbIX 9KCNEPUMEHTAaNbHbLIX NPOBEPOK KOMMNETEHTHOCTMN,
4YTO JAaEeT eLue oaHY BO3MOXXKHOCTb aHanus3a padboTbl nabopaTtopum.

[1aHHbIE OLIEHKN NMOBTOPAEMOCTU MOTYT ObITb MOJIyY4EHbI HA OCHOBE UCCNEAO0BAHWUW, BbINONMHAEMbIX B
HOpMarnbHOM pexume paboTbl nabopartopun UnNu Ha OCHOBE UCCRNeaOoBaHUKU, crieynanbHO OpPraHM3oBaHHbLIX

1) TepMuH «3kcnepumeHTanbHas nNpoBepka KOMMETEHTHOCTUY SBMSAETCS 9KBUBANEHTHbIM TEPMUHY «NpOBepKa
kBanudpukauun» (cm. TOCT P 8.690—2009 «locygapcTBeHHas cuctemMa obecneveHns eanHCcTBa U3MepeHuin. cnonb-
30BaHKe nporpamm MpoBepKU KBanndpukaunum nocpeqctBoM MexnadbopaTopHbIX CpaBHUTENBHbLIX UCNBITAHWUA NPU aKkKpe-
avTaumMn ucneltateneHblx nadopatopuny», TOCT P 8.692—2009 «[locygapctBeHHas cuctema obecnedvyeHUsa e4AUHCTBa
n3MepeHnn. TpeboBaHMA K KOMMNETEHTHOCTM NPoOBaNAEepOB NPOBEPOK KBaANUMPUKaUUM UcnbliTaTenbHbIX NabopaTopuin no-
CPeACTBOM MeXnabopaTOpPHbIX CPaBHUTEMNBHLIX UCMABITAHUAY ).

2) ICO/MBK 17043:2010 «OueHka cooTtBeTcTBUA. O6luMe TpeboBaHWA K MPOBEPKE KOMMETEHTHOCTUY
(ISO/IEC 17043:2010 «Conformity assessment — General requirements for proficiency testing»).

3) NCO 3534-1:2006 «CTtaTucTtuka. CnoBapb U ycrnoBHble 0603HadveHuns. Yacte 1. OBLMe cTaTucTuydeckne Tep-
MWHbI U TEPMUHBI, UCNONBb3YEMBIE B TEOPUU BePOATHOCTU» (ISO 3534-1:20006 «Statistics — Vocabulary and symbols —
Part 1. General statistical terms and terms used In probability»).

4 NCO 3534-2:2006 «CTtaTucTtuka. CrnoBapb W ycroBHble 0603HadeHus. YacTb 2. MNpuknagHas craTucTUKa
(IS0 3534-2:2006 «Statistics — Vocabulary and symbols — Part 2: Applied statistics»).

) NCO 5725-1:1994 « TOYHOCTb (NPaBUMBLHOCTb U NPELM3UOHHOCTL) METO40B U Pe3ynLTaToB UaMepeHuid. YacTb 1.
ObLwmne npuHUKUNBl N onpepenennsa» (ISO 5725-1:1994 «Accuracy (trueness and precision) of measurement methods and
results. Part 1. General principles and definitions»).

) UCO 5725-3:1994 «TOYHOCTb (NPaBUNBHOCTL M MPELIM3NOHHOCTL) METOA0B W pe3ynsTaToB UaMepeHuin. YacTs 3.
[IpOMeXyTOUHbIE NoKasaTenu nNpeunsnoHHOCTU cTaHfapTHOro Metoga wuamepeHuar» (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»).

) NCO 5725-4:1994 « ToYHOCTb (NpaBUbLHOCTE U NPELIM3UOHHOCTL) METOL0B U pPe3ynsTaToB usmMepeHuii. YacTb 4.
OCHOBHbIE MeTOoAbl onpefeneHua npaBUMbHOCTU CTaHAapTHOro Metoda uamepeHua» (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»).

IV
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INA OUEeHKK noBTOopaemMocTn. CnegoBaTenbHO, OLIEHKA MOBTOPAEMOCTU HE 0043aTENbHO ABNAETCHA BaAXXHOW CO-
CTaBNAOLLEN 3KCNEPUMEHTANTIbHON NPOBEPKN KOMMETEHTHOCTU, XOTA NnpoBeaeHue naboparopnen coOCTBEH-
HOW OLIEHKW NMOBTOPAEMOCTU SABMIAETCA AOCTATOYHO BaXHbIM. [1OBTOPAEMOCTb MOXKET ObITb OLIEHEHA NYTEM
COCTaBneHua rpaduka pasmaxa AByX MU3MEPEHUIN HA KOHTPOMbLHOW KapTe B cooTBeTcTBun ¢ MCO 5725-6").

bnok-cxema, npeacrtaBneHHasad Ha PUCYHKE 1, UNNMOCTPUPYET NPUMEHEHNE CTAaTUCTUYECKUX METOAOB,
YCTAHOBIEHHbIX HACTOALLUMM CTaHOAPTOM.

0.2 NCO/MIK 17043:2010

B NCO/M3K 17043 npuBeaeHbl pasnuyHbie nporpaMmmbl 3KCNEPUMEHTANbHOWN NMPOBEPKN KOMMNETEHTHO-
CTU U PEKOMEHAAaLUK No opraHM3auun NPOBEPKU KOMNETEHTHOCTMN.

Hactoawmn ctaHgapt gononHaetr MCO/M3K 17043 pekomeHaauMsaMn no NCnornb30BaHUIO CTaTUCTUYE-
CKMX METOA0B NPU 3KCNEPUMEHTANbHOU NPOBEPKE KOMMETEHTHOCTU. XOTA OCHOBOW HACTOALLEro craHgapra B
oonbLUON cTeneHn asndaetca [1], HacToawmMn ctaHaapT MOXET ObITb UCNOMb30BAH MPUMEHUTENBLHO KO BCEM

MeTogamM U3MepeHUn (He TONbKO XMMUYECKUM N3SMEPEHNAM) ANA 3KCNEePUMEHTANbHOU NMPOBEPKN KOMMNETEHT-
HOCTWN aHaNUTU4YEeCKnX nadbopaTtopun.

1) MCO 5725-6:1994 «ToYHOCTb (NPaBUNBLHOCTL U NPELM3NOHHOCTE) METOAOB U Pe3ynsTaToB UsMepeHuit. YacTb 6.
Mcnonb3oBaHue 3Ha4eHU TOMHOCTU Ha npakTukey (1ISO 5725-6:1994 «Accuracy (trueness and precision) of measurement
methods and results. Part 6. Use In practice of accuracy values»).

V
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Ctavano 3

[lpoBepka KadecTBa
noaroToBKU Npob

VI

B COOTBETCTBUMA
C npunoxeHwem B

[lpoBepRIOT MeTon
onpeageneHus NpUNUcCaHHoro
3HaJYeHus1, UCNOMNb3yA:

4.2 PekomeHaauuu

No orpaHu4eHuIo
HeonpeaeneHHOCTU
npyunUcaHHoOro aHa4veHus
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KONW4YeCTBO NOBTOPHbIX
U3MepeHUH!, UCMNONb3YA:
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NOBTOPHLIX U3MepeHUH
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HbIMWU 3HAYEHWAMMN
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10 NPOBEPKU KOMNETEHTHOCTU?

Het
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noApa3aenoB HAaCTOALLEro craHaapTa:
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5.3 ATTecToBaHHOe 3HaveHue
5.4 ATTecToBaHHOE 3HaJYeHue
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[TpUMeHAIT OAUH U3 cnenyloLmnX
nogpasaenoB HaCcTOALLEro craHgapTa:
6.2 Bbibop Ha ocHOBE NPUNUCAHHOTO 3HAYEHUA
6.3 Bbibop Ha OcHOBE Xenaemoro 3Ha4YeHuA
6.4 Bbibop Ha ocHoBe 0bLen moaenn
6.5 Beibop Ha ocHOBe pesynbTaroBs
aKcnepumMmeHTa Nno uccrnegoBaHUIo
NPELN3MOHHOCTH

[1poBOAAT NPOBEPKY KOMMNETEHTHOCTU
B COOTBETCTBUM C NPOrpamMMon
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8.7 Npachuk ans pasgeneHHON Npoodb

Het

[lpyMeHslT nogpasaen
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AaHHbIX, NONyYeHHBbIX

Npyv 3KCNepuMeHTanbHON
NpoBepKe KOMMNETEHTHOCTU

O6beanHAIOT CTAaTUCTUKY NO HECKOMNBKUM
npoBepKam, UCNOonb3ysa OAUH U3 crneqyroLmnx
rpadPuKoB:

9.2 KoHTponbHas kapTa LUyxapTa

Ons z-uHaekca
9.3 KOHTpOnbHasa kapTa KyMynNATUBHBIX

cyMmm (Kycym-kapra)
Ons z-nHpgekca

9.4 [pachmk 3aBUCUMOCTH
HOPMWUPOBAHHOIO JflabopaTopHOro
CMeLleHUs1 OT BbIDOPOYHOro cpeaHero
nabopartopuu

CoobuialoT peaynbraTthl y4acTHUKaM

Bosepart
K Hayany

PMC)/HOI{ 1 — bnok-cxema NMPUMEHEHNA CTAaTUCTNYECKNX METOAOB B MNporpamMmme SI{CI'IepMMEHTaJ'IbHOI?I NMPOBEPKU

KOMNETEHTHOCTW



FOCT P NCO 13528—2010

Tt T T

HALULWOHAJIIbHBIN CTAHOAPT POCCUUNCKON PEOEPALUNWN

CtaTucTtuyeckKkue metoabl

NPUMEHEHUE NPU 3KCMEPUMEHTANIbHOW NPOBEPKE KOMIMNETEHTHOCTU
NMNOCPEOCTBOM MEXJIABOPATOPHbBIX CPABHUTEJIbHbIX NCIBITAHNA

Statistical methods. Using in proficiency testing by interlaboratory comparison tests

[1ata BBegeHusa — 2011—12—01

1 Obnactb NPUMEHEHUS

Hactoawun craHpapt gononHaer MCO/MO3K PykoBoacteo 43 (obe yactu), obecneynBasa aetanbHoe
onucaHue cTatTuCcTUYEeCKUX METoa0B, HEODXOAMMbBIX ANA aHanui3a AaHHbIX, NONYYEHHbIX NPU 3KCNEPUMEH-
TarnbHOW NPOBEPKE KOMMNETEHTHOCTU NabopaTtopun, a Takke nporpaMmmbl U peKoMeHgaumnmn rno nx NCnonb30oBa-
HUIO y4aCcTHMUKaMN NPOBEPKU N OpraHamu akkpeagutaumm nadboparopuin.

Hacrodawmn ctaHaapT MOXET ObITb NPUMEHEH ANA NMPOBEPKU HANMNYNA CUCTEMATUYECKUX CMELLEHUN B
pe3yrnbratax U3MepeHnu, BbINONMHAEMbIX B nabopartopuin.

CTaHaapT NPUMEHUM TONbKO K KONMNYECTBEHHbLIM AAHHbLIM.

2 HopmMmaTUBHbLIE CCBLIJIKN

B HacTodaweM cTaHaapTe Mcnonb3oBaHbl HOPMATUBHbLIE CChINTKXM HA CNeAayloLLne CTaHaapThbl:

NMCO 3534-1 Crarucrtuka. CnoBapb W ycrnoBHble 0003Ha4yeHud. Yactb 1. OOLMe cTaTtuCTU4eCcKue
TEPMUHbI 1 TEPMUHBI, NCNONbL3YEMbIE B BEPOATHOCTHLIX 3agavax (ISO 3534-1, Statistics — Vocabulary and
symbols — Part 1: Probability and general statistical terms)

NMCO 3534-2 Crarucrtuka. CnoBapb U ycnoBHble 0Do3Ha4veHusd. Hactb 2. [NMpuknagHasa cratucruka
(ISO 3534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics)

NCO 5725 (Bce yacTtu) ToYHOCTHL (NPaBUNbLHOCTL U NPEUN3UOHHOCTL) METOA0B N PE3YNbLTATOB U3MEPE-
HUM (ISO 5725 (all parts), Accuracy (trueness and precision) of measurement methods and results)

NCO 8258 KoHTponbHbie KapThl LLyxapTa (ISO 8258, Shewhart control charts)

NMCO/M3K 17025 ObOLune TpedboBaHUA K KOMNETEHTHOCTU UCMbITATENbHbIX N KANMMOPOBOYHbLIX Nadbopa-
Topun (ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories)

NMCO/M3K PykosoactBo 43-1:1997 lNpoBepka KOMMNETEHTHOCTU NYTEM MeXNabopaToOpHbIX CpaB-
HeHnn. Yactb 1. Paspabotka W nNpuMeHeHue nporpamMMm TMNPOBEPOK KOMMETEHTHOCTU nadopaTtopui
(ISO/IEC Guide 43-1:1997, Proficiency testing by interlaboratory comparisons — Part 1: Development and
operation of proficiency testing schemes)!)

NCO/M3K PykoBoacteo 43-2:1997 lpoBepka KOMMNETEHTHOCTU NyTEM MeXNabopaTOPHbIX CpaBHEHUN.
YacTb 2. BbiOoOp U ucnonb3oBaHue nporpamMm KOMMETEHTHOCTU OpraHamu no akkpeautauum nadoparopumn
(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) Ctanpapt 3ameHeH Ha MICO/MBK 17043:2010 «OueHka cooTBeTcTBUA. OBLune TpeboBaHUS K NPOBEpPKE KOMMe-
TeHTHOCTU» (ISO/IEC 17043:2010 «Conformity assessment — General requirements for proficiency testing»).

N3paHune odpuyumanbHoe
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3 TepMuUHbLI U onpeaeneHun

B HacTtodaweM ctaHaapte npuMeHeHbl TepMUHbI No NCO 3534-1, MCO 3534-2, NCO 5725-1, a Takke
cneayrowme TeEPMUHbI C COOTBETCTBYHOLLMMW ONpeaAENEHUAMMU:

3.1 mMexnaoopaTopHble cpaBHUTENbHbIE UCNbITAHUA (interlaboratory comparison): OpraHusauus,
BbINONMHEHMWE W OLEHKA Pe3ynbratoB UCCneaoBaHUM UMM U3MEPEHUN HA OAHOM U TOM XK€ UMW aHanorud-
HOM 00beKkTe(ax) uccrneagoBaHnn AByma unu donee nadboparopnsamm B COOTBETCTBUU C YCTAHOBNEHHbIMU YC-
NTOBUSAMM.

[] pumMeHaHWNE — A,El,aI'ITMpC)BaHHOE ornipejgerieHne.

3.2 IKCnepuMeHTarbHada npoBepka KoMneTteHTHOCTU (proficiency testing): OnpeaeneHue nokasare-
nen pabotbl nadboparopun Npu BbINOSIHEHUU UCCNEAOBAHUN HA OCHOBE MeXInabopaTopHbIX CPAaBHUTESNbHbIX
UCMNbITAHUMN.

3.3 NpunucaHHoe 3Ha4yeHue (assigned value): 3Ha4vyeHue, npunucbiBaemMoe 3agaHHOWU BENMUYMHE U
MPUHATOE B COOTBETCTBUU C HEKOTOPbLIM COrnaLlieHnem, kak oonagatoLliee HeonpeaeneHHOoCTbIo, MNPUeEMNeEMOon
ANA AaHHbIX UeNeN.

3.4 cTaHOapTHOe OTKIIOHEeHUe OLEeHKUM KOMNneTeHTHOCTU (standard deviation for proficiency
assessment): Mepa n3aMeH4YMBOCTKU, ncnonb3yemas rnpu oLueHKe KOMMETEHTHOCTM HA OCHOBE AOCTYMHOW WH-
dopmMauunu.

3.5 z-uHpekc (score): HopmupoBaHHaa Mepa naboparopHOro CMELLUEHUS, BbIYMUCIIEHHOIO C UCMONb30-
BaAHWEM MPUNUCAHHOIO 3HA4YEHUA U CTAHAAPTHOIO OTKINMOHEHUA OLIEHKW KOMMETEHTHOCTM.

3.6 koopauHaTtop (coordinator): OpraHmM3auusa (Mnu cneunanucrt), HageneHHble NONHOMOYUAMU AnNg
KOOpAUHaALUUKN BCEX AEUCTBUN, CBA3AHHbLIX C BbINMONMHEHUEM MPOrpamMmMmbl KCNEPUMEHTANbLHON NPOBEPKN KOM-
NETEHTHOCTMN.

4 Ctatuctnyeckme pekoMmeHaauum ansa ninaHupoBaHUA 3KCNEPUMEHTA
N UHTEepnpeTauumn pe3ynbLTaTtoB 3KCNepuMeHTarlbHOM NPOBEPKA
KOMNETEeHTHOCTM

4.1 NpaHuUUbl 30H AeUCTBUN U NpeaynpexaeHna

4.1.1 B HacTodwem ctaHaapTe npuBeaeHbl NPOCTbIE YUCIOBLIE U rPadPUYECKUE KPUTEPUUN, NTPUMEHEHUE
KOTOPbIX K AAHHbIM, MOJIYYEHHbIM MPU SKCNEPUMEHTANbHOMW NMPOBEPKE KOMMETEHTHOCTU naboparopuin, no-
3BONSAET BbIABUTb ONAcCHbIE CUTyaUuun U NPOBECTU Npeaynpexgarwme gencreud. axe B XopoLUuo ynpaBnde-
MOWN NnabopaTropun ¢ ONbITHLIM NEPCOHaNoOM MOryT UHoraa ObITb NONy4YeEHbI aHOMAanbHbIE pe3ynbrarbl. Kpome
TOro, BO3MOXHO, YTO CTaHAAPTU3NPOBAHHbLIN METOA U3SMEPEHUN, NPOLLUEALLIUK BanNnUaaLUno, MOXKET coaepXarhb
OLUMOKK, KOTOPble CTAHOBATCA OYEBUAHbLIMU TOMbKO MOCHE BbIMOMHEHUA HECKONbKUX NPOrpamMm 3KCNepumMeH-
TanbHOW NPOBEPKN KOMMNETEHTHOCTU. [lporpamma akcnepumMmeHTanbHON MPOBEPKU KOMMETEHTHOCTU TAKXKE MO-
XKET cogep>kaTtb oWMOKK. 1o 3TUM NnpuunHaM KpUTEPUN, NPUBEAEHHbIE B HACTOALLEM CTaHOAPTE, HE crneayer
MCMOoNb30BaThb ANA NMPU3HaHKUA nadoparopum HECNOCOOHOW BbIMOMHATL AAHHbIM METOA u3mMepeHun. Npun nc-
NONMb30BaHUKN SKCNEPUMEHTANbLHON MPOBEPKN KOMMETEHTHOCTU ANA ANCKBanudukauuun nadboparopmumn 4omKeH
ObITb pa3padoTraH crneunanbHbIN KPUTEPUNA.

4.1.2 lNpuBeaeHHble B CTAHQAPTE KpUTEPUU paspaboTaHbl Tak, YTOObI B criyyae, Korga ctaHgapTHOE OT-
KIMOHEHUE OUEHKU KOMMNETEHTHOCTU HA OCHOBE AaHHbIX HAbngeHUn (NPU UCNONbL30BaHWUM OAHOTO U3 METOA0B
B COOTBETCTBUU C 6.4—6.6) BbIXOAUT 3a AONYCTUMbIE FPAHNLbI, KPUTEPUUN YKA3bIBAKOT HA HEODXOANUMOCTb MPO-
BeAEeHNA cneumanbHbIX nCCNeaoBaHUN U BbIMOMMHEHUE KOPPEKTUPYIOLLMX AEUCTBUN.

4.1.3 KoopanHaTtop AOMKEH YCTAHOBUTL rMaBHbIE NPUYNHLI USMEHYUBOCTU AAHHbLIX NPU IKCNEPUMEH-
TarnbHOM NPOBEPKE KOMMETEHTHOCTU ANA paccMmartpuBaeMbiX U3MepeHun. JIlobon aHanm3 HeobxoanMmMoO Ha-
YMHATb C UCCnegoBaHUA (PYHKUMW pacnpeaeneHun pesynbtatoB U3MEpEeHUn And noATBEPXKAEHUA MPUYUH
HeonpeageneHHoCTU. Hanpumep, bumMoaganbHOE pacnpeaeneHmne MOXKeT ObITb 40KA3aTENbCTBOM TOrO, YTO pe-
3ynbTarbl U3AMEPEHNIN NPEACTABNAIT COOON HAOOP AAHHbLIX, MONY4YEHHbIX PA3NMUYHbIMU METOAAMMU, C UCMOTb-
30BaAHUEM 3arpA3HEHHbIX NPO0 nnNu HeagopabOoTaHHbLIX UHCTPYKUUMKW. B 9TOWM cuTyauum Bce OLLUMOKU AOIMKHbI
ObITb YCTPAHEHbI A0 NPOAOIMKEHNA aHanu3a unu oueHkn. Oprad no akkpeauTaumm OMKEH UMETb NONUTUKY
BbINONMHEHUSA SKCNEPUMEHTANBLHON NPOBEPKN KOMMETEHTHOCTU NPU NMNONMYYEHUU HECOOTBETCTBYIOLLUNX PE3YNb-
TatoB. HeobxoanmMblie 4ENCTBUA B 3TOM Criydae AOMMKHbl OblTb YCTAHOBMEHbLI B YIOMAHYTOW MOJSIMTUKE UIN B
npoueaypax ynpasneHna kayectsom naboparopun. OaHako CyLLEeCTBYIOT 00OLLUMEe pekoMeHaauumn B cny4asax,
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Koraa npu aKCnepumeHTanbHOU NPOBEPKE KOMMETEHTHOCTU nadopartopuen nonyyYeHbl HECOOTBETCTBYIOLLNE
pe3ynbraTbl. PekomMeHgaunm no gencreBuamMm nadboparopum npu HECOOTBETCTBYIOLLUUX pe3ynbrarax 3KCnepu-
MEHTanbLHON NPOBEPKN KOMNETEHTHOCTU NpUBEAEHLI B 4.1.4.

4.1.4 B nporpammax, rae ctraHgapTHOE OTKIMOHEHNE OLIEHKM KOMNETEHTHOCTU OCHOBAHO HaA AAaHHbIX Ha-
ontogeHun, ecnun pesynsraTt ykasbiBaeT HA HEOOXOAMMOCTb KOPPEKTUPYIOLLMUX AeUCTBUIA, nadbopaTtopua no co-
rMacoBaHUIO C KOOPANHATOPOM UMM OPraHoOM NO akKpeauTauum AOoMmMKHa PELUUTL, KaKue nccnegoBaHuUsa U Kop-
PEKTUPYIOLLME AENCTBUA ABNAIOTCA HEOOXOANMBIMU. Ha OCHOBE BbISABNEHHbIX NPUYMH nadoparopusa A0IMKHA
npoaHanu3npoBaTb CBON METOAbI PAdOTbl U UAEHTUPULMPOBATL KOPPEKTUPYIOLLME AENCTBUSA B LIENAX YCTpa-
HEHUSA NPUYNH HECOOTBETCTBUN ANA NPeaynpexxgeHna noBTOPHONO Ux BO3HUKHOBEHUA. ['1pn BbIABNEHUU BO3-
MOXXHbIX NPUYUH OTKITOHEHUW nadopaTtopud MOXET KOHCYIbLTUPOBATLCA C KOOPAMHATOPOM U TEXHUYECKUMU
akcneptamu. [locne BbIMNONMHEHUA KOPPEKTUPYIOLLMX AENCTBUU nabopartopusa AO0SmKHA NPOUTU 3KCMEPUMEH-
TanbHYIO NPOBEPKY KOMNETEHTHOCTU ANA OLUEHKN 3PP EKTUBHOCTU €€ KOPPEKTUPYIOLLUNX AeNCTBUU. COOTBET-
CTBYIOLLINE KOPPEKTUPYIOLLME AEUCTBUA MOTYT ObITb NPUHATLI NO pe3ynbratam NpPOBEPKU:

a) nepcoHana Ha NOHUMMaHWE U NPaBUINbHOCTb BbINONHEHUA Npoueayp U3MEPEHUM;

D) NPaBUINbHOCTU BbINONMHEHUA NpoUeaypPbl U3MEPEHUHA;

C) HanNU4usa NOBeEpPOK, KAaNMOPOBOK 0OOpPyaOBaAHNA U COCTaBa PeaKkTUBOB;

d) cocrosaHnAa obopyaoBaHUA UINN PEaKkTUBOB;

€) CpaBHEHUA nepcoHana, obopyaoBaHUAa U/MNu peakTuBOB C NMNepPcoHanom, ooopygoBaHnueM U/UNKn pe-
akTusamu gpyrou naboparopun.

4.2 PekomMeHaaUMU NO OrpaHU4YeHUI0 HeonpeaeneHHOCTU NPUNUCAHHOIro 3Ha4YeHus

[punucaHHoMy 3Ha4YeHuto X COOTBETCTBYET CTaHAapTHasA HEOMPEAEneHHOCTb Uy, KOTOopas 3aBUCUT OT
METOAA €ro nonyvYeHus, a Takke oT Konudecrtsa nabopatopun n, BO3IMOXHO, Apyrnx daktopoB. MeToabl Bbl-
YNCINEHUS CTAHAAPTHON HEONPEAENEHHOCTU NPUNMUCAHHOIO 3Ha4YEeHUs NPUBEAEHbI B pasgene 5.

CTaHpapTHOE OTKIIOHEHME OLIEHKU KOMMETEHTHOCTU UCNONb3YIOT AN OUEHKN rnabopaTtopHOro cMmeLle-
HUS, NONYYEHHOTO NMPU IKCNEPUMEHTANbHON NPOBEPKE KOMNETEHTHOCTU. MeToabl onpeaeneHns craHaapTHO-
O OTKINOHEHUS, COOTBETCTBYIOLLENO 3KCNEPUMEHTANbHONW NPOBEPKE KOMMETEHTHOCTU, NMPUBEAEHLI B pasje-
rne 6, a COOTBETCTBYIOLLNE KPUTEPUN CPABHEHUSA OLEHOK nabopaTtopHOro cMeLleHns — B pasaene 7.

Ecnu craHgaptHas HeonpeaeneHHoCTb Uy, NPUMUCAHHOIO 3HaYEeHUSA CRULLKOM BENUKa MO CPaBHEHUIO

CO CTaHAAPTHLIM OTKMOHEHWEM, COOTBETCTBYIOLLMM 3KCMNEPUMEHTANLHOW NPOBEPKE KOMMNETEHTHOCTU G, TO
BEPOATHOCTbL TOr0, YTO HEKOTOpble nadoparopun nonydyar owmboyHoe 3akmoveHne o HeoBxoaMMOCTU KOp-
PEKTUPYIOLLMX OENCTBUN, BbI3BAHHOE HETOYHOCTSAMU B ONpeaeneHu NPUnMcaHHoro 3HaYeHus, a He BHYTPEH-
HUMKW NpuYnHaAMKU nadoparopuil, ABNAETCHA CyLLECTBEHHON. [103TOMyY CTaHAapTHaA HeonpeaeneHHOCTL Mpu-
NMCAHHOIo 3Ha4YeHUa OOMmkHa ObiTb YCTAHOBMNEHA WM AOBeAeHa A0 CBedeHUi nabopaTtopui, y4acTBYIOLLMX B
aKCMepUMEHTaNbLHON NPOBEPKE KOMMETEHTHOCTH.
Ecnuv BbINONHSAETCHA HEPABEHCTBO
uy < 0,36 (1)

TO HEONpEeaAeNneHHOCTb NPUNMNCAHHOIO 3HAYEHNA ABIIAETCA HecyI_I_I,eCTBeHHOﬁ N MOXET HE YHUUTbIBATbLCA MPU

MHTEPNpPETaLUN PE3YNbLTAaTOB IKCNEPUMEHTANTbHON NPOBEPKU KOMMNETEHTHOCTM.
Ecnun 3TU peKkoMeHaauumn He BbINONIHEHbLI, TO KOOPAMHATOP AOMKEH BbINONMHUTL cCneayrowme encTBus.
a) Hantm takon metoa onpeaeneHns npunucaHHoro 3Ha4yeHmus, Ytodbl HeonpeaeneHHOCTb NPUNMUCAaH-
HOro 3Ha4YeHud yaoBneTBopdana HepaBeHCTBY (1).
D) Y4yecTb HeonpeaeneHHOCTb NMPUNUCAHHOIO 3HAYEHUA B MHTEPNPEeTaunn pesynbratoB 3KCNEepPUMEH-
TanbHOW NPOBEPKN KOMMNETEHTHOCTM (B COOTBETCTBUM C /. 3HAYEHUAMU E, Unn 7.6 3HAYEHNAMN Z'-UHOEKCOB).
c) CooDLWNTb yyacTHUKAM JKCNepUMeEHTarbHOMW MPOBEPKU KOMMETEHTHOCTU, YTO HEeonpeaeneHHOCTb
NPUNUCAHHOIO 3HAYEHUA ABMNAETCA CYLLECTBEHHOMN.

Mpumep — lMpunucaHHoe 3HayeHue X siensaemcs cpe@HUM apugpmMemuyeckuMm X pesysbmamoe uccredo-
eaHull e 11 nabopamopusix, a cmaHOapmMHoOe OMK/IOHeHUe 3KCNepUMeHMmMallbHOU NMPoeepPKU KOMMemeHMmHocmu

AeJidemcecs cmaHdapmeiM OMKJITIOHeHUEeM S meX Xe Pe3yiibimnanioe, n.e. EF = s. B Kkayecmee riepeoeco HpU6ﬂU-
KEeHUs cmaHdapmHoE HeonpedeneHHocmu npunucaHHO20 3Ha4YeHUs 6 amou cumyauuu Moxxem 6b1mb UCnosikb-

308aHa oyeHKa Uy = s [N11 ~ 0, 3s. Takum obpazom, mpeboeaHue (1) ebinonHeHo. OdHako amo mpebosaHue He
8bINMOJIHeHO 011 MeHbUWe20 Konuyecmea nabopamopuli. Kpome moao, HeonpedesileHHOCMb NMPUNUCaHHO20 3Ha-

yeHus1 Moxxem 6bimb 6onbuwe s/N11 npu HecmabunsHocmu u HeodHopodHocMuU NIPO6 UNuU NpU HauYyuu akx-
mopa, ebi3biearoule2o obuwjee cmeuweHue pelynbmamoe nabopamopul (Hanpumep, ecsu ece OHU UCMONL3YOMmM
O0UH U mom e cmaHOapmHbitu obpa3szeu).
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4.3 PekomeHaauum no BbIOOPY KONMMYECTBA NOBTOPHbLIX U3SMEPEHUMN

[pn 3KcnepumMeHTanbHON NPOBEPKE KOMMNETEHTHOCTU ANCNEPCUA MOBTOPSAEMOCTU SABIMAETCH COCTABHbIM
3NIEMEHTOM Aucnepcun nadopartopHbiX cMmelwleHun. Ecnn gucnepcusa noBTOpsAEMOCTU SABNSETCHA CIULLKOM
OONbLUOK NO CPaABHEHWUIO C AUCMEPCUEN IKCMEPUMEHTANBLHOW NPOBEPKU KOMMETEHTHOCTU, TO BENIMKA BEPOAT-
HOCTb TOro, YTO pe3ynbraTbl SKCMNEPUMEHTANbHON MPOBEPKU KOMMETEHTHOCTU OyAyT OLLIMOOYHbIMU. B 3TON
CUTyauuun B OQHOWN MpPoBepKe y nadboparopmm MOXeT ObiTb O0ONbLUOE CMELUEHWE, a B APYron — OHO MOXKET
OTCYTCTBOBATb, YTO CO34a€eT y nabopatopuun TPYAHOCTU MAEHTUDPUKALIMA NPUYNH.

[TosTOMY Npu HEODXOAMMOCTU OrPaHUYUTL BIUSAHUE AUCMEPCUN MOBTOPAEMOCTU, KONTMMECTBO MOBTOP-
HbIX U3MEPEHUN N, BbINONHAEMbIX rnadopaTtopuen npu I3KCNEPUMEHTANbHOW MNPOBEPKE KOMMNETEHTHOCTMU,
IOIMKHO ObITb BbIOpPAHO TakK, YTOObI:

s, /Jn <0,38, (2)

rie 6, — CTaHAapTHOE OTKIOHEHWEe NOBTOPAEMOCTH, KOTOPOE ObINo YCTAHOBNEHO B NpeabiayLleM Mexrato-
DATOPHOM 3KCNEPUMEHTE.

Cmbicn KoadpduumneHta 0,3 COCTOUT B TOM, YTO NPU BLINMONMHEHUN YCNOBUWU HEPABEHCTBA (2) CTaHaapT-
HOE€ OTKINOHEHWUE NOBTOPAEMOCTU cocTaBndaeT He bonee 10 % cTtaHaapTHOMO OTKNOHEHUSA 3KCNEPUMEHTANbHOW
NPOBEPKN KOMMETEHTHOCTMH.

Kpome TOro, sce naboparopun AOmmKHbl BbINOMHATbL OQUHAKOBOE KONMUYECTBO MOBTOPHbLIX U3MEPEHUN.
(MeTtoabl 00paboTKM AaHHbLIX, NPUBEAEHHbIE B HACTOALLEM CTaHAapTe, npeanonaratoT, YTo 310 TpeboBaHue
BbINONMHEHO.) Ecnu TpeboBaHnAa HepaBeHCTBA (2) HE BbIMOMHEHbI, TO KONMIMYECTBO MOBTOPHbLIX U3MEPEHUN
OOJMKHO ObITb YBENUYEHO, B MPOTUBHOM Cry4vae pe3ynbraTbl 9KCNEePUMEHTANbHOW MPOBEPKU KOMMNETEHTHOCTU
cneayeT TpakToBaTb C OCTOPOXXHOCTLIO.

[laHHbIN noaxon npeanonaraer, 4To nadopartopun obnagaroT aHanorM4yHoOU MNOBTOPAEMOCTbIO. Ecnu
9TO HEe TakK, And rnMpUMeHeHUs METOA0B, ONMUCAHHbIX B HACTOALLEM CTaHAapTe, HEODXOAMMO UCMONbL30BATb
cnegytoulee npasuno. KoopguHatop A0OMKEH YCTAHOBUTL KONMUMYECTBO MOBTOPHbLIX U3MEPEHUN N, UCMONMb3y4
BbIOOPOYHOE 3HAYEHNE CTAHAAPTHOIO OTKIIOHEHUA MOBTOPAEMOCTU. Toraa Kaxaasa nadboparopus AoImKHa npo-
BEPUTL BbINMONMHEHNE HEPABEHCTBA (2) CO CBOUMM CTaHAAPTHLIM OTKITOHEHUEM NOBTOPAEMOCTU. ECNKN HEpaBEH-
CTBO He BbIMOMHAETCA, naboparopua AomKHa USMEHUTL CBOIO nNpoueaypy U3MepeHun Tak, Ytodbl pesynbrar
nccnegoBaHuUn ABNAncd cpeaHum apudpmMeTUu4eCKkMM TaKoro KOnn4ecTea noBTOPHbIX USMEPEHUI, NPU KOTOPOM
HepaBEHCTBO (2) cnpaBeannBo.

4.4 OaHOPOAHOCTb U CTAOUNBLHOCTL NPOO

MeToabl NpoBEPKU Npod Ha OAHOPOAHOCTb U CTAOUMNBHOCTL NPUBEAEHbI B MPUIMOXKEHUU B.

Ecnn metoa noarotoBkM Npob TakoB, YTO KPUTEPUN OQHOPOAHOCTU, YCTAHOBNEHHbLIM B NPUITOXeHUN B,
He BbINOMHAETCA, TO YY4aCTHUKaMMN AOMKHbI ObITb UCCNea0BaHbl MOBTOPHbLIE NPOObLI, UMW CTAHAAPTHOE OTKIO-
HEHWUE, COOTBETCTBYIOLLIEE BKCNEPUMEHTANBLHON NPOBEPKE KOMMETEHTHOCTU, AOIMKHO YYUTbLIBATL HEOQHOPOA-
HOCTb NPOo0 (CM. npunoxeHune B).

4.5 Metog nsmepeHum

[nsa peanbHOro MeToga U3MEPEHUN pe3ynbraT U3MEPEHUI onpeaender U3MepuTenbHas npoueaypa.
Hanpumep, pacnpeaeneHne pasmepoB YacTul Marepuana MoXeT ObiTb onpeaeneHo ¢ UCMNOoNb30BaHUEM pe-
LIET C KBAAPAaATHbIMU UMW KPYIMbIMU OTBEPCTUAMU. He CyLuecTBYET OCHOBAHWW AN NPeanodyTEeHUS OA4HOro
TMNa peLwleTa nepen ApyrumMm, HO ecnu TUN peLwleta onpeaeneHd, naboparopum, KOTOPbIE NCNONb3YIOT APYIne
TUMNbI PELLET, MOMYT MONMyYUTb APYyrue pesynsrartbl. ECNM y4acTHUK NPUMEHAET METOA, OTNUYHbLIA OT METOAA,
MCNONb30BAHHOIO NMPW YCTAHOBNEHUU NPUNUCAHHOTO 3HAYEHUS, €r0 pe3ynbTarbl MOTyT 00Naaarb CMELLEHUEM
NPW NONHOM COBNIAEHUN BCEX MPAaBUN U NPOLUEAyp.

Ecnu yyactHuku csob0oaHbl B BbiIBOpe METO4A UBMEPEHUN, MEXAY HUMU HE MOXKET ObITb JOCTUTHYTA CO-
rmacoBaHHOCTL. CyLluecTBYET ABa cnocoba npeoaorieHns 3Ton npodnemei.

a) Ecnu ana yctaHoBNEHUS NPUNUCAHHOTO 3HAYEHUA YY4ACTHUKN 0ObIYHO MCMONB3YIOT CTaHAAPTU30BAaH-
HbI METOA, TO YYACTHUKN AOIMKHbI UCNONb30BaTh 3TOT METOA U NMPU IKCMEPUMEHTANBHON NPOBEPKE KOMME-
TEHTHOCTM.

b) Ana ka>xgoro ucnonb3yemMoro Metoga npuMeHsaT CBOE NPUNMCcaHHOE 3HA4YEHUE.
[TogobHaa cutyauma BO3HUKAET, KOrga yCcrtaHOBMEHa U3MepdaemMada BenmMumnHa, Ho He yCTaHOBIEHA MPo-
ueaypa nsmepeHunin, 1 Heodbxoammo caenaTtb BbIOOp METOAA U3MEPEHUN.
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4.6 3anucn NAHHbIX

[1na BbIMUCNEHUN, BbINOMHAEMbIX NPU 3KCNEPUMEHTAaNbHON NPOBEPKE KOMMNETEHTHOCTU, PEKOMEHAYETCA
OTAErNbHbIE PE3YNbTaTbl UBMEPEHUN OKPYIMATb TAKMM 00pa3omMm, YTOObI abCOoNTHAA BENUYMHA PA3HOCTU pe-
3ynkraTtoB [0 U Nocne oKpyrneHus dbina He bonee c,/2.

Y4YyacTHUKM OOIMKHbI cooDLaTh dpakTuyeckne 3Ha4YeHua pesynbsraTtoB uamepeHnin. Pesynbsrarbl n3amepe-
HUN HE AOIMKHbI ObITb LIEH3YPUPOBAHHbLIMU (pPe3ynbraTtbl HE AOIMKHbI UMETb PopMy «< 0,1» UNN «MEHbLLE,
yem npeaen obHapykeHuna»). AHanoOrmM4yHo, ecnun Nony4vYeHo oTpuuaTenbHOe 3Ha4YeEHNE, OHO AOMKHO ObITh 3a-
NMMcaHo 0e3 UCKaXXeHNN, Jaxke ecnun pesynsrar HabNoaeHUN TEOPETUYECKN HE MOXKET ObITb OTPULATESNbHbIM.
Y4YacTHUKN AOMXKHbI 3HATb, YTO, €CMN OHKU COOOLLAKOT LUEH3YPUPOBAHHbLIE 3HAYEHUSA UMK HYNb BMECTO OTpULA-
TENbLHOrO 3HA4YeHUs, BCe AaHHbIE ANd uccneayemoun npoodbl OyayT ncknoveHobl n3 aHanusa. Npun Heobxoau-
MOCTU hopmMa 3anucu pe3ynbratoB HabONIOAEHNN MOXET COoAepXaTb none, rje y4aCTHUK MOXET yKasarb, UTO
NONy4YeHHbIN PE3ynbTar HMXKE npeaena ooHapyXeHus.

4.7 lNMepuoa AeUCTBUA pPe3yNbTaTOB IKCNEePUMEHTaNbHOU NPOBEPKU KOMMNETEHTHOCTM

[Mepnoa nencTBUA pe3ynbTaTtoB, NONy4YeHHbIX nabopaTtopuen B O4HOM payHAe NporpaMmmbl IKCMEPUMEH-
TarnbHOW NPOBEPKN KOMMETEHTHOCTU, OTPAHUYEH BPEMEHEM, B TEYEHNE KOTOPOro NpoOBOAMIIACE NPOBEPKA Na-
bopaTopun. Takum odbpasom, ecnu nadoparopusa nony4ymnna yaoBrneTBOPUTENbHbIE PE3ynbTaThl B €4UHCTBEH-
HOW 3KCNEPUMEHTANbHOW NPOBEPKE KOMMNETEHTHOCTU, TO PE3YNbLTAT HE 03HAYAET, YTO OHA NONYYUT XOpoLuMe
pe3ynbTaTbl B MIOOLIX APYrMX nccnegoBaHUsX.

JTabopartopus, B KOTOPOW AEACTBYET CUCTEMA MEHEIKMEHTA KAaYeCTBA, UMEIOLLASA MONOXUTENbHLIE pe-
3yNbTarbl B HECKONbKUX payHAax nporpaMmmbl 9KCNEPUMEHTAIbHOW NMPOBEPKU KOMMNETEHTHOCTU, UMEET NPAaBO
MCNONb30BAaTh 3TU PE3ynbraThl B KAYECTBE A0Ka3aTenbCTBa TOro, YTO OHA B COCTOSAHMM NONy4YaTh NOCnenoBa-
TENbHO HAAEXHbIE PEe3ynbTaThl UCCNEN0BAHUN.

5 OnpepeneHve NPUNMCaHHOro 3Ha4Y€HUA U ero CctaHaapPTHOU
HeonpeaeneHHOCTU

5.1 Bbibop meToaa onpeaeneHUa NPUNUCAHHOIoO 3HaAYeHUuNA

B 5.2—5.6 yCTaAHOBMNEHO NATbL CNOCOO0OB onpeaeneHnua npunucaHHoro aHadeHmna X. 3a BblIOOp MeToaa
OTBEYaAET KOOPAMHATOP NOCNEe KOHCynbraumm ¢ TEXHUYEeCKnMMmn akcneptamu. Metoabl, yCTAaHOBNEHHbIE B 5.5,
5.6, Bpsaa nu Oyayt npuMeHnmMbl NMpu Manom Konu4vecrtse nadboparopuin, ydacTByrowmx B nporpamme. Meto-
Abl BbIMUCNEHNSA CTaHAAPTHON HEoNpeaeneHHOCTU NPUNUCAHHOTO 3HAaYeHUs Uy, NPUBEAEHHbIE B HACTOALLIEM
pasaerne, UCNosb3ylT B COOTBETCTBUMN C HA3HAYEHNEM. ANbTepPHaTUBHbIE METOAbl MOIYT ObITb UCMONb30BAaHbI
Npu yCNnoBUKU, YTO Y HUX €CTb CTAaTUCTUYECKOEe 0DOCHOBAHME, N UCNOMb3yeMbIA METOA ONMUCaH B NporpamMmme

9KCNEePUMEHTANBLHON NPOBEPKU KOMMETEHTHOCTM.

3a onpegeneHne NpunMcaHHoro aHa4YeHUa HeECET OTBETCTBEHHOCTbL KoopauHaTtop. ['lpunucaHHoe 3Ha4ye-
HUE HEe AOMKHO ObITb N3BECTHO y4YaCTHUKAM, NOKA OHU HE COOOLLUMNKN CBOU pe3ynbrarbl KoopanHaTopy. Koop-
AUHaTOpP AOMKEH NOArOTOBUTL OTYET 00 YCTAHOBMNEHUU NPUNMNCAHHOIO 3HAYEHUA C YKa3aHUEM BOBNEYEHHbLIX B
paboTy nabopartopui n onepartopoB U HeonpeaeneHHOCTU NPUNUCAHHOIO 3HAYEHUA.

PyKkoBOACTBO MO OLIEHKE HEONPEAENEHHOCTU N3MEPEHUN NpuBEAEHO B [1].

Hacrodawmun ctaHgapT peKkoMeHayeT NPUMEHATb podacTHble CTaTUCTUYECKUE METOAbI, ECIIU OHU ABNS-
l0TCA noaxoadaLmnmMmn (CM., Hanpumep, 5.5 1 5.6). Npoueaypsbl, npeaycmaTpuBalroLLmMe obHapyXeHne n yganeHue
BbIOPOCOB, A0MKHbI ObITb UCNOMb30BaHbLI NPU YCNOBUKU, YTO Y HUX €CTb XOopoLlee cTaTUCTU4eckoe 0O0CHOBaA-
HUE, a NPUMEHAEMbIM METO U3BECTEH. PeKoMeHaauun no BbIABNEHUIO BbIOPOCOB npuBeaeHsbl B NCO 5725-2.

5.2 CocTtaB uccneayemMoro Mmarepuana

5.2.1 O0OwWIMe NonoXxeHus

Mccneayembln maTtepuan MOXeT ObITb MOAroTOBNEH NYyTEM CMELUMBAHUA KOMMOHEHTOB B YKa3aHHbIX
nponopunsax unu odbaBneHnsa yCTaHOBIMEHHOIO KONMMYECTBA BELLECTBA K OCHOBHOMY MaTtepuany. B atom cny-
yae rnpunnucaHHoe 3HayeHue X nony4yator 1 pacCHUTbIBAOT HA OCHOBE UCMONb3yEMbIX MAacC MaTepuaros.

[Toaxoa ocobeHHO noneseH, Koraa otaernbHble NPo0bl MOTyT ObITb MOATOTOBMEHBLI ONMUCAHHLIM BbILLE 00-
pa3oMm, 1 NpPonNopLUMU KOMMNOHEHTOB UM J00ABOK N3BECTHbI. B 3TOM crny4yae HeT HeoOXo0AMMOCTU B NOATOTOBKE
nycTton npoobl 1 obecnevyeHnn ee ogHopoaHOCTU. OaHAKO, ecnu B KOMMO3uLUMK nNpod A00aBKN N3MEHAIOTCH B
OOnbLUEN CTEMEHU, YEM B TUMUYHLIX MaTepuanax nnuv rnpodwl npeacraBneHbl B Apyron dopme, peKoMeHayeT-
CHA UCMNOMb30BaTb APYron Noaxoa.
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9.2.2 CtaHaapTHaA HeonpeaeneHHOCTb NPUNUCAHHOrO 3HAYEHUA Uy

Ecnn npunucaHHoe 3Ha4YeHue BbIMUCNEHO MO KOMNO3NMUWMW UCCNEeayeMoro mMarepuana, oueHKa CTaH-
NAapTHOU HeonpeaeneHHOCTU 3aBUCUT OT HeonpeaeneHHOCTEU KOMMOHEHTOB, B COOTBETCTBUN C [1]. Hanpu-
MEpP, B XUMUYECKUX UCCNEeaOBaHUSAX HEOMNPEAENEHHOCTb 00bIYHO CBA3aHa C rpaBUMETPUYECKUMU U OO BbEMHbI-
MU U3SMEPEHUAMM.

B aTom cny4yae npu xuMn4yecKkom aHanmie HeobxoamMmo rapaHTupoBaTb, YTO:

a) Matepuan OCHOBbI ABNAETCH CBOOOAHbLIM OT 00aBNAE€MOro KOMMNOHEHTA, U 4YTO AonAa AobaBNAEMO-
ro KOMNOHEeHTa B OCHOBHOM MaTepuane To4HO U3BECTHA;

D) KOMNOHEHTLI B Npobe nepemMeLuaHbl 0O4HOPOAHO (eCnn 3TO TpebyeTcs);

C) BCE€ UCTOYHUKN OLLMOKN naeHTUuduUnpoBaHbl (HaNnpumMep, He Bcerga y4duTbIBaOT, YTO CTEKNO abcopOu-
pyeT COeAMHEHUA PTYTU, NOITOMY U3MepaemMaa KOHUEeHTpaunua BOAHONoO pactBopa COeAUHEHUN PTYTU MOXKET
3aBUCETb OT MaTepuana cocyaa),

d) HET B3aMMOAENCTBUA MEXAQY KOMMNOHEHTAMWU U OCHOBOM.

5.2.3 MNMpumep. OnpeneneHne coaepxaHna LLeMeHTa B TBepAOM OeTOoHe

B aTOM crniyyae otaenbHble o0pasubl MOTyT ObiTb NOAMOTOBMNEHbLI MYTEM B3BELUMBAHUA HEODXOAMMOTO
Konu4yecrsa KOMMOHEHTOB (LEeMEHT, AoDaBKKW, Boga) U cMeLumBaHUa ux ana dopmMupoBaHusa npodbl. Takow
noaxoa ABMAETCH yAOBNETBOPUTENbHbIM, MOCKOMbKY TOYHOCTb MOATNOTOBKU NPOO HAMHOMO BbilLEe TOYHOCTMU
aHanMTU4eCcKoro MeToga, UCnonbL3yemMoro aAng onpeaeneHus coaepXaHmsa UeMeHTa.

9.3 ATTeCTOBAaHHOE 3HAYEeHue

5.3.1 O0OwwMe nonoXxeHus

Ecnn marepuan, ucnonb3yembl Mpu dKCNepuMeEHTarnbHOU NPOBEPKE KOMMNETEHTHOCTU, ABNAETCHA CTaH-
napTHbiM o6pasuom (CRM1). ero artectoBaHHOE 3HAYEHUE UCMOMbL3YIOT KaK NPUNUCaHHOE 3HaveHue X.

9.3.2 CtaHaapTHasa HeonpeaeneHHOCTb NPUNUCAHHOrO 3HAYEHUA Uy

Ecnu B Ka4yecTBe uUccneayemMoro marepuarna Ucrnonb3yloT CTaHAapTHbIM obpasel, TO CTaHOAPTHYIO He-
onpeaeneHHOCTb NPUNUCAHHOIO 3Ha4YEHUA Nony4alT HA OCHOBE HEONPEAENEHHOCTU, YKa3aHHON NMPU YTBEPXK-
I €HUN Tuna craHgapTHoro obpasua.

OrpaHn4eHMEM TAKOro Noaxoaa ABNAETCHA CMOXKHOCTb 00ecneyeHnsa KaXaoro y4acTHuKa 3KCnepumMeH-
TarnbHOM NPOBEPKN KOMMETEHTHOCTU NPOOON cTaHaapTHOro obpasua, YTo MOXET NoTpeboBaTh CyLLECTBEHHbIX

3aTpar.
5.3.3 lpumep. LA — 3HaYeHUe HANOJTHUTENA
LA2) — 3HaJeHue SBNSIETCA MEepOoW MEeXaHWYEeCKOW MPOYHOCTU HaNOfAHMTENEN, UCMOMb3yeMbIX ANS

CTPOUTENbLCTBA A0POr. Pesynbrarbl NPOBEPKU NPOYHOCTU npeacraBnedsbl B eauHuuax LA. [1pu ycTaHOBNEHUN
aTTECTOBAHHOIO 3HA4YEeHUA CTaHgapTHOro odpasua ObiNo NOAroToBNEeHO DOMbLUOE KONMYECTBO NMPOoO HaMor-
HUTENA, U HEKOTOPbIE N3 HUX ObINMM UCNOMNb30BaHbl B MeEXNabopaToOPHOM 3KCMEPUMEHTE C MNMPUBMNEYEHNEM
28 naboparopuu, 4YTO NO3BONUIO YCTAHOBUTL aTTeCcToBaHHOE 3HaveHne Xogpy = 21,62 eanHuu LA co crak-
NAapTHOU HeoNpeaeneHHOCTbIO Uyx-CRM = 0,26 eanHuu LA. OctaBLumMeca npoObl HANONMHUTENA MOTYT ObITb UC-
NONb30BaHbI NPU dKCNEPUMEHTANBLHOU NPOBEPKE KOMMETEHTHOCTM.

9.4 ATTeCTOBAHHOE 3HAYEeHue

5.4.1 O0OwWMe NnonoXxeHus

B AaHHOM noagxoae npodObl uccrnieayemoro marepuana, Kotopblin AofmKeH ObiTb 00pa3LOM CpaBHEHUSA
(RM3)), noarotaBnvMealoT B TOM BUAE, B KOTOPOM OHM AOMKHbI ObITb pacnpeaeneHbl Mexay y4aCcTHUKaAMK.
[1poObI OTOMpPAIOT CrnyyarHbiIM 00pPa3oM U NPOBEPAOT BMECTE CO CTaHAapTHbIMM obpa3uamMu B O4HOW Nna-
oopatopun Npu UCNOb3OBAHMU COOTBETCTBYIOLLErO MEeToga U3MEPEHUN B YCMOBUAX MOBTOPAEMOCTU (CM.
NCO 3534-2). [NpunucaHHoe 3HavyeHne Xy, UCCneayemoro Matepuana nonyyaor nyteM KanmbpoBkM OTHOCH-
TEeNbHO aTTECTOBAHHOIO 3HA4YeHUA cTaHaapTHoOro oopasua CRM.

9.4.2 CTaHpapTHaA HeonpeaesieHHOCTb NPUNUCAHHOIO 3HAYEHUA Uy

Ecnu npunucaHHoe 3Ha4YeHUe NCcneayemMoro marepuana onpeaeneHo no pesynsratamMm CeEpuUn NpPoOBEPOK
Ha 3aToM mMaTtepuane nu Ha CRM, ctTaHaapTHYO HEONPEAENEHHOCTb NPUNMUCAHHOIO 3HAYEeHUA onpeaendtoT no
pesynbraram nPoBepPOK N AaHHbIM HeonpeaeneHHOCTU ctaHaapTHbix oopasuoB CRM. Ecnu uccnepgyembin Ma-

1) CRM — certified reference material (ctaHgapTHbI 06paseLt).
2) LA— Los Angeles.
3) RM — reference material (pecbepeHTHbI MaTepuan).
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Tepunan n CRM He aHanorn4Hbl (N0 CTPYKType, COCTaBy U pesynbratamM U3MEPEHUN), TO HEONPEAENEHHOCTD,
ABNAOLLIAACH CcnegCcTBUEM 3TOr0, TAKXKe A0IMKHA ObITb yYTEHA.

[1aHHbIN METOA NO3BONSAET YCTAHOBUTL NMPUNUCAHHOE 3HA4YEHUE CrIOCOOOM, KOTOPbLIN aET BO3MOXXHOCTb
npocneanTts CBA3b ctaHaapTtHoro 3HadveHna CRM co ctaHaapTHOM HeonpeaeneHHOCTbIO, KOTopad MOXET
ObITb BblMUCIEHA, U U30exXxaTb 3arpar Ha pacnpocTpaHeHne CRM mexgy yd4acTHUKaMmum npoBepku. ECTb Be-
CKMe OCHOBaHUA NpeanoYecTb 3TOT MeToa ApyruMm. OgHAKoO METOA npeanonaraet OTCYTCTBUE BNIMAHUSA YCNO-
BUN UCMbITAHUN HA UCCNEAYEMbIE MaTEPUan.b.

[Mpumep, npuBeeHHbIN B 5.4.3, UNMIOCTPUPYET, KAK MOXKET ObITb BblMUCINEHA HEOMNPEAENEHHOCTb B MPO-
CTOM chny4ae, Korga npunucaHHoe 3Ha4YeHue uccnegyemMoro marepuana ycrtaHoBrneHo nyTem nNpsaMoro cpasb-
HEHUSA C eAUHCTBEHHBLIM CRM.

5.4.3 lNMpumep. LA — 3HaYeHUe HANONMHUTENA

CRM, onucaHHbin B npumepe B 5.3, MOXET ObITb UCMONbL30BAH ANA onpeaeneHnsa npUnMcaHHoOro 3Ha-
yeHua ana RM, npegcrasnsaoLwero Apyrom aHanorM4Hbiv HanonHuTenb. [nsa 3Toro HeodxoAnMMoO BbIMOMHEHNE
cepun NPoOBEPOK B OAHON nadboparopun Ha odpasuax AByX HANOMHUTENEWN, NCNOSNb3YA OAWH U TOT Xe METO/
N3MEPEHUN B YCINOBUAX MOBTOPAEMOCTU. ECnu

Xcry — NpunucaHHoe 3HavdeHne ana CRM;

Xrym — NpunucaHHoe 3HavyeHne ansa RM;

D;— pasHocTtb (RM — CRM) BbIOOpOo4HbIX cpeaHux pedynsratos Ansa RM n CRM Ha /i-n npobe;

D — cpenHee apuMeTmyeckoe pasHocten D, TO

Xam = Xerm + D (3)

CraHgapTHaa HeonpeaeneHHOCTb NPUnucaHHoro 3HavyeHnsa RM MoxXeT ObITb BblMUCHEHA NO hopmyne:

_ 2 2
Ux:RM = \/“x; CRM TUp. (4)

B Tabnuue 1 npuBeaeH npumMep AaHHbIX, KOTOPbIE MOTYT ObITb MOMy4Y€Hbl B TAKOWU CEPUN NPOBEPOK. [Npu-
MEp NoKa3sbIBAET, Kak MOXET ObITb BblYMCNEHa cTaHaapTHas HeonpeaeneHHOCTb Pa3HOCTeN Up,.
B COOTBETCTBUN C pe3ynbratamu

Xrm = 21,62 +1,73 = 23,335LA, (5)

Us-rm =10,262 + 0,242 ~ 0,35LA, 6)

rae 0,26 — craHaapTtHaga HeonpeaeneHHOoCTb npunucaHHoro 3aHavyeHna CRM (cMm. npumep B 5.3), a 0,24 —
CTaHAapTHas HeonpeaeneHHocTb D .

Tadbnunua 1 — BeldnucneHne cpeagHero apupmetnyeckoro pasHocten mexagy CRM n RM v ctaHaapTHOW Heonpeaenen-
HOCTU 3TUX Pa3HOCTEN

HoMep Npo6bl "M CRM PasHOCTb cpeAHUX apudpMeTUYeCKnX
TecT 1 TecT 2 TecT 1 TecT 2 (RM — CRM), (LA)
(LA) (LA) (LA) (LA)
1 20.5 205 19.0 18,0 2,00
2 21,1 20,7 19,8 19,9 1,05
3 21.5 215 21,0 21,0 0,50
4 22,3 21,7 21,0 20,8 1,10
5 22, 22,3 205 21,0 1,75
6 23,6 22,4 20,3 20,3 2,70
I 209 21,2 215 21,8 —0,60
3 21,4 21,5 21,9 21,7 —0,35
9 23,5 235 21,0 21,0 2,50
10 22,3 22.9 22,0 21,3 0,95
11 23,5 24 20,8 206 3,10
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OkoH4YaHUe mabnuubl 1

RM CRM
HoMep npo6b —— —— —— —— PasHoCTb cpeTm( apUPMeTUYECKUX
(RM — CRM), (LA)
(LA) (LA) (LA) (LA)

12 22,5 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 24 2 22, 21,5 2,30

16 24.5 24 4 22,3 22,5 2,05

17 24,8 24,7 22,0 21,9 2,80

18 24,7 25, 21,9 21,9 3,00

19 24 .9 24 4 22,4 22,6 2,15

20 27,2 27,0 245 23,7 3,00
CpefHee apudpMeTUYEeCKOE pasHOCTEN D 1,73
CTaHgapTHOEe OTKIMOHEeHUe 1.07
CTaHgapTHaa HeonpeaeneHHOCTh D (CTaHOQapTHOE OTKIMOHEHUe /@) ) 0,24

[TpuMeyaH e — [laHHblE NpeAcTaBNAT COOOW peaynbTaThl UBMEPEHUA MEXAaHUYECKOW NPOYHOCTU KOHCTPYK-
LMK, NonydeHHble No Jloc-AHaXXenec-tecTty (LA).

5.5 CornacoBaHHOe 3Ha4YeHUe ANnA IKCNepPTHbIX naboparopun

5.5.1 O0OWMe nonoXxeHus

Kak n B crny4yae onopHoro 3Ha4yeHusa (5.4), npoObl uccneayemMoro marepuana cHavana nogrotaBrinBalor,
a 3aTeM pacnpeaenator Mexay ydyactTHukamMu. Hekotopble U3 atux npod otdoupatotr crnyyamHbiM 0Opasom U
HanNpPaBnNAT ANA aHanu3a rpynne sKcnepTHbix nabtopartopun. Jlabopatopun aTou rpynnbl MOryT ObITb y4acT-
HUKaMKU NporpamMmbl SKCNEPUMEHTANbHON MPOBEPKN KOMMETEHTHOCTU, €CNMU NPUNUCAHHOE 3HAYEeHNE N ero
HeonpeAaeneHHOCTL onpeaeneHbl Nocne 3asepLleHnsd npoBepku. punucaHHoe 3HayeHne X BblYUCNAIOT KakK
pobacTHoe cpeaHee apudPMeTUYECcKoe pPe3ynbTaTtoB Mo rpynne aKCnepTHbIX nadopatopun B COOTBETCTBUU C
anroputmom A (CcM. npunoxeHue C).

[pyrne metoabl BbIMUCIIEHNSA BMECTO anroputma A MOryT ObiTb MCNOMb30BaHbI TOMLKO MPU HaNU4yuK
XOpOLLUEro craTUCTU4eckoro o00CHOBaHUA, a B OTYETE AOMKEH ObITb ONUcaH NCNONMb30BaHHbIN METOA.

9.5.2 CtaHpapTHas HeonpeaeneHHOCTb MPUMUCAHHOIO 3HAY€HUA Uy

Ecnu Ana Ka)aon n3 p sKCcnepTHbIX nadbopaTtopun N3BECTEH pe3ynbTaTt UAMEPEHUIN UCCNEaYEMOro MaTe-
pnana x; C COOTBETCTBYHOLLIEN OLIEHKON CTaHAapTHOM HeonpeaeneHHOCTU pe3ynbratoB U3MEePEHUn U;, a Npu-
nucaHHoe 3HavyeHne X BbIMUCIIEHO KaK pobacTHOe cpeaHee C UCMOoNb30OBaHNEM anroputMa A, ctTaHgapTHas
HeonpeAaeneHHOCTb NPUNUMCAHHOTO 3Ha4YeHNa X UMEET BUA:

125 | &
Uy = S uf, (7)
f =1

Ecnu akcnepTHbie naboparopumn He cOODLAOT CTAHAAPTHYIO HEONPEAENEHHOCTb UM OHA HE YCTAHOB-
fieHa He3aBUCUMO (HanpuMmep, OpraHoM no akkpeautTauum nadbopartopuii), CTaHAAPTHYIO HEONPEAENEeHHOCTb
MPUMUCAHHOIO 3HAYEHUA HEODXOAMMO OLUEHUBATL B COOTBETCTBUMU C 5.6.

[TpumMmeuvaHne — KoapdouumeHT 1,25 B bopmyne (7) npeactaBndaeT cOOOW OTHOLUEHNE CTAaHAAPTHOMO OTKIOHE-
HWUA MeAWaHbl K CTaHAaPTHOMY OTKNOHEHWUIO cpeaHero apnpmMmetTnydeckoro ona 0onbLlnx BeIOOPOK (p > 10) M3 HopManbHOro
pacnpegeneHua. [na gaHHbIX, NOAYUHAKLWMXCA HOpManbHOMY pacnpefeneHunto, ctTaHgapTHOE OTKIIOHEHWE pobacTHOMo
cpeAHero, pacCYMTaHHOro ¢ UCNOSfb3oBaHUEM anroputMma npunoXeHua C, HEM3BECTHO, HO HaxoauTca MeXxay cTtaHpapT-
HbIM OTKIMOHEHWEM CpefHEro apupMeTU4ecKoro U CTaH4apTHBIM OTKITOHEHNEM MeguaHbl. Takum obpasom, oopmyna (7)
AaeT rapaHTUpPOBaHHYO OLIEHKY CTaHAapTHOWU HEONPeAENEHHOCTU Uy. Ansa p < 10 cOOTBETCTBYHOLLMMN KOSPPULMEHT MEHb-
we 1,25, n noatoMy popmyna (7) B STOM cnydvae asnaetca donee rapaHTUPOBaHHOMN.

Heagocrarkom Takoro noaxoaa ABNSAETCA TO, YUTO pe3ynbraram rpynrbl 9KCNEPTHbIX 1ab0opaTopun MOXKET
COOTBETCTBOBATb HEU3BECTHOE CMELLEHUE, B 3TOM Criy4yae yCTaHOBNEHHas HeonpeaeneHHOCTb MOXET ObITb
HEJOCTOBEPHOMN.

8
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5.5.3 lNpumep. lNeTporpadmnyecknn aHanms ropHbIX nopoAa

Takon noaxoq MOXET ObITb MCMOMb30BAH, €CnNu NMPoObLI TOPHbLIX NOPOA AOIMXKHbI ObITb PACNPOCTPAHEHDI
MEeXAy yyacTHUKamMu Anga onpeaeneHnsa nerporpaduyeckon Komnodnuum npod. Knaccndukauma ropHbix no-
poA TpebOyeT HaBblKa N ONbITa, U, KPOME TOr0, HE CYLLECTBYET AOCTYMHbIX 00pasuoB CpaBHEHUA. TakKuMm 00-
pa3oM, B 3TOM Cryyae cornalwleHne MmaneHbKOW rpynmnbl 9KCNepToB MOXET ObITb NyYLLWM CNOCOOOM YCTAHOB-
NeHUda NPUNUCaHHOro 3Ha4YeHu4q.

5.6 3HayeHue, cornacoBaHHoe y4YaCTHUKAMM

5.6.1 OOWKMe nonoxeHun

B 3aTOM cny4yae npunucaHHoe 3Ha4YeHue Angd uccneayemMoro marepuana X, ucnonb3yemoe B nporpamMmme
9KCNEPUMEHTArNbHON NPOBEPKU KOMMNETEHTHOCTU, ABNAETCA poOACTHbIM CPpeAHUM Pe3ynbratoB, PUKCUpPYe-
MbIX BCEMU yYaCTHUKAMU MPOBEPKU, BbIYMUCNEHHBLIM NPU UCNONML30BAHUK anropnutma A B COOTBETCTBUN C MPU-
noxxeHmewm C.

Bmecto anroputma A MOryT ObITb UCNOMNb30OBaHbLI APYyrne MeToabl BbIMUCIEHUA MPU YCNOBUU, YTO Y HUX
eCTb XOpoLlee CTaTUCTUYECKOE ODOCHOBAHME, U OTYET BKIIOYAET ONMCAHNE UCNONb3yeMOro Mmetoaa. Hanpu-
Mep, BbiducrneHnsa no C.1 Moryr ObiTb OCTAHOBMNEHbI HA ypaBHeHun (C.3), ecnn nonyyeHa meanaHa, a 3Haye-
HUEe abCOMOTHOro OTKNMOHEHNA MeanaHbl MOXET ObITb ncnonb3osaHo B C.2.

STOT Noaxod MOXET OblTb 0COOEHHO Mone3eH AnA peanbHOro mMeroga U3MepPeHuUn npu ycrioBumn, 4To
METO[ CTaHAapPTU30BaH.

9.6.2 CtaHaapTHasa HeonpeaeneHHOCTb NPUMUCAHHOIO 3HAYeHUA Uy

Ecnn npunucaHHoe 3HaA4YeHUEe YyCTAHOBIEHO Kak pobacTtHoe cpeaHee, BbIMUCIIEHHOE B COOTBETCTBUU
C anropuTMoM A, TO CTaHAAPTHYIO HEONPEAENEHHOCTb NMPUNUCAHHOIO 3Ha4YeHuna X oueHUBarT No Popmyne

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

rae s* — pobacrtHoe cTaHaapTHOE OTKITOHEHUE PEe3ynbrartoB, BbIMUCIIEHHOE C UCMNOMb30BAHMEM anropuTtMa
A npunoxeHua C. (B aTOM cnyvyae «pes3ynsratomM» ydyacTHUKa ABNAETca cpeaHee apudmMeTnyeckKoe
BCEX N3BMEPEHUU HA Uccneayemom Mmarepuane.)

HepocTtaTkamMu Takoro nogxoaa ABNAKTCA:

a) HanNn4ue NPeanosioXKeHUsd, YTo cpean y4acTHUKOB HE MOXET ObiTb HUKaKMX AOrOBOPEHHOCTEN U CO-
MaLweHun;

b) cornaLueHns y4acTHMKOB MOTYT BHECTU CMELLUEHUE, HANPUMEP, 3a CYET 00LLEro NCrnonb3oBaHNSA OLLIN-
OO4YHOro MeToaa, U 3T0 CMELUEeHUe He DyaeT OTpa)keHO B CTaHAApPTHOW HeonpeaeneHHOCTU MPUNUCAHHOro
3HAYE€HUSA, BLIMUCNEHHOIO Kak ONMcaHo BhILLIE.

Ha npakTuke onucaHHble cUuTyaLun BCTpe4arTca 40BONbHO 4acTo.

5.6.3 lMpumep. KOHUeHTpaUUA aHTUTEN

[1aHHbIE aKCnepUMEHTaNbLHON NPOBEPKU KOMMETEHTHOCTU naboparopuun, B NpoLiecce KOTOPOU onpeae-
nanacb KoHueHTpaumua aHtuten IgeE (mnmmyHornooynuH E) ana Tpex BMAOB annepreHoB, NpuBeaeHbl B TA0MNK-
ue 2. Ha pucyHke 2 3Tu AaHHble NpeacTaBreHbl B BUAE TMCTOrpamMMm.

Tadbnunua 2 — KoHueHTpauna aHTuten Tpex annepreHoB IgE (d1, f1 n e3). aHHble p = 27 nabopaTopui

KoHUeHTpaumMa aHTuTern
IlabopaTopus d1 1 a3

kU/I kU/I kU/I
A 11,30 1,69 5,02
B 3,29 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 3,90
| 14,20 1,74 4,48
J 12,10 2,39 4,75
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OkoHYaHue mabnuubl 2

20,0
DUZ
15,0
IMX
EF
CJS
ALOTW
10,0 | GVY
H
BKQa
NR
5,0
P
0,0

AnnepreH d1

[TpumMmevyaHune 1 — [aHHble npeactaBneHbl B Thicadax (K) eannny (U) Ha nutp (1) npodbl, rae egnHuuUa onpese-
NAeTCA KOHUEHTpaunen MmexayHapoaHoro obpasla cpaBHEHUA.

[MTpumMmeyaHune 2 —B Tabnuue 2 npuBeaeHbl peaynsrathl BbIYUCIEHWA, BBINONMHAEMbIX BPYYHYIO, C ABYMS 3HaKa-

MW Nocne 3andaTou.

[1ng npyuMeHeHusa anroputma A HeoBX0AMMO PacnoNOXUTb AaHHbIE B NOPAAKE HEYDObIBAHUS, BBIYUCTIUTD
Ha4anbHble pODACTHbIE OLIEHKU CPEAHETO0 U CTAHAAPTHOIO OTKNMOHEHUSA U 3aTEM NPUMEHUTbL anropuTMm UTepa-

10

2,0

4,0

30| K

PZ
JU

CXa
ERW

DFGIOQ
AMSY
LN

HV
1,0
BT

0,0
AnnepreH 11

10,0

5,0

2,5

MUWX
ACDES

FlJLa

HKNRV

OTY
B

AnnepreH e3

KoHUeHTpaunsa aHTuTen

JlTabopaTopu d1 f1 a3

kU/I kU/I kKU/I

K 3,10 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 3,39 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

V 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 3,22

a 8,47 2,16 4,64

p 27,00 27,00 27,00

PobacTHOe cpefHee X 11,03 1.83 4 35

P00acTHOE CTaHA4apTHOE OTKIMOHEHUKE S 3,04 0,50 1,25

[TpuMedaHKWne — [laHHble yKkasaHbl B Thicadax (K) eguHuu (U) Ha nuTp (1) npoObl, rae eanHULBI onpeaenaroTcs

KOHUEHTpauuen MmexgyHapogHoro obpasua cpaBHEHUA.

PUCYHOK 2 — KOHUeHTpauna antuten IgE ana tpex annepreHos. [UcTOrpamMMbl AaHHbIX (CM. Tabnuuy 2)




[TOCTP NCO 13528—2010

LUMOHHOro metoga. B tabnuue 3 npuBegeHb! BbIMUCNIEHUA MO 00padoTKe pesynbratoB OonpeaeneHnsa aHTUTEN
ana anneprexna Igk d1 n3 tabnuup! 2.

BbluMCrneHns B COOTBETCTBUU C anNrOPUTMOM A MOTYyT ObITb BbIMONHEHbLI B 3NEKTPOHHOW Tabnuue cneay-
IOLLIMM ODpa3oMm:

a) LUar 1. BBoaar aaHHble B cTonbeu B nopsaake HeyObiIBaHUA, KAk MOKa3aHo B Tabnuue 3 ona ntepauun
0. Bbiyuucnator nx cpeagHee n crtaHgaptHoe otknoHeHune (10,91 u 3,13 B Tabnuue 3). BbiumMcnaior Ha4YanbHbIE
3Ha4YyeHnqa pobacTHOro cpeaHero n pobacTtHoro craHgaptHoro oTknoHeHua (10,85 n 3,53 B Tabnuue 3), uc-
nonb3ya copmynsl n3 C.1.

b) War 2. KonupyloT AaHHbIe B crnieayowwmnn ctonded, Kak nokasaHo B tabnuue 3 ana urtepauuun 1. Vic-
Nnonb3ya HadvarnbHble 3HA4YeHUA pobacTHOro cpeaHero u pobacTHOro CTaH4apPTHONO OTKIMMOHEHUA, BbIMUCTIAIOT
3Ha4eHunsa x;* (5,56 1 16,15 B Tabnuue 3), npumeHsasn opmynbl n3 C.1. 3aMeHAIOT MetoLLIMecs AaHHble 3HaYe-
HuaMK X;* (2,18 3aMeHAI0T Ha 5,96, a 16,30 3ameHsaAloT Ha 16,15). BeiuncnaoT HOBbIE CpeaHee U CTaHAapTHOe
OTKNOHEHNA Ans nameHeHHbIX gaHHbiX (11,03 u 2,81 B Tabnuue 3). B coOOTBETCTBUU C POpMYyNaMU MPUIOXKE-
HUA C pobacTHoe cpeaHee octaeTca npexxHum (11,03), a podbacTtHoe cTaHaapTHOE OTKNMoHeHue (3,19) nony-
yatroT, YMHOXKada cTaHaapTHOE OTKNOHEeHue Ha 1,134.

c) War 3. Npu paboTte ¢ anekTpoHHOW Tabnuuen HeT HeoObXoAMMOCTU Cco3aBaTb HOBbIE CTOMNOLUbLI JaH-
HbIX. BMECTO 3TOro0 4OCTaTOMHO U3MEHUTL BbIMMCIEHME 3HAYEHUN X;* B LLAMNKE BTOPOro cTondua AaHHbIX Tak,
4yTOObI NPU 3TOM UCNONb3OBANUCL pobacTHoe cpeaHee n pobacTHoe cTaHAapPTHOE OTKIOHEHUE U3 OCHOBA-
HUA TOro e camMoro crondbua. 3to aaet 3HavyeHusa (6,24 n 15,82), nokasaHHble B Tabnuue 3 HA UTepauun 2.
Torga BblMUCIIEHME MOXET ObITb NPOAOIMKEHO C 3aMEHOWN AAHHbIX 3HAYEHUAMIN X;*, NOKa ntepaunsa He HavYHeT
cxoautbed. [locne 3aMmeHbl AaHHbIX SNMEKTPOHHAaA Tabnuua aBToMaTruvyeckm OOHOBUT cpeaHee cTaHgapTHOoE
OTKNOHEHNE U 3HAYEHUSA X;*, HO UBMEHEHUS 3TUX 3HaYEHUM OyayT NOCTENEHHO YMEHbLLUATLCSA, NMOKa HE CTaHyT

HECYLLECTBEHHbLIMW.

PobacTHble cpeaHune U ctaHgapTHbIE OTKMOHEHUA ANA ABYX APYrux onpeaensaemMbiX aHTUTEN annepre-
Ha IgE BblYMCNAOT aHaNOrM4yHo.

Cneayer oTMETUTb, YTO pesdynbrar nadopartopun P ana d1 He knaccuduumpyercs Kak BbIOPOC B COOT-
BETCTBUN C TecTOM [pabbca. CneagosaTenbHO, NPU UCNOMb30BAHUM TECTOB HA BbIOPOCLI B COOTBETCTBUU C
NCO 5725-2 B faHHOM npuMepe cpeaHee U ctTaHaapTHOE OTKITOHEHUA AO0MKHbI ObITb BbIYUCIEHBLI MO BCEM
OaHHbIM. 3TN 3HA4YeHUa nokasaHbl Anga utepauumn 0 B Tabnmue 3. Npu ncnonb3oBaHnn pobACTHOrO MeToAa
HU3KUW pe3ynbrart gnga nadoparopun P 1 BbiCOKUE pedynbTrartbl nadopartopun D, U n Z He oKka3biBalOT BIUSAHUS
Ha 3HA4YeHudA podacTHbIX oueHOK. LLUTpnxoBon rpaduk (CM. pUCYHOK 9 B 8.3) NOKA3bIBAET, YTO PEe3ynbTraTbhl HE-
KOTOPbIX naboparopun xyxe apyrux. Hanpumep, Ha pucyHke 9 nadboparopum Z cOOTBETCTBYET HANboOnbLUEE
NONOXUTENbLHOE 3HAYEHUE Z-UHOEKCA HA BCEX TPEX YPOBHSX.

5.7 CpaBHeHMUe NPpUNUCAHHOro 3Ha4YyeHusd Cc pe3yfbraTaMmu

[1pn ncnonb3oBaHUM METOA0B, ONMUCAHHbLIX B 5.2 U 5.4, ANAa yCTaHOBNEHUA NMPUNUCAHHOTO 3Ha4YyeHna X
nocne Kaxaom aKcnepumMeHTanbHOU MPOBEPKU KOMMETEHTHOCTU B COOTBETCTBUU C nporpamMmMon podacTtHoe
cpeaHee x*, NoNy4YeHHOe Mno peaynbraraMm MPOBEPKU, CneayeT CcpaBHUTL C NPUMUCAHHLIM 3Ha4YeHueM. [pn
MCrOoNb30BaHUN METOA0B, ONUCAHHbLIX B 5.5 n 5.6, ANg yCTaHOBNEHUA NMPUNMUCAHHOIO 3HA4YeHUA HEOOXOANMO,
A€ TONMbKO BO3MOXHO, CPaBHUTbL CNpPaBOYHYIO MHPOPMALIMIO CO 3HAYEHUEM, MONMYyYEHHbIM KOMNETEHTHOWN na-
ooparopuen. CtaHgapTHaa HeonpeaeneHHOCTb Pa3HOCTU (X* — X) UMEET BUA:

(1258%)° 5
\ p | UX,

rae s* — pobacrtHoe ctaH4apTHOE OTKINOHEHUE;
p — KOnu4yecTBo nabdoparopun.

Ecnn pa3HocTb BABOE OonbLUe CBOEN HeOnpeaeneHHOCTU, Heobxoanmo uccneaoBartb MPUYUHLI 3TOTO
ABNEHNA. BO3MOXHbIMU MPUYNHAMU MOTYT ObITb:

- CMELUEHUue, npucyLlee Metoay UsMepeHuu,

- oOLuee cMmeLleHne pe3ynbraTtoB nadopaTopun;

- OLUMOKKU, CBA3AHHbIE C HApyLUeHUEM NPeanonoXXeHUn Ucnonb3yemoro Metoga (cm. 5.2);

- CMELLEHUEe pPe3ynbratoB «3KCNEPTHbIX nadbopatopmumn» nNpu UCrnonb3oBaHUM noaxoaa, OCHOBAHHOIO HAa
«CcornaLueHnn mexay 3KCrnepTHbIMMU nadopaTtopuaAMmny ;

11
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- CMELUEHNE, NPUCYLLEE METOAAM, MPUMEHAEMbBIM YY4aCTHUKaMK naboparopunt, ecnn podbacTtHoe corna-
COBAHHOE CpeAHee UCMONMb3YIOT B KAYECTBE NMPUMUCAHHOIO 3HAYEHUS.

abnunua 3 — KoHueHTpauusa aHTuten IgE ana Tpex annepreHoB. BeluncneHne pobacTHBIX CpefHEero n cTaHaapTHOro

OTKINMOHEHUA ANSA aHTUTeNna d1

NTepaund 0 1 2 3 4 5
0=15s" — 5,30 4.79 4 62 4.58 4 56
X* —0 — 5,96 6,24 6,41 6,45 6,47
X* + 0 — 16,15 15,82 15,65 15,61 15,59
P 2,18 5,90 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 3,10 3,10 3,10 3,10 3,10 3,10
= 3,29 3,29 3,29 3,29 8,29 3,29
Q 3,39 3,39 3,39 3,39 8,39 3,39
a 3,47 3,4/ 3,47 3,47 3,47 3,4/
H 9,38 9,38 9,38 9,38 9,33 9,38
V 9,71 9,71 9,71 9,71 9,71 971
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
VW 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
O 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
= 12,50 12,50 12,50 12,50 12,50 12,50
= 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
W 13,80 13,80 13,80 13,80 13,80 13,80
| 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
/ 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
CpefHee 10,91 11,03 11,03 11,03 11,03 11,03
CTaHgapTHOE OTKIIOHEHNE 3,13 2 81 2.2 2 69 2 68 2,68
HoBoe 3Ha4veHue x* 10,85 11,03 11,03 11,03 11,03 11,03
HoBoOe 3HayeHue s* 3,53 3,19 3,08 3,05 3,04 3,04

[TpuMeyaH e — [laHHble NpeacTaBneHbl B Thicavax (k) eanHuny (U) Ha nuTtp (1) npoObl, rae equHUUBLI onpeae-
NATCA KOHUEHTpaUMeNn MexXayHapoaHoro obpasla cpaBHEHNA.

5.8 lloTepAHHbIe 3HAYEHUA

Ecnn KOnnM4ecTtBO NOBTOPHbLIX U3MEPEHUN N MPU 3KCNEPUMEHTANbHOU NPOBEPKE KOMMETEHTHOCTU ABAa
unu donbLUe, NEPBLIM LLUArOM aHanu3a pe3ynsratoB AO0MKHO ObITb BbIYUCIIEHUE CPEeAHEro u CTaHaapTHOro OT-
KIMOHEHUA Pe3ynbratoB KaXkaou nadboparopun. 3t cpegHue 3atemM UConb3yroT, HAaNpuMep, Ans BbIYUCIIEHUSA
CTaTUCTUK NapamMeTpoB, Kak ONUCaHO B pasaene 7/, n NOCTPOEHUA TMCTorpamMmbl UM LUTPUXOBOTO rpaduka,
Kak onucaHo B 8.2 U 8.3. CtaHAAPTHbLIE OTKNOHEHUA WUCMONb3YIOT, HANPUMEP, ANA MOCTPOEHUA rpadoUKOB
MepPbl NOBTOPAEMOCTHU, Kak onucaHo B 8.4 n 8.6.

12
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X0TS BCE YY4aCTHUKU HAMEPEBAIOTCA BbIMOMHATL OAUHAKOBOE KONMMYECTBO NMOBTOPHbLIX U3MEPEHUN, OHW
MOTYT COODLMTL HEe 000 BCeX pe3ynbratax U3MepPEeHuUn, HanpuMep, eCriv HEKOTOPbIE N3 HUX UCMOPYEHBI U HE

MOTYT ObITb NOBTOPEHLI. B 3TOM cny4yae pekoMeHAyeTca crneaytowas npoueaypa.

Ecnn nabopartopua coobLuaer xota Obl 0,590 NOBTOPHLIX U3MEPEHUN, TO €€ pe3ynbTaTbl, CPpeaHEE U
CTaHQAapPTHOE OTKNMOHEHUE 3TUX U3SMEPEHUN AOMKHbI ObITb BKITIOYEHBLI B BbIMUCIEHUA U 00paboTaHbl Tak, Kak
OyaTo nadoparopusa coodwmna n nuamepeHnin. B otyete A0MKHO ObITb YKA3aHO, CKONbKO pPe3ynbLTaTtoB U3Me-
peHnn coobLunna nabopartopus.

Ecnn natopatopusa coodbimna meHee 0,591 NOBTOPHLIX N3MEPEHUN, TO €€ pe3ynbTaTbl HE AOJSMKHbI
ObITb BKINIOYEHbI B BbIMUCIIEHUE CTATUCTUK, KOTOPbIE OTHOCATCHA U K APyruMm nadoparopusam. Hanpumep, 3Tu
pe3ynbTaTbl HE AOMKHbI ObITb BKMNIOYEHbI B BbIMUCNEHUE MPUNMUCAHHOIO 3HAYEHUA, KaKk onucaHo B 5.6, nnu
CTaHAAaPTHOro OTKMOHEHNA ANA OUEHKU KOMMNETEHTHOCTU B COOTBETCTBUU C 6.6. 3TU pe3ynbraTbl MOTyT ObITb
MCMONb30BaHbl AN BbIMUCNEHUA CTATUCTUK, XapaKTepusyoLmnx coOOCTBEHHYIO paboTy naboparopun B COOT-
BETCTBUWN C pa3genom 7/ Unn BKIIIOYEHbLI B rpadukn, onucaHHble B pasgene 8, HO B OTYETE AOIMKHO ObITb
YCTAHOBIIEHO, CKONbKO PEe3ynbratoB U3MEpPeHun coodblimnna nadopartopus, U YTO 3TO KONMMYECTBO MEHbLLE
Heo0Xo4MMOro B COOTBETCTBUM C NPOrpamMmMon.

[] PUMMEYaHWUE — CTaH,EI,apTHC)e OTKINNOHEHWUE CpedHEelo aqu)METW-leCI{OFO 1 MOBTOPHBIX VISMEDEHVIVI NMMEeET BUA

o, //n. Ecriv KonmdecTso NOBTOPHBIX U3MEPEHWUA YMEHbLUAETCS, CTaHAapTHOE OTKIMOHEHWE YBENUYMBAETCHA TakK, uTo,
ecnn pakTM4ecKoe KoNM4ecTBO NOBTOPHLIX N3MepeHUA yMeHbLUeHo ¢ n Ao 0,59n, cTanaapTHOE OTKITOHEHWE BO3PacTaeT B
1,3 pasa. OTO 3Ha4YeHne MOXHO cHUTaTb rpaHULER NPUEMIIEMOro YBENTMYEHUS CTaHAapPTHOMO OTKITOHEeHUA. TakuMm obpa-
30M, ucnonb3oBaHue npeaena 0,59n npegoTBpalLlaeT yBeNU4YeHne CTaH4apTHOro OTKNOHEHUA. OCKOMNbKY STOT KPUTEPUA
ABMNAETCA J,0CTaTOMHO NPOU3BONbHBIM, KOOPAWHATOP MOXET U3MEHUTL €ro Nocrne KOHCynsTaLmMm ¢ y4acTHUKaMKU nporpam-
Mbl, €CITN OHW STOrO XOTAT.

6 OnpeaeneHune ctaHAAPTHONO OTKITOHEHUS OLLEHKN KOMMETEHTHOCTI

6.1 BbiOop meToaa

B 6.2—6.6. onucaHo nATb NoaxoAo0B, UCMOMb3yEMbIX ANdA OonpeaeneHus CTaHAapTHOro OTKIOHEHUS
OLEHKN KOMMETEHTHOCTU G . BbiOOp MeToaa OLEHKU AOIKEH BbINOMHATL KOOPAUHATOP NOCHE KOHCYNbTaLui
C ydyaCTHMKaMUM nporpamMmbl U COOTBETCTBYIOLLIMMU OpraHamm akkpeautaumm ¢ y4eToM BCEX UMEKOLLUXCH TPe-
boBaHun. MeTtoj, onMcaHHbIK B 6.6, HE NOAXOAUT ANA NPUMEHEHUA B TEX Criyvyasx, Koraa Konm4ecrso nado-

PaToOPUI, Y4aCTBYIOLIMX B NporpaMMe, Marno. 3a onpeaereHne CTaH4apTHOrO OTKIMOHEHUSA G OOSMKEH HECTU
OTBETCTBEHHOCTb KoopanHatop. OH AOMKEH NOArOTOBUTL OTYET, coAaep Kaluuii Bce NoApoOHOCTM NONy4YeHUs
CTaAHAAPTHOIO OTKIOHEHMUS.

[] PUMMEeYaHWNE — B HEKOTOPbLIX CIyYaAx UCMNOJNb3yHOT CAMBOIT & OJ1A 0003HaYEeHNS CTaHA4apPTHOIoO OTKITOHEHWNA
OUEeHKW KOMMNETEHTHOCTH. ITO cripaBeJinBoO AJ1A Bbl60p0‘-IHOF0 CTaHA4aPTHOIO OTKITOHEHWA. B HaCTOALLEM CTaHA4apTe
CTaHhapTHOe OTKINOHEeHWe OUEeHKW KOMMNETEeHTHOCT B HEKOTOPLIX CIyYaAX NnonyyHakTr apyruMn MeTogamMn, Taknm 06p830M,

B HACTOALLUEM CTaHAapTeE bonee YMEeCTHO lNnpunMeHeHne CUMBOJ1a G .

6.2 BbIOOp Ha OCHOBE NPUNMUCAHHOIO 3HaYeHusA

6.2.1 O0OwWKMe NonoXeHus

CtaHaapTHOE OTKMOHEHWE OUEHKM KOMMNETEHTHOCTU MOXET ObITb YCTAHOBMEHO B COOTBETCTBUU C TPE-
O0BaAHUAMMU KOHKPETHOro Metoga odopaboTKM AaHHbIX UK TpeObOBAHUAMU, YCTAHOBMNEHHLIMWU B HOPMAaTUBHOMW
UNN NPaBoBOU AOKYMEHTALIUN.

[1penmyLLeCcTBOM TAKOro nogxoaa ABnAeTca 10, YTO cTaHA4APTHOE OTKIOHEHME OLEHKN KOMMETEHTHOCTH
HEeNnocpeaCTBEHHO CBA3aHO C METOAOM U3MEPEHUN.

6.2.2 lNpumep. AdpnatokCUHbI B opexax, NPoAYyKTax U3 opexoB, CYXOMpyKTax U npoaykKrax us3
CYXO(PPYKTOB

YCTAQHOBIMEHO, YTO METOA, UCMONb3yEMbIM ANA KOHTPONA coaepxXaHua adpnaroKkCUMHOB, AOMKEH UMETDb
KO3 PULIMEeHT BapuaLmnumn Bocnpon3Bogmumoctun He oonee 50 % npu ycTaHOBMEHHOM Mnpeaene coaepXaHus
adpnartokcuHoB — He Oonee 10 MKr/kr. Takum obpasom, ecnu uccnegyemMmblini MaTepuan UCMonb3yoT B MPO-
rpamMmMe aKcnepuMeHTanbHOU NMPOBEPKU KOMNETEHTHOCTU C coaepaHuem adonatokCMHoB 10 MKI/Kr, TO, B CO-
OTBETCTBUU C YCTAHOBNEHHbIMU TPEOOBAHNAMU, CTAHO4APTHOE OTKIMOHEHWE BOCNPON3BOAUMOCTUN TAKOIo MaTe-
puana He AOMKHO npesBbiWaTb 5 MKI/Kr. B aTom crnyyae Obino Obl YMECTHO YCTAHOBUTL NMpeaern ctaHaapTHOro
OTKNTOHEHUA OUEHKU KOMNETEHTHOCTU, PaBHbIN S MKI/KT.

13
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6.3 BbIOOp HAa OCHOBe XenaemMoro 3HaYeHus

6.3.1 O0wWwmMe NnonoXxeHus

CtaHaapTHOE OTKNOHEHUE OLEHKN KOMNETEHTHOCTU MOXKET ObITb YCTAHOBMIEHO B BUAE 3HAYEHUSA, KOTO-
poe KOOpAMHATOP U yY4aCTHUKKU paccMaTpPUBALIOT Kak Xenaemoe Ansd AOCTUXeHUa nadbopaTtopusamu.

[1on TakoM noaxoae CtraHAapPTHOE OTKITOHEHNE OUEHKN KOMMNETEHTHOCTU XapaKTepPU3yeT NpUeMnemMocCTb
Lenen, yCTaHOBNEHHbIX ANA METOA4Aa USMEPEHUU, CBA3aHHbLIX CO 340POBLEM NIOAEMN.

Ecnn ctaHaapTHOE OTKITOHEHWE OLIEHKM KOMMETEHTHOCTU G BblIOpPAHO B COOTBETCTBUM C >KEMNAEMbIMU
U1 YCTAHOBNEHHbIMU TPEeDOBaAHUAMN, BO3MOXKHO, YTO BbIOpaHHOE 3HAYEHNE HE ABMAETCH peanbHbIM OTHOCHK-

TenbHO BOCNPOU3BOAMMOCTM METOAa namMepeHuin. [1ns npoBepKku TOro, YTo BbIGPAHHOE 3HAYEHUE G SABIIAETCH
pearnbHbIM NPU YCNOBUU, YTO JOCTYNHA MHADOPMALMA OTHOCUTENBHO NOBTOPAEMOCTU U BOCNPOU3BOAUMOCTH
METOAAa, MOXET ObITb MCNONB30BAH CNeayLnin MeToa. cxoaHble AaHHbIE:

0 — CTAHAAPTHOE OTKITOHEHMEe BOCNPOU3BOAMMOCTY;

G,— CTaHAapTHOE OTKIIOHEHUE NOBTOPSAEMOCTU.

BbluncnaoT cTaHaapTHOE OTKIMOHEHUE, XapakTepusyloLlee pasbpoc mexxay naboparopuamu:

C; = GZR — G?. (9)

3aTteM BbIMMCNAOT 3Ha4YeHne KkoapdulmneHTa ¢, NoACTaBnsaa 3Ha4eHUA 6, , 6, U BbIDpaHHOE 3Ha4YeHUE G
B ypaBHeHue (10).

= J(6-06,)2 +(S2/n) (10)

rae N — KONMMYeCcTBO U3MEPEHUN, KOTOPbIE A0IMKHA BbINONMHUTL KaXKaasa naboparopus.

Ecnu HarlaeHHoe 3Ha4eHue anga ¢ mano (Hanpumep, ¢ < 0,5), To BbIOpaHHOE 3Ha4YeHNe G COOTBETCTBYET
YPOBHIO BOCNPOU3BOAUMOCTMU, KOTOPOro naboparopuu He cnocobHbl AOCTUTHYTL Ha npakTuke).

6.3.2 lNpumep 1. UamepeHune coaepxxaHua rmMrOKO3bl B KPOBU YeroBeka

YCTaHOBMNEHO, YTO MEAULIMHCKNE nadbopaTtopun A0MKHbI ObITb CNOCODOHLI ONpeaenaTb YPOBEHbL MMIOKO3bI
B KPOBU C norpellHocTbio £ 10 % yCcTaHOBNMEHHOrO 3HAYEeHUA, XO0T4 ANA O4eHb HU3KUX KOHLIEHTpaUuun (MeHee
60 mr/amn) gonycTuMbIMU ABMAIOTCA OTKNOHEHUSA B npeaenax £ 6 mr/gn. 3ta uHdopMaunsa MOXKET ObITb UC-
nonb3oBaHa ANd BbIMUCNEHUA CTAHAAPTHOINO OTKIMOHEHUSA OUEHKU KOMMETEHTHOCTMU:

a) AnA NPUNUMCaHHOro 3Hadennsa X meHee 60 mr/an: ¢ =6,0/3,0 = 2,0 mr/an,

b) Ana npunucaHHoro 3HavyeHna X donee 60 mr/an: ¢ = 0,1X7/3,0 = 0,033 X mr/an.

KoadbdpuumeHt 3,0 COOTBETCTBYET KPUTUYECKOMY 3HAYEHUIO, UCNONMbL3YEMOMY B WHTEpNpeTaunu
Z-nHaekca (cm. 7.4).

6.3.3 Mpumep 2. OnpeneneHue cogepxaHUAa LLeMeHTa B TBEpPOOM OeTOHe

CoaepxxaHue LuemMeHTa B OeToOHe 00bIYHO OnpPeaenalT B BUAEe MacCCbl LLEMEHTA B KUIMOrpaMmMmax Ha Ky-
Buyeckuin MmeTp 6etoHa (T.e. B kr/M°). Ha npakTuke 6€TOH U3roTaBnMBalOT B COOTBETCTBUM C MapKamu, KOTO-
Dble MO COAEPXKAHUIO LIEMEHTa OTNMYaloTCH Ha 25 Kr/M>, n nosTomy nabopatopuu 4OMmKHbI ObiTb CNOCOOHBI
NpaB1nbHO NaeHTUPUUMpPoOBaTb COOTBETCTBYIOLLME MApPKKU. CneagoBaTenbHO, HEOOX0ANMMO, YTOObI BLIOpAHHOE

3HAYEeHWEe G HEe MPEeBbILWAano NOMOBUHbI 25 Kr/M3. SkcnepumeHT Ana GETOHA CO CPEaHUM COAEPXKAHUEM Lie-
MeHTa 260 Kr/M> Aan cnegyowmi pe3ynsrar: 6 = 23,2 Kr/m3, 6, = 14,3 Kr/m>.
Takum odpasom,

o, =+/23,2% 14,32 ~18,3 /M3 (1)

Hna n = 2 noacraHoska ¢; = 18,3 Kr/mS, ¢, = 14,3 Kri/M® n 6 =12.5 Kr/m° B ypaBHeHue (10) nosBongaer

NOJNTYHUTD.
12,5 = ,/(1 8,30°) + (14,3 /2). (12)

1) Ecnu NCNOoJib3yeMaAd B J'IElGOpEiTOpVIVI METOAUKa npegycMmarpmBact 4JAd nofiyvYyeHmd OKOHYartellbHOIo peadylibrara
N3IMEePEHNA n MSMEDEHMH, NOJNTYHEHHbLIX B YCITOBUAX NMOBTOPAEMOCTN, TO CTaHA4APTHOE OTKITIOHEHWE, XaPaKTePU3YyHLLIEE

2 2.
MexnabopaTopHyo Bapuauuio, paccymTbiBatoT no opmyne or = \/GR -or/n.
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CnepoBatenbHo, ¢ ~ 0,40. Takum o6pasom, Bbibop ¢ = 12,5 Kr/m3 npeanonaraet, YTo nabopaTtopun AOIMKHbI
ObITb CMNOCOOHbLI AOCTUTHYTL NAbOPaATOPHOro CTAHAAPTHOIO OTKINOHEHUA, cocTaBndaowero He donee 0,4 ot
HanAEeHHOro B aKkcnepumeHTte. O4eBUAHO, YTO 9TO HEpeanbHO.

6.4 BbiOOp Ha OCHOBe 00LWEen moaenu

6.4.1 O0OwWIMe NonoXeHus

3Ha4YeHne CTaHJapPTHOrO OTKIMOHEHUA AN SKCNepuMeEHTarbHOM MPOBEPKN KOMNETEHTHOCTU MOXKET ObITb
YCTaHOBIIEHO HA OCHOBE 00LlEeNn Moaenu BOCNPOU3BOAMMOCTU METO4a USMEPEHUN.

HeaocTtartkoM Takoro noaxoga ABMAETCA TO, UTO MCTUHHAA BOCMPOU3BOAMMOCTb KOHKPETHOro Mertoaa
N3MEPEHNN MOXKET CYLLECTBEHHO OTNMYaTbCS OT 3TOro 3HA4YEHUS, NOCKONbKY UCNOMb30OBaAHMUE 0DLLEN MOoaenu
npeanonaraet, YTo BOCNPOU3BOAUMOCTb 3aBUCUT TOJNIbKO OT YPOBHA U3MEPAEMOUN BENUYNHBLI U HE 3ABUCUT OT
cCaMon U3MepsaemMon Benn4YnHbl, npoueaypbl USMEPEHUN UM odbema BbIOOPKN.

6.4.2 lNpumep. KpuBaa Xopeuua

Xopsuul (cMm. [3]) paspaboTan odoLyo Mmoaerns BOCMPOU3BOAMMOCTU aHANMUTUYECKNX METOA0B, KOTOpas
MOXXET ObITb MCMONb30BaHA ANA MNONYy4YeHUSA CNeayloLwero BbipaXXeHUsa Ansa CTaHAapTHOMO OTKITOHEHUA BOC-
NPOU3BOANMOCTMW:

Cp = 0.02¢0:8499 (13)
rie ¢ — coaepkaHne XMMmn4yecknx KOMNoHeHTOB, % (MaccoBad aons).

6.5 BblIOOp Ha OCHOBe pe3yrnbTaToB 3KCNepUuMeHTa No uccrieoBaHUIO NPeLUn3MOHHOCTH

6.5.1 O0OwWwKMe nonoXxeHus

Ecnu meToa usamepeHunn, NCNONb3yeEMbIU B MporpamMmMe aKkCrnepumMmeHTanbHoOu npoBePKN KOMNETEHTHOCTMN,
cTaHAapTU3npoBaH U UHAOPMaLIMA OTHOCUTENBLHO NOBTOPAEMOCTU U BOCNPOU3IBOAUMOCTU METOAA AOCTYIMHA,
CTaHOAPTHOE OTKITOHEHME OLEHKN KOMMETEHTHOCTU G MOMET ObITb BLIYMCIIEHO HA OCHOBE 3TON MHMopMaLUH.
Ecnn 6 — cTaHaapTHOE OTKINOHEeHME BOCNPOU3BOANMOCTHU; 6, — CTaHAapTHOE OTKITOHEHNE NMOBTOPSAEMOCTH,
TO MexrnabopaTopHoe cTaHAapPTHOE OTKITOHEHUE BbIMUCIAIOT N0 POopMyrie

6, =% — G2, (14)

3aTteM BbIYUCNAIOT CTaHAAPTHOE OTKJIIOHEHNE OUEHKU KOMIMETEHTHOCTMN.

6=Jof —(c%1n), (15)

e N — KONWYECTBO U3MEPEHUN, KOTOPbIE MPU IKCMEPUMEHTANBHON NPOBEPKE KOMMETEHTHOCTU OOJKHA
BbINMONHUTbL Ka)kgas nabopartopus.

Ecnu ctaHaapTHbIE OTKIMOHEHUA MOBTOPAEMOCTU U BOCNPOU3BOAMMOCTU 3aBUCAT OT CPEAHEr0 Pe3yrb-
TaToOB NPOBEPKU, CrneayeT nNpuMeHAaTb MeToabl, onncaHHblie B NCO 5725-2. NonyyeHHble pyHKUMOHANbHbLIE
3aBUCUMOCTU AOIMKHbI ObITb MCMOMNMb30BaHblI ANA BbIMUCNEHUA CTAHOAAPTHLIX OTKMOHEHWA MOBTOPAEMOCTU U
BOCMPON3BOAUMOCTU, COOTBETCTBYIOLLUMX MPUNUCAHHOMY 3HAYE€HUIO, UCMONL3YEMOMY MPU SKCNEPUMEHTATb-
HOW NpoBepke KomneTeHTHocTu!).

6.5.2 lNMpumep. OnpeaeneHune coaepxaHusa LLeMeHTa B TBEpPAOM OeTOHe

[1Nna AgaHHbLIX, ICNONbL3YEMbIX B NPUMEpPE 6.3 B COOTBETCTBUU C (15), cTaHAQPTHOE OTKIMOHEHNE 3KCMEPU-
MEHTAarnbHOW MPOBEPKU KOMMNETEHTHOCTU ANA N = 2 NOBTOPHbLIX UAMEPEHUU COCTABIAET:

&5=118,32 + (14,32/2) ~20.9 Kkr/m3. (16)

1) Ecnu NCNOoJib3yeMad B na6opaTopmm METOAWKa npeaycMarpmBact 4Jid NoJiydeHNA OKOHYaTellbHOIo pea3ylibrara
N3IMEPEHNA n' M3Mep6HMI7I, NOJNIYHEHHbLIX B YCITOBUAX NMOBTOPAEMOCT, TO CTaHAAPTHOE OTKIIOHEHWE, XaPaKTePU3yHLLEE

”y

2 2 .
MexnabopaTopHyo BapuaLuto, paccHuUThIBatOT Mo dopmyne 6; = \/GR —-or/n’, npustoMnpun=n', 6 =0p.
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6.6 BbIOOp HA OCHOBEe AAHHbIX, MOSTYYEHHbLIX NMPU 3KCNEePUMEHTaNIbHOUN NpPoOBepKe
KOMMNETEHTHOCTH

6.6.1 O0WKMe NnonoXxeHusn

B cOOTBETCTBUM C 3TUM NOAXOAOM CTAHAAPTHOE OTKIOHEHUE G , UCNONb3yeMOe AN OLUEHKU KOMMETEHT-
HOCTU YYaCTHMKOB NporpamMmbl NPOBEPKKU, ONPEAENAOT NO pe3ynbrartamM, yKkazaHHbIM y4aCTHUKAMW OQHOWN U
TOW e npoBepkn. CtaHgapTHOE OTKNOHEHWE AOMKHO ObITb PODACTHLIM CTAHAAPTHBLIM OTKITOHEHUEM PE3YIb-
TaToB, YKa3aHHbIM B OTYETE BCEMU Y4aCTHUKAMU, BLIMUCIMEHHLIM B COOTBETCTBMU C anNroOpuTMOM A MPUIOXKeE-
Hua C. B gaHHOM cny4ae pe3ynbratoM, YKa3aHHbIM B OTYETE YYACTHUKOM NporpamMmsbl, AOIMKHO ObITb cpeaHee
apndPmMeTnyeckoe N NOBTOPHbLIX N3MEPEHUUN, NONMYYEHHbIX YYACTHUKOM B XO04E€ NPOBEPKMN.

BmecTo anroputma A MOryT ObiTb MCNONb30BAaHbI APYrMe MeTodbl MNP YCAOBUKU UX XOPOLLEro CTaTUCTU-
4yecKkoro 0O0CHOBaHUA U ONUCAHUSA B OTYETE UCMONb3yEMOro MeTOAA.

HepocTtaTkom Takoro noaxoaa ABMAETCA TO, YTO 3HAYEHUE G MOXKET CYLLECTBEHHO U3MEHATLCA OT MpPO-
BEPKN K MPOBEPKE, YTO CO3JAa€ET TPYAHOCTM ANA nadboparopun rnpu UCnonb3oBaHUM 3HAYEHUA Z-MHAEKCA, MO-
3BONAIOLLEro BbIABUTb TEHAEHLUU, COXPAHAIOLLMECH B HECKOMNbKUX MPOBEPKAX. ITOT HEAOCTATOK MOXET ObITb
npeoaornieH B yCTAHOBMEHHOW nporpaMmMme 3a CYeT MCnosrib3oBaHusa pobacTtHOro o0bLEAMHEHHOrO 3HaAYEHUA
CTaHAAPTHbLIX OTKIMOHEHWUN, MONYYEHHbIX B HECKONMbKMX MPOBEPKAX U pacyeTax B COOTBETCTBUU C anropuT-
MOM S npunoxeHusa C.

6.6.2 lNpumep. KoOHUeHTPALNA aHTUTEN

[Mpumep gaHHOro noaxoaa UNMOCTPUPYIOT Tabnuubl 2 1 3.

6.7 CpaBHeHue 3Ha4YeHUU NPEeLU3NOHHOCTU, MONMYYEHHbIX NPU 3KCNEPUMEHTANbHOU NPOBEPKEe
KOMMETEHTHOCTU C YCTAHOBINEHHbIMU 3HAYEHUAMM

[1na npoBepkn paboTbl yHaCTHUKOB U 3(PPEKTUBHOCTU NporpaMmmbl NPOBEPKU KOOPANHATOPY HEODXOU-
MO NPUMEHATL CReayoLwyo npoueaypy. Pesynerarthbl, NONy4YeHHbIE B KaXA0U 3KCNEPUMEHTANbHOW NPOBEPKE
KOMMNETEHTHOCTU NpPOorpamMmmbl, AOMMKHbI ObITb UCNONbL30BaHbLI ANA BbIMUCNEHUA OLEHOK CTaHAAPTHLIX OTKIO-
HEHUN NMNOBTOPAEMOCTU U BOCNPOU3BOAUMOCTU METOAA U3MEPEHUU C UCNONMb3OBAHUEM PODACTHLIX METOAOB,
onucaHHbiX B MCO 5725-5. 3T oueHKN AOmKHbl ObITb NOocneqoBaTenNbHO OTMEYEHbl HA rpadduke BMECTE CO
3HAYEHUSAMU CTaHAAPTHbLIX OTKNMOHEHWN NMOBTOPAEMOCTU U BOCMPOU3IBOAMMOCTU, NMONYYEHHLIMU B 9KCNEPHU-
MEHTaxX Ha NPEeUN3NOHHOCTL (€CNKU 3TO AOCTYMHO).

ITU rpadOuKkn A0ImKHbI ObITb MPoaHanNnM3npoBaHbl KoopanHaTopoMm. Ecnu rpadpukm nokasbiBatoT, YUTO 3HA-
YyeHUa NPeUn3NOHHOCTU, NOSTIYYEHHbLIE NPU BKCNEPUMEHTANBHON NPOBEPKE KOMMNETEHTHOCTU, BABOE UMK DO-
nee otnn4yarTca OT 3HAYEHUU, NMONYYEHHbIX B 9KCNEPUMEHTE MO OLIEHKE NMPEUN3UOHHOCTU, TO KOoOpAUHaTOpP
NOIMKEH UccneaoBaTb NPUYUHBI 3TOTO ABMEHUA. Ecnu rpadukm nokasbiBaloT, YTO NPeUU3MOHHOCTbL METoAAa
N3MEPEHUN HE YNYYLLAETCA CO BPEMEHEM, TO BO3MOXHO, YTO:

- yJyacTByloLmne nadbopartopun AOmMKHbIM 00pa3oM HE UCcCneayioT NPUYUHLI NOABNEHUS CUTHANoOB AEN-
CTBUUW U NpeaynpexxaeHns Nnm He BbINOJHAKOT KOPPEKTUPYLWNE AEUCTBUA;

- yyacTtBylome nadbopartopMn He B COCTOAHUM MAEHTUPUUMPOBATL MPUYMUHLI NOABMEHUA CUTHANOB
ONEUCTBUN U NPeaynpexaeHud;

- METOA HE HaxoauTCcA B COCTOAHUN CTAaTUCTUYECKOUN yNpaBNaAeMOCTU, a AOCTOBEPHLIE 3aKMIOYEHUA MO-
r'yT ObITb OCHOBaHbI HA AAaHHbIX, MONYYEHHbIX HA OCHOBE 3TOr0 METoAa.

7 BblunCrnieHne CTaTUCTUK, XapaKTepu3yrLwmux padoTy nadoparopun

7.1 OueHKa nadopaTopHOro cMmelleHun

7.1.1 O0wWwMe NnonoXxeHus

Ecnu x npeacraBnaer cobon pesynbrat usmMepeHumn (Mnu cpeagHee apudPmMeTnyecKkoe pesynsratoB n3ame-
DEHUN), YKa3aHHbIN B OTYETE YYACTHUKOM nporpamMmmsbl Ang O4HON XapaKTepUCTUKN Mccnegyemoro marepuana
B OAHOM payHAe 3KCnepuMeHTarnbHON NPOBEPKU KOMMETEHTHOCTU NMporpamMmsl, TO OLIEHKA CMeLLeHUA nadopa-
Topun D Nnpu N3MEPEHNUN 3TON XapaKTEPUCTUKU MMEET BUA:

D=x—X (17)

rge X — npunucaHHoe 3Ha4YeHue.
CTaTUCTUKK, UCNOMb3YIOLLUME aBCOMNIOTHYIO BENUYMHY CMeLLeHna nabopatopun | D | v D?, He cneayert
MCNONb30BaTh, MOCKONbKY OHU HE yKa3bIBAKOT 3HAK CMELLEHUA.
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7.1.2 VNHTepnpetauua nadbopaTopHbIX CMELWEHUMN
Ecnun y4aCcTHUK yKa3bIBAET B OTHETE pe3ynbrar, KOTOPOMY COOTBETCTBYET nabopaTtopHoe cMeLleHne 0o-

nee (3,05) unu meHee (-3,05), TO 3TOT pe3ynbLTaT Cneayet cyuTaTb «CUrHaANIOM AENCTBUIA». AHANOIMMYHO,

naboparopHoe cmewleHue bonee (2,05) unu meHee (=2,05) cneagyeTr cyMTaTbh «CUTHANOM MpPeaynpexae-
HUA». EAUMHCTBEHHbLIM «CUrHan AEUCTBUU» B OAHOW MPOBEPKE UNKU ABa «CUrHamna npeaynpexaeHua» B No-
cnegoBaTenbHbIX MPoOBEPKaxX HEOOX0AMMO paccMaTpuBaTh Kak AoKa3aTenbCTBO NPOU3oLLEaLLINX OTKITOHEHUN,
TpedyloLmnx aHannisa. 3TOT KPUTEPUIN SKBUBANEHTEH NpuBeAEeHHOMY B 7.4 ANa Z-nHAEeKca B TOM CMbICIE, YTO
NAET TE e caMble CUTHanbl AEUCTBUN U NpeaynpexaeHn4s.

ObocHoBaHUe ucnonb3oBaHna MHoXXutenen 2,0 n 3,0 (3gecb U B Apyrux aHanornvHbixX KPUTEPUSAX, NPU-
BEAEHHbIX HWXe) cneayollee. Ecnu X 1 ¢ — xopoLune OLUEHKU CpeaHero u CTaH4apTHOro OTKNOHEHUS CO-
BOKYMHOCTKU, U3 KOTOPOU NONMy4YEHbI 3HAYEHUA X, a pacnpeaeneHne COBOKYMHOCTU ABMAETCA HOPMAarlbHbIM,
TO 3HA4YeHUA D XOopoLUO OMUCLIBAIOTCA HOPManbHbIM pacnpegeneHnem co cpeaHum O M cTaHgapPTHLIM OT-
KNnoHeHueM < . B aTtom crnydae Tonbko npubnusntensHo 0,3 % oueHoK nabopaTopHbIX CMELLUEHUI B CpeaHEM

OyaeT BbIXOAMTb 3a npeaensl uHTepsana —3,06 < D < 3,05, ¥ TONbKO NpubnuantensHo 5 % B cpegHeM OyayT

BLIXOAUTL 3a npeaensl uHtepsana —2,06 < D < 2,06 . [NoCKOMbKY 3T BEPOSATHOCTU OYEHb HU3KM W Maro-
BEPOATHO, YTO CUTHarbl AEUCTBUN CIy4anHO MNOSABATCH NPU OTCYTCTBUU pPearbHbIX Npobnem, TO CYLUECTBYET
BO3MOXHOCTb MAEHTUDPUKALIMN UMEIOLLUXCA OTKIMOHEHUMN.

Ecnu ctaHaapTHOE OTKINOHEHUE OLIEHKWM KOMMNETEHTHOCTU YCTAHOBNEHO METOAaMKU, ONMUCAaHHbIMU B 6.2,
6.3 unn 6.4, n CyLLECTBEHHO OTNMYAETCA OT CTAHAAPTHOrO OTKIMOHEHUA BOCNPOU3BOAUMOCTU, TO BEPOATHOCTMU
0,3 % un 5,0 % B 3TOM crny4yae He AO0JKHbl ObITb MPUMEHEHDI.

Ecnn ctTaHaapTHOE OTKNOHEHWE OLEHKUW KOMMETEHTHOCTU YCTAHOBNEHO MEeToA4aMun, OnNMCaHHbIMU B 6.2
nnn 6.3, ydacTHMKaM nonesHo UCnonb3oBaTb COOTBETCTBYIOLLYIO CTATUCTUKY, XapaKkTePU3yIoLLYI0 paboTy, A0-
MnycKatoLyo NpsamMoe cpaBHEHUE C NpeanncaHHbIMU UMW YCTAHOBNEHHbIMU TpeboBaHuAMU K paboTe. Hanpu-
Mep, B npumepe 6.3, rae owmndkn npod He AomkHbl npesBbiwatb £ 10 % npunucaHHOro 3Ha4eHud, MOXHO B
COOTBETCTBUN C NPUMEPOM NONYYUTb CTAHAAPTHOE OTKITOHEHUE OLUEHKN KOMMETEHTHOCTU 3,33 %, BbIYUCIIUTDL
Z-UHAEKC n cnepgoBaThb 7.4. MOXHO TaK)Xe BblMUCNUTL NaboparopHoe CMeLLUEHNE B BUAE OTHOCUTENBHOIO Na-
O0OpaTOPHOro cMeLeHna B npoueHTax (CM. 7.2) U cpaBHUTb €ro HenocpeacTBeHHO € 10 %.

7.1.3 lNpumep. KOHUeHTpaAUUA aHTUTEN

B Tabnuue 4 npuBeaeHbl pe3ynbraTbl NPUMEHEHUA METoAAa K AaHHbIM Tabnuubl 2. Ha pucyHke 3 noka-
3aHbl rTMCTOrpaMmMbl OLIEHOK NabopaTopHbIX cMeLlleHun. CpaBHEHNE PUCYHKOB 1 1 2 NOKa3bIBAET, YTO nabopa-
TOPHbIM CMELLEHUAM COOTBETCTBYET TO Xe pacnpeageneHmne, Yto n UCxXoaHbIM AaHHbIM (ECNU HE YYUTLIBATL
BIMUAHUE OKPYIrMEHUU), HO OHU CKOHLIEHTPUPOBAHbLI OKOMO HYNS.

7.2 OTHOCUTENbHOE NnaboparopHoe CMeLleHue B NPoLeHTax

7.2.1 O0wWKMe NonoXeHus
OTHOCUTEnNbHOE naboparopHoe cCMeLLleHNe B NPOoLEHTaX BbIMUCIIAOT B COOTBETCTBUU C 7.1:

D% = 100(x — X)/X. (18)
10,0 2,0 95,0
DUZ
5,0 1,0 1 K 2,5 £
IMX
E Z
CFJS JPU GU
ALOT CXa CDMWX
0,0 | GVWY 0,0 0,0 | AEJLSa
H DEGIOQRW FI
BKQa AFSY KQ
NR LMN HNRVY
HV OT
-5,0 -1,0 25| B
BT P
P
-10,0 -2,0 -5,0
AnnepreH d1 AnnepreH 1 AnnepreH e3

[TpuMeyaHKne—[HaHHble NnpeagcTaBnatoT codbon Teicauun (K) eauHuy (U) Ha nuTp (1) npodbl, rae eanHULa onpege-
naeTca KOHUeHTpaunen MmexayHapoaHoro obpasla cpaBHEHUS.

PucyHok 3 — KoHueHTpauusa Igk aHTuTen Ha Tpu anneprena (d1, f1, €3). TuctorpaMmmbl oLLEHOK NabopaTOpPHbLIX CMeLLEe-
HUW (aHHble U3 Tabnuubl 4)
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7.2.2 NHTepnpeTtaunsa OTHOCUTESNIbBHOIO NadbopaTopHOro CMeLWeHUAa B NPOLEHTaX
OTHOCUTErnbHOE nabopaTtopHoe CMeLUeHne B NpoLeHTax HEODXOAMMO UHTEPNPETUPOBATL, UCMONb3yA
9KBUBANEHTHbIE pEKOMEHAAaUUKN Ana AaHHbIX nabopaTtopHbiX cMeLweHnn B 7.1, T. €. Korga y4acTHUK coobLa-

eT pe3ynbLTaTt, KOTOPbLI AaeT OTHOCUTENbLHOE nabopaTtopHoe cMeLleHue B npoueHTax tonee 3006 /X % unu
MmeHee —3006 /X %, Toraa pe3ynbrar cneagyer cyutartb « CUrHanom AencrBunU». AHANOrMrM4YHO, OTHOCUTENBbHOE

nagoparopHoe cmeLlleHue B npoueHtax Gonee 2006 /X % unu meHee —2006 /X % cnegyeT cuMtaTb «CUrHa-
NnoM npeaynpexaeHna». EAMHCTBEHHbIU «CUrHan 4ENCTBUU» UM «CUTHanbl NpeaynpeXxaeHusa» B ABYX Mocne-
10BaTENbHbIX NPOBEPKAX CneagyeT cumutarb 0Ka3aTrenbCTBOM HaANMM4na aHomanumn, Kotopasa Tpedyert aHanumsa.

7.2.3 NMpumep. KOHUeHTPaALUUA aHTUTEN

B Tabnuue 5 nokasaHbl pe3ynbrarbl IPUMEHEHUS AAaHHOIO MeToAa K AaHHbIM Tabnuubl 2. Ha pucyHke 4
nokasaHa rucrorpamMmma OTHOCUTENbHOIo rnadboparopHoOro cMeLleHnsa B npoueHTax. CpaBHEHUE PUCYHKOB 1 U
3 NOKAa3bIBAET, YTO OTHOCUTESNbHOE nNaboparopHOE CMELLUEHME B NPOLEHTAX UMEET TO XKEe pacrnpenerneHue, Yto
U UCXOAHble AaHHble (De3 ydeTa BAUAHUSA OKPYrnNeHusa), HO LIEHTPUPOBAHbI BOKPYr HYINA, TaK Xe KaK OLEHKU
nadboparopHbIX CMELLEHUN.

Tabnunua 4 — KoHueHTpauuna IgE antuten ana tpex annepreHos (d1, f1 n e3). OueHkn NnadbopaTopHbLIX CMELLEHUA

KoHUeHTpaums
NabopaTopua d £1 o3
kU/I kU/I 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 457 —-0,07 0,80
= 2,37 0,08 0,49
o 1,47 —0,12 0,19
G —0,63 0,05 1,99
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
W 2,17 —0,31 1,24
N —4,03 —0,33 —0,95
O —0,18 —0,03 —1,95
- -3,80 W 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 —1,95
U 5,27 0,56 1,25
V —1,32 —-0,62 —1,02
wW —0,53 0,10 1,00
X 2,97 0,40 1,18
Y —0,93 —-0,20 -1,17
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OKoH4YaHuUe mabnuubi 4

KoHUeHTpauna
NabopaTtopus d1 £1 o3
kU/I kU/I KU/
Z 5,04 0,86 3,87 A

a —2,96 0,33 0,29
3,00 9,12 1,50 3,75
2006 6,08 1,00 2,50
2006 —6,08 —1,00 —-2,50
—3,00 —9,12 —1,90 -3,7/5

[TpuMmeyaHune 1 — 3HaK A nocne KoHUeHTpauun obo3HavaeT «CurHanm AeUcTBuin», 3Hak W — «curHan
npeaynpexaeHna.

[TpuMmevyaHune2—/JlabopaTopHble CMeLLEHMA B 3TOW Tabnuue NnonyyeHbl N3 gaHHbIX Tabnuubl 2, ¢ UCNONb30-
BaHWeM pobacTHbIX cpefHUX, NPUBEAEHHbLIX B Tabnuue 2 B Ka4eCcTBE NPUNUCAHHbLIX 3HAYEHUW ANA STUX TPEX YPOBHEN.
[paHWUbIl 30HEI NpeaynpeXaeHns, NnokasaHHble BHU3Y Tabnuubl, BbIMUCIIEHBI C UCMONB30BaHNEM PODACTHLIX CTaHAapT-
HbIX OTKIMOHEHW Tabnunupbl 2 Kak CTaHA4apTHLIX OTKNOHEHUI ANSA OLUEHKN KOMMNETEHTHOCTMN.

[TpuMedaHne 3— [JaHHble npeacTaBneHbl B Thicavax (K) eanHuu (U) Ha nuTp (l) npodbl, rae eanHUULI onpe-
0ensAT KOHUEHTpaUWio MexayHapoaHoro obpasua cpaBHEHUS.

100,0 100,0 100,0
Z
K
50,0 | UZ 50,0 | 7 50,0
D P G
IM JU MUX
GRS % COW
0,0 | ALOT 0.0 | DEGOQ 00| -2
CHVWY AFISY KQ
Qa LMN HNRV
BK V Y
NR H BOT
-50,0 -50.0 -50.0
BT P
P
-1 -1 -1
00,0 AnnepreH d1 00.0 AnnepreH 1 00.0 AnnepreH e3

[TpuMeyaH e — [aHHble npuBeaeHbl B Thicadax (K) eguHuu (U) Ha nutp (1) npobbl, rae equHULUBLI onpeaenaroT
KOHUEHTpaUno MexayHapogHoro obpasla cpaBHEHUS.

PUCYHOK 4 — KoHUeHTpauna IgE anTtuten ana tpex annepreHos (d1, f1 n e3). [ncTtorpaMmmel OTHOCUTENBHOIMO Nabopa-
TOPHOro cMeLLeHUa B npoueHTax (4aHHble Tabnuubl 5)

7.3 PaHr v npoueHTHbIU paHr

7.3.1 O0OwWMe NonoXeHus

[1pKn aKkcnepumMeHTanbHON NPOBEPKE KOMMETEHTHOCTU NO pe3dynsraramM p nadboparopuin paHrn Nosyyator,
HasHa4vas paHr, paBHbii 1, naboparopun, coodLlatoLLeENn CaMbi HU3KUW pe3ynbTaT, PaHr 2 COOTBETCTBYET Na-
bopatopun, cooOLLMBLUEN crneaylownn, bonee BbICOKUW pe3ynbrar, U Tak ganee, Ao nadbopatopuun, CooOLLNB-
LLEW caMbli BbICOKUI Pe3ynbrar, KOTOPOMY NPUCBanBatoOT paHr p. Ecnu asa unmn 0onblLue pe3ynbTaToB PaBHbI,
UM npucBanBaloT 0OgWHAKOBbLIW cpeAHUn paHr. Hanpumep, B Tabnuue 2 nokasaHo, Yto nabtoparopum C un X
Nony4ynnun KoHueHtpauuto 2,23 anga f1. MNopsaakoBbin paHr atTux nadboparopuun 21 n 22, Takum o0pa3om, B Ta-
onuue 6 nm obenm npuceoeH padr 21,5. Ecnu npoBepka npegycMmarpuBaeT USMEPEHUE HECKONbKUX BENMTUYNH,
PaHIM NPUCBaUBAaIOT NO KaXXA0N U3MEPAEMOUN BENUYNHE OTAENBHO.

Ecnn paHrn o0o3Ha4veHbl 1= 1, 2..., P, TO NPOUEHTHbIE paHrn sBbivucnatoT no opmyne 100 (i — 0,5)/p %.
[TpuMep BbIMMCNEHUSA MPOLEHTHOIO paHra nokasaH B tadbnuue 6.
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Tabnunua 5 — KoHueHTpauun IgE aHTuTen ana Tpex annepreHosB (d1, f1 n €3). OTHoCUTENBHOE NAbopaToOpPHOE CME-
LLIeHWe B npoLleHTax

OTHocuTenbHoe nabopaTtopHoe cMeLleHWe B NpoLeHTax
NabopaTopuga
d1, % f1, % e3, %
A 2 -8 15
B —29 60 W —42
C 8 22 18
D 41 -4 18
= 2 4 11
- 13 —/ 4
G —0 3 37
H —15 —38 —20
| 29 -9 3
J 10 31 9
K -2/ 69 W -15
L —2 —24 3
V] 25 —17 29
N -37 —18 —22
O —2 —2 —36
P -80 W 38 —o7
Q —24 0 -13
R -37 5 -19
S / -14 12
T —1 -56 —36
U 48 31 29
V —12 —-34 —23
wW -5 5 23
X 23 22 27
Y -8 —11 —27
Z 46 47 89A
a —23 18 /
300G /X 82,1 82,0 86,2
— 2006 /X 59,1 54 .6 57,5
— 2006 /X —55,1 -54,6 -57,5
— 300G /X —-82,7 -82,0 —86,2

[TpuMmeyaHune 1 — 3HaKk A nocne KoHUeHTpauun obo3Ha4aeT «CUrHan AeUcTBuin», 3Hak W — «CurHan
npeaynpexgeHna.

[TpuMmevyaHune 2 — OTHOCUTENBHLIE NabopaTopHble CMELLEHNA B NpoLUeHTax, NnpuBefeHHble B Tabnuue, No-
NyyeHbl NO AaHHbIM Tabnuuel 2 ¢ UICNONb30BaHUEM PODACTHLIX CpedHUX, NPUBEAEHHLIX B Tabnuue 2 B Ka4ecTBe MNpu-
MUCaHHbIX 3HAYEHUN ANA 3TUX TPEX YPOBHEW. [ paHuUUBl onacHOCTU U Npedynpexgarlwue rpaHuLbl, ykasaHHble BHU3Y
Tabnuubl, BEIYUCNEHBI C UICNONB3OBaAaHUEM PODACTHLIX CTaH4aPTHbLIX OTKITOHEHWN Tabnuubl 2 B Ka4ecTBe CTaH4apTHbLIX
OTKINTOHEHUN ANA OLEeHKM KOMNETEHTHOCTH.

7.3.2 VIHTepnpeTtauua paHroB U NpPOLEHTHbIX PaHIroB

B uHTEepnperaunn paHroBs U NPOLIEHTHLIX PAHIOB HE UCNONbL3YIOT NPEANONOXXEHNA O BUAE pacnpene-
NNEHUA AaHHbIX, a NPU UX BBIYUCINEHNN HE NCNONb3YIOT NPUNUCAHHOE 3HAYEHNE UNU CTAHAAPTHOE OTKINOHEHUE
OLUEHKM KOMNETEHTHOCTU. CneaoBaTenNbHO, PAHIN U NMPOLUEHTHbIE paHrn odbecne4ymnBatoT NPOCTON METO ] UAEH-
TudukKaumm nabopatopumn, NONy4YUBLLUUX KpUTUYeckmne pesynbratbl. OHKU MMEIOT cneundunyeckoe NpUuMeHeHume
B PAHHUX 3KCNEePUMEHTArbHbIX MPOBEPKAX KOMNETEHTHOCTU ANA AeHTUMUKaLUKUK nadoparopun, rae yrnyuLle-
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HUe paboTbl Hanbonee Heobxoanmo. OQHAKO CrneayeT yuYnTbiBaTh, YTO MPUMEHEHNE pPaHXUPOBaHUSA nadopa-
TOpUN B TabNUuUe B COOTBETCTBUU C X pe3yrnbrataMu HE PEKOMEHAYETCA NPU IKCNEPUMEHTANbLHON NPOBEPKE
KOMMNETEHTHOCTU. [103TOMY paHXUPOBAHUE AOMKHO ObITb UCMONb30BAHO KpalHE OCTOPOXHO, MOCKONbKY OHO
MOXXET BBECTU B 3a0nyXaeHne u Jarb HEBEPHOE 3aKIMIOYEHME.

Tadbnunua 6 — KoHueHTpauuna IgE antuten gna tpex annepreHos (d1, f1 n e3)

PaHru [TpoLEeHTHbIe paHrn
INNabopatopuga
d1 f1 e3 d1, % f1, % e3, %

A 16 10 19 57 35 69
B 5 1 2 17 2 6
C 18 21,5 20,5 65 /8 74
D 25 13 20,5 91 46 74
E 2 17 17 /6 61

F 20 11 13 [

G 11 16 26 39

H 3 3 3 28

| 24 12 12 87

J 19 23,9 16 69

K 4 21 10 13

L 13 5 15 46

WY 23 / 24 33

N 3 6 I 9

O 14 14 3,5 50

P 1 25 1 2

Q 6 15 11 20

R 2 18 9 6

S 17 3 18 61

T 15 2 3,9 54

U 27 23,9 25 98

V 9 4 6 31 13 20
W 12 19 22 43 69 30
X 22 21,5 23 30 /8 33
Y 10 9 5 35 31 17
Z 26 20 27 94 94 98
a ! 20 14 24 [ 50

7.4 Z-UHAOEKC

7.4.1 O0OMe NOoNnoXeHus
C ucnonb3oBaHuem o003Ha4YeHUN No 7.2 z-MHAEKC BbIMUCIIAOT NO crneaytoien popmyrne:

z=(x-X)/6& (19)

e G — CTaHAApPTHOE OTKINOHEHNE OUEHKWN KOMNETEHTHOCTN.

[TpuMeyaHKne — YacTo CUMBON S UCNONBL3YIOT ANA 0003HAaYEeHUA CTaHAapPTHOrO OTKITOHEHUA NPU onpeaeneHnu
Z-nHgekca. Ero npuMeHatoT, Korga nofyyeHo ctaHgapTHOe OTKITOHEHWE HECKONBbKUX pe3ynbTaToB, HO HE B APYrMX criydasx
(HanpuMep, Korga ero BbIMUCIAKT NO pe3ynbrataM 3KCnepuMeHTa No oueHKe NPeuU3sMOHHOCTU UNMU B COOTBETCTBUN C
o0LLlen Moaenblo Kak, Hanpumep, B 6.4).
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7.4.2 VIlHTepnpeTauusa z-MHOeKCa

Ecnn y4yacTHUK coofLlaeT pe3ynbrar, KOTOPbIM AAaeT 3Ha4YeHue z-uHaekca Bsbiwe 3,0 unu Hmxke =3,0, To
OTOT pe3ynbraT ABNAETCA «CUrHanom 4eucTteBumy . AHanorm4yHo, 3HayeHue z-mHagekca sbirie 2,0 unm Hmxe -2,0
ABNAETCA «CUTHANOM npeaynpexaeHna». EAMHCTBEHHbLIM «CUTrHanN AEUCTBUN» UMW «CUTHANBLI Npeaynpexae-
HUA» B ABYX NOCNeAO0BaTENbHbIX NPOBEPKAX ABNAIOTCA A0KA3aTENbCTBOM HANUYUA OTKIOHEHUW, KOTOPbLIE TPe-
OyYIOT nccnenoBaHuS.

B nporpamMmax npoBepPKU KOMMNETEHLIMN, KOTOPbLIE BOBMEKAKOT OonbLUOE KONn4ecTBo naboparopun (Ha-
npumep, donee 100 nadboparopun) MOXKeT ObITb NCNOMb30BaH rpaduk PyHKLUUM HOPMANbHOTO pacnpenene-
HUA, KaKk Moka3aHo B /.9 U HA PUCYHKE 6, YTO NO3BONAET AOMNONHUTL MHTEpNpeTaunto z-uHaekca. B apyrom
KpanHeM criydyae, Korga nadoparopun odyeHb mano (Hanpumep, meHee 10 nabopartopuin), oueHka ¢ U, COOT-
BETCTBEHHO, Z-UHAEKC HE MOTyT ObITb Nony4veHbl. B aToM cny4ae rpaduveckue MeToabl, KOTOpble 00beaNHS-
10T 3HAYEHUA Z-UHAEKCA HECKONbKUX NPOBEPOK, Oonee nonesHbl ANa MHAnKauum paboTtbl naboparopumn, Yem
pe3ynbrarbl OTAENbHLIX MPOBEPOK.

7.4.3 lNMpumep. KoOHUeHTPaALUNA aHTUTEN

3Ha4YeHna z-nHaekca, NoflyYeHHble C MPUMEHEHNEM PODACTHbLIX CPpeaHNX U CTaHAAPTHbIX OTKITOHEHUN,
BbIYUCIIEHHbIX, KAK NoKa3aHo B Tabnuue 2, npuBeaeHbl B Tabnuue 7 1 B BUAE rMcTorpaMmmMbl NpeacTaBneHbl
Ha pucyHke 5. CpaBHeHUE PUCYHKOB 1 1 4 NOKa3bIBAET, UTO Z-UHAEKC UMEET TaKOE Xe pacnpeaeneHne, Kak u
MCXOAHbIE AaHHblE (0€3 yyeTa BNUAHUA OKPYINEHUA), HO 3HAYEHUS Z-UHAEKCA PACMONOXEHbI OKOMO HYNA, Kak
N OUEHKM nabopaTopPHbIX 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 | CJUX 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
3,0 | P -3,0 -3,0
4,0 4.0 4,0
AnnepreH d1 AnnepreH 11 AnnepreH e3

PUCYHOK 5 — KoHuUeHTpauua IgE aHTuTen ana Tpex annepreHoB (d1, 1 n e3).
[McTorpaMmmel 3Ha4eHUW Z-MHAEeKca (JaHHble Tadbnuubl 7)

Tabnuua 7 — KoHueHTpauuun IgE aHTuTen ana Tpex annepreHoB (d1, f1 n e3). 3Ha4veHNe Z-MHAEKCa

Z-UHAEKC
NabopaTopua
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
= 0,78 0,16 0,39
= 0,48 —0,24 0,15
G —0,21 0,10 1,27
H —0,54 —1,38 —0,68
| 1,04 —0,18 0,10
J 0,35 1,12 0,32
K —0,96 2,94 W —0,527
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Z-NMHOeKC
NabopaTopua
d1 f1 e3
L —0,08 —0,38 0,28
M 0,91 —0,62 0,99
N -1,33 —0,66 —0,76
O —0,06 —0,006 —-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
V —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 3,10 A
a —0,84 0,66 0,23
[TpuMmeuvaHune 1 — 3HaK A nocne KoHUeHTpauun obo3HavaeT «CUrHanm AeWUcTBuil», 3Hak W — «curHan
npeaynpexgeHua».
pUuMeyYyaHUe 2 — 3Ha4YeHNa z-nHgekca, npuBedeHHble B Tabnuue, nonydeHsl No gaHHbLIM Tabnuubl 2 ¢ Uc-
Nonb3oBaHUEM poDaACTHLIX CpeAHUX, NPUBEAEHHLIX B Tabnuue 2 B Ka4ecTBe NMPUNUCAHHbIX 3HAa4YeHUW ANa 3TUX Tpex
YPOBHEW, N pOOAaCTHLIX cTaHAapTHBLIX OTKITOHEHUIA, NPUBEAEHHbLIX B Tabnuue 2 B Ka4ecTBe cTaHAapTHBIX OTKMOHEHUI
OLEHKM KOMNEeTeHTHoCcTU. Popmyna ANs BbIMUCNEHUA Z-UHAEKca B AaHHOM npumMepe umeeT Bua: Z = (x — X)/ o =
= (X — X¥)/s*.

7.9 3HAYeHus En

3Ha4yeHne E, BbIMMCNAT NO Crieaytoen qopmyne

£ X=X
n — b
2 P,
\jUIab + Uref

(20)

roe X — NpuUnucaHHoe 3HayeHue, onpeaeneHHoe B 9KCnepTHoON nabopartopuu;

U s — PaclUMpeHHasn HeonpeaeneHHOCTb X;

U, — pacLumpeHHasa HeonpeaeneHHoCTb pesynbsrara y4acTHUKa X.

B oThn4mne ot Kputnudeckux saHadyeHum 2,0 u 3,0, ucnonb3yembix NP BbIMUCNEHUU Z-UHAEKCA, ANA 3HAYE-
HUU E_ 4acTo MCNONb3YT KpUTUYECKoe 3HavyeHne 1,0. 310 BbI3BAHO TEM, YTO NPU BbIYMCNEHUN E B 3HAME-
HaTene UCNonb3ylT pacLUUPEHHYIO HEOMNMPEAENEHHOCTb BMECTO CTaHAAPTHbLIX OTKITIOHEHUN.

puMedvaHue 1 — 3HadeHuns £, cnegyeT UCNonb3oBaTb OCTOPOXHO, €CIN YHACTHUKN HE0CTaTOMHO NOHUMAKOT
NX HeonpeaeneHHOCTb M He MOryT (DUKCUPOBATL B OTYETE O NHAKOBLIM cnocobom. OaHako nHdopMaLmMsa 0 HeonpeaeneHx-
HOCTU B NMpe[cTaBNeHNN pe3yNnbTaToB SKCNePUMeEHTaNbHON NPOBEPKN KOMMNETEHTHOCTM UFPAET BaXKHYH POSb B MOHUMaHWN
PEe3ynbLTaToB MPOBEPKM.

Ecnu paclumMpeHHasa HeonpeaeneHHoCTb Oblna BblvncrneHa ¢ KosdpduuneHTomMm oxeara 2,0, KpUuTUu4ecKkoe
3Ha4yeHne 1,0 ana E, SKBUBANEHTHO KPUTUYECKOMY 3Ha4YeHuto 2,0, ncnonb3yemomy Ans z-uHaekca.

[TpumMedaHune 2— Ecnu HeonpeaeneHHOCTb oleHeHa B cooTtBeTcTBUM ¢ GUM [7], 3HaueHne E_ XapakTtepusyet
NpaBOMEPHOCTb NPUMEHEHUA OLEHKW paclUUPEHHOU HeonpeAeneHHOCTU NO OTHOLUEHWKO K Ka)XgoMy pesynbraTy Uame-
peHWW. 3HadeHne £, yaoBneTBopsiollee HepaBeHCTBY |E | < 1, obecneunBaeT oOLEKTUBHOE CBUAETENBCTBO TOFO, YTO
OLEeHKa HeonpeaeneHHOCTU COOTBETCTBYET YCTAaHOBNEHHOW paclUMpeHHON HeonpegeneHHocTn no GUM.
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7.6 z'-UHOEKC

7.6.1 O0wWwMe NonoXxeHus
[1pu ncnonb3oBaHun 0003HAYEHUN NO 7.4 Z-NHAEKC BbIYUCAIAKOT N0 PpopMyne

7' = (x - X) /&% +u%, (21)

rae U, — CraHiaprHad HEONPEAENEHHOCTb NPUNMNCAHHOIO 3HA4Y€HUA X.

Boipa)eHue (21) MOXKET ObITb UCNONMb30BAHO OE3 BbIMUCMEHUA NPUNUCAHHOTO 3HAYEHUA HA OCHOBE pe-
3yNbTaToB y4YaCTHUKOB. TakumMm obpa3om, BbipaxkeHue (21) MOXKET ObITb UCMOMbL30OBAHO, €CNMU NPUNUCAHHOE
3Ha4YeHue nony4yeHo Metogamu, onncaHHbiMM B 5.2, 5.3 n 5.4, a TaKke Npu UCNonbL30BaHUKM METOAA, OMNU-
CaHHOro B 5.5, Koraa 3KkcnepTHble nabopatopum HE NPUHUMAIOT y4acCTUa B IKCNEPUMEHTANIbHOW NPOBEPKE
KOMNEeTeHTHOCTU. [1pn ncnonb3oBaHMM MeToga, onMCaHHOro B 5.6, npunUcaHHoOEe 3Ha4YEHNE KOPPENUPOBAHHO
C pesynbraramm y4acTHUKOB, TaKuMm 00pasom, UCMONb30OBaHWE Z'-UHAEKCA B COOTBETCTBUU C BbIPaAXXEHUEM
(21) HegonyCcTUMO.

7.6.2 HTepnpeTtauua z-MHOEKCa

Z-UHOEKC cneayeT MHTEPNPETUPOBAaTh Tak Xe, Kak Z-uHaekc (CM. 7.4), 1 Mcnonb3oBaThb NPU 3TOM TE XKe
Kputn4yeckue 3HavyeHmna 2,0 n 3,0.

[TpumMmevyaHne — Kputepun, npuBeaeHHble B 7.1 1 7.2, aNa NHTepnpeTauun OTHOCUTENBHLIX NabopaTopHbIX

CMeLLEHWUI B NPOLEHTax MOryT BbiTb M3MEHEHBI 3aMEHON G Ha \/62 +u% .

7.6.3 /lcnonb3oBaHuUe z'-MHOEKCA
CpaBHeHUe popMyn ANdA Z-UHAEKca U Z-uHaekca B 7.4 n /.6 NoKasbIBAET, YTO Z-UHAEKC ANA SKCNEPU-
MEHTAaNnbHOWN NPOBEPKU KOMMETEHTHOCTU B COOTBETCTBMU C NporpamMmon OTNMNYaEeTCa OT COOTBETCTBYIOLLETO

Z-nHaeKca NoCToAHHbIM KO3 MDULMNEHTOM

51332 + U3

Ecnun pekomeHaauum no orpaHUYeHn0 HeonpeaeneHHOCTU NPUNMCAHHOINo 3Ha4YE€HNA B COOTBETCTBUM C
4.2 BbINMOJTHEHbI, TO 3TOT KOSPPULIMEHT HAXOAUTCHA B CNEAYIOLLEM UHTEPBAnNE:

0,96 < 5//6% +u% <1,00. (22)

Takum obpasom, B 3TOM cny4ae z-mHaeKkc Onu3oK K z-uHAeKcy U, cneaoBaTtenbHO, HeonpeaeneHHOCTb
NPUNMUCAHHOIO0 3HAYEHUSA HECYLLIECTBEHHA.

Ecnn pekomeHaaunmn 4.2 He BbINMOMHEHbI, PA3HOCTb 3HAYEHUN Z-NHOEKCA U Z-UHAEKCA MOXET ObITb Ta-
KOW, UYTO Z-MHAEKC NPEBbLILLAET KpUuTHUyeckmne sHadeHmna 2,0 unu 3,0 n npuBoAUT K NOABNEHUIO «CUTHaNAa npea-
yApexXaeHna» Unm «curdana a4encTtBun», Toraa Kak Z-mHaeKkc He NPEBbLILLAET KPUTUYECKUE 3HAYEHUA.

[pun peLueHnn o0 ncnonb3oBaHUM Z-UHAEKCA NN Z-nHaeKca KoopauHaToOp AOIMKEH YYECTb CrneayloLlee.

a) Onpeaenutb, yAOBNETBOPAET NM HeonpeaeneHHOCTb NPUMUCAHHOIN0 3HA4YeHUA pPeKoOMeHAaLUsaM,
npuBeAEeHHbIM B 4.2. ECnK ga, TO BbIUTPLILL OT UCMONb30BaAHUA Z-UHOEKCA MANOBEPOATEH.

b) Ecnu pekomeHaauumn 4.2 He BbINONHEHLI, CNeayeT UCNonb3oBaTh Z-MHAEKC, HECMOTPSA HA HEKOTOPYVYIO
NOMNONMHUTENDBHYIO CINOXXHOCTb.

C) HackonbKo cepbe3Hbl NOcCneacTBua Anga nadboparopuin, ecrin ux pesynbrartbl NPUBOAAT K «CUrHanNam
npegynpexgeHna» Unm «curHanam AeNCTBUU»? HABRAETCA NU UENbIO y4acTUE B 3KCNEPUMEHTANbHBLIX MPO-
BEPKaxX KOMMNETEHTHOCTU, UCMNONb30BAHUE PE3yNbTaToB y4acTuda Angd guckBanndukaumm no BbIMOMHEHUIO Me-
TOoAa U3MEPEHUN ANA HEKOTOPOW rpynnbl nadboparopumn?

7.7 (-UHOEKC

7.7.1 Odowmne nonoxeHus
B cooTBeTCTBUM C NnpuMeYaHuem /.4 (-MHAEKC BbIYUCNAKOT NO popmMyne

C=(x - X)/Jus + Uk, (23)

rae u, — coDcTBeHHas oueHka nabopatopuen cTaHAapTHOM HEONpeAeneHHOCTU ee pesynbrara X,
a U, — CTaHgapTHas HeonpeaeneHHOCTb NPUMUCAHHOIO 3Ha4YeHUs X.

Boipa)xeHue (23) MOXKET ObITb UCMOMb30OBAHO, €CNKU NPUNUCAHHOE 3HAYEeHUE BbIMUCIIEHO OE3 NCMNONb30-
BAHWUA Pe3ynbraToB, NPeacTaBneHHbIX y4acTHUKaAMU. Takum obpasom, OHO MOXKET ObITb NCNONb30BAHO, ECINA
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NPUNUCAHHOE 3HAYEHUE MONMyYeHO MeTogamMn, ONUCaHHbLIMKU B 5.2, 5.3 1 5.4, a TaKke METOAO0M, ONUCAHHbIM B
5.5, Koraga aKcnepTHble nadbopaTtopmun HE NPUHMMALOT Yy4aCTUA B 3KCMEPUMEHTANbHON NPOBEPKE KOMMNETEHTHO-
cTu. ['lpn ncnonb3oBaHUM METOAA, ONMUCAHHOIO B 5.6, UCNOMNbL3YIOT NPUNUCAHHOE 3HAYEHNE, KOPPENUPOBAHHOE
C pesynsratamMu y4acTHUKOB, MO3TOMY UCMONb3oBaHWe (-MHAEKCA B COOTBETCTBUU C (23) HEAONMYCTUMO.

pPuMMeYaHNE 1 — C—MHﬂ,eI{C oTnn4yaeTca OT 3HaYEeHUN En NCNoJ1b30OBaHUEM CTaHﬂ,apTHOH HEOTNPEAENEHHOCTN U,
BMECTO pac:LumpeHHoﬁ HEONPEAENTEHHOCTN U .

[TpumMmedaHKne 2 — B HacTodAlWee BpeMa UHPoOpMaLMA O HeonpeaerneHHOCTU pe3ynsraToB U3MePEeHUn, npesa-
CTaBleHHas y4acTBYHOLLMMU NadopaTopuaMn Npu onpegeneHnn nokasarenen, UCNonbL3yeMblX B NporpamMme akcnepmumMeH-
TanbHOW NPOBEPKN KOMMNETEHTHOCTU, NpaKTUYeCKNn He ucnonbsyetcd. OgHaKo Takas npakTuka AofKHa cTaTbk NOBCEMECT-
HOW. 7./ BKMNOYEH B CTaHZ4apT C Uenbo NOMOLLM KoopAWHaTopaM B UCNONMb3OBaHUN Takon MHpopMauun. [NpeacrtaBneHume
MHpOpMaUNN O HeonpeaeneHHOCTN U3MepeHUn Heobxoamumo B cooTBeTcTBUU ¢ MCO/M3BK 17025, Takum obpasom, AnA
BLINOSTHEHUA NPOorpaMMbl 3KCNEPUMEHTaNBHON NPOBEPKN KOMNETEHTHOCTU NabopaTopun, KOTopble 3aABMAOT CBOE COOT-
BETCTBUE TPeOOBaHUAM CTaHAaPTOB, KOOpAUHATOpaM HeoOXoaUMbl peKoMeHAauMn no padboTe ¢ TaKou MHPOPMaLUeEN.

7.7.2 NHTepnpeTtauua (-uHOeKca

[pn Hann4Mn 3PPEKTUBHON CUCTEMBI Banungaumm coOCTBEHHbIX OLUEHOK CTAaHAAPTHOW HEOoNpeaeneH-
HOCTKU nabopaTtopuin NO ux pesynsratam C-MHAEKC MOXKET ObITb UCMONb30OBAH BMECTO Z-UHAEKCA U JOIMKEH
ObITb UHTEPNPETUPOBAH TAaKUM e 0Dbpa3oM, Kak z-uHaekc (cMm. 7.4), ¢ TEMU XKe KPUTUYECKUMU 3HAYEHUAMU
2,0umn3,0.

Ecnu Takaa cucremMa OTCYTCTBYET, (-MHAEKC ANA ynydlleHua pabotbl nabopartopumn JomkeH ObiTb UC-
NornbL30BaH TONbKO BMECTE C Z-MHAEKCOM. Ecnu naboparopusa nony4vyaeT 3Ha4YeHUe z-MHaeKca, KOToOpoe Heo-
HOKPAaTHO NPEBbLILLAET KpUTUYECKoe 3HavyeHune 3,0, HeobxoanMmo npoaHanuanpoBaTb METOAUKY NCCEA0BaAHUN
Liar 3a warom n onpeaenutb Ang Hee OKET HeonpeaeneHHOCTU. brogXet HeonpeaeneHHOCTN BbIABASAET
aTanbl Npoueaypbl U3SMEPEHNN C HANDONbLLUEN HEONPEAENEHHOCTLIO. Taknm obpa3om, ANa nabopatopumn cra-
HOBUTCA ACHO, rAe Heobxoaumbl ynydiwleHunda. Ecnun (-uHaekc nadoparopumn CyLLECTBEHHO MPEBLILLAET Kpu-
TU4yeckoe 3HadveHue 3,0, 3TO0 03HAYaEeT, YTO DIoaXXKeT HeonpeaeneHHOCTU HE BKNOYaeT BCE UCTOYHUKU CyLLE-
CTBEHHOU HEONPEAENEHHOCTHU (T. €. NPONYLLUEHO YTO-TO BAXKHOE).

Ecnn nabopartopun COOTBETCTBYET OOMbLUOE CUCTEMATUYECKOE CMELLEHNE, a UHTEPBAN HEONPeeneH-
HocTU (X £ U,) He BKIOYaeT NpunucaHHoe 3HadeHue, To 3ToM nabopatopun COOTBETCTBYET DONbLUOE 3HAYE-
Hue (-uHaekca unu 3HaveHue k..

7.8 EZ-HOKa3aTeJ1b

3Ha4yeHne E, onpeaenstor no popmynam

_X-(X-Ux) _X-(X+Ux)
EZ' o UX ’ EZ+ o UX '

3aecb X — npunucaHHoe 3Ha4yeHune, BbIMMCNEHHOE B COOTBETCTBUN C /.4 unu /.6, UNn B COOTBETCTBUN
c /.5, rae Uy, — paclumpeHHasa HeonpeaeneHHoCTb X.
Takke x — 3Ha4YeHue, nony4yeHHoe naboparopuen, U, — paclumpeHHas HeonpeaeneHHocTb X. U, Mo-

XEeT OblTb 2C UNKU 3G B COOTBETCTBUU C 7.4 unu 7.6 n U, B COOTBETCTBUM C 7.9,

3Ha4yeHune E, CpaBHUBAIOT C KPUTUYECKMM 3Ha4eHnem 1,0.

a) Ecnuwn E,_wn E,, Haxoaatca B uHtepsane [—1,0; 1,0], pabora nabopatopun ABNAETCA yA0BNETBOPU-
TENbHOMW.

b) Ecnu ogHO u3 3HaveHun E,_unu E,, BbIXoAuUT 3a npeaensl nHtepsana [—1,0, 1,0], kayectso padoTh!
nadtoparopmun COMHUTENBLHO.

c) Ecnm E,_w E,, meHee —1,0 unu bonee 1,0, pabota nabopatopun ABNSAETCA HEYA0BNETBOPUTENBHOMN.

7.9 Mpumep aHanusa gaHHbIX NPU HANMUYUKU CBEeAEeHUUN 00 UX HeonpeaeneHHOCTH

7.9.1 O0OwWwMe NonoXeHus

[pacdhunkn, nogoOHbIE NpeacTaBNeHHbIM HA PUCYHKaAX 6 u 7, obecne4ynBaloT HArMA4HOCTb PEe3ynbLraToB
naboparopumn n nx HeonpeaeneHHoCcTu. Jlabopatopuu, y KOTOpPbIX UMEETCA HanbonbLuee nabopaTtopHOE CMe-
LLEHNE, UMEIOT HanbornbLUuee 3HAYEeHNe Z-nHaekKca (CM. KOHeL rpaduka).

B Tabnuue 8 npueBeaeHbl AaHHble uccnegoBaHnm Bogbl 181 naboparopuen ¢ npeacraBneHHbIMU UMUA
3HAYEHNAMU pacLLMPEHHON HeonpeaeneHHoCcT. [laHHble yKadaHbl B MOonb/N. Ina HarnaaHOCTU OHU YMHOXe-
Hol Ha 1010, 370 3HaAUMT, 4YTO y pPE3yNLTAaTOB HET OAUHAKOBBIX 3HAYEHWI HEONPEAENEHHOCTU UM CMELLEHUS.
Y Kaxkgoro pesynerara eCctb CBo€ COOCTBEHHOE CMeLLeHune D;, koTopoe hopMUpyeTCs Noj BO3AENCTBUEM CMe-
LLEeHNA MeToaa n nabopartopHOro cMeLleHna. Kpome 1oro, KaXkaoMmy MeTogy COOTBETCTBYET CBOE CTAHAAPTHOE
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OTKINOHEHWE BOCMNPOU3BOAUMOCTU 6. JlabopaTopun ncnonb3oBanu pasnuyHbie METOAbl U CAMU BbIYUCIANMK
HeonpeaeneHHOCThL. HeonpeaeneHHOCTL NpeacTaBneHa B BUae paclUMpeHHON HeonpeaeneHHOoCTu. [laHHbIE,
npeacraBreHHble B Tabnuue 8, pacnonoXeHbl B nopagke Bo3pactaHua (HeyobiBaHUA), 1 naboparopumn npPoHy-
MEPOBAaHbI B TOM Xe nopsagke. 3HadeHne U = 0 ykasbiBaeT Ha OLLUMOKY Npu BbIMUCINEHUN HEONPEAENEHHOCTMN.
ECTb HECKONMbKO 3HA4YEHUU, KOTOPbIE TPEOYIOT AanbHEWULLEro aHanus3a, ogHaKo nokasarb BCE KPUTUYECKUE
pes3ynbrartbl HA rpadukax HEBO3IMOXHO. ODbLIMHO OTpUUAaTENbHbLIE 3HAYEHUA HE BKMKOYAKOT B rpadPuKkn, XoTH
MX UCMONB3YIOT NPU BbIMUCNEHUAX. STU AaHHbIE AAKOT NPUMEP PErMCTpaLMn oTpuLlaTenbHbIX PE3YyNbLTaTOB B
COOTBETCTBUU C 4.6, XOTHA OTpULUATENbHbLIE 3HAYEHUA COAEPKAHNA CBUHLUA B BOAE TEOPETUYECKM HEBO3MOXKHbI.

7.9.2 lNpunucaHHoe 3Ha4YeHUe U ero HeonpeaesrieHHOCTb

[TpunucaHHoe 3HaYEeHUE BbIYUCIAIOT B COOTBETCTBUU C 5.6 Kak pobacTHoe cpeaHee apudPMeTUYECKOE
DEe3ynbLTaTtoB, UCNONbL3Yy4a anroputTm A npunoxxeHumsa C.

X = x* = 6051010 monb/n. (24)
BbluncnatoT Takxke pobactHoe ctTaHAapTHOE OTKITOHEHUE
s* = 142 - 10~10 monw/n. (25)

B COOTBETCTBUU C 5.6 CTaHAaAPTHAA HeonpeaeneHHoCTb 3toro npunMcaHHoOro 3Ha4eHnd MMEET BUA.

uy = 1,23s% 181 =13-10-10 mons/n. (26)

7.9.3 CtaHoapTHOE OTKITIOHEHUEe OLEHKU KOMMNETEHTHOCTI
CtaHaapTHOE OTKIOHEHWE OLEHKM KOMMNETEHTHOCTW Mony4aroT B COOTBETCTBUM C 6.6 Kak pobacTHoe
CTaHAApPTHOE OTKNOHEHNE

G = s*= 14210710 monw/n. (27)

7.9.4 PexoMeHOauuu no UHTeEpNpeTauun HeonpeaerieHHOCTU NPUMUCAHHOIO 3Ha4YeHus
B COOTBETCTBUU C peKOMeHaaumnammn 4.2 HeonpeaeneHHOCTb NPUNMUCAHHOIO 3Ha4YeHNA HE3HAYUMA, eCNn

Uy < 0,36 (28)

Ana u,, = 1,25 8*/4P u G = S$* nerko noacyuTaThb, YTO BbipaxkeHue (28) ya0BneTBOPAET HEPaABEHCTBY
p > 16. Ina 181 nadopartopuun (p = 181) Kputepun yaoBneTBopeH. [N03TOMY HET CMbICNA ANA 3TUX AAHHbIX
paccMmarpuBaTtb Z-UHOEKC B COOTBETCTBUU C 7.6.

7.9.5 AHanu3 gaHHbLIX ONA OONbLIIOro KonMyecTsa nadoparopum ¢ UCNoNb30BaHUEM rpadpukon
Ha HOPMaribHOU BEPOATHOCTHOMN OymMare

Ha pucyHke 6 nokasaHbl pedynbrartbl Anda 181 naboparopuun B BUAE rpadmuka B COOTBETCTBUU C UX MPO-
LEeHTHbIM paHrom (cMm. 7.3) Npu nCnonb30BaHUU HOPMAarbHOro Macwurada. Pesynbsrarbl HUXKe 0 MOnb/N U BblLLE
1600 - 10~1° monb/n He BbINKM MCNONb30BaHbI.

3Ha4yeHue z-nHaekca BbiMMcneHo no copmyne z = (x — 605)/142. Ecnu 3Ha4yeHune z-nHaekca nadboparo-
pun Bbie 3,0 unmn HMXxe —3,0, ero ykasbiBaloT pA40M C COOTBETCTBYOLLUMM 3HAYEHUEM.

MHTerpanbHas yHKUMS pacnpeaeneHnsa 4ns HOpManbHOro 3akoHa co cpegHum 605 - 10710 monb/n u
cTaHAapTHbIM OTKNnoHeHneM 142 - 10~10 Monb/n nokasaHa Ha pUCYHKE LWTPUXOBOW MUHUEN.

KpanHue 3Ha4yeHuns, ncnosnb3yembie B poOACcTHOM anroputMme, UMeOT BUA;:

X* — 1,58* = 605 — 1,5-142 = 3921010 monb/n, (29)

X* + 1,568* = 605 + 1,5-142 = 818 - 10~10 monb/n. (30)

Ha pucyHke 6 MOXXHO 3aMETUTb, YTO TOYKN OTKINMOHAKTCA OT MYHKTUPHOW NUHUK 3a rpaHunubl obnacTu.
OTO YKa3bIBAET HA TO, YTO pe3ynbrarbl OTOOPAaHblI U3 Pa3HbIX HOPManbHbIX COBOKYMHOCTEN. TOYKKU, pacnorno-
YXEHHbIE AaneKko OT NYHKTUPHOWN NUHUKU, OTOOPAaHbI U3 COBOKYMHOCTU C DOnNbLUEN AUCNEPCUEN, YEM AUCNEPCUA,
COOTBETCTBYIOLLIAA TOYKAM, pacnonoXXeHHbIM ONMU3KO K NMMMHUMN.

Ha pucyHke Takke BUAHO, YTO pe3ynbraThl, KOTOPbIE AAlOT 3HA4YEeHUe z-uHaekca Bbilue 3,0 Unu HmxKe
—3.,0, pacnonoxeHbl ganbLle OT NYHKTUPHOW NMUHUKW. STO NOAAEpP>KNBAET 3aKMIOYEHNE, UTO TaKne 3Ha4YeHUs
Z-UHAEKCa crnegyeT paccMmarpuBarb Kak «CUrHan geucrenny. BoamoxkHa cutyauums, korga npu Hannumm 0ornb-
LLIOrO KOJIMYECTBA PEe3ynbrartoB, 3HAYEHUA Z-UHAEKCA ANA KOTOPbIX Bbiwe 3,0 nnu Huxe — 3,0, BCe TOYKM Ha
rpadouke, KaKk Ha pUCyHKe 6, nexkar d6nn3Ko K NyHKTUPHOW NMUHUK. B Takom cnydae rpaduk He no3BOSSET pac-
cMaTpuBaTb 3HAYEHUE Z-UHAEKCA KaK «CUrHan AEUCTBUNY.
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Tabnuua 8 — JdaHHble no copgepxaHuto ceuHua B Boge (1010 Mmonb/n), nonyyeHHble B 181 nabopaTopuu ¢ npescTas-
NeHHbIMU NabopaTOPHLIMU 3HAYEHUAMKW pacLUMPEHHON HeonpedeneHHocTn (U)

Nab. Na6. [Pesynbrat U Nab. |Pesynerart U Naob. PesynberaT U
1 —960000 0 51 545 43 101 618 224 151 740 20
2 —12100 0 52 545 123 102 618 170 152 7438 3
3 —4800 0 53 550 3 103 620 25 153 /67 113
4 —3860 0 54 550 55 104 620 40 154 {72 213
5 —1500 0 55 550 5 105 621 6 155 300 60
6 —1010 0 56 555 /9 106 622 9 156 300 150
14 —1000 0 57 5956 30 107 622 6 157 821 203
3 —1000 0 58 557 28 103 623 18 158 330 10
9 —965 0 59 557 28 109 625 15 159 357 2/
10 —483 0 60 559 26 110 626 5 160 874 200
11 160 20 61 560 I 111 62/ 0 161 898 59
12 180 20 62 560 60 112 62/ 1010 162 900 100
13 203 0 63 569 116 113 62/ 15 163 920 140
14 256 13 64 570 36 114 628 3 164 950 110
15 319 0 65 571 16 115 629 20 165 965 0
16 335 18 66 572 40 116 630 40 166 968 0
17 340 180 6/ 574 35 117 630 5380 167 990 0
18 400 20 68 578 0 118 632 50 168 990 30
19 404 36 69 579 52 119 637 96 169 1010 0
20 407 0 /0 579 35 120 639 83 170 1250 140
21 410 Q7 I 579 3 121 640 130 171 1320 410
22 444 58 {2 579 10 122 640 ¥4 172 1450 460
23 450 20 /3 579 17 123 642 20 173 1640 241
24 450 3400000 /4 579 3/ 124 647 63 174 1900 46
25 463 19 75 580 150 125 647 0 175 2413 20
26 470 10 /6 582 122 126 650 160 176 2460 0
2/ 470 30 ¥ 589 5/ 127 650 30 177 2900 900
28 474 0 /3 589 10 128 650 30 173 10000 0
29 480 100 79 590 O 129 650 48 179 386000 31000
30 130 670000 60000

31 _--
32 m—m-——
33 | 492 | 25|83 | 50 | o0 |18 | 660 | 20 | | |
34 ——m-——

35 135

36 493 5 86 594 4 136 663 32
37 495 0 37 594 119 137 675 280
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 08 610 61 148 709 48
49 530 60 99 613 22 149 710 100
50 545 30 | 100 618 / 150 729 41
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X — npoueHTHbIXA paHr nabopartopumn, % ;| Y — coaepxaHue cBMHLA B Boae, 1019 monb/n
[MpumevyaHue — Pesynstathl 19 nabopaTtopuin HE BKINIOYEHDI.

PucyHok 6 — N'pahuk pesynbsraTtoB onpefeneHnsa cogepkaHua ceuHUa B Boge 162 nabopatopun
Ha HOpManbHON BEPOATHOCTHOM Dymare

Ha pucyHke 7 nokasaHbl pesynkraTthl TONLKO ANA Tex nabopaTtopuil, y KOTOPbIX 3HA4YEeHUA Z-uHaeKca
nexar B npegenax 3,0, BKIOYaa KpanHUe TOYKW, KOTOpble MOKasbiBAlOT HeonpeaeneHHOCTb, 3adoUKCUpOo-
BaHHy nabopatopusamu. (Peasynbrartbl AByXx naboparopun 24 n 112, obnagarwwme ov4eHb BbICOKOU Heonpe-
AENEHHOCTBLIO, HEe Oblnn BKIOYEHbI B 00padoTky.) HenpepbiBHaa ropusoHTanbHas NMHUSA HA 3TOM rpaduke
npeacrasnser codbon nNpMNUCaHHOE 3HaAYEHUE, a NYHKTUPHbIE TMHUN C 0DENX CTOPOH — 30HY pPaCLUMPEHHOIA
HeonpeaeneHHOCTU NPUNUCaHHOro 3Ha4YeHus.

Ecnu Obl nabopaTopun NpaBUNbHO BbIMOMHSANN BblYUCIIEHWe paclLMpeHHON HeonpeaeneHHOCTU CBOUX
pe3ynLTaToB, TO OKONO BCEX BEPTUKAINbHbLIX IMHMA Ha PUCYHKE 7 MOXHO ObINo Obl Bbipe3atb 006nacThb, LUMPUHA
KOTOPOW paBHa NpUNUCaHHOMY 3HAYE€HUIO + ero paclumMpeHHasa HeonpeaeneHHocTb. OaHaKo (CM. PUCYHOK 7)
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X — npoueHTHbIN paHr naboparopuu, % ; Y — cogepxanue ceuHua B Boae, 101° mone/n; a — npunucaHHoe 3HayeHue + ero pacLum-
DEHHasi HeonpPeAEneHHOCTb.

[TpumevyaHune — Peasynbratel 25 nabopatopuit He BKITIOMEHD.

PucyHok 7 — ['pacdpmk HopmaneHon pyHKLMU BEPOATHOCTU C pacLUUpeHHON HeonpeaeneHHOCTbIO
No AaHHbIM coaepXXaHus cBUHLA B Boae 156 nabopaTtopuia
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MMeEEeTC MHOro naboparopun, BEPTUKATbHBIE NIMHUK KOTOPBLIX NO 00e CTOPOHbI NPUMUCAHHOTO 3HAYEHUS He
0OCTUratoT aTon obrnacTu. 31o NO3BONAET Npeagnonararb, YTo MHOrMe naboparopum HENPAaBUITbHO BbIMONHUMNN
BbIMMCIEHUS HEONPEOAENEHHOCTU. BEpOATHO, OHM HEe BKMOYMNU B 00paboOTKy BCE 3HAYUMbIE UCTOYHUKU HeE-
onpeneneHHoOCTH.

7.10 O0beaAuHEeHHbIN NoKa3aTenb

lacTo B npeaenax equHCTBEHHON NporpaMmbl SKCNEpPUMEHTaNbHOU NPOBEPKU KOMNETEHTHOCTU PE3YIb-
TaTbl AOMKHbI ObITb MONY4YE€EHbI ANA HECKONMbKUX UCCNeayeMblX OObEKTOB UMW HECKOSIbKUX U3MEPAEMbIX BE-
NMMYKMH. B 3TOM cny4yae pesynbrarbl ANA KaXX40ro nccrieayemoro oobekra u KaXkaom nsmepsaemMon Bernu4uHbl
HEOOX0AMMO WHTEPMNPETUPOBATL B COOTBETCTBUU C 7.2—7.9, T.€. pe3ynbrartbl ANA KaXX4oro mccnegyemMoro
oDbeKkTa N KaXXaon namepsaemMon BeENUUUHbI cnegyet aHanm3npoBaTtb OTAENbLHO. ECTb criyyau, Korga asa unwu
bonee marepuanoB C YyCTAHOBINEHHbLIMW YPOBHAMWM 3KCMEPUMEHTA BKMIOYEHbLI B NporpamMmy And onpeaene-
HUA APYrux acnekroB padoTbl nabopaTtopun, TakKMX Kak NOBTOPAEMOCTb UMK NMUMHENHOCTL. B Takon cutyauuu
KOOpAUHATOP AOIMKEH NPeaoCTaBUTb yYaCcTHUKaM MONMHOE ONMCaHUE CTAaTUCTUYECKOro nnaHa 9KCNEPUMEHTA
M UCNonb3yembliX npoueayp. Ecnn asa aHanornyHbIX Marepuana BKOYEeHbl B nporpamMmmy ansa oopadboTku nx
Kak KOOeHOBCKOW napbl, AOMKHbI ObITb MPUMEHEHDbI cneunanbHble METOAbI, YCTAHOBMEHHbLIE B 8.5.

PekoMeHayeTCca Ucnonb3oBaTb rpaduyeckne MeToabl, ONMMCaHHbIE B pasaene 8, ecnu pesynbrarhbl Mo-
NIy4Y€eHbl MO HECKONbKUM UccnegyemMbiM 00bEKTAM UNKU HECKONbKUM U3MEPAEMbIM BENUYMHAM. 3HAYEHUSA MO-
Kaszatenen odbeagnHAaT cnocobamm, KOTOPbIE HE CKPbIBAOT MHAPOPMALMIO O BLICOKUX 3HAYEHUAX OTAENbHbIX
nokasareneun. Takum obpasom MOXKET ObITb NoNyyeHa AononNHUTENbHAA HopMaumua o padbote nadboparopun,
Takasd Kak Koppenauua Mexxay pesynbrataMmu aAna pasnuyHbiX U3SMepaemMblX BENMUYUH, HE OYEeBUAHAA MO AaH-
HbIM TAONUL KOHKPETHOrO nokasarens.

[1porpammsbl, KOTOpbIE MPeaycCMaTpuBatoT U3MEPEHUE OOMbLUOrO KONMMYECTBA BENMUYUH, MOTYT TakkKe
npeaycMarpuBarb NoACHET OONbLUOINO KONM4ecTsa CUrHanoB AE€UCTBUN U CUTHANOB NPEeAyrnpeXXaeHus, Yto no-
3BONSAET naboparopnam naeHTUULUMpPoBaTb TakMe curHanbsl. B 3TOM cny4ae nony4eHHble 3HAYEHUA AOIMKHbI
ObITb NPEACTaBNEHbI B OTYETE, coAepXaLlem NnoapodbHOE onnMcaHne pe3ynbrtatoB U UCNOMb30OBAHHbIX METOA0B
B COOTBETCTBUN C 7/.2—7.9. JlabopaTtopuun, He nony4vyuBLUME TAKUX CUTHANOB, MOMYT NPeAOoCTaBUTb TOJbKO
KpaTKUN OTYET.

[MTpumeyaHune — Ncnonb3oBaHne oObeMHEHHLIX NOKa3aTene B criydae HECKONbKUX 0OBLEKTOB N €1MHCTBEH-
HOWN N3MepSAEeMON BENMNYNHBI (CpeAHee 3Ha4YeHne, CYMMapHbIi Z-UHAEKC, CpefHsAs cyMmmapHasa abcontoTHasa pas3HoCTb, KBa-
NpaT pasHOCTU) UMK B Crydae HECKOMNBKUX M3MepseMbIX BENMUYNH (CpeaHNIA abCOontOTHLIA Z-MHAEKC UNKU cpeaHee apud-
MeTUYeckoe abConOTHBIX 3HAaYEeHWI Pa3HOCTU, AeNeHHoe Ha nNpeaenbl U3BMeHeHUs1 OLeHKN) He pekomeHayeTcsa. CpeiHMI
(UM CYMMapHbIA) Z-UHAEKC UMEET CYLLECTBEHHYHO OLUMOKY, NOCKOMNbKY CYMMa HUBEMNUPYET 3HAYEHUA C NPOTUBOMOMOX-
HbIMK Npu3Hakamun. CpeaHaa (MnNu cyMmapHas) abcontoTHasa pasHOCTb U CyMMa KBa[paToB OTKIIOHEHUN Takke UMeeT
cepbe3HbIi aHaNnorM4YHbIA HegOCTaTOK. TO Xe OTHOCUTCA K cpeaHeMy abcontoTHOMY Z-UHAEKCY U cpefHeMy abcontoTHOMY
nabopaTtopHOMY CMELLEHWNIO.

8 Npadhnueckmne metoabl ona oobLeANHEHUA NoKa3aTersien B Criyyae HeCKOJSTbKUX
n3MmepsasemMbiX BEIMYMH B OQHOM payHAe IKCNepuMeHTarlbHOUN NPOBEPKU
KOMMNETEHTHOCTU

8.1 lNpumeHeHue

KoopauHaTtop AOMKEH pacCMOTPETbL MCNONMb30OBAHUE MoOKa3aTensd, NoNMyyYeHHOro npu KaXaou 9KCnepu-
MEHTarbHON NPOBEPKE KOMMNETEHTHOCTU, NPEAYCMOTPEHHON NPOorpamMmmon, YTodObl NOAroOTOBUTL rPactOUKn B CO-
oTBeTCTBUU C 8.2 N 8.3. Nlcnonb3oBaHUE Z-UHAEKCA B 3TUX rpadpukax AaeT npeumyLlecTBO UCNonb3oBaHUA
CTaHAapPTU30BaHHbLIX OCEN, YTO NO3BOMAET YNPOCTUTL NpeacTaBlNeHNE N MHTEPNPETaALUIO pe3ynbraTtoB. [pa-
dPUKN AOIMKHBI ObITb AOCTYMHbI y4aCTHUKAM, NMPEeaoCTaBNAA BO3MOXXHOCTb KaXXA0MY BUAETL, 1€ pacnosrioxe-
Hbl €10 COOCTBEHHbIE pe3ynbraThbl MO OTHOLUEHUIO K pe3ynbraTtam Apyrnx y4actHUKOB. [pn 3TOM A0MmKHbI ObITb
MCMONb30BaHbl OYKBEHHbIE U YNCNOBbLIE KOAbI, TAK YTOObI KaXAbIW YY4aCTHUK MOT MAEHTUMPULIMPOBATL CBOU pe-
3ynbraTtbl, HO HE MOT MAEHTUMPULIMPOBATL PE3YNbTaTbhl APYINX YY4aCTHUKOB. ['paddmnkmn A0MKHbI ObITb AOCTYMHbI
KoopAuHAaTopy And oueHkn oowen adpdPpeKTUBHOCTY NMporpamMmmbl U HEOOXOAMMOCTN aHanNM3a KPUTEPUA OLIEHKN
KOMNETEHTHOCTMW.
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8.2 'ncTorpamMmebl noKasarernen

8.2.1 OowWwmMe NnonoXxeHus

[1na noaArotoBKM ructorpammsbl Z-mHaeKca cooupatot aHa4YeHUa Z-MHAeKca nNpmu U3SMepPEeHnn 0aHON xapak-
TEPUCTUKM B OQHOM payHAE nporpamMmbl IKCNEPUMEHTANBbHOWU NPOBEPKM KOMMNETEHTHOCTKU, KAK NOKA3aHO Ha
pucyHke 8. [1nga rucrorpamMmbl UCNONb3YIOT MHTEpBan npnonuantensHo ot 0,3 ao 0,5, B KOTOpOM rucrorpamma
NaeT xopoLlee HarngagHoe npeacrasneHue. JinHuu, npoxoadawune vyepes Toukn = 2,0 u £ 3,0, npeagcraBngaior
KPpUTEPUN OLEHKM KOMNETEHTHOCTU. PeKOMeHAYEeTCA UCnonb3oBaTh ANA rucrorpammbl MHTEpBan £ 6,0. Ecnu
pe3yrnbrarbl HE BMUCbIBAIOTCA B 3TOT UHTEPBAN UMK CrPyrnnupoBaHbl B 0oree y3kon oonactu, aHanuTuK MOXeT
BbIOpaTh ApPYron MHTEpBan.

Ecnu npegnoyteHne otaaHo rucrorpaMmmam nadoparopHbiX CMELLUEHUW UMW OTHOCUTENbHLIM Nnabopa-
TOPHbIM CMELUEHNAM B NpoueHTax, rTMcTorpamMmMbl 9KBUBANEHTHLIX MHTEPBANOB, KAK « CUTHANOB NpPeaynpex-
OIEeHUA» N «CUrHANoOB AEUCTBUNY», ONPEAENAIOT, KaK OnncaHo HUXe. B aTux cny4aax uenecoobpasHo onpeae-
NeHune rpaHuLbl 30HblI «CUTHANOB AEVNCTBUN» HA OCHOBE YCTAHOBIEHHbLIX TPEOOBAHUU BMECTO UX BbIYUCNEHUS
Ha OCHOBE CTAHAAPTHONO0 OTKNMOHEHUA OLIEHKU KOMMNETEHTHOCTMN.

abnnuya 9 —IpaHnubl 30H NpeaynpexaeHna N 4enUcTBUin
CTaTUCTUKA /HTEpBaN MMCTOrPaMMBl [pPaHULbl 30HbI [paHuLUbI 30HbI O0LWKnn NHTepBan
CUTHalla npeaynpexgeHind | CrHalria 4encrBiia TMCTOrpaMMBbl
ITaGopaTopHoe cMmeLleHune 010,36 005G +206 +300 +6,00
OTHocuTenbHoe nabopaTopHoe| OT 306 /X o 50G /X + 2006 IX + 300G /X + 600G IX
CMeLLeHMe B npoueHTax
Z-MHOEeKC Otr 0,3 0005 + 20 + 3.0 + 6,0

[uctorpamma npeacraBnder cobon ynodHbin MeToq rpadonuy4eckoro rnpeacraBrneHns, ecrim KOnmyecTBo
N3MEPAEMbIX XapaKTEPUCTUK HEBENUKO UNN U3MEPAIOT PA3HOPOAHbIE XapakTEPUCTUKU. OTAENbHLIE YYACTHU-
KW MOTYT MAEHTUDOULMNPOBATL MONOXEHNE UX Pe3ynbTaTtoB, OLUEHUTL CBOKO paboTy M HEOOXOAMMOCTbL MPOBE-
NEeHNA aHanu3sa CBOMX METOAOB. YYACTHUK, AOCTUTLLMN BbICOKOIO 3Ha4Y€HUA Z-UHAEKCA, UMEET BO3MOXKHOCTb
C MOMOLLBI TMCTOrpamMmbl YBUAETL, HACKONbKO 3HAYEHUE €ro nokasarena otnu4aeTcsd oT 3Ha4YEHUN, JOCTUT-
HYTbIX APYTMMWU y4aCTHUKaAMMN.

KoopauHaTtop MMeeT BO3MOXXHOCTb MO MMcTorpamMme yBuAETb, KAk 4aCcTo y4aCTHUKN HE yOOBNETBOPAIOT
KPUTEPUIO OUEHKN KOMMNETEHTHOCTU. ECNK XBOCTbLI TMCTOrpamMmsbl BbIXOAAT 3a npeaensl £ 3,0, TO HECOOTBET-
CTBUA NPUCYTCTBYIOT B UICNONb3yeEMOM METOAE (MU MEeETOAAaX) UBMEPEHUN, & HE NPUCYLLM y4aCTHUKaAM. B 9TOM
crny4dyae MeTo (Unnu MeToabl) U3MEPEHUIN AOIMKEH ObITb YIyYLLEH UK KPUTEPUIA OLIEHKU KOMMNETEHTHOCTU 401-

XeH ObITb ocrabneH (3a cyer ysenudenus o). Ecnu ructorpaMmma HaxoauTca B uHTepsane + 2.0 He Bonee
YyeM C ABYMSA OTAENbHbIMU 3HAYEHUAMU Z-UHAEKCOB BHE 3TUX NPEAENIOB, 3TO 03HAYAET, YTO KPUTEPUIN OLIEHKK

KOMMETEHTHOCTU MOXET ObITb caenaH 6onee cTporum (3a CYET YMEHbLUEHUSA G ).
8.2.2 lNMpumep. KOHUeHTpPaALUUA aHTUTEN
3Ha4yeHuqa z-nHaekca ana d1 npueeaeHbl HA PUCYHKE 8 B POPME TMCTOrpamMmel.

-1,75

X — zZ-nHaekc and annepreHa d1; Y — Konn4ecTBo
nadopatopun

PUCYHOK 8 — [UcTOrpamma sHavyeHuu
Z-WHAeKca Ana ogHOW aKkcnepnMeHTanbHON
NPOBEPKM KOMNETEHTHOCTU (AaHHble ANsa an-

nepreHa d1 13 Tabnuubl 7)

C o NN W A~ O O ~N 0K

2,75

0,25

-3175 '0,75 ] 1 ,25
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8.3 LLiTpuxoBble rpaduku

8.3.1 O0wWKue NnonoXxeHus

[1na noAroToBKM LUTPUXOBOrO rpadpuka cobmparTt 3Ha4YEeHUs Z-uHAEeKca U oTpaXkaloT Ha rpaduke, Kak
MNOKa3aHO HA PUCYHKE 9, HA KOTOPOM OTOOpaXXeHbl 3HAYEHNA Z-MHAEKCA AN KaXKA0ro y4actHuka (Z-uHAEeKC —
910 h-cTatuctuka no NCO 5725-2, a WuTpmuxoBblie rpadpmnkn — rpadukn h-ctatuctukm no NCO 5725-2).

LLITpuxoBble rpadpmukm nogxoadar Ansd npeacraBneHns z-unHaekca 0onbLUOro Konnm4vecrea aHanorm4yHbIX
XapakTepucTtuKk Ha ogHOM rpaduke. 3TU rpadukn BbIABNAIOT 00LLME CBOUCTBA Z-MHAEKCA ANA yYaCTHUKA,
HanpuMep, ecnm OH UMEET HECKONbKO BbICOKMX 3HAYEHUW Z-UHAEKCA, 3TO yKa3biBAET HA HEAOCTATO4YHOE Ka-
4ecTBO PaboThI.

8.3.2 lNpumep. KOHUeHTpaAUUA aHTUTEN

3Ha4veHne z-nHaekca n3 tabnuubl 7/ nokasaHo B BUAE LUTPUXOBOro rpadomka Ha pucyHke 9. B cooTBeT-
CTBUM C 3TUM rpadpukom nadoparopun B n Z gomkHbl UCKaTb NPUYUHY CMELLEHUA, KOTOPOE MPUONUMKEHHO
OIMHAKOBO Ha BCeEX Tpex ypoBHAX. na nadopaTtopun K u P 3HaK z-MHAEKca 3aBUCUT OT TUMNA aHTUTEN.

8.4 LLUTtpuxoBsou rpadpuk ctTaHAapPTU3OBaAHHbIX NOKa3aTerien NOBTOPAEMOCTM

ECnn NOBTOPHbLIE N3MEPEHUSA BbIMONMHAKOT NPU 3KCNEPUMEHTANIbHOW NPOBEPKE KOMMNETEHTHOCTU, PE3YIb-
TaTbl MOTYT ObITb UCMONbL30BAaHbI ANA NOCTPOoeHUsa rpaduka k-ctaTucTtukn B cootsetcteum ¢ MCO 5725-2.

Y
4,0

3,0

|
T I|||

0,0

ol i i
-2,0 I

-3,0

4,0

ABCDEFGH J KLMNOPQRSTUVWXY Z a

Y — z-MHAeKC

PucyHok 9 — LLITpuxoBoun rpachuk z-nHaekca B uHTepBane ot — 4,0 ao 4,0 4na oAHOW nporpamMmbl aKCnepuMeHTanbHOU
NPOBEPKN KOMNETEHTHOCTU, B KOTOPOW YHACTHUKM onpeaenan KoHUueHTpauun IgE aHTuTen gna Tpex annepreHoB
(CM. Tabnuuy 7)

8.5 'pacdhuk FOgeHa

8.5.1 O0wWwKue nonoxeHus

Ecnn npoObl ABYX aHanorn4yHbIX marepuanoB ObiNnM nccrneaoBaHbl NpU 3KCNepUMeEHTarnbHOM NPOBEPKE
KOMMETEHTHOCTU, NPeayCMOTPEHHONW nporpammon, rpacdouk KogeHa npeagcraBnaetr codon o4eHb MHPOpPMaTUB-
HbIN rpadPUYEeCKMU METOA aHanus3a pes3ynbratoB. Ero cocraBnaloT Kak rpaduk Z-uHaekca ang ogHoro U3 ma-
TepuanoBs B 3aBUCUMOCTU OT Z-UHAEKCA, MONMYYEHHOro Angd aApyroro marepuana. Kpome 1oro, B COOTBETCTBUMN
C 8.5.2 BbIMUCNAIOT AOBEPUTENBHbIM ANNUNC, KOTOPbLIXN MOMOTAET UHTEPNPETUPOBATL rpaduk. ['paduk KoaeHa
ONA NCXOAHbIX AAaHHbIX NAbopPaTOPHbIX CMELLUEHUW UM NPOLIEHTHbIX CMELUEHUN MOXET ObITb MONMy4YeEH HA OC-
HOBE Z-MHAEKCOB B COOTBETCTBUU C NpUMEeYaHnemM 1 (CM. HUXKE).

Ecnu rpadpuk KOgeHa noCTPOEH, ero UHTepnpeTaumna coOCTOUT B CNeayoLLEM.

[TpoBepAIOT rpaduk And TOYEK, KOTOPble 3aMETHO OTNNYalTCH OT OCTalbHbIX AaHHbIX. Ecnn nabopato-
PUA HEKOPPEKTHO peann3yeT MEeTo, TO €€ pe3ynbTarbl CMELLUEHbLI U PACMONMOXKEHbLI AaNEKO OT APYIrnX AAHHbIX
BAOMb rMaBHOMW OCK 3nnurnca. Takoe CMeELUeHUe MOXET NMPOou3onTu, ecnun nadoparopnsa UMeEeT BPEMEHHON
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pa3dpoc B pesynbrarax. ToYKu, pacnornoXXeHHble Ha rMaBHOM OCU 3NNuUNca, COOTBETCTBYIOT y4aCTHUKAM, 00-
nagatowum Hea0CTaTOYHOU NOBTOPAEMOCThLIO.

D) AHANM3UPYIOT rpadPuKk HaA HanM4nMe AokKkasaTenbCTB B3aMMOCBA3EU MeXay pesynbrataMmu And AByX
nccneayemblix mMatepuanoB. Ecnu takasa CcBA3b CYLUECTBYET, 3HAYUT, UMEETCH NpuUYnHa CMeLleHus, odLas
anga nabopartopun. 3ToO ABNAETCA A0KAa3aTeNbCTBOM TOr0, YTO METOA N3MEPEHNIN HE DbIN ageKkBaTHO YyCTAHOB-
neH. iccneposaHne mMetoga No3BONAET yNy4llUTb €ro BOCMPOU3BOAMMOCTb. AHANM3 PaHroBOW Koppenauuu,
OMUCAHHbIN HMXE, MOXET ObITb UCMOMbL30BAaH ANA NPOBEPKU HANUYMUA CTATUCTUYECKN CYLLECTBEHHOWN 3aBUCHK-
MOCTU MeXAy pesynbrataMn U3SMEPEHUN ABYX UCCnegyeMbixX MaTepunanoB. 34€Cb UCMONb30OBaH PaHIOBLIN, a

HEe 0ObIYHbIN KO3MDDULMEHT KOPPENALMN, MOCKONbKY NOCNneaHnn 6onee YyBCTBUTENEH K OTKIOHEHUIO JAHHbIX
OT HOPMAanbHOTO pacnpeaeneHuns.

8.5.2 [loBepuTenbHbIN 3NNUNCc (Ha OCHOBE MeToaa [pKeKkcoHa, cM. [2])
8.5.2.1 O0LmMe nonoXXeHns

Xp 1) Xa 20 - Xp p — PE3YNbTaThl NCCIIEAOBAHUI MaTepuana A Bcemu naboparopusiMy;

Xg 1, XB 21 ---» Xg p — PE3ynbTaThl nccnegosaHum matepuana B scemu nadboparopusimu;
P — KOnu4ecTBo nadtoparopun.

Bbluncnaror cpegHne U CTaHaapTHbIE OTKITOHEHUA AJ1A 3TUX ABYX HaSODOB AAaHHbIX:

;A,;B, Sp, OB,

a TaKke KoadhduuMeHT Koppenauun p . BbluUCnAOT 3HaYeHUEe z-uHAEeKca ANA Ka)kaoro marepuana:
Zpi =(Xaji = Xa)/Sa, i=1,2, ... p (31)

Zg; =(Xg; —Xg)/SB: i =1,2, ..., p (32)

N BbIYMUCTIAIOT 06'be,El,lt1HeHHbll7l MNOKa3daT€Ellb MO ABYM MaATEPUATIaM.

2 " 2
Zp B,i Z\/ Aj ~2PZpiZpj t 2B (33)
OnpeaenatoT HOPMUPOBAHHbIE NEPEMEHHbIE:
Zp = (Xg — XB)/Sp. (35)

[1Ns HOPMUPOBAHHBIX NEPEMEHHbIX 4OBEPUTENBHbLIN 3MMUNC MOXET ObITh 3anuMcaH B TepMuHax T 2 cTa-
TUCTUKN XOTENNUHIA:

7% — 2pzpzg + 25 =(1- p2)T?, (36)
rne T2=2{(p—1)/(p - 2)}F,_. (2, p—1). (37)

3pecb F,_ (2, p— 1) — KBaHTUNb F-pacnpegeneHus ¢ 2 n (p — 1) creneHsAmn cBobobl ypoBHA (1 — a).

ONNUNC MOXET ObIThb M300paxeH Ha rpaduke z-MHAEKCOB C OCAMMU Z, U Zg U 3HAYEHUSIMU Z, B UHTEPBane

25 = pzp (- pPNT2 - 23). (38)

MpnmeyvyaHune 1 — Y1obbl N306pa3nTb JOBEPUTENBHBIA AMNIUMC Ha rpadrKe ¢ 0OCAMU B UCXOAHBIX €4UHULaX 13-
MepPEeHUN, crnepyeT npeobpasoBaTtb NonyyYeHHbIn Habop Tovek 0bpaTHO K UCXOAHBIM 3HAYEHUAM:

XA XA T SpmZp

1ns n3obpaxkeHus1 JOBEPUTENBHOMO arnunca Ha rpadunke ¢ TodKaMu, npeacTaBnArLMMN NabopaTopHble CMeLLe-
HUst Dy M Dg, 3Ha4eHUs1, COOTBETCTBYIOLLME TOYKaM, NpeobpasyoT:
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,D,J'IFI MSOGpEl)KEHVIFI A0BEePUTEINIBHOIO ariJinca Ha rpaq:)MKe C OCAMMW, KOTOPblE NOKa3blBakOT OTHOCUTEJIBHOE naodo-
paTopHOe cMelleHne B NpoueHTax Do, U Dgo,, BBILLEYNOMAHYTHIE 3Ha4YeHUs NpeobpasytoT No cneayowmum hopMynam:

3Ha4yeHnsa oObeAMHEHHOro Z-uHaekca MOTyT ObITb MCMONb30BaHbl KaK NMOMOLLbL NPU UHTEpPrpeTauun
rpadpuka KOgeHa. Camoe BbICOKOE 3Ha4yeHne 00bEeAMHEHHOro Z-uHAeKkca COOTBETCTBYET CaMbIM BbICOKUM
YPOBHAM 3HA4YMMOCTU 1000 % npwu BblMUCNEHUN AOBEPUTENLHOIO annunca. Takum obpasom, 00beaUHEHHbIN
Z-UHAEKC MOXET ObITb UCMOMb30BAaH ANdA naeHTUudukaumn Hanbornee aKcTpemManbHbIX TOYEK Ha rpaduke Koae-
Ha. B cnyyae, korga HE00X0AMMO UCKMOYNTL OAHY UM HECKONBLKO yAarneHHbIX TOYEK U NOBTOPHO BbIYUCIIUTDb
NOBEPUTENbHbLIN ANNUNC, 00beANUHEHHbLIN Z-UHAEKC MOXET OblTb MCNOMNb30BaH ANA UAeHTUMUKaLMmM NCKNo-
YyaeMmbIX TOYEK.

MpumedyaHune 2 — Heobxoanm pobacTHbIN METOA, BbIMUCIEHUA 3MMNUMCca, OAHAKO AeTany Takoro MeTofa noka

He pa3paboTaHbl. 3Ha4YeHNe OTKITOHEHWUS! MOXET GbiTh BEIMUCIEHO, YUUTLIBASA YTO (Zx g )2/(1 — {52) NoAYUHAETCS pacnpe-
[lEeNeHnio ¥4 ¢ 2 cTeneHaMn cBoboAbl. KoppekTUpyHoLWmnii KO3 MULMEHT MOXET BbITb MNOMyYeH MeToAaMU UMUTALMOHHOTO
MO ENNpPOBaHUA.

8.5.2.2 [Nlpumep. KoHUeHTpaUusa aHTUTEN

B tadbnunue 10 npuBeaeHbl JaHHbIE, MONMy4YeHHbIE NPU onpeaeneHnn KOHUEHTpaUnmM aHTUTEN B ABYX aHa-
NornM4HbIX Nnpobax. HeooxoanMMo NOCTPOUTL AOBEPUTENLHLIW annunc. Anga 29 naboparopun (p = 29) U YPOBHA
3HA4YMMOCTUN 1000 % = 5 %, F(1 B G,L)(Z, p—1)=3,34. CnegoBarenvHo, 7 = 2,632 U B TEpMNUHAX HOPMUPOBAHHbIX
nepemMeHHbIX 95%-HbIM JOBEPUTENbHBLIN 3NMUNC UMEET BUA:

75 — 1,412z, 7, + 25 = 3,48, (39)

SNMUNC U TOYKU Z-MHOEKCOB NOoKa3aHbl HaA pucyHke 10 BMecTe ¢ annuncamu angd ypoBHEN BEPOATHOCTU
10000 % =1 % mn 0,1 %. O0begnHeHHble nokasarenu npuseaeHbl B Tabnuue 10.

AHanus3 pucyHka 10 no3BondaeT BblagenuTb ABe nadoparopumn (5 n 23), 3HAYEHUA KOTOPbLIX PACMONOXEHbI
B BEPXHEM npaBoM KBagpare. MM COOTBETCTBYIOT 3HA4YeHUsA oObeanHeHHoro z-nHaekca 1,641 un 2,099. Jla-
bopatopun 26 COOTBETCTBYET BbICOKOE 3HA4YeHUe z-uHaeKkca aAnga marepuana B n oobeguHeHHOro z-uHaeKca
2,059. INocne nabopatopun 5, 23 n 26 cnepyrowlen nadboparopmnen, gatoLLEN BbICOKOE 3HaYeHne o0beaNHEH-
HOro z-uHaekca, asnaerca nadbopartopusa 8 (0obbeagnHeHHbIN nokasartenb 1,501).

TOYKM, COOTBETCTBYIOLLME nadopatopusam 23 n 26, nonaaatoT Mexxay annuncamu Ang 5 %-Horo wu
1 %-HOro ypoBHEN 3HAYUMOCTU. TAakKuM obpasom, 3TU pe3ynbraTbl YMECTHO ObINio Obl 00paboTaTb Kak «CUrHan
npeaynpexageHusa» 1 NpoBEPUTb UX B CNeayoLLeN NpoBepKe, NpeaycMOTPEHHON nporpamMmmon.

Tabnuua 10 — [JaHHble 1 BbIMUCIEHNA ANA NporpaMmbl Mo onpeaeneHnto KOHUEeHTpaUmMmn aHTUTen Ans ABYX aHaro-
rMYHBIX annepreHoB

HaHHble 2-NHAACKC ObbegUHEHHBIN
J'Iaﬁop_aTopMH NnokasaTesib

i AnnepreH A AnnepreH B AnnepreH A AnnepreH B

Xp, i XB,j Zp,j 2, “AB
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 3,32 4,93 —-0,9/8 —0,942 0,737
5 13,88 13,52 2,228 2,023 1,641
0 15,14 3,22 1,092 0,194 0,965
/ 10,12 7,26 —0,432 —-0,138 0,349
3 17,94 9,89 1,942 0,770 1,501
9 11,68 4,17 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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OkoH4YaHuUe mabnuubi 10

JlaHHble

Z-MHAEKC

NaGopatopus ObbeaVHEHHbIN
j AnnepreH A AnnepreH B AnnepreH A AnnepreH B ”0'{23“?”"
Xp,j Xg,j Zp,j 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 3,63 —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
2 10,71 5,70 —0,253 —0,676 0,529
22 7,84 6,07 -1,124 —0,549 0,833
23 20,47 15,60 2,710 2,/62 2,099
24 12,60 11,76 0,321 1,415 1,210
25 11,37 4 91 —0,0562 —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
CpeaHee apugpMeTUIecKoe 11,54 /.66 0.00 0,00
CTaHpgapTHOE OTKNOHEeHNne 3,29 2.90 1,00 1,00
KoadppunumneHT Koppenaumn 0,706 0,706

TpumedaHune 1— [aHHble npuBeaeHbl B Thicadax (K) eguHuy (U) Ha nuTtp (1),
TpuMedyaHne 2 — 3HadeHUe z-uHAeKca B Tabnuue BbIYUCIEHO C UCMNOMb30BaAHNEM HEOKPYIMEHHbIX 3HaYe-
HWUA. BHAa4YEHNSA NOCNE OKPYrNMeHUA NoKasaHbl BHU3Y Tabnuubl.

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

-1,0
-2,0
-3,0
4.0
-5,0

%®)

1

Z

b

C

-5,0 4,0 3,0 -20-1,0 00 1,0 20 3,0 40 50 X

X — zZ-UHZeKc annepreHa A; Y — z-MHAekKc annepreHa B; a — ypoBeHb 3Ha4YMMocTU S %; b — ypoBeHb 3Ha4MMocT 1 %;
C — ypoBeHb 3HavYumocTn 0,1 %

PucyHok 10 — Npadounk KOgeHa ana z-nHaekcos no gaHHelM Tabnuubsl 10
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8.5.3 Kputepuun paHroBomn Koppensaumm

8.5.3.1 O0Lme nonoxXeHus

KpUtepmum paHroBou KOppenaumun BbIMOMHAKOT C UCNONb30OBAaHMUEM KoadhdpuumeHTta koppendaumum Cnup-
MaHa. 3aMeHAT Habnogaemble pesynbrarbl Ana marepuana A nx paHramum (T.€. 3aMEHAIOT camoOe HU3KOE
3HayeHne Ha 1, cnegyoLlee no BenNMYMHE — Ha 2, U TaK ganee, a camoe BbiIcoOkoe — Ha p). ObpabaTbiBatoT
Habnoagaemble pesynbraTthl ANA mMatepuana B Ttakum xe obpasomM. 3aBUCUMOCTb PE3yrbTaTOB XapaKTepu-
3yeT BbIOOPOYHOE CpeHEee PaHroB 3TUX 3HAYEHUN. BblMUCNAIOT KOIMMUUMEHT KOppenaunm Mexay ABYMS
CeEpPUSAMU PAHIOB U CPaBHUBAIOT pPe3ynbrar ¢ TabnuyHbiM 3Ha4YeHnem (cm. Tadbnuuy 11). Ecnn pacyeTHoe 3Ha-
yeHue bonblLue NpuBeAeHHOro B Tabnuue, 3aBUCUMOCTb MEXAY 3TUMU ABYMA NEPEMEHHBLIMN ABMAETCH CyLLE-
CTBEHHOW. PaHroBbIU KOIMMDULIMEHT KOpPEnALUUN MOXKET ObiTb BbIMUCIEH TAaKXe Crneayrowmm ynpoLLEHHbIM
cnocobom. Ecnu kA,1= kA,2= kA,p paHru nadoparopuinn gna marepuana A, a kB,1, kB,2= kB,p — paHru ans

MaTepuana B, KoapdpuuneHT Koppenaunm paHra MOXXeT ObITb BbIMUCIIEH N0 popMyne

ok =1- 6% (kn ; — kg ;)2 Kp(P? — D}, (40)

rje CyMMUPOBAHUE BEAETCHA MO p naboparopusim.

Tadonuua 11 — Kputnyeckme sHauvyeHUa Ana paHroBoro KoapdouumneHTa Koppenaunmu

KpuTudeckne sHauveHUA
KonnyecTBo TOYEK Ha rpaduke
5 %-HbIW YPOBEHb 1 %-HbIN YPOBEHb
3 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
2 0,438 0,576
22 0,428 0,562
23 0,413 0,549
24 0,409 0,537
25 0,400 0,526
20 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 ['lpumep. KoHUeHTpauua aHTUTEN

[MpumMmep BbIMUCNEHNUSA PAHIOBOro KoadpdpuumneHTa koppensaumum npuseaeH B tabnuue 12. Pac4eTHbIN pah-
roebin KoadpdpuuneHTt Koppenaumn (0,605) npeBbilLaeT Kputnyeckoe 3HadeHune (cm. tabnuuy 11) 0,487 ans
1 %-HOro ypoBHS 3HAYMMOCTU U 29 ToYeK. Takum 00pas3om, MOXHO caenarb BbIBO, YTO B3aMMOCBA3b MNOKa3a-
Teneu, NpuBeaeHHbIX HA pUcyHKe 10, ABNAeTcda CTaTUCTUYECKN 3HAYUMOMN.
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Tabnuua 12 — BblvncneHmne paHroBoro KoadduumneHTa Koppenaunm no gaHHslM Tadbnuubsl 10

[laHHble PaHr
INabopaTtopusa Pa3HOCTb
/ AnnepreH A AnnepreH B AnnepreH A AnnepreH B | Kp 1 — Kg |
Zp Zg | Kn,i K,j
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 3,32 4,93 6 4 2
5 18,88 13,52 28 28 0
6 15,14 3,22 26 2 5
/ 10,12 7,20 8 16 3
3 17,94 9,89 27 25 2
9 11,68 417 18 2 16
10 12,44 7,39 23 18 5
11 6,93 7,78 2 20 18
12 9,57 5,80 / 3 1
13 11,73 5,77 19 / 12
14 12,29 6,97 22 15 /
15 10,95 6,23 11,5 12 0,5
16 10,95 5,90 11,5 10 1,5
17 11,17 7,74 13 19 6
18 11,20 3,03 14 22 3
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 11 6
23 20,47 15,60 29 29 0
24 12,60 11,76 24 26 2
25 11,37 4 91 16 3 13
20 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
CyMMa KBagpaToB pPa3HOCTEN 1605,50
p(p2—1) 24360
PacuyeTHBIN paHroBbiW KOS hULIMEHT Koppenaunmn 0,605
TabnunyHoe 3HadveHne ana 1 %-Horo ypoBHA 3HA4YUMOCTU 0,487

[TouMedaHNne — [laHHble ykasaHbl B Thicadax (K) eguHuy (U) Ha nutp (1) obpas
LeHTpauKno MexayHapogHoro obpasua cpaBHEHUA.

la, rae eAnH1ULA 03Ha4YaeT KOH-

8.6 N'padpukn cTaHOAPTHBLIX OTKIMTOHEHUU NOBTOPAEMOCTI

8.6.1 O0wWwMe nonoxeHus

Ecnn n NOBTOPHbIX N3MEPEHUW BbIMONHEHO YYACTHUKAMU SKCNEPUMEHTArIbHOMN MPOBEPKN KOMMETEHT-
HOCTWU, NPeAYCMOTPEHHOW NPOrpamMmon, pesynbraTbl MOrYT OblTb UCMONbL30BaHbI ANA MOCTPOEHUA rpaduka
naeHTudukaunm Bcex naboparopuit, BbIDOpovHOE cpeiHeEE U CTaHJAPTHOE OTKIOHEHUSA KOTOPbIX CYLLECTBEH-
HO OTNMYaloTCa OT OCTanbHbIX. Ha rpadpuke n3odpa)arT BHYTpunadoparopHoe craHgapTHOE OTKIIOHEHUE
S; Ans kaxaon naboparopun B 3aBMCUMOCTU OT COOTBETCTBYIOLLETO BbIOOPOYHOrO cpeaHero x; Ans nabo-

paTopUmn.
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Ecrin X = x* — BbIOOPOYHOE cpeaHee 3HAYEHUN X1, X5, ..., X,, BBIMUCIIEHHOE B COOTBETCTBUMU C arl-

_ P’
ropuTMOM A, S =s* — pobacTtHoe 00beANHEHHOE 3HAYEHUE BENUYUH S, S, ..., Sp, BbIYUCMEHHOE B COOT-
BETCTBUU C anroOpuTMOM S, U AaHHbIE NOAYUHAOTCA HOPManbHOMY pacnpeaeneHnto And Hyneson rmnoTe3Ll
(pe3ynbraTtbl nabopaTtopun OTHOCATCA K OAHOW reHeparnbHON COBOKYMHOCTU, UMW HET pasnuynin mexay nabo-

paTopusaMKn No BHYTpunabopaTtopHbiM CPEAHUM UITU CTAHAAPTHLIM OTKITOHEHUAM), CTATUCTUKA

12

[\/E X }] ; :J2(n g} In[%)_

MMEEeT pacnpeaeneHune, 6rnmuskoe K y2-pacnpeseneHuio ¢ AByms creneHsamm csoboabl. CnegosatensHo, KpUTK-
yecKylo obnactb Anga ypoBHA 3HAYUMOCTU 1 Y% MOXKHO M300pa3uTb Ha rpaduke, oTKNnaabiBas

) —
= 1 > X —X
s = Sexp| + | —[\/5 _ } (41)
_ J2(n — \Xz,o,gg S _
Ha OCU CTaHAAPTHOIO OTKNOHEHUA B 3aBUCUMOCTHU OT CPEAHEIO X
S %2 S %2
X=X — S22 x| §,[220%0 (42)
V oo V"0

[TpumeyvyaHune — MeToanka ¢ ucnonbioBaHUeM Kpyra npegnoxeHa HynaHgom B [6]. [na pacnpegeneHua cTaH-
0apTHOIo OTKMOHEHUA B MeTode HynaHha WUCMonb3oBaHO OObIMHOE HOpMarbHOE pacnpefeneHue, UTo MOXET NPUBECTH
K NONYYEeHUI KPUTUYECKON 00nacTK, cogepxalle oTpuuaTenbHble cCTaHAapTHbIE OTKIOHEHUSA. [1pUuBe4EeHHbIM MEeTO UC-
NONb3yeT NPUONUXKeHNe ANa pacnpeaeneHmna cTaHgapTHOrO OTKIMOHEHUSA, KOTOPOE UCKIOYAET 3Ty BO3MOXHOCTL, HO KpU-
TUYecKkaa obnacTb yXXe He ABMNAETCA SMNNUNCOM, Kak B opurMHane. KpomMe Toro, gna UeHTpanbHON TOYKM UCNONMb30BaHLI
pobacTHble 3Ha4YeHNA BMECTO NMPOCThIX CPpeAHNX 3HaYEHUIA, KaK B OpUrnHane.

8.6.2 lNpumep. KOHUeHTpaAUUA aHTUTEN

B tabnuue 13 npuBeaeHbl pesynbraThl onpeaeneHnsa KOHUEHTpaunun aHTuTen B npobax kpoBu. Kaxkaas
natoparopusa BbINOMHUINA YETbIPE NOBTOPHbLIX aHanu3a B yCNOBUAX NOBTOPAEMOCTU. POPMYIbI, NMPUBEAEH-
Hbl€ BbILLE, UCMONMb30BaHbI ANA MOCTPOEHNA rpaduka, npeacraBneHHoro Ha pucyHke 11. 'paduk nokasbiBaer,
YTO HECKOIMbKO rnadopatopmun HaxoaaTcAa B 30HE CUrHANOB NMpeaynpeXxgqeHna unu 4eUCcTBun.

Tadbnunua 13 — KoHueHTpaUna aHTUTEN (YETbIPEe NOBTOPHbLIX aHann3a ogHoM Npodbl B Kaxaon nadopaTtopumn)

NaGopaTopns Bblﬁopoq:ai cpeaHee cTaH,qapTHEleJ oTnoHeue
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
/ 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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OkoH4YaHUe mabnuubi 13

Y
1,6

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

0,0
08 1,0

1,2

14 16 18

2,0

2,2

NaGopaTopus Bei6opou ::LJJ?I cpelHee CTta H,El,apTHEleJ /TTI{J'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
PobacTHoe cpeaHee 157
PobacTHoe cTaHgapTHOE OTKIOHEHUe 0,34

[TpuMedaHne—/aHHble npuBeaeHbl B Thicadax (K) egunuu (U) Ha nuTp (l) npobbl, rae eanHULEA COOTBETCTBYET
KOHLUEHTpaunn MexayHapogHoro obpasla cpaBHEHUS.

24 X

X — BblOOpPOYHOE cpeaHee,; Y — BblOOpoYHOE CTaHA4apPTHOE OTKNOHEeHWe, a — ypoBeHb 3Ha4vMMocT 0,1 %;
b — ypoBeHb 3HAYUMOCTU 1 %; ¢ — ypoBeHb 3HAYMMOCTN 5 %

[TpumMmeyaHne — [laHHble npuBefeHbl B Thicadax (K) eguHuy (U) Ha nuTtp (1) npoObl, rae eanHULUa COOTBETCTBYET

KOHLUEHTpaunm MexayHapogHoro obpasua cpaBHEHUS.

8.7 Npaduk ana pasaeneHHon NpPoobI

8.7.1 Odouwmne nonoxeHus

PUCYHOK 11 — Mpadonk 3aBUCUMOCTU CTaHAapTHLIX OTKNOHEHWN OT cpeHuX Ana 25 nadopatopuin (AaHHble Tabnuusl 13)

PasgeneHHble npodbl UCNONbL3YIOT, €CNMKU 3TO HEO0OX0AMMO, ANA BbIMNONMHEHUS AETANbHOIMO CPaBHEHUS
nByx nabdoparopuin. Hanpumep, ecnu ogHa nabdoparopua paboTaeT y nocTaBLUMKa, a Apyras y 3akas4duka, atu
[1B€ opraHmn3aunmn xoTaT yoeauTbCs, YTO AaHHble ux naboparopuin cosnagatoTt. [1ony4yatoT npodObl HECKOMbKUX
MaTepuanos, NPeACTaBNALLNX LUMPOKYIO aMNIUTyay uccnegyembix cBOMCTB. Kaxayto npolOy pa3dbuBatoT Ha
[1B€ 4acTuU, U Kaxgasa naboparopus BbINOMHAET HECKONbKO (HE MeHee ABYX) NOBTOPHbLIX MCCNEeAOBaAHUN Ha
KaXKgown npoode.
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B cnyyae donbLlioro konuyecrsa naboparopun oaHy n3 naboparopumn cnegyet paccMmarpuBaTb KakK 9KC-
NEPTHYIO, a Apyrue nadboparopmm CONoCTaBnNAT CBOU pPe3ynbraTbl C ee pe3ynbratamMu ONnMCaHHbIM HUXE Me-
TOAOM.

[1aHHblEe pa3aeneHHon npodbl crieayeT NCnonb3oBaThb ANA NOCTPOEHUsA rpadouka, otodpakaroLlero pas-
NMYna Mexay NoBTOPHbIMKU UCCNEaO0BaAHUAMKM ANA KaXA0WU U3 AByx nadoparopun n cpeaHumMun pesynbsratamMmu
natoparopun Ana Kaxaon npoobl. JanbHenwmmn aHanus 3aBUCUT OT CAENaHHbIX BbIBOAOB.

8.7.2 lNpumep. KOHUeHTpaAUUA aHTUTEN

KoHueHTpauua aHtuten B 21 npode Obina namepeHa ¢ Ucnosrib3oBaHMeM pagunouMmMyHONOrM4YecKoro
MeToAa B AByxX nabopaTtopusx, 0003Ha4eHHbIX X 1 Y. B Kaxxgon nabopatopun BCe U3MEPEHUSA BbIMNOSHEHDI
ABaXkAbl OAHUM U TEM >Ke crnocobom. INony4vyeHHblIe KOHUEHTpaUun npuseaeHsl B Tadbnuue 14. Nockonbky pe-
3ynbrarbl U3AMEPEHUN U3SMEHAIOTCA B OOMbLUOM Anana3oHe, AaHHble npeodpa3oBaHbl norapudPmMupoBaHUEM
Mo OCHOBaHUIO € (A0 BblincneHun). NpeobpasoBaHHble JaHHbIE MPpUBeAEHbl B Tabnuue 15, a rpaduku crtaTu-
CTUK NpuBeaEeHbl HA pucyHkax 12, 13 u 14.

Tadbnunua 14 — KoHueHTpauun aHTuten B 21 npobe

Nabopatopua X Nabopatopuna Y NaGopatopua X NaGopatopua Y | Jlabopatopum X nY
I'Ip?ﬁa [ToBTOpeHue 1 | [loBTopeHue 2 || INoBTopeHWe 1 | [NoBTOpeHKEe 2 BblOopoUvHOe BblOopoUHoe BbiOopouHoe
U/l U/l U/l U/l cpeaHee U/l cpeaHee U/l cpeaHee U/l
1 19,106 18,174 11,473 11,705 13,640 11,589 15,115
2 6,424 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 3,947
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 2,935 24,047 26,843 2,316 25,445 13,880
/ 10,591 9,875 9,116 8,671 10,233 3,894 9,563
3 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 13,730 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 2,26 2,813 2,937
17 3,415 3,160 5,755 5,585 8,291 5670 6,980
13 1,419 1,632 3,840 3,840 1,526 3,840 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
2 0,230 0,177 0,795 0,795 0,204 0,795 0,499
puMedaHNne — [laHHble npuBedeHbl B Thicayax (K) eguHuu (U) Ha nutp (1) npobbl, rae eaquHULa COOTBET-
CTBYET KOHUEHTpaUUn MexXayHapoaHoro obpasua cpaBHEHUA.

[pad®uKM NOKa3bIBAIOT, UTO pa3mMax NOBTOPHbLIX UccrneaoBaHMn nadbopartopumn X BbiLle, Yem nadoparo-
pun Y. O0beauHEeHHble 3HAYEHUA 3TUX CTATUCTUK NpUBEeAEHbI B Tabnuue 15 n MOryTt ObiTb COMOCTaBMEHbI
C NMOMOLLUBID F-KpuTepuda. AHanu3 TpeTbero rpadpuka nokasbiBaeT OTCYTCTBME 00nactu CcradbunbHOCTU UK
OYEBUAHOIO TpeHaa AaHHbIX. OAHAKO NOYTU BCE 3HAYEHUSA pa3dMaxoB NMOBTOPHbLIX UCCNEA0BAHUN HA PUCYHKAX
12 1 13 meHee 0,2, MHOrME N3 Pa3HOCTEN Mexay nadboparopusamm Ha pucyHke 14 donbLue 3TOro 3HaYeHus.
Takaga cutyaumsa Tpedyer aHann3a, NoCKOosbKy MOXXHO NPeAnonoXXnTb, YTO pasnuyunga mexay naboparopmnamu
3aBUCAT OT NpoObl. CpeaHee apudPMETUYECKOEe Pa3HOCTEN Mexay nadopartopusamun npuBegeHo B Tabnuue
15. 9Ta BeNnMYMHA MOXET ObITb UCNOMNb30BaHA KaK nokasarenb 3HAa4YUMMOCTU Pasnuynim mexxay gaHHbIMU na-
oopaTtopun, HO ee HENb3A UCMONbL30BAaTLb ANA NPOrHO3MPOBAHUA Pa3NMUYNA B AAHHbLIX TEX Xe nadopatopun
npu ganbHeEnULIUX nccneaoBaHuax. Takmum odpasom, Anga npeodbpasoBaHHbIX gaHHbIX IN(Y) — In(X) = 0,443,
Y/X =1,6. CnegoBartenbHo, nadboparopua Y nony4vaeT pesynsrarbl B CpeHEM BbiLLEe, YeM naboparopuda X C
KoadhdbuumeHtom 1,6. OgHaAKO ANA HEKOTOPbIX NPob pasnuyna HamHoro donbLue, a And OCTanbHbIX/MPOYNX
npo6 naboparopusa X nony4yaet Oornee BbICOKNE Pe3ynbTaThl.
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Tabnuua 15— 3Ha4yeHUa norapnudmMa KOHUEHTPpaUUN N CTAaTUCTUKK ANA AaHHbIX Tabnuubl 14

NabopaTtopua X NabopaTtopua Y Nabopatopua X | JlabopaTtopua Y
[1poba PasHocTb Y — X
i I'IOBTIzpltJa/l-lme 1 I'IOBTIsz/l-Ime 2 I'IOBTIsz/l-Ime 1 I'IOBlepS/Tme 2 Baamax n U Baamax In U/ 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 0,11 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
/ 2,36 2,29 2,21 2,16 0,07 0,05 —-0,140
3 2,63 2,61 2,93 2,95 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 3,93 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 1,79 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
2 -1,47 -1,73 —-0,23 —-0,23 0,26 0,00 1,371
OObegWHEHHBLIN pa3Max 0,119 0,083
CpenHee pasHoCTeN Mexay NnadopaTopuamu 0,443
[TpuMmedvaHne — [laHHble npuBedeHbl B Thicayax (K) egnHuu (U) Ha nutp (I) npobbl, rae egquHUL@ COOTBET-
CTBYET KOHUEHTpaUunn MexgyHapogHoro obpasua cpaBHeHUA. OObeANHEHHLIA paHr BbIMUCIIEH B COOTBETCTBUN C anro-
PUTMOM S npunoxeHunsa C.

Y

‘_

10,0 100,0 1000,0 X

X — cpejHee apmq:amemqecme norapugpma KoHueHTpauum ana nadopatopumn X, %;
Y — pas3Max norapucbmMoB KoHUeHTpauum ana nadbopatopum X

PucyHok 12 — Pasmax norapudmMoB KOHLUEHTpaUKWA NOBTOPHBLIX UccrnegoBaHuin nabopaTtopumn X

Y

00 -:m_—

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

X — cpepHee apudpmMeTdeckoe norapudma KoHUeHTpauum ana nadopartopun Y, %,
Y — pa3mMax norapudmMoB KoHUeHTpauun anga nabopatopun Y

PucyHok 13 — Pasmax norapudomMoB KOHUEHTPpaUW NOBTOPHbLIX UccrnegoBaHuUin nabopatopun Y
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Y
3.0
e
T . < 1T
10 X
N = x ¥
XK
- -_-
1.0 X

ol 1
-3,0

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

X — cpedHee apudhmMeTveckoe norapudpma KoHUeHTpauun ana nadopatopumn X nY, %;
Y — pa3HOCTb NorapupmMoB KoHUeHTpauun gna nadopatopun Y 1 nabopatopumn X

PUCYHOK 14 — Pas3HOCTU cpeHUX apudMeTUYeCcKnX norapnddMoB KOHLUEHTpauun ana nabopatopun X n'Y

9 Npadhuyeckne metoabl AN 0O bLEeANHEHUA NoKa3aTernen Nocre HeCKOSIbKUX
payHOOB NporpaMmMbl 3KCNepuMEHTarlbHOUN NPOBEPKU KOMMETEHTHOCTU

9.1 NMNpumeHeHue

Ecnun ncnonb3ytT HOPMUPOBAHHBIE NOKa3aTenu No pesynbrataM HECKONMbKUX payHAO0B, KOOpAMHATOP
OOIDKEH NpeaycMOTPETb NOATOTOBKY rpadPuKoB B COOTBETCTBUK € 9.2 unn 9.3. VIcnonb3oBaHUe Takux rpadu-
KOB, B KOTOPbIX 00beAnHEHbI NoKa3saTtenun Ana HECKONMbKUX NPOBEPOK, MOXET NMNO3BONMUTL BbIABNATL TEHAEHUNN
U apyrme ocoOEeHHOCTU Pe3ynbTaTtoB, KOTOPbIE HEOOXOAMMO UAEHTUMULMPOBATL U KOTOPbIE HE MOTYT ObITb
BbIABMEHBLI MPU UCCNEA0BaAHUN KaXXO0W NMPOBEPKU OTAENLHO.

[TpuMmedyaHune — Mcrnonb3oBaHne NepeMeHHbIX NoKasaTenel, B KOTOpbIX 0ObeANHEHBI MOKa3aTeNn, NonyyeH-
Hble NabopaTopureil, B HECKONBKMX NPOBEPKaX He peKoMeHayeTcs. Y naboparopumn MoXeT OblTb HECOOTBETCTBUE, KOTOPOE
obHapyxunBaeTcs Npu paboTe ¢ nccnegyemblM Matepuanom, UCNonb3yeMbiM B O4HOW NpoBepKe, HO He oBHapyXMBaemMoe
B AIpyrux npoBepkax. [lepeMeHHbI nokasaTenb He NO3BONUT O0OHapPYXWUTb STO HECOOTBETCTBME. VICNONb3oBaHWeE TaKux
nokasarenen B popme nojcyeTa Konn4ecTsa CUrHanoB AeACTBUIA U CUTHaNoB NMpeaynpexaeHnsa onucaHo B 7.9.

9.2 KoHTponbHaa kapta LUyxapTa anga z-uHaekca

9.2.1 O0IMe NOoNnoXeHus

[1na noArotToBKM KapTbl Z-uHAeKca B naboparopum COCTaBnaAloT rpaduk ¢ otaenbHbIMU 3HAYEHUAMU
Z-UHAEKca U rpaHnuamMmm 30H npeaynpexgeHmna n genctemm 2,0 n £ 3,0 (cm. Tadbnuuy 16 n pucyHok 15). Ecnu
NPOBEPAIOT HECKONbKO XapaKTEPUCTUK, B KAXKOAOW NPOBEPKE Z-MHAEKCbl Pa3fnU4YHbIX XapakTepPUCTUK MOTYT
ObITb NpeacraBneHbl HA OAHOM U TOM e rpadouke, HO JaHHbIE PaA3NUYHbIX XapaKTEPUCTUK AOIMKHbI ObITb OT-
MEYEHbI PasnNU4YHbIMKU CUMBONAMKU U/NNKU pasnNUYHbIM UBETOM. PEKOMEHaaLUUN MO COCTaBNEHUIO KOHTPONMbHbIX
kKapT LLyxapTta npuBeageHsl B NCO 8258 [4].

KoHTponbHasa kapta LLyxapra asngaerca adpdPeKkTUBHbIM METOAOM MAEHTUUKALIMK NPOoDnemM, Bbi3biBalO-
LLMX OONbLUNE OTKIOHEHUSA 3HAYEHUN Z-UHAEKCA.

[lpaBuno nHTepnpetauumn KOHTponbLHOU Kaptol LLUlyxapta coctout B TOM, 4YTO Habnogaemoe 3Ha4YeHue
CUMTAIOT BbIXOASALLUMM 3@ YCTAHOBNEHHbIE rPaHuLbl 30HbI CUrHana AeUCTBUN, €CNA

a) eAMHCTBEHHAA TOYKA BbIXOAUT 3a Npeaenbl 30Hbl curHana geucrteun (x 3,0);

D) ABE U3 TPEX nNocneagoBaTenbHbIX TOYEK NEXXAaT BHE 30HbI CUTHaNa npeaynpexaeHusa (£ 2,0).

Ecnn Takaa koHTponbHaa Kapra Llyxapta nokasbiBaeT, YTo Habnogaemoe 3Ha4YeHne BbIXOAUT 3a yCTa-
HOBMNEHHbIE TPaHULbI, HEOOXOAMMO BbINMOMNHUTL AEUCTBUA, onucaHHbie B 4.1. Cneagyetr OTMETUTb, YTO CTaH-
NapTHOE OTKNOHEHMe ANA OLEHKU KOMMETEHTHOCTU G He 004a3aTenbHO ABNAeTCd CTaHAaPTHLIM OTKIOHEHUEM
natoparopHoro cMeweHua (x — X), B 9TOM crny4vae 00bl4MHO NMPUMEHAEMbIE YPOBHU BEPOATHOCTEW, COOTBET-
CTBYIOLLUWE rpaHMuam 30H npeaynpexaeHna n gencrenm kapt LUyxapra, He MoryT ObiTb NPUMEHEHDI.

9.2.2 lNpumep. KoOHUeHTpaLUUA annepreHoB

[Tony4yeHHble gaHHble NpuBeAeHbl B Tabnuue 16 n oTpa>keHbl HA pUCyHKe 15.
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9.3 KOHTpONbHAaA KapTa KYMynATUBHbIX CYMM (KycyM-KapTa) Ana z-mHgekca

9.3.1 O0WwMe NonoXxeHus

YTOObI NOArOTOBUTL TAKYIO KOHTPOSbHYIO KAPTy, KYMYNATUBHYIO CYMMY (KYCyM) 3HA4YE€HUU Z-UHAOEKCA,
NONMy4vyeHHyto nadboparopnen B HECKONbKUX payHaax nporpaMmmbl SKCNEPUMEHTANbHON NMPOBEPKN KOMIMETEHT-
HOCTU, BbIMUCIIAIOT U N300paxkatoT Ha rpadpuke, Kak NokasaHo Ha pUCyHKe 16. NOCKOMNbKY LENb KyCyM-KapThl
COCTOUT B BbISABNEHUN OTKNOHEHUA Z-UHAEKCA OT HYNA, «UEerneBbiM 3HAYEHUEM» ANA KYMYMNATUBHOW CYMMBbI
ABMAETCA HYNb, & 3HAYEHNE KYMYNATUBHOWU CYMMbl MOXET ObITb BbIMUCIEHO KakK 00LIaa CymMmMa Z-MHOEKCOB.

PekomMmeHaauum no cocrtaBneHuto Kycym-kapt npuseaeHol B UCO 7871 [5].

[Tpn N3MEPEHNN HECKONBKUX XapPakTEPUCTUK B KAXKA0W NMPOBEPKE AN KAXO0N XapaKTEPUCTUKU JOIDKHA

ObITb BbIMUCIEHA CBOS KYMVINATUBHAA CyMMA.

Kycym-kaprta aBnsaeTcd ad@PEeKTUBHbIM METOAOM MAeHTUUKaAUUM npodbnem, KOTopble Bbi3biBAOT CME-
LLIEHWUE NPU ONPEAENEHNN XapPaKTEPUCTUKN, ONPeaENAE€MON B HECKONBbKUX NMPOBEPKax. Ecnun Kycym-kapTta yka-
3blBAET Ha BbIX04 HabnNogaemMbiX 3HAYEHUU 3a YCTAHOBIEHHbLIE TPaHULbI, AOMKHbI ObITb BbIMONHEHbLI AEN-

CTBUA B COOTBETCTBUU C 4.1.
9.3.2 lNpumep. KOHUeHTpaLUKUAa annepreHoB

B Tabnuue 16 npuBeaeHbl 3Ha4YEHUA Z-MHOEKCOB N KYMYNATUBHbIE CYMMbI, MONYYEHHbIE NMPU Onpeaene-
HUN TPEX annepreHoB. KymynaTUBHbIE CYMMbI NOKa3aHbl HA pUcyHKe 16. [(padukM nokasbiBaloT, UTO N3SMEHE-
HUS pe3yrnbrartoB nadboparopun npousownun B mapte 1994 r. n coxpaHunucb B AanbHEULLEM.

Tabnuua 16 — HaHHble 20 payHAOB nporpaMmMbl 3KCNepUMEHTaNBHOW NPOBEPKN KOMMETEHTHOCTU, NpeaycMaTpuBalto-

LLlen onpefeneHne KoHUeHTpauuun Tpex annepreHos (d1, f1 n e3)

IlaTa npoBepKu

Z-NMHAEKC allJieprer

d

ObbegUHEeHHbIN Z-UHAEeKC

d1 f1 e3 d1 f1 e3
1991 ., CeHTADPbL -1.4 —0,2 —0,5 -1.4 —0,2 —0.5
1991 ., nekabpb -0 9 -1.3 -1.0 —2.3 -1.5 -1.5
1992 r., MapT 0,2 1,6 1,0 —2,1 0,1 —-0,5
1992 ., NoHb 1.0 —0.,5 —1.1 0,4
1992 ., CeHTAbPL —-04 —1.2 -1.5 -1.5 -1.6 20
1992 ., Aekabpb 00 0,3 —0,8 -1.5 -1,3 -2 8
1993 r., MmapT 0,9 —0,1 -1,1 —0,6 —-1,4 -3,9
1993 ., UOHb 2,0 0,3 1,0 1,4 -1,1 —2,9
1993 ., CeHTADPL 1,7 2.6 3.1 1.5
1993 ., nekabpb —0.8 -1.3 —0.,6 2.3 0,2 -3,5
1994 r., MmapT —-1,0 1,6 0,4 1,3 1,8 -3, 1
1994 ., UOHb —2,0 0,8 0,4 —0,7 2,6 —2,7
1994 ., ceHTADPbL -1.6 4 0 —0,8 —2.3 6,0 -3,5
1994 ., nekabpb 1.5 1.1 —0.8 77
1995 r., MmapT 0,1 0,3 -1,5 —0,7 8,0 -5,0
1995 ., UOHb -1,9 0,1 —0,5 —2.,6 8,1 -5,5
1995 ., ceHTAbpL 0.7 1,2 0.4 -3,3 9.3 -5 1
1995 ., nekabpb 0,3 -1.9 —0,8 -3,0 7.4 -5 9
1996 ., mapT -1.3 -1, —4 3 0,3
1996 r., UOHb —0,4 1,9 0,0 —4.7 8,2 -5,9
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1992-03
1993-03

X — AaTa npoBepku; Y, — z-nHaekc ana annepreHa d1; Y, — z-uHgekc ana annepreHa f1; Y, — z-nHAeKc gnda annepreHa e3.

PucyHok 15 — KoHTponbHble KapThl LLyxapTa Ana AaHHbIX ogHoW nabopaTtopuun B 20 payHaax nporpaMMbl SKCNepumMeH-

Y
10,0

-10,0

1991-09

TallbHOW NPOBEPKN KOMMNETEHTHOCTU (AaHHbIE Tabnuubl 16)

1992-03
1993-03
1994-03
1996-03

—{}— — annepreH d1; —— —annepreH f1; —¥¢— — annepreH e3

X — JaHHble NPoBepKN; Y — KyMyNATUBHASA CyMMa Z-MHAEKCOB

(AaHHble Tabnuubl 16)

PUCYHOK 16 — KycyMm-KapTa ANna gaHHbIX ogHOW nabopaTtopun no 20 akcnepuMeHTanbHbIM NpoBepKaM KOMMETEHTHOCTH
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9.4 Npaduk 3aBUCUMOCTU HOPMUPOBAHHOIO NTAOOPATOPHOr0 CMELeHUA OT BbIOOPOYHOrO
cpeaHero naboparopun

9.4.1 O0wWwKMe NonoXeHus

Ecnn ypoBeHb 3HAYEHUN XapaKTEPUCTUKN UBMEHAETCA B LLUMPOKOM Ananas3oHe OT payHaa K payHAay, rpa-
dOUKM 3aBUCUMOCTU Z-UHAEKCOB UNU APYIMX HOPMUPOBAHHbLIX NOKa3aTernen oT yYPOBHA 3HAYEHUN XapaKTepu-
CTUKU MOKaXyT 3aBUCUMOCTb NabopaToOpHOro CMeLLUEHUA OT 3HAYEHUN N3MEPAEMON XapPaKTEPUCTUKM.

9.4.2 lNpumep. KoOHUeHTpaALMNA annepreHoB

B tabnuue 17 npuBeaeHbl KOHLEHTPALUWUK anmnepreHoB no gaHHbIM ogHOM natopartopun B 13 aKcne-
PUMEHTAnNbHbLIX MPOBEPKAX KOMMETEHTHOCTU. Ha pucyHke 17 nokasaHa 3aBUCUMOCTb Z-UHAEKCA OT YPOBHA
KOHUEHTpauun antuten. 'paduk nokasbiBaeT, Yto naboparopnsa UMEET TEHAEHLUUIO K NONMYYEHUIO MONOXKMU-
TENnbHbIX 3HAYEHUN Z-UHAEKCOB ANA BbICOKMX YPOBHEN KOHUEHTPpaUunM aHTuTen. Ana aTux AaHHbIX CNEeAyeT UC-
NONb30BaThb PErPECCUOHHLIM aHann3, NO3BONALINA ONPEeAENUTb CTaTUCTUYECKYIO 3HAYMMOCTb BbIABNEHHOU
3aBUCUMOCTM.

Tabnunua 17 — KoHueHTpaumna annepreHa d1 B oqHOW nadopaTopuu

NaTa CpeaHas I{I?LIJ-I/IIIIEHTpaLI,MFI Z-MHAEKC
1992 I, UOHb 12,00 0.7
1992 1., ceHTAOpPL 4 82 —1.3
1992 1., nekabpb 17,20 2.3
1993 1., mapT 8,53 1.3
1993 I, UIOHb 8,47 14
1993 1., ceHTAOPbL 2.57 0,3
1993 1., Aekabpb 1.94 0,72
1994 1., mapT 3,78 —0,1
1994 .. UIOHb 207 —-0,5
1994 1., ceHTAbPbL 19,50 2.1
1994 r., nekabpb 3,13 1,3
1995 ., mapT 16,70 1.7
1995 ., UOHb 5,12 05
[TpuMeyaHne — [aHHble npuBeaeHbl B Thicadvax (K) eguHuu (U) Ha nuTp (1) obpasua, rae eanHuLa COOTBET-
CTBYET KOHUEHTPpaLUMN MeXAyHapoaAHOro oopasua cpaBHEHUA.

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

0,0

5,0 10,0

15,0

200 X

X — KoHueHTpauua, kU/l; Y — z-mHaekc annepreHa d1

PUCYHOK 17 — B3anmMocBAa3b z-nHAeKca ¢ YpOBHEM KOHUEHTpaunu ana annepreda d1 no gaHHslM 0g4HOW nabopaTopun
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9.5 ToyeuyHbin rpaduk

Ecnn nccneaytor bonee ogHoOro obbekTa nNpu peanusaunumn nporpamMmbl SKCNEPUMEHTANbHON NPOBEPKU
KOMMETEHTHOCTU, TO MOXET ObITb NONE3HO NOCTPOEHUE rpadPukos, NOAO0OHLIX KOHTPONbHON KapTe LUyxapra.
To4yeYyHbIn rpaduUK aHanorn4yeH rpaduky KOHTPonbHOU KapThl LLyxapta, HO C HECKONMbKMMUK TOYKAMUN B Ka>KabiN
MOMEHT BPEMEHU, TAE NMUHUN COEeANHAIOT cCpeaHMUe 3HAYEeHNA NnoKasaTena B KaXabll MOMEHT BPEMEHMN.

Hu>Xe npuBeaeH NpuMMep cUTyauuu, Korga npoBepAOT cogepXXaHue rMiKo3bl B NATU pasnUYHbIX NPO-
Dax Kaxable Tpu mecaua. Kputepmuem npuUHATUA pe3ynbraTtoB ABNAeTcs ux nameHeHue B uHtepsane £ 10 %
npunucaHHoro sHadveHuna 60 mr/an vnu Bbille U = 6,0 Mmr/an agna npunMcaHHOro 3HavyeHusa Huxe 60 mr/agn.
B Takon cutyaumm npu LLUMPOKON aMnnuTyae U3MeHeHus 3Ha4YeHUnm Ansa OUeHKU Z-uHaekca uenecoodbpasHo
NPUMEHEHUE MoKa3aTend ¢ UCNONb30BaAHMEM YCTAHOBIMEHHOINO CTAHAAPTHOINO OTKNTOHEHUA ANA 9KCMNEPUMEH-
TanbHOW NPOBEPKU KOMMNETEHTHOCTU B 3,33 % unu 2,0 mr/an B 3aBUCUMMOCTKU OT NMPUNUCAHHOTO 3HAYEHUA.

[ padpuk, npeacrtaBneHHbIN HA PUCYHKE 18, NnoKasbIiBaeT €4MHUYHbIE Pe3ynbTarbl BHE TPaHUU £ 3 B Nep-
BOW U TPETLEN NMPOBEPKAX, a TAKXXe HECKONbKO COMHUTENbHbIX 3HAa4eHUW. [laHHble nabopaTopun yKasbiBatOT
Ha HeO4OCTaTOYHYIO MOBTOPAEMOCTb B MEPBOU MPOBEPKE U BbICOKOE 3HAYEHUE cMeLleHnda. Bo BTOpPOM npo-
BEpKe Oblna ycrpaHeHa npobnema npeun3noHHOCTU, HO CMELLEHUE He OblINno yCTPaHEHO. TpeTbs npoBepKa
nokasana yaoBneTBOPUTENbLHOE CMELLEHNE, HO npobrnema, cBA3aHHAasa ¢ NPEeLUU3MOHHOCTbIO, BO30OHOBUNACH.
UeTBepTaa npoBepKa nokasana xopoLluee cCMeLLeHne u yny4vlleHue npeUmn3moHHOCTMN.
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X — JaTa SI{CHepMMEHTaﬂbHOH NPOBEPKU KOMMNETEHTHOCTM, Y — 3HavyeHuWe z-uHAeKca

PucyHok 18 — 3Ha4eHne z-uHaekca Ans U3MepeHuin CoaepkaHns roKo3bl B YETHIPEX payHaax
nporpamMmbl 3KCMEPUMEHTaNbLHOM NPOBEPKN KOMMNETEHTHOCTH
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[TpunoxeHue A
(ob6A3aTenbHoOE)
CumBoOnbli
g — KONMn4yecTBO Npob, nccnegyemelx Npu NpoBepke ogHOPOAHOCTH;
N — KONMWYecTBO MOBTOPHLIX U3MEPEHWUN, BbIMOMHEHHBLIX Ha Npobe;
p — Konn4yecTtso nabopaTopuit, NPUHMMaIOLLNX y4aCcTUe B SKCNEPUMEHTANIbHOW NPOBEPKE KOMMNETEHTHOCTMU;
S — CTaHfjapTHOe OTKNOHEeHWe, XxapaKTepusytoLliee HeoAHOPOAHOCTbL Npob;
S, — CTaHAapTHOe OTKNOoHeHWe BLIOOPOYHbLIX CPeAHUX apUOMETUHECKNX;
s* — pobacTHOe CTaHAapPTHOE OTKMNOHEHWE (CTaHQapTHOE OTKIOHEHUE, BbIMUCIIEHHOE B COOTBETCTBUM C PODACTHLIM
anropuTMoOM);
Uy — CTaHjapTHasi HeonpeaeneHHOCTb NPUNUCAHHOMO 3Ha4YEHNS,
Wy, — pasMax pesynsraToB M3MepeHUI Ha pasHbIX aK3emnnspax oqHoro odpasua;
X — pes3ynbsraT USMepeHun;
x* — pobacTHoe cpefHee apudPMeTUYecKoe (cpegHee apuPMETUYECKOE, BLIYUCNEHHOE B COOTBETCTBUMU C POOACTHLIM
anropuTMoMm);
Z — WHAeKCc, ncnonb3yemMbl 4Ns oUeHKN KOMMNETEHTHOCTH;
D — nabopaTopHOe CMeLleHHE;
X —— MpuUnucaHHoe 3HayYeHue Anga oUueHKN KOMNETEHTHOCTN;
G, — CTaHfapTHOe OTKIMOHEHWe, XapaKkTepusytolllee N3MeHYNBOCTb Mexay nabopaTtopusimu,
6 — CTaHAapTHOE OTKIIOHEHME OUEHKN KOMMNETEHTHOCTMU;
G, — CTaHAapTHOe OTKITIOHEeHWe NOBTOPSAEMOCTH;
Cp — CTaHAapTHOe OTKITOHEHWEe BOCMPOU3BOAUMOCTH;
¢  — KoadDDULMEHT, UCNONb3YEeMblii ANSA NPOBEPKN 3HAYEHUS G , MOMYYEHHOrO SKCMEPTHLIM MyTEM.
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[lpunoxeHue B
(0bA3aTenbHoOE)

[MpoBepka OAHOPOAHOCTU U CTAOUNBHOCTHU

B.1 lNpoueaypa npoBepkn oqHOPOAHOCTM

[Mpouenypa BKIOYAET AeACTBUSA, ONUCAHHBIE HUXE.

a) Belbupatot nabopartoputo Ansi NpoBEpKN 0OAHOPOAHOCTU. ECcnin npoBepKy 0HOPOAHOCTU HEBO3MOXHO BbIMOMHUTE
NN KaXKJ0N N3MepPSIEMON BENUYUHBI, BbIOUPaOT METOS U3MEPEHUA ANS UCMOSNb30BaHUA B NPOBEpKe OAHOPOAHOCTU U
N3MEPSEMYIO XapaKTEPUCTUKY UCCNeAyeMOro matepmana, YyBCTBUTENbHYIO K HeogHopoAaHOCTU npob. Tak, Anda rpaHynu-
POBaHHOIO MaTepuana BelbnuparoT He3aBUCUMYIO XapaKTePUCTUKY (TaKyto, Kak NPOLEHT MaTepuana, NpoxXoAsLlero CKBo3b
CUTO C OTBEPCTUSAMU ONpeaeneHHoro pasmepa). Ecnu pesynsrat UamMepeHnin MeHblue eAUHULBI, XapaKTePUCTUKA C MEHb-
LLMMKN 3HaAYeHMsMK MOXeT ObiTe Bonee TpyaHoW Ans npoBepkn ogHopoaHocTU. (Mpobbl AonXHblI BbITE TaKUMKU, YTOOL
pasmMepbl OTAENbHLIX YacTUL MoKasblBann KpaHWe 3HauYeHUs xXapaktepucTukun. MNpobbl HEOAHOPOAHLI, eCcnn pasmMephbl
OTAENbHBIX YaCTUL, CUITBHO pas3nunyaroTcs. )

b) lNoarotTaBnuBaroT U ynakoBbIBaKOT NPoObl ANA 3KCNEPUMEHTalNbHOW NPOBEPKN KOMMNETEHTHOCTU B COOTBETCTBUU
C nporpaMMon, obecrnevynBas 4OCTaTOMHOE KONMMYECTBO NpoO ANA y4acTHUKOB NporpaMmel U NPOBEPKU OAHOPOAHOCTH.

¢) M3 ynakoBaHHbIX Npod crnyvyaHelM 0bpa3oM oTOUpatoT g npod, rae g = 10. Konnyectso npod ANA NpoBEPKU
OAHOPOAHOCTU MOXET OblTb YMEHLLUEHO, €Cnn UMEtoTCA Noaxoadalune AaHHble npeablayLllnx NpoBepoK o0gqHOPOAHOCTH
018 Npod, NOAroTOBMEHHLIX C MPUMEHEHNEM TEX Xe caMblX Npoueayp.

d) MNogrotaBnuBaroT ABe Uccrnegyemble NOpUNK U3 KaxXaon Npodbl, MCNONb3yA NPUEMbl, COOTBETCTBYHIOLLIME NUCCEe-
OYEMOMY MaTepuany, Ytodbl UCKITHOYUTE pasnnyna Mexay ncenegyeMmbiMn NnopUnaMM.

e) CnyvyanHblM 00pa3oM OTOUPaKT 2 I UccneayemMblx nopUnin U onpeaenatoT pes3yneraTtbl UAMEPEHUN Ha KaXaou
nopuuKn, nonyyas cepuro pe3ynesratoB U3MepPEeHUN B YCITOBUAX MOBTOPAEMOCTN.

f) BeluncnsatoT obuwme BeibopodHble cpefHMe BHYTPU Npod X ..., BbIBOpoYHOE cTaHgapTHOE OTKNOHEHUE (BHYTPMU-
3KIEMMIIAPHOE) Sy U MEXIKIEMMMAPHOe CTaHAapTHOE OTKIMOHEHWe S, B COOTBETCTBUU ¢ B.3.

B.2 Kputepuun npoBepku ogHOpPOAHOCTH

CpaBHMBAKT MEXIK3IEMNNAPHOe CTaHAapTHOe OTKIIOHEeHUE S, CO CTaHAapTHLIM OTKITOHEHWEM OLIEHKN KOMMETEHT-
HOCTU & . [poBbl MOXHO cYUTaTb OAHOPOAHBIMU, ECIN:
S. <0,36.
s =5 (B.1)
KoadbpuumeHT 0,3 03Ha4YaET, YTO NPU BbINMONTHEHUN KPUTEPUSA MEXIKIEMMINAPHOE CTaHAapPTHOE OTKIOHEHNE He MNpe-
BbiLlaeT 10 % cTaHAapPTHOMO OTKITOHEHUSA 3KCNEPUMEHTalIbHON NPOBEPKN KOMMETEHTHOCTU. ECnKn STOT KpUTEPUIA HE Bbl-
MOJNTHAETCS, TO KOOPANHATOP AOIMKEH NPeAnpUHATL cneayroline 4eicTBUS.
a) MpoBepuTb NpoLeaypy NOAroToBKM Npob Ha NpegMeT BO3MOXHBLIX YITyYLLEHWNA.
b) PacnpocTpaHnTb 0iMHaKOBOE KONMMYecTBO NMpob Ha Kaaoro yd4acTHUKa NporpamMmMbl SKCNepUMeEHTaNTbHON NpPo-

BEPKN KOMMETEHTHOCTU U noTpeboBaTk, YTOOLI pe3ynsraThl M3MEPEeHUid ObINK NonyyYeHbl Ha kaxaon npobe. HeoaHopos-
HOCTb Npob yBeNnYnBaEeT CTaHAapTHOE OTKNOHEHMWE, XapaKTepuayrLllee N3MEHYMBOCTbL B Npeaenax npob:

2 2
Gr1 :\/Gr T Ss (B.2)

Mcrnonb3oBaTk 6,4 BMECTO G, B BbIpaXeHun (2) npu Beibope KonuyecTsa NOBTOPHBLIX U3MEPEHUI.
c) BKIOMUTE MEXIKIEMMNIAPHOE CTaHAapTHOE OTKNOHEHWE B CTaHAapTHOE OTKITOHEHME 3KCNEePUMEHTalTbHON NPo-

N

BEPKHU KOMMNETEHTHOCTHW, BbIMACIAA © CliedyrLlLUnM 06p830M:

- A2 | o2
C = \/G Sc,
s (B.3)
e 6, — CTaHAapTHOEe OTKINOHEHWE SKCNepUMEHTanbHOU NPOBEPKU KOMMNETEHTHOCTU, KOTOpPOE HE BKNKOYaeT Npenno-
NOXEHUA O HEOAHOPOAHOCTU NMPoo.
B.3 ®opmMynbl And NnpoBepKu oqHOPOOHOCTMH
[1pn npoBepke OQHOPOAHOCTU AaHHbIE UMEKT BUA:
Xt, ko

rae t — cooTBeTCcTBYET nNpobe (=1, 2..., 9),
K — COOTBETCTBYET Uccnegyemon nopunn (k =1, 2).
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Mo AaHHbIM ABYX NOpUMIA onpeaensitoT BeIOOpoYHbIe CpelHNE N pasMaxi:

Xp = (Xp 4+ Xg 0)l2, (B.4)
W = |Xg 4 — X¢ ol (B.9)
BuivncnaroT obllee cpefHee apudmMeTndeckoe (no nopunam u npodbam)

N ero CraHgapTHoe OTKITOHEHUE

S =2 =X (g =) -

Bbl4ucnawoT CTaHAapTHOE OTKITOHEHWE B MNpeieiiax I'Ip06

sw =YW} /(29). a8

r4e cyMMUpoOBaHue BeaeTca no npobam (t=1, 2, ..., @).
3aTeM BbIMUCNAKT MEXIK3IeMNNApHoe cTaH4apTHOE OTKIOHEHUE

Sq =2 — (s /2). 8.9

[] PUMEHaAHNE — BMmecTo Toro 4todbl MCNonb3oBaTh Pa3Maxi, MOXXHO UCTMNOJ1b30BaTbk CTaHAaPTHBIE OTKITOHEHWNA
MeXay nccnegyemMblMU NOPUNAMU Sy = Wt\/i.

B.4 lNMpoueaypa npoBepku cTabUNbLHOCTH

a) [lna npoBepkn cTabUNBHOCTU UCMONBb3YIOT TY XKe caMyto NadbopaToputo, YTo U ANS NPOBEPKN O0AHOPOAHOCTU. UcC-
NONb3YIOT TOT XX€ METOA U3MEPEHUN N U3MEPAIOT TY XKe XapaKTepPUCTUKY MaTepuana.

b) BpeMeHHOW nHTepBan Ana nNpoBepkn 0AHOPOAHOCTU N CTAaDUNBHOCTU AOMXEH COOTBETCTBOBATL UHTEPBANY Bpe-
MEHW MONyYeHUs pe3ynbraToB yd4acTHUKaMU SKCnepUMeHTanbHOW NPOBEPKN KOMMETEHTHOCTH.

c) OTOupareT cnyyaHsiM o6pa3oMm g npob, rae g = 3.

d) NogrotaBnunBaloT ABE UccrneayemMmble NOpUnn U3 Kaxaon npodbl, UCMOMb3ya TE XXe METOAUKK, YTO U NPU NPOBeEpKe
O4HOPOAHOCTM.

e) OTOupaloT cnyvyamHblM 0Opa3oM 2 r UccrnegyembolX MOPUNA, NONYYarT pesynbraTbl U3MEPEHUN Yt k Ha Kaxaon
nopunun n PopMUPYIOT CEPUD UIMEPEHUN B YCNOBUAX MOBTOPAEMOCTN.

f) BeluncnstoT obulee cpeHee apudMETUYECKOE Y M3MEPEHUIA, NONYyYeHHbIX NPU NPoBepKe CTabUNBHOCTH.

B.5 Kputepuun npoBepku cTabUNbHOCTH

CpaBHUBaAKOT cpefHee apUPMETUHECKOE pe3ynbraTtoB N3MEPEHUN, NONMYYEHHbLIX MPU NPOBEPKE OAHOPOAHOCTU, C
OOLWLMM CpeHUM apUPMETUYECKUM PEIYNBTATOB, NOMYYEHHbLIX NPU NpoBepKke cTabUnbHOCTU. [podbI MOXHO CYUTAaTbL CTa-
OUNBHBbIMU, ecni

| x - y[<0,36. (B.10)

CCINN STOT KPUTEPUIA He BLIMOMHAETCS, CleAyeT pacCMOTPETb NPoLeaypbl NMPUrOTOBNEHUS U XpaHeHMs Nnpob Ha
npeaMeT BO3MOXHOIO YNyuYLLEHUS.

B.6 MNMpumep. CoaepxaHue meau B coeBon Myke (Mr/r)

B nporpamMme akcnepuMeHTanbHOW NPOBEPKU KOMMNETEHTHOCTU, B KOTOPOW UCMONBL3YIOT B Ka4eCTBE UCCNedyeMOoro
MaTepunana COeBYIO MYKY, Ha OCHOBE Pe3yfibTaToB 3KCNEPUMEHTa NO OUEHKe NMPeLN3NOHHOCTU ObINO YCTAaHOBMNEHO CTaH-
AapTHOE OTKIOHEHUE OUEeHKM KOMNeTeHTHOCTU & = 1,1 Mr/r. CornacHo Kputepuio (B.1) MeXaK3eMnnapHoe cTaHgapTHOE
OTKNOHEHWE AOMKHO ObITh He Bonee YeMm

0,3-1,1=0,330 mMr/T.

[ns npoBepKkn oaHOPOAHOCTU crnyYaiiHblM o6paszomM 6bino otobpaHo 12 Npob coeBOil MyKK, MNOArOTOBMNEHHbLIX ANS
3KCNEepPUMEHTanbHOM NPOBEPKN KOMMNETEHTHOCTU, U ONPEAENEHO cofepKaHne Mean B ABYX UCCNEeAYEMbIX MOPLUAX KaXK-
non npobbl. MNonyyeHHble AaHHbIEe NpuBeAeHbl B Tabnuue B.1 BMecTe ¢ BEIOGOPOYHBIMA CPEAHUMU U pasMaxamu Mexay

pedylibrataMu, NoJiy“eHHbIMW OJ1A4 UCCrielyeMbIlX I'IOpLI,MFI.
B cootBeTcTBUU C B.3 NoJiy4eHbl crieyrune SHa4vYeHWNA.

- 06Llee BEIGOPOYHOE cpefHee x =10,02 mrir;
- CTaHAapPTHOE OTKMOHEHUE BLIOOPOYHBLIX CpeaHUX s, = 0,340 mr/r;
- CTaHAapTHOE OTKMOHEHWE B Npefenax npob Syy = 0,246 mr/r.
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S = 0,292 mr/r.

OT0 3Ha4veHune meHblue 0,330 Mr/r, cnegoBaTeNbHO, MOXHO cHYUTaTb NPobbl 0AHOPOAHBIMU ANA UCNONB30BaHUA NPU
3KCNepUMeHTanbHOM NPOBepKe KOMMNETEHTHOCTU B COOTBETCTBUM C NPOrpaMMOoi.
nsa npoBepkn ctabunbHocTU Tpu Npobbl M3 Bcex ObinNu npoBepeHbl TON e camoin nabopartopuein oauH MecsL

cnycTs U nonyyunun BelbopoyHoe cpeaHee ¥ = 10,78 mr/r. PasHocTb ¥ — X = 0,76 Mr/r npeBbiwaet 0,36 = 0,33 mr/r,
cnepoBaTenbHO, NPoObl MOXHO CHUTATL HECTAaOUNBHBIMMU.

Tadbnuua B.1— PesynbraTbl, NONYy4YeHHbIE NPU NPOBEPKE OAHOPOAHOCTU CoAepKaHNA Mean B COEBON MyKe (Mr/T)

Homeptnpofﬁbl Mconenyer«:aﬂ nopLmS I/Iccnep,yerx;aﬂ nopuns apmcﬁnﬁif:jeecme :f;“;??;:ﬂﬁ
npo6bl X; nopLUuamMn 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
3 9,6 10,1 9,85 0,5
/ 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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[MTpunoxeHue C
(ob6A3aTenbHoOE)

PobacTHbIN aHANU3

C.1 Anroputm A
[aHHbIW anropuT™ NO3BONAET NONYYUTb POOACTHLIE 3HAaYEHUA BEIOOPOYHLIX CPeAHErO N CTaHAapPTHONO OTKNOHEHUS.

[TpumedaHne 1 — ANroputmMel A S HACToALLEro NpunoXXeHna cooteeTcTByOT NCO 5725-5.

[] PUMEHAHNKNE 2 — PobacTHOCTL ABNAETCS CBOWCTBOM allfopuUTMa ornpejgerieHnA OUeHOK. HOﬂquHHble C No-
MOLLUBHO TaKOro aJqiroputMa OUeHKM HEKOPPEKTHO HaldblBalkoT p06aCTHbIM Bbl60p0‘-lelM cpeaHrM U p06aCTHbIM Bbl60p0q—
HbIM CTaHOaPTHBIM OTKITOHEHUEM. OaHaKo 3TH TePpMWUHbBI UCMNOJTIb30OBaHbl B HACTOALLEM CTaHAaPpTe OJ1A YINPOLUEeHWUA Tep-
MUHoNnoruun. oA p06aCTHI:>IM Bbl60p0‘-IHI:>IM cpedHM crnegyer NoHnMarbe OUEHKY cpeiHero reHepaanoﬁ COBOKYIMTHOCTW
AdHHbIX, NOJNTYYMeHHYHO B COOTBETCTBUN C pO6ElCTHI::IM allMOPUTMOM. AHanorm4yHo nopj p06aCTHbIM CTaHA4aPTHBIM OTKJTOHE-
HUEM CriedyeT NOHNMaTb OUEHKY CTaHAapPTHOIO OTKINOHEHWUA reHepaanoﬁ COBOKYINHOCTHU AaHHbIX, NOJIYMeHHYHO B COOT-
BETCTBUN C p06aCTHbIM allfMOPUTMOM.

PacnonararoT P AaHHbIX B NOPALKE Hey6bIBaHVIFIZ

X1, X9y oy Xjy ooty Xpy

PobacTHoE BbIGOquHOE cpegHee U pOGElCTHOe CTaHAapTHOE OTKIIOHEHUE 3TUX aHHbIX obo3Ha4aroT xX* 1 s*. Bbl-
YUCNAKT HaYallbHble 3Ha4YeHUa Ana x™ U s™:

X* = MeaunaHa (Xq, Xo, ... xp), (C.1)
s* = 1,483 - Mmeanana (|x; — X7|, |xo — X¥|, ..., \xp — X*|]). (C.2)

BblMUCRAOT
o = 1,568 (C.3)

Hna kaxpaoro x; (1 =1, 2, ..., p) BBIMUCTALT:

-

X* -0, ecnn X; <x* -0

25

X; =sX*+0, ecnn Xj > X"+ 90 (C.4)
X, ecnn XF—-o<x<x*+0.

BeMUCNAKOT HOBBLIE 3Ha4YeHuna x* n s*:

X = X /p, (C.9)

s =1134 | ¥ (x; —x*V (p-1) (C.6)

P00acTHbIe OUEHKM X* U $* nony4atoT Ha OCHOBE UTEPATUBHBLIX BbIMUCITEHUA, T.€. NOBTOPHBLIX BbIYUCIEHUA X* N $* B
cooTBeTCcTBUKN C (C.1)—(C.0) ¢ ncnonbaoBaHMeM U3MEHEHHLIX AaHHbLIX, A0 TEX NOP NOKa NpoLecC He HaYHET CXoaUThCa,
T. €. pa3HOCTU NpeabiAyLnX U NOCNeaAyLLNX 3Ha4YeHN X* N s* He CTaHyT npeHedbpexnmo Marnbl. ODbIYHO UTepaTUBHLIE
BbIYUCIIEHUA NpeKpallakoT Npu coBnageHUn npeablayLmx n nocneayrowmnx 3Ha4eHUN 40 TPETLENO 3HaKa nocne 3andaTou.
MeTog npurogeH Ana paspaboTKn KOMMNLKTEPHOW NPorpamMmmei.

C.2 ANroputmMm S

[1aHHbIA anropuTM NPUMEHSIOT K CTaHAAaPTHLIM OTKIOHEHUSIM (UK padmaxam). ANropuTM NO3BOMNSAET NONYYUTb PO-
6acTHoe obbeMHEHHOE 3Ha4YeHNe cTaHAapTHLIX OTKNOHEHWIA NN pa3MaxoB.

MMetoLLnecst p AaHHbIX pacronaratoT B NopsaaKke HeyObiBaHUS:
Wy, Wo, ..oy Wj ..y W,

ITO MOTYT ObITh Pa3MaxXin U CTaHA4aPTHBIE OTKITOHEHWA.
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HanbHenllne BeIMUCIEHNA NpeanonaratoT, YTo KaxaoMy U3 3Had4eHnn w; (1 = 1, 2, ..., p) COOTBETCTBYET O[JUHaAKOBOE
4yucno cteneHen ceobdoabl v. Ecnn w; — pasmax, v = 1. Ecnn w; — cTtaHAapTHOe OTKNOHEHWe n pesynbraTtoB UCCreoBa-
HUA, TO v =(nh—1). 1o Tabnuue C.1 onpenensatoT 3HAa4YEHUSA & U 1.

BblyncnaoT Hav4anbHOE 3Ha4YeHne w*

wW* = mMeauaHa (w,, W,, ..., wp). (C.7)
BbIMUCIAT W =1 ° W* (C.8)
Hna kaxgoro w; (1 =1, 2, ..., p) BBIMUCNALT:
« [ w, ecnu W; >\
W',' = 5
W, eCnin W; < (C 9)
BblyncnaroT HoBoOe 3HavyeHne w*
3} ¥\ 2
W = i\/Z(W, ) /P- (C.10)

PobacTHYO OLIEHKY W* nonyYatoT utepaTMBHBIM METOIOM, BBIYUCNSAS 3HaYeHWe W* HECKONbBKO pas, noka npoLecc
HEe Ha4YHET CXOAUTLCS, T.€. Pa3HOCTb 3HAa4YEeHUN W*, COOTBETCTBYHOLLUUX NpeablayLLed N NoCneayoLWen UTepaunn, He CTaHeT
npeHebpexunmo mana. ObbIMHO BEIMUCIEHUA NPeKpalLLatoT, eCrnn 3Ha4YeHUsA W* B NocnefoBaTernbHbIX UTepaLUax coBnaja-
0T B TPETbEM 3HaKe nocne 3ansatoi. MeTtog npuroaeH Ans pa3paboTKkn KOMNBIOTEPHBLIX NPOrpamMm.

Tadonunua C.1 — 3HayveHUs KOS MDPULUNEHTOB & U 1| ANA anroputMa S

UYucno cteneHen ceoboabl v 3HavYeHne KoadhduumeHTa n 3HaYeHWe KoagpduumneHTa &
1 1,645 1,097
2 1,917 1,054
3 1,444 1,039
4 1,395 1,032
5 1,359 1,027
6 1,332 1,024
/ 1,310 1,021
3 1,292 1,019
9 1,277 1,018
10 1,264 1,017

[TpuMedaHNe — 3Ha4YeHUA & U 1 COOTBETCTBYIOT NpuBedeHHbIM B npunoxeHun B UCO 5725-5.
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[punoxeHue A
(cnpaBo4YHOE)

CBeaeHuss 0 COOTBETCTBUMU CCbINMOYHbIX MeXAYHAPOAHbIX CTAHOAPTOB CCbINTOYHbIM
HauuMoHaNbHbLIM cTaHaapTam Poccunckoun degepauun

Tadbnwnua A1

O0o03Ha4YeHNe CCbINOYHOIo o —

MeXAYHapPO4HOIo COOTRETCTRBUS Obo3Ha4vyeHne N HaunmeHoBaHue cooTBETCTBYHOLLETIO HALUWMOHAJIBHOTO CTaH4apTa
CTaHAdapTa

NCO 3534-1:1993 IDT [OCT P 50779.10—2000 (MCO 3534-1—93) « CTaTnctnyeckne metoabl. Be-
DOATHOCTb U OCHOBbI CTAaTUCTUKU. TEPMUHBLI U oNpegeneHna»

NCO 3534-2:1993 IDT [OCT P 50779.11—2000 (MCO 3534-2—93) «CTaTuctnyeckme metoabl. CTa-
TUCTUYECKOE yNpaBneHne KadyecTBOM. TepMUHBLI U onpegeneHna»

MCO 5725-1.1994 IDT [OCT P NCO 5725-1—2002 «TOYHOCTb (NpaBUBHOCTE U NPELN3NOHHOCTL)
METOA0B U pe3yneraTtoB namepeHun. Yactb 1. OCHOBHLIE MONOXEHUA N OMNpe-
LeneHna»

NCO 5725-2:1994 IDT [OCT P NCO 5725-2—2002 «TOYHOCTb (NpaBUNBHOCTL U NPEUN3NOHHOCTD)
METOAOB U pe3yneratoB namepeHun. Yactb 2. OCHOBHOW METOL onpeaeneHuns
NOBTOPAEMOCTU U BOCNPOU3IBOAUMOCTU CTaHAAPTHOro MeToga UsMepeHUun»

NCO 5725-3:1994 IDT [OCT P NCO 5725-3—2002 «ToYHOCTb (NpaBUNBHOCTE U NPEeUN3INOHHOCTL)
METOA0B U pe3ynbraTtoB UaMepeHnn. Yacte 3. [1poMeXyToUHbIE NoKasaTenu
NPeUU3INOHHOCTU CTaHg4apTHOrO MeToda U3MepPeHUn»

NCO 5725-4:1994 IDT [OCT P NCO 5725-4—2002 «TOYHOCTL (NpaBUNBHOCTL U NPEUN3NOHHOCTL)
METOA0B N pe3ynbraTtoB namepeHun. Hacte 4. OCHOBHbIE METOALI ONpeaene-
HUA NPaBUNMBHOCTU CTaH4aPTHOro MeToga U3MepeHUn»

NCO 5725-5:1998 IDT [OCT P NCO 5725-5—2002 «TOYHOCTb (NpaBUNBHOCTL U NPEUN3INOHHOCTL)
METOAO0OB U pe3ynkTaTtoB U3MepeHun. Yactb 5. AnbTepHaTUBHbIE MeTOALI
onpegeneHna NpeUn3noHHOCTU CTaHgapTHOrO MeToga U3MepPeHUn»

NCO 5725-6:1994 IDT [OCT P NCO 5725-6—2002 «TOYHOCTL (NpaBUNBHOCTL U NPEUN3NOHHOCTD)
METOA0B U pe3ynbTaToB naMepeHuin. Hacte 6. Micnonb3oBaHWe 3Ha4YeHUN TOM-
HOCTU Ha npakTUKe»

NCO 8258:1991 IDT [OCT P 50/779.42—99 (NCO 8258—91) «CTtatuctnuvyeckme metoabl. KoH-
TpoNnbHble KapThl LLyxapTa»

MCO/MOK 17025:2005 IDT [OCT P UCO/MBK 17025—2006 «ObLwne TpedboBaHNA K KOMNETEHTHOCTN UC-
NblTaTenbHbIX U KannMbpoBOYHbLIX NabopaTopuiny»

[TpuMmeyvyaHNne — B HacToALen
BETCTBUA CTaHOapTOB:

DT — WAEHTUYHbIE CcTaHZ4apThl.

Ta6n|/|u,e NCrosib30oBaHO Clriedyrulee yCl1iOBHOE 0003HAYEHNE CTEMEHU COOT-
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Pefaktop AL Cmynoea
TexHudeckun pegaktop B.H. lpycakoea
Koppektop M.B. byyHas
KoMnbloTepHaa BepcTka A.B. becmyxeeol

CaaHo B Habop 12.12.2011. MoanucaHo B nevatb 13.03.2012.  dopmart 60x84%s.  MapHuTypa Apuan.
Ycn. ney. n.6,98.  Y9J.-usa. n. 6,20. Tupax 111 aks. 3aK. 234.
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