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FOCT ISO/IEC 17043-2013

FOCT ISO/IEC 17043-2013 OueHKa
cooTtBeTcTBMA. OCHOBHbIe TpeboBaHMUSA K
npoBeAeHUo NPOBEPKU KBanuPpuUKaumu.

4. TexHn4YecKkue TpeboBaHUA.

4.4. Pa3paboTKa nporpamm NpoBepPKU
KBannPuKkaumm

4.4.4. MeToabl CTaTUCTUYECKOrO pacyeTa

4.4.4.1. Cnepyet pa3paboTtaTtb MeToAabl
CTaTUCTUYECKNX PACYETOB, OTBEYaoLLME
LenAam Nporpammbl U OCHOBAHHbIE Ha
BMAE AaHHbIX (KaYeCcTBEHHbIe Uaun
KOJINYECTBEHHbIe, BK/1OYAs NOPAAKOBbIE
N KaTeropuimHble AaHHble),
CTaTUCTUYECKUX AONYLUEHUSAX, NpUpoae
OLWMOOK M Ha OXKMAAEMOM KOJIMYECTBE
pe3ynbTaTos.

[MpunoxeHune B. CTaTucTU4eckne metoabl
ANA NPOBEPKU KBaNUPUKALUW.

MEXIOCYBAPCTBEHHbLIW COBET MO CTAHOAPTU3ALIUW, METPONOIAK U CEPTUGUKALIMA

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(1sc)

- rocT
MaxcHgIRAnC TmHANE ISO/IEC 17043
2013

OLIEHKA COOTBETCTBMUA

OcHoBHble Tpe6oBaHUA K NpoBeAeH IO NPOBEPKU
KBanucukaymum

(ISO/IEC 17043:2010, IDT)
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ISO 13528:2015

ISO 13528:2015 Statistical
methods for use in proficiency
testing by interlaboratory
comparison.

FOCT P 50779.60-2017
CTtaTuctnyeckmne metoapbl.
[lpumeHeHne Nnpu NpoBepKe
KBannPuKaumum nocpeactsom
MeX1abopaTopHbIX
MCNbITAaHUN.
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[lononHUTEeNbHble HOPMaTUBHbIE JOKYMEHTbI

a) 1ISO 5725:1994 Accuracy (trueness and precision) of
measurement methods and results

b) FOCT ISO Guide 35-2015 CraHaapTHble ob6pasubl. Obuime
N CTaTUCTMYECKME NPUHLMUNbI cepTudumKaumm (atrectaumm)

c) Thompson M., Ellison S. L. R., Wood R., "The International
Harmonized Protocol for the proficiency testing of analytical
chemistry laboratories" (IUPAC Technical Report), in Pure
and Applied Chemistry, Vol. 78, No. 1, pp. 145-196, 2006

d) Kuselman I., Fajgelj A. IUPAC/CITAC Guide: Selection and
use of proficiency testing schemes for a limited number of
participants—chemical analytical laboratories (IUPAC
Technical Report) in Pure and Applied Chemistry, Vol. 82,
No5, pp.1099-1135,2010
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Hosble 0603HauveHuna ISO 13528:2015

Statistical methods for use in proficiency Statistical methods for use in proficiency testing

testing by interlaboratory comparisons by interlaboratory comparison

standard deviation for proficiency testing  The standard deviation for proficiency
(assessment) O asessment O-pt (SDPA)

Assigned value X Assigned value Xpt

rOCT P UCO 13528-2010 FOCT P 50779.60-2017 (MCO 13528:2015)
Ctatuctmyeckme metoabl. NMpumeHeHne Ctatuctnyeckme metogpbl. lMpumeHeHue npu
NPW 3KCNEePUMEHTA/IbHOM NPOBEPKE NpPOBEPKe KBaNUPUKALIMM NOCPEACTBOM
KOMMNETEeHTHOCTU NOCPeAcTBOM MeXK1abopaTopHbIX UCMbITAHUN

MeXK1abopaTopPHbIX CPABHUTENbHbIX
UCMNbITaHUNA

CTaHOapTHOE OTK/IOHEHME OLLEHKM CTaHAapTHOE OTK/IOHEHME OLLEHKM
P

KomneteHTHoct O kBanudukauun O pt

MpunucaHHoe 3HaYyeHue X MpunucaHHoe 3HayeHue Xpt
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AHanus AaHHbIX Y4aCTHUKOB

1. OueHKa Bbibpocos (outliers), KBasuBbibpocos
(stragglers). Kputepun Koxpena, Npabbca.
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2. PobacTtHble meToabl:
a)llpocTble oueHKu
b)AnropmnTMmbl C NTEPATUBHOMN LLIKAIOM

c)CnoxHble anAa sbluMcaeHma oueHkmn Q, Qn , metoa
Xamnens
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lpadpuueckoe npeacraBneHme AaHHbIX Y4aCTHUKOB
'mctorpamma. Npadumk aaepHOn NAOTHOCTMU.
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MHoromoaasibHOCTb

Philip J. Lowthian and Michael Thompson «Bump-hunting for the
proficiency tester-searching for multimodality» ANALYST (2002)

Michael Thompson «Using mixture models for bump-hunting in the
results of proficiency tests» Accred Qual Assur (2006) 10: 501-505
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MeTopa BUpPTYa/ZibHbIX BbI6OPOK

[MpumeHeHne meToaa BUPTYa/bHbIX BbIOOPOK (bootstrap-
meToa,)

2 . h=0.067

1.5 2.5 35
Analytical result, Moisture, % m/m

Philip J. Lowthian and Michael Thompson «Bump-hunting for the proficiency tester-searching for multimodality»
Analyst, 2002, 127, 1359-1364
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MporpammHasn cpena BbluucneHmnm R

https://www.r-project.org/

Qaitn Mpaska Bwa Xypwan 3awknagkn WacrpymenTtsl  Cnpaska

R R: The R Project for Statistical - X [lag
™ = 1]
&« c @ ‘ [OF W ttps://www.r-project.org Voo w ‘ LN @ @
~
'he R Project for
Statistical C ti
[Home] "F R Consale =
~ i
Download R -- 3TO OpPOSKT, B KOTODOM COTDYAOHMHaST MHORECTBO paspaboTumMKoEs.
Beemure 'contributors()' ONR NOAYYeHMA HONONHUTENBHOM MEbODMALLGL ¥
R"-“ '‘citation()' mnA OSHAKOMNEHMA C NPAaBMNIaMM YOOMMHAHMA R M €r0 makeTos
c N B OySIMEaLMAR
R P - t Beemvre 'demo () ' onA 3anycxa OeMOHCTDAUMOHHHX nporparzs, 'help()' -- ana
rr.:]ec NOMYyYEHMA COpaskM, 'help.start()' —-- OAR OOCTYyNa K COpaBKe uspes Spaysep.
Beemmre "g() ", uTofSm BEOITM M3 R.
About R
LOgO [Sarpy=eHo paHee coxpaHeHHos pafoues ODpPOCTRAHCTEC]
i v (boot) #for bootstrap estimates
CGntrIDUtGrS v (pastecs) #for descriptive statistics
What's New?
Reporting
Bugs .
Conferences | > opeiens(digits = 3
> stat.desc(colif)
Search nbr.wval nbr.null nbr.na min max range
35.0000 0.0000 0.0000 2.0800 4.2200 2.1800
Get Involved sum median mean SE.mean CI.mean.0.95 var
l\]alllng Lists 123.9200 3.6400 3.5408 0.0756 0.1538 0.19388
W
std.dev coef.var
DEVEHCIDE!I’ 0.4470 0.1263
> #CONDITIONS
F'ages 5 #standard deviation “fitness for purpose”
R Blog
5, xlim=c(l,5) , im=c(0,1.5),
. 10)
| black", lwd=3)
R Foundation|
Foundation +
+ ussian™, bw=bw) N
Board 3
Lamhare + bt
#BOOTSTRAP MCDE CALCULATION AND ITS UNCERTAINTIY
> set.seed(220) #START PCINTI OF BOCTISIR
> boot.statistics<- boot(colif,theta,
> boot.statistics #MODE AND STANDARD ER
v L
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padnueckoe npeacrasneHue gaHHbIX

Figure E.5 1SO 13528:2015
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OnpeaeneHve NPUNUCAHHOIO 3HAYCHUA X,

Xoi-?

MeToabl onpeaeneHnUa NPUNMCAHHOIO 3HAUYEHUA X, U ero
CTaHAApPTHOW HeonpeaeneHHoCTH u(x,,)

7.3 CoctaB 06pa3uoB (cmecu);

7.4 CRM (CeptudmumnpoBaHHbIMN CTaHAAPTHbIN 06paseu);
7.5 Pe3ynbraTtbl oagHOM nabopaTtopuu;

7.6 dKcnepTHble nabopaTtopuu;

7.7 CornacoBaHHOe 3Ha4YeHune Y4aCTHUKOB.
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OnpepeneHue Kputepmes OLEHKU paboTbi
nabopartopuu

pt

8.1 MakcMmanbHO A0NYCTUMAA NOrPeLIHOCTb;
O, = OE/3HayeHune rpaHuLbl 30HbI AeCTBUA.
8.2 YyBCTBUTENbHOCTb 9KCNEpPTOB,;

8.3 Mpeabiaywme payHabl;

8.4 O6bwaa moaenb XopBMua;

8.5 CtaHpapTHbIK meTog, (ISO 5725);

8.6 Mo pe3ynbTraTtam y4aCTHUKOB.

13
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CtatucTnkmn GyHKLUOHMPOBAHUA NabopaTopuis

CTaTUCTUKN GYHKLUMNOHNPOBAHMA (MHAEKCbI — Score) AO/KHbI
COOTBETCTBOBATb LLe/IAM NPorpammbl KBannpuKaumm u
NO/13KHbl ObITb IETKO MHTEPNPETUPYEMbIMKU NPOBaNAEPOM U
YYaCTHUKaMM.

OrpaHn4eHus HeonpeageneHHoctTm npnnmMCaHHONro sHa4eHu1A.
u(xpe) <0,30pt  ynm  UXpe) < 0,16

Ecnn He BbinosHAeTCAa:

Bbl60p dJ/IbTEPHATUBHOIO MmeToda onpeageneHmna Xpt ;

yyer u(x);

BblAENNTDb rpynfnbl YHaCTHNKOB,

MHPOPMUPOBAHUE YHACTHUKOB O PaKTe M BbIBOAAX.
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CTaTUCTUKN PYHKUMOHMPOBaHUA nabopaTtopum

9.3. OueHKa OTK/IOHEeHUA (NOrPeLLIHOCTU N3MEPEHNIN)

9.4. z-nHAeEKC

ObwenpuHAaTas nHtepnpetaums FOCT ISO/IEC 17043-2013
- pe3ynbTaT CYMUTALOT Npmuemsiembim, ecnn |z < 2,0

- pe3ynbTaT HaxoAMTCA B 30He npeaynpeXaeHus (curHan
npeaynpexaeHua), ecam 2,0 < |z| < 3,0

- pe3ynbTaT CYMTAIOT Henpuemaembim, ecnmn |z 23,0

15
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CtaTuctnkun pyHKLUOHMpPOBAHUA nabopaTtopuii

9.5. z’-uHAeKc (ecnu u(xpt)>0,3cspt)

9.6. (() A3eTa-nHAEKC

9.7. E -nHAaeKc

16
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np0l'paMMbl C MaJibiM YNCNoMm y4aCTHUKOB

-Yucno yyactHMKoB P KpUTUYHO B C/lydae onpeaesieHuaA
NPMNNUCAHHOIO 3HAaYEHNA HA OCHOBE COM1AaCOBAHHOrO 3HAYeHUA
pe3y/nbTaToB y4aCTHUKOB. 15 HagexXHON OLeHKN Heobxoanmo
P>30. Ucnonb3oBaTb pe3ynbratbl meHee 20 nabopatopui He
pekomeHayeTca;

-lMpnnucaHHoe 3HaYeHne HeobxoANMO oNpeaenTb C
MCMo/Ib30BaHMEM Ba/IMANPOBAHHON METPONOTNYECKOM
npoueaypbl UK No AaHHbIM 3TaJIOHHON nabopaTtopun. Mpw
3TOM KPUTEPUM OLEHKN TOXKE AONKEH ObiTb BHELLIHUM;

-Kputepum Npabbca nyywe Bcero pabortaet npm P>10;

-B cnyyae akcTpemanbHO masoro Konunyectsa (P ot 3 po 5) ans
napameTpa NOJI0XKeHMA NpeanovYTUTeIbHO MCNO/1Ib30BaTb
MmeAuaHy, anAa napametpa wkanbl — MADe;

[1ns oueHKM HeonpeaeneHHOCTM NPUNUCAHHOIO 3HAYEH A
npeanoyYTUTENbHO UCMONL30BATb OYTCTPaN MeToAbl.

17
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npOI'paMMbl ANA Ka4eCTBEHHbIX AadHHDbIX

Bo3MOXKHble BUAbl KAaYeCTBEHHbIX AAHHbIX:
- RateropuanbHasa WKana;

- Hanunuume nnm otcytcteme CBOMUCTBA;

- [lopagkoBaAa WKana

NMpunucaHHoe 3HayeHuUe:

- JKCnepTHaA OUEeHKa;

- MNcnonb3oBaHWe CTaHAAPTHbIX 06pa3LoB;

- Wcnonb3oBaHme mofibl UAM MeanaHbl Y4acTHUKOB (TOIbKO AN
NopPAAKOBbIX 3HaYEHUN)

Pe3ynbTaT CYNTAIOT NPUEMIEMbIM, €C/IM OH TOYHO COBMNAAAET C
MPUNUCAHHbIM 3HaYeHMeM (HanpumeT, npucytTcTeme/oTcyTcTme).

B cnyyae HecKobKux pesynbtaTtos (Hanpumep - 0,1,2,3,4 - roe unichna
3TO CTENEeHb peaKkLmun) npoBamaep A0/IKEH pa3paboTaTb cxemy
OUEHKMN.

18

Pl MCU HTKMeTp 27-28 aBrycta 2019 r. MuHck, Pecnybnvka benapycb



MporpammHoe obecneyeHue « FOHUJTUMC»

5725)

" PofiacTHoli aHanis ‘| TucTorpama H Tpadik AAEpHON NNoTHOCTH || Tpaduk x H Tpadwik r ‘| Tpatmik D H LUTpuxosal rpatMu‘H’ ii rpadik 2 H LLTpux0B0ii rpadik En ‘

Pa3spaboTaHo B Poccuickon ®eanepauuu;

[MTpoTeCTUPOBAHO M UCNONb3YETCA aKKPeAUTOBAHHbIMUM NpOBangepamu
MCW n ucnbitatenbHbiMM NabopaTtopuamu;

Anroputmbl nonHOCTbIO cooTBeTcTByHOT ISO 13528:2015;
BAOKM No oueHKe noKkasaTtesien NpPeumM3mMoHHOCTU 1 npasuabHocTH (ISO

[ Koad)
0.21 024

Jeranvsaus rpadwcos: 6] mewmpsompeioss: 3 [ Bopywmra gy || Paccarrams [ 3axpams
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MporpammHoe obecneyeHue « FOHUJTUMC»

J‘ PoBacTHLIN aHanMs || rMcTorpamma || Tpadmk AaepHoi NNOTHOCTH || Tpadui x ” Tpadwik r || Mpaduk D || LTpuxosoii rpadmk 2 || LUTpHxosoi rpaduk 2 || LWTpuxosoli rpadws En |

Mpocrble oLeHKH

Anroputm A

CnoMHBIE OLEHKH

x* o
Cpeaxee apubmeTideckoe: | 0.2512117547058823529411764706 AnropuTH A CWTepaT. wkanoi: |0,25701658691475794669577788  Metoa Xamnens 1 (MADe):
5% ulx)

AnropuTH A C MTepaT. wikanoi: |0.03948406116| |0.00846432578

Meawana: 0.2620
5% u()

CraHaapTHoe oTknoHeHwe: | 0.067210816069¢ | |0.014408199827

MeToa Xamnens 1 {Qn):
MeTon Xamnens 1 (Q):

MeTon Xamnens 2 (Q):
MADe: 0.0385580 0.008265803057-

nIQR: 0.0402340575 0.0086251049197 QnmeTon:

Q meToa:

BrniounTE BEIBPOCs! MPK paceTe POBECTHEIX OLIEHOK VpOBEHE SHEYMMOCTI ANA orpefeneHia Bxifpocos

x=
0.25936435606456033402654
0.2591842043564026548841087535
0.2500010581397237050062386746
0.2512117547058823529411764706

=8 u(d)
0.036033217558¢ | | 0.007724557308:2

0.042565950492; | | 0.009125000355¢8

feTanusaus rpagukos: [ E IpaHiua soHbl AeRcTENA: | 3 Brirpysute Tabnmuy ‘ |

Paccuntate | | 3aKpbiTh

MoKa3aTENb/XaPaKTEPUCTYKE: TIN pesynsTaToB: | KonM4ecTBEHHBI En. uam.: | mrjam3

MeTon onpeasneHuA MPUIMCEHHOr o SHaYeHuA: | CepTiduuIposaHHelil CO 7.4 CTaHA. OTKA. ANA OUEHKK KEANMMMKALWM 0 Pt | MaKCAMANEHO A0NYCTMMER NOrPEWHOCT. .

Mpunmcaros saserve x pt (M3): |0.044

Kon-80 pennikaLii: 16
DonycTiman norp. 8E: |0.0198

HeonpeaenerocTs M3 ulx ptl: |0.0041 Crana. aren. opt: |0.0066 OpuenT. snavere:

€ i [P

YuacTHuK

k1102

n 11-03ar... L0OS - -70.4545... -4.69696... -156.565... -1.81067... -3.82134...
| 11-51 ©B... L23 - -69.3181... -4.62121... -154.040... -3.59881.. -7.19383...
n 11-04MY... L02 - -68.1818... -4.54545... -151.515... -2.61871... -5.23742..
| OEY3 M. L15 - -68,1818... -454540... -151,515.., -3.63163... -7.26326...
n FAYTO".. L0& - 6£3.6383... -%24292... -141.414... -2.75571... -5.51142...
[ unaan ... L09 - -61.3636... -4.09090... -136.363... -1.50175... -3.00352...
n 11-018T... LB - -56.8181... -3.78787. -126.262,., -2.46045... -4.92091...
| ®BY Hoe... L12 - -45.6818... -3.04545... -101.515... -1.84194... -3.68388...
m 000 "Ho... L03 - -15.9090... -1.06060... -0.90092... -35.3535.. -0.25676... -0.51352...
| @umman ".. L29 - -11.3636... -0.75757... -0.64351... -25.2525... -0.30817... -0.61634...
| @ry "Boc... LO7 - -9.09090... -0.60608&... -0.51481.. -20.2020... -0.22248... -0.44496...

[HeT aaHHb]

1.5 [HeT anHbIx]
3 [HeT naHHbI]
4.5 [HeT anHbIx]

4.5 [HeT naHHbIx]

& [HeT paHHLIX]

7 [HeT naHHsI]
8 [HeT paHHLIX]
9 [HeT nanHsI]
10 [HeT aaHHLIX]
11 [HeT aanHex]
13 HET AaHHbIX]
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Cnacu6o 3a BHUMaHue!

Bawwu Bonpocobi ?
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