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bility distribution functions. Often this method is
called a statistical test method because of the need
for a large number of test results.

The author of the article [2] in his work com-
pared the application of the MCM method to the
previously considered methods of estimating un-
certainty. Student's model, in the analysis of meas-
urements, has a very high probability of a random
error, when using this method on arrays of small
volumes. And also, the model has a significant
shift from the true value of uncertainty.

The Student's model is recommended to be used
when the standard deviation is unknown, and the
number of observations in the series is less than 30.

The next model of comparison with MCM was
the Craig model. The simulated errors are also scat-
tered, but the scattering range is much smaller in
comparison with the Student's model. Also, it can be
noted that the average value of simulated uncertain-
ties almost coincides with the true value of uncer-
tainty. And, consequently, the risk of assuming sub-
sequent errors associated with the procedure for
calculating uncertainty is reduced. Therefore, when
comparing the model of Craig and Student, it is
reasonably recommended to use the Craig model.

The Bayesian model, of all the considered, has
the smallest dispersion of uncertainty values.
A distinctive feature is that the final uncertainty
value is less than the true uncertainty value. This is
due to the fact that the true value is related to the
average value from the array of observations.
Therefore, when calculating the uncertainty in this
method, it is necessary to take into account this
feature and introduce a correction factor. The cal-
culation of MCM in the Bayesian Model is equat-
ed to the value of the standard uncertainty and
is felt in the calculation.

The analysis is assisted by a graphical interpre-
tation of the scattering results of the simulated
extended uncertainty.

At the present stage, three models are available
in the literature for calculating expanded uncertainty
using standard deviation. When comparing these
models by the Monte Carlo method and by study-
ing a possible random error or a shift in the calcu-
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lated extended uncertainty, several recommenda-
tions were made for using models. The student
model is the least accurate. The Craig model is
more accurate than the student model, and it is
recommended to use it when a priori (preliminary)
information is not available. The model is the most
accurate and preferred, but only with sufficient
preliminary information.

Comparing the models presented above, it can
be noted that, unlike the t Student model and the
Craig Model, in calculating the uncertainty,
the Bayesian model is not related to the current
average value of the measurements. Based on the
received a priori information about the models,
we can talk about the recommendation of using
the Bayesian model in estimating the uncertainty.

The Conclusion. A review of the extended un-
certainty models showed that they differ in the
specific component of the experimental data in the
combined uncertainty budget. The GUM z-model
and Monte Carlo model are used in measurements
with a large number of observations while the z-
model is used for the normal distribution of meas-
urement results, the Monte Carlo model is more
universal. The Student’s and Craig models are
applied for a small number of observations of less
than 30, and the Bayes model based on the Welch-
Suttersweit equation is applied at the combined
budget and performance of the Central Limit The-
orem. In addition, approaches to the description of
measurement results in discrete systems (e. g. ISO
15530) and for nonparametric systems are current-
ly being developed.
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COBEPIHIEHCTBOBAHHUE METPOJOI'NYECKOI'O OBECIIEYEHUS
KOHTPOJISI KAYECTBA ITPOAYKIIUU B OAO «KKPUHUIIA»
Casxkosa E.H.!, Kiepurckas E.J1.2

! Benopyccexuil nayuonanshbiii mexnuueckuii ynusepcumem, Munck, Pecnybauxa Benapyce,
2Omxpuimoe axyuonepnoe obujecmeo «Kpunuyay, Munck, Pecnybnuxa Berapyce

B cootBercTBUM ¢ [1] KauecTBO MUBa OllEHUBA-
ercsi Oomee uvem 20 moKa3aTemsIMH KadyecTBa,
a UMCHHO (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IMI/I, OpraHoJICTITUYC-
CKHMH, MMOKA3aTeIsIMH 0€30MMacHOCTH, MUKPOOHOJIO-
THYCCKUMHU MTOKA3aTCIIIMHI.

OCHOBHBIMU (DPU3UKO-XUMHYECKUMH TTOKa3aTeIsi-
MU KauecTBa IHMBa SBISIOTCI — OOBEMHAs OIS
CHI/IpTa 1 MacCoBas O0JId CyXI/IX BCIICCTB B HadaJlb-
HOM cycie, KoTopele ompenensiores mo ['OCT
12787.
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CranzmapT Ha JaHHBIE METOABI MCHBITAaHUI pas-
pabotan eme B 80 Toax MPOMIIOrO BEKa U SBIISETCS
«MOPAJIBHO YCTapeBLINM», I0OITOMY HUCIIBITATEeIbHAS
nabopatopuss OAO «Kpunuma» BHeIpuiIa B CBOIO
JeATENIbHOCTh M3MEpHUTENbHBIH Monyib Alcolyzer
Beer ME (ABcTpus), cocTosuii U3 aHamu3aTopa
copepxkanusi cnupra Alcolyzer ME u ananmzartopa
IJIOTHOCTH kuakocter cepuu DMA 4500M.

Alcolyzer Beer ME
|

- NNOTHOCTb
- YAenbHbIii BeC

- KOHLiEHTPaLUa

- MaccoBag/obLeMHan jong cupra

- B AMMBI/BeiiCTBUTENbHBII AKCTPAKT]

1
|
|
|
|
|
! DMA 4500M T peanbHast cTeneHb (hepMeTalmn

Alcolyzer ME

|
|
Mpoba  r=ABTONORATUMK }
|

Pucynok — [IpuHuunuansHas cxema u3MepeHui

B mnacrosmiee BpeMs OaHHBIM H3MEpPUTEIHHBIHN
MOAYJb BKIIO4WeH B locyngapcTBeHHBIN peecTp
CPE/ICTB M3MEPEHHH, JOMYIICHHBIX K MPUMEHEHHIO
B chepe 3aKOHO/IaTEIbHON METPOJIIOTHH HA TEPPUTO-
pun PecriyOnmkm Bemapyck B uwactu aHanm3aTopa
IJIOTHOCTH KuaKocted cepun DMA u moBepsieTcst
C UCTIOJIb30BaHUEM CTaHAAPTHBIX 00pa3moB (nanee —
CO) mI0THOCTH KUAKOCTH HE OTEYECTBEHHOTO IIPO-
UCXOXJEHHS. AHamM3aTop COIEpXKaHUA CIHUpPTa
Alcolyzer ME mpomen MeTpolorn4eckyro aTTecTa-
OMI0 ¥ B JaHHBIH MOMEHT KalnmOpyercs
C MCIIOJIb30BAHNEM JITAJIOHHOTO apeoMeTpa IEepPBOro
pa3psijia He OTEYECTBEHHOTO MPOUCXOXKICHUS H
NPUTOTaBIMBacMbIX B Jlaboparopuud  BOJHO-
CIMPTOBBIX PACTBOPOB 0€3 MX aTTECTALUH.

Hoxymentr CTh MCO/M3K 17025 npemmaraer
CIIe/TyIOIME CIIOCOOBI 00ECIIeUeHNsT METPOJIOTHYE-
CKOH TPOCIIe)KUBAEMOCTH:

— npumenenue CO;

— IPUMEHEHHE YCTAaHOBJICHHBIX METOIOB U (WIIH)
COTJIACOBAHHBIX 3TAJIOHOB.

OcHoBHas TipoOiieMa peanm3alidil MeTPOJIOTHIe-
CKOH IPOCJICKUBAEMOCTH OT M3MEPHUTEIBHOTO MOIY-
nst Alcolyzer Beer ME no enunun SI sBisercs To,
yro B PecnybOmmke bemapyck OTCyTCTByeT HaImo-
HaJBHBIN DTaJOH CAUHUIBI TIOTHOCTU, HECMOTPA
Ha TO, 4TO OH ObUI BKJIIOYEH B [ 0CyAapCTBEHHYIO
Hay4YHO-TEXHHYECKyl0 mporpammy «Paspabotka wu
W3rOTOBJIEHHE JTAJIOHOB benmapycw, yHHKaJIbHBIX
TIpUOOPOB M YCTAHOBOK JUTSl HAYYHBIX HCCIIEJOBAHUID)
(«Dranonsl 1 HayuHbIe TPUOOPB) ¢ 2011 rona.

Ha nmanHBIE MOMEHT [UI aHANIM3aToOpa CIUpTa
Alcolyzer ME MOXXHO TIpeIJIOKUTH IBa CICHAPHS
JUIsl 0OecTiedeH s POCIIeKUBAEMOCTH PE3YJIBTaTOB
M3MEPEHUH IyTeM BBIOOpa METPOJIOTHIECKOH OCHO-
BBI JJIS1 CPAaBHEHUSI:

1) OcHoBa 11 CpaBHEHHS — CTAHIAAPTHBIA  00-
paser;

2) OcHoBa I CpaBHEHHS — pedepeHTHasT METO-
JIMKA.

[Tnanupyemblii kK pa3paboTKe rocynapCcTBEHHBII
cTanmaptHeIi oOpazen (manee ['CO) npeaHasHaueH

168

JUISL OCYIIECTBJICHUS! METPOJIOTMYECKOr0 KOHTPOJIS,
a MMEHHO TOBEpKHM aHanuzatopa cruprta Alcoly-
zer ME u mepenaum pasmepa eIMHUIBI IUIOTHOCTH
or I'DT 18-2014 Poccuiickori deneparuu k pado-
YHUM CPEICTBAM M3MEPCHUH.

[pennonaraemple MaTepUabl ISl H3TOTOBJICHHS
I'CO: compt strnosenii o 'OCT 18300, Boxa mu-
ctruipoBanHas o 'OCT 6709.

Br16op maTepranoB 00yCIOBICH CIIETYOLIIM:

— CTaHIAPTHBIN 00pa3erl T0IKeH OBITh JOCTATOYHO
BSI3KHM [Tl IPOXOXKICHHS 110 TPYOOIPOBOLY NpHOOpa
0e3 yrpo3bl €ro IEIOCTHOCTH U pabOTOCIIOCOOHOCTH;

— OJJTHOPOJJHOCTb BOJIHOT'O PacTBOPa ITAHOJIA BBILLIE,
4yeM y 3¢hupa U rejaeo0pa3HbIX BEIIECTB, MOTYyYaeMbIX
CHHTE30M C MCIIOJIE30BAaHIEM 3THIIOBOTO CITHPTA;

— pacTBopbI Oojiee yZIOOHBI B IPUMEHEHUH (MMHU
MOJKHO 3allOJIHUTh KOJOBI CHCTEMBI aBTOMaTH4e-
CKOH 1os1auu 1mpoo).

B xommext CO mpearaetcst BKIFOYUTH YeTHIPEe
sxzemruipa I'CO ¢ COOTBETCTBYIOIIMME CEPTUDHIIHN-
POBAaHHBIMH 3HAYCHHUSIMH — yCTAaHOBJICHHBIMU 3Haue-
HUSMH OOBEMHOM JOJIM CHHpPTA, & B KauecTBE IPo-
BEpKH HYJICBOH TOYKM — BOJA JUCTHIUIMPOBAHHASL.
HUcnomszoBanne komimiekra CO oOycrmaBIuBaeTcs
HEOOXOAMMOCTBIO CO3IaHMS IIMPOKOrO JHara3oHa
3Ha4YeHNH 00beMHOM monu cnupTa (o1 0 10 10 %).

Heomnpenenennocts 3nauenuii CO oOycnaBimBa-
ercs, B 0OIIeM ciy4ae, BHYTPUIK3EMIUIIPHOU
HU3MCHYUBOCTBIO, onpeuenﬂeMoﬁ CTaHJapTHBIM
OTKJIOHEHHEM 3HAuYeHWil B Ipeieiax OJHOTO CTaH-
JapTHOro o0Opasla W3 KomIuiekTa. Heompenenen-
HOCTb OIIPEJIENICHNS] CEPTUPHUIMPOBAHHBIX 3HAYCHUIH
CTaHIAapPTHBIX 00PA3LOB ompenelseTcs no Gopmye:

’ 1
u(R) = u?neas + urz"ef.k'

IZle Umeas — HEOIPEAEICHHOCTh peaTn3yeMoil cH-
CTEMbl M3MEpEeHHH (Ui OIpeNeNeHus BIMAIOIIHUX
(akropoB wmcmonp3yercss Texuojorus S.W.LP.E.);
k — uneHTnduKaTop 3K3EMIUIIPAa CTAHAAPTHOTO 00-
pa3la; Urefk— HEONPEIEICHHOCTh OIPECICHUS
ToueyHOU oueHku 3x3eMisipa 'CO, onpenensieTcst
KaK CTaH/1apTHOE OTKJIOHEHHE:

7L'1=31(Rik - RE)Z

]

u = ()
ref,k n—1
rae i — Homep HaOmoaeHus (i =1 ...n).
PacmmpeHHy0 HEONPEACICHHOCTh CEPTURUIIH-
poBanHoro 3Hauenus ['CO crenyer omnpeneisTh

o opmyie:
Ureri = k- u(R), 3)

rae k — ko3¢ duuMeHT oxBaTa, 3Ha4€HHE KOTOPOTO
BBIOMpAETCsl B 3aBHCHUMOCTH OT IIPEIIIOJIAracMoro
BUJIA pacrpesiesieHns] U3MepsieMOl BEJTMYUHBL U J10-
BEPUTENILHOW BEpOSITHOCTH. [Ipy HOpMaibHOM 3a-
KOHE paclpeeNIeHUs] N3MepsieMO BETMUUHBI KO3(-
(UnMeHT oxBaTa NPUHNMAETCS PaBHBIM 2 TIPH JIOBE-
putenbHOM BepositHoctu P = 0,95
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B cootBerctBun ¢ 'OCT 8.315 morpemHOCTh
CepTU(GUIMPOBAHHOTO 3HAUCHHUS ONpPEAeIIieTCs Ipa-
HHUL[AMH JIONyCKaeMOI0 3HAYEHMS MOIPEIIHOCTH
C TOBepUTENbHOM BepositHOCThIO P = 0,95 u BbIpa-
KaeTcsl B BUJIE aOCOJIOTHOTO 3HAUCHUS IOTPEIIHO-
CTH CepTHU(GUIMPOBAHHOTO 3HAYEHHS VIS KaXIOTO
OTAEIBHOTO 3K3eMIuripa. [lmaHupyercs NHONydUThH
JTaHHOE 3HAa4YeHHE IyTeM MeXJIaOopaTOpHBIX Cinye-
HHUH KaK pa3HOCTh JIBYX ITOJyYEHHBIX 3HAUCHHUH:

Aref,k = Rref.k — Rstana.ir 4
rne Ryepy — CEPTHQUIMPOBAHHOE 3HAYEHHE TMapa-
Metpa ['CO; Rgianai — N3BECTHOE 3HAUEHHE O0BEM-
HOM [10JIU CIMpTa.

Korga HEeBO3MOXHO yCTaHOBHUTH IPOCIEKHUBAE-
MOCTh K €UHHMIIE u3MepeHus SI umu npyroit enuHu-
e u3MepeHus, pedepeHTHasT METOMKa U3MEPEHHI
JOJDKHa  OBITH  COIVIaCOBaHAa HA  HAIMOHAIIb-
HOM/MEXIIyHapOJHOM YpPOBHE, W 03Ta METOJHKa
JIOJDKHA BBICTYIIaThb B KauecTBE €AWHCTBEHHOI
OCHOBBI JJIs1 CPAaBHEHNSI.

PedepenTHas MeToIMKa U3MEPEHHH — METONKA
W3MEpEeHNH, NpU3HaHHAs MPUTOTHON Ul TOTyde-
HUS PE3yJIbTaTOB U3MEPEHUH, KOTOPbIE MOTYT OBITh
WCTIONB30BaHbl JUIS OLCHKM NPaBHIBHOCTH H3MeE-
PEHHBIX 3HAYCHUH BETMYUHEL, MOIYIEHHBIX 110 APY-
T'UM METOJHUKaAM H3MepeHHﬁ BCJIMYUH TOTI'O K€ poJa,
a TaKXE A Ka.HPI6pOBKI/I ni st ONpeaCIICHU
xapaktepuctuk CO [4].

[lepBuuHass pedepeHTHas METOAMKa HU3Mepe-
HUI — pedepeHTHas METOIMKa N3MEPEHUH, UCTIOINb-
3yemasi JUIsl TIOJyYeHHsl pe3ynbTara n3MepeHus: 0e3
COOTHECEHHMSI C ATAJOHOM E€IMHUIIBI BEIMYUHBI TOIO
ke poaa [4].

B kayectBe OCHOBHOIO CpEICTBa HU3MEPEHUIl
TIPH peati3aii  pe)epeHTHOH METOAWKH BBINOJIHE-
HHUS WM3MEPEHHMH KOHIIGHTPAlMM W IUIOTHOCTH OBIT
MPEIUTOKEH aHaIM3aTop IUIOTHOCTH uakocter DMA
5000M (ABcTpmsi), peanu3yromuii BHOPAIIMOHHBIA
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MeTo[T m3MepeHuid. OH SBISeTCS HanOoJiee OBICTPHIM B
peanmzanuy, He TpeOyeT KOHTPOJIS TEMITCpaTyphl M3-
MepsieMOi TIPOOBI, TaK KaKk aHAIM3aTOp MMEET BCTPO-
SHHBII TUIATHHOBBIA TEPMOTIPE0Opa30BaTElb.

[Ipu >TOoM nexiIapupyeMble MPOU3BOIUTENEM MET-
POJIOTHYECKUE XapaKTEePUCTHKHA aHAJIH3aTopa IUIOT-
"Hocthn xuakocreii DMA  5000M  sgBistroTcs
HaWBBICIIUMU [T Pecryonuku Benapycs.

B cootBerctBum ¢ I'OCT 8.010 6p11 coctaBneH
anroput™m pazpadorku MBU mo onpexneneHnio KoH-
LCHTPAIMA U IUIOTHOCTH B IMHUINEBOHW AJKOTOJIBHOM
npoaykuuu. KoHTposb mokasaTeneil TOYHOCTU pe-
3yJIbTaTOB HM3MepeHHi B naboparopuu npu MBU
MOJXKHO OCYIIECTBIISITh, UCIIONB3YSl METOA KOHTPOJIS
CTaOWIIBHOCTH CTaHAAPTHOTO OTKIIOHEHUS BOCIIPO-
W3BOAMMOCTH, W TPAaBWIBHOCTH C TPUMCHEHUEM
KoHTpoNbHBIX KapT Lllyxapra. [lepnomudaHoCTs KOH-
TPOJIA W TPOUEAYPHl KOHTPOISL CTaOMIIBHOCTH pe-
3yJIBTATOB U3MEPEHUN JOJDKHBI OBITH MPEIyCMOTpe-
HBI B PyKOBOJCTBE 10 KayecTBY j1abopaTopuu B CO-
oreercTBuH ¢ 1. 4.2 CTb NCO/M3K 17025.
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NCCJIENOBAHUE BJIIMSTHUSI MOAUPUKATOPOB TUITA RO HA ®U3UKO-XUMNYECKHUE
CBOUCTBA U ®A30BbIN COCTAB KEPAMUKHN HA OCHOBE CUCTEMBI ALO:-SiO:-TiO:
Cepruesnu O.A.!, JIntiosa E.M.!, Kapuuesnu A.A.! Cepnos C.I1.2

! Benopyccruii 2ocydapcmeennbviii mexnono2uyeckuii yuusepcumen, Munck, Pecnybnuxa Benapyco
2Benopycckutl HayuoHaTbHbIN mexHuyeckull ynusepcumemy, Munck, Pecnybauxa benapyce

Kepamuueckne MaTepuanbl  OTHEYIOPHOTO
Ha3HaYeHHs] CUHTE3UPOBAHBI B 00JIACTH KPHUCTAI-
MU3ali MYJUIUTa W THamuTa cucteMbl Al,O3—
Si0,2-TiO; ¢ ucnoabp30BaHUEM TIUHUCTOTO CHIPHS,
TEXHUYECKOr0 TIJMHO3E€Ma K JHOKCHIA THTaHA.
Kak m3BectHO [1], THamuTCOAEpIKamas KepamMmKka
XapaKTEePU3YyeTCsS BBICOKOH TeMIepaTypodl W He-
JIOCTATOYHOU CTENCHbIO CIICKAHUS.

[Mo3ToMy TpencTaBIIIET UHTEPEC U3YYUTH BIIHS-
HHE MUHEPAIN3aTOPOB HAa TIIPOILECC CIEKaHWS H
CBOMCTBa aJIIOMOTUTAHCWJIMKATHON KepamMuKu. B ux
kadectBe ObutH BbIOpanel MgO, CaO, ZnO, SrO u

BaO, xoTopsie BBOJWINCH B KEPAMHUYCCKYIO MacCy
B konmuectBe 2,5, 5,0, 7,5 mac. % B BHJE YHCTBIX
OKCHIIOB Wi KapOoHaToB. CBOMCTBa 00pa3moB (OT-
KpBITasi MOPHCTOCTH,BOJOIIOTIIOMICHUE, KaXKyIIasics
IUIOTHOCTh M TEMITEpaTypHBIH Ko3duimeHt u-
HEHHOTO pacIIupeHus) peacTaBIeHbl B Tabmme 1.

Kak BugHo M3 Tabmuipl 1, CBOMCTBA OIBITHBIX
00pa3IoB U3MEHSIOTCS MPH BBEICHUH OKCHJIOB THIIA
RO HeommHaKoOBO W HE OYCHH CYMIECTBEHHO, 33 UC-
KITFOYCHUEM HEKOTOPBIX OKCHIIOB.

3aBHCHMOCTH BOJIOJIOTIIONICHHST 00pa3loB OT BHA
¥ KOJIMYECTBA T00ABOK MPECTaBIeHa HA PUCYHKE 1.
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