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— cepTUGUIUPOBAHHBIM 3HAYCHHUSAM CEPTHHHILIH-
POBAaHHBIX CTaHAAPTHBIX OOpPA3IOB, MPEIOCTABIICH-
HBIX KOMIICTEHTHBIM H3TrOTOBHUTEIIEM;

— pe3yJbTaTaM, IOJIyYEeHHBIM C IPUMEHEHHEM pe-
(EepeHTHBIX METOAMK HM3MEPECHHH, YCTaHOBJICHHBIX
METOJZIOB WJIM COIJIACOBAHHBIX JTAJOHOB, €CIH OHH
YETKO ONMCAHBI U IPU3HAHBI B KaUeCTBE 0OecrieyrnBa-
IOIIUX PEe3YNbTAaThl U3MEPEHHUH, KOTOPBIC OTBEYAIOT
CBOEMY TPENOIaracMoMy Ha3HAYCHHIO U MOJTBEp-
KIAIOTCS COOTBETCTBYIOLIMMHE CITHICHHUSMH.

JlaGopatopun JODKHBI OMpEAeaTh BKuaa(bl) B
HEOMpPEICIICHHOCTh M3MepeHuit. [lpu oleHke He-
OIPE/ICICHHOCTH BCE CYIECTBEHHBIC BKIAbI, B TOM
YHCIIe CBSI3aHHBIE C OTOOPOM 00pa3IOB, JOJDKHBI
YUUTBIBATECA C HPHUMEHECHHEM COOTBETCTBYIOIIUX
METOJIOB aHAJIU3a.

B xome amammza cranmaproB I'OCT ISO/IEC
17025 u CTb UCO/M3K 17025 Obumn BBHISBICHBI
OCHOBHBIC H3MCHCHUSL:

— MBILUICHAE, OCHOBAaHHOE Ha OLCHKE PHCKOB,
npumensemoe B pemakuun [OCT ISO/IEC 17025,
C/Ienano BO3MOXKHBIM CHHU3UTh YHCIO TPeOOBaHHI,

VK 535.3

MPEIUCHIBAIONIUX JCHCTBUS, U 3aMEHY UX TpeOoBa-
HUSIMU, ODUEHTHUPOBAHHBIMU Ha PE3YINIbTaT;

— MosIBIJIach  OoJibIiasi THOKOCTh, HEXKETH B
MpeabIayIneld Bepcuu, B TpeOOBaHUAX K IpoIeccy,
mporenypaM, JOKYMEHTHPOBAaHHON HH(OpMAIMH H
pacmpeneneHuio OTBETCTBEHHOCTH B OpTaHU3AIHH;

— 1o06aBJIeHO OmpeAeNieHne TepMUHA «Iaboparo-
pus»;

— cepa mpUMEHEHHUs cTaHIapTa: JabopaTopHas
JIeSITeTIBHOCTh: TECTHPOBAHUE, KAIMOPOBKA, CBSI3aH-
Hasi C IOCJEAYIOIINM TeCTUPOBAaHUEM;

— OIpEJCIICHHBIA qUana3oH AeicTBUi s 1a0o-
paTOpHU: HCKIIOYACT MPOBOJUMYIO CHApYXH J1abo-
PaTOpHYIO NIEATENbHOCTh Ha MOCTOSHHOM OCHOBE;

— mHQOPMAIIOHHBIE TEXHOJOTHH: PHCKH, IIe-
JIOCTHOCTHh JTaHHBIX, KOH(QUACHINAIBFHOCTH, MpPO-
BEpKa IMPOrPaMMHOTO 00eCIIeUeHIS;

— METPOJIOTHYEeCKas MPOCIS)KUBAEMOCTE;

— IIpaBWJIAa TIPUHSITHS PEIICHUH O COOTBETCTBHU
(paspemenne(TIpoITycK)/0TKa3).

JlutepaTtypa
1. https://www.rw.by/corporate/structure/ktc/.
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State enterprise «Center of LED and Optoelec-
tronic Technologies of National Academy of Sci-
ences of Belarus» with the Research Laboratory of
optical and electronic instrumentation of the Belarus-
ian National Technical University study test methods
lighting devices in terms of identifying and analyzing
sources of uncertainty. The uncertainty estimation
methodic was developed for the measurand "lumi-
nous flux" on the basis of theoretical and experi-
mental investigations in accordance with the require-
ments of [1].

Formulated measurement task. The luminous flux
F, Im, of the light device (LD) is determined accord-
ing to [2] using a goniophotometer by measuring the
distribution of light intensity in space in the photo-
metric system (C, y) and calculating by the formula

b = fCZ:O fy”zo I(C,y)siny = dy = dC, (1)

where I(C,y) — is the luminous intensity of the LD in

the direction determined by the angles C and v;

C — equatorial angle; y — meridional angle (Figure 1).
The scattering model has the form of:
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Figure 1 — Photometric system (C, y)

To identify the input quantities, on which the
value F depends, we will represent the test process in
the form of a flow sheet, including the following
steps:

1) preparation for testing (checking and recording
environmental parameters in a room, the state of aux-
iliary testing tools, setting and stabilizing the charac-
teristics of a goniophotometer, etc.);

2) testing (photometry);

3) processing and analysis of the results.
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The routing includes a description of all used tech-
nical means, considered as potential sources of uncer-
tainty.

The measurement process consists in recording
the distribution of luminous intensity values in the
range of equatorial angles C from 0° to 360° and in
the range of meridional angles y from 0° to 180°. As
arule, to measure the light distribution of LF intended
for general lighting, measure light distribution in
steps 2°. The determination of the luminous flux is
carried out automatically using a hardware-software
complex.

Figure 2 — Causation diagram

Causal modeling made it possible to construct
models of mathematical expectations and dispersion
models of input quantities. For luminous intensity I,
the mathematical expectation model is described by
the expression:

| = ling + 8 11+831 +3832+033, ©)]

where ling — point estimate of luminous intensity;
811 — photometer error correction; 631 — error correc-
tion due to the limited resolution of the photometer;
d32 — error correction due to stabilization effects LF in
preparation for testing; 633 — error correction due to
stray light effect.

The scattering model has the form of:

_[utUipg) +u2(8y, ) +u?(85,) + 4
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Models of mathematical expectations of the equato-
rial angle values C and "Meridional angle" y are de-
scribed by similar expressions:

C = Cind +Cu1+ Ca, ©)
Y =¥ind + C1u1 + Ca, ®)

where Cingand yind — point estimates of the equatorial
and meridional angles, respectively;

C11 — goniometer error correction;

C, — goniometer resolution correction.

The scattering models for these quantities have
the form:

u(C) = \Ju?(Cy; ) +u2(C,), )

u(y) = Vv uZ(Cu ) +u? (Cz ), (®)

Graphically, the results of a causal simulation are
displayed as a diagram of a causal relationship in the
figure 2.

An analysis of the components of uncertainty al-
lowed us to derive expressions for sub-models of un-
certainty of a lower level:

u (ling) = ,n(nl_l)Z(Ii -N?, ®)

u(8y) = % (10)
u(ds) = & (11)
@) ==, (12)
CET (13)
u(ty) = % (14)
u(Cz) = % (15)

where I; — the result of the i-th repeated measurement
of luminous intensity in a series; I — arithmetic mean
of light intensity in a series of repeated measu-
rements; A — measurement error of light intensity by
photometer; g — photometer resolution; € — allowable
value of the decrease in the luminous flux of the LF
when assessing the stabilization of the LF at the stage
of preparation for measurements; B —scattered light
intensity estimate (reflected from surfaces located in
the field of view of the photometer); a — goniometer
error; 9 — goniometer resolution.

The analysis showed that in the test process com-
ponent &3 can have a significant contribution. To de-
termine the initial value of the light flux, the regis-
tered value ng is measured in the first 15 sec after
switching on the LF. Then, at equal time intervals
from a range of 5 to 15 minutes, measure the recorded
value. The stabilization state of the joint venture is
considered to be achieved when, for the first time
from the start of the test, for three consecutive values
of the recorded value, the condition:

Imax"Tmin 100% < &, (16)
Tlgp
Where Mgy, Mipin, Nep - Maximum, minimum and
arithmetic mean for the indicated three values, re-
spectively,

&—allowable value of the change in luminous flux
during the observation time, which serves as a source
of uncertainty.

According to p. 10.14 of GOST R 54350, the sta-
bilization time of the LF light flux is determined pro-
vided that the value of & does not exceed 1% for three
equal observation intervals.

This criterion can be used to determine the start
time of measurements of the distribution of light
intensity on a goniophotometer. However, in practice,
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the LF exposure time before measurement is either
fixed (usually 60 minutes) or determined automati-
cally by a goniophotometer according to the magni-
tude of the change in light intensity over a selected
time interval (as a rule, the change in light intensity is
less than 0.5 % in the last 15 minutes). However, in
practice, the LF exposure time before measurement is
either fixed (usually 60 minutes) or determined auto-
matically by a goniophotometer according to the
magnitude of the change in light intensity over a
selected time interval (as a rule, the change in light
intensity is less than 0.5 % in the last 15 minutes)

As a result of metrological modeling, an uncer-
tainty estimation technique was developed, as well as

VIIK 004.744.6:006

a computer program that makes it possible to auto-
mate the process of research, analysis, integration and
documentation of uncertainties in subsequent meas-
urements. Given the current needs of accredited la-
boratories in documenting laboratory activities their
automation is also an important factor.

Similar uncertainty estimation techniques have
been developed for light intensity and reflectance
measurements. During this process we made the con-
clusion about automation and design of special com-
puter programs which allow to make all the calcula-
tions and documents more quickly. That is our next
direction of scientific activity.

TEXHOJIOTUU PEAJTUZALIUN NPUHIUIIA TIOCTOSIHHOT'O COBEPIIEHCTBOBAHMUS
B PAMKAX CUCTEMbI MEHEJI’KMEHTA KAUECTBA
Cepenkos I1.C.

benopycckuii nayuonanvuslil mexHuyecKull yHugepcumem
Munck, Pecnybnuxa benapyco

OcHOBHas, NPOBEpPEHHAss JKU3HBIO CTpaTerus
YCTOWYMBOTO Ppa3BUTUS OpraHU3aLUK Oazupyercs,
NpeXJe BCETro, HA MPHHIMIE IOCTOSHHOTO
COBEpPIICHCTBOBAHUS — IOBTOPSIOIIEHCS HeATeNb-
HOCTH TO TIOBBIIICHHUIO CIIOCOOHOCTH BBIIIOJIHUTH
TpeOoBaHus. TexHW4yeckoil 0a30if MOCTOSHHOM
HALEJIEHHOCTH Ha YIyYlICHHE BBICTYNAIOT IOJHO-
LEHHble MH(POPMAIIOHHBIE TIOTOKH, BBICTPOCHHBIE
CHHXPOHHO ¢ mpoleccaMu cetu mporecco CMK.
[Tono6Hast opraHu3anust CUCTEMbI cOOpa U aHaIHM3a
JIAaHHBIX 00ECIeunBaeT PYKOBOJCTBY OpraHH3allUH
Ha BCEX YPOBHSIX HEPapXHH BO3MOKHOCTh HAa OCHOBE
nHopManuy 0 KadecTBe, MOCIEAYIOUIETO aHAIH3a
JTaHHBIX, pa3padaTeiBaTh 3G (EKTHBHBIE KOPPEKTH-
PYIOIIME WK TPENYHIPEXIAI0NIHNe ICHCTBHA.

[MpuunHaMy, BBI3BIBAIOIIMMHE HEOOXOIMMOCTH
coBepuieHcTBoBanuss CMK u ee npoueccoB, MOryT
BBICTYIIaTh PE3Yy/IbTaTbl MOHHTOPHHIA M IOJHOTO
aHaJIN3a, CBUIETENIECTBYIOINE O KPUTHUECKUX H3Me-
HEHHIX B CHCTEMe, WM U3MEHMBIINECS TpeOOBaHUS
K CHCTEME.

IIpomiecc coBEpIIEHCTBOBAaHMSA IPOIIECCOB B
pamkax CMK B COOTBETCTBMU C KJIACCHUYECKUMU
MIPUHIUIIAMH MEHEKMEHTa KadecTBa MPOIIECCHOTO
U CHCTEMHOTO TIIOJXOJIOB, C OJHOH CTOPOHBI, U
YCTQHOBJICHHBIMH ~KPUTEPUSIMH COOTBETCTBHS, C
JIPyrOH CTOPOHBI, MOXET OBITh peaJn30BaH IO
OJIHOMY U3 JIBYX HaNpaBIECHUI:

— uepe3 COBEPIICHCTBOBAHUE CTPYKTYpBI CaMOIo
npolecca,

—dYepe3 COBEPIICHCTBOBAHHE PECYpPCOB, ydacT-
BYIOIIIMX B IIpOIIECcCe.

CymiecTByeT [Ba TOAXOJa K COBEPIICHCT-
BOBAHHIO MIPOIIECCOB, MPOIYKIHH, CHCTEM:

— COBEPIICHCTBOBAHNE Yepe3 CEepHI0 MEJIKHX
yiryamenni (moaxox Kaiiuen).
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— PEMHXUHUPUHT, PUHIIUIHAIBEHBIE U3MEHEHHS
KaK Tpolecca, Tak U OPTraHU3allMOHHOW CTPYKTYPHI
ynpasieHus (monxoxn Katipuo).

Mexay STUMH TOAXOJAMH HET MPOTHBOPCUHH.
OHH B3aUMHO JOMONHAIOT IpyT Apyra. CoBMecTHOE
MOCTIeIOBAaTEIEHOC PUMEHEHNE NBYX IyTEeH YIyd-
OICHUH TI03BOJIICT OPTaHU3AIUSAM JOCTHTaTh Cy-
IIECTBEHHBIX KOHKYPEHTHBIX MPEUMYIIIECTB.

B nokmnane chenaH ynop Ha pa3BUTHM Hay4HO-Me-
TOAMYECKOT0 O0EecCleueHnsi HauboJiee MaccOBOTO
HO/IX0/1a K YIIy4IIIEHHIO IPOoLieccoB — nozxo1a Karien.

TunuyHoM cuTyanueil ajg ero NpUMEHEHUs
MOJKET CUHTATHCS CIeAyIoas. MOHUTOPHHT TPOU3-
BOJICTBEHHOTO TIIPOIlECCa BBIIBIJ CTATUCTUYCCKH
3HAYNMOE HaJH4Iue NePEeKTOB MPOM3BOJUMON IIpO-
Oyknuu. B mpomsBomcTBe TapTHH MPOXYKIUH,
3a[IeiiCTBOBAaHbl HECKOJIBKO OJHOTHIHBIX ©IHHHI]
TEXHOJIOTHYECKOTO 00OPYAOBAHMS, COOTBETCTBEHHO
HECKOJIBKO orepaTopoB. [lapTus mpoaykuuu npous-
BOJIMJIACh B T€UEHHE HECKOJIBKO JHEH, MPUMEHSIINCH
KOMIUIEKTYIOIUE OT PA3JINIHBIX MOCTABIIMKOB.

OO0uuMii MoAX0a K COBePIICHCTBOBAHNIO

Jns oueHKM M aHanu3a NoKasarelnel pe3ylbTra-
TUBHOCTH IPOIECCOB PA3IMYHOIO HA3HAYECHHUS Tpa-
JUIIAOHHO WCIONB3yeTcsl WHpOpMamus O 3aKOHE
pacrpenienieHus NX 3HaYeHu. VneHTudukanms aeicT-
BUTEJILHOTO 3aKOHA paclpeesieHus] 3HaUeHUN TMoKa-
3arens pe3y/lbTaTUBHOCTH Ipolecca — HaydaldbHbIN
9Tal BBIOOpa TAKTHKH COBEPIICHCTBOBAHUS IIpOIIEcCa.

C ydyerom crenu(UKH perracMoii 3aadu CoBep-
IICHCTBOBAHUS PalMOHAJbHA CIIEAYIOIIAs KIIACCH-
(uKays 3aKOHOB pacIlpeesIieHus IoKa3aTenel pe-
3yNbTaTUBHOCTH MPOIIECCOB:

— CTIeIHaIbHBIE (3aKkoH SKCIIEHTPHUCUTETA
(Penest), MomanbHBIA, aHTUMOJATBHBINA, AKCIOHEH-
IUATBHBIN U Jp.);



