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CIPM MRA

Passutne metponormu s
nocnegHue aecaAtTuneTus
NPOUCXOANNI0 B KOHKPETHbIX
TEeXHUYECKUX HanpaBAeHMUAX.

OHoO 6b110 BbI3BAHO
NOTPEOHOCTAMM HAaLLMOHANbHbIX
3KOHOMMK, KOTOpble HeobxoaMMO
6b110 NoAAEpPKUBATb PAa3BUTUEM
HAaUMOHAIbHbIX 3TA/IOHOB.

Ha mexayHapoaHoOM ypoBHe
NPU3HaHMEe HaUMOHabHbIX
3TaNoHOB obecne4ynBanochb

6narogapsa mnaemeHTaunm

CornaweHua CIPM MRA.

Reconnaissance mutuelle

des étalons nationaux de mesure
et des certificats d'étalonnage et de mesurage
émis par les laboratoires nationaux de métrologie

Paris, le 14 octobre 1999

Mutual recognition
of national measurement standards
and of calibration and measurement certificates

issued by national metrology institutes

Paris, 14 October 1999

Comité international des poids et mesures

uvernementale

The development of
metrology in recent decades
has taken place in specific
technical fields.

It was caused by the needs of
national economies, which
had to be supported by the
development of national
measurement standards.

At the international level, the
recognition of national
measurement standards was
ensured through the
implementation of the CIPM
MRA.




pachuku akBuBaneHTHocTu / Graphs of equivalence

CCM.M-K1, APMP.M.M-K1, K1.1, EUROMET.M.M-K1, -K4, -K4.1, K4.2, APMP.M.M-K6 and COOMET.M.M-K1: 1 kg

Degrees of equivalence: D; and expanded uncertainty U;
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[nobanbHbIe npodnemMsbl coBpemeHHocTH [ Grand modern challenges
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CerogHA MUP CTaNIKMBAETCA C O4epeHOM peBoaloument rnobanbHOro
MacwTaba, KoTopasa BAMAET Ha KaXK Ay YaCcTb SKOHOMMUKM U BCE
acneKTbl Halen nosceaHEeBHOM n3HU. OHa obycnoBneHa
B3aMMOCBA3aHHOCTbIO NPOAYKTOB, 1II0AEM U NPOLECcCOB B YC/10BUAX
umndposoi TpaHchopmaumm. NMepeaosBble TEXHONOTMN PA3BUBAOTCA
6naropapa o6beAUHEHUIO OTAENbHbIX KOMMOHEHTOB, a
WHHOBALMOHHbIE LUK/bl YPE3BbIYaNHO YCKOPAIOTCA.
CoBpemeHHble Bbi30Bbl METPOIOrMM CYLLLECTBEHHO OTAMYAOTCA MO
csoen npupoge. OHM BbI3BaHbI YXKe PerMoHasibHbIMU NN AdXKe
rnobanbHbIMK Npobaemamm 1, Kak NpaBuao, TpebytoT npueaeyYeHUs
HECKONIbKMX TEXHUYECKUX SUCLUMNJINH.

PeweHune 3Tnx 6onbwinx npobnem tpebyet ycnnenumsa
MEXANCUMMNAMHAPHOIO COTPYAHMYECTBA HAa MeXKAYHAPO4HOM
ypoBHe mexay HMW n mexayHapoaHbIMM OpraHmn3aunamu,
MMEIOLMMM COOTBETCTBYHOLLLYHO TEXHUYECKYIO KOMMETEHLMIO.

«CemépKa rnobanbHbix noTpebHocTen»:

1) KnumaTuyeckmue nsmeHeHUA 1 OKpYKatoLLas
cpeAaa

2) 3apaBOOXpPaHEHME N HayKa O *KU3HMU

3) besonacHOCTb NULEBbLIX NPOAYKTOB

4) dHepreTMKa

5) Nepenosoe Nnpon3BoACTBO

6) Undposas TpaHchopmaumsa

7) «HoBasa» meTposnorua

Environment:

3) Food safety
4) Energy

The “Seven Grand Needs” are:
1) Climate change and

2) Health and Life Sciences
5) Advanced Manufacturing

6) Digital Transformation
7) “New” metrology

L4

Today, the world is facing another global revolution that is
affecting every part of the economy and every aspect of our
daily life. It is due to the interrelation of products, people and
processes in the context of digital transformation. Advanced
technologies are developing thanks to the integration of
individual components, and innovation cycles are greatly
accelerated.

Modern challenges of metrology differ significantly in nature.
They are already caused by regional or even global problems
and usually require the involvement of several technical
disciplines.

Solving of these important issues requires enhanced
interdisciplinary cooperation at the international level
between NMls and international organizations with relevant
technical competence.




[nobanbHbIe npodnemMsbl coBpemeHHocTH [ Grand modern challenges

Tpy TeHAEHUNM ByAyLWMX TEXHOIOTUYECKUX N COLMAbHbIX PELLEHWUIA:
= coymnanbHoe bnarononyume:

3/1paBOOXPaHEHNE, MEHSIOLMECA COLMA/IbHbIE YCTAHOBKU N LEHHOCTY;
= cTabUNbHOCTD:

YMEHbLLUEeHNEe aHTPOMNOreHHOro BO3AeMNCTBUA Ha KAMMAT, yrpaBieHMe NPUpPoaHbIMU Pecypcamu;
= 6usHec:

UMPppoBble MIHHOBALMW ANA COALACTBUA SKOHOMMUYECKOMY NPOLLBETAHUIO, MPOMbILLNEHHOM
NPOU3BOAMTENBHOCTH, a TaKKe Ana obecnevyeHna paBHONpPaBUA U CNpaBeaIMBOCTY.

rnob6anbHyto naHgemmto COVID-19 moxKHO onpeaennTtb, Kak YeTBepTbi GpaKTop, KOTOPbIA USMEHUT
CKOPOCTb Pa3paboTKM MHHOBAUMM (KaK B NONOXKMUTENbHYIO, TaK U OTPULATENIbHYIO CTOPOHY) U
NoBAMAET Ha HaUMOHa/bHble U MeXKAYHapoAHble MPUOPUTETbI B KPATKO- U CpeaHEecpOYHOM
nepcneKkTmae.

3T dakTopbl, Hapagy C ObICTPbIMM TEMNAMW TEXHONOTMYECKUX W3MEHEHWUI (B 4YaCTHOCTW,
nepeonpeneneHna eamHuy, Sl Bmecte ¢ UMPPOBLIMM WMHHOBALMAMM), OyAyT BAMATbL KaK Ha
«no4yemy», TaK M Ha TO, «Kak» OyayT NpoBOAUTLCA WM3MEPEHUs, U COo34aBaTb BbI3OBbl ANA
METPONIOTUN U MEKAYHAPOAHON METPONOIMYECKOM CUCTEMBI.

Three trends and drivers for future both technological and societal decisions can be identified:

= Well-being: The health security and safety of a growing population with evolving social attitudes and values.

= Sustainability: Reduced human impact on the climate and management of natural resources

= Enterprise: Digital innovation to increase prosperity, productivity, and growth and also to enable equality and fairness.

The COVID-19 global pandemic can be identified as a fourth driver which will change the speed of innovation (positively and negatively) and will influence
national and international priorities in the short and medium term.

These drivers, along with the rapid pace of technological change (particularly the redefinition of the Sl along with digital and digitally-enabled technologies),
will impact both “why” and “how” measurements will be made and will pose challenges for metrology and for the international metrology system.



Lndposas TpaHchopmauums / Digital transformation
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Mbl nepexoaum 13 M1pa, B KOTOPOM HaM HYKHO 6b1710 BbITb YBEPEHHbIMW B
TOYHOCTU M COITAaCOBAHHOCTU OTAENbHbIX U3MEPEHUI, B MUP, Fae:

OrPOMHOE KOJINYECTBO PA3HOPOAHbIX CETEBbIX AATYMKOB COOMpPAET pas/inNyHble
NaHHble 06 namepenuax («MHTepHeT Bewen»);

HOBblE CpeAcTBa 0O4eHb BbICTPO COBMPAtOT OFPOMHbIE 06beMbl AaHHbIX 06
namepeHunsax (Hanpumep, cneunduKkauma maccbl M3obparkeHns, «bonbLULas
HayKa»), KoTopble MHoraa obpabaTtbiBatoTca / PUNBLTPYIOTCA B peXMme
peanbHOro BpeMeHu;

H6onblwne o6bEMbI AaHHbIX 06 «M3MepeHnsax» cobmnparoTca U XpaHATCA B
«o03epe» AaHHbIX;

AaHHble BbIHUMAKOTCA U3 «O3EepPa» M COYETALOTCA C APYrMmMM Habopamm AaHHbIX;
CNOKHbIE aNrOPUTMbI U / U UCKYCCTBEHHbIN MHTENNIEKT UCNOb3YHOTCA AN1A
NONlYyYEHMSA YaCTU KOIMYECTBEHHON MHPOPMALIMK U3 KOMOUHUPOBAHHbIX AaHHbIX
(nnn gnsa npuHATUA pelenusa).

L4

@ (S Structured Data

Machine to
e thi P / Machine
Learning  Analytics ____,./ \\

Data Lake

Data Lake

e
On-premises Real-time Data Unstructured Data

Data Movement Movement

We are moving from a world where we needed to be confident in the

accuracy and consistency of individual measurements, to a world where:

= 3 huge number of heterogeneous network sensors collects a variety of
measurement data ("Internet of Things");

= new tools collect very quickly huge amounts of measurement data (for
example image mass specification, "great science") which are
sometimes processed / filtered in real time;

= |arge amounts of "measurement" data are collected and stored in the
"lake" of data;

= data are extracted from the "lake" and combined with other data sets;

= complex algorithms and/or artificial intelligence are used to obtain part
of the quantitative information from the combined data (or to make
decisions).



NepeocmbicneHue ponu metponoruu / Rethinking the role of metrology N\
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MeTponorusa, Kak KaTaan3aTop TEXHO/IOrMU NPOBEAEHWNSA U3MEPEHUI U UCMIbITAHUIA, AOMKHA NepepacTu B
HOBYIO, CUCTEMHYIO 061aCTb.

CNoXKHble U reTeporeHHble CUCTEMbI PA3/IMYHbIX NPOLLeAYP U3MEPEHUA U OTPOMHOE KONMYECTBO AATYMKOB
TpebyloT Hay4YHOro NOHMMAHUA U XapaKTepM3aLuum ¢ METPOJIONMYECKON TOYKKN 3peHMA.

[oBepue, TOYHOCTb M 6E30NaCHOCTb AO0/IKHbI ObITb rAPAHTUPOBAHbI, TAK e KaK U KayecTBo
B3aMMOCBA3aHHbIX AaHHbIX (06 M3mepeHUM), HabopoB pedepeHTHbIX AaHHbIX 1 HA6OPOB AaHHbIX 06
MCNbITaHUAX, @ TaK}Ke A0BepUe K peLleHUAM, NPUHATUE KOTOPbIX BO3/10}KEHO HA UCKYCCTBEHHDIM
uHTennekr (Al) Ha OCHOBe 3TUX AaHHbIX.

3T0 CTaHZaAPTbl MeTpoaorumn byayLiero - COBpeMeHHbIEe 3KBUBANEHTbI MEXKAYHAPOAHbIX MPOTOTMMNOB
KMnorpamma uam metpa.

Kpome xapaKkTepusaumm MHAMBUAYANbHbIX BEIMYMNH, 3HAYUTE/IbHYIO YacTb METPOIOMMM byayLiero
COCTaB/SiIET METPOJIOTUSA C/IOXKHbIX, HEOAHOPOAHbIX MU B3aUMOCBA3AHHbIX CUCTEM U3MEPUTE/bHbIX AaTYMKOB.

Metrology, as a catalyst for the technology of measurement and testing, should grow into a new, systemic
industry.

Complex and heterogeneous systems of different measurement procedures and a huge number of sensors
require scientific understanding and characterization from a metrological point of view.

Confidence, accuracy, security and the quality of interrelated data should be guaranteed (concerning
measurement) as well as reference data sets, test data set and trust in decisions, relying on artificial
intelligence (Al) based on these data.

These are the standards of metrology of the future - modern equivalents of international prototypes of
kilograms or meters.

In addition to characterizing individual quantities, a significant part of the metrology of the future is the
metrology of complex, heterogeneous, and interrelated measuring sensor systems.




LUudposas ctpykrypa Sl / Digital SI Framework ’[b_o}ﬂ
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dTa peBOAIOLMA CTaBUT Nepes MeTpoaornyeckum coobuectsom Aga Bbi3oBa: This revolution poses two challenges to the metrological community:

1) Kak obecneunTb cOOTBETCTBUE METPOJIOrMU U ee AOCTYNHOCTb 1) How to ensure the compliance of metrology and its accessibility to
umndposomy mupy? (caenatb 06LWEA0CTYNHLIM U MALLMHOYNTAEMbIM) the digital world? (make publicly available and machine readable)

- Heobxogmmo cornacoBaTb MexayHapoAHbIM cnoBapb Mo - the International vocabulary of metrology (VIM) and
meTponorun (VIM) u metTponormyeckyo MHGopmMaLmio ¢ metrological information need to be agreed with digital
uMPpPOBbLIMM CTAaHZAPTAMMU; standards;

- paccMoTpeTb BO3MOXKHOCTb Npeobpa3oBbiBaTb MHGOPMALMIO U - to consider the possibility of converting the information and
ycnyru, npegocrasnsemblie B undposon ¢popmar. services provided into digital format.

2) Kak BHeaputb meTponoruio B undpposoit mup? 2) How to introduce metrology in the digital world?

MNpeobpasoBaHue Sl B undposoit dopmat 3aKkato4aeTca B pa3paboTKe U The conversion of Sl to digital format is the development and creation
CO34aHUN CTAaHAAPTU3UPOBAHHOMN, €AUHOU, OAHO3HAYHOMW, of a standardized, unified, unambiguous, authoritative and secure
aBTOPUTETHOI 1 6e3onacHo cuctembl 0b6MeHa AaHHbIMWU MUPOBOTO data exchange system on a global scale, based on the International
maclitaba, ocHoBaHHOM Ha MexayHapoaHol cucteme eanHu, (S), System of Units (SI) described in the current SI Brochure .

OnMcaHHOWM B TeKyLel bpowwtope Sl.



LUudposas ctpykrypa Sl / Digital SI Framework

Uenbto Llndpposoi Sl aBnaeTca co3gaHme 0CHOBbI, COOTBETCTBYHOWEN npuHumnam FAIR-aaHHbIX:

" [OCTYMHbIX AN1A NOUCKA,

® NOCTYMNHbIX Yepes3 ayTeHTUPUKaumio,

" OnepaymMoHHO COBMECTUMBDIX,

" MHOFOKpPAaTHO UCMONb3yEMbIX,

" npocnexuBaemblx.

B donzocpoyHol nepcnekmuse:

* umdpoBoe NpeacTaBieHUe Npoueayp n3mepeHuns, pabouymx NPoLLECccoB U3MEPEHUA, METOAOB aHaNM3a, Lenoyek
NPOCNEXMBAEMOCTN U UCTOYHUKOB NPOUNCXOXKAEHUA, YTO NO3BONAET MALLUMHAM NOAYYaTb AOCTYN K 3TON MHOPMaLUK K
obpabaTtbiBaTb €€ C HeE3HAYUTENbHbIM Y4acTUEM MU BOObOLLE 6e3 y4acTUA YeN0BEKa;

* cneuymanbHoe undpoBoe NpeacTaBNeHNE KNOUYEBbLIX U MeXNabopaTopHbIX CIMYEHWNIA;

= BcTpoeHHas LUndposan Sl B Knbepdpusnyeckne cuctembl, HanpUMep, CEHCOPHbIe ceTn, cpeapl MHTepHeTa Bellen,
ABTOHOMHbIE CUCTEMDI;

® yCTAaHOBJIEHMNE NPOC/IEKMBAEMOCTM B TOUKE N3MEPEHMUA.

The goal of Digital-Sl is to create a framework that meets the principles of FAIR data

= findable,

= accessible,

[ interoperable' Edable Accessible nteroperable Reusable +Ttraceabi|ity
= reusable, O % & ’.“

» tracebility. / aw

In the long perspective:
= digital representation of measurement procedures, measurement working processes of measurements , analysis
methods, traceability chains and sources of origin, allowing machines to access and process this information with little
or no human involvement;
= special digital presentation of key and interlaboratory comparisons;
= embedded Digital Sl in cyberphysical systems, such as sensor networks, the Internet of Things, stand-alone systems;
= establishment of traceability at the measuring point. 9




MexpayHapoaHasa cuctema eauuud (Sl) B uudpoBbix FAIR-aaHHbIX / The International System of Units (Sl) in FAIR digital data Alcooﬂ
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MpeacTtaBneHHble AoKNaabl Ha cemuHape CIPM "MexayHapogHaa cuctema eguHuy, (S1) B popmare
undposbix FAIR-gaHHbIX” (22-26 peBpana 2021, oHNaMH) NOATBEPKAAIOT aKTYa/IbHOCTb 3aTPOHYTbIX BONPOCOB

The reports considered at the CIPM seminar "International System of Units (Sl) in the format of digital FAIR
data" (22-26 February 2021, online) confirm the relevance of the raised issues

itiona

in FAIR digital data.

D D
)

The International System of Units (SI) in FAIR digital data;

Digital Transformation (DT) ¢ TO4YKM 3peHnA permoHanbHUX

MeTpoaornyeckmx opraHmnsaumm AFRIMETS, COOMET, EURAMET, SIM;

DT Impact Scenarios on QJ;

DT of legal metrology processes;

DT for accreditation;

Digitalization at ISO;

Digitalization in metrology;

Digital units-of-measurement services: communities, coverage and alignment;
The EOSC Interoperability Framework: facilitating cross-domain discovery and reuse;
GEMIMEG-II — Creating a digital quality infrastructure for industry 4.0;

An Approach to Interoperability for Units of Measurement;

Recent developments with QUDT - Quantities, Units, Dimensions and Types;
Machine-actionable metadata and data on basis of SI, VIM & GUM;

Digital Calibration Certificate (DCC);

Reference Data for Trustworthy Machine Learning in Metrology.

10



MexpayHapoaHasa cuctema eauuud (Sl) B uudpoBbix FAIR-aaHHbIX / The International System of Units (Sl) in FAIR digital data ’\|C°°ET
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O6wume BbIBOALI CEMUHApa :

=  CcyuwlecTByeT xopowwunn 3agen u3 undgposon Sl, oHTonornmn n cnosapen, Hanpumep, UCUM, QUDT

" npoBefeHa OUCKyccust Mo MawmnHoumTaembliM Gpowtope Sl, crnosapto VIM n pykosogctey GUM,;

" [OfyYeHOo npeacTaBrieHne 0 AOCTMXKEHUAX LMPPOBBIX PeCcCypcoB, NPeacTaBNAnLWMX AaHHbIE U3MEPEHW;

= paccmoTpeHbl npoekTbl NSCLI MIl, CODATA n DRUM,;

= coBMecCcTMMOCTb (aHrn. interoperable) B FAIR n B meTposiornmn otnnyatotcd. B metponorum umeem FAIR+T=FA(I1+T)R, rae T — npocnexmsaemMmocTb;

» Sl oxBaTbiBaeT HEGOMbLLYIO YacTb BCEX €ANHUL, U3MEPEHWI;

* npeobpasoBaHne MexagyHapogHon cucteMbl eanHuy, (S1) Ha MOMHOCTLIO LNMAGPOBOE NpeacTaBrneHne HeobxoamMmMo AN COaenCTBMSA APPEKTUBHBLIM
npeobpas3oBaHMAM B MPOMBbILLFIEHHOCTUN, MHPACTPYKTYpe KadecTBa U OpraHn3auum COBPEMEHHbIX UCCeaoBaHMi 1 pa3paboTok BO BCEM MUPE;

*  Takoe UMppoBOe npencTaBneHne JOMMKHO ONMpaTbCs Ha HaZeXHble, OAHO3HaYHble N MawuHoYUMaemMble UMgpOoBbIe NPeacTaBeHns equHuL
N3MepeHUN.

KOOMET npedcmaeusn koHuenuyuro e-uHppacmpykmypbli HMU, komopas
onucsigaem HeKOmophbie acriekmbl KOHUenyuu yugpoeoli mpaHcgopmayuu.

COOMET vision of metrological

General conclusions of the seminar : e'mfrqS"UC"we, d'g'ml

= there is already a good base of digital SI, ontologies and dictionaries such as UCUM, QUDT; transformation

» there was held a discussion on machine-readable Sl brochures, the VIM and the GUM,;

= there was got an idea of the achievements of digital resources that represent measurement data;

= there were considered NSCLI MIl, CODATA and DRUM projects;

= interoperable in FAIR and in metrology differ. In metrology we have FAIR+T=FA(I+T)R, where T - traceability

= Sl covers a small part of all units of measurements;

= the transformation of the International System of Units (SI) into a fully digital representation is necessary to promote effective transformation in
industry, quality infrastructure and the organization of modern research and development around the world;

= such digital representation should be based on reliable, unambiguous and machine-readable digital representations of units of measurements.

At this seminar, COOMET presented the concept of e-infrastructure of NMl,
which implements some aspects of the concept of digital transformation.

11



Lienesas rpynna CIPM no uucposou Sl / CIPM Task Group (TG) on Digital SI &;ﬂé‘, ‘B,_OM_ \
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Ha cBoem 3acegaHunm 19 maa Lenesas rpynna CIPM no uudposoii Sl o6cygmna byayuime 3aaaun,

B YaCTHOCTU, Ana dopyma «Lmpposmsaumna n metponorma», cpegm Kotopbix:

= KoHcynbtMposaHue CIPM no Bcem Bonpocam undposmusaummn u MeTponormu;

" KOOpAWHMPOBaAHMeE pa3paboTKy CoanaweHus 0 83aUMHOM NPU3HAHUU YUgpoebix cepmuguKkamos KanubposKu;

= 06meH MHPOopMaLMEN N co3aaHNe BOSMOKHOCTEN ANA COTPYAHMNYECTBA;
"  MPUBHECEHME METPOJIOrMUYECKON OCHOBbI/MbILLNEHUA B 061aCTU, Ha KOTOPbIE OKa3bIBaOT BAUAHUE YCAYTM LMPOBOI PEBONOLUM.

lpynna rotoBUT ABa NnpoekTa pe3ontouunin ana CGPM-2022 no HOBbIM NOTPEBHOCTAM B MeTPONOTrUM (pearnpoBaHne Ha MeXAUCUUNANHAPHbIE
«rOPU30HTAIbHbIEY BbI30BbI), @ Tak¥Ke no umdpposon cucteme Sl v Hosot (undposoit) muccmum BIPM, KntoueBblie MOMEHTbI KOTOPOIA:

= paboTa Hag umMdppoBmu3aLMen B METPONOTNU;

= paboTa Hag BHeagpeHuem FAIR+T - npuHUMNOB 1

"  ObITb AKOPEM A0BepUA (aBTOPUTETHLIM 06BEKTOM) ANs uMdppoBoi TpaHcHOPMaLMKU METPOIOTUN. CIPM

anchor of
intern. Quality

BIPM as

trust for
Infrastructure

At its meeting on May 19 the CIPM Task Group on Digital Sl discussed potential objectives
particularly for forum “Digitalization & Metrology”, among which:

= to advise the CIPM in all matters of Digitalization & Metrology;

= to coordinate the development on Mutual recognition of Digital Calibration Certificates;
= to act as a forum to exchange information and to create opportunities for collaboration;
= to bring metrological framework/thinking to areas that are impacted by the digital revolution services.

The Group is preparing two Draft Resolutions for CGPM 2022 on the evolving needs for metrology (a response to multi-disciplinary “horizontal” challenges),
and on the digital SI framework and new (digital) mission for the BIPM, key points of which are:

= to work towards digitalization in metrology;

= to work towards implementing FAIR+T principles and

= be the trust anchor for the digital transformation in metrology.

12



BbiBogbl / Conclusions

MeTtpuueckaa KOHBeHUUA U MexayHapoaHaa cuctema egmuul, (SI) 3a10KMANM OCHOBY KayecTBa B NMPOMbILLNEHHOCTU U
rnobanbHo Toprosne. Cuctema Sl Bmecte ¢ CornaweHnem CIPM MRA, KCDB, a Takke 6a3oi gaHHbix JCTLM — “ocHoBa” T ’ i
coBpemMeHHbIX npuHuunos FAIR-aaHHbIX. CeroaHsa cylecTByeT ocTpas NOTPeObHOCTb B pa3sBUTUMN MEXAYHAPOAHOMU . ' i(BHf\(c) 2 {(x,g)@x;:"‘ et W0
meTpoaorum byayuiero Kak 0CHOBbl KayecTBa BO B3aMMOCBA3aHHOM MUpPE, OCHOBAaHHOM Ha AaHHbIX U3MepPeHUi, Pg_’o &5 =N(BNC) 24 o[ 5*‘-5‘51 a |

B ycnoBuax undposoit TpaHchopmaymu. ;,_:1’?(*;555 W‘ o L;”Dz** '

1. KauecTBeHHble gaHHble O4YeHb BaXKHbI W A0/IXKHbI OTBEYATb CTaHAAPTaM, COMNMAacoBaHHbIM Ha MEXAYHAPOAHOM YPOBHE, 3 &

3
o, B Y A Sl oy e
K/1lo4eBbIM 3/1IEMEHTOM KOTOPbIX ABNAETCA YeTKOe npeacrtas/sieHne eanmHny, nsmepeHusd. g 2 Q,% a,k /:\ G |R) -‘ ST -
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HY)XHbl COMNALIEHNA MeXAY COObLLEeCTBaMN Ha MEXKAYHAPOAHOM YPOBHE.

3. EAMHULbI U3MepeHUa ABNAIOTCA KAKUYEBOM YacTbio TaKMX COaLLeHUit. bosbLuei YacTu NpoM3BOACTBA AaHHbIX BO BCEM
MMpPE He XBaTaeT YETKUX U OAHO3HAYHbIX ONpPeaeneHnin NCNob3yemMblX eaAnHUL, U3MEPEHUA.

4. CeroaHs, Korga Mbl 0BMeHNBAEMCA OFPOMHbIMU 06bEMaMM AaHHBIX 38 MMHUMa/IbHOE BPEMSA, CYLLECTBYET eLle 60/bluas
NOTPeBbHOCTb B YETKOCTU BCEX AeTasel, BKIoYas ONUCaHUe eaUHULL USMEPEHUSA.

5. Ba’KHO aKTMBU3MPOBATL NPOLLECC Pa3paboTKM MeXKAyHAPOAHbIX CTaHAAPTOB MO NPeACTaBAEHMIO eAUHUL, u3mepeHua B uudposom popmare.
6. [laHHble 63 XOPOLLO MNOHATHbLIX 1 OLMEPPOBAHHBIX €4UHULL ABNSAIOTCA CKOpPEee NPEenaTCTBUEM, YEM NPENUMYLLLECTBOM.

The Metre Convention and the International System of Units (SI) have created the foundation for quality in industry and global trade. The Sl system together
with the CIPM-MRA, KCDB, and the JCTLM database are the "mother" of modern FAIR data principles. Today there is an urgent need to develop the
international metrology of the future as the basis of Quality in an interrelated world based on measurement data, in the context of digital transformation.
1. Qualitative data are very important and should meet internationally agreed standards, a key element of which is a clear presentation of the units of measurement.
2. To ensure that all those who need data, together with related information and knowledge, may apply the necessary agreements between communities at the
international level.

3. Units of measurement are a key part of such agreements. Most data production around the world lacks clear and unambiguous definitions of the units used.

4. Today, when we exchange huge amounts of data in a short time period, there is an even greater need for clarity of all details, including the description of units of
measurement.

5. It is important to intensify the process of developing international standards for the representation of units of measurement in digital format.

6. Data without well-understood and digital units is a barrier rather than an advantage.
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CNACHUB0 3A BHUMAHMUE!

THANK YOU FOR ATTENTION!

lNasen Heexcmakos, yneH CIPM,
Buue-npe3udeHm KOOMET

Pavel Neyezhmakov, CIPM Member,
Vice-President of COOMET




