BHUUM vum. 1.1. MeHageneeBa

D.l. Mendeleyev VNIIM

OGpalieHue gupekTopa
Hoporve gpy3bs!

A pag npMBETCTBOBaTHL Bac CO CTpa-
HML, NepBOro Bbinycka MHopmaLum-
OHHoro BronneTteHs «Hooctn BHU-
MM», KOoTOpbIi Mbl Hageemcs cpae-
naTtb perynsipHbIM U3gaHneM, BbIXO-
aswum gea pasa Brog. C ero no-
Mol Mbl Byaem pepxkaTtb Bac E
KYpPCE OCHOBHbIX Hay4HbIX OOCTU-

H.J. Xanos, oupexmop BHUHM — Mendeleyev

Message from the Director

Dear friends!

| am very much pleased to greet you

from the pages of the first issue of the

VNIIM Newsletter, which, we hope, will
. be published on a regular basis every six
| months.

_‘_‘ Its pages will keep you informed of the
“main scientific achievements of the D.I.
Institute for Metrology

KEHUn BcepoccuicKoro HayuyHo-  Nikolay I Khanov, Director of VNIIM  (VNIIM), a leading metrology institute of

nccnepoBaTenbCckoro  MHCTUTYTA

meTponorum um. .. MeHgeneesa — BegyLllero vH-
cTUTyTa cuctembl PocctaHgapTa, nognucaHta Mexay-
HapogHon [10roBOpeHHOCTU O B3aMMHOM MpPU3HaHWUK
HaLUMOHamnbHbIX 3TanoHOB M cepTudUKaTtoB O Kanmod-
POBKE U U3MEPEHUSAX, BblgaBaeMbIX HaLUNOHaNbHLIMU
METPONIOrMYECKUMU MHCTUTYTaMU, U3BECTHOWN B MUpE
nog abopesnatypon CIPM MRA.

BoT yxxe noutn 175 net , B TOM YnUCne U B TSXenNble
rogbl 6nokagbl JleHnHrpaga, BHUMM ycnewHo ocy-
LLIECTBNAET HAY4HYIO 1 MPaKTUYECKYIO OeATENbHOCTb,
HanpaBneHHyo Ha obecrnevyeHne eaMHCTBa, TOYHOCTH
N 0OCTOBEPHOCTU U3MEPEHUIA.

Kak 1 npexae, Mbl npunaraeMm 3HayuTeNbHblE YCU-
nng, 4ytobbl NoaaepXmBaTb BbICOKUA MeXOQyHapoa-
HbllA aBTOPUTET HAaLIEro YYpexnaeHusi, KOTopoe C
1892 no 1907 r. Bo3rnaBnsAn BENUKUIA PYCCKUIA yye-
Hbli Omutpuin MisaHoBny MeHaenees.

2015 rog okasancst 0CO6eHHO NIOAOTBOPHbIM B 00-
NacTy Hay4YHO-TEXHUYECKNX OOCTVXKEHUIN N MeXayHa-
POAHBLIX KOHTAKTOB HaLLEro MHCTUTYTa, O KOTOPbIX Mbl
KOPOTKO pacckakeM Bam B 3TOM BbIMyCKe.

A Obl xOTen 3aBepuUTb uuTatenen OLnneTeHsi, 4To
BHUWM Bceroa 6epexHO coxpaHsan MeHOeneeBcKue
TpaaMLUM KavyecTBa U KynbTypbl USMEPEHUIA U HaMe-
PEH criegoBaTb 3TUM TPaAULUMAM U Bripeap.
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Rosstandart - signatory to the Mutual
Recognition Arrangement (CIPM MRA), by
whose virtue national measurement standards
and calibration and measurement  certificates
issued by National Metrology Institutes are rec-
ognized worldwide.

For almost 175 years, including the hard years
of the siege of Leningrad, VNIIM has been suc-
cessfully engaged in scientific and practical ac-
tivities aimed at assurance of traceability, accu-
racy and reliability of measurements.

As in the past, we are making considerable ef-
forts to maintain the international authority of our
Institute which was headed from 1892 to 1907
by the great Russian scientist Dmitry Men-
deleyev.

The year 2015 happened to be particularly
abounding in scientific and technical achieve-
ments and international contacts, into which we
are going to deliver insight in this issue of the
Newsletter.

| would like to assure our readers that VNIIM
has always preserved and will ever carefully
hold the traditions of the quality and culture of
measurements once established in the days of
Mendeleyev.

December 27, 2015
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BHUWNM ceroaHs

CerogHsa BHNWM saBnsieTcs KpynHENLMM LIEHTPOM
Hay4YHOM M npakTuyeckon metponorum B Poccun.
OH pabotaet nog arngon denepanbHOro areHTCT-
Ba MO TEXHWYECKOMY PErynmMpoBaHuMi0 U METPOSOo-
rmn (PocctangapT) v BbINONHAET BO3MOXEHHbIE Ha
HEro rocyaapCcTBoM (YHKLMM MO obecneveHuto
€[VHCTBa M3MEepEeHNI B criegytomx obnacrsx:

. M3MEpPEHMS NapamMeTpPoB NOTOKA XUAKOCTEN
1 rasos,

. N3MepeHnsa gaBrneHns 1 Bakyyma

. N3MEepPEHUSI FTEOMETPUYECKMX U MEeXaHu4de-
CKUX BEMUYUH,

. namepeHns hn3nKo-XMMN4eCcKoro coctasa u
CBOWCTB BELLIECTB,

. M3MepeHus TennouanIeckmx n Temnepa-
TYPHbIX NapaMeTpoB,

. N3MEPEHUST ANEKTPUYECKNX N MArHUTHBIX
BEIMYUH,

. N3MepeHUs napameTpoB UOHU3NPYIOLLNX
N3ryyeHun.

Bo BHUWM cosgaHbl u npumeHsaoTca 54 rocynap-
CTBEHHbIX NepBUYHbIX 3aTanoHa (ITI3), Bkntovas
3TanoHbl 4 OCHOBHbIX €AWHWL, BEMWYUH CUCTEMBI
CW (onuHbl - MeTp, Maccbl - KWrorpamm, Curbl
ANEKTPUYECKOro Toka - amnep, TepmMoguHamunye-
CKOW TemnepaTypbl - KENbBUH):

= ArycTWka, ynbTpaseyk u subpauma
B 3NeKTPUYEcTBO M MarHeTusm
= MoHuzupyrowme U3nyJdeHun

a OnuHa

Macca » cBRzEHHBLIE C HEW
BEnHYMHBI

= QoTOMETPHA U PaJHOMETPHA
m KonwuecTeo eewjectea
m [epmomerpua

BHWUWM Takke paspabotan n ncnonb3yet 59 rocy-
AapCTBEHHbIX BTOPUYHbIX 3TarlOHOB.

54 Standards

31anoHa

r ARAE

VNIIM today

Today VNIIM is the largest Russian centre of scien-
tific and practical metrology. It works under the aus-
pices of the Federal Agency on Technical Regula-
tion and Metrology (Rosstandart) and carries out
the tasks, entrusted to it by the State, related to the
assurance of traceability in the following fields of
measurement:

gas and fluid flows,
pressure and vacuum,
geometrical and mechanical quantities,

SO SRS

physico-chemical composition and properties
of materials,

thermophysical and temperature quantities,

<

electrical and magnetic quantities,
. ionizing radiations.

VNIIM has developed and maintains 54 State Pri-
mary Standards, SPS (out of 164 Russian SPSs),
including standards for four base unites of the Inter-
national System of Units (SI): metre, kilogram, am-
pere, kelvin:

Acoustics, Ultrasound and 4
Vibrations

Electricity and Magnetism =
lonizing Radiations =

Length =

Mass and Related Quantities =
Photometry and Radiometry =
Quantity of Material m

Thermometry =

VNIIM has also developed and operates 59 State
Secondary Standards.
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HesatenbHocTb B pamkax CIPM MRA CIPM MRA Related Activities

B utoHe 2015 r. MexgyHapoaHbIMy aKcnepTa- VNIIM Quality Management System peer-
Mu Obina npoBedeHa nposepka Cuctembl Me- review took place in June, 2015. The QMS
HepkmeHTa kadectBa BHUWM, B pesynbtate was assessed for compliance with the existing
KOoTopor OHa Oblna npu3HaHa cOOTBETCTBYI- international normative requirements:
Wen YCTaHOBMEHHbIM MeXOyHapoOHbIM HOp-
MaTuBam.
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BHUWUM asnsaeTcsa uneHom 7 u3 10 KoHcynbTa-
TUBHbIX KOMUTETOB MexayHapoaHOro KomuTe-

VNIIM is a member of 7 of 10 Consultative
Committees of the International Committee of
Ta mep v secos (MKMB): Weights and Measures (CIPM):

¢ 1o anekTpuyecTsy u marHetnamy(KK3) s  for Electricity and Magnetism (CCEM)
¢ no TepmomeTpum (KKT) ¢  for Thermometry (CCT)
% no anmne(KKM) ¢+  for Length (CCL)
. no MOoHWU3MpPYoLWKUM nsnyveHnam (KKNW) % for lonizing Radiations (CCRI)
¢ MO Macce 1 CBA3aHHbIM C HeW BENN4K- ¢  for Mass And Related Quantities (CCM)
Ham (KKM) ¢  for Quantity of Material — metrology in
¢ O KONWYEeCTBY BELLECTBA — METPOOrus chemistry (CCQM)
B xumum (KKKB) ¢  for Acoustics, Ultrasound and Vibrations
¢ O aKycTuKe, yNbTpasByky U BUGpaumuam (CCAUV)
(KKABY),
and participates, on behalf of ROSSTAN-
a Take y4acTsyeT, OT MeHn PoccTaHaapTa,  pART, inthe work of the Consultative Com-

B pabote KoHCynbTaTWBHOTO KOMUTETA MO  ittee for Units (Ecl)
eavHuuam (KKE).
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Yncno knioYeBbIX Y AOMNOMHUTENbHBIX CAIMYEHUIA C
yyactnem BHUNM, 3apernctpupoBaHHbix B KCDB,
B 2015 r. Bo3pocno Ha 7 (¢ 253 go 260).

The number of Key and Supplementary compari-
sons registered in the KCDB with participation of
VNIIM has increased in 2015 by 7 (from 253 to
260).
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K HacTosawemy BpemeHn BHUM npuHan yyactue
nnu 6bin 3aperMcTpMpoBaH Ha y4acTve B criefyto-
LLMX CIIMYEHNSIX, OPraHN30BaHHbIX CNeayLLnMm
KoHcynbTatueHbIMn kKomutetamm MKMB n TexHu-
Yyecknmmn kommtetamu PMO:

By the present time VNIIM has part|C|pated or has
been registered for participation in the following
number of comparisons organized by Consultative
Committees of the CIPM and Technical Commit-
tees of RMOs:

CCQM (71), COOMET (50), CCRI (29), EURAMET (23),
BIPM (21), CCM (16), CCEM (15), APMP (14), CCL (10), CCT (7), CCAUV (3), SIM (1)

KonnyectBo kannbpoBOYHbIX Y U3MEPUTENBHbIX
Bo3moxHocTten (CMC) BHUMM 3a 12 mecsueB yBe-
nunyunocb Ha 9 (¢ 1202 go 1211).
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The number of -calibration and measurement
capabilities (CMCs) of VNIIM has increased in 12
months by 9 (from 1202 to 1211).

® Hon-so crpoxk CMC 1 BHHMKHMM
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CoTpyAHMYECTBO B paMKax
MeXAyHapoAHbIX OpraHu3auumn
BHUWMM coTpygHuyaeT ¢ HaumoHanbHbIMU METPO-
NOrMYECKMMU UHCTUTYTaMKU pYrMx CTPaH U Mexay-
HapOAHbLIMW OpraHmMsauusiMum B ob6nacTtn MeTporio-
K N cTaHgapTM3auuK, ¢ Luenbto obecrneyeHms npo-
CNeXnBaemMocT N eOUHCTBA U3MEPEHUIA Ha MeX-
AyHapogHom ypoBHe. [lomumo Toro, yto BHUUM
aBnseTca yneHom 7 n3 10 KoHcynbTaTUBHBLIX KOMU-

TetoB MKMB, cneuuanuctel BHUWM asnsatoTca
npeaceaatensmMu cekpetapuatos 8 nogkoMUTeToB
n 1 komuTeTa MexxgyHapoaHON opraHu3aumm 3aKko-

HogaTtenbHon meTponorui (MO3M):

M Tpex TexHuyeckux KomuTeToB PervoHanbHoOn

Cooperation with International
Organizations

VNIIM cooperates with national institutes of metrol-
ogy of other countries and international organiza-
tions in the field of metrology and standardization to
assure the traceability and uniformity of measure-
ments at the international level. Apart from being
Members of 7 out of 10 CIPM Consultative Commit-
tees, VNIIM Specialists are the Heads of the Secre-
tariats for 8 subcommittees and 1 committee of the
International Organization of Legal Metrology
(OIML):

and three Technical Committees of Euro-Asian Co-
operation of National Metrology Institutes

Instruments for physicochemical measurements
CpeqacTBa namepeHuii B 06nactn omsmko-xmummm

TC7/SC1

Length measuring instruments
CpeacTBa nsmepeHnst AnvHbI

Density measurements

TC9/SC1 M3amMepeHust NNoTHOCTU

TC11/SC1

Resistance thermometers
TepMoMeTpbl CONPOTUBIIEHUS

TC11/SC3 MupomeTpsbl

Radiation thermometers

Sacharimetry

TC17/SC2 CaxapvmeTpus

Conductometry

TC17/SC4 KoHpykTomeTpus:

Viscometry

TC17/SC5 BuckosnmeTpus

Gas analysis

TC17/SC6 Fa30BbIi aHan1a

MeTporormyeckon opraHudauum EBpo-AsunaTckoe
COTPYAHUYECTBO HAaLMOHAmMbHbIX METPONOrM4eCcKnX
nHctutyToB (KOOMET). BHUUM Takke yyacTeyeT B
pabote 32 TexHuyecknx komuTeToB MexayHapogHon

(COOMET)VNIIM also participates in the work of 32
Technical Committees of the International Standards
Organization (ISO) and 2 TCs of the International Electri-
cal Commission (IEC). VNIIM is a full member of two

General Questions Concerning Measurements (General Metrology)
O6wwe Bonpockl, kacarwowmecs namepeHui (Obwas meTpornorus)

TepmomeTpusi 1 Tennoguranka

Thermometry and Thermal Physics

Physical Chemistry
Ddusnko-xmmms

opraHusauuu no ctaHgaptusauum (MCO) n 2 TK Mexay-

HapoaHou anekTpoTexHuyeckonm komuccun (MOK). BHU-

MM gaBngaetcsa nonHonpaeHbIM YneHom aAsyx PMO: APMP
n KOOMET.

RMOs: APMP and COOMET.
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IBYyCTOpPOHHEE COTPYAHUYECTBO U
Apyrue meponpusaTtus

BHUNM nognncan MemopaHaymbl 0 B3anmonoHu-
MaHUN C HaUMOHANbHLIMW METPONOMMYECKUMMN UH-
ctutytamu (HMW) Kutasq, FOxHon Kopeun, Coegm-
HeHHoro KoponescTBa, CrnoBakun, ®paHumm n co-
TPYyOHMYaET UMM MMEeEeT NNaHbl COTPYAHUYECTBa B
paMkax MeMopaHOyMOB, MOANMcaHHbIX PoccTak-
napTtom, ¢ HMWU bpasunuu, Mepmanun, Kybbl, Be-
Hecyanbl n Yexuu.

B 2015 r. BHUMM opraHusoBan w/unu npuHUman
crnegyowme MeponpuaTms:

+3acegaHne COOMET TK 1.1 - O6wme Bonpocsl,
KacatoLmnecsa namepeHun (Obwasa meTponorus),
ollatas wmexagyHapogHad KoHdepeHums «Tem-
nepartypa-2015»,

e¢3acepaHne COOMET TK 1.8 — dusuko-xumums.

Cnegylolwme MHOCTpPaHHbIe [Aenerauuy noceTunm
BHAVMM B 2015 T.

¢ ®usnko-texHmdeckoro nHctutyta (MTH,
(Cepmanwns) B rmase c Npe3ngeHTom
W.Ynbpuxom,

¢ [peangeHt MK3M (MexxgyHapoaHbIi KOMUTET
3akoHogaTenbHon meTporiorun) . MakcoH,

¢ [enerauns Typeukoro HMAU TUBITAK-UME Bo
rnaBee c 3amectutenem gupektopa b. YHcanowm,

¢ [enerauma HaumMoHanbHOro NMHCTUTYTa METPO-
norun KHP Bo rnaee ¢ gupektopom ®an CsiHoMm,

¢ [eneraumsa LLlaHxanckoro myHuumnanbHoOro 6to-
PO MO Ka4ecTBY M TEXHNYECKOMY Haa3opy
(SMBQTS) BO rnaBe ¢ 3amecTuTenem UPEKTo-
pa Yxu Cs03,

¢ Okcneptbl Popyma kavyectsa COOMET.

=

Bilateral cooperation and other

events

VNIIM signed Memoranda of Understanding with
NMis of the People’s Republic of China, Republic
of Korea, United Kingdom, Slovakia, France, and
cooperates or has cooperation plans under MoUs
signed by ROSSTANDART with NMIs from Brazil,
Germany, Cuba, Venezuela and Czech Republic.

The following events were organized and/or hosted
by VNIIM in 2015:

¢ Meeting of COOMET TC 1.1 -General Ques-
tions Concerning Measurements (General Me-
trology)

¢ The 5th International Conference «Temperature-
2015»

¢ Meeting of COOMET TC 1.8 - Physical Chemis-
try

The following Heads of delegations from abroad
paid official visits to VNIIM in 2015:

¢ PTB (Germany), headed by Prof.-Dr. J. Ullrich,

¢ President of the CIML (International Committee
of Legal Metrology), Dr. P. Mason,

¢ TUBITAK-UME (Turkey), headed by the Deputy
Director, Dr. B. Unsal,

¢ Chinese National Institute of Metrology, headed
by the Director, Mr. Fang Xiang,

¢ Shanghai Municipal Bureau of Quality and Tech-
nical Supervision (SMBQTS), headed by the
Deputy Director, Mr. Ji Xiaoye,

+ Experts of the COOMET Quality Forum.
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Cosemanne /{UpeKTOPOB HANMOHAJIBLHBIX METPOJIO-
rudeckux uHcrutyroB (HMHU) mo coBepuieHCTBOBa-
HHUIO J{0OTOBOpPEeHHOCTH O B3aMMHOM NPH3HAHMHM Ha-
IMOHAJIBHBIX 3TAJIOHOB U CepTH(HUKATOB 0 KaJIH0-
POBKe M H3MepPeHHSIX, BbIJaBaeMbIX HAIMOHAJIbHBI-
MH MeTpoJornyeckumu nHcTutyramu (CIPM MRA)

13-14 okts16ps 2015 1. B MexxaynaponHoM bropo mep u
BecoB (r. Cep, ®pan-

LHsT) COCTOSIOCH  OYe- ) s
| i

pellHOe eXETOHOE COBe-
manue  JIupexTopoB
HMMU u npencrasureneit
MIPaBUTEIbCTB,  MOIIIH-
caBmux  JloroBopeH-
Hocte CIPM MRA, ko- a
TOpasi SABJIAETCS KIIoue-
BbIM 3JIEMEHTOM MEXIY-
HapogHOH HH(PACTPYK-
TYpbI 00ecIIeueHHs Kaye-
CTBa M3MEpeHHU. J[oroBOpeHHOCTh ObLia MOIIUCaHA B
1999 ronmy c menbio oOecrieueHusi MPABUTEIBCTB M Ha-
LUOHAJILHBIX OPraHOB HAJICKHOW TEXHUYECKOW Oa3oi
JUIs OECTpensTCTBEHHOr0 COTPYJHHMYECTBA CTpaH B 00-
JIACTH MEXAYHApOJHOW TOPrOBIU W JPYroil KOMMepde-
ckoil pearensHocTH. Ha sTom coemannun BHUUM
MPEACTaBIISUT 3aMECTHTENb TUPEKTOPa M0 MEXKITYyHApO.l-
Holi pabote FO.A. KyctukoB. 3agaueii coBemanus Oblia
OpraHu3anys MIMPOKOI JUCKYCCUH O IPodIeMax peanu-
3alliM ¥ COBEPIICHCTBOBaHUSA JIOrOBOPEHHOCTH MEXIy
mupexktopamu HMU, npencraBuTeNnsIME TPaBUTEIBCTB
cTpaH, moanmucaBuMx Merpudeckyto KoHBeHnumio u ac-
COLIMMPOBAaHHBIX y4acTHUKOB [ eHepanbHol KoHpepeH-
uu 1o mepam u Becam (I'KMB), perrnoHanbHbIX MeTpo-
sorudeckux opranuzanuit (PMO) u gpyrux 3auHTepeco-
BaHHBIX co00mIecTB. Ha coBenanny ObLIM pacCMOTPEHBI
noctmxenns CIPM MRA wu mpemiokeHus: 1o ycTpaHe-
HHUIO HEJIOCTaTKOB ee peanu3anuu. Jljs COBEpLIEHCTBO-
BaHUS JIOTOBOPEHHOCTH M €€ YCHEIIHON peanu3aliu
Obula yupekJeHa cnenuanbHas PaOowas rpymma mnop
npeaceaarenscTBoM  [Ipesunenrta MexkayHapOIHOTO
komurera Mep 1 BecoB (MKMB) ¢ yyactiem npencraBu-
tener PMO, HMU u KoHCynbTaTUBHBIX KOMHUTETOB
MKMB. B 3aiaun PaGoyeli rpymiibl BXOAUT MOJrOTOBKA
o030pa pe3yabTaTOB MEXIYHAPOJHOTO OOCYKICHUS
ycoBepueHcTBoBaHus CIPM MRA 1 moaroroBka npea-
JIOXKEHUH 1o obecredeHuro e€ yCTOHYMBOTrO (hyHKIHO-
HUpoBaHus. IIpenmornaraercs, 4TO 3TH MNPEIIOKEHUS
OyayT noarotosieHsl kK MapTy 2016 roza.

Meeting of Directors of National Metrology Institutes
(NMls) dedicated to improvement of the Mutual rec-
ognition arrangement for national measurement
standards and of calibration and measurement cer-
tificates issued by national metrology institutes
(CIPM MRA)

On 13-14 October, 2015, the International Bureau of
Weights and Measures
(BIPM) held the annual
meeting of Directors of
National Metrology Insti-
tutes and representatives
of governments - signato-
ries to the Mutual recogni-
tion of national measure-
ment standards and cali-
bration and measurement
certificates  issued by
NMIs (CIPM MRA) - a
key element in the international infrastructure assuring
the quality of measurements. The CIPM MRA was
signed in 1999 to provide governments and national au-
thorities with a reliable technical basis for easy coopera-
tion in international trade and in other fields. VNIIM was
represented at the meeting by the Deputy Director for
International Cooperation, Yuri A. Kustikov.

An objective of this meeting was to organize a broad
discussion of burning issues concerning implementation
and improvement of the CIPM MRA among the NMI
Directors, representatives of the countries who signed
the Metre Convention and Associated Members of the
General Conference of Weights and Measures (CGPM),
Regional Metrology Organizations (RMOs) and other
interested communities. The meeting discussed the suc-
cess of the CIPM MRA and proposals for its improve-
ment. To perfect the Mutual Arrangement and to im-
prove its implementation a special Working Group was
established under the chairmanship of the President of
the International Committee of Weights and Measures
(CIPM), which includes representatives RMOs, NMlIs
and the CIPM Consultative Committees. The objective
of the Working Group is to review and summarize the
results of international discussions about the CIPM
MRA aimed at assuring its sustainability. It is expected
that concrete proposals will be prepared by March 2016.
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O 31-ii T'enepanbHoii AccamOJjiee PeruonajbHoit

MeTpPOJIOrH4ecKoi OpraHu3aluu " A3narTcko-

TuxookeaHckasi METPOJIOrHYeCKast

nporpamma" (PMO APMP)

C 1 mo 7 Hosi6pst 2015 rona B [lexnue Ha 6a3e HarmonamsHO-
ro uHcTuTyTa Merponornu (HMM) KHP mpoxommmm mepo-
npusATHs ouepenHou, 31-i, ['enepanbHoii Accambien APMP,
B TOM YHCJIC: 3aCeAaHtsl ICIIOTHUTEILHOIO KOMUTETA U TEX-
HUYECKHX KOMHUTETOB II0 BHJaM H3MepeHHH, CHMIIo3umyMm
"Metponorusi—2015 —
IpaHANO3HbIE 3aJaud H3Me-
penmii", coBemanue Jupex-
TOpoB HanmoHaibHBIX MeT-
POJIOTHYECKHX HHCTHTYTOB
(HMU)-uneno APMP u ux
IpeJCcTaBUTENeH, MocemeHne |«
Hay4HBIX nabopaTtopuit
HUM.

B xome I'enepampHOit Ac-
camOiiert ObUTH PaCcCMOTPEHBI
oruers! IIpesunenra APMP,
a-pa Ilerepa  ®ucka
(ABcTpanusi), pyKOBOJHTE-
neii TexHHUECKHX KOMHUTE-
TOB, ()MHAHCOBBIM OTYET W
miaH Oromkera Ha 2016 rox,
COCTOSUTUCH BHIOOPBI HOBBIX WICHOB pabOYUX OPraHoB, 00Cy-
JKJICHBI CTpaTernyecKue HarpasieHus nesreabHoctu APMP
(06opymoBaHUe ST MEIUIIMHCKOH THATHOCTHKH, SHEPTreTHIe-
ckast 3Q(eKTHBHOCTh, M3MEHEHHE KJIMMara M 0e30MacHOCTh
MUIIEBBIX IIPOIYKTOB).

Ha T'enepasnbHoil Accambiee ¢ JOKJIaIOM O JESITelbHOCTH
MexaynaponHoro 6ropo mep u BecoB (MBMB) BbicTymun
nupekrop MBMB n-p Maptun Muntos.

Ha Cumnosuyme "Metponorus-2015" ¢ mokaagaMu mo akTy-
albHBIM BOIPOCaM IIEPEONPENEICHUs] €ANHHL] MEXIYHAPOI-
Hoii cucteMsl CU, obecniedueHus TOCTOBEPHOCTH U3MEPEHHH B
MEIUIMHE U O PO METPOJIOTHH B Pa3BHTHH IIPOMBIIIIICHHO-
CTH BBICTYNIJIM TPH3HAHHBIE aBTOPHUTETHI MEXIYHAPOIHOI
merposiornn bappu Uarmuc (Ilpesunenr MKMB), Bumun
Mboit  (Hupexktop HUCT, CIIA), Jlopu Jlokacuo
(pyxoBomutens nabopatopuu MartepuanoB, HUCT, CIIIA),
Wopn Iltenrep (Bune-npesuaent EBPAMET). O npo6iemax,
CBSI3aHHBIX C BO30OHOBIIIEMON SHEpruei, caenain noknan Ban
Mumuss (qupextop MH(QOPMAIHOHHOM CIYXKOBI TOCYIApCT-
BEHHOM »Heprerudeckoii cucremsl KHP).

Jupexrop HUM ®an CsH npencTaBuil TOKIA] O HAITHOHATb-
HOM cHcTeMe KauecTBa u Merponoruu B Kurae.

Poccuro B APMP mnpencrasnser BHUUM. 3amecturens au-
pexropa HOpuii Kyctukos, npunsin ygactue B 31-if ['eHepans-
HOHU Accambiiee 3Tolf PerroHanbsHO METpOIOrnyecKoi opra-
Hm3anuu. B 3acemannm Texnmueckoro xommurera APMP mo
napaMeTpaM MOTOKOB MPHHS y9acTHe PYKOBOJIHUTEIND OTIeIa
3TaJOHOB CKOPOCTHU U PacXoja BO3AYIIHOTO H BOJHOTO MOTO-
koB KoncranTtus Ilomnos.

[To npurnamenuto Kutalckux kosuier cnenuanvctsl BHUVM
u 6azoBoit kapenper BHUUM npu Cankr-IletepOyprckom
HallMOHAJILHOM HCCJIEZI0BATEIbCKOM YHUBEpCUTETE HH(POpMa-
IUOHHBIX TEXHOJIOTui, MexaHuKkH 1 ontuku (MTMO) mpuns-
M ydactue B peruoHanbHoM coBemannu ATOC mo mpoGire-
MaM U3MEPEHUH B 00acTH BO30OHOBIIEMOH YHEPTHH U N3Me-
HEHHUs KJIUMaTa, KOTOpoe MPeAIIecTBOBAIO 3aceAaHuIM | eHe-
panbHoit Accambiien APMP.

The 31st General Assembly of the Regional
Metrology Organization “Asia Pacific Metrol-

ogy
Programme” (RMO APMP)

From 1 to 7 November, 2015, in Beijing, the National

Institute of Metrology of China (NIM) hosted the
events of the regular, 31st meeting of the APMP Gen-

eral Assembly, including meetings

of the Executive Committee and
Technical Committees for differ-
ent measurement fields and the
Symposium “Metrology 2025 —
, the Grand Challenges for Metrol-
ogy”, the APMP NMIs’ Directors
Meetingand visits to Research
Laboratories of the NIM.

In the course of the General As-
sembly reports of the APMP Presi-
dent, Dr. Peter Fisk (Australia),

Chairmen of the Technical Com-
mittees, and a Financial Report

and the Budget Plan 2016 were

presented. New members of the

Executive Committee and Chair-

men of the Technical Committee
were elected; strategic plans for the APMP such as
medical diagnostics equipment, energy efficiency,

climate change and food safety were discussed.

Dr. Martin Milton, presented his report on the activi-
ties of the International Bureau of Weights and Meas-
ures (BIPM).

At the Symposium “Metrology-2025”, a number of
renown figures of the international metrology commu-
nity made presentations on the burning issues related
to the upcoming redefinition of the SI units aimed at
enhancing the reliability of measurements made in
medicine and on the role of metrology in the industrial
development (Barry Inglis (Australia), Willie May
(USA), Laurie Locasio (USA), Jorn Stenger
(Germany). The existing problems associated with
renewable energy were reported upon by Wang
Yimin, Chief Information Officer of the State Grid
Corporation of China.

The NIM Director, Fang Xiang, made a presentation
about the national system of quality and metrology in
China.

Russia in APMP is represented by the D.I. Men-
deleyev Institute for Metrology (VNIIM, St. Peters-
burg), the Deputy Director of which, Yuri A.
Kustikov, participated in the 31st General Assembly
of this RMO. The Head of the Department of Speed
and Air and Water Flows, Konstantin V. Popov, par-
ticipated in the meeting of the APMP Technical Com-
mittee for Fluid Flows.

At the invitation of colleagues from China, two ex-
perts from VNIIM and the Department of the Saint-
Petersburg State University of Information Technolo-
gies, Mechanics and Optics (ITMO) patronized by
'VNIIM took part in the regional meeting of the Asia
Pacific Economic Community (APEC) “Measurement
Challenges in Renewable Energy and Climate Sci-
ence” that preceded the APMP GA meetings.
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News about accreditation

XHMHKO-aHAJIMTHYECKH I
LHEeHTP «ApOouTpamk»

-._.-

10 HOs0pst 2015 Toma XWMHKO-aHATUTHYCCKUH IIECHTP
«Apbutpax» OI'YIT «BHUUM um. JI.1. MenneneeBa
1IOCJIE€ TIPOBEEHHS 3KCIEPTH3bl HA COOTBETCTBHE MEX-
nyHaponHoMmy cranaapry MCO/MOK 17025 Obin arre-
croBan DenepanbHol Ciryk00W MO  aKKpEAWTAIUU
(PocakkpenuTanyst) B Ka4eCTBE UCIIBITATEIILHOM J1ab0pa-
TOPUHM ¥ TIOJYYHJI COOTBETCTBYIOIUI ceprudukar (Ne
POCC RU.0001/510650) Ha npaBo npoBeICHHS UCTIBITA-
HUH.

HUcnbiTaHue CTaHAAPTHBIX 06pa3u03

21 mexabpst 2015 roma sKkcniepTHAas TPyIIa, Ha3HAYCHHAS
Pocakkpenuranueii, 3aBepuiwia IMpoLenypy HOATBEp-
*kaeans kommerennmu BHUHMM mo ucmblTaHusIM CTaH-
JapTHBIX 0Opa3loB B LENsAX yTBep)KAEHHs THma. Beue-
poM 21 nexabpst O pe3yabTaTaM MIPOBEPKU OBLT OAIIH-
CaH MPOTOKOJ SKCIEPTU3bI, YyCTaHABIUBAIOIIUHI COOTBET-
ctBre padotsl BHUHWM B 31011 0051aCTH KPUTEPHSIM aK-
KpEeIUTalMK. 3aMeYaHHi U 0COOBIX MHEHHH BBICKA3aHO
He ObUI0. DKCIepTHAs TPyYIIIa couia BO3MOXKHBIM PEKO-
MEHJI0BaTh PocakkpeIuTanuy IOATBEPXkKIECHUE KOMIIe-
teHTHocT BHUNM.
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PDCAHHPEHHTAHHH The Chemico-Analytical Cen-

ter “Arbitration”

On November 10, 2015, The Chemico-Analytical
Center of the D.I. Mendeleyev Institute for Metrol-
ogy was certified by the Federal Accreditation Ser-
vice for compliance with International Standard
ISO/IEC 17025 as a full-fledged test laboratory
(Accreditation Certificate No. POCC
RU.001/510650).

Tests of reference materials

On December 21, 2015, an expert group assigned by the
RusAccreditation completed the procedure to confirm
the competence of VNIIM in testing reference materials
(RMs) for the purpose of pattern approvals. In the eve-
ning of the 21st of December, on the basis of the results
obtained during the review a protocol was signed, in
which the compliance of VNIIM’s activity with the ac-
creditation criteria was confirmed. No remarks were
made or dissenting opinions expressed. The expert group
considered it possible to recommend to the RusAccredi-
tation to confirm the competence of VNIIM in this area.

SEd
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Hawa ncropusa

NEPBbLIE BAKYYMHbIE BECbI

B HawweM yypexaeHun HaxoauTcs nepebin B cTpaHe MeT-
pornorm4ecknii My3em, OTKpbITbI Ans noceTtutenen 16
nekabps 1928 r. B ero ¢ooHOax MMerTCsA: 0TEeYECTBEHHbIE
1 3apybexHble aTanoHHble 1 06pa3uoBblie

Mepbl Macchl, ANMHbI, 00beMa, cpeacTea
N3MEepeHNs BpeEMEHU, TeMMepaTypbl, AaB-
TNEHUS, ANEKTPUYECKNX U CBETOBLIX U ApP.
eavHUL, a Takke peakne apxumBHbIE OOKY-
MeHTbI, doTorpacdmm, nuTepaTypHble
UCTOYHUKWN, npegmeThbl AeKopaTuBHO-
NpuKNagHoro McKyccTea, Bcero 6Gonee
19000 egnHWL XpaHeHus.

B askcnosvuum mysesi oTpaxeHa MCTopws
CTaHOBMEHUS U Pa3BUTUA OTEYECTBEHHOW
metponornmn XVIII — XX BB. 3Hauutenb-
Has 4YacTb 9KCMOHATOB My3€esl CBA3aHa (piees
[EeATENbHOCTbI0 BCEMUPHO W3BECTHOTO |-
pycckoro yyeHoro — [O.M.MeHgeneesa, |
BO3rnaensBLero MaeHylo nanaTy mep
BecoB (HeiHe BHUNM) B 1892 — 1907 rr.

MepBas konnekumst my3es ccgopmMupoBa
nacb B 1830-x rogax, Kkorga B Hallewn
cTpaHe paspabatbiBanacb cucrema mep
Ha Hay4yHOW OcHoBe. [ns cpaBHeHus C
POCCUACKUMW 3TarioHaMW MUHUCTP dou-
HaHcoB Poccumn E.®. KaHkpuH yupegnn «CobGpanue 06-
pasLoBbIX MeEp rNaBHEWLUMX WHOCTPAHHbIX rOCy4apCTBy.
B Hero Bownu mepbl u3 27 cTpaH u ropogos mupa, B
1894 r. no unuumnatmee [.M.MeHgeneeBa ans my3esi Gbl-
N1 nprobpeTeHbl 0b6pasLoBble BeCbl 1747 r., N3roTOBMNEH-
Hble Ha CecTpopeLKOM OpyXeWHOM 3aBofe, Habopbl
rmpb 1753 n 1771 rr. n gp. MoctynneHmwe akcnoHaToB
nNpoAoMKaeTCsa U CerogHs, B OCHOBHOM, M3 flabopaTopui
MHcTUTYTa. OCHOBHOW MPUHLMN (hOPMMPOBaHMS (POHO0B
My3es — «CerogHs aTanoH — 3aBTpa SKCMOHAT My3es».

B 1985 r. u3 nabopatopuu maccel BHUMM B my3ein 6binu
nepefaHbl «3TanoHHble Becbl W.HemeTua» — nepBble
BaKyyMHble BeCbl. OHM SBNAOTCA OAHUM U3 CaMbIX SPKUX
OeNCTBYIOLWNX 3KCMoHaToB akcnosvumn «[.1.Mengenees
— OCHOBOIMOJIOXKHUK Hay4yHOW MeTponorum». Kcrtopus
BECOB CBfi3aHa C BO30OHOBNEHMEM 3TanOHOB OCHOBHbIX
€0VHWL: ONWHBI — apLUnHa U Macckl — pyHTa, NpoBeaeH-
HbIX B [TTaBHOM nanate mMep 1 BECOB Mo pyKOBOACTBOM
O.WN.Menpeneesa B 1893 — 1898 rr., OnA TOYHbIX
(3TanoHHbIX) B3BELMBAHWA MPUMEHANNCH LIECTb BECOB
paboTbl M3BECTHbIX u3nko-mexaHukoB: A.Pyn pexTa,
Bena (Ne1), N.HemeTua, BeHa (Ne 2), 1. OpTtnuHra, JloH-
ooH (Ne 3, 4, 5), WynbTue, Oepnt (Ne 6). Bechbl, n3rotos-
neHHble Mlocndom HemeTuem «no naee BecoB» npodec-
copa byganewTckoro nonutexHukyma NwreaHa Kpycne-
pa, noctynunum B [maBHyto namaty B 1895 .
O.WN. MenpeneeB nucan: «Becbl aTn ... cocTaBnsilOT BO
MHOIMX OTHOLLEHWSX HOBbIN ycrnex B [ene YCTpPoWCTBa
TOYHbIX BECOB, TaK KakK ... He TONbko obnaaatoT 6onbLuon
YYBCTBUTENBHOCTBIO M XOPOLUMM MOCTOSIHCTBOM, HO U
JOMnycKalT Mpu 3TOM B3BELUMBaHUA B 06e3B0O34YLLUHOM
NpOCTpaHCTBE, TaK Kak AepXaT nycTtoTy B TeyeHue 20
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Our history

FIRST VACUUM BALANCE

Our Institute hosts the first Russian Metrology Museum
opened for visitors on the 16th of December, 1928. The
Museum funds include Russian and foreign standard and
reference measures of mass, length, vol-
ume, time temperature, pressure, electric-
ity, light and other quantities. There are
also unique archive documents, photo-
graphs, literature, objects of decorative and
applied arts - about 19000 storage items in
total.

The Museum'’s collection presents develop-
ment of the Russian metrology in XVIII and
XX centuries. A large part of museum ob-
jects is associated with the life and activity

of the internationally renowned Russian
scientist Dmitry Mendeleyev who headed
the Main Chamber of Weights and Meas-
ures (nowadays known under the abbrevia-
tion of VNIIM) in 1892 - 1907.

The first collection of the Museum was
formed in the years 1830 when a science-
based system of measures was being de-
veloped in this country. The Russian fi-
nance minister E. Kankrin established then

a “Collection of reference measures of for-
eign countries” to compare them with their Russian ana-
logues. This collection included measures from 27 coun-
tries and foreign cities.

In 1894, Dmitry Mendeleyev initiated purchase of a refer-
ence balance fabricated in 1747 and a set of weights
made at the Sestroretsk arms factory in 1753 and 1771
and other artefacts for the Museum. Now its collections
continue to be replenished mainly from laboratories of the
Institute. The main principle of formation of the Museum
funds is “Measurement standard today - museum piece
tomorrow”.

In 1985, the mass laboratory of VNIIM handed over to the
Museum the “Standard Balance of Nemetz® - the first
vacuum balance, which is one of the most precious piece
of the standing exhibition “Dmitry Mendeleyev—the
Founder of Scientific Metrology”. The history of the bal-
ance is associated with the renovation of standards of the
base units of length (arshin) and mass (pound) realized
in the Main Chamber under the guidance of Mendeleyev

in 1893-1898.

At that time, six balances fabricated by illustrious me-
chanical physicists were used for precision (standard)
weighing: balance No. 1 (by A. Ruprecht, Vienna), No.2
(by J. Nemetz, Vienna), Nos. 3,4,5 (by L. Oertling, Lon-
don) and No.6 (by Schultze, Derpt). Balance No.2 fabri-
cated by Joseph Nemetz upon the “concept of balance”
proposed by Prof. Istvan Kruspér from the Budapest
Polytecnic was brought to the Main Chamber in 1895.
Dmitry Mendeleyev wrote: “This balance... represent in
many respects a progress in what concerns a design of
the balance supposed to be precise, not only because of
its high sensitivity and good permanence, but also due to
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yacoBy. Becbl M npoBegeHHble Ha HUX M3MepeHus nog- its ability to be used for weighing in airless conditions
pobHo onucaHbl B cTtatbsax .. Menpeneesa (1895 r.): since it can hold the vacuum during 20 hours”.

«Xop paboT Mo BO30GHOBMEHNIO MPOTOTUMOB UMM 06pa3-  This balance and the measurements made by its means
LIOBbIX PyCCKX Mep ANMHbI 1 Becax 1 «O npuemax Tou- were described in detail in the articles by D. Mendeleyev
HbIX nnm METPOIorM4eckmx B3BelWIMBa-  (1895): “Progress of renovating the prototypes or stan-

HWA» (onybnukoBaHbl B XXypHane «BpemeHHWK [MaBHOW  dard measures of length and weight” and “On techniques
nanatel Mep M BECOB») W B OTYeTE, NPEeACTaBNEeHHOM  of precise or metrological weighings” (published in the

MunucTpy puHaHcos C.HO. ButTe no okoHuaHun pabor. journal “Annals of the Main Chamber of Weights and
Measures” and in the Report addressed to the Minister of
Becbl cnyxunu gns Finance (S. Witte) upon the completion of the work.

B3BelWMBaAHNA TUPb

A0 1 Kkr B BO3Oyxe The balance was used to weigh masses
U MHOM rase, Ha- _ - ; up to 1 kg in air or other gas, e.g. in hy-
npuMep, B BOAOPO- NN 39 o ¥ U [1H NEHIEAEER drogen or in evacuated space. The
Ae, unv xe B paspe- B weighing was effected by the Gauss
YKEHHOM MpPOCTPaHCT- method - automatic substitution of one
Be. BseewwuBaHue weight by another. Also was used the
OCyLIEeCTBNANOCL Mo method of comparison with a reference
metony Faycc? c measure where the load mass is consid-
aBToMaTuieckon ered equal to the total mass of the
3aMEeHOU ofiHOM Tpu weights being compared or calculated by
Apyroun; npumMeHsincs &y the formula as the sum of the masses of
METO/l CPaBHEHWs C - % b, the weights and the readings of the bal-
MepoWu, Npu KOTOPOM g = ance. The balance is designed in such a
Maccy rpysa NpWHW-  Tloumosas mapka, evinywennas k 175-nemuio co ons poxcoenus way that it makes it possible to displace

MatoT paBHOW macce AH. Mendeneesa. 2009 200, Poccus the scale pans and the weights put on
CPaBHVBAEMBbIX ¢ Postage stamp issued in commemoration of the 175th anniversary them from one balance arm to another
HAM TMPb, UNM Bbl- §E el 000, Rusgig “For the ease of work and precision of
YMCnAT No qopmy- ’ - weighing”, by Mendeleyev’s suggestion a
1€ KaKk CyMMY 3Ha4eHMN Maccbl N’Mpb 1 NokasaHun BECOB. special isolated room for the observer was equipped and
KoHcTpykuusi Becos nossonsiet nepemellatb Halkn U an optical system allowing observation of images of the
TVpW, HaxopsLNeCs Ha HUX, C OOHOW NOABECKN Ha Apy- scales counting the oscillations on the
ryto. «[Ana ynobctea U TOYHOCTV B3BELUVBAHUMY, ceiling and not at the level of the balance

no unagee MeHpeneesa 6bino obopyaoBaHO creum
anbHoe K30NMpPOBaHHOe MNOMeLleHVe Ans Habno-
jatensi, a Takke YCTaHOBIIEHa OnTU4ecKas CUCTe
Ma, No3BossaoLLas HabnoagaTe M306paXKeHne LKan
Ans otcyeTa konebaHui Ha NOTOSKe, a He Ha ypoB-
He BECOBOr0 KOpPOMbICMA, 4YTO CnocobcTBOBano
YMEHbLUEHMNIO BOKOBbIX HarpeBaHWm.

arm, which decreased the lateral heatings.

The balance is placed on a round platform
in which two tubes with taps are mounted
to evacuate the air by means of a vacuum
pump. Everything is covered by a glass
hood (bell) which can be lifted and low-
_ ) ered. The circumference of th hood bears
Becbl pasmelleHbl Ha cTanbHOM Kpyriow nnatcop- the inscriptions in Russian and German:
Me, B KOTOPYI0 BMOHTMPOBaHbLI ABe TPY6Ku ¢ KpaHa- =1+ “UNocndb HemeTtub B BeHe V.” and “Josef
MW Ansi Bblka4YMBaHWS BO3AyXa Mpu MOMOLLM Nemetze Wien V.”. The balance is
BaKyyMHOro Hacoca. OHW 3aKmtoueHbl B CTeK-77oumosas mapka, nocsswennas H. Kpye- equipped with bars for remote
NAHHBIA KONnak (KONOKOM), KOTOPbIN MOXHO  nepy. U3 cepuu mapox, eenywennsix 6 control. Only two copies of such
nogHMmaTtb U onyckatb. [10 OKPYXHOCTWU KOM- Benepuu k 100-1emuio noonucanus Mem- hglance were fabricated: one in-
naka Hagnucu: «Mocndb HemeTub B BeHe V.» putecKkoll KoneeHyuu. tended for the Main Chamber of
n «Josef Nemetze Wien V.». Becbl cHabXeHbl Weights and Measures (VNIIM)

Postage stamp dedicated to 1. Krusper.
wTaHramm ana AuCTtaHUMOHHOro ynpaBrieHUA. h h Hun-
y From the set of stamps issued in com- and the other for the Central Hun

Takux BecoB Gbino UIrOTOBNEHO ABA 3K3EMM- o ion ofthe 100th anniversary of 987N  Verification  Commission

napa: ogHu Becbl — Ans MmaBHoOW nanaTel Mep o (today’s MKEH - Hungarian Trade
n secos (BHWMM wm. [.U. Menpeneesa), P Licensing Office). They had been
Apyrvue —ans LieHTpansHoi BeHrepckoit noeepoyHoOM in use for precise mass measurements up to the years 40

kommccun (BeHrepckoe Gtopo cTaHaapToB). OHM NpuUMe-  of the XX century.
HANUCb AN TOYHbIX M3MepeHnt maccbl Ao 40-x rr. XX B.

11



WHdopmMaunoHHbIi GronneTteHb | VNIIM Newsletter

No.1, aekaGpe, 2015 r. | December 2015 . ﬂ; ; .
. ¥

Kopotko o Tekyieii paéoTe 1 10CTHXKEHUAX
BHUUM B 2015 roay

Hayunast padora Bo BHUVM Benace B pamkax IBYX
LENIEBBIX POTPAMM:

= Beaom cT Be HHASK neje Bas nmporpamMmma
«[IpoBenenne (yHAaMEHTAIBLHBIX HCCIECJOBAaHUN B
00J1aCTH METPOJIOTHH, Pa3pabOTKH TOCYIaPCTBEHHBIX
(B TOM 4YHCIe MEPBUYHBIX) 3TAIOHOB EAMHUII BEIH-
YHHY, [IEJIbI0 KOTOPOU SIBIISIETCS 00ecIieueHHEe eTUH-
CTBa M3MEPEHUIl B MHTEpecax IOBBIIICHHUS KauecTBa
JKM3HA HACENICHUS U KOHKYPEHTOCIOCOOHOCTH KO-
HOMUKH.

DenepanpbHas HeJieBass NMporpaMma
«[lomnepxaHue, pa3BUTHE W HCIOJIH30BAHHE CHCTE-
MbI ' JIOHACC na 2012-2020 romsn».

B pamxax nocnenneit Bo BHUUM um. J[.1.Menneneena
co3laH abCONMIOTHBIN OamicTuaeckuii rpapumerp ABI -
BHUHMM-1 co cB0OOIHO MagaronuM NpoOHBIM TesioM. B
pesyabTaTe HCCIeNOBaHUI pacHIMpeHHas HHCTPyMEH-
TaJlbHas HEONPEACIECHHOCTh IPaBHMETpa OLCHUBACTCS
BenmuunHOM 2 MKI['an. B 2015 r. rpaBuMeTp yTBEpKIeH B
kadecTBe ['ocynapcTBEHHOrO IEPBUYHOTO CHENUAIEHOTO
9TaJOHA eIMHUIIBI YCKOPEHHUs B rpaBUMeTpuu. B rpaBu-
METpE HCIOJIb3YEeTCs OPUTHHAJBHBIA OaJTMCTHYECKUN
6utok (mareHt P® No2475786), opurnHaIbHBIN KOMITaKT-
HBIA CTaOMJIM3UPOBAHHBIM TI0 YaCTOTE TBEPAOTEIbHBIN
Ja3ep Ha JJIMHE BOJNHBI 532 HM, U OpUTMHAJIBHOE IPO-
rpaMMHOE 00ecCIIeYeHHE.

[Tnanupyetcs yuactue ABI'-BHUNM-1 B mexnyHapon-
HBIX CIMYCHHSAX aOCOJIOTHBIX TPABUMETPOB JUIS TIOJ-
TBEP)KICHHS METPOJIOTHYECKUX XapakTepucTuk. Ilox-
poOHOe omucaHue abCONIOTHOTO OAJUIMCTUYECKOrO rpa-
BuMeTpa BHUUM nano B craree: JI. @. Bumywxun, O.A.
Opnog:  «Abconomuvlil  OAIIUCMUYECKUT  2PABUMEMD
ABI-BHUUM-1, paspabamvieaemviti ¢ Hncmumyme
memponoeuu um. J.U. Menoeneesa, I'upockonusi u Hasu-
eayus, 2014 2., m. 5, Ne 2, cmp. 95-101.

B pamkax eedomcmeennoii ueneeoit npozpammut no
dynoamenmanvhvim  uccnedosanusm POBOJUINCH
Cleqyrone paboThl, KOTOPbIC OYAYT IPOIOJIKCHBI B
2016 rony:

0 wWccemoBaHMs C IENIbI0 YIYYIICHHS METPOJIOTHYE-
CKHX XapaKTePHCTHK TOCYAapCTBEHHOTO TIEPBUIHOTO
STAJOHA MOCTOSHHOTO HAMPSKEHUS TIyTEM pacIiupe-
HUS JMana3oHa BOCIPOM3BOAMMBIX HAIPSHKEHUH Ha
OCHOBE MPOrpaMMHUPYEMBIX MHKpOcXeM Ha 3ddexre
JIxo3edcona;

HCCIIEIOBAHUS C IEIbI0 YIYYIIEHUS METPOJIOTHYE-
CKHX XapaKTePHCTHK TOCYAaPCTBEHHOTO TIEPBUIHOTO
STANOHA EMUHHUIIBI TEMIIEpATypsl B Iuama3one ot 0
10 3200°C;

¢ pa3paboTka TOCYIapCTBCHHOTO MEPBHYHOTO CIICIH-

F,

Highlights of current work and achieve-
ments at the VNIIM in 2015

The scientific work at VNIIM was conducted in the
framework of two action programs:

= Departmental Special Program “Fundamental stud-
ies in the field of metrology, development of State
Measurement Standards (including primary stan-
dards) of units, whose purpose is to assure the meas-
urement traceability for the benefit of the people and
to make the economy more competitive.

Federal Special Program “Maintenance, develop-
ment and implementation of the Global Navigation
Satellite System (GLONASS)” for 2012-2020.

In the framework of the latter VNIIM has developed an
absolute ballistic gravimeter with a free falling test body
(ABG-VNIIM-1). The expanded instrumental uncer-
tainty of gravimeter was estimated by the value of 2
uGal. The absolute gravimeter was recognized in 2015
as the Primary state special standard of acceleration unit

in gravimetry.

It includes an original ballistic unit (patent of RF
Ne2475786) and a compact solid state frequency stabi-
lized laser at the wavelength of 532 nm.

A specially developed software is used in the gravimeter.
The participation of ABG-VNIIM-1 in international
comparisons is planned in the near future to confirm its
metrological characteristics. More details about the abso-
lute ballistic gravimeter of VNIIM is given in the article
by L.F.Vitushkin, O.A.Orlov “Absolute ballistic gra-
vimeter ABG-VNIIM-1 developed in D.I.Mendeleyev
Institute for Metrology”, Gyroscopy and Navigation,
2014, vol. 5, n 2, pp 95-101.

In the framework of the Departmental Special Pro-
gram on fundamental studies the following work has
been underway, which will be continued in 2016:

investigations aimed at improving the metrologi-
cal characteristics of the State Primary Standard
of DC voltage by expanding the range of repro-
duced voltages based on programmable Joseph-
son junctions;

investigations aimed at improving the metrologi-
cal characteristics of the State Primary Standard
of the temperature unit in the range from 0 to
3200 °C;

development of the State Primary Special Stan-
dard for reproduction and transfer of the units of
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AJIHOTO 3TaJIOHa [Vl BOCIIPOU3BEICHUS U NIepeiaun
€IMHHIL MOJIIPHOM U MaccOBOM /10JIU yTJIEBOJOPOAOB
C1 —C40, noCTOSIHHBIX Ta30B U KUCIOPOACOAEPIKa-
IIUX OPraHUYECKUX COCIUHEHHH Ha OCHOBE HCIIOIb-

molar and mass fractions of hydrocarbons C1 —
C40, permanent gases and oxygen-containing
organic compounds through the use of Special
Transfer Standards that ensure phase equilibrium
30BaHUs CICIHATM3UPOBAHHBIX 3TAJOHOB CpaBHE- in stable and unstable hydrocarbon medias;
Husd, obecreunBaromKx (azoBoe paBHOBECHE B He-
CTa0WIBHBIX U CTaOWIIBHBIX YIIIEBOJOPOIHBIX Cpe-

nax;

investigations in the field of measurements of
electric and magnetic quantities for development
of quantum and inductive comparators of the
units of magnetic induction and magnetic flow to
improve the metrological characteristics of the
State Primary Standard of the units of magnetic
quantities;

¢ uccnemoBaHus B 001aCTH U3MEPEHUH IEKTPUIECKUX
Y MarHUTHBIX BEJIMYMH IO pa3paboTKe KBAHTOBOTO U
MHIYKIHOHHOTO KOMITapaTOpPOB CAMHHUI MarHUTHOM
UHAYKOUHW W MarHuTHOTO IIOTOKa C LEJIbIHO YJIy4Ile-
HUSI METPOJIOTHYECKUX XapaKTePUCTUK TOCYIapCT-
BEHHOTO TMEPBHYHOIO ITANOHA CIHHHUII MAarHHTHBIX
BEJINYMH;

0 investigations in the field of measurements of the
mechanical quantities to explain the technical
decisions to improve the State Primary Standard
of the unit of mass to implement the new defini-
tion of kilogram based on fundamental physical
constants;

0 WccrenoBaHus B 00JIACTH U3MEPEHHN MEXaHUIECKHUX
BEITMYMH C eI 000CHOBAHUS TEXHHIECKUX Pelie-
HUH [0 COBEpIICHCTBOBAHHUIO TOCYIapCTBEHHOTO
HEePBUYHOTO JTaJOHA SOMHHIBI MAacChl UL peain3a-
IIMM HOBOTO OIPEACNICHUs KWIOrpaMMa Ha OCHOBE
(byH/IaMEHTAIBHBIX (PU3MYECKUX KOHCTAHT.

Besides, in the framework of the Program for the im-
provement of Russian national measurement stan-
dards, our Institute has been given special lead responsi-
bility for the following cluster areas:

Kpome Toro, B paMkax npozpammoel coéepuieHCcmeosa-
HUA IMAnoHHKoI 6azel Poccuu B HallleM HHCTUTYTE Be-
IyTcsl pabOTHI IO CIESAYIOLIMM TeMaM:

e pa3pabOTKa KBAaHTOBOTO TPAHCHOPTHPYEMOIO 3TallOHA

€MHUIBl MarHUTHOM WHAYKIMU IOCTOSIHHOTO IOJIL B
nuanazoHe 1 - 100 pTn B mensx coBepIIeHCTBOBAHUS
TrOCYyJapCTBEHHOTO IMEPBHUYHOTO 3TAJIOHA CIUHMI[ Mar-
HHUTHBIX BEJINYMH,

CO3/aHHEe TOCYJApCTBEHHOTO IEPBHYHOTO 3STaloOHA
€JIMHULIBI 00beMa KMIKOCTH B auama3one ot 1,0-10-9
M 10 1,0 M ;

COBEPIIIEHCTBOBAHUE TOCYAAapPCTBEHHOTO IIEPBUYHOTO
STaJIOHA €AMHUI] AKTUBHOCTH PaIMOHYKIHIOB, TOTOKA
U IUIOTHOCTH MIOTOKA ajib(a-, 0eTa-yacTuil ¥ GOTOHOB
PaAUOHYKIHIHBIX HCTOUHUKOB,;

COBEPIIICHCTBOBAHUE TOCYAAapPCTBEHHOTO IIEPBUYHOTO
CIIENUAIHLHOTO TAJIOHA €AMHMIIBI JaBJICHHs IS 001ac-
TH a0COJIIOTHBIX JaBJICHUHN B auara3zone 10 >10° IIa;
COBEPIICHCTBOBAHHE TOCYIapPCTBEHHOTO TICPBUYHOTO
CIIEIMATIBFHOTO 3TAllOHa €AWHUI] JIMHBI, CKOPOCTH U
YCKOpEHHsI TPH KoJeOaTeIbHOM JIBUKEHHH TBEPIOTO
Telna,

COBEPIIICHCTBOBAHHE TOCYIAapPCTBEHHOTO IIEPBUYHOTO
9TaJIOHA CAMHUIIBI TCTUIONPOBOIHOCTH;
COBEpILIEHCTBOBAHNE TOCYAAPCTBEHHOTO IEPBUYHOTO
CIIENUATIBHOTO ATAIOHA €IUHHUIIBI MAacCOBOM KOHIIEH-
TpalMU YacTHUI] B a3POAUCIIEPCHBIX Cpeax;
COBEPIIICHCTBOBAHHE TOCYIapPCTBEHHOTO IIEPBUYHOTO
3TaJIOHA CAUHUIIBI KHHEMATHYECKOH BSI3KOCTH;
COBEpIIICHCTBOBAHUE TOCYIAapPCTBEHHOTO IEPBUYHOTO
STaJIOHA €AMHUIIBI YACIBHON AJIEKTPHUUECKON MTPOBOIU-
MOCTH XHJKocTed (B uyactn auamazona ot 0,1 no
50 Cm/m);

development of a Quantum Transfer Standard of the
unit of magnetic induction of the constant field in the
range from 1 to 100 uTl to improve the State Primary
Standard of magnetic units;

development of the State Primary Standard of the
unit of liquid volume in the range from 1.0-10-9m *
to 1.0 m®;

improving the State Primary Standard of the unit of
radionuclide activity, alpha—and beta-particles and
photon flux and flux density of radionuclide sources;

improving the State Primary Special Standard of unit
of pressure for absolute pressure range from IDto
10° Pa;

improving the State Primary Special Standard of the
unit of length, speed and acceleration of the oscilla-
tory motion of solid body;

improving the State Primary Standard of the unit of
thermal conductivity;

improving the State Primary Special Standard of the
unit of mass concentration of particles in aerodis-
perse media;

improving the State Primary Standard of the unit of
kinematic viscosity;

improving the State Primary Standard of the unit of
electric conductivity of liquids (in the range 0.1 to 50
S/m);

improving the State Primary Standard of the unit of
infrared radiation radiance;
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* COBEPIICHCTBOBAHUE TOCYIApCTBEHHOTO IIEPBUYHOTO
STAJIOHA CIUHUIBI SHEPIreTHUYCCKOW SIPKOCTH HH(pa-
KPacHOTO M3Iy4eHUS;

COBEPIICHCTBOBAHUE TOCYIapCTBEHHOTO IIEPBUYHOIO
STaJIOHA SAWHMIIBI SHEPTHHU CTOpaHUsl, YACIBHOH dHep-
THU CTOPaHUs 1 00bEMHON SHEPTUH CrOPAHUS;
COBEpILIEHCTBOBAHNE T'OCYAAPCTBEHHOTO IIEPBHYHOTO
3TaJOHA €AVHUL] MOJISIPHOM JOJIM U MacCOBOU KOHILIEH-
Tpaluy KOMIIOHEHTOB B Ta30BbIX CPEax;
COBEpILEHCTBOBAHHE TOCYAaPCTBEHHOTO IEPBHYHOTO
STANOHA €IUHHUIBI JUIMHBI — MeTpa C OOBEIUHEHUEM
€ro ¢ TroCyJapCTBEHHBIM IEPBUYHBIM CIEIHATbHBIM
STaJIOHOM €MHUIBI JUTMHBI 715l CHEKTPOCKOIINY;
co3nanue komiuiekta Mep TKJIP B memsix coBepieHcT-
BOBAHUS TOCYapCTBEHHOTO MEPBUYHOIO 3TAIIOHA €/TH-
HUIIBl TEMIIEPATYPHOTO KOX(pQHUIMEHTa JHUHEHHOTO
pacuIMpeHust TBEPIbIX TEl;

COBEpILEHCTBOBAHHE TOCYAAPCTBEHHOTO IEPBUYHOTO
9TajJOHa EIUHHMI ITOTJIOMEHHOW O3Bl W MOIIHOCTH
HOTJIONIEHHOM J103bI OeTa-M3ITyYeHHSL.

ITy6mKkanuu cOTpyIHHKOB

BHUHWM B HHOCTPAHHBIX M NEPEBOIHBIX U3IAHUSX B
2015 .
(noanvlil nepeverb nyoIUKAYULl, 6KIIOYAsL POCCULICKUE U30AHUSL
cm. Ha catime BHUUM: http://www.vniim.ru/

publication.html )

1. XK. Buamnon, ®. Myccait, ®. Uapuc, P. Bunsrom, JI.
Konomensko, FO. KyctukoB « OkoHYaTEIBHBII OTYET
o tekymux ciamdeHnsx BIPM.QM-K1 «O301 B okpy-
xKaromeM Boznyxe» ¢ yuacruem BHUMM», Metrolo-
gia (Texunueckoe mpunoxenue) 52 08010a

2. P. Cepruenko, M. MarBeeB «OKOHYATENbHBII OTYET
o cmmuenusx COOMET.T-K5 B obnactu peanmuza-
mun  MTII-90 mpu Ttemmeparype 1084.62 °C,
Metrologia (Texuuueckoe npunoxenue) 52 03006

3. A. Tloxomyn, A. WBanosa, K. [lyiicebacBa, K. lBa-

HOBa “OKOHYATEJIBHBII OTYET O CIWYECHHAX

COOMET.T-S1 tepmonap Tuma S B TOUKax 3aTBEp-

JIeBaHUs IUHKA, amroMUHUSA 1 Meau B 2014-2015 rr.,
Metrologia (Texanueckoe npunoxenue) 52 03007
4. K. Yexuppaa, A. JlaBner6aes, B. Kymnko, B. Makape-

B4 “OTdeT O MOMOJHUTENBHBIX cimueHus PMO
COOMET.L-S9. COOMET 440/RU/08 - MexayHa-
ponHble ciauyeHus crabuim3upoBaHHbIX He-Ne/I2
Jla3epoB Ha JuMHEe BONHBL 633 HM”, Metrologia
(TexHnuueckoe npunoxenue) 52 04002

5. O. @nopec, XK. Buamnon, T. lloto, ®. Myccaii, P.
Bunbrom, H. Kanr, b. Myn Kum, D. 3anencka, A.

BaH niep Been, JI. Kononensko, Xaii By, [s0 Xanb,
Jx. Ponepuk, @. ['tortep, T. Barana6, T. llumoca-
ka, K. Kato, b. Xom, [1. bprosp «MexayHapoaHsie
canueHnst CCQM-KS82 - metaH B okpy»karoiieM Bo3-
ayxe (ot 1800 mo 2200) mmonb/monb, Metrologia

14

F,

v

improving the State Primary Standard of the unit of
combustion energy, specific combustion energy, and
volume combustion energy;

improving the State Primary Standard of the unit of
molar fraction and mass concentration of components
in gas media;

improving the State Primary Standard of the unit of
length and combining it with the State Primary Spe-

cial Standard of the unit of length for spectrometry;

development of a set of TCLE standards to improve

the State Primary Standard of the unit of linear ex-
pansion thermal coefficient of solid bodies;

improving the State Primary Standard of the unit of
adsorbed dose and absorbed dose rate for beta-
radiation.

Publications by VNIIM
researchers issued abroad in 2015

(published in foreign journals and Proceedings, - full
list, including publications in Russian is available on

the VNIIM website: (http://www.vniim.ru/
publication.html )

J. Viallon, P. Moussay, F. Idrees, R. Wielgosz, L.
Konopelko, and Y. Kustikov “Final report on ongo-
ing key comparison BIPM.QM-K1, ozone at ambient
level, comparison with VNIIM”, Metrologia
(Technical Supplement) 52 08010a

R. Sergiyenko, M. Matveyev «Final report of
COOMET.T-KS: realizations of the ITS-90 at
1084.62 °C, Metrologia (Technical Supplement) 52
03006

A. Pokhodun, A. Ivanova, K. Duysebayeva, K.
Ivanova «Final report on COOMET.T-S1 - Compari-
son of type S thermocouples at the freezing points of
zinc, aluminium and copper 2014—2015, Metrolo-
gia (Technical Supplement) 52 03007

K. Chekirda, A. Dauletbaev, V. Kupko, V. Makare-
vich “Report on RMO supplementary comparison
COOMET.L-S9. COOMET 440/RU/08 - Interna-
tional comparison of stabilized He-Ne/I2 lasers at
wavelength 633 nm”, Metrologia (Technical Supple-
ment) 52 04002

E. Flores, J. Viallon, T. Choteau, P. Moussay, R.
Wielgosz, N. Kang, B. Moon Kim, E. Zalewska, A.
van der Veen, L. Konopelko, Hai Wu, Qiao Han, G.
Rhoderick, F. Guenther, T. Watanabe, T. Shimosaka,
K. Kato, B. Hall, P. Brewer “International compari-
son CCQM-K82: methane in air at ambient level
(1800 to 2200) nmol/mol”, Metrologia (Technical
Supplement) 52 08001
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(Texumueckoe npuioxenue) 52 08001

6. I71yH Ban, I{sup Ban, P. Hacp, A. fImanu, A. Illexa-
ta, K. SluumoBuy, M. [Tasnun, M. XopBar, I.P. o,
II. K Ilansk, P. lllunx, b. Yaiinam, Y. fAda, P. KacssaHo
ne Cena, M. ne AmbMeiina, Eup XpéH Uum, Kpéu
Ceox JTu, Cyk Xbion Mum, Cyk Xsion Kum, JI. Ko-

vonensko, b. Apu, H. Tokman, O. Punun, P. Hep-
muar, C. Ilan «OkoHYATEIBbHBIM OTYET O KIFOYEBBIX

cinyenHusix CCQM-K106 - cBuHel, MBIIIbIK U PTYTh
B KOCMETHYECCKHX Kpemax. Metrologia
(Texaunueckoe npuioxenue) 5208004

7. C.I. Kapmen6oiim, E.1O. Kop3unun, B.A. [llentoTo,
B.I'. BanoB. Teopust 139MOOBCKOTO CABHTa B MIOOH-
HOM Bozopozae, J. Phys. Chem. Ref. Data 44, 031202
(2015)

8. C.I'. Kapmen6oiim, E.1O. Kop3unun, B.A. lllentoTo,
B.I'. Banog. [lonpaBka Ha oTAa4y K BKJIay KOHEU-
HOTO pa3Mepa IPOTOHA B JIDMOOBCKOM C/IBHTE B MIO-
OHHOM Bojnopoze, Phys. Rev. D 91, (2015) 073003

9. M.U. Biinec, B.A. Ilemoro. XecTkue Tpexmerie-
BbIC IONPABKM K CBEPXTOHKOMY pACUICIUICHHIO B
MO3UTPOHMU W MIoOHHMH, Phys. Rev. D 92 (2015)
013010

10. E.B. Epmakosa, E.H. Kopuaruna, M.b. Ilpynaes.
MesxabopaTopHble  CPABHUTCILHBIC — HMCIBITAHHS
Ka4eCTBEHHBIX [TapaMETPOB TOILIHB — 3 PEKTUBHBIN
MyTh BHYTPHJIA0OpAaTOpPHOTO KOHTpOJs, S5-1 Bcepoc-
cuiickas u ctpan-ydactHul KOOMET koHdepenius
mo mpobiemam Tepmomerpuu «Temneparypa-2015»,
21-24 anpens 2015, CII0, ¢.263-266

11. FO.B. bakmeea, K.B. Canoxnukopa, P.E. Tatima-
HOB. Mojenb [uisi U3MEPEHUsT SMOLMKM B aKyCcTHYe-
CKHUX CUTHaJaxX U ee aHanu3, JlocTIKeHUs B 0071acTH
MAaTEMAaTHYCCKUX U BBIYMCIIUTCIIbHBIX UHCTPYMEHTOB

B Merposiornd u ucnbiTanusx X (tom 10), Cepust o

AOCTHIKCHUAX B MATEMATUKE UIsI IPUKIIAAHBIX HAYK,

ToM 86 World Scientific, Cunramyp, 2015, ctp. 90-
97. ISBN 978-9814678612, mox pen. F. Pavese, W.

Bremser, A. Chunovkina, N. Fischer u A. B. Forbes

12. K.B. CanoxuukoBa, P.E. TaiimanoB. Monemu mis
HM3MEpEeHHs MHOTOMEPHBIX BenndynH, X XI MexayHa-

ponuslii koHrpecc IMEKO “U3smepenust B uccieno-

BaHUAX U poMbiuieHHOCTH 30 aBrycra — 4 ceHTsI0-
p, 2015, Ipara, Yexus, 6 cTp.

13. A.C. Katkos, 1.B. Kopotkoga, B.3. Jlosittoc, O.M.
ITasnos, B.M. IlleBnoB. Dramonnas 6aza BHUNM

AJid UBMEPECHUA TOCTOAHHBIX TOKOB HHU3KOI'O Halps-

>keHus B auanazone 10-16—-10-9 A. 3meputenbHast
Texuuka, 2015, Tom 57, Ne 11, ¢. 1279-1280

14. A.C. Katkos, I1.A. YepnaeB. OUHATBHBIN OTUYET IO

xiroueBbiM cimueHrsM COOMET.EM.BIPM-K10.b.
CnudeHus 1K03¢(COHOBCKHUX 3TATIOHOB HATIPSKCHHUS
10 B. COOMET 542/RU/11. Metrologia (Technical
Supplement 2015) 52 01024

15. T .II. Tenutuenko, B.U. I1leBroB. I'ocynapcTBeHHBIH
MICPBUYHBIN CIICIIUABHBIA 3TAJOH CIMHHIIBI CHUIBI

6.

10.

11.

112,

13.

14.

118,

J. Wang, Qian Wang, R. Nasr, A. Yamani, A. She-
hata, R. Jacimovic, M Pavlin, M. Horvat, Y. P. Tsoi,

C. K. Tsang, R. Shin, B. Chailap, Ch. Yafa, R. Ca-
ciano de Sena, M. de Almeida, Yong-Hyeon Yim,
Kyoung-Seok Lee, Sook Heun Kim, L. Konopelko,
B. Ari, N. Tokman, O. Rienitz, R. Jachrling, C. Pape
“Final report of the key comparison CCQM-K106:
Pb, As and Hg measurements in cosmetic (cream)”,
Metrologia (Technical Supplement) 52 08004

S. G. Karshenboim, E. Yu. Korzinin, V. A. Shelyuto
and V. G. Ivanov, "Theory of Lamb Shift in Muonic
Hydrogen", J. Phys. Chem. Ref. Data 44, 031202
(2015)

S. G. Karshenboim, E. Yu. Korzinin, V.A. Shelyuto,
and Vladimir G. Ivanov, "Recoil correction to the
proton finite-size contribution to the Lamb shift in
muonic hydrogen" Phys. Rev. D 91, (2015) 073003

M. . Eides and V. A. Shelyuto, Hard three-loop cor-
rections to hyperfine splitting in positronium and
muonium, Phys. Rev. D 92 (2015) 013010

E.V. Ermakova, E.N. Korchagina, M.B. Prudaev,
Interlaboratory comparative tests of qualitative pa-
rameters of fuels - efficient way of intralaboratory
control. 5th All-Russian and COOMET Member
Countries Conference «Temperature-2015», 21-24
April, 2015, St. Petersburg, pp. 263-266

Y. Baksheeva, K.V. Sapozhnikova, R.E. Taymanov.
Model for Emotion Measurements in Acoustic Sig-
nals and Its Analysis, in Advances in Mathematical
and Computational Tools in Metrology and Testing
X (vol.10), Series on Advances in Mathematics for
Applied Sciences, vol. 86 World Scientific, Singa-
pore, 2015, pp. 90-97. ISBN 978-9814678612 Edited
by F. Pavese, W. Bremser, A. Chunovkina, N.
Fischer and A. B. Forbes

K. Sapozhnikova, R. Taymanov. Models for Meas-
urements of Multi-dimensional Quantities, XXI
IMEKO World Congress “Measurement in Research
and Industry” August 30 - September 4, 2015, Pra-
gue, Czech Republic, 6 p.

A. S. Katkov, 1.V. Korotkova, V.E. Lovtsyus, O.M.
Pavlov, V.I. Shevtsov. Standard Base of the All-
Russia Research Institute of Metrology for Measur-
ing Small DC Currents in the 10-16-10-9 A
Range. // Measurement Techniques, 2015, Vol. 57,
No 11, pp. 1279-1280

A.S. Katkov, P.A. Chernyaev. Final Report Key
Comparison COOMET.EM.BIPM-K10.b. Compari-
son of the 10 V Josephson Voltage Standards.
COOMET 542/RU/11. Metrologia (Technical Sup-
plement 2015) 52 01024

G.P. Tetlichenko, V.I. Shevtsov. State Primary Spe-
cial Standard of unit of intensity of current in the
frequency range from 20 — 1106 Hz GET 88-2014.
Measurement Techniques, Ne 9, 2015, pp. 3-6
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16.

17

18.

19.

20.

21.

22,

23.

24.

AJIEKTPUYECKOTO TOKa B quamna3one yactor 20 — 14106 16. V.A. Slaev, N.D. Zvyagin. Criteria and algorithm of

I'm I'OT 88-2014. UzmeputenbHas TexHuka, Ne 9, an integral estimation of the need for creation and
2015, C. 3-6 modernization of standards // Measurement Tech-
B.A. Cnaes, H.JI. 3sarun. Kpurepun u anroputm me-  niques, 2015, Ne 4. —pp. 5-9.

TETPAbHON OLEHKH HEOOXOAMMOCTH CO3/IaHus U MO- 17.N.A. Burmistrova, AV. Stepanov, A.G.
JICpHH3ALMK OTAOHOB // VI3MepuTenbHas TCXHHKa, Chunovkina. Bayesian estimation of systematic er-
2N S Nard S C 20, rors of measurement instuments // Measurement
H.A. bypmuctpoBa, A.B. Ctenanos, A.I'. UyHOBKUHA. Techniques (2015), p.6
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