®enepaabHOE rocyJapcTBeHHOE YHHTAPHOE NIPeANPHATHE
«Bcepoccuiickuii Hay9HO-HcC/Ie10BaTe bCcKHH HHCTHTYT uM. /I.L. Menaeneesa»
®I'VIl «xBHUUM um. JI.UA. MenneneeBa»

COI'JIACOBAHO

W.o. renepanpHOro aupexTopa

v

A o>t

['ocynapcTBeHHas cucTeMa 00ecTieueH sl €JMHCTBA H3MEPEHHI

MaunomeTtp rpy3onopunesoii 1-600

METO/JUKA ITIOBEPKH

MII 231-0084-2021

PyxoBogutens HUO rocynapcTBEHHBIX 3TaIOHOB B
o01acTi U3MEpeHUH 1aBICHUS

/Z P.A. Terepyk

Benymmii nrxxenep HUJI rocynapcTBeHHBIX
3TaJIOHOB H HaYYHBIX HCCIIEIOBaHHUH B
obacTu U3MepeHHi H30BITOYHOTO JaBICHHUS U

Pa3HOCTH JaBIICHHH
M.IO. JleonThEB

r. Cankr-IleTepOypr
2021r.



1 OBIIHE NNOJIOXKEHUS

1.1 Hacrosimas MeToJMKa NOBEPKH pPacIpOCTPAaHAETCSs Ha MAHOMETP TI'PY30IOpIIHEBOH
N-600 (mamee mo TEKCTYy — MAHOMETpP) M YCTaHABIMBAET METOJbl M CPEACTBA INEPBHYHOH H

HBpHO)IIfI'-ICCKOf;I IIOBEPOK.

1.2 Merommko#i moBepku (manee mo Tekety — MII) He mnpemycMoTpeHa BO3MOXHOCTB
IPOBE/ICHHUS TIOBEPKH OT/EIbHBIX H3MEPUTEILHBIX KaHATIOB.

1.3 Meroauka mMOBEepKH JO/DKHA oOOecreYnBaTh MPOCICKHUBAEMOCTh MAaHOMETpa K
["ocynapcTBEeHHOMY NEPBHYHOMY 3TAJIOHY €IMHHUIBI AaBieHus — nackans DT 23-2010.

1.4 Meton, ofecneunBalOmWii peanu3alMI0 METOAMKH IIOBEPKH: HENOCPEACTBEHHOE

CIIHYCHHUCE.

2 TEPEYEHbB OIIEPAIIAM IMTOBEPKH CPEJICTBA U3MEPEHUI

2.1 Tlpu npoBeieHwH MOBEPKH J0JDKHEI OBITH BBITIOHEHBI ONEpAlH, yKa3aHHbIe B Tadmme 2.1.

Tabsmma 2.1
) Homep it Hponemiuue OIepalyy IIpH _
HaumeHnoBanue onepanui MII NEepPBUYHON TIEPHOTMYECKOMH
IIOBEpKe TIOBEPKE

BHemHui#i 0cMOTp cpeicTBa H3MEPEHHH 7 Ja Ja
[TonroroBka k noBepke u onpoboBaHue 3 a -
CpE/ICTBAa H3MEPEHHH
OmnpenieneHne OTKJIOHEHHS OT
TMEepIeHIUKYISPHOCTH ONOPHOM IJIOCKOCTH 9.1 na na
Ipy30NpPHEMHOTO YCTPOHCTBA K OCH IOPLIHS
Onpeznenenue MPOAODKHTETHOCTH 9.2 - -
cBOOOHOrO BpalIeHHs! OPIIHS )
OnpeneneHne CKOPOCTH OIYCKAHUS MOPIIHS 93 Ja Ja
Onpenenenue 3¢ beKTUBHOMN MIIOIAH 9.4 - -
MOPUIHSA
Onpenenenue nopora pearupoBaHus 9.5 pit:} 1a
[ToaTBepkIeHHE COOTBETCTBHSA CPEACTBA 10 a5 -
M3MEpEHHH METPOJIOTHYECKHM TpeOOBaHUAM
OdopMiacHHE pe3yIbTaTOB NOBEPKH 11 Ja Ja

2.2 TloBepka mpekpaigaeTcs MpH MOJYYEHHH OTPHIATENBHOTO pe3yibTata mo p. 7 WiH 8

Hactosmei MII.



3 TPEBOBAHHA K YCJIOBUSIM ITPOBEJIEHUS IIOBEPKH

3.1 Ilpu npoBeneHHH onepalyii NOBEPKH JOKHBI OBITH COOMIOAECHBI CIEAYIOLIHE YCIOBHS:

- TeMIeparypa OKpyxaromero Bo3ayxa, °C or +18 mo +22
- OTHOCHTeJIbHAas BIaXHOCTh BO31yXa, %, He Oosee 80
- at™ocdepHoe naBneHue, klla ot 84 no 106,7

- B IIpolecce MOBEPKH TEMIIEpaTypa OKpYKAIOLIEro BO3AyXa HE JO/DKHA H3MEHATHCS
oomee 1 °C B yac;

- BuOpauus, TpACKa, yJapbl, MArHUTHBIE M10JI, KPOME 3€MHOT0, BIHUSIOMKE Ha paboTy U
METPOJIOTHYECKHE XapaKTEPUCTHKH NPHOOPOB, 1O/KHBI OTCYTCTBOBATH.

3.2 Tlepen npoBeleHHWEM TMOBEPKH MaHOMETP CJEAyeT BBIAEPXKATh IIPH TEMIeparype
OKPYIKAIOIIEro BO3IyXa B MOMEIIIEHHH I TIOBEPKH HE MEHee:

4 4 — Npu pa3HHLE TEMNEpATyp BO3AyXa B MOMEINEHHH JUIS TMOBEPKH M MECTOM, OTKyJa
BHOcuTcs nosepsemoe CH, 6onee 10 °C;

1 4 — npu pasHHIE TemmepaTyp BO3lyXa B IOMEINCHHH IS TMOBEPKH M MECTOM, OTKyJa
BHOcuTCs nosepsemoe CH, ot 1 no 10 °C.

[Tpu pasuune yka3zanHsIx TeMmnepatyp MeHee 1 °C Beiaepkka He TpeOyeTcs.

4 TPEBOBAHUS K CIIEHHAJIMCTAM, OCYIIECTBJIAIOIIUM ITOBEPKY

4.1 TloBepka MpoBOAXTCS KBATH()HIIMPOBAHHBIM NEPCOHATIOM JIabOpaTOpHi, aTTECTOBAHHBIX
B YCTAHOBJICHHOM TOPSJIKE.

4.2 K noBepke IOMycKalOTCs JIMIA, MPOLICANIAE WHCTPYKTaX Mo 0e30MacHOCTH TpyAa W
O3HAaKOMJIEHHbIE C O3KCIUTyaTalMOHHOH JIOKYMEHTAllMel Ha CpeJICTBa MOBEPKH H IOBEpsSEMbIE
CpPEICTBa H3MEPEHHUIA.

5 METPOJIOTMYECKHUE U TEXHUYECKHE TPEBOBAHHUA K CPEJICTBAM
INOBEPKH

5.1 Ilpu mnpoBeneHWH TOBEPKH PEKOMEHIYIOTCS K TPHMEHEHHIO CpEJICTBA ITOBEPKH
(3TaNOHBI €IMHHI] BEJWYHMH, CPEJACTBA M3MEPEHHH, BCIIOMOraTellbHble TEXHHYECKHE CpEICTBa),
yKka3aHHble B Tabme S.1.

Tabmuna 5.1 — IlepedeHb cpeACTB MOBEPKH, PEKOMEHAYEMbIX K NPHUMEHEHHIO IPH IPOBEIECHHH
TOBEPKH

Howmep HanmeHoBaHMe M THIT CPEICTB OBEPKH,
nyHkra MI1 METPOJIOTHYECKHE H TEXHUYECKHE TpeOOBaHUS
31 Tepmorurpomerp MBA-6  (pernctpaumonsbii Homep B DexepanbHoM
' uHbopMannoHHOM Gonne 46434-11).
7 Busyansno
8 Cucrema u1st co3JaHus IaBICHUS
Ontuueckuii kBagpanT KO-60 mo TV 3-3.179-81, wim HakiIagHO# ypOBEeHB C
9.1 ammynoi thna ALl ¢ nenoit nenenus 30" mo FOCT 2386-73, uniu MHAMKATOP
yacosoro Tuna U4 nmo I'OCT 577-68.




IIpopomxenue Tabmup 5. 1
Homep HaumeHOBaHME U THII CPEICTB OBEPKH,

nyrkTta MI1 METpPOJIOTHYECKHE H TeXHHYECKHe TpeOOBaHUS

92 Cexynnomep no TY 25-1894.003-90 wmu uamukarop tuna U4 o F'OCT 577-68.
] Cucrema 115 CO3/1aHUs IaBJICHHS.
Cexynnomep no TV 25-1894.003-90, u3amepuTensusiii Mukpockon tuna MBII-2 ¢
yBennueHneM 24 u uenoit aenenus 0,05 MM wmm wamukarop Tuna U4 mo 'OCT
577-68.
CucreMa JUIst CO31aHHS JaBJICHHS.
[ocynapcTBeHHBINH BTOPHYHBIN 3TAJIOH-KOIMHS €IWHHUIIBI JaBICHUS s 001acTH
u30bITOYHOrO JaBieHus B auana3one ot 0,02 mo 100 MIla (F'B3T 23-1-2014), B
muanazone uamepenui ot 0,02 no 3 Mlla, cpeanee KBaapaTHUECKOE OTKJIOHEHHE
pesynsTata M3MepeHuii So=4-10° (B cooTBeTcTBHM mMOBEpOYHOM CXEMOI
«[ocymapcTBeHHasi MOBEpOYHAs CXeMa JUIS CPEICTB HM3MEpPEHHH H30BITOYHOrO
nasnenus a0 4000 MIla», yreepxnénnoi [Ipuxazom Poccranmapra Ne 1339 ot
29.06.2018).
Cucrema U1 CO3/1aHUS aBJICHHUA.
HaGopbl MHJUTMIpaMMOBBIX M rpaMMoBBIX rupb kinacca Ez, Fi u F2 mo I'OCT
OIML R 111-1-2009.

9.3 Cpexncrea noBepku s 11.9.4.
[Tpumeyanue:
CpenctBa M3MepeHHit, IpUMEHsSEMbIE TIPU IOBEPKE, JODKHBI UMETh CBEICHHSA O pe3yibTaTax
noBepku B DenepanbHoM HHGOpMAMOHHOM (OHAE. DTANOHBI JOKHBI OBITH aTTECTOBAHBI B
YCTaHOBJICHHOM TIOpSIIIKE, JIO/DKHBI HMETh CBEJICHHS O pe3yibTarax arrectanud B ®esepasbHOM
uHpopMamoHHOM (oHJeE.

9.3

9.4

5.2 JlomyckaeTcsi NMPUMEHEHHE CPEIACTB IOBEPKH, HE NPHBEIACHHBIX B PEKOMEHIYEMOM
nepeyHe, HO O00eCleYMBAIOIMX OnpejesieHHe (KOHTPOJb) METPOJIOTHYECKHX XapaKTepHCTHK
MOBEPSAEMOro CpeACTBa HM3MepeHHil ¢ TpeOyeMol TOYHOCTBIO, Mepejady eIMHHUII BETHYHHBI
CPE/ICTBY M3MEpEHH# NMpPH €ro MoBEpKe M INPOCISIKHBAEMOCTh 3TAJIOHOB H CPEJICTB H3MEPEHHIA,
NPUMEHSEMBIX NP NOBEpKe, K TOCYIapCTBEHHBIM IIEPBHYHBIM 3TAJIOHAM €IWHHUI] BETHYHH.

6 TPEBOBAHHUs (YCJIOBHs) IIO OBECIHEYEHHIO BE3OIIACHOCTH
IMPOBEJEHUS ITOBEPKH

6.1 Ilpu mnoBsepke nomKHBI OBITE coOmozxeHsl TpeboBaHMs O6e30macHOCTH Tpy/a,
MPOU3BOJICTBEHHON CAHWTAPHH M OXPaHbl OKPYXKAIOLIeH CpeIbl, H3JI0XKEHHBIE B SKCIUTYaTallHOHHBIX
JOKYMEHTaX CpEeZICTB MOBEPKH M MOBEPSEMOr0 CPEACTBA H3MEPEHHH.

7 BHEUIHWIN OCMOTP CPEJCTBA U3MEPEHHUM

7.1 Ilpu BHEmHEM OCMOTpE MAODKHO OBITH YCTAHOBIEHO COOTBETCTBHE IIOBEPSEMOIO
MaHOMETpa CJIYIOIHUM TPpeOOBAHHSIM:

- MapKupoBKa, 00O3HauyeHHs Ha MaHOMETpe IOJDKHBI COOTBETCTBOBATH TpeOOBAHUAM
TEXHHUYECKOM JIOKYMEHTAIIHH;

- MEXaHHYeCKHE MOBPEKICHHUS, BIUSAIONIME HA NPaBHIBHOCTh (YHKIIMOHHUPOBAHHS |
METPOJIOTHYECKHE XapaKTEPUCTHKH JOJKHBI OTCYTCTBOBATE;

- BHEIIHMH BHJ J0JDKEH COOTBETCTBOBATH KOHCTPYKTHBHBIM TPeOOBAHMAM, YKa3aHHBIM B
SKCIUTyaTallHOHHOMN JJOKYMEHTAIMH;
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- KOMIUIEKTHOCTb JIOJDKHA COOTBETCTBOBATh KOMILUIEKTHOCTH, YKa3aHHON B TEXHHYECKOH
JOKYMEHTAIIHH.

[Tpumeyanue: npu HaYuu cepTH(UKATOB KaTMOPOBKH Ha Ipy3bl C JaTOM BbIa4H He Gonee

24 wMecsmeB 10 JaThl INPEJOCTABICHHS MaHOMETpa B IIOBEPKY, Tpy3bl JONyCKaeTcs He
NPEIOCTABISATS.

7.2 MaHoMmeTp, He YJIOBIETBOpAIOUIMHA TpeOoBaHWsM 1. 7.1 HacTosmeH METOAWKH, HE

MOJUIEIKUT JajbHEHIICH TOBEPKE.

8 TIOJArOTOBKA K IIOBEPKE M OITIPOBOBAHUE CPE/ICTBA U3MEPEHMIA

8.1 Ilepen ompoGoBaHMEM MaHOMETpa JAODKHBI OBITh  BBINOJHEHBI  CIEIYIOLIHE
MOJArOTOBHUTEIbHBIE pabOTHI.

8.1.1 VecrpoiictBo Juis co3JaHMSA  JI@BJIEHHSA JODKHO OBITh  YCTAQHOBIEHO Ha
TOPH30HTATLHOE OCHOBaHME, HCKITIOYAIONIEE TPSCKY, BHOpAIMIO H MOSABICHHE HAKJIOHOB ONOPHOH
MOBEPXHOCTH.

8.1.2 VecrpoiicTBO Ui co31aHHs JaBIE€HHS IOJDKHO obecreduBaTh B TIpelenax BCEro
pabodero xo/1a MOPIIHS BO3MOXKHOCTH IJIABHOTO MOBHIMIECHHUS U NOHMKECHHS J1aBIICHHUS.

8.1.3 JlomxHa OBITH OCYINECTBJICHA NpOBEpPKa HaMM4YHA cepTHHKara KaaTuOpPOBKH Ha
Ipy3bl ¥ NOPIIEHb C TPY30NPUEMHBIM YCTPOHCTBOM C JaTOM BhIauu He Oonee 24 mMecsieB A0 JaThl
Npe0CTaBICHUS MAaHOMETPA B IOBEPKY.

8.1.3.1 PesynpratoM KaymmuOpOBKH HOJDKHBI OBITH YCIOBHBIE 3HA4Y€HHS MacChl IPY30B,
NOPIIHS C TPY30NPHEMHBIM YCTPOHCTBOM M JONOJHHTEIBHBIX I'PY30B, @ TaK K€ pacHIMpEHHas
HEONpeIeIeHHOCTh W3MEPEHHH MacChl.

8.1.3.2 YcioBHBle  3Ha4YeHMs MacChl TIpYy30B MW TMOPIHS €  IPy30NpHEMHBIM
YCTPOHCTBOM JOJDKHBI OBITh NOJOTHAHB! B 3aBHCHUMOCTH OT 3HAYCHHUS I0JI HOMHHAIBHOE 3HAYCHHE
MacChl WM 110/ HOMHHAIbHOE 3Ha4€HHE JAaBICHUS C YYETOM YCKOPeHHs CBOOOIHOTO MaieHHs.

8.1.3.3 YcnoBHBIE ~ 3Ha4eHHs  Macchl  Ipy30B, TIIOPIIHS C  IPy30NPHEMHBIM
YCTPOHCTBOM H JIOTNIOJIHMTENBHBIX TIPY30B IIPOBEPAIOT B3BEIIMBAaHHEM Ha KOMIIapaTtope
Macchl (Becax) ¢ NPUMEHEHHEM Ha0OpOB MHILTMTPAMMOBBIX M I'PaMMOBBIX I'Mph Kiacca E; mo
I'OCT OIML R 111-1-2009.

8.1.4 ManoMeTp mnepea NOBEpKOH, IMOC/IE NPOMBIBaHMS IOPIIHEBOH Maphl, HOJDKEH
HaXO/UThCA B TabopaTopuu He MeHee 8 4acos.

8.2 Ilpu onpoGoBaHMM YyCTaHABIMBAIOT COOTBETCTBHE JSKCILTyaTAllHOHHBIX CBOMCTB
MaHOMeTpa TpeOGOBaHUAM, IIPHBEACHHBIM HHKE.

8.2.1 CoenuHeHue mNOpIIHSA C TIPY30NPHEMHBIM YCTPOWCTBOM JOJ/DKHO HMCKIIOYaTh
B3aHMHOE OTHOCHTENBHOE NEPEMEIIEHHUE.

8.2.2 [Ilopmens pomkeH cBobGogHo, Oe3 3aTHpaHMii BpamarbCsi B MMHIMHAPE W
nepeMenIaThes BAOJIb OCH LHJIHHAIpPA.

8.2.3 [I'py3sl pmomkHBl Jerko, Oe3 3aefaHWs, pa3sMmelmiaTtbCs OJMH Ha JApPYroi Ha
rPY30ONPHEMHOE YCTPOHCTBO M CHHMATbcs O€3 OTHOCHTEIBHOIO B3aWMHOTO pagHaIbHOIO
NepEMEILECHHUS.

8.2.4 T'epmeTHYHOCTH MaHOMETpA MPOBEPSIOT IPH AABJICHHH, PABHOM BEPXHEMY IpeJeITy
u3Mepenui. [Ipu yka3aHHOM HaBIEeHWH H3MEPHTENbHYIO mopuiHeBylo cucteMy (manee — UIIC)
BBIICPKHBAIOT MATH MHHYT. B TeyeHHe MOCIHEOyIOMMX JABYX MHHYT HE JO/DKHO Habmonarsbcs
najicHue JaBJICHHs, NMpPH ITOM H3MEHEHHE TEMIEpaTyphl BO3JyXa B IMOMEINEHHH HE JOJDKHO
npessimars 0,1 °C.



9 OIIPEJAEJIEHHUE METPOJIOTHYECKHX XAPAKTEPUCTHUK CPEJICTBA
U3MEPEHUN

9.1 OTkioHEeHHE OT NEPHEHIHKY/JSPHOCTH ONOPHOH IUIOCKOCTH TpPYy30NPHEMHOI0
ycTpoiicTBa K OCH NMOPIIHSA

9.1.1 OTknOHEHHEe OT TEPHEHAMKYJISPHOCTH OIOPHOM IUIOCKOCTH TPY30NPHEMHOIO
YCTpOMCTBAa K OCH TIOPLIHS ONpENeNsiOT NMpH BepTuKanbHOM mnonoxeHuu WUIIC omauM U3 aByX
CrIoco0oB.

9.1.2 TlepBsiii cnoco6. Ha onopHyro IIOCKOCTh yCTaHABIMBAKOT YPOBEHb WM KBAaJApaHT B
IBYX B3aHMHO NEPIEHINKYISAPHBIX MOJIOXKeHUsX, He npusoas UIIC Bo Bpamenue.

Pa3nocTs moka3zanui ypoBHs HJIM KBaJIpaHTa HE J0JDKHA MpeBbImaTh (5°).

9.1.3 Bropoi#i crmoco6. MaHOMETp OTKIIOYAIOT BEHTHJIEM OT YCTPOMCTBA JUIS CO3/aHHS
JaBNeHUH. YCTaHABIMWBAIOT HA IITAaTUBE MHIMKATOD B BEPTUKAIbHOE MOJIOXKEeHHE. HakoHEuHHK
MH/UKATOpa MPHUBOJAT B CONPHUKOCHOBEHHE C ONOPHOM IIOCKOCTBIO I'PY30IPHEMHOIO YCTPOMCTBA
¥ PyKOM NPHBOAAT BO BpallleHHE MOPIIECHb C IPY30INPHEMHBIM YCTPOHCTBOM, HaOI0/1as IpH 3TOM
3a IepeMeeHHEM CTPEIKH HHAMKATopa.

OnopHas II0CKOCTh IPy30MPHEMHOT0 YCTPOMCTBA, OBEPSIEMOr0 MaHOMETPA, JOJDKHA ObITh
MEPIEHIUKYJIIPHOM K OCH MOPIIHS C JIOIyCKaeMbIM OTKIOHEeHHeM He Gonee 1,45 mm/m (~57).

9.2 OnpenaeJieHne NPOAOKHTEIbHOCTH CBOOOJHOr0 BpameHHs MOPIIHSA

9.2.1 TIpomomKHUTENTHOCTE CBOOOJHOrO BpAIIECHHS NOPIIHA ONPEAENSAIOT IPH ITOMOIIH
CeKyHJIOMepa IpH YCTAaHOBKE IIOBEPSIEMOr0 MaHOMETpa B cpefHee pabodyee IIOJIOKEHHE C
JIOMyCKaeMBbIM OTKJIOHEHHEM £1 MM.

9.2.2 TlopumeHs MaHOMETpa HArpyXalOT TIpy3aMH, co3laBas JaBieHHe, paBHoe 20%
BEPXHETr0 Npejiesia U3MEPEHUH, i IPUBOAAT BPALICHHE 10 X0y YaCOBOH CTPEJIKH.

9.2.3 3a IpOJOKHTENHHOCTH CBOOOJHOTrO BpAIEHMs INOPIIHS NPHHHMAIOT HHTEpBall
BPEMEHH OT MOMEHTa, COOTBETCTBYIOIIETO HAadyaJbHOM 4YacTOTE €ro BpalleHHs, PpaBHOH
(120+£10) o6/MuH, m0 NOMHOH OCTAaHOBKH NOpIIHA. HadanbHy!0 4YacTOTy BpalleHHs IOPIIHS
ONpENeNsIOT MPH IOMOIIM TaXOMETpa WM MojcdYeToM uHcia oboporoB 3a 10 c. Jlng ymobersa
MOJICUETA MEX/Ty I'Py3aMH CIIEAYET IOJIOKHUTh MOJIOCKY OyMmary.

9.2.4 Ecnum Temmeparypa MaHOMeTpa B MOMEHT u3MepeHui ornmuaerca ot 20 °C, To
3HAUYeHHWE NPOJOJDKATEIFHOCTH BpalleHus HeoOxommmo mnpuBecTH Kk Temmepatype 20 °C,
NepecyuTaB 1o popmye:

Ty = Tl, (1)
o

TI€ 720 — IPUBEJCHHOE 3HAYECHUE MTPOIOIDKUTEIBHOCTH BpAIEHHS, C,

T — MOAICYUTAHHOE 3HAYEHHE POJIO/DKUTEILHOCTH BpallleHHs, C,

1 — 3Ha4YECHHE TMHAMHUYECKOH BA3KOCTH pabodel )UAKOCTH IIpH H3MepeHuH, I1a-c,

N20 — 3HAYCHWE JMHAMHUYECKOH BS3KOCTH pabouel J>XHIKOCTH NPH H3MEPEHHH IIPH
temneparype 20 °C, Ila-c.

9.3 OnpenesieHHe CKOPOCTH OMYCKAHUSA MOPIIHSA

9.3.1 CkopocTh OmycKaHHs MOpPIIHS OINpPEAEISIOT IIPH Harpyske, COOTBETCTBYIOIIEH
BEPXHEMY INpeley H3MEepeHH# moBepseMoro MaHoMmerpa. IIpu 3ToM 3anmopHBIN BEHTHIb JODKEH
OBITH IEPEKPHIT, IOBEPAEMBI MAHOMETP BBLIEpKaH MOl Harpy3Koi He MeHee 15 MUHYT.

9.3.2 lnsa onpeneneHus CKOPOCTH OIYCKAHHUs MOPIIHSA H3MEPSAIOT PaCCTOSHUE, HA KOTOPOE
OH TEpPEeMECTHIICS 332 HEKOTOPhIH IPOMEXYTOK BpeMEHH. PaccTosHME H3MEPSIOT OTCYETHBIM
YCTPOHCTBOM, HHTEPBAJI BpEMEHH OIyCKAHHUS MOPUIHS OTCYUTHIBAIOT 110 CEKyHIOMEDY.
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9.3.3 Ecnm Temmeparypa MaHOMeTpa B MOMEHT m3MmepeHHi ommgaercs oT 20 °C, To
3HAaYEHWE CKOPOCTH ONMyCKaHHs HeoOXxomwMmo mpuBecTH K Temmepatype 20 °C, mepecuuTaB IO

bopmye:

Vg =V i, ()
o

TJI€ V20 — IPUBEICHHOE 3HAYEHHUE CKOPOCTH OIYCKAaHHs, MM/MHUH,

V — U3MEpPEHHOE 3HAYECHHE CKOPOCTH OITyCKaHMs, MM/MHH.

9.4 Onpenenenne 3¢ppeKTHBHOM MIOMATH NOPIIHSA

94.1 DdbdexTHBHYIO MIOMAas MAHOMETpPA ONPENEIAIOT METOJOM HEMOCPEACTBEHHOTO
CIIMYCHHs TIIOBEPAEMOr0 MAHOMETpa C JTaJOHHBIM MaHoMmeTpoM. Ilpw 3ToM mpoBomsT
THAPOCTATHYECKOE YPAaBHOBEIIMBAHHE TIOPIIHEH OJHAM M3 CIIOCOO0B:

- mpsMoe ypaBHOBemuBaHue (6€3 MpeIBapHTEIFHOrO ypaBHOBEIIMBAHMSA) MacC IOPLIHEH
C TPY30NPHEMHBIM YCTPOHCTBOM M IIOMELIEHHBIX HAa HUX I'PYy30B,

- YpaBHOBEHIMBAHHE MACC rPy30B, IOMEIEHHBIX HA MOPIIHH TOBEPSIEMOI0 U 3TAJIOHHOIO
MaHOMETPOB, IIPH YCIIOBHHU NIPEBAPUTEIHHOTO YPAaBHOBEIIMBAHHUS OPIIHEH.

9.4.2 Ilpu npsMOM ypaBHOBEIIMBAaHUH MOPIIHM IIOBEPIEMOr0 ¥ 3TAJIOHHOTO MaHOMETPOB
HeOOXOIMMO YCTaHOBHTh TaK, YTOOBI B MOMEHT HMX pPaBHOBECHS HIDKHHE TODLBI IOPIIHEH
pacmoiiaraluch B OJHOM TOPH3OHTAIBHOM IUIOCKOCTH. B TpOTHBHOM ciIydae HEOOXOAMMO
OIIPE/IEIUTh PACCTOSHHUE 10 BEPTHKAIH MEXIY HWXXHUMH TOPIIAMH NOPINHEH M BHECTH IOINPABKY
Ha 3HAUEHHE MacChl cT0J10a XKUAKOCTH. B3aMHOe 1010)KeHHe NOPITHEN J0/DKHO OBITH ONPENEIeHO
C MOTPEITHOCTEIO He Oonee 1 MM.

9.4.3 Ilpu ycnoBuH NpHMEHEHHS METOJA C NpPEABAPHTEILHBIM YPaBHOBEIIHBAHHEM HET
HeoOXOIMMOCTH pacroiarath TOPIBI MOPITHEH B OTHOH FOPH30HTAIBHOH MJIOCKOCTH.

9.4.4 Tlpu omnpenenenuu 3()(EKTHBHON IUIOMAAM MOPIIHSA AODKHBI OBITH BBIIOJHEHBI
criemyromue TpeboBaHus, IPUBEICHHbBIC HIXE.

9.4.4.1 TlopmHH 3TaJTOHHOTO U MOBEPSIEMOr0 MaHOMETpa AOJDKHBI OBITH yCTAHOBIICHBI B
pabouee MoIoKEHHE.

9442 DB3auMHOE NOJOXKECHHE MOPIIHEH CIEIyeT KOHTPOJIMPOBAaTb BO BpeEMs HX
PaBHOBECHS OTCYETHBIMH YCTPOHCTBAMH Ul HAOMIOACHHS 32 TOJIOKEHHEM PABHOBECHS.

9443 HsmepeHus cieayeT IPOBOJUTH IPH IIOCTENEHHOM YBEIMYEHHH 3HA4YECHHUH
JaBJICHHUS JI0 BEPXHETO IpejeNa quarna3oHa H3MEpeHHH MaHOMETPa, a 3aTeM IIPH MX MOCTEIIEHHOM
yMeHbIIeHHHA. KoMH4YecTBO TOYeK AaBICHHS U1 NPSAMOro W oOpaTHOro Xoja JOJDKHO OBITH He
MeHee 5.

9444 llorpemHocTs ONpelENeHUs ACHCTBUTENBHBIX 3HAYEHHH MacCc TMOpIIHA C
Ipy30NpHEMHBIM  YCTPOHCTBOM M TIPYy30B IIOBEPSIEMOr0 MaHOMETpa IHpH ONpPEACICHUH
¢ dexTuBHON MIOmEANK TMOpPmHSA HEe MOMKHBI npeBbmnath 0,05:dne (tme 0,05:dnoe — Tpenen
JIOMyCKaeMOH MOTrPEeIHOCTH IOBEpAEMOro MaHoMeTpa, %), a mus rpy3oB maccoi menee 50 r
MOTPEIIHOCTH HE NOJDKHA MPeBHIATh (), I dnos WM 1 MI B 3aBHCHMOCTH OT TOT0, 4TO OoJIbIIe.

[Tpumeyanue: Mpu OTKIIOHEHHH JI€HCTBUTENBHBIX 3HAUEHUH Macc Ipy30B OT HOMHHAIBHBIX
3HA4YEeHWH, HE MPEBBIIAIOIIEM 3HAYCHHs JOMYyCKaeMOH MOTPEIIHOCTH ONpEJENICHHS MacChl, T.e.
0,2'dnos, B IPOTOKOJI TIOBEPKH 3alUCHIBAIOT WX HOMHHAIBHYI0 Maccy. B npoTHBHOM ciydae
YYHUTBIBAIOT JCHCTBUTENIBHOE 3HAYEHHE MACChl TPY30B.

9.4.4.5 Jlns ypaBHOBEIIMBAHHUS NOPINHEH HA Ipy30NpHEMHBIE YCTPOHCTBA MOBEPSEMOTO
MaHOMeTpa U paboyero 3TajoHa MOMEIAOT IPy3bl COOTBETCTBYIOIIEH Macchl, HEOOXOMUMOH JUIs
co3naHus TpeOyeMoro 3HaueHHUs JaBJICHUS, 3aTeM MPUBOASAT MX BO BpAIICHHE C YACTOTOH HE MeHee
30 obopoTtoB B MuHYTy. PaBHOBecHe CUMTAIOT JOCTUTHYTBHIM, €CIH HEe HaOOZaeTcss B3aHMHOE
W3MEHEHHUE MOJI0)KEHHUS OPIIHEH.
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9.44.6 [Ilpu onpenenenun >ddextuBnHoit mnomamu WIIC Ge3 mnpeaBapuUTEIHLHOTO

YPaBHOBEIIMBAHHUS OTHOLIEHHE Macc A; IPU KaXJOM OTIAEIHHOM yPAaBHOBEIIMBAHHH IOPIIHEH C
y4eToM Macchl cTonba paboueit cpeasl noa nopmaeM JK onpenensior no gpopmye:

(mnoa ¥ mno«n) ' ql

3_pC.F 'h+m3",

I HOM

€)

,41=
m

a ¢ yd4eToM Maccel cronba pabodeif cpeasl Mmoj MOPIIHEM MOBEPSEMOr0 MaHOMETpa IO
dbopmye:
— (mnoa +pc .F:loauau ‘h+mnogri)'q1

4 : @)

m3 + mJ ri

Tae m; W Mpos — HICHCTBHTENbHAS Macca IOPIIHA C TPY30NPHEMHBIM YCTPOHCTBOM
3TaJIOHHOTO H NOBEPAEMOr0 MAaHOMETPOB COOTBETCTBEHHO, KT

Myi U Mnos ri — NCHCTBHTENIbHAs Macca TIpy30B M THpPb NPH i-M YPaBHOBEIIWBAHHH,
Harpy>aeMbIX Ha 3TAJOHHBIH H NOBEPAEMbIH MAaHOMETPbI COOTBETCTBEHHO, KT}

F5 wou B Frog vow — HOMHHAJIbHBIC 3Ha4YeHHs npuBeaeHHBIX wiomanei UIIC stamonHOro m
TI0BEPSEMOT0 MAHOMETPOB COOTBETCTBEHHO, M%;

h — paccTosHHE MEXIy HIKHHMH TOpPLAMH TIOpIIHEH 3TAJOHHOTO MaHOMeTpa W
MIOBEPAEMOr0 MaHOMeETpa, M; A > (, eclii HHXXHHH TOpell MOPIIHSA 3TAJOHHOTO MaHOMETpa HUXKeE
TOpIIa MOPIIHS MOBEPSEMOro MaHOMETPA;

pe — TIOTHOCTB paboyei cpe/sl, Kr/m’;

@i — TIONIPaBOYHBIN KO3Q(HUIIMEHT, YIUTHIBAIOIHH BIHSHHE TEMIIEPATYphl ¥ JedopMalny Ha
TNIOKa3aHHs MaHOMETPOB, ONpe/Ie/sieMbli 1o GopmyIe:

q:‘=1 +(a13+ a23)(t3i'20°C)'(alnoa+ aZnoa)(’nos ,‘-20°C)+(ﬂ3- ﬂnos)pi, (5)

TA€ a5 U G2; — TeMIeparypHble KO3(Q(HUIHEHTH JTHHEHHOrO pacCHIMPEHHs MAaTepHAIOB
LMJIMH/PA | TOPLIHS 3TAIOHHOr0 MaHoMeTpa, °C;

Glnos B O2noe — TEMIIEPATYpHbIE KO3()(DHUIIMEHTHI JIMHEHHOTO pacUIMpPEHHS MaTepHaoB
IMJIMH/IPa | TIOPIIHS TI0BEpSeMoro MmaHoMetpa, °C;

Inos i ¥ I; | — TEMIIEPATYpPa MOBEPAEMOTO ¥ 3TAJIOHHOTO MAHOMETPOB COOTBETCTBEHHO IIPH i-M
ypaBHOBeIIHBaHUH, °C;

pi— HOMHHAJIBHOE JIaBJICHHE NPH i-M YpaBHOBELIMBaHHH, [1a;

B> ¥ Bros — K030 dHIHEHTH! AeOpMalliK IOPUIHS ¥ IWIKHAPA OT JaBIEHHs TAIOHHOTO H
TIOBEPSAEMOT0 MAHOMETPOB COOTBETCTBEHHO, I1a™!.

I[TonpaBouHbIM K03 dHIIHEHTOM ¢; TpeHeOperaloT, eciii ero 3HadeHue He npessimmaer 10%
npejena J0MyCcKaeMoi IOrpeHOCTH IOBEPSIEMOr0 MaHOMETPA.

[lo pesynbrataM 3Ha4eHHH A; ONpPENENSAIOT CpeHee OTHOLICHHE MacC C YY4ETOM MacChl
cronba paboueit cpebl O/ MOPIIHEM 3TAJIOHHOTO MAHOMETpa 1Mo GopmyIe:

_ Z(mnoa it mnoa ri) ) ql
= i=1 . (6)

Z(mn —pc .Irana.u .h+m3n)
i=l

a ¢ y4eToM Macchl cTosiba pabodeit cpeibl MO MOPIIHEM MOBEPAEMOro MaHOMETpa 1o popMmyJie:

- Z(mnoa+pc.Fnoano.u'h+mnoan)'ql
A= i=] - (7)

i(m3+m,")

I'ZI€ n — YHUCJIO MOBECPAEMBIX TOYCK.
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9.4.4.7 Ilpu onpenenenun 3¢pdexruHoi muomamu UIIC no cnocoby ¢ mpeaBapUTEIbHBIM
YPaBHOBELIMBAHHEM Iepe]l HAa4yaJloM W3MEpPEHHH NPOBOJASAT NMpEIBAapHTENLHOE YPaBHOBEIIMBAHHE
nopurae#t OK u moBepsieMOro MaHOMETPOB ITYTEM HaKJIaJbIBAaHUS TAPHPOBOYHBIX I'PY30B, KOTOPBIE
3aTeéeM HEe CHHMAIOT C TIpy30NpHEeMHBIX ycTpodcTB. CyMMmapHble Macchl NOpPHIHEH ¢
IPY3ONIPHEMHBIMH  YCTPOMCTBaMH M  IpDYy30B, IIOMEIIEHHBIX IIPH  IPEIBApHTEIHLHOM
YPaBHOBEIIWBAHUH, TIPH OnpeaeieHHH 3)HeKTUBHOH IUIOMA g He U3MEPSIOT U HE YUHTHIBAIOT.

JanbHednmit mopsiIoK W3MEpEeHWH Tako# e, Kak ¥ NpH crnocobe 6e3 mpeaBapHTEILHOIO
YPaBHOBEIIHBAHUSL.

OtHomenue Macc A; HpH KaXIOM OT/EIbHOM YpPaBHOBEIIMBAHHHM MOPIIHEH MO 3TOMY
crioco0y onmpesiensior no popmyie:

mnoa ri” qi

A=, (8)
m

ari

a cpe/iHee oTHOIERHE Mace A — 1o Gpopmye:

n
Zmnoe ri’ qi

T )

n
Zma ri
i=1

9448 DdbdexTuBHYIO IUIOMAAbF IOBEPAEMOr0 MaHOMETpa Fnos ONPEAEIAIOT 10
bopmyne:
E_=F-4, (10)

rie Fros — 3Hauenne 3¢ dexTuBHoM miomamu UIIC 3TanoHHOro MaHOMETpa, CM2.

9.5 OnpenesieHne mopora pearnpoBaHus

9.5.1 Tlopor pearupoBaHHs ONPENENSIOT HPH IOCIEAHEM YPaBHOBEIIMBAaHHH, T.€. NPH
IaBJIEHWH, COOTBETCTBYIOIIEM BEpXHEMY Ipelelny u3MepeHHH MaHoMmeTpoB. IIpum oxkoHYaHHMH
YPaBHOBELIWBAHHUS MMOPIIEHH MOBEPIEMOr0 MAHOMETPA JOIOIHHTEILHO HArpyXKaloT THPSMH, Macca
KOTOPBIX He NpeBBIAET (0, I ‘Onos Mmax)/100 %, TAC Mmax — Macca Tpy30B IIOBEPAEMOTO MAHOMETPA,
COOTBETCTBYIOIIAs BEPXHEMY NpeeiTy H3MEPEHHUH, K.

10 TIOATBEPKJIEHHE COOTBETCTBHSA CPEJICTBA W3MEPEHHU
METPOJIOTHYECKHUM TPEBOBAHUSAM

10.1 OGpaboTtka pe3y/IbTaTOB H3MEPECHHIH.

10.1.1 Pe3ynbTar mpoBEpKH OTKJIOHEHHS OT MEPHEHAMKYISPHOCTH OIIOPHOH ILIOCKOCTH
TPY30IIPHEMHOTO YCTPOMCTBA K OCH MOPIIHA CYHMTAIOT IOJOXKHTEIBHBIM, €CIIH IIOJIy4EeHHOE
3Ha4YeHHE He NMPEBhIIaeT 3Ha4eHHH, yKa3aHHbIX B II. 9.1.

10.1.2 PesympTar mnpoBEpKH MPOIOJDKHTENBHOCTH CBOOOJHOrO BpAallEHHs IIOPLIHS,
npuBefeHHON K Temneparype 20 °C, cYMTarOT MOJOXKHUTEIBHBIM, €CIH TOJIYYCHHOE 3HAYEHHE I10
. 9.2 cocTaBiIeT HE MEHEE 5 MUHYT.

10.1.3 Pe3ynbTaT mpoBEpKH CKOPOCTH OITYCKaHHS IMOPIIHS CYUTAIOT IT0JI0XKHTEIbHBIM, €CITH
NOJIly4eHHOE 3Ha4eHue 1o 11. 9.3 cocrasnset He 6onee 0,5 MM/MHH.

10.1.4 JIns OUEHKH TOYHOCTH IOJYYEHHBIX 3Ha4eHHH 3(p(eKTHBHOH IUIOMAaH NOPIIHS
BBIYHCIIAIOT CpeJHee KBaJpaTHYEeCKOe OTKIOHEHHe Sy pe3ynbTaTa B IOCIIEOBaTEIbHOCTH,
MPUBEICHHON HUXKE.
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[Ipy KaX/10M 3HAYEHHH JIaBJICHHUS ONPEAENISIOT Pa3HOCTh OTHOIIEHHUH Mace J; o opmye:

8, =A4-4. (11)

CpenHee KBaJpaTHYeCKOE OTKJIOHEHHE ONPENENISIOT o hopMmye:

n

2.8
s .100%. (12)

n-1

nos

CpenHee KBaJpaTH4eCKoe OTKJIOHCHHE pe3yibTara ompeiencHHs 3((eKTHBHON IUIOMAanH
nopmHs He 10/wkHO mpeBbimate 0,002 %.

[IpenensHoe OTKJIOHEHHE 3HauYeHWH J(QEeKTHBHON IUIOMAAX TOPIIHS IOBEPSIEMOIO
MaHOMETpa OT HOMHHAJILHOTO 3HaYEeHHs HE JI0JDKHO NpeBbImats 1%.

10.1.5 Pe3ymprarT mpoBepKH IOpOra pearHpoBaHHS CUMTAIOT IMOJIOKHMTEIBHBIM, €CIIH IIPH
NepeMEICHHH 100aBOYHBIX THPh PABHOBECHE IMOPIIHEH HApYIIUTCS, a 3Ha4YEHHE, MOMYIEHHOE IO
. 9.5, ve npesbimnaet 300 [Ta npu naBnernu 60 Mlla.

10.2 Kputepuu COOTBETCTBHS CPEACTBA H3IMEPEHHH METPOJIOTHYECKUM TPEOOBaHHSM.

10.2.1 Tlpu cobmonenuu Bcex tpebosammii nm. 10.1.1-10.1.5 mpexensl nomyckaeMoii
OCHOBHOM IOIpEIIHOCTH IOBEPSEMOr0 MAHOMETpa HE [O/DKHBl IMpPEBHINATh 3HAYCHHI,
YCTaHOBJCHHBIX B ONHCAHWH THIA, W TIOBepsAeMbIi MaHOMEeTp OyJeT COOTBETCTBOBATh
TpeOOBaHUSM, MpeabsBIseMbIM K pabodemy »stanoHy kimacca toyHoctd 0,005 cornacHo
noBEpOYHOH cxeMe «['ocynapcTBeHHasi MOBEPOYHAs CXeMa JUIS CPE/ICTB H3MEpEeHHH W30BITOYHOrO
nasinenus no 4000 MIla», yreepxaenHo# Ilpukazom Poccrampapra Ne 1339 or 29.06.2018 r.
Pe3ynpTaThl HOBEpKH CYUHTAIOTCS MOJIOKHTEILHBIMH.

10.2.2 Ilpy  HECOOTBETCTBMH  TIOBEPAEMOr0  MaHOMETpa oboMy  TpeboBaHHIO
mm. 10.1.1-10.1.5 u3MepHTEeNBHYIO NOPIIHEBYIO CHCTEMY MaHOMETpa pa30HparoT, CHOBa COOHMpaloT,
NOBTOpAOT onepaumu no mm. 9.1-9.5. Ecimm B 3TOM cioydae 3Ha4YeHHs KOHTPOIHPYEMBIX
XapaKTePUCTHK MTPEBBIIAIOT MIPE/Ie/IbHbIE 3HAUEHHUS, TO Pe3y/IbTaThl CAUTAIOTCS OTPUIIATEIBHBIMH.

11  O®OPMJIEHHME PE3YJIbTATOB IIOBEPKH

11.1 Pe3ynpTaThl MOBEPKH MOATBEPKAAIOTCS CBEJCHUSMH O pe3yibTaTaX IIOBEpKH B
®enepanbHOoM HHPOpMATHOHHOM (QOH/IE ITO 00ECTIEUSHHIO €IMHCTBA H3MEPEHHIA.

11.2 Tlpn mNONOXWTENBHBIX pe3ynbTaTaX IOBEPKH, B COOTBETCTBHH C 3asBJIICHHEM
BJIajieNiblla CPEe/ICTBAa U3MEPEHHH WM JIMIA, PECTaBHBLIErO CPEACTBO H3MEPEHHH, odopMiseTcs
CBHJETEJILCTBO O TOBEPKE, C YKa3aHHEM COCTaBa Cpe/CTBa M3MEpeHHH, W (WJIHM) Ha CpEICTBO
M3MEPEHHUH HAaHOCHUTCS 3HAK IOBEPKH, ¥ (MJIHM) B MAaCHOPT CPEACTBA H3MEPEHHH BHOCHTCS 3aITHCh O
IPOBE/ICHHOH MOBEpKe, 3aBepsieMas MOAIMCHIO OBEpHUTENs ¢ paciudpoBKol moanucH (hamuins,
WHHLHAIBI), HAHOCHTCS 3HAK MOBEPKH M YKa3hIBAETCS J1aTa MOBEPKH.

11.3 Tlpu oTpumaTenbHBIX pe3ysbTaTax IMOBEPKH, BBIJAIOT H3BELICHHE O HENPUIOJHOCTH K
NPUMEHEHHIO CPECTBA H3MEPEHHUH.

11.4 Pe3ynbTaTsl H3MEpEHHI 3aHOCAT B IPOTOKOJI MPOU3BOIBHON (POPMEL



