®enepaabHOe rocy1apCcTBEHHOE YHHTAPHOE NPeANIPHATHE
«Bcepoccuiickuii HayuHo-HccaeA0BaTeIbcKAi HHCTHTYT HM. [LH. MenaeneeBa»
OI'YIl «BHUHUM um. /I.A. MenaeseeBa»

COI'JIACOBAHO

W.o. rerepaipHOro AUpEKTOpa

Qﬂ% ous 2021 r.

['ocynapcTBeHHas cHcTeMa o0ecriedeHus eMHCTBA H3MEPEHHH

Manometp rpy3onopumnesoii H-600

METOJHUKA ITOBEPKH

MII 231-0084-2021

PykoBogutens HAO rocynapcTBEHHEIX STAIOHOB B
o01acT U3MEPEHHH NaBIICHHS

/Z P.A. Terepyk

Benymmit naxenep HHUJI rocy iapcTBeHHBIX
3TAJIOHOB H HAay4YHBIX UCCIIEIOBAaHHH B
o0acTi u3MepeHH H30BITOYHOTO JaBICHHs H
Pa3HOCTH JaBJICHUH

M.IO. JleonThEB

r. Cankr-Ilerepbypr
2021 .



1 OBIIHME NNOJIOXKEHHSA

1.1 Hacrosimas MeTOAMKa TOBEPKH paclpOCTpaHAECTCs Ha MAaHOMETP IpPYy30NOPLIHEBOH
H-600 (mamee mo TeKCTy — MAHOMETP) M YCTaHABIMBAE€T METOAbl M CPEJACTBA IEPBHYHOH H
NEPHONYECKON TTOBEPOK.

1.2 Merommkoii noBepku (nanee mo Ttekcty — MII) He npexycMoTpeHa BO3MOXKHOCTH
IPOBE/ICHHS TIOBEPKH OT/AEIbHBIX H3MEPUTEIBHBIX KaHATIOB.

1.3 Metomuka mOBepKH JO/DKHA oOecrednBaTh MPOCICKMBAEMOCTE MaHOMETpa K
I'ocynapcTBeHHOMY NEPBHYHOMY 3TAJIOHY €HHHIE! AaBneHus — nackans ['OT 23-2010.

1.4 Meton, ofecneunBaromMii peanH3alMil0 METOIHKH IIOBEPKH: HENOCPEICTBEHHOE
CIIHYEHHE.

2 TIEPEYEHbD OIIEPAIIUN IMOBEPKH CPEJICTBA H3MEPEHHM

2.1 Tlpu mpoBeieHHH MOBEPKH JODKHEI OBITH BHITIOTHEHBI ONEpalliH, yKa3aHHbIe B Tadime 2.1.
Tabmna 2.1

IIpoBeieHHE onepaluu pu

" Homep n/n ; =
HaumenoBanue onepanui MII TIEpPBUYHOM TIEPHOIHIECKOH
NIOBEPKE IOBEPKE
BHemnui 0cMOTp cpeicTBa H3MEPEHHI 7 aa Ja
IToaroroBka k noBepke H onpodoBaHHE
8 na aa

Cpe/ICTBA H3MEPEHHH
Onpenenesne OTKIOHEHHS OT
NEPHEHIUKYISPHOCTH ONOPHOH IIOCKOCTH 9.1 na Ia
Ipy30NpHEMHOr0 YCTPOHCTBA K OCH IOPLIHS
Onpenenenne NpoaO/DKHTEIBHOCTH

9.2 na Ia
cBOOOJHOTO BpaIleHHs MTOPIIHS
OnpezienieHHe CKOPOCTH OIyCKaHHsl MOPIIHA 9.3 na na
Onpenenenue 3¢ dexTHBHOMN nuomanu 9.4 - -
TOPIIHS
OnpeneneHne nopora pearnpoBaHus 9.5 na Ia
[ToaTBepXKaEHHE COOTBETCTBHA CPEICTBA 10 i -
H3MEpEeHHiT METPOJIOTHYECKHM TpeGOBaHUAM
OdopmiieHHE pe3yabTaTOB NOBEPKH 11 za Ja

2.2 TloBepka mpekpaigaeTcs NpH IMOMYYEHHH OTPHIATENBHOTO pe3yibTara mo p. 7 HiH 8
Hactosme# MIL



3 TPEBOBAHMUA K YCJIOBHUSIM ITPOBEJAEHHSA TIOBEPKH

3.1 Ilpu npoBenenuu onepanuii HOBEPKH JODKHEI OBITE COOIOIEHEI CIIEIYIONIHE YCIOBHSA:

- TeMIeparypa OKpyxarouero Bo3ayxa, °C or +18 o +22
~  OTHOCHTENIbHAs BIAXKHOCTB BO3/1yXa, %, He Oolee 80
- arMocepHoe naBnenue, klla ot 84 o 106,7

- B IpOIECCE NMOBEPKH TEMIIEpaTypa OKPYKAIOLIEro BO3JyXa HE JODKHA H3MEHATHCHA
6onee 1 °C B yac;

—  BuOpanms, TpAcKa, yaapbl, MarHUTHBIE NOJIST, KPOME 3€MHOT0, BIHSIOUIME HA paboTy
METPOJIOTHYECKHE XapaKTePHCTHKH NPHOOPOB, A0KHBI OTCYTCTBOBATD.

3.2 Tlepen mpoBeJeHHEM TOBEPKH MaHOMETp ClEIYeT BBUIEPKATh IIPH TEMIIEPATYpE
OKPYKaKOIIIEro BO3AyXa B MIOMEINCHHH IS TOBEPKH HE MEHee:

4 4 — NpH pa3HHIle TeMIepaTyp BO3ayXa B MOMEIIEHHH JUIS TMOBEPKH H MECTOM, OTKYJa
BHOcHTCcs noBepsiemoe CH, 6onee 10 °C;

1 4 — mpu pasHHIle TeMIepaTyp BO3/yXa B NOMEIIECHHH IUIi IIOBEPKH M MECTOM, OTKY/a
BHOCHTCA nosepsiemoe CH, ot 1 1o 10 °C.

IIpu pasuune yka3aHHBIX TemriepaTyp MeHee 1 °C BhLIEpKKa He TpebGyeTcs.

4 TPEBOBAHMHA K CIIEHHUAJIMCTAM, OCYHIECTBJISIOIIUM IIOBEPKY

4.1 IloBepka MpOBOAMTCS KBATH(DHIIMPOBAHHBIM NEPCOHATIOM J1abOpaTOpPHii, aTTECTOBAHHBIX
B YCTAHOBJIEHHOM MODSIKE.

4.2 K moBepke J0MyCKalOTCA JHIA, IPOIIEAUIHE HHCTPYKTaX M0 G€30MacHOCTH Tpyaa
O3HAKOMJICHHBIE C SKCIUTYaTalHOHHOM JIOKYMEHTAlldell Ha CpelICTBa NOBEPKH H IOBEpseMble
CpelCcTBa H3MEPEHHUH.

S METPOJIOI'MYECKHME U TEXHUYECKHUE TPEBOBAHHS K CPE/ICTBAM
INIOBEPKH

5.1 Tlpn npoBeneHHH TOBEPKH PEKOMEHIYIOTCS K MPHMEHEHHMIO CpPEJICTBA IIOBEPKH
(3TAIOHBI €IMHHMII BEJIMYHH, CPEJCTBA H3MEPeHHH, BCIOMOTaTelbHEIE TEXHHYECKHE CPE/CTBA),
yka3aHHsle B Tabnune 5.1,

Tabmuua 5.1 — TlepeueHs cpelCTB MOBEPKH, PEKOMEHIYEMBIX K NMPHMEHEHHIO NPH IPOBEIECHHH
IIOBEPKH

Homep HawnmenoBan#e  THIT CpPe/ICTB MOBEPKH,
nyHkTa MI1 METPOJIOTHYECKHE H TEXHHYECKHE TpeOoBaHHS
31 Tepmorurpomerp HBA-6  (peructpaumonusii Homep B  ®enepaibHoM
) uHdopMannoHHOM dorge 46434-11).
7 BusyansHo
8 Cucrema 1 co3/1aHns 1aBICHAS
Onrtuueckuii kBagpaat KO-60 mo TY 3-3.179-81, wiu HaknmagHOl YPOBEHBL C
9.1 ammynoit Tana ALIIT ¢ nenoit nenenus 30” mo F'OCT 2386-73, mnm muaMKaTOp
yacoBoro Tuna MY mo 'OCT 577-68.




IIpogomxenne Tabmuus! 5.1
Homep HauMeHOBaHME U THII CPEICTB IIOBEPKH,
nyakTa MI1 METPOJIOTHYECKHE H TeXHHUYeckue TpeboBaHus
92 Cexynznomep no TY 25-1894.003-90 wm uaaukarop Tuna MY no 'OCT 577-68.
) CucreMa 1U1s co31aHHS JaBICHHS.
Cexynnomep no TY 25-1894.003-90, mameprrensusit mukpockon Tuna MBII-2 ¢
9.3 yBennueHueM 24 u nenoi nenenus 0,05 MM wmm maaukatop tuna U4 mo I'OCT
' 577-68.
Cucrema 115 CO3/1aHHS JaBJICHHS.
[ocynapcTBeHHBIH BTOPHYHBIH STANIOH-KONHA €IWHHWIBI JaBJIeHHS Ui obnacTu
u30sITOUHOr0 NamjieHus B auanazone ot 0,02 mo 100 MIla (I'B3T 23-1-2014), B
nuanazone uamepenuit ot 0,02 no 3 Mlla, cpeanee kBaapaTHYECKOE OTKJIOHEHHE
pesynastata m3MepeHHit So=4-10° (B cooTBEeTCTBHM NOBEPOYHOM CXEMOI
«[ocynapcTBeHHas MOBEpOYHAs CXeMa JUIi CPEACTB H3MEPeHHH H30BITOYHOrO
naenenus o 4000 MIla», yreepxnaénnoi Ilpukaszom Poccranmapra Ne 1339 ot
29.06.2018).
Cucrema [U1s CO3/1aHHs J1aBJICHHA.
HabGopsl MHUTMIpaMMOBBEIX M rpaMMmoBEIX THpb knmacca Ez, Fi m F2 mo T'OCT
OIML R 111-1-2009.
9.5 Cpencrea noBepku Juis 11.9.4.
[Ipumeyanue:
CpenctBa M3MepeHHii, IPUMEHAEMBIE TIPH MOBEPKE, JO/DKHBI MMETh CBEJICHHA O pe3y/bTaTax
noBepku B DenepanbHoM HHPopMannoHHOM (oHIE. DTalOHbI JOKHEI OBITH aTTECTOBAHBI B
YCTaHOBJICHHOM TIOpPsZIKE, JO/DKHE HMETh CBEICHHS O pe3ysbTarax arrectanuu B ®PenepanbHOM
uHopmamoHHOM doHze.
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5.2 JlomyckaeTcs NpHMEHEHHE CPEICTB TOBEPKH, HE NPHBEACHHBIX B PEKOMEHIYEeMOM
nepeyHe, HO oOecrneyMBAIOMX oOnpeieleHHe (KOHTPOJIb) METPOJIOTHYECKHX XapaKTepHUCTHK
MOBEPSIEMOr0 CpEACTBa HM3MepeHHMH ¢ TpeOyeMoH TOYHOCTBIO, mepedadyy €IHHHUIBI BETHUHHBI
CPEeZICTBY M3MEpPEHHH NpH €ro MoBepKe H MPOCIICKHBAEMOCTh 3TAJIOHOB H CPEICTB H3MEPEHHIA,
TIPHMEHSEMBIX MTPH NOBEpKe, K TOCyJapCTBEHHBIM IIEPBHYHBIM 3TAJIOHAM €IMHHI] BETHYHH.

6 TPEBOBAHHS (YCJIOBHsS) IIO OBECIEYEHHIO BE3OIIACHOCTH
IMPOBEJIEHUS ITOBEPKH

6.1 Ilpu noBepke AOMWKHBI OBITE coOmoneHsl TpeboBaHus Oe30macHOCTH TpyAa,
IPOH3BOACTBEHHOH CAaHHTAPHH M OXPaHbl OKpYXKaromleH cpebl, H37I0XKEHHBIE B IKCIUTyaTallHOHHBIX
JNOKYMEHTaX Cpe/JICTB IOBEPKH M MOBEPIEMOro CPe/ICTBA H3MEPEHHH.

7 BHEIIHHI OCMOTP CPEJACTBA H3MEPEHUIA

7.1 Tlpu BHEIIHEM OCMOTPE HO/DKHO OBITh YCTAHOBJIEHO COOTBETCTBHE IIOBEPAEMOIO
MaHOMeTpa CJIeIYIOIHMM TpeDOBaHUSIM:

- MapKHpoBKa, 0003Ha4YeHHs Ha MaHOMETpe IOJKHBI COOTBETCTBOBATH TpeOOBaHHAM
TEXHHYECKOH JIOKYMEHTAIIHH,

- MEXaHHYeCKHe IMOBpPEeXICHHUS, BIMSIONHE HAa NPaBHILHOCTH (GYHKIIMOHHPOBAHHS U
METPOJIOTHYECKHE XapaKTEPUCTHKH J0/DKHBI OTCYTCTBOBATh;

- BHEUIHWH BHJ JIOJIKEH COOTBETCTBOBAaTh KOHCTPYKTHBHBIM TpeOOBAaHHSAM, YKa3aHHLIM B
JKCIUTYaTallHOHHOM JOKYMEHTALIUH;
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- KOMIUIEKTHOCTh JIOJDKHA COOTBETCTBOBATh KOMIUIEKTHOCTH, YKa3aHHOH B TEXHHYECKOH
JIOKyMEHTAaIlHH.

[Ipumeyanne: npu HaTH4IHHE cepTH(HKATOB KATHOPOBKH Ha Ipy3sl ¢ JaToi BhIjadH He Gonee

24 wMecsAneB 10 JaThl TNpPEJIOCTaBICHHS MaHOMETpa B IIOBEPKY, TIpy3bl JOMyCKaeTcs He
NpPe10CTaBIATb.

7.2 MaHoMeTp, He yIOBIETBOpAIOIHH TpeOoBaHWsM n. 7.1 HacTosIed METOAWKH, HE

NOJUICXKHT JalbHEHINEH TOBEPKE.

8 IOJATIOTOBKA K IIOBEPKE M OIIPOBOBAHME CPEJICTBA U3MEPEHMIA

8.1 Ilepen onpoGoBaHueM MaHOMETpa JO/DKHBI OBITh BBINOJMHEHB  CIEAYIOIIHE
NOATrOTOBUTEIbHBIE paboThI.

8.1.1 VcrpodicTBO Ui co3JaHMs  JaBleHHA JOJDKHO OBITh  YCTAQHOBIEHO Ha
TOPH30HTAJIbHOE OCHOBaHHE, HCKIIIOYAIOIIee TPACKY, BUOPAIHIO W MOSBICHHE HAKIOHOB ONOPHOH
MIOBEPXHOCTH.

8.1.2 VecrpoiictBo ans co3laHMs JaBNEeHHS NO/DKHO obecreydBaTh B Mpeleliax BCEro
pabouero xoza NOPHUIHS BO3MOXHOCTH IJIABHOTO TIOBHIMIEHHS W IOHMKEHHS JaBJICHHS.

8.1.3 JlomxkHa OBITH OCYIIECTBIEHA NpPOBEPKAa HAMWYHA cepTH(HKaTa KamTHOPOBKH Ha
Tpy3bl H MOPLIEHE € IPY30NPUEMHBIM YCTPORCTBOM C JaToif BhIIa4H He Oosee 24 MecAleB /10 ATkl
NpeIoCTaBIeHHsS MaHOMETpa B IIOBEPKY.

8.1.3.1 PesynbratoM KauuOpOBKM HO/DKHBI ObITH YCIOBHBIE 3HAYEHHS MacChl IPY30B,
NOPIIHA C TPY30NPHEMHBIM YCTPOHCTBOM M JONOJHHTEIBHBIX I'PY30B, a TaK XK€ paclIMpeHHas
HEOIPEIeIEHHOCTh H3MEPEHHH MacCEhI.

8.1.3.2 YcioBHBle  3HAaYeHHs MacChl TpY30B M TIOPIIHS C  TPY30NPHEMHBIM
YCTPOKCTBOM JIOJDKHEI OBITH IOJ0OTHAHBI B 3aBUCHMOCTH OT 3HAYCHHS TOJ HOMHHAIBHOE 3HAYECHHE
Macchl HJIH 110/ HOMHHATBPHOE 3HaYeHHE JaBIEHHS C YYeTOM YCKOpeHHs CBOOOIHOrO MajeHus.

8.1.3.3 YcnoBHBle  3Ha4YeHHS  Macchl  Ipy30B, [OPIIHA C  TPy30NPHEMHBIM
YCTPOHCTBOM M JIONOJHHTEJILHBIX TIPY30B IPOBEPAIOT B3BEIIHBAHHEM Ha KOMIIapaTope
Maccel (Becax) ¢ NMpUMEHEHHeM HaOOpoB MHJUIMTPAMMOBBIX M I'PaMMOBBIX I'Mph Kiacca E; mo
I'OCT OIML R 111-1-2009.

8.1.4 ManoMeTp mnepeil NOBEPKOH, TOCHE NPOMBIBAHHS MNOPIIHEBON Iaphl, JOJDKEH
HaxoauThes B 1abopaTopHu He MeHee § 4acoB.

8.2 Ilpn ompoGoBaHMM YCTAHABIHMBAIOT COOTBETCTBHE JKCIUTyaTAlHOHHBIX CBOMCTB
MaHoMeTpa TpeGOBaHUAM, IPUBEACHHEIM HHXKE.

8.2.1 CoenuHeHHe NOpPIWHS € TIPY30NPHEMHBIM YCTPOMCTBOM JIOJDKHO MCKIIKOYAaTh
B3aMMHOE OTHOCHTEIIbHOE NepEMEICHHE.

8.2.2 [Ilopmens nomkeHn cBoOGomHo, Oe3 3arTWpaHHii Bpam@arscs B HIHHAPE H
nepeMeInaThes BAOIL OCH IIUIHHAPA.

8.2.3 TI'py3sl nomkHbl Jerko, Oe3 3aedaHus, pa3MemaThCs OJMH Ha JPYrod Ha
rPY30NPHEMHOE YCTPOHCTBO W CHHMATbCsi O€3 OTHOCHTEJIBHOrO B3aHMHOIO paJHaIbHOIO
TNepeMEIECHHA.

8.2.4 ['epMmeTHYHOCTH MaHOMETpPA NPOBEPSAIOT MPH JABJIECHHH, PABHOM BEPXHEMY IIpeeTy
u3MepeHHi. [Ipu ykasaHHOM JaBleHMH H3MEDPHTENBHYIO HOpIIHEBYI0 cucreMy (mamee — HIIC)
BBIIEP)KHBAIOT MATh MHHYT. B TeyeHWe mocnexyiommx ABYX MHHYT He JIOJDKHO HabmoxaTscs
NaJCHHE NaBJICHHsA, TNPH 3TOM HM3MEHEHHE TEMIIEpaTyphl BO3JyXa B INOMEIIEHHH HE IOJDKHO
npeBbimars £0,1 °C.



9 OIPEJAEJEHHUE METPOJIOIMYECKHX XAPAKTEPUCTHK CPEICTBA
U3MEPEHHIN

9.1 OTK/ioHEeHHE OT NePNeHAHKY/JSPHOCTH ONOPHOH NUIOCKOCTH TpYy30NPHEMHOI0
ycTpoiicTBa K 0CH NOPIIHSA

9.1.1 OTknOHEHHE OT MEPNEHIAKYIAPHOCTH OMNOPHOH IUIOCKOCTH TPY30NPHEMHOrO
YCTPOMCTBA K OCH MOPIIHS ONPENeNsioT NpH BepTukanbHoM mojoxeHnH MIIC omnum u3 aByx
crnoco0oB.

9.1.2 Ilepesiii cnoco6. Ha onopHy0 MIOCKOCTh yCTaHABIHMBAIOT YPOBCHb MM KBAJPaHT B
NIByX B3aHMHO NEPIeHANKYIAPHBIX nonoxkeHusX, He npusoas UIIC so Bpamenue.

PasHocTh mokasanuil ypOBHs HIIH KBaJpaHTa He JOJDKHA MPeBbIIAaTh (3°).

9.1.3 Bropoii crioco®. MaHOMETp OTKTIOHAIOT BEHTHJIEM OT YCTPOMCTBa [UIS CO3/aHHA
NaBIeHHH. YCTaHABIMBAIOT HA INTATHBE WHIAKATOP B BEPTHKAIbHOE MONOKeHHE. HakoHEYHHK
MHMKATOpa MPUBO/IAT B CONPHUKOCHOBEHHE C OMOPHOM IIOCKOCTBIO IPY30IPHEMHOIO YCTPOHCTBA
¥ pyKOii NPHUBOJAT BO BpAlIEHHE IOPIIEHb C IPY30IPHEMHBIM YCTPOHCTBOM, Haboqas MpH 3TOM
3a IepeMelIeHHEM CTPEJIKH HHAMKATopa.

OnopHas MI0CKOCTb IPY30IIPHEMHOTO YCTPOMCTBA, MIOBEPAEMOr0 MaHOMETPA, I0JKHA OBITh
TIepIICH/IMKY/IPHOM K OCH TIOPIIHS C JOIYCKAaeMbIM OTKJIOHEHHeM He Gonee 1,45 Mm/M (~57).

9.2 Onpenejienne NPOI0KHTEIbHOCTH CBO0OIHOr0 BpameHHs MOPIIHHA

9.2.1 TIpoao/DKHTENLHOCTE CBOOOJHOTO BpAIlEHHs MOPLIHS ONPEAEIAIOT NPH IOMOIIH
CEeKyHJOMepa IIpM YCTAaHOBKE [IOBEPAEMOrO MaHOMETpa B cpelHee pabodee MOJIOKEHHE C
JIOMYCKaeMBIM OTKIIOHEHHEM 1 MM.

9.2.2 TlopmeHs MaHOMETpa HAarpyXaiOT TIpy3aMH, co3laBai JapjieHue, pasHoe 20%
BEPXHETO MpeJieiia H3MEPEeHHUH, ¥ NPHBOAT BPAIIEHHE MO X0y YaCOBOH CTPEJIKH.

9.2.3 3a mpOAOKHTENHHOCTh CBOOOJHOTO BpAIEHHA IOPIIHS NPHHAMAIOT HHTEpBal
BPEMEHH OT MOMEHTa, COOTBETCTBYIOIIETO HAYalbHOH 4YacTOTE €ro BpAIIEHHs, pPaBHOH
(120+10) o6/MuH, no TOMHOH OCTaHOBKM nopmHA. HavanbHyio 4acTOTy BpalleHHS IIOPIIHSA
ONpE/IeNISIOT TPH MOMOIIH TAXOMETPa WM TMOAcYeToM 4mcia obopotos 3a 10 c. Jlns yxobersa
HOZICYETa MEXKY TPY3aMH CIIeYeT MOJI0XKHTE NMOJIOCKY OyMarH.

9.2.4 Ecnu TeMmmeparypa MaHOMeTpa B MOMEHT H3MepeHmH ormmuaercs ot 20 °C, o
3HAaYeHHe NPONOIDKHTENFHOCTH BpameHus HeoOxomumo mpuBecTH k Temmeparype 20 °C,
nepecyuTaB o Gopmyie:

Ty =71, )

IJIE T20 — IPUBEICHHOE 3HAYEHHE IPOAOIDKHTEILHOCTH BpaleHus, C,

T — MOJICYATAHHOE 3HAYEHHE NPOJIO/DKHTENBHOCTH BpAIllEHHH, C,

1 — 3HAYEHHE JUHAMHYECKOM BA3KOCTH pabodeil XHIKOCTH pH H3Mepenuw, [a-c,

N20 — 3HAYEHWE IHHAMHYECKOH BA3KOCTH pabodyel JKHMIKOCTH TPH H3MEPEHHH IIpH
temneparype 20 °C, [1a-c.

9.3 Onpene/ieHHe CKOPOCTH O CKAHHS NMOPIIHSA

9.3.1 CxopocTh OIyCKaHHs IIOPINHS OMNpENCIAI0T HPH Harpy3ke, COOTBETCTBYIOLIEH
BEpXHEMY Ipeliely W3MEpeHHH MoBepseMoro MaHoMmeTpa. IIpH 3TOM 3almOpHBIH BEHTHIb JOJKEH
GBITH IEPEKPHIT, TOBEPAEMEIl MAHOMETD BBLIEPXKaH IO/ HArPY3KOH He MeHee 15 MUHYT.

9.3.2 Jlns onpejeNneHusi CKOPOCTH OMYCKAaHHSA MOPIIHSA H3MEPSAIOT PacCTOSHHE, Ha KOTOPOE
OH TIEPEMECTHIICS 3@ HEKOTOPBI IPOMEXKYTOK BpeMEHH. PaccTosHue H3MEpSIOT OTCYETHBIM
YCTPOMCTBOM, HHTEPBAI BPEMEHH OITyCKaHMs MMOPIIHS OTCYHTHIBAIOT [0 CEKYHIOMEDY.
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9.3.3 Eciu TemmepaTypa MaHOMETpa B MOMEHT u3MepeHmit ormauaercs ot 20 °C, 1o
3HAYeHHe CKOPOCTH ONMycKaHMs HeoOXoxmmo mpuBecTH K Temmeparype 20 °C, mepecuuTaB mo

bopmye:

vy = V-, 2)

TJie V20 — IPUBEIEHHOE 3HAYEHAE CKOPOCTH OIyCKaHHs, MM/MHH,

V — H3MEPEHHOE 3HAYCHHE CKOPOCTH OIyCKaHHsA, MM/MHEH.

9.4 Onpenenenne 3pPeKTHBHOMH NIOMATH MOPIIHSA

9.4.1 DddexTHBHYIO MIOMAans MAHOMETPA ONPENEIAIOT METO/I0M HEMOCPEICTBEHHOTO
CIHYEHHS TIOBEPAEMOTO MAHOMETpa C OTAIOHHBIM MaHoMmeTpoM. Ilpu 3TOM [POBOAAT
THIPOCTaTHYECKOE YPAaBHOBEIIHBAHKE TIOPIIHEH OTHUM H3 CIOCOOOB!

- mpsAMoe ypaBHOBelmHBaHue (6€3 MpeBapHTENIbHOTO YPaBHOBEIIMBAHHS) MacC MOpPIIHEH
C IPY30IPHEMHEIM YCTPOHCTBOM H IIOMELIEHHEIX HA HAX TPY30B,

- ypaBHOBEIIMBAaHHE MAcC IPY30B, IOMEIIEHHBIX Ha MOPIIHK MOBEPSIEMOr0 ¥ STAJIOHHOIO
MaHOMETPOB, TIPH YCJIOBHH IIPEIBAPHTENHHOTO yPaBHOBEIIHBAHKS ITOPLIHEH.

9.4.2 Ilpu npsMOM ypaBHOBEIIMBAHHH IOPIIHH IOBEPAEMOro M 3TAJIOHHOTO MaHOMETPOB
HeoOXOMMO YCTAaHOBHTH TaK, 4TOOBl B MOMEHT HX DAaBHOBECHS HIKHHE TOPILBI MOPLIHEH
pacrmonaraTuck B OJHOH TOPH3OHTAIBHON IUIOCKOCTH. B TNpOTHBHOM ciyyae HEOOXOAHMO
ONpENIENUTh PACCTOSHHE N0 BEPTHKAIH MEXIY HHKHMMH TOPLAMH MOPLIHEH ¥ BHECTH MOINPAaBKY
Ha 3HAUYEHHe MAcCHI CTOJ0a KHUIKOCTH. B3auMHOE MONo)KeHHEe OPIIHEH JI0JDKHO OBITh ONpe/IesIeHO
C MOrPeIIHOCTEIO He Oonee 1 MM.

9.43 Tlpu ycroBHM NMpHUMEHEHHs METOJa C NPEJBapHTENLHEIM yPaBHOBCIIHBAHHEM HET
He0oOXO0MMOCTH PacIioaraTh TOPII MOPIIHEH B OTHOH rOPH30HTAILHON IJIOCKOCTH.

9.44 Tlpu onpeneneHud 3(PGEKTHBHOM IUIOMANH TOPHIHA JOJDKHBI OBITH BBITOTHEHbI
crexyromue TpeboBaHus, IPUBEICHHEBIE HAXE.

9.4.4.1 TlopmHH 3TAIOHHOIO H TOBEPAEMOTO MaHOMETpPA JOJLKHBI OBITH YCTAHOBJICHBI B
pabodee MOIOKEHHE.

9442 DBs3auMHOE TOJOXKEHHE IOPIIHEH CIEAyeT KOHTPOIHpOBaTb BO BpeMs HX
paBHOBECHS OTCYETHBIMH YCTPOHCTBAMH Ul HAOIIOEHHUS 3a TT0JI0)KSHHEM PaBHOBECHS.

9443 Usmepenus cleiyeT IPOBOIUTH IIPH IIOCTENEHHOM YBEIMYEHHH 3HA4YCHHI
JIaBJI€HHs JI0 BEPXHEro mpejena Anana3soHa H3MEpeHHH MaHOMETpa, a 3aTeM NPH HX MOCTCIICHHOM
yMmeHbmennd. KonHuecTBO TOYeK AaBIECHHS IS OPAMOTO H 06paTHOro Xozma JO/KHO ObITh He
MeHee 5.

9.4.4.4 TlorpemHOCT, ONpeNENeHHS NEHCTBHUTENBLHBIX 3HAYEHMH MacCc TOPINHA C
IPY30ONpHEMHBIM  YCTPOMCTBOM M TIPY30B IIOBEPAEMOTO MaHOMETpa MpH  ONpPEACICHHH
>bdeKTUBHON MUIOM@NH NOPIIHS He MOMKHBI npeBbmnath (,05:dnos (rme 0,05:dnos — mpenen
JIOTTyCKaeMOii TIOTrPeITHOCTH TIOBEPSIEMOr0 MaHOMeTpa, %), a AId Ipy3oB Maccoi menee 50 T
MOTPENIHOCTE HE J0JKHA PEBBIATH (), / dnog WM 1 MI' B 3aBHCHMOCTH OT TOT'0, 4TO GOJIBIIE.

[Ipumeyanue: NP OTKJIOHEHHH NEHCTBHUTENBHBIX 3HAYEHHH MacC Ipy30B OT HOMHHAIBHBIX
3HAYEHMH, HE NPEBHINAIOIIEM 3HA4YeHHs OIyCKaeMOH MOTpPEemIHOCTH ONpENIENICHHs MacChl, T.e.
0,2-dnos, B TIPOTOKON TOBEPKH 3allHCHIBAIOT HX HOMHHAIBbHYIO Maccy. B NpOTMBHOM ciydae
YUHTHIBAIOT AEHCTBHTEILHOE 3HAYEHHE MACChI I'PY30B.

9.44.5 ]lns ypaBHOBEIIMBaHHSA MOPIIHEH HA IPy30NPHEMHBIE YCTPOHCTBA ITOBEPAEMOIO
MaHOMETpa M pabodero 3TajoHa MOMEINAIOT IPY3bl COOTBETCTBYIOMEH MacChl, HEOOXOMUMOH IS
co3/ianus TpeOyeMoro 3HaueHHs JaBJICHHUS, 3aTeM NPHUBOJIAT HX BO BpalllEHHE C YaCTOTOH HE MEHee
30 o6opoToB B MHHYTY. PaBHOBecHe CUMTAIOT JOCTHTHYTHIM, €CIM HE Hab/OIAaeTCs B3aHMHOE
HW3MEHEHHE T0JIOKEHHS TIOPIIHEH.
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9446 Ilpu onpemenenun >3ddextuBHoit mnomamw MIIC Ge3 mnpeaBapuTENBHOrO
yPaBHOBENIHBAHHS OTHOIIEHHE Macc A; MPH KaXJIOM OTJAEILHOM YPaBHOBEIIMBAHWH TOPIIHEH c
y4eToM Macchl cTonba paboueii cpeas! noa nopmaeM OK onpenensior no gopmyne:

(mnoa + mnocrr) "4,

t]
3_pC-F;NﬂM.h+m3H

4 = 3
m

a C y4eToM Macchl cronba paboded cpeibl Moj MOPHIHEM MOBEPAEMOr0 MaHOMETpa IO
tdopmyne:
_(mnoa+pc.F 'h+mnmrr‘).qr

nos HOM

; 4)

mS + mJn’

rAe m, W Mpoe — JCHCTBHTENBbHAsA Macca MOPIIHA C TPY30NPHEMHBIM YCTPOHCTBOM
3TaJIOHHOTO H MOBEPAEMOr0 MAaHOMETPOB COOTBETCTBEHHO, KT}

Myi U Mpos ri — NCHCTBHTENBHAs Macca Tpy30B H THPb NpPH i-M YpaBHOBEIIHBAHHH,
Harpy»aeMbIX Ha STAJTOHHBIH U MOBEPAEMBIH MAHOMETPHI COOTBETCTBEHHO, KT}

F5 wou B Frog now — HOMHHANIBHBIE 3Ha4YeHHs NpHBeAeHHBIX miomaneii UIIC stanonHoro u
NOBEPAEMOr0 MAHOMETPOB COOTBETCTBEHHO, M;

h — paccTOsHHE MEXIy HHKHHMH TOpPUAMH [IOPLIHEH 3TAJIOHHOrO MAaHOMETpa H
MIOBEPAEMOr0 MaHoMeTpa, M; A > (, ecliM HWXKHHI TOpell MOPLIHA 3TAJIOHHOTO MaHOMETpa HHXKE
TOpLA NOPIIHS MTOBEPIEMOr0 MaHOMETpa;

pe — TIOTHOCTB paGoueii cpeibl, Kr/M’;

¢i — TIONPaBOYHEIH KO3)GHIMEHT, YUUTHIBAIONINI BIMSHHAE TEMIIEpaTypsl H AedopManuu Ha
NOKa3aHWs MaHOMETPOB, OTIpeIeIIieMBIi o popMyIIe:

qi=]+(a!3+ a23)(fai'20°C)'(alnae+ a?m)(’noe F20°C)+(ﬁ3‘ ﬁnos)Pi, (5)

rae aj; U G2; — TeMIepaTypHble KOY(QQHIMEHTH THHEHHOrO pacHIMPEHHs MAaTepHAIOB
LHJTHHJIpA ¥ IOPLIHSA 3TaJIOHHOI0 MaHOMETpa, acls

Ginos B (2noe — TEMIEpaTypHble KO3()OHIHEHTHl JHHEHHOrO paCUIHPEHHS MAaTepHAIOB
WMJTMH/PA U TIOPIIHS ToBEpsieMoro MaHomertpa, °C™';

Inos i ¥ I5 ; — TEMIIEPATypa MOBEPSAEMOTO H 3TAJIOHHOTO MAHOMETPOB COOTBETCTBEHHO MPH i-M
ypaBHOBeInuBauuH, °C;

pi — HOMHHAJIbHOE JIaBJICHHE IIPH i-M YpaBHOBEIIHBaHHH, [1a;

P> ¥ Pros — K030 PHIHEHTEI AedOpMaLlHK TIOPIIHA W LWIHHAPA OT JAaBIEHHS TAIOHHOIO H
TIOBEPSEMOr0 MAHOMETPOB COOTBETCTBEHHO, ITa™.

[TorpaBounbM K03(HIHEHTOM g; TpeHeOperaloT, eciii ero 3HadeHue He npessinaer 10%
npejiena JoMyCKaeMoi NOrpeHOCTH IOBEPSIEMOr0 MaHOMETPA.

ITo pesynpraTaM 3HaueHHH A; ONpENENSAIOT CpeJHEe OTHOIIEHHE MacC C YYETOM MAcChl
cronba paboyeii cpezbl 10/ MOPITHEM TATIOHHOTO MaHOMeTpa 1o GopMmyiie:

_ i(mnoc +mnoan)'Qi'
A=—15 : ©)

Z(m: _pc 'F;nuu 'h+m3n)

i=l

a ¢ yu4eToM Macchl crosba paboueii cpebl O/ NOPLIHEM IOBEPAEMOro MaHOMeTpa 1o dopmyie:
Z(mms +pr ‘annax 'h+mnmn)'qa‘
=4 ; (7)
Z (m,+m,,)

i=l

A€ n — YHCIIO MOBEPAEMEBIX TOYECK.
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9.4.4.7 Ilpu onpenenennn 3¢dexrurroi muomaau WUIIC mo cnocoby ¢ nmpeBapATEIbHBIM
yPaBHOBELIHBAHHEM Iepe]l HAadyaJloM W3MEpPEHHH NPOBOAAT NPEIBApHTENLHOE YPaBHOBECIIHBAHHE
nopmHe# JK u moBepseMOro MaHOMETPOB ITyTE€M HaKJIa/JbIBAHHs TAPHPOBOYHBIX IPY30B, KOTOPhIC
3aTeM He CHHMAlOT C TpPY30NpHeMHBIX ycTpodcTB. CymMapHble Macchl TMOpIIHEH C
IPY30NPUEMHBIMH  YCTPOHCTBAMH M IDY30B, [IOMEIIEHHBIX TIPH  TIPEIBApHUTEIHLHOM
yPaBHOBEIMBAHKH, TIPH OnpeeaeHuH 3G eKTHBHOM IIIOMaaH He H3MEPSIOT ¥ HE YYHTHIBAIOT.

JlanpHeHmni NopsIoK W3MEpeHHH Takoi e, Kak ¥ NpH crnocode 0e3 mpeaBapHTENBHOTO
YPaBHOBEIIHBaHHU.

OtHomenne Macc A; OpH KaXIOM OTAEIBPHOM YPaBHOBCIIMBAHHH IOPIIHEH MO 3TOMY
crioco0y onpezensioT no GopmyIe:

mnoe v’ qi

4, =m0 (®)
m

ar

a cpejiHee OTHOIIEHHE Mace 4 — o Gpopmye:

n
zmnm i’ qi

A= 9)

n
Zma ri
i=]

9.44.8 DdhexkTHBHYIO IIOMAAs IOBEPAEMOr0 MAaHOMETPa Finos ONPENENSIOT MO
dbopmye:
Fow=E,4; (10)
re Fos — 3Hauenne 3¢ dexTunHOM miomamu UIIC sTanonHOro MaHOMeTpa, cM’.

9.5 Onpenesenne nopora pearipoBaHus

9.5.1 Tlopor pearpoBaHHs OIpPENENSIOT NPH IOCIEIHEM YPaBHOBEIIWBAHHH, T.C. NPH
JaBIIEHHH, COOTBETCTBYIOIIEM BEPXHEMY TIIpelely H3MepeHHH MaHOMeTpoB. IIpH oxoHuYaHHH
ypaBHOBEUIMBAHHUS MMOPIIEHH IOBEPAEMOr0 MAHOMETpA JOMOIHHTEILHO HArpyXatoT FHPsSMH, Macca
KOTOpPBIX He TpeBsnaeT (0, ] :Onos Mmax)/100 %, TI€ Mmax — Macca TPy30B NIOBEPAEMOr0 MaHOMETPA,
COOTBETCTBYIOIAs BEPXHEMY IIpe/iesly U3MEPEHHIH, KT.

10 TOJTBEPXKIEHME COOTBETCTBUSI CPEJICTBA W3MEPEHMHA
METPOJIOTHYECKHUM TPEBOBAHHAM

10.1 OO6paboTtka pe3yIpTaTOB H3MEPEHHH.

10.1.1 PesynsTaT MpOBEPKH OTKIOHEHHS OT NEPIEHIMKYIAPHOCTH ONOPHOH IUIOCKOCTH
TPY30IPHEMHOTO YCTPOHCTBA K OCH IOPIIHS CYUHMTAOT MOJIOXKHTEIBHBIM, €CITH TOIY4eHHOe
3HAYEHHE HE MPEBLIIIACT 3HAYCHHH, yKa3aHHBIX B II. 9.1.

10.1.2 PesynsTaT TNpOBEpKH TPOMO/DKHTENBHOCTH CBOOOJHOTO BpAICHHs MOPINHSA,
npuBeneHHON K Temmneparype 20 °C, cuMTarOT MOJIOKHMTENLHEIM, €CITH MOTYYCHHOE 3HA4YCHHE IO
. 9.2 cocTaBisgeT HE MCHEe 5 MUHYT.

10.1.3 PesyisTar NpoBEepKH CKOPOCTH ONYCKAHUA IOPIIHSA CYUTAIOT MOJIOKHUTEIbHBIM, €CITH
noaydeHHoe 3HaYeHue no 1. 9.3 cocrasnser He Gonee 0,5 MM/MHH.

10.1.4 JIns OUEHKH TOYHOCTH MOJYYEHHBIX 3Ha4eHHH >(Q(EeKTHBHOH IUIONIAJH MOPITHSA
BBIUMCIISIIOT CpEIHEee KBaJpaTHYeCKOe OTKIOHeHHe SF pesylbTaTa B IOCIEIOBATE/IBHOCTH,
NPHUBEJICHHOH HHUKE.
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[Ipy KaX/10M 3HAYEHHH JaBJICHAS OMPEIENISIOT Pa3HOCTh OTHOIIEHHH Mace J; o Gopmyiie:

5 =A4-4. (11)

CpenHee KBagpaTHYECKOE OTKJIOHEHHE ONPEENIAIOT N0 hopMmyne:

n

D6,
fel 100% . (12)

n-1

nos

CpemHee KBaapaTHYeCcKoe OTKJIOHGHHE pe3yibTaTa onpeieicHus 3(PQEKTHBHOH ILIOLIANH
nopurHs He AomkHo npesbimats 0,002 %.

[IpenensHoe oOTKIOHeHHe 3Ha4YeHHWH 3G¢eKTHBHOH IUIOIMAAH TOPIIHSA TOBEPAEMOro
MAaHOMETPA OT HOMHHAIBHOTO 3HAYEHHS HE JI0JKHO NpeBbInath 1%.

10.1.5 PesynpraT mpoBepKH MOpOra peardpoBaHHs CHYMTAIOT MOJIOXKHUTEIbHBIM, €CJIH NpPH
nepeMeeHHH 100aBOYHEIX THPh PaBHOBECHE MOPIIHEH HApyNIMTCH, @ 3HAYCHHE, NMOTYYCHHOE IO
. 9.5, e npepbunaet 300 [Ta npu nasnesnu 60 MIla.

10.2 KpuTepuu cOOTBETCTBHA CPEACTBA H3MEPEHHH METPOJIOTHYECKHM TPeOOBaHHAM.

10.2.1 Tlpu cobmonenun Bcex TpebGosammit nm. 10.1.1-10.1.5 npemens! npomyckaemoit
OCHOBHOH TIOrPENIHOCTH TOBEpPSEMOr0 MaHOMETpa He JO/DKHBI TPEBBINATh 3HAYCHHIA,
YCTAaHOBJICHHBIX B ONHCAHMH THNA, W T[OBepseMblii MaHOMeTp OyJeT COOTBETCTBOBATh
TpeDoBaHHAM, NpeIbABIAEMBIM K pabodeMy oatamoHy knacca TtouHoctH 0,005 cornacHo
NOBEPOYHOH cxeMe «[ocyapcTBeHHas MOBEpOYHAs CXeMa IS CPEACTB M3MEpPeHHH H30BITOYHOTO
nasnenus no 4000 MIla», yreepxnennoit Ilpukazom Poccrampapra Ne 1339 ot 29.06.2018 r.
Pe3ynpTaThl HOBEPKH CUHTAIOTCS MOJOKHTEIBHBIMH.

10.2.2 Tlpy  HECOOTBETCTBMH  TOBEPAEMOro  MaHOMeTpa JoOoMy  TpebGoBaHHIO
nm. 10.1.1-10.1.5 u3MepHTEIbHYIO NOPUIHEBYIO CHCTEMY MaHOMETpa pa3buparoT, CHOBa coOHparoT,
NOBTOpAOT onepaumd mo mm. 9.1-9.5. Ecnmm B 3TOM cioydae 3Ha4eHHs KOHTPOIHPYEMBIX
XapaKTePHCTHK MPEBLIIAIOT Mpe/ie/IbHbIe 3HAUSHHUS, TO Pe3yNIbTAThl CIATAIOTCS OTPHIIATETLHBIMH.

11  O®OPMJIEHHE PE3YJIbTATOB IITOBEPKH

11.1 Pe3ynbTaThl NOBEpKH NOATBEPXKIAIOTCS CBEACHUSMH O pe3y/ibTarax IIOBEPKH B
@enepanbHoM HHPOpMATHOHHOM (oHZE 0 00ecTIeYeHHIO eJHHCTBA H3MEPEHHH.

11.2 Tlpy mNONOKUTENBHBIX pE3YNbTaTax IIOBEPKH, B COOTBETCTBHH C 3asABIICHHEM
BJIaZieNibla CPe/ICTBa U3MEPEHHH MM JIMIa, NIPEICTaBHBLIEr0 CPEACTBO H3MEpEHHH, odopmiseTcs
CBHIETEIBCTBO O MOBEPKE, C yKa3aHHEM COCTaBa CpEACTBAa M3MEPEHHH, W (MJIM) Ha CPEICTBO
H3MEPEHHH HaHOCHTCS 3HAK IOBEPKH, H (MJIH) B acHOPT CPEACTBA H3MEPEHHH BHOCHTCS 3aITHCh O
NPOBEJICHHOH MOBEpKe, 3aBepseMas MOANHCHIO TIOBEPHTENA ¢ paciuidpoBKoi noanucu (hpaMuius,
HWHHIIHAIE), HAHOCHTCS 3HAK IMOBEPKH M YKa3bIBAETCS J1aTa IOBEPKH.

11.3 Tlpu oTpuuaTeNbHBIX pe3y/IbTaTax IMOBEPKH, BRIJAIOT H3BEIIEHHE O HENMPHTOJHOCTH K
NPUMEHEHHIO CPE/ICTBA H3MEPEHHUIA.

11.4 PesynbTarsl H3MEPEHHI 3aHOCAT B IPOTOKOJ IPOU3BOILHOH (DOPMEL



