DenepaabHoe rocyiapcTBeHHOE YHHTAPHOE NPeANPHSTHE
«BeepoccuiickHii Hay4HO-HCCE10BATE/IbCKHIT HHCTHTYT MeTpoaoran um..U.MeneneeBa»
OI'YIl «BHUHUM um. JI.U.Menneneesa»

(2

W,
j"’/;}‘ g >

S
o~ B
zs §( H. ITporun
< 3\3\ s, 2020
R LEAN ML
Q( 2"\‘9": \'E/ ¥ X3/
> e
O3, oy i 750907028
e 5%:;‘ !'|’__‘),eta1"‘." o
3D s4s MV\JO\‘

["ocynapcTBeHHas cucteMa obecrieueHus eJHHCTBA H3MEPEHHH

Tedenckareab Macc-cieKTpoMeTpHueckuii resneBbiii ASM 310
METOIIHKR NOBEPKH

MII 231-0083-2020

Pykosoaurens HUO
rOCyapCTBEHHBIX 3TaJIOHOB
B 001aCcTH H3MEpEHHH 1aBIEeHHs

j P.A. Terepyk

Pykosomurens HUJI
rocyJapCTBEHHBIX ITAIOHOB

¥ Hay4YHBIX MCCIIE/IOBAaHHM

B 00/1aCTH H3MEPEHHH HH3KOTO

aﬁcomoum{o JaBNIEHUS BaKyyMma

o " A.A. YUepHBILIEHKO

Cankr-IlerepOypr
2020 .



1 OBHIHE ITOJIOKEHHUSA

1.1 Hacrosiimas ~ MeToauka  NOBEPKH  pacOpoOCTpaHAETCA  Ha  TEYeHCKaTelb
Macc-crnekTpoMeTpudeckuii renueBbiii ASM 310 (manee — teuemckarens) 3aB. Ne HLD0931209
H YCTaHABIIHBAET METO/LI H CPE/ICTBA IEPBHYHOM H MEPHOHYECKOH MOBEPOK.

1.2 Hacrosmas Meroauka MOBEPKH o0OecredWBaeT MPOC/IEKHBAEMOCTh TEYEHCKaTes
K HCXOMHOMY 3TalioHy «Bropuuneni (paGoumii) 3TanoH €JMHHIBI NOTOKA ra3a B BaKyyMe B
muanazore 1072 — 1 TTa-m*/c» no JlokanpHO# MOBEpOUYHO# CXeMe IS CPeCTB H3MEepeHHH MOToKa
rasa B Bakyyme B sumamasome 10° — 1 Tla-m’/c, yrteepxaenmoit ®I'YII «BHUMM
uM. JI.U.Menneneesa».

1.3 Peanmu3anmio METOAMKH NOBEPKH 00eCEYHBAIOT METOIOM KOMIIADHPOBAHHS.

1.4 Metoaukoii NOBEPKH HE MNPEAyCMOTPEHa BO3MOXKHOCTH IIPOBEJCHHS IIOBEPKH
OTAENbHBIX H3MEPHTEIbHBIX KAaHAIOB M (HJIM) OTIAENBHBIX ABTOHOMHBIX OJIOKOB M3 cocTaBa
CpeACTBAa H3MEPEHHH [UIs MEHBINEro YHC/ia HM3MEPAEMBIX BEIHYMH HJIH Ha MEHBINEM YHCIE
TIO/UTHANIa30HOB H3MEPEHHN.

2 IEPEYEHD OINEPALIMI ITOBEPKH
2.1 Ilpu npoBeIeHAH TIOBEPKH JIOJDKHEI OBITH BHIIOHEHBI OIIEPalliH, yKa3aHHbIe B Tabmue 1.

Tabmuua 1 — Ilepedyens onepanunii NOBEPKH

Homep n/n | IlpoBesieHHe onepaliv pH

HaumenoBanue onepanun METOJMKH | IEPBHYHOW |MCPHOIHYECKOH
TIOBEPKH IIOBEPKE TIOBEpKE

Bremuit ocMOTp cpeacTBa H3MEPEHHH 7 bit:] na
IToaroroBka k noBepke H onpoOOBaHHE CPEACTBA 8 - -
H3MEPEHUH
[TpoBepka nporpaMmHoOro obecrneueHns 9 na na
OrnpeienieHe OTHOCHTEILHOM TTOTPeITHOCTH
W3MEPEeHHH MOTOKA r'a3a B BaKyyMe [0 BXOY 10 na Ia
TEYEHCKaTels
Odopmienne pe3yabTaToB HOBEPKH 11 na Ja

2.2 ToBepka mpekpainaeTcs NpH NOTyYeHHH OTPHIATEIBHOrO pe3yabTara 1o p. 7, 8 wim 9
HACTOALIEH METOMKH OBEPKH.

3 TPEBOBAHMS K YCJIOBUAM ITPOBEJAEHUSA ITOBEPKH

3.1 Ilpu npoBeneHHH onepanuii NOBEPKH HODKHBI OBITH COOMIONEHBI CIEAYIOLIHE
YCIIOBHSA:

- TeMIIepaTypa oKpyatomiero Bo3ayxa, °C: ot +18 o +22;

- OTHOCHTEJIbHAS BIQXKHOCTH OKPYXKalomero Bo3ayxa, %: ue 6onee 80;

- armoceproe nasnenue, klla: ot 84 no 106,7.

4 TPEBOBAHHUS K CIIEHHUAJIMCTAM, OCYHIECTBJISIOIIIUM ITIOBEPKY

4.1 IloBepka  mpoBomWTcs  KBATH()HIMPOBAHHEIM  MNEPCOHAIOM  JaboparopHi,
aTTECTOBaHHBIM B YCTAHOBJIEHHOM MOPAJIKE.
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4.2 K mnoBepke 10mycKalOTCS NOBEPUTENH, MPOINEAIIHE HHCTPYKTaX 1O Ge30MacHOCTH
Tpyda ¥ O3HAKOMIICHHBIE C JKCIUIyaTallHOHHOH JOKyMeHTalMeHd Ha JTallOHHBIE H MOBepseMbIe
CpeJICTBa H3MEPEHHH.

S METPOJIOTHYECKHE U TEXHUYECKHE TPEBOBAHUSA K CPEJACTBAM
INOBEPKH

5.1 Ilpy mnpoBeJeHHH MOBEPKH DPEKOMEHAYIOTCS K IPUMEHEHHIO CpPEICTBA IOBEPKH
(3TaNOHEI €IMHHI BETHYHH, CPEACTBA H3MEPEHHI ), yKazaHHbIE B Tab/HIe 2.

Tabmanma 2 — IlepedeHb CpEICTB NMOBEPKH PEKOMEHAYEMBIX K IPHMEHEHHIO NPH NPOBEACHHH
TIOBEPKH

Home
. P HaumeHOBaHHE U THII CPEJCTB TOBEPKH,
)MI'I METPOJIOTHYECKHE W TEXHHYECKHe TpeDoBaHus

6.1 Tepmorurpomerp  BA-6H-JI  (peructpaimoHHbii HoMep B DeaeparsHOM
' uHbopMmaronHOM onzae 46434-11).

I'ocynapcTBeHHbIl  BTOpHuYHBIM  (paboymii) STalOH €OWHHIBI [OTOKA Trasa
3.4 B BakyyMme B amamasome 1072 — 1 ITa:m’/c TBIT 49-2-2006 (2.1.ZZB.0032.2014),
' CKO: B mmanazome ot 1072 no 10 ITa-m*/c ne Gonee (0,1 — 0,015); B muanasone
ceeme 10 no 1 ITa-M>/c He Gonee 0,015.

[Tpumeganne:
Cpencrea H3MepeHHH, IpEMEHsEMBIE TIPH NTOBEPKe, H0JKHEI OBITH YTBEPK/ICHHOIO THIIA.

OTanoHel, NpAMEHAEMBIE NPH MOBEpKE, JO/DKHBI ObITh yTBepiKAeHBI mpHkazoM DexeparbHOro
areHTCTBa 10 TEXHUYECKOMY PEry/IHpPOBAHHIO H METPOJIOTHH.

5.2 JlonmyckaeTcss NpHMEHEHHE CPEICTB NOBEPKH, HE NPHBEICHHBIX B PEKOMEHIYEMOM
mepeyHe, HO ofecneuuBalOIMX onpejeneHHe (KOHTPONb) METPOJOTHYECKHX XapaKTePHCTHK
NIOBEPAEMOr0 CpEACTBa HM3MepeHHH ¢ TpeOyeMoH TOYHOCTBIO, Mepefavyy €AHHHIBI BETHYHHBI
CPEJICTBY M3MEDEHHH IIPH €ro MOBEepKEe M MPOCIEKHBAEMOCTh ITAJIOHOB H CPEICTB H3MEPEHHH,
MPUMEHAEMBIX NIPH MOBEPKE, K rOCYyapCTBEHHBIM NEPBHYHBIM YTATOHAM €JHHHUI] BeJTHIHH.

6 TPEBOBAHHUSA (YCJIOBHSA) IO OBECIHEYEHHIO BE3OIACHOCTH
INPOBEJAEHMS ITOBEPKH

6.1 [Ipy noBepke momkHEI OBITH cobmoneHsl TpeGoBanus 6Ge30MaCHOCTH Tpyaa,
NIPOHM3BOICTBEHHOH CAHHTAPHH H OXPaHbl OKPYXKAIOWIEH Cpe/ibl, H3JI0KEHHBIE B SKCILTYaTAIHOHHBIX
NOKYMEHTaX 3TaJOHHBIX CPEJCTB MIOBEPKH H NOBEPSEMOr0 CPEICTBA H3MEPEHHMIA.

7 BHEIIHAMA OCMOTP CPEJICTBA U3MEPEHHIA

7.1 Ilpu BHENIHEM OCMOTpE JOKHO OBITH YCTAHOBJIEHO COOTBETCTBHE TEYEHCKATEIS
CIIEAYIOIMM TPeOOBaHHM:

- TEYEHUCKaTENb JOIKEH OBITh YHCTHIM;

- MapKMpOBKa, 0003HAa4YeHHs Ha OpraHax YNpPaBICHHS TEYCHCKATeNls JO/DKHBI OBITh
YETKHMH, YATAEMBIMH, COOTBETCTBOBATh PYKOBOJCTBY IO 3KCILTyaTalliH;

- TEYCHCKATENIb HE JO/DKEH HMETh MEXaHHYECKHX MOBDEXKICHHH U JedeKTOB (Hampumep,
TPEIIHH, CKOJIOB, BMATHH), BIHSAIOMIMAX Ha paboTy TeYeHCKaTeNs;




- BHEIIHHH BHJ TEYEHCKaTels JOJDKEH COOTBETCTBOBaTh BHJY, INpPEJICTABICHHOMY B
PYKOBOJICTBE IO 3KCILTyaTallHH;

- KOMIUIEKTHOCTh TE€YEHCKaTeNs J0J/DKHA COOTBETCTBOBATh KOMIUIEKTHOCTH, YKa3aHHOH B
PYKOBOJICTBE IO 3KCIUTyaTallHH.

7.2 Teueuckareilb, He YIOBIETBOPAIOMMA TpeOoBaHMAM M. 7.1 HacTosAmEeH METOAMKH
MOBEPKH, HE MOUIEKHT JabHEHIIeH MOBEpKe.

8 IIOINOTOBKA K IIOBEPKE M OITPOBOBAHHUE CPEJICTBA U3MEPEHHI

8.1 IToaroroBuTh K paboTe 3TANOH M NOBEPSEMbIi TeyeHcKaTelb K paboTe B COOTBETCTBHU
C HX PYKOBOJCTBAMH I10 IKCILTyaTal[HH.

8.2 IIpu onpo6oBaHuH CIeayeT MPOBEPHTH paboTOCHOCOOHOCTE TEYEHCKATES.

8.2.1 PaboTocmocOOHOCTE MOBEPSEMOr0 TEYEHCKATeNs 3aK/II04YaeTcs B IPaBHIBHOCTH
(GYHKIHOHHPOBAHHA €ro JJEMEHTOB YNpPaBICHHWS B COOTBETCTBHH C OKCIUIyaTallHOHHOH
JOKYMEHTALHEH.

8.2.2 Teuenckarens, He yznoBineTBopstomuii TpeGoBammsM mmn. 8.1, 8.2 mHacrosmied
METOMKH MOBEPKH, HE MOICIKHUT JaIbHEHINEH noBepKe.

9 ITIPOBEPKA INPOT'PAMMHOI'O OBECIIEYEHHS

9.1 IlpoBepka mporpaMMHOro oOecneyeHHs COCTOMT M3 ONpEIEICHHS HOMEpa BEPCHH
(aneHTHHKAMOHHOTO HOMepa) mporpaMmHoro obecrmedenus (manee — IIO) «ASM 310y,
oToOpaxkaeMoro Ha JUCIUIee NOBEPAEMOro TeYEHCKaTes.

9.2 Onpenenenne HOMepa BepcHH (WaeHTHuKanmuonHoro Homepa) IIO mnpoBoasT
creayromuM obpazoM.

9.2.1 Undpopmanus o sepcur IO gocTynmHa npH BKIIOYEHHMH TEYEHCKATENd H B MEHIO
«Andopm.».

9.3 IloaTBepikAeHHE MOXKHO CYHMTAaTh YCHEINHBIM, €CJIH HOMEDP BEPCHH MPOrPaMMHOI0
obecneyeHHs coBNajaeT (MM SBIsSETCS He HWKE) BEPCHH, YKa3zaHHOH B Tabimue 3. Eciu nanHoe
TpeGoBaHHe He BEHINOHSAETCS, TO TeYEHCKATeh He MOAIEKHUT AalbHEHIIEH OBEPKE.

Tabmuna 3 — UnerTudukanuonnsle nanasle (mpusHaku) 110

3HayeHue
VeHTH(HKAIMOHHEIE TAHHBIE (IIPH3HAKH) LCD CPU CELL
Homep Bepcun (MaeHTH(HKAIMOHHEIA HOMED) 2.0.00 2.0.01 2.0.00
10, He HUXKe - _ =

10 OIMPEAEJJEHUE METPOJIOTHYECKHUX XAPAKTEPUCTHK CPEJICTBA
U3MEPEHUM

10.1 Bxmounts Tedenckarenb. Jloxknarbes BhIXoa Ha pexuM. Jlns momydeHus Oonee
TOYHBIX Pe3yJIbTaTOB H3MEPEHHH 00ecneduTh X0NI0CTyI0 paboTy OTKa4HBIX CPEICTB, BXOJAINHX B
COCTAB TEYEHCKATENs, B TeyeHHe He MeHee 30 MHHYT.

10.2 ITepeBecTn TeueHcKaTeNnb B pexkuM paboThl «Bakyym. MeTOm».

10.3 IlepeBecTr TeueHCKATENb B PEKUM H3MEpEeHUH «BhICOKas 4yBCTBUTEILHOCTEY.

10.4 YcTaHoBHTh, HA BXOJ TEUYEHCKATeNs MEpy MOTOKa (Te€Yb TIEMEBYI0) H3 COCTaBa
3TaNoHa (Nanee — ITATOHHAA Mepa MoToka) ¢ notokoM He HEke 1-107° ITa-m?/c wam Mepy nmotoka
(Teus relMeByI0) 3aKa3unKa, HMEIONIYIO JeHCTBYIOMEe CBHAETENBCTBO O NOBEPKE HIIH CepTH(HKAT
KaIHOPOBKH.




10.5 TIpoBecTn BHemHIOK KamWOpOBKY Teuenckarens. Ilocne mpoBeJeHHS BHEUIHEH
KanTHOPOBKH Ha JMCIUIeE TeYeHCKaTeNls JOJDKHO O0TOOpakaThCsi 3HAYEHHE MOTOKA rasa B BaKyyMe
STAJIOHHOM Mephl moToka. Ecim 3HadeHHMe moTOKa rasa B BaKyyMe Ha JHCIUIEE TEYEHCKAaTels
OTJIIHYAETCS OT 3HA4YeHHs II0OTOKAa rasa B BaKyyMe OSTalIOHHOH Mephl moToka Oolblme, YyeM Ha
BEIIMYHHY MPE/IENa NOTPEITHOCTH TEYEHCKATENA, IIPOBECTH NPOLEAYPY KATHOPOBKH IOBTOPHO.

10.6 B cooTBeTcTBHH € pPYKOBOICTBOM IO IKCIUTyaTallH¥ TEYEHMCKATeNls IPOM3BECTH
Hammyck atMoc(ephl Ha BXOJ] TEYEHCKATEII.

10.7 OtcoeqMHHUTH TAIOHHYIO MEPY NIOTOKA OT BX0/1a TeYEHCKAaTeNd. Y CTAHOBHTE Ha BXOJI
TeYeHCKaTeNsd STAlOHHYI0 Mepy [OTOKAa C /Hana3oHOM BOCHpOM3BeleHHs notoka ot 1-107!
no 5:107"° TTa-m%/c. 3anecT B MpOTOKON MOBEPKH 3HAYEHHE NOTOKA ra3a B BAKYyMe ITAJIOHHOM
Mepbl noToKa Ohi.

10.8 ITpoBecTH wW3MepeHHE B COOTBETCTBHH C pYKOBOJACTBOM M0 3KCILTyaTallHH
Teyerckaresd. JlokaaTtecs YCTaHOBICHHA CTaOWIBHBIX mNoKazaHui QOrij, HHIMIHPYEMBIX Ha
JMCIUIEE TEYEHCKATENs. 3aHECTH B MPOTOKOJI OBepKH 3HadeHHe Orij.

10.9 BemoiHATE onepanny B COOTBETCTBHH C 11. 10.6 HacTOANIEH METOJMKH MOBEPKH.

10.10 OTcoeMHHUTE 3TANOHHYIO Mepy HOTOKa OT BXOJa TEYEHCKareNs. YCTAHOBHTH Ha
BXOI TEYEHCKaTe/ls STAJOHHY0 MeEpy IOTOKa C [Hala30HOM BOCIIPOM3BEIEHHS IIOTOKA
or 1:10? no 5-10*® ITa-m’/c. 3anectn B mpoTOKON NOBEPKH 3Ha4YeHHE INOTOKA rasa B BaKyyMe
3TaJIOHHOM Mephl noToka (.

10.11 BemonHATE onepaiun B cOOTBeTCTBHH C 1. 10.8 HacTosmIEH METOTMKH TIOBEPKH.

10.12 BemonHATE onepanny B cOOTBETCTBHH ¢ I1. 10.6 HacTosIIEH METOAMKH MOBEPKH.

10.13 OtcoequHHUTh 3TAJOHHYIO MEpPY IOTOKA OT BXOJAa TEYEHCKAaTeNls. YCTAHOBHThL Ha
BXOJl TEYEHMCKATeNld JSTAJOHHYI0 Mepy II0TOKa C [Hala30HOM BOCIPOM3BEIEHHs II0TOKa
or 1:107 no 1-10° ITa-M*/c. 3aHecTH B MPOTOKOJ MOBEPKH 3HAYEHHE IOTOKA a3a B BaKyyMme
STaJIOHHOH Mepsl MOToKa (i

10.14 BemoaHuTE onepaniy B COOTBETCTBHH C I1. 10.8 HAacTOsIIEH METOJMKH TOBEPKH.

10.15 BemonHUTE onepanny B COOTBETCTBHH C 11. 10.6 HacTOsIIEH METOJMKH OBEPKH.

10.16 OTcoeMHHUTE 3TAIOHHYIO MEPY MOTOKA OT BX0/Ia TE4EHCKATES.

10.17 BemonuuTe omepauuu B cooTBercTBUM ¢ mm. 10.4-10.16 HacTosmed MeTOMHKH
TIOBEPKH elle JIBa pasa.

10.18 YcraHOBHTH Ha BXOJI TEYEHCKATENS CIIELHAIBHYIO 3arIyINKy.

10.19 BBIKIIOYHTH TE€YEHCKATED.

10.20 OTHOCHTE/IbHYIO NOTPENIHOCTE H3MEPEHHH MOTOKA ra3a B BaKyyMe IO BXOJY
Te4eHCKaTeNs Ory, %o MUl KaKI0H 3TATIOHHON MephI IOTOKA BEIYMCIHTE 110 opmyie (1)

611]' — M -100 %, (1)
Qi

rae (i — 3Ha4eHHe MOTOKA ra3a B BaKyyMe STAlOHHOM Mephl II0TOKA (i — HOMEp TAJIOHHOH MEpEI
notoka), ITa-M*/c;
Orij — nokasaHWe TedeHcKkarens (j — HOMEpP HM3MEPEHHS B CEPHH) NPH NOJKIIOYEHHOM
i-if sTANOHHO#M Mepe moToka, ITa-Mm*/c.
10.21 PesynpTar mOBepKH 1O MaHHOMY pasfielly CYMTAIOT [OJOKHTEIbHEIM, €CIH
MaKCHMAllbHOE 3HaYEHHE OTHOCHTEIBLHOH NOTPEIIHOCTH H3MEPEHHM IOTOKAa rasa B BaKyyMe II0
BXOJly Te4eHCKaTeNs Jr; He MpeBblnaeT npeaenos £50 %.

11 O®OPMJIEHHME PE3YJIbTATOB IIOBEPKH

11.1 Pe3ynbTaThl MOBEpKH NOATBEPKIAIOTCS CBEACHHSMH O pe3y/bTarax [OBEPKH B
®enepanbHoM HHpOpMAHOHHOM (DOHE N0 00ECIEYEHUIO eIHHCTBA H3MEPEHHIA.



11.2Tlpr NONOXUTENBHBIX pe3y/bTaTaX IIOBEPKH B COOTBETCTBHH C 3adBICHHEM
BJIaZIeNbIla CPE/ICTBA M3MEPEHHH MM JIMIA, IIPEACTABUBIIETO CPEJICTBO H3MEPEHHH, ofopmuseTcs
CBHJIETENILCTBO O MNOBepke W (Wmd) B (GOpPMYJIsSp Cpe/ICTBA HM3MEPEHHH BHOCHTCH 3allHCh O
IIPOBE/IEHHO# TOBEPKE, 3aBepseMasi MOAIKMCHIO NOBEPHTENA ¢ paciHdpoBKo# moxmHcH (hamumms,
HHHIHAIEI), HAHOCHTCS 3HAK NOBEPKH H YKa3bIBAE€TCA JaTa OBEPKH.

11.3 Ipr oTpHUIATENBHEIX pe3y/IbTaTaX MOBEPKH BHUIAKOT H3BEIIEHHE O HEMPHIOJHOCTH K
NPHMEHEHHIO CPEeICTBA H3MEPEHHH.

11.4 Pe3ynbTaTsl H3MEPEHHH 3aHOCAT B IPOTOKOJ MPOH3BOILHOH GOPMEL.



