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Mpeancnoeue

1 PA3PABOTAH O6uwecTBOM C orpaHuWyeHHoW oTBeTCTBeHHOoCTbi LeHTp Metponorun «CTI»
(OO0 UM «CTTrl»), ObuecTtBoOM C OrpaHWYeHHOW OTBETCTBEHHOCTBH «[asnpom mexpernoHras» (OO0
«lMaznpom mexpervoHrasy») — Ynpaenswwlen oprannsaumm AO «lasnpom rasopacnpegeneHve»

2 BHECEH YnpasneHuem metponorun PegepanbHOro areHTcTBa Mo TEXHUYECKOMY peryrupoBaHuio 1
MeTponoruu, TexHM4eckum KoMUTeToM No ctaHgapTusaumm TK 024 «MeTponoruyeckoe obecnedeHne godbium
W y4yeTa 3HepropecypcoB (KUOKOCTEW U ra3oB)»

3 YTBEPXIOEH M BBEOEH B OEWCTBUE MMpukasom deaepanbHOro areHTCTBa no TEXHUYECKOMY
perynnpoBaHnio W MetTponorum ot 28 gekabps 2023 r. Ne 1697-cT

4 BBAMEH IrOCT P 8.995—2020

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHa 2015 2. Ne 162-03 «O cmandapmusayuu e Pocculickol ®@edepayuu». Mugopmayus ob us3-
MeHEeHUSX K HacmosileMy cmaHdapmy nybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuweao
200a) uHhopmMayUOHHOM yKkazamene «HauyuoHansHele cmaHlapmesi», a oghuyuansHbIl MmeKem U3MeHeHUl
U ronpasok — 8 eXeMecsayHoM UHhOPMAaULOHHOM ykazamene «HauyuoHansHeie cmaHdapmei». B cryyae
fnepecMompa (3amMeHbl) UU OMMeHbl Hacmosuwe2o cmaHdapma coomeemcemayroujee ysedomieHue bydem
onybnukosaHo 8 binuxaluwieM 6bIMycKe eXeMecsyHo20 UHGOPMayUuOoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmsl». Coomeemcemayioujas UHgopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
ghopmauyuoHHoU cucmeme obLeao nonek308aHus — Ha oguuuansHoM calime @edepanbHo20 azeHmcmea rno
MEXHUYECKOMY peaynupogaHuro u Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuuy», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 2/36
CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-8.995-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68252
https://gostexpert.ru/gost/gost-8.995-2023?utm_source=pdf&utm_medium=68252&utm_term=page

rOCT P 8.995—2023

CopepxaHue

1 00NAaCTb MPUMEHEHMST . . . . o o ot et e e e et e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE CCBITTKM . . . o ot et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1
3 TepMuEE M ONPOOEBTIBHNEA: « & ¢ o o o e % o b v 4 & & b asimrim s & & ¥ 8 & & ¥ i Sumiar & 5 5 % 5 8 8 0 & Seieim s i o ¥ 5 ¢ o s 2
4 OBO03HAYECHUA M COKPALLEHMI . « o v v it et e et ettt e e et e e e e e e e e e e e 4
5 TpeboBaHUA K NOKA3ATENAM TOUHOCTU MBMEPEHUMIM . . . o o ittt e e et et e e e e e et 5
6 METOL MBMEPEHMIM . . . o o ot e et e e e e e e e e e e e e e e e e e e e 5
7 TpeboBaHus k kBanudrkaLuum obcrnyKuBatoLLero nepcoHana u Be3onacHoCTU . .. .. ...t 8
8 TpeboBaHUS K YCNOBUSAM MPOBEAEHUS UBMEPEHUMM . . o o oottt it e i e e e e e e 9

9 CpencTtea n3MepeHuid, cpefcTea obpaboTk pe3ynsTaToB M3MEPEHWUA, BCIOMOraTenbHbIe
W OOMOMHUTENBHBIE YCTPOMCTBA . « & o o s v e et s s st e et e e s e e e e e e et et e et et a e et e e e 9
10 TOArOTOBKA K MBMEPEHMAM . . . . ittt it ittt e e et et e e e et e e e e et et et e et e e e e e e e 15
11 MopAnoK M3MEPEHUIA 1 0BPABOTKA UX PEYITBTATOB .« . o o v ottt e et et e e e e e e e e e e e e e e e e 16
12 MNMoaTeepxaeHWe peanmnayeMoCcT METOOUKN UBMEDEHMM. . . . . ..ottt e e e e e e e 17
13 OueHKa NOrpeLuHOCTU PE3YNLTATOB U3MEPEHUM . . . . . ..ottt e e e e e e e e e e M

MpunoxeHune A (cnpaBo4Hoe) PekomeHayemble 00nacTu NpMMeHeHWsi CpeacTB U3MepeHuit
obbemHoro pacxogda 1 obbemMa rasa u npouenypa Beibopa Mx TunopasMepa . .......... 23

MpunoxeHnune b (pekomeHayemoe) Popma akta NOATBEPHKAEHWA peanu3yeMoCcT MeTOaMKN
MBMEPEHUI « . o oottt e e e e e e e e e 24
Mpunoxenune B (cnpaBoyvHoe) OueHka HeonpedeneHHOCTN pe3ynsTata UBMEPEHUIA . . . . .. .. .. .. .. .. .. 26
BUBIIMOTPAMIMA . . 31
1]

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 3/36

CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-8.995-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68252
https://gostexpert.ru/gost/gost-8.995-2023?utm_source=pdf&utm_medium=68252&utm_term=page

FOCT P 8.995—2023

BeegeHue

B cooTeeTcTBUM C TpeboBaHMAMN K MeTOAUKAM (MeToAaM) U3MepeHUi, yCTAaHOBNEHHBIMUK B POCCUCKON
degepaunn GenepanbHbM 3akoHOM oT 26 utoHa 2008 r. Ne 102-03 «O6 obecnevyeHun eanHCTBa M3Mepe-
HUIA», METOOMKN U3MEePEHWIA JOMKHbI ONUCbIBATh KOHKPETHbLIE onepauuu, BbiNMoNHeHWe KOTopbiX obecne4vnBa-
eT Nony4eHue pesynLTaTtoB U3MEepPEeHWin C YCTaHOBMNEHHBIMW MOKa3aTensiMu TOYHOCTM.

B kayecTBe nokasaTens TOYHOCTU Pe3ynbTaToB M3MEPEHWUA, BbIMOMHEHHBIX MO METOANKE WU3MEPEeHWH,
M3IMOXEHHOW B HAacTOSALEeM CTaHgapTe, UCMNOoNb30BaHbl JOBEPUTENbHbBIE FPaHWLbl OTHOCUTENBHOWM MOrPELLHO-
CTW NMpU OOBEPUTENLHOK BeposaTHOCTH 95 %.

HeobxoaumMelil ypOBEHE TOYHOCTM M3MEPEHUIA pacxona WM KOnMMYecTBa rasza onpegenserca 3KoHOMUu4e-
CKOM LenecoobpasHOCTbI0 Y 3KOHOMWYECKUM WHTEPEecOoM, a TakKe HasHavYeHuem pesynsTaToB M3MEepeHWn.
B cBs3KW C 3TMM M3N0OXKEHHAs B HACTOSILLEM CTaHAapTe MeToAMKa N3MepeHuii NpeaycMaTprMBaeT BO3MOKHOCTb
M3MepeHuin pacxoaa u obbema NpUpoaHOro rasa ¢ pasnuYHbiMU 3HAYEHUSAMM NOBEPUTENbHbIX rPaHWL, OTHO-
CUTENbHOM NOrpeLIHOCTH.

B craHpapTe npenycMoTpeHa npoueaypa MNOATBEPXKAEHMSA peanu3yemMocT MEeTOOUKA W3MepeHui
C YCTAHOBMEHHLIMW MOKA3aTENAMM TOYHOCTU U3MEPEHUN.

MeToauKka usmepeHui, M3noxeHHasa B HAaCTOALLEM CTaHAapTe, aTTecToBaHa W 3aperucTpupoBaHa B egu-
HOM peecTpe MeToguK namepeHuin ®egepansHoOro MHOpMaLMoHHoOro hoHga no obecneyeHno egquUHCTBa 13-
MepeHun noa Homepom ®P.1.29.2023.46992.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

FNocypapcTBeHHaa cuctema obecnevyeHMAa eqUHCTBA U3MEPEHUIA
OBbLEMHbIV PACXO U OBBLEM NMPUPOOHOIO FA3A
MeToauka (MeToa) M3MEpPEHUIA C NPUMEHEHNEM MEeMOBpPaHHbLIX U CTPYWHbIX CYETYMKOB rasa
State system for ensuring the uniformity of measurements.

Volume flow rate and quantity of natural gas.
Measurements procedure (method) using volumetric diaphragm and fluidics gas meters

Oarta BeegeHna — 2024—03—01

1 O6bnacTb NnpUMeHeHUs

1.1 HacToswuid cTaHgapT ycTaHaenuBaeT MeTOAUKY (MeToa) (Danee — MeToauka) uamepeHun obbem-
HOro pacxofa w/unu o6bema, NpUBeAeHHbIX K CTAH4APTHLIM YCNOBMAM, NPUPOOHOro roptoyero rasa (ganee —
ras) MPOMbILLSIEHHOTO M KOMMYHaNbHO-ObITOBOIO HasHa4YeHWsi, HaxogsLwerocs B 0gHOgasHOM COCTOSHUK W
cooTBeTCcTByloWwero no kavectsy MOCT 5542, ¢ npuMeHeHNneM MemMOpaHHBIX CHETYMKOB ©e3 MexaHW4ecKon
TEPMOKOPPEKLMW U CTPYIMHLIX pacXxo4oMepoB/CHETHUKOB.

MpumeyaHue — CTpyliHble pACXOAOMEPLI/CHETYMKN KOHCTPYKTUBHO AOIMKHBI NPEACTaBnsaTs coboi uanenve,
BbINOINHEHHOE B €4MHOM KOPMYCe U UCMOMb3YHoLLEe BCTPOSHHOE YCTPOMCTBO hOpMUPOBaHUA Nepenana AaBneHns.

1.2 MNpuMeHeHne METOOWKN N3MEPEHWUIA, N3MOXKEHHOW B HACTOALWEM cTaHAapTe 1 paspaboTaHHOW C y4e-
Tom Tpebosannin TOCT P 8.563 n TOCT P 8.741, obecne4vnsaeT namepeHve o6bemMHOro pacxoga wunun obnb-
ema rasa, NpUBeAeHHbIX K CTaHOApPTHbLIM YCMNOBWUSM, C Pa3NNYHbLIMKW YPOBHSAMW TOYHOCTU, B COOTBETCTBUM C
YCTaHOBIMEHHbLIMW NOKa3aTensamMyM TOYHOCTH.

1.3 MonoxeHns HacTosAWero cTaHgapTa peKoMeHAyeTCa UCMONbL30BaTh NpW pa3paboTke MHAUBMAYaNb-
HbIX METOAMK U3MepPEHUiA pacxoda u obbema rasa.

2 HopmaTuBHbIE CCbINKN

B HacTodwemM cTaHgapTe MCnonb30BaHbl HOPMaTUBHbBIE CChIMKW Ha CnefylolMe cTaHgapThl:

FOCT 8.586.2 (MCO 5167-2:2003) NocymapcTBeHHaa cucTema obecnedYeHns eOuHCTBA W3MEepeHMW.
MamepeHne pacxoga M KOMMYECTBA XUOKOCTEN W rasoB C MOMOLLLK CTaHAAPTHbIX CYXakLWKUX YCTPOWCTB.
YacTb 2. lnacparmel. TexHuyeckne TpeboBaHusa

FOCT 1805 Macno npubopHoe MBI1. TexHn4yeckne ycnoeus

FOCT 5542 a3 npMpogHbIA NPOMBILUNIEHHOTO M KOMMYHanNbHO-ObITOBOrO HasHa4YeHWs. TexHu4eckMe yCnoBus

FOCT 6651 locygapcTBeHHas cuctema obecnedyeHnss egMHCTBA M3MepeHui. TepmonpeobpasoBarenu
COMPOTUBNEHMS U3 NNaTUHbI, Meau U Hukens. Obwme TexHUYeckme TpeboBaHWA U METOALI UCTLITAHWA

FOCT 15528 Cpenctea uaMepeHUin pacxoga, obbeMa WM Macchl NPOTEKALWKWX KMOKOCTM WU rasa.
TepMuHbl M onpegeneHns

FMOCT 17378 (MCO 3419—81) [etanu TpyGonpoBogoB GEeCLIOBHbIE MPMBAPHLIE W3 YINEpPOaNCTON 1
Hu3KonernpoeaHHo ctanu. MNepexoabl. KOHCTpykuma

FOCT 19783 MNacTa kpeMHUAOpraHU4Yeckas TennonpoBogHas. TexHu4eckmue ycrnoBus

FOCT 30319.2 laz npupoaHbii. Metoabl pac4yeTa (ou3M4ecKknx CBONCTB. BbluncneHue usnyecknx CBOMCTB
Ha OCHOBE AaHHbIX O MMOTHOCTM NPW CTaHAAPTHbLIX YCNIOBUAX M COAEpKaHWW a3oTa M AMoKcKuaa yrnepoaa

FOCT 31370 (MCO 10715:1997) a3 npupogHeiA. PykoBoacTeo no otbopy npob

FOCT P 8.563 lNocymapcTBeHHasa cucteMa obecrnedeHuss eguHcTBa uamepeHuin. Metoauku (metonbl)
M3MepeHni

MapaHune ochbuumnansHoe
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MOCT P 8.654 locypnapctBeHHasa cucteMa obecneyeHuss eanHcTBa MamepeHuidl. TpeboBaHua K npo-
rpaMMHomy obecnedeHuto cpencTs uaMmepeHuid. OCHOBHBIE MOMOXKEHUSA

FMOCT P 8.741 lNocynapcTBeHHas cucTema obecneveHus eguHCTBA uaMmepeHuin. Obbem NpupogHOro
raza. Obuwue TpeboBaHUA K METOQMKAM U3MepeHUin

MpumeyaHue — [Mpu NONL3OBAHUM HACTOALLMM CTAHOAPTOM LEnecoobpasHo NpoBEepUTL AEWCTBUE CChINoY-
HbIX CTAHOAPTOB B MHAOPMALMOHHOW cUCcTeMe 0BLLEro Nonb3oBaHus — Ha oduuMansHOM caiiTe defepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryrIMpoBaHWio U METPOMNOTMU B CETU VMIHTEPHET UMK MO eXerogHoMy MH(OPMaLWOHHOMY yKasa-
Teno «HauuoHanbHble CTaHAAapThI», KOTOPbIA oNyBrMKOBaH MO COCTOSIHWIO Ha 1 siHBaps TeKyLLEero roga, v no Bbinyckam
EXEMECAYHOTO MHAOPMALMOHHOTO yKasartens «HaunoHansHble CTaHaapTh» 3a TeKyLWMiA rog. Ecnu 3amMeHeH CChinoYHbIN
CTaHOapT, Ha KOTOPLI AaHa HeaTUPOBAHHAS CChINKAa, TO pEKOMEHOYeTCs UCToNb30BaTh AEUCTBYIOLYI BEPCUID 3TOMO
CTaH4apTa C YY4ETOM BCEX BHECEHHbIX B AaHHYID BEPCHID M3MEeHeHWi. Ecnn 3aMeHeH CChINoYHbIA CTaHAapT, Ha KOTOPbIN
JaHa [aTMpOBaHHasA CCbiNka, TO PEKOMEHAYETCH MCMONb30BaTh BEPCUIO 3TOM0 CTaHAapTa C yKa3aHHbIM BbILLE FOA0M yT-
BepxXaeHus (NpuHaTUs). Ecnv nocne yTBEPXOEHUS HAcTOSALLEro CTaHOApTa B CCbIMOMHBIA CTAHAApT, Ha KOTOpLIA AaHa
[aTUpOBaHHasA CChINKa, BHECEHO M3MEHEHVe, 3aTparuBaioLLee NonoXeHue, Ha KOTOPOE AaHa CCbinka, TO 3TO MNOMNOKEHWE
PEKOMEHOYETCA NPUMEHHATE Be3 y4eTa 0aHHOrO U3MeHeHUs. Ecnu cebinodHbIn cTaHgapT oTMeHeH 6e3 3aMeHbl, To Nomno-
XKEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NPUMEHHATE B YaCTU, HE 3aTParvBaloLLei 3Ty CChIMKY.

3 TepMuHbLI 1 onpeaeneHus

B HacTosdwem cTaHgapTe npumMeHeHbl TepMuHbl no FTOCT 15528 u 0, a Takke cnefywline TepMUHBI C
COOTBETCTBYIOLLMMW ONpeaeneHnsMu:

3.1 noaTBepXAeHWe peanu3yeMocTU MeTOAMKMA U3MepeHWW: [1oKyMeHTMpOBaHHas npoueaypa,
BKMOYaLWas B ceba oueHKy Mo MecTy W npedocTaBneHne obbeKkTUBHbBIX 40Ka3aTenbCTB TOro, YTO YCNOBUS
NPUMEHEHUA W KOHKPETHLIA y3en uaMmepeHuin pacxofa (obvema) NnpupogHOro rasa yaoBneTeopsaT Tpeboea-
HUAM METOOWKN M3MEPEHUI, U3NOXEHHON B HAacTOoALWeM cTaHdapTe.

3.2 BBOA B 3KCMJyaTauuio y3na uamepeHui pacxoga (o6bema) rasa: CoObiTve, nogTeepxjatolLee
rOTOBHOCTb y3na u3mepeHuid (pacxopa) obbema rasa K Ucnofib30BaHUI0 MO HA3HAYEHUH0 (BLIMOMHEHUIO U3-
MEpEeHWU, OTHOCALLMXCH K chepe rocyqapCTBEHHOMO perynvpoBaHus obecnedyeHus equHCTBa U3MEpPEeHUin),
yOOCTOBEPSIEMOE aKTOM, MO pesynsraTaM NoATBepKOeHUs peanu3yeMmocT MeTognKN n3MepeHmni.

3.3 y3en namepeHuit pacxoga (o6bema) raza: COBOKYNHOCTE CpeacTB MamMmepeHuid 1 obpaboTkn pe-
3yNbLTaToB WU3MEPEHWN, U3MepUTENbHbIX TPYBONpoBOAOB, BCNOMOraTenbHbIX 1 SONOMHUTENbHbIX YCTPOWCTB,
npegHas3HavYeHHbIX AMsi U3MEpPeHus, BoluncneHuss obbema rasa, npyMBEAEHHOr0 K CTaHAapTHbIM YCMOBMAM,
KOHTPONSA 1 perncTpauuu ero napaMeTpoB, a Takke, Npu HeobXoOMMOCTH, onpeaeneHns ero (PU3NKo-XxuMmmnye-
CKUX MoKasaTenemn.

3.4 paGoumne ycnoBua namepeHuin o6bLeMHoro pacxoga v o6bema rasa: [lasneHve n Temnepartypa
rasa, Npy KOTOPLIX BLIMOMHAIT U3MEpPEeHNe ero pacxoda u/unu obbema.

3.5 pekoHCTPYKLUMA y3na usMmepeHuin pacxopa (o6bema) rasa: Komnnekc paboT U opraHM3auvoHHO-TeX-
HOMOMMYECKUX MEPOMPUSATUIA, CBA3AHHBLIX C U3MEHEHWEM KOHCTPYKLWK y3ra M3MepeHuid (cocTaBa cpeacTs usme-
PEHWIA, BbIMUCTUTENBHBLIX KOMMOHEHTOB, UX TEXHWYECKUX M METPOMOTrMYecKMX XapaKTepucTWK, reoOMeTpUYecknx
napaMeTpoB U3MepuTenbHbIX TPYOONpoBOAOB W T. A4.), OKa3blBaKLKUX BNUAHWE Ha pe3ynbTaThl W/MNKW NokasaTenu
TOYHOCTU U3MEpeHuUin 0GbeMHOro pacxofa v o6bemMa NPUPOAHOro rasa, NPMBEAEHHbIX K CTAHAAPTHLIM YCNOBUAM.

I punMmevYyaHne — MameHeHne 3Ha4YeHun YCNOBHO-NOCTOAHHbLIX BENWYMH B YCTAHOBNEHHbLIX NpU NpoBegeHUN
noaTeep:aeHuA peanu3yemMocT MeToOuKN MamepeHmﬁ npegenax He ABnAeTCA peKOHCprKuMeﬁ.

3.6 cTaHgapTHbIe YCNOBUA: YCNOBUSA, K KOTOPLIM MPUBOAAT M3MEPEHHbIe Npu paboynx ycrnosuax 06n-
eMHbIN pacxod u obbeM rasa, xapaktepudyemMble abcontTHEIM AaBNeHUEM raza, paeHeiM 101 325 MNa u Tem-
nepaTypow rasa, paeHoin 20 °C (293,15 K).

3.7 ypoBeHb TOMHOCTM U3MepeHuit: MNpuaHak, 0603HaYaoLWKn ypOBEHb KavyecTBa 3mMmepeHuid obbem-
Horo pacxoga u obbemMa rasa, NpMBELEHHbIX K CTaHAApTHLIM YCNOBUAM, BblpaKaeMbld 3HA4YeHWEM O0BEpU-
TernbHbIX FPAHUL, OTHOCUTENBLHON NMOTPELLIHOCTM pesynsrata N3MepeHnia.

MpumeyvyaHue — TepMuH BBeeH C Uenkblo auddepeHymauumn TpeboBaHU AaHHON METOOAUKWU U3MEepEeHUA B
33aBMCMMOCTUW OT HeODXOAVUMOW TOYHOCTW pe3ynsTaTta M3MepeHuit.

3.8 CpeacTBa nsMmepeHUn

3.8.1 cTpyHbIA pacxogomep [cueT4uk]: CpeacTBO M3MEPEHMI B OCHOBE UcMonbaykollee addekT
OCLMIIIMPYIOLLENA CTPYW, MPpegHa3HavyeHHoe NS M3MepeHus, perucTpauim n otobpaxeHnsa (MHOUKaumMm) oob-
eMHOro pacxoga v obbema rasa npu pabo4nx ycnoBusax, NPONOPLMOHanbHOro YacToTe KonebaHuii ocumMnnm-
pyloLLen cTpyu B CTPYWHOM aBTOreHepaTope.

2
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3.8.2 cyeTuMK MeMOpaHHbIN [guatpparmeHHbIR; KamepHbIn]: CpeacTBo U3MEPEeHWA, NpeaHasHaqYeH-
HOe AN U3MepeHWs, perncTpaunm u otobpaxeHus (MHOuMKaumm) obbema rasa npu pabounx ycrnoBusix, Npo-
TeKawLlero yepes nocrnegoBaTenbHO 3anonHAKLWMeca KaMephbl.

3.8.3

U3MepuUTeNbHbIA Npeocbpa3oBaTenb: CpeacTBO M3AMEPEHWIA UMW €10 YaCThb, CRYXaLlee A58 NoNnyYeHus
1 npeobpaszoBanns MHopMaLumm 06 namepaemMon BenmyinHe B hopmy, yoobHyw ana obpaboTkun, xpaHeHus,
fanbHenwmnx npeobpasoBaHnii, MHAVKALWK UMW Nepeaaqu.

[[1], cTaTea 6.12]

3.8.4

TepmonpeoﬁpaaoBaTenb conpoTnBneHnA: CDE,EI,CTBO VISMEDEHI/M TeMmneparTtypbl, COCTOALLEee N3 O4-
HOIo UIM HECKOJTbKNUX TEPMOYYBCTBUTETbHBIX 3NEMEHTOB COMPOTUBNEHNA N BHYTPEHHUX COEOUHUTENbHbLIX
npoBoAoOB, NOMELLEHHbIX B FepMETVI‘-IHb[ﬁ 2aLlUNTHBIN Kopnyc, BHELWWHWUX KNeMm U1 BelBOA OB, NpeHa3Ha4YeH-
HbIX ONA NOOAKIMKYEHUA K U3BMEPUTETTbLHOMY I'IpMGOpy.

MpumeyaHune —Bcoctae TC MOryT BXOOUTbL KOHCTPYKTUBHO CBA3aHHLIE C HUM MOHTaXHbIE M KOMMYTaUNOHHbIE
cpencTea.

[FTOCT 6651—2009, nyHkT 3.1]

3.9 CpepgcrBa 06paboTKM pe3ynbTaToB U3MEepPeHun

3.9.1 u3aMepuUTENbHO-BbLIYUCIIUTENbHLIA KoMnneke: PyHKUMOHANbHO 06beanHeHHAs COBOKYTMHOCTb
CpeacTB M3MepUTEenbHON TeXHWKK, Npeobpasylollas BLIXOAHOW CUrHan cpeacTsa MamepeHuin obbema u/unm
pacxofa rasa npu paboymx ycrnoBusix, UaMepsiiollas Bce My HeKoTopkle HeobxodrMble napamMeTpbl NoToKa U
cpebl U BblYKMCAAWLWAA 06beM WKUNU pacxof rasa, NpUBEAEHHEIE K CTAHAAPTHEIM YCIOBUSAM.

3.9.2 koppekTop: CpeacTBO U3MepeHuin, Nnpeobpasyiollee BEIXOAHOW CUrHamn cyeTymka MeMBpaHHoro
WNW CTPYWMHOTO pacxofomepa, onpefensllee TeMnepatypy W/uUnu gaeneHve rasa nocpeicTBOM COOTBET-
CTBYOLUMX CPEACTB M3MEpPeHWU U BbiuMcrawwee 06beM rasa, NpUBEAEHHbIA K CTaHZapTHLIM YCMOBUAM C
Yy4YeTOM BBEOEHHbLIX YCIIOBHO-MOCTOSIHHLIX NapameTpoB.

3.9.3 BeluucnuTens: CpeacTeo M3MepeHuid, Npeobpasyollee BbIXOOHbIe CUIHAamMbl OCHOBHbIX CPEACTB
M3MepPEeHMWn 1 BblYMCNAKLWEe 06beMHbIN pacxod U 06beM rasa, NpMeeaeHHbIe K CTaHAapPTHLIM YCIOBUAM.

3.10

memb6paHa: [mbkas, 3akpenneHHas No KOHTYpY Neperopoka, pasfgensallaa aBe NonocTh ¢ pasnuy-
HbIM OABMNEHVWEM WMNK OTAENAKLWas NonocTb 0T NPOCTPaHCTBa M Npecbpa3sylollad U3MEHEHWST NABMNEHNUS B
nepemeLleHne Unn Haobopaor.

MpumeyaHus

1 Ecrnu B TENO pe3rHOBO MeMBpaHbl BBEOEHb! Apyrie MaTepvanbl, MeMBpaHbl Ha3biBaKTCS PE3MHOAaPMUPOBaHHBLIMU.
2 B 3aBUCUMOCTM OT BBEAEHHOTO Matepuana pasnuyaloT pe3nHOTKaHEBLIE, PE3MHOMETANMUYECKHE 1 Op. MeMBpaHbL.

[FOCT 21905—76, cTtatba 1]

3.11 yyBCcTBUTENbLHLIA 3NeMeHT TepMmonpeobpa3oBaTens conpoTuBneHus: Peanctop, Henocpes-
CTBEHHO BOCMPUHKMMAOLWMWIA TeMNepaTypy U3MepAeMoi cpelbl M pacnonarawLnics B HUKHEM Y4acTKe MOH-
TawHOK YacT TepmonpeobpasoBaTens CONpoOTUBMNEHUA.

3.12 ycnoBHo-NocTosiHHasA Benu4MHa: apamMeTp COCTOSHUSA rasa MNu XapakTepucTuKa Kakoin-nmbo
4YacTu yana uaMepeHui pacxoga (obbema) rasa, 3HadyeHne KoToporo(il) npu namepeHuax obbema rasa, npu-
BEAEHHOro K CTaHOaPTHLIM YCIOBWAM, MPUHUMAIOT B KA4eCTBE NOCTOAHHON BEMUYMHLI Ha OnpeaeneHHbIR WH-
Tepsan BpeMeHW (HanpuMmep, Yyac, CyTK4, Mecsil, rog U T. n.).

MpuMmeyaHne — YCNOBHO-NOCTOAHHOW BEMMYMHON ODLIMHO NPUHUMAETCA KO3MMUUWEHT CMMaEMOCTH rasa,
NAOTHOCTL rasa Npu cTaH4apTHBIX YCNOBUSX, AABMNEHWUE ra3a, KOMMNOHEHTHLIN COCTaRB rasa u T. 1.

3.13 uaMepuTenbHbIA Tpy6onposoa: YuyacTok TpybonpoBoda, rpaHnlbl U reoMeTpuYeckne napame-
TPbl KOTOPOrO, @ TAKXKE pasMeLleHne Ha HEM CPEACTB W3MEPEHWNI Y MECTHBIX COMNPOTMBMNEHMI HOPMUPYIOTCS
HACTOSALMM CTaHAAPTOM M/MMW HOPMATUBHLIMW AOKYMEHTAMMW Ha KOHKPETHbIE CPEAcTBa U3MepeHuin obbema
1 pacxoga rasa.

3.14 MecTHOe conpoTuBneHue: PUTKHT, TpybonpoBoaHas apMaTtypa, OUnbTP U Apyrie aneMeHThl U3-
MepuTenbHOro TPyBoNpoBoaAa, UCKaXKaloWmne KMHEMaTUYECKYH CTPYKTYpPY NOTOKa rasa.
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4 O603Ha4YeHMA U COKpaLLeHHUA

4.1 ObosHauyeHUn

B HacToswem cTaHgapTe NnpUMeHeHsl criegytolwne obo3HaveHus:

D — BHYTpeHHWI AMaMeTp ceveHns uamepuTeneHoro Tpyb6onposoda, Mm;

DN — ycnoBHbIA BHYTPEHHWUIA AnameTp (YCNOBHbIA NMpoxon);

K — KoadhduUMeHT NpuBeaeHus;

Ker — koathbULMEHT Npeobpas3oBaHWs cyeTuvKa, UMn/m>;

N — YUCNO MHTEePBaNoB OWCKPETU3aLUMM 33 BPEMSA U3MEPEHWUN;

p — abconoTHoe gaBneHune rasa npu paboyux ycnosusix, Ma;

By— aTMocepHoe aaeneHue, lNa;

p,, — n3bbITOYHOE AaBneHve rasa, Ma;

p. — abconioTHOe AaBneHue rasa npu cTaHaapTHbIX ycroeusx, Ma;

gy — obbemHbIn pacxod rasa npu pabounx ycrnoeusx, m3/c;

G. — 06beMHbIN pacxoa rasa, NPUBeNeHHbIN K CTaHAapTHLIM YCIOBUAM, m3/c;

{ — TemnepaTypa rasa npu pabounx ycrnoeusix, °C;

T — abcontoTHas (TepmoguHaMnyeckas) Temneparypa rasa npu paboumnx ycnoeusx, K;
T, — abconiTHas (TepMoaMHaMuYeckas ) Temneparypa rasa npu CTaH4apTHbIX ycrosusx, K;
V — obbem rasa npu paboumx ycrnosusx, M=

V., — obvem rasa, npuBeAeHHbIN K CTAHAAPTHLIM YCITOBUSM, m3;

AV; — npupaweHne obbemMa rasa 3a /-i MHTepBarn BpeMeHW OCPefHeHUs NapameTpos rasa, M3;
Z — k03h(pULMEHT CKUMAEMOCTK rasa npu paboumnx ycnosusax;

Z. — KO3 MOULMEHT CKUMAEMOCTH rasa rnpu cTaHAapPTHLIX YCNOBUAX;

AT; — -4 MHTepBan QUCKpeTM3aunu, c;

Sy— OTHOCUTENBHAsA NOTPELUHOCTL BENUYUHBI ¥, %;

P — MNOTHOCTL rasa Npu CTaHAAPTHLIX YCNOBUAX, kr/m3;

y — noBoi KOHTpONMPYEMbIA NapameTp;

T — Bpewms, C.

B HacTosAwem cTaHgapTe NPUMEHEHbI Criegylolne MHAEKChl, BXogswme B 0603Ha4YeHNs BEMUYNH:
B — BEpPXHWIW Npegen namMepeHun;

H — HWKHWUIA npenen namepeHui;

max — Hanbonbllee 3HaYeHUe BennYMHbI;

min — HauMeHbLLee 3Ha4YeHne BEeNNYMHbI;

N — YCITOBHO-MOCTOSIHHASA BEMWYMHA;

i — i-e 3Ha4YeHVe BeNUYUHbI.

4.2 CokpalieHunA

B HacToswem cTaHgapTe NpUMEHEHbI CriefyLMe COKpaLlleHus:
MBK — n3mepuTenbHO-BbIYUCNUTENBHbLIA KOMMMEKC;

NT — namepuTenbHbIn Tpybonposog;

MW — meToomnKa namepeHun;

MX — meTponorv4eckne xapakTepucTukK;

CW — cpepcTteo(a) nsmepeHuid;

CM — cyeT4ynk membpaHHbIi;

COPW — cpencteo(a) obpaboTky peaynstatoB U3MEPEHUNA;
CP — cTpyiHbIA pacxogomep (CHeTHuK);

TC — Tepmonpeobpa3soBaTtenb CONPOTUBNEHWNS;

YWUPIT — y3en namepeHuin pacxoga (obbema) rasa;

YOI — ycTpOWCTBO ANS OYMCTKU rasa;

YIB — ycnoBHO-NOCTOSIHHASA BEMUYMHA;

43D — 4yBCTBUTENLHLIN 3NIEMEHT.
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5 TpeboBaHUA K NOKasaTensamM TOYHOCTU U3MEPEHUN

[oeepuTensHble rpaHnUbl NpW JOBEPUTENBHOM BepoATHOCTM 95 % OTHOCUTENBHON NOrPELUHOCTH U3Me-
peHuin o6beMHOro pacxoga v o6beMa NpMPOAHOro rasa, NPUBEAEHHbIX K CTAHAAPTHLIM YCINOBUAM, NO AAHHO
MW B 3aBMCUMOCTI OT YPOBHSI TOYHOCTH U 3Ha4eHUi 06LeMHOoro pacxoga rasa, NnpuBedeHHOro K cTaH4apTHLIM
yCrnoBusiM, NpuBeaeHsl B Tabnuue 1.

Tabnwuya 1
YpoBeHb TOYHOCTH [nanazoH uamepeHuin obbeMHOro pacxoga rasa, [oBepuTenbHble rpaHuLbl OTHOCUTENBHOW
W3MEpPEHUI MPHUBEAEHHOTO K CTaHAAPTHLIM YCNOBUAM, M3/4 NorpeLuHocTH BVG nunu ch, %
A Ce. 10% go 2-10% Bkntou. +2.5
B Cg. 150 go 102 Bkntou. +3,0
B o 150 BkntoM. +4.0

6 Meton namepeHun

6.1 MpuHUMN MeToaa U3MepeHUi

WamepeHus obbemHoro pacxofa u o6beMa rasa, NpUBeAeHHbIX K CTaHAAPTHLIM YCIIOBUAM, BEINOINHSOT
KOCBEHHbLIM METOAOM OVMHAMUYECKUX U3MEePEeHUid, OCHOBaHHOM Ha MamepeHun obbeMHoro pacxona v obbema
rasa npv pabo4dmx yCrnoBuUsiX U UX NPUBEAEHUN K CTaHOAPTHLIM YCIOBUAM.

Ans npuBegeHuns naMmepeHHoro oGLeMHoro pacxoaa u o6bema rasa npv pabo4ynx ycnosusix K cTaHgapT-
HbIM YCMOBUSIM UCMOMNb3YIOT 3HAYeHWsl TeMnepaTypsl, aBCONTHOTO AaBneHus U PU3NKO-XUMUYECKUX napa-
MeTpOB ra3a (K03 PULKNEHTbI CKUMAeMOCTW MpKU paBodunx U CTaHZAPTHLIX YCIIOBUAX).

6.2 MeTop uaMmepeHUr 06 LEeMHOro pacxoga u o6bema rasa npu paéoynx ycrnoBuax

6.2.1 NamepeHne obremMHoro pacxoga v obbema rasa npy paboyunx ycnoBWUsiX BbIMOMHAKT C NPUMEHE-
Huem CM unn CP.

6.2.2 NamepeHve obbema rasa npy paboumnx ycrnoBusax BbINOMHAKT ¢ npumeHeHvem CM, npuHumn gen-
CTBMS KOTOPLIX OCHOBAH Ha Npeobpa3oBaHWM pa3HOCTK JaBMNEHWi rasa Ha Bxode U Bhixoge CM B Bo3Bpar-
HO-MOCTynaTenbHoe ABMKEHWEe MeMOpaH, HaxogsAWMXCsa BHYTPM W 00pasylolmx M3MepuTerbHble KaMepbl.
OewmxeHne membpaH npeobpasyeTcA Bo BpallaTenbHOe OBWXEHWE, KOTOpPOe Yepes3 BCMoMOoraTenbHble ane-
MEHTbl MepefaeTca Ha 0TCYETHOE YCTPOMCTBO (CM. pyUcyHOK 1).

6.2.3 NamepeHne obbemHoOro pacxoga rasa npu pabodux ycrioBUAX BbIMOMNHAKT ¢ npumMeHeHnem CP,
MPUHUUN JeACTBUS KOTOPbBIX OCHOBaH Ha UCMONb3oBaHun adhdekTa konebaHui CTpyn M3aMepaemoro rasa, Bos-
HUWKaILWKMX NPW NPOTEKaHWW YacTu rasa 4Yepes CTPYWHLIM aBToreHepaTop, NpeacTaBnsawowmin cobol bucta-
OWMbHbBIA CTPYWHBIA 3NIeMEeHT, OXBadeHHbI KaHanamu obpaTHoi cBA3W, obecnevrBanLWwMy PeXnM aBTOKO-
nebanuin. Yactota konebaHmi cTpym (4acToTa MMMYNbCOB) B CTPYMHOM aBTOreHepartope nponopuMoHanbHa
obbemHOMY pacxogy rasa, a YMcro uMnynscos — obbemy rasa, npowegwemy Yyepes CP. NpoTekaHue rasa
Yepes3 CTPYWHbIA aBToreHepaTop (CM. pucyHok 2) obecnevvMBaeTcsa NyTeM CO30aHUA Pa3HOCTW AaBIIEHWA Ha
ycTpoicTBe (QOpPMUPOBaHYA Nepenaga AaBneHus, pasMelleHHoM BO BHYTPEHHEN NONOCT OCHOBHOW NPOTOY-
HOW YacTu pacxogomepa (CM. pUCyHOK 3).
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1 —kopnyc; 2 — Kkpblwka; 3 — membpaHa; 4 — KPUBOLUMMHO-PIYENKHBIA MeXaHW3M; 5 — knanaHel razopacnpenenuTenbHoro yeTponcTsa;
6 — cTaxHas nonoca; 7, 8 — BXOAHOW W BbIXOAHOW WTyLepa; 9 — oTCY4eTHOe YCTPOWUCTBO

PucyHok 1 — YcTpoWcTBO cyeTynka membpaHHoOro

15

1o o 12 s

1 — Kopnyc; 2 — CTpyWHbIV 3NeMeHT; 3 — BXOAHOE OTBEpCTHe; 4 — BbIXOOHOE 0TBEepcTue; 5 — conno nuTaHus; 6, 7 — HaknoHHble
cTeHkn audpdyaopa; 8 — pasgenutens; 9, 10 — conna ynpasnexus; 11, 12 — coeauHUTeNeHble KaHanbl 06paTHOW CBA3MK;
13, 14 — npuemHble kaHanol; 15, 76 — Bblxo4HbIE KaHamMbI

= &
,//, ‘7,’ /4 16

PucyHok 2 — lNpumep NpuHUMNUansHOW CXeMbl CTPYWHOTO aBgToreHeparopa
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1 — ycTpoicTeo hopmupoBaHus nepenaga aaenexus; 2 — tpyba (npotoyHas 4acTb); 3, 5 — coeaAnHUTENBHLIE TPYDbI;
4 — cTpyWHbIA aBTOreHepaTtop

PucyHok 3 — Mpumep cxembl CP

6.3 MeToabl npueegeHunA ob6bemMHoro pacxopa un ob6bema rasa kK CTaHOApPTHbLIM YCNOBUAM

6.3.1 MpueeneHve oGbemMHoOro pacxofga w/unu obbema raza npu pabouynx YCrnoBUAX K CTAHAAPTHLIM
YCINOBWUSIM, B 3aBUCHMOCTK OT npuMeHsieMbix CY napameTpoB NoToka W cpeabl, BLIMOMHAT C NPUMeHeHWeM
METOLOB, YKasaHHbIX B Tabnuue 2.

Tabnuuya 2
Ycrnosua NpUMeHeHUst MeToaa
Haumeriosanue metona YPOBEHb TOHHOCTH MaKcuMarnsHO A0NYCTUMBIR PacXof MakcUMansHo 4onycTMMoe
M3MepeHnia npu paboumx ycnosusx, m3/u n3bbiToMHOE gasneHue rasa, MMa
T-nepecyet B,B 150 0,005
pTZ-nepecyet A B, B 1000 0,6

6.3.2 B cnyyae npumeHeHna metoga «T-nepecyeT» obbem rasa V., NpvBeAeHHbI K cTaHAapTHBIM
YCIOBWUAM, BbIYMCNAOT MO hopMyne

1
Ve :;K(a)'AVi'?j’ (1)

Pn Zon
roe Kigy=—T¢- ; 2
(a) pc € ZI'I ( )

6.3.3 B cnyyae npumeHenus metoaa «pTZ-nepecyer» obbemHbIn pacxoq g, v obvem rasa V, npuse-
OEHHbIe K CTaHAapPTHbIM YCIOBUAM, BbIYUCASAKOT No popMynam:

Ze P
9 = Kig) v -7 (3)
n 2y p
Ve = D Kig)- Qv - 5= —AT;; (4)
i=1 (6) ' Z." T.' l
n Ze
V.=At Y Koy gy - — = (5)
6) v,
‘ ,; (6) Zj T
n Z. p,
W, = M AV ke L, (6)
¢ =1 ( ) r Z.' T.'
7
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Kigy =2 ™
rae =—.
©) =,
3HaueHue AV, BeiMKCnsAOT Mo dopmyne
N;
AV, =—L, (8)
Knp
rae N; — obuwee yucno nmnynscos, popmupyembix CM nunu CP, 3a i-i nHTepBan BpeMeHn U3MepeHnit.

Ecnu 3apgana ueHa umnynbsca BeixogHoro curHana CM wnu CP, To koadduumeHT npeobpa3oBaHus Knp
BbIYMCNAT No dopmyne

1
K., = .
w Lyinn

rae L,,,,, — UeHa nmnynbca BbixoagHoro curHana CP, M3/umn.

(9)

6.4 OnpeaeneHre hU3NKO-XUMUYECKMX NapaMeTpoB rasa

®du3ankKo-xumMmyeckne NapameTpel raza onpenensatT B UCNbITaTensHOW nabopatopuu.

6.4.1 B cnyyae npuMeHeHUa MeTofda « T-nepecyeT» KO3MULNEHTHI CKUMaeMOCTH NpU pabovnx 1 CTaH-
LapTHbIX YCINOBUAX ONPEAEnsatoT N0 HOMWHANbHLIM (CPEaHUM) 3HAYEHNAM (HDU3UKO-XMMWNYECKMX NapameTpoB
rasa v gaBneHus rasa.

6.4.2 B cnyyae npumMeHeHus metona «pTZ-nepecyeT» onpeaensnT KOaddULMEeHThl CKUMaeMoCTU rasa
npu pabo4ymx u cTaHgapTHeIX ycnoeuax cornacHo NOCT 30319.2.

7 TpeboBaHuA K KBanuduKaummn obecnyxmMBaroLLero nepcoHana u 6esonacHocTu

7.1 TpeGoBaHuMA K KBanupukaumm obcnyXxmMBarowero nepcoHana

K npoBegeHuto namepeHuin n moHtaxy CW n oBopynoBaHus JonyckalTcsa nuua, uaydmBline Tpebo-
BaHWSA HACTOALLEro cTaHOapTa, 3KCMNyaTaluuoHHON AoKyMeHTauuu Ha CW v BcnomoraTenbHble U OONOMHU-
TenbHble YCTPONCTBA, NpoLlefllne UHCTPYKTaX MO oXpaHe Tpyaa, Nnony4vBLIMe AOMYCK K CAMOCTOSTENBHOM
paboTe 1 MMeloL e KBanurKaLWoHHY rpynny no anektpobesonacHocT He Hike |l

7.2 TpeboBaHnAa Be3onacHOCTU

7.2.1 MNMpu moHTaxe v akcnnyataumm CU, BcnomoratenesHbIX Y GONOMHUTENbHbBIX YCTPOMUCTE Heobxogumo
cobniogats TpeboBaHua, HOpMbI M NpaBuna, onpegensemMole [2]—[6].

7.2.2 Mepen moHTaxxoMm CW, BcnomorarternbHbIX M JOMNOMHWUTENbHbLIX YCTPOWUCTB Heobxoaumo obpaTtuts
BHMMaHWe Ha WX COOTBETCTBME JKCNMyaTauWOHHOW OOKYMEHTaUWW, Hanu4ne U LenoCTHOCTb MapKMpOBOK
B3pLIBO3ALUWTLI U NNIOMBO, HANWYKE U LIeNOCTHOCTE KPEeneXHbIX 3IeMeHTOoB, 00onoYek (Koprnycos).

7.2.3 lNpwn noaroToBke U npoBefneHuu paboT Ha nameputensHoM obopyaoBaHWKM Heobxogumo cobnio-
OaTb YCTaHOBIMEHHbIEe NpaBuna 1 4eUCTBYLLNE TEXHUYECKME MHCTPYKL MW, pacnpoCTPaHsAWMECH Ha OaHHbIA
BuA obopynoBaHus.

WHcTpykumm no skcnnyatauuu obopygoeaHus n CY gomkHbl BbITb 4OCTYNHBLI 0BCNYXUBAKLLEMY NepcoHany.

7.2.4 YpoBeHb 1 BUA B3pbiBo3aLuTsl CK, BcoMoraTensHbIX U JONONHUTENBHbBIX YCTPONCTB AOMKHBI CO-
OTBETCTBOBATb KIaccy B3pbIBOOMNACHBIX 30H, KATETOPUK W Tpymnne B3pbIBOONACHLIX CMECcen.

7.2.5 YcTaHoBKY M AeMOHTaxk obopynosanvsa Ha WT, npoBefeHne pEMOHTHBIX UMM TEXHUYECKMX paboT
HeobxoO4VMO NPOBOAWUTE TOMBKO Ha paarpy:xeHHbIx no gaeneHuio UT. MNpu M3aMepeHuy ropoymx rasoe Heobxo-
OumMa npegBapuTensHas npoayeka VT BO3AyXOM UNKM MHEPTHLIM ra3zoM. Ecnn ras ¢ NoBbILWEHHBIM coAepxa-
HUeM cepsbl, TO Npogyska T cxaTblM BO3OYXOM 3anpeLlaeTcs.

7.2.6 MoHTax CM HeobxoaMmMo NpoBOAWTL B CTPOIOM COOTBETCTBUM C UX CXEMOW BHELUHUX COedMHEHWN,
3anpelyaetca BHOCUTE KakMe-nubo M3MeHeHUs B 3NEeKTPUYECKYID CXEMY COeOMHEHWI, a TaKKe UCMOonb30BaTh
nobLle 3anacHble 4acTu, He NpefyCMOTPEHHLIE 3KCMITyaTalMoHHON OoKyMeHTaumen 6e3 cornacoBaHns ¢ 13-
rotroButenem CU.

7.2.7 B npouecce akcnnyataunn CW BcnomoraTenbHble M AONOMHUTENbHbIE YCTPONCTBA, BXOASLME B
coctae YWPT, Heobxoommo nogBeprats BHELIHEMY OcMOTpy obcnyxueawwmm nepcoHanom YWPT ¢ uensio
onpeneneHns Ux TexHUYeckoro coctoaHus. Cpoku npoBegeHUss OCMOTPOB, UX NEPUOAMYHOCTE M 0BbeMbI
OOMKHbI yCTaHaBNMBaThLCS rpadhukom, paspaboTaHHbIM CriyK00W, OTBETCTBEHHOW 32 TEXHUYECKOEe COCTOsIHUE
YWPT. lpw onpeneneHMn CpoOKOB OCMOTpPA CrieyeT Y4nTbiBaTh yCnosusa skcnnyarauuu YUPT.
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8 TpeboBaHMUA K yCNOBUAM NpoBeAeHUS U3MEepPEeHUNn

8.1 YcnoBus NpMMeHeHUsa CPpeacTB U3MepeHU, CpencTB 06paboTKu peaynbTaToB U3MEepPeHUi
M BCNoMoraTenbHbIX YCTPOUCTB

8.1.1 YcnoBus npoBefeHUs M3MEPEHUA (OaBneHue, TeMnepaTypa W BNaXHOCTb OKpyKatoLlen cpefbl)
ana CHU, COPW n BcnomoraTtenbHbIX YCTPOWCTE AOMKHBI COOTBETCTBOBATL TPeDOBAHUSAM U3TOTOBUTENS.

8.1.2 HanpsxeHHOCTb MNOCTOSAHHLIX U NMepeMEeHHbIX 3MeKTPOMAarHUTHbIX MOMen, a Takke YpoBeHb UHAOY-
CTpUanbHbBIX paguMonomex He AoMKHbI NpeBblilWwaTh Npeaenos, yCTaHOBNEHHbIX U3rOTOBUTENEM MPUMEHSEMbIX
CW, COPW n BcnomoraTtensHbIX YCTPONCTB. Ecnu B 3KCnnyaTayMoHHON JOKYMEHTALMW M3rOTOBUTENS OaHHbIe
npegernsl He YKa3aHbl, TO HANpsKeHHOCTb 3NeKTPOMarHUTHbIX Noner He AOoMKHa NpeBblwaTh NpegensHo o-
nycKkaeMblX YPOBHEW, YCTAHOBMEHHbIX K YCNOBUSAM Tpyaa obcnyskuBatollero nepcoHana YWPT.

8.1.3 Xapaktepuctuku anektpocHabxenus CW, COPW n BcnomoratenbHbIX YCTPOWCTEB O0IMKHbI COOT-
BETCTBOBATb TPEBOBaAHNAM MX IKCNNyaTaLMOHHON OOKYMEHTaLMW.

8.1.4 CW cnenyet pasMelwiaTb BOanyM OT TEXHOMOIMYECKMX WCTOYHUKOB BUBpauuu w/unv npumMeHaTb
Mepbl N0 ee MUHUMM3aLMK. [pyn HaNMYUKU cooTBETCTBYLWKNX TpeboraHui usrotoeutena CH ypoeHu Bubpa-
Luum B mecTtax pasmMelleHnsa CY He JomkHbI NpeBbIlLaTh YCTAHOBMNEHHLIX M3rOTOBUTENEM Npeaenos.

8.1.5 B uenax coxpaHeHus MX B npouecce akcnnyatauuu, JOCTUXKEHUS OOCTOBEPHOCTW pesynbraTta
u3amepeHuin pacxoga u obvema rasa u npouecca GOPMUPOBAHUA U COXPAHEHUA apXMBOB, KOHCTpyKumMs CU
LoMmKHa obecneynBaTh NpefoTBpalleHne HeCaHKLMOHMPOBaHHbLIX HACTPOEK U BMELLATENbCTB.

8.2 NapameTpbl NOTOKa U cpeAbl

8.2.1 Mlamepsemoii cpeoi ABMNsAEeTCH ra3, Haxogswmncsa B ogHOda3HoOM COCTOSHUN 1 COOTBETCTBYIOLLNIA
no kadectey NOCT 5542,

8.2.2 CkopocTb notoka, 06beMHbIiA pacxod, TemnepaTypa 1 gaBneHue rasa JOMKHbl HaXoauTeCs B Npe-
genax, gonyckaemelx gns npumeHeHuss CM unu CP, 1 B npegenax, o6ecnedynsatomx TpeboBaHUs K TOMHOCTH
BbINOMHEHWS U3MEPEHNIA.

9 CpeacTBa namepeHuu, cpeacTtea o6paboTkmn pe3ynbTaTtoB U3MEpPeHUn,
BCroMoraTenbHble U JOMNOMHUTENbHbIE YCTPOUCTBA

9.1 Tpe6oBaHUA K cCOCTaBY CPeACTB U3MepeHUn, cpeacTB 06paboTKM pe3ynLTaTOB U3MepeHUH,
BCNOMOraTenbHbIX U AONONHUTENbLHLIX YCTPOWCTE

9.1.1 B obwem criy4ae npu M3aMepeHusax NpUMeEHSIOT:

- OCHOBHble Cl;

- COPMH;

- pononHutensHble CU;

- BCNoOMoOraTenbHble YCTPOUCTBE;

- JONONHWUTENbHbIE YCTPOWCTBA.

CoctaB CW, COPW, BcnomoratenbHbIX M AONOMHUTENbHBIX YCTPOMCTB BbiOMpaloT B 3aBUCMMOCTW OT
MeTo[a nepecyetra ob6bemMHOro pacxona v obbema rasa npu paboymx ycrioBUAX K CTAHOAPTHLIM YCMOBUSM,
Tpebyemoro ypoBHsA TOYHOCTWM U3MEPEHUI U HEOBXOAMMOM CTeNeHn asToMaTuaauunu.

Mpw HeobxogumocTu nepenayvm nHpopmauum ¢ YUPT gomkHbl BbiTh 4ONONHUTENBHO NPEdyCMOTPEHbI
CpeacTBa M KaHanbl NnepefaYn AaHHbIX.

B 3aBMCMMOCTM OT YCTaHOBIIEHHOIO razoncnonb3ytoLlero 06opygoBaHus B coctaBe OCHOBHbIX CW npenyc-
MaTpvBarT O4WH UK Heckornbko CM unm CP, nogbop koTopbix TpebyeTcs MpOBOAMTE COMMAcHO NPUITOXKEHNID A.

Pekomengyemble obnactv npumeHeHnss CM n CP npuBegeHsbl B NpunoxeHun A.

9.1.2 Coctae ocHoBHbix CW npueegeH B Tabnuue 3.

Tabnuua 3
HeobxogumocTe NpumMeHeHus CH
Tun CU
MeToa « T-nepecdeT» MeTon «p TZ-nepecyer»
CW pnaBneHus — +
CHW Temnepatypsbl + +
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OkoHYaHue mabnuubi 3

HeobxoaumocTs npumeHeHus CU
Tun CH
MeToa « T-nepecyeT» MeToa «p TZ-nepecyeT»
CM nnn CP + +
COPH + +

MpumevyaHune — «+» — Hanuume CU obasatensHo, «—» — CH He Tpebyetcs.

9.2 TpeGoBaHUA K METPONOrMYeCKUM XapaKTepuCcTUKam

9.2.1 OTHOCUTENbHLIE MOrPELHOCTH M3MEepeHMiA o6beMHoro pacxoaa v obbemMa rasa npu patodmx yc-
NOBWAX W Npoueaypbl UX NpUBEAeHWs K CTaHOAPTHBIM YCNOBUAM B 3aBUCMMOCTU OT YPOBHS TOYHOCTH M3Mepe-
HWIA He JOMKHbI NPEBbIIATL 3HAYEHWIR, NPUBEAEHHbIX B Tabnuue 4.

Tabnuuya 4
OTHOCUTENbHAsA NOrpeLwHocTs, %, Ana
HaumeHosaHne npoLenypel YRPOBHA TOYHOCTHU N3MEPEHUN
A B B
MamepeHue obbemMHoro pacxofa U obbemMa rasa npu pabodmx ycroBusix 1,5 (£2,0) +2.0 +3,0
[MpuBeneHue obbemHoro pacxoda u obwema rasza npu paboumnx ycnoeusx K | 2,0 (£1,5) +2.0 +2'5
CcTaHAapTHbLIM YCNOBUAM

MpuMmeyaHue — [ng ypoOBHA TOYHOCTM U3MEPEHUIA «A» OOMNYCKAETCA UCMOMNb30BATL 3HAYEHUA, 3aKMNIOYEeHHbIe
B ckobkax, Mpuv 3TOM, Ecni JonyckaeMas OTHOCUTENbHAs MOTrPeLIHOCTb M3aMepeHuin obbeMHoro pacxoda u obbema
rasa npu paboumnx ycnoBusax paBHa +2 %, TO foNyckaemas OTHOCWUTENbHAs MOrpellHOCTb NPOoUenypbl NpUuBeaeHus
obvemHoro pacxoga v obbema raza npu paboumx ycrnoBuUax K CTaHAapTHbIM AomkHa Beite +1,5 %.

,D,OI'IYCKaeTCFI MCNOMb30BaTh MHbIE 3HAYEHNA OTHOCUTENbLHOW MNOTPELIHOCT U3MEPEHNIA obbemHoro pac-
xona u obbema rasa npu DEGO‘-II/IX YCNOoBMAX U Npouenypbl UX NprBeeHUA K CTaHOapTHBIM YCNOBUAM, NP
YCNOBUU, YTO OLEeHKa OOBEPUTENBHBLIX rpaHuL OTHOCUTENLHOWN norpeLuHocTn MSMEDEHMFI 06bemMHoro pacxona
1 obbema rasa, npuBefeHHbIX K CTaHOAPTHLIM YCNOBUAM, B COOTBETCTBUUW C pasgenom 13 He npeBbILLIaeT 3Ha-
YEeHWI YCTaHOBINEHHbIX ONA COOTBETCTBYHOLLErO YPOBHA TOYHOCTH M3MEpPEHUI MO Taﬁnwue 1;

9.2.2 OTHOCUTENEHbIE NMOrpeLwHOCTU U3MEPEHUIA N pacyeTa BEMUYMH, MPUMEHSEMbIX ONA NMPUBELEHUS
06bEeMHOro pacxoga “n obbema rasa npu paﬁoqu YCINOBUAX K CTaHAapPTHbIM YCITOBMAM, B 3aBUCUMOCTU OT
YPOBHA TOYHOCTH M3MepEHHIZ He OOIKHbI NpeBbillaTh 3HAYeHUN, npuBegJeHHbIX B Tabnuue 5.

Tabnuua 5

OTHOCUTENbHAsA NOrpeLIHocTb, %, AMNA YPOBHA TOYHOCTW M3MEpPEHWIA

HaumeHoBaHue onpegensaemoi Benu4mHbl

A B B
TepMoguHamMndeckas TemnepaTypa rasa +0,60 (£0,50) +0,60 +0,75
AbGconoTHOe OaBneHue rasa 1,7 (£1,2) i +2,0
OTHoweHWe KoadhUUMEHTa CHMMAEMOCTH MpKU pa- +0,75 (£0,50) +0,75 1,0
Bounx ycroBusax K KOahOULMEHTY CHUMAEMOCTH MPw
CTaHOapTHLIX YCIOBUAX

MpumMmeyaHue —[Na ypoBHS TOYHOCTM U3MEPEHUIA «A» 3HAYEHWUS, 3aKnioYeHHbIe B ckoBkax, NPUMEHSIoT, ecnu
JOnyckaeMasi OTHOCUTENbHasA NOrPeLUHOCTL NpuBeaeHus 06beMHOro pacxofa u obbema rasa npv pabodmx yeroBusx K
cTaHgapTHbIM ycroBuam paeHa 1,5 % (cm. tTabnuuy 4).

,ﬂOI'IyCKaeTCﬂ MNCMOMNb30BaTh MHblE 3HAYEHWS OTHOCUTErNbHOM MOrPEeLHOCTU U3MEPEHUIA N pacdeTa Benu-
YWH, NPUMEHAEMbIX ONA NpuBeaeHnA obbeMHoro pacxona un obtema rasa npu pEGOLWIX YCNOBUAX K CTaHOapT-
HbIM YCNOBUAM, NpK YCNOBWKX, 4YTO OLEHKA OOBEPUTENBHbLIX TpaHWL OTHOCUTENBLHON norpewHoCcTn M3ME|DEHMI3
obbemMHoro pacxona wn obbema raza, npueedeHHbIX K CTaHOAaPTHbLIM YCINOBUAM, B COOTBETCTBUKW C pa3fernom 13
HE MpeBbIaeT 3Ha4YeHn YCTaHOBIMNEHHbIX ONA COOTBETCTBYHOLLENO YPOBHA TOYHOCTHK U3MEpPEHUI No TaﬁJ'IMLIB 1.
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9.2.3 OTHOCUTENbHAaA NOrPeLLIHOCTb BblYMCneHuid o6bemMHoro pacxoga v obbema NpupoaHOro rasa, npu-
BeEHHbIX K CTaHAapTHBIM YCNoBMAM, BbinonHsemMbix COPW, 06ycnoeneHHas anropuTMOM BbIYUCTIEHUIA U ero
nporpamMHoOi peanusauuneir, He OomKHa npesblwaTte 0,05 %.

9.3 MembpaHHbIA CHETHYUK U CTPYWHbLIA pacxogoMep (CYeTYMK)

MoHTax u akcnnyataumsa CM n CP gomkHbl y0oBneTBopATh TpeboBaHUSM M3rOTOBUTENS.

9.3.1 MNepen moHTaxkom CM gomkHa ObITh NpoBedeHa O4UCTKA (3a4MCTKa, NpoAyBKa) BHYTPEHHEN MNo-
noctu VT oT 3arps3HeHWid (pXXaBYnHa, OKanuHa, neifb U T. 4.).

9.3.2 [ina npegoTBpalleHuns, B NpoLlecce IKCMnyaTauum, nonagaHus Bo BHyTpeHHIoW nonocte CM 3a-
rpA3HeHMid Ha nogsoasiwem T pekoMeHayeTcs ycTaHaBnvMBaTh (OUNbTPYOWMe anemMeHThl (Nnockue cetya-
Thle PUNLTPLI, ra3oBble PUNLTPLI).

9.3.3 lNpw npoBegeHUM CBAPOYHO-MOHTaXHbIX paboT ncnonsoeaHne CM kak wabnoHa 3anpeLleHo.

9.3.4 Mpu moHTaxe CM BGMM3M UCTOYHUKOB Tenna TpebyeTcA KOHTpPONWMpOoBaTk OTCYTCTBME Harpeea
KOpnyca CBbllle TeMMepaTypbl, YCTAHOBMEHHOW U3roToBUTENEM Ansa KoHkpeTHoro CM. PacctosHue ot CM go
MCTOYHKMKa Tenna AOMMKHO COOTBETCTBOBATb TPeBOBaHWUSIM, yKazaHHbIM B 3KCMJ1yaTaLWOHHOW OOKYMEHTaUun
narotoeutens CM. B cnyyae oTcyTcTRMS TpeboBaHWi B 3KCNNyaTauWOHHOW OOKYMEHTALMM PEKOMEHOYETCS
pacnonarate CM OT UCTOYHMKA Tenna Ha pacCcTosiHWM He MeHee 1 M.

9.3.5 lMNpw MoHTaXe Ha OTKpbITOM Bo3ayxe CM OomkeH ObiTh 3aliuMLLiEeH OT nonagaHwus nbifv, necka u
ocagkoB. CM Ha OTKpbLITOM BO34yxe yCTaHaBNMBatoT B WKagHOe YCTPONCTBO (3alUTHEIR Yexon).

9.3.6 3arskka BONTOB M HAKWMAHLIX raek OomkHa obecnedvnmBate repMeTUYHOCTh COEAMHAEMbIX Y3NOB
6e3 npedopmMaumy OTBETHLIX 3MEMEHTOB. [epMETUYHOCTbL Y3N0B MPOBEPSAT nocne 3anonHeHua WT razom ¢
NMOMOLL b0 NPUBOPOB (rasoMHANKATOPOB, ra3oaHanM3aTopoB, TedenckaTenem) unm neHoobpasyoLmMmM pacTBo-
pomMm. OBHapyKeHHble YTeYKM JOSHKHbI ObITb YCTPaHEHbI.

9.3.7 [Ins MCKN4YeHWs BIMSHUA UCKaXXeHNIA Npodunsa CKOPOCTK NoToKa rasa B cedeHnn CP go v nocne
yCTaHaBnuBalT NpAMOMNUHEenHble unnuHapudeckune ydactknm WT, umerowme kpyrnoe BHYTPEHHEE CeYeHue.
OnuHel npamblx yyacTkoB go u nocne CP onpegensioT B cootBeTcTBuK ¢ FTOCT 8.586.2 unu [7] B 3aBUCMMOCTH
OT TMna ycTponcTBa popmMrpoBaHua nepenaga gaeneHua CP, ecnv aTo He NPUBOAWT K HapyleHuo TpeboBa-
HWIA, yKa3aHHbIX B 3KCNNyaTaunoHHON fokyMeHTaumm Ha CP.

9.3.8 CpepgHue BHyTpeHHWe gnameTpbl cedeHnin T oo n nocne CP, HenocpeaCcTBEHHO NPUMbIKAKLWNX K
HEMY, OOIMKHbBI HAXOAWTLCS B ONyCKaeMblX NpeAenax, ycTaHoBNeHHbIX uarotosutenem CP.

9.3.9 MpaAmMonuHerHble LuNuHApuyeckne yvyactkn MT moryT 6biTe NpeaycMoTpeHsl uarotosutenem CP,
B TAKOM criy4ae ux nubo BbinonHAT B kopnyce CP B BMae BXOOQHOMO M BbIXO4HOMO natpybkos, nubo nocras-
nawT B KoMmnnekte ¢ CP B Buae otaenbHbiX cekunin UT.

9.3.10 CM u CP moHTupytT Ha AT ¢ yuyeTom TpeboBaHWii U3rOTOBUTENS K €ro NONOXEeHUH OTHOCUTENb-
HO rOpM30HTa (BepTMKAINbHO, TOPU3OHTANLHO UMW HAKMNOHHO) ¢ cobrnoaeHWeM OOMYCKOB K YIMOBbLIM OTKINOHE-
HUAM OCMK €ro Kopnyca OT rOpU30oHTanu 1 BepTuKanu.

9.3.11 CM u CP yctaHaBnuBawT Ha CBOE MECTO NOCMe 3aBepLlUeHWUs TMOPaBNUYECKUX UCMbITAHUA Y
onpeccoBky TpybonpoBoaa (Ha BpeMs NpoBeLeHWs TMOPABNNYECKUX UCTIBITAHWUIA U ONPeccoBky Ha Mecto CM
n CP cnenyeT ycTaHOBUTL BPEMEHHYH BCTaBkKy). MNepen yctaHoskon CM n CP Ha mecTo, Tpybonpoerog gon-
}eH BbITh BbICYLLEH W OYULLEH.

9.3.12 MNpwu yctaHoske 1 akcrnnyatayun CM n CP He JormKHbl NOABEPraThbCcsl MeXaHU4eCKUM BO34ENCTBU-
AIM, KOTOpblE MOTYT MPUBECTU K M3rMbBatoLLMmM U KPYTALLMM HanpsHXeHUsiM B MecTax UX coeguHeHus ¢ Tpybo-
NpoBOAOM, NPeBbILaLWMM AoNYCKaeMble 3HaYEHWS, YCTaHOBMNEHHbBIE U3rOTOBUTENEM.

K uncny mep, CHUXaLWKUX 3TW HanpsKeHWs, OTHOCATCSH, B HYACTHOCTH:

- obecneveHne coocHocTH ydacTkoB UT, npuneratowmx kK CM u CP, ¢ ux ockH;

- ucknodeHne npornba TpybonpoBoada, NyTEM COOTBETCTRYOLLENO pa3MeLleHUs YCTPOWCTB, NOAOEPKU-
Batowumx Tpybonpoerog u CM;

- obecnevyeHne BO3MOXHOCTU KOMMNeHcauumn annH TpyOonpoBo4oB Npw NpoBedeHn JeEMOHTaxXa 1 ycTa-
HoBku CM n CP;

- obecneveHne KOMMNeHcaLuKn TENMNOBLIX 4edopMaLnii, BbI3bIBAKOLLMX M3MEHEHWe AnvH TpyBonpoBoaoB
1 NOABNEHWNE MeXaHUHYeCKUX HanpsHKeHWn B HUX.

n punmedyaHune — I'Ipw obecnevyeHnmn KOMMNeHcaunn U3MEHEHWIA AnnH prSDI'IpOBO,EI,DB CTPEMATCA NMOMHOCTBK
MCMOonNb30BaTL KOMMEHCUPYIOLLYIO cnocoBHOCTL caMmx TpyBonposogos. Korga ykaszaHHOW cnocoBHOCTU HELOCTATOYHO,
yCTaHaBNMBaKT AONOMHUTENEHBIE KOMMEHCUPYIOLLME aneMeHTh! ([T-o0BpasHble y4acTku Tpy6onpoBoao., rubkMe LUnaHri,
canbHWKW, cUNbdOHbI U 4p.);

- obecrnedveHue B mectax coegnHeHuss CM, CP u TpybonpoBoga napannensHoCTU naHueB M COOCHOCTHU
NX KpeneXHbIX OTBEPCTUNA.
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9.3.13 He ponyckaeTca npoBegeHne cBapodHbIxX paboT Ha Tpybonposoae B6nv3n hnaHues 1 WTyLEPOB
CM n CP nocne ux yctaHoBku Ha UT.

9.3.14 Mpu moHTaxxe CM 1 CP Ha NT KoHTponupyoT NpaBUMbHOCTL €r0 OPUEHTAUUM HA COOTBETCTBME
HanpaerneHuto notoka raza e UT.

9.3.15 [Onga ynnoTHeHus dnaHueBblX COeAUHEeHWI creqyeT NPUMEHATb YNNOTHUTENbHbIE NMPOKMadku ¢
poBHbIMK ©e3 «baxpombl» KpasiMyu MO BHYTPEHHEMY WM Hapy>XHOMY KOHTYpaMm. YCTAHOBKY YMMOTHUTENbHbIX
npoknagok crefyer NpovM3BoAUTE TakuM 0Bpa3oM, UToBbl OHU He BLICTYNanu BO BHYTPEHHIOK MOMocTb Tpy-
Bbonposoaa.

9.4 CpeacTBa M3MepeHUA TeMnepaTypbl U UX MOHTaX

MoHTax 1 skcnnyatauma CY Temnepatypbl 4OMKHLI YAOBNETBOPATE TpeboBaHWsaM N3roTOBUTENS.
9.4.1 Temnepartypy raza namepstoT TC ¢ BO3MOXHOCTbIO Nepegaqyu BelxogHoro curdana 8 COPU.
9.4.2 TepmoanHamunyeckyo TemnepaTtypy rasa T BblYUCNAOT No hopmyne

T=27315+1. (10)

9.4.3 MNpu BuIGope TC HeobxoaMMO pyKOBOACTBOBATLCA CreAyrLWMMIN peKoMeHAaunsMu:

- AnanasoH uamepeHuin TC aormkeH 6biTb MUHUMAaNbHO AOCTATOYHbIM;

- KOHCTPYKTUBHOE mcrnonHeHne TC (3alWLLeHHOCTb OT BHELUHUX BO3AEWCTBUWA, HAPYXHLIA AUaMeTp U
OTVHA ero MOHTaXHO YacTu) A0MKHO COOTBETCTBOBAThL TpeboBaHuaMm, ycTaHoBrneHHbIM TOCT 6651 u HacTo-
ALWKWM CTaHAApPTOM, K U3MEPEHMWIO TEMMEpPaTYpPhLI raza.

MpumedaHune — [onyckaerca npumeHeHne TC, otnuyHbix o FTOCT 6651 B criyydasx npumeHeHns B coctaee MBK;

- cxeMa NogKn4YeHus (Tpex- Ny YeTbipexnpoBogHas) ana nogknideHuns TC gomkHa beiTe BeiBpaHa ¢
Y4eTOM YCIOBMI 3KCcnyaTauum U MecTa pasMelleHns COPU;

- HOMWHanbHoe conpoTtuenexHne TC npu 0 °C — He meHee 100 Om.

Mpw BuiBope COPW cnegyeT yunTbiBaTh HOMUHATBHYH CTATUYECKYIO XapakTepUCTUKY npumMeHsemoro TC.

9.4 .4 MNpw npumeHeHnn CM Temnepartypy rasa namepsoT ¢ npuMmeHeHrem TC, pasmeLleHHOro BO BHy-
TpeHHew nonocTu kopnyca CM. NMpu oTCyTCTBMKM NpesycCMOTPEHHOIO U3roTOBUTENEM MecTa AN pasMeLleHns
TC Bo BHyTpeHHen nonoctn CM, TC pazmellarT Ha npunerawLlieM npamMmonuHenHom ydyactke T no CM Ha
paccTosiHvuu He Bonee 3DN oT BXogHOro NpucoeavHUTensHoro wryuepa unu dgpnanua CM, npu atom ocesast
nuHua TC gomkHa nepecekaTtb 0ceByro NuHuio UT.

PacnonoxeHne TC BO3MOXHO Kak pagvanbHoe OTHOCUTENbHO ocu TpybonpoBoaa, Tak U HaKNoHHOe nog,
yrnom ot 45° no 90°.

[Mpu npumeHeHun CP Temnepartypy raza namepsioT ¢ npumeHeHvem TC, pasMeLleHHoro B MecTe, Npea-
YCMOTPEHHOM narotoBuTtenem CP.

9.4.5 B cnyyae pasmeweHns TC Ha npunerarowem npamMonnHeiHom ydactke UT, YO TC gomkeH ObiTb
norpyxeH Ha rnyduny ot 0,3D go 0,8D.

TepMoMeTp CONPOTUBIEHMS MOXET ObiTb MOrpy:xeH HenocpegcTseHHO B VT unu B 3alwuTHYIO TUNb3y
(kapmamn).

Mpw yctaHoBke TC B runb3y AomkeH ObiTh 0becnedyeH HagexXHbIA TENMOBOW KOHTaKT. [nsa obecneyeHus
TennoBOro KOHTaKTa MOMocTb MeXAy BHYTPEHHEeW CTEeHKOW rMnb3bl M BHewHer TC 3anonHsAT, Hanpumep,
Knmgkum macrom (macno npubopHoe MBI no MOCT 1805 v gp.) unmn TennonpoBOG4HOM NacTon (KpemMHUnop-
raHudeckas TennonposogHasa nacta KMNT-8 no FOCT 19783 u gp.). TC norpyxaiT B runb3y Ha €e NOIMHyH
rmyBuHy (C MOHTaxHbIM 3a30poM). PekomeHgyeTcs, YTobbl 3a30p Mexay OOKOBbIMU CTEHKaMu rnb3sl U TC
He npesbiwan 0,5 mm.

9.4.6 HapyxHbid guametp kopnyca TC v runb3sbl (MpyM ee Hanu4yuu) gormkeH 6biTb He Bonee 0,13D.
HonyckaeTca yBennyeHne HapyxHoro guaMetpa kopnyca TC unuv runb3sl (npu ee Hanuduu) go 0,20, ecnu
OHW YCTaHOBMEHbI Ha npaAMonuHeiHom yvactke MT go CM unm CP v TennovsonupoBaHel, kak nokasaHo Ha
pucyHke 46. TennousonupytoT yyacTok UT Ha anuHe oT 1DN go mecta ycraHoBku TC 1 go BxogHoro natpy6-
ka/cpnanHya CM nnm CP. lononHuTenbHO TeNNOU30NupyT MOHTaXHble AeTanu (0o0bIWKY KpenneHus u T. n.).
TonwmHa Tennou3onMpyLEero cnos JomkHa BbiTe HE MeHee 5 MM C KO3 PUUMEHTOM TEMIONPOBOAHOCTH
He 6onee 0,1 B1/(mK).

9.4.7 my6wuHa norpyxeHusa TC, ¢ y4eTOM ONWHbI MOHTaXHbIX geTanen, 4omKHa BbiTb paBHa ONMHEe MOH-
TaxHoW Yyactn TC, ycTaHOBNEHHOW M3roTOBUTENEM KoHKpeTHoro Tuna TC.

MpumeyvaHune — [OnuHa MOHTaXHEIX geTanei (BoBbIWKU U T. M.) A0MKHA BblTe MUHUMAaNbLHO HEOBXO0OMMOW C
YMETOM KOHCTPYKTUBHBIX ocobeHHocTeln TC.

12

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 16/ 36
CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-8.995-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68252
https://gostexpert.ru/gost/gost-8.995-2023?utm_source=pdf&utm_medium=68252&utm_term=page

rOCT P 8.995—2023

a 6
1—TC; 2— WUT; 3 — 6obblwka; 4 — Tennonsonauuna; 5 — runb3a

PucyHok 4 — lMpumep pagmansHoi ycTaHoBKKM TC ¢ MECTHBIM pazpe3oM: a — 0e3 Tennomsonauum;
6 — ¢ TennousonayMen

9.4.8 Ha Tpy6onposogax DN ot 25 go 50 nonyckaetcsa yctaHoBka TC B TPOWHWKE UNKU B pacluvputene
go CM, kak nokasaHo Ha pucyHke 5. PaccTosiHue OT BXOOHOrO MPUCOeOMHUTENBHOMO WTyuepa unn dpnadua
CM no mecta nepecedenuns ocu TC co cTeHkon T gomxkHo 6biTh B npeaenax ot 3DN no 7DN. 43 TC ponxeH
ObITb pasmeLleH Ha rmybuHe ot O,BDp no 0,70, KoHycHOCTE Nepexoda pacluvpuTens SoMKHa COOTBETCTBO-
BaTb TpeboBaHuam MOCT 17378.

MpnmevyaHue — Dp — BHYTPEHHUI OuaMeTp paclumpuTens.

1
<SS L X
ey N
NS > q
7
5
1
d
a &
1 —MWT; 2—TC; 3— 6obblilKka; 4 — nepexod; 5 — HanpasneHue notoka
PucyHok 5 — lMNMpumep paguansHow yctaHosku TC B paclumpuTene 1 TPOMHUKE
13
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9.5 CpeacTBa N3MepeHUn OaBreHUA U UX MOHTaxX

MoHTas 1 akcnnyatauusa C gaBneHus QOMKHbI yO0BNEeTBOPATb TpeboBaHUAM M3roTOBUTENS.

9.5.1 ABcontTHoe JaBneHne raza NMbo N3MepsaloT HeMocpedcTBEHHO ¢ NnpuMeHeHnem CW abconTHoro
daeneHus, nmbo onpegensarT NyTemM CyMMWPOBaHUSA M3MepEeHHbIX cooTBeTcTByoWnMn CU 3HaveHuiA n3bbl-
TOYHOTO M aTMOCPepHOro AaBneHui.

ABconoTHoe Unu M3bbITOYHOE OaBMNeHWe raza U3MepsT ¢ npuMmeHeHuem CW nio6oro npuHuMna ge-
CTBUS, UMEKLLWX BO3MOXKHOCTb Nepegayun nHpopmaumm 8 COPU.

9.5.2 B kauyecTBe 3anopHOW apmaTypbl HAa COeOWHWUTENbHbIX TPyOKax MPUMEHSAKT LUAPOBbLIE KpaHbI.
B mectax HenocpencTBeHHoro MoHTaxa CW naBneHns ¢ coeguHUTenbHbIMKU TpyBkamu gonyckaetcs npume-
HATb Mronb4YaTble KnanaHbl (BEHTUMK).

Mpu moHTaxe CW gaBneHus pekoMeHAyeTcs NpuMeHeHe ABYXBEHTUNbHEIX BriokoB, koTopele obecne-
uMBAOT nogknodeHne CY gaBneHus K coOeanHUTENBHBIM TpyBkam, BnokMpoBKy 1 cOpoc AaBneHWs B coegu-
HUTENbHLIX TpybKax, noacoenuMHeHWe aTanoHHbIX CW ansa koHTponsa MX CW naeneHus.

9.5.3 OTOop gaBneHus raza BhIMOMNHAKT Yepe3 0TBepCTUe, pasMelleHHoe B kopnyce CP unu Ha npsiMo-
nuHerHom y4dactke NT.

Kpomku OTBEpCTUIA HEe JOMKHbI MMETb 3ayceHLeB. [Ina nMkengaumm 3ayceHUeB UM 3aanupoB AonycKa-
eTCcH CKpyrneHne BHYTPEHHER KPOMKM OTBEpPCTUA paguycom He bonee 1/10 ero gnametpa.

B mecTe BbiIxoga KpOMKMA OTBEPCTUSA OOMKHbI BbiTh BbIMOMHEHHLIMU 3aN0ANNLO C BHYTPEHHEN NOBEPX-
HocTbio VT unu CP.

HepoBHOCTW HAa BHYTPEHHEN NOBEPXHOCTW OTBEPCTUA U Ma3a UMK Ha CTeHKe TpybonpoBoaa BONN3M HUX
He ponyckatTcs. CooTBETCTBME HAcToAWeMy TpeboBaHUO NPOBEPSIOT BU3YanbHO.

Mpw onpeneneHuM anameTpa OTBEPCTUS YYMTLIBAKOT BO3MOXHOCTE €ro 3aCOpeHUsl 1 HeoBXoOUMOCTb
obecrnevyeHns yAOBMNETBOPUTENBHBIX AMHAMWYECKUX XapakTepucTuk. PekoMmeHayeTcs BeibMpaTh AMaMeTp OT-
BepcTusa aAna otbopa AaeneHus He MeHee 3 MM U He Bonee 12 Mm. Mpu 3TOM AUaMeTp OTBEPCTUA He O0MKeH
BbiTb 6onee 0,13D. OTBepcTMe B cTEHKe TpybonpoBoga JOMKHO ObiTh LMAMHOPUYECKUM MO BCEW ONUMHE.

Ecnu mecto otbopa AaBneHWs pacnonoXeHo Ha npsamMonuHeiHom ydactke MT Heobxogumo cobnwoge-
HWe cnefyowmx TpeboBaHuia:

- Mmexay Toudkon oTbopa gaenenusn n kopnycoMm CP oorkHbl OTCYTCTBOBaTL MECTHbLIE CONPOTUBMEHUS;

- paccTosiHue OT Touku oTbopa gaBneHusa 0o Bnvkaniero MecTHOro CONpPOTUBNEHUS AOMKHO BbITh He
MmeHee 1,5DN.

9.5.4 B ropu3oHTanbHbIX M HAKNoHHLIX T oTBepcTua gna otbopa AaBneHnsa pasMeLLaroT B BEPXHER YacTtu
WT unu kopnyca CP c oTkNnoHEHWEM OT BEPTUKaNLHOW NITOCKOCTU, Npoxoasilein Yyepes ock UT, He Bornee 90°.

9.5.5 CoeguHuTtensHas Tpybka ana nepemadn gaeneHus oT Todku otbopa k CW paeneHua gornkHa
MMEThb YKIOH K rOpu30oHTanu He meHee 1:12 B cTtopoHy Tpybonpoeoga.

Mpn NPMMEHeHUN CoeaMHMTENbHbLIX TPYDOOK, COCTABMEHHBIX U3 OTAENbHbIX CeKLWUA, AMaMeTp YCIIOBHOIO
npoxona 3TWX CeKuWi 4omKeH OblTb OAMHAKOBLIM. BHYTpeHHWIA OuamMeTp AM3NeKTpPUYecknx BCTaBoK He 40M-
XeH oTnuyaTtbes bonee yem Ha 50 % OT BHyTpeHHero guameTpa CoeanHUTENbHbIX TPYOOoK.

MaTtepuan coegMHUTENBHbIX TPYDOOK AOMKeH BbiTb KOPPO3MOHHO-CTOMKUM MO OTHOLLUEHWIKO K N3MEPSEMO-
My rasy, ero KoHOeHcaTy W CONyTCTBYIOLMM KOMMOHEHTaM (MeTaHon, rMWKonb 1 Ap.).

9.5.6 B cnyyae npumeHeHuss CW gaBneHuWs, NorpellHocTb KOTOPbIX HOPMWPOBaHAa Kak NpUBedeHHas,
MaKcMMarnbHOe 3Ha4YeHe U3MepPsSeMOoro napameTpa AOoMmKHO BbiTb kak MoxHo bnivke k 90 % BepxHero npene-
na namepenun CH.

[Ownanas3oH naMmepeHuin npumeHsaemelix CY gomkeH nepekpbiBaTe AMana3oH N3MEHEHUA 3Ha4YeHnn name-
pAeMoro napamMeTpa U ObITb MMHUMAaNbEHO OCTaTOMHBIM.

9.6 CpegctBa 06paboTkM pe3ynbTaToB U3MEpPEHUN

K COPW oTHOCAT KoppeKkTop, BeluucnuTtens 1 MBK.

MMpumeyaHune — B 3aBMcMMOCTK OT ucnonHeHus, B coctae COPW moryt exoaute CU gaeneHus (kaHan mns-
MepeHuit Aaenenus) u/unu C Temnepatypel (KaHan namepeHur TeMmnepartypel), npu atom MX COPW HoOpMUPYIOT B COBO-
KYMHOCTK ¢ gaHHbeiMyu CU (kaHanamn).

9.6.1 lNpwu Buibope COPU pykoBOACTBYKTCA HIDKENPUBEAEHHBIMU TpeboBaHUAMK, NpeabABNAEMbIMU K
nporpaMMHoMy obecneqyeHuno 1 Nx TexHu4ecknm n MX.

9.6.2 MporpammHoe obecnevyeHne COPW nomkHo cooTBeTcTBOBaThL TpebosaHuam MOCT P 8.654.

9.6.3 COPW pomxHbl B 3aBUCUMMOCTW OT NPUMEHSIEMOTO METOAA nepecyeTa Npeobpa3oBbIBaTh BbIXOA-
Hble curHansl CY 1 aBTOMaTUYECKM BhIMUCTIATEL OOBEMHBIA pacxon W/nnu obbem raza, NpUBeLEHHbIE K CTaH-
OApTHbLIM YCIOBUAM.
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COPW ponmxHbl 0b6ecnevmBaTh BO3MOXHOCTb BBEOEHUS U peructpaummn saHadeHnin YIB.
Mamate COPW, npenHasHadeHHasa Ana XpaHeHUsa apXnBoB U NapaMeTpoB ero HacTPOMKW, OOMKHA ObiThb
3HEeproHe3aBUCHMOMN.

9.7 BcnomoraTtenbHble U AONONHUTENbHbIE YCTpDﬁCTBa

9.7.1 Ans 3awmnThl B npouecce akcnnyataumn CP OT BO3MOXHOMO COAep)aHus B rase CMOJNMUCTBIX Be-
LLeCTB, MbIKX, Necka, MeTanM4eckon OKanuHbl, PXKaB4MHbLl M APYTUX TBEPAbIX BKIIOYEHUA (Qanee — MexaHu-
Yyeckasa npumeckb) Ha pacctoaHun He Bonee 100DN go CP cnegyet yctaHaBnueaTh YOI

KoHcTpykuma YOI pomkHa oBecneynBaTb CTeNEHb OYMCTKM rasa, YCTaHOBIMEHHYH M3rOTOBUTENEM U He-
obxoouMyto aAns yooBneTBopuUTeNbHON (WTaTHoi) pabotel CP. PekomeHayeTcs ycTaHoBka YOI, obecneunBa-
IOLLero OYMCTKY rasa oT YacTul, MMeKLNX NHerHbIe pasMmepsl, npeBbiwatowme 0,05 MM, ecnn aTo He NpuBo-
AWUT K HapyweHuio TpeboBaHuii, ykasaHHbIX B 3KCMNyaTalMoHHON JOKYMEHTaL K.

YOI gom«HO nMeTh (UILTPYIOLW WA 3N1EMEHT C MaTepUanom, XMMUHecKn MHEPTHbLIM K rasy M HepaspyLua-
IO MMCS Mo BO34EeNCTBMEM NOTOKA rasa.

[na oBecneyeHnsi 4OCTATOYHOW CTEMEHM OYUCTKM rasa Bes yHoca YacTuL, MexXaHW4YecKnx npumecei u
cuneTpyowero matepuana Beibop Tunopasmepa v Buga YOI ocyllecTBNSAT ¢ y4eToM HeobXxoanmMow npo-
nyckHol cnocobHocTn YOI 1 gonyckaemMoro nepenafa AaBneHus Ha HeM.

9.7.2 ns obecnedeHus auctaHumoHHon nepeaadn B COPW nHdopmaunm ob obbeme rasa, npowen-
wem yepes CM, MOXET NPUMEHATLCHA AaTHYMK UMMYNbCOB.

9.7.3 Ons moHTaxka CY npMMEHSIIOT KOMMNIEKT MOHTaXHbIX YacTew (606bIWKM AN YCTAHOBKU 3aLLUUTHON
rMNb3bl TEPMOMETPa, NMPUCOeAMHUTENBHbIE WTYLepa U T. A4.).

Bobbiwka nog npueapky npeaHasHadYeHa ans yctaHoskv TC B TpybonpoBoa. Beicota 606bIwky h gomx«-
Ha BbiTe MMHMManbEHO HeobxoAMMOW AN BLINMOMHEHWS YCNOBUA MO norpyxeHuwo Y3 Ha rmybuny ot 0,3D go
0,7D. Ha pucyHke 6 npegctaBneHbl NpMMepbl UCNONHeHUA Bobbillek.

LI

@10 210

|
< " \h‘é§ < 45°
Pz

a — pagwaneHas yctaHoBka TC 6 — HaknoHHas yctaHoBka TC
PucyHok 6 — Bobbliwka ans yctaHosku TC

10 NogroToBKa K U3BMEPEHUAM

10.1 MNMepen Ha4anom MamMepeHnin NPOBEPSAOT COOTBETCTBUE YCIOBMWIA BbINONHEHUA U3MepeHuid Tpebo-
BaHWAM pasgena 8.

10.2 MNoAroToBKy K BbIMOMHEHWIO U3MEPEHUH NPOBOOAT B COOTBETCTBMU C PYKOBOACTBOM MO 3KCNnyaTa-
uum CIA.

10.3 He pexe ogHoro pasa B rog W/unv No OKOHYaHWW TEXHUYECKOTO OOCMNYXUBaHWSA WU PEMOHTa C
NMOMOLULI NpMBOpPOB (ra20MHAMKATOPOB, ra3oaHanvM3aTopoB) UMM NeHoobpasyLWKMM pacTBOPOM Npu M3bbI-
To4YHOM (paboyeM) AaBneHWu ra3a NPoBEPSAIT repMETUYHOCTL Pa3beMHbIX COeQUMHEeHWA. Hanuumne yTedek He
ponyckaeTcs.

10.4 MNpw ncnonb3oBaHumM MeToda « T-nepecyeTt» B COPW BHOCAT ycTaHOBMNEHHbIE 3aUHTEpPeCOBaHHBIMU
cTopoHamu 3HadveHusa YIB abconwTHOro gaBneHus rasa U KoaUUNMEHTOB CXUMaEMOCTU NMpu pabounx K
CTaHOapTHLIX YCNOBUAX.

10.5 3Ha4yeHune abconoTHOTO AasneHns rasa, npuxaTtoro YMB, p, BeiyncnaoT no opmyne

Briyax + Pei
P, = max mm, (11)
2
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A€ Prax: Pmin — MaKcUManeHoe N MUHUManbHoe 3HadeHve abComTHOro AaBneHns rasa B yCroBUSAX 3KC-
nnyataunn YVP[ cooTBETCTBEHHO.
10.6 MakcumansHoe ¥ MUHMManeHoe abconioTHoe AaBneHve rasa onpefensloT HenoCPeACcTBEHHO C
npvMmeHeHnem CW abcontoTHOrC AaBneHWs MW BbIYUCISAIOT NyTEM CYMMWPOBAHWUS M30bITOYHOrO AaBneHus
rasa n atMoctepHOro AaBrneHus OKpY»atoLLero Bo3ayxa no popmynam:

Pmax = parE?AX + pvrg%x’ (12)
roe pgﬁj‘ — MaKkcuMmanbHoe aTmocepHoe gaeneHue, Mla;
plTa%x — MakcumanbHoe U3bbiTouyHOe AaeneHue rasa, MMa;
Pmin = Phim + Phse: (13)

rae pg;';), — MUHMManbHoe atMocdgepHoe aasneHune, Mla;

pgj,jg — MUHUManbHoe M3bbiTouHOE gaeneHue rasa, Mla.

10.7 Ecnun oTknoHeHwe abconoTHOrO AaBneHus rasa, npuHatoro 3a YIB, BeixoguT 3a npedensl, ycra-
HOBMEHHbIe Mpy NpoBefeHny nogTeepxaeHus peanuzyemoctu MU, To B COPW BHOCAT HoBOe (akTyanbHoe)
3HadyeHue abconTHOrO AaBNeHus.

10.8 Jnana3oH nameHeHun n3bblTOYHOTO AaBNeHWA NPUHWMAaEeTCsA NO AaHHbIM rasopacnpeneniTensHon
opraHvsauuun Unu no pesynsraram uamepeHuin. [lnanaszoH nameHeHnin atTMocepHOro AaeneHus NnpuHuMaeT-
Cs NO JAaHHbIM PErMoHarnbHOro UeHTpa no ruapoMeTeoponiorum 1 MOHUTOPUHIY OKPYXKalolen cpefdbl, Teppu-
TopuanbHo oxeatbiBatowero YWPT, nnu no peaynstataMm MaMmepeHui.

10.9 3Ha4yeHne BenuYmMHbI ¥, BbIMUCNAKOT MO dhopmyre

_ Ymax * Ymin (14)
2 L}
roe ymax’ ymin — MaKkCuMalnbHOE U MUHMMAaribHOEe 3Ha4YeHUe BelMMYUHbIl ¥ COOTBETCTBEHHO.

Yn

10.10 3Ha4eHKWe KOMMNOHEHTHOrO COCTaRa rasa (a3oT U AMOKCUA YIMepoaa), BhIPaXKeHHOro B MOMSAPHbLIX
JOrnsiX KOMNOHEHTOB, a Takke NNOTHOCTb rasa Npu cTaH4apTHbIX YCNOBUAX, NpUHUMaOT 3a YTB u BHocAT B
COPW ¢ nepnogu4HOCTLI0, YCTAHOBNEHHOW NPU NMPOBEAEHWW NOATBEPXOEHUA peanv3yeMoCTU HacTosLen
MW Ha ocHOBe gaHHbIX UCnblTaTenbHOW nabopaTopuu.

[MeprogMYHOCTbL KOPPEKTUPOBKM KOMMOHEHTHOrO COCTaBa W NMOTHOCTHM ra3a npu cTaH4apTHbIX YCNOBUAX
OOIKHA COOTBETCTBOBATL NEPUOANYHOCTM 0TBopa npob, yctaHoBneHHon B cooTBeTcTBUKM ¢ TOCT 31370.

10.11 MNepeg npumeHeHuem CU, COPW, BcnomoraTenbHbIX U OMOMHUTENBHBLIX YCTPONCTB HEOBX0aANMO
NPOBEpPUTL Hanu4yve 1 LenocTHOCTbL 3aBOACKUX U MOBEpPUTENbHLIX NIOMO U KNelM, Hanudue OenCTBYOLLER
nosepku CU.

10.12 Bce CW npuBogAaT B paboyee COCTOSAAHUE W NMPOBOAAT HEODXOOMMblE U3MEPEHUS.

11 MNopsapok namepeHnn u o6paboTka UX pe3ynLTaToB

Pacuet pacxoga v obbemMa rasa, NpUBefeHHbIX K CTaHAAapTHLIM YCNOBUSM, BLIMOMHSAKT B aBTOMaTu4e-
CKOM pexunme ¢ npumeHeHmnem COPK.

Mpouenypa pacyeta pacxoja M obbema rasa, NpuMBeLEeHHbIX K CTaHO4APTHLIM YCITOBUAM, 3aBUCUT OT
MeToda NpMBefeHus n coctasa npumeHaembix CU.

11.1 B cnyyae npumeHeHUst MeToaa « T-nmepecyeT» BLIMOMHSAKT pernctpayuo u obpaboTKy nokazaHui
CM wu TC. NepecunTbiBaloT 0b6beM raza npy paboumx yCnoBUaX K CTAaHAAPTHLIM YCMOBUSM C MPUMEHEHUEM
dopmyn (1) u (2).

11.2 B cny4ae npyuMeHeHus meTofa «p TZ-nepecyHeTs» BbINOMHAKT peructpaunio 1 o6paboTky nokazaHun
CM unu CP, C gaBnenus raza 1 TC. BbluncnsainT KoadhUUNeHTbl CXUMaeMocT npyu pabo4ymx u ctaHgapT-
HbIX ycnoBusx. MNepecynTbiBaloT 06bEMHBINA pacxod u/nnu obbem rasa npu pabodmx ycrnoBusax K cTaHaapTHbIM
YyCIoBUSIM C npumMeHeHueM dopmyn (3) — (9).
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12 MNoaTeBepxaeHUe peanulyeMocT MeTOAUKU U3MEePEeHUNn

12.1 MNoateepkgeHne peanuayemoctnn MW, nanoxeHHon B HacTosllem cTaHdapTe, OCYLWECTBAIOT C
npuBNeYeHneM LPUOANYECKUX NMUL UMK MHOUMBUAYATNbHLIX NpegnpuHUMaTenei, akkpeauToBaHHLIX B COOTBET-
CTBMW C 3akoHopaTenbcTBOM Poccuickon ®enepaumn ob akkpeguTauun B HaLWOHANbHOW CUCTEME aKKpe-
OuTauuu Ha npaeBo aTTecTaunu MeToOMK (MeTo4oB) namepeHuin, nepen seogoMm YWPI B akcnnyaTtauuio unu
nocne ero peKoHCTPYKUMMK, a Takxke npu BHegpeHun MW Ha gencteyowem YWPT.

12.2 B npouecce akcnnyatauuun enageney, YMPI HeceT oTBeTCTBEHHOCTL 3a cobniogeHune TpeboBaHnia
MW, n3noxeHHOW B HACTOSLLLEM CTaHOapTe.

12.3 lNMpw nogTBepxgeHuu peanusyemocti MW yctaHaenueatoT:

- Hann4ve TEXHWYECKUX ONUcaHui U/Mnu pyKoBoACTB Nno skcnnyatauumn CU;

- Hann4ve nacnopToB Unun gopmynsapos CU;

- Hanu4ue akTa U3MepeHusa BHyTpeHHero anametpa UT npu npumeHeHun CP;

- COOTBETCTBUE YCMNOBUIA NPOBEAEHUSA U3MepeHnin TpeboBaHuaM pasgena 8;

- cooTBeTcTBME MOHTaxa Cl, BcnomoratenbHbiX yCTPOUCTB TpeboBaHMAM TEXHMYECKOW (3KcnnyaTtaum-
OHHOI) JOKYMeHTauumn 1 pasgena 9;

- cobnwaeHne TpeboBaHWi pasnena 5.

12.4 [loBepuTenbHbIE TPaHULLI OTHOCUTENBHOM NOrPELHOCTM pe3ynsTata n3aMepeHns 0bbeMHOro pac-
xofda u/unu obbema rasa, NpMBEOEHHbLIX K CTaHAAPTHLIM YCIOBUSAM, MO KaXO4OW peanu3auwu, gaHHon MW
yCTaHaBnMBaloT Ha OCHOBaHWW pac4eTOB B COOTBETCTBMWM C pasgenom 13. PacyeT npoBoguT HOpUONHECKOE
nuuo UMM MHOUBUAYANbHBIM NpeanpuHMMaTens, NpoBoAsLMe noaTBepxaeHue peanusyemoctu MW, no at-
TECTOBaHHOW nporpamMmme WnuM py4HbiM cnocobom. Pesynbrathl pacyeta OOMKHbI ABMATHCA HEOThbEeMMEMbIM
NPUNOXKEeHWEM akTa Nno nNpunoXxeHu b 1 ObiTk 3aBepeHbl NOLNUCHI0 NUA, NPOBOAMBLIEIO PacyeThl.

12.5 MNo peasynebratam noareepxaeHnsa peanusyemoctn MW coctaBnsaoT akT B COOTBETCTBUM C MPUITO-
*eHuem B. [lonyckaeTcs cocTaBneHue akta B popMe 3MNeKTPOHHOro OOKYMeHTa, MoAnNUMcaHHoro YCUNneHHom
KBanuULUNpPOBaHHOM 3NeKTPOHHOW NOAMUCHHD.

13 OueHKa norpewHoCTU pe3ynLTaToB U3MEepeHun

13.1 O6LwWmne nonoxeHns

13.1.1 OueHKy [OBEpUTENbHbLIX MPaHWL, OTHOCUTENBHOW MOrPELHOCTU Pe3ynbLTaToB U3MEPEHWIA NPOBO-
OAT B Lenax nogTeepkoeHna cobniogeHns TpeboBaHui K TOYHOCTY M3MEPEHUIA.

[oBeputenbHble rpaHvLbl OTHOCUTENBHOW NOFPELUHOCTM Pe3ynbTaToB M3MepeHuii o6bEMHOro pacxoia
u/unn obbema raza, NpUBeOEHHbIX K CTAHAAPTHLIM YCNOBUSAM, MPK MOBLIX COMETaHUSAX U3MepAeMbIX Napame-
TPOB MOTOKAa W Cpedbl He JoMKHa NpeBbiWaTh 3Ha4eHW, yCTaHOBMEHHbIX B pasaene 5, Ans COOTBETCTBYIOLLE-
ro YpOBHSA TOYHOCTM M3MEPEHNNA.

Mpw npoBeaeHUn N3MepeHnin pacxona 1 obbema rasa, NpUBEAEHHLIX K CTAHOAPTHLIM YCMOBUAM, C NpU-
MeHeHneM kanubposaHHbix CW, gonyckaeTcsl NpoBOAMTL OLEHKY HEONpeaeneHHOCTN pe3ynsTaTtoB u3mepe-
HUWA. ANTOPUTM OLEHKM HeomnpeneneHHoCTM NpuUBeaeH B NpunoxeHun B.

13.1.2 JoBepuTerbHble rpaHnLbl OTHOCWUTENBbHOW MOrPeLIHOCTM LOMKHbl OblTe NpeacTaBneHbl ABYMS
3HaYaLlrmMu undppamu.

13.1.3 paHWubl cOCTaBNAKOLWEN OTHOCUTENBHOW NOTPELLHOCTN pesynsrata U3MepeHun BeNUYMHbI y, Bbl-
3bIBAEMOW OCHOBHOW norpelHocTbio CH, Boy BbIMUCIIAOT Mo oopMynam:

- MPY M3BECTHbLIX Npefenax AoMNycKaeMoh OCHOBHOW abCcOoMnTHOM MOrpellHocT Ay Unu gonyckaemom
OCHOBHOW OTHOCUTENMbLHOW NOrPeLwHoOCTH @Dy:

5 4z Aoy = :
oy = y 1007601/, (15)
- Npu M3BECTHbLIX Npegenax ,EI,OI'IyCKBEMOVI OCHOBHOMN FIDMBE,EIEHHOPI norpewHoCTHn Yoy:
€CM1 HOPMUPYIOLLMM 3HAYEHWeM ABMAETCA AManasoH uamepeHun (v, — y,,)
Ys = Vu
Boy = Yoy - v (16)
17
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ecn HOPpMUpPYKLWKUM 3Ha4YeHNeM ABJITAETCH BerHMI?I npegen VISMEDEHMFI

Soy = Yoy 22 (17)
y

13.1.4 paHMUbl COCTaBMNAOLEN OTHOCUTENLHOW NOrPELLHOCTY pe3ynsTata M3MepeHuil BENUYUHBI V, Bbl-
3bIBAEMOW AONOMHUTENBHON norpewHoctelo CH, 0BycnoBneHHON BHELWHeN BNUAIOLWEN BENNMYMHOWN, Bﬂy Bbl-
4YUCAT No popmynam:

- NpU HOPMUPOBAHMWM MpefenoB OoMycKaeMbIX 3HAa4YEHUHA NOrpeLLlHOCTM NPY HAaUMBOMNBLUMX OTKMOHEHUSIX
BHELUHEeN BMUSALLER BENNYNHBI OT HOPMAarnbHOIo 3HAYEeHUS:
yB - yH

=0 (18)

A
_ Ay _
5 ,T1oo,yﬂy Ay

ay

v Yoo G)ﬂy — npegen gonyckaeMon abconioTHOW, NpUBEAEHHOW M OTHOCUTENbHOW AOMOMHUTENbHOW
MOrpeLIHOCTH, COOTBETCTBEHHO;

- Npy HOpMUpoOBaHWK NpenenoB A0NyCKaeMblX 3Ha4YeHUn KOGC*)CPMLI,VESHTOB BIMNAHWA!

roe A

5,y =LA

Vi—VWy A% Ax
ny = =1bn =Op
Yy Ax, y o Axy Axy

(19)

ay Vo @ny — npegen gonyckaemol abcontioTHOW, NPUBEAEHHOW W OTHOCUTEMLHOW AOMOMHUTENbLHOW
MOrpPeLUHOCTY MPU OTKNOHEHUM BHELLUHEW BIIMAIOLEN BENWMYMHBI Ha AX,,;
Ax — OTKMOHEHUWE BHELIHEeW BNAKLEN BENUYNHBI OT HOPMAarnbHOro 3Ha4eHus.
13.1.5 JoeepuTtenbHble rpaHnLbl OTHOCUTENBLHOW MOrpPeLHOCTH 8y pe3ynsTaToB U3MEepPEeHWA BENUYUHbBI
y BbIYUCAAKT MO popmMyrnam:
- NpWY UCNONb30BAHUN N3MEPUTENBHONM Lenu NocrnefoBaTensHO CoeauHEHHbIX CU:

0,5
| !

8, =| 2|82, +282 , (20)

i=1 j=1

rae A

roe | — 4ucno nocnefoBaTenbLHO COEANHEHHLIX KOMMOHEHTOB M3MEPUTENbLHOM LUenu, UCNonb3yeMblX Ans
M3MEepPEeHUs BENUYMHEI ;
Soy, — cocTaensiowas OTHOCVITeJ'.IbHOFI NOTPELHOCTH pesynbTata M3MepeHUn BENUUNHLI ¥, Bbl3BaHHas
OCHOBHOW MOTPELLUHOCTbIO -T0 KOMMOHEHTa M3MEPUTENBHON Lienu;
m; — 4YUCNO BNUAIOWMX BEMUYMH Ha COCTABMALWY OTHOCUTENLHOW MOrpeliHocTH pesynbraTa
M3MEpPEHUIA BEMWYMHBI ¥, BHOCUMYH i-M KOMMOHEHTOM U3MEPUTENBHON Lienu;
SHW — cocTasnsawwas PTHOCMTEJ‘IbHOﬁ MOrpewHocTH pesynbrata wsmepiaHmﬁ BENNYMHbI J, BbI3BAHHAS
LONOMHUTENBHO NOrpeLlHOCTLI /-T0 KOMMOHEHTA U3MepUTENbHON Lenu oT j-il BNuaLleil Benu-
YMHBI;
- NMPW UCNONb30BaHUN N3MEpPUTENbBHOro KaHana ¢ HopMUpPoBaHHbLIMKU MX:

- 0,5
2 2
=

roe 3,, — COCTaBMALWAsA OTHOCUTENLHOM MOrPELIHOCTY pesynbTata U3MEpEeHUi BENUYNHLI y, Bbl3BaHHas
OCHOBHOMI MOrpeLLHOCTEI0 U3MEePUTENLHOro KaHana,
Sny_ COCTaBNsoLLAaa OTHOCUTENLHOW MOrpeLlHOCTN pesynsTata M3MepeHud BenuyMHbl Y, Bbi3aBaHHas
AOMNOMHUTENBHOW NOrPELLHOCTBI0 M3MEPUTENBHOMO KaHana oT j-i BNUSIIOLLEA BENUYUHbI.
13.1.6 [loBepuTenbHble rpaHnLibl OTHOCUTENbHOM NOrpeLIHOCTH 8 peaynsTaToB U3MEPEHWI BENTUHYUHBI
y, KoTopas cBA3aHa (OyHKUMOHaNLHOM 3aBUCUMOCTLIO C M3MepsAeMbIMIA BerIVI‘-IMHaMM y; (Hanpumep, Temnepa-
TYPOW, A@BNEHMEM, KOMNOHEHTHBIM COCTaBoM) y = f(y4, ¥5, ..., ¥,), BBIMNCAAKT No dopmyne

0,5
8, = (J‘ yf] +2132 , (22)
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roe Syf — CcOCTaBnsALLan OTHOCUTENBHON norpewHocCcTH, I'IpMI'II/ICbIBaEMOI:;I q)yHKLI,VIOHaJ'IbHOﬁ 3aBNCUMOCTH;
D — OTHOCUTENbHbIN I{OSCIJC*JMLI,VIEHT YyBCTBUTENIBHOCTW BEITNYWHBI ¥ K UBMEHEHWKD 3Ha4YeHuA i~ n3me-
pAaemMmon BenNU4YMHbI,
8” — [oBepuTEerbHble rPpaHnLbl OTHOCUMTENBHOW MOrPELHOCTH pe3yneraTtoB M3MEPEHWI BENMUYUHBI «Vi'

Mpwv M3BECTHLIX rpaHMLax abconoTHOM NOTPELHOCTI Ay NN OTHOCMTENbLHOI pacliMpeHHon Heonpeae-

NEeHHOCTKN U;,f, npunuceIBaemMon PyHKLMOHaNLHON 3aBUCMMOCTH, NOrPELLHOCTb Sy, BbIYUCAAOT Mo hopmyne

Ayy ,
8, =—=100=Uy . (23)
¥
OTHOCUTENbHBIA KO3 MUUNEHT YYBCTBUTENBHOCTH f}yf BbIYUCHAKT MO hopmMyre
_ g Yi
ﬁy, = fy} 7, (24)

roe f}j — YacTHasa NpousBogHas yHKUUM £ no y;.

Ecnn HensBecTHa matemaTnyeckasi B3auMOCBA3b BENTUYMHBI y C BENMUYMHOW y; v anddepeHuymposa-
Hue hyHKUMK f 3aTpYAHEHO, 3HAYEeHNe YacTHON NPOU3BOgHON fj’/'_ BbIYMCNAOT No dopmyne
. flyi+ay)=flyi)
fy, = ’ 2
Ay;

roe Ay; — npupalleHve -1 n3amepsaemMor BenuumHbL.

3HadeHue npupatlieHus aprymMmeHTa Ay; pekomeHayeTcs BbibupaTte He Goree abcomoTHOM NOrpeLHOCTH
BEMUYMHBI ;.

13.1.7 'paHnubl OTHOCUTENBHOW MOrPELLUHOCTU PE3yNbTaToB U3MEPEHMIA BEMUYKUHBI ¥, KOTOpaA NpUHATAa
YCMOBHO-MOCTOAHHOM, Sy BbIMMCIIAOT Mo oopmyne

g = Ymax = ¥min 200, (26)
Ymax T ¥Ymin \/§

M€ Ymax Ymin — TPaHULbI BENWYMHLI ¥ 38 Mepuoa BPEMEHW, B KOTOPOM BEMUYMHA ¥ MPUHATa B Ka4ecTse
NOCTOSIHHOM.

)

13.2 ®opMynbl pacyeTa OTHOCUTENLHON NOrpPeLHOCTU pe3ynLTaToB U3MepeHUid pacxoaa rasa

13.2.1 [JoBepuTenbHble rpaHWLbl OTHOCWMTEMNbHOW MOrPELUHOCTY Pe3ynbTaToB M3MepeHu 00beMHoro
pacxofa rasa, npMBefeHHOro K CTaH4apTHLIM YCNOBUAM, ch BbIMUCAT Mo hopmyne

0,5
2 2 ~ ’
5a. _[ggv +82+(1-07 ) 83 +(1+ 07, ) 8 +8§,ZC] , (27)

— COCTaBndawLlan, OSyCHOBﬂeHHaﬂ NnorpeLlHoOCTbO VI.?.MepE.‘HVII?I 0B6BLEMHOTO pacxona rasa npu
pa6oqux YCIOBUAX]

8 — cocTaenfAwoLwas, OGyCJ’IOBJ’IEHHaﬂ anropnTMmom Bbl4MCNEHUn 00BLEMHOIO pacxonga rasa,

npuBedeHHOro K CtaHgapTtHbIM YCITOBUAM, U €ro ﬂpOFpaMMHOﬁ peanwsau,ueﬁ;

roe qu

f}zp, ﬁZT — OTHOCUTENbHbIN KO3MMPUUMUEHT YyBCTBUTENLHOCTU KO3 MULNEHTE CHUMAEMOCTU K N3IME-
HEHWIO JaBNEHUSA N TEMNEepPaTypbl, COOTBETCTBEHHO;

8_— cocTaensioLwas, obycnoeneHHas NorpewHoCcTbI0 M3MepeHnid abcomnMTHOMO AaBNeHNs rasa;

8, — cocrasnswoLias, 0bycnoBeHHas norpelwHoCTbI0 U3MepeHnii TemnepaTypbl rasa;

62/20 — cocTaensowas, obycrnoBneHHas NorpeLlHoCTbI0 ONpeaeneHnst OTHOLWEHW:A kKoadduumneHTa
CXUMaeMOCTV rasa npu pabo4ymx ycnoBMsx K KO3ULIMEHTY CUMaAEMOCTU NPKU CTaH4apT-
HbIX YCnoBusx 6e3 y4eta NnorpeLlHocTM U3MEepPEeHWA AaBNEHWUA U TeMnepaTypbl.
13.2.2 B cny4ae npumeHeHuna MBK, y kotoporo MX HopmMmypoBaHel ¢ ydeTom MX CW gasneHns u Tem-
nepaTtypbl, JOBEPUTENbHbIE FPAHULLI OTHOCUTENbLHOW NOTrPELLIHOCT pPe3ynbLTatoB 3MepeHnin 06 beMHoro pac-
X0[fa rasa, NpUBeOeHHOro K CTaHA4apPTHbLIM YCITOBUAM, ch BbIYUCAAKT No opmyne

05
_ |2 2 2 ’
&g, = [qu + 005 62/25] , (28)
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rae §,,, — cocTaBnsiowas, obycrnoeneHHas norpelwHocTso VBK;

Sz;zc — cocTaBnsowas, obycrnoBneHHas NorpeLLHOCTb0 onpedeneHns OTHOWeHUS KoadduLmMeHTa cxmnma-
€eMOCTH raza npu pabo4mx ycrnoBusax K KO3ULMEHTY CXUMAEMOCTH NPWY CTAHAAPTHLIX YCNOBUAX.
13.2.3 B cnyyae npumeHeHust MIBK, y koToporo MX HopmupoBaHsl ¢ ydeTtom MX CW gasneHuss n Temne-
paTtypsbl, 1 NOTPELUHOCTU pacyeTa KO3 PULUNEHTOR CXUMAEMOCTU, JOBEPUTENLHbLIE FPaHKLLbl OTHOCUTENLHOW
MOrpeLUHOCT pe3ynsTaToB U3MepeHUii 0BBEMHOrO pacxoda rasa, NPUBELEHHOIO K CTaHAapTHLIM YCMOBUSAM,
SQC BbIYMCASAT No hopmyne

0,5
8, = [afw +5§BK} . (29)

13.2.4 B cnyyae npumeHeHus MBK, y kotoporo MX HopMmupoBsaHsl ¢ ydetom MX CU obbemHoro pacxoaa
rasa npu pabo4mx ycnoBusax, AaBrneHUs U TemMnepaTtypbl, HO Be3 yyeTa NorpewHocT pacyera KoappuumeH-
TOB CUMaeMOCTUW [OBEPUTENbHbLIE TPaHNLbl OTHOCUTENBHOW NOrPELLUHOCTU PEe3ynbLTaToB M3MepeHnin obbeM-
HOro pacxofa rasa, Np¥BeAeHHOro K CTaH4APTHLIM YCIOBUAM, ch BLIYUCIIAOT No popmyne

0,5
2 2 ’
ch = |:8HBK + SZ/ZC] . (30)

13.2.5 B cniyyae npumeHeHusa VBK, y kotoporo MX HopmupoBaHbl ¢ ydeToM MX CW obbemHoro pac-
XxoAa rasa npv pabodmx ycrnoBusx U TeEMNepaTypbl, AOBEpPUTENbHbIE FPaHWLbl OTHOCUTENBHOW MOrPELLUHOCTH
pe3ynsTaToB M3mepeHun 06 beMHOro pacxofa rasa, NpUBeAEHHOMo K CTaHA4apTHLIM YCIOBUSAM, ch BbIMUCIIAKOT
no popmyne

05
2 ’
2 2 2 q2 32
aqcz{smgﬁ(wﬁzp} 8p+ﬁZT8T+82/ZC] . (31)

13.3 CocTaBnsolMe NorpewHoCcTU pe3ynLTaToB U3MepeHMidi pacxoga rasa

13.3.1 CocTaBnswLlyr, 06yCcnoBNeHHYH MOrpellHocTb0 M3MepeHuii 06 beMHOro pacxona rasa npw pa-
60o4MX YCNOBUSX, qu BbIYMCNAT Mo hopMyne

05
2 2 :
B, = [SCP cm + 6c:owm] : (32)

rae 8gp oy — TPAHMLbI OTHOCUTENBHOW MOTPELUHOCTY PE3YNLTAaTOB 3MEpeHui 06beMHOro pacxoaa rasa npu
pabounx ycnosusx, uamepeHHbix CP nnm CM;
dcopy — PaHUUbl OTHOcUTenbHOM norpewHoctu COPU no npeobpasosaHuto BeixogHoro curhana CP
mnu CM.

13.3.2 CocTaBnswLyo, 06yCNoBNEeHHY0 NMOrpeLlHOCTHI0 U3MepeHni abconTHOrO AaBneHns rasa, §

fo)
BbIHYUCIAKT NO cbopr\nynaM:
- Npy NpUMEHEHUU npeoﬁpaaoBaTenel?l abconTHOro AaBneHunA:
J 0,5
_ 2
sp=|282 | (33)

i=1

r,uel — 4YKMCNoO nocnenoearteribHO coedMHEHHbLIX KOMMNOHEHTOB M3MepMTeanOﬁ uenun, ncnornb3yemMmblix OnA

N3MepeHnsd M36bITOYHOIO OaBMEHUS;

8P1’ — IpPaHuLbl OTHOCUTENLHOW MOMPELLHOCTH pe3yneratoB M3MEepeHui abconTHoro 0aBreHus rasa j-ro
KOMMNOHEHTA, BXOAALWEro B COCTaB U3MEPUTENBLHOW Lenn C y4eToM OOMONTHUTENbHbBIX COCTaBNAR-
WX NorpewHoCT, Bbi3BaHHbIX BHEWWHUMW BITUAKLWLWMU BENTUHUHAMMU;

- nNpy NpUMEeHeHUN HDEOGDBBOBGTBHEﬁ M30bLITOYHOTO AaBneHna:

i

2 2
P 2 Pa 2
p ( p E wi p Pa ( )

roe 6,0 ~ — FpaHnubl OTHOCUTEIBHOU NorpelHoOCTN pe3ynbraTtoB M3MEpeHVII7‘I 130bITOYHOTO [aBreHusd rasa i-ro
i o
KOMMOHEHTa, BXOAAUlero B CoOCTtaB U3MEPUTENBHOW LIENKX C yHeTOM O0MNOJTHUTENbHBIX COCTaBIMAK-
LKX NOrpewHoOCTH, Bbl3BaHHbIX BHELWWHUMKW BNUAKLWMMW BENMUYNMHAMW;

20
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Spa — rpaHuubl OTHOCUTENbLHOW MOrPELLUHOCTA Pe3ynbLTaToB M3MEPEHWI aTMOCHEPHOrO AABMEeHNA C y4eToM
OOMOMHUTENbHBIX COCTABMALLMX NMOrPELLHOCTU, BbI3BAHHBIX BHELLHMMMW BIUAKLLUMKA BENUYNHAMMU.
Ecnu atmocdepHoe gaBneHue okpyxatollero Bosgyxa unv abconoTHoe AaeneHve rasa npuxato YIB,
TO COOTBETCTBYHOLUME 3HAYEHUS 8 Sp BbIYMCHIAOT No hopmyne (26).
13.3.3 CocraBnswoLyto, o6ycnoaneH HYI0 MOTPELIHOCTLI0 U3MEePEHUIA TeMNepaTypbl rasa, o1 BbIYMCIsAT
no opmyne
0,5

|
> | (35)
i=1

rae !/ — 4ucno nocnegoBaTtenbHO COEAWHEHHbIX KOMMAOHEHTOB M3MEepUTENnbHONW Lenu, Ucnonb3yemblx nd
MaMepeHnsa Temnepartypbl;

BT; — rpaHuubl OTHOCUTENBHOW MOTPELHOCTU Pe3yrnsTaTtoB M3MepeHu TemnepaTypsbl rasa, /-ro KOMrno-
HeHTa, BXOASILLEero B COCTaB U3MEPUTENbHOW Lenu ¢ y4eTOM A0MNONHUTENbHbBIX COCTABNSAKLWMX NO-
rPELHOCTH, Bbl3BaHHbLIX BHELUHWUMMW BIMAIOWNWMA BENNYUHAMM.

13.3.4 CoctaBnswulyo, 0OyCrNOBMNEHHYK MNOrpPeLlHOCTEI0 OnpedeneHnss OTHOLLIEHWUA Ko3addguLMeHTa
CXXUMAaeMOoCTU rasa npu paboumnx ycnoBusix K KoauLUEeHTY CXUMaeMOCTI rasa nNpu cTaH4apTHLIX YCIIOBUAX

BZI.ZG BLIYMCIAT Mo hopmMyne

0.5
5 =82+2+922+<}22+2 2 | 52 2 42 2 |
21z, Z, SZC V5 8 8 f}(z,,z ) Sp O iz ) Sx ﬁ(Z;‘Z ), Sxy (36)
Xy
rae 8z, 875, — FOBEPUTENbHbIE MPaAHNLIbI OTHOCUTENBHBIX NOTPELIHOCTEN, NPUNNCAH-
Hbl€ YpaBHEHWAM, NMPUMEHAEMbBIM 054 pacyeTa KOQCbeIALWIEHTa CHW-
MaemMoCTKh npwn pa60q|/|x N CTaHOAPTHbIX YCITOBUAX, COOTBETCTBEHHO;
07, U7, — OTHOCUTENbHLIE KOS(AUUMEHTLI HyBCTBUTENLHOCTU KOI(DDULMEHTa
CKUMAEMOCTH ra3a npu paboymnx yCrnoBUSX K M3MEHEHWIO JABMeHNs 1
TEMNEPAaTypbl ra3a, COOTBETCTBEHHO;
6] , V) . ) — OTHOCUTEIbHbLIE KO3 MUNEHTblI YYBCTBUTENBHOCTHM OTHOLWIEHWA KO-
(21z,) (21z,), > V(2iz,) thu ¥

athpULMEHTa CHMMAEMOCTI rasa npu pabodmx ycrnoBusix K koadpdu-
LWEHTY CXUMaEMOCTH ra3a npu cTaHAapTHLIX YCNOBUAX K U3BMEHEHUIO
NMOTHOCTUM ra3a npu cTaH4apTHbIX YCNOBUAX, a30Ta M AMoKcuaa yrne-
poga, COOTBETCTBEHHO;

Spc— rpaHunybl OTHOCKTENbLHOMN NnorpewHocT pesynbratoB onpeneneHud
NIIOTHOCTK ra3a npv CTaHgapTHbIX YCITOBUAX;
Bxa’ Sxy — OoBepuTerbHblIe TpaHWUbl OTHOCUTEINBbHbLIX HOFDEUJHOCTEﬁ pe3ynbra-
TOB U3MEpPEeHUN MOJNTAPHOWM O0ITKM a30Ta U AWOKCKUAa yrnepoaa, CcooT-
BETCTBEHHO.

ﬂpm BbIYUCIMEHWN COCTABNSLLERN, OGYCHOBHGHHOI;I norpelwHoOCTBO onpegeneHna OTHOWeHWA KOSCDCDM-
UMneHTa CXKMMaeMoCTH rasa rnpu paﬁoqu YCNoBUAX K KDSquDMLIMEHTy CXKUMaeMOoCTW rasa npu CTaH,ﬂapTHbIX

yCHOBMFIX Ges ydeTa norpewHocTn MSME‘pEHMVI AaBlieHnA U TeMmnepartypbl 3Ha4eHWUA COCTaBMNALLINX ﬁ Sp n

13\ 87- NPUHUMAKT PaBHbLIMM HYTIHO.

Ecnuv oTHoLeHWe KoadhuLMeHTa CXXUMaeMOCTH rasa npy pabounx YyCrnoBuax K KoagULMEHTY CxXUMa-
€MOCTM rasa npu CTaHAapTHLIX Ycrosusix npuHaTo YIB, To cooTeeTCTBYOLIEE 3HAYeHNEe O, > BbIUUCASAT
(1

no dopmyne (26).
13.3.5 [JoBepuTenbHble rpaHULbl OTHOCUTEINBHOW NOrPeLuHOCTH Pe3yrnbsTaToB OnpeaeneHns MonspHom
O0MnY KOMNOHEHTOB rasa Sxa, 8Xy M NNOTHOCTW ra3a Npy cTaHO4apTHbIX YCIOBUAX BbIYMCASOT No doopmyne (26).

13.4 OueHMBaHUe NOrPeHOCTU pe3ynLTaToB U3MepeHu obkLema raza

ﬂpm OoUeHKe OOBepUTEeNbHbIX rpaHuy OTHOCUTEIbHON MOrpewHoOCTHn MSMepEHMIﬁ obbema rasa, npwuee-
OEHHOTO K CTaHO4apPTHbBIM YCIMOBUAM, YYUTLIBAKOT COCTaBNALWMKE, O6yCﬂOBJ’IEHHbFe norpelwHoOCTBo M3MepeHMI:‘I
0bbLeMHOro pacxofa rasa, npuBeeHHOro K CtTaH4apTHbIM YCINOBUAM, U PpA4 O0MONHUTENBHbIX!
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- COCTaBnaAwLada, OGyCJ’EOBDEHHaﬂ norpellHoOCTbO onpeaeneHna MHTepBana BpeMeHu 61:’ B Te4YeHWe KO-
TOPOro BblYMCNAKT obbem rasa;

- COCTaenAwLan, OGyCJ’IOBJ’IEHHaﬂ )J,VICKDETHSELI,MGﬁ aHanoroBblx curHanoe CH Bo BpemMeHn S.El "

Ecnu 3HauveHne 8‘[ He npeBblillaeT +0,02 €'/c), TO 0ONyCKaeTCA ee He y4UTbiBaTb NMpW pacyHeTe JOBEPUTEINb-
HbIX TpaHuny OTHOCUTENBHOW NnorpelwHoCTN pe3ynbraToB MBMepeHMﬁ obbema rasa, npuBeeHHoOro K ctaHgapT-
HbIM YCITOBUAM.

3HaueHue S.Ely ONS Kax0W M3MepﬂeMOﬂ BEMWNYMHBLI BBIMUCNIAKT NO cpopmyne

200( Az 08 At & 2 AT -] e
O i o) W | T ’ 37
a, 7 1 -1, T T, E(yr y) T — T, — AT E(yr y)(yf+1 y) (37)
raoe 7 — CpefHee 3Ha4YeHKne BEJTMHYUHBI ¥ B MHTEpPBane (TK == TH)’

¥; — 3HauyeHue BenuumnHbl y B /-l TOUKe B MHTepBarne (1, — T,) C LUarom AUCKpeTU3auun At;
T, T, — BPEMsi Ha4ana v KoHUa nepruoaa BpeMeHn MHTEerpupoBaHns, COOTBETCTBEHHO, C.
3HaueHne Bﬂ reoMeTpu4eckn CyMMUPYIOT C JOBEPUTENbHbLIMU rPaHULaMN OTHOCUTENbLHOW MOrpeLUHo-
CTW peaynkTaTa U3MepeHnid BeNWYMHBI, BbIYUCNEHHOW B cooTBeTcTBMK ¢ 13.3.1—13.3.3.
Ecnu nHTepean guckpetusauumn At He bonee 1 ¢, TO 3Ha4YeHue Sﬂ OonycKaeTcs npMHUMaTh paBHbIM
¥
HYM0.
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MpunoxeHune A
(cnpaBo4yHoe)

PekoMeHAayeMble o6nacTu npMMeHeHUs cpeAcTB U3MepeHUin o6 bLemMHoro pacxoga u o6bema rasa
¥ npoueaypa BelGopa ux Tunopasmepa

A.1 PexomeHayeMble o0bnactv npMMeHeHUA CHEeTYUKOB MeMOpPaHHbIX U CTPYWHLIX pacxoaomMepos
(cueTyMKOB)

PexomeHgyemble obnactu npumeHenus CM u CP npueenenrbl B Tabnuue A.1.

Tabnuua A1

Tan MakcumaneHo gonycTumoe OunanasoH [uHamMmu4eckmne n3ameHeHns YpoBEHbL TOYHOCTU
13bbITOMHOE gasneHue rasa, Mla pacxogoe pacxopga M3MepeHuin
CM 0,005 1:160 [lepemeHHbIA, NyNbCUPYIO- B, B
LKA, NPepbIBUCTLINA
CP 0,6 1:40 MNepeMeHHbIn A, b, B
1:250

MpumeyvyaHne — BoamoxHocTb npumeHeHna CM unmn CP BHe obnacTei, ykasaHHbIX B HacTosLen Tabnuye, pe-
KOMEHOYETCA ONpefensTs Ha OCHOBE AaHHbIX onvucaHua Tuna C n nHpopmaumm o HagexHocT paboThl KOHKPETHOMO
CM unu CP, ocHoBaHHOW Ha onbiTe WX SKCnnyaTauun.

A.2 Mpoueaypa BbIGopa TUNOpa3Mepa CYETYMKOB MEMBPaHHbIX U CTPYWHbLIX pacxoOoMepoB (CHeTYUKOB)

CP He gonyckaeTcsi MPUMeHATe NpU NyNeCUPYIOLLEM W NpepbiBUCTOM noToke. MNpumerneHne CM gonyctumo ans
BCEX TUMOB MOTOKa.
Bribop Tunopasmepa CM v CP npoBogsaT B cnegytolleld nocneqoBaTensHOCTU:
o a) BbIYWUCMAKT MAakcUMarbHbIA 1 MUHUMAaneHbIA 06beMHBIE pacxodbl rasa npu pabodnx ycnoBusax qy, - v, NO
opMynam:

7oy - P,
_ max _Fc.
Wonar = Vomax T pr (A1)
T”' . p
_ min " Mc
qvmm qusn TC . pr’ﬁax 1 (Az)
roe quax’ quin — MakcuMarnbHoe U MMHUMarnbHoe 3Ha4YeHne o6beMHoro pacxona rasa, npuBeeHHoro K CtaHgapTHbIM

YCNOBUAM, COOTBETCTBEHHO;
— MWHMMarnbHOE 3Ha4YeHue OaBneHVs U MakcumarneHoe 3Ha4YeHne TemnepaTypbl rasa, COOTBETCTBYIO-
We MakcumanbHOMY noTpebneHwuto rasa;
— MakcumanbHoe 3Ha4YeHue AaBMneHus M MUHUManeHoe 3Ha4YeHne TemmnepaTypbl rasa, COOTBETCTBYIO-
e MUHUMaNbLHOMY NoTpebneHuto raza;
©) ecnu umetotcs TunopasmMepsl CM unu CP ¢ BepxHUM NpefenomM wamMepeHwuid, NpeBbILLaLuM MakcuMansHbIN
pacxof rasa, To eoldupator CM unu CP, y koToporo BepxHUI nNpeden uaMepeHuin asnsetcs dnuxanwmm 60rbLUKMM K 3Ha-
HEHMIO gy . )
OnpenensoT MUHUManbHbIA 06beMHbIM pacxod rasa npy pabodmx ycnoBuax Qv KOTOPbIA MOXET BbITe M3MepeH
¢ nomoLybio BelidpaHHoro CM munnm CP ¢ OTHOCUTENBHOW MOrpellHOCTLI0 He MpeBbillaloller 3Ha4YeHWd, NpMBeAEHHOTO B
pasfene 5 4nA COOTBETCTBYIOLLErO YPOBHSA TOYHOCTH M3MEPEHUIA.
MpoBEPSAIOT BLINOMHEHWE YCIOBUSA

' v
pmin’ Tmax

" "
Prmax: Tmin

qvmin (A‘?’)
Ecnu ycnoeue (A.3) BbINOMHAETCA, TO A4ocTaTto4HO BelibpaHHoro CM unu CP, B npotueHoM cnyyae YWPI Tpebyetca
OCHACTUTb HECKONLKUMW NapannenbHo yctaHosneHHsimu CM unu CP unu BeibpaTth apyro mMetog uaMepeHus ¢ bonee

LUMPOKUM OMHaMWYECKMM Onana3oHOoM.

<qy

min
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Mpunoxenune b
(pekomeHgyemMoe)

dJopMa dKTa noaATBepXKAeHUA peanu3yeMoCTU METOOWNKH H3MepEHHﬁ

HanMmeHoBaHWe akkpeqWnTOBaHHOIo KpUanMYecKoro nuua mn MHAMBKMAyansHOro npegnpuHrumMaTena

AKT
MoATBEePXKAEHUA peann3yeMocT MeToAMKN U3MepeHnin pacxoaa u obsLema npupoaHOro rasa, U3noXeHHoOn
B FOCT P 8.995

Ne oT « » 20 r.
Ha
HaumeHoeaHve YUPT
Anpec
OcHoBaHue

1 MNepe4yeHb cpeacTB U3MEPEHUIA

Tadnuua 1

Ne n/n | HaunmeHosaHue CH | [ranasoH nsamepeHuin | MorpelwHocTb Ne 8 PUDOEN | MM, ner

MpumeyvyaHuna
1 PNPOEN — depepaneHbiil MHPOPMALMOHHEIA hoHA no obecnevyeHnio eAMHCTBa N3MEPEHWIA.
2 MIMW — mexnoBepoYHbIA UHTEpBarn.

2 Hanuuve ¥ KOMNNEKTHOCTb TeXHUYEeCKOW AoOKyMeHTauum Ha CU

npw oTCyTCTBUM yKasaTb CY v ycTpolicTBa, Ha KOTOpble OTCYTCTBYET AOKYMEHTaLu1s

3 CocTosiHMe 1 ycnoBus akcnnyarauuu CU

COOTBETCTBME, HECOOTBETCTBME TPEDOBaHUAM TEXHWYECKON (IKCMNyaTaUMoHHOW) OKYMEHTaL MM

Tatbnuuya 2

Ne n/n MapameTp [Onana3oH naMmeHeHns

4 CooTtBeTcTBUE XapakTepucTuk CU ycTaHOBNEHHLIM TEXHUYECKUM TpeboBaHUAM

Tabnuuya 3

Ne n/n | HaumeHosaHue CU | 3aBofcKkon Homep | Pesynetat noBepku | Tekylwasa gata noBepku

5 [loBepUTenbHbIe rPaHULbl OTHOCUTENBLHOW NOrPelWHOCTH U3MepeHuIi o6 beMHoro pacxoga u/munu obsvema
npyvpogHoro rasa
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6 PesynbTaTthl npoBepky cobnogeHna Tpedoeanni FOCT P 8.995

Tabnuua 4
CooTBercTeue
HavnmeHosaHWe onepauun Nposepkm HaumeHosaHue aokymMeHTa
Oa Het

MpaBunbHocTe MoHTaxa CW, cootBetcTBue ycnosud | TOCT P 8.995,

npoBeaeHns U3MepeHui aKCnnyaTauMoHHasa JOKyMeHTaLuus

CobnrogeHue npouenyp obpaboTku pesynsTatoB U3MepeHu [OCT P 8.995

CobntogeHue TpeboBaHWIA K NoKasaTensam TOMHOCTM amepeHnin | TOCT P 8.995,

HOPMAaTUBHbLIA AOKYMEHT
7 NepeyeHb HapyLweHUA
3anonHAeTca npy Hann4dmm HapyLIJEHVIﬁ
8 BeiBoabl
PykoBoguTenb akkpeouToBaHHOMO
IOPWAMYECKOro niua unu
WHOWBUAYaNbHBIA NpeanpvHuMaTenb
NIM4HaR NOANUCE UHULMans!, hamMunua
M.T1.
McnonHuTens:
NUYHAa" NOANUCE vHULMansl, hamunus
25
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MpunoxeHune B
(cnpaBo4Hoe)

OLI,EHKa HeonpegeneHHOCTU pe3ynbraTta H3MEpEHVIﬁ

B.1 O0wume nonoxeHus

B.1.1 OueHka HeonpedeneHHOCTW PE3YNETAaTOR M3MEPEHU pacxofa u o6bema raza NpoBOAUTCH Ha OCHOBE 3HaYe-
HWIA HeonpeneneHHOCTU pesynbTaToB KanubpoBkKn npumeHsemMblx CIA.
B.1.2 OTHOCUTENBHY pacluMpPeHHY HeonpeneneHHocTb (Mpy KoaddhmumMeHTe oxBarta 2) pesynsrata uaMepeHui
BEMWYMHBI ¥ BEIYUCAAOT Mo opmMyne
U;, = 2u;, (B.1)

roe ul,ﬁ OTHOCUTENbHAsA CTAHAAPTHaA HEONPEAENEHHOCTE BENNYUHLI y.
OTHOCUTENBHAA pacluMpeHHas HeoNnpeaeneHHoCTs AoMmkHa BbITe NpeacTaBneHa ABYMS 3Ha4YalMMn Ludpamu.
B.1.3 OTHOCUTENbHYH CTaHOAPTHYK HeonpedeneHHOCTb u‘oy pesynsTata M3MepeHWin Benu4unHel y 6ea ydeTta Oo-
MOMHUTENbBHBIX COCTABMNAKLUUX HEONPEAENEHHOCTW, BbI3BAHHBIX BHELLIHUMW BAMAKOLWUMKA BENMYMHAMMW, BLIMUCNSAKOT NO
dhopmyne

’

[e]

; Uoy oy

ul, = —=—100 = , B.2
oy Y- ) (B.2)

roe on — pacLuMpeHHas HeonpeaeneHHoCTb pesynbTaToB Kanwbposkn CH, npymMeHseMoro Ans uamMepeHnin BeNWYnHbI y;
U'Uy — OTHOCUTeNbHas pacluMpeHHas HeonpeaeneHHoCTb pesynbTaTos kanvbpoeku CK, npumeHsemoro Ans
V3MepeHNi BEMNYNHBI V;
k — koadbduUMEeHT oxBaTa, yKka3aHHbIN B cepTudumkate kanvbposku CH.

HononHnTensHyo CTaHAAPTHYIO HEOMPEAENEHHOCTb Uy, Pe3ynTaTa U3MepeHNii BENUYNHBI ¥, BbI3BAHHYIO BHELLHeN
BNUAIOLLEN BENUYMHON, BEIYUCNAKOT No hopmynam:

- NPV HOPMWPOBAHWUW 3HAYEHWUIN HEOMPEAENEHHOCTM NPKU HaMBonNbLUMX OTKIOHEHUSX BHELUHEN BMUSIOWEN BENUYN-
Hbl OT HOPMarnbHOro 3Ha4YeHus

U U’
, Ay Ay
tpy, = —-100 = ——, B.3
v =y . (B.3)
roe U'[W — OONONHUTENEHaA paclumpeHHaa HeonpegeneHHOoCTb;

Usqy — [onofnHUTeNnbHas 0THOCKTeNbHasA pacluMpeHHas HeonpegeneHHoCTb;
k — koahdULMEHT OXBaTa;
- MPY HOPMUPOBAHWW NPEAENOB OONYCKaEMbIX 3HaYeHNA KOathOULMEHTOB BIUAHUSA:
’

Upy = = . B.4
AV y ok Ax, k Ax, (B4)

roe U

ny U’.uy — AonofHUTenbHaA pacllMpeHHasd HeonpengeneHHoCTe U O0NONHUTENbHaA OTHOCUTENbHAA pacluMpeHHaa

HEOMNPEAEeneHHOCTb NPW OTKMOHEHN BHELLHEN BIMAIOWEN BENUYUHBI Ha AX,;
AXx — OTKNOHEHWEe BHELUHE BMUAKLLEH BeNUYMHbI OT HOPMAaIbHOMo 3HaYEHUS.
B.1.4 OtHocuTenbHylo CTaHAAPTHYIO HEOMPEEneHHOCTb U, PE3YMTATOB U3MEPEHNIA BENMYMHbI ¥ BBIMMCNISIOT MO

thopmynam:
- NPW UCNOMNB30BaHUN U3MEPUTENBHOM LIEMW NocNneaoBaTensHO coeanHeHHbIx CH

0,5
Lo o
ul, = us + > u’ ; B.5
Y 2 oy; 2 ay; (B.5)
i=1 Jj=1
rone | — 4YWCno NocneaoBaTerbHO COeAMHEHHBIX KOMMOHEHTOB U3MEPUTENBHOM LENKU, MCMOMNb3YEMbIX NS U3MEPEHUS

BEJTUYWHBI ¥,

Urcy‘, — OCHOBHas cocTaenaLas 0THOCUTENbHOM CTaH,ElapTHOﬁ HeonpegeneHHoOCTU pe3ynbraTta MSMepeHMFI BENMNYN-
Hbl ¥, BHOCMMAas /-M KOMMOHEHTOM M3MEPUTENLHOW Lienu;

m; — YWUCNO BNUAKNUWWX BENUYUH HA COCTaBNAKLWYH OTHOCUTENBHOW CTEH,E[apTHOIﬁ HeonpegeneHHoCcT pe3ynerata
VI3ME.‘peHMl71 BENYMHbI ¥, BHOCUMYH i-M KOMMOHEHTOM M3MepVITeanOb7l uenu,;

— [AOMNOSMHUTENBHAaA COCTaBMAKLWAaN OTHOCUTENbHOW CTaHOapTHOW HeoNpeaeneHHoCTU pesyrnsrata u3MepeHuia

ayi - . . .
BEMNWYUHBI ¥ OT j-i BNUAKOLLIEN BENWUYMHBLI, BHOCUMAS -M KOMMOHEHTOM U3MEPUTENBHOU LIENu;
- NPY UCNOMb30BaHUN N3MEPUTENLHOMO KaHana ¢ HopMUupoBaHHbIMKU MX
26
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0,5
2 4 2
o ’ ’
uy = |Ugy + 2 Uny, : (B.6)
rAe U, — OCHOBHAs COCTABMSIOLLAA OTHOCHTENbLHON CTaHAAPTHOW HEOMPEeaENneHHOCTW pedynbTata M3MepeHUl Bennyn-
Hbl ;
u:qy — OONOnHNTENbHaA COCTaBNAKLLAaA OTHOCUTENBHOW CTaH,EI,apTHOFI HeonpegeneHHOCTU pesynbrarta MBMEPEHMI:PI

BEMWYMHBI ¥ OT j-W BNUAIOLLEN BENUYUHbI.

B.1.5 OTHOCHTENBHYIO CTAHAAPTHYIO HEOMPEAENEHHOCTb U], PE3YTbTATOB M3MEPEHUI BEMMYMHBI Y, KOTOPAs CBS3aHa
(hyHKLUMOHaNBLHOM 3aBUCUMOCTBIO C U3MEPAeMbIMW BeNUYMHaMK y; (Hanpumep, TemnepaTtypoi, AaBneHUeM, KOMMOHEHT-
HBIM COCTABOM) ¥ = f{y4, ¥o. ..., ¥,;), BBIMMCNAOT MO (popMyne

0.5

2 2 m
’ 2,2

=|| —=u + E 0 u . (B.7)

¥ ’3 Yr i1 .V1 Yi

rae u), — OTHOCUTENbHas CTaHOapTHas HeompeJeneHHOCTk, MpUnNUckIBaeMas (yHKLNOHAMNEHOW 3aBUCUMOCTY;
i, OTHOCUTENBHBIN KOAhMULMEHT YYBCTBUTENBHOCTU BEMUYUHBI ¥ K UBMEHEHUIO 3HAYEHWA -1 U3MEPSIEMON Be-
MNYUHBI;
Uy, — OTHOCWTENbHas CTaHAApTHAas HeoNpeaeneHHoOCTL Pe3ynLTaToB U3MEPEHUA BENNYMHBI V.
OTHOCUTENBHLIA KO3 PULMEHT YYBCTBUTENLHOCTH 1‘}1,[ BbIYUCNAOT No popMyne
oy, =1 % (B.8)

roe f}.‘ — YacTHasa Npou3BoaHaa PyHKLMK Fno y;.
Ecnu HeunsBecTHa MaTemaTiyeckas BIauMOCBAL BEeNNUMHB! y C Ber WYUHOR y; nu anchepeHLMpoBaHne yHKLAN
f3aTpyHEHO, 3Ha4EHNe YaCTHOM NPOU3BOAHON fl; BEIMMCIAIT Mo hopmyne

= Fyi+Ay;)- f(yf‘), (B.9)
I Ay

!

roe Ay, — npupalleHue i-i namepaemoin BennymnHbl.

3HaqeHre npupaLleHns aprymeHTa Ay, pekoMmenayeTca Buibupats He Bornee cTaH4apTHON HeornpeaeneHHoOCTW Be-
NAYAHBL Y,

B.1.6 OTHOoCUTENBHYIO CTaHOAPTHYH0 HeonpedeneHHOCTE PesynsTaToB M3MepPeHWid BENUYMHEI Y, KOTopas NpuHATa

YCMOBHO-MOCTOSAHHOMN, u;, BbIYMCIIAKT MO hopmyne

y’ = | Ymax = Ymin 100 (B.10)

Ymax + ¥min ) 3
[0€ Yimax: Ymin — TP@HWLII BENWYMHBI ¥ 32 NEPWOf, BPEMEHM, B KOTOPOM BEMUUMHA y NPUHATA B KAYECTBE NOCTOAHHOM.

B.2 ®opmynkl pacveTa OTHOCUTENBLHOW CTaHOAPTHOW HeonpeAeneHHOCTU Pe3ynLTaToB U3MepeHUn
pacxopa rasa

B.2.1 OTHOCUTENbLHYK CTaHOAPTHYIO HeOMpedeneHHOCTb Pe3ynsTaToB U3aMepeHuin o6 beMHOro pacxoda rasa, npu-
BEJEHHOIO K CTAHAAPTHBIM YCMOBUAM, Uy, BbIMMCNIAIOT MO dopmyre

q
05
i o e i o ol 2 g =a |
ug, =|[ug, +tus +|1-0z,) up +(+132T) uy +uZL ; (B.11)
C
roe u;w — OTHOCUTENbHaA cTaHdapTHas HeonpedeneHHOCTb Pe3ynbTaToB M3MepeHnii 0BbEMHOMO pacxoda rasa
npu pabo4mx yCcroBusx;
Uy — COCTaBnALAas OTHOCUTENbHOW CTaHAAPTHOWM HEONPEAENEeHHOCTM PE3yrLTaToB M3MepeHuii 06beMHoro
pacxofa rasa, NpMBEAEHHOro K CTaHAapTHLIM YCrnoBuaAM, 0OycnoBrneHHas anropuTMoOM BbIYMCIIEHUA U
ero nporpamMMHoOW peanusauuen;
B, ﬂzr — OTHOCUTENBHBIA KOAPULIMEHT YYBCTBUTENBHOCTI KO3hdULMEHTA CHUMAEMOCTH K M3MEHEHUIO AaBne-
-0
HWA KU TEMNEepaTypbl, COOTBETCTBEHHO;
u;J — OTHOCWUTENbHasA cTaHZapTHas HeonpeaeneHHOCTL Pe3ynsTaToB U3MepeHnin abconioTHOrO JaBmneHus rasa;
U — OTHOCUTENbHas CTaHOapTHas HeonpeaerieHHOCTL PesyrsTaToB 3MEPeHni TemnepaTtypel rasa;
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5/ — OTHOCWTENbHaA CTaH4apTHas HeoNnpeneneHHOCTb ONpeaerneHns OTHOLEHWS KoahduLMeHTa cxumae-
- MOCTM rasa npu paboymnx ycrnoBusix K KOaULMEHTY CKUMaEMOCTH NPy CTaHAAPTHLIX ycrnoBusx Hes
Z; y4yeTa HeonpeaeneHHOCTU M3MEPEHWIA OABMNEHWA U TEMMEPATYpbI.

B.2.2 B cnyyae npumeHeHusa MBK, kannbpoBka KOTOpOro ocyLlecTenanacs coemectHo ¢ Cl gaesneHus v Temnepa-

TYpbl, OTHOCUTENBHYHD CTaHOAPTHYH HEoNpeaeneHHOCTb Pe3ynsTaToB M3MepeHuii 00beMHoro pacxoaa rasa, npuBeaeH-

HOrO K CTaHAAPTHLIM YCIOBUSAM, U . BBIYUCTIAIOT MO copmyne

q
0,5
r o !2 12 r2
Ug, =|Uq, *Unex +UZ ; (B.12)
ZC
rae Uy, — OTHOCUTenbHasa cTaHOapTHaa HeonpeaeneHHocTs VBK;
’
Uz — oTHocuTenbHasA CTaHAapTHaA HeonpeOeneHHOCTb ONpeaeneHns OTHOLEHUA KO3PULIMEHTA CHUMAEMOCTH
Z, rasa npu pabovmx ycrnoeusx K KoaULMEHTY CHUMAEMOCTU NPWU CTaHOAPTHBIX YCNOBUSAX.

B.2.3 B cnyyae npumenerunna VIBK, kanubpoBka koToporo ocyllecTBnanack coeMmectHo ¢ C gaBneHuna n temnepa-

TYpbI, M C Y4ETOM HeonpeaeneHHoCTH pacyeTa kKoathULMEHTOB CHUMaeMOCTH, OTHOCUTENBHYIO CTaHOaPTHYH Heonpede-

NeHHOCTL Pe3yneTaToB M3MepeHnii 06beMHOTo pacxoa rasa, NpUBeAEHHOTO K CTaHAAPTHLIM YCMOBUAM, U, BbIYUCSIOT
no popmyne

0,5
7 2 2 ’

Ug, = [uqv +UMBK] : (B.13)

B.2.4 B cnyyae npumeHeHna MBK, kannbpoBka koToporo ocylecTensnace coeMectHo ¢ CW obrvemHoro pacxona

rasa npu padboyux ycrnoBWsAX, AaBneHWs 1 TeMnepaTtypbl, HO Oe3 y4eTa HeonpedeneHHOCTU pacyeTa KoadhULUEHTOB

CXMMaeMOCTN OTHOCUTENBHYID CTaHAAPTHYH HEONpeaeneHHOCTb Pe3ynLTaToB M3MepeHnii 06beMHOro pacxoga rasa, npu-

BeOEHHOro K CTaHOapTHbIM YCINOBUAM, Uac BbIYMCNAKT NO cbopn.qyne

2 2 195
ug = [umK +ug, ] . (B.14)

B.2.5 B cnyyae npumeHeHna MBK, kannbpoBka koToporo ocylwecTensnace coeMectHo ¢ CY obrvemHoro pacxona
rasa npuv pabo4ymx ycnoeusax 1 TeMnepaTypbl, OTHOCUTENbHYIO CTaHAAPTHY HEONPEeAEneHHOCTb Pe3ynsTaToB UBMEPEHUIA
06beMHOro pacxofa rasa, NpUBeAeHHOro K CTaH4apTHbIM YCIOBUSAM, U, , BBIYMCTIAIOT MO dopmyne

q
0,5
, 2 BB o poip 1
Ug = UHEK+(1—13ZP) ug +ﬁZT”T +tu S, . (B.15)
Z

c
B.3 CocTaBnsarowme Heon peaeneHHoOCTU pe3ynbLTatoB M3M&peHHI7I pacxoga rasa

B.3.1 OTHOoCUTENbHY CTaHA4apTHY0 HeonpedeneHHOCTh pPe3ynbTaToB M3MepeHuil 0bbeMHOro pacxofa rasa npu
pabo4mnx ycnoBusax U , BEIMMCTIAKOT Mo thopmyne

q
r_ .2 22 05

Ug, =|Ycp cm TUcopn | (B.16)

roe U'CF’ cM — OTHOCWUTENbHaA CTaHOapTHaA HeonpegeneHHoCTb Ppe3ynbraTtoB M3M6pEHMFI o06bEeMHOro pacxona rasa npu

pabo4mx ycnosusix, namepeHHeix CP vunu CM;
Ucopy — OTHOCUTENbHaA cTaHaapTHas HeonpedeneHHocTe COPU no npeobpasosaHnio BbixoAHoro curHana CP
v CM.
B.3.2 OTHOCUTENbHYH CTaHAapPTHY0 HEONPeeneHHOCTL PesynsTaToB M3MepeHmMid aGConTHOTO AaBreHns rasa u
BbIYUCNAT M0 popMynam:
- MPY NPUMEHEHUM NpeobpasoBarenei abConTHOrO AaBMNeHns

i

p

/ 0,5
b 2
i=1
rge I — YUCNO nocnegoBatenbHO coeaHEeHHbIX KOMMOHEHTOB MSMEDMTEJ'II::HDPI uenun, ncnonb3yembixX ona namepeHuna

abconTHOro AaBneHus;

up,, — cocTasnsowasn OTHOCUTENbHOW CTaHOApTHOM HeonpeaeneHHOCTW pe3ynbTaToB M3MepeHuin abconTHoro
OaBrneHus raza, BHOCUMAaZd i-M KOMMOHEHTOM, BXOAALMM B COCTaB U3MEPUTENBHOM LENU C y4eTOM A0NOMHU-
TelNbHbIX COCTaBNALNX HeONPeaeneHHOCTH, BbI3BaHHbIX BHELUHUMW BITUAIOWWMW BENMWYUHAMM;
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- NpW NpUMeHeHuK npeobpasopartenel M3bbITOYHOrO AaBreHus

Pu ) < P\ 2]
up = (|2 DuZ =2 w2 |, (B.18)
p i:'] (41 p a

roe u — COCTaBMsALaa OTHOCWTENbHOW CTaHAapTHOW HeonpefeneHHOCTW pe3ynbTaToB M3MepeHWW W3DLITOYHOro
[OaBreHus rasa, BHOCMMas i-M KOMMOHEHTOM, BXOASALUMM B COCTaB M3MepPUTENbHOWM Lenu ¢ y4eTOM JOMOMHN-
TENbHbIX COCTABMAOLMX HEONPEOENEHHOCTM, BbI3BAHHLIX BHELUHUMW BAVSAIOWWMK BENNYNHAMY;
“'pa — OTHOCWUTENbHasA CTaH4apTHasA HeonpedeneHHOCTb Pe3ynsTaToB M3MePeHUIn aTMocdepHOro AaBneHns C Yy4eToMm
[OOMOMHWUTENBHBIX COCTABMAAKLLMX HEONPEAENEHHOCTH, BblI3BaHHbBIX BHELLUHUMW BIMAIOLLMMK BEMUYUHAMM.
Ecnu atmocdepHoe faBneHune okpyxalolwero Bozayxa unu abconioTHoe gasneHue raza npuHsaTo YI1B, 1o cooTeeT-
CTBYHOLIME 3HAYEHUA “;)a- u;o BblUMCNAOT No dopmyne (B.10).
B.3.3 OTHoCUTENbBHYIO CTaHOapTHY0 HeonpeaeneHHOCTh PeaynsTaToB M3MEPEHWUIA TEMNepaTypel rasa u'- BeluNCHs-
0T Nno popmyne

Pui

v = | Yu?| (B.19)

roe /  — 4WCNO NOcnedoBaTerbHO COeOMHEHHBIX KOMMOHEHTOR M3MEPUTENBHOM LIENKW, UCNONb3yeMbIX NS U3MEpPEHUs
TeMneparypsil;

Uy, — COCTABNSAIOLAN OTHOCUTENBHON CTaHAAPTHOM HEONPEJENEHHOCTU PE3YNLTATOB W3MEPEHWUI Temneparypbl
rasa, BHOCUMAasi j-M KOMIMOHEHTOM, BXOAALMM B COCTAB U3MEPUTENBHOM LENU C Y4eTOM AOMNONHUTENBHBIX CO-
CTaBNAKLWMX HEONPEAENEHHOCTH, BhI3BAHHLIX BHELUHWMMW BIIMSOWUMKW BENMYMHAMM.

B.3.4 OTHOCUTENbHYH CTaHOapTHYIO HEOMPeAerneHHOCTL OnNpeaeneHns OTHOLIEHWS KOahULMEHTa CKUMaeMOCTH
rasa npu paboumnx YCroBmax K KoadULIMEHTY Npy CTaHAAPTHLIX YCMOBUSAX Uz  BLIMUCISIOT Mo dopmMyne

ZC
05
o202 2 02 o2 02 o2 2, o2 2 52 2
uZL =Yz, +uch “(}Zpup +1‘}ZTUT +ﬁ(i) U, +1‘}(L) Yy, +1“}(L) uxy ) (B.20)
2 Z Pc Z Xa % Xy
roe U:ZF, U'ZCf — OTHOCUTENbHbIE CTaHOAaPTHbIE HEONPEOENEeHHOCTW, NPUNUCaHHbIE YpaBHEHUAM, NMPU-

MeHsIEMbIM NS pacyeTa KoadhrUMEHTa CXUMaAEMOCTU NPKU paboymx M CTaHOAPTHbLIX
YCNOBWSAX, COOTBETCTBEHHO;
‘(}va ¥z, — OTHOCHTENbHBIE KOI(MULIMEHTI HYBCTBUTENBHOCTU KOI(MULIMEHTA CKUMEEMOCTH
rasa npy pabounx ycrnoBUAX K UBMEHEHUIO AaBIEHWUSA U TeMMNepaTypbl rasa, CoOTBET-
CTBEHHO;
— OTHOCUTEmNbHblE KOAMPMUUMEHTLI YYBCTBUTENBLHOCTU OTHOLUEHUS KoadduumueHTa
(L) CUMaEeMOCTH raza Npy paboumx YCnoBuaX K KOhULNEHTY CHUMAEMOCTH raza npu
Xy CTaHAAPTHBIX YCMOBUAX K M3MEHEHWIO NIMOTHOCTM ra3a npu CTaHOapTHBIX YCMOBUAX,
a3oTa U gUoKcuAaa yrnepoaa, COOTBETCTBEHHO;
U, — OTHOCMUTENbHAA CTaHAapTHas HeOonpedeneHHOCTs pPesynbTaTtoB  ONpefeneHus
MMOTHOCTW rasa Npy CTaH4apTHbLIX YCMOBUSAX;
4+ Uy, — OTHOCHTENbHbIE CTaHAAPTHLIE HEONPEAeNeHHOCTH PesyrnsTaTos M3MepeHuin cogep-
XaHuWs asoTa W QMOKCKAa yrnepoaa, COOTBETCTBEHHO.
MpW BbIMUCNEHUW OTHOCWUTENLHOW CTaHAAPTHOW HeomnpedeneHHOCTW onpedeneHVs OTHOLEHUs Ko3dduuMeHTa
CKMMaEeMOCTW raza npu pabounx ycnoBmuax K KoachULMEHTY CKMMAEMOCTM ra3a npM cTaHAapTHbIX ycrnoeuax bes ydeTta

. ~ 2 2 2 2
HEOMpeaerneHHOCTN N3MEPEeHUii JaBNeHNs 1 TemnepaTypbl U’z 3HaueHus cocTaBnsiowmx U5 Uy u ﬁzT U7y npuHUma-
Z P

C
0T paBHbIMU HYIIO.
Ecnu oTHoWweHWe koadhULMEHTa CKUMAEMOCTI rasa npu paboumnx ycrnoBusax kK Koadh@UUMEHTY CKMMaeEMOCTH rasa
NpW CTaHZAPTHbIX YCNoBusax npuHATo YTB, To cooTBETCTBYIOWEE 3HadeHne U’z BbiamcnsioT no dopmyne (B.10).
Ze
B.3.5 OTHOCUTENBHYKD CTaHAAPTHY HEOMpPeAeneHHOCTb Pe3yNLTaTOR M3MEePEHUI MONAPHOW 40N KOMMOHEHTOB

rasa u'xa, ”'xy W NNOTHOCTUW rasa npu CTaHAapTHBIX YCNOBUAX u'pc BeluMCnAT no opmyne (B.10).

B.4 OueHuBaHue HeonpeaeneHHOCTU pe3ynLTaToB U3MepeHUn obbema rasa

nepE'-IEHb COCTaBNAKLLNX OTHOCUTENLHOW CTaH,ELapTHOﬁ HeonpeneneHHoCTH MSMEDEHHH obwema raza, npueeneH-
HOro K CTaHgapTHbIM YCITOBUAM, BKIMKOYAET COCTaBNAKWWE HEONpeaeneHHOCTU onpeaeneqHna obbemHoro pacxoga ra3a,
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NpWUBEOEHHOrO K CTaH4apTHLIM yCroBuaMm, (cM. B.2 1 B.3) 1 pag 4ononHUTENbHbLIX COCTaBNAKLWMX, 0OYCNOBNEHHbLIX UHTE-
rpvpoBaHneM yHKLUKW pacxoaa rno BpeEMeHU:

- OTHOCUTEMbHYIO CTaHAapTHYI0 HEeOMPEeAeneHHOCTb onpeaeneHsa WHTepBana BpeMeHW U, B Te4eHUue KOTOpOro
BbIYMCMAKT 0OLEM raza;

- OTHOCUTENBHbLIE CTAHOAPTHBIE HEONPEAENEHHOCTM 3MEDPEHUIA NAapaMETPOR rasa uhy, 0ByCcnoBneHHbIe OUCKPETU-
3auven ananorosbix curHanos CH Bo BpemeHu.

Ecnun oTHocUTENbHAS CTaH4APTHAs HEOMPEeNeNneHHOCTs U; He npesbiwaeT +0,01 %, To OonycKaeTcs ee He yuuTbI-
BaTb NpPW pacyeTe OTHOCUTENBHOM CTaH4APTHOW HEONPEAENeHHOCTM Pe3yssTaToB M3MepeHili oObema rasa, NpuBeaeHHo-
ro K CTaH4apTHBIM YCMOBUSIM.

OTHOCWTENBHYK CTaHOAPTHYH HEONPEOENEHHOCTL uhy ONs KaKL0N N3MEPSEMON BENWYUHEI BBIYUCTSIOT Nno dop-
Myne

0,5 n n-1 0,5
up =20 _LF AN (i - 7Y 5 IS (v - Py -7) ®.21)
& i=Y) T/ i =Y IWiv - : :
e Y \ T Ty T =T )iz T — Ty — AT i=1
roe Y — cpefHee sHa4eHWe BENUYMHBI ¥ B MHTEpBarne (T, — T,);

¥; — 3Ha4eHWe BEeMUYUHbLI ¥ B (- TOMKe B MHTepBane (1, — T,) C laroM AUCKPETU3aLWK AT,
T, T, — BPEMSA Ha4ana u KoHUa Nepuoaa BPEMEHN UHTErpUPOBAHNSA, COOTBETCTBEHHO, C.
HeonpepenenHocTb uhy reOMEeTPUYECKM CYMMUPYIOT C OTHOCUTENBHOW CTaHAapTHOW HEONpPedEeneHHOCTbI0 peayrb-
Tata M3MEepeHMiA BEMMYMHLI, BblMUCIIEHHOW B COOTBETCTBMM ¢ B.3.1 — B.3.4.
HeonpepeneHHocTb u'ﬂy MOXET ObITh OLIeHEHA NOCHe N3MEPEHWI, MO3TOMY €€ YYET BO3MOXKEH TOMLKO B pearbHbIX
YyCroBuAx akcnnyaTtaumu. Ecnu nHtepean guckpetnsauum AT He Bonee 1 c, TO 3HayeHue u'ﬂy JonyckaeTca NpuHUMaTh
paBHbLIM HYIH.
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