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BBeneHue

B COOTBETCTBUK C TpeBoBaHUAMM K METOAUKAM (MeToAaM) M3MEPEHWUI, YCTAHOBNEHHBIMU B POCCUIICKON
degepauuu deaepanbHbiM 3aKOHOM OT 26 UtoHS 2008 1. Ne 102-d3 «Ob obecneveHun equHCTBa U3MEPEHNIT»
METOAMKU U3MEPEHUI AOMKHBI ONUCLIBATL KOHKPETHbIE OnepaLum, BbINOMHEHNE KOTOPbIX 0GecneymBaeT no-
nyyYeHue pesynbraToB U3MEPEHUN C YCTAHOBMEHHbLIMW NoKasaTensiMu TOYHOCTU.

B ka4yecTBe nokasarens TOYHOCTU PEe3ynbTaTOB U3MEPEHUN, BbIMOMHEHHbIX MO METOAUKE U3MEPEHUN,
N3NOXEHHOW B HACTOSILLIEM CTaHAAPTE, UCMONb30BaHA OTHOCUTENbHAA PACLUMPEHHAA HEONPEAEeNEeHHOCTb U3-
MepeHui (Mpu koadduumeHTe oxsara 2) B COOTBETCTBUM C [1].

Heobxoanmblli ypoBeHb TOYHOCTU U3MEPEHMI pacxoda U KONMYeCTBa rasa onpeaensieTcss 9KOHOMU-
YEeCKOW LenecoobpasHOCTbiO U 9KOHOMUYECKUM MHTEPECOM, @ TaKXKe Ha3Ha4YeHUEM PesynbTaToB M3MepPEHUN.
B €BA3W C 3TUM U3NOXEHHAA B HACTOALLEM CTaHAAPTE METOAMKA U3MEPEHUI NPeayCMaTpUBaeT BO3MOXHOCTb
M3MEpPEeHUIN pacxoaa U KONUYECTBA ra3a ¢ pasnuyHbIMU 3HAYEHUAMU NOKasaTensa HeonpeaeneHHOCTU u3Me-
PEHMWIA.

C uenblo NOATBEPKAEHUA BOSMOXHOCTU NPUMEHEHUSI METOAUKU U3MEPEHU C YCTAHOBMNEHHBIM YPOB-
HEeM TOYHOCTM M3MEPEHNI B KOHKPETHBLIX YCIOBUAX B CTaHAapTe NPeaycMoTpeHa npoLieaypa NPoBEPKU COOT-
BETCTBMSA peanu3auun MeToANKN n3MepeHunin TpeboBaHUAM HACTOALLEro CTaHaapTa.

MeToauka msmepeHui, M3NOXEHHas B HACTOALLEM CTaHaapTe, attectoBaHa deaepanbHbiM rocyaap-
CTBEHHbLIM YHUTapHbLIM NpeanpuaTuem Bcepoccuitcknii HayuHO-UCCneq0BaTENLCKNIA MHCTUTYT pacxogoMe-
Tpun (PryYM «BHUNP») n sapeructpuposaHa B eIMHOM PEECTPe METOAUK u3MepeHuii PeaepanbHOro MHGop-
MaLMOHHOTO hoHAA MO obecneveHnto eauHcTBa uamepenuii nog Ne ®P.1.29.2012.12671.



Monpaeka Kk FTOCT 8.611—2013 NocynapcTBeHHas cuctema obecneyeHUss egUHCTBa U3MepeHUn. Pac-
XOA U KonudecTBo rasa. Metoguka (MeToA) M3mepeHuUii ¢ MOMOLLLIO yNbTPa3BYKOBLIX Npeo6GpasoBareneit
pacxoga

B kakom mecte HaneuvaTtaHo HomxHo 6bITb
Mpeauncnosue. MyHkT 3. — Y36eKMCTaH| Uz | YactaHaapT
Tabnuua cornacoBaHust

(MYC Ne 8 2015r.)
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MEXTOCYJAAPCTIBETHTHTUB M CTAHAAPT

FocyaapcTBeHHasi cucTeMa 06ecneyYeHnsl eAUHCTBA N3MepPeHUi
PACXOA U KONMNYECTBO NA3A

Metoguka (MeToa) UsMepeHui ¢ NOMOLLbIO YNLTPA3BYKOBbIX
npeo6pa3soBarenen pacxoaa

State system for ensuring the uniformity of measurements.
Flow rate and quantity of gas
Technique (method) of measurements by ultrasonic meters

Dara BBepeHua — 2014—07—01

1 ObnacTb NPUMeHeHus

1.1 Hacroawmi ctaHgapT yCTaHaBnMBaeT METOAUKY (MeToa) namepeHuin o6bEeMHOro pacxoaa u o6b-
ema, NPUBEAEHHbIX K CTAaHAAPTHLIM YCINOBUSIM, OAHOKOMMNOHEHTHbLIX U MHOFOKOMMNOHEHTHbIX ra30B, Haxoas-
LMxCcs B 0AHOha3HOM COCTOSIHUM, C MOMOLLILIO YNLTPAa3BYKOBbIX Npeobpasosarenen pacxoaa.

1.2 Hacrosawmi ctanaapT pacnpoCTPaHSIETCA Ha YNbLTPa3BYKOBbIE Npeotpa3oBaTenu pacxoaa rasa c Ha-
KnagHbIMK 9NeKTpoakycTU4eckuMmn npeobpasosaTtensMmu U ynsrpa3sykosble npeobpasosarenu pacxoaa rasa
C 9MneKTpPoaKycTu4eckumn npeobpasoBarensimm, Bpe3aHHbIMU B €70 KOPNYC, U HE PacnNpPOCTPAHAETCS Ha Yrb-
Tpa3BykoBble npeobpasoBaTeny pacxoaa rasa ¢ anekTpoakycTuyeckumm npeobpasosatensimu, Bpe3aHHbIMU
HEenocpeaCTBEHHO B U3MEPUTENbHbBII TPYOONPOBOA.

1.3 NpuMeHeHNe METOAMKN U3MEPEHUIA, U3TNOXEHHON B HACTOsILLIEM CTaHaapTe, obecneyuBaeT uamepe-
HUA 0ObEeMHOro pacxoaa n obbemMa rasa, NnpuBeAEeHHbIX K CTaHAAPTHLIM YCIOBUSIM, C Pa3NUYHbIMU YPOBHAMMU
TOYHOCTW U3MEPEHUI, KOTOPblE BbIBUPAIOT B 3aBUCUMOCTU OT YCTAHOBIIEHHBIX HOPM TOYHOCTU U3MEPEHUA.

1.4 TonoXxeHUst HACTOALLEro CTaHaapTa PeKOMEHAYETCA UCNOoMb30BaTh Npu pa3paboTke U aTTecTaumu
UMHAUBUAYANbHbIX METOAUK msmepeHmVl AnNsi KOHKPETHbIX CUCTEM I/I3MepeHl/II7I pacxoaa u Konuw4yecrsa rasa.

2 HopmaTuBHbIe CCbINKU

B HacTosiLem ctaHaapTe UCNOMNb30BaHbl HOPMATUBHbIE CCbINIKM Ha criedyoLue CTaHAapThbl:

FOCT 8.566—2011 MocypapCTBEHHasa cuctema obecneveHns eaMHCTBa n3aMepeHuin. MexxrocygapcTBeH-
Has cMCTeMa JaHHbIX 0 PU3NYECKUX KOHCTaHTax U CBOMCTBAX BELLECTB U MaTepuanos. OCHOBHbIE NOMOXEHUS

FOCT 6651—2009 locyaapcTBEHHas cuctema obecneveHns eauHcTea uamepeHuin. Tepmonpeobpaso-
BaTenu CONPOTUBNEHUA U3 NNAaTUHbI, Meaun u Hukens. ObLme TexHudecknue TpeboBaHUSA N METOAbI UCMLITAHWUM

FOCT 9293—74 A30T razoo0bpasHbliii U XUAKUIA. TEXHUYECKME YCITOBUS

FOCT 15528—86 Cpeacrea usmepeHuin pacxoga, oobema nnm Maccbl NPoTEKaoLWMX XMAKOCTM U rasa.
TepMuHbI U onpeaeneHns

FOCT 17310—2002 Ta3bl. [MMKHOMETPUYECKUIA METOA ONpeaeneHns NoTHOCTU

FOCT 30319.1—96 [a3 npupoaHbiin. MeToabl pacyeta uU3ndeckux CBONCTB. OnpeaeneHne usnye-
CKMX CBOWCTB NMPUPOAHOrO ra3a, ero KOMMOHEHTOB U MPOAYKTOB €ro nepepaboTku

FOCT 31369—2008 [a3 npupoaHblii. BblumcneHne Tennotbl CropaHus, NIOTHOCTU, OTHOCUTENbLHOM
NMOTHOCTU W Yncna Bo66e Ha OCHOBE KOMMOHEHTHOIO COCTaBa

FOCT 31370—2008 a3 npupoaHblin. PykoBoacTeo no otbopy npod

FOCT 31371.7—2008 T[a3 npupogHbiii. OnpegeneHne cocrasa METOAOM ra3oBoOW Xpomarorpadum ¢
OLIEHKON HeonpeaeneHHoCcTU. Yactb 7. MeTtoguka BbINOMHEHNUS U3MEPEHUIA MONAPHON 40NN KOMMOHEHTOB

M3paHue ocpuumanbHoe
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MpuMmedaHue —Tpu NONL3OBAHMM HACTOALLMM CTaHAAPTOM LierecoobpasHo NPOBepUTL AeiCTBUE CCblnoY-
HbIX CTaHAaPTOB B UH(OPMAaLMOHHON cucTeMe OBLLEro Morb3oBaHWs — Ha oduLManbHoOM caiiTe defepansHoro areHT-
CTBa Mo TEXHUYECKOMY PerynpoBaH1io U MeTPONIoriu B CeTU MIHTEPHET Unu no eXerogHoMy UHGOpMaLMOHHOMY yKasa-
Teno «HauuoHanbHble cTaHgapThi», KOTOPbI onyGnMKkoBaH NO COCTOSHWUIO Ha 1 SHBaps TeKyLUero roaa, W ro Bblryckam
€XeMeCAYHOro MHOPMaLIMOHHOrO YKasaTens «HaluoHanbHble CTaHgapThi» 3@ TeKyLwuid rog. Ecrnu cchinoYHblil cTaHgapT
3aMeHeH (M3MeHeH), TO NpU NOMb30BaHUM HACTOALLUM CTaHAapTOM CMefyeT PYKOBOACTBOBATLCS 3aMEHSIIOLLUM (M3MEHeH-
HBIM) CTaHAapToM. Ecnu ccbinouHbIii cTaHgapT oTMeHeH Ge3 3aMeHbl, TO MOMOXEeHWe, B KOTOPOM AjaHa CChiSlka Ha Hero,
NPUMEHSETCH B YacTH, He 3aTparvBatoLLel 3Ty CChIIKY.

3 TepMuHbI 1 onpeneneHus

B Hactoswem crtaHgapte npuMeHeHol TepMunbl no MOCT 15528, pekomeHaauusaM no mexrocyaap-
CTBEHHON cTanaapTusauuu [1] 1 [2], a Takke cneayowmue TEPMUHbI C COOTBETCTBYIOLLIMMM ONpPEeaereHNSAMM:

3.1 CpepcTBa M3MEPEHUN U UX KOMNOHEHTbI

3.1.1 ocHOBHbIe CpeaAcTBa U3MepeHUn: YnbTpasBykoBOM NpeobpasoBartenb pacxoaa, a Takke cpea-
CTBa U3MEPEHUI TENNOPUINYECKUX XapaKTEPUCTUK U (PU3UKO-XMMUYECKMX NAPAMETPOB ra3a, UCMorb3yeMblX
ANsi KOPPEKTUPOBKM MOKa3aHui yneTpasBykoBOro npeobpasoBarens pacxoga v npuseaeHusi 00bLEMHOro pac-
xofa u o6bema rasa Kk ctaHaapTHbIM YCOBUAM.

3.1.2 pononHuTenbHbIe CpeacTBa usMepeHun: CpeacTesa UsMepeHuii, npeaHasHavYeHHble ANA KOH-
Tponsi paboTocnOCOOHOCTU OCHOBHLIX CPEACTB U3MEPEHUM, AOMONHUTENbHLIX YCTPONCTB U BLINOSIHEHUA Tpe-
GoBaHWI K YCNIOBUSIM U3MEPEHUIA.

MpuMedaHue — KAONONHUTENBHLIM CpeACTBAM UIMEPEHUI OTHOCATCA, HaNpUMep, CPEACTBa U3MEpPEHWii ne-
penafa faBneHus Ha puneTpax, ycTponcTae NOAroTOBKU NOTOKA.

3.1.3 yneTpa3BykoBOM NpeodpasoBaTesib pacxoaa: AKycTuyeckui npeobpasosartens pacxoaa, pa-
GoTalowmii B yNbTPa3sBykOBOM AUana3oHe 4acToT, B KOTOPOM CO3AaeTCA CUrHam MameputenbHon MHGpop-
Mauumn, OCHOBAHHBIN HAa U3MEPEHUU BPEMEHU PacnpOCTPaHEHUS YNbTPa3ByKOBOrO MMNYNbCa B TeKyLiewn
cpege.

YnsTpa3BykoBol npeobpasoBarenb pacxofa COCTOMT M3 3NEeKTPoaKyCcTUYecKux npeobpasoBarene,
YCTaHOBSEHHbIX B KOpPNyce Nub0 HaknaabIBAaeMbIX HAa HAPY>KHYIO MOBEPXHOCTb KOPNyca Unmn u3mMmeputenbHoro
TpybGonposoaa, u ycrpoicrea 06paboTku ero curHanos.

3.1.4 aneKTpoakycTU4eCKui npeodpasoBaresib: YCTPOUCTBO, Npeobpasyiollee anekTpu4eckyto sHep-
rMI0 B @aKyCTUYECKYIO (SHEpruio ynpyrux konebaHui cpeabl) u 06paTHo.

3.1.5 ycTpoicTBO 06paboOTKM CUIHANMOB: YCTPOWCTBO, OCYLLECTBIISIOLLEE FeHePaLUi0 CUTHamnoB, no-
CTyNaloLLMX Ha 3rekTpoakycruyeckme npeobpasoBarenu, 06paboTky CMrHanoB, NOCTYNAaLWMX C 9NeKTPoaky-
cTu4ecknx npeobpasoBarenei, U popMUpOBaHME CTAHAAPTHOIO BbIXOAHOIO CUTHana, NPOnopLMOHAaNbLHOMO
U3MepsieMOMy pacxopy rasa.

3.1.6 kopnyc ynsrpa3sBykoOBOro npeobpasoBarens pacxoga: OneMeHT KOHCTPYKLMU YNbTPa3ByKOBO-
ro npeobpasosaTerns pacxoaa, Yepes KOTOPbI NPOXOAUT U3MEepsieMas cpeaa, coaepXaLuui anekTpoaKkycTu-
Yyeckue npeobpasosarenu.

3.1.7 ynsTpa3BykoBOM npeobpasoBatenb pacxoaa rasa ¢ HaKnagHbIMU 3MEeKTPOAKyCTUYECKUMN
npeobpasoBatensaMu: YnbTpa3BykoBOW NpeobpasoBarent pacxoaa rasa, y KOToporo anekTpoakycruyeckue
npeobpasosaTeniv HaknaabIBaOTCA HA HAPYXXHYIO NOBEPXHOCTb €r0 KOPNYCa UMK Ha HapYXHYIO NOBEPXHOCTb
u3MepuTensHoro Tpybonposoaa.

3.1.8 ynbrpa3BykoBOM Npeobpa3oBaTenb pacxoaa rasa ¢ InNeKTPoakycTu4ecKuMu npeobpasona-
TensiM1, Bpe3aHHbIMU B KOPNyC: YNbTPa3BykoBOW npeobpasoBatenb pacxoaa rasa, y KOTOporo 3fekTpo-
aKkycTuyeckue npeobpasoBarenu yCTaHOBMNEHbI B €70 KOPNyCe U HAXOAATCA B HENOCPEACTBEHHOM KOHTaKTe C
U3MEepAEMbIM rasom.

3.1.9 ynsTpa3BykoBON npeobpasoBaTtenb pacxoda rasa C 3MeKTPoaKyCTU4eCKuMuU npeodpaso-
BaTensAMM, Bpe3aHHbIMM B U3MepUTENbHbIN TPy6onpoBoa: YrnsTpa3sykoBoli npeobpasoBarent pacxoaa
rasa, y KOTOporo anekTpoakyctuyeckme npeobpasoBaTeny Bpe3arTcsi HENOCPEACTBEHHO B M3MEPUTESbHLIN
TpyBONpOBOA M HAXOAATCS B KOHTaKTe C U3MEPAEMBIM rasoMm.

3.1.10 kopnycHOM ynsTPa3ByKOBOW NpeobpasoBaTernb pacxoaa: YnbTpa3sykoBoii npeobpasosatenb
pacxofa, y KOTOpOro anekTpoakycTnyeckme npeobpas3osaTeny yCTaHOBIEHbI B €70 KOPMYCe UMK Ha HapY>XHON
NMOBEPXHOCTU Kopnyca.

2
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3.1.11 ynsTpasBykoBOM uMnynbe: CurHan (ynsrpa3sykoBble koneGaHus, BOSHLI B CPEAE), reHepupy-
eMbIil 3NeKTPoaKyCTMYeckKuMmn npeobpasoBarenamu Npu nogave Ha Hero Bo30yXAAIOLLEro 3rneKTPUYecKoro
CUrHana orpaHUu4YeHHOW NPOAOIHKUTENBLHOCTU.

3.1.12 akycTnyeckuit kaHan: COBOKYNMHOCTb U3MEpPAEMON CpeAbl U Napbl ANEKTPOAKYCTUHECKUX Npeod-
pasosarenein, nepeaalroLux U NPUHUMAIOLLMX YIbTPAa3BYKOBON UMNYNLC.

3.1.13 akycTtuueckuit nyy: MNMpsMas nuHuA, BAONb KOTOPOW PacnpOCTPAHAETCA YNbTPAa3ByKOBOW M-
NynbC, reHepMpyeMblin SMEKTPOAKYCTMYECKUM Nnpeobpasosarenem.

3.1.14 akycTMuYeCKuil NyTb: TPAEKTOPUA ABMKEHUA aKyCTUYECKOTO UMNYNbCA B MOTOKE rasa Mexay
3NEeKTPOaKyCTUYECKMMU Npeobpasosarensmu.

n puMedaHune — KpMBI/I3Ha aKyCTUYeCKOro nyTu 3aBucuT oT HUcna PeltHonbaca n Yucna Maxa u Bo3pacTaer
C yBennu4yeHunem 4vucna Maxa u KPUBU3HBbI pacnpeaeneHuns CKOpOCTeﬁ NOoTOoKa.

3.1.15 ogHOKaHanNbLHbIA YNLTPa3BYKOBOMW npeobpasoBarenb pacxoga: MNpeobpa3sosarenb pacxoaa,
B KOTOPOM AN U3MEPEHUsi pacxoAa UCNONb3yeTCs OAMH aKyCTUYECKUI KaHan.

MpumevaHus

1 OpHoKaHanbHble ynsrpasBykoBble Npeobpa3oBaTenu 4acTo B TEXHUYECKON NUTepaType HasblBaloT OfHONYYeBbI-
MW UNKU OAHONYTEBLIMU Npeobpa3soBaTensmMu pacxoaa.

2 AKYCTWUYeCKWiA MMMYNbC B OfHOKaHanbHOM npeobpa3oBaTene pacxoaa rasa MOXET NepeAaBaTbCs MeXay anek-
TpoakycTu4deckumu npeobpasoBatensiMu B BUAE NPAMbIX UNU OTPaXKeHHbIX (OAHOKPATHO MM MHOTOKPaTHO) OT CTEHOK
N3MepuTENbHOro TpybonpoBoga akyCTUHECKUX NyYeil.

3.1.16 MHOrokaHanbHbIN yNnsLTPa3ByKOBOM NpeobGpasoBatesnb pacxoga: MNpeobpa3oBarenb pacxo-
Aa, B KOTOPOM AJ151 U3BMEPEHUs1 PacxX0Aa CTONb3YETCA HECKONbKO aKyCTU4ECKUX KaHaNOoB.

MpumevaHus

1 MHorokaHanbHble yrbTpasByKoBble Npeobpa3oBaTenn YacTo B TEXHUHECKOW NUTepaType HasbiBaloT MHOMoNyYe-
BbIMW UMM MHOrONYTEBLIMU NpeobpasoBaTensaMu pacxoaa.

2 AKyCTMHeCKI/II?I MMNynbC B MHOroKkaHallbHOM npeo6paaoBaTene pacxona MOXeT nepefaBaTbCA MeXAy ANeKTpo-
aKycTu4Yeckumn npeobpasoBaTtensmu B Buge NpsMbIX UK OTPaXKeHHbIX (O4HOKPaTHO MW MHOTOKPATHO) OT CTEHOK M3Me-
puTensHoro Tpy6onposoaa akycTU4eckux ny4ei.

3.2 BcnomorarernbHble U OONOSTHUTENbHbIE YCTPOUCTBA

3.2.1 BcnomoratenbHble YCTPOUCTBA: TexHUYECKUe yCTPOMCTBA, COEAMHEHHbIE CO CpeacTBaMu U3-
MepeHuit U ycTponcTeaMm o6paboTku pesynsTaToB U3MEPEHUI, NpeAHa3HaYeHHbIe ANA BbINOMHEHUA KOH-
KPEeTHbIX (PYHKLMIA, HENOCPEACTBEHHO OTHOCALUMXCA K npeobpasoBaHuio, nepegadye unu oTodpakeHuio pe-
3ynbLTaToB U3MEPEHUN.

MpumevyaHus

1 K BcnomoratenkbHBIM YCTpOCTBaM OTHOCHATCA, Hanpumep, yCTpoicTBa NOBTOPHOM UHAMKALMKM, YCTPOACTBa Nneva-
T, NAMATYU, NMHUW CBA3K, aAanTepbl U MEeXCEeTEBLIE aaanTepsl.

2 BcnoMoraTtenbHble YCTPOWCTBa MOTYT ObiTb MHTErpUpOBaHbl UMK BXOAUTE B COCTAB OCHOBHbLIX CPEACTB U3Mepe-
HUiA, 6o cpeacTs 06paboTku pesynLTaToB U3MePEHWIA.

3.2.2

nokasbiBarLlee YCTPOUCTBO cpeAcTBa usmepeHuit: COBOKYMNHOCTb 3EMEHTOB CPEACTBA U3MEpe-
HUI, KOTOPblE 06eCneYnBaloT BU3yarnbHOE BOCTIPUSATUE 3HAYEHUI U3MEPAEMON BENUYUHBI MU CBA3AHHBIX
C Hew BENUYUH.

[pekomeHngauumn N0 MeXrocyaapCTBEHHON cTaHgapTusaumm [2], nogpasgen 6.29]

3.2.3 pononHuTenbHble ycTpoicTBa: ObGopyaoBaHue W yCTPOWCTBa, NpedHa3HavyeHHble Ans nopro-
TOBKM NOTOKA U cpeabl U ob6ecnevnBaroLme HeobxoauMbIe YCOBUSA NPOBEAEHUS UBMEPEHUIA.

MpuMeyaHue — K JONOMHUTENBHBIM YCTPOUCTBAM OTHOCATCS, HAaNpUMep, U3MepuTenbHele TpyGonpoBoabl,
UNLTPLI, POpMUpPOBATENM NOTOKA, GalinacHele MUHUM, 3aBUXKMW, PETYNIATOPLI AaBINEHUS.

3.2.4 bopmupoBaTenb NOTOKA: YCTPOWCTBO MOATOTOBKM MOTOKA UMK CTPYEBbINPAMUTENb, NO3BOSSIO-
LMe yCTPaHWUTb 3aKPYTKY NOTOKA U/MIN YMEHbLUMTL MCKAaXXEHUE 3Miopbl CKOPOCTEH NOTOKa rasa.

3.2.5 ycTpOMCTBO ONA OYUCTKMU ra3a: TexHM4eckoe yCTPONCTBO, NPeaHasHayeHHoe Ans 3aLmMThbl CpeacTB
U3MEPEHUI, YCTAHOBINEHHLIX HA TPYOONPOBOAE OT KanenbHOW >KUAKOCTU, CMOMUCTLIX BELLECTB, a TaKXKe Mbifu,
necka, MeTannuyeckon OKanuHbl, PXXaBYMHbI U APYrMX TBEPAbIX YaCTULL, COAEPXALLIMXCA B MOTOKE rasa.
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3.3 CpeactBa 06paboTKM pe3ynbTaToB U3MepeHun

3.3.1 Bbluucnurens: CpeacTso U3MEPUTENBLHOW TEXHUKU, KOTOPOE Npeobpa3oBbIBAET BLIXOAHbLIE CUT-
Hanbl OCHOBHbIX CPEACTB U3MEPEHMUI U BbMUCTIIET 00BbEMHBIN pacxoa U 06beM rasa, NnpuBeAEHHbIE K CTaH-
AapTHLIM YCIOBUSM.

3.3.2 namepUTesNIbHO-BbIYMCNIUTENbHBLIA KOMMIEKe: OyHKUMOHANbHO 00beaUHEHHAA COBOKYMHOCTb
CpeacTB U3MEpUTENbHOW TEXHUKKM, KOTOpas nNpeobpa3syeT BLIXOAHOW CUrHan yneTpa3ssykoBoro npeobpasosa-
Tens pacxoAa, U3SMEPSIET BCE UMM HEKOTOPble HeoOXoAMMbIE MapamMeTpbl NOTOKA U Cpeabl U BbluMcNAeT 06b-
eMHbIN pacxoa u 06beM rasa, NpUBeAeHHbIE K CTaHAAPTHLIM YCNOBUSIM.

3.4 MapameTpbl NOTOKA U cpeabl

3.4.1 06bEeMHbBIN pacxoA rasa, npuBeAeHHbIN K CTaHAAPTHBLIM YCnoBuAaM: OGbeMHbIN pacxog rasa,
onpeaeneHHbI NyTeM nepecyera odbema rasa npu pabounx ycnosusax, NPOTEKAIOLEro Yepes NepBUYHbIN
npeobpasoBarenb B €AUHULY BPEMEHM, K CTAHAAPTHLIM YCITOBUSIM.

3.4.2 konuyecTBO rasa: O0bLEM rasa, NPUBEAEHHDbIN K CTAHAAPTHLIM YCMOBUAM.

3.4.3 napaMeTpbl COCTOAAHUA ra3a: BennuuHel, xapakrepusyiowme CoCTosiHue rasa.

MpuMeyaHMUe — B HacTosllLeM CTaHAapTe B Ka4eCTBE MapaMeTpoB COCTOSHUS rasa NPUHATLI faBNeHNe 1
TeMnepaTypa rasa.

3.4.4 Tennodu3nyeckne xapakTepucTukm rasa: BenuuuHbl, xapakrepusyowme tennodusnyeckue
CBOWCTBA rasa.

MpuMeyaHune — B HacTosiLeM cTaHfapTe B Ka4ecTBe TENNOMU3NYECKUX XapaKTEpPUCTUK rasa NPUHATLI NNOT-
HOCTb Npy PaBoUnX YCIIOBUAX, BASKOCTL, aKTop U KOS MULUEHT CXUMAEMOCTH, CKOPOCTb PacnpoCTpaHeH!s 3ByKa.

3.4.5 ¢pusnMKko-xuMmuyeckue napameTpbl rasa: BenuuuHbl, xapaktepusyowme PU3NKo-xummuyeckme
CBOWMCTBA rasa, NpUMeHsieMble AN pacyeTa Tennodusnyeckux xapakTepucTuk rasa.

MpuMeyaHue —B HacTosiLeM CTaHAapTe B KadecTBe PU3NKO-XMMUYECKNX NapaMeTPOB rasa NpUHATLI COCTaB
rasa W NnoTHOCTb rasa Npu CTaHAAPTHLIX YCIIOBUSIX.

3.4.6 ycnoBHO-NOCTOSAHHAA BeJIMYMHA: [lapameTrp COCTOAHUA rasa wim PU3nKo-XMMUYEeCKnin napa-
METp, Unu Tennoduanyeckas xapakTepucTuka, 3HadeHue KoToporo (KOTopon) npu pacyetax oobema rasa
NPUHMMALIOT B Ka4eCTBE NOCTOSIHHON BEMMYMHBLI HA ONpeAeneHHbIN Nepnoa BpeMEHU (Hanpumep, 4ac, CyTku,
Mecsay n T.4.).

3.4.7 craTnyeckoe aaerneHue rasa: AGCONIOTHOE AaBneHne ABUXKYLLIEroca rasa, KoTopoe MOXeT ObITb
M3MEPEHO NOCPEACTBOM NOAKIIOYEHUS CPEACTBA U3MEPEHUI K OTBEPCTUIO ANs oT6opa AaBneHus.

3.4.8 nepenap aaBneHus: PasHOCTb MeXAy 3HAYEHUSAMM CTaTMYECKOro AAaBMEeHUA rasa B ABYX TOYKaxX
noToka.

3.4.9 notepu paBnenms rasa: Yactb CTaTU4ecKkoro AasneHus, UAYLWAsa Ha NPEOoAONEHUE CUN ruapas-
NMYECKOro CONPOTUBIIEHUSI.

3.4.10 paboume ycnoBusA: [laBneHme u Temneparypa rasa, npu KOTopbiX BbINOMHAT U3MEPEHNE ero
pacxoga w/unu obbema.

3.4.11 cTaHgapTHLIE YCNOBUSA: YCNOBUS, K KOTOPbIM NPUBOAAT U3MEPEHHbIE NpU pabounx ycnoBusix
06beMHbIN pacxoa u 06beM rasa, xapaktepusyemble aGCONOTHLIM AaBneHMeM rasa, pasHbim 0,101325 MMa,
1 Temnepartypori rasa, pasHon 20 °C (293,15 K).

3.4.12 cpegHsisi CKOPOCTbL NOTOKA ra3a: OTHOLWeEHMe 06GLEMHOr0 pacxoaa rasa npu pabo4unx ycnoBusix
K nnoLwaau NonepeyHoro ceveHus noToka rasa.

3.4.13 ¢akTop cxumaemocTu rasa: OTHoweHue pakTu4eckoro (peanbHoro) o6beMa NPoOU3BONbHOMN
Macehl rasa, NpyU KOHKPETHOM J1aBreHuu u Temneparype, kK 06bemy TOro e caMoro rasa, HaxoAaaLWerocsa npu
TaKMX e YCINOBUSAX, PACCYUTAHHOTO TaK, Kak ecrnv Obl OH NOAYMHANCA 3aKOHY NOBEAEHUS UAEanbHOro rasa*.

3.4.14 koadppuumeHT cxxumaemocTn rasa: KoadpguumeHT, paBHbil OTHOLLEHUIO 3HA4YeHUa haktopa
CHMMAEMOCTH rasa npu paboumx ycroBusix K 3Ha4YeHuio hakTopa CKUMAEMOCTH ra3a, pacCUMTaHHOTO npu
CTaHAAPTHbLIX YCIIOBUSAX.

3.5 sameputensHbI TpyoonpoBoa

3.5.1 uamepuTenbHbIli TPyGonpoBoAa: Yyactok TpybonpoBoaa ¢ yCTaHOBNEHHbIM HA HEM YNLTPa3By-
KOBbIM NpeobpasoBareneM pacxoza, rpaHuLbl U FEOMETPUYECKME XapakTepPUCTUKM KOTOPOTO, a Takke pa3Me-

* B TOCT 31369 BMecTo TepMUHa «(paKTop CKUMAEMOCTU» NPUMEHEH TEPMUH «KOIPDULIMEHT CHUMAEMOCTUY.
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LeHUe Ha HeM CPeaCTB U3MEPEHMUIA U AONOMHUTESNbHBIX YCTPOMCTB YCTaHAaBNUBAETCA HACTOSALLMM CTaHaap-
TOM W/UNU HOPMATUBHLIMU JOKYMEHTAMMN HA KOHKPETHbIE CPEACTBA U3MEPEHNIA.

3.5.2 mecTHOe conpoTuBneHue: PuTuHI, 3anopHas apmartypa, punsTp u apyrue aneMeHTbl Tpybonpo-
BOAA, UCKAXAIOLLMe KNHEeMAaTUYeCKyl0 CTPYKTYpY NOTOoKa rasa.

3.5.3 yctyn: CMmelleHe BHYTPEHHUX MOBEPXHOCTEN CEKLIMIA M3MEPUTENBHOTO Tpybonposoaa u/unm ynb-
Tpa3ByKOBOIo npeobpa3oBarens pacxoAa B MECTE UX COeAMHEHUS1, 0DYCMOBIIEHHOE CMELLEHNEM UX OCeil U/unm
pasnuuMem 3Ha4eHUI X BHYTPEHHUX AUAMETPOB, U/MNU OTKIIOHEHMEM OT KPYFMOCTU UX BHYTPEHHUX CEHEHWA.

3.6 Cucrtema usmepeHmit pacxoga u KorimyecrTsa rasa

cucTeMa M3MepeHMuit pacxoda M KomuuyecTBa: COBOKYMHOCTb CPEACTB WU3MEPUTENbHON TEXHUKM
(cpencTe U3MEPeHUit, N3MePUTENbHBIX CUCTEM, U3MEPUTENbHLIX NPUHAANEXHOCTEN U YCTPOWCTB), BCOMOTa-
TEJNbHbIX U 4OMNOJNTHUTENbHbIX yCTpOFICTB, KOTOpbl€ NpeAHa3Ha4Y€eHbl And noAroToBkM NOTOKa U cpeabl, UsMmepe-
HUIA, PErMCTPaLIMN PE3yNnbLTaToB U3MEPEHNIA pacxoaa u 00bema rasa, NpUBeAEHHbLIX K CTAaHAAPTHLIM YCIOBUSIM.

3.7 MNorpewHOCTb U HEoNpeaeneHHoOCTb

3.71

NOrpewHoCTL u3mepeHus: Pe3ynsrat usmepeHust (M3MepeHHOe 3HaYEHUE BENUYMHDLI) MUHYC ONOPHOE
3Ha4YeHune BEeJNIM4UHbLI.

[pekomeHaaumMm No MeXrocyaapCTBEHHON cTaHgaprusauum [2], noapasaen 4.1]

MpuMeyaHune — ONOPHBEIM 3HAYEHNEM BENUYUHBI MOXKET ObITb ICTUHHOE 3Ha4YeHNe U3MEPAEMON BENUUNHBI,
B TAKOM Criydyae OHO HeM3BECTHO, UM NPUNUCaAHHOE (CTaHAapPTU30BaHHOE) 3HA4YEeHNe BENUYNHDI, B TaKOM Crly4ae OHO
N3BECTHO.

[pekomeHzauum no MexrocygapcTBeHHON cTaHaapTu3auum [2], nogpasgen 4.2]

3.7.2 oTHOCUTENbHAA NOrPELWHOCTbL U3MepeHua: OTHOLLEHUE NOrPeLHOCTU U3SMEPEHNSA K ONOPHOMY
3HAYEHUIO N3MEPSEMONi BENIMYUHDI, BbIPDAXKEHHOE B NPOLIEHTAX.
3.7.3

cTabunbHOCTL CpeacTBa U3MepeHun: KayectBeHHas xapakTepucTuka CpeacTsa u3MepeHun, oTpa-
)arwLas HEN3MEHHOCTb BO BPEMEHU €r0 METPONOrMYECKNX XapaKTePUCTUK.
[pekomeHgauumn N0 MeXrocyaapCcTBeHHON cTaHgapTusauuu [2], nogpasaen 10.12]

3.7.4 KpuBas NOrpewHoCcTN: 3aBUCMMOCTb NOTPELLHOCTU U3MEPEHUI OT 3HAYEHUI U3MEPSEMON BEnu-
YKHbI, NPEACTaBNEHHas B BUAE TAONULIbI MNU OYHKLUW.

3.7.5 cranpapTHas HeonpeaesrieHHOCTb: HeonpeaeneHHOCTb pe3ynbrata U3MEpEHUsl, BblpaXkeHHas B
BUAE CPEAHEro kBaapatnyeckoro otknoHeHusi (CKO).

[pekoMeHZaumm nNo MexrocyaapCTBeHHON cTaHgaprusauuu [3], noapasaen 3.1]

3.7.6 oTHOCMTEeNbHAA CTaHAApTHaA HeonpeAeneHHOCTb: OTHOLWEHUEe CTaHAapTHOW HeonpeaerneH-
HOCTU K 3HAYEHUIO OLIEHKM U3MEPSIEMON BENUYUHDI (Pe3ynbTaTy u3mepeHnsa unu cpeaHeMmy apugmeTuyecko-
MY pesynsTaToB U3MEPEHUI), BbIPAKEHHOE B MPOLIEHTAaX.

3.7.7

CyMMapHasi CTaH4apTHasA HeomnpeAernieHHOCTb: CTaHaapTHanA HeonpeaeneHHOCTb pedynbrara U3-
MEpPEHWI, NONYYEHHOTO Yepe3 3HaYEeHUs ApYrMX BENUYUH, PaBHAA NONOXUTENbHOMY KBaPaTHOMY KOPHIO
CYMMbI YNIEHOB, NPUYEM YNeHbl SBMSIIOTCA AUCTIEPCUAMN UK KOBapHaLMAMM 3TUX APYTMX BENWUYMH, B3BE-
LUEHHbIMU B COOTBETCTBUM C TEM, KaK pe3yrnbraT U3MEePEeHUI U3MEHAETCA NPU UBMEHEHWUN STUX BESNUYMH.

[pekomenaaumum no mexxrocyaapcTBeHHON cTaHgapTusauuu [3], noapasaen 3.1]

3.7.8 oTHOCUTENbHaA CyMMapHas CTaHgapTHAA HeonpeaeneHHOCTb: OTHOLLEeHWEe CyMMapHOW CTaH-
[apTHON HeONpeAEeneHHOCTU pe3ynbTaTta M3MEPEHUs! K 3HAYEHUIO OLEHKN U3MEPSAEMON BENMUYUHLI (pe3ynbra-
TY U3MEPEHUSA UNKU CPEAHEMY apU(PMETUYECKOMY PE3yNbTaToB USMEPEHNIA), BbIPAXKEHHOE B NPOLIEHTAX.

3.7.9

pacwmpeHHas HeonpeAeneHHOCTb: BenuunHa, onpeaensiowan nHTepean BOKpyr pesynsrara ume-
peHuii, B npeaenax KoToporo, kak MOXHO 0XMAaTb, HAX0AUTCA BONbLUAA YacCTb pacnpeaeneHns 3Ha4YeHUNn,
KOTOpPbIE C AOCTATO4HbLIM OCHOBAHUEM MOTINU ObITb NPUNUCAHBLI U3MEPAEMOI BENTUYNHE.

[pekoMengaummn no MexxrocyaapCrBeHHON cTaHgapTusauuu [3], nogpasaen 3.1]
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3.7.10 oTHOCUTENbHAA pacluMpeHHasl HeonpeaeneHHoCTb: OTHOLWEHNEe paclUMPEeHHON Heonpeae-
NEHHOCTYN K 3HAYEHUIO OLIEHKU M3MEPAEMON BEMUYMHBI (Pe3ynbTaTy U3MEPEHUs U cpeaHemMy apudmeTmye-
CKOMY pe3ynbsratoB M3MEpPEHUIN), BbIPAXEHHOE B NPOLIEHTax.

3.7.11 koacppuumneHT oxBara: YnucrnoBon KOIPMULUEHT, MCNONb3YEMBIA KaKk MHOXUTENb MPU cymmap-
HOW CTAHAAPTHOV HEONMPEeAENeHHOCTHU ANS NONYYEHUS PacCLULMPEHHON HeonNpeaeneHHOCTH.

3.7.12 ypoBeHb TOYHOCTH U3MepeHui: Mpu3Hak, 0603Ha4aoLLMI YPOBEHb Ka4yecTBa U3MepeHmii 06b-
€MHOro pacxoga 1 obbema rasa, npuBefeHHbIX K CTaHAaPTHLIM YCIOBUAM, BbIPaXKaeMblii 3Ha4EHUEM OTHOCK-
TEnbLHOW PaCLUMPEHHON HEOMpPEeaEeneHHOCTM pe3ynsTaTa uU3MepeHui.

MpumedaHune — TepMuH BBefleH C Lienbto AnddepeHLmaLim TpeboBaHuit faHHON METOAUKN U3MEPEHNii B
3aBUCUMOCTU OT HeOBXOANMON TOUYHOCTU pesynsTaTa U3MepeHui.

3.8 KoHTponb cobnioaeHnsa TpeGoBaHUi

3.8.1 npoBepka peanusauuM METOOUKU U3MEPEHUI: YCTaHOBMNEHNE IOPUANYECKUM NIULOM UMW UHAK-
BMAYanbHbLIM NPeanpuUHUMaTENEM, akkpeaUTOBaHHbIMU B YCTAHOBMEHHOM NOPSAAKE HA aTtTecTauuilo METOAMK
(MeToao0B) U3MEPEHMIA, OTHOCALLUMXCS K cchepe rocyapCTBEHHOMO PErynupoBaHna obecneyeHuss eanHCTBa
U3MEPEHWIi, COOTBETCTBUS peanusauum METOAUKN U3MepPeHuii TpeGoBaHMsAM HaCTOSLLEero cTaHgapra.

3.8.2 oTHOWEHUe curHan-wym: OTHOLLEHNE YPOBHS YNbTPa3BYKOBOIO CUrHana K ypoBHIO «POHOBOrO»
wyMa, BblpaxkeHHoOe B geunbenax (ab).

3.8.3 kayecTBO curHana: OTHOLUEHME Yucna yIbTPa3BYKOBbLIX UMMYMbCOB, YYACTBYIOLUMX B pacyeTax
(YAOBMNETBOPSAIOLLMX ONPEAENEHHbIM KPUTEPUSIM KauyeCTBa, YCTAHOBMEHHbIM MPOW3BOAUTENEM), K 0o0OLwemy
YWCny yneTPa3ByKOBbLIX UMMYNbCOB, BbIPAXKEHHOE B NMPOLIEHTAaX.

3.8.4 ypoBeHb CHMrHana: YpoBeHb 3ByKOBOrO JAaBfeHUs YNbTPasByKOBOro MMMynbsca.

3.8.5 TpeHa: TeHAEHUMS K BO3paCTaHMWIO Unu yObIBaHWIO HAbnwaaemMblX 3Ha4€HUI, HAHECEHHBIX Ha rpa-
VK B NOPsAAKE UX NOMYYEHUS.

3.8.6 cMelweHune Hynsa: MNokasaHue ynbTpasBykOBOro npeobpasoBarens pacxoaa, OTNUYHOE OT HynS,
npu pacxoze ras3a, pasHoM Hynio.

3.8.7 nuHeapusaumsa: Cnocob ymeHbLUEHUS HEMMHEWHOCTN YyNbTPa3ByKOBOro npeobpasosarens pac-
Xxopa, NyTem NpUMEHEHNUS NOMNpaBok, BBOAUMbBIX NPW NOMOLLYM NPOrPaMMHOr0 obecneyeHuns yCTponcTs obpa-
60TKkM curHana unu cpeacts o6paboTku pe3ynsTaTtoB U3MEPEHUN.

4 O603Ha4YeHNA U COKpaleHUs!

4.1 YcnoBHble 06003HaYeHUs

OCHOBHbI€ YCMOBHbLIE 0603HAYEHUS, NPUMEHAEMbIE B HACTOSILLIEM CTaHAApPTE, MPUBEAEHbI B Tabnuue 1.

Tabnuya 1 — YcnoBHble 0603HaYeHUS BENUYUH

0613;:%' HavmeHoBaHWe BenMUUHbI Blzeﬁl:ln::ﬂau

a Mnolazab NonepeYHoro BHYTPEHHETO CeHeHUs YNsTpasByKoBoro npeobpasosarens pacxoaa M2

c CKOpOCTb 3ByKa B HEMOABUXHOM rase m/c

D BHyTpeHHuit fuameTp nsmepuTensHoro Tpybonposoaa M

d BHyTpeHHWit gnameTp kopnyca ynsTpasBykoBoro npeobpasosatens pacxoaa M
DN YCnoBHbI BHYTPEHHWIA fUaMeTp (yCrOoBHBIA Npoxod) MM

E Mogynb ynpyrocTu maTepuana Kopnyca ynsTpassykoBoro npeo6pasosaTens pacxoaa MnNa

U nsmeputensHoro Tpybonposoaa

f BecoBolt koadduumeHt 1

K KoabuLmeHT cxxumaemocTu rasa 1
Knp KoathdhmumeHT npeobpasoBaHus ysTpasByKoBoro npeobpasoBaTens pacxona umn/m3
/ Onuna M

M MonsipHaa macca rasa Kr/kmMonb
P AbBcontoTHoe AaBneHue rasa MMa
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[IpodonxerHue mabnuupbi 1

ObosHave- HanmeHoBaHMe BENUUNHBI E,D,VIHI/ILla
Hue BeJTMYNHBI
Pa ATMOChepHOe gaBneHune MMa
Pu M3bbITouHOe faBneHue rasa MMa
Pe ABcontoTHOE faBrneHue, onpejenstollee cTaHgapTHbIE YCroBUsA MMa
9c OBbeMHbIN pacxog rasa, NPMBEAEHHbIR K CTaHAaPTHLIM YCIOBUSM m3/c
q, OB6beMHbIN pacxog rasa npu pabounx ycrnoBusix m3/c
R YHuBepcarnbsHasa rasopas noctosHHas: R=8,31451 k/(kmonb-K)
Re Yucno PeliHonbaca 1

t TeMnepaTypa rasa °C
T TepmoguHamudeckas Temneparypa rasa: 7 =273,15 +t K
Te TepmognHaMuyeckasn TemnepaTypa, onpejenstowas cTaHgapTHbIe YyCroBus K
u, CTaHaapTHas HeonpefeneHHoCTb pesynsraTa UsMepeHUii BENMUYUHBL Y EnvHuua
BENNYUHbI
u’y OTHocUTenbHasA cTaHAapTHas HeonpegeneHHOCTL pesyrnsTaTta U3sMepeHnil BENUYUHBI y %
U:V OTHocUTeNbHas pacluMpeHHas HeonpeaeneHHOCTb BENIMYUHBI i %
N;, [onyckaemas oTHocUTeNbHas pacluMpeHHas HeonpeaeneHHOCTb BENUYUHLI Y %
14 Ob6beM rasa npu pabo4vmx ycrnoBuax M3
Ve O6beM rasa, NpuBefeHHEIR K CTaHAAPTHEIM YCIOBUAM M3
w JlokanbHas ckopocTb NOTOKa rasa m/c
w, CpefHAs CKOPOCTb MOTOKa rasa m/c
w CpefHAs cKopoCTb NOTOKa rasa BAOSb akyCTUHECKOro nyTu m/c
X; MonsipHas gons /-ro KOMNOHEHTa rasa 1
Xy MonspHasa gonsa asoTta B rase 1
Xy MonsipHasa aons auokcuaa yrrnepoga B rase 1
y ITioBoli KOHTponMpyembIi NapameTp EgvHuua
BENNYUHbI
Z DaKkTop CKUMAEMOCTH rasa npu pabovmx ycrnoBmusax 1
Z, QaKTop CXKMMaeMOCTU rasa npu cTaHAapTHBIX YCIOBUSAX 1
Ol TemnepaTypHbI KOIPPULMEHT NMMHENHOMO pacLUMPeHns maTepuana oc-1
AV, MpupalleHne obbeMa rasa 3a /-ii MUHTEpPBaN BpEMEHW ocpefHeHUSA NapameTpoB rasa M3
Ay ABcontoTHasi MOrpeLLHOCTb BENUYMHBI ¥ EnvHuua
BENUYUHbI
At WHTepBan guckpetusayum c
A® [MoTepu AaBneHus Ma
6y OTHoCUTENbHasA NOrpPeLLHOCTb U3MEPEHUNIA BENUYUHBLI Y %
i KoadpduumeHT NyaccoHa 1
n JduHaMunyeckas BA3KOCTb rasa Ma-c
Y [MpuBeaeHHasa NorpeLlHOCTb %




rocT 8.611—2013

OkoH4YaHue mabnuup! 1

O6o3Hauve- EavHuua
HanmeHoBaHWe BenUUMHBI
Hue BEMUYNHbI
< KoadhdpuumeHT rugpaBnuyeckoro conpoTuBeHuns 1
p [noTHOCTL rasa npu paboynx ycroBusax Kr/m3
Pe [MnoTHoCTb rasa Npu cTaHAapTHLIX YCNOBUAX kr/m3
T Bpems c
MpumedaHune — OcTanbHble 0603Ha4YEHUS yKasaHbl HEMOCPEACTBEHHO B TEKCTE.

MHaekcbl, BXogsawme B yCrioBHble 0603HaYEHUA BENMUNH, 0003HaYaloT CrieayloLee:

max — HanbonbLlee 3Ha4YeHUe BENUYNHBI;

min — HauMeHbllee 3HaYeHNe BENMUYUHBI;

B — BEPXHWI npeaen u3MepeHun;

H — HWKXHWUWA Npeaen n3mepeHun;

N — YCMNOBHO-NOCTOSIHHASA BEMUYKHA;

C — CTaHZapTHbIE YCMOBUS;

« » (3HaK Hag 0603HaYeHeM BennunHbl) | cpegHee 3HaYeHNe BENUUMHBI UMM 3HAYEHWUE, PACCUUTAHHOE
Nno CPEAHUM 3HAYEHUAM BENUYNH.

4.2 CokpauweHus

B HacTosiLeM cTaHaapTe NPUMEHEHbI CNeayIoLIMe COKPALLEHUSA:
BCI1 — B3BeLLeHHaa no pacxoay CPeAHSst MOrPeLLHOCTb;
MBK — n3amepuTenbHO-BbIMUCTIUTENBHBIA KOMMNMNEKC;

WM — nameputenbHbIi npeobpasoBaTenb;

WT — nameputenbHbIii Tpybonposoa;

MW — meToaunka namepeHui;

MC — meCTHO€e COnpOTMBIEHME;

MX — meTponorndyeckue xapakTe pucTuku;

MO — npeobpasosarent AaBnNeHUs UNu MaHOMETP;

M3 — npo60o0TOOPHbIN 30HA;

MT — npeoGpaszoBarens TeMneparypbl U TEPMOMETP;
M3A — npeobpasoBarernb 3NEKTPOaAKYCTUYECKUIA;

CU — cpeacteo(a) UsmMepeHuii;

CUIKIM— cuctema usMmepeHuii pacxoga u KonmyecTea rasa;
Y3IMP — ynbTpa3BykoBOi NpeobpasoBarenb pacxoaa;
YOI — yCTPOWCTBO ANS OYUCTKM rasa;

O — dhopmuposaresnb NOToKa.

5 TpeboBaHMA K NoKasaTensiM TOYHOCTU U3MEPEHUN

OTHOCUTENbHAS pacLuMpeHHas HeonpeaeneHHoCTb u3aMepeHuii (Npu KoaddurumeHTe oxeara 2) o6beM-
HOro pacxoga u o6bema rasa, NpuBeAEHHbIX K CTAHAAPTHLIM YCIOBUSAM, NO AAHHOW METOAUKE B 3aBUCUMOCTU
OT YPOBHS TOYHOCTM U3MEPEHUI NpuBeaeHa B Tabnuue 2.

Tabnuya 2
YpoBeHb TOYHOCTU N3MEPEHUIA A ) B r a
L7§/c unu 0270 0,5 0,75 1,5 2,5 5,0

Mpu BbIGOPE YPOBHS TOYHOCTM U3MEPEHUIT PEKOMEHAYETCA PYKOBOACTBOBATLCA CIEAYIOLLMMU MOSOMNKeE-
HUSIMK:
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- 3Ha4YEHNEe OTHOCUTENbBHON PaCLUMPEHHON HEOMPEAENEeHHOCTU u3MepeHuii (npu koadduuneHTe oxea-
Ta 2) 06BEMHOrO pacxoga u obbema rasa, NpUBEAEHHbIX K CTaHAAPTHbIM YCIOBUAM, AN BbIOPAHHOTO YPOBHSA
TOYHOCTU HE [ODKHO MPEBbILLATh YCTAHOBEHHBIX HOPM TOYHOCTU U3MEPEHMIA;

- €CNU HOPMbI TOYHOCTW HE YCTAHOBMEHbI, TO ANS KOMMEPYECKOro y4eTa n UsmMepeHuin B rasopacnpese-
NUTENBHBIX CUCTEMAX PEKOMEHAYETCS BbIBUPaTL YPOBHU TOMHOCTH, ANS KOTOPbIX 3HAYEHME OTHOCUTENbHOM
pacLUMPEHHOI HeonpeaeneHHOCTM u3MepeHuin (Npu koadpduumeHTe oxeara 2) 06LEMHOro pacxoga u oobema
rasa, NpMBEeAEHHbIX K CTaHOAPTHLIM YCNOBUSIM, HE NpeBbIWaeT 2,5 %;

- AN U3MEepeHMuii hakernbHOro rasa u BbLIGPOCOB pekOMeEHAYeTCs BbibpaTb YPOBEHb TOYHOCTHU, AN KO-
TOPOro 3HAYEHUE OTHOCUTENBHOWM PACLLUMPEHHON HEOMPEAENEHHOCTU U3MEPEHUI (Mpu KoadpduumeHTe oxea-
Ta 2) 06bEMHOr0 pacxoga u obbema rasa, NnpuBeAEeHHbIX K CTAHAAPTHLIM YCNOBUAM, HE npeBsbiwaeT 5,0 %;

- AN U3MEPEHMI NPOMBILLNEHHOTO HAa3Ha4YeHMs YPOBEHb TOYHOCTU BbIGMPAIOT, MCXOAS U3 BKOHOMUYE-
CKOI Lienecoo6pasHocTu u/unm HeobxoammocTtu obecneveHuss TpeBoBaHMii TEXHONOMMYECKOro npouecca.

6 Metoa usmepeHum

6.1 MpuHUMN MeToaa n3MepeHuin

M3mepeHus 06beMHOro pacxoga u obbema rasa, NpUBeAEHHbIX K CTAHAAPTHLIM YCITOBUSIM, BbINOMHAOT
KOCBEHHbIM METOAOM AUHAMUYECKMX U3MEPEHMI, OCHOBAHHOM Ha M3mepeHun ¢ nomowbto Y3INP 06beMHOro
pacxoga u obbemMa rasa npu pabounx ycrnoBusX U UX NPUBEAEHUU K CTAHAAPTHLIM YCIOBUSIM C MOMOLLBIO
cpeacTtea 06paboTku pe3ynsTaToB U3MEPEHUIA.

[ns npuBeaeHns 06bemMHOro pacxoga u oobema rasa npu pabounx ycnoBusx kK CTaH4apTHbIM YCHIOBUSIM
MCNOMb3YIOT TENNOMUINYECKME XapaKTEPUCTUKUN U (PUNKO-XMMUYECKUE NApaAMETPLI ra3a, NepeyeHb KOTOPbIX
B CTaHgapTe yCTaHOBMEH B 3aBUCMMOCTU OT BbIOPAHHOTO METOAA NPUBEAEHUS.

6.2 Metog nsmepeHun pacxoaa u o6bema rasa npu padboumnx ycnoBuax

M3mepeHune o6bemMHOro pacxoaa u obbema rasa npu padboumnx ycnoBusix BuINOMHAIOT ¢ nomowwbo Y3MP,
NPUHLMN LeiCTBUA KOTOPbIX OCHOBaH HA 3aBUCUMOCTU PA3HOCTU BPEMEH NPOXOXKAEHUA YNbTPA3BYKOBOTO M-
nyrnbca no 1 NPOTUB TeYeHus raza mexay N3A oT cpeaHeln CKOpOoCTH rasza BAOSb akyCTUYECKOro NyTu.

Ha pucyHke 1 npusegeHa cxema ogHokaHanbHoro Y3r1P.

el
A IYAIIHY, 7 2

\ \X Hanpaenenue
X\ “ 1.
AN

Cga = € - W-COSp

(AL SIS

PucyHok 1 — Cxema ogHokaHansHoro Y3MP ¢ M3A, pasMmelleHHbIMU B CTEHKe ero Koprnyca

Ha obeux cropoHax kopnyca Y3IMP B nonoxeHusix A u b paamewleHsl M3A, nepeaaiolme U NpUHUMa-
oLMe ynsTpa3BykoBble UMNYNbCbl. ECnK pacxod ra3a paBeH Hyno, TO BPeMS NPOXOXAeHUs1 yNnsTPa3ByKOBO-
ro UMMynbLca, HanpasneHHOro ot ToYku A B TOUKy B, Oyaer paBHO BpeMeHU NPOXOXaeHUs yrbTpa3ByKOBOIO

9
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UMnNynbca, HanpasneHHOro ot Todku b B Touky A. Ecnun pacxoj rasa He paBeH Hynio, TO BPEMS NPOXOXAEHUS
yNbTPa3BYKOBOIO UMMYNbCA (T45), HANPABMNEHHOTO OT TOYKM A B TOUKY B, Byaer ybbiaTh, a BpeMs Npoxox-
[leHUA yNbTPa3BykoOBOIO MMIMYSbCa (Tg,), HaNpaBrieHHOro OT ToYku B B ToMKy A, — Bo3pactarb. B nepsom
NpuBnuXeHun Bpems NPOXOXAEHUS YNbTPa3ByKOBOrO UMMYNbCa MOXET ObITb BLIYMCIIEHO NO dhopmMynam [4]:

I
Tas = 29 sz 0,5 — ) (1)
2 wily wi wiy
cc—%+ +—=
% 13 o
Ton = - @
B 13 Ip
rae o, Ip, Iy, Iy,e — CM. PUCYHOK 1.
Ecnu paccrosHue Ip paBHo / (cM. pucyHok 1), To dpopmynbl (1) 1 (2) npuMyT BUA:
Ip
Tas = 05 ; ()

(02 e sin2¢) +W COSO

o . @

_ 05 _
(cz —w2 sinzq)) —w cosd

TeA =

Peluas cucTemy ypaBHEHMIA, COCTOALLYIO U3 dhopmyn (1) 1 (2) unu (3) 1 (4) OTHOCUTENBLHO W 1 €, NOMy-
4Yum cneayrolme opmynbl ANA pacyeTa CpeaHer CKOPpOCTU NOTOKA rasa BAOMb aKyCTUYECKOro NyTU U CKOPO-
CTW 3BYKa B rase:

— /
_ 4 1 1 .
W= 2050 (m‘a) ' ©
czlﬁ(L_,_L), ©6)
2\ A

B cny4yae npumeneHus Y3IMP, y kotopbix M3A HaknaabiBalOTCA HA HAPYXKHYIO MOBEPXHOCTL UT, yneTpa-
3BYKOBOM UMNYNbLC NONAAAET BO BHYTPEHHIOW nonocte UT, nocne Toro kak npoxoaut yepes MN3A U CTeHKy
UT. Mpu sTOM yNbTPa3BykOBOW Nyd NPENOMIIIETCA NPU nepecedeHuu rpanuy, mexay N3A u UT, mexay UT u
ra3om, kak NOKa3aHo Ha pUCyHke 2.

B cBA3u ¢ 3TMM 06CTOATENLCTBOM NpumeHeHue Y3IP, y koTopbix MOA HaknaabiBaloTCA Ha HaPY)KHYIO
nosepxHocTb UT, umeeT cneayiome 0COBEHHOCTH:

- pacyeT BpeMEH NPOXOMAEHUS YNLTPa3BYKOBOIO UMNYNbLCA T,p M T, AOSDKEH NPOBOAUTLCA C YYETOM
BPEMEHU 3a4ePXKKN YNbTPa3ByKkoBoro ummnynsca B N3A u B creHke UT;

- paccToaHue Ip 3aBucuT OT (hasosoin ckopoctu MIA, TonwuH u matepnanos UT.

MpuMeyaHune — Hacroawuii cTaHaapT He NpegycmaTtpusaet ucnonssosanue Y3MMP ¢ HaknagHbiMu [OA Ha
Tpy6onpoBogax, UMetoLLx 06nuLoBKY BHYTPEHHER NMOBEPXHOCTH, TaK Kak 3TO MPMBOAUT K BO3HUKHOBEHWIO AONOMHUTENb-

HOM NOrPELUHOCTN N3MEPEHNIA, 3HAYEHWEe KOTOPON 3aBUCKT OT TPYAHOKOHTPONUPYEMBbIX (haKTOpOB (TONLWHA OBMNMLIOBKY,
CKOPOCTb pacnpocTpaHeHUsi 3ByKa B MaTepuarne oGnuLoBKY U T.A.).

[na pacyera BpeMeHu 3a4epXKKn U pacCTOsAHUS lp MCNONb3YIOT U3MePeHHbIe ha3oByio ckopocThb M3A,
TOnLMHY cTeHkn UT, ckopocTu pacnpocTpaHeHus 3syka B [MOA, B cteHke UT u B rase, a Takke 3aKoH npernom-
NEeHusA ynbTPa3ByKOBOW BOSHbLI HA rpaHuLE cpef

sindnpa _ Sinét _ sing )
crsa T c’

rae ¢pnaar O @ — CM. PUCYHOK 2;
Chaa: O € —  CKOPOCTb pacnpocTpaHeHusi 3Byka B [OA, B cteHke UT u B rase, COOTBETCTBEHHO.

10
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M3MepeHHble cpefiH1e CKOPOCTU NOTOKA rasa BA0/Ib akyCTUUYECKUX NyTeil, NPOBEpPeHHbIE HA AOCTOBEPHOCTb
M ycpeAHEHHbIE N0 BPEMEHW, NPUMEHSIIOT [/ pacyeTa cpeAHeli CKOpoCTH rasa B U3MEpPUTESIbHOM cedeHun Y 3MP

PucyHok 2 — Cxema ofiHokaHaibHoro Y3MP ¢ M3A, pasMeLLeHHbIMU Ha HapyXHOW noBepxHocTn UT

Bua dyHKUUKM, ncnonb3yemol 415 pacyeTa CpefHeil CKOpoCcTu rasa B U3MepuTenbHOM ceuveHun Y3MP,
3aBNCUT OT YMCNa aKyCTUYECKNX KaHaNoB, KOHUrypaummn nx pasmeLleHns, a Takke npumMeHseMoro n3rotosu-
Tenem Y3MP noaxoga K yyeTy napameTpoB MoToKa 1 cpefbl.

Ecnun Bce akycTnyeckue KaHasbl pacrnosioxeHbl 04UHAKOBO OTHOCUTESIbLHO OCU U3MEPUTESILHOTO yyacTka
(kopnyca Y3IP), To cpegHiolo CKOpPOCTb ra3a B namMmeputenbHom cedeHun Y3MP paccunTbiBaloT No dopmyne

wa /_1 wi @

rae T — 4YNC/I0 aKyCTUYEeCKUX KaHasos;
W — cpegHaa CKOpOCTb rasa BAO/b aKyCTMUYECKOro kaHana,
Kh — Ko3gh(uUMEHT, yunTbiBaKOWMNI NOMOXEHNE AKYCTUUYECKUX KaHa/IoB OTHOCUTE/IbHO OCU M3Mepu-
TenbHOro yvactka (kopnyca Y3[MP), BansHne yncna Re n wepoxoBaToCTM BHYTPEHHUX CTEHOK
nT.

Ecnn akyctuyeckume kaHanbl VMEKT pasfin4HOE PAaCMoIOKEHWE OTHOCUTENIbLHO OCU U3MEpPUTEesIbHOro
yyacTka (kopnyca Y3[P), To cpefHol0 CKOpOCTb ra3a B M3MepuTenbHOM cedeHun Y3MP paccuuTbiBaloT Mo
dopmMynam:

- NPy CyMMUPOBaHUN C MOCTOAHHLIM B3BELIMBaAHUEM

wa (9)
roe/) — MOCTOSIHHbIA BECOBONM KO3(h(pUUMEHT, yunTbiBaKOLWMIiA AOM0 CPpeHEen CKOpOoCTM rasa no /-my aky-

CTUYECKOMY KaHasly B cpefHell CKOpOCTU rasa B nameputesibHom cevenun Y3MP;
- NPU CYMMWPOBAHUM C NEpPEMEHHbIM B3BellMBaHNeM

s ©
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rae f;, — nepeMeHHbIN BECOBON KOBhPULIMEHT, yUUTLIBAIOLLMIA OO CPEAHEN CKOPOCTH rasa no j-my aky-
CTUYECKOMY KaHany B cpedHeln CKOPOCTU rasa B U3sMmeputernsHomMm ceveHun Y3IP, onpeaensaemsii
Ha OCHOBE 3a4aHHbIX UM U3MEPEHHBIX MEPEMEHHbIX.
Mpodunb cKOpoCTen NoToka ABMAETCA PYHKUMEN Yyucna Re u LWepoxoBaToCTu BHYTPEHHUX MOBEPXHO-
crein T n kopnyca Y3IP.
Unucna Re paccunTbIBalOT N0 M3BECTHOMY BHYTPEHHEMY AnameTpy kopnyca Y3IP, uamepeHHon ckopo-
CTU ras3a n 3Ha4eHUsAM NIOTHOCTM U AMHAMUYECKOI BA3KOCTM rasa no cneayloLein popmMyne

_ wdp 11
Re n (11

MeTtoabl u cnocobbl KOMMeHcauun BnuaHnA Yucna Re Ha nokasaHus Y3IP onpeagensioTcs ux uaroto-
BUTENEM.

C uenbto obecneveHuns: 3asiBNEHHON TOYHOCTU M3MEPEHUN, LIEPOXOBATOCTL BHYTPEHHUX NOBEPXHOCTE
WT u kopnyca Y3IP gomkHa HaxoauTbCA B Npeenax, ycTaHOBNEHHbIX usrorosutenem Y3MP.

Ons komneHcaumm norpewHocten Y3IP, 06yCnoBneHHbIX OTKNOHEHMEM €ro reOMeTpPUYEeCKUX napame-
TPOB OT MX HOMUHATIbHbIX 3HAYEHWIA, BCNIEACTBME NPOU3BOACTBEHHbBIX JOMYCKOB U AOMYLUEHUAMU B NPUHATON
MoOZenu pacyeTa CpeaHeli CKopocTH rasa B U3mMeputensHom cedenun Y3MP, usrotosutenemM mMoxeT ObiTb npu-
MEHEH KOPPEKTUPYIOLLMIA UNK KannmOpoBOYHLIA kK03hduumeHT. B obLuemM crnydae o6beMHEIR pacxoa rasa npu
paBounx yCnoBusix C y4eTOM KOPPEKTUPYIOLLETO UMK KanmbpoBOYHOIO KO3(ULIMEHTa MOXET ObITb BbIMUCNEH
no copmyne

1
- aKfz i ZCOS¢ (‘EAE’ - tEA,') ’ (12)

roe K; — KOPPeKTUpYOLLMIA UK KanubpoBouHbli koadduumueHT Y3MP.

Mpu oTnn4YmnKM Temnepartypbl U AaBneHna raza npyu pabounx ycrnoBusix OT YCIIOBUM, NPU KOTOPbLIX yCTaHaB-
nuBanMcb MeTponoruyeckue xapakrepuctukn Y3MP, B ero nokasaHWsix BO3HUKAET AOMOMNHMTENbHAA NOrpeLu-
HOCTb, 00OYCNOBNEHHass M3MEHEHUeM reomeTpudeckux napamerpos kopnyca Y3IMP. Ecnu aaHHas AONONHWU-
TemnbHas NOrpPeLLUHOCTb ABMAETCA 3HAYMMON, T.€. NpeBbILaeT 1/6 ocHoBHON norpewwHocTn Y3IP, To nokasaHua
Y3IMP KOppeKTUPYIOT MyTeM YMHOXEHUS 3HAYEHUs1 pacxoaa Ha NONPaBOYHbIN KOI(PADULMEHT, YUUTLIBAIOLLMIA
U3MEHEHNEe TeOMETPUUYECKUX NapaMeTPoB ero Kopryca, 06yCnoBneHHble M3MEHEHMeM TemnepaTypbl U AaB-
nexus rasa. Pacyetr nonpaBo4yHOro KO3dpdULMEHTa MOXET NPOBOAUTLCA MO U3IMEPEHHbIM 3HAYEHUAM UNU
YCINOBHO-MOCTOSIHHBIM 3HAYEHUSIM TeMnepaTypbl U aBNeHNUs rasa.

Ecnu nonpaBoyHbIi KOIMHDULMEHT HE NMPUMEHSIETCA, TO AAHHAA AONONHUTENbHAA NOTPELLHOCTb A0IDK-
Ha y4MTbIBATLCA NPU pacyeTe HEONPEAENEHHOCTU M3MEPEHNI pacxoaa n KONM4YecTsa rasa.

[ns uenew oueHkn HeoBX0AMMOCTU KOPPEKTUPOBKY NokasaHun Y3IMP moxeT ObiTb UCNONb30BaHAa ynpo-
LLieHHasa MoAernb pacyeTa A0NONMHUTENbHOW NOrPeLIHOCTM, 00YCNOBNEHHONW U3SMEHEeHUEM TeMNepaTypbl n AaB-
NeHus rasa, NPUBEAEHHAsA B NPUINOXEHUM A.

6.3 MeToabl npuBegeHust pacxoaa U o6bLemMa rasa K CTaHQapTHbIM YCIIOBUAM

6.3.1 MpuBeaeHue 3HaueHust 06bLEMHOro pacxoaa unm obbema rasza npu paboumnx ycnoBusax kK CTaHaapT-
HbIM YCIOBUSIM B 3aBUCMMOCTU OT NpuMeHsaeMbix CU napameTpos NOTOKa 1 CpeAabl BbINOAHAKT C NPUMEHEHK-
€M MeTOZ0B, NPUBEAEHHBIX B Tabnuue 3.

Tabnuya 3
HaumeHoBaHune
Tun cpeapl
meToaa
pTZ-nepecyer a3bl, ANA KOTOPBIX MMEIOTCA flaHHble 0 KO3 dULMeHTe cxMMaemocTh (cM. 6.4)
p-nepecyeT a3bl, ANsi KOTOPLIX OTCYTCTBYIOT A@HHbIE 0 KO3 DULMEHTE CKUMAEMOCTHU (CM. 6.4) UNKU TOYHOCTL
CYLLECTBYIOLLUX pacqeTHLIX METOAOB HE YA 0BMNETBOPSAET TpeboBaHUsIM HACTOALEro cTanjapTa

6.3.2 B cnyyae npuMmeHeHus MeToaa «pTZ-nepecyeta» 00beMHbIN pacxo, NpUBEAEHHbIN K CTaHAapT-
HbIM YCMOBUAM, pacCunTbIBaIOT No opmyne
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Ze
Qe = K(B)qv Z %: K(B)qv %%’ (1 3)
rae
— T
Ke) = oo as

O6beM rasa, NpUBEAEHHBI K CTaHAAPTHLIM YCIIOBUSIM, PACCYMTLIBAIOT N0 hopMynam:
- PY AUCKPETHOM MHTErPUPOBaHUM HYHKLMIA pacxoda Nno BPeMeHU T C HEPaBHOMEPHLIMU UHTEPBaNamu
ANCKPETU3aLMm AT;

Ze: p, o
Vo = 2 K% 77 A = 2 Ko\, T AT; (15)

- PW AUCKPETHOM MHTErPUPOBaHUM HYHKLMIA pacxoda No BPEMEHU T C PAaBHOMEPHbIM MHTEPBANOM AUC-
KpeTusaumm At

n n
Z p, p;
Ve = Ar; Kev, 27 = A121 Kie)%; Tic 3 (16)
1= i=
- Npu anckpeTmsauumn odbema rasa
n Zp o;
Ve = 2 Ke)AVi 77 = XK AVi mic a7)

6.3.3 B cnyyae npumeHeHus MeToga «p-nepecyetay 00beMmHbIl pacxod, NpuBeAeHHbI K CTaHAAPTHbIM
YCMOBUAM, PacCYUTbLIBAKOT No hopmyne

9c :qvi' (18)

OObeM rasa, NPUBEAEHHbIN K CTAHAAPTHLIM YCMOBUSAM, PACCHUTLIBAIOT N0 hOpMynam:
- NPY AUCKPETHOM UHTErpupoBaHnm yHKUUI pacxoia rno BpeMeHn T C HepaBHOMEPHbIMU UHTEpPBanamm
ANCKpEeTU3aLum At;

n
Ve =.ay, ;’T'imi : (19)
i=1

- NpY ANCKPETHOM MHTErpupoBaHnn yHKLMIN pacxoaa no BpeMeH! T ¢ paBHOMEPHbLIM UHTEPBArom Auc-
Kperusauum At

n
Vo= 8730, £ (20)
i=1
- Npu auckpetTnsauuu obbemMa rasa
n
A @1
¢ ! Pe;

i=1

6.3.4 3HayeHune AV, onpeaensior no chopmyne

_N (22)
AV; = KTIp
rae N; — oO6uee uncno umnynscos, dhopmupyembix Y3IP, 3a i-i tHTepBan BpEMEHN M3MEPEHUI.

Ecnu 3apgaHa ueHa umnynbca BbixogHoro curHana Y3MP, To koadpuyneHT npeobpazoBaHns pacCHuTbi-
BatoT no dhopmyne

13
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Kop = 12! 23)

I-'MMI'I '
rae L, — UeHa umnynbca BbixoaHoro curHana UM Y3MP, m3/mmn.

6.4 OnpeneneHue TennoduanyecKux xapakrepucTuk U (PU3NKo-XxMMMyeCKux napaMeTpoB rasa

6.4.1 B cnyyae npumeHeHua metoaa «p TZ-nepecyetay onpeaensior pakTopbl CXMMaeMOCTU ra3a npu
pabounx u CTaHAAPTHLIX YCAOBUAX MU KOSDULMEHT CKUMAEMOCTH rasa.

MpumMmedaHune — KoapdpuumeHT CXUMAEMOCTU rasa MOXET ObITb BBIMUCIIEH C UCMONbL30BAHUEM 3HAYEHWIA
aKTopoB CKUMaEMOCTH rasa npu pabounx ycrnoBuAX U CTaHAapTHLIX YCOBUSAX Mo bopMyne

K=2%. (24)

B cnyyae npumeHeHns metoaa «p-nepecyera» onpeaensitoT NAoTHOCTL ra3a npu pabounx n craHaapr-
HbIX YCMOBUSX.

6.4.2 dusumyeckue CBOWCTBA rasa MoryT ObiTb onpeaeneHbl NyTeM NPAMbIX MU3MEPEHUIA UM KOCBEHHBIM
METOAOM Ha OCHOBE AaHHbIX, aTTeCTOBAHHbIX B KA4€CTBE CTAHAAPTHLIX CMPAaBOYHBLIX AaHHbIX kareropuin CT[,
unu CI (cm. FTOCT 8.566).

MpumeyaHue — [nsa onpegeneHns pun4eckux CBOWCTB raza peKoMeHAYETCS PUMEHSTL TOT METOZ, KOTOPHIA
ANs1 YCNOBUA U3MEpEHU UMeeT HaUMEHbLUYIO NOrpelwHoCcTb. MNpyu 3TOM crepyeT yuuTbiBaTb SKOHOMUYECKYIO Lieneco-
06pasHOCTb ero NpUMeHeHMs.

6.4.3 daktop CKUMAEMOCTU OAHOKOMMOHEHTHLIX ra30B NPW CTaHAAPTHLIX YCNOBUAX onpenens-
IOT, UCMOSIb3YSl aTTECTOBAHHLIE B KAYECTBE CTAHAAPTHLIX CNPaBOYHbLIX AAHHbIE (CM., HanpuMep, Tabnuuy 2
MOCT 31369 un Tabnuuy 1 FTOCT 30319.1).

d>a|<Top CKMMaeMoCT MHOTOKOMMOHEHTHOro rasa npu CtaHAapTHbIX YCNOBUAX pacCYUTbLIBAIOT NO U3-
MEPEHHOMY KOMMOHEHTHOMY cocrasy C ncnonb3osaHMemM CTaHAAPTU3OBAHHbLIX UNTU ATTECTOBAHHbLIX METOAUK.

MpumeyvyaHune — DakTop CXUMaEeMOCTU NPUPOJHOrO rasa Npu cTaHAAPTHLIX YCOBUSX pEeKOMEHAYeTCA pac-
CYUTbLIBaTbL B COOTBETCTBUYU C TpeboBaHuamu FOCT 31369.

dakTop CHxMMaeMOCT MHOFOKOMMNOHEHTHOr0 M O4HOKOMMNOHEHTHOro rasa npu CTaHAapTHbLIX YCNOBUAX
MOXXET ObITb paccuMTaH Nno ypaBHEHUIO COCTOAHMA ANA AaHHOro rasanpu 7= T, U p=p..

6.4.4 DaKTOp CKMUMAEMOCTM OAHOKOMMOHEHTHbIX ra30B NP1 Pabo4nX YCrOBUSIX PaCcCUUTLIBAIOT MO U3MEPEH-
HbIM 3HAYEHUAM AaBMEeHUs U TeMNepaTypsbl raza, a MHOrOKOMMNOHEHTHOTO ra3a — Mo U3MEPEHHbLIM 3HA4YEHUAM AaB-
NeHus, TeMnepaTtypbl U KOMNOHEHTHOMY COCTaBy rasa, ¢ NPUMEHEHWEM YPaBHEHMUSI COCTOSIHUSA ANA JaHHOrO rasa.

6.4.5 [Insa onpegeneHns NANOTHOCTU ras3a Npu CTaHA4APTHLIX YCNOBUSX NPUMEHSIOT OAUH U3 CReaYoLmMX
METO/0B:

a) KOCBEHHbIN METOA;

6) nukHomeTpuyeckuit Mmetog no MOCT 17310;

B) METOA, M3MEPEHMI C MOMOLLLIO NOTOKOBOIrO NMOTHOMEpA.

MpW NPUMEHEHUU KOCBEHHOTO METoAa MMOTHOCTb rasa MpW CTaHAAPTHLIX YCIOBUSIX PEKOMEHAYETCs
paccyuTbiBaTHL NO hopmyne

_ 103 _Mp
pc =10 RTC;c ' (25)

MonsipHyt0 Maccy MHOTOKOMMOHEHTHOTO rasa BbIYUCHSIOT MO chopmMyre

M= (xiM;), (26)
=1

-~

rae M; — monapHas Macca i-ro KOMNOHEeHTa;
N — 4ucno KOMMOHEHTOB rasa.
KOMMOHEHTHbI COCTaB raza M3MepsIoT C NOMOLLLID NOTOKOBOrO Xpomarorpada nubo nabopaTopHoro
Xpomarorpad)a B XMMUKO-aHanMTUYeCKux naboparopusix.
6.4.6 Ina guarHoctuku pabotbl Y3IMP ncnonb3yotT 3Ha4eHUe TEOPETUYECKO CKOPOCTU pacnpoCTpaHeHu!s
3BYyKa B rase, KOTOpoe CpaBHMBAIOT CO 3HAYEHUEM CKOPOCTU PacnpoCTpaHEHMS 3BYKa B rase, uamepeHHoiM Y3I1P.
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CKOpOCTb pacnpoCTpaHeHns 3ByKa B OAHOKOMMNOHEHTHbIX ra3ax pacCUUTLIBAIOT N0 U3MEPEHHbIM 3Haye-
HWUSIM AaBNEeHUS U TemnepaTypbl rasa, a B MHOTOKOMMNOHEHTHbIX ra3ax no U3MEPEHHbIM 3Ha4eHUSIM AaBneHus!,
TemMnepatypbl U KOMNOHEHTHOMY COCTaBy rasa.

Ecnu paboven cpeaon ABnsETCA NPUPOAHbLINA ra3, B KOTOPOM MONsipHan Aons meraHa meHee 90 %, To
MOSIAPHYIO A0S0 METaHa peKOMEeHAyeTCs onpeaenaTb Bnpamyto (cm. FOCT 31371.7).

CKOpOCTb pacnpOCTpaHeHMs 3ByKa B ra3e crieyer pacCcHuTbiBaTbh B COOTBETCTBUW C anropuTMamMm, oc-
HOBAHHbLIMM Ha UCNOSIb30BAHWUK CNEAYIOLLIMX YPABHEHWIA:

3RT az) 1°°
c={10 VQC_VQI:Z-FP(Z)_[))T]} @7

2017}

05 28)

—J1103RL. 7.
c={10°8L.7 k]
rae ¢, n c,— n3obapHasi U U30xopHas yaenbHbie TENNOEMKOCTU ra3a, [pi/(Monb-K) unu I/ (kr-K);
k — nokasatenb aauabarbl rasa.

7 Tpe6oBaHus K KBanudukauum o6cnyxuBalrowero nepcoHana u 6esonacHocTu

7.1 Tpe6oBaHusa k kBanudukauum odcnyxuBarowWero nepcoHana

K npoBeageHuio uameperuii u moHtaxxy CU u o6opyaosaHusa gonyckalorca nuua, usydmelume tpe6o-
BaHWUA HACTOSALLEro CTaHjapTa, 3KCMryaTauMoHHON AokyMeHTauuu Ha CU v BcnomorartenbHble U JA0NOSHU-
TenbHbIE YCTPOWCTBA, NPOLUEALUME MHCTPYKTaX N0 OXpaHe Tpyaa, NonyymsLLMe AONYCK K CAMOCTOSTENbHOM
paboTe u umeroLme KBanupukaunoHHyIo rpynny no 3nekTpo6e3onacHocTn He Hke Il

7.2 Tpe6oBaHusA 6e30NaCHOCTHU

7.2.1 Mpu moHTaxe u akcnnyatauun CU, scnomoratenbHbIX U AONOAHUTENbHbLIX YCTPOWCTB A0IMKHbI CO-
6niogatecs TpeboBaHuMs, HOPMbI U paBuna, onpeaensieMble B [5] — [9].

7.2.2 Mepepn moHTaxkoMm CU, BCnomorartenbHbIX U AONONMHUTENbHBLIX YCTPOIUCTB HEOOX0AMMO 06paTuTh
BHUMaHWE Ha WX COOTBETCTBME IKCMMYaTALUMOHHON JOKYMEHTALMW, Hanuuue U LEenoCTHOCTb MapKMpOBOK
B3PbIBO3ALUUTEI, HANUYUE U LIENOCTHOCTb KPEMNEXHBIX dMEMEHTOB, 060nmoYek (KopnycoB).

7.2.3 MNpy NOAroToBKE U NpoBeaeHUn paboT Ha u3MepuTENLHOM 060PYI0BaHUM AOIDKHBLI COON0AaTLCA
YCTaHOBIEHHbIE NpaBuna 1 AeNCTBYIOLLME TEXHUYECKUE MHCTPYKLIUKM, PACNPOCTPAHSAIOLLMECS HA AAHHbIN BUA
o6opyaoBaHus.

MHCTpyKumK no akcnnyataumu obopyaoBaHma u CU aomkHbl ObiTb AOCTYMHLI 06CnyXMBaOWEMy nep-
coHany.

7.2.4 YpoBeHb 1 BUA B3pbiBo3aLmTbl CU, BCnoMoraTenbHbIX U 10MONHUTENbHLIX YCTPONCTB AOMKHbI CO-
OTBETCTBOBATH KNaccy B3pbIBOONACHLIX 30H, KATETOPUU U IPyNne B3pbIBOOMACHbLIX CMECEMN.

7.2.5 YcraHoBka u gemoHTax obopyaoBaHusa Ha T, npoBeaeHme peMOHTHBIX MU TEXHUYECKUX paboT
AOMKHBI NPOM3BOANTLCA TOSNLKO HA pasrpyXeHHbIX no aasneHuio UT. B cnyyae namepeHun ropioumx rasos
MIK ra3oB C TOKCUMYHBIM AENCTBMEM HEOOX0aAMMA NpeaBapuTenbHas npoayska T BO3ayxOoM MU UHEPTHLIM
rasom. Ecnu ras ¢ noBbILEHHBIM COAEPXKAaHUEM Cepbl, TO NPOAYBKA ra30NpoOBOAOB CXaTbiM BO3AYXOM 3a-
npeLyaerca.

7.2.6 MoHTaxx CU HeoGxoaumMo npon3BoauTb B CTPOrOM COOTBETCTBMM C UX CXEMOW BHELUHUX COeauHe-
HUIA. 3anpeLaeTca BHOCUTL Kakue-nmbo U3MEeHEeHUs B ANEKTPUYECKYIO CXeMY COEAUHEHUN, A TaKKe UCNOTb-
30BaTh NioObIE 3anacHble YacTu, He NpeayCMOTPEHHbIE KCMyaTaLMoHHON AoKyMeHTauueln 6e3 cornacoBa-
Hus ¢ usrotosutenem CU.

7.2.7 MNpu moHTaxe o6opyaosaHust maccoi 6onee 50 kr He06X0AMMO UCNONb30BaTb NOABEMHBIE MEXAHW3MbI.

7.2.8 B npouecce skcnnyatauuu CW, BcnomoratenbHbIe U A0NONMHUTESNbHBIE YCTPOMCTBA AOMKHbI NOA-
BeEprarbcs BHewWwHeMy ocMoTpy nepcoHanom CUKI ¢ uenbio onpeaeneHnsa ux TEXHUYECKOro CoCToaHus. Cpoku
NpOBEAEHUSA OCMOTPOB, UX NEPUOAUYHOCTb U 06 BEMDI 1OIKHBI YCTAHABNUBATLCS rpacdMkoM, paspaboTaHHbIM
cnyx©ou, OTBETCTBEHHON 3a TexHuuyeckoe coctosivme CUKT. MNpu onpeaeneHMn CpokoB OCMOTPA AOSDKHbI
yuuTbIBaTHCA YCoBus akcnnyatauun CUKIT.
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8 TpeboBaHMA K yCNOBUAM NPOBeAEHUA U3MEPEHUN

8.1 YcnoBusi npuMeHeHuUs cpeacTB U3MepeHuin, 0opaboTKu pe3ynbTaToB U3MEepPeHU 1
BCNOMoOraTesibHbIX YCTPOUCTB

8.1.1 Ycnosusa npoBeaeHna U3aMepeHuii (qaeneHue, TeMneparypa u BnaxHOCTb OKPY>aloLlen cpelbl)
ana CU, cpeacts 06paboTku pe3ynbsTaToB U3MEPEHUIA U BCMOMOTaTeNbHbIX YCTPONCTB AOJKHbI COOTBETCTBO-
BaTb TPeOOBaHUAM, YCTAHOBMNEHHBLIM UX U3TOTOBUTENSAMU.

8.1.2 Hanps»keHHOCTb MOCTOSAHHLIX U NEPEMEHHbIX SNEKTPOMAarHUTHbLIX MOSIEN, a TaKXKe YPOBEHb MHAY-
CTpUanbHbIX PaANONOMEX HE AOMKHbI NPEBbILLATL NPEeAENOB, YCTAHOBIEHHbIX M3rOTOBUTENEM NPUMEHAEMbIX
CW, cpeacts 06paboTku pe3ynsTaTtoB M3MEPEHWI U BCMOMOTaTeNnbHbIX YCTPOWCTB. ECnn B 9KCMyaTaLuoHHO
JOKyMeHTauuu U3roToBMTENSA AaHHbIE NPeAenbl He YKa3aHbl, TO HaNPSXXeHHOCTb 3NEeKTPOMarHUTHbIX none
He JOJKHa MpeBbILaTh NpefenbHO A0NYCKaeMbIX YPOBHENW, YCTAHOBMEHHLIX K YCIOBUAM Tpyaa obcnyxusa-
toero nepcoHana CUKIT.

8.1.3 Xapakrepuctuku anektpocHatxeHnust CU, cpeacrs 06paboTkn pe3ynsTatoB UBMEPEHUI U BCMIOMO-
ratenbHbIX YCTPOWCTB AOIMKHbI COOTBETCTBOBATL TPEOOBAHUAM NX IKCMNYaTaALUOHHOW AOKYMEHTaLWN.

8.1.4 CU cnepyet pasmeLlartb Baanu oT UCTOMHUKOB BUOpaLMM U/MNN NPUMEHSATL MePbI N0 €€ MUHUMMU-
3aumun. Mpu HanM4uM COOTBETCTBYIOLMX TpebosaHuin nsrotosutenda CH yposHu Bubpauun B Mectax pasme-
wieHuss CU He J0MKHbI NPeBbILLAaTh YCTAHOBMNEHHbIX U3rOTOBUTENEM NPEAEnoB.

8.2 NapameTpbl NOTOKA U cpebl

8.2.1 Namepsaemon cpeon ABNSeTCH O4HOKOMMNOHEHTHBLIA UM MHOFOKOMMOHEHTHbIN ra3, HaxoaaLmMnes
B O4HO()a3HOM COCTOAHUM U OAHOPOAHLIN N0 PUINYECKUM CBOMCTBAM.

MpumMeyvyaHus

1 a3 cunTaeTca OAHOPOAHBIM, ECIN €ro CBOMCTBA (COCTaB, MNOTHOCTb, faBrieHne U Ap.) U3MEHSAIOTCA B NPOCTpaH-
CTBE HENpepbIBHO.

2 a3 cyuTaeTcs ogHodasHbIM, €Crn BCe ero CocTaBnALLMe YacTu NpuHagniexar raaoobpasHoMy COCTOAHMIO.

Tun ras3oB, ANA KOTOPbIX NpegHasHayeH Y3IP, ycraHaBnmMBaeT ero u3aroToBUTENb.

MpucyTcTBME HEKOTOPBIX KOMMOHEHTOB B ra3e MOXET BO3AENCTBOBATL Ha paboune xapakrepuctuku Y3IP.
B 4yacTHOCTU, BbICOKME YPOBHM ABYOKUCH yrriepoaa u BoAOPOAa B ra30BOM CMECK MOTYT BAIMATL U JaxKe NpuocTa-
HOBUTL (PyHKLMOHMpoBaHue Y3IP BcrneacTBMeE MX CBOWCTBA 3BYKOMOMMOLLEHUA. B HMKecneaylowmx cnyyasx
BO3MOXHOCTb npuMeHeHuna Y3IP ycraHaBnMBaeTCA Ha OCHOBE KOHCynbTauui ¢ ero usrotosurenem [10]:

- Korga o6bemMHaga 4ona AMoKcuaa yrnepoaa oxuaaerca Boiwe 3 %;

- MPK 3HAYEHNAX TEMNEPATYPbl U JaBNEHNA rasa, Gnnu3KkUX KPUTUYECKUM 3HaveHuam (T — T, <1 Kn
p-p,<0,1 MMa);

- Koraa CyMMapHbIi YpOBEHb CEpbl U3 BELLECTB TUMA CEPOBOAOPOAA, MePKanTaHOB (TUONOB) W 3NEMEH-
TapHoW cepbl npesbiaer 320 MKMONbL/MONb;

- IPY CONEBbLIX OTNOXEHUSX HA BHYTPEHHEN NOBEPXHOCTM Kopnyca Y3IP n T.

8.2.2 CKOpOoCTb NOTOKA, pacxoA, TeEMneparypa 1 AasneHune rasa 4omkHbl HAXOAUTLCA B Npeaenax, 4ony-
cKkaeMmblx usrotosutenem ansa npuMmeHsemolx Y3MMP, u B npegenax, o6ecneunsatowmx TpeboBaHUS K TOYHOCTH
BbIMONMHEHUA msmepeHmVl.

MNpu aTom Temnepartypa rasa AOMmkHa ObiTb BbilLE TOYKM POCbI MO BMare u Bbllle Temnepatypbl KOH-
AEeHcauun rasa unm ero KOMMOHEHTOB, B Cryvyae M3MepeHnii MHOFOKOMMOHEHTHOrO rasa. Ecnu uamepsaemMon
Cpeaon ABMAKTCA CMECU YINeBOAOPOAHbIX ra3oB (Hanpumep, NPUPOAHLIA UM HEMTAHOW ras), TO AOIDKHbI
OTCYTCTBOBATb YCMOBUS Ansi 06pa3oBaHuUs ruaparos.

9 CpeactBa U3amMepeHnn, oopadboTkn, BcnomoraresibHbI€ U AONONHUTENbHbIE
ycTpomncTBa

9.1 Tpe6oBaHUA K COCTaBY CpeaACTB U3MepeHUn, 06paboTku, BcnoMoraTenbHbIX U
OOMNONMHUTENbHbIX YCTPONCTB

9.1.1 CocraB cpeacTB U3MepeHuii, 00paboTku, BCoMoraTesnbHbIX U 4ONONHUTENbHbIX YCTPOWCTB Onpe-
JenseTcsa NpUMeHsIEMbIM METOAOM NnepecyeTa 06bEMHOr0 pacxoga u oo6bema rasa npu paboumx ycnoBusx K
CTaHAAPTHBIM YCNOBUAM, NMpon3BoauTenbHOCTLI0 CUKT, TpebyembiM YPOBHEM TOYHOCTW U3MEPEHWUIA U HEOO-
XOAMMOW CTEeMNEeHbIO aBToMaTu3auuu.
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B o6wwem cnyyae npu BbIMONMHEHUU U3MEPEHWUI MPUMEHSIIOT:

- OCHOBHble CU;

- cpencTea 06paboTKM pe3ynsTaTtoB USMEPEHUN;

- gononHutensHblie CU;

- BCnomoraTenbHble YCTPONCTBA;

- JOMONHUTENBHbIE YCTPOWCTBA.

Mpwn HeobxoaumocTn nepegayn uHdopmauum ¢ CUKE gomkHel GbiTb 4ONONHUTENBHO NPEAYCMOTPEHBI
CpeacTBa U KaHanbl nepegadun AaHHbIX.

9.1.2 CoctaB 0CHOBHbIX CW BbIOMpPAOT B COOTBETCTBUM C Tabnuuen 4.

Tabnuya 4
Heo6xogumocTb NpumMeHeHnsa CU ana MeToaoB nepecyera:
HanmeHoBaHue CU PTZ-nepecyet anA rasos:
p-nepecyer
OAHOKOMMOHEHTHBII MHOTOKOMMOHEHTHBIN

CW paBneHus + + 9
CU Temnepatypsl + + 49
Y3rP + + +
Xpomarorpad - Mn2 5
CW nnoTHocTH Npu pabouunx ycrnoBusix - - +
CW NnoTHOCTM Npn CTaHAapPTHLIX - Dud 6)
yCnoBusax

«—» — CW He TpebyeTcs, «+» — Hanudne CU obssaTensHo.

1) Hannune CU Ha CUKT He oBsizaTenbHO, €Cnu AONYCKAeTCA UCNONb30BaTh Pe3ynbTaThl aHaNM30B XUMUKO-aHa-
nuTU4eckux nabopaTtopuii, Nony4eHHbIX B pesynsrate otéopa npo6 Ha CUKT, nubo pesynbraTel aHaNIU3oB XMMUKO-aHa-
nuTuYeckux nabopaTopuil UNU aBTOMaTU3UPOBAHHbBIX U3MePeHWiA B MECTaX, YCTaHOBNEHHLIX C NPUMEHEHWEM KyCTOBOIO
MeToAa pasMeLLeHUs aHanuTuYeckoro o6opyLoBaHus.

2) CU He TpebyeTcs, ecrni cpepoit ABNAETCS NPUPOLHBIN ra3, hakTop CXUMAEMOCTH KOTOPOro PaccHUTLIBAIOT Mo
NNOTHOCTW ra3a Npu CTaHAaPTHBIX YCNOBUAX, OI'Ipe,D,eJ'IEHHOﬁ NMMKHOMETPUYECKMM METOAO0M UIN NyTEM NPAMbBIX U3Mepe-
HWWA, ¥ NO 3HAYEHUSM X, U Xy

3) CU He TpebyeTcs ripu Hanu4um xpomartorpada.

49 cu TpebyeTcs TONbKO NP HEOBXOAMMOCTU KOMMEHCALMUM BIUSIHUSA [aBNeHUsi 1 TeMnepaTtypbl Ha nokasaHus
Y3MP w/vnn nnoTHomepa.

5 cun TpebyeTcs, ecnu NOTHOCTL NPW CTaHAAPTHLIX YCIOBUSIX pacCHUTHIBAIOT MO KOMMNOHEHTHOMY COCTaBy.

6) 1Nt MHOrOKOMMOHEHTHBIX Frazos CU TpeByeTcs Mpy OTCYTCTBUM XpoMaTorpada.

B 3aBucumocTtu ot npoussogutensHoctu CUKIT B coctaBe ocHOBHbLIX CU npegycmarpuBaloT O4UH UIn
Heckonbko Y3IP.

Mpu Hanuuuu Heckonbkux Y3MMP nx yctaHasnueaiot Ha UT, 06beaMHEHHbIX B KOTNIEKTOPHYIO CUCTEMY.

Ha o6vekTax, rae HegonyCcTUMO NpekpaLleH1e noaayum rasa u npepbiBaHue M3MEpPeHun, crneayert npea-
YCMOTPETh pe3epBHbli Y3IP, KOTOpbIN ycTaHaBNUBAIOT HA pe3epBHOM UT u MCNonb3yloT BO BPEMSA pEMOHTA
pabouero T unu noeepku (kanudpoekmu) pabounx Y3IP.

Ha oGwbekTax, AonycKalLmx BPEMEHHOE MpekpaLleHne noaauun rasa, Aonyckaercs He npegycmartpu-
BaTb pe3epBHbin Y3IP.

9.1.3 [1na 06paboTkn pe3ynbLTaToB M3MepPEeHUii NPUMEHSIOT Bbiuucnutenu unu UBK.

Cpeacrea 06paboTku pesynsTatoB U3MEPEHUIt JOMKHbI NPE0Opa30BLIBATL BbIXOAHLIE CUTHANbLI OCHOBHbIX
CW, aBTomaTnuecku onpeaensitb 00bEMHbIN pacxoa u/mnu 06beM rasa, NPMBEAEHHbIE K CTAHAAPTHLIM YCNOBUSM.

CpeactBa 06paboTku pe3ynbTaTtoB M3MEPEHU AOMKHbI 0becneunBaTb BO3MOXHOCTb NEPUOAUHECKOTO
BBEAEHUS U perncTpauumn 3HavyeHuil YCrOBHO-NOCTOSAHHbLIX BEMWYUH, HaNpUMep NIOTHOCTU ra3a npu CTaH-
OapTHbIX YCNOBUAX, KOMIMOHEHTHOIO COCTasa rasa, arMOC(epHOro AaBsieHUsl, KOHCTAHT, NPUMEHAEMbIX B3a-
MEH 3Ha4YeHWIn KOHTPONMPYEMbIX NnapameTpoB, B criyqae otkaza CU u npouee.

9.1.4 B cocraB gononHuTensHbiX CU MOTYT BXOAUTb:

- CU nepenaga gaeneHusa Ana KOHTpons TexHuyeckoro cocrosaHus YOI u @,

- CU nepenaga gaBneHus Ang usmepeHus pasHoctu aasneHui rasa B Y3IP u B MecTe yCTaHOBKU 4YyB-
CTBUTENbLHOIO 3MeMEeHTa NII0THOMEpPA NPU €ro Hanuyum;
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- CU Temnepartypbl TOYKM POChI N0 BOAE, @ ANSA YINEBOAOPOACOAEMKALLMX CMECEN ra3oB — Temrnepary-
pbl TOYEK POCHI NO BOAE U Yrnesogopodam B criyyae HeOOXOA4MMOCTM KOHTPONSA 3a OTCYTCTBMEM BbiNaAeHUs
KoHAeHcaTa B UT;

- CW paBneHus n TemnepaTypbl ANS KOHTPONA PEXMMOB TEXHONOrMYECKMX NPOLECCOB U YCNOBUI Npo-
BEAEHUA U3MEPEHUN.

Bmecto CU nepenaga gaBneHua oonyckaeTcs ANA KOHTPONA TEXHUYECKOro coctosHus YOI ucnonb3o-
BaTb CTaLMOHAPHO YCTAHOBIEHHbIE MHAUKATOPLI Nepenaga AaBneHuns.

9.1.5 CocTtaB npUMeHsIeMbIX BCMOMOTraTenbHbIX YCTPOWCTB onpeaensieTcs TpeboBaHUSAMU K CEPBUCY,
KOMMYHUKaLUAM, HageXXHOCTU U BesonacHocTu npu akcnnyatauun Y3MP n MoxeT BknovaTk B ¢ebs, Hanpu-
MEp, YCTPOICTBa NOBTOPHOM MHAMKALMK, YCTPOICTBA nevaTu, 6rioku nutaHus, 6apbepbl MCKPOBE30NaCcCHOCTH,
NHUK CBA3K, NpeobpasoBareny UHTEPAENCOB, MEXCETEBbIE aJanTepsbl U YCTPONCTBA NAMSATHU.

9.1.6 MepeyeHb AONONMHUTENbHBLIX YCTPOMCTB U HEOBXOAUMOCTL MX NPUMEHEHUS NPUBEAEHbI B Tabnuue 5.

Tabnuya 5

HaumeHoBaHWe AoMonHU-

o HeobxoaMMocTb NpUMeHeHuA
TenbHOro yCTponcTea

Yor PekomeHgyeTca Ana 3arpsisHeHHbIX razos

ori ObasaTeneH B cryyasix, yCTaHOBINEHHbIX u3rotoButenem Y3rP

LLlymornywutenb PekomeHgyetca npu yctaHoBke Y3[P nocne perynaTtopos AaBneHWs, paboTalomx Ha
KPUTUYECKUX pexmnmax Te4eHUs raza

Oemndpep nynscaumii Ob6si3aTeneH nNpu ypoBHe nynecaLuil pacxofa, npesblluatolLieM npefenbl, yCTaHOBMeHHble
u3rotoBuTEneM

n3 O6ssaTeneH npu ot6ope npob rasa Ha CUKI™

9.2 Tpe60BaHUA K OCHOBHbLIM CpeAcTBaM U3MEPEHUN M cpeacTBam 06paboTkn pesynsTaTtoB
M3MepeHui

9.2.1 O6wme TpedboBaHusA

9.2.1.1 MeTponornyeckue xapakrepucTuku oCHOBHbIX CU n cpeacts ob6paboTku pesynsTaTtos Usmepe-
HWUIA AOMKHBLI oBGecneynBaTb U3MepeHne 06bLEMHOrO pacxoga u obbema rasa npu padoumx ycrnoBusax U ux
npuUBEAEHNE K CTaHAAPTHLIM YCNOBUAM B 3aBMCMMOCTM OT YPOBHSI TOYHOCTU M3MEPEHUI C OTHOCUTENbHOW
pacLIMpPEeHHON HeONpPeaeneHHOCTLIO (Mpu KoadduuneHTe oxeara 2), He NpeBbILLAoOWEen 3Ha4YeHU|, npuse-
OeHHbIX B Tabnuue 6.

Tabnuya 6
JonyckaemMasi oTHocuTeNnbHas pacluMpeHHana Heonpe-
HauMeHoBaHVe npoLeaypbl OEeneHHOCTb, %, ANA YPOBHS TOHHOCTU USMEPEHUI
A | s | 8 | r | a
MN3mepeHue o6beMHoro pacxoaa u obbema rasa npu paboumnx ycrioBusix 0,30 0,50 1,0 1,5 3,0 (4,0)
MpvBeaeHne obbemMHoro pacxoaa M obbema rasa npu paboumx
YCNOBUSAX K CTAHAAPTHLIM YCNOBUAM 0,40 0,55 1.1 2,0 4,0 (3,0)

MpuMeyaHue — [NA ypoBHA TOUHOCTM M3MEPEHUI «[1» AoMycKaeTcs UCMOMb30BaTh 3HAUEHUS, 3aKNioHeH-
Hble B CKOBKax, Npu 3TOM ecnu gonyckaemasi OTHOCUTENbHAs pacluMpeHHasi HeonpeeneHHOCTb U3MepeHnii oGbeM-
Horo pacxoga M o6beMa rasa npu paboumnx ycrnoBusix paBHa 3 %, TO Aonyckaemasi OTHOCUTENbHas paclUMpeHHas He-
onpegeneHHOCTb NpoLeaypsl NpuBeaeHUsi o6beMHoro pacxofa U obbema rasa npu pabounx yCroBusX K CTaHAapTHLIM
[oMmKHa ObITh 4 %.

9.2.1.2 lnanasoHbl usmepeHuin npumeHsiembix CU A0rmkHbI NepekpbiBaTh AnanasoH USMEHEHUs 3Have-
HWUIA U3MEPSEMOrO NapamMeTpa noToka U cpeabl.

Ecnn npumeHeHne ogHoro CU He obecneunBaeT oxBaT AuanasoHa U3MEHEeHUs1 3HaYEHUI M3mMepsaeMoro
napamerpa unu He obecnevymBaeT HeOOX0ANMYIO TOYHOCTb BO BCEM AMana3oHe U3MepeHun, To 4oNyckaeTcs
ucnonb30BaHne Heckonbkux CU.

9.2.1.3 OcHoBHble CU AOMKHbI UMETL YHUMDULMPOBAHHDLIN SNEKTPUYECKUI BbLIXOAHOW CUrHan u/mnm
UM POBON BbIXOA.
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PekomeHayeTcs BbiOupaTtb 0CHOBHble CU ¢ LundpoBbiM BeixogoM. Mpu BeiGope 0CHOBHLIX CU € anek-
TPUYECKUM BbIXOAHbLIM CUTHANoOM crieayeT otaasarh npegnodteHme CU ¢ BbIXOAHBIM CUrHANOM CUIlbl NOCTO-
SAAHHOro ToKa oT 4 Ao 20 MA.

9.2.1.4 OTHOCUTENbHbIE PaCLUMPEHHbIE HeonpeaeneHHOCTU (Mpu KoadypuumeHTe oxeara 2) pesynesra-
TOB U3MEPEHUI U PacYETOB BEMUYMH, MPUMEHSIEMbIX ANs NpuBeaeHMs o6bemMHOro pacxoga u obbemMa rasa
npu paboymnx ycnoBusAX K CTaHAAPTHLIM YCIOBUSIM, B 3aBUCMMOCTH OT YPOBHSA TOYHOCTU U3MEPEHUIN HE AOIDK-
Hbl NMPEeBLILIATL 3HAYEHWI, NPUBEAEHHbIX B Tabnuue 7.

Tabnuya 7
HaunmeHoBaHWe onpefensemMoi BenuyuHbl HonyckaemMasi OoTHOCUTENbHAA pacluMpeHHan HeonpeaeneH-
HOCTb, %, AN YPOBHA TOYHOCTN N3MEPEHWA
A b B r a

TepMmoguHaMuyeckas Temneparypa rasa 0,18 0,22 0,30 0,65 1,0(0,70)
ABconkTHoe faBneHne rasa 0,25 0,30 0,95 1,7 3,5(2,5)
MNOTHOCTb ra3a Npu pabounx ycrnosusx - 0,28 0,40 0,75 15 2,8(2,1)
MNOTHOCTb rasa Npu CTaHAAPTHLIX YCIOBUAX 0,28 0,35 0,75 1,2 2,8(2,1)
KoadhdnLmeHT cxMMaeMocTm 0,25 0,40 0,45 0,75 1,6(1,5)

* Tonbko Ans MeTofa «p-nepecyeTar.

MpumeyvyaHune — [Ns ypoBHA TOMHOCTU U3MEPEHUI «[I» 3HAYEHUS, 3aKINIOYEHHBIE B CKODKax, MPUMEHSIOT,
€Ccnu Jonyckaemas OTHOCUTESbHas pacluMpeHHas HeonpeaeneHHOCTb NpUBeAeHUst o6beMHoro pacxoga u o6bema rasa
npn pabo4nx yCcrnoBusix K cTaHfapTHBIM YCNOBUAM paBHa 3 % (cM. Tabnuuy 6).

9.2.1.5 OTHOCUTENbHAA NOrPELLHOCTL BbIYUCIIEHMIT 00BLEMHOIO pacxoaa u o6bemMa rasza npu craHgapT-
HbIX YCNOBUSX, BLINOMHAEMbIX CpeacTBaMu 06paboTku, Mo 3aAaHHLIM NapameTpaM rasa u 00bLeMHOMy pac-
XoAay rasa npu pabounx ycrnosusix, 06ycnoBneHHas anropuTMOM BbIMMCIIEHMI U €r0 NPOrpaMMHON peanu3sa-
umen, He gomkHa npesbiwath + 0,05 %.

9.2.2 CpeacTBO U3MEpPEHU 06 bLEMHOrO pacxoaa u ooLema rasa u ero MOHTax

9.2.2.1 Y3IMP gomkeH UMeTb, N0 KpalHEN Mepe, OAUH U3 CNeAYIOWUX BbIXOA0B:

- nocneaoBarenbHbIi MHTepdERc nepeaaqun AaHHbiX, Hanpumep nHrepdenc RS-232, RS-485, unu npo-
MbILLNEHHAs WKHa Ans BBoaa napameTpoB Y3IP, onpoca u3mMepeHHbIX 3Ha4YEeHUI U ANarHoCTUKM;

- YaCTOTHO-UMIMYNbLCHbLINA BbIXOA, NPEACTABNAIOLLMIA HE NMHEAPU3OBAHHOE 3HAYEHMEe pacxoaa rasa npu
pabounx ycnoeusix.

HononHutensHo Y3MP moxeT GbiTb 000pYyA0BaH CrneaylowmMmn BoIXOAaMK:

- YaCTOTHO-UMMYSbCHBIM, NPEACTaBNSIOWMM NMMHEApM30BaHHOE 3HaYeHne pacxoaa rasa npu pabounx
YCINoBUSAX;

- aHanorosbIM (4—20 MA), NpeaCTaBNAIOWUM 3HAYEHUE pacxoa rasa npu paboumnx ycnosusx.

9.2.2.2 Bce BHyTpeHHMe YacTu Y3MP, uMetoLme KOHTaKT C ra3oM, A0SKHbI ObITh U3rOTOBMNEHLI U3 MaTe-
puana, XuMUYECKN HEWTPanbHOrO K rady U €ero KOMNOHEeHTaMm.

KoHctpykuust Y3IP, a Takke npuMeHsieMble Npu MOHTaxke donaHupbl, GONTLI, raiku, LUMUIBKA U YNNOTHU-
TenbHble NPOKNaAKMU AOIMKHbI ObITb pacCYMTaHbl HA MakCUMarnbHOE 4aBNEeHNE N MakCUMAarbHYIO U MMHUMATb-
HYI0 TemMneparypy rasa.

Bce HapyxHble Yactu Y3IP, npeagHa3Ha4yeHHOro Ansi NPUMMEHEHUSI Ha OTKPbITOM BO3AyXe, [0MDKHbI U3-
roTaBnMBaTbCA U3 KOPPO3MOHHO-CTOMKOrO Matepuana unm UMeTb NOKPbITUE, CTOMKOE K aTMOC(epHbIM BO3-
OENCTBUSM.

9.2.2.3 MoHTax Y 3P BbINOMHAIOT B COOTBETCTBUM C TPEOOBaHWSAMM €10 SKCNyaTaLMOHHON JOKyMEHTaLMK.

MecTto yctaHoBku Y3IP Ha Tpy6onpoBoae BbiOupaloT ¢ y4eTOM HeobXxoaumMocTn obecnedeHus ero 3a-
LWMTbI OT YAAPOB, MEXaHUYECKNX BO3AENCTBUI, NPOU3BOACTBEHHOW BUOpaLMM U BHELLHUX MArHUTHbIX MNONEN.

3anpewaetca pacnonaratb Y3IMP BOnu3aun HarpeBatenbHbIX NPUOOPOB, a Takke B MeCTax BO3MOXHOIO
CKOMMEeHUs BOAbI.

Y3I1P He peKOMEHAYETCS yCTaHaBNUBATbL HA yYacTkax Tpybonpoeoaa, rae BO3MOXHO CKOMNEHWE KOHAEH aTa.

PekomeHayeTca cobnioaaTh crneaytoLe Mepbl Mo CHIKEHUIO BMIMSIHUSA Ha nokasanusa Y3MP nynbcauuit
pacxoga u JaBneHus rasa:

- obecneynBatb YCTONUMBYIO paboTy perynaropoB AaBMNEHUS Npu ux Hanuuum Ha CUKT;

- perynaropsbl AaBrneHusa 6e3 WwymornymTens, pabotatolme Ha KpUTUYECKOM PEXMME, pasMeLlaTb no-
cne Y3MP;
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-NpyU YpOBHE Nynbcauui pacxoaa, NpeBbilAWEM Npeaenbl, YCTaHOBNEHHble u3rotosuTenem Y3MP,
ucnonb3oBarb geMndep nynbcauui.

9.2.2.4 He ponyckaeTcs HanMuue 0CajKkos U OTNOXEHUI HA BHYTpeHHeN nosepxHoctu UT u Y3IP. Oco-
60e BHUMaHUE AOIMKHO ObITh 0OpaLLEeHO Ha obecneveHne YUCTOTbI NOBEPXHOCTH MN3A.

MpumMmeyaHue — OTNOXEHUs, KOTOPbIE MOFYT NPUCYTCTBOBaTb B TEXHONOMMYECKOM npouecce (Hanpumep,
KOHAEHCaTbI, [MIUKOMKW, aMUHbI, MHTMOUTOpPLI, BoAa WNK cneabl HedpTH, CMELWAaHHOW C OKaNUHOM, MPA3BLIO MU NECKOM),
MOryT BO3[le/ACTBOBaTb Ha TOMHOCTb Moka3aHuii Y3MP nyTeM yMeHbLIeHUA NNowasn ero rnonepeqHoro cedeHus], nytem
COKpalLLlieHUs1 ANIUHBI aKyCTUYECKON TPaeKToOpUK 1 MyTem ocnabneHns ynerpassykoBOro umnysbeca.

Ecnu B razaoBOM NOTOKE Npeanonaraercsi Hanu4ne MHOPOAHbLIX BELUECTB, PEKOMEHAYETCS YCTaHOBKa
YOI Bblwwe no TeyeHuto ot UT, a B criyyae UsMepeHna pacxoga u KOnM4ecTea ra3a peBepCUBHbLIX MOTOKOB
pekomeHayetcs ycraHoBka YOI Kak BbILLE N0 TEYEHUIO, TaK U HUXKE NO TeYeHuio oT UT.

KoHTtponb cocrosiHusa nosepxHoctu Y3IP u UT MoxeT ObiTb BbINONHEH 6e3 aemonTaxa UT ¢ noMoLLbio
aHpockona (pubpockona unu BUAEOCKONA).

Beoa sHAOCKONA BO BHYTPEHHIOW Nonoctb UT oCywecTBSIOT Yepes 0AHO UM HECKONbKO OTBEPCTUN,
pacnonoxeHHbix B cTeHke UT. BHyTpeHHuin anameTp oTBepcTuin Ana seoga aHgockona B UT He AOmMKeH npe-
BbiLwaTth 0,13D. OTBEpPCTMA ANA BBOAA 9HAOCKONA BO BHYTPEHHIOW Nonoctb UT He gonyckaeTca pacnonararb
mexay MNM3A, npu 3TOM paccTosiHUE OT OTBEPCTUS A0 Gnuxanwero MN3A 4omkHO ObITb He MeHee 1D.

Mpu 0GHapyeHUn Ha BHYTPeHHen noBepxHOCTU UT unu Y3MP kakux-nubo oTnoXxxeHui nx Heobtxoaumo
yaanuThb.

9.2.2.5 MNpu moHTaxe Y3INP Ha TpybonpoBoae KOHTPONUPYIOT NPaBUABHOCTE €r0 OPUEHTALUK HA COOT-
BETCTBME HanpaBMneHuIO NOTOKa rasa B Tpybonposoae.

[nga ynnoTHeHus pnaHueBbiX COeAUHEHUI cneayeT NPUMEHATb YNNOTHUTENbHbIE NPOKNAAKN C POBHbI-
MU KpasMu MO BHYTPEHHEMY U HAPY>KHOMY KOHTYPY. YCTaHOBKY YNNOTHUTENbHLIX NPOKNAA0K CneayeT npous-
BOAWUTL TakuM 00pa3oMm, UTOObl OHU HE BLICTYNAanNU BO BHYTPEHHIO NONOCTL TPyGonpoBoAa.

KopnycHbie Y3IP ycraHaBnuBaloT Ha CBOE MECTO NOCsfe 3aBepLueHna rmapaBnuyeckux UCNbITAHUA U
onpeccoBku Tpybonpoeoaa (Ha BpEMS NPOBEAECHUA TMAPABMHECKUX UCTILITAHWI M ONPEeccoBKU Ha MecTo Y3MP
Creayer yCTaHOBWUTbL BPEMEHHYIO BCTaBky). [Mepen ycraHoskoi Y3MP Ha mecTo TpyGonpoBoa AOMKEH GbiTb Bbi-
CYLLEH U OYULLEH.

MoHTa)K Npou3BOAAT TakuM 006pa3oMm, YTOObI UCKMIOYUTL NOBPEXAEHUE U CAABMMBAHNE ANEKTPUYECKNX
kaGenei. Mpu 3TOM cUrHanbHbie kKabenu 3aWwmLAT OT BAUSIHUSI SNMEKTPUYECKUX MOMEX, a CUIoBble kabenu
NPOKnaAbIBalOT Ha 4OCTAaTOYHOM YAaneHnn OT CUrHanbHbIX [8].

9.2.2.6 Noka3saHua Y3IP 3aBuUCAT OT pacnpefeneHus CKoOpocTen noToka ra3a B MU3BMEpPUTENbHOM Ceve-
HuW. CTeneHb BNUSAHUA pacnpegeneHnss CKOpoCcTen noToka Ha nokasanus Y3IP 3aBUCUT OT uncna akycru-
YeCKUX KaHarnoB U UX KoHdurypayum. Tak, MHorokaHanbHble Y3IP MeHee 4yBCTBUTENbHbI K pacnpeaeneHuto
CKOPOCTE NOTOKA, YEM OAHOKaHAarbHbIE UNK ABYKaHanbHble Y3IP.

[ns UCKNIOYEHUS UNM CHUXKEHUS BIUAHUA UCKAaXKEHUW nNpodpunsi CKOPOCTU MOTOKA ra3a B U3MEPUTESNb-
HOM ceveHuun Y3MP o n nocne Hero ycTaHaBnMBaloT NPSMONIMHENHbIE LunMHApuYeckue ydactku UT, umeto-
LUMe Kpyrnoe BHYTPEHHEee CevyeHue, ANUHA KOTOPLIX JOIMKHA COOTBETCTBOBATbL TPeOOBaHUAM, yKa3aHHbIM B
aKCnyaTaunoHHon aokymeHTauumn Ha Y3IP.

[N ypoBHEN TOYHOCTH u3mepeHnii A n b pekomenayerca npu BbiOGope ANUH NPAMONUHENHBbIX Y4aCTKOB
WUT pyKkoBOACTBOBATLCA CNEAYIOLLUMM MONOXKEHUAMM, €CNIU 3TO HE NPUBOAUT K HApYLUEHUIO TpeGoBaHUiA, yKa-
3aHHbIX B 3KCNyaTauuoHHOW AoKymeHTauum Ha Y3IMP:

- npu otcyTcTBuK Ha yvactke UT anuHon 50DN nepen Y3IMNP MC, cospaiowmx 3akpyTky notoka u/unm
CYLLIECTBEHHYIO aCUMMETPUIO pacnpeaeneHnsi CKopocTein noToka (Hesasmcumo ot uncna MC, Haxoaawmxcs
mexay atum MC u Y3I1P), obecneumsalor AnuHy npamonuHenHoro yyacrka UT nepeg Y3IMP He meHee 20DN;

- ANMHA NPSMONUHENHOrO yyacTka mexxay Y3IMP u ycraHoBneHHbIM nepes HuM MC, co3aaloLmx 3akpyTky
NOTOKA U/UNK CYLLECTBEHHYIO aCUMMETPUIO pacnpeaeneHns CKOpoCTel NoToka, A0mkHa GbiTb He meHee 50DN,

- nocne Y3lP ycraHaBnuBaioT NPAMOSIMHENHBIN y4acTok UT AnuHON He meHee 5DN.

MpumMeyaHue —KMC, co3garolum 3aKpyTKy NOTOKa U/UIKN CYLLLECTBEHHYIO aCUMMETPUIO pacnpeaeneHus
CKOpPOCTE NOTOKa, OTHOCST:

- NOCMNeAoBaTeNbHO pa3MEeLLEHHbIE B Pa3HbIX NANOCKOCTAX ABA KONeHa unu Gonee, pacctosiHue mexay
KoTopbIMU MeHee 30DN;

- CMeLUMBaloLme NOTOKN TPONHUKY;

- perynaTopbl AaBreHus;

- HE MOSIHOCTbLIO OTKPLITYIO 3aMOPHYI0 apMaTypy;

- COBMELLEHHbIE MECTHbIE COMPOTMBIIEHUS, COCTOSILLIME U3 KOMNEHA U TPOMHUKA, PAacCTOSAHUE MEXIY KO-
TOpbIMKU MeHee 18DN.

20



rocT 8.611—2013

Mpwn oTCyTCTBMKM AOCTYMHOrO NPOCTPAHCTBA ANA NPAMOSIMHENHBLIX y4acTKoB UT [OCTATOYHOW AMUHBI
Unn OTCYTCTBUM MHpopMaLmm o BnuaHuKM KoHdurypauum UT Ha nokasanusa Y3MP npumensior Gr. Tun ¢, a
TaKxke Mecto ero pacnonoxeHusi B T A0MmkHbI ykasbiBaThes n3rotosutenem Y3MMP.

[Ans ypoBHEN TOYHOCTU U3MepeHuin A u b pekomMeHayeTca NpMMeHsTb CxeMbl MOHTaxa Y3IP ¢ ¢ u
npsAMOnuHenHeIM yyactkom UT mexay M u Y3MP anuHoi He menee 10DN unm BbINOMHATb NOBEPKY (Kanu-
OpoBky) Y3IP cOBMECTHO C npuMeHsaembiM OI1.

9.2.2.7 CmewleHne ocen kopnycHbix Y3MP v npuneraiowmx Kk Hemy y4dactkoB UT, a Takke OTKNOHe-
HUA BHYTPEHHUX AnameTpos Y3IP n npuneratowmx Kk Hemy yd4actkoB T He AOMmKHbI NPEBbLILLATL 3HAYEHUIA,
yCTaHOBNEHHbIX usrotosutenem Y3MMP. Ecnu 3Tu 3Ha4eHUs He OroBOpPEHbl U3TOTOBUTENEM, TO AN KOPMYCHbIX
Y3IP BbINONHAIOT HUXeNpuBeAEeHHble TPeboBaHUS.

CpeaHuit BHYTpeHHUin gnameTp cedenuns T unu ero dnaHua, pacnonioXXeHHOro HenocpeaCTBEHHO ne-
pea kopnycom Y3IP, He gormkeH otnuyarbes bonee yem Ha 3 % OT 3HauYeHUs CpefHero BHYTPEHHEro auame-
Tpa BXOAHOro ceveHua kopnyca Y3I1P.

Ecnu 3HayeHune OTKNOHEeHUs1 CPeaHEero BHYTPEHHEro agmameTpa cevennsa UT unu ero chnaHya, pacnono-
JKEHHOr0 HenocpeAcTBeHHO nepea kopnycom Y3MP, oT cpeaHero BHyTPEeHHEro AuamMeTpa BXOAHOIMO CeYeHUs
kopnyca Y3IP menee 1 %, TO CuMTaloT, YTO YCTYN, 00Pa30BaHHbIN 38 CYET PAa3HOCTU BHYTPEHHUX ANAMETPOB
T u Y3INP, He oka3biBaeT BnNusiHne Ha nokasaHusa Y3I1P.

Ecnu 3HavyeHne ykasaHHOro oTkrnoHeHus 6onee 1 %, HO He npeBbiWaeT 3 %, TO NPU OLEHUBAHWUMN He-
onpeAeneHHoCTU Pe3ynsTaToB M3MEPEHNI pacxoaa 1 KoNnYecTBa ra3a yuuTbiBalOT JOMOMHUTENbBHYIO COCTaB-
NAOLLYIO, KOTOPYIO pacc4MTLIBAKOT N0 hopMyne

_ c|D-Dr
0, = 5227, 29)
rmeD — cpeaHWit BHYTPEHHWIT AMAaMETP BXOAHOTO CeveHus kopnyca Y3rP;
BT — cpeaHuin BHYTpeHHUI anametp UT nnu ero conaHya B mecre ero crbikoBku ¢ Y3IP.

Ecrv BHyTpeHHuit guameTp koprycHoro Y3IMP MeHee BHYTpeHHero auameTrpa UT u OTKIOHEHWUE BHY-
TpeHHero auametpa WT OT BHYTPEHHEro AnameTrpa BXOAHOro ceveHus kopnyca Y3IP (unu ero BXOAHOrO
dnaxya) npesbiwaet 1 %, To No cornacosaHuio ¢ usrotosutenem Y3MNP aonyckaercs BbINOMHATL COMPshHKe-
Hue ero kopnyca ¢ AT nyTem npuMeHeHUsA KOHMYECKUX NEPEXOA0B, Yromn KOHYCa KOTOPbIX HE AOSMKEH NPEBbI-
watb 10 °. KoHnyeckue nepexofbl MOTyT ObiTb BbINONHEHbI HEMOCPEACTBEHHO B kopnyce Y3MP. Mpu atom
crnegyeT y4ecTb criegytowme TpeboBaHus:

- OTKIIOHEHWNE BHYTPEHHUX AUAMETPOB KOHYCHOTO Nepexoja U M3MepuTenbHOro TpybonpoBsoaa, a Takke
OTKIOHEHWUE BHYTPEHHUX AMAMETPOB KOHYCHOTO NepexoAa U Kopryca pacxogomepa (Mnu ero BXOAHOro hnau-
La) B MecTax Ux CTbIKOBKM HE AOMKHO npeBbiwaTh 1 %;

- HU OJHO 3Ha4Y€HMe BHYTPEHHEro AnaMeTpa B nioboM NonepeyHoM Ce4eHUU KOHUYECKMX NepexoaoB He
JOMKHO oTnu4yatbes Gonee yeM Ha 0,5 % OT cpeiHero BHYTPEHHETO IMaMeTpa 9TOF0 CEYEHUS.

9.2.2.8 Ha yyactke AT anuHoii 2D, pacnonoxxeHHOM HenocpeacTBeHHO nepea kopnycom Y3IP, Hu oaHo
3HayeHWe BHYTPEHHero Auamertpa B o6oM nonepevyHOM CeYEeHUU He AOIDKHO OTnuyarbcsi bonee yeM Ha
0,5 % oT cpeaHero BHYTPEHHEro AuameTpa 3Toro yqacrka.

Ha y4actke UT anuHoi 2D, pacnonoxeHHOM HeNocpeaCTBEHHO nocrne kopnyca Y3IP, Hu ogHO 3Have-
HWEe BHYTPEHHEro AuameTpa B NioOOM NONEPeYHOM CEeYEeHUN Ha ITOM OTpe3Ke He AOIMKHO oTnu4aTbesi bonee
YeM Ha 3 % OT 3Ha4YeHWUs1 BHYTPEHHEro AMameTpa BbIXOAHOrO ceveHust kopnyca Y3IP.

9.2.2.9 3a npeaenamu yyactkos T AnuHON 2D, pacnonoXXeHHbIX HENOCPEACTBEHHO A0 U Nocrne kopny-
ca Y3IMP, Ha AnnMHe HeobxoaMMbIX NPAMONMHENHbIX y4acTkoB UT go u nocne Y3IP BINONHAT cneayioLme
TpeboBaHus:

- n3rnb UT He AOMKeH npeBbiwaTth 5 °;

- pasHuLa cpeaHMX BHYTPEHHMX AUAMETPOR cedeHui cekumii T B MecTax ux CTbIKOBKM HE A0MKHA npe-
BbILWaTh 3 %, Npu 9TOM BbICOTA YCTYNa B MECTe COeanHEHUs cekunii T He gomkHa npesbiwath 2 % cpeagHero
apudPMETUYECKOro 3Ha4EHUs UX AMaMETPOB;

- HX OAQHO 3Ha4YeHue BHYTPEHHEro AMamMeTpa B NobOM NonepeyHoOM ceveHnn cekumin UT He AOMKHO OT-
nuyatben 6onee yem Ha 3 % cpegHero BHYTPEHHEro gnameTpa STON CeKUMn.

9.2.2.10 CpegHuin BHYTpEHHMI anameTp ydactka T agnuHon 2D, pacnonoXXeHHOro HenocpeacTBEHHO
nepeg kopnycom Y3IP, onpeaensioT Kak cpeaHee apudpmeTnyeckoe pesynsratoB MU3MEpPEeHUin He MEHEE Yem
B TPEX nonepeyHblx cedeHnsax UT, pacnonoXeHHbIX Ha paccTosHuAX 2D, 1D ot Y3IP u HenocpeaCTBEHHO Ha
BbIXOZE W3 3TOr0 Y4acTKa, a B KaXIAO0M U3 9TUX CEYEHUI — HE MEHEE YEM B YEThIPEX AMAMETParbHbLIX Hanpae-
NEeHWsAX, PacnonoXeHHbIX NPUBNU3UTENLHO NoA OAMHAKOBLIM YIIOM APYT K APYTY.
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9.2.2.11 CpepfHuii BHYTpPEHHUN gnameTp cekuuii UT, pacnonoxeHHblx nepes Y3MP Ha paccTosHun 60-
nee 2D oT ero Kkopnyca, a Takxe cekuuii T, pacnosioxeHHbIX nocne kopnyca Y3MP, onpefensioT kak cpefHee
apudmeTmyeckoe pesynbTaToB M3MEPEHU HE MeHee YeM B ABYX nonepeyHbix cevyeHnsax UT (gBa n3 KOTOPbIX
pacnofioXeHbl Ha BXOAE W BbIXOAE y4yacTka), a B KaXAOM M3 3TUX CeYeHUi — He MeHee 4YeM B YeTbipex Ana-
MeTpasibHbIX HanpaB/iIeHUAX, PACMONOXEHHbIX NPUOAN3UTENBHO NOA OA4MHAKOBbLIM YI/IOM APYT K ApYry.

9.2.2.12 CpepHuii BHYTPEHHWUIA anameTp BXOAHOrO (BbIXOAHOro) ceyeHus Y3MP, ceuveHwnii UT unnm ux
naHueB B MecTax X CTbIKOBKM Mexay cOo60i onpefensioT Kak cpefHee apudmeTunyeckoe pesynbTaTtoB W3-
MepeHuii He MeHee Yyem B YeTblpex gnamMeTpasibHbIX HanpaBNeHNAX, PacnoIOXEeHHbIX MPUONN3NTENBHO NoA
OJMHAKOBbLIM YI/1IOM APYT K ApYry.

9.2.2.13 KoHTponb TpeboBaHwuii, ykasaHHbIX B 9.2.2.7 — 9.2.2.9, oCyLeCcTBNAKT Ha OCHOBaHWUN pe3y/b-
TaTOB M3MEpPEHUii BHYTPEeHHUXAUamMmeTpoB UT He MeHee YeM B YeTbipex AuameTpasibHbiX HanpaBieHusax, pac-
NONOXEHHbIX NPUBAN3NTENBHO MOA OA4MHAKOBLIM YI/IOM APYT K APYrY, B CEYEHUAX, YKa3aHHbIX Ha pucyHke 3.

Mpun BapuaHTe ycTaHoBKM Y3MP C KOHUMYECKMMU MepexoJamMmn BHYTPEHHME AunaMeTpbl B ceyeHuax K2,
P1,P2 n Al (cm. pucyHok 3) He U3MepsIoT, ecnv KoHy3op u Anddysop BbiNonHeHbl B Koprnyce Y3MP.

Ecnu gnvHa npsaMonunHerHbIX y4acTKoB cekumii UT, npumbikawowmx kK kopnycy Y3MNP, He meHee Heobxo-
Anmoli ana ucknuvenna BamaHua MC Ha nokasaHusa Y3IMP (cm. 9.2.2.6), TO BHyTpeHHME AnameTpbl B CEYEHU-
ax Al, C1, C2, C3 n C4 (cM. pUCYyHOK 3) He U3MepsioT.

HanpaeneHve
noToka

PucyHok 3 — CeueHua VT, B KOTOPbIX BbIMNONHAOT U3MEPEHUSA BHYTPEHHEro AvameTpa B Criydasix: a — yctaHoBku Y3IP
C KOHMYeckMMu nepexogamu; 6 — yctaHoBky Y3IP 6e3 KOHNYeCKX Nepexonos

TpeboBaHue k n3rnby UT, ykaszaHHoe B 9.2.2.9, cunTaeTcs BbIMOSIHEHHbIM, €C/IM BU3yaslbHO OTK/IOHEHUE
OT npsAMonuHeliHocTn UT He o6HapyxuBaeTcs.

9.2.2.14 CBapHoii WwoB daHua UT, pacnosioxeHHOro nepeg kopnycom Y3IP, go/mkeH 6biTb MOSTHOCTbIO

UM YaCTUYHO 3auMLLEH.
Mocne NpoBeAeHNa YacTUYHOI 3a4MCTKM cBapHOro wWea iaHua NT Heo6xoaMMo NpoBepUThL BbINOMHE-
HWe TpeboBaHun 9.2.2.7.
Ons n3rotoBneHnss UT MoryT UCNO/b30BaTbCA CBapHble TPy6bl TO/ILKO B TOM C/lyvyae, ec/ii CBapHOW LIOB
He siBNsieTCA CnupasbHbIM.
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Ha yyactke UT anuHoi 2D, pacnonoxeHHOM HENOCPEACTBEHHO neped kopnycom Y3MP, BbicoTa Banuka
NPOAONbLHOrO LWBAa He AormkHa npesbiwarts 0,005D, nonepevHoro — 0,0025D.

3a npegenamn yyactka UT gnuHon 2D, pacnonoxeHHoro nepes Y3IP, BbicOTa Banuka npogonsHOro
wBea Ha T He gomkHa npesbiwartb 0,015D.

BbicoTa Banvka nonepeyHoro Lwea B MecTax CTbika cekumi VT, pacnonoXeHHbIX 3a npegenamm yyacrka
WUT anuHow 2D nepeg Y3IP, He gomkHa npesbiwarts 0,01D.

Mocne kopnyca Y3IP BbicOTa Banuka nonepeyHoro U NpoAonbLHOro wea Ha UT He gomkHa npeBbilaTb
0,015D.

9.2.2.15 Ecnu M3A ycTraHaBnMBaloTCa Ha HapYXHY noeepxHOCTb UT, To UT aomkeH otBeyartb cneay-
oMM TpeboBaHUAM:

a) Ha AT He JOMKHO ObITh CTLIKOBLIX LUBOB, BMATUH U APYIMX NOBPEXAEHUN;

0) B MecTax ycTaHOBKM [MOA OTKNOHeHne ntoboro BHYTPeHHero anametpa UT oT ero cpeaHero BHYTPEH-
Hero AgnameTpa He JOIDKHO NPEeBbILWATb 3HaYEHUS, YCTAHOBMEHHOTO U3rOTOBUTENEM.

Pekomengyemoe gonyckaemoe 3HauyeHue OTKIIOHEHUS:

- 0,5 % ansa Y3IP ¢ npeaenoMm OCHOBHOW A0MYyCKaeMORn NOorpeLwHocTu He bonee 1 %;

-1,0 % ansa Y3IP ¢ npeaenomMm OCHOBHOM gonyckaemon norpewHoctn 6onee 1 % u He 6onee 2,5 %;

-1,5 % anga Y3IP ¢ npeaenoMm OCHOBHOW AonyckaemMon norpewHocTtn 6onee 2,5 %;

B) OTKITOHEHWE CPEeAHEro BHYTPeHHero gnamerpa T B npoaonbHON NIIOCKOCTU yCTaHOBKK MN3A OT cpea-
Hero BHyTpeHHero anametpa T He JOMKHO NpeBbIAaTh 3HAYEHUS, YCTAHOBIEHHOTO U3rOTOBUTENEM.

PekomeHayemoe gonyckaemoe 3Ha4eHUe OTKIOHEHUSA:

- 0,25 % ansa Y3IP ¢ npeaenom 0CHOBHOI A0ONYyCKaeMOW NOrpewHocT He 6onee 1 %;

- 0,5 % ans Y3IP ¢ npeaenom OCHOBHOWM gonyckaemon norpewwHoctn 6onee 1 % u He 6onee 2,5 %;

-1,0 % ans Y3IP ¢ npeaenoMm OCHOBHOW AonyckaemMon norpewHoctn 6onee 2,5 %.

TpeboBaHuA nepeyncneHuii 6) u B) 4ONYCKAETCS KOHTPONMMPOBATh MO pe3ynsrataM U3MEPEHUI HapyxX-
Horo anametpa UT.

9.2.2.16 MNepen Hayanom pabot no moHTaxy MNOA gomkeH OblTb YCTAHOBNEH MaTepuan cteHkn UT, a
TaKkKe onpeaeneHbl cneayolme napaMmeTpsi:

- HapY>HbIn gnameTp UT B mecTtax yctaHoBKu MOA;

- CpeaHun HapyXHbIn guametp UT;

- CpeaHun HapyxHbIn guametp T B npoaonbHON NIIOCKOCTU yCTaHOBKU [3A;

- cpeaHAaa TonwmHa cteHkn UT.

CpeaHee 3HaveHue HapyxHoro anametpa UT onpeaensiioT Kak cpeaHee apudpmMmetTnyeckoe pesynsrato
U3MEPEHUI HAPY>KHOTO AnameTpa B AMaMeTparnbHbIX HANPaBNEeHUsiX, yKa3aHHbIX HAa PUCYHKE 4 1 0603HaYEH-
HbIX cumBonammn B, .6, By 1 B, B ceveHnax yctaHosku MNI3A, nepneHanKynsapHbix ocn UT.

B kaxxgom aAnamMeTpansHOM HanpaeneHMm BbIMOSHAT TPU U3MEePEHUsi HapyXHoro anametpa UT.

Pacuet cpeaHero Hapy»xHoro anametpa UT BbINOAHSAOT no hopmyne

., 24
D =g2 XDj, (30)

rae DU — cpegHee apudMeTUHeCcKoe 3Ha4YeHe pesynbTaTtoB TPEX MU3MEPEHWIA HAPYXKHOTO AMaMeTpa B i-M
AVaMeTpanbHOM HaNpaBneHUn j-ro CEHYEHUS.
[na pacyera cpegHero HapykHoro gnametrpa LT B npoaonbHOW NiOCKOCTU ycTaHoBKu MN3A, npoxoas-
Len Yepes mecra ycraHoBku M3A n ocb UT, B KaXkaom U3 BbIOPaHHbIX MECT ANA YCTAHOBKU M3A BbINOMHAKT
Mo TP U3MEPEHUSI HAPYXXHOTO AMamMeTpa B AUaMeETParbHbIX HanpaBneHusx bngp (CM. pUCyHOK 4).
CpeaHun HapyxHbIi gnametp VT B npoaonsHON NANOCKOCTU ycTaHoBKM MOA paccuuteiBalot no hopmyne

—=* D1*+D£
Dron = 21322 (31)
rae D;, D; — CpeaHee 3HavyeHue pesynbTaTtoB TPEeX U3MEPEHMI HAaPYXXHOTO anameTrpa UT B anametpans-

HbIX HaNPaBneHnsax by, (CM. pucyHok 4) ans nepeoro 1 BToporo M3A.

CpeaHee 3Ha4YyeHne TonwumHbl CTeHkn UT onpeaensioTr kak cpegHee apudIMeTudeckoe pesynsratoB us-
MEepeHUi B ANameTparbHbIX HanpPaBneHnsX, ykasaHHbIX Ha pUCYHKE 4 1 0603HaYeHHbIX cuMBonamu by, By, By
u B, B cedeHnsx yctaHoBkn MOA, nepneHankynapHsix ocun UT.

B kaxxgom AnamMeTpanbHOM HanpaBneHU BbIMOMHAT TPU U3MEPEHUS TOMLUMHBLI CTEHKMU UT.
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PucyHok 4 — Ceuenna UT v gnameTpasibHble Hanpas/ieHUsi, B KOTOPbIX BbIMOHAKT U3MEPEeHUs
HapyxHoro aunamvetpa UT

PacuyeT cpegHero sHa4eHuna TO/LWMHbI CTeHKM T BbINONHAIT Mo cboplvlyne

C_. 28
h=ie'Z'L hj, (32)
j= 1/=1
roe 1% — cpefHee apudmeTnyeckoe 3HavyeHue pesynbTatoB TPeX W3MepeHWid TONWMHbI cTeHkn UT B /i

TOYKEY-ro ceyeHuns (CM. PUCYHOK 4).
9.2.2.17 OTHOCUTeNbHAA MOrPEeLHOCTb W3MEPEHNS BHYTPEHHUX AMaMeTpoB He [0/KHa MpeBblllaTh
0,1 %.
BHyTpeHHUA anameTp WUT gonyckaeTcs u3MepaTb HeNnOCpPeACTBEHHO WU onpefenaTb NyTeM ero Bbl-
4yncneHns no pesynbTaTaMm U3MEPEHUI HapYXHOro AnameTpa W TOMLWMUHbI CTeHkn WUT.
PesynbTaTbl KaXgoro MamepeHuss BHYTPEHHEro W HapyXxHoro avametpa WT npuBoAsaT kK Temnepatype
20 °C no chopmyne

° 20 = 1+tXf(f-20)

roe at — TemnepaTtypHblii KO3 MULNEHT NMHERHOrO pacwnpeHnsa matepuana UT;
t — Temnepartypa, npy KOTOpPO NPOBOAUMIUCHL U3MEPEHUS BHYTPEHHero anametpa WUT.
MorpewHocTs CU npu n3MepeHnn HapyxHoro guameTpa VT 1 TONWWHBI CTEHKN BbIGUpaT, ucxoaa w3
HeobxoAMMOCTN cOB6NAEHUA YCOBUSA

(34)
rae D* — HapyXHbIl HOMUHaNbHLIA gnameTtp UT, Mwm;
h — HOMMWHasbHaa ToNwuHa cTteHku UT, Mm;
5d* bh — oTHocuTenbHas norpewHocTs CU, NnpuMeHseMbIX 419 OnNpeAeneHns HapyXxHoro gunametpa u

ToNwmnHbl UT, COOTBETCTBEHHO.
Mo pesynbTataMm M3MepeHWii U pacyeToB, BbINO/IHEHHbIX B COOTBETCTBMM C TpeboBaHuamu 9.2.2.10 —
9.2.2.12 1 9.2.2.16, cocTaBNAT aKkT M3MEpPEHUIi TeoMeTpnYecKnx xapaktepnctuk YT, B KOTOPOM yKa3biBalT:
- HaumeHoBaHue npeanpuatTna — snagensua CUKT;
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- HauMeHoBaHue obbekTa, Ha KOTopoM pasmeLeHa CUKT;

- MecTo ycTtaHoBku Y3IP npu Hanuunm HeCKONbKUX M3MepUTenbHbIX NUHUIA Ha CUKT;

- npuMmeHaemble CY BHYTpeHHero gnametpa (HapykHoro aunamerpa VT u TOMNWMHLI CTEHKW) 1 JaTty ux
NMOBEPKY;

- CeYeHuUsi, B KOTOPbIX OCYLLECTBMAANUCL MU3MEPEHNS;

- pesynbratbl U3MEPEHUIA N PacyETOoB;

- AOMMKHOCTb, MHULMAnbI, haMunuu NpeacTaBuTenen NpeanpuaTus-snaaennLa unu 3kCcnnyaTmpyoLen
opraHusaumm CUKI u opraHusauuii KOHTPareHToB.;

- flaTy COCTaBneHus akTa.

AkT coctaBnsetcsa npu MoHTaxke Y3IP nepeg nyckom CUKI B akcnnyarauuio u 3aBepsaeTcsa noanuchbio
nuua/npeactaBuMTensa opraHuM3auuu, NPOBOAMBLLENO U3MEPEHUs, NOoANUCAMKU NPeAcTaBUTENEen U nevaTamMu
npeanpuaTua-snagensua unu apesgaropa CUKI n opraHmsaumm KOHTpareHTa.

9.2.3 CpeacTBa uamMepeHuin JaBreHUA U UX MOHTaX

9.2.3.1 ABGconoTHOE AaBreHue raza nubo U3MepsioT HENOCPEACTBEHHO € nMomMoLbo CK abcomoTHoro
aaenenusi, nubo onpeaensioT nyTeM CyMMUPOBAHMSA U3MEPEHHLIX 3HAYEHMI U3OLITOYHOTO U aTMOCKEepPHOro
JaBneHui.

MpuvuMedyaHUe — OBGLIMHO BMECTO U3MEPEHHOTO aTMOC(EPHOro JaBneHUss K U3BMEPEHHOMY U3GBITOUHOMY
AaBreHNo NpUBaBnsoT NMPUHSATOE YCIMOBHO-MOCTOSHHBIM 3HaYeHUe aTMOCKEPHOro AaBneHus. Heobxoaumo yuuTbIBaTh,
YTO MpU ManbiX 3Ha4YeHUAX M3GHITOYHOTO AaBMNEHUA Bo3pacTaeT BKaj HEONPeAeNeHHOCTN U3MEPEHUsi aTMOCKHEPHOro
JaBleHUs B CYMMapHYHo CTaHAapTHY0 HEOMpPeAeneHHOCTb OnpeAeneHnst abCoroTHOro AaBleHns, YTO NMPUBOAUT K He-
06X08MMOCTYN YacTOR KOPPEKTUPOBKM MPUHSATOrO YCITOBHO-MOCTOSIHHOTO 3HAYEHUS aTMOCHEPHOTO AaBNEHUs.

MpumeHsTe CY aBCoONOTHOrO AaBNEHNA UK onpeaensTb abCconioTHOE AaBneHue No pesynsraram u3-
MEpPEHUii B peansHOM maclutabe BpeMeHu M3BbITOYHOro U aTMOCepHOro AaBneHuit PeKOMEeHAYeTCA B Cry-
Yae HapyLleHUs CreayioLLero ycnoBus

Pamax ~Pamin 77
—Zmax " Fmin <
o <0, 006Up , (35)
A€ Pamax Pamin — Hanbonbulee n HaumeHbLLee aTMocepHoe AaBneHue B ycnosuax akcnnyartauum CUKT;
Prin — MUHUManbHOE aGCONIOTHOE AaBSIEHNE rasa B yCroBusix akcrutyarauumn CUKT;
U;J — [Jonyckaemasi OTHOCUTENbHAA pacLUMPEHHAas HeonpeAeneHHOCTb u3MepeHus abeonior-

HOro AaBreHusl, ykasaHHasa B Tabnuue 7 Ans COOTBETCTBYIOLLETO YPOBHS TOYHOCTU U3-
MEpPEHUN.

AGCOnIOTHOE, M3BbLITOYHOE U aTMOChepHOEe aAaBneHue ra3a uamepsioT ¢ nomolbio MM noboro npuHLK-
na AencTBus.

[ns ypoBHel TOMHOCTM uamepenuit A, B n B pekomeHayetcs BbiOupatb N[, y KOTOpbIX CTAOMNBHOCTb
nokasaHumn He xyxe 0,1 % 3a rog.

ML oomkeH obecneunBarb B Auana3oHe paboumnx aaeneHui cobnogeHue TpeboBaHnin kK 3HaYEHUAM A0-
MycKaemol OTHOCUTENbHOW paCLUMPEHHON HeonpeaeneHHOCTU u3MepeHuin abCcomnioTHOTO AaBneHus rasa ana
COOTBETCTBYIOLLEIO YPOBHS TOYHOCTU U3MEPEHUI (CM. Tabnuuy 7).

Mpwu akcnnyatauum M, He06X0AUMO yUMTbIBATb, YTO AaHHblE CU UyBCTBUTENbLHBI K TEMNEPATYPE OKPY-
XatoLen cpeasi.

C uenbio MUHMMU3AUUK BIUSHUA TEMNEPATYPbl OKpYXaloLLen cpefbl Ha pe3ynbraTbl U3BMEPEHUs1 4aB-
neHns, Ansa ypoBHER TOMHOCTM namepeHun A, b n B pekomenagyerca N[ ycranasnuearb B NOMELLEHUU UNK B
yTenneHHom oborpeBaeMoM Lkady ¢ Temneparypoun (20 £ 10) °C.

9.2.3.2 B KayecTBe 3arnopHoi apMaTypbl Ha COEAUHUTENbHBIX TPYOKaxX NPUMEHSIIOT UronbyaTble Knana-
Hbl (BEHTUNU) UNK LLIAPOBLIE KPaHbI.

Mpu moHTaxe M pekomeHayeTcs NpUMEHEHWUE [iBYXBEHTUIbHBIX OI0KOB, KOTOpbIE 06ecne4nBaloT noa-
kniodeHue M k coeaguHUTENbLHBLIM TPYOKaMm, GNOKUPOBKY M COPOC AaBNEeHUsi B COeAUHUTENbHbIX TPyOKax, noa-
coeauHeHne atanoHHbix CU ans koHtpona MX MA.

9.2.3.3 OT6op AaBneHua rasa BbINONHAIOT Yyepes oTBepcTue, pasmerleHHoe B kopnyce Y3IP unu Ha
npsimonuHeiHoMm y4yactke UT go unu nocne Y3IP. PaameweHme oteepcTtuin Ana otbopa aaBneHun mexay
M3A He gonyckaeTcs.

PaccrosaHue mexxgy mectom oTtbopa AaBneHusi, pasmMeLLeHHbIM Ha NPSIMOSNIMHENHOM yyacTke UT, u kop-
nycom Y3P unu cedeHnem A, (CM. pucyHok 4) npu ycraHoske MN3A Ha HapyxHo# nosepxHoctu UT po Y3MNP
UK cevernem A, (CM. PUCYHOK 4) npu ycTaHoBke oTbopa aaenexus nocne Y3MP AomxHO GbiTh He MeHee 1D
n He Gonee 5D.
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Ecnu ansa conpsikenuns kopnyca Y3IMP ¢ UT ncnonb3oBanucb KOHMYECKME nepexoabl, TO OTBEPCTUE ANs
otbopa gaBneHna A0MKHO ObiTb pasMelleHo B kopnyce Y3IMP unu Ha T go Y3IMP. Mpu pasmeLleHun oTeep-
cTua ana otbopa gasneHus Ao Y3IP, yCTaHOBNEHHOro C NPUMEHEHUEM KOHUYECKMX NEPEXOA0B, PACCTOAHME
I, M, oT cevenms K, (CM. pUCYHOK 3) 10 OTBEPCTUA ANs 0TGOPa AaBMNEHNS AOMKHO YAOBIETBOPATL YCIIOBUIO

2 4
i 500 Pmax [ _nD _ (Q)
D~ 7"|i Pm \AGymax E" d , (36)
roe p,, — MMOTHOCTL rasa Npu MUHUMAanbLHO paboyeli TemnepaType n MakcuManbHoM paboyem aasne-
HUW B yenosusx akcnnyaraumu Y3P, kr/mS;
Pmax — MakcumansHoe paboyee aasneHue rasa, MMa;
A —  KOOIMDULMEHT rMapaBnMYeCcKoro TPEHUS;

—  Ko3dhpuumeHT conpoTuBneHus KoHdysopa Y3IP.
KoadhdmumeHTt rugpasnuyeckoro TpeHna UT moxket 6bITb onpeaeneHd no opmyne

1 2R 18,7 ) , (3 7)
\/7_., 1’ 2|0g10( D Re\/x
rae R,, — 9KBMBaneHTHas LLIEPOX0BaToCTb AT, m.

KoadhdmumeHT conpoTtuBnenus & koHdysopa Y3IP onpeensior B COOTBETCTBUM G TpeGoBaHusAmMM [11].

Ecnu mecto otGopa pacnono)eHo Ha NpAMONUMHENHOM ydacTke UT, To He3aBucumo ot Tuna Y3IP He-
obxoaumo cobnoaeHue cnegyowmx Tpe6oBaHuit:

- MeXxay Toukow otbopa u kopnycom Y3IP gomkHbel otcyTcTBoBaThL MC;

- pacctosiHue oT Touku otbopa gasneHus o Gnmxanwero MC A0mkHO ObITb HEe MeHee 1,5DN.

Cneayet n3beraTb pacrnonoXXeHusi OTBEPCTUS Ans otbopa AaBneHUsi B HENOCPEeACTBEHHOW Orm3ocTu
KaHanoB, NpegHa3HavYeHHbIX Ansa yctaHoBku M3A. OTBepcTus ansa otbopa AaBneHusl, pasmeLLeHHbIe B KOp-
nyce Y3IP, n oTBepcTus KaHanos, npeaHasHa4YeHHbIX 4na MNOA, 4OMKHBI pacnonaratbCa B pa3HbiX 0CEBbIX
NNOCKOCTSIX (Ha pa3HbiX 06pasyiolmx) nosepxHocTu kopnyca Y3IP.

9.2.3.4 OtBepcTue ansi otbopa AaBneHUs AOMKHO ObITb KPYIAbIM U LIMAUHAPUYECKUM HA ANIUHE HE Me-
Hee 2,5 gnameTpa 3TOro OTBEPCTUSI OT BHYTPEHHEN noBepxHOCTU UT.

OuameTp oTBepCcTUS AomKeH BbITb He Bonee 0,13D. PekoMeHayeTcs BLIGUpaTh guameTp OTBEPCTUA AN
oTbopa AaBneHus rasa B npeaenax ot 3 40 12 MMm.

OceBas NMHUS OTBEPCTUS ANa 0TOOpa AaBneHUs AOIMKHA NepecekaTbh 0CEBYIO NMHMIO TpyGonposoaa u
nexartb nog yrnom (90 + 5) ° k Hew. B Touke npoxoaa Yepes CTEHKY OTBEPCTUE AOSMKHO UMETbL KPYroBoe ceve-
Hue. KpoMKM JOSHKHbI HAXOAMTLCS 3anoAnNMLO C BHYTPEHHeR NOBEPXHOCTbIO CTeHKU TpyGonposoaa u ObiTb Ha-
CTOJIbKO OCTPbIMU, HACKONBKO 3TO BO3MOXHO. YT0OLI rapaHTUpOBaTh yCTpaHeHue 3a3yOpuH unu 3ayceHueB Ha
BHYTPEHHEN KPOMKE, paspeLuaeTcs MMHMMAarbHOE 3aKpyrieHue 1, eCrm 3T0 3aKpyrieHne MoXHO U3MepuThb, ero
paanyc AomkeH ObiTb MEHbLUE OHOV AeCSTON AnaMeTpa OTBEpPCTUS Ans oToopa aasneHusn. B coeauHsaiowem
OTBEPCTUU, HA KPOMKaX OTBEPCTUS, NPOCBEPIIEHHOIO B CTEHKe TPybonpoBoAa, unn Ha cTeHke Tpybonpoeoaa
BONM3n 0TBEPCTUA ANA 0TOOpA AABNEHUSA HE AOIDKHBI NPUCYTCTBOBATL HEPOBHOCTU MU APYrMe OTKNOHEHUSA OT
HOpMbI. COOTBETCTBUE OTBEPCTUI ANA 0TOOPA AABNEHUs ONpeaeneHHbIM TPEOOBAHUAM MOXET ObITb OLIEHEHO
BU3yarbHbIM OCMOTPOM.

B ropu3oHTanbHbIX U HAaKMOHHLIX TPYOONPOBOAAX OTBEPCTUS ANA 0TOOPA AaBNEHUA Pa3MELLAIOT B BEPX-
Hen yactn T unu kopnyce Y3IMP ¢ OTKNOHEHMEM OT BEPTUKANbHOW NAOCKOCTU, NPOXOASALLEN Yepes oCb Tpy-
Obl, He 6onee 90 °.

9.2.3.5 CoeanHutenbHas Tpybka ansa nepegaum agasneHus ot UT k CU aaBneHusa AOmKHA UMETb YKIOH
K rOpM30HTanM He MeHee 1:12.

Mpu NpUMEHEHUN COEAUHUTENMBHBIX TPYOOK, COCTABNEHHBbIX U3 OTAENbHbLIX CEKLUMI, AMAMETD YCNIOBHOIO
NPOXoAa STUX CeKUMI AOMKEH OblTb O4MHAKOBBIM.

PekomeHayeMble 3HA4YEHWSA BHYTPEHHETO AMaMeTpa COeAMHUTENBHBIX TPYOOK npuBeaeHsl B Tabnuue 8.

Martepuan coeanHUTENbHLIX TPYOOK AOMMKEH ObITb KOPPO3UOHHO-CTOMKUM MO OTHOLLIEHMIO K U3MEPAEMO-
My rasy, ero KOHgeHcarty U COnyTCTBYIOLUMM KOMMNOHEeHTaMm (MeTaHon, rUMKonb U Ap.).
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Tabnuya 8
3HaueHNe BHYTPeHHEro AuaMeTpa B MM NpU AniHe TPyGoK, M
Tun cpeabl
meHee 2,5 oT 2,5 go 16 oT 16 g0 45 oT 45 go 90

Cyxoii ras Ot 3,5 no 10 Brntoy. | OT 6 fo 10 Bktoy. 10 10
BnaxHbili ras” 13 13 13 13
3arpssHeHHbI ras” 25 25 25 38

" a3, cNocoBHbIi KOHAEHCUPOBATLCA B COSAUHUTENBHOI TPyBKe, T.€. TOUKW pOckl NO Bnare U yrneBofopoaam
KOTOPOro MOIyT OKasaTbCA BhiLIE TEMNEPaTYpLl rasa B COSAUHUTENbLHOR TpybKke.

" a3, 3arps3HeH1s KOTOPOro MOryT NPUBECTY K NEPEKPLITUIO CEYEHUSI COERUHUTENBHOI TPYBKN.

9.2.3.6 MX CW aTtmocdhepHOro aasneHus BbIoMpaioT n3 HE0OBXOAUMOCTMN BbINOITHEHWUA CNeAayIoLLEero yc-
nosus

2 05
< P 72 _ p_|/| 2
Ua <2, [Up ( p) You| . (38)
rae l"fp — ;onyckaemasi OTHOCUTENbHAA paclUMpeHHas HeonpeaeneHHOCTb U3MepeHuii abConioTHOTO AaBs-
nexusa (cm. Tabnuuy 7);
U;,M — OTHOCUTENbHas pacLUMpPEeHHas HeonpeaeneHHOCTb U3MEpPEHUt U3OLITOYHOTO AABMNEHUA.

ATMOCdepHOe aaBneHue u3mMepsaioT B mecte pacnonoxeHusa CU nsbbITouHOro AaBneHus, ecnu nocnea-
Hee pa3MeLleHO B 3aMKHYTOM MPOCTPAHCTBE, NPU HANMuYUM B HEM Pa3peXXeHns Unm n3bbITOYHOTO AaBfEHUA
(Hagaysa), co3gaBaemMoro CUCTeMamu BEHTUNALUN U KOHAULIMOHUPOBAHMUS.

9.2.4 CpeacTBa usMepeHuil TeMneparypbl, UX MOHTaX

9.2.4.1 Temnepatypy rasa uamepstor MT noGoro npuHuMna AencTBUS.

TepmoanMHaMUYECKYIO TeMneparypy rasa onpeaensiot no dopmyne

T=27315+1t. (39)

Mpu BIGope CU TemnepaTypbl cneayeT pykOBOACTBOBATLCA CNEAYIOLUMMU PeKOMEeHAALUMAMMU:

- [T pomkeH MMeTb METPONIOTMYECKNE XapakTepucTuki, obecnedunsatroume codniogeHmne TpeboBaHuin K
3Ha4YeHMsAM JoMnyckaeMol OTHOCUTESbHOW paclUuMpeHHOn HeonpeaeneHHOCTU N3MEPEHUI TeMnepaTyphbl rasa
ANsi COOTBETCTBYHOLLETO YPOBHSA TOYHOCTU M3MEPEHUI (CM. Tabnuuy 7);

- amanasoH usmepenuii MT gormkeH 6bITb MUHUMATBLHO JOCTATOYHbIM;

- KOHCTPYKTUBHOE ucnonHeHue MT (3amnILeHHOCTb OT BHELUHUX BO3AENCTBUM, HAPYXXHbIA AnameTp U
ANNHA ero MOHTa)KHOI YacTu) AOMKHO COOTBETCTBOBATbL TpeboBaHMAM, ycTaHoBNeHHbIM FOCT 6651 u HacTo-
ALMM CTAHAAPTOM, K MU3MEPEHUIO TEMMEPATYPLI rasa;

- TUN KOMMNEHGCALUOHHOrO kabensi Ansi noakntodeHus MT K BTOPUYHOMY NpuBopy U CXeMy MOAKIIOYEHUS
(3- nnu 4- NpoOBOZHYIO) ANA NOAKIIOYEHNUA TEPMOMETPA CONPOTUBINEHMUSA BbIGUPAIOT € y4ETOM YCIOBMIA SKCMITy-
atauum n Mecta pasmeLLeHUs HOPMUPYIOLLIEro U BTOpUYHOTO npeoBpasosarens.

Mpu BbIGOpe BTOPUYHOrO npubopa creayer yuuTbiBaTk HOMUHAMNBHYIO CTATUYECKYIO XapakTepuUCTUKY
npumensiemoro MT.

Ana uamepeHuss TemMnepaTypbl PEKOMEHAYETCH NMPUMEHATb TEPMOMETPbI CONPOTUBMNEHNA, HOMUHATb-
HOe 3Ha4yeHue ConpOoTMBNEHUNA KOTOPbIX Npu 0 °C He meHee 100 Owm.

MpuMeyaHue — Crocobbl COERUHEHNA TepMOMETpa CONPOTUBIEHUS U BTOPUYHOTO NpeobpasosaTensi no 3-
UNK 4- NPOBOAHBLIM CXeMaM MOAKIKHEHNS SBMAKTCSA Hanbonee NpeanoYTUTENBHBIMU.

9.2.4.2 Temnepatypy rasa usMepsoT Ha npamonuHenHom yvactke AT go nnm nocne Y3MP.

Hanuune MC mexay Y3IMP n mectomM yctaHoBku MT He gonyckaeTcs.

Ecnu Temneparypa rasa usmepsietca nocne Y3IP, To BbINOMHAT crneaytowme TpeboBaHus:

- paccrosiHue oT kopnyca Y3MP unu cevenus A, (CM. PUCYHOK 4) npu ycTaHoBke M3OA Ha HapyXHOW no-
BepxHocTu UT go MNT aomkHo 6biTe HE MeHee 2D u He Bonee 15D. ina ogHOHanpaeneHHoro notoka MT peko-
MEeHAyeTCs ycTaHaBnueaTth Ha y4actke T, pacnonoxxeHHbiMm Mexay 2D* u 5D* (rape D* — HapyXXHbiW guameTp
TPyGonpoBoaa) OT HaXOAALLEroCs HIKE No Tevenuto cnaHua Y3MP [10] unu ceuenns A, (CM. pUCYHOK 4) npu
ycraHoBke MNM3A Ha HapyxHOW noBepxHOCTU UT;

- Gnmxkanwee MC, pasmeruenHoe nocne MT, AormkHO pacnonaratbCsl Ha paccTosiHuu He MeHee 1D oT Hero.
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Ecnu Temnepatypy rasa usmepstoT Ao Y3MP, To BbINOMHAKT c/ieayloume TpeboBaHus:

- paccTtosiHne oT kopnyca Y3MP unn ceyeHnsi A1 (cM. pucyHok 4) npu ycTaHoBke M3A Ha HapyxHoOl
nosepxHoctn UT go MNT fONXKHO 6biITb HE MeHee A0MNyCcKaeMOoro MUHUMasIbHOTO paccTosHusa mexay Y3IMP un
61XKailMM ycTaHOBNEHHbIM nepef HAM MC (cm. 9.2.2.6 ), B npoTUBHOM ciydae Y3MP gonxeH 6bITb Kanu-
6poBaH BMECTE C yCTaHOB/IEHHbIM Ha UT MT nnu ero runib3oii;

- 6nuxaliwee MC, pasmelyeHHoe go MT, 4O/MKHO pacnonaratbCsi Ha PacCcTosiHAM He MeHee 1D OT Hero.

Mpu n3mepeHnn pacxoga v KonmyecTsa rasa peBepCcuBHbIX MOTOKOB C MOMOLLbIO ogHOro ¥Y3MMP pekoMeH-
ayeTca yctaHasnvsatb MNT Takum o6pas3om, 4Tobbl Npu Hanbosnee 4acTo UCNONb3yEMOM Hanpas/eHUn NoToka
rasa MNT pacnonaranca nocne Y3INP. Hezasucumo ot mecTa yctaHoBku [T, pacctosaHne ot kopnyca Y3IP go
MT [o/MXHO 6bITb HE MEHEE A0NYCKAEMOr0 MUHUMAa/IbHOIO paccTosiHua Mexay Y3MP n 6nmxaiwmm ycTaHoB-
NeHHbIM nepef HUM MC (cm. 9.2.2.6 ), B NpoTMBHOM cnyvae Y3IMP gosmxeH 6biTb KannbpoBaH COBMECTHO C
MT, ycTaHOB/IEHHbLIM B COOTBETCTBUM CO CXEMOW ero MmoHTaxa Ha CUIKI, ecnu uHoi BapmaHT yctaHoBkU MT He
npegycmoTtpeH usrotosutenem Y3riP.

[Mpu n3mepeHnn pacxoga 1 KonmyecTsa rasa peBepCuBHbIX MOTOKOB C MOMOLLbIO ABYX MOC/eA0BaTeIbHO
ycTtaHoBneHHbIX Y3MP MT pekomeHayeTcsa yctaHaBnnBaTtb Ha yyactke AT mexay kopnycamu Y3MP [10].

9.2.4.3 T MOXeT 6bITb yCTAHOBNEH HenocpefCcTBEHHO B UT nan B runb3y (kapmaH).

HapyxHble gnameTpbl kopnyca MNT u rune3bl (Npy ee Hannuuum) AOMKHbI 6biTh He 6o0nee 0,130. fony-
cKaeTCcs yBenMuyeHne HapyXxHoro gnameTpa kopnyca MNT u runb3bl (Npyn ee Hanuyum) go 0,20, ecnun OHKU ycTa-
HOBJIEHbI Ha NpsiMonMHeliHoM yyacTke T nocne Y3MP 1 Tennon30nMpoBaHbl, Kak NokasaHo Ha pucyHke 5.

FnybuHa norpyxenus MT gonxHa 6biTb paBHa 4/INHE €0 MOHTaXHON YacTu, yCTaHOB/IEHHOW M3roTOBY-
Tenem Ana KoHkpetHoro tuna [T.

UyBCcTBUTE/NbHbIN anemeHT MNT gomkeH 6biTb pasmeweH B AT Ha rny6uHe ot 0,10 go 0,70.

Ana rny6un norpyxeHus 6onbwe yem 0/3 pekomeHayeTca npumeHenve MT wan runb3 (Npy Mx Hanm-
4mmn), KOpNyc KOTOPbIX NMEEeT KOHUYECKYo hopmy.

Mpwn yctaHoske MT B rnb3y f0/KeH ObiTb 06ecneyeH HafeXHblli TeNI0BOW KOHTakT. [lnsa obecneyveHns
TEMN/I0OBOr0 KOHTAaKTa rMb3y 3anofiHAKT, Hanpumep XuakuMm macsiom. MT norpyxatT B rMfib3y Ha MoJiHy ee
rny6uHy (C MOHTaXHbIM 3a30pom). PekomeHayeTcs, 4TOObl 3a30p MexAy OOKOBbIMW CTEHKamu runb3bl v MT
He npesbiwasn 0,5 Mm.

YyBcTBUTENbHbIN anemeHT MNT pekomeHAyeTca pacnonarate paguanbHO OTHOCUTENbHO Tpybonposoga.

[JlonyckaeTca Hak/noHHasA ycTaHoBKka kopnyca MNT wan ero yctaHoBka B U3rnbe kosieHa no ocu Tpy6onpo-
BOAA.

9.2.4.4 Ecnn Ha UT npegycmaTtpuBaeTcs Hannume KOHTPOsbHOro T, TO paccTofHMe MexAy KOHTPOJib-
HbIM 1 pabounm MT AOMKHO HaxoguTbCs B npegenax ot 0,50/1/40 2D/V, a yron mexay oCeBbIMU MI0CKOCTAMMU
WT, B KOTOpbIX pacnonaraloT pabounii u KOHTponbHbIA MT, gomkeH 6bITb B Nnpegenax (90 + 10) °.

9.2.4.5 Ecnn TemnepaTtypa okpyxatouieii cpegbl B npouecce akcnnyatauuy Y3MNP MoOXeT oTinyaTbCcsa OT
TemnepaTypbl n3MepsieMoro rasa 6osee 4yem Ha 40 °C, 1o TennounsonupykT kopnyc Y3IMP n yyactkn UT, kak
rnokasaHo Ha pucyHke 6.

9.2.5 CpeacTBa U3MepeHUin NAOTHOCTU rasa npy pabouymx ycrioBUAX U UX MOHTaX

9.251 Onsa n3mepeHus nAOTHOCTU rasa B pabouymx yc/roBMAX gonyckaeTcss NpUMEHEHWe MOTOKOBbIX
N10THOMEpPOB /1I060r0 TUNa, MeTPOosIorMyeckme XapakTepucTUKM KOTOPbIX obecneunmBatoT U3MepeHue MnaoT-
HOCTU rasa C OTHOCUTE/IbHON paclMpPeHHON HeonpeaeneHHOCTbI0, He NpeBblwalolell 3Ha4YeHUR, yKkasaHHbIX
B Tabnuue 7, 4N COOTBETCTBYIOLLETO YPOBHA TOYHOCTW M3MEpPEHWiA.
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Kopnyc Y3rP Tennonsonsiuys nr T

J

DN

PucyHok 6 — lMpumep Tennousonauyum kopnyca Y3MP n yyactkoB UT

Mpu ycTaHOBKEe NIOTHOMeEpa Heo6xo4MMo obecneunTb cregylollee:

- 3HaYeHusa JaBneHus u TemnepaTypbl ra3a B YyBCTBMTE/NIbHOM 3/1eMeHTe MJ0THOMepa [OJDKHbI ObiTb
Kak MOXHO 61mxe K ux 3HayeHnsm B Y3MP;

- npo6a rasa gos/mkHa 6bITb YNCTOW, OAHOMA3HOW 1 HE coaepXaTb KakMx-nnmbo yacTu;

- NOTOK rasa, NPoOXoAsALWMNiA Yyepe3 YyBCTBUTENbHbIA 31€EMEHT NAOTHOMEPA, AO/MKEH ObiTb AOCTATOYHbIM
Ona obecneyvyeHna peakuun Ha M3MEHeHUs cocTaBa, [aBfeHus 1 TemnepaTypsbl.

YcTpoiicTBa, NpYMEHAeMble Ha BXOAe MO0THOMEPOB A1 04YMCTKM Npob oT npumecen (PUNbTPbI N OCy-
LINTENN), He JOMKHbI U3MEHSITb OCHOBHOI COCTaB U3MEPSIEMOro rasa.

Mpo600T6OPHOE YCTPOWCTBO WAWN YYBCTBUTE/bHbIV 3/1IEMEHT NJOTHOMEpPa MOryT 6biTb YCTAHOB/IEHbI He-
nocpefacTseHHo B UT nnbo B 6aiinacHyto nMHuio gnas otéopa npob. [lonyckaetcs ocylecTBAATb nojadvy rasa
B M/IOTHOMEP, CMOHTUPOBAHHbI B rMNb3e, yCTaHOB/IEHHOW B UT. B aToM cnyyae TO4Ky oT6opa npobbl pacno-
naraloT B 06/1aCTV BbICOKOTO AaB/ieHMs ra3a, a Touky Bo3Bparta npobbl — B 06/1aCTV HA3KOTO AaB/ieHus rasa.

PaccTtosinne mexay Y3MP 1 npo600T60PHLIM YCTPOCTBOM NIOTHOMEPA WM €ro YyBCTBUTENbHbLIM 3fie-
MEHTOM, B C/lyyae MX pa3MelleHUss HenocpeacTBeHHO B UT, AO/MKHO 6biTb HE MeHee yKa3aHHOro B 9.2.4.2
ansa AT (npu cooTBETCTBMM AnameTpa norpyxaemol B NosocTb Tpy6onpoBoga YacTu naoTHOMepa AnanasoHy
3HauyeHuin gnametpa MT).

Mpo600T60pPHOE YCTPONCTBO MIOTHOMEPA WAN €r0 YYBCTBUTE/bHLIN 3/1EMEHT PEKOMEHAYeTCs pasme-
watb nocne Y3IMP Ha pacctosiHun He meHee 2DN u He 6onee 5DN.

9.2.5.2 B obuiem cnyyae 3HayeHua faBneHUsa u Temnepatypbl rasa v, ciefoBaTeslbHO, ero nJ0THOCTb B
YyBCTBUTE/IbHOM 3/1IeMEHTe NJI0THOMEepa OT/INYalTCSA OT 3HAYEHUA 3TUX BesmuuH B Y3MP.

MokasaHusa NJIOTHOMEpPa nepecuyuTbiBaloT K pabounm ycnosuam Y3MP no dopmyne

-4 T
P=Fo ot P Lplp # )e (40)
roe po — MJIOTHOCTb rasa B MeCcTe YCTAHOBKW YYBCTBUTE/IbHOTO 3/1€MeHTa MaoTHoMepa (nokasaHus
naoTHOMepa);
7, p — TemnepaTtypa v abconTHOe AaBrieHne namepsiemoro rasa B Y3lP, COOTBETCTBEHHO;
TO, p0 — Temnepatypa v abCcoNOTHOE fAaB/ieHne rasa B MecTe YCTaHOBKM YYBCTBUTE/IbHOTO 3/1eMeHTa
Nn10THOMEpa, COOTBETCTBEHHO;
AP =P~ p0;
nNT=7-70;
Z — dakTop CXMmMaemMocTu rasa npu 7, p;
Z0 — dpakTop cxXMmaemocTu rasa npu 70, pO.

[lonyckaeTca He mepecuuTbiBaTb MokasaHWs MNJOTHOMepa, ecny 3HaYeHUe A0MYyCKaemMoi OTHOCUTEb-
HOli pacluiMpeHHOl HeonpeAeIeHHOCTU M3MEPEHU NNOTHOCTM rasa npu paboynx yCcroBuUsX, ykasaHHoe B Ta-
6/mue 7 A8 COOTBETCTBYHOLLEr0 YPOBHS TOUHOCTM, HE MEHEE 3HAYEHWs, PAcCUMTAHHOro no gopmyne

. TAp/p
up U'o+0O0- T (41)
roe 1/po — OTHOCMTenbHas paclivpeHHas HeonpeAeneHHOCTb nsmepeHuii po.

[Ona n3mepeHns TemnepaTtypbl U faBfeHUA rasa B MecTe pasMelleHus 4YyBCTBUTE/IbHOrO 3J/IeMeHTa
naoTHOMepa UCNo/b3ylT ero wratHele CU gaBneHus n temnepartypsbl.
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Ecnu KOHCTPYKLMA NNOTHOMEpAa He npeaycMarpusBaeT Hanuuus wratHoro CU aaeneHus, To 3HauyeHue
Po PACCHNTLIBAIOT, UCMONL3YA 3HaYEeHUEe abCOMIOTHOrO AaBneHns rasa B Mecte ycraHosku Y3IP u 3HauyeHue
pasHOCTKM AaBrieHui rasa B Mecrax ycraHosku Y3I1P 1 4yBCTBUTENLHOIO 351€MEHTA MMIOTHOMEpPA, U3SMEPEHHOE
CWU nepenapa nasneHus.

CHWKEHUA pa3HOCTU TEMNEPATYPbI KOHTPONUPYEMOrO NOTOKA ra3a U TemnepaTypbl ra3a, HaxoAsLEerocs B
YyBCTBUTENbLHOM 3MIEMEHTE NIIOTHOMEpPA, A0OUBAIOTCA NyTEM pPa3MeLleHUs YyBCTBUTENBHOIO aneMeHTa nnot-
HOMepa B NOTOKE U3MEPSIEMOr0 rasa u/unm Tenou3onNALUMEN SNEMEHTOB NNOTHOMEpPA, HaxoasaLwwmxcs BHe UT.

9.2.6 CpeacTBa u3mMepeHuil KOMNOHEHTHOrO COCTaBa U NNOTHOCTU ra3a Npu CTaHAAPTHBIX
YCNOBMSIX U UX MOHTaX

9.2.6.1 C/ KOMNOHEHTHOIO COCTaBa ras3a Ao/MkHbl 06ecneunBarb onpeaeneHne Bcex KOMMOHEHTOB rasa,
MOSsipHas A0ns KOTOPbIX B rase npesbiwaer 0,00005.

[ns usMmepeHuss coctaBa MHOTOKOMIMOHEHTHOIO ras3a NPUMEHSIIOT NOTOKOBLINM MU NaboparopHbIN XPo-
martorpad.

MotokoBble xpomaTtorpadbl PEKOMEHAYETCA NPUMEHATL NPU HEBO3MOXHOCTU obecneueHuss Heobxoau-
MOI1 YaCTOTbI ONpeaeneHns KOMMOHEHTHOIO COCTaBa ra3a B XMMUKO-aHanUTUYeCckux naboparopusix. Heotxo-
AuMoe 4ncno npol 3a OTYETHLIN NEpMoA BPEMEHU onpeaensioT B coorsercTeun ¢ FOCT 31370.

Mpu BbIOOPE xpomarorpada cneayer yunuTbiBaTh, YTO HEONPEAENEHHOCTb U3MEPEHUA MOMAPHOW UMK
06BbEMHOI 40N KOMMOHEHTOB ra3a AoMmkHa o6ecne4ynBaTh BbINONHEHMe TpeboBaHUi k 4onyckaeMomn Heonpe-
OEneHHOCTU onpeaeneHns NITOTHOCTHM rasa npu CTaHAAPTHBIX YCNOBUAX U/MNK KOS dULUEHTa CKUMAEMOCTH
rasa, NnpMBeAEeHHbIX B Tabnuue 7 Ans COOTBETCTBYIOLWEN0 YPOBHA TOYHOCTU M3MEPEHUN.

Mpu onpeaenexnnn mecta otbopa npo6 pykosoacTeyiloTca Tpebosanuamu MOCT 31370 u cneaylowmmu
[ONONMHUTENbHLIMU PEKOMEHAALMSAMM:

- paccrosiHusa mexay M3 u nobbim Gnumkanwmm MC aomkHbl 6biTb HE MeHee 2DN npu pasmereHun N3
nepeg MC u 5DN npu pasmewieHuu N3 nocne MC;

- M3 pacnonaraiotr Ha yyactkax Tpy6onposoaa nepes BXOAHLIM KOMAEKTOPOM UAKU NOCNE BbIXOAHOIO
konnektopa CUKT. Aonyckaerca pacnonaratb M3 Ha UT.

Mpu pasmewernuu M3 Ha UT pekomeHayeTcs To4Ky otbopa npobbl pacnonaratb nocne Y3MP Ha pac-
CTOSIHUK He MeHee 3DN.

Mecto ot6opa npob rasa aomkHo 6bITb 060pyA0BaHO B COOTBETCTBUM C TpeboBaHusamu FOCT 31370.

M3MepeHne KOMNOHEHTHOIO COCTaBa AOIDKHO OCYLLECTBIATLCA C NPMMEHEHUEM aTTeCTOBaHHbIX M.

MTpuMeyaHUe— KOMNOHEHTHLIA cOCTas NPUPOAHOrO rasa onpeAensioT B COOTBETCTBUM ¢ TpeboBaHuaMU
roCT 31371.7.

9.2.6.2 insA onpeaeneHus NiIOTHOCTYU ra3a Npu CTaHAAPTHLIX YCNOBUSX MPUMEHSIIOT NOTOKOBbIE MINOTHO-
Mepbl MMBO NOTOKOBLIE UM NabopaTopHbie xpomarorpadbl.

MpumeyaHue — Onpeaenenne NNOTHOCTU rasa NpyU CTaHAAPTHLIX YCMOBUSX B CllyYae NPUMEHEHUA Xpoma-
Torpada (MoTOKOBOro Unn nabopaTopHOro) BLIMOMHAKT NyTeM BINOMHEHUSA pacyeToB no dopmyne (25) no pesynsratam
M3MepeHUn KOMMOHEHTHOro cocTasa ra3a M TabynupoBaHHbIM (CTaHA@PTU30BaHHBIM) 3HAYEHUAM MONAPHOW Macchl W
dakTopa CKUMaeMOCTU rasa npu cTaHAapTHbIX ycrnoBusix (cM. 6.4.5).

MpuMeHeHe NOTOKOBLIX MIIOTHOMEPOB HE [I0MYCKAETCA ANs 3arpsA3HEHHbIX ra3oB, a Takke rasos, Cno-
COOHbIX KOHAEHCMPOBATLCA, T.€. TEMNepaTypa TOYEK poChl MO Brare v yrneBogopoaam KOTOPbIX MOXET OKa-
3aTbCA BbilIe TEMNEpaTypbl ra3a B CoeAMHUTENLHON TpyOke n paboyeli kamepe NNoTHoMepa.

MeToa n3amepeHusi NoTHOCTYU ra3a npyu CTaHAaPTHBIX YCIOBUSIX C UCTIONb30BaHWUEM NOTOKOBOTO MIIOTHO-
Mepa unu pacdera no KOMNOHEHTHOMY COCTaBY, MU3MEPEHHOMY NMOTOKOBbIM Xpomartorpacom, pekomeHayeTca
NMPUMEHSATL NPU HEBO3MOXXHOCTU 00ecneYeHmnss HeoOXo0aUMOI YaCTOThI ONpeeneHUs KOMNOHEHTHOIO COCTaBa
rasa B XMMUKO-aHanuTu4eckux naboparopusix.

9.2.6.3 B cny4ae npuMeHEeHUsi MOTOKOBbIX MITOTHOMEPOB, M3MEHEHUE NIIOTHOCTU ra3a Npyu CTaHAAPTHbIX
YCMOBUAX OTCMEXMBAIOT, CO3aBas NOTOK rasa Yepes YyBCTBUTENbHLIA 9NEMEHT NAOTHOMEPA NyTeM OTBET-
BNEHUsi Yactu obLuero notoka. MoTok rasa, NpoxoAsALLMit Yepes YyBCTBUTENbHbIN 3fIEMEHT NNOTHOMEPA, AOr-
eH BbITb JOCTATOMHbIM Ansi obecneyeHuss peakumm Ha u3mMeHeHust cocraea rasa. MNpo6a rasa gonxHa ObiTh
YMCTON, HE coAePKaTb YacTuL U ObITb 0OAHO(A3HOMN.

TunoBas cxeMa yCTaHOBKM MOTOKOBOIO NNOTHOMEPA Arsi U3MEPEHUIE NIMOTHOCTU ra3a Npu CTaHAAPTHLIX
YCMOBUSAX NPUBEAEHA HA PUCYHKe 7.

C Uenbio UCKMIoYEHUS NONAAAHNA MEXaHUYECKUX NPUMECEN U KOHAEHCATa B KAMEPbI MOTOKOBbIX NIIOT-
HOMEpOB NPU ux noakmniodeHun k UT Heo6x0aMMO B COEAUHUTENbHbLIX MMMHUAX UCNOMBb30BaTb (PUNBLTPbLI U OT-
CTOWHbIE Kamepbl.
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OnacHas 30Ha BesonacHasn 30Ha

1- |/l30l1|/|py|0u.ll/ll7lxnanan; 2- perynsatop OABMEHUS, 3, 6, 7, 8- knanaws; 4- naoTHouep; S5- 6apbep nckposaunthyi;

Q- BHYUCANTEND.

PuUCyHOK 7 — TunoBas cxema MOHTaXKa MOTOKOBOro M/I0THOMepa A5 U3MepeHusi NI0THOCTK rasa
npy cTaHAAPTHBIX YCNOBUAX

Mpu onpegeneHnn mecta otbopa Npob ANA NMOTOKOBOro NJAOTHOMEpa PYKOBOACTBYHOTCA TpeboBaHUSAMY,
ycTaHoB/IeHHbIMK B 9.2.6.1 Kk MecTy oT6opa npob Ana xpomartorpados.

9.2.7 CpepctBa 06paboTKN pe3ynbTaToOB M3MEPEHUI

9.2.7.1 TMporpammHoe obecneyeHne cpefcTB 06paboOTKM pe3ynbTaToOB U3MEPEHWUR [OJSIKHO peanunso-
BblBaTb 06paboTKy M3MepuTenbHON MHMOpMaLuMM No COOTBETCTBYWOLWMM opMmynam, npusefeHHbiM B 6.3,
BbIGMpPaeMbIM B 3aBMCUMOCTM OT MeTofa NpuBeAeHus 3HavyeHUss 06BbLEMHOro pacxoga win obbema rasa npu
pabounx ycrnosmax K cTaHAapTHbIM YC/ioBuaM, npumeHsemblx C/ napameTposB noToka W cpefbl U MeToAa
onpegeneHns NAOTHOCTU rasa npu paboynx U/mnm ctaHfapTHbIX YCIOBUSIX.

9.2.7.2 TlorpewHocTb cpeacTBa 06paboTkM pe3y/ibTaToB M3MepPEHUIi, 06YCNoBNeHHas npeobpa3oBaHu-
eM BXOfHbIX CUTHa/O0B, [O/IKHA YUUTbIBATLCA NPU OLEHKE HeonpeaeneHHOCTU U3MepeHuii faBneHns, Temne-
paTtypbl, MJIOTHOCTU 1 06BLEMHOTO pacxoga rasa npyv paboynx ycroBusx.

9.2.7.3 CpeacTtBo 06paboTkM pe3ynbTatoB M3MepeHWin JO/KHO MUMeTb Aucnnein, y koToporo Ta6no ans
0TO6pPaXeHNs YNCNOBOK MHGOPMAaUNN COLEPXUT He MeHee BOCbMMW 3HaKOMecT, U obecneuynBaTb BO3MOX-
HOCTb OTOGpaXeHWs Ha Aucnnee pesynbTaToB U3MEPEHWUiA:

- abCcoTHOrO (M36bLITOYHOMO) AaBNeHNs rasa;

-Temnepartypsbl rasa;

- pacxofa rasa npu paboumx ycnosusax u/vam npuBefeHHOro K CTaHAapTHbIM YCOBUAM;

- obbema rasa, NpUBEAEHHOIO K CTaHAAPTHbIM YC/TIOBUAM.

Ha gucnneli moryT BblgaBaTbCsl MPOMEXYTOUYHbIE 3HAYEHWUS BbIYUC/IEHNI W laHHble apxuBa, Hanpumep
YC/TOBHO-NOCTOSIHHbIE BE/INYMHBI, KOHCTAHTbI, 3aPErMCcTPpMPOBaHHbIe HelTaTHble CUTyauni u T.n.

9.2.7.4 Cpegctea 06paboTkn pe3ynbTaToB U3MEpPeHWid J0/KHbl obecrneynBaTb XpaHeHue pesynbTaTtoB
U3MepeHnin 1 npegycMatpuBaTtb BO3MOXHOCTb BEAEHUS apXuBOB: Pe3y/ibTaTOB BbIYUCNEHWUA OCpPefHEeHHbIX
napaMmeTpoB rasa; perucrtpauun HewTaTHbIX CUTyaunii; M3MeHeHUn napameTpoB KOHMUIypupoBaHUs W KOp-
PEKTUPOBKN YCIOBHO-MOCTOSAHHbLIX BE/TUYMH.

9.2.7.5 CpepactBa 06paboTku pe3y/bTaToOB U3MEPEHUN AOMKHbI ObiTh 3aLLULLEHbl OT HECaHKLWOHMPO-
BaHHOro BMellaTesIbCTBa, KOTOPOE MOXET MOBMMATb Ha pe3ynbTaTbl M3MEpPeHuit pacxoga n obbema rasa, a
Takxe Ha npouecc hOpMUPOBAHNSA U COXPAHEHUSA apXUBOB.

9.2.7.6 CpeacTBo 06paboTkn pe3ynbTaToB M3MeEpeHuii f0o/KHO obecneynBaTb BO3MOXHOCTb pacrneuvar-
KN apXMBHOWM W1 UTOrOBOI UHDOpPMaL M Ha NpUHTEpe, HEMOCPEeLCTBEHHO WX Yepes3 yCTPONCTBO npuemal/nepe-
naun nHgopmaymm (MepeHoCcHOro ycTpolictea c6opa uHdopmauum, KoMnboTepa 1 T.M ).

9.2.7.7 MNamATb cpeacTBa 06paboTKn pe3ynbLTaToB U3MepPeHWid, NnpefHasHavyeHHas ANA XpaHeHUsa apxu-
BOB M NapamMeTpoB ero KOHPUIypmpoBaHusa, AO/KHA OblTb 3HEpProHe3aBNCUMONA.
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9.3 Tpe6oBaHUA K AONONMHUTENbLHbLIM CpeACTBAM U3MEPEHUIA

9.3.1 CpeacTBa u3mepeHuin nepenaga gaBrneHust

9.3.1.1 CU nepenaga AaBneHusi MPUMEHSIIOT:

- AN KOHTPONSI TEXHUYECKOro cocTosiHust YOI© (UenOCTHOCTM (PUNLTPYIOLWEr0 SNEMEHTa, CTENEHN ero
3acopeHus), a Takke AN KOHTPONA pexxiMa ero sKkcnnyarawum, Npu KOTOPOM 06ecneynBaeTca 04nUCTKa rasa
6e3 yHoca TBepaAbIX YacTul 1 hunbsTpytoero marepuana (cm. 12.3.4);

- ANS NPOBEPKU YUCTOTbI BHYTPEHHEN NOBEPXHOCTH anemeHToB Pl (cm.12.3.4);

- ANA KOPPEKTUPOBKK B Crniyyae Heobxogumoctu (cm. 9.2.5.2) nokazaHui NOTOKOBLIX MIOTHOMEPOB.

[na KOHTPONA TEXHUYECKOro cocToAHMA YOI 1 KOHTPONA Ha4 PeXxxXuMOM ero aKkcnnyarauuv npumeHsIoT
cTayMoHapHO ycTaHoeneHHble CU nepenaga gasneHus.

[ns npoBeEPKU YNCTOTbI BHYTPEHHEN NOBEPXHOCTU 3nemMeHTOB P NpUMEHSAIOT CTauUOHapPHO YCTaHOB-
neHHble unu nepeHocHele CU nepenaga gaBneHusi, yCTaHABMMBAEMbI€ HA BPEMS KOHTPOMSA TEXHUYECKOro
coctoaHua Orl.

9.3.1.2 OTHOCUTENbHAA paCLUMPEHHAsA HeoNpPeaEeneHHOCTb U3MEPEHUIA (Npu koadduLueHTe oxgara 2)
nepenaga AasneHUst ANA NPOBEPKU TEXHUYECKOTO cocToaHua YOI n &I He gomkHa npesbiwarts 5 %, ang
KOPPEKTUPOBKK NOKas3aHuii nrnotHomepos — 0,25 %.

9.3.1.3 BepxHuii npeaen namepernnin CU nepenaga gasneHus BbIOUPaOT paBHbIM HAUMEHbLUEMY 3Ha-
YEHMI0 Ap, U3 CTAHAAPTHOrO PAAA, YAOBNETBOPSIOLEMY CleAYoLEMY YCIIOBMIO

APy 2 1,5:A0 42)

rA€ A®mpay — NOTEPK AABNEHUS, COOTBETCTBYIOLLIME MAKCUMATIbLHOMY PaCXOAy rasa q,, may B YCNOBUSX 3KC-
nnyarauuu.
Mpu U3BECTHOM 3HAYEHMM KO DULIMEHTA rMapaBnnYeckoro conpotusnerns YOI unu @I Awp,,, pac-
CUYUTBLIBAIOT NO hopmyne

max?

2
_ ¢ 8Pmax 9y max

A®max =&
" T w(10%on) - 43)

MpuMeyaHue — B HacTosALWeM cTaHgapTe NoA KoadOUUMEHTOM FrMAPABMUYECKOTO CONPOTUBIIEHUS NOHUMa-
€TCs OTHOLLEHUE NOTePb CTATUYECKOrO AaBNEHUSI HA YCTPOCTBE K AUHAMUYECKOMY J1aBMEHUIO 0 UMK NOCTE YCTPONCTBa,
KOTOpLI COOTBETCTBYET 3HA4YEHWIO, ONPEAensieMoMy Mo dopMyrie

_ 2A0 _ 25%A0
¢ w2  pg2 (“44)
rme S — nnowaab NONepeYHoOro ceueHns Tpybonposoaa A0 UMK NocHe yCTpoiicTea, M2,
Ecnu nsrotosutenem nop ko3chdULMEHTOM rMapaBNMYEcKoro CONpOTUBNEHUSI NOHUMAETCS Apyras Be-
NUYUHA, TO B 3TOM Criyyae HeOBX0AMMO NONL30BATLCS PEKOMEHAALIMAMN USFOTOBUTENS.
Ecnu B 3KCNAyaTaLUOHHON AOKYMEHTALMM YKa3aHbl NOTEPH JaBNEHNUS ra3a B 3aBUCMMOCTH OT 0GbEMHO-
ro pacxoaa rasa npu paGounx yCnosusx, T0 A@,,, PACCYUTLIBAIOT N0 hopmyrie

A®pmax = Ao, | PemaxPmax | (45)
Pcrg "Prp
rae Ao, — 3HaYeHWe NOTepy JaBMEHUs!, NPUBEAEHHOE B IKCTINYaTaLMOHHONM AOKYMEHTaLMK, COOT-
BETCTBYIOLLEE MAKCUMASbHOMY PACXOAY a3 G, oy
pCT,CI’ pTJ:l — 3Ha4eHunA NNOTHOCTU rasza nNnpu CTaHAapTHbIX YCINOBUSX U AaBNeHust, Ans KOTOPbIX B 9KC-
NAyaTaLMOHHOI J0KYMEHTALMK YKa3aHO 3HAUEHNE NOTePU AABNEHNST;
Pc max® pmax — MaKkCuManbHbl€ 3HAYEHUA NIOTHOCTU rasa npu CraHAapTHbIX YCNOBUAX WU AaBnNeHus

rasa Ha ysne u3amepeHui npu MakCMmarnbLHOM pacxoge rasa.
9.3.1.4 Ecnu koHcTpykuma YOI n ® He npeagycmaTpuBaeT OTBEPCTUIM ANSA U3MEPEHUN nepenaaa aas-
TNIeHNA 1 B UX JKCNAyaTaLMOHHON AOKYMEHTauuM OTCYTCTBYET MH(OPMaUMa 0 MeCcTe UX pacrnorioKeHUs, TO
oTOOpbI AaBnNeHus pacnonaraioT Ha pacctosiHum ot 1DN no 3DN 0 M nocne 3TUX YCTPOWCTB.
9.3.1.5 Tpe6oBaHus k reomeTpu4eckum pasmepam u chopme OTBEPCTUI ANA U3MEPEHUA nNepenaaa Aas-
neHus, a TaKke K MX pacnorioxeHuio Ha TpyGonpoBoae MAEHTUYHbI COOTBETCTBYIOLLMM TpeGoBaHuAM aAns
OTBEpCTHUii 0TOOpa AaBNEHUs], U3NOXKEHHbIM B 9.2.3.4.
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9.3.1.6 Cxema 06Bsa3ku CU nepenaga gaBneHus, NnpuMeHsAeMbIX AN KOPPEKTUPOBKU NOKa3aHUin NOTo-
KOBbIX MMOTHOMEPOB, AOMKHA NpeaycMaTPUBaTbh BO3MOXHOCTb NPOAYBKM MMMNYNbCHLIX TPYOOK U OOHYneHus
nepenaaa gasneHus.

CW nepenaga aaeneHus, yctaHaenueaembix Ha YOI u ®I1, MOryT npuMeHsTbCst 6€3 BEHTUNBHOTO Brioka.

9.3.1.7 TpeboBaHuA K UMMAYNbCHBIM NUHWAM ANa noakniodeHns CUY nepenaga AaBneHUsA MAEHTUYHBI
COOTBETCTBYIOLLMM TpeboBaHUAM, U3NOXEHHbIM B 9.2.3.5.

9.3.2 CpeacTBa U3mMepeHuin AnA KOHTPONA BMAXHOCTU rasa u YCINOBUN NPUMEHEHUSA OCHOBHbIX
cpeacTB U3MEPEeHUn

9.3.2.1 KOHTpOnb BNaXHOCTM ra3a peKoMeHAYeTCs OCYLUECTBATb NPU U3MEPEHUU pacxoaa U obbema
rasoB, Temneparypa KoTopbix 6rnuska Kk TeMnepaType TO4eK poChl UMM OTHOCUTENbHASA BNAXHOCTb KOTOPbIX
O6nuska Kk eguHuue.

[nsi KOHTPONS BMAXXHOCTM rasa NPMMEHSIOT CTauMOHAapHbIe UK nepeHocHble CU, obecneunsaroLiue
U3MepeHne OTHOCUTENbHON BNAXXHOCTW UMK TeMNepaTypbl TOYKKM POCHI NO BOAE, a AN YINEBOA0POACoAepXKa-
LLUMX CMECeil ra3oB — TemnepaTypbl TOYEK POChI MO BOAE W YIMeBOA0pOAaM.

Mpu BbIBOpe CK BNaXKHOCTU yYUTLIBAKOT TUM, TEMNEPATYPY W AaBreHue rasa, TpeboBaHna kK guanasoHy
U3MEPEHUI U K UCMIONTHEHUIO MO B3PbIBO3aLLMTE.

Pekomenayetcs Bbibupats CU BnakHOCTH rasa, KoTopbie 06ecnedmBaoT U3MEPEHUs TEMNepaTypsbl To-
Yyek pocbl ¢ abCOMIOTHON NOrPELLHOCTLIO He Gonee 1 °C.

9.3.2.2 NS KOHTPOMA 3a YCNOBUAMM NMPUMEHEHNUA OCHOBHbLIX CU u cpeacts 06paboTku pesynsraTtos
M3MepEeHUit MOTYT NPUMEHATLCA NoKasblBaoLwme unu peructpupytome CU Temnepartypbl OKpy<atoLLero Bo3-
ayxa, aTMOCHEPHOIO AaBNEHNs U BNAaXHOCTK Bo3ayxa. daHHblie CU moryT BbiTb nMoBoro npuHumuna 4encTBus.
PekomeHayeTcs 4N U3MepeHuii TeMnepartypbl Bo3ayxa npuMeHeHue CU, npegen gonyckaemoi abconioTHOM
MOrpeLLHOCTH KOTOPbIX He npesbiwaeT 0,5 °C, ana namepenuii abconotHoro fasneHuss — 0,5 klMa u oTHOCK-
TENbHOW BNAXXHOCTUN BO3ayxa — 5 %.

9.4 Tpe60BaHUA K BbIGOPY U MOHTaXY AONOAHUTENbHLIX YCTPOUCTB

9.4.1 Ins 04MCTKM rasa MoryT ObITb UCMONb30BaHbLI YOI cneayowmx TUNoB:

- MbINIEYNOBUTENY;

- bunbTPbI-cENApPaTopsl;

- PUNBTPSI.

JonyckaeTrcss COBMECTHOE ucnonb3oBaHume YOI pasHbiX TUMOB.

Ons 3awmTbl Y3IP oT cogepxawmxcsa B ra3e CMONUCTbIX BELLECTB, NbifiM, Necka, MeTannM4yeckon oka-
TNNHBI, P>KaBYMHBI M APYTUX TBEPABIX YACTUL, CNEAYET NPUMEHSATbL rA30BbIE (PUNLTPLI, @ NPU HANMUYUK B NOTOKE
rasa Hapsay ¢ MEXaHUYECKMMM MPUMECSIMMU KanernbHOW XMAKOCTU — (hUNLTPbLI-CENapaTopbl.

KoHcTpykumsa YOI gormkHa obecneunBarb CTeNeHb OMUCTKU ra3a, Heo6Xxoaumyto Ans HopmarnbHoW pabo-
Tbl Y3IMP, ycTaHOBNEHHOW U3rOTOBUTENEM.

Mpu BbIGOpE (hUNLTPOB U PUNBTPOB-CENAPATOPOB HEOOX0AUMO YOEeAUTLCS, YTO UCNOSb3YEMbIA B HEM
OUNBTPYIOLWLMI MaTepuan XMMUYECKU MHEPTEH K ra3y u He OyaieT pa3pyLuaTbCa Noa BO3AENCTBMEM NOTOKA rasa.

Ona obecneyeHns AOCTAaTOYHON CTENEHU OYUCTKM ra3a 6e3 yHoca Jactuu n uneTpyloLLero Marepma-
na ebiGop TMNopasmepa u Buaa hunsrpa oCyLLECTBISIOT C Y4ETOM He0OX0AMMON NPONYCKHOM CNOCODHOCTH
duneTpa 1 4onyckaeMoro nepenaga AaBneHusi Ha HeMm.

YOrI ycTaHaBnuBaloT nepeq BXoAHbIM kornnekropom CUKI unun Ha Bxoae UT.

Honyckaetca yctaHaBnueatb YOI B Grioke, KOTOPbI COCTOUT U3 HECKOSMbKUX NapanfenbHbIX TEXHONOMM-
YeCKMX NIMHWIA (NMHWIA unbTpaumm), BKodaowmx YOI, TpybonpoBobl ¢ 3anopHOM U perynupyioLlen apmary-
POVt M KOHTPOSbHO-U3MepUTENbHbIE NPUBopLI. Yncro YOI B 6rioke onpeaenstor no X NponyckHOM CnocoBHOCTH
1 MakcuMarnbHoii npoussoautensHoctu CUKI. PekomeHayetcst npeaycmoTpeTb B Gnoke pesepeHbiin YOI

9.4.2 B cnyyasx, npeaycMoTpeHHbIX usrotosutenem Y3IP Ha UT ana dopmupoBaHusi Heob6xoaumon
CTPYKTYpPbI NOTOKA UNU ANS COKpaLLEHUs AnWHbI npsiMoniMHeiHoro yuactka UT nepea Y3MP ycraHasnusaior eI1.

MecTo ycTaHOBKM U KOHCTPYKUMIO ®I1 BbIOMPAIOT B COOTBETCTBUU C TPEBGOBaHUAMM 3KCNNyaTaLMOHHON
OOKYMEHTaLMN Ha KOHKPeTHbIN Tun Y3I1P.

MpumedaHue —[Ana Y3MP npeanoytuTensHo npuMeHeHue nepdopupoBaHHbIX guckosbix PI1[10].

MeomeTpuyeckue xapakrepuctuku eI paccyuTbIBAKOT N0 U3MEPEHHOMY 3HAYEHUIO BHYTPEHHEro aua-
meTpa y4actka UT, pacnonoxeHHoro nepea Y3MP.

YcnoBHble BHYTpeHHUe anameTpbl ydactkoB AT fo u nocne GM AomKHbI ObiTb PaBHLIMK.

KoHcTpykumsa @I gomkHa npegycMmaTpuBaTb BOSMOXHOCTb X AEMOHTaxXa C Lernbio NpoBeaeHnst nepuo-
ANYECKMX OCMOTPOB MPOTOYHON YaCTU U €€ OUUCTKM.
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OCMOTP TEXHNYECKOro COCTOAHUA DI MOXET ObiTh OCYLLECTBMNEH C MOMOLLBIO 3HAOCKONA. Ons BBoAa
3HA0CKOMNa BO BHYTPEHHIO NonocTe UT npegycmarpuBatoT 04HO UM HECKONBKO OTBEPCTUI, PACTONIOXKEHHbIX
B cTeHke UT. BHyTpeHHuii anameTtp oTBepcTuUin ans BBoga sHaockona B UT He gorkeH npesbiwarb 0,13DN.
OTBepcTua AN BBOAA 3HAOCKONA BO BHYTPEHHIOW nonoctb UT pacnonaratot 4o unu nocne kopnyca eIl Ha
paccTosiHun He meHee 1DN.

J[lonyckaercsa KOHTPONb TEXHUYECKOTO COCTOAHUSI I OCyLLECTBNATL MyTEM KOHTPONSi nepenaja aaene-
HWA Ha HUX (cM. 12.3.4).

9.4.3 B cnyyasx HegonycTUMOCTU NPepbIBaHUSI MOTOKA rasa npu nNpoBeaeHun paboT, CBA3aHHbIX C OT-
KnoyeHneM unu gemontaxom Y3MP, a Takke ¢ Uenbio HegonyLueHus nospexaeHust NM3A npu nyckoHana-
JO4YHbIX paboTax, npu OTCYTCTBMM pe3epBHO UT TpyGonposoa oGopyaytotr GanacHom U/mnu nepenyckHo
NMHWEN Ha 3anopHoi apmarype UT.

MpumedyaHune — BbicTphlil copoc AaBneHuns B kopnyce Y3IMP MoxeT Bbi3BaTb noBpexaeHusi MN3A unu us-
MEHUTb ero XapakTepucTuku. MosToMy crnepyeT cnegutb 3a Tem, 4ToBbl cOPOC AaBNEHNS OCYLLECTBSANCA HACTOMNBKO
MeAIIeHHO, HaCKOMbKO STO BO3MOXHO. [pK OTCYTCTBUU COOTBETCTBYIOLLMX YKa3aHWii U3roTOBUTENA peKkoMeHayeTcs obe-
CreYmnTb CKopocTh copoca aaBneHus He Gonblue 0,5 MMa/MuH.

9.4.4 B cnyyae orbopa npo6 rasa HenocpeactBeHHO Ha CUKI ero ocHallaloT B COOTBETCTBUU C
FOCT 31370 o6opynoBaHuem ans otéopa npob.

10 MoaroTroBKa K BbINOMTHEHUIO U3SMEPEHUN

10.1 MNMepea Ha4yanoM U3MEPEHUI NPOBEPSIOT COOTBETCTBUE YCNOBWIA BbINOMHEHUA U3MepeHUn Tpebo-
BaHWAM pasgena 8.

10.2 OcHOBHble U gononHuTenbHble CH, cpeacTea 06paboTku pesynbTaTtoB U3MEPEHWUI, AONONHUTENb-
Hbl€ U BCNOMOTraTenbHbIE YCTPONCTBA NPUBOAAT B pabovee COCTOAHME B COOTBETCTBMU C UX IKCMITyaTaLMOH-
HOI AOKYMeHTauuen.

10.3 YcTaHaBnuMBatoT pernaMeHT U KpUTEPUU KOPPEKTUPOBKM YCIOBHO-MOCTOSHHBIX BENMYMH (CM. Takcke 11.3).

B cnyyae npuMeHeHMss NOTOKOBOro xpoMarorpadya A0SKHbI ObITb YCTAaHOBNEHbI anrOpUTMbl yCpeaHe-
HUSA OaHHbIX XpomaTorpada ¢ KOHTPONeM 40CTOBEPHOCTU AAHHbIX.

n pUMedaHUe — PekoMeHIyeTCs BbIMONHATL ycpeAHEHUE NokasaHui xpomaTorpadaa no 4YeTblpeM nocnego-
BaTeNbHLIM U3MEPEHUAM, NpOBeAEHHBIM C MUHUMaANbHLIM UHTEPBANOM BPEeMEeHU Mexay yuknamu M3MepeHVIl7l.

MepuognyHOCTL 0TGOpa NPO6 M KOPPEKTUPOBKMN YCAOBHO-NOCTOSAHHBIX 3HAYEHUI KOMNOHEHTHOTO COCTa-
Ba U NMNOTHOCTU Fa3a NpW CTaHAAPTHBIX YCNOBUAX MOXET ObITb paccuutana cornacHo MOCT 31370.

YCNOBHO-NOCTOSAHHOE 3Ha4YeHMe aTMOCepHOro AaBneHUst KOPPEKTUPYIOT, €CNN OTKNOHEHWe aTtMocdep-
HOTO AaBMEHMUs OT 3HAYEHUS, MPUHATOTO YCAOBHO-NOCTOSAHHLIM, BbIXOAUT 32 Npeaenbl

+ 0,003 pU;, (46)

rae U,’, — ponyckaemasi OTHOCUTENbHAA paclUMpPEHHAa HEONPEAENEeHHOCTL 3MepeHnsa abCconioTHOro Aas-
neHusn, ykasaHHas B Tabnuue 7 Ans COOTBETCTBYIOLLErO YPOBHA TOMHOCTU N3MEPEHUN.

10.4 B namatb cpeactB 06paboTku pe3ynstaTtoB M3MepeHUn BBOAAT HEOOX0AUMYIO MHdopmauumio o
napameTpax u xapakrepuctukax CU, UT, a Taioke 3Ha4eHns1 yCNOBHO-NOCTOAAHHbIX BEAUYUH B 3aBUCUMOCTU
OT MeToaa nepecqerta (cm. 6.3).

10.5 [na aBTOMATM4eCKOM KOMMEHCALMM CUCTEMATUMUECKUX COCTaBAAIOLUX NOrPELIHOCTU OCHOBHBLIX
CU B namatb cpeactea 06paboTkm pe3ynsTatoB U3MEPEHUI MOTyT BBOAUTBLCA NONPABOYHbIE KOINDMPULUEHTI
UNK KPUBAA NOTPELLHOCTU, MNK FPaJyMpPOBOYHANA xapakTepuctuka CU.

10.6 [Ins HegoNyLEHMA yAAPHOTO AMHAMUYECKOTO BO3AENCTBMA NOTOKA ra3a Ha N3A B COOTBETCTBUMU C
KCNNyaTauMOoHHON AoKyMEHTauuen obecneumBaloT NNaBHyto nogavy rasa s UT.

10.7 Mocne 3anonHeHus UT razoMm NpoBePsIIOT repMETUYHOCTb BCEX Y3I10B U 3nNeMEHTOB 060pyaoBaHus,
HaxoAsLMXCs noa AaBneHueM, onaHueBbIX U pe3bbOBbLIX COEAUHEHUI, 3aNOPHON apMaTypbl, COeANHUTENb-
HbIX TPyBok. MecTta yTeuek onpeaensior nyTemMm o6MbINIMBAHMS NOBEPXHOCTEN UMM C NOMOLLBIO TEYenckaTens.

OGHapy>XeHHbIe YTEYKN AOMKHbI ObITb YCTPaHEHbI HA Pa3rpy>keHHOM MO AaBneHnio 060pyaoBaHUu.

10.8 KOHTpOnupyloT OTCYTCTBME NpeaynpexaeHwin u curHanu3auum o c608X U KOMMYHUKALMOHHbIX
owmbkax Ha NoKasbiBaloLLEM YCTPONCTBE (AUCnnee, MOHUTOPE).

10.9 B COOTBETCTBMU C SKCMIyaTaLUOHHON [JOKYMEHTAUMeW NPoBOAAT NPOBEPKY KOHPUrypupoBaHUS
cpeacrtea 06paboTku pe3ynsTaToB U3MEPEHUIA M YCTpPoCcTBa 00paboTku curHana Y3MMP.
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B o6beme, npeayCMOTPEHHOM 3KCNNyaTaLUOHHON AOKYMEHTAUWEN, BLIMOSMHAIOT NPOBEPKY (DYHKLIMOHU-
poBanua Y3MP.

B o6wem cnyyae npu nposepke yHKuMoHMpoBaHua Y3MP no kaxaoMy akyCTU4ECKOMY KaHarny npoBepsioT:

- Ka4ecTBO curHana;

- OTKNOHEHUA U3MEPEHHbIX CKOPOCTEN 3ByKa OT PACYETHOIO 3HAYEHUS;

- OTKNOHEHNE N3MEPEHHON CKOPOCTU 3BYKa OT CKOPOCTEl 3BYyKa N0 APYrMM akyCTUYECKUM KaHanam;

- OTHOLUEHUE CUrHan/ym;

- YpOB€Hb curHana.

DUKCMPYIOT CPEAHIOI0 CKOPOCTbL ra3a U CKOPOCTH rasa BAOMNb KAXAOIo akycTu4eckoro kaHana B Y3IP.

[aHHble onepaumn pekoOMeHAYeTCA NPOBECTU AN ABYX 3HAYEHUW CKOPOCTHU rasa:

-ansa Y3MP ¢ DN = 300 — He 6onee 1,5 m/c u cebiwe 10 M/c;

- ana Y3MP ¢ DN < 300 — He 6onee 3 m/c u cebiwe 10 m/c.

M0 n3MepeHHbIM 3Ha4YeHUsIM AaBnEeHUs, TeMNepaTypbl U NPu HEOOBXOAUMOCTU COCTaBa rasa pacCYUThbi-
BaIOT CKOPOCTb 3BYKa (CM. 6.4.6) n NPOBOASAT €€ CpaBHEHUE C U3MEPEHHBIMU C NOMOLLLIO Y3MP 3Ha4YeHuaMn
CKOPOCTH 3BYyKa.

KpuTepun oLeHkn nsmepeHHbIxX napaMeTpos npu nposepke yHkumonnposauus Y3INP ycraHasnusaeT
ero narotosutens (cm. Take 12.3).

Co3paloT NPOTOKON AUArHOCTUKM, KOTOPbIN HEOBXOAUM ANS aHanNu3a TPEHAOB NPU NPOBEASHUU NPOBE-
pok pabotocnocobHocTu Y3IP B npouecce ero akcnnyartauum.

MpumedaHus

1 Ons npoepku dyHKUMoHnpoBaHua Y3MP MoOryT NpUMEHSTBCA U Apyrue napameTpbl, NpegycMOTpEHHble
U3roToBUTENEM.

2 lMNpy Hanuuun nepcoHarnbHOro KOMMboTEpa, NOAKIIOMEHHOrO K UHTepdeiicHomy Bbixogy Y3IP, u cootBeTcTByIOLLErO
creLuanuanpoBaHHoOro NporpamMmMHoro obecneveHmns nposepky yHKUMoHUpoBaHusa Y3IP crnefyeT BLINOMHATL C UX NOMOLLbIO.

11 NMopsanok BbINONIHEHUS U3MepPeHU N 06paboTka Ux pesynsLraroB

11.1 Pacyet pacxoga rasa, npMBeA€HHOr0 K CTAaHOAPTHbIM YCITIOBUAM

11.1.1 Pacuet pacxoaa rasa, npuBeAEHHOTO K CTaHAAPTHLIM YCIOBUSIM, BbINOMHSAIOT B aBTOMaTUYECKOM
pexiMe ¢ NOMOLLbIO cpeacTBa 06paboTKM pesynsTaTtoB U3MepPEeHU.

Mpoueaypa pacyeTta pacxoaa rasa npu CTaHgapTHbIX YCNOBUSIX 3aBUCUT OT TMNA rasa, MeToza nepecye-
Ta u cocrasa npumeHsieMbix CU.

11.1.2 B cnyyae npuMeHeHusa metoaa «p TZ-nepecyeray (cm. 6.3.2) pacyeT pacxoaa rasa, npuBeaeHHo-
ro K CTaH4apTHbLIM YCMOBUAIM, BbINOMHAIOT B NOCMNEL0BaTENLHOCTH:

a) C NOMOLLbIO cpeacTea 06paboTku pe3ynbTaToB U3MEPEHUI NPOBOASAT perucrpaumio u o6paboTky no-
kasaHun Y3IP (cm. 6.2), CU pasnenus (cM. 9.2.3) n Temneparypsbl rasa (cm. 9.2.4);

6) MO M3MEpPEHHbIM 3HAYEHUsIM TeMmMepaTypbl U AaBNEHUS ra3a WM AONONMHUTENbLHO Ansi MHOTOKOMIO-
HEHTHOrO ras3a no U3MEPEHHbLIM UMK NPUHATLIM YCAOBHO-MOCTOSIHHLIM 3HAYEHUAM (PU3UKO-XMMUYECKUX napa-
METPOB rasa BbIYMCNAOT KOIPMULUEHT CKUMAEMOCTH rasa unu akTopbl CKMMAEMOCTH rasa npu paboumx u
CTaHAapTHLIX YCNoBUAX (CM. 6.4);

B) NepecynTbIBalOT 06bEMHbIN pacxos rasa npy pabounx yCrnoBusiX K CTaHAapTHLIM YCNoBUSAM No ¢op-
myne (13).

11.1.3 B cny4ae npumeHeHus meroaa «p-nepecyeT» (cm. 6.3.3) pacyer pacxoaa rasa, npuBEAEHHOrO K
CTaHAAPTHLIM YCNOBUAM, BIMOMHSIOT B NOCNEA0BATENbHOCTHU:

a) ¢ NoMoLLbIO cpeacTBa 06paboTku pesynLTaToB U3MEPEHUI NPOBOAAT perucTpaumio n o6paborky nokasa-
Huin Y3IP (cm. 6.2), CU nnotHocTu rasa npu paboumnx ycnosusix (cM. 9.2.5). MNpu HeobxoaMmMocTu KOPPEKTUPOBKU
nokasaHuin C nnoTHoCTU npu pabounx ycroBusax AONONHUTENBHO PerucTpupyloT nokasanmsa CU napametpos,
nNpeaycMOTPeHHbIX B 9.2.5.2, U 0CYLLECTBRSIOT KOPPEKTMPOBKY nokasanui CU nnotHocTtu no opmyne (40);

0) usmepsIoT (CM. 9.2.6.2) unu paccuMTbIBaIOT NAIOTHOCTbL ra3a NPU CTaHAAPTHLIX YCNOBUsIX (CM. 6.4.5);

B) NEpEeCYMTHLIBAIOT 0ObEMHbIN pacxos rasa npu pabounx ycrnoBusiX K CTaHAapTHLIM YCNoBUSAM No cop-
myne (18).

11.2 PacyeT KOnuMyecTBa rasa

11.2.1 KonuyectBo rasa onpeaensiilor B aBTOMaTu4YeCKOM peXxume C NOMOLbIO CpeacTBa obpaboTku
pe3ynbratoB U3MepeHUi NyTeM LIMKITMYECKOTO BbIMUCIEHUSA U U3MEPEHUSI HEOBXOAMMBIX NApaMeTpoB U UX
uHTErpupoBaHms (cm. 6.3.2 n 6.3.3).
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11.2.2 MNpoueaypa BbINOSIHEHUA pacyeTa Ha O4HOM LIMKIE BbIYUCIIEHWUIA NPU JUCKPETHOM UHTErpupoBa-
HUM pyHKUMI pacxoga no BpemeHu [cMm. hopmynbl (15), (16) u (19), (20)] nnu npu auckpetTusaumm obbema
[em. cbopmynbl (17), (21)] aHanormyHa nanoxeHHon B 11.1. Pe3ynbtaT BbIMUCIEHWUI BLIAAETCH B e4uHMLAxX
usMepeHun obbemMa rasa npu pabovmx ycrnosusax u o6bema rasa, NpMBeEeHHOrO K CTaHAAPTHLIM YCIOBUSAM.

11.3 KoppeKkTUpOBKa YCINOBHO-NOCTOAHHbIX BEJIMYUH U pe3ysibTaTOB U3MEpPEeHUi

B COOTBETCTBMM C YCTAHOBIEHHBLIM pernameHTom (cm. 10.3) B namATH cpeacrea 06paboTku pe3ynsraTtos
U3MEPEHUIN KOPPEKTUPYIOT 3HAYEHUS YCITOBHO-MOCTOSHHBIX BEMUYUH.

Ecnu koppekTnpoBka yCNOBHO-MOCTOSIHHLIX BENUYKUH HE Obina BbIMONIHEHA BBUAY OTCYTCTBUSA TEXHUYE-
CKOW BO3MOXXHOCTW ee NpoBeAeHus, TO HEOOX0AMMO NPOBECTM MepepacyeT odbeMa rasa npu CTaHAapPTHbIX
yCrnoBusx no copmyne

_v'K
v, =V, K (47)
raoe V; — nokasaHue cpeactea 06paboTku pe3ynbTaToB U3MEPEHUN;
K* — koadpuUMEHT CHMMAEMOCTH rasa, pacCuUMThIBAEMbIi NPW CPEJHUX 3HAYEHNAX AABMEHNA U TEM-

nepaTypbl rasa, a TaKke npu 3Ha4YeHusAX PUINKO-XMMUYECKMX NapamMeTpPoB rasa, NPUHATLIX 3a
YCMNOBHO-MOCTOSIHHbBIE BEMNUYMHBI NPU pacyeTe V.
K — KO3(pPULMEHT CXMMAEMOCTH rasda, PacCUMTaHHbIA NPU CPEAHUX 3HAYEHUAX AaBNEHUS U TemMne-
paTypbl ra3a, a TaKke npu 3HavyeHuAxX MU3UKO-XMMUYECKMX NapamMeTpoB rasa, U3MEepeHHbIX 3a
OTYETHBLIN UHTEPBAanN BPEMEHM.
Ecnu 3a uHTepBan BpeMeHn nsMmepeHuin Gbino NpoBeAeHO HECKONbKO M3MepPeHUit (PU3NKO-XUMUYECKOTO
napameTpa rasa, T0 3a €ro 3Ha4eHue NPUHUMaIOT CPeHEeB3BELUEHHOE 3HaYEeHUe Pe3yrnbTaTtoB U3MEPEHUN,
KOTOpOE paccyuTLIBAKOT N0 hopmyne

n * n *
X Vi XV
_ i=1 _ i=
y=F—wm y=5—, (48)
Zvci Vi
i=1 i=1
raey; — I-W pesynstar usMepeHuin hu3nNKo-XMMUYECKOTO napameTpa rasa y (Hanpumep, MonbHas aons

MeTaHa B rase, nioTHOCTb rasa Npu CTaHAapPTHLIX YCINOBUSIX).

12 KoHTponb cobntoaeHns Tpe6oBaHU METOOUKN U3MEPEeHUN

12.1 MpoBepka peanusauum METOOUKN U3MEpPEHUN

12.1.1 Mpoeepky peanu3aumin M, oTHOCALMXCA K cdpepe rocyaapCTBEHHOrO perynupoBaHus obecne-
YEHUs eMHCTBA U3MEPEHNI, OCYLLECTBNSIOT IOPUANYECKME NULIA UMM UHAMBUAYANbHbIE NMPEANPUHUMATENMN,
aKKpeauTOBaHHbIE HA NpaBoO arTecTauun MeToauk (MeTo4oB) uamepeHun, nepeg nyckom CUKI B akcnnyara-
LMIO UMK NOCNE €€ PEKOHCTPYKUMK. [OMONHUTENBLHYIO NPOBEPKY MPOBOAST MO PELLEHUI0 apOuTPaXkHoro cyaa
B CMOPHbIX CMy4asax Mexay nocTaBLUMKOM U noTpedutenem rasa.

B npouecce akcnnyatauum CUKI gomkeH 6biTb 06ecneveH KOHTPONb COONIOAEHUS U BbIMONTHEHUS Tpe-
60BaHMI HACTOSILLErO CTaHaapTa.

12.1.2 MNMpu npoBeaeHnmn npoeepkn peanusauun MW yctaHaBnuBator:

- Hanu4yue akTa U3MEepPEHUNn reOMETPUYECKUX XapakTEPUCTUK UT;

- Hann4Me HeobXoAUMOW SKCMNyaTaLMOHHOW A0KyMeHTauun CU;

- COOTBETCTBUE YCMOBUWI NPOBEAEHUSI U3MEPEHUI TpeboBaHusM pasgena 8;

- COOTBETCTBME MOHTaxa u akcnnyartauuu CU, BcnomoraTeneHbIX U JOMONHUTENbHLIX YCTPOUCTB Tpebo-
BaHWSAM 9KCMIyaTaLuuoHHOW AOKYMEHTauun u pasgena 9;

- cobniogeHne npoueayp 06paboTku pesynbTaToB U3MEPEHUN;

- cobnogeHne TpeboBaHuUii K TOHHOCTM U3MEPEHMUIA.

12.1.3 Mo pesynbTataM NpOBEPKM COCTABMSAOT aKT NPOBEPKN COCTOSAHMA U npumeHeHns CU n cobnioge-
HWSA TpeBGoBaHUI HACTOALLETO CTaHAapTa B COOTBETCTBUM C NPUOXeHnem b.

12.1.4 OTHOCUTENBHYIO PaCLUMPEHHYIO HEONpPeaAEerneHHOCTb pe3yrnbraTa usMepeHnsa o06bLEMHOro pacxoa
n o6bema rasa, NpMBeAEHHbIX K CTAaHAAPTHLIM YCNOBUSIM, MO Ka)aon peanusauun gaHHon MU yctaHaenmsa-
IOT HA OCHOBaHWUM PaCYETOB B COOTBETCTBUM C pa3aenom 13. Pacyer npoBOAUT OPUANYECKOE NMULIO UK UH-
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AuBuayanbHblil NpeanpuHMMAarens, NPoBOAALWMI NPOoBEpPKY peanu3auun MW, no atTectoBaHHOM nporpamme
MU py4YHbLIM CNOCOGOM. Pe3ynbrartbl pacyeTa ABASIOTCA HEOTbEeEMIEMbIM NPUIOXeHUEM akta (cMm. 12.1.3) n
3aBepATCA NOANUCHIO NUUA, NPOBOAMBLLETO PacHETHI.

12.2 KOHTPONb TOYHOCTH pPe3ynLTaToB U3MEpPeHui

Mpu BLINOAHEHUN U3MEPEHUI, OTHOCALLMXCA K Chepe rocy1apCTBEHHONO perynupoBaHus obecneyeHus
€AMHCTBA U3MEPEHUI, NPUMEHSAIOT OCHOBHbIE CU u cpeactea 00paboTkn pe3ynbTaTtoB U3MEPEHUI YTBEPXK-
OEHHbIX TUMOB, NPOLUeALUNE MOBEPKY.

OcHoBHble CU u cpeactBa 06paboTku pe3ynsTatoB uamepeHum, npumensembie B CUKT, Ha koTopbie
He pacnpocTpaHseTca cdepa rocyaapCTBEHHONO perynupoBaHus obecneyeHns equHCTBa U3MEPEHUI, Npu
BBOAE B dKcnnyatauuio u B npouecce akcnnyartauun CUKI gomkHbl noaBeprarbcs Kanubposke unu B 4o6po-
BONbHOM MOPAAKE NOBEPKE.

DononHutenbHble CU nognexar kanubpoeke unu B 400POBONLHOM NOPsiAKE MOBEPKE.

MNepuoguyHocTb nosepkn CU forpkHa COOTBETCTBOBATH MHTEPBany Mexay noBepkamu, yCTaHOBIIEH-
HbIM Npu yTBEPXAEeHUU Tuna CI.

12.3 AkcnnyaTayMoHHana guarHocTuka

12.3.1 B npouecce akcnnyarauun CUKI KOHTponupyloT:

- otcyTcTBUe c6oeB nokasaHuin CUY;

- CBOEBPEMEHHOCTb M NPaBUITbHOCTb KOPPEKTUPOBKN YCIIOBHO-MOCTOSAAHHBIX BENUYUH;

- BbINOSIHEHME TPeBOBaHUI K YCIIOBUAM U3MEPEHWUI;

- NoKas3aHua A4ononHUTENbHbIX CU;

- napametpbl Y3IP, AauarHocTmka KOTopbiX NPeAyCMOTPEeHa ero aKCrniyaTaumMoHHON JOKYMEHTaLMEN;

- FepMETUYHOCTb CoeauHeHun UT n coeguHnTenbHbIX TPYOoK;

- LeNOCTHOCTb hunbTpytoLero anemeHtTa YOI U CTENeHb ero 3aCoOpeHust;

- COCTOSAAHWE BHYTpEeHHen nosepxHoctu UT, ®I1 u nporoyHoi yactu Y3IP;

- KOPPEKTHOCTb KOHUTYPUPOBAHUS BLIYUCAUTENBHOIO YCTPOMCTBA.

YkasaHHbIii nepeveHb KOHKPETU3UPYIOT B 3aBUCUMOCTU OT NPUMEHAEMbIX OCHOBHBIX M ONOMHUTENbHbIX
CW v ycnosumn nx npuMeHeHus.

12.3.2 B npouecce akcnnyatauuu 6e3 gemoHtaxa Y3MP u 0CTaHOBKM nojgayu rasa nepuoauyecku no
Ka>KAOMY aKyCTUYMECKOMY KaHarmny KOHTPOMUPYIOT:

- YPOBEHb YCUIEHUS CUrHana;

- Ka4eCTBO curHana;

- OTHOLUEHWUE CUrHan/Lwym;

- OTHOLUEHWE CKOPOCTM rasa no akycTU4ecKOoMy KaHany K cpegHen ckopoctu rasa B Y3MP;

- CKOPOCTb pacnpocTpaHeHus 3Byka.

12.3.2.1 YcuneHue curHana no 0gHOMY U3 KaHanoB CBbiLIe AOMYCTUMOIO YPOBHS MOXET OblTb BbI3BAHO
noBpexaeHnem unu sarpsisieHnem M3A, nubo Hanu4MeM XMAKOCTH B rase.

Mpu aHanu3e M3MEHEHUS YPOBHA CUrHana HeobxogMMOo YYuTbIBaTh, YTO NPU OAMHAKOBOM TPeHAe Ans
BCEX KaHanoB U3MEHEHWUA MOTYT ObITb BbI3BaHbI YBENIMYEHUEM UMW YMEHbLUEHWEM AABNEHUSA U CKOPOCTM rasa.

MpumedyaHune — YBenuieHve AaBMNeHWUs rasa NPUMBOAMUT K YMeHbLLEHWUIO HEOGXOAMMOTO YPOBHS cUrHana, a
yBenn4yeHne cKopocTU — K ero pocTy.

12.3.2.2 3HauuTENbHOE YXYALLUEHWE Ka4yeCTBa CUrHana, BblPa)KEHHOE B CHMXXEHWW OTHOLUEHMA vucna
UMMYNbCOB, Y4aCTBYIOLUMX B pacdeTax, K obwemMy yncny mmnynbcoB (00blMHO MeHee 35 %) ykasbiBaeT Ha
BO3MOXHYIO HencnpaBsHOCTb [M3A u 3arpsi3HEeHWEe ero NoBEepPXHOCTHU.

12.3.2.3 YMeHbLUEeHWe OTHOLLUEHUSA cUrHan/lwymMm oBYyCNOBMEHO HanMuMem B MOTOKE aKyCTUYECKMX Luy-
MOB, KOTOPbI€ MOTYT ObITb Bbl3BaHbl HEUCNPaBHOCTLIO MBA, paboToii perynaTopa gaBrneHus raza unu nobbim
OpYyruM yCTPOMCTBOM, APOCCENUPYIOLLIMM ras.

12.3.2.4 Hanuuue TpeHaa OTHOLLEHUS CKOPOCTEN MNOTOoKa MO akyCTUYECKUM KaHarnam, pacnonokeHHbIM
Ha pasHbIx paccTosiHuAx ot ocn UT (kopriyca Y3IP), yka3blBaeT Ha 3arpsAsHeHme CcTeHoK T unu BHYyTPEHHEN
nosepxHoctu Y3MP, unu eI npu ero Hanu4yuu.

12.3.2.5 Ecnu OTKINOHEHUSA n3MepeHHbIX CKOPOCTEN 3BYKA OT PACHETHOrO 3HAYEHUS U Pa3nuyus CKOpo-
CTell 3ByKa No akyCTUYECKUM KaHanam He NPeBbILIAIOT YCTAHOBNEHHbIX M3rOTOBMTENEM NPEAernos, TO AaHHOE
06CTOATENLCTBO YKa3bIBAET Ha ucnpaBHocTk Y3MP.
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OTnnuMe N3MepeHHON CKOPOCTU 3BYKA OT PACYETHOrO 3HAYEHWS MO aKyCTUYECKOMY KaHamy MOXeT 03-
HauaTb cOoW MM HeucnpaBHOCTb MOA, a3neKTPOHMKK, kabenein npeobpasoBaTeneit, CUCTEM U3MEPEHNUA AaB-
neHus, Temneparypbl U COCTaBa rasa, a Takke Hanudue ocagka Ha MN3A unu kopnyce Y3MP B cnyyae npu-
MEHEHMUSA aKyCTUHMECKMX KaHANOB C OTPaKEHHbIM aKyCTUYECKUM UMMYIIbCOM.

Bo usbexxaHne NoXxHbIX BbIBOLOB U3MEPEHME CKOPOCTM PacnpoCTpaHeHNs 3ByKa B MHOTOKOMMNOHEHTHOM
rase AOMKHO BbINOMHATLCA CMHXPOHHO C U3MEPEHWEM Er0 COoCTaBa.

JunarHocTuka ncnpaBHOCTU MHOrokaHasbHbIX Y3MNP MOXET BbINOMHATLCA NyTeM HabnogeHui 3a nusme-
HEHMEM BO BPEMEHW OTHOLLEHMIA CKOPOCTEN pacnpoCTPaHeHUs 3ByKa B rase, pacCuMTaHHbIX NO KaXkaou nape
aKyCTMYeCKMX KaHanos no dopmyre

Ci

V=5 (49)
i=1,2..m@i#})),
j=2..m@>1p,
A€ ¢, — CKOPOCTb PacnpoCTPaHEHUs 3ByKa, MU3MEPEHHAs B i-M aKyCTUYECKOM KaHane;
C; — CKOPOCTb PAacnpoCTPaHEHMs 3ByKa, NU3MEPEHHAs! B j-M aKyCTU4ECKOM KaHare;

m — YUCNO aKyCTUYECKUX KaHaroB.

M3meHeHus oTHoLLEeHUA Yij Habniogaemble B npouecce akcnnyatauuu Y3IP, ykasblBaloT Ha yxyaLleHue
unu c6oin n3aMepeHuit No onpeaeneHHoOMy akyCTUYEeCKOMY KaHany.

12.3.3 B npouecce akcnnyartayum Ha AEMOHTUPOBAHHOM MIU W30NMPOBAHHOM OT MoToka rasza Y3MP
nepuoaMYECKM peKkOMEeHIYETCA NPOBOANTE CNeayoLNE NPOBEPKHU:

- CMELLEHUe HynS;

- Ka4yecTBa curHana;

- OTKIMOHEHUA M3MEPEHHbIX CKOPOCTEN 3BYKA OT PACYETHOr0 3Ha4YeHus;

- OTKINIOHEHUS 3HAYEHUI N3MEPEHHBIX CKOPOCTEN 3ByKa MO napam aKyCTUYECKUX KaHanoB.

12.3.3.1 Mpu npoBeaeHun nposepok Y3IP 6e3 aemoHTaxa ¢ T Y3IP usonupylot oT noToka rasa ny-
TEM 3aKpbITUS 3aMNOPHOI apMaTypbl, yCTaHOBNEHHOM Ao 1 nocne Y3IP. Ansa obecneveHusi ynobcrea KOHTpons
3a OTCYTCTBUEM YTEYeK Yepes 3arnopHyo apMaTypy YacTUHHO CTPABMUBAIOT ra3 U3 M30NMPOBAHHOIO y4acTKa.
Mpu STOM AaBneHWe B M30NMPOBAHHOM yvacTke UT AOMKHO OTNMYaThCA OT AABMEHUS B OCTanbHOM Tpybo-
nposoae He meHee, yeM Ha 10 % unu 0,1 MMa.

Ha npoTseHun BCero nepnoaa npoBepoK AaBneHUe u TeMneparypa rasa AomkHbl HAX0AUTLCA B Npeae-
nax, ykasaHHbix B Tabnuue 9.

Tabnuya 9
HavmeHoBaHune napameTpa ﬂonycxaemue npeaenbl USMeHeHUA
ABcontoTHoe AaBreHne rasa, % 3a 300 ¢ +0,2(0,4)*
TemnepaTypa rasa, °C 3a 300 ¢ +0,2(0,4)*
* [onyckaemoe 3Ha4eHue ansa Y3MP ¢ npegenamu fonyckaeMoi oTHocuTenbHoW norpeltHocTn Gonee 0,7 %.

Ecnu cTaHgapTHasi OTHOCUTErbHAasi HEONPEAENEHHOCTb, NPUNUCbIBaEMAasa MYHKLIMOHAMNBHOW 3aBUCUMO-
CTW, UCMOMNb3YEMOI ANA pacyeTa CKOpOCTM pacnpoCTpaHeHus 3Byka B pabouyen cpeae, npesbiwaet 0,1 %,
TO PEKOMEHAYETCA METOLOM BbITECHEHUS (BbINYCKa/3anoONHEHWs) 3aMeHUTb pabouyio cpeay B N30IMPYEMOM
y4yacTKe a3oToM.

Yuactok T 1 ycTaHOBMEHHBI Ha HeM Y3IMP 4omkHbl GbITe 3aKPbIThl OT NONAAAHUSA COSNTHEYHbIX NyYen
U HaxX0AMTbCS Ha AOCTAaTOYHOM PaCCTOAHUM OT UCTOMHUKOB TEMNMa BO U3bexaHne HepaBHOMEPHOTO Harpesa
kopnyca Y3I1P 1 nosepxHocTtu AT.

OuarHoctuky Y3MP, aemoHTUpoBaHHOro ¢ T, NpoBOAAT B MOMELLEHUU NpU CTabunbHON TeMNeparype
BO34YyXa.

Ha dnaHupbl Y3IMP ycTaHaBNUBAIOT 3arnyLUku, OCHALLUEHHbIE LWTyLlepaMy Ans Noaayn TeCTOBOrO ra3a B
kopnyc Y3IP n moHTaxa CY Temnepatypbl U AaBNeHUs.

Moakntoyator CU TemnepaTypbl U AaBNEHUS.
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B kayecTBe TeCTOBOro rasa peKOMeHAYeTCsl MCNOMb30BaTb NOBLILLEHHON YMCTOThI a30T N0 FOCT 9293,
BHyTpeHHAs nonocTb kopnyca Y3MP nepen 3anornHeHuem asoToM AOMkHA ObiTb NpeaBapuTEnbHO npoayTa
TEM Xe caMblM a30TOM. PekomeHayeTca neped nogaden asora us kopnyca Y3IMP orkayatb Bo3gyx. MNpu aTom
abconoTHOE JaBreHne 0CTaTtouHOro Bo3ayxa B kopnyce Y3MP gomkHo ObiTh He Gonee 2000 Ma.

Kopnyc Y3IMP 3anonHsioT TECTOBbLIM ra3om, Noka AaBneHne rasa He AOCTUrHET HeoBX0aAUMOro 3Have-
HUS, paBHOTO cpeaHemy paboyemy AaBnNeHUO.

MpoBOASAT NPOBEPKY AABMNEHUS HE MEHEe YeM Yepe3 1 4 nocne 3anosiHeHWUA KOpnyca TeCTOBLIM rasoMm.
M3meHeHue JaBneHus 03Ha4YaeT Hanuuue NPOTEYKM rasa Yepes sarnyLuku. Mposepky Ha NPOTEYKU MOXHO Npo-
M3BECTU MbINbHBIM PACTBOPOM.

12.3.3.2 Mpoepky cMmewieHns Hynsa Y3MP npoBoasaT B COOTBETCTBUU C €r0 IKCNyaTaUMOHHOW AOKY-
meHTauuen. Ons atoro Y3IMP n3onupyioT oT notoka rasa (cMm.12.3.3.1). Mocne crabunusauuu AaBneHus u
TeMneparypbl ra3a BO BHyTpeHHel nonoctu Y3MP (cm. Tabnuuy 9) npoBoAAT M3MEpPEHUe CKOPOCTU MOTOKA
rasa no KakaoMmy akyCcTU4ecKomy kaHany. MIamepeHHble 3Ha4eHUsi CKOPOCTM rasa He AOMKHbI NPeBbILATL J0-
MyCKaemoro 3Ha4eHus, ykasaHHoro usrotosutenem. Ecnu sHaueHne aonyckaemon CKOpoCTU rasa npu Hyne-
BOM pacxof€e He yKasaHO U3roToBUTENEM, TO PEKOMEHAYETCA NPOBEPUTb, YTO CPEAHANA CKOPOCTb NOTOKA rasa,
nsmepeHHas 3a 300 ¢, N0 KaxaoMy aKyCTMY4ECKOMY KaHany He NpPeBbILLaeT:

- 0,006 m/c npu 3, < 0,7 %,;

-0,012M/c npu 0,7 % < 8, < 1,5 %;

- 0,024 m/c npu 8, > 1,5 %,
rae 8,, — npeaen Aonyckaemoi OTHOCUTENbHOM norpetuHocTu Y3rP.

Koppekuuto Hyns wkanb! Y3MP B nonesbiX yCNOBUAX A0NYCKAEeTCs NPOU3BOAUTL MO METOAUKE W3roTo-
sutensa Y3IP.

12.3.3.3 Ka4ecTBO curHana cyutalor y40BNEeTBOPUTENbHbIM, €CIIM OTHOLLEHUE Yucna UMNynLCoB, yya-
CTBYIOLLMX B pacyeTax, k o6LuemMy Yncny umnynbcoB He MeHee 95%.

12.3.3.4 MpoBepKy OTKNOHEHUIN U3MEPEHHbLIX CKOPOCTEN 3BYKA OT PACYETHOIO 3HAYEHUA MO KaXAOMY
aKyCTUYEeCKOMY KaHamny U OTKIOHEeHWUI 3HAYEHWt M3MEPEHHbIX CKOPOCTEN 3ByKa NO napam akyCTU4eckux Ka-
HanoB He CrefyeT Ha4dnHaTb A0 TeX Nop, NoKa NokasaHus U3MePSieMOoi CKOPOCTH 3ByKa B rase He 6yayT ocra-
BaTbCA B npegenax 0,2 M/c He MeHee 10 MUH.

B kavecTBe 3HaueHuMi CKopocTen 3ByKa NPUHUMAIOT UX CPEAHUE 3HAYEHUSA, UBMEPEHHDBIE 3@ MPOMEXYTOK
BpeMeHu He meHee 300 c.

Mo n3MepeHHbIM 3HaYEeHUAM AaBNEeHnA, TEMNepaTypbl U COCTaBa rasa (eCnm noBepoyHas cpesa — MHo-
FOKOMMOHEHTHbIW ra3) pacCYUTLIBAIOT CKOPOCTb 3ByKa (CM. 6.4.6) U NpOBOAAT ee CpaBHEHUE C U3MEPEHHbIMU
¢ nomowbto Y3IP 3HaueHnsiMM CKOPOCTH 3BYyKA.

OTKNOHEHUS1 U3MEPEHHBIX CKOPOCTEN 3BYKa OT PACYETHOTO 3HAYEHUS1 U pas3nNUuUsi CKOPOCTEN 3ByKa Nno
aKyCTUYECKUM KaHanam He OIKHbI MPEBbILLATh YCTAHOBIEHHBIX U3rOTOBUTENEM NPEenos.

OueHky pabotbl Y3IP no pesynerataMm U3mMepeHuit CKOpoCTH 3ByKa PEKOMEHAYETCA BbINOMHATL C yye-
TOM CreayLmuX KpUTEPUEB:

a) OTKIOHEHUs1 paC4YETHON CKOPOCTU 3BYKA B ra3e OT M3MEPEHHbIX CKOPOCTEN 3BYKa N0 KAaXAOMY aKyCTu-
YeCKOMY KaHary AOMKHbI HAXOAUTLCA B Npeaenax

HA+ Uy, (50
rae U,, — OTHOCUTENbHAs pacLUMPEHHAA HEONPeAEeNeHHOCThL ONnpeaeneHusl CKOPOCTH 3BYKa;
A — napametp, 3Ha4eHMe KOTOPOro NPUHUMAIOT PABHbLIM:

-0,1 % npu §,;, < 0,7 %;

-0,2% npu 0,7 % <5,,< 1,5 %,;

-0,3 % npu §,, > 1,5 %.

3HayeHue OTHOCUTENbLHOW PaCLUMPEHHON HEONpPeaeneHHoCTH onpeaeneHnsa CKOpoCTU 3Byka onpeaens-
10T no hopmyne

U,y =2 (u# +0,25 u?)0S, (31)
rae Uy — OTHOCUTENbHAsi CTaHAapTHas HeonpeaeneHHoOCTb, NpunucbiBaemas (hbYHKUMOHANbHOW 3aBUCU-
MOCTH, UCMONb3yEMON ANA pacyeTa CKOPOCTU 3BYKA;
U7 — OTHOCHUTENbLHAA CTaHAApPTHAs HEONPEAENIEHHOCTb U3MEePeHus Temneparypebl rasa.

MpumeyaHue — BBuay Manoit YyBCTBUTENBLHOCTM CKOPOCTU 3BYKa rasa K 3MEHEHUIO AaBlNEHNsA U B CBA3M C TeM,
YTO CKOPOCTb 3BYKa MpM AOMyLLEHAN NMOCTOSIHCTBA Nokasatens afuabatel NponopLnoHankHa KBafipaTHOMy KOPHIO U3 TepMo-
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AvHamu4eckoi Temneparypel, B popmyne (51) He yuuTbiBaeTCA cocTaBnsioLLas oT HEONPEAENeHHOCTN 3MepeHWiA JaBne-
HUSA, U OTHOCUTENbHbIA KO3MULIMEHT YYBCTBUTENBLHOCTU CKOPOCTH 3BYKa K U3MEHEHUIO TEMNEPaTYpbl NPUHAT paBHbIM 0,5.

PekomenayeTca Ans pacyeTa CKOPOCTU pacnpoCTpaHeHUs 3ByKa B rase NPUMEHATb 3aBUCUMOCTH, ATs
KOTOPbIX U< 0,1 %.

6) OTKIMOHEHNEe CKOPOCTeli 3ByKa No nape akyCTUYeCKMX KaHarnoB AOIDKHO HAaXOAUTLCA B Npeaenax + A
[em. cbopmyny (50)].

12.3.4 B npouecce akcnnyatauum KOHTPONUPYIOT nepenaj AasreHusi Ha YOI, 3Ha4eHue KOToporo He
JOMKHO NPeBbILLaTL JONYCKAEMOro 3HAYEHUS, YKa3aHHOro B ero nacrnopre.

MpunmeyaHue — HeobXOANMO y4UTLIBATL, YTO NPU YHOCE DUNLTPYIOLLETO nNeMeHTa nepenag AaBneHus Ha
YOI MOXeT yMeHbLUaThCeS.

KoHTponb TexHuyeckoro coctosiHuss ®I no pesynsrataMm U3mMepeHun noTepyu AaBNEHUS HA HUX BbINOI-
HSAIIOT NEepuoanYecKkn C MHTepPBAaNOM, YCTAHOBIEHHbLIM COrnacHo rpacduky pabor no TexHu4eckomy obcnym-
BaHuio CUKT.

PekoMeHAYETCA KOHTPONb TEXHUYECKOTO COCTOAHUS Gl BLINONHATL HE pexxe 1 pasa B mecsu.

M3mepeHHOe 3HaueHne nepenaga gasrneHus Ha N cpaBHUBAIOT C KOHTPOMNbHBLIM 3HAYEHUEM.

Ecnu nepenaa aaeneHus Ha O npeBbILLIAET KOHTPONbHOE 3Ha4YeHue bonee Yem Ha 10 %, Heobxoaumo
NPOBECTU €r0 OYUCTKY.

KoHTponbHOE 3HauYeHue noTepb AAaBneHUs Ao ANs TEKYLUMX YCIIOBUI U3MEpEeHuii pacxoaa u obbema
rasa paccuuTbiBaloT no hopmyne

2
A = &% Py .
n (10"3DN) . (52)

rae & — KO3hbhUUMEHT rnapaBnuyeckoro conpotueneHus ert;
P, g, — TEKyLuMe 3Ha4YeHusa NNOTHOCTU U pacxoaa rasa.
B dopmyne (52) pekoMeHAYETCA UCNOMb30BaTb AENCTBUTENBHbIM KOIPPIUUUEHT rmapaBIM4EcKoro co-
npotueneHus @I, KOTopbIN ONPEAEnsIoT Ha HaYarnbHOM 3Tane ero aKkcnnyaraumu no dopmyne

10-3on)" 1240
_ (10°on]

53
8pg? ' (53)

roe Aw — 3HaveHusi NoTepb AaBneHus rasza Ha ®rT;
P, G, — 3HA4YEHUs NNOTHOCTU U PACXOAA rasa, NPy KOTOPbIX U3MEPANMCL NOTEPU AABMEHUA rasa Ha drl.

13 OueHka HeonpeaeneHHOCTU pe3ynbrara UsMepeHun

13.1 O6wWwmre NonoxeHma

13.1.1 OTHOCUTENbHYIO PaCLLMPEHHYIO HEONPEAENEHHOCTh PE3yNbLTAaTOB U3MEPEHNIA OLIEHNBAIOT C Lie-
NblO NOATBEPXAEHUA cOONIOAEHUA TPeOOBaHMIA K TOYHOCTU U3MEPEHUIA.

OTHOCUTENBHAA paclUMpPEeHHas HeonpeaeneHHOCTb M3MepPEHUin pacxoaa u oobema rasa npu ndbix co-
YeTaHUAX U3MEPSAEMBIX NapaMeTPOB NOTOKA U CpeAbl HE OIDKHA NPEBLILLIATL OTHOCUTENbLHYIO PACLUUPEHHYIO
HeonpeaeneHHOCTb U3MEPEHWUI, YCTAHOBIIEHHYIO B pasaene 5, s COOTBETCTBYIOLLETO YPOBHA TOYHOCTH n3-
MEpPEHNNA.

13.1.2 B HacToAILeM pasagene npuBeAeHa METOANKA OLEHKM OTHOCUTENbHOW CYMMAPHON CTaHAapTHON
M OTHOCUTENLHOI PACLUMPEHHON HeoNpeaerieHHOCTel pesynLTaTtoB usMepeHuin Ha ocHose PMIC 43 [3], NMIC
96 [12], ICO 5168 [13] u pykoBoacTea [14].

13.1.3 OTHOCHTENbHYIO PacLLUMPEHHYIO HEONpPeaEeneHHOCTb (Mpu koadduLMeHTe oxBaTta 2) pesynkrara
U3MepeHui BENUYMHLI ¥y pAaCCYUTBLIBAIOT N0 hopmyne

- =20 54
Uy =2u, (54)

fA€ U, — OTHOCMTENbHARA CTaHAAPTHAs HEONPE/ENEHHOCTL PE3YmLTaTa U3MEPEHU BENMUMHDI .
OTHOCUTENbHAA PaCLUMPEHHAs HEoNpeaeneHHOCTb A0kHA ObiTh MPEACTaBNeHa ABYMS 3HAYaLLMMMU

umdcppamu.
13.1.4 OTHOCUTENbHYIO CTAHAAPTHYIO HEONPEAENEHHOCTb N3MEPEHUIN BEMUYUHLI ¥ PacCYNTLIBAIOT NO

cdopmynam:
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- IPU UCNOSb30BAHUN N3MEPUTENBLHON LIENW NOCNEAOBATENLHO COeaUHEHHbIX CU

uﬂy il -

0,5

/
uy =1, uoyl+2“nyj : (55)
i=1

4MCNOo NOCeaoBaTerNbHO COEANHEHHbLIX KOMMOHEHTOB M3MEPUTESbHOW LIenu C NMUHENHOW dDYHK-
yuen npeobpazoBaHusi, UCMONb3YEMbIX ANSA U3MEPEHUS BEMUYUHEI Y;

YUCNO BAUSIIOLIMX BEMMYUH HA COCTaBMAIOLLYI OTHOCUTENbLHOW CTaHAAPTHOW HeonpeneneHHo-
CTK pe3ynbTaTa M3MepeHuin BENUUUHbI ¥, BHOCUMYIO i~-M KOMMOHEHTOM U3MEPUTENLHON Lenu;
OCHOBHasi COCTaBMAIOLLAA OTHOCUTENIbHON CTaHAAapTHON HEeonpeaeneHHOCTH pesynerara uame-
PEeHU BEMUYUHBI ¥, BHOCUMAS i-M KOMMOHEHTOM U3MEPUTENBHON LiENMK;

AOMOSHUTENbHAsA COCTaBNALAs OTHOCUTENBHOW CTaHAAPTHON HEONpeaeneHHOCTH pesynbsrara
M3MEPEHUN BENUYUHDI ¥ OT j-I BAUAIOLLEH BEMUYUHbBI, BHOCUMAS i-M KOMMNOHEHTOM U3MEPUTESb-
HOW uenu;

- Npu ncnonb3oBaHUN U3MEPUTENBLHOIO KaHana ¢ HOPMUPOBAHHbIMU METPONOTMYECKNMU XapaKTepPUCTU-

KaMu

rae uéy —

Unyj —

0,5

_ : (56)
= “oy + Z “ny/

r

OCHOBHasi COCTaRMAOLLAA OTHOCUTENBbHON CTaHAAPTHON HEONMPEeAEeNneHHOCTW pe3ynbrara usMme-
PEHWI BENUYUHBI Y,

OOMOJSIHUTENbHAsA COCTaBNALLAA OTHOCUTENLHON CTaHAAPTHON HEoNpeaeneHHOCTH pesynbrara
M3MEPEHUIN BEMUYUHDI ¥ OT j-i BIMSAIOLLEN BENNYMHBI.

13.1.5 Ecrm ana CU unu KOMNOHEHTa N3MEPUTENBHON LIEENM HOPMUPOBAHA OCHOBHAA MOrPELUHOCTb, TO

3HAYEHUS U, U Uy ; PACCHUTBIBAIOT NO (hOPMyNaM:
- NPW M3BECTHON OCHOBHOI aBCOMIOTHOM NOTPELLIHOCTH
A
ul, =50-2, 57
A .
u,; =502, 58
oyi Vi ( )

rae Ay, —
Yi —

abCcoNTHasA NOrPELUHOCTb j-T0 KOMMOHEHTAa U3MEPUTENLHON Lienu;
n3mepseMasi BENIMYMHA y, BbipaKeHHasa B €AMHNULAX U3MEPEHUST i-T0 KOMMOHEHTA U3MEPUTESb-
HOW Lenu;

- IPU U3BECTHOW OCHOBHOM OTHOCUTENLHOM NOTPELLUHOCTU

Uy, = 0,58, (59)

oy = 058,y (60)

- IPU U3BECTHOW NPUBEAEHHON OCHOBHOWM MOTPELLUHOCTH:
€CIM1 HOPMUPYIOLLIMM NapameTpoM SBIISIETCA AnanasoH UsMepeHui (¥, — y,,)

rne yH,', yBi

Ugy = 0,575 == Lt yH ®1)

Ugyi = 05707 oL 2 62)

— HWXHUIA 1 BEPXHUW NPELENbl UBMEPEHWUI -T0O KOMMNOHEHTA U3MEPUTENBHOW Lienu;

€CIM1 HOPMUPYIOLLIMM MapamMeTPOM SIBIISIETCS BEPXHUWIA NPeaen usmepeHun

Uoy =0, 570 (63)
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Ujoj = 0,570 2 (64)

Ecnu ana CY HopMupoBaHbl cpeHee KBaapaTUYeCckoe OTKIIOHEHUE CUCTEMATUYECKON COCTaBNAIOLLEN
OCHOBHOW MOTPEeLUHOCTH GZ[AOS], npeaen A0nyckaemoro CpeaHero KBaapaTuieckoro OTKMOHEHUs CrydaitHow
COCTaBMAOLLEN OCHOBHOW NOrPELIHOCTH cs%[Ao] u npeaen aonyckaemon sapuauun H p» TO 3H4EHME OCHOB-
HOI COCTaBMAOLLEA OTHOCUTENBLHOW CTAHAAPTHOW HeoNnpeAeneHHOCTU pesynbTata U3MEPEHUn BEMUYMUHBI Y,
NOny4eHHOro ¢ nomoubio AaHHoro CU, paccunteiBaloT no opmyne

0,5
o 2 ’
, 2 2 2w
Uoy = 130{0 [Aos]+ 7, [A°]+112(H0P) + 13'2"} . ©65)

rie lg — HOMWHANbLHAsA LUEHa eAWHULILI HAUMEHbLUEro pas3psaa Koaa LUMMPOBOT0 M3MEPUTENbLHOTO Npu-
6opa (aHanoro-umdpoBoOro usMepuTensHOro npeobpasoearens).

MpumMeyvyanune —[naaHanoroBeix CUpg=0.

Ecnu npu nsmepenusix ucnonbsyerca CU ¢ yctaHOBNEHHLIMU UHAMBUAYASIbHLIMU METPOSIOrMYECKUMU
XapakTepucTUKaMu U U3BECTHbIE MONPAaBKU HA 3HAYUMBIN CUCTEMATUYECKUI IPMEKT NMPUMEHSAIOTCA K pe3yrb-
Tary U3MEpPEHnii, TO OTHOCUTENLHYIO CTAHAAPTHYIO HEONPEAENEHHOCTb pPe3ynbrata U3MepeHuin BENUYNHLI y
paccuuTbiBatoT nNo dopmyne

2 05
m 1 m
2 2 /'21[Ej_’"12 1EjJ 10*u3 66
r 2 = = sf
ug, =0,5:U35 +k ) +—3 : (66)
rae Ej — OTHOCMUTENbHOE OTKIOHEHWE nokasaHuin paboyero CU oT nokasaHui atanoHHoro CU npu j-m

namepeHuu, %;

m — 4KUCNO UBMEPEHUN;

Uay — OTHOCMTENbHAs pacLUMPEHHAst HEONPEAEeNEHHOCTb M3MEPEHUI BENMUUUHBI ¥ C MOMOLLBIO 3TanoH-
HOTro KOHTpOnNbHOro CU (HeonpeaeneHHOCTb NOBEPOYHOM YCTAHOBKM);

k — «koadhdmumeHT CTbiogeHTa ANa A0BEPUTENBHON BEPOATHOCTM 95 % M yncna cteneHeli cso6oabl

v=m-1.
3HaueHust koadpdpuumeHTa CTblogeHTa 4N A0BEPUTENBLHOW BEPOATHOCTU 95 % B 3aBMCUMOCTU OT YMC-
na creneHei ceoboabl v npusedeHsbl B Tabnuue 10.

Ta6nuya 10

v 2 3 4 5 6 7 8 9 10
k 4,30 3,18 2,78 2,58 2,45 2,36 2,31 2,26 2,23
v 1 12 13 14 15 16 17 18 19
k 2,20 2,18 2,16 2,14 2,13 2,12 2,1 2,10 2,09

13.1.6 [1onOnHUTENbHYIO COCTABMAIOLLYIO OTHOCUTENBHON CTaHAAPTHON HEONpPeaeneHHOCTU pesynsrara 13-
MepPEHUIN BEMWUYMHDI ¥, BbI3BaHHYIO BHELLUHEN BUAIOLLEN BENUYMHON, PACCHUTLIBAIOT MO CrieayoLmmM opmynam:

- NPU HOPMUPOBAHWUM NPEeaenos A0MNyCKaeMblX 3Ha4eHui norpewHocTn CY npu HanbonbLLMX OTKIOHE-
HUAX BHELUHEN BMAIOWEN BENMMYUHBI OT HOPMAaribHOro 3HaYEHUS:

r 1

Uay = 75 %, ©®7)
; _ 1004

Yay = (68)
r 1 Y8 —H

u,qy—:/—g'Y,q ByH s (69)
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e dy, Ay Yy — OTHOCUTENbHAs, abconioTHasa U NPMBEAESHHAsA AONONMHUTENbHbIE MOMPELLUHOCTH;
- NPU HOPMUPOBAHUK NPEAENOB AONYCKAEMbIX 3HaYEHUI KOIPPULIMEHTOB BIIUAHUA:
€CNu 3ajaHbl 3HAYEHUA BNUAIOLLIMX BENUUUH:

o (70)

Uny ="y hy 7
r _ 1 Yo —Yu 72
Uy = F¥mre oy (72)
rae Snn — npeaen AonyckaemblX 3HAYEHWUIN AOMOMHUTENBHOW OTHOCUTENbHOW NOrPELLUHOCTM NPU OTKIOHE-
HUK BNUAIOLLIEN BENWUYUHBI HA AX,;
Any — TPeaen aonyckaembix 3HA4YEeHUN JONONHUTENBLHOM abCOMIOTHON MOrPELUHOCTU MPU OTKIIOHEHUU
BINUAIOLLEN BENUYUHBI HA AX,;
Yog — TPEAen aonyckaembix 3Ha4YeHU AONONHUTENbLHOW NPUBEAEHHOW NOTPELUHOCTM MPU OTKITIOHEHUK
BNUAIOLLIEA BENWUUNHBI HA AX,,, HODMUPOBAHHbINA OT AUaNa3oHa U3MEPEHUN;
Ax —

OTKIMOHEHWE 3a4aHHOIO 3HAYEHUA BHELLHEN BJ'II/IHIOU.I'eI;i BENU4YUHbI OT HOPMAribHOro 3Ha4YeHUs;

€Cnu 3afaHbl HAaMMEeHbLUME U HanbonbLUMe 3HAYEHUS BIUSIOLMX BENUYMH, COOTBETCTBYIOLLIME pPeanb-
HbIM YCNOBUAM aKcnnyarauum CU:

_\2 2 0,5
o _ 1 Ax Xmax —Xmin ; 73
oy = (85 025z | @
0,5
—\2 21~
/100 Ana | {Ax Xmax =Xmin .
Uy = 19050 [(Ax) +0,25( e i ] : (74)
_\2 2 0,5
ro_ 1 Ax Xmax ~Xmin Yo ~W 75
dhy =t (45 0Pz o )
rge A)_( — OTKIOHEHWe CpeaHero sHa4YeHuns BHELLHEN BJ'IVIFHOLL[eVI BEMMMYNHBI OT HOPMAJTbHOIo 3HAYEHUA;
Xmax: Xmin — HauBOMbLUEe M HaMMEHbLIEE 3HAYEHMUs BHELLUHEi BIUSIIOLLEN BENNYNHbI, COOTBETCTBYIO-

LiMe peanbHbIM ycrnoBusiM akcnnyarauumn CH.
13.1.7 OTHOCUTENBLHYIO CTaHAAPTHYIO HEONPEAENEHHOCTb pe3ynbrarta KOCBEHHbIX M3MEPEHUI BENUYN-

Hbl y, KOTOPas CBA3aHa (PYHKLIMOHANbBHOI 3aBUCUMOCTbIO C U3MEPSIEMbIMI BENMUMHAMM ¥; (HANpUMep, Temne-
paTypoii, AaBNeHUEeM, KOMMNOHEHTHBIM COCTABOM)

y= f(y1 !y27--- ym)i (76)
paccunThbIBaOT No hopMyne
2. %2 .2 e
7 ’ ’
uy =|u?+ ZDyiuyi , (77
i=1
rae u'yf — OTHOCUTENbHas CTaHAAPTHAs HEONpeaeneHHOCTb, NpUNUCsIBaeMas yHKLMOHaNbHON 3aBUCUMOCTH;
u'y — OTHOCUTEMNbHAas CTaHAapPTHas HEOMNPEeAENeHHOCTb pesynbTaTa M3MepeHus i-i BENTMYUHBI;
I
v, — K0adhpULMEHT YyBCTBUTENBHOCTM BEMMNYMHbI ¥ K UBMEHEHUIO 3HAYEHUS i-1 U3MEPSAEMOii BEMUYNHbI.
1

Mpu M3BECTHOI abCOSMIOTHOW NOTPELUHOCTN Ay MM OTHOCUTESIbHOW NOrpPeLLHOCTH 6y, npUnNuCLIBaeMOoi
hYHKLMOHANBHON 3aBUCUMOCTHU, 3HAYEHUE u'yf paccuuThIBalOT Mo hopmyne

4

A 4902y
Uy =% 100‘«/5' (78)
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OTHOCUTENbHDII KO3HULMEHT YYBCTBUTENBHOCTM PACCHMTLIBAIOT N0 POpMyne

_ e Yi
oy, =1 % @)
roe f'yl_ — YacTHasi Npon3BoaHas dyHKUmMK £ No y;.

Ecnu Hen3BeCTHa MaTeMaTUyeckasi B3aMOCBSI3b BEMNYNHBI ¥ C BENMUUHON y; unn andepeHumposa-
Hne yHKUMK f3aTpyaHEHO, 3HAYEHUE YacTHOW NPOU3BOAHON f'y/ paccuuTbIBatOT No opmyne

, _ flyi+ay)-flyi)
Yi~ T Ay (80)
rae Ay; — npupaLleHue i-it usmMepsieMon BENUYMHBI.

3HaueHue npupaLleHusi aprymeHTa Ay; pekomeHayeTca Boiouparb He Gonee abconioTHON Heonpene-
NEHHOCTU N3MEPEHWNIT BEMUUUHBI Y;.

13.2 ®PopMynbI pacyeTa OTHOCUMTENBLHOW CYMMapHON CTaHAAPTHOW HeonpeaeneHHOCTH
MU3MepeHUi pacxoaa rasa

13.2.1 OTHOCUTENBHYIO CYMMapHYIO CTaHAapPTHYIO HEOMPEAENEHHOCTb U3MEPEHNIT 06BEMHOI0 pacxoaa rasa,
NPUBEAEHHOTO K CTAaHAAPTHLIM YCIOBUSIM, B Cly4ae NMPUMEHEHUS BbIYMCIIUTENSA PACCUUTLIBAIOT MO popmMynam:
- NpU NPUMEHEHUU METOAA «p-NepecHeTar

o, = (U + Ui + 42 + u2)0S, (81)
- Np1 NPUMEHeHUn MeToAa «p TZ-nepecyera»
’ N2 , 0,5
Ug, = [u&f +u?+ (1—p %) u;,z + (1 +TK—KT)2u§-2+ 0'2] (82)
unu
Y 12 05
Ug, =[ (’73 + ug? +(1 —p%”) u;,z +(1+TZ—ZT) U+ 0§2+u'220] , (83)
roe u’qV — OTHOCUTENbHAA CTaHZapTHas HeoNnpeaeneHHOCTk M3MepeHnin 00LEMHOro pacxoaa rasa npu
pabounx ycrnoBusx;
Uy — COCTaBnsoWLAas OTHOCUTESNIbHOW CTaHAApTHOW HeonpeaeneHHOCTU U3MEpPeHUli 0OBLEMHOro
pacxoga un obbema rasa npu craHgapTHbIX YCroBUAX, 00YCNoBneHHas anropuTMoM BbluUcHe-
HWIA U ero NPorpaMMHON peanusaumnen;
u'pc — OTHOCWTENbHasA CTaHAAPTHAs HEONPeAEeneHHOCTb U3MEPEHUii UK pacyeTa NNOTHOCTU rasa
npu CTaHAAPTHBLIX YCNOBUAX;
u, — OTHOCHTENbHAsA CTaHAapTHasi HEONPeAENeHHOCTb U3MEPEHMIA NNOTHOCTK rasa npu padounx
YCNOBUSIX;
u'p — OTHOCWTEMNbHAA CTaHAapTHasi HEONPEeAENEHHOCTb N3MEPEHUI aDCONIOTHOrO AaBNEHNA rasa;
us — OTHOCUTENbHAA CTaHZapTHas HEOMNPEeAEeneHHOCTb M3MePEeHUIn TeMneparypsl rasa;
by — CoCTaBMfAoLWas 0THOCUTENLHOW CTAHAAPTHOW HEONPEeAEeneHHOCTU CTAaHAAPTU30BAHHOW NpPO-

Leaypbl onpeaeneHns KoaduLUMeHTa CKMMaeMOCTH rasa 0es yuera HeonpeaeneHHOCTH U3-
MepEHUIA AaBMNEHUA U TemMneparypsl;
K’p, K'; — JacTHble NponsBoaHbIE KO3(PULMEHTA CxMMAEMOCTH ra3a K no AaBneHnio n Temneparype,

COOTBETCTBEHHO;

Zp, Z'; — 4acTHble NPOWN3BOAHLIE hakTopa CXUMAEMOCTU rasa Z no AaBMneHuio u TeMneparype, coot-
BETCTBEHHO;

i, — COCTaBMAOLWAA OTHOCUTENbLHON CTaHAAPTHOW HEONPEAENEHHOCTU CTaHA4apTU30BAHHOW| Npo-

Leaypbl onpeaeneHns gakTopa CKMMAEMOCTU rasa npu pabouux ycrosusix 6e3 yyera He-
onpeaeneHHOCTU U3MEPEHWIT LaBNEHWUS U TeMMnepaTypsbl;

Uz, — OTHOCWTENbHAsA CTaHAapTHas HEOMPeAEneHHOCTb, NPUNUCAHHAs YPaBHEHUIO, MPUMEHSAEMO-
My ANS pacyeTa hakTopa CKMMaeMOCTH NPU CTaHAAPTHBLIX YCNOBUAX (4N51 04HOKOMMOHEHT-
HOTO rasa) MMM OTHOCWUTENbHAs CTaHAapTHasi HEOMPEAENneHHOCTb, onpeaerieHns dakTopa
CKUMaEMOCTM NPY CTaHAAPTHBIX YCMOBUSX (411 MHOTOKOMMOHEHTHOTO rasa).
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3HayeHus YacTHbIX NPOU3BOAHBLIX J0OMNYCKAeTCa pacCYUTbIBaTb MO 3a4aHHOMY NPUPALLEHMWIO apryMeHTa
N COOTBETCTBYIOLLEMY E€MY NpUpaLLEHMIO hyHKLMK, No dhopmyne (80).

13.2.2 B cny4yae npumeHennsa UBK, y kotoporo MX HopmupoBaHsl ¢ yyeTtoM MX CU gaBneHus u tem-
neparypbl U HeonpeaeneHHoCTn pacyeta KoapduumneHTa cxMmaemMocTu (PakTopoB CXHMMAEMOCTH), OTHOCK-
TENbHYI0 CYMMAapHyI0 CTaHAAPTHYIO HEONPeAENeHHOCTb N3MEPEHUI 0OBEMHOIO pacxoaa rasa, npuBeaeHHOro
K CTaHZaPTHLIM YCNOBUAM, ONpeaensoT no opmyne

U, = W2+ U2)05, (84)
rae u’q — OTHOcCuTeNlbHas CTaHaapTHas HeonpeaeneHHOCTb U3MepeHuit 06beMHOro pacxoga rasa npu
A4
pabounx ycnosusx;
Uy« — OTHOCUTENbHAsA CTaHAapTHasA HEONPEAENneHHOCTb PesynsTata NnpuseaeHna 00bEMHOTO Pacxo-

Aa rasa npu pabounx ycnoBusix Kk CTaHgapTHbIM YCNoBuUsiM ¢ nomoulbto VIBK.
13.2.3 B cniy4ae npumeHenus MBK, y kotoporo MX HopmupoBaHbl 6€3 yuera HeonpeaeneHHO T pacye-
Ta KoadhuumeHTa cxmMmaeMocTu (hakTopoB CXMMaeMocTH), HO ¢ yyetoMm MX CU gaeneHua n Temneparypesi,
OTHOCUTENbHYIO CYMMAapHYIO CTaHAaPTHYIO HEONMPEeAENEeHHOCTb U3MEpPeHnin 0O0BEMHOrO pacxoaa rasa, npu-
BEJEHHOIO K CTaHAAapTHbIM YCNOBUAM, ONPeaensioT no gopmynam:

U = (U2 + ugg+ uA)os (85)
nnu
=2 w2 . 122 4 122)0,5
U = (uqv FUS UL + uZC) , (86)
rae u'q — OTHOCWTENbHaA CTaHAapTHasa HeONpeaeneHHOCTb M3MepeHuin 06bLEMHOrO pacxoaa rasa npu pa-
v
604Mx yCrnoBusix;
Uy, — OTHOCUTENbHaA cTaHaapTHas HeonpeaeneHHocTb UBK;
Uy — OTHOCHTENbHAsA CTaHAaPTHAsA HEONPEAENEHHOCTb ONPEAENneHNs KOIPMULIMEHTA CHUMAEBMOCTH;
U; — OTHOCUTENbHAsA CTaHJapTHAA HEONPEAENEeHHOCTb ONpeeneHns (akTopa CKMMaeMoCcT npu pa-
604mnx ycnoBusix;
Uy — OTHOCHTENbHasA CTaHAApTHasA HEeONpeaeneHHOCTb OnpeaeneHns akTopa CXUMaemocTn npu
C

CTaHAapTHbIX YCNOBUAX.

13.3 CocTaBnsilowMe HeEONpPeOENIEHHOCTU U3MEPEHUI pacxoaa rasa

13.3.1 OTHOCUTENbHYIO CTAHAAPTHYIO HEONPEAENEHHOCTb U3MEPEeHUi 06bEMHOT0 pacxoaa rasa npu pa-
604UX YCNOBUSIX PACCUMTLIBAIOT NO hOpMyne

= (12 + 172105
Uy = (U +uZ)%® + 0,505 + 6, 1), 87
T4e U,, — OTHOCUTENbHAsA CTaHAapTHas HEONPeAENeHHOCTL USMEPEHUIA pacxoaa rasa npu pabouux ycno-
BUAX ¢ nomoLubto Y3IP;
U, — OTHOCUTENbHAasi CTaHAapTHas HeonpeaeneHHOCTb NpeobpasoBaHus BbixogHoro curHana Y3riP.

np
3HaueHue 6 paccuuTbiBatoT no chopmMyne (29), a 3HaueHue eb,Tp no (pc{pmyne (A.7) npunoxeHua A.
13.3.2 OTHOCUTENbHYIO CTaHAAPTHYIO HEONpPeAeNneHHOCTb U3MepeHur abCconoTHOrO AaBneHus rasa
paccuuTbIBAKOT N0 PopMynam:
- NpU NpUMeHeHun npeobpasoBaTtenei abCoNOTHOIrO AaBnNeHnst

05
! 2

up =13 v | ; (88)

i=1

- Npy NpUMeHeHUn npeobpasoBarenei N3BbLITOYHOTO AaBNEHUSN

05
2/ 2 2 ’

, _)(n , pa\ 2 .

Up = (7”) Z[upm,.] +(76) Yo [ (89)

i=1

- IPU NPUHATUN aTMOCHEPHOTO AaBMIEHNS YCNOBHO-NOCTOSHHOW BEMUYNHON
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[ 21 2 2 2108
U = (&) Zl:ur ] +1(P_a) (pamax ~Pamin 100J ) (90)
P P i1 pMi 6\ p pamax+pamin
rae u'pf — CcOCTaBnAlLWAas OTHOCUTENbHOW CTaHAAPTHOW HeonpeAeneHHOCTU W3MepeHui abComMITHOro

[laBNeHus rasa, BHOCMMas j-M KOMMOHEHTOM, BXOASLLMM B COCTaB U3MEPUTENbHON Lienu ¢ yye-
TOM AOMNOMHUTENBLHBIX COCTABNSAOLLMX HEONPEAENEHHOCTU, BbI3BAHHBIX BHELUHUMW BAUAIOLLIMMM
BEMUYUHaMY;

U', — OTHOCWTENbHas CTaHAapTHas HeomnpeaeneHHOCTb U3MEPEHUs aTMOCHEPHOro AAaBIIEHUS C yye-
TOM AOMNOMHUTENbHbIX COCTABNSAOLLMX HEONPEAENEHHOCTU, BbI3BAHHbLIX BHELLHUMW BAUSAIOLLMMM
BENMUYUHaMK;

U', — COCTaBMsAOLWAsA OTHOCUTENBHOW CTaHLAPTHON HEOMNPEeAENEeHHOCTU U3MePEHUs U3BbITOYHOro AaB-

neHus rasa, BHOCUMas! i-M KOMMNOHEHTOM, BXOASLUMM B COCTaB U3MEPUTENbHON LEnn C y4eToMm

JIOMOMHUTENbHbIX COCTABMAOLLMX HEONPEAENEHHOCTH, BbI3BAHHbLIX BHELLHUMMU BIUAOLMMU BE-

nUYUHaMu;

! — uucno nocnepoBaTenbHO COEAMHEHHbIX KOMMOHEHTOB U3MEPUTENBHOM Lienu, MCNONb3YeMbIX ANnst
M3MEPEHUS AaBMEHUS.
13.3.3 OTHOCUTENBLHYIO CTAHAAPTHYIO HEONPEAENEeHHOCTb pe3ynbrata U3MepeHuii Temneparypbl rasa
paccuuTbIBatOT MO dopmyne

/ 2105
Uy = 100(ts—tu) z[ Yyj ]
27315+ | & | Yooy , o1)
rae/ — YMCNO NOCHENOBATENbHO COEAMHEHHBIX KOMMOHEHTOB U3MEPUTENbLHOM LIEMU, UCTIOMNb3YeMbIX At
W3MepEHUs TeMMEepPaTypb;
U, — COCTaBMNAKLLAs CTAHAAPTHAs HEOMPEeJEeNeHHOCTb U3MEPEHNS TEMNEepaTypbl, BHOCUMAS i-M KOM-

Yi -
MOHEHTOM, BXOAALUM B COCTAB U3MEPUTENbHOU Lienu C y4€TOM AONOJNHUTENbHBLIX COCTaBNALO-

LLMX HEONPEeAENeHHOCTH, BbI3BAHHbLIX BHELLHUMU BANSAIOLWUMU BENIUYUHAMMU.
13.3.4 OTHOCUTENbHYIO CTAHAAPTHYIO HeonpeaeneHHOCTb M3MEPEHUIn NNOTHOCTU rasa npu craHaapr-
HbIX 1 paboynx yCnoBUsSX PaCCYUTLIBAIOT B COOTBETCTBUM C TpeboBaHusamu 13.1.4—13.1.6.
Mpu onpeaeneHnmn NNOTHOCTU MHOTOKOMIMOHEHTHOTO ra3a Npu CTaHAAPTHbLIX YCNOBMAX No dopmyne (25)
3Ha4eHune u’pc paccyuTLIBAKOT NO hopmyne

N
U, =3 ,21[“&,- X (M- ©2)
i=
rae M — wMonsipHas Macca CMecu rasa;

N — 4ucno KOMMNOHEHTOB CMecH;

u)'(/_ — OTHOCWTENbHAaA CTaHAapTHAA HEONpPeAeneHHOCTb MONSIPHOW AOMM i-r0 KOMIMOHEHTA CMECH;

XI — MondapHaa aonsa i-ro KOMNoOHeHTa CMecu,

M; — wmonspHas macca i-ro KOMMOHEHTa CMECH.

B cnyyae onpefeneHusa nnoTHOCTU NPUPOAHOrO rasa npu CTaHAapTHbIX YCnoBuax no cgopmyne (25),
NpPOaHanuManpoBaB BCE KOMMOHEHTbI, 3@ UCKITIOYEHUEM METaHa, COAEPXaHME KOTOPOro BbIYMCIIEHO NO pas-
HOCTU, 3Ha4YeHne u’p paccuuTbiBalOT N0 opmyne

C

N 2
U = _Z[u;, X (M =My (93)

rae M;— monspHas macca meTaHa.
Ecnu nnoTHOCTL ra3a npu CTaHAapTHbIX YCNOBUSIX MPUHATA YCNOBHO-NOCTOSSHHOW BENMMYUHON, TO 3HaYe-
Hue u'p paccuuTbIBAlOT MO dhopmMyne
c

100 [ Pemax ~Pemin
gl = 12| —max __“min
Pe J6 (pcmax +pcmin) ' (94)
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13.3.5 OTHOCUTENBHYIO CTaHAAPTHYIO HEONPeAENeHHOCTb KOIMULMEHTa CKUMAEMOCTU rasa paccum-
TbIBAIOT N0 hopMynam:
- Ana ogHOKOMIMOHEHTHOro rasa

uy = (u,’(f + ﬁKZT u?+ ﬂKi u;f)()'5 : (95)

- AN MHOTOKOMMOHEHTHOTO ra3a npu pac4eTe K03 MULMEHTa CKUMAEMOCTH N0 AABNEHWIO, TEMNepaTy-
pe 1 KOMNOHEHTHOMY COCTaBy rasa

N N
7’ '2 2 '2 2 2 ’
ui = | uic, + By uf +1§)Kpu;, +Z[6Kxi”xi] : (96)
i1

- AN MHOTOKOMMNOHEHTHOTO ra3a npu pac4eTe KO3(pMPULMEHTa CKUMAEMOCTH M0 AABNEHWIO, TEMNEPATy-
pe, NNOTHOCTU rasa Npu CTaHAaPTHLIX ycnosuﬂx coiEP>KaHWIO AMOKCMaA yriepoaa 1 a3ora

= (U + i i+ 0F U2+ 03 U 2+ 0% uZ + ﬁKfy u2)%S, (97)

rae Ui, — OTHOCUTENbHas CTaH,ElapTHaﬂ Heonpe,ueneHHOCTb, NPUNUMCaHHasA YPaBHEHMWIO, NPUMEHSEMOMY
Ansa pacyeTa ko3pduLmeHTa COXMMaeMOCTH rasa;
ﬁKT, f)Kp, ﬁKpc’ f)KX, t‘)Kx , ﬁKx — OTHOCUTENbHblE KO3(M(PULIMEHTbI UYBCTBUTENBHOCTU KO3hduumeHTa
b OIMMAEMOCTH K U3MEHEHNIO TEMMEPATYPbI, JABNEHUs, NNOTHOCTU MPH
CTaHapTHbIX YCMOBUAX, COAEPXAHUSA i-TO KOMMNOHEHTA ra3a, a3oTa u u-
oKkcuaa yrnepoaa, CooTBETCTBEHHO, onpeaensiemble no cdopmyne (79);
N — 4uCno KOMNOHEHTOB B rase.
B copmyne (82) ncnonb3yror 3HaueHus 'y, paccyuTaHHbie no dopmynam:
- ANsi OAHOKOMIMOHEHTHOrO rasa

iy = U (98)

- ANsi MHOTOKOMMOHEHTHOTO ra3a Npu pacyeTe KOS ULMEHTA CKUMAEMOCTH N0 AABNEHMIO, TEMNEpAaTy-
pe U KOMMOHEHTHOMY COCTaBY rasa

N ) 0,5
i = [“sz > [Okqti | | (99)
1

- AN MHOTOKOMMOHEHTHOFO ra3a npu pacyete KoahuLUMEHTA CHUMAEMOCTH NO AABREHUIO, TEMNepaTy-
pe, NNOTHOCTU ra3a npu ctTaHaapTHbIX YCNOBUAX, COAEPXaHUIO AMOKCHaa yrnepoaa u asota
U2 -2 2 ©2)05
uK—(qu+1‘)Kp . + 9% LUE + 0 U Z)0 (100)
Ecnu koadhdULMeHT cxMmMaeMocTu raza npuHaT ycnoaHo nocm;n-mou Benmquuoﬁ, TO 3Ha4eHue Uy pac-
CUUTLIBAKOT NO hopmyre

UL = 100(Kmax_Kmin).
K= V6 \ Kmax+Kmin

13.3.6 OTHOCUTENbHYIO CTaHAAPTHYIO HEONpeaeneHHOCTb hakTopa CHOXMMAEMOCTH rasa npu paboumx
YCMOBUAX PaCcCYUTLIBAIOT N0 hopmynam:
- ANsi O4HOKOMMNOHEHTHOrO rasa

(101)

L= (2 92 U2+ 92 205
R CAR A ﬁzp upz) o, (102)
- ANl MHOTOKOMMOHEHTHOTO rasa npu pacyeTte (bakTopa CHUMAEMOCTH N0 AABNEHMIO, TEMNepaType u
KOMMOHEHTHOMY COCTaBy ra3a

, , N )05

o ’ .
uy = +ﬂ T +ﬂ +2;[1‘)2Xiuxi] , (103)

=

- AnA MHOTOKOMIMOHEHTHOro rasa npu pac4yere dakropa CKMMAeMoCTW NO AaBfneHulo, Temneparype,
NNOTHOCTU rasa nNpu CTtaHAapTHbLIX yCNoBuUsX, co,qepmaHmo Auokcuaa yrnmepoaa n asota

= (Up2 + 9% w2+ B 0Z, U2+ 0% uZ 4 ﬂ2zxy u2)0®, (104)
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rae Uz, — OTHOCUTENbHasi CTaHAApTHas HEONPeAEeneHHOCTb, NPUNUCaHHas YPABHEHNIO, NPUMEHSIEMOMY
AnNs pacdeta pakTopa CKMMaeMoCTu rasa;
Oz, ﬂzp, Oz, ﬁle, ﬂzxa, ﬁny — OTHOCHTENbHbIN KOS(PULIMEHT YYBCTBUTENBHOCTU haKTOpa CKUMAEMO-

CTU rasa npu paboumnx ycroBusx K UIaMEHEHUIO TEMNEPaTypbl, 4ABNEHUS,
MAOTHOCTU MpPU CTaHAAPTHBLIX YCNOBUAX, Coaep>XXaHusA /-r0 KOMMOHEHTA
rasa, asota v AUOKCMAA yrrepoaa, COOTBETCTBEHHO, onpeaensiemsle no
dopmyne (79).

B dopmyne (83) ucnonb3ytor sHa4eHNA ', paccUMTaHHbIE NO hopMynam:

- ANA OAHOKOMMOHEHTHOrO ra3a

iy = u3; (105)
- AN MHOTOKOMMOHEHTHOTO rasza nNpu pacyeTte akTopa CKMMAEeMOCTU MO AABMNEHUIO, TEMMNEPATYPE U
KOMMOHEHTHOMY COCTaBy rasa

05

i

N 2

YA ’2 ’

g =| Uz, + 2, 1[%%] : (106)
=

- Ana MHOFOKOMNOHEHTHOro rasa npu pacyere (*)aKTOpa CKnuMmaemMmoCT no gaBneHuto, Temneparype,
MNIOTHOCTU ra3a npu CraHaapTHbIX YCNOBUAX, COAEP>XaHUIO ANOKCKAa yrnepoaa un asota

o= (2 +92 1 2+92 2 +9.2 17 2Y0,5
g (qu «é}zpoupO «é}zxauxa ﬂzxyuxy) (107)

13.3.7 KoapdpuumeHTbl YyBCTBUTENLHOCTU ﬂzx_ n ﬂKX_ paccunTbiBaKOT No hopMynam:
1 I

-
9, =Z4=2.2%.
Zy = 2 (108)
Z'/z.-z/z, xz,
9, =9, _Z/%zz, [Ze XiZe (109)
/2 Xi Xj =X
rae Z, Z, — pakTopel CKXMMAEMOCTH ra3a npu paboumx yCrnoBusiX W CTAHAAPTHBLIX YCMOBUAX, COOTBET-
CTBEHHO, paCC‘-II/ITaHHbIe I'Ipl/l 3agaHHOM MOJIbHOM COCTaBe ra3a,;
Z,Z, — akTopbl CKMMAEMOCTH ra3a npu paboymx yCnoBUSIX W CTAHAAPTHBLIX YCMOBUAX, COOTBET-

CTBEHHO, pacCcuMTaHHbIE MPK 3aJaHHOM COCTaBe rasa C npupalleHMem MOMbHON JONM i-ro
KOMMOHEHTA rasa, U HOPMasIM30BaHHOM C MOMOLLLIO POPMYIIbI

Xi . .
——npuj#i
. T+AX;
X = / , (110)
1
X,'+AX/' P
HAX; fpnj =1
rae ij — MpupaLleHne MOSLHOW AOMK j-ro KOMNOHEHTA rasa.

13.3.8 OTHOCUTENBHYIO CTAHAAPTHYIO HEONPEAENEHHOCTb ONPEAENEeHNs CoaepXKaHua j-ro KOMMOHEHTa
rasa uy, ycTaHaBnV1BaIOT Ha OCHOBE HOPMbI HEOMPEAENEHHOCTH PE3yNnbTaToB U3MEPEHUI, MPUMEHAEMON aTTe-
CTOBaHHOW METOANKN U3MEPEHUIA.

Ecnun cogepxaHue i-ro KOMMNOHEHTAa rasza NPUHATO YCIOBHO-MOCTOAHHON BEMWYUHON, TO 3HAYEHUe u)'(,_
paccuuTbIBalOT NO hopmyne

u)’(i = M(X"max _X/min] . (111)

V6 \ Ximay +Ximin

13.4 OueHnBaHue HeonpeneneHHOCTU Pe3ynbTaToB onpeaeneHusa o6bema rasa

CnMCOK COCTaBNAKLIMX CYMMapHO HEoNpeaeneHHOCTHU onpeaeneHns oobema rasa, NpUBeAEeHHOro K
CTaHAaPTHLIM YCNOBUAM, BKMIOYAET COCTaBMAIOLLME HEONPEAENeHHOCTU onpeaeneHus 00beMHOro pacxoaa
rasa, NPUBEAEHHONO K CTaHAAPTHLIM ycrnoBusMm, (cM. 13.2 u 13.3) n pag AONOAHMTENbHLIX COCTABNAOLLMX,
00YCNOBNEHHbIX MHTErpUpPOBaHMEM (PYHKLMKN pacxoda no BPEMEHU:
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- OTHOCUTENbLHYIO CTaHAAPTHYIO HEONPEAENeHHOCTb pe3ynbTaTa onpeaeneHua UHTepeana BPEMEHN U,
B TEYEHNE KOTOPOro paccUMThIBaIOT 0ObEM rasa;

- OTHOCUTENbHbIE CTAHAAPTHLIE HEONPEAENEHHOCTN MBMEPEHWI NapaMeTPoB rasa uﬁy 06yCrnoBneHHble
AunckpeTusaumnen BbixogHblx curHanos CH Bo BpemMeHMU.

Ecnu oTHoCUTENbHAsA CTaHAapTHaa HEONPEAENeHHOCTb U, He npesbiwaet 0,01 %, To AgonycKkaeTcs ee He
YYUTBIBATbL MPKU PACYETE CYMMAPHON HEONPEAENEHHOCTU onpeaeneHns odbbema rasa, NpuBeAEHHON0 K CTaH-
JapTHbIM YCNOBUSAM.

OTHOCUTENbLHYIO CTaHAAPTHYIO HEOMNpPEeAeneHHOCTb uﬁynnﬂ Ka)kgoi u3aMepsaemon BENMYUHbI PacCUUTbI-
BaloT No dpopmyne

n n-1 ,5
_ 100 ac \*P|( ac 2 At " -
Uny - T(TK—TH) (TK-TH)Z(‘V’ —J/) _("K‘TH‘A")Z(W —y)(y,-+1 —J/)
i=1 i=1 , (1 1 2)
rdey;  — 3HaueHWe BEeNUYMHBI ¥ B i-it TOUKE HA MHTepBane (T, — T,) C LLAroM ANCKPETM3aLmm AT;

T,, Tc — BPEMsi, COOTBETCTBEHHO, Ha4yasna u KOHLa Nepuoaa BPEMEHN MHTErpupoBaHus, G.
HeonpeaeneHHOCTb up’lyreomeTpuqecm CYMMUPYIOT C OTHOCUTENLHON CTAHAAPTHOW HeonpeaeneHHo-
CTblO pe3ynkrara u3smMepeHusi napameTpa, paccHMTaHHo B cooTBeTcTBum € 13.3.1—13.3.5.
HeonpeaeneHHoCTb uﬁy MOXET ObITb OLEHEHa Nocne NPOBEEHUSI U3MEPEHUN, NOITOMY €€ YUYET BO3MO-
YKEH TONbKO B peanbHbIX YCNOBUAX akcnnyaTauuu. Ecnu uHtepsan AuckpetTusaumu BpeMmenu He Gonee 1 ¢, TO
3Ha4YeHue uﬁy [ONYyCKaeTCs NPMHUMATh PaBHbLIM HYAIO.
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MpunoxeHune A
(cnpaBo4yHoe€)

Mpoueaypa pacyeta AONOMHUTENIbHO NOrPELIHOCT 3MEPEHMIA pacxoaa v KomyecTsa
rasa, 06yC/I0B/IEHHON N3MEHEHMEM FEOMETPUUYECKIX NapaMeTpoB Kopryca y/bTPasByKoBOro
npeo6pasoBaTens pacxoja

PacueT LONONHUTENBHON NOTPeLIHOCTU N3MEPEHUIA pacxoaa M KoNnyecTsa rasa, 06yCNOBMNEHHON U3MEHEHEM reo-
MeTpuyeckmx napameTpos kopnyca Y3rP, BbINOMHAKT B cooTBeTCTBUM C [10] B nocnepoBaTesibHOCTU:

a) paccunTbIBalOT AONONHUTENBHYIO MOrpellHocTb Y3rP, Bbi3BaHHYH OTKIOHEHMEM TemnepaTypbl rasa npu pabo-
4MX YCNOBUSAX OT TeMnepaTypbl rasa, npyu KOTOpPoi NPOBOAMMIOCH ONpefenieHne ero MeTposIorMyecknx XxapakTepucTuk, Mo

hopmyne

9br = 300af mA7, (A.1)
roe AT = T - Tn — pasHOCTb TeMnepatyp rasa npyu paboumx ycrioBusX v npy onpegesieHn MeTposiormyecknx xapakrepu-
cTuk Y3rp;
at — TemnepaTtypHbIii KO3PULMEHT NMHERHOrO paclmpeHnss matepuana kopnyca Y3rMP;
6) paccunTbIBalOT AOMONHUTENbHbIE HAWOO/bLUYID U HAMMEHbLUYI0 BO3MOXHble norpewHocT Y3IMP Bbi3BaHHble

OTK/IOHEHVEM [AABMIEHNSA Tasa Npu pabouvx ycnoBusx OT AaBMEHWS rasa, Mpu KOTOPOM MPOBOAWIOCH ONpefesieHne ero
METPONOTMYECKUX XapaKkTepuUcTrK no chopmynam:

Ob,pmax = 400Ksl ; (A.2)

Ob.pmin =4 0 0 "~ 1 ~ N~ A~y (A.3)

roe Ksl n Ks2 — koathdouumeHTsl, yuntbiBatowme copmy kopnyca Y3IMP v ero coegnHeHne ¢ UT,
r — BHYTpeHHui pagnyc kopnyca Y3IMP wam yyactka VT B MecTe YCTaHOBKM HaknagHbix M3A, M
R — HapyxHbIii paguyc kopnyca Y3MP nnn yyactka VT B MeCTe yCTaHOBKM HaknagHbix MOA, M
Ap =p - pn— pa3HOCTb abCONIOTHBIX AABMEHWIA rasa npyu pabourx YyCNoBUAX 1 Npu onpeaeneHnn MeTponornyecknx
xapakrepuctuk Y3rP.
Ecnun kopnyc Y3IMP nmeeT HeuunuHgpuyeckyto popmy, To 3HadeHne R B dpopmynax (A.2) u (A.3) NnpyHUMatOT pas-
HbIMW MOSIOBUHE HAPY)XXHOro MonepeyHoro pasmepa kopnyca Y3IP B TOUKE MWUHWMa/IbHOM TOMWMHBI €0 CTEHKN.
3HaueHne koapuumerTa Ksl n Ks2 npuHmmatoT pasHbiM 1, ecrim dpnaHupl kopnyca Y3MNP wwm cekuuii UT pacno-
NIOXEHbl Ha paccTosiHMM 6osee 2R OT MecTa pasmelleHns MOA, Kak nokasaHo Ha pucyHke A.l.

PucyHok A.1 — BapuaHTbl pacnonioxeHuns MN3A oTHOCUTENbHO doflaHLEeB, NPy KOTOPbIX 3HaYeHusa Ks
NPYHUMAOTCA pasBHbiMK 1
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Ecnmn donaHubl kopnyca Y3MP nam cekumini T pacnonoxeHbl Ha paccTosiHue MeHee MM paBHOM 2R OT mecTa pas-
MeleHus M3A, To pacyeT KoadpuuneHToB Ks BbINOHAKT Mo hopmyne
is _ wHy+z A4
Ksl ks2. 6R A4
roe w,y, Z — pacCTosiHuSA, yKka3aHHble Ha pucyHke A.2.
Ecnn nio6oe 13 3HauyeHnit w, y, z 6ygeT 6onblue YeMm 2R, TO 3HAYEHUe, UCMOoNb3yeMoe A1 TOro napameTpa B Bbl-
YNCNEHUN, OAOMKHO ObITb NPUHATO paBHbIM 1.

PurcyHok A.2 — BapuaHTbl pasmelleHust MOA 0THOCUTEIbHO (o/laHLEB, MPU KOTOPbLIX 3HaYeHnst KSs paccunTbiBaloT no
topmyne (A.4)

Ecnu kopnyc Y3IP nmeeT He umnuHgpuyeckyto gopmy, To pacyet koadnumeHToB /<sl n Ks2 BbINOAHAOT Mo dop-

Mynam:
/ FH2+Y \
Ks1=0,5 1+'"V (A.5)
(h2+r2
VvV {h2+r2 /
H2 (1+]i)+/-2 (1-2]i)
2_r2
et HEF (A-6)
' n2 (L+u)+n2 (1-2u)’
(VAR h2-52 Yy
roe H —  nonoBuHa Hapy)XHOro nonepeyHoro pasmepa kopnyca Y3IMP B TOUke MaKCMMaslbHOM TOMLUMHBI €70 CTEHKM;

h — nosoBUHa HapYXXHOrO NonepeyHoro pasmepa kopnyca Y3MP B TOUKe MUHUMA/IbHOW TOMLMHBI €0 CTEHKU;

B) paccunTLIBAKOT 3HAYEHWE AOMO/THUTENBHOM NOrPELIHOCTH, 0BYC/IOBIEHHON M3MEHEeHeM TemMnepaTtypb! v AaBne-
HUSI Tasa, no dopmyse

Q.rp = B,r H05 (Bb,p max + b,p min)- (A-T)
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MpunoxeHue b
(cnpaBouHoe)

PekomeHayemas (popma aKkTa NPOBEPKU COCTOAHUA U NPUMEHEHUSA CPEACTB U3MEPEHUN
n coonrogeHus TpedosaHun NOCT 8. 611—2013

HanmeHoBaHWe MeTponornieckoil cnyx6bl UK akKKPeaUTOBAHHOMO B YCTaHOBIIEHHOM Nopsaake B o6nacTu obecrnevyeHns eANHCTBa
U3MepeHUIt LoPULNYECKOTO NKL

AKT

NPOBEPKU COCTOAHUSA U NPUMEHEHUA CPEACTB U3MEPEHUI n cobnioaeHuns TpeboBaHuil NOCT 8.611—2013

OT « » r.

Ha

HanMeHoBaHWe npoBepAaemMoro obbekTa
Adpec
OcHoBaHue: BBOJ B 9KCMslyaTauuto, pEKOHCTPYKLMA

(HEeHYXHOe 3a4YepKHYTb)

1 MNepeyveHb cpeacTB U3aMepeHuii

2 Hanuune n KOMMMEKTHOCTb SKCI'IJ'IyaTaLI'VIOHHOIZ AOKYMeHTaLlMn Ha OCHOBHbIE W AONONIHUTENbBHbIE CpeacTBa U3Mepe-
HWIA, BCroMoraTernbHble U JONOSNIHUTESNbHbIE yCTpOI7ICTBa

Mpw OTCYTCTBUM yKasaTb CPeACTBa U3MePEHUIt U YCTPOICTBA, Ha KOTOopble OTCYTCTBYET AOKYMEHTaLMS

3 CoCTosIHVE U YCIOBUA SKCMyaTauun cpescTB 3MepeHMmid

CooTBeTCTBUE, HEeCOOTBETCTBME TPpeboBaHUAM SKCMNyaTaLUMOHHON AOKYMEHTaLMuK,

YKa3blBakOTCA ANana3oHbl USMEHEHNA NapaMeTpoB Opr)KafOLL[eI;I n M3MepﬂeMOI7I cpelbl

4 COOTBETCTBUE XapPaKTEPUCTMK CPEACTB U3MEPEHNIA YCTAHOBMEHHBLIM TeXHUYeckuM TpebosaHunam MOCT 8.611—2013

MepeuncnuTb cpeacTBa U3MepeHUii U ykasaTb: NoBepeH/He noBepeH

5 OTHocuTenkbHas paclnpeHHaa HeonpeneneHHOCTb M3Mep6HMVI
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6 MeTtog npuBegeHna pacxoga n obbema rasa Kk CTaH4apTHbIM YCITOBUAM

FOCT 8.611—2013

7 PesynkraThl npoBepky cobntogeHus Tpebosanuii FOCT 8.611—2013

CooTBeTCTBUE
HaumeHoBaHVe onepayuu NpoBepkn HopmaTuBHLIN JOKYMEHT

Oa Het
1 MNpaBUNbHOCTE MOHTaXa W aKcnnyatauuu cpeacTs nsmepenun, | FOCT 8.611—2013,
BCMoMoraTefibHbIX U AOMNOMHUTENBHBLIX YCTPOUCTB 3KcnnyaTayuoHHas

JOKyMeHTauus
2 CobntoaeHve npoueayp o6paboTku pesynsTaToB M3MepeHuii [OCT 8.611—2013
3 CobntopgeHune TpeboBaHUiA K TOMHOCTU U3MepeHU [OCT 8.611—2013
MepeyeHb HapyLUEHWA U CPOKU UX YCTPaHEHUS:
3anonHAeTCa NPy HanNUYMmM HapyLUeHUA
8 BbiBOAbI
PykoBoguTens MeTponorndeckon cnyxosl
UK akKpeaMTOBaHHOro FpUAUYecKoro nuua
noanncb NHUUKanbl, dJaMVIJ'II/IFl

M.TT.
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