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[lpeancnoBue

Llenn, OCHOBHbIE NPUHLUMUMBI 1 NOPAAOK NMPoBeAeHns padoT N0 MeXrocygapCTBEHHOW CTaHAapTU3aunm
ycTtaHoBneHbl [OCT 1.0—92 «MexkrocyaapcTtBeHHad cucrema craHgaptusaumun. OCHOBHbIE MONMOXEHUA» U
[OCT 1.2—2009 «Me>xxrocyaapctBeHHasa cucrema craHgaprusaumun. CtaHgaptbl MEXIOCYAapPCTBEHHbIE, Npa-
BUIa U peKoOMeHaauun no MexXrocyaapcrBeHHoOu ctaHaaptusauunn. lNpasuna pa3paboTku, NPUHATUA, NPUME-
HEHUA, OOHOBNEHUA U OTMEHbI»
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2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynuposaHuto U metponornun, TK 24 «Me-
Tponoruvyeckoe obecrneyeHmne A4o00bIYM U y4ETA YrNEBOJOPOA0B»

3 NMPUNHAT MexxrocyaapCTBeHHbIM COBETOM MO CTaHaapTusauumn, METPONOrMmM U ceptudukaummn (npo-
TOKON OT 6 utoHAa 2013 1. Ne 43)

3a npuHATME NPOronocoBanu:

KpaTI{OE HaMMeHOBaHWE CTRaHDbI KoAa CTpaHbl NO MK COKpELLlEHHOE HaMMEeHOBaHWE HAUWNOHAJTBEHOIO

no MK (MCO 3166) 004—97 (MCO 3166) 004—97 opraHa no ctaHpapTM3auUnm
ApMeHUa AM MWH3KOHOMUKN Pecnybnukn ApMeHuns
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Knprmaus KG KblprolacTaHgapT
Poccud RU PocctaHgapT
YKpauHa UA MWH3IKOHOMPa3BUTUSA YKpaUHbI

4 Npukasom PegepanbHOro areHTCcTBa NO TEXHNYECKOMY PEryNMPOBAHUIO N METPONOIMN OT 23 CEHT4H-
opa 2013 r. Ne 1085-ct mexxkrocynapctBeHHbin ctaHaapt NOCT 8.611—2013 BBeAeH B AEUCTBUE B KAYECTBE
HauuoHanbHoOro craHgapta Poccunckon ®egepaunn ¢ 1 nwonga 2014 r.

S BBEJEH BINEPBbIE

VIHbopmayua 06 UsMeHeHU[aX K HacmosaweMmy cmaHoapmy nybrukyemcs 8 €Xe200HOM UHopmMmalu-
OHHOM yKa3amersie «HauyuoHarnbHbie cmaHoapmbl», @ MmeKcm U3MeHeHUlU U rornpasoKk — 8 EXeMECAYHOM
UHGOOPpMaUUOHHOM yKa3amerne «HayuoHarbHble cmaHoapmsbi». B cniydae nepecmompa (3aMeHbl) unu om-
MEHb! Hacmosguwea2o cmaHoapma coomeememesyrouiee yeeoomMmrieHuUe byoem onybrnuKkoeaHo 8 eXeMeCa4YHOM
UHGoOpMayUOHHOM yKa3amerne «HayuoHarnbHble cmaHoapmebi». Coomeememeyrowias UHgopmayus, yeeoom-
JIEHUE U meKcmbl pa3Mewiaromes makke 8 UHeopmMauUuoHHOU cucmeme obuieao rnosib3osaHusa — Ha 0u-
yuarnbHoM caume @eodeparnbH020 az2eHmemaea rno mexHuU4ecKoMy peayriuposaHuo U Memposioauu 8 cemu
IHmepHem

© CtaHgaptuHdopm, 2014

B Poccunckon deaepaumm HaCcToALLMKW cTaHAAPT HE MOXET ObITb NONTHOCTbLIO UM YACTUYHO BOCIPOU3-
BEAEH, TUPa>XKMPOBaH U pacrnpoCcTpaHeH B KayecTtse opuumanbHOro nsgaHusa 0es paspewieHna degepanbHo-
O areHTCTBa NO TEXHUYECKOMY PETYNUPOBAHUIO U METPOMNOTIUN
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BBegeHue

B cooTBeTCTBUU C TpeboBaHUAMU K METOANKAM (MEeTOAAaM) NUSMEPEHUIN, YCTAHOBMEHHbLIMU B POCCUNCKOWN
benepaunn deagepanbHbiM 3aKkOHOM OT 26 ntoHsa 2008 1. Ne 102-03 «O0 obecnevyeHnn eanHCTBa USMEPEHNINR
METOANKN N3MEPEHMNN OOIMKHbI OMUCLIBATb KOHKPETHbLIE Oonepaunun, BbINOMHEHNE KOTOPbIX 00ecnevynBaeT no-
ny4yeHune pes3ynsratoB USMEPEHUN C YCTAHOBNEHHbIMU NOKa3aTtenamMmn TOYHOCTMH.

B KayecTBe nokasarend TOYHOCTU Pe3ynbratoB M3MEPEHUUN, BbIMOMHEHHbLIX MO METOAUKE U3MEPEHUN,
N3NOXXEHHOW B HACTOALLEM CTaHAapTe, UCNOoNb3oBaHa OTHOCUTENbHAA pacLUMPEHHAa HeonpeaeneHHOCTb U3-
MEePEHUU (NP KOIPMULIMEHTE OXBaTa 2) B COOTBETCTBUMU C [1].

Heobxoanmbln ypOBEHL TOYHOCTU U3MEPEHUN pacxoda U KONMYecTBa rasa onpeaenserca 3KOHOMMU-
YecKon LienecooNpa3HOCTbO U AKOHOMUYECKUM MHTEPECOM, a TaKXKe HasHaAYeHUEM pPe3ynbTaTtoB USMEPEHUN.
B CBA3U C 3TUM U3NOXXEHHAA B HACTOALLEM cTaHAApTE METOAMKA UBMEPEHNIN NpeaycMaTPUBAET BO3ZMOXKHOCTb
N3MEPEHUN pacxoaa U Konu4yecTtBa rasa ¢ pasnmnyHbiMM 3HAYEHNAMUN NOKa3aTena HeonpeaeneHHOCTU U3Me-
DEHUMN.

C uenblo noaTBepPXAeHUA BO3MOXHOCTU NPUMEHEHUA METOAUKU U3MEPEHUN C YCTAHOBNEHHbLIM YPOB-
HEM TOYHOCTU U3MEPEHUUN B KOHKPETHBLIX YCINOBUAX B CTaHAapTEe NpeaycMOoTpeHa npoueaypa npoBepPKU COOT-
BETCTBUA peanun3aunun MeTtoauku nsmepeHumn TpedboBaHnUAM HACTOALLEro ctaHaapTa.

MeToanka namepeHun, U3noxXeHHaqa B HacTodweM ctaHaapTe, attectoBaHa depepanbHbIM rocyaap-
CTBEHHbLIM YHUTAPHbLIM npeanpuarnemMm BCcepoCCUUCKMU Hay4YHO-UCCNEeAoBaTENbLCKUA UHCTUTYT pacxoaoMme-
Tpun (PIylr «BHANP») n 3aperucrtpupoBaHa B eAMHOM PEECTPE METOAUK M3MepeHnmn deaeparnbHOro MHMOP-
MaLMOHHOIo dpoHaa no obecneveHunto eguHcTea nuamepeHun nog Ne OP.1.29.2012.12671.

IV



MonpaBka KTOCT 8.611—2013 lNocyaapcTBeHHaa cucrtema obecneveHns eguHCTBa UsMepeHUn. Pac-
XoA N Konn4vectBo rasa. Metoguka (MeToa) UamepeHMn ¢ NOMOLLLIO YNbTPAa3BYKOBLIX Mpeobpa3oBarenei
pacxoaa

B kakom mecTe HanevaTtaHo [NonHo BObITb

Mpeaucnosue. MNyHKT 3. — y36e|<|/|c:TaH| Uz | YacTaHaapT
Tabnuua cornacoBaHUs

(MYC Ne 8 2015.)
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M E X I O C Y IO A P CTIBEHH bl W C T A H O AP T

[ocyaapcTBeHHAA cucTema obecnevyeHnsa eAUMHCTBA U3SMEPEHUMN
PACXOAO N KONMTMYECTBO M3A

MeTtoauka (MeToa) usmepeHmun ¢ NOMOLLbIO YNbTPa3BYKOBbIX
npeobpasoBarTernien pacxoaa

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

[1ata BBeaeHuua — 2014—07—01

1 ObnacTb NPpUMEHeHUs

1.1 Hacroawmn craHaapt ycrtaHaBnuMBaeT METOAUKY (MeTod) namepeHun oobemMHOro pacxoga m oob-
eMa, NPUBEAEHHbIX K CTAHAAPTHLIM YCNOBUAM, OAHOKOMMOHEHTHbLIX 1 MHOTOKOMMOHEHTHbLIX ra3oB, HAXo4s-
LLMXCA B 04HOPA3HOM COCTOSAHMU, C MOMOLLIbIO YNbTPAa3BYKOBLIX NpeobpasoBaTenen pacxoaa.

1.2 Hactoawmmn ctaHaapT pacnpoCcTpaHAETCS Ha yrbTpa3BYKOBbIE Npeobpa3oBaTenu pacxoja rasa ¢ Ha-
KnagHbIMW 3NEKTpoaKkyCTU4eCKMMU nNpeodpasoBaTtenamMun 1 yrnbTpa3ByKOBbIE npeobpasoBaTenu pacxoaa rasa
C 3MNEKTPOAKYCTUYECKMMU rnpeobpasoBaTensamun, Bpe3aHHbIMU B €ro KOpnyc, U He pacrpoCTPaHAETCA Ha YIlb-
Tpa3BYKOBbIE NpeobpasoBarenn pacxoaa rasa ¢ aneKkrpoakyctuyeckumun npeodbpasoBarensamu, Bpe3aHHbIMU
HenocpeaCTBEHHO B UBMEPUTENbLHLIN TPYOONPOBOA.

1.3 NpumMmeHeHne METOANKN N3MEPEHUN, N3NOXEHHOW B HACTOALLIEM cTaHAapTe, obecnevynBaeT nsmepe-
HMA 00BLEMHOIO pacxoga u obbema rasa, npuBeaeHHbIX K CTaAHAAPTHLIM YCNOBUAM, C Pa3NMYHbIMU YPOBHAMM
TOYHOCTU U3MEPEHUN, KOTOPbIE BbIOUPAIOT B 3@aBUCUMOCTU OT YCTAHOBMNEHHbLIX HOPM TOYHOCTU USMEPEHUN.

1.4 INonoxkeHna HacCToALWEero craHgapra peKoMeHAyeTCcsa UCNonb30BaTh NPKU paspaboTke U atTectaumm
MHANBUAYaNbHbIX METOANK U3MEPEHUN ANA KOHKPETHbLIX CUCTEM U3MEPEHUIN pacxoaa U KoNM4yecTBa rasa.

2 HopMaTuBHbIE CCbIJIKN

B HacTodAlleM cTaHaapTe MCNoNb30oBaHbl HOPMATUBHbLIE CChINTKM Ha CneayloLwmne ctTaHaapThbl:

[OCT 8.566—2011 [ocypapcrBeHHada cucrema obecneyeHnsa eamHcTea nusmepeHunin. MexxrocyaapcrBeH-
Had cUCTemMa JaHHbIX 0 PU3NYECKUX KOHCTAHTaxX U CBOUCTBAX BELLECTB U MarepuanoB. OCHOBHbIE MOJNOXXEHUA

[OCT 6651—2009 locypapcTBeHHas cuctema obecneyeHua eamHcTBa U3aMepeHnin. Tepmonpeobpaso-
BaTENU CONMPOTUBMNEHUA U3 NNATUHbI, MeAN N HUKENA. ODLmne TEXHUYECKME TpedoBaHUSA N METOAbI UCMNbITAHUN

[OCT 9293—74 A30T razoo0pasHbin N XUAKUN. TEXHUYECKUE YCIOBUS

[OCT 15528—86 CpeacrBa nsmepeHun pacxoga, oobema nnm maccobl NpoTeKkaroLWmx XXMAKOCTU U rasa.
TepMUHbI U onpeaeneHns

[OCT 17/310—2002 Tlasbl. [lMKHOMETpUYeCcKnn MeToa onpeaeneHnda ninoTHOCTHK

[OCT 30319.1—96 [a3 npupoaHbin. MeToabl pacyeTa PU3NYECKUX CBOUCTB. OnpeaeneHne pusnye-
CKMX CBOUCTB NPUPOAHOro ra3a, ero KOMNOHEHTOB U NMPOAYKTOB €ro nepepadoTku

[OCT 31369—2008 [a3 npupoaHbin. BblunucneHne TennoTbl cropaHusa, NOTHOCTU, OTHOCUTENbHOMN
NNOTHOCTU N Yucna Bobbe Ha ocCHOBE KOMMNOHEHTHOIO COCTAaBA

[OCT 31370—2008 a3 npupogHbin. PykoBoacTeo no otoopy npood

[OCT 3137/1.7/—2008 [a3 npupoagHbin. OnpegeneHne cocrasa METOAOM ra3oBom xpomarorpadpum c
OLIeHKON HeonpeaeneHHocTu. YacTtb /. Metoanka BbINONHEHUA U3MEPEHNN MONAPHOWN 0NN KOMMOHEHTOB

N3pnaHune odpuyunanbHoe
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MpumMmedvyaHune —Npn NoNb30BaHNN HACTOALUMM CTaHAapTOM LenecoobpasHo NPoBEPUTL AENCTBUE CChINOY-
HbIX CTaHAapToB B MHGOPMaLNOHHON cucteme obLLero nonb3oBaHMa — Ha odulmanbHOM caTe OefeparnbHOro areHT-
CTBa MO TEXHUYECKOMY PEerynmpoBaHUt0 1 MeTponorum B cetu VIHTEpHET unn no exerogHomMy MHpOpMaLIMOHHOMY YKa3a-
Tento «HaunoHanbHble CTaHAapThl», KOTOPLIA onyOrnukoBaH NO COCTOAHUIO Ha 1 AHBapsi TEKYLLEero roga, U no Bbinyckam
eXxeMeca4YHoro MHoOPMaLMOHHOMO yKasaTens «HaunoHanbHble cTaHAapThl» 3a TEKYLLUUIA rod. Ecnn ccbinoYHbIi cTaHaapT
3aMeHeH (M3MeHeH), TO NPU NONb30BaHUN HACTOALLUM CTaHAaPTOM CreAYeT PYKOBOACTBOBATLCS 3aMeHSAOLLNM (M3MEHEH-
HbIM) cTaHAapToM. Ecnun ccbinoYHbIn cTaHgapT OTMeHeH 6e3 3amMeHbl, TO MONOXEHUE, B KOTOPOM [laHa CChinKka Ha Hero,
NPUMEHSAETCS B YaCTu, He 3aTparnBatoLLEN STY CChINKY.

3 TepMUHbI U onpeneneHns

B HacTtodwem craHgapte npumMmeHeHbl TepMUHbl Mo [OCT 15528, pekomeHaaumam no Mexxrocyaap-
CTBEHHOW cTaHaaptusauuum [1] 1 [2], a TaKke cnegyrowmne TeEPMUHbI C COOTBETCTBYOLLIMMUK ONpeaeneHuAaMu:

3.1 Cpeacrea UsmMepeHU U UX KOMMNOHEHTbI

3.1.1 OCHOBHbIE CcpeAcTBa USMEePEeHUN: YNbTPasByKOBOW Npeobpa3oBaTenb pacxoaa, a TakkKe cpel-
CTBa U3MEPEHUUN TENNOMPUINYECKUX XapaKTEPUCTUK N PUIUKO-XUMUYECKUX NApaMETPOB rasa, UCNnonb3yembiX
O KOPPEKTUPOBKN NOKaA3aHWW yrbTPa3BYKOBOro npeobpasoBarens pacxoga n npusegeHnsa ooObemMHOro pac-
xoaa n obbema rasa K ctaHgapTHbIM YCNOBUAM.

3.1.2 pononHuUTenbHbIe cpeacTBa UsmepeHun: Cpeacrea UAMEPEHNn, npeaHasHa4YeHHbIe ANA KOH-
Tpona paboTocnoCOOHOCTU OCHOBHbLIX CPEACTB U3MEPEHUN, AOMONHUTENBbHbLIX YCTPOUCTB U BbINONHEHUSA TPE-
OOBaAHWN K YCITOBUAM U3MEPEHUN.

[] PMMEeYaHWNE — K AONONMHUTENBHBLIM cpeigcreBam MSMGDEHMH OTHOCHATCH, HallpuMep, cpelCiBa MSMepEHMﬁ [ne-
pelfiaja AaBJIeHNA Ha Cbl/IJ'II:anaX, yCTpC'I?ICTBe NOATOTOBKIK NMOTOKA.

3.1.3 yNnbTpaA3BYKOBOU NpeobpasoBaTenb pacxoaa: AKYyCTUYECKUN npeobpa3oBaTenb pacxoaa, pa-
OoTalwwmn B yNbTPasByKOBOM Auarna3oHe 4acToT, B KOTOPOM CO34aEeTCA CUrHan namepuTenbHON MHAOP-
MaLUuKn, OCHOBAHHbLIN HA U3MEPEHUN BPEMEHU PaCNPOCTPAHEHUNA YNbTPA3BYKOBOro MMNYNbCa B TEKYLUEW
cpeae.

YnbTpa3BykoBOW npeobpasoBaTenb pacxoga COCTOUT U3 IMEKTPOoaKyCTUYEeCKUX npeodbpasoBarenen,
YCTAHOBINEHHbIX B KOpnyce nMdo HaknaabiBAEMbIX HA HAPYXKHYIO MOBEPXHOCTb KOpnyca Unn u3MepuUTENbLHOIO
TpyoonpoBoaa, n ycTpomcrea obpaboTKuU ero CUrHanos.

3.1.4 anekKTpOaKyCTUYECKUMN Npeodpa3oBaTernb: YCTPOUCTBO, NpeobpasyloLlee aneKTpuy4ecKyro sHep-
M0 B aKYCTUYECKYIO (BHEPIUIO YNPYrux KonebaHum cpeabl) 1 odpaTHO.

3.1.5 yCTPOUCTBO OOPAOOTKMU CUrHANOB: YCTPOUCTBO, OCYLLUECTBMAOLWLEE reHepaLunuto CUrHanos, rno-
CTynaroLLUnX Ha 3NeKTpoaKkycTuveckue npeodpasosarenu, oo0padboTKy CUrHanoB, NOCTYNAOLUUX C NEKTPOAKY-
CTUYeCKnx npeobpasosarenen, n GopmMnupoBaHMUe CTaHAAPTHOrNO BbIXOAHOroO curHana, nponopLMOHaANbHOIO
n3MepaemMoMy pacxoay rasa.

3.1.6 Kopnyc ynbLTPa3ByKOBOIO npeoodpasoBartensa pacxoaa: SNeMeHT KOHCTPYKLUUN YIbTPa3BYKOBO-
ro npeobpasoBarena pacxoaa, Yepes KOTOpbIU NPOXOAUT U3IMeEpAeMas cpeaa, coaep aLluun InekTpoakycTu-
yeckue npeobpasoBarernu.

3.1.7 ynbTpa3ByYKOBOU NpeodpasoBaTersib pacxoaa rasa ¢ HaknaaHbIMU 3NEKTPOAKYCTUYECKUMN
npeoobpa3oBaTenaAMU: YnbTpa3ByKOBOM rnpeobpasoBarenb pacxoaa rasa, y KOToporo anekrpoakycrnyeckue
npeobpasoBarenn HakNaabiBalOTCA HA HAPYXXHYIO NOBEPXHOCTb €ro Kopnyca unmM Ha HaApy>HY0 NOBEPXHOCTb
n3aMmepuTenbHoro Tpybonposoaa.

3.1.8 ynbTpa3BYKOBOM NpeobpasoBaTenb pacxoaa rasa ¢ 3fieKTpoakycTU4YeCKuMu npeoobpasoBa-
TensaMu, Bpe3aHHbIMU B KOPNYC: YNbLTPa3ByKOBOW nNpeobpasoBarenb pacxoja rasa, y KOToOporo aneKkTpo-
aKycTn4yeckue npeobpasoBarenm yCTaHOBIMEHbLI B €0 KOPryce U HaxXoaAaTcAa B HENOCPEACTBEHHOM KOHTAKTE C
N3MepaeMbIM rasom.

3.1.9 ynbTpa3ByYKOBOMU npeobOpasoBaTesnib pacxoga rasa ¢ 3fIeKTpoaKyCTU4YeCKUMU npeobpaso-
BaTensAMU, Bpe3aHHbIMU B U3MEPUTENbHbIN TPYOOonpoBOA: YNbTpa3ByKOBOW npeobpasoBaresib pacxoia
rasa, y KOToporo anekrpoakycru4eckue npeobpasoBaTenum Bpe3aloTcsd HENOCPEACTBEHHO B UBMEPUTENBLHbLIN
TpyoOnpoBOA N HAXOAATCA B KOHTAKTE C U3MEPAEMbIM ra3omMm.

3.1.10 KOpnyCcHOU yNbTPA3BYKOBOU Npeodpa3oBaTesnb pacxoaa: YneTpa3ByKkoBOW npeodpa3oBaTenb
pacxoaa, y KOTOpOro anekTpoakycTtuiyeckme npeodpasoBarerni yCTaHOBMNEHbI B €r0 KOpnyce Ui Ha Hapy>XHON
NMOBEPXHOCTU Kopnyca.
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3.1.11 ynerpasBykoBOU uMnynbc: CurHan (ynorpasBykoBble KonebaHuda, BOrHbl B CPeAe), reHepupy-
EMbI 3NEKTPoaKyCcTU4YeCKMMM npeodbpasoBarenamMn npu nogade Ha Hero BO30y>KaatoLlero 3MeKTpPUYecKoro
CUrHana orpaHM4eHHOU NPOAOIMKNTENBHOCTMN.

3.1.12 akycTnyeckum KkaHan: CoBOKYMNHOCTb U3MEPAEMON Cpeabl U Napbl ANEKTPOAKYCTUHECKUX NPE00-
pasoBaTteneun, nepegarolimx 1 NPUHUMAKLLMX YNbTPA3BYKOBOWU MMMYIbC.

3.1.13 akycTuyeckun nyu: lNpamasa nMHUA, BAOMNb KOTOPOW PacnpOCTPaAHAETCA YNbTPa3BYKOBOW UM-
NynbC, rEHEPUPYEMbBIN INEKTPOAKYCTUYECKUM NpeobpasoBaTenem.

3.1.14 aKyCTUYECKUUN NYTb: TpaekTopusa ABUXEHUA aKyCTUYECKOro MMMynbca B MOTOKE rasa Mexay
ANEKTPOAKYCTUYECKMMU NpeodpasoBaTensamu.

[] pPUMEYaAaHNE — KpI/IBI/I.?:HB dKYCTUYEeCKOIro Nyt 3aBUCUT OT HACTIA PelHonbAca U Yncna Maxa u BO3pacCTract
C yBelitdeHneM YHY1cria Maxa W’ KPUBWU3HbI paclrpeierieHnA CKOpOCTEﬁ NOTOKA.

3.1.15 ogHOKaHanNbHbLIN YNbLTPA3IBYKOBOU NpeobpasoBaTens pacxoaa: [lpeobpasoBarenb pacxoaa,
B KOTOPOM AN U3MEPEHUSA pacxoaa UCNOMb3yeTcd OAUH akyCTUYECKUIW KaHan.

[TpumMmedaHNA

1 OaHOKaHanbHblE VIbTPa3BYKOBbIE npeo6paaoBaTenM YacTO B TEXHUYECKOU nnrteparype HadblBakOT O4HOJ1YYEBDLI-
MW WK O4HONYTEBbIMW I'Ip606pa3OBaTEJ'IFIMVI PacCXxodada.

2 AI{yCTI.f'IquI{I.f'IIT’I UMIMyJ1bC B O4HOKaHaJ1IbHOM npeo6pasosaTene PacCXofa ada MOXET lNepefaBartbCA MeXy 3J1eK-

TPOaKyCTUYEeCKUMU NpeobpasoBaTensaMn B BUAE MPAMbIX UMK OTPaXeHHbIX (OAHOKPaTHO WM MHOTMOKpaTHO) OT CTEHOK
n3meputTensHoro TpybonpoBoaa akyCTUHECKUX NTyYEN.

3.1.16 MHOrokaHarnibHbIX YyNbTPA3BYKOBOU Npeoodbpa3oBaTenb pacxoaa: [lpeobpasoBarenb pacxo-
[1a, B KOTOPOM AN U3MEPEHUSA pacxoga UCNOoMb3yeTCa HECKONbKO aKyCTUYECKMUX KAHAMOB.

[TpumMmedyaHnA

1 MHorokaHanbHbIe VIbTPa3BYKOBEIE ﬂp606p83058T6ﬂM YacTo B TEXHUYECKON nnreparype Ha3blBaklOT MHOTOJ1y4Ye-
BbIMW W MHOTONYyTEBLIMUA ﬂpEOGp&SOBETEﬂHMM pacxoia.

2 AKyCTM‘-{ECKMV‘I MMNyJIbC B MHOIMOKaHallbHOM npeo6pa305aTene pacxoda MOXET NepelaBaTbCA Mexy SINeKTpoO-

aKycTU4Yeckumn npeobpaszoBarenamMu B BUAE NPSIMbIX UMK OTPaXXeHHbIX (OAHOKPaTHO UMW MHOMOKPaTHO) OT CTEHOK U3Me-
puTenbHoro TpybonpoBoaa akyCTUHYECKMX NTyYEN.

3.2 BcnomorartenbHble U AONONMHUTENbHbIE YCTPOUCTBA

3.2.1 BcnomMmorarternibHble YCTPOUCTBA: TEXHUYECKME YCTPOUCTBA, COEAUHEHHbIE CO CPEACTBAMU U3-
MEPEHUN KU yCcTponucTBamm odOpadoTKn pe3ynbTtatoB U3MEPEHUN, npeaHasHa4vyeHHble AN BbIMONMHEHUA KOH-

KPETHLIX PYHKUNIA, HENOCPEACTBEHHO OTHOCALLUMXCA K nNpeodpasoBaHuto, nepeaadye unu otodbpaxkeHuto pe-
3ynbTatoB U3MEPEHUMN.

[TpumMmedaHNA

1 K BcnomoraTtenbHbIM YCTPONCTBAM OTHOCATCA, HAanpuMep, YCTPOoUCTBa NOBTOPHOW MHAMKALNK, YCTPONCTBA Nevya-
TV, NaMATKU, IMHUK CBA3K, afanTepbl U MEXCETEBbLIE aanTepsl.

2 BcnomMorartenbHble YCTPOWCTBa MOMYT ObiTe MHTErPUPOBaHbl UM BXOAUTb B COCTaB OCHOBHbLIX CPEeCTB U3Mepe-
HUIA, Nnbo cpeacTB 06paboTKn pe3ynsTaToB M3MEPEHNNA.

3.2.2

NnoKa3biBalollee yCTPOUCTBO cpeacTBa uaMepeHun: COBOKYNHOCTb 3MNEMEHTOB CpeacTBa U3Mepe-
HUW, KOTOpble obecneuynBatoT BU3yarbHOe BOCNPUATUE 3HAYEHUN UIMEPAEMON BEMNUYUHBLI UNTU CBA3AHHbIX
C HEWN BENUNYUNH.

[pekoMeHaaunm no MexxrocyaapcrBeHHou ctaHaapTtusauuu [2], noapasgen 6.29]

3.2.3 pononHuTernbHble ycTpoucTtBa: OO0OpygoOBaHWE N YCTPOUCTBA, NpeaHasHAYEeHHbIE ANA NOA4ro-
TOBKW NOTOKA U cpeabl U obecrnevnBaloLLine Heobxoanmblie yCNOBUS NPOBEAEHUA N3SMEPEHUN.

[MTpuMedyaHune — K gONONHUTENBHBIM YCTPOWCTBAM OTHOCATCS, HANPUMeEp, U3MeEpPUTENbHbIE TPYOONPOBOAHI,
bUneTpbl, PopMUpoBaTENN NOTOKa, bainacHble NIMHUK, 3aABWXKN, PErYNATOPLI AaBrneHuns.

3.2.4 popMupoBaTenb NOTOKA: YCTPOUCTBO NMOATOTOBKW MOTOKA U CTPYEBLINPAMUTENDL, NO3BONAIO-
LLINEe YCTPAHUTb 3aKPYTKY NOTOKA U/UNU YMEHbLLUUTb UCKAXXEHNE 3NMIOPbl CKOPOCTEN MOTOKA rasa.

3.2.5 yCTPOUCTBO ANA OMMCTKU ra3a: TexHunyeckoe yCTpoucTBoO, NpeaHasHavYeHHoe And 3anTbl CPeacTB
M3MEPEHNIN, YCTAHOBMEHHbLIX HA TPyOONpoBoOAEe OT KanenbHOW XUAKOCTU, CMOMUCTbIX BELLECTB, a TaKXe MblIu,
necka, MeETanNM4YeCckon oKkanuHbl, PXKaBu4nHbI U APYTUX TBEPAbIX YAaCTULL, COAEPXKALLMXCA B NMOTOKE rasa.
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3.3 CpegcrBa 00pPadbOTKUN pe3ynbTaToOB USMEPEHUN

3.3.1 Bbluucnurenb: CpeacTBO USMEPUTENBHOU TEXHUKN, KOTOPOE Npeobpa3oBbIBAET BbIXOAHbIE CUT-
Harnbl OCHOBHbIX CPEACTB U3MEPEHUN U BblMUCNAET 0OBbEMHBLIM pacxog U 00ObLEM rasa, nNPUBEAEHHbIE K CTaH-
OAPTHbIM YCNOBUSAM.

3.3.2 usmMepuTeribHO-BbIMUCIIUTESNIbHBLIN KOMMNEKC: PyHKUMOHANbHO 00beaUHEHHAA COBOKYMHOCTb
CpeAcCTB U3MEPUTENBHON TEXHUKKU, KOTOpAA npeobdpasyeT BbIXOAHOMW CUrHasn ynbsTpa3ByKOBOro rnpeobpas3oBa-
Tensa pacxoaa, USMEPSET BCE UMM HEKOTOPbLIE HEODOXOAMMbIE NapaMeTPbl NOTOKA U Cpeabl U BbIMUCISAET 00b-
EMHbIW pacxoa n 00beM rasa, NnpuBeAEHHbIE K CTAHAAPTHLIM YCINOBUSAM.

J3.4 NapameTpbl NOTOKA U cpedbl

3.4.1 00 beMHbIUN pacxoa rasa, npuBeaAeHHbIN K CTaHAAPTHbLIM ycrnoBuaM: OObEeMHbIN pacxo] rasa,

onpeaeneHHbin NyTeMm nepecyera obbema rasa npm padboumx ycnoBusix, NPOTEKAOLLETO Yepes3 NepPBUYHbIN
npeobpasoBarenb B eANHNLY BPEMEHU, K CTAHAAPTHBLIM YCITOBUSIM.

3.4.2 konnyecTBO rasa: Obobvem rasa, npuBeaeHHbIN K CTAHAAPTHbLIM YCINOBUSAM.
3.4.3 napamMeTpbl COCTOAHUA rasa: BennynHol, xapakTepusyrLlme coCTosaHUe rasa.

[TpuMeyaHne — B HacTosLLeM cTaHAapTe B Ka4eCTBe NapaMeTPOB COCTOSHUA rasa NPUHATLI AaBneHne
TeMmnepartypa rasa.

3.4.4 TennopusnvyeckKkme XapakrepucTuku rasa: BenmyuHbl, xapaktepusyroLime Tennompnunyeckmne
CBOUCTBA rasa.

PUMMeYyaHUWe — B HacTosLeM cTanAapTe B Ka4eCTBe TENNOMU3NYECKNX XapaKTEPUCTUK raza NPUHATLI NNOT-
HOCTb MpK paboymnx YCNoBUSIX, BA3KOCTb, hakTop U KO3 DULIMEHT CHUMAEMOCTU, CKOPOCTb PacnpoCTpaHeHns 3ByKa.

3.4.5 hU3nKo-xuMmm4yeckue napamMeTpbl rasa: BennyuHbl, xapakrepusyroLine Pusnko-xmmMmmnyeckKkme
CBOWCTBA rasa, npuMeHsaeMble AN pacyeTta TennodPunanyeckux xapakTepucTuk rasa.

[] PMMEeYHaHNE — B HaCTOALLUEM CTaHapTe B Ka4HeCTBe C|DI.43I.4I{O—XI.4MW-JECI{MX NnapaMeTpoB Irada NpUuHATbBI COCTaB
[a3a WU MNJIOTHOCTb IN'a3a MNpn CTaH4apPTHbIX YCITOBUAX.

3.4.6 yCNOBHO-NOCTOAHHAaA BenuuuHa: [lapameTp coCctoaHuda rasa unu PUu3nKo-xMMu4yeCcKMn napa-
METP, UNu TennodPusnyeckasa xapakrtepucrtuka, 3HavyeHne KoTtoporo (KOTopowu) npu pacyetax obbema rasa
NPUHUMAIOT B KAYECTBE NMOCTOAHHOWN BENMUYUHBLI HA ONPeAENeHHbIN NeEPUO] BPEMEHU (HAaNPUMEpP, Yac, CYTKM!,
Mecay U T.4.).

3.4.7 ctTaTnyeckoe gaBneHue rasa: AOCONIOTHOE AaBNeHue ABWXKYLLErocH ra3a, KoTopoe MOXET ObITb
N3MEPEHO NOCPEACTBOM NOAKIMIOYEHUA CcpeacTBa UBMEPEHNIN K OTBEPCTUIO AndA oTOOpa AaBrneHUs.

3.4.8 nepenaa aaBneHuAa: PasHOCTbL Mexay 3HaYEHUAMUM CTAaTUYECKOro AaBfE€HUA rasa B ABYX TOUKaX
NOTOKA.

3.4.9 notepu AaBneHuAa rasa: Yacrtb ctaTu4eckKkoro gaBneHud, naywasa Ha npeoagoneHue cun ruapas-
NINYECKOro CONPOTUBIEHUA.

3.4.10 paboune ycnoBua: [laBneHne n temneparypa rasa, npyu KOTopbiX BbIMOMHAIT U3MEPEHUE €ro
pacxoga n/unu oobvema.

3.4.11 cTaHOAPTHbIE YCNOBUA: YCINOBUA, K KOTOPbIM NPUBOAAT U3MEPEHHbIE NPU pabovnXx yCroBUAX
00BbEMHBLIN pacxoa U 00beM rasa, xapakrepusyemble adCONIOTHbIM AaBneHnem rasa, pasHbiMm 0,101325 MIlla,
n Temnepartypou rasa, pasHon 20 °C (293,15 K).

3.4.12 cpeaHAsa CKOPOCTb NOTOKA rasa: OTHoLueHne 00bLEMHOr0 pacxoa rasa npu padboymx ycrnoBuax
K nnoLwaan nonepevyHoro ce4eHms noToka rasa.

3.4.13 cpakTOp CXXKMMaemMocTMm rasa: OTHoLIEHUE (PaKTUYECKOro (peanbHoro) oobema npon3BOSIbHOM
MAaccChbl rasa, nNpu KOHKPETHOM AaBrieHUU U TeMMeparype, K 00bemMy TOro e camoro rasa, HaxoaALerocsa nNpu
TaKUX XKe YCINOBUAX, PACCYMTAHHOIO Tak, Kak ecnu bl OH NOAYMHANCA 3aKOHY NOBeAEeHUA naeanbHOro rasa®.

3.4.14 k03a(pPpULUMEHT cKuMaeMOoCTHu rasa: KosddOULIMEHT, paBHbIN OTHOLLUEHUIO 3HAYEHUA haKTopa

COKMMAEMOCTU rasa npu pabodymx ycnoBusax K 3HAYEHUIO hakTopa CKUMAEMOCTU rasa, paCCYNTAHHOTO MPU
CTaHAAPTHbIX YCINOBUSIX.

3.5 NameputenbHbIN TPyOONpOBOA

3.5.1 nameputenbHbIN TPYOONPOBOA: Y4acToK TpydbonpoBoaa C yCTAHOBIEHHbLIM HA HEM YINbTPa3BY-
KOBbIM rnpeobpasoBaTenemM pacxoaa, rpaHunubl U reOMETPUYECKUEe XapakTePUCTUKM KOTOPOT0, a TaKkKe pasMme-

* BTOCT 31369 BMeCcTO TepMUHA «PaKTOP CKUMAEMOCTU» NPUMEHEH TEPMUH «KOIPPULNEHT CHUMAEMOCTU.
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LLIEHME Ha HEM CPeacTB USMEPEHUN N AOMONMHUTENbHLIX YCTPOUCTB YCTAHABMMBAETCA HACTOALLUMM CTaHOap-
TOM W/UNN HOPMATUBHbLIMU AOKYMEHTAMM HA KOHKPETHbIE CpeacTBa U3MEPEHUMN.

3.5.2 MecTHOe conpoTuBneHue: PUTUHT, 3anopHasa apmMaTtypa, PunsTp U Apyrue anemeHTbl Tpybonpo-
BOAA, UCKaXKaloLLIMEe KNHEMATUYECKYIO CTPYKTYPY NOTOKA rasa.

3.5.3 ycTtyn: CMmeLlueHne BHYTPEHHUX MOBEPXHOCTEN CEKLIMN U3MEPUTENBLHOIO Tpyobonposoaa W/mnu yrb-
Tpa3BYKOBOro npeodpasoBarens pacxoga B MECTE UX coeanHeHna, o0yCcrnoBneHHoe CMeLLEHUEM UX OCEN U/ UMW
pasnMynem sHa4YeHU Ux BHYTPEHHUX ANaMETPOB, U/UNU OTKIIOHEHUEM OT KPYIrNOCTU NX BHYTPEHHUX CEYEHUMN.

3.6 Cucrtema uamepeHun pacxoaa u Korimyectsa rasa

cCUCTeMa U3MepeHUn pacxoaa u KonuyectBa: COBOKYMNMHOCTb CPEeACTB U3MEPUTENbHOWU TEXHUKU
(CcpeacrtB UBMEPEHUN, USMEPUTENBbHLIX CUCTEM, USMEPUTENBLHBLIX NPUHAANEXXHOCTEN U YCTPOUCTB), BCMOMOTra-
TeNbHbIX U AONONMHUTENBLHLIX YCTPOUCTB, KOTOPLIE NpeaHa3Ha4YeHbl ANA NOATOTOBKU NOTOKA U CPeabl, UBMEPE-
HUW, perncrpaunm pesynsratoBs USMeEPEHUN pacxoga n oobema rasa, npuBeaeHHbIX K CTAHAAPTHbIM YCITOBUSM.

3.7 TlorpewHOCTb U HeonpeOereHHOCTb

3.7.1

NOrpelHoOCTb u3MepeHun: Pe3ynerar namepeHuns (M3MepeHHoe 3HaYEHME BENMUYUHbBI) MUHYC OMOPHOE

3HAYEHUE BENUYUNHBI.
[pekoOMeHaaLnn N0 MEXrocyaapCrBEHHOW cTaHaapTusauuu [2], nogpasaen 4.1}

[] PUMEYAHUNE — OFIOprIM 3HAYEHUEM BENNYNHBI MOXET ObITb NCTUHHOE 3HaYeHNne msmepﬂemoﬁ BEJIMHYNHBI,
B TAKOM CliydMae OHO HEWU3BECTHO, UKW NMPUINMACaHHOE (CTaH,EI,apTVISOBaHHOG) SHa4eHWEe BEJINYNHBI, B TaKOM CllyYae OHO

M3BECTHO.
[peKOMeHAaUMn No MeXrocyaapCcTBeHHON cTaHgapTuU3aunn [2], nogpasgen 4.2]

3.7.2 OTHOCUTESIbHAA NOrpewHOCTb uaMepeHusda: OTHOLLEHUE NOTrPELLHOCTU U3MEPEHUSA K ONMOPHOMY

3HAYEHUIO UBMEPSEMOIN BENUYNHbBI, BbIPAXXEHHOE B NPOLIEHTAX.
3.7.3

CTaOUNBbHOCTL CpeacTBa U3MepeHUn: KayectBeHHaa xapakTepucTuka cpeacresa U3MepeHun, oTpa-
Xarowlag HEU3SMEHHOCTbL BO BPEMEHU €ro METPONOMNYECKNX XapaKTEPUCTUK.
[pekoOMeHaaLnn N0 MeXrocyagapcrBeHHOU ctaHaaptTusauum [2], noapasaen 10.12]

3.7.4 KpuBada NOrpewHoOCcTU: 3aBUCMMOCTb NOrPELLUHOCTU U3MEPEHUU OT 3HAYEHUN UIMEPAEMON BENMU-
YUHbI, NPeaCTaBneHHasa B BUae tadnuubl Unu yHKUnMN.

3.7/.5 cTaHpgapTHaA HeonpeaOeneHHOCTb: HeonpeaeneHHOCTb pe3ynbrata U3MEePEHUS, Bbipa)keHHa4d B
BUAE cpeaHero ksagparn4deckoro otknoHeHusa (CKO).
[pekoMeHaaunmn no MeXXrocyaapcrBeHHou ctaHaapTtusauuum [3], noapasgen 3.1]

3.7/.6 OTHOCMUMTENbHAA CTaHAAPTHAaA HeonpeAaeneHHOCTb: OTHOLWEHUE CTaHAAPTHOU HeonpeaeneH-
HOCTU K 3HAYEHWUIO OLUEHKN U3MEPAEMON BENUYNHBLI (Pe3ynbTaTty U3SMEpPEeHNa unu cpegHemy apudMeTUYECKo-

MY pe3ynbsraTtoB U3MEPEHNN), BbIPAXKEHHOE B NMPOLIEHTAX.
3.7.7

CYMMapHaa CcTaHOapTHAaA HeonpeaerneHHOCTb: CtaHaapTHaAa HeonpeaeneHHOCTb pesynbrara Us-
MEPEHUN, NMONMYYEHHOro Yepes 3Ha4YEHNA APYrux BENUYMH, paBHad NMONOXXUTENbHOMY KBaapaTrHOMY KOPHIO
CYMMbI YINEHOB, NPUYEM YNEHbI ABNAIOTCA AUCNEPCUAMU UNN KOBAPUaLMAMU 3TUX APYIMX BENMUYNH, B3BE-
LLUEHHbIMWU B COOTBETCTBUU C TEM, KaK pe3ynbraT U3AMEPEHUU N3IMEHAETCA NPU NUSMEHEHUN 3TUX BENUYMH.

[pekoMeHaaunmn no MexXrocyaapcrBeHHou ctaHaaprtusauuum [3], nogapasgen 3.1]

3.7/.8 OTHOCUTErNbHAA CYMMapHada CTaHAapPTHAA HeonpeaeneHHOCTb: OTHOLWEHNE CYyMMAPHOUN CTaH-
OapTHOU HeonpeaeneHHOCTU pedynbrata U3MEPEHNSA K 3HAYEHUIO OLIEHKU U3MEPAEMON BENUYUHBI (pe3ynbra-
TY U3MEPEHUA UNKU CPpeaHEMY apUPMETUYECKOMY PE3ynNbLTaTOB U3SMEPEHNIN), BbIPaXXEHHOE B NMPOLIEHTAaX.

3.7.9

pacwiupeHHada HeonpegeneHHOCTb: BennyuHa, onpeaenaiowlaa nHTepBan BOKPYr pesynbrata usme-
PEHUN, B Npeaenax KoToporo, Kak MOXHO OxXuaaTb, HaxoauTcsa donbLuaa Yactb pacnpeaeneHns 3HadyeHun,
KOTOPbIE C AOCTATOYHbIM OCHOBAHMUEM MOTMN ObITb NPUNUCAHLI U3MEPAEMOWN BENMUYUHE.

[pekoMeHaaLnKn N0 MEXrocyaapCrBEHHOW cTaHaapTusauuum [3], nogpasaen 3.1}
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3.7.10 oTHOCUTEeNbHaA paclWnpeHHAda HeonpeaeneHHOCTb: OTHOLUeHNE pacLUMPEHHOWN Heonpeae-
NNEHHOCTU K 3HAYEHUIO OLUEHKU N3MEPAEMOUN BENUYUHBI (PE3YNLTATy U3MEPEHUSA UNU CPeaHEMY apUdPMETUYE-
CKOMY pPe3ynbTartoB U3MEPEHUIN), BbIpa>KEHHOE B NPOLUEHTax.

3.7.11 KoadppuumeHT oxparta: YMcnoBon KOIPPULIMEHT, UCNONbL3YEMbIN KAK MHOXKUTENL MPU CyMMap-
HOWU CTaHAAPTHOW HeonpeaEeNeHHOCTU ANd Nony4yeHua pacLumpeHHON HeonpeaeneHHOCTU.

3.7.12 ypoBeHb TOYHOCTU U3MepeHunn: [pusHak, odbo3Ha4valoLLUnMN YPOBEHb Ka4eCcTBa USMEPEHUN 00b-
€MHOro pacxoga un oobema rasa, npMBeeHHbIX K CTaHAaPTHbIM YCIOBUSAM, BblpaXkaeMbl 3HAYEHUEM OTHOCHU-
TENbLHOW pacLUMPEHHOU HeoNpeaeneHHOCTU pe3ynbrata USMEPEHUN.

[TpumedvyaHne — TepMUH BBeEH C Lenbio anddepeHumnaumnn TpedoBaHn gaHHON METOANKN U3MEPEHUN B
3aBUCUMOCTU OT HEOOXOAUMON TOYHOCTU pesynbraTta N3SMepPeHUN.

3.8 KoOHTpOonb cobnoaeHuna TpedboBaHun

3.8.1 npoBepkKa peanu3auum MeTOOAUKU U3MEPEeHUN: YCTAHOBMNEHUE IOPUANYECKUM NMULIOM UM MHA K-
BUAYyanbHbIM NpeanpuHUMaTenem, akkpeauTtoBaHHbIMU B YCTAHOBMEHHOM NMOPAAKE HA atTecTauuio METOAUK
(METOAO0B) U3MEPEHUN, OTHOCALLUXCA K cdpepe rocygapCTBEHHOro perynupoBaHna obecrneyeHnsa eauHCTBA
N3MEepPEHNN, COOTBETCTBUA peann3aumm MeTOAUKU U3MepeHnn TpedoBaHUAM HACTOALLEro ctaHgapTa.

3.8.2 OTHOLWIEeHue curHan-wym: OTHOLLUEHNE YPOBHA yNbTPA3BYKOBOro curHana K ypoBHO « POHOBOTIO»
LLyMa, BblpaXXeHHoe B geundenax (ab).

3.8.3 KayecTBO curHana: OTHOLUEHNE Yucna ynbrpa3BykoBbIX UMMNYNbCOB, y4aCTBYIOLUMX B pacyeTax
(YAOBNETBOPAOLLUNX ONpeaeneHHbIM KPUTEPUSAM KadvecCcTBa, YCTAHOBMEHHbLIM MPOU3BOAUTENEM), K oDLLEMY
YUCNY YNbTPa3BYKOBbLIX UMMNYMNbCOB, BbIPa>X€HHOE B MPOLIEHTAX.

3.8.4 ypoBeHb CUrHana: YpoBEeHb 3BYKOBOIro JaBlieHUA yNbTPa3ByKOBOro MMNynbca.

3.8.5 TpeHA: TeHAeHUUA K BO3pacTaHUIO Unn yobiBaHUIO HabnogaembiX 3Ha4YEHUW, HAHECEHHbIX Ha rpa-
dUK B NOPAaKEe UX NONy4YEHUS.

3.8.6 cMeweHmne HynA: [lokaszaHne ynbTpa3ByKOBOro npeobpasoBarens pacxoaa, OTIUMYHOE OT HynA,
npu pacxoae rasa, paBHOM Hy-IO.

3.8.7 nuHeapusauma: Cnocod ymeHbLUEHUA HENMMHEWHOCTU YNbTPA3BYKOBOIro rnpeobpasoBarens pac-
xoaa, NyTeM nNpPpUMeHeHnsa nonpasok, BBOAUMbBIX MPW MOMOLLUX NporpaMmMHOro obecnevyeHnsa yctTpoucTB obpa-
OOTKM curHana unu cpeacrts obpaboTKM pe3ynsratoB USMEPEHUN.

4 O603Ha4YeHNA U COKpalleHUs

4.1 YcnoBHbIe 0003HAYEeHUSA

OCHOBHbIE YCIOBHblE 0003HAYEHUS, NPUMEHSAEMbIE B HACTOALLEM CTaHAapTe, NPUBEAEHbI B Tabnuue 1.

Tadbnunua 1 — YcnoBHble 0003Ha4YeHNA BENUYKH

Obo3Have- , EavHKMUA
IdMMeHOBaHe BeJIMYNHbI
HIAS BEJINHNHbI
a [Tnowagb NnonepeYHoro BHyTPEHHEro ceveHnsa ynerpasByKoBOro npeobpasoBaTens pacxoja M2
C CKOPOCTL 3BYKa B HEMNOABWXHOM rase M/C
D BHYTpPEeHHUIA AnaMeTp U3MepUTENBLHOro TpydonpoBoaa M
d BHYTPEHHUIA AMaMeTp Kopnyca yneTpa3ByKOBOro npeobpasoBartend pacxoa M
DN YCNOBHbIM BHYTPEHHUN AMaMeTp (YCNOBHbLIM Npoxoa) MM
E Moaynb ynpyroctu mMaTtepuana Kopnyca ynbrpasByKoOBOro npeodbpasoBaTend pacxoga Mlla
U n3aMepuTenbHoro Tpybonpoeoga
f BecoBOU KOSPUUNEHT 1
K Koa(pPUUMEHT CKUMaAEMOCTHU rasa 1
3
Knp KoapduumeHT npeobpasoBaHma ynbeTpasByKOBOro npeodbpasoBaTensa pacxoaa MMnN/Mm
/ I1nnHa M
M MonapHaa Macca rasa Kr/KMOIb
o, ADcontTHOE aBrneHue rasa Ml la
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[IpooomkeHue mabnuubl T

Obo3HaYe- EanHuUa
He HanmeHoBaHWe BeNUYUHDI BeMUUNHL,
P, ATMOCepHoe gaBneHne Mlla
P N30bITOMHOE faBneHue rasa Ml 1a
Pe ADCONTHOE AaBneHne, onpeaenarllee cTaHaapTHbIE YCNOBUSA Mlla
R OObeMHBIN pacxod rasa, NpuUBefAeHHbIN K CTaHAapTHBIM YCIOBUAM M3/c
d, OObeMHBIN pacxod rasa npu pado4vmx ycrnoBmax M3/c
R YHUBepcanbHaa rasoBada NocTtosdAHHaa: R=8,31451 KID/(kmonb: K)
Re Yucno PenHonbaca 1

t TemMnepaTtypa rasa "C
T TepMognHamunyeckas temnepartyparasa. [ =2/3,15 +t¢ K
T TepMmognHamMuyeckaa TemneparTypa, onpegenarllad ctaHgapTHbIE YCIOBUSA K
u, CTaHgapTHaa HeonpegeneHHOCTb pesynbrata U3MePEeHUN BENMUYUHBI Y CAVHNL A
BENTUYUHbI
u’y OTHOCUTeNbHaA cTaHgapTHas HeonpegeneHHOCTL pe3ynsrata U3MepeHUn BENMUYNHBI Y %
U;, OTHOCUTENbHaaA pacluupeHHaa HeonpeaeneHHOCTb BENMUYUHBI Y %
"; [lonyckaemMasa OTHOCUTeNnbHaaA pacluMpeHHaa HeonpeaeneHHOCTb BENMUYUHBI Y %
vV O0ObeM rasa npu padboumnx ycrnoBusax M
V., O0ObeM rasa, npuBeaeHHbIN K CTaHAapTHBIM YCNOBUAM M
W JlokanbHas CKOPOCTh NOTOKAa rasa M/C
W, CpeAHAA CKOPOCTb MNOTOKa rasa M/C
W CpeAHAA CKOPOCTh NOTOKA rasa BAONb akyCTUYECKOro nyTu M/C
X; MonapHasa gonsa /-ro KOMNOHEHTa rasa 1
X, MonapHaa gona asoTta B rase 1
Xy MonspHaa gona guokcuaa yrnepoga B rase 1
y J1t0OON KOHTPONMUPYEMBIA NapaMeTp =ANHULA
BENMUYUHbI
4 DaKkTop CXXMMaeMOCTH rasa npu pabovmnx ycnoBmax 1
Z. DakTop CXKUMAEMOCTU rasa Npu cTaHaapTHLIX YCINOBUAX 1
Ol TemMnepaTtypHbIN KOSPPUUNEHT NMHENHOIO paclUUpeHna MaTepuana oC-
AV, [TpupalleHne obbema rasa 3a j-i UHTepBar BpeMEHN ocpeaHEHUA NapaMeTpoOB rasa M°
A, ADCOMOTHaAA NOrpeLHOCTb BENUYUHBLI Y CAVHNL A
BENTUYUHbI
AT MHTepBan guckpeTusaynm C
A® [loTepun gaBneHus [1a
Sy OTHOCUTEeNbHaA NOrpPeLUHOCTb U3MEPEHUN BENUYUHBI Y %
KoadppuumeHT [lyaccoHa 1
LnHamMundveckas BA3KOCTL rasa [la-c

=2 | 3 | E

HpMBeﬂ,EHHaﬂ NOrpellHOCTDb

%
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OkoHYaHue mabnuupi 1

Ob6o3Have- EAvHKMUA
HanmeHoBaHWe BeNUYUHBI
HAE BEJINHMNHDBI
& KoapPpuumeHT rugpaBnn4eckoro conpoTuUBneHns 1
D [TNOTHOCTL rasa npu padboumnx ycnoBuax Kr/m>
Pe [TNOTHOCTL rasa Npu cTaHA4apPTHLIX YCIOBUAX Kr/m>
T Bpems C
[TpumMmeyaHune — OcTanbHble 0003HAYEHUA YKa3aHbl HENOCPEACTBEHHO B TEKCTE.

MHAEeKCbl, BXOAALLME B YCIOBHblEe 0003HAYEHUSA BENMUYNH, 0003HAaYaloT crieaytoLlee:

max — HanbonbLliee 3Ha4YeHNne BEeNMUYUHDI;

MIiN — HAUMEHbLUEE 3HAYEHNE BENMUYNHDI;

B — BEPXHUN Npeaen nsMepeHuu;

H — HWXXHUU npeaen U3aMepeHuu;

N — YCNMOBHO-MOCTOAHHAA BENUYNHA,

C — CTaHJapTHbIE YCIMOBUA;

« » (3HaK Hag obo3HavYeHneM BenuyuHbl) | cpegHee 3HaYeHue BENUYUHBLI UMNKU 3HAYEHUe, PaCcCYUTaHHOE
no cpeaHuM 3Ha4YEeHUAM BENUYUH.

4.2 CokpalweHus

B HacTtodwem craHagapTe nNpUMeHeHbl Cneayowne CokpaLleHns:
BCI1 — B3BeLUeHHaA NO pacxoay cpeaHAs NOorpeLUHoCTb;
NBK — nameputenbHO-BbIMUCIUTENBHBLIN KOMMMEKC;

M — nameputenbHbin Npeodbpa3oBaTenb;

NT — nameputenbHbin TpyOONpoBoA;

MIN — meToamnka MsmepeHunu;

MC — MeCTHOEe CONPOTUBIIEHUE;

MX — MeTponormyeckmne xapaktepuCTUKHU;

[1[] — npeobpasoBarenb AaBneHUA U MaHOMETP;

[13 — nNpoOOOTOOPHLIN 30HA;

[T — npeobpasoBaTenb TeEMNeparypbl UMM TEPMOMETP;
[TOA — npeobpasoBaTenb ANEKTPOAKYCTUYECKUN;

CUN — cpeacreo(a) USBMEPEHUMHA;

CUKI'— cucrema namepeHumn pacxoga n KonnyecrBa rasa;
Y3lP — ynbTpasBykoBOW npeobpasoBaTernb pacxoaa;
YOI — yCcTpOnCTBO ANdA OYUCTKU rasa;

Ol — bopmMmupoBarenb noToka.

5 TpeboBaHuA K noka3aTensamMm TOYHOCTU U3MEPEHUN

OTHOCUTENbHAA pacLUMpPeHHaa HeonpeaeneHHOCTb U3MepPeHnin (NP KoadpduumeHTe oxsara 2) oobeMm-
HOro pacxoaa u obobema rasa, npuMBeeHHbIX K CTAaHAAPTHbIM YCNOBUAM, MO AAHHON METOAMNKE B 3@aBUCUMOCTH
OT YPOBHA TOYHOCTU U3MEPEHUN NMPpUBEAEHa B Tabnuue 2.

Tadbnunuya 2
YpoBeHb TOMHOCTU U3MEPEHUN A b B I
Uy, v Uy, 0,5 0,75 1,5 2,5 5,0

[Tpn BbIDOPE YPOBHA TOYHOCTU U3MEPEHUN PEKOMEHOYETCA PYKOBOACTBOBATLCSH CNEAYIOLLMMU NONOXe-
HUAMMW:
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- 3Ha4Y€eHNe OTHOCUTENBbHOU PACLLUMPEHHOU HeonpeaeneHHOCTU N3MEPEHNN (MPU KO3 MPULIMEHTE OXBa-
Ta 2) 00beMHOro pacxoga n obbema rasa, npuBeeHHbIX K CTAHAAPTHLIM YCNOBUAM, AN BbIOPAHHOIO YPOBHS
TOYHOCTU HE AOJMKHO NMPEBLILLATL YCTAHOBMEHHbLIX HOPM TOYHOCTU U3MEPEHUN;

- €CINU HOPMbIl TOYHOCTU HE YCTAHOBNEHLI, TO AN KOMMEPYECKOro y4yeta u usmMepeHuin B razopacnpee-
NUTENbHbLIX CUCTEMAaX PEKOMEHAYETCA BblOMpPaTh YPOBHU TOYHOCTU, ANA KOTOPbLIX 3HAYEHNE OTHOCUTENBbHOW
pacLUMPEHHOW HeonpeaeneHHOCTU n3aMmepeHun (npm KoadduumneHTe oxsaTa 2) 00beMHOro pacxosa u oobLemMa
rasa, nNpPUBEAEHHbLIX K CTaHAAPTHLIM YCNOBUAM, HE NpPeBLILLAET 2,5 %,

- ANg uaMmepeHnn dakernbHoro ra3a n BbIOPOCOB peKoOMeHAYeTCHa BblOpaTb YPOBEHb TOYHOCTU, ANA KO-
TOPOro 3Ha4eHne OTHOCUTENBbHOW paCLUMPEHHON HeonpeaeneHHOCTU N3MEPEHUN (NPU KOIPMULINEHTE OXBa-
Ta 2) 00ObEeMHOro pacxoaa n oobema rasa, npuBeAeHHbIX K CTaHAAPTHbIM YCNOBUAM, He npeBbillaeT 5,0 %;

- AN U3MEPEHUN NPOMbILLNEHHOINO Ha3HA4YEHUSA YPOBEHL TOYHOCTU BbIOMPAIOT, UCXO0AA U3 IKOHOMUYE-
CKOUW UenecoodpasHoCTu n/nnm HeobxoanmocTu odbecrneyeHns TpedoBaHUN TEXHONMOMMYECKOro npouecca.

6 Metoa namepeHnn

6.1 NMpuMHUMN MeTOA4a U3MEPEHUN

N3mepeHna odbeMHOro pacxoaa n oobema rasa, npuBeaeHHbIX K CTAHAAPTHbLIM YCITOBUAM, BbIMOSTHAIOT
KOCBEHHbIM METOAOM ANHAMUYECKUX U3MEPEHNIN, OCHOBAHHOM Ha n3MepeHunn ¢ nomoLlbio Y3IP 00beMHOoro
pacxoga u oobema rasa npu padboymx ycrnoBusx n Nx nPUBEAEHUN K CTaHAAPTHbIM YCIOBUAM C MOMOLLbIO
cpeacrtBa o0OpaboTKM pe3ynbratoB USMEPEHUN.

[1na npuBeaeHna oobLEMHOro pacxoaa n oobema rasa npu padoumx ycnoBusx K ctraHaapTHbIM YCNOBUAM
MCNONb3YIOT TENNOMUINYECKNE XapPaKTEPUCTUKN U PUSUKO-XUMUYECKUE NapaMETPLI rasa, NnepeyvyeHb KOTOPbIX
B cTaHAapTe yCTaHOBNEH B 3aBUCUMOCTU OT BbIOpaHHOro MeToaa npuBeaeHus.

6.2 MeToa usmepeHun pacxoga u oonemMa rasa npu padboymx ycrnoBuAx

N3amepeHne odbbeMHOro pacxoaga n oobema rasa npu padoumx ycrnoBusax BbIMONMHAOT ¢ nomMmoLlbio Y3I1P,
NPUHLUN AEUCTBUSA KOTOPbIX OCHOBAH Ha 3aBUCUMOCTU PA3HOCTU BPEMEH NPOXOXKAEHUSA YNLTPA3BYKOBOIO UM-
nynbca no U NPoTUB TeYEeHUd rasa mexay [NSA oT cpeaHen CKOpPOCTU ras3a BAONb akyCTUYECKOro NyTHu.

Ha pucyHke 1 npuBeaeHa cxema ogHokaHanbHoro Y3[1P

¢

L

i*‘
#
¢

AKX G L i i

HanpaBneHue
NoTOKa

PUCYHOK 1 — CxeMa ogHoKaHanbHoro Y3I'1P ¢ [1OA, pasMelleHHBIMU B CTEHKE ero Kopnyca

Ha obeunx ctopoHax kopnyca Y3[1P B nonoxxeHnax A n b pasmewuersl N3A, nepegatoime u npuHNMa-
IOLLINE YyNbTPa3BYKOBbIE UMNYNbLCLI. ECNKU pacxop ra3a paBeH HyNiO, TO BPEMSA NPOX0XKAEHUA YNbTPa3BYKOBO-
ro UMNynbCca, HanpPaBneHHOro oT TOYKM A B TOYKY b, OyaeT paBHO BPEMEHU NPOXOXAEHUA YNbTPA3BYKOBOTO

9
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MMNynNbCca, HanpaBnNeHHOro oT ToOYKM b B TOYKy A. ECnun pacxoa rasa HE paBEH HYMIO, TO BPEMA NPOXOXKAEHUS
yNbTPa3BYKOBOro MMMYINbCa (T,g), HAaNnpaBfeHHOro OT TOYKU A B TOYKY B, Oyaer ybbiBaTh, a BPEMS MPOXOXK-
AEHUA yNbTPasByKOBOro UMNynbCa (Tg,), HANPaBNEHHOrO OT TOYMKM B B TOMKY A, — BO3pacTtarb. B nepBom
NPUONMXEeHNN BPEMSA NMPOXOXKAEHUSA YNbTPA3BYKOBOrO UMIMyNbCa MOXET ObITb BbIMUCIEHO MO cpopmynam [4]:

'p

las = 7 25 2705 _ ; (1)
c? - St |+
I 5
A =7 25 25\05 _ (2)
e
rae o, lp, l\» I,,, — CM. PUCYHOK 1.
Ecnu paccTtodHue Ip paBHO / (CM. pucyHoK 1), To dpopmynebl (1) U (2) NPUMYT BUA:
/
_ p .
TaE = 5 05 : (3)
(c —Ww sinzq) +W COSO
'p
1A = B 05 . (4)
(C —Ww sinzq)) —W COSO

Pewas cucremy ypasHeHun, coctoawyo ns dpopmyn (1) u (2) unm (3) u (4) OTHOCUTENBLHO W U ¢, NOIy-

4yum cneaywwme dopmMmynbl 4N pacdeTa cpegHen CKOpOCTM NOTOKA ra3a BAO0Nb aKyCTUYECKOro NyTu U CKOPO-
CTW 3BYKA B rase:

b 1 1
2C080\Tar  Tgp

/
c_!p ( 1, 1 ) |
2\TA5  TpA
B cnyyae npumeHeHuna Y3I'1P, y koTopbix [1SA HaknaabiBaOTCA HA HAPYXHYIO noBepxHOCTb UT, ynbTpa-

3BYKOBOW UMMYNbLC NonagaeTr BO BHYTPEHHIOW nonoctb T, nocne Toro kak npoxoaut 4yepes [1SA 1 CTEHKY

AT. INpu aTom ynbTpa3BykOBOU Nyd NpenoMnaeTca npu nepeceyveHunun rpaHuu mexxay NaA u AT, mexkagy AT u
ra3om, Kak nokasaHo Ha PUCYHKe 2.

B cBA3K ¢ 3TUM obcToaTtenbcTBOM npumeHeHune Y3IP, y koTopbix NT3A HaknagbiBatOTCA HA HAPYXHYIO
noBepxHocTb T, umeeT cneaytoime oCcobeHHOCTU:

- pac4yeT BPEMEH NMPOXOXAEHUNA YNbTPa3BYKOBOr0O UMNYNbCA Tae U Toa AOMKEH NPOBOAUTLCA C YYETOM
BPEMEHU 3aEPXKKU yNbTPa3ByKoBOro nMmnynsca B [13A n B cteHke UT;

- paCCTOAHUE Ip 3aBUCUT OT pa3oBou ckopoctu INSA, TonwmH nu matepuanos UT.

W =

)

(6)

PUMedYaHUue — HacToawunW cTaHgapT He npegycMaTtpuBaeT ncnonb3osaHue Y3IP ¢ HaknagHbeiMK [TOA Ha
TpybonpoBogax, UMeKLLUNX 0ONULOBKY BHYTPEHHEN MOBEPXHOCTU, TaK KakK STO NPUBOAUT K BOSHUKHOBEHUIO AOMNONHUTENb-

HOW MOrpeLlHOCTN N3MEPEHUN, 3HAYEHNE KOTOPOI 3aBUCUT OT TPYAHOKOHTPONNPYeMbIX hakTopoB (TonwmHa obrnunLoBKy,
CKOPOCTb pacnpocTpaHeHuUs 3ByKa B MmaTepunarne oonuuoBku n T.4.).

[lna pacyeta BpeMEHN 3a4EP>KKU N pacCTOAHUS I}D MCNONb3YIOT U3MEPEHHbIE PA30BYIO CKOPOCTL [13A,

TONLKMHY cTeHkn T, ckopocTtu pacnpoctpaHeHusa 3Byka B [13A, B cteHke AT n B rase, a Taikoke 3aKOH NMpenom-
NeHUA yNbTPa3BYKOBOW BONHbLI HA rpaHuUe cpea

sindnaa _ SINOT _ sino (7)
CroA CT c
rae Opaa, O ¢ — CM. PUCYHOK 2;
Chsar O € — CKOPOCTb pacnpoctpaHeHus 3syka B [MOA, B cteHke MIT n B raze, COOTBETCTBEHHO.

10
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3MepeHHbIe cpeaHne CKOPOCTU NOTOKA ra3a BAOMNMb aKyCTUYECKUX NYyTEN, NPOBEPEHHBLIE HA AOCTOBEPHOCTb
1M yCpeaHEHHbIE N0 BpeMEeHU, NPUMEHAIOT ANnd pacyeTa cpeaHen CKOpOoCTU ra3a B uamepurernbHom ceveHun Y3l1P.

¢‘I‘ISA ¢T MOA CteHka AT

\\’ RN "4
ORI
AR |
LA TR L L P T T

/

,

|
|

,

/

D

ZX
N

PUCYHOK 2 — CxeMa ogHoKaHanbHoro Y3l'1P ¢ [1OA, pasMelleHHbIMU Ha HapyXHoW noBepxHocTn T

Bua doyHKUMM, UCNONb3YyEMOU ANd pacyeTa cpeaHeNn CKoOpoCcTu rasa B uameputensHom ceyeHumn Y3I1P
3aBUCUT OT YUCNa aKyCTUYECKNX KaHANOB, KOHpUrypauum nx pasMmeLleHud, a Takke npuMeHa4e MOro U3arotToBu-
Tenem Y3I1P nogxoaa K ydyeTy napamMeTpoB NOTOKA U Cpeabl.

Ecnun Bce akyCcTu4eckme KaHarnbl pacnonoXeHbl 0oAMHaKkoBO OTHOCUTENLHO OCU UBMEPUTENBLHOIO y4acTKa
(kopnyca Y3I1P), To cpeaHioo CKOPOCTL ra3a B U3sMepuTenbHoOM cevyeHun Y3I'1P paccyuTbiBalOT N0 popmMmyne

1 o
Wa = Kn g 2.Wi | (8)
=1
riem — 4uUCNO aKyCTUYECKUX KaHanoB;
W, — CpeaHss CKOpPOCTb rasa BAOMb akyCTUYECKOro KaHana;
K, — KO3(PPULMEHT, yYNTbIBAIOLLUN MONOXKEHNE aKyCTUYECKUX KaHanoB OTHOCUTENbHO OCU U3MEPU-
TenbHoro y4yacrtka (kopnyca Y3I[1P), snuaHne yucna Re n wepoxoBaToCTU BHYTPEHHUX CTEHOK
NT.

EcCnn akyCTUYecKMe KaHanbl UMEKT pasnnyHoe pacnonoXXeHue OTHOCUTENbHO OCU U3MEPUTENBLHOTIO
ydacTtka (kopnyca Y3[1P), To cpeaHioo cCKOpocTb ra3a B U3MepuUTenbHoM cevyeHunn Y3I[1P paccyuTbiBaloT Mno
dhopmMynam:

- MPU CYMMUPOBAHNN C NOCTOAHHbLIM B3BELUMBAHUEM

T
Wo =D W;f; (9)
=1
rnef;, — MNOCTOsIHHbIM BECOBOWN KOIPPULMEHT, yYUTbIBAOLLIMWA AOMO0 CPEAHEN CKOPOCTYU rasa no i-my aky-

CTUYECKOMY KaHany B cpeaHen CKOpPOCTU ra3a B U3aMmeputenbHoM cedeHun Y3I1P;
- NPU CYMMUPOBaHUU C NEPEMEHHbIM B3BELUNBAHUEM

11
Wa = Wil (10)
f—=

11
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roe f; — nepeMeHHbIM BECOBOW KOIMPPULIMEHT, y4UTbIBAIOLLIMA JOMNO CpeaHEN CKOPOCTU ra3a no i-My aky-
CTUYECKOMY KaHany B CpeaAHEen CKOPOCTU rasa B uameputenbHom ceyeHum Y3I'1P, onpeaendaemMsbin
Ha OCHOBE 3aJaHHbIX UMM U3MEPEHHbBLIX MEPEMEHHbIX.
[1podPnnb CKOPOCTEN NOTOKA ABNAETCA PyHKUMEN Yncna Re u wepoxoBaTtoCTU BHYTPEHHUX NOBEPXHO-
cten AT un kopnyca Y3I'1P.
Uncna Re paccyutbiBalOT Mo M3BECTHOMY BHYTPEHHEMY ANMAMETPY Kopnyca Y3I'1P, usmMepeHHOU CKOpO-
CTW ra3a U 3Ha4eHUaM NNOTHOCTU U ANHAMNYECKOWN BA3KOCTU rasa no cnegyroiwlen dpopmyne

Re:@. (11)

MeToabl U cnoco®Obl KoMneHcauun BAMAHUA Yncna Re Ha nokasaHua Y3IP onpenenatoTca nx naroto-
BUTENEM.

C uenbto obecne4vyeHns 3adBNEHHON TOYHOCTU U3MEPEHUN, LLEPOXOBATOCTb BHYTPEHHUX NOBEPXHOCTEN
T n kopnyca Y3I'IP gomkHa HaxoauTbCA B npeaenax, yctTaHoBNEHHbIX uaroroeurtenem Y3I1P

[na komneHcaunun norpeuHocten Y3I1P, 00ycrnoBneHHbIX OTKIMOHEHUEM €r0 reOMETPUYECKUX napame-
TPOB OT UX HOMUHaNbHbLIX 3HAYEHUN, BCNEACTBUE NMPON3BOACTBEHHLIX AOMYCKOB 1 AONYLUEHUAMU B NPUHATON
MOJENU pac4yeTa cpeiHeEN CKOPOCTU rasa B U3MepPUTENbHOM cedeHuUn Y3IP, u3arotoButenemM MOXKeET ObITb NPU-
MEHEH KOPPEKTUPYIOLLNA UMM KannopoBOYHbIN KO3 dunumeHT. B odwem cnydyae o0beMHbIN pacxon rasa npwu
pPabo4YnX YCNOBUAX C YYETOM KOPPEKTUPYIOLLIETO N KANUOPOBOYHOIO KO3dduumeHTa MOXET ObITb BbIYUCIEH
no oopmyne

m
_ 'pj 1 1
=
rae K — KOPPEeKTUPYIOLWUA nnu KanndpoBoYvHbIA KoaddpuumeHT Y3IP

[pun oTNn4MM TemnepaTypbl U AaBnNeHUsa rasa npu padboymnx ycnoBusax ot yCrnoBuUn, NPu KOTOPbIX YCTAHAaB-
NnMMBanuUcb MeTpornornvyeckue xapakrepuctukm Y3I1P, B ero nokazaHusAax BO3HUKAET AOMNONMHUTENLHAA NOrpeLL-
HOCTb, OOYCNoBNeHHaAA U3MEHEHUEM TEOMETPUYECKNX napameTpoB Koprnyca Y3IP. Ecnu gaHHaa gononHm-
TenbHaa NorpeLHoOCTb ABNAETCH 3HAYNMOM, T.€. npesbillaeT 1/6 ocHoBHOU norpelHocTn Y3IP, To nokasaHus
Y3I'P koppekTupytorT nytem yMHOXXEHUA 3HAYEHUA pacxoda Ha nonpaBOYHbIM KOIMMUUNEHT, YYUTbIBAIOLLUN
N3MEHEHNE TEOMETPUYECKNX NapaMeTPOB ero Kopnyca, o0ycrnoBrneHHbl€ UBMEHEHUEM TEMNEpPATYPbl U AAaB-
neHuda rasa. Pac4yeTr nonpaBo4vHOro KosdduumeHta MOXKET NPOoBOAUTLCA MO U3MEPEHHbLIM 3HAYEHUAM UMK
YCINMOBHO-MOCTOAHHLIM 3HAYEHUAM TEMNEpPATYpPbl U AaBNEHNA rasa.

Ecnu nonpaBO4HbIN KOIMPPULIMEHT HE NMPUMEHAETCHA, TO AaHHAA AONONMHUTENBbHAA NOTPELLUHOCTb AO0JK-
Ha y4YUTbIBATbCA NPU pacyeTe HEONPEAENEHHOCTU UBMEPEHUN pacxoda U KOnnyecTBa rasa.

[1na uenen oueHKNn HeoOXOAMMOCTU KOPPEKTUPOBKKU NoKazaHun Y3I1P MOXXeT ObITb NCNOMb30BaHAa ynpo-
LLUEeHHAas MOAENb pacyeTa A0NONMHUTENBHON NOrPELLHOCTU, 0OYCNOBNEHHOW N3MEHEHUEM TEMMNEPATYPbI N AaB-
NNEHUA rasa, npuBeaAeHHada B NPUNOXeHUu A.

6.3 MeTtoabl npuBeaeHunAa pacxoaa u oobema rasa K CtTaHaAapTHbIM YCIIOBUAM

6.3.1 NpuBegeHne 3aHa4yeHnsa o0 bEMHOro pacxoaa unm oobema rasa rnpu padounx ycnoBuAx K CTaHgapT-
HbIM YCNOBUAM B 3aBUCUMOCTU OT npumeHaembliXx CY napameTpoB NoToKa U cpebl BbIMOMHAKT C MPUMEHEHMU-
eM METOA0B, NMPUBEAEHHbLIX B Tabnuue 3.

Tadbnunuya 3
HanmeHoBaHKe
Tun cpebl
MeToda
plZ-nepecyeT [@3bl, 4NA KOTOPbLIX UMEKTCA AaHHble 0 KOIPPULNEHTE CXHUMAEMOCTU (CM. 6.4)
p-NepecyeT [@3bl, 4NA KOTOPbLIX OTCYTCTBYIOT AaHHbIE 0 KO PULNEHTE CHKUMAEMOCTU (CM. 6.4) UNN TOMHOCTL
CYLLECTBYHOLUNX pacYETHBIX METOA OB HE YAOBNETBOPSAET TpeboBaHUAM HaCTOSALLEro ctaHfapTa

6.3.2 B cnyyae npuMmeHeHua metoaa «prTZ-nepecyera» oObEMHbLIN pacxoq, NPUBEAEHHbIN K CTaHOapT-
HbIM YCMOBUAM, PpacCYUTbIBAKOT MO popmMyne

12
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Z.
dc = Kig)0v 3 ? = Kg) 0y %% (13)
rne
— TC
Ke) = 2 (14)

ObObeM rasa, npuBeeHHbIN K CTAHAAPTHbLIM YCITOBUAM, PACCYMTbLIBAIOT N0 pOopMynam:
- NPU ANUCKPETHOM UHTErPUPOBaHNN PYHKLUN pacxoaa No BPEMEHU T C HEPABHOMEPHbIMU UHTEPBANaMi
ANCKpETU3aunm At;

I

D;
V, ng( )q\,.! A —ZK \; Trc AT (15)
=

- MPU AUCKPETHOM UHTETPUPOBAHUK (PYHKLMN pacxoaa No BPEMEHU T C PABHOMEPHbLIM MHTEPBANoOM AUC-
KpeTu3auum At

Z.
D;
V. = AT §1K 5)av; ZI T" AT §1K 5)av; TK, (16)
/ /

- PN AUCKPETU3aunu obbema rasa

V. =

Zi T; F'TK; T

VR

1
—

K( V. Zei pj ZK AV, Pi (17)

{

6.3.3 B cnyyae npumeHeHna metoga «p-nepecyera» o00beMHbIM pacxod, NPUMBEAEHHbLIN K CTaHAAPTHbLIM
YCNOBUAM, pacCYUTbIBAKOT MO PopmMyne

QCZQ\!%' (18)

ObbeM rasa, npuBeaeHHbIM K CTaHAAPTHLIM YCNOBUAM, paCCYUTbLIBAIOT MO POpMynam:
- NPU AUCKPETHOM UHTErpPUPOBaHNN APYHKLMN pacxoaa No BPEMEHU T C HEPABHOMEPHbLIMU UHTEPBAaNamMun
AncKkpeTusaumm At

I
Vo =2 qv, , - AT;: (19)

. C;
=1 "

- MPU AUCKPETHOM UHTETPUPOBAHUK (PYHKLUMIN pacxoga No BPEMEHU T C PaBHOMEPHbLIM MHTEPBANoOM AUC-
KpeTu3auum At

V. = Achq\,! - (20)
=1 "

- NP ANCKPETN3aunn obbema rasa

I
p.
A =Z1A\/fp—;. (21)
[ =

6.3.4 3Ha4yeHne AV, onpeaenstotr no popmMyne

_ N (22)
AV, = Knp”
rne N, — oOuee yncno nMmnynbcos, popmupyemblx Y3I1P, 3a i-n nHTepsan BpeMeHn U3MepPEHUN.

Ecnn 3agaHa ueHa nmnynbca BbixogHoro curHana Y3I1P, 1o koadhduumneHT npeodpasoBaHna pacCcynTbl-
BalOT No popmyne
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Kip = T &

rae L, .- — LeHa umnynbca BbixoagHoro curdana UM Y3liP M3/umMn.

6.4 OnpeneneHue TennoPuU3NYECKNX XapakTepUCTUK 1 PU3NKO-XMMUYECKUX NapamMeTpoB rasa

6.4.1 B cnyyae npumeHeHna mMetoga «p IZ-nepecyera» onpeaendator PakTopbl CKMMAeMOCTK ra3a npu
pPaboYnNX N CTAHAAPTHLIX YCIMOBUAX UNU KOIPMULIMEHT CXMMAEMOCTHU rasa.

MpumeydyaHune — KosdhbdUUNEHT CKUMAEMOCTH raza MOXET OblTb BbIYUCNEH C UCMOSTB30BAHNEM 3HAYEHUA
haKTOPOB CXMMaeMOCTU rasa npu padbodnx ycnoBuUsaxX U cTaHAapTHLIX YCIOBUSX Mo hopmMyne

4
K_Z—G. (24)

B cny4yae npumeHeHusa mMetToga «p-nepecyera» onpeaensaioT NAOTHOCTL rasa npu padbounx n ctaHaapr-
HbIX YCIOBUAX.
6.4.2 dusnyeckne cBONCTBA rasa MoryT ObITb onpeaeneHbl NyTemM NPAMbIX U3MEPEHUN NN KOCBEHHbLIM

METOA0M HA OCHOBE AAaHHbIX, aTTECTOBAHHbLIX B KQYECTBE CTAHAAPTHbLIX CNPaBOYHbIX AaHHbIX Kateropun CTA
unn Ch (cMm. FOCT 8.566).

[MTpnuMedyaHune —[ng onpegeneHnsa dOU3NYECKNX CBOUCTB raza pekoMeHayeTca NPUMEHATb TOT METO/,, KOTOPbIA

AJ1A yCJ'IOBI/IVI VISMepeHI/Iﬁ nMeeT HaMMeHbLUYH MNMOrpellHOCTb. |_|pl/| 9TOM clegyer ydUTbiBaTb SKOHOMWNYMECKYHO LeleCo-
06p83HOCTI:> ero nNpMMeHeHUnA.

6.4.3 dakTop CXKUMAEMOCTU OAHOKOMMOHEHTHbLIX ra3oB MNPU CTaAaHAAPTHbLIX YCNOBUAX ONpeaeEns-
0T, UCMONb3yHA aTTECTOBAHHbIE B KAYECTBE CTAHAAPTHbLIX CNpPaBOYHbIX AaHHbIE (CM., HANpumep, Tadbnuuy 2
[OCT 31369 n tabnuuy 1 TOCT 30319.1).

dakTop CKMMaeMOCTU MHOTOKOMMOHEHTHOrO rasa npu CtaHAapTHbIX YCNOBUAX PacCYUTLIBAKOT MO U3-
MEPEHHOMY KOMMOHEHTHOMY COCTaBY C UCMNONb30BAHUEM CTAHAAPTU30BAHHbLIX UMW aTTECTOBAHHbLIX METOAUK.

[TpumMedyaHne — PakTop CHUMAEMOCTU NPUPOAHOro rasa Npu cTaHAapTHLIX YCNOBUAX PEKOMEHAYETCA pac-
CYUTbIBATL B COOTBETCTBUU ¢ TpeboBaHnammn [OCT 31369.

dakTop CHXMMaemMoCcTu MHOTOKOMMNOHEHTHONO MU OAHOKOMMNOHEHTHOrO rasa npu ctaHaapTHbIX YCNOBUAX
MOXET ObITb paccynTaH No ypaBHEHUIO COCTOSAHUA AN AaHHOoro rasanpu 7'=T7. n p=p..

6.4.4 QaKTop C:XMMAEMOCTU OAHOKOMMOHEHTHbIX ra3oB Npu pado4vmnx yCroBusX pacCyUTbIBAIOT N0 M3MEPEH-
HbIM 3HAQYEHUAM AaBNEeHUdA U TeEMNEPaTypbl ra3a, a MHOTOKOMMNOHEHTHOrO rada — nNo M3MEpPEHHbIM 3HAYEHUAM JaB-
neHunsa, Temneparypbl 1 KOMMNOHEHTHOMY COCTaBY ra3a, ¢ NpUMeHeHneM ypaBHeHUA COCTOAHMUA AN AaHHOro rasa.

6.4.5 [1lna onpeaeneHna nNnoTHOCTU ra3a npu CTaHAapPTHbIX YCNOBUAX MPUMEHAIOT OAUH U3 CNEeaVYIoLLNX
METO0B:

a) KOCBEHHbIU METOA;
0) nukHomeTpudecknunn metoa no NOCT 17310;
B) METOA U3MEPEHUN C NOMOLLIbIO MOTOKOBOIO NIOTHOMEpPA.

[1opM NPUMEHEHMU KOCBEHHOI0 METoAa MMAOTHOCTb rasa npu CTaHAAPTHbIX YCNOBUAX PEKOMEHAYETCH
paccynTbiBaTbL N0 PpopmMyne

_an3 Mp
pc =10 RTCEC | (29)

MonsapHy0 Maccy MHOTOKOMIMOHEHTHOTO ra3a BbIMUCIIAKOT N0 DOPMYIIE

M=) (x;M;) (26)

-

=1

rane M. — wmonspHas macca /-ro KOMNOHEHTA,;
N — 4ucno KOMNOHEHTOB ra3sa.

KOMMNOHEHTHbLIN COCTaB rasa M3MepsT C NMOMOLLLIO NOTOKOBOro xpomarorpada nubo nadopatopHoro
xpomMarorpada B XMMUKO-aHaNUTUYECKMUX nabopaTtopusx.

6.4.6 [1na auarHoctuku pabotbl Y3I1P ncnonb3yior 3Ha4eHne TEOPETUYECKON CKOPOCTU pacnpoCTpPaHEHUS
3BYyKa B rase, KOTopoe cpaBHUBAIOT CO 3HAYEHUEM CKOPOCTU pacnpocTpaHeHnsa 3ByKa B rase, usmepeHHboiMm Y3I'1P.

14
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CKOpPOCTb pacnpocTpaHeHnsa 3ByKa B 0O4HOKOMMNOHEHTHbIX ra3ax pacC4y1MTbIBalOT N0 U3MEPEHHbLIM 3HAYE-
HUAM JaBNEeHUda U TeMneparypbl rasa, a B MHOrOKOMMOHEHTHbIX radax no u3aMepeHHbIM 3Ha4YeHUAM JaBNeHus,
TeMneparypbl M KOMNOHEHTHOMY COCTAaBY rasa.

Ecnn paboyen cpeaon aBnsaeTca NpupoaHbIin ra3, B KOTOPOM MonapHaa aonsa meraHa meHee 90 %, 10
MONAPHYIO A0N0 MEeTaHa pekoMmeHayeTca onpeaenartb snpamyto (cm. [OCT 31371.7).

CKOpPOCTb pacnpocTpaHeHnqa 3ByKa B rase cneayer paccyutbiBaTb B COOTBETCTBUM C anroputMamm, OcC-
HOBAHHbLIMW HA UCNONMb30BaAHUKN CNeayoLUX YpaBHEHUN:

- 10,5
3RT “p 0Z
_10 T .[Z+p($)T:|> (27)

M
|

hY

-

0%
0,9
_ 3 RT ’

e C, U ¢, — n3odapHas u n3oxopHas ygenbHble TennoemMmkoctu rasa, Ibx/(monb-K) nnu Ix/(kr-K);
kK — nokasatenb aguadartsbl rasa.

7 TpeboBaHMA K KBanndukaumm oocnyxxmsarol,ero nepcoHana n 6e3onacHoOCT

7.1 TpeboBaHUA K KBanudpunkaumm oocnyxmBarLwero nepcoHana

K npoBegeHunto namepeHnn m moHtaxxy C n obopygosaHusa gonyckarTcd nuua, U3yduBLLune Tpebo-
BAaHNA HACTOALLEro craHgapra, aKcnnyatauMoHHOMW gokymMeHTauun Ha CKW 1 BcnomMoratenbHble U AONONHUK-
TENbHbIE YCTPOUCTBA, NMPOLUEALLUME UHCTPYKTAX MO OXpaHe Tpyaa, NoONy4YnBLUME AOMYCK K CAMOCTOATENLHON
paboTe n nMmetoLne KBanmPmnkaLunoHHyIo rpynny no anekrpoodesonacHocTun He Huxe lI.

7.2 TpeboBaHUA 6e30NacHOCTM

7.2.1 'lpn moHTaxe n akcnnyaraunm CW, scnomoraTtenbHbIX N AONONMHUTENBHbLIX YCTPOUCTB AOMMXHbI CO-
ontoaarbcsa TpedoBaHUA, HOPMbI U NpaBuna, onpeaensemoie B [5] — [9].

[.2.2 MNepen moHtaxxom CH, BcnomoratenbHbIX U AONOMHUTENbHbIX YCTPOUCTB HEODXOAMMO 00paTUTL
BHUMaHUE HA NX COOTBETCTBME IKCnNyaTaLUMOHHOW AOKYMEHTauUWW, HANU4Yne U LENOCTHOCTbL MapKUPOBOK
B3PbIBO3ALUUTbI, HANMMMYNE N LIENOCTHOCTb KPENEXHbIX 3NEMEHTOB, 000no4eK (KOprnycoB).

7.2.3 [lpn noarotoBke U npoBeaeHUn paboT HA U3IMepPUTENbLHOM 000PYA0BaAHUN AOMKHbI CODMOAATLCA
YCTAHOBJIEHHbIE NpaBuna U AEUCTBYIOLLUME TEXHUYECKNE UHCTPYKLIMKU, pacnpoCTpaHAoLMecs Ha gaHHbIN BUA
obopynoBaHuA.

MHCTPpYKUMKM no 3kcnnyataumm odopyaosaHua u CU aomkHbl ObITb AOCTYNHLI 0OCNY>XUBAIOLLIEMY MeEpP-
cCoHany.

{.2.4 YpoBeHb U BUA B3pbiBo3aLLUUThl CH, BCnoMoratenbHbIX U AONONHUTENBbHbIX YCTPOUCTB AOIMKHbI CO-
OTBETCTBOBATb KNACCY B3PbIBOOMACHbLIX 30H, KATETOPUN U Tpynne B3PbIBOOMNACHbLIX CMECEMN.

/.2.5 YcTaHOBKa U AeMOHTaX obopyaoBaHusa Ha T, npoBegeHne PEMOHTHbLIX MU TEXHUYECKUX padoT
OOIMKHbI NPON3BOAUTBLCA TONMbKO Ha pasrpyXeHHbix no gasneHuto AT. B cnyyae namepeHnun roprovmnx rasoB
NN ra3oB C TOKCUYHbIM AEUCTBUEM HeODXoaAnMa npeaBaputensHasa npoayska AT BO3ayXOM NN UHEPTHLIM
rasomM. Ecnu ras ¢ noBbILUEHHbLIM COAEpPXaHUEM Cepbl, TO NPOAYBKA rasonpoBOAOB CXaTbiIM BO3QYyXOM 3a-
npeLyaeTcs.

{.2.6 MoHTaxk C Heobxoanmo Npon3BoAnUTb B CTPOroOM COOTBETCTBUN C NX CXEMOW BHELLUHUX COeINHE-
HUW. 3anpeLlaeTca BHOCUTb Kakne-nmdo n3mMeHeHUs B SNEKTPUYECKYIO CXEMY COEAUHEHUN, a TaKXKe UCMNOSb-
30BaTb NOObLIE 3anacHble YacTu, HE NPeayCMOTPEHHbIE 3KCNyaTauMoHHON AOKYMeHTaumen 6e3 cornacoBa-
HUA ¢ usrotosutenem CH.

7.2.7 I'pn moHTaxke obopyaoBaHua maccon bonee 50 kr HE0OX0AMMO UCMONbL30BATb MNOAbEMHbIE MEXAHMU3MbI.

{.2.8 B npouecce akcnnyartauun CW, scnomoratenbHbl€ U AOMNONMHUTENBbHBLIE YCTPOUCTBA AOIMKHbI NOA-
Bepratbcsd BHeLLHEMY ocMOoTpy nepcoHanom CUKI ¢ uenbio onpeaeneHnsa nx TEXHUYEeCKoro coctoaHmna. Cpoku
npoBeAeHNna OCMOTPOB, UX NEPUOANYHOCTb U 00BbEMBI AOIMKHbI YCTaHABNUBATLCA rpadoukom, pa3padoTaHHbIM
Cny>kboin, oTBETCTBEHHOWN 3a TexHudveckoe coctodaHue CUIKT. INMpun onpeaeneHun cpokoB OoCMOTPa AOMMKHbI
y4uTbIBaTbCA ycnoBusa akcnnyartaummn CUKI.
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8 TpeboBaHuA K yCcnoBUaAM NpoBeaeHUA U3MEPEHUN

8.1 YcnoBusa npumMmeHeHuA cpeacTtB USMepPeHUun, oopadoTKu pe3yrnbraTtoB U3MEePEHUN W
BCMNOMOraTesibHbIX YCTPOUCTB

8.1.1 YcnoBuda npoBeaeHNa U3MEPEHUN (JaBNeHue, TemMnepartypa n BrNaXHOCTb OKpy>KaloLlen cpeabl)
nna CU, cpeacts 00padboTku pe3ynbraTtoB U3MEPEHUN U BCMOMOraTernbHbIX YCTPOUCTB A0 KHbI COOTBETCTBO-
BaTb TPeOOBAHUSAM, YCTAHOBIMEHHbLIM UX U3rOTOBUTENAMMU.

8.1.2 HanpaXeHHOCTb NMOCTOAHHbIX U MEPEMEHHbLIX 3NMEKTPOMArHUTHbLIX NONENU, a TaKKe YPOBEHb UHAY-
cCTpuarnbHbIX paanonoMex He A0SKHbI NPeBbILLAThL NPeaenoB, YCTAHOBNEHHbIX U3TOTOBUTENEM NPUMEHAEMbIX
CW, cpeacts o0padoTKn pe3ynsratoB U3SMEPEHUN U BCMTOMOraTrenbHbIX YCTPOUCTB. ECcnu B aKcnnyaTtauMoOHHOW
NOKYMEHTALUUKN U3rOTOBUTENSA AAHHbIE Npeaenbl He yKa3aHbl, TO HANPAXEHHOCTb 3MNEKTPOMAarHUTHbIX NMONEN
HEe AOIMKHA NPeBbLILLATL NPEAENbHO A0MYCKAeMbIX YPOBHEN, YCTAHOBNEHHbIX K YCMOBUAM Tpyda o0cny>KnuBa-
toero nepcoHana CUKTI.

8.1.3 Xapaktepuctuku anekrpocHabxeHuna CW, cpeacrs oopaboTkmn pesynbratoB USMEPEHUN U BCITIOMO-
raTenbHbIX YCTPOUCTB AOIMKHbI COOTBETCTBOBATL TPEOOBAHUAM UX SKCNNyartauMoOHHOW JOKYMEHTALUUMN.

8.1.4 CU cnepyet pasmeLuaTb Baanu oT UICTOMHUKOB BUbpaunn n/vnu npuMeHATb MEPbLI N0 €€ MUHUMMN-
3aumn. Npn Hann4YMmM COOTBETCTBYIOLUMX TpedboBaHun usrotoeutensa CU ypoBHKM BUOpaLmnn B MeCTax pasme-
LeHna C He AomKHbI NPEeBbLILLATL YCTAHOBMEHHbIX N3TOTOBUTENEM NPEAENOB.

8.2 [NlapamMeTpbl NOTOKA U cpeabl

8.2.1 Nlamepaemon cpeaoun aBnaetcd oqgHOKOMMOHEHTHbIM UMM MHOTOKOMMOHEHTHbLIN ra3, HaxoaALLUNCS
B OAHOMA3HOM COCTOAHUN U OAHOPOAHLIN MO PU3NYECKMM CBONCTBAM.

[TpuymMmedyaHna

1 a3 cynTaeTcq OAHOPOAHBIM, €CJ1N €10 CBOUCTBa (COCTaB, NJIOTHOCTE, AaBJ1ICHNE K ,El,p) NIMEHAKTCAH B MNMPOCTPaH-
CTBe HelpePbIBHO.

2 [ a3 cynTaeTco OJJ,HOCbaSHbIM, eCJ1n BCe €10 COCTaBJIAKLLNE YaCTU MNMPpUHaAllexXart ra3006paaHomy COCTOAHKNIO.

Tun ra3oB, And KoTopbix NnpeaHasHavyeH YJ3[1P, yctaHaBnMBaEeT ero uarotToBUTENb.

[TpucyTCTBME HEKOTOPLIX KOMMOHEHTOB B ra3e MOXXET BO3Z1ENCTBOBATbL HA paboyne xapakrepuctukm Y3IiP
B 4aCcTHOCTU, BLICOKME YPOBHU ABYOKUCHK yrnepoaa u Bogopoaa B ra3o0BON CMECU MOTYT BINUATL U AaXXe NPUOCTa-
HOBUTbL (PyHKLIMOHUpoBaHUe Y3I1P BcneacTrBue Mx CBOMCTBA 3BYKOMOrNoLleHUda. B HMXKecneayoLwmnx crnyyvyasx
BO3MOXXHOCTb NpumMeHeHunsa Y3I'P yctaHaBnnBaeTca Ha OCHOBE KOHCynbTrauun ¢ ero usrorosurenem [10]:

- Korga obobeMHaa gona Auokcuaa yrnepoaa oxmagaercd Bbilue 3 %:;

- PN 3HAYEeHUAX TeMNepaTypbl U JaBneHus rasa, OnM3kux KpUTU4eckum 3HadeHusam (7 — 7, <1 K n
p—p,<0,1Mlla);

- Koraa cyMMapHbIN YPOBEHL CEPbl N3 BELLECTB TUNA CEpoBOAOPOaAAa, MEPKANTAHOB (TUOMOB) U 3NEMEH-
TapHOW cepbl npeBbiaeT 320 MKMONbL/MONb;

- MPU CONEBbLIX OTNOXEHUAX HA BHYTPEHHEU noBepxHocTu kopnyca Y3I1P n UT.

8.2.2 CKOPOCTb NOTOKA, pacxoa, TeMmneparypa u gaBrneHune rasa AomKHbl HAX0AUTbCA B npeaenax, Aony-
ckaembIx nsrotoputenem ana npumerHsaembix Y3I1P, u B npeaenax, obecneunBatomx TpeboBaHnA K TOMHOCTU
BbIMONMHEHUSA U3MEPEHUMN.

[1pn 3TOM TemnepaTtypa rasa gomxHa ObiTb BbllLE TOYKM POCLI MO Bnare W BbllLe Temneparypbl KOH-
JeHcaunn rasa unu ero KOMNOHEHTOB, B criydyae n3amepeHnm MHONOKOMMOHEHTHOro rasa. Ecnu namepaemMomn

cpeaon ABnAKTCA CMEeCU YrneBOoAOPOAHbIX ra3oB (Hanpumep, NpupoaHbin UMM HETAHOU ras), TO JOJKHbI
OTCYTCTBOBATbL YCNOBUA ANA 00pa3oBaHUA ruapaTos.

9 CpeacrBa namepeHnn, oopadoTku, BCroMorarteribHbIe U AONOSNMHUTESIbHbIE
YCTPOUCTBA

9.1 TpeboBaHUA K COCTaABY CpeacTB U3sMepeHUn, oopadboTKn, BCcnomMmoraternbHbIX U
OONOSTHUTESNIbHbIX YCTPOUCTB

9.1.1 CocraB cpeaICTB nuamepeHnin, oopadoTkn, BCnoMmorarernbHbIX U AOMONHUTENbHbIX YCTPOUCTB Orpe-
aenaerca npuMmeHaemMbiM METOA0M Nepecyeta oObEMHOro pacxoga U oobema rasa npu padbovmnx ycnoBusx K

CTaHAAaPTHbLIM ycnoBuam, npoussoantenbHOCTbiO CUKI, TpebyembiM ypOBHEM TOYHOCTU U3SMEPEHUN U HEOD-
XOAUMOWN CTENEHBLID aBTOMAaTU3aLUUN.
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B o0Lwem cnyyae npu BbINONTHEHUN U3SMEPEHUIN NMPUMEHSIOT:

- OCHOBHbIe CI;

- cpeacTBa 00PabOTKM pe3ynbraToB USMEPEHUN;

- gononHuTenbHble CI;

- BCNOMOTaTENbHbIE YCTPONUCTBA,

- JONONHUTENbHbIE YCTPOUCTBA.

[Mpn HeobxoaumocTn nepegayun nHdopmaumm ¢ CUKI gomkHbl ObiITb AOMNOMHUTENBLHO NPEAYCMOTPEHbI

cpeacTBa U KaHarnbl nepeaadun AaHHbIX.
9.1.2 CocTtaB ocHOBHbIX C BbIOMpAlOT B COOTBETCTBUKU C Tabnuuen 4.

Tadbnunuya 4
HeobxoanmMocTe NpuMeHeHKUAa CH ana MeTo4oB nepecueTa:
HanmeHoBaHue CH PTZ-nepecyeT ANA rasos:
p-nepecueT
OAHOKOMMOHEHTHbI MHOTOKOMMOHEHTHbIN

CW naBneHus + + 4)
CU Temnepatypsl + + 4)
Y3I'1P + + +
XpomaTorpad — Dn2 9)
CW nnoTHOCTK Npn paboumnx ycrnoBmuax — — +
CW nNOTHOCTH NpU cTaHAapPTHbLIX - DATES) 6)
yCINOBUAX

«—» — CW He TpebyeTcqa, «+» — Hanndme CU obasatensHo.

1) Hanuume CU Ha CUKT He oBs3aTenbHO, ecrnv AoNyCcKaeTcs UCNONb3oBaTh pe3ynsTaThl aHanm3oB XMMUKO-aHa-
nuTU4ecKkux nadopatopuin, NonyvYeHHbIX B peadynerate otoopa npod Ha CUKT, nnbo pesyneraTtel aHanM3oB XMMUKO-aHa-
nuTU4ecKnx nabopatopui NN aBTOMaTU3NPOBaHHbLIX U3MEPEHUN B MeCTaX, YCTAHOBMTEHHLIX C MPUMEHEHNEM KYCTOBOIO

METOLa pa3dMelleHNA aHaJINTUYEeCKOTIo 060pyﬂ,OBaHI/IFI.

2) CU He TpebyeTcs, ecnv cpenoin ABNAETCS NPUPOAHBIA ras, hakTop CXMMaeMOCT KOTOPOro pacCyHUTLIBAKOT MO
MNMOTHOCTU rasa Npu cTaHAapTHBIX YCIOBUSX, onpeieneHHOn MMKHOMETPUYECKUM METOAOM WU NyTEM NPSMBIX U3Mepe-

HWUI, N NO 3HAYEHUAM X, U X,
3) CU He TpebyeTca fpu Hanuyum xpomaTorpada.

4) CU TpebyeTca TONMLKO Npu HeoBX0AMMOCTW KOMMEHCALMN BAMAHUA AaBNeHns U TeMnepaTypbl Ha nokasaHus

Y3I'P n/unn nnotHoOMepa.
) CU TpebyeTcs, ecrnu NNOTHOCTb NPU CTaH4apTHLIX YCIOBUSAX paccHMTLIBAKOT N0 KOMMNOHEHTHOMY COCTaBYy.

6) 1IN MHOroKOMMOHEHTHBIX ra3oB CU TpebyeTcsa Npu oTCYTCTBUMU XpomaTorpada.

B 3aBucumoctu ot npoussoautenbHoctu CUIKI B coctaBe oCHOBHbIX CU npeaycmarpuBalroT oguH UNK
Heckonbko YJ3I'1P.

[Mpn Hanu4umn Heckonbknx Y3IP nx ycraHasnusalotT HA T, 00ObegUHEHHbIX B KONNEKTOPHYIO CUCTEMY.

Ha obbekTax, rae HegonycTUMO npekpaLleHne nogadum ra3a u npepbiBaHne NAMepPeHnn, crnegyet npes-
YCMOTPETL pe3epBHbIN Y3IP, koTopbin ycTaHaBnMBaloT HA pe3epBHOM VT M UCNONb3ylOT BO BPEMA PEMOHTA
paboyero AT unu noBepku (kannbposku) padbouunx Y3I1P

Ha obObekTax, gonyckaroLmnx BPpEMEHHOE NpeKpaLleHne nogadn rasa, AonyckaeTcsa He npeaycmaTpum-
BaTb pe3epBHbIN Y3I1P.

9.1.3 lna obpaboTku pe3ynbratoB n3MepeHnin NnpuMeHatoT Boldncnutenu nnm NBK.

Cpeacrea 00paboTKn pe3ynbratoB U3MEepPEeHUn A0MmKHbl NPeobpa3oBbIBaTh BbIXOAHbLIE CUrHANIbI OCHOBHbIX
CW, aBToMaTn4yeckn onpeaendartb 00beMHbIM pacxoa n/unm oobem rasa, npuBeaeHHbI€ K CTaHAaPTHLIM YCNOBUAM.

Cpeacrea o0padboTkn pe3ynbtatoB U3MEPEHUN AOMKHbI 00ecnevynBaTb BO3IMOXKHOCTbL MEPUOANYECKOTO
BBEAEHNUA U perncrpaumm 3Ha4eHMn yCnOBHO-MOCTOAHHLIX BENMUYMH, HANPUMEP MNMNOTHOCTU rasa npu CraH-
OAPTHbIX YCNOBUAX, KOMMNOHEHTHOINO COCTaBa rasa, arMoCEepHOro AaBneHna, KOHCTaAHT, NPUMEHAEMbIX B3a-
MEH 3HAYEHUN KOHTPONUPYEMbIX NapaMeTpoB, B cnydvae otkasa CH n npoyee.

9.1.4 B coctaB gononHutenbHbixX C1 MOryT BXOOUTb:

- CYl nepenaga aaBneHusa And KOHTponda TexHn4eckoro coctodaHua YOI n ®f1;

- C nepenaga pasneHuna ana nuamepeHuna pasHoctu gasneHum rasa B Y3['1P n B MeCTe yCTaHOBKN YyB-

CTBUTEJIBHOTO 3J1IEMEHTa NMNIoTHOMEPAa Nnpu €ro Harimdmn,
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- CU Temnepartypbl TOYKM POCLI NO BOAE, 4 ANA YIMEBOAOPOACOAEPKALLUUX CMECEN rA30B — TEMNEPATY-
Pbl TOYEK POCHI MO BOAE U yrnesogoposam B criyyae HeoOXOAMMOCTU KOHTPOMSA 3a OTCYTCTBUEM BbINageHUS
KoHaeHcata B UT;

- Cl paBneHuda n temnepartypbl ANS KOHTPONA PEXUMOB TEXHONOMMYECKNX NPOLUECCOB U YCIOBUUN MPO-
BEAEHUA USMEPEHUN.

Bmecto CU nepenaga gaBneHuda AonyckaeTca AN KOHTPONA TEXHUYECKOro coctoaHua YOI Mcnonb3o-
BaTb CTALIMOHAPHO YCTAHOBNEHHbIE MHAUKATOPLI Nepenaaa AaBneHus.

9.1.5 CoctaB NpMMEHAEMbIX BCMOMOraTernbHbIX YCTPOUCTB onpeaenserca TpeboBaHUAMU K CEPBUCY,
KOMMYHMUKaAUMAM, HAAEXHOCTU KU De3onacHocTu npu akcnnyatauuu Y3M1P 1 MoXeT BKNoYaTb B cedd, Hanpwm-
MEpP, YCTPONCTBA MNOBTOPHOW MHAMKALWK, YCTPOMUCTBA nevartun, Onokun nutaHus, dapbepbl UCKpoOEe30nacHoOCTH,
NUHUN CBA3U, NpeobpasoBaTenn MHTEPAENCOB, MEXCETEBLIE aganTepbl U YCTPOUCTBA NAMATN.

9.1.6 NepeveHb AONONHUTENBbHbBIX YCTPOUCTB U HEOOXOAUMOCTb UX MPUMEHEHUSA NMPUBEAEHDbI B Tabnuue 5.

Tadbnunya 5

HanmeHoBaHWe AONONHU-

y HeoOXo4MMOCTE NPUMEHEHUS
TenbHOro yCTPoUCTBa

YOI PeKoMeHayeTca Ana 3arpA3HeHHbIX rasoB

DIl ObAs3aTerneH B criyvasx, ycTaHOBNeEHHbIX narotosutenem Y3l1P

LLiymornyLunTens PekoMeHayeTca npwn yctaHoBke Y3IP nocne perynatopoB AaBneHua, paboTarwmnx Ha
KPUTUYECKUX PeEXUMaX TEYEHUA rasa

Lemndep nynscaymn ObAszaTeneH npu ypoBHe nynbcauuii pacxoa, npeBbilLaoleM npefenbl, yCTaHOBMEHHbIE
M3roTOBUTENEM

[13 ObsaszaTeneH npu otbope npod rasza Ha CUKI

9.2 TpebOBaHUA K OCHOBHbIM CpeaACTBaM U3MEPEHUN U cpeacTteamMm oopadboOTKU pe3yrnbLTaToB
N3MepeHumn

9.2.1 O6wuMe TpedOBaAHUA

9.2.1.1 MeTponorun4yeckue xapakrepuctukm ocHOBHbIX C 1 cpeactB o0padboTKn pe3ynbtatoB n3mepe-
HUW OOIMKHbI 0Decne4YynBaTb U3MEPEHUEe 0OLEMHOro pacxoga U obObema rasa npu padboymx ycrnoBusax U KX
npuBeaeHUe K ctaHgapTHbLIM YCNOBUAM B 3aBUCUMOCTU OT YPOBHSA TOYHOCTU M3MEPEHUN C OTHOCUTENBLHOM
pacLLUMPEHHON HeoNpeaeneHHOCTbIO (MPU KO3 MUUNEHTE OoxXBaTa 2), HE NpeBbILLAKLLEN 3HAYEHUNU, NPUBE-
I1EeHHbIX B Tabnuue 6.

Tadbnunya 6
ﬂonyol{aemaﬂ OTHOCHUTEJIbHAA paACLUNPEeHHaAd HeOlpe-
HauMeHoBaHMe NpoLieaypb! AeneHHoCTb, %, ANg YPoBHA TOYHOCTU U3MEPEHUNN
A B B 3 N
N3mepeHne oObeMHOro pacxoia n oobema rasa npu padoqmnx ycrioBusix 0,30 0,50 1,0 1,9 3,0 (4,0)
[TpuBegeHne 0OBLEMHOMO pacxoda U obbema rasa npu padodmnx
YCNOBUAX K CTaHAaPTHLIM YCIOBUAM 0,40 0,55 1,1 2.0 4.0 (3,0)

[TpuMeydyaHue —[Ns ypoBHA TOHYHOCTU N3MepeHNn «[1» AonycKaeTca NCNONb30BaTh 3HAYEHUS, 3aKITHOHEH-
Hble B CKODKax, npn 3TOM ecnu Aonyckaemas OTHOCUTENbHaa pacllMpeHHas HeonpeaeneHHOCTb U3BMEPEHUN 0DBLEM-
HOro pacxofa n odbema rasa npu padoumx ycnoBuax paBHa 3 %, To Jonyckaemas OTHOCUTENbHAA paclUMpeHHas He-
onpefeneHHOCTb nNpoueaypsl NpuBeaeHna o0LEMHOro pacxoga n oobema rasa npu padboyumx yenoBuax K CTaHAapTHLIM
noMKHa obiTh 4 %.

9.2.1.2 [lnanasoHbl namepeHnn npumeHaembix C gomKHbl nepekpbiBaTbh AMana3oH U3MEHEHUA 3HaYe-
HUN N3MEPAEMOTO napamMeTpa NnoToka U Cpeabl.

Ecnun npumeHeHne ogHoro CH He obecrneynBaeT oxBar gunana3oHa USMEHEHUSA 3HAYEHUN U3MEPAEMOTO
napameTpa unm He obecrneymnBaet HeEOOXOAMMYIO TOYHOCTb BO BCEM Anana3oHe U3MepeHuin, To A0MyCcKaeTcs
MCnonbL30BaHNe Heckonbknx CU.

9.2.1.3 OcHoBHble C aofmkHbl UMETbL YHUPULMPOBAHHLIN 3MNEKTPUYECKUA BbIXOAHOW CUTHaAN WU/Unu
LNJPPOBON BbIXOA.
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PekomeHayeTca BbiOuparb 0CHOBHblE CU ¢ undppoBbiM Bbixoaom. [pu BbiOope 0CHOBHbLIX CU ¢ anek-
TPUYECKUM BbIXOAHbLIM CUTHANOM cneayet ortaaBsartb npeanoyreHne ClA ¢ BbIXOAHbIM CUTHANMOM CUIbl NOCTO-
qQHHOro Toka ot 4 no 20 MA.

9.2.1.4 OTHOCUTENbHbLIE pPaCLUUPEHHbIE HEOMPEAENEHHOCTU (MPU KO PULIMEHTE OXBaTa 2) pe3ynbra-
TOB U3SMEPEHUN U PACYETOB BENMUYUH, MPUMEHSAEMbIX ANA npuBegeHUs o0bEMHOro pacxoga n oobema rasa
npu padbouymx ycrnoBuax K ctTaHAapTHbIM YCIOBUAM, B 3@aBUCUMOCTU OT YPOBHA TOYHOCTU USMEPEHUN HE O 0IK-
Hbl MPEBbLILLATL 3HAYEHUIN, NPUBEAEHHbLIX B Tabnuue 7.

Tadbnunuya 7
HanmeHoBaHWe onpeaenaemMon BENUYNHbI [lonyckaemasa OTHOCUTENBHAaA pacllMpeHHaa HeonpeaeneH-
HOCTb, %, ANA YPOBHA TOYHOCTU U3MEPEHNN
A = B [ [
TepMmoguHamMunyeckaa TemMnepartypa rasa 0,18 0,22 0,30 065 1,0(0, 70)
ADconTHOe AaBreHne rasa 0,25 0,30 0,95 1.7 3,9(2,9)
[TNOTHOCTL rasa npu pabovmx ycrnoBusx - 0,28 0,40 0,75 1,9 2,8(2,1)
[TNOTHOCTL rasa npu ctaHgapTHLIX ycnanMﬂx* 0,28 0,35 0,75 1.2 2,8(2,1)
KoahPUUNEHT CHUMAEMOCTU 0,25 0,40 0,45 0,75 1,6(1,9)

" TonbKo ANA MeTofa «p-nepecyeTay.

[TpuMmevyaHne — [nga ypoBHA TOYHOCTU U3MEPEHUN «[» 3HAYEHUA, 3aKNOYEHHbIE B CKODKax, NPUMEHAIOT,
eclnn gonyckaemaga OTHOCUTENbHaaA pacluMpeHHaa HeonpeaeneHHOCTL NpuBeeHNAa 00bLEMHOIo pacxofa n odbema rasa
npu pado4vnx ycnoBuax K cTaHAapTHBIM ycrnoBuaM paBHa 3 % (cMm. Tabnuuy 6).

9.2.1.5 OTHOCUTENbHAA NOrPELLUHOCTb BbIMUCNEHUN 0OBbEMHOIO pacxoaa n oobema rasa npu craHgapT-
HbIX YCNOBUAX, BbIMONHAEMbIX cpeacTtBamn obpadboTku, No 3agaHHbIM napamMeTpam rasa u ooObLeMHOMY pac-
Xo4y rasa npu paboymx ycnosudax, ooycnosrneHHasa anropuTMoOmM BbIMUCIIEHUA U €r0 NporpaMMHON peanusa-
Unen, He gommkHa npesbiwaTtsb £ 0,05 %.

9.2.2 CpeacTBO U3MEPEHUUN OO BEMHOIO pacxoga u oobema rasa M ero MOHTax

9.2.2.1 Y3I'IP aomkeH uMeTb, N0 KpauHEN MEPE, OAUNH U3 CNEeaYIOLLUNUX BbIXOA0B:

- nocneaoBaTenbHbIM UHTEPMEUC Nepegavn AaHHbIX, HaNnpuMep nHrepdenc RS-232, RS-485, nnu npo-
MbILLNIE€HHAaA WWKMHa ANd BBoga napameTpoB Y3I1P, onpoca n3aMepeHHbIX 3HAYEHNN U ANArHOCTUKMU;

- YAaCTOTHO-UMMYMNbCHLIN BbIX0A4, NPEACTaBNAIOLWNN HE NUHEAPU30BAHHOE 3HAYEHUE pacxoda rasa npu
pabo4nx ycrnoBusx.

HNononHutenbHo Y3IP mMoxeTt ObITb 000pya0oBaH cnegyowwmmMm BbIXog4aMu:

- YACTOTHO-UMMYNbCHbIM, NPEACTABNALWMM NMHEAPU3OBAHHOE 3HAYEHME pacxoaa rasa npu pado4mx
YCINOBUSAX;

- aHanorosbiM (4—20 MA), npeacTaBnSalOLWLMM 3HAYEHUE pacxoaa rasa npu padbo4mx ycrnoBusax.

9.2.2.2 Bce BHYTpeHHUE YacTu Y3IP, nmelowme KOHTaKT ¢ ra3om, A0MKHbl ObITb U3rOTOBMEHbLI U3 MaTe-
puana, XAMMYeCKn HEUTPArnbHOIO K ra3dy U ero KOMNOHEHTaM.

KoHCcTpyKkumna Y3I1P, a Takke npuMeHsaeMble Npu MOHTaXKe donaHubl, OONTbl, rANKKU, LUMUIIBKA N YNINOTHMK-
TeNbHbIE NPOKNAAKN AOIMKHbI ObITb paccyMTaHbl HA MakCUMManbHOE JaBNEHNE U MaKCUMarbHYIO U MUHUMAaTb-
HYIO TEMMEpAaTypy rasa.

Bce Hapy>Hble Yactu Y3IP, npeaHasHayeHHOro Agna NpUMMEHEHNA HA OTKPLITOM BO3AyXe, AOIMKHbI U3-
roTaBnNMBaTbLCA U3 KOPPO3MOHHO-CTOMKOro marepuana unm MMeTb NOKPLITUE, CTOMKOE K aTMOC(EPHLIM BO3-
NEeNCTBUAM.

9.2.2.3 MoHTax Y3IP BbINONHAIOT B COOTBETCTBUU C TPEOOBAHUAMM €ro aKCnnyataumoHHOM AOKYMEHTAL M.

MecTto yctaHoBku Y3I1P Ha TpybonpoBoae BbIOMpalT ¢ y4eTOM HEODXOAMMOCTU 00ecrneyeHns ero 3a-
LLMTLI OT yAapoB, MEXaHUYECKNX BO3AEUCTBUN, MPON3BOACTBEHHOW BUOPALIMN U BHELLUHUX MArHUTHbLIX MNONEN.

3anpewlaercda pacnonararb Y3[1P BONM3n HarpeBaTenbHbiX NPUOOPOB, a Takke B MeCcTax BO3IMOXHOIO
CKOMNEHUA BOALI.

Y3IP He pekomeHayeTCcAa ycTaHaBNuBaThb Ha y4acTkax TpybonpoBoga, rae BoO3MOXXHO CKOMIIEHME KOHAeHcara.

PekomeHayeTca coontoaarb crnegyiolume mepbl NO CHMXXKEHUO BNUAHUA Ha nokasaHua Y3I1P nynbcaunn
pacxoga 1 gaBneHUA rasa:

- obecneynBaTb YCTONYUBYIO padOTy perynaropoB gasneHuna npu nx Hann4dmm Ha CUKI

- perynaropbl AaBneHusa 6e3 wymMmornywmtensd, padtoralmoLlumue Ha KPUTUYECKOM peXXxume, pasmeLlaTtb no-
cne Y3I'1P;
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- NPU YPOBHE NynbCauUuKu pacxoaa, NpeBbILLAKLWEM Npeaensl, ycCTaHOBNEHHbIE un3drotosutenem YJ3I1P
MCNONb30BaTb AEMMNAEP NyNbCaLUMN.

9.2.2.4 He gonyckaercd Hann4une ocagkoB 1 OTNOXeHUN Ha BHYTPEeHHeEU noBepxHOCTU T n Y3I'P. Oco-
00e BHUMaHME A0IMKHO DbITb 0OpaLleHO Ha obecnevyeHne YNCTOThbl MOBEPXHOCTU [13A.

[MpunmMedyaHune — OTNOXKEHNNA, KOTOPbIE MOTYT NMPUCYTCTBOBATb B TEXHONMOMMYECKOM MNpoLiecce (Hanpumep,
KOHAEHCcaThl, MUKONMW, aMUHbI, UHTMOUTOPLI, BoAa UNWN cneabl HePTU, CMELLAHHOW C OKalnuWHOW, rpsi3bio UIU MEeCKOM),
MOryT BO3JENCTBOBATb HA TOMHOCTb NMokaszaHuin Y3IP nyteM yMeHbLUeHUs nrnoLlaan ero nonepeyHoro ceYeHus, nyTem
COKpaLlLleHUA ANWUHBI aKyCTUYECKON TpaeKTopun 1 nyTeM ocriabneHnsa ynsrpas3ByKkoBOro MMMyrbsca.

Ecnn B ra3oBoM MOTOKE npeanonaraetca Hanm4vne MHOPOAHbLIX BELUECTB, PEKOMEHAYETCA YCTaHOBKA
YOI Bbille no TevyeHuto ot VT, a B cnyyae MaMepeHusa pacxoga U KonmyecrtBa ras3a peBEPCUBHbLIX MOTOKOB
pekoMmeHayeTca yctaHoBka YOI Kak BblLLe MO TEYEHUIO, TaK U HUXKE Mo TeveHuto ot UT.

KoHTpOonb cocTosAHnA noBepXxHOCTU Y3IP n T moxeT ObITb BbinonHeH 6e3 aemoHTaxa T ¢ nomMoLlbio
aHAockona (dpubpockona unu BngeocKkona).

BBoa 9HAOCKOMA BO BHYTPEHHIOW nonoctb AT ocyLluecTBNAOT Yepe3 04HO MU HECKONbKO OTBEPCTUMN,
DACNONOXXeHHbIX B cTEHKE T. BHYyTpeHHUM guameTp OTBEPCTUN ANda BBoAaA aHAocKona B VT He AOIMKEH npe-
BbiLwatb 0,13D. OTBEpPCTUA ANA BBOAA 9HAO0CKOMNA BO BHYTPEHHIOW nonoctb AT He gonyckaeTca pacnonararb
Mexay MN3A, npu 3TOM paccTosaHuUe OT OTBEPCTUA A0 bninxxanwero N3A AOMKHO ObITb HE MeHee 1D.

[1pu 0OHapykeHun Ha BHyTpeHHEN noBepxHOCTU T unun Y3IP kaknx-nmbo oTnoxeHnm nx Heooxoammo
vaanuThb.

9.2.2.5 I'pn moHTaxe Y3IP Ha TpydbonpoBoAe KOHTPONUPYIOT NPaBUIIbHOCTbL €ro OpUeHTaLmnUn Ha COOoT-
BETCTBWE HaMpaBreHUo NoToKa rasa B TpybonpoBoje.

[lna ynnotHeHna donaHueBbIX COEAUHEHUN cneayeT NPUMEHATb YNNOTHUTENbHLIE NMPOKNAAKU C POBHbI-
MW KpadgMnU NO BHYTPEHHEMY N HAPYXXHOMY KOHTYPY. YCTAHOBKY YNNOTHUTENBLHbLIX MPOKNAA0K CrneayeT npouns-
BOAWUTb TAkKUM 00pa3om, YTOObl OHM HE BbICTYNAan BO BHYTPEHHIOK MonocTb TpybonpoBoaa.

KopnycHble YJ3[1P ycTtaHaBnuBakT Ha CBOE€ MECTO MOCNE 3aBepLUEeHUA rmapaBnUYECcKUX UCMbITAHUU W
OnpeccoBKu Tpybonposoaa (Ha BpeMA NPOBEAEHUA rTMAPaABIINYECKUX UCMbITAHUU U ONPECCOBKN HA MecTO Y3[1P
crneayeT yCTaHOBUTb BPEMEHHYIO BCTABKY). epen ycraHoBkon Y3IP Ha mecTo TpybonpoBo A0mMKeH ObITb Bbl-
CYLLEH N OYULLEH.

MoHTaXX Npon3BOAAT Takum o0pasom, YTOObI NCKNIOYNTL NOBPEXAEHUE U CAABNUBAHUE 3NEKTPUYECKUX
kabenen. INpn 3TOM curHanbHble Kabenun 3awmLlaloT OT BIIMAHUSA 3NEKTPUYECKNX NOMEX, a CUNOBbLIE Kabenu

npokKnaabiBaloT HA A0CTAaTOYHOM yAarneHun oT curHanbHbIX [8].

9.2.2.6 I'lokazaHna Y3['1P 3aBUCAT OT pacnpeaeneHnusa CKOpoCcTen nNoToka ra3a B UIBMEPUTENBHOM CeYe-
HUN. CTeneHb BNUAHUA pacnpegeneHna CKoOpoCcTeN NoToka Ha nokasaHusa YJ3[1P 3aBucUT OT Ynucna akyCcTu-
YEeCKMX KaHanoB U UX KoOHdurypauuun. Tak, MHOrokaHanbHble Y3[1P MmeHee YyBCTBUTENLHbLI K pacnpeaeneHuto
CKOpPOCTEMN NOTOKA, YEM OAHOKaAHaNbHblE UNK ABYKaHanbHble Y3I1P.

[1na NCKNOYEHNAa UNU CHUXKEHNA BNUAHUA UCKaXXEHUW NMPpoduna CKOPOCTU NMOTOKA rasa B USMEPUTENb-
HOM ce4veHun Y3I1P go u nocne Hero ycraHaBnMBaT NPAMONIMHEUHbIE LUUNUHAPUYEecKne ydactkn T, numeto-
LMe Kpyrnoe BHYTPEHHEE ceyeHue, ANMMHAa KOTOPbIX A0SHKHA COOTBETCTBOBATb TPEeOOBAHUAM, yKa3aHHbIM B
sKkcnnyataunMoHHOW agokymeHTauum Ha Y3I'1P.

1N ypoOBHEN TOYHOCTU n3MmepeHnn A n b pekomeHgyerca npu Bbidope ANUH NPAMONMHENHbIX Y4aCTKOB
AT pykoBOACTBOBATbLCA CneayowmmMmmn NONoXXeHUAMIU, €CNU 3TO HE NPUBOAUT K HAPYLUEHUIO TpeDoBaHUN, yKa-
3aHHbIX B 3KcnnyataunMoHHOW AOoKyMeHTauuun Ha Y3I1P:

- npu otcytcTtBuM Ha yyactke T anuHon S0DN nepea Y3IP MC, cos3galomnx 3akpyTky noToka nu/vnum
CYLLUECTBEHHYIO aCUMMETPUIO pacnpeaeneHna CKOpoCcTen noTtoka (Hesasucumo ot yncna MC, HaxoadaLmxcs
mMexay aTum MC n Y3I1P), obecne4vuBatotr ognuHy npamonnHenHoro ydyacrtka T nepeg Y3I'P He meHee 20DN;

- ANYHa NpAMONMHENHOro ydyacTtka mexay Y3I'1P 1 yctaHoBneHHbIM nepen HUM MC, cosgatoLimx 3aKpyTKy
NOTOKA W/MINWN CYLLIECTBEHHYIO aCUMMETPUIO pacrnpeneneHns cKopocTten noToka, AomKHa ObiTb HE MeHee 50DN;

- nocne Y3Il'1P yctaHaBnuBaloT NPAMONUMHENHBLIN y4acToK T agnnHon HE meHee SDN.

MpumevyaHune —KMC, cozgatolliuM 3akpyTKy NOTOKa WU/MNKU CYLLECTBEHHYHO aCUMMETPUIO pacnpejeneHuns
CKOPOCTEWN NOTOKa, OTHOCAT:

- nocneaoBaTeNbHO pa3MELLEHHbIE B Pa3HbIX MNOCKOCTAX ABA KOrneHa unu donee, pacCToaHUe Mexay
KOoTOpbIMU MeHee 30DN;

- CMELUMBAIOLLNE NMOTOKU TPONHUKMN,

- PErynATOpPbLI AABNEHUS;

- HE MONHOCTbLIO OTKPbLITYIO 3aNOPHYIO apMaTypy;

- COBMELLEHHbIE MECTHbIE COMNPOTUBINEHUA, COCTOALLIME U3 KONEHA U TPOWHUKA, PaCCTOSAHNE MEXAOY KO-
TopbIMU MeHee 18DN.

20



[OCT 8.611—2013

[1pn OTCYTCTBMKU AOCTYMHOINO MPOCTpPaHCTBa ANA NPAMONMUHENHBLIX y4acTkoB T gocTtaTouyHOU ANMHGLI
UMW OTCYTCTBUU MHAPOPMALIMK O BNUAHUN KOHpurypaumun T Ha nokasaHua Y3I'1P npumeHaotr Pl1. Tun Pf1, a
TakKke MecTo ero pacnonoxeHua B T gomkHbl ykasbiBaTtbca narotoeurenem Y3I1P.

[1na ypoBHEN TOYHOCTU n3MepeHnn A U b pekomeHayeTcd NPUMEHATb cxeMbl MOHTaXKa Y3I'1P ¢ ¢l n
npaMmonunHenHolM yqyactkom T mexay eI un Y3IP anuHon He meHee 10DN nnun BbINONHATL NOBEPKY (KaK-
opoBky) Y3I1P coBmecTHO ¢ npumMeHsaembiMm Pl1.

9.2.2.7 CmewleHne ocen kopnycHbix Y3IP u npunerarowmnx Kk Hemy yyactkoB UT, a Takke OTKITIOHE-
HUA BHYTPEeHHUX anametpoB Y3I1P u npunerarowmx K Hemy y4actkoB AT He AOMKHbI NpeBbILLIaTh 3HAYEHUM,
YCTaHOBIEHHbIX n3rotosutenem Y3I1P. Ecnn 3T 3Ha4eHna He OroBOpPEHbI U3rOTOBUTENEM, TO ANA KOPMYCHbIX
Y3I'1P BbINOMHAIOT HUXKEeNpuUBeaeHHbIE TpeboBaHUA.

CpeaHUU BHYTPEHHUU anameTp cedyeHuna AT vmnu ero gonaHua, pacnonoXXeHHoro HenocpeaCcTBEHHO Ne-
pen kopnycom Y3IP, He gomkeH otnunyaTtbes bonee 4yem Ha 3 % OT 3HA4YEeHUA cpeHEero BHYTPEHHEro aguame-
Tpa BXoAHOro ce4yeHusa kopnyca Y3I'1P

Ecnn 3Ha4YeHne OTKIOHEHUA cpeaHEero BHyTpeHHero guamerpa cedeHna AT unm ero donaHua, pacrnono-
YXEHHOro HenocpeacTBeHHO nepen kopnycom Y3IP, oT cpeaHero BHyTpPeHHEro AnameTpa BXO4HOTro Ce4YeHUs
kopnyca Y3IP meHee 1 %, TO cHuTaloT, YTO yCTyn, 0Opa3oBaHHbIN 3a CHET PA3HOCTU BHYTPEHHUX ANAMETPOB
AT n Y3IP, He oka3bIBaeT BNMAHUE Ha nokaszaHuga Y3I1P.

Ecnn 3Ha4vyeHne ykasaHHOro otknoHeHuns oonee 1 %, HO He npeBbIWAET 3 %, TO NPU OLIEHNBAHUWN HE-
onpeaeneHHOCTU pe3ynbTatoB USMEPEHUN pacxoda U KONMYecTBa ra3a yumTbiBalOT AOMONMHUTENBHYIO COCTaB-
NAKOLWYI, KOTOPYIO pacCYUTbIBAKOT MO hopmMyne

o, =522 (29)
D
meD — cpeaHWi BHYTPEHHUI AMamMeTp BXOAHOro ceuenus kopnyca Y3MP;
ET — cpeaHun BHyTpeHHun anametp T unu ero onaHua B Mecte ero ctblikoBku ¢ Y3I'1P

Ecnn BHyTpeHHUN anametp KopnycHoro YJ3[1P meHee BHyTpeHHero agnamerpa VIT n OTKIMOHEHNE BHY-
TpeHHero anameTpa T oT BHYTPEHHEero guamerpa BxogHOro ceyeHua kopnyca Y3IP (unn ero BXoaHOro
donaHua) npesbilaer 1 %, To no cornacosaHuto ¢ nrortoeutenem Y3IP aonyckaercda BbINONHATL CONPAXKe-
HUe ero kopnyca ¢ T nytemM NnpuMEeHEHNA KOHNYECKNX NEPEXOA0B, Yron KOHyca KOTOPbIX HE AOMKEH MNPEBbLI-
warb 10 °. KoHn4veckune nepexoabl MOTyT ObITb BbIMOMHEHLI HeEnocpeacTBEHHO B kopnyce Y3IP. lNpun aTtom
crneayeT yyecTb cneaytowme TpedoBaHUA:

- OTKNMOHEHWE BHYTPEHHUX ANAMETPOB KOHYCHOIO nepexoaa n u3MepuTernbHoro Tpydonposoaa, a Takke
OTKITOHEHNE BHYTPEHHUX AMAMETPOB KOHYCHOIo nepexoaa n Kopnyca pacxogomepa (Mnm ero BXogHoro dgpnaH-
La) B MECTaX UX CTLIKOBKM HE AOJMKHO npeBbiatb 1 %:;

- HW OAHO 3HAYEeHUe BHYTPEHHEro gnameTpa B ntobomM nonepevyHom ce4eHUMU KOHUYECKNX NEPEXOIOB HE
OOIMKHO oTnu4yaTbes bonee yem Ha 0,5 % OoT cpeaHero BHYTPEHHEro AMameTpa 3TOro cevyeHus.

9.2.2.8 Ha yyactke T anuHou 2D, pacnonoXxXeHHOM HenocpeacTtBeHHO nepea kopnycom Y3IP, Hu oaHo
3Ha4YeHne BHYTPEHHero aAMamerpa B NOOOM nonepevyHoM CeYeHUM He AOIMKHO oTnuyaTtbca bornee 4yeM Ha
0,5 % OT cpeaHero BHyTPEHHEro AnamMmeTpa 3Toro yyacrka.

Ha y4yactke AT anuHoun 2D, pacnonoXXeHHOM HENOCPEACTBEHHO nocne kopnyca Y3I'1P, HM oaHO 3Ha4e-
HWE BHYTPEHHEro gnameTrpa B NodOOM nonepeyHom Ce4YeHUN Ha 3TOM OTPE3KEe He AOIMKHO oTnuyaTbcsa donee
yeMm Ha 3 % OT 3Ha4YeHUA BHYTPEHHETO AnamMeTpa BbiIxogHoro cevyeHuda kopnyca Y3I'1P

9.2.2.9 3a npeaenammn yyactkos 1T anuHoun 2D, pacnonoxXeHHbIX HENOCPEeACTBEHHO A0 U NOCNE KOpny-
ca Y3IP, Ha anuHe HeobxoauMbIX NPAMONUHENHbIX y4acTkoB T Ao n nocne Y3I1P BbINOMHAIOT cneaytowme
TpeboBaHUA:

- n3rud T He aomkeH npeBbILAaTh 5 °;

- pasHunua cpegHnX BHYTPEHHUX AMaMETPOB ceyeHn cekumm T B MecTax nx CTbIKOBKM HE AOIKHA Mnpe-
BbiLLATb 3 %, NPW 3TOM BbICOTA YCTyNa B MECTE coeaAuHeHna cekumm T He gomkHa npesbilaTh 2 % cpeaHero
apudPMeTn4ecKkoro aHa4eHUsa ux AJMameTpoB;

- HW OQHO 3HAYEHNE BHYTPEHHEro AnamMeTpa B nodom nonepevyHom ceyeHnmn cekumm T He AOMKHO OT-
nnyartbcq bonee yem Ha 3 % cpeagHero BHYTPEHHEro gnameTpa 3TON CeKLUM.

9.2.2.10 CpeaHnn BHyTpPEeHHUN agnameTp ydactka T anuHoun 2D, pacnonoXXeHHOro HeENOoCpeaCTBEHHO
nepen kopnycom Y3[1P, onpeaensaioT Kak cpeagHee apudMeTu4yeckoe pes3ynsratoB UISMEPEHUN HE MEHEE YEM
B Tpex nonepeyHbix ceveHnax T, pacnonoxeHHbix Ha pacctoaHuax 2D, 1D ot Y3I'1P 1 HenocpeaACTBEHHO Ha
BbIXOA€E N3 3TOr0 y4yacTtKka, a B KaXK40M U3 3TUX CEYEHUN — HE MEHEE YEM B YETbLIPEX AMAMETPAanbHbIX HANPAaB-
NEeHNSAX, PpacrnonoXeHHbIX NPUONU3NTENbHO NO4 OAWHAKOBbLIM YINOM APYT K APYrY.
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9.2.2.11 CpegHnn BHYTPEeHHUN anameTp cekunn T, pacnonoxeHHbix nepeq Y3IP Ha paccTtosgaHumn 00-
nee 2D ot ero Kopnyca, a Takke cekunn T, pacnonoxeHHbix nocne kopnyca Y3IP, onpependtot Kak cpeaHee
apuPMETUYECKOE pPe3ynbLTaToB U3BMEPEHUN HE MEHEE YEM B ABYX nonepeyHbix cedyeHnax AT (aBa U3 KOTopbix
PacnonoXeHbl Ha BXOAE U BbIX0Ae yyacTKka), a B KaXKQOM U3 3TUX CEYEHUU — HE MEHEE YEM B YETbLIPEX AMUa-
METpanbHbIX HANPAaBMEHUSAX, PACMONOXEHHbIX NPUONU3UTENBHO NOA OAWHAKOBLIM YIIIOM APYT K APYrY.

9.2.2.12 CpeaHnn BHYTPEHHUU AMAMETP BXOAHOro (BbixoaHoro) ceyeHuna YJ3I1P, ceyueHun T nnu ux
dornaHueB B MeCTax UX CTbIKOBKM Mexay co00on onpeaenstoT Kak cpeaHee apudmMeTuyecKkoe pes3ynbrartoB U3-
MEPEHNN HE MEHEE YEM B YETbIPEX ANaMeTpanbHbIX HaMpPaBneHUax, PacnonoXXeHHbIX NPUONU3NTENbLHO NOA
OANHAKOBLIM YIIIOM APYr K APVYrY.

9.2.2.13 KoHTpOonb TpeboBaHUN, yKa3aHHbIX B 9.2.2.7 — 9.2.2.9, oCyLLEeCTBNAIOT HA OCHOBAHUU PEe3YIib-
TaTOB U3BMEPEHUN BHYTPEHHUX AnaMeTPOB VIT HE MEHEE YEM B YEThIPEX ANAMETPANbHLIX HaMpaBNEeHNAX, pac-
MONMOXXEHHbIX MPUONMU3NUTENBLHO NMNOJ OAMHAKOBbLIM YIIOM APYT K APYrY, B CEYEHUSAX, YKa3aHHbIX HA PUCYHKE 3.

[1pn BapuaHte yctaHoBKU Y3[1P ¢ KOHM4ecKkuMu nepexogamm BHYTPEHHUE AUMAMETPLI B ceyeHunax K2,
P1, P2 n 1 (CM. pUCYHOK 3) HE U3MEPAIOT, €CIn KOHAY30P U AUPPY30pP BbINONTHEHLI B Kopnyce Y3I'1P.

Ecnu agnuHa npsaMonMHENHbIX y4acTKoB cekunn T, npumbikatownx K kopnycy Y3I1P, He meHee Heo0Oxo-

anmon ana ncknwdveHusa snnaHna MC Ha nokaszaHua Y3I'1P (cm. 9.2.2.6), TO BHYTPEHHUE ANAMETPLI B CEYEHU-
ax A1, C1,C2, C3 n C4 (cM. pUCyHOK 3) HE U3MEPSAIOT.

HanpasneHue

NOTOKa
———-

C1 C2||A1 |A2 A3| | K1 K2| | P1 P2| |01 02| b1 Bb2||C3 C4

Avgyzop

Cexkuumn UT KoHdysop Y3IP

Cexkummn AT

C1  C2||A1 |2 A3)|P P2| |51 B2(|C3  C4
o™

Cekummn AT Y3IP Cekumm AT

6

PUCYHOK 3 — CeYeHunsa VT, B KOTOPbLIX BbIMONTHAKT U3MEePEeHUA BHYTPEHHEro AnamMeTpa B criydaax. a — yctaHoBku Y3I[1P
C KOHMYECKUMU nepexodamun; 6 — ycTtaHoBKK Y3[TP 6e3 KOHMYeCKUX nepexoaoB

TpeboBaHue kK n3rndy UT, ykaszaHHoe B 9.2.2.9, cyuTaeTcq BbINONMHEHHbIM, €CNU BU3yarnbHO OTKIOHEHWE
OT npaMonuHenHoctn T He oOHapy>KnBaeTcs.

9.2.2.14 CapHon woB cpnaHua T, pacnonoxxeHHoro nepen kopnycom Y3[P, aomkeH ObiTb NONMHOCTbIO
UMM YaCTUYHO 3a4YULLIEH.

[Tocne npoBegeHNA YaCTUYHON 3a4YUCTKU cBApHOTro wBa donaHua T HeoOxoamMmo NpoBEPUTL BbIMOSTHE-
HUe TpeboBaHun 9.2.2.7.

[1na narorosneHnsa T MOryT MCnonb30BaTbCH CBAPHbIE TPYObI TONLKO B TOM Ccrny4yae, eCcriu CBapHON LLOB
HE ABNAETCA crnnpanbHbIM.
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Ha yyactke AT anuHoun 2D, pacnonoXXeHHoOM HenocpeacTBeHHO nepe kopnycom Y3I1P, BbicoTa Banuka
NPOAONbLHOIO WBa He gomkHa npeBbiwaTth 0,005D, nonepe4vyHoro — 0,0025D.

3a npeaenamu ydactka AT anuHoun 2D, pacnonoxeHHoro nepen YJ3I'1P, BbicoTa Banuka npoaornbHOro
wisa Ha T He gomkHa npesBbiwartb 0,015D.

BbicoTa Banuka nonepeYvyHoro LBa B Mecrtax CTbika cekumum T, pacnonoXXeHHbIX 3a npeaenamMmm yyactka
NT anuHoun 2D nepep Y3I'P, He gomkHa npesbiwath 0,01D.

[locne kopnyca Y3I'1P BbicOoTa Banuka nonepeyHoro 1 npoaonbHoro wea Ha T He gomkHa npeBbILATh
0,015D.

9.2.2.15 Ecnu INNSA ycraHaBnuBaloTcd Ha Hapy>kHyt0 noBepxHocTb AT, To UT aomkeH oTBeyaTtb cneay-
IOLLNM TPEDOBAHUAM:

a) Ha T He AOMKHO ObITb CTbIKOBbIX LLUBOB, BMATUH U APYIUX MNOBPEXAEHWUN;

0) B MecTax ycTaHOBKU [13A OTKINOHEHKE ntoboro BHyTpeHHero agnametpa T oT ero cpeaHero BHYTPEH-
HEero gnamMeTpa He AO0MKHO NpeBbILLAaTh 3HAYEHNUA, YCTAHOBIIEHHOTO U3rOTOBUTENEM.

PekoMmeHayemoe aonyckaemoe 3Ha4YeHue OTKIOHEHUS:

- 0,5 % ana Y3I'1P ¢ npegenom OCHOBHOW AOMyCKaeMOW NorpeLHocTn He donee 1 %;

- 1,0 % ana Y3I'1P c npeaenom OCHOBHOW AonyckaemMoWn norpewHocTu donee 1 % un He donee 2,5 %;

- 1,5 % pnga Y3IP ¢ npegenom oCHOBHOW AonycKkaemMou norpeLHocTn bonee 2,5 %;

B) OTKIMOHEHNE cpeaHero BHyTpeHHero anamertpa T B npoaonbHON NNOCKOCTU YCTAHOBKK [1OA OT cpea-
Hero BHyTpeHHero aguametpa T He AomKHO npeBbilaTbh 3HAYEHNA, YCTAHOBNEHHOIO U3rOTOBUTENEM.

PekoMmeHayemMoe AonyckaemMoe 3Ha4YEeHUE OTKIOHEHUA:

- 0,25 % anga Y3IP ¢ npegenom 0OCHOBHOM A0MNyCKaeMOW NOrpeLuHocTn He bonee 1 %;

- 0,5 % anga Y3IP ¢ npegenom ocHOBHOW Aonyckaemon norpewuHoctn bonee 1 % u He bonee 2,5 %;

- 1,0 % ana Y3I1P c npegenom OCHOBHOW AONMycKaemMoWu norpeLHoct bonee 2,5 %.

TpeboBaHusa nepeyncrneHnn 0) n B) 4ONYCKAETCH KOHTPONMUMPOBATb NO pe3ynbratamM U3MEPEHUN HAPYXK-
Horo ganametpa UT.

9.2.2.16 lepean Hayanom paboT no mMoHTaxky N3A gomkeH ObITb ycTaHoOBNEH Matepuan creHkn T, a
TaKkKe onpeaeneHsl cnegyowne napameTpbl:

- Hapy>kHbIn anameTp T B mectax yctaHoBKK [TOA;

- cpeaHnn HapyxHbIn anametp UT;

- cpeaHnn Hapy>xHbin auameTp T B npoaonbHOU NNOCKOCTU yCTAaHOBKU [13A,;

- cpeaHada TonwuHa cteHkmn UT.

CpegHee 3Ha4YeHUe Hapy>XHoro anametpa T onpeaendatoTr Kak cpegHee apudPMeTnyeckoe pesynbsraTtoB
N3IMEPEHUN HAPYXHOTO AMaMETPa B AMaMeETParbHbIX HAaNpaBneHUAaX, ykadaHHbIX Ha pUcyHke 4 u obo3Ha4eH-
HbIX cumBonamn b, ,b, ,b; n b,, B ce4eHnax yctaHoBku NOA, nepneHanKynapHbixX ocn UT.

B kaxkaom gnamMmeTpanbHOM HanpaBieHUU BbIMOMHAKT TPU U3MEPEHNA Hapy>XHoro agunametpa UT.

Pac4eT cpeaHero Hapy»Horo amamerpa T BbINONMHAKT No popmyne

*

D =g X 3D (30)

2
f=1i=1
rae ij — cpegHee apudPMeTUYeCcKoe 3HaL_|eH|/|e PE3yNbTAaTOB TPEX U3MEPEHUN HAPYXXHOIO0 AMaMeTpa B i-M
aAnamMmeTpanbHOM HanpaBneHUN J-r0 CEYEHNs.

[1na pacyeTta cpeaHero Hapy»xHoro auametpa T B npoaonbHOM NNOCKOCTU yCTAHOBKK [1OA, Npoxoas-
Len yepes mecta yctaHoBku N3A un ocb UT, B KaXKOOM 13 BbIOPAHHbLIX MECT ANA YCTAHOBKU [1OA BbINOMHAIOT
No TPU U3MEPEHNSA HAPYXKHOTO AnameTpa B AnameTpanbHbiX HANPaBNEHUAX b5, (CM. PUCYHOK 4).

CpeaHun HapyxHbI auameTp AT B npoaonbHOU NNOCKOCTU yCTaHOBKU [TOA paccunTbiBalOT No popmyne

—* D1+D2 31
DI'ISA = 5 ’ ( )
rne D*, D* — CcpenHee 3HayYeHue pesynbraToB TpeX U3Me eHUN HADRVKHOIO aAnameTpa AT B aAnametTpanb-
1: &2 y y

HbIX HANPaBNEHUAX b4, (CM. PUCYHOK 4) ANA NnepBoro U BToporo MNoA.

CpeaHee 3Ha4vyeHue TonwuHbl cteHKM T onpeaenaroTr Kak cpeaHee apudPMeTUYEeCKoe pesynsraTtoB U3-
MEPEHUIN B AMaMETpanbHbIX HaNpaBneHUsX, ykazaHHbIX Ha pucyHke 4 1 0603Ha4YeHHbIX cumBonamu b, , b,, b
nb,, B Cce4eHusnx yctaHoBku [1OA, nepneHanKynsapHbix ocn UT.

B kaxaom anameTpanbHOM HanpaBneHUN BbINONHAKT TPU U3MEPEHNA TONLUUHLI CTEHKK UT.
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HanpaeneHue

NOTOKa
———————————————————————-

HanpaeneHue

NOTOKA
————————————————————— -

PucyHok 4 — CedeHuna V1T n gnameTparnbHble HanpaBneHua, B KOTOPbIX BEINOHAKT U3MepeHUS
Hapy»XHoro gnametpa LT

Pac4eT cpegHero sHadyeHmna TonwuHbl cteHkn AT BbINOMHAKT Mo popmMmyne

2 8
h— ] .
h=qg2 Xhj, (32)
j=1i=1
rge hfj — cpegHee apudMeTn4ecKkoe 3Ha4YeHUe Pe3ynbTaTtoB TPEX USMEPEHUN TOMLUUHLI CTEHKU T B /-1

TOYKE J-r0 cevyeHusa (CM. PUCYHOK 4).
9.2.2.17 OTHOCMTENBHAA MOrPELUHOCTb U3MEPEHUA BHYTPEHHUX AMAMETPOB HE AOIMKHA MPEBbILATb
0,1 %.
BHyTpeHHUU anameTp T gonyckaetrca MamepatTb HEMOCPEACTBEHHO UMW ONPEAENnATb NMYyTEM €ro Bbl-
YUCIMEHNA NO pe3dynbratamM U3MEPEHNN HAPY>KHOTO AnamMeTpa U TONLUHbI CTEHKK AT.
Pesynbratbl KaXXgoro UsMepeHusa BHYTPEHHETO U HapyHoro anametpa T npuBoadaT K TeMmneparype

20 °C no popmyne

_ D
D20 = 1+0(£-20) (39)
rae o, — TemMnepatypHbI KO3(PMULMEHT NMMHEWHOTO paclunpeHuns matepuana UT;
{ — Temneparypa, npu KOTOpPou NpPoBOAUNINCL N3MEPEHNA BHYTPEHHEro anamertpa UT.

[MorpewiHocTb CU npu usmepeHun Hapy>kHoro guametpa T u TONLWKUHbI CTEHKU BbIOMPAIOT, UICXOAA U3
HeoOXoAMMOCTU cODNIAEHNA YCNOBUSA

O

* 2 2
D 2 h 2
N(W) SD* + 4(W) Sh < 0,1 % , (34)
roe D* — HapPy>Hbl HOMUHanNbHLIN gnameTp T, MM;
h — HOMMUHanbHaga TonwmnHa cteHku T, MMm;
One, 0, — OTHOCUTENbHAA norpewHocTb C, npumMmeHaembIxX 4na onpegeneHna Hapy>XHOro AnamMmerpa u
D*» ©h y

ToNnLwuHbI T, COOTBETCTBEHHO.
[1o pesynbratam N3MeEPEHNN N PacUYETOB, BbIMONHEHHbLIX B COOTBETCTBUU C TpedboBaHuamMmn 9.2.2.10 —

9.2.2.121n 9.2.2.16, cCOCTaBNAIT akT U3AMEPEHNN reoMeTPUYecKknx xapakrepuctuk AT, B KOTOPOM yKa3bIBaloOT:
- HaumMeHoBaHue npeanpuarna — enagenosua CUKT;
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- HAMMEeHOBaHNe 00beKTAa, HA KOTopOoM pasmelueHa CUKT;

- MecT0 ycTtaHoBkM Y3I'P npn Hann4un Heckonbknx nameputenbHbiX NMHUKN HA CUKT;

- npumeHaemble CW BHyTpeHHero agnamerpa (Hapy>kHoro anametpa T n TONWKUHbI CTEHKW) U Aaty UX
MOBEPKU;

- CEYEHMUA, B KOTOPbIX OCYLLECTBNANNCH N3MEPEHUS;

- pesynbTtaTtbl U3BMEPEHUN U PACYETOB;

- JOIMKHOCTb, MHUUManbl, daMmmunumn npeacraBuTeENEN NPeanpuAaTua-snagensya unu aKCnyaTupyroLlen
opraHusaunun CUKI n opraHnsaumnm KOHTPAreHToB;

- JaTy COCTAaBIEHNA aKTAa.

AKT cocTtaBngaetcda npu moHTaxe Y3IP nepeg nyckom CUKI B akcnnyarauuto n 3aBepaeTcd nognucblo
nuua/npeacraBMTeENa opraHusauun, NPoBOAMBLUETO U3MEPEHUA, NOANUCAMU NPeacTaBUTENEN U nevyaTaMmu
npeanpuarua-snagensua nnu apeHaaropa CUKI n opraHusaumm KoHTpareHTa.

9.2.3 CpeacrBsa UsMepeHun AaBMeHUA U UX MOHTaX

9.2.3.1 AbconioTHoe agaBneHue rasa nmbdo n3mMepsoT HeENoCcpeaCTBEHHO ¢ nomoLwbio C abcontoTHOro
aasneHunqa, nnbo onpeaenatoT nytem CyMMUPOBaAHUA U3MEPEHHbLIX 3HAYEHUN U3DLITOYHOMO U aTMOCMEPHOTOo
OaBNEHUN.

PUMNMEYHaAaHNE — ODObIYHO BMECTO N3MEPEHHOTO aTMOCCbepHOFO AaBJlieHnA K \SMepeHHOMY M36I::ITO‘-1HOM)/
AaBIeHno I'IpVIGBBJ'IFII-OT NMPUHATOE YCITOBHO-NMOCTOAHHBIM 3Ha4Y€HWUE aTMOCCbepHOFO AaBJlIeHNA. H606XO,EI,MMO YHUTBIBATD,
“YTO MNMPU MallblX 3HAYEHNAX N3ObITOMHOrO AaBlieHUA BO3pacCtaceT BKJlal Heolrpee/ieHHOCTUn USMEePEHNA aTMOCqDepHOFO
AaBlieHNA B CYMMapPHYH CTaRA4apPTHYHO HeollpedceJieHHOCTb onpederieHUA abCoOMTHOro AaBleHnA, YTO NPpUBOAWUT K He-
06X0ﬂ,MMOCTI.4 YacToWn KOPPEKTUPOBKU NMPUHATOIO yCINOBHO-NOCTOAHHOIO 3Ha4Y€HUA aTmoccpepHoro AaBINEHNA.

MpumenaTb C abcontoTHOro gasneHust unu onpeaensartb abconioTHOE AaBNEHMUE Mo pesynkrataMm Us-
MEPEHUIN B pearbHOM MacliTabe BpeMeHn U3DbITOYHOrO 1 aTMOCAEPHOTO AaBNEHUA PEKOMEHAYETCS B CIy-
4yae HapyLUEHUS Creaylowero ycrnoBus

Pamax ~Pamin N
< 0,006V
Prmin = (35)
rae P, .. Py — Hanbonbliee n HaumeHblLlee atMocepHoe aaBneHne B ycrnosusx akcnnyartauum CUKT
Prin — MWHMManbHOE abcontoTHoe AaBneHue rasa B ycnosusax akcnnyarauum CUKT;
U;J — Jonyckaemast OTHOCUTENbHAA pacluMpeHHas HeonpeaeneHHOCTb U3MEPEHNa abcontoT-
HOro AaBneHud, ykasaHHaa B tabnuue 7 Ang COOTBETCTBYIOLLErNO YPOBHA TOYHOCTU U3-

MEPEHUN.

AbOcontoTHOE, N30bITOMHOE U aTMOCEepPHOE AaBnNeHue rasa n3MepatoT ¢ nomoLusto N ndoro npuHUK-
na 0eUCTBUA.

[1na ypoBHEN TOYHOCTU namepeHunm A, b n B pekomernayetca Bbionparb I, y KOTOpbIX CTAOUNbLHOCTb
nokasaHum He xyxe 0,1 % 3a roa.

1L aomkeH obecneymBaTb B AnanasoHe padbounx gasneHun coonoaeHue TpedboBaHn K 3HaYEHUAM [,0-
nyckaemon OTHOCUTENbHOW pacLUMPEHHON HeonpeaeneHHOCTU U3MepeH abCconNTHOIO AaBrneHud rasa ans
COOTBETCTBYIOLLETO YPOBHA TOYHOCTU U3MEPEHUUN (CM. Tabnuuy 7).

[Mpu akcnnyarauuu N HeodbxognmMo yunTbiBaTh, YTO AaHHbIEe CWY 4YyBCTBUTENbHLI K TEMMNEPATYPE OKPY-
>KatoLleun cpeasbl.

C uenbio MUHUMU3AUUU BAUAHUA TEMNEPATYPbI OKpYXKaloLen cpeabl Ha pe3ynstaThl U3MEPEHNA AaB-
NneHuda, anga ypoBHen To4HOCTU nuamepeHun A, b n B pekomeHayetca Ml yctaHaBnuBatb B NOMELLUEHUN UNU B
yTenneHHomMm odorpesaemom LLKady ¢ temnepartypon (20 £ 10) °C.

9.2.3.2 B kauecTBe 3anopHON apMaTypbl HA COeaUHUTENbHbLIX TPYOKAX NPUMEHAIOT Uronb4yaTble Krana-
Hbl (BEHTUIMWN) UMW LLAPOBLIE KPaHHbI.

[1pu moHTaxe N[ pekoMmeHayeTca npuMeHeHne ABYyXBEHTUNbHbIX ONOKOB, KOTOPble obecnevnBaloT Noa-
KntoveHune NI Kk coeauHntTenbHbIM TPyOKam, ONOKNPOBKY U COPOC AaBNEHUA B COEAMHUTENbHbLIX TPYOKax, noa-
coeguHeHune atanoHHbIX C ana koHTpona MX 1.

9.2.3.3 OT00p gaBneHnsa rasa BbINOMHAIOT Yepes3 oTBepcTue, pasMmelleHHoe B Kopnyce Y3I1P unu Ha
npamMmonnuHenHomMm y4vactke T ao unu nocne Y3IP. PasmeLueHne oTBepcTuUn Ana otobopa AaBneHUn Mexxay
[13A He gonycKkaeTcs.

PaccTtosaHne mexay Mectom otbopa gaBneHus, pasmeLleHHbIM Ha NPAMONMMHENHOM y4acTke VT, n Kop-
nycom Y3I'1P nnn cedeHnem A, (CM. pucyHok 4) npu yctaHoBke [1OA Ha Hapy>kHOu noBepxHocTn UT ao Y3IP
Mnu ceyeHnem A, (CM. pUCYHOK 4) npu yctaHoBke oTbopa gasneHus nocne Y3[1P aomkHO ObiTb He MeHee 1D
n He donee 5D.
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Ecnu ana conpaxeHua kopnyca Y3I1P ¢ T ncnonb3oBanucb KOHUYECKUE NEPEXOALI, TO OTBEPCTUE ANA
oTOOpa AaBneHnUsa AOMKHO ObITb pasmerleHo B kopnyce Y3IP unn Ha T ao Y3I1P. Npu pasmelweHnn otBep-
cTua anga otoopa gasneHna Ao Y3I1P, yctTaHOBNEHHOIO C NPUMEHEHUEM KOHUYECKUX NEPEXOAOB, PACCTOAHUE
/, M, OT ceyeHuns K, (CM. pUCyHOK 3) A0 OTBEpPCTUS Ans otbopa AaBneHust 40MmMKHO yA0BNETBOPSATL YCIOBUIO

1 1 Pmax [ nD? (D 4
b <%0, (4%%)2 5(5) | (36)

rae p,, — MNNOTHOCTb rasa npu MMHMManbLHOW paboyen TemnepaTtype n makcuMmanbHoOM pabodem nasne-
HUM B ycrioBuax akcnnyataummn Y3MP, kr/m>:

Pmax — MakcumanbHoe paboyee gasneHue rasa, Mla;
A —  KOSPMULUNEHT rMapaBnnMyecKkoro TPEHUS;
g —  KOoadpbdouuueHT conpoTtuBneHmna kKoHdysopa Y3I1P

KoadpbdpuumeHT rugpasnuyeckoro TpeHna T MOXKeT ObITb onpeaeneH no dopmyne

|,E|,e RIII —  JKBUBAJIEHTHAA UJGpOXOBEllOClb I/l |, M.

KoadhdouumeHT conpotuBrnenuna ¢ KoHdpysopa Y3IP onpeaensaioT B COOTBETCTBUM € TpeboBaHuamm [11].

Ecnn mecto otbopa pacnonoXXeHo Ha NPAMONMHENHOM y4vacTke T, To He3aBucnumo ot tuna Y3IP He-
o0xoanmMo cobnogeHune cnegyrowmx TpedoBaHUN:

- MeXAy ToYKon oTOopa u kopnycom Y3IP gomkHbl otcyTcTBOBaThH MC;

- pacCTOAHME OT TOYKM oTOOpa aaBneHua Ao onuxanwero MC gomkHo ObiTb HE MeHee 1,5DN.

Cneayet usderatb pacnonoXeHna oTBepCTUa Anga otbopa gaBneHUd B HenocpeaCTBEHHOW ONM3OCTU
KaHanos, npeaHasHa4veHHbIX Anga ycraHoBku N3A. OTBepcTua anga oroopa gaBneHuns, pasmMeLleHHble B KOpP-
nyce Y3l1P, u otBepcTna KaHanoB, npeagHasHavyeHHbIX angd [NOA, A0mKHbI pacnonaratbCd B pPa3HbIX OCEBbLIX
MNNOCKOCTAX (Ha pa3HbiX 00pasyoLmnx) nosepxHoctn kopnyca Y3I1P

9.2.3.4 OtBepcTue anga otbopa aaBneHUsa AOMKHO ObITb KPYriabiM U LULUIMHAPUYECKMM HA ANUHE HE MeE-
Hee 2,5 AgnamMeTpa 3T0ro OTBEPCTUA OT BHYTPEHHEN noBepxHocTu AT.

[nameTtp oTBEpCTUA A0JKEH ObIThb HE Donee 0,13D. PekomMeHayeTcs BbiOUpaTb AuamMeTp OTBEPCTUA ANS
oTOopa gasneHud rasa B npeagenax ot 3 40 12 M.

OceBas NMHUA OTBEPCTUA And oTOopa AaBrneHusa AomKHA nepecekaTtb 0CEBYIO NUHUIO TpydonpoBsoaa U
nexartb noAa yrnom (90 £ 5) ° Kk HeU. B Touke npoxoaa Yepes CTEHKY OTBEPCTUE AOIMKHO UMETL KPYrOBOE CeYe-
HUe. KpOMKK AOIMKHbI HAXOAUTLCA 3anoANNLO C BHYTPEHHEN NOBEPXHOCTLIO CTEHKM TPyOOnNpoBoaa U ObITb Ha-
CTONIbKO OCTPbIMU, HACKONbKO 3TO BO3MOXHO. YTODOLI rapaHTupoBaTh yCTpaHeHne 3a3yopuH unm 3ayceHueB Ha
BHYTPEHHEW KPOMKE, paspeLuaeTca MMHUManbHOE 3aKpyrneHue u, ecrin 9T1o 3aKpyrneHne MoXXHo USMEPUTL, ET0
paanyc AoImKeH ObITb MEHbLLE OAHOWN AECATON AnaMeTpa OTBEPCTUA And oTbopa aasneHuna. B coeanHaowem
OTBEPCTUN, HA KPOMKAaX OTBEPCTUA, MPOCBEPIIEHHOTO B CTEHKE TpyObonpoBoAa, UM Ha CTeHKe TpybonpoBoaa
BONM3KN OTBEPCTUA AN oTOopa AaBNEeHNA HE AO0MMKHbI MPUCYTCTBOBATbL HEPOBHOCTU UMK APYrne OTKNOHEHNSA OT
HOpMbl. COOTBETCTBMUE OTBEPCTUN ANA 0TOOpa gaBrneHua onpegeneHHbiM TpeOoBaHUAM MOXKET ObITb OLEHEHO
BU3yarnbHbIM OCMOTPOM.

B ropn3oHTanbHbIX 1 HAKNOHHbLIX TPYOONPOBOAAaX OTBEPCTUA AN OTOOpa AaBrNeHns pasMmeLlaloT B BEPX-
Hen yactu AT unm kopnyce Y3['1P ¢ OTKNOHEHUEM OT BEPTUKANBHOU NMOCKOCTU, MPOXOAALLEN YEPES OCb TPY-
Obl, HEe Donee 90 °.

9.2.3.5 CoegnHutenbHaa Tpybka anga nepeaadvu aasneHusa ot AT k C aaBneHuna a4omkHa UMETb YKMNOH
K TOpU3oHTanun He mMeHee 1:12.

[1pn NpUMEHEHNN COEAUHUTENBHBLIX TPYOOK, COCTaBMEHHbIX U3 OTAENbHbLIX CEKLUMW, ANAMETP YCNOBHOIO
npoxoaa 3TUxX ceKumun ormkeH OblTb O4NHAKOBbIM.

PekomeHayeMble 3Ha4YEHNA BHYTPEHHEro AnamMeTpa coeauHUTENbHbIX TPYOOK npuBeaeHs! B Tabnuue 8.

Martepuan coeanHUTENbHbIX TPYOOK AOIMKEH ObITb KOPPO3NOHHO-CTOUKUM MO OTHOLLUEHUIO K U3MEPAEMO-
My rasy, ero KoHgeHcarty M ConyTCTBYIOLLUMM KOMMOHEHTaM (MEeTaHon, rMUKonb 1 ap.).
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Tadbnunuya 8
3HavYeHWe BHYTPEHHero guameTpa B MM NMpPW AnnHe TPyOoK, M
Tun cpebl
MeHee 2.5 oT 2,5 40 16 oT 16 o 45 oT 45 go 90

Cyxou ras OT 3,500 10 BKOY. | OT © oo 10 BKNHOM. 10 10
BrnaxKHbIN ras 13 13 13 13
3arpAsHeHHbIV ras 25 25 25 38

" a3, cnocobHbIi KOHOEHCUPOBATLCA B COEAUHUTENBHON TPYOKe, T.e. TOMKA PpOCHl NO Bnare U yrnesogoponam
KOTOPOro MOryT OKasaTbCA BbllUe TeMNepaTypbl rasa B COeqUHUTENBHON TPyOKe.

" a3, 3arpA3HEHNA KOTOPOro MOryT NMPUBECTU K NEPEKPLITUO CEYEHUA COeAUHNTENBHON TPYOKMN.

9.2.3.6 MX CH armMocdepHoro gaBneHua Bbionpatot n3 HeobxoaqnMoCTU BbIMONMHEHUA CNEeAYIOLLEro yC-
NOBUA

5 0,5
7 < ﬂ Hf2 pH »'2
pa < 1| Yp (p)Upm , (38)
rae U;J — Jonyckaemasi OTHOCUTENbHAA pacLUMPEeHHAas HeonpeaeneHHOCTb NU3MepPeHnn abCoNOTHOTO AaB-
neHusa (cm. Tabnuuy 7);
U;:,M — OTHOCUTENbHAA pacLUMpeHHaa HeonpeaeneHHOCTb N3AMEPEHUN N30bLITOMHOIO AaBMNEHUS.

ATMOCEpPHOE JaBneHne U3MepPS0T B MecTe pacnonoxXeHnsa C n3dbITO4HOro gaBneHns, ecnuv nocne/-
Hee pa3MeLLUEeHO B 3aMKHYTOM MPOCTPAHCTBE, NPU HANMUM4YUN B HEM pa3pexkeHnsa Unu n30bITOYHOro AaBrieHUSA
(Haagyea), co3gaBaeMoro cuctemMamu BEHTUNALUMKU U KOHAUUMOHUPOBAHUA.

9.2.4 CpeacTBa UamepeHun TemnepatTypbl, UX MOHTAX

9.2.4.1 Temneparypy rasza namepatot [T moboro npuHunna AeNCTBUA.

TepMoguMHaAMUYECKYIO TEMMNEPATYPY rasa onpeaenarT No PopmMyne

T=27315+t (39)

[1pu BbIOOpe CU TemnepaTypbl cnegyet pykoBoACTBOBATLCA CrieAyoLWMMN pekoMeHaaumusamMu:

- [1T pomKeH NMeTb METPONOrMYECKUE XapakTePUCTUKN, obecrnevnBatroLme cobnogeHmne TpedboBaHnmn K
3Ha4YeHNnaM gonyckaemom OTHOCUTENBLHOU pacLUMPEHHOU HEONpeaeneHHOCTN N3MEPEHNIN TeMNepaTypbl rasa
1N COOTBETCTBYIOLLENO YPOBHA TOYHOCTU U3MEPEHUN (CM. TAbnuuy 7);

- Anana3oH namepeHun MNT gomkeH ObITb MUMHUMANbHO AOCTATOUYHbIM:;

- KOHCTPYKTUBHOE ucnonHeHue T (3aWnleHHOCTb OT BHELUHUX BO3AEUCTBUU, HAPYXXHbLIM AUMAMETP W
ONNHa €ero MOHTaXXHOW YacTu) AOIMKHO COOTBETCTBOBATL TPpeboBaHUAM, ycTaHOBMNEHHbIM [OCT 6651 1 HacTto-
ALLUUM CTaHAAapPTOM, K USMEPEHNIO TEMMEPATYPLI rasa;

- TUN KOMMNEHcaUNOHHOro kabena ana nogkntoveHud MNT K BTOPUYHOMY npudopy U cxemy noaKnoveHns
(3- UnNn 4- NPoOBOAHYIO) ANA NOAKNIOYEHUA TEPMOMETPA CONPOTUBIEHUA BbIOUPAIKOT C YYETOM YCITOBUIW SKCIIY-
ataumm U Mecrta pasmMeLleHUa HOPMUPYIOLLEro U BTOPUYHOTO NpeobpasoBarens.

[1lpn BbIOOpE BTOpPUYHOrO npubopa cneayer yuynTbiBaTb HOMUHAIBbHYIO CTATUYECKYIO XapakKTePUCTUKY
npumeHaemoro [1T.

[Ina namepeHna Temneparypbl peKkoMeHayeTca nNpUMEeHATb TEPMOMETPbLI COMPOTUBNEHUA, HOMUHATb-
HOoe 3HayeHne conpotuBneHmna Kotopbix npu 0 °C He meHee 100 Owm.

MpumeyaHune — Cnocobbl coeHEHUS TEPMOMETPaA COMNPOTUBITEHUS N BTOPUYHOIO npeobpasoBaTens no 3-
NN 4- NpoBOAHLIM CXeMaM NOAKIHYEeHUA ABNSAOTCA Hanbonee NpeanodTUTENBHBIMMU.

9.2.4.2 Temnepartypy rasa nsmeparr Ha npaMmonuHenHom ydacrtke AT ao unu nocne Y3I1P.

Hannune MC mexay Y3I'1P u mectom yctaHoBku 1T He aonyckaerca.

Ecnn Temneparypa rasa namepserca nocrie Y3IP, To BbINOAHAIOT crneayioLume TpedoBaHns:

- paccrosHue ot kopnyca Y3I'1P unu ceyennsa A, (CM. pUCYHOK 4) npu ycTtaHoBke [TOA Ha Hapy>HOW No-
BepxHocTU T ao IMNT gonmkHo ObITb HE MeHee 2D n He bonee 15D. [1na ogHoHanpaBneHHoro notoka [NT peKo-
MEHAYETCA ycTaHaBnMBaTb Ha y4dactke VT, pacnonoxxeHHbiM mexay 2D* n 5D* (rpe D™ — Hapy>KHbIM AUAMETP
TpybonpoBoaa) oT HaxoasLlerocs Huxe no tedeHunto pnadHua Y3IP [10] unu ceveHusa A, (CM. pUCyHOK 4) npu
ycTaHoBKe [1TOA Ha HapyxxHou noBepxHocTu UT;

- onmxkanwee MC, pasmeLrueHHoe nocne [T, 4omKHO pacnonararbCa Ha paccTosaHUK HE MeHee 1D oT Hero.
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Ecnu Temneparypy rasa nuamepsatotr 4o Y3I1P, To BbINONHAOT cneaytowimne TpedoBaHuUA:

- paccTtossHne ot kopnyca Y3I1P nnu cedenHusa A, (CM. pUCyHOK 4) npu yctaHoBke [1OA Ha Hapy>XHOW
noepxHoctu AT ao INT aomkHO ObITb HE MEHEE AONMyCKAeMOro MUHMMAanNbHOro pacctoaHusa mexay Y3IP u
onmxanwimm yctaHoBrneHHbiM nepea HUM MC (cMm. 9.2.2.6 ), B NnpoTuBHOM crniydae Y3lP gomkeH ObITb Kanm-
OpoBaH BMecCTe ¢ yctaHOBNeHHbIM HA VT T nnu ero runb3on;

- onmxkanwee MC, pasmelteHHoe ao T, 4omMKHO pacnonaraTbCa Ha paccTtosAHUM He meHee 1D OT Hero.

[1pyn usamMepeHnn pacxoga u KonnvyecTesa rasa peBepPCUBHbLIX MOTOKOB C MOMOLLBLIO ogHOro Y3['1P peKoOMeH-
nyetcsa ycraHasnuarb [1T Takmm odbpasom, 4todObl npu Hanbonee 4yacTto NCNoNb3yeMOM HarnpasreHnn NoToKa
rasza [1T pacnonarancda nocne Y3[1P. HezaBucumo ot mecta yctaHoBku 1T, pacctoaHmne ot kopnyca Y3[1P go
[1T AOMKHO ObITb HE MEHEE A0MYyCKAEMOro MMHUMAaNbHOIO paccrtoaHua mexay Y3IP u onmkanwmm yctaHOB-
neHHbIiM nepeg HuUM MC (cm. 9.2.2.6 ), B npoTuBHOM cny4ae Y3[1P gomkeH ObiTb KanundbpoBaH COBMECTHO C
[1T, yCTAaHOBMNEHHLIM B COOTBETCTBUN CO cxeMOU ero MmoHTaxka Ha CUKIT, ecnu nHou sapunaHT yctaHoBku 1T He
npeaycMmoTpeH narotosutenem Y3I1P.

[1pn n3amMepeHnn pacxoga n KOnNM4eCcTBa rasa PeBePCUBHbLIX MOTOKOB C MOMOLLLIO ABYX MOCNEeA0BaTENBHO
ycTaHoBneHHbIX Y3I'1P 1T pekomeHayeTca yctaHaBnmBarb Ha yyactke AT mexxay kopnycamu Y3IP [10].

9.2.4.3 T1T MOXeT ObITb yCTAHOBNEH HenocpeaCcTBEHHO B AT nnu B runb3y (KapmaH).

HapyHble gnameTpbl Kopnyca [T u runb3bl (MpY €e Hann4ynuu) AomMKHbl OblTb HE bonee 0,13D. Jony-
CKaeTcqa yBenn4yeHmne Hapy>kHoro anamertpa kopnyca [T v runb3bl (npn ee Hanu4uun) go 0,2D, ecnn oHM ycTa-
HOBNEHbI HA NnpaMonuHenHoM yyactke T nocne Y3IP u Tennon3onupoBaHbl, Kak NoKasaHo Ha PUCYHKE 5.

PucyHok 5 — lpumep Tennounsonaumum yd4actkos AT n 11T

[myouHa norpy>xeHua NT aomkHa ObITb paBHa ANMHE €ro MOHTaXXHOW 4YacTu, yCTAHOBNEHHOW U3rOTOBMU-
Tenem Ang KoHkpetHoro Tuna [1T.

YyBCTBUTENBHbLIN 3neMeHT [T gomkeH obiTb pasmewueH B T Ha rnyounHe ot 0,1D no 0,7D.

[na rmyObuH norpyxeHmna donblue yem D/3 pekomeHayeTca npumeHeHue MNT unu runb3 (Npu ux Hanu-
YNN), KOPNMYC KOTOPbIX UMEET KOHUYECKYIO CPOPMY.

[1pu yctaHoBKke T B runb3y A0mMKeH ObITb obecneyeH HageXXHbln TEMNMOBOW KOHTAKT. [Ana obecnevyeHuns
TEMNMOBOro KOHTAKTa r’mnb3y 3anonHAaoT, HAaNnpUMep XXnakum macnom. [T norpyxarT B rnnb3y HA MOJSHYIO €€
rmyouHy (C MOHTa)XHbIM 3a30poM). PekomMmeHayeTcsa, YToObl 3a30p Mexay OOKOBbIMU CTEHKAMU runb3bl U 1T
He npeBbiwan 0,5 MM.

YyBCTBUTENbHLIM anemMeHT T pekomeHayeTcsa pacnonararb paguanbHO OTHOCUTENBHO TpybonpoBoaa.

[lonyckaeTcsa HaKNMoHHaa ycrtaHoBKa Kopnyca 1T unu ero ycraHoBka B U3rnbe korneHa rno ocun Tpyobonpo-
BOAA.

9.2.4.4 Ecnn Ha T npeaycmartpuBaetTca Hann4mue KoHTponsHoro 1T, To pacctogaHne Mmexay KOHTPOmb-
HbIM 1 paboynm INT gomKHO HaxoaAuTbLCA B npeaenax ot 0,5DN no 2DN, a yron mexay oceBbIMU MNITOCKOCTAMM
AT, B KOTOPbIX pacrnonarator pabounn u KOHTponbHbIN [T, AomkeH ObIThb B npegenax (90 £ 10) °.

9.2.4.5 Ecnu Temneparypa okpyXxarLlen cpeabl B npouecce skcnnyaraunm Y3I'P moxeTt otnuyaTtbed oT
TeMneparypbl UsmepsaemMoro rasza oonee yem Ha 40 °C, 1o Ttennousonupytot kopnyc Y3I1P un yyactkm UT, kak
NnoKasaHo Ha PUCYHKE 6.

9.2.5 Cpeacrtea usmMepeHUn NIIOTHOCTHU rasa npum padoumx ycnoBuax U UX MOHTaX

9.2.5.1 [Ina namepeHunsa nnoTHOCTU rasa B padoynx yCnoBuAxX AOMNYCKAETCA NMPUMEHEHUE MOTOKOBbIX
NNOTHOMEPOB NOOOro Tuna, METPONIOrMYEeCcKne XapakTepucTUukM KOTopbiX obecnevynBalror U3MEPEHUE MNNOT-
HOCTU ra3a ¢ OTHOCUTENbHOU pacCLUMPEHHON HEONMPEAENEHHOCTLIO, HE NMPEBbLILLAKOLWIEN 3HAYEHUNU, YKA3aHHbIX
B Tabnuue 7, Ansg COOTBETCTBYIOLLUENO0 YPOBHA TOYHOCTU U3MEPEHUN.
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PucyHok 6 — [pumMep Tennounsonauun kopnyca Y3I1P u ydactkoB AT

[1pn ycTaHOBKE NNOTHOMEpPAa HeoOxoaMMO oDecneyYnTb CneaytoLlee:

- 3Ha4YeHnda gaBneHna U TemnepaTtypbl rasa B YyBCTBUTENbLHOM 3f1€eMEHTE NMNOTHOMEpPA AOMMKHbI ObITb
Kak MOXHO bnmxe K ux aHadyeHuam B Y3I1P;

- npoba rasa gomkHa ObITb YNCTOW, OAHOMA3HON U HE coaepXaTb Kakux-nmbo yactuu;

- MOTOK rasa, npoxoadaLmm Yyepes YyBCTBUTENbHbIA 3NEMEHT NNOTHOMEpPAa, A0MKEH ObITb 4OCTATOYHbIM
ana obecnevyeHnsa peakumn Ha UISMEHEHUA COoCcTaBa, JaBNeHNAa U TeEMNepPaTypbl.

YCcTpoucTBa, NPUMEHAEMbIE HA BXOAE NMOTHOMEPOB ANA OYUCTKU Nnpod oT npumecen (PUnbTpbl U OCY-
LLUNTENW), HE AOIMXHbI UBMEHATL OCHOBHOW COCTaB U3MEPAEMOro rasa.

[Tpo000OTOOPHOE YCTPOUCTBO UK YYBCTBUTENbHbIA 3NEMEHT NNOTHOMEpPAa MOTyT ObITb YCTAHOBIEHbI HE-
nocpeacTBeHHO B T nubo B OannacHyto nuHuio ansg otoopa npod. [lonyckaerca oCyLLEeCTBNATL Nogady rasa
B NIOTHOMEP, CMOHTUPOBAHHbLIN B r'MNb3e, yctaHoBneHHOU B T. B sTom cnyyae Touky otdopa npodbl pacno-
naratot B 00nactu BbICOKOIo AaBneHUA rasa, a Touky Bo3Bpara rnpodbbl — B 00nacT HA3KOro AaBreHus rasa.

PacctoaHue mexay Y3IP n npodbooT00PHLIM YCTPOMCTBOM MMOTHOMEPA UMW €ro YyBCTBUTENbHLIM 3r1€-
MEHTOM, B Crny4ae ux pasmelleHusa HenocpeacTtBeHHO B T, AOMKHO ObITb HE MEeHee yKasaHHoro B 9.2.4.2
ana [T (npu cooTBETCTBUM AMaMeTpa Norpy>Kaemoun B Nonoctb TpydonpoBoga 4actu nioTHOMepa AnanasoHy
3Ha4vyeHuun guametpa [1T).

[Tpo000OTOOPHOE YCTPOUCTBO MMOTHOMEPA UMW €ro YYBCTBUTESNbHLIN INEMEHT PEKOMEHAYETCA pasmMe-
wartb nocne Y3I1P Ha pacctoaHun He meHee 2DN n He bonee SDN.

9.2.5.2 B o0LLIeM cny4yae 3HavYeHna AaBneHnsa u TemnepaTtypbl rasa n, cnegoBareribHO, ero nNnoTHOCTL B
YYBCTBUTENbBHOM 3MNEMEHTE NNOTHOMEPA OoTNn4alTcd OoT 3Ha4YeHUn aTtux sennduH B Y3I'1P

[TokasaHnsa NNoTHOMEpPAa NnepecyYnTbIBAKOT K padbovnm ycnouam Y3IP no dpopmyne

p=po-L2-(2) = py - 20T (2). (40)
rae pg — MMOTHOCTb rasa B MECTE€ YCTAHOBKWM 4YYBCTBUTENbHOIO 3rieMeHTa nnoTtHoMepa (nokasaHus
NNOTHOMEPA);
T, p — Temneparypa un abcontoTHoe gaBneHne namepaemoro rasa B Y3I1P, cOOTBETCTBEHHO;
Ty, Pp — TEMNepaTypa u abCconioTHOe AaBreHue rasa B MecTe yCTaHOBKW YYBCTBUTENbHOIO 3neMeHTa
NNOTHOMEPA, COOTBETCTBEHHO;
AP =P — Po;
AT=T-=T,,
Z — dhakTop cxkmumaemocTu rasa npu 7, p;

Zy — QakKkTop CXXKMMaemocTu rasa npu Iy, p,.
[lonyckaeTrca He nepecyuTbiBaTb NoKasaHWA NNOTHOMEpPA, €eCnu 3HaYeHue AonyckaemMon OTHOCUTENb-
HOW pacLUMPEHHON HeonpeaeneHHOCTU N3MEPEHUIK NNOTHOCTU rasa npu paboynx ycnoBmuax, ykasaHHoOe B Ta-
onuue 7 Ansa COOTBETCTBYIOLLErTrO YPOBHA TOYHOCTU, HE MEHEE 3HAYEeHUd, pacCYHMTaAHHOro No popmyne

7 ’ 1_Ap/p V4
U, = Upo +100 -1 AT/T (Z) | (41)
rae %0 — OTHOCUTENbHadA pacluMpeHHas HeonpeaeneHHOCTb M3MEPEHNUN py,.

[1na vamepeHus Temnepatypbl U AaBNEHUA ra3a B MECTE€ pasMELUEHUs YYBCTBUTENbHOIO 3NEMEHTAa
NIOTHOMEpPA UCNONBb3YIOT ero wraTHble CUY gaBneHns n Temnepartypesi.
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Ecnu KOHCTPYKUMA NNOTHOMEPA HE npeaycMmaTtpuBaeT Hanuyua wratHoro C aaBneHusa, 1o 3Ha4YeHue
Po PaccYUTLIBALOT, UCMONb3yA 3Ha4YeHUe abconoTHOro AaBneHus rasa B mecte yctaHoBku Y3I1P n 3HayeHue
DA3HOCTU AaBNeHNU raza B Mectax yctaHoBkM Y3['1P u YyBCTBUTENLHOIO aNeMeHTa NNOTHOMEpPA, U3SMEPEHHOE
CH nepenaga aaBneHus.

CHUXEHNA pasHOCTU TEMNEPATYPbl KOHTPONMMPYEMOIo NOTOKA ra3a u Temneparypbl ra3a, HaxoadaLerocy B
YYBCTBUTENbLHOM 3NEMEHTE NoTHOMepa, 400nBalOTCA NyTeEM pasMeLleHnsa YyBCTBUTENMbHOIO anemMeHTa nnorT-
HOMEpAa B NOTOKE U3MEPAEMOro rasa u/unn TeNNOnU3oNAaLnen aNneMeHTOB NNOTHOMEPA, HaxoadLwumxca sBHe AT.

9.2.6 CpeacTBa U3MepeHU KOMMNOHEHTHOrO COCTaBa U NJIOTHOCTU ra3a Nnpu CTaHAAPTHbIX
YCJITOBUAX U UX MOHTAX

9.2.6.1 C/1 KOMNOHEHTHOrO COCTaBa rasa AomkHbl obecne4ynBaTb onpeaeneHne Bcex KOMMOHEHTOB rasa,
MONApHaa aAona KoTopbixX B rasde npesbiwaet 0,00005.

[lna nsamepeHna cocraBa MHOrTOKOMMOHEHTHOrO rasa rnPUMEHSIOT NOTOKOBLIN UMK 1nabopaTopPHbIN XPO-
Marorpada.

[ToTOKOBbIE XpomMmarorpadbl peKOMEeHAYETCA NMPUMEHATb MPU HEBO3MOXHOCTU 0DecrneyeHnsa HeoOXoau-
MOW 4YacTOTbl onpeaeneHns KOMNOHEHTHOrO COCTaBa rasa B XMMUKO-aHanuTu4yecknx naboparopuax. Heobxo-
aUMoe yucno npob 3a oTYETHLIN Nepuoa BpemeHu onpeaendatot B coorBetctBumn ¢ FOCT 31370.

[1pn BbIOOpPE xXpomarorpadra cneayeTr yuntbiBaTb, YTO HEONPEAENeHHOCTb N3MEPEHNSA MONSAPHOW UMK
0ObEMHON 40NN KOMMNOHEHTOB rasa gomxHa obecne4ynBarb BbINONIHEHUE TPEOOBAHUU K 40MNYCKAEMON HEOMPE-
NENEHHOCTU onpeaeneHna NnoTHOCTU ra3a npu ctaHgapTHbIX YCNOBUAX U/NNMKU KOSPMPULUNEHTA COKUMAEMOCTH
rasa, npuBeeHHbIX B Tabnunue 7 ANA COOTBETCTBYIOLLENo YPOBHA TOYHOCTU NU3MEPEHUN.

[1pu onpeaeneHnn mecrta otbopa npod pykosoacTeytoTca TpedboBaHnamu FNOCT 31370 n cnepyrowmmu
AOMNONMHUTENbHbLIMU PEKOMEHAALNAMMN:

- paccToaHua mexay M3 u nodbim onmxanwmm MC gomxHbl ObiITb HE MeHee 2DN npu pasmerwleHun 13
nepeag MC u 5SDN npu pasmeweHnun '3 nocne MC;

- [13 pacnonarator Ha y4acTkax TpybonpoBoga nepea BXOAHbIM KOMMNEKTOPOM UMW NOCHE BbIXOAHOIO
konnektopa CUKI. lonyckaetca pacnonaratb 13 Ha AT.

[pu pasmeweHnn N3 Ha AT pekomeHayeTca Todky oTOopa npoObl pacnonararb nocne Y3[1P Ha pac-
CTOAHUU HE MeHee 3DN.

MecTto oTOopa npob rasza 4omkHO ObITb 0OopyaoBaHO B coOTBETCTBMU C TpeboBaHuamm FOCT 31370.

I3amepeHne KOMNOHEHTHOIo cocTaBa AOIMKHO OCYLLECTBNATLCA C NPUMEHEHUEM aTTECTOBAHHbLIX MW.

[MTpumMedyaHUe— KOMNOHEHTHLIA COCTaB NMPUPOAHOIro rasa onpefaensaT B COOTBETCTBUM C TpeboBaHUAMU
OCT 31371.7.

9.2.6.2 [Ina onpeaeneHunda NnnOTHOCTU ra3a npu ctaHAapTHbLIX YCNOBUAX NPUMEHAKOT MOTOKOBLIE MITOTHO-
MepPbl MO0 NOTOKOBbLIE UMK nadopaTopHblie XpomaTtorpadebil.

[TpumedaHne — OnpegeneHne NIOTHOCTU rasa npu cTaH4apTHLIX YCIOBUAX B criydae NpuMeHeHUsa Xpoma-
Torpada (NOTOKOBOro UK NnabopaTtopHOro) BeINOMHAKT NYTEM BLINOMHEHNA pacHeToB No popmyne (25) no pesyneraram
M3MEPEHNN KOMMOHEHTHOrO cocTaBa rasa U TabynuMpoBaHHbLIM (CTaHAAPTU3OBAHHLIM) 3HAYEHUAM MOMAPHOW Macchl W
pakTopa CXKMMAEMOCTU raza Npu cTaHA4apTHLIX yCNoBUAX (CM. 6.4.5).

[IpMMEHEHUE NOTOKOBLIX NIIOTHOMEPOB HE AOMNMYyCKAeTCcqa ANnd 3arpA3HeHHbIX ra3oB, a TakKe rasoB, CMo-
COOHbIX KOHAEHCUPOBATLCYH, T.€. TeMNeparypa TOYEK POChl MO Brare n yrrnesoaopoaam KOTOPbIX MOXKET OKa-
3aTbCH BbILLE TEMMNEpPATYPLI ra3a B COeAMHUTENBHON TPYOKe n paboyen kamepe nnoTHOMepa.

MeToa namepeHusa NnoTHOCTU ra3a npu CtTaHaapTHLIX YCNOBUAX C UCNONMb30OBAHUEM MOTOKOBOIO MNITOTHO-
Mepa Unu pacyera no KOMNOHEHTHOMY COCTaBy, UBMEPEHHOMY MOTOKOBbLIM XpomMartorpadom, peKoOMeHAYETCH
NMPUMEHATb NPU HEBO3MOXHOCTU 00ecnevyeHnss HeoOxoauMMON YacTOTbl oNpeaeneHnsa KOMNOHEHTHOINO cocTaBa
ra3a B XMMUKO-aHanuTUu4YeCcKnx nadbopartopusx.

9.2.6.3 B cnyyae npuMmeHeHna NOTOKOBLIX MIOTHOMEPOB, N3MEHEHUE NNOTHOCTU ra3a npu ctaHaapTHbIX
YCNOBUSAX OTCNEXNBAIKOT, CO30aBadA NOTOK rasa 4yepes YyBCTBUTENbHbLIN SNEMEHT MMOTHOMEPA MYyTEM OTBET-
BIeHUA Yactu odLlero notoka. INoTok rasa, npoxoasLmnin Yepes YyBCTBUTESNbHbIN 3NIEMEHT NIIOTHOMEPA, 0J1-
YXEH ObITb AOCTATOYHbIM ANa obecne4vyeHusa peakumm Ha USMEeHeHNa cocrtasa rasa. [1lpoba rasza gomxHa ObITb
YMCTON, HE coaepXKaTb YacTul U ObITb OAHOA3HOMN.

TunoBada cxema ycTaHOBKM MOTOKOBOro NoTHOMEpa And U3MepeHnin NnoTHOCTK ra3a npu ctaHaapTHbIX
YCNOBUSAX NpUBEAEHA HA PUCYHKe 7.

C uenblo NCKNIYEHNA NnonagaHua MEXaHUYECKUX MPUMECEN N KOHAEHCATA B KAMEPbLI MOTOKOBLIX MMOT-
HOMEPOB Npu nx noakmnoveHnn K UT HeoOxoanmMo B COeAUHUTENbHBLIX IMHUAX UCMOMNb30BaTb PUNLTPbLI U OT-
CTOWHbIE KAMEDPHI.
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7 — n3onupyroLWnK KNnanaH, 2 — perynaTtop gaenexHua; 3, 6, 7, 8 — knanaHbl;, 4 — NNoTHoMep; 5 — Bapbep UCKPO3aLUTHLIN,

9 — BbIMUCIUTEND.

jlflcyHOI{ {/ — TnoBaa cxeMa MOHTaXa NOTOKOBOIO NJIOTHOMEPa AJA NAMePEeHWA MNNOTHOCTU Fa3a
NPU CTAHAAPTHBIX YCITOBUAX

[1pu onpegeneHnn mecra otbopa nNpod ANA NOTOKOBOro NNOTHOMEpPA PYKOBOACTBYIOTCA TPpeOOBaHUAMMU,
YCTaAHOBMNEHHbIMU B 9.2.6.1 K MecTy oTOopa npob Ana xpomartorpados.

9.2.7 CpeactBa o6padboTKN pe3ynbLratoB U3MepeHUn

9.2.7.1 lNporpammHoe obecne4vyeHne cpeactB o00pabOTKU pe3ynbTaToB U3MEPEHUN AOIMKHO peanmn3o-
BbIBaTb 00paboTKy nameputenbHon uHgpopmaumm no COOTBETCTBYOLLUMM dpopmMmynam, npuBeaeHHbIM B 6.3,
BbIOMpaemMmbiM B 3aBUCUMOCTU OT METOAA NPUBEAEHUSA 3HAYEHUA OOBEMHOIO pacxoga nnu obbema rasa npu
pabo4Ynx ycrnoBusax K cTaHAapTHbIM yCcnoBuaM, npumeHaembix C napameTpoB NOTOKa U cpelbl U MeToaa
onpeaeneHns NNoTHOCTU rasa npu padbovnx n/mnmn ctTaHaapTHLIX YCIIOBUAX.

9.2.7.2 llorpeltHoCTb cpeacTea 00padoTKu pe3ynbLTaTtoB U3MEepPEeHUn, odbycnoBrneHHasa npeodbpasoBaHu-
€M BXOAHbIX CUTHANOB, AOIMKHA Y4NTbIBATLCA NPU OLIEHKE HeonpeaeneHHOCTN NU3MEPEHNIN JaBNeHUd, TeMNe-
paTypbl, NNOTHOCTU N OOBEMHOIO pacxoaa rasa npu padounx ycnoBuax.

9.2.7.3 Cpeacrso oOpaboTKM pe3ynbtaTtoB U3MEPEHUN AOIMKHO UMETL AUCMIEN, Y KOTOpOoro tabno ang
OTOOpaXeHNsa YNCNOBON MHApOpPMALIMKM COAEPXKUT HE MEHEeEe BOCbMW 3HAKOMECT, U obecneynBaTb BO3MOXK-
HOCTb OTODpa)XeHUsa Ha Aucnnee pe3ynsbratoB N3MepPeHunn:

- abcontoTHOro (M30LITOYHOTO) AaBNEHUA rasa;

- TeEMneparTypsbl rasa;

- pacxoaa rasa npu pabo4mnx ycnosuax n/mnn npuBeaeHHoOro K craHaapTHbIM YCNOBUAM;

- 0O0bemMa rasa, npuBeIeHHOro K CtTaHa4apTHbIM YCITOBUAM.

Ha aucnnen MoryTt BbigaBartbCAa NPOMEXYTOYHbIE 3HAYEHNA BbIYUCNEHUN N AAHHBIE apXMUBa, HANPUMEP
YCINOBHO-MOCTOAHHbIE BENUYNHbI, KOHCTAHTLI, 3aPErMCTPUPOBAHHbIE HELUTATHbLIE CUTyaLUun U T.0.

9.2.7.4 Cpeacrea o0OpabOTKMU pe3ynbraTtoB U3MEPEHUN AO0IMKHblI 00ecrnevnBaTb XpaHeHUne pe3ynbraTton
N3IMEPEHUN U nNpeaycMmartpuBaTb BO3MOXXHOCTb BEAEHUA apXUBOB. PE3yNnbTaToB BbIMUCNEHUN OCPEAHEHHbIX
napamMeTpoB rasa; permcrpauumn HelwTaTHbIX cuTyaumun;, USMEHEHUN nNapamMeTpoB KOHPUTYPUPOBAHUA U KOP-
PEKTUPOBKKU YCNOBHO-NOCTOAHHbLIX BEMUYNH.

9.2.7.5 Cpegcrea o0OpaboTKu pe3ynbTatoB U3MEPEHUn AOIMKHbI ObITb 3allnLLEeHbl OT HECAHKLIMOHUPO-
BAHHOIO BMELLATENbCTBA, KOTOPOE MOXET MOBMUATL HA pe3ynbTaTbl UAMEPEHUN pacxoda U obbema rasa, a
TaKke Ha npouecc PopMUpPOBaAHUA U COXPAHEHUA apXUBOB.

9.2.7.6 Cpeacreo o0OpaboOTKu pe3ynbratoB U3MEPEHNIN AOIMKHO o0ecne4vnBaTb BO3MOXKHOCTbL pacneyar-
KW apXUBHOW N UTOTOBOU MHPOPMALIMM HA NPUHTEPE, HEMOCPEACTBEHHO UMK YEPES YCTPOUCTBO Npuema/nepe-
aaym nHpopmauumn (NepeHoCcHOro yctponcraa coopa nHgopmauumn, KomnoloTepa u T.n.).

9.2.7.7 NamaTtb cpeacrea oopaboTKn pe3ynsratoB U3MEPEHUN, npegHasHa4YeHHaa Ana XpaHeHusa apxu-
BOB 1 NapaMeTpPOB €ro KOHMPUrypmnpoBaHus, 40mkHa ObiTb dHEProHe3aBUCUMOMN.
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9.3 TpeboBaHUuA K AONONMHUTENbHbLIM CpeaACTBAM U3MEPEHUN

9.3.1 CpeacTBa namMepeHun nepenaga AaBrieHUNA

9.3.1.1 C nepenaga aaBneHUd NPUMEHSAIOT:

- AN4A KOHTPpOMNA TEXHUYECKOro cocrtoaHua YOI (LUenoCTHOCTU PUNLTPYIOLLEro 3nemMeHTa, CTENMEHN €ro
3aCOpeHns), a TaKke ANna KOHTPONS pexumMa ero aKcnnyaraumm, npm KoOTopom odecneymnBaeTcs OYMCTKA rasa
0e3 yHOoca TBepAbIX YacTul n punerpyrowlero marepuana (cm. 12.3.4);

- AN4 NPOBEPKN YNCTOTbI BHYTPEHHEU NOBEPXHOCTU 3aneMeHToB Pl1 (cm.12.3.4);

- ANS KOPPEKTUPOBKN B Ccriyyae Heooxoanmoctu (CMm. 9.2.5.2) nokazaHUM NOTOKOBbIX MNOTHOMEPOB.

[1na KOHTpONA TEXHNYECKOro cocTodaHna YOI U KOHTpONA Haa peXXMMOM ero aKkcnnyartauum npuMeHsaoT
CTauuMoHapPHO ycTaHoBneHHbIe CH nepenaga gaBneHus.

[1na npoBEPKU YNCTOTblI BHYTPEHHEN NOBEPXHOCTU AnemeHToB Pl1 npumeHaoT cTauMoHAPHO YCTAHOB-
NeHHbIe unu nepeHocHole CU nepenaga gaBneHusd, yctaHaBnuBaemMble HA BPEMA KOHTPOMNA TEXHUYECKOrO
cocTtoaHua eI1.

9.3.1.2 OTHOCUTENLHAA pacLUMPEHHAa HeoNpPeaEeneHHOCTb U3MEPEHUN (MPU KO3 MDULIMEHTE OXBaTa 2)
nepenaga gaBneHnsd And NPoBEPKU TeEXHUYECKOro coctoaHnsa YOI n ¢l He gomkHa npesbiwaTtb S %, AnS
KOPPEKTUPOBKM NMOKa3aHUU nnoTtHoMmepoB — 0,25 %.

9.3.1.3 BepxHun npegen namepeHnn CHU nepenaga gasneHus Bblonpator paBHbIM HAUMEHbLLUEMY 3HA-
YEHUO Ap, N3 CTaHAApPTHOIO psiaa, yaOBNETBOPAOLEMY CneayroLeMy YCIOBUIO

AP, 2 1,5:Aw (42)

rae Ao, — NOTEepU AABNEHUsS, COOTBETCTBYIOLLME MAKCMMAIIbHOMY pacxoay rasa q, ., B YCNOBUAX JKC-
nnyarayum.

[1pn n3BECTHOM 3Ha4e€HUN KodppuumeHTa rugpasnudeckoro conpornsnenuns YOI nnun @I Ao, pac-
CUYMTbIBAIOT NO PopMyne

max’

Z
E_, 8Pmax 9y max

n2(1 03 DN)4 - (43)

AWmax =

[TpuMeyaHUne — B HacToALEM cTaHAapTe Noj KoadpdnUneHToM rmapaBnnyeckoro ConpoTUBIEHUS MOHUMa-
eTCHA OTHOLLEHWE NOTEPL CTAaTUHECKOro AaBMNeHUsa Ha YCTPOMNCTBE K ANHaMNYECKOMY AaBNEeHUIO A0 UMK MOCIe YCTPOMCTBA,
KOTOPbIA COOTBETCTBYET 3HAYEHUIO, ONpeaenseMoMy No dopmMyne

£ = 280 _ 2S%A®

2

44
PWa pqg | ( )

rnie S — nnowaab NonepevyHoro cevyeHus Tpybonposoaa 40 Unu nocne yCTrponcTea, mM2.

Ecnu narorosutenem nog KoadMuULUMEHTOM TMAPABINYECKOrO CONMPOTUBIIEHNS NMOHUMAETCH Apyras Be-
NMMINYMHA, TO B 3TOM cCrny4ae HeoOX0AMMO NMONbL30BaTLCA PEKOMEHAALMAMU U3TOTOBUTENS.

Ecnu B akcnnyartayMoHHON AOKYMEHTALMM YKa3aHbl NOTEPU AABNEHUS ra3a B 3aBUCUMOCTU OT OOBbEMHO-
ro pacxoga rasa npu pabo4mx ycrnosusix, To0 A® ... PacCYMTbIBAIOT Mo hopmyne

_ Pc max Pmax
A®ray = A®,, ( , ) (45)
Pctn Pro
rae Ao, — 3HayeHue NoTepu AaBMNEHUNA, NPUBEAEHHOE B 9KCMMyaTaUuMOHHOW AOKYMEHTAUNUW, COOT-

BETCTBYIOLLIEE MAKCUManbHOMY pacxoay rasa q,, ...
— 3Ha4YeHusd NNOTHOCTU ra3a npu CtTaHaapTHbLIX YCINOBUAX U AABNEHUA, ANA KOTOPbLIX B 3KC-
noyatayMoHHOU AOKYMEHTALMKU YKa3aHO 3HAYeHUEe NoTeEPU AaBNEHU4,
— MaKcumanbHble 3HA4YEHUA NMNOTHOCTU rasa npu crtaHAapTHbIX YCNOBUAX U AABNEHUA
rasa Ha y3ne usMmepeHun npm MmakcumarnbHOM pacxoje rasa.
9.3.1.4 Ecnun koHcTpykuna YOI n @1 He npeaycmaTpuBaeT OTBEPCTUN ANA M3MEPEHUN nNepenaaa AaB-
NIEHUA U B UX 3KCnNyatauMOHHOW AOKYMEHTAUWUWN OTCYTCTBYET MHPOPMALNA O MECTE UX PACMONMOXXEHUA, TO
OTOOpPbLI AaBNeHusa pacnonaratT Ha pacctodaHun ot 1DN go 3DN ao u nocne 3Tux yCTPpoucCTB.
9.3.1.5 TpeboBaHUsa K reOMETPUYECKUM pa3MepamM U popme OTBEPCTUN ANd U3IMEPEHUA nepenaga aaB-
NEeHNA, a Takke K UX pacnonoXeHuo Ha TpydonpoBoae UAEHTUYHbI COOTBETCTBYIOLUMM TPEOOBAHUAM ANA
OTBEPCTUIN OTOOpAa AaBlneHus, U3NoXxeHHbiM B 9.2.3.4.

Peray pT,EI,

pC max’ pmax
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9.3.1.6 Cxema o0BaA3ku CH nepenaga AaBneHud, NpUMEHAEMbIX ANA KOPPEKTUPOBKN NMOKa3aHUN NOTO-
KOBbIX MJIOTHOMEPOB, AOIMKHA npegycMaTrpuBaTb BO3MOXHOCTb MPOAYBKU UMMYMbCHLIX TPYOOK U OOHYrNeHus
nepenaga gasreHus.

CW nepenaaa gasneHus, ycraHasnmpaemMbiX HA YOI 1 @I1, MoryT npumeHAaTbCA 0e3 BEHTUINBHOIoO Onoka.

9.3.1.7 TpeboBaHUa K UMNYNbCHbIM NMUHUAM Ana noakniodeHuna CU nepenaga aAaBneHUsa MAEHTUYHDI
COOTBETCTBYIOLLUUM TpeboBaAHUAM, U3NOXEHHLIM B 9.2.3.5.

9.3.2 CpeacTBa UaMepeHUn and KOHTPONA BNaXXHOCTU ra3a v yCrioBUU NPUMEHEHUA OCHOBHbIX
cpencTB U3MepeHun

9.3.2.1 KOHTpOnb BNaXXHOCTK rasa peKkoMeHAyeTCcsa OCYLLUECTBMNATb NMPU N3MEpPEHUn pacxoaa nu oobema
ra3oB, Temneparypa Kotopbix 0nm3ka K Temneparype To4eK pPoCbl UNU OTHOCUTENbHASA BNAXXHOCTb KOTOPbIX
Onu3kKka K eauHuLe.

[1na KOHTpONSA BNa)HOCTU rasa rnpPUMEHSAIOT cTaunmoHapHble unun nepeHocHole CK, obecnevnBatomne
N3MEPEHUE OTHOCUTENBHOW BNAXXHOCTU UNKU TEMMEPATYPLI TOYKU POCHI N0 BOAE, a ANA YINMEeBOA0OPO4COoAEepKa-
LLINX CMECEN ra3oB — TeMneparypbl TOYEK POChLI N0 BOAE U YINeBOAOPOAaAM.

[1pu BbIOOpe CU BNnaXXHOCTU y4UTLIBAIOT TUM, TEMNEPATYPY U AaBNeHne rasa, TpedoBaHuUs K AnanasoHy
N3MEPEHUU N K UCMONMHEHUIO NO B3PbIBO3ALLUTE.

PekomeHayetca Bbidupatb CH Bna>kHOCTu rasa, KoTopble obecneynBator USMEPEHUA TEMNEPATYPbI TO-
YyeK pocbl C abCOMOTHON NOrpPeLUHOCTbLIO HE bonee 1 °C.

9.3.2.2 Ina KOHTpOnNna 3a ycrnoBuaMn rnpumMmeHeHna ocHOBHbIX CU n cpeancrs o0paboTKkn pes3ynbraToB
N3MEPEHUU MOTYT MPUMEHATLCA NOoKasbiBalOLLUME Unu pernctpupytoine CH temneparypbl OKpy>KatoLLEero BO3-
ayxa, aTMmocpepHoOro gaBneHusa u snaxHoctn sosayxa. aHHole CU moryTt ObiThb NOOOTo NnpuHUMNa AEUCTBUA.
PekomeHayeTca Anga usMepeHun temnepartypbl Bo3ayxa npumeHeHmne CW, npeaen gonyckaemon abCconoTHON
NOrpeLLUHOCTN KOTOPbIX He npeBbillaeT 0,5 °C, ana namepeHun adcontotHoro gasneHnsa — 0,5 kl'la n oTHocu-
TEeNbHOU BNa)XXHOCTU Bo3ayxa — 5 %.

9.4 TpeboBaHUA K BbIOOPY U MOHTAXY AONOSNIHUTESNIbHbLIX YCTPOUCTB

9.4.1 Ina ouncrkun rasa moryT ObiTb UCcnonb3oBaHbl YOI cnegyowwmx TUMOB:

- NbINEYNOBUTENMU;

- punNbTPbI-CENAPATOPHI;

- OUNbTPHI.

[lonyckaeTca cCoBMeCTHOe ucnonb3osaHune YOI pa3HbIX TUMOB.

[na sawmtbl Y3['1P 0T cogepXxallunxca B ra3e CMONUCTbIX BELLECTB, MblNK, Necka, MeETaNNMMYeCcKkon oKa-
NMUHBI, PXXaBYUHbI U APYrUX TBEPAbLIX YaCTUL, CNeayeT NPUMEHATL ra3oBble PUNLTPLI, @ MPU HANMU4YMUKU B NOTOKE
raza Hapdagy ¢ MEXaHUYECKUMMUN NPUMECAMU KanernbHOU XXNJKOCTU — PUNLTPLI-CENapaTops.l.

KoHcTpykumna YOI qomkHa obecneymnBaTb CTENEHb OYUCTKU rada, HeoOxoaumMyto aAnd HopMarnbHOWN pabo-
Tbl Y3['1P, ycTAHOBNEHHOWN U3FOTOBUTENEM.

[1pu BbIOOpPE PUNLTPOB U PUNLTPOB-CENAPATOPOB HEOOX0AMMO YyOEeAUTLCH, YTO UCMONb3yEMbIN B HEM
unbTpyoWMKn Mmarepuan XuMn4eCckn MHEPTEH K ra3y u He byaeT paspyLlaTtbcsa Nno BO3AeNCTBUEM NOTOKA rasa.

[1na obecnevyeHna A4OoCTaTOMHOW CTENEHU OYUCTKU rasa 6e3 yHoca 4Yactuu U pUnbTPyIoLLEro MaTepua-
na BbIOOp TUNOpasMepa u Buaga punbrpa OCyLLECTBNAOT C YY4ETOM HEOOXOANMMON MPOMNYCKHOW CMOCOOHOCTY
dounnbTpa n JonyckaemMoro nepenajga aaBrneHna Ha HEM.

YOI yctaHasnuatoT nepen sxoaHbiM Konnekrtopom CUKI nnu Ha Bxoge UT.

[lonyckaetcsa yctaHasnuBatb YOI B Onoke, KOTOPbIN COCTOUT U3 HECKONbKUX napannenbHbIX TEXHOMNOMM-
YeCKUX NMUHUN (MMHKUK cpunbTpaumnn), sknodvatownx YOI, TpydbonpoBoabl C 3aNOPHOU U PErynupyloLLEN apMaTy-
DOW U KOHTPOINbHO-U3MePUTENbHbIE NPUOOoPLI. Yucno YOI B bnoke onpenenstoT no ux npornyCcKkHOU CrioCOOHOCTH
n makcumanobHon npounssoautenosHoctn CUKI. PekomeHayerca npeaycMoTpeTb B 0rnoke pesepBHbin YOI

9.4.2 B cnyyaax, npegycMoTpeHHbix uarotoutenem Y3INP Ha UT ana dopmupoBaHna Heobxoanmomn
CTPYKTYPbI NOTOKA UNU And cokpalleHuda AnuHbl npamonmMHenHoro yvyactka T nepea Y3IP yctaHasnusatot OI1.

MecTo yCcTaHOBKU U KOHCTPYKUUIO Pl BbIOMpaOT B COOTBETCTBUU C TPEOOBAHUAMM 3KCNnyaTaLMOHHON
NOKYMEHTaLUMUM Ha KOHKPETHbIN TUn Y3I1P.

[Tpumedvanne — [na Y3IP npeanoytutensHo npuMeHeHne nepdopupoBaHHbiX gUckoBbiX Ol [10].

[eomeTpuyeckne xapakrepuctukn eIl paccyutbiBalOT N0 U3MEPEHHOMY 3HAYEHUIO BHYTPEHHEro aua-
MeTpa yyactka UT, pacnonoxxeHHoro nepen Y3I1P

YcnoBHble BHYTPeHHUEe anameTpbl ydacTtkoB T ago n nocne Pl gomkHbl ObITb paBHbIMN.

KoHcTpykuna ®I1 gomkHa npegycMmaTpuBaTb BO3MOXKHOCTL UX AE€MOHTaXa C LIENbLIO NPOBEAEHUSA NEPUO-
ANYECKNX OCMOTPOB NMPOTOYHON YaCTU N €€ OUYNUCTKMN.
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OcMOTp TexXHUYecKoro coctoaHna eIl moxket ObITb OCYLLECTBIEH C MOMOLLUBIO 3HAOCKoNA. [Anga BBoAAa
dHAO0CKOMAa BO BHYTPEHHIOW nonoctb T npeaycmarpuBatoT 0O4HO UMM HECKONbKO OTBEPCTUN, PACMONMOXKEHHbIX
B cTeHke WVT. BHyTpeHHU anameTp otBepcTunm And eeoga aHaockona B T He aomxkeH npeBbiwartb 0,13DN.
OTBepCcTNA AnNd BBOAA 3HAO0CKONA BO BHYTPEHHIOW nonoctb T pacnonaratot 4o unu nocne kopnyca ®l1 Ha
paccToAHuUn He meHee 1DN.

[lonyckaeTrcsa KOHTPONb TEXHNYECKOro coctoaHna Pl ocyLLeCcTBNATL NYTEM KOHTPONA Nepenaga gaBre-
HUA HA HUX (CM. 12.3.4).

9.4.3 B cny4yasax HegonycTUMOCTU NMpepbiBaAHUA NOTOKA ra3a npu nposeaeHumn padoT, CBA3AHHbLIX C OT-
KNoYeHnemMm unu gemoHtaxkom Y3[1P, a Takke ¢ uenbio HegonyLleHna nospexaeHuda NSA npu nyckoHana-
IO4YHbIX padoTax, Nnpu oTcyTCcTBUKN pesepBHOU T TpybonpoBog o0opyayioT DannacHom n/mnu nepenycKkHoun
NMMHNEN Ha 3anopHon apmartype UT.

[TpuMedaHUe — bbICTPIN cOpOC AaBneHUa B Kopnyce Y3IP MOXeT Bbl3aBaTh noBpexaeHus N3A nnm ums-
MEHUTb €ro XapakrepucTtuku. INoatomMy cnegyeTt cneanTb 3a TeMm, YTOoOblI COpPOC AaBneHUA OCYLLUECTBNANCHA HaCTOSbKO
MEANEHHO, HACKOMbKO 3TO BO3MOXHO. [1pn OTCYTCTBUM COOTBETCTBYHOLLUX YKa3aHWUN U3rOTOBUTENA peKOMeHAYEeTCA 0be-
CNEeYnTb CKOPOCTL cOpoca aaeneHUa He bonblie 0,5 Ml'a/MuH.

9.4.4 B cny4yae otbopa npob rasa HenocpeacreseHHo Ha CUKI ero ocHawawT B COOTBETCTBUM C
[OCT 31370 obopypgoBaHnem gnsg oroopa npoo.

10 lNoaroroBka K BbINOJIHEHUIO U3MEPEHUN

10.1 Nepen Ha4yanoMm N3MepPEHNN NPOBEPAIOT COOTBETCTBUE YCINOBUW BbIMOMHEHUA U3MEPEHUIN TPEDO-
BaHUAM pasaena 8.

10.2 OcHoBHbIE N gononHutenbHble CH, cpeacrtea oOpadboTKu pe3ynbtatoB N3MepeHnin, A4ONONHUTENb-
Hbl€ U BCNOMOraTenbHblE€ YCTPOUCTBA NPUBOAAT B paboyee cOCTOAHNE B COOTBETCTBUU C UX SKCNNyaTaLMOH-
HOW AOKYMEHTaLUEN.

10.3 YcTaHaBnMBalOT pernaMmeHT U KpUTEPUU KOPPEKTUPOBKM YCITOBHO-MOCTOAHHBLIX BENMUMYKH (CM. Takke 11.3).

B cniyyae npumeHeHusa noToKoOBOro xpomarorpada A0MmKHbl OblTb YCTAHOBMNEHbI anropuTMbl yCpeaHe-
HUA AAHHbIX XpoMaTorpada ¢ KOHTPONneM A0CTOBEPHOCTU AAHHbIX.

PUMMEYaAaHNE — PGKOMEH,D,yETCFI BbINOJTHATE yCPpEAHEHUE NoKasaHWW xpomaTorpacpa MO YeTbIpeEM MNMOCHEen0-
BaTeJibHbIM WAMEPEHUNAM, NnpoeejeHHblM C MUHUMallbHbIM MHTEPBaJ1IOM BPEMEHWN MeXAyY LUWKITaMK MSMSpEHVIﬁ.

[lepnoanyHOCTb 0TOOPA NPOO U KOPPEKTUPOBKN YCITOBHO-MOCTOAHHbIX 3HAYEHUI KOMMOHEHTHOIO COCTa-
Ba WU NIOTHOCTU rasa npu CtaHAapTHbIX YCNOBUAX MOXKET ObITb paccyntana cornacHo [OCT 31370.

YCNOBHO-NOCTOAHHOE 3HAYEHUE aTMOCHEPHOIO AAaBNEHUA KOPPEKTUPYIOT, ECNU OTKNOHEHUE aTMOCHEP-
HOro AaBneHus OT 3HAYEHUSA, MPUHATOTO YCINOBHO-MOCTOAHHBIM, BbIXOAUT 3a Npeaensol

+ 0,003 pU-, (46)

roe U}D — Jgonyckaemas OTHOCUTENbHAA pacLUMpeEHHaa HeonpeaeneHHOCTb U3MepPeHnsa adbconTHOIo AaB-
neHns, ykasaHHasa B tabnuue 7 Ansa COOTBETCTBYIOLLENO YPOBHA TOYHOCTU U3MEPEHUN.

10.4 B namaTtb cpeacrts obpaboTku pe3ynbrartoB U3MEPEHUU BBOAAT HEOOXOAMMYIO MHPOpMAaLUIO O
napameTpax n xapakrepucrtukax CH, T, a Takke 3Ha4Y€HUA YyCNOBHO-NMOCTOAHHbLIX BENMMYNH B 3aBUCUMOCTH
OT MeToaa nepecyera (CM. 6.3).

10.5 na aBToMatn4yeckon KOMMEHCALMUU CUCTEMATUYECKMX COCTaBNAKOLUMX MOrPELHOCTU OCHOBHbIX
CW B namMATb cpeactea 006paboTKu pe3ynbTatoB USMEPEHUN MOTYT BBOAUTLCA NOMPAaBOYHbIE KOAPPULUMNEHTDI
U1 KpuBaa NOrpeLLUHOCTU, UK TpaaynpoBoyHasa xapakrepuctuka CH.

10.6 [lna HegonyLweHua yaapHOro AMHaMM4eCcKoro Bo3geucTend notoka rasa Ha ['3A B COOTBETCTBUM C
aKcnnyataunmoHHOW AOKYMeHTaumen odbecnevnBaloT nnasHyto nogadvy rasa s UT.

10.7 MNocne 3anonHeHna AT razaom npoBepPAOT repMeTUYHOCTL BCEX Y3IOB 1 3NeMeHTOB 000pya0BaHUA,
HaxoAaAaLWKnXca noa AaBneHneM, onaHueBbiX U pe3b00BbIX COeAUHEHUN, 3arnOPHON apMaTypbl, COEAUHUTENb-
HbIX TPYOOK. MecTta yTeuek onpeaenstoT nyTem OOMbINTMBAHUSA MOBEPXHOCTEN UK C MOMOLLILIO TEYENCKaTEnNA.

OOHapy>XeHHble yTEeUYKN A0IMKHbI ObITb YCTPaAHEHbI HA Pa3rpy>XeHHOM NO AaBNeHnt0 000pya0BaAHUMN.

10.8 KOHTpONMUPYIOT OTCYTCTBUE NpeaynpexaeHun u curHanusaumm o cboax m KOMMYHUKALIMOHHbIX
ouMbOKax Ha NoKasbIiBaAKOLLEM YCTPONCTBE (gucnnee, MOHUTOPE).

10.9 B coorBeTcTBUKM C aKcnnyaTaLuMOHHOW AOKYMEHTaUuMEN MPOBOAAT NMPOBEPKY KOHAUTYPUPOBAHUA
cpeacTea 006paboTKn pe3ynbTatoB U3MEPEHUN N ycTtpouctea obpaboTkm curHana Y3l1P.
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B o0beme, npeaycMOTPEHHOM 3KCrnnyatauyMoHHOW AOKYMEHTAaUWEN, BbINOMHAIOT MPOBEPKY PYHKLMOHMU-
poBaHuga Y3I'1P.

B ob0Lwwem cnyyae npu npoBepke PyHKUMOHMPOBAHUA Y3I1P no KaxKaoMy akyCTUYECKOMY KaHarny npoBepAIoT:

- KA4YEeCTBO CUrHana,;

- OTKNNOHEHUA U3MEPEHHbBLIX CKOPOCTEW 3BYKA OT PACYETHOIO 3HAYEHUS,;

- OTKNNIOHEHUE U3MEPEHHON CKOPOCTU 3BYKA OT CKOPOCTEN 3BYKA NO APYrMM aKyCTUYECKUM KaHanam,

- OTHOLLEHWE CUrHan/Luym;

- YPOBEHbL cuUrHana.

OUKCUPYIOT CPEeaHIO CKOPOCTb ra3a n CKOPOCTKU rasa BAOINb KaXXgoro akycrudeckoro kaHana B Y3[I'1P.

[laHHbIE onepauun pekoMeHayeTca NPoBeCTU AnA AByX 3HA4YEHUN CKOPOCTU rasa:

- nna Y3IP ¢ DN =2 300 — He bonee 1,5 m/c n cBbiwe 10 M/c;

- nna Y3IMP ¢ DN < 300 — He bonee 3 M/Cc n cBbie 10 M/C.

[10 n3MepeHHbIM 3HAYEHUAM AaBMeHUd, TeMNepaTypbl U Npu HeOOXOAUMMOCTU COCTaBa rasa pPaccyuThbl-
BAlOT CKOPOCTbL 3BYKaA (CM. 6.4.6) N NpOBOAAT €€ CpaBHEHUE C U3MEPEHHbLIMKU C nomMoLlbio Y3I1P sHa4yeHnamu
CKOPOCTHU 3BYKa.

Kputepmum oueHKU M3MEPEHHbIX NapaMeTPOB NPU NpPoBepKe PyHKUMOHUpoBaHNA Y3I'1P ycTaHaBnuBaeT
€ro N3roToBUTENL (CM. Takke 12.3).

Co3aatoT NPOTOKON ANAarHOCTUKKU, KOTOPbIA HEODX0AMM ANA aHanu3a TPEeHA0B NPy NPOBEAEHUU NPOBE-
pok padbotocnocodHocTn Y3I1P B npoLecce ero aKkcnnyarauum.

[TpumMmedaHNA

1 Ona npoBepkn yHKUMOHUpoBaHUA Y3IIP MOryt npuMeHATbCA U Apyrvue napameTpbl, NpeadyCMOTPEHHbIe
M3roTOBUTENEM.

2 [1pn Hanu4Mn nepcoHarnbHOrO KOMMNbOTEPA, NOAKIMIOYEHHOIO K MHTEepeNCHOMY Bbixogy Y3[1P n cOOTBETCTBYHOLLEND
cneunann3npoBaHHOMO NporpaMMHoro obecnevyeHna npoBepky pyHKUMOHUPoBaHUA Y3IP cnefyeT BbINOMHATL C UX NOMOLLbIO.

11 NMopAaaoK BbINOMTHEHNA U3MEPEHNUN U OOpPaADOTKa X pe3ynsLraroB

11.1 PacyeTt pacxoaa ra3a, npuBea4eHHOro K CTaHaapTHbIM YCJTIOBUAM

11.1.1 Pac4eT pacxoga rasa, npuBegeHHOro K craHgapTHbIM YCIMOBUAM, BbIMOMHAKT B aBTOMaTUYECKOM
peXxuMe ¢ NOMOLLbIO cpeacTea 00padoTKn pe3ynsTatoB U3MEPEHUN.

[lpoueaypa pacyeTta pacxoga rasa npu ctaHgapTHbIX YCNOBUAX 3aBUCUT OT TUNAa rasa, MeToaa nepecye-
Ta N coctaBa npumeHdaembix CU.

11.1.2 B cnyyae npumeHeHna metoaa «p 7Z-nepecyeta» (CM. 6.3.2) pacyeT pacxoaa rasa, npuBeaeHHo-
o K ctTaHgapTHbIM YCNOBUAM, BbIMOMHAKOT B NOCNEA0BaTENbHOCTH:

a) C NOMOLLbIO cpeacTBa oOpadoOTKK pe3ynbTatoB USMEPEHUN NPOBOAAT pPerncTtpaumnto n oopadoTKy no-
kazaHun Y3[1P (cm. 6.2), C paBneHuna (cMm. 9.2.3) n tTemneparypbl rasa (cm. 9.2.4);

0) N0 M3AMEPEHHbLIM 3HAYEHUAM TemMnepartypbl U AaBNeHUA rasa n AONOMHUTENLHO ANA MHOIMOKOMMO-
HEHTHOTO ra3a no U3AMepPEHHbLIM UMY NPUHATBIM YCINOBHO-NOCTOAHHbLIM 3HAYEHNAM PUINKO-XUMUYECKUX Napa-
METPOB rasa BbIYUCNAT KOIPPULIMEHT CHXUMAEMOCTU rasa unm pakTopbl CHXUMAEMOCTHM ra3a npu padboymnx u
CTaHOaPTHbLIX YCNoOBUAX (CM. 6.4);

B) NepeCcYUTbLIBAIOT 00bEMHBLIN pacxos rasa npu pabo4mnx ycnoBuax K CTaHAapPTHbIM YCNOBUAM MO Pop-
Myne (13).

11.1.3 B cnyyae npuMeHeHUa MeToaa «p-nepecyeT» (CM. 6.3.3) pacyeT pacxoga rasa, npuBeaeHHOro K
CTaHAAPTHbIM YCNOBUAM, BbIMOMHAKOT B NOCNEA0BATENbHOCTU:

a) C NOMOLLbIO cpeacTBa 00padOoTKM pe3ynsraToB U3MEPEHUN NMPOBOAAT PErMcTpaumnio n oopadboTKy NoKasa-
HU Y3IP (cMm. 6.2), C nnoTHOCTK ra3a npu padbo4vunx ycnosuax (cMm. 9.2.5). MNpu HeobxoanmMocTn KOppPeKTUPOBKU
nokaszaHmn CHW nnoTtHOCTKU npu paboymnx ycnoBuax AONONMHUTENBHO PErMCTPUPYIOT nokazanHma CKY napameTpos,
NPeayCcMOTPEHHbIX B 9.2.5.2, U OCYLLECTBNAIOT KOPPEKTUPOBKY nokazaHun C nnotHocTu no coopmyne (40);

0) namepsaT (cMm. 9.2.6.2) unmn paccynTbIBaAlOT NMOTHOCTb rasa rnpu ctaHaapTHbIX yCnoBusax (CMm. 6.4.5);

B) NEPECYNTLIBAIOT 0ObEMHbIN pacxoj rasa npu padbovnx ycnoBuax K CTaHAapPTHbIM YCIOBUAM MO ¢OpP-
Myne (18).

11.2 PacyeTt KonuyecTBa rasa

11.2.1 Konn4yecTtBo rasa onpegensior B aBTOMAaTUYECKOM PEeXUME C NMOMOLUbLbIO cpeacTBa 00paboTKu
pe3yrnbTatoB U3MEPEHUN NYyTEM LUUKITMYECKOrO BbIMUCIIEHUA U U3MEPEHNA HEODXOAUMbBIX NApPaMeTpPoB N UX
MHTErpnposaHunda (CM. 6.3.2 n 6.3.3).
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11.2.2 ['lpoueaypa BbINONHEHUA pacyeTa HA OAHOM LUKINE BbIMUCNEHUU NPU AUCKPETHOM UHTETPUPOBA-
HUM DYHKUMW pacxoaa rno BpemMmeHu [cMm. dpopmynbl (15), (16) n (19), (20)] unn npun anckpetnsaumm odobema
[cM. dpopmynbl (17), (21)] aHanornyHa nsnoxxeHHon B 11.1. Pe3dynbtaT BbIMMCNEHUU BblAAETCA B €AMHULIAX
n3MepeHnin oobema rasa npm padbo4mnx ycnosuax n oovema rasa, npuBeaeHHOro K ctaHA4apTHbIM YCIMOBUSAM.

11.3 KoppeKkTupoBKa YCNMOBHO-NOCTOAHHbLIX BEJIMYMUH U Pe3ynbTaTOB USMEepPEeHUNn

B cCOOTBETCTBUU C yCTAHOBMNEHHbLIM pernameHTom (cMm. 10.3) B namMaTn cpeacrea oopaboTku pe3ynbraTtoB
N3MEPEHUN KOPPEKTUPYIOT 3HAYEHUSA YCIOBHO-NMOCTOAHHbIX BENUYNH.

Ecnu KoppekTUpOBKAa YCIOBHO-MOCTOSHHbIX BENMUYMNH HE Oblna BbINONIHEHA BBUAY OTCYTCTBUS TEXHUYE-
CKOW BO3MOXHOCTU €€ npoBeeHud, To HeobxoanumMo NpPoOBECTU nepepacyeTr odbema rasa npu craHaapTHbIX
YCINMOBUAX N0 popmMyne

_\v K
V, =V & (47)
rae V; — nokasaHue cpeacrsa 00padoTKn pe3ynsTatoB U3MEPEHUN;
K — KO3)MDULUMEHT CKMMAEMOCTH ra3a, pacCUYMTbIBAEMbIN NPU CPEAHUX 3HAYEHUAX AaBEHUS U TEM-

nepaTtypsbl rasa, a Takke npu 3HadyeHuax PusnKo-xmMnuyeckux napameTpoB rasa, NPUHATbLIX 3a
YCMNOBHO-NOCTOSAHHbIE BENUYMHbLI MPU pacyeTe V.
K — KOS(PPULUMEHT COKMMAEMOCTHU rasa, pacCyMTaHHbIN NMPU CpeaHnX 3Ha4YeHUAX AaBrneHNa U TEMMeE-
paTtypbl ra3a, a Takke npu 3Ha4eHUax PU3NKo-xMMHUYECKMX NapamMeTpoB rasa, USMEpEeHHbIX 3a
OTYETHLIU MHTEPBAN BPEMEHMN.
Ecnun 3a nHTepsan BpeMeHn n3MmepeHnn ObINo NPoBEeAEHO HECKONbKO U3MEPEHNN (PUINKO-XUMUYECKOTO
napamMeTpa rasa, To 3a e€ro 3Had4eHue nNpuHUMaloT cpeaHeB3BELLUEHHOE 3HAYEeHUE pPe3ynbTaToB U3MEPEHUM,
KOTOPOE pacCyuThIBaOT N0 POpMyne

n & n &
B Veiyi 2V
_ =1 _ =1 48
y="—wm y="=—: (43)
Zch ZVJ
f=1 f=1
rae y; — I-u pesynbrat U3MepeHun Pu3nKo-XxMMU4eCcKoro napametpa rasa y (Hanpumep, mMornbHas aong

METaHAa B rase, NnoTHOCTb ra3a Npu CTaHAAapPTHbIX YCINOBUSAX).

12 KOHTpOnbL cobonoaeHusa TpedboBaHMN MEeTOOAUKN U3MEPEHUN

12.1 NMpoBepka peanusauum MeTOOUKU U3SMEPEHUN

12.1.1 NpoBepky peanusaunn MW, oTHocALLMXCA K cdhepe rocyaapCTBEHHOINO perynupoBaHuga obecne-
YeHUd eauHCTBa N3MEPEHNIN, OCYLLECTBNAIOT IOPUANYECKME NULA UNU UHAUBUAYaANbHbIE NPeANPUHUMATENMN,
aKKpeaAuTOBaHHbLIE HA NpaBoO atTecTtaunm MeToguk (MetogoB) nuamepeHun, nepea nyckom CUKI B akcnnyarta-
LU0 UMK NMOCHE ee PEKOHCTPYKUMK. [JONONMHUTENBHYIO NPOBEPKY MPOBOAAT MO PELUEeHU0 apOuTpa)KHoro cyaa
B CMOPHbIX Criydaax mMexay nocraBLLUMKOM U noTpebutenem rasa.

B npouecce akcnnyataumm CUKI pormkeH ObiTb 0becnevyeH KOHTPOob cobniogeHns U BbINMONMHEHNSA Tpe-
OoBaHMW HACTOALLEro craHaapra.

12.1.2 pn npoBeaeHnn npoesepku peanusaumnm MW yctaHaBnuBaltor:

- Hannyue akta uaMepeHun reoMmeTpuveckux xapakrepuctuk UT;

- HANn4ne HeoObxoaMMOM aKcnyaTtaumoHHOU gokymeHTaunn CU;

- COOTBETCTBME YCNOBUU NPOBEeAEHUA U3MEPEHUN TpeboBaHUAM pa3saena 8;

- COOTBETCTBME MOHTaxa u akcnnyarauuun ClHA, BcroMmoraTernbHbIX U AOMONHUTENbHbIX YCTPOUCTB TPEDO-
BaAHUAM 3KcnnyatauyMoHHOW AOKYMEHTaUKUKU 1 pasgena 9;

- cobnoaeHue npoueayp oobpaboTKM pe3ynsratoB USMEPEHUN;

- cobntoaeHune TpeboBaHMU K TOYHOCTU N3MEPEHUN.

12.1.3 o pesynbTaTtam npoBEPKU COCTABMAIOT akKT MPOBEPKN COCTOAHUA U npumeHeHnsa C n cobnioae-
HUA TpeboBaHMN HACTOALLEro ctTaHgapTa B COOTBETCTBUU C NPUINTOXKEHUEM b.

12.1.4 OTHOCUTENBHYIO PaCLUMPEHHYIO HEONPEAENEHHOCTb pe3ynbrara uamepeHnsa oobeMHOro pacxoaa
n odbbema rasa, npMBeAEHHbIX K CTAHAAPTHbLIM YCITOBUAM, NO Ka)Xaou peanusaunn gaHHon M yctaHaBnuBa-
0T Ha OCHOBAHUKM PacYeTOB B COOTBETCTBUU C pasgenom 13. Pacyetr npoBoAUT HOpuan4ecKkoe nuuo Unu UH-
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AnBUayanbHbIM NpeanpuHUMaTeEnb, NPOoBOAALLUMN NpoBepPKY peanu3aumn MW, no attectoBaHHOW nporpamMme
UNN PyYHbIM cnocoboM. Pe3dynbrarbl pacyeTa ABMAOTCA HEOTbEMMNEMbIM NpuNoXXeHmnem akrta (cm. 12.1.3) u
3aBepATCA NoANMUCLIO NuLUAa, NPOBOAUBLLETNO PACYETHI.

12.2 KOHTPOMNb TOYHOCTU pe3ynbLTaToB U3MEepPEHUMN

[1pn BbINONTHEHUN U3MEPEHUN, OTHOCALLINXCA K cdpepe rocyaapCTBEHHOrO perynuposaHua obecneyeHus
eIMHCTBA U3MepPEHN, NPUMEHAOT ocHOBHbleE CW 1 cpeacrtea o0padboTKu pe3ynbraToB U3MEPEHUN YTBEPXK-
OEHHbLIX TUMOB, NpoLUeaLLINE NMOBEPKY.

OcHoBHble CU n cpencrea obpaboOTKKU pe3ynbratoB uamepeHun, npumeHsemole B CUKI, Ha KoTopble
HEe pacnpocTpaHdaeTca cdpepa rocygapCTBEHHOro perynuposaHua obecneyeHnsa eamHcTea U3MEPEHNN, Npu
BBOAE B 3Kcnnyarauuio n B npouecce akcnnyarauun CUKI gomkHbl nogBepratbca KanmbdpoBke nnm B 4o0OPO-
BONMbHOM MOPSAAKE MOBEPKE.

NononHutenbHble CY nognexar kanuoposke nnm B 40OPOBONIbHOM NMOPSAAKE NOBEPKE.

[lepnognyHoCTb noBepkn CH gomkHa COOTBETCTBOBATL WHTEpPBanNny Mexay nNoBepkamMu, YCTAHOBIIEH-
HbIM Npu yTBEepXaeHuu tuna CH.

12.3 JkcnnyaTauyMoOHHaA OAUArHOoCTUKa

12.3.1 B npouecce akcnnyataumm CUKI KOHTpONUpPYIOT:

- OTCcyTCTBUE cO0EeB nokasaHum CU;

- CBOEBPEMEHHOCTb U NMPaBUNBHOCTb KOPPEKTUPOBKN YCIOBHO-MOCTOAHHLIX BEMUYNH;

- BbIMOMNHEHne TpedoBaHUKW K YCINOBUAM U3MEPEHUN;

- MOKa3aHua aononHutenbHbix CIA;

- napameTpbl Y3IP, anarHoctuka Kotopbix NnpeaycMOoTpPEHAa ero aKkcnnyatauMoHHOU AOKYMEHTAaUNEMN;

- repMeTu4yHoCTb coeanHeHum T n coeanHuTenbHbIX TPYDOK;

- UENOCTHOCTbL punbTpyrowero anemeHta YOI 1 cteneHb ero sacopeHus;

- cocToAHMUe BHyTpPeHHeU nosepxHocTn VT, ®I'1 n npotoyHon yactu Y3IP;

- KOPPEKTHOCTb KOHPUTYPUPOBAHUA BbIYMUCIIUTENBHOIO YCTPOUCTBA.

YKasaHHbIN nepevyeHb KOHKPETU3IUPYIOT B 3aBUCUMOCTU OT NPUMEHAEMbIX OCHOBHbIX N ONONHUTENbHbIX
CH n ycnoBumn nx npuMeHeHu4.

12.3.2 B npouecce akcnnyarauumn 06e3 agemoHtaxka Y3IP u octaHOBKM nogayu rasa nepuognyecku no
KaXXA0MY aKyCTUYECKOMY KaHany KOHTPONUPYIOT:

- YPOBEHb YCUINEHNA CUTHANA;

- KA4YEeCTBO CUrHana,;

- OTHOLLUEHWE CUrHan/Luym;

- OTHOLLIEHNE CKOPOCTU rasza no akyCcTU4eCcKoMy KaHany K cpeaHeun ckopoctu raza B Y3[1P;

- CKOPOCTb pacnpocTtpaHeHns 3ByKa.

12.3.2.1 YcuneHune curHana no ogHOMY U3 KaHanoB CBbILLUE AOMYCTUMOTO YPOBHA MOXET OblTb BbI3BAHO
noBpexgeHnem unu sarpsasHeHnem N3A, nndbo Hannumem >XMJKOCTKU B rase.

[1pn aHannM3e N3MeHeHUsa ypoBHA curHana HeobxoaMmo y4uTbiBaTh, YTO NPU OAUMHAKOBOM TpeHae ANngd
BCEX KAHANOB N3MEHEHUA MOTYT ObITb BbI3BaHbl YBENIMYEHNEM UNN YMEHbLLUEHNEM AAaBIIEHUA U CKOPOCTU rasa.

[] pPMWMeYaHWE — YBenn4eHne aaBneHNa rasa npuBOAWUT K YMEHBLUEHUIO H606X0,£I,VIMOFO YPOBHA CUIHalla, a
yBEJIMHEHWUE CKOPOCTN — K €0 POCTY.

12.3.2.2 3Ha4YnTenbHoe yxyalleHWe KayecrtBa CUrHana, BblpaXeHHOE€ B CHUXXEHUU OTHOLUEHUA 4ucha
MMNYNbCOB, YY4aCTBYIOLMX B pacyeTax, K oowemMy 4mcrny nmnynbcoB (00ObIMHO MeHee 35 %) yKasbiBaeT Ha
BO3MOXHYIO HEUCNPAaBHOCTL [1OA 1 3arpa3HeHne ero NOBEPXHOCTMN.

12.3.2.3 YMeHbLUEHUE OTHOLUEHUA curHan/Luym oOycnoBneHO HanuunMem B MNOTOKE aKyCTUYECKUX LLy-
MOB, KOTOPblE€ MOTYT ObITb Bbi3BaHbl HEUCNPABHOCTLIO [T3A, paboTon perynatopa AaBrneHunsa rasa unu noodbIm
APYITMM YCTPOUCTBOM, APOCCENUPYIOLLINM ras.

12.3.2.4 Hann4yune TpeHaga OTHOLLEHUA CKOPOCTEN NOTOKA NO aKyCTUYECKUM KaHanam, pacnonoXeHHbIM
Ha pa3sHbix pacctoaHuax ot ocn T (kopnyca Y3I1P), ykasbiBaeT Ha 3arpAa3HeHue cteHok T unun BHyTpEeHHEN
nosepxHoctn Y3I'1P, nunu ®I'1 npu ero Hann4uu.

12.3.2.5 ECnn OTKNOHEHNA U3MEPEHHBLIX CKOPOCTEN 3BYKA OT PACYETHOro 3Ha4YeHUa 1 pasnuumna cKopo-
CTEN 3BYKA NO aKyCTUYECKNM KaHanam He NpeBbILLAOT YCTAaHOBMNEHHbIX U3rOTOBUTENEM NPEAENoB, TO JAHHOE
00CTOATENBLCTBO yKa3biBaAeT HA ncnpasHoctb Y3[1P.
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OTnnyne n3aMepeHHOn CKOPOCTU 3BYKaA OT paCYEeTHOro 3Ha4eHMd No aKkyCTUYECKOMY KaHamny MOXET 03-
HayaTb cOON UK HencnpaBHOCTb [TOA, SaNEKTPOHUKK, Kabenen npeobpa3oBarenen, CUCTEM N3IMEPEHNS aB-
NneHnda, TeEMNepartypbl U cCOCTaBa rasa, a takke Hanum4ume ocagka Ha NSA nnu kopnyce Y3I'1IP B cniyyae npu-
MEHEHNA aKyCTUYECKUX KaHANoOB C OTPaXXeHHbIM aKyCTUYE€CKUM UMIMYNbCOM.

Bo nsbexaHne noxHbixX BbIBOAOB U3MEPEHUE CKOPOCTU pacnpoCcTpaHeHnda 3Byka B MHOTOKOMMOHEHTHOM
ra3e AOMMKHO BbINONMHATLCA CUHXPOHHO C N3MEPEHNEM €ro CocTana.

[lnarHoctnka ncnpaBHOCTU MHorokaHanbHbIX Y3[P MOXET BbINONHATLCA NyTEM HADMNOAEHUN 3a U3MeE-

HEHWEM BO BPEMEHU OTHOLLEHWUI CKOPOCTEN pacnpoCTpaHeHUS 3BYKa B ra3e, pacCYMTaHHbIX MO KaXaou nape
aKyCTUYECKMX KaHanoB no dopmyne

Ci

Vi = c; (49)
i=12..m(@i#)):
j=2..m@>
A€ ¢; — CKOPOCTb pacnpoCTpaHeHus 3ByKa, U3MEPEHHASA B i-M aKyCTUYECKOM KaHarne;
C; — CKOPOCTb PacnpoCTpaHeHWs 3ByKa, U3MEPEHHAS B j-M aKyCTUYECKOM KaHane;

m — YUCHNO aKYyCTUHECKNX KaHAJIOB.

I3MEeHEeHNSA OTHOLLEHUA Vi Habnoaaemble B npouecce akcnnyarauuun Y3IM1P, ykasbiBaloT HA yxXyALLEeHUe
nnu coon 3MepeHni No onpeaeneHHOMy akyCTUY4ECKOMY KaHany.

12.3.3 B npouecce akcnnyarauum Ha AEMOHTUPOBAHHOM UMK U3ONMUPOBAHHOM OT noToka rasa YJ3l1P
nepuogn4eckn PEKOMEHAYETCA NPOBOAUTL CNeavioLLne NpPOBEPKU:

- CMELLUEeHNe Hyn4,;

- Ka4ecTBa CUrHana;

- OTKITOHEHNA U3MEPEHHbIX CKOPOCTEN 3BYKA OT PACYETHOTO 3HAYEHUS;

- OTKITOHEHNA 3HAYE€HUN U3MEPEHHbLIX CKOPOCTEN 3BYKA MO napam akyCTUYeCKUX KaHanoB.

12.3.3.1 Npu nposeaeHun nposepok Y3IP 0e3 agemoHTaxa ¢ AT Y3IP nsonupytotr oT NnoToka rasa ny-
TEeM 3aKpPbITUA 3arnopHON apmMaTtypsbl, yctaHoBneHHoU A0 1 nocne Y3IP. [Ina obecneyeHna yqodbcrBa KOHTPONS
3a OTCYTCTBUEM YTEYEK YEPES 3aMOPHYIO apMaTypy YaCTU4YHO CTpaBNMBAIOT ra3 U3 U30NMMPOBaHHOIO y4acTtKa.
[1pn aTom gaBneHune B U3onupoBaHHOM y4yactke T AomKHO oTnuyaTbCa OT AaBreHUs B OCTalbHOM TPyOo-
npoBoae He meHee, YyemMm Ha 10 % unu 0,1 Ml1a.

Ha npoTskeHnun BCero nepuoga npoBeEPOK AaBNEHNE U TEMNEPATYPA rasa JOIMKHbI HAXOAUTLCA B Nnpeje-
nax, ykasaHHbix B Tabnuue 9.

Tadbnunya 9
HanmeHoBaHKUe NapamMeTpa ﬂ,OI‘IYCI{EEMbIe npejerbl ISMEHEHWA
AbcontoTHoe JaBneHue rasa, % 3a 300 c +0,2(0,4)*
TeMnepaTtypa rasa, °C 3a 300 ¢ +0,2(0,4)*
* Honyckaemoe 3HadveHne ana Y3I1P ¢ npegenamMun aonyckaeMon OTHOCUTENBHOW norpellHocTn 6onee 0,7 %.

Ecnun ctaHaapTHaa OTHOCUTENbHAA HeEoNpeaAeneHHOCTb, NpunucbiBaeMas yHKLUMOHaNbHOU 3aBUCUMO-
CTWU, NCNONMb3yeEMON ANA pacyeTra CKOPOCTU pacnpocTpaHeHusa 3ByKa B padboyen cpeae, npesbiaetr 0,1 %,
TO PEKOMEHAYETCA METOAOM BbITECHEHUA (BbINyCKa/3anoNHEHUS) 3aMeHNTL pabdbouyto cpeay B U30nMpyeMoMm
y4yacTKe a30TOM.

Yyactok AT u yctaHoBNeHHbIM HA HEM Y3I1P A0mKHbl ObITb 3aKPbITbl OT NonagaHus COrNMHEYHbIX NyvYen
U HAXOAUTbCA HA AOCTATOYHOM PAaCCTOAHUN OT UCTOYHUKOB Tenna BO n3bexkaHne HepaBHOMEPHOro HarpeBa
kopnyca Y3[1P n noepxHoctu UT.

INuarHoctuky Y3INP, aemoHTuposaHHoro ¢ AT, npoBoadaT B noMeLLeHUN nNpu ctTabunbHOU TemMneparype
BO3ayXaA.

Ha donaHubl Y3I'P yctaHaBnuBaloT 3arnyLlky, OCHaLLEHHbIe LWTyuepamMmn and nogavum TeCToBOro rasa B
kopnyc Y3[1P u moHTaxxa CI/1 Temneparypbl U AaBNeHUA.

[loaknoyalT C TemnepaTtypbl U JaBNEHUS.
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B Ka4yecTBe TECTOBOIO rasa pekoMeHayeTcd Mcnonb3oBaTb NOBLILLUEHHOW YNCTOTHLI @30T no OCT 9293.
BHyTpeHHAA nonocTtb Kopnyca Y3IM1P nepen 3anonHeHWeM a3oToMm AOrmKHA ObiTb nNpeaBapuTenbHO NpoayTa
TEM Xe caMblM a30TOM. PeKOMeHAayeTcda nepea nogadven azora n3 kopnyca Y3IP otkayarb Bo3gyx. [1py aToMm
abConNTHOE AaBrneHne ocTartoqHoro Bosayxa B koprnyce Y3I1P gomkHo ObiTb He 6onee 2000 [1a.

Kopnyc Y3I1P 3anonHAl0T TeCTOBLIM ra3om, rnoka gasrneHue ra3a He AOCTUTHET HEODX0aUMOro 3Haye-
HUA, paBHOro cpeaHemy paboyemy AaBreHULO.

[1poBOAAT NPOBEPKY AABNEHUA HE MEeHee YyeM Yyepes 1 Y nocne 3anonHeHnsa Kopnyca TECTOBbIM ra3omMm.
NIameHeHue gaBneHnsd o3Ha4vYaeT Hannmune NpoTeyKkn raza yepes 3arnyLuku. ['IpoBepKy Ha NPOTEYKN MOXKHO NMPoO-
M3BECTU MbINTbHbIM PACTBOPOM.

12.3.3.2 ['lpoBepky cMmeLlueHna Hyna Y3['1P npoBOAAT B COOTBETCTBUU C €ro aKcnnyatauuMoOHHOU OOKY-
MeHTauunen. Ana aroro Y3[MP u3onupylot ot notoka rasa (cm.12.3.3.1). Nocne cradbunusauun gaBneHnda u
TeMneparypbl raza Bo BHyTpeHHen nonoctun Y3IMP (cMm. Tabnuuy 9) npoBoAAT M3MEPEHNE CKOPOCTU MOTOKA
rasa no Ka>kaomy akyctuyeckomy kaHany. MilsmepeHHble 3Ha4eHUA CKOPOCTU ra3a He AO0MKHbI NPeBbILLATb A0-
NycKkaemoro 3HauyeHus, ykasaHHOro n3rotoeutenem. Ecnu sHa4yeHne aonyckaemMon CKOPOCTU rasa npu Hyne-
BOM pacxoJe He yKa3aHO U3rotToBUTenem, To pPeKOMEHAYETCHA NPOBEPUTL, UTO CPeaHAA CKOPOCTb NOTOKA rasa,
namepeHHaga 3a 300 ¢, no KaXXaoMy aKkyCTUYECKOMY KaHany He MpeBbILLAET:

- 0,006 m/c npu o, = 0,7 %;

-0,012 m/cnpn 0,7 % <9, = 1,5 %;

- 0,024 m/c npn o, > 1,5 %,
rae o,, — npeaen aonyckaemMon oTHocUTenbHOU norpetuHoctun Y3IiP.

Koppekuuto Hyna wkanbl Y3[1P B noneBbix ycnoBuUAX AONyCcKaeTca Npou3BOAUTbL MO METOAUKE N3TOTO-
Butena YJ3I'1P.

12.3.3.3 KayecTBO curHana c4utaroT yaoBNETBOPUTENbHLIM, €CNU OTHOLLUEHWE Yncna UMNYNbCOB, y4a-
CTBYIOLLIMX B pacyeTax, K ooLemMy Yncny nmMnynobcoB He MmeHee 95%.

12.3.3.4 [1poBEepKY OTKNMOHEHUN U3IMEPEHHLIX CKOPOCTEU 3BYKA OT PACYETHOrO 3HAYEHUA MO KaXKOoMy
aKyCTUYECKOMY KaHany U OTKNOHEHUWN 3HAYEHUU U3MEPEHHBIX CKOPOCTEU 3BYKA MO napam akyCTUYECKUX Ka-
HanoB He crnegyeT Ha4YuMHAaTh A0 TeX NMopP, NoKa nokasaHua U3SMepseMon CKOPOCTU 3BYKa B ra3e He DyayT ocra-
BaTtbCAa B npeaenax 0,2 m/c He meHee 10 MUH.

B kKayecTBE 3HA4YEHNN CKOPOCTEN 3BYKA NMPUHUMALIOT UX CpeaHUE 3HAYEHUA, U3BMEPEHHbIE 3a NPOMEXYTOK
BpemeHn He meHee 300 c.

[10 U3MEPEHHBIM 3HAYEHUAM AAaBNEHNA, TEMNEPATYPbI U COCTaBa rasa (ecnu noBepoyHaa cpega — MHO-
FOKOMMOHEHTHbIN ra3) paccynTbIBAOT CKOPOCTb 3BYyKa (CM. 6.4.6) 1 NpoBOAAT €€ CpaBHEHUE C NU3MEPEHHbLIMU
c nomoLubto Y3IP 3HayeHnamu ckopoCTu 3ByKa.

OTKNOHEHNA N3MEPEHHBLIX CKOPOCTEN 3BYKA OT PacC4YeTHOro 3Ha4eHua U pasnnuunusa CKOpoCTEU 3ByKa MO
aKyCTUYECKMM KaHanam He JOIMKHbI MPEBbLILLATL YCTAHOBMNEHHLIX U3rOTOBUTENEM NPEAENOB.

OueHKy padoTtbl Y3I1P no pesynsrataMm U3MEPEHUN CKOPOCTU 3BYKA PEKOMEHAYETCSH BbIMOMHATL C y4e-
TOM CNneayoLwnXx KPUTEPUEB:

a) OTKNMOHEHNAa pac4ETHON CKOPOCTU 3BYKa B ra3de OoT NU3MEPEHHbLIX CKOPOCTEN 3BYKA MO KaXXAOMY aKyCTU-
YeCKOMY KaHany AOMmKHbl HAX0AUTLCA B Npeaenax

£(A + Usy), (50)
rae U,, — OTHOCUTENbHAA paclLuMpeHHas HeonpeaeneHHoCTb OnpeaeneHns CKOPOCTH 3BYKa;
A — napameTp, 3Ha4YEHUE KOTOPOro MPUHUMAIOT PABHbIM:

-0,1% npno,<0,7 %;
-0,2 % npn 0,7 % <o, = 1,5 %;
-0,3% npn o, > 1,5 %.

3Ha4YeHne OTHOCUTENBbHOW pacLUMPEHHON HEONPEAENEHHOCTU ONPEeAENEHUA CKOPOCTK 3BYKa onpeaens-
10T N0 popmyne

. .2 20,5
U, =2 (ug+0,25u%)", (51)
e U, — OTHOCUTErNbHaA CTaHAapTHas HeonpeaerneHHOCTb, NpUnuckiBaeMas (YyHKLMOHANbLHOW 3aBUCHK-
MOCTW, UCMIONb3YEMOWN ANSA pacyeTa CKOPOCTU 3BYKA;
Uy — OTHOCWUTEmNbHas CTaH4apTHasa HeonpeaeneHHOCTb M3MEepPEeHNs Temneparypsl rasa.

[] pPUMEeYaAaHNE — BBI/Iﬂ,y Marou YYBCTBUTEIIBHOCTU CKOPOCTU 3BYKA 'a3a K USMEeHEHWHO daBJ1IeHWA U B CBA3U C TEM,
YTO CKOPOCTE 3BYKa MNMPpK 40NYLLUEeHU NMOCTOAHCTBA NOKa3aTeJ1A aﬂ,M86aTbl NPONoOpUNOHallbHa KBad paTHOMY KOPHHO U3 TEPMO-
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OAVNHaMN4Yeckon Temnepartypbl, B popMyrne (51) He y4UTBIBAETCA COCTaBNALLAaA OT HeonpeaeneHHOCTU U3MEPEHUN faBne-
HUA, U OTHOCUTENBHBLIN KOS(PPULMEHT YYBCTBUTENBHOCTU CKOPOCTU 3BYKa K U3SMEHEHUI0 TeMnepaTypbl NPUHAT paBHbIM 0,5,

PekomeHayeTca ansg pacdetra CKOpPOCTU pacnpoCTPaHEHUS 3BYKA B ra3e NPUMEHSATb 3aBUCUMOCTU, NS

KOTOpbIX U < 0,1 %.

6) OTKNOHEHNE CKOPOCTEN 3BYKA MO Nape akyCTUYECKMX KaHaIoOB AOJDKHO HAXOAUTLCH B npegenax + A

[cM. cbopmyny (50)].
12.3.4 B npouecce akcnnyatauunm KOHTPONUPYIOT nepenaa aAaBneHua Ha YOI, 3HavyeHue KOToporo He
NOIMKHO MPEBbLILLUATL AONMYCKAEMOro 3Ha4eH1d, yKkasaHHOro B €ro nacnopre.

[TpumMmedyaHune —HeoOXOAUMO y4UTLIBATL, YTO NPU YHOCE PUNBTPYIOLLErO sneMeHTa nepenaj AgaBneHna Ha
YOI MOXeT yMeHbLUaTbCA.

KOHTpONb TeXHUYEeCcKoro cocrtodHua Il no pesynsrataMm U3MeEpPEHUU NOTEPU AABMEHNA HA HUX BbIMOI-
HAIOT NePUOANYECKN C NHTEPBANOM, YCTAHOBIEHHbLIM COrNacHoO rpadpuky padoT no TEXHNYECKOMY OOCIYXU-
BaHUo CUKI.

PekoMeHAYEeTCA KOHTPOIb TEXHUYECKOTO coctoaHna Pl BbiNnONHATL HE pexe 1 pasa B MecsLl.

1amepeHHoe 3Ha4YeHune nepenaga gasneHmna Ha eIl cpaBHMBAKOT C KOHTPOMNbHLIM 3HAYEHUE M.

Ecnu nepenag aasneHunda Ha Ol npeBbILLAET KOHTPONbHOE 3Ha4YeHue bonee yem Ha 10 %, HeobxoanMmMo
NMPOBECTU €r0 OYUCTKY.

KOHTpPONbHOE 3HA4YEHUE MOTEPb AaBNEHNA Am ANSA TEKYLUMX YCNOBUN U3MEPEHUI pacxodga u obbema
ra3a paccyuTbIBalOT NO hopmMmyne

Z
A(D :E" 82 p'chf 7
T (10‘3DN) , (52)

rae & — KO9dhdpULUMEHT rngpaBnuyeckoro conporusneHuna Peli;
P, G, — TEKyLUMe 3Ha4YeHusi NIOTHOCTU N pacxoaa rasa.
B dopmyne (52) peKkoMeHAYETCA NCNONb30BaTb AENCTBUTENBbHbLIN KOIMMULIMEHT rMAPABIUYECKOTO CO-
npotuBneHunsa Pl1, KoTopbiM oNpeaendloT Ha Ha4YanbHOM 3Tane ero akcnnyartauuu no popmyne

4
(10‘3 DN) T2 A®

G = | (53)

qug

rie Aw — 3Ha4vyeHud noTepb gasneHund rasa Ha Pel;
P, §, — 3Ha4YeHus NNOTHOCTU U pacxoaa ra3a, Npu KOTOpbIX U3MEPSANUCbL NoTepu AaBneHns rasa Ha Pl1.

13 OueHKa HeonpeaOerieHHOCTU pe3ynbrata U3MepeHun

13.1 O0WwKne nonoXxeHus

13.1.1 OTHOCUTENBLHYIO PaCLUNPEHHYIO HEOMNMPEAENEHHOCTb Pe3ynbraToB U3MEPEHUN OLIEHUBAIOT C Le-
Nblo NOATBEPXAEHNA cobntogeHnsa TpeboBaHUM K TOYHOCTU USMEPEHUN.

OTHOCUTENbHAA paclUMPEHHAda HeEONpeaeneHHOCTb U3MEPEHUN pacxoda n oobema rasa rnpu nodbIxX Co-
YyeTaHNAX N3MEPAEMbIX NapaMETPOB NOTOKA U Cpeabl HE AO0MKHA NPEBbLILLUATL OTHOCUTENBHYIO PACLUMPEHHYIO
HeonpeaeneHHOCTb N3MEPEHNIN, YCTAHOBINEHHYIO B pa3aene 5, And COOTBETCTBYOLLUENO YPOBHA TOYHOCTU U3-
MEPEHUHN.

13.1.2 B HacTodweM pasgene npusegeHa MeToamka oueHKNM OTHOCUTENbHOU CyMMAapPHON CTaHAApPTHOW
M OTHOCUTENBHOU pacCLUMPEHHON HeEOoONpPeaENEeHHOCTEN pe3ynbLTaToB n3mepeHun Ha ocHose PMI 43 [3], TMI
96 [12], NCO 5168 [13] n pykoBoacTtea [14].

13.1.3 OTHOCUTENBLHYIO PaCLUMPEHHYIO HEONPEAENEHHOCTL (MPU KOIAMDMULMEHTE OXBaTa 2) pesynbrara
N3MEPEHUN BENMUYUHBI ¥ PACCYUTLIBAIOT MO PpopMyne

U, =2u;, (54)

A€ U, — OTHOCUTeNbHas CTaHAAPTHAsi HeoNpeAeneHHOCTb pesynbTata U3MepeHNii BeNIMYUHbI .
OTHOCUTENBHAA pacLUMPEHHaa HeonpeaeneHHOCTb AOMmKHA ObITb NpeacTaBneHa ABYMSA 3HA4YalLUMU

Lndppamu.
13.1.4 OTHOCUTENbLHYIO CTAHAAPTHYIO HEONPEAENeHHOCTb U3SMEPEHUU BENMUYNHBLI ¥ pacCYUTLIBAIOT NO

dopMynam:
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- NPU NCNONbL30BAHNN U3MEPUTENBHOU LUENKU NocneaoBarenbHO coeauHEHHbIX CH

: 10,5
/ m
uy =12 U52yf+ Zu;ﬁ,g - (55)
=1 j=1
rae/ — 4ucno nocnegoBarenbHO COeANHEHHbLIX KOMNOHEHTOB U3MEPUTENBHOWU LIEMN C NMUHEUHON PYHK-
LMen npeobdbpasoBaHnUd, UCMOMNb3YEMbIX ANA NU3MEPEHNA BENTUYUHDI ¥;
m; — 4UCNO BNUSIOLIMUX BENUYUH HA COCTaBNAIOLLYD OTHOCUTENbHOW CTaHAApPTHOM HEONnpeaeneHHO-
CTW pesynbrata USMEPEHUN BENMUYUHBLI ¥, BHOCUMYIO /-M KOMMNOHEHTOM U3MEPUTENBHOW LIENN,
u;y,- — OCHOBHas COCTaBIAtoLLAs 0THQCMTean0|7| CTaHAapPTHOMW HEONpeaeneHHoCTN pesyrnsrara usme-
PEHUU BENUYUHLI ¥, BHOCUMASA i-M KOMMOHEHTOM U3MEPUTENBLHOU LUEMMU;
”;ty,g — JOMONHUTENbHAA COCTaBNAKLLAA OTHOCUTENBLHOW CTAHAAPTHON HEONPEAENEHHOCTU pesynbkrara

N3MEPEHUN BENMUYNHBI ¥ OT j-U BNUAIOLLEN BENMUYUHLI, BHOCUMAA i-M KOMIMOHEHTOM U3MEPUTENb-
HOW LENU;
- MPU UCMNONb30BAHNN U3MEPUTENBHOIO KaHana ¢ HOPMUPOBAHHLIMU METPONOTMYECKUMU XapPaKTEPUCTHU-
KaMu

- 0,5
r f2 1’2 7 (56)
Uy = Ugy + D Uny
J=1
rae u;y — OCHOBHAaA cocTaBndawoLlasa OTHOCUTENBLHOU CTaHAAPTHOW HEOoNnpeaeneHHOCTU pesynbrarta U3Me-
DEHUN BENUYUHBI V;
”:ﬁyj — [JONONHUTENBLHASA COCTaBNALLAA OTHOCUTENBLHOU CTAHAAPTHOW HEONPEAENEHHOCTU pesynbrara

N3MEPEHUN BEMUYUHDI ¥ OT j-U BNUAIOLLEN BENMUYNHDI.
13.1.5 Ecnn ana C unn KOMNOHEHTa N3MEPUTENBHOU LIENN HOPMUPOBAHA OCHOBHASA NOrPELUHOCTDL, TO
3Ha4YeHna u,, u u;y,- PACCYUTLIBAIOT N0 hopMynam:

Oy - y y
- NP N3BECTHON OCHOBHOW adCONOTHOW NOrpeLlHOCTU

A
ul, =502, (97)
oy 1%
Ay
u. . =502, (58)
oyi Yi
rae Ayf_ — abcontoTHada norpeLHoCTb /-r0 KOMMNOHEHTA U3MEPUTENBLHOWN LIENMN;
y; — wn3Mepsiemast BENMYnHa y, BblpaXXeHHas B €AUHULAX U3MEPEHUS i-T0 KOMMOHEHTA N3MEPUTENb-
HOW LENU;
- NP1 N3BECTHOU OCHOBHOW OTHOCUTENBHOWU NOrPELLUHOCTH
Ugy = 0,580y, (59)
Uoyi = 0,580},;; (60)

- NP1 N3BECTHOU NpUBEAEHHON OCHOBHOW NOTPELUHOCTMU:
€CNMN HOPMUPYIOLLIMM NapamMeTpoM SABNSAETCA AnanasoH U3MepeHun (y, — y,.,)

usy = 0,57, yB;st (61)
uéyf = 0,57, ny;s/Hf | (62)
A€ ¥, Yaj — HWKHUWN U BEPXHUU Npeaenbl U3MEPEHUN I-r0 KOMMOHEHTA U3MEPUTENBHOU LiENMN,;
eCInu HOPMUPYIOLLMM NapaMeETPOM ABMAETCA BEPXHUN Npeaen U3sMepeHnm
ugy = 0,57, J;—B (63)
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Ul =05y, el (64)
Yi

Ecnu ana CH HopMUpOBaHbI cpeaHee KBagpaTu4eCcKkoe OTKIOHEHUE CUCTEMATUYECKOU COCTaBNAOLLEN
OCHOBHOW MOrPELLUHOCTH 02[AOS], npeaen Aonyckaemoro CpeaHero Keaaparnyeckoro OTKMOHeHUs cny4yanHou
COCTaBn4a0LLEN OCHOBHOWN NMOrPELLUHOCTI G%[AO] N npeaen gonyckaemMou sapuaunm Hop, TO 3HAQ4YEHNE OCHOB-
HOW COCTaBMNAOLLUEN OTHOCUTENBHOW CTAHAAPTHOW HEONPEAENEHHOCTU pe3ynbrata U3SMepPEeHNn BENUYUHLI Y,
NOJTY4YEHHOIo ¢ NOMOLUbLIO AaHHOro ClA, paccynTbIBaOT MO popmyne

: 105
O 2 y

;100 ) 2 2 1 2 Mg

Ugy =190 36° [Ags ]+ 0 [Ao]. 12(H0p) S (65)

rae Ll — HOMMWHamnbHas LeHa €AnHWLbl HauMeHbLLero paspsiga koaa LundpoBOoro U3MEpPUTENbHOIO Mpu-
bopa (aHanoro-unpoBOoro U3MepPUTENLHOrO nNpeodpasoBarens).

[TpumeyvyaHune —naananoroBbelix CU u=0.

Ecnn npu namepeHnax ncnonb3dyerca CHU ¢ yctaHoBRNE€HHbIMKU MHAUBUAYANBbHLIMU METPONOrMYECKUMU
XapakTepUCTUKaMnU U M3BECTHbLIE NOMNpPaBKKU HA 3HAYUMBIU CUCTEMATUYECKUU IPDEKT NPUMEHAIOTCH K PE3YIb-

TaTy U3MEPEHUU, TO OTHOCUTENBLHYIO CTAHAAPTHYIO HEONPEAENEHHOCTL pe3dynbrata U3MEPEHUN BENUYNHDLI ¥
PacCYUTLIBAIOT NO popmMyne

o m \2 10,5
: . 121 kEj mf§1Ej) 10% 66
usy =0,5:U5, +k A P (66)
rge Ej — OTHOCUTErNbHOE OTKITOHEHME noka3aHun padbodvero CKH ot nokasaHuu aranoHHoro CU npu j-m
namepeHunn, %;
m — YUCINO USMEPEHUMN;
Usy — OTHOCuUTEenbHada pacLuMpeHHasa HeonpeaeneHHOCTb U3MEPEHUN BENMUYNHBLI ¥ C MOMOLLILIO 3TanoOH-
HOro KoHTponbHoro CH (HeonpeaeneHHOCTb NOBEPOYHOWN YCTAHOBKN);
k — KoadhdbmumeHT CTblogeHTa ANsg AOBEPUTENBHON BEPOATHOCTU 95 % 1M ynucna creneHen ceodoabl
v=m-1.

3Ha4yeHuqa KoadpduuneHta CtologeHTa ANd A0BEPUTENBLHON BEPOATHOCTU 95 % B 3aBUCUMOCTHU OT YUC-
na creneHeun ceoboabl v npuBeaeHsl B Tadbnuue 10.

Tadbnunuya 10

\Y 2 3 4 5 6 / 8 9 10
K 4,30 3,18 2,78 2,58 2,45 2,36 2,31 2,26 2,23
Y 11 12 13 14 15 16 17 18 19
K 2,20 2,18 2,16 2,14 2,13 2,12 2,11 2,10 2,09

13.1.6 JononHUTENbHYIO COCTaBNAIOLLYIO OTHOCUTENBHOM CTaHAAPTHOU HEONPEaEeneHHOCTH pesynbrara Us-
MEPEHUN BEMUYUHbBI ¥, BbI3BAHHYIO BHELLHEN BNUAIOLLEN BENUMYMHON, PpaACcCYMTLIBAIOT NO CneayiowumMm oopmMynam:

- MPU HOPMUPOBAHWUK NMPEAENOB AONYyCKaeMbIX 3Ha4YeHu norpeHoctn CU npu HandonbLUMX OTKITOHE-
HUAX BHELUHEW BAUSAIOLLEN BENMUYNHBI OT HOPMAaIIbHOMO 3HAYEHUS:

A

Uny = 75 °n (67)
, 100 A

Uny = J3 yﬂ; (63)

Uny = ﬁYg y (69)
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rae o5, An, ¥y — OTHOCUTENbHAasA, abcontoTHaA U NpUBEAEHHAA JONONHUTENbHbBIE NOTPELLUHOCTHU;
- IPU HOPMUPOBAHUU NPEAENOB JONYCKAEMbIX 3HAYEHUN KOIPDULIMEHTOB BNUAHUSA:

€CI1n 3adaHbl SHAYEHUA BIIMAKOLLUNX BEJTUHUH.

) _ 1§  Ax
Uny = 75 %8 Ax,; (70)
100 8na Ax .
T , (/1)
ay /3 y Ax,
) 1 Ax Yo~ 79
rae 8, — npeaen AoMnycKaeMblX 3HA4YEHNUA JONONHNTENLHON OTHOCUTENBHOM NOTPELUHOCTU NMPU OTKIOHE-
HUW BNWSIOLLEN BENUYMHBI HA AX ,;
Any — TNPEAEen AOnyCcKaemblX 3Ha4EHUI AOMOSHUTENBHOM aGCONMIOTHOM NOTPELUHOCTHU NPU OTKIIOHEHNUM
BNUSAIOWEN BENMUUYUHBI HA AX,;
Yoo — TNPEAEen JONnycKaeMbiX 3HAYEHUI AOMNOMHUTENbHON NPUBEAEHHON NOTPELLHOCTN NPX OTKIIOHEHNUM

BIUAIOLLIEN BENMUYUHBI HA AX,, HOPMUPOBAHHbIA OT Anana3oHa M3MEPEHUN;
AX — OTKNOHEeHue 3agaHHOro 3Ha4eHUa BHELLHEN BNMUAKOLLEN BENUYNHBLI OT HOPMAarbHOMo 3HaYEeHU4;
eCcnu 3ajaHbl HaMMEHbLUUE N HanbonbLUME 3HAYEHUSA BNUAIOLLMX BENUYMNH, COOTBETCTBYIOLLUME pearb-
HbIM yCnoBuAM akcnnyartauun CU:

0,9

—\2Z 2
r 1 AX Xmax ~Xmin ; 73
Uy = 80| (A2 +0,25(Zmex—min | (73)
0,5
—\2Z 2
» 100 Ang | [ AX Xmax ~Xmin _
“ny =3y (AXH) +0’25( AX, ) = (74)
.9 5 0,5
A A X Xmax ~—Xmin Y W4 75
ae A)_( — OTKJIOHEHUWE CPEeaHENo 3Ha4YEeHW1A BHELUHEMN BﬂVlﬂl‘OLL!eﬁ BENMUYUHbLI OT HOPMAllbHOIO 3HA4YEHUA;
Xmax= Xmin_ HanoonbLUEE N HAUMEHbLUEE 3HAYEHNA BHELUHEN BﬂMﬂl‘OU.leFl BEJITIMHYNHBI, COOTBETCTBYHO-

LLIMe peanbHbIM ycnosuam akcnnyarauum CHU.
13.1.7 OTHOCUTENbHYIO CTAHAAPTHYIO HEONPEAENEHHOCTb pe3ynbrara KOCBEHHbLIX U3BMEPEHUN BENMUYU-
Hbl y, KOTOpasi CBA3aHa (PYHKUMOHANbHOW 3aBUCUMOCTbIO C U3MEPSEMbIMU BENMUYMHAMMU y; (HANPUMED, TEMIE-
paTypou, AaBneHuem, KOMNOHEHTHbIM COCTaBOM)

PACCYUTLIBAIOT NO POpMyne
2 N2 2 ”
u, =lu'c+ Y v u’ | 77
Y Yr 2 Yi Y (77)
=1
rne u'yf — OTHOCUTENbHAA cTaHaapTHAsA HeonpeaeneHHOCTb, NpunuckiBaemaa PyHKUMOHANbLHOW 3aBMCUMOCTMU;
u'y_ — OTHOCUTENbHaA cTaHAapTHaA HEONPEAENEHHOCTb pe3ynbrara U3MEPEHUS - BENMUYNHBI;
/
v, — KOOMPULMEHT YYBCTBUTENBLHOCTU BENNYUHBI ¥ K UBMEHEHUIO 3HAYEHUA -1 UBMEPAEMOWN BENUYUHBI.
/

[1pn n3BecTHON abCoOmnMOTHON NOrPeLUHOCTU Ay UNKU OTHOCUTENBHOW NOTrPELUHOCTU Sy, NPUNUCbIBAEMOU
OYHKLUMOHANBbHON 3aBUCUMOCTU, 3HAYEHUE u'yf paccyYnTLIBAKOT N0 popmMyne

,_AY annl v
jy = —100= L. (78)
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OTHOCUTENBbHLIN KOIMPULIMEHT YYBCTBUTENBLHOCTU PACCYUTLIBAIOT NO POpMYyne

i (79)

ﬂ)’f - fY:’ y

rge f'y_ — YacCTHas npou3BoaHas PYHKUMK FNo y;.
/

rne Ay, —

44

Ecnu HensBeCTHa maremarndeckasi B3amMmoCBA3b BEMUYNHBI ¥ C BENMUYUHON y; Unn AndpdepeHLmpoBa-
HUue doyHKUnn f 3aTpyagHEHO, 3Ha4YE€HUe YaCcTHON NMPOU3BOAHON f'y_ pPacCYUTLIBAIOT NO ApopMyne
/

, flyi+Ay;)-f(yi)
Vi ﬁyf ’ (80)

npupaLleHue i-u UIsMepaeMoun BENMUYUHBI.

3Ha4yeHne npupalleHus aprymeHta Ay; pekomeHayeTca BblOuparb He bonee abcontoTHOM Heonpeae-
NEHHOCTU U3MEPEHUN BENMUYUHDI Y.

13.2 ®opmynbl pacyeta OTHOCUTENTbHOU CYMMAPHOU CTaAHOAPTHOU HeonpeaeneHHOCTH
M3MepeHun pacxoga rasa

13.2.1 OTHOCUTENbHYIO CYMMAPHYIO CTaHAAPTHYIO HEONpeaeneHHOCTb M3MepeHin 00 bEeMHOIo pacxoaa rasa,
NpMBEAEHHOIO K CTaHAAPTHLIM YCNOBUAM, B cliyvyae NpUMeHeHUd BbIYUCITUTENA paCcCUYMTLIBAOT N0 POpMynam:
- PN NPUMEHEHUN METOAA «p-NepecyeTay

NI

J — 2 + -2 + -2 + -2 0,5
o (uqv Ug” + Uy> + U, )< (81)
- NPU NPUMEHEHUN MeToaa «p TZ-nepecyeTa»
2 2 A k2 o o]0
’r ’ ’ . P ’ T ’ ~
u%_[%ﬂfB +(1 p—K)up —I—(1—I—TK)UT—I—UK] (82)
N 2 2 0,5
r 72 72 Z,D 72 Zi' 12 ~2 72
Ug. _[qu+ Uy, +(1—p7) Uy +(1+T Z) Uur + Uz +UZC] | (83)

OTHOCUTErNbHAA CTaHgapTHAA HeonpeaeneHHOCTb U3MEpPEHNn 00BLEMHOrO pacxoaa rasa rnpu
pabo4nX yCrnoBUAX;

COCTaBNAKLWAA OTHOCUTENbLHOW CTaAHAAPTHOW HeonpeaeneHHOCTU U3MEPEHUN ODBLEMHOTrO
pacxoja n oobema rasa npu ctraHgapTHbIX yCNoBUAX, 00ycnoBneHHasa anropuTMOoM BblYUCTIE-
HUN U €ro nporpaMmMHON peanu3auunen;

OTHOCUTENbHAA CTAHAAPTHAA HEONPEAENEHHOCTb U3MEPEHUIN UMK pacyeTa NIOTHOCTU rasa
Npu CTaHAAPTHbLIX YCNOBUSX;

OTHOCUTENbHAA CTaHAapTHaAsA HEONpPeAEeNeHHOCTb U3MEPEHUI NMIMOTHOCTU rasa npu padbodmnx
YCINOBUSAX;

OTHOCUTENbHAaA CTaHAapTHaA HeonpeaeneHHOCTb N3MepeHnn abconTHOro AaBnNeHus rasa;
OTHOCUTENbHAA CTaHAAPTHAA HEONPEAEeNeHHOCTb U3MEPEHUN TEMNEPATYPLI ra3a;

cocTaBnaoLad OTHOCUTENbHOU CTaHAAPTHOW HEONpPeaAEeneHHOCTU CTaH4apTU30BAHHOU NPO-
ueaypbl onpeaeneHnsa KoadpdpuumeHta cCoxkmMmMaemMocTu rasa 6es3 yyera HeonpeaeneHHOCTU U3-
MEPEHUN JAaBNEHUA U TEMNEPATYPLI,

YaCTHbIE NMPON3BOAHbLIE KOIMMPULINEHTA CXKMMAEMOCTU rasza K no AaBneHUIO U TeMnepartype,
COOTBETCTBEHHO;

4acTHble NMPON3BOAHbIE (hakTOpa CHUMAEMOCTU ra3a Z no AABMEHUIO U TEMMEpPATYPE, COOT-
BETCTBEHHO);

cocTaBngaoLad OTHOCUTENBLHOU CTaHAAPTHOW HEONpPeaAEeNneHHOCTU CTaHAapPTU30BAHHOU NPO-
ueaypbl onpeaeneHua gpakropa CXMMaeMOCTU rasa npu padoumx ycnosusax 0es3 yyera He-
onpeaeneHHoCTU U3MEPEHUN AaBNEHUA U TEMNEPATYPHI;

OTHOCUTENbHAA CTAHAAPTHAA HEONPEAENEHHOCTb, NPUNNCAHHAA YPABHEHUIO, MPUMEHSAEMO-
MYy Ana pacdeta dakTopa CKUMaAeMOCTU NMpu CTaHAAPTHLIX yCnoBusax (4119 OAHOKOMMOHEHT-
HOrO rasa) unu OTHOCUTENbHAA CTaHAApPTHaA HeonpeaeneHHOCTb, onpeaeneHns dakTopa
COKMMAEMOCTU NPU CTaHAAPTHbLIX YCNOBUAX (AN MHOTOKOMIMOHEHTHOTO rasa).
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SHaA4YE€HUA YacCTHbIX MNPOU3BOAHLIX AONYCKAETCA PacCYUTbIBATL NO 3a4aHHOMY NPUPALLUEHUIO apryMmeHTa
N COOTBETCTBYIOLLEMY €MY NPpUpaLLEeHn0 PYHKUKUK, No popmyne (80).

13.2.2 B cnyyae npumeHeHuna NBK, y kotoporo MX HopmupoBaHbl ¢ yyetom MX CW gaBneHna n tem-
neparypbl U HEONPEAENEHHOCTN pacyeTa KoadpdULMEHTA CKUMAEMOCTU (PAKTOPOB CXKUMAEMOCTH), OTHOCKU-
TENbHYIO CYMMAPHYIO CTAHAAPTHYIO HEONPEAENeHHOCTb U3MEPEHNN 0ObEMHOIO pacxoaa rasa, npuBeaeHHoOro
K CTAaHAAPTHLIM YCINOBUAM, ONpeaendatoT No PopMyne

241172505
U q. - (uqv + UMBI{) g (84)
rae u'q — OTHOCUTENbHaA cTaHgapTHasd HeonpeaeneHHOCTb U3MepPeHUn O0bEMHOro pacxoga rasa npu
V
pPaboYnX yCrnoBUSX;
U, .. — OTHOCUTENbHAsA CTaHJapTHasa HeonpeaeneHHoCTb pesynkrata NnpuBeAeHUss 00bLEMHOIo pacxo-

[1a rasa npu pado4vmnx ycrnoBusax K craHaapTHbIM yCrnoBusam ¢ nomoubio MBK.
13.2.3 B cny4yae npumeHenuna VIBK, y kotoporo MX HopmupoBaHbl 6€3 yveTa HeonpegeneHHOCTU pacye-
Ta KO PuuneHtTa ckmmMmaemMocTu (PakTopoB CKMMAEMOCTU), HO ¢ ydyeToM MX CH gaBneHna n tTemneparypb,
OTHOCUTENbHYIO CYMMAPHYIO CTaHOAPTHYIO HeonpeaeneHHOCTb U3MEPEHUN 00BLEMHOIO pacxoaa rasa, npu-
BEJEHHOro K cTaHAapPTHbIM YCMOBUAM, onpeaendatoT no dopMynam:

Y -2 - 2\0,5
Uy (U : +u s+ U L)Y (85)
Unu
' — s % 2 -2 0,5
uqo—(uv+uMBK+u +”ZC) , (86)
rae u'qv — OTHOCUTENbHAaA cTaHgapTHaga HeonpeaerneHHOCTb N3MepeHnn 00LEMHOIO pacxoa rasa npu pa-
004YNX YCNOBUAX;
u.. — OTHOCUTENbHasa cTaHaapTHas HeonpeaeneHHocTb MBK;
U, — OTHOCUTENbHaA CTaHAApPTHas HEONPEeAENeHHOCTb onpeaeneHns KOaPULUMEeHTa CXMMaemMoCTH;
U, — OTHOCUTENbHas CTaHAapTHas HeEoNpeaeneHHOCTb onpeaeneHns akTopa CxXMMaeMoCTH Npu pa-
004X YCNOBUSAX;
U, — OTHOCUTENnbHas CTaHgapTHas HeonpeaeneHHOCTb onpeaeneHns dakTtopa CXUMaeMOCTU Npu
C

CTaHAAPTHbIX YCITOBUAX.

13.3 CocTaBndarowmne HeonpeaeneHHOCTU U3MEePEeHUn pacxoaa rasa

13.3.1 OTHOCUTENBLHYIO CTAHAAPTHYIO HEONPeAEeNeHHOCTb U3MepPeHnn oObEMHOIO pacxoja rasa npu pa-
D04YMX YCNOBUAX PpacCYMTLIBAIOT MO POPMYyrie

© = (12 -210,5
Uy = (U +us)>° +0,5(0, + 6, Tp), (87)
rAe u,, — OTHOCUTENbHAA CTaHAapTHasi HeonpeaeneHHOCTb M3MEPEHUN pacxoaa rasa npu paboumnx ycno-
BUAX ¢ noMoLbio Y3I1P;
U, — OTHOCUTENbHAas CTaHAapTHasi HeonpeaeneHHOCTb Npeobpa3oBaHNUs BbIXOAHOTO curHana Y3l1P

3Ha4yeHune O, paccynTbiBalOT No opmMmyne (29), a 3Ha4YeHne Gb, Tp MO dopmyne (A.7) NpunoxxXeHua A.

13.3.2 OTHOCUTENbHYIO CTAHAAPTHYIO HeonpeaeneHHOCTb U3MepeHUn abCOoMTHOrO AaBneHUa rasa
PACCYUTLIBAIOT MO POpPMynaMm:

- NpyY NpUMEHEHUN npeobpasoBarTenemn adbCcontoTHOro JaBnNeHUs

10,5

Ly, ]2 e (88)

]
=1
- NPU NPUMEHEeHun npeobpasosarenei n3bbITOYHOro A4aBNEHUA

’ P 2 < , A Pa 2 f2ﬁ055.

P (?) E[upm] I(p) Ypa [ (89)

- NPU NPUHATUK aTMOCEPHOro aBrneHna ycnoBHO-NOCTOAHHOW BENMUYUHOMN

45



[OCT 8.611—2013

l 10,9

2
Z[U’ ]2 = 1(pa)2 Pomax_Temin 100 | 1 (90)
i1 P 6\ p Parax TPamin A

L\
s
e

rge u'pf_ — cocTaBndoLas 0THO0MTen_|:.H0|7| CTaHOAPTHOW HeonpeaeneHHOCTU U3MEPEHUN Ua600m0m0r0
AaBneHuqa rasa, BHocumasa i-M KOMMNOHEHTOM, BXOAALLUUMM B COCTaB U3MEPUTENBLHOU LEMU C yYye-
TOM AOMNONMHUTENbHbLIX COCTAaBNAILNX HEONPEAENEHHOCTHN, BbI3BAHHbIX BHELLULHUMW BIUAOLLMMN
BENMUYUHAMM,

U, — OTHOCUTENbHAaA cTaHgapTHas HeonpeaeneHHOCTb U3MEPEHUA aTMOCHEPHOro AaBreHUA C y4e-
TOM AOMNONMHUTENbHLIX COCTAaBNAIOLLNX HEONPEAENEHHOCTHN, BbI3BaAHHbIX BHELLULHUMW BIUAOLLUMN
BENMUYNHAMM;

', — CcocCTaBnaloLaa OTHOCUTENbLHON CTAaHAAPTHOWN HEONPEAENEHHOCTU U3MEPEHNA N3DbLITOYHOIO AaB-
NeHnqa rasa, BHocumasa i-M KOMMNOHEHTOM, BXOAALLMUM B COCTaB U3MEPUTENBHON LIENU C YYETOM
OOMNONHUTENBbHBLIX COCTABNAKLIMUX HEONPEAENEHHOCTU, BbI3BAHHbIX BHELLUHUMW BNUAIOLLIMMU BE-
NMNYUHAMM;

[ — 4ucno nocnepoBarenbHO COEAMHEHHBIX KOMMNOHEHTOB U3MEPUTENBHOM LIENU, UCNONb3YyEMbIX ANA
N3MEPEHUA AaBNEHUA.

13.3.3 OTHOCUTENLHYIO CTAHAAPTHYIO HEONPEAENeHHOCTb pe3ynkrata U3MepeHun TeMneparypbl rasa
paCCUYNTLIBAIOT MO popmMyne

O 5 0.5
o = gy
5 25 | [ 91)
rae [ —  YUCno nocneaoparesyibHO COeaAMHEeHHbIX KOMIMOHEHTOB M3MepMTeﬂbH0|7| LHeENN, NCMOJib3yeMblX AJ1A
M3MEepEeHusa TeMnepaTyps;
U, — COCTaBNAKLLAA CTaHAAPTHAA HEONPEAENEHHOCTb U3MEPEHUSA TEMNEPATYPbI, BHOCUMAS i-M KOM-

MOHEHTOM, BXOAALLUMUM B COCTaB U3MEPUTENBLHON LEMNU C YY4ETOM AONONHUTENBbHbLIX COCTaBMNALO-
LLUINX HEOMPEAENEHHOCTU, Bbi3BaHHbIX BHELLUHUMW BNUAKOLLUMMU BEMUYUHAMMU.
13.3.4 OTHOCUTENLHYIO CTAHAAPTHYIO HeonpeaeneHHOCTbL U3MEPEHNI NMNOTHOCTU ra3a Npu crtaHaapT-
HbIX 1 PabO4YNX YCIMOBUAX PACCYUTLIBAIOT B COOTBETCTBUK C TpedboBaHuammn 13.1.4—13.1.6.
[1pn onpeageneHun NNOTHOCTU MHOTOKOMMNOHEHTHOIO ra3a npu ctaHaapTHbIX YCIOBUAX N0 dpopmyne (25)
3Ha4YeHue u"pc PACCYUTLIBAIOT NO PpopmMyne

N 2
uj . = ﬁVZ[% X (M -M) [ (92)
=1
rne M — mMondpHaga macca CMEeCcKU rasa;
N — 4nucrno KOMNOHEHTOB CMECH;
u;(f_ — OTHOCUTENbLHAag4 cTaHaapTHas HeonpeaeneHHOCTb MONAPHOW A0NW /-T0 KOMNOHEHTA CMECHU;
X; — MOnspHas Aons /-ro KOMNOHEHTa CMECH;
M. — wmonsipHas macca /-ro KOMnoHeHTa CMeCH.

B cny4yae onpegeneHnda nNNOTHOCTU NMPUPOAHONo ra3a npu CtaHgapTHbIX YCNOBUAX MO doopmyne (295),
npoaHanu3npoBsaB BCE KOMMOHEHTLI, 3a UCKIMIOYEHMEM METAaHAa, coaepXaHue KOTOPOro BbIYMCIEHO MO pas-
HOCTU, 3HAYEHUE u'p pacCYUTLIBAKOT MO popmMyne

C

N 2
3 | sy - (M~ M) 93

UE;C :%V
/

rae M,— monsgpHasa Macca MeTaHa.
Ecnn nNOTHOCTL rasa npu CTaHAapTHbIX YCNOBUSAX MPUHATA YCNOBHO-NOCTOAHHOW BENUYUHOW, TO 3HaYe-

HUNe ur'p paccYUTLIBAOT NO PopMyne
C

100 [ Pemax ~Pemin
u, =-—=
Pe ‘/6 (pcmax +p"3min ) . (94)
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13.3.5 OTHOCUTENBbHYIO CTAHAAPTHYIO HEOMNPEeAENEeHHOCTb KO3dhMULMEHTA CXHKUMAEMOCTU ra3a paccyu-
TbIBAOT N0 POpPMYyNaM:
- ANnA OAHOKOMMOHEHTHOrOo rasa

= (2 2 41172 21200 .
Uje = (U + Dy U + 0y )0 (95)

- AN MHOTOKOMMOHEHTHOrO ra3a npu pacyete KoadhMuLUmneHTa CKMMaeMoCTU Mo AaBNEHUIO, TEMNEPATY-
pe U KOMNOHEHTHOMY COCTaBy rasa

0,5
N y
7 !2 4 2
Uk = qu +ﬂKTuT +13 Up +;[ﬂmfux;] ; (96)
f=

- 1N MHOTOKOMMOHEHTHOrO ra3a npu pacyete KoadMUuLUmneHTa CKMMaeMOCTU MO AaBNEHUIO, TEMNEPATY-
pe, NIIOTHOCTU ra3a nNpu CTaHAapTHLIX YCINOBUAX, COAEPXaHUIO ANOKCUAA yrnepoaa n asorta

F o s 2 + 2.|. .|. 2 2.|. 2 + -2 0,5
Uy = (g’ ¥ ur 13 Up®+ 05 Uy ﬂKXau ﬂny Uy? )™ (97)
rne u;'(f — OTHOCUTENbLHAA CTaHaapTHas HGOI‘Ipe,EI,eJ'IeHHOCTb, npuUnNucaHHaa ypaBHEHWUIO, NMPUMEHAEMOMY
ang pacyera KoadduunueHTa CXMMaemMoCTH rasa;
vV , Uy, O v, O V¥, — OTHOCUTESNIbHbLIE KO3 NMUNEHTbl YYBCTBUTENBHOCTU KO3 NMUMEHTA
KT: K,O, Kpos KXI', Kxa: ny (p(p L'I y (p(p L'l

CKUMaAEMOCTU K UBMEHEHUIO TEMNEPATYPbI, AaBNEHUA, NNOTHOCTU MPU
CTaHAapTHbIX YCNOBUAX, COAepXaHU4 i-ro KOMMNOHEHTA rasa, asorta u amu-
oKcuaa yrnepoaa, COOTBETCTBEHHO, onpeaensaemMble no dopmyne (79),
N — 4ucno KOMMNOHEHTOB B rase.
B dpopmyne (82) CNonb3yOT 3Ha4YEHUA Uy, pacCYUTaHHbIE NO POPMYNam:
- ANn9 OAHOKOMMOHEHTHOrO rasa

'y = Uy (98)

- 1N MHOTOKOMMOHEHTHOrO ra3a npu pacyete KoadMUuLUmneHTa CKMMaeMOCTU MO AaBNEHUIO, TEMNEPATY-
pe U KOMNOHEHTHOMY COCTaBy rasa

/ N \0:0

~ ’ ’ 2
\ = /

- ANA MHOTOKOMMOHEHTHOrOo ra3a npu pacyete KoadduumneHTa CokMMmaemMoCcT No AaBNEHUIO, TEMNEPATY-
pe, NNOTHOCTU rasa nNpu CtaHaapTHLIX YCNOBUAX, COAEPXaHUIO ANOKCcuaa yrnepoaa n asora
= (1 2 2 4 2 -240,5
= + + ,
'y (qu U CurpC ﬂKxauXa ﬂny uxy) . (100)
Ecnn K03hPUUMEHT CHxMMaemMoCTu ras3a NPUHAT YCNOBHO-MOCTOAHHOW BENUYUHOW, TO 3HAaYEHUE Uy, pac-
CUYMTbIBAIOT NO PopMyne

TH _ 100 Kmax_Kmin) 101
UK = J6 (Kmax"‘Kmin | ( )

13.3.6 OTHOCUTENbLHYIO CTAaHAAPTHYIO HeonpeaeneHHOCTb dpakTopa CXKMMAEMOCTU ra3a npu padoymx

YCNOBUSAX PACCHYUTBLIBAIOT MO POPMYynamMm:
- AN OAHOKOMMNOHEHTHOrO rasa

Uy = (U2 + 02 uf? + ﬂzi U7 A)°>; (102)

- AN MHOTOKOMMOHEHTHOTrO ra3a npu pacyetre dakropa CXKMMaAeMOCTU MO AaBrEHUt0, TeMneparype u
KOMNOHEHTHOMY COCTaBY rasa

0,5

N 2
Uy = +ﬂZTuT +ﬂ u”:2 +2[ﬂzx; u;,f] ; (103)
=1

Zp

- AN MHOTOKOMMOHEHTHOTO ra3a npu pacdere daktopa CKMMAEMOCTU NO AAaBMEHUIO, TEMNEPATYPE,
NIIOTHOCTU ra3a Npu CTaHAapPTHLIX YCIIOBUAX, COAEPXKAHUIO ANMOKCUaa yrnepoga u asorta

= (12 -2 2 2 ‘2 + 32 172Y05
Uz = (U7 + 9% Ur +19 U, 2 + 9%, ”po "'ﬂZxa”xa +ﬂny Xy) ", (104)
47



[OCT 8.611—2013

e Uy, — OTHOCUTENbHAs CTaHAapTHas HEeoNpPeAeneHHOCTb, MPUNUCAHHAS YPABHEHWIO, NPUMEHSAEMOMY
N5 pacyeta akTopa CKMMAEMOCTU rasa;
— OTHOCUTENbHBLIU KO3 NMUNEHT YWYBCTBUTEJIbHOCTN (PAKTOPA COKMMACMO-
ﬂZT, ﬂZ,D, ’E}chs ﬂZX;" ﬂZXa, ﬂZXy (p(p L'l y (p p

CTU rasa npu paboymx ycnoBusix K MUSMEHEHUIO TEMMNEPATYPbI, AABNEHUS,
NNOTHOCTU MPU CTAHAAPTHbLIX YCNOBUAX, COAEPXAHUSA i-T0 KOMMOHEHTA
rasa, a3ora u Anokcuaa yrnepoaa, COoOTBETCTBEHHO, onpeaensieMble No

dopmyne (79).
B dpopmyne (83) nCnonb3yoT 3HAYEHUSA ', paCCHUTAHHbIE MO POPMYIIAM:
- AN OAHOKOMMOHEHTHOrO ra3a

'y = ug; (105)

- 1N MHOTOKOMIOHEHTHOrO ra3a npu pacdyere dakropa CKMMaeMOCTU NO AaBMEHUIO, TEMNEPATYpE U
KOMNOHEHTHOMY COCTaBY rasa

, N 5 0,5
7 = uzf +Z{|:ﬂzx;' UXE:I ; (106)
=

- 1N MHOTOKOMMOHEHTHOrO rasa npu pacdere dakropa CKMMAeMOCTU MO AAaBMEHUIO, TEMMEPATYpPE,
NIOTHOCTU ra3a Npu CTaHAaPTHLIX YCITOBUAX, COAEPXKAHMUIO AMOKCHUaa yrnepoga un asorta

M = (1122 2 4y 2 2 42 2 41172Y0,9
iy = (U7 + 95 U, "'ﬂZxa”xa +ﬂzxyuxy) (107)

13.3.7 KoadpdPpuuMEeHTbl YyBCTBUTENBHOCTH ﬂZx- 7 ﬂKX_ PACCYUTBLIBAIOT MO POopMynaMm:
/ /

F.3

Z —Z X

U = = C 108
Z/72.-7/Z. x:Z
o, =0, = /Z 2o XiZe (109)
/Zcy; Xj Xj =X
rae Z, Z., — (akTopbl CXXKMMaEMOCTU ra3a npu paboumnx ycrnoBusiX U CTAHAAPTHLIX YCNOBUAX, COOTBET-
CTBEHHO, paCC‘-II/ITaHHbIe I'Ipl/I 3adaHHOM MOJIbHOM COCTaBe€ lrai3q,
Z,Z. — paKkTopbl CKMMAEMOCTN ra3a npu padbodmux ycrnoBusix U CTaHAAPTHLIX YCIOBUSAX, COOTBET-

CTBEHHO, pacCYUTaHHbIE NPU 3aJaHHOM COCTaBe rasa ¢ npupalleHnemM MOMbHOW AONWU i-ro
KOMMOHEHTAa rasa, 1 HopManu3oBaHHOM C NOMOLLLIO POpMYnbI

L npuj #i

X = , (110)

Xf+&Xj ) )
e, PYJ =

rge ij — npupaLleHne MOonbHON 40NN J-T0 KOMMOHEHTA rasa.

13.3.8 OTHOCUTENBHYIO CTAHAAPTHYIO HEONPEAENEHHOCTb ONpeaeneHnsa cogepXaHus i-ro KOMNOHEHTAa
rasa u); yCTaHaBNMMBaKT HA OCHOBE HOPMbI HEOMPEAENEHHOCTU PE3YNbLTAaTOB N3MEPEHUN, MPUMEHAEMON aTTe-
CTOBAHHOU METOAUKU U3MEPEHUN.

Ecnu cogepkaHune /i-ro KOMMOHEHTAa ra3a nPUHATO YCNMOBHO-MOCTOAHHOW BENMUYMHOU, TO 3HAYEHUE u)}f
PACCUYNTLIBAKOT MO PopmMyne

, 100 X —X; .
UX!- —ﬁ( max+xm|n)_ (111)

X!' i
Mmax MinN

13.4 OueHuBaHue HeonpeaerneHHOCTU pPe3yrnbTaToB onpeaeneHua oobema rasa

Cnncok cocTtaBnaloLLMX CYMMapHOW HEOMNPeaEeNeHHOCTN onpeaeneHna obbema rasa, npuMBegeHHOro K
CTaHAapPTHbLIM YCMOBUAM, BKMKOYAET COCTABMNAIOLLUME HEOMPEAENEHHOCTU onpeaeneHnsa o0bLEMHOro pacxoaa
rasa, NpMBE€AEHHOIO K CTaHAAPTHbIM yCrnoBuaMm, (cM. 13.2 1 13.3) U paa AONONHUTENbHbLIX COCTaBMNAOLLUX,
00yCNOBNEHHbIX MHTETPUPOBAHUEM (PYHKLIMK pacxona No BPEMEHMN:
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- OTHOCUTESIbHYIO CTaHAAPTHYIO HEONPEAEeNneHHOCTb pesynbrata onpeaeneHns nHTepsana BpeMeHu U,
B TEYEHUE KOTOPOro paccyuTbiBalOT 00bEM rasa;

- OTHOCUTENbHbIE CTaHAAPTHbLIE HEOMNPEAENEHHOCTU UBMEPEHNN NAPAMETPOB rasa ”Jfly’ 00yCNOBNEHHbIE
ANCKpeTnsaunen BoixogHbix curHanos Cl/1 BO BPEMEHMN.

Ecnun oTHOCMTENbHAA CTaHAApTHasA HeonpeaeneHHOCTb U, He npesbiaeT 0,01 %, TO AJonyCckaeTca €€ He
VUYUTbIBATb MPU pacyeTe CyMMapHOW HeonpeaeneHHoCTn onpeaeneHna oobema rasa, npuBeaeHHOro K CTaH-
OAPTHLIM YCINOBUAM.

OTHOCUTENBLHYIO CTAHAAPTHYIO HEOMPEAENEHHOCTb uﬁy anga KaXxgou nsmepaemMoun BENMUYUHbLI PACCUYUThI-
BalOT No popmyne

100 at \U°l[ ar \x —\2 vt — N
_— T T A — T A — = —
uﬂy y (’EK—’EH) (’EK—’CH)Z(‘V" y) (’EK—’CH—M)Z(M y)(y" 1 y)
=1 =1 | (112)
rae y; — 3Ha4eHne BENUYNHbLI ¥ B i-U TOMKE Ha MHTEpBane (T, — T,) C LWarom ANCKPeTU3aLnn Ar;

T, T, — BPEMsi, COOTBETCTBEHHO, Ha4ana u KOHLUa nepnoga BpeMeHN NUHTETPUPOBAHMUS, C.
HeonpeaeneHHOCTb UﬁyFGOMGTpW—IeCKM CYMMUPYIOT C OTHOCUTENBLHOU CTaHAAPTHOW HeonpeaerneHHo-
CTblO pesynbrata USMepeHud napameTpa, paccyMtaHHON B cOOTBETCTBUU € 13.3.1—13.3.5.
HeonpeaeneHHOCTb uﬁy MOXXET ObITb OLIEHEHA nocre NPoBeaeHUs NU3MEPEHNUIN, MOSTOMY €€ YYET BO3MO-
YXEH TONbKO B pearnbHbIX YCNOBUAX 3Kcnnyataumu. Ecnn nHrepsan Auckpetnsaumm spemeHun He bonee 1 ¢, 1o
3Ha4YeHune uﬁy NOMyCKaeTca NPUHUMATb PaBHbIM HYIIO.
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[TpunoxeHue A
(cnpaBoYHoOE)

[Mpoueaypa pacuyerta AONONIHUTENIbHON NOrPEeLWHOCTU U3SMEPEHUN pacxoaa U KonumyecTea
rasa, ooycnoBrneHHOU U3MEeHeHUEM reoMeTpuUYeCcKux napamMeTpoB Koprnyca yrnbsTpa3ByKOBOro
npeoobpasoBaTens pacxoaa

PacyeT AOMONMHUTENBHOW NOrPELLUHOCTU U3MEPEHUI pacxoda U Konn4vecTsa rasa, oOycrioBneHHON N3MEHEHNEM reo-
METpUYECKNX napameTpoB Kopnyca Y3[1P, BeINoNHAKT B cooTBeTCcTBUM ¢ [10] B nocnegoBaTeNbHOCTU:

a) pacCcyUTbIBaOT A4ONOMHUTENBHY NOrpelHoCcTb Y3I1P, BbI3BaHHYO OTKNOHEHUEM TeMnepaTypbl rasa npu pabo-
YMX YCNOBUAX OT TeMNepaTypbl rasa, Npu KOTOPOWN NPOBOAUNOCE onpefeneHne ero MeTPONIOrM4ecKUX XxapakTtepucTuk, no

dopmyne

rae AT =T— T  — pasHOCTb TeMnepaTyp rasa npu pado4mx ycrnoBusx 1 Npu onpeaeneHnm MeTponorn4ecknx xapakrepu-

cTUK Y3I'1P;

oy — TeMNepaTypHbIN KOSPPULNEHT NMNHENHOIO pacllnpeHns Matepunana kopnyca Y3[1P;

0) paccunTbIBaOT AOMNONHUTENBHBLIE HAWOONBLLLUYH U HAUMMEHLLUYI BO3MOXHbIE norpellHocT Y3IP Bbl3aBaHHbIE

OTKNOHEHWEM AaBneHus rasa npu padbounx ycnoBUAX OT AaBfeHUa rasa, nNpyu KOTOPOM MPOBOAUNOCH OnpefeneHne ero
METPOJTIOrMYECKUX XapaKTePUCTUK NO PopMyIiaMm:

2,2 A
Op,pmax = 400Ks1(22__l_;2 | H)fp; (A.2)
_ 400K R%(Hu)+r2(1-2u) | Ap
eb,pmin — S$2 R2_,2 E (A.3)

rne K U Kyp — KO3hULIMEHTHI, y4uUThIBatoLne gpopmy Kopnyca Y3[1P n ero coeanHeHne ¢ AT,
I — BHYTpeHHUU pagunyc kopnyca Y3I1P unun ydactka T B MecTe yCTaHOBKU HaknagaHbIX [1GA, M;
R — HapyXHbI paguyc kopnyca Y3I'1P unu ydactka AT B MecTe ycTaHOBKU HaknagHbiX [1OA, M;
Ap = p — p, — pasHOCTb abCONOTHLIX AaBneHnin rasa npu pabodnx ycrioBUAX U Npu onpefeneHnn MeTpororn4yeckmx
xapaktepuctuk Y3I'P.
=cnun kopnyc Y3I'IP UMeeT HeUUnNUHAPUYECKY popMy, TO 3HaYeHne R B oopmynax (A.2) n (A.3) NpUHUMaIOT paB-
HbIMUWU MOMTOBUHE HapPYXXHOro nonepe4vyHoro pasmepa kopnyca Y3['1P B TOMKe MUHUManbHOWN TOMNLLUHBI €r0 CTEHKM.
SHaveHne koadpdpuumeHTa K4 U K NPUHUMALOT paBHbIM 1, ecnin donaHubl kKopnyca Y3I1P nnu cekumn UT pacno-
No)eHbl Ha paccTosHUKN bonee 2R oT MecTa pasMelleHnsa IN3A, Kak nokasaHo Ha pUcyHKe A.1.

CBapHOMX LLOB > 2R

Kopnyc Y3I1P

"UCYHOK A.1 — BapunaHTbl pacnonoxeHus [19A oTHOCUTENBHO hnaHLEeB, NPU KOTOPLIX 3HAYEHNA K
NPUHUMAKOTCA PaBHLIMU 1
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=Cnn onaHubl kopnyca Y3IP unu cekumn VT pacnonoXeHbl Ha paccTosgHUEe MeHee UK paBHOM 2R OT MecTa pas-

MeLleHuns [1OA, To pacyeT KoapPULIMEHTOB K BLIMOMHAIT Mo hopmyne

W+y+Z
Kgq = Kgp = 252 (A.4)

Ae w,y,Z — pacCTosHWA, YKa3aHHble Ha PUCYHKe A.2.

=cnu noboe U3 3HavYeHuin w, y, z dyaet Oonblle YeM 2R, TO 3Ha4eHUe, UCMOorb3yeMoe A1 TOro napamMeTpa B Bbl-

“NCIEHNW, OOJIXKHO ObITh NMPUHATO PaBHBIM 1.

—cnn kopnyc Y3I'l

X Z<2R
0,5x 0,5x
N

"UCYHOK A.2 — BapunaHTbl pasMellenuns [TSA oTHOCUTENbBHO naHLeB, NPU KOTOPLIX 3Ha4YeHNs K, pacCHUTLIBaKOT Mo

dopmyne (A.4)

° UMEET He LUNNHAPUYECKYH (OOPMY, TO pacyeT KOS PULMEHTOB K4 U K o BBIMOMHAIOT MO op-

Mynam:
y
HZ 412 u
l\H2+r2
KS1 = 0,5 14 > | (A.D)
h +r +H)
kh2+r2
(H2 ()2 (1-20)
2 2
H™—r
Kso =0,5] 1+~ - | (A.6)
2 2 A
A (1 < (1-20)
2 2
S y
rae H — nonoBuHa HapyXHOro nonepeYHoro pasmepa kopnyca Y3IP B TouKe MakCUMarbHOW TOMLWMWHBI €M0 CTEHKM;
h — NOMIOBUHA HApPYKHOro nonepe4vyHoro pasmepa kopnyca Y3[P B To4ke MUHUMaNbHOWN TOMLWWHBI €r0 CTEHKU;

B) paccYMThIBAKOT
HUA rasa, no dopmyne

3HaYeHue AOMNONMHUTENBHOW NOrPELLUHOCTU, 0OYCNOBNEHHON M3MEHEHMEM TEMNEPATYPbl U AaBne-

eb,Tp = Gb,T +0,5 (eb,p max T E'f:a,,rc) min)' (A'T)
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[lpunoxeHue b
(cnpaBoYHoOE)

PekoMeHayemaa cpopma akta npoBepKu COCTOAHUA U NPUMEHEeHUA cpeacTB U3MepeHun
n coonrogeHuna tpedoosaHun NOCT 8. 611—2013

HanmeHoBaHWe MeTPOrormvyeckon cnyobl UNN akKkpeanTOBaHHOIO B YCTAHOBMNEHHOM Nopsaake B obnactn obecneyeHNa eJUHCTBA
N3MEepPEHNA KPUANYECKOTO NnLa

AKT

NPOBEPKU COCTOAHUA U NPUMEHEHUSA CPEeACTB UaMepeHun u codnroaeHua tpedosaiuun NrOCT 8.611—2013

OT « » [.

a
HaMMEHOBaAaHKNE NpOBEepPAEMOTro 0ObeKTa

Adpec

OCHOBaHue: BBOJ B 3KCNNyaTauuko, peKOHCTPYKUNSA

(HEHYXXHOE 3a4YepKHYTb)

1 lNepeveHb cpeacTB U3IMEPEHUN

2 Hannymne n KOMNNEKTHOCTb SI{CI'IJ'IyaTaLIMOHHOI?I AOKYMEeHTalnn Ha OCHOBHbIE WU AOMNOJIHUTEIIbHBIE CPeCTBa U3MEPE-
HU, BCNOMoraTtenbHble U AONONHUTENBHLIE yCTpOIT’ICTBa

[1pn OTCYTCTBUM YKa3aTb cpeacTBa U3MEePEHUA N YCTPOWCTBA, Ha KOTOpble OTCYTCTBYET AOKYMEHTauns

3 COCTOSIHME 1 YCIOBUA 3KCMnyaTauum cpeacTB U3MepPEeHUi

CooTBeTCTBME, HECOOTBETCTBUE TpEGOBaHMHM SI{CI'IJ'IyaTaLI,MOHHOﬁ AOKYMEHTAaUNN,

VKa3blBAOTCA ANaAla30HblI KBMEHEHWA TapPaMeTPOB Opr}l{aromeﬁ 4 M3ME|3FIEMOI?I cpelbl

4 COOTBETCTBUE XapaKTEPUCTUK CPEACTB U3MEPEHUN YCTAHOBNEHHbLIM TEXHUYeCcKUM TpeboBaHnam [OCT 8.611—2013

[epeuyncnnTb cpeacTBa U3MEpPEHUA U YKa3aTb: MOBEPEH/HE NoBepeH

5 OTHOCUTENbLHAaA pacClUNpeHHaA HeEOolNnpeaelieHHOCTb I/I3M6p6HI/IVI
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6 Metop npmneejeHNA pacxoga U obbeMa rasa K CTaHAadpPTHBIM YCITOBUAM

/ PesyneraThl NpoBepkn cobntogeHna tpedosannn [OCT 8.611—2013

CooTBeTCTBUE
HanmMeHoBaHWe onepaLnn NPOBEPKMU HopmMaTUBHBLIN AOKYMEHT

[la HeT
1 INpaBUNBHOCTE MOHTaXa U aKcnnyatauum cpeacts usmepeHuin, | TOCT 8.611—2013,
BCnoMorartenbHbIX U 4ONONMHUTENBHLIX YCTPOUCTB sKcnnyaTaunoHHas

0OKyMeHTauus
2 CobnrogeHune npoueayp obpaboTKM pe3ynesTaToB U3MEPEHNUN [OCT 8.611—2013
3 CobnrogeHune TpedboBaHUM K TOUHOCTU U3MEPEHUIA [OCT 8.611—2013
[lepeyeHb HapyLLeHUN U CPOKU UX YCTPpaHeHUA:
3anonHaeTca Npu HaNU4YUKM HapyLLeHUK
38 BbiBOA bl
PykoBoguTenb METPOMOTMYECKOW  CnyXObl
UKW akKkpeauTOBaHHOMoO pUaNYecKoro niua
NoANMNCH NMHLUWAar5bl, CbaMHJ'IMFI

M.TT.
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[1]

2]

[3]

4]

[0]

6]

[7]

8]

9]

[10]

[11]

[12]

[13]

[14]

o4

buonuorpadgusn

PekoMeHgaunm no  MeXrocyaapCTBeHHOW [ocyaapcCTBeHHaa cucTeMa obecnedeHua equHCTBa U3Mepe-

cTaHgapTusaunm PMI 91—2009 HUW. COBMECTHOE UCNONMb30BaHME NOHATUN «MNOrPELLHOCTb U3-
MEPEHUA» U «HeoNpeaeneHHOCTb naMmepeHuna». Odne npuH-
UMbl

PekoMeHgaunm no  MexrocygapctBeHHon MeTponorna. OCHOBHBIE TEPMUHBLI U OnpedeneHus
cTaHgapTusaunm PMI 29—99

PekoMeHgaUunmn nNo  MeXrocyaapCTBeEHHOW [ocydapcCTBeHHaa cUCTeMa obecneveHUa equHCTBa U3Mepe-
ctTaHgapTusaunm PMI 43—2001 HUW. lpumMeHeHne «PykoBoacTBa NO BbIPpaXeHUK Heonpege-
NNEHHOCTU U3MEPEHNN»

Technical report. ISO/TR 12765:1998. Measurement of fluid flow In closed conduits — Methods using transit-
time ultrasonic flowmeters

[MpaBuna TeEXHNYECKOM aKcnyaTauum n TpedboBaHms 6e3onacHoOCTU Tpyaa B ra3oBoM xo3scTBe Poccuiickoin ®e-

nepaumn. YTeepxaeHbl no nopydeHuto Coseta Munuctpos PCOCP PoccTtpoitrasndukauunein, npukas Ne 70-I1
oT 20.10.1991 r.

[TlpaBuna TexXHWYEeCKOW 3JKCnnyaTtauun 3MeKTPOYCTAaHOBOK MoTpedbutenei. YTBepxaeHbl MuHaHepro Poccum,
npukas Ne 6 ot 13.01.2003 T

[IpaBuna No oxpaHe Tpyaa MexoTpacneBble nNpaBuna No oxpaHe Tpyaa (NpaBuna 0e3-
[1OT P M-016—2001 (P4 153-34.0-03.150—00) onacHocTW) Npu aKkcnnyaTaummu anekTpoycTaHOBOK

[1Y3 ‘lpaBuna ycTpoucTBa anekTpoycTaHoBOK. CeAbMoOe usgaHue,
MuHTONSHepro, 2003

[1lpaBuna [ocropTexHaasopa Poccuu [TpaBuna ycTpoucTBa M Oe30nacHoOn aKkcnnyaTtaunum cocynos,
[1B 03-576—03 paboTaloLlmnx Noa AaBneHUem

NCO 17089-1.2010 MiaMepeHne pacxoda B 3aKpbIThIX KaHanax — yNbTpasByKo-
(ISO 17089-1:2010) Bble cYeTYMKKM rasa. YacTte 1. CYHETUMKM ANA KOMMEPYECKOro

yyeTa U U3MepeHUNn B rasopacnpeaenutenbHbiX U3MepeHUaAX
(Measurement of fluid flow In closed conduits — Ultrasonic
meters for gas — Part 1. Meters for custody transfer and
allocation measurement)

Npeneink N.E. CnpaBo4HUK NO rugpasnuyecknm conpotmenenuam / nog pea. M.O. Ltennbepra.— 3-e nag.,
nepepad. n gon. — M.: MawmnHocTpoeHue, 1992 — 672 c.

[lpaBuna No MexXrocygapCTBeHHOW cTaHdap- [ocyaapcTBeHHaa cucTteMa obecnedeHua equHCTBa U3Mepe-
Tnsauuun NMI- 96—2009 HUW. PeaynbTaTbhl U XapakKTepUCTUKN KadecTBa WU3MeEpPEeHUN.
DopMbl NpeacTaBneHUs

NCO 5168:2005 MamepeHne noTtoka. MeTognKa OLEHKM HeonpepeneHHOCTEN
(ISO 5168:2005) (Measurement of fluid flow — Procedures for the evaluation of
uncertainties)

PyKoBOACTBO NO BhipaXeHWO HeonpeaeneHHoCTU namepeHus: lepeesod ¢ aHrn. nop pea. Cnaesa B.A. — [T]
«BHNAM um. .. MeHpgeneea», C.-lleTepOypr, 1999. — 134 c.
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