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HUcTounuk mydamkannu
M.: ®I'BY "Unucturyr crannapruzanuu’, 2025

IIpumeyaHue K TOKYyMEHTY
JloxymeHT BBegieH B aerictue ¢ 01.07.2025.

Bsamen ['OCT 8.611-2013.

Ha3sBanue 1o0xymeHTa

"TOCT 8.611-2024. MexrocynapcTBeHHbIN cTaHAapT. [ocymapcTBeHHas cuUcTeMa oOOecredeHus
eIMHCTBa u3MepeHmil. Pacxom u o0bem raza. Metoauka (MeTOX) HM3MEPEHUH C TPUMEHEHHUEM
YIIBTPa3BYKOBBIX IpeoOpa3oBartelel pacxoaa'

(BBenen B neiictBue [Ipukazom Poccranaapra ot 04.12.2024 N 1834-cT)
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BBenen B nelictBue

IIpukazom denepanbHOro areHTCTBa
110 TEXHUYECKOMY PEryJIMPOBAHUIO
1 METPOJIOTUH

oT 4 nexabps 2024 r. N 1834-ct

MEXIrOCYOAPCTBEHHbIW CTAHOAPT
rOCYOAPCTBEHHAA CACTEMA OBECMNEYEHNA EAUHCTBA NU3MEPEHUN
PACXOA W OBBEM rA3A

METOOUKA (METO[) UBMEPEHUN C NPUMEHEHWEM
YIIbTPA3BYKOBbIX TPEOBPA3OBATEJIEX PACXOOA

State system for ensuring the uniformity of measurements.
Flow rate and volume of gas. Measurement procedure
(method) using ultrasonic flow transducers

FOCT 8.611-2024
MKC 17.020

Jlata BBeneHust
1 vroast 2025 rona

MNMpeaucnosue

Ilenu, OCHOBHBIE MPHUHLMIBI M OOIIME MpaBHUia MPOBEIEHUS padOT MO MEXrocylapCTBEHHOU
craggaptuzanuu ycranosieHsl ['OCT 1.0 "MexrocymaapcTBeHHas cuctema cranaaptusanui. OCHOBHbBIE
nonoxkena" wu  ['OCT 1.2 "MexrocynapcTBeHHas cucTeMa cTa”aaptusauuu. CraHgapTsl
MEXTOCYJJapCTBEHHbIE, MpaBujia U PEKOMEHAAINN 110 MEXIOCyJapCTBEHHOM cTaHaapTtusanuu. [IpaBuna
pa3pabOTKH, MPUHATHSA, OOHOBJIEHUS U OTMEHBI"

CBepeHunsa o cTaHgapTe

1 PASBPABOTAH OO6uiecTBoM ¢ OrpaHM4e€HHON OTBETCTBEHHOCThIO "HaydHo-HcciaenoBaTenbckuii
MHCTUTYT HPHUPOJHBIX Ta3oB U razoBbiX TexHojoruii - [asmpom BHUUI'A3" (OOO "I'aznpom
BHUUI'A3"), ObmiecTBOM ¢ orpaHudeHHON oTBeTcTBeHHOCThIO Llentp Metponoruu "CTII" (OOO UM
HCTH")

2 BHECEH MexrocynapcTBEHHBIM TEXHMUYECKHM KOMHUTETOM Mo craHgaptuzaunn MTK 553
"MeTtponoruueckoe ooecrieueHue 100bIYH U yueTa S3HEpropecypcoB (KUIKOCTeH U ra3os)”

3 ITPUHAT MexrocyaapcTBEHHBIM COBETOM I10 CTaHJIAPTU3ALUU, METPOJIOTHH M CepTH(PHUKALUN
(npotokoin ot 31 okta6pst 2024 r. N 178-11)
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3a NpUHSATHE [TPOTOJIOCOBAIIN:

Kpatkoe nanmenosanue | Kox crpansi CoxkpallleHHOE HAMMEHOBaHUE HALIMOHAJIBHOTO
ctpanbl o MK (MCO | mo MK (MCO patll ODLAHA [0 CTAMLA TmaHHH
3166) 004-97 3166) 004-97 p AapTHsan
ApMeHus AM 3A0 "HauunoHanbHBIN OpraH 1o CTaHAapTU3aALNU
u metposorun" PecniyOimku ApMeHus
benapycs BY I'occrannapt Pecniyonuku benapyce
Kazaxcran KZ lNoccrannapt Pecniybnuku Kazaxcran
Kupruzus KG Keipreizcrangapt
Poccus RU Poccrannapr
VY30ekucran uz Y30eKkcKoe areHTCTBO 110 TEXHUYECKOMY
PEryJIUpPOBaAHUIO

4 Tlpukazom dDenepanbHOr0 areHTCTBAa MO TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJOTUHU OT 4
nexabps 2024 r. N 1834-ct mexrocynapctBennbiii cranaapt ['OCT 8.611-2024 BBeneH B JIeHCTBUE B
KauecTBe HalMoHanbHOTO cTanaapta Poccuiickoit deneparuu ¢ 1 uronst 2025 r.

5 BBAMEH I'OCT 8.611-2013

Hngpopmayus o esedenuu 6 Oelicmeue (npekpaweHuu Oetucmesus) HACmoswe2o cmanoapma u
UBMEHEeHUll K HeMy Ha meppumopuu YKA3aHHbIX Gblile 20Cy0apcme NyOIuKyemcs 6 YKA3amensix
HAYUOHANbHLIX CMAHOAPMOS, U30ABAEMbIX 8 IMUX 20CYOApCmeax, a makxice 6 cemu Humepnem Ha
canimax coomeemcmeyouux HayuoHAIbHbIX OP2aAHO8 NO CMAHOAPMUZAYUU.

B cnyuae nepecmompa, usmeHeHusi uiu OMMEHbl HACMOAWE20 CMAHOAPMA COOMEEMCmMEYIOUWds.
ungopmayus 6yoem onyoIuUKo8aHa Ha ohuyuarbHom unmeptuem-cavme Medwxczeocyoapcmeenno2o cogema
no cmaHoapmuzayuu, Mempoaocuu u cepmudurayuu 6 kamaioze "Medsceocyoapcmeennvie cmanoapmol”

BBepeHue
B HacrosimieM cTaHmapTe W3J0XKEHA CTaHJAPTHU3UPOBAHHAS METOJMKA H3MEPEHHH OO0BEMHOTO
pacxoga u O6T)€Ma, MPUBCACHHBIX K CTAHAAPTHBIM YCIIOBHAM, I'ada C IPUMCHCHUCM YJIbTPAa3BYKOBBIX
npeoOpaszoBareneit pacxojaa.
Mertoanka u3MepeHuil, U3J0KEeHHAsT B HACTOAIIEM CTaHIapTe, aTTeCTOBaHA M 3aPETUCTPHUPOBAHA B

€IMHOM peecTpe MeToauk u3MmepeHuit denepanpHoro uHPOpMaMOHHOTO (OHAA MO OOECTIEUEHUIO
€IMHCTBA u3Mepenuii mog Homepom ®OP.1.29.2024.49397.

1 O6nacTb NnpMMeHeHus

1.1 Hacrosummii craHaapT ycTaHaBIMBaeT METOAUKY (METOJ) M3MEepeHHH OOBEMHOIo pacxoaa u
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O6’beMa, MNPUBCACHHBIX K CTAHAAPTHBIM YCJIOBHAM, OJHOKOMIIOHCHTHLIX U MHOT'OKOMIIOHCHTHBIX I'd30B,
HaxoaAImuxcs B OI[HO(baSHOM COCTOAHUHU, C IPUMCHCHUCM YJIbTPA3BYKOBBIX npeo6pa3OBaTeneI71 pacxoaa.

1.2 Hacrosimuii cTanmapT pacpocTpaHsIeTcss Ha YIbTPa3ByKOBBIE MPE0Opa3oBaTeNN pacxoa ras3a C
HAKJIAJAHBIMU DJIEKTPOAKYCTHUECKMMH IpeoOpa3oBaTesiMU U yIbTPa3BYKOBBIE IPeoOpazoBaTeiu
pacxoia raza C D3JEKTPOAKYCTUYECKMMH IPeoOpa3oBaTesIMM, BpPE3aHHBIMU B HMX KOpIYyC, U HE
pacmpocTpaHsieTcsl Ha YJIbTPa3BYKOBBIE IpPeoOpa3oBaTeld pacxoia ra3a C 3JIEKTPOAKyCTHUECKHUMHU
npeoOpa3oBaTeNsiMy, Bpe3aHHBIMU HETIOCPEICTBEHHO B U3MEPUTEIBHBIN TPYOOIIPOBO/I.

1.3 [IpuMeHeHHEe METOIWKH H3MEPCHHM, HM3JI0)KEHHON B HACTOAIIEM CTaHIApTe, 0O0ecreuynBaeT
U3MepeHus: 00BEMHOTO pacxoia U 00beMa ras3a, MPUBEIACHHBIX K CTAHIAPTHBIM YCJIOBHSIM, C PA3THYHBIMH
YPOBHSIMH TOYHOCTH HW3MEPEHHH, KOTOpPhIE BBIOMPAIOT B 3aBHCUMOCTH OT YCTAaHOBJICHHBIX HOPM
TOYHOCTH U3MEPEHHUIA.

1.4 TlonoxkeHMs HACTOSILEro CTaHJapTa pPEKOMEHIYeTCsl HCIHOJb30BaTh MpH pa3paboTke
MHJUBUAYAJIbHBIX METOJIMK U3MEPEHUH pacxoja U o0beMa rasa.

2 HopmaTuBHbIe CCbINKU

B HaCTOsAIIEM CTaHdapTe HCIIOJIB30BaHbI HOPMAaTHUBHBIC CCBIIIKHU Ha CJICAYIOIINC
MCKTOCYAAapCTBCHHBIC CTAHAAPThI:

Ioct 8.566 lNocynapcrBenHnas cucremMa obecrieueHus €JMHCTBA HU3MEPECHUI.
MexrocynapcTBEHHAs CUCTEMa JIaHHBIX O (PU3NYECKUX KOHCTAHTAX M CBOMCTBAX BEUIECTB U MaTEPHAJIOB.
OcCHOBHBIE TIOJIOKCHUS

I'OCT 8.586.1-2005 (MCO 5167-1:2003) T'ocymapcTBeHHast cuctema oOecledeHHs] €IUHCTBA
n3Mepenuil. M3mepeHue pacxoja M KOJMYECTBA JKUJAKOCTEH W Ta30B C IOMONIBIO CTAaHIAPTHBIX
cyxatouux ycrpoiicts. Yacts 1. [lpunnun metona uamepeHuii u ooriue TpeOoBaHus

['OCT 5542-2022 T'a3 mpupoAHBIA MPOMBIIUIEHHOTO M KOMMYHAIBHO-OBITOBOTO Ha3HAYEHUS.
TexHuueckue ycnoBus

Iroct 6651 ['ocynapcrBennas cucrema obecrieueHus €MHCTBA HU3MEPEHHI.
TepmonpeoOpazoBaTenu COMPOTUBICHUS U3 TUIATUHBI, MeAH U HHUKens. O0mue TeXxHuueckue TpeOoBaHus
1 METOObI ACHBITaHUHU

['OCT 9293 (MCO 2435-73) A30T ra3000pa3Hblii U KUAKUH. TeXHUUECKUE yCIOBHS

I'OCT 15528 CpenctBa n3mepeHuil pacxoaa, 00beMa WIM Macchl MPOTEKAIOMIMX KUJIKOCTH H rasa.
TepmuHsbI 1 onpeneneHus

I'OCT 17310 I'a3p1. [InkHOMETpUYECKNIT METO ONIPENEIIEHNS INIOTHOCTH

['OCT 31369 (ISO 6976:2016) I'a3 mpupoaHblii. Beluucienue TEmIOThl CropaHusi, IUIOTHOCTH,
OTHOCHTENBHOH IJIOTHOCTH | Yncina Bo60e Ha 0CHOBE KOMITOHEHTHOTO COCTaBa

I'OCT 31370 (MCO 10715:1997) I'a3 mpupoanslii. PykoBocTBO Mo oT6opy mpod
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['OCT 31371.7 TI'a3 mpupoassiii. Ompenenenue cocrtaBa METOAOM Tra30BOM xpomarorpaduu c
OIIEHKOU HeomnpeaeieHHOCTH. YacTh 7. MeToiuKa u3MepeHrii MOJISIPHOM 10711 KOMIIOHEHTOB

I'OCT 34721 I'a3z npupoausbiil. OnpeneneHue IIOTHOCTH MUKHOMETPUYECKUM METOI0M

[Tpumeuanue - Ilpu monb30BaHUM HACTOSALIMM CTaHAAPTOM LieldecooOpa3HO MPOBEPUTH JEUCTBUE
CCBUIOYHBIX CTaHJAPTOB U KJIACCU(PHUKATOPOB HAa O(YUIIMATIEHOM HHTEpHET-caliTe MeXrocynapCTBEHHOTO
COBEeTa IO CTaHIAPTU3ALUU, METPOJOruu U cepruukanuu (www.easc.by) WM MO yKazareiasim
HAIlMOHAJIBHBIX CTaHAApPTOB, W3/1aBa€MbIM B TIOCYyJapCTBaX, YKa3aHHbIX B IPEIUCIOBUM, WIH Ha
oUIMANBHBIX CalTax COOTBETCTBYIOUIMX HAallMOHAJIBHBIX OpPraHOB IO cTaHaapTu3auuu. Eciu Ha
JOKYMEHT JlaHa HEJaTUPOBAaHHAs CCBUIKA, TO CIEAYeT MCIOJIb30BaTh JIOKYMEHT, AECWCTBYIOUIMI Ha
TEKYIIU MOMEHT, C Y4ETOM BCEX BHECEHHBIX B HErO U3MEHEHUU. Eciii 3aMEeHEeH CChUIOYHBIA JOKYMEHT,
Ha KOTOpBIM JaHa JaTHUpOBaHHas CCbUIKA, TO CJEAYET HCIOJIb30BaTh YKAa3aHHYIO BEPCHUIO ATOIO
nokymeHTa. Eciii nocne npuHsATHS HACTOAIIErO CTAHIApTa B CChUIOYHBIM JOKYMEHT, HA KOTOPBIM JaHa
JaTUpOBaHHAasl CChbUIKA, BHECEHO M3MEHEHUE, 3aTparuBarolllee MoJI0KEHNE, Ha KOTOPOe J1aHa CChLIKA, TO
3TO MOJIOKEHHUE MPUMEHseTcs 0e3 yueTa JaHHOro u3MeHeHus. Eciu cehlIoYHBINA TOKYMEHT OTMEHEH 0e3
3aMEHbI, TO MOJIO’KEHUE, B KOTOPOM JIaHa CCbUIKA Ha HETO, IPUMEHSETCS B 4YacTH, HE 3aTparuBaroei 3Ty
CCBUIKY.

3 TepMuHbI N onpeaeneHus

B nacrosmem crannapre npuMmenensl TepMuHbl o ['OCT 15528, a Takxke cienyromine TEpMUHBI C
COOTBETCTBYIOIIMMH OIPEACICHUSIMHU:

3.1 CpencrBa nu3mMepeHuii H X KOMIIOHEHTbI

3.1.1 ocHOBHBIE cpeacTBa W3MepeHMIii: YIBTPa3BYKOBOH mpeoOpa3oBaTellb pacxoja, a TaKKe
CpeICTBAa HM3MEPEHHH TemIoPU3NYECKIX XapaKTePUCTHK W (PU3HKO-XMMUYECKHX TIOKa3aTeneil rasa,
UCIOJIb3YEMbIE Ui KOPPEKTHPOBKM MOKa3aHUM yJIbTPa3BYKOBOIO IpeoOpas3oBareis pacxoja H
MpHUBEACHUS 00BEMHOT0 pacxoa U 00beMa raza K CTaHIapTHBIM YCIOBHUSIM.

3.1.2 nomosHUTe/NbHBIE cpeacTBa m3Mepenmii: CpencTBa M3MEpeHHMH, NpEIHA3HAYCHHBIE JUIS
KOHTpOJISI paboTOCHOCOOHOCTH OCHOBHBIX CPEICTB H3MEPEHUH, JONOJHHUTENbHBIX YCTPOWCTB M
BBITIOJTHEHUS TPEOOBAaHUM K YCIOBHSIM U3MEPEHUH.

[Tpumeuanne - K JONOJHUTENBHBIM CpENCTBAM M3MEPEHHUH OTHOCATCS, HAIpUMEp, CpEACTBa
U3MepeHuil nepenanaa gaBieHus Ha GUIbTpax, yCTPOWCTBE MOATOTOBKU MOTOKA.

3.1.3 yasTpa3ByKoBOii mpeodpa3zoBaTesib pacxona: AKYCTHUECKHWH TpeoOpa3oBaTeNlb pacxoia,
paOoTaroliii B yJIbTPa3ByKOBOM JMama3oHE 4acTOT, B KOTOPOM CO3JA€TCsi CUTHAI HM3MEpPHUTEIbHOMH
nH(pOpMallMK, OCHOBAHHBIM Ha W3MEPEHHM BPEMEHU PAcCHpOCTPaHEHUs YJIbTPa3ByKOBOTO HMIIyJbca B
TEKYILEH cpene.

VY bTpa3ByKOBOI MpeoOpa3oBaTeNb pacxoa COCTOUT U3 JEKTPOAKYCTHUECKUX MPeodpazoBaTese,
YCTaHOBJIICHHBIX B KOPIIyCE WM HAKJIAIbIBAEMBIX Ha HAPYKHYIO TOBEPXHOCTh HM3MEPUTEIHLHOTO
TpyOOIIpOBO/Ia, M YyCTPOMCTBA 0OPAOOTKHU €r0 CUTHAJIOB.

3.1.4 raekTpoaKkycTHYECKHIl Mpeodpa3oBaTelib: YCTPOICTBO, MPeoOpasyroliee IEKTPHUCCKYIO
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SHEPIHUI0 B aKyCTUUECKYIO (SHEPTHIO YIPYTUX KOJIeOaHUH cpesibl) U 0OpaTHO.

3.1.5 ycTpoiicTBO 00padoTKH CUTHAJIOB: YCTPOWCTBO, OCYIIECTBIISIIONIEE IEHEPAIIMI0 CUTHAJIOB,
MOCTYMAIOUIMX Ha 3JIEKTPOAKyCTUYECKHUE MpeoOpa3oBaTenu, oOpabOTKy CHTHAJIOB, MOCTYMAIOUINX C
ANEKTPOAKyCTUYECKUX TpeoOpa3zoBatesiel, U (POpMHUpPOBAHUE CTAHAAPTHOTO BBIXOJHOTO CHTHAJA,
IIPOIOPLIMOHAJIBHOTO U3MEPSIEMOMY pacxoay rasa.

3.1.6 kopmyc YyJbTPa3BYKOBOro Iipeodpa3oBaTeisi pacxoga: OIJIEMEHT KOHCTPYKIIMH
YIBTPa3BYKOBOTO TIpeoOpa3oBaTeNisi pacxona, dYepe3 KOTOpPBIH MPOXOAWT H3MepsieMas Cpeaa,
COZIePIKAIIHIA JIEKTPOAKYCTHIECKHE TIPpeoOpa3oBaTelu.

3.1.7 YJAbTPa3BYKOBO npeodpasosaresib pacxona rasa c HAKJIAIHBIMH
3JIeKTPOAKYCTHYECKMMH Mpeodpa3oBaTesiMu: YIIbTPa3ByKOBOW IpeoOpazoBaTelb pacxoja rasza, y
KOTOPOTO 3JIEKTPOAKyCTHYECKHEe NpeoOpa3oBaTesid HAKIABIBAIOTCS HAa HAPY)KHYIO TOBEPXHOCTh €r0
KOpITyca WM Ha HAPY>KHYIO TOBEPXHOCTh U3MEPUTEIHLHOTO TPYOOIIPOBO/IA.

3.1.8 yabTpa3ByKoBOii mpeoOpa3oBaTelb pacxoaa Traza ¢ JIEKTPOAKYCTHYECKHMHU
npeoopa3oBaTe/isiMH, BPe3aHHbBIMH B KOpPIYyc: YIbTPa3BYKOBOH MpeoOpa3oBareib pacxoja rasa, y
KOTOPOTO JJIEKTPOAKyCTHYECKHE TPeoOpa3oBaTeNld YCTAHOBJIEHBI B €r0 KOpPIyce W HAaXOIATCS B
HEMOCPEJICTBEHHOM KOHTAKTE C U3MEPSEMBIM T'a30M.

3.1.9 yabTpa3ByKoBOii mpeoOpa3oBaTeb pacxoaa Traza ¢ IIEKTPOAKYCTHYECKHMHU
npeodpa3oBaTeisiMH, Bpe3aHHbIMH B  H3MEPHUTEJbHBIH  TPyOompoBoa:  YIbTpa3BYKOBOM
npeoOpa3oBaresib pacxoja rasa, y KOTOPOTO DJIEKTPOAKyCTHUECKHEe MpeoOpa3oBaTeinn Bpe3aroTCs
HETIOCPEJICTBEHHO B U3MEPUTEIIbHBIN TPYOOIIPOBO U HAXOIATCS B KOHTAKTE C H3MEPSIEMBIM Ta30M.

3.1.10 kopnycHoii yJbTPa3BYKOBOii  mpeodpa3oBaTejib  pacxofa:  YIbTPa3BYKOBOM
npeoOpa3oBaresib pacxoia, Yy KOTOPOro 3JIEKTPOaKyCTHUECKHE MpeoOpa3oBaTeld YCTAaHOBJIEHBI B €ro
KOpITyce WM Ha HAapy>KHOU MMOBEPXHOCTH KOpITyca.

3.1.11 yabTpa3sBykoBoil umny.abc: CurHan (yabTpa3ByKOBbIE KoyeOaHMs, BOJHBI B Cpele),
TEHEPUPYEMBIN IEKTPOAKYCTUYECKUMH TIpeoOpa3oBaTesIMA MPHU II0J1a4€ HA HEro BO30YXKJAIOIIETo
AJIEKTPUUYECKOTO CUTHAJIA OTPaHUYEHHON MPOI0JIKUTEIBHOCTH.

3.1.12 akycruueckuii kanaa: COBOKYITHOCTh M3MEPSEMOHN CpeIbl U Mapbl SJIEKTPOAKYCTHUECKUX
npeoOpa3oBaresiel, nepearoIiuX U IPUHUMAIOIUX YIbTPAa3BYKOBON UMITYJIBC.

3.1.13 akycTuueckmii jgyu: [Ipsmas JuHHS, BJOJIH KOTOPOW PACIPOCTPAHSICTCS YIbTPAa3BYKOBOU
UMITYJIBC, TEHEPUPYEMBIH 2IIEKTPOAKYCTHUYECKIM MpeoOpa3oBaTenem.

3.1.14 akycTuyeckuid myTh: TpaeKkTopus ABIKEHHS aKyCTHUYECKOTO HMMITYJIbCa B IOTOKE Tasa
MEXY AJIEKTPOAKyCTUYECKUMHU peoOpa3oBaTesiMU.

IIpumeuanue - [Ipyn HAKJTOHHOM HANPABJIECHUM aKyCTUYECKOIO JIyda KpUBH3HA aKyCTUYECKOTO ITyTH
3aBUCUT OT uucna PeliHonbaca u yncina Maxa U BO3pacTaer ¢ yBeIMYEHHEM 4yucia Maxa U KpUBU3HBI
pacnpeneneHns CKOpOCTeN MOTOKA.

3.1.15 onHokaHAJBLHBIH YJBTPa3BYKOBOW mpeodpa3zoBareib pacxoma: IIpeoOpazoBarens
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pacxojia, B KOTOPOM JUIsl ©K3MEPEHHUsS PacXo/ia UCIOJIb3YETCsl OJJUH aKyCTUYECKUM KaHal.
[Ipumevanus

1 OpHOKaHANIBHBIC YIBTPA3BYKOBbIE TPE0OpPA30BATENH YaCTO B TEXHUUECKOH JTUTEpaType Ha3bIBAIOT
OJTHOJIY4Y€BBIMH WJIM OJHOIIYTEBBIMU IIPE0Opa30BaTEIIMU PACXOAA.

2 AKycTHYECKMI UMIYJIbC B OJTHOKaHAIBHOM IpeoOpa3oBaTelie pacxo/a ra3a MOXeT IepelaBaThCs
MEX]y IEKTPOAKYCTUYECKMMHU IIpeoOpa3oBaTesIsIMU B BUAE IPSIMbIX WM OTPAKEHHBIX (OJTHOKPATHO MU
MHOTOKPATHO) OT CTEHOK U3MEPUTEIILHOTO TPYOOTIPOBOa aKyCTUIECKHX JIyUeH.

3.1.16 mHoOrokaHajJbHBbIi YJIbTPa3BYKOBOIl mpeodpa3oBaTtesib pacxoaa: IIpeoOpazoBarens
pacxojia, B KOTOPOM JUIsl U3MEPEHUS PACXOa UCIIOIb3YeTCsl HECKOJIBKO aKyCTHUECKUX KaHaJIOB.

IIpumeyanus

1 MHorokaHaJlbHbIE YJIbTPA3BYKOBLIC Hp606pa30BaTCJII/I YyacTo B TEXHUYECKOH JIATCPATYpC
HAa3bIBAKOT MHOI'OJIYYCBBIMU HJIM MHOTI'OITYTCBbIMU Hp606pa3OBaTCJI$IMI/I pacxona.

2 AKYCTI/IIICCKI/Iﬁ HUMITYJIBC B MHOI'OKaHAJIbHOM npeo6pa30BaTeﬂe pacxoa MOXET IIEpCcaAaBaTbCA
MCKAY 2JICKTPOAKYCTUUCCKUMHU HpCO6p330BaTCJI$[MI/I B BUJC MMPAMBIX UJIHW OTPAKCHHBIX (OIIHOKpaTHO N
MHOFOKpaTHO) OT CTCHOK U3MCPHUTCIIBHOT'O TPY6OHPOBO,Z[8. AKYCTUYICCKHUX queﬁ.

3.2 BcnoMorare/ibHbIe M I0NOJHUTEJIbHbIE YCTPOHCTBA

3.2.1 BcioMorarelibHbIe ycTpoiicTBa: TexXHWYEeCKHe YCTPOWCTBA, COCIMHEHHBIE CO CPEICTBAMHU
U3MEpeHuil U ycTpoiictBaMu 00pabOTKU pe3ylbTaTOB M3MEPEHUi, IMpeHa3HAYCHHBIE I BBIMOJIHEHUS
KOHKPETHBIX (YHKIMHA, HENOCPEACTBEHHO OTHOCSIIMXCS K MPeoOpa3oBaHMIO, Tepenavye  HIu
O0TOOPaKEHHIO PE3yIbTATOB U3MEPEHUH.

[Ipumeuanus

1 K BcnoMorarenbHBIM YCTpOI\/’ICTBaM OTHOCATCs, HAIIpUMEP, YCTpOfICTBa HOBTOpHOﬁ WHIHUKaIluu,
yCTpOﬁCTBa neyaTu, rnaMsaTu, JUHHUU CBA3H, aAallITCPhl 1 MCIKCCTEBBIC a/lallITCPLI.

2 BcrmomoraTenbHbIe YCTPOMCTBA MOTYT OBITh MHTETPUPOBAHBI UM BXOJIUTH B COCTaB OCHOBHBIX
CPEIICTB U3MEpEHUH OO0 CpesICTB 00PaOOTKU PE3yIHTATOB H3MEPEHUH.

3.2.2 nonoaHuTeNbHbIe YycTpoiicTBa: OOOpynOoBaHWE W YCTPOWCTBA, TNpEIHA3HAYCHHBIC IS
MOJIFOTOBKM MOTOKA U CPeIbl M 00eCIeunBaroe He00X0AUMBbIE YCIOBUS MPOBEICHHS H3MEPEHUH.

[Tpumeuanne - K JONOTHUTENBHBIM YCTPOWCTBAM OTHOCATCS, HAlpuUMeEp, H3MEpUTEIbHBIE
TpyOONpoBOJBI, (GHUIBTPHI, (HOPMUpPOBATETN TIOTOKA, OaliMacHble JHMHUM, 3aJBUXKKH, PETYISTOPHI
JABJICHMSL.

3.2.3 ¢opmupoBaTesib MOTOKA: YCTPOHCTBO MOJATOTOBKH ITOTOKA WM CTPYEBHINPSMHUTENb,
MO3BOJISIIONINE YCTPAHUTh 3aKPYTKY TMOTOKa /WM YMEHBIIMTh MCKa)XEHUE DIIOPBI CKOPOCTEH MOTOKa
rasa.
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3.2.4 ycTpoicTBO 1JIsl OYUCTKHU ra3a: TexHHUecKoe yCTpOHCTBO, MpeIHA3HAYEHHOE ISl 3alIUThI
CPEACTB MU3MEPEHHH, YCTAaHOBJIEHHBIX HAa TPYyOOIIPOBO/E OT KaleabHOM KUAKOCTH, CMOJMUCTBIX BEIIECTB,
a TaK)Ke IbUIY, I€CKa, METAIUIMYECKON OKaJMHBI, PXKABUMHBI U IPYIMX TBEPIBIX YACTHLI, COAEPKAIINXCS
B IIOTOKE rasa.

3.3 CpeacrBa 00padoTKH pe3yIbTATOB H3MepPeHH

3.3.1 Bpruucaureab  (koppektop): CpenctBo  HM3MEPHUTENBHOW  TEXHHKH,  KOTOpPOE
PeoOPa3OBHIBAET BBIXOIHBIC CUTHAIBI OCHOBHBIX CPEJICTB U3MEPEHUI M BBIYUCIIICT 0OBEMHBIN pacXoi U
00BEM raza, IpUBeICHHBIE K CTAHAAPTHBIM YCIOBHUSIM.

3.3.2 HM3MepHTeIbHO-BBIYMCIUTENbHBIH  KOMILUIeKe:  DYHKIMOHANBHO  OOBEAMHEHHAS
COBOKYITHOCTh CPEJICTB HM3MEPUTENbHOH TEXHHKH, KOTOpas mpeoOpa3yeT BBIXOJHOH CHUTHAI
yIBTPa3BYKOBOTO IpeoOpa3zoBaTelisi pacxoja, U3MepsieT BCe MM HEKOTOpble HEOOXOIMMBbIEC MapaMeTphl
IOTOKa M CpeIbl M BBIYHCIAET OOBEMHBIH pacxoJ W OObEM rasa, NPHUBEICHHBIE K CTaHIAPTHBIM
YCIIOBUSIM.

3.4 IlapameTpbl MOTOKA U CPebl

3.4.1 o0beMHBII pacxoj ra3a, NpUBeJeHHbIH K CTaHIAPTHBIM YycaoBusiM: OOBeMHBIN pacxo
rasa, OIpeJleJIeHHbI MyTeM Iiepecyera oObeMma rasza mnpu pabouux YCIOBMSX, MPOTEKAIOIIEro 4Yepes
IIEpBUYHBII npeoOpa3oBaTeib B €IMHUILY BPEMEHH, K CTaH/IaPTHBIM YCIOBUSIM.

3.4.2 napamMeTpbl COCTOSTHUSA ra3za: BelnynHbl, XapakTepu3yoIue COCTOSTHUE ra3a.

IIpumeyanue - B Hacrosmem craHgapre B KadecTBE IIapaMETPOB COCTOSHMS TIa3a IPUHATHI
JIaBJICHUE U TEMIIeparypa rasa.

343 TennodudNyecKHe  XAPAKTEPUCTHMKH  ra3a:  BenunuumHbl,  XapakTepHU3yOIIUe
Terodu3nuecKre CBOICTBa rasa.

[Tpumeuanue - B HacrosmeM cTaHgapTe B KauecTBEe TEIUIOPU3MYECKHUX XapaKTEpPUCTHK Ta3a
INPUHATHl TUIOTHOCTh NpHU pabouyMX yYCIOBHSX, BS3KOCTb, KOI()PUIMEHT CKMMAEMOCTH M CKOPOCTb
pacIpoCTpaHEHHUs 3BYKa.

34.4 (pu3uko-xumMH4ecKue MOKA3aTeJIN rasa: BennuuHsl, XapaKTepU3yIoLIHe
(U3UKO-XMMHUYECKHUE CBOICTBA ra3a, IpUMeHseMbIe sl pacueTa TeIIOPU3NYECKUX XapaKTEepUCTHK Ta3a.

HpHMeanI/IC - B HACTOAIICM CTaHAAPTEC B KaA4YCCTBEC (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX Imoka3aTellell rasa
IMPUHATHI COCTAB ra3a U MJIOTHOCTD I'a3a IMPU CTAHJAPTHBIX YCIIOBHUAX.

3.4.5 ycioBHO-TIOCTOSIHHASL BeJuunHa: [lapamerp coCTOSHHS ra3a, WM (U3UKO-XHMHUYECKHHA
nokaszaTeib, WJIH TeIUIopU3nYecKas XapaKTepHCTUKA, 3HAYCHHE KOTOpOro (KOTOpOoH) mpH pacyerax
o0bemMa ra3a NPUHUMAIOT B KAauyecTBE IOCTOSHHON BEJIMYMHBI Ha OIpEIeJeHHBbIH MEepUoj BPEMEHH
(Hampumep, yac, CyTKH, MECSAL U T.11.).

3.4.6 craTHyeckoe JaBjeHne ra3a: AOCONIOTHOE HaBJIEHHE JBIKYLIETOCS ra3a, KOTOPOE MOXKET
OBITH M3MEPEHO MOCPEACTBOM TOAKIIIOYEHUS CPEICTBA U3MEPEHHI K OTBEPCTHUIO JIJIsl 0TOOPA AaBJICHHUSL.
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3.47 mnepenan naBieHusi: Pa3HOCTP MEXIy 3HAUCHUSMH CTaTHYECKOTO JIaBIICHUS Tas3a,
HM3MEPEHHOTO B JIByX TOYKaX IMOTOKA.

3.4.8 morepu JAaBJICHUSl Trasa: YacTe CTaTHYECKOIO JaBJICHUA, UAYyIIad Ha HOPCOHdOJICHHUC CHII
THAPaBINYCCKOro COIPOTHUBIICHUSA.

3.4.9 paGoume ycjaoBusi: [[aBieHne U TeMIeparypa ra3a, mpu KOTOPBIX BBIMOIHIIOT U3MEPEHUE €ro
pacxojia u/unu oobeMma.

3.4.10 craHagapTHble YCJIOBHS: YCIOBHS, K KOTOPBIM IPUBOAAT H3MEPEHHBIC MPH pPadOUYnX
YCIOBHSIX OOBEMHBIM pacxoa U 00BEM Tasa, XapakTepu3yeMble aOCOJIIOTHBIM JIaBJICHHEM Ta3a, paBHBIM
0,101325 MlIa, u Temneparypoii raza, pasaou 20 °C (293,15 K).

3.4.11 cpennsiss ckopocThb rasza: OTHOIIEHHE 0OBEMHOTO pacxoja ra3a npu pabouux YCIOBUAX K
TUTOIIAH MTOTIEPEYHOT0 CEYSHHS ITOTOKA ra3a.

3.4.12 yuciao Peiinonbaca: be3pazmepHOCTHas BEIMYMHA, XapaKTEPU3YIOLIAsh OTHOIICHHUE CHUJIbI
WHEPIMU K CUJIE BA3KOCTH MTOTOKA rasa.

3.4.13 kodppuuneHT cxumaemocTu: OTHOIICHHUE JICHCTBUTENHHOTO (PeaIbHOT0) 00beMa TaHHOK
MAacChI Ta3a MPU ONMPEACIICHHBIX JABIICHUU M TEMIIEPAType K ero 00beMy MPH TEX K€ CAMBIX YCJIOBUSX,
BBIYUCIICHHOMY 10 YPaBHEHHIO 3aKOHA HJICAIbHOTO Ta3a.

[Ipumeuanue - B HEKOTOpBIX JOKYMEHTaX BMECTO TepMHHA "KOIDPUIMEHT CKUMAeMOCTH"
MIPUMEHEH TepMUH "(PaKkTop C:KUMAeMOCTH".

3.5 U3mepurenbHbIil TPYOONIPOBOJ

3.5.1 u3mepuTesibHBIH TPYOOMPOBOA: YUYacCTOK TpyOONpOBOJa C YCTAaHOBJIEHHBIM Ha HEM
yIBTPa3BYKOBBIM MpeoOpa3oBaTesieM pacxo/ia, FPaHUIbl U TEOMETPUYECKHE XapaKTEPUCTHKH KOTOPOro, a
TaK)K€ pa3MElIeHHUEe Ha HEM CpEACTB H3MEpPEHUN U JIONOJHUTENbHBIX YCTPONCTB YCTaHABIIMBAIOTCS
HACTOSIIUM CTaHAAPTOM /MM HOPMATHUBHBIMH JJOKYMEHTaMHU Ha KOHKPETHBIE CPE/ICTBA U3MEPEHHIA.

3.5.2 mecTHOe conpoTuBiaeHue: OutuHr, TPyOONIPOBOIHAS apMaTypa, QUIBTP U IPYTUE DIIEMEHTHI
TpyOONpOBO/Ia, UCKAXKAIOLNE KHHEMAaTHUECKYIO CTPYKTYpPY MOTOKA rasa.

3.5.3 yeryn: CmenieHrne BHYTPEHHUX ITOBEPXHOCTEH CEKIIUN U3MEPUTEIILHOTO TPYOOTIPOBOIA W/HUITH
yIBTPa3BYKOBOTO MpeoOpa3oBaTeisi pacxoja B MECTe MX COSAMHEHHs, 00yCIOBIEHHOE CMEIICHHEM HX
OCeH, W/ pa3IuvyreM 3HAYCHU X BHYTPEHHHX TUAMETPOB, W/HIIM OTKJIOHEHHEM OT KPYIJIOCTH HUX
BHYTPEHHUX CEUCHUM.

3.6 ¥Y3es uzmepeHuii

3.6.1 y3en u3amepenuii pacxoaa (o6bema) raza: CoBOKYIHOCTb CPEJCTB U3MEpEeHUil u 00paboTKH
PE3YIBTATOB H3MepeHHI71, N3MCPUTCIIBHBIX TPY6OHpOBO)IOB, BCIIOMOT'AaTCJIBHBIX W JOIIOJHUTCIIBHBIX
YCTPOMCTB, KOTOpBIE IPEJHA3HAUCHBI JAJIS1 M3MEPEHUs], PETHCTPALUU PE3yJIbTaTOB U3MEPEHUN U PACUETOB
o0Bbema rasa, IpUBEJIEHHOTO K CTaHJAPTHBIM YCIIOBHUSM.

3.6.2 pexkoHCTpyKIMsA Yy3Ja wu3MepeHuii pacxona (o0bema) rasa: Kommiekc pabor u
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OpPraHU3alMOHHO-TEXHOJOTUYECKUX MEPONPHUATHM, CBSA3aHHBIX C W3MEHEHUMEM KOHCTPYKLUHU Yy3ia
U3MEpeHul (cocraBa CpEACTB M3MEPEHHH, BBIYMCIUTEIbHBIX KOMIIOHEHTOB, HMX TEXHHUYECKUX U
METPOJIOTHYECKUX XaPAKTEPUCTUK, T'€OMETPHUECKUX MapaMeTpOB HM3MEPHUTEIBHBIX TPYOOIPOBOIOB M
T.1.), OKa3bIBAIOLIMX BIMSHHME Ha pe3yjbTaThl W/MIM IOKA3aTe€IM TOYHOCTU H3MEPEHUH OOBEMHOIo
pacxona u o0beMa ras3a, IpUBEJACHHBIX K CTAHAAPTHBIM YCIOBHSIM.

[Ipumeuanue - M3mMeHeHHe 3HAUYEHUN YCIOBHO-TIOCTOSIHHBIX BEJIMYMH B YCTAaHOBIEHHBIX IpU
MPOBEACHUU TOATBEPXKICHUS PEATU3YEeMOCTH METOJIMKU HW3MEPEeHUM Tmpenenax He  sBIsSeTcs
PEKOHCTPYKIIUEH.

3.7 llorpemHocTb

3.7.1

NOTPEelIHOCTD (pe3y/abTaTa u3MepeHus): Pa3HOCTh MeXAy U3MEPEHHBIM 3HAYECHUEM
BEJIMYUHBI ¥ OMTOPHBIM 3HAUYEHUEM BEIIMYWHBI.

[Ipumeuanue - Ecinu onopHoe 3HaYyeHUE BEIWYMHBI M3BECTHO, KAK, HApUMEp, MpU
KaJIMOPOBKE CPEICTB U3MEPEHHI, TO U3BECTHO M 3HAUYCHHE MOTPEITHOCTH u3Mepenus. Eciu
B KaueCTBE OMOPHOIO 3HAYEHUs BBICTYNAET UCTUHHOE 3HAYEHUE BEJIWYMHBI, TO 3HAYEHUE
MOTPEUTHOCTH HEM3BECTHO.

[[1], craTes 5.16]

3.7.2

AOBEPUTECIIbHBIC TI'PAHHUIBI (HOFpeIIIHOCTI/I I/I3MepeHHﬂ): BerHSISI U HHWXKHAA
I'paHUllbl UHTCPBAJIa, BHYTpHU KOTOPOIro C 3aJIaHHOM BCPOATHOCTBIO HAXOJUTCA 3HAYCHUC

ITOTPEIIHOCTH U3MEPEHUM.
[[1], craTes 5.22]

3.7.3

OTHOCHUTE/IbHAA  NOIrpemHOCTh  (M3mepenus):  [lorpemHocTs  U3MeEpeHHs,
BbIpaKCHHAs] OTHOIIEHHEM a0COJIIOTHON MOTPEIIHOCTH U3MEPEHHUsI K OMOPHOMY 3HAYEHMIO

U3MEpsIeMOil BETNUUHBL.
[[1], crates 5.27]

3.7.4

cTaduabHOCTL  (cpeacTBa  m3MepeHmii): CBOWMCTBO  CpelICTBa  M3MEPEHUH,
OTpa)karolliee HEM3MEHHOCTh BO BPEMEHHU €r0 METPOJIOTMUECKUX XapaKTEPUCTHK.
[[1], ctaTest 7.50]

3.7.5 KpuBasi NOrpemHOCTH: 3aBUCHUMOCTh TIOTPEITHOCTH M3MEPEHHI OT 3HAYCHUH W3MEepSIeMO
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BCJIMYHHBI, IPCACTABJICHHASA B BUIC Ta6JII/II_[BI HJIN (I)YHKI_[I/II/I

3.7.6 ypoBeHb TOYHOCTH H3MepeHmii: [Ipu3Hak, oOo3HaYarONMK ypOBEHb KaueCcTBa M3MEPECHHI
00BEMHOT0 pacxojia U 00beMa Ta3a, MPUBEICHHBIX K CTAHIAPTHBIM YCIOBHSIM, BhIPAKACMbIH 3HAUCHHEM
JOBEPHUTENBHBIX TPAHUIl OTHOCUTEIILHOU TIOTPEIIHOCTH Pe3yJibTaTa U3MEPEHUH.

[Tpumeuanue - TepmuH BBeAeH C uenblo auddepeHnmanmu TpeOOBaHWN MaHHOW METOTUKU
W3MEPEHHH B 3aBUCIMOCTH OT HEOOXOIMMON TOYHOCTH PE3yJIbTaTa U3MEPECHHM.

3.8 Konrtpoub coburoaenust TpedoBaHMii

3.8.1 moaTBepiKAeHUE peaTu3yeMOCTH METOAMKHU U3MepeHuii: JJokyMeHTHpOBaHHAs TPOLEaypa,
BKJIIOUaroasi B ce0d OIEHKY 0 MECTy M MpeAOoCTaBieHHE OOBEKTHBHBIX JOKAa3aTENbCTB TOTO, YTO
YCIIOBHSI TIPUMEHEHHUS M KOHKPETHBIH y3el H3MepeHHil pacxona (oO0bema) rasa yIOBIETBOPSIOT
TpeOOBaHUSAM METOUKU U3MEPEHUI, 3II0KEHHOM B HACTOSIIIEM CTaHIapTe.

3.8.2 ortHomienne curHajg/mym: OTHOIICHHE YPOBHS YJIBTPA3BYKOBOTO CHTHANIA K YPOBHIO
"(honoBoro" mryma, BelpakeHHOE B fnernuoenax (ab).

3.8.3 kauvecTBo curHaga: OTHOIIEHHE YHCIA YIbTPA3BYKOBBIX HMITYJIbCOB, YYaCTBYIOIIUX B
pacuerax (yIOBICTBOPSIONIMX ONPEICICHHBIM KPUTEPUSIM KaueCTBa, YCTAHOBICHHBIM IIPOM3BOAUTENIEM),
K O6IIICMy YUCITY YJIbTPA3BYKOBLIX UMITYJIbCOB, BBIPA)KCHHOC B IIPOLICHTAX.

3.8.4 ypoBeHb cUrHAJ1a: YPOBEHb 3BYKOBOI'O IaBJICHUS YJIbTPa3BYKOBOTO UMIIYJIbCA.

3.8.5 Tpena: TenneHMs K BO3paCTaHUIO WM YOBIBAHHIO HAOJIOJACMbBIX 3HAUCHU, HAHECCHHBIX Ha
rpaduK B MOPSIAKE UX MOTYYCHHUS.

3.8.6 cmemenne myas: I[lokazanue yiabTpPa3BYKOBOTO MpeoOpa3oBarelisi pacxoja, OTIUYHOE OT
HYJISI, TP PACXOJIe ra3a, PaBHOM HYIIIO.

3.8.7 nuneapu3auus: Croco0 yMEHBIICHHS HEJIMHEHHOCTH YIBTPa3BYKOBOTO TpeoOpa3zoBaTells
pacxoia TMyTeM TMPUMEHEHUs TMOMPABOK, BBOAMMBIX IPU TIOMOIIM MPOTPAMMHOTO OOecredYeHus
YCTPOWCTB 00paOOTKU CUTHAJA WIIA CPEACTB 00PabOTKH pe3yabTaTOB U3MEPEHUI.

4 O603Ha4YeHUs1 U COKpaLLeHuUsA

4.1 O603HaueHUs

B HACTOAIICM CTaHAAPTC ITPUMCHCHBI CIICAYIOIINC 0003HAYEHN:

a - TJI0IIAIh TTOTIEPEUYHOT0 BHYTPEHHETO CEUCHHS YITPa3BYKOBOTO MPEe0Opa3oBaTeIsl pacxoa, M2;
C- CKOPOCTH 3BYKa B HCITOABUXKHOM Iase, M/C;

D - BHyTpeHHMIT THaMETp U3MEPHUTEIBHOTO TPYOOIIPOBO/IA, M;

d - BHyTpeHHHII IMaMeTp KOopIyca yabTpa3ByKOBOTO IpeoOpa3oBares pacxoa, M;
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DN - HoMMHAaNBHBINA BHYTPEHHUHN AUaMeTp (YCIOBHBIA IPOXOJ), MM;

E - Monmyns ynpyrocTu MaTepuana Kopiryca YJIbTPa3BYKOBOTO IpeoOpaszoBarens pacxojaa WIn
U3MepUTeNbHOTO TpyOonposoaa, Mlla;

f - BecoBoii k0o durneHT;

Kyp - K03 dunueHT npeodpa3oBanus yabTpa3ByKOBOI'O IpeoOpa3oBaTels pacxoa, AMI/M;
| - mmna, M;

M - monsipHast Macca rasza, KI/KMOJIb;

p - abcomroTHOE naBieHue raza, Mlla;

Pa - aTMmocdepHoe nasnenue, Mlla;

Pu - U30BITOYHOE NaBlieHUE Ta3a, Mlla;

P. - a0COJIFOTHOE JTaBIICHUE, ONPEISIISIOIIee CTaHapTHBIC yciaosus, MIla;
Jc - 00BEeMHBII pacxo/ ra3a, NPUBEICHHBINA K CTAaHIAPTHBIM YCIOBHSIM, M/
Qv - 00BEMHBII pacxo/ ra3a nmpu pabounx yCIOBHUSX, M/c;

R - MosisipHas razoBas mocrosinHas, paBHas 8,314462618, kJx/(kmoib-K);
Re - yucno Peiinoinnaca;

t - remnieparypa rasa, °C;

T - TepmoauHamMuyueckas TeMieparypa rasa, K;

Tc - TCPMOANHAMUYCCKAA TEMIICpAaTypa, OIPEACIIAronIasd CTAaHAAPTHBIC YCIIOBUA, K;

8y - OTHOCUTCIIbHAA IMMOTPCIIHOCTDL pE3YyJIibTaTa I/ISMepeHI/Iﬁ BCJIIMYHHBI Y, 0/0,

V - 00BeM Ta3a mpH pabounx yCIOBHSIX, M,
V. - 06BbeM rasa, MPUBEICHHBI K CTAHIAPTHBIM YCIOBHAM, M-,
W - JIOKaJbHasi CKOPOCTh ITOTOKA rasa, M/c;

Wy - CpEIHsAA CKOPOCTh IIOTOKA rasa, M/C;

W' - cpennsist ckopocThb TOTOKa Ta3a BOJb aKyCTHYECKOTO Ty TH, M/C;

Xi - MOJISIpHAs TOJISA I-r0 KOMIIOHEHTA Ta3a;
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Xa - MOJISIpHAS JOJISI a30Ta B Ta3e;

Xy = MOJIIpHAsI TOJIS1 JUOKCHA YIIepoa B rase;

Yy - 10001 KOHTPOJIMPYEMBII apaMeTp;

Z - K0O3(pPUITUEHT CHKUMAEMOCTH Ta3a MpU PabOYUX YCIOBUSX;

ZC - KO:‘)(I)(I)I/IHI/ICHT C)KMMACMOCTHU ra3da nnpu CTaHAAPTHLIX YCIIOBUSAX,
o, - % = o-1.
t TEMIICPATYPHBIN KOS(b(bI/ILII/IeHT JJMHCUHOI'O paClIMPEHUA MaTepHralia, C ,
s 3.
Avi - IpHUPAIICHUC o0Bbema rasa 3a I-i HUHTCpBAJI BPEMCHH OCPCAHCHUA IMapaMETPOB rasa, M,

Ay - a0COJIIOTHAS TTOTPEITHOCTh BEJIMUUHEI Y,
At - WHTEPBAI JUCKPETU3ALIUH, C;

Au) - motepu aasieHus, [1a;

M - kospdumment ITyaccona;

n. JUHaAMHWYCCKas BA3KOCTD rasa, Ha-c;

T - MMpUBCACHHAA IMOTPCINHOCTD, %;

S - KO3 (HULMEHT TUAPaBINYECKOTO CONPOTUBIICHUS;

P - IJIOTHOCTD I'a3a Ipu pa60‘lI/IX YCJIOBHSX, KF/M3;

P. - IIOTHOCTH ra3a IPH CTAHIAPTHBIX YCIOBUAX, KI/MS;

T - Bpewms, c.

WHpekcsl, BXoAsmue B 0003Ha4€HUs BEJIMYNH, 0003HAYAIOT CIIEAYIOIIEe:
max - HanOosblIee 3HaYeHNE BEJINUHMHBI,

MIN - HauMEeHbIIIee 3HAUCHHE BETUUNHbI;

B - BEPXHUI NIpeJel U3MEPEHUN;

H - HIDKHUI IpeJien N3MEpPEHN;

IT - YCJIOBHO-IIOCTOSIHHAA BCIIMYNHA,
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C - CTaHJAPTHBIC YCJIOBUA.

[Ipumevanne - " " (3HaK Hajg OOO3HAYEHHEM BEJIMYMHBI) - CPEIHEE 3HAYEHHE BEIMYUHBI KU
3HaYEHHUE, PACCUUTAHHOE MO CPETHUM 3HAUCHUSM BEJIIUYUH.

4.2 CokpaneHnus

B nacrosieM crangapTe NpUMEHEHbBI CISAYIOINE COKPALICHUS:
NBK - u3MepuTenbHO-BbIUUCIUTENbHBIN KOMILIEKC;
UIT - u3mepuTeNnbHbIN peoOpa3oBaTesb;

UT - usmMepuTenbHblil TpyOOIPOBO/I;

MMU - meToarka U3MEPEHUN;

MC - MecTHOE CONTPOTUBJICHHE;

MX - METpOJIOTHYECKHE XaPAKTEPUCTUKH;

[T/1 - npeobpazoBaTenb JaBICHUS UM MAaHOMETD;

I13 - mpo60OTOOPHBII 30H/;

[1T - mpeoOpa3zoBarenb TeMIIEPaTypbl WK TEPMOMETP;
[1DA - mpeobpa3oBaTelb ANEKTPOAKYCTHUCCKU;

CH - cpeactBo(a) U3MEpEeHHUIl;

V3IIP - ynpTpa3BykoBOii MpeoOpa3oBaTesib pacxo/a;
YUPT - y3en usmepenuii pacxoaa (o6bema) raza;
YOI - ycTpoHCTBO 1151 OUYUCTKH T'a3a;

@II - popmupoBaTesib NOTOKA.

5 TpeboBaHuA K noKkasaTensaMm TOYHOCTU U3MEPEHNN

I[OBepI/ITeJ'ILHI)Ie TpaHHULIbI IIPpU HOBepHTeHbHOﬁ BCPOATHOCTHU 95%, OTHOCHUTEIHLHOM NOTrpeIIHOCTU
nU3MepeHuil 00beMHOro pacxojaa M oO0beMa rasa, NMpUBEIACHHBIX K CTaHIAPTHBIM YCJIOBHUSM, 1O JTAHHOM

MCTOAHUKE B 3aBUCUMOCTHU OT YPOBHA TOUHOCTU IPUBCICHLI B Ta6n1/1ue 1.

Tabmuna 1

YpoBEHb TOUHOCTH U3MEPEHUI b B Bl r I'l J1 jil|
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Oy, , % wim ch % +/-0,75|+/-15|+/-2,0 | +/-25|+/-3,0| +/-4,0| +/-5,0

6 MeToa namepeHum

6.1 IlpyHuun Merona n3mMepeHui

W3mepenuss o0beMHOTO pacxofa M o0Obema rasza, MNPUBEACHHBIX K CTaHIAPTHBIM YCJIOBHUSAM,
BBIIIOJHSIOT KOCBEHHBIM METOJIOM JIMHAMUYECKUX M3MEPEHUN, OCHOBAaHHBIM Ha U3MEPEHUH C
npumenenueM Y3IIP o6beMHOro pacxona u o0bema rasa mpu pabouux YCIOBHSIX M UX MPUBEICHUH K
CTaHJAPTHBIM YCIIOBHUSM C IPUMEHEHHUEM CPEICTBA 00PAaOOTKHU pe3yabTaTOB H3MEPEHHIA.

Jis npuBeneHuss 0ObEMHOTO pacxoja U oObeMa raza mnpu pabouux YCIOBUSIX K CTaHAAPTHBIM
YCIIOBUSIM HUCHOJB3YIOT TEIIOPU3NYECKUE XAPAKTEPUCTUKU U (PU3MKO-XMMHUECKHE IOKa3aTelu rasa,
IepevyeHb KOTOPHIX B CTAHAAPTE YCTAHOBJIECH B 3aBUCUMOCTH OT BBIOPAHHOI'O METO/1a PUBEICHUS.

6.2 MeToa n3mepenuii pacxoaa u odbemMa raza npu padoumx ycjaoBHsAX

N3mepenue o0beMHOro pacxoga M oObemMa raza npu pabOYMX YCIOBUSAX BBIIOJIHSIOT C
npumenenueM Y3IIP, mpuHumMn JeicTBHS KOTOPHIX OCHOBAH HAa 3aBUCUMOCTH DPAa3HOCTU BPEMEH
IIPOXO’KICHMSI YJIBTPa3BYKOBOTO MMITYJIbCaA 110 U IPOTUB TeUEHMs raza Mexnay IIDA ot cpenHell ckopocTu
rasa BJ0Jb aKyCTUYECKOTO ITyTH.

Ha pucynke 1 npuBenena cxema onHokanaibHoro Y 3I1P.

A, A
\ _ J Hanpagnerwve
- -+
AAAAANAs I,
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cuctema obecneyeHuns eaMHCTBa M3MepeHVIl7I. Pacxopn v obbem ra...

Pucynok 1 - Cxema ognokanainsHoro Y3IIP ¢ I10A,
pa3MeIIeHHBIMH B CTEHKE €ro Kopiryca

Ha o6eux croponax kopmyca Y3IIP B momoxenusix A u b pasmemens [I9A, mepenatomue u
MPUHUMAIOIINE YIIBTPA3BYKOBbIE UMIYJbCHL. ECii pacxoj rasa paBeH HY/IIO, TO BpeMs MPOXOXKIACHUS
yIBTPa3ByKOBOTO HMITYJIbCA, HANpaBiIeHHOr0 OT Touyku A B Touky b, Oyaer paBHO BpemeHU
MIPOXOXKACHUS YIBTPA3BYKOBOTO UMITYJIbCA, HAMPABIEHHOTo OoT ToYKU b B Touky A. Ecnu pacxox raza e

PaBEH HYIIIO, TO BPEMs IPOXOKACHUS YIBTPAa3ByKOBOTO UMITYJIbCA (T AB ) , HAIIPpaBJICHHOT'O OT TOYKU A B
Touky b, Oyzner yObiBaTh, a BpeMsi IMPOXOXKICHUS YIBTPa3BYKOBOTO HMITYJIbCA (TBA ) , HaIIPaBJICHHOT'O

oT Touku b B Touky A, Bo3pactarh. B mepBoM mpuOMMKEHHH BpeMsi MPOXOXKACHUS YIBTPa3BYKOBOTO
UMIIYJIbCa MOXET ObITh BBIYUCIICHO 110 (pOpMyJIam:

P

Tap = 05 )
, W WY N wl, ()
12 IE |
Tpa = L 05 ’
, WL WY Wl ()
12, If, l

rIe ¢ , I, Ix, Ixx - M. pucynok 1.

Ecnu paccrosiaue |, paro | (em. pucyHok 1), To dpopmynst (1) u (2) npumyt Bua:

p
Tap = ] 05 3
(c2 —v_v23|n2<|)) +WCoSd’ )

p
Tpa = - 05 (4
(c? —wsin’g) ~ —Wcoso )

N3 popmyn (1) u (2) wmu (3) u (4) cnenyrot GopmMyIisl UTsl pacdeTa CpeiHeH CKOPOCTH MOTOKA Ta3a
BJIOJIb aKYCTHYECKOTO IIyTH M CKOPOCTH 3BYKa B rase:

(1 1
W= B , (5)
2C0SO\ T, Tpa
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C Ip 1 + 1 (6)
=—| —7T—|.(6
2 Tas Tpa

B cnyuae npumenenus Y3IIP, y kotopeix [IDA HaknaapiBaroTcs Ha HapykHYH noBepxHocTh UT,
YJIBTPa3BYKOBOM MMIIYJIbC IIONAJAeT BO BHYTpeHHIOK mnosioctb WUT mocne Toro, xak mpoxomur uepes
II9A un crenky UT. Ilpu 3TOM ynapTpa3ByKOBOMW JIyd NPEIOMIISIETCS IIPU NEPECEUEHUM I'PAHULL MEXKITY
I[I9A u UT, mexxny UT u razom, Kak okazaHo Ha pUCYHKE 2.

Proa i Oy NoA Crenka WT

XX

Pucynok 2 - Cxema ognokanansHoro Y3IIP ¢ [19A,
pa3MEILEHHBIMU Ha HApY>KHOHU noBepxHocTH UT

ITpumenenne Y3IIP, y koropeix IIDA HaknaznpiBaroTcs Ha HapyxkHYr nosepxHocts UT, umeer
CJIeIyIOIHEe 0COOEHHOCTH:

- pacyeT BpeMEeH MPOXOKICHHUS yIbTPa3BYKOBOTO UMIYIbCA CAp M Upa JOJDKEH MPOBOAUTHCS C
Y4ETOM BPEMEHHU 3aJEPKKHU yIbTpa3ByKoBoro nmmnyisca B IIDA u B crenke UT;

- paccrosiaue |, 3aBucHuT oT azosoii ckopoctu [1DA, Tonmmuue 1 Marepuanos UT.

[Tpumeuanue - Hacrosmmii craHgapT He IMpelycMaTpuBaeT ucnoiab3oBanue Y3IIP ¢ HakmagHpiMu
[I9A Ha TpyOompoBogax, UMEIOUIMX OOJUIIOBKY BHYTPEHHEH MOBEPXHOCTH, TaK KaK 3TO MPUBOJAUT K
BO3HMKHOBEHUIO JIOIIOJIHUTEIBHON IOIPEIIHOCTH M3MEPEHUM, 3HAYEHHE KOTOPOM 3aBUCUT OT TPYAHO
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KOHTPOJIHPYEMBIX (DaKTOpPOB (TONIIMHA OOJIMIIOBKH, CKOPOCTh PACIpPOCTPAHCHHUS 3BYKa B MaTepuaie
OOJIUIIOBKH H T.1I.).

Jlns pacuera BpEeMEHHU 3aJICPKKH M PAcCTOSHHSA |, MCHONB3YIOT M3MEpeHHYI0 (a30ByI0 CKOPOCTh
[19A, Tommuuny crenku UT, ckopoctu pacnpoctpanenus 3Byka B IIDA, B crenke UT u B rase, a Taxxe
3aKOH NPEJIOMJICHUS YIbTPa3BYKOBO BOJIHBI Ha IPAHULIE CPEL

SiNgys,, _SINg: _sing

Croa Cr C

, (7)

rne Poa, O, 9 -om. PHCYHOK 2;
Cima, Ct, C - CKOPOCTBh paCIpOCTPAHCHUS 3BYKa B IIDA, B crenke UT u B ra3ze COOTBETCTBEHHO.

B V3IIP usmepenHsle cpeHUE CKOPOCTHU MOTOKA ra3a BJOJIb aKyCTHUECKUX IYyTEW, POBEPEHHBIE
Ha JIOCTOBEPHOCTh M YCPEIHEHHBIE O BPEMEHHU, MPUMEHSIOT JJI1 pacueTra CPpeAHEHd CKOpPOCTH ra3a B
u3mepuresbHoM ceueHuu Y 311P.

Bun dyHkuuu, ucnonb3yemMoil Ajis pacyeTa CpeIHEW CKOPOCTH raza B U3MEPUTEITHLHOM CEYCHUH
V3IIP, 3aBUCHUT OT UHMCIA AaKyCTUYECKUX KaHAJIOB, KOH(QUTYpallMk WX pa3MEIIeHHs, a Takxke
npuMensemoro u3rorosutenem Y3IIP noaxona k yuety napaMmeTpoB MOTOKA U CPEIbI.

Ecnu Bce akycTHUeCKHE KaHAJbl PACIOJIOKEHBI OJIMHAKOBO OTHOCHUTEIBHO OCH H3MEPUTEIHLHOTO
yuactka (kopmyca Y3IIP), To cpeaHioro cKopocTh ra3a B uaMeputeabHoMm ceuernuu Y 3I1P paccunTsiBaroT
o gpopmyne

1 &
w, =K, _Zwi , (8)
m iz

rae Kp - koadduirenT, yyuThIBalOMUN MOJI0XKEHNE aKyCTHUYECKUX KAaHAJIOB OTHOCHUTEIBHO OCH
u3MepuTenbHoro ydactka (kopryca Y3IIP), BnusHue uncia Re u mepoxoBaToCTH BHYTPEHHUX CTEHOK
uT;

M - 91CJI0 aKYCTHYCCKUX KaHAJIOB;

Wi - CpCAHssL CKOPOCTHh I'a3a BAOJIb aKYCTUYCCKOT'O KaHaJla.

Ecin akycTrueckne KaHallbl UMEIOT Pa3IMYHOE PACIOI0KEHUE OTHOCUTEIBHO OCH U3MEPUTEIBHOIO
yuactka (kopmyca Y3IIP), To cpeqHioro cKOpocTh Ta3a B u3MepuTeabHoM ceueHnu Y 3I1P paccuuTsiBaroT
no opmynam:

- [IpU CYMMHUPOBAHHUU C ITOCTOAHHBIM B3BCIINBAHUEM
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w,=> W (9
i=1

rjae fi - TIOCTOSIHHBIA BECOBOW KO3()(PUIMEHT, YIUTHIBAIOLINI OO CPEIHENH CKOPOCTH ras3a Mo
I-My aKyCTHYEeCKOMY KaHaJly B CpPE/IHEH CKOPOCTH Tra3a B m3MeputenbHoM cedenun Y 3I1P;

- [IpU CYMMHUPOBAHHHU C IIEPEMCHHBIM B3BCHIMBAHHUEM

w,=> W (0
i=1

rue fi - mepeMeHHBIN BecOBOM KOI()(MUIMEHT, yIUTHIBAIOIINHN J0JII0 CPEIHEH CKOPOCTH ra3a 1o i-My
aKyCTHYECKOMY KaHally B CPEAHEHW CKOPOCTH rasa B n3MepuresnbHoM ceueHun Y 3IIP, onpenensemslii Ha
OCHOBE 33JJaHHBIX WM U3MEPEHHBIX IEPEMEHHBIX.

[Mpodwie ckopoctedl moOTOKa siBIsieTcsl (QyHKIMEH uucia Re W 1epoXxoBaTOCTH BHYTPEHHHX
noBepxHocteir UT u kopnyca Y3IIP.

Yucno Re paccuuThiBaloT M0 M3BECTHOMY BHYTpEHHeMY auamerpy koprnyca Y3IIP, nzamepeHHOM
CKOpPOCTH ra3a ¥ 3HaYCHUSM IJIOTHOCTH U AMHAMUYECKOM BSI3KOCTH rasa Io ciaeayrouieil popmyse:

wdp
RGZ—. 11
. (11)

Metonpl U CITOCOOBI KOMIICHCAIlUM BJIWUSHMSA 4ynciaa Re Ha Ioka3zaHus V3IIP OMPCACIIAAOTCA HUX
HN3TOTOBHUTCIIEM.

C nuenpto oOecrieyeHHsT 3asBIEHHOW TOYHOCTH HW3MEPEHHUIl IIepOXOBATOCTh BHYTPEHHUX
noBepxHocteld UT u xopriyca Y3IIP nomkHa HaxoIuThCs B Ipelienax, yCTaHOBIEHHBIX W3TOTOBUTENIEM
V3IIP.

Hns kommencaruu morpemtHocteit Y3IIP, 00yclOBIEHHBIX OTKIOHEHHEM €ro T€OMETPHUYECKUX
apaMeTpoB OT UX HOMUHAJIBHBIX 3HAYEHUN BCIIEICTBUE MPOU3BOJICTBEHHBIX JOMYCKOB M JOMYIIEHUIMHI
B MPUHATON MOJIENH pacyeTa CpeJHEl CKOPOCTH ra3a B u3MepurenbHoM ceueHuu Y3IIP, nzroroBurenem
MOKET OBbITh NPUMEHEH KOPPEKTUPYIOIIMHA WM KaauOpoBOUHBIA ko3¢ ¢uiment. B obmem ciydae,
00BEMHBIN pacxoj] raza mnpu padOYMX YCIOBHUSIX C y4E€TOM KOPPEKTHUPYIOLIEro WM KaluOpPOBOYHOIO
K03 uIIMeHTa MOKET OBITh BBIYHMCIIEH 110 (popmyiie

m I 1 1
=aK E - —
qv f i—1 I 2cosd Tas,  TUpa, (12

rae Ks - koppektupyronuii min kaauopoBouHslid ko dunuent Y 3I1P.
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[Tpu oTnMYMK TEMIEpaTyphbl U AAaBJICHUS ra3a MpU pabOuMX YCIOBHSIX OT YCIOBHH, MPU KOTOPBIX
ycranaBnuBamuce MX  VY3IIP, B ero mnoka3aHusX BO3HHMKAET JIONOJIHUTEIbHAs MOTPEUIHOCTD,
O0yCJIOBJICHHAsT HM3MEHEHHEM TeOMEeTpUYecKux mnapameTpoB kopmyca Y3IIP. Ecnu nannas
JIOTIOJTHUTEIbHAS TTOTPEITHOCTD SBJSETCS 3HAYMMOM, T.€. peBbImaeT 1/6 ocHoBHOM norpentHoct Y 3I1P,
To mnoka3zaHus Y3IIP KoppekTupyloT IyTeM YMHOXXEHMsS 3HAUE€HHUs pacxoia Ha IOINpaBOYHBIN
KO3 (ULHUEHT, YIYUTHIBAIOIINN W3MEHEHUS F€OMETPHUUECKHUX MapaMeTpPOB €ro Kopiyca, 00ycIOBIIEHHbIE
M3MEHEHHUEM TEeMIIepaTyphl U AaBJieHUs ra3a. Pacuer monpaBoyHoro koddduimenTa MoxeT MPOBOAUTHCS
10 U3MEPEHHBIM 3HAYEHUSAM WM YCIOBHO-TIOCTOSIHHBIM 3HAYEHUSM TEMIIEPATYPhl U JABJICHUS ra3a.

Ecnu mompaBouHblli K03 (PHUIIMEHT HE MPUMEHSETCS, TO JaHHAs JOMOJHUTEIbHAs MOTPEIIHOCTh
JOJKHA YUUTHIBATHCS IIPU pacueTe JOBEPUTEIbHBIX IPAaHUI] OTPELUTHOCTH U3MEPEHH pacxoa u oobeMa
rasa.

Jlns meneit OlleHKH HeOOXOIUMOCTH KOPPEKTUPOBKH MokazaHuil Y 3IIP MokeT ObITh MCIIOJIb30BaHA
YOpOIIEHHAss MOJENb pacyeTa JOTMOJHUTEIBHON IMOTPEIIHOCTH, OOYCJIOBIEHHOW HM3MEHEHHUEM
TEeMIIepaTypbl U JABJICHUS I'a3a, IPUBEACHHAS B IPUIOKEHUU A.

6.3 MeToab! IpuBeieHUs pacxoa U 00beMa raza K CTaHIApTHBIM YCJIOBUSM

6.3.1 IlpuBenenue 3HaueHuss OOBEMHOrO pacxoaa wiM oObema raza mpu pabodux YCIOBHUAX K
CTaHAAPTHBIM YCJIIOBHSIM B 3aBUCHUMOCTHU OT npuMeHseMbix CU mapamMeTpoB MOTOKA U CPEJIbl BBITOJHSIOT
C MPUMEHEHUEM METO/IOB, IPUBEICHHBIX B TabIuUIE 2.

Tabnuua 2
HaumenoBanune
Tun cpenbl ¥ yCI0BUS TPUMEHEHUSI METOAA
MeToa
T-nepecuet OIHOKOMITOHEHTHEIE UM MHOTOKOMITOHEHTHEIE Ta3bl.

MakcumanbsHoe nonmyckaeMmoe n3ositounoe nasienue 0,005 Mlla.
MaxkcuManbHbI TomycKaeMblii pacxo/ pu pabouux yciaoBusax 250 M/,
VYposens Tounoctu uzmepenuii: I'l, J{1, /]

pTZ-nepecuer |I"a3bl, 1St KOTOPHIX UMEIOTCS AAHHBIE O KOAPPUIIUEHTE CHUMAEMOCTH
(cm. 6.4)

P-TICPECUYCT  |T"a3bl, A1 KOTOPBIX OTCYTCTBYIOT JaHHbBIE O KO (HUIIMEHTE CKUMAEMOCTH
(cM. 6.4) UM TOYHOCTH CYIIECTBYIONINX PACYETHBIX METO/IOB HE
YJIOBJIETBOPSIET TPEOOBAHUSAM HACTOSIIETO CTaHIapTa

6.3.2 B cinyusae npumeHeHuss Merona 'T-mepecdyer" O0OBEMHBIM pacxol, MPHUBEACHHBIN K
CTaHIAPTHBIM YCIIOBHSIM, PACCUUTHIBAIOT MO opMyIie

1
K q =
d. = Ky T (13)

rac
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T z
Koy =7

) ch P.. (14)

O06mbem rasza, NpuBeICHHBIN K CTAHAAPTHBIM YCIOBHSM, PACCUUTHIBAIOT O (POPMYIIaM:

- IIpY JUCKPETHOM MHTETPUPOBAaHMM (YHKLHMI pacxoja IO BPEMEHH U C HEPaBHOMEPHBIMH
HMHTEpBaJaMU JUCKPETU3ALUHU A,

L 1
V, = IZZI: K(a)qvi ?Ari; (15)

- OpM JUCKPETHOM HHTEIPUPOBAHMM (YHKIHMH pacxoqa MO BpeMEHH ¢

C PpaBHOMEPHBIM
WHTEPBAJIOM JUCKPETH3ALNHU At

%=Mi&ﬂv

1
2 K% 75 a0

- Ipu AUCKPCTHU3AlU o0beMa rasa

s 1
V. = ; K(a)AVi ? (17)

6.3.3 B cnyuae npumeHeHuss Mmerona "pTZ-mepecuer" OOBEMHBIM pacxoj, NPUBEIACHHBIA K
CTaHJAPTHBIM YCIIOBHSM, PACCUUTHIBAIOT MO opMyIie

Z,p
. = K(6)qv ?? , (18)

rac

TC
K(6) = E . (19)

OO0beM rasza, NpuUBEJCHHBIN K CTAaHAAPTHBIM YCIOBUSAM, PACCUUTHIBAIOT MO (hOpPMYIIaMm:

- NIpU JUCKPETHOM MHTETPUPOBAaHMU (YHKIHMI pacxoja MO BpEMEHH U C HepaBHOMEPHBIMU
HMHTEpBaJaMU JUCKPETU3ALUU A,
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V. ZK a5 p'A.,<20)

- OpM JUCKPETHOM HHTEIPUPOBAHMM (YHKIMH pacxoqa MO BpPEMEHH ¢ ¢ pPaBHOMEPHBIM

HHTEPBAIIOM JUCKPETU3ALNU At
n Z P,
\Y/ ZA‘CZK q i—'-(21)
C o Vi I}
S Oz
- IPY JUCKPETU3AIMK 00bhema Tras3a

Z, b
V, = KAV 29
le 77 @

" "
6.3.4 B cnyuae npumenenus meroga PHEPECHCT  oGpemmbii pacxon, npuBeIeHHBIH K
CTaHIAPTHBIM yCJIOBHSM, PACCUMTBIBAIOT 110 (OPMYJIe

p
qd. =0, — . (23
P, (23)

O0BeM rasa, HpI/IBeI[eHHHﬁ K CTaHAAPTHBIM YCJIOBHUAM, PACCUHUTBIBAKOT 110 q)OpMy.HaMZ

- NpM JMCKPETHOM HHTErpMpOBaHMM (YHKIHMH pacxoja MO BpeMEHH ' C HepaBHOMEPHBIMHU

HHTCpBAIaMU JUCKPCTU3AITUN Aﬂ‘:i

V.= ;qvi :))_iATi; (24)

Ci

- OpU JMCKPETHOM MHTEIpUpOBaHMM (YHKIMI pacXoga 10 BpeMEHH ' C paBHOMEPHBIM

HHTCEPBAJIOM OTUCKPECTU3AIUU AT

Ve ATZ qv . (25)

- [IpU AUCKPECTU3ANN o0BeMa rasa
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C P;
V.= ;Avi (29

6.3.5 3HaueHue AVi OTIPEACIIAIOT 10 (hopMmyie

Ni
AV, = K@D

np
rae Nj - obriee uncio umiyiscoB, Gopmupyembix Y3IIP, 3a i-ii HHTEpBal BpeMEHH H3MEPEHUI.

Ecnu 3amana nena wmmmynbsca BbixonHoro curHana Y3IIP, to koaddumment mpeodbpaszoBanHus
PacCUUTHIBAIOT IO opMyIIe

1

Ky = o @

rae L, - nena ummyibca Beixoanoro curnana WUIT V3IIP, M>/umL.

6.4 Onpenesnenne TemJa0(puU3NYEeCKUX XAPAKTEPUCTHK M (PU3HKO-XHMHYECKHX IOKa3aTeJsiei
rasa

6.4.1 B cnyuae npumenenus meronaa "pTZ-nepecuer” omnpenenstoT KodHUIIMEHTH C)KUMAEMOCTH
ra3a rnpu pado4mx U CTaHAAPTHBIX YCIOBHUSX.

mn "
B cnyuae npumenenuss meroma P TIEPECHCT oppenensror mnorHocTs raza mpu pabouux u
CTaHJaPTHBIX YCJIOBHSX.

6.4.2 ®usndecKre CBOICTBA ra3a, HEOOXOJUMBbIE [T pacyera ero pacxojaa u o0bema, OnpeaessioT
IyTEM MPSIMbIX H3MEPEHHMH WM KOCBEHHBIM PAaCUYETHBIM METOIOM, H3JIOKEHHBIM B HAI[HOHAIHHOM
CTaH/apTe, MEKTOCYAapCTBEHHOM CTaHIapTe WK C UCTOJIb30BAHUEM CTaHIAPTHBIX CIIPABOYHBIX JAHHBIX
kareropun CTJ] wim CJI (cm. TOCT 8.566).

[Tpumeuanue - s onpeneneHust pU3MUECKUX CBOWCTB Ta3a PeKOMEHYETCsl IPUMEHSTh TOT METOJ,
KOTOPBIN JJI yCIOBUM M3MEPEHHM MMEET HAaUMEHBIIYIO MOrPEeIHOCTh. [Ipu 3TOM cieayer yuyuThIBaTh
HKOHOMHUECKYIO L[e1eCO00Pa3HOCTh €ro MPUMEHEHHUS.

6.4.3 KosphunueHt CcXKUMaeMOCTH OJHOKOMIIOHEHTHBIX Ta30B MpPU CTAHJAPTHBIX YCIOBHSX
OTIPE/EIISIOT, UCIIOJIb3YSl aTTECTOBAHHBIE B KAUECTBE CTAHAAPTHBIX CIIPABOYHbBIE JaHHbBIE (CM., HAIPUMED,
'OCT 31369).

KO3(1)(1)HI_[I/I6HT CKHUMACMOCTH  MHOI'OKOMIIOHCHTHOI'O rasa Impu CTAHJAPTHBIX  YCIIOBHUAX
PaCCUUTBIBAIOT IO UBMCPCHHOMY KOMIIOHCHTHOMY COCTaBYy C HMCIIOJIb30BAHUEM CTAHAAPTH30BAHHBIX HJIN
aTTCCTOBAHHBIX METOJHK.
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[Tpumeuanue - KodddummeHT cxMMaeMOCTH TPUPOTHOTO Ta3a MPH CTAaHAAPTHBIX YCIOBHUSIX
PEKOMEHTYEeTCSl PaCCUUTHIBATh B COOTBETCTBUU ¢ TpeboBanusimu ['OCT 31369.

KOC)(l)(bI/II_[I/IeHT CKUMACMOCTH  MHOI'OKOMIIOHCHTHOI'O W OJHOKOMIIOHCHTHOI'O TIa3a IIpHu
CTaHAAPTHBIX YCIIOBHAX MOXKCT OBITH pacCUUTaH MO YPABHCHHUIO COCTOAHUS AJId JAHHOTO rasa rnpu T= TC

HpP=Pe.

6.4.4 KospdummeHnt CKUMaeMOCTH OJHOKOMIIOHEHTHBIX Ta30B MpH pabouux YCIOBHSX
PacCUMTHIBAIOT MO0 W3MEPEHHBIM 3HAYEHHSIM IaBJICHUS M TEMIIEPAaTyphl Ta3a, a MHOTOKOMIIOHEHTHOTO
rasa - 1O HW3MEPEHHBIM 3HAYCHHSIM JIABJICHUS, TEMIIEpaTypbl M KOMIIOHEHTHOTO COCTaBa rasza, C
PUMEHEHHEM YPAaBHEHUS COCTOSIHUS JUIsl IaHHOTO rasa.

6.4.5 Jlna ompeneneHus IJIOTHOCTH Tra3a IPU CTAHJAPTHBIX YCJIOBUSAX IPUMEHSIIOT OJUH U3
CJIIEYIOLIUX METOMIOB:

a) kocBeHHbIN MeTo1, Hanpumep o ['OCT 31369;
0) mukHomeTpuueckuit meto, Harpumep mo 'OCT 17310 umu 'OCT 34721,
B) METOJ] H3MEPEHUN C IPUMEHEHUEM ITOTOKOBOTO TIOTHOMEPA.

IIppu npuMeHEeHMH KOCBEHHOIO METOAA IUIOTHOCTh Ta3a IpU CTAaHAAPTHBIX  YCIOBHAX
PEKOMEHAYeTCS PaCCYUTHIBATH 1O (hopMyIie

Mp,

=10°
P RT.Z,

. (29)

MOJ'IHpHYIO MacCCy MHOT'OKOMITOHCHTHOT'O I'a3a BBIYHUCJIAIOT 110 (popMyne

N

M =2 (xM,), (30)

i=1
rzae N - 941ciIo KOMIIOHEHTOB rasa;
M; - MoJIsipHast Macca i-ro KOMIIOHEHTA.

KoMMoOHEHTHBII coOcTaB Ta3a U3MEPSIOT C MPUMEHEHHEeM IOTOKOBOro Xpomarorpada mmbo
nabopaTopHOTo XpoMarorpada B XUMHKO-aHATUTUYECKUX JTa00PaTOPHUSIX.

6.4.6 Jlna pauarHocTuku pabotel Y3IIP HCHONB3yroT 3HAaUY€HHE TEOPETUYECKOH CKOpOCTH
pacrnpocTpaHeHHs 3ByKa B rasze, KOTOPOe CPaBHUBAIOT CO 3HAUEHUEM CKOPOCTH pacHpOCTPaHEHUs 3BYKa B
ra3e, uamepenuoM Y 3[1P.

CKOpOCTh pacnpoCTpaHEHUs 3BYKAa B OJJHOKOMIIOHEHTHBIX T'a3aX PacCYMTHIBAIOT MO M3MEPEHHBIM
3HAYEHUSM JaBJIEHUS U TeMIepaTypbl ra3a, a B MHOTOKOMIIOHEHTHBIX Ta3ax - II0 U3MEPEHHBIM
3HAYEHUSIM JAaBJIECHUSI, TEMIIEPATypbl U KOMIIOHEHTHOTO COCTaBa rasa.
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Ecnu paboueii cpenoil siBiisieTcst IPUPOIHBIN Ta3, B KOTOPOM MOJIIpHast 101 metaHa MmeHee 90%, To
MOJISIPHYIO JIOJII0 METaHa PEKOMEHYETCSl ONPEAEIISATh METOI0M NMpsAMbIX u3Mepenuit mo 'OCT 31371.7.

CKOpOCTh pacmpOCTpaHEHHS 3BYKa B ra3e CIEIyeT PacCUUThIBATh B COOTBETCTBUU C AITOPUTMaMH,
OCHOBaHHBIMU Ha UCMOJIb30BAaHUH CIEAYIOUINX YPaBHEHUN:

0,5

C
C= 103|_:/|—T-—p- Z+p Z—Z (31)

c, i

NI

0,5

c= 103|§A—T-Z-K . (32)

rie Cp U Cy - 300apHasi 1 U30XOpHasl y/eNbHbIE TEIUIOEMKOCTH rasza, Jx/(Moub:K) umn Ix/(kr-K);
K - nokaszarens aguabarhl rasa.
7 TpeboBaHuA K KBanudmKaumm oocnyxmBaroLlero nepcoHana u 6esonacHocTu

7.1 TpeOoBanus Kk KBaupuKanuu 00CIyKUBAIOIIEr0 MepcoHaIa

K npoBenenuto m3Mepenuii, pabot mo mMoHtaxy u Hamaake CHU u oOopynoBaHUS JOMYCKAIOTCS
JMIa, U3y4uBIIME TPeOOBaHUS HACTOSIIETO CTaHAapTa, AKCIUTyaTallMOHHOM nokymeHTanuu Ha CU u
BCIIOMOTATENIbHBIE W JONOJIHUTENBHBIE YCTPOMCTBA, IPOLICAIIME HMHCTPYKTaX II0 OXpaHe Tpyna,
MOJIyYMBIIME JOMYCK K CAaMOCTOSITEIbHOM paboTe M HMEIue KBAIW(UKAIMOHHYIO TpyMNIy IO
anekTpobezonacHoctu He Hipke [11.

7.2 TpeGoBanusi 6€30NMACHOCTH

7.2.1 Ilpn moHTaxe u skciuryatanuu CU, BcrioMoraTelbHBIX W JIONOJIHUTENBHBIX YCTPOMCTB
JIOJKHBI COOITI0aThCs TpeOOBaHMSI HOPMATUBHBIX ITPABOBBIX AKTOB CTPaH - y4aCTHUKOB CorjamieHusl.

7.2.2 Tlepen montaxxom CU, BcroMorateinbHBIX U JOMOJHUTENBHBIX YCTPOMCTB HEOOXOAMMO
o0paTuUTh BHUMAHHUE HA WX COOTBETCTBHE DKCIUTYyaTAllMOHHON TOKYMEHTAIlMU, HAIMYUE U IEJIOCTHOCTh
MapKUPOBOK B3PBIBO3AIINUTHI, HAJTHYKE U IIETOCTHOCTh KPETIEKHBIX SJIEMEHTOB, 000JI04eK (KOPITYCOB).

7.2.3 Ilpm mNOArOTOBKE U TMPOBENEHWUM pabOT Ha HU3MEPUTEIHLHOM OOOpYIOBaHUHM JOJIKHBI
coOmoaTbcs ~ YCTAaHOBJCHHBIE  NpaBWiIa M JCHCTBYIOIIME  TEXHUYECKHE  HMHCTPYKIUH,
pacrnpocTpaHsIoIMecs Ha JaHHBIA BUJ 000py10BaHUSI.

WNHcTpykuuu 1o skcruryaTauun odopyaoBanust 1 CU 1omKHbBI OBITh TOCTYIHBI 00CTYXHBAIOILEMY
NepCOHATY.

7.2.4 YPOBCHL U BUJ B3PbIBO3AIIUTLL CI/I, BCIIOMOTAaTCIIbHBIX W AJONOJHHUTCIBHBIX YCTp01>'ICTB
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AOJDKHBI COOTBECTCTBOBATH KJIACCY B3PBIBOOIIACHBIX 30H, KATCIOPHUU U T'PYIIIIC B3PBIBOOITACHBIX CMecei.

7.2.5 YcraHoBKa W JeMOHTax oOopymoBanus Ha WUT, mpoBeneHHe PEMOHTHBIX MM TEXHUYECKUX
paboT TOJDKHBI MPOU3BOIUTHCS TOJBKO Ha pasrpykeHHbIX Mo naBieHuio MT. B crmydae u3mepenwmii
rOpIOYMX ra3oB WM Ta30B C TOKCHYHBIM JEWCTBHEM HeoOxoauMma IMpeaBapuTenbHas npoayBka UT
BO3JIyXOM WJIM HWHEPTHbIM ra3oM. Eciii ra3 ¢ MOBBIIIEHHBIM COAEPKAHHEM CEpbl, TO MPOJYyBKA
ra3onpoBOJIOB CXKAaTbIM BO3AYXOM 3aIpPEIIAETCS.

7.2.6 Montax CU HE0OXOOUMO HPOHU3BOIUTH B CTPOIOM COOTBETCTBHM C X CXEMOH BHEUIHHX
coenMHEeHuH. 3amperiaeTcss BHOCHTh KaKue-TH00 M3MEHEHHS B DJICKTPUUECKYIO CXEMY COCIUHEHHH, a
TAaKXKe HCIOJIb30BaTh JIIOOBIE  3amacHble YacTH, HE MPEIyCMOTPEHHBIE AKCILTyaTallHOHHON
JTOKyMeHTaruel 0e3 cornacoBanus ¢ usrorosurenem CHU.

7.2.7 Ilpu mMoHTaxe obopyaoBaHusi maccoi Oojyee 50 Kr HEOOXOAMMO HCIOJIB30BATh MOIBEMHBIE
MEXaHU3MBI.

7.2.8 B mpouecce 3kcrutyarauuu CH, BcriomoraTellbHbIE U JIOIOJHUTENbHBIE YCTPOMCTBA JOJAKHBI
MOABEPraTrbcsl BHEIIHEMY OCMOTpY mnepcoHaiom YHWPI' ¢ uenpio ompeneneHuss UX TEXHUYECKOIO
cocrostHusl. CpoKM IPOBEJEHUS OCMOTPOB, UX NEPUOAMYHOCTb M OOBEMBI JOKHBI YCTAHABIMBATHCSA
rpadukoM, pa3pabOTaHHBIM CIYK00i, OTBETCTBEHHOW 3a TexHUueckoe coctosHue YUPL. Ilpu
ONPEIIECIICHUU CPOKOB OCMOTPA JTOJKHBI YUUTBIBATHCA YCIOBHS dKCIuTyaranuu Y PT.

8 TpeboBaHus K ycrnoBmsim npoBeaeHUst U3aMepeHNn

8.1 VYcioBusi mpuMeHeHHMsI CpeICTB H3MepeHHUil, 00padOTKH pe3yJbTAaTOB H3MEpPEeHHH H
BCIIOMOTaTe/IbHBIX YCTPOHCTB

8.1.1 VYcnoBus mpoBeneHUss M3MEpEHUN (JIaBieHHE, TemIrepaTypa U BJIaKHOCTb OKpYXKarolleu
cpennl) g CU, cpeactB oOpabOTKM pe3ynbTaTOB U3MEPEHUN M BCIIOMOTATEIbHBIX YCTPOHCTB JOJKHBI
COOTBETCTBOBATH TPEOOBAHUSAM, YCTAHOBJIEHHBIM UX U3TOTOBUTEISIMHU.

8.1.2 HanpsikeHHOCTh MOCTOSIHHBIX M MEPEMEHHBIX 3JIEKTPOMAarHUTHBIX MOJIEH, a TaKKe YPOBEHb
HHAYCTPHUAIBHBIX pPaguoOnoMEX HE MOJDKHBI IMPEBbIATL IMPEACIIOB, YCTAHOBJICHHBIX H3TOTOBUTCIIEM
npumensiembix CH, cpeacTB 00pabOTKH pe3ylbTaTOB U3MEPEHHI U BCIIOMOTaTeNbHbIX ycTpoicTB. Ecnu B
BKCHJIyaTaHI/IOHHOI\/'I JOKYMCHTAIIMU H3TOTOBUTECIA HAHHBIC IMPEACIIbI HE YKa3aHbl, TO HANPSAKCHHOCTb
3JIEKTPOMArHUTHBIX MOJIEN HE AOHKHA MPEBBILIATH MPEAEIBbHO JOMYCKAEMbIX YPOBHEN, YCTAHOBIEHHBIX K
YCJIOBHSM TpyJa oOcykuBaroiero nepconana Y UPT.

8.1.3 Xapaxtepuctuku snextpocHadxenuss CU, cpeactB oOpaboTKu pe3yinbTaTOB M3MEpEHUil U
BCIIOMOTATENbHbIX YCTPONCTB JOJDKHBI COOTBETCTBOBaTh TPEOOBaHUSAM UX JKCIUTyaTallMOHHOM
JOKYMEHTAI1H.

8.1.4 CH cnegyer pa3memiath BAATH OT MCTOYHUKOB BHOpAIMU W/WIM MPUMEHSATH MEpHI MO €€
MUHUMM3aUMU. [Ipy Hanuuuu cooTBETCTBYIOIIMX TpeOoBaHui m3rotoButenss CU ypoBHu BuOpauuu B
MecTax paszmenienus CY He JOKHBI MPEBbIIATh YCTaHOBICHHBIX U3TOTOBUTENIEM MIPEIETIOB.

8.2 IlapameTpsbl IOTOKA U CPebI
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8.2.1 MW3mepseMoil cpenoil sBisSE€TCS OJHOKOMIIOHEHTHBIM MJIM MHOTOKOMIIOHEHTHBIM Tas,
HaXOJAIIHUICS B 0HO(A3HOM COCTOSHUU M OJTHOPOJIHBIN 110 (PU3NIECKUM CBOWCTBAM.

IIpumeyanus

1 TI'a3 cuuraercs OIHOPOAHBIM, €CJIHU €TI0 CBOMCTBaA (COCTaB, INIOTHOCTh, JaBJICHHUEC U ,I[p)
HU3MCHAIOTCA B IIPOCTPAHCTBE HCTIPCPBIBHO.

2 T'a3 cunraercs O,Z[HO(baBHBIM, €CJIM BCC €r0o COCTABJIAIOMIME YaCTHU IIPUHAAICKAT F33006p33HOMy
COCTOSAHHIO.

Tun razos, s KoTopbix npeanasHadeH Y 3[IP, ycraHaBnuBaeT ero U3roToBUTEb.

[IpucyTcTBHE HEKOTOPBHIX KOMIIOHEHTOB B Ta3e MOXET BO3JIEHCTBOBaThH Ha paboune
xapaktepuctuku Y3IIP. B uyacTHOcTH, BBICOKME YpOBHHM JBYOKHMCH YIJIEpOJa U BOJOpPOJa B ra3oBOH
CMECH MOTYT BIIMATH U JaKe MPUOCTaHOBUTH (yHKUMoHHpoBaHue Y3IIP BcrnenactBume mx cBoiicTBa
3BYKOTOIJIONIEHUA. B HIDKeCIeayomuX cirydasx BO3MOKHOCTh npuMenenust Y 3I1P ycranaBnuBaercs Ha
OCHOBE KOHCYJIbTAIIUM ¢ €ro U3roToButeseM (cm. [2]):

- KOTJIa MOJISIpHAsI JTOJIs JUOKCHIa yriiepoaa oxumaercs Boime 3% v mis Y3IIP ¢ DN >= 300 -
Boie 0,005%;

- KOTJja MOJIIpHas J10JIst BOJIopoa oxkuaaercs Boitie 10%;

- [IpY 3HAYCHMSX TEMIIEPaTyphbl U JaBJIeHU ra3a, ONU3KUX K KpuTHueckuM 3HaueHusM (T - T, <1 K
up-pc<0,1 Mlla);

- KOTJla CyMMapHBI ypOBEHb CEpbl M3 BEIIECTB THUIIAa CEPOBOJOPOJ]IA, MEPKANTAaHOB (THOJIOB) U
3JIEeMEHTapHOU cephl MpeBbIaeT 320 MKMOJIB/MOJIb.

8.2.2 CKoOpoCTh MOTOKA, pacxol, TEMIEpaTypa U JaBIEHUE raza AODKHBI HAXOAUTHCS B IPEIENax,
JIONyCKaeMBbIX M3rotoButeseM Juist npuMensieMblx ¥Y3IIP, u B npenenax, odecrneuynBaronmx TpedoBaHus K
TOYHOCTH BBIITOJTHEHUS U3MEPEHUN.

[Tpu sTOM TeMmmeparypa rasa J0JKHA OBbITh BBIIIE TOYKH POCHI MO Bare M BBILIE TEMIIEpPaTypbl
KOHJICHCALIUM Ta3a WIM €ro KOMIIOHEHTOB B CIy4yac W3MEpPEHUH MHOTOKOMIIOHEHTHOro rasa. Ecim
U3MepseMOM Cpeoi SBISIOTCS CMECHU YIJIEBOJAOPOJHBIX ra3oB (HAlpUMep, MPUPOAHBINA UIN HEeTAHOU
ras), TO JI0JKHBI OTCYTCTBOBATh YCIOBHS [l 00pa30BaHUs THAPATOB.

9 CpeactBa u3MepeHun, oOpaboOTKM, BcCnomoratesfibHbleé W [ONONHUTENbHbIE
ycTpoucTBa

9.1 TpeOoBaHusi K COCTaBy CpeaCcTB H3MepPeHUil, 00pad0TKH, BCIOMOraTeJbHbIX U
AOMOJIHUTEJIBHBIX YCTPOMCTB

9.1.1 CocraB cpenctB u3mMepeHuii, 00pabOTKH, BCTIOMOTATEIbHBIX U JIOTIOJTHUTEIBHBIX YCTPONCTB
OIpeJIeNIIeTCsl IPUMEHIEMbIM METOJIOM IepecueTa 00bEMHOro pacxoja M o0bema rasza mpu padodmx
YCIIOBUSIX K CTaHJAPTHBIM YCJIOBMSIM, Mpou3BoauTeabHOCThI0O YUPI, TpeOyeMbIM ypOBHEM TOUHOCTU
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U3MEpEHUI 1 HE0OOXOIMMON CTENEHbI0 aBTOMATU3ALINH.
B o61ieM ciiyuae npu BBIIOJIHEHUU U3MEPEHUN IPUMEHSIIOT:
- ocaoBHbIe CU;
- cpeacTBa 00pabOTKU pe3ynbTaTOB U3MEPEHUH;
- nononuurenbHble CU;
- BCIIOMOTaTEJIbHBIE YCTPOMCTBA;

- IOIIOJIHUTEIIbHBIE YCTPOUCTBA.

I[Ipu nHeoOxomumoctu miepenaun uHPopManuu ¢ YHWPIT gomxkHBI OBITH  JIONMOJHHUTEIHEHO

IIPEelyCMOTPEHBI CPECTBA U KaHAJIbI I1€pelauy JTaHHBIX.

9.1.2 CocraB ocHoBHBIX CH BEIOMPAIOT B COOTBETCTBUH C TaOJIHUIICH 3.

Tabnuua 3
HeoOxonumocts npumenenus CU 1s1 METOI0B IiepecyeTa
TZ-nepecuer nis raza
HaumenoBanune CU P P &
- -[ICPECUCT
T-nepecuer OJIHOKOMIIOH | MHOTOKOMIIO p-1Icp
€HTHOT'O HEHTHOTO
CHU nmaBnenuns - + + <3>
CH Temneparypsbl + + + <3>
VY3IIP + + + +
Xpomarorpad - - <1> <4>
CU moTHOCTH TTpU pabodnx - - - +
YCIOBUSAX
CH nnotHOCTH ITPH - - <1>wu<2> <5>
CTaHJAPTHBIX YCIOBHSIX
<1> Hammune CHM na VYUPI' He o00s3arenbHO, €CIM JOMYCKAeTCsS MCIOIb30BaTh
pe3yNbTaThl aHATU30B XWMHUKO-aHAIUTUYECKUX JIa0OpaTOpUH, MONYyUYEHHBIX B PE3yJbTaTe
otbopa npod Ha YUPT', mubGo pe3ynapTaThl aHATN30B XUMUKO-aHATUTUUECKHUX JabopaTopuid
WM  aBTOMATHM3MPOBAHHBIX M3MEPEHHUW B MECTaX pa3MEIICHHs aHAJIUTHYECKOTO
obopynoBanus cormacHo ['OCT 5542-2022 (nmynkr 7.10).
<2> CH He TpebyeTcs Ipu HATHUUUU XpomaTorpada.
<3> CH TpebyeTrcss TOABKO TPH HEOOXOAMMOCTH KOMITCHCAIIMM BIUSHUS JABJICHUS U
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TeMriepaTypbl Ha okazanus Y 3[1P u/unm mmoTHOMEpa.

<4> CU tpebyercs, eciid IIIOTHOCTh MPU CTAHAAPTHBIX YCIOBHUAX PACCUUTHIBAIOT II0
KOMIIOHEHTHOMY COCTaBY.

<5> JIns MHOTOKOMIIOHEHTHBIX Ta30B CU Tpebyercs mpu oTCYyTCTBHM XpoMaTorpada.

[Tpumeuanue - "-" - CU e Tpedyercs, "+" - nanuune CH o6s13aTenbHO.

B 3aBucumoctu ot npousBogutensHoctu Y MPI' B coctaBe ocHoBHBIX CU mpeaycMaTpuBaOT OJIUMH
iy Heckoibko Y 3ITP.

[Ipu Hammumum Heckonbkux Y3IIP mx ycranaBnuBaroT Ha UT, o0beIMHEHHBIX B KOJIJICKTOPHYIO
CUCTEMY.

Ha o0bekrax, rje HeIomycTHMO MpeKpalleHue MOoAayu raza M MpephiBaHHEe U3MEPEHHH, clieayer
npeaycMoTpeTh pe3epBHbiil Y3IIP, koTopslii ycranaBiuBaroT Ha pesepBHOM UT U UCTIONB3YIOT BO BpeMs
pemonTa padouero UT wnu noepku (kamnbposku) padounx Y3IIP.

Ha oObekrax, [JOMyCKalOMMX BpPEMEHHOE MPEKpalleHUue I[0Ja4d Ta3a, JOIyCKaeTcs He
npeaycMaTrpuBath pesepBHbiid Y 3I1P.

9.1.3 Jlmst 0OpabOTKH pe3ysIbTaTOB U3MEPECHHIA MPUMEHSIIOT BeraucuTenn nin MBK.

CpenctBa 00paOOTKHM pE3yJIbTaTOB WU3MEPEHHH JOJDKHBI MPEOOPA30BBIBATH BBIXOIHBIC CHUTHAJIBI
ocHOBHBIX CH, aBTOMaTHYeCcKH ONpEeNeNsTh OOBEMHBIM pacxoj W/wiu o0beM rasza, MpUBEICHHBIC K
CTaHAAPTHBIM YCJIOBUAM.

CpenctBa  00pabOTKM  pe3yslbTaTOB  M3MEPEHUIl  JTOJDKHBI — oOecneunmBaTh  BO3MOXKHOCTb
IIEPUOIMYECKOTO0 BBEJCHMS W PETUCTPAlMU 3HAYECHWM YCIOBHO-IIOCTOSIHHBIX BEJIMYMH, HaIpUMED
IUIOTHOCTH ra3a MpU CTaHIAPTHBIX YCIOBUSAX, KOMIOHEHTHOI'O COCTaBa rasza, aTMOC(EpHOTro JIaBJICHUS,
KOHCTAaHT, MPUMEHSIEMbIX B3aMEH 3HAYEHUIN KOHTPOJMpPYEMBIX MapaMmeTrpoB B ciydae oTkaza CU, u
rpouee.

9.1.4 B cocraB nononautenbHbix CHU MOryT BXOIUTH:!
- CU nepenana gaBieHus Uil KOHTPOJISA TexHU4eckoro coctosiHus YOI n @II;

- CU nepenana naBieHus Uisl U3MEPEHUsT pa3HOCTH aaBieHuit raza B Y3IIP u B Mecte ycTaHOBKH
YyBCTBUTEIBHOIO 3JIEMEHTA IIJIOTHOMEPA IIPH €TI0 HAIUYNH;

- CU Ttemmeparypbl TOYKH POCHI MO BOJE, a JJIA YIJIEBOJOPOACOJEPKAIUX CMEced Ta3oB -
TEMIIEpPAaTypbl TOYEK POCHI MO BOAE M YIIEBOAOPOJAaM B Ciydae HEOOXOAMMOCTH KOHTPOIS 3a
OTCYTCTBHEM BbINaJIcHUs KoHeHcara B UT;

- CU naBneHus U TeMIEpaTyphl U1l KOHTPOJIS PEKUMOB TEXHOJIOTHUYECKUX MPOLIECCOB U YCIOBUI
MIPOBEACHUS U3MEPEHUM.

Bmecto CU nepemnajga AaBJICHUA HOOIYCKACTCA, HJIA KOHTPOJISI TCXHUYCCKOIO COCTOSAHHA YOF,
HCIIOJIB30BATh CTAIMOHAPHO YCTAHOBJICHHBIC HHAWKATOPEI ICpEriaga JaBJICHUA.
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9.1.5 CocrtaB mnpHUMEHSEMBIX BCIOMOTATEIbHBIX YCTPOHCTB ompenaensercss TpeOOBaHUAMU K
CEepBHCY, KOMMYHHUKAIMAM, HaJICKHOCTH M O€30IacHOCTH NpH AKcIryaranuu Y 3IIP n MoxkeT BKIIIOYaTh B
ce0si, HaTmpuUMep, yCTPOICTBAa MOBTOPHON MHAMKAIIMH, YCTPOWCTBA IedYaTH, OJOKM MUTaHUA, Oapbepsl
UCKpOOE30MIaCHOCTH, JINHUU CBSI3H, IPeoOpa3oBaTes HHTEP(EcoB, MEKCETEBBIC aJlallTepPhl, yCTPOHCTBA
NaMsITH, a TaKXKe NMEePCOHATbHBIE KOMITBIOTEPHI CO CIEUATM3UPOBAHHBIM IPOTrPaMMHBIM 00€CIIeYeHUEM
1151 KOHGUryprupoBanus 1 quaraoctuku CU.

9.1.6 IlepeueHb MOMONHUTENBHBIX YCTPONCTB M HEOOXOAMMOCTh MX MPUMEHEHHS NPUBEACHBI B
Tabymue 4.

Tabmauua 4
HanmenoBanue
JOTIOJIHATEIBHOIO Heo6xoauMocTh NpuMeHEHUs
YCTpOMCTBA
yor Pexomenpayercs U1 3arpsi3HEHHBIX Ta30B
QI1 OO0s3aTeneH B ciiydasiX, yCTaHOBJIEHHbIX u3roropuresnem Y 311P
[IIymormymmurens Pexomennyercs npu ycranoBke ¥Y3IIP nocie perynsaropos

JaBJICHUA, pa6OTaIOH_[I/IX Ha KPpUTHYCCKHUX PCIKUMAX TCUCHUA I'a3a

Hemndep mynscanuii | O6s3aTeneH nNpu ypoBHE MyabCalliuil pacxo/a, MPEeBbIIIAOIIeM
Mpe/IeIibl, YCTAHOBJICHHBIE U3TOTOBUTEIIEM

113 O6s3atenen mpu oto6ope mpob raza na YUPI

9.2 TpeGoBaHusI K OCHOBHBIM CPEACTBAM H3MEPEHHMH W CpeacTBaM 00padOTKH pe3yJbTaToB
H3MepeHn i

9.2.1 O0mme TpedGoBaHUS

9.2.1.1 Merponoruueckue xapaxTtepucTuku ocHOBHbIX CH u cpenctB oOpaboTKH pe3ynbTaToB
U3MEpEeHu JIOJKHBI oOecreuuBaTh HM3MEpEeHHe OOBEMHOro pacxoja M o0beMa rasa Mpu padouyMx
YCIIOBUSIX U UX IPUBEJIEHUE K CTAHIAPTHBIM YCIOBHSIM B 3aBUCUMOCTH OT YPOBHSI TOUHOCTH U3MEPEHUH C
OTHOCHUTEJIbHOW MOTPEIIHOCTBIO, HE MPEBBIIAIONIEeH 3HaUeHUH, TPUBECHHBIX B TabmuLe 5.

Tab6mumna 5
OTHOCHTE IbHAS TIOTPEIIHOCTD, %0, U YPOBHS TOYHOCTH
HanmeHnoBanue U3MEPEHUIN
MPOIIETyPBI
b B B1 r I'l 1 Ji|
Wzmepenue oobemuoro |+/-0,50| +/-1,0 | +/-1,0 | +/-15 | +/-2,0 | +/-2,5 | +/-3,0
pacxoja 1 00beMa raza (+/- 1,5) | (+/- 2,0) (+-
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pU pabOYMX YCIOBUSIX 4,0)

[TpuBeneuue oobemuoro |+/-055| +/-1,1 | +/-15 | +/-2,0 | +/-2,0 | +/-3,0 | +/-4,0
pacxoja u 00bema raza (+/-1,0) | (+/- 1,5) (+/-
pu paboYMX YCIOBUIX K 3,0)
CTaHJAPTHBIM YCIIOBHUSIM

nyn

[Ipumeuanue - Jlng ypoBHell TouHocTH u3mepenud "Bl1", "I u JIOITyCKaeTCs
WCIIONb30BaTh 3HAYCHUs, 3aKIIOYCHHbIE B CKoOkax. [Ipm 3TOM ecim jpomyckaemas
OTHOCHUTEJIbHAS OTPEIIHOCTh U3MEPEHN 00BEMHOT0 pacxosa U oobema ras3a npu padbouux
ycinoBusx paBHa +/- 1,5% mis "B1", +/- 2,0% mis "T" wom +/- 4,0% mas "', To
JIOITyCKaeMasi OTHOCUTENIbHAS TIOTPEITHOCTh MPOLIEAYPhI MPUBEICHUS 00BEMHOTO pacxoja u
o0beMa rasa rpu pabounx YCIOBHSIX K CTAaHJAPTHBIM J0JKHA ObITh +/- 1,0%, +/- 1,5% u +/-
3,0%, cOOTBETCTBEHHO.

JlomyckaeTcsi UCIONIb30BaTh UHBIC 3HAUEHHUSI OTHOCUTEIHHON MOTPEIIHOCTH U3MEepPEHUIl 00bEeMHOTO
pacxojia 1 00beMa raza npu paboyux yCIOBHUSAX U MPOIETYPl UX MPUBEICHUS K CTAHAAPTHBIM YCIOBHUSM,
IIPH YCIIOBUH, YTO OLIEHKA JOBEPUTEIbHBIX IPAaHUI] OTHOCUTEIHHON MOTPEIIHOCTH U3MEPEHUN 00BEMHOTO
pacxosa U oObema rasza, IPUBEACHHBIX K CTaHJAPTHBIM YCJIOBHSM, BBINOJHEHHAs B COOTBETCTBHH C
paznenom 13, He mpeBHIIACT 3HAYEHUW YCTAHOBJICHHBIX MJIS COOTBETCTBYIOIIETO YPOBHS TOYHOCTHU
WU3MEPEeHH Mo Tadiuie 2.

9.2.1.2 OrtHOCUTENbHBIE NOTPEIIHOCTH HM3MEPEHUN M pacyeTa BEJIWYUH, MPUMEHSAEMbIX IS
MIPUBEICHUS 00BEMHOTO pacxojaa u o0beMa ra3a Ipu padO4YMX YCIOBUSAX K CTaHIAPTHBIM YCIIOBHUSM, B
3aBHUCHUMOCTH OT YpPOBHSI TOUHOCTH H3MEpPEHUN HE JOJDKHBI MPEBBINIATh 3HAYCHHH, MPUBEACHHBIX B
tabsuue 6.

Tabmauma 6
Haumenosanue OTHOCHTENBHAS TIOTPELIHOCTD, %, JIJIsl YPOBHS TOUHOCTH U3MEPEHUI
onpenensieMon
BEJTNYNHBI b B Bl r I'l a1 )|
Temmneparypa rasa +/-0,22 |+/-0,30| +/-05 | +/-0,60 |+/-0,60|+/-0,75| +/-1,0
(+/-0,3) | (+/-0,50) (+/- 0,75)
AOGcontoTHOE +/-0,30|+/-0,95| +/-1,2 +/-17 | +/-1,7 | +-20| +/-35
JIaBJICHHE Ta3a (+/-0,85) | (+/-1,2) (+/- 2,5)
[TnotHocTh raza mpu | +/- 0,40 |+/-0,75| +/-1,0 +/-15 | +/-15 | +-25 | +/-28
pabovHX yCIOBHUIX (+/-0,75) | (+/-1,0) (+/-21)
<*>
[TnotHocTh raza mpu |+/- 0,35|+/- 0,75 +/-1,0 +/-12 | +/-12 | +/-15| +/-28
CTaH/IapTHBIX (+/- 0,60) | (+/-1,0) (+/-21)
yCIOBUSIX <*>
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OrHolieHHe +/-0,4 |+/-0,45| +/-0,5 | +/-0,75 |+/-0,75| +/-1,0 | +/-1,6
K03 dunmreHTa (+/-0,4) | (+/- 0,50) (+/-1,5)

C)KUMAEMOCTH TIPH
paboumx yCIOBHUSIX K
kod(ppurmenty
C)KMMaeMOCTH TIPU
CTaHJApTHBIX
YCIIOBHSIX

n "
<*> Tonbko g Meroga P-HEPECHET

[Ipumeuanue - Jlna ypoBHedt TouHocth wu3Mepenuit "B1", "I wu "/I" 3Hayenwus,
3aKJIFOUYCHHBIC B CKOOKax, MPUMEHSIOT, €CIH JOIycKaeMmas OTHOCUTEIIbHAsS IOTPEIIHOCTh
npuBeAeHUS 00BEMHOr0 pacxojia U oO0beMa raza mpu pabouuX YCIOBHUSX K CTaHAAPTHBIM
ycioBusiM pasHa +/- 1,0% mst "B1", +/- 1,5% mst "T" womm +/- 3,0% nmns "J1" (cm. Tabmuiy
5) COOTBETCTBEHHO.

JlomyckaeTcsi UCII0JIb30BaTh MHbIE 3HAYCHHUS] OTHOCUTEIBHOIN MOrPEIIHOCTH U3MEpEeHU U pacyera
BEJIMYMH, IPUMEHIEMBIX U IPUBEACHUS 00bEMHOI0 pacxojia U o0beMa rasza mpu padOdYmx YCIOBHIX K
CTaHJAPTHBIM YCIIOBUSIM, IpPU YCJIOBHUH, 4YTO OLEHKA JIOBEpUTEIbHBIX TIPAaHHUI] OTHOCHUTEJIBbHOM
MOTPEUIHOCTH U3MEPEHUI 0OBEMHOTO pacxoja U o0beMa Trasa, MPUBEICHHBIX K CTAaHJAPTHBIM yCIOBHUSIM,
BBIIIOJIHEHHAsi B COOTBETCTBMM C pa3jienoM 13, He NpeBbIIaeT 3HAYCHWH, YCTAaHOBJIEHHBIX MJIS
COOTBETCTBYIOILLIEIO YPOBHS TOYHOCTU U3MEpEHUH 110 Tabnuie 1.

9.2.1.3 Jlnanazonsl uzmepeHuil npumensiemblx CU NOIDKHBI MepeKphIBaTh JUANA30H W3MEHEHUS
3HAYCHHUI U3MEPSEMOTO TTapaMeTpa MOTOKA U CPEJIbI.

Eciu MNPUMCEHCHUC OJHOI'0O CU ne oOecrneyuBaeT OXBaT Juara3oHa M3MEHEHHUs 3HauYeHUM
HU3MEPACMOro nmapamMeTpa Ujin HE o0ecIreynBacT HCO6XOI[I/IMYI-O TOYHOCTHh BO BCEM JHAIIa30HEC H3M€p€HHI>i,
TO JOITYCKACTCA UCIIOJIb30BAHNUE HCCKOJIBKUX CH.

9.2.1.4 OcHoBubie CU nomKHBI MMETh YHU(PHUIMPOBAHHBIM aHAJIOrOBBIM, AMCKPETHBIN W/Win
1M(POBON BBIXOJHOM CHTHAI.

Pexomennyercss BbIOMpaTh ocHOBHble CH ¢ 1mu@poBbIM BbIXOAHBIM curHaioM. I[lpu BbeIOOpE
ocHOBHBIX CHM ¢ 21€eKTpUYeCKMM BBIXOAHBIM CHUTHAJIOM cleAyeT otrhaBaTh npeamnodyrenne CHU ¢
BBIXOJHBIM CUTHAJIOM CHJIBI IIOCTOSIHHOTO TOKa OT 4 10 20 MA.

9.2.1.5 OtHocuTenbHasi NOTPEIIHOCTh BBIYUCICHHH OOBEMHOTO pacxoja M oObema rasza mpu
CTaHJApPTHBIX YCIOBHUSX, BBIOJHIEMBIX CpEICTBAMH OOpaOOTKHM IO 3aJaHHBIM MapamMeTpaMm ra3a u
00BEMHOMY pacxojJy raza mnpu paboyuX YCIOBHX, OOYCIOBJICHHAs aJrOPUTMOM BBIYMCICHHUH MU €ro
MPOTPaMMHOM peanu3alnueii, He JoJDKHa rpeBbimath +/- 0,05%.

9.2.1.6 OcHoBurle CU JOJIXKHBI OBITH 3alllUIICHBI OT HCCAHKIMOHHWPOBAHHOTO BMCIIATCIILCTBA B
COOTBETCTBHH C Tpe6OBaHI/I5[MI/I 3KCHJ’IyaTaHI/IOHHOI71 JOKYMCEHTAIIUU U3TrOTOBUTECIIA.

9.2.2 CpencTBo usMepeHnii 00beMHOI0 pacxoaa u o0bemMa ra3a u ero MOHTaX
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9.2.2.1 Y3IIP nomxkeH ObITh OCHAIIIEH, 110 KpallHEH Mepe, OJHUM U3 CIEAYIOIINX BBIXOOB!
a) mocJe0BaTeNIbHBIA HHTEpGelic Tepeaadn JanHbIX, Hapumep RS-232, RS-485 u 1.11.;
0) 4acTOTHBIN, IPEACTABJIAIOIINN pacXxol IpU pabounX yCIOBUSAX;

B) UMITYJIbCHBIN MJIM YaCTOTHO-MMITYJIbCHBIH.

VY3IIP MoxeT ObITh OCHAIIEH CIETYIOIUMHE JOTOJHUTEIbHBIMU BBIXOIaMU:

a) JIOTIOJIHUTEIIbHBIN YaCTOTHBIMH;

0) 1 (poBOI BBIXO/ COCTOSHUS;

B) uHTepdelickl mepenaud NaHHbIX (Hanpumep, Ethernet, mociegoBaTenbHbIA, AOCTYHHBINH AJs
YTEHUS);

r) aHasorosbie (4 - 20 MA).

BbeIxoapl, mpencTaBisIONINe 3HAYCHHE pacxoia, MOJDKHBI (pyHKmuoHupoBath 10 120% ot
MakcuMaibHoro pacxona Y3IIP. Moxer ObITh mpeaycMoTpeHa (PYHKIMS OTCEYKHM HH3KOTO pacxoa,
KOTOpasi yCTaHABIIMBAET BHIXOJHON PAacXoJl Ha HOJb, KOTJa yKa3aHHBIM pacxoj] HWKEe MUHUMAIHHOTO
3Ha4YeHus1. /i peBEpCUBHBIX MTOTOKOB MOTYT MPEIyCMAaTPUBAThLCS J1Ba OT/ACIBHBIX BBIXOJA PACXOAa WU
MOCJIC0BATEIbHBIC 3HAYCHHMSI TAHHBIX, YTOOBI 00JIETYUTh pa3/iebHOE HAKOTUICHHE 00BEMOB.

9.2.2.2 Bce BuyTtpennue yactu Y 3IIP, numeroniye KOHTaKT ¢ ra3oM, JOJKHBI OBITh U3TOTOBIICHBI U3
Marepuaia, XMMAYECKH HEUTPAIbHOTO K Ta3y U €r0 KOMIIOHEHTaM.

Konctpykuus Y3IIP, a Taxke npuMeHseMble P MOHTaXe (piaHIbl, OONTHI, Taiiku, MIMUIBKH U
YIUIOTHUTEbHBIE POKJIAJKN JOJIKHBI ObITh PACCUMTAHbl HA MAKCUMAJIBHOE JaBICHUE U MAaKCUMAaJIbHYIO
Y MUHUMAJIbHYIO TEMIIepaTypy rasa.

Bce napyxubie yactu Y3IIP, npeaHasHaueHHOTO AJi1 IPUMEHEHUS] HA OTKPBITOM BO3JIyX€, JOKHBI
M3TOTaBJIMBATHCS U3 KOPPO3ZHMOHHO-CTOMKOIO MaTepualia Wid UMETh MOKPhITHE, CTOHKOE K aTMOC(EpHBIM
BO3JEHCTBUSAM.

9.2.2.3 Monrtax Y3IIP BBINOJHAIOT B COOTBETCTBHU C TPEOOBAHHMSIMM €ro 3KCILTyaTallMOHHOMN
JOKYMEHTAI1H.

Mecro ycranoBku Y3IIP Ha TpyOonpoBoje BEIOUPAIOT C y4€TOM HEOOXOAMMOCTH 00eCeueH sl ero
3alUTHI OT Y/1apOB, MEXaHUYECKUX BO3EHCTBHI, MPOU3BOACTBEHHON BUOpALlMK U BHEIIHUX MarHUTHBIX
MIOJIEH.

3anpenjaerca pacnojiarate Y3IIP B MecTax BO3MOKHOTO CKOIUIEHHS BOJIbl. PaccrosHue ot
HarpeBaTeNbHBIX TpuOopoB 10 Y3IIP momkHO OBITH HE MEHEe YyKa3aHHOTO B JKCIUTyaTallHOHHOW
nokyMeHTanuu uroropurens Y 3I1P.

V3I1IP He pekoMeHAyeTCsl YCTaHaBIMBATh HA y4acTKaxX TPYOOIPOBOJIA, TJI€ BO3MOXHO CKOTUICHHE
KOHJIEH caTa.
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Pexomennyercsi coOirofaTh CIeIylOIME MEphl M0 CHW)KEHHUIO BIMSHHUS Ha Tokasanus Y3IIP
IyJIbCalUi pacxoJa U JaBJICHHs ras3a:

- obecrieunBaTh YCTOMUMBYIO padOTy peryssiTOpoB JaBiIeHUs Npu ux Hanuuuu Ha Y UPT;

- peryJsiTOphI JaBJICHUs 0€3 IMIYMOTIYIIUTENsA, pad0TaIONIMe HA KPUTHISCKOM PEXUME, pa3MeIlaTh
nocie Y3IIP;

- IpU YpPOBHE IyJbCAlMi Pacxoja, MPEBHIMIAIONIEM IPEIebl, YCTAaHOBICHHBIE HM3TOTOBUTEIEM
V3IIP, ucnonb3oBaTh aemidep myabCarmii.

9.2.2.4 He nonyckaeTcsi HaJIMuMe O0CaJIKOB U OTJI0KEHUI Ha BHyTpeHHel noBepxHocTu UT u VY3IIP.
Ocob6oe BHUMaHUE TOJHKHO OBITH 0OpPAIIeHO Ha 00ecrieYeHne YUCTOTHI ToBepXHOCTH [IDA.

[Tpumeuanue - OTIOXKEHMS, KOTOpPbIE MOTYT IPHUCYTCTBOBATb B TEXHOJOTMYECKOM IIpoIEcce
(Hampumep, KOHIEHCAThbI, IVIMKOJIM, AMHUHbBI, MHCMOWUTOpBI, BOJA WM Clie[bl He(TH, CMELIAHHOW C
OKAJIMHOM, TIpSA3bI0 WM IIECKOM), MOTYT BO3/EHCTBOBAaTh Ha TOYHOCTh Mokazanuil Y3IIP nyrem
YMEHBIIEHUs €r0 IUIOMAAU IONEPEYHOI0 CEYEHHUs, COKPALEHUs JUIMHBI aKyCTUYECKOM TPACKTOPUH H
ocialieHus ylabTpa3ByKOBOI'O UMITYJIbCa.

Eciim B ra3oBoM IOTOKE NPENIOJAraeTcs HaJU4Yhe WHOPOAHBIX BEILECTB, PEKOMEHIYETCs
ycranoBka YOI Beime no teuenuto ot UT, a B cirydae uzMepenus pacxona u o0bema raza peBepCHBHBIX
IIOTOKOB PEKOMEHIyeTcsl ycTaHoBKa YOI kak BhIlIE 10 TEYEHHUIO, TaK U HIKE 10 TedeHuro ot UT.

Kontpons cocrostaust moBepxHoctu Y3IIP u UT moxer ObiTh BhIMOMHEH 0e3 nemoHTaxka UT, ¢
MTOMOIIIBIO AHAO0CKOMA ((HUOPOCKOTA HIIH BHICOCKOIIA).

BBox sHzmockoma BO BHYTpPEHHIOK noyIocTh MT OCyIIECTBIAIOT 4Yepe3 OJHO WM HECKOJIBKO
OTBEPCTHM, pacloNoKeHHbIX B cTeHKke UT. BHyTpeHHMit nuameTp oTBepCTUi 1 BBoJa dHA0ckomna B UT
He nospkeH npesbimath 0,13D. OTBepctus Ass BBOAAa SHAOCKONA BO BHYTpeHHIOI mosiocth UT He
Jomyckaercst pacnoiaraTb Mexay I1DA, mpu 3ToM paccTosHue OT oTBepcThs 0 Ommkaiimero II9A
JOJKHO ObITh HE MeHee 1D.

[Tpu oOnapyxenunm Ha BHyTpeHHeW mnoepxHocTd WT umm Y3IIP kakux-nubo OTIOXKEHMH HX
HEO0OXOUMO YIAJIHUTh.

9.2.2.5 TIpu montaxe Y3IIP Ha TpyOOnpoBOJe KOHTPOIHMPYIOT MPAaBUIBHOCTh €r0 OPUEHTALUU Ha
COOTBETCTBHE HAIPABJICHUIO TOTOKA ra3za B TPyOOIIpOBOJIE.

Jis ynuoTHeHus: (UIaHIEBBIX COEJMHEHUH cielyeT NMPUMEHATh YIUIOTHUTEIbHbIE MPOKIAJIKU C
POBHBIMH KpasiMH 10 BHYTPEHHEMY U HApyKHOMY KOHTYPY. YCTAaHOBKY YIUIOTHUTENIBHBIX IPOKIIAIOK
ClleAyeT TMpPOU3BOAMTH TAaKMM 00pa3oM, 4YTOObl OHM HE€ BBICTYNAIM BO BHYTPEHHIOI TOJIOCTb
TpyOoIpoBoa.

Kopnycusle Y3IIP ycTaHaBIMBarOT Ha CBOE€ MECTO 1OCJIE 3aBEPUICHMSI TUAPABINYECKUX UCIIBITAHNN
U ONPECCOBKU TpyOOIpoBoja (Ha BpeMs MPOBEACHUS THIPABINYECKUX HCIBITAHUA U OMPECCOBKU Ha
mectro Y3IIP crnenyer ycraHOBUTH BpeMeHHYIO BcTaBky). llepen ycrtanoBkoit Y3IIP Ha wmecto
TPYOONPOBOJI TOJKEH OBITh BBICYILIEH U OYHILIEH.
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MoHTax MMPpOU3BOAAT TAKHUM 06pa30M, YTOOBI HMCKJIIOYHMThH MOBPCIKACHHUC U CHABJIMBAHUC
QJICKTPHUYCCKUX KabeJeH. HpI/I 9TOM CHTHaJbHBIE Kaben 3alIUIIAI0T OT BJIMAHHUA SJICKTPHUUYCCKUX ITOMEX,
a CHUJIOBBIC Ka0en IPpOKIAAbIBAIOT HA JOCTATOYHOM YAAaJICHUU OT CUT'HAJIbHBIX.

9.2.2.6 Tlokazanus Y3IIP 3aBucsaT OT pacnpeneieHus CKOPOCTEH MOTOKA raza B U3MEPUTEILHOM
ceueHuu. CreneHb BIMSHMS paclpellelieHusl CKOpOCTeN MMoToka Ha nokazanus Y3IIP 3aBucur ot uucna
aKyCTMYECKHUX KaHaJoB M MX KoHpurypamuu. Tak, mHorokanamneHbie Y3IIP MeHee 4yBCTBUTENBHBI K
pacrnpeiesieHuI0 CKOpOCTEN MOTOKA, YeM OJJHOKaHAJIbHbIC WU AByKaHainbHbie Y 3I1P.

JUid MCKIIIOYEHMsT WIM CHUXKEHUS BIIMSHUS MCKaOXEHUH NpoQMIs CKOPOCTH IOTOKa rasa B
n3MeputesbHoM ceueHun Y3IIP, 1o ¥ mociie Hero ycTaHaBIMBAIOT NPSIMOJIMHEMHbBIE LUIUHAPUYECKUE
yuactkn WT, umerommue Kpyrioe BHYTPEHHEE CEUEHHE, [UIMHA KOTOPBIX JOJDKHA COOTBETCTBOBATH
TpeOOBaHUAM, YKAa3aHHBIM B SKCILTyaTallMOHHOM qokymeHTanuu Ha Y 3I1P.

st ypoBHSI TOUHOCTH U3MepeHuit b pekoMenayercs mpu BbIOOpe UTHH MPSIMOJIMHEUHBIX Y4aCTKOB
UT pykoOBOICTBOBATHCS CIHEAYIOUIMMH IIOJOKEHUSIMHU, €CIM 3TO HE MPUBOAUT K HAPYIICHUIO
TpeOOBaHUH, YKa3aHHBIX B SKCILTyaTallMOHHOMN JoKyMeHTanuu Ha Y 3I1P:

- npu orcyrctBur Ha paccrossHun MeHee SODN mepen Y3IIP MC, co3paromux 3akpyTKy HOTOKa
W/WHM CYIIECTBEHHYIO aCHMMETPHIO pacHpelesieHus CKOpocTeil moToka (He3aBucuMo oT uucia MC,
Haxoasmuxcs Mexay 3tuM MC u Y3IIP), oGecnieunBarot amny npsiMmonuHeiiHoro yuactka UT mepen
V3IIP e menee 20DN;

- JUTMHA TpsIMOJIMHEHHOTro ydacTtka Mexay Y3IIP u ycranoBnenusim nepen HuMm MC, co3naromum
3aKpYTKY MOTOKA W/WJIM CYIIECTBEHHYIO aCHMMETPUIO paclpeesieHusl CKOpOCTel OTOKa, TOJKHA OBITh
ne menee S0DN;

- nocie Y3IIP ycranaBnuBaroT npssmonauHenHblid yuactok UT nmunHoit He menee SDN.

[Tpumeuanune - K MC, cozpatomum 3akpyTKy MOTOKA W/WIIM CYIIECTBEHHYIO aCHUMMETPHIO
pacrpeneneHus CKOpoCTeR OTOKa, OTHOCAT:

- IOCJICJIOBATEIILHO pa3MENICHHBIC B PAa3HBIX TUIOCKOCTSX JBa KOJICHA WIH 0oJiee, PAaCCTOSHUE
Mexay kotopsiMu MeHee 30DN;

- CMEIINBAOLIME TOTOKH - TPOVHUKHY;
- PeryisaTophl JaBICHUS;
- HE TIOJIHOCTBIO OTKPBITYIO 3aII0OPHYIO apMaTypy;

- COBMCHICHHBIC MC, COCTOAIIMUE M3 KOJICHA U TpOﬁHHKa, pacCTosdIHruC MCKIAY KOTOPBIMU MCHCC
18DN.

IIpn OTCYTCTBMM JOCTYIIHOTO IMPOCTPAHCTBA U NPSIMOJMHEWHBIX ydacTkoB MT mocrarounoi
JUTMHBI WX OTCYTCTBUM MH(popMaiu o BaussHuM KoHpurypauuu UT Ha nokasanus Y3IIP npumenstor
@II. Tun ®II, a Takke mecto ero pacnosioxxkenus B UT gomxHel ykaseiBaThcs n3rorosurenem Y 311P.

Jlns ypoBHS TOYHOCTH M3MepeHMM b pexkomeHayercs npuMeHsaTh cxeMbl MoHTaxa Y3IIP ¢ ®II u
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npsmonuHeiiHbM yuyacTkoM UT mexny ®@II u Y3IIP nymnoit He Mmenee 10DN niu BBIOJIHATE OBEPKY
(xamuOpoBky) Y3IIP coBMecTHO ¢ mpumensiembiM DI1.

9.2.2.7 Cmemenue oceil xopnycHbix Y3IIP u npuneratomux k Hemy ydactkoB WUT, a Takxke
OTKJIOHEHHUSI BHYTpeHHUX auameTpoB Y3IIP u npuneraromux k HeMmy ydyactkoB WT He I0JDKHBI
MPEBBIIATh 3HAYCHHUM, yCTaHOBJICHHBbIX u3roroButenaemM Y3IIP. Eciau 3Tu 3HaueHUs HE OTOBOPEHBI
M3TOTOBUTENEM, TO /Ui KOPIYCHBIX Y 3IIP BHIMOMHAIOT HUKETIPUBEACHHBIE TPEOOBAHUS.

Cpennwmii BHyTpeHHUH auamerp ceuenus UT wmm ero (naHma, pacmoioxkeHHOT'0 HEMOCPEICTBEHHO
nepen koprycom Y3IIP, He nomxken otnuyarbes 6osnee yeM Ha 3% OT 3HaUEHUSI CPEAHET0 BHYTPEHHETO
JTuaMeTpa BXOJHOTo ceueHus kopmyca Y 3I1P.

Ecnu 3HaueHue OTKIIOHEHMsI cpeAHEro BHYyTpeHHero nuamerpa cedenus WT unu ero ¢rnanuma,
PaCIOJIOKEHHOTO HEMOoCpencTBeHHO mnepen koprmycoMm Y3IIP, oT cpeaHero BHYTpeHHEro auamerpa
BXOJHOro cedyeHus kopmyca Y3IIP menee 1%, To cunrarot, 4To ycTyn, 0Opa30BaHHBIN 3a CYET Pa3HOCTH
BHyTpeHHux nuameTtpoB UT u Y3IIP, He oka3biBaeT BiuaHUA Ha noka3zaHus Y 3I1P.

Ecnu 3HaueHue ykazaHHOro OTKJIOHeHMs Oosiee 1%, HO He mpeBbiaeT 3%, TO MPU OLICHUBAHUU
MOTPEHIHOCTH pE3yJabTaTOB HM3MEPEHUH pacxoma W o0beMa ra3a y4YUTHIBAIOT JONOJHHUTEIBHYIO
COCTAaBJISAIOLIYIO, KOTOPYIO PaCCUUTHIBAIOT 110 opMyIie

5.5
GSZSTT,(%)

rie 5 - CpeHUI BHYTPEHHUI 1MaMeTp BXOJHOro ceueHus: kopnyca Y 3IIP;

D; - cpeanuit BHyTpeHHuil tuamerp UT umm ero ¢nanna B Mecte ero crbikoBku ¢ Y 3IIP.

Ecnu BHyTpenHuil nuamerp koprnycHoro Y3IIP menee BHyTpennero nuamerpa UT u oTkioHeHue
BHyTpeHHero auamerpa MT oT BHyTpeHHero auamerpa BXOJHOro cedeHus: kopmyca Y3IIP (umm ero
BXoJHOTo (hnaHma) mnpesbimaer 1%, To mo corjacoBaHuio ¢ usroroButenem Y3IIP nomyckaercs
BBIIIOJIHATB CONpPsKeHHUE ero kopmyca ¢ UT myrem npuMeHEHHs KOHHYECKHMX IEPEXO00B, Yroil KOHyca
KOTOPBIX HE JI0JKEH mpeBblaTth 14°. KoHnueckue nepexoabl MOTyT ObITh BBIIIOJIHEHBI HETIOCPEICTBEHHO
B Koprryce Y3IIP. IIpu aToM criegyeT ydecTs cienyronue TpeOoBaHus:

- OTKJIOHEHHE BHYTPEHHHMX JHaMETpOB KOHYCHoro mnepexoxa u WT, a Taxxke OTKIOHEHHE
BHYTPEHHUX JMaMETPOB KOHYCHOTO INEepexoja M KopIyca pacxojoMepa (WIM ero BXOAHOro (¢uiaHIa) B
MeCTaX UX CTHIKOBKHU HE JIOJKHBI ITpeBbIIIaTh 1%;

- HM OJHO 3HAUYE€HHE BHYTPEHHEro IUaMeTpa B JOOOM IIONEPEYHOM CEUYECHUM KOHHYECKUX
NePEeX0J0B HE JIOJDKHO OTiaM4aThest Oosee yem Ha 0,5% OT cpenHero BHYTPEHHEro JuameTrpa 3TOro
CCUCHHMS.

9.2.2.8 Ha yuactke UT nnunoit 2D, pacnionoskeHHOM HerocpeAcTBeHHO nepes koprycoM Y 3IIP, Hu
OJTHO 3HAYeHHE BHYTPEHHETO JHaMeTpa B JIIOOOM MONEPEYHOM CEUYEHUHU HE JOJDKHO OTIMYaThes Ooiee
gem Ha 0,5% OT cpemHero BHyTPEHHET0 JUaMeTpa 3TOr0 y4acTKa.
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Ha yuactke UT pnunoit 2D, pacnonokeHHOM HemocpencTBeHHO mocie kopmyca Y3IIP, vu ogHo
3Ha4eHHWE BHYTPEHHEro JAuamMeTpa B JIIOOOM IIONEPEeYHOM CEYEHHH Ha 3TOM OTpe3Ke HE JOJKHO
oTnyatbes Oosee ueM Ha 3% OT cpelHero BHYTPEHHETO AMaMeTpa BBIXOAHOTO ceueHus kopiyca Y 3I1P.

9.2.2.9 3a mpexnenamu yyactkoB UT nmunoit 2D, pacnonokeHHBIMH HETIOCPEACTBEHHO JI0 M ITOCTIE
kopryca Y3IIP, Ha anuHe HeoOXoMuMbIX psMonuHeHbIx yaacTkoB UT no u mocne Y3IIP BeimonHstoT
cnenyrome TpeOOBaHMS:

- m3ru6 UT He momkeH npeBeImaTth 5°;

- pa3HULA CPEJHUX BHYTPEHHUX IuaMeTpoB ceueHui cekuuil T B MecTax MX CTBIKOBKH HE IOJDKHA
npesbiliaTh 3%, MPU 3TOM BbICOTA YCTyINa B MecTe coequHeHus cekuuii T He nomkHa npesbimath 2%
cpeaHero apu(pMEeTHYECKOro 3Ha4eHUs UX AUaMETPOB;

- HU OJIHO 3HA4Y€HHE BHYTPEHHET0 IMaMeTpa B J000M ronepeyHoM ceueHnu cexuuid U'T He 1omxHo
oTMyatbes 6osee ueM Ha 3% cpellHero BHYTPEHHEro JUaMeTpa 3TOH CeKLuu.

9.2.2.10 Cpennuii BHyTpeHHuHl aumamerp Yyuactka WT mmmnoit 2D, pacnonoxeHHoro
HernocpeacTBeHHo nepen koprycom Y3IIP, ompenenstorT kak cpeiHee apu(pMETHUYECKOe pe3yabTaToB
U3MEpeHuil He MeHee 4eM B Tpex nonepeuHsix ceueHusix UT, pacnonoxeHHbix Ha paccrosiHusx 2D, 1D
oT Y3IIP 1 HenocpeaCTBEHHO Ha BBIXOJE U3 3TOr0 y4acTKa, a B KaKJOM U3 3TUX CEUEHUH - HE MEHEEe YeM
B YETHIPEX JUAMETPAIIbHBIX HAIIPABJICHUSAX, PACIIONOKEHHBIX 110/ OAMHAKOBBIM YIJIOM JIPYT K APYTY.

9.2.2.11 Cpennnii BHyTpennuil nuametp cexuuit UT, pacnonoxennsix nepen Y3IIP Ha paccrosuun
6onee 2D ot ero xopmyca, a Taxke cexiuii T, pacrionoskeHHsix nocie xkopmyca Y 3IIP, onpenensror kak
cpenHee apudMeTHYECKOe Pe3yIbTaTOB M3MEPEHHIl HE MEHEee ueM B JABYX MomnepeuyHbix ceueHusix UT
(1Ba U3 KOTOPBIX PacIIONOKEHBI HA BXOJIE U BBIXOJI€ YUacTKa), a B KaXJ0M M3 3TUX CEYEHUU - HE MEHee
4eM B YeThIPEeX IUaMETPAIbHBIX HAMPABICHHSIX, PACIONOKEHHBIX MPUONU3UTENBHO O] OJMHAKOBBIM

YIJIOM JIYT K JIpYTY.

9.2.2.12 Cpenuuii BHyTpeHHUH AuameTp BXoIHOTO (BbixoaHOro) ceuenus Y3IIP, ceuennii UT unu
ux (raHIeB B MeCTaX MX CTBIKOBKM MEXIy co0O0il OmpenensioT Kak cpenHee apudmernyeckoe
pE3YJIBTaTOB U3MEPEHHUM HE MEHEE YEM B YETHIPEX AMAMETPAJIbHBIX HAIIPABJICHUSAX, PACIIOJIOKEHHBIX 110/
OJIMHAKOBBIM YIJIOM JIPYT K JAPYTY.

9.2.2.13 Kontponb TpeboBaHMH, yka3aHHBIX B 9.2.2.7 - 9.2.2.9, ocylIecTBISIOT Ha OCHOBaHUU
pe3yabTaTOB HM3MEpeHHi BHYTpeHHHX auamerpoB MT He MeHee 4eM B UETHIPEX AMaMeTpallbHBIX
HaNpaBJICHUAX, PACIIONOKEHHBIX IO/l OJMHAKOBBIM YIJIOM IPYT K JIpYTy, B CEUEHMsX, YKa3aHHBIX Ha
pucyHke 3.

IIpu Bapuante yctaHoBkM Y3IIP ¢ KOHMUECKMMU MEepexoaaMu BHYTPEHHUE AUAMETPbl B CEUEHUSAX
K2, P1, P2 u [I1 (cm. pucyHok 3) HEe u3MepstoT, eciii KOH(DY30p U 1uddy30p BHIMOTHEHBI B KOPITyCe
V3IIP.

Ecnu nnmHa npsMmonuHenHbIX ydacTkoB cexkuuil T, npumsikaromux k kopnycy Y3IIP, He menee
HeoOXxoauMon st uckmoueHust BiaustHus MC Ha mnokasanus Y3IIP (cm. 9.2.2.6), To BHyTpeHHHE
nuametpsl B cedeHusix Al, C1, C2, C3 u C4 (cM. pucyHOK 3) HE U3MEPSIOT.
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HanpaeneHue
noTokKa
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Pucynok 3 - Ceuenust T, B KOTOPBIX BBIIOJIHAIOT U3MEPEHUS
BHYTPEHHET0 IMaMeTpa B ciy4asx: a - yctaHoBku Y 3[1P
C KOHWYECKUMU Tepexosiamu; 6 - ycraHoBkH Y 3I1P
0€3 KOHMYECKUX MEePEX0I0B

TpeboBanne k m3rudy WT, ykazannoe B 9.2.2.9, cumraercs BBIOJHEHHBIM, €CIH BHU3YaJbHO
OTKJIOHEHHE OT npsiMonuHeitHocTu UT He oOHapyxuBaeTcs.

9.2.2.14 Csapnoil moB ¢nanua UT, pacnonoxennoro nepen kopmycom Y3IIP, nomkeH ObITh
MOJTHOCTBIO MJTM YACTUYHO 3aUMIIIEH.

[Tocne mpoBeneHUs 4aCTHMUHOM 3a4uCcTKU cBapHOoro mBa ¢uanua UT HeoOXonauMo mHpoOBEpPHUTH
BbINOJIHEHUE TpeboBanuit 9.2.2.7.

Jnst mzrotoBnenust U'T MOryT MCIIONTB30BaThCs CBapHBIE TPYOBI TOIBKO B TOM CIIy4ae, €ClIi CBapHOM
LIOB HE SBJSAETCS CHUPAIBbHBIM.
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Ha yuactke UT nnunoit 2D, pacnonoskeHHOM HemocpeacTBEeHHO nepena kopiycoM Y3IIP, BeicoTa
BaJIMKa MPOJOJBLHOTO IIBa He JobkHa npesbimaTh 0,005D, monepeunoro - 0,0025D.

3a npenenamu ywactka WT pmounoit 2D, pacnonoxennoro mnepen Y3IIP, Beicota Baiuka
nponaonsHoro msa Ha T He momkHa npesbimats 0,015D.

BricoTa Banmka momnepedyHoro mBa B MecTax CTblka cekuui WT, pacnosiokeHHBIX 3a MpenesiaMu
yuactka UT pnunoit 2D nepen Y3I1P, e nomkHa npessimats 0,01D.

[Tocne xopmyca Y3IIP BbicoTa Banuka morepeyHoro u mnpojosibHoro mBa Ha UT He nomkna
npesbimars 0,015D.

9.2.2.15 Ecnu II9A ycranaBiauBaroTcsi Ha HapyxHyro noBepxHoctb UT, To UT nomkeH oTBedarsb
CIIEIYIOLTUM TpEOOBAHUSIM:

a) Ha VT He nomKHO OBITh CIMPATIBHBIX WM CTHIKOBBIX IIBOB, BMSATHH U APYTHX NOBPEKICHUM;

0) B mecrax ycranoBkH [IDA orkioHeHue iroboro BHyTpeHHero nuamerpa UT ot ero cpemnero
BHYTPEHHETO JUaMeTpa He JIOJDKHO MPEBBINIATH 3HAYCHHSI, YCTAHOBICHHOTO U3rOTOBUTEIIEM.

PexoMenayemoe nomyckaeMoe 3HaU€HHUE OTKIIOHEHHUS:

- 0,5% nna Y3IIP ¢ mpenenomM 0CHOBHOM JOMycKaeMoil morpemHocty He 6omuee 1%;

- 1,0% nna Y3IIP ¢ npenenom 0CHOBHOM aomyckaemoi norpemHoctu 6omnee 1% u e 6onee 2,5%;
- 1,5% nuist Y3IIP ¢ nmpenenom OCHOBHOM JI0ITycKaeMoi morpemHoctu 6onee 2,5%;

B) OTKJIOHEHHE cpeHero BHyTpeHHero auameTpa UT B mpogonbHoil nminockoctu ycraHoBkH [1DA ot
cpenHero BHyTpeHHero auamerpa WT He JOMKHO TNpeBbINIaTh 3HAYEHMs, YCTAHOBJIEHHOTO
U3TOTOBUTEIIEM.

Pexomennyemoe nonyckaemoe 3Ha4eHHE OTKIOHEHUS:

- 0,25% nns Y3IIP ¢ npenenomM oCHOBHOM JOMMycKaeMoil morpenHocty He 6onee 1%;

- 0,5% nna Y3IIP ¢ mpenenom ocCHOBHOM JomyckaeMoit morpemHoctu 6oiee 1% u He 6omee 2,5%;
- 1,0% nna Y3IIP ¢ npenenoM 0CHOBHOM JomyckaeMoi orpemrHoctu 6omiee 2,5%.

TpeboBanusi nepeuncienuid 0) U B) AOMYCKAeTCsl KOHTPOJIMPOBATh MO pe3yibTaTaM HM3MEpEeHUi
HapyxxHoro nuamerpa UT.

9.2.2.16 Ecnu II1DA ycraHaBnuBaroTcs Ha HapyxHyr0 noBepxHocTh UT, To mepen Hauamom padbor
no MoHTaxy IIDA nomxeH ObITh ycTaHOBJIEH MaTepuan cTteHku WUT, a Takke ompeseseHsl cienyromue
rapamMeTpsl:

- HapyxHbIi auametp UT B Mectax ycranoBku [19A;
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- cpeaHui HapyxHblil tuamerp UT;
- cpenHuil HapyxHbIM nuameTp YT B npoosibHOM IIOCKOCTH yCTaHOBKHU [1DA;
- cpenHsis TonmuHa creHku UT.

Cpennee 3HaueHue HapykHoro pauamerpa HMT ompeaensioT kak cpeaHee apuMeTHIECKOE
pe3yabTaTOB M3MEPEHUU HAPYKHOTO JIMaMeTpa B JUAMETPAIbHBIX HAIMpPaBICHUSX, YKAa3aHHBIX Ha
pucyake 4 wu o0o3HaueHHbIX cumBoiamMu by, by, bs m bs, B ceuenusax ycranoBku IIDA,
nepneHauKyIspabIx ocu UT.

B ka)xnoM quameTpanbHOM HalpaBJICHUH BBITOJIHAIOT TPU U3MepeHus HapykHoro auamerpa UT.
Pacuer cpennero HapyxHoro auamerpa WUT BeIMOTHSIOT 10 popmyIie
4

2
2.2.0i @9

j=1 i=1

D" =

|

*
rae D jj - cpennee apudgmeTndeckoe 3HaYeHHE PE3yIbTATOB TPEX U3MEPEHUI HapyKHOTO AUaMeTpa
B I-M JIMaMeTPaJIbHOM HAIIPABJICHUH |-TO CCUCHHMSI.

Hns pacuera cpenHero HapyxHoro nuamerpa UT B mpoosibHOM TIIOCKOCTH YCTaHOBKH I[IDA,
npoxojsiiei yepe3 Mecta ycranoBku [1DA u oce UT, B kaxI0oM u3 BBIOPAaHHBIX MECT JJISi YCTAaHOBKH
[I9A BBINONHSAIOT 10 TPU U3MEPEHMS HAPYKHOI'O AMAMETpa B IMaMETPAJIbHBIX HANpaBieHUsIX broa (cM.

PHCYHOK 4).

Cpenuuii HapyxHbid auamerp UT B mpomonbHO#N MIOCKOCTH ycTaHOBKU [IDA paccuuThIBalOT 1O
bopmyne

* *

— D +D
DI'DA = %, (35)

* *
rne D1, D, - cpennee 3HaueHue pe3ysibTaTOB TpeX H3MepeHHil HapykHoro auamerpa UT B
JIaMeTpabHBIX HAMPaBIEeHUAX brsa (CM. pucyHOK 4) 11t mepBoro u Broporo [1DA.

Cpennee 3HaueHue ToaMHBI cTeHKH UT ompenensioT kak cpeiHee apudMeTndeckoe pe3ysibTaToB
M3MEpEeHUH B IMaMeTpalibHbIX HallPaBICHUAX, YKa3aHHBIX HA PUCYHKE 4 1 0003HaUE€HHBIX cuMBoJIamMu by,
b2, b3 1 bs, B ceuennsax ycranosku [19A, neprnenaukynspasix ocu UT.
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Pucynok 4 - Ceuenus UT u nuamerpanbHble HapaBiIeHMs,
B KOTOPBIX BBINOJIHAIOT U3MEpPEHUsI HapykHOro quamerpa UT

B xaxxaom AUaMETPAJIbHOM HaAITPAaBJICHUU BBITIOJIHAIOT TPU U3MCPCHUS TOJIIIHUHBI CTCHKN HT.

Pacuer cpennero 3nauenus TonmuHbl cTeHKA VT BBRIMOMHSIOT 10 popmyiie

— 1 &
h=2522.1 30

8
j=1 i=1

rae hjj - cpenHee apupmMeTHdeckoe 3HaYEHHE PE3yIbTATOB TPEX M3MepeHHit TonmuHbl cteHkn UT B

i-i Touke j-ro ceueHust (CM. pUCYHOK 4).

9.2.2.17 OTHOCUTENbHAS] TIOTPELIHOCTh U3MEPEHUSI BHYTPEHHUX JIMaMETPOB HE JTOJIKHA MPEBbIIIAThH

0,1%.

Bryrpennuii nnamerp UT nomyckaercs M3MepATh HEIOCPEICTBEHHO WIIM ONPENENATh IYTEM €ro
BBIYMCIICHHUS 110 PE3yJIbTaTaM U3MEPEHUN Hapy)KHOTO JuameTrpa v ToluHbl cTeHku UT.

Pe3ynpTaThl KaXqoro W3MEpEHHMs BHYTPEHHEro MW HapyxkHoro aumamerpa WT npuBomar k

temneparype 20 °C no dhopmyie
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D

D =
® 140, (t-20) GV

rae O - TemneparypHbli KO3 PUIMEHT TMHERHOTO paciuMpenus marepuana UT;
t - Temneparypa, rpu KOTOpoi MPOBOAWINCH U3MEpPEHUs BHyTpeHHero auamerpa UT.

3HaYeHHs TEMIIEPATYPHOTO KOAGGHUIMEHTA JTUHEHHOTO PACHIMPEHUS IS Pa3IMYHBIX MaTEpHAIOB
paccuutsiBaroT 1o npuioxkenuto I' TOCT 8.586.1-2005.

[Torpemuocts CU mpu m3MmepeHun HapyxkHoro auameTpa WMT W TONIMHBI CTEHKH BHIOMPAIOT
UCXO0/1 U3 HEOOXOIUMOCTH COOJIOACHUS YCIIOBHSL:

* \2 2

D h
— | 8% 44| — | 82 <0,1%, (38
DN, © DN/ " 0. (38)

*
rac D - Hapy>KHbIM HOMUHAJIbHBIK TUAMETP I/IT, MM,

h - HomuHaneHas ToammHa creHku UT, mm;

8D* : 6h - oTHocuTenbHass norpemHocTs CH, mpuMeHsieMbIX JUIsl OIpENeTeHUs HapyKHOTO
nuamerpa v Tonmyasl T, COOTBETCTBEHHO.

[To pe3ynbTaTam U3MEPEHUI U PacueTOB, BHITIOJHEHHBIX B COOTBETCTBHH C TpeOoBaHusamu 9.2.2.10
- 92212 n 9.2.2.16, cocTaBIsAIOT aKT U3MepeHUil reomerpuueckux xapakrepuctuk UT, B koTopom
YKa3bIBAOT:

- HaUMEHOBaHUeE NpeanpuaTus Biagensua Y UPT;
- HAaMMEHOBaHHe 00bEKTa, Ha KOTOpoM pasmerieH YUPT;
- MecTo ycTaHoBKM Y 3IIP npu Hanuumm HECKOJIBKUX U3MEPUTENbHBIX JIMHUN Ha YUPT';

- npumensiemble CU BHyTpeHHero quamerpa (HapyxHoro nuamerpa T U TOJMIKMHBI CTEHKH) U AaTy
UX TIOBEPKHU;

- CCUCHU, B KOTOPBIX OCYHICCTBIIAINCHE USMCPCHUS,
- PC3YJIbTAThI PI3MCpCHPII>i " pacCyYCTOB;,

- JOJDKHOCTb, UWHHUIMaNbl, (aMUIUU TNpeACTaBUTENEH MpeanpuaTvs BlIaJenbla WIK
JKCILTyaTupyrowmen opranusanuu Y PI u opranusanuii KOHTpareHToB;

- AaTy COCTaBJICHUA aKTa.
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Akt cocraBisercss npu MouHtaxe Y3IIP mepen myckom YUPI' B skcrutyaranuio U 3aBepseTcs
HOJIIMCHIO JIMLA/IPEICTABUTEINS OPraHU3al1K, IIPOBOAUBILIETO U3MEPEHNUs, TOAIUCIMH IPECTaBUTENIeH
U IIeYaTsIMU IPEeANpUATHsI-BIIaeab1a Wi aperaaropa Y P n oprannsanuu KOHTpareHTa.

9.2.3 CpencrBa u3MepeHuii JaBJeHUs] U ©X MOHTAXK

9.2.3.1 AOconroTHOE JaBieHHE ra3a JIMOO HM3MEpSIOT HEMOCpeACTBeHHO ¢ mnpumeneHuem CU
a0COJIIOTHOTO JaBJICHHUS, JINOO OMPEACISIOT IIyTeM CYMMHUPOBAHHS U3MEPEHHBIX 3HAaY€HUH M30BITOYHOTO
1 aTMOC(EepHOTO J1aBICHUH.

[Ipumeuanue - OOBIUHO BMECTO HU3MEPEHHOrO0 aTMOC(EepHOro MAaBJICHUA K H3MEPEHHOMY
M30BITOYHOMY JIaBJICHHIO NPUOABIIAIOT TPHUHATOE YCIOBHO-TIOCTOSHHBIM 3HAa4YeHHE aTMOC(hepHOro
naBieHus. HeoOXoAMMO y4UTBHIBaTh, YTO MPH MaJbIX 3HAYEHMSIX HU30BITOYHOTO JABIIEHUS BO3pPACTaeT
BKJIQ/I TIOTPEIIHOCTH M3MEPEHHUsI aTMOC(HEPHOTO JaBJICHUS B IOTPEIIHOCTh ONpeAeTeHus aOCOIIOTHOTO
JABJICHUS, YTO MPUBOAMUT K HEOOXOJIUMOCTH YaCTOW KOPPEKTUPOBKH MPUHATOTO YCIOBHO-IIOCTOSIHHOTO
3HaYeHHUs aTMOC(HEPHOTO AABJICHUS.

[Tpumensite CH abCONMIOTHOTO JaBIEHUSI UM ONPEAEIATh a0CONIOTHOE JaBJIEHUE IO pe3ysbTaTaM
M3MEpEeHHil B pealbHOM MaciiTabe BpeMeHU U30BITOYHOTO U aTMOC(EepHOro AaBJICHUN PEKOMEHIYETCs B
cllydae HapylIeHUs CIEAYIOLIEro YCIOBUS:

Pone ™ Py <0,0063  (39)

pmin

P

akcruryaranuu Y MPT;

rac pamax , Amin HauOo/IbllIee YW HaUMEHbIIIEe aTMOC(l)epHOG AaBJICHUC B YCJIOBHUAX

Pmin - MUHUMaJIbHOE a0COMIOTHOE IaBJICHHE Ta3a B YCIOBUX dkcrutyatanun Y UPT;

0 p - JIOIyCKaeMasl MOrPelIHOCTh U3MEpPEHUsl aOCOIOTHOTO JAaBJICHU, YKa3aHHas B Ta0Onuie 7 1
COOTBETCTBYIOIIETO YPOBHS TOYHOCTH U3MEPEHUM.

AGconoTHOE, U30BITOUHOE M aTMOC(EpHOE JTaBIeHUE ra3a u3MepsoT ¢ npuMmeHenueM 171 moboro
MIPUHINIIA JEHCTBHUS.

Jnis ypoBHe# TouHocTH u3Mepenuit b u B pexomenayercs Boioupats I1]1, y KOTOpBIX cTaOUIBHOCTD
nokazanuit He xyxe 0,1% 3a ro.

I[1]] mnomkeH obecneynBaTh B AMaa3oHe padOUYMX JaBICHUN COOIIOIeHHE TPEeOOBaHMI K 3HAUCHHSIM
JOMYCKAaeMOW TIOTPEIIHOCTH HM3MEPEHUI aBJICHUS ra3a Uil COOTBETCTBYIOIIETO YPOBHS TOYHOCTH
u3MepeHui (cM. Tabmuiy 7).

[Tpu skcryatanuu [1/] Heo6xoauMo yuuTeiBaTh, yTo AaHHbIe CH 4yBCTBUTENBHBI K TEMIIEpaType
OKpY>Karollen Cpeibl.

C nenpr0 MUHMMM3ALUN BIUSHUSA TEMIEPATYpbl OKPYKAIOWIEH CPeNbl Ha PE3yNbTaTbl U3MEPEHUs

www.consultant.ru CrpaHuua 44 us 97
HafeXXHaa npaBoBad noaaep)xka



"r'OCT 8.611-2024. MexrocyaapCTBeHHbIN cTaHaapT. FocyaapcTBeHHas [okyMeHT npegocTaBneH KoHcynbTaHTIoC
cucTeMa obecneveHnst eAnHCTBa 13MepeHuid. Pacxoa v obbeM ra... [lata coxpaHenus: 18.03.2026

JIABJICHUS JUIsl YPOBHEN TOYHOCTH u3MepeHuil b u B pekomenayercs [1J] ycranaBnuBaTh B MOMELIEHUN
WJIU B yTEIUIEHHOM oborpeBaemMoM 1mkady ¢ remneparypoi (20 +/- 10) °C.

9.2.3.2 B kauecTBe 3alOpHO apMaTypbl HAa COEAMHUTEILHBIX TPYOKaX MPUMEHSIOT MIOJbYaThie
KJIanaHbl (BEHTUIIN) WX IIAPOBHIE KPAHBI.

[Tpu monTaxe [1/] pekoMeHayeTCS MPUMEHEHHE TBYXBEHTUIBHBIX OJIOKOB, KOTOPBIE 00ECTIEYHBAIOT
nojkiatouenue I1J] k coenmHUTENbHBIM TpyOKaM, OJOKMPOBKY M COpOC JaBJIEHUS B COEAMHUTEIIBHBIX
TpyOKax, moacoenuHenue 3tanoHHsix CU s koutponst MX T1/1.

9.2.3.3 OT60p naBieHUs Ta3a BBIIOJHSIIOT Yepe3 OTBEpCTHE, pa3MenleHHoe B kopryce Y3IIP wim Ha
npsmonuHeitHoM ydactke UT nmo wmu mocne Y3IIP. Pa3memenue otBepctuii aniss orOopa JaBICHHIMA
Mexay [I19A He nonmyckaercs.

Paccrositane Mexy MecTtoM 0TOOpa JaBiIeHHS, pa3MEIICHHBIM Ha npsiMonuHeiiHoM ydactke UT, u
koprycoMm Y3IIP unu cedenuem A; (cM. pucyHok 4) mpu yctaHoBke [IDA Ha HapyKHOM MOBEPXHOCTH
UT no Y3IIP unu ceuenueM Aj (cM. pucyHOK 4) nipu ycTraHoBKe orOopa fasienus nocie Y3IIP nomxkno
obITh He MeHee 1D u ne 6onee 5D.

Ecnmu nns conpsioxenus kopnyca Y3IIP ¢ UT ncnons3oBanuch KOHUUECKHE MEPEXO/Ibl, TO OTBEPCTHE
s oTOOpa HaBieHUs JOJKHO ObITh pasmemieHo B kopnyce Y3IIP unu ma UT mo VY3IIP. Ilpu
pa3MenicHur OTBepCTHs Juisl 0TOopa napneHus 10 Y3IIP, ycTaHOBICHHOTO ¢ MPUMEHEHUEM KOHUYECKUX
nepexooB, paccrosaue |, M, or ceuenust K; (cM. pucyHok 3) g0 oTBepcTHs i 0TOOpa JaBICHUS
JIOJKHO YAOBJIETBOPATH YCIOBHIO

2 4
I 1 nD’ D
5 <5 | 300 e =S|~ | | @0)

?\‘ pm 4qV max d

rae | - paccrosinue ot Y3IIP 10 otBepeTus s 0TOOpa IaBJICHUSA, M;
A - ko3 pHIHEHT IUAPABIHYECKOrO TPEHHS;

Pmax - MaKcUMaJbHOE pabouee AaBieHue raza, Mlla;

Pm - IWIOTHOCTH Ta3a NpM MHUHHMAIBHOM pabodeidl TeMmIeparype W MaKCHMalbHOM pabodem
JIaBJICHUHU B yCIOBUSX dKcIuryaTanuu Y 3I1P, Kr/M;

g - K03 uuneHT conporusnenus koudysopa Y3IIP.

Koadduuuent runpasnudeckoro tpenus UT moxeT ObITh orpeseneH no gopmyiie

2R, , 187
41
D ReJ) - (40)

i =1,74-2log,,

Jn
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rae Ry, - sxBuBasnieHTHas mepoxoBarocts UT, m.

Koaddumuent conporuBneHus & koH(py3opa VY3IIP omnpenenstor B COOTBETCTBHH C
tpeboBanusamu [3].

Ecnu mecTo orGopa pacmosioxkeHo Ha npsimonuHeiHoM yuactke UT nezaBucumo ot trma Y 3I1P, To
HEOOXOMMO COOJTIOZICHUE CIICTYIONIUX TPEOOBAHUMN:

- MEXy TOUKoi oTOopa u kopirycom Y 3IIP nomkuer orcyrcTBoBaTh MC;
- paccTosiTHuE OT TOYKU 0TOOpa naByieHus 1o omkaimero MC nomkHo 0Tk He MeHee 1,5DN.

Crnenyer n3zberaThb pacroioKeHUs: OTBEPCTHUS Il 0TOOpa JaBJICHUS B HETIOCPEACTBEHHON OJIM30CTH
KaHaJoB, IpeJHa3HaYeHHbIX AN ycTaHoBKU [IDA. OtBepctus ans otdéopa AaBlieHUs, pa3MEIICHHbIC B
kopryce Y3IIP, u oTBepcTHs KaHaoB, NpenHa3HaYeHHBIX 1 [I1DA, MomKHBI pacnoiararbCsi B pa3HbIX
OCEBBIX IIJIOCKOCTAX (Ha pa3HBIX 00pa3yIoUINX) NoBepXHOCTH Kopiyca Y3IIP.

9.2.3.4 OtBepcrue 15 0TOOpA AaBJIEHUS JAOKHO OBITH KPYIJIBIM U IMJIMHAPUYECKUM I10 BCEH ero
TUTHHE.

Huamertp otBepcTus noykeH O0bITh He Ooisiee 0,13D. Pexomennyercst BbIOMpaTh AMaMETp OTBEPCTHS
JUTsl 0TOOpa JaBJIeHUs ra3a B Ipejeiax ot 3 A0 12 MM.

OceBast TMHHS OTBEPCTHS IJIs1 0TOOpA JaBJICHUS JTOJDKHA TIEpeceKaTh OCEBYIO JIMHUIO TPyOOIpoBoIa
u nexars nox yriom (90 +/- 5)° x Hell. B Touke mpoxona depe3 CTEHKY OTBEPCTHE JOJDKHO HMETh
KpyroBoe ceueHue. KpomMku HOKHBI HaXOAWTHCS 3alOJIMLO C BHYTPEHHEH IMOBEPXHOCTHIO CTEHKU
TpyOOonpoBoja U OBITh HACTOJBKO OCTPBIMH, HACKOJIBKO 3TO BO3MOXKHO. YTOOBI TapaHTHPOBAThH
yCTpaHeHHUEe 3a3yOpHH WJIM 3ayCeHel] Ha BHYTPEHHEH KPOMKe, pa3peliaeTcs MUHUMAIbHOE 3aKpYIJIEHNUE,
U, €CJIM 3TO 3aKPYTJICHHE MOXHO U3MEPUTh, €r0 painyc JOKEH ObITh MEHBIIIE OTHOM JecITol nuamerpa
OTBEpCTHS Al 0TOOpa JaBieHus. B coequHsIoNneEM OTBEPCTHH, Ha KPOMKAX OTBEPCTHUSI, TPOCBEPIICHHOTO
B CTEHKe TpYyOOIlpOBOJa, MJIM Ha CTEHKE TPyOONpoBOjAa BOJM3M OTBEPCTHUS Ul OTOOpa JaBJIECHHUS HE
JOJKHBI IPUCYTCTBOBATh HEPOBHOCTH WJIM APYTUE€ OTKIOHEHUS! OT HOpMbI. COOTBETCTBHE OTBEPCTUH IS
oTOOpa JaBleHHs ONpPeAEICHHBIM TPEOOBAHUAM MOXKET ObITh OLIEHEHO BU3YaJIbHBIM OCMOTPOM.

B ropuzoHTanbHBIX 1 HaKJIOHHBIX TPYOOIIPOBOAAX OTBEPCTHS ISl OTOOpA JaBJICHUS Pa3MEIlaloT B
BepxHeld yactu UT mmm kopmyce Y3IIP ¢ OTKIOHEHHMEM OT BEPTHKAIBHOM ILIOCKOCTH, MPOXOIALIEH
yepe3 och TpyOsl, He Oostee 90°.

9.2.3.5 CoenunurensbHas Tpyoka ans nepenauu gasinenus or UT k CU naBneHus nomkHa UMETh
YKJIOH K TOpU30HTaIu He MeHee 1:12.

[Ipy DpUMEHEHHU COEAMHUTENbHBIX TPYOOK, COCTABICHHBIX M3 OTACIBHBIX CEKIHUH, AMaMeTp
YCIIOBHOTO NMPOX0/ia ATUX CEKIUI JT0JKEH ObITh OJMHAKOBBIM. BHYTpeHHUI AHMaMeTp IUIIEKTPUUYECKUX
BCTaBOK He JIOJDKEH OTINuYaThes 6osee yeM Ha 50% OT BHYTPEHHEro IuaMeTpa COeIMHUTEIbHBIX TPYOOK.

PeKOMeHJIyeMBIe 3HAYCHUA BHYTpeHHeFO )II/IaMCTpa COCOANHUTCIBbHBIX TPY6OK HpI/IBe)IeHI)I B
Tabimue 7.

www.consultant.ru CrpaHuua 46 us 97
HafeXXHaa npaBoBad noaaep)xka



"rOCT 8.611-2024. MexrocyaapCTBeHHbI CTaHAapT. ocyaapcTBeHHas
cucTeMa obecneveHnst eAnHCTBa 13MepeHuid. Pacxoa v obbeM ra...

[JokymeHT npepoctasneH KoHcynbTaHTI0C
[aTta coxpaHeHus: 18.03.2026

Tabmuna 7
3HadyeHHE BHYTPEHHETO JUaMeTpa B MM IIPH IJTUHE TPYOOK, M
Tun cpenpt
MeHee 2,5 or 2,5 10 16 ot 16 no 45 ot 45 1o 90
Cyxoti ra3 Ot 3,5 no 10 Ot 6 1o 10 10 10
BKJIIOY. BKJIIOY.
Bnaxusbrii raz <*> 13 13 13 13
3arpsi3HEHHBIN ra3 <**> 25 25 25 38

<*>T"a3, cnocOOHBIN KOHJIECHCUPOBATHCS B COSAMHUTEIBHON TPYOKE, T.€. TOUKU POCHI IO
BJIar€ U YIJIEBOJAOPOJAaM KOTOPOIO MOTYT OKa3aTbCs BBHIIIE TEMIIEpAaTyphl raza B
COEIMHUTENLHOI TpyOKe.

<*¥*>  Ta3, 3arps3HEHUsT KOTOPOTO MOTYT TMPUBECTH K TMEPEKPBITHIO CEUYCHUS
COEIMHUTENLHOUN TPYOKH.

Marepuan coelMHUTENbHBIX TPYOOK JOJIKEH ObITh KOPPO3MOHHO-CTOMKHMM IO OTHOLICHHIO K
U3MEpSEMOMY T'a3y, €ro KOHAEHCATy U COIIYTCTBYIOIIMM KOMIIOHEHTaM (METaHOJI, TJIMKOJIb U Ap.).

9.2.3.6 MX CH armocepHOro naBieHHsS BBIOMPAIOT HCXOI M3 HEOOXOJWMOCTH BBITIOJHCHHS
CJICIYIOIIETO YCIIOBHSI:

2 0,5

P
SRS

, (42
.| " Lp (42

rae 5 p - OTHOCHTEJbHAS MOTPEIIHOCTh M3MEPEHH a0COTFOTHOTO aBiIeHus (CM. TabuILy 6);

8 p, - OTHOCHUTCIIbHAA IMOTPCIIHOCTD I/IBMCpCHI/Iﬁ M30BITOYHOTO JaBJICHHA.

AtmochepHoe naBiieHHe H3MEPSIOT B MecTe pacnosioxkeHuss CH u30BITOYHOTO J1aBlICHUS, €CIH
MOCIIEHEE pa3MEeIEHO B 3aMKHYTOM MPOCTPAHCTBE, MPU HATUYUU B HEM Pa3peKeHUs WM U30BITOYHOTO
naBieHus (HaaayBa), CO3JaBa€MOT0 CHCTEMaMH BEHTHIISIIUU U KOHAUITHOHUPOBAHUS.

9.2.4 CpeacrBa n3MepeHHii TEeMIIEPATYPbl H KX MOHTAXK
9.2.4.1 Temneparypy raza uzmepstot [IT qr060ro nmpuHIHNa 1eHCTBUS.
TepMoaMHAMUYECKYIO TEMIIEPATYPy T'a3a ONPEAEISIOT 1Mo Gopmyine

T=273,15 +t. (43)

[Tpu Be1GOpe CU TemnepaTypsbl cielyeT pyKOBOJCTBOBATHCS CIIEAYIONMMH PEKOMEHAALUAMU:
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- [IT momxen nmers MX, obOecrieunBaromne coOIt0IeHne TPEOOBAHNN K 3HAYCHUSM JIOMyCKaeMOn
OTHOCHUTEIIFHOW TOTPEITHOCTH U3MEPEHUH TEMIIepaTyphl Ta3a sl COOTBETCTBYIOIIETO YPOBHS TOYHOCTH
u3MepeHui (cM. Tabnuiy 7);

- AWaIla30H I/I3MepeHI/Iﬁ IIT JOJIDKECH OBITH MHHHMAJIBEHO JOCTAaTOYHBIM,

- KOHCTpyKTUBHOE HucrnosHeHue IIT (3aluineHHOCTh OT BHEIIHUX BO3JACHCTBUI, HapyXHbIN
IMaMeTp M JUIMHA €ro0 MOHTAaKHOW 4YacTH) JIOJDKHO COOTBETCTBOBaTh TPEOOBAHUSAM, YCTAHOBJICHHBIM
I'OCT 6651 u HacTOAIIKUM CTaHJAPTOM, K U3MEPEHUIO TEMIIEpaTyphI rasa;

- THI KOMIICHCAIMOHHOrO KaOens s monkmodeHus IIT k BropuuHOMy mHpHOOpPY U CcXemy
IIOAKIIOYCHUA (Tpex- HIIN ‘IeTpreXHpOBO[[HyIO) AJid  IOAKIOYCHUA TCEPMOMETpAa COIIPOTUBIICHUSA
BBIOMPAIOT C YYETOM YCIOBHI JKCIUTyaTalldM M MECTa pa3MELICHHsS HOPMHPYIOLIETO M BTOPHYHOTO
npeoOpa3oBaTels.

[Ipu BbIOOpPE BTOpPUYHOrO MpuOOpa CleAyeT Y4YUTHIBATh HOMUHAIBHYIO CTaTHYECKYIO
XapakTepUCTUKY npumMeHsemoro I1T.

Jus  u3MepeHus TeMmIepaTypbl PEKOMEHIYETCSl MPHUMEHSATh TEPMOMETPBI  COMPOTHBIICHUS,
HOMUHAJILHOE 3HaYeHUE conpoTusiaeHus KoTopbix npu 0 °C ne menee 100 Om.

HpI/IMe‘IaHI/IC - Cnoco051 COCAUMHCHUA TCPMOMETpPA COIIPOTUBJIICHUA U BTOPUYHOT'O npeo6pa30BaTeJ1;1
I10 TPEX- UKW YCTBIPCXIIPOBOJHBIM CXCMaM IMOAKIIOUYCHUA ABJIAIOTCA HauoOoJee MpeaANOYTUTCIIbHBIMHU.

9.2.4.2 Temnepatrypy raza u3Mepstor Ha npsamonuneinom yyactke UT no wnu nocne Y3IIP.
Hamnune MC mexny Y3IIP u mecrom ycranosku 11T He nomyckaercs.
Ecnu Temneparypa raza usmepsercs nocie Y3IIP, To BEINOTHSAIOT ciieqyromye TpeOoBaHUs:

- paccrosHue ot kopmyca Y3IIP umu ceuenus A, (cM. pucyHok 4) mpu yctaHoBke IIDA Ha
HapyxHoi mnoBepxHoctu WT no IIT nomxHo ObiTh He MeHee 2D u He Oomee 15D. [lnsa
oqHoHanpasieHHoro mnoroka [IT pexomenayercs ycraHaBiuBaTh Ha yuactke UT, pacrnonoxeHHOM
MEXIY 2D u 5D (rme D" - HapyXHBIH JUaMETp TPyOOIpOBOJa) OT HaXOASIIErocs HUXKE MO TEUEHHIO
¢manna Y3IIP (cm. [2]) wnm ceuenuss A, (cM. pucyHok 4) mpu yctaHoBke [IDA Ha Hapyx HOUH
nosepxHoctu UT;

- ommxkaitimee MC, pasmeriennoe nocne I1T, nomkHo pacnonaratecsi Ha paccTostHUM He MeHee 1D
OT HETO.

Ecnu Temnepatypy raza usmepsitor A0 Y 3IIP, To BEINOTHSIOT clieayromune TpeOoBaHUs:

- paccrosinue ot kopnyca Y3IIP unu ceuenus A; (cMm. pucyHok 4) mpu ycraHoBke [IDA Ha
HapyxxHoi noBepxHocTd UT 1o IIT nomkHO OBITH HE MEHEE TOMYCKaeMOI0 MUHUMAJIBHOTO PACCTOSHUS
Mexnay Y3IIP u 6mmkaiimmmM ycranoBiieHHbIM niepes; HUM MC (cM. 9.2.2.6), B nmpotuBHOM ciayyae Y 3IIP
J0JKEH OBITh KanuOpoBaH BMecTe ¢ yctaHoBiIeHHbIM Ha UT I1T unu ero runb3oi;

- ommxkaitimee MC, pasmemennoe a0 1T, momkHO pacnonaraTbCsi Ha pacCTOSTHUM He MeHee 1D oT
HETo.
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ITpu u3mepeHun pacxojga U 00beMa ra3a peBEpPCUBHBIX IOTOKOB C IpUMEHEHHEM ojHoro Y3IIP
pexomenayercst ycranaBnuBath [IT Takum oOpa3om, 4ToObI MpH HaubOJIEe YacTO HCIOIB3YeMOM
HarnpaBieHun notoka ra3a I[IT pacnomarancs nocne Y3IIP. HesaBucumo ot mecta ycranoBku IIT,
paccrostaue ot kopmyca Y3IIP go IIT momkHO OBITH HE MEHEE JIOMYyCKAaeMOTO MHUHHMAJIBHOTO
paccrosaus Mexxay Y3IIP u Gmxaiimim, ycraHoBiaeHHbIM niepes, HUM MC (em. 9.2.2.6), B mpOTUBHOM
ciydae Y3IIP nomxken OwiTh kKamuOpoBan Bmecte ¢ IIT, ecnm wmHOM BapwanT ycraHoBku IIT He
penycMoTpeH nsroropurenem Y 3I1P.

IIpu wu3MepeHunm pacxoma U o0ObeMa TIa3a pEBEPCUBHBIX IIOTOKOB C INPUMEHEHHEM JIBYX
nocnenosarenbHo ycraHoBieHHbIX Y3IIP IIT pekomenayercs ycranaBnuBaTh Ha yudactke UT mexnay
koprycamu Y3IIP (cwm. [2]).

9.2.4.3 TIT moxer ObITh ycTaHOBIIEH HenocpencTBeHHO B T uiu B ruiib3y (Kapmas).

Hapyxusie nuametpsl kopmyca [IT u runb3sl (pu ee Hanu4uK) AOKHBI ObITH He Oonee 0,13D.
JlonyckaeTcst yBenuueHue HapyxHoro nuamerpa kopmyca [IT u runb3st (mpu ee Hanuuun) g0 0,2D, ecnu
OHHU YCTaHOBJICHBI Ha MpsaMonnHeHoM ydactke T nocne Y3IIP u Tennon3onupoBaHbl, Kak OKa3aHO Ha
pUCYyHKE 5.

nT T

-

DN DN

Pucynok 5 - [Ipumep rernounsossaunn ydactkos UT u IIT

['mybuna norpysxenus I1T, ¢ yueTom JJIMHBI MOHTQKHBIX JI€Tale, T0JDKHA OBITH paBHA JJUHE €r0
MOHTQKHOM YaCTH, YCTAHOBJIEHHOW U3TOTOBUTENEM sl KOHKpeTHOro Tuna [1T.

[Tpumeuanue - JlmuHA MOHTAaXKHBIX neTaned (OOOBIIIKM MU T.M.) JAODKHA OBITh MHHHUMAJIBHO
He0OXO0IMMOM ¢ y4eTOM KOHCTPYKTUBHBIX ocobeHHocTeit T1T.

UysctBurenbHbli aneMeHT 1T nomxen ObiTh pazmertien B UT Ha rimyoune ot 0,1D o 0,7D.

Jns rmy6uH norpyxenust 6ospiie, yeM D/3, pekomennyercs npumenenue 1T wim rumis3 (mpu ux
HAJIMYHH), KOPITYC KOTOPBIX IMEET KOHUYECKYIO (popmy.

[Tpu ycranoBke IIT B rune3y JomkeH OBITH OOecriedyeH HaJeKHBIA TEIUIOBOM KOHTakT. Jlyis
o0ecrieuyeHuns TEMI0BOr0 KOHTAKTa TMib3y 3allOJIHAIOT, Harpumep, *kuakum maciom. I1T norpyxator B
TMJIb3y Ha TOJHYIO €€ TIIIyOMHY (C MOHTaXHBIM 3a30poM). PekomeHnyercsi, yTOOBI 3a30p MeEXIy
O00KOBBIMH cTeHKaMu THIB3bI U [T He mpesbiman 0,5 M.
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YysctButenbHbii  dnemMeHT IIT  pekomenayercs pacmonararb  paguaibHO  OTHOCHUTENIBHO
TpyOOmpoBoOIa.

Jomyckaercsi HakJIOHHas ycraHoBka kopmyca IIT wnu ero ycraHoBka B M3rube KOJE€HA MO OCH
TpyOOImpoBoOIa.

9.2.4.4 Ecom na UT npenycmarpuBaercst Hainuue KoHTposibHoro IIT, To paccrosHue Mexnay
KOHTpoJIbHBIM U pabdounm [IT momxuo Haxomauthecs B mpenenax oT 0,5DN mo 2DN, a yron mexmy
oceBbIMU TuTOCKOCTSIMH WT, B KOTOpBIX pacmonaraiotr padouuii u kKoHTpodbHbIN IIT, nomxen ObITH B
npexaenax 90° +/- 10°.

9.2.4.5 Ecnm TemmepaTypa OKpyXkaromed cpeasl B mpolecce skcmutyatanuu Y3IIP moxer
OTJIMYATHCS OT TEMIIEpaTyphl H3MepsieMoro rasza 6onee yem Ha 40 °C, To Teruionzonupyrot kopmyc ¥Y3IIP

u yuactku UT, kak nmokazaHo Ha pucyHke 6.

AT

r

AT Kopnyc Y3MP Tennowzonauma
—

TR EY LY.

soorieteiedey
e

SEBINSBNNET JOBNS

DN DN

Pucynok 6 - I[Ipumep Teruonzonsauuu kopmyca Y 3IIP u yuactkos UT

9.2.5 CpeacTBa n3MepeHHii IVIOTHOCTH ra3a NPH pado4muXx yCJAOBHAX U HX MOHTAK

9.2.5.1 Jlns wm3MepeHus IJIOTHOCTH Ta3a HpH paboOuuX YCIOBHUSX JONYyCKaeTcs HNpUMEHEHUe
MOTOKOBBIX IJIOTHOMEPOB Jr000ro THma, MX KOTOphIX 00eCHeuyMBarOT M3MEpEHHE IUIOTHOCTU Tras3a C
OTHOCHUTENIbHOM TOrpEIIHOCThI0, HE TPEBBINIAIONIEH 3HAUYE€HUM, YyKa3aHHbIX B Tabmuue 7, i
COOTBETCTBYIOILIETO YPOBHSA TOYHOCTH U3MEPEHUM.

[Tpu ycTaHOBKe MJI0THOMEPA HEOOXOUMO 00ECTIEUUTh CEAYIOLIee:

- 3HAUEHHUs JABJCHUS M TEMIIEpaTyphl ra3a B UYBCTBUTEIBHOM 3JIEMEHTE IUIOTHOMEpPA JOJIKHBI
OBITh KaK MOKHO OJIMoKE K MX 3HaueHusM B Y 3IIP;

- np06a raza JOJI>KHa OBITh III/ICTOI\/'I, O,Z[HO(I)&BHOIZ " HC COACPIKATDH KaKHX-JIH00 HaCTHII,

- IIOTOK Trasa, HpOXO}IfII]_[I/Iﬁ qcpes qYBCTBHTeHBHBIﬁ OJIECMCHT IIJIOTHOMEpA, MOOJIKCH OBITE
JOCTAaTOYHBIM IJId obecrieueHus PE€aKiu Ha U3SMCHCHUA COCTaBa, JaBJICHUA U TEMIICPATYPHI.

YcTpoiicTBa, MpUMEHsIeMble Ha BXOJI€ IIIOTHOMEPOB JUIsl OUUCTKHU NMPOoO OT npumeceil (GuibTpsl U
OCYILIUTENH), HE IOJKHBI U3MEHSITh OCHOBHOM COCTaB M3MEPSIeMOro rasa.
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[Tpo6ooTOOpHOE YCTPOICTBO MIIM YYBCTBUTEIBHBIN 3JIEMEHT IJIOTHOMEPA MOKET ObITh YCTaHOBJICH
HeniocpencTseHHo B MT nubo B OaiinacHyro JuHMIO i1 0TOOpa npob. Jlomyckaercs OCyLIECTBIATh
1oAady rasa B INIOTHOMEDP, CMOHTHUPOBAHHBIM B I'miib3e, ycraHoBiaeHHOM B UT. B atoMm ciywyae Touky
or6opa npoOkl pacnojararoT B 00JIaCTH BBICOKOTO AABJICHMS Ia3a, a TOUYKY BO3BpaTa IpoObl - B 001acTH
HU3KOI'0 JaBJICHUS rasa.

Paccrosinue mexay Y3IIP 1 nmpo60oTOOPHBIM YCTPOMCTBOM TUIOTHOMEPA WIIH €70 YYBCTBUTEIIHHBIM
3JIEMEHTOM B Cily4ae UX pa3MelieHus HenocpeacTBeHHO B UT nokHO ObITh HE MEHEe yKa3aHHOIO B
9242 nna IIT (upu COOTBETCTBHMM AMAMETpPA IOTPY)KAEMOW B IIOJIOCTH TPYOONpPOBOAA YaCTH
IUIOTHOMEpA Mara3ony 3HaueHuil nuamerpa I1T).

[Tpo6ooTOOpHOE YCTPONCTBO IUIOTHOMEpPA WM €ro YyBCTBUTEIBHBIM 3JIEMEHT pPEKOMEHIYeTCs
pasmemats nocie Y3IIP na paccrosinuu He menee 2DN u ne 6osiee SDN.

9.2.5.2 B of0mem ciydae 3HaueHHUs [aBJICHHUS M TeMIepaTyphl raza M, CJIeI0BaTEIbHO, €ro
IJIOTHOCTh B YYBCTBUTEIBLHOM 3JIEMEHTE IJIOTHOMEPA, OTIUYAIOTCS OT 3HaueHui »Tux BenuuuH B Y 3I1P.

[TokazaHus MIOTHOMEpA MEPECUUTHIBAIOT K pabounum ycnosusm Y 3IIP o dpopmyse

_ o PTo (4 1-AT/T Zy

rae Po - mIOTHOCTB rasa B MeCTe YCTAaHOBKU YyBCTBUTEIBHOIO 3JIEMEHTA IUIOTHOMEpPA (TIOKa3aHus
IJIOTHOMEPA);
T, p - TemmniepaTypa u abCOMOTHOE JaBieHuE u3Mepsemoro raza B Y3IIP cooTBeTcTBEHHO;

To, Po - TEMIIEpaTypa 1 a0COIIOTHOE AAaBJICHUC Tra3a B MECTC YCTAHOBKU YYBCTBUTCIIbHOTO 3JICMCHTA
IJIOTHOMEPA COOTBCTCTBCHHO,

Ap: P— Py
AT =T-T,.

Z - x03(pPUIUEHT C)KUMAEMOCTH Ta3a rnpu T, p;
Zy - k03 (HULIHEHT CKUMAEMOCTH Ta3a mpu 1o, Po.

I[onycxaercsl HC TMCpCCUYUTHIBATH IIOKAa3aHHA IIJIOTHOMEpA, CCJIM 3HAUYCHUC OTHOCHUTEIBHOM
MOrpeIIHOCTHU HBMCpCHI/Iﬁ IJIOTHOCTHU Ta3a Ipu pa6oqnx YCIOBUAX, YKAa3aHHBIX B Ta6n1/1ue 7 JJI
COOTBETCTBYIOIICTO YPOBHA TOUYHOCTH, HC MCHCC 3HAYCHHA, PACCUUTAHHOT'O 110 (l)opMyne

5,=38, +100- 1_w. <

1-AT/T |z, )@
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rac 8po - OTHOCUTEJIbHA IOIPEHIIHOCTD I/I3MepeHI/Iﬁ pO .

g n3mepenus TemnepaTypsl U AABJICHUS I'a3a B MECTE€ Pa3MELICHHs YyBCTBUTEIBHOTO JIEMEHTA
IJIOTHOMEpPA UCHOJb3YIOT ero mraTHble CU naBieHus u temnepaTypasl.

Eciu KOHCTpyKIMsl IUIOTHOMEpa HE mpenycMmarpuBaeT Hanuuus mratHoro CU naBnenus, To
3HAUEHUE [ PACCUMTHIBAIOT, MCIOJB3Ysl 3HAYCHHE aOCONIOTHOTO JABIICHUS Ta3a B MECTE YCTAHOBKH
V3IIP u 3HaueHWe pa3HOCTH JABJICHWH raza B MecTtax ycTaHOBKM Y3IIP u 4yBCTBHUTENBHOrO 3JE€MEHTa
I10THOMepa, usmepennoe CU nepenana nasneHus.

CHIKEHHMST Pa3HOCTH TEMIEepaTypbl KOHTPOJIUPYEMOIO IIOTOKAa raza M TeMIeparypsl rasa,
HaxXOJSIIETOCSI B YYBCTBUTEIHHOM DJJIEMEHTE IUJIOTHOMEpA, JOOMBAIOTCS IyTeM pPa3MEIICHHUS
YyBCTBUTEJIHHOTO 3JIEMEHTA IJIOTHOMEPA B IOTOKE U3MEPSEMOT0 raza U/uiy TeIIOU30JISIUEH 2IeMEHTOB
IJIOTHOMEpa, Haxoxsmuxcs BHe UT.

9.2.6 CpeacrBa m3MepeHHii KOMIIOHEHTHOIO COCTABAa W IJIOTHOCTHM ra3a NMpPH CTAHAAPTHBIX
YCJIOBHUSIX U MX MOHTAXK

9.2.6.1 CH xOMIOHEHTHOI'O COCTaBa rasa J0JDKHBI 00ecreunBaTh ONpeAesieHue BCeX KOMIIOHEHTOB
ra3a, MOJISIpHast 10J1s1 KOTOpbIX B Taze npessimaet 0,00005, 3a uckimroueHneM KOMITIOHEHTOB, IPUHSITHIX 32
YCIOBHO-TIOCTOSIHHYIO BEJINYUHY.

Jlist u3MepeHnst CocTaBa MHOTOKOMIIOHEHTHOTO Ta3a MPUMEHSIOT TIOTOKOBBIM WIIM JTAOOPAaTOPHBII
xpomarorpad.

[TorokoBbie Xpomarorpadpl PEKOMEHAYETCS MPHUMEHSTh IPU HEBO3MOXKHOCTH OOECTICUeHUs
HEOOXOAMMOW YacTOThl OMNpEAETICHUsT KOMIIOHEHTHOIO COCTaBa ra3a B XHMMKO-aHAJTUTHUYECKUX
naboparopusix. HeoOxoaumoe unciio npo6 3a OTYETHBIN NEPUO BPEMEHHU OIPENENSIOT B COOTBETCTBUU C
I'OCT 31370.

ITpu BbIOOpE Xpomarorpada cieqyeT YYUThIBaTh, YTO IMOTIPEIIHOCTh M3MEPEHHUS MOJIAPHOM WK
00BEMHOM 1O KOMIIOHEHTOB ra3a JI0JKHAa oOecreurBaTh BBHINOJIHEHUE TPeOOBaHMH K JIOMycKaeMo
MOTPEIIHOCTH  OMpEAeNeHHs] IUIOTHOCTH Tra3a IMpU CTaHJApPTHBIX YCJIOBMUSX W/MIUM OTHOIICHHUS
Ko3QpUIMEHTa CKUMAeMOCTH Tpu padouux YCIOBUSAX K KOI(DQUIMEHTY CKUMAEMOCTH IpHU
CTaHJIAPTHBIX YCJIOBUSAX, NPHUBEIEHHBIX B Talnume 7 JUIsi COOTBETCTBYIOLIETO YPOBHS TOYHOCTH
U3MEPEHUM.

IIpu ompeneneHun mecta orbopa mnpod pykoBoacTBytorcs TpedoBanuamu ['OCT 31370 u
CIICAYIOIIMMU JIOTIOJHUTEIbHBIMUA PEKOMEHIAIUSIMHU

- paccrosaus Mexnay I[13 w mobbpim Ommxaiimmm MC ngomxkubl ObiTh He Menee 2DN mpum
pasmemiennu [13 nepen MC u SDN npu pazmeniennu 13 nocine MC;

- [13 pacnonarator Ha ydactkax TpyoomnpoBogoB YUPI Ha Bxomnom xosuektope nepen UT wim Ha
BBIXOZHOM KoJuiektope nocie UT. Jlomyckaercs pacnonarars 113 na UT.

[Tpu pasmemennu [13 va UT pekomenayercst Touky orbopa mpoOsl pacnonarats nocie Y3IIP Ha
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pacctosinuu He meHee 3DN.

Mecto orbopa npo6 rasa JIOJDKHO OBITh 000pYZOBaHO B COOTBETCTBUU ¢ TpeboBanusmu ['OCT
31370.

I/I3MepeHHe KOMIIOHCHTHOI'O COCTaBa JOJDKHO OCYIICCTBIIATHCA C INPUMCHCHUCM ATTCCTOBAHHBIX
M.

[lpumeyanne - KOMIOHEHTHBI COCTaB NPHUPOJHOTO Ta3a ONPENENIOT B COOTBETCTBHU C
tpedoBanusimu 'OCT 31371.7.

9.2.6.2 [Ins omnpeneneHus INIOTHOCTH Ta3a MPU CTAaHIAPTHBIX YCJIOBUSAX IPUMEHSIOT IIOTOKOBbBIE
IUIOTHOMEPHI JTNOO MTOTOKOBBIE MITH J1a00PaTOPHBIE XpOMATOTpagBbl.

[Tpumeuanue - OnpeneneHne MIOTHOCTH ra3a MPH CTaHAAPTHBIX YCIOBUSX B CIy4ae MPUMEHECHUS
xpomatorpada (IIOTOKOBOTO WM JIaOOPaTOPHOTO) BBHIMONHSIOT IYTEM BBINOJIHEHUS PAcdyeToB IO
dbopmyne (29) mo pesynbraraM H3MEpPEHUN KOMIIOHEHTHOTO COCTaBa Tra3a U TaOyJIHPOBAaHHBIM
(cTaHIapTU30BaHHBIM) 3HAUEHUSM MOJSPHOW Macchl W Kodd@uUIMEeHTa CXKUMAEeMOCTH Tra3a Ipu
CTaH/IapTHBIX yCIOBHSIX (cM. 6.4.5).

[IpuMeHeHre MOTOKOBBIX IJIOTHOMEPOB HE JIOMYCKAETCA ISl 3arpsI3HEHHBIX T'a30B, a TaKKe ras3os,
CHOCOOHBIX KOHJEHCHUPOBATHCS, T.€. TEMIIepaTypa TOUYEK POCHI MO BJAare U YIJIEBOAOPOJAM KOTOPBIX
MOXET OKa3aThCs BBIIIE TEMIIEPATYPhI ra3a B COCIMHUTEIHLHON TpyOKe U paboueil kamepe TIoTHOMEDA.

Metoa u3MepeHus IJIOTHOCTH Ta3a HMpU CTaHIAPTHBIX YCIOBHUSX C HUCHOJIb30BAHUEM ITOTOKOBOIO
IUIOTHOMEpPA WJIM pacueTa MO0 KOMIIOHEHTHOMY COCTaBY, M3MEPEHHOMY ITOTOKOBBIM XpoMaTorpagom,
pEeKOMEeHAyeTCs NPUMEHATh IPU HEBO3MOXKHOCTH oOecreueHHs: HeoOXOAMMOW 4YacTOThl OIpeesIeHUs
KOMITOHEHTHOT'O COCTaBa r'a3a B XUMUKO-aHAJIMTUYECKUX J1a00paTopusiX.

92,63 B cjiyda€ HNPUMCHCHHA IIOTOKOBBIX IINIOTHOMEPOB HU3MCHCHUC IINIOTHOCTU Ta3a IIpU
CTaHAAPTHBIX YCJIOBHUAX OTCICKHBAIOT, CO3JjaBasd IIOTOK Tra3a 4YCpe3 ‘IYBCTBPITCJII)HI)II;'I QJICMCHT
IUIOTHOMCpPA IIYTEM OTBCTBJIICHUA YaCTH O6H_[el"0 noTtoka. IloTok rasa, HpOXOI[HH.[HfI qepes3
‘-IyBCTBHTCJ'II:HI:Iﬁ SJICMCHT INIJIOTHOMECPA, AOJIKCH OBITh JOCTAaTOYHBIM JIJIA o0OecrieueHus pPCaKknun Ha
U3MCHCHUA COCTaBa ra3sa. Hpo6a rasa JOJIKHa OBITh LII/ICTOI\/'I, HE COACPIKATH YaCTHULl U OBITh OHHO(1)8.3HOI>'I.

TumoBas cxema YCTAaHOBKHM IIOTOKOBOI'O IINIOTHOMCpA IJId I/ISMepeHI/Iﬁ IUIOTHOCTU Ta3a IIpu
CTAHAAPTHBIX YCJIOBUAX ITPUBCACHA HA PUCYHKE 7.
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OnacHas 3oHa BesonacHas 30Ha
fazua UT
—_—

MoeepouHbIA

ras
—_—

1 - u3osMpyrOMIMHI KJanaH; 2 - perysiTop JaBJICHUS;
3, 6, 7, 8 - ximanansr; 4 - TUIOTHOMED; 5 - Oapbep
HCKPO3AIIHTHI; 9 - BEIYMCIUTEb

PI/ICYHOK 7 - TunoBas cxeMa MOHTa)ka MOTOKOBOT'O IIJIOTHOMCpA
AJI1 UBMCPCHUS TINIOTHOCTHU ra3da npu CTaHAAPTHBIX YCIIOBUAX

C uenpI0 UCKIIOYEHUS TONaJaHusl MEXaHUYECKUX MPUMECEN M KOHJIEHCaTa B KaMepbl IOTOKOBBIX
IUIOTHOMEPOB NpH uX mnoxakiaodeHnn K UT Heo6XoanMo B COEIMHUTENbHBIX JMHUSAX HCIOJIb30BATH
(GUIBTPHI U OTCTOMHBIE KAMEPBI.

[Ipu ompenenenun wmecta oTO0pa NpoO Ui MHOTOKOBOTO IIOTHOMEpPA PYKOBOJACTBYIOTCSA
TpeOoBaHUsAMH, ycTaHOBIEHHBIME B 9.2.6.1, k MecTy oTO0pa npob st xpomarorpados.

9.2.7 Cpeacrsa 00padoTKH pe3y1bTATOB H3MEPECHU I

9.2.7.1 TIlporpammHOoe o0ecrieyeHHE CpPEACTB O0O0pabOTKH pe3ylbTaTOB H3MEPEHUN TOJIKHO
peanu3oBbIBaTh  00pabOTKY H3MEPHUTENbHONH HMH(OpPMAlUMM 1O COOTBETCTBYIOLUIMM  (opmyliam,
IMPHUBCICHHBIM B 63, BI)I6I/Ipa€MI>IM B 3aBUCUMOCTH OT METO/Jia NPUBCACHUA 3HAYCHHUA 00BEMHOTO pacxoaa
Wi o0beMa raza npu pabodux YCIOBHMAX K CTaHAAPTHBIM YyCIOBUSAM, npumeHseMblx CU mapameTpos
MIOTOKA U CPEJbl U METOJIa ONPEIEIeHUs IJIOTHOCTH ra3a npy padounx U/WIIU CTaHIaPTHBIX YCIOBUSX.

9.2.7.2 TlorpemHocTh cCpeAcTBa OOpaOOTKM  pE3yJbTAaTOB  HM3MEpEHHH, 0O0YyCIOBIEHHAs
npeoOpa3oBaHWEM BXOIHBIX CHUTHAJIOB, JTOJDKHA YYHTHIBATHCS TIPU OIEHKE IMOTPENTHOCTH W3MEpEeHUH
JaBJICHHsI, TEMIIEPATyphl, INIOTHOCTH U 0OBEMHOT0 pacxo/1a ra3a npu paboynx yCIOBHUSIX.

9.2.7.3 CpenctBo 00pabOTKH pe3ynbTaTOB U3MEPEHUN JOHKHO UMETh AUCIUIEH, Y KOTOPOro Tadio
IUIE OTOOpaKEHUS YMCIOBOM MH(OpMAIMKM COAEPKUT HE MEHee BOCbMM 3HAaKOMECT, U 00ecreunBaTh
BO3MOYKHOCTh OTOOpPaXKEHUS Ha JUCIIIEE PE3YIbTaTOB U3MEPEHUI:
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- abCcomOTHOTO (M30BITOYHOTO) TaBIICHUS T'a3Q,;

- TEMIIepaTyphlI rasa,

- pacxo/1a ra3a npu padourx YCIOBUSX /WM MIPUBEIEHHOTO K CTAHJAPTHBIM YCIIOBHUSM;
- 00beMa rasa, IPUBEACHHOTO K CTAaHIAPTHBIM yCIOBHUSIM.

Ha I[PICHJICFI MOTYT BbLAABAaTHCA MNPOMCIKYTOUHBLIC 3HAYCHUSA BBIYUCIICHHN U JAaHHBIC apXWBa,
HAImpuMEpP YCIOBHO-IIOCTOAHHBIC BCIWYKWHBI, KOHCTAHTBI, 3apECTrUCTPUPOBAHHBIC HEINTATHLIC CUTYyallUl U
T.II.

9.2.74 CpencrBa 00paOOTKH pPE3yJbTaTOB M3MEPEHUN JOHKHBI OO0ECIeYnBaTh XPAHCHHE
pe3yabTaTOB U3MEPEHUM U MpelycMaTpUBaTh BOZMOKHOCTh BEJICHUS ApXUBOB: PE3YyJIbTAaTOB BHIYMCIICHUN
OCpPEIHEHHBIX TMapaMeTpoB Tra3a; PErucTpalMd HEUITATHBIX CHUTyalluid; W3MEHEHUH mapaMeTpoB
KOH(UTYPUPOBAHUS U KOPPEKTUPOBKH YCIOBHO-TIOCTOSIHHBIX BEJTHYHH.

9.2.7.5 CpeacrBa o00paOOTKH pe3ylbTaTOB HW3MEPEHHH JIOJDKHBI OBITH  3alUIIEHBl OT
HECAaHKI[MOHUPOBAHHOTO BMEMIATEJIbCTBA, KOTOPOE MOXKET TOBIHUATH Ha Pe3yJdbTaThl H3MEPECHUM
00BEMHOTI0 pacxojia u o0beMa rasza, a TaKXKe Ha mporecc GOPMUPOBAHKS M COXPAHCHHS apXHUBOB.

9.2.7.6 CpenctBo 00pabOTKH pe3yJIbTaTOB HM3MEPECHUU JOHKHO O0O0eCrevnBaTh BO3MOXHOCTH
pacrevyaTtku apXMBHOM U UTOTOBOM MHPOPMAILIMU HA MPUHTEPE HEMOCPEJACTBEHHO MJIM Yepe3 YCTPOHUCTBO
nprema/mepeaadu HHPopMaIuu (IIepeHOCHOTo YCTPoCcTBa cOopa MHPOPMAITUH, KOMITBIOTEPA | T.I1.).

9.2.7.7 Tlamatp cpeactBa oOpabOTKU Pe3yabTATOB M3MEPEHUM, MpelHa3HAYeHHasl A XPaHEHUs
apXHMBOB U IMAPAMETPOB €Tr0 KOH(PHUTYPUPOBAHHS, JOJDKHA OBITH YHEPTOHE3aBUCUMOM.

9.3 TpeOoBaHMA K JONOTHUTEIBHBIM CPeICTBAM M3MepeHHU I
9.3.1 CpencrBa usMepeHuii nepenajaa 1aBJieHUsA
9.3.1.1 CH nepenana naBieHNs NPUMEHSIOT:

- JUI1 KOHTPOJISI TeXHUUYECKOro cocTossHusg YOI (11enocTHOCTH (PUIBTPYIOLIETO 3J1€MEHTa, CTENEHU
€ro 3acOopeHHst), a TaKKe s KOHTPOJs peXHMa €ro 3KCIUTyaTallud, NMPH KOTOPOM OOecrednBaeTCs
OYHCTKA ra3a 6e3 yHoca TBepJIbIX YacTHIl U PUIBTpYyroLIero Mmarepuana (cm. 12.3.4);

- IS IPOBEPKHU YHCTOTHI BHYTPEHHEH moBepxHOCTH dneMeHToB DIT (em. 12.3.4);
- JUTSL KOPPEKTHUPOBKHU B citydae HeoOxomumocta (cM. 9.2.5.2) moka3aHuii MOTOKOBBIX IIJIOTHOMEPOB.

[ koHTpoJsiE TeXxHHYecKOro coctosHus YOI M KOHTpOJS HajJ PEKUMOM €ro SKCIUTyaTaluu
MIPUMEHSIOT CTallMOHAPHO ycTaHoBIeHHble CU nepenana naBieHus.

s mpoBEpKM YHCTOTHI BHYTPEHHEW IOBEPXHOCTH 3JIeMEHTOB PII IMpUMEHSIOT CTalMOHApHO
YCTaHOBJICHHbIE WM TniepeHocHble CH mepemnana JaBiieHHs, YCTAHABIMBAEMbIE Ha BpEeMS KOHTPOJIS
TexHu4YecKoro cocrostuus POI1.
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9.3.1.2 Pexomenayercs, 4ToObl Ipu BepxHeM npezaene usmepeHuid CH mnepenana naBiieHus
OTHOCHUTEJIbHAs TOIPEIIHOCTh U3MEPEHUH Mepenaja AaBIeHUs MPH MPOBEPKE TEXHUUECKOTO COCTOSHHUS
YOI' u @Il He npesbiana 5%. OTHOCUTENbHAs MOIPEUIHOCTh M3MEPEHUN Iepenana JIaBiICHUsS IpU
KOPPEKTHUPOBKE MMOKA3aHUI IUIIOTHOMEPOB HE 0JKHA npeBbimath 0,25%.

9.3.1.3 Bepxuuit npenen usmepennii CH nepenaga aaBieHus BBIOUPAIOT paBHBIM HAaUMEHbBIIEMY

3HAa4YCHUIO ApB N3 CTAaHJAPTHOTI'O psAda, YAOBICTBOPAOIIEMY CICAYIOMIEMY YCIIOBHIO:

Ap, 21,5Am,_, , (46)

rae AOqy - [IOTEPU JAABJIICHUS, COOTBETCTBYIOIIME MAaKCUMaJIbHOMY pacxony ra3a Qymax B
YCIIOBUSIX JKCILTyaTaluu.
[lpu wu3BecTHOM 3HaueHUH Ko3(dduumenta runpasnudeckoro comporusieHus YOI mmu OII

A® oy paccUUTHIBAIOT 1O hopmyne

8 Pruax v
Ao)max — (i;_ max V max
7’ (10°DN)* 7

HpI/IMe‘{aHI/IC -B HAaCTOAIICM CTaHAAPTC 1101 KOS(b(i)HL[HeHTOM TUAPABIMYCCKOro COIIPOTUBJICHHUA
IMOHUMACTCA OTHOLICHUC IMOTCPb CTATUUYCCKOI'O JAaBJICHHA Ha yCTpOﬁCTBC K JUHaAMHUYCCKOMY JaBJICHUIO
J0 HJIN ITI0CJIC YCTpOﬁCTBa, KOTOpHﬁ COOTBCTCTBYCT 3HAUCHUIO, OIIPCACIISIEMOMY I10 (I)OpMy.He

2Am  2S%Am
= pW2 = qu 1(48)

. 2
rzie S - IIoNIa b MONEePEeYHOT0 CeYEeHUs TPYOOIIPOBO/IA 10 UITH MTOCIIE YCTPOUCTBA, M*.

Ecnu u3rorosureiaem o KOB(l)(i)I/IHI/ICHTOM TUAPAaBINYCCKOT0 COIIPOTUBJICHUA ITOHUMACTCA ApyTras
BCJIMYHHA, TO B 9TOM CJIy4ac HCO6XOI[I/IMO IMMOJIB30BATHCA PEKOMCHAAIUAMU U3TOTOBUTCIIA.

Ecmu B 3KCHHyaTaHHOHHOﬁ AOKYMCHTAIMMU YKa3aHbl IMOTCPU AABJICHHUA TI'ada B 3aBUCHMOCTHU OT

00BEMHOT0 pacxojia ra3a npu pabounx yciIoBHSX, TO A® oy paccuMThIBaOT 1o hopmyie

pC‘ ’ pmax
Ao, = Acoaﬂ —=— | (49)

Pe,  Po

rac Ao‘)aa - 3HAQYCHHUC IOTCpHU HaBJICHHA, NPUBCACHHOC B 3KCHJ’Iy&T3HHOHHOI71 JOKYMCHTAIUH,

COOTBCTCTBYIOIICC MAKCUMAJIIbBHOMY pacXoay rasa quax ;
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pcaﬂ y p3£l - 3HAUYCHUA INNIOTHOCTU Ta3a IMpHU CTAHAAPTHBIX YCIIOBUAX W HABJICHHA, HJIA KOTOPBLIX B

BKCHHyaTaHHOHHOfI AOKYMCHTAIMKU YKa3aHO 3HAYCHHUC ITOTCPHU JABJICHUA,

pcmax y Pmax - MAaKCHUMaJIbHBIC 3HAYCHHA IVIOTHOCTH Ia3a IIpHM CTAaHAAPTHBIX YCIIOBUAX WU JABJICHHUA
ra3a Ha y3Ji€ I/ISMCpCHI/Iﬁ IIprU MaKCUMAJIbHOM pacxoac€ rasa.

9.3.1.4 Ecin xoHctpykuus YOI' u @Il He npexycmaTpuBaeT OTBEPCTHM U1 U3MEPEHU Iepenaja
JaBICHUS M B HUX OKCIUTyaTallMOHHOM JOKYMEHTAllMM OTCYTCTBYeT HHopMamusi O MecTe uX
pacmooXKeHus, To OTOOpHI JaBieHust pacnonarart Ha paccrossHuu ot 1DN mo 3DN no u mocne »Tux
YCTPOMCTB.

9.3.1.5 TpeboBaHusi K TEOMETPUICCKUM pa3MepaM u (opMe OTBEPCTHUH I U3MEPEHUs Iepernajia
JIaBIICHMSI, & TAK)KE K X PACIIOJI0KECHHUIO HA TPYyOOIIPOBO/IC UACHTUYHBI COOTBETCTBYIOIIUM TPEOOBAHUAM
JUTSL OTBEPCTUH 0TOOpA aBIIeHUS, H3JIOKEHHBIM B 9.2.3.4.

9.3.1.6 Cxema o0Bsizku CH mepemnana AaBieHUs, TPUMEHSIEMbIX ISl KOPPEKTHPOBKH MOKA3aHHIMA
MMOTOKOBBIX IJIOTHOMEPOB, JOJDKHA MPEIyCMaTPUBATh BO3MOXHOCTH MPOAYBKH HUMIYJIbCHBIX TPYOOK U
OOHyINeHus nepenaja JaBICHHUs.

CH nepenana nasneHus, ycranapnuBaembix Ha YOI u @I, MoryT npuMeHSThCS 0€3 BEHTHILHOTO
6110Ka.

9.3.1.7 TpeGoBanus K HUMOYJIbCHBIM JUHUAM Ui nonakmodeHuss CHU mepenaga naBiieHHs
UJCHTUYHBI COOTBETCTBYIOIIUM TPeOOBaHUSIM, U3JI0KEHHBIM B 9.2.3.5.

9.3.2 CpencrBa uM3MepeHUIl /151 KOHTPOJIA BJIA)KHOCTH ra3a W YCJOBMH NPUMEHEHHS
OCHOBHBIX CPeJICTB H3MepeHuii

9.3.2.1 KoHTponp BIaXXHOCTH Ta3a PEKOMEHIYETCS OCYLIECTBJIATH NPU H3MEPEHUHU pacxona u
o0beMa Ta3oB, TeMIepaTypa KOTOpBIX OJIM3Ka K TeMmIepaType TOYeK pOChl MM OTHOCHTEIbHas
BJIA)KHOCTB KOTOPBIX 0nM3Ka K CAUHUIIC.

JUis  KOHTpons BI@KHOCTM Tra3a IPUMEHSIOT CTalMOHapHble WM nepeHocHele CH,
o0ecrneunBaoIle N3MEPEHNE OTHOCUTENBLHOM BIaKHOCTU WJIM TEMIIEpaTypbl TOUKHU POCHI IO BOJE, a JUIs
YIIIE€BOAOPOACOAEPKALUX CMECEN Ta30B - TEMIIEPATYPBI TOUEK POCHI I10 BOJAE U YIVIEBOJIOPOAAM.

[Tpu BBIOOpe CU BIaXHOCTM YYUTHIBAIOT THUII, TEMIEpaTypy W JaBjieHHE rasza, TpeOOBaHHS K
JUana3oHy U3MEPEHUN U K UCIIOJHEHUIO 110 B3PbIBO3ALIUTE.

Pexomennyercs Beioupars CH BIa)XHOCTH ra3a, KOTOpble 00ECIIEUnBalOT U3MEPEHUS TEMIIEpaTyphl
TOYEK POCHI C a0COMOTHOM MOTPEIIHOCTHIO U3Mepenuii He 6onee 1 °C.

9.3.2.2 Jlns KOHTpOJS 3a YCIOBUAMH TpuMeHeHHus: OocHOBHbIX CU u cpenctB o00paboTku
pE3yJIBTaTOB U3MEPEHNUH MOTYT IIPUMEHSTHCS MOKa3blBaoue win peructpupyrommue CH temnepartypsl
OKPY’KaIOIEero BO3AyXa, aTMOC(EPHOro JaBJICHHWS M BIAXHOCTH Bosnyxa. [lanueie CU moryTt ObBITH
m000r0 NMpUHIHKIA eHCTBUA. PexoMenayeTcs A u3MepeHuil Temneparypsl Bo3ayxa npumenenue CHU,
npenebl JOMycKaeMo aOCOMIOTHOM MOrpenrHoCTH KOTOpbIX He mpesbimaioT 0,5 °C, nns uaMepeHuit
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abcomoTHOro Aapnenud - 0,5 kIla u OTHOCHTENBHOM BIAXKHOCTH BO31TyXa - 5%.
9.4 TpeGoBaHus K BLIOOPY U MOHTAKY JONOJHUTEIbHBIX YCTPOMCTB
9.4.1 [1y11 OYMCTKH ra3a MOTYT OBITh UCTIONB30BaHbl YOI cieyonux THIIOB:
- IIBLJICYJIOBUTENN;
- (pUIBTPBI-CENIAPATOPHL;
- pubTpHI;
- U PYyTO€ MbUIEBJIAr0yJIaBINBaIOIIEe 000pPyI0BaHNUE.
Jonyckaercst coBMecTHOE ucnonb3oBanue YOI pa3HbIX THIIOB.

Hons 3amuter Y3IIP oT comepskanuxcsi B ra3e CMOJIMCTBIX BEIIECTB, MBUIH, MECKa, METAJTMYECKOM
OKAJIMHBI, P>)KaBYMHBI U IPYTUX TBEPIBIX YACTHIL CIIEAYET MPUMEHSITH ra30Bble (PUIBTPHI, a IPH HATUYUHU
B IIOTOKE Ta3a HapsAy C MEXaHUYECKUMH MPUMECIMH KarleJIbHOM JKUJIKOCTHU - (PUITBTPBI-CENapaTophI.

Kouctpykuus YOI nomkHa obecriednBaTh CTENEHb OYUCTKHU ra3a, HEOOXOAUMYIO NIl HOpMaibHOU
paboter Y3IIP, yCTaHOBICHHOTO U3TOTOBUTEIICM.

[Tpu BbIOOpE PHIBTPOB U (HUIBTPOB-CEMAPATOPOB HEOOXOIUMO YOEIUTHCS, YTO HCIOIb3yEeMbIil B
HeM (QUIIBTPYIONIMIA MaTepral XMMHUYECKH WHEPTEH K Ta3y W He Oy[eT pa3pymiatbes MO BO3IACHCTBUEM
MIOTOKA Tas3a.

Jns obecriedyeHUs] JOCTATOYHOW CTENEHH OYHMCTKH Taza 0e3 yHoca 4acTHll W (HIBTPYIOIIETO
MaTepuaina BbIOOp TUIOpa3Mepa U BHUJa (GUIBTPA OCYIIECTBISIIOT C YY€TOM HEOOXOAMMOMN MPOIYCKHOM
CIOCOOHOCTH (UIIBTPA U JOIMTYCKAEMOTO Teperajia JaBJIeHUs Ha HEM.

YOI ycranaBnuBaroT nepen BXoaAHbIM KojuiektopoM YUPI™ nnm va Bxone UT.

Homnyckaercss ycranaBiauBaTh YOI B OJo0Ke, KOTOPBI COCTOMT W3 HECKOJBKHUX MapauIeIbHBIX
TEXHOJIOTUYECKUX JUHUNA (MuHUM ¢QuiabTpanuu), BriIrodaronmx YOI, TpyOonmpoBoasl ¢ 3amopHON U
perynupymoliei apMaTypoil 1 KOHTpOJIbHO-U3MepHuTenbHble iprbopel. Yucno YOI B Gi0ke onpenenstor
[0 MX MPOMYCKHOM CIIOCOOHOCTHM M MakcuMaibHOW mnpousBoautensHoct YHWPI. Pekomenmyercs
MPeAyCMOTpPETh B OJ10Ke pe3epBHbIN YOI'.

942 B caywasx, npeaycMoTpeHHbIXx wusrorosurenem Y3IIP wa HWT, nns ¢popmupoBanus
HEO0OXOIMMOM CTPYKTYpbl MOTOKa WJIM JUIsl COKpallleHus JUIMHBI mpsMosinHelHoro ydactka UT nepen
V3IIP ycranasnusaroT PII.

Mecto ycraHoBkM © KOHCTpykKumio DIl BeiOMparoT B COOTBETCTBUHU C TpeOOBaHUSIMHU
9KCILTyaTallMOHHOMN TOKYMEHTALlUK Ha KOHKpeTHbIN Tun Y 311P.

[Tpumeuanue - na Y3IIP npeanouyrurensHo nmpuMeHeHue nepdopupoBaHHbIX miaacTUHYAThIX OII
o [2].
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I'eomerpuyeckue xapakrepucTuku @Il paccyuThIBalOT 110 U3MEPEHHOMY 3HAYEHUIO BHYTPEHHEIO
nuameTpa ydactka UT, pacnionoxkennoro nepen Y 3I1P.

Homunanbnsie quamerpsl yaactkoB UT 1o u nocine @I 1omKHbL OBITH paBHBIMU.

Koncrpykuus ®II nomkHa npepycMarpuBaTh BO3MOKHOCTb UX JIEMOHTaXa C LENbIO MPOBEIEHUS
[EPUOANYECKUX OCMOTPOB IPOTOYHON YaCTU U €€ OUUCTKH.

Ocmotp Texuumdeckoro coctosinusg PII moxkeT ObITh OCYLIECTBICH C MOMOIIbIO 3HIOCKOMA. s
BBOJIa JHJOCKOIIa BO BHYTpeHHIOK nosnocts MT mpenycmarpuBaroT OAHO WIM HECKOJIBKO OTBEPCTHH,
pacnonoxeHHbix B cteHke UT. BHyTpeHHMil quamMeTp oTBEpCTUl 171 BBOoJa sHA0ckona B U T He noirkeH
npesbimarsh 0,13DN. OTBepcTust 1y1si BBOJIa 3HJIOCKOIA BO BHYTpeHHIOK0 nojocth UT pacnonarator ao
uu nociie kopnyca ®IT Ha paccrostHum He meHee 1DN.

JlommyckaeTcss KOHTPOJb TeXHUYeCcKoro coctostaust DI ocymecTBIATh yTeM KOHTPOJIS Tepernaa
naBieHus Ha HEX (cM. 12.3.4).

9.4.3 B ciayyasix HEAOMYCTUMOCTH MIPEPHIBAHMS MTOTOKA T'a3a MPH MPOBEICHUU PabOT, CBSI3aHHBIX C
oTKiIoueHueM win jaeMoHTaxkeM Y3IIP, a taike ¢ menpio HemomylueHusi mnoBpexnaenus [IDA mpu
MyCKOHAJIQJI0YHBIX paboTax, Ipu OTCyTCTBHU pe3epBHON UT TpybonpoBoa 000pyayroT OaiiacHON W/iiu
NepenycKHoOM JIMHUeH Ha 3anopHoil apmarype UT.

[Tpumeuanue - beicTpblii cOpoc naBienust B kopryce Y3IIP moxer BbI3BaTh nmospexaeHus [19A
WIM U3MEHHUTh ero xapakrtepuctuku. [losromy cienyer cieautb 3a TeMm, 4TOObI cOpoC JaBiIEHUS
OCYILIECTBIISUICSI HACTOJIBKO MEJIEHHO, HACKOJIBKO 3TO BO3MOXKHO. IIpy OTCYTCTBUM COOTBETCTBYIOLIMX
yKa3aHUi M3TOTOBUTENS PEKOMEHIyeTcss 00ecneunTh CKOpOoCTh cOpoca naBieHuss He Oonbme 0,5
MIla/muH.

9.4.4 B ciyuyae otbopa npob raza HemocpeacTBeHHO Ha YUPI' ero ocHamarmT B COOTBETCTBUU C
I'OCT 31370 oGopynoBanuem Jyist oT0opa npoo.

10 NMoaroTtoBKa K BbIMOJSIHEHUIO U3MEPEHNN

10.1 Tlepen HauanoM H3MEpPEHUN NPOBEPSIOT COOTBETCTBUE YCIOBHI BBINOJIHEHHUS H3MEPEHUN
TpeOoBaHUsAM paszena 8.

10.2 OchnoBuble u pononHutenbHsle CH, cpenctBa 00paOOTKM pPE3yslbTaTOB  H3MEpPEHHIH,
JIOTIOJTHUTENbHBIE U BCIIOMOTATENIbHbIE YCTPONUCTBA MPUBOJIAT B paboyee COCTOSIHME B COOTBETCTBUH C MX
IKCILTYaTallMOHHOM TOKyMEHTALUEH.

10.3 YcTraHaBnuBalOT periaMeHT U KPUTEPUH KOPPEKTUPOBKHU YCIOBHO-TIOCTOSIHHBIX BEJTUYMH (CM.
taxxe 11.3).

B cnywyae npumeHeHus NOTOKOBOro xpomartorpada MOryT ObITh YCTAaHOBIJIEHBI aJITOPUTMBbI
yCpenHeHHs JaHHBIX XpoMaTorpada ¢ KOHTPOJIEM JOCTOBEPHOCTH JaHHBIX.

[Tpumeuanue - PekomeHayeTCsl BBINOJHATh YCpeIHEHHE MOKa3aHWil Xpomarorpada Mo 4deTblpeM
[IOCJIEIOBATEIbHBIM M3MEPEHUsAM, IPOBEACHHBIM C MHWHUMAJIbHBIM HHTEPBAIIOM BPEMEHU MEXKAY
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LUKJIAMU U3MEPEHUM.

[TepuoardHoCTh 0TOOPA MPOO U KOPPEKTUPOBKH YCIOBHO-TIOCTOSIHHBIX 3HAUYEHUN KOMIIOHEHTHOTO
COCTaBa M MNIOTHOCTH Ta3a MPU CTaHJAPTHBIX YCIOBUSAX MOXKET ObITh paccuutana coriacHo 'OCT 31370.

VY CI0BHO-IOCTOSIHHOE 3Hau€HUE aOCOJIIOTHOIO JaBJIEHUS NpU NpUMeHeHuu meroxaa "T-mepecuer”
KOPPEKTHPYIOT, €CIM OTKJIOHEHHE aOCONIOTHOIO JaBJ€HHA ra3a OT 3HAUEHUs, [PHHITOrO
YCJIIOBHO-IIOCTOSIHHBIM, BBIXOJUT 3a MIPCACIIbI

+0,01po o, (50)

rue 5 p - OTHOCHUTEIJIbHAS MOTPEIIHOCTh U3MEPEHHS a0COTIOTHOTO JAABIICHHS, YKa3aHHAs B TaOJIHIIe
6 111 COOTBETCTBYIOUIETO YPOBHSI TOUHOCTH U3MEPEHH.

[Tpumedanue - 3HaueHue aOCOIIOTHOIO JABICHHUS MOXKET OBbITh MPUHATO YCIOBHO-IOCTOSIHHOM
BEJIMYMHON TOJIBKO B cy4yae NpuMeHeHust meroaa "T-nepecuer”.

VY CII0BHO-TIOCTOSIHHOE 3HAYEHHE aTMOC(EPHOr0 MAABICHHUS KOPPEKTUPYIOT, €CIM OTKIOHEHUE
aTMOC(EepHOIo AABJICHUS OT 3HAYCHUS, IPUHITOTO YCIOBHO-TIOCTOSIHHBIM, BBIXOAMT 32 MPEIEibl

0,03 p8p . (51)

10.4 B mamsTh cpencTB 00padOTKU Pe3yIbTaTOB U3MEPEHUN BBOIAT HEOOXOIUMYIO HH(OPMAITHIO O
napamerpax u xapakrepuctukax CH, WUT, a Taxke 3HAUYEHUS YCIOBHO-IIOCTOSIHHBIX BEJIMYMH B
3aBUCHMOCTH OT MeTojia repecueta (cum. 6.3).

B caysae npumenenuss meroxa "T-mepecuer" 3HaueHHME aOCONIOTHOTO JaBJIE€HHS, MPHUHATOTO
YCIIOBHO-TIOCTOSIHHOM BEJIMYMHOMN, paCCUUTHIBAIOT IO (popmyrie

— pmax + pmin
P, o, (2

TA€ Pmaxs Pmin - MAKCUMAaIbHOE U MUHUMAIBHOE 3HAYEHUSI a0COIOTHOTO JIABJICHUS Tra3a B YCIOBUSIX
akcruryaranuu Y UPT'.

B cnydae mnpumenenus wmeroma "T-mepecuer" B KadyecTBE YCIOBHO-TIOCTOSIHHOTO 3HAY€HUS
Kod(dullMeHTa CKUMAEMOCTH raza Mpu padoyuX yCIOBHSIX NMPUHUMAIOT 3HAYEHHE, PACCUMTAHHOE MPH
naBiIeHUU Py [cM.  dopmyny (14)] u cpemHem 3Hauenun Temmepatypel Ha YUPL. s
MHOTOKOMIIOHEHTHBIX Ta30B MPHU pacdere KOIPPUIIMEeHTa CKUMAeMOCTH TpH pabodux U CTaHIAPTHBIX
YCIIOBHSIX HCIOJIB3YIOT YCPEIHEHHBIH KOMITOHEHTHBIM COCTaB Ta3a WIM YCPEIHCHHBbIC 3HAYCHUS
IJIOTHOCTH Ta3a MpHU CTaHJIAPTHBIX YCIOBUSIX, MOJISIPHBIE JOJM COAEPkKAHUS a30Ta U AUOKCUIA YIIIepoaa.

10.5 Jlmg aBTOMAaTHMYECKOW KOMIEHCAlMM CHUCTEMAaTHYECKHX COCTABISAIOIIUX IMOTPENIHOCTH
ocHOBHBIX CH B mamsTh cpencTBa 00pabOTKH pe3yabTaTOB U3MEPEHUNH MOTYT BBOJHMTHCS MOIPABOYHBIC
K03 (HULIMEHTHI, WK KpUBasi HOTPELIHOCTH, WK TpaayupoBouHas xapakrepuctuka CH.
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10.6 [ns wHemomymieHUss YIApHOrO JIMHAMUYECKOrO BO3JEHCTBUS TMOTOKa raza Ha [IDA B
COOTBETCTBHUH C IKCIUTyaTaI[HOHHOW JOKyMEHTAIMel 00eCcIIeYrBa0T TUIaBHYIO mmojavy raza B UT.

10.7 Tlocne 3amonHenuss MT ra3oM mnpoBepstOT TIepMETUYHOCTh BCEX Y3JIOB U 3JIEMEHTOB
000pyJ0BaHUs, HAXOAALIMXCS IOJ JaBJIeHHUEM, (IJAHLEBBIX M PE3bOOBBIX COEAMHEHHH, 3alOpHOM
apMaTypbl, COEIUHUTENIBHBIX TPyOOK. MecTa yTeuek ompeiesstoT IyTeM OOMBUIMBAHHUS IOBEPXHOCTEN
WIN C IPUMEHEHUEM TeUEUCKaTels.

OOHapy)XeHHBIEC YTEUKH JOJDKHBI OBITh YCTPAHEHBI Ha pa3rpy:KEHHOM TI0 IaBJICHUIO 000pyI0BaHUU.

10.8 KoHTpOIMpYIOT OTCYTCTBHE MNPEAYNPESKICHWH W  CHUTHAIM3AMK O CcO0sAX W
KOMMYHHKAITMOHHBIX OIMMOKAaX Ha MOKA3bIBAIOIIEM YCTPOUCTBE (HCILIEE, MOHUTOPE).

109 B cooTBercTBMM €  3KCIUIyaTalMOHHOM  JOKyMEHTAlUMed MpOBOAIAT  IPOBEPKY
KOH(HUTYPUPOBAHUS CPEICTBA OOpAaOOTKH pPE3yNbTaTOB M3MEPEHHUH M YCTpoiicTBa 00pabOTKH cHUTHAiIa
V3IIP.

B oObeMe, mNpeaycCMOTPEHHOM JKCILTyaTAI[MOHHOW JIOKYMEHTAIlMEH, BBITIONHSIIOT TIPOBEPKY
¢dbyukuonuposanus Y 3I1P.

B o6mem cinyuae npu npoBepke ¢yHKIMoHupoBanus Y3IIP 1mo kaxmaoMy aKyCTHYEeCKOMY KaHaly
MIPOBEPSIIOT:

- Ka4eCTBO CUTHAJIA;
- OTKJIOHEHUSI U3MEPEHHBIX CKOPOCTEH 3BYKa OT Pacue€THOTO 3HAUCHUS;

- OTKJIOHEHHE H3MEpPEHHOW CKOPOCTM 3BYKa OT CKOpPOCTEH 3ByKa MO JPYI'MM aKyCTUYECKHUM
KaHajaM;

- OTHOUIEHHE CUTHAJI/IIYM;
- YPOBEHb CUTHAJA.

DUKCUPYIOT CPEAHIOI0 CKOPOCTh I'a3a M CKOPOCTH Ta3a BJOJb KaXKIOTO aKyCTHYECKOrO KaHajlia B
V3IIP.

JlaHHBIE OTTeparyy PpEKOMEHIYEeTCS POBECTH IS IBYX 3HAYCHHUH CKOPOCTH Ta3a:
- s Y3IIP ¢ DN >= 300 - ne 6oinee 1,5 m/c u cBbimre 10 m/c;
- mist Y3IIP ¢ DN < 300 - ue 6omee 3 M/c u cBuimre 10 m/c.

[To m3MepeHHBIM 3HAYEHUSM [JaBJICHUS, TEMIEpaTypbl W, MPH HEOOXOAMMOCTH, COCTaBa rasa
PacCCUYUTBIBAIOT CKOPOCTH 3BYyKa (CM. 6.4.6) ¥ TIPOBOAT €€ CpaBHEHHE C M3MEPEHHBIMU C MPUMEHEHHEM
V3IIP 3Ha4u€HUAMH CKOPOCTH 3BYKa.

Kputepun oOLIEHKM H3MEpEeHHBIX MapaMeTpoB Mpu MpoBepke (yHKUHOHHpoBaHus Y 3IIP
yCTaHaBJIMBAET €r0 U3rOTOBUTEIND (CM. Takke 12.3).
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Co3/aroT MPOTOKOJ AMATHOCTUKH, KOTOPBIA HEOOXOIUM MJIs aHAIHM3a TPEHAOB IPH MPOBEIACHUU
npoBepok padorocrnocodnoctr Y3IIP B mporecce ero sKcruIyaTaium.

IIpumeyanus

1 Jns npoepku (yHkiuonupoBanus Y3[IP MoryT npuMEHSATbCS € JAPYTHE IMapaMeTphl,
MPEAYCMOTPEHHBIE U3TOTOBUTEIIEM.

2 Tlpu HanM4KMK NMEPCOHAIIBHOTO KOMIThIOTEpaA, MOAKIIOUEHHOTO K uHTepdericnomy Boixony Y3IIP,
u COOTBETCTBYIOILIETO CHEMATIN3UPOBAHHOTO MIPOTPaMMHOTI0 obecrieueHus MIPOBEPKY
dbyakunonupoBanus Y 3IIP ciaexyer BEIMOIHATH ¢ UX TTOMOIIBIO.

11 MopsAAoK BbINONTHEHUA U3MepeHU n obpaboTKa Nx pe3ynbLTaToB

11.1 Pacuer pacxona raza, NpuBeJA€HHOI0 K CTAHAAPTHBIM YCJIOBHAM

11.1.1 Pacuer pacxona Tra3a, NPUBEACHHOIO K CTaHAAPTHBIM YCIIOBUSIM, BBINOJHSIOT B
aBTOMATHUYECKOM PEKUME C IPUMEHEHUEM CPEJICTBA 00paOOTKH Pe3yJIbTaTOB U3MEPEHHH.

[Tponenypa pacdera pacxoja rasa IpHU CTaHAAPTHBIX YCIOBMAX 3aBHCUT OT THIIA rasa, MeTona
nepecyera U cocraa npumensemsix CH.

11.1.2 B cnygae npumenenmss meroma "T-mepecuer” (cm. 6.3.3) pacder pacxoma Tasa,
MPUBEICHHOTO K CTAHAAPTHBIM YCIOBHUSAM, BBIITOJHSIOT B MIOCIEI0BATEILHOCTH:

a) ¢ NMPUMCHEHHEM CpelIcTBa OO0pabOTKM pPe3yabTaTOB HM3MEPEHUN TPOBOISAT PETUCTPALUIO U
o6pabotky mokazanuii Y3IIP (cm. 6.2) u CU Temneparypsl rasa (cm. 9.2.4);

0) MO0 M3MEpPEHHBIM 3HAYEHUSM TEMIIepaTypbl W MPUHATHIM YCIOBHO-IIOCTOSSHHBIM 3HAYEHMSIM
a0COJIIOTHOTO JaBJIEHUS Ta3a U KOA(pQPHUIMEHTaM CKUMAEMOCTH Tra3a NpU padO4YMX M CTaHIapTHBIX
YCIIOBUSIX TIEPECUUTHIBAIOT 0OBEMHBIN pacxo raza npu paboyux yCIOBUSAX K CTAHAAPTHBIM YCIOBUSAM IO

dbopmyne (13).

11.1.3 B ciuywae npumenenuss meroma "pTZ-mepecuer” (cMm. 6.3.3) pacuer pacxoma rasa,
MPUBEJICHHOTO K CTaHJAPTHBIM YCJIOBHUSM, BHITIOJTHSIOT B ITOCIIEIOBATEIBHOCTH

a) C TpUMEHEHUEM CpeAcTBa OOpaOOTKH pPE3yJbTaTOB HM3MEPEHUN MPOBOJSAT PETHCTPALUIO U
obpabotky mokazanuit Y3IIP (cm. 6.2), CU gaBnenus (cm. 9.2.3) u TemmepaTypsl raza (cm. 9.2.4);

0) MO W3MEPEHHbIM 3HAYEHUSIM TEMIEpaTypbl W JaBJICHHUS Ta3a W JIOMOJHUTEIbHO MJIs
MHOTOKOMIIOHEHTHOIO Ta3a [0 HW3MEPEHHBIM WJINM TPUHATBIM YCIOBHO-IIOCTOSHHBIM 3HAaY€HUSIM
(U3UKO-XMMHYECKUX MOKa3aTesell ra3a BhIUUCISAIOT KO3(PPHUIIMEHTHI C)KUMAeMOCTH Ta3a MpHu pabodux U
CTaHJAPTHBIX YCIOBUAX (CM. 6.4);

B) MEPECUUTHIBAIOT OOBEMHBIN pacxo/ rasa npu pabouux YCIOBHUAX K CTaHIAPTHBIM YCJIOBHUSM IO
dopmyie (18).

11.1.4 B cnydae NIpHMEHEHHS METOIA "p-nepecuer” (cM. 6.3.4) pacuer pacxona Trasa,
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MPUBCACHHOI'O K CTAHAAPTHBIM YCJIOBUAM, BBIIIOJIHAIOT B IIOCJICAOBATCIIBHOCTU !

a) C NPUMEHEHHEM CpelCcTBa 00pabOTKM pe3yabTaTOB HM3MEPEHUI MPOBOAAT PETUCTPALUIO U
o6pabotky nokazanuii Y3IIP (cm. 6.2), CHM miotHOCTH ra3a mpu pabdounx ycimoBusax (cm. 9.2.5). Ilpu
HEOOXOMMOCTH KOPPEKTHPOBKH mokazanuii CU muotHocTH mpu paboymMX yCIOBHSIX JONOJTHUTEIHHO
peructpupyror mnokazanust CHM mapamerpoB, mnpeaycMoTpeHHBIX B 9.2.5.2, M OCYIIECTBIAIOT
KOppeKTUpoBKY nokazanuii CU miotHoctu 1o dhopmysie (44);

0) m3mepstoT (cM. 9.2.6.2) niaM pacCUUTHIBAIOT IUIOTHOCTH T'a3a MPH CTAaHAAPTHBIX YCIOBHSX (CM.
6.4.5);

B) TIEPECUYHUTHIBAIOT OOBEMHBINM Pacxo/ ra3a npu pabourx YCIOBUSX K CTAaHAAPTHBIM YCIOBHSIM TIO
dbopmye (23).

11.2 Pacuer 00BbeMa rasa

11.2.1 O6bem raza onpenesisioT B aBTOMAaTHUYECKOM PEKUME ¢ IPUMEHEHHEM CpeAcTBa 00paboTKu
PE3yNIbTaTOB U3MEPEHUH, TyTeM ITUKIMYECKOTO BBIYUCIICHUS ¥ U3MEPEHUS HEOOXOIUMBIX MapaMeTpOB H
ux uaTerpupoBanus (cm. 6.3.3 u 6.3.4).

11.2.2 Ilpouenypa BBIIOJHEHHS pacue€Ta Ha OJHOM IMKJIE€ BBIUHUCICHUM @pU JAUCKPETHOM
WHTETpUPOBaHUM (PYHKIUI pacxoma mo BpemeHu [cMm. dopmyinsr (20), (21) u (24), (25)] wm npu
aMcKpeTu3anuu oobeMa [cM. dopmynsr (22), (26)] anamormuna wuznoxkenHod B 11.1. Pesynbrar
BBIUMCJICHUH BBIJAeTCA B €QUMHHUIIAX WU3MEpeHHi oObeMa raza mpu paboyux ycloBUSX U oObema rasa,
IIPUBE/ICHHOTO K CTaHIaPTHBIM YCIOBUSM.

11.3 KoppeKTHpPOBKA YCJI0BHO-IIOCTOSTHHBIX BEJIMYHMH U Pe3yJIbTATOB H3MepeHu

B coorBercTBuM ¢ ycraHoBieHHBIM pernameHToM (cm. 10.3) B mamsaTH cpencTBa 00pabOTKH
Pe3yabTaTOB U3MEPEHUN KOPPEKTUPYIOT 3HAUEHUS YCIOBHO-TIOCTOSIHHBIX BEJTMUMH.

Ecnu KoppekTHpOBKa YCIOBHO-TIOCTOSIHHBIX BEJIMYMH HE ObLIa BBIMOJHEHA BBUIY OTCYTCTBHS
TEXHHUYECKOH BO3MOXKHOCTH €€ IMPOBEIEHHUs, TO He0OXOIMMO MPOBECTH IMepepacdyeT oObeMa raza mpu
CTaHJAPTHBIX YCIOBHSX MO (opmyie

vy 22

=Ve 77T , (53)

rae V . - mokaszaHue cpecTBa 00pabOTKH pe3yabTaTOB U3MEPEHU;

* *
Z,Z - xo3hOUIHEHTHI CKUMAEMOCTH Ta3a, paCCUNTAHHBIE TIPH CPEIHUX 3HAYCHUSIX JTABJIICHUS U
TEMIIEpPaTyphl Ta3a, a TaKKe MPU 3HAUCHUSX (PU3MKO-XMMHUYECKHX TOKa3aTelel rasa, MPHUHSITHIX 3a
*
YCJIOBHO-TIOCTOSTHHBIE BEJIMUMHBI TIpH pacdete V ;

Z, Z. - x03(pPULUEHTH! C)KMMAaEMOCTH Ta3a, paCCUUTAHHbIC NMPU CPEIHUX 3HAYCHMAX TABJICHUS U
TEMIIEpaTyphl Ta3a, a TaKKe MPH 3HAUYCHUAX (U3UKO-XMMHYECKHMX IOKa3zaTesel rasza, M3MEpeHHbIX 3a
OTUYETHBIN UHTEPBAJI BPEMEHU.
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Ecin 3a wHTepBanm BpeMEHHW M3MEPEHH OBLJI0O TPOBEACHO HECKOIBKO  HM3MEpPEHUi
(U3UKO-XMMHYECKOT0 MOKa3aTess rasa, TO 3a €ro 3HaueHue MPUHUMAIOT CPEIHEB3BELICHHOE 3HAUYEHUE
pe3yabTaTOB U3MEPEHU, KOTOPOE PACCUUTHIBAIOT TO (hopmyIie

DV, 2V,

y=— wm y=E—— gy

ZVCT Zvi*
i=1 i=1

rae Y - I-if pe3yabTaT u3MepeHuid (GU3MKO-XUMHYECKOTO MOKa3aTels ra3a Yy (HarmpuMep, MOJIpHas
JI0J1s1 METAaHA B ra3e, INIOTHOCTh a3a IIPHU CTaHAAPTHBIX YCIOBUSX).

12 KoHTponb cobnioaeHns TpedboBaHN METOAUKU U3MEPEHNUN

12.1 IloaTBepsKAeHHE peaaTu3yeMOCTH MeTOAMKH H3MepeHuil

12.1.1 TloarBepxknenue peanuzyemoctd MM, H3710)KEHHOM B  HACTOAILLEM CTaHJApPTE,
OCYILECTBJISIOT IOPUANYECKHAE JIMIA WM HHAUBUIYAJIbHbIC MPEANPUHUMATENN, 3SKCILUTYaTUPYIOLINE
YUPI', nepen BBOJOM €ro B dKCIUTyaTalMIO UM MIOCJIE €r0 PEKOHCTPYKILIMH, a TaKKe Ipu BHeapenuu MU
Ha neiictByromem YUPT.

B mporuecce skcmnyaranuu Bianenen YHPIT obecrieunBaeT KOHTPOIb COOJIIOICHUS U BBIOJIHEHUS
TpeOOBaHUI HACTOSIIECTO CTaHAAPTA.

12.1.2 IIpu noareepxkaeHuun peaninuzyemoctu MU ycranaBiauBaroT:

- HAINYUE aKTa U3MEPEHMI reoMeTprudecKkux xapakrepuctuk UT;

- HUINYME HE00X0AUMMOMN IKCIUTyaTallMoHHON joKkyMeHTauuu CU;

- COOTBETCTBUE YCIIOBHM NMPOBEIECHUS U3MEPEHHI TpeOoBaHUsAM pa3zena §;

- COOTBETCTBHE MOHTaxka U dKciuryatanuu CH, BcrioMoraTtenpHbIX U JONOJIHUTENBHBIX YCTPONCTB
TpeOOBaHUSAM IKCIUTYaTaIllMOHHOM TOKyMEHTalluu U pasjena 9;

- co0uoieHHe MpoLeayp 00paboTKU pe3ybTaTOB U3MEPEHUI;
- coOmoieHre TpeOOBaHUN K TOUHOCTH U3MEPEHUI.

12.1.3 Tlo pe3ynpraTam NOATBEPKACHUA peanuzyeMocTd MU cocTaBisIOT akT B COOTBETCTBUU C
npuioxkenneM b. Jlomyckaercs cocraBieHue akta B (opMe AJIEKTPOHHOIO JOKYMEHTA, MOJANKUCAHHOTO
YCUJICHHOM KBaJM(UIIMPOBAHHON 3JIEKTPOHHOM MOAMHUCHIO.

12.1.4 JloBepuTebHBIC TPAHUIIBI OTHOCUTEIBLHON TOTPENTHOCTU pe3yiIbTaTa U3MEPEHHS 00bEMHOTO
pacxoma u o0beMa Tasza, MPUBEICHHBIX K CTaHIApTHBIM YCIOBUAM, 1O JaHHOW MU ycraHaBmmBaroT Ha
OCHOBAaHHMHM pPACUYETOB B COOTBETCTBHM C paznaenom 13. Pacder mpoBOAUT IOPUAMYECKOE JIMIO HIH
WHJIUBUYAIbHBIA TNpEAIpUHUMATENb, MNPOBOASAIIMN NOATBEpXKIAeHUE peanuzyemoctu MU, 1o
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aTTECTOBAHHOW MpOrpaMMe WJIH PYYHBIM CcriocoOoM. Pe3ynbTaThl pacdeTa SBISIOTCS HEOThEMIIEMBIM
npuiokeHueM akta (cM. 12.1.3) 1 3aBepsiroTCs MOAMKUCHIO JIUIA, TIPOBOIUBIIIETO PACUCTHI.

12.2 KoHTpOJIb TOYHOCTH Pe3y/a1bTATOB H3MEpPeHH

[Ipy BBIMOJHEHUH UW3MEPEHHM, OTHOCSIIUXCS K cdepe TocyAapCTBEHHOTO peryIupOBaHUs
o0ecrieyeHus: eIMHCTBA M3MEpeHui, mpumensoT ocHoBHbie CH u cpenctBa 0OpabOTKH pe3yinbTaToB
U3MEpEHUIl YTBEP>KICHHBIX TUIIOB, MPOILEIIINE TOBEPKY.

OcnoBusie CU u cpenctBa o0pabOTKM pe3ysibTaTOB HM3MEpeHMid, nmpumeHsemble Ha YUPIL, Ha
KOTOpBbIE HE pachpocTpaHsercs cdepa rocyJapcTBEHHOTO pEryjIMpoBaHUs OOecHedeHus eIUMHCTBA
W3MEpPEHH, IPU BBOJAE B JKCIUIyaTalHIO U B Inpouecce skcruryaraiuu YMWPDT nomxHbel noaseprarbes
KauOpOBKE WM B JOOPOBOJIBHOM HOPSIKE MOBEPKE.

Jomnonmaurensabie CU moiesxkat KamuOpoBKe WK B JOOPOBOJIIEHOM TMOPSIKE TIOBEPKE.

Ilepuognunocts mnoBepku CH  nOmKHA COOTBETCTBOBATH HHTEPBAly MEXKIY IIOBEpKaMH,
YCTaHOBJICHHBIM IIpH yTBepxkAeHuU tuna CH.

12.3 DkcniiyaTanMoOHHAs AUATHOCTHKA

12.3.1 B nponecce skcrunyarauuu Y UPT" koHTpOIIMpyIOT:

- oTcyTcTBUE cOoeB nokazanuii CU;

- CBOEBPEMEHHOCTb U MPABUIBHOCTH KOPPEKTUPOBKHU YCIOBHO-TIOCTOSIHHBIX BEIMYHH;
- BBITIOJTHEHUE TPEOOBAHUMN K YCIOBHUSIM U3MEPEHHIA;

- mOKa3aHus JonoJHUTENbHEIX CU;

- mnapametrpel Y3IIP, pauarHocTMka KOTOpBIX MPEAYCMOTpPEHa €ro JKCIUlyaTal[dOHHOU
JTOKYMEHTaIUEN;

- repMeTHYHOCTh coequHeHnit UT u coennHUTENbHBIX TPYOOK;

- IETIOCTHOCTH QuiIbTpytoiero snemenTa YOI u cTeneHp ero 3acopeHus;

- coctosinue BHyTpeHHel nosepxHocty UT, @I n nporounoit vactu Y3I1P;

- KOPPEKTHOCTh KOH(PUTYPUPOBAHUSI BBIYMCIUTEIBHOIO YCTPOHCTBA, KOHTpoJuiepoB u CU.

VYKa3aHHBIA IIEpEYCHb KOHKPETU3UPYIOT B 3aBUCHUMOCTH OT IIPUMEHSEMBIX OCHOBHBIX U
nonoaHuTenbHbIX CH 1 yCIoBHI X TPUMEHEHHS.

12.3.2 B nporiecce akcruryaTanuu 6e3 nemontaxka ¥Y3IIP u ocTaHOBKM Mojauu raza nepuoandecKu
M0 KaXKJOMY aKyCTHYECKOMY KaHaTy KOHTPOJIHPYIOT:

- YPOBEHb YCUJICHHUS CUTHAJA;
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- Ka4eCTBO CUTHAJIA;
- OTHOILIEHUE CUTHAJI/ILIYyM;

- OTHOLIEHHE CKOPOCTH Ta3a [0 aKyCTUYECKOMY KaHally K cpeliHel ckopocTy ra3a B Y 3IIP;
- CKOPOCTb PaCIpOCTPaHEHUs 3BYyKa.

12.3.2.1 YcuieHnue curHajga 1o OJHOMY W3 KAaHAJIOB CBBILIE JOIYCTHUMOTO YPOBHSI MOJKET OBITH
BBI3BAHO MOBPEXACHHEM WM 3arpsizHeHneM [1DA n1bo HammumeM >KUAKOCTH B rase.

HpI/I AHAJIN3C U3MCHCHUA YPOBHSA CHUIHAJIa HGOGXOI{I/IMO YUYUTBIBATDb, YTO IIPU OJWHAKOBOM TPCHAC
A1 BCEX KaHaJlOB M3MCHCHHSA MOI'yT OBITH BBI3BAHBI YBCIMYCHUEM WM YMCHBIICHHEM JIaBJICHUSA U
CKOpPOCTH ra3sa.

[Ipumeuanue - YBenuueHHUE HABJICHUS ra3a MPUBOJUT K YMEHBIIEHUIO HEOOXOIUMOTO YpPOBHS
CUTHaJa, & yBEJIMYEHUE CKOPOCTH - K €0 POCTY.

12.3.2.2 3HauMTeNbHOE YXY/IICHUE KAa4eCTBAa CHUTHAJA, BBHIPAXKEHHOE B CHIDXKCHUH OTHOILICHUS
qyclia UMITYJIbCOB, YYaCTBYIOIIMX B pacdeTax, K OOIleMy YHUCIy HUMITYIbcOB (00bidHO MeHee 35%),
YKa3bIBaeT Ha BO3MOXHYIO HEUCIIPaBHOCTh [IDA U 3arps3HEHHE €ro TOBEPXHOCTH.

12.3.2.3 YMeHblIIEHHE OTHOIIECHUS CUTHAI/IIYM OOYCJIOBIIEHO HAIMYUEM B MOTOKE aKyCTHYECKHX
LIYMOB, KOTOPbIE MOT'YT OBbITh BbI3BaHbI HEHUCIIPaBHOCTHIO [IDA, paboToii perynsTopa AaBlieHUs ra3a Win
JHOOBIM IPYTUM YCTPOMCTBOM, JPOCCETUPYIOLIUM Ias3.

12.3.2.4 Hanuuue TpeHJa OTHOILIEHUS CKOPOCTEH MOTOKAa IO aKyCTUYECKMM KaHallaM,
pacroyio’KeHHbIM Ha pas3HbIX paccTosHusXx oT ocu UT (kopmyca Y3IIP), ykasbsiBaeT Ha 3arps3HeHue
creHok UT unu BHyTpenHeit nosepxHocty Y 3I1P wiu ®II npu ero Hanuyuu.

12.3.2.5 Ecnu OTKIIOHEHMsI U3MEPEHHBIX CKOPOCTEM 3ByKa OT pacyeTHOIO 3HAYECHMSI U pa3Ivyus
CKOpPOCTEH 3ByKa M0 aKyCTUYECKHM KaHajaM He IPEBBIIIAIOT YCTaHOBJIEHHBIX U3TOTOBUTEIEM MIPEIENIOB,
TO JaHHOE 00CTOATENbCTBO YKa3bIBaeT Ha ucnpaBHocTs Y 3IIP.

OTnnuune n3MepeHHON CKOPOCTH 3ByKa OT pACYETHOI'O 3HAYEHUS M0 aKyCTHYECKOMY KaHaJly MOKET
o3HayaTh cOOW MM HeucnpaBHOCTh [IDA, 3/EeKTPOHHBIX KOMIIOHEHTOB, KaleneH, mpeoOpas3oBaTeneii,
CUCTEM M3MEpPEHHUs JaBJIEHMsI, TEMIIEpATypbl M COCTaBa rasa, a Takke Hanuuue ocaaka Ha [IDA wnm
kopnyce VY3IIP B ciydae NOpUMEHEHMs] aKyCTUYECKHMX KAHAJIOB C OTPAXECHHBIM aKyCTHYECKHUM
HUMITYJIBCOM.

Bo wus0OexaHue JIOXKHBIX BBIBOZOB  HM3MCPCHUC CKOPOCTU  PACHPOCTpaHCHHUA 3BYKa B
MHOT'OKOMIIOHCHTHOM I'a3€ JOJIPKHO BBITTOJIHATHECA CUHXPOHHO C U3SMEPCHUEM €ro COCTaBa.

JluarHocTrka MCIPaBHOCTH MHOTOKaHaJIbHBIX ¥Y3[IP MOXXeT BBIMOMHATHCS IyTeM HAOMIOJCHUN 3a
W3MEHEHUEM BO BPEMEHH OTHOLIEHUM CKOPOCTEH pacHpOCTPAaHEHHs 3ByKa B ra3e, pacCUYMTaHHBIX IIO
KaX/101 Mape akyCTUYEeCKUX KaHaJIoB o (hopMyIie
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Yij =7 (55)
C.
]
i=12..m(i/=j);
j=2.m(j>=i),

e Cj - CKOPOCTh PaCHpPOCTPAaHCHHUs 3BYKa, U3MEPEHHAs B I-M aKyCTHYECKOM KaHaJIe;
Cj - CKOPOCTb PaclpOoCTPaHEHHUS 3ByKa, U3MEPEHHAs B |-M aKyCTHYECKOM KaHaJIe;

M - 9MCJI0 aKYCTHYCCKUX KaHAJIOB.

Usmenenue otHomeHus ij , HaOmogaeMoe B mpolecce skcrryatamuu Y3IIP, ykaseiaeT Ha
yXyALLIEHUE WK cOOM U3MEPEHUN IO ONPEIETICHHOMY aKyCTHUECKOMY KaHally.

12.3.3 B mpouecce 3KCIulyaTallud Ha JIEMOHTHPOBAaHHOM WJIM W30JIMPOBAHHOM OT IIOTOKAa rasa
VY3IIP nepuonnyecku peKOMEHAYETCsl MPOBOUTH CIEAYIOIINE IPOBEPKU:

- CMEIICHHE HYJIS;

- Ka4ecTBa CUTHAJIA;

- OTKJIOHEHUSI U3MEPEHHBIX CKOPOCTEH 3BYyKa OT Pacue€THOTO 3HAUCHUS;

- OTKJIOHEHUSI 3HAUCHUM U3MEPEHHBIX CKOPOCTEH 3BYKa IO MapaM aKyCTHYECKUX KaHAJIOB.

B mponecce HSKCIUTyaTalui Ha ACMOHTUPOBAHHOM HWIIM H30JIUPOBAHHOM OT IIOTOKa ras3a V3IIP
PEKOMCHAYCTCA IIpOBOAUTH NEPUOANICCKUC IMPOBECPKU B COOTBCTCTBUH C Tpe6OBaHI/I$[MI/I
BKCHHyaTaHHOHHOﬁ AOKYMCHTAIUU.

12.3.3.1 Ilpu nposenenun nposepok Y3IIP 6e3 nemonTtaxa ¢ UT V3IIP uzonupyror ot noToka raza
IyTeM 3aKpbITHs 3allOpHON apMaTypbl, ycTaHOBIeHHOU 10 u nocne Y3IIP. [lnsa obGecnieyenus ynoOcTBa
KOHTPOJISL 3a OTCYTCTBHEM YTEYEK dYepe3 3allopHyH apMaTypy YacTHYHO CTPaBJIMBAIOT ra3 W3
M30JMpoBaHHOro ydactka. [Ipu sToM naBnenue B usonupoBaHHOM ydacTke UT momkHO oTimMuaThes OT
JIaBJICHUS B OCTAJIbHOM TpyOomnpoBoje He MeHee ueM Ha 10% wunu 0,1 MIla.

Ha mpoTsbkeHun Bcero nepuoja IpOBEPOK AABJIEHUE W TEMIEpaTypa ra3a JOJDKHBl HAXOIUTHCS B
npenenax, ykasaHHbIX B TaOuIe 8.

Tabmuma 8

HaunmenoBanue napamMeTpa I[OHyCKaCMLIC npeaciibl USMCHCHUSA

AGcooTHOE HaBieHHe rasa, % 3a 300 ¢ +/- 0,2(0,4) <*>
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Temneparypa rasa, °C 3a 300 ¢ +/- 0,2(0,4) <*>

<*> Jlomyckaemoe 3HaueHnue s Y3IIP ¢ mpenmenamu AomyckaeMoi OTHOCHUTEIBHOU
norpeurHoctu 6oxee 0,7%.

Ecnu mpenen OTHOCHTENBHOW HOTPEIIHOCTH, NPHUIMCHIBAEMOH (DYHKIMOHAIBHON 3aBUCHMOCTH,
UCIOJIb3YEMON JUIsl pacyeTa CKOPOCTU paclpOoCTpaHEHUs 3ByKa B paboueil cpene, npesbimaet 0,1%, To
PEKOMEHIYeTCsl METOJIOM BBITECHEHHS (BBIITYCKa/3aII0THEHHUS ) 3aMEHUTH Pab0vyIo cpelly B U30JIUPyEMOM
y4acTKe a30TOM.

VYyactok UT u ycranoBnenubiii Ha HeM Y3IIP 10KHBI OBITH 3aKPBITHI OT MOIMAIaHUS COTHEYHBIX
Tydyell W HaxXOOUThCS HA JOCTaTOYHOM pACCTOSHUM OT HWCTOYHHKOB TeIia BO H30exkaHHe
HepaBHOMepHoro HarpeBa kopmnyca Y 3IIP u nosepxnoctu UT.

Huarnoctuky VY3IIP, nemontupoBanHoro ¢ WT, mpoBOmsAT B MOMENICHWH TPH CTaOWIBHOI
TEMIIEPATYpPE BO3yXa.

Ha ¢nannsr Y3IIP ycranaBIMBarOT 3ariyliKd, OCHAUICHHBIC MITYyLIEPAMU Ui TOAAYM TECTOBOTO
ra3a B kopnyc Y3IIP u montaxxa CU temneparypsl U JaBiaeHUs.

[Tonximouator CH Temnepatypsl U JaBIE€HHUS.

B kauecTBe TECTOBOro raza peKOMEHJYETCsl UCIOJIb30BaTh MOBBIIMIEHHONH YACTOTHI a30T o ['OCT
9293. Bayrpennsisi nmonocts kopiyca Y3IIP nepen 3amosHeHHEM a30TOM JTOJDKHA OBITH MPEIBAPUTEIHEHO
MpoJAyTa TEM K€ caMbIM a30TOM. PekomeHayercs mepen nojaded azora u3 kopmyca Y3IIP orkauatsh
Bo3ayX. [Ipu sTOoM abcomroTHOE AaBieHUE OCTATOYHOTO Bo3ayxa B kopryce Y3IIP nomkHo ObITh HE
6omee 2000 Ila.

Kopnyc V3IIP 3amonHsAOT TECTOBBIM Ta30M, MOKa JaBJICHUE Tra3a HE JOCTUTHET HEOOXOIMMOTO
3HAYEHUS, PABHOTO CpEAHEMY paboueMy JaBJICHHUIO.

[IpoBonaT mMpoBepKY JaBIEHUs HE MEHee YeM depe3 | yac mocie 3armoiaHeHus Kopiyca TECTOBBIM
ra3oM. MI3MeHeHune AaBieHUsl 03HAYaeT HAIMUKE NMPOTEUKH Ira3a uepes 3ariyliku. [IpoBepky Ha npoTeuku
MOYHO MPOU3BECTH MBLJILHBIM PaCTBOPOM.

12.3.3.2 IlpoBepky cmemenuss Hynas Y3IIP npoBogsdT B COOTBETCTBHHM C €r0 JKCILTyaTallHOHHOU
nokymentarueit. J{ns storo Y3IIP m3omupyror or motoka raza (cMm. 12.3.3.1). Ilocie crabunmm3anuu
JaBJIEHUs] M TeMIlepaTypsl raza Bo BHyTpeHHel nosoctu Y3IIP (cMm. Tabauiy 8) mpoBoasT U3MepeHue
CKOPOCTH TOTOKa ra3a Mo KakJIoMy aKyCTHYecKOMY KaHany. M3MepeHHble 3Hau€HUs CKOpPOCTHU ra3a He
JOJDKHBl  TPEBBIIATH  JOMYCKAEMOro 3HAYEHHUs, YKAa3aHHOTO u3rotoButesnieM. Eciaum 3HaueHue
JIOTTYCKAaeMOW CKOPOCTH Tra3a IPU HYJIEBOM pacxojie HE YKa3aHO M3TOTOBHUTEIEM, TO PEKOMEHIYeTcCs
MIPOBEPUTH, UYTO CPEIHsSI CKOPOCTh MOTOKa rasza, m3MepeHHas 3a 300 c, Mo KaxIoMy aKyCTHYECKOMY
KaHaITy HE TIPEBBIIIACT:

- 0,006 m/c ipu S\m <0,7% ;

- 0,012 w/c mpu 0, 1% <3, <1,5%:
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- 0,024 m/c ipu Oy > 1,5%

rae SVH - Ipe/ies 10IyCKaeMol OTHOCUTENbHOM norpemnoct Y 3I1P.

Koppekuuto Hyns mkanel Y3IIP B moneBbIX yCIOBHSX JOIYCKAaeTCsl IMPOU3BOJUTH 10 METOIUKE
usrorosurens Y 3IIP.

12.3.3.3 KadecTBO curHajga CUMTAIOT yIOBIECTBOPUTEIbHBIM, €CJIM OTHOUICHUE YMCJIa UMITYJIHCOB,
Y4acTBYIOUIMX B pacueTax, K 00ILIeMy YiCIy UMITYJIbCOB HE MeHee 95%.

12.3.3.4 TIpoBepKy OTKJIOHEHUN H3MEPEHHBIX CKOPOCTEW 3BYKa OT PACUETHOIO 3HAYCHHS IO
KaX/I0My aKyCTHUYECKOMY KaHaJly M OTKJIOHEHUI 3HaueHUIl M3MEpPEHHBIX CKOPOCTEH 3ByKa IO Iapam
aKyCTMYECKHX KAHAJIOB HE CJIelyeT HAUMHATh JI0 TEX I0p, 0Ka IMOKa3aHHUs U3MEpSeMON CKOPOCTH 3BYKa
B rasze He OyayT ocTaBaThces B npeaenax 0,2 m/c He menee 10 MUHYT.

B kadecTBe 3HAaueHUH CKOpPOCTEW 3BYKa IIPUHUMAIOT HMX CPEIHHUE 3HAYCHHs, U3MEPEHHBIE 3a
MpOMEXyTOK BpeMeHu He MeHee 300 c.

[To u3MepeHHBIM 3HAYCHUSM JIaBJICHUS, TEMIICPATyphl M COCTaBa Ta3a (eciii MOBEpOYHas cpena -
MHOTOKOMIIOHEHTHBIN Ta3) pPacCUMTHIBAIOT CKOPOCTh 3ByKa (CM. 6.4.6) M mpOBOIAT €€ CpaBHEHUE C

U3MepeHHbIMU ¢ ipuMeHeHueM Y 3I1P 3HaueHus MU CKOpOCTH 3BYKa.

OTKIOHEHUS H3MCPCHHLBIX CKOpOCTeﬁ 3BYKa OT paCYCTHOI'O 3HAUCHUA U paA3JINIUA CKOpOCTCﬁ 3BYKa
M0 aKyCTUYCCKUM KaHaJlaM HC JOJIKHBI MIPEBBIIATE YCTAHOBJICHHBIX U3TOTOBUTCIICM IIPCACIOB.

Ouenky pabotsl Y3IIP mo pe3ynbratam U3MepeHUl CKOPOCTH 3BYKa PEKOMEHYETCs BBIMOIHSITH C
YUETOM CIIEAYIOLUX KPUTEPHUEB:

a) OTKJIOHCHU A pvaeTHOP’I CKOpPOCTH 3BYKa B Ia3¢ OT M3MCPCHHBIX CKOpOCTeﬁ 3BYKa M0 KaXXJAOMY
AKYCTUYCCKOMY KaHaTy OOJDKHBI HAXOAWUTHCA B MPEACIax

+(A+[3,]), )

e 6co - OTHOCHUTCIIbHAA MOTPCIIHOCTD OIIPCACICHUA CKOPOCTH 3BYKA,

A - mapameTp, 3Ha4€HUE KOTOPOTO MPHHUMAIOT PABHBIM:
- 0,1% npn Oy, <0,7%

- 0,2% nipu 0,7%<56,, <1,5%:

- 0,3% npn Oy, > 1,5%

3Ha4YeHHE OTHOCHUTEIBHOM ITOTPEHIHOCTH OIPEIEIICHUs] CKOPOCTH 3ByKa PACCUHUTHIBAIOT 11O
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dbopmyiie
co C

5 = i(ézf +0,2582 )0'5, (57)

0

(YHKIIMOHATLHOW 3aBUCHMOCTH, HCITOJIb3yEMOM ISl pacdeTa CKOPOCTH 3BYKa,;

rac c; - OTHOCHUTCJIbHAA MOTPCIIHOCTD (I/IJII/I pacmiipCHHas HCOHpCIIGHGHHOCTb), ImpunurcbiBacMas

6T - OTHOCHUTEJIbHA IMOIpE€IIHOCTE USMEPCHU TEMIICPATYPEI I'a3a.

[Tpumeuanue - BBuay mManoil 4yBCTBUTEIBHOCTH CKOPOCTH 3BYKa ra3a K U3MEHEHHUIO JaBJICHUS U B
CBS3M C TEM, 4YTO CKOpPOCTh 3BYKa TMPU JOMYIICHUH TIOCTOSIHCTBA TIOKa3aTess aauadaThl
MPOIMOPLMOHANIbHA KBaJpaTHOMY KOPHIO W3 TEPMOAMHAMHYECKOW TemmepaTypsl, B ¢opmyne (57) He
VYUTHIBACTCSI COCTABIISAIONIAS OT MOTPENTHOCTH M3MEPEHUH JAaBJICHUS, U OTHOCHUTEIBHBIN KOA(PPUITUSHT
YYBCTBUTEIHLHOCTU CKOPOCTH 3BYKa K H3MEHEHUIO TeMIIepaTyphl MPUHAT paBHbIM 0,5.

PGKOMGHI[yeTCH AJIs1 pacdeTra CKOPOCTU PACHPOCTPAHCHUA 3BYKA B I'a3€ IMPUMCHATH 3aBUCUMOCTH,

0
JJIs1 KOTOPBIX 6cf < 0=1 /o ;

0) OTKIIOHEHHE CKOPOCTEi 3ByKa I10 Iape aKyCTHYECKUX KAaHaJIOB JOJDKHO HAXOMUTHCS B Ipeeiax
+/- A [em. dopmyiy (56)].

12.3.4 B nporecce 3KCIuTyaTallid KOHTPOJUPYIOT nepenay napienus Ha YOI, 3HaueHre KoToporo
HE JIOJDKHO MPEBBINIATH JOMYCKAEMOT0 3HAYCHUSI, YKa3aHHOTO B €ro Macropre.

[Ipumeyanue - HeoOXoauMo y4duThIBaTh, YTO TpPH YHOCE (UIBTPYIOIIETO dSJEMEHTa Ieperna
nasneHus Ha YOI' moxer ymeHbIIaThCsl.

KonTponb texnudeckoro cocrossHuss @II mo pesynapTaram U3MEpeHUN MOTEpPH JaBIEHUS HA HHUX
BBITIOJTHSIOT MMEPUOIUIYECCKH C HHTEPBAJIOM, YCTAHOBIIEHHBIM COTIACHO TpaduKy padboT 10 TEXHHYECKOMY
obciyxuBanuio YUPT.

PexoMmenayercst KOHTPOIb TEXHUUECKOTO cOCTOSTHUS DI BBITIOTHATH HE PEKE OJTHOTO pa3a B MECHII.
N3mepenHoe 3HaueHue nepenaaa aasieHus Ha @I cpaBHUBAIOT ¢ KOHTPOJIBHBIM 3HAYEHUEM.

Ecnu mepenan naBnenuss Ha @Il mpeBbiaeT KOHTpOJIbHOE 3HadyeHWe Oosiee yem Ha 10%,
HE00XO0IMMO MPOBECTU €TI0 OYUCTKY.

KoHTpONIbHOE 3HAYEHHE MOTeph JaBieHMs AW Juis TeKymuX ycioBHil M3MepeHHil pacxoia W
o0beMa raza pacCUuTHIBAIOT MO hopMmyIe

8  paQ
Ao=t— P
7 (10°.DN) )
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rjae S - K03 puumeHT runpaBaudeckoro conporusienus OII;

p y Qv - TEKyIIME 3HAUYCHHUS INIOTHOCTH U pacxo/ia rasa.

B dbopmyne (58) pexomeHayeTcsl UCMONIBb30BaTh JEHCTBUTENbHBIN KOA(M(GUIUEHT THAPABINYECKOIO
conpotusnieHus: @I, KOTOPHIA OMPEENAIOT Ha HAYaIbHOM JTare ero IKCILTyaTaluu mo Gopmyiie

(10-DN )4 Ao
&= 4 . (59)
8pq,

rie A® - spavenus IIOTEPH JaBiieHus raza Ha OII;

p y (v - 3Ha4YCHMA IUIOTHOCTH M pacXxoJia rasa, Ipu KOTOPbIX U3MEPSUIMCh IIOTCPU AaBJICHU ra3a Ha
OII.

13 OueHKa NorpewHoCcTH pesynbTaTta U3MepeHun

13.1 O0mMe mo10KeHus

13.1.1 OueHKy 1OBEpUTEIbHBIX T'PAHUL OTHOCUTEIBHOW MOTPEIIHOCTH PE3YJbTaTOB HM3MEPEHUN
IIPOBOJAT B LIEJSIX MOATBEPXKICHUS COOI0IeHUS TPEOOBAHUI K TOYHOCTH U3MEPEHUIA.

JloBepUTEIIbHBIE TPAHUIBI OTHOCHTEIHHOW IOTPEIIHOCTH PE3yIbTaTOB HM3MEPEHUH OO0BEMHOTO
pacxoma w/mnu oObeMa ras3a, MPHUBEACHHBIX K CTaHIAPTHBIM YCIOBHUSM, HpPHU JIFOOBIX COYETAHUSX
U3MEPSAEMBIX IMAPAMETPOB MOTOKA U CPEIbl HE JIOJKHBI TPEBBIIATH 3HAYEHUM, YCTAHOBJIICHHBIX B pa3/eie
5, U1 COOTBETCTBYIOIIETO YPOBHS TOUHOCTU U3MEPEHUI.

[Tpu mpoBeneHUU U3MEPEHUN pacxoja U o0bema rasa, NpUBEIECHHBIX K CTAaHIAPTHBIM YCIOBUSM, C
npuMeHeHneM KanmOpoBaHHbIX CU, nomyckaeTcs MpOBOJIUTH OLIEHKY HEOIPEJIEIEHHOCTH pe3yibTaToB
U3MEPEHUM. AJITOPUTM OLIEHKH HEONIPEIEIEHHOCTH IIPUBEACH B IIPHIIOKEHUU B.

13.1.2 JloBepuTenbHblE TI'paHUIBI OTHOCHTEIBHON MOTPEUIHOCTH JOJDKHBI OBITH IPEICTaBIICHBI
IBYMsI 3Ha4YalUMH U PpaMu.

13.1.3 I'paHu1bl COCTABIAIOWIEN OTHOCUTEIBHON MOTPEIIHOCTH PE3ybTaTa U3MEPEHUN BEIMYNHBI

Y, BBI3BIBAEMOW OCHOBHOM morpemnocteio CU, 6oy , BBIYUCJISIOT 110 hopMyIiam:

- TpU U3BECTHBIX IMIpelenax JOMyCKaeMOW OCHOBHOM aOCONIOTHOW MOTPeIHOCTH AY

JIOIyCKAEMOM OCHOBHOM OTHOCUTEJIBHOW IMOTPETHOCTH eoy CHu

A,
SOy = y 100 = ®Oy : (60)
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- IPM U3BECTHBIX MPEJIENax J0MyCKaeMol OCHOBHOM MPHBEAEHHOM MOrpemHocTH ¥ oy CH:

€CII HOPMHPYIOIIUM 3HAYCHUEM SIBJICTCS AUANa30H u3MepeHui (Vs - Vi)

Y: = Ya
Oy = Yoy T ; (61)

€CJIM HOPMUPYIOIIMM 3HAYEHUEM SIBIIICTCS BEPXHUHU MIPEEI U3MEPEHUI

Y,
Oy = Yoy 7 . (62)

['panuinbl cOCTaBIAIOLIEH OTHOCHTEIBHOM MOTPEHIHOCTH pe3yjbTaTa W3MEPEHUUM BEIMYMUHBI Y,
BBI3BIBACMOH JIONIOJHUTEIBHON morpemrHocThio CH, 00yCIIOBICHHON BHEIIHEW BIHSIONICH BEIHMYUHOM,

Sny , BBIYHCIISIOT 110 popMyriam:

- IpPU HOPMHUPOBAHUU INIPEJEIIOB JIONYCKAaEMbIX 3HAUYEHUN MOrPEUIHOCTH MNpU HauOOJIBLIMX
OTKJIOHEHMSIX BHELIHEH BIMAIOLIEH BEJIMYUHBI OT HOPMAJIbHOIO 3HAYEHUS

A y,— Y
8, = = 100=y, —=—==0,_ (63)
y y y y y

rae A/:[y , Yy, ®ny - TIpeAeNl JOIMYCKaeMoW aOCOJIOTHOW, MPHUBEACHHOM W OTHOCUTEIHHOMU
Z[OHOHHI/ITCJIBHOﬁ MMOrp€mHOCTHU, COOTBETCTBCHHO,

- IPY HOPMHUPOBAHUY TIPENIEIIOB JIOMYCKAaEeMbIX 3HaYeHUN KO3(pPULIMEHTOB BINUSHUSA

y —y. AX AX
— = =y 28 Ju 7% _ g 20
Yy AX T y  AX YAX,  (64)

H

rae Aay , Ty, ®zly - mpenen AomyckaeMoi aOCOJIFOTHOM, MPUBEACHHOM UM OTHOCHUTEIbHOM

Z[OHOHHI/ITCJIBHOﬁ MOrp€IIHOCTHU IIPHU OTKIIOHCHUU BHEIITHECH BJII/ISIIOHIeﬁ BCJIIMYHUHBI HA AXH ;
AX - OTKJIOHEHHE BHEIIHEHN B.TII/ISIIOH_ICI‘/’I BCJIIMYMHBI OT HOPMAJILHOTO 3HAUCHUA.

13.1.4 JloBepuTenbHBIE TpaHULBl OTHOCHTEIBHOM IOTPENIHOCTH 6y pEe3yNnbTAaTOB H3MEPEHMI
BEJIMYMHBI Y BBIYUCISIOT 1O (hopmynam:

- [IPpU UCIIOJIb30BAHNU H3MepHTeJ’ILHOfI OCIH ITOCJIEA0BATCIIBHO COCANMHCHHBIX CHu

www.consultant.ru Crpanuua 72 us 97
HafeXXHaa npaBoBad noaaep)xka



"r'OCT 8.611-2024. MexrocyaapCTBeHHbIN cTaHaapT. FocyaapcTBeHHas [okyMeHT npegocTaBneH KoHcynbTaHTIoC
cucTeMa obecneveHnst eAnHCTBa 13MepeHuid. Pacxoa v obbeM ra... [lata coxpaHenus: 18.03.2026

0,5

| m;
By = Zl 8§Vi +_216§Yij ! (65)
j=

rac | - uncio IOCICA0BATCIbHO COCANMHCHHBIX KOMIIOHCHTOB I/I3MepPITeJIBHOI>'I LCIH, UCIIOJIb3yCMbIX
JJIA U3MEPCHUSI BEJIMYUHBI Y,

8oyi - COCTaBJIAIOIIAsA OTHOCHUTEIIbHOU IOrpC€IIHOCTHU pPE3YyJibTaTa I/ISMepeHI/Iﬁ BCJIIMYUHBIL Y,
BBI3BaHHAsI OCHOBHOM IOrp€IHOCTBIO I-r0 KOMIIOHEHTA I/I3MepI/ITeJII)H0ﬁ I,

M; - Y9UCIO0 BIHAIOIIMAX BCIMYHWH Ha COCTaBJIAIOIIYHO OTHOCHUTEIbHOU MOrpCrHOCTU pPE3yJibTaTa
I/ISMepeHI/Iﬁ BCJIMYMHBI Y, BHOCUMY1O i-M KOMIIOHEHTOM I/I3MepI/ITCJIBHOI7I OeIIu,

d

BBI3BaHHAs JOMOJIHUTEILHOMU MNOTPCIIHOCTBIO i-r0 KOMIIOHEHTA HSMCpHTCJ’ILHOﬁ O OT J'I>'I BJIUSIONICH
BCJIIMYHHBI,

nyj - COCTaBJIAIOIAS OTHOCHTEIBHOM IIOTPEHIHOCTH PE3YNbTaTa H3MEPEHUM BEIUYMHBL Y,

- IIpU UCIIOJIb30BAHUHU U3MEPUTCIIbHOI'O KaHajla C HOpMUPOBAHHBIMHA MX

0,5

0, = 6§y +28iyj , (66)
i1

rue 6oy - COCTaBJISIIOIIAs. OTHOCHUTEIBHOM MOTPEIIHOCTH pe3yjbTaTa MU3MEPEHUN BEIUYMHBI Y,
BbI3BaHHAs OCHOBHOU MOTIPEHIHOCTHIO0 N3MEPUTENILHOTO KaHaa;

d

BBI3BaHHAs JONOJIHUTEIIFHON MOTrpCIIHOCTBIO U3MCPUTCIIBHOT'O KaHaJla OT J'ﬁ BIIMSIONICH BEIUYHUHEI.

ny; - COCTaBJIAOIaA OTHOCHUTEJIbHOM MOrpeIIHOCTU pPE3YyJibTaTa I/I3MepeHI/II71 BCJIIMYUHBI Y,

13.1.5 JloBepurenbHble T'PAaHULBI OTHOCUTEIBHOW IOIPELIHOCTH 8y pE3yJIbTaTOB M3MEPEHMN

BCIIMYNHBI y, KOTOpas CBsdA3aHa q)YHKIII/IOHaJ'IBHOI\/’I 3aBUCUMOCTBIO C H3MCPACMBIMH BCJIIMYMHAMU yi
(HampuMep, TeMITepaTypoi, JaBJIeHUEM, KOMIOHEHTHBIM coctaBoM) Y = f(y1, Y2, ..., Ym); BBIYUCISAIOT IO
bopmyne

0,5

2 m
8)/ - (SYf ) +§8§|8§| ! (67)

0

rae “y; - cocTaBisionas OTHOCUTENIbHOM MOrpelIHOCTH, MpHUNHChiBaeMas (yHKIHMOHAIBHOM
3aBUCUMOCTH;
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Syi - OTHOCHUTENbHBIA KOAPPHUIUCHT YyBCTBUTEIILHOCTH BEIUYMHBI Y K H3MEHCHUIO 3HAYCHUS I-i
HU3MEPSEMON BEJTUYUHBIL;

8yi - JOBCPUTCIIbHBIC I'PaHHUIIbI OTHOCHUTEIBbHOM IMOrpCIIHOCTH PEC3YJIbTATOB H3MepeHI/II>’I BCJINYHHBI

Vi

[Tpu u3BeCTHBIX IpaHHUIAX A0COIIOTHOW MOTPEIIHOCTH AYf WM OTHOCHUTEJIBHOM PacCIlMpPEHHON

!
HEOIPEICIICHHOCTH ~ y; , IPUIHCHIBAEMBIX ()YHKIIMOHATHHON 3aBUCHMOCTH, 3HAUCHHE 8yf BBIYUCIISIOT
o dhopmyie

A
) =LIOO=U§,f . (68)

Yt y

OTHOCHUTENBHBIN KO UIIUCHT YYBCTBUTCIIbHOCTHU Sy- BBIYHCIIAOT 110 (POPMYJIC
I

' yi
8Yi - in 7’ (69)

!/
rae fy- - yacTHas mpou3BoaHas GpyHKiwH f 110 Y;.

Ecin HeusBecTHa MaTeMaTHuecKas B3aUMOCBS3b BEIMYMHBI Y C BEJIUYUHOW Yi WM
audpdepenimpoBanue ¢yHkiun f 3aTpyaHeHo, 3HaueHume uyacTHOM mpousBojgHOH f'yj BeUMCHAIOT O

bopmyne

¢ fOn+ay)- ()
Yi Ay

, (70)

rae Ay, - npUpaIieHue i-if u3MepsieMoil BETHUHHBI.

3HaueHUE TNPUPALIEHUS apryMeHTa Ay, pekoMeHayeTcs BbIOMpaTh He Oonee 1/2 abcomoTHOM
MOTPEUTHOCTH BETUYHUHBI Y.

13.1.6 I'paHuLIbI OTHOCHUTENIBHON MOTPEIIHOCTU PE3YyJIbTATOB U3MEPEHUM BEIUMYMHBI Y, KOTOpas
MPUHATA YCIOBHO-TIOCTOSIHHOU, BBIYUCIISIOT 1O (hopMmyIie

Yimax ~ Ymi
S = max min_ 1100
’ ymax + ymin ’ (71)
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TAC Ymax, Ymin - TPAHHMIBI BCIMYMHELI Y 32 IEPUOJ BPEMCHH, B KOTOPOM BECIIMYMHA Y NPUHATA B
KadeCcTBE IMOCTOSHHOIA.

13.2 ®opmyJibl pacyeTa OTHOCHTEJIBLHOM NOTPENIHOCTH pe3yJIbTaTa M3MepeHuil pacxoaa raza

13.2.1 OTHOCHUTENBHYIO TMOTPEIIHOCTh PE3yJbTaTOB HW3MEPEHH OOBEMHOrO0 pacxojia Tasa,
MIPUBEJICHHOTO K CTAHIAPTHBIM YCIOBHSIM, BEIYHCIISIOT IO OpMYysIam:

n "
- Ipu ipuMeHeHnu meroga P-IIEPECIHET

5, =[82 +82 482482 " (12

Qe

- [IpY IpuMeHeHuu Merona "T-nepecuer”
5, =82 +82+82 182 +82 +82 |
% L B Po T Z, Zen , (73)

- pu IpuMeHeHnn Meroaa "pTZ-nepecyer"

0,5

8, =| 8, +8§+(1—82p )2 6@+(1+SZT )2 55 +8, | 4

q

rae qu
pu pabovmX yCIOBHSIX;

- COCTaBJIArOIIAd, O6yCJ'IOBJ'ICHHaH IOIrpCIIHOCTBIO I/ISMCpCHI/Iﬁ 00BEMHOTO pacxoa rasa
83 - CocCTaBJigronias, O6y0J’IOBJ’I€HHa$I AJITOPUTMOM BBIUHCJICHHH OOBEMHOIO pacxoda rasa,
MPUBCACHHOI'O K CTAHAAPTHBIM YCJIOBUAM, U €TO HpOFpaMMHOﬁ peanmauneﬁ;

8p - COCTaBJIAOIAs, OOYCIIOBJIEHHAs MOTPEIIHOCTHI0 U3MEPEHHMM IJIOTHOCTH ra3za mpu pabodmx
YCIIOBHSIX;

8pC - COCTaBJIArOIIad, O6YCJ'IOBJ'I€HHa$I MMOrp€uIHOCTLIO I/ISMepeHI/II\/'I WM pacdeTa IIJIOTHOCTU Ta3a
IIpU CTAHAAPTHBIX YCIIOBHUAX;

Sp,T - COCTaBJIArOIIad, O6YCJ'IOBJ'I6HHa$I IIPUHATUECM J[JaBJICHUA Ta3a 3a YCJIOBHO-IIOCTOSIHHYIO
BCJIIMYNHY;,

O - cocTaBJIsifo1Iast, 00yCIOBICHHAs NOTPEIIHOCTBIO U3MEPEHNH TEMIIEPaTyphl Ta3a;

o,

YCII0OBUAX 3a YCIIOBHO-IIOCTOAHHYIO BEJIMYNHY,

- COCTaBJidronias, O6yCHOBHCHHa}I MPpUHATHEM KOB(I)(I)I/II_II/ICHTa C)KUMACMOCTH TIpU pa60‘-II/IX

)i
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8Z - COCTaBJIArOImIad, O6y0J’IOBJ’IeHHaﬂ IIPpUHATHEM KOB(l)(bI/II_[I/ICHTa CXKUMACMOCTU  IIPpU

cn

CTaHAAPTHBIX YCIIOBUAX 3a YCIIOBHO-IIOCTOSAHHYIO BCIIMYNHY,

8zp - OTHOCHUTENIbHBIM KOA(Q(UIUEHT YYBCTBUTEIBHOCTH KO3 (UIKMEHTa CXKHUMAEMOCTH MpHU

pa60q1/1x YCIOBUAX K U3BMCHCHHUIO JTaBJICHUS

8 p - COCTaBJIANOIIAAd, O6y0HOBHeHHaﬂ IMOrp€IIHOCTBIO I/I3MepeHHI>'I a0COJIFOTHOI'O JaBJICHHUA Ia3a,

SZT - OTHOCHUTENIbHBIM KO3(h(ULIHEHT YyBCTBUTEIBHOCTH KOI(PUIIMEHTA CHKUMAEMOCTH IpU
pabourx ycIOBHIX K U3MEHEHUIO TEMIIEPATYpPhI;

0
8/2/2c - COCTaBJI A0 A, O6YCJ'IOBJ'I6HHa${ HIOIrpCHIHOCTBIO OIIPCACICHHA OTHOLICHUA KOB(b(i)I/II_II/ICHTa

C)KMMAEMOCTH Ta3a MpU pad0vYHX yCIOBUAX K KOIDDUIIMEHTY CKUMAEMOCTH MIPH CTAHIAPTHBIX YCIOBUAX
0e3 yueTa NorpelHoCTH U3MEPEHUN AaBICHUS U TEMIIEPaTypBhl.

13.2.2 B cnyuae npumenenust BK, peanusyromero meron "pTZ-nepecuer", u y kotoporo MX
HopMmHpoBaHbl ¢ yuetoM MX CU naBieHus u TeMnepaTypbl, JOBEpUTENbHbIE TPAaHULIBI OTHOCUTEIbHOMN
MOTPEIIHOCTH PEe3yJbTaTOB HM3MEpPEHH OOBEMHOr0 pacxoja ra3a, HPUBEICHHOTO K CTaHIAPTHBIM

yCHOBI/IHM, 6qC , BBIYMCJIAIOT I10 (bopMyne
2 2 2 95
ch = [qu + Oy + SZ/ZC } , (75)

rae 81/113.1< - cocTaBlisoIIas, o0ycioBiieHHas norpemHoctsio MBK;

6Z/ZC - COCTaBJArOIad, O6YCJ'IOBJ'I6HHa${ NOrpCIIHOCTBIO OMIPCACIICHHUA OTHOLICHUS KO3CI)(1)I/II_II/ICHT8.

C)KMMAaeMOCTH Ta3a Npu pabodyux YCIOBUAX K KOI(PPUIMEHTY CHKUMAaeMOCTH IMpPU CTaHAApTHBIX
YCIIOBUSIX.

13.2.3 B cnyuyae npumenenus MBK, peanusyromero meron "pTZ-nepecuer" u y xoroporo MX
HopMHpoBaHbl ¢ yaetoM MX CU naBieHus U TemmepaTypbl U HOTPEIIHOCTH pacyeTra Ko3(p(UIIMEHTOB
C)KUMAEMOCTH, JOBEPUTENbHBIE TPAHUIBI OTHOCHUTEIHHON TIOTPEIIHOCTH Pe3yJabTaTOB H3MEPEHHM

00BEMHOT0 pacxo/ia ra3a, MPUBEJACHHOTO K CTAaHAAPTHBIM YCIIOBUSM, 8q BBIYUCIISIIOT TIO (hopMyIie

IC

8, =82 +8%nc | . (76

13.2.4 B cnyuyae npumenenus MBK, peanusytomero meron "pTZ-nepecuer" u y xoroporo MX
HopMHpoBaHbl ¢ yuyetoM MX CHM o0beMHOro pacxona rasa npu pabO4yMX YCIOBHSIX, JaBIICHUS U
TEMIIEPATypbl, JOBEPUTENbHbIE TPAHUIl OTHOCUTEIHHOW IOTPEHIHOCTH pPE3yJbTaTOB HW3MEpPEHHH

00BEMHOT0 pacxo/ia ra3a, MPUBEJACHHOTO K CTAaHAAPTHBIM YCIOBUSIM, ch , BBIYUCJISIOT 110 (hopmyIie
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0,5
ch = [BIZ/IBK + 8é/zc:| . (77)

13.2.5 B cnyuae npumenenuss MBK, peanusyromero meron "T-mepecuer" u y kortoporo MX
HOopMHEpoBaHbI ¢ yuetoM MX CU temmiepaTypsl, TOBEpUTEIbHBIC TPAHHUIIBI OTHOCUTEIBHOMN MOTPEITHOCTH

pe3yNbTaTOB M3MEPEHU OOBEMHOr0 pacxoja Tras3a, MPUBEACHHOTO K CTAaHAAPTHBIM YCIOBHSIM, 8q
BBIUUCIISIOT 1O hopmyIie

c !

8y =82 +8%s +8% +82 +82 | (79

13.2.6 B cnyuyae nmpumenenus MBK, peanusyromero meron "T-mepecuer", u y kortoporo MX
HopMmupoBaHbl ¢ yuetoM MX CU o0beMHOro pacxoja rasa mpu pado4uMx YCIOBHSX U TEMIIEPATYpHI,
JIOBEPUTEIIbHBIC TPAHUIIBI OTHOCHUTEIBHON TOTPENTHOCTH PE3yJIbTaTOB M3MEPEHHI 00BEMHOTO pacxoja

rasa, npuBCACHHOI'O K CTaHAAPTHBIM YCIIOBUSM, 8qC , BBIYHUCJIAIOT I10 q)OpMYJIe

8¢, =[ tmx TO5 +87 +85 JO'S . (79)

13.3 CocTaBasiioiue NOrpeurHoCTH pe3yJIbTaTOB H3MePEeHHii pacxoja ra3a

13.3.1 CocraBinstolryo, 00yCIOBIEHHYIO OTPEIIHOCThIO U3MEPEHH 00bEMHOTO pacxo/ia ra3a npu
pabounx yCIOBHAX, BEIUUCIAIOT 1O (hopMmyIie

0,5
6qv = |:8§/3HP +6§p:| +es +eb,Tpv (80)

9IS 5y3np - TPaHUIbl OTHOCUTENIBHOM MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN 00BEMHOTO pacxoa
rasa rnpu pabouyux yciaoBusix ¢ npumeHenuem Y 3IIP;

8np - IPaHUIIBI OTHOCUTEIBHOM MOrPEIIHOCTH NPeoOpa3oBaHms BbIX0IHOTO curHana Y 3I1P.

3HaueHue es BBIYHUCIIAIOT TI0 popmyrie (33), a 3HaUeHHE eb,Tp - o ¢opmyne (A.7) IpUIOKEHUS
A.

13.3.2 CocraBmstoniyto, 00yCIOBICHHYIO TOTPENTHOCTHIO U3MEPEHUN aOCOTIOTHOTO JaBJICHUS ras3a

5 p BBIUUCISIOT 1O (hopMyJiaM:

- IpY IPUMEHEHUH TIpeoOpa3oBaTeseii abCOMOTHOTO JaBICHUS
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0,5

|
8,=|2.8, | .6
i=1

rac | - uncio IOCICA0BATCIbHO COCANMHCHHBIX KOMIIOHCHTOB H3M€pPITCJIBHOI>i LCIu, UCIIOJIb3yCMbIX
AT U3MEPEHUA HU30BITOYHOIO JaBJICHUSA,

Spi - I'paHHULbI OTHOCHUTEIIBHON IIOrp€IIHOCTU PE3YJIbTAaTOB I/ISMepeHI/Iﬁ a0COJIIOTHOT'O JaBJICHUS

rasa i-ro KOMIIOH€HTa, BXOJAIICTO B COCTaB HBMepHTeHBHOfI oenmu ¢ Y4€TOM OOIIOJTHHUTCIBHBIX
COCTaBJIAIOIIHNX IMMOIPCIIHOCTH, BBI3BAHHBIX BHCHIHUMU BJIMAIOIIMMU BCJIIMYNHAMU

- Ipu IPUMCHCHU U HpCO6p&30BaTeHeﬁ HW30BITOYHOIO JaBJICHU A

2 2 05
2 2
8 = & ZS + & 8 (82)
p i Pa !
P ) = P
rac 8p"i - T'paHUIbI OTHOCHTCHBHOﬁ MMOTpCIIHOCTH pe3yﬂbTaTOB I/I3MepeHI/II71 I/I36BITO"IHOFO

JaBJICHH I'a3a i-ro KOMIIOHCHTA, BXOJAIICIO B COCTaB I/I3MepI/ITeJ'II>HOI71 ey ¢ ydeToM HJOIIOJHUTEIBbHBIX
COCTaBJIAIOIIMX IMOIPCIIHOCTH, BbI3BAHHBIX BHCITHUMU BJIMAIOIIUMUA BCIIMUNHAMMU,

5 p, - TPAHHIIBI OTHOCUTEIILHON MOTPEUTHOCTH PE3YIbTATOB U3MEPEHUI aTMOC()EPHOTO AaBICHHS C

Y4€TOM  OOHNOJHHUTCIBHBIX COCTABJIAIOIIHNX IMMOIPpCIIHOCTHU, BbI3BBAHHBIX BHCHIHMMU BJIUAOIIUMU
BCJIIMYNHaAMU.

Eciu aTMOC(i)epHOC AAaBJICHUC OKPYKAKOIICTO BO3AYyXa WU a0COIIOTHOE JAaBJICHUC Ta3a IPUHATO

CIIOBHO-IIOCTOSIHHOM BEJIMYHHOM, TO COOTBETCTBYIOIIME 3HAUCHUS 8p ) 8p BBIYUCIIAKOT IO (POPMYIIC
>

(71).

a

13.3.3 CocraBastoiyto, 00yCIOBIEHHYIO IMOTPEIIHOCTHI0 W3MEPEHHI TeMIlepaTyphl rasa, 5T :
BBIYHUCIISIIOT TIO (hopMyIie

0,5

|
8 =| 287 | (83
i=1

rae | - grcino nocienoBaTebHO COSAMHEHHBIX KOMIIOHEHTOB M3MEPUTEIBHOM 1IEIH, UCTIOIB3yEeMbIX
JUI U3MEPEHUS TEMIIEPATYPBI;

8Ti - TpaHUIIBl OTHOCHTEIBHOW IMOTPEIIHOCTH Pe3yJbTaTOB M3MEPEHHH TeMIIepaTyphl raza I-ro

KOMIIOHCHTA, BXOJAIIICTO B COCTAaB I/I3MCpI/ITCHLHOI>'I oenu € y4e€ToM HOIOJHHUTCIBHBIX COCTAaBJISAIOIINUX
MOrp€IIHOCTHU, BBI3BAHHBIX BHCITHUMH BJIUAIOIIMMU BEJINYNHAMUA.
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13.3.4 I'paHuipl OTHOCUTENBHOM MNOTPEIIHOCTH PE3YJIbTATOB M3MEPEHMH IUIOTHOCTH rasa Ipu
pabourx M CTAaHJAAPTHBIX YCIOBUSIX BBIYUCIISIIOT 1O popMynam, npuBeneHHsM B 13.1.3 u 13.1.4.

Eciy nioTHOCTh ras3a Npu CTaHJApTHBIX YCIOBHUSX ONPENENAIOT pacueTroM, Hanpumep no ['OCT

31369, TOo 3HayeHme 6p OIICHUBAIOT B COOTBETCTBHHM C TPEOOBAaHUSMHU HOPMATHBHBIX JTOKYMEHTOB,

PETIIAMCHTHPYIOIIUX HpI/IMeHﬂeMHﬁ METO/[ pacucTa.

c

Ecnu mioTHOCTH rasa pu CTaHAAPTHBIX YCJIIOBHUAX IIPUHATA yCJIOBHO-HOCTOSIHHOfI BGHHHHHOﬁ, TO

3HAYEHUE 6pc paccuuThiBaroT Mo hopmyie (71).

13.3.5 Cocrapnstomryro, 00yCIOBIECHHYIO MOTPEITHOCTHIO ONPEIEICHUs OTHOIICHHS K03 duirenTa
C)KMMAEMOCTH Ta3za MpH padouYMX YCIOBUSX K KOI(PQPUIMEHTY CKUMAEMOCTH ra3a IpH CTaHIapTHBIX

YCIIOBUSIX Sz/zc BBIYHCIIAIOT 110 (popMyIam:

- 1JI 1 OJHOKOMITIOHCHTHOI'O I'a3a
2 2 2 g2 2 g2 05
5y, =| 82, +82 +92,8, 49382 | e
- I MHOTOKOMIIOHCHTHOI'O Iasa IIph pacdcTe KOSCI)(I)I/ILII/IGHT& CKMMACMOCTH IIO AAaBJICHUIO,

TEMIIEPAType U KOMIIOHEHTHOMY COCTaBy rasa

2705

52/2 = 52 +62 +82 52 +82 52 +Z( (2/2.) 6x,-) : (85)

- M4 MHOT'OKOMIIOHCHTHOTO Ta3a IIpU pacucTe KOBCI)(I)I/ILII/IGHTEI CXKXUMACMOCTH 110 JOAaBJICHUIO,
TEMIICPATYPEC, IJIOTHOCTH I'a3a IMPU CTAHJAPTHBIX YCIIOBUAX, COACPKAHUIO a30Ta U AUOKCH A yrjIiepoaa

0,5

3, =| 82, +82 +97 8, +9; 82+82/Z 82 +9,,,, 5 +82/Z 6Xy . (86)

Pe (z/z, ) X

rac BZf , Sch - JOBCPHUTCIBHBIC TpPaHUIbl OTHOCHUTCIIBbHBIX HOFpGHIHOCTCfI, IIPUIIMCAHHBIC

ypaBHEHMSM, MPUMEHSAEMBIM Ui pacueTa Kod3(h@UIMeHTa CKUMAeMOCTH MPH pabO4YMX M CTaHIAPTHBIX
YCIIOBUSIX COOTBETCTBEHHO;

82

rasa mnpu pa6oq1/1x YCI0BUAX, K UBMCHCHHUIO JABJICHUA U TEMIICPATYPhI ra3da COOTBETCTBCHHO,

p o 8ZT - OTHOCHTCJIbHBIC KOB(I)(pI/ILII/ICHTLI YYBCTBUTCIILHOCTU KOB(I)(I)I/II_[I/ICHTa CXKXNMACMOCTH

S(Z/Zc)pc, 8(Z/Zc)xi ' 9.(Z/Zc)xa 8

OTHOIICHUHA KOB(b(I)I/II_II/ICHTa C)KUMACMOCTH T'a3a IIpu pa6oq14x YCIOBUAX K KOS(I)(I)I/IL[I/ICHTy CXKXNMACMOCTHU

(z/2,)x, - OTHOCHTEIbHBEIE KOY(Q(QUIMEHTH YyBCTBUTEIHLHOCTH
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raza Imnpu CTaHAAPTHBIX YCIOBUAX K HU3MCHCHUIO IUIOTHOCTU TIa3a IIpU CTAHAAPTHBIX YCJIIOBUAX,
COACPpIKAaHUA I-r0 KOMIIOHEHTA rasza, a3oTa 1 AMOKCH A yrijii€poJga COOTBETCTBCHHO,

8pC - I'paHUIbBI OTHOCHUTEIIEHOM IOrp€IIHOCTU PE3YJIbTATOB OIIPCACICHHA INIOTHOCTH rasa IIpu
CTaHAAPTHLIX YCIIOBUSAX;

6xi , 8X , 8Xy - JOBCPHUTCIIBHBIC TI'paHUIbl OTHOCUTCIIBHBIX HOFpCH.IHOCTCﬁ PE3YIbTAaTOB

a

I/I3MepeHHﬁ COACpKaHNA I-ro KOMIIOHEHTA rasa, a3orta 1 JMOKCHJa yri€poja, COOTBETCTBCHHO.

[Ipy BBIUMCIEHMM COCTABIAIOUIEH, OOYCIOBIEHHON IOIPEIIHOCTBIO OIPENEICHHUsS] OTHOIICHUS
Koa(h(duUlLIMeHTa CKUMAEMOCTH Ta3a MpH padodyux ycIoBHSIX K KOA((UIMEHTY CKMMAEMOCTH rasza mpu

o 0
CTaHOAPTHBIX YCIIOBHUAX 0e3 y4€Ta NOorpeurHoCTu USMEPCHUU JABJICHUA U TCMIICPATYPbL 8/2/2C 3Ha4YCHUA

82 82 8‘2 2
cocrapisiomux Yz Op n Yz Or NpuHMMAIOT PaBHBIMM HYIIIO.

Ecnmu xoodduumeHTsl CKMMaeMOCTH TpH pabdo4YMx ¥ CTAHJAPTHBIX YCIOBHSX MPHHSTHI

YCJIOBHO-TIOCTOSIHHBIMHM BEJIMYMHAMHU, TO COOTBETCTBYIOIIME 3HAYCHUS 0, : Szc BBIUUCIISIOT 110
dbopmyne (71).

9

13.3.6 OTHOCHTENBHBIN KOAPYUIUEHT UyBCTBUTEIBHOCTH Y (Z/Z,)x, BBIYUCIAIOT 110 (hopMyIie

— Z*/Z:_Z/Zc XiZc
@z~ x-x  Z

9 87)

rae Z, Z. - ko3(p(PUIMEHTH CXKUMAEMOCTH Tra3a Ipu pabouyMx U CTaHJIAPTHBIX YCIIOBUSX,
COOTBETCTBEHHO PACCUMTAHHBIE IPU 3aJaHHOM KOMIIOHEHTHOM COCTAaBE Ira3a;

*

*
Z, Z. - ko3pdUUUEHTh CKUMAaeMOCTH Ta3a IpH pabouux M CTaHAAPTHBIX YCIOBHSX,
COOTBETCTBEHHO BBIYHCIICHHBIC MPU 33JaHHOM KOMIIOHEHTHOM COCTaBE ra3a C MPUpAICHUEM JOIH I-TO
KOMIIOHEHTA I'a3a U HOPMAIU30BaHHOM 1O (opMmyIie

— npu j#i

.| 1+AX prd

X =

i <Xi+AXj _ _,(88)
—— mpH | =I
1+ij

e AX j - mpUpaIIeHue 01 J-r0 KOMIIOHEHTA ra3a.

13.3.7 JloBepuTenpHblE TpaHUIBl OTHOCHTEIBHOM IOIPEIIHOCTH pPEe3yJIbTaTOB ONPEACIICHUS
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COACPIKaHUsA I-r0 KOMIIOHEHTa Ta3a 6X- YCTaHABJIMBAKOT Ha OCHOBC ImokasaTrelieii TOYHOCTH

npuMensemon MU.

Ecmu COACPIKAHUC I-ro KOMIIOHEHTA rasa IIPHUHATO YCHOBHO'HOCTOﬂHHOﬁ BeHHqHHOﬁ, TO 3HAYCHUC

8xi paccuuThiBatoT o Ghopmyie (71).

13.4 OueHuBaHMe MOTPEIIHOCTH Pe3yJIbTATOB U3MepPeHnil 00beMa rasa

[Ipr OIEHKE IOBEPUTEIBHBIX TPAHHI] OTHOCUTEIHHOW MOTPEIIHOCTH HM3MEPEeHUU o0bhema Tasa,
MPUBEJICHHOTO K CTaHJAPTHBIM YCIOBHSM, YYUTBIBAIOT COCTABIISIONINE, OOYCIOBICHHBIE MOTPEITHOCTHIO
U3MepeHnii 00bEMHOT0 pacxoja ra3a, IPUBEIECHHOTO K cTaHAapTHRIM ycioBusM (cMm. 13.2 u 13.3), u psn
JOTIOJTHUTEITbHBIX:

- COCTaBJIArOIIad, O6YCJIOBJI€HH2UI MOrpC€IIHOCTBIO OHNPCACIICHUA HWHTCpBAajJla BPCMCHU 81; , B
TCYCHHUEC KOTOPOT'O BBIYUCIIAIOT 00BeM rasa,

- cocTaBIsAONIasl, 00yCIOBIEHHAS JUCKpETH3aIMel aHaaoroBbix curHanos CH Bo BpemeHn Bﬂy .

Ecnu 3nauenue ST He mpesbimaer +/- 0,02%, To HomyckaeTcs ero He YYUThIBATh MPH pacdere

JOBCPUTCIIbHBIX TI'paHUI] OTHOCHUTEIIbHON IOIrpCIIHOCTH I/IBMepeHHﬁ obbeMa rasa, IPHUBCIACHHOI'O K
CTaHAAPTHBIM YCJIOBUAM.

3HaveHue Sﬂy JUTSL KQKJTOW U3MEPSIeMOI BEIMYMHBI BEIYUCIISIFOT 110 (hopMyJie

05 s
200( At ) At n 2 AT n-1 B ~
O, = _at N A B G o o
. 7 T~ Ty T~ T, é(yl y) TK_TH—AT é(yl y)(yH'l y) J
(89)

rae Y - cpemee 3HaUCHNE BEIMUHMHBI Y B HHTEPBAIIE (TK -1, ) ;
Yi - 3HaYCHHE BEJIMIMHBI Y B i-if TOUKE B HHTEpBAJIC (TK -1, ) ¢ marom auckpernsamun AT;
T,, T« - Bpems Hayaja ¥ KOHIIA IEPUO/Ia BPEMEHN HHTErPUPOBAHUS, COOTBETCTBEHHO C.

3HaueHue 8[1y F€OMETPUUYECKH CYMMHUPYIOT C JIOBEPUTENbHBIMH T'pPaHUIAMH OTHOCUTEIBHOU
MOTPEITHOCTH pe3yiIbTaTa U3MEPEHUN BEIMYUHBI Y, BRIYUCICHHOU B cooTBeTcTBUHM ¢ 13.3.1 - 13.3.4.

3HaveHHe Sﬂy MOJKET OBITh OLIEHEHO MOCIEe W3MEpPEHUH, MO3TOMY €ro y4eT BO3MOXEH TOJBKO B

peaNIbHBIX YCIOBHSX JKCIUTyaTanuu. Eciu mHTepBan nuckperusauuu He O6ojnee 1 ¢, To 3HaueHUe Sﬂy

www.consultant.ru CrpaHuua 81 us 97
HafeXXHaa npaBoBad noaaep)xka



"r'OCT 8.611-2024. MexrocyaapCTBeHHbIN cTaHaapT. FocyaapcTBeHHas [okyMeHT npegocTaBneH KoHcynbTaHTIoC
cucTeMa obecneveHnst eAnHCTBa 13MepeHuid. Pacxoa v obbeM ra... [lata coxpaHenus: 18.03.2026

AOIYCKACTCA MIPUHHUMATL paBHBIM HYIIIO.

IIpunoxenne A
(cmpaBoOYHOe)

NMPOLIEAYPA PACYETA AOMNOJIHUTENIbHOW NOrPELUHOCTU M3MEPEHUN
PACXO[OA N OB bEMA N'A3A, OBYCINIOBJIEHHON U3MEHEHUEM
FTEOMETPUYECKUX NAPAMETPOB KOPITYCA YJIbTPA3BYKOBOI'O
NMPEOBPA3OBATEJNIA PACXOOA

Pacuer nomoIHUTENBHOW MOTIPEMIHOCTH M3MEPEHUN pacxoja U o0beMa rasa, 00YyCIOBIIEHHOM
W3MEHEHHEM TI'€OMETpPHUYECKUX MmapameTpoB kopryca Y3IIP, BemonHsooT ¢ yuetoM [2] B ciemyrorei
[10CJIEZI0BATEIbHOCTH:

a) pacCYMTHIBAIOT JIOMOJHUTENbHYIO NorpemHocTh Y 3[1P, BhI3BaHHYIO OTKIIOHEHHEM TeMIIEpPaTyphl
ra3a rnpu pabo4ux yCJIOBHIX OT TEMIIEpPATyphl rasza, Mpu KOTOPOH MPOBOIUIOCH orpeaesienue ero MX, mo

dbopmyiie
0, =3000, -AT (A1)

rie AT =T-T, . pPa3HOCTh TEMIIEPATyp ra3a Mpu pabodux yCIOBHSX M MPH ornpeaeieHud MX
V3IIP;

O - remmepaTypHBIit KOO()PUIMEHT IMHERHOTO pacIIMpPEeHns MaTeprana Kopiyca V3I1P;

0) paccuMTHIBAIOT OMOJHUTEIbHBIE HAMOONBIIYI0 W HAMMEHBIIYI0 BO3MOXKHBIE TOTPEITHOCTU
V3I1P, BeI3BaHHBIC OTKJIIOHEHUEM JIABJICHUS Ta3a MpU pabovYuX YCIOBHSIX OT JABJIEHUS ra3a, Ipu KOTOPOM
MPOBOAMIIOCH ompenenenue ero MX mo ¢popmynam:

R% +r? Ap
eb,pmax = 400Ksl ( R2 . r2 + Mj E ; (A2)
R*(1+p)+r?(1-2up) ) Ap
6b,pmin = 400K52 R2 _ r2 E P (A-3)

rrae K 1 Kg - k03 durmentsl, yuutsiBatomue ¢popmy kopnyca Y3IIP u ero coenunenue ¢ UT;

I - BHyTpeHHn paauyc kopnyca Y 3IIP nim ygactka T B mecTe ycTtaHOBKHM HakiagHbIx [I1DA, m;
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R - HapyxHbIi paanyc kopryca ¥Y3IIP win yuactka T B Mecte ycraHoBKH HakinaaHbIX [1DA, Mm;

Ap =pP-PpP, - pa3HOCTh aOCOIOTHBIX JaBJICHUH Tra3a npu pPabO4YMX YCIOBUSAX U TIPU
onpeaenennn MX Y3IIP.

Ecnu kopriyc Y3IIP umeer HenunuHapuyeckyio ¢opmy, To 3HaueHue R B ¢popmynax (A.2) u (A.3)
IPUHUMAIOT paBHBIM IIOJIOBUHE HApyXKHOro IonepeyHoro pasmepa kopmyca Y3IIP B Touke
MUHUMAaJIbHON TOJIIIMHBI €70 CTEHKH.

3navenne kodpdunuentoB Ky u Kgy mpuaumarot paBabiM 1, ecau ¢umanisl kopryca Y3IIP nam
cekimii T pacronmokensl Ha paccrosiHue Oonee 2R oT mecra pasmemienus [IDA, kak mokasaHo Ha
pucynke A.l.

CeapHoit Wwoe > 2R

-

N

= 9R Kopnyc Y3MP

> 2R

o

&

> 2R Kopnyc Y3lP

Pucynok A.1 - BapuanTts! pacnionoxenus [I9A oTHocUTenbHO
(taHIEeB, TPU KOTOPBIX 3HAUeHUs Ks MPUHUMAIOTCS paBHBIMU |

Ecnmu ¢unannst kopryca Y3IIP nnm cexuuit UT pacnonoskeHsl Ha pacCTOSHUM MEHEe WM PaBHOM
2R ot mecra pazmemenus [I19A, To pacuer ko3 durnmentor K BeIomHSIOT 110 hopmyre

_WHY+Z

Ksl — KsZ - 6R 5 (A-4)

e W, Y, Z - pacCTOSIHUS, YKa3aHHbIe Ha pUCcyHKe A.2.
p YK YH
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0,5x , 0,5x

> 2R X Z<2R

0,5x 0,5x

Pucynox A.2 - BapuanTsl pazmenienusi [I9A oTHOCHTENBHO (IiaHIIEB,
pU KOTOpbIX 3HaueHus Ks paccunrteiBaroT 1o gpopmyie (A.4)

Ecnu nro6oe u3 3HaueHuit W, y, z Oyzner 6ombiie 4yem 2R, TO 3TO 3HaYeHHE NMPUHUMAETCS PaBHBIM

2R.

Ecmn xopnyc V3IIP umeer He munuHapuueckyo Gopmy, To pacueT koddduuueHToB Kg u Kgo

BBITIOJIHSIIOT TIO JOpMYyJIaMm:

s1 =

H2+r?
H2_r2

1+ ; (A5)

h® +r?
2 H

H2(1+;,L)+ r2(1—2u)

K,,=0,5[1+

HZ_rZ
h? (1+p)+ r’ (1-2p)
h2_r2

, (A.6)

rae H - monmoBuHa HapyXHOro mnomepedHoro pasmepa kopryca Y3IIP B Touke MakcHMMalbHOM
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TOJIIIUHBI €I'0 CTCHKH,

h - monoBuHa Hapy)KHOTO TOMEPEYHOro pazmepa kopmyca Y3IIP B Touke MHHMMAIbHON TOJIIUHBI
€ro CTEHKH;

B) pPACCUMUTHIBAIOT 3HAYCHHME JIOMOJIHUTEIBHONW IOTPEIHOCTH, OOYCIIOBIEHHONH H3MEHEHHEM
TeMIIepaTyphl U AaBICHHS ra3a, o hopmyie

O = |91 +0,5(0,.,, +0,,. ). (A7)

IIpunoxkenne b
(pexomMeHayemMoe)

®OPMA AKTA NOATBEPXOEHUA PEAITUSYEMOCTU METOOUKN U3MEPEHUN

HaMMEHOBAHME FOPUAUYECKOIO JIULA WU UHIAUBUAYaIbHOTO
IIpEeANPUHAMATEIIS

AKT
NMOATBEP K/AEHUS PeaTn3yeMOCTH MeTOIMKH U3MepeH Uit
pacxona u oobema rasa, usioxentoi B 'OCT 8.611

Ha

HaMMEHOBAHUE TIPOBEPSEMOT0 00BEKTA, y371a N3MEPEHUI
Anpec
OcHoBaH#Me: BBOJI B DKCIUTyaTaINIO0, PEKOHCTPYKITHS

(HEeHy»HOE 3a4epPKHYTh)

1 IlepeueHb cpeaCcTB U3MEpPEHUN

2 Hamnume W KOMILICKTHOCTh 3KCHJ’IyaTaIII/IOHHOI\/II JOKYMCHTAIlMKM Ha OCHOBHBIC H
HAOIOJIHUTEJIBHBIC CPEIACTBA I/I3MepeHI/II>’I, BCIIOMOTAaTCJIBbHBIC K JOMMOJIHUTCIIBHBIC YCTpOﬁCTBa

IIpHU OTCYTCTBUH YKa3aTb CPCACTBA H3MCpCHHI>i u YCTpOﬁCTBa, Ha KOTOPBIC OTCYTCTBYCT
JOKYMCHTAaIUA
3 CocTosiHHE U YCJIOBUS OKCIUTyaTalluu CPpCIACTB I/ISMCpCHI/Iﬁ

COOTBCTCTBHUEC, HCCOOTBCTCTBUC TpC6OBaHI/IHM BKCHHyaTaHHOHHOﬁ AOKYMCHTAaIUHu,
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YKa3bIBAIOTCS JUANIa30HbI U3MEHEHHS TapaMeTPOB OKPY>KaIOIIEH Cpeibl U ra3a

4 CooTBETCTBHE XapaKTEPUCTUK CPEACTB I/I3MC]I)CHHI>1 YCTAaHOBJICHHBIM TEXHHYCCKUM

tpeboBanusm u TpedoBanusim 'OCT 8.611

NEPEYHCIINT CPEACTBA U3MEPEHHI U yKa3aTh: IOBEPEH/HE TTOBEPEH

5 JloBepuTenbHBIE TPAHHUIIBI OTHOCUTEIBHOM MOTPEITHOCTH U3MEPEeHUl 00BEMHOT0 pacxoaa

u/nnm oobeMa rasa

6 MeTo puBeieHUs pacxoja U 00beMa ra3a K CTaHIapTHBIM YCIOBUAM

7 Pesynbratel mpoBepku cobmonenus Tpedopanuii 'OCT 8.611

HanMeHOBAHIIE CootBercTBHE
HammeHnoBanwue onepanuu npoBepKu OKYMEIITA
AOKY Ha Her
7.1 IlpaBunbHOCTH MOHTaxa U dkcmryarauuu | 'OCT 8.611,
CPEICTB U3MEPEHHUIA, BCIOMOTaTeIbHBIX U JKCILTyaTallMOHHAS
JOTIOJTHUTEIBHBIX YCTPOHCTB JTOKYMEHTAIIS
7.2 CobmroneHue mpoueayp o0padoTku I'OCT 8.611
pE3yNbTaTOB U3MEPEHUN
7.3 CobnroneHue TpeOoBaHUN K TOYHOCTH I'OCT 8.611,
U3MEPEHUI HOPMAaTUBHBIN JOKYMEHT
7.4 TlepeueHb HapyLIECHUA:
3aIoJTHAETCS PU HAJTMYMU HApYIICHUH
8 BrIiBOIBI:
PykoBogurens
IOPUINYECKOTO JIUIA WITH
WHUBUIYaIbHBIN
peanpuHIMAaTeb MOJINUCH WHUIUANTBI, paMuus
M.IL
Hcnonuurens:
MIO/IITHCh WHUIHAAIB, paMuTas
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IIpuio:xxkenue B
(cmpaBoYHOe)

OLIEHKA HEOMNPEOENEHHOCTU PE3YJIbTATA U3MEPEHUH

B.1 O01mme mojiokeHus

B.1.1 Ouenka HeonpeAeIeHHOCTH pe3yIbTaTOB U3MEPEHUH pacxoja U o0beMa rasa IpoBOJUTCS Ha
OCHOBE 3HaYCHUU HEONPEACICHHOCTH PE3YIbTaTOB KaanOpoBKH mpuMeHsieMbix CH.

B.1.2 OtHOCHUTENBHYIO pACIIMPEHHYIO HEOIpeneIeHHOCTs (mpu KodpduiueHte oxsata 2)
pe3yJsibTaTa U3MEPEHUH BEJIMUMHBI Y BBIYUCISIOT IO (hopmyiie

U’y = 2u', (B.1)
Irac U'y - OTHOCHUTCJIbHAA CTaHAAaPTHAaA HCOMPCACIICHHOCTb BCIIMYNHBL y

OTHOCHTENbHAS paCIIUPEHHAs HEOIPEASIEHHOCTh JOJKHA ObITh IpeACTaBIeHa ABYMs 3HaYalMMU
mudpamu.

B.1.3 OTHOCUTENBHYIO CTAaHIAPTHYIO HEONPENEIEHHOCTD U'sy pE3yibTaTa U3MEPEHUN BEIMUUHBI Y
0e3 ydera JOMOJHUTEIBHBIX COCTABIISIFOIIMX HEOIPEICICHHOCTH, BHI3BAHHBIX BHCITHUMU BIIHSFOIIUMU
BEJIMYMHAMU, BRIYUCISAIOT 110 popMmyIe

'
' oy

u’ =—>100=—*
oy yk k ’(Bz)

rae Uy - pacmumpeHHas HEONpPENeNeHHOCTh pe3ysbTaToB KanuOpoku CU, mpumeHsiemoro ams
U3MEPEHUH BEINYHHBI Y,

U'sy - OTHOCHUTENbHas pacIIUpeHHas HEONPEIeIeHHOCTh pe3ynbTaToB  Kanubposku CH,
MIPUMEHSIEMOT'0 JJI1 U3MEPEHUI BETUYUHBI Y,

k - koadduirieHT oxBaTa, yKa3aHHbI B cepTidukare kanuoposku CU.

JIONIONHUTENBHYIO CTaHAAPTHYI0 HEONPENEIeHHOCTh U'yy pe3ynbTaTa HM3MEPEHHH BEIUYUHBI Y,
BBI3BAaHHYIO BHEILIHEH BIUIOMIEH BETUMUUHOM, BEIYUCIISIOT 110 (popMyiam:

- NpU HOPMHUPOBAHMWU 3HAYEHUH HEOINPENEICHHOCTH MPH HAMOOJBIIMX OTKIOHEHUSX BHEIIHEH
BIIMSAIOIIECH BEJIMYUHBI OT HOPMAJIBHOTO 3HAYEHUS
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U U’
ro_ ny _ ny
u, =—-100= , (B.3)
y-k k

rae U,y - JOIOIHUTENbHAS PACIINPEHHAs HEOIPECIeHHOCTS;
U',y - JOIOJIHUTEJIbHAS OTHOCUTEIIBHAS PACIINPEHHAsK HEOIPEICICHHOCTS;
k - koapurenT oxsara;

- IPM HOPMHUPOBAHUH MPEIETIOB IOMYCKAEMbIX 3HaUYeHUIN KO3(PPHUIIMEHTOB BIUSHUS

!/
= D M0 Dy AX
ny = = , (B.4)
y-kK AX, K AX,
rne Uy, U’y - jgomomnurensHas pacIIMpeHHAas HEONPEACICHHOCTh M JIONOJIHUTENbHAs

OTHOCHUTCJIbHAA paCclIMPCHHAdA HCOIPCACICHHOCTb INTPH OTKIIOHCHHU BHEIITHEH BJ'II/ISIIOH_Ieﬁ BCJINYHHBI Ha

AX

H
AX - OTKJIOHEHHE BHEIIHEH BHI/IFHOH_IGI‘/’I BCJIMYHMHBI OT HOPMAJIbHOI'O 3HAYCHUS.

B.1.4 OTHOCHTENBHYIO CTaHAAPTHYIO HEONPEIEIEHHOCTh U'y Pe3ylbTaTOB M3MEPEHUN BENUYUHBI Y
BBIYHCIISIOT TI0 (hOopMyITam:

- IIpU UCIIOJIb30BAHUH I/I3MepI/ITeJII>H0ﬁ OCIIN MMOCJICA0BATCIBHO COCAMHCHHBIX CHUu

0,5
| m;

r 2 2
Uy o Z uOYi +Zuﬂ}’ij ? (B'S)

i=1 j=1

rae | - uucno mocnenoBaTebHO COSIMHEHHBIX KOMIOHEHTOB H3MEPUTENBHOI LIEMH, HCIOJIb3yEeMbIX
JUISI U3BMEPEHUS BEJINYUHBI Y;

!
oyj - OCHOBHAsl COCTAaBJIAIOINAs OTHOCUTEIBHOM CTaHJIAPTHOW HEONPENEICHHOCTU pe3yiabTara

I/I3MepeHI/II71 BCJIMYUHBI Y, BHOCUMAasA i-M KOMIIOHEHTOM H3MepHTeJ’ILHOﬁ OCIIN,;

u

M; - 4YUCJIO BIMUSIOMIUX BEJIMYMH HA COCTaBIAIONIYI0 OTHOCHTEIBHOW  CTaHJIapTHOU
HEONPEICIIEHHOCTH Pe3yJbTaTa M3MEPEHUH BETMYHUHBI Y, BHOCUMYIO I-M KOMIIOHCHTOM H3MEPHTEIbHOMN
ey,

u i - JIOIOJIHUTEIbHAS COCTABIIAIOIIAS OTHOCHTEIBHOM CTaHI[apTHOﬁ HCEOMMPCACIICHHOCTHU

pe3yiabTata M3MEPCHHUU BEJIMYMHBI Y OT J-i BIMUSIONICH BEJIUYMHBI, BHOCHMAs I-M KOMIIOHCHTOM
W3MEPUTEIIbHON LIeTH;
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- IIPY UCIIOJIb30BAaHNUN U3MEPUTEIIBHOIO KaHalla ¢ HOpMUPOBaHHbIMU MX

0,5

m )
' 12 12
uy =|uy + E Uy | (B.6)
j=1

riae U'oy - OCHOBHAs COCTABJIAIOIIAS OTHOCUTEIBHOM CTaHApTHON HEONPENCICHHOCTH Pe3ybTaTa
U3MEpEHUH BEJIMYMHBI Y,

u ayj - JOHOJHHUTCIIbHAA COCTaBJIAIOIIAA OTHOCHUTEIbHOM CTaHﬂapTHOﬁ HCOMMPCACIICHHOCTHU

pe3y/ibTaTa U3MEPEHHI BETMYMHBI Y OT |-i BIUSIOIICH BEIIMYUHBI.

B.1.5 OtHOCHTeNbHYIO CTaHIAPTHYIO HEOIPEAEIEHHOCTh U'y pe3ylbTaTOB U3MEPEHUI BEJINYUHBI Y,
KOTOpas CBsi3aHa (PYHKIMOHAIBHOW 3aBHCHMOCTBIO C H3MEPSIEMBIMH BEIMYMHAMH Vi (Hampumep,
TEMIIEPaTypPOi, 1aBICeHUEM, KOMIIOHEHTHBIM coctaBoM) Y = f(y1, Y2,... Ym), BEIYKCISIIOT IO (OpMYyJIe

0,5

2
ro_ 2 ' 5 \92 12
Uy =|| —zuy, | + 29U | B
i=1

"B

rac u y¢ - OTHOCHUTCIJIbHAA CTaHAApTHasA HCOIIPCACIICHHOCTDL, ITPUIIMCBIBACMAA (byHKHHOHaHLHOﬁ

3aBUCHUMOCTH,

Syi - OTHOCUTEIbHBIN KOB(l)CI)I/ILII/IeHT YYBCTBUTCIBHOCTHU BCIIMYUHBI Y K U3BMCHCHUIO 3HAUCHUSA i-i
H3MepﬂeMOﬁ BCJINYHHBI,

u y;i - OTHOCUTCJIbHAA CTaHAApTHAsA HCONIPECACICHHOCTb PE3YJIbTATOB H3MepeHPII>i BCJIIMYUHEI Y.

OTHOCHUTEILHBIA KOD UIUCHT YYBCTBUTCIIbHOCTH 8y- BBIYUCJIIAIOT 110 (POPMYJIC
I

[ yi
9, =1, B

!’
rIe fy. - yacTHas nMpou3BoHas GyHKiuu f 10 V;.

Ecnin HeusBecTHa MaTeMaTHuyecKas B3aHMOCBSA3b BEIMYHUHEI Yy ¢ BEJIMYMHOM Vi HIHn

!
muddepentmpoBanne GyHkuuu f 3arpyaHeHO, 3HaYeHHE YAaCTHOW MPOW3BOIHOMN fyi BBIYHCIISIOT 10
bopmyne
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f(yi +Ayi)_ f (Yi)
Ay,

f, = . (B.9)

rae Ay; - npUpaIieHue i-if U3MepsieMOol BETUUUHBI.

3HaueHue NpUpAIICHUsS apryMeHTa Ay, peKoMeHayeTcsl BhIOMpaTh HE OoJjiee CTaHAapTHOU
HEOIpeAeIEHHOCTH BEIHUYUHBI Y.

B.1.6 OTtHOCUTENBbHYIO CTaHIAPTHYIO HEOIPENEICHHOCTh PE3YJIbTaTOB HW3MEPEHUMN BEJINYMHBI Y,
KOTOpAsi MPUHSATA YCIOBHO-TIOCTOSIHHOM, BEIYUCIISIIOT IO (OpMyJIe

u' = ymax ~ Ymin 100

, (B.10
’ ymax+ymin ‘\/§ ( )

€ Ymaxs Ymin - TPAHUIIBI BEJIUYUHBI Y 3a MEPUOJ BPEMEHH, B KOTOPOM BEIMYMHA Y MPUHATA B
KaueCcTBE MOCTOSHHOM.

B.2 ®opmyJasl pacyera OTHOCHUTEJbHON CTAHIAPTHOM HEOINPeIeJeHHOCTH Pe3yJbTaTOB
H3MepeHHi pacxoja rasa

B.2.1 OtHocUTENbHYIO CTaHAAPTHYIO HEONPENENIEHHOCTh Ppe3yJbTaTOB H3MEPEHUHl 00bEMHOIO
pacxoja ra3a, MIpUBeICHHOTO K CTAHAAPTHBIM YCIIOBHSIM, BEIYUCISIOT IO (JOpPMyIIaM:

n "
- IpH IpUMeHeHnu Metoa P -TICPECHCT

!

u "

05
12 12 12 12 |
=[qu +u,” +u’ +up0] ,(B.11)
- IpY IpuMeHeHnu Merona "T-nepecuer”

!

u "

0,5
12 12 12 12 12 12 '
=[u? +uf +uy +ul+uf +ul | Ba2)

- IpY IpuMeHeHuu meroaa "pTZ-nepecuer”
5

2 2 0,
u, = uc’]v2+u;2+(1—32p) u? +(149, ) uP + 95, | (B.13)

!
rae Uq, - orHOcHTenbHAS cTammapTHAsS HEONpeNETEHHOCTb Pe3yNbTATOB H3MEPEHHil 0OBEMHOTO
pacxojia ra3a mpu pabounx yCIOBHUSX;

UIB - COCTaBJISIOIIAs OTHOCHUTEIHLHOM CT&HI[E[pTHOfI HCOMPCACIICHHOCTU PE3YJILTATOB I/I3MCpCHPII>'I
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00BEMHOr0 pacxoja rasa, NPHUBEICHHOTO K CTAHIAPTHBIM YCJIOBHSIM, OOYCIOBIEHHAs alTOPUTMOM
BBIYMCIICHUI U €ro MPOrpaMMHON peaan3aliuei;

!
U, - orHOCHTenbHAs cTampapTHas HEONpPENENEHHOCTh PEe3Y/IbTAaTOB M3MEPEHMi IUIOTHOCTH rasa
pu pabOYMX YCIOBUSX;

!

upC - OTHOCHUTCJIbHAA CTaHAapTHAasA HCOIIPCACIICHHOCTb PE3YyJIbTATOB I/I3M€p€HI/If/'I HJIM pacydeTa

IJIOTHOCTHU ra3a nnpu CTaHAapTHBIX YCIIOBUAX;

'
u p. - OTHOCHUTCJIbHAA CTaHAapTHad HCOMPCACICHHOCTD, O6yCJIOBJICHHa$I MNPHUHATHUEM JABJICHHUA ra3a
3a YCJIOBHO-IIOCTOSHHYIO BCIIUYHUHY,

'
u z - OTHOCHUTCJIbHAA CTaHdapTHasA HCOIIPCACICHHOCTD, O6YCJ'IOBJ'IGHHa$[ IMPUHATHEM

n

KOB(b(I)I/IHI/IeHTa C)KUMACMOCTH IIpU pa60‘lI/IX YCJIOBHUAX 3a YCJIOBHO-IIOCTOAHHYIO BEJIIMUNHY

Uz - OTHOCHUTEJbHas CTaHJApTHas  HEOIPENeIIEHHOCTh, OOYCIOBJICHHAas MPUHATHEM
KO3 pUIHEHTa CXKIMAEMOCTH NP CTAaHAAPTHBIX YCIOBUX 32 YCIOBHO-TTOCTOSHHYIO BEJTMUHHY;

9,

HU3MCHCHUIO JAaBJICHUS U TEMIICPATYPbI COOTBETCTBCHHO,

9‘ZT - OTHOCHUTEIBHBIN KOS(I)(i)I/II_II/IeHT YYBCTBUTCIIbHOCTHU KOB(I)CI)I/II_II/IGHTEI CXKHMMAaCMOCTH K

Uy, - OTHOCHTEIbHAs CTAHAAPTHAs HEONPEICICHHOCTh PEe3yIbTaTOB M3MEPEHHH aOCOIFOTHOIO
JaBJICHUS ra3a;

U'r - OTHOCUTEJIbHAS CTaHAapTHAsI HEOIPEIEIIEHHOCTh Pe3yJIbTaTOB U3MEPEHUN TEMIIEpaTyphl ra3a;

ly?/ Z. - OTHOCHUTCIIbHad CTaHJapTHasd HCOMPCACICHHOCTh ONMPCACIICHNA OTHOMICHWA KOS(l)(bI/IIII/IGHTa

C)KMMAaEeMOCTH Tra3a MpHu pabovyMx yCIOBUAX K KOIDDUIUEHTY CKUMAEMOCTH NP CTAaHAAPTHBIX YCIOBUAX
0e3 ydeTa HeoNnpeAeIEHHOCTH U3MEPEHUI 1aBIeHHS U TEMIIEPATyphI.

B.2.2 B cnyuyae nmpumenenus MBK, kamubpoBka koToporo ocymecTBisiack coBmectHo ¢ CU
JABJICHUS M TEMIIEPATypbl, OTHOCUTENIbHYIO CTAHIAPTHYIO HEONPEIEIEHHOCTh PE3yIbTaTOB U3MEPEHUM

00BEMHOT0 pacxojia ra3a, MPUBEJACHHOTO K CTAaHAAPTHBIM YCIOBUSIM, u g, BBIUUCISIOT 1O hopmyIie

!

l,Iqc

0,5
12 12 12 '
= |:qu +Uppi +Uz)z, :| , (B.14)

rae U'ypk - OTHOCUTENNBHAS CTaHaapTHas HeonpeaeneHHocTs UBK;
U'
z/z, - OTHOCUTEJbHAs  CTAHJIApPTHAs  HEOINPEJECICHHOCTh  OMNPEACIICHUS  OTHOLICHHS

KoapdulMeHTa CXKUMAEMOCTH Tra3a IMpH padouux YCHOBHSAX K KOI(DPHUIMEHTY CKUMAeMOCTH MpH
CTaHJIapPTHBIX YCIIOBUSX.
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B.2.3 B cnyuae nmpumenenus MBK, kanmuOpoBka KOTOpOro oCymiecTBisuIack coBmecTHO ¢ CHU
JABJICHUS U TEMIEPaTypbl, © C Y4€TOM HEONpPEEICHHOCTH pacyeTra Kod()(PUIMEHTOB CKUMAaEMOCTH
OTHOCHUTEIIbHYIO CTaHJAPTHYIO HEONPEAETICHHOCTh Pe3yJbTaTOB M3MEPEHH OOBEMHOIr0 pacxoja rasa,

TIPUBEICHHOTO K CTAHAAPTHHIM ycioBrsaM, Y . BemCISIOT IO opmyite

!

0,5
ug :[u(;f +u1'fBK] .(B.15)

B.3 CocraBisiionue HeonpeaeJJeHHOCTH pe3yJIbTaTOB M3MepeHMii pacxoJa raza

B.3.1 OTHOCHUTENIBbHYIO CTaHAAPTHYIO HEOMPEICICHHOCTh PE3YJbTaTOB H3MEPEHUNH OOBEMHOTO
1

pacxoza rasa npu pabounx ycmosusx U g, Beramcrsior mo Gopmyse

[ 12 12 05
u; = [uym +u2 |7 +0,5(0, +6,7, ), (B.16)

rae U'ysmp - OTHOCUTENIbHAs CTaHJapTHAas HEONPENEIIEHHOCTb W3MEPEHMH pacxona rasa IpHu
pabounx ycnoBusx ¢ npumenenuem Y 3I1P;

Uy - OTHOCHTENIbHAs CTaHJApTHAs HEONPEAEICHHOCTh IPeoOpa3oBaHMs BBIXOJHOIO CHIHANA
VY3IIP.

3HaueHue 93 paccuuTheiBatoT 1o Qopmyine (33), a 3HaueHHE 9b,Tp - o ¢opmyne (A.7)
NpUIIOKEHUs A.

B.3.2 OtHOCUTENBHYIO CTaHIAPTHYIO HEOMPEACIICHHOCTh Pe3yJbTaTOB M3MEpPEHUN aOCOITIOTHOTO
IaBJIEHUs ra3a U'p BBIUUCIIOT O GopMyIaMm:

- IpY IPUMEHEHUH TIpeoOpa3oBareseil abCOTIOTHOTO JaBIECHUS

| 05
[ 12
ur =D u? | (B.17)
i—1

rac | - ancio OCICI0BATCIbHO COCANMHCHHBIX KOMIIOHCHTOB HBMepHTGHBHOﬁ E1u, UCITOJIb3yEMBIX
AJIsL UBMCPCHUSA a0COJIFOTHOTO JaBJICHHA

'
upi - COCTaBJIAIONIas OTHOCHUTEIbHOM CTaHHapTHOﬁ HCOMPCACIICHHOCTHU PE3YJIbTATOB H3MepeHHI>i

a0COJIFOTHOTO JaBJICHHA ra3a, BHOCUMas I-M KOMIIOHCHTOM, BXOJAIIHMM B COCTaB I/I3MCpI/ITeHBHOI71 OCIm C
YUYETOM AOIOJHHUTECIBHBIX COCTABIAIOIMINX HEOMPECACICHHOCTH, BBI3BAHHBLIX BHCIIHWUMH BJIUAOIIHUMU
BCINYNHaAMMU,

- [IpY PUMEHEHUH NpeoOpa3oBareseil U30bITOUHOTO JTaBICHUS
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2 2 0.5
i pu I 12 pa 12
ub=| | > u? = (B.18)
p pui pa ’
P ) = p
u’ i y
rac Pui - CcoCTaBJisromIad OTHOCHUTCIBHOU CTAHAAPTHOU HCOMNPECACICHHOCTU PE3YJIbTATOB

I/I3MepeHI/II71 H30BITOYHOI'O JaBJICHUA Ta3a, BHOCHUMasA |I-M KOMIIOHCHTOM, BXOIJIIIMM B COCTaB
H3MepHTeJ’IBHOI>i Oy C Y4YETOM OOMNOJHHUTECIIBHBIX COCTABJIAIOIINX HEOIPEACICHHOCTH, BbI3BAHHBIX
BHCIITHHMMH BJIMAIOIIMMU BEINYNHAMMU,

!/
Up, - oTHocHTenbHAs CTAHZAPTHAS HEONPEICTCHHOCTh PE3Y/IbTATOB M3MEPEHHH aTMOC(EepHOro

AaBJICHUA C Y4YE€TOM JOIIOJHUTCIIBHBIX COCTAaBIAOIIUX HCOMPEACICHHOCTH, BBI3BAHHBIX BHCHIHUMH
BIIMAKOIIKMMHA BEJIMUYHHAMMU.

Ecau aTMOC(i)epHOC JAaBJICHUC OKPYXKAKOIICTO BO3AYyXa WU a0COJIFOTHOE JaBJICHUC I'a3da IIPHUHATO
'
yCHOBHO'HOCTOHHHOﬁ BeHHHHHOﬁ, TO COOTBCTCTBYIHOIIHEC 3HAYCHUA upa , U'p BBIYUCIAOT IIO0 (bopMyne

(B.13).

B.3.3 OtHOCHUTENBHYIO CTAaHAAPTHYIO HEOIPEAEICHHOCTh PE3yJbTaTOB M3MEPEHHUI TeMmepaTypbl
rasza U't BBIYUCIIAIOT 10 popmyJie

I 0,5
ur=| DU’ | L B.19)
i=1

rae | - uucno mocnenoBaTeNbHO COSIMHEHHBIX KOMIOHEHTOB H3MEPUTENBHOI LIEMH, HCIOJIb3yeMbIX
JUIS U3MEPEHUs TEMIIEPaTyphl;

1
Ut - cocraBmsommas OTHOCHTEIbHOM CTaHIAPTHON HEOMPEIETICHHOCTH PE3y/IbTATOB M3MEpPEHHil

TEMIICPATYPHBI I'a3da, BHOCHUMas I-M KOMIIOHCHTOM, BXOJgIIUM B COCTaB HSMGPHTGHBHOﬁ oernu ¢ yde€tom
JAOIIOJITHUTCIIBHBIX COCTaBJIAOIINX HCEOIIPCACIICHHOCTH, BBI3BAHHBIX BHCIITHHUMH BIMAOIIMMH
BCJIIMYMHaMU.

B.3.4 OTHOCUTENBHYIO CTAaHJAPTHYIO HEONPEIEICHHOCTh PE3YJIBTaTOB U3MEPEHUN TNIOTHOCTH rasa
pH paboYMX U CTAHJAPTHBIX YCIOBUIX BBIYUCISIOT IO (popmynam, mpuBeneHHbM B B.1.3 u B.1.4.

Ecnam mimoTHOCTB Ta3a mpH CTaHAAPTHBIX YCIOBHUAX ONPEAENoT pacyeroM, Hampumep no ['OCT
!
31369, To HeompeneneHHOCTH Up  OIEHMBAIOT B COOTBETCTBHM C TPEGOBAHMSAMH HOPMATHBHBIX

JOKYMEHTOB, PEMNIAMEHTUPYIOIIUX PUMEHSAEMBII METOJI pacyera.
Ecnu 1ioTHOCTB ra3a Ipu CTaHAAPTHBIX YCIOBUAX IPUHATA YCIOBHO-IIOCTOSIHHOM BEIUYUHOU, TO

!
sHavenne Yy, Beramcsor mo hopmyne (B.13).

c

B.3.5 OTHOCUTENBHYIO CTAaHAAPTHYIO HEOIPENEICHHOCTh OMpEe/IeNIeHNs] OTHOIEHUS KodduIimeHTa
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C)KMMAEMOCTH Ta3za MpH padoyMX YCIOBUSAX K KOA(POHUIHMEHTY CKUMAEMOCTH ra3a IMpH CTaHIapTHBIX
!
yenoBusix Uz/z, Beramcmsor mo opmymnam:

= IJId OJHOKOMIIOHCHTHOTI'O Ira3a
2 2 2,12 05
Uz —[u +u' +97 Up C+97 Uy J , (B.20)

- AJid MHOI'OKOMIIOHCHTHOI'O Trasa IpHd pacyeTe KO3(1)(1)I/ILII/I€HT21 CXKHUMACMOCTH 110 OaBJICHUIO,
TEMIIEPATYPEC U KOMIIOHEHTHOMY COCTaBy rasa

27105
Uyjz =| Uz, +Uz +87 Uy +9; u’2+Z( (2/z.) u;i) , (B.21)

- AJd MHOI'OKOMIIOHCHTHOI'O rasa Ipu pacyeTe KOS(bCpI/IIII/IeHTa CXKNMACMOCTH 110 JAaBJICHUIO,
TEMIICPpATypPEC, IJIOTHOCTH I'a3a IIPU CTAHAAPTHBIX YCIIOBUAX, COACPIKAHUTIO JUOKCHU A YyIIJICpOaa U a30Ta

0,5
/2

' _ 12 2 ,,12 2 12 12 12
Uy, = us’ Uz +8 U +397, Ur +SZ/Z) u, +SZ/Z) u, +82/Z o | - (B22)

] !

u
qu ) Zcf - OTHOCHUTCJIbHBIC CTAHAAPTHBIC HCOIIPCACIICHHOCTHU, IMPUIIMCAHHBIC YPABHCHUAM,

rac

IpPUMEHSEMBIM JIJIsl pacdera KoddduumeHTa CKMMaeMOCTH TPU PadOYMX M CTAaHAAPTHBIX YCIOBHAX
COOTBETCTBEHHO;

97,

rasa Ipu pa60q1/1x YCIOBUAX K UBMCHCHUIO OABJICHUS U TEMIICPATYPHBI 'a3a COOTBETCTBCHHO,

9zT - OTHOCUTEJbHBIE KOA((UINEHTHl YyBCTBUTEIBHOCTH KO3((UIIMEHTa CKUMAEMOCTH

9 9 3 )
(Z/ZC)pc ' (Z/Zc)xi ' (Z/ZC)Xa '
OTHOIIECHUS KO3 PHUIMEHTA CKUMAEMOCTH Ta3a IpHU pabounX yCIOBHUIX K KOOPPHUIMEHTY CHUMAEMOCTH

raza IMpu CTAaHAAPTHBIX YCJIOBUAX K HU3MCHCHUIO IUIOTHOCTH Ta3a IIpU CTAaHAAPTHBIX YCIOBUAX,
COACPpIKaHUSA I-r0 KOMIIOHEHTA rasa, a30Ta 1 AMOKCHAa yrijiepoJa COOTBECTCTBCHHO,

(2/z,)x, - OTHOCHTENbHBIE KOX()(HIHMEHTEI 4yBCTBUTEILHOCTH

'
upC - OTHOCHUTCIIbHAA CTaHAapPTHasA HCOMPECACIICHHOCTD PE3YJIbTAaTOB OMPCACICHUS IIJIOTHOCTHU ra3sa

IIPU CTaHAAPTHBIX YCIOBHSIX;

! !
Xi uX ) uxy - OTHOCHUTCIIbHBIC CTAHAAPTHBIC HCOIPCACICHHOCTHU PCE3YJIbTATOB I/I3MepeHI/II>'I

COACPpIKAaHUA I-r0 KOMIIOHEHTA rasza, a30Ta 1 IMOKCHUAa yriiepoaga COOTBETCTBECHHO.

IIpy BBIYMCIEHUM OTHOCHUTEIBHOW CTaHAAPTHOW HEONPEACIEHHOCTU OINPEAEIEHUS OTHOIIECHUS
K03 (duUILIMeHTa CKUMAEMOCTU Ta3a MpH padodyuX ycIOBHSIX K KOA(G(ULIMEHTY CKMMAEMOCTH rasza mpu
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CTaHAAPTHBIX YCJIOBUAX 0e3 yu€Ta HCOMPECACICHHOCTHU I/I3M€p€HI/If/'I AaBJICHUSA W TEMIICPATYypPhbI l9/?/ZC

2 ur2 82 12
3HAYCHUSA COCTABJIAOIINUX Zp-p 158 ZT uT HpI/IHI/IMaIOT paBHBIMI/I HyJIIO.

9

B.3.6 OtHOCuTENBHBINH KO3()(DULHUEHT YyBCTBUTEIBHOCTU VY (Z/Z,)x, BBIYHUCISIOT IO (POpMyIIE

— Z*/Z:_Z/Zc XiZc
@z~ X -x  Z

8 ,(B.23)

rne Z, Z. - KOdQPHUIUEHTH CKUMAEMOCTH Ta3a MpH pabouux W CTaHIAPTHBIX YCIOBHUSX,
COOTBETCTBEHHO BBIYHCIICHHBIE TIPH 33JJaHHOM KOMIIOHEHTHOM COCTaBe Ia3a;

*

*
Z, Z; - KOdpQUIHEHTH CKHUMAEMOCTH Ta3a NpH pabounx U CTAHJAPTHBIX YCIOBUSX,
COOTBETCTBEHHO, BBIYKCIICHHBIC ITPU 33JAHHOM KOMIIOHCHTHOM COCTaBE ras3a C IpHpamieHHeM J0Jd I-ro
KOMITOHEHTA T'a3a ¥ HOPMAIN30BaHHOM IO opMyIe

— pu j#i

. |1HAX prd

X =

L= Xi—i—AXj - -,(B.24)
—— 1pu | =1
1+ij

rje AX j - MpUpaIIeHUe J0JU J-T0 KOMIIOHEHTA ra3a.

B.3.7 OTHOCHTENBHYIO CTAaHIAPTHYIO HEONPEICICHHOCTh OMPEACICHHUs COJCpKaHUs  I-TO

KOMIIOHEHTa Tasa 6xi YCTaHABIMBAIOT HA OCHOBE II0KAa3aTejIell TOYHOCTU Pe3yJIbTaTOB H3MEPEHUN,
npuMensemon MU.

Ecnu comeprkanue i-ro KOMIIOHEHTA ra3a MPHHATO YCAOBHO-IMIOCTOSHHON BEJTUYHUHOW, TO 3HAUCHHE
]

Xi

Uy, Borancisior mo dopmyme (B.10).

B.4 OneHuBaHne HeoNpeaeJIeHHOCTH Pe3yJIbTATOB U3MepeHUii 00bemMa ra3a

CIucoK COCTaBJISIOIUX OTHOCUTENBHOM CTaHIapTHOM HEOoIpe1eIeHHOCTH U3MEepeHnit o0beMa rasa,
MIPUBEJICHHOTO K CTaHAAPTHBIM YCJIOBUSAM, BKJIIOYAET COCTABJISIOIINE HEONPEAEIECHHOCTU OIpPEeIeIeHUs
00BEMHOI0 pacxojia rasza, NPUBEAEHHOIO K CTaHIAapTHBIM ycinoBusM (cM. B2 u B.3), u psan
JIOTIOJTHUTENBHBIX COCTABIISIOIINX, 00YCIOBIECHHBIX HHTETPUPOBaHUEM (DYHKLIMU PAacXo/ia IO BPEMEHH:

’
- OTHOCUTCJIIbBHYKO CTAHAAPTHYIO HCOIPCACICHHOCTL OIPCACICHUA HHTCPBajla BPCMCHU UT , B
TCYCHHUEC KOTOPOT'O BEIYUCIIAIOT 00BeM rasa,

- OTHOCHTENIbHBIE CTAaHJApPTHBIE HEONPENEICHHOCTH M3MEPEeHHH MapamMeTpoB rasa U'py,
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00yCIIOBJICHHBIE TUCKPETH3AIMel aHanoroBsix curHaioB CH Bo BpeMeHHU.

!
Ecnmu oTHOCHTENbHAas CTaHAapTHas HeompeaeneHHocTs Y. He npessmmaer +/- 0,01%, To

JIOIyCKAeTCsl €€ He YYMUThIBaTh IPU pacueTe OTHOCUTEIbHOW CTaHJIApTHOW HEONpPeNelIeHHOCTH
pE3yJIbTaTOB U3MEPEHUI 00BbEMa ra3a, IPUBEIEHHOTO K CTaHJAPTHBIM YCIIOBUSIM.

OTHOCUTENBHYIO CTAaHJAPTHYIO HEONPEACICHHOCTh U'yy JUIT KaXJIOH HM3MepseMOW BEIHMYMHBI
BBIYUCIISIOT IO (hopmyIie

05 0
, _100 At ’ At n o 2_ AT n-1 . .
Upy = v (1 -1, P ;(yi Y) T 1 At izﬂ:(yi Y)(ym Y) ,

(B.25)
e Y - Cpe/lHee 3HAaUCHHUE BEIMYMHBI Y B HHTEPBAJIC (TK -1, ) ;

Yi - 3HaYEHNE BEIIMYMHBI Y B i-if TOUKE B HHTEPBAJe (TK - TH) C IIaroM JAUCKPETU3AINH At X

T, T

H, -k -~ BPEMA Haydajla U KOHILA IICPHOJa BPCMCHHU UHTCTPUPOBAHNA, COOTBETCTBCHHO C.

HeonpeneneHHocTs  U'jy TEOMETPUYECKM CYMMHUPYIOT C  OTHOCHTENBHOW — CTaHJApTHOM
HEONPEIECIEHHOCTRIO pe3yyibTaTa U3MEPEHUN BETMYMHBI, BHIYMCICHHON B cooTBeTcTBUM ¢ B.3.1 - B.3.4.

HeOHpe,I[eJ'IeHHOCTb Ulﬂy MOJKET OBITH OLICHCHA II0CJIC HSMepeHHﬁ, IMO3TOMY €€ YUYCT BO3MOXKCH

TOJIBKO B PCAJIbHBIX YCJIOBHUAX OSKCILTyaTalluU. Ecimmu HHTEpBAJI JUCKPETU3ALIUN AT He Oonee 1 C, TO
3HaueHue U' Jly AOITyCKACTCs MPUHUMAThL paBHBIM HYIIIO.
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