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T 88.3

PEKOMEHJIALIMS

T'OCYIIAPCTBEHHAA CUCTEMA OBECIIEYEHMUSA E)II/IH@TBA
U3MEPEHUU

[TpeoOpazoBarenu obbeMHOro pacxoga. MeToauka IMOBEPKH C TMOMOIUIBIO
3TaJIOHHOTr0 Nnpeodpa3oBaTeiisi 00bLEMHOI0 pacxoaa

MM 3267-2010

1 Ob6aacTs npuMeHeHUs

HacTtosuias pekoMeHaalums pacnpocTpaHseTcss Ha npeoOpa3zoBare 00beMHOro pacxoja, 1c-
I10JIb3YEMBIE B COCTaBE CUCTEM M3MEPEHM KOJIMYECTBa M IOKa3arTeseil KayecTBa HePTHU M HepTe-
[IPOAYKTOB U YCTAaHABIMUBAET METOAUKY IEPBUYHON U MEPUOANYECKOM MOBEPOK B YCIOBUAX 3KC-
[TyaTallMy [IpH ITOMOLIY npeoOpa3oBarteliss 00LEMHOro pacxojia 3TaJOHHOTO.

MexI1ioBepo4YHBbIif UHTEpBaJl — HE D0Jiee OJJHOro roja.

2 HopMaTHBHBIE CCHLIKH

B Hacrosmeir peKOMeHOalUUHW HCIIOJB30BaHB CCHUIKH Ha CICAYIOIIHE HOPMATUBHEIE HOKY-
MEHTHI:

I'OCT 8.207-76 I'CH. 1lpaMeie uaMepeHHss ¢ MHOTOKpaTHEIMU HaOMrOAeHUIMHU. MeToansl 06-
paboTKM pe3ynbTaToB HaOMoAeHUH. OCHOBHBIE MOJIOKEHUA.

I'OCT 33-2000 Hedrenpoaykrel. MeToa onpeaeieHUss KUHEMAaTHYECKON U pacyeT JUHAMHU-
4YECKOH BA3KOCTH.

['OCT 1756-2000 HedrenpoaykTel. MeToasl onpeieneHus JaBJICHNUS HACBIIEHHBIX TapoB.

I'OCT 3900-85 Hedtr u HedTenpoaykTel. MeToab! onpeaeneHs MIOTHOCTH.

[TP 50.2.006-94 I'CH. 1Iopsigok rpoBeacHus NOBEPKU CPEACTB U3MEPEHHIA.

MU 2153-2004 ¢ U3mM. Nel ot 2008r. Pexomenpgauus. I'CH. IlnotHocTs HedTH. TpeboBaHus
K METOJIMKE BEITIOJTHEHUS U3MEPEHUI apeOMETPOM TIPH YYCTHRIX OIepaliusX.

MU 2632-2001 I'CH. IlnotHOCTE HEPTH, HEPTETIPOAYKTOB U KOIPPULHUEHTHI OOBEMHOIO
pacIIHpeHHs U CXUMaeMOCTH. MeTOoAEI U ITPOrpaMMEI pacyeTa.

MU 3002-2006 I'CH. Pexomenpaums. I[IpaBuna rmuomMOupoBaHUs U KIEHAMEHUSA CPEACTB M3-
MEpPEeHU U 00opyAOBaHUs, IPUMEHACMEIX B COCTaBE CUCTEM M3MEPEHMH KOJIMYECTBA U TMOKa3aTe-

nel kauyecTBa HE(PTH U NMOBEPOYHBIX YCTAHOBOK.

3 TepMHHBI, onIpeAe/ICHUS] H COKPAICHHUS

B HacTosmei pekoMERAAUUM MIPUHATH! CIeOYIOINE TEPMHUHBI, UX OINpPENENICHHUS U COKpalle-

HHA.



['X — rpanyupoBOYHas XapaKTepHCTHKA,

HMBK — namepuTelsHO-BEIMHCTUTENBHBIA KOMITJIEKC, B TOM YHUCJIEe BLIYUCIUTENHN pacxoaa, u3-
MEPUTEIBHBIE KOHTPOJUICPHI;

MX — MeTpoNnoruyeckue XapakTepUCTHUKH;

[IB — mOTOYHBII BUCKO3UMETD;

[IIT — npeoOpa3zoBaTens NIOTHOCTH;

[P — npeobpazoBarens 0OBEMHOTO pacxoia;

Pabouast >)KHIKOCTb — HEPTh WK HEDTEIIPOAYKTHI;

CH - cpencTBa U3MEPEHMIT,

CHUKH — cucteMa n3mMepeHHU KOMHYECTBA U NTIOKa3aTesieil KayecTBa HEQTH;

CHUKHII - cucteMa uaMepeHUt KoJIU4eCTBa HEPTETIPOLYKTOB;

CKO - cpeaHekBagpaTH4YECKOE OTKJIOHEHHUE;

OIIP — npeobpazosateb 00EMHOrO pacxoia 3TaJIOHHEIH.

4 Onepaniy NoOBepKH

4.1 I1pu npoBeeHNH MMOBEPKHU BEIMIONHAIOT ONEepalluM, IpUBEACHHEIE B TabnuLe 1.

Tabnuua 1 - Onepauuun noBepku

Homep nyHkTa
OOKYMEHTA 110 TTIOBEPKE

9.1
9.2
9.3

OGpaboTKka pe3yJbTaTOB H3MEPEHUI 10

HauMeHoBaHue onepaluit

Buemnuit ocMoTp

OnpoboBaHue
OnpeneneHye METPOJIOTHYECKHUX XapaKTEPUCTUK

S CpeacrBa noBepkH

5.1 Ilpu npoBeneHUH NOBEPKU MPUMEHSIOT CPEACTBA NMOBEPKH, TpUBEAECHHEIE B Tabnue 2.

Tadonmuua 2 - CpeJicTBa MOBEPKH U UX METPOJIOTHYECKUE XapaKTEPpUCTHKHU
CpelcTBa MOBEPKU MeTponorudeckue XapakKTepUCTUKHU

OIIP 2-ro paspana [Tpeaensl nonyckaeMoit OTHOCUTENBHOM IOrPEMIHOCTH B pado-
| 4eM auana3oHe HsMepeHHi o6breMHoro pacxona + 0,10 %.

S — il

[TpeobpazoBarenu u3bpiTouHO- | [Ipenenst gonyckaeMoii npuBeaeHHOM norpewHoCTU =+ 0,5 %
ro JaBJICHUA C YHU(DULIUPOBAH-

HBIM BBEIXOJHEIM CUTHAJIOM

TepmonpeobpasoBatenu conpo- | [Tpenensr zonyckaemoii abcomoTHOM norpemHocTH + 0,2 °C
TUBJIEHUA ¢ YHU(PULHPOBAHHEIM
BEIXOJHEIM CHUTHAJIOM

MaxoMeTpel [Tpenensr gomyckaeMoii mpuBeAeHHO# norpeutHocty + 0,6 %

TepMoMeTpel pTyTHEIE CTEK- [Ipenens qonyckaeMoii abcomoTHOM norpemHocTH + 0,2 °C

JIIHHBIC




CpencTsa NMoBepKH I Merponorudeckne XapakTepUCTUKH

HBK [Ipeaensl gomycKaeMoM OTHOCHTENIBHON MOTPEIIHOCTH peod-
| pa30BaHUs BXOIHBIX BJIEKTPUYECKUX CUTHAJIOB B 3HAYEHUE KO-
3¢ puumenta npeobpasosanus + 0,025 %

- y 3
TI1 Ilpenenst gonyckaeMoi adbcomoTHOH norpemHocTy + 0,30 Kr/M
1B Ilpenensr nonyckaemoi npuBeaeHHON norpemwiHocTy * 1,0 % J

5.2 Ucnone3yemele CpeiCTBA MOBEPKU AOJDKHBI OBITH IMTOBEPEHBI U UMETH ACUCTBYIOLINE CBU-

IETEIbCTBA O MOBEPKE UJIM 3HAKH MTOBEPKH.

5.3 JlonmyckaeTcs mpUMEHATH CPEACTBA MOBEPKU € JTYYITUMH METPOJIOTHYECKUMU XapaKTepH-

CTHKAMH,

6 TpedoBanust 6ezonacHoCcTH

6.1 Ilpu npoBeaeHuH NoBEPKHU COOMOAAIOT TpeOOBaHUA 0€30MaCHOCTH:

— IIb 08-624-03 «IIpaBuna 6e30nacHOCTH B HEPTAHOH M ra30BO MPOMBILIIEHHOCTHY;

— «[IpaBuUn TeXHUUYECKOH BKCIUTyaTalMU 3JEKTPOYCTAHOBOK MOTpeOHTENEit» (YyTBEpKICHEI
npuka3zoM Ne 6 Munsnepro P® ot 13.01.03 r.);

— TOT P M-016-2001, P[] 153-34.0-03.150-00 (¢ u3m. 2003) «MexoTpacieBsie MpaBuia 1o
oxXpaHe TpyAa (nmpaBuiaMu 6€30MaCHOCTH) TIPU IKCIUTYaTalUM 3JIEKTPOYCTAHOBOK»;

— «[IpaBun ycrpoiictea asnektpoyctaHoBoK (I1YJ) notpedbureneit» (6-e n3n., 7-¢ usn.);

— IIb 03-585-03 «IIpaBuna ycrtpoiictBa U Oe30macHOM 3KCIITyaTallMd TE€XHOJOTHYECKHX
TPYyOONPOBOAOBY;

— BIIIIBb 01-03-96 «IIpaBuna noxapHoi 6e3onacHoctu ans npeanpusituii AK «TpancHed-
TCIIPOAYKT>,

— BIIIIb 01-05-99 «IIpaBuna noxapHoi 0€30MacHOCTH MPHU 3KCILTyaTalldd MarucTpajibHbIX
TpybomnpoBooB AK «TpaHcHedTE»;

— mnpaBWJl 0€30MacHOCTH MPH 3KCIJIyaTalUH CPeJCTB IOBEPKH, IIPUBEACHHBIMHA B 3KCILIya-
TallHOHHOM JOKYMEHTAIUH,;

— HWHCTPYKUUI M0 oXpaHe Tpyaa, aeicryromux Ha obwvekte 1 CHMKH (CHUKHII).

6.2 Hanboneiee gasnenue paboyei XXHAKOCTU NPH NOBEpPKE HE NOJDKHO MPEBBHIIUATE 3HAYE-

HUS, YKa3aHHOTO B SKCIUTyaTallMOHHOMN AOKYMEHTAallMH Ha obopynoBanue u npuMeHseMsle CH. Hc-

MOJNLK30BAHHUEC JJICMCHTOB MOHTAXAa HIIM HIJIAHTOB, HC IIPpOIICAIIHUX T'HMAPABIIMYCCKUC HCIIBITAHMNA,

3arpPeIacTCs.

6.3 Ha TpyOonpoBoaax, 3aMoJHEHHBIX paboyel XXUAKOCTEIO, MPUMEHSIOT MPUOOPEI B3PHIBO-

3AIUIICHHOIO HCITOJIHCHHUA, Ha KOTOPBIX HAHCCCHBI YCTKHE HAAIIMCH W MAPKHPOBKA, ITOATBEP-

XJIarolue 6e30MacHOCTh UX IMIPUMEHECHUS.



6.4 K cpegcTtBaM IOBEPKH U UCIOJNB3YEMOMY TMPH TOBepKe 00OpYyHOBaHHIO 0OECIeYUBAIOT
cBoOOAHBIN fnocTyn. [Tpy HEOOXOOAUMOCTH TNpeAyCMATPUBAKOT JIECTHHULIBI U MJIOIIAAKH, COOTBETCT-
BYIOLIHE TpeOOBaHUAM O€30MacHOCTH.

6.5 Ocsemennocte B CHUKH (CHKHII) coorBercTByeT caHuTapHBEIM HOpMaM COTJIACHO
CHullI I1-4-79.

6.6 VnpaBinenne oO0OpyIOBaHUEM U CPEACTBAMU TMOBEPKH NMPOU3BOIAAT JIMIA, IPOINEIIIUE
o0Oy4eHUE M IHpOBEpKy 3HAHWN TpeOoBaHUI O€30MacHOCTH M AOMYLIEHHBIE K OOCIY)XHBaHMIO
CHUKH (CHUKHII).

6.7 Ilpu nosABneHUH Teud paboyeil XKHUAKOCTH, 3ara3oBaHHOCTH U APYTHX CUTyaUuil, Hapy-

HIAIOIIMX NMPOLIecC MOBEPKU, MOBEPKa J0DKHA OBITE NpeKpalieHa.

7 YcioBHuA NNOBEPKH

7.1 Ilpu nposeaecuuu nmoepku 1P cobmonaarot cienyromue ycnopus:
7.1.1 IloBepKy NpoOBOAAT HA MECTE BKCIUTyaTAllU¥ B KOMIUJIEKTE C 3JIEMEHTaAMH U3IMEPUTEIh-
HEIX JTHHUH.
7.1.2 OTki0HeHue 0OBEMHOro pacxona pabodel XUAKOCTH OT YCTAHOBJIEHHOIO 3HAYCHUS B
npoiecce MOBEPKU He AOJDKHO MpeBHIIATE 2,5 %.
7.1.3 U3meHeHnne teMriepatypsl padboueil xXuakoctd B nosepsseMoM 11P u J1IP 3a Bpemsa us-
MEpEHHS He JoIKHO npekimats 0,2 °C,
7.1.4 Temneparypa, BIQXKHOCTb OKpYXarollle cpeabl H GU3UKO-XUMHYECKHUE MOKa3aTeNu pa-
6o4eit dKHIKOCTH COOTBETCTBYIOT yclIoBHAM akciutyatauud CUKH (CHUKHII).
7.1.5 OTKIIOHEHHEe BA3KOCTH paboueit KHIKOCTH 3a BpeMs IMOBEPKH HAXONHUTCA B JOIyCKae-
MEIX nipeaenax ang nosepsemoro I1P u J11P.
7.1.6 JIlnana3oHsl pabo4yero AaBjicHHS M 00BEMHOrO pacxojia ONpEAcIsIOTCA THIIOpa3MEpPOM
[1P, DIIP u TexHOMOrHYeCKUMH TpeOOBaHUAMM.
7.1.7 JIns obecrieyeHns O€3KaBUTALMOHHOM paboTH H3OBITOYHOE JIaBIEHHE B TPYOONpPOBOJIE
nnocne I1P, Py, MIla, nomkHO OBITE HE MeHee BEIYUCIIECHHOTO 10 GopMyIie-
P. =206-P,,+2-AP, (1)
rie Pum — JaBieHHe HaCHIEHHBIX NMapoB, onpeaeneHHoe B cooTBeTcTBUM ¢ ['OCT 1756
MpU MaKCHMAaJIBHO BO3MOXKHOH TeMIiepaType pabodeit xxuagkoctu, Mlla;
AP — nepenan nasieHus Ha nosepsemMoM [P, ykazaHHBIH B TEXHUYECKOW JOKYMEHTa-
uuu, Ml ]a.
7.1.8 Coaepxkanne cBoOOAHOTO ra3za He AOIYyCKaeTcs.

7.2 PerynupoBaHue 00beMHOr0 pacxoja MpoBOAAT MPH MOMOUIH PETrYISITOPOB pacXoia, pac-

MOJIJOXKEHHEIX Ha BBIXOAEC M3MEPHUTEJIBHON NUHUU ¢ NMoBepsAeMbIM 1P uiu Ha BEIXoge U3MEpPHTEIb-

4



HOW nmuHuU ¢ J1IP. JlonyckaeTcss BMECTO peryinsTOpOB pacxola UCMONb30BaTh 3allOPHYIO apMary-

PY-

8 [loaroroBka Kk nNoBepke

3.1 IIpoBepsroT Hanu4yue JEHCTBYIOIIUX CBUJICTEILCTB O MOBEPKE HMJIM 3HAKOB IMTOBEPKHU Ha
BCE CPEICTBA MOBEPKH.

8.2 IIpoBepsArOT MPaBHUIIBHOCTE MOHTAXKa CPEACTB MOBEPKHU U noBepsemMoro I1P.

3.3 IloaroraBiuBarOT CpeACTBAa NOBEPKU COrJIACHO YKa3aHUAM TEXHHYECKOM JOKYMEHTALUH.

8.4 Brogar B namMath UBK unu npoBepstoT BBEIE€HHBIE paHee JaHHble, HEOOXOAUMBIE 1JIs
00paboTKU pe3ynbTaTOB MOBEPKH.

8.5 IIpoBepsAOT OTCYTCTBHUE ra3a B U3MEPUTEIBLHEIX JHHHUAX ¢ noBepseMbiM 1IP u JIIP, a
TaKXK€ B BEpXHHUX TOYKaX TpyOOHpoBOJIOB. JIJId 3TOro ycraHaBIMBalOT 0OBEMHEBIN pacxo paboyei
XHUAKOCTH B INpEJieNiaX AuarasoHa u3MepeHui nosepsemMoro IIP ¥ oTKpBIBaIOT KpaHEI, pacroio-
K€HHBIE B BBICITUX TOYKAX M3MEPUTENBHBIX JUHUAX C noBepsseMbIM IIP u JIIP. Cuuraror, 4ro ras
(BO31yX) OTCYTCTBYET MOJHOCTBIO, €CJIM U3 KPAHOB BBITEKAET CTpYs paboyel XUAKOCTH Oe3 raso-
BEIX ITY3BIPBKOB.

8.6 IIpu paboueM HaBIEHHH IMPOBEPAIOT NrEPMETUYHOCTH CUCTEMEI, COCTOSALIEH U3 IOBEpse-
moro IIP u JIIP. Ilpu 3ToM He momyckaeTcsl MOSBICHUE Karlellb MIIKM yTe4eK padouyeil KUIKOCTH
yepes cajlbHUKH, (paHLEeBble, pe3b00BBIC UM CBAPHBIE COCAWHEHUA MPH HAOMIOAEHUH B TEYEHHUE S
MUH.

8.7 IIpoBepsArOT repMETUYHOCTD 3a[BHXKEK, YEpe3 KOTOphIe BO3MOXKHEI YTEUYKH pabodei xKuu-
KOCTH, BJIIMSIOIIME HA PEe3yIbTaThl U3MEPEHUH ITPU ITOBEPKE.

8.8 IIpoBepsAroT cTaOHIBHOCTH TEMITEpaTypsl paboueit XKUAKOCTH. TeMmmeparypy paboueit
XKHUJIKOCTH CUMTAIOT CTaOMIILHOMN, eciiu ee u3MeHeHHe B JIIP u B nosepseMom 1IP He npeBbIlIaeT
0,2 °C 3a BpeMs U3MEpeHUA.

8.9 OnpeAendroT MIOTHOCTh paboyen XUIAKOCTH 32 BpeMs IMOBEPKU ¢ MOMOILNBIO TIOTOYHOIO
MJI0THOMepa Wik B UcnieiTaTenbHoM naboparopuu no ['OCT 3900 ¢ yuetom MH 21353.

8.10 Onpenenstor BA3KOCTH paboyeil >XKUAKOCTH 3a BpeMs IMOBEPKH ¢ MOMOIIBK MOTOYHOIO

BHCKO3HUMETpa UK B ucnbiTaTelsHOM taboparopum 1o 'OCT 33

9 IIpoBeaenne noBepku

9.1 BHemtauii ocMoTp

[Ipu BHEIIHEM OCMOTpPE YCTaHABIUBAIOT COOTBETCTBUE NoBepseMoro 1P creayrommm tpebo-

BaAHHUAM.

— KOMIUIEKTHOCTh COOTBETCTBYET YKa3aHHOM B TEXHUYECKOHU JOKYMEHTALIMH;



— OTCYTCTBYHOT MCXAHUHCCKHUC NTOBPCKICHHA U ,HC(l)CI{TBI, NpernATCTBYIOUINEG INPUMCHCHHUIO,

— HaAMnucu U 0003Ha4YeHHs Ha noBepseMoM IIP yerkue U COOTBETCTBYIOT TpeOOBaHUAM TEX-

HHYECCKOH AOKYMEHTALIHH.
9.2 OnpoboBanue

9.2.1 Onpobosanue nmosepsieMoro 1P npoBoasAT COBMECTHO CO CpeACTBAMH MTOBEPKH.

0.2.2 YcTraHaBiauBaloT 0ObeMHBIN pacxol pabodel XUAKOCTH B Npejenax padboyero guanaszo-
Ha U3MEPEHU 00BEMHOrO pacxona rosepsemoro I1P.

9.2.3 Habmoaaror Ha agucruiee UBK 3HaueHud crneyrommx napameTpos:

— YacTOTH BBIXOJIHOTO cUrHana nosepsemoro I1P u JOI1P;

— 00beMHoOro pacxona paboueil KUIKOCTH;

— TEeMIIepaTyphl N IaBjcHUA paboueii )KUAKOCTH B noBepsiemom I1P u J11P;

— BA3KOCTH paboueil XKUAKOCTH,

— TUIOTHOCTH, TEMMNEPATYpsl U JaBneHusd padoueit xuaxoctu B [111.

0.2.4 Haunnarot usMepeHue. HabmroaroT 3a Ha4anoM OTCYeTa HMITYJIBCOB BBEIXOIHEIX CHI-
HanoB JIIP u noeepsemoro I1P u okoH4YaHMEM OTCYETa UMIYJIBCOB MPU JOCTHXEHUM 3aJaHHOIO

KOJUYECTBA UMITYJILCOB BEIXOAHOTO cUrHana 1P unu ucredeHUn 3alaHHOTO BpeMEHU U3MEPEHMA.
9.3 OnpenesieHHe MEeTPOJIOrHYECKHX XaPAKTEPUCTHK

9.3.1 Ilpu noeepke IIP onpenenstor cneayromue MX:
— Ko3(¢duuMeHTH npeoOpa3oBaHud W 4acToTy BeIxoAgHoro curHana IIP B Toukax paboyero
AYarna3oHa H3MepeHUil 00bEMHOr0 pacxona;

— IpaHHUBI OTHOCHTENbHOH norpemHocTH TP B paboyeMm Anana3zoHe u3MepeHH 0ObEMHOTO

pacxoja.

9.3.2 Onpenenenne MX nosepseMoro IIP npoBoasT He MeHee 4eM B TPEX ToyKax paboyero
Avana3oHa U3MepeHHi 00beMHOro pacxoja. 3HaueHUs 00beMHOT0 pacxona (TOYKM pabouero aua-
na3oHa) BEIOHparoT ¢ MHTEpBaaoM He 6osee 20 % oT MaKcUMabHOIO 3Ha4€HHUsA OOBEMHOI0 Pacxo-
na nosepseMoro I1P. B kaxmuoi Touke pabouero auanazoHa U3MepeHUH 0OBEMHOrO pacxoja IMpo-
BOJIAT HE MEHEE IMATH U3MEPECHHUH.

9.3.3 [TocnenoBaTeNBHOCTE BEIOOpPA TOYEK pacXoda MOXKET OBITh MPOU3BOJILHOI.

9.3.4 [Ina onpenaeneHua Ko3gduuueHta npeobdbpasopanusa nosepseMoro IIP ycranasnusaror
BBEIOpaHHOE 3HaYeHHe 0OBEMHOT0 pacxoha 1o noxkazanusm OI1P.

9.3.5 ITocne crabunuzauuu oOHLEMHOrO pacxoja B COOTBETCTBMM ¢ 7.1.2 U crabunuzauuu

TeMIlepaTypsl paboueit )KUAKOCTH B COOTBETCTBHUHU ¢ 7.1.3 MpOBOAAT HEOOXOAUMOE KOJIUUECTBO M3-

MEPEHUH.



0.3.6 Haunnarot usmepenne. MBK ogHoBpeMeHHO HayWHaeT OTCYET MMITYJIBCOB BBHIXOIHBIX
curHayioB JIIP u nosepsemoro I1P. Ilpu goctimkeHnu 3afaHHOTO KOJMYECTBA UMITYJILCOB BBIXOJI-
Horo curHana JIIP unu ucreuennn 3aganHoro BpeMeHu uaMepeHuss MBK oqHoBpeMeHHO 3aKaHYH-
BA€T OTCYET UMNYJILCOB BEIXOAHBIX CUrHasioB DI IP u nosepsemoro 11P.

Eciy KonuyecTBO UMITYNIBCOB BEIXOAHOIro curdajia JIIP wim nosepsemoro I1P 3a BpeMs n3-
MepeHus MeHblae 10000, o UBK nomkeH onpeaensite KOJIMYECTBO UMITYJIBCOB C JOJIMMU.

Jna onpeneneHus cpeaHux 3Ha4YeHHWit 3a BpeMs u3MepeHud MBK nepuoauuecku pukcupyer
3HAYEHHU CIAEAYIOUIHUX MTapaMETPOB:

~ TeMIlepaTyphl pabo4del KHAKOCTH B noBepaeMoM [1P;

— naBneHus pabouei )KMAKOCTH B roBepsieMoM I1P;

— TeMnepaTtypsl padoueit xuaxkoctu B I11P;

— JaBlieHus paboueii xkuakocTu B I1IP;

— TUIOTHOCTB pabouei HUAKOCTH, uaMepeHHyro [111;

— TeMneparypy paboueit xuakoctu B I111;

— pasieHue paboueit xxuakocty B I1I1;

— KWHEMaTHYeCKYIO BA3KOCTh paboyei XXUIKOCTH, H3MepeHHYIo [1B.

IIp HUCnoNB30BaHUHM TEPMOMETPOB U MAHOMETPOB C BU3YAIBHBEIM OTCYETOM JOIYCKAETCH

dHUKCHpOBaThH TEMIIEPATYPY U AABJICHUE OJIUH pa3 3a BpeMs U3MEPEHHUS.

9.3.7 PeaynbTaThl U3MEPEHUN 3aHOCAT B MpOTOKOJ. PekoMeHayeMas ¢dopma IpoToKkoJia Io-
BEPKH MpHUBEJAcHa B npuioxeHUu A. Jlonyckaercsa B Tabnuuax npoToKoia yAAlsdTh HEHYXXHBIE U

n06aBIATh HEOOXOAUMBIE CTOJIOLBI M CTPOKH.

[Tpy 3amoHeHUH MPOTOKOJIA MOJYYEHHEBIE Pe3ybTaThl U3BMEPEHUNA M BLIYUCICHUH OKPYIJIs-

IOT B COOTBETCTBUH C TaOIUIIEH 3.

Tabnuua 3 - ToYHOCTE NIPEeACTABICHUA PE3VILTATOB U3MEPEHUNA U BEIYUCIICHUI

KonuuyecTBo
Engununa | KonuyectBo uudp
[Iapamerp . 3HaYaluX
U3MEPEHU A [10Cje 3anaToM
uudp, HE MEHee
G S I
Teneparyps ﬂc
| JlaBneHue MlIla 2
| IIMOTHOCTE Kr/M° 1
Bs3koCTE MM/c 1
KoJin4yecTBO UMITYJIBECOB MMII d
HMuTepBan BpeMeHHU C 2
[Torpemnocts, CKO % 3 |
KoadduumueHT npeobpazoBanus AMIT/M’ S




e |

KommyecTBo
Envnuna KomnmuyectBo uudp
[IapameTp .. 3HaAYalux
U3MEpPEHHS MOCJE 3anATOM
Hudp, He MeHee
KoaddpuimeHT 00beMHOTO paclIipeHus 1/°C

IIpuMedaHHe— ecly KOJIMUECTBO UMPp B LieJOH YacTH Yucaa Oonbllie peKOMEHIOBAH-

HOT'0 KOJIMYECTBA 3HAaYalUMX HU(p, TO YUCIIO OKPYII[AIOT A0 1I€JI0rO0.

10 O6paboTka pe3yabTaTOB U3MEPEHHIH

10.1 O6weM pabouel KUAKOCTH, NpoLIeaALIei yepe3 noBepseMelii I1P 3a BpeMs 1-ro usmepe-

HUA B J-OH To4yke pabouero auamnasoHa HU3MEpPEHHI oObeMHOro pacxona, Vi, M>, BEIYHCISAIOT TIO

bopmyne
V. = N:"m.’l . _CTL3HPji - CPLypp i
! KSHP ji CTL [1P i y CPLHP i

, (2)

rae  Nappj — konudecTBo UMITYAscOoB OT JIIP 3a BpeMsd 1-ro M3MepeHus B J-0il Touke pado-
4yero Juana3oHa U3MepeHHH 00BEMHOI0 pacxoja, UMII;

Knnpji — ko3¢ duuueHT npeobpasosanus I1IP and 1-ro uaMepeHus B j-oi Touke padboue-
ro [Mana3oHa u3MepeHui oObeMHOro pacxoa, HUMIU/M:

CTLsmpji — K03 QHUIHEHT, YYUTBIBAIOIMI BIMSAHUE TEMIlEpaTyphsl Ha o0beM pabodyeit
XUAKOCTH, ONpeAesICHHbIN I TeMnepaTrypsl paboueit xuakoctu B OIIP g i-ro ms-
MEpEHHUA B j-0i Touke paboyero AuamnaszoHa U3MEPEHUNH 00BEMHOIO pacxoda (BBIYHC-
JIAKOT 110 TIPUIIOKEHHUIO b);

CPLonpji — K03 QHIMEHT, YYUTHIBAIOIIMKA BIUSHUE NABJICHUA Ha 00beM pabodei Ku/-
KOCTH, ONpedcACHHRIN i JaBleHus paboueit »xuakocTu B JIIP ans 1-ro usMepeHus
B j-oi TOUKe pabouero Auana3oHa U3MepeHHH 0OBLEMHOro pacxoja (BEIYHUCISAIOT IO
[IPUJIOXKEHUIO b);

CTLpp;i — ko3¢ duuMeHT, YYUTHIBAIOMIMI BIUAHHAE TeMIlepaTypel Ha o0beM paboueit
)KUJIKOCTH, OTIpelieJICHHBII IJ1A TeMIiepaTryphbl paboded XKUaKocTH B nosepsemMoM [1P
IJ14 i-ro U3MEPEHHS B j-0if TOYKe pabodero auarnasoHa U3MepeHUl 00bEMHOIO pacxo-
Ia (BEIYUCIISIOT MO MPUIIOKEHUIO b);

CPLnp; — k03¢ duuueHT, yYUTHIBAIOIIUIH BIUSHHUE NaBIEHUSA Ha oObeM pabodeil XKuu-
KOCTH, ONpEeJENeHHBIH 119 AaBNeHusa pabodeil )kMIKOoCTH B noBepseMoM I1P ans i-ro
U3MEPEHUS B J-O0H TOuke pabdoyero auarnazoHa U3MEpPEeHUH OoO0BEMHOro pacxoja (BEI-
YUCJIAIOT MO MPUIT0XKEHHIO b).

Briuncienue obreMa paboueit >XKUAKOCTH, MNMpoluealeit uepes nmosepseMolii I11P 3a Bpems u3-
MEpE€HUsA, JOIMYCKAECTCS ITPOBOAUTE COTJIACHO AJITOPUTMY, peanu3oBaHHOMY B UBK, npomeamemy

MCINIBITAaHHUA AJA 1ieJIeH YTBEPXKIACHUS TUIIA.



10.2 O6BeMHEI pacxoj paboueli >KHAKOCTH Yepe3 roBepseMelit [IP 3a BpeMs 1-ro uaMepeHHus
. . 3
B j-o#f Touke pabodero auama3zoHa W3MepeHHi 00beMHOro pacxona, Qj, M™/4, BEIYUCISIOT 1O (Op-

MYyJIe

V.
Q; = 71% 3600, (3)

]

rae  V; — obbeM paboueid XKUIOKOCTH, Npoueameil yepes nopepsieMelid IIP 3a BpeMs 1-ro
3

U3MEPEHUS B J-0H ToOUKe paboyero aQuarna3oHa U3MepeHH 00BEeMHOro pacxoaa, M-,

Tji — Bpems i-ro U3MepeHus B j-oif Touke pabodero AuamnazoHa U3MEpEeHUN 00BEMHOIO
pacxoa, C.

10.3 O6weMHBIl pacxon pabodeit KUAKOCTH 4depe3 norepseMslit [IP B j-oit Touke pabouero

. 3
[rarna3oHa U3sMepeHui obbpeMHoro pacxoaa, Q;, M /4, BEIYUCIAIOT 110 GopMyiie

5Q,
Q; = —. (4)

n,

rone Qi — o6peMHEBIN pacxon paboyeil KUAKOCTH yuepe3 nosepsieMblit [1P 3a Bpems 1-ro us-
_— y 3
MEpPEHHA B J-0i Touke paboyero auanasoHa U3MEpEHHUH 00BEMHOr0 pacxoaa, M /u;

N; — KOJIM4YECTBO U3MEpPEHHUIl B J-0¥ Touke padouero AuanasoHa U3MepeHUil 00BEMHOTIO

pacxoja.
10.4 YacToTy BEIXOAHOTO cUrHala noepsemoro IIP s 1-ro uaMepeHus B J-oM To4ke pado-

yero Auara3soHa U3MepeHui o0beMHOro pacxona, fj, I'u, Beruncastor no popmyne

N,

J

rae  N; — xoaudecTBO MMITYJIbCOB OT nosepsieMoro IIP 3a Bpems 1-ro usMepeHus B J-oi
TOYKe pabouero quana3zoHa U3MEpPEHUN 00BEMHOI0 pacxoia, UMII;
Tji — Bpems 1-ro U3MepeHHUd B j-Oi Touke paboyero AuariazoHa U3MepeHUN oOBEMHOIO
pacxona, C.
10.5 YactoTy BEIXOHHOTO curHana nosepseMoro IIP B j-oif Touke paboyero nuamnasoHa u3Me-

peHHil 00BEMHOTO pacxona, fj, I'i, BEMUCISIOT 110 hopMyne

f, =4l (6)

rae 1 — yacrtora BeEIXOZHOro curhaja nosepsemoro 1IP nns 1-ro usMepeHus B j-0il Touke
pabouero auana3zoHa U3MepeHUH 00bEMHOr0 pacxona, I'1;

N — KOJIMYECTBO U3MEPEHHUH B j-0Oif TOUKe paboyero auanaszoHa U3MEpeHUH 00BEMHOrO

pacxoja.



10.6 Koadduuuent npeobpazopaHus nosepsieMoro 1P ans 1-ro uamepeHHs B j-0i TOYKE pa-

Go4ero AUana3zoHa U3MEpeHU o0beMHOro pacxoaa, K, MMII/M°, BEIYMCIISIIOT IO dopMmyJie

K, =—%, (7)

rae  Nj — KOJIH4YecTBO UMITYIBCOB OT roBepsieMoro IIP 3a Bpems 1-ro usMepeHus B j-oH
TOYKe padoyero Auana3zoHa usMepeHUi 0OBEMHOro pacxona, UMIT;

Vi — obbeM paboueit xuaKocTH, Npowmenmei yepes nosepsemselit [1IP 3a Bpems 1-ro

H3MEpeHHus B j-0if Touke pabouero qUana3oHa M3MepeHHii 06BHEMHOTO Pacxofa, M-.

10.7 KoadduuueHr npeodpazoBanus nosepsiemoro I[P B j-oif Touke pabouero auamazoHa

H3MepeHHit 06BeMHOTO pacxofa, K, IMI/M® BEIMHCISIOT Mo GopMyste

35,
K. = = T (8)

J
1

rae K — koappuumeHt npeobpasosanus nosepsemoro I1P nis i-ro usmMepeHus B j-oif TOY-
Ke pabouyero auana3oHa U3MepeHHH 00BLeMHOro pacxoa, UMII/M®:
nj — KOJMYECTBO U3MEPEHHH B j-0M Touke paboyero quanazoHa U3MEpeHUH 00LEMHOTrO
pacxoJja.
10.8 Cpennee 3HaueHHe KHHEMATHYECKOH BA3KOCTH paboueii )KUAKOCTH 3a BpeMs MIOBEPKH, V,
MM°/C BEIMHCIISIOT IO (hOpMYJIe

m Ij

2. 2.V;

S npu Hamwauu [1B
2.
v=s¢ 7 , (9)
Vo +V
H ; = npuotcyTrcTBuulIB

TAe Vi — KHHEMaTHYecKas BA3KOCTh pabodeit XHUAKOCTH MJIA 1-r0 M3MEPEHUs B J-OH TOUKE
pabo4ero AManazoHa H3MEpeHH 06GBEMHOTO pacxoaa, MM-/c;
nj — KOJIMYECTBO U3MEPEHUH B j-o Touke pabouero AuarnasoHa U3MEepeHH 00BEMHOTO
pacxona;
m — KOJIMYECTBO TOYEK pacXoaa;
VH, VK — KHHEMaTHYecKas BA3KOCTh paboueit UIAKOCTH, oNpeae/icHHass B HCIBITATEb-
HOI TabopaTOpPHH B HaYaJse U B KOHIIE MOBEPKU, MM-/C.
10.9 HuxHuil 1 BepXxHUit npeaen pabouero auana3oHa KHHEMaTHYECKOH BA3KOCTU pabouyei

KUIKOCTH Vinin, Viax, MM-/C BEIMUCIISIOT MO bopmynam
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V. =V—AV (10)

mi

V... =V+ AV (11)

max

rjae VvV — cpeaHee 3HaYeHUE KUHEMATUYECKON BA3ZKOCTH paboueil KUIAKOCTH 32 BpeMs NOBEP-
KU, MM2/0;

Av — ornyckaeMelil ipeesl UBMEHEHUs! KHHEMaTHYECKOM BA3KOCTH pabode JKHIAKOCTH,

YCTaHOBJIEHHBIN J1s1 AaHHOTO THUna [P (6epyTt U3 onvcanusa TUNa UK TEXHUYECKOH U

y 2
HOPMAaTHUBHOM JOKYMEHTALUM), MM /C.

[ITpumegaHue - 1IpH Vyin < 0 IPUHUMAIOT Vipin = 0.

10.10 Ecniu B TedeHHE MEXIMOBEPOYHOro MHTEPBaa 3HAUEHHE BA3IKOCTH pabodel KUAKOCTH
BRIXOAUT 3a MpeAenbl paboyero auanasoHa, yKkazaHHOro B nportokoie nosepkd 11P; To npoBoadr
BHEOYEPEIHYIO MTOBEPKY O0€3 aHHYJIMpOBaHHUA JICHCTBYIOLIEr0 CBUAETEILCTBA 0 noBepke [1P.

10.11 Ouenka CKO pe3ynbTaToB U3MEPEHUIA

CKO pe3synbTaToB H3MEpPEeHUM B j-0il Touke paboyero auana3zoHa H3MEPEHUN OOBEMHOIO

pacxona, S, %, BLIUUCIIAIOT 110 popMyJIe

S. =‘V;.=.l . .__1__.100, (12)

n.—1 K.

J )
roe K — koapduuueHnt npeobpazosanus nosepsemoro IIP B j-oif Touke paboyero auamnaso-
Ha U3MEPEHUH 0OBEMHOTr0 pacxoa, UMIU/M:
Kii — ko3¢ punmeHT npeobpazoBanus noeepseMoro I1P s i-ro usMepeHus B j-of TOY-
ke paGouero qHana3oHa H3MEpeHHii 0GBEMHOTO pacxoa, HMI/M’;
n; — KOTWYECTBO U3MEPEHUH B J-0i Touke paboyero auanazoHa U3MEpeHUH 0OBEMHOIO
pacxoja.

[IpoBEpSAIOT BBINTOJIHEHHUE CIIEAYIOLIETO YCIOBHUSA

S.<0,02% (13)

[Tpy BHITOJTHEHUH AAHHOIO YCJIOBHS MPOAOIIKAIOT 00pabOTKY pe3yNnbTaTOB U3MEPEHUN.

[Ip# HEBBINOJHEHHUH OAHHOTO YCJIOBHSA BBIABJSIOT HaJIMYUE INPOMAXOB B TONYYEHHBIX pe-
3yJIbTAaTaX MU3MEPEHUM, COTIaCHO NMPUIIOKEHUIO B. BEISBIEHHBIN MpoMax HUCKIOYAKOT U NPOBOIST
NOMOJIHUTENBHOE u3MepeHue. [Ipu oTCyTCTBUH MMPOMaxoB BBISICHAIOT U YCTPAHSIOT IIPUYNHEIL, 00Y-
CJIaBJIMBAIOLIUE HEBHIMIOJHEHUE JAHHOTO YCJIOBUA U IMMOBTOPHO MPOBOLIT U3MEPEHHUA.

10.12 I'paHuly HEUCKJIIOYEHHONH CUCTEMATHYECKOM MOrpemHocTH nopepsaemoro IIP B pabo-

yeM Juana3oHe uaMepeHui 00beMHOro pacxoaa, ®y, %, BEIUUCIAIOT 110 GopMysiaM

0,=1,1-y0,, +0, +0," +0,y (14)

11



rac

Oup = 8:31115' , (15)

O, =P, -100- VAtn92 +At3m=2 = (16)

Brex = max(B; ), (17)
K' _K'+1

®, = max| 0,5*% ——-100 {, (18)
Kj +Kj+1l

Ousk = 6HBK > (19)

®snp — IpaHULA CYMMAapHOUM HEMCKIIIOUEHHOMW CUCTEMATHYECKON MOTpEeITHOCTH, 00y-
cnoBieHHOH norpeitHoctrio 1P, %:;

®¢ — rpaHUIa HEUCKIIFOYUEHHON CUCTEMAaTHYECKON TMOTpeIIHOCTH, OOYCIIOBIEHHON MO-
rPEIIHOCTRIO MpeoOpa3oBarenieil TeMnepaTrypsl PU U3MEPEHUIX TEMIIEpPATYphl pabdo-
yel KUIKOCTH B nosepsaemoM [1P u I11P, %;

®upk — rpaHULa HEUCKIIOYEHHOM CHUCTEMATHUYECKOHW NOrpeliHOCTH, OOYCIOBIEHHOM
norpemHocteio UBK, %;

®s — IpaHHIIa HEUMCKITFOYEHHON CUCTEeMAaTHYECKON IMOTpeIIHOCTH, O0YCIOBIEHHON ar-
[IpOKCHMaLel rpalyupoBOYHOM XapakTepucTHKM 1P B paboueM auamaszone usmepe-
HUM 0OBEeMHOrO pacxona, %;

Onrp — I'paHulla OTHOCUTENbHOM morpemiHocTH JIIP B pabouem nnanaszoHe U3MepeHU
oO0beMHOro pacxoaa (0epyT U3 CBUAETENLCTBA UM TTpoToKosa noBepku JIIP), %;

OuBK — Npeaena A0NYCKAaeMOM OTHOCHUTENIBHON MOrPEIIHOCTH IMpeoOpa3oBaHUs BXOIHBIX
3JIEKTPHUECKHX CHUTHAjJ0OB B 3HayeHHe KoadduumeHTa npeodbpazoanus MBK (Oepyrt
13 CBUJETEILCTBA UM IMpoToKoa noeepku UBK), %;

Bmax — MaKcHUMallbHOe 3HayeHHe Ko3¢pduumeHTa oObeMHOro pacumupeHuss paboueit
KUIKOCTH 3a BpeMs IoBepkH, 1/°C;

B;i — xo3dduumMeHT 0OBbEMHOrO paclIMpeHUs pabodel KUAKOCTH IPH TeMIiepaType
tanpi 4714 1-TO U3MEPEHMS B j-Oil TOUKe paboyero AuariasoHa U3MEpPEeHUH 0OBLEMHOIO
pacxojia (BEIMUCISIOT Mo npuiioxkeHuro b wnu onpenensror no MU 2153), 1/°C;

Atrp — nipeaen aomnyckaeMoi abcomoTHON MOrPEeIIHOCTH NpeoOpa3oBaresis TeMIIepaTy-
pbl, YCTAaHOBJIEHHOTO OKOoJi0 moBepseMoro IIP (bepyT u3 c¢BUAETENHRCTBA O MOBEPKE
rnpeobpaszoBarteiis TeMIEpaTypsl), °C;

Atsnp — nipefen OoIycKaeMoil abCONMOTHON IMOTPEelIHOCTH Tpeodpa3oBareis TEMIEpa-
TYpBl, ycTaHOBJIEeHHOro okoyio 3IIP (6epyT u3 cBHIeTenncTBa O NMOBEpKE npeobpaso-
BaTeJNIA TeMIiepatypsl), °C;

K;, Kj+1 — ko3dbduuuents! npeodpazoanus nosepsemoro I'NP B j-oit 1 (j+1)-oif Toukax

y 3
pabouero quanaszoHa U3MepeHHi 00bEMHOI0 pacxona, UMI/M .
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10.13 CKO cpensero 3HayeHus pe3yibTaToOB U3MEPEHUH B J-OM TOYke pabodero AuamnasoHa

U3MepeHH 00BEMHOTr0 pacxofa, Sy, %, BEIYUCIAIOT 10 GopMyIie

: (20)

rae  S; — CKO pesynbTatoB n3aMepeHHi B j-0if Touke paboyero Avana3zoHa U3MEpeHUil 00b-
€MHOT0 pacxoaa, %;
n; — KOJMYECTBO U3MEPEHHIA B j-0i Touke paboyero auaraszoHa usMepeHHil 00beMHOro
pacxoja.
10.14 I'panuny cnyd4aitHoii morpellHOCTH nosepsieMoro IIP B paboyem auanasoHe u3Mepe-
HUHl 00BEMHOI0 pacxoja NpU JoBEPUTENBHOM BeposaTHOCTH P=0,95, €, %, BBIUUCIAIOT MO hOpMY-

J1aM

€= max(ej), (21)

€, = to05; So;» (22)

]
rae  Soj — CKO cpeanero 3HaueHus pe3ynbTaToB U3MEpPEHH B j-of Touke pabouero guarna-
30Ha U3MEPECHUN 00BEMHOT0 pacxoaa, %:;
to,95; — KBAaHTUIb pacnpenenedus CTbroieHTa A1 KOJUYeCTBa U3MEPEHUH Nj B J-0i1 TOY-
Ke pabouyero auanazoHa MU3MEpEHHH OOBEMHOr0O pacxoja (OmMpeAcisfroT Mo Tabauue
I'.1 npunoxenus I).

10.15 CKO cpenHero 3HayeHUs pe3ylIbTaTOB U3MEpPEHHUIt B paboueM aHara3oHe U3MEpeHUH
oO0BeMHOro pacxona Sy npuHUMaroT paBHEIM 3HaueHHI0 CKO cpenHero 3HaYeHUs pe3yJIbTaTOB M3-
MepeHUH Spj B TOUKe paboyero aAuana3soHa U3MepeHUN 00BEMHOrO pacxola ¢ MaKCHMAJIEHEIM 3Ha-
YeHHEM IpaHULIB] CITyYalHOH IMOrpelIHOCTH E;.

10.16 I'panuuly oTHOCUTENBHOM MOrpeliHocTH nosepsemoro I1P B paboueM auamnazone usme-

peduii o6peMHoro pacxozaa 0, %, onpeAensioT o ¢popMyiaM

€ €CIIH 9 <0,8
S0
O,
§=4{t;-S; ecin 08<—%=<8 (23)
0
O, €CIIH S >8
0
tp == (24)
S, +3S¢

Sy =+1/Se” +S,” (25)
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2 2 2 2
S. = __G_)_I_?HP +9__g + G)A T @HBI{ (26)
© ‘\ 3 3

rIc € — rpaHdla ciy4aiHod norpewrHoctd nosepseMoro ITP B paboyeM muamna3zoHe u3Me-

peHHi 00BeMHOro pacxoaa, %;

®s — rpanula HEUCKIIOYEHHOM CHCTEMAaTHUYeCKOH IorpeurHocTd mnoeepsemMoro IIP B
paboyeM quana3zoHe U3MEpPEeHHt 00 BEMHOTO pacxo/a, %;

ty — KO3 OUIUEHT, 3aBUCALINN OT COOTHOIIEHHUS CIy4ailHON M HEUCKIIIOUEHHOH CHCTe-
MaTHYECKOH MOrpeIIHOCTEM,

Sy — cymMapHoe CKO pesyneraToB u3MepeHHil B paboyeM auana3zoHe U3MepeHUi 00b-
€MHOro pacxona, %;

Se — CKO CcyMMBI HEUCKITIOYEHHBIX CHUCTEMATHYECKHMX TOTPEUIHOCTEH B paboueM aua-
Ma3oHe u3MepeHu oObeMHOro pacxona, %;

So — CKO cpenHero 3HayeHUs pe3ylNbTaTOB U3MEPEHUH B paboueM Quara3oHe H3MeEpe-

HUK 00BEMHOr0 pacxona, %.

10.17 OueHuBaHue rpaHULE] OTHOCUTEJIBHON MOTPEIIHOCTH

[IP momyckaercss K MpUMEHEHUIO TIPU BEIMIOJHEHUHU YCIIOBUSA
0<0,15% (27)
Ecnu fanHOe yC0BUE HE BBHITIOJHAKOTCS, TO pEKOMEHAYETCA:
— YBEJIMYHUTH KOJIMYECTBO TOYEK B paboyeM auana3zoHe U3MepeHUil 00beMHOr0 pacxoaa;
— YBEJIMYUTH KOJIMUECTBO U3MEPEHUN B ToUKkax pabouyero auara3oHa H3MEepeHU 00LEeMHOTO
pacxona;
— YBEJIMYUTH BpEMS U3MEPEHUA.

[Tpn MOBTOPHOM HEBHITIOJHEHUH JAaHHEIX YCIIOBHI MOBEPKY MPEKpPaLalOT.

10.8-10.17 (H3menennan peoaxkyus, Hzm. Nol)

11 Odopmiienne pe3yibTAaTOB MOBEPKH

11.1 PesynpraTel noBepku IIP ogopMusgioT nmpoTOKOJIOM B ABYX 3K3eMIUIApax 10 (opme,
[IPUBEACHHON B IIPUJIOKEHHH A.

[Tpu opopMiIeHHH MTPOTOKOJIOB CPEACTBAMH BBLIYUCIUTEIEHON TEXHUKH U BpYyYHYIO JOMYCKa-
eTcsd QOPMEI IPOTOKOJIOB NPEACTABIIATE B U3MEHEHHOM BUIE.

11.2 Ilpu monoXxuTeNbHBIX pe3yibTarax noepku [IP ohopMIIOT CBHIAETENECTBO O MOBEPKE
B COOTBETCTBHHM ¢ TpebGoBaHUsIMH npaBui no metposioruu [1P 50.2.006 «I'CH. ITosepka cpeacts
n3MepeHui. OpraHus3anus U NopsaaoK NpoBeaeHHs». B cBUAETENBCTBE yKa3lmeiBaloT, yTo |IP mpmu-

3HaH MPUTOAHALIM K MIPHUMEHEHHIO ¢ TIpeAeaMH JOMycKaeMoi OTHOCUTENBHOM norpemHocTd + 0,15

%.
14



Jna pacimudpeHus pabodero guarna3soHa BS3KOCTH pabodeil XXHIAKOCTH HOMYCKAETCH HMCIIONb-
30BaTh I'paJlyMpoOBOYHEIE XapakTepuCTUKH [IP, npuBeneHHEIE B MpOTOKONIaX MOBEPKH, MpUarae-
MBIX K JICHCTBYIOUUM CBHAeTebcTBaM O nosepke 1P mo mynkry 10.10.

(H3menennan pedaxyun, Him. Nel)

11.3 ITpoTOoKOM NMOBEpPKHU ABIAETCS OOS3aTENBHBIM IMPHIIOKEHUEM K CBUAETEJILCTBY O MOBED-

Ke.
11.4 ITpoBoasaT mitombuposanue 1P B coorBeTcTeuu ¢ MU 3002.
11.5 IIpu oTpyUaTensHEIX pe3ynbraTax NoBepku IIP K sKcriyaTaliuu He JOMYCKalOT, CBUAE-

TCIABCTBO O NMOBCPKC dHHYIHPYIOT H O(l)OpMJ'IHIOT H3BCUHICHHUC O HCIIpPUIOJHOCTH B COOTBCTCTBHH C

[TP 50.2.006.
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Hpunoxenune A

@opma nporokoJia nosepku IP

[TPOTOKOIJ Ne
noBepkH I1P ¢ nomompro 311P no MU 3267-2010

MecTo npoBeieHHUs MOBEPKHU:

[IP: Tun 3aB. Ne ~__ JInuug Ne
QIP: Tun 3aB. Ne _

HUBK: Tun 3aB. No

Pabouast )KUOIKOCTE  BsazkocTs, Mlec,

Tabnumna 1- UcxonHele naHHBIE

O311P, Atsrp, Atrp, OUBK, Av,
% °C °C % MM%/c

1 2 3 4 5 '
Tabnuna 2 - Pe3ynapTatel H3MepeHHH U BEIYHCIICHUINA

N° TOY / Q_]n . T_]u tf})I'IP_]n PE)HPJI: I NBHPJU K3HP_]I*! pl'IHJn tl'Il'I]m
Ne u3m M /4 C °C MIla UM UMI/M® Kr/M°
1/1
1/ I | \
=

m/n,,

OKoHUYaHUE TAOTHUILE] 2

| -
e
i

Nﬂ U3M. 1/° C MM/cC °C HMIT/M®
_- I e
1/111 -
e | T
m—— | ]




Tabnuna 3 - PesynsraTsl moBepkH B TOYKaX paboyero JuamnasoHa

i L e T o nbsbeelelelnlisl s fe= L -~ lfap.

Qj& f'; K', SJ, nj S()j,
M°/Y I'n MI/M® % %

Tabnuua 4 - PesynpraThl MOBepkH B paboyeM Auana3oHe

Qmim Qmax: vl‘l‘lil‘l:nr Vmam SO! 81 ®A: ®ta ®):! 65
M /4 M/ mm/c | mmc %o %o % % %% %

—

3axkmouenne: [1P x qansHeHnedt sKkcmyaTauuu

(rOcH, He TOMIeH)

[Toanuce n1uua, NPOBOAMBIUETO MTOBEPKY /

NMOANKUCH H. O. ©amMunus

JlaTa NpoBeAEHUA MIOBEPKH « » 20 r.

[IpumMedanue—npuorcyrctBud [IB cronberr 12 Tabnuup! 2 He 3am0IHSAIOT.

IIpunoscenue A (H3menennan peoaxkyun, Him. Nel)
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I punoxenue b

Onpeneaenne kodppunnentos CTL, CPL u

b.1 Onpenenenune xko3ppuuuenta CTL

3HaueHue koadduumenta CTL, yyuTeiBatowero BIMsHUE TeMIlepaTyphl Ha 00BeM paboueii
KUAKOCTH JjIsS JMaIa30Ha IJIOTHOCTH paboueit sxuakocty (nmpu t = 15 °C u P = 0 MIla) or 611 go

1164 xr/M° onpeAensIoT Mo hopMyiam

CTL =exp|— o, -At-(1+0,8- o, - At)], (b.1)
K,+K;:
a’lS — 0 ; p15 ’ (52)
Pi1s
At=t-19, (b.3)

rae P15 — 3Ha4eHHe MIOTHOCTH paboueii skuakoctu nmpu t = 15 °C u P = 0 MI1a, Kkr/m> :
t — 3HaYeHUe TeMnepaTypsl paboueit xuakoctu, °C;
05 — 3Ha4eHUe KoapPuueHTa 00BEMHOTO paciiMpeHus: padouei KMAKOCTH NpH t = 15
°CuP =0MIlla, 1/°C:

KO, K1 - ko3dgdunueHTH BEIOMparoTes U3 Tadbnuus b.1.

Tabnuna b.1 - 3nauenus koadpdunuedtroB Ko ¥ K; B 3aBUCUMOCTH OT THIIA paboyeit )KUAKOCTH

Tun paboueit KUAKOCTH l | D15, KI/M Ko K;
HedTts 611 - 1164 613,97226 0,00000

Hedrenpoaykrsr:
beH3UHEI 611-779 346,42278 0,43884 |
PeakTHUBHLIE TOIUIUBA 779 - 839 594,54180 0,00000
HedrtaHsie Tomusa 839 - 1164 186,96960 0,48618

[TpuMeduadue—~ [Inga HeprenpoaykroB ko3gpduuneHtsl Ky, K; BeiOHparoTcs He no Ha-
3BaHUIO THUNA padoyeil dKMAKOCTH, a B 3aBUCHUMOCTH OT 3HAYEHUA Pjs.

Bb.2 Onpeaenenne ko3¢pdbunuenta CPL

3HayeHHe ko3 duuuenTa CPL, yunTeiBarouiero BIUsSHUE OaBICHUA Ha 00beM paboueii Ku-
KOCTH I AMana3oHa IIOTHOCTH paboueil xuakoctd (mpu t = 15 °C u P = 0 MIa) ot 611 g0 1164

KI/M> OTIpEeReNsIoT Mo GopMynaM

1

, b.4
1-b-P-10 (54)

CPL =

(b.5)

. 6 . 3 .
b=10" -exp(-—-— 1.62080+ 0.00021592 -t + 0.8 709? 10 + 22092 210 t} ,

Pis Pis

e P15 — 3HaYEHUE IIOTHOCTH pabodeit KuakocTH pu t = 15 °C u P = 0 MITa, kr/m’;

t — 3Ha4YEHHUE TeMIlepaTypsl pabodeil XUIKocTH, “C;

18



P — 3HaueHue n30BITOYHOIO AaBJIEHUs paboueit xxuakoctu, Ml Ia;
10 — ko2 puuMeHT nepeBoja eAUHUL] M3MepeHus naBiieHus MIla B 6ap.

b.3 Onpenenenne ko3dbdpunuenta

3HadyeHue Ko3pdulpeHTa 06LEMHOTO pacIIupeHus paboueii xuaKocTH, 3, 1/°C:
B=o0ys+1.6-a,5 - (t—15), (5.6)
rae  Oj5 — 3HayeHHe KodgdUUHMEeHTa OOBLEMHOro paclIMpeHUs paboded XUIKOCTH IIpH
15 °C, 1/°C;
t — 3HaYeHHe TeMmIeparypsl paboyeii )XUIKOCTH, TIPH KOTOPOii onpenensercd Koddpdu-
LHHEHT 00BEMHOro paciupeHus paboueit xkuaxocty, °C.
b.4 Onpeaenenne NJIOTHOCTH P15

3HayeHHe NMIOTHOCTU paboueid kuaAKoCcTH rpu t = 15 °C u P = 0 MI1a, p;s, Kr/M° OMNpPEACAIOT

o popMyiie

Pmn
= | B.7
Pis CTL . -CPL . (5:7)

rIe P — 3Ha4EHUE TUIOTHOCTH paboueit xuakoctu B [111, Kr/M3;
CTLnn — xo3pdUUHeHT, YYUTHIBAIOIUA BIUSAHUE TeMIeparypsl Ha 00beM pabouei
XUJAKOCTH, OIIpeAcIEHHBIN M ti U P15,
CPLpn — ko3¢ duueHT, YYUTBHIBAIOIIUM BIHSHUE JAaBieHUs Ha 00beM pabodeit KUAKO-
CTH, ONIpEIEJICHHBIN 1A trmy, Prnm v Pys.
Ina onpeneneHus Pis HeodxoauMo onpenenuts 3HadeHUs CTLm v CPLnn, a ans onpenene-
HUg CTLn v CPLiq, B ¢Bolo ouepeap, HEOOXOAMMO ONpEAE/IUTh 3HaY€HUE IUIOTHOCTH IIpU CTaH-

NApTHBIX YCJIOBUAX P1s5. [103TOMY 3Ha4eHHE P15 ONpEAessaiOT METOAOM MOCIEN0OBATENHLHOIO MPH-
OJIMOKEeHUS.

1) Onpenensror 3HaueHuss CTLin) ¥ CPLnnq), npuHUMas 3Ha4yeHue P15 paBHEIM 3HAYEHHIO
Prm.

2) OnpenenAroT 3HAYCHUA P15(1), KI/M:

P
o (5.8)
P1s0) CTL ey * CPLimay

3) Onpenensarot 3Ha4eHus CTLnne) 1 CPLnmnye), NpuHHMas 3HaYe€HUE P15 PAaBHBIM 3HAUCHHIO

P15(1)-

4) OnpeaenstoT 3Ha4eHHUeE Pi5(2), KI/M:

- Pm (B.9)
Pise) CTL 1102 * CPL o
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5) AnanornyHo nyHKTaM (3) u (4), onpenestoT 3HadeHuss CTLnrs), CPLpng ¥ P15 A1 1-ro

LIUKJIa BEIYHCIIEHUH U MPOBCPAIOT BBHINIOJIHEHHUC YCJIOBHAA.

|p15(i) ~Pisa-n| = 0,001, (b.10)

FAC  P15x)s p1 5(i-1) — 3HAYCHHA p15, OIpCACICHHBIC, COOTBCTCTBCHHO, 3a IIOCJIB,I[HHﬁ H IIPCAIIO-
ClIe IHUI 1IUKJI BEIUHUCIIECHUH, KT/,

[Iponiecc BBIYMCIIEHUH MpPOJAOIDKAIOT OO0 BBIMTOJHEHUSA JAHHOTO YCJIOBHSA. 3a 3HAYEHHE Pis

NPUHUMAIOT MOCJIEIHEE 3HAUCHHUE Pj5(i)-

20



IIpunoxkenue B

MeTtoauka aHaau3a pe3yJbTaTOB H3MEpPEeHU i HAa HAJIU4YHe TPOMAXOB

IIpoBepka pe3yiabTaToB U3MEpPEHUH Ha OJMH NMpomMax Mo Kpurepuro ['pabGca npu omnpenene-
HUM METPOJIOTHYECKUX XapaKTePHUCTHK
CKO pe3synbraToB H3MepeHUH B J-0i TOUKe paboYero AuanasoHa U3MepeHHil pacxona, S; or-

peaenstoT no Gopmyie

nj
(Kji _Kj)2
_ ] =l
S; -—\ — : (B.1)

}
rae  K; — 3Hauenune koapduumenra npeobpa3oBaHuA B J-0i1 Touke paboyero quanasoHa H3-
MepeHH 06EEMHOT0 PacXoa, UMI/M;
Kii — 3Hauenne xkod3dPuumenTa npeodbpazoBaHms A 1-T0 U3MEPEHUS B J-OH TOUKE pa-
Godero AHana3oHa U3MepeHHH 06beMHOr0 Pacxofia, HMIT/M ;
nj — KOJIMYECTBO U3MEpPEHHUH B j-0if Touke paboyero aAuanazoHa U3MepeHUH 00BEMHOrO
pacxoa.
[Ipumeuvanue-Ipnu S; <0,001 npuaumaem S; = 0,001.

Haubonee Brraensionieecs cootuomenue U:

K._K.
U =max| |———| |, (B.2)
SKj

Ecnu 3HaueHue U Oonplie UK paBHO 3HAYEHUIO h, B3ATOMY U3 TaOJIMLBI, TO Pe3yIbTAT U3ME-

pPEHMSA JOJDKEH OBITH UCKIIIOUEH KaK MpoMax.

Tabnuua B.1 - Kputndeckue 3HaueHns ans kpurepus ['pabbca

n | 5 | 6 7 : 9 0 | 11 | 12
h

1,715 | 1,887 | 2,020 | 2,126 | 2,215 | 2,290 | 2,355 | 2,412
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IIpunoxenue I'

CunpaBouHble MAaTEepHAJIbI

I'.1 KBanTHase pacnpegenenuss CTbloleHTa
3HaYeHUA KBaHTHIA pacnpenelieHuss CTBIOOEHTA tpgs NPH AOBEPUTEIBHOM BEPOSATHOCTH

P=0,95 B 3aBHCUMOCTH OT KOJHYECTBA U3MEPECHUI NpUBEAEHEI B Tabnuue I'.1.

Tabmuua I'.1 - 3HayeHus kBaHTUIA pacnpenencHus CTbIOAEHTA NMPH JOBEPUTEIbHON BEPOATHOCTH
P=0,95

. n-1 1 2 3 4 d 6 7 3 9 10 11
toos | 12,706 | 4,303 | 3,182 | 2,766 | 2,571 | 2,447 | 2,365 | 2,306 | 2,262 | 2,228 | 2,201
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