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Hacrosmas MeroamMka pacnpocTpaHsercs HAa BBIYHCIHTENIH MeTponor, HM3rOTOBRICHHbLIC
AxuuonepHslM obmectBoM «Hayuno-npounssoacreennas Komnanus PoTeK», Mockosckas o6i., T.
ITymkuHo, W yCTaHaBJIHBaeT METOMHMKY H MOCICHOBATEIBHOCTH NPOBECACHHA INCPBHYHONH H
MEePHOANYECKHX TOBEPOK.

Hurepsan mexay noBepkamu - 4 rozia.

1 OITEPAITHH ITOBEPKH

Ilpu npoBeieHHH NEpBHYHON H NMEPHONHYECKOH IMOBEPKH IO/KHBI BBHIIOMHATHCSA ONEpallHH,
yka3aHHBIe B TabHIe 1.

Tabmua 1- Onepaini NOBEPKH

Homep ITpoBeacHHE Onepaliu pH
HaumMeHOBaHHE OnepauuH nynkra HJ| NepBHYHON NEepPHOAWYECKOH
10 TIOBEpPKE NOBEPKE NOBEPKE
| Buenmmuni ocMoTp 7.1 Ha Ja
OnpobGosaHue 7.2 Ha Jla
OnpefeneHne METPOIOIrAYECKHX XapaKTePHCTHK 7.3 a Jla
ITpoBepka 1HanazoHa H3MEPCHHHA H
onpeaeneHue abCoMOTHOMN MOrPeMIHOCTH npH
H3MEpPCHHH CONPOTHBJIICHHA H Npeolpa3oBaHHH 73.1 fla Ha
B TEMIIEpaTypy
ITpoBepka muanazoHa HIMEPCHHH H
omnpezaeneHue abCOMOTHON NOrPENTHOCTH PH
H3MEPCHHH Pa3HOCTH COTPOTHRIEHHS | 732 Ha Mla

npeobpasoBaHHH B pa3sHOCTE TEMICPATYPEI

ITposepka nuanazoHa H3MepeHHH H
onpeJic/IeHrAe NPHBE/IEHHOH NOTrPEIIHOCTH NPH
H3MEpEHHH CHIIBI TOKa H Npeofpa3oBaHHH B
BCTTHYHHY JABICHHA

733 Ila Ila

Onpesienenne OTHOCHTEIBHOM MOTPENTHOCTH
NPH H3MEPEHUH U Npeo0pa3oBaHUH KOJHMYECTBa
HMIyJI6COB, HE MeHee 2500 uMmynscoB, B 00BEM
BOJIEI

734 Ha Ha

OnpeaesneHre OTHOCHTE/BHOM NOTPENIHOCTH
TPH H3MEPEHHH TEKYIIErO BpeMeHH 7.3.5 Jla Jla

Onpenenenne OTHOCHTENBHOM MOrPEMIHOCTH
pacuéTa MacChl BOABI 10 H3MEPEHHBIM CHIHAJIaM 7.3.6 Jla Her

Onpenenenne 0OTHOCHTENBHOMH NOTPEIIHOCTH
pacuéra TemnIOBOHi IHEPruH N0 H3IMEPEHHLIM 71.3.7 Ja Her
CHIHaJIaM

OnpenenenHe OTHOCHTEIBHOM NOrPEIIHOCTH
TNIpH niepeaaye H3MEpeHHbIX 3HaYeHu# o CAN,
RS-485 noaxmoyeHHBIX K HHPPOBLIM BHIXOJAM 7.3.8 Ja Her
NpHGOpPOB. (TOJILKO JUIA BEIYHCITHTENIEH
Momudukaias METPQOJIOI-TM)

OdopMIIeHHE pe3yIbTATOB IOBEPKH 8 Ha Ja




2 CPEACTBA IIOBEPKH
Ilpu npoBegeHHH NOBEpKH MPHMEHSIOT CPEACTBa H3MEPEHHIH, YKa3aHHbIE B Tabnuie 2.
Tabnuua 2— Cpeacrsa uaMepenuit

Homep nynkra
METOIAHKH
TIOBEPKH

HaumeHOBaH#E H THII OCHOBHOTO H BCTIOMOTATENIBHOTO CPE/ICTBA MOBEPKH;
0003HayeHHe HOPMATHBHOIO JOKYMEHTA, perjlaMeHTHPYIOIEro TEXHHYECKue
TpeGOBaHHA H METPOJIOTHYECKHE XapAKTEPHCTHKH CPEICTBA IOBEPKH

1

2

7.2

Komnaparop-kanubparop ynusepcanbHbii KM300
BocnpousseneHne CHIbI IOCTOSHHOTO TOKa B auanasone (0 — 100) MA
IIT" +(% ot I+ % ot In), (npeaen In 100 MA) - (0,035+0,0005)
Mepa NeKTpHIECKOro CONPOTHBICHHS NOCTOAHHOINO TOKAa MHOIO3HAYHAA
(MM3C) P3026-2 Conporusnenne ot 0,01 zo 111111,11 Om k.T. 0,005
["eneparop umnynbcoB '5-82 Ilepuon noBropenus uMnynscoB ot 1 go 9,9x10’
MKC.
JumrensHocTs mMmybeos ot 0,1 10 5x10° Mke.
AmnuTyna uMnynscos ot 0,006 xo 60 B.
ITorpemHocTs ycTaHOBKH:

- nepuona = 0,003T,

- IVMTENBHOCTH HMITYbCoB (0,037 + 0,04) Mxe,
- ammmary sl (0,1U + 0,1) B.

7.3.1

Mepa 311eKTPHYECKOr0 CONPOTHBIEHHS MOCTOSHHOIO TOKa MHOIO3HAYHAs
(MM3C) P3026-2 Conporuenenue ot 0,01 7o 111111,11 Om x.T. 0,005

7.3.2

Mepa 3neKTPHYECKOTO CONPOTHBIECHHS MOCTOAHHOTO TOKA MHOTO3HauYHasA
(MM3C) P3026-2 Conportusnenue ot 0,01 go 111111,11 Om k.1. 0,005
Mepa 311eKTPHYECKOT0 CONPOTHBIEHHS MOCTOSHHOIO TOKa MEOIO3HaYHAs
(MMD3C) P3026-2 Conporusnenne ot 0,01 go 111111,11 Om k.T. 0,005

7.3.3

KoMnaparopsi-xamtparopsl yausepcansasie KM300
Bocnpou3BeacHHEE CHIBI TOCTOSHHOTO TOKa B auanasone (0 — 100) MA
III" £(% ot I+ % or Im), (upeaen In 100 MA) - (0,035+0,0005)

7.34

T"enepatop mMnynscos I"5-82 [Tepron moBTOpeHHs HMITYI6COB oT 1 10 9,9x107
MKC.
JnurenbrocTs HMIyseoB ot 0,1 g0 5x10° Mkc.
AmmmTyzna uMyascoB o1 0,006 no 60 B.
ITorpemHocTh YCTAHOBKH:
- nepuoza + 0,003T,
- aTenbHocTH HMIyascoB (0,031 + 0,04) mkc,
- ammumary st (0,1U + 0,1) B.

7.3.5

Yacroromep Y3-63 duanason yacrorsl (0,1 — 5000) 'y Auanazon HanpsxeHus
xozaHoro curaana (0,03 — 10) B, mpenens! onyckaeMoi 0THOCHTENBHOH
norpemsocTH £ 5:107
Cexkynnomep anextpornsiit CHET-1M JInanazon u3amepennii (ot 0,01 go
99999,9) ¢

:l:(6-10" T+C), T — u3MepeHHOe 3HaYCHHE HHTepBaIa BpeMeHH B ¢, C —
JHCKPETHOCTH H3MEPEHHIl B JaHHOM MHTEpBaJe.




1 2

7.3.6 Teneparop ummyinscos I'5-82 INepron nopTopenns uMmyascos ot 1 10 9,9x10°
MKC.
JimrensHocTs HMNyNscoB ot 0,1 g0 5x10° mxc.
AMmuiaTyaa kMnyJiscoB ot 0,006 go 60 B.
IMorpemHoCcTs YCTAHOBKH:

- nepuogna = 0,003T,

- mTenbHOoCTH HMNyascoB (0,03t + 0,04) mxc,
- ammuty el (0,1U + 0,1) B,
Mepa 3/1eKTpHYECKOTO CONPOTHBIIEHHS NOCTOAHHOIO TOKa MHOTO3HAYHAA
(MM3C) P3026-2 Conpotusnenne ot 0,01 no 111111,11 Om k.T. 0,005
Komnaparop-kanu6parop yausepcanbHeii KM300
BocnponsseneHue CHIBI IOCTOAHHOrO ToKa B auanasoHe (0 — 100) MA
II" (% ot I+ % ot In), (npeaen In 100 MA) - (0,035+0,0005)

71.3.7 Komnapatop-kamibparop ynusepcanbubiii KM300
Bocnipon3seneHRE CHIIBI IOCTOAHHOTO TOKa B JuanasoHe (0 — 100) MA
II" (% ot I+ % ot In), (mpenen Im 100 MA) - (0,035+0,0005)
Mepa 31eKTPHYECKOTO CONPOTHBIIEHAS NOCTOAHHOIO TOKa MHOTO3HAYHAA
(MM3C) P3026-2 Conpotusnerue ot 0,01 no 111111,11 Om k.1. 0,005
I'eneparop umnynscos I'5-82 Ilepuon noBroperns ummyiscos ot 1 go 9,9x1 0’
MKC.
JUmarenbaocTs mMiynscos ot 0,1 mo 5x1 0° MKc.
AmMmumTyaa aMmyiscos ot 0,006 no 60 B,
INorpemHOCTL YCTAHOBKH:

- nepuoza + 0,003T,

- JUTHTeNbHOCTH HMIYNIbeoB (0,03t + 0,04) mkc,
- amruaTyas (0,10 +0,1) B.
738 PabGountit sranon 2-ro paspsaa no 'OCT 8.374-2013 umu 'OCT 8.142-2013.
VYcranopxu nmopepodnsie JOS-50 ZT, mmana3on o6beMuoro pacxoza ot 0,006 —
710 50 Mg
IonycKaeMas OTHOCHTeIbHas norpemsocts 10,2 %
JomyckaeMas OTHOCHTeNIbHas norpemHocts BY 10,05 %
Mepa 3/1eKTPHYECKOro CONPOTHBIICHAS NOCTOSHHOI'O TOKa MHOIO3Ha4yHas
(MMDC) P3026-2 Conporusnenne ot 0,01 mo 111111,11 Om k.1. 0,005
Komnaparopsi-kamubparops! yausepcanbubie KM300
Bocnipon3speicHHe CHIILI IOCTOAHHOrO TOKa B ananasone (0 — 100) MA
I1I" (% ot I+ % ot In), (mpeaen In 100 MA) - (0,035+0,0005)

Ipumeyanus:

1 Bee cpenctsa u3MepeHuH, NpHMEHseMble NPH NoBepke, JODKHLI HMeTh AeHCTBYIOLIHE
CBHJICTEJILCTBA O NIOBEPKE.

2 JlonyckaeTcs NpHMEHEHHE AaHAIOTHYHBIX CPE/ICTB MOBEPKH, 00ecne HBaIOIHX
OTpeIe/ICHHE METPOJIOIHYECKHX XapaKTepHCTHK noBepseMbIX cpecTe H3MepeHui#i ¢ TpebyeMoii
TOYHOCTBIO,

3 TPEBOBAHMSA K KBAJIM®UKALIMH IIOBEPUTEJIENA

K npoBeneHuio noBepkH JOMYCKAIOTCA JIHIA, O3HAKOMJICHHBIE C PYKOBOACTBOM IO
3KCIUTYaTallHH Ha BEIYHCIHTEH MeTposior u Npoeue HHCTPYKTaX 10 TEXHHKE 6e30NMacHOCTH.

4 TPEBOBAHMA BE3OITACHOCTH

IIpu npoBenenuu nosepku Heob6xoauMo cobmoaars:
4.1 TpeboBanus Ge3onacHOCTH, KoTopsle npeaycMaTpuBaioT «[Ipasuna no oxpade Tpyaa npH
3KCIUTyaTallHH 3JIEKTPOYCTAaHOBOKY,
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4.2 Yxazanus 1no TexHHKe 6e30MacHOCTH, NMPHBEACHHBIE B 3KCIUTYaTAHOHHOMN JOKYMEHTAIIHH
Ha CpelCTBA H3MEpEeHHUH, IpUMeHseMble NIPH TIOBEPKE;

4.3 YkazaHHs 1o TexHukKe 6e30I1aCHOCTH, PHBEJCHHbBIE B PYKOBOJACTBE I10 KCIUTyaTallHH Ha
BbIMHCIHTEH MeTtponor.

5 ¥CJIOBHA ITIOBEPKHA
Ilpu npoBeieHHH NOBEPKH JODKHBI COOMOAATECA CeAYIOIHE YCIOBHA !
- TeMIlepaTypa oKpyxaiomero Bo3ayxa, °C 20 5;
- atMocdepHoe nasnenue, klla ot 84 no 106,7;
- OTHOCHTEJIbHAA BJIAXHOCTh BO3ayXa, % ot 30 xo 80;
- Temieparypa pabouei cpensl, °C 20+5.

JIOMKHBI OTCYTCTBOBATH BHEIIHHE ICKTPHUYECKHE H MATHHTHBIC 110714, BIMAIOMHEE HA paboTy
JNIEKTPOH3MEPHTENBHOMH anmapartypsl.

6 IIOAT'OTOBKA K IIPOBEJIEHHIO IIOBEPKH

6.1 BraMC/IHTEIH MOArOTABIHBAIOT K MIOBEPKE B COOTBETCTBHH ¢ YKa3aHHAMH PYKOBOJICTBA IO
akcrutyarauma AIIME.421453.101 PO, ALIME.421453.102 PO

6.2 CpexcrBa MOBEpKH MOArOTABIKBAIOT K paboTe B COOTBETCTBHH € KCIUTYaTALHOHHOM
JIOKyMeHTalueH.

6.3 Tlepen moBepKo¥ BEMHCITHTEND BBIIEPKHBAIOT B YCJIOBHAX 110 II. 5 HE MeHee 2 JacoB.

7 HIPOBEJXEHHE 1IOBEPKH

7.1 Buemunii ocMoTp

Ilpy npoBeNl¢HHH BHEIIHEr0 OCMOTPA YCTAHOBHTH COOTBETCTBHE BBIYHCIHTENA CICAYIOMHM
TpeGOBaHHAM:

-BBIYHCIMTEN: He JODKEH HMETh MEXaHWUeCKWX IOBPEeKIEHHH Kopiryca, AedekToB noxpuruﬁ

YXYQIIAOMMX €0 BHEIIHHI BHJT X IPENATCTBYIONMX €0 IPHMEHEHHIO;

-JOJDKHBI OTCYTCTBOBaTh JAe(eKTsl, MPENATCTBYIOMIHE YTEHHIO HANIHCeH, MapKHPOBKH,
OTCUYEeTY NOKa3aHHH 10 XHIKOKPHCTA/UIMUeCKOMY HHMKaTopy (B manbHeimeM - JKKH);

-HQMIHCH H O0003HaueHHd HA BBEMHCIATENE JODKHBl OBITH YETKHMH H COOTBETCTBOBATH
TpeOOBAHMAM TEXHHYECKOH JOKYMEHTALHH;

~KOMIUIEKTHOCTE BEIMHCITHTENA I0JDKHA COOTBETCTBOBATh KOMIUTIEKTHOCTH, YKa3aHHOM B MacIiopre;

-3JIeMEHTHI KOMMYTALWH He JOJDKHEI MMETh MTOBPEXKICHHIA.

7.2 OnpoGoBanne
7.2.1 Ilpu ompoGoBaHHM TPOBEPAIOT HCIPABHOCTH OPraHOB YIpPaBI€HHS H HHIWKALHH

BbIMHCIIMTENS, a Takke BO3MOXKHOCTE BhiBoga Ha JKK-3kpan  BeumCIMTENns  Bcex
3aIporpaMMHPOBAHHEBIX TAPAMETPOB Y4eTa.

7.2.2 Tlposepka HACHTHHKAIHOHHBIX NAHHBIX TporpaMMHOro obecrieuenns (maree — [10)
BBIYHCITHTENCH NMPOBOAUTCA CpaBHEHHEM HACHTH()HKAIMOHHBIX JAHHBIX BCTPOCHHOIO MPOrpaMMHOIO
obecneueHHs ¢ HAEHTH(GUKANHOHHLIMH JaHHBIMH B Tabsmue 3.

7.2.3 Pe3ynbTarsl CYHTAIOT MOJIOXKHMTEILHBIMH, €CJIH KOPPEKTHO OTOOpaXaloTcs mapaMerphl
yuéta Ha JKK-dkpane Berumcnurens, a uaeHTHuxanuonnsle nanHele I10 peramcnurens (Homep
Bepcun 10 u xorTponsHas cymma I10) cooTseTcTBYIOT NpHBeAEHHEBIM B Tabmne 3.



Tabnuua 3 ~ HaenTHHKaNHOHHEIE JaHHBIE IPOrPaMMHOr0 obecrneyeHus

HnenTnduKanHOHHBIE NaHHBIE (IPH3HAKH) 3HaucHHE 3nagyeHHe
WnenTudukannonHoe HaumeHoBanue [10 Merponor-T Merponor-TM
Howmep Bepcun (naenTHOHKAHOHHBIN 7.2 6.54
Homep) [10
ndposoii uaenrudukarop [10 0x85AC BF704428 A06FE45359B2037A
DBAA2C6E

7.3 Onpenenenne MeTPoIOrHYeCKHX XAPAKTEPHCTHK

IloBepka BeraucuTeNs mpoBoauTed B pexxume «Ilosepka» (Tect). [Ipu npoBeaeHHH NOBEPKH
BCE HEOOXOMMMBIE MEPEKITIIOYEHHS BRIYUC/TUTENA BBINOIHATE B COOTBETCTBHH C YKA3aHHAMH B
PykoBoacTBe no KCIUTyaTal|H Uis Kol MomudHKaIHH BEIYHCATENS,

7.3.1 IlpoBepka mmana3oHa H3MepeHHH H ompejeneHHe abCOMIOTHOH MNOrPEemHOCTH TNPH
u3MepeHHH conpoTtupieHud I u npeobpasoBanuu B Temneparypy.

Jina onpeneneHus METPONOTHYECKHX XapPaKTEPHCTHK BBIMHCIHTEns Metponor MomudHKanmn
Merponor-T u Metponor-TM coGpare cxemy corniacHo pykoBOACTBa mo 3Kciuryaranus. Cpencrsa
MPOBEPKH MOJKTIOYAIOTCA K KPOCC-IUIATE BHIYHCIHTENA.

YCTaHOBHTEH ¢ MOMOILBIO KJIABHATYPhI BRIYMC/IHTEIIS PEXXKHM H3IMEPEHHS TEMIIEpaTyphl JUIL
KaXI0H M3 HOMHHAIBHBIX CTATHYECKHX XapaKTePHCTHK, YKa3aHHBIX B Tabnune 5. C nomMomeio
MM3C nooyepeaHo 3a1aTh Ha BXO/bI BRMHC/IHTENA 3Ha4€HHs COMPOTHRIICHHS COOTBETCTRYIONIHE
3Ha4eHHI0 TeMnepatypsl o ['OCT 6651-2009 u3 Tabnuus! 4, 1 3adHKCHPOBATE 10 HHAHKATOPY
BRIMHCITHTENA 3HAYCHHSA TEMIICPATYPHI t;.

Tabnuna 4

HomunansHas craTHyeckas xapaktepuctaka Pt 100 TCIT ¢ Rg=100 Om 1 a=0,00385 °C"
s Mopadukanuu Merponor-T 1 Merponor-TM

ti, °C Ri, Om
munyc 50 80,31

0 100,00

70 127,08

110 142,29

150 157,33

HomunansHas cratHgeckas xapakrepucraka 100 IT TCIT ¢ Rg=100 Om 1 0=0,00391 °C”'
i Mogudukanuu Merponor-T u Merponor-TM

t,, °C Ri, OM
Mumyc 50 80,00
0 100,00

70 127,50
110 142,95
150 158,22

HomunansHas cratHgeckas xapakrepuctaka 500 IT TCIT ¢ Rg=500 Om 1 a=0,00391 °C”!
Juia Moaudukauun Merponor-T

4, *C Ri, Om
MEHYC 50 400,00
0 500,00

70 637,48
110 714,76
150 791,10




HoMuuansHas craTHyeckas Xapaktepuctaka Pt 500 TCIT ¢ Ro=500 Om 1 o=0,00385 °C"'
Juid Moxudukauun Metponor-T
ti, °C Ri, Om
MHHYC 50 401,53
0 500,00
70 635,38
110 711,46
150 786,63

") i — HOMep HCIBITYEMOro KaHaa.
AGCOMOTHYXO NOrpeINHOCTh NpH H3MepeHHH conpotuBnenus — MII Temuneparypnl
npeobpa3oBaHHH B TEMNEPATYPY /Ul KKIOr0 H3MEPEHHOIO 3HaYCHUsA PacCYHTHIBAIOT MO GopmyIte
Alt)=tu - ti 1)

rne A(t) — abcomorHas norpelHocTs npH H3meperun conpotusinenns HII temneparypsl B
npeo6pa3oBaHHH B TemMueparypy, °C

ty — 3HAYEHHE TEMOEPATYPHl, K3MEPEHHOE BRIYHCIHTENEM, “C;

ti — 3a/laHHOE 3HAYEHHE TeMINIEPaTyphl, COOTBETCTBYIOMEe conpoTHBaeHMo MM3C, °C.

Pe3ynbraTsl CHHTAIOT MONOKATEIBHBIME, €CTH abCOMIOTHAS NOTPEIIHOCTD UIA KaXKIOro BXOo/Aa
serucuTens METPOJIOI-T waxomutses B waTepBane +0,2 °C, seraucautens METPOJIOT-TM — B
nrTepeane + (0,2 + 0,0005:t) °C. [pu nepuoamyeckoil NOBepKe PEKOMEHAYETCS MPOH3BOAATE IOBEPKY
no HCX cxordurypupopansoii Bnagensuem npubopa ¢ mocienyiomeM OToOpaxeHHeM HaHHON
HH(OpMAIHE B CBHAETECILCTRE O MOBEPKE HIIH B MACMOPTE.

7.3.2 Ilpoeepka nuana3oHa HM3MepeHHN H ompefieieHHe abCOMOTHOM NOTPEIHOCTH IIpH
H3MEpEHHH conpoTHBiIeHHs Kommnekta MII Ttemnepatypel ® npeobGpa3oBaHMH B Ppa3sHOCTD
TEMIIEPATYPHI.

YCTaHOBHTL C NOMOIILI0 K/IABHATYPBl BBIYHCIHTENA PpPEKHM H3MEpeHHS PpasHOCTH
TEMIEPaTypPhl UL KaXN0H H3 HOMHHAIBHBIX CTATHYECKHX XapaKTEPHCTHK, yKa3laHHBIX B Tabimue 6. C
nomMomplo  aByX MMO3C mooudepenHo 3anaTe Ha BXOABI BEMHC/IHTENS 3HAY€HHA CONPOTHBIICHHH
COOTBETCTBYIOMHE 3Ha49eHHI0 TeMnepaTypsl o 'OCT 6651-2009 u3 Tabmuusi S, 1 3adukcHpoBaTs Mo
HHIHKATOPY BRIYHCIHTENA 3HAYEHHs pa3zHOCTH TeMueparyp At; =ti-ti:;.



Tabnuna 5

HomunanbHas cratuyeckas xapaktepucrika Pt 100 TCIT ¢ Rg=100 Om n o=0,00385 °C"!
s Mmoauduxaiuu Metponor-T u Merponor-TM

t,°C i)
(Ri, Om) R, gu) A=ttt
60 (123,24) 57 (122,09) 3
90 (134,71) 70 (127,08) 20
130 (149,83) 60 (123,24) 70
150 (157,33) 3 (101,17) 147

HomuHanbHas cratuyeckas xapakrepucruka 100 IT TCIT ¢ Rg=100 Om 1 2=0,00391 °C"'
s Moaudukaims Merponor-T u Merponor-TM

(Rti',’ gu) (RE({l'l)’)’, SM) Aty =ti-tis
60 (123,60) 57 (122,43) 3
90 (135,25) 70 (127,50) 20
130 (150,61) 60 (123,60) 70
150 (158,22) 3 (101,19) 147

Homuuansnas crarnyeckas xapakrepucruka 500 IT TCIT ¢ Ry=500 Om 1 a=0,00391 oc!

Juis Moaudukaun Metponor-T
(mt": gu) (Rt((i':f’)’, gu) A=ty
60 (618,02) 57 (612,17) 3
90 (676,24) 70 (637,48) 20
130 (753,05) 60 (616,21) 70
150 (791,10) 3 (505,95) 147

Juid Moandukanmn Merponor-T

HomuHaneHas craTiuecKas xapaktepuctika Pt 500 TCIT ¢ Rg=500 Om 1 o=0,00385 °C"!

(Rtll: gu) (Rt((il-:-l{’)” 8M) At =ti-tin
60 (616,21) 57 (610,45) 3
90 (673,53) 70 (635,38) 20
130 (749,16) 60 (616,21) 70
150 (786,63) 3 (505,86) 147

AGCOMOTHYIO MOTPENIHOCTh NMPH H3MePeHHH conpoTHBieHns koMmnekra HUIT remneparypst 1
npeobpa3oBaHHH B Pa3sHOCTh TEMMEPATYPB! UIA KaX/IOr0 H3IMEPEHHOIO 3HAYEHHA PacCUHTHIBAIOT IIO
popmyne

Alty= Aty -A (2)

rae A(At) — abcomoTHas NOTPENIHOCTh NMPH H3MEPEeHHH COMpOTHBACHHS Komiutekta MII
TeMIepaTyphl 1 peofpa3oBaHuK B PasHOCTH TeMueparypsl, °C

Aty — 3Ha4YeHHe Pa3sHOCTH TEMIIEPaTyphl, H3MepeHHoe, °C;

At; —3a1aHHOe 3HAYEHHE Pa3HOCTH TeMneparypsl, "C.

IIpoBecTn onepauuu Juid Kaxa0i napbl BXOAOB.

PesynbTaThl cuUMTAIOT MONOXKHTENBHBIMH, €ClTi abCOMOTHAS MOTPEMHOCTh JUTS KaX/IOH Mmaphl
Bxogos Bercautens METPOJIOI-T  Haxomuthes B mETepBane +0,04 °C, BeramcauTens
METPOJIOI'-TM - B uarepsane +(0,04+0,0005-t) °C.

8



7.3.3 TlpoBepka nQuana3oHa H3MEpEeHHH M oONpeJeleHHe NPHBEACHHOM TOTPEMIHOCTH IpH
H3MEPEHHH CWIBI TOKa H Ipeo0pa30oBaHHH B BETHYHHY JaBICHHA

[TpoBepKy Iuana3oHa H3MEPEHHIA U oNpe/ie/IeHHe NMPHBeICHHOH NOrpeNIHOCTH NPH H3MEPEHHH
CHIbl TOKa H npeoOpa3oBaHMH B BEJHYMHY JaBJICHHsA, NpOBOAAT ¢ mnomomipi Kommapatopa-
kaymbparopa ynusepcansHoro KM300 komnaparop — KT300KT (manee kommaparop) B pexmme
BOCIPOH3BE/ICHHS CHJIBI IOCTOSHHOIO TOKA.

YCTaHOBHTH ¢ IOMOIIBIO KJIABHATYPHI BEIYHCITHTENS PEXXHM H3MEPEHHA JaBJICHHA.

C xommnaparopa 3a7aTh BEJIMYHHBI TOKA COIMacHO TabiHue 6 H Mo HHAMKATOPY BEIYHCIHTENS
3a(HKCHpOBATh 3HAYEHHUS NABJICHHA P;.

Tabimua 6
3HaueHHA TOKa B KOHTPOJIBHOM TOYKe 3HaueHHs
I, MA napnerHs pi, Mlla
4,00 0,000
8,00 0,625
12,00 1,250
- 20,00 2,500

'BLINOJHHUTL YKa3aHHHIE BHINIE ONEPAIHH JUIS KKIOro KaHana /aBNeHHs (MIMEPEHHS CHIIBI
TOKa ¥ NpeoGpa3soBaHus B BeTHMHHY JIaBICHHS).
3HaueHHe [IPHBEICHHON [IOrPEIIHOCTH H3MEPEHH JAB/IeHHs olpe/iensercs o Gopmyre

5, =220 1 00%, ?3)

i
rae  Pun - u3mepeHHoe 3Havenue nasneHus, Mlla;
P; - 3ananHoe 3Hayenne napnenus, Mlla;

Pe3ynpTaThl NOBEPKH CYUTAIOT IOJIOKHUTEIIBHBIMH, €CJIH [IPH BCeX 3HA4YCHHAX 3aJaHHOIO TOKa
TPHUBE/IEHHAd MOTPENIHOCTh H3MEPEHHS IaBIICHAS He mpeBhlmaeT ;A BeraucuTens METPOJIOL-T
10,05 %, eruAcnuTens METPOJIOI-TM 10,5 %.

7.3.4 Onpenenenue OTHOCHTENBHON MNOTPENIHOCTH NPH H3MEPEHHH H mpeo0pa3oBaHHH
KOITHYeCTBa HMITYJIbCOB, HE MeHee 2500 uMnyIbcoB, B 00BEM BOJIBL.

YcTaHOBHTH LeHY MMIYIbCa: | HMIYJIBC COOTBETCTBYET 1 v, Toce TreHEepaTopoOM HMITYJIECOB
nojaTh Ha HMNYJIBCHBIE BXOIBl BBIYHCIAHTENS cepuio H3 2500 HMIyIECOB ¢ MHHHMANbHOH
IUIMTEJIBHOCTBIO HMITYJIBCA 5 MC H aMILIATY/I0# 3,5 B (MpOKOHTPOIHpOBaTE YaCTOTOMEPOM).

OTHOCHTEIBHYIO NOTPEIIHOCTh HPH H3MEPEHHH B Ipeo0pa30oBaHHH KOJHYECTBA MMIYIECOB
onpenenserca no popmyie
_Va-Vi
7

rile — OTHOCHTEJIbHasd MOrPEeIIHOCTh NPH H3MEPEHHH H npeo0pa3oBaHHMH KOIHYECTBA
HMIIYECOB B 00BEM BOJIBI, %0;

V, — 3HaYeHHe 06EMA, H3MEPEHHOE BEIYHCITHTENEM, M ;

Vi - 3ananHoe 3Ha4ueHne 00bEMa, cooTBeTcTBYIOmEe 2500 uMmynscam,

ITpoBecTH onepalyu BhIIE YKa3aHHBIE 1A KQKIOro BXO/a.

Pe3ynbTaThl CUHTAIOT MONOXKHTEIBHBIMH, €CJTH OTHOCHTEIbHAA MOTPEIIHOCTE KAXA0ro BXoAa
BerquciIHTEN MeTponor-T Haxoautecs B uaTepBane 0,04 %, seruncintens Merponor-TM 10,1 %.

7.3.5 OmnpeleneHue OTHOCHTEILHOMN NOrPeIHOCTH NPH H3MEPEHHH TEKYILEro BpeMEHH.

OTHOCHTEIBHYIO NOTPEIIHOCTE NPH H3MepeHHH BpemeHH BeraucauTens METPOJIOI-T
ONpezeNAI0T H3MEPEHHEM JacTOThI CIE0BaHHA HMITYJIECOB £, BCTPOSHHOTO TAKTOBOIO IeHEpaTopa
BhIMHCIHTENA. V3MEPHTE 94acTOTOMEPOM YacTOTY CJIEOBAHHS MMITYJILCOB BCTPOEHHOTO TAKTOBOIO
reHepaTopa BeIYHCIHTENs F),.

S, 100% , 4)



OtHocHTensuyio norpemnocts Beraucourens METPOJIOT-T npu H3MepeHHH TeKymlero
BPEMEHH paccUMTaTh Mo popmyie, %

Fu-Fi
i

rae  O1 — OTHOCHTENBHAS NMOrPEIIHOCTL H3MEPeHHS BpeMeHH, %o,

Fy — H3MepeHHOe 4acTOTOMEPOM 3HAYEHHE 4YacTOThl CJIENOBAHHA HMITYJILCOB
BCTPOEHHOIO TaKTOBOrO reHepaTopa BRYHCIHTENs, ['11;
F; — 3TanoHHoe 3Ha4YeHHe YaCTOTHI CIeAOBAaHHA HMITY/ILCOB, (32768) I'u.

OTHOCHTE/IBHYIO NOTPEIIHOCT, NpH H3MepeHHH BpeMenH Burucaurens METPOJIOI-TM
ONpeIeNsI0T H3MEPEHHEM KOHTPOJILHOIO HHTEpBaia.

Coenunuts BXox «Crapt/crom» Berumenurens METPOJIOI-TM ® BXoa 3M€KTPOHHOIO
cexyngomepa (3C). B pexume «[loeepka» . [omars curnan «Crapr» (manpsxenne +12B) Ha
KOHTAKTBI COITIACHO PYKOBOACTBA 0 3Kcruryarauui erucaurens METPOJIOI-TM u Bxox 3C. gepes
1000 ¢ monare curnan «Crom» (CHATL HanpsxeHHe +12B ¢ kOHTaKTOB BBHIYHCIHTENS M BXona 3C).
Cunrare mnokasanus BeraucaHTens METPOJIOT-TM  (Tssu,cex) M moOKa3aHHA 3/1E€KTPOHHOIO
CeKyHIoMepa.

Onpenenuts OCHOBHYIO OTHOCHTENIBHYIO HOTPEIIHOCT IPH H3MEPeHHH BpeMeHH HapaboTKH

o opmyne

o, =

-100% (3)

Tsss “Tss:'

O, = o 100% (6)
87
rae Ot — OTHOCHTENbHAs MOTPEIHOCTh H3MEPEHHS BpeMeHH, %;
Tssg — noka3zaHHA 3JIEKTPOHHOIO CEKyHAOMEPA, C;
Tss; ~ mokazanug BerauacIuTens METPOJIO-TM, c.
Pe3yneTaThl CYMTAIOT NONOXHTENBHBIMH, €CIH pPACCUMTAHHOC 3HAYCHHE OTHOCHTE/ILHOM
[IOTPEITHOCTH HaxoquTCA B HHTepBane £0,01%.

7.3.6 OnpenencHue OTHOCHTCIBHOH MOTPEHIHOCTH pacdéTa MacChl BOABI IO H3MEPEHHBIM
curaanam HUI1

OnpeneneHre OTHOCHTENbHOM MOTPENIHOCTH pacyéra MacChl BOABI 0 HM3MEPEHHBIM
cHrranam MII.

C nomompeio MMOC noznate Ha BEIMHCIHTENh KOMOHHALHIO 3HAYCHHM BEJTHYHH!
temnepatypy 80 °C ¢ HCX 100IT (IOCT 6651-2009). C nomomsio KM300 3anats 3HaueHHe
nasieHns 0,9 Mlla, 1 3HauyeHHe OAMHOYHEIX HMITYJILCOB COOTBETCTBYIOMMX 00BeMy M3

I1o 3amaHHBIM 3HAYEHHAM [IapAMETPOB PACCYHTATH 3aJAHHOE 3HAYECHHE MAcChl BOJLI 110
opmyne

mB,r=p-V, (7)

rae p — 3Ha4yexHe IoTHOCTH Boasl npH Imoc 80 °C u nasnennn 0,9 MIla (B cooTBeTCTBHH C
I'CCCJT 98-2000), kr/m’

OTHOCHTENBHYIO MOTPENIHOCTh pacyéTa MacChl BOABI MO H3MepeHHbIM curaanam HII
paccuHThIBaloT 110 hopmyIe

Smy, =22~ Tom 100, 9 (8)
Mg
rae dmpgp — OTHOCHTEJIBHAS TOTPENIHOCTS pacyéTa Macchl BOAbI, %;
Mpp — 3HAYCHHE MACCBI BOIBI paCC‘H‘ITa.HHOC BBIYHCIIHTEJIEM, KI';
Mpsm — 3aIAHHOC 3HAYEHHE MacChl BOIBI, KT,

[IpoBecTH BHlle yKa3aHHEIE ONEPALHH VI KaXAO0r0 HMITYIbCHOTO BXO/Ia, M OTHOCALIHXCH K
HEMY KaHalla TeMIICpPATYpPhI H JABJICHHA.

Pe3ynbTaThl CYMTAIOT MOMOXKHATEIBHEIMH, €CJIH OTHOCHTEIbHAS MOTPEIIHOCTD Pacyéra MacChl
BOJBI 110 H3MepeHHBM cHraanam UIT kaxaoro HMITY/IECHOTO BXOZA BHIYHCIHTENS HE MPEBhIIAeT
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3HaueHuH: Wnd BpraucanTelns Moqudukanua METPOJIOI-T 0,15 %,; s BeraucnaTens
moauduxanus METPOJIO-TM 0,2 %.

73.7

C nomomsio MM3C nojark B BEMHCIHTEIE KOMOHHALNYA 3HAYCHHH

BEJIHYMH: - TEMIIEpaTypy t; B noAaromeM Tpybouposose 150 °C, remueparypy t; B obpaTHoM
Tpy6onpoBone B muanaszone 3 — 147 °C (3; 50; 80; 100; 147) °C, remneparypa xonoaHoi soasi 5°C -
¢ nomompsio KM300 3anars 3nayenne nasnenus B nogaomeM P;.0.9 MIla, u o6paraom P; - 0.5 MITa,
c 3Elomomm;o reHeparopa HMIy/JabsCOB 3a/1aTh 00bEM B mogatomeM V; 1 o6parHom V; Tpybonposojax 1
M u0,8mM,

[To 3a7aHHEIM 3HAYEHHAM PACCYHTHIBAIOT 3a/JaHHOE 3HAYCHHE TEILIOBOH JHEPrHH 1A
3aKphITOH H OTKPHITOH CHCTeMBI TerocHab)eHns no Gopmynam:

QOum=my(h—hy) 9
Qsm = my(hy - hy) — my(ha— hy) (10)

rae  mj, my — 3HAYEHHE MAcCHI B NojalomeM H o6parHoM TpyGonpoBojax, pacCYHTaHHbIE
no I'CCCHl98-2000 (m=pV), kr;

hy, by, hy — 3naueHne yaenbHON SHTANBIHA B IOJAIOMEM, 06paTHOM TPyOONIpOBOAE H
Tpy6onpoBoe X0N0AHOH BOJIBI, PACCYHTAHHBIE [10 COOTBETCTBYIOIHM 3HAYCHHAM TEMIIEPATYPhI H
npasnenns no 'CCCJI 98-2000, xJIx/xr.

OTHOCHTEIBHYIO MOrpeIHOCT pacyéra TeILIOBOH JHEPruH N0 H3MepeHHbIM curHanam HII
s Kaxnoi koMOHHAIHH 3HaYeHHH JUIA 3aKPLITOH B OTKPBITOH CHCTEMBI TeNIOCHAGKeHHS
PacCHHTHIBAIOT 10 hopMye

5Q,,=%-100,% (1)
Oom

ra¢  0Qp— OTHOCHTE/IbHAA MOTPENIHOCTE pacyéTa TEIUIOBOH SHEPruH, %,

Op — 3Ha4YEHHE TEIUIOBOH DHEPrHH PAaCCYHTAHHOE BEIMHCIHTENEM, KI[X;

Qsm — 3a71aHHOE 3HAYCHHE TEIUIOBOM JHEPruH, KIDK.

Pe3ynbraThl CHHTAIOT NOIOKHTEILHEIMH, €CJIH OTHOCHTE/IBHAS [IOTPEIIHOCTE pacuéra
TEMJIOBOH JHEPrHH Mo H3MepeHHBIM curianaM HUIT Haxomutes B mHTepBaie £(0,5+ Almin/Af) %.

7.3.8 Onpenenenne OTHOCHTEIBHOM NOTPENIHOCTH NPH Nepeaade H3IMEPCHHBIX 3HAYCHMAH 10
CAN, RS-485 nogxmoyeHHBIX K IH(POBEIM BEIX0AaM MPHOOPOB.

Onpenenenne JomycKaeMoif OTHOCHTENIFHOMH NMOTPEIIHOCTH NPH Nepeave H3MepeHHBIX

3HaveHu# no CAN, RS-485 nogkmoyeHHbIX K LHGPOBBIM BBIX0JaM OpHOOPOB. .(TONBKO JUIA
BeMHUCIATENeH Moauukanur METPOJIO-TM)

Pacxonomep METPOJIOI-P ycranoButh Ha Pabounii stanon 2-ro paspana no 'OCT 8.374-
2013 anu 'OCT 8.142-2013. 3anars pacxo/i Ha IPOJTHBHOM CTEH/IE COOTBETCTBYIOmEA QHOM
pacxoznomMepa. [loakmo4HuTh cornacHo P3O k pacxogoMepy Ha H3MEPHTE/IBHEBIC KaHAIBI TEMITEpPaTyphl
MMD3C, noxatsk Ha pacxozoMep komOHHAIHIO 3HaueHHH BemaunH: TeMneparypy 90 °C u 65 °C
cornacao HCX no I'OCT P6651-2009 (cootBercTBY1omei konpurypausn nputopa). C KM300
NOAATh HA H3IMEPHTENbHbIC KaHA/IbI AABNeHHs 3HAYESHH CH/IB TOKa I COOTBETCTBYIONMIEE AaBIEHHIO
0,9 MI1a.

[onxmouuts 1w poBoit Beixox pacxonomepa Metponor-P CAN, RS-485 k komnsiorepy ¢
ycTaHoBIeHHOH mporpammoit Prolivka.exe («'panynpoBka U noBepka») B K BEIYHCITHTENIO
monupukauun Merponor-TM.

[Ipon3BecTH H3MEPEHHA N0 3alaHHBIM NIapaMeTpaM ¢ KOMIBIOTEPa Yepes3 mporpamMMy
Prolivka.exe («I'panynpoBKa H OBepKay), OCTE YEro MPOH3BECTH H3MEPEHHA Yepe3 BHIMHCIIHTENb
mMoaudukanun Merponor-TM.

OTHOCHTENTBHYIO NOTPenIHOCTh MpeoOpa3zoBanys H(POBOro CHrHala, epeaBacMoro o
CAN, RS-485 mmune seraucmuremo METPOJIOT momudukaimn METPOJIOI-TM paccunTats 110
bopmynam:

% (12)
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rae  Jg — OTHOCHTENbHAs NOTPenIHOCT Npeobpa3zoBanus UH(POBOro CHrHaa,
nepeaasaemoro no CAN, RS-485 mmHe npH nuimMepeHHH pacxoaa, %;
G~ 3HaYCHHE 00BEMa, HIMEPEHHOE BEIMHCIHTENIEM, M~ /4,

G,m — 3alaHHOE 3HAYEHHE pacxolla, KOHTPOIMPYEMOE IO TOKa3aHHAM TPOTrPaMMbl
nepcoHaIBHOro KoMneioTepa «Ipaayuposka K osepkay;
% (13)

rae  Jdy— OTHOCHTeNbHas NMOTPeIHOCTE NpeobpasoBanHs LHPOBOTro CHIHANA,
nepenapaemoro no CAN, RS-485 wmue npu u3MepeHnn TeMneparypel i-kanana, %,
i~ 3HaUEHHE TEMIIEPATYPHI i-KAHA/IA, HIMEPEHHOE BEIMHCTHTENEM, M /4;

li,n — 3aJaHHOE 3HAYEHHE TEMIIEPATYPhl i-KAHAA, KOHTPOIHPYEMOE IO MOKA3aHHAM
TPOTpamMMbI MEPCOHATBHOTO KoMIbioTepa «[ paayHpoBKa H OBEpPKay,
% (14)

rjae  dp;— OTHOCHTENbHAs MOTPeNIHOCTE npeoOpa3oBanus HM(POBOro CHrHANIA,
nepenasaemoro no CAN, RS-485 mmHe npu H3MepeHHH JIaBlICHHS i-KaHala, %;

Pi,— 3naucHue NaB/ICHHA 1-KaHAIA, H3MEPEHHOE BBIMHCIIHTEIEM, MO/

Pi,, — 3alaHHOE 3HAYEHHE NaBJICHHA i-KaHANa, KOHTPOJHPYEMOE 10 NOKA3aHHAM TNPOTPaMMel
IIEPCOHATBHOTO KOMMBIOTEpa «["panyHposka H noBepKay;

Pe3yneTaTel CUMTAIOT MONOXKHTENLHBIMH, €CIH PACCYHTAHHBIC 3HAYCHHA OTHOCKTEIBHOH
MOTrPEeNIHOCTH HaxonaTes B KHTepsaie 0,1 %.

8 O®OPMJIEHHE PE3YJIbTATOB INOBEPKH

PesynbTaTel mOBEpKM 3aHOCAT B TPOTOKON TOBEPKH (IIPOTOKON NOBEpKH odopmisercs B
poH3BOILHON opme).

[lpn NONOKHTENBHBIX  pe3yabTaraX IOBEPKH  BbYHCIHTEned Merponor npuOOpH!
mioMOHpyioTes, s HcnonHeHus Metponor-T camokneiomeiica rioMOoi ¢ OTTHCKOM 3HaKa
[OBEPKH, /U1 ucnonHeHns Metponor-TM HaneceHHeM 3HAKa NMOBEPKH JABICHHEM HA CNIELHAILHYIO
MAacCTHKY, PAacloJIOKCHHYIO B 4allleyke BHHTA BHYTPH BBIMHUCJINTENS H BBIAAKOTCH CBHJIETE/IBCTBA O
NOBEPKE HWIH JIENAlOTCS OTMETKH B mnacrnopre. Ha cerAeTensCcTBO © MOBEPKE HIH B TNacnopre
HAHOCHTCH 3HaK MOBEPKH B BHIE ronorpaduyueckodt HakIeHKH HIH OTTHCKA NIOBEPUTENRBLHOIO KIeHMa.

Ilps oTpHUaTeNBHBIX pe3ynbTaTaX NMOBEPKH O(QOPMIAETCE H3BEILEHHE O HENPHrOJHOCTH C
YKa3aHHEM [IPHYHHEL

Hauansunk naboparopun Ne 442 P.A. N'opbyHoB

[ naBHbIH cieHaIMCT

110 METPONOruK naboparopuu Ne 442 JLA. IlonoGpanckuii
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