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1 OBIIUE ITOJIOXKEHMUSI

1.1 Hacrosmas MeTonuKa NOBEPKH yCTaHABIUBAET 00BEM, CPEACTBA B METOIBI IEPBUYHOM U
NEePUOIHYCCKON MOBEPOK MyJIbTHUMETpoB HUGpoBelix VERDO MB2100, usroronennsx Changzhou
Tonghui Electronic Co. Ltd, KuTaii.

1.2 TIpou3BoACTBO cepuitHOE.

1.3 Mynsrumetpsl nudpossie VERDO MB2100 (manee - MynbTHMETphI) NpeaHA3HAYEHEI
IUIS W3MEPEHWs HANpsHKEHHs M CHJIBI IIOCTOSHHOIO M IEPEeMEHHOTO TOKa, JJIEKTPHYECKOTO
COIIPOTHBJICHHUS, YACTOTHI IIEPUOJUYECKUX CUTHAIOB, JJIEKTPUUECKON €MKOCTH, IIEpHOa CIIeIOBAaHUSI
UMIIYJIbCOB, CUTHAJIOB OT TepMOIIpeoOpa3oBaTeiel CONPOTHBIICHHH.

1.4 Bemonuenue Bcex TpeGOBaHUM HACTOSIIEH METOIUKH 00ECIIEYNBAET IPOCIIEKHUBAEMOCTh
[IOBEPSEMBIX MYJIETUMETPOB K TOCYIapCTBEHHBIM [IEPBUYHBIM 3TAIOHAM:

—I'OT 4-91 I'TID enuHHUIIBI CHIIBI IIOCTOSHHOTO 3JIEKTPUYECKOTO TOKA;

—I'OT 88-2014 TITID emuHMIB! CHJIBI JJEKTPUYECKOrO TOKA B  JMANa30HE
yactot 20 - 1-10° I'y;

—T'9T 13-2023 I'TID eauHUIB! 3JEKTPHYECKOTO HAIIPSHKEHUS;

—I'OT 89-2008 TITICD emuHHUBI 3NEKTPHYECKOTO HANpsHKEHWs B  JHANA30HE
gacrot 20 - 3-107 I

—I'ST 14-2014 I'TID enuHUIIBI SNEKTPHYECKOTO CONPOTHBIICHUS;

—I'ST 1-2022 T'TIO eauHuUL BpeMeHH, YaCTOThI ¥ HAMOHAIBHOM IIKAJIBI BDEMEHH;

—I'OT 25-79 enuHuUIBI SIEKTPUIECKON EMKOCTH.

1.5 JlomyckaeTcs TpPOBENEHHE IOBEPKH OTHENBHBIX H3MepUTeNbHbX Kanamos (MK)
MyJIbTHMETPOB (HEe B IIOJHOM 00BEME) C OOs3aTeNbHBIM yKa3aHuHeM HHopMmanmuu 00 00BEME
IIPOBENEHHOM OBEPKH IpH 0QOPMIICHUHU €€ Pe3yIbTaTOB.

1.6 Ilepuoangeckyio NOBEpKY MYJIBTUMETPOB BBITOJHSIOT B IIPOLIECCE UX KCILTYATAIHH.

1.7 ITocne pemoHTa, aBapui, €CIM 3T COOBITHS MOIJIM TIOBIHUSTH HA METPOJIOTHYECKHE
xapaktepucTuku MK MynbsTHMETpOB, TPOBOAST NEPBUYHYIO TIOBEPKY.

2 IEPEYEHDb ONEPAIIMI IIOBEPKU

2.1 IIpu mpoBeeHUM NEPBUYHON U MEPUOIUYECKOH MMOBEPKH MYJIBTHMETPOB IOJDKHBI OBITH
BBIIIOJIHEHB] ONIEpalliy, YKa3aHHbIe B Tabmie 1.

Tabnuna 1 - Onepauuu NOBEpKU

Pazpmen O6s13aTeNbHOCTH TPOBEICHUS
HanmenoBanue onepanuu HaCTOSIEH OIlepalliy MPH ITOBEPKE
METOIUKU NIEPBUYHOHN | IEPHOANYECKOH
BremHu#t ocMoTp 6 Ha a
[ToaroTroBka K moBepke u onpoboBaHHe 7 Ha Ha
ITpoBepka mporpaMMHOT0 00eCIIeUeHHSI 8 Ja Ja
OnpeieneHre METPOIOTHUECKHAX XapaKTEPUCTHK 9 Ja Ha
IloxTBepxaeHre COOTBETCTBUS METPOJIOTHUECKUAM 10 Tla Tl
TpeOoBaHUsIM
OdopmieHue pe3ynbTaToB MOBEPKU 11 Ha Ha




(OS]

3 TPEBOBAHMS K YCJIOBUSM ITPOBEJJEHUS IIOBEPKU

3.1 OkcnepuMeHTanbHBE PabOTBI IO OIPENENCHUI0 METPOJIOTHYECKUX XaAPAKTEPUCTHK
MYJIETHMETPOB BBITOJHSIOT B CIAEIYIONUX YCIOBHSIX:

- TeMIepaTypa OKpyIKarouiei cpesl
- OTHOCHUTENbHAs BIAXKHOCTH OKPYIKAIOLIEro BO3IyXa
- aTMOC(epHOe 1aBleHHe

10 90

oT 84,

ot +18 mo +28 °C;

%;
0 mo 106,7 xlla.

4 METPOJIOTMYECKHUE 1 TEXHUYECKHNE TPEBOBAHUS K

CPEJACTBAM IIOBEPKHA

4.1 B Tabmuie 2 npHBEIEHB! METPOJIOTHYECKHE M TEXHHUECKHE TpeOOBaHHS K CPEICTBaM

TIOBEPKH.

Tabmuna 2 - Merposorrnyeckue u TeXHHYECKHE TPeOOBAHUS K CPEICTBAM MTOBEPKH

Onepanuu mosepky,
Tpebyromue
PHUMEHEHUS

CPEACTB IIOBEPKH

Mertponorudeckue u TeXHUYECKHE TPEOOBAHUS K
CPEACTBaM ITOBEPKH, HEOOXOUMBIM IS
IIPOBEICHHUS TIOBEPKU

[TepeueHb peKOMEHIYEMBIX
CPEICTB NOBEPKHU

1

2

o]
=)

. 75 W9
KouTpomns ycnoswuii
[IOBEPKH

CpencTBo u3MepeHus TEMIIEPATY Pl U BIaKHOCTH,
J1ana3oH U3MEPEHHH: OTHOCUTETBHOM BIIaXKHOCTH
ot 5 1o 98 %, Temnepatypsi ot 0 g0 +50 °C,

CpenctBo u3MepeHus aTMOC(HEPHOTO JaBICHHUS,
JMana3oH U3MEpEeHUH aTMOChEepHOro JaBICHUS:
ot 70,0 mo 120,0 xIla

W3mepuTens-peructparop
napamMeTpoB MHUKPOKIHMaTa
«TKA-TTKJI»,

per. Ne 76454-19

n. 9.2
Onpenenenue
METPOJIOTHYECKUX
XapaKTEePUCTUK

PaGouuii  3TaloH  e€OMHMIEI  ITOCTOSHHOIO
3NIEKTPUIECKOT0 HAIpPSDKEHUS 3-0ro paspsga Mo
rocynapctseHHol mosepouHoi cxeme (I'TIC),
YTBEP)KIECHHOM mprka3oM Poccranmapra

ot 28.07.2023 r. Ne 1520

Pabounit 3TaOH EIUHMIEI ITOCTOSHHOTO TOKa
1-oro paspsna no I'TIC, yTBep)XAeHHOM pUKa3oM
Poccrangapra ot 01.10.2018 r. Ne 2091

PaGouuit  3TalOH  €OUHHIBI  MEPEMEHHOTO
JJIEKTPUYECKOTO HAIpsDKEHUsI 3-0ro paspsiaa Mo
I'TIC, ytBepxneHHON npukazoM Poccranmapra
Nel706 ot 18.08.2023

Pabountit 3TaoH €qMHULIBI TEPEMEHHOTO TOKa
2-oro paspsiaa o ['TIC, yTBepKIeHHOH MpHKa30M
Poccrangapra ot 17.03.2022 Ne 668

Pabounif  3TaOH  eAMHHULBI  BIEKTPHYECKOH
emKocTu 3-oro paspsiga no I'TIC, yrBepxneHHOH
I'OCT 8.371-80

Pabouuit 3TamoH eOUHMLEI  BJIEKTPUYECKOTO
compotuBneHuss 4-oro paspsma 1mo [TIC,
yTBEpXKIE€HHOU npuka3oM PoccTannapra

o1 30.12.2019 r. Ne 3456

Kanubparop ynusep-
cansubii Fluke 9100,
per. Ne 25985-09




[Tpoomxkenue TabnUIB 2

1

2

n. 9.2
Onpenenenwue
METPOJOTMYECKUX
XapaKTEPUCTHK

Pabo4uit  JTamoH  eOWHMIBI  TIEPEMEHHOIO
JJIEKTPUYECKOTO HAINpPSDKEHUS 1-0ro paspsiia 1mo
I'TIC, yrBepxneHHON mpukasom Poccrammapra
Nel706 ot 18.08.2023

Pabouuit 3TaoH €MHHUIBI IEPEMEHHOTO TOKA
2-oro paspaga mno ITIC, yTBepkaeHHOH
npuka3oM Poccranmapra ot 17.03.2022 Ne 668

Kanubparop-BonsT™MeTp
yHUBepcalnbHbIN H4-12,
per. Ne 37463-08

Pabounit 3TajOH eOWHHUIBI  JIEKTPHYECKOTO
COIIPOTHBIICHHUS 3-0r0 pa3psaa B JuamaszoHe oT 1
no 400 Om mo ITIC, yTBep)kKIEHHOW NPHKA30M
Poccranpapra ot 30.12.2019 r. Ne 3456

Mara3us conpoTuBIeHUH
nexaaubit M Mmonudukanu
M622-V1100,

per. Ne 60123-15

I'enepaTop cursanos
IIPOU3BOJIEHOH (GOPMBI
AFG3151C,

per. Ne 63658-16

Pabounii 5TaI0H e MHHUIIBI YaCTOTHI 5-0r0 paspsiaa

no I'TIC, yrBep:xnenHol npukazoMm Poccranpapra
Ne 382 ot 16.02.2022

[Tpumeuanus
1 per. Ne - peructpaloHHbIi HOMep cpenctsa usmepenuii B @O OEN.

4.2 JlommyckaeTcs HCIIONb30BATH WHBIE CPEACTBA MOBEPKU, HE IPHUBEAEHHLIE B Tabmuue 2,
YIOBJIETBOPSIOIIME METPOJOrMYECKHUM TpeOOBaHMSM, YKa3aHHBIM B Tabmuie, B TOM YHCIE
obecreunBaroIie IPOCIeXKUBAEMOCTh B cOOTBeTCTBHM ¢ [TIC, NEHCTBYIOIIMMHM Ha MOMEHT
IIPOBECHHUS IOBEPKH.

4.3 CpenctBa H3MepeHHH, IPUMEHSIEMBIE MIPU MOBEPKE, JODKHBI OBITH MOBEPEHBI U UMETH
JENCTBYIOIINE CBEACHUS O pe3ynbTaTax nosepku B ®V® OEW. DTanoHbl eMHUIl BEIHYUH, TOJKHEI
OBITH aTTECTOBAHBI B COOTBETCTBUHU ¢ IlonojkeHHeM 00 3TaloHaX eIWHMI] BEJIMYIHH, HCIOIb3YEMBIX B
cepe rocynapCTBEHHOTO pEryIHpOBaHUS OOECIeYeHHs EeIUHCTBA W3MEPEHHH, YTBEPIKICHHBIM
nocranosienreM IIpaButensctBa Poccumiickoit @enepanuu ot 23 centsbps 2010 r. Ne 734 «O6
STaJIOHax €IWHHUI BEIMYHH, UCTIONb3YEMBIX B c(hepe rocyAapCTBEHHOIO PEryIHpPOBaHUs 00ECIeUeHHUs
€IMHCTBA M3MepeHu». CpencTBa U3MEPEHUH, IPUMEHIEMBIE B KAYECTBE STAJIOHOB €IWHUI] BEIUYHH,
JOJKHBI OBITH IIOBEPEHB! B KAYECTBE 3TAIOHOB €IMHUI] BEIUYUH U UMETh JIEHCTBYIOIINE CBEACHUS O
pesynbratax mosepku B OO OEU u ymoBieTBOpsTH TpeOOBaHUSAM TOYHOCTH TOCYAapPCTBEHHBIX
IIOBEPOYHBIX CXEM.

S TPEBOBAHMUA (YCJIOBHA) 11O OBECIIEYEHHNIO BE3OITACHOCTHU
INPOBEJIEHUS IIOBEPKH

5.1 Ilpu npoBeneHHH IOBEPKH MYJIBTHMETPOB IOJDKHBI OBITH COOJIIONEHBI TpeOOBaHMs
Oe30macHOCTH, IIPEAyCMOTPEHHBIE HOPMATHBHBIMHU JOKYMEHTAaMH M TpeOoBaHMS O€301macHOCTH,
yKa3aHHbIE B TEXHMYECKOM NOKYMEHTALlMH Ha MYJIBTHMETDBI, [IPUMEHSEMBIE CPEICTBA IOBEPKH U
BCIIOMOTaTeIbHOE 000pyIOBAHHE.

6 BHEIITHUIT OCMOTP

6.1 BremHuuit ocMOTp

6.1.1 [IpoBepsTOT ~ LIEJIOCTHOCTH
MYJIIBTHMETPOB.

6.1.2 TIpoBepsiIOT OTCYTCTBHE CJIENOB KOPPO3WM M HarpeBa B MeCTaxX IOIKIIIOYEHHUS
[IPOBOHBIX JTUHUH.

6.2 [Tpu oOHapyXeHHH HECOOTBETCTBUH mO I. 6.1 HanbHeHInHWe onepaluy IO IIOBEPKE
MYJIBTUMETPOB IIPEKPAINAIOT 10 YCTPAHEHHS BBIBICHHBIX HECOOTBETCTBUH.

KOpImyCOB W  OTCYTCTBHE BHJIUMBIX HOBpC)KJIeHHﬁ



7HOATOTOBKA K IIOBEPKE U OIIPOGOBAHUE

7.1 Jlns npoBeneH s IOBEPKY IIPOBEPSIOT HAIMYKE U H3YYalOT CIIEAYIOUINE JOKYMEHTEL:

- SKCIUTyaTallMOHHAas TOKYMEHTAIWs Ha MYyJIbTHMETPEI;

- OTIIMCaHUE TUIIa MYJIbTHUMETPOB.

7.2 Tlepen Ha4aJIoM MTOBEPKH BBINOHSIOT CICAYIOUIHME TOATOTOBHTEIBHEIE pabOTHI:

- IOArOTABJIMBAIOT K paboTe cpencTBa IMOBEPKM B COOTBETCTBHH C OSKCIUIyaTAHOHHON
NOKYMEHTAUUEH HA HUX;

- U3MEPSAIOT M 3aHOCAT B IIPOTOKOJN IIOBEPKM DPE3yNbTaThl H3MEPEHUN TeMIepaTypsl H
BJIQKHOCTH OKPYIKAIOIIEro BO3Iyxa, aTMOC(HEPHOTO aBICHHUS.

7.3 OmpoboBanue

7.3.1 IIpoBOAAT MPOBEPKH (QYHKIIMOHUPOBAHHUS BU3YATHU3AIMH H3MEPAEMBIX MYJIBTUMETPAMHE
IIapaMeTPOB Ha rpadUyYecKoM AUCIUIEE IIPOBEPSEMOTO MYIbTHMETpA.

7.3.2 TIpoBomAT mpoBepkH pabOTOCIOCOOHOCTH HU3MEPUTENBHBIX (DYHKIHH MYIbTHMETPOB,
KOTOPBIC COBMELIAIOT ¢ IPOBEAEHUEM IKCIIEPUMEHTAIBHBIX IIPOBEPOK TI0 I1. 9 HACTOSIIEH METOIUKH.

8 OIIPEJEJIEHUE METPOJIOT MYECKUX XAPAKTEPUCTHUK

8.1 [IpoBOISAT  SKCIIEPHMEHTAIBHOE OIPENeNIeHHE METPOJOTHYECKMX  XapaKTEPHCTUK
MYJBTEMETPOB 10 1. 9.2 Ipu U3MEPEeHUH HaNpsDKEHHs MOCTOSHHOTO TOKA, CHJIBI IIOCTOSIHHOTO TOKa,
HaIPsDKEHUS IIEPEMEHHOTO TOKA, CHIIBI IEPEMEHHOT0 TOKA, SJIEKTPHYECKOrO CONTPOTHBIIEHHUS, YAaCTOTHI
TIEPHOJNYECKHX CUIHAJIOB, JEKTPUUYECKOM eMKOCTH, ITepHOJia CIIeOBaHUS UMITYJIECOB, CUTHAIOB OT
TepMonpeoOpa3oBaTeneil COMPOTUBICHHMIA.

8.2 OxcniepuMeHTaIbHOE ompenenesue MX MyJIbTHMETPOB IPH H3MEPEHUH HATPSIKECHUS
IIOCTOSHHOI'O TOKA, CHJIBI IIOCTOSHHOTO TOKA, HAIPSDKEHUS NEPEMEHHOI0 TOKa, CHUJIBI IIEPEMEHHOT0
TOKA&, JIEKTPUYECKOTO CONPOTUBIICHUS, YaCTOTHI IEPHOINIECKIX CUTHAJIOB, SJIEKTPUUECKON EMKOCTH,
[IEPHUOJA CIIEOBaHUS MMITYJIBCOB, CUTHATIOB OT TEPMOMpeoOpazoBaTeseil CONPOTHBIECHIUH IPOBOIST B
U3JI0XKEHHOHN HIDKE MOCIIeI0BAaTENbHOCTHU

- BEIOMparoT 5 mpoBepgeMbIX Todek X, (0-5 %, 25 %, 50 %, 75 % m 95-100 %
OT JHana3oHa);

- Ha BXOO MYJbTHMETpaA MOJAKOT OT 3TAJIOHHOTO npn6opa 3HA4YCHHUC X, B 3aBHCHUMOCTH OT
SKCIICPUMEHTAJIBHO onpeﬂemeMoﬁ XapaKTEPUCTUKHU, COOTBETCTBYIOIIEEC HpOBepHCMOﬁ TOYKE XBX.: 3

- A0S KaXIOM IpOBEpseMOM TOYKM CUHTHIBAIOT 3HAYCHHE BBIXOMHOTO curHama X, .,

BEIP2YKEHHOE B €IUHHIIAX U3MEPEHHOMN BEIMYMHBI Ha JUCIUIEE MyIbTUMETPa, J100 Ha MoHuTope 1K,
JIeNIal0T HE MEHee IISITH OTCYETOB U BEIOMPAIOT MaKCUMAIBHOE 10 OTKIOHEHUIO 3HAUEHHE;
- JUISL K&KIOH IpoBepsieMOM TOYKH PaCCUMTHIBAIOT 3HAYECHHE a0COTIOTHON IIOTPELTHOCTH A;:

A= Xppixi — XBxi (1
- KaKZOH IIpOBEpSeMOif TOUYKM pPACCUMTHIBAIOT TPEIETH JOMYCKAaeMON OCHOBHOM
TOTPEIIHOCTH MYIBTUMETPa Ayt

A¥apxi+B Xpg
A= i( Bbli.(t)o DLJ,I‘JIG )

A v B —3HaueHus KOHCTaHT VIS COOTBETCTBYIOILETO AMANa3OHa M3MEPEHHM, yKa3aHHbIE B
ONIMCAaHUM TUIIA HA MYJIbTUMETPHI;

Xpi — IpeneN H3MEpeHUH.

- s Momubukanwit MB2106 1 MB2107 npu skcniepuMeHTansHoM onpenenesuy MX mpu
HU3MEPEHUH YacTOTHI MIEPUOANYECKUX CHTHAIOB TPEAENBI JOIIYCKaeMOi OCHOBHOM MOTPEIIHOCTH Ay
PacCYUTHIBAIOT:

(A-XBpix.i) 2
= + ——"="= 71IIEe J
Api T pi (3)

A —3HavyeHWe KOHCTAHTBI IS COOTBETCTBYIOIIECTIO OHAIIa30Ha HSMCPeHHﬁ, YKa3aHHOE B
OITMCaHWM TUIla Ha MYJIBTUMETPBHI;



- nng Momuukarmit MB2105 mpu skcrniepuMeHTaTbHOM omnpenenernrn MX Ipu H3MepeHuH

qaCTOThl TICPUOMAUYECKUX CHTHAJIOB IIPEHOCbI lIOHYCKaCMOfI OCHOBHOM IIOIrPEUIHOCTH AML'
PaCCUYUTBIBAKOT:

A.X .
A= (£ 52204 B), e ©

A 1 B — 3HaueHNs KOHCTAHTBI U HOPMaIIbHBIX YCIIOBHI, ISl COOTBETCTBYIOLIETO IHUANa3oHa
U3MEPEHNH, YKa3aHHbIE B ONIMCAHUH TUIIA HA MYJIBTUMETPH;
- 3aHOCAT B IPOTOKOJI 3HAYECHUA Xy, X pvis A Dumis

- comocTaBiAoT A, ¢ MX mynsTumerpa. Ecnu ist kakaoi npoBepsieMOo# TOYKH BBITOIHAETCS

HEPaBEHCTBO | A, |<|Apy;|, TO MyTBTHMETP CYMTAIOT IPOIIEIIINAM IIOBEPKY.

9 HIOATBEPXKXJIEHUE COOTBETCTBUSA METPOJIOTUYECKUM TPEBOBAHUSAM

9.1 Pe3ynpTaThl 9KCHEPUMEHTAIBHOTO OIPEICNCHHS METPOIOTHYECKUX —XapaKTEPHUCTHK
MyIbTHUMETPA  CYUMTAIOT  IIOJIOXKHUTENBHBIMH, ecau Kaxapii MK myneTuMeTpa  mpormen
SKCIIEPUMEHTAIIBHOE OIPE/IENIEHHE TIOTPEITHOCTH 10 M. 9.2 HaCTOAIMEH METOIUKH C MOJOXUTEIBHBIM
pe3yIbTaTOM.

9.2 lns obOpMIIEHUS TONOKUTETBHBIX PE3YNBTATOB IIOBEPKU MYJIBTHMETP JODKEH NPOHTH
0. 6.1, m. 7.3 u 1. 8 HacTOSIEH METOIUKY C TIOJIOKUTETBHBIM PE3YIbTATOM.

10 O®OPMJIEHHE PE3YJIbTATOB IIOBEPKHA

10.1 Pe3ynpTaThl mOBEpKU 0GOPMIISIFOTCS TPOTOKOJIOM ITOBEPKH CBOOOIHOH GOPMEL.

10.2 CBenenus o pesynbTaTax IOBEpKH HampaBisiiorcst B DenepaibHbIH MHGOPMAIIMOHHBIH
doHA 110 0OeCeYeHUI0 eAUHCTBA U3MEPEHHH.

10.3 Ilo 3asBIeHMIO Biajenblla CPENCTBa M3MEPEHUH WM JIMIa, IPEICTaBUBIIETO €ro Ha
IIOBEPKY, Ha CPEICTBO U3MEPEHUH BBIIAETCS:

— B CIydYae IIOJIOKHTENBHBIX pEe3yJIbTaTOB IIOBEPKH — CBHIETEIBCTBO O IIOBEpKE
YyCTaHOBIIEHHOro 00pa3ua;

— B ClIy4ae OTPHUIATENBHBIX pE3YIbTATOB IOBEPKM — H3BELICHHWE O HENPUTOJHOCTH K
IIPUMEHEHUIO YCTaHOBJIEHHOT0 00paslia ¢ yka3aHueM IPUYUH HEIPUTOJHOCTH.
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