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1 OBIIIME ITOJIOKEHWSI

1.1 HacTosimas MeToiuKa MOBEPKH yCTaHABIMBAET 00BEM, CPEICTBA B METOBI IIEPBUUHOI 1
NEPUOIMYECKOH ITOBEPOK MyJIbTHMETPOB Huppossrx VERDO MB2100, usrorosnennsx Changzhou
Tonghui Electronic Co. Ltd, Kurai.

1.2 IIpousBoacTBO cepuitHoOE.

1.3 Mynerumerper nuppossie VERDO MB2100 (gamee - MyJIbTHMETPEI) MpelHa3HAYCHHI
IUIA W3MEPEHHs HANPDHKCHUS M CHIbl ITOCTOSHHOTO M IIEPEMEHHOTO TOK4, OIIEKTPHYECKOro
COIPOTHBJICHUS, JaCTOTH! IEPUOAHIECKUX CUTHATOB, 3JEKTPHUECKOH eMKOCTH, IIEPHOAA ClEI0BAHMS
UMITYJIECOB, CHI'HAIOB OT TEPMOINIpeodpa3oBaTeseil COPOTHBRIEHHH.

1.4 Boimonnenue Beex TpeGOBaHUN HACTOSNICH METOIMKH 06€CIIEUNBAET IPOCIEKHBAEMOCTD
[IOBEPAEMBIX MYJIbTUMETPOB K FOCYIapCTBEHHBIM [EPBHYHBIM 3TAIOHAM:

—I'9T 4-91 I'TID enMHHULBI CHIIBI TTIOCTOSIHHOTO 3I€KTPUYECKOTO TOKA;

—I'9T 88-2014 TTID eamHMUBl CHJIBI  OJEKTPHYECKOTO TOKA B  JMAra3oHe
yactot 20 - 1-10° I';

—T'9T 13-2023 I'TID eauHHUIB! 3EKTPHUECKOTO HAMIPSIKEHUS,

—I'OT _ 89-2008 TITICD emuHHLBl OJEKTPHYECKOTO HANpSKEHHs B  JHAlla3oHe
gactor 20 - 3-10" I'm;

—I'2T 14-2014 T'TID enuHULBI 3TEeKTPHYECKOTO CONPOTHRICHHUS;

—I'5T 1-2022 T'TID emuHuL BpeMEHH, YaCTOTHI M HAMOHAILHON IIKAIBl BPEMEHH;

—I'OT 25-79 enuHUE] STEKTPHYECKOH EMKOCTH.

1.5 lonyckaercs NpoBeleHHME IIOBEPKH OTHENBHBIX H3MEPHTENBHBX Karano (MK)
MyJIBTHMETPOB (He B MOMHOM 00BEME) ¢ oOs3aTenbHBIM yKasaHweM wuHbOpManuu 06 06BEMe
POBEAEHHOM [TOBEPKH NPH 0QOPMIICHUH €€ pe3yJIbTaTOB.

1.6 [Nepronryeckyro MOBEPKY MYJIBTHMETPOB BHIIOIHAIOT B IIPOIECCE MX IKCILTyaTaIl .

1.7 Tlocie pemonTa, aBapuif, €clHM 3TH COOBITHS MOIVIM [OBJIMATH HA METPOJIOTHYECKHE
xapakTepucTiku MK MyIbTHMETPOB, TPOBOST IIEPBHYUHYIO TIOBEPKY.

2 IIEPEYEHL OITEPAITAN ITOBEPKU

2.1 llpn mpoBeeHUH NEPBUYHOA H MEPHOJUYECKON TOBEPKH MYIBTHMETPOB JOKHEI OBITH
BEIITOJTHEHBI ONIEpPAlldH, YKa3aHHbIe B Tabuie 1.

Tabmmna 1 - Onepanuu noBepxu

Pazmen O06s3aTeTEHOCTE IPOBEICHHS
HanmenoBanue onepanuu HaCTOSAIEH OIlEpaIly MPH NOBEpPKe
METOIUKH IIEPBUYHON | MEPHOIUIECKOM
Buemnuuit ocMoTp 6 Ha Ha
[loaroroBka k noBepKe 1 ONpoboBaHue 7 Ha Ila
IIpoBepka mporpaMMHOro obecrnedeH s 8 Ha Ha
OnpeniesieHHe METPOIOTHUESCKIX XAPAKTEPHUCTHK 9 Ha Jla
[TonreepxaeHHe COOTBETCTBHS METPOJOTHIECKIM 10 Jla Jla
TpeOOBaHUIM
Odopmierne pe3ynsTaToB IIOBEPKH 11 Ja Ha




(V'S )

3 TPEBOBAHMS K YCJIOBUAM ITPOBEJEHUS [IOBEPKU

3.1 OkcrepuMeHTaNbHEIE palOTBI TI0  ONPENCICHHIO METPOJIOTHYECKHX XapaKTEePUCTHK
MYJIBTHMETPOB BBIONHSIOT B CICAYIOMMX YCIOBUSIX:

- TeMIIEpaTypa OKPYKaroleH cpeibl ot +18 go +28 °C;
- OTHOCHTEJIbHAS! BJIAKHOCT OKPYIKAIOIIEro BO3ayXa 10 90 %,;
- aTMocdepHOe aBIeHNe ot 84,0 no 106,7 xIla.

4 METPOJIOTHYECKHE U TEXHHYECKHE TPEBOBAHMUS K
CPEJJCTBAM ITOBEPKH

4.1 B Tabmuue 2 NpHBEHEHB METPONOTHUECKAC W TEXHHIECKHE TpeOOBaHUSA K CpeICTBaM
IIOBEPKH.

Tabimua 2 - MeTponornieckie i TEXHAIEeCKHe TpeGoBaHuS K CpeNCTBaM IIOBEPKH
Onepanuu noBepkH,
Tpebyroinue
NIPHMEHEeHUS
CPEICTB MNOBEPKH

1 2 S
CpencTBo M3MEepeHHs TEMIIEPATYPHI 1 BIaXHOCTH,
AVAIa3oH U3MEPEHUH: OTHOCHTENBHOM BIIaXXHOCTH | 3MepUTEB-pErucTpaTop
oT 5 1o 98 %, Temueparypsi ot 0 10 +50 °C, napaMeTpoB MHUKPOKIMMATa
Cpencteo usmepenus armocheproro nasnenns, |« TKA-ITK]Iy,

IHala3oH u3MepeHuH atmochepHoro narnenus: |per. No 76454-19

ot 70,0 no 120,0 kIa

Pabounit  3TaloH  eEMHMIBI  NOCTOSHHOTO
3IIEKTPUIECKOTO HANpPSHKEHHMA 3-0r0 paspsna 1o
rocymapcTBeHHON moBepoyHoit cxeme (TTIC),
YTBEPXKIEHHOMN MpuKa3oM Poccranmapra

ot 28.07.2023 r. Ne 1520

Pabounit STanoH eOWHMIEI ITOCTOSIHHOTO TOKA
1-oro paspsina mo I'TIC, yrBepynennol mpukasom
Poccrannapra ot 01.10.2018 1. Ne 2091

PaGouuit  3TanoH  eQMHHIBI  TepeMEHHOTro
o 9.2 SJIEKTPUYECKOTO HANpsHKEHHA 3-0T0 paspsama IIo
Onpenenenne ITIC, yreepwnennoit mpukasom Poccranmapra canEist Fhike 9100,
meTponoraueckux  |Nel706 ot 18.08.2023 er. No 25985-09
XapaKTePUCTHK Pabo4nii 3TaJlOH e IMHUIIBI [IEPEMEHHOTO TOKA per. 8

2-oro paspsna no I'TIC, yreepxneHHOM TpuKazoM
Poccrannapra ot 17.03.2022 Ne 668

PaGouuif  3TaOH  eJUHMIBI  3JIEKTPHYECKOl
eMKOCTH 3-oro paspsiga mo [TIC, yreepkaenHoiM
I'OCT 8.371-80

Paboun#i 3TajloH eNMHMIBI  3TEKTPHYECKOro
COMPOTHBIIEHU 4-oro paspsma mno [TIC,
YTBEPXKIEHHOH NpukazoM Poccranmapra

o1 30.12.2019 r. Ne 3456

Mertposornueckne 1 TeXHHYECKHE TPeOOBAHUS K
CpPe/ICTBaM IIOBEPKH, HEOOXOIMMBIM IS
TIPOBECHHUS TIOBEPKU

[TepeueHb peKOMEHIyEMBIX
CPEJICTB TIOBEPKH

m 7,19
KonTtpons yenoswuii
[IOBEPKH

Kannbparop yrusep-




[Tpopomxenue Tabmuiel 2

1 2 3
PaGounit  3TanoH eOWHUNE!  NEPEMEHHOTO
ANIEKTPUYECKOTO HANPsDKEHUsS 1-0ro paspsgaa 1o
I'TIC, yreepxnennolt mpukasom Poccrannapra | Kamubparop-BonsTmerp

Nel706 ot 18.08.2023 yHUBepcansHbIi H4-12,
Pabounit 3TaNnoH eUHUIIEI IEPEMEHHOIO TOKA per. Ne 37463-08
192 2-oro paspaga mo ITIC, yreepxkneHHoil
- npukazoMm Poccranmapra ot 17.03.2022 Ne 668
Onpenenenue = "
Pabounif  3TajloH  eIWHHIEI  3JIEKTpUYECKOro|MarasmH COIPOTHBICHMI
METPOJIOTHYECKUX .
A T CONPOTUBJICHUS 3-0T0 paspsaia B AuarasoHe oT 1|mexamderit M Momudukamun
pakrep no 400 Om no TTIC, yreepxaenno# mpuxaszom|{M622-V1100,
Poccrangapra ot 30.12.2019 r. Ne 3456 per. Ne 60123-15
. I'eneparop curnanos
Pabounit 3TanoH eIMHULEI YaCTOTEI 5-0ro paspsna »
. IIPOM3BOJIBHOH (OPMBI
no I'TIC, yreepixnennoit mpukazom Poccranmapra i
Ne 382 ot 16.02.2022 AFGSISIG,
- per. Ne 63658-16
[Tpumeuanus

1 per. Ne - perucTpallHOHHBIA HOMEp CpeacTBa M3MepeHHi B PUO OEN.

4.2 JlomyckaeTcss HCIOIB30BATE WHBIE CPENCTBA TIOBEPKHM, HE IIPUBEICHHBIE B TabHIe 2,
YIOBJIETBOPAIONIHE METPOJOIHYECKHMM TpeOOBaHHMAM, YKa3aHHBIM B Tabiouie, B TOM YHCIE
obecreunBalOMe TMPOCIEKHBAEMOCTE B COOTBeTCTBHE ¢ ITIC, NeHCTBYIOIMMMHA HA MOMEHT
IIPOBEJIEHHS TIOBEPKH.

4.3 CpepcTBa U3MEPEHMH, TIPUMEHAEMBIE TIPH IIOBEPKE, JOJDKHBI OBITH IOBEPEHBI H MMETH
JEHCTBYIOIIME CBENIEHUS O pe3ynbTarax noBepkd B ®H® OEN. DTanoHb €IUHAI] BETHYAH, NOJIKHbI
OBITE aTTECTOBAHBI B COOTBETCTBHH C II0NI0XKEHHeM 06 3TalOHAX €IWHHI BEIMYMH, HCIOIb3YEMBIX B
cepe TOCYNApCTBEHHOrO pETYIHPOBAHUS OOECIEYEHHs EIMHCTBA H3MEPEHHH, yTBEP)KICHHELIM
nocranosnexHueM Ilpasurenscrsa Poccuiickoit @enepanuu ot 23 centabps 2010 r. Ne 734 «O6
STajloHax eIMHHUI BETWYHH, HCIIOIb3YEMBIX B cepe rOCYAapCTBEHHOTO PEryIHPOBAHUSA 00eCIeyeH s
€IuHCTBa M3MepeHui». CpelcTBa H3MEPEHHH, IPUMEHIEMEIE B KAUECTRE 3TAJIOHOB €IUHUI[ BEITHYHH,
JOJDKHBI OBITh TIOBEPEHBI B KAYECTBE ITAIOHOB €IMHMUI] BEIMYHH H UMETh NeHCTBYIOIINE CBEICHHUS O
pesynpTarax mosepkd B OV® OEU u ynoBneTBOpATH TpeOOBaHHSM TOYHOCTH TOCYAAPCTBEHHBIX
TIOBEPOYHBIX CXEM.

S TPEBOBAHUA (YCJIOBHS) 110 OBECIIEYEHUIO BE3OITACHOCTH
INPOBEJEHUW: ITIOBEPKHA

5.1 1lpn mpoBeneHHH NOBEPKH MYJIBTHMETPOB HO/DKHBI OBITh COOMONEHE! TpeboBaHUs
0e30macHOCTH, IPETyCMOTPeHHBIE HOPMATHBHBEIMH HOKYMEHTAMH M TpeGoBaHMS OE30IacHOCTH,
YKa3aHHbIE B TEXHHYECKOH NOKYMEHTAlHMH Ha MYJIbTHMETPHI, IIPUMEHSIEMbIE CPEICTBA HOBEPKH H
BCIIOMOTaTeNbHOE 000y I0BaHHE.

6 BHEIITHUIT OCMOTP

6.1 Bremnuit ocMoTp

6.1.1 IIpoBepsIOT  LEJOCTHOCT KOPIYCOB ¥  OTCYTCTBHE BHIMMBIX  INOBPEXIEHHI
MyHBTHMeTpOB.

6.1.2 IIpoBepsIOT OTCYTCTBHE CIIEIOB KOPPO3MH M HAarpeBa B MeECTax ITOIKIIFOUEHHS
[IPOBOJHBIX JIAHUIA.

6.2 [Ipn oOHapy)XeHHH HECOOTBETCTBUM MO 1. 6.1 IaTbHEHIIWE ONepalMd IO IOBEPKE
MYJIbTHMETPOB IIPEKPALIA0T 0 YCTPAHEHUS BBISBIICHHBIX HECOOTBETCTBHH.



7IIOAT'OTOBKA K ITOBEPKE U OIIPOGOBAHUE

7.1 JIns npoBenieHys IOBEPKU IPOBEPSIOT HATHIME U U3YYAIOT CIIEAYIOUINE JOKYMEHTEL:

- SKCIITyaTallHOHHAs IOKYMEHTALUs Ha MYIbTHMETPBI;

- ONIMCAHHUE TUIIA MYJIBTHMETPOB.

7.2 Tlepen HavaioM MOBEPKHU BBIMOIHAIOT CICAYIOIINE TOATOTOBATEILHEIE paAbOTEI:

- IOArOTABIMBAKOT K paboTe cpencTBa MOBEPKH B COOTBETCTBHH C 3SKCIUTYATAHOHHOM
DOKyMEHTallUel Ha HUX;

- H3MEPAIOT M 3aHOCAT B IIPOTOKON TIOBEPKH DE3yJbTaThl M3MEPEHHH TEMIepaTyphl H
BIIQKHOCTH OKPYIKAKOIIEro Bo3ayxa, aTMOC(hepHOTO IaBICHHUS.

7.3 OmpoboBanue

7.3.1 IIpoBozsaT nMpoBepkH QYHKIHOHHPOBAHHUS BU3YATH3AIMN H3MEPSEMBIX MYIETHMETPAMH
[apamMeTpoB Ha rpad@HUIecKoM IUCIUIEE IPOBEPIEMOTrO MYIETHMETPA.

7.3.2 IIpoBomaT mpoBepkH pabOTOCHOCOOHOCTH M3MEPHUTENBHBIX (YHKIHHA MYIBTHMETPOB,
KOTOPBIE COBMENIAOT C TPOBENEHHEM IKCIIEPUMEHTANLHBIX ITPOBEPOK 110 I1. 9 HACTOsIIEH METOIUKH.

8 OIIPEAEJIEHUE METPOJIOTHYECKHUX XAPAKTEPUCTHUK

8.1 IIpoBoasT 3KCHOEPHMEHTATLHOE  ONpedeNeHHE METPOJOTHYECKHX  XapaKTepPHCTHK
MYIBTHMETPOB 1O M. 9.2 IpH U3MEPEHHH HANPSHKCHUSI [TOCTOSHHOTO TOKA, CHJIBI IOCTOSHHOTO TOKA,
HalNPsKEHHS NIEPEMEHHOI0 TOKa, CHIIBI IEPEMEHHOT0 TOKa, SJIeKTPHYECKOTO COIIPOTHBISHHS, YaCTOTHI
NEPHOJUYECKHX CHTHAJIOB, 3JIEKTPUYECKOM €MKOCTH, IepHo/ia CIIeJOBAHUS HMITYJIBCOB, CUTHAIOB OT
TepMonpeodpa3oBarTelieil COMPOTHRIIEHHH.

8.2 DxcnepuMeHTanbHOE onpeneneHe MX MyJIbTHMETPOB NPH H3MEPEHHH HAIPSDKSHHS
IIOCTOAHHOIO TOKA, CHJIBI ITOCTOSHHOIO TOKA, HANPSKEHHS INEPEMEHHOIO TOKa, CHUIBI IIEPEMEHHOT0
TOKa, 3JIEKTPUYECKOT0 COTNPOTHBIICHHS, YaCTOTHI IEPUOANIECKIX CUTHATIOB, JJIEKTPUUECKOM eMKOCTH,
[IEpHO/1a CIIE0BaHUS HMIIYJIECOB, CHTHAJIOB OT TepMOIpeoOpa3oBaTeneil COMpOTHRICHUI IPOBOIAT B
M3JI0KEHHOM HIDKE MOCIeI0BaTeIEHOCTH:

- BBIOHparoT 5 mpoBepgeMbIx Todek X, (0-5 %, 25 %, 50 %, 75 % m 95-100 %
OT IHamna3oHa);

- Ha BXOJ MYJIBTHMETpPA MOJar0T OT 3TAJIOHHOIO HpH60pa 3Ha4YCHHC X, B 3aBHCHMOCTH OT
SKCIICPHUMEHTAJIBHO OII e}ICHHCMOﬁ XapaKTepUuCTHUKH, COOTBETCTB I1ee IIPOBE SEeMOH TOUKE X 2
] BX.i

- I KaXIOH IPOBEPAEMON TOYKHM CUHMTBHIBAIOT 3HAYEHHE BBIXOMHOIO CHrHama X ...

BEIDQKEHHOE B €IMHHUIIAX MU3MEPEHHOH BETHYHHEI HA QHCILIEE MyJIbTUMETpa, Tu00 Ha MoHuTOpe [IK,
IIeNaloT He MeHee MATH OTCYETOB U BRIOHPAIOT MAKCHMATLHOE [0 OTKJIOHEHUIO 3HAYCHUE;
- JUIA Ka10¥ poBepsAeMOi TOUKHM PacCUMUTHIBAIOT 3HAaYeHHE abCOIFOTHOH MOTPEMIHOCTH A;:

Ai= Xppixi = Xpx.i )
- Ul K&)KIOH NpOBEpseMOH TOYKH pacCUWTHIBAIOT IIPEleNbl IOITyCKaeMOH OCHOBHOH
MIOI'PEIIHOCTH MYNIBTHMETPa Ay
_ 4 AXpuixitB-Xpi)
Apyy= = TR0 pr 2)
A v B - 3HaueHUs KOHCTaHT U COOTBETCTBYIOLIETO AMAna3oHa M3MEpPEHUM, yKazaHHbIE B
OIIMCAaHUM THIIA HA MYJIbTUMETPEH;
Xpi — Ipeest H3MEPEHHH.
- s mogubukanui MB2106 1 MB2107 npu skcrniepuMeHTansHoM onpenencHrn MX npu
M3MEPEHHH 9ACTOTHI MIEPHOJNYECKHX CHIHAIOB MPEIeBl IOMyCKaeMoi OCHOBHOM IIOTPEITHOCTH Ay
PacCYUTHIBAIOT:

(A-Xppix.i) n
Api= i—mo , TIe (3)

A — 3HaYeHHe KOHCTAHTBI [ COOTBETCTBYIOIIErO OHMAaNa3oHa H3MEpPEHHH, yKa3aHHOE B
OTHMCaHUH THIIA Ha MYJIBTHUMETPEI;
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- s Monudukauit MB2105 npu sxcriepuMeHTatbHOM onpeseneHAn MX IIPH M3MEPEHUH
HacTOThl  NEPHOAUYECKHX CHTHANOB IPEACNbI  [OIYCKAeMOH OCHOBHON IOTPEmHOCTH Ay,
PacCYHUTHIBAIOT:

(AXasns)
A= (i -—15[%1* B), roe (4)

A v B — 3HaueHUs KOHCTAHTEI A4 HOPpMAaJIBHBIX YCJIOBHﬁ, AL COOTBETCTBYIOLIETO AHana3soHa
HBMGPCHHﬁ, YKa3aHHBIC B OITHCAHWH THIIA HA MYJIBTUMETPHI,

- 32HOCST B IPOTOKOMN 3HAYCHUA Xy, Xppvis A, Appis
- conocTaBnAroT A, ¢ MX mymsrumerpa. Ecmu 1u1st kax o mpoBepaeMoit TOUKH BBINOJHAETCS
HEPABECHCTBO | A, [<|A [, TO MYyTBTAMETP CUMTAIOT IPOIIEAIITAM IIOBEPKY.

9 HOATBEPKAEHUE COOTBETCTBHUS METPOJIOTMYECKUM TPEEOBAHUSM

9.1 Pe3ynbTaTel 3KCIEPUMEHTAIBHOTO OIpPENENCHHS METPOIOIHIECKHX XapaKTepUCTHK
MYJIbTHMCTPA  CYATAIOT — NOJNIOKHTENBHBIMM, ecmu  Kawasii WK mynstumerpa  mpomen
SKCIICPHMEHTAIEHOE OIPE/IENICHUE MOTPEIIHOCTH 110 1. 9.2 HacTOAImEH METOMUKH C TOIOKHUTETBHELIM
Pe3ynbETaToM.

9.2 [l 0pOpMIIEHHs MONOKUTENBHBIX PE3YIIBTATOB HOBEPKH MYJIBTHMETP JOJIKEH MPOHTH
n. 6.1, 0. 7.3 1 11. 8 HACTOSMIEH METOUKH C TTONOKUTENBHBIM pPe3yNbTATOM.

10 O®OPMJIEHHME PE3YJIbTATOB IIOBEPKHU

10.1 PesyneTare! moBepKku 0popMISIOTCS TPOTOKOIOM IIOBEPKH CBOOOIHOH (hOPMEL.

10.2 Cpenenus 0 pesynbrarax moBepkH Hampasisiotcs B OejepanbHblil HHPOPMAIHOHHEBIH
(ona mo obecneyeH IO eqUHCTBA H3MEPEHHUIH.

10.3 Tlo 3asBneHuro Brajenblia CPeiCTBA M3MEPEHWI WM JIHIA, NPEICTABUBLIErO €ro Ha
IIOBEPKY, Ha CPEJICTBO U3MEPEHUH BBIIAETCA:

— B Ciy4ae IIOJOXKHTENBHBIX PpE3yJAbTaTOB IOBEPKH — CBHIETENBCTBO O MOBEpPKE
YCTaHOBIIEHHOr0 00pasna;

— B ClIy4Ya€ OTPHUATENBHBIX DPE3YNLTATOB IOBEPKM — H3BEIIEHHE O HENPUTOAHOCTH K
MPHMEHEHMIO YCTAHOBICHHOr0 00pasia ¢ ykasaHHeM [PHYUH HElIPHIOJHOCTH.
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