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1 O61me nonoxeHus

1.1 Hacrosimas MeTo/IMKa TOBEPKH PaclpOCTPAHSETCS HA TECTEPHI M MHAMKATOPHI 1e(EKTOB
obmoToK 3nekTpHdeckuX MamuH [IpopKull (namee mo Tekcty — mpuGopsl) W ycTaHAaBIHBAeT
METO/IBI UX MEPBUYHON U IIEPHOHYCCKOM MOBEPOK.

1.2 Ilpu onpeaencHHH METPOJIOTHYECKHX XapaKTEePHCTHK B PaMKaxX IPOBOJMMOM MOBEPKH
obecneunBaeTcs

- Tiepefiada EJUHMIBI IIOCTOSHHOIO 3JICKTPHYECKOTO HANpSHKEHHS B COOTBETCTBHH C
rOCYAapCTBEHHOM MOBEPOYHON cXeMoil, yTRepkaeHHOH npuka3zoM Poccranaapra ot 28 utoms 2023
r. Ne 1520, noarsepkiaromas MpPOCIEKHBAEMOCTh K TOCYAAPCTBEHHOMY IMEPBHYHOMY 3TAJOHY
I'DOT 13-2023;

- Iepefia4a eAHMHMLIBI JICKTPUYCCKOTO COIPOTHBIICHHUS MOCTOSIHHOTO TOKA B COOTBETCTBHH C
rOCy/1apCTBEHHOH MOBEPOYHON CXEMOM, yrBepxkaeHHoi npuka3zoM Poccranmapra or 30 nexalps
2019 r. Ne 3456, monreepkmaromas MpPOCIEKHUBAEMOCTh K TOCYJApPCTBEHHOMY TEPBHYHOMY
staiony I'OT 14-2014.

1.3 Tlpu omnpeaeneHWH METPONOTHYECKUX XapakKTEPHCTHK I[OBEPSIEMOr0 CpeACTBa
M3MEPEHHUH UCIIOJIB3YIOTCS METO MPAMBIX H3MEPEHHIA.

2 Ilepeuyens onepaiuii MOBEPKH CPEICTBA U3MEPEHHIH
2.1 Ilpu mpoBeieHUH TIOBEPKH MPOBOAT ONICPALINH, YKa3aHHBIE B Ta0muie 1.

Tabmuua 1 — Onepanuu nosepku

O06s13aTeILHOCTD BHIIIOITHEHHS
oIepanyy MpH Homep
HaumeHnoBauue onepanuy noBepku = MTyHKTa
P P MEpBHYHON &
TIEPHOANIECKOH | METOIMKH
TIOBEpKe
MOBepKe P
1 2 3 4
BHemmuit ocMOTp cpeicTBa H3MEpPEHHIH Jla Ha 7
KorTposs ycnoBuit nosepku (MpH MOArOTOBKE K i Ta 31
IIOBEPKE H ONPOOOBAaHHH CPEICTBA H3MEPCHMIA) )
OmnpoboBanue (mpu MOATOTOBKE K MOBEPKE H Tla Tla 32
OIpo0OOBaHHMHM CPE/ICTBA H3MEPEHHI) ’
OmpesieieHne METPOJIOTHYECKHX XapaKTEPHCTHK H
MIOJTBEPXKICHAE COOTBETCTBHUS CPEACTBA H3MECPCHHIA Ha Ha 9
METPOJIOrHYECKHM TpeOOBaHUAM

3 TpebGoBaHUs K YCIOBHSM MPOBEICHUS TOBEPKH

3.1 Ilpu npoBeeHHH TOBEPKH JOJDKHBI COOIIOAATBCS CIEAYIOIINE YCIOBHSA:
— TeMIeparypa okpyxaromei cpeast ot +20 g0 +30 °C;

— OTHOCHTeNbHad BIakHOCTE 0T 30 % mo 80 %;

— atMocdeproe napneHue ot 84 o 106 klla.



4 TpeGoBaHMA K CHICLIHATHUCTAM, OCYILECTBISIONIMM ITOBEPKY

4.1 K mnoBepke IOMYyCKAIOTCS ITHIA, WMEIONHE HEOOXOTUMYIO KBAaTH(MHKALMIO, OIIBIT
MOBEPKH CPEJCTB HM3MEPCHHM, HM3YYMBIUME OKCIUTyaTallHOHHBIE JIOKYMEHTHI Ha TOBEpseMbIe
CPEACTBA H3MEPEHHH, OCHOBHBIE CPE/ICTBA H3MEPEHUH U HACTOSIIYIO METOIHKY TOBEPKH.

5 MeTponorudeckue U TeXHHYECKHe TpeOOBaHHUS K CPENCTBaM MOBEPKH

5.1

BCIIOMOTaTeIbHBIE), yKa3aHHbIC B Tabmume 2.
Ta6:mna 2 — OcHOBHBIE CpeJICTBA MMOBEPKH

Ilpy mpoBeneHMM TIOBEPKM IIPUMEHSIOTCS CpEACTBA MOBEPKH (OCHOBHBIE U

Onepauuu Metponorudeckne u Texaudeckue Tpebosanus | [lepedens peKOMEHIyEMbIX
IIOBEPKH, K CpeJICTBaM TOBEPKH, HEOOXOTUMBIE TS CpPE/ICTB IIOBEPKH
Tpedyrommue [IPOBEICHHS [10BEPKH
IpHMEHEHHe
CPEJCTB IOBEPKH
1 2 3
n.8.1 Kontpons | Cpencrsa HU3MEpeHHi Temneparypsl | [IpubGop

YCIIOBHH TTOBEPKH
(pH NOArOTOBKE K
HIOBEpKe H
orrpoboBaHHH
CpencTB
H3MEpPEeHHUi)

OKpYXXaroleH cpe/isl B IHANa30HE W3MECPCHHIH
or +20 °C pmo +30 °C ¢ abcomoTHOMH
norpemHocTeio £1 °C

Cpenctsa U3MEepeHnit OTHOCHTEJIBHOM
BJI@KHOCTH BO3JayXa B amanasone ot 30 % Jo
80 % c abcomoTHON NOrpemHoCTEIO 2 %

Cpenctsa n3mepennit atMmocepHOTro JaBIEHUS

B auanasoHe or 84,0 mo 106,7 «klIla, c
abcomoTHO# morpemHocThio 0,5 klla

KoMOunupoBaHHbIl  Testo
622, per. Ne 53505-13;

0.9 Onpexenenne
METPOJIOrHIECKHX
XapaKTepHCTHK U
MOATBEPK/ICHHE
COOTBETCTBHS
METPOIOTHYECKHM
TpeboBaHUAM

DTaIOHB! €IMHHUIIEI HANPSIKEHUS TTOCTOSHHOTO
TOKa U cpeicTBa H3MEpEeHHHH,
COOTBETCTBYIOLIHE TPeOOBaHHAM K STAIIOHAM
He Huxke 3 paspaaa mo [TIC g cpexmcts
H3MEPEeHHH HanpsHKeHHs TMOCTOSHHOTO TOKa,
yTBEpKICHHOH npukazom Poccranpapra ot 28
urong 2023 r. Ne 1520, B auanasone ot 11 MB

o 1000 B
DTaloHbI € TUHHIIB JNEKTPUHIECKOTO
CONPOTHBIIEHUS M CPEACTBA  H3MEpEeHHH,

COOTBETCTBYIOLIME TPeOOBaHHUSIM K 3TAJIOHAM
He Hike 4 paspsza no ITIC mis cpencts
H3MEpPEeHHH JJIEKTPHYECKOTO COTIPOTHBIICHHS
MOCTOSIHHOTO H MePEMEHHOTO TOKa,
yTBEepXKAeHHOH npukasom Poccranmapra ot 30
nexkabpas 2019 r. Ne 3456 B jauanasone
3Hadenu#t ot 50 1o 450 MOm

MyneTameTp G pPOBOA,
34470A,
per. Ne 63371-16

Kamibparopsi
3JIEKTPHYECKOr0
CONPOTHUBIICHHUS,
KC-100KS5T, per Ne 38140-
08

ITpumeuanne — JlomyckaeTcs HCTIOIB30BaTh [IPH [OBEPKE JAPYTHE YTBEPAKICHHBIC H aTTECTOBAHHBIC

ATallOHbI

CIHHHUI BECIIHYHH,

CpeacTBa H3MCP€HHﬁ YIBEPXKIECHHOIO THIIA W MOBEPEHHBIE,

YJOBJIETBOPSIOLIHE METPOJIOrHYECKUM TPeOOBaHUSM, YKa3aHHBIM B TaOJHUILE.

(U5}




6 Tpebosauus (ycinoBus) mo obecmedeHHIO Ge30MACHOCTH [POBEAEHHS
MIOBEPKH

6.1 ITomenienune JUIA TIPOBEICHUS IIOBCPKH NO/KHO COOTBETCTBOBATH IpaBHIIaM TEXHHKH
Oe3onmacHOCTH M HpOHSBOﬂCTBCHl‘IOﬁ CaHHUTapHH.

6.2 Tlpu mpoBefieHHH NOBEpKH HEOOXOMMMO COOIIOAATH NpaBHIa TEXHAKH Ge30MacHOCTH
IIPH  OKCIUTyaTalliH d3JIEKTPOYCTaHOBOK M  TpeboBaHUs (e€30macHOCTH, ONpe/ielieHHble B
3KCIUTyaTalMOHHBIX JOKYMEHTaX Ha 000pyI0BaHHE, IPHMEHIEMOE IIPH IIOBEPKE.

6.3 K pabote Ha 060pynoBaHHH JOIYCKAKOTCS JIMLA, IPOLIE/NIHE HHCTPYKTAXK 110 TEXHHKE
0e30IaCHOCTH H MMEIOMIHe YIOCTOBEPCHHUE O TIPOBepKe 3HaHMi. CIIENMAaIHCT, OCYLIECTRIISIOMHIA
MOBEPKY, MODKEH HMETh KBATH(DHKAIIMOHHYIO TpPYIIY IO 3IEKTPOOE30IMacHOCTH HE HEKE
YETBEPTOH.

7 BHe1HuM 0CMOTp CpejicTBa U3MEPEHHU

7.1 Tlpu npoBeleHHMH BHEIIHEIO OCMOTpPAa JO/DKHO OBITH YCTAHOBIEHO COOTBETCTBHE
nosepseMbiM CU TpeboBanusm:

— KOMIUIEKTHOCTB NIPHOOpa B COOTBETCTBHH OIMCAHHEM THIIA;

— OICYTCTBHE MEXAaHWYECKHX TIOBPEXKJEHUH KOpIyca M COEIHHHMTEIBHBIX 3JIEMEHTOB,
Hapymalomux paboTy npudopa Wiy 3aTpyAHSIOLHEX [I0BEPKY;

— BCE HAJUTHCH Ha NaHeNsX JOMKHEI OBITh YETKUMU U SCHBIMH;

— MECTO HaHECEHHs 3HaKa YTBEPIK/ICHHS THIIA B COOTBETCTBHH C ONIMCAHHEM THIIA;

— pa3beMBI HE JIOIDKHBI HMETh TTOBPEKICHHI H JIOJDKHEI OBITh YHCTHIMH.

[Ipubopel, He COOTBETCTBYIOLIME NEPEYHCICHHEIM TpeGOBaHHAM, JaIbHeIIeil moBepKe He
HOABEPrarTCsa U OPaKyIoTCH.

8 [loaroroBka k moBepKe ¥ ONPOOOBaHKE CPEJICTBA U3MEPEHHH
8.1 IloaroroBka k moBepke

Ilepen mpoBeaeHHeM MOBEPKH JAODKHBI OBITh BBINOJIHEHBI CIICAYIOUIAE M10Ar0TOBHTEILHBIC
paboThL:

— TMPOBEJIeHbl TEXHHYECKHME M OpraHM3allMOHHBIE MEPONPHSATHS MO0 obecrnevyeHuio
0€30IaCHOCTH TNPOBOMMBEIX pPabOT B COOTBETCTBHH C JAeicTByrommMH monoxesusma ['OCT
12.27.0-75;

— IIPOBCPHTE HAJIHYHC JcicTBHS CpOKa NOBEPKH OCHOBHEIX CPEJICTB ITOBEPKH.

Cpezncra moBepkH M IHOBepsieMble NPHOOPHI JIOJDKHBI OBITH MOArOTOBIEHBI K paboTe
COTJIACHO KX 3KCTUTYaTallHOHHBIM JIOKYMEHTAM.

KonTtpons ycnoBmii mpoBeneHHs NMOBEpPKH [0 IyHKTY 3.1 JoJbKeH ObITh MpPOBEJICH Nepen
HaYaJioM [TOBEPKH.



8.2 Onpoboranue
Omnpobosanue npubopa NpoU3BOAUTCS B CICAYIOMIEM NOPSIKE:
— BKJIFOYHMTh [THTAHHE TTPH IIOMOIIH COOTBETCTBYIOIIEH KIIaBHIIIH;

— TOpoBepHTh paboTOCIOCOOHOCTH JMCIUIES W KIABHIN  YNPABICHHA; PEKHUMBI,
oto0paxaeMble Ha JHCIUICE, NIPH HAKATHH COOTBETCTBYIOMIMX KJIABMII JOJDKHBI COOTBETCTBOBATH
PYKOBOJCTBY TIO 3KCILTyaTalliH.

Pesynbrar cuuTaeTCs MOJOKHTENBHBIM, €CIH KOPPEeKTHO oToOpaxkaercs MHpoOpManus Ha
muciuiee npubopa. B nmpoTuBHOM ciydae npuOop npu3HaeTcs HENPHTOAHBIM K NPHMEHCHHIO U
JITbHEHIIIEH TIOBEPKE HE MOUICKHT.

9 OHPCI[CHCHHB METPOJIOTHYECKHUX XapakKTepUCTHK MW TMOATBEPKICHHE
COOTBETCTBHA CPEACTBA H3MepeHHf"I METPOJIOrHYCCKHUM TpGGOBaHHﬁM

9.1 Onpenenenne abCONIOTHOMN MOTPENIHOCTH BOCIIPOU3BEACHHA HANPSKEHHA MOCTOAHHOIO
TOKa:

—cobpaTh CXeMy H3MEpeHHWi, H300paKeHHYI0 Ha PHCYHKE |: MOJAKIIOYHTH MpHOOP K
pazsemam «INPUT VDC» mynstumerpa 34470A (nanee - MyJIbTHMETD);

©
— BKJIIOYHTH IIHTaHHE npuOopa NpH MOMOINM KIABHINU «L@ ». Ha mpubope BeIOHpaThH
pexuM padboTsl «R H30IAIHAY;

— MepeBeCTH MYJILTHMETP B PEKHM H3MEPEHHS JCHCTBYIONIEr0 HANMPSIKEHHS MOCTOAHHOTO
TOKa;

— [IOCJIC/IOBATEIIBHO MIPOM3BECTH M3MEPEHHS 3HAYCHUS BEIWYHHBI B TOYKAX, YKa3aHHBIX B
tabmune A.l Tlpunoxenns A;

— [0 MOJYYCHHBIM 3HAYCHHAM IMOKa3aHHH B KaKIOW TOYKE BBIYHCIHTH 3HAYEHHS aOCOMOTHOH
TIOTPENTHOCTH BOCIIPOM3BE/ICHHS HANpsKeHus nocrosHHoro Toka AX, B, no ¢gopmyne (1):

AX = X;e'c'r ‘“Xum 3 (1)

rae  Xycr — 3HaUEHHE HANPSIKEHHs NOCTOSHHOTO TOKA, BOCHPOH3BOIMMOE Mpubopom, B
X am — HAX0UTCS 110 hopmyie (2)

X = Un'((Rg +Rn)/Rn)a ;
(2)
rae U, — 3Hauenne HanpsikeHHs OCTOSHHOTO TOKA, H3MEPEHHOE MYJIbTHMETpOM, B
R; — BHyTpenHee conpoTuBnenue My 1sTuMeTpa, MOM
R, — BHyTpenHee conporusnenne npudopa, 3 MOm
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Pucynok 1 — CxeMa noAKIIO9EHAS U H3MEPEHHil IeHCTBYIOMIEro 3HaYeHHs HallpsHKEHUS
TIOCTOSHHOTO TOKa

PesynbraTel TIOBEPKM CHUHTAIOT Y/OBJICTBOPHTENHHBIMH, €CIH TOJYYEHHbIE 3HAYEHUS
abCcoMOTHON TMOTrpenTHOCTH BOCHPOM3BEICHHS HANPSKEHHSA IMOCTOSHHOINO TOKA HE MPEBBIIANOT
ykazauHsIX B Tabiune A.1 [punoxenus A.

9.2 IlpoBepxa nmMama3oHa W ONpeJe/icHHe IOomyckaeMod aOCOMIOTHOH NOrPelHOCTH
H3MEpEHHit TeKTPHIECKOTO COMPOTHBICHHS

- TToakmo9nTs KaMMGPaTOp K COOTBETCTBYIOIINM pa3beMaM IoBepseMoro npubdopa.

- VCcTaHOBHTE  HAa  KanuOpaTtope  peXHM  BOCIPOM3BEACHHS  3JIEKTPHYECKOTO
COIPOTHBIICHHS.

- [TocnenoBarensHO ~ ycTaHaBIMBas Ha  KaauOpaTope 3HAY€HHsS  JJIEKTPHYECKOro
compoTuBjieHus Rjp, mpoBecTH W3MepeHHs B Toukax, cooTBercTByommux 10 %, 50 % u 90 % or
BEPXHETO Ipejienia H3IMepeHHH IeKTPHIECKOr0 CONPOTHBIIEHHS.

- VcraHoBuTh Ha noBepsemoM npubope pexuMm pabotsl «R wm3omAnma», BHIOpaTh
HCIBITATEIBHOE HAIPSDKCHUE, TIOCNIEIOBATEIbHO TMPOU3BECTH HM3MEPEHHS 3HAYCHHS BEJIHYHHBI
9NEKTPHYECKOTO COMPOTHBICHUS B TOYKAX, YKA3aHHBIX B TabJMIlE «UCIBITATEIbHOE HANPSHKEHHE)
A.2 TTpunoxenus A.

- Paccuntars abCcoMOTHYIO NOrPEIIHOCT H3MEPEHHH IEKTPHYECKOTO COMPOTHBIEHHS A,
MOwm, o dpopmyie (3):

AR =Ry Ry, 3)

e R, — u3Mepennoe npubopom 3HaueHne 3MEKTPHYECKOro cOnpoTuBiIeHus, MOwm;
R — 3nauenne snexTpryecKkoro conpoTHBICHHUS, 3a1aBacMoe ¢ Kamadpartopa, MOM.

Pe3ynbTaThl UCTIBITAHHI CYMTAIOT YIOBJIETBOPUTEIBHBIMH, €CIIH NOJYYCHHbIE 3HAYCHHUS
abCOMOTHON TMOrpelIHOCTH M3MEPEHWH 3JIeKTPHYECKOI0 CONPOTHBIEHHS HE MPEBHINIAIOT
3asBJICHHBIX (MpuBeeHHBIX B Tabnuue A.2 Ilpuioxenns A).

10 OdopmiieHne pe3yabTaToB MOBEPKH

10.1 CBenenust 0 pesyibrarax ToBepkH 3anHocsTcs B (DejlepasbHbI MHPOPMALMOHHbIH
¢ona no obecnevenuto eauncTsa u3mepenud ®PI'UC «APILIWH ».

10.2 Tlo 3agBreHuio BIajenblla CpeACTBa U3MEPEHHH WJIM JIMLA, NPEACTABHBINETO €ro Ha
IIOBEPKY, B CJIydae MOJIOKHTEIBHBIX PE3y/IbTaTOB TOBEPKH BBIJIAETCA CBH/ETENLCTBO O MOBEPKE
CpeacTBa M3MEpeHHi, OOPMICHHOE B COOTBETCTBHH C JEHCTBYIOIMMH HOPMAaTHBHO-IIPABOBBIMH
JIOKYMEHTaMH. 3HaK TOBEPKH HAHOCHTCS Ha CBH/CTEJIBCTBO O MIOBEPKE.



103 B ciywae oTpumarenbHBIX pe3ynbTaTOB IIOBEPKH BBIAAETCS HM3BEIICHHE
HENPHIOAHOCTH K IPUMEHEHHIO CPEJICTBA H3MEPEHHH ¢ YKa3aHHEM TPHYHH.

10.4 TpeboBanus x 0OpMIECHHIO TPOTOKOJIA MOBEPKH HE TPE/IbABISIOTCS.
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Havaneruk naboparopun Ne 551 %

®BY «Poctect-MockBa» HO.H. Txauenko
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HMmxenep mo metposnoruu 1 xareropuu ///)
naboparopuu Ne 551 [/ M.B.Opexos




[MTPUIJIOXXEHHUE A

®opwma npesicTasienns pesyasraros ucnsrannii TECTEPOB U UIMKATOPOB JIEGEKTOB
OBMOTOK 2JIEKTPUYECKHUX MAIIHWH ITpodKnll

Tabmuua A.1 — TlpoBepka jMana3oHa BOCIPOM3BEACHWS M  ONpeiesieHHe abComoTHOM
MOTPEIMHOCTH BOCITPOU3BC/ICHHUS HANIPSDKCHHS [IOCTOAHHOTO TOKaA
[TposepsieMble TOYKH 3“““;::;:::5““'“{ Peayneratel HCOBITAHHHA 3akmoueHue
No Monnqﬁméum Veranomnennoe | Huxu. | Bepx. | lNMokazanus [Mpeaens IMorpemsocTs CooTBeTcTBYET
3HAYEHHE npenen | mpexen J0MyCKaeMOo
NOTPEIHOCTH
+A
B B B B B B
e 500 | 475 | 525 +25
2 THO'Q'? 1000 950 | 1050 +50
3 500 475 | 525 +25
g | TRO07 1000 950 | 1050 +50 -
5 NJ10-06 500 475 | 525 +25
6 U0-07 500 475 | 525 +25
7 | UJ0-06/1 1000 950 | 1050 +50
8 | UJ0-07/1 1000 950 | 1050 +50

Tabmiua A.2 — IlpoBepka auManasoHa W3MEPECHHS W onpeselieHHe abCOMOTHOH MOTrPENTHOCTH
H3MEPEHH JIeKTPHIECKOT0 CONPOTUBIICHHUS

IMposepsembie TOUKH PeaynbTathl HCNLITAHHHA 3akmoveHHe
No | Monundmxauus VYeranosnennoe Moxasanns [Ipenenst gomyckaeMoi | Torpemwrocte | CooTseTcTBYET
IHAYCHHE NOTPEIIHOCTH £A ‘
B MOwMm MOwMm ) MOwm MOwm
1 50 + (5 - 107 Ry *0,05)
2 500 | 250 £ (5 - 107 R *0,05)
3 450 £ (5 - 107 Ryt0,05)
4 THO-06 50 +(5 - 107 Ry +0,05) B
5 1000 | 250 =(5 - 10” Ry t0,05)
6 450 % (5 - 10” R *0,05)
7 50 | = (5 - 107 Ry t0,05)
8 500 | 250 £ (5 - 107 Ry 0,05)
9 450 (5 - 107 Ry 0,05)
jg| e 50 S5 107 Ry 0,09) -
11 1000 250 £(5 107 Ry t0,05)
12 450 £ (5 107 Ry 0,05)




