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Hactosimas ~ Meroamka  TNOBEpPKH  pacnpoCTpaHseTcss Ha  Mara3uHbl  CONPOTHBIICHHH
[IpopKull P40101, ITpodpKull P40102, ITpopKull P40103, ITpodpKull P40104, ITpodpKull P40105.
[TpodKull P40106, IMpodpKull P40107, IlpopKull P40108, ITpodpKull P4041 (nanee mo Tekcty —
MarasuHbl), H3rOTOBJICHHBIE OOMIECTBOM C OrpaHu4yeHHoi oTBeTcTBeHHOCThIO «[IPODKUII»
(000 «ITPO®KHUII»), r. Meitiimn MockoBcKoi 00J1. M yCTaHaBIMBAE€T METObl UX MEPBUYHOH H
MEepPHOIMYECKOIt TOBEPOK.

MuTtepBan Mexay noeepkamu — 1 roj.

1 Onepanuu noBepku
1.1 ITpu npoBeiecHUH MOBEPKH BBINOIHAIOTCS ONEpaliy, yKa3aHHble B Tabauie 1.

Tabmuua 1 — Onepanyu noBepku

O06s3aTeNbHOCTD BHITIOJIHEHHS
Howmep
onepaluy npu
HaumeHnoBaHue onepaiuu IyHKTa = =
NEepBUYHOMN NEepHOANYECKOH
METOIUKH
HOBEpKeE NOBEPKE

BHemnuii ocMoTp 7.1 Jla Jla
OnpoboBanue 72 Jla Jla
OnpenesieHHe OTHOCHTEILHON NOrPELIHOCTH 7.3
BOCIPOU3BE/ICHHS YIEKTPHYECKOTO COMPOTHBIICHHUS:
- TpH NOMOLIM MYJIBTHMETPA LHH(PPOBOTo 7.3:1 Ha Jla
npeuusnonHoro 8508A
- IIPU TIOMOLIIH MOCTOBO# ycTaHOBKH Y401 732

1.2 [Ipn monyyeHHH OTPHLIATEILHOTO pe3ysibTaTa B MPOIECCe BBINOIHEHHUS 000 U3 oneparuid
MMOBEPKH, MarasuH MpH3HAIOT HENPUTOJIHOM, H €€ NOBEPKY MPEKpalIaloT.

1.3 Tlopsnok ompeneneHHs METPOJOTHYECKMX XapaKTEpPUCTHK MarasvHa IpH ero
METPOJIOTHYECKON aTTecTalldd B KAyecTBE IJTaloHa 3-ro WM 4-ro paspsaa IO TrocylapCTBEHHOM
MOBEPOYHOH CXeMe JUlss CpEeACTB M3MEPeHHH 2JIEKTPHUYECKOTO CONMPOTHBIICHHS IOCTOSHHOIO M
MEPEMEHHOT0 TOKa, YTBEpXKIeHHOW mpuka3zom Poccranmapra ot 30 nekabps 2019 roma Ne 3456,
TIPUBE/ICH B NPUIIOKEHHH 1.

2 CpeacTBa NOBEpKH

2.1 Tlpu npoBeJeHHH TMOBEPKH IPUMEHSIOTCS OCHOBHBIC CpEICTBA IOBEPKH (3TAIOHBI),
yKa3aHHble B Tabnuue 2.

2.2 Jlns onpejesieHUs YCIOBHil MPOBEACHUS MOBEPKH HCIOJb3YIOT BCIOMOraTe/ibHbIE CPE/ICTBA
MOBEPKH, YKa3aHHble B Tabiuie 3.

2.3 JlonyckaeTcs NpHMEHEHHE HE NPHUBEIACHHbIX B TabiuMuax 2 M 3 CpPEeACTB MOBEPKH, HO
00€eCIeYHBAIOIIMX OIPE/Ie/IEHHE METPOJIOTHYECKHX XApPaKTEPUCTHK MOBEPAEMOr0 MarasuHa W yCJIOBHi
IIPOBE/ICHUS TIOBEPKHU € TpeOYyeMOH TOUHOCTBIO.

2.4 Bce mnpuMmeHseMble CpeJiCTBA [OBEPKH JOJDKHBI ObITh IOBEpeHbl (aTTECTOBAHBI) B
YCTAHOBJICHHOM TOPSIZIKE U UMETh JACHCTBYIOIIHE CBH/ICTEILCTBA O MOBEPKE (aTTECTALINH).



Tabmua 2 — OcHOBHBIE Cpe/ICTBA NOBEPKH

Homep nynkra HaumenoBanue u Tui (ycJI0BHOE 0003Ha4YeHNe), 0003HaUECHHE HOPMATHBHOTO
METO/IMKH JIOKYMEHTA, PerIaMeHTHPYIOLIEro TeXHHYEeCKHEe TpeDOBaHHUs, H (HIIH)
MIOBEPKH METPOJIOTHYECKHE H OCHOBHBIC TEXHUYECKHE XapaKTEPUCTUKH CPEICTBA MOBEPKH
7.3.1 MynbsTumetp udpoBoit npeun3noHHbi §508A:

- IMANa30H U3MEPEHHs eKTpudeckoro conpotusiaenus: ot 0 1o 2 'Om, npezen
nonyckaemoii abcomotHo# norpemnocty: (0,151 +0,05).

1.32 YcranoBka moctoBas Y401:

- IAana3oH U3MEpPEeHHs IEKTPHUYECKOIr0 CONPOTUBIICHHUS: OT 10° 10 10" Om, npeje
nomyckaemoii norpemsoctd (AR): = (0,0002 — 0,003) %.

Karymika 31eKTpi4ecKoro conpoTiuBiaeHus uamepurenbHas P331: R=10" Om, KT.
0,01.

Mepa 3nekTpuyeckoro conporusieHus P4013: R=10° Om, k. 0,005.

Mepa snextpuyeckoro conporusieHus P4023: R=10" Om, k. 0,005.

Mepa snexTpuyeckoro conporusienusi P4033: R=10* Om, k. 0,005.

Karymika snektpuyeckoro conporusieHus P4030: R=10" Om, kT. 0,01.

Tabmmua 3 — BennomoratenbHble cpeCcTBa OBEPKH

Howmep nynkra HaumenoBanue u Tun (yci0BHOe 0003Ha4eHUE), 0003HaYEHHE HOPMATHBHOIO
METO/INKH JOKYMEHTa, PerjaMeHTHPYIOLIEr0 TEXHHYECKHe TpeOoBaHus, U (MIIH)
TIOBEPKH METPOJIOrHYECKHE U OCHOBHbIE TEXHUYECKHUE XaPAKTEPHUCTUKH CPEJCTBA MOBEPKH
IIpudop komOuuupoBanHbIi Testo 622
51 - u3Mepenue temneparypsl: ot -10 1o +60 °C, A= +0,4 °C
- U3MEPEHHE OTHOCUTEIbHON BiIakHOCTH: OT 10 10 95 %, A=%3 %
- u3mepenue abcomortHoro aasneHus: ot 300 go 1200 rlla, A= =5 rlla

3 TpeGoBanus k KBaTH(UKALMH TOBEPUTECH

K moBepke pomyckaroTcs JIMIa, M3yYMBLIHE SKCIUTyaTallHOHHBIE JIOKYMEHTBI Ha IOBEPAEMBIE
Cpe/CTBa M3MEPEHHH, OCHOBHBIE M BCIIOMOraTelbHbIE CPEACTBA MOBEPKH M HACTOAILYIO METOIUKY
TIOBEPKH.

4 TpeboBanus 6e30MacHOCTH

4.1 [lomewienne Ui NPOBEJCHHUS IMOBEPKH JIODKHO COOTBETCTBOBATH IpaBWJaM TEXHHUKH
0e30nmacHOCTH M NMPOU3BOICTBEHHOH CAHUTAPHH.

4.2 Tlpu npoBesieHHH MOBEPKH HEOOXOAMMO COOIIOAATh MpaBUila TEXHUKH OE30MacHOCTH IIpH
IKCIUIyaTalliu 3JIeKTPOYCTAHOBOK M TpeOoBaHHs 0€30MacHOCTH, ONpe/E]IeHHBIE B 3KCIUIyaTallMOHHBIX
JIOKyMEHTaXx.

4.3 K paGore Ha 31€KTPOYCTaHOBKAX CJIEAYET AONMYyCKaTh JIMIl, MPOLICAUIMX HHCTPYKTaX I10
TeXHHKe Oe30MacHOCTM M HMEIOLIMX YJOCTOBEpeHHe O mpoBepke 3HaHui. CHenuanucr,
OCYIIECTB/ISAIONINHA MOBEPKY, J0KEH UMETh KBaTH(DHUKALMOHHYIO TPYIILY IO 3J1eKTpoOe30macHOCTH He
HHKE TPEThEH.

5 YcnoBust moBepku
5.1 Ilpu npoBeieHHU NOBEPKH JI0JIKHBI ObITh COOIOACHBI CIIEIYIOIINE YCIOBHS:

— TEMIEPALYPd OKPYRMOIMETD BOSHYSEL C.cinis cires sonsmiosspmossvmns srsssnssehssonssns subassssvasa 20+£1;
— OTHOCHTENEHAA BIAKHOCTE BOBIYXE, 05 va vrwesanssivssn sousisesinssasiorn osasnmoniasmsinionss ot 30 o 80:
= APNOCDCDEOE HABICEIC: EER. - .. o smico s sin's v 3o o 5,518 65 R e W N AR AP AR RS or 84 1o 106.

6 IloaroroBka K nNpoBeIEHUIO NOBEPKU
BbiiepikaTh Mara3uH M CpeJCTBa MOBEPKH BO BKJIIOYEHHOM COCTOSHUH TIPH YCIIOBUSX, YKa3aHHbBIX
B PYKOBOJICTBAX MO 3KCIUTyaTallii. MUHMMaIbHOE BpeMs nporpesa 12 yacos.



7 IlpoBenenue noBepku

7.1 Baemnuit ocmMoTp

[Ipy BHEIIHEM OCMOTpE JODKHO ObITh YCTAHOBJICHO COOTBETCTBHE MarasMHa ClIeIyIOLIHM
TpeOOBaHUSAM:

— OTCYTCTBHE MEXAaHHYECKHX [OBPEKIECHUH KOpIyca M COCAMHHMTEIbHBIX JJIEMEHTOB,
HapylaHX pad0oTy Mara3uHa HiIH 3aTPyIHSIOIHX TOBEPKY;

— BCE HAJIUCH Ha MaHEesX J0/DKHbI ObITh YeTKUMH U SCHBIMH;

— BCE Pa3beMbl, KJIEMMbI U U3MEPHTE/IbHbBIE MIPOBO/A HE JOIKHBI MMETh MMOBPEXKICHHH U JIOJIKHBI
OBITH YHCTHIMH.

Marasun, He COOTBETCTBYIOIIMH MEPEYUCICHHBIM TpeOOBaHUSM, JalbHEHIIeH MOBEpKe He
nojBepraroTcsi U OpaKyroTcs.

7.2 OnpoboBanune

[Ipu ompoboBaHMH TNPOBEPSIOT HEUCIPABHOCTH IMEpEKIIOUaTened M JPYrUX KOMMYTHPYIOLIHX
YCTPOMHCTB.

Mara3uH He 10JDKeH HMETh HH OTHOH M3 NMEPEeUYUCIICHHBIX HHXKE HEMCIIPABHOCTEH:

— HEJ0CTATOYHO YeTKas (PUKcALUsi TNMOJOKEHHH INepeKodareneil, HeBO3MOXKHOCTh YCTAHOBKH
nepexoyaresiel XoTs Obl B 0JIHO U3 NPEYCMOTPEHHBIX KOHCTPYKLHEH M0JI0KEHHI;

— HEHCIIPABHOCTb KOMMYTHPYIOLIUX YCTPOHCTB;

— [IPOBOpaYMBaHue KPEIUICHHH NepeKioyaresei.

[Ipu HeBepHOM (PYHKIIMOHHPOBAHHM Mara3sHH JajibHEHIIeH NOBEpPKe He MOABEPraloT U OpaKyroT.

7.3 OnpeneneHue  OTHOCHUTE/IBHOH  MOIPELIHOCTH  BOCIPOM3BEACHHS  JIEKTPUYECKOIO
CONPOTHBJICHHS MPOBOJAMUTCS OJIHUM H3 CIIOCOOO0B, NPUBEICHHBIM HHIKE.

7.3.1 Onpenenenue OTHOCHTEIBHOH TOTPELIHOCTH  BOCIHPOM3BEACHHS  JJIEKTPHYECKOrO
CONPOTHBIICHUS TIPH MOMOIIM MyJbTHMETpa LudpoBoro npeuusnoHHoro 8508A mpoBOAAT METOAOM
NPSAMBIX H3MEPEHHIA.

Pa3beMbl MOBepsieMOro Mara3uHa COCIMHSIOT NPH TMOMOLIM H3MEPUTENbHBIX IIPOBOJIOB C
pazvemamu «HI» u «LO» mynsTumerpa 8508A no yetsipexnpoBoaHoii cxeme. [Ipou3BoasT uzmepeHus
JNEKTPHYECKOTO0 COTPOTHBJICHUS BCEX CTYNEHEH Jjekaad W (UKCHPYIOT H3MEPEHHblE 3HA4YE€HUsS I10
nokasaHusim MyiabTumeTpa 8508A.

OTHOCHTEIBHYIO MOIPEUIHOCTh BOCIPONU3BEACHUS 2JIEKTPUYECKOTO CONPOTHBIICHHS ONPEACISIOT
no gopmye |

Ry.—R

8R= —R" : = 100. (1 )

rjie Ry - u3MepeHHOe 3HaYeHKHe CONPOTHBIIEHHs Mara3uHa My bTHMeTpoM 8508A, kOwm;
R, - HOMHHAJIbHOE 3HAYCHHE COMPOTUBIICHHS MarasuHa, KOM.

PCSyHbTaTbl ONnpeacICHUs OTHOCHUTEJIbHOM NMOrPEIHOCTH BOCIPOU3BEACHHUA 3JJICKTPHYECKOIo
CONPOTHBJICHHS] CYHTAIOT Y/IOBJICTBOPHTEJIBHBIMUA, €CJIH [IOJIYYCHHBIC 3HA4YC€HHS TMOrpCeIIHOCTH HE
MMPEBBIIAIOT 3HAYCHUH, MMPUBEJ/ICHHBIX B OITUCAHUH THIIA.

7.3.2 OnpeaeneHue OCHOBHOM OTHOCHTEIBHOMN MOrPEIIHOCTH BOCIPOU3BEACHHS JJICKTPHUYECKOrO
CONPOTHBIIEHHS TPH MOMOLIM MOCTOBOH ycTaHOBKH Y40l npoBOAAT 3amelieHHeM Mep (KaTylliek)
paBHBIX HOMUH&IOB. B kauecTBe 00pa3loBOH Mepbl CONPOTUBICHUS HCIOIb3YETCS MEpbl (KaTyIIKH)
COOTBETCTBYIOILIEr0 HOMHHAIA.

OTHOCHTEJIBHYIO MOTPEIIHOCTh BOCIIPOU3BEAEHHS JIEKTPUYECKOrO CONPOTUBIICHUS ONPEAL/IAIOT
no gopmye 2

0r=Mx-Mx+gN, (2)
rae My u My - mokazaHus OTCYETHOrO YCTpoOMcTBa ycTaHOBKH Y401 mpu M3MepeHHH MOBEPSEMOH U

00pa3ioBoOii Mepbl COOTBETCTBEHHO, B IIPOLIEHTAX;
gN - nonpaska K 00pa31loBOH Mepe, B IPOLIEHTAX.



Pe'}y.TIbTaTbI OnpeaciaCHus OTHOCHTEIILHOM MOrpeIIHOCTA BOCHPOHU3BEACHHUSA JIICKTPUYECKOTO
COMMPOTHUBJICHUS CYHUTAKOT YIAOBJICTBOPHUTCIBHBIMH, €CIIM I[IOJYYCHHBIE 3HAYCHHA I[IOIPEIIHOCTH HE
[IPEBBIIIAT 3HAYECHUH, IIPUBE/ICHHBIX B OITHCAHUH THIIA.

8 OdopmieHne pe3yIbTaToOB MOBEPKH

8.1 Ilpu moioKHUTENBHBIX pe3y/bTaTax MoBepkd MarasuHoB conportusieHuit [TpodKull P40101,
[MpopKull P40102, TTpodpKull P40103, TlpopKull P40104, IlpopKull P40105, ITpodpKull P40106.
[TpopKull P40107, TlpopKull P40108, ITpopKull P4041 odopmisitoT cBHAETENLCTBO O NOBEPKE B
COOTBETCTBHH C JICHCTBYIOIIMMH I1PAaBOBBIMH HOPMATHBHBIMU JIOKYMEHTaMH.

3HaK MOBEPKH, B BHJIC OTTHCKA MOBEPUTEILHOrO KileliMa, HAHOCUTCS B MACHOPT IPH NEPBUYHOM
MOBEPKE,  HA CBHJIETENILCTBO O MOBEPKE MPH NEPHOINYECKOI MOBEPKE.

8.2 [Ipu oTpHuATEeNBHBIX pe3yJbTaTaX MOBEPKH BHIMHUCBHIBAETCS H3BELICHHE O HENPHIOAHOCTH C
YKa3aHHEM [PHYUH.

Hauaneruk naboparopun Ne 551
OBY «PoctecT-MockBa» IO.H. Tkauenko

MHKXeHep Mo METPOJIOTHH 2 KaTeropuu C
nabopatopuu Ne 551 B.®. JlutoHoB




ITPHIIO)KEHHE A
Obsizamenvoe

MOPSATOK OMPEJAEJEHUA METPOJIOTHYECKUX XAPAKTEPUCTHK
MAT'A3HHOB CONPOTUBJIEHUM IMTPO®KUIT P40101, TIPODKHUII P40102, TPO®KUII
P40103, ITIPO®KHII P40104, TIPODPKHUIT P40105, TIPODPKHUII P40106, [TIPODPKHUII P40107,

IPO®KHUII P40108, ITPODKHUII P4041 ITPU UX ATTECTAIIUH

Maraszunel conporusienuit [IpopKull P40101, TIpodpKull P40102, TIpopKull P40103,
[TpopKull P40104, ITpodpKull P40105, ITpopKull P40106, [TpodpKull P40107, [TpodpKull P40108,
[IpopKull P4041 (nanee nmo TekcTy - MarasuHbl), NpeIHa3HA4YeHHbIE Ul NMPUMEHEHHsS B KadecTBe
ITAJTOHHBIX, J0JIKHbI OBITh MO/ IBEPrHYThI aTTECTALIHH.

Jlns npucBOeHMsT MarasuHy craryca pabouero 3TajgoHa 3-ro WiH 4-ro pas3psaoB HCCIEIOBaHHE
JIOJDKHO TIPOBOJAMTHCS HE MEHEEe JIBYX JIET, B TeYEHHE KOTOPBIX JODKHO OBITH NMPOBEACHO HE MeHee 3
noBepok. [lonydyeHHblE METPOJIOTHYECKHE XapaKTEPHCTHKH  HMCCIEIyeMOro JTajloHa  J10JIKHBbI
COOTBETCTBOBATh [1OKA3aTe/IIM TOYHOCTH, IPUBE/ICHHBIM B TabwmIe 1.

[IpucBoenune 3-ro wiau 4-ro paspsaa BO3MOKHO MOJAEKAIHO WIIH 110 JMana3oHy (Moiuanasony).

JloBepuTe/ibHbIE TPAHMIBI TMOTPEIIHOCTH OO0 MpH J0BepUTeabHON BepositHocTH P=0.95 wuam
npejensl J0MyCKaeMOH OTHOCHTEIBHOH TIOrPEUIHOCTH ONpe/esieHUsl JICHCTBHTEIBHOrO 3Ha4eHHs
CONIPOTHBIIEHHS HE JIOJDKHBI MPEBbIIIATH 3HAYCHHH, YKa3aHHBIX B Tabnuue 1A.

Tabmuua 1.A — [loka3zarenu TOYHOCTH ITAJIOHHBIX Mara3uHOB

FloMHEa EERL S JloBepuTtesibHas rpaHuua HectabunabHoCTb
p 0 norpetHocTH do (P= 0,95) unu COMPOTHBIIEHHS 3a MO/,
a3pﬂJ1 ConpOTMBIIeHHﬂ. M G 0 o
npeaei aonyc KacMOH /o, HEC 00JIcc
OTHOCHUTEJIbHOM MOrpeiHocTH, %
1-10™ 0,002 0,005
1-10°-1-10° 0,001 0,002
1:10°-1:10° 0,002 0,005
1-10° 0,002 0,005
3 1-10" 0,01 0,05
1-10" 0.05 0,15
1-10" 0.5 I
1-10" 1 2
1-10"™ 2 5
1-10" 3 6
1-107 - 1-10° 0.5 0.6
1:10°-1-10" 1.5 2.5
1-10" 2 4
q 1-10" 4 6
1-10" 6 8
1-10" 8 15
1-10" 12 18
1-10" 30 -

[Ipu arrecranMu MarasMHa B Ka4deCTBE ITAJIOHHOH, JOBEPUTEJIbHBIE TI'PAHHIIBI MOTPELIHOCTH
PACCUMTHIBAIOT NPH YCTAHOBJICHHOM HAaHOOJIbIIEM 3HAUYEHUH CONPOTHBIICHUS JICKaIbI.

JloBepUTEIbHBIE TPAHUIIBI MMOTPEITHOCTH OLEHKH H3Mepsemoii BenuuuHbl A (0e3 ydera 3HaKa)
BBIYHCIIAIOT 110 (hopMmyIIe:

A=KSz ) (1.A)

rie K — xod(pduument, 3aBHCSAIINA OT COOTHOMICHUS CIIy4aiHOH COCTaBIAIOUIEH MMOTPEMIHOCTH H
HCII, onpezensiemblii no popmyie (5.A) win popmyse (7.A);



S_‘j— CYMMApHO€ Cpe€aHee KBaJpaTHYECKOE OTKJIOHEHUE OILIEHKH uamepﬂemoﬁ BCJIMYHHBI,

BBIYHCIIIEMOE IO hopmyJie:
A =,/S:, Lo - (2.A)

rae Se — cpeanee kBaaparuyeckoe otkinoneHue HCII, kotopoe paccunthiBaetcs no gopmyne (4.A) nim
1o gopmye (6.A);
S, — cpe/iHee KBaJpaTHYeCKOe OTKJIOHEHHE CPEeTHET0 apH()METHIECKOTO:

S. = N (3.A)

rae S~ cpesHee KBajpaTHMYECKOE OTKIOHEHHE TPYIIBI 1OCie MPOBEpKH Mo Kputepuio [paddca,
BHOBb paccuuTaHHoe 1o ¢opmyie (2.A);
n'— 4UCI0 pe3ylbTaTOB U3MEPEHHH B IpyIIe 1ocjie NpoBEpKH o kpureputo I'padoca.

Ecnu npu npoBeneHHH mpoueaypbl Hcmoib3yercs oaHo stanoHHoe CH, 1o ecth umciao
uctounukoB HCIT m < 3, pacueTs! npoBoasTcs no Gopmyiam:

s @A)
(] J} .
~ g+@z (5.A)
- S-+8,

Ecii npu mpoBeJeHHH MpOLEAypbl HCIONMB3YIOTCs Ba M Oosee stanoHHbXx CH, TO ecTh YHCII0
ucrounukos HCIT m > 3.pacdeTs npoBoasTes 1o Gopmyiam:

_6,(P) _Oy(P)

g o =
°" k3 1LIW3 : (6.A)
K=g+@Z(P) (1.A)
S;+S@

Paccunranneii koapduuuent K He umeeT pasMepHOCTH. Bce mpoMekyTO4HbIE BEIHUHHBI H
JOBEpHTE/IbHBIC TPAHHIIBI MOTPENIHOCTH OLEHKH H3MEpAeMOi BETHYMHBI A BHIPAKEHBI B aOCOMOTHBIX
eIMHUIAX (U3NYECKOi BEIHYHHBI.



