OBIIECTBO C OTPAHUYEHHON OTBETCTBEHHOCTBIO
«OHEPTOKOMIIJIEKC»

COI'JTACOBAHO:

JupekTop
OO0 «DHEepProkoMIIIEKC

\

2. JI. JlazapeBa
11 2024 r.

IocyaapcTBeHHas cucTemMa obecneyeHHs eIHHCTBA H3MEpPEeHHH

Cucrema aBTOMATU3HPOBAHHAA
HH(OPMAIIHOHHO-H3MEPHUTEIbHAS KOMMEPYECKOro
ydeta 3jekTpodHeprun (AUUC KYI) OO0 «Arpolltuua»

MeToauka noBepkH
MII-312235-263-2024

MaruauToropck
2024



Coaepxanune

Crp.
2 [IEPEYEHbD OIIEPALIMIA 1IOBEPKU CPEJICTBA UBMEPEHUM .......ooooovviiiieiiiinsicnis -
3 TPEBOBAHMHS K YCJIOBUAM ITPOBEIEHHUS TIOBEPKM.........c.cocccvinianininniienenisnesnsiesnsinesd
4 TPEBOBAHWS K CITEHHUAJIMCTAM. OCYIHECTBJIAIOIINUM TTOBEPKY ..o 5
5 METPOJIOI'MYECKHE U TEXHUYECKHUE TPEBOBAHUWA K CPEJICTBAM ITOBEPKH......7
6 TPEBOBAHNS (YCJIOBHUA) [10 OBECITEYEHUWIO BE3OITACHOCTHU ITPOBEJIEHN A
THCTBEEPICRE 1 cmsssacevonsmssonssnsosm w1 s A S VA A T RS AR R XSRS 10
7 BHEHITHIM OCMOTP CPEACTBA MBMEPEBHMIL . ..c.covviswisssisimimmisionssssssissismsosssssiisasarisnsn 10
8 [IOJII'OTOBKA K [TOBEPKE U OITPOBOBAHUE CPEJICTBA U3MEPEHUM .............c....... 11

9 OINPEJEJIEHUE METPOJIOTMYECKHUX XAPAKTEPUCTUK CPEJICTBA U3MEPEHUI .12
10 TOATBEPXJIEHUE COOTBETCTBUSA CPEJICTBA U3SMEPEHUI

METPOJIOTMYECKHUM TPEBOBAHMSIM .......cooiiiiiiiiiiiiiiciiiiiecie et 14
11 TPOBEPKA ITPOTPAMMHOI'O OBECITIEYEHUS CPEJCTBA U3MEPEHHUM ................... 19
12 ODOPMIJIEHUE PESYJIBTATOB ITOBEPKH ..........cocovivnirsessnonnomsnnssssssisssassansssesssssspensnsssnsssins 20

(]



Hacrosimas MeToaMka pacnpocTpaHseTcs Ha U3MepuTelbHble KaHansl (nanee - MK) cucrems
aBTOMATH3MPOBAHHOH WHMOPMALMOHHO-U3MEPUTEILHOM KOMMEPYECKOr0 ydera 3IeKTPOIHEPIUuH
(AMMUC KVY3) OOO «Arpolltnua» (manee - AHWMUC KVD), 3aBoxckoii Homep 0287-2024.
MpeAHa3HaYeHHOM I M3MEPEHUH aKTUBHOM M pEaKTHBHOM 3JIEKTPOIHEPrHH, NoTpeOieHHOH 3a
YCTaHOBJIEHHbIE MHTEpPBAIbl BpeMeHH, cOopa, XpaHeHus. 00pabOTKM M mepelayd MOJTyHeHHOH

HH(bOpMaJ.{HH. BrixomHble TaHHBIE CHCTEMBI MOIr'YT HUCIIOJIL30BATHCH 1)1 KOMMEPUYCCKHX pacyCTOB.

1 OBIIHUE IMOJIOKEHWSA

[Tosepke noutexut kaxapii UK AMUC KYD, peanusylomuii KOCBEHHbIH METOA W3MEPEHUH
ekTpudeckor sHeprur. MK noapepraior noBepke MOKOMIOHEHTHBIM (MTO3JIEMEHTHBIM) CIOCOOOM ¢
y4eToM nosoxkenui pasaena 8§ T'OCT P 8.596-2002.

Honyckaercs nposenenue nosepku AUUC KVYD B uactu otaensusix UK. ¢ obs3arenbHbM
YKa3aHHEM B MPHJIOKEHHH K CBHJETEILCTBY O TNoBepke HH(popmanuu o6 obbeMe NpoBeJCHHOM
IIOBEPKH.

[lepBHuHYIO MOBEPKY CHCTEMBI BBINOIHAIOT nocie nposeneHus ucnbitanuit AUUC KYD B
Hesax yTBepkKAeHHs Tuna. JlonmyckaeTcs COBMEIICHME ONepaliii NepBHYHON MOBEPKH M ONepalui.
BBIITOJIHACEMBIX IPpH HCIbITAHHAX THIIA. HCPHO,[[H‘:ICCKYIO MMOBEPKY CHCTEMBI BBINNOJIHAKOT B MpoLEcce
skciuryatanuun AMUC KYD.

Wureppan mexay nosepkamu AUMC KV - pa3 B 4 roza.

Wsmepurensubie koMnoHeHTsl AUUC KVYD noBepsioT ¢ HHTEpBaTaMH MEXKIY MOBEpPKaMH.
YCTaHOBJIEHHBIMM IIDM YTBEPXKAEGHMM HMX Tuna. Ecim odvepenHOH CpOK NOBEPKH H3MEPHUTEIBHOIO
KOMIIOHEHTa HacTylaer a0 oyepeaHoro cpoka nosepku AMHUC KVD. noesepsercs TOJIBKO 3TOT
komnoHeHT ¥ nosepka AUMC KYD ne npooautcs. [Tocne moBepku U3MEpPUTENLHOIO KOMIIOHEHTA H
BoccTanosnenus MK Beimonasercs nposepka UK B Tol ero yactu u B Tom o6beMe, KOTOPbI# HEOOX0AUM
JUIs TOTO, YTOOBI YOEIUTHCS, YTO AECHCTBUS, CBSI3aHHBIE C MOBEPKOH U3MEPUTEILHOTO KOMIIOHEHTA, He
Hapymuam MeTposiorudeckux cBoicts UK (cxema coeuHeHMs . KOPPEKIUS BPEMEHH H T.I1.).

AUNC KVYD umeer mpocnexupaemocts k [9T175-2023 «ocyaapcTBEHHOMY TEPBHYHOMY
CHeNHAIbHOMY STalOHY €IHHHL Koddduuuenta MacurabHoro npeobpa3zoBaHus M yria (a3zoBoro
CABHTa JIEKTPHYECKOI0 HAINPSIKEHHS] NEPEMEHHOI0 TOKAa ITPOMBILUIEHHON 4YacTOThl B JMala3oHe OT
0,13 mo 750N3 kB u emunun SJICKTPUYECKOH €MKOCTH M TaHIeHca yIja NOTepb Ha HalpsKeHWH
NEpPEeMEHHOr0 TOKAa MPOMBIIUIEHHOH YacToThl B jauanazoHe ot 1 mo 500 xB», I'T152-2023
«I'ocy1apCcTBEHHOMY MNEPBHYHOMY JTIOHY €IHHHUL KO3(DGHLUHEHTOB MpeoOpasoBaHUs CHIIBI
aMeKTpryeckoro toka», ['3T1-2022 «locyapcTBEeHHOMY IEPBHYHOMY ITAJIOHY €AMHHUL BPEMEHH,
4acTOThl M HalMOHAIBHOH MmKaiael BpeMeHw». [DT153-2019 «l'ocymapcTBeHHOMY NEPBHYHOMY

ITAJIOHY €IMHHLIBI JIEKTPHYECKOH MOLIHOCTH B JHarna3zone 4actoT ot 1 go 2500 I'py.

%]



Breovepennyro nosepky AMMC KVYD mnpoBoasT mociie peMOHTAa CHCTEMBI, 3aMeHBbI €&

H3MEPUTEJIBHBIX KOMIIOHEHTOB, aBapm“i B SHEProCHCTEME, €CJIH 3TH COOBITHSI MOIJIM TMOBIHATH HA

meTponoruyeckue xapaktepuctuku UK. Jlomyckaercs noaseprath nosepke Tonbko Te MK, koTopbie

NOJBEPriMCh YyKa3aHHBIM BbIIlI€ BO3JAEHCTBHSM. Opu ycioBuu. 4yto coberBenHuk AMKUC KVD

HOATBEPAMT OQUIHAIBHBIM 3aKJIIOYEHHEM, 4TO ocTaibHble MK 3THM BO3IEHCTBHAM HE M0IBEPTaIUCh.

B sTOoM ciIy4dac O(bOPMMCTCSI CBHCTEIILCTBO O MOBEPKE CUCTEMBI C ITEPCYHEM IMOBEPEHHBIX UK.

IMepeuenr MK AMUC KYD npusesaen B hopmyispe.

2 IEPEYEHb ONEPAILIAH IMTOBEPKU CPEJACTBA U3MEPEHUMI

[Ipu npoBeneHHH NOBEPKHU BHINOIHAIOT ONEPAllWy, yKa3aHHbie B Tabuie 1.

Tabmuna 1 — Onepanun nosepku

O0653aTeIBHOCTE BEITOJIHEHUS
ornepanui NOBEpKHU 1pu

Howmep pa3nena
(MyHKTa) METOIHKH

TH u cuetyukor

[IOBEPKH, B
Haumenosanue onepauuu noBepku . . COOTBETCTBUH C |
NEPBUYHON | MEpUOAHUYECKOH
KOTOPBIM
noBepke NOBEpKe
BBINOJIHAETCH
onepauus [OBEPKU
1 2 3 -+
|. BHEIIHUH OCMOTp CpecTBa H3MEPEHHIH Jla Ja 7
2. TloaroToBka Kk moBepke W OnpobGoBaHUE Tla s g
CpEICTBAa U3MEPEHHUH a
3. Onpenenenue METPOJIOIHYECKHX Ta iTa 9
XapaKTEPUCTHK CPE/ICTBA H3MEPEHHM
4. [lonTBepKACHUE COOTBETCTBHS CPEICTBA
H3MEpPEHUM METPOJIOTHYECKUM Ja Jla 10
| TpeboBaHMSAM
' 5. TloBepka H3MEPHTETBHBIX KOMIIOHEHTOB
AUMC KYD Ala fla e
6. IlpoBepka CUETYMKOB 3/IEKTPUYECKON Tla Jla 10.2
SHEPruu .
it [IpoBepka (yHKIIMOHHPOBaHHsI ?
LHEHTPATLHLIX KOMIIBIOTEPOB (CEpBEpOB) Ja Jla 10.3
AHUNC K¥YD _d
8. ITpoepka (byHKIMOHUPOBAHHSI Tla Tla 10.4
BCIIOMOTATENbHBIX YCTPOKCTB '
9. IlpoBepka Harpy3kud BTOPHYHBIX IIemei
H3MEPHTEJILHLIX TPaHCHOPMATOPOB TOKA Jla fla 103 |
10. ITpoBepka Harpy3Ku BTOPUYHbIX Lienei
HU3MEPHTEIIbHBIX TpaHc(hopMaTopos Ja Ha 10.6
HanpsKeHUs
11. TlpoBepka mnaneHWsl HAUPSKEHHS B
JTHHHH CBA3H MEXJ1y BTOPHYHON 0OMOTKOM Ja Ha 10.7




[Ipoomkenne Tabaume! 1
I

, 1 2 3 4
12. TlpoBepka morpemsoctd waco MK
AMHC KY? ga 2 108
13.  Tlposepka otcyrcTBHs  OIUGOK | e Jla 10.9
HH(OPMaAIMOHHOIO OOMeHa
14. TIposepka HpOprlMMHOI'O obecneueHus Jla Jla v
CpelCcTBa U3MEpeHHH
15. OdopmiieHHe pe3yIbTaToB MOBEPKH Ha | Ha 12

3 TPEBOBAHMUS K YCJIOBUSIM ITPOBE/JIEHUS ITOBEPKH

YenoBus NpoBeNeHHs TOBEPKH JOJKHBI COOTBETCTBOBATH TPEGOBAHHAM. YCTAHOBJIEHHBIM
F'OCT 8.395-80 «I'ocymapcTeHHas cucTema ofecreveHus eIMHCTBA H3MepeHHil. HopMmaibHbie
YCIIOBHs H3MEpeHHH NpH nosepke. OOmue TpeboBaHUA», a TaKkKe TPeGOBAHUAM OOIIMX TEXHHYECKHX
YCIIOBHH, TEXHHYECKHX YCIOBHH M SKCIUIyaTallHOHHOW JOKYMEHTAlWM I[IOBEPAEMOro CpeicTBa
H3MEPEHUH, TPEOOBAHUSM IIPABMIT COJAEPIKAHUS U MPHMEHEHHS IPUMEHAEMBIX [UIS IIOBEPKH TATOHOB
¥ TpeOOBaHUAM KCILTyaTAUHOHHBIX TOKYMEHTOB [IPUMEHSEMbIX JUIS [IOBEPKH CPEICTB H3MEPEHHH H

BCIIOMOraTeJIbHBIX TEXHHYECKHUX CPEJICTB.

4 TPEBOBAHMUSI K CIIEIIUAJIUCTAM, OCYUECTBJISIOIIUM IMOBEPKY

4.1 K nposenennio nosepkn AUMC KVYD nomyckaroT HOBepHTENeil, aTTECTOBAHHBIX B
coorsercTBMM ¢ [IP 50.2.012, wu3yuMBIIMX HACTOSNIYIO METOMMKY IOBEPKH M PYKOBOJICTBO
nose3osaresnst Ha AMMC KV, umeromux ctax paboThl 110 JaHHOMY BHy U3MEPEHUI He MeHee | roja.

4.2  OnpeaeneHue TOTPEIHOCTH  CHCTEMHOTO BPEMEHH M OTCYTCTBHSL  OIIMOOK
MH(OPMALMOHHOTO 0OMEHA OCYIIECTBIISETCS IEPCOHATIOM. HMEIOLIMM CTaK PabOoTh 110 JaHHOMY BHIY
M3MEPEHMH He MeHee | roja, W3y4MBIIMX BbIlICyKa3aHHbIE JOKYMEHTHI M TPOLIEAIIMM 00ydeHHe
pabotsl ¢ pagroyacamud MUP PU-02, npuHEMAIONIMX CUTHATBI CITy THHKOBBIX HABHTAIIHOHHBIX CHCTEM
I'JTIOHACC/GPS.

4.3 Ilosepka TpanchopmaTopoB Toka. BXomAmmx B cocta AMUMC KVY9, ocymecrsisercs
IEPCOHAIOM, MMEIOLIHM CTaX paboThl 10 JaHHOMY BH/ly H3MEPEHHi He MeHee | roja. W3yuHBIINM
noxkymenT I'OCT 8.217-2003 «I'CU. Tpanchopmaropsl Toka. MeTomMKa MOBEPKM» M MPOLIEILINM
00yteHHe 110 POBEICHUIO TIOBEPKH B COOTBETCTBHH ¢ YKa3aHHBIM JIOKyMeHTOM. IT0BEPKY IPOBOAT He
MEHEe [IByX CICIHATMCTOB, O/IMH M3 KOTOPBIX J0JDKEH HMETh yI0CTOBEPEHHUE, ITOATBEPIK/IAOIIEE IIPABO
paboThI Ha yCTaHOBKAX 10 M cBbie 1000 B ¢ rpynmoit mo snexrpobesonacHoctr He Hike [V, BTopoii
— YZAOCTOBEpEHHE. MOATBEpKAatoLIee NMpaBo paboTel Ha ycraHoBkax cBeime 1000 B ¢ rpynmoi no

anekTpobesonacHocTu He Huxke [11.



4.4 Tlosepxka TpaHcOPMATOPOB HANpSKEHHs, BXOAAmMX B coctaB AUUC KV9,
OCYILECTBIIAETCS NEPCOHATIOM, HMEIOIIMM CTaX paboThl 110 JaHHOMY BUJy W3MEPEHHI He MeHee | roza.
u3y4uBIIMM JOKyMeHT [OCT 8.216-2011 «I'CH. Tpanchopmarops! HanpsokeHus. MeToiMKa MOBEpKU»
M NPOLIENIIMM O00yYeHHe 110 MPOBEIEHHIO MOBEPKH B COOTBETCTBHH C YKA3aHHBIM JOKYMEHTOM.
[ToBepky mpoBoAAT He MeHee IBYX CHELMAIMUCTOB, OJMH M3 KOTOPBIX J0IKEH HMETh Y0CTOBEpEHHE.
NOATBEPXK/alolee MpaBo paboThl Ha ycraHoBKax o M cBemie 1000 B ¢ rpymnoi 1o
dNeKkTpobe30nacHocTH He HUKe [V, BTOPOH — yI0OCTOBEpEHHUE, NOATBEP:KAAIONIee paBo paGoThl Ha
ycranoBkax cseimie 1000 B ¢ rpynmoit mo snexkrpo6esonacuoctu He Huxke 111,

4.5 Tlosepka cyerdmkoB, BXomsmmx B coctaB AUMC KVY7D. ocyllecTBISeTcs MepcoHaIoM.
MMEIOLIHM CTaX paboThl 0 JaHHOMY BHJTy H3MEpeHHHl He MeHee | ToJia. H3y4YHBIIMM JOKYMEHTHI 110
MOBEPKE CYETYUKOB U NPOLLIELIAM 00y YEeHHE 110 IPOBEICHHUIO TIOBEPKH B COOTBETCTBHHM C YKA3aHHBIMU
NOKyMeHTaMu. 110BepKy MpOBOAAT He MEHEE JBYX CIELMAIMCTOB, OJMH U3 KOTOPBIX JO/DKEH HMETh
YAOCTOBEPEHHE, MOATBEPKAAIOLIEE IPaBO paboTHl HA ycTaHOBKax 10 U cBbime 1000 B ¢ rpymmoit no
3J1eKTpO0Oe30MmacHOCTH He Huke IV, BTOpo# — ymocToBepenue, MoATBEpKIatoLIee npaso paborbl Ha
ycranoskax cseimie 1000 B ¢ rpynmoit no snektpo6esonacuocty He Huke 11

4.6 V3mepenure BTOPHYHOM HArpy3KH M3MEPUTENBbHBIX TPAHC(OPMATOPOB TOKA. BXOISIUHMX B
cocraB AMMC KVYD, ocymecTpisercs MepcoHaIoM, MMEIOMIMM CTax paboThl MO JaHHOMY BHY
U3MEPEHHH He MeHee | roja, usyuusmum moxymenT MU 3196-2018 «'CU. Mertoauka usMepeHnit
MOIIHOCTH HArpy3kH HW3MEpHTENBbHBIX TpPaHC()OPMATOPOB TOKAa B YCJIOBHSIX 3SKCIUIyaTalMy H
npomeamuM 00y4eHHe 110 NMPOBEIEHHIO W3MEPEHHH B COOTBETCTBMM C YKa3aHHBIM JOKYMEHTOM.
V3mMepenue npoBossT He MeHee IBYX CHENMATMCTOB, OJMH U3 KOTOPBIX JOJKEH HMETh Y IOCTOBEpEHHE,
MOATBEpXkJaromiee 1npaBo paboTel Ha ycTaHoBkax g0 u ceeume 1000 B ¢ rpynmoit mo
eKTpoOe30nacHOCTH He HHKe V. BTOPOH — yIOCTOBEpEeHHE, MOATBEP KAAIONIee NpaBo paboThl Ha
ycranoBkax csbimne 1000 B ¢ rpynmoii no snextpobesonacuoctu ne auxke 111.

4.7 W3MepeHue BTOPHYHOM HArpy3Kd HW3MEPHUTENBHBIX TPaHC(HOPMATOPOB HAMPSIKCHHUS.
Bxomsamux B cocraB AMMC KV, ocymecTsnsieTcst nepcoHanoM, HMEIOLIMM CTaxk paGoThl 10 JaHHOMY
BU/ly U3MEpEHHH He MeHee | roza, u3ydusuum 1okymeHT MU 3195-2018 «I'CH. Metonuka n3mepenuii
MOIIHOCTH Harpy3KM M3MEpUTEIbHBIX TPAHC(HOPMATOPOB HANPSHKEHUS B YCIOBHSAX IKCIUIyaTalluly» M
MpoIIe MM OOY4YeHHE 1O NpPOBEICHHIO H3MEPEHHH B COOTBETCTBHH C YKA3aHHBIM JIOKYMEHTOM.
M3smepeHye IpOBOAST He MEHee BYX CITELIHAIHCTOB, OJ1MH U3 KOTOPHIX JIOJDKEH HMETh Y I0CTOBEpEHHE,
[OATBEPXKAAIOIee MNpaBo paboTel Ha ycraHoBkax a0 u ceeume 1000 B ¢ rpymnmoi mo
271IeKTpoOe30MacHOCTH He HHKe V. BTOPOH — yI0CTOBEpEHHE, MOATBEPHIAIONIEE PABO paboTel Ha

yeranoBkax csbinie 1000 B ¢ rpynmnoit no snexrpo6esonacuoctr He Huke [11.



4.8 M3mepenue 1noteph HANpsKEHHS B JIMHHH COCJHHEHHsS CYETYMKA C H3MEPUTETBHBIM
TpaHcGOpMaTopom HanpsikeHus. Bxoasiuumu B coctaB AMUC KV, ocymmecTBisercs nepcoHamoMm,
HMEIOLIMAM CTaX paboThl 0 JAaHHOMY BHIy M3MEpEHHH He MeHee | roja. M3y4YHBLIMM JOKYMEHT
MU 3598-2018 «I'CH. MeTtozka u3MepeHHUst IOTEPh HATIPSHKEHUS B THHHAX COCAMHEHHS CYECTUHKA C
TpaHCHOPMATOPOM HANPSHKEHHS B YCIIOBHSX IKCILTyaTallik» M IPOIIEAUINM 06y dYeHHE MO MPOBE/ICHUIO
H3MCPEHHH B COOTBETCTBHH C YKa3aHHBIM [OKYMEHTOM. M3MepeHue MpOBOAAT He MeHee ABYX
CIECHHATHCTOB, OMH U3 KOTOPHIX J0JIKEH HMETh YI0CTOBEPEHHE, NIOATBEPIKAAIONIee MPaBo paboThl Ha
ycranoBkax a0 ¥ ceeime 1000 B ¢ rpymmoii mo anekrpoGe3omnacHoCTH He Huke IV, BTOpoi —
YOOCTOBEpEHHE, MOJATBEpXkJatollee mpaBo paboTel Ha ycraHoBkax cmbimie 1000 B ¢ rpymmoi mo
snekTpobe3onacHocTH He Huke 1.

BHUMAHHUE.

Ilpu npoBeieHUH MOBEPOUHBIX M H3MEPUTEbHBIX paboT JOJKHBI IPHCYTCTBOBATH PabOTHUKH
00beKTa, Ha KOTOpPOM pasMemieHbl koMnoneHTsl AUVC KYD. uMmeromue onbIT paboThl U IIpaBo Ha
NOJIKJIFOYEHHE W OTKJIFOYEHHE ITAIOHHBIX M MOBEPAEMBIX CPEACTB M3MEPEHHM B COOTBETCTBHH CO

CXEMOH OBEPKH UJIM C METOIHKOH BBINOTHEHUS H3MEPEHHUIA.

5 METPOJIOTMYECKHUE U TEXHUYECKHUE TPEBOBAHUS K CPEJICTBAM INOBEPKH

OGsi3atenbHble METPOJIOTUYECKAE U TEXHHYECKHe TpeGoBaHus K cpeactBaM noeepku AUMC
K¥YD orcyrerByior.

[Ipx mpoBesieHHH MOBEPKU NPUMEHSIOT OCHOBHBIE CPEICTBA M3MEPEHHH M BCIIOMOraTelIbHbIE
YCTPOHWCTBA, B COOTBETCTBHM C METOJMKAMH IIOBEPKH, YKA3aHHBHIMH B ONHMCAHMAX THNa Ha

usmeputenbHbie koMnoneHTel AMHMC KV, a takxe cpeicTBa NOBEpPKH IPHUBEJAEHHBIE B TabauIe 2.



Tabmuma 2 -
obopyroBaHus

OcHOBHBIE METPOJIOTHYECKHE XAapaKTCPHUCTHKH 3TAJIOHOB H HCIBLITATE]IBHOIO

Orlepaunu IIOBEPKH. MCTPOJ'IOT"H'-ICCKHB H TEXHHUYECKHEC l'{epelieﬂb
TPCG)’I'OIIIHC INPHMEHCHHA TpeGOBaHHﬂ K CpeaCTBaM [OBEPKH. PEKOMCHOYEMBIX CPEIACTB
CpEACTB INTOBEPKH HEeOOXOIUMBIE JJIs1 MPOBCOCHHUS MOBCPKH IMOBEPKH

1

2

-~

)

MOBEPKH

CpenctBa u3MepeHu# TeMIeparypbl
OKpYy:Karolllel Cpe/ibl B 1Marna3oHe
u3Mmeperui ot -45 °C no -20 °C ¢
abcomoTHO# norpemmHoctbio 0.5 °C;
CpezncTBa H3MepeHHid TeMIIepaTy phl
OKpYJKarolen cpe/ibl B 1Hana3oHe
u3Mepenu# ot -20 °C go +60 °C ¢
abcomoTHO# norpemHyocTbio +0,2 °C;
CpencTBa W3MepeHHH OTHOCHTEILHOM
BIQKHOCTH BO3yXa B Auanasone ot 0 %
110 99 % ¢ abCoMIOTHON NOIPEIIHOCTHIO
+2 %;

CpencTBa u3MepeHuid atMochepHOro
JaBiieHus B quarnasoHe ot 840 10

1060 rlla ¢ abcomoTHOH NOTPEIIHOCTHIO
+3 rlla;

W3smepurenu BraxkHOCTH U
temneparypel  MBTM-7,
per. Ne 71394-18

1. 10.2 ITposepka
CUETYHKOB
JJIEKTPUUECKON IHEPrHU

[TepeHocHoO# KoMIIBIOTED €
I1O H ONTHYECKHH
npeobpa3zoBarens i
paboThl C CYETYUKAMHU

n. 10.4 ITposepka
(byHKIIMOHHPOBAHUS
BCIIOMOTIaTeIbHbIX
'YCTPOMCTB

[lepeHocHO# KOMIIBIOTED €
1o




[Iponomxkenue Tabiuis 2

1

2

-

J

. 10.5 ITpoepka
Harpy3KH BTOPHYHBIX
HeneH u3IMepHuTeIbHbIX
| TpaHchOpMATOPOB TOKA

. 10.6 Ilposepka
Harpy3kH BTOPUYHBIX
Henei H3MepUTeIbHBIX
TpaHcGopMaTopoB
HanpsKeHUs

. 10.7 Ilposepka
NajJeHHs HaNpsUKEHHS B
JIHHHUH CBS3H MEXKIY
BTOPUYHON 0OMOTKOH
TH u cyerynkoB

CpezncrBa H3MepeHHH HAPSKEHHS B
JIHana3oHe H3MEPEHUH AeHCTBYOLIETO
3HaueHus Hanpsokenus ot 0.01-Uy, mo 1.5-Uy e
OTHOCHTEJIBHOH IMOrPEIIHOCTHIO
£[0,1+0,01((Ux/U) - 1)] %:

CpencTBa H3MepeHHH CHIIBI TOKA B IMANa30HE
H3MEpPCHHUH JEHCTBYIOILErO 3HAYEHHS TOKa OT
0,00514 no 1.5:1x c oTHOCHTETBHO
norpemHocThio £[0,1+0,01((1/1) - 1)] %:
CpencTBa M3MepeHH i CHITBI TOKA B JHanasoHe
H3MEPEHHH JEHCTBYIOMIEr0 3HAYEeHUS TOKa OT
0.0514 no 1,514 ¢ oTHOCHTENBHOM
norpemHocThIO =[0,5+0.05((1w/1) - 1)] %:
Cpencrsa H3MEpEHHH YaCTOTHI IEPEMEHHOTO
TOKa B JIMana3’oHe U3MepeHuH ot 45 no 75 'y
¢ abcomoTtHo# nmorpemuocThio =0.01 T'i;
Cpencra u3MepeHHii HaNPsHKEHHs B
JMara3oHe U3MEPEHUH AeHCTBYIOLIETrO
3Ha4YeHus HanpskeHus ot 0 10 460 B ¢
OTHOCHTENIBHOM MOTPELTHOCTHIO
£[1+0,1((Uy/U) - 1)] %:

CpencTBa U3MepeHHH CUITBI TOKA B IMANA30HE
U3MEPEHHH JeHCTBYIOLIEero 3HaYeHUs
nepemerHoro toka ot 0 g0 10 A ¢
OTHOCHTEIBHOM MOTPEHIHOCTEIO
£[1+0,1((Iw/1) - 1)] %:

CpezncTBa H3MepeHHi YaCTOThI IEPEMEHHOTO
TOKa B JIHana3oHe usMepeHuu ot 45 1o 65 I'n
C OTHOCHTEIBbHOM norpemuocTsio 0,1 %:
Cpencrpa u3Mepenuii yria casura Gas B
Jnanasone uimepenus ot -180 go +180
rpajycoB ¢ abCOMOTHOM MpHBEAEHHOM
OIPELIHOCTHIO +3.6 %

[Tpubops! 15 H3MepeHust
SNEKTPOIHEPre TUYECKHUX
BE/IMYHH U IIOKa3aTesei
Ka4yecTBa IEKTPHUYECKOI
IHEPIUH,
SuepromonuTop-3.3T,
per. Ne 31953-06:

BoneTamnepdazomerpsl
[TAPMA BAO®-A,
per. Ne 22029-10

0. 10.8 TIposepka
MOrPELIHOCTH YacOB
UK AUUC KYD

CpencrBa mM3MepeHHil TEKyUIEro BPeMEHH H
KaJleHAapHOH J1aThl c abCcoMmOTHOM
NOTPEIIHOCTHIO NpHBA3KK K mkane UTC +35
MKC

Pamuouacst MUP PU-02.
per. Ne 46656-11;

[TepenocHo# KomIbIOTED
¢ [10

. 10.9 ITposepka
OTCYTCTBHS OIIHOOK

ITepenochoit kKoMIBIOTED
¢ IIO wu onruyeckwmii

UH(pOPMAIIMOHHOTO npeobpa3oBarens s
obMeHa paboThl ¢ cYeTINKAMH
llpumevanue — [lonyckaemcsn ucnonvsoseamv npu noeepke Opy2ue ymeepucoenmvie u

ammecmoeanvle IMAIOHbl €OUHUY BENUHUH, CPEOCMBA USMEPEHUN YMEEPICOHHO20 MUnd U
nosepentbvie, YO06IeMEOPAIOUUC MEMPOTOZUYECKUM MPEOOBAHUAM, YKASAHHBIM 6 mabiuye.




6 TPEBOBAHMSI (YCJIOBHA) 11O OBECIIEHEHHIO BE3OITACHOCTHU ITPOBEJIEHUSI
IOBEPKH

6.1 Ilpu mnpoBeNeHHU MOBEPKH JOJKHBI OBITH coOMOAeHBI TpeboBaHus 0e30MmacHOCTH,
ycranopneHHsle [[OCT 12.2.007.0-75,TOCT 12.2.007.3-75, Ilpukazom Muntpyaa P® or 15.12.2020 r.
Ne 9031 «OO6 yTBEep)KAE€HHHU IIPAaBHII [10 OXPaHe TPy/Ia IPH KCILIyaTalluH 3JIEeKTPOYCTAaHOBOKY , & TAKKe
TpeboBaHus 0e30MacHOCTH Ha CpeACTBa IMOBEPKH, IMOBepsieMble TpaHCHOPMATOpbl M CYETUYHUKH,
W3JI0JKEHHBIE B UX PYKOBOJCTBAX IO IKCILTyaTalluu.

6.2 DTanoHHBIE CPECTBA M3MEPEHHI, BCIIOMOTATelbHBIE CPEICTBA MOBEPKH U 060pYI0BAHHUE
JOJKHBI COOTBETCTBOBAThH TpeboBaHUAM ['OCT 12.2.003-91, I'OCT 12.2.007.3-75,
['OCT P 51321.1-2007.

6.3 Bce onepaTuBHbIE OTKJIIOYEHHUS W BKIIIOUEHHUS JI0JKHBI IPOBOUTHLCS PYKOBOAUTEIEM paboT

B COOTBETCTBHH C l'[pOl"paMMOﬁ ITPOBEACHHA pa60"r. y’I‘BEp)KI[eHHOﬁ B YCTAHOBJIEHHOM TTOPAIKE.

7 BHEHIHUI OCMOTP CPEJICTBA U3BMEPEHUI

7.1.1 IIpoBepsIOT LENOCTHOCTE KOPIYCOB W OTCYTCTBHE BUIMUMBIX MOBPEHAEHUH KOMIIOHEHTOB
ANUC KV D, nanuuue NOBEpPUTENBHBIX IJIOMO U KJICHM Ha H3MEPUTEIBLHBIX KOMITOHEHTAX.

7.1.2 llpoBepsOT pa3sMellleHHE H3MEPUTEIbHBIX KOMIIOHEHTOB, HAJWMYHE [IUIIBIMKOB M
MapKHPOBKY KOMIIOHEHTOB, ITPaBUIBHOCTH CXEM IMOIKIIOUEHHS TpaHCHOPMATOPOB TOKA H HAIPSKEHHUS
K CYEeTYMKAM 3JCKTPUYECKOH 3HEPIUH; NMPAaBHIBHOCTH MPOKJIAJKH IPOBOAHBIX JUHHH 10 MPOEKTHOH
noxkymeHTtanuu Ha AUUC KV D.

7.1.3 IlpoBepsArOT COOTBETCTBHE THIIOB M 3aBOJICKHX HOMEPOB (PAKTHYECKH MCIIOJIBb30BAHHBIX
U3MEPUTEIIBHBIX KOMIIOHEHTOB THIIaM M 3aBOJICKMM HOMeEpaM, yka3aHHbIM B popmyisipe AUNC KV 3.

7.1.4 IIpoBepsIOT OTCYTCTBHE CJIEJJOB KOPPO3UH U HarpeBa B MecTax IOAKIIOYEHHS IPOBOAHBIX
JIMHUH.

[Ipu oOHapyXeHHH HecOOTBETCTBMUA no 1. 7.1 aajbHedinue omepauuu 1o nosepke WK

npexpamatorcs, AMMC KY?D 6pakyercst 4 BHITUCHIBACTCS M3BEIICHHE O HETIPUTOIHOCTH.
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8 IOATIOTOBKA K IIOBEPKE U OIIPOBOBAHUE CPEJCTBA U3MEPEHUM

8.1 Jlnst mpoBeieHUs TIOBEPKH IIPE/ICTABIISIOT CIIEAYIOIIME KOITUH JIOKYMEHTOB:

— pykoBoAcTBO nonb3oBarens AUMC KV

— npoekT onucanue tuna AUHUC KVY9;

— CBHJCTEIBLCTBA O NMOBEPKE H/MIIH 3aBOJICKHE MAcIopTa ¢ OTMETKOM O MOBEPKE M/HJIH CCHLIKA
Ha 3aITMCH CBEJIEHUH 0 nosepke B PenepaiibHOM UHGOPMALHOHHOM (HOHIE 110 0OECTICYEHHIO €MHCTBA
H3MEPEHUH U3MEPHUTEIIbHBIX KOMIIOHEHTOB, BXOAALIMX B UK. M CBUIETEILCTBO 0 Npeably e moBepke
CHCTEMBI (IIPH NIEPUOIMYECKOH U BHEOUEPEAHOM MOBEPKE);

— nacnopra-npotokons! Ha UK

- dopmysip AMUC KYD:

— paboune xypHamsi AUMC KYD ¢ JaHHBIME 110 KIMMAaTHYECKMM M HMHBIM YCIIOBHSIM
SKCILTyaTalllH 3a HHTEPBAIl MEXK/Ty NOBEPKAaMHU (TOIBKO MPH IEPUOUYECKON TOBEPKE);

— @kThl, NOJATBEPXKIAIOIIMX IPABHIBHOCTh MOAKIOYCHHS CYETYMKOB K LENSIM ToKa H
HaTPSIKEHUS

—  aKTbl, NOJATBEPKAAOIIUX IPABUIBHOCTD MOJKIIOYEHUS BTOPHUHBIX 06MoTOK TT:

—  aKThl, MOATBEPKIAIOIMX MTPABHIBHOCTD MOMKIFOYEHHS! IEPBUYHBIX U BTOPUYHBIX 0OMOTOK
TH.

8.2 Ilepen mnposenenweM moBepku Ha Mecre oskcityatauun AWMUC KY?D  BHIMOIHSIOT
ClIEIYIOIINE ITOATOTOBUTENbHEBIE pabOTHI:

— HpOBOAAT OPraHM3allHOHHO-TEXHWYECKHE MEPOINpPHATUS 10 obecrnedyeHuio 6e3011acHOCTH
MMOBEPOYHBIX pabOT B COOTBETCTBHH C JICHCTBYIONIMMH NpaBuiaamMu u [1Y D,

— [pOBOAAT OPraHH3alHOHHO-TEXHHYECKHE MEpPOTIPHATHA MO JOCTYNY I[OBEpUTENeH W
NEpPCOHa/Ia YHEPrOOOBEKTOB K MECTaM YCTAHOBKH H3MEPHTENLHBIX TPaHC(HOPMATOPOB, CHETUHKOB
a1exTposHepruu, cepsepy AMMC KY3 nis nposenenus pa6or no m.a. 7, 10,2, 10.3, 10.4, 10.5, 10.6,
10.7,10.8, 10.9:

— OpraHm3yloT pabodee MeCTO [UIS MOBEPHUTENs. s npoBeaeHus pabor mo mi. 10.1. 10.4.
10.5.10.6, 10.7. 10.8, 10.9.

— CPpEJCTBA MOBEPKH BBIICPKHBAIOT B YCIIOBUSX H B TE€YEHHE BPEMEHH. YCTAHOB/IEHHBIX B UX
SKCITyaTaAllHOHHBIX JOKYMEHTaX.

8.3 Ilpoueaypsl o onpoGOBaHHIO CPEJCTBA H3MEPEHHMIA IPELYCMOTPEHbI B SKCIITYaTALHOHHOM

JIOKYMEHTALIUH.
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9 ONPEJAEJIEHUE METPOJIOTMYECKHUX XAPAKTEPUCTHUK CPEJICTBA
U3MEPEHUM

9.1 I'panu1bl HKHTEPBAIa OCHOBHOM MOIPELIHOCTH U3MEPUTEIBHO-UH(OPMALIMOHHOTO KOMILIEKCa
IEKTPOIHEPI MM PACCYUTHIBAIOT A BeposTHOCTH P=0.95 151 HOpMAIbHBIX YCIIOBHHA.

B kadyecTBe HOpPMAIbHBIX YCJIOBHM HCIOJNIBL3YIOT JaHHBIE, NPEIyCMOTPEHHBIE TEXHHUYECKOU
nokymenrtanuein Ha AMMC KV 0.

9.2 I'paHu1Bl HHTEPBAJIa OCHOBHON OTHOCHUTEIbHOM norpemrHocTd MK akTMBHOMH 371€KTPOIHEPTr UM

BBIYUCIIAIOT 110 hopmye (1):

2 2 2 2 2
Scog = ELIE2 + 82, +65 , +82 +52 1
rue Omco . rpaHUIbl WHTEPBATa OCHOBHOW OTHOCHTeNbHOW morpemHocTd MK akTuBHOM

3J1eKTpO3Heprum B % g BepostHocTH 0,95:

5?7 - Ipeaen ﬂonycxaemoﬁ OTHOCHUTENBHOM NOrp€iHOCTH IO aMILIHTY 1E Tpchdaopmaropa

toka (TT) B %:
S1m - [peen JOIMyCKAaeMOM OTHOCHTEIBHON MOrPEIIHOCTH 110 aMILTUTY i€ TpaHchopMaTopa
Hanpsoxkeraus (TH) B %

56' A - TI'paHHIIBI HHTEpBA/Ia OTHOCHUTE/ILHOHU NOrpelmHOCTH  HU3MEpPEHUA aKTUBHOHU

3JIEKTPOIHEPTrHH, OOYCIIOBICHHOM YIJIOBBIMH MOTPEIIHOCTAMH H3MEPHUTEIbHBIX TPaHC(HOPMATOPOB
B %

61 - mpelen JOIMYyCKaeMOW OTHOCHTEIBHOM TOTPElIHOCTH, OOYCIIOBICHHOH MOTEPSIMH
HANpsUKEHUs B THHUHU CBs3H Mexny TH u cuetunkom B %:

doc - mpeaen JIoMycKaeMoi OCHOBHOH OTHOCHUTEIBHON MOIPELIHOCTU CYETYHKA HIEKTPOIHEPIHH

B %.

[ panuibl HHTEpBAIAa CyMMapHON abCOIOTHOM YIJIOBOM MOrpelIHOCTH 0 g MHHYTax U IpaHuLbl

MHTEpBala OTHOCHTEIbHON MOTPELIHOCTH %045 % ompezesoTes 1o GopMysiam:

0=.6;+6; 2)

Op,y = 0.029-9-!ggv. (3)
9, . 6, )
rae 7/ H - npexeasl gomyckaeMbiX yrinoBeix norpemsocred TT m TH B MuHyTax.
COOTBETCTBEHHO:

P Yroj caBura MExKay BCKTOpaMH MEPBHYHLIX TOKA H HAIIPAXNKCHHA B I'Padycax.



9.3 I'panunubl uaTepBasia norpemHocTd UK B pabounx yclioBHAX 3KCIUTyaTallMd pacCYMTHIBAIOT
s BepositHoctd 0,95, B kauectBe pabouMx YCIOBHH MCHONB3YIOT JAaHHBIE, IPENLYCMOTPEHHbBIE
TexHH4YecKo# nokymeHTauued Ha AMUC KYD.

9.4 I'panu1bl HHTEpBaia OTHOCHTENbHOU norpemHocTH MK akTHBHO#H 21€eKTposHEPrUy B pabodnx

YCTIOBUSIX BBIYHCIAIOT 110 opmylie (4):

Oy, =E11- Opp + Oy +0, , +0; +05¢ +Z5§m.
i=l (4)

HEp 4

rae - F'PaHHIIbI HHTEPBaJa OTHOCHTEIbHOH MOrpenrHoCcT!H UK akTuBHOK SJIEKTPO3HCPI'HH B

% nns BeposTHocTH 0,95

Orr 304 05,3050
IT>2TH 270 42701 F0C - Te 3Ke BETMYUHBI, 4TO U B opmyiie 1:

dan,

- Tpeie’ OTHOCHTENBHOM JOMYyCKaeMOH JOMOJHUTEIBHOM IIOIPEIIHOCTH CHCTYMKa
3JIEKTPOIHEPrUH B pabounX YCIOBUSX OT 1 — OW BIUAIOIIEH BEIUYHHBL

m — o01IMe YUCIIO BIUSIONMX BEIIUYHH.

9.5 TI'panunbl HHTEpBajla OCHOBHOM OTHOCcHTeNbHOH morpemnoctn MK  peakTuBHOH

3NIEKTPO3HEPIHH BEIYHCIIAIOT 110 popmyiie (5):

Sy = L1y 8F + 85y +85, +87 +85 -

F}Ie Hk"o ‘[J

- TPaHUIlbl WHTEpBIAa OCHOBHOW OTHOCHTeNbHOM norpemnoctd MK peakTuBHON
37eKTposHepruu B % s BepositHocTH 0,95;

5‘9 P -rpaHylbl HHTEpBaJla OTHOCHUTEJIBHOH NOorpeIHOCTH H3MCPECHHA peaKTHBHOﬁ

3JICKTPO3HEPIUH, OGyCI[OBJIeHHOﬁ YTJIOBBIMH MOIPENTHOCTAMHA H3MEPHTE/IBHBIX Tp&HC(lJOpMaTODOB B
“/0;

8gp, =0,029-0-c1gd ©

OcranbHbie BeTHUMHEI B hopMyiiax (5) u (6) Te e, uro B hopmynax (1) u (3).
9.6 I'panuusl HMHTEpBaia OTHOCHTENBHOW norpemHocTd MK peakTWBHOM 3JIEKTPOSHEPIHH B

pabo4uX yCIOBUAX BBIYHUCISIOT 110 opmyne (7)

Sk, p =EL1- Sy + Oy + 3,5 +67 + 050+ D Oon
2 (7)

' e Bce BeMuuHBI Te XKe, 4To B popmynax (1). (3), (4) u (6).



HHpumeuwanue - Popmyast (1), (4), (3) u (7) Oanel 0aa ciyyas, Ko20a OMKIOHEHUE BHEULHUX
GAUAROUUX BETUHUH OM HOPMATbHbBIX FHAYEHUN B8bl3bleaem OOROJAHUMENIbHbIE noepewmHocmu moiabKo y
cuemuuKa NeKMmpOoIHepeUU, A COCMABIAIOWUMU  NO2PEUHOCMU  USMEPEHUSt  DNIeKMPOIHEP2UU
06YCN06ICHHBIMU NOZPEULHOCMbIO 3A0AHUA UHMEPEALA 6DEMEHU UHMESPUPOBAHUS INeKMPUYecKou

MowgHocmu, nozpewnocmolo nepedayu urngopmayuu no I'OCT 4.199-83, nozpewnocmoio 06pabomxu
OAHHBIX MOJICHO npeHebpeys.

10 HOATBEPKJAEHUE COOTBETCTBUS CPEJICTBA U3MEPEHUH
METPOJOI'MYECKHUM TPEBOBAHUAM

10.1 Iposepka uimepureabHbix komnoneaToB AMMC KY9D

[TIpoBepsIOT COOTBETCTBHE THIIOB M 3aBOACKHX HOMEPOB (DaKTHYECKH MCIIOJIB3YCMBIX CPEJICTB
W3MEpeHHii (M3MEPUTENBHBIX KOMIIOHEHTOB) THIIAM, 3aBOJICKMM HOMEpaM, yKa3aHHBIM B (opMmyJsipe
AMMC KVY7D. TIpoBepsioT HaTMYKE CBUAETEIBCTB O IOBEPKE H/HIIH 3aBOJICKHE NAcriopta ¢ 0TMETKOH 0
TOBepKe W/HIIH CCHUIKH HA 3alMCH CBeJeHHH 0 moBepke B DenepanbHOM HHOOPMALMOHHOM (OHIE MO
00ECIEYEHHIO €IMHCTBA U3MEPEHHUH M CPOK MX JEHCTBHSA JUIA BCEX M3MEPUTEIIbHBIX KOMIIOHEHTOB:
H3MEPHTENBHBIX TPaHCHOPMATOPOB TOKA M HANPSKEHHS, CUETUMKOB DJIEKTPUUYECKOH SHEPIHH.
YCTPOHCTB CUHXPOHU3ALIUU BPEMEHH.

Ilpu wamuuuu HecooTBeTcTBMH no n. 10.1 jganbHediine onepalud [0 IOBEPKe MK

npekpamatorcs, AUMC KYD GpakyeTcs 1 BBITHCBIBACTCS H3BELICHHE O HENPUTOIHOCTH.

10.2 TIpoBepka CHETUHKOB NIEKTPHYECKOH YHEPIHH

10.2.1 TIpoBepslOT HalMuMe M COXPAHHOCTh IUIOMO MOBEPUTENbHBIX M IHEPrOCOBITOBBIX
OpraHu3alMii Ha CYETYHKe M MCIbITAaTe/IbHOH KopoOke. [IpoBepsiiOT HalWYME OPUIMHAIIOB AKTOB.
TOATBEPKJAOIHMX TPABAIBHOCTD MOJKIIOUEHHs CYETYMKOB K LIEMSIM TOKa W HANPSHKEHUS, B 4aCTHOCTH.
MPaBHJILHOCTH YepenoBaHus ¢as.

10.2.2 Ilposepsitor paboTy BCEX CErMEHTOB HHIMKATOPOB, OTCYTCTBME KOIOB OlHMOOK HIH
MpeJiy IpeKIeHnH, MPOKPYTKY MapaMeTpOB B 3aJaHHOH M0C/IEI0BATEILHOCTH.

10.2.3 TIposepsitoT pabOTOCIIOCOOHOCTH ONTHYECKOrO MNOpTa CHETYMKa C [OMOLIBIO
NMEepeHOCHOro KoMmmbioTepa. IIpeo6pasoBarelib MOAKIIOYAIOT K JHOOOMY IOC/IEAOBATENLHOMY MOPTY
[EPEHOCHOr0 KOMIIbIoTepa. ONpAIIMBAIOT CYETYHK [0 YCTAHOBICHHOMY CoeiMHeHnt0. Ompoc cueTynKa
CYMTAETCS YCNENIHBIM, €CIIH MOTYYeH OTYET, CONEPKALIUH JaHHbIC, 3aPEerHCTPHPOBAHHbIE CUCTUHKOM.

10.2.4 TIpoBepsIOT COOTBETCTBME MHIMKAIIMH JaThl B CUETUYMKE KAICHJIAPHOM JaTe (4MCIO.
mecaIl, roj). IIpoBepKy OCyHIECTBIISIOT BU3YalbHO HIIM € MOMOILbIO MEPEHOCHOI0 KOMIBIOTEPA Yepes
OMTOMOPT.

Ilpu oGHapyskenun HecooteTcTBHME no n. 10.2 panpHeiimme onepauun no nosepke MK

npekpamatores, AUMC KYD 6pakyercs 1 BBITHCHIBAETCS W3BEIICHHE O HEIIPHIOAHOCTH.



10.3 IlpoBepka GYyHKUHOHHPOBAHHS LEHTPAIbHBIX KOMIbIOTepoB (cepsepoB) AUUC
KY2

10.3.1 TlpoBepsroT 3alMTy NPOrpaMMHOrO OOECHEYEHHs Ha LEHTPAIbHBIX KOMIbIOTEpax
(cepsepax) AMMC KV o1 HecaHKIMOHHPOBaHHOIO AocTymna. JIjist 9TOro 3arycKaroT Ha BHIOJHEHHE
nporpaMMmy cOopa AaHHBIX M B Moje “Tiaposib” BBOJST HENpaBMibHBIA Koi. [IpoBepky cuuTaroT
YCIIEITHOM, €CITM NP BBOJIE HENPABHIBHOTO [ApOJIs IPOrpamMMa He paspelnaeTt npoaosbkarh paboTy.

10.3.2 Ilposepsitor paboTy amnmapaTHbIX KIHOYed. BBIKIIOYAIOT KOMITBIOTEp W CHHUMAIOT
anmapaTHyo 3alluTy (OTCOEHHSIIOT KIII0Y OT II0PTa KOMIIBIOTEPA). BKIIHOYatoT KOMIBIOTED, 3arpykKaroT
OMNEPAIMOHHYIO CHCTEMY M 3allyCKaloT mporpamMMmy. IIpoBepky CYMTAIOT yCHELIHOH, €ClIM MOJy4eHO
coobiieHne 06 OTCYTCTBUH «KIIHOYA 3aIIUATHI.

10.3.3 [IpoBoasAT Onpoc TeKyMUX MOKa3aHUH BCEX CUETUYMKOB EKTPOIHEPIHHU.

10.3.4 Tlposepsior TrIyOMHY XpaHeHHs H3MEpPUTENbHOH HH(pOpPMAlMK B LEHTPATbHBIX
xKoMmbroTepax (ceprepax) AUMC KYD.

10.3.5 Tlposepsitor mpaBuiabHOCTH (GyHKuUHOHHpoBanus MBK B coorBercTBHM ¢ e€ro
IKCIUTYaTallMOHHON JOKyMEHTAIIHEN C MOMOIIBIO TECTOBOTO IporpaMmHoro obecnievenus. [Iposepka
CUMTACTCS YCIIENIHOM. eClH Bee TojicoeunHennble K UBK cueTdnky onpomeHbl ¥ HET COOOLIeH i 00
ommubKax.

10.3.6 TIpoepsitot nporpammuyto 3aumTy MBK 0T HecaHKIIMOHHPOBAHHOI'O AOCTYIIA.

10.3.7 TlpoBepsioT  TIpaBHUIIBHOCTH 3HAYEeHUH K03hGUIHEHTOB TpaHcopmaluu
M3MEpHTENBHBIX TpaHC(hOpPMaTOpoB, XpaHsamuxcs B namsatu MBK.

IIpu oGHapyxeHud HecooTBeTcTBMH mo m. 10.3 nganbHeHInIMe onepauMu M0 MOBEpPKe UK

npekpamatorcs, AUVC KV Gpakyercst ¥ BHIITMCHIBACTCS H3BELIEHNWE O HENPUTOAHOCTH.

10.4 Iposepka GPyHKIHOHHPOBAHHA BCIIOMOTaTe/ILHBIX YCTPOHCTB

10.4.1 IpoBepka pyHKIMOHUPOBAHUS MOJIEMOB

ITpoBepsitoT (GyHKIHOHHPOBAHHE MOJEMOB. HCIIOJIb3YS KOMMYHHKALMOHHBIE BO3MOMKHOCTH
CHeLHaTbHBIX MpOrpaMM. MOJEMbl CYHTAIOTCS HMCIPABHBIMM B COCTAaBE KOMILIEKCA, ecian ObuiH
YCTAHOBJIEHBI KOMMYTHPYEMbIE COCIHHEHHS M 10 YCTAHOBJICHHBIM COCIMHEHHAM YCHEIIHO MPOLICI
ornpoc cueTunkoB uin UBK.

JlonyckaeTcss aBTOHOMHasi IIpOBEpKa MOJEMOB C HCIOJIb30BaHHEM TECTOBOIO NPOrpaMMHOIO
obecrneyeHus.

10.4.2 TpoBepka (yHKIHOHUPOBAHUS aaNTepoB HHTepdeiica

Hcnons3ys kabens RS232 noakmoyaroT k afantepam nepenocHoi kommbtotep ¢ [10. I[Iposepka
CYMTAETCS YCIELIHON, €CITH yJAI0Ch OIIPOCUTE BCE CYETUMKH, NOJKITIOYEHHbIC K TAaHHOMY aJalTepy.

IIpu oGHapyskeHMH HecoOTBeTCTBMH no 1. 10.4 nanbHedmue onepaimuu no nosepke KK

npexpatnaiotest, AMMC KYD 6pakyeTcs U BBIITMCHIBAETCS W3BEIIEHHE O HENPUTOTHOCTH.
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10.5 Mposepka HArpY3KH BTOPHYHBIX HeNeil H3MEPHTEIbHbIX TPAHCPOPMATOPOB TOKA

10.5.1 TlpoBepsrOT HalM4YHe MW COXPAHHOCTb IIOMO MOBEPHTEBHBIX H SHEProCOBITOBBIX
OpraHH3alHi Ha KIEMMHBIX COEIMHEHHSX, AMetoLuXcs Ha THuK cBsi3k TT co cuerunkom. IIposepsior
HAJIMYHE OPUIMHAJNOB AKTOB, NOJTBEPKAAIOIINX TIPABUIBHOCTE MOIKIIOYEHHS BTOPHYHBIX OOMOTOK
TT.

10.5.2 TTpoBepsAIOT HATMYKME JAHHBIX H3MEPEHUH MOIHOCTH Harpy3Ku BTOPHYHBIX nenei TT no
MU 3196-2018 «"CU. MeTonuka H3MepeHHit MOIHOCTH HArpy3KH H3MEPHTETBHBIX TPAHCHOPMATOPOB
TOKa B yCIIOBHSX SKCIUTyaTallumy» ¢ 0opmiIeHHEM IaCIIOPTOB-IPOTOK0I0B 10 opme [Tpunoxkenns 11.3
K TTOJIOKEHHIO O TIOPSIKE MOy YeH s CTaTyca CyOheKTa ONITOBOrO PhIHKA U BEICHHS peecTpa CyOheKToB
ontoBoro peinka. Cpok nposemenus pesusun MK, a Taioke yTBEpKICHHA MaclHoOpTOB-TIPOTOKOIOB
JOTKEH GBITH MPOBEJCHBI B TEYEHMH MCTEKAIOLIEro MEXIIOBEPOYHOr0 WHTepBala (MUl NEepBUIHON
noBepku — He Gosee 1 roga 10 MOMEHTa €€ TPOBEICHHS).

[Ipn o6Hapyxenun HecooTBeTcTBMH no m. 10.5 panbHediiue onepaiuu IO IOBCPKE UK

npekpamatorcs, AUMC KYD Gpaxyercs ¥ BBITHCHIBACTCS W3BEIICHUE O HEIIPUTOAHOCTH.

10.6 Tlposepka HAarpy3KH BTOPHYHbIX UeNed HIMEPUTEIbHbIX Tpancopmaropon
HaNpsAKeHHd

10.6.1 TlpoBepslOT HamM4He MW COXPAHHOCTH IIOMO MOBEPHTEIBHBIX H 9HEeProcOBITOBBIX
OpraHu3aIuit Ha KJIEMMHBIX COETHHEHHUSX. AMCIOIIMXCSA Ha INHUH CBA3H TH co cueTurkoM. [IpoBepsaroT
HAJTWYME OPHMTMHAIOB AaKTOB, MOJTBEPKIAIOMIMX MPABHIBHOCTE TOJAKIIOYEHHS MEPBUYHBIX H
BTOpH4HBIX 06MOTOK TH.

10.6.2 [TpoBepstOT HATHYHE JAHHBIX H3MEPEHHH MOIIHOCTH HArPy3KH BTOPHYHBIX ueneii TH o
MU 3195-2018 «I"CU. MeToarKa H3MepeHHit MOILHOCTH HArpy3KH H3MEPHTE/bHBIX TPaHCHOPMATOPOB
HANpsUKEHMsl B YCJIOBHSX OKCIUIyaTallMu» ¢ OQOPMIICHHEM MacropTOB-IPOTOKOJIOB 1O bopme
[Ipunoxenus 11.3 k [Tonoxennto o nopsake NoTy4eHns cTaTyca cyobekTa ONToBOro PhiHKa U BEICHUS
peectpa cyOnbekToB onToBOro pbiHka. Cpok INpOBEJIECHHS PEBU3HH MK. a Ttaxke yTBEpKJICHUS
[aCMOPTOB-IIPOTOKOJIOB JIOJKEH ObITh TMPOBEJICHBl B TECYCHHH MCTEKAIOMIEro MEKIOBEPOYHOTO
uHTepBasia (11 IEpPBHYHOM NOBEPKH — He Gonee 1 rojia 10 MOMEHTA €€ MPOBE/ICHHA).

[Ipu oGHapykeHHH HecoOTBETCTBMH mo m. 10.6 JaibHEHIIHE ONEpALMH [0 MOBEPKE UK

npekpamarorcs, AUMC KYD GpakyeTcs U BBITHCHIBACTCS H3BELICHHE O HENPUTOTHOCTH.



10.7 IIpoBepka najeHHs HANpPsKeHHs B JTHHHH CBA3H MeK1AYy BTOpH4HO# odmoTko#i TH n
CYETUYUKOB

IIpoBepsitoT HanM4Me NaHHBIX U3MEPEHUH najieHus HanpskeHust Uy B IPOBOAHOM JTMHUM CBSA3H
At Kaxao# ¢aser no goxkymenty MU 3598-2018 «I"CH. MeTtoauka u3MepeH#s NOTEPh HANPSKEHHS B
JIMHUAX COEMHEHMs CYETYHMKa C TpaHC(HOpPMATOPOM HANPSDKEHHS B YCJIOBHSX IKCIUIyaTalUu» C
oopMiIeHHEM NacnopToB-NpoTOKONIoB 1o ¢opme [lpunoxkenus 11.3 k [lonoxkeHu:o o nopsike
NOJIy4YEHHs cTaTyca CyOBbeKTa ONTOBOrO phIHKA M BeIeHHs peecTpa CyObeKTOB ONTOBOro pbiHKa. Cpok
nposeaeHus pesusuu MK, a takxe yTBepKIeHHS NacnOpPTOB-IPOTOKOIOB A0JKHBI ObITh IPOBE/IEHE] B
TE€YEHHH HCTEKAIOLIEro MEXIOBEPOYHOro HHTEpBaia (11 NepBUYHON MOBepKH — He Oonee | roxa a0
MoMeHTa ee nposeeHus). [lanenne HanpskeHus He ao/pkHO npeBbiuath 0,25 % 0T HOMMHANBHOIO
3HA4Y€HUs Ha BTOPUYHOH o6MoTke TH.

[Ipn obnapyxeHun HecooTBeTcTBHE mo n. 10.7 naneHeidinue omepauud no nosepke WK

npekpautarorcs, AUMC KYD 6pakyeTcs i BBITHCHIBACTCS H3BEIIEHUE O HENTPHTOTHOCTH.

10.8 ITposepka norpemuoctn waco UK AUMC KYD

10.8.1 INopxmouator pamnodyacsi MUP PY-02 k nepenocrnoMy kommnbetotepy ¢ I10. Ceepsiror
MOKa3aHHsl pali04acoB C [MOKa3aHUSMU 4acOB CepBepa, MOTYYarollero CUrHajabl TOYHOI0 BPEMEHH OT
YCTPOMCTBA CHHXPOHHW3allMM CHCTEMHOIO BpEeMEHH. IyTEM CpaBHEHHUs BPEMEHH TEPEHOCHOIO
komrmetorepa ¢ [10 u cepsepa. PacxoxaeHue nokazaHul paJMo4acoB ¢ HacaMH CepBepa HE JO/IKHO
npesbiarh £1 c.

10.8.2 PacneyaThbIBarOT KypHaIbl COOBITHH CYETYHKOB, BBIACIUB COOBITHS, COOTBETCTBYOLIHE
CIIMYEHHIO YacOB CUETYMKOB M 4acoB cepBepa. PacxokeHHEe BPEMEHHM 4acOB CUETYMKOB M 4YacoB
cepBepa B MOMEHT, [PEILIECTBYIOUIHH KOPPEKLIUK, HE IO/IKHO MPEBBIIIATh +2 C.

10.8.3 onyckaemas norpewHocts COEB He npespimaet +5 ¢.

Ilpu oGHapyxeHun HecooTBeTcTBUM mo 1. 10.8 nanmpHeimme omepanuu no nosepke UMK

npexpamarotcs, AUMC KV Gpakyercs U BBITUCHIBACTCS U3BELIEHUE O HEIIPUTOJHOCTH.

10.9 Mposepka oTcyTcTBUs 0MUO0K HHPOPMAIIHOHHOT0 00MeHa

Onepanusi MpoOBEpKH OTCYTCTBUs owmuboK HHpOpManHoOHHOTO OOMEHa mpeaycMaTpuBaer
JKCIEPUMEHTAIBHOE TIOATBEPHKICHHE HACHTHYHOCTH YHMCIIOBOH H3MEPUTENbHOW HMH(pOpPMALUH B
CYETUYHKAX HIEKTPUYECKON dHEpruM (McxoaHas uH(opMalys), U NaMATH LEHTPaAJIbHOIO KOMIBIOTEPA
(cepsepa bJ1).

B MOMEHT IIpOBEpKH BCe TEXHUUECKHE CPeACTBa, BXoagiue B nposepseMbld UK, 10/1KkHBI ObITH

BKITHOYCHEI.
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10.9.1 Ha nentpamsHOM KoMmmbioTepe (cepBepe bJl) cucTeMbl pacnedaTbiBalOT 3HAYCHHS
AKTHBHOM M PEaKTUBHOW 3JIEKTPHYECKOH HSHEPrUH. 3aperucTpupoBaHHbie ¢ 30-TH MHUHYTHBIM
MHTEPBAIOM M IPO(HIL HArpy3KH 3a MOJIHBIE NPEIIECTBYOUIME JHIO MPOBEPKH CyTKHU 110 BceM MK.
[TpoBepsAIOT HaIWYKE JAHHBIX, COOTBETCTBYIOMIUX KaxaoMy 30-TH MHHYTHOMY MHTEpBAlly BPEMEHH.
[Tporyck JaHHBIX HE JOMYCKAETCS 33 MCKIIOYEHHEeM CITydaeB. KOrJa 3TOT MpOIMycK ObLT 00yC/IOBIEH
otkmoueHreM UK uim ycTpaHeHHBIM 0TKa30M KakoOro-aub0o KOMIOHEHTa CHCTEMBI.

10.9.2 PacnevarbiBaloT JKypHal COOBITHMH CYETYHKA M CepBEpa H OTMEYalOT MOMEHTEI
HapyLIEHHUsI CBS3M MEXIYy HM3MEPUTEIbHBIMH KOMIIOHEHTaMM CHCTeMBI. [IpoBepsAIOT COXpaHHOCTH
U3MEPHUTENLHOM MHPOPMAIMK B NMaMATH LEHTPAIBHBIX KOMIIBIOTEpAX (CepBepax) CHCTEMbl Ha TeX
HHTEpBaJlaX BPEMEHH, B TEYEHUE KOTOPOro Oblia HapyIlieHa CBsi3b.

10.9.3 Ucnonb3ys MepeHOCHON KOMITBIOTED, CYMTHIBAIOT Ye€pe3 ONTONOPT Mpo(uIib HArpy3Ku 3a
MOJIHEIE TIPEIIECTBYIOIIME JHIO MPOBEPKH CYTKH. XpaHsLMACS B MaMATH cyeTdyuka. Pazmudne
3HAYEHWHW AaKTHBHOW (pEaKTUBHOM) MOIIMHOCTH, XpaHAlleHcs B MaMATH CYETYMKa (C Y4ETOM
k03¢ dunnenToB TpanchopManKKi W3IMEPHTENBHBIX TpaHC(HOpPMATOpoB) U Ga3ze AaHHBIX LEHTPAIBHOIO
KoMieioTepa (cepBepa bJ1) monyuennsie o n. 10.9.2 He 10/DKHO NMPEBBIIATE ABYX €AMHHUIL MJIaIIETO
paszpsijia y4TE€HHOTO 3HAYEHMS.

10.9.4 Pexomenayercs BMecTe ¢ npoBepko# 1o 1. 10.9.3 B pealibHOM peHMe BPEMEHH CIIHYHTD
MOKa3aHMs CUETUMKA 110 aKTUBHOM M PEAKTUBHOM 3JIEKTPHYECKON SHEPIHU CTPOro B KOHIE MOjIy4aca
(4aca) ¢ JIAHHBIMH, 3aPErHCTPHPOBAHHBIMH B IIEHTPATBLHOM KoMIbloTepe (cepBepe b/l) cuctembr ams
TOrO e MOMeHTa BpeMeHH. JI1st 3T0ro BU3yalbHO HIIH C IIOMOIIBIO IEPEHOCHOr0 KOMNBIOTEPA Yepe3
ONTONOPT CYMTHIBAIOT MMOKA3aHWUS CYETYMKA M0 AKTHBHON M PEAKTHUBHOW 3JICKTPHYECKOH SHEPTHH H
CPaBHMBAIOT 5TH JaHHble (C yderoM Kod3hdHUIHMEHTOB TpaHChOPMALMH  H3MEPHTEIbHBIX
TpaHcOpPMATOPOB). ¢ MOKA3AHUSIMHU, 3aPerHCTPHPOBAHHBIMHE B LEHTPAIBLHOM KOMIIBIOTEpE (CepBepe
BJ1) cucteMbl. PacxosxaeHnue He AOIKHO NPEBbILIATh ABE CAMHHUIIBI MIIAIIIETO pa3ps/ia.

[Ipu oOHapyxenun HecooTBercTBMM no m. 10.9 nanbHeifmue omepauuu 1o nosepke MK

npekpamatorcs, AUMC KY?D Gpakyercs ¥ BBITHCHIBAETCS H3BEIIEHHE O HEIPUTOAHOCTH.



11 MIPOBEPKA ITPOI'PAMMHOI'O OBECTIEYEHUS CPEJICTBA U3MEPEHUI

11.1 TlpoBomuTcss mnpoBepKa COOTBETCTBUS 3asBICHHBIX HICHTH(DHKAIMOHHBIX JaHHBIX
[IPOrpaMMHOro obecrneyeHus yka3aHHBIX B OTMCAHWH THTIA:

- HAMMEHOBaHHWe IPOrPaMMHOro obecreueHus;

- HICHTH(PHUKALMOHHOE HAUMEHOBAHUE TPOIPAMMHOI0 06eCIIEHEHHSL:

- HOMep BepCHH (MACHTH()HUKAIIMOHHBIN HOMEP) MPOrPaMMHOI0 0OeCIeYeHHS

- ¢ poBoH HAECHTH(UKATOP NPOTPaMMHOT0 oOecTieueH st (KOHTPOJIbHAsA CyMMa HCITOIHAEMOTO
KoJa):

- aITOPUTM BBIYHUCIICHHS IM(PPOBOro HAEHTH(PHUKATOpA IPOrpaMMHOr0 obecredeHus.

11.2 IlpoBepka BeinonHsiercs B coorBeTcTBHM ¢ TpebopanuamMu ['OCT P 8.654-2015 «I'CH.
TpebGoBanusi k mnporpaMMHOMY obecredeHuo cpeacTB u3MepeHHid. OCHOBHBIE MOJOKEHUSN» H
P 50.2.077-2014 «I'CH. WUcnbitanusi CpeAcTB M3MEpPeHH# B Lesix yTBep:kaeHus tuna. llposepka
3alIMThI IPOrPaMMHOT0 obecreueHus .

11.3 Unentudukanusa [10 CU peanusyercs cieayOIUMU METOJAMHU:

- ¢ nomomsio [10 CH uu anmnapaTHO-NIPOrpaMMHBIX CPEACTB, pa3pabOTAHHBIX OpraHu3aluen —
pazpaborankom CH (I10 CH):

- c UCIIOJIb30BaHHEM CleHaIbHBIX MPOTECTUPOBAHHBIX (aTTeCTOBaHHBIX.
cepTUGHIHPOBAHHBIX ) anmnapaTHO-IIPOrPaMMHBIX CpeJCTB H/UITH MPOTECTHPOBAHHOI'O
(arrecToBaHHOTO, cepTHduIMpoBanHOrO) [10.

11.4 T1O cyMTaeTcs MOATBEPKAECHHEIM, €ClTH HAeHTHGHKALMOHHOEe HauMeHoBaHue 110, HoMep
BepcuH (maeHTUHKaioHHbA Homep) [1O. mudposoit uzentudukarop IO cooTBeTCTBYIOT
npuBeIeHHbIM B onucanuu Tuna Ha AUUC KYD.

B nporusnoMm ciiysae AMMC KYD cuyutaercs He mnpolueamieHd MOBEPKY H IpH3HAETCA

HEIIPUIO/IHOM K IPHMEHEHHIO.



12 O®OPMJIEHHUE PE3YJIbTATOB IIOBEPKH

12.1 Ha ocHOBaHMM TMOJOXKHTEIbHBIX PE3yIbTaTOB IO IMyHKTaM pasjaenoB /-11 MeToamku
MOBEPKH (B TOM YMCJie HA OCHOBAHHH IMOJIOKUTENILHBIX PE3y/IbTaTOB NPOBEPOK 1o myHKTam 10.2-10.3,
noaTBepkAaomux, uro KoHcTpykuus AMUC KV obecnievena 3aluTol OT HECAHKIIHOHHPOBAHHOTO
poctyna k cyeruynkam, YCCB u cepBepam CUCTEMBI B LIEJSIX MPEAOTBPAIIEHUS HECAHKIIMOHHPOBAHHON
HACTPOMKH M BMELIATEbCTBA, KOTOPhIE MOIYT NPHBECTH K MCKAXKEHHWIO PE3yJIbTATOB W3MEPEHHH)
oopmisror cBuaerensetBo o nosepke AMMC KYD B coorsetcTBuu ¢ IlpukazoM Munnpomropra
Poccun No2510 ot 31 wmions 2020 r. «O6 yreepxaenun Ilopsiaka npoBeleHHs MOBEPKHM CPEICTB
W3MepeHui, TpeOOBaHKs K 3HAKY ITOBEPKH M COACPIKAHUIO CBU/ICTENBCTBA O MOBEPKEy. B npuiioxeHuu
K CBUJIETENBCTBY O MOBEPKE YKA3bIBalOT nepeyeHb U coctas MK, mpoieamux nosepky 1 nmpUroiHeix K
npuMmeHeHuio. [IpoTokon mnoBepkH oGopMIseTcs B HPOM3BOJLHOW (opMe B COOTBETCTBHM C
TpeOOBaHUSIMHM AKKPEIUTOBAHHOIO Ha TIOBEPKY HOPHAMYECKOrO JHLA HWIH WHIABHIYaAIBHOTO
NpeIIPUHUMATEIISL. IPOBO/IUBILETO MOBEPKY.

3HaK [OBEPKM HAHOCHUTCSH HA CBHJIETEIBCTBO O IIOBEPKE IIyTEM HAHECEHHS OTTHUCKA
MOBEPUTENIBHOIO KJIEHMa U (MIIH) HAKIEHKH CO LITPUX-KOJOM.

12.2 B cnyuae, ecmu otaensHbie MK Obuin 3abpakoBanbl X0Ts Obl 10 OJHOMY H3 ITyHKTOB
pasenos 7-11 metoauku nosepku, AMMC KYD npusnaercs HenpuroaHoii B yactu MK, ne npomeaimmx
C MOJIOKUTENBHBIM pe3yibraToM nosepky., wi AUMC KYD 6buta 3a6pakoBana XoTs Obl 110 OJIHOMY U3
IIyHKTOB pa3enoB 7-11, Ha Hee 0pOPMIISFOT H3BELIIEHUE O HENPUTOJHOCTH B COOTBETCTBHH ¢ [IpruKazom
Munnpomrtopra Poccun Ne2510 ot 31 urosst 2020 r. «O6 yrBepaxaenuu [lopsjika npoBeicHHs OBEPKH
CpeACTB H3MepeHHH. TpeOoBaHHS K 3HAKY MOBEPKH U COJEPKAHMIO CBHJETENLCTBA O IMOBEPKE» C
yKa3zaHWeM IPUYHH HETPUTOJHOCTH. B NpHIOKEeHHMH K M3BEIIEHHIO O HENPHUIOJHOCTH yKa3bIBAETCs

NEpEYCHb UK, HEMPOIIEIUINX MOBEPKY H HENPUIOJHBIX K IPHMCHCHHIO.

Benymuii uHxeHEep-MeTpoJIor /é
] U.C. 3uHOBbEB

000 «DHeprokoMILIEeKC»




