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1 OBIIHME ITOJIOXKXEHUSA

Hacrosmas meTonuka pacnpocTpaHseTcs Ha H3MEpUTENbHBIE KaHaubl (Jajee -
HIK) cicTeMBI aBTOMAaTH3HPOBAHHON HH(POPMALIMOHHO-U3MEPHUTENBHON KOMMEPYIECKOTO
ydera anekTpodneprun (AMMC KV3) «Maskosckas TOC», (nanee — AUMC KVYD),
3aBOACKON HOMep 453, NpelHa3HaYeHHOH MU M3MEpEeHHs aKTHBHOM M pPEaKTHBHOM
ANIEKTPOIHEPTUH, TOTPEOICHHON 32 YCTaHOBIICHHBIE HHTEPBAIBI BPEMEHH OTHEIbHBIMU
TEXHOJIOTHYECKMMH OoOBekTaMu «MaskoBckas TOC», c6opa, xpaHenus, o0paboTKH H
Nepenavy MojyYeHHOH HHpOpManuyu. BeIXoaHble NaHHBIE CHCTEMBI MOTYT MCIIONIb30-
BaThCA U1 KOMMEPYECKUX PacueToB.

ITosepxe momnexut kaxasiit UK AMMC KVY3, peanusyroluii KOCBEHHbIN METOL
u3Mepenui anextpudeckod 3Heprud. AUVIC KYD moxasepraioT moBepke MTOKOMIIO-
HEHTHBIM (TI03JIEMEHTHBIM) CIIOCO00M ¢ yueToM mostoxenuii pasnena 8 TOCT P 8.596-
2002.

IlepBUYHYIO MOBEPKY CHCTEMBI BEBIMOJIHAIOT I[OCHIE IPOBEIEHHS MCIIBITAHHM
AWHC KY3 ¢ uensto yrtBepxaenus Tuma. JoImyckaeTcs COBMEIIEHHE ONEpanuii mep-
BUYHOH IOBEPKH U OIEPaLii, BBITOJIHAEMBIX IIPH UCIIBITAHUAX THIIA.

Wsmeputensabie koMnoHeHTH AMMIC KVYD moBepsitoT ¢ MHTEpBaJaMH MEXIY
IIOBEPKaMM, YCTAHOBICHHBIMH IIPU YTBEPXKIEHHH MX TuMa. EciM odepeqHoit cpok mo-
BEPKM M3MEPUTEIILHOIO KOMIIOHEHTa HacTymaeT A0 O4YEPEeJHOro CpoKa IOBEPKU
AWNC KVYO, nosepsieTcs Tonpko 3TOT KoMoHeHT U moBepka AMMC KYD ne nposo-
JUTCA.

Ilocne noBepkH U3MEPUTENBFHOIO KOMIIOHEHTa B BoccTanoBinenus VK BrInomHs-
ercs nposepka MK B Toii ero yactu u B ToM 00’beMe, KOTOPHIN HEOOXOIUM VIS TOTO,
4TO00HBl yOeOUThCs, YTO ACHCTBUS, CBA3aHHEBIE C IIOBEPKOH M3MEPHTEIBHOTO KOMIIOHEH-
Ta, HE HapyILIMIH MeTposorudeckux cBoicTB MK (cxema coeMHEHUs, KOPPEKLMs Bpe-
MEHH H T.II.).

Ilepronuueckyto moBepKy CUCTEMBI BHITOJIHAIOT B IPOLIECCE IKCITyaTalluy.

Ilpn HacTymieHHH cOOBITHH B Hpollecce IKCIUTyaTallid, KOTOPhle MOTJIM MOBIIH-
ATh Ha MeTposorudeckue xapaktepuctuku AUMC KY3 (peMoHT cucTeMBl, 3aMeHa €€

U3MEPUTEIIbHBIX KOMIIOHCHTOB, aBapHH B 3HCpI‘OCHCT€MC) IMMPOBOJAMTCA IICpBHUYHAA I10-



Bepka AMMC KVY3. Jlomyckaetcs moaseprarh nosepke toibko Te MK, xoropsle noa-
BEPIINCh yKa3aHHBIM BO3ACHCTBHAM, IpH ycnoBuH, uto cobctBeHHUK AMNC KV3J
TIOATBEPANT OPUIHMATBHEIM 3aKJIFOUEHHEM, 4TO ocTaibHele MK 3THM Bo3neicTBUAM He
noaseprajguck. B aToM ciyuae odopMiseTcss CBHAETEILCTBO O MOBEPKE CUCTEMBI C Ie-
peuneMm noeepeHHbix UK.

Jlonyckaercs npoBeneHHe ﬁOBepKH otaenbHbIx UK AUNC KVY3, ¢ obsa3atens-
HBIM yKa3aHMEM B IPUIOKEHHH K CBUIETENBCTBY O IOBEpKe MHpopManuu o6 oboveMe
IIPOBEIECHHON ITIOBEPKHU.

Ilepeuens MUK AUWC KY 3 npusezeH B nmacnopre-GopMyspe.

Hurtepsan mexay nosepkamu AUMC KY3 - 4 roga.

2 HOPMATHUBHBIE CCBLIIKH

B Hacrosmel MeToArKe MCIOIB30BATINCH CCHUTKM Ha CIEAYIONINe HOPMAaTHBHEIE
IOKyMEHTHI:

ITprxa3s Munnpomropra Poccun ot 02.07.2015 Ne 1815 «O6 yrBepxnenuu Ilo-
psiiKa MMPOBEEHHS MOBEPKU CPEACTB M3MepeHH, TpeOOBaHUS K 3HAKY MOBEPKH M CO-
IEepXXAaHUIO CBUIETENBCTBA O TIOBEPKEY.

I'OCT P 8.596-2002 «I'CH. MeTtponoruueckoe obecrieuyeHHEe HM3MEPUTENBHBIX
cucteM. OOIIHe MOIOKEHUN.

I'OCT P 4.199-85 «CIIKII. CucteMbl MHGOPMALMOHHBIE 3IEKTPOU3IMEPHTED-
Hble. KoMIIeKChl U3MepUTEeNTbHO-BEIYUCINTEbHEIE. HOMEHKIIaTypa mokazatenen».

I'OCT P 51321.1-2007 «¥YcrpoiicTBa KOMIUIEKTHbIE HU3KOBOJBTHEIE paclpese-
neHus U ynpasneHus. Yacte 1. YcrpoiicTBa, HCIIBITaHHBIE OTHOCTBIO MIIM YaCTHYHO.
O6ume TexHUUeCKHe TPeOGOBAHUS U METOIBI UCTIBITAHUI.

I'OCT 8.216-2011 «I"CH. TparncdopmaTops! HanpskeHUs. MeToIuKa IIOBEPKM».

I'OCT 8.217-2003 «I"CH. TpancdopmaTops! Toka. MeToAuKa MOBEPKUY.

I'OCT 7746-2015 «Tpancdopmaropsl Toka. OOIIKE TEXHUYECKUE YCIOBUMD).

I'OCT 1983-2015 «Tpancdopmarops! Hampspxkenus. OOIue TeXHUYECKHE YCIIO-

BUSA».



I'OCT P 52323-2005 (M3OK 62053-22:2003). Anmnapatypa O U3MEPEHHUS 3JIeK-
TPHUUYECKOM SHEPIUU NIEpeMEHHOro Toka. YactHele TpeboBanus. Yacts 22. CtaTH4eckue
CYETYMKH aKTUBHOM 3Hepruu KinaccoB toynoctu 0,2S u 0,58S.

I'OCT P 52425-2005 (MOK 62053-23:2003). Annapatypa aisi ©3MepeHHsl dJIeK-
TPHUYECKOH 3HEPrum nepeMeHHoro Toka. YactHele TpeboBanus. Yacts 23. Ctatudeckue
CYETUYHKHU PEAKTUBHOM SHEPTHH.

I'OCT 32144-2013 «Onextpudeckass 3Heprusi. COBMECTHMOCTh TEXHUUYECKUX
CPEICTB 3jeKTpoMmarHutHas. HopMbl kadecTBa 3JIEKTPUUECKOM 3HEPrMM B CHUCTEMax
3NIEKTPOCHA0XKEHHst 00LIero Ha3HAYSHUsY.

I'OCT 12.2.003-91 «Cucrtema cranmapToB Oe3omacHoCTH Tpyaa. OGopyaoBaHue
npou3BoACTBEeHHOE. O0mue TpeGoBaHus 0€30ITaCHOCTHY.

I'OCT 12.2.007.0-75 «Cuctema cranmaptoB Oe3omacHocTd Tpyna. Msmemus
3neKTpoTexHuueckue. OOue TpeGoBaHus 0€30MACHOCTHY.

I'OCT 12.2.007.3-75 «Cuctema cranmapToB 0e30MAaCHOCTH TpyHa. DJNEKTPOTEX-
HUYECKHUe ycTpoiicTBa Ha HanpspkeHue cBbiie 1000 B. TpeGoBanus Ge3onacHOCTHY.

PMI" 51-2002 «I'CH. JlokyMeHThl Ha METOIMKH ITOBEPKH CPEICTB M3MEPEHUH.
OCHOBHBI€ TIOJIOXKEHHN.

MU  2845-2003 «['CH. WsmepurenbHble TpaHcGOpMaTophl HAaIpsKECHUS
673...35 kB. MeTozuka IPOBEPKYU HA MECTE IKCILUTyaTaLluu. |

[IpaBuna mo oxpane TpyZAa NpH SKCIUTyaTallUy 3JIEKTPOYCTaHOBOK. 2014 T.



3 OIIEPAIIMH ITOBEPKH

IIpu npoBeneHNH NOBEPKH BBINOIHAIOT ONEpaLH, yKa3aHHEIe B TabmuIe 1.

Tabnuna 1 — Onepanuu noBepku

Homep | O6s3aTenpHOCTh NPOBEAEHHS
IyHKTa olnepaluu npu
HaumenoBanue omneparuu
HJ o TIEpBUYHOM nepuoguye-
MOBEPKE ITIOBEpKE CKOI 1oBepKe
1 2 3 4

1. IlogroTroBka K MpOBEEHUIO TTOBEPKH 8 Jla Ha
2. BHemHuit ocMOTp 9.1 Ha Ha
3. IToBepka u3MepUTENBHBIX KOMIIOHEH-

9.2 Ja Ha
toB AUMIC KY3
4. IIpoBepka CUETYHUKOB NEKTPHUIECKOM

9.3 Ja Ha
3HEepruu
5. IlpoBepka QyHKIIMOHMPOBAHHUS LIEH-
TPaJIbHBIX KOMITBIOTEPOB (CEPBEPOB) 9.4 Ha Ha
ANNCKYD
6. IIpoBepka QyHKIIMOHHUPOBaHHUS BCIIO-

9.5 Ja Ha
MOTaTeNlbHBIX YCTPOUCTB
7. IlpoBepka Harpy3Ku Ha BTOPUYHBIE
LeIH U3MEPHUTENbHBIX TpaHcHopMaTo- 9.6 Ha Ha
POB TOKa
8. IIpoBepka Harpy3ku Ha BTOPUYIHEIE
LIeNH U3MEPHUTEIbHBIX TPaHCHOpMaTO- 9.7 Ha Ha

POB HallpsDHKCHHUS




IIponomxeHure Tabauue! 1

1 2 3 4

9. IlpoBepka nafeHus HaNPsHKEHUS B
JMHHUH CBA3H MEXIY BTOPHYHON 0OMOT- 9.8 Ha Ha

kot TH u cueTunkoB.

10. ITpoBepka norpemHocTy 4acoB KOM-

9.9 Ha Ha
TIOHEHTOB CHUCTEMBI
11. IIpoBepka OTCYTCTBHS OIINOOK HH-

9.10 Ja Ha
¢bopManroHHOrO 06MEHA
12. Unentuduxanws mporpaMMHOTO

PoTP 10 Ha Ha
obecnieueHus
13. OdopMiieHre pe3yapTaToB MOBEPKH 11 Ha Ha
4 CPEICTBA IIOBEPKHA

IIpu nmpoBeaeHHMH MOBEPKM MPUMEHSIOT OCHOBHBIE CpeACTBa M3MEpPEHHMH, 3Talo-
HBI ¥ BCIIOMOTaTe/IbHBIE YCTPOMCTBA, B COOTBETCTBHH C METOJMKaMH MOBEPKH, YKa3aH-
HBIMM B OINMCaHUIX TUIa Ha u3MeputensHble komnoHeHTel AIMIC KV 3, a Tak xe cie-
AYIOLKE CpeCTBa IIOBEPKH:

- Tepmorurpometp «CENTER» (Mon.314): nrana3oH u3MepeHHi TeMIeparyphl
oT MuHyc 20 o mmoc 60 °C; nuana3oH W3MEpPEHHMH OTHOCHTENBHON BIaXHOCTH OT 10
1o 100 %;

- Paguouacer «MUP PY-01», npuHuMaromue CUrHaIbl CITyTHUKOBOM HaBHTallH-
onHo#l cucteMbl Global Positioning System (GPS), mpenensl nomyckaeMoil 0CHOBHOM
MIOTPELIHOCTH U3MEPEHHH +1 MKC;

- I[Nepenocuoii xomnsioTep ¢ 1O u ontruyeckuii mpeobpasoBarens A paboTel co
cuetunkamu 4 ¢ I10 s paboter ¢ pannodacamu «MUP PY-01»;

-MunuTeciameTp NMopTaTUBHBIA YHHUBepcanbHb TITY: nuana3zoH M3MepeHHH
MarauTHO#M uHaykuuu ot 0,01 go 19,99 MTi.;

- UsMmeputens noteps HanpsokeHns CA 210: motepu Hanpsokerus 6U, % - oT Mu-



HYC 5 10 WIoC 5; K03QGUIMEHT MOIIHOCTH COSQ (C yKa3aHMEM XapaKTepa PeaKTHBHO-

CTH) - OT MHHYC | J0 mmoc 1.

Ilpumeuanus.

1. [lonyckaemcs npumenenue ananozuuHvix Opy2ux cpeocms No8epKi ¢ MEMpOio-
2UYECKUMU XapaKkmepucmukamuy, obecheuusaowumu mpebyemvle MOYHOCU UIMepe-
HUl.

2. Bce cpedcmsa usmepenui, npumensemvie npu nosepke, OONNCHbL bbimb
YMBEPIICOEHHO20 Muna U umems Oelicmeylowue CeUudemenbCcmea o nosepke. ImanoHsl

Q0NJiCHBL DbiMb AMMECMOBAHbL U UMemb deticmeyioujue ceudemenscmea o6 ammecma-

yuu.

5 TPEBOBAHUS K KBAIM®UKAIIMA ITOBEPUTEJIEN

5.1 K mposenenuto nosepku ANVIC KYD nomnyckaror paGOTHUKOB OpraHM3aluii,
aKKpPEeTUTOBAHHBIX B obiacTu obecrieyeHus] eJJMHCTBAa M3MEPEHM Ha NPaBO MTOBEPKM
CH B mopsixe, yCTaHOBIEHHOM 3aKOHOAATENLCTBOM P® 06 akkpeIuTallu¥ B HAIKO-
HaJIbHOH CHCTEME aKKPEAUTALUMH, H3yYMBIIUX HACTOSIIYI0 METOAUKY ITOBEPKH U (op-
mynsap AMIC KV, umeroIux onsIT paGoTHI IO IIOBEPKE M3MEPHTENBHBIX cucTeM. s
BBITTOJTHEHHS OTJIENBHBIX OIEpalyii IIOBEPKU JOITyCKArOTCS paGOTHHKH, YIOBIETBOPS-
IOIIME TPeOOBaHUAM, IpUBEAEHHEIM B I 5.2 — 5.8. [ToBepKy IPOBOJAT HE MEHee IBYX
CIEIMAIMCTOB, OAUH M3 KOTOPBHIX JOJDKEH MMETh yIOCTOBEpEeHHe, IOATBEpKIarolee
npaBo paboTHl Ha ycTaHOBKax cBelme 1000 B ¢ rpymmoit o anekTpoGe30nacHOCTH He
Hike 1V, BTOpo# - ylocToBepeHue, MOATBEPKAAIOIIee TpaBo0 pabOTH Ha yCTaHOBKax
ceiie 1000 B ¢ rpynmnoii o anexrpo6e3onacHoctu He Hike I11.

5.2 Onpenenenue norpemHocTH yacoB komnonenToB AMMC KY 3 u otcyTcTBUs
omHO60K HHPOPMALMOHHOIO OOMEHa OCYILECTBIISIETCS PabOTHUKAMHU, HMEIOIIUMH OITBIT
paboTel B 06/1aCTH W3MEpEHHH JJIeKTPUYECKUX BETUYMH, U3YYMBLIMMHU BBIIIEYKa3aH-
Hble JOKYMEHTBI, a TaKKe DPYKOBOJACTBO IIOJIb30BaTens 1o paboTe ¢ paauovacaMu

«MHP PY-01», npuHMUMarOIIUMH CHTHAJIBl CITYyTHHKOBOM HABHTAllMOHHON CHCTEMBI



Global Positioning System (GPS).

5.3 IloBepka TpancopmaTopoB Toka, Bxomsmux B coctaB AMUC KVYD, ocy-
IIECTBIISCTCS MOBEPHUTENIAMM CPEACTB U3MEPEHUH JNIEKTPHYECKUX BEJIMYMH OpraHh3a-
IIMH, aKKPeJIMTOBAHHBIX Ha NpaBo 1MoBepkd CH B yCTaHOBIIEHHOM 3aKOHOJATENLCTBOM
P® 06 akkpenuTanyy B HAMOHAIBHOM CHCTEMe aKKPEIUTALMM TIOPSAKE, H3yIHBLINMH
nokyment ['OCT 8.217-2003. «Tpancdopmatopsl Toka. MeTozrka MoBepKu» U IOIy-
IIEHHBIMU K TPOM3BOACTBY YKa3aHHBIX paboT B COOTBETCTBUH C IPAaBUJIAMH II0 OXpaHe
TPYyZa IIpHU IKCIUTyaTalluy 3JIEKTPOYCTAHOBOK.

IloBepKy MpOBOJAT He MEHEE IBYX CIELHUAIMCTOB, OIUH W3 KOTOPBIX JOJDKEH
UMETh YAOCTOBEpPEHHE, NMOATBEPKAAloIIee TpaBo paboTel HA ycTaHOBKaX cBbimre 1000
B ¢ rpynmoii no anexkrpo6esonacHocti He Huxe IV, BTopoii - yaocToBepeHHe, MOJ-
TBepXAarollee NpaBo paboThl Ha ycTaHOBKax cBbiure 1000 B ¢ rpynmoit mo anexTpo-
6e3onacHocTH He Hike I11.

5.4 TloBepka TpaHc(hOpMaTOpOB HANpsHKEHHUS, BXoAIUMX B coctaB AUMC KV?D,
OCYIIECTBJIIETCS MOBEPUTENISIMH CPEACTB U3MEPEHHUH 3TEKTPUYECKUX BEJIHYHH OpraHH-
3allMi, aKKPeAWTOBAaHHBIX Ha 1paBo rnoBepki CU B mopsjke, yCTAHOBIEHHOM 3aKOHO-
naTenbcTBOM PO 06 akkpenuTaluy B HALMOHATBHOU CHCTEME aKKPEIWTAlMH, H3YUHB-
wiMH 1oKymMeHT I'OCT 8.216-2011. «Tpancthopmartops! HampskeHus. MeToquka 11o-
Bepku» u/umm MU 2845-2003 «I'CH. WU3smeputensHble TpaHCHOPMATOPEl HANPSHKEHUS
6V3...35 kB. Meronuka MPOBEPKH Ha MECTE IKCILIyaTallMu» M JOMYLIEHHBIMH K MPOH3-
BOJCTBY YKa3aHHbIX paboT B COOTBETCTBUH C NPABHJIaMH T10 OXpaHe Tpy/a MpH IKCILTY-
aTalUH JICKTPOYCTaHOBOK. IIoBEpKy MPOBOJAT HE MeHee ABYX CIEIMATHCTOB, OJHH W3
KOTOpBIX NOJDKEH MMETh YIOCTOBEPEHHE, NOATBEPXKAAoLIee IpaBo paboTsl Ha ycTa-
HoBkax cBbilre 1000 B ¢ rpynnoit no anexrpo6e3onacHoctu He Huxe [V, Bropoii - yio-
CTOBEpeHHe, MOATBEPIKAarolIee paBo paboTsl Ha ycraHoBKax cBeiuie 1000 B ¢ rpym-
II0H 110 351eKTpobe3onacHocTH He Hike [1I.

5.5 IloBepka cyeT4ynkoB, Bxomsamux B coctaB AMUMC KVD, ocymectsisercs mo-
BEPHUTEJISIMH CPEJICTB M3MEPEHUH JJIEKTPUUYECKUX BEJIMYMH OpPraHU3alWi, aKKpeIuTo-
BaHHBIX Ha npaBo nosepkd CH B nopsake, yCTaHOBIEHHOM 3aKOHOIATENbCTBOM PD 06

AKKpeIuTalnH B HAUHOHAJIBHOH CHCTEME AKKpenquTallud, U3YYHBUIMMH TOKYMECHT, CO-



AepXallluii MEeTOAUKY IOBEPKH CYETYMKOB, U AOMYILIEHHBIMH K MIPOU3BOACTBY YKa3aH-
HBIX paboT B COOTBETCTBHHU C MIPABUJIAMH 10 OXpaHe TpyAa MpHU IKCIUTyaTallHd JJIEKT-
poycTaHoBoK. [loBepky NpoBOAST HE MEHee OBYX CIELMANIKMCTOB, OAMH M3 KOTOPHIX
NOJKEH UMETh YAOCTOBEPEHHUE, MTOATBEPXKAAIOIEe TPaBo pabOTHl HA YCTAHOBKAX CBBI-
mwe 1000 B ¢ rpynno#t no asnextpobe3onacHocTy He HUXKe [V, BTOpoit - ynocToBepeHue,
NOATBEp)KAAOILee IpaBo paboTel Ha ycraHoBkax csbiile 1000 B ¢ rpynmnoit no anex-
Tpobe3onacHocTH He Hike III.

5.6 M3amepeHne BTOpUYHOW Harpy3ku HM3MEPHUTENbHBIX TPaHC(POPMATOPOB TOKa,
Bxoxauwmx B coctaB AMMC KVYD, ocymectBisiercs paboTHHUKaMH, NOMYIIEHHBIMH K
[IPOM3BOACTBY YKa3aHHBIX pa0OT B COOTBETCTBHUHM C NMpaBUJIAMH I10 OXpaHe TpyJa IpHU
3KCIUTyaTally 3JIEKTPOYCTAaHOBOK M HM3YYHMBIIMMH NIPHMEHSEMBIN NpH [1OBEpKe AOKY-
MEHT, COAEpXKalMi METOAUKY H3MEpPEHHH BTOPHYHOM Harpy3Kd H3MEpHTENBHBIX
TpaHc(opMaTopoB Toka. M3MepeHHe NpoBOAAT He MeHee ABYX CHELHaTCTOB, OJUH U3
KOTOpBIX OJIKEH MMETh YOOCTOBEpeHHe, MOATBEp)Kaarollee MpaBo pabOThl Ha ycCTa-
HoBKax cBhile 1000 B ¢ rpynmoii o snextpode3onacHocTy He Hibke IV, BTopoii - yao-
CTOBEpeHHe, NOATBepKaarolee npaBo paboTsl Ha ycTaHoBKax cBbimie 1000 B ¢ rpyn-
Tno# 110 3nekrpobe3onacHocTr He Hinke 11

5.7 U3MepeHue BTOpPUYHOH Harpy3Kd HW3MEPUTENBHBIX TpPaHCPOPMATOPOB
HanpspkeHus, Bxoaaumx B coctaB AUVIC KVY3, ocymectBisercs pabOTHHKaMH, AOITy-
IIEHHBIMH K NTPOU3BOJACTBY YKa3aHHBIX pabOT B COOTBETCTBUU C MPaBUIIaMU 10 OXpaHe
TpyZAa IpU 3KCIUTyaTallMd 3JIEKTPOYCTAHOBOK M M3YUHMBIIUMH IPUMEHSEMBIN IIpH I10-
BEpKE NOKYMEHT, COAEp KAl METOAWKY HU3MEpPEHUH BTOPUYHON HArpy3KH H3MEpH-
TEJIBHBIX TPaHC(HOPMATOPOB HAIpsKEHUs. M3MepeHne NpoBOAAT He MEHEE IBYX CIEIIH-
aJINCTOB, OOUH W3 KOTOPBIX JOJDKEH MUMETh YAOCTOBEPEHHME, NOATBEPIKAAIOLIEE NPABO
pabotsl Ha ycraHoBkax cBeime 1000 B ¢ rpymmoit no amexkTpobe30nacHOCTH HE HIDKE
IV, BTOpoii - ynocToBepeHHe, NOATBEpXKAatolee NTpaBo paboTel Ha YCTaHOBKaX CBBIIIE
1000 B ¢ rpynmnoi#t o anexrpobe3onacHocty He Hike II1.

5.8 M3MepeHue NoTeph HANPSKEHUS B JIMHUM COEIMHEHHUS CUETYHKA C M3MEpH-
TEJNBHBIM TpaHchOpMaTopoM HampshkeHus, Bxomaummu B coctas AMMC KVY3 nposo-

ISAT HEe MEHee IBYX CIEHUAJIMCTOB, OAMH M3 KOTOPBIX NOJDKECH UMETh YAOCTOBEPCHHC,

10



TIOATBEpXKIarolIee npaBo paboTsl Ha ycTaHoBKax cBbime 1000 B ¢ rpynmno# mo asek-
Tpobe3onacHocTH He HIDKe [V, BTOpo#l - yIocToBepeHuUE, TIOATBEPXKAAIOIIEE IpaBoO pa-

60ThI Ha ycTaHoBKax cBeile 1000 B ¢ rpymnmoi no anextpobezonacHocty He Huxe III.

BHHUMAHHE.

[Tpu npoBeneHHM MMOBEPOYHBIX M M3MEPHUTENBHBIX pabOT MOKHEI IPUCYTCTBO-
BaTh pabOTHHUKH 00BEKTa, Ha KOTOpoM pa3MeleHsl koMnoHeHTel AMC KY3, nmeto-
IIH€ ONBIT pabOThI ¥ NPaBO Ha NMOAKIIOYEHHE U OTKIIIOYEHHE ITATOHHBIX M TOBEPSIEMBIX

CpEICTB U3MEPEHHH B COOTBETCTBHH CO CXEMOH IIOBEPKH MIIHM C METOIMKON M3MEPEHUH.

6 TPEBOBAHMUS BE3OITIACHOCTH

6.1 Ilpu npoBeieHKH TOBEPKH IOJDKHBI ObITH COOMIONeHB! TpeboBaHus Ge3omac-
HocTH, ycranoBieHnsle [OCT 12.2.007.0-75, TOCT 12.2.007.3-75, «IIpaBuiamu Tex-
HUKM 0€30MacHOCTH TIPH 3KCIUTyaTallHd JJIEKTPOYCTAaHOBOK NoTpedutenei», «lIpasu-
JaMHU TeXHUYECKOH IKCILTyaTallMH 3JEeKTPOYCTaHOBOK norpedurenei», «IIpaBuiaamu mo
OXpaHe TPYZAa NP JKCILTyaTallMH JJIEKTPOYCTaHOBOKY, a Taxke TpeOoBaHus Gesorac-
HOCTH Ha CpenCTBa MOBEPKH, MOBEpsieMble TpaHC(HOpMaTOphl U CYUETYMKH, U3TOXKCHHBIE
B UX PYKOBOJCTBaX I10 3KCILTyaTalHH.

6.2 DTajoHHBIE CPEACTBAa M3MEPEHHMH, BCIIOMOraTENbHBIE CPEACTBA IIOBEPKH H
obopynoBaHKe MODKHBI cooTBeTcTBoBath TpeboBanmsaM ['OCT 12.2.003-91, I'OCT
12.2.007.3-75,TOCT 12.2.007.7-75.

6.3 Bce onepaTHBHBIE OTKIIOYEHHS M BKIIOYEHMS NODKHBI ITPOBOIUTHCS PYKO-
BOJUTEJIEM PaboT B COOTBETCTBHH C NPOrpaMMOH NpoBeneHuUs paboT, YTBEPXKICHHON B

YCTaHOBJICHHOM TTOPAMIKE.

7 YCJIOBUS IIOBEPKH

Ycnosus nosepku AUVIC KYD nomKHBI COOTBETCTBOBATH YCJIIOBUAM €€ IKCILTY-
aTalliy, HOPMUPOBaHHBIM B TEXHHYECKOH NOKYMEHTAllMH, HO HE BBIXOIUTH 32 HOPMH-

POBAHHBIC YCIOBHA IPUMEHCHHUS CPEACTB IIOBEPKH.
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8 IOATOTOBKA K IIOBEPKE

8.1 lns npoBemeHHs MOBEPKU MPEACTABIAIOTCS CIeAYIOLHE JOKYMEHTBI HITH HX
KOTTHHU:

— pyxoBoactBo noss3osaresss AUVC KV3;

— TnacnopT-GopMyJIsp;

— omucanue tuna AUUC KVYD;

— CBHUIETENBCTBA O [TOBEPKE H3MEPHUTENBHBIX KOMIIOHEHTOB, BXxoaamuXx B MK, u
CBUJIETENBCTBO O MPeIbIAYIieil TOBEpKe CHCTEMBI (TIPH EPHOAUIECKOH TOBEPKE);

— nacrnoprta-nporokois! Ha MK

— paboune xypHansl AUMC KVYD ¢ maHHBIMH 10 KJIMMaTH4Y€CKHM H HHBIM
YCJIOBHAM 3KCIUTyaTallMK 38 HHTEPBA MEXIY TOBEPKaMH (TOJBKO IIPH IIEPUOIUYECKOM
MIOBEPKE);

— aKThl, TOATBEPKAAIOIIHUX MPaBUIBHOCTh TMOAKIIOYEHUS CYETYMKOB K LIEMAM
TOKa ¥ HaIpsDKEHHS;

— aKTsl, MOATBEPXKAAIONIMX PABHIIBHOCTD TOAKIIOYEHHS BTOPHYIHBIX O0OMOTOK
TT;

— aKThl, NOATBEPKAAIOIIMX MPABUIBHOCTh IMOAKIIOYEHHS INEPBUYHBIX U BTO-
puaHbIX obmorox TH.

8.2 Tlepen npoBeneHUeM MoBepkH Ha Mecte 3kcrutyarauuu AMMC KY3 seimon-
HSAIOT CJIeXYIOIHe TIOATOTOBUTEIIbHbIE PAOOTHI:

— TNpPOBOAAT OPraHM3AMOHHO-TEXHHYECKHE MEpONPHATHS II0 ObecreveHHIo
0e30MacHOCTH MOBEPOYHBIX PabOT B COOTBETCTBHU C AECHCTBYIOIIMMH NpaBUTaMH H
Iy3;

— MPOBOASAT OPraHU3aIMOHHO-TEXHUYECKHE MEPONPHUATHA 110 TOCTYIY MOBEPH-
Tellel M MepcoHaNa SHEProoOBEKTOB K MECTAM YCTAHOBKH M3MEPHTEIbHBIX TpaHCc(hOop-
MaTopoB, CUETIHKOB 31eKTpo3Hepruy, cepsepy AUMIC KYD ams nposeneHus pabor no
n.m 9.1,9.3,9.4,9.5;

— opraHu3yloT pabodee MECTO AJIs OBEPUTENS, A/ NPOBeAEHUS PaboT 1o ILIL

9.2,9.6,9.7,9.8.
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9 MPOBEJEHHUE ITOBEPKHA

9.1 BHemHui ocmMoTp

9.1.1 IIpoBepsIOT LENOCTHOCTH KOPITYCOB U OTCYTCTBHE BUAUMBIX ITOBPEKICHHUMA
komnoHeHToB AMIMC KV 3, Hanmiuue mOBEpUTENBHBIX IIIIOMO U KIIEHM Ha U3MEpHUTENb-
HBIX KOMITOHEHTAaX.

9.1.2 IIpoBepsIOT pa3MeIlleHHe HU3MEpHUTENbHBIX KOMIIOHEHTOB, HAIMYKe IINNb-
JIUKOB ¥ MapKHpPOBKY KOMIIOHEHTOB, MPaBUJIBHOCTD CXeM TMOIKIIOYEHHs TpaHchopMa-
TOPOB TOKa M HaNpsDKeHUS K CUETUMKAM 3JIEKTPUUYECKON IHEpPIrvH; NpaBUIBHOCTH MpPO-
KJIaJK¥ TPOBOAHBIX JIMHUH 110 IIPoeKTHOH nokyMeHTanuu Ha AUMC KV 3.

9.1.3 TIpoBepAIOT COOTBETCTBUE THUIIOB U 3aBOACKUX HOMEPOB (aKTUYECKU ycCTa-
HOBJICHHBIX U3MEPHUTEIBHBIX KOMIIOHEHTOB THIIaM M 3aBOJCKUM HOMEpPAM, YKa3aHHBIM
B macrniopre-hopmysipe (popmynsape) AMC KYD3.

9.1.4 IlpoBepstoT OTCYTCTBHE CIIEI0B KOPPO3UH U HArpesa B MecTax IOAKIIoYe-
HUS IPOBOJHBIX JIUHUH.

[Tpu o6HapyXeHHH HECOOTBETCTBUH Mo 1. 9.1 nanpHeMIINMEe oneparyy o moBep-
ke UK npekparratotes, AUVIC KY3 6pakyercs ¥ BBINKCHIBAETCS U3BEIIEHUE O HETIpU-

roaAHOCTH.

9.2 Mosepka u3mepuTeabHbIx koMnoHentoB AUMC KY3I

9.2.1 IlpoBepsIOT HaIM4YHE CBUAETENHCTB O IOBEPKE M CPOK HUX IEHCTBUS UIA
Bcex u3MeputenbHbiX KommnoneHToB AMVIC KV 3. Ilpu obHapyXeHHH TMPOCPOYEHHBIX
CBHJIETEIIECTB O NOBEPKE M3MEPUTEIBHBIX KOMIIOHEHTOB HJIM CBUAETENBCTB, CPOK AeH-
CTBHS KOTOPBIX OJIM30K K OKOHYaHHUIO, AaibHelre onepauuu o nosepke MK, B koTo-
PBIif OHU BXOJAT, BBIIIONHSIOT IOCIIE MOBEPKH ITUX U3MEPUTETIBHBIX KOMIIOHEHTOB.

ITpu oGHapyKeHHMH HecOOTBETCTBHH mno 1. 9.2.1 nanpHeilune oneparyuy 1o Imo-

Bepke VIK mpekpamaroTcs ¥ BHIMMChIBaeTCA u3Belnenue o Henpuronasnoctd AMMC KVO.

9.3 IIpoBepka CYETYHKOB FIEKTPHUECKOH SHEPTHH
9.3.1 ITpoBEPSIOT HATMYHE U COXPAHHOCTH [IIOMO TOBEPHTENBHBIX U IHEProCcObl-

TOBBIX OpPTaHM3alMil Ha CYETYMKE M HCIBITaTeNbHOH KopoOke. IIpoBepsioT Hamuuue
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OPHTHHAJIOB aKTOB, MOATBEPXKAAIOIINX MPAaBHIBHOCTh MOIKIIOUEHHS CYSTIHKOB K IIe-
ISIM TOKa M HalpsOKEHHs], B YaCTHOCTH, IPaBUIBHOCTh YepPeNoBaHus (as.

9.3.2 IIpoBepstoT paboTy BCeX CErMEHTOB HHIHMKATOPOB, OTCYTCTBHE KOJOB
OIIMOOK WM TIPeRyTPEXICHUH, IPOKPYTKY MapaMeTpOB B 3aJaHHOM MOCJe]0BaTeNb-
HOCTH.

9.3.3 IIpoBepstoT paboTOCHIOCOOHOCTE ONTUYECKOTO MOPTA CUETYHKA C TIOMOLIBIO
TIEPEHOCHOr0 KoMIbioTepa. [IpeobpasoBaresis MOAKITIOHAIOT K JTH0OOMYy MoOCiIenoBa-
TEJIBHOMY IOPTY IMEPEHOCHOro KoMIptoTepa. OIpalllMBalOT CYETYHK 110 YCTaHOBJIEH-
HOMy coenuHeHuro. Onpoc CYeTYHKa CUUTAETCS YCIELIHBIM, €CIHM MOJy4YeH OTYeT, CO-
NepXallnii JaHHbIE, 3apETUCTPUPOBAHHBIE CUETUUKOM.

9.3.4 T1poBepsItOT COOTBETCTBUE MHAMKALUH JaThl B CUETUHKE KAJIEHIApHOH Jare
(umcno, Mecsi, rox). [IpoBepKy OCYLIECTBISIOT BU3YAJIBHO MIIM C IIOMOILBIO MEPEHOC-
HOTO KOMIIBIOTEPA Yepe3 ONTONOPT.

[Tpu oOHapyXeHUH HECOOTBETCTBHH 1o 1. 9.3 nanpHelIIye onepanyH Mo nosep-

ke MK npekpainaroTcs, ¥ BRIMKUCBIBaeTCs u3BelieHue o Henpurognocty AMMC KVO.

9.4 TIpoBepka GpyHKUHOHMPOBAHMS LEHTPAIbHLIX KOMIILIOTEPOB (CepBe-
pos) AMUC KY3I

9.4.1 TlpoBepsIOT 3aLIUTy MPOrpaMMHOrO obecriedeHHss Ha LEHTPATbHBIX KOM-
netotepax (cepsepax) AMMC KYD oT HecaHKLHOHHPOBaHHOTrO JocCTyma. st 3Toro
3aIlyCKalOT Ha BHINOJIHEHHE mporpaMmy cbopa JaHHEIX Y B Mone “Napojib” BBOAAT He-
NpaBHIBHBIA Koxt. [IpoBepKy CUMTAIOT YCIIEIIHOM, €CTH IIPH BBOJE HETIPaBUIBHOTO Ma-
pOJIsi IporpamMMa He paspeliaeT MpoLoKaTh paboTy.

9.4.2 TMposepsitoT paboTy annapaTHeIX KI04eH. BBIKIIOYal0T KOMIBIOTEP H CHU-
MalOT aNMapaTHyo 3allMTy (OTCOEAMHSIOT KII0Y OT MOpTa KOMIBIOTEpa). BrirowaroT
KOMITBIOTED, 3aIPyKaroT ONEPALHOHHYI0 CHCTEMY M 3allycKaroT mporpammy. [Iposepky
CYHMTAIOT YCIIEIIHOM, eCJTH MONy4eHO COOOIeHHE 00 OTCYTCTBHH «KITFOYa 3aLUTBI».

9.4.3 TTpoBoAAT ONPOC TEKYLIUX MTOKA3aHUM BCEX CYETIUKOB IJICKTPOIHEPIHH.

9.4.4 TIpoBepsroT ryOHHY XpaHeH!s H3MEPUTENTbHONH HH(OPMalMK B LIEHTPAIIb-

HBIX KoMIbroTepax (cepsepax) AUMC KVYO.
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9.4.8 IlpoBepsroT NPaBWIBHOCTh 3HAYeHUH KOI(DOUIMEHTOB TpaHCcPopMaLUU
U3MEPHUTEIBHBIX TPAaHCPOPMATOPOB, XpaHAIIUXCs B aMsaTH cepsepa b/I.

[Tpu o6HapyxeHuu HEeCOOTBETCTBUH 1o 1. 9.4 nanpHelMe onepalyy Mo noBep-
ke MK npexpamatorcs, AUMC KVY3 Gpakyercs U BEINMCHIBAETCS M3BEIICHUE O HEMPHU-

roaHOCTH.

9.5 IIpoBepka PyHKIHOHHPOBAHHSA BCIOMOIaTe/lbHbIX YCTPOHCTB

9.5.1 Tlposepka GPyHKIIMOHUPOBAHUS MOJIEMOB

ITpoBepsAlOT (GYHKIMOHMPOBAHHE MOIEMOB, MCIONB3YS KOMMYHHKAIMOHHBIE
BO3MOXHOCTH CIELUAIBHBIX NporpaMM. MoJieMbl CUMTAIOTCS UCIPAaBHBIMH B COCTaBe
KOMILIEKCa, €ciTi ObUTH yCTaHOBJIEHBl KOMMYTHPYEMBIE COEAMHEHMS U 110 YCTaHOBJIEH-
HBIM COEAUHEHUSIM YCIELIHO MPOLIEJ ONPOC CYETIUKOB.

Jlonyckaercss aBTOHOMHasi NpOBEpKa MOAEMOB C HCIIOJIB30BAHHUEM TECTOBOIO
IIPOrpaMMHOI0 oGecIeUeHus.

9.5.2 TlpoBepka QpyHKIIMOHUPOBaHUs afanTepoB HHTepdeiica

Hcnonp3ys kabens RS232 nogkmroyaroT K agantepam NEPEeHOCHOH KOMIIBIOTED C
ITO. ITpoBepka cuuTaercst yClenHoi, eclii y1aIoCch OIPOCUTD BCE CUETUUKH, MOAKIIIO-
YEHHBIE K JaHHOMY ajantepy.

[Tpn oOHapyXeHUH HECOOTBETCTBUM 1O 1. 9.5 manbHeHIIME onepaluy o IoBep-
ke UK npexpamatorcs, AUMC KY3 Opakyercst ¥ BBITUCHIBAETCS U3BELICHUE O HETPH-

rOOAHOCTH.

9.6 IIpoBepka HArpy3kH BTOPHYHBIX Iemned HM3IMepHTEIbLHLIX TpaHCcdopMma-
TOPOB TOKAa

9.6.1 ITpoBEPSIOT HANTHYKE U COXPAHHOCTH IIOMO IOBEPUTENBHBIX H SHEPTOCObI-
TOBBIX OPraHH3alMi Ha KIIEMMHBIX COeJMHEHHUAX, UMEIOLIMXCS Ha JTUHUH cBs3u TT co
c4eTuyrKoM. [IpoBepsroT HajlM4Me OPUIHMHAIOB AaKTOB, IOATBEPXKIAIOIIMX IPaBUJIb-
HOCTB IOAKITIOUEHHs BTOPUIHBIX 00MoTOK TT.

9.6.2 [TpoBepsAIOT HAIMYKME JaHHBIX U3MEPEHUH MOIIHOCTH HArpy3kl BTOPHYHBIX

neneit TT mo MM 3196-2009 «["ocymapcTBenHas cucteMa oOecriedeH st eqUHCTBA H3-
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MEpEHUH BTOpMYHAs Harpy3ka TpaHc(pOpMaTopoB Toka 0e3 OTKIIoueHHs Iemnei. Mero-
IWKa BBINOJIHEHUS HU3MEPEHMI» C O(QOPMIIEHHEM MacCHOPTOB-IPOTOKOJIOB MO (opMe
Ipunoxenus 11.3 x IonoxxeHuto 0 mopsiIke MojydeHus cratyca CyObekTa ONTOBOrO
pBIHKA BEIEHHS peecTpa CyObeKTOB ONTOBOro phlHKA (Aanee — [Tpunoxenue 11.3) AO
«ATC». Cpox mnpoBemeHust peBuzuu WK, a Takke yTBepXIEHHS MacCIOPTOB-
IIPOTOKOJIOB NOJDKEH OBITH He GoJiee | roga 1o MOMEHTa MPOBEAEHHS TOBEPKH.

IIpu oOHapyXeHUU HECOOTBETCTBHM 1O 1. 9.6 NalbHEHIIME ONEpalldy IO MOBep-
ke MK npexpamarorcss, AUMIC KY3 GpakyeTcs v BLINUCHIBAETCS M3BEIIEHHE O HETIPH-

roOgHOCTH.

9.7 IIpoBepka Harpy3kH BTOPHYHBIX LeNeil H3MepHTeJbHBIX TpaHchopma-
TOPOB HANPSKEHUS

9.7.1 TIpoBepsAIOT HATMYKE U COXPAHHOCTb IJIOMO MOBEPHUTENILHBIX U 3HEProcObI-
TOBBIX OpraHM3alMi Ha KJIEMMHBIX COCIUHEHHUSAX, UMEIOIMXCA Ha JIMHUM cBsi3u TH co
CYeTYMKOM. [IpOBEpSAIOT HAIM4YME OpPUTMHAJIOB aKTOB, MOATBEPXKAAIOIIUX IPaBHIIb-
HOCTb NOJAKIIOYEHHS IEPBUYHBIX U BTOPUIHBIX 0OMOTOK TH.

9.7.2 TIpoBepsAIOT HATMYUE JAHHBIX U3MEPEHUI MOILHOCTH Harpy3KH BTOPHYHBIX
nened TH no MU 3195-2009 «I'ocynapcTBeHHas cucTeMa obecrnedeHust €AUHCTBA U3-
MEpPEHUN MOLIHOCTB Harpy3KkH TpaHC()OpMaTOpOB HANpPsDKEHUs 6€3 OTKIIOYEHUS LETEH.
Metoavka BBINONHEHUS H3MEpPEHUN» C OGOpPMIIEHHEM NAacOPTOB-NPOTOKOJIOB IO
dopme Ilpunoxenus 11.3 AO «ATC». Cpox nposemenus pesuszuu UK, a Taxxe
YTBEPKIEHHS [TaCIIOPTOB-IIPOTOKOJIOB JOJKEH OBITH He 6osee | rona 10 MOMEHTa Ipo-
BEJICHUS TIOBEPKHU.

Ilpu oOHapykeHHH HECOOTBETCTBUM 1O M. 9.7 nanpHeHKMe onepalnyu 1o mnoBep-
ke UK npexpamatorcs, AMMC KY3 6pakyercst ¥ BEITUCBIBAETCS M3BEIIEHUE O HEMPH-

rOJHOCTH.

9.8 IlpoBepka najgeHHs1 HANPSI)KEHHsI B THHHH CBSI3H MexKAy BTOPHYHOM 00-
moTkoil TH u cueTynkos

T[TpoBepsIOT HATMYKE AaHHBIX M3MEPEHUI NafeHus HanpsbkeHus U, B IPOBOAHOM
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JWHHH CBA3H JUTA KaXJ0H (a3bl 110 yTBEp)KIEHHOMY JOKYMEHTY «METOANKA BBINIOTHE-
HHsI U3MEPEHHH I1apaMeTPOB Harpy3Kd U BTOPUYHBIX IIETel TpaHC(hOpMaTOpOB TOKa H
HanpshkeHus npubopom «Heprortectep [IKO» B ycioBuaAX 3KCILTyaTalMy ¢ opopmiie-
HHMEM IacliopTOB-NIPOTOKOJIOB o ¢opme ITpumoxenus 11.3 AO «ATC». Ilacmopra-
IIPOTOKOJIBI IOJKHEI OBITH OOPMIIEHBI He paHee, 4eM 3a 1 rof 10 NpOBEAEHHS NTOBEPKH
UK. Tlanenre HanpshkeHHs He TODKHO NpeBbimaTh 0,25 % OT HOMHHAIBHOTO 3HAUEHHS
Ha BTOpU4HOH o6moTke TH.

IIpu 0OHapyeHHH HECOOTBETCTBHHM 110 1. 9.8 faybHEHIINE ONepalliy 10 HOBEp-
ke WK npekpamarorcs, AMMIC KY3 6paxyeTcs 1 BHINMCHIBAETCS H3BEILEHHE O HENPH-

FOTHOCTH.

9.9 IIpoBepka MOrpeHIHOCTH YaCOB KOMIIOHEHTOB CHCTEMBI

9.9.1 Tlposepxa COEB

Brimogaror pagrodacsl «MUP PU-01», npHHMMAIOLIKE CHIHANBl CITyTHHKOBOM
HaBurauronHow cuctemsl Global Positioning System (GPS), u cBepsitoT nokasanus pa-
AM0YacOB C NIOKa3aHUAMH YacOB CEPBEPA, MOTYHalOIEro CUrHaIBI TOYHOTO BPEMEHH OT
YCB. PacxoxnaeHne NOKa3aHHH DPaguoyacoB C CEPBEPOM HE JOJDKHO IIPEBBILIATH
+1 ¢. Jlna CHATHSA CHHXPOHM3HPOBAHHBIX H3MEPEHHH PEKOMEHIYETCS HCIIOJB30BaTh
ONHOBpEMEHHOE (poTorpadupoBaHie HIKPaHOB MMOBEPSIEMOrO M NOBEPUTEILHOrO 060py-
JOBaHHs.

9.9.2 PacneuaTsIBalOT XypHail COOBITHH CUETUYHMKA, BBIJEIUB COOBITHS, COOTBET-
CTBYIOLLKE CIIMYCHHIO YacOB CYETYHKA U cepBepa. PacxoxkneHne BpeMeHH 4acoB: CUeT-
YUK — cepBep bJl B MOMEHT, NpealecTBYIOIHNI KOPPEKIHH, HE NO/HKHO IIPEBBILIATE
npenesa I0IyCKaeMoro pacXoxXaeHus +2 c.

ITpy o6HapyeHUH HEeCOOTBETCTBHH 110 1. 9.9 nanpHeiKe Onepalyy 110 II0BEp-
ke MK npexpamarorcs, AUMIC KYD GpakyeTcst U BBIIUCHIBAETCS H3BELIEHHUE O HEIPH-

ITOAHOCTH.

9.10 IIpoBepka oTcyTcTBHS OMIHGOK HHPOPMALHOHHOIO 0GMeHa

Onepanust npoBepkHd OTCYTCTBHSA OIMOOK HH(POPMAIMOHHOro obMeHa mpeny-
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