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1 OBIIIME ITOJIOKEHUA U OBJIACTDh PACITIPOCTPAHEHMUS

Hacrosmuii 1okyMeHT pacnpocTpaHseTcss Ha M3MepuTeNbHble KaHansl (nanee - MK) noncu-
CTEMbl HM3MEPHTENBHON aBTOMaTH3MPOBAHHON OUCIIETYEPCKOrO KOHTPOJS M YNpPaBICHHS CKJIAJI0B
runoxyaoputa Hatpus PCB (manee no texcty — ACJIKY I'XH PCB), 3aB. Ne 00010, mpunamtexaniei
Py6nesckoii cranuun BomonoaroroBku AO «MocBonmokanair», . MocKBa, W yCTaHaBJIMBaeT Tpebo-
BaHHs K METOAMKE MX NEPBHYHON M mepuomuueckoit moBepok (mna UK, mcmoms3yeMsIx B chepax
roCyJapCTBEHHOTO PeryJIHpoBaHus 00ecTIieYeHUs €AUHCTBA H3MEPEHHIA).

ACJIKY I'’XH PCB npenHa3HadeHa Ul HENPEPBIBHOTO U3MEPEHHSA M KOHTPOJIA IIapaMeTpoB
YPOBHS, pacXona M Bo3dyxa pabodedl 30HBI ckiIanoB rumoxyioputa Hatpus Ne 1, Ne 2 PyGneBckoit
craniuy BogonoarotoBku (PCB) AO «MocBogokaHay.

Coctas u xapakrepuctukd UK ACJIKY I'’XH PCB npuBefieHb B ONIMCAHUH THIIA.

Jlommyckaercss IpoBOJUTH MOBEPKY MeHbInero yucia MK Ha ocHOBaHMM IIHCEMEHHOTO 3asBlie-
uus Brnanensia ACIAKY I'XH PCB, odopmnenHoro B mpon3BosbHOM GopMe.

HutepBan Mexay noBepkamu — 5 Jer.

ITosepka MK mpoBoAMTCS pacueTHO-3KCIIEPHMEHTATLHEIM METOIOM, BKIIOYAIOIIHM CJIEAYIO-
pe Npoueaypsl:

- I0BepKY nepBuyHOi 4actH MK (1aTunkoB) — 1o MeToanKaM IMOBEpKU Ha HHX;

- IOBEPKY BTOPHYHOH (3nnekTpudeckoii) yactu K.

Ilpumeuanue

K nepsiynoii yactTu UK oTHeceHHB!I JaT4MKHU - NpeoOpa3oBaTeld H3MEPSEMOTO TEXHOIOTHYECKOro
napameTpa B YHUOULIUPOBAHHBIN 3NE€KTPHUYECKUI CHIHAM CHITBI IIOCTOSHHOTO TOKA;

Ko BropuuHOH (3nekrpuyeckoit) yactu MK (OUK) oTHeceHa yacTh M3MEpHUTENBHOTO KaHajia OT
«TOYKW» MOAKIIOYECHHS JaTYMKa JO MeCTa OTOOpaKeHHs HHPOPMAaLMK O 3HAYECHUH H3MEPSEMOTO TEXHO-
norudeckoro napamerpa. QUK BxiIodaeT KOHTPOJUIEP ¢ MOXYIAMH BBOAQ, & TAKXKE JIMHUM CBS3H MEXIY
HU3MEPHTENBEHBIMU KoMIoHeHTamu UK.

2 OIIEPAIINH ITOBEPKH
Ilepeuens oneparuii, KOTOpbIe BBIMONHAIOT Ipy noBepke MK, npusenen B Tabnumne 1.
Tabnuna 1
HanmenoBanue onepanuu Obs32TeNEHOCTS POBECHAS Homep myHkTa
ngn HIOBEpKE | Hacrosme
MEPBUYHOH | IEPHOMMICCKOH |\ ooy
1 BaemHuii ocMoTp Ja Ha 7.1
2 OnpoboBaHue Ja Ha 7.2
3 IlpoBepka ocuoBHo# norpemuoctu UK nox- Tla Tla 73
CHCTEMBI




3 CPEACTBA ITOBEPKH

3.1 CpencTsa noBepku NepBUYHBIX npeoGpa3oBateeii (NaTYMKOB) MpPHUBENECHBI B METOAMKAX
IOBEPKH Ha 3TH CPE/ICTBA H3MEPEHHIL.

3.2 Cpencrea nosepkn SUK: kamubparop MHOroyHKIHoHaTEHbH MC5-R (npenenst nomyc-
KaeMOH OCHOBHOH MOTPEITHOCTH BOCTIPOM3BEACHAS CHIIBI TIOCTOSHHOTO JJIEKTPHUYECKOTO TOKA B J(Ha-
nasoHe ot 0 10 25 MA +(0,02 % ot noka3zanus + 1,5 MKA)).

IIpumedanne — fomyckaeTcs HCIONB30BAHME APYTHX CPEICTB ITOBEPKH € XapaKTePUCTUKAMH,
HE XYK€ YKa3aHHLIX BBIE, a TAKKEe YHOBIETBOPSIOMMX TpebGoBammsM Ilpukasa Munnpomropra
Poccun ot 02.07.2015 Ne 1815.

4 TPEBOBAHMSI K KBAJIUOUKALUHU MOBEPUTEJIE

K nosepxe UK pmomyckaroT mu, ocBOMBIIHX paboTy ¢ OJCHCTEMON M HCIONB3YEeMEIMU 3Ta-
JIOHaMH, H3yIHBIOHX HACTOAIIYIO PEKOMEHIALHIO, aTTECTOBAHHBIX B COOTBETCTBHH ¢ ITP 50.2.012-94
«I'CU. Tlopsimok aTTecTanuu noBepuTeneit CPEIICTB H3MEPEHHIT .

S TPEBOBAHMSA BE3OIMACHOCTH

IIpu npoBeneHHH MOBEpKH HEOGXOIMUMO COBIMONATS Tpe6GoBaHus 6e30aCHOCTH, TIPeyCMOT-
pernsble «IlpaBunaMu TexHHYECKOH 3KCILTyaTalMu HICKTPOYCTAHOBOK IOTPEGUTENEH i IpaBUIaMHu
TEXHUKH O€30MacHOCTH IpH  OKCIUTyaTaluu 9AEKTPOYCTaHOBOK MOTpeGuTeNnelt» (W31 3),
I'OCT 12.2.007.0-75, TOCT 12.1.019-80, TOCT 223‘261-94, YKa3aHHAMH 10 6€30IacHOCTH, H3JI0-
KCHHLIMH B DYKOBOJCTBE MO IKCILTYyaTalUHH HA CHCPEMY, IPHMEHIEMBIE STATOHBI H BCIOMOIATEh-
Hoe 0bopyIoBaHHe,

6 YCJIOBHS OBEPKH U ITOITOTOBKA K HEIA

6.1 Ilepen HayaTOM OBEPKH NMOBEPHUTENH JOMKEH U3YYHTh PYKOBOJCTBO II0 SKCILTyaTaIllH{
IIOBEPAEMOH MTOACHCTEMB], STAIOHOB M JPYTHX TEXHUYECKHX CPEACTB, MCHOJIb3YEMBIX IIPH MIOBEPKE,
HACTOALLYIO METOZIMKY IIOBEPKH, IIPABHJIA TEXHHKH GE30IIaCHOCTH M CTPOTO UX COBIIONATS.

6.2 Tlepen 3KcIEpHMEHTANBHOM npoBepko# norpemnocreit K Bce u3aMepuTensHbie KoMmo-
HCHTBI, MCIIOIb3YEMBIE STANIOHB! H BCIIOMOTATENLHBR TEXHHYECKHE CPENCTBA AOJDKHBI GBITH oJro-
TOBJIEHBI K pabOTe B COOTBETCTBUH C YKa3aHHAMHU IKCIUTyaTaMOHHOM TOKYMEHTALHH Ha 3TH cpen-
CTBa H3MEPEHHIL.

6.3 Tlpu noBepke B paGoYHX YCIOBHAX SKCIUATalNU 3HAYEHHAS BIUSIONINX BEJINYMH, OKa3kl-
BAIOINX CYIIECTBCHHOC BIMAHHE HA NOTPEIHOCTE H3MepHTeIbHEIX KoMmoHeHToB MK crcTeM Tmoj-
JIEXKAT SKCHCPUMEHTAIBHOMY ONPE/ICICHUIO HETIOCPENCTBEHHO Mepe]] MPOBEPKOit norpemHoctH UK.
OTH 3HA4Y€HUs 3aHOCAT B NPOTOKON U HCIIONB3YIOT IS pacyeTa IpeesioB AONMYCKAEMBIX 3HAYCHHH
norpemsoctd UK B ycioBHAX oBepkH (11. 6.6), ciryxammmx KpHuTepueM npuroauoctu UK.

6.4 VCIOBHS OKpYXalOUIEH CPEeNpl, CIOXHUBIIMECS HA MOMEHT TIOBEPKH KaXIOro H3MEpH-
TCILHOTO KOMITOHEHTA Ha MECTE SKCILTyaTalli He JOJDKHBI BRIXOJUTD 3a PeAeNbl pabounXx yCIoBMil
NPUMEHEHNS, YKa3aHHbIX B HJI Ha cOOTBeTCTBYIOIIME H3MEPHTEIBHEIE KOMITOHEHTEL.

6.5 O6cnenoBanue yenosuit pabotsr MK MOACHCTEMBI B HX H3MEPHUTENIBHBIX KOMIIOHEHTOB
HPOBOJTUTCA:

- TIpH TPOBEICHUH MEPBUIHOH M neprouyedkoii (-HX) IIOBEpKax Ha MecTe IKCILTyaTalHH CH-
CTEMBI 1I0CJIE MOHTaXa M ONBITHOM 3KCIIyaTalluH,

- MPOBOJUTCSL 0GCIEN0OBaHHE KIMMATHYECKHK YCIIOBHH M CETH MUTAHAA B IIOMEIICHUAX, Tl
PasMeIICHbI H3MEPUTENBHBIE KOMIIOHEHTHI K crcTéMbr.

6.6 Ecim ycioBHA IIOBEPKH He NpeTepIeNny GyIecTBeHHbIX U3MEHEHHH, B Ka4EeCTBE MPE/IEiIhb-
HO foltyckaemoro 3HaueHus norpemnocts UK nomyckaercs HCmonb30BaTs 3Ha4eHHE, PACCIATAHHOE
TIpH NpeNbITYIeH MoBepKe TM60 IPpH NEePBHYHOM MOBEPKE.



IIpn o6HapyXeHMH 3aMETHBIX H3MEHEHHiT YCIOBHH 9KCILTyaTallMH W3MEPHUTENBHBIX KOMIIO-
HeHToB MK 1o cpaBHeHuIo ¢ mepBuuHOM mm NpeabIAyINel MOBEPKOi NPOBOAAT yTOYHSIOmEE 06-
CHIENOBAHHE YCIOBUH PabOTBI H3MEPHTENBHEIX KOMIOHEHTOB MK moncHcTeMb! Mo 1.6.5 U oueHuBa-
0T IpaHuIly IOMYyCKAaeMBIX 3HAYEHUI MOTPENIHOCTH KAHANA B 3THX YCIIOBHSIX.

JI11 XaXI0ro u3MepHTENHHOrO KoMmoHeHnTa UK PaCCYUTBIBAIOT MpPENEN AOMYCKAEMBIX 3Ha-
HEHHH TIOTPEIIHOCTH B PEANBHBIX YCIOBHAX noBepkH (cM. PIT 50-453-84) myTem yueta ocHOBHOI 1
AOMOJHATE/IEHBIX [OTPEMTHOCTEH OT BIMAIOMMX (aKTOPOB HA MOMEHT IIOBEPKH, OLICHEHHEIMH B CO-
OTBETCTBHH C 11.6.3.

Hpenens nomyckaemoit norpemnoctn UK B pabounx (haKTHYecKHX) ycIOBUSX PacCYHUMTBI-
BatoT 10 Gopmyite (1).

(1)

A]/[[( = i-l’l Z (Axomn )2
i=]

rue:
/A - TPENeNBI JOMyCKaeMbIX 3HAYEHHUiL norpemnocty UK B pabounx ycnousx

A..., - TIPEAETBI IOMycKaeMoii 3HaYeH TIOrPEIIHOCTH H3MEPUTENBLHBIX KOMIOHEHTOB UK,
BKIII04as BTOPHYHYIO (JIEKTPHYECKYIO) 4acTh B (haKTHYECKHX YCIIOBHSAX TPOBENCHHS MCIBITAHHI,

BBIYHCIISIOT 110 hopMyrie (2)
A=A+ 2 A (2
i=l..n

rne A, - Mpeaesn AOMyCKAaeMbIX 3HAYEHHH OCHOBHOM NOTPEITHOCTH H3MEPHTEIBHOIO KOMIIO-

HEHTa,;
A; - Ipenen nomycKaeMoH NOMOTHATENBHOM MOTPEITHOCTH H3MEPHTENPHOIO KOMIIOHEHTA,

BKJIIOYask BTOPHUHYIO (JJIEKTPHUYECKYIO) HacTh (A, paccuuTeIBaeMBIe 110 Gopmyte (3)) or i-ro Bim-
AroLIero (axropa npH obmeM yuche » YYHUTEIBACMBIX BIMAIOIINX (aKTOPOB;

6.7 IlpoBepsroT HanMuue CIIEAYIOIUX TOKYMEHTOB:

- nepeynsa UK, Bxoasmux B coctas CHCTEMBI, ITOJIEXAIIUX TIOBEPKE;

- OKCILTyaTallMOHHOR OKYMEHTAIMH Ha H3MEPHTENbHBIE KOMIOHEHTH! B cocTape MK H, IpA
HaJIM91H, Ha TIOACHCTEMY B LIEJIOM;

- IPOTOKOJIOB IIPEABIXYIEH MOBEPKH (NIPH NEPHOAMIECKOH TIOBEPKe);

- TIPOTOKOJIOB H3MEPEHHH (AKTHYECKHX 3HAYEHHMH YCIOBHI 3KCIUTYaTalluk CHCTEMbI U Ipa-
HHIl HX W3MEHEHMs (TEMIEPATYpHl, BIAXHOCTH BO3AYyXa, HaNpsOKCHUS MUTaHHS B MOMELICHUAX, B
KOTOPBIX pa3sMEIUEeHB! H3MEPHTENbHBIE KoMIoHeHTH UK);

- CBUJICTEIIBCTB O IIOBEPKE JATYNKOB, BXOAAMMX B cocTaB MK cHCTEMEL.

7 IIPOBEJJEHHUE IIOBEPKU

7.1 Bueurnuit ocMotp

Ipu npoBenenuy BHelHEr0 OCMOTpPA TOKHO GBITH YCTaHOBJIEHO:

- KOMIUICKTHOCTb HOACHCTEMBI,

- OTCYTCTBHC MCXaHMYECCKHX MOBPEXIEHHH, KOPPO3HH, HAPYIIEHHS OKPHITHAA, H30JIA1IHH,
OTCYTCTBHE ApYrux nedexrtoB. Taxxke IpH HEOHXOMUMOCTH IPOBEPSAIOT HANMYHE IIOMO, OTTHCKOB
TIOBEPHTENBHBIX KJIEHM M HEOGXOMMMEBIX Ha/THCEH Ha HAPYKHBIX MAHE/IIX pu6opoBs.

7.2 Onpobosanue

7.2.1 IIpu onpo6osanuu UK noacucreMsr IIPOBEPSETCA:

- pPaboTOCTIOCOGHOCTE KOHTPOJIIEPHOTO 000pyIOBaHuUs!, KAHAJIOB CBS3H;

- paBoTOCIIOCOGHOCTE MPOrPaMMHOTO ObeCIeYeHMs (I10), B ToM umcIte cucTeMB! BH3yaH3a-
MM H3MEPAEMBIX TEXHOJNIOTHIECKHX [1APaMETPOB;

- MOATBEPXKACHHE HaeHTH)uKanuu [10.



7.2.2 PaborococoGHOCTE 060pyI0BaHUS, KAHATIOB CBS3H H 110 OCYINECTBIIACTCS IYTEM BBI-
BOJIa MH(OPMAIIUK O TEKYIHX TEXHOMOTHYECKHX napametpax Ha APM onepatopa ¢ nmomomslo ce-
uanu3upoBaHHOTo 110 «Tabmuis! 1 rpadukmy.

7.2.3 TlonrBepxnenue unenTndukamun 110 yTBepkAeHHOMY Tully CH 3akmodaercs B mpo-
BEPKE HICHTH(HKAMOHHOTO HAHMEHOBaHHS H HOMepa BepcHH 110, IYTEM BBLI30BA JaHHBIX U3 pa3-
JieJia «CIpaBKay.

7.2.4 Pe3ynprartel onpo6oBaHHS CUHTAIOTCS T0JIOXUTENbHBIME, ecii UK noacucremsr ¢pyHk-
HHOHHPYIOT B COOTBETCTBHH C IKCIUTyaTallHOHHOH NOKYMEHTALHEH, 3HAUYEHHS TEXHOTOTHYESCKHX IIa-
PaMeTpoOB KOPpeKTHO oTobpakaroTcs Ha APM onepatopa, a HIeHTU()HKAMOHHbIC NaHHBIe (IpH3HA-
kH) ITO cOOTBETCTBYIOT 3asBNEHHBIM B KCILTYaTALHOHHO JNOKYMEHTALUH U OITUCAHHH THIIA.

7.3 Ilposepka ocHOBHOI norpemuocty MK moacucreMsr

7.3.1 Toepxy UK noacucTeMbr mpoBOAST PaCYCTHO-3KCIIEPHMEHTAIILHEIM METOOM: YCIIOB-
HO JIENAT KaHal Ha MEPBHIHYIO (JaTYMK) H BTOPHUHYIO (OT «TOYKH)» NOAKIIOUEHHS JATIHKA 10 Me-
CTa 0TOOpaKeHHs MH(OPMALMH O 3HAYEHHH H3MEPAEMOTO TEXHONOIHUESCKOro napameTpa) 4acTH.

7.3.2 Ilepsuuneie npeobpasoBatenu (qaTdukm), HCIIOJIb3yEMBIE B CHCTEME, BHeCeHEI B Dejie-
PaJIbHBIH HHPOPMALOHHEIN GOHA MO 06EeCeYeHHIO eIHHCTBA U3MEPCHHUH M UMEIOT METOUKH II0-
BEPKH, 10 KOTOPBIM OHM MOBEPSIOTCS B YCTAHOBICHHOM HOPSIKE.

7.3.3 TloBepka DUK moacucTeMsr.

Iosepka SUK moncucTeMs! IPOBORUTCA 1O MeCTy 9KCILTyaTal{H.

IIposepky morpemroctst DUK MpoBOIST B H3T0KEHHOMH HIKE ITOCJIEA0BATEIFHOCTH

- Ha BXoZ( niposepsiemoro MK BMecTo nmepiyHOro m3mMepuTensHoro npeobpasoBarens (naTum-
Ka) MO/KJIIOYAIOT 3TaNOHHbIHA Kamubparop;

- BBIOMpAIOT 5 mpoBepsieMbIX Touek Zi (cTonGen 1 TaGmmmp 2, Hampumep, 0; 25; 50; 75 u
100 % muanasona) o ManasoHy BEIXOZHOTO TnapaMmeTpa (COOTBETCTBYIOIIEMY IHaNa30Hy BXOAHOIO
curnana JUK);

- OT 3TAJIOHHOTO KanubpaTopa NOAAIOT CHTHAIBI CHJIBI TOCTOSHHOTO Toka Xi (cTonbex 2 Tab-
MU 2, HaripuMep, 4; 8; 12; 16 u 20 MA), COOTBETCTBYIOIIHUE 3HAYEHHIM Zi,

- CUMTBHIBAIOT HE MeHee 4-X oTcueToB Yi Ha BBIXOj€e moBepsemoro UK (c nucnines APM orne-
Pa) B €IMHHIAX H3MEPAEMOTO (PH3UUECKOrO NapameTpa M 3alUCHIBAIOT 3HAYEHHSA B COOTBETCTBYIO-
YO CTPOKY cTonbua 3 Tabiumel 2;

- PaCCUMTLIBAIOT 3HAUCHAE NOMyCcKaeMoi abcomoTHol morpemuocTH DUK AjmK, BEIpaeH-
HOE B eI1HMLIAX H3MEPAEMOro (U3MIECKOro Iapamerpa no Gopmyie:

= 4 SHK D (3)
100%
TIC ¥ 5uc - MPEACIEL JOIMYCKaeMOH OCHOBHOM NpuBenenHoii DUK, Bkmovaromeit KOHTpOJILIEP

IUK

C MOZAYJISIMH BBOJA;
D~ nnanason u3Mepenuii mepBUYHOTO MpeobpasoBarelis (Zmax - Zmin ), TIPUBEICHHBIN K JHa-
Ia30Hy BXoAHOro curaana JUK;

Tabmuna 2
Bxonwo# curnan y AGcomotnas norpem- | ITpexens gomycka-
Brrxoanoii curna, . o .
C[MHHULEI  U3Me- eIL. H3MEDICMOTro HOCTB B IIpOBEpSIeMOi | eMoii OCHOBHO# a6-
psgeMoro  mapa-| MA A p TOYKE, €/I. K3MEPAEMOT'O | COMIIOTHOM IOrpen-
napaMeTpa ’
MeTpa rnapaMerpa HoctH DUK
Z; X Yi A; Aspk
1 2 3 4 5




- 3a OIeHKy abcomoTHO# norpemHocTd Ai B i-H NpoBepseMOil TOYKE MPHHHMAIOT 3HAYCHHE,
BBIYHCIsEMOe 10 opmyne: Ai=max {|Zi - Yi|}, 3anocaT ero B cronben 4 Tabiume: 2;

- H3JIOXKEHHBIE BHIIIIE ONEpallHy OBTOPAIOT JUls BCeX mpoBepseMbiX Todek UK;
- €CJIH JUIA KaXI0H MpoBepseMOi TOYKH i BBIIOIHAIOTCS HEPABEHCTBA:
| Al < | Asec ], G=1..5),
nposepsiemslii UK cunTaior rogasM,
eciH X0t Obl 01HO, Mmoboe U3 ITHX HepaBeHCTB He BuinonHsercs - UK Gpakyror.

AHAIOTHYHYIO NPONEAypYy BhIMOMHAIOT JuiA Beex MK, mouiexamux nosepke.
O6nem npoBeeHHO# MOBepKH (TiepedeHs noBepeHnsx UK) npHBOAAT B CBHAETENBCTBE O MO-
BEPKE MJIH B MPHJIOKCHHH K HEMY.

8 O®OPMJIEHHE PE3YJIbTATOB IIOBEPKH

8.1 Ilpu MONOKATENBHBIX Pe3y/IbTaTax NoBepKH OpOPMIAIOT CBHAETENLCTBO O TIOBEPKE MO/~
cucteMsl (¢ ykasanuem UK, npomeamux nosepky ¢ nojokHTeNbHEIM pe3yabTaToM) 1o gopme [Tpu-
noxenus 1 k «Ilopsaky mpoBeieHHs NOBEPKH CPEJICTB H3MEPEHHH, TPeOOBAHUAM K 3HAKY TOBEPKH H
COZIEPXXAHHIO CBHIETENBCTBA O MOBEPKH», yTBep)AeHHOMY [Ipukasom Munmpomropra Poccun ot
02.07.2015 r. Ne 1815 (manee — ITopsnok).

8.2 Eci pe3ynbraTsl noBepku kakux-mb6o UK orpunaresHsl, Ha 3TH KaHATBI BHITHCHIBAET-
Cs M3BECIICHAE O HENPHIOHOCTH K NMpuMeHeHHIo 1o opme [Tpunoxenns 2 k [Mopsaxy.

7
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