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[IPEOBPA30BATEJI [IEPEMEIEHMS TOKOBUXPEBBIE BN-3300XL

METOIUKA ITOBEPKH
MIT 204/3-16-2020

- OBLIHE HOHO)KEHI/I}I.

Hactosmas  MeToJuka pacnpocrpaerTCﬂ ., Ha npeobpasoBareqd  NEePEMELICHHA
TokoBuxpeBble BN-3300XL (manee - npeoGpasosarenn), w3rotTopjicHHEe Qupmoit «Bently
Nevada, LLC.», CILIIA ¥ ycTaHaBNMBaeT METOAMKY HX NEPBUYHON M IEPHOAUYECKOH MOBEPOK.

HWHTepBa Mex 1y NOBEpKaMH - 2 roja.

IIpu npoBefeHMH NMOBEPKH JODKHA GBITh 0GecneyeHa MpoCaeKHMBAEMOCTb NOBEPAEMOTo
CHU k TocyaapcTBEeHHOMY NMEPBUYHOMY ITajlOHY €JUHML JUIMHBI, CKODOCTH H YCKOPCHHA TIpH
koneGarensHoM ABXeHUuH TBepaoro Tena (DT 58-2018). [Ipu npoBeneHHH MOBEPKU B Ka4€CTBE
CPEICTB TIOBEPKH JOJDKEH MCIONB30BATHCA 3TANOH Mo ['0CyaapcTBeHHOM MOBEPOYHOH cXeMe Iis
CPeICTB H3MepeHMii BHOpONEpeMeIleHHs, BHOPOCKOPOCTH, BMOPOYCKOPEHHMS W YyIJIOBOTO
YCKOpEHHs,  YTBEPXKIACHHOM npukasoM @efepalbHOrO  areHTCTBa [0 TEXHHYSCKOMY
peryIMpoBaHMUIO M MeTposioruy ot 27.12.2018 r. Ne 2772.

TIpu ompeeneH!H METPOJIOTHIECKHX XapaKTEPHCTHK MOBEPSEMOr0 CPEACTBA H3MEPEHHH
HCTIONB3YETCS METOJ NpPAMBIX H3MEPEHHMH B COOTBETCTBMM ¢ ['0CyNapCTBEHHOM MOBEPOUHOH
CXeMOl Ui CPEICTB H3MepeHMii BHOponepeMelleHus, BHOPOCKOPOCTH, BHOPOYCKOPEHHA H
YIJIOBOTO YCKOPEHHs, yTBEpXKACHHOH npukasoM (DenepajlbHOr0 areHTCTBA IO TEXHHYECKOMY
PErYJIHPOBaHHUIO M MeTposioruu ot 27.12.2018 r. Ne 2772.

MeTonuKka NOBEpKH HOMYCKAeT [POBEJCHUE NOBEPKH OTACIBHBIX aBTOHOMHBIX 610K0B U3
COCTaBa CpeCTBa M3MEPEHHMil (IaTIMKA MM MPOKCHMETPA) C YKa3aHUeM 00BbeMa BBINONHEHHOH
TNOBEPKH B CBMAETEIBCTBE O MOBEPKE M (MJIK) B [acropre.



1. TTepeuens ornepaLuii MOBEPKH CPECTBA U3MEPEHHH.

1.1TIpy mnpoBefeHWM MepBUYHON ¥ MEpHOJMYECKOH MNOBepok mpeobpasoBarelneH
nepeMeitienuss TokoBUXpeBbIX BN-3300XL BEIMONHSAIOT ONEpaLlH, YKa3aHHBIE B

tabnuue 1.
Tabnuua 1
[IpoBencuue
HaumeHoBaHuUe onepauuu Homep myHkTa onepauny Ipy MOBCPKE
NEPBUYHOH | NEPHOAHYECKOH

1 2 3 4
BrewmHuit ocMoTp 6 aa Ja
Onpo6oBaHue 7 Ja Ja
OnpepenieHne HEMMHEMHOCTH aMIUTUTY AHOH 8.1 na Ja
XapaKTepUCTHKH
Onpeznenenne HepaBHOMEPHOCTH 8.2 na pit:|
YaCTOTHOH XapaKTEpPUCTHKH
OnpeneneHue OCHOBHOM OTHOCHTENBHOM 8.3 aa pic:]
MOTPELIHOCTH U3MEPEHHUIT 0CEBOro
CMeEIIeHWs

1.2 Tlpu mnonyyeHHH OTPHUUATENEHOrO pe3yibTaTa KakoH-mMbO ornepaudy TOBEPKH
JanbHenas NOBEPKa He MPOBOJMTCH, M PE3yJIbTATH 0hOPMISIOTCS B COOTBETCTBHH C 1. 8.3.

1.3 Jlomyckaercs MpoBeJeHHE MOBEPKU OTAEIBHOTO aBTOHOMHOrO OJIOKa (HaT4MKa WM
reHepatopa rapMOHHYECKUX KoJieGaHuii (MPOKCUMETpPa)) U3 COCTaBa CPElCTBA M3MEPEHUH, TaK KaK
OHH SBJISIOTCS B3aUMO3aMEHAEMbIMH.

2. TpeGoBaHHs K YCIOBHAM MPOBEAEHHUS MOBEPKH.
2.1. Tlpu npoBeeHUH TIOBEPKH AOJDKHEI OBITH COOMIOAEHEI CEAYIOLIME YCIOBUA:
- TEMIIepaTypa OKpyxarollero Bosayxa: 23 +5 °C

- OTHOCHTE/IBHAS BJIAXXHOCTB OKpY2Kaloluero Bo3nyxa He 6onee 80 %

2.2. Tlepex mnpoBeneHueM IOBepKH mpeoOpasoBaTenb NOMKEH OBITH TOATOTOBJIEH K
paboTe B COOTBETCTBUM 3KCIUTYaTallMOHHON JOKYMEHTALIUEH.

3. Tpe6oBaHus K crieLiHaINCTaM, OCYIIECTBIAIOIIUM MIOBEPKY.
3.1. K noBepke AOMyCKAalOTCA IMla, UMEWOIIMe HeoOXOAUMBblE HaBBIKM MO paboTe ¢
NoA0GHBIMH CpeICTBAMH W3MEPEHHIA, BKIIIOYas NepeyrciieHHbIe B Tabnulle 2, ¥ 03HaKOMJIEHHBIMH
C 9KCIUTyaTaLMOHHOW JOKyMEHTalMel Ha JaTYUKU U JaHHOH METOAMKOHN MOBEPKH.

4, MCTPOIIOFI/I'-ICCKHC H TEXHUYCCKHE TpC60BaHI/lH K CpeacTBaM IMOBEPKH.

4.1. Ilpu mnpoBegeHMH TOBEpKM HeoOXOAMMO NPHMEHATh CPEACTBA TMOBEPKH,
NpUBeeHHBIE B Tabauue 2.



Tabauua 2

Homep | HaumeHoBaHWe W THN OCHOBHOTO WIM BCIOMOraTeNbHOTO CPEACTBA TOBEPKH,
MyHKTa | 0603HAYEHHE JOKYyMEHTa, PeIIaMEHTHPYIOIEro TeXHUueckue TpeGoBanus 1 (1)
TNIOBEPKH | METPOJIOTHYECKHE i OCHOBHBEIE TEXHMYECKHE XapaKTepHCTHKH.

7.2 TToBepouHas BUOPOYCTAHOBKA 2-TO paspsja Mo Nnprkasy PelepalbHOro areHTCTsa o
7.3 TEeXHHUECKOMY PeTYIHpoBaHKIo U Metposorun Ne 2772 ot 27.12.2018 .

7.4 Mynsrumetp 3458A (per. Ne 25900-03)

7.5 TonoBka MUKpoMeTpHyeckas urdposast cepyn 164 (Juanason uamepeHuii ot 0 1o

50 mMm, norpemsocts £0,003 Mm) (per. Ne 33793-07)
MyneTuMetp 3458A (per. Ne 25900-03)

IIpumevanue — Ilpu TOCTYIIIEHNM B TOBEPKY OTAENBHO JaT4HMKa W3 COCTaBa
npeoGpasoBarens, HeOGXOAUMO HCIONBE30BATh IOBEPEHHBIH MPOKCUMETP BN-3300XL xax
BCIIOMOTaTENbHOE CPEACTBO MOBEPKHU.

42. Bce mnpumensempie CH [0mxHBI ObITh TOBEPEHBHl M MMETh JCHCTBYIOLICE
CBHJIETENIECTBO O NMOBEPKE.

4.3. [loryckaeTcst IPUMEHATH APYTHe CPEACTBA MOBEPKH, HE NPUBEICHHBIE B MIEPEYHE, HO
obecneyuBarole onpeaeneHue (KOHTPOJb) METPOJIOTHYECKHX XapaKTEPUCTHK TMOBEPsSCMBIX
CpeJCTB U3MepeHHH ¢ TpebyeMol TOUHOCTHIO.

5. Tpe6oBanus (ycnosus) no obecneveHnIo 6€30MacHOCTH NPOBEASHUS MOBEPKH.

5.1. K npoBeeHUIO NOBEPKH AOMYCKAKOTCA JIML@A, MPOLIeINe HHCTPYKTAK M0 TEXHHKE
06e30nacHOCTH.

5.2. Tlpu paboTe ¢ cpeicTBamy IOBEPKH M TOBEPAEMBIM NpeobpasoBaTeneM JOJKHEI
ObITh  coOmomgeHsl  TpeboBaHHs ~ O€30MacHOCTH, OrOBOPEHHBIE B COOTBETCTBYIOLLIEH
IKCTITYaTallMOHHO! JOKYMEHTALHH.

6 Buewmnuit 0cMOTP CpeACTBa U3MEPEHUH

Ilpy BHEUIHEM OCMOTpE YCTaHABIHMBAIOT COOTBETCTBME KOMIUIEKTHOCTH M MapKHPOBKH
TpeGOBaHUAM IKCIUTYyaTallHOHHOH JOKYMEHTAalMH, @& TakKe OTCYTCTBUE MEXAHMYCCKHX
TOBpEX/EHUH KOPIYCOB, COENMHHMTENbHEIX KaGeneil M pa3beMoB. B ciyuae oOHapykeHHs
HECOOTBETCTBMSA XOTA OBl 1O OJHOMY M3 BHIENepeYucleHHEX TpeboBaHuii noBepka
rpeKparaercs.




7 [ToaroToBKa K MOBEPKE M OMPOGOBaHHE CPeICTBA U3MEpEHH

TpoBepsioT paGoToCOCOBHOCTS MpeoGpasoBaTellsa B COOTBETCTBUM € IKCILTYaTalHOHHON
JOKYMEHTaLMeEH.

IIpy NOATOTOBKE K TMPOBEIEHUIO MOBEPKH JOMKHO OBITH YCTAHOBJIEHO COOTBETCTBHE
CeAYIOLIUM TpeOOBaHUSAM:

- OTCYTCTBME MEXaHHUECKUX TIOBPEX/IEHUA KOPITYCca, COEIMHUTENBHBIX Kabernet u d/ek-
TPUUYECKUX pa3bEMOB,;

- pe3bGOBBIE YACTH HNEKTPHYECKUX PasbeMOB HE JODKHEl MMETh BHAMMBIX TOBPEXKICHHH.

B cayuae HECOOTBETCTBMS XOTA OBl ONHOMY W3 BHIIE YKa3aHHBIX TpeOOBaHHH,
npeoOpa3oBaTenb CYUTAETCS HENPUrOJHBIM K TNPMMEHCHHIO, TMOBEPKA HE MNPOU3BOAMTCA 10O
YCTpaHEHUs BBISBJICHHBIX 3aMEYaHHii.

Bce npu6Opsl AOMKHE GBITE MPOrpeTs! U MOArOTOBNEHE! K paloTe B COOTBETCTBHH CO
CBOMM PYKOBOJICTBOM IO 3KCITYaTaLllH.

8. OnpesieneHye METPOJIOTHYECKHX XapaKTEePUCTHK CPEJICTBA M3MEPeHHH

8.1. OnpepeneHne HENMHEHHOCTH aMILTUTYIHOM XapaKTepHCTUKH.

3akperisioT Ha BuGpocTone obpasel MeTallia, BUOPALMIO KOTOpOro mpeobpasoBareis
JOIKEH TpeobpasoBEIBaTh B AJEKTpHYeckuit curHa. I1nockocTs 06pasia MeTalna J0/DKHa OBITH
NepneHAMKyIsSpHa K HampaBieHuio koneGanuit BuGpocrona. JlaTumk npeobpa3oBarens ¢
MOMOIIBIO CTIENMAIBLHOTO KPOHIUTEHHA YCTaHABIMBAIOT Hajl o0OpasLoM MeTallia Ha pacCTOSHHH,
YKa3aHHOM B NacTopTe (CepelvHa Iuana3’oHa M3MepeHMi, eCliM He yKasaH B MacropTe), TaKnM
06pa3oM, 4TOOH HarpaBeHHe TMIABHON OCH YYBCTBUTENLHOCTH Mpeobpa3oBaTenis COBMAAAo C
HamnpasjieHreM konebaHuii BHOpocToNa.

ITpumeuanue — OGpasel] MeTal1a, TPUMEHSEMBI MPH MOBEPKE, U3rOTaBJIMBAIOT B dopme
JIMCKA TONIKHOK oT 5 o 10 MM M auametpoM oT 15 1o 50 MM (HO He MEHee ABYX AHaMEeTpOB
M3MEPUTENILHON KaTYLIKy NpeoOpazoBaTesisa) U3 MeTallla TOH XKe MapKH, YTO ¥ MapKa MeTajlla, 13
KOTOPOTO H3TOTOBJEHA TOBEPXHOCTb, MepeMelleHHe KOTOpoH mpeobpasyer B JICKTPHYECKHMH
CHTHaJ Npeobpasopates (HaNpUMep, CTallb Bajla POTOpa TYPOUHEI WIIM TeHEpaTopa).

B COOTBETCTBHH C 3KCILTyaTalOHHON JOKyMeHTalkel MOJKIIOYaloT AaTYHK KabeseM K
BXOJZy TpokcuMeTpa. Ha BuGpocTOIIe 3aKal0T JeHCTBUTENbHOE 3HAaYEHHE BUOpONepeMelICHMA S
Ha 6a30Boii yactoTe 40 'l He MeHee YeM MAThL TOYEK AMana3oHa U3MEPEHUH, BKJII0Yas BEpXHUH U
HIDKHMH mipefensl. [locneoBaTeNbHO 3aJalOT 3HaueHHA BUOpoOnepeMelleHus, CUHMTBIBAIOT
3HAayeHHs HANPDKEHWS T0 MyIBTUMETPY M ONPEeJeNsiioT 3HaueHuss  koapuuMeHTa
nipeoOpasoBanus K; 1t KaXJ0H TOUKH H3MEPEHU.

Hpumeyanue - TIpy HEBO3MOXKHOCTH 3a/aHUs TPeByeMOro 3HaueHHs BUGpOnepeMeLleHH
Ha Ga30BOM YacTOTe HENMHEMHOCTh AMILTMTYJHOW XapaKTePUCTHUKH ONMpEACNAIOT Ha OXHOW M3
YacTOT, NpHUHaANexamed paGoueMy [AManasoHy 4YacTOT, Ha KOTOPOM BO3MOXHO 3aJaHHE
TpeOyeMoro 3HaueHus.

HenMHeHOCTh aMILIMTYAHON XapaKTepUCTHKU ONpeaensioT no gopmyne (1):
_ K i_ch o
6 =——=-100,% €))
cp
rae K; — xoaduument npeoGpa3oBaHus NpH i-TOM 3HAYEHHH BMOpONEpEMELICHHUS,
paccuuTaHHbIi no gopmyie (2):



JlelicTBUTENbHOE 3HaueHWe KodhduuueHTa mnpeobpasoBaHua K; ONpemessAlOT 1o
dbopmyne:

K; = %—f—, (MB/MKM) (2)

rae Us — u3MepeHHOE 3Ha4YeHWE HaNpsKEHWs Ha BHIXOAE TNPOKCHMETpa € TMOMOIILBIO
MynbTUMETpa, MB;

S; — 3HaueHHs BUOpONEepeMeLeHNs, 3a1aBacMbIe TAIOHHOH BHOPOYCTaHOBKOM, B i-Toi
TOYKE U3MEPEHUH, MKM;

K, - cpemHee apudmermyeckoe 3HaueHHe Koddduumenta npeoGpasoBaHM,
BEIYMCIIEHHOE 10 (opMyJie:

n

K, = —i:-lﬁ, MB/MKM (MA/MM) 3)

TAe m — 4YHCIO 3HaYCHHUMH 3aJlaBaeMoii (bmnqecmﬁ BC€JIHYHUHBEI MNPpH OINPEACICHHA
HEJIMHEHHOCTH aMH.TlI/ITyIIHOﬁ XapaKTCpHCTHKH.

[TpeoGpasoBaresns cyuTaeTcs NpOLWIEAIINM MTOBEPKY M0 JAHHOMY IyHKTY METOJMKH, €CIIH
NoJIy4YeHHEIE 3HaYeHUs HeNMMHEMHOCTH He npeBbimaroT 1,5 %.

8.2. OnpeneneHre HepaBHOMEPHOCTH YaCTOTHON XapaKTEPHUCTHKH.

HepaBHOMEpPHOCTh YaCTOTHOM XapaKTEPUCTHKH OMNpPEACNAIOT HE MEHee YeM Ha JecATH
3HaueHUAX paboyYero auanasoHa 4acToT npeobpa3oBaTelsd, BKIOYas HIKHUHA 1 BEPXHHUIA Npe/elbl
IpanasoHa TMpH 3HAYEHHsX BHOpONepeMeleHHss He MEHee 5 MKM. YCTaHaBIWBAIOT
npeobpasoBarels B COOTBETCTBMM C M. 7.3 M TOCIEAOBATENbHO 33/Ial0T  3Ha4YeHHA
BuOponepeMelieHdss Ha dactoTax pabouero auanasoHa. s KaXZoro 3Ha4e€HHs YacTOTH
BEIYMCIIAIOT 3HaYeHue Koddduumenta npeodpazoanus no gopmyie (2). Mcrnonssys nojayyeHHbIe
3HAYEHHs CPEJHEro apuMETHYECKOro 3HaueHus Koddouuuenta nmpeobpasoBaHuii Ha Ga3zoBok
YacToTe B M. 7.3 BBIYMCIISIOT HEPABHOMEPHOCTE YaCTOTHOH XapaKTEPUCTHKH Y IO GopMmyie:

Ki—K
=——=2.100, % 4)
ch
rae K, — cpemsee apudmernueckoe 3HaueHHe koddduumenta mnpeobpazoBaHus,

BBIYHCJIEHHOE B IT. 7.3.

IMpeoGpa3oBarenb cUUTAaETCS MPOIIEIIINAM MOBEPKY M0 JAHHOMY MyHKTY METOAMKH, €CIIH
MOJIyYeHHEIe 3Ha4YeHUs: HEPaBHOMEPHOCTH He NpeBblatoT £2,5 %.

8.3. OnpeneneHHe OCHOBHOM OTHOCHTENBHOHM MOTPEIIHOCTH M3MEPEHHS OCEBOTO
CMELIEHHS.

JlaTuyuk npeoGpa3oBarels yCTaHABIMBAOT Ha ClIENHATBHOM NPHUCIIOCOOIEHHE C TOJIOBKOH
MHKPOMETPHYECKO# HanpoTHB oOpaslia MeTa/lla Ha pacCTOSHHM HavyalbHOro 3a30pa, yKa3aHHOro
B Nacriopte Ha npeo6paszosareb (CepearHa AMana3OHa U3MEPEHHH, €CliM HE yKa3aH B Nacropre),
TakuM 06pa3oM, 4TOOB! HampaBjeHHe TJaBHOM OCH YYBCTBHTENBHOCTH NpeobpasoBatens ObLio
NEPNEHANKYIAPHO K TUIOCKOCTH ofpasua Meramna. Brixoa npoxcuMeTrpa MNOAKIIOYAIOT K
MyJIETUMETpPY. DUKCHPYIOT HaYallbHOE 3HAUYEHHE HampshHkeHHs Ha BrIxoJie O10Ka peoGpa3oBaHuil.



[TocnenoBarenbHO 3aJalOT 3HAYEHUS] OCEBOTO CMEIIEHHUS M3 Juana3oHa M3MEpeHUH ¢
maroM 0,5 mm. Jlns KaxAOHW KOHTPOJBHOM TOUKM CUMUTBIBAIOT COOTBETCTBYIOLIME 3HAYECHMs
HaIps)KeHUsl Ha BBIXOJE 10 MYJIbTHUMETpY. PaccunTeiBatoT k03¢ duumeHT npeodpa3oBanus K; 1
Ka)XZI0¥ KOHTPOJbHON TOUYKHK no popmyJe (5):

U -
K == %o Bimm )

i—So
rae U; — u3MepeHHOe B i-TOM TOYKHM 3HAU€HHE HANpsKeHHUs Ha BBIXOJE MPOKCUMETpa C
MOMOILBIO MYJIBTUMETpA, B;
Up — u3MepeHHOoe 3HaYeHHe HampsHKeHUs B Ha4aJIbHOM TOUKU U3MepeHUH, B;
Sy — 3HaYeHHe OCEeBOro CMEIIeHUs 3aJaHHOe B HaUaJbHOW TOYKU U3MEPEHUH, MKM.
S; — 3HaYUEHHE OCEBOr0 CMEILEHHUs 3alaHHOE B i-TOW TOUKE UBMEPEHU, MKM.

OTHOcHTEIbHAS MOTPEIIHOCTD ONpeaenseTcs no Gopmyne:
oy = X 100, 6
em = — 100, % (6)
Kep
rae K, — cpentee apudmeTHueckoe 3HaueHHe KosdduumenTa npeodpas3oBaHus.

[IpeoGpa3zoBarenb cuuTaeTCsi MPOLIEALIMM [MOBEPKY M0 JaHHOMY MYHKTY METOJMKH, €CIu
TMOJIy4Y€HHbIE 3HAYEHUS OTHOCUTENILHOM MOTPEeLIHOCTH He MpeBbIaloT £3 %o.

9. HOJITBep)Kﬂ,eHHC COOTBETCTBUA CPEACTBA UBMEPEHHSA METPOJIOTUYECKHUM Tpe6OBaHI/lHM

[IpeoOpa3oBarenb cuMTaeTCsi MPUIOAHBIM K  MPUMEHEHHUIO  (COOTBETCTBYIOLIMM
METPOJIOTMYECKUM TpeOOBaHUAM) €C/IM OH TMpoLUe] MOBEPKY MO Ka)XAOMYy IyHKTY JaHHOM
METOAMKM M BCE€ MaKcUMalbHble 3HaueHHUs HeauHeHocTH AX, HepaBHoOMepHocTH UYX u
NPUBEJEHHON TMOTPEeIIHOCTH H3MEPEHU OCEeBOro CMEILEHUs HE TPEBBIAIOT JOMYCTUMBIX
3HAYE€HWH, YKa3aHHBIX B ONMUCAHUU THMA.

10. OdopMmieHue pe3yabTaToB MOBEPKU

10.1. IlpeoGpa3oBaTenu, mnpouieauide TI[OBEPKY C MOJOXKUTEIbHBIM PE3YJbTaTOM,
MPU3HAIOTCS TOAHBIMU U IOTYCKAIOTCS K PUMEHEHHUIO.

Pesynprathl moBepku mnpeoOpazoBaTeneil MOATBEPIKAAIOTCS CBEACHUAMM O pe3yJibTaTax
TIOBEPKH CpPEACTB M3MEpeHHi, BKIOYeHHbIMU B DenepanbHblii MHPOPMALMOHHBIH (GOHA MO
obecrieueHnIo eIMHCTBA M3MepeHuit. [10 3asBieHHI0 Biajesblia CpeaCTBa U3MEPEHUH WU JIULA,
NpeACTaBUBLIETO €ro Ha MOBEPKY, BbIAAETCS CBUAETEILCTBO O MOBEPKE CPEICTBA U3MEPEHHIA.

10.2. Tlpu oTpuuarenbHBIX pe3yJabTaTaX IOBEPKH B COOTBETCTBUM C JAEHCTBYHOILMM
3aKOHOJATENIbCTBOM B obnacTh obecriedyeHus: eauHCTBa u3MepeHuit P Ha mnpeoOpaszoBarteb
oopmIIsieTcs: U3BEILEHHE O HEMPUTOAHOCTH K MPUMEHEHHMIO.

10.3. ITporokon noBepku oopmiisieTcs B IPOU3BOJIBHOM BUJIE
3am. HavajbHUKa oTena 204
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