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[IPEOBPA30BATEJIM TTEPEMEILIEHWA TOKOBUXPEBBIE BN-3300XL

METOJIUKA ITOBEPKH

OBLLME ITOJIOXKEHU A

Hacrosmas wmeroauka pacnpocTpaHsercs Ha  npeoOpasoBarend  MepeMelleHus
TokoBuxpeselie BN-3300XL (nanee - npeoGpa3oBarenu), usrotoeiaextsie Gupmoii «Bently Nevada,
LLC.», CILIA 1 ycTaHaBIHBaeT METOAMKY MX MEPBHYHONH M NEPHOANYECKOH MOBEPOK.

Hurepsan Mex 1y noBepkaMu - 2 roja.

ITpu nposeiennu noBepku a0mkHa ObITh 0OecneyeHa npociekuBaeMocTsb nosepsemoro CHU
K ['ocynapcTBeHHOMY NEpPBHYHOMY OSTallOHY €IWHMIL JJIMHBI, CKOPOCTH M YCKOPEHHS TNpH
konedarenbHOM aBkeHHH TBepaoro Tena (3T 58-2018). [Ipu npoBeseHHH MOBEPKH B KAYECTBE
Cpe/CTB MOBEPKH JIO/KEH MCMOJIB30BaThCsA 3TaJOH 1o ['ocyapcTBeHHOMH MOBEPOYHOM cXxeme A
CpelCTB M3MepeHMit BuOponepemelleHus, BHOPOCKOPOCTH, BHOPOYCKOpPEHHSs M  YIJIOBOIO
YCKOpPEHMs, YTBEpXKJAEHHOW mnpukazom @DejepanbHOro  areHTCTBA MO  TEXHHYECKOMY
peryaMpoBaHHIO U MeTpooruu ot 27.12.2018 r. Ne 2772.

[lpu onpeneneHUH METPOJOrMUECKUX XapPAKTEPUCTHK MOBEPAEMOro CpeICTBa U3MEpPEeHH
MCII0JIB3YETCA METO/I MPAMBIX H3MEPEHHH B COOTBETCTBHUH ¢ ["OCcy1apcTBEHHOI MOBEPOYHO#H CXEMOi
IUIA CPEJCTB HM3MepeHHil BuOponepemelieHus, BUOPOCKOPOCTH, BHOPOYCKOPEHHMA M YIJIOBOIO
YCKOPEHHUs, YTBEpKIAEHHOH mnpukasoM (DenepanbHOr0 areHTCTBa MO  TEXHUYECKOMY
peryiMpoBaHuio  MmeTponoruu ot 27.12.2018 r. Ne 2772.

MeTtoauKa MOBepKH JIOMYCKaeT NMpoBeJeHHE MOBEPKH OTAeNbHBIX aBTOHOMHEIX OJIOKOB M3
COCTaBa Cpe/ACTBAa M3MEPEHHH (JaTYMKa WIM MPOKCHMETpa) ¢ yKa3aHHeM 00beMa BbIMOJHEHHOI
MOBEPKH B CBHETENLCTBE O MOBEPKE U (MIIM) B Macrnopre.



1 [epeuens onepaimit MOBEPKH CpeaCTBa H3MEPEHHMIA.

L1 [Ipy npoBeneHMM NEpBMYHON M NEPUOAMYECKOH MOBEpPOK MpeobpasoBarenei
nepemewieHns TokoBUXpeBeIX BN-3300XL BeimonusAtoT onepaimu, ykazaHHsle B Tabnuue 1.

Tabnuua 1
[IpoBenenune
HaumeHoBanue onepaiuu Homep nyHkra CRSINETAY [ HORePYE
NEPBHYHOH | MEPHUOAHYECKOIH
1 2 3 4
Brewmnuii ocMoTp 6 aa aa
OnpobGoBanue 7 aa aa
Onpenenenne HeMHEHHOCTH AMILIUTY IHOM 8.1 Ja na
XapaKTepHCTHKH
Onpenenenyie HepaBHOMEPHOCTH 8.2 na i}
YaCTOTHOH XapaKTePHCTHKH
OnpezeneHure 0CHOBHOM OTHOCHTENBHOI 8.3 na na
NOTPEIHOCTH U3MEPEHUH OCEBOTro
CMeLleHHs

1.2 Tlpu nomyueHHH OTPHUATENBHOTO pe3ysbTaTa KakOH-TMGO onepamuy MOBEPKH
JanbHei1uas NOBEpKa He MPOBOJMTCS, H Pe3yabTaThl 0QOPMIAIOTCA B COOTBETCTBHH ¢ M. 10.3.

1.3 Jlonyckaercs mpoBejieHHe MOBEPKH OTAENLHOIMO aBTOHOMHOTO 0/10Ka (maT4mKoB) 3
COCTaBa CPEeCTBA U3MEPEHHH, TAK KaK OHH ABJIAIOTCS B3aHMO3aMEHAEMBIMH.

2 TpeGoBanus K yc10BUAM MPOBEACHHSA IOBEPKH.
2.1. Tlpn npoBeieHHH NMOBEPKH JA0IKHBI GbITH COBMOIEHEI CleyOLIHe yCIOBHSA:
- TEMIIepaTypa OKpy»Katowiero Bo3ayxa: 23 +5 °C

- OTHOCHTENbHAs BIaXKHOCTh OKpYKalollero Bo3ayxa He Gonee 80 %

2.2. Tlepen mpoBeieHHEM NOBEPKH NpeoGpa3oBates J0KeH GbITh MOATOTOBEH K paboTe
B COOTBETCTBHH 3KCIIYaTaALMOHHO# JOKYMEHTaLHeiA.

3. TpeGoBanus K crieuMamnCcTaM, OCYLLIECTBSIOUIHM MOBEPKY.
3.1. K noBepke OMyCKalOTCS /MLA, MMEIOUIHE HEOOXOIMMBIE HABBIKH TIO pabore ¢
TMOZOGHBIMU Cpe/ICTBAMU H3MEPEHHIA, BKIIOYas NepeunCIeHHBIE B TabMLE 2, U 03HAKOMICHHEIMH
C 3KCIUTyaTalMOHHOM JOKYMEHTALMEH Ha JaTYMKH W JaHHOH METOAMKOI MOBEpKH.

4. Metposiornueckue M TeXHHYECKHe TpeGOBaHHS K CPEICTBAM MOBEPKH.

4.1. Tlpu nposeieHnK MOBEPKH HEOOXOAUMO NIPUMEHSATH CPECTBA MOBEPKH, NPHUBEIEHHbIE
B Tabnuue 2.



Tabnuua 2
Homep | HammenoBaHWe M THN OCHOBHOrO WIIH BCIIOMOTaTENbHOTO CPEACTBA MOBEPKH,
MyHKTa | o003HAaYeHHEe JOKYMEHTa, PEerilaMeHTHPYIOLIEro TeXHH4ecKne TpeboBanus 1 (Win)
MOBEPKH | METPOJIOrHYECKHE H OCHOBHbIE TEXHHUYECKHE XapaKTePHCTHKH.

2 [Tpubop komOGunmuposanHelit Testo 622, per. Ne 53505-13 (J{nana3oHsl: u3MepeHus
Temrneparypsl ot -10 go +60 °C, norpemxocts +£0,4 °C; n3MepeHHs OTHOCHTENBHOM
BraxHocTH ot 10 10 95 %, norpemnocts +3 %)

8.1 [losepounas BuOpoycTaHOBKa 2-r0 paspsiza no npukasy ®e/iepaibHOro areHTCTBa 1o
TEXHHYECKOMY pEryJIHpoBaHHiO U MeTponoruu Ne 2772 ot 27.12.2018 r.

8.2 Mynetumetp 3458A (per. Ne 25900-03)

8.3 ['onoska Mukpometpuueckas undposas cepun 164 (Jluanason usmepenwuit ot 0 10
50 mm, norpemHrocTs £0,003 Mm) (per. Ne 33793-07)

Mynetumetp 3458A (per. Ne 25900-03)

4.2. Bee npumensiemble CH 10/KHBI OBITE TOBEpEHDI.

4.3. JlonyckaeTcs NPUMEHATH APYTHE CPEACTBA NOBEPKH, HE MPHUBECHHEIE B MEPEYHe, HO
obecrieyHBaroOLMe ONpeJeneHHe (KOHTPOJb) METPOJNIOrMYECKHX XapaKTepHCTHK MOBEPAEMBIX
CpeJCTB U3MEPEHHIi ¢ TpeOyeMoit TOYHOCTBIO.

5. TpeGosanus (ycnoBus) no obecneyeHnIo Ge30MacCHOCTH MPOBEIEHNA MOBEPKH.

5.1. K npoBezneHuio noBepKy 0MYCKAIOTCA ML, NPOLIE/IIME MHCTPYKTAX MO TEXHHKE
GezonacHocTH.

5.2. Ilpu paBote co cpeacTBaMy TMOBEPKH W MOBEPAEMBIM TPe0OPa3OBaTENEM AOJIKHBI
ObiTe  cobmoneHsl  TpeGoBauus  Ge30macHOCTH, OrOBOPEHHEIE B  COOTBETCTBYHOLUEH
IKCIUTyaTallHOHHOM JOKYMEHTaLHH.

6 Buewmnuii ocMoTp cpeacTBa u3MepenHit

Ilpn BHelHeM OCMOTpE yCTaHaBIMBAIOT COOTBETCTBHE KOMILIEKTHOCTH M MapKHPOBKH
TPeOOBAHMAM  JKCIUTyaTALMOHHOM JOKYMEHTALMH, a TaKke OTCYTCTBHE MeXaHMHECKHX
MOBPEXK/ICHUH KOPIYCOB, COEAMHWTE/bHbIX Kabeneli W pasvemMoB. B ciyuae oGHapyxkeHus
HECOOTBETCTBMA XOTA OBl MO OAHOMY M3 BBIUIENEPEUHCIEHHBIX TpeGoBaHMH TnOBepKa
NpeKpaLlaeTcs.

7 IloaroToeka k noepke 1 onpoGoBaHKe CpeICcTBA HIMEPEHHMIA

[Tposepstot paboTocnocoGHOCTH NpeoGpa3oBaTeis B COOTBETCTBHH ¢ IKCILTyaTallHOHHOM
JOKYMEHTAlHEH.

[Ipn moaroToBKe K MpOBEJEHHIO MOBEPKM JOMIKHO OBITH YCTAHOBIEHO COOTBETCTBHE
ClIeAyIOIIMM TpeOOBaHHAM:

- OTCYTCTBHE MEXAaHWYECKHX MOBPEKIAEHUI Kopnyca, COelMHHTE/bHEIX Kabeneil U asek-
TPHYECKHX Pa3beMOB;

- Pe3b0OBEIE YACTH INEKTPUYECKHX PA3hEMOB HE A0JKHBI UMETh BUIMMBIX M0BDPEKIEHHUl.



B ciyyae HecooTBeTcTBMA XOTH OBl OJHOMY M3 BBIIE YKa3aHHBIX TpeOOBAHMWIA,
npeoOpa3oBaTe/ib CYMTAETCA HENPHTOJAHBIM K NPHMEHEHHIO, NMOBEpPKAa HEe MPOM3BOAMTCA [0
YCTPaHEHHs BBIABICHHBIX 3aMEYaHHii.

Bcee npubopbl 10mKHE GBITE MPOrpeTsl M MOATOTOBNEHH! K paboTe B COOTBETCTBHH CO
CBOMM PYKOBO/ICTBOM I10 3KCIUTYaTalluH.

8 Onpezenenne METPOIOrHYECKHX XapaKTEPHCTHK CPE/ICTBA H3MEPEHHI

8.1. Onpejenenue HeNMMHEHHOCTH aMIUTMTYHON XapaKTEPUCTHKH.

3akpennsioT Ha BuOpocTone obpasell MeTania, BUGPALMIO KOTOPOro npeoOpaszoBareib
IOJIKEH NpeodpasoBbIBaTh B 3MEKTPUUecKHuil curuan. [lnockocTs 06pasiia MeTana A0KHA GBITh
NEpNEHANKYIAPHA K HanpaBlieHrio KoseOanuit BuOpocTona. Jlatuuk npeobpa3oBaTes ¢ NOMOLIBIO
CMELMANBHOrO KPOHIITEHHA YCTaHABAMBAIOT Ha/l 00pa3lioM MeTallla Ha PacCTOSAHMH, YKa3aHHOM B
nacrnopte (Cepe/inHa AnanasoHa H3MEPEHHit, eciii He yKasaH B NacriopTe), TAKMM 06pa3oM, 4ToGkI
HamfpaBJ/ieHHe IaBHOH OCH YyBCTBHTENBLHOCTH NpeoOpasoBaTe/s COBNAfaq0 C HampaBleHHEM
konebanuit Bubpocroa.

IIpumeyariue — OGpasen MeTanIa, IPUMEHAEMBI PH NOBEPKE, H3TOTABIMBAIOT B popme
MCKa TONWMHOH oT 5 10 10 MM 1 sMameTpoM oT 15 10 50 MM (HO He MeHee aBYX JHAMETpPOB
H3MEPHTENIEHOH KaTyIIK| npeoGpasoBaTeisi) H3 MeTasla Tol e MapKH, YTo ¥ MapKa MeTaa, H3
KOTOpPOro H3roToBJICHa MOBEPXHOCTh, MEpPeMELIEHHE KOTOpOil npeobpasyer B 3neKTpHyecKHii
CHrHaJjl npeobpasoBates (HanpuMep, CTallb Baja poTopa TypOHHBI HiIH reseparopa).

B cootBetcTBHH ¢ 3KCMITyaTAUMOHHOM JOKyMeHTalMel NOAKTIOYAKOT AaTUHK KabereM K
BXOZy npokcumeTpa. Ha Bubpocroe 3ajatot nelicTBuTe b HOE 3HaYeHNe BUOpONepeMeleHns Sy Ha
0a3oBoii yactote 40 ' He MeHee YeM MATH TOYEK AMANA30HA U3MEPEHHH, BKJIKOYAs BEPXHHI W
HIKHUA mpenensl. [locnenosatensHo 3ajaloT 3HayeHMs BHOpONEpEMEINEHHS, CUMTHIBAOT
SHAYCHHA HANPAKCHUA 110 MYIBTUMETPY M ONIPEAENAIOT 3HaueHHs Koa(duumenTa npeobpasosanns
Ki sl kaxk[0# TOUKH U3MEpEHHUHA.

IIpumeuanue - Tipu HEBO3MOXKHOCTH 3a/aHHA TPEBYeMOro 3HaueHHS BHOponepemereHus
Ha 0a3s0BOH YacTOTe HENMHEHHOCTH AMILIHTYRHOM XapaKTEePUCTHKH ONpPEAENAOT Ha OAHOI M3
HacToT, MpHHAjNeKalled paboyeMy [Manas’oHy 4YacTOT, Ha KOTOPOH BO3MOKHO 3amaHMe
TpeOyeMoro 3HayeHus.

HenuHelinocTs aMnuIHTY 1HOH XapaKTepHCTHKH ONIPeAENSIOT 1O dopmyane (1):

_ Ki-Kgp
6 =—=-100,% (1)
Kep

rae Ki — xosdduument npeobpasoBaHus npH i-TOM 3HAYEHHH BHOponepeMelIeHuH,
paccyMTaHHEIH 1o Gopmyne (2):

JlefictBuTebHOE 3HaYeHUe KO3hdULMEHTa npeoGpasosanus K; onpenensior no gopmyie:

K, = %i (MB/mxm) @)

rae Us — u3MepeHHOe 3HAY€HHUe HANPSIKEHHs Ha BBIXOJE MPOKCHMETpPa C MOMOILBIO
MYJIbLTHMETpa, MB;
Si — 3HaueHMs BHOpONEpEMELIEHNs, 3a1aBaeMBIe 3TATOHHOI BMOpOYCTAHOBKOM, B i-TO¥
TOYKE U3MEPEHHH, MKM;
Kep — cpennee apudmernueckoe 3Hauenme koaduunenta npeoOpa3soBaHus, BEIYHCIEHHOE
no ¢opmyie:

K — EF:lKi B/
cp ==, »MB/mMKm (MA/MMm) (3)



rAe n — YWCIO 3HAYEHWH 3a/1aBaeMoil (M3MYECKOH BeNTHYMHBI MPH OMNpeaeleHHH
HEJIMHENHOCTH aMIIMTYTHON XapaKTePUCTHUKH.

[IpeoGpasopareib cunTaeTcs NPOIIEAIIMM MOBEPKY 110 JAHHOMY MyHKTY METOIMKH, eClIH
NOJy4YeHHEBIE 3HA4YeHHs HEIMHEeHHOCTH He npeBsiwaioT £1,5 %.

8.2. Onpenenenne HepaBHOMEPHOCTH YACTOTHO# XapaKTEPHCTHKH.

HepaBHOMEpPHOCTL YAacTOTHON XapaKTEPHCTHKH ONpEAENslOT HE MEHee YeM Ha JeCATH
3HAYEHHsX paboyero AuanasoHa 4acToT npeoOpasoBarels, BKIKOYAs HIKHHUI M BEDXHUH npees
JuanasoHa TmpH 3HayeHWsX BHOpomepeMelleHWs He MeHee S5 MKM. YCTaHaBIHBAIOT
mpeoOpa3oBaTeib B COOTBETCTBMM C 1. 8.1 ¥ MOCNE0BaTeNbHO 3a7alOT  3HAYEHHSA
BuOponepemeleHMs Ha 4yacTotax paGouero amanasoHa. JIns KakJIOro 3HAYEHHS HacTOTHI
BBIYHCIIAIOT 3HaYeHHe K03 duumuenTa npeobpasoBanus no gopmysne (2). Ucnons3ys nonyuyeHHbie
3HaYeHUA CcpelHero apudmeTHyeckoro 3HayeHus koadduumenra npeobpazoBanuii Ha 6a30BOi
4acToTe B M. 8.1 BEIYMC/AIOT HEPABHOMEPHOCTh YACTOTHOM XapakTepUCTHKH Y 0 opMyIe:

K._
¥ = % 100, % 4)
cp
rae Ko — cpeadee apudmernyeckoe 3HadeHHe KoapdHUMEHTa npeoGpasoBanHs,

BbIYMCIIEHHOE B 11. 7.3.

[TpeoGpasosaresis cunTaeTcss NpoLIEALIHM MOBEPKY 10 AGHHOMY TYHKTY METOIMKH, €C/IH
NOJy4EHHbIE 3HAYE€HUs HEPABHOMEPHOCTH He MpeBbiaoT +2,5 %.

8.3. OmnpeneneHue OCHOBHOH OTHOCHTENBHOM NOrPELIHOCTM H3MEPEHHHl OCEBOro
CMEILEHHS.

Hartumnk npeoGpasoBaTenis ycTaHABIHBAIOT HA CIIELHAIBLHOM MPUCIIOCOOIEHHE C TONOBKO
MHKPOMETPHYECKOH HanpoTHB 00pa3iia MeTalljla Ha PacCTOSHWM HAayallbHOTO 3a30pa, YKa3aHHOro B
nacriopte Ha npeoOpa3zoBarenb (CepeMHa AMana3oHa U3MEPEeHHil, e/ He yKasaH B macropre),
TakuM 00pa3oM, 4ToObI HanpaBlieHHe JIABHON OCH 4yBCTBHTENLHOCTH MpeobpasoBartens GbLT0
NEPNEHANKYNIAPHO K TMJIOCKOCTH oOpasua mertamia. BbIX0oJ4 NpoKcHMeTpa MNOAKIIOYAOT K
MyJIbTHMETPY. DHKCHPYIOT HaualbHOE 3HaYeHHe HaNpsKeHHUs Ha BbIXoze 6/10ka nmpeobpasoBaHHmii.

[locnenoBatenbHo 3a1a10T 3HAYEHHs OCEBOTO CMELIEHHA M3 AMANa3soHa M3MepeHHil ¢
mwaroM 0,5 mm. Jlna KkaxIOH KOHTPOJBHOW TOYKH CYHTHIBAIOT COOTBETCTBYIOLIME 3HAYCHHS
HaMpAXKEHUsA Ha BbIXOJE M0 MyIbTUMeTpY. PaccunThiaior koadduument npeobpaszosanus K; ais
KaXK/IOH KOHTPOJIbHO# Touku 1o dopmye (5):

K; = 2= Biuw )
[ 4 0
rae Ui — u3MepeHHOe B i-TOH TOYKM 3HAYEHHE HANPsKEHHs HA BBIXOJE MPOKCHMETpaA C
MOMOIIBIO MyIBTHMETpa, B;
Up — u3MepeHHOe 3HaueHHe HAMPSXKEHHs B HAYAIBHOM TOUKH U3MepeHHit, B;
So — 3HaYeHHe OCEBOTO CMELLEHHs 3aJaHHOE B HAYaIBLHOH TOUKH H3MEPEHHIT, MKM.
Si — 3HaUEHHE 0CEBOro CMEIUEeHHUs 3a1aHHOE B i-TOH TOYKE U3MEPEHHIl, MKM.

OTHOCHTENbHAsA NOTPELIHOCTh ONpeeseTcs no Gopmyie:
Bopy = —22. 100, % 6
(5 3 /0 (6)
P
rae Kep — cpeanee apudpmeTnueckoe 3Hauenue koabduumenrta npeodpasosanus.



ITpeobpazoparens cuuTaeTcs NPOLIEALIMM MOBEPKY MO JAHHOMY MYHKTY METOJAMKH, €CITH
TMOJTy4EHHBIE 3HAYEHUs OTHOCUTEIBHON MOTPEIHOCTH He MpeBblaoT £3 %.

9 l'[o,ursepmeﬂne COOTBETCTBHA CPEACTBA U3IMEPCHHUA METPOJIOTHYCCKHUM Tp@ﬁOBaHHﬂM

IlpeobpasoBarens cuuTaeTcs MPHrOAHBIM K TPHUMEHEHHIO (COOTBETCTBYIOLIHMM
MEeTpPOJIOrHYeCKUM TpeOOBaHHSAM) €CITH OH NPOLIeN MOBEPKY MO KakAOMY MyHKTY AaHHOH METOUKH
M BCE MaKCHMalbHble 3HaueHHs HeauHelHocTH AX, HepaBHOMepHOCTH YX W mpuBeIeHHOH
NOrpeLlHOCTH U3MEPEHHH 0CEBOT0O CMELIEHHsI He MPEBLIIAOT A0NYCTHMBIX 3HaYEHHH, YKa3aHHBIX
B OMHCAHUHU THUMA.

10 OdopmieHue pe3yasTaToB MOBEPKH

10.1 PesynbraThl MOBEPKH 3aHOCATCA B MpoTOKoJ. [IpoTOKON moBepku odopmisercs B
MPOH3BOJILHOM BH/E.

10.2 Tlpeobpa3oBarenyu, mMpolIENIIME TOBEPKY C TMONOKHUTENBHLIM PE3YJILTATOM,
NPU3HAKOTCSA TOAHBIMH W JJONYCKAKOTCS K IPUMEHEHHUIO.

PesynbraTsl noepku npeobpasopareneii nepenarorcs B OenepanbHelii HHOOPMAaLMOHHBIH
(onx no obecrneyeHuto eaMHCTBa W3MepeHuid. 1o 3asBneHunio BlajenbUa CpecTBa H3MEPEHHH WK
JIMLA, MPECTaBUBILETO €ro Ha MOBEPKY, BbIJAETCA CBUAETENBCTBO O MOBEPKE CPE/ICTBA H3MEPEHHI
C HAHECEHHBIM Ha Hero 3HaKOM IMOBEPKH.

10.3. Ilpu oTpuuatenbHeIX pe3yiabTaTax MOBEPKH B COOTBETCTBHH C JAEHCTBYIOIIMM
3aKOHOJATeILCTBOM B 00nacTu obecrieueHus enMHCTBA M3MmepeHuit PO Ha npeoOpasoarensb
oopmnseTcs U3BEIEHNE O HETIPUTOAHOCTH K IPUMEHEHHMIO.

3am. HayaneHuKa oTaena 204
OI'BY « BHUUMC» B.IT. KniBBIpiKHK

Hauansnuk nabopatopun 204/3
@I'BY «BHUUMC» > A.T". BonyeHko




