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[IPEOBPA3OBATEJIW ITEPEMEIEHNW A TOKOBUXPEBBIE BN-3300XL

METOIUKA TTOBEPKU
MIT 204/3-18-2021

Beenena B zeiicTaue ¢
«_» 20 T

OBILME ITOJIOXXEHM .

Hacrosmas Merommka pacmpocTpaHseTcss Ha mpeoOpa3oBaTesid — IepeMeLeHus
TokoBuxpessle BN-3300XL (nanee - npeobpasoBarenu), usrororneHHsle pupmoii «Bently Nevada,
LLC», CIIIA u ycTaHaBIMBaeT METOAMKY MX MEPBUYHON M MEPHOANYECKOM MOBEPOK.

HurepBan mexxay noepkamu 2 roja.

IIpy mpoBeaeHMHU TOBEPKU AODKHA OBITH ObecreueHa MpocieKUBaeMOCTh [TOBEPSEMOro
CHU x I'ocynapcTBeHHOMY NEPBHYHOMY OSTaJIOHY €AMHHUI] JUIMHBI, CKOPOCTH M YCKOPEHHMs TpU
xosebatensHOM ABMkeHHU TBepaoro tena (3T 58-2018). IIpu npoBeneHM MOBEPKH B KaYeCTBE
CPEICTB MOBEPKH NOJDKEH MCIOJIB30BATHCS 3TajloH Mo ['ocyaapcTBEHHON MOBEPOYHOM cxeme A
CpeACTB M3MepeHHi BHOpomnepeMelleHus, BHOPOCKOPOCTH, BHOPOYCKOpEHHS U  YIJIOBOrO
YCKOpEHMs, YTBEpXKIEHHOW mnpukasom DenepanbHOro areHTCTBA IO  TEXHUYECKOMY
pEryJIMpOBaHMIO U MeTpoJoruu ot 27.12.2018 r. Ne 2772.

Mertoa¥Ka OBEPKH JOMYCKAET MPOBEACHUE MIOBEPKU OTJEIBHBIX aBTOHOMHBIX OJIOKOB U3
COCTaBa Cpe]CTBA M3MEpeHMH (JaTyMKa WUIM MPOKCHMETpa) C yKa3aHHeM O0BbeMa BBINOJHEHHOM
IIOBEPKH B CBUJETEJBCTBE O NMOBEPKE U (UJIK) B MACIOPTE.



1. Ilepeyens oneparuii MOBEepKU CPeCTBA UBMEPEHHH.

1.1 Ilpy mnpoBemeHMM TEpPBUYHOM U TEPUOJMYECKON TMOBEpoK mpeobpasoBaTeneit
nepeMerieHus TokoBuXpeBbIX BN-3300XL BrIMONHSAIOT omnepanuy, yKasaHHBIE B

tabnuue 1.
Tabnuua 1
[Iporenenue
Haumenoanue onepauuu Howmep myHkra CIIeAnITHY ThH TIoBepHe
NEPBUYHON | MEpUOJUYECKOH
1 2 3 =
BremHuit ocMoTp 6 Ja Ja
OrnpoboBanue 7 Ja Ja
Onpenenenye HEMMHEHHOCTH aMIUIUTYQHOMN 8.1 Ja Ja
XapaKTepUCTHKU
OmnpeneneHue HEPaBHOMEPHOCTH 8.2 Ja na
YaCTOTHOM XapaKTepPUCTUKH
Onpenenenre 0OCHOBHON OTHOCUTENBHOM 8.3 na Ja

TNOTPEUIHOCTH HBMepeHI/Iﬁ OCEBOI'0
CMECLICHUA

1.2 Ilpu mnonyyeHHWH OTPULATENBHOrO pe3yJbTaTa KaKOW-TM0O Olepaldyl TOBEPKH
JanbHeWInas nosepKa He MPOBOJUTCS, U Pe3yIbTaThl 0OPMIISIOTCS B COOTBETCTBHH C II. 8.3.

1.3 Jlomyckaercsi MpOBEeJEHUE MOBEPKM OTJAEIBHOr0 aBTOHOMHOrO 06Joka (maTyvka WIH
reHepaTopa rapMOHMYEcKUX KonebaHuit (IpoKCUMETpa)) U3 COCTaBa CPeICTBA U3MEPEHHIH, TaK KaK

OHHU ABJIAIOTCS B3aUMO3aMEHACMBIMHU.

2. TpebGoBaHus K YCIOBHSIM NMPOBEACHUS TOBEPKH.

2.1. Ilpu npoBeieHUH MOBEPKHU JAOJKHEI OBITE COOMIOIEHB! CIEAYIOIHE YCIOBUS:
- TeMIlepaTypa OKpy»arolero Bo3ayxa: 23 £5 °C
- OTHOCHTEIIBbHAs BJIAXKHOCTh OKPY’KaroIero Bo3ayxa He 6onee 80 %

2.2. Ilepen npoBe/ieHreM NOBEPKH NpeoOpa3zoBaTelb JODKEH ObITh MOATOTOBIEH K padoTe
B COOTBETCTBUY HKCILTyaTAlIMOHHON JOKyMEHTALIHEH.

3. TpCGOBaHHﬂ K criedaicTtam, OCYIIECTBIIAOIINUM ITOBEPKY.

3.1. K noBepke pomyckaroTcs IHLa, MUMEKOILIME HEOOXOMMMEBIE HaBBIKM MO paboTe ¢
NOJ0OHBIMH CPEACTBAMU M3MEPEHHH, BKIFOYask NePeYHCIICHHBIE B Ta0aMLE 2, U 03HAKOMJICHHBIMU
C 9KCIUTyaTallMOHHOM JOKYMEHTalUe! Ha JaTYUKU U JAaHHOU METOAUKOU TIOBEPKH.

4, Merponomqecxne U TEXHUYECCKHUE Tpe6OBaHI/IH K CpeacTBaM IOBEPKH.

4.1. Ilpu npoBeieHNUH OBEPKU HEOOXOJUMO MPUMEHSTH CPEACTBA IOBEPKH, IPHUBEICHHbIE

B Tabnuue 2.




Tabnuua 2
Homep | HaumeHOBaHME W TUN OCHOBHOTO WJIM BCIIOMOTrATENBHOTO CPENCTBA IMOBEPKH,
MyHKTa | 0003HaYeHHE JOKYMEHTa, PEerIaMeHTHPYIOLIero TeXHuIeckue TpeboBanus u (Win)
TIOBEPKHY | METPOJIOTMYECKHE M OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTHKH.

12 IToBepounast BUOpoycTaHOBKa 2-T0 paspsizia 1o npukazy deaepaisHoro areHTeTsa rno
7.3 TEXHUYECKOMY PEryaupoBanuio u merpojoruu Ne 2772 ot 27.12.2018 r.

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

7.5 I"onoBka Mukpometpuyeckas wudposas cepun 164 (Iuamnason uzmepenuii ot 0 10

50 MM, morpemnocts +0,003 mm) (per. Ne 33793-07)
Myastumetp 3458A (per. Ne 25900-03)

IIpumeuanue — Ilpu mNOCTymJI€HMM B TIOBEPKY OTHENBHO JaT4ydKa M3 COCTaBa
npeobpa3osaTens, HEOOXOAUMO WCIOJNB30BaTh MNOBepeHHbI mpokcuMerp BN-3300XL  kak
BCIIOMOTraTeIbHOE CPEJICTBO TIOBEPKH.

4.2. Bce npumensemple CU nomxHel OBITH MOBEpEeHBI ¥ HMETh JAEHCTBYyIOLIEE
CBU/IETENILCTBO O MOBEPKE.

4.3. JlomyckaeTcs NpUMEHATE APYrHe CPeICTBa MOBEPKH, He MPUBEICHHBIE B IEPEYHE, HO
obecrnieyuBaromue omnpejencHue (KOHTPOJb) METPOJIOTMYECKMX XapaKTEPUCTHK IOBEPSEMBIX
CpeICTB U3MEpeHHH ¢ TpeOyeMOoi TOUHOCTEIO.

5. TpeboBanus (ycnoBus) 1o obecrnedeH o 6€30MacHOCTH MPOBENEHNUS TOBEPKH.

5.1. K npoBeieHUIO NMOBEpPKHU JOMYCKAIOTCS JHLA, MPOIIEe HHCTPYKTaX MO TEXHHKE
6e30MmacHOCTH.

5.2. Tlpu paboTe ¢ cpeacTBaMU NMOBEPKU U MOBEPsSEMBIM ITpeodpazoBaTeneM AOJIKHbBI OBITh
cobnroneHs! TpeboBaHUs 0€30MacCHOCTH, OTOBOPEHHBIE B COOTBETCTBYIOLIEH 3KCITyaTalMOHHOM
JOKYMEHTaLVH.

6 BHewHuit 0cMOTp cpeAcTBa U3MEPEHU

[Ipy BHEIWIHEM OCMOTPE YCTAHABJIMBAIOT COOTBETCTBHE KOMILIEKTHOCTH M MapKUPOBKU
TpeOOBaHMUAM OKCIUTyaTALIMOHHOM JOKYMEHTAllMH, a TakkKe OTCYTCTBUE MEXaHMYECKUX
MOBPEXICHUN KOPIYCOB, COCOUHHUTENBHBIX Kabeneil M paspeMoB. B ciydae oOHapyKeHus
HECOOTBETCTBUSI XOTA OBl 1O OOHOMY U3 BBILIENEPEUUCICHHBIX TpeOoBaHWil TMOBEpKa
MpeKpalaeTcs.

7 TloaroToBKa K MOBEpKe ¥ ONMpoOOBaHKE CPEeACTBA U3MEPEHUI

[TposepsitoT paboToCOCOOHOCTE MTpeoOpa3oBaTes B COOTBETCTBUH C SKCIUTyaTallMOHHOM
JOKyMEHTalUen.

[Tpu mOAroTOBKE K INMPOBENEHUIO TMOBEPKU NOKHO OBITH YCTAHOBJIEHO COOTBETCTBHE
CIEeIYIOUIUM TpeOOBaHUAM:

- OTCYTCTBME MEXaHWYECKUX MOBPEXKICHUH KOpIyca, COeIUHNTENBHBIX Kabenen U arex-
TPUYECKUX Pa3bEMOB;

- pe3b00OBbIE YACTH ANEKTPUYECKHIX Pa3bEMOB HE NOJDKHBI MMETh BUAMMBIX MOBPEXKICHUH.



B ciyyae HecoOTBETCTBMS XOTS OBl OJHOMY W3 BBIIE YKA3aHHBIX TpeGoBaHMlA,
npeobpa3oBaTeNlb CUMTACTCS HENMPUrOAHBIM K TNPUMEHEHWIO, MOBEPKA HE MPOM3BOJUTCA JIO
YCTpaHEHUS BEISIBICHHBIX 3aMEYaHUiA.

Bcee mpubophl JOMKHEI OBITE MPOTPETH M MOArOTOBJIEHE K paboTe B COOTBETCTBUM CO
CBOMM PYKOBOJCTBOM I10 3KCILTyaTal[{H.

8. Onpeﬂeneﬂne METPOJIOTHYECKUX XapaKTEPUCTHUK CPEACTBA I/I3MepeHI/I171

8.1. Onpezenenyie HEMUHEHHOCTH AMIUTUTYIHOM XapaKTEPUCTUKH.

3aKpenyaioT Ha BUOpocToNe obpasel] MeTaia, BUOPAlMI0 KOTOPOro npeobpasosarelb
JOJDKEH Mpeobpa3oBhIBaTh B dNEKTpUYeckuit curHai. [TnockocTs obpasia MeTania I0/KHa OBITE
NIePIIEHIMKY/ISIpHA K HaNpaBJIeHUIo Konebanuit Bubpocrona. aTunk npeobpasoBaresis ¢ IOMOIIBIO
CHeMaabHOrO KPOHIITENHA YCTAaHABIMBAIOT Hajl 00pa3lioM MeTallla Ha pacCTOSHUM, YKa3aHHOM B
nacropre (cepeJyHa AManazoHa U3MEPEHHH, eClii He yKa3aH B I1acropTe), TAKMM 06pa3oM, 4TOOEI
HarpapjieHHe TJIABHOW OCH YYBCTBUTEIBHOCTU NpeoOpa3oBarenss COBIAIAlo C HalpaBiCHHEM
KosiebaHuit BUOpOCTOIa.

IIpumeuanue — Obpasel, MeTaIa, MPUMEHAEMBIH NPY MOBEPKe, U3rOTABIMBAIOT B hopMme
aucKa TomMHOM oT 5 10 10 MM u guametpom ot 15 no 50 MM (HO He MeHee JByX HHaMETPOB
M3MEPUTENILHOM KaTyKy npeoOpazoBatenis) U3 METallla TOH Xe MapKy, 4TO U MapKa MeTalla, U3
KOTOPOTO M3rOTOBJIEHA IIOBEPXHOCTB, IEpEMELIEHHEe KOTOpOH mpeobpasyeT B 3IEKTPHUECKHUi
curHaJ npeoOpasoBareiib (HapuMep, cTajlb Bajla poTopa TYpOUHBI MJIM TEHEPATOpa).

B cooTBEeTCTBHM C 3KCIUTyaTallMOHHOM JOKyMEHTalMe! MOAKIIOYalOT AaTUUK Kabenem K
BXoay npokcumerpa. Ha Bubpocrose 3aaroT AeiicTBUTENEHOE 3HAUSHUE BUOpOTIepeMelieHus Sy Ha
0a3zoBoii yactoTe 40 'y He MeHee YeM NATH TOYEK Auana3oHa M3MEpPeHMH, BKIIOUas BEpXHUi U
HWKHUHA mnpenensl. [locnenoBaTensHO 3aJalOT 3HaueHHWs BHOpONEpEeMEINeHUs, CYUTHIBAIOT
3HAYEHHUs HaNPsHKEHHUS [0 MYJIBTUMETPY U ONPEAEIAIOT 3HaYeHUs KodapuLiMeHTa npeodpa3oBaHust
K; nns Ka)a0# TOYKH U3MEPEHHH.

IIpumeyanue - I1py HEBO3MOXKHOCTH 3a7aHUs TpeOyeMoro 3Ha4eHus BUOpOTIepeMeIeHus!
Ha 0a30BOH yacTOTE HENMHEHHOCTh AMIUIUTYJHOM XapaKTEPUCTHKU OMNpEAENSIOT Ha OJHOW W3
YaCTOT, NpHUHajjexaled paboueMy [Ouana3oHy 4YacToT, Ha KOTOPOM BO3MOXKHO 3a/laHUe
TpeOyemMoro 3HaueHus.

HenuHelHOCTE aMIIIUTYAHOM XapaKTEPUCTUKHU ONpeaessoT no gopmyse (1):
6= e 100, % (D
Kep
rae Ki — xoadduument npeoOpazoBaHUs MpPH i-TOM 3HAYEHHH BUOpONEpEMEIIEHMS,
paccuuTaHHBIR 0 hopmyie (2):
JelicTBuTeNnbHOE 3HaUeHUe KodddunueHTa npeobpasoBanus K; onpeaenstoT no Gopmyie:

K, = % . (MB/uikm) 2

roe Us — M3MEpeHHOe 3HAa4YCHUE HANpsOKEHUS Ha BEIXOAE MPOKCHUMETpa C IMOMOLIBIO
MyJbTUMETpa, MB;

Si — 3HaueHuss BUOpOIEpeMeleH s, 3alaBaeMble 3TaJOHHON BUOPOYCTAaHOBKOMH, B i-TOM
TOYKE U3MEPEHUI, MKM;

Kep — cpennee apupmeTrveckoe 3Ha4eHue koddduuyeHTa npeodpasosanus, BEIYUCICHHOS
no dopmye:



n

Ky = %Iﬁ-, MB/MxM (MA/MM) 3)

rae »n — 4YHCIO 3HAUEHMH 3aJaBaeMOW (M3MYECKOM BENMYMHBI TPU OINpPEAEIEHUU
HETMHEHHOCTH aMIUTUTYIHOM XapaKTepPUCTUKH.

ITpeobpasoBaTenb cyuTaeTCs MPOLIEAUIMM [IOBEPKY M0 JAHHOMY [YHKTY METOAMKH, ECIHU
TIOJIy4EHHBIE 3HAY€HUS HETMHEWHOCTH He MpeBhImaoT +1,5 %.

8.2. OmnpenieneHue HEPaBHOMEPHOCTH YAaCTOTHOM XapaKTePUCTHUKH.

HepaBHOMEpPHOCTh YaCTOTHOM XapaKTEPUCTUKH OMNpENENIIOT He MEHee 4eM Ha JecsiTd
3HaYeHMAX paboyero Juana3oHa 4acTOT NpeoOpa3oBarelsd, BKIIOYAs HIDKHUA W BEPXHHUM Npenensl
JManasoHa Ipd 3HA4YeHUAX BUOponepeMelleHWs He MeHee S5 MKM. YCTaHaBIMBAKOT
npeoOpa3oBaTenb B COOTBETCTBMM ¢ 1. 8.1 W mMOCIeIOBaTeNBHO 3aJalOT  3HAYEHUS
BUOponepeMeleHuss Ha yacToTax pabodero auanasoHa. JIjis KaXIOrO 3HAYEHWs YaCTOTEHI
BBEIYUCIIAIOT 3HaueHHe KoadduipeHTa npeobpasosanus 1o gopmyse (2). Mcnones3ys nomydeHHbe
3HAYEHUs CPEJHEro apr(MeTHYecKoro 3HaueHus koddduuuenta npeobpazoBaHuil Ha 6a30BOH
4acTOTe B I1. 7.3 BBIYMCIIAIOT HEPAaBHOMEPHOCTh YACTOTHOM XapaKTepUCTHKHU Y IO popMyJe:

_ Ki—Kep
Y =—-100, % 4)
Kep

rae Ko — cpenHee apudMmeTHyeckoe 3HaYeHUe KoddduuueHTa mnpeobpa3oBaHus,

BBIUMCJIEHHOE B II. 7.3.

[Ipeobpa3zoBarenb cyUTaeTCs MPOIIEAIIUM [TOBEPKY IO AAHHOMY ITyHKTY METOIMKH, €CIH
TMOJy4YeHHbIe 3Ha4eHHs HepaBHOMEPHOCTH HE MPEeBBIAioT 2,5 %.

8.3. OmpeneneHue OCHOBHOM OTHOCHUTENBHOW TOTPEHNIHOCTU H3MEPEHUH OCEBOro
CMEIIEHUSI.

JHatuuk npeoOpa3oBaTeis yCTaHABIMUBAKOT Ha CTIELUATBHOM IIPUCTIOCOOIIEHUE € TOJIOBKOH
MUKPOMETPHYECKOH HanpoTUB 00Opa3lia MeTasia Ha PacCTOSTHUY HauyalbHOTO 3a30pa, YKa3aHHOTO B
nacropre Ha npeobpa3oBaTens (cepeluHa Auana3oHa W3MEpeHHH, eCli He yKazaH B MacIopTe),
TakuM 00pa3oM, YTOOBI HampaBieHHE TJIABHOM OCH YyBCTBUTENBLHOCTH NpeobpaszoBarens ObLIO
NEePNEeHJUKYIAPHO K IUIOCKOCTH oOpasua MeTauia. BeIXoj npokcuMeTpa MOJAKIHOYaKT K
MyJnbTUMETpY. PUKCUPYIOT HavyalbHOEe 3HAYSHUE HaNpsDKEHUs Ha BbIXoze OJ10Ka MpeoOdpa3oBaHuM.

[TocnenoBaTenbHO 3aJalOT 3HAUEHUS OCEBOrO CMEIEHMs M3 [AMana3oHa HU3MEpEHU# ¢
mwaroM 0,5 mM. [ KaXgod KOHTPOJBHOW TOYKH CYMTHIBAIOT COOTBETCTBYIOLME 3HAYEHUS
HaNpsDKEHUS Ha BRIXOJE MO MYJIBTUMETPY. PaccuuthiBaroT ko3 duumeHT npeodpazoBanus K; 1
Ka)K/I0¥ KOHTPOJIBHOM ToukH No dopmyne (5):

K; = M, B/Mm 5)

120
rae Ui — u3MepeHHOe B i-TOM TOYKH 3HAYEHHE HANpPSIKEHHUS Ha BBIXOZAE NMPOKCHMMETpaA C

MOMOIIBIO MYJIBTUMETPA, B;
Up — u3MepeHHOE 3HAUSHUE HAIPSDKEHHMS B Ha4aIbHOM TOUKY U3MepeHuid, B;
Sp — 3HaYeHUe 0CEBOTO CMEIIEHHU 3aJaHHOE B HAUAIbHOW TOUKH U3MEPEHUMN, MKM.
S — 3HaUEHME 0CEBOr0 CMENIEHUS 3aJaHHOE B i-TOH TOYKE U3MEPEHUM, MKM.



OtHOcHUTeNbHAS MOTPEIIHOCTE ONpeaeNsieTcs no Gopmye:
K i"ch o
Oy = —-100, % 6)
K,
cp
rae Kep — cpennee apudmeTnyeckoe 3HayeHue koddduurenra npeobpazoBaHus.

ITpeobpazoBarens cyuTaeTCs MPOIIEAINM ITOBEPKY MO NaHHOMY ITyHKTY METOOHKH, €CIHU
TIOJIyYEHHBIE 3HaUCHUS] OTHOCUTENIEHOM MOrPEIIHOCTH He NMpeBHIaoT +3 %.

9. HO}ITBep}KII,eHI/IC COOTBETCTBHUA CPEACTBA UBMEPEHHUA METPOJIOTHUECKUM TpCGOBaHPIHM

[lpeoGpasoBatens cuuTaeTcss IMPUrOAHBIM K TNPUMEHEHHIO (COOTBETCTBYHOLIUM
METPOJIOTHYECKUM TPEOOBaHUAM) ECII OH NPOLIEN OBEPKY MO KaXKIOMY ITyHKTY JaHHOH METOIMKH
U BCE MakCHMajbHble 3HaueHMs HenuHeHHocTH AX, HepaBHOMepHocTH UX M NpHUBEIEHHON
NOrPEITHOCTH U3MEPEHMHI OCEBOTO CMEILEHHUS HE MPEBBIIAIOT JOMYCTUMBIX 3HAYEHUH, YKa3aHHbBIX
B OMKMCaHUM THIIA.

10. Odopmnenue pe3ynbTaToB MOBEPKU

10.1. Pe3ynpTaTel MOBEPKHM 3aHOCATCS B MPOTOKOJ. [TpoTokon moBepku odopmiseTcs B
NPOM3BOJIBHOM BUJIE.

10.2. [IlpeobpazoBarenu, NpolIEAIINe IOBEPKY C IMOJOXKUTENBHEIM pe3yIbTaTOM,
NPU3HAKOTCSA FOAHBIMU M JOMYCKAIOTCSA K IPUMEHEHHUIO.

PesyneTaThl noBepku npeoOpaszoBaTeseil MOATBEP)KAAIOTCS CBEACHUSMU O pe3yJbTaTax
MOBEPKU CPEICTB M3MEPEHWMH, BKIOYEHHBIMU B DenepanbHblit MHGOpMAaLMOHHBEIH (GOHZ MO
obecneveHnIo eMHCTBA U3MepeHuit. 1o 3asBneHuro Blajenblia CPEACTBA U3MEPEHUN WK JIULA,
NPEACTABUBILErO €r0 Ha NOBEPKY, BBIIAETCSA CBUAETENIBECTBO O MIOBEPKE CPEICTBA U3MEPEHHUH.

10.3. Tlpu oTpuUATENBHBIX pe3ysbTaTaX MOBEPKH B COOTBETCTBHM C JAEHCTBYIOIIUM
38KOHOJATENbCTBOM B 0OOnacTH obecrieyeHuss equHCTBa u3MepeHuit PO Ha mpeobGpasoearens
0hOpMIISETCS U3BEIIEHHUE O HETIPUTOHOCTH K PUMEHEHHMIO.
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