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TlocynapcTBeHHas cucTeMa obecneyeHHs eJHHCTBA H3MEPEHUH. .-MI1 44-261-03
H3mepurens HanpsxeHHOCTH MarHuTHOro nons MMAT-400L1.

Mertonnka MoBepKH.

- Cpok BBefeHHA B JeicTBHe Hionb 2003r.

‘1. OBJIACTb ITPUMEHEHU I

Hacrosmas meTomWka pacmpocTpaHSeTCs Ha H3MEpHTeNIb HANPAKEHHOCTH MAarHHTHOIO
- nonst UMAT-4001] u ycraHaBIHBaeT METOMHKY €r0 IIEPBHYHON H MEPHOIHYUECKOMN [IOBEPOK.

H3mepuTens HanpsskeHHOCTH MarHHTHoro :momst - MMAT-4001] - (nanee no Tekcry —
H3MEepHTENb WM Npubop) NpeaHa3HadyeH 111 H3MEePEHUS HaNPsKEHHOCTH:

.NMNOCTOAHHOIO MarHHTHOIO NnoJis;
*.MakKCHMaJIbHOro (ammmynnoro) 3HA4YE€HHA NEPEMEHHOIO-MarHHTHOIr o Nosg. I'IpOMbIllJJ']CHHOH ‘HaCTOTh!, -

; MaKCHMaJIbHOTO (aMIJIMTYAHOrO) 3HA4YeHHsl OAHOKPATHOIO MMMY.ILCa MArHHTHOTO NOAA, ‘

*B YaCTHOCTH .[715 -U3MEPEHUS :TAHT€HIUATBHOH M - HOPMAIBHOM . COCTABISIOIIHX - Haﬂpﬂ}heHHOCTI/l'
~ MarHHTHOTO *TIOJIA . Ha -TIOBEPXHOCTH :M3JeNHil, . 10ABEPraeMbIX - MaI‘HHTOHOpOLU}\OBOMy“KOHTPOJHO =
‘METOIOM NPHIOKEHHOTO MOJIS.

: < 3MepHTEns -00ecneynBaeT H3MepeHHe HaNPsKeHHOCTH:MarHUTHOT'O ‘.l'lOIIH BWIManasoHe oT
:200 no 40000 . A/M [2.10 400 A/em]. JloxasaHus TpHOOPA HHAKMLHMPYIOTCS B-A/CM. - :
~Ilpenen momyckaeMorc 3HaueHHs abCOTIOTHOM norpemﬂocmmmepenm HaNpsKEeHHOCTH

MardMTHOIO IOJIA U1 JOBEPUTENbHOI BeposaTHOCTH 0,95 He npeBbImIaeT:

* B PEXHME HeNpephIBHEIX H3MEPEeHUH, A/M ' +(0,03xH+200),
[A/eM] [£(0,03xH+2,0)].
rae H — u3smepsemas BenmuyrHa B A/M [A/cm];
e B PEKHUME OJHOKPATHBIX HMITYJIbCHBIX H3MEPEHUH He HOpMHpYeTCs.
[TepBHYHYIO NOBEPKY NPOM3BOIAT IPH BBIMYCKE M3MEPHTENs H3 NPOM3BOICTBA ¥ TIOCTE
pPEMOHTA.

[Teproanyeckyro noBepKy NPOBOJAT OJHH pa3 B TOJI.

2. HOPMATHBHBIE CCBIJIKH

B HacTosuei METOJQHKE HCIIOJIB30BAHBI CCHUIKH Ha CIEAYIOUIHE HOPMATHBHBIE JOKYMEHTHI:

ITP 50.2.006-94 [Topsanok nposeieHus MOBEPKH CPEACTB H3MEPEHHH.

ITP 50.2.012-94 ITopsanok arTecTauny NOBEPHTENEH CPEICTB H3MEPEHHUIA.

I'OCT 12.1.006-84 OJIeKTpOMAarHUTHBIE TONS panHoyacToT. J[OMyCTHMBIE YPOBHH Ha
paboynx MecTax M TpebOBaHUA K MPOBEACHHIO KOHTPOJIA.

T'OCT 12.2.007.0-75 Wspenus snextporexuudeckue. Obuue TpeboBanus 6€30MacHOCTH.

I'OCT 12.3.019-80 HcnpiTanHs M M3MepeHMs 3neKTpuueckde. OO6mue TpeGoBaHHUs
6e30macHOCTH.

I'OCT 28498-90 TepMOMETpEl  KMAKOCTHBIE CTeKNIgHHBle. OOmMe TEeXHHYeCKHe
TpeboBaHHsA. MeTOAB! HCTIBITAHHS.

I10T PM-016-2001 MexoTpacieBhle lpaBHja 110 oXpaHe Tpyaa (rnpaBuia 6€30MacHOCTH)

(PM1 153-34.0-03.150-00) mpu 3KCIUTyaTallHH 3J1€KTPOYCTaHOBOK.
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3. OIIEPAIIMM ITOBEPKH

Ilpu npoBeZieHHHM TIOBEPKH BBHINONHAOT -omepauun - ([P 50.2.006-94), :ykasaHHbic B
Tabnuue 1.

‘Tabmuua 1
Ne .Homep - IlpoBenenue onepaunu npu
I'I/l_'l ‘HauMmeHoBanue OI€paluu _— HyHKTa N MEePBHYHOH NepHOIHYEC-
METOIMKH TIOBEpKe KOH noBepke
1 | Buemmnuit ocMoTp 8.1 Ja Jla
2 | OnpoboBanue 8.2 la Ha
3 | OnpeneneHne  nuama3’oHa  M3MEpEHHA 8.3 Ha ‘| .. Her
HaNnps>XeHHOCTH MarHUTHOTO I10J1s
4 | Onpenenenye abCOMIOTHOM MOrPEMIHOCTH 8.4 JHa Ja
HM3MEPEHHA HaNpSKEHHOCTH MarHHUTHOIO
T0JIs B HEIPEPEIBHOM PEXHMe

4. CPEJICTBA IIOBEPKU

s 4.1 Jlpu . npoBeneHHH- nosepkH - u3meputens UMAT-400L  npuMeHSIOT . crenyolme

CpeCTBa IOBEPKH:

— . CONEHOH MarHMUTHOTO TI0JIS ¢ paboyeil 30HOjt:BBH e "IHIHHApA BBICOTOH He:MeHee 110 MM
'BLOJib OCH .CONEHOHJA H IHAMETPOM He MeHee :10°MM i -06eceunBalomyii MATHHTHOE TIoNe
HanpsbkeHHOCTBIO He MeHee 40000 A/M (em. Tlpunoskenne A obs3atenbHoe);

—  HCTOYHHK CTaOMJIBHOTIO NIOCTOSHHOTO TOKa, 00ecneuHBaloLiil [171aBHOE peryTHpoBaHHe TOKA B
COJIEHOHU/IE H HMEIOUIHH TaKyI0 MOIIHOCTb, KOTOpas HeoOX0AMMa IS TIOIyYEeHHs B COTEHOM e
HallPSDKEHHOCTH IOCTOSHHOTO MarHMTHOrO 1ot He MeHee 40000 A/M;

— HCTOYHHUK CTaOMJBbHOIO IEPEMEHHOTO TOKAa INPOMBINIIEHHBIX YacTOT, O6eCrneYuBaroLIHil
IJIaBHOE DPETYIHPOBAHHE TOKAa B COJCHOMAE M MMEIONIMI Takyld MOIIHOCTB, KOTOpas
HeobxomuMa 171 NOJY4eHHs B COJICHON/IE HANPS)KEHHOCTH TIepeMEeHHOTO MArHHTHOTO M0JIs He
menee 40000 A/m;

—  aMIEpMETp MOCTOSHHOTrO TOKA, MO3BOJSIOLINHA H3MEPATE TOKH, HEOOXOMMBIE ISt TIONYYeHHS
B COJICHOHJE HanpsHKCHHOCTH NOCTOSHHOIO MAarHHUTHOro nojis He Menee 40000 A/M H
obecneynBarOLINi H3MEPEHHS C MIOTPENIHOCTRIO He Honee 0,5 Y: :

—  aMIEpMETp NEPEMEHHOI0 TOKa, NI03BOJIAIOIIMI H3MEPATh TOKH, HeOOXOIMMBIE IS MOIy4YeHHs
B COJICHOHJE HANPSKEHHOCTH IE€PEMEHHOr0 MAarHHTHOTO Mojis He MeHee 40000 A/M
o0ecneynBalOIHNi H3MEPEHHS C MOTPELIHOCTHIO He Gonee 0,5 %;

— TICHXpOMETp acnmHpauHoHHBIH THma M-34 no TV 25.1607.054 ¢ nuanasoHoM M3MepeHHi
OTHOCHTENBHOH BliaXHOCTH OT 10 10 100% 1 oTHOCHTeNBHOM MOrPeHOCTh He Honee +6%;

— Tepmometp TexHudeckud nmo 'OCT 28498 ¢ mnanazoHom usmepenuit ot 0 no 50°C ¢ ueHoi
nenenus 1°C; '

—  GuKCcHpylOlee YCTPOHCTBO (OmpaBKa) [ OPHEHTALMH JATYHKA M3MEpHTENs BAONb OCH
coneHoMzAa M obecreyHBarollee NPH MHOTOKPATHOM yCTAaHOBKE JAaTYMKAa B 3aJaHHYI TOUKY
paboyero ofbema pasbpoc noxasaHuit mamepuTens He Gomee * 20 % momyckaeMmoii
IIOrPEIIHOCTH NoBepseMoro npubopa.

4.2 Jlonyckaercq npu nosepke usmeputens MMAT-400L] npumeHeHne cpeacTB IOBEPKI,

HE NpHBeJeHHbIE B 4.1, HO OOeceynBaloOlMe ONpeJeNeHHe METPONOTHYECKHX XapaKTepHCTHK

H3MepHTells ¢ TpeOyeMoH TOUHOCTEIO.
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4.3 Cpencrtsa u3MepeHHil H HCIIBITAaTeNbHOE 060pYIOBaHHE, NPHMEHSIEMbIE IS TIOBEPKU
JOJDKHBI OBITH IOBEPEHBI (ATTECTOBAHBI) M HMETH JAeiCTBYIONIHE CBUAETENLCTRA (aTTecTaTh!) MM

KJeHmMa.

S. TPEBOBAHUS K KBAINOUKAIIUHA ITIOBEPUTEJIENA

K nposezennio onepaunit nosepku u3meputens WMAT-400L]  nonyckaroTcs -mua,
uMerolue o6pa3oBaHHe He HHKE CPEIHEr0 TEXHHUYECKOro, aTTECTOBAHHEIE COrTACHO I1P-50.2.012,
MMCIOLME TIPaBO Ha IOBEPKY MArHHTOM3MEPHTENbHBIX IPHOOPOB, - IPOLIEAINE - KYPC . 00y eH!S
pabote Ha HM3MepuTele H  O3HAKOMHBIUMECS = C - PyKOBOZCTBOM . Mo 3KCIAyaTalHH
P2 422289-001-20872624-2003 (manee - P3) Ha M3MEPHUTEIb HAalpPAXKEHHOCTH MAarHUTHOTO TOJs
VUMAT-40011. '

6. TPEBOBAHHMA BE3OIIACHOCTH

6.1 Ilpu nposeneHuy : MOBepKH :H3MepuTes - UMAT-4001] K- paboTe " IoNyCcKaKTea JIHLa,
TNpOIIEAIIUE MHCTPYKTaX 10 .TEXHHKE ‘0€30MaCHOCTH..NPH:.paboTe -.C . :3MeKTPOyCTaHOBKAMH

HanpskeHHoCTEIO 10 1000 B. ‘

..-6.2_Cpenctpa’ U3BMEpEeHHI - B HCIIBITATENbHOE - 000py10BaHHE, :IPHMEHSEMBIE /1714 - TIOBEPKH
~u3mepurend - MMAI-400LL,  nomxusl -OHTL  :3a3eMIeHbI, ©~37eKTPHYECKOS COIIPOTHBNEHHE
3azeMisironero npoeozna He 6onee 0,1 Om.

6.3 Ilpu mnpoBeAeHHH TIOBEPKH W3MEpHTENs MNOKHBI COGTIONATHCS TpeboBaHus
anexTpobesonacHoctd no I'OCT 12.1.006-84, T'OCT 12.3.019-80, T'OCT 12.2.007.0-75 wu

TIIOT PM-016-2001 (P]] 153-34.0-03.150-00).

7. YCJIOBUSI HOBEPKH H IIOJAI'OTOBKA K HEI

7.1 Ilpu npoBe/IeHHH NOBEPKH JOJDKHBI COBIIOATECA CIIEMYIOLIHE YCTOBUS:

- TEeMIepaTypa OKpy»Karollero Boszayxa, C . x5 ;
- OTHOCHTEJIbHAS BJIAXXHOCTE BO3ayxa, % : S5£ 28
- arMocdepHoe naBienue, klla 84 +106,7;
(MM pT. cT.) (630 + 800) ;

- HamnpsyKeHHe IUTaroleld 6aTapen ralbBaHHYeCKUX 3JIEMEHTOB
(akkyMynaTOpHbIX Garapeit), B ga8
- Hamnps>KeHHe IUTaroumei cetu, B 220:+£22

50+0.5

- 4acToTa IIepeMEHHOro Toka, I'I1
BuGpanus 1 Tpscka JOIKHEI OTCYTCTBOBATb.
7.2 Ilepen nposeneHHEM ITOBEPKH BBLIEPKATH H3MEPHTENDb H CpeICTBa NOBEPKH He MeHee

4 yacoB B ycnoBHsX 1o 7.1.
7.3 YCTaHOBHTH NOBEPAEMBIH H3MEPHTENb, OOPA3LIOBHIE npubopsl U IIpoYHe CpelicTBa

IIOBEPKH B pa60txee ITOJIOXKEHHE H IOJATIOTOBHTE HX K pa6ore B COOTBETCTBHH C TeXHHYECKHMH
OINNHCaHHSAMH.
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7.4 ConeHouna Nnpu H3MEPEHUAX JOJKEH OBITH PacloOKeH FOPH3OHTANBHO TaK, YTOOBI ero
och Oblna neprneHaAuKyjIspHa K FOPH30HTaJIbHONH COCTaBIIAIOLIEH BHEIUHEr0 MarHUTHOrO Mo,
Halpag/leHHe KOTOpOH oMnpeiendloT KoMracoM. BOnu3u coneHouaa He JOKHO ObITh OOBIIMX
(heppOMArHUTHBIX MACC U APYTHX HCTOYHHKOB MAarHHTHBIX TIOJIEH.

7.5 BkatouuTb npuOOpbl B C€Th U IPOIPETh UX B TEYEHHE 15 MUHYT.

7.6 IlpoBecT KOHTpONbL 3HAUYEHHS IOCTOSHHOH COJIEHOMZA COIJIAaCHO TPHIONKEHHS A
(obsizatensHoe). KOHTpO/Ib NOCTOSAHHOMN CONEHOMIa MPOBOAUTCS He peke | pa3a B 6 Mecsiies.

7.7 Ans usMepuTeNst BBITOIHUTH ONEpaliuy cornacHo 2.2.2-2.2.4 P3.

8. IMMNPOBEJAEHHME ITOBEPKH

8.1 Buemnuit ocmoTp.

8.1.1 IIpx nmpoBeJleHUH BHELIHEr0 OCMOTpA YCTAHABIUBAKOT COOTBETCTBHE KOMILIEKTHOCTH
uameputens UMAT-400L1 tpebosanusam 1.3.1 PO Ha npubop.

8.1.2 M3mepuTenb He MOMKEH MMETh MEXAHHYECKHX NMOBPEXK/IEHHH, CeI0B KOPpPO3HH (Ha
BCeX yacTax npubopa M AaryMka), BAHAIOIIMX Ha paboTy M3MepHTeNs. HaAMHCH Ha KOpIyce
npudopa A0KHLI ObITh YETKMMH M JIEMKO YMTAThCS, KHOIIKM BKJIHOYEHHS PSIKUMOB JIOJDKHbL JIEIKO
HAKMMAThCsl U HE BbINaAaTh.

8.1.3 Ecmun TpeboBanus 8.1.1, 8.1.2 He BBINONHAIOTCA, H3MEPUTENb IIPU3HAKOT
HEeNpUro/IHBIM K IPUMEHEHHIO, JalbHeHIlINe onepalii NOBePKH He [IPOU3BOAAT.

8.2 OnpoboBaHue.

8.2.1 M3amepurtenesHelii npeobpa3osaTesib NOBEPAEMOro NpHOOpa NOMELAIOT B COJICHOML.

8.2.2 PerynupyemMbIM HCTOYHHKOM MOCTOSHHOIG TOKa B OOMOTKHM CONIEHOWIA MOJAKT TOK
(I) npubnusuTensHo paBHbli 0,5 A (Hanps»EHHOCTh MAarHUTHOIO NOJISA B COJMICHOH/IE NOJDKHA OBITh
B nuanasoHe oT 20 no 300 A/cm).

8.2.3 HaxkuMmaroT KHOMNKY HENpPEPHIBHOIO peXHMa paboTbl Ha M3MEpUTENe, IPH 3TOM
JOJIKHBI 3arOpeThCsl HHAMKATOPBl LH(poBoro tadno. ¥ 06exaanTcs B HOPMaTLHOM CBEYEHHH BCEX
pazpsioB UH(POBOro HHAMKATOPA.

8.2.4 M3MmeHss HanpaBlIeHHE TOKA B OOMOTKe CONEHOM1a (M3MEHEHHE HAlPABICHHS BEKTOpa
HaNPsKEHHOCTH MarHUTHOIO MoJif), J10OMBAIOTCA, YTO Obl CIIBOSHHBIH JNBYXIBETHBIH CBETOMHO
MHAMKALMHK TTOJISPHOCTH MarHUTHOTO I10J1 TOMEHSJT LBET C KPAaCHOTO Ha 3e/IeHbIH HIIH HaobopoT.

8.2.3 Tlpu oTcyTcTBHM NOKa3aHUH MU3MEpHUTEs, HApYLIEHHH B cBeUeHHH LIMdpoBoro Tabno,
NpH MOJHOM HJIM YaCTHYHOM He cpadaTblBaHHH [JBYXIIBETHOTO CBETOAMOJA, MPHOOpP NpU3HAIOT
HENPUroJHBIM K IPUMEHEHHIO, JajbHEHIINE ONIepallii TOBEPKH HE IPOU3BOIAT.

8.3 OnpeneneHue nHana3zoHa H3MEPEHHs HANPSYKEHHOCTH MArHUTHOTO MOJIs

8.3.1 M3MmepuTtensHblil npeobpazoBaTenb MOBEpsieMoro npudopa ¢ nNoMoLLbIO CrelHaNILHOIO
(HKCHPYIOIIEro YCTpo#cTBa (OIIpaBKK) MOMELIAIOT B PAGOUYIO 30HY CONEHOHA.

8.3.2 PerynupyemMplM HCTOYHMKOM MOCTOSIHHOIO TOKa B OOMOTKM COJIEHOMA MOJAIOT TOK
(I. A) paBHbIii

1
I=4x10*x— (1)
K :
rie K - nocrosiHHas coneHouaa, M",

T.€. YCTAHABJIMBAIOT B COJICHOMAE HAMNPAXKEHHOCTL MarHUTHOro noJs Hye, pasnoe 400 A/em.
CHumaroT nokasanust usmepurens (H, A/em).
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8.3.3 IlponenbiBaroT onepauuu cornacHo 8.3.1-8.3.2 s IIPOTHBOIIONIOKHOIO HaNpaBieHHs
IIOCTOSHHOI'O MarHUTHOTO I10JIS B COJIEHOME. ‘
'8.3.4:Pesynbrar (nokasanus uameputens .MMAT-40011) nomkeH 6LITh-He MeHblIe. YoM
388 Alem (H= 400 — 0,03*400) s 06oux HampaBIeHHH N0J1s. "
! *-8.3.5. Ecmu TpeGoBauus 8.3.4 He BLIMONHAIOTCH, H3MEpHTENb IPH3HAIOT HETPHTOAHBIM K
~TIPUMEHEHHIO, NIANIbHeHI1e Onepanyy IOBEPKH He IPOH3BOIAT. : '

. -8.4 Onpenenenne a6COMOTHOMN ‘ [IOrPeMIHOCTH “M3MEPEHHA -HaNPXKEHHOCTH MarHHTHOrO
~ TI0J19 B HENIPEPLIBHOM PEKHME

8.4.1 Onpenenexue NOrPeIIHOCTH NIPH H3MEPEHHH IOCTOSHHOTO MArHHTHOrO 11014
8.4.1.1 HsmepuTensHBi Inpeobpa3oBaresns - -TIOBEpAEMOro- mpHbopa: ¢  [OMOLLUBIO
CIENHANBbHOTO GUKCHPYIOIIETo YCTPOHCTBA (ONpaBKH) OMELIAIOT B pabouy1o 30HY coleHouaa. -
- IloBepky M3MepHTeNs NPOBOAT NIPH NMATH 3HAYECHUSX HaNps)KeHHOCTH MarHUTHOTO NOJA: 2,
100, 200, 300, 400 A/cm.
8.4.1.2 PerynupyeMbIM HCTOYHHKOM IIOCTOSHHOTO TOKA B OOMOTKH CO/IeHOHIA 1101al0T TOK
-1, no:m3meputenio UIMATI-4001] ycTanaBIMBaIOT :HAIPAKEHHOCTh -MArHHTHOTO 1014 (H, Alem) B
- ConeHonne paBHoe 2 A/cM.-M3MepHB ¢ IOMOLIBIO -aMIepPMETPa - CHITy ‘TOKA “B. LIEMH - COJIeHOU 1A,
pacCuHTaTh TCOPETHYECKOE 3HAYEHHE ‘HANPAKEHHOCTH -MarHHTHOrO nonist -(H,er,” A/eM) cornacho
bopmye:

Hucm.sz]xlo_za (2)

rae K- noctosnnas coneHouna, M';
I - cuna Toka B 1ienu coneHouna, A.
Pe3ynbTaTsl H3MepeHHit 3aHOCAT B POTOKO (npunoxenne b pekomenayemoe).
8.4.13 [lns 3HAYCHHS HANPHKEHHOCTH MATHATHOTO TONS  BbIYMCISIOT BEJTHYHHY
abcomoTHOMH nmorperHocTH u3Meputens UMAT-40011 no bopmyne:

A=|H - H,py |, (3)

rae H — 3HauyeHMe HanpsyKEHHOCTH MAarHMTHOTO TMOJS B COJICHOMJE IO H3MEPHTENIO
HUMAT-40011, A/em;
Hycr — TeopeTHueckoe 3HaueHMe HaNpsKEHHOCTH MAarHHTHOTO NoNA, MOIYYEeHHOe Mo
dopmyne 2, Alcwm.
Pe3ynbTarTel pacueToB 3aHOCAT B IPOTOKOJ (npunoxerne b pekomenayemoe).
8.4.1.4 M3MeHas HanpaeleHHe TOKa B 0OMOTKe COJIEHOM/1a, MEHSIOT HalpaBieHHe BEKTOpa
HANpAXEHHOCTH MAarHUTHOTO IO/l OTHOCHTENBHO IJIOCKOCTH YYBCTBHTEIbHOI NIOBEPXHOCTH
npeobpasoparesist X011 Ha IPOTHBOMONOKHOE H IOBTOPSIOT onepauuu 8.4.1.2-8.4.1.3.
8.4.1.5 IToBTopsitoT onepauuu 8.4.1.1.-8.4.1.4 nns 3HayeHuit HaNpsAKEHHOCTH MarHUTHOIO
nons H paBuerx 100, 200, 300, 400 A/cm.

8.4.2 Onpenenenue NOrpeMIHOCTH IPH H3MEPEHHHU N€PEMEHHOI0 MarHUTHOIO MO

8.4.2.1 MsMmepurensHeii npeobpaszoBaTens noBepseMoro mnpubopa ¢ NOMOLIBIO
CIENHATBHOIO GHKCHPYIOIIETO YCTPOHCTBa (ONPaBKH) [IOMEINAIOT B padbouyro 30Hy cojieHoHa.

IloBepky wu3MepuTens NpOBOAAT NPH MSTH 3HAYCHHAX HaNpsKE€HHOCTH TEPEMEHHOr0
MaruuTHoro nond: 2, 100, 200, 300, 400 A/cm.
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8.4.2.2 PerynupyeMBIM HCTOYHHKOM IIEPEMEHHOIO TOKA B 0GMOTKH COJIEHOMA NOJAKT TOK

- M yCTaHABIHBAIOT HANPAKEHHOCTh NIEPEMEHHOro MarHuTHOro nois (H, A/cm) B coneroune paBHOE

-+ 2.A/em. M3MepHB ‘¢ IIOMOLIBIO aMIIEpPMETpa -IIePeMEHHOr0 , TOKa BHAYEHHe. CHITbI TOKa (Lipy, A) B

UCTH COJICHOHAA,. pacCUHTHIBAIOT  TEOPETHYECKOE: 3HAYECHHE - HalPSKEHHOCTH 'MarHHTHOTO  TIONS

» (Hyer»»A/em) cormacho dopmyite 2,:rae | — aMIIHTYIHOE 3HAYEHHE CHITBI TOKA B LeNH COJIEHOHAa B
aMmIiepax, paccydTaHHoe 1o hopMylie

i,

1=\2x1,, (4)

PesynbraTel u3Mepenuii 3aHOCST B IPOTOKO (IPHIIOKEHHE b pexomeHnayemoe).
8.4.2.3 AGCOMOTHYIO NOrPEeIHOCTE .- H3MEPEHHS - "HaNpAKEHHOCTH MarHMTHOTO TNOs

OnpenensioT coranacHo 8.4.1.3. ‘
8.4.2.4 IlosTopstoT onepaunu 8.4.2.1-8.4.2.3 1na 3uavennii ‘HalpSUKEHHOCTH NEePEMEHHOTr0

MarauTHoro nons H pasusix 100, 200, 300, 400 A/cwm.

, 8.4.3 AOGCOMOTHas  IOIrPELIHOCTD H3MEPEHHS “HalpPsYKEHHOCTH - MarHHTHOIO .1OJA 1714
v JIOBEPHUTENBHOH: BEPOATHOCTH 0,95: B pexkiMe -HelpepEIBHBIX :M3MEPEHHH “He «I0J/KHA 'TIPEeBLILLIATS
+(0,03xH+2,0) A/cm, rae H — n3mepsiemas BeniuuHa (8 Alcm). g p S :

.. -8.4.4 Ecnu . Tpe6oBanus .8.4.3 :HE -BBIIIOJHSAIOTCSA, s HK3MEPHTEL TIPH3HAIOT : HEIIPHTOIHBIM - K
TIPHMEHEHHIO.

9. OGOPMJIEHHUE PE3YJIbTATOB IIOBEPKH

[

9.1 Pe3yneratel mosepkH OQpOPMIAIOTCA NPOTOKOJIOM, ¢opma KoTOpOro mpuBezeHa B
PEKOMEHIYEMOM NPHIIOXKEHHH B.

9.2 TlonoxuTenbHble pe3yNbTAThl NOBEPKH M3Meputens UMAI -400L] odopmasiorcs
cornacho I1P 50.2.006 Benaueii cBHeTeNBCTBA O TOBEPKE.

9.3 OrpunaTenbHele pe3yJbTaThl TOBEpPKH usmepurens UMAT-400L] odopmasiorcs
cormacio IIP 50.2.006 Belmaueil wu3BemeHus o HENPUTOZHOCTH C yKa3aHHEM IIpHYHH
HETIPUIOIHOCTH, CBUIETEIBCTBO O NIPEABITYIIE] I0BEPKE aHHYTHPYeTCs.

Hcnonuurenu:
3as.n1abopatopueit 261 / - M.A Maneiruu
Benymmii uHxenep 1a6.261 =2 E.B.CaBuyepa
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- Ilpunoxenne A (o6s13aTesnbHOe)

-+ KoHTpoJIb 3HaYeHHs NMOCTOSAHHOH COJIeHOHaa
« 1. Cpeacrea KOHTPOJISI NOCTOAHHOII COJIEHOHAA

.. 1.1 Ilpn npoBeniesny KOHTPOJIA MOCTOSHHON CONEHOMIA IPHMEHSIOT CIENYIOLHE CpeCTBa

M3MEpPEHUH U HCIIBITaTeIbHOE 060PYIOBaHHUE:!

—  9NIEKTPOMArHMT, 00ECHEYUBAIOLIMA B 3a30pe:PaBHOM CYMMeE BHICOT JIBYX ‘HaTYHKOB (naTumnka
-TE€CIaMeTpa ¥ IaTYMKa U3MEPHTE] MarHUTHON MHAYKUMH 1111-9) MarHuTHYI0 MHAYKIIO He
MeHee 50 MT u ¢ HeoaHOpPOIHOCTBIO He NpeBblmaroeii 0,05% Ha CaHTHMETp (7151 YBEpEHHOro
nonyyeHus curaana SIMP na 1111-9);

—  HCTOYHHK CTabHJIBHOIO MOCTOAHHOIO TOKa, 06eCIeYHBAIOIHI [171aBHOE PETYHPOBAHKE TOKA B
CONCHOM/C H MMEIOLIHH TaKyl0 MOLIHOCTh, KOTOpPasA HeOOXOAMMA JUIS IIOTYYEHHS B CONEHOMIE
HanpsKEHHOCTH MTOCTOSHHOIO MarHMTHOTO Nons He MeHee 40000 A/M;

~  AMIEPMETp NOCTOSHHOIO TOKA, NMO3BOAIOLIMIA H3MEPATh TOKH, HEOOXOIUMBIE. ITA TIONYYEHHS
B COJICHOHIE HaNpHXKEHHOCTH IIOCTOSHHOIO “MarHMTHOro .moas He :Menee 40000 A/M H
obecneunBaomuii H3MepeH s C IOTPEIHOCTRIO He Gozee 0,5 %:

— « TECTIAMETp ¢ AaTYHKoM XO/a ¢ IHANa30HOM-M3MepeHHs 0T 25 710 60 'MT U OTHOCHTENBHON |
TIOTPEIIHOCTRIO- H3MEPEHUS B -3TOM JHanasoHe .He ‘Gonmee 1,0%. JlaTunk TecaaMeTpa Mo
pasMepaM N0JDKEH BXOIHTE B COJTCHOH U MEKIIOTIOCHON 3330 31eKTPOMArHHTa;

~— /M3MEpHUTENb MATHUTHOH MHAYKUMH Thna 1111-9 c. nuanazonom usMepenus ot 25 1o 100 MmToax .-

~ ' OTHOCHTEIbHOH IIOrPeIHOCTBIO H3MEPEHH B 3TOM AHana3oHe He 6omee 0,1%; -
; - 1.2 TomyckaeTcs TIpH .KOHTPOJIe NOCTOSHHOMN COJIEHOMIA TIPHMEHEHHE .CPENICTB ‘H3MEPEH I
M -HCTIBITaTENIBHOE - 000PYI0BaHME,  ‘He MpHEeIeHHbIe B 1], +H0 *0becneunBalonIHe “OIIpeneaeHHe
TIOCTOSIHHOH COJIEHOH A ¢ TpeDyeMOif TOUHOCTHIO.

1.3 Cpenctsa u3MepeHHii W HCIIBITATeNbHOE 0GOPYIOBAHHE, TIpUMEHSsIeMBIe ‘11 KOHTPO.15
TMOCTOAHHOH CONICHOMAA  NOJUKHBI OBITH IIOBEPEHBI (aTTECTOBAHB)) M HMETh JeHcTByIOUIHe
CBUACTENILCTBA (aTTECTaThl) HIH KaeiMa.

2. IlposeneHne KOHTPOJISA MOCTOSIHHOII COJTEHOMAA

2.1 KoHTpons 3HAaYeHUs NMOCTOSHHOM NPOH3BOJAT B pabowueil 30HE coleHOMAA, KOTOpasd
NOJXKHA TPEACTaBNATE M3 ce0sf LMIHHAD BBICOTOH He MeHee 10 MM BIOJB OCH COJEHOMIA M
AHaMeTpoM He MeHee 10 MMm.

2.2 JlomMelnaloT JaT4HK TeclaMeTpa B LeHTp paboyeii 30HI (touka 1 ceyenus b puc.1) Tak,
YTOOBI OCh coOnMeHoMIa ObLla IEpHEHAMKYNIPHA ILIOCKOCTH 4YYBCTBHTEIBHOH IOBEPXHOCTH
npeobpazoBatens XoJia.

10 10
i ————p
| 4
.i
!
= ! 2 3
™ & _: .............. ~ J
i
!
i5

o R

Puc.1 Cxema pacrnionoxeHns To4ek KOHTPOIIA MOCTOSHHOM CONMEHOMIA B ero paboueii 30He.
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2.3 Perynupyst HCTOYHHKOM IOCTOSHHOTO TOKA TOK B 00MOTKaX COJIEHOM A, 10 TeCIaMeTpy
YCTaHaBIHBAIOT HHAYKLHIO MAarHUTHOTO NIOJISl B COJIEHOUIE (B“-,MT) pasHy10 50,0 MT. C nomomsio
aMIepMeTpa H3MEpAIOT CHIIY TOKa B LI€NH COJIEHOHA.

PesyneTaT H3Mepenuit 3aHOCAT B Tabmumy 1.

Tabmuna 1.
IMokazanua ' Cpeanee B
.| Tokasauua |.[ITokasanna | usmeputens | TMocTosnnas | - 3xauenne OueHnka TR ‘ABcontoTHan
Ceuenne| Touka | Tecnamerpa | amnepmerpa | MaruuTHOf CONEHOMIA . | NOCTOAHHOI CKO norpest: | . NOrpewHoCTs
B", MT I, A HHAYKUIH K, M coneHouaa S v HOCTH Axomt
B mT Kep. M By, M

1 2 3 - 5 6 7 8 9 10
1
2

A 3
4
5
1
2

B 3 50,0
4
>
1
2

B 3

‘ 4

5
1
2

A 3

i 4

3
1
2

¥ 2 -50,0
4
5
1
2

B 3
4
5

2.4 JloMewaoT NaTYHK TeCIaMeTpa I10CIe0BATeNBHO B OCTAILHEIE TOUKH paboueii 30HbI
COrnacHo puc.1, ciens yro6s! ock coneHouaa GbUIa IePTeHIHKY/ISPHA II0CKOCTH YyBCTBHTEJIbHOM
NIOBEPXHOCTH NpeobpazoBaTens XoJuia.

2.5 [lnst kaxoi HeeneayeMoit TOYKH paboyeli 30HbI TIOBTOPSAIOT AEHCTBUA COrIacHo 2.3.

2.6 M3MeHss HanpapleHHe TOKAa B OOMOTKE CONEHOMIA, MEHSIOT HalmpaBjleHHE BEKTOpa
HHAYKUMH ~ MariUTHOTO IOJS  OTHOCHTENBHO IUIOCKOCTH —YyBCTBHTEJBHOH ITOBEPXHOCTH
npeobpasoBaTtesis X0I11a Ha IIPOTHBOIIOI0KHOE H IIOBTOPSIOT onepauuu 2.2-2.5.

2.7 B 3a30p 31€KTPOMArHUTa, MONKIIOYEHHOTO K HCTOYHHKY TUTAHMS, TOMELIAIOT NaTYHKH
TeClaMeTpa M M3MEpHTENA MarHUTHOH MHAYKuuu II11-9 omuH Han ApyrHMM Tak, yTO6BI NMHHH
HaNpAKEHHOCTH MAarHUTHOTO NOJIs OBUIH PACTIONIOKEHE] NIEPIEH IMKYIIPHO MI0CKOCTSIM JaTYHKOB,
TIpHYEM BEPTHKAIbHASA OCh YYBCTBHTEIILHEIX 31EMEHTOB 000MX JIaTYHKOB COBMAaa.

2.8 Peryiaupys 3HaueHHS TOKa B OOMOTKaX 3J€KTPOMArHUTA, NOGHBAIOTCS Ha TecnaMeTpe
3Ha4YeHHH MarHUTHOH MHAYKUHH (B*, MT) pasueix 50 MT, -50 MT. [Tokazauus (B, MT) usmepurens
MarHUTHOH MHAYKIMH 1111-9, COOTBETCTBYIOIIHE KAXKIOMY KOHKDETHOMY IIOKa3aHMIO TeclaMeTpa
3aHOCAT B IIPOTOKOJI. '

11
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2.9 PaccuMTBIBAIOT MOCTOSHHYIO COJICHOMA K, M) s KaXXJ0H HccieayeMoi TOYKH
j Y
paboyeit 301! (puc.1) no popmy:e:
796,2- B,
= ’ U
Ky =——=, (1)

ik

rae B — 3Havyenue MarHMTHOH MHAYKLHUH, - H3MEPEHHOE C IOMOIIbIO usmeputens - 11-9 u
COOTBETCTBYIOLIIEE TTOKA3aHHIO TecnaMeTpa (B*), mT;

—-3Ha4YCHHE TOKa, COOTBETCTBYIOLIEE M0KAa3aHHUIO TecnameTpa (B*), A;

— ‘HHJIGKC HCCTIelyeMOH TOYKH KaXKI0ro U3 cedenuii (puc.1) paboyeit somp1 (i=1,2, ..., 5k

HHJIEKC.ceyeHus (pHc.1) paboyeit 30HEI (j =1 '[CC“-]CHPIE A}, 2 [ceu.B],’3 [ceu. B)),

— MHJIEKC 3HAYCHHH MarHUTHOH MHAyKuHH .(B’), .u3MepenHoii stecnameTpom (k = 1
[B" = 50,0 MT], 2 [B"=-50,0 MT]).

PesynbTatr BeIYMCeHHiT 3aHOCAT B Tabaumy 1.

2.10 Ina psna 3HayeHMi IOCTOSHHOMN cojleHoMna (Kijks M) BeranCagiOT cpeaHee 3HayeHHe

(Kep.s W, OIEHKYy CpelHeHl KBaJpaTHYeCKOH -IOrpelIHOCTH eIHHHYHOTO HaMepenus (Sk) u

CHCTEMaTHYECKYIO COCTABAIOLLYIO NOrpemHocTH (6) no ¢opmynam: '

I

i
]
k

S 3 2
Sic= 35 20 0 K = Koy’ (3)

=] j=1 k=l
Oy =max Gy , e (4)
' 2 2
AB Al &
rae Op =L1- Ky -l — | +|—| , (5)
ik T
rae AB — mNOrpemHocTh H3MEpEeHHs MarHHTHOH HHIYKIHHK n3mepurenem L1-9, MT;
Al — morpemHoCTh H3MEPEHHs CHIIBI TOKa, I.

Pe3ynbraT BeIYHCIeHHH 3aHOCAT B Tabnuiy 1.
2.11 Ilo pesynprataM, BEIYHCIEHHBIM II0 Gopmymam 2, 3 u 4, paccyMTHIBaIOT

OTHOCHTETIPHYIO CYMMapHYO NOIPETHOCTE ONpeeNieHUs NOCTOSHHOMN conenonaa (8, %):

By = ~‘/SK2+9’;'2-100% (6)
ch_ 3

Pesynbrar Beramucinennit 3aHocsT B Tabaumy 1.

2.12 OTHOCHTeNbHas CyMMapHas INOIPELIHOCTD ONpeNe/ieHHs TOCTOSIHHOM COJIeHOHAa
(6K, %) He momxHa npepblmath + 0,8%.

2.13 Ecnu ycnosue 2.12 He BBINOMHAETCS, TO KOHTPOJIE NIOCTOSHHOH COJIEHOMAA MOBTOPSIOT
A4 HHOYKUMH MardMTHOro mois B coieHoune (B*, MT), ycranaBnusaemoii 1o TeclaMeTpy,
paenoii 30,0 (-30,0), 40,0 (-40,0) MT [koHTpons o B* pasHoe 50,0 (-50,0) MT yxe nonyuen], u
NIPOBOAAT pacyeThl [ULi OObEIHHEHHOTO psia 3HAYeHMi MOCTOSHHON CONeHOMIA (Kijk» M, rae
k - uHnexc 3HayeHWH MarHMHOM HHIYKIHH (B, H3MEpeHHOH TecnameTrpoM (k = 1, 2, .., 6) ¢
3amMeHOH uHcna Habmozenuit ¢ 30 Ha 90. Ecniu M B 3TOM ciyuyae OTHOCHTeNnbHAs cyMMapHas
TIOTPELIHOCTE ONPENCIICHHUS NOCTOAHHOH coneHonna (Sx, %) npessimaer + 0,8%, To 3aMeHSIOT
COJIEHOMA Ha IpYro#, yAOBNETBOPSAIOIMH TpeGoBanusam 2.12.
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IIpunoxenne b (pexomenayemoe)

@Dopma npoToKo.a noBepku Hameputeas MMAT-4001]

1.  Tun npubopa - Wsmepurens UMAT-40011

2. IlpennpHATHE-H3rOTOBHTENb

3. Tox M3roToBneHHs » 3aBOJICKOH HOMEp

4. Ilpenens! H3MepeHHS: H: 2400 A/em

5. Ilpenen . abcomoTHOH NOIPENIHOCTH H3MEPEHHS - HANPSKEHHOCTH MArHHTHOTO OIS IS

. IOBEPUTENLHOH BepOATHOCTH 0,95 B pexkiMe HeNpephIBHBIX - H3MEPEHHIL:
£ (0.03 x H +2.0) A/em. rae H — uamepsiemas pennunna (8 A/cm)

6. Jlata npeneinymeit MIOBEPKH

7. IloBepsercs . B .COOTBETCTBHH C. MTI 44-261 03 «'CH. - I3MepuTeab . HaNpsKeHHOCTH
./ MarHUTHOrO mons UMAT-40011. Metonnka nom:pm»
-8. Ycnosus nosepku: Temneparypa - - °C, OTHOC.BI&KHOCTD 2%, II&BJ]CHHC MM pT CT.,

* HampsDKEHHE TIMTAoIEN CeTH . B, 4acToTa CeTH T

9. Cpeacrea moBepku*: .

1) Conenonn Tuna Ne K= M il %

2) OneKTpOMarHuT Ne

3) Amnepmerp THma Ne &= %

4) AMnepMeTp THMNa Ne &= %

5) McToYHHUK NOCTOSHHOrO TOKA THIIA Ne

6) MIcTOYHHK nlepeMeHHOro ToKa THIIa Ne

7) Tecnamerp Tuna Ne 8= %

8) U3mepuTens MarHUTHOMN MBAyKiMy THIA 1111-9 Ne %

9) IlcuxpomeTp acnupauHoHHEL THIIA M-34 Ne %

10) TepmoMeTp TexHHYecKuit THNA Ne

10. Pe3sympTaThl BHEIIHEr0 0CMOTPa COOTBETCIBYIOT, HE COOTBETCTBYIOT TpeboBanuam 8.1 MII.

(HeHYHOE 3a4ePKHYTE)

- CpencTsa noBepkH J0MKHBI MMETh NEHCTBYIOLLHE CBHAETENLCTBA (aTTecrarsl) UK Knefima.
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11. Pesynbratel onpo6oBaHHs COOTBETCTBYIOT. HE COOTBETCTBYIOT _ TpeGoBaHMsM 8.2 MITL
(HEHYIKHOE 3a4EPKHYTh)

12. Pe3ynbTaThl onpeeneHUs AHaNa3oHa H3MePEeHH HanpaKeHHOCTH MarHUTHOTO TI0JIS:

YcnosHoe Hanpasnekie | Teop.3HaYeHHe HANPRAEHHOCTH CunaTokal, A Moxasarus MMAT-400L1 Tonyck, Alew
MarHHTHOTO MOJIA mar.nons Huer. AlcM H. A/cm
+ 400 388
= 400 388

13. Pesynbrathl onpeneneHus npeiena abCOMOTHON NOrPElIHOCTH M3MEPEHHS - HANPSKEHHOCTH
MardHHTHOIO I10J1s B HEMPEPBIBHOM PEKHUME:

YcnosHoe Mokaszania Cunatoxal, A Teop.3naueHne AGConoTHas Honyck
HanpasieHue HMAT-400L] HaMNPAKEHHOCTH Mar.noas MOTPELHOCTE =(0,03xH+2). A/cm

MarHHTHOroO Nons H, Alem H,-. Alcm A. Alcm

i 2 271

+ 100 5.0

+ 200 8.0

+ 300 11

+ 400 14
14. M3mepurens COOTBETCTBYET. HE COOTBETCTBYET  Tpebosanusm MII u P3.

(HEHYIKHOE 3a4EPKHYTB)

15. MaMepuTtens _roneH. HerofeH K NPHMeHEeHHIO.

(HEHYKHOE 3a4EPKHYTh)

Opranu3zaumus, NpoBOJALIAs IOBEPKY

ITosepky npoussen

TToanuce Hrnunans!, pamuans

[ara noBepku

OTTHCK NOBEPHTENHLHOTO KileiMa (Teyars)





