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M E X T OO CVYJ.APCTBETHHUB # C TAHJAOAPT

FocypmapcTBeHHas cuctema obecneyeHUss e AMHCTBA U3MEpPEeHUN

rOCYJAPCTBEHHAA MNOBEPOYHAA CXEMA 1A CPEACTB W3MEPEHUA
MAFHUTHOW UHAYKLIMW, MATHUTHOIO NMOTOKA, MATHUTHOIO MOMEHTA
N rPAOUEHTA MATHUTHOU MHAOYKUUN

State system for ensuring the uniformity of measurements.
State hierarchy scheme for means measuring magnetic flux density,
magnetic flux, magnetic moment and gradient of magnetic flux density

Dara BBegeHua — 2015—01—01

1 O6nacTb NnpUMeHeHus

Hacrosiwumii ctaHgapT pacnpoCTpaHseTcs Ha CpeacTBa U3MEPEHUI MarHUTHON MHAYKUMKW, MarHUTHOTO
noToKa, MarHUTHOrO MOMEHTA, rpagueHTa MarHUTHOW MHAYKLMKM U yCTaHaBnMUBaeT NopsAOK nepeaayn pabo-
4MM cpeacTBaM U3MepeHunit eaunul; Tecrna (Tr), BeBep (B6), amnep — MeTp kBaapaTHblit (A-M2), Tecna Ha
MeTp (Tn/M), OTHOLLIEHNS STUX eAnHUL K cune Toka (Tr/A), (BO/A), (A-m2/A), (Tn-m~1-A~") u eguumuubl MariuT-
How BocnpumMmumnocTu (eq. CH) OT rocyaapCTBEHHOINO NEPBUYHOIO 3TaNIOHa NOCPEACTBOM BTOPUYHbBIX 3Tano-
HOB, paboymx paspsigHbIX STANOHOB W CPeACTB U3MEPEHUii, 3aMMCTBOBAHHbIX U3 APYrMx obnacren namepe-
HWI, C yKasaHUeM MOrpeLlHOCTEel N OCHOBHbIX METOAO0B MOBEPKY.

FocynapcTBeHHas MOBEpOYHasa cxema, rpadyuyeckoe npefjCTaBneHne KOTopon NPUBEAEHO B NPUIIOXKe-
HUKM A (PUCYHOK A.1), COCTOMT M3 YETLIPEX YaCTel AN CPEACTB U3MEPEHUN CNEAYIOLLNX BEMNYMH: MAarHUTHOW
MHAYKUMK (4acTb 1), MarHUTHOrO MOTOKa (4acCTb 2), MArHUTHOrO MOMEHTA U MarHUTHOW BOCNPUUMYUBOCTU
(4actb 3), rpagmMeHTa MarHMTHOW MHAYKUMK (YacTb 4).

B HacTosiLeM cTaHaapTe noj MarHUTHBIM MOTOKOM NMOHMMAIOT MOTOKOCUENIEHUE C BUTKAMU U3MEpU-
TenbHOoi 06MOTKW. Moa NepeMEHHbLIM NonemM NOHMMAalOT MarHUTHOE Nore, M3MEHAIoLLEECs N0 rApMOHNYECKO-
MY 3aKOHY.

[onyckaeTcsi NPOBOAUTL MOBEPKY CPEACTB M3MEPEHUIA, TPaAyMpOBaHHbIX B €AMHULIAX, OTNMYAIOLLNX-
CSl OT NPEeLYCMOTPEHHBIX HACTOSLLMM CTaHAAPTOM, B COOTBETCTBUM C COOTHOWeHusMu: 1 Tn = 107/4n A/mM;
1B6=1B-c;1B6/Tn=1(AM)A=1wm%1Tn/A=1B6/(A-M2) = 10"/4x m1; 1 B6/A =1 B-c/A = 1 [h;
1 Tn/m = 107/4x A'm2; 1 Tn-m~"A=1 = 107/4x M2,

Jonyckaetcsi NpOBOAUTL NOBEPKY C MOMOLLbIO 3TANoOHOB Gonee BbICOKOW TOYHOCTH, YEM NpeaycMoTpe-
HO HaCTOALLMUM CTaH4apTOM.

2 HopmaTUBHbIE CCbINKU

B HacTosiLem CTaHaapTe UCNONb30BaHa HOPMaTUBHAS CCbINka Ha CneayloLwmi CTaHaapT:
* ~
FOCT 8.021—2005 locyaapcTBeHHas cuctema obecneyeHms eauHCTBa usmepeHuii. FocyaapcreeHHas
NoBEpOYHas Cxema ANs CPEeACTB UBMEPEHNI MACCHI.

MpumedaHue —Npu NONLIOBAHUN HACTOALLMM CTaHAaPTOM Lienecoobpa3Ho NpoBEpUTL AeiCTBME CCbINOYHBIX
CTaHAapToB B MHGOPMaLWOHHONR cucTeme obLlero nornb3oBaHus — Ha oduLmMansHoM caiiTe defeparnbHOro areHTCTea

* 3aMeHeH Ha MOCT 8.021—2015.

M3paHune ocouuMansHoe
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Mo TEXHUYECKOMY peryriupoBaHuio 1 MeTporioruv B ceTu MHTEpHET UMK No exerogHomMy MHPOPMaLMOHHOMY yKasaTento
«HaumnoHanbHble cTaHAapThl», KOTOPLIA ONyONMKoBaH NO COCTOAHUIO Ha 1 AHBapA TekyLlero roga, U no Bbinyckam exe-
MeCAYHOro MHPOpPMaLMOHHOro yKkasaTena «HauuoHaneHble cTaHdapThl» 3a Tekywwuin rog. Ecriv cebiNoYHBIA cTaHgapT
3aMeHeH (M3MeHeH), TO MpU NoNb3oBaHWK HAaCTOALLMM CTaHAapTOM CrneayeT pYKOBOACTBOBATLCA 3aMEHALWMM (U3SMEHEH-
HbIM) CTaHAapToM. Ecnu cCbiNOYHbIR CTaHfapT oTMeHeH 6e3 3aMeHbl, TO MOMoXeHUe, B KOTOPOM faHa cChlfika Ha Hero,
NMPUMEHSETCA B HYacTW, He 3aTparuBatoLLen 3Ty CChImKy.

3 NlocypapcTBeHHbIN NePBUYHbIN 3TarnoH

3.1 locypapcTBEHHbIN NEPBUYHBLIA STANOH €4UHUL, MarHUTHOW MHAYKUMU, MAarHUTHOIO NMOTOKa, MarHuT-
HOr0 MOMEHTAa W rpagueHTa MarHUTHOM uHaykumm MNAT 12—2011 npeacraenaer coboi KOMMMEKC, B COCTaB
KOTOPOro BKMKOYMEHbI Cneayowme cpeactea U3MepeHui:

- 9TanoOHHblE rennin-uesnesble MarHuToMeTpbl 3MM;

- QTanOHHbIN KBApLEBbLIN CONEHOUA MarHUTHON MHAYKUUM NOCTOAHHOTrO nonsa C4-2;

- 3TafloHHas KBAHTOBas Mepa CUMbl MOCTOAHHOIO anekTpuyeckoro Toka KMT,;

- 3TanoHHas Keapuesas KaTyLuka MarHUTHOW MHAYKLUMW, MArHUTHOIO MOTOKa U MAarHUTHOro MOMEHTa

- 3TanoHHas KBapuesas mepa (katyLuka) MarHuTHoro momeHta AKMM-1;

- 3TanOHHbIN KBAPLEBbLIN CONEHOUA rpagueHTa MarHuTHon nHaykumm 3CrMm-1;

- 9TanoHHasa TPEXKOMMOHEHTHAaA Mepa — KOMnapaTop CpeAcTB U3MEPEHUA MarHUTHOW MHAYKUUKU NOo-
ctossHHOro nonsa 3TMK;

- 3TaNOHHbIN KBAHTOBLIA KOMMAapaTtop CpeacCTB U3MEPEHWA MarHWTHOW UHAYKUMU NOCTOSIHHOrO nons
anga amanasona 1—25 mTn;

- 3TanOHHbIN KOMNapaTop CPeaCTB UBMEPEHUIA MAarHUTHOM UHAYKUMK nepemMeHHoro nona ISKIIT;

- 3TanOHHbIN KOMNapaTop CPeACTB UBMEPEHUI MArHUTHOIO NOTOKA U MarHUTHOro MmomeHta SKIMM.

3.2 [lJnanasoHbl 3HAYEHNUN MarHUTHbIX BENTUYUH, B KOTOPbIX BOCNPOU3BOAATCA UX €AUHULbI, COCTaBNAIOT:

- MarHuTHas WHAYKUMS NOCTosHHOrO nonst — 1078 — 1-10-3 Tn;

- MarHuTHbIN noTok — 510~ — 3.10~2 B6;

- MarHUTHbIA MOMEHT — 3:10~4 — 20 A-Mm2;

- IPaAMEHT MarHUTHOI MHAYKUMU — 1-10~° — 1-10~" Tn/m;

- YIMbl MEX4Yy MarHUTHbIMU OCAMU MEP MarHUTHOW uHAyKumn — 90° + 0,1°;

- OTHOLUEHWEe MarHMTHON MHAYKUMK K cune Toka, Tn/A

nocTosiHHoe none — 1-10~8 — 1.10-2;

npu yacrtorax ot 1 'y Ao 20 kM'y — 1-10-% — 1-10-2;
- OTHOLLEHUEe MarHUTHOTO NoToKa K cune Toka — 1-104 — 1-10~2 BO/A;
- OTHOLUEHME MarHMTHOrO NOTOKAa K MarHUTHOM uHAyKuun, B6/Tn:

Ha NOCTOSIHHOM Toke — 1-10~2 — 20;

npu yacrortax ot 20 My Ao 20 kMy — 1-10~2 — 20;

- OTHOLLEHMWE rpagneHTa MarHMuTHON MHAYKUMK K cune Toka — 1-103 = 1-10~1 Tn-m—1-A-1.

3.3 MocyaapCTBEHHbIM NEPBUYHBLIN 3TAnoH obecnevynBaeT BOCNPOU3BEAEHME U Nepeaady eauHul co
cpeaHMMK KBagpatudeckumu otknoHeHusmm (CKO) pesynbratos usmepexnuin npu 10 He3aBUCUMbIX n3mepe-
HUSIX COOTBETCTBEHHO NpeAenam Anana3oHa n3MepeHun:

- MarHWTHasi MHAYKUMSi NOCTosiHHOrO nonst — 2108 — 5.1078;

- MarHuTHbIN NoTok — 1-10~2 — 1075;

- MarHWUTHbIN MOMEHT — 5-10=3 — 1-10~>;

- rPaAMEeHT MarHUTHOI uHAyKuMn — 1-10~2 — 1-10-3;

- YIAbl MEXAY MarHUTHLIMK OCSIMU MEP MarHMTHOW UHAYKUUN — 2";

- OTHOLUEHME MarHMTHON MHAYKLUMU K CUne Toka:

noctosHHoe none — 2:10% — 5-10-38;
npu vacrorax ot 1 My Ao 20 'y — 1-10~3 — 7-10-5;
- OTHOLLIEHWE MarHUTHOrO NOTOKa K cune Toka — 3-10~3 — 1-10-5;
- OTHOLUEHME MarHUTHOrO NOTOKA K MarHUTHOW UHAYKLMU:
Ha NOCTOAHHOM Toke — 1-10—3 — 4-1075;
npu yacrorax ot 20 My Ao 20 kM'y — 1-10~3 — 2-10~>;
- OTHOLLEHWE rPaAneHTa MarHUTHOM MHAYKLMK K cune Toka — 51073 — 1-10-3,
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3.4 'paHMLA HEUCKITIOYEHHON CUCTEMATMYECKOW NOrpeLLUHOCTU BOCNPOU3BEAEHUA U Nepeaadn equHul,
(HCIM) cocraBnsieT COOTBETCTBEHHO NpejAernam AnanasoHa U3MepeHuin:

- MarHUTHasi MHAYKUMS NOCTOSHHOrO nons — 7,510 —6-10~7;

- MarHuTHBbIIi NoTok — 1-10~3 — 4,3-10°5;

- MarHUTHbI MOMEHT — 3-10—3 — 1,8-10~%;

- [PaAVEHT MarHUTHOI UHAYKUUKU — 5-10~%;

- yrbl MEXAY MarHUTHLIMM OCSIMU ME€P MarHUTHON MHAYKUUKN — 5";

- OTHOLUEHWE MarHUTHON UHAYKLUM K Cune ToKa:

nocrosHHoe none — 3,610 —1,8-10°5;

npu wacrtotax ot 1 'y Ao 20 kMy — 1103 —1,5-107%;
- OTHOLLEHWe MarHMTHOrO NoToKa K cune Toka — 1-1073 — 4,3-10°5;
- OTHOLUEHUE MAarHUTHOTO NOTOKA K MArHUTHON UHAYKLUMMU:

Ha NOCTOAHHOM Toke — 3-10~4 — 1-10~%;

npw yacrorax ot 20 My Ao 20 My — 5104 —1,5-10%;

- OTHOLUEHWEe rPaANeHTa MarHUTHOI MHAYKLMK K cune Toka — 5-1074.

3.5 CTaHaapTtHasa HeonpeaeneHHOCTb, oLleHuBaeMas no tuny A npu 10 He3aaBUCUMbIX U3MEPEHUSX, YNC-
NEeHHO coBNaaaeT ¢ COOTBETCTBYIOLLMMU 3HAYeHUaMKn CKO pe3ynbraTtoB M3MEpEeHUH.

3.6 CtangaprHan HeonpeaeneHHOCTb, oLeHnBaemMas no tuny B, uucneHHo coBnagaeTt ¢ COOTBETCTBYIO-
LwmmMmu 3HayeHnamu HCI pesynstaToB U3MepeHuid, yMeHbLUeHHbIMKU B 1,73 pasa.

3.7 TocyaapCTBEHHbIN NEPBUYHBLIN ITANOH NPUMEHSIOT ANg Nnepefayn euHUL, MarHUTHOW WHAYKLUMK,
MarHMTHOrO NMOTOKA, MAarHUTHOrO MOMEHTA M rPaANEHTA MarHUTHOW UHAYKLUU BTOPUYHBLIM 3TanoHaMm, paspaj-
HbiM pabo4um sTanoHam u Hambonee nNpeLM3noHHbLIM pabounm cpeacTBam U3MEPEHUIt METOAOM CIMYEHUI C
NOMOLLLI0 KOMNAPAaTOPOB, BXOASALLMX B COCTAB NEPBUYHOIO 3TANOHA.

4 BropuyHble 3TaroHbI

4.1 BropuyHble 3TanoHbl eAWHULbI MATHUTHOM MHAYKLUUM NOCTOSIHHOIO NOMA

4.1.1 B Ka4eCTBE BTOPUYHbIX 3TANOHOB €ANHULIbI MarHUTHOW MHAYKLMM NOCTOAHHOIO NONs B AManasoHe
ot 1:10-% 0o 1-10~4 Tn UCNONb3YIOT KOMMIIEKCHI CPEACTB U3MEPEHUIA, BKMIOHAIOLWMeE B CeBA STANOHHbIN KBaH-
TOBbIIi MarHUTOMETP U ABYX30HHYIO Mepy-KOMNapaTop Ha OCHOBE KBAHTOBOFO KOHTponnepa-crabunusaropa
MarHUTHOM MHAYKLUUN.

CKO cymmapHoit NOrpeLuHoCT! U3MepeHnit Sy, (CyMMmapHas CTaHapTHas HeonpeaeneHHoCTL Pesysib-
Tara u3mepeHus u,) cocrasnset ot 0,015 % a0 0,0002 % COOTBETCTBEHHO HWXKHEMY M BEPXHEMY Npeaenam
AnanasoHa u3amepeHui.

4.1.2 B ka4eCcTBE BTOPUYHbLIX TANOHOB €AUHULBI MarHUTHON MHAYKLMU NOCTOSIHHOTO NONA B AManas3oHe
ot 0,02 o 2 Tn Ncnonb3yT KOMNNEKChl CPeACTB M3MEePEHUN, BKioUatoLme B ce0s 3TanoHHbIN KBAHTOBbIN
TecnaMmeTp M UCTOYHMK OAHOPOLHOTO MarHUTHOrO NOMSA B BMAE SNEKTPOMAarHuTa ¢ SAepHO-Pe30HAHCHBIM KOH-
TPONNepoOM-cTabmnu3aTopom MarHMTHOM MHAYKUMW UAK CO CTABMNU3aTOPOM TOKA NMUTaHUS ANEKTPOMAarHuTa.

CKO cymmapHoi norpeLUHoCTi N3MepeHnin Sy, COCTaBNsAET COOTBETCTBEHHO OT 0,003 % a0 0,0003 %.

4.2 BropuyHble 3TariOHbl €AUHULbI MArHUTHOW MHAYKLVUKN NePEMEHHOro nosns

B kauecTBe BTOPWUYHLIX STANIOHOB €AUHWULLI MArHUTHOM MHAYKLMW MEPEeMEHHOTO MOfsi NMpu 4acToTax
0,1—20000 Iy MCnonb3yT KOMMNNEKCHl CPEACTB M3MEPEHUIA, BKMoYaloLme B cebs KaTyLuKy MarHUTHON WH-
AYKUMKU NepemMeHHOro nonsi, yCTPOMCTBO ANs CTabunusaumm U KOHTPOSS CUITbl MEePEMEHHOTO TOKA, UHAYKLM-
OHHble nNpeobpa3oBaTeny 1 MHAYKLUMOHHbIA MarHUTOMETP-KOMNAapaTop MarHUTHON UHAYKLIMM.

Onanasonbl namepenuit: ot 1-10~° go 1-10-3 Tn; or 1-10~5 go 1102 Tn/A; ot 0,1 go 10 B6/Tm;
(90° £ 0,1°) — yrnbl MeXay HanpaBREHUSAMU MarHUTHbLIX 0CEH TPEXKOMMOHEHTHbIX MEP MAarHUTHOW MHAYKLIUK.

CKO cymmapHoi NorpeLwHocTi nsMepenni Sy, COCTaBnAeT CoOTBETCTBEHHO oT 1,0 % 10 0,02 % u ot
0,5 no 2.

4.3 BTopuyHbl€e 3TanoHbl €4UHMNLbLI MATHUTHOIO NOTOKA

B kayecTBe BTOPUYHbLIX STANOHOB €AMHULLI MAarHUTHOTO MOTOKA MCMOMb3YIOT KOMMSEKChl CPEACTB W3-
MepeHMWii, Bkniovaiowme B ceba: BeGepMETP, KaTyLIKy MarHUTHOMO MOTOKA, MCTOYHUK NOCTOSAHHOIO TOKA, W3-
MepUTEnbHbIE KaTyLkU. [loNONHUTENbHO B COCTAB MOTYT GbiTh BKIIIOYEHBI: HAMAarHMUMBAIOLLEE YCTPOWCTBO,

3
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TeCcnamMmeTp NOCTOAHHOTIO NOMA, KOMNNEKT MEP MArHUTHOIO NOTOKA HA OCHOBE MarHUTHLIX MaTepuanos, KaTyLu-
KW MarHMTHOW MHAYKLUMKU U Apyrue cpeacTsa M3MepEHUN.

JMana3soH namepeHuii OTHOLLEHWUS MAarHUTHOFO NOTOKA K curne Toka: ot 1-10~4 go 3-10~2 B6/A; CKO cym-
MapHOI NOrpeLUHOCTN N3MEPEHUI Sy, MPU N3MEPEHNN OTHOLLEHMA NOTOK/TOK COOTBETCTBEHHO: 0T 0,02 % Ao
0,005 %.

JManasoH n3amepeHuit MarHMTHOTo NOToka B 06pasLiax MarHUTHbIX MaTepuanos: ot 5-10~% 5o 0,1 B6 npu
HaNPsHKEHHOCTU HamarHuumeatoLero nons H ot 0,1 4o 1-10% A/m; CKO cymMapHOi NOrpeLIHocT 3MepeHuit
S5, NPW N3MEPEHUU MArHUTHOIO NOTOKA B 06pasLiax MarHUTHLIX MaTepuanos cooTBeTcTeHHo: ot 0,1 % Ao
0,01 %.

Mpu nosepke TecnameTpa U3 coctaBa BTOPUYHOIO 3TanNoHa eAnHULUbLlI MarHUTHOTO NoToKa UCNonb3ytoT
«[oBepoYHbIe yCTaHOBKM 1-r0 paspsaa Ang TecnaMmeTpoB U Mep MarHUTHOW MHAYKUWMMW MOCTOSAHHOTO MarHuT-
Horo nonsi» no 6.1.1.3.

Jonyckaerca MCnornb30BaTb BTOPUYHBIE STANOHbI €AWHULIbI MArHUTHOTO MOTOKA ANSA MOBEPKW KaTyLUuek
MarHMTHOM MHAYKUMK 2-T0 pa3paaa MeToaoM NpsiMbIX n3amepeHuii. B atom cnydae sebepmerp ¢ uameputenb-
HOW KaTyLUKOM U3 COCTaBa BTOPUYHOIO 3TANOHa UCNOMb3YIOT KaK MarHUTOMETP Ha UHAYKLMOHHO-UMIYIECHOM
npuHUMUNe AeWCTBUS NPU KOMMYTaLMKM TOKa B OBMOTKE KaTYLLKK.

4.4 BTopuUYHbIe 3TanoHbl €AMHULbI MAarHUTHOrO MOMEHTa

B kayecTBe BTOPUYHLIX STANOHOB €ANHULLI MArHUTHOrO MOMEHTa UCMONb3YIOT KOMIIEKChl CPEACTB U3-
MEPEHWIA, BKIOYaoLWMX B ce0A KaTyLUKy MarHUTHOrO MOMEHTA, UCTOYHWK NOCTOAHHOIO TOKa M Komnaparop
MarHWTHOro MOMeHTa (BebepmMeTp C NPUEMHON KaTyLUKM MarHUTHOTO MOMEHTA WM MarHMTOMEXaHNYeCKui
MarHUTOMETP).

JuanasoHbl naMepeHuit cocTasnsaioT: oT 1-10~2 go 20 (A-M2)/A [B6/Tn]; ot 1-10~2 go 1-10-3 B6/(A-M?)
[Tn/A] u ot 1-10-3 go 100 A-m2.

CKO cymmapHO# norpeLuHocTn nsmepeHuin Sy, cocrasnset: ot 1,0 % a0 0,01 % COOTBETCTBEHHO npe-
Jenam guanasoHa U3MepeHuii.

BTOpWYHbIEe 3TanOHbI €AUHNULBI MAarHUTHOTO MOMEHTa MPUMEHSIIOT AN NOBEPKU pabounx aTanoHos 1-ro
paspsiga METOAOM CRIUYEHUI C NOMOLLIbIO KOMNapaTopa U3 coctaBa BTOPUYHOrO 3TanoHa UM MeToAoM KOC-
BEHHbIX U3MEPEHUIA.

Mpu noBepke pabounx aTanoHoB 1-ro paspsaa B BUAE KaTyLUEK U NPUEMHbIX KaTyLleK MarHUTHOrO MO-
MeHTa B eguHuuax (A- M2)/A n B6/(A- M2) npu yactotax 20—20000 Ly BMECTO BTOPUMHOTO STANOHA €MHULIbI
MarHMTHOTO MOMEHTA MPUMEHSIIOT NOBEPOYHbIE YCTAHOBKM 1-ro paspsiga Ans MarHUTOMETPOB, MEp U AaT4yu-
KOB MarHWMTHOWM MHAYKLUU NePEMEHHOTO MarHUTHOro rnons (B 9KBMBaNEHTHbIX eauHULaX namepeHus B6/Tn u
Tn/A COOTBETCTBEHHO) N0 6.1.2.

Mpu noeepke pabounx sTanoHoB 1-ro paspsga B Buae o6pasLoB eCTECTBEHHOW MarHUTHOW BOCMPU-
UMYUBOCTU AOMOMHUTENBHO MCMONbL3YIOT NOBEPOYHLIE YCTAHOBKM 1-ro pa3psga Ana MarHUTOMETPOB U Mep
MarHWTHOM MHAYKLMKU NOCTOSIHHOrO MarHUTHOrO Nons U paboyne 3TanoHbl, 3aMMCTBOBaHHbLIE U3 APYTUX MO-
BEPOYHbIX CXEM — LUTAHIEHUHCTPYMEHT Mo [1].

[Mpu nosepke paboynx aTanoHoB 1-ro paspsaa B BUAE BECOBbIX NOBEPOYHbIX YCTAHOBOK ANS UBMEPEHUA
MarHWTHOM BOCMPUUMYMBOCTU MPUMEHSIOT MOBEPOYHbIE YCTAHOBKM 1-r0 paspsiaa Ans TecrnameTrpos U Mep
MarHUTHON MHAYKUMWU MOCTOSAHHOrO MarHWTHOro nons no 6.1.1.3 n paboune sTanoHbl, 3aMMCTBOBaHHbIE U3
APYTMX NOBEPOYHBIX CXEM, — LUTAHIEHUHCTPYMEHT no [1] u o6pasuosbie rupu no FOCT 8.021.

4.5 BropuyHble 3TanoHbl egMHULbI rpaaneHTa MarHUTHOM UHAYKLUKN

B KkayecTBe BTOPWYHLIX 3TANOHOB €AUHMLbLI rPaAUEeHTa MarHUTHOW MHAYKUMKM UCMOMb3YIOT KOMMNIEKC
CpPeacTB U3MEPEHUIA, BKIIOYAIOLLMIA B CE0SA KaTYLUKY rpagueHTa MarHUTHON MHAYKLUWMU, UCTOYHUK NOCTOAHHOIO
TOKa 1 KoMmnaparop (BebepmMeTp ¢ KBaapynonbHOW M3MEPUTENbLHON KaTYLUKON, MarHUTHbIN rpaaneHToOMETp).

JunanasoHbl usamepenmit: ot 1-10-3 go 1-10~1 Tn-m~1-A-"; o1 1-10-° go 1-10-"1 Tn/m.

CKO cymmapHoii norpeLuHocTn usMepeHuit Sy, coctaensiet ot 1,0 % Ao 0,2 % cooTBETCTBEHHO Npeae-
naMm U3MepEeHMii.

4.6 BropuyHble STanoOHbl NPUMEHSIOT ANA NOBEPKN pabounx 3TanoHOB METOAOM MPSIMbIX U3MEPEHUN 1
CNn4YeHneM ¢ NOMOLLIbIO KOMNaparopa U3 ero cocrasa. BTopuyHbie STanoHbl €AWHULIbI MArHUTHOW UHAYKLWUK
NPUMEHSIOT TaKXXe ANA NOBEPKN NPeLn3MOHHbIX pabounx MarHUTOMETPOB.

4.7 CootHoweHue CKO cymMmMapHO# NOrPeLUHOCTH BTOPUYHBIX STANOHOB Sy, U rPaHuLIbl 3, J0BEPUTESb-
HOM NOrpPeLHOCTN pabounx 3TanoHoB 1-ro paspsaa A4omkHO ObiTb HE MeHee 1:5.
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5 CpeacrtBa nsMepeHui, 3aMMCTBOBaHHbIEe U3 APYTUX rOCyAapCTBEHHbIX
NOBEPOYHBbIX CXEM

B kauyecTtBe cpeacTB M3MEPEHUIA, 3aMMCTBOBAHHbIX M3 APYTNX MOBEPOYHbLIX CXEM, UCMNONL3YIOT: LUTaH-
reHMHCTpPyMeHT no [1] B AnanasoHe ot 1 go 200 MM ¢ npegenoM gonyckaemon norpewHoctn 0,05—0,1 mwm;
o6pasuosble rupu no MOCT 8.021 B gnanasone ot 10 mr go 100 r, ¢ Nnpegenom A0nyckaemMon NorpeLLHOCTH
0,2—2,0 mr.

LLITaHreHUHCTPYMEHT M 00pa3sLIOBbIE TMPU NPUMEHSIIOT AN NOBEPKM pabounx 3TanoHoB 1-ro paspsiga B
BUAE Mep, NpMBOPOB U MOBEPOYHbIX YCTAHOBOK ANSt U3MEPEHWI MAarHUTHOW BOCMPUUMYKUBOCTMI.

6 Paboumne pa3psgHble 3TanoHbl

6.1 Pabouue aTanoHbl 1-ro paspsaga

6.1.1 Pabouune 1-ro paspsga 3taroHbl €AUHULbI MArHUTHOW MHAYKLUU NOCTOAHHOTO NOss

B kauecTtBe paboyux sTanoHoB 1-ro paspsga UCNOMb3YT CrieayloLme cpeacTBa U3MEPEHUIA.

6.1.1.1 MoBepPOYHbIE YCTAHOBKU ANS CKaNSPHbLIX MarHUTOMETPOB NOCTOSHHOMO NOMS, BKMOYaloLWMe B
ce0hs KBaHTOBbIN MarHUTOMETP Y O4HOKOMMOHEHTHYIO MEPY MarHUTHOW UHAYKLUMM C YCTPOWCTBOM A5 aBTOMa-
TUYECKOW KOMNEHCcaUUU MarHMTHOro nonga 3emMnu.

[uanasoH namepenmii: ot 1:10-% no 1-10~% Tn.

[JosepuTernbHas rpaHuua d, norpeLiHocTn usMmepenunii npu P = 0,95 (cymmapHas pacluMpeHHasi He-
onpeaeneHHoCTb U3mepeHun npu koadduumente oxeara K = 2) cocraenset ot 0,03 % o 0,0005 % coot-
BETCTBEHHO.

6.1.1.2 lMoBepOYHbIE YCTAHOBKK ANA BEKTOPHbLIX MAarHUTOMETPOB U MEP MarHUTHON MHAYKUMU NMOCTOSH-
HOrO Norns, BKMOYaloLWwme B ce0d KBAHTOBLIA MAarHUTOMETP U TPEXKOMMNOHEHTHYIO MEPY-KOMMNapaTop MarHuT-
HOM MHAYKUUW C YCTPOWNCTBOM AN aBTOMATUYECKON KOMMEHCALMM MArHUTHOTO Nons 3eMnu.

[nanasoHbl uamepenuit: ot 1:10~8 go 1-10-3 Tni; ot 1:10-8 go 25-10-3 Tr/A; (90° £ 0,1°) — yrmbl Mexay
HanpaBneHUsIMU MarHUTHbIX OCEN TPEXKOMMOHEHTHBIX MEP MarHUTHON UHAYKLUN.

JosepuTernbHas rpaHuua d, norpewHocTu usmepeHnin npu P = 0,95 coctaBnsieT COOTBETCTBEHHO: OT
0,2 % po 0,0005 %; ot 5" go 15"

JlonyckaeTcs npu noBepke KaTyLuek MarHUTHOI MHAYKLMM NOCTOSIHHOTO Nons B AuanasoHe ot 1:10~° go
2,5:1072 Tn/A B kayecTBe pabounx 1-ro paspaaa STanoHOB eUHNULbI MArHUTHON WHAYKLMW NOCTOSIHHOTO NOns
MCNoMb30BaTh BTOPUYHbLIE 3TanoHbl (4.3) M NOBEPOYHLIE YCTAaHOBKKU 1-ro paspaga (6.1.3.2—6.1.3.3) us setsu
marHuTHoro notoka. B nepsom cnyyae o, cocrasnser ot 3,0 % 10 0,2 %, o BTopoMm — o1 5,0 % a0 0,5 %.

6.1.1.3 ToBepOYHblE YCTAHOBKW ANS TECNamMeTpoB U Mep MarHWTHOW MHAYKUMM MOCTOSIHHOrO Nons,
BKIIOYaoLe B cebs AAepHO-PE3OHAHCHbIM TECAAMETP U UCTOYHUK OAHOPOAHOrO MarHUMTHOMO MONSA B BUAe
3MeKTPOMAarHuTa ¢ 94epHO-PE30HAHCHBIM KOHTPONNEPOM-CTabUNM3aTopoM MarHUTHOW UHAYKLUK UK CO CTa-
BunNu3aTopoM TOKa NUTAHMA ANEKTPOMAarHuTa.

Ownana3oH namepenun: ot 0,02 go 2,5 Tn.

JosepuTenbHas rpaHuua d, NorpeLHocTn namepexuin npu P = 0,95 cocrasnaet ot 0,02 % a0 0,001 %
COOTBETCTBEHHO.

6.1.2 Paboume 1-ro paspsaga atanoHbl €AUHULbI MArHUTHON MHAYKLMU NEePeMEeHHOro nonsa

B kauectBe paboumx aranoHoB 1-ro paspsga npu dactorax 0,1—20000 'y McCnonb3ytoT NOBEPOYHbIE
YCTaHOBKM ANSi MarHUTOMETPOB, MEP U AATUYMKOB MArHUTHOW MHAYKLUMKM, BKAOYaoLWme B ceba Mepy MarHuT-
HOW MHAYKUMMW, MHAYKUMOHHBIA Aatynk (npeobpasoBartens NepemMeHHON MarHUTHON MHAYKUUKA B NEPEMEHHOEe
3MNEeKTPUYECKOEe HAMPSHKEHNE), a TaKKe KOMNapaTop NepemMeHHbIX HANPSHKEHUI U KOMNApaTop AN UBMEPEHUN
YIMOB MEXAY MarHUTHLIMU OCAMU TPEXKOMMOHEHTHbIX KaTYLLIEK MarHUTHOW MHAYKLMK.

JnanasoHbl namepeHnii: ot 11072 go 2 Tn; ot 1:10-% 5o 1-10-2 Tr/A; o1 1-10~3 g0 5 B6/Tn; (90° +0,1°) —
YIIbl MEXAY HanpaBneHUsIMU MarHUTHbIX OCeW TPEXKOMMOHEHTHbIX Mep MarHUTHON UHAYKLUK.

JosepuTenbHas rpaHuLa 6, NorpeLuHocTn namepenunin npu P = 0,95 cocrasnaer ot 5,0 % 40 0,1 % n ot
2' o 10' COOTBETCTBEHHO.

6.1.3 Paboume 1-ro paspsaga 3tasioHbl €AMHULbI MAarHUTHOIO NOTOKA

B kauyecTtBe paboumnx aTanoHoB 1-ro paspsaaa UCMNonb3yT Crieayowme cpeacTsa n3amepeHui.

6.1.3.1 Mepbl MarHUTHOrO NOTOKa B BUAE KATYLIKW MArHUTHOrO NnoToKa C UCTOYHMKOM MOCTOAHHOIO
TOKa U B BUAE kanubparopa MarHUTHOrO Notoka (UCToYHMKa umnynbcoB SMC, rpagynpoBaHHoOro B Bebe-
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pax). B kayecTBe KaTyLLKW MarHUTHOrO NOTOKA AOMYCKAETCA UCNONb30BaTb MePy B3aMMHON MHAYKTUBHOCTH,
UCMNONb3yeMyl0 Ha NOCTOAHHOM TOKE, UM COBOKYMHOCTb KaTYLUKW MarHUTHOW UHAYKLUMU U U3MEPUTENbHON
KaTyLLKK.

JnanasoHbl uamepenmii: ot 5-10-5 5o 0,1 B6/A u ot 1-10-% go 0,1 B6.

LosepuTernbHas rpaHuua 8, norpewHocTu nsmepenuin npu P = 0,95 cocraenset ot 1 % 40 0,03 % u ot
1 00 0,1 % COOTBETCTBEHHO.

6.1.3.2 [oBepoYHbIE YCTAHOBKU ANSA CTAHAAPTHLIX 00Pa3L0B CTaTM4ECKUX MAarHMTHLIX CBOMCTB MarHu-
TOMArKMX n crnabocpeppomarHutHoeix (u < 100) Mmatepuanos, BknovatoLme B cebs BebepMeTp, KaTyLuky Mar-
HUTHOIO NOTOKA, UCTOYHUK MOCTOSAHHOIO TOKa C aMNepPMETPOM, HAMarHU4YMBAIOLLEe YCTPOMCTBO, M3MEPUTENb-
Hbl€ KaTYLUKM, KOMNEKT 06pa3LoB MarHUTHbIX MaTepranos.

JnanasoH namepeHui MarsuTHoro notoka: ot 1-10% 5o 0,1 B6.

JManasoH HanpsKeHHOCTU HamarHuunearowwero nons H: ot 1-1072 go 1-10° A/m.

foseputenbHas rpaHuua d, norpelHocTn namepenuit npu P = 0,95 cocrasnset ot 3,0 % Ao 0,2 % co-
OTBETCTBEHHO.

6.1.3.3 NoBepo4HbIe YCTAHOBKM AN CTAaHAAPTHbLIX 00Pa3L0B MAarHUTHbLIX CBOWCTB MarHUTOTBEP/bIX Ma-
Tepuanos, Bknovarowme B cebst BebepmeTp, TecrnameTp NOCTOSIHHOTO MOMsAA, KaTyLuky MarHUTHOrO noToka,
UCTOYHUK MOCTOSIHHOrO TOKa C aMnepMETPOM, HaMarHW4YMBawLlee YCTPOMCTBO, U3MEPUTENbHBLIE KaTYLLKU,
KOMMNEKT 00pa3sLoB MarHUTOTBEPAbIX MaTEPManos.

[nanasoH nsmepenuii: ot 1-10~5 go 0,01 B6 (ot 0,02 oo 2,5 Tn).

JManasoH HanpsbKeHHOCTM HamarHuumeatowwero nons H: ot 1-104 no 1,5:108 A/m.

[oseputenbHas rpaHuua o, norpeLuHocTu usMepexuii npu P = 0,95 cocraenser ot 3,0 % o 0,5 % co-
OTBETCTBEHHO.

[Npn noBepke TecnameTpoB U3 COCTaBa MOBEPOYHbIX YCTAHOBOK MO 6.1.3.3 NpMMEHSAIOT NOBEPOYHbIE
yCTaHOBKM 1-r0 paspsga Ans TecnameTrpoB U Mep MarHMTHOW WHAYKLUMKM MOCTOSAHHONO MarHWUTHOrO nons no
6.1.1.3.

6.1.3.4 MoBepo4Hble ycTaHOBKK N0 6.1.3.2—6.1.3.3 gonyckaercs NpUMMEHATb A 151 NOBEPKU KaTyLLeK mar-
HUTHOW UHAYKUMK 2-10 paspspa (Tn/A) no 6.2.1.2 MeToaom npsAMbIX u3mepeHuii. B aTtom cnyyae sebepmerp u
N3MEPUTENbHYIO KaTYLLKY U3 COCTaBa YCTAHOBKU UCNONbL3YIOT KaK MarHUTOMETP HA MHAYKLIMOHHO-UMNMYITbCHOM
npuHUKNe AeiCTBUSA NPU KOMMYTAaLWKU TOKA B NOBEPSEMON KaTyLUKe.

6.1.4 Pa6ouue 3TanoHbl 1-ro paspaga eaquHuLbl MarHUTHOrO MOMEHTa U MarHUTHOW BOCNPUUM-
YUBOCTU

B kauecTBe paboumx aranoHoB 1-ro pa3psaa UCNonb3yloT CreayioLwme KOMNeKCbl CPEACTB U3MEPEHUIA.

6.1.4.1 Mepbl MarHUTHOrO MOMEHTA B BUAE KaTyLiek B AuanasoHax ot 1:10-3 no 10 (A-M2)/A Ha yacToTax
(0; 20—20000) My, a TaKcKe B BUAE NOCTOSIHHLIX MArHUTOB B AnanasoHe ot 1:10~4 no 100 A- M2,

JoBeputernbHas rpaHuLa d, NOrpeLiHoCTU u3Mepenuii Nnpu P = 0,95 coctaBnaeT COOTBETCTBEHHO npe-
Aenam auanasoHa uamepenuii ot 5,0 % po 0,05 %,

6.1.4.2 Npubopbl ANst U3MEPEHUSA MArHUTHOTO MOMEHTa B BUAE NPUEMHOMN KaTyLUKW MarHUTHOFO MOMEH-
Ta ¢ BeGepMeTpoM (M1 CenekTUBHLIM BONLTMETPOM) B Ananasoxe ot 1:10~5 no 1-10-2 B6/(A-M?) Ha yacToTax
(0; 20—20000) Iy UnM B BMAE MArHUTOMETPA MOCTOSHHOTO MAarHMTHOrO MOMeHTa B Auanasowe 1-10~4 go
100 A-M2. [lonyckaeTcsi B Ka4eCTBE NPUEMHON KaTYLLIKM MarHUTHOTO MOMEHTa UCMOSMb30BAaTh KaTYLLKY MarHuT-
HOW MHAYKLMHN.

JoseputenbHasa rpaHuLa d, NOrpeLiHoOCTU u3MepeHuii npu P = 0,95 coctaBnaeT COOTBETCTBEHHO npe-
Aenam auanasoHa uamepenuii ot 5,0 % no 0,1 %.

6.1.4.3 Mepbl eCTECTBEHHON MarHMTHOW BOCMPUUMYMBOCTU B BUae 06pasuLoB napa- u AuamMarHUTHbLIX
MarepvanoB Npu HaMarHWYMBaHWM B MAarHUTHOM none 3emnu u NpuGOpbLI ANA U3MEepPeHul MarHUTHOW BOC-
NPUUMUYMBOCTU (KannameTpbl).

[nanasoH usmepenuii: ot 1-10~4 go 10 ea. CW.

JoseputenbHasa rpaHuua o, NorpeLiHoCcT nsMepeHuin npu P = 0,95 coctaenser COOTBETCTBEHHO OT
5,0 % 80 0,5 %.

6.1.4.4 BecoBble NOBEPOYHbIE YCTAHOBKU ANA U3MEPEHUA MArHUTHOW BOCMPUUMYMBOCTU NPU HAMarHu-
YMBAHWUM B ANEKTPOMArHuTe, BKNiovaioLme B ceba nabopaTopHble BECHI, INEKTPOMArHUT, UCTOYHUK NOCTOSH-
HOTO TOKa, LUTAHTEHMHCTPYMEHT, TecnameTp, 06pasubl Ana- U napamarHUTHLIX Matepnanos.

[nanasoH uamepenuii: ot 1-10~7 go 10 ea. CW.

[JoBeputenbHasa rpaHuua d, NOrpeLiHoCcT usMepeHuin npu P = 0,95 coctaenser COOTBETCTBEHHO OT
5,0 % 80 0,5 %.
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6.1.5 Pa6ouue atanoHbl 1-ro paspsaa eguHULbI rpagueHTa MarHUTHOM MHAYKUMN

B kavecTBe pabo4nx aTanoHoB 1-ro paspaga ucnonb3yT MEPsI rpaaueHTa MarHUTHOM MHAYKLUM NOCTO-
SAAHHOTO MOJSIS B BUAE KaTYLUEK rpagneHTa MarHUTHON MHAYKLUUW C TOKOM U (Unn) CUCTEM NOCTOAHHbLIX MarHUTOB.

[nanasoHbl namepenuii: ot 1-10~° g0 2-10~1 Tn-m~1-A~" [01 8,0 10 1,6:105 M~2]; o1 1:10-% 0 2:10~" Tn/m
[oT 0,8 A0 1,6:105 A-m~2].

[oseputensHas rpaHuua o, NOrpeLuHoCTM usMeperuin npu P = 0,95 cocTaBnsieT COOTBETCTBEHHO OT
10 % a0 1 %.

6.1.6 Pabouune aranoHbl 1-ro paspsga NnpUMEHSIIOT Ans noBepkn pabodnx STanoHoB 2-ro paspsaa u pa-
6ounx cpeacTB M3MEPEHNUIn METOAOM NPAMBIX UBMEPEHUIA U METOAOM CIIMYEHUI C NOMOLLLIO KOMMapaTopos,
BXOZALUMX B COCTaB 3TanoHoB 1-ro paspsaga.

6.1.7 CoOTHOLIEHUE AOBEPUTENbLHBLIX rPaHNLL O, MOrPELIHOCTM paboqux 3TanoHoB 1-ro paspsaa u no-
BepsieMbIx pabounx STanOHOB 2-ro0 paspsaa AOMKHO ObITb HE MeHee 1:2.

COOTHOLLIEHWNE [10BEPUTENBHOI rPaHNLbI MOFPELLHOCTM pabo4nx STarnoHoB 1-ro paspsiaa u npeaena A,
[OMyCcKaeMon NorpeLlHOCTH noeepsieMbix pabounx cpeacTB U3MEPEHUI JOMKHO BbiTk HE MeHee 1:2.

6.2 Pabouue aTanoHsbl 2-ro paspsaga

6.2.1 Pabouue 2-ro paspsiga aTarioHbl €AUHULIbI MArHUTHOW MHAYKLUU NOCTOAAHHOTO NONsA

B kauecTtBe paboumnx 9TanoHOB 2-r0 pa3psaa UCNONb3YHOT CrieayoLme cpeacTsa U3MEPEHUN.

6.2.1.1 Mepbl MarHMTHON MHAYKLUMU, BKIOYAKOLWME B Ce0S OHO-, ABYX- UMM TPEXKOMMOHEHTHYIO KaTyLu-
KY MarHUTHOM MHAYKLUMU, MEPY CUIbI MOCTOSAHHOTO TOKa, KOMMNaparop MarHUTHOW MHAYKUUK NOCTOSIHHOTO NONA
B BUAE MarHMToMeTpa (Tecnamerpa) u CMCTeMy KOMMEHcaLMmn (M1 3KpaHUPOBaHUA) MarHUTHOTO nons 3emnu
(ana gnanasoHa cebiwe 0,5 MTn gonyckaerca cMCTEMY KOMMNEHCALUMU HE MPUMEHSATb).

[vnanasonbl uamepenuit: ot 1-1072 go 25-10=3 Tn u ot 1-10-% go 25-10-3 Tr/A; (90° + 0,1°) — yrmbl
Mexay HanpasneHnAaMU MarHUTHbIX ocen TPEXKOMMOHEHTHbIX MEpP MarHUTHOMN WHAYKUUN.

JosepuTenbHas rpaHuua 8, norpeLHocTu namepennii npu P = 0,95 coctaenset ot 10 % ao 0,01 %; ot
15" po 30" cOOTBETCTBEHHO.

6.2.1.2 Mepbl MarHUTHOM MHAYKLMM AN AMana3oHa usmepeHnii ot 1-10~3 go 1 Tn, BkniovaioLwume B cebs
KaTyLLKY MarHUTHOI MHAYKUMK C AUanasoHom koadpduuneHTos npeobpasosanus ot 1-10~3 go 110~ Tn/A u
Mepy CUIbl NOCTOAHHOrO TOKA, N OAHO3HAaYHbIE MEpPbl MarHUTHOW MHAYKUUU B BUAE NOCTOSIHHbIX MarHUTOB;
TecnameTpbl NOCTOSHHOrO MarHUTHOrO NonsA Ans AuanasoHa uamepenun ot 0,02 go 2 Tn.

JosepuTenbHasa rpaHuua d, NOrpeLUHOCTH usMepeHuin npu P = 0,95 coCTaBnseT COOTBETCTBEHHO OT
1,5 % p0 0,02 %.

6.2.2 Pa6oumne 2-ro paspsga 3TarioHbl eAUHULbLI MArHUTHOW MHAYKLUU NepeMeHHOro nons

B ka4ecTBe pabo4umx 3TanoHOB 2-ro paspsga UCNONb3YIOT: OAHO U TPEXKOMMOHEHTHbIE MEPbI MArHUTHOM
WHAYKUMM Npy vactotax 0,1 My — 20 kIy B Ananasonax ot 1-10~1% no 1-10~" Tn u ot 1-10°6 go 1-102 TH/A;
WHAYKLMOHHBIE JATYMKM MArHUTHON MHAYKLWW B AManasoHe koachduumueHTos npeobpasosanus ot 1-10- o
20 B6/Tn. Qmana3oH nsaMepeHuin yrnos Mexay HanpaBneHUsAMU MarHMTHbIX 0CEN TPEXKOMIMOHEHTHbLIX Mep CO-
craenser (90° £ 1°).

JosepuTenbHas rpaHuLa o, NOrpeLwHocT nsMepeHnin npu P = 0,95 cocraenset ot 15 % a0 0,2 % npu
U3MepeHusix B eguHuuax Tn, Trn/A, B6/Tn n ot 5' 4o 20' — npu onpeaeneHum yrinoB Mexay HanpasBneHUsIMU
MarHUTHbIX OCEN TPEXKOMMNOHEHTHbIX MarHUTOMETPOB M MEP MarHUTHON UHAYKLIUK.

6.2.3 Pabouue 2-ro paspsaga atanoHbl eAUHULILI MArHUTHOrO NOTOKAa

B kayectBe paboymx STanoHoB 2-ro pa3paaa Ucnonb3yioT Cneyowme Mepbl MarHUTHOTO NOTOKA.

6.2.3.1 KaTyLLuKM MarHMTHOro notoka ¢ UCTOYMHMKOM NOCTOSIHHOTO TOKa U amnepmeTpom. B kauectse
KaTyLLUKM MarHUTHOTO NOTOKA AOMYyCKAETCA NPUMEHATb MEpY B3aUMHOM MHAYKTUBHOCTU, UCMONMb3YEMYIO HA MO-
CTOSIHHOM TOKE, UMK COBOKYMHOCTb KaTyLKW MarHUTHON UHAYKLMKN U U3MEPUTENbHOMW KaTYLUKW.

[unana3oHbl n3amMepeHunin: ot 5-10~5 no 0,1 B6/A n ot 1-10° g0 1 B6.

[loseputenbHas rpaHuua §, NorpeLuHoCTH u3mepenuii npu P = 0,95 cocraensier ot 0,3 % a0 0,1 % u ot
3 % no 0,3 % COOTBETCTBEHHO.

6.2.3.2 CtaHgapTHble 00pa3ubl CTaTUMECKUX MarHUTHLIX CBOMCTB MarHUTOMSATKMX U cnabodeppomar-
HUTHBIX Marepuanos, rpagynpoBaHHbIe NO MarHUTHOMY MOTOKY B 3aBUCUMOCTU OT HaNpsHDKEHHOCTWU Hamar-
HU4YMBalOLWEro nonsa. Jlonyckaerca ansa Mep B Buae obpasuoB TopouaanbHon (GopMbl C ABYMSI OOMOTKamMu
rpagyvMpoBaTb MarHWTHbIN NOTOK B 3aBUCUMOCTU OT CUITbl TOKA B HAMArHUUMBAIOLLENn OOMOTKE MEpbI.

J[nana3oH nsMepeHui MarHMTHOro NoToka: ot 1-10~% 5o 0,1 B6.
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[ManasoH HanpsKEHHOCTM HamarHuaueatoLero nons H: ot 1-1072 go 1-10° A/m.

[lloBepuTtenbHaa rpaHuua d, norpeLiHocT usmepenui npu P = 0,95 cocraBnsier COOTBETCTBEHHO OT
5,0% 0 0,5 %.

6.2.3.3 CtaHgapTHble 0Bpa3subl MarHUTHLIX CBOMCTB MarHUTOTBEPALIX Marepuanos, rpagyupoBaHHbIe
no MarHUTHOMY MOTOKY WIM NO MarHUTHON WHAYKUUM B 3aBUCUMOCTU OT HANMPSHKEHHOCTU HAMarHUYMBaIoOLLEro
nons.

[manasoH namepeHuii; ot 1-10-5 go 0,01 B6 (ot 0,02 a0 2,5 Tn).

[ManasoH HanpsHKEHHOCTM HamarHuaueatoLwero nons H: ot 1-104 go 1,5-108 A/m.

JloseputensHas rpaHnLa d, NorpeLIHoCcT n3mepeHuit npu P= 0,95 cocTaBnsaeT COOTBETCTBEHHO OT 5 %
0o 1 %.

6.2.4 Paboune sTanoHbl 2-ro paspsga NPUMEHSIIOT Ana noBepku pabodumx CpeacTB U3MEPEHUIn METO-
[OM NpSAMbIX U3MEPEHUA U METOAOM CIIMYEHUI C NMOMOLLBIO KOMNAPATOPOB, BXOAALLMX B COCTaB 3TanoHOB
1-ro paspsaa.

6.2.5 COoOTHOLLIEHNE AOBEPUTENBHON rPaHULbl MOrPELUHOCTU pabovnx aTanoHoB 2-ro pa3psiaa u npeae-
na A, 4onyckaemo norpeLlHoCTH NoBepsieMbIX pabounx CPeCTB N3MEPEHMNIt I0TDKHO ObiTh HE MeHee 1:2.

6.2.6 CtaTnyeckue MarHUTHbIe NapameTpsl Matepuana paboumx sTanoHos no 6.2.3.2—6.2.3.3 (takue,
KaK MarHUTHas MHAYKUKUSA HACbILLEHWUA U OCTATOYHAS, MarHUTHasa NPOHMLIAEMOCTb, HAMarHUYEHHOCTb, KO3PLIK-
TUBHAasA Cuna, SHepPrus nepemMarHn4nBaHuns, NPoLUEHT coagepxanusa depputHon dasbl, KOIPULIMEHT NPSMO-
YrONnbHOCTKW U AP.) ONPEAENAOT AOMNOMHUTENBHO NO MOKanbHLIM NOBEPOYHBLIM CXeMam. INpu 3TOM NPUMEHSIIOT
KOCBEHHbIN METOA U3MEPEHUSA C UCTMIONb30BAHUEM CPEACTB M3MEPEHUN APYIUX (PUNYECKUX BENWUYUH (ANUHBI,
nnowaau, obbema, Macchbl 1 Ap.) U C NOCNEAYIOLMM PacyeTOM B COOTBETCTBUM C TpeOOBaHUAMU AEHCTBYIO-
el HOpMaTUBHOW AOKYMEHTALUN,

7 Pabouune cpencrTea UamepeHUn

HaumeHoBaHust pabounx CpeacTB U3MEPEHUIT HE CTAHAAPTM30BaHbI.

MpumMevyaHune — Hanpumep: MarHUTOMETp, TeCnaMeTp, rayccMeTp, Gannuctudeckasl ycraHoBka, heppomeTp,
rMcTepesuMeTp, rmeTepesncrpad, KOspLUUTUMETP, CTPYKTYPOCKON, KannameTp, heppuToMeTp, MukpoBeGepMeTp, dritoke-
MeTp, U3MepuTenb HanpsAXXeHHOCTU MarHUTHOro nond, 3MepuTenbHasa KaTtyllka, usMeputernbHas aHTeHHa, MUKpoTecna-

MeTp-rpagneHTOMETp, LedeKTOCKoMN-rpagneHTOMeTp peppo3oHA0BbIA 1 Ap.

7.1 B ka4yecTBe paboynx cpeacTs M3MepeHUini MarHMTHOW MHAYKLUKM MOCTOSAHHOIO NOMA UCNONBL3YIOT:

- MarHMTOMETpbl CKansipHble Ans guanasona 1-10~8 — 1-10~4 Tn; npeaen gonyckaemon NOrpeLHocT
U3MepeHni A, — cooTBeTcTBEeHHO 0T 0,5 % Ao 0,001 %;

- MarHMTOMETpPbl BEKTOPHbIE ANs Ananasoxa 1-10-% — 25-10-3 Tn, A,=20 % — 0,001 %; yrnel mexay
MarHMTHbIMKU ocsimmn (90° £ 0,1°), A= 15" — 60",

- MEpbl MarHUTHON MHAYKUMM ANs AnanasoHos 1-10~° — 2 Tn; 1-10°6—25-103 Tn/A; A= 20 % — 0,1 %;

- TecnameTpsl AnA avanasoxa 0,025—2,5 Tn; A= 5 % — 0,001 %.

7.2 B kayecTBe paboynx CpeacTB M3MEPEHUI MarHUTHOW UHAYKUMM NEPEMEHHOIO NONA NPU 4yactoTax
0,1—20000 "'y nenonb3yloT:

- MarHUTOMeTpbl B AuanasoHe 1-10~15 — 2 Tn;

- parunku B ananasoxe 1-10~1 — 1-108 B/Tn;

- Mepbl B BUAE KaTyLUEK OAHOPOAHOrO MEPEeMEHHOro nons B ananasoHe 1-10~7 — 1-10-2 T/A; yrmbl
Mexay MarHUTHeIMK ocsiMmn (90° £ 0,1°);

- U3MEPUTESbHbIE KaTYLLKU MarHUTHON MHAYKLUMK, KaTyLUKWM MarHUTHOrO MOMEHTA U PaMOYHbI€ aHTEHHbI
B AnanasoHe 2-10~3 — 20 B6/Tn.

Mpeaen gonyckaemoii norpewHocTn A, coctaensiet ot 30 % A0 0,2 %; npu onpeaeneHuu yrios mexay
HanpaeneHNsIMU MarHUTHbIX 0CEN TPEXKOMMOHEHTHbLIX MarHUTOMETPOB M MEP MarHUTHOM UHAYKUMKN — oT 120
no 10",

7.3 B kayectBe paboynx CPeACTB MUBMEPEHUIA MATHUTHOrO NMOTOKA MCMONb3YIOT:

- eBepmeTpbl B Auanasoxe 1-10-6 — 1 B6; A,=10% — 0,3 %;

- U3MepUTENbHbIE YCTAHOBKU U NpuBOpbI ANA onpeaeneHnst CraTUMeCcKuxX napameTpoB MarHUTOMSITKUX 1
cnabogeppoMarHuTHbIX (U<100) maTepmanoB N0 3aBUCMMOCTU MarHUTHOTO MOTOKA OT HaNPSHKEHHOCTU Nonsi
H=(1-10"2— 1:10%) A/m B ananasone 1:106 — 1 BG; A, = 10 % — 1 %;

8
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- U3MepuTenbHbIe YCTAaHOBKU M NpuBOpPbLI AN ONPEAEneHns CTaTUY4ECKUX NapameTpoB MarHUTOTBEp-
AblX MarepuanoB Mo 3aBMCUMOCTWM MarHUTHOTO MOTOKA MMM MarHUTHOW MHAYKLMU OT HaMPSXKEHHOCTW nons
H = (1-10* — 2:105) A/m. inanasonbl usmepetuii: 1-10~° — 0,01 B6; 0,02—2,5 Tr; Ay, = 10 % — 2 %.

OnpegerneHue cTaTUMeCKMX MarHUTHbIX NApaMeTpoB Marepuana rno 3aBUCMMOCTU MarHUTHOIO MOTOKa
OT HanpsHKeHHOCTU MOMA NPOBOAAT PACYETHLIM MYTEM MO COOTBETCTBYIOLLUMM HOPMATUBHbLIM AOKYMEHTaM U
NoKarnbHbIM NOBEPOYHbIM CXEMaM.

Mpu pacyeTe yunTbIBAKOT MarHUTHOE COCTOSIHUE (TOYKA Ha KPUBOW HAMarHUYMBaHUS), reOMEeTPUYECKue
pa3smepbl 06pasua u chopm-gaktop obpasua, YNCro BUTKOB NPUEMHON U HAMarHu4YuBaroLen o6MoToK, Koad-
PUUMEHT 3anofHEHUS, OAHOPOAHOCTL HAMarHMYUBaIOLLEro MoNnA U Apyrue AencTaylowme pakropbl.

7.4 B kayectBe pabovmx CPeACcTB UBMEPEHUI MArHUTHOTO MOMEHTA M MarHUTHOW BOCNPUUMYUBOCTH
UCMONb3YIOT:

- Mepbl MarHUTHOrO MOMEHTA B BUAE KaTyluek B auanasonax 1-10~4 — 30 (A- m2)/A npwu vacTotax (0;
20—20000) My, a TaKKe B BUAE NOCTOSIHHBIX MArHUTOB B Ananasone 1-107% —1-104 A-m2; A, =10 % — 0,3 %;

- NpubOopbI ANSi U3MEPEHNA MAarHUTHOrO MOMEHTA: NPUEMHYIO KaTyLLIKY MarHUTHOrO MOMEHTa ¢ BeGepmerT-
POM (CeneKTUBHbIM BONLTMETPOM) B AuanasoHe 1-10~% — 3-10-2 B6/(A-M?) npu yactotax (0; 20—20000) u;
MarHUTOMETP MOCTOSIHHOTO MarHUTHOTO MOMeHTa B Ananasone 1108 — 1-10% A-m2; A, = 10 % — 0,2 %;

- npuBopLl ANA M3MEPEHWIt MarHWTHOW BOCTPUMMUMBOCTM B Auanasone (1-10~7 — 10) ea. CU;
Ay=10% —2 %;

- 06pasLibl MarHUTHOM BOCNIPUMMYNBOCTY B Ananasoxe 1-10~7 — 10 eq. CU;

Ag=10% —1%.

7.5 B kayecTBe pabouux cpeacTs USMEPEHUI rpaAueHTa MarHUTHON MHAYKLMMN UCTIONb3YIOT MarHUTHbIE
rPaAUeHTOMETPbI MOCTOSAHHOIO NoniA B Auanasone 1-10°° — 1 Tn/m [0,8—0,8-10° A-M2]; A, = 30 % — 2 %.
Jonyckaercs npuMeHaTb npubopsl, Npeacrasnsaowme cobon anddepeHumanbHble MarHUTOMETPbI C (PUKCU-
poBaHHo 6a30i, rpagyMpOBaHHbIE B €ANHULAX MAarHUTHON MHAYKLMU UINW HANPSHKEHHOCTU MArHUTHOTO MNOTS.
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(obsa3aTtenbHoe)

FocynapcTBeHHasa NOBepOYHasi CxemMa AnAa cpeacTB U3MepeHuit MarHUTHOM MHAYKLUUMW, MarHUTHOIO NOTOKa,
MarHMTHOro MOMEHTAa U rpaAueHTa MarHUTHON MHAYKUUK

YacTb 1. Cpeacrea uamepeHui MarHUTHOW MHAYKLMUM.
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YacTb 2. Cpegcrea USMepeHUl MarHUTHOIO MNOTOKA

lNocygapcTBeHHbIA

nepeuYHbIN

3TanoH

BropmuHbIn

aTan

——————————————————————————————— (anqeuue € NOMOLLBIO Komnapa'ropa) - —— - ———_————_———————_—————

FoCynapCTBEHHbIN NepBUYHBIN 3TaNloH

MeTpornornyeckne xapakrepuctukm 3.2-3.6

eaAUHUL MarHMTHOW MHOYKUWUU, MarHMTHOrO NOTOKA, MarHUTHOro
MOMeEHTa M rpagueHTa MmarHuTHow uiaykumm F3IT 12-2011

BTOpuUHbIe 3TANOHbI €AUHULILI MArHUTHOTO NOTOKAa
1.104-3102B6/A  S5,=0,02 %-0,005 %
5.10°%-0,1B6 S5,=0,3 %-0,03 %
H=0,1-1-10° A/m §5.=0,1 %-0,01 %

CnnueHne ¢ NOMOLLLIO

Pabouune 3TanoHbI

1-ro paspsaga

KoMmnaparopa

Mepbl MarHUTHOIo NOTOKAa-
KaTyLWKHU, KanubpaTopbl
510%-0,1B6/A 5,=0,1 %-0,03 %
1-10%1 B6 8,=1%-0,1 %

2-ro paspspa

Mepbl MarHUTHoOro NoTokKka-
KaTyulKn € NICTOYHUKOM TOKa
510%.0,1B6/A  5.,=0,3 %-0,1%
1.10%-1B6 5,=3 %-0,3 %

- 1

Pabouue cpeacrsBa

umepeHun

___( MeTtoa npambix usmepeHui )

Cnwyenwe ¢ novowpo - YV
——————————————————————————— MEeP MarHMTHOTO NOTOKA

MoBepovHble YCTAaHOBKU ANA CTaHAAPTHLIX
oﬁpazuoa MarHUMTHbIX CBOUCTB MarHUTOMSATNKUX U
cnabocpeppoMarHMTHbIX MaTepuanos
1.10%-0,1B6
H=110%110°A/M 3,=3 %-0,2 %

L Crnuenne ¢ nomoupo M .
Kkomnapatopa @ J- T ————————— eToa NPAMbIX UBMEPeHUA  }— — — — — ———

———————— ( MeToa npaMbix naMepeHnit )— —_—_———————

MNMoBepoYHbie YCTAaHOBKM ANA CTaHAAPTHLIX
o6pa3uoB MarHUTHbIX CBOMCTB MarHMTOTBEPAbLIX
MaTepuanoe
1-10%- 0,01 B6 (0,02-2,5Tn)
H=110*1,510°A/m 8,=3 %-0,5 %

Mepbl MAarHMTHOIO NOTOKA — CTaHAaPTHbIe 06pa3Lbl MArHUTHLIX CBOWCTB
MarHMTOMSINKUX U cnabode ppoMarHUTHLIX MaTepuanos, rpaaynpyemMmbie
Mo NMOoTOKY B 2aBMCUMOCTU OT HANPSHKEHHOCTU MarHUTHOTO NONs

1-10%-0,1B6 H=1102110°Alm $,=5%0,5%

Mepbl MarHuTHOro NOTOKa — cTaHAapTHbIE 06pa3ubl MarHUTHBLIX
CBOMCTB MarHUTOTBEPALIX MATEPUANOB, rPaayUPYEMbIE NO NOTOKY
(MHAYKUMK) B 32BUCUMOCTHU OT HANPSHKEHHOCTH MAarHMTHOTO NOTS

1-10°0,01 B6 (0,02-2,5Tn) H=1-10*1,510° Aim 5,5 %-1%

____________ ( MeTtoa npambix U3MepeHuin )__ —_———

________ _( MeTopa npAmMbIX n3MmepeHwii ) ——————

BebGepmeTpbi
1101 B6
A=10 %-0,3 %

7

Ycranosku u npnGopel ANA U3amepeHuin napameTpos
MArHUTOMArKNX 1 cnaﬁod:eppomarumnblx marepuanos
1-10°186 H=1-102-1-10° A/m
2,210 %-1%

N

YcTaHoeku orisi LaMepeHnun napamerpos
MarHUToOTBEepPALIX MaTepuanoB
1.10°-0,01 B6 (0,02-2,5 Tn)

H=110"210°AMm  A,=10%-2%

PucyHok A.1, nuct 2
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YacTb 3. CpeacrBa uamepeHni MarHUTHOrO MOMEHTA U MarHUTHOW BOCNIPUMMYMBOCTH

FocynapcTBEeHHbIN
NePBUYHBLIA
3TanoH

BTropuunbie

ITAJIOHbI

NocynapcTBeHHbIW NepBUYHbLIA 3TanoH

eaAuHULY MarHUTHOM UHAOYKLMN, MarHUTHOrO NOTOKA, MarHUTHOrO MOMEHTa u

rpagueHTa MarHuTHon uigykuum FIT 12-2011
MeTponoruyeckue xapakrepuctunku 3.2-3.6

| |
( CnnyeHne ¢ NOMOUWLIO

KOoMnaparTopa
]

1.10°-1.10° B6/(A.M?)

BTOpIII‘-IHbIe ATaNoOHbI eANHNLUbI
MAarHUTHOro MOMeHTa
110220 (A-M3)/A, 1102100 A-m?,
Spo=1%-0,01%

Paboune aTanoHb!

3aumcreoBaHme
u3 apyrux

NEepPBUYHbLIX CXEM

1-ro pa3psga

PaGouve cpeacrea

n3iMepeHuu

WiTaHreHUHCTPYMEHT
MW 2060-90

Mpun o6pas3uoBble
rocT 8.021-2005

CnuyeHue ¢ NOMOILbIO
KoMnapavopa

\/
)———(Mero.q KOCBEeHHbLIX nsuepenuﬁ)———{MeTo.q KOCBEHHbLIX u:mepeum”a)——

Mepkl MarHUTHOro MOMeHTa
(KaTywWwKkH, NOCTOAHHbLI® MAarHUTbI)
1103-20 (A-Mm?)/A  £=0; 20-20000 I'y,
110100 A-m?
8,=5 %-0,05 %

MpuBopbl ANA U3MEPEHUA MarHUTHOro
MOMEHTa (KaTyLKN, MarHuToMeTphl)
1-10°1.102 B6/(A-M?)  F=0; 20-20000 'y
1104100 A-m?
5.=5 %-0,1 %

Mepbl (cTaHaapTHbIe 0Gpa3subl)
1 Npubopbl ANA u3MepeHun
MarHUTHOM BOCIIPUMMUNBOCTH
1.10*-10 en. CU 8,=5 %-0,5 %

Becosbie YCTAHOBKW ANA U3MepPeHnn
MarHMTHOW BOCAPUUMUUBOCTH
110710 ea. CH 50,=5 %-0,5 %

|
——( MeToA NpAMBIX U3MepeHun )————( MeToa NpAMbIX U3MEepPeHUNA }———( MeToa NnpAMbIX U3MepeHUi )————( MeToa NpAMbIX N3MEepeHun }——

Mpu6opkl ANA U3MepeHUs MarHUTHoOro
MOMEHTa (zKaTyl.LlIWI, MarHUTOMeTpbl)
1.10°-3.10 B6/(A-m?)  =0; 20-20000 'y
1.10°-1.10° AM*
A=10%-0,3 %

Mepl:l MAarHUTHOro MOMeHTa
(KaTyWKuW, NOCTOSIHHbIE MarHUThbI)
110430 (A-M?)/A  £=0; 20—-20000 'y,
1.10°-1.10% A-m?
A=10%-0,2%

Npu6opkl AnNs N3MepeHus
MarHUTHoOM BOCNPUUMHYUNBOCTU

1-107-10 eq. CU Ay=10 %-2 %

CraHaaprHble o6pasubl MarHUTHOW
BOCMPUUMUMBOCTH

110710 epg. CH Ao=10 %1%

PucyHok A1, nuet 3
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YacTb 4. CpeacTBa uaMepeHuil rpagueHTa MarHUTHOW MHAYKLUU

rocT 8.030—2013

lFocynapcTBEHHbIN
nepBUYHbIN

3TanoH

FocynapcTBeHHbIV NepBUYHBINA 3TaNOH

€AWHUL, MarHUTHOM UHAYKLMU, MarHUTHOrO NOTOKa, MarHUTHOro
MOMEHTa 1 rpagueHTa MarHuTHoM uHaykumm rIT 12-2011

MeTtponoru4yeckue xapakrepuctuku 3.2-3.6

BTopuyHble

3TanNoOHbI

{
AN

CnnyeHmne ¢ NOMOLLIbIO
KoMnapaTopa

Y
J

BTOprYHbIe 3TanoHbl e4uHULbI

rpagmMeHTa MarHUTHOW UHOYKUUK

1.10°-1-10" Tr-m ™A™
1.10°-1-10" Tn/m
Sso=1%-0,2 %

Paboune atanoHsbl

1-ro paspsiga

{
AN

CnnvyeHne ¢ NOMOLLIbIO
Komnaparopa

Y
J

Mepebl rpagueHTa MarHMTHOM
MHAYKUUK (KaTYLLKN 1N MarHuTbl)
1-10°-2.10" Tnem™ A
1-10°- 1 Tn/m
8,=10 %-1 %

PaGouue cpeactea

nsMepeHni

{
AN

MeToa npAMbIX U3MEpEeHU

)
J

MarHuTHble rpagnueHToMeTpbI
11051 Tnm Ag=30%-2 %

PucyHok A.1, nuct 4
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FOCT 8.030—2013

Bubnuorpadusa
[1] PekomeHgauuu no MeTponoruu locynapcTBeHHasd cucTema obecnedeHUs efuHCTBa WU3MepeHuid. [ocygap-
MW 2060-90 CTBEHHAs NoBepovHas cxema AN CpeAcTB U3MEPEHUA ANNHEI B Anana3oHe

oT 1108 ...50 M 1 ANVH BofH B AnanasoHe 0,2...50 MKM
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rocCT 8.030—2013

YK 621.317.4:006.354 MKC 17.020

KnioueBble croBa: rocyaapCTBEHHasi MTOBEPOYHAsA CXEMA, rOCYAapCTBEHHbIM NEPBUYHBIN 3TANOH, 9TarnoH, pa-
6oyee CpeaCTBO U3MEPEHUIA, MArHUTHAS UHAYKUUS,, MArHUTHbIA NOTOK, MarHUTHbIA MOMEHT, rpagueHT mar-
HUTHOW MHAYKLUU
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Pepaktop H.E. PazaysuHa
TexHuuyeckuit pegaktop B.H. [pycakosa
KoppekTop J1.C. fibiceHko
KomneloTepHaa BepcTka E.A. KoHdpauwiogoli

CaaHo B Habop 20.02.2019. MoanucaHo B nevaTb 27.02.2019. dopmat 60x84%. MapHuTypa Apuman.
Yen. ney. n. 2,32. Yy.-u3a. n. 1,86.

MoaroToBneHo Ha ocHoBe 3]'IeKTp0HHOI7I Bepcuu, I'Ipe,D,OCTaBJ'IeHHOI;I pa3p360T‘-WIKOM CTaHAapTa

CosgaHo B eguHUYHOM ucnonHeHnn ®ryr « CTAHOAPTUHOOPM»
Ans komnnekToBaHnA PeaepanbHOro MHOpPMaLIMOHHOTO hoHAa cTaHAapToB

117418 MockBa, HaxvmoBckuii np-T, 4. 31, k. 2.
www.gostinfo.ru  info@gostinfo.ru
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