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OTTMCAHME THUITIA CPEJICTBA U3MEPEHUH
Kanubparopbl-BoJIbTMETPHEI YHUBEpCcalibHbie H4-12

HaznauyeHnne cpeacTBa usMepeHHit

Kanubparopsl-BonbT™METpb! YHUBepcaibHble H4-12 (nanee xanubparop) npeaHazHaYeHBI JIIA
BOCITPOM3BEJEHHA H HM3MCPCHHUA IIOCTOAHHOIO W NMEPEMEHHOTO HAIIPAXKEHHWA, CHJIBI TIOCTOSHHOTO
A TIEPEMEHHOr0 TOKa, YTO TMO3BOJACT HCIIOJB30BaATh WX JJIA pPEIIeHHsl 3a7a4 METPOJIOTHYCCKOTO
obecrredenus 1 HCCIEIOBAHNA alllapaTyphbl KaK reHepaToOpHOro. TaKk U H3MEPHTEIBRHOIO THIIA.

Kanubparop 1no cBOMM METPOJIOIMYECKHM XapaKTEePUCTHUKAM COOTBETCTBYET TpeOoBaHUIM,
MpEAbABISIEMBIM K pa60‘II/IM 3TaJIOHAM :

2-ro pa3psjia B pexXHMe BOCIIPOU3BEIeHH HaNPSKEHUS TTOCTOSHHOTO W TIEPEMEHHOT0 TOKOR;

1-ro pa3psima B peskuMe BOCIPOM3BEIEHHUS CHIIBI IOCTOSHHOTO TOKa;

l-ro pazpsga B pekMMe BOCIIPOM3BEIEHHS CHIIBI MepeMeHHoro toka 10 20 A mpu vacrorax
no 2 kI

2-ro paspsiga B pe)KHME BOCIIPOM3BEICHHS CHIIBI IepemenHoro toka jo 20 A npu yacrorax
cppie 2 kl'm;

3-ro paspsijia B pexuMe BOCIIPOM3BEICHHS! CHITBI TIEPEMEHHOrO TOKa cBbIie 20 A;

1-ro paspsizia B pexHMe U3MEPEHHUS HANPSUKEHHs TIEPEMEHHOTO TOKa.

Onmcanue cpeacTBa H3MepeHH

B ocHory mnoctpoenust 6azoBoro npubopa H4-12 nosnosxkeH npuHuun (pyHKIHOHATBHOTO U
KOHCTPYKTHBHOTO pa3aesieHust npudopa Ha UCIOTHUTENbHYIO U yipapisiomyto cexunn (MCIT u YCII
cooTBeTcTBEHHO). KoHCTpyKTHBHOE pasaeneHue 00YCIOBICHO HEODXOIMMOCTBIO  peau3aliuu
«IUIABAIOIINX» (M30IHPOBAHHBIX OT KOPIyca) BXOJHLIX M BBIXOJAHBIX KJIEMM MpHOOpa, 4To odecrevyuBaeT
ero paboty c TpubOpaMH H YCTPOMCTBAMH, OJHMH H3 BXOJIOB (BBIXOJIOB) KOTOPBIX, HE3aBHCHMO
OT TOJISIPHOCTH, TaJbBAHUUECKU CBSA3aH C KOpIycoM Hu3aenus. DyHKIMOHATIBHOE pa3fae/ieHue HOCHUT
NOAYMHEHHYIO POJIb M MMEET LIEAbl0 COXpaHeHHE CTEINeHHM KOHCTPYKTHBHOH pa3psizku mexay MCII
u YCII, T.x. mociemuss ynpanisercs (depe3 uuTepdeiic) oT yCTpOHCTB ¢ 3a3eMIIEHHBIMY CHTHAIIAMH,
He Hapylllas H30IMPOBAHHOCTH BXOIHBIX- BEIXOIHBIX KineMM MCTL.

B cocrap YCII 6azooro mpubopa H4-12 BXOJUT HMHIMKATOPHO-KOMMYTAIIMOHHBIH OJIOK,
KOTOpBI KpOME 3JIEeMEHTOB MHIHMKAI[MHM BKIIOYAeT B CBOM COCTaB IEHTPANbHBIH MHKpOMpOIEccop,
yrnpasagiomuit VICI1 u wnTepdeiicom. Bee ocTanbHBIE yCTpoiicTBa (0 HHX - HHXKE) BKIIHOYEHBI
B coctaB MCII.

bnok ycuneHuss 1 HU3koBOJIbTHBIH O65oxu (H4-176Y u H4-12BH) siBisitoTes npoaoipKeHneM
HWCII 6azoBoro mpubopa. B 3Tux Onokax OTCYTCTBYET yIpaBIsiOIIas CEKIMs, W YIpPaBICHHE HUMH
ocyuiectrisercs yepes Y CII npubopa H4-12.

Kamubparop npeacrariasieT co0OM MHOTO3HAYHYIK) MEpPY HalpskeHus (MJIH TOKa), KOTOPBIE
(hopMupyIOTCSA U3 HATPSHKEHHST OAHO3HAUHON MepEI - HCTOUHHKA onopHoro Hanpsukenus (MOH).

Hanpsokenne MOH npeoGpa3yercss B MHOropaspsyIHYIO CeTKY HallpsDKEeHUH [pH [OMOLIN
YCHIHTENA ¢ PeryJIupyeMbM KoagdunuenTom rnepeiaun. Ha nmpakTrke (opMHpOBaHHE MHOTOPa3psIHOM
CeTKHU HATPHKEHUS peau3yercs myTeM g po-aHaaoroBoro npeodpazoBanus HAMPSIKEHUS OTIOPHOTO
MCTOYHHKA.

Jlis M3MepeHHus MOCTOSHHOTO HANpSHKCHUS B KAIHOpaTOpe MCMONb3yeTcss KOMIIEHCAIHOHHBIH
METO/I, OCHOBAHHLIH Ha YPaBHOBEITHBAHHH (KOMITEHCAITHH ) H3MEPSEMOT0 HAITPSUKEHHs HallPsHKeHHEM
KOMIICHCHPYIOMIEr0 UCTOUHUKA. OTCUET U3MEPSIEMOTr0 HAIPSDKEHUS OCYIIECTBIISIETCS M0 U3BECTHOMY
3HAUEHHIO HAPSKEHHS KOMIIEHCHPYIOLET0 HCTOYHHKA B MOMEHT YPaBHOBELTMBAHMSI.
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g Mepa nHanpsoxerus H4-12MH nenocpencTBeHHOro yyactus B pabote kanrubdparopa He IPUHHAMAET.

Ona obecrieunBaeT nepejady pasmepa €IWHHUIBI HANPSHKEHHS IMOCTOSHHOIO TOKa OT 3TaJOHOB

rOCYIapCTBEHHBIX METPOJIOTHYeCKUX ciyxk0. IlpemycMoTpeHO nABa BapuaHTa KOMIUIEKTOBaHMS

KanmuOpartopa mepoi Hanpsokenus: H4-12MH u  H4-12MH/1. JlonroBpeMeHHBIH (3a TpH MecsIa)
Ipeii HampsokeHHs Ha nepBoi U3 HUX He npessiuaer 0,0002%, a va sropoii - 0,0004%.

OO6muii Buj KamuOpaToOpoB INpeAcTaBleH Ha pHCyHKe 1. MecTa HaHeceHMs NMOBEPHTEIBHBIX

KJIeHM yKa3aHbl Ha pHCYHKe 2.
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MecTa HaHECEHHS NNOBCPHUTEIIBHBIX KJIeHM

Pucynok 2 - Mecta HaHeCEHUS IOBEPUTEIBHBIX KiIeHM

MeTtpoJiornyeckne H TeXHHYECKHe XapaKTePHCTHKH
Jnana3oH w3MepseMBbIX H BOCHPOHM3BOJUMBIX 3HAYEHHH HANPSDKEHHS MOCTOSHHOIO TOKa OT
eIuHuI HaHoBossT 1o 1010 B.
[lpenen momyckaeMolf OCHOBHOH OTHOCHTENBHOH IIOTPEIIHOCTH H3MEPEHHS HAIPSKEHHS
MOCTOSHHOTO TOKa JJIsi CEeMHpPa3psJHON IIKamel NpuBeJeH B Tabmume 1, a BOCIpPOM3BEJCHHS -
B Tabumue 2. 3pnece M B IocieAyromux Tabimnax npuHsaTo obo3Havenwe Tcal - Temmeparypa
OKPYKaIOUIEro BO3ayXa, IPH KOTOPOH OCYIECTBIIIeTCs oBepKa Kanubparopa.
Tcal BoiOuMpaeTcs w3 auanasoHa Ttemieparyp +(15-30) °C. Ilpu Beimycke pubOpoB

u3 npousBojcTBa Tcal=+(23+1) °C.

Tabnuna 1
[Tonmua- | Ilpenens! momyckaeMol OCHOBHOH OTHOCHTENLHON morpemuoctd, =(% - Unsm + % - Un)
HasoH | 24 gaca, Tcal £1 °C | 3 mecsiua, Tcal +1 °C | 1rog, Tcal £1 °C | 1 rog, Teal £5 °C
H3MEpPEHHIH,
Un
20 MB 0,0005 + 0,0002 0,0009 + 0,0002 0,0012 + 0,0002 0,0017 + 0,0002
200 MmB 0,0005 + 0,00004 0,00075 + 0,00004 | 0,0009 +0,00004 | 0,0015 + 0,00004
2B 0,00025 + 0,000025 | 0,00045 +0,000025 | 0,0005+ 0,000025 | 0,001 + 0,000025
20B 0,0001 + 0,000015 0,0003 + 0,000015 | 0,0003+ 0,000015 | 0,00075+ 0,000015
200 B 0,00025 +0,000015 | 0,00045 +0,000015 | 0,0005+ 0,000015 | 0,001 + 0,000015
1000 B 0,0003 + 0,00003 0,0005 + 0,00003 | 0,0006 + 0,00003 | 0,0012 + 0,00003
IIpumeyanue - [Ipenen «1000 By peamusyercs coBmecTHO ¢ 6s1okoM ycunenus H4-176Y
Tabnuua 2
IMommma- | Tlpenessl jonyckaeMoi OCHOBHOH OTHOCHTENIBEHOM morpentHoctd, =(% - Unsm + % - Un)
HasoH | 24 gaca, Tcal £1 °C | 3 mecsma, Tcal £1 °C | 1 rox, Tcal £1 °C | 1 rog, Tcal +£5 °C
H3MEepEeHHI,
Un
20 mB 0,0005 + 0,0002 0,0009 + 0,0002 0,009 + 0,0002 0,0015 + 0,0002
200 mB 0,0005 + 0,00004 0,0008 + 0,00004 0,0008 + 0,00004 | 0,0014 +0,00004
2B 0,00025 + 0,000025 | 0,00045 +0,000025 | 0,0005+ 0,000025 | 0,001 + 0,000025
20B 0,0001 + 0,000015 0,0003 +0,000015 | 0,0003+ 0,000015 | 0,0007+ 0,000015
200 B 0,00025 + 0,000025 | 0,00045 + 0,000025 | 0,0005+ 0,000025 | 0,001 + 0,000025
1000 B 0,0003 + 0,00004 0,0005 + 0,00004 0,0006 + 0,00004 | 0,0012 + 0,00004

IIpumeyanne - IIpenen « 1000 By peanmu3syetcs coBmecTHO ¢ OitoxoM ycuinenus H4-17BY
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[TOCTOSTHHOTO TOKA JUIst 6-pa3psIHOM KAkl IPUBEIEHB! B TabIuLEe 3.
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[Mpenensl JomyckaeMoid OCHOBHOH OTHOCHTENBHOM MOrPENIHOCTH BOCIIPOU3BE/IEHHS HANPSKEHMS

Tabmmmna 3
HO,HEHEIH&?.OH Hpeﬂenm ,[IOHYCKEEMOI;I OCHOBHOM OTHOCHTEJILHOH I'IO]“pCLHHOCTI/I,
u3Mmepenuii , Un £(%_ Uwsm + % - Un)

? 1 roa, Tcal £1 °C 1 rox, Tcal £5 °C

20 MmB 0,009 + 0,0002 0,0015 + 0,0002

200 mB 0,0008 + 0,00004 0,0014 + 0,00004

2B 0,0005 + 0,000025 0,001 +0,000025
20B 0,0003+ 0,000015 0.0007 + 0.000015

200 B 0,0005 + 0,000025 0,001 + 0,000025

1000 B 0,0006 + 0,00004 0,0012 + 0,00004

[Tpumeuanue - [Ipenen « 1000 By peanusyercs coBMecTHO ¢ 610koM yeusienust H4-17BY

[penensl nomyckaeMoil OCHOBHOW OTHOCHTENIBHON MOTPEIIHOCTH, HOpMHUpYeMBble B Tabmuuax 1-3

npu Tcal+5 °C, mst 2 ner y/1BanBaroTCs.
[Ipenensl gomyckaeMoil OCHOBHOH aOCOIIOTHOM NMOrPeIlHOCTH BOCIIPOU3BEAECHHUS HAMPSIKCHHS

NEPEMEHHOTO TOKa IMIPHUBCICHBI B Tabnuue 4.

Tabnuna 4
. [Tpenessl gonyckaeMoil OCHOBHOH OTHOCHTEIBHOH
Homuanuatsollji HacroTHb1ii norpentHocTH, £(% - Unzm + % - Un)
TINEPEEEi, <1 FpRErRan 1 rox, Tcal £1 °C 2 rona, Tcal £5 °C
0,1 T'u - 20 kI’ 0,005 + 0.001 0.01 + 0,002
20-50 kI 0,015+ 0,002 0,02 + 0,003
02 B 50 - 100 k' 0,025 + 0,003 0,03 + 0,005
’ 100 - 300 xI' 0,08 + 0,01 0,1 +0,01
300 - 500 xI'u 0,12 +0,015 0,2 + 0,02
500 - 1000 k' 0,2+0,03 0,3+0,03
0,1 T'm-20 I 0,0027 + 0,0003 0.006 + 0.0006
20-50 kI 0,0075 + 0,0005 0,015+ 0,001
'B 50-100 k[ 0.009 + 0.001 0.02 + 0,002
100 - 300 kI’ 0,03 +0.003 0.05 + 0,005
300 - 500 kl' 0,09 + 0.01 0,15+ D015
500 - 1000 k' 0,15+0,03 0,3 +0,03
0,1 I'm - 20 xI' 0,0027 + 0,0003 0.006 + 0,0006
20 - 50 kI'ny 0,0075 + 0,0005 0,015+ 0.001
0B 50 - 100 k' 0,009 + 0,001 0,02 + 0,002
100 - 300 xI'u 0,03 + 0,003 0,05 + 0,005
300 - 500 xl' 0,09 +0.01 0,15+0,015
500 - 1000 xI'n 0.15+ 0,03 0,3 +0.03
0,1- 20 kI’ 0,005 + 0,0005 0.01 + 0,001
200B 20 -50 k' 0,01 +0.001 0,02 + 0,002
50 - 100 k' 0,015+ 0.,0015 0,03 + 0,003
0,1 -1kl 0,005 + 0,0005 0,01 + 0,001
1 -10xl'g 0,008 + 0,0008 0,015+ 10,0015
1000 B 10 -20 kI’ 0,01 +0.001 0,03 +0.003
20-30 Iy 0,02 + 0,002 0.05 + 0.005
30-50 kI He HopMmupyeTcs (MCNONB3YETC KaK HCTOUYHHK)
ITpumeyanwe - [pegen «1000 By peannsyrorcs coBMecTHO ¢ Oa0koM ycunenus H4-17bY.
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—w [Ilpenmensl nomyckaeMoil OCHOBHOH OTHOCHTENBHOIl ITOTPEIHOCTH H3MEpPeHHs HaIpsuKeHHs
aepeMeHHoro Toka B pexume CB3- mnpeoOpasoBanus (nmpeobpasoBaTellb CpeAHEBBITPAMICHHOIO

3HAUEHHsI) NpHBeieHb! B TabuLe 5.

Tabnuna 5
[Tpenenel nonyckaemMoit OCHOBHOM OTHOCHTENLHOM
HOMHaHUMOJ Llac;:m‘a. norpemHocTH, £(% - Unsm + % - Un)
SRR § R 1 rox, Tcal £1 °C 2 rona, Tcal £5 °C
0,02 - 20 0,005 + 0,002 0.01 + 0,002
20 - 50 0,015+ 0,003 0,02 + 0,003
09 B 50-100 0,025 + 0,005 0,03 + 0,005
100 - 300 0,085 + 0,01 0,1+ 0,01
300 - 500 0,12+ 0,015 0,2+0,02
500 - 1000 0,15+ 0,03 0,3+0,03
0,02 - 20 0,0025 + 0,0005 0,006 + 0.0006
20 -50 0.0075 + 0,0005 0.015 +0.001
B 50-100 0,009 + 0,001 0,02 + 0,002
100 - 300 0,025 +0,0025 0,05 + 0,005
300 - 500 0.09 + 0,01 0,15+0,015
500 - 1000 0,15+0,03 0,3+ 0,03
0,02 - 20 0.0027 + 0,0003 0.006 + 0,0006
20 - 50 0,0075 + 0,0005 0.015 + 0.001
20 B 50-100 0,009 + 0,001 0,02 + 0,002
100 - 300 0,025 + 0,0025 0.05 + 0,005
300 - 500 0.09 + 0,01 0.15+0.015
500 - 1000 0,15+0,03 0,3+0,03
0,02 - 20 0,005 + 0,0005 0,01 +0.,001
200 B 20 - 50 0,01 +0,001 0,02 + 0,002
50-100 0,015 +0,0015 0,035+ 0.0035
0,02 - 20 0,005 + 0,0005 0,015 + 0,001
1000 B 20-50 0,02 + 0.002 0,05 + 0,002
50 -100 0,05 + 0,005 0,1+ 0,005
[Ipumeuanue:
1 IlorpemiHOCTE HOPMHMPYETCH ISl CHHYCOMJIQIBHBIX CUIHAJIOB ¢ cojep:xkaHueM rapMoHuk (Kr)
pe donee 1 %, a qs curHaioB B dacToTHOM muanaszoHe 100 xl'n u Himke - He Oomee 0.25 %. B
yacToTHOM Juanaszone ot 20 mo 40 ' mepBasi cocTapsioas MorpeliHoCTyH Y/ IBAHBACTCS.
2 Ipenen «1000 By peanusyrorcs coBMecTHO ¢ O10koM yeuaeHus H4-17bY

[Tpenesbl ponyckaeMoil OCHOBHOM OTHOCHTEIbHON MOIPEIIHOCTH U3MEPEHHSI CHHYCOUJATBHOTO
Hanpspkerus B pexxume CK3- npeoOpaszoBanus (nmpeobpa3oBarellb Cpe/iHE KBAJIPaTHYHOIO 3HAYEHUS)
IpUBeIeHEb! B TabnuIe 6.
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[Ipenensl momyckaeMoit OCHOBHOH OTHOCHTEIbHOH
HOMH&H?E’OS qaCiEOTa‘ norpemHocTH, =(% - Unusm + % - Un)
HEMEPEHUE , LT o 1 ron, Tcal £1 °C 2 roga, Tcal £5 °C
0,02-2 0,006 + 0,002 0,01 + 0,002
2-20 0,006 + 0,003 0,015 + 0,005
02B 20-50 0,04 + 0,01 0,05+ 0,01
50 - 100 0,06 + 0,02 0,07 + 0,02
100 - 300 0,2 +0,05 0,25 + 0,05
300 - 1000 0,5+0,5 0,5+0.,5
0,02 -2 0,003 + 0,0005 0,006 + 0,001
2-20 0,006 + 0,001 0,01 + 0,002
2B 20-50 0,025 + 0,005 0,03 + 0,005
20B 50 -100 0,04 + 0,01 0,05 + 0,01
100 - 300 0,1+0,03 0,12 + 0,03
300 - 1000 0,5+0,5 0,5 +0.5
0,02 -2 0,005 + 0,0005 0,01 +0.001
200B 2-20 0,02 + 0,002 0,025 + 0,002
1000 B 20-50 0,03 + 0,005 0,05 + 0,005
50-100 0,05 + 0,01 0,1 +0.,01
[Ipumeuanue:
1 TlorpemiHocTs HOpPMHpYETCS I[PU H3MEPEHHHM CHHYCOMIAIBHBIX CHTHAJIOB C COJEpKAHHEM
rapmonuk (Kr) ne Gonee 1%. B vacrotHoMm auanaszone ot 20 o 40 ['m mepsas cocramngioias
NOTPEUIHOCTH YIBAaHBAETCS.

2 [Ipenen «1000 By peann3zyrorcs copMecTHO ¢ Osokom ycusnenus H4-17bY

[Ipenensl ponyckaeMoi OCHOBHOH OTHOCHTEJIBHOH MOTIPELIHOCTH JUIst 6-TH U 7-MH pa3psiHOR
IIKa/Ibl H BBIXOAHBIE MapaMeTphl B PEXKHME BOCIHPOM3BEICHMSA CHJIBI MOCTOSHHOTO TOKA NMPHBEICHBI

B Tabnuue 7.
Tabnuua 7
[Ipenensl qonyckaeMoi OCHOBHOH OTHOCUTENLHOH IyMmbI,
norpemHocTH, =(% - Iuzm + % - In) B yJIbCAllUi
BIXOJHOE
Iognua- 2 ropa, Hanps- B 1IoJioce
na3oH Iroz, Teal +1°C Teal 25 °C | xetue na| SONPOTHE" 9acTOT
u3Mepe- Harpyske, ?\ig”e’ 10 ' -
o M,
Hui, I 617 B i A 100 kI,
7 pa3pszioB 6 pa3psiioB PaspAIOB aicA,
He Ooee
2MA | 0,0025+0,00025 | 0,003+0,0003 | 0,005+0,0005 o 4 500 0,01
20 MA | 0,0025+0,00025 | 0,003+0,0003 | 0,005+0,0005 1o 4 50 0,1
200 MA | 0,0025+0,0005 |0,0035+0,0005| 0,006+0,0006 Jio 4 5 I
2000 MA | 0,005+0,0005 | 0,006+0,0006 | 0.,01+0,001 a0 4 0,5 10
20A 0,025+0,0025 | 0,025+0,0025 0,05+0,005 1o 1,5 0,003 100
20-30 A 0.1 10 1 0,003 100
ITpumeuanue:
1 Tlpenen «20 A» peanusyercs coBMmecTHO ¢ Oiokom ycunenuss H4-17BY win npeobpazorareiem
HanpsokeHue-Tok 19-44.
2 Ilpenen «30 A» peanusyeTrcst COBMECTHO ¢ NpeoOpaszoBaTesieM HallpsiKeHue-Tok S9-44

Hpenenbl llOﬂyCKaeMOﬁ OCHOBHOH OTHOCHUTEIIBLHOMU [NOI'PEIIHOCTH H BBIXO/HBIC XapaKTEPHCTHKH
B PEXXHUME BOCIPOU3BEICHUS CHIIBI IEPEMECHHOTO TOKA IPHUBEACHLI B Ta6mme 8.
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.mna 8
IIpenens! nonyckaeMoil OCHOBHOM Koaddu-
. OTHOCHUTEITLHON TIOTPEIIHOCTH, HRRGTH LMEHT
Homnaneisor{ YacToTHBIH +(% - Tiam + % - ) COTIPOTHB- FAPMOHHIK
HU3MEPEHHH, I AUarna3oH 1 ToI. 5 rona, JIEHHE, KF, %:
Tcal £1 °C Teal£s5°C | "M | e Gonee
2 MA 0,1 -200 I 0,015 + 0,0015 0,025 + 0,0025 30 MOwm 0,015
(SMKA- 2.1 MA) 0,2-1xkln 0,025 + 0,0025 0.035 +0,0035 10 MOwm 0.015
1-10xl' 0,05 + 0,005 0,075+ 0,0075 | 10 MOwm/f | 0,015 f
20 MA 0,1 -200I' 0,015+ 0,0015 0.025 + 0,0025 3 MOwm 0,015
(50 MKA- 21 MA) 0,2-1xln 0,025 + 0,0025 0,035 4+ 0,0035 1 MOwMm 0,015
1 -10xl' 0,05 + 0,005 0,075 + 0,0075 1 MOwm/f 0,015 f
200 MA 0.1 -200 T 0,015+ 0,0015 | 0,025+ 0,0025 300 kOm 0.015
(0,5-210mMA) 0,2-1xl1 0,025 +0,0025 | 0,035+ 0,0035 100 kOm 0,015
1-10kln 0,05 + 0,005 0,075+ 0,0075 | 100 xOm/f | 0.015-f
2000 mA 0,1 -200 I 0.02 + 0,002 0.03 + 0,003 30 kOm 0.03
(5- 2100 mA) 02-1xkln 0,03 + 0,003 0,05 + 0,005 10 kOm 0,05
1-10kln BT 0001 0,15+0,015 10 xOm/f 0,05-f
20 A 0,1 -200I'n 0,03 + 0,003 0,05 + 0,005 1 kOm 0,05
(1-20A) 0,2-1xl'n 0.05 + 0,005 0,08 + 0,008 200 Om 0,05
1-10kl'n (0,05+0,005) - £ | (0,08+0,008) - f | 50 Om/f 0,05-f
(20-30 A) 30 - 1000 I'n 0,1 0,15 200 Om 0,05
1-5xl'g 0,3 0,3 50 Om/f 0,05-f
[Ipumeuanue:
I Tlpeaen «20 A» peanuzyercs coBMecTHO ¢ OyokoM ycunenust H4-17bY wiu npeobpazosarenem Ha-
npsbxkeHue-Tok 519-44.
2 Ilpenen «30 A» peanuzyeTcs COBMECTHO ¢ IpeoOpa3oBaresieM HalpsikeHue-Tok fA9-44
3 {- 3HaueHMe YacTOTHI B KHJIOrepHax.

Mepsl H4-12MH u H4-12MH/1 obecrieunBaioT BOCIIPOU3BE/IEHUE HANPSDKEHUS TTOCTOSHHOTO
toka 10 B, TouHOE 3HaYeHHEe KOTOPOTO YCTAHABIMBAETCS TTPH KAXK/I0H odepeHol oepke. [1pn Beimycke
u3 npousBojcTBa Hanpsikenne 10 B ycramasnmpaercs ¢ norpeuiHocTbio He 0Oomee +£0,0001 %
IIPH TEMIIepaType OKpyKaromiero sozjayxa (23+1) °C.

HecrabunprocTs HanpsbkeHns Mepsl H4-12MH He 6omee £0,0002 % 3a Tpu Mecsua u £0,0004 %
34 TOJ1 IPH M3MEHEHHH TeMIlepaTypbl okpyxkaroluero Bosayxa AT<l °C. HecTaOuIbHOCT, HalpsKeHUs
mepel H4-12MH/1 ne Gonee +£0,0004 % 3a tpu mecsna u £0,0008 % 3a roJ npu U3MEHEHUH TEMIIEPATYPBI
oxpyxatorero Bozayxa AT<1 °C.

Pexomenjyemasi NMepuoOAMYHOCTL TOBEpKH Mepbl Hampsbhkenus H4-12MH (H4-12MH/1) -

TpH MECAIIa.

CeteBble npuOOPLI rapaHTHPYIOT 3asBICHHBIE XapaKTEPUCTHKH IIPU MUTAHUM OT CTaHAAPTHOH
IPOMBIILIEHHOH ceTr ¢ HanpsbkenueM (230+23) B, uactoroit 47-63 I'w.
MomnocTs, norpebisieMas npudopaMd OT CETH MHTAHMs IPU HOMHUHAILHOM HaIpsSKEeHHH,

He Doree:

- 80 B-A nng nmpudopa H4-12;

- 200 B-A s npubopa H4-17bVY;
- 20 B-A nns npubopa H4-12MH.
Bpems nporpesa (ycTaHOBIEeHHS pabouero pexnmMa) He MeHee 2 9acoB (715 Kaxaoro npubdopa)

Macca mpubopoB, KT, He Oouee:
- 9.9 ns npubopa H4-12;
- 8,8 s npubopa H4-17bY;
- 1,3 nnsg npubopa H4-12bH;
- 1,3 nns npubopa H4-12MH.



Juct No 8
Beero nuctor 10

~ l'abapuTHble (IIMpPHHA X BbICOTA X TIIyOUHA), MM, He Oolee:

- 364 x 80 x 285 nns npubopa H4-12;

- 364 x 80 x 285 nns npubopa H4-17bY;

- 160 x 62 x 200 must npubopa H4-12BH;

- 160 x 62 x 200 nns mpubopa H4-12MH.

VYnpapnenne kanuOpatopoM ofecnieunBaer ynpapisoomas [I9BM ¢ npeobpazoparenem
GPIB-232CV-A (KOIT).

Cpennsist HapaboTKa Ha 0TKa3 KaXK10ro u3 npudopoB koMiiekca He MeHee 15000 yacos.

Cpenuuii cpok ¢y 0bl Kaxa0oro u3 npudopos He meHee 10 JeT.

HopManbHbie yCTOBHS IKCIUTYaTallUK:

- Temreparypa okpyskatomero Bozayxa lcal 1 °C u Tecal £5 °C, rue Tcal - temneparypa
KaTMOpPOBKH, ycTaHaBIMBAeTCs IMOJb30BaTeleM M3 auanazoHa oT +15 mo +30 °C (npu BbImycke
Tcal =23 °C £1 °C);

- oTHOCHTeJIbHAs BiaxHocTh 30 - 80 %;

- atMocepHoe nasnenue 84 - 106 kIla (630 - 795 mm pt.cT.).

Paboune ycroBus sKCIITyaTalluu:

- TeMIIepaTypa OKpYyKarolero Bo3ayxa ot +5 jo +40 °C;

- OTHOCHTEJIbHAsI BIAXKHOCTE Bo3ayxa 90% npu temnepatype 25 °C.

3HAK yTBepPIK/IeHHUS THIA
HAHOCAT Ha TNepe/Hio naHens OazoBoro On1oxa H4-12 mertonom odceTHON nedatd, Ha TUTYJIBHBIE
JHMCTHI PYKOBOJICTBA 10 IKCILTyaTalluyl U (opMyIspa - THIIOrpacKMM criocoOoM.

KoMmiekTHOCTD cpeacTBa H3MepeHHil
KommiekTHOCTB KanuOpaTopa ykas3aHa B Tabiuue 9.

Tabnuna 9
O6o3HaueHne HaumeHnoBanue Ko ITpuMeyanue
KMCH.411182.021 KanubpaTtop-BonbT™MeTp yHUBEpCATLHBII 1
H4-12
KMCH.411582.037 brnok ycunenus H4-17BY 1
KMCH. 411582.034 bnok suskoBoneTHBIH H4-125H 1
KMCH.411631.026 unu | Mepa nanpsoxenus H4-12MH unu 1
KMCH.411631.026-01 | H4-12MH/1 1
3amacHble YacTH U IIPHHAJICIKHOCTH
(3UIT-0)
TVY1-631-0020-93 Yemo/ian ruractMaccoBeii « Campy 2 VYnakoBka amns
H4-12MH,
H4-12BH, H4-8
TY1-631-0020-93 OyTasap 2 Ynakoska jijis
H4-12, H4-17BY
3UIT-O npubopa H4-12
KMCH.685631.050 Kabens (K5) 1
KMCH.685631.022 Ka6ens (K1) 2
KMCH.685631.049 Kabens (K2) 1
KMCH.685631.051-03 | Coenunurens (C1B, gepHbrit) 1
KMCH.685631.051-05 | Coequnurens (C2B, uepHrrii) 1
KMCH.685631.051-02 | Coemmnutens (C1R, kpacHbIit) 1
KMCH.685631.051-04 | Coemunurens (C2R. kpacHbIii) 2
KMCH.685631.052 Kabesns (K0) 1
KMCH.685619.014 KaGenn 1 Wurepdeiica
CTBIK C2




-

Jluctr Ne 9
Beero muctos 10

~ Obo3Hauenue Haumenosanue Kout. [Tpumedanue
KMCH.418711.001 HaxkoHeuHHK 4
SCZ-1R HIHyp coeMMHUTETBHBIH 1 Cereoii
0OK00.481.005 TY Bcraska nnaskast BI126-1B 1 A 250 B 4
KMCH.434156.041 Hemutens 100:1 (4950 /50 Q) 1
3UI1-O npubopa H4-126B
SCZ-1R IHyp cOeTUHUTENBHBIH 1 Ceteroil
OHO0.481.005 TY Bcraska niaskas BI12b-1B 2 A 250 B 4
XB7.755.058 [lepembruka 3 | Wt ycTaHoBAEHA Ha
K1eMmax npubdopa
3UII-O npubopa H4-125H
KMCH.685631.043 Kabens K4 ] C HU3KHUM ypOB-
HEM TepMO-3.]1.C.
KMCH.685611.128 CoenuHuTeNb i C HHU3KUM ypOB-
HEM TepMO-3.1.C.
KMCH.685631.053 Kabdenas K3 1 [[sTUNPOBOAHBIN,
coeaunenue ¢ H4-12
KMCH.685619.017 Coegunurens K6 1 [Ynparnenue ot H4-12
KMCH.751567.002 [Tepembruka MeTHas 4 2 IIT. yCTaHOB/IEHBI
Ha KJIeMMax
KMCH.434156.041 Hemurens 10:1 (900 /100 Q) 1
ChDiNi-220-4,8-450 YcTpoiicTBo 3apsiiHoe 1
3UII-O npudopa H4-12MH (H4-12MH/1)
SCZ-1R [ITHyp coeMHUTEIBHBIN 1 CereBoii
OHKO0.481.005 TY Bceraska nioaekas BI12b-1B 0,25 A 250 B 4
DKerIyaTaloHHas JOKYMEHTAIUS
KMCH.411182.020PD | KaymbpaTtop-BoJibTMETp YHUBEpcaIbHbI H4-12. 1
PykoBoacTBO 110 skcmiyarauuu. Yacts |
KMCH.411182.02000 | KanuOpaTop-BOAbTMETP YHHBEPCAIBHBIH 1
H4-12. ®opmynsp
[TocTaBka 10 OTJEJILHOMY 3aKa3y
KMCH.411182.020P31 | KammOpartop-BonsTMeTp yHHBEpCcanbHbii H4-12. 1
PykoBoaCTBO 1o 3KcIuTyatanuu. Yacts 2.
776898-31 [Ipeobpazoparens GPIB-232CV-A 1 KOII-CTBIK C2
763001-02 Kabens KOII 1
KMCH.411182.010 IIpeobpazoBaTens HanpsyKkeHHe-Tok 519-44 1
KMCH.434156.049 Mepsl conpotusinenus H4-12MC 1
KMCH.411641.013 Mepa oTHoIIeHUs HanpsokeHuH H4-8 1

IToBepka
ocymectisiercss mno pokymenty KMCH.411182.020 PD, pasznmen
coriacosanaomy I'TIU CU OI'YIT « BHUWUM nm. 1. Menneneesa» B centsadpe 2007 1.
OcHOBHBIE CpEACTBA MOBEPKH:
- peoOpa3zoBarellb NepeMEeHHOro HanpspkeHus npeunsuonssii 792A ¢upmel FLUKE, CIHA,
MOrPEIHOCTh CPABHEHHs [EpeMeHHOro M mocrosiHHoro Hanpsbkenus +(0,001-0.01)%, nmanason
Hanpsokenuit ot 60 MB 1o 1000 B, wactoTHeli quanaszon ot 60 I'u 1o 100 kI
- MyabTEMETp B7-64, M3MepeHHe HaNpsDKEHHs MOCTOSHHOIO TOKa B JManasoHe oT 1 mMxB

Ll

«MeTouka I[TOBCPKH»,

no 1000 B, ¢ morpemrocteio £0,005 %, cHIBI MOCTOSHHOTO TOKa B Auanaszone oT 1 MKA g0 2 A,
¢ norpemHocTsio +0,03 %:

- BOJBTMETP-KATHOPATOP MOCTOSIHHOTO HanpsbkeHust B2-43, BocrpousBeeHHEe HampsuKEHHs
nocrosguuoro toka or 0,1 MxB no 25 B, u3Mepenue HanpsbkeHust noctosHHoro toka ot 0,1 MxB
jio 1000 B, morpemrocts £(0,0006-0,0012)%;

- YCTaHOBKa JUIs I1TOBEepKH BojbT™MeTpoB B1-27, nuanason uactot ot 20I'm o 100 xI'm,
JIMaIa3oH BBIXOIHBIX HanpsbkeHuii nepemenHoro Toka (CK3) or 0,1 MB no 1000 B, npenens! ocHOBHOM
norpemHocT yeranoBku HanpsokeHus +(0,02 - 10)%:

- u3MepuTesb HenuHeHHbIX uckaxkeHmd CK6-13, nmanason nanpsoxenudn or 2 go 100B,
nuanazoH usmepsieMbix uckaxennit ot 0,01 mo 0,5 % c norpeutnocThio He HGostee =10 %;
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© . - unabop mep conporusnenuit tuna MC3004, nHommuuansHoe compotusieHue 100, 10, 1 Om

. norpetHocTeio £0,001;

- Mepa compoTupieHus nepemenHoro toka MC-01, Homunanbnoe compotusienne 0.1 Om
¢ norpetnoctsio £0,01 %, nponyckaemslil Tok 1o 20 A;

- Mepbl conpoTtuBaeHus nepemenHoro Toka MC-1, MC-10, MC-100, HoMHHaNIBHOE CONPOTHBIICHHE
1, 10, 100 Om ¢ morpeurnocteio £0,003 %, npomyckaemsiii Tok ot 10 MA 10 1 A.

JlonyckaeTcsi pMMeHEeHHEe aHAJIOTHYHBIX CPEJICTB MOBEPKH, 00ECHEUMBAIOUIMX OINpec/ieHHe
METPOJIOTHYECKHX XapakTepucTuk nosepseMuix CH ¢ Tpebyemoli TOUHOCTEIO.

CaeeHusi 0 MeToAHKAX (MeToaaX) H3MepEeHHH
MIPUBEICHEI B OKCIITyaTallHOHHOM JIOKYMEHTE.

HOpMaTl/IBHble N TEXHHYE€CKHE JOKYMEHTHI, YCTAHABJIHBAKIIHE TpeﬁﬁBaHHﬂ K Kaﬂ“ﬁpaT(}pﬂM -
BOJILTMETpPaAM YHHBepcaabHbIM H4-12

'OCT 22261-94. «CpenctBa H3MEPEHHMH 3JIEKTPHYECKHX W MarHWTHBIX BeNWuMH. O6mme
TEXHHYECKHUE YCIIOBHA»

MM 1935-88 «I'CU. TocyaapcTBeHHasi [OBepoYHasi cXeMma JUIs CPeJICTB H3MepeHHH
neKTpHyeckoro Hanpsbkerus 10 1000 B B auanazone dacTtoT 1-107...3:107 T'w.

I'OCT 8.027-2001. «I'CH. TI'ocynapcTBeHHas MOBEpOYHAsl cXeMa /Ul CPEICTB M3MEPEeHUH
IMOCTOSHHOTO 2JIEKTPHYCCKOr0 HAIIpPsHKEHUs 1 BHEKTPOHBH}K}’HICI:I CHIIBD.

I'OCT 8.022-91. «I'CH. TI'ocyrapcTBEHHBIH MEPBUYHBIN 3TAIOH U FOCY/1apCTBEHHAs [TOBEPOYHAas
cxXema sl CpeICTB U3MEPEHHIl CHIBI TIOCTOSHHOIO 3JIEKTPHYECKOro TOKa B JIHala3oHe 1-107°...30 A».

KMCH.411182.020 TY Kaymmbparopsl-BoMsTMETpE! YHHBepcaTbHble H4-12. Texuudeckne ycnoBus.

H3rorosuren
AxioHepHoe 001ecTBo « Hay4Ho-nponzeoacTBenHas komnanus «PUTM»
(AO «Kommanus «PUTM»)
WHH 2311016712
Anpec: 350072, r Kpacnonap, yi. MockoBekas, 5
Ten.: (861) 252-11-05; daxc: 252-33-41

HcnpiTaTebHBIA HEHTP
["ocynapereennbrii nenTp uernsrranuii cpencts uzmeperuii @I VI «BHUWUM nm. JILHU. Menneneesa»
Anpec: 190005, r. C-IletepOypr, Mockosckwuii p. .19
Ten.: (812) 323-96-03
Attectat akkpeautaunu 'L CH OI'VII «t BHUUM um. J.W. Menueneepa» 110 NpoBeIeHHIO
HCTIBITAHHI CpejICTB u3MepeHuil B rensax yreepxkaenus tuna Ne 30001-10 or 20.12.2010 r.

['ocymapcTBeHHBIH TEeHTp ucnbITaHui cpencts usmepenuit @BY «Kpacnogapekuit LICM»
(B yacTH M3MEHEHHMH, BHeCEHHBIX Mpuka3zoMm Poccranmapta Ne 2091 ot 24 nexadbpsa 2014 r.)

Anpec: 350040, r. Kpacnonap, yn. AiiBazosckoro, 104a

Ten.: (861) 233-76-50; daxc: 233-85-86

Atrecrtat akkpeautaiuu [Tl CU OBY «Kpacnopapekuit [{CM» 1o npoBeaeHHIo HCIbITAHUH
cpelcTB u3MepeHuit B uensx yreepkaesus tina Ne 30021-10 or 30.04.2010 .

3amecTHTENb

PyxoBomutens ®eaepanbHOro
areHTCTBA [0 TeXHUYECKOMY
PEryIUpOBAHHIO U METPOJIOTHH C.C.T'onybes

2018 r.
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