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OITMCAHUE THUIIA CPEJCTBA U3MEPEHMIA

Mynsrumetpsl g possie npernuznonnbie 8071R, 8080R, 8081R, 8104R, 8109R

Ha3snayenue cpeacrsa U3MepeHUl

Mynbrumerpsl nugpossie npeuusnonnsie 8071R, 8080R, 8081R, 8104R, 8109R (mamee —
MYJIBTUMETPBI) MpeAHA3HAYCHBI JJISI U3MEPCHUN HANpPSDKCHUsS MOCTOSHHOTO M TEPEMEHHOTO TOKa,
CHJIBI IOCTOSIHHOT'O U TIEPEMEHHOT'0 TOKa, COIPOTUBIICHUS IOCTOSHHOMY TOKY, YaCTOTHI.

Onucanne cpeacrsa H3MepeHuH

[IpuHIMT nECTBUS MYJIBTUMETPOB OCHOBAaH Ha M3MEPEHWW MTHOBEHHBIX 3HAYEHWH BXOJHBIX
AHAJIOTOBBIX CHUTHAJIOB pE3YJIbTAaTOB HM3MEpPEHUil, NpeoOpa3oBaHUM pPE3yIbTaTOB H3MEPEHUIl B
upoByo GopMy ¢ TOMOIIBI0 aHanoro-nupposoro mpeodpasosarens (ALIIT). Pesynbrars
U3MepeHHH 0TOOpakaroTcst Ha 8,5-pa3psiiHoM uciiiee (nanee — AUCIUICH).

KOHCTpYKTHBHO MYJIBTHMETPHI BHITOJHEHBI B BHJIE MOHOOJIOKA B CTAHJAPTHBIX METALUTHIECKUX
KOpIycax, KOTOpble MOTYT HOMemarbcsi B CTeH[ (CToiiky). Ha mepenHeil maHenu pacrioyioKeHBI
W3MEPHUTENBHBIE  BXOJBI, JTUCIUICH, (QYHKIMOHAIBHbIE KJIABUIIH. MYyYJIbTHMETPBl  HMEIOT
CBETOAMO/IHYIO MHAMKauuio. Ha 3anHeil maHenu pacnojoXeHbl JONOJHHUTEIbHbIE U3MEPUTENIbHBIC
BXOJ/IbI, TIpeloXpaHuTeNd, pasbembl wuHTepdeiico RS232, USB, GPIB (IEEE-488), LAN,
BBIKJIIOYATEb MMUTAHMs, pa3beM Kaless mUTaHusA. BHemHMN BUA JMLIEBOM NaHENIH, pacrojioKeHHe
(GYHKIMOHATBHBIX KJIABHII W pa3beMOB pasznuuatorcs it mynstumeTpoB 8071R, 8080R, 8081R u
8104R, 8109R.

MynbTUMETpbl HMMEIOT (QYHKIMM aBTOMAaTHMYECKOro BbhIOOpa JAMana3oHa HU3MEpPEeHHH,
CaAMOJIMarHOCTUKH,  aBTOKAIMOPOBKM,  3allOMHMHAHUS  pabo4MX  YCTAaHOBOK  IOJIb30BATEI.
KannOpoBouHble KOHCTAaHTHI UM KOI()(UIIUEHTHI XPAHATCS B 3JICKTPOHHO-CTHPAEMOM TOCTOSHHOM
3anmomuHatonieM ycrporicte (I[13Y). Jlns oOecredeHuss BBICOKOM TOYHOCTH H3MEPCHHUH B
MYyJbTHMETPAaX TIPUMEHEHBI BBICOKOCTAOWJIBHBIE MEpPbl HAINPSDKEHUS TIOCTOSHHOTO TOKa W
3JIEKTPUUYECKOTO CONPOTUBJICHUS. MyIBTUMETPBl MO3BOJSIOT M3MEpsATh cuiy Toka a0 30 A Ge3
UCTOJBb30BaHusl BHEMHUX myHTOB. MynbsTuMeTpbl 8081R, 8104R mMmeroT BO3MOKHOCTH H3MEpPSTh
COIIPOTHBIICHUE ITIOCTOSSHHOMY TOKY U MaJlble TOKU B PEKUME JIEKTPOMETPA, a TAKXKE MEPECUUTHIBATh
pe3yabTaThl M3MEPEHUH HAINpPSDKEHUS! MOCTOSTHHOTO TOKa B TEMIIEpaTypy IO CHUTHAJIaM TepMoriap.
MynetumeTpbl 8071R, 8109R umeroT oaMHAKOBBIC 3HAYCHHUST METPOJOTHICCKUX XaAPAKTEPUCTHUK, HO
OTIUYAIOTCSI BHEIIHUM BHUJIOM JniieBod maHenu. Mynstumetpsl 8081R, 8104R umeroT onnHaKOBbIE
3HAYCHUSI METPOJIOTHUECKUX XaPAKTEPUCTHK, HO OTIMYAIOTCSI BHEIITHUM BHIOM JIUIICBOM ITAHEIH.

[TuTanue MyIbTUMETPOB OCYIIECTBIISIETCS OT CETU EPEMEHHOTO TOKa.

O6mmuii Bux myneruMerpoB 8071R, 8080R, 8081R ¢ ykazaHmeM MecCT pa3MelICHHs 3HaKa
YTBEP)KJCHUsSI TUIIA U 3HAKa TIOBEPKH MPEJICTaBlIeH Ha pUCYHKe 1.

OO6mmit Bug mynetumeTrpoB 8104R, 8109R ¢ ykazanmem MecT pa3MenieHusI 3HaKa YTBEPIKICHHS

TUIIa U 3HAKA ITOBCPKU MIPCACTABJICH HAa PUCYHKC 2.
3HaK MoBepKU

3HaK yTBEP:KACHHS TUIIA

£ 4WIRE

Pucynok 1 — O6uwmii Bug mynstumeTrpoB nu¢poBsix nperusnonssix 8071R, 8080R, 8081R
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Bceero nucros 12

3Hak YTBEPKACHUS THUIIA 3HaK OBEPKH
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Pucynok 2 — O6muii BUJ MyIbTEMETPOB UPPoBbIX mpenn3nonHbix 8104R, 8109R

Cxema HJ'IOM6I/Ip0BKI/I OT HCCAHKIMMOHHWPOBAHHOI'O AOCTYIIA IMPEACTABIICHA HA PUCYHKEC 3.
MecTo MmIOMOMPOBKH OT HECAHKIIMOHMPOBAHHOTO JIOCTYIIA

Pucynok 3 — MecTo mioMOUpPOBKH OT HECAHKIIMOHHMPOBAHHOTO JIOCTYTA

I[IporpamMHoe oGecnieueHue

MybTHMETPBI UMEIOT BCTPOECHHOE W ONIMOHAILHOE BHEIIHee mporpammuoe obecneuenue (I10),
XapaKTEPUCTHKU KOTOPOro mpuBeaeHsl B Tabmuie 1. Berpoennoe 1O (MukpomporpamMma) - BHYTPEHHSS
nporpaMMa MHKpoIiporieccopa st obecnieueHus (YHKIMOHUPOBAHHMS MYJIbTHMETPA U YIpaBICHUS
uHTepdeiricom. OHO peanr30BaHO ANMAPATHO U SBISETCS METPOJIOIMYECKH 3HAYMMBIM. MUKpOIIporpaMmMa
3aHOCUTCS B MPOrpaMMHUpPYEMOE€ IOCTOsSHHOe 3amoMuHaromiee yctpoiictBo (III13Y) mysnprumerpos
(UPMOI-U3rOTOBUTENIEM H HE MOXET ObITh HM3MEHEHa II0JIb30BaTelieM. BHelHee OMIMOHAIbHOEe
1O ProCal - 310 KOMIUIEKC MPOrPaMMHBIX HHCTPYMEHTOB [UIsl TPAlyUPOBKH MYJIbTUMETPOB H MPOBEICHUS
n3Mepennii. OHO oOecreynBaeT HACTPOWKY W KOHQHUIypUPOBaHHWE MYJIbTHMETPOB, YIIPaBICHHE
IpoLeAypaMH M3MEPEHHI, BBIOJHEHHE M3MEPEHHUI W/WITU BBIBOJ HE3aBHCHUMO IMOJTYYCHHBIX JTaHHBIX M3
CHCTEeMAaTH3MPOBAHHOW 0a3bl Ha MHCIUICH, rmedaTh npoTokosoB. [10 ProCal sisercs merponorudecku
3HAYMMBIM.

IO ProCal unrerpupyetcs ¢ nporpammubiM makerom ProCal-Track, Bkiroudarommm xKypHait
PEruCTpalMi BCETO MapKa U3MEPUTEIBHON TEXHUKH IPEANPUATHS, MECTA €€ HAaXOXKICHUs, TEKyIlee
COCTOSIHHE, MPOXOKIACHHE MEPEIAHHBIX Ha MOBEPKY/KaTMOPOBKY H3ACIHH OT 3aKa34yHKOB, MEYaTh
HEOOXOIUMON COMPOBOJUTENIPHON JOKYMEHTAllMd U OTIPY3KYy BO3BpalllaeéMOM 3aKa3yMKOM YCIIyT
texuuku. I10 ProCal-Track He sBisieTCst METPOIOTHYECKH 3HAYHMBIM.

VYposens 3ammtsl [IO oT HempeaHaMEpPEeHHBIX M MPETHAMEPEHHBIX M3MEHEHHMM «BBICOKUI» B
cootBercTBuu ¢ P 50.2.077-2014.

Nnentudukannonnsie nanubie [10 nmpuBenens! B Tadmie 1.



Tabmuma 1 — Unentudukanuonnsie nanupie [10

JIuct Ne 3
Bcero nucros 12

WnentudukamoHseie SHateHe
naHHble (PU3HAKHN)
MHUKPOITPOrpaMma ProCal ProCal-Track
WnentudukanmonHoe 8071R, 8104R,
"HanMeHoBanue [10 8080R, 8109R
8081R
Howmep Bepcun
(npeHTH()UKAMOHHBIH
Homep) 10, He HKe 2.04 0.4.0 4.20 4.20
Hudposoit
unentupukarop [10 - b941ca6233fd 5303A931368 51E6EB3EB99
16ea441b01ba 742577258B 6CB8AO7F0
e005b05b EF3777FC75C 26B4B973C683
AJTOPUTM BBIYHCIICHUS
KOHTPOJIBHOM CyMMBI
HCTIOJHIEMOr0 Koja - md5 md5 md>5

MCTPOJIOFI/I‘ICCKI/IC H TEXHUYCCKHUE XAPAKTCPUCTUKHU

npuBeneHbl B Tabnumax 2 - 11.

Tabnuua 2 — MeTposoruyeckue XapakTepuCcTUKU

HanmenoBanue xapakTepruCcTUKU

3HaueHUE XapaKTEePUCTUKU

8071R, 8109R | 8080R | 8081R, 8104R
JlnanaszoH U3MEPEHNI HAPsKEHUS
MIOCTOSIHHOTO TOKa, B ot 0 1o 1000
[Ipenensr nomyckaemMon abCOIIOTHOMN
MOTPENIHOCTH U3MEPECHUI HAITPSKEHHUSI
MTOCTOSIHHOTO TOKa, B (tabmwia 4)
Jlnana3zoHbl K3MEPEHHI HATIPSKCHUS
MEPEMEHHOTO TOKa, B ot 0 no 1000 ot 0 mo 1000
B lMaria3oHe 4acTot, i ot 10 mo 100x10° or 10 o 1x10°
[Ipenensr  momyckaemod — aOCOTIOTHOM
MOTPENIHOCTH  M3MEPEHHUI  HampsHKCHUS
MIEPEMEHHOT0 TOKa, B (tabmmia 5)
JlnanazoH W3MEPEHUH CHJIBI MMOCTOSHHOTO
TOKa, A ot 1010°° 50 30 ot 1x10°° 10 30

[Ipenensl  momyckaemMol — aOCOMIOTHOM
MOrPEMTHOCTH U3MEpPEHUI CHJIbI
MOCTOSHHOI'O TOKa, A

(tabmnuia 6)

Jnamna3zoH U3MEpeHU CHIbl IEPEMEHHOTO
TOKa, A
B JIMAIla30HE YacToT, | 11

ot 20110 10 30
ot 10 1o 10x10°

[Ipenensr  momyckaemol — aOCOTIOTHOM

MOTPEIIHOCTH HU3MEepeHUit CHJIBI

MEPEMEHHOT0 TOKa, A (tabmwia 7)

Jluama3zoH W3MEpPEHUN CONMPOTUBICHHUS

MOCTOSTHHOMY TOKY, OM ot 10 10 10x10° ot 1 no or 1 1o
10110° 2110




[Tponomkenne TabIUIIBI 2
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HaunmeHoBaHMe XapaKTepUCTUKH 3Ha4yeHHe XapaKTePUCTUKU

8071R, 8109R 8080R 8081R,
8104R

[Ipenensl  pomyckaemoil  aOCOMIOTHOMN

MOTPENIHOCTH U3MEPEHUH COMPOTUBICHUS

MOCTOSIHHOMY TOKY, OM (tabmuime 8,9)

Jnamna3oH nu3MepeHuil 4acToThl, ' or 1 g0 1x10°

[Ipengensr  momyckaemod — aOCOJIOTHOMU

MOIPEUTHOCTH U3MEPEHUH 4acToThl, [ 11 (tabmuia 10)

JluanazoHbl M Tpenenbl  JIOIyCKaeMoi

aOCONIIOTHOM  MOTPELIHOCTH  M3MEpEeHUi

Temneparypsl Tepmonap, °C - (tabmuna 11)

Tabmmna 3 — OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKA

HaumeHnoBanue xapakTepuCTUKU 3HaueHUE XapPaKTEPUCTUKU
IToTpebnsemas MOIIHOCTH, HE Ooee BYA 50
[TuTaHue OCyIECTBISIETCS OT CETH IEPEMEHHOTO
TOKa!

— HanpsbkeHue, B ot 198 o 242

—ygacroTa, I 11 ot 47 o 63
["aGaputHble pa3mepsl, MM, He Ooree:

— BBICOTA 95

— IMpHUHA 460

— JUIMHA 440
Macca, kT, He OoJiee 9
PaGouue ycnoBus SKCITyaTauu:

— TeMnepaTypa OKpyxatomieit cpest, °C ot 18 o 28

— OTHOCHUTEJIbHAS BIAXHOCTH, %0 ot 30 1o 80

— armoc(epHoe naBinenue, klla ot 84 o 106,7

Tabnuua 4 — PexxuM n3MepeHuil HarpsipKEeHHs! TOCTOSIHHOTO TOKa

HSMepeHI/Ifl HAIPSKCHUA ITOCTOAHHOI'O TOKA

Bepxnee Pa3zpemenne [Ipenensl qonyckaeMoi aOCOIIOTHOM MOTrPEIHOCTH, *
3HA4YCHHE Mpefena 8071R, 8109R 8080R, 8081R, 8104R
H3MEPEHNN
100 MB 1HB 19,3x10% U, + 4105 U,,” | 910% U, + 1,7:10% U,,
1B 10 1B 14,110% U, + 1,410%U,, | 6,4x10%U, + 0,610,
10B 100 1B 14,3105 U, + 1,410% U,, | 6,810°%U, + 0,6:10°%U,,
100 B 1 MxB 22,0010% U, + 1,8:10% U,, | 9,5:0°%U, + 0,8:10%U",,
1000 B 10 mxB 22,0010% U, +2,8110% U,, | 9,510, + 1,2x10%U,,

*

*x

U, — ©3MepeHHOE 3HAYCHUE HANIPSIKSHUS TOCTOSIHHOTO Toka B MB (B);
U, — BepxHee 3HaueHue npesena n3mepenuii B MB (B)
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Tabnuna 5 — PexxuMm n3Mepenuii HarpspKeHHs IEPEMEHHOT0 TOKa

3MepeHus HanpsKeHUs IEPEMEHHOTO TOKa
Bepxuee Paszpemenne Yacrora [Ipenenst gomyckaemoun
3Ha4YCHUC a0COIIOTHON MOTPEIIHOCTH, *
npenena
H3MepeHuit
8071R, 8109R
100 MB 0,1 mxB ot 10 mo 40 I't BKITIOU. 0,1210°4U,, + 0,08:105U,, -
cB. 40 10 200 I'11 BKITIOU. 0,11x10%U,, + 0,05:10°%U,,,
¢B. 200 ' o 1 k[ BKITROU. 0,11x10°4U,, + 0,04110%U,,,
¢B. 1 o 2 xI'11 BKIIIOY. 0,11>(10'2><UH + 0,04><10'2>(UBH
¢B. 2 1o 20 kI BKIIHOY. 0,16x10°4U,, + 0,05:10%U,,,,
cB. 20 1o 100 k' 0,47x10°4U,, + 0,20110%U,,,,
1B 1 MxB ot 10 10 40 'y BKIHOY. 0,28:10°4U,, + 0,08:10%U,,,,
¢B. 40 no 200 'y BKIHOY. 0,11x10°4U,, + 0,05:10U,,,,
¢B. 200 ' o 1 k"1 BKITROU. 0,08<10°4U,, + 0,03110%U,,,,
¢B. 1 o 2 xI'11 BKIIIOY. 0,08>(10'2><UH + 0,03><10'2>(UBH
¢B. 2 1o 20 k' BKIIHOY. 0,16x10°4U,, + 0,05:10%U,,,,
cB. 20 1o 100 k' 0,47x10°4U,, + 0,20x10"XU,,
10B 10 mxB ot 10 no 40 I'y BruTIOH. 0,2810°4U,, + 0,08:10U,,,,
cB. 40 1o 200 'y BKIHOY. 0,11x10°4U,, + 0,05:10%U,,,,
cB. 200 ' o 1 k[ BKIIKOY. 0,08:10%U,, + 0,03x10°2U,,
¢B. 1 o 2 xI'11 BKIIIOY. 0,08>(10'2><UH + 0,03><10'2>(UBH
cB. 2 110 20 k' BKITIOU. 0,16:10%U,, + 0,05¢102U,,
cB. 20 1o 100 k' 0,47x10°4U,, + 0,20x10"XU,,
100 B 100 mxB ot 10 no 40 I'r BruTIOH. 0,2810°4U,, + 0,09110%U,,,,
cB. 40 0 200 'y BKITIOU. 0,12:10%U,, + 0,06110 24U,
¢B. 200 ' mo 1 k"1 BKITROU. 0,09x10°4U,, + 0,03110U,,,,
¢B. 1 no 2 kI'11 BKIIOY. 0,09>(10'2><UH + 0,03><10'2>(UBH
cB. 2 10 20 k't 0,16110%U,, + 0,05K10%U,,
1000 B 1 MB ot 10 10 40 ' BKIIOY. 0,2810°4U,, + 0,09110%U,,,,
cB. 40 10 200 I'11 BKITIOU. 0,12x10U,, + 0,06x10°2U,,,
¢B. 200 ' mo 1 k' BKITROU. 0,09x10°4U,, + 0,03110%U,,,,
cB. 1 1o 2 kI’ BKIIHOY. 0,09x10°4U,, + 0,03110U,,,,
cB. 2 10 20 k't 0,16x10%U, + 0,05:10™4U,,
8080R, 8081R, 8104R
100 mB 0,1 mxB ot 10 o 40 'y BxIIIOU. 0,08>(10'2><UH + 01015><10'2><UBrI
cB. 40 0 200 I'y BKITIOU. 0,03110%U,, + 0,009x10"%U,,,,
¢B. 200 ' mo 1 k"1 BKITROU. 0,03x10°4U,, + 0,008x10°%U,,,
¢B. 1 o 2 xI'11 BKIIIOY. 0,03>(10'2><UH + O,OO8><10'2><UBrI
cB. 2 o 20 x['11 BKITEOY. 0,04x10%U,, + 0,01x10°2U,,,
cB. 20 o 100 k' 0,09x10°4U,, + 0,05:10%U,,,,
1B 1 MxB ot 10 10 40 'y BKIHOY. 0,06x10°4U,, + 0,015x107%U,,
¢B. 40 1o 200 'y BKIIHOY. 0,03x10°4U,, + 0,006x10"%U,,
¢B. 200 ' o 1 k' BKITROU. 0,02x10°4U,, + 0,006x10°%U,,,
¢B. 1 o 2 xI'11 BKIIIOY. 0,02>(10'2><UH + 01006><10'2><UBrI
cB. 2 1o 20 kI BKIIHOY. 0,04x10°4U,, + 0,01:10%U,,,,
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Bepxuee Paszpemenne Yacrora [Ipenenst gomyckaemon
3Ha4YCHUC a0COIIOTHON MOTPENIHOCTH, *
npezena
U3MEPCHU I
cB. 20 1o 100 [ BKITIOUY. 0,09x10%U,, + 0,05:10°4U,,,
cB. 100 kI'p 1o 1 Ml 1,66x10°2U,, + 2,5¢10U,,
10B 1 MxB ot 10 o 40 'y BKITrOU. 0,06x10%U,, + 0,015:10°4U,,
cB. 40 10 200 I'11 BKITIOU. 0,03x10U,, + 0,006x10°4U,,
¢B. 200 I't mo 1 xI'11 BKITFOY. 0,02>(10'2><UH + 01006><10'2><UBrI
cB. 1 10 2 kI BKITIOU. 0,02:10%U,, + 0,006x10"%U,,,
cB. 2 1o 20 x['11 BKJIOY. 0,04x10%U,, + 0,01x10°2U,,,
cB. 20 1o 100 xI'11 BKITIOUY. 0,09x10%U,, + 0,05:10°4U,,,
cB. 100 0 200 I 1,56x10°4U,, + 2,5¢10°2U,,
100 B 1 mxB ot 10 o 40 'y BxIIIOU. 0,08>(10'2><UH + 01015><10'2><UBrI
cB. 40 10 200 I'11 BKITIOU. 0,03x10%U,, + 0,009:10°4U,,,
¢B. 200 ' o 1 k[ BKITROU. 0,03x10°4U,, + 0,007x10°2U,,
¢B. 1 no 2 k['11 BKIIOY. 0,03>(10'2><UH + O,OO7><10'2XUBH
cB. 2 1o 20 x['11 BKJIIOY. 0,05:10%U,, + 0,01x10°2U,,,
cB. 20 10 50 xI'nx 0,12:10%U,, + 0,05:10%U,,
1000 B 1MB ot 10 o 40 'y BxIIIOU. 0,08>(10'2><UH + 01015><10'2><UBrI

¢B. 40 no 200 I'u BKiIFOU.

0,03x10%U,, + 0,009:10°4U,,,

cB. 200 I'x no 1 k['g BKITIOY.

0,03x10%U,, + 0,007:10°4U,,

¢B. 1 10 2 k['11 BKIIIOUY.

0,03x10%U,, + 0,007:10°4U,,,

cB. 2 1o 10 k'

0,05:10%U,, + 0,01x10°2U,,,

—_—
U, — U3MepeHHOE 3HAYCHUE HANPSHKEHUS TepeMeHHOro Toka B MB (B);
U, — BepxHee 3HaueHue npejnena uzmepenuii B MB (B)

*k

Tabnuna 6 — Pexxum n3Mepenuii Cuiibl TOCTOSTHHOTO TOKa

HSMepeHI/Ifl CHJIbI ITIOCTOSIHHOI'O TOKa

Bepxnee [Ipenensl gomyckaemMoii abCOMOTHOM MOTPENIHOCTH, +
3HAYCHUE
npezena
U3MEPEHUI 8071R, 8109R 8080R 8081R, 8104R
(pazperire-
HHE)
10 HA 152001101, +
(0,01 nA) - - + 801101,
100 HA
(0,1 A) - - 3100x10°% I, + 3411051,
1 MxA
(1 nA) - - 3401101, + 17x107,,
10 MxA

(10 pA)

50¢10°%1,, + 10x10°1,,,
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Bepxnee [Ipenens! gomyckaemMoii aOCOMOTHOM MOTPENIHOCTH, +
3HAYCHUC
npezaeia
H3MepeHHil 8071R, 8109R 8080R 8081R, 8104R
(pazperie-
HHE)
100 mxA
(10 mA) 40x10°%1,, + 1441041, 14x10°%1,, + 4x10°%1,,, 14x10°%1,, + 4x10°%1,,,
1 MA
(100 pA) 40x10°%1,, + 144101, 14x10°%1,, + 4x10°%1,,, 141071, + 4x10°%1,,,
10 MA
(1 HA) 55¢10°51,, + 14x10°%1,, 16x10°%1,, + 4x10°%1,,, 16x10751,, + 4x10°1,,
100 mA
(10 mA) 17131071, + 221107541, 4742071, + 6110751, 47071, + 6110751,
1A
(100 HA) 856x10°%1,, + 45101, 234x10°%1,, + 13¢10°%1,, 234x10°%1,, + 13101,
10 A
(1 MKA) | 23333101, + 120:20°%1,, | 561x10°%1, + 35:10°%I,, 561x10°%1,, + 35¢10°1,,
30 A
(10 MmxA) | 3111x10°%I, + 5001101, | 764x10°%1, + 145:0°1,, |  764x10°%1, + 145:107,,

*

l,n — BepxHee 3HaYeHUE npejena u3MepeHuil B HA (MKA, MA, A)

—_
| — I3MepeHHOE 3HAYCHHE CHITBI TOCTOSIHHOTO TOKa B HA (MKA, MA, A);

Tabnuua 7 — PexuM n3MepeHuil cuibl IEPeMEHHOr0 TOKa

I/ISMepeHI/ISI CHJIBI IICPEMCHHOT'O TOKA

Bepxnee [Ipenens! gonmyckaeMoi abCOIOTHOM MOrPEIHOCTH, +
3HAUYCHUC Pazpe-
MPOIENA | | orme | LACTOT 8071R, 8109R 8080R, 8081R, 8104R
HA3Mepe-
HUN
100 MxA | 0,1HA |or10 1040 T
BKJTFOY. 0,20110721,” + 0,04:1021,, | 0,09¢10721,, + 0,015x107 1,
cB. 40 T'u o
1 k[ Bkmou. | 0,12x10°41, + 0,03x10°4 1, | 0,05¢1074 1, + 0,012x107%1,,
cB. 1 no
10 k' 0,47:1072%1, + 0,090, | 0,12x10°41, + 0,03x10"% 1,
1 MA 1 HA or 10 10 40 T'x
BKJIIOY. 0,20:10721,, + 0,04410l,, | 0,09:10721,, + 0,015x10°1,,
¢B. 40 't o
1 k[ Brmow. | 0,12x1071, + 0,03x107% 1, | 0,05¢107 1, + 0,012x1071,,
¢B. 1 1o
10 k' 0,47:10721,, + 0,09¢10l,, | 0,12x10°1, + 0,03x10°% 1,
10 MA 10 HA or 10 1o 40 'y

BKJIOY.

0,201071, + 0,04x10°,,,,

0,091071, + 0,015:10°%1,,,,

cB. 40 ' o

1 k[ Bkmou. | 0,12x10741, + 0,03x10°4 1, | 0,05¢1074 1, + 0,012x107%1,,
cB. 1 no

10 k' 0,47:1072%1, + 0,090, | 0,12x10°41, + 0,03x10"% 1,




[Tponomxenune Tabauub /

JIuct Ne 8

Bcero nucros 12

Bepxnee [Ipenensl gomyckaemMol aOCOTIOTHOM MOTPEIIHOCTH, +
3HAYCHUC Pa3pe-
UPEACIA | | oime | lacToTa 8071R, 8109R 8080R, 8081R, 8104R
n3mepe-
HAU
100 MA | 100 HA | ot 10 10 40 I'y
BKJIFOU. 0,20:10721,, + 0,04410l,, | 0,09¢10721,, + 0,015¢10,,
cB. 40 ' o
1 k[ Bkmow. | 0,12x10°41, + 0,03x10°4 1, | 0,05¢107,, + 0,012x10°%1,,
cB. 1 no
10 xI'n 0,47:10721, + 0,09410l,, | 0,12x10°41,, + 0,03x10°%1,,
1A I1mMxA | orl10go40T
BKJTIOY. 0,31:107%1, + 0,06x10l,, | 0,11x10°1, + 0,02x10°%1,,
¢B. 40 't o
1kl Brmod. | 0,16x107%1, + 0,05:10%1,, | 0,070, + 0,015:107l,,
¢B. 1 1o
10 xI'g 0,47:1071, + 0,15¢10l,, | 0,13x10°1,, + 0,05x10"%1,,
10 A 10 MxA | o1 10 10 40 I'y
BKJIIOY. 0,470, + 0,1:10%1,, | 0,16x101, + 0,04:1072l,,
cB. 40 T'u o
1 &l 0,62:107l,, + 0,1:1021,, | 0,12¢10%1, + 0,03:1072l,,
30A 100 MxA | or 10 1o 40 'y
BKJIIOU. 0,470, + 0,1:10%1,, | 0,16x101, + 0,04:1072l,,
cB. 40 I'x o
1 &l 0,62:1072l,, + 0,1x1021,, | 0,12¢10°1, + 0,03:1072l,,

—_
|, — M3MEepeHHOE 3HAYCHHUE CHJIBI TIEPEMEHHOTO TOKa B MKA (MA, A);
l;n — BepxHee 3HaYCHHE Tpesieia u3MepeHuil B MKA (MA, A)

Ta6n1/1ua 8 — Pexxum HSMCpCHI/Iﬁ CONPOTUBJICHUA TOCTOAHHOMY TOKY

N3mepenus conpoTuBIEHUS TOCTOSIHHOMY TOKY

Bepxnee 3nauenne | Cua Toka usmepenus | Pazpemenue [Ipenensr nomyckaeMom
npejena H3MepeHui a0COIOTHON MOTPENIHOCTH, +
8071R, 8109R
10 Om 10 MA 1 MkOM 46,710%R,,” + 8,0010%R,,,
100 Om 10 MA 10 MmxOm 38,9<10%R,, + 3,0010%R,,
1 xOm 10 MA 100 MmxOm 31,1x10%R,, + 2,0010%R,,,
10 kOm 1 MA 1 MOMm 38,9x10%R,, + 2,0010%R,,
100 kOm 100 MxkA 10 MOM 45, 710%R,, + 2,0000%R,,
1 MOm 10 MxA 100 MOm 54,8:10%R,, + 5,0:10 %R,
10 MOm 1 MkA 10m 74,8:105%R,, + 20,0:110%R,,,
8080R, 8081R, 8104R
10m 100 MA 0,01 MmxOMm 23,5x10°%R,, + 6:10%R,,
10 Om 10 MA 0,1 MxOm 15,8<10%R,, + 3110%R,,,
100 Om 10 MA 1 MxOMm 14,110%R, + 1110%R,,,
1 xOm 10 MA 10 MmxOm 12,510%R,, + 0,8<10%R,,
10 kOm 1 MA 100 MmxOMm 14,9<10%R,, + 0,8<10%R,,




JIuct Ne 9
Bcero nucros 12

[Iponomxenne Tabnuib! 8

Bepxnee 3Hauenne | Cuia Toka uamepenus | Paspemenue [penensr nonyckaeMoit
npenesna u3MepeHuin abCOJIFOTHOM TOTPENTHOCTH, +
100 kOm 100 MxkA 1 MOm 15,7:10%R,, + 8110%R,,,
1 MOwm 10 MxA 10 MOM 18,2x10'6an + 2><10'6>(RBH
10 MOm 1 MxA 100 MOM 23,9><10'6><RH + 8><10'6>(RBH

—_
R, — M3MepeHHOe 3HAUYCHHE CONPOTUBIICHHSI OCTOSTHHOMY TOKY, OM (kOM, MOmMm);
Run — BepxHee 3HaueHue npejesa usMepennit, Om (kOm, MOwm)

Tabmuua 9 - Pexum u3MepeHuil conpoTuBICHUs MOCTOSHHOMY TOKy MyibTuMeTpoB 8081R, 8104R
(pexuM 37eKTpOMETP)

I/ISMepeHI/Iﬂ COl'IpOTI/IBJ'IeHI/ISI HOCTO}IHHOMy T OKy (pe)KI/IM 3J'ICKTpOMeTp)
YcTaHOBIIEHHOE Jlnana3oHbl U3MEPEHUN Paspeienue IIpeneinsr
HaHpﬂ)KCHI/IC HOHyCKaCMOﬁ
a0COTIOTHOM
IOTPEIIHOCTH, *
50 B ot 5 10 45 MOm 10 Om 140110%R,”
ot 40 1o 450 MOm 100 Om 450:105R,,
ot 400 MOwm 10 4,5 TOM 1 xkOMm 1800:10%R,,
ot 4TOM o 1 TOMm 100 kOm 23000110°%R,,
100 B ot 8 10 90 MOm 10 Om 140:10%R,,
ot 80 10 900 MOMm 100 Om 416x10°5R,,
ot 800 MOwm 10 9 T'OM 1 kOm 1810110%R,,
ot 8 TOM 10 2 TOM 100 kOm 23000110%R,,
150 B ot 12 110 135 MOMm 10 Om 135:10%R,
ot 120 MOwm 10 1,35 'Om 100 Om 460:10°%R,,
or 1,2 10 13,5 TOm 1 kOm 1900110°%R,
ot 12 TOM 10 2 TOM 100 kOm 17667:10°%R,,
200 B ot 20 1o 180 MOm 10 Om 135:10%R,,
ot 160 MOwM 10 1,8 TOMm 100 Om 430:105R,,
or 1,6 10 18 TOm 1 kOm 1810<10°%R,,
ot 16 'Om 10 2 TOm 100 kOm 15000110 %R,
250 B ot 25 110 225 MOM 10 Om 132:10%R,,
ot 200 MOwm 10 2,25 T'Om 100 Om 430x10°%R,,
or 2 10 22,5 TOm 1 kOm 1810110%R,
ot 20 TOm s10 2 TOM 100 kOm 13400110%R,,
300 B ot 30 10 270 MOM 10 Om 132:10%R,,
ot 240 MOwM 10 2,7 TOMm 100 Om 415:105R,
ot 2,4 1o 27 TOm 1 kOm 18101105%R,
ot 24 TOM 10 2 TOM 100 kOm 12300¢10%R,,
*Rn - I/ISMepeHHOG 3HAUYCHUC COHpOTI/IBJ'IeHI/IH HOCTO}IHHOMy TOKy, OM




Tabmuna 10 — Pexxum u3mMepeHnid 4acToThI

JIuct Ne 10
Bcero nucros 12

V3MepeHus 4acToThl
Bepxnee Ennnuna Paspe- [Ipenensl gomyckaeMon abCOTIOTHOM
3:aqu;;: Mnam:earlo H_ICHI/II; T HOTPEIIHOCTH, +
peasna paspii 8071R, 8109R 8080R, 8081R, 8104R
U3MEpeHui (e.m.p.), 'y
1Tn 1+10° 01
100 I'y 1x10™ 0,1 510 %F 5y +2eMp. | 210%F,,, + 2 emp.
10 k' 0,1 0,1
100 xI' 1 0,1
1 MI'g 10 0,1
" s — H3MEPEHHOE 3HAYCHHME YacTOTHI, 1y
Tabmuua 11 — Merponoruueckue xapaktepuctuku MyiapTumerpoB 8081R, 8104R B pexume

M3MEPEHMI TeMIIEPATypPBI 110 CUTHAJIAM TepMonap

[Ipenenst gonyckaemon
Tur Tepmonapsl Huanazon remneparypsl, °C a0COIIOTHOM
norpemHocty, +, °C
K ot -140 o +1340 0,08
J ot -210 o +1200 0,08
B ot +300 1o +500 BKIIIOU. 0,25
cB. +500 go +1820 0,15
E ot 0 1o +800 0,05
R oT -50 mo +600 BxIr0UY 0,25
cB. +600 mo +1760 0,15
S ot 0 o +1760 0,15
N ot -200 o +1300 0,09
T ot -200 mo +400 0,08

3Hak YTBEPKACHUSA TUIIA

HAHOCUTCS HA THUTYJIBHBI JHUCT PYKOBOJCTBA MO JKCIUIyaTallud THUMOTpadCKUM CHOCOOOM U Ha
JIMLIEBYIO MTAHENIb KOPIyca MYyJIbTUMETPA B BUJI€ HAKIICUKN CO CTOMKUM K HCTUPAHUIO TTOKPBITHEM.

KoMmieKTHOCTB cpeacTBa u3MepeHuii
KoMIutekT mocraBku npuBeieH B Tabmuie 12,

Taodmuua 12 — KoMIuieKTHOCTh

Hanmenosanue O0o3HaueHue KomnuectBo
MynbsTumeTp nudpoBoii npernusznonnslii 8071R 1w’
i 8080R mim 8081R mmm 8104R wmmm 8109R '
KommiiekT npuHaanexHocTen 8000LEAD 1 .
T[IporpaMMHOe obecrieueHne ProCal, ProCal-Track 2 T,
Cxanep 10-KaHANBHBIH 8500 1 mr.
KommiekT npuHaaneXxHoCTen J1ist CKaHepaﬂ 8500LEAD 1 mr.
PyKOBOACTBO 1O 3KCITyaTalUN 8000R.001PD 1 oks.
Meroanka noBepku MII-610-004-2017 1 5ks.
MSITKH Keic SOFTCASE 1 .
Xecrkwuii keiic TRANCASE 1 mr.
" 1o 3aKa3zy
* nmocrapnsiercs mo OTJICITBHOMY 3aKa3y




JIuct Ne 11
Bcero nucros 12

IloBepka

ocymectBisiercss no jaokymenty MII-610-004-2017 «Mucrpykuus. MyabTUMeTpbl UGPOBBIE
npenmuonneie 8071R, 8080R, 8081R, 8104R, 8109R. Metoauka MOBEPKU», YTBEPKICHHOMY
OI'VII «BHUMDTPU» 10.05.2017 r.

OCHOBHBIE CPEJICTBA IIOBEPKHU:

- KanuOparop MHoroyHkuuoHanbHbeld  5720A, perucrpaunonnsiii Homep 30447-05 B
denepanbHoM HHDOPMALMOHHOM (oHAe (IUamna3oH BOCIPOU3BEACHHS HAMPSHKEHUS] MOCTOSIHHOTO
toka or 0 mo 1000 B, mpenensl momyckaemoil aOCOTIOTHOM TMOTPEIIHOCTH i(3,5-7,5)X10'6XUyCT;
JIMaria30H BOCTIPOM3BEIEHHs HanpshkeHus nepemenHoro Toka ot 0 o 1000 B B nuanazone gactoT ot
10 I'm o 1 MTI'u, nmpeaensl gomyckaeMoi abCONIOTHON MOTPEITHOCTH i(45-27OO)X10'6XUyCT; JMarna3oH
BOCIIPOM3BEJCHUS COMPOTUBICHUS MOCTOSIHHOMY ToKy oT 0 mo 100 MOw, mpenensl nomyckaeMon
a0COTFOTHOM TTOTPEITHOCTH 1(8,5-100)X10'6XRYCT);

- kanuOparop MHorodyHkuuoHanbHbiii  3041R, peructpanuonHslii Homep S7747-14 B
®denepalibHOM HHPOPMALITMOHHOM (QOH/IE;

- KanuOpaTop NMOCTOsTHHOTO ToKa (pabouwmii aTanoH 2 pa3psna) HK4-1, perucrpaunoHHbiii Homep
12261-98 B denepanibHOM HHGOpMAMOHHOM (oHAE (IUana3oH BOCIPOHM3BEICHUS COMPOTUBICHHS
MOCTOSIHHOMY TOKY OT 10 10 10" Om, npeIelibl J0MycKaeMol oTHocuTebHOM norpermoctu +(0,05-30) %).

JlonmyckaeTcsi MPUMEHEHUE aHAJIOTUYHBIX CPEICTB MOBEPKH, OOECHEUMBAIOLIMX OIpeesieHHEe
METPOJIOTHUECKUX XapaKTEPUCTHK MTOBEPSEMBIX MYJIbTUMETPOB C TPEOYEeMOil TOUHOCTHIO.

3HaK OBEPKH HAHOCUTCS Ha OOKOBYIO TIOBEPXHOCTh MYJIbTHUMETpa U (MJIM) HA CBUICTEIHCTBO
0 MOBEPKE B BUJIC HAKJICHKN WM OTTHCKA.

CaeneHusi 0 MeToaukax (MeToaax) u3mMepeHnuii
IIPUBENIEHBI B OKCILTyaTallUOHHOM JOKYMEHTE.

HopMaTHBHBIE H TeXHHYeCKHe JOKYMEHTbI, YCTAHABJIMBAaKOIIMEe TPeGOBAHUSA K MYJIbTHMETPaM
uudposbiM npenusuonabiM 8071R, 8080R, 8081R, 8104R, 8109R

I'OCT 8.027-2001 I'CH. T'ocynapcTBeHHas MOBEpOYHas cXeMma s CPeICTB H3MEpPEeHUH
MIOCTOSTHHOTO AJIEKTPHUECKOTO HATPSHKCHUS U SJICKTPOIBUIKYIIEH CHITBI

I'OCT P 8.648-2015 I'CU. T'ocynapcTBeHHast MOBEpOYHAss CXeMa JJsl CPEACTB H3MEPEeHUi
MEPEeMEHHOT O 3JieKTpruaeckoro HanpspkeHnus 10 1000 B B auama3one 9acToT ot 1x10°2 go 2x10° I'y

I'OCT 8.022-91 I'CH. I'ocynapcTBeHHBII NEPBUYHBIN ITAJIOH M TOCYAAPCTBEHHAs TOBEPOYHAs
CXeMa JUISl CPEJICTB M3MEPEHHIT CUIIBI IOCTOSIHHOTO SJIEKTPHYECKOro ToKa B auarnasone 1x107°+ 30 A

I'OCT 8.129-2013 I'CH. T'ocynapcTBeHHass TOBEpPOYHAs cCXeMma IS CPEICTB H3MEPEHUU
BPEMEHH U YaCTOTHI

[Tpuka3z denepanbHOTO areHTCTBAa MO TEXHUYECKOMY PETryJIUPOBaHUI0 U MeTposoruu Ne 575
otT 14 mas 2015 r. «['ocyaapcTBeHHas HOBEPOYHAsl CXeMa JJIsl CPEACTB U3MEPEHUH CHIIbI IEPEMEHHOTO
AJIEKTPUYECKOTO TOKA OT 11108 110 100 A B guama3oHe 4acToT OT 1110 1o 1110° I'o»

[Tpuka3 deaepanbHOro areHTCTBA MO0 TEXHUYECKOMY PEr'YJIMPOBAHUIO U METPOJIOTUU
Ne 146 ot 15 ¢eBpans 2016 r. «[ocymapcTBeHHash MOBEPOYHAS CXeMa ISl CPEICTB H3MEPEHUI
JIEKTPUUECKOTO COTPOTUBIICHUS»

TexHaudeckast JOKyMeHTaust (PUPMBI-U3TOTOBUTEIS



JIuct Ne 12
Bcero nucros 12

H3roroButeab
®upma «Transmille Ltd.», BeaukoOpuranus
Anpec: Unit 4, Select Business Centre, Lodge Road, Staplehurst, TNI2 0QW
Web-caiit: http://www.transmille.com

3asBuUTEIb
OO6riecTBo ¢ orpannyeHHON 0TBeTCTBEHHOCTHIO « TOK-Tex» (000 «TOK-Tex»)
WNHH 7716683551
Anpec: 129343, Mockaga, rip-1 CepebdpsikoBa, 6, od. 2.2.4
Ten./daxc: (495) 646-22-94
E-mail: info@tektech.ru

HcnbiTareJbHbIN EHTP

denepanbHOe TOCYylapCTBEHHOE YHUTapHoe mpenanpusrtue «Bcepoccuiickuii  HayyHO-
UCCIIEIOBATEIbCKUI HHCTHTYT (PU3UKO-TEXHHUECKUX U PAANOTEXHHUECKUX U3MEPEHUIT»

(PI'yI1 «BHUUDTPU»)

Anpec: 141570, MockoBckast 001acth, COTHEUHOTOPCKHIA paiioH, /0 MeHeneeso

HOpunnueckuii agpec: 141570, MockoBckas o6mactb, CONHEUHOTOPCKUN paiioH, pabouunit
nocenok Menneneeso, npomzona BHUUOTPU, kopnye 11

Ten./daxc: (495) 526-63-00

Web-caitr: www.vniiftri.ru

E-mail: office@vniiftri.ru

Artrectatr akkpenutaiuu OI'VII «BHUMOTPU» no mnpoBeneHHIO HMCHBITAHUWA CpPEICTB
u3MepeHui B uenax yreepxaenus tuna Ne 30002-13 ot 07.10.2013 .

3aMecTuTeNb

PykoBoaurens denepanbHOro

areHTCTBA M0 TEXHUYECKOMY

PEerylIMpoOBaHUIO U METPOJIOTUN C.C. T'ony6eB

M.1m. « » 2017 r.
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