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MHOrodyHKUNOHANbHbIV
Kannbpatop MK9023A

npeaHasHa4deH 414 BOCNpPoOun3BeLEHNA CUJIbl U HAaNPAXEHNA MOCTOAHHOIO

(DC) n nepemeHHoro (AC) anekTpmn4eckoro Toka, 31eKTpuyeckoro
COMPOTUB/IEHNS MOCTOAHHOMY TOKY, 3N1EKTPUYECKOM EMKOCTH,
3NeKTpUYeckon MolHocTu 1 3Heprum (DC/AC), neproamnueckmx
HEMOZAYNMPOBAHHbIX CUTHANOB Pa3/INYHbIX GOPM, MOAYAMPOBAHHbIX
CUTHaNOB, B T.U. C HaCTpanBaeMbIMW raPMOHNYECKVUMWN COCTaBAAIOLMMU;
AN U3MEPEHNI CUMbI N HANPSAXKEHWSA MOCTOSHHOTO 31EKTPUYECKOTO
TOKa, 3N1eKTPUYECKOro CONpPOTUBAEHNA MOCTOAHHOMY TOKY,

4acTOTbl NEPUOAMYECKMX CUTHANOB, CUTHANOB NpeobpasoBaTenen
TEPMO31EKTPUYECKMX U TepMonpeobpa3oBaTesniell CONPOTUBAEHNS,
a Tak>XXe ANs BOCMPOU3BEAEHMSA CUTHANOB TepMonpeobpasoBaTenen
COMPOTMB/IEHNS, Npeobpa3oBaTenen TEPMOINEKTPUYECKUX.

MoBepka, kannbpoBKa CPeaCcTB N3MepeHU

B TOM 4ucse B Uenax yrsep>xxgeHma tmna:

BOJITMETPOB LMPPOBbIX YHMBEPCAbHBIX,
MY/NIbTUMETPOB aHaIoroBbIX, LNGPOBbIX,
rpaduryeckmx, NPELUn3NoHHbIX 40 72 pa3pajos;

OMMETPOB, MEFAOMMETPOB, U3MEPUTESEN
COMpPOTUBJIEHNA U30aALMM (ONUKA);

KanmbpaTopoB-N3MepUTENeN CTaHAaPTHbIX
CWTHaNoB;

KOMMJIEKCOB NPOrpaMMHO-TEXHNYECKUX,
N3MEPUTENBbHbIX KaHaN10B U3MEPUTEJIbHbIX
cncTem;

BTOPWYHbIX MPUBOPOB 1 PErMcTPaTopoB
TeMnepaTypHOro KOHTPOS, PErMcTpaTopoB
3NEKTPUYECKUX NapaMeTPOB, aHaNn3aTopoB
KauecTBa 3NeKTPUUECKON dHepruu;

npeobpasoBaTen 1 31eKTPUYECKUX BENYMNH;

BTOPUYHbIX MPUHOPOB PUINKO-XUMUYECKUX
n3MepeHuli (KoHAYKToMeTpoB, pH-MeTpos,
aHann3aTopoB v Ap.);

npeobpasosaTesieil TEPMOMINEKTPUYECKMX,
TepmonpeobpasoBaTenein u TepMOMETPOB
COMPOTUBNEHNS;

LLMTOBBIX U3MEPUTENbHBIX NPUBOPOB
(BONBTMETPOB, aMMNepMEeTPOB NEPEeMEHHOro
1 MNOCTOSIHHOrO TOKa, OMMETPOB, BaTTMETPOB
4YacTOTOMEPOB U Ap.);

N3MepuTesen 31eKTPUYECKon MOLWHOCTU
(aKTMBHON, NONHOW, peakTUBHON), pazoBoro
CABWTa, FAPMOHUYECKNX COCTABIAOLLMX
Hanps>XXeHUs 1 CUAbl TOKa.

aHaNM3aTOPOB rAPMOHVK B 3/1eKTPUUYECKUX
uensax;

aHanoroBbIX, LMbpoBbIx ocuuanorpados c
nonocol nponyckanus go 400 My van 1,1 My,
(onuwnwn).

OTanuuntenbHble ocobeHHocT MK9023A

Yao6HbIA Nosb3oBaTeNbCcKuii HTepdeiic

NMO3BOJIAIET JIETKO YNPaB/sATb CI0OXKHbIM
MHOro¢$yHKUNOHaAbHbIM MPU6OPOM.
LiBeTHOI CeHCOpPHbIN ANCNNEN,
Ay6avpyowWmiA annapaTHyo KaaBuaTtypy,
nosBoJisieT cAenaTb yrnpaBaeHve
npubopom 6onee NPOCTbIM M TMBKUM.

KomaHpb! Ha sa3bike SCPI, nepesaBaemMble

Mo annapaTtHbIM MHTePdENCHbIM KaHanam
(LAN, RS-232, GPIB, USB) no3Bonstot
MaKCMMaJIbHO aBTOMaTM3npoBaThb
npouecc nosepkn CA.

MK9023A ponyckaeTca K NPUMEHEHUIo

B KauecTBe pabouero 3tajioHa B
cooTBeTCcTBUM ¢ [ocyaapCcTBEHHBIMK
MoBEepPOUYHbIMN CXeMaMU:

1-ro pa3psaaa (egnMH1Lbl MOCTOAHHOTO
371EeKTPUYECKOTO HaMpPAXeHNs 1
3/1EKTPOABUXKYLLEN CUIbI);

1-ro paspsaga (eAVHULbI MepeMeHHOro
31eKTPUYECKOro HanpsaXeHus);

1-ro paspsaga (eAVHULLbI CUIbl MOCTOAHHOTO
371eKTPUYECKOro TOKa);

2-ro paspsaga (eAnHWLbI B fnana3oHe Cuibl
nepeMeHHOro 3/1eKTPUYeCcKoro Toka);

3-ro pa3psaga (egMHULbI SINEKTPUYECKOTo
COMpPOTMBAEHUA MOCTOSHHOIO K NepeMeHHOro
TOKa);

2-ro paspsga

(EAVHVILLbI 31€KTPUYECKON EMKOCTW);

2-ro paspsja

(eAVHWLbI 31eKTPO3HepreTMYecKnX BENYNH);

4-ro pa3psaga (eAVHULbI BPEMEHN N 4aCTOTbI);

2-10 pa3paga (e4nHWLbI UMMNYIbCHOTO
371EKTPUYECKOTO HaMpsaXKeHws).



10,0000 A
T -

OCHOBHble XapaKTepuUCTUKH

> HanpsxeHune nocTosHHOro anekTpuyeckoro Toka (VDC):

ot 0 go 1050 B/ 0,001 %
(MakcMManbHbIV TOK Harpy3ku 50 MA)

> HanpsaxeHune nepemeHHoro snektpuyeckoro toka (VAC):

ot 1 mB go 1050 B, ot 15 'y, g0 300 Iy, / +0,016 %
(MaKcMManbHbIN TOK Harpysku 50 MA)

> Cuna nocToAHHOro anekTpuyeckoro Toka (IDC):

ot 0a030A/ £0,01 %
(MakcvManbHbIV HanpsXeHne Ha Harpyske 10 B)

20 1500 A (c TokoBow kaTyLkor 0950)
>~ Cwuna nepemeHHoro anekTpuyeckoro toka (IAC):

ot 10 mkA go 30 A, ot 15 Ty, ao 10 Iy / £0,04 %
(MaKkcMManbHbIV HanpsXeHWe Ha Harpy3ske 5 B)

0 1500 A (c TokoBoW kaTywkor 0950)
> DnekTpuyeckoe ConpoTuBaeHMEe NOCTOAHHOro Toka (R):

o1 0OM zo 1 TOm / £0,009 % (HenpepbIBHbIV PEXUM)
> 3SnekTpuyeckasn émkocTb (C):

o1 800 n® g0 120 Mm® / +0,5 % (HenpepbIBHbIV PeXMM)

> SnekTpuyeckas MOLWHOCTb Y 3HepPrusa NOCTOAHHOIO
1 NepemMeHHOro snekTpuyeckoro Toka (P):

ot 0,200 zo 1050 B, o7 0,200 MA 0 30 A
(DC /o1 15 go 1000 )

ot 0,040 mBT fo 30 kBT
(Anana3oH 3HaueHwul casumra dasbl: ot 0,00 go 359,99°)

> TlorpelwHocTb ycTaHOBKM YacToThl: +(2,5:10-F)

>~ Bocnpowussegerue (MmuTauma) / UsMepeHune CMrHanos
Aatunkos Temnepatypsbl (TC 1 TI)

> BCTpOEHHBIN MyNbTUMETP (OnLus)

MoBepka MEraoMmMeTpOB, U3MepuTesielt CONpPOTUBEHMNA
ZELeY ETNTIZ

o1 100 kOm go 100 'Om, go 1,5 kB (onyms)
Mosepka ocuymnnorpados go 400 My nan 1 Iy (onuun)
WHtepderico: LAN, RS-232, GPIB, USB

BHellHee yHMBepcanbHOe NporpaMmMHoe obecneyeHne
«METLAB», kOTOpOe€ He BAnAeT Ha MeTpoaornyeckmne
XapakTepucTnku KaanbpaTtopa n CayXXuT 418 aBToMaTn3aLmm
N3MepUTeNbHbIX onepaLmnini, GopMUpPOBaHUSA MPOTOKOOB,
OTOBpaXKeHWs 1N XpaHeHUs Pe3yNbTaToB U3MEPEHWI, BEAEHUA
pa3/inyHbIX 6a3 AaHHbIX U XYPHaNO0B U T.A.

M ET LA B https://metlabs.ru/

~ MO «METLAB» cooTBeTcTBYeT TPE6OBaHNAM HOPMATUBHOM

JOKYMeHTaLMM Ha nporpaMMHoe obecneyeHue:

° TOCT P 8.654-2015 “TocygapcTBeHHas cucrema
obecneyeHns eauHCTBa n3mepeHnin. TpeboBaHms K
nporpaMMHoOMy obecrneyeHunto cpescTB UIMepPEHWI.
OcHOBHble nonoxeHns"

° TOCT P 8.883-2015 «[ocyaapcTBeHHas cncrtema
obecneyeHns eauHCTBa n3mepeHuin. NporpaMmHoe
obecneyeHne CpeAcTB U3MEPEHUN. ANTOPUTMbI
06paboTku, XpaHeHWs, 3aLUTbl U Nepesaum
n3MepuTeNbHOM MHGopMaLun. MeToabl CMbITaHW»

>~ MO «METLAB» yH1BepcanbHOe nporpaMmMHoe obecrieueHune

ans pabotbl B OC Windows 1 Linux

2@ Windows Linux




MeTposiornueckme xapakTepucTmkm

Tabnvual MeTposormyeckme xapakTepucTUKU Npy BOCNPOU3BEAEHUMN HanpsiXKeHUs

NOCTOAHHOrIO 3/1IeKTPUYECKOro Toka

ﬂ,manasoH BOoCnpousBeaeHuna

Mpepaenbl gonyckaemMoi OCHOBHOW abCoNOTHOM NMOFPELIHOCTA

o1 0,00000 go 20,00000 mB

+(1104U + 110?) mB

o1 20,0001 go 200,0000 mB

£(1,510°>-U + 110?) mB

ot 0,200001 go 2,000000 B

+(1,2105U + 510%) B

o1 2,00001 g0 20,00000 B

+(110°-U + 3,510°) B

o1 20,0001 go 100,0000 B

£(1,510°U + 1,510 B

o1 100,0001 g0 280,0000 B

#(1,510>U + 410 B

ot 280,001 go 1050,000 B

+(2110°-U + 3,5103) B

Tabnnua 2 MeTponornueckme xapakTepucTUKM Npu BOCMPOU3BEAEHNN HaNpPAXKeHNs

nepemMeHHOro 3/1eKTpnyeckoro Toka

[lvana3oH BocnpounsBeaeHus

[Avnana3oH vactot

Mpepenbl gonyckaeMon OCHOBHOW
abCco/IF0THOW NorpeLHoCTH

ot 15 Iy go 10 kly,

+(1,5103-U + 2,5102) mB

ot 10 go 30 kly,

+(1,5103U + 3102 mB

ot 1,0000 zo 20,0000 mB

ot 30 go 100 kI

+(2,5103-U + 3,510%) mB

o1 100 go 300 kI

+(5102U + 3107) MB

ot 15 Iy go 10 kly,

+(3,5104U + 4102) mB

o1 20,0001 go 200,0000 mB

ot 10 go 30 kIy,

+(510*4U + 6102 mB

ot 30 go 100 kI

+(810*U + 11107") mB

ot 100 go 300 kI

£(5103-U + 510") mB

o1 15 My go 10 kI

+(1,65104U + 910%) B

o1 0,200001 go 2,000000 B

ot 10 go 30 kI

+(2,510“U + 11104 B

ot 30 go 100 kI

+(6-104U + 2110%) B

ot 100 go 300 Iy

+(5-103U + 810%) B

ot 15 Iy go 10 kly,

+(1,6-10*U + 71104 B

ot 2,00001 o 20,00000 B

ot 10 go 30 kIy,

+(3104U + 1,210%) B

ot 30 go 100 kI

+(5104U + 410%) B

ot 15 Iy go 10 kly,

+(1,810*U + 5103 B

o1 20,0001 go 100,0000 B

ot 10 go 30 kly,

+(4104U + 1,4102) B

ot 15 Iy go 10 kly,

+(1,810*U + 110 B

o1 100,0001 g0 200,0000 B

ot 10 go 30 kly,

+(3104U + 4102 B

o1 200,0001 go 280,0000 B

ot 15 Iy go 10 kly,

+(1,8104U + 1102 B

ot 280,001 go 1050,000 B

o120 My o 1 kly,

+(3104U + 3102 B

Mpeaenbl fonyckaemMoin OCHOBHOM abCONOTHOM NMOrPeLHOCTY YCTaHOBKM

YaCTOTbl BbIXOAHOIO HanpAa>xeHnA

+(2,57105-F)

Ta6nV|u,a 3 METpOﬂOFI/I‘-IeCKMe XapaKTepucTtukm npm socnponssegeHnm q)OpM CUTHala Hanpsa>XeHnAa nepemMeHHOoro

3N1eKTPU4YeCcKoro Toka, OTJinyHbIX OT CI/IHyCOI/IAaIIbHOFI

®Dopmbl curHana

CYMMeTPUYUHbIA NPAMOYTO/IbHbIW; IMHENHO HapacTatoLWnii;
JINHEAHO CHUXKAIOLLNICSA; TPeYroibHbIN; 06pe3aHHbIn
CMHYCOUAANbHBIN € KO3pdULIMEHTOM rapMoHmK 13,45 %

,ql/lal'la3OH Hanpa>XeHna NnepemMeHHOro aNeKTpn4yeckoro Toka

ot 1,00000 mB go 200,0000 B (CK3)

(nvkoBoe oTknoHeHMe go 282,0000 B)

,Cl,wana30H 4acToT

ot 15,000 go 1000,00 Iy,

Mpepaenbl fonyckaeMolr OCHOBHOM abCONOTHOM NOTrPeLHOCTY

3Ha4YeHUA HanpAaXXeHUa nepemMeHHOro 3fIeKTpnyecko
NP NMMKOBOM OTKJIOHEHUN

ro ToKa

+(2,1103-U + 7110°) B




Ta6J'IVILI|a 4 MeTpOIIOFMLIECKI/Ie XapakKTepuctukm npun socnpounssefeHnm Cnjibl NOCTOAHHOIO 31IEKTPUYECKOTO TOKa

[vana3oH Bocnpon3BeaeHmns

Mpegenbl fonyckaemMon OCHOBHOW abCoNOTHOM MOrpeLIHOCTH

o1 0,0000 go 200,0000 mkA

+(210*1 + 2107 MKA

ot 0,200001 go 2,000000 mA

+(1,5101 + 510%) MA

ot 2,00001 go 20,00000 mA

+(11041 + 6:10%) MA

ot 20,0001 go 200,0000 mA

+(110*1 + 5103%) MA

o1 0,200001 go 2,000000 A

+(1,610*1 + 510°°) A

o1 2,00001 go 20,50000 A

+(2,5101 + 5104) A

ot 20,50001 go 30,00000 A

+(4,510%1 + 7,510 A

ot 20,50001 go 1500,000 A 1

£(Al + 31031) A

Mpumeyanns

1 Yka3aHo MaKkcMasbHoe 3HaueHue CUiibl MOCTOAHHOTO 3N1eKTPUYECKOro TOoKa, MPOXOoAsLLel Yepes ToKoByto KaTywwKy (Onuusa 0950) ¢ koad-
duumeHTom TpaHchopmaumm x50 Ha npegene 30 A. Pabouwnii AnanasoH cuibl MOCTOSHHOTO 3N1EKTPUYECKOro TOKa 3aBMCUT OT BbIBpaHHOro
AvanasoHa BOCrpounsBejeHns kaambpartopa 1 koapduumeHTa TpaHchopmaLmm TokoBoit kaTywku (x10, x25, x50). 3HaueHme npeAenos Aomnycka-
MOl OCHOBHOW abCoIFOTHOW MOTPeLIHOCTY NPeACTaBaseT COboN CyMMy NpesesioB JoMNycKaeMolr OCHOBHOW NMOrpeLlHocTy kaanbpatopos Al B
1CNONb3yeMOM AvanasoHe BOCMNPOU3BEAEHNS 1 MOrPELLUHOCTY 3HaYeHns KoadduLmeHTa TpaHchopmMaL My TOKOBOM KaTyLwku, paBHoro +0,3 %.

Tabnvua 5 MeTposiormyeckme xapakTepucTUKu Npy BOCNPOU3BEAEHMMN CUJIbI MEPEMEHHOTO 3/1eKTPUYECKOro ToKa

[lnana3oH BocnpouseeeHuns

[vnana3oH vactot

Mpepenbl gonyckaemoi OCHOBHOM
abco/ItoTHOW NorpeLHoCTH

ot 10,0000 go 200,0000 mxkA

ot 15 Ty go 1 kly

+(1,25-1031 + 810 mKkA

ot 1 a0 5 «ly

(31031 + 1,5107) MkA

ot 5 a0 10 kly

+(510731 + 2107") mkA

ot 0,200001 o 2,000000 mA

ot 15 Ty go 1 kly

+(8,510-1 + 210 MA

ot 1m0 5y

£(1,51031 + 510%) mA

ot 5 a0 10 kIy

+(41031 + 6:10%) MA

ot 2,00001 go 20,00000 mA

ot 15Ty go 1 kly,

+(4104] + 210%) MA

ot 1 a0 5 kly,

£(11031 + 4-10%) mA

ot 5 g0 10 kly,

+(210%1 + 610%) MA

ot 20,0001 go 200,0000 mA

ot 15Ty go 1 ki

+(4-1041 + 2102 MA

ot 1805 «kly,

+(111031 + 510 MA

ot 5 a0 10 kI

+(2103 + 1107) MA

ot 0,200001 go 2,00000 A

ot 15 Ty go 1 kly

+(4,81041 + 11104 A

ot 1 go 5kl

(11031 + 5104 A

ot 2,00001 g0 20,50000 A

ot 15Ty go 1 ki

+(7,5101 + 410%) A

ot 20,50001 ao 30,00000 A

ot 15 Ty go 1 kly

+(1,211031 + 5103) A

ot 20,50001 go 1500,000 A"

ot 15 go 100 Ty

+(Al + 31021) A

Mpeaesbl fonyckaeMon OCHOBHOW abCONFOTHOW MOrPeLIHOCTH YCTaHOBKM YacToTbl

BbIXOAHOIO Hanpa>xeHnA

+(110°5F)

MpvmMevaHma

1 YkaszaHo MakcvManbHOE 3HauYeHue CuJibl NePeMEHHOTO 31eKTPUYECKOro TOKa, MPOXOASLLEN Yepe3 TOKOBYHO KaTyLuky (Onuus 140-50, Onums
0950) ¢ koadpduumeHToM TpaHchopmaLmm x50 Ha npegene 30 A. Pabounii AvanasoH Cuibl NepeMeHHOro 31eKTPUYecKoro Toka 3aBMUCUT OT Bbl-
6paHHOro AnanasoHa BOCNpon3BeeHWs kaambpatopa v ko3ddurumeHTa TpaHchopmaLmm TokoBon kaTywwku (x10, x25, x50). 3HaueHune npegenos
[0NyCKaeMoi OCHOBHOW abCoOTHOW NOrpeLHOCTV NPeACTaBAseT CO60N CyMMy NpeAenoB AOMyckaeMol OCHOBHOW MNOrpeLlHOCTY KannbpaTopos
Al B UCnosib3yeMoM fuanasoHe BOCMIPOU3BEAEHNS W MOTPELLHOCTY 3HaYeHMs KoadduLmeHTa TpaHchopmMaL My TOKOBOM KaTyLwku, pasHoro 0,3 %.

Tabnnua 6 MeTposiornueckme xapakTepyucTMKy Npy BOCNpounsBeeHnn popm CUrHana cuiibl nepeMeHHOro
3/IEKTPUYECKOTrO TOKa, OT/IMYHBIX OT CUHYCOUAaNbHOM

DopMbl cUrHana

CMMMETPUYHBI NPAMOYTOJIbHbIN; IMHENHO HapacTaloLuii;
JIVHEMHO CHUXKAOLWMIACS; TPEYrobHbIM; 06pe3aHHbIN
CMHYCOUAANbHBIN C KO3PPULIMEHTOM rapMoHuK 13,45 %

o1 100,0000 mkA g0 2,000000 A (CK3)

[lnanasoH cuabl mepeMeHHOro 31eKTpPNYeckoro Toka
(nnkoBoe oTKN0HeHMe a0 2,82 A)

[wvanasoH yactot ot 15,000 go 1000,00 Iy,

Mpegenbl fonyckaeMow OCHOBHOM abCONOTHON NMOrPELLHOCTH
3HaYeHWs CUJbl MEPEMEHHOTO 3IEKTPUYECKOTrO ToKa Npw
MVKOBOM OTKJIOHEHWM

+(2,11021 + 710%) A




MeTposiornueckme xapakTepucTmkm

Tabavua 7

MeTponoruyeckue xapakTepucTUKN Npu BOCNPON3BEAEHUN 3/1eKTPUUECKOTro

COMPOTUBJIEHMSA NOCTOSHHOMY TOKY (HEMpepbIBHbIN PeXnm)

,U,I/IaI'IaBOH BOocCnpousBeaeHunAa L

Mpegenbl fonyckaemMoin 0OCHOBHOWM
abCcontoTHOM MOrpeLlHoCcTH

JonycTumbii TOK

4x-n poBOAHaA cxemMa

2X-I'IPOBOAHaFI cxema

ot 0,0000 go 10,0000 Om

+(3-104R + 2102) Om

+(3:10“R + 3,210 Om

ot 0,4 no 100 MA

o1 10,0001 go 33,0000 Om

£(2,510*R + 3,210 Om

ot 0,4 no 100 mA

ot 33,0001 go 100,0000 Om

+(2,5104R + 2107 Om
+(1,510R + 310°) Om

+(1,510R + 3,210 Om

o1 0,4 no 100 MA

o1 100,0001 g0 200,0000 Om

(110*R + 310%) Om

+(1104R + 3,310 Om

o1 0,4 go 30 mA

ot 200,001 go 1000,000 Om

+(1-104R + 3,3-10?) Om

ot 0,4 no 10 MA

o1 1000,001 g0 2000,000 Om

+
£(110*R + 3:10%) Om
+(9-10°R + 310°%) Om

£(9-10°R + 6:10%) Om

ot 0,1 o 6 MA

o1 2,00001 g0 10,00000 KOm

9-10°R + 310°) kOm

+(9-10°R + 610°) kKOm

ot 20 go 2000 mMkA

ot 10,00001 go 20,00000 kOm

9-10°-R + 310*) kOm

+(9105R + 3,310%) kOMm

ot 4 po 1000 MkA

o1 20,0001 go 100,0000 kOm

+(9-10°R + 3,3-10) kOm

ot 1 go 200 MkA

ot 100,0001 go 200,0000 kOm

1104R + 3-103) kKOm

+(1104R + 3-10°3) kO™

ot 1 go 100 MmkA

ot 200,001 go 330,000 kOm

£(
*(
+(9-105R + 310%) kKOm
*(
*(

1104R + 3107%) KOm

+(110R + 3103) kOm

ot 1 go 60 MKA

o1 330,001 go 1000,000 kOm

£(1,510*R + 3-10°%) kOm

£(1,510*R + 3-10°%) KOm

ot 0,2 go 20 MkA

ot 1000,001 go 2000,000 kOm

+(1,510*R + 3102) KOM

ot 0,04 go 10 MkA

o1 2,00001 g0 3,30000 MOm

£(1,510*R + 310°) MOm

o1 0,04 go 6 MKA

ot 3,30001 go 10,00000 MOm

+(210“R + 310°%) MOMm

ot 10 go 2000 HA

o1 10,00001 g0 20,00000 MOwm

+(2103R + 3104 MOMm

ot 10 go 1000 HA

o1 20,0001 go 33,0000 MOm

+(2-103R + 310 MOm

ot 10 go 600 HA

ot 33,0001 go 100,0000 MOwm

£(2103R + 310 MOwm

ot 10 go 180 HA

o1 100,0001 o 200,0000 MOwm

*(310R + 3:10°%) MOm

ot 10 go 100 HA

ot 200,001 go 330,000 MOm

+(310*R + 3-10%) MOm

ot 10 go 60 HA

o1 330,001 go 1000,000 MOm

+(110%R + 1102 MOMm

ot 4 po 20 HA

MpumeyaHua

1 rpaHI/ILI,bI Anana3oHOB BOCNpousBeaeHNA OCHOBbLIBAOTCA Ha ,qef/]cTBMTeJ'IbeIX 3Ha4veHunAax ¢MKCMpoBaHHbIX COI'IpOTMBﬂeHMI‘/‘I,
MO3TOMY OHU MOTYT OTKJIOHATbCA OT YKa3aHHbIX 3HaUYeHWI B npeaenax 5 %.

Tabavua 8  MeTposiornueckme xapakTepycTMKy Npy BOCMPOU3BeAeHNM 31eKTPUUEeCcKolri eMKOCTU

(HenpepbIBHBIN peXxxnm)

[vana3oH BocnpousBegeHus '

Mpegenbl fonyckaemMoi OCHOBHOWM abcontoTHOM nan
OTHOCUTE/IbHOV MOTPELUHOCTU

MakcumanbHasa yactoTa

o1 0,800000 zo 2,000000 H® +(5103-C + 1,51072) HOD 1000 Iy
o1 2,00001 g0 3,30000 HO £(5103-C + 1,510 H® 1000 Ty,
ot 3,30001 g0 20,00000 HO® 0,5 % 1000 Ty,
o1 20,0001 go 33,0000 H® 0,5 % 1000 Ty,
ot 33,0001 go 100,0000 H® +0,5% 500 Iy,
ot 100,0001 go 200,0000 H® +0,5% 300 Iy,
o1 0,200001 go 2,000000 mk® +0,5% 300 Iy,
o1 2,00001 go 3,30000 mk®d 0,5 % 300 Ty,
ot 3,30001 g0 10,00000 mk® +0,5% 300 Iy,
o1 10,00001 go 20,00000 mk® +0,5 % 300 Iy,
o1 20,0001 go 33,0000 mk® +0,5% 300 Iy,
ot 33,0001 go 100,0000 mk® +0,5% 300 My,
o1 100,0001 o 200,0000 mk® +0,5 % 50 My,
o1 0,200001 ao 1,100000 m® 0,5 % 15 My,
ot 1,100001 g0 2,000000 m® +0,5% 8y,
o1 2,00001 go 11,00000 m® +0,5% 5Ty,
ot 11,00001 go 20,00000 m® +0,7 % 1Ty,
o1 20,0001 go 120,0000 m® 1,0 % 0,5y

MprmeyaHmns

1 IpaHuLbl AnanasoHoB BocnpousseAerns 40 1,1 MP BKAOUNTEIbHO OCHOBbLIBAOTCA Ha A€NCTBUTE/IbHbIX 3HAUEHUAX
PUKCUPOBAHHBIX EMKOCTEN, MO3TOMY OHM MOTYT OTKJIOHATLCA OT yKa3aHHbIX 3HayeHW B npegenax =10 %.




Tabanua 9 MeTposiornyeckme xapakTepucTMKn Npu BOCNPOM3BeAEHNN 31eKTPUUYECKOTO COMPOTUBIEHUSA
NOCTOAHHOMY TOKY B Pe€>XMMe UCTOYHMKa BbICOKOro conpoTtmeaeHus (onuma «MEFTOM»)

MakcumanbHoe MpeneslaonycKkaeMori Mpeaensl p,onyEKaeMOVl OCHOBHOW
[AvanasoH Hanps>XeHne OCHOBHOI OTHOCHTENBHOM a6co\;’1r0THow NnorpewHocTn
BOCNpOU3BeAeHNs NOCTOSAHHOTO norpeLiHocTH M3MepeHUN HanpsAXKEHUS NMOCTOAHHOTO
3/1eKTPMYECKOro ToKa 3/1eKTPUYECKOro ToKa
ot 100,00 zo 199,99 kOm 800 B +0,20 % +(3103%-U + 2)B
ot 200,0 g0 999,9 kKOm 1100 B +0,20 % +(3103-U + 2) B
ot 1,0000 go 1,9999 MOwm 1150 B +0,30 % +(5102-U + 5) B
ot 2,000 g0 9,999 MOwm 1150 B +0,30 % +(5103-U + 5) B
ot 10,000 go 19,999 MOm 1500 B +0,5 % +(5103U + 5) B
ot 20,00 go 199,99 MOm 1500 B +0,5 % +(5103-U + 5) B
ot 200,0 5o 999,9 MOwm 1500 B +0,5 % +(5103U + 5) B
ot 1,0000 go 1,9999 rOm 1500 B +1,0 % +(1110U + 5) B
ot 2,000 g0 10,000 TOm 1500 B 1,0 % (110U + 5) B
100 rOm 1500 B +3,0% +(1,510%U + 5) B

Tabnvua 10 MeTposormyeckme xapakTepuCcTUKN Npu BOCMPOU3BEAEHWNM IEKTPUUECKON MOLLHOCTH
M 3HEPrUM NOCTOSAHHOIO M NMePEMEHHOrO 3/IeKTPUYECKOro ToKa

[wvana3soH BOCMpoun3BegeHna Hanpa>XXeHna NoCTOAHHOTO N nepemMeHHOro

SNEKTPNYECKOTO TOKa

ot 0,200000 go 1050,0000 B

[vana3soH BOCnpounsseeHna Cabl NMOCTOAHHOIO N NEPEMEHHOIO 3/1IeKTPUYECKOTO TOKa

ot 0,200000 mA g0 30,00000 A

,£I,|/|ar|a30H BOCnpounsBegeHna 3}1€KTpVIl-IeCKOI7I MOLHOCTHN

ot 0,04000 mBT a0 30,0000 kBT

ﬂ,manasoH 4acCToT Npun BoCnpounsseaeHnn MOLWHOCTN NEePEMEHHOTO 3NEKTPUYECKOTo

TOKa

ot 15,000 go 1000,00 Iy

,ﬂ,manasoH ANNTENIbHOCTU BOCNPOU3BEAEHUA SHEPTUN

ot 2,000 go 3600,000 c

[lnana3oH 3HaueHun capura dasbl

ot 0,00 go 359,99°

Mpegenbl fONycKaeMOW OCHOBHOM abCoNOTHON MOrPELLHOCTY YCTaHOBKU cABuWra dasbl:

- po 200 I,
- cebiwe 200 Iy,

- Ha agnana3oHe 1050 B, ot 20 o 500 Iy

+0,15°
+0,25°
+0,5°

[nana3oH yctaHOBKM KO3PPULIMEHTa MOLLHOCTH

ot -1,0000 go +1,0000

Tabanua 11

TepMonpeobpasoBatenein conpotusneHus (TC)

MeTponoruyeckue xapakTepucTUKN KaanbpaTopoB Npu BoCNpomn3BegeHnn (MogennpoBaHnmM) CUTHaIoB

Mpeaenbl fonyckaeMoi 0OCHOBHOW abCONOTHO MOFPELIHOCTU BOCNPOM3BEAEHUs CUTHAN0B

Tun TC, TemnepaTypHbii | repvonpeobpasoBateneil CONPOTUBAGHNA B yKasaHHOM AManasoHe MOAEANPYeMbIX TeMnepaTyp, °C
Ko3pPpuumeHT no FOCT
6651-2009 ot -200 cB. -190 cB. -100 cB.0 cB. +250 cB. +460 cB. +630

Ao -190 8o -100 8o 0 Ao +250 Ao +460 Ao +630 Ao +800
Pt100, a = 0,00385 °C" +0,05 +0,06 +0,07 +0,09 +0,12 +0,14 +0,18
Pt200, o = 0,00385 °C" +0,04 +0,05 +0,08 +0,09 +0,12 +0,14 -
Pt500, o = 0,00385 °C" +0,04 +0,04 +0,05 +0,08 +0,12 +0,15 -
Pt1000, a = 0,00385 °C" +0,03 +0,04 +0,05 +0,09 0,11 0,14 -




MeTposiornueckme xapakTepucTmkm

Tabavua 12 MeTposornueckme xapakTeprcTmky nNpy BOCNpousBeeHnmn (MogennpoBaHnmv) CMrHaios

TepMo3/ieKTprUecknx npeobpasosatesieli (TepMmonap)

Tun Tepmonapsbl
no FOCT P 8.585-2001

[AvanasoH MoaenvpyemMoro curHana,

*C

Mpepenbl sonyckaemMoin 0OCHOBHOWM abCcontoTHOM
NMorpeLwHoCT! BOCNPOU3BEAEHUS CUTHAIOB
TepMo3ieKTpuyeckmx npeobpasosarenei, °C

ot -50 go +100 +0,96

R cB. +100 go +400 +0,55
cB. +400 go +1000 +0,44

cB. +1000 po +1767 +0,39

ot -50 go +100 +0,90

S cB. +100 go +250 +0,56
cB. +250 go +1400 +0,49

cB. +1400 go +1767 +0,40

ot +400 po +800 +0,90

B cB. +800 o +1000 +0,54
cB. +1000 go +1500 +0,48

cB. +1500 go +1820 +0,41

ot -200 go -100 +0,30

) cB. -100 go +150 +0,25
cB. +150 go +700 +0,18

cB. +700 go +1200 +0,18

ot -200 go -100 +0,30

T cB.-100 go O +0,26
cB. 0 go +100 10,21

cB. +100 go +400 +0,18

ot -250 go -100 +0,45

E cB. -100 go +280 +0,23
cB. +280 go +600 +0,19

cB. +600 go +1000 +0,19

ot -200 go -100 +0,35

K cB. -100 go +480 +0,25
cB. +480 po +1000 +0,23

cB. +1000 go +1372 +0,24

ot -200 go -100 +0,45

N cB.-100 o O +0,30
cB. 0 go +580 +0,26

cB. +580 go +1300 +0,23

ot -50 go +50 +0,25

M cB. +50 go +100 +0,22
cB. +100 go +470 +0,21

cB. +470 po +1410 +0,20

I'IapaMeprl aBTOMaTUYeCKOM KOMMeHCauum temnepaTtypbl XON04HOTO Cras (OI'ILJ|I/IF| 91)

Twn gatumka

Pt100 (o = 0,00385 °C")

Mpegaenbl fonyckaeMor OCHOBHOWM abCcoONOTHOM NOrPELLHOCTN KaHana

KOMneHcaunm temnepaTypbl XONOAHOIo cnas:

- C COXpaHeHnem KaﬂMGpOBOHHbIX KOHCTaHT B Kanm6paTope

- B OCTaJibHbIX C/ly4aax

+0,10 °C
+0,30 °C

HectabunbHoCTb AaTymnKa

< 0,05 °C/roa




Tabnvua 13 MeTposormyeckme xapakTepuCcTUKU NpY BOCNPOU3BEAEHMM HanpsaxeHus c onuuer OCLL2
(pabota kannbpaTopoB B pexkMMe onpeseneHUs HOPMUPYEMbIX METPOIOrMUYECKMX XapaKTepUCTUK
ocumanorpados c nosocon nponyckanma go 1,1 Muy)

BbixogHoOM pa3bem

KoakcmanbHbin, Tn N

®opma curHana

Hanps>xeHne NOCTOAHHOIO 3N1eKTPNYECKOro ToKa (MONOXKUTENbHBIW, OTPULATENbHbIN), NPAMOY-
rONbHbIA (CUMMETPUYHBINA, MOJOXUTENbHbIN, OTPULLATENbHbIN), CUHYCOMAAbHbIN

[lnanasoHbl aMnanTyA

20 mB, 200 mB, 2 B, 20 B, 100 B, 280 B

ﬂ,mana30H 4acToT

ot 15,00000 My, 40 1000,0000 Ty

Mpeaenbl gonyckaemoi
OCHOBHOV abCoONOTHOM
MOrpeLIHOCTN YCTaHOBKM
4yacToThl !

£(2,510°F) Iy

Bpems HapacTaHus uMnynabca

< 3 MKC

HomunHanbHoe BbixogHOE nosiHoe
conpoTuBaeHne

50 Om nan 1 MOM (ana KOMMEHcaLMn Harpy3Km)

Pexxcnm Harpy3ka [Avana3oH Mpepenbl ponyckaemolri OCHOBHOW abCcoNOTHOM
NOCTOAHHOTO TOKa Hanps>xeHus 3 norpeLwHocTm 2
B 50 Om or040358 +(1,510%U + 210°DU + 310%) B
oCrnpou3BeAeHve HanpsxKeHNs (IMKOBOE 3HaYeHUeE) £(1,
MOCTOSIHHOTO 3/7IEKTPUYECKOTO
ToKa 1 MOm o040 2008 +(3104U + 210°DU + 310%) B
(MMKoBOE 3HaUeHMe)
50 Om or0a0358B +(2,5102U + 510-DU + 310%) B
BocnpowvssegeHue (CK3)
CUHYCOMAANbHOTO HampaXeHNs 1 MOm ot 0 5o 200 B +(110-U + 510°-DU + 310%) B
(CK3)
50 Owm or0403,58 £(410>U + 1,510%DU) B
BocnpoussegeHve (MMKoBOE 3HaueHwe)
MIPAMOYTO/IBROTO HaNpAXEHNA 1 MOwm o1 O(ACOK;OO B +(2,5103U + 1,5:103:DU) B

Mpumeyannsa

1 F - 3HaueHune yCTaHOBNEHHOW YacTOTbl BbIXOAHOMO HanpsxeHus, [Tu].
2 U - 3Ha4eHne BOCNPON3BOAMMOroO HanpsaxeHus, [B];
DU - 3HaueHne BEpXHeN rpaHnLbl YCTaHOBNEHHOTO NojAunanasoHa nsmepexui, [Bl.
3 CK3 - cpeaHeKkBagpaTMyecKoe 3HayeHne

Tabnvua 14 - MeTposiornyeckme xapakTepucTuUKn B peXkume reHepaTopa CMHycomganbHoro Hanps>xeHua (onuma OCLL2)

BbIxoZHOV pa3bem

KoakcuanbHbin, Tn N

dopma curHana

CvHycouAaanbHbIN

,£I,|/|ana30H 4acToT

ot 15,00000 Iy go 1100,00 Ml

Mpeaenbl fonyckaeMon OCHOBHOW abCONFOTHOW MOrPeLIHOCTH YCTaHOBKM YacToThl

- f0 300 kly,
- cBbiwe 300 Iy,

+(110°F) Iy
+(1107-F) Ty

[vnana3oH amnanTyabl (MTMKOBOE 3HaYeHWe):

-0 11Ty ot 1,400 mB go 1,5000 B
- cblwe 1My, ot 1,400 mB o 1,0000 B
YacToTa

Mapametp ot 15 Ny cB. 100 cB. 0,5 cB. 10 cB. 100 cB. 0,6

80 100 My @ mo 500 kI, 8o 10 Mlny, @ Ao 100 MIy, i Ao 600 My, 8o 1,1y,
) -33 ab -33 ab -33 b -30 ab -30 ab

[apMOHMYeckne nckakeHns 55 ab (< 10 abM) (< 10 abm) (< 10 aBM) (< 10 aBMm) @050

HepaBHomepHocTb AYX (% + nukosoe <02% <05% <1,2% <20% <25% <45%

3HaueHwe) e e +100 mkB +100 mkB +100 mkB +100 mkB +100 mkB

Mpeaensl AOMYCKaEMOR OCHOBHOM 3BCO- g 103y | 121020 + | £(2,5102U + | £(3,3102U + | +(3,7102U + | £(6,5102U +

/IFOTHOV TIOTPELLIHOCT BOCMPONSBEACHNA &, 3 5904y B | + 25104 B | +2,510%) B | +2,5104B | +2510%B i +2,510%)B

HanpsXeHus (MMKOBOe 3HaueHwe) 2

Mpumeyarua

1 F - 3HaueHne yCTaHOBNEHHOW YacTOTbl BbIXOAHOMO Hanps>eHus, [Tu].
2 U - 3HayeHne BOCNPOM3BOANMOro HanpsxeHwus, [B]




MeTposiornueckme xapakTepucTmkm

Tabnnua 15 MeTponormyeckme xapakTepuCcTUKN B pexxnme GpopMMpPOBaHNA CUrHana c MajbiM BpeMeHeM HapacTaHus

(PWM) (onuusa OCL2)

BbixogHOV pa3bem

KoakcmanbHbil, Tun N

®opma curHana:
- o1 0,1 Iy go 400,000 My,
- o1 400 Ml go 1100 Mry,

MonoXMTENbHbIN NPAMOYTObHbIN

CuHycovAanbHbIN

[wnana3oH vactoT

o1 0,100000 Iy go 1100,000 MT,

Mpeaenbl fOMyckaemMoin OCHOBHOM abCcoOTHOM
MOrpeLIHOCTM YCTaHOBKM YacToThl !

+(1107-F) I

[lnanasoH WMPUHBI UMMyabCa

oT2,5HCca05¢c

KosapdurumeHTbl 3anonHeHms
(ckBa>XHOCTb)

1%, 10 %, 20 %, 30 %, 40 %, 50 % Huxe 2,5 MIy,
10 %, 20 %, 30 %, 40 %, 50 % ot 2,5 go 25 Mly,
50 % cB. 25 Ml

[nana3oH amnanTyabl (MTMKOBOE 3HaYeHne)

50 mB, 100 mB, 500 mB, 1000 mB / 50 Om

Mpeaenbl fONYCKaeMON OCHOBHOW OTHOCUTENbHOM

+10 %
MorpeLHoCTV BOCMPOM3BEAEHNA aMMANTY bl
Oxunttep < 2 HC
Bpems HapacTaHus nMnyabca < 1HC

MpumeyaHue - 1 F - 3Ha4eHMe yCTaHOBNEHHOMN YacTOTbl BLIXOAHOTO HanpsxeHus, ]

Tabnvua 16 MeTposiornyeckme xapakTepucTukn B pexkrme GopmMnpoBaHUA BpeMeHHbIX Mapkepos (onuma OCLL2)

BbixogHoM pasbem

KoakcmanbHbin, Tn N

®opma curHana

BbIOpOC 2 HC (HUxe 400 Hc)

PWM npsmoyronbHbii (0T 400 HC U BbiLe)

[lvana3oH BpeMeHHbIX MapKepoB

ot 2,50000 Hc go 10,000 c

Mpeaesnbl fOMYyCKaeMon OCHOBHOM abCONOTHOW MOrPeLIHOCTH
YCTaHOBKWM Mepvoja CNeA0BaHNs BPDEMEHHbIX MapKepoB '

£(1107T) ¢

[vnana3oH amnantygbl (MMKOBOE 3HaYeHue)

50 mB, 100 mB, 500 mB, 1000 mB / 50 Om

I'Ipe,a,enbl AOHyCKaeMOD’I OCHOBHOM OTHOCUTE/IbHOM norpeLwHocCTn

+10 %
BOCMPOW3BEAEHNA aMMNANTYAbl
OxutTep < 2 HC
Bpemsa HapacTaHua nmnynbca <1 Hc

MpumeyaHmre - 1 T - 3HaYeHWe yCTaHOBIEHHOTO Nepunoga cneaoBanus, [c]

Ta6nvu_|,a 17 METpOﬂOFI/I‘-IeCKVIe XapaKTepUCTUKN B pexxmmMme nusmepeHmsa BXog4HoOro conpoTtmBieHns ocu,vmnorpaq)a

(onuua OCLL2)

BbixogHOl pa3bem

KoakcmanbHbin, Tn N

[Jana3oHbl U3mMepeHui

100 Om, 2 MOM

Mpeaenbl fonyckaemMoin OCHOBHOM OTHOCUTENbHOM MOrPeLHOCTV U3MEPEHWI
3IEKTPUYECKOTO CONPOTMBAEHUS (A5 3HaYeHni ot 10 go 100 % oT AranasoHa)

+0,10 %

Tabanua 18 MeTposiornyeckme xapakTepucTMkn Npyu UsMepeHnn anekTpuyeckmx curdanos (onumsa MYJIbBTUMETP)

Mpeaenbl AoMNycKaeMon OCHOBHOW

®yHKUWA [lnanasoH namepeHui DT M TR B PaspelueHune
+12 mB +(510°-U + 3103 mB 110° mB
Hanps>eHne NnoCcToAHHOro +120 mB +(5-10-°-U + 510 mB 1104 mMB
371eKTPUYECKOro Toka +1,2B +(5-10*U + 510°) B 110°B
+12 B +(510°U + 5104 B 110° B
+100 MKA +(210*1 + 21072 MKA 11073 MkA
Cwia NOCTOAHHOIoO +1 MA £(21041 + 11104 MA 110° mA
371eKTPUYECKOro Toka +2,4 MA +(1,51041 + 810%) mA 1104 MA
+24 MA +(1,510*1 + 8104 mMA 1104 MA
YacToTa ot 1Ty ao 100 kI +(5-10°F) ot 10 Mkl 2o 0,1 Iy,
ConpoTrBaeHne NOCTOSHHOMY 2 KOm +(2-10“R + 110~°) kOm 1106 kOm
3/IEKTPUYECKOMY TOKY 20 KOm +(2104R + 5107°) KOm 110" KOm




Tabnvua 19 MeTposormyeckme xapakTepucTUKM Npu U3MepPeHUM CUrHanoB TepmonpeobpasoBarteneli ConpoTUBAEHU
(TC) (onuma MYJIbTUMETP)

. Mpepaenbl sonyckaeMoli OCHOBHOM abCcONOTHOM MOFPELIHOCTA U3MEPEHUI CUTHA/IOB

Tunq;l';, TeM"epa"')I’%“c'fl'_” Tepmonpeo6pa3soBaTesieli CONPOTUB/EHUSA B yKa3aHHOM AManasoHe MoAennpyeMbix Temneparyp, °C
K03 PULMEHT No
6651-20(;"9 ot -200 ¢B. -190 cs. -100 cs.0 cB. +250 cB. +460 cB. +630

4o -190 Ao -100 8o 0 Ao +250 Ao +460 Ao +630 Ao +800
Pt100,
o = 0,00385 °C” U 0,12 +0,14 +0,18 £0,24 +0,28 +0,36
Pt200,
a = 0,00385 °C" +0,08 0,10 +0,16 +0,18 +0,24 0,28 -
Pt500,
o = 0,00385 °C" 20,08 +0,08 0,10 +0,16 +0,24 0,30 -
Pt1000,
o = 0,00385 °C" +0,08 +0,08 +0,10 +0,18 +0,22 +0,28 -

Tabanua 20 MeTposiornyeckme XxapakTepucTMku npu N3sMepeHnn CUrHaioB TePMO3NEKTPUYECKMX NpeobpasoBaTenieit
(repmonap) (onuuna MYJIbTUMETP)

Mpegaenbl fonyckaemMoin OCHOBHOW abcontoTHOM
LLNSRieH el QmanasoH NorpeLHoOCT N3MEPEHUN CUTHaIoB
no NOCT P 8.585-2001 nokasaHuin temnepatypsl, °C ..
TepMo3ieKTpuUeckmx npeobpasosarteneit, °C
ot -50 go +100 +0,96
- cB. +100 go +400 +0,55
cB. +400 go +1000 +0,72
cB. +1000 po +1767 +0,76
ot -50 go +100 +0,91
S cB. +100 go +250 +0,56
cB. +250 go +1400 +0,79
cB. +1400 po +1767 +0,79
ot +400 po +800 +0,89
B cB. +800 go +1000 +0,54
cB. +1000 go +1500 +0,48
cB. +1500 go +1820 +0,81
ot -200 po -100 +0,31
) cB. -100 go +150 +0,22
cB. +150 go +700 +0,29
cB. +700 go +1200 +0,29
ot -200 go -100 +0,30
T ¢B.-100 2o O +0,26
c. 0 go +100 10,23
cB. +100 go +400 +0,28
ot -250 go -100 +0,45
E cB. -100 go +280 +0,25
cB. +280 go +600 10,25
cB. +600 go +1000 +0,25
ot -200 go -100 +0,35
K cB. -100 go +480 +0,33
cB. +480 po +1000 +0,34
cB. +1000 go +1372 +0,37
o1 -200 go -100 +0,45
N cB.-100 g0 O +0,30
cB. 0 go +580 +0,36
cB. +580 po +1300 +0,36
ot -50 go +50 10,25
M cB. +50 go +100 +0,22
cB. +100 go +470 0,32
cB. +470 po +1410 +0,32




