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MpeancnoBue

Llenu v npuHumMnbl ctangapTusalum B Poccuiickoii Peaepaummn yctaHoBrneHbl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHUYECKOM perynnuposaHumn», a npasuna npuMeHeHuns HauuoHanbHbIX
ctaHgapToe Poccuiickonn ®egepauun — FOCT P 1.0—2004 «CtangapTtusaumsa B Poccuiickonn egepaumn.
OCHOBHbIE NONOXEHNS»

CBefieHUA o cTaHaapTe

1 PASBPABOTAH ®deaepansHbiM rocyAapcTBEHHbIM YHUTApPHBEIM MpeanpusatueM «Bcepoccuitckuin
Hay4HO-McceaoBaTeNbCKUIA MHCTUTYT MeTposiornyeckoi cryx6bel» (Pryr «BHAMMC»)

2 BHECEH YnpaBneHuem meTponorium PegepansHoro areHTCcTsa o TeXHNYECKOMY peryiMpoBaHuto 1
MeTponornm

3 YTBEPXIEH W BBEAEH B AEWCTBWE Mpukasom degepansHOro areHTcTBa no TexHU4eckomy
perynupoBsaHuto n Metponoruu ot 13 gekabps 2011 r. Ne 1069-ct

4 BBEJEH BIEPBbIE

UHbopMmayusi 06 usMeHeHUsIX K HacmosileMy cmaHOapmy nybrnukyemcs 8 exe200Ho u3d0asaeMoM
UHGbopMayLOHHOM yKka3amerne « HayuoHarbHble cmaHdapmbl», a mekem UsMeHeHUL U rornpasok — 8 exxeme-
CSIYHO U3dasaeMbix UHDOpMaUUOHHbLIX yKa3amernsax « HayuoHanbHbie cmaH@apmbly. B criyyae nepecmompa
(3ameHbI) unu ommeHbl Hacmosiueeo cmaHdapma coomeemcemsyioujee yeeoomieHue 6ydem onybrnukosaHo
8 eXxeMecsyHo uU3zdasaeMoM UHGhOpMaUUOHHOM yKa3amerne «HauuoHaneHbie cmaHOapmel». Coomeememey-
rowas uHhopmayusi, yeeOoMIIeHUe U meKcmb! pa3Melaromces maKkxe 8 uHgopmayuoHHol cucmeme obujez0
rob308aHUs — Ha oghuyuansHoM catime DedepasnbHo20 ageHmemea 1o MEeXHUYECKOMY pe2ynuposaHuio U
memponoauu 8 cemu ViumepHem

© CtaHgapTuHgopm, 2013

HacTosiwuii cTaHgapT He MOXET BbITb NMOHOCTLIO UMW YacTUHHO BOCTIPOU3BEAEH, TUPaXKMPOBaH 1 pac-
npocTpaHeH B kavyecTBe odurLmanbHoro uagaHus 6es paspelueHus degepanbHoro areHTCTBa Mo TEXHUYeCKo-
MY perynmpoBaHuio U MeTposorin
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HAUUWOHANBHBIW CTAHOAPT POCCUUCKOWU @GEOEPALUUMNU

MocynapcTBeHHas cuctema obecneveHus eQUHCTBa U3MePEHUI

rOCYAAPCTBEHHASl NMOBEPOYHASl CXEMA [N CPEACTB U3MEPEHUA KO3®®ULMEHTA
MACLUTABHOIO MPEOBPA3OBAHUSA U YIMA ®A30BOIrO COBUIA 3NEKTPUYECKOIO
HAMPSKEHWUA NEPEMEHHOIO TOKA MPOMbILUNEHHOW YACTOThI
B OWAMA3OHE OT 0,1+/3 [0 750//3 kB

State system for ensuring the uniformity of measurements.
State verification schedule for instruments measuring the ratio error and phase displacement of a.c.
power frequency voltage in the range from 0,1/v/3 to 750/+/3 kV

DaTta BBeaeHna — 2013—01—01

1 O6nactb NpUMeHeHus

HacToswwmin cTaHgapT pacnpocTpaHsaeTcs Ha cpeacTBa N3MepeHuii koadduumeHTa maclutabHoro npe-
o6pasosarusi o1 0,1 go 10000 nyrna chasosoro casura o1 0 40 0,1 paa SNekTpr4eckoro HanpskeHUs nepemeH-
HOro TOKa NMPOMBbILLMIEHHOM YacToThl B AnanasoHe HOMUHaNbHbIX 3HaYeHWIA OT 0,1/+/3 00 750//3 kB.

HacToswwii ctangapT ycTaHasnMBaeT Nopsaok nepegayn eguHuL, koadduumeHTa MacwwitabHoro npe-
obpasoBaHWs HanpsbkeHus — GespasMepHasn BenuduMHa — 1 yrna (asoBoro casura HanpsbkeHus — paau-
aH — B COOTBETCTBUU € MOBEPOYHON CXEMOU [pUCYHOK A.1 (NpunoxeHne A)] oT rocyapCTBEHHOrO NepPBUYHOTO
cneunanbHOro atanoHa eguHuL, koadduumeHTa MmacwTtabHoro npeobpasoBaHua U yrna ¢asosoro casura
3MEKTPUYECKOTO HAaMPSHKEHWUS MepeMeHHOro Toka MPOMBILLNEHHON YacToThl B AvanasoHe oT 0,1/4/3 no
750/1/3 kB (Danee — rocyAapcTBEHHbIN NEPBUYHBIA crielnanbHbli 3TanoH) pabodunm cpeacTBam U3mMepeHuin
3TWX BETUYMH C NMOMOLLIO BTOPUYHBIX 3TaNIOHOB 1 3TANOHHBLIX CPEACTB U3MEPEHUI C yKasaHNeM norpeLuHoc-
Tel (HeonpeaeneHHOCTeR) U OCHOBHBLIX METOAOB NOBEPKM (KannBpoBKu).

2 HopmaTuBHbIe CCbINKKU

B HacTosLweMm cTaHaapTe NCNOMb30BaHbl HOPMaTHBHbIE CChISIKU Ha crieaytowme cTaHaapThI:

FOCT 8.216—88 locyaapcTBeHHas cuctema obecnedeHns eguHCTBa namepeHuii. TpaHcchopmaTopbl
HanpskeHUs. MeTogunka noeepKku

FOCT 1983—2001 TpaHcdopmaTtopkl HanpsixkeHus. ObLyne TexHUYeckne ycrnosus

FOCT 13109—97 OnekTpuyeckas sHeprisi. COBMECTUMOCTbL TEXHNYECKUX CPEACTB 3NEeKTPOMarHuT-
Has. HopMbl kKauecTBa a11eKTpUYeckon 3Heprumn B cucTeMax anektpocHabxeHus obulero HasHavyeHUs

FOCT 23625—2001 TpaHcdopmaTopbl HANPSXXEHUs n3aMepuTenbHble NabopaTopHbie. ObWwme TeXHU-
YyecKue ycrnosus

MpumedaHue— lNpy Nonb30BaHUM HACTOALWMM CTaHAAPTOM LLenecoobpasHo NPoBepuTL AeNCTBUE CCbINOY-
HbIX CTaHA4ApTOB B WMHMOPMAaUMOHHOW cucTeme O6LEero Monb3oBaHus — Ha oduumanbHOM canTe depepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErYNUPOBaHMIO N METPOIOMMU B C€TU VIHTEPHET UK NO EXXerogHo n3gasaemMomy MHbopma-
LIMOHHOMY yKasaTenio « HaunmoHanbHbie cTtaHaapTbi», KOTOPbIN ONYGNMKOBaH MO COCTOsIHMIO Ha 1 SHBapA TeKywero roaa, u
Mo COOTBETCTBYIOWMM €XEMECAHYHO U3aaBaeMbiM MHPOPMALMOHHBIM yKasaTensm, onybrMKOBaHHbBIM B TEKYWEM rogy.
Ecnu cCbiNOYHbIN CTaHAapT 3aMeHeH (M3MeHeH), TO NMPY NONb3OBaHWKM HACTOSILLMM CTaHAAPTOM cneayeT pyKOBOACTBO-
BaTbCA 3aMEHAIOWMM (M3MEHEHHBIM) CTaHAaPTOM. ECNK CCbINOYHLIN CTaHAapT OTMEHEH 63 3aMeHbl, TO MONOXeHue, B
KOTOPOM [aHa CChINKa Ha HEero, MPUMEHSIETCS! B YaCTU, He 3aTParuBaloLLen 3Ty CCbINKY.

WU3paHne opmymnansHoe
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3 lNocypapcTBeHHbIW NEePBUYHbIN cNeunanbHbIA 3TanoH

3.1 MocypapcTBEHHbIA NepBUYHBIN cCrieuuarnbHbld aTanoH (ganee — MC3) npeaHasHaveH Ans Bocnpo-
n3BeaeHus, XxpaHeHns U nepedaydm eamHu koadppuumeHTa macluTabHoro npeobpasoBaHua — 6e3pasmepHas
BenuMuMHa — 1 yrna ¢asoBoro caBura — paguaH — 3NeKTPUYEcKoro HanpshkeHUst NnepeMeHHoro Toka npo-
MbILLSIEHHOM YacTOThl B guanasoHe ot 0,1/4/3 no 750/+/3 kB. [TICD o6ecneunsaeT eAUHCTBO 1 0OCTOBEPHOCTb
N3MepEeHNin B AaHHOM obGnacTu.

3.2 BocHoBy paboTbl [TIC3 nonoxeH Hyneson MeToA.

HyneBson meTo peannsyeTtcst HAGOPOM KOMMNOHEHTOB CO CreayLWUMN TEXHUYECKUMIU U MeTponorudec-
KM XapaKTepUcTnkamu:

1) BbICOKOBOMbLTHBIN (M3MEPUTESbHBIN) 3NEKTPUHECKUIA KOHAeHCaTOp NepBUYHON Lenu C,, c HoMUHarb-
HbIM HanpsxkeHuem U, . He MeHee 1,5U,, . (rde U, ., — U3Mepaemoe nepeu4Hoe HanpsxkeHue), npeacras-
naowWwnin - cobo  SKPAHMPOBAHHBIA,  BLICOKONMHEMHBIA WM BbICOKOCTabWUIbHBIN  TPEX3NEKTPOAHIN
3NeKTPUYECKNIA KOHAEHCATOP, BbIMOMHEHHbI U3 KoakcuarbHbIX 311eKTPOA0B, NOMELLEHHbIX B KOpNyc C anera-
30BbIM OW3MEKTPUKOM. HoMUHaMNbHOE 3HaYeHNe 3eKTpUIeckon eMKocTu KoHaeHcatopa Cy, AOMKHO Haxo-
antbes B MHTepBane ot 40 go 150 nd B 3aBUCUMOCTU OT YYBCTBUTESBHOCTU BBICOKOBONLTHOIO MOCTa, 4YTO
COOTBETCTBYET CriefytoLLemMy YCIoBUIo:

10° o 410 ()

U1HOM - U1H0M )
KoadhdpuumeHT emkocTv no HanpsixeHuto KHE koHaeHcatopa Cy,He 6onee 5 - 1076 %/kB, onpeaensiembilii
no coopmyne
C, -G
KHE = [%J 100/(U, — U,), 2

Wy

rae Gy, — eMKOCTb M3MepUTENbHOro KoHAEHCaTopa NPy BePXHEM 3Ha4eHUN NPUNOXEHHOTO HanpsbkeHWs, Nd;
Cy, — €MKOCTb U3MepUTENIbHOTO KOHAEHCATOPa NPU HIKHEM 3HAYEHWUN NPUMOXEHHOTO HaNPsbkeHUs, Nd;
U, — BepxHee 3HaYeHVe NPUNoXKeHHOro HanpsxkeHus, KB;
U,, — HWXHee 3HaqeHune NpunoxXeHHOro HanpsbkeHus, KB;
U, om — HOMUHAMBHOE HanpsbkeHue n3MepuTenbHoro konaeHcaropa, kB.
Yron AuanekTpuiecknx notepb 8 koHaeHcartopa Cy, B AnanasoHe HOMUHamNbHLIX Hanpsxerun U, He
Gonee 5. 10~ pap, onpeaensemsbli no opmyne

8 = g —_ (pu/i’ (3)

rae ¢,,; — Yron Mexay BeKropamu HanpsikeHust U ToKa Npu NpoTEeKaHUM NepemMeHHOro Toka Yepes KoHaeHca-
Top, pag.
TemnepatypHbiii koadduumeHT emkocTn TKE koHaeHcaTopa C,, He 6onee 5 - 104 %/°C, onpeaensieMbiii
no coopmyne

G, -G,

TKE = [ ] 100/(t, — t,), “)

ty

rae C, — eMKOCTb KoHAeHcaTopa npu BepXHeM 3HaueHnn Temnepartypel, nd;
C,, — eMKOCTb koHZieHcaTopa NpU HUXXHEM 3HaYeHUH TemnepaTypsl, nd;
t, — BepxHee 3HaueHWe Temnepatypsl, °C;
t, — HWXKHee 3Ha4YeHne TemnepaTypbl, °C.
HectabunbHocTb V(, €MKOCTU KoHA)eHcaTopa C,,He 6onee 5 - 1075 %/u, onpepensemas no chopmyne

Cr -C
VCO: VCM = [%] 100/(TK_ TH)’ (5)

Tu

roe C,;( — eMKOCTb KoHleHcaTopa B KOHEYHBIA MOMEHT BpeMeHu, Nd;
Cr, — eMKOCTb KoHAeHcaTopa B HayarbHbIA MOMEHT BpeMeHu, nd;
T, — KOHEYHbI MOMEHT BpEMeHMU, Y;
T,, — HavasnbHbIA MOMEHT BPEMEHU, Y.
2) HUW3KOBOMBLTHLIA (ONOPHLINA) 3NEKTpUYEeckUid koHaeHcatop C, BTOPUYHOW Lenn ¢ HOMUHAMBbHLIM
HanpsxeHuem U, . He meHee 10U, .. (roe U, ., — v3Mepsiemoe BTOpUYHOE HanpshkeHWe), NpeacTasnsio-
LA coBOM 3KPaHUPOBaHHbI/ BLICOKONUHEAHBIA 1 BLICOKOCTabUMbHBIA TpeXaneKTpoaHbIA 3NeKT puie CKNIA KOH-

2
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AeHcaTop, BbINOMHEHHbIA Ha OCHOBE MIIEHOYHON TEXHOMOTMN U C UCMOMb30BaHUEM KepaMnKiA, C HOMUHaNbHbIM
3Ha4YeHMeM oropHoi emkocTn C,, BbibUpaeMbiM B ananasone oT 1000 go 5000 nd B 3aBUCMMOCTM OT
YYBCTBUTENBHOCTM BbICOKOBOSTLTHOMO MOCTa U YAOBNETBOPSAIOLLMM YCIIOBUIO
310 10°
<C,< , (6)

U2H0M UZHOM

rae U,, o, — HOMUHambHoE HanpshkeHne onopHoro koHaeHcartopa C,.

KoadpdpuumeHT emkocTu no HanpsixkeHunto KHE onopHoro koHaeHcaTopa C, onpeaensemsii no dopmyne
(2), nonxeH 6bITb He Gornee 5 - 107 %/kB.

Yron ansnekTpuieckux notepb & onopHoro koHgeHcatopa C, B AnanasoHe HOMUHAaMbHBLIX HaNpshKeHni
U,,.ou OIPEOENsIEMBIN NO chopMmyne (3), AomkeH BbITb He Gonee 5 - 108 paga.

TemnepatypHbli koaduLmeHT emkocTu TKE onopHoro koHaeHcaTopa C,, onpeaensemblii no oopmyne
(4), nomxeH 6bITb He Gonee 5 - 104 %/°C.

HecTabunbHocTb v eMKOCTW omopHoro koHaeHcatopa C,, onpeaensemas no gopmyne (5), AomkHa
6biTb He Gonee 5 - 1078 % /.

3) BbICOKOBOMbTHEIN MOCT, NPeACTaBnsoLwuiA coboi komnapaTop TOKOB C AUanasoHOM 3Ha4YeHWUiA cpaB-
HuBaeMbIx TokoB oT 106 1050 - 10-3 A, c paboueit yactoToin 50 ', usmepsatowmnin koaduumneHTb MaciluTabHo-
ronpeobpasosaHusa K,010,1 10 10000, yrnos ¢asoBoro casura HanpsbkeHus ¢, B auanasoHe ot10 40 0,1pap, a
Tawke obecneunsatoLLnii, B TOM YMCIE C MOMOLLbIO AOMOMHUTENbHBIX MPUOOPOB, hYHKLMM N3MEPEHNS BTOPUY-
HOro HarnpshKeHUs1 ¢ OTHOCUTENBHOW MOrpelwHocTbio +3 %, ero YactoTbl ¢ abCoNOTHON MOTrPELHOCTLI0
+ 0,05 Ny nkoadpbrLneHTa nckaxxeHNsa CUHycouaanbHOCTU KPUBOW BTOPUYHOTO HanpsikeHUsi B COOTBETCTBUN C
rOCT 13109.

Mpouecc n3amepeHns COCTOUT U3 ABYX 3TaroB.

MepBbIf 3Tan 3aknoyaeTcs B ypaBHOBELUMBAHUA MOCTA, KOr4a U3MepUTerbHbIA M ONOPHbIA KOHAeHcaTo-
Pbl MEHAIOT MECTaMu1 U OT OAHOTC UCTOYHUKA HanpsbkeHus, pasHoro (0,8...0,9)U,,,.,, 3anucbIBaloT NnokasaHus.
Ha aTom aTane npoBoAAT ypaBHOBELUVBAHWE BLICOKOBOSBLTHOIO MOCTa C Lierbio onpeaenvTb MacluTabHbIn
KO3 PULMEHT OTHOLLIEHNI TOKOB My, = M, (rae M, — MacluTabHblin koathdULMEHT OTHOLIEHUsI TokoB I /1,
NpoTeKatoLLMX Yepes ONOPHLIA N U3MEePUTENbHBINA 3NeKTpUYecKMe KOHAEHCaTophbl), a Takke onpeaensiioT 3Ha-
YeHue yrna hasoBoro CABUa @ = @y gy, (A€ @y(onyy — YrON hasoBoro casura TOKOB, NPOTEKAIOLLNX YEpe3 onop-
HBIA M M3MepPUTESbHBIN KOHAEHCaToPbI).

Ha BTOopoMm aTane NnpoBoAsT ypaBHOBELLUMBaHWE MOCTa C MOAKMIOYeHUeM noBepsieMmoro npnbopa (Hanpu-
Mep, TpaHcgopMaTopa HanpsxXeHUs ). Moy 3TOM Ha UsMepUTerbHLIA KOHASHCATOP NoaalT HanpsxeHue U, .,
a Ha ornopHbIA KoHAeHcaTop Yepes TpaHchopMaTop HanpshkeHnsa — HanpskeHue U, . M1 yCTaHOBNEHHbIX
3HaYeHWsIX HanpsHKeHW NPOBOAAT YpaBHOBELLMBAHWE BbICOKOBOMLTHOIO MOCTA C Liefbio onpeaenuntb HoBble
3Ha4eHus MacLTaGHoro koathdrLIMeHTa OTHOLLEHN TOKOB My, = My, - K, (rae M, — MaciuTaBHblil koad-
PULIMEHT OTHOLLEHNA TOKoB 1,/1, NpoTeKatoLMX Yepes OrOPHLIN 1 N3MepUTerbHbIA ANeKTpuieckne KoHaeHca-
Topsl, K, (To) — U3MepeHHbI MaclwTabHbIn KoadULNEHT U3mepsieMoro TpaHcdopMaTopa HanpsbKeHust), a
Taloke onpeaensioT sHaveHve yrna ¢asosoro casura ¢, = @7 (wio) * Py (7p) (TAE @71y — YTON chasoBoro casura
TOKOB, MPOTEKaLWMNX Yepes U3MepUTENbHBIA U ONMOPHON KOHAEHCATOopPbI; @y(1p) — Yron casosoro casura
HanpsbKeHU MepBUYHON 1 BTOPUYHO 0OMOTOK NOBEpsieMoro TpaHcgopmMaTopa).

OnpegensitoT norpeLlwHocTs KoadpduuneHta MaclwitabHoro npeobpaszoBaHus HanpsbkeHus (norpetu-
HOCTb HarnpsiXeHWs1) NoBepPsSieMoro TpaHcgopmaTopa HanpsikeHus SKU( 15> B MPOUEHTAX, 1 NOPELUHOCTb yria
dhasoBoro casura HanpsixxeHUs (YrnoByLo MOrpeLlHocTL) TpaHcgopmaTopa (Ag U o) ), BpagnaHax uiam MuHyTax,
no coopmMynam:
={1- MK’] MKZ 100, (7)

Oy 1p)
Unom(Tp)
rae My, — macWTabHbli koathPULNEHT OTHOLLIEHUS TOKOB, MOMyYeHHbIA Ha NepBoM aTane;
M, — macluTabHbli kKoadhPULIMEHT OTHOLLIEHWS TOKOB, NOMYYeHHbI Ha BTOPOM aTarne;
— HOMUWHasbHBINA MacLITa6HbIN kK03thPULIMEHT MOBepsieMoro TpaHcdopMaTopa HanpshKeHNs.

A(pu(Tp) = (P1 + (p2’ (8)
roe P — yron Cba3OBOFO casura, I'IOJ'Iy‘-leHHbIPI Ha NepBOM 3Tane UsMepeHns,
P, — yron ¢)a3OBOFO casura, I'IOJ'Iy‘-IeHHbIIZ Ha BTOPOM 3Tane UsmMepeHus.

Unom(Tp)
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3.3 B coctae ITIC3 BxoasaT cneayiowne cpeactsa nsmMepeHuid, Mepbl 1 BcromoratesnsHoe o6opyao-
BaHue:

- WCTOYHWK C NNaBHbIM PerynnpoBaHMem HanpsKeHnsl NnepeMeHHOro Toka ¢ napameTpamu: vyacToTa f,
pasHas (50 = 0,05) 'L, gnanasoH perynnpoBaHus BbICOKOro HanpsixeHus U ot 0,1 o 550 kB, MmakcumanbHas
cvna nepemeHHoro Toka Harpysku I, He meHee 0,05 A npu U = 550 kB, koadmLmMeHT HecTabunnbHOCTU BeIXoa-
Horo HanpskeHust K., He Gonee 1 %, HOpMbl KayecTBa BbIXOAHOMO HarpsbkeHUs — B COOTBETCTBUW ¢
rOCT 13109;

- Habop TPeXaneKTPOAHbIX 3NEKTPUHECKNX BbICOKOBOSIbTHbIX (M3MEePUTENbHbIX) KOHAEHCATOPOB C Napa-
meTpamMmu, onpefenseMbiMu no cdopmynam (1)—(5), Ans HOMUHanNbHBIX HanpsxkeHuid U, = 0, 1V3...
... 7504/3KB;

- Habop TPEX3aNeKTPOaHbIX 3NEKTPUYECKUX HU3KOBOMbTHBIX (OMNOPHbIX) KOHAEHCATOPOB C NapaMeTpamu,
onpeaenseMeliM1 no oopmynam (1)—(6), Ana usmepaemMoro BTOPUYHOro HanpsbkeHua U, . = 0,17/3...0,4kB;

- BbICOKOBOMbTHbIM 3TANOHHbIA MOCT C AMana3oHOM AOMYCKaeMbIX 3HaYeHW CUMbl NepeMeHHOro Toka
MPOMBILLITEHHOM YacTOThl MO HU3KOBOSIbTHOMY (0ropHOMY) Bxoay oT 10 MKA 0o 9 MA 1 NO BbICOKOBOSIbTHOMY
(nsmeputensHomy) exoay ot 10 MkA oo 0,5 A, ¢ ypaBHoBelLBaHeM 3HaveHun M, B ananasoHe ot 0,02 Ao 20
(roe My — BHYTPeHHWiA AnanasoH ypasHoBeLUMBaHUA MacLUTabHbIX koadhduLIMeHTOB ToKa) U ¢; B AManasoHe
o7 0103,0-1028 pag (rae ¢; — BHYTPEHHUI AnUanasoH ypaBHOBELIMBaHWUSA YrNoB (asoBoro casura TOKOB) 1 ¢
“3MepeHHbIMU 3HaveHUsAMU koadduLneHTa MacliTabHoro npeobpasosaHus K, B AvanasoHe ot 0,1 40 10000 n
yrna casosoro casura ¢, 01040 0,1 paa.

3.4 [OwnanasoHbl nsamepeHuii, obecneunsaemslie NMC3I, cneaytowne:

- K,— 010,110 10000;

- ¢,—o107a00,1pan.

HomuHasbHbIe 3HaYeHUs1 HanpsKeHWs NepeMeHHOro Toka NPOMBILLIIEHHON YacToTel U,
BOCMPOM3BOAATCA 3HaYeHns K, U @, ¢ nomollibio MIC3, coctaensaoT ot 0, 1/J§no 750//3 «B.

3.5 TTICO BoOCMpPOM3BOAUT 3HaYeHUs K, co cpeiHEKBaapaTUYecKum oTkinoHeHnem (panee — CKO)
(K,) <1,2.10° + 0,8:10° K, ) PV AECHATN HE3ABUCUMBIX U3MEPEHUSAIX, C [JOBEPUTENBHBIMU rPaHNLAMM
HEUCKMIOYEeHHON cucTemaTieckoin norpewHoct 6(K,) < 2,47-107% npu goeputenbHoi BepOATHOCTU
P=0,95tae K, N3MepeHHbI (paccuuTaHHbIi) koadduumMeHT MacluTabHoro NnpeobpasoBaHUs Hanps-
XKEeHns.

Mpu 3TOM cCTaHAaPTHaA HeonpeaeneHHOCTb koadduumeHTa macwTabHoro npeobpasoBaHus, oLeHUBa-
emas no Tuny A, u,(K,) <1,2- 10%+0,8- 10‘9Ku (am): CrangapTHas HeonpeaeneHHOCTb, OLeHMBaeMas no
Tmny B, ug(K,)<1,3-1075.

3.6 TTIC3 BocnpoussoauT 3HaueHus ¢, ¢ CKO — (¢,) < 2- 1078 + 0,005¢, (,,,,, PaA Npn AeCATH Hesa-
BMCUMBIX M3MEPEHMUSIX C AOBEPUTENbHBIMA FpaHULaMN HEUCKITIOYEHHOW CUCTEMATUYECKON MOrpeLlHOCTH
0 (¢,) <3,8 - 1075 pan npu aoBepuUTenbHOH BepoaTHocTM P = 0,95, rae ¢, (vaw) — V3MEPEHHBIN (PaccuUMTaHHBbIi)
yron ¢»asoBoro casura.

Mpun sTOM cTaHAapTHas HeonpeaeneHHOCTb pe3ynbTaTa u3mepeHus yrna asoBoro casura, oueH1uBae-
Masi o Tuny A, ua(g,) <2 - 107 + 0,005¢), (., PaA. CTaHAAPTHaSA HeoNpeAeneHHOCTb pesyrbTata uaMepeHns
yrna casoBoro caswra, oLeHMBaemas no tuny B, ug(¢,) <2,0 - 10~ pap.

3.7 HectabunbHocte [TICO vy(K,) < 1,0-1073 %/ron npu BocnpousseaeHun K, u v, (@,) <
<1,0 - 105 pag/roa Npyv BOCPOU3BEACHUN @,

3.8 [1ns obecneveHuns BocnponsseaeHna eanHnL, K, 1 ¢, ¢ yKasaHHON TOYHOCTbI0 HE06X0ANMO BbINosi-
HATb NpaBuKna xpaHeHns u npuMmeHeHust ITICS, yTBepXAeHHbIE B YCTAHOBEHHOM MOpAAKe.

3.9 Attectauuio IMICI npoBoAAT NO yTBEPXKAEHHOW B YCTAHOBNEHHOM NOpAAKe METOAUKe He pexe
oQHOro pasa B rog.

3.10 ITIC3 npumeHsiloT Ana nepeaaqn eanmHnu K, u ¢, BTOPUHHOMY 3TasioHy u pabounm aTanoHam u
MepaM 1-ro paspsaia ¢ UCMNoNb3oBaHMEM HYNEBOro MeToAa NPU HenocpeaCTBEHHOM CIUYEHUN.

B KOTOPOM

nam) ~

4 3JTanoH cpaBHeHUA

4.1 3OTanoH cpaBHeHUs NpeaHasHadYeH Ansa BOCNPOU3BeASHNUS, XpaHeHUA U nepeaaym eauHuL koadgpu-
LuMeHTa MacluTabHoro npeobpasosaHus K, B ananasoHe 3HaveHnin o1 0,1 4o 2000 nyrna ¢asosoro casura ¢, B
auvanasoHe ot 0 go 0,1 pag aneKTprYeckoro HanpsKeHUA NepemMeHHOro Toka NPOMBIWAEHHON YacToTbl NpU
HOMMHambHLIX 3HadeHusx ot 0,1/+/3 ao 110/4/3 kB.

4.2 B cocTaB aTanoHa cpaBHEeHUsl MOTYT BXOAWUTL cneaytoLlue cpeacTsa U3MepEeHUin U BcnoMoraTtenb-
Hoe obopyaoBaHue:

- TpaHcnopTabenbHbIA UCTOYHUK C MAABHBIM PErynnpoBaHUeM HanpsXXeHUA NepemMeHHOro Toka 4acTo-
Tol f, paBHoli (50 £ 0,05) 'u, ¢ AManasoHoM BbIxoAHOro HanpsxxeHna U ot 0 o 100 kB, makcumanbHomn cunon

4



rOCT P 8.746—2011

nepeMeHHoro Toka Harpysku I, He meHee 0,02 A, npu HanpsixkeHuun, pasHom 100 kB, koadbduLineHToM HecTa-
BUNbHOCTU BbIXOAHOrO HarpsikeHus K, He MeHee 1 %, HopMaMu kKayecTBa BbIXOAHOO HarpsHKeHUs — B COOT-
BeTcTBUM ¢ TOCT 13109;

- TPeX3aNeKTPOAHbIN 3NeKTPUIECKUN BbICOKOBOSbTHBINA (M3MepUTENbHbIA) KOHAeHcaTop ¢ napameTpa-
MU, onpegensieMsimMn no chopmynam (1)—(5), B ananasoHe HanpskeHun 4o 100 kB;

- TPeX3NeKTPOAHbIN 3NEeKTPUHECKNI HUKOBOSbTHBIN (OMOPHbINA) KOHAEHCATOpP C NapameTpaMu, onpeae-
nsiembiMun o popmynam (1)—(6), B AnanasoHe HanpskeHun go 1 kB;

- TpaHcnopTabenbHbIA BbICOKOBObTHBIN 3TaNOHHbLIA MOCT C AMana3oHOM JOMYyCKaeMbIX 3Ha4YEHWIA CUrbl
nepeMeHHOro Toka NPOMBbILLIIEHHON YacTOThl N0 HU3KOBOMLTHOMY (OnopHoMy) Bxoay oT 10 MKA a0 9 MA 1 no
BbICOKOBOMLTHOMY (M3MepuTensHoMy) Bxoay oT 10 MkA 10 0,5 A, ¢ ypaBHOBelLMBaHWEM 3HaYeHWid M, B Anana-
30He 0T 0,02 go 20 1 ¢, o1 0 go 3,0 - 10-3 paa v ¢ AManasoHOM M3MepseMbIx 3HaueHui K, B uHTepBarne ot 0,1

Ao 2000, a Tawke ¢ AManasoHoOM nsmepsaeMbix 3Ha4yeHui ¢, B uHTepsane o1 0 4o 0,1 paga.

4.3 [OunanasoHbl namMmepeHnii, obecneynBaemble 3TarioHOM CpaBHEHMS, criegyoLume:

- K,—o10,1 80 2000;

- ¢,—o70800,1pag.

HoMuHarnbHble 3HauYeHNA HanpsxXeHUs NepeMeHHOro Toka NPOMbILLNIEHHOW YacToTsl U, ,,, B KOTOpoM
BOCNPOM3BOAATCA 3HaUeHNs K, 1 ¢, C MOMOLLbI0 3TanoHa cpaBHeHus, cocTaBnaoT ot 0, 1/J§no 110/+/3kB.

4.4 OTanoH cpaBHeHWsi BOCMPON3BOAUT 3HaueHust K, ¢ CKO (K,) <1,2:107° + 0,8-10-° K|, ,,,,, Mpu
AecsATU HEe3aBUCUMBIX WU3MEPEHUsIX C AOBEpPUTESNIbHbIMU TPaHULaMU HEUCKITHOYEHHON cucTeMaTU4eckon
norpelHocTh 6 (K,) <2,47 - 10-5 npu foBepuTenbHoi BeposiTHOCTH P = 0,95.

Mpu aToM cTaHAapTHasa HeonpeaeneHHoCTb koadduLumeHTa MacluTabHoro npeobpasoBaHus, oLeHUBa-
emas 1o Tuny A, ux(K,) <1,2-10° + 0,8-10°K,, .., CTaHaapTHas HeonpeseneHHoCTb, oueHnsaemas no
Tuny B, ug(K,)<1,3-1075.

4.5 3TarnoH cpaBHeHUs BOCNPOU3BOAUT 3HaveHus ¢, ¢ CKO (¢,)<2- 1078+ 0,005 ¢, () PAA NPU AeCS-
T HE3ABUCUMBIX U3MEPEHUSIX C AOBEPUTENbHEIMU FpaHMLaMU HEUCKITIOYEHHOW cucTeMaTudeckoin abeoniot-
Hoi norpeluHocTy 6 (¢p,) <3,8 - 10~ paa Npv foBepuUTenbHOKR BeposiTHoCTU P = 0,95.

Mpwv aTom cTanAapTHaa HeonpedesneHHOCTb pe3ynbTaTa usmepeHus yrina ¢asosoro casura, oLueHuBae-
Mas o TUny A, Uy(p,) <2 - 1078 + 0,005 - @, ., PAA; CTAHAAPTHAA HEONPEAENEHHOCTb Pe3yTibTaTa UsMepeHus
yrna ¢a3oBoro casura, oueHusaemas no tuny B, ug(e,)<2,0 - 10-5 pag.

4.6 HecTtabunbHocTb aTanoHa cpaeHeHus 3a rog v, (K,)<1,0 - 10-3 %/roa npu BocnpousseaeHn K, u
Vo (,)<1,0 - 10-5 pap/roa npu BocnpousseAeHAN @,

4.7 AtTecTauuio aTaroHa cpaBHeHUA NPOBOAAT NO YTBEPKAEHHOW B YCTAHOBIIEHHOM NOpAAKe MeToauke
He pexxe 04HOro pasa B ro,.

4.8 3TanoH cpaBHEHUA UCMONb3YIOT B KaYeCTBE BO3UMOI 3TaNOHHON YCTaHOBKA ANA NPOBeAeHUsA Cnn-
YeHUA.

(M3m

5 BTopu4HbIN 3TanoH

5.1 BTOpWYHBIN 3TaNOH NpeaHasHaveH Ansa BOCNPOoU3BeAeHUst, XpaHeHUs U nepeaaqn eauHuL koaddu-
umeHTa macwrtabHoro npeobpasosaHua B avanasoHe o10,1 4o 10000 nyrna casoBoro casura B agnanasoHe ot
0 00 0,1 paa HanpsXXeHUs EPeMeHHOro Toka NPU HOMUHANbLHBIX 3HayeHusix oT 0,1/+/3 fo 750/4/3 kB npo-
MbILLISIEHHOWN YacTOTbl.

5.2 B cocTaB BTOPUYHOrO 3TanoHa BXOAAT creaylowme cpeacTtBa U3MepeHUA U BcriomoraterbHoe
obopyaoaHue:

- UCTOMHWK C MfaBHLIM PeryimpoBaHMEM HanpsbkeHUs NMEepeMEeHHOro Toka 4YacToToh f, paB-
Hou (50 + 0,05) 'y, ¢ AnanasoHoM BeIxoAHOro HanpsxkeHusa U ot 0 4o 550 kB, Harpy3o4Hon cnocobHocTbIo 1, He
meree 0,05 A, cTabubHOCTBIO BEIXOAHOMO HanpsxeHus K, He Gonee 1 % 1 HOpMaMu KayecTBa BbIXOAHOTO
HanpspkeHua B cooTeeTcTBuUM ¢ FOCT 13109;

- MacluTabHbll eMKOCTHBI NpeobpasosaTtens ¢ K, 010,140 10000 1 ¢,0T10 A0 1,5 - 1072 pap, c napameT-
pamu, onpeaenseMbiMu no popmynam (1)—(6), Ha Hanpsixkenue U, OT 0,1/~/3 0o 750/3 kB 1 npeo6pasosa-
TeNb TOK—HanpshkeHne ¢ BbIXOAHBIM AnanasoHom U, oT 0,1+/3.00 0,4 KB;

- npubop cpaBHeHUs c AnanasoHamu nsmepeHnsa K, ot 0,100 10000 m ¢, 01 0 0 0,1 pag, Ha HanpskeHne
010,130 0,4 KB.

5.3 [Ouana3soHbl usmepeHuit, ob6ecnevrsaemble BTOPUYHLIM 3TArIoHOM, crieqytowue:

- K,— 010,110 10000;

- ¢,—010000,1pap.

U,
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HoMmuHanbHble 3HaueHWsl HanpsHKeHWs NepeMeHHOro Toka NPoMbILLIeHHON YacToThl U, ,,, B KOTOPOM
BOCNPOUSBOAATCA 3HadeHnsa K, U ¢, C MOMOLLIbH BTOPUYHOTO 3TanoHa, cocTaBnsioT o1 0, 11/3 [0 750///3 kB.

5.4 BTOpUYHbIV aTaMIOH BOCNPOM3BOANT 3Haverus K, ¢ CKO (K,)<3,6 - 10°+2,4- 109K, ., NP1 Aecs-
T HE3aBUCUMbIX U3MEPEHUSIX, C AOBEPUTENbHBIMU rPaHNLaMU HEUCKIIOYEHHOW CUCTeMaTNYeCcKon norpeLu-
HocTM 8 (K,)<7,41 - 1075 npu goseputensHoi BeposTHOCTM P =0,95.

Mpw 3TOM cTaHAapTHas HeonpeaeneHHOCTb koaddrLmeHTa MaclTabHoro npeobpasoBaHus, oLeHUBa-
emas no Tuny A, u, (K,) <3,6-10°+2,4.10-°. Ku( y CraHgapTHasi HeonpeaeneHHoCTb, oLleHuBaemas no
Tmny B, ug(K,)<3,9-10-5.

5.5 BTOPWYHbI 3TanoH BOCNPOM3BOAMUT 3HaueHus ¢, ¢ CKO (¢,)<6-108+0,015 Py (uaw) PBA MPY ACCATH
He3aBUCUMBIX N3MEPEHNSIX C AOBEPUTENbHBIMU rpaHULaMN HEUCKHOYEHHOW CUCTEMAaTNYECKON MOrpeLLHOCTH
8(¢p,) <1,14 . 10~* pag npn goBepuTENLHOM BeposaTHOCTU P = 0,95.

Mpn aTom cTaHAapTHaa HeonpeaeneHHoCTb pesynbTaTa nsmepeHns yrna asoBoro casura, oLeHeae-
masi no Tuny A, u, (¢,)<6- 105+ 0,015 ¢, (vsw) PAA; CTAHAAPTHARA HeonpeaeneHHoCTL pedynbTaTta U3MepeHs
yrna casoBoro caswra, oLueHusaemas no tuny B, ug (¢,) <6,0 - 10-5 pap.

5.6 HectabunbHocTb BTopuUYHOro aTanoHa v, (K,) < 1,0-10-% %/roa npu BocnpoussegeHun K, u
Vo(,) £1,0 - 1075 pap/roa npu BOCNpOU3BEASHNN @,

5.7 ATTecTaLuio BTOPUYHOrO 3TanoHa NpoBoAsT No YTBEPKAEHHOW B yCTaHOBNEHHOM NopsaaKe MeToau-
Ke He pexe oflHoro pasa Brof.

5.8 BTOpWYHLIN 3TanoH NPpUMeHsoT Ana nepegadn eanHny, K, u ¢, paboyum atanoHam 1-ro paspsiga
MEeTOO0M HEMOCPEeACTBEHHOMO CANYEHNS 1 CIIMYEHNS C UCMONb30BaHMeM Npnbopa cpaBHEeHUsI.

n3m

6 Pabouve 3TanoHsbl

6.1 PaGouue aTanoHbl 1-ro paspsga

6.1.1 Pabouune stanoHbl 1-ro paspsaa npegHasHaveHbl Ans M13MepeHust, BOCNpousBeeHus, XpaHeHs n
nepeaayn eamHuL koadduLeHTa MacluTabHoro npeobpasosaHus K, 1 yrna hasosoro ¢igura ¢, snekTpuyec-
KOro HanpskeHus nepeMeHHOro Toka NpoMbILLNeHHON YacToTbl. Paboune atanoHbl 1-ro paspsaa npUMeHsoT
Ans NpoBeAeHUs Kanubposkn 1 NoBepku pabounx aTanoHoB 2-ro paspsaa v pabounx cpeacTs UsMepeHui.

6.1.2 [duana3soH usmeperua K, coctasnsaet ot 0,1 2o 10000.

6.1.3 [manasoH usmeperus ¢, coctasnaet ot 0 go 0,1 paa.

6.1.4 HomuHanbHble 3HaYeHUA HaNpsAXXeHUA NepeMeHHOro Toka NPOMbILLITIEHHON YacToTel U, . B KOTO-
POM BOCTPON3BOAATCA 3HauYeHua K, U ¢, ¢ noMoLbio paboumx sTanoHos 1-ro paspsaa, coctasnsior o1 0,1/+/3

10 750/v/3kB.

6.1.5 MNpegenel OCHOBHOW AONYCKaeMOW MOrpelwHocT 3aTanoHoB 1-ro paspsiga  crnegylowue:
8, = 0,015 % ...0,05 %; Ag,=9-1075...3- 10~ paa.

6.1.6 TMoBepky pabounx aTanoHos 1-ro paspsiga npoBOASAT N0 YTBEPXKAEHHOW B yCTAHOBNEHHOM NOpsAKe
MeToAuKe B COOTBETCTBUMU C YCTaHOBSIEHHBIM MEXMOBEPOUYHbLIM UHTEPBASOM, HO He pexe ogHoropasaB2roga.

6.1.7 Pabouue aTanoHbl 1-ro paspaga npuMeHsIoT Ansa nepeaaydn eanHny K, n ¢, pabounm atanoHam
2-ro paspsiaa MeToaoM HenocpeACTBEHHOMO CAMYEHNUS U CAUYEHUsI C UCNONb3oBaHWEM Npubopa cpaBHEHUA.

6.2 Pabouue aTanoHbl 2-ro paspsaga

6.2.1 Paboune 3TanoHbl 2-ro paspsiga npegHasHaveHbl Ans BOCNPoU3BeAeHUs, XpaHeHNsl n nepegayvu
eauHnY KoadduumeHTa MacwTabHoro npeobpasosaHua K, nyrna ¢pasosoro casura ¢, HanpskeHna nepeme-
HOro TOKa NpPOMBILLIIEHHOW YacToThl. Pabouue aTanoHbl 2-ro paspsga NpUMeHsIIoT 4nA nposeaeHUa kKanubpos-
KW 1 NOBEPKU paboumnx cpeacTs U3SMEPEHUIA.

6.2.2 [nanasoH usmepenns K, coctasnset ot 0,1 go 10000.

6.2.3 [AvanasoH usmepexus ¢, coctasnset o1 0 o 0,1 pan.

6.2.4 HomuHanbHble 3HaYeHUs1 HanpsXkeHUsl NepeMeHHOro Toka NPOMBILLIIEHHON YacToThl U, ,,, B KOTO-
POM BOCNPOU3BOAATCA 3HAUYEHUA K, 1 ¢, C MOMOLLILIO pabounx 3TanoHoB 2-ro paspsiaa, CoOCTaBnAlT oT 0,143
00 750/4/3 kB.

6.2.5 Knaccbl TouHocTU (KT)3aTanoHoB 2-ro paspsaga — 0,05;0,1noMFOCT 23625u"OCT 1983, anpeae-
Nbl OCHOBHOW A0MYyCKaeMON NOrpellHOCTU 3TanoHoB 2-ro paspsaa (M3mMepuTernbHbIX KOMMNIIEKCoB) creayto-
wwe: §,,=0,05%...0,1%; Ag,=2,7-10*...9- 10 pag.

6.2.6 lMoBepky pabounx aTanoHoB 2-ro paspsga npPoBoAsT NO YyTBEPKAEHHOW B YCTAHOBNEHHOM MOpsA/IKe
MeToAuKe B COOTBETCTBUN C YCTAHOBMEHHLIM MEXNOBEPOYHBLIM MHTEPBAIOM, HO He pexxe oiHOro pasaB 2rofa.

6
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6.2.7 Pabo4ue aTanoHbl 2-ro paspsga npMMEeHsIoT Ans nepeaadn eamHul K, u ¢, paboyum cpeacteam
N3MepeHnin MeTo40M HeMoCPeACTBEHHOMO CIMYEHUS Y CITMHEHUS C UCNONb3OBaHeM Npubopa cpasHeHNs Unn
ABYyXKaHarnbHoOro BofibTpasomeTpa.

7 Pa6oume cpeacTBa usmMepeHuUi

7.1 Pabouue cpecTsa naMmepeHUin NnpeaHasHaveHbl ANa U3MepeHUs BbICOKOTO HarpsbkeHUs nepemMeH-
HOro TOKa NPOMBILLIEHHON YacTOThLI NOCPeACTBOM ero NpeobpaszoBaHUA C M3BECTHLIMU 3Ha4YeHUAMU koadu-
uneHTa macwra6Horo npeobpasosanus K, v yrna gpasosoro casura ¢,

7.2 [lvanasoH usmepeHus K, coctaenset ot 0,1 go 10 000.

7.3 [OuanasoH nsmepenus ¢, cocrasnset ot 00 0,1 paga.

7.4 HoMuHanbHble 3HaYeHUA HanpsbKeHUs NepeMeHHOro Toka NPOMBbILINEHHON YacToTkl U, ., B KOTOpOM

BOCTIPOU3BOAATCA 3HadYeHUa K, 1 @, C NMoMoLybio pabounx cpeacTs MaMepeHuii, coctasnaioT oT 0,143 ao
750///3B.

7.5 Knaccbl TouHoCcTM pabounx cpeacts uamepeHuin —0,2; 0,5; 1,0; 3P; 6P no MOCT 23625 u
FOCT 1983, a npeaenbl 0CHOBHOW AOMYCKaeMO NOrpeLHOCTU pabounx cpeacTB UsMepeHnii (M3mepuTebHbIX
komnnekcos) cneayrome: 5, =0,2% ... 10 %; Ag,=8-10~4...2,7 - 103 paa.

7.6 Mosepky pabounx cpeacTs usmepeHuii nposoaat no FOCT 8.216 B COOTBETCTBUN C YCTAaHOBMEHHBIM
MEXMOBEPOYHbIM UHTEPBANOM, HO He pexe 04HOro pasa B 16 ner.
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Mpunoxexne A
(o6a3aTtenbHoe)

FocypapcTBeHHas NoBepovHas cxeMa Ans cpeAcTB U3MepeHuit KoadpdmumeHTa
MaclTabHoro npeobpasoBaHus U yrna ¢pa3zoBoro caBura HanpskeHUs NnepeMeHHOro Toka
NPOMBbILUNIEHHON YacTOThbl B Anana3oHe oT 0,1/«/5 po 750//3 kB

MoeepouHas cxema Ansi CPEACTB M3MepeHUn kosddmrumeHTa macwtabHoro npeobpasoBanusi U yrna hasoBoro
CABVra HanpshKeHWs NepeMeHHOoro ToKka NPoMbILWMTEeHHOR YacToTbl NpeacTaBneHa Ha pucyHke A.1.



lFocypapcreeHHbIi NGPBUYHLIA CNEUNANbHLIA 3TANOH
eavHuL xoadduuMeHTa macwTabHoro npeobpasoBaHusa Ku u yrna ¢a3oBoro casura P, NEKTPUYECKOrO HanpsDKeHUs!
nepemMeHHOro TOKA NPOMbLILLIIEHHOA YaCTOoThI

K, =0,1 ... 10000; @, =0 ... 0,1 pan; Uy,q, = 0,13 ... 75013 xB;
KO (K,) < 1,210 + 0,810 K,y qpey; 8(K,,) < 24710, CKO (@) <2+10™® + 0,005¢,,300) P; 6(9,) < 3,8 -10°° pap;
tp (K,) 1,210 + 0,810 Ky uey U (K,) < 1,310 vg(K,) < 110° Spiron;
Up (@) S 210°° + 0,005, 00y P U (@) < 2,010 pa; vo(p,) < 1+10°° paniron

FOCYD,apCTBeHHbIe 3TanoHbl

BTOpUYHbBINA 3TANOH 3TanoH CpaBHeHUA
K,=0,1...10000; 9,=0... 0,1 pan; K,=01...2000; ¢, =0... 0,1 pan;

-5 -9 ) 5 Meropy 5 ) 5,

CKO (K,) S 3,6:107 + 2410 Kyyyqys 8(K,) < 7:41-10 KOMnapHpOBaHIR CKO (K,) < 1,2:107 + 0,810 Kyyapyys 8(K,) < 247-10™;

CKO (@) < 6+10 ™ + 0,015¢,,43) PR 6(9,) < 1,14 10~ pan; B i CKO () <2-10 ~ + 0,005¢,45y) P2A; 6(,) < 3,8 -10 ~ pap;
up (K,) < 3'6610-5 + 2410 K gy U (K,) S 33 ; 0% vglk,) < 1-10':%Iron; mocr Up (K) < 1,2:10° + 0,810 K,y 00y g (K < 1,3-510'5; volK,) < 1-10'?5%Iron;
up (p,)<6-10" + 0,015<pu(M3M) pap; ug (p,) <6,010™ pan; vo(p,) < 1-10" pap/ron; p () <2-10" + 0,005q,am)PaN; Ug (9,)<2,0-10" pan; vo(p,) < 1-10" pap/ron
Upom = 0,13 ... 750/\3 kB Upop =013 ... 11013 kB
¥

r HenocpeacTBeHHO® CrIMueHUe \

L" npuGop GPABHeHWA MNK BONbTa2oMeTP )

1]
I i - T i ¥
5 % UamepuTonbHbIe TpancgopmaTopb! HOenutenn Mepui K, ¢, WUsmeputenu K,,, ¢,
© KOMNMJIOKTbI HaNpPsXOHUNA HanpsHKeHus K,=01... 10000;
E Q K,=0,1... 10000; K,=0,1... 10000; K,=0,1... 10000; K,=0.1 ... 10000; HenocpeacTsenHoe 9, =0...0,1 pan;
g $ 8(K,)=0,015 ... 0,05 %; 3(K,)=0,015... 0,05 %; 3(K,)=0,015 ... 0,05 %; S(K,,) = 0,015 ... 0,05 %; CAnieHNe C Mepoii 5(K,) = 0,015 ... 0,05 %;
ST Ap,=910"...3-10" pan; | | Ag,= 910 ... 310 pan; Ap,=9-10"...310 papg; | | Ap,=9-10" ...3-10" pan; Acp,,:9~1o" .. 310 pan;
§ é Upong = 0,13 ... 7503 kB | | Upopy =013 ... 750N KB | | Upopn =013 ... 7503 kB | | Uy =013 ... 750N3 kB U<10 B
s [ ] [] (] [ ]
[]
=
( HBHOOPBAG'T BOHHO® ClUveHKe \ mnocpenmneunoe cnuyeHne
ku npuBop CPaBHOHWUS Unu soanan:ume'rp) L C Mepoit
1]
A E Y (] Y
5 o3 UameputenbHbie Tpancdopmaropbl Hdenutenu Mepsi K, ¢, Hamepurenu K,,, ¢,
E @ KOMINIeKThbI HanpskeHus HanpmxeHuA K.=01 .. 10000:
£ K, = 0.1 ... 10000; K, =0,1... 10000; K,=0,1... 10000; K,=0,1 ... 10000; 0l =0..0,1 pan
cuNg N 8(’(2“)7=1g’°5 "'901';%‘ KT = 0,05; 0,1; KT = 0,05; 0,1; KT = 0,05; 0,1; o501,
= 0, =27 ... 9 pag; - ‘\j_ .\/— = "I_ \/— - ‘\/— ’\/- Dy Uy 1,y
T — u U, 0,1/N3 ... 750/N3 kB U, 0,1/43 ... 750/V3 kB U 0,143 ... 750/V3 kB <10 kB
82 Uyow=0,1¥3 ... 750N3 kB | | "M HOM HoM us10
Se i ] 1 :
=
( HBHOOPBAG'T BOHHO® ClUveHKe I {HGHWHHOO CmyeHue
Lu npnBop CPaBHOHWUA Mnu soanan:ume'rp) L © Mepoi
:
'S ! { |
S
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KntoueBble croBa: koadduuneHT macwtabHoro npeobpasoBaHus, yron as3oBoro casura, NoBepoyHast
CXeMa, rocyapCTBEHHbIA NEPBUYHBIA CNeLManbHbIA 3TanoH, aTanoHHoe CPeAcTBO n3MepeHuin, pabouee
CpeacTBO N3MepeHUn
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