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Mpeancnosue

Llenn v npunHumnbl cTaHgapTulaumm e Poccuiickoii degepaunmn yctaHoBeHbl PegepasibHbIM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 184-d3 «O TeXHUYECKOM pPeryimpoBaHuu», a rnpasuia NpUMeEHEHUs HauMOHa IbHbIX
ctaHgapToB Poccuiickoii ®egepaunmn — TOCT P 1.0—2004 «CtaHgaptmsauusi B Poccuiickoii depepaumn.
OCHOBHbIE MONIOXEHUS »

CBefieHVs 0 CTaHaapTe

1 PA3PABOTAH ®degepanbHblM FOCY[APCTBEHHbLIM YHUTApHbIM MPeanpuaTMEM «BCEPOCCUIACKNIA
Hay4HO-MCCcefoBaTeNbCKUA MUHCTUTYT METPOIOTNYeckoi cnyxobi» (Pryr «BHUNMC»)

2 BHECEH YnpaBneHuem metposiornm denepasibHOro areHTCTBa no TeXHUYECKOMY PerysimpoBaHuio n
MeTpos1orun

3 YTBEPXIEH W BBEAEH B [JEWCTBUE Mprnkasom degepasibHONO areHTCTBa MO TEXHUYECKOMY
perynupoBaHuto 1 meTponiormm ot 13 gekabps 2011 r. No 1069-cT

4 BBEJEH BINEPBbIE

NHbopmaums 06 M3MEHEHUSIX K HacTosWemy cTaHaapTy ny6/vkyeTcsi B eXerogHo u3gaBaeMoM
MHPOPMALMOHHOM yKasaTesie #HalunoHabHble cCTaHAapThi», @ TEKCT U3MEHEeHU U NoNpaBoK — B eXeMe-
CSIUHO M3AaBaeMbIX MH(OPMALMOHHbIX YKaszaTesnsix *HauvoHanbHble cTaHaapThi». B cnyyae nepecmoTpa
(3aMeHbl) UM OTMeHbl HAaCTOSILLENO CTaHJapTa COOTBETCTBYIOLEE yBeJOM/IEHNe GyaeT OnyG/IMKOBaHO
B €XeMeCsiuHO 13gaBaeMoM WHAOPMALMOHHOM yKasaTesne «HaunoHaslbHble CTaHAap Thi». COOTBETCTBY-
towasi MHopmaLms, yBeoMeHe U TeKCThbl pa3mellaloTca Takke B MHPOPMaLMOHHOM cucTeme o6Liero
Nnosib30BaHUs — Ha ohmuMasibHOM caiiTe defepasibHOrO areHTCTBa N0 TEeXHUYECKOMY PerysimpoBaHuio U
MeTposioruv B ceTu UHTepHeT

© CtaHgapTuHdopm. 2013

HacTosiwmii cTaHgapT He MOXET GbITb MOSTHOCTLIO MM YaCTUYHO BOCMPOU3BEAEH, TUPAXKUPOBAH U pac-
npocTpaHeH B KauecTBe ohmumaibHOIO n3gaHus 6e3 paspelweHnss defepasibHOrO areHTCTBa Mo TeXHUYEeCcKo-
MYy PerysiupoBaHuio U MeTposIorim
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HALUMWOHANBbHBIN CTAHOAPT POCCUNCKON ®OELEPALNMN

FocypapcTBeHHasi cucTema obecrnevyeHmss eANHCTBa N3MeEpPEHNIA

rOCYAAPCTBEHHASA MOBEPOYHAA CXEMA A1 CPEACTB N3MEPEHW KOS®PULIMEHTA
MACLUTABHOIO NMPEOBPA3OBAHUNA U YTTIA ®A30BOIO CABUIA S/TEKTPUYECKOIO
HAMNPSXEHNSA NEPEMEHHOIO TOKA MPOMbILL/TIEHHOW YACTOTbI
B AVMAMNA3OHE OT 0,114 A0 750/°3 kB

Stale 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 Q.V—,ﬂ, to 750/"3 kV

Jata BBegeHns — 2013—01—01

1 O6nactb NpUMEHEHNS

Hactoswmii ctaHgapT pacnpocTpaHseTcs Ha cpeAcTBa MU3MepeHUr koadodmumeHTa mMacluTabHoro npe-
o6pasoBaHusa oTO. 1 go 10000 n yrna daszoBoro casura ot 0 go 0.1 pag 3/1eKTPUUECKOro HanpsHKeHUsa nepemMen-
HOrO TOKa NPOMBbILL/IEHHOR YacTOThl B Anana3oHe HOMUHasTbHbIX 3HadeHui ot 0.1/V3 go 750/-/3kB.

HacToswmii cTaHgapT ycTaHaB/AMBaEeT NMOPSAO0K nepefadn eavHul, KoadyduumeHTa maclutabHoro rnpe-
obpa3oBaHMs HanpsbkeHUs — 6e3pasmepHas Be/nnyMHa — U yrna asoBoOro cApura HanpsbkeHus — pagwu-
aH — B COOTBETCTEMNC NOBEPOYHOW cxemoii [pucyHok A. 1 (npunoxeHune A)] oT rocyaapCTBEHHOIO NEPBUYHOIO
creunanibHOro aTasioHa eAuiHUL, Ko3dhhuumeHTa MacwTabHOro npeobpasoBaHusa M yrna pasoBoro casura
3/1EKTPUYECKOTO HaNpshKEHUs MEPEMEHHOro0 TOKa MPOMBbIW/IEHHOW 4YacToTbl B AuanasoHe ot 0.1/J3 go
750/-Y3 kB (ganee — rocyapcTBeHHbIN NePBUYHbIA CheLMasibHblii 3TafloH) paboyrm cpeacTBaM M3MepeHuin
3TUX BE/IMYMH C NOMOLLbI0 BTOPUYHbIX 3Ta/IOHOB U 3TA/IOHHbIX CPEACTB U3MEPEHUI C yKa3aHMeM MorpeLuHoc-
Teli (HeonpeaeneHHOCTER) N OCHOBHbIX METOA0B NOBEPKM (KanbpoBKN).

2 HopmaTuBHbIE CCbIIKM

B HacTosilem cTaHAapTe MCMNoJ1b30BaHbl HOPMAaTMBHbIE CCbIJIKM Ha cniefytolme cTaH4apThl:

FOCT 8.216—88 [locypapcTBeHHass cucTemMa obecneyvyeHus eguHcTBa M3MepeHuid. TpaHcdopmaTopbl
HanpsbkeHns. MeToguKa NoBepPKU

FOCT 1983—2001 TpaHchopmaTopbl HanpshkeHnsA. ObLme TeXHUYECKUe ycnoBus

FOCT 13109—97 O3JnekTpuyeckass 3Heprusa. COBMECTUMOCTb TeXHUYECKUX CPencTB 3/1eKTPpOMarHuT-
HadA. HopMbl KauecTBa 3/1EKTPUYECKON 3HEPTUN B CUCTEMAX 3/1IEKTPOCHABXEHNSA 0OLLEr0 HAa3HAYEHNS

FOCT 23625—2001 TpaHcthopmaTopbl HanpsHXXeHUsi U3MepuTesibHble nabopaTopHble. O6WwmMe TexHu-
YecKue ycnoBus

MpumeyaHune — lMpu NONb30BaHNUM HACTOALWMM CTaH4APTOM Lle/1ecoo6pasHO NpoBepuTb AENCTBME CCbII0Y-
HbIX CTaHgapToB B WH(oOpmMaunoHHON cucTeme 0OLWEro nosb30oBaHUA — Ha oduunanbHOM calite ®PefepasibHOro
areHTCTBa MO TEXHUYECKOMY PEerysimpoBaHuio M MeTPO/ornn B ceTu VIHTEpHET nnm no exerogHo nigasaeMomy uHdopma-
LMOHHOMY yKa3aTtesito «HaunoHaslbHble CTaHAapTbl», KOTOPbIN ONy6/IMKOBaH Mo COCTOSAHWMIO Ha 1 AHBaps Tekyllero roga, u
MO COOTBETCTBYIOWMM EXEMECAYHO W3gaBaeMblM WHAOPMAaLMOHHBbIM YyKasaTensam, Ony6/IMKOBaHHbIM B TeEKyLleM rogy.
Ecnn ccbiioyHblil cTaHgapT 3amMeHeH (M3MEHEH), TO MpW MOIb30BaHUM HACTOAWMM CTaHAApTOM crieflyeT PYKOBOACTBO-
BaTbCsA 3aMeHsoWmM (M3MEeHEeHHbIM) CTaHAapTOM. Ecnn cCbIIOYHbIV CcTaH4apT OTMEeHeH 6e3 3ameHbl, TO MOJIOXEHWE, B
KOTOPOM faHa CCblsiKa Ha Hero, NPYMeEHSeTCA B 4acTu, He 3aTparnsaroLleli 3Ty CCbI/IKY.

M3paHue opuumansHoe
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3 TocyaapCTBEHHbI NEPBUYHBIN CneunasibHbIil 3TasloH

3.1 TlocypapCTBEHHbI NepBUYHbICAeUNa/IbHbIA 3TasloH (dasiee — MIC3) npegHa3HadeH 419 BOCNPO-
M3BEeAEHUS, XpPaHeHUs1 N nepegaun eguHUL KoadodmymeHTa MaclwTabHoropeobpasoeaHnsi — 6e3pasmepHasi
Be/IMYNHA — U1 yrna a3oBoro cAapura — paguaH — 3/1eKTPUYECKOro HanpshKeHUsi nepeMeHHOro Toka npo-
MbILWEHHONM YacToTbl B gmana3oHe oT 0.1/V3 go 750A/3 kB. ITIC3 obecneunBaeT e4MHCTBO U AOCTOBEPHOCTb
M3MepeHnii B gaHHO obnacTu.

3.2 B ocHoBYy pa60oTbl MIC3 N0M0XeH Hy/1eBO MeTOA,

HyneBoit meTog peannsyetcd HabOpPOM KOMMNOHEHTOB CO CAeAyHOLWMUMN TEXHUYECKMU U METPOJIorMyec-
KUMW XapaKTepUCcTUKamm:

1) BbICOKOBONBLTHLIN (M3MEPUTENBHbIN) 3NIEKTPUYECKUIA KOHAEHCATOP NepBUYHON Lenu C, C HOMUHaSb-
HbIM HanpsbkeHvem U, He meHee 1.51/,.., (rae — M3MepSeMOe NePBNYHOE HaNpshKeHWe), NpeacTaB-
nAwowWwmnii - cobol  3KPaHUPOBAHHbLIA,  BbICOKO/IMHENHbIA U BbICOKOCTAOW/IbHbLIA  TPEX3NEKTPOLHbIN
3/1eKTPUYECKNIA KOHAEHCATOP, BbINO/IHEHHbIN N3 KOAKCUasIbHbIX 3/1EKTPOA0B, MOMELLEHHbIX B KOPNYC C 3fera-
30BbIM AN3M1EKTPUKOM. HOMMHaNbHOE 3HayeHue 3MeKTPUYECKOW eMKOCTU KoHAeHcaTopa C, AO/MKHO Haxo-
anTteca B nHtepsasie oT 40 go 150 nd® B 3aBUCMMOCTU OT YYBCTBUTE/ILHOCTU BbICOKOBOJIbTHOIO MOCTa, 4YTO
COOTBETCTBYET C/ieyloLemMy YC/10BUIO:

to* 4-10* 1>
n

KoathdomumeHT emkocTy no HanpshxeHnto KHE koHgeHcaTopa C, He 6oniee 5 10-6 %/kB. onpegensembiii
no chopmyne

KHE = | ~Cn* 1100/(L, - UJ, 2.

ra©C, — eMKOCTb M3MepuUTe/IbHOrOKOHAEeHcaTopa Npy BEPXHEM 3HAYEHUN NPUNIOXEHHOTO HanpsXXeHns. Nd;
— eMKOCTb N3MepuTeNIbHOIro KOHAeHcaTopa rnpu HKHEM 3Ha4YEeHUU NPUIOXEHHOIO HanpsXXeHus. nd;
Ky — BepxHee 3Ha4YeHne NPUIOXEHHOrOo HanpsXeHus. KB;
U, — HIKHee 3HaYeHune NMpuIioXXeHHOro HanpshXXeHns. KB:
1Y,,m1 — HOMUHa/IbHOE HarnpshXeHne n3MmepuTesibHOro KoHgeHcaropa. KB.
Yron ananektTpruyecknx notepb ~koHAaeHcatopa C, B AMana3oHe HOMUHa/IbHbIX HanpsbkeHuii U, He
6onee 5 ¢ 10-® pag, onpeaensemsbiii no dpopmysie

2 Pur
rae <p” — yrosi Mexay BEKTOPaMm HanpsbkeHUs 1 ToKa Npu NPOTeEKaHMM NepeMEHHON0 ToKa Yepe3 KOHAeHca-
TOp. paa.
TemnepaTypHbIli koadhduumeHT emkocTn TKE koHpeHcaTopa C, He 6onee 5 « 10-4 %IC. onpegensemblii
no chopmyne

TKE = p_S-{l00/(f -g.

roe — eMKOCTb KOHAEeHcaTopa npu BEPXHEM 3HaYeHUU TeMneparypbl. Nd;
C,,, — €MKOCTb KOHAeHcaTopa Npu HMKHEM 3Ha4YeHNn Temnepartypbl. Nd;

bl
I, — BepxHee 3HavyeHne Temnepartypsbl, *C;
I, — HMXHee 3HaueHne Temnepartypbl. ®C.
HecTabu/ibHOCTb v, EMKOCTU KOHAeHcaTopa C, He 6onee 5 10-6 %/4. onpefensemas no opmyne

C. =V, = |EINIOON(T .- 7-J. (5(

rae C, — eMKOCTb KOHAeHcaTopa B KOHEYHbI MOMEHT BpeMeHU. nNd:
Cj — eMKOCTb KOHEgHCcaTOpa B Ha4a/IbHbI MOMEHT BpeMeHu. Nd;
T* ““ KOHEYHbIN MOMEHT BPEMEHN, Y;
I, — HavYa/IbHbI MOMEHT BPEMEHN, Y.
2) H13KoBONbTHBIM (ONOPHBI) anekTpuvecknii KoHgeHcaTop C, BTOPUYHOM Lienn ¢ HOMUHa/TbHbIM

HanpspkeHnem (/554, He MeHee 10L/yq,, (Toe W,,, — U3Mepsiemoe BTOPUYHOE HanpshkeHwe), npeacrasnsto*
LWKMIACOBOW 3KpaHNPOBaHHbIM BbICOKO/IMHENHbI N BbICOKOCTaOW/IbHbI TPEX3NEKIPOAHbIA 31EKTPUYECKUIA KOH-

2
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LeHcaTop, BbIMO/IHEHHbI HA OCHOBE MIEHOYHOW TEXHOIOTMN U C UCMO/Ib30BaHNEM KEPAMUKUN, C HOMUHA/TbHbIM
3HavyeHneM OMoOpHOWN emkocTu C,, Bbl6MpaeMbiM B AuanasoHe oT 1000 go 5000 nd B 3aBUCUMMOCTU OT
YYBCTBUTE/IbHOCTY BbICOKOBOJIbTHOIO MOCTa 1 YA0BNETBOPSAIOLNM YC/TIOBUIO

. (B)

3Hoe

rae (Y, — HOMMWHa/IbHOE HanpshkeHe OrnopHoro koHgeHcaropa C,.

KoadhpmumeHT emkocTn no HanpsbkeHnto KHE onopHoro koHgeHcatopa C,, onpegensemsiii no doopmyne
(2). pomkeH 6bITb He 6onee 5 « 10-6 %/kB.

Yron gnanekTpuyeckmx notepb S ONOpPHOro koHgeHcatopa C, B Anana3oHe HOMUHa/IbHbIX HanpsxeHWi
Usuu- ONPEAENsieMblii no doopmyrie (3). AosmkeH GbiTb He 6onee 5 1 CU pag,

TemnepaTypHbIli koaddrumeHT emkocTu TKE onopHoro koHgeHcatopa C,. onpegensemblii no dopmyne
(4), bomkeH 6bITb He 6onee 5 « 10-4 %JI1C.

HecTabuibHOCTb V. €MKOCTM OMOPHOro KoHfAeHcatopa C, onpegensemas no dgopmyrne (5). Ao/mkHa
ObITb He 6osee 5-10"* %/u.

3) BbICOKOBO/IbTHBLIN MOCT, NpeAcTaBAAIOLWNI CO60 KOMMapaTop TOKOB C AMana3oHOM 3HA4YeHUin cpaB-
HMBaeMbIxX TOkoB OT 1£HpA0 50 HO-’A.cpabousii yactoTor 50 'y, M3MepsAowmin KoOadULMEHTbI MacluTabHo-
ro npeo6bpasoBaHus ot10.1 go 10000. yrnoB pa3oBOro caBura HanpshkeHusip,, B gmanasoHe o10400.1 pag. a
Takke obecneumBalowmii, B TOM YMc/ie C NOMOLbIO AONO/THUTETbHBIX MPU60POB, YHKLNN N3MepeHNs BTOPUY-
HOFO HanpsHKEHMSA C OTHOCUTENIbHOM MNOrpelHOCTbio +3 %, ero 4acTtoTbl C abCOAOTHOM MOrpeLHOCTLI0
1 0.05 'y, 1 KoadhdhULMeHTa NCKaXKEHNS CUHYCONAAIbHOCTU KPUBOW BTOPUYHOIO Hanpsi>keHNs B COOTBETCTBUM C
rOCT 13109.

Mpouecc namepeHns COCTOUT N3 ABYX 3Tanos.

MepBbI 3Tan 3aK/104YaeTCcs B ypaBHOBELUMBAHUN MOCTa, KOTrAa U3MepuTes/IbHbIM 1 OMOPHBbIY KOHAEeHcaTo-
Pbl MEHSAIOT MECTAMWN N OT OAHOr0 UCTOYHMKA HanpshxeHus, pasHoro (0,8...0.9)1Y, 4, 3anncbiBalOT NokKasaHus.
Ha aTtom 3Tane npoBOAAT ypaBHOBeLUMBaHVE BbICOKOBOJ/IBTHOIO MOCTa C Lefiblo onpefennTb MacliTabHbIl
KO3(hpULMEHT OTHOLIEHWNI TOKOB My, = M, (rae M, — MacwTabHbIn KO3I(PMULNEHT OTHOLIEHUS TOKOB ///,.
NpoTeKaloLWwmMxX Yepes OMopHbI U N3MEPUTESIbHbIA 3/IEKTPUYECKME KOHAEHCATOPbI), a Takke onpefensatoT 3Ha-
yeHveyrna pasoBorocaBuUra<p, =g/q(TABM,y,, — YronasoeorocaBUraTokoe.NpoTeKaoLLmxyepesonop-
HbI N U3MEPUTESIbHbIN KOHAEHCATOPbI).

Ha BTOpOM 3Tane NpoBOAAT ypaBHOBELMBaHNE MOCTa C NO4K/THOYEHEM NOBePSAEMOro npmbopa (Hanpu-
Mep. TpaHcdopmMaTopa HarnpsikeHus). Mpyn 3TOM Ha N3MepuTesibHbIA KOHAEHcaTop noaaroT HarnpsbkeHue 1/;,,..
a Ha OMOpHbIA KOHAeHcaTop yepe3 TpaHcopmaTop HanpsXeHUs — HanpshkeHne Ug,,,. Npu ycTaHOBNEHHbIX
3HaYeHNAX HanpsXXeHuli NPOBOAAT ypaBHOBELLUVIBAHME BbICOKOBOJ/IbTHOIO MOCTa C Le/Ibio OrnpefeninTb HOBble
3HAYEHMs1 MacLUTaGHOTO KO3M(ULMEHTA OTHOLEHWI TOKOB M, - M, ;. ® K, 7, (rae M., — mMaclutabHbIii koadp-
PULMEHT OTHOLLEHUSA TOKOB /,//;, NpOTeKaloWwmx Yepes OMNoOpPHbIA U U3MepUTENbHbIN 3/1IeKTPUYECKe KOHOEeHCca-
TOpbl. /Tyqp —W3MEPeHHbI MaclTabHbIli KOIMEPULNEHT M3MEPSEMOro TpaHC(opMaTopa HanpshkeHwsi), a
Takke OMNpeaensitoT 3HaueHve yrna rasoBoro CABUMA = ¢,y + <P, rp {TB€ &, uwy— Yron gasosoro casura
TOKOB, MPOTEKAOWMX Yepe3 M3MepUTesibHbIA 1 OMOPHOW KOHAEHCATOPbI. <P, ,—Yron (asoBoro casura
HanNpsHKeHWn NeEPBUYHON U BTOPUYHOW 06MOTOK NOBEPSEMOro TpaHchopmaTopa).

OnpegensaloT MOrpewHocTb KoadidhuumeHTa maclTabHOro npeobpasoBaHMs HanpsbkeHus (morpe-
HOCTb HanpshKeHWsl) NOBepPseMOro TpaHcdopmaropa HanpsbkeHus cv” . B NPOLEHTax, U MorpewHocTb yrna
pasoBOro cABura HanpsxeHus (YroByto NOrpellHoCTL) TpaHedopmaropa (Ad” 4, .). B pagmaHax nim MyHyTax,
no chopmynam: P

/ \

MKYKE 100 %)
U»o»

v
rae My, — MacwtabHbIi KO MULNEHT OTHOLLEHWS TOKOB, NOJTyYEHHbIM Ha NepBoM 3Tare:

M, — mMacluTabHblii KO3MLNEHT OTHOLLEHMS TOKOB, NOJTyYEHHbIV Ha BTOPOM 3Tane;
Ky i trp — HOMUH&/IbHBIA MacLUTabHbIA KO3((PULMEHT NOBEPAEMOTro TpaHC(opMaTopa HanpPsXXEeHNS.

*4TM =+ *2_ (8)
roe g, — yron q3a3OBOFO caoBura, I'IOI'Iy‘-IeHHbII7I Ha nepBoM 3Tane N3SMepeHus;
®3 — yron ¢pa3oBOro cABura, NoslyYeHHbIi Ha BTOPOM 3Tare n3amMepeHus.
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3.3 B cocTtaB ITICD BXOgAT criegytoume cpefAcTBa U3MepPeHUii, Mepbl 1 BcoMoratenbHoe o06opyao-
BaHwue:

- MCTOYHUK C MNMaBHbIM PErysiMpoBaHNEM HarpsXeHUs NepeMeHHOro Toka C napameTpamu: yacrtoTta /,
paBHas (50 + 0.05) lNy. Anana3oH perysimpoBaHusa BbICOKOro HanpsbkeHmsa U ot 0.1 go 550 kB. makcnmasibHasa
cuna nepemMeHHoOro Toka Harpysku /,, He MmeHee 0.05 A npu U- 550 kB. KoathULMEHT HECTAbUNLHOCTUN BbIXOA-
Horo HanpsbkeHuss K, He 6onee 1 %, HOPMbl KavecTBa BbIXOOHOIO HanpsbkeHWss — B COOTBETCTBUM C
FOCT 13109:

- Habop TPEXaNneKTPOAHbIX 3/1IEKTPUYECKMX BbICOKOBOJIbTHbIX (M3MepUTEbHbIX) KOHAEHCATOPOB C napa-
mMeTpamu. onpegensembiMn no copmynam (1)—(5). ANA HOMUHANbHLIX HanpsbkeHuid 1Y, = 0.1A>/3..
... 750n/3kB;

- Habop TPexasieKTPOAHbIX ANTIEKTPUYECKUX HU3KOBOJIbTHLIX (OMOPHbLIX) KOHAEHCATOPOEeC napamMeTpamu,
ornpegensaembiMmu nodpopmyiam(l)—(6). 4NA n3mepsaemMoro BTOPUHHOro HanpskeHns Uy ,-0.1/73... 0.4 kB:

* BbICOKOBO/IbTHbI 3TA/IOHHbIA MOCT C AManas3oHOM [OMyCcKaeMblX 3HaYEHU CU/bl NePeMEHHOIO TOKa
NPOMBbILUMIEHHOW YaCTOTbl NO HN3KOBO/IbTHOMY (OMOpHOMY) BXoAy OT 10 MKA 40 9 MA 1 MO BbICOKOBOJ/IbTHOMY
(n3meputenbHomy) Bxoay oT 10 MKA go 0.5 A. ¢ ypaBHOBelUMBaHNeM 3HayeHuli M, B Anana3oHe oT 0.02 go 20
(roe M, — BHYTpeHHUIi Anana3oH ypaBHOBELUMBaHUSA MaclUTabHbIX KO3MULIMEHTOB TOKa) U <L, B AnanasoHe
o1 0 go 3.0 « 10-3 pag (roe o> — BHYTPEHHWI Ayana3oH ypaBHOBELUMBaHUS YIr0B (pa3oBOro caBura TOKOB) U €
N3MepeHHbIMWN 3HaYeHUsIMN KoadhrLumeHTa MmaclutabHoro npeobpasosaHna K, B AnanasoHe ot 0.1 go 10000 n
yrna dasosoro casura g>, ot 0 go 0.1 pag.

3.4 [Amana3oHbl n3MepeHuii, obecnevnsaemble IMCI. cnegytoLime:

» K,—010.1 go 10000:

e <*Vr— 010400.1 paa.

HoMWHasIbHbIE 3HAYeHUs HanpskeHWst MNepPeMeHHOro TOoKa MPOMbILLIEHHONW 4acToTbl B KOTOPOM
BOCMNPOU3BOAATCA 3HayYeHns K, n <p,, ¢ nomoLubto IMC3. coctaBnawoT ot 0.1A/300 750/73 KB.

3.5 [TIC3 BocCnpousBoAUT 3HayeHUs K, CO cpefHeKBafpaTUYECKUM OTK/I0OHeHVeM (fasniee — CKO)
(KJ in 1.2 » 10-5> ¢ 0,8 « 10-° K, [ojp PV AECATU He3aBUCUMbIX WU3MEPEHUSX, C AOBEPUTESIbHBIMW rpaHnLaMm
HENCK/IIOYEHHOW cucTemaTmnyeckolr norpewHoctn 0 (KJ  2.47 «10-S npu [0BepuUTeNbHOW BepoATHOCTU
P - 0.95 rge K — M3MEPEHHbIN (paccUnTaHHbIn) KO3ULMEHT MaclwTabHoOro npeobpasoBaHns Hanps-
XKEHNSA.

Mpn aTom cTaHOapTHas HeonpeaesieHHOCTb KoahdumuveHTa MmacliTabHoro npeobpasoBaHus, oLeH1Ba-
emaa no tuny A. n,(K,) n 1.2 « 1(H + 0.8- 10-®K , .. CTaHgapTHas HeonpeaeneHHOCTb, OLeHMBaemas Mo
Tmny B, 04(K;)1.3-10-».

3.6 TTIC3 BocnpousBoauT 3HaueHust ¢ CKO — (g>,,) i 2 - 10" + 0.005(p,, (4, P4 NPV fAecaTv Hesa-
BUCUMbIX W3MEPEeHUsX C [OOBepuUTesIbHbIMU TpPaHULaMN HEUCK/TIOYEHHOW CUCTeMaTU4YeCKOW MNOorpewHocTun
O(ch,)#3.8 * 10-* paf npu AoBepuTENbHON BEpPosTHOCTU P - 0.95, rae <p,, s, — U3MEPEHHbIN (paccunTaHHbIi)
yrosn (pasoBoro casura.

Mpn aTOM cTaHAapTHasA HeonpeaesieHHOCTb pe3yribTata U3MepeHus yrna gpasoBoro cABura, oLeHuBae-
mMas no tuny A. u,(<p,) 2 ¢ 10-5 ¢ 0.005" mw, Paa. CTaHaapTHast HeonpefeneHHOCTb pesysbTara UsmepeHus
yrna casoBoro cAsura, oueHmsaemMas no tumny B. ny(d,)2.0 « 10-° pag,

3.7 HectabunbHoctb [TICD vy (K,) i 1.0 10~ %/rogq npu BocnpoussedeHun K, un v, (<p,) #
v 1,0 10*5 pag/roq npv BocnpounsseaeHnn?,

3.8 [na obecrneyeHuss BocnpoussBegeHusa eanHuy, K, n 4>, ¢ yka3aHHOM TOYHOCTbIO HEO6XOAMMO BbIMNO1-
HATb NpaBuia XpaHeHnsa 1 npumeHeHna MC3. yTBepxAeHHble B yCTaHOB/IEHHOM MOPAAKE.

3.9 ATtTecTtauuto IMCO npoBOJAT NO YTBEPXAEHHOW B YCTaHOB/IEHHOM MOpPSAKE METOAUKE He pexe
O[HOro pasa B rog.

3.10 TTC3 npumeHAOT ANnA nepefayn egmHny K, 1 <p,, BTOPMYHOMY 3Ta/IOHY M paboumm 3TasloHam u
Mepam 1-ro paspsfa C UCNosib30BaHMEM HY/1IEBOrO MeToAa NP HENMOCPEeACTBEHHOM CIUYEHUN.

n [Mma)

4 3JTasIoH cpaBHeHUA

4.1 3Ta/IOH CpaBHeEHUS NpefHasHayeH 419 BOCNPOU3BeLeHUs, XPaHeHUs 1 nepefaydv eanHul, Koaddu-
uneHTa MacltabHoto npeobpasosaHun K, B gnanasoHe 3HadeHui oT 0.1 go 2000 n yrna ¢pasosoro casura g>, B
nnanasoHe ot 0 o 0.1 paf 3/1eKTPUYECKOro HanpsKeHWs NepemMeHHOro Toka MPOMbILL/IEHHOM YacToTbl Mpwu
HOMUHa/IbHbIX 3HadyeHnax oTO. 1/.[ ao 110/73 kB.

4.2 B cocTaB 3Ta/IOHa CpaBHEHWS MOTyT BXOAWUTb Crliefytowme cpeacTsBa N3MepPeHWiA 1 BcnomoraTtesb-
Hoe o6opyaoBaHue:

e TpaHcrnopTabesibHbI UCTOYHUK C NNaBHbIM PEry/iMpoBaHNEM HanpsXXeHUsi NepemMeHHOro Toka 4acTo-
Toi . paBHoW (50 + 0.05) Ny, ¢ grMana3oHOM BbIxogHOro HanpsbkeHms U oT 0 go 100 kB, makcumManbHO cuioii
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nepeMeHHOro Toka Harpysku /,, He meHee 0.02 A. npu HanpsbkeHun, paBHoMm 100 KB. kKoathpmumMeHTOM HecTa-
6UBHOCTN BbIXOAHOrO HarnpsbkeHus K., He MeHee 1 %. HOpMaMuM KayeCcTBa BbIXOAHOIO HanpsXXeHns—. COOoT-
eetcTBUMcl OCT 13109;

¢ TPEX3NMEKTPOAHbIA 3M1EKTPUYHECKNI BbICOKOBO/IbTHLIN (M3MepUTesbHbI) KOHAEHCATOP C napamMmeTpa-
Mu. onpegensieMbimn no oopmysnam (1 >—(5). B gnanasoHe HanpsixeHwuii o 100 kB;

e TPEX3NeKTPOAHbIi 3/1eKTPUYECKMIA HU3KOBOJ/bTHbIN (OMOpPHLIA) KOHAEHCaTope napameTpamMu.onpeje-
nsembiMun no goopmysiam (1)—(6). B guanasoHe HanpsbkeHuii 0o 1 kB;

e TpaHcrnopTabesibHbI BbICOKOBO/IbTHbIV 3Ta/IOHHbIV MOCTE AMana3oHOM [0MyCKaeMbIX 3HaYeHUACUbI
NepemMeHHOro Toka NPOMbILL/IEHHOM YaCcTOTbl NO HU3KOBOJIbTHOMY (ONOPHOMY) BXoAy OT 10 MKA o 9 MA 1 no
BbICOKOBO/IbTHOMY (M3MepuTesibHoOMy)exoay oT 10 MKA 00,5 A. cypaBHOBeLLMBaHMEM 3HavyeHUn M, B guana-
30He o1 0,02 go 20 n <p” o1 0 o 3.0 10~3 pag n ¢ AManasoHOM U3MepsieMbIX 3HaveHuin K, B uHTepsasne ot 0.1
00 2000, aTatokBeAMana3oHOM U3MepPsSeMbIX 3Ha4YeHW ¢, B uHTepBase ot 0 o 0,1 paga.

4.3 [nana3oHbl U3MepeHunii, o6ecrneynBaeMble 3TaA/IOHOM CPaBHEHWS, CreaytoLwue;

* K,— ot 0.1 go 2000;

e ,, —O0T Oge 0.1 paga,.

HoMuHasbHble 3HAYeHUSA HanpPsXXeHUs MepeMeHHOro ToKa NPOMbILWNEHHOM YacToTbl (Y,,,,. B KOTOPOM
BOCMNPON3BOAATCA 3HaYeHns K, 1 % C NOMOLLbIO aTasioHa cCpaBHeHUs, cocTassaoT oT 0.1/73p0 110/V3 KB.

4.4 JTasIoH CpaBHeHUsi BOCNpPou3BOAUT 3HadeHust K, ¢ CKO (K,) s 1.2 10~8 ¢ 0.8 109 K, 4., NpW
[ECATUN He3aBUCUMbIX W3MEPEeHUSAX C [OBEepUTENIbHbIMU TpaHULaMM  HEUCK/IHOYEHHOW CcucTeMaTUyecKoi
norpewHocTn 0(K,,) £2.47 10-8 npu goBepuTesbHON BepoATHOCTM P-0.95.

Mpu aTOM cTaHgapTHas HeonpeaesieHHOCTb KoadhdmumeHTa macwTabHoro npeobpasoBaHus, OueHMBa-
emasa no tuny A. u,(K,) £ 1.2 « 108 ¢ 0.8- 10-*K, CraHgapTHas HeonpefeneHHOCTb, OLeHMBaemas Mo
Tvny B.ilh(KJ£L1.3 10-5.

4.5 3TasI0H cpaBHeEHUA BOCNPON3BOAUT 3HaveHns d,, ¢ CKO (dp,)E2 10~° ¢ 0,005 P usn1 PAA NPY gecst-

TV HE3aBUCUMbIX U3MEPEHUSX C AOBEPUTESIbHLIMU FPaHNLAMN HEUCK/TIOHYEHHOW CUCTeMaTUYecKon abCcosoT-
HOW norpewHocTn 0 £3.8 10" pag npu goBepuTesnibHOM BeposaTHOCTM P - 0.95.

Mpu aToM cTaHgapTHas HeonpefeneHHOCTb pesdyfbTara U3MepeHus yriia ha3oBoro cABura, oueHuBsae-
Mast no tuny A. n(d,)E2 « 10-6 ¢ 0.005 (ow| PAA; CTAHAAPTHAsA HeonpeAeneHHOCTb pesy ibTaTta sMepeHust
yrna pasoBoro casura, oueHnsaemas rno tuny B. o,{d,)£2.0 10~*pag.

4.6 HecTtabwunbHOCTb 3TasloHa cpaBHeHWs 3a rof Y (K,)E1.0-10-°%/rog npu BocnpousseneHunK, m
Vo (¢0,)£1,0 10*5 paa/ron npu BOCNPON3BEAEHNN .

4.7 ATTecTaumio aTasioHa CpaBHEHWS NPOBOAATNOYTBEPX34EHHON B YCTAHOB/IEHHOM MOpPsSAKe MeToAuKe
He pexkxe 04HOro pasa B rog.

4.8 3TaNIOH CpaBHEHWUS MCNOJIb3YIOT B KAYeCTBE BO3MMOI 3Ta/IOHHOW YCTaHOBKW AJ/15 NPOBEAEHNS CNK-
YeHUN.

5 BTOpPMWYHbIA 3TaSI0H

5.1 BTOpWYHbLIN 3Ta/IOH NpeAHa3HayeH A/ BOCMNPOU3BEAEHUSA, XPaHEHUS N Nepefayn eguHnL, Koaddu-
UMeHTa MacltabHoro npeobpasoBaHus B guana3oHe o10.1 ao 10000 v yrna ¢a3oBoro casura B gvanasoHe oT
0 no 0.1 pan Hanps>keHUs NepeMeHHOro TokKa Mpu HOMUHasIbHbIX 3HayeHuax ot 0.171/5 po 750/- kB npo-
MbILL/IEHHOM YaCTOTbl.

5.2 B cocTaB BTOPUYHOIrO 3TaJ/loHa BXOOAT crliedylowue cpefcTBa M3MepeHuii u BcnomoratesibHoe
ob6opypnoBaHue;

* WCTOYHWK C MAaBHbIM peryMpoBaHMeM HarnpshkeHUss MepemMeHHOro TokKa 4acToToi /. paB.-
Ho# (50 £ 0.05) I' U. ¢ AnanasoHOM BbIXOAHOro HanpsxeHnsa 1/0710 go 550 kKB. Harpy304HO CnOCO6HOCTLIO /, He
meHee 0,05 A. cTabU/IbHOCTLIO BbIXOAHOIO HanpshkeHnsa K, He 6onee 1 % n HOpMamu KavecTBa BbIXOAHOTO
Hanps>keHuns B cooTeeTcTBUM ¢ TOCT 13109;

e MacwTabHbIil eMKOCTHbIN npeobpasosaresibc Kot 0.1 go 10000 Nd,010001.5-10*2 pas. ¢ napamer-
pamu. onpegensieMbivMn no doopmynam (1)—(6). Ha HanpsixeHue 1/,,,, oT 0.1 A/3 Ao 750-"3 k8 1 nNpeobpasoBa-
Tellb TOK—HanpsXXeHne ¢ BbIXOAHbIM gnanas3oHom Cl,,,, 0T 0,1/°3 o 0.4 kB;

* MPUBop cpaBHEHUA C AuanasoHamn namepeHusa X,o010,1 go 10000 n ot 0 goO, 1 pad. Ha HanpsxeHue
n2-om 010,1A/3000.4 KB.

5.3 [Aumana3oHbl U3MepeHnii, obecnevrBaemMble BTOPUYHbIM 3Ta/IOHOM, Creayrowme:

—ot 0.1 go 10000;

e ¢,—0T0 a0 0.1 pag.
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HoMuHasibHble 3HaYeHUS HanpsXKeHWs MepPemMEeHHOro ToKa MPOMbILMEHHON 4acToTbl Wy, € KOTOPOM
BOCMNPOU3BOAATCA 3HaYeHns K, 1 <p,, C MOMOLLIbIO BTOPUYHOIO 3Tas10Ha, coctassiatoT ot 0.1/-/3a0 750/J33 kB.

54 BTOpuYHbI/ 3TasioH BOCNpomM3BOAUT 3HayeHus” cCKO (K, )£E3,6-10-5 + 2.4 10-° npu pecs-
TW HE3aBUCUMbIX U3MEPEHUSAX, C AOBEPUTESIbHBIMWU FPaHULAMM HEUCK/IHOYEHHOM CUCTeEMaTUYeCcKol norpe-
HocTu O(K,)E7.41 « 10*s npu foBepuUTeNIbHOW BeposATHOCTU P-0.95.

Mpu aTOoM cTaHAapTHas HeonpeaeneHHOCTb KoadhdhmymeHTa MaclTabHOro npeobpasoBaHus, OLEeHUBa-
emas rno tuny A, n, (KJ £ 3.6 + 10' + 2.4 10* CraHAapTHas HeonpeaesieHHOCTb, OoLeHnBaemas no
Tmny B. ng(K,)£3.9 m 10-6.

5.5 BTOpWYHbI 3Ta/IOH BOCNPOU3BOAUT 3Ha4YeHus g», ¢ CKO(<p,) £6 « 10¢ + 0,015<p,pym PB4 Npy AecATn
He3aBUCUMBbIX U3MEPEHUSAX C AOBEPUTESIbHBIMU FPaHNLaMN HEUCK/IFOYEHHON CUCTEMaTUYeCKOl MOrpeLHocTn
Q(<pJ £1.14 1CI'“ pag npwn goBepuTenbLHOM BeposTHOCTM P = 0.95.

Mpn aTOM cTaHAapTHasA HeonpeaesieHHOCTb pe3y/ibTarta N3MepeHus yrna as3oBoro cABura, oueHvBae-
mast no Tuny A. v, (<) £6 « 10~* ¢ 0.015 %,,,,, Paj: cTaHgapTHas HeoNpeLeIeHHOCTb pe3ybTara M3mMepeHus
yrna ¢pasoBoro casura, oueHnsaemas no tuny B. v, (<p”) £6.0 m 10~ pag,

5.6 HecrtabunbHOCTb BTOpUYHOro 3aTtasioHa Vv, (K,) £ 1.0 10~ %/rogq npwu BocnpousBegeHun K, u
Vo(<p,) £1.0 « 10-* pag/rof npu BOCrnpoussefeHnmn <p,,.

5.7 ATTecTauuio BTOPMYHOro 3TasloHa NPoBOAAT NO YTBEPXAEHHOW B yCTaHOBJ/IEHHOM NOPSAKE MeTOAN-
Ke He pexxe oHOro pasa B rog,.

5.8 BTOpWYHbLI/ 3TaNOH MPUMEHAIOT ANA nepefjadn eauHuy, K, n paboyum atanoHam 1-ro paspsga
MeTO[0M HENOCPEACTBEHHOIO C/IMYEHUSA N C/IMYEHUSA C UCMNOJIb30BaHeM NpmMbopa CpaBHEHMS.

6 Pabouuve 3Ta/10HbI

6.1 Pab6ouue 3TasioHbl 1-ro paspsga

6.1.1 Pabouve aTasioHbI 1 -ro paspsaga npegHasHayeHbl 419 U3MEPEHNUS, BOCMPOU3BEAEHNSA, XPAHEHNSA U
nepegayv egmnHuL, koadrumeHTa macltabHoro npeobpasosaHus K, 1 yrna pasosoro casura <p,, asieKTpuyec-
KOrO HarpsbkeHUs rnepemMeHHoOro Toka NpOoMbILIEHHOW YacToTbl. Paboune atasioHbl 1-ro paspsga npuMeHsoT
015 NpoBefeHNs KasIMbpoBKM 1 NOBEPKU pabounx 3Ta/IOHOB 2-T0 paspsga 1 paboynx cpeacTs U3MepeHNii.

6.1.2 [unana3oH nsmepeHus K, coctasnset ot 0,1 go 10000.

6.1.3 [wnana3oH namepeHna” coctasnset ot0400.1 paa.

6.1.4 HomuHanbHblEe 3HAYEHUS HaNPsSHXXEHUS NepemMeHHOro Toka MPOMBbILL/IEHHOW YacToTsl l/i,;. B KOTO-
pOM BOCMPOU3BOAATCA 3Ha4YeHUsA K, ,n%c nomMoLlblo pabounx aTanioHoB 1 -ro paspsaga, coctasnsaoT oT 0.1 a/s

Ao 750/V3 kB.

6.1.5 T[lpeaesibl OCHOBHOW [OMYCKAeEMO NOrpeLHoOCTN 3Ta/IOHOB 1-ro pa3psga cregyrowme:

= 0.015%... 0,05 %: A% = 9-10'5...3 « 10" pag.

6.1.6 TMoBepky pabounx 3TasIOHOB 1 -ro paspsga NpPoBOAAT N0 YTBEPXKAEHHOW B YCTAHOB/IEHHOM NMopsake
MeTOAMKe B COOTBETCTBUM C YCTAHOBJ/IEHHBIM MEX/T0OBEPOUYHbIM MHTEPBA/IOM, HO HE pexke O4HOro pasa B 2 roaa.

6.1.7 Paboune aTa/IoHbI 1-ro paspsga NPUMEHSAIOT 418 nepefayun eguHvl K, n <p>, pabounm stasioHam
2-ro paspsga MeTo40oM HENOCPEACTBEHHOIO C/IMYEHUS U CIIMYEHNS C UCMO/Ib30BaHNEM NpMbopa cpaBHEHUS.

6.2 Pabouue 3TasIOHbI 2-TO paspsga

6.2.1 Pabouune aTa/IOHbI 2-r0 paspsja npegHasHavyeHbl 4719 BOCMPOU3BEAEHUSA, XPaHEHUA N nepefayn
eAuHuL, KoahdrumeHTa macltabHoro npeobpasosaHns K, 1 yrna gasosoro casura « HanpskeHns nepemeH-
HOr0 TOKa MNPOMBbILL/IEHHOW YacToTbl. Paboune aTasloHbl 2-ro paspsia NPUMEHSIOT 419 NPOBEAEHUSA Ka/IMOGPOB-
K1 1 MOBEPKM pabounx cpeiCcTB N3MEPEHUIA.

6.2.2 [Anana3oH namepeHusn K, coctasnset ot 0.1 go 10000.

6.2.3 [Anana3oH nsmepeHusa” coctasnset ot0400.1 paa.

6.2.4 HOMWHasIbHble 3HaUYEHUS HaMNPSXXEeHUA NepemMeHHOro Toka NPOMbILIEHHOR YacToTsl (Y,,,. B KOTO-
poM BOCNPOM3BOAATCA 3HaYeHns K, n % C nomoLybio paboymx 3Ta/IOHOB 2*ro paspsga, coctasniatoT oT 0.1 a/s

b0 750/V3 kB.

6.2.5 KnaccbiTouHocTu(KT)aTanoHoB2-ropa3psaga — 0.05:0.1 nol0OCT23625nMOCT  1983.anpepge-
Nlbl OCHOBHOI f0MyckaeMol NOrpelHOCTN 3Ta/IOHOB 2-T0 paspsga (M3MepuTesibHbIX KOMIJIEKCOB) Criefyto-
wme:™* 0,05%...0.1 %: A<{\, = 2.7+ 10*4...9 -10*4paga.

6.2.6 [loBepKy pabounx aTa/IOHOB 2-ro paspsga NpPoBoAAT NO YTBEPXAEHHON B yCTaHOB/IEHHOM MNopsiaKe
MeToAMKe B COOTBETCTBUNCYCTAaHOBMEHHbIM MEXNOBEPOUHbLIM MHTEPBA/IOM, HO HE pexe 04HOro pasa B 2 roga.
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6.2.7 Pabouue aTanoHbl 2-ro paspaga NpUMeHSIoT A1 nepefayv egmHnu K, n % pabounm cpeacrsam
N3MepeHnin MeTO40M HENOCPeACTBEHHOTOC/IMYEHUSA N C/IMYEHUS C UCMNOJIb30BaHeM Npubopa cpaBHEHUSA Un
[BYXKaka/IbHOro BofibThasomeTpa.

7 Paboune cpeacTsa NamMepeHuii

7.1 Pab6ouve cpefcTBa M3MepeHUi NpeaHasHavyeHbl A1 U3MEePEHNS BbICOKOrO HamnpshXeHUs nepemeH-
HOro TOKa MPOMbILL/IEHHOV YacTOTbl MOCPeACTBOM ero NpeobpasoBaHns C N3BECTHLIMU 3HAYEHUSAMN Ko3dhdu-
LumeHTa MmacwtabHoro npeobpasoBaHus K, n yrna gpasosoro casura <,

7.2 [Onana3oH namepeHus coctasnsget ot 0.1 go 10 000.

7.3 [Anana3oHusmepeHmx”~coctasnaetotr0400.1 paa.

7.4 HoOMMVHaNbHbIe 3HAYEHMS HaMpPsHXKeHUA NepeMeHHOro Toka NPOMbILIEHHOM YacToTbl L,g,,.eKOTOpoM
BOCMNPON3BOAATCA 3HayeHus K, M C nomouwbio pabounx cpeacts uamepeHwuii, coctasnsoT ot 0.1A/3 go
750/"3B.

7.5 Knaccbl TO4YHOCTM pabounmx cpeacTB uamepeHuii —0.2; 0.5; 1.0; 3P: 6P no FOCT 23625 u
Ir OCT 1983. a npegesibl OCHOBHOW A0MYCKaeMoW NOrpeLHocTn pabounx cpeacTs N3MepeHuin (M3mMepuTesIbHbIX
KoMMekcoB) cregytouime: </, = 0.2%... 10%:A<p,*8 10*4... 2.7 10**pap,

7.6 ToBepKy pabounx cpeacTB namepeHnii nposogsat no NOCT 8.216 B COOTBETCTBMN C YCTAaHOB/IEHHbIM
MeXMOBEePOUHbIM NHTEPBA/IOM, HO HE pexe OA4HOro pasa B 16 ner.
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MpunoxeHne A
(o6s3aTENbHOE)

FocypgapcTBeMHas NOBepPOYHasa cxema Ansi CpeAcTB U3MepeHnin KoaghdmuymeHTa
MacLTabHOro NpeobpasoBaHus U yrna oasoBoro cApura HarnpsbkeHUs NepeMeHHOro Toka
NPOMbILLIEHHOM YacToThbl B gnana3oHe ot 0,1/>/3 go 7501-JZ k8

MoBepoyHasa cxema Ans cpencTB U3MepeHuii KoadhduruyeHTa MacliTabHOro npeobpasoBaHMs 1 yria pasoBoro
cABUra HanpshkKeHus NepeMeHHOro Toka NPOMbILLIEHHOW YacToTbl NpeAcTaB/ieHa Ha pucyHke A.l.
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YK 621.3.089.6.006.354 OKC 17.020 T84.8

KntoueBble cnoBa: KoadhdumuveHT MacwrtabHoro npeob6pas3oBaHus, yTon pa3oBoro casura, nNoBepoyvHas
CcXxema, rocyfapCTBeHHbI MEPBUYHbLIA CheunasbHbIA 3TasloH, 3Ta/IOHHOE CPeACcTBO WM3MEpPeHWiA, pabouyee
CpeACcTBO M3MepeHWi
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KoppekTop U.H. MapwwnHa
KomnbloTepHas BepcTka U.A. HeneukoHown
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