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HAUWOHA/NBbHBIN CTAHOAPT POCCUMNCKOWN ®EJEPALUNN

SJIEKTPOOBOPYANOBAHUE N STEKTPOYCTAHOBKWM NMEPEMEHHOI O TOKA HA HATMPAXEHWE
3 kB /1 BbILLE

MeToabl n3mMepeHuns Npu NCNbITAHNAX BbICOKUM HanpsXXeHnem

Electric equipment end mate Ha tons tor 3 kV end higher. Measuring methods during high-voltage teats

Jata BBegeHnsa — 2014—01—01

1 O6nacTtb NpUMeHeHUs

HacToswmin ctaHAapT pacnpocTpaHseTcs Ha u3MepuTe/bHble CUCTEMbI U UX KOMMOHEHTbI, NCMOMb3ye-
Mble A8 U3MEePEHNS BbICOKUX HanpsikeHuii 1 60NbLINX TOKOB B MPOLECCe UCMbITaHWi MOCTOAHHbLIM U nepe-
MEHHbIM HanpPsHXKeHUAMU, HanpsHXXeHNAMU rPO30BOro U KOMMYTAaLMOHHOIO UMNYbCa, a Takke ANS UCTbITaHn
UMMNYNbCHbIM TOKOM, UNW UX KOMBUHaumammn, cornacHo (EC 60060-1.

Mpepensl HeornpeaesieHHOCTENM N3MEpPEHUIA, YCTaHOB/IEHHbIE B HACTOsLLEM CTaHAapTe, pPacnpocTpaHs-
IOTCA Ha YPOBHU UCMbITATe/IbHbIX HanpsbkeHui, ykazaHHble B TOCT P M3K 60664.1—2012 MNoNoXeHUs Ha-
CTOAILLEro crtaHgapTa NPUMEHUMbI TakKke M K 60/iee BbICOKMM YPOBHAM WCMbITAHUSA, HO B 3TOM Crlyyae
HeonpeaeneHHOCTN n3MepeHNs MoryT ObiTb BbiLLe.

HacTtosawwmin ctaHaapT:

- flaeT onpejenieHnsa K UCNosib3yeMbIM TEPMUHAM:

- onncbIBaeT MeTOAbl OLLEHKM HeonpeaeneHHOCTeN BbICOKOBO/IbTHbIX N3MEPEHWIA:

- ycTaHaBMBaeT TpeboBaHWsA K U3MepuUTe/IbHbIM CUCTEMAM;

* ONUCbIBaEeT MeTOAbl Ka/IMGPOBKM N3MEPUTESTIbHOW CUCTEMbI U NPOBEPKN €€ COCTaBHbIX KOMMOHEHTOB:

- ONUCbIBAET Mnpoueaypbl, B COOTBETCTBUM C KOTOPbIMW MOJIb30BaTe /b MOXET [OoKa3aTb COOTBETCTBUE
N3MepUTENIbHOM cucTeMbl Tpe6OBaHMAM HACTOSALLEro cTaHaapTa.

2 HopmaTMBHbIE CCbIJIKN

8 HacTosilem cTaHOapTe UCMOo/b30BaHbl HOPMAaTMBHbIE CCbIMNKW Ha cneayroLye cTaHaapTbl:
FOCT P 55191—2012 MeToAabl MCNbITaHUi BbICOKMM HamnpsbkeHUeMm. M3MepeHnss YacTUYHbIX pas3psi-

nos
FOCT P M3K 60664.1—2012 KoopauHauus nsonaumm ans obopyaoBaHns B HU3KOBO/Ib THbIX CUCTe-

Max. HacTb 1. MpuHUmnbl, TpeboBaHUsA 1 UCTbITaHUs

MpumeyaHune — lMpu NONb30BaHMN HACTOSILLMM CTaHZAPTOM Leniecoo6pasHo NpoBepuTb AeliCTBME CCbIIOY-
HbIX CTaHZapTOB B WHJIOPMAUVOHHOW cuUCTEME OO6LLero Mosib30BaHUsi — Ha odMuMasibHOM cailite ®efepasibHOro
areHTCTBa MO TEXHUYECKOMY PEry/iMpoBaHui0 U METPOSIOrMM B CeTU VIHTEPHET UMM MO eXerogHo nsgaBaeMoMy MHdopma-
LIMOHHOMY yKaszaTe/sito «HaunoHasibHble cTaHAapThl B. KOTOPbIW OMy6/IMKOBaH MO COCTOSIHUIO Ha 1 siHBapsi TEKyLLero roga, u
Mo COOTBETCTBYIOLLMM EXEMECSUYHO WU3AaBAEMbIM WHHOPMALMOHHBLIM YyKasaTensiM, Ony6/IMKOBaHHbIM B TEKYLEM roay.
Ecnn cCbINOYHbIN cTaHZapT 3ameHeH (M3MeHeH), TO MpU MOJSIb30BaHWW HACTOSALWMM CTaHAAPTOM CrieflyeT PYKOBOACTBO-
BaTbCA 3aMEHSIIOWUM (M3MEHEHHbIM) CTaHAAPTOM. EC/M CCbINIOYHBIV CTaHAapT OTMeHeH 6e3 3amMeHbl, TO MOJIOXEHNE, a KO-
TOPOM [iaHa CCblsIKa He HEro, MPUMEHSIETCS B YacTW, He 3aTparvBaloLLeil 3Ty CCbI/IKY.

WN3pgaHve ocurumnansHoe
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3 TepMuHbI, onpeaeneHns n o603Ha4YeHus

B HacTosweM cTaHAapTe NPUMEHEeHbI cnefyolme TepMUHbI C COOTBETCTBYIOLWMMUY OnpeaesieHUAMMU.
3.1 V3amepuTesibHble CUCTEMBI

3.1.1 wusmepuTenbHas cuctema (measuring system): ®PyHKUMOHa/IbLHO O06bEeAMHEHHbIE cpeacTBa U3-
MepeHuin 1 BCnomoraTesibHble YCTPOCTBa BbICOKOIO M HU3KOTO HamnpshkeHUsl, UMetoLme onpeaesieHHoe pas-
MeLLleHNe W COeAVHEHHble KaHa/laMu CBSI3W, NpeAHasHayeHHble A7 npeobpasoBaHMs U onpepeneHns
napaMeTpOB BbICOKOFO HamnpshKeHusl, a Takke nporpaMmHoe obecrneyeHune, UCMOb3yeMoe 47151 ONTUMM3aLmm
nnn/v pacyeToB pe3ybTaToOB N3MEPEHUIA, EC/TN OHO ABMSIETCSA COCTABHOWM YaCTbi0 U3MEPUTESIbHOM CUCTEMbI.

MpnmeyaHune 1—M3meputenbHasa cuctema o6bI4YHO BKIOYAET Creayowme KOMNOHEHTbI:
* npeobpa3oBaTesibHOe YCTPOWCTBO (nNpeobpas3oBaTesib) C BBOAaMM, HEOOXOOUMbIMW A1 MNOAK/IOYEHUS 3TOrO

yCTpOI7ICTBa K 06'beKTy NCMNbITaHNA NN K Uuenn HanpsaXxeHna (TOKa) 1 K 3a3eM1eHnto, 1 BbiBOAaMWN ANA NOAKNKOYEHNUA CUCTE-
Mbl nepegayn N3aMmepAaemMoro curHana:

- cucTemy nepegavn M3MepsieMoro curHana (KaHana cBsi3v), COefMHAILYI0 BbIXog npeobpasoBaTesia ¢ BXOAaMu 13-
MepuUTeNbHbIX NPUOGOPOB (MOKa3bIiBAOLWMX U/MNN PErUCTPUPYIOLLNX) C UX aTTeHtoaTtopaMu (Mpy Hanuum), a Takke C orpa-
HNYMBAIOLLMIMW 1 COTNACYOLWMMN CONPOTUBNEHNAMUN NN LIENAMMN:

e M3MepuTesbHbIA NpuGop (MokasbiBalOWMA U/MNN perncTpupytoLimit)amectec No6bIMU COEAMHEHUSIMU K UCTOYHU-
Ky JIMTaHusI.

MpnmevaHne 2 — Vi3mepuTenbHblE CUCTEMbI, BK/IOYaloLWMe TO/IbKO HEKOTOPbIE U3 BbIWEYNOMAHYTbIX KOMMO-
HEHTOB W/IN OCHOBaHHbIE Ha HeCTaHAAPTHbIX NMpUHUMNax, AoNyCTUMbIl, €C/1lM OHU YyOAOBNETBOPAKOT TpeﬁOBaHMﬂM K TOYHOC-
TWU. YKa3aHHbIM B HacTosdLlleM CTaHOapTe.

MpumeyaHne 3 — Ha TOYHOCTb U3MEPEHUI MOryToKasbleaTb B/IMsIHME OKpyXarowas cpefa, a KoTopoi Haxo-
ONTCA N3MepuTenbHas CUCTeMa, HaxoAsWMecs Nnof HanpshkeHMem BO3AYLUHbIE MPOMEXYTKN U 3a3eMJIEHHbIE 3/IEMEHTbI a
HeWN. a Takke NPUCYTCTBME INEKTPUYECKNX NN MarHUTHBIX NOoa.

3.1.2 nacnopT uameputenbHoi cuctembl (record of performance of a measuring system): Nogpo6-
HbIli MepeyYeHb XapaKTepUCTUK, COCTaB/SEMbIN NOJ/Ib30BaTE/IEM, ONUCbLIBAOWMWIA N3MEPUTENLHYHO CUCTEMY U
noaTeepXxaaroLwuii, 4To cobnoaeHbl TpeboBaHMA HAaCTOSLEro cTaHAapTa.

MpumMmeuvyaHne 1— TllacnopT BKIOYaeT a ceb6s: pe3ynbTaTbl NMEPBUYHbLIX UCMbITaHWI onpegeneHnss pa6oumx
XapaKTepucTuk, rpadrk nx nNpoBefeHNsi, a Takke pe3ysibTaTbl KaXA0ro Nnocriefyowero 3KCcnayaTtauyMoHHOro UCNbITaHUs 1
3KCMnlyaTauMOHHON NPOBEPKN (MOBEPKN).

MpumMeuyaHue 2—B NacnopTe A0/MKHbI ObITb YKa3aHbl:

1) HaumMeHOBaHWe, TUMN U NPUHLMNNANIbHAA CXEME U3MEPUTE/IbHOW CUCTEMbI C yKa3aHMEM BXOASALWMX B Hee Hau-
MeHOoBaHUI 1 TonoB coC'TlaBHbIX 3NeMeHTOoe:

2) BWA. pasmepbl U MNOJIOXEHNE NOABOAKM K NPpeo6pa3oBaTe/IbHOMY YCTPOWCTBY:

3) onvcaHue KOHTYpa 1 NPOBOAOB 3a3eM/IEHUS:

4) TWN 1 AYHA COeAVHUTENBHOrO Kabessi. a Takke 3HaYeHWs1 MOMHbIX CONMPOTMVBEHUA NPUCOEANHEHHBIX K HEMY
3/1EMEHTOB.

MpumeyaHune 3—Paboure xapakTepnUCTUKN AO/DKHbI ObITb CAeayoLMuU:
1) Agnanas3oHbl N3MepseMbIX BEINYMNH:
2) HOMWHa/IbHble 3HAYeHNSI MacLITabHbIX KO3(PULNEHTOB N3MEPUTE/TIbHON CUCTEMBI U:

2a) HOMWHa/IbHblE 3HAYeHUs MaclTabHbIX KO3(PUUMEHTOB Npeo6pasoBaTeNlbHOro yCTPOCTBE, BXOASLLEro e
COCTaB U3MepUTENbHOWN CUCTEMBI:

26) HOMUHasIbHble 3HAYeHWs1 MacLUTabHbIX KO3((PULMEHTOB CUCTEMbI Nepefayn U3MepsieMoro curHana oT npe-
06pa3oBaTeNbHOIO YCTPOCTBA K USMEPUTE/bHLIM NPUGopam.

2B) HOMUWHasIbHble 3HAYeHWsl MacllTaGHbIX KO3(MULMEHTOB U3MEpPUTE/bHbIX NPUGOPOB, BXOAALWMX B COCTAaB
n3MepuTenLHOO CUCTEMbI:

3) npegfenbl HeonpeaeneHHOCTU (MOrpeLHOCTY) U3MEPUTE/BLHON CUCTEMbI U:

3a) npegenbl HeornpegeneHHocTU (MOrpewHoOCcTU) MaclTabHbIX Ko3dUUMeHTOB npeobpa3oBaTe/IbHOro
yCTpol)cTaa. BXOASILLENO € COCTaB U3MEPUTENbHON CUCTEMBI.

36) npegenbl HeonpeAeneHHOCTU (MOrpeLHOCTU) MacllTa6HbIX KO3MULMEHTOB CUCTEMbI Mepejayn M3mepsi-
eMoro curHana:

3B) npefenbl HeonpeaeneHHOCTY (MOrpelHoCcTY) U3MepUTENbHBIX NPUGOPOB, BXOAAWMX B W3MEPUTENbHYH
cucTemy.

3.1.3 cepTudmumpoBaHHas usmepuTenibHas cuctema (approved measuring system): N3meputesnb-
Hasl cucTemMa, COOTBETCTBYOLAsi OAHOMY UK 6osiee Tpe6oBaHUAM HACTOsILLEro cTaHaapTa.

2
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M3mepuTenibHaa cuctemMa cepTudMUMpyeTcs TOSIbKO A1 CXeMbl pasMeLLeHNs U YC/I0BUIA akcnyaTa-
UMW, NpUBEAEHHbIX B MacnopTe N3MepUTESIbHOW CUCTEMBI.

3.14 3TasIoOHHasa n3meputesnibHaa cuctema (reference measuring system): VismeputenbHasa cucTte-
Ma. MMeloLLas MPOC/IeXMBAaEMOCTb OT HaUMOHANIbHbLIX UM MeXAYyHapOAHbIX 3Ta/IOHOB, N TOYHOCTb U CTa-
OUNBHOCTb KOTOPOI AOCTATOYHbI AJ1 UCNOMb30BaHUS ee ANs1 CEPTUUKALMOHHbBIX UCMbITaHW (KasiMbpoBKu,
NnoBepKKn) Apyrux, MeHee TOYHbIX (Hanpumep, Pabouunx), N3MepUTENbHbIX CUCTEM MOCPEACTBOM MPOBEAEHUS
OHOBPEMEHHbIX CPaBHUTE/IbHbIX U3MEPEHNI HanpshKeHW (TOKOB) onpegesieHHbIX dOpM 1 B onpeaesieHHOM
OManasoHe UX N3MEHEHUS.

NMpunmMmeyvyaHune — 3ITa/lIOHHaAA U3MepuTesibHas cuctema (COOTBETCTByPOUJ.aﬂ Tpe6OBaHVIFIM HacTosdAuwero crtaH-
,qapTa). MOXET NCMNO0/Ib30BaTbCA N KakK pa6oqa;| n3MepuTesibHasa cuctema, HO 06paTHaﬂ 3aMeHa He gonyctunma.

3.2  KOMMOHEHTbI NU3MEPUTENIBbHOWN CUCTEMBI

3.2.1 npeob6pasoBaTtenbLHOe YycTpoicTBO (Npeo6pasoBartesib) (converting device): YcCTpoWcTBO,
npegHasHayeHHoe AN1A NpeobpasoBaHNsA N3MEPSAEMON BENIMUYUHBLI B APYIYIO Be/IMYMHY COBMECTMMYHO C MOKa-
3bIBaOLLNM UV PETUCTPUPYIOLLM NPUOOPOM.

3.2.2 penuntenb HanpsbkeHuns (voltage divider): Npeobpa3oBaTenbHOE YCTPOWCTBO, COCTOsLLEE U3 Bbl-
COKOBOJ/IbTHOIO Y HU3KOBOJIbTHOIO MJleY Takoi KOHCTPYKLMMK, KOrga BXOA4HOEe HanpshXeHne NpuknagbiBaeTcs Ko
BCEMY YCTPOIICTBY, a BbIXO4HOE Hanpsi>keHNne CHUMaeTCs C HU3KOBOJIbTHOTO Nnsieya.

PEV 301-0S-13. N3MEHEHHbI)

MpumeyaHune — CocTaBHbIMU 3/IeMEHTAMW MeY AennTensi 06bIYHO SIBASKOTCS Pe3ncTopbl UAN KOHAEHcaTo-
pbl NN X KOMOUHaUWS, NPU 3TOM AeNnTesib HasbIBaeTCs MO TUMY U CTPYKTYpe ero 3/1eMeHTOB (HanpumMep, Pe3nCTUBHBIM,
E€MKOCTHOW NN PE3NCTUBHO-EMKOCTHOIA).

3.2.3 TpaHcdopmatop HanpsbkeHus (voltage transformer): [Mpeo6pa3oBaTesibHOE YCTPOWCTBO Ha
6a3e TpaHcdopmaTopa HarnpshkeHUs, B KOTOPOM BTOPUYHOE HarpshkeHne B HOPMasibHbIX YC/IOBUAX NPUMEHe-
HUA ABMSAETCA NPOMNOPLNOHA/IbHLIM NEPBUYHOMY HaMPSXXEHMIO U Pa3HOCTb (ha3oBOro yrnaa npyv COOTBETCTBYIO-
LLeM Hanpas/lIeHUN COeIHEHWI MPaKTUYECKN paBHa HYJIO.

MEC 60050-321: 1986. IEV 321-03-01)

3.2.4 pe3nCTMBHbIN npeobpa3oBaTesib HanpshkeHus (voltage converting impedance): lNpeo6paso-
BaTes/IbHOE YCTPOMCTBO Ha 6a3e BbICOKOOMHOIO COMPOTUBI/IEHUS, Yepe3 KOTOPOe B MPOLEeCcCe N3MEPEHUS K 13-
MepuTenbHOMY npubopy MpoTekaeT TOK, W 3HAyYeHVe KOTOPOro MpOoMNopLMOHasIbHO  MPUSIOXEHHOMY
HanpsXeHuto.

3.2.5 30HQA anekTpuyeckoro noss (eiectric-fietd prob): MNpeob6pa3oBaTesibHOE YCTPOWCTBO ANs U3Me-
peHns aMnAnTyabl U POPMbl HAMPSPKEHHOCTY 3/1IEKTPUYECKOro Noss.

3.2.6 cuctema nepegayM U3MepAeMoro curHasa (transmission system): Psapg ycTpoOWCTB, KOTOpble
nepegaroT BbIXOAHOW CUIHan OT nNpeobpas3oBaTe/lbHOro YCTPOWCTBA K MOKa3biBaloLleMy W/uan permctpupyto-
LwemMy u/unav naMmepuTesisHoOMy Npuobopy.

[ pnMmeyvyaHne 1— Cwuctema nepegayn mnimMepdaemMoro curHasa 06bIYHO COCTOUT M3 KOaKCUasIbHOro Kabensi c
€ro rnoJiHbIM CONpPoOTUBJ/IEHMEM, HO TaKXXe MOXET BK/1H0YaTb aTTeHaTopbl nan apyrue yCTpOﬁCTBa, NOoAK/MKOYEHHbIE MexXAay

npeo6pasoBaTesibHbIM YCTPOWCTBOM Y U3MEPUTENbHBLIM NPUGOPOM. Hanpumep, onTuyeckas cucTeMa nepefaqun usmMepsie-
MOrO CcUrHana BK/IOUaeT nepeaaTuunk, oNTUUecknii kabesb 1 NPUEMHIK, a Takke TPaHCMPYoLLMe YCUUTENN.

NMpumeuaHune 2 — CucTema nepefaym U3MepsiEMOro CUrHasie YaCTMUYHO W/ MOJIHOCTbIO MOXeT 6biTb € Co-
cTaBe Npeo6pa3oBaTe/IbHOro YCTPOolicTBa.

3.2.7 wn3mMepuTenbHbIN Npnbop (measuring device): MNpubop, KOTOPbIA MOXET 6bITb MCNOMB30BaH AN
M3MepeHni BXOAHOIo CUrHasia HernocpeacTBEHHO U/MNK Yepes nNpeobpasoBaTesibHOE YCTPOWCTBO, OCHALLEH-
HOe CUCTEMOW Nepefayn N3MepseMoro curHala.

3.2.8 TpaHcdopmaTop Toka (current transformer): lNpeo6pa3oBaTenbHOEe YCTPONCTBO Ha 6ase
TpaHcopmaTOopa TOoKa, KOTOpPbI CO34aeT BbIXOA4HOE HanpsiXeHue, NPoNopLUNOHa/IbHOE BXOLHOMY TOKY.

PEV 321-02-01. 3MEHEHHbI]

[ pnMmeyvyaHne — KaTyUJKa Porosckoro. ncnosibdyemas c VIHTerpVIpyIOUJ,eVI uesblo, AB/IAEeTCA LWMPOKONos0ocC-
HbIM TpaHcopMaTOpPOM TOKa.

3.2.9 Tokoum3mepuTenbHbIi WYHT (current-measuring shunt): [Npeobpa3oBaTeNbHOe YCTPOW-
CTBO Ha 6a3e HM3KOOMHOIrO COMPOTWBJ/IEHUS. HaMNpPsKeHNne Ha KOTOPOM MPOMopLMOHa/IbHO U3MepsemMoMy
TOKYy.

pPEV 301-06-05. u3MeHEHHbI]
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3.2.10 KOMMEHCUPOBaHHbIA  TOKOM3MepuTeNbHbIA  Npubop {compensated current-measuring
device): TOKkOM3MeEPUT€/IbHbIN NPUGOP, KOTOPbIA COAEPXNT KOMMNEHCUPYHIOLLYIO Lenb.

3.2.11 nokasblBawOLWUi UM perncTpupyrowmin npubop (indicating or recording instrument): Mpu-
60p. NpegHa3HaYeHHbIA ANSa BU3yannsauum M3MepseMoro curHana, nvnm gnsa obecnevyeHns 3anncu ero 3Ha-
YeHU NN NepesaBaemMoii Be/IMYNHbI.

(IEV 301-02-11 n IEV 301-02-12. n3MeHEeHHbIE)

3.3 MacwTabHble KO3(hPnUNeHTbI

3.3.1 wmacwTabHbIli KO3a(hpULuMeHT wun3MepuTenbHol cuctembl (scale factor of a measuring
system): Uncno, Ha KOTOpPOe AO0/MKHO ObITb YMHOXEHO CUMTAHHOE 3HaYeHne nokasaHus npuoéopa, 4Tobbl NoNy-
UNTb 3HAYEHNe BXOAHOW Be/INYMHBI, NOLAHHON Ha U3MEPUTESIbHYIO CUCTEMY.

MpumMeyvyaHne 1 — V3smepuTesnibHasi cUCTEMa MOXET MMeTb 60jlee O4HOro MaclTabHOro KoaguUmeHTa, Ha-
NPUMeEpP. OHa MOXEeT UMeTb pas/inyHble NpuUnMcaHHble MaclTabHble KO3MMPULMEHTbI 418 Pa3/IMYHbIX YacTOTHbIX AManaso-
HOB nnn chopm curHana (cm. 3.6.1).

MpumeyvyaHune 2 — [Na n3MepUTe/IbHbIX CUCTEM, KOTOpPble OTOGpaxatoT HenocpeAcTBEHHO 3HauveHue BXOA-
HOW BE/IMYNHbI, HOMVHA/IbHbI MacLITabHbIA KO3MULNEHT N3MEPUTESTIbHOM CUCTEMbI PaBeH eAuHULE.

3.3.2 MacwTabHblii ko3dhhuunmeHT npeobpasoBaTenLHOro ycrpoiictBa (scale factor of a converting
device): Uucro, Ha kOTOopoe A0/MKHa OblTb YMHOXEHa BeNUYMHA CUrHasla Ha BbiXo4e npeobpasoBaTe/lbHOro
YCTPOWCTBa, YTOObI NO/Ty4YUTb BENIMUYMHY BXOAHOIO CUrHasa.

MpnmeuvaHne — MacwrabHbli k03(hdMUMEHT NpeobpasoBaTeNlbHOIO YCTPOMCTBE MOXeT ObiTb 6e3pasmep-

HOli BeNMUMHOl (HanpymMep, KO3MULMEHT AeNeHNs Ae/MTeNs HanpsbkKeHusl) UM MOXET UMeTb pa3MepHOCTb (Hamnpumep,
MOJIHOE COMPOTMB/IEHNE BbICOKOBO/IbTHOTO U3MEPUTENIBHOTO COMPOTUB/IEHUSI).

3.3.3 MacwrtabHbIn Koa(hhmnumeHT cucTembl nepefadn usmepsiemoro curHana (scale factor of a
transmission system): Yncno, Ha KOTOpoe A0/MKHA OblTb YMHOXEHa BefMYMHa CUrHasa Ha BbIXo4e nepeparo-
e CUCTEMBI, YTOGbI NOJTYYUTb BE/IMYMHY CUTHA/Ia Ha ee BXOAe.

3.3.4 MacwTabHbIn KO3thhnUMeHT mnamepuTenbHoro npuoéopa (scale factor instrument): Ywmcno, Ha
KOTOpOE A0/IKHO BbITb YMHOXEHO NokKa3aHue npnbopa, YTo6bl NONYYUTb 3HAUYEHVE BENIMUYNHBLI HA €r0 BXoJe.

3.3.5 npunucaHHbli MacwTabHblii KoaduumeHT F (assigned scale factor F): MacwTtabHbIi kO3do-
OULNEHT U3MEPUTENBLHON CMCTEMbI, ONpefesieHHbI Npy nocnegHeM NerMTUMHOM MCMbITaHUKW, HanpaB/eH-
HOM Ha onpegesieHne ee pabounx XxapakTepucTuk.

MpnmevyaHne — V3meputenbHasa cucTemMa MOXET UMETb 6onee oAHOro npunmcaHHoro macltabHoro K03Cb-

CpVIU,VIeHTa. HarnpmmMmep, oHa MOXeT MMeTb HECKOJ/IbKO HOMUHa/IbHbIX ONMHaMUW4YEeCKUX AnanasoHOB /NN HOMUHaNNbHbIX Bpe-
MEHHbIX ANana3oHOoB, B KaXKAO0M U3 KOTOPbIX MOIyT ObITb pas3nnyHble MacluTabHble KOSCt)Ct)VIU,VIeHTbI.

3.4 HopwmupoBaHHble HOMUHaJIbHbIE 3HAYEHUA

3.4.1 pabouuve ycrnoBus (operating condition): HopmupoBaHHble Ananas3oHbl pabounx ycnoBuii npu-
MEHEHWA. MPUN KOTOPbIX M3MepuUTe/ibHas CUCTEMa He BbIXOAUT 3a rpaHulibl HOPMUPOBaHHLIX Npefenos He-
onpeaeneHHoCTU (NOrpeLHOCTH).

3.4.2 HomMmuHanbHOe pabouee HanpsbkeHue (rated operating voltage): YpoBeHb HanpsbkeHus onpege-
JIEHHON HOPMWUPOBAHHOM 4acTOTbl UAW/M POPMbI BOJIHbI, [0 3HAYEHMSA KOTOPbIX M3MepuTesibHasi cucTema
6bln1a pazpaboTaHa 1 UcnbiTaHa.

3.4.2.1 HOMWH&a/IbHBbIA pabounii TOK: YpOBEHb TOKa OrnpeaesieHHONM HOPMUPOBAHHOM YacTOTbl
nnn/v dhopMbl BOJTHbI, 0 3HAYEHUS KOTOPbIX U3MEPUTe/iIbHasA cucTemMa 6bina pa3paboTaHa 1 UcnblTaHa.

3.4.3 cneunmumpoBaHHbIii Anana3oH u3mepeHusi (assigneed measuring range): [uana3oH Hanps-
XEHUSA UM TOKa HOPMUPOBAHHOW YacTOTbl UM (POPMbI BOJTHbI, B KOTOPOM MOXET 6bITh NCMO/1b30BaHa U3Mepu-
TeflbHasA cnMcrtemMa ¢ O4HUM MacTabHbIM KO3 MULIMEHTOM.

3.4.4 BpemMsa HernpepbiBHOW paboTbl (assigneed operating time): Bpems, B TeyeHue KOTOpPOro uname-
puTenbHasa cuctema, nNpefHasHayeHHas a8 U3MEPEeHUS MOCTOAHHOIO WAV NePeMEeHHOro Harnps>keHUs, MOXeT
PYHKUNOHMPOBaTb B creuyMduuMpoBaHHOM Anana3oHe U3MepeHusl, B rpaHuuax npegesioB HeonpegeneHHoc-
TN (NOrpeLLHOCTM), YKa3aHHbIX B NacrnopTe N3MepuTesIbHON CUCTEMBI.

3.4.5 cneynumumpoBaHHasa 4YacTtoTa NpUNoXeHUsa umnysbca (assigneed rate of application): Hawu-
6onblas yactoTa NPUIOKEHNS HOPMUPOBAHHOIO MMMY/ILCHOIO HaMNpPsXXeHUs B MHTepBasie BPeMeHU, Npu Ko-
TOPOW n3MepuTenbHas cMcTeMa MOXeT paboTarb B CneunduumpoBaHHOM Anana3oHe U3MepeHns, B rpaHuuax
npesenoB HeonpeneneHHoOCTM M B TeveHue 3a4aHHOro0 BPEMEHW, yKa3aHHbIX B Macnopte uU3MepuTesibHOMN
cuUcTembl.
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3.5 OnpegeneHnsi, OTHOCSALWMECS K AUHAMNYECKUM XapaKTePUCTUKaM

3.5.1 nepepgatoyHasi xapakKTepucTmka mnameputenbHoi cuctembl G (response of measuring system
G): BbIXOAHOI cuUrHan Kak pyHKLUMS BPEMEHU UM YaCTOTbI, KOrA4a Ha BXOf4 M3MepUTEeIbHOW CUCTEMbI NoAaeT-
CA onpeAesieHHbIN KannbpoBaHHbI CUrHan.

3.5.2 amnantygHo-dyactoTHaa xapaktepuctuka G(f) (amplitude-frequency response G(t)): OTHoLe-
HWe 3HauyeHM CUTHaMOB BbIXO4A K BXOAY WM3MEPUTESIbHOW CUCTEMBbI, Kak (PYHKLUMUS 4acTOTbl, KOrAa Ha BXOZ,
nogaeTcs onpeaesieHHbI KaIMOPOBaHHbI CUHYCOUAA/IbHbIM CUTHas (CM. pUCYHOK 1).
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MpuMeHEHNe — HMWKHWIA 1 BEPXHUIA Npefesibl HacTOTbl MOKa3aHbl Ha KpuBoii A. KprBasi B nokasbiBaeT nocTo-
SIHHYIO NepeAaTouHYH0 XapakTePUCTUKY A0 NOCTOSIHHOIO HANPsHXEHUSI.

PucyHok 1 — AMMNNTYHO-4aCTOTHas XapaKTepucTMKa ¢ npumMepamu npefenbHbix yactor (I,; T,)

3.5.3 nepexogHas xapaktepuctuka G(t) (step response Gffl): BbIXxogHOM curHan (peakuusi, OTKMK)
N3MepuUTENLHOM CUCTEMbI KaK (DYHKLMS BPEMEHU, KOrfa BXOAHOM CUrHaN SiBNAETCA CTyneHYaTol (oyHKUNEN.

MpumedyaHue — Bonee nogpobHas UHGOPMALMA O NEepPexoAHON XapakTepUCTMKe 1 ee napameTpax npusege-
Ha B NMPUIOXEHNN 8.

3.5.4 HOMWHa/IbHbIA BpPeMeHHOW AmanasoH (TOIbKO AN UMMY/IbCHOrO HanpshkeHus) 2y, (nominal
epoch t,): [uana3oH 3HayeHuii Meefly MUHUMYMOM (") U MakCUmMymom (t...) COOTBETCTBYIOLUX Bpe-
MEHHbIX NapameTpoB NMMY/bLCHOIO HanpsHXXeHUs, 419 KOTOPbIX cepTunumpoBaHa n3MmepuTenibHas cucTema.

MpumeuyaHwune 1— CooTBETCTBYOWUMN BPEMEHHLIMU NapaMmeTpaMu BNSOTCA:

* BpeMsi 4siMTenbHOCTU dopoHTa T, A/151 MOJIHBIX U Cpe3aHHbIX Ha cnage (3agHeM (PpoHTE) rpPO30BbIX MMMY/IbCOB:
* Bpems [0 cpesa T  4/11 UMMY/IbCOB, CPe3aHHbIX Ha NoAgbemMe (nepesHem (hpoHTe):

- BpeMs 10 Makcumyma T, /151 KOMMYTaLMOHHbIX UMY IbCOB.

MpumMmeyaHune 2 — V3ameputenbHasi cucTteMa MOXET UMETb OAWH, AaB UM 60/iblle HOMUHAIbHBIX BPEMEHHbIX
[AManasoHoB A1 pa3/iMyHbIX (hopM curHana. Hanpumep, U3mepuTesibHasi CUCTEMA MOXET 6bITb OTKaIMGpoBaHa:

*ON151 MOJIHbIX TPO30BbIX UMMY/IbCOB C NPUMNUCaHHbIM MacwTabHbIM KoaduamneHTom F, a HOMUHa/IbLHOM Bpe-
MeHHOM AnanasoHe ty, ot T, m 0.8 mkc go T, * 1.8 MKC:

- ANS cpe3aHHbIX Ha (PpoHTe rpo30BbIX UMMY/ILCOB C MPUMUCAHHBIM MACLITabHbLIM KO3MMUANEHTOM B HOMUHA/b-
HOM BpeMeHHOM AnanasoHe X, oT T, m 0.S MKc a0 T, » 0.9 MKc:

eANsi KOMMYTAUMOHHbLIX WMMYNbCOB C MNPUMMCaHHbIM MaclTabHbIM KO3(MULMEHTOM B HOMWHa/IbHOM Bpe-
MeHHOM AnanasoHe t,, oT T, ® 150 Mkc go T, » 500 MKC.

MpumeuvaHue 3 — MOHATME «MMMYSbLC, CPe3aHHbIi Ha noabeme (Ha NepefHeM (PPOHTE)» MUCMOMb3yeTcs ANs
0603HaYEHNsI CPe3aHHOro MMMy/bca C BPEMEHEM [0 cpe3a a AuanasoHe oT 0.5 MKC [0 ero Makcumyma. MNoHsTUe «UM-
nynbC. cpesaHHbli Ha cnafe (Ha 3aAHeM (PPOHTE)» UCMOMb3YyeTcs A/ 0603HAYEHUS] CPe3aHHOro MMMy ibCa C BpeMEHeM
[0 cpe3a, NPOUCXOAALMM 32 er0 MaKCYMYMOM.
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3.55 4YacTOTHbIN anana3oH I, n f, (limit frequencies): HWxHWIA 1 BepXHWIA Npedenbl AnanasoHa, B KO-
TOPOM amnANTYAHO-4aCTOTHAsA XapakTepucTMKa U3MepuTenbHOW cucteMbl NpUBAN3nTENbHO NOCTOSAHHA (pu-
CYHOK 1).

n pnmevyaHne — ATMKn npegenamMmn ABNAKOTCA Te TOYKWU, rAe XapakTepucTukKa BMNepBble OTK/IOHAETCA CBbllle
onpefesieHHOro 3HayeHus (Hanpumep, nac/munyc 15%) ot npeanncaHHoM BeIMYMHbI (CM. PUCYHOK 1).

3.6 OnpepneneHuns, Kacatowmecs HeonpeaeeHHoOCTU

3.6.1 pgonyctnmoe oOTk/I0HeHWe (tolerance): JonycTumas pasHOCTb MexAy W3MepeHHbIM v chneundu-
LMPOBaHHbIM (HOPMUPOBAaHHbLIM) 3HAYEHUSIMW.

3.6.2 norpewHocTb (error): Pa3HOCTb MeXAy U3MEePEHHbIM N 3TA/IOHHbIM 3HAYEHUAMU.

(PykoBoacTtBo ISO/IEC Guide 99 (VIM 2.16]

3.6.3 HeonpegeneHHocTb (M3MepeHusi) (uncertainty (of measurement): HeoTpuuaTenbHbli nNapa-
MeTp. accouMnpyemMblii C pe3yNbTaTtoM WU3MepeHUs, XapakTepusyowmii ANCNepcuio 3HavyeHuii, npunmcbiBae-
MbIX N3MePSAEMOli Be/IMYMHE HA OCHOBaHWN AOCTYNHON NHhOpMaUun.

(IEC 60050-300:2001. 311-01-02)

MpnmeyvaHune 1—HeonpeaeneHHOCTb ABNSAETCA BCerga NoNOXUTENIbHOV BENVMYUHO 1 3anncbiBaeTcs 6e3
3HakKa.

MpumeuyaHue 2 — HeonpeAeneHHOCTb U3MEPEHNsT HaMpPsHKeHUs He creAyeT MyTaTb C AOMYCTUMbIM OTK/IOHE-
HMeM YyKa3aHHOro NCNbITaTe/IbHOTO HaMpPsKeHWs.

MpunmeyaHwne 3— [lonosiHUTeNbHaA NHPOPMaUUA faHa B NPUAoXeHnsax A n b.

3.6.4 cTaHpgapTHas HeornipegesieHHocTb W (standard uncertainty): HeonpegeneHHoOCTb pe3ynbTaTa
n3MepeHus, BblpaxkeHHas Kak cpefiHeKBagpaTnyeckoe ctaHaapTHoe oTkoHeHne (CKO).
(PykoBoacTtBo ISO/IEC Guide 98-3 (GUM 2.3.1)]

MpumeuvaHue 1 — CraHgapTHas HeonpeaesieHHOCTb OTHOCUTCS K OLEHKe U3MepsieMoli BEeNWUMHbI U onpeje-
NsieTcs B eAVMHNLAX U3MEePSIEMOli BENTMYUMHBI.

MpnmeyvyaHne 2—B HeKOTOPbIX Clyyasx MoOXeT ObITb MCNO/b30BaHa OTHOCUTESIbHasA CTaHOapTHadA Heonpe-
AENeHHOCTb U3MEepPEHUA. OTHOCUTEeNbHas CTaHOapTHad HeonpeaesieHHOCTb M3MEepeHusa — OTOo 6e3pasmepHaﬂ BEJ/INYNHa,
nosty4yeHHas gesieHnem CTaHAapTHOI?I HeonpeaeneHHOCTN Ha UsMepsaemMyro BEJ/INHNHY.

3.6.5 cymmapHaa cTaHfapTHas HeornpegeneHHocTb K. (combined standard uncertainty): CraHpap-
THaa HeorpeesieHHOCTb pe3yfbTara n3MepeHns, NoJIyYEeHHOrO Yepes 3Ha4YeHUA APYrUX BesIMUYmH, paBHas Mno-
NOXWTE/IbHOMY KBaZpaTHOMY KOPHIO CYMMbl 4Y/I€HOB, MPUYEM UY/eHbl SABASAIOTCA AWCNEPCUSMU  UNN
KOBapuaunsmMm 3TUX BESINYUH, B3BELIEHHbIMU B COOTBETCTBUMN C TEM. KaK pe3ysibTaT U3MepPEHUIA n3MeHsIeTca
NPV U3MEHEHUWN 3TUX BEJTMYUNH.

(PykoBoacTtBo ISO/IEC Guide 98-3 (GUM 2.3.4]

3.6.6 pacwupeHHad cTaHgapTHad HeonpegesneHHocTb U(expanded uncertainty): BenuuuHa, onpe-
Jensolan nHTepBaa BOKPYr pe3ysibTaTta U3MepeHuii, B npefesiax KOTOpPoro HaxoamTcs 6onbluas YacTb pac-
npegeneHns 3HadeHuin, KoTopble MOT/iM 6bl 6bITb 060CHOBaHHO NPUMNMCaHbl NU3MEPSEMOl BENNUMHE.

(PykoBoacTtBo ISO/IEC Guide 98-3 (GUM 2.3.5)]

MpnmeyvaHne 1 — TepMUH «pacluMpeHHasi HeonpeaesIeHHOCTb» SABSETCS caMblM G/M3KMM MO 3HAYEHUIO K

MCMNosib3yeEMOMY paHee TEPMUHY «0b6Lias HeonpeaesieHHOCTb» (overall uncertetuy). KOTOpbIA NPUCYTCTBOBa/T B PaHHUX W3-
OaHNsAX MeXayHapoaHbIX CTaHAapTOoB.

MpnmevaHne 2 — PeanbHOe, HO HEN3BECTHOE 3HAYEHWE MCMbITATE/IbHOTO HanpsHXeHUss MOXET HaxoAUTbCs
3a npegenaMu faHHoW HeonpeaeIeHHOCTH, MOCKO/1IbKY MMeeT MeCTO BEPOSAATHOCTbL oxBata < 100 % (cm. 3.6.7).

3.6.7 ko3dpuumeHT oxBata K (coverage factor): YmcnoBoi Ko3(hpMUMEHT, UCNOAb3YEMbIA Kak
MHOXWTENb MPW CYMMapHOl CTaHA4apTHOV HeonpegeneHHoCTU A1 MOJIyYeHUs paclUMpeHHOl Heonpepge-
NeHHOCTW.

(PykoBoactBo ISO/IEC Guide 98-3 (GUM 2.3.6)]

MpumeyvaHne — [Ona 9S Y-noli BEpOATHOCTM W HOPMasIbHOro (rayccoBa) pacnpegernieHMss KoagmuUUneHT
oxBaTa NPUGAN3NTENTILHO K | 2.

3.6.8 oueHka HeonpegenieHHoOCTM no Tuny A (type A evaluation): MeTog OueHMBaHUS COCTaBASAOLLEN
CTaHOapTHOW HeonpeaesIeHHOCTU MYTEM CTAaTMCTMYECKOro aHasim3a cepun HabnogeHUA N3MepeHHbIX 3Hade-
HUIA.
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3.6.9 oueHKa HeonpegeneHHocTn No Tvny B (type 8 evaluation): MeTog oueHMBaHWA cocTaBstoLel
CTaHOapTHOW HeonpeaesIeHHOCTU NOCPeACTBOM APYrMX METOAOB, OT/INYHbIX OT CTaTUCTUYECKOro aHa/n3a ce-
pun Hab o AEHNIA.

3.6.10 npocnexnBaemocTb (traceability): CBoWCTBO pe3ysibTata U3MEPEHUst UM 3HAYEeHUS 3TasIoHa,
NnoCpeACTBOM KOTOPOro OHO MOXET ObITb COOTHECEHO C 3asAB/IEHHbIMWU 3Ta/lIOHaMN, 06bIYHO HaLMOHA/TbHbLIMU
AN MexayHapoAHbIMU, Yepe3 HeEMNPePbIBHYIO LieNb CPaBHEHUN, KaX40e N3 KOTOPbIX MMEET yKa3aHHble 3Hadve-
HUA HeornpeaesleHHOCTU.

MEC 60050-300:2001, 311-01-15]

3.6.11 HauMoOHaNbHbLIA MeTposorMyecknini  MHCTUTYT (UMW) (national metrology institute (NMI):
NHCTUTYT, aKKkpeAUTOBaHHbIM HaUuMOHa/IbHbIM OpPraHoOM MO akkpeauTauuu 4158 pasBUTUS M3MepeHnin n paspa-
60TKN HaUMOHa/TbHBIX CTaHA4APTOB MO N3MEPEHUI0 OAHOM Nnn 60osiee BENUYMH.

3.7 OnpeperneHs, KacarLmecsi UCTIbITAHU U3MEPUTESTbHBIX CUCTEM

3.7.1 kanubpoBka (calibration): KasinbpoBka cpeaCcTB N3MEPEHUI — COBOKYMHOCTb ornepauuii, KoTopble
cnyXaT A1 YCTaHOB/IEHUSI NPU onpeAesieHHbIX YC/TIOBUSX COOTHOLLIEHMS MeXAy NMOKa3aHUsIMU N3MepPUTESIbHbIX
NPM60POB NN N3MEPUTESNIbHBIX CUCTEM, N COOTBETCTBYHOLMMUN 3HAYEHUSAMU BESTUYNH, BOCMPON3BOAUMbIX 3Ta-
JIOHOM.

Llenb KanmbpoBKM — onpegeneHne AelCTBUTENbHbIX 3HAYEHUA METPOJIOTMYECKUX XapaKTePUCTUK
CpeAcTB U3MEPEHUIA N NMPUHATUE BNafesibLEM Ha OCHOBE MOJTyYEHHbIX Pe3y/ibTaTOB peLLleHnst 06 UX NpUMeEHe-
HUW.

MpunmeyaHune — OnpegeneHne 3HayeHUs1 MaclTabHOro KOahULUMEHTA Takke SBMSeTCA npegMeTom Kanmb-
POBKM.

3.7.2 TunoBble UCMbITaHus (type test). VcnblTaHMs, NPOBEAEHHbIE HA OAHOM WM HECKOSIbKMX 06pas-

Lax npoAyKUuumn ogHoro Tuna.
MEC 60050-151:2001, 151-16-16]

NMpumeuyaHue — 018 U3MepUTENbLHON CUCTEMbI NOAPA3YMEBAETCS, UTO MCMbITAHUSA MPOBOASITCA Ha BCEX KOM-
NMOHEHTaxX CUCTEMbl OTAE/IBHO UMW/ HA MOJIHOCTLIO YKOMIM/IEKTOBAHHOW M3MEpPUTE/IbHOW CUCTEME aHA/TOTMYHOW KOHCTPYK-
LK C Le/bIo NOMYyUYEeHNUs: XapakTePUCTUK A4/18 pabounx yCrIoBUiA.

3.7.3 npuemo-cgaTo4vHoe mucnblTaHusa (routine test): McnbiTaHWA. NPOBEAEHHbIE Ha KaXXAoM 06pas-
L,e BO BpeMs Uin/m nocne ero n3roToB/EHUS.
/TEC 60050-151:2001. 151-16-17}

MpunmeyvaHue — TllogpadymeBaeTCs, YHTO UCMNbITaHNA NPOBOAATCA Ha KaXAOM M3 KOMMOHEHTOB CUCTEMbI

oTAenbHO nnu/U Ha KakKAoW MOSITHOCTbIO YKOMM/IEKTOBAHHOW M3MEPUTE/IbHOM CUCTEME, C LEeNbio NOSyYeHUs1 XapakTe-
PUCTVK ANs paboumx ycnoBuii.

3.7.4 aKcnnyaTauuoHHOe NepBUYHOEe ucnbliTaHve (performance test): McnblTaHne yKOMMAEKTO-
BaHHOW N3MepUTEsSIbHON CUCTEMBI C LIENbIO ONpefesieHnsi ee XapakTepPUCTUK € YC/I0BUAX SKCrlyaTaunn.

3.7.5 akcnnyaTauymoHHasa nepuoauyeckasi nposepka (nosepka) (performance check): YnpolieH-
HOe MCMblTaHve, NPOBOAMMOE C LiefIbi0 rapaHTMPOBaThb COOTBETCTBME XapakKTepucTuK NocnegHNM 3Kc-
nayaTauMoHHbIM UCTbITaHUAM.

3.7.6 kKoHTponbHas 3anucb (reference record) (TOMLKO MPU UMMY/AbCHbIX U3MepeHUsax): 3anuchb,
cAenaHHasa npu cneunmumpoBaHHbIX YC/IOBUAX 3KCMNJTyaTauMOHHbIX UCTbITaHWA ANA CPpaBHEHNSA C pe3y/ib-
TaTaMu. KoTopble 6yayT 3aperncTpupoBaHbl NPU NOCMeAYOWNX UCMbITaHNAX UNM NPOBEPKax B aHaslo-
rMYHbIX cneundmUMpoOBaHHbIX YCNOBUSAX.

MpumeuyaHne — KOHTPO/SbHAs 3anncb YacTO HasblBaeTCs *OTNeYaTKOM XapakTepUCTUKM* U 4acTOo UC-
nonb3yeTcs AN OTCNEXMBaHUS AUHAMUKA WU3MEHEHWI XapakTepucTuK. Mpy M3MepeHUsiX MMMYNbCHOTO HanpshXeHus
ero o6bI4HO MOyYaloT Mo pe3y/ibTaTaM U3MEPEHNs NEPEXOAHBLIX Xapak TepucTuK {CM. NpunoxeHue B).

4 KBannguKauMoHHbIe Npoueaypbl MPUMEHUTENBHO K U3MEPUTESTbHBIM
cuctemam

4.1 O6uwme NpUHLMNbI

Kaxpan nameputesibHas cMcTema [0/XHA NoABepraTbCsi 3aBOACKMM UCMbITaHUSAM, 3a KOTOPbIMU cnesy-
IOT 3KCM/lyaTalMOHHbIE NePBUYHbIE U MOBTOPHbIE UCMbITaHUA (MEPUOANYHOCTL CM. 4.2). a TaKkke aKcnyataum-
OHHbIe Nepuoanyeckre NPoBepkn (MOBEPKN) B TEUEHNE BCETO CPOKa CyX6bl (MepUuognyYHOCTb CM. 4.3).

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuoteka Elec.ru

FOCT P 55193—2012

3aBO/iCKME UCMbITAHNA BK/IHOYAKOT TUMOBbIE UCMNbITAHNA (MCNbITAHNSA COCTaBHbIX KOMMNOHEHTOB UNW/M U3Mepu-
TeNIbHOW CUCTEMbI TakOM e KOHCTPYKLNM) U NPUEMO-CAATOYHbIE UCMbITaHUs (MCMbITaHUS KaX40ro COCTaBHOIO
KOMMOHEHTa Uin N3MepPUTESIbHOM CUCTEMbI B LLE/TIOM).

JKcnnyaTauMoHHble UCMbITAHWUS W 3KCMN/lyaTauuoHHbIe MPoBepkM (MOBEPKM) XapaKTepUCTUK MoaTBep-
XOAKT, UTO AaHHAsA U3MepUTeSibHasi CUCTeEMa COOTBETCTBYET yKalaHHbIM Auana3oHaMm M3MepeHusi, YC/IoBUAM
aKcnyaTauum, a MaclTabHbI KO3ULNEHT OCTAETCA HEN3MEHHbIM.

Mpy 3TOM OCHOBHbIMU TPEGOBAHMSIMU K YCTPOWCTBY Npeobpa3oBaHnd, CUCTEME Nepeayn U3MepPSEMOro
CuUrHasna n n3mMepuTesibHOMy NpMbopy, UCMOMb3yEMbIM B COCTaBe U3MEPUTESIbHOM CUCTEMbI, SBNSETCA UX CTa-
6UNBLHOCTL B NMpegenax cneynduumpoBaHHbIX AMana3oHoB B pabouunx ycnioBusX, T. €. MaclTabHbIi Koaddun-
LMEHT N3MEPUTE/IbHOW CUCTEMbI [O/DKEH OCTaBaTbCA CTabU/IbHBIM B TEYEHME KaK MOXHO 60/bLIEro nepuoga
BpPEMEHN.

MpunucaHHbIA MacWwTabHbI KO3I(UUMEHT N3MEPUTENIbLHOM CUCTeEMbl onpegensieTca npu 3aBOACKMX
VCNbITaHUAX NOCPEACTBOM ee KaMbpoBKu. MNosb3oBaTtesib NpU 3akase A0/DKEH ONpenesinTb TECTbI, faHHbIE B
HacTosWeM cTaHgapTe, ONS TOro 4YTOObl KBa/iMPMUMpPOBaTb (CepTUdMLMPOBaTb) CBOK U3MEPUTESIbHYHO
cuctemy(bl).

AnbTepHaATUBHO MO/Mb30BaTe/lb MOXET MPOBECTU 3KCM/lyaTauMOHHbIE UCMbLITAHUSA C MOMOLbLI0 HauMo-
Ha/lbHOro MeTposornyeckoro MHctutyta (MMW) nam ¢ NnomMoLbio KasIMGpoBOYHOW nabopaTtopun, akkpegnTo-
BaHHbIX Ha MpPaBO MPOBEAEHUS TakMx paboT. PesynbTaTbl UCMbITAHUI AO/MKHbI ObITb 3aperncTpupoBaHbl B
nacnopTe U3MepuTeNbLHOM CUCTEMBI.

KanmbpoBKN A0/HKHbI MMETb MPOC/IEXMBAEMOCTb OT HaUMOHa/IbHbIX U/NMN MeXAyHapoAHbIX 3Ta/IOHOB.
Monb3oBartesnb A0/MKEH ObITb YBEPEH, UTO AaHHblE Ka/IMOGPOBKM NPOBOAATCA KOMMNETEHTHBLIM NEPCOHA/IOM C UC-
NOMIb30BaHNEM 3TA/IOHHbIX N3MEPUTENbHBIX CUCTEM N COOTBETCTBYHOLVX METOA0B.

MpumeyaHune — KanmbpoBku, npoBefeHHble MU nnn nabopaTtopueid, akkpeanToBaHHOW Ha NpaBo npoBefe-
HUA TaKnx pa60T, CUHNTAKOTCA JIETUTUMHbIMU, €C/1IM1 OHUN MMEKT MNPOC/IEXNBAaEMOCTb CBOUX 3Ta/IOHOB K HaUuWOHa/IbHbIM
nvnn MexayHapogHbIM 3Ta/IOHaM.

4.2 Tpadhvk NpoBeAeHNs IKCM/TyaTauNOHHbBIX NCMbITaHWNA

[nsi obecneyeHnss rapaHTUPOBaHHOM TOUHOCTU U3MEpPUTESIbHO CUCTEMbI, ee MpUnucaHHbIli mMaclTab-
Hblii KO3(PPMLMEHTBI) AO/MKEH MOATBEPXKAATLCA Pe3y/ibTaTaMu 3KCM/lyaTaUuMOHHbIX MChbITaHuii. WHTepBan
BPEMEHM MexXAy 3KCM/lyaTaUuUOHHbIMY UCMbITAaHUSIMU JO/DKEH 6asvMpoBaTbCs Ha OLEHKe AVMHAMUKU ee cTa-

6unbHOCTW. PekomeHpyeTcs, 4TO6bI 3TN UCNbITaHMA NMOBTOPA/INCL €XerogHo, HoO He MeHee OAHOIo pasa B NATb
net.

MpnmevyaHune — Bonblve NHTEPBa/IbI MeXAY 3KCMNyaTauMOHHLIMU UCTbITAHUAMU MOTYT YBE/IMYUTL PUCK He-
BbISIBNIEHHbIX N3MEHEHWI a M3MepVITel'IbHOI‘/JI cucrtewme.

JKcnyaTauMoHHbIE MCMbITAHUS Takke OO/MKHbI MPOBOAMTLCS MOC/e KanuTa/lbHOrO PemMoHTa U3Mmepu-
TENbHOW CUCTEMbI U KaXAbI pa3. Korga nsmepuTesibHas cuctemMa Ao/MKHA NPUMEHATLCSA B HECTaHOAPTHOM Anst
Hee cxeme, He yKa3aHHOW B pyKOBO/CTBE Mo ee NMPMMeHEHMIO.

MpoBeaeHne 3KCM/lyaTauMoHHbIX UCTbITAHWI TpebyeTcs 1 B TOM Crlydae, Korga aKcryaTaunuoHHas npo-
BEpKa nokasana, 4YTto NpuUnMcaHHbIi MaclITabHbIi KO3(UUMEHT ABNSETCA OWMG0YHbLIM, NPU 3TOM MPUUMHA
3TOro U3MeHeHMs AO/MKHA GbITb UCC/eoBaHa A0 NPOBEAEHS SKCM/TyaTaUMOHHbIX UCTIbITaHWIA.

4.3 Tpathmk npoBefeHNs aKcnyaTalMoHHbIX NPOBEPOK (MOBEPOK)

3kcnayaTaumoHHble NPoBepKU (MOBEPKM) AO/HKHbI NPOBOAUTLCS Yepe3 MHTepBasibl BPEMEHU, KOTOpble
onpeaenstoTCsa Ha OCHOBE aHa/In3a AaHHbIX, 3apPerMcTPUPOBaHHbIX B MacnopTe U3MepuUTeNbHON CnUcTemMbl, No-
3BOJISOWNX OLEHNTL e CTabUbHOCTb. VIHTEpBasl BpEMEHU MeXAY NOC/efHUM 3KCMyaTauMoHHbIM UChbITa-
HMEM NNW Noc/IegHeN aKCnyaTaLMOHHON NPOBEPKO (MOBEPKOI) HE [O/DKEH NPEBbIWAaTb OAVIH rof.

UT06bI NOCAeANTb 38 CTabUNbHOCTLIO HOBOW MM OTPEMOHTMPOBAHHOW N3MEPUTENIbHOM CUCTEMbI, IKC-
nnyaTaLMOoHHble NPOBepkn (MOBepkn) crieayeT NPOBOAUTL Yepe3 KOPOTKME MHTepPBasbl, A/151 TOro YTo6bl Npo-
cnepguTb ee CTabuNbHOCTb.

4.4 TpeboBaHMA K NAaCNOPTY U3MEPUTESNIbHOW CUCTEMBI

4.4.1 CopepxaHue nacnopta N3MepuTeslbHON CUCTEMbI

Pe3ynbTaTbl BCEX UCMbITaHU 1 NPOBEPOK (MOBEPOK), BK/IKOYAS YCNOBUSA NPU KOTOPbIX 3TN pe3ysibTaThbl
6bINV NONYYEHbI, AO/DKHbI COoAepXaTbCs B MacnopTe U3MEPUTESIbHON CUCTEMbI (Ha BYyMaXHOM nan/u anek-
TPOHHOM HOCUTesNEe, B COOTBETCTBUN C TPebGOBaHUSMU MeHeMKMeHTa KavyecTBa WM MECTHbIMU MpaBusiaMmm),
pa3paboTaHHOM U 3arnosIHAeMOM Nosib3oBaTesnieM. MNMacnopT N3MepUTENIbLHOW CUCTEMbI AOJ/IKEH BK/IHOYATb KOM-

8
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NMOHEHTbI M3MEPUTESIbHONM CUCTEMbI C UX UAeHTUMKaumel n fomkeH ObiTb CTPYKTYPUPOBaH TakuM 06pas3om,
4YTOObI XapakTepPUCTUKM U3MEPUTENIbHOM CUCTEMbI MOXHO ObIS1I0 NMPOC/EXUBATb.

MacnopTt N3MepuUTesIbHOM CUCTEMbI AO/HKEH BKIOYATb CreAyoLLyo MHopMaLnio:

- 06uWee onncaHne N3MepuUTesSIbHON CUCTEMBI;

e pe3ynbTaTbl TUMOBbLIX U NPUEMO-CAATO4HbIX UCMbITaHUI YCTPOMCTBa Npeobpa3oBaHns, CUCTEMbI (EM)
nepefayn U3MepsieMoro curHana, M3MepuTesibHOro npuéopa(oe) U. ecan NPOBOAWUINCH, Ha U3MEPUTESbHYIO
cucTemy B LiesI0OM;

* pe3ysnbTaTbl 3KCM/IyaTauMOHHbIX UCMbITaHUA N3MePUTENBHOW CUCTEMBI;

- pe3ynbTaTbl 3KCMyaTaLlNOHHbIX NPOBEPOK (MOBEPOK) N3MEPUTESIbHOM CUCTEMBbI.

M pnmMmevyaHume - OnuncaHne I/13MepI/ITel'IbHOIﬁ CUCTEMbI OObIYHO BK/IOYaeT naty M3rotoB/ieHNA 1 ycnoBua npun-
MEeHEeHUA. Takne Kak HOMUHa/ibHOe pa60qee Hanps>xeHwne, (popma Msmepﬂemoﬁ BOJIHblI U1 BOJIH, ,EI,VIaﬂaSOVI(bI) nepeko-
YeHuA. Bpemsa pa60TbI 7 cnevlmcpvu_l,vlpoaamwaﬂ 4YacToTa nNpUNoXeHna WUMNYJZIbCHONro HanpsaXeHua. ,ﬂ,]‘lﬂ MHOImx
N3MEPUTESIbHbIX CUCTEM I/IHCbOpMaLI,VIFI O cucrteme coe n HeHVII7I, TaKMX Kak /104a0J/1 BbICOKOIo Hanpsi>keHnsa 1 pacnosioxXeHne
KOHTYpa 3a3eM/ieHnA, ABAeTCA OA0CTaTO4YHO BaXHOW. Ecnn Tpe6yeTCﬂ, TO NpMBOOUNTCA TakXe onncaHune Ha KOMIMOHEHTbI
N3MepUTENIbHON CUCTEMbI, BK/THOYaA, HanpuMmep, Tmn n nx NnpuHaanexHoCTb K USMeEPUTESIbHOU CUCTEME.

4.4.2 Wckno4veHus

Ha nameputenbHble CUCTEMbI UV UX KOMIMOHEHTbI, U3rOTOBJ/IEHHbIE [0 AaTbl U34aHNA HACTOALLEro CTaH-
[apTa. MOryT He pacrnpoCTpaHATbLCA TPeboBaHMs Ha HEKOTOPbIE MYHKTbl TUMOBbIX U MPUEMO-CAATOYHbIX UCMbI-
TaHuii. B 3TOM C/lydae 3KChayaTauMoOHHbIe UCMbITaHUA U NPOBEPKW, NPOBeAEHHbIE B COOTBETCTBUM C 6onee
paHHNUMU M34aHUAMWN CTaHOAPTOB, CUNTAIOTCA AeNCTBUTE/IbHBIMWU MPU YCNOBUW, YTO OHU NOATBEpPXAaloT CTa-
OMNbHOCTL MacwTabHoOro koadpdmumeHTa. Pe3ynbTaTbl 3TUX MpeAbloywmx WUCMbITAHUA M MPOBEPOK Takxe
BHOCSAITCS B NacnopT N3MepuTenibHOM CUCTEMbI.

[na n3meputenbHbIX CUCTEM, BK/IHOYAIOLWNX B3aiIMO3aMeHsAeMble efVHMLbI 060PYA0BaHUA, MOXET ObITb
N3roTOB/EH eHbI/ NAacnopT U3MEPUTESIbHOW CUCTEMbI, BK/ItOYAOLWMIA BCe BO3MOXHbIE KOMOUHALUKW, C MUHU-
MasibHbIM Ay65iMpoBaHMeM. 6 4aCTHOCTU, Kaxgoe npeobpasoBaresibHOe YCTPOWCTBO AO/HKHO ObiTb ONMcaHo
OTAe/IbHO, a CUCTeMbl Mnepefadn U3MeEPAEMOro CUrHasia U nsamMeputesibHble NMPUG0PbI MOTYT ObiThb YKasaHbl
0606LeHHO.

4.5 Ycnoswus akcnayaraumm

N3mepuTenbHasa cuctema Ao/kHA 6bITb NOAKIOYEHa HENOCPeACTBEHHO K BBOAAM UCMbITYEMOro o6bek-
Ta uan Takum 06pa3om, YTO6bI pa3HOCTb (MadeHne) HanpshKeEHNS Ha BBOAAX MCMbITYeMOro o6bekTa u namepu-
Te/IbHOW cUCTEMBbI 6blna 6bl HE3HAUNTEIbHOIA.

MpumeuyaHune 1— MNapasnTHasi CBSA3b MEXAY UCMbLITATENIbHOW U U3MEPUTENBHON LeNsiMU A0/MKHA GbITb MUHU-
MU3MpOBaHa

NMpumeuyaHue 2 — VI3MepuUTesibHas cucTema /18 U3MEPEHMS TOKOB [O/HKHA MOAK/IHYATLCSA Noc/iefoBateslb-
HO K UCMbITbIBAEMOMY OGbEKTY.

N3mepuTenbHasi cucteMa [JO/KHA MMETb HeOMnpeAenieHHOCTb B MNpejesiaX, HOPMUPOBaHHbIX B HaCTOsI-
wem cTaHgapTe, B 3a/aHHbIX paboyem auanasoHe U paboymx ycrioBUsiX, NPUBEAEHHbIX B nacrnopTe M3mepu-
TeNIbHOI CUCTEMBI, @ TaKXKe B OTCYTCTBUE BIXKHOCTY U 3arpsi3HEHNS.

Ecnn He onpefgeneHo nHauve, TO U3MEPUTE/IbHbIE CUCTEMbI MOCTOSIHHOIO, NMEPEMEHHOIO HarnpshkeHWi, a
TakXe TOKOB [O/KHbI 6bITb CMPOEKTUPOBaHbI A1 HEMPEPBLIBHOIO pexrMa paboTbl. B NpoTUBHOM ciyyae, Bpe-
Msl paboTbl TAKUX U3MEPUTESIbHBIX CUCTEM [O/DKHO 6bITb YKa3aHo.

MpunmMmeyaHwue 3— PekomeHayemMoe MUHUMa/IbHOE HEMPEPbIBHOE BpeMsi paboTbl — 1 yac.
[N MnybCHOro HanpsHXeHns AO/MKHA ObIThb YKa3aHa MakCMMasibHasi CKOpOCTb Nofayun MMMy/1bCOB.

MpumeuyaHune 4 — PekOMeHAyeMOe MUHMMa/IbHOE 3HAYeHWEe MaKCUMasibHOW CKOpOCTU mofjauv — OAuH WUin
OBa NMMy/ibCca a MUHYTY 1 BbIGMPAaeTCs € 3aBUCMMOCTY OT yKa3aHHOro AvanasoHa npeobpasoBarte/ibHOro yCTpoicTea.

[nana3oH ycnosuii akcnsiyataumum A1 KOMMNOHEHTOB U3MepUTEeNIbHOM CUCTEMbl [OJ/DKEH COOTBETCTBO-
BaTb TpeboBaHNAM HaCTOSILLLEro cTaHaapTa.
4.6 HeonpepgeneHHOCTb

HeonpeaeneHHOCTbL BCEX WU3MEPEHWUN, cAeflaHHbIX B paMKax HacTosllLero crtaHgapTa, AO0/hKHa COoOoTBe-
TCTBOBaTb pekoMmeHaaumam Pykosoacta ISO/IEC Guide 98-3.

MeToAuKM OLEHKM HeornpeaeneHHOCTeN, NpeAcTaB/ieEHHblE B HACTOSILEM CTaHAapTe, B3ATbl U3 PyKOBO-
nctea ISO/IEC Guide 98-3. 3T ynpoLeHHble MeTOANKN, NpUBeeHHbIe B pasfesie 5 HacToslero ctaHgapTa.
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MOXHO cuuTaTb AOCTATOYHbLIMWU A1 NPUOGOPOB N U3MEPUTE/IbHBIX Leneid, U OHU OBbIYHO MCMNOJIb3YIOTCA MpU
NnpoBeAeHNN BbICOKOBOJIbTHbIX MWCMbITaHWIA, KpOMe TOro, nosib3oBaTenn MOryT BbibpaTb n3 PykoBoAcCTBa
ISO/IEC Guide 98*3 gonosiHUTE IbHbIE METOAbI, HEKOTOPbIE N3 KOTOPbIX ONMMCaHbl B NPUIoXeHnsax A n b.

Kak npaBwsio, 3a u3aMepsemyo Be/IMUYNHY NPUHMMAOT MacluTabHbIi KO3(ULMEHT N3MEPUTESIbHON CUC-
TeMbl. HO B HEKOTOPbIX C/lyHasx NPOBOAAT N3MEPEHUS APYTNX BEMIMUMH, TaKUX Kak BPEMEHHble napameTpbl UM-
NY/IbCHOIO HAMPSXXeHUs N X COOTBETCTBYOLLME MOTrPELLHOCTM.

MpumeuvaHue 1— [N oOTAeNbHbIX Npeo6pa3oBaTesibHbIX YCTPOWCTB CYLLECTBYIOT ApYrne O06LenpuHATbIe
n3MepsieMble BeIMUUHBI. Hanpumep, Ae/UTesb HanpPshKEHUST XapakTepusyeTcs KO3hhULMEHTOM AefleHUs U ero Heomnpe-
[OeNeHHOCTblo a pabouyeM AMana3oHe M3MepeHuii. TpaHcopmaTop HanpshKeHWs XapaKTepuayeTcsl MacliTabHbIM KO3g-
hVLMEHTOM. YI/IOM (Pa30BOr0O CABMIa U NX COOTBETCTBYHOLMMUN HEONPEAEIeHHOCTAMM.

B cootBeTtcTBUM ¢ PykoBoactBom ISO/IEC Guide 98-3 HeonpenesieHHOCTb U3MEPEHUS paccHUTbIBaeTCA
nocpeAcTBOM KOMOGUHALMN COCTaB/IAOWNX HeornpeaeneHHocTn no tuny A n no tuny B (cm. 5.10.5.11 n npuno-
XeHne A). CocTaB/isowWme HeonpeneneHHOCTU OnpeaensaloTca MO pesysibTaTaM U3MepPeHWur, 13 pyKoBOACTB
Nno 3Kcnsyaraunun, cCepTMgmnKaToB KaIMOPOBKN 1 MO 3HAYMMbIM pe3y/ibTaraM OLEeHKN BIMSAIOWMX (hakTopos BO
BpeMs npoBefeHus u3MepeHwuin. Hanpumep, cornacHo pasgeny 5. Takumu BAnAOWMMK doakTopamn MOryT
ObITb TEMNEPaTYypPa 1 BNAHUE 6/IN30CTU OKPYXarLWmnx 06bekToB. Ecnn Heobxoaumo, To MOryT 6bITb fo6aBne-
Hbl 1 Apyrve Bauvslowme pakTopkl, TakMe Kak. Hanpumep, orpaHnyeHHas paspeluarolias cnocobHOCTb N3MepU-
TenbHOoro npmnobopa.

MpumeuyaHue 2 — PaspelleHNe U3MepPUTENILHOTO MPMGOPa, OrpaHMYEHHOe, HaMpUMEpP, OAHVUM WM HECKOJIb-
KUMW 3HAUMMbIMU YACNIaMU, MOXET 6bITb CYLLECTBEHHbLIM UCTOYHUKOM HEOMNPEAESIEHHOCTH.

O6bIYHO BO BpPEeMsi UCMbITaHUS MPUKNaAbiBaeMbIM HanpsKeHMeM, NOMUMO HeoNpeaesIeHHOCTU Mac-
WTABbHOro Ko3ahhuuMeHTa, ykasaHHO B cepTudmnkate KasimbpoBKKW, NMOSYYEHHOW NpU ero KainbpoBke, eLle
HEOBX0AUMO YUMTbIBATb U [OMOJSIHUTE/IbHbIE BANAIOWME (DAKTOPbI C TEM. YTOObI MOYUYMUTbL HEOMNpPeaeNneHHOCTb
M3MEPEHUNS 3HAUYEHNSA UCIbITATE/IbHOIO HaNPSHKEHUSA.

HekoTopble pekoMeHZaLMu No ONpeaesieHNI0 COCTaB/IAIOWMNX HeONpPeAesIeHHOCTN, KOTopble Heobxoan-
MO y4nTbIBaTb, U NX KOMBUHaLMK, AaHbl B pa3gene 5 npunoxeHuii A u 6. HeonpegeneHHOCTb A0/HKHA ObITb
AaHa B BUAE paclUMpeHHON HeoNpeaesIeHHOCTU C BEPOSITHOCTbLIO OXBaTa NPUG/N3NTesIbHO paBHoOi 95 %, COOoT-
BETCTBYHOLLEN KOIhPMUMEHTY OXBaTa K = 2, NP1 HOPMaJIbHOM 3aKOHe pacnpegesieHus.

MpumeuvyaHune 3—B HacToAWeM cTaHAapTe HeonpeAesieHHOCTU MacliTabHoro koadduumeHTa U mnsmepse-
MOro HanpsbkeHus (cornacHo 5.2—5.10) BblpaXaloTCsi OTHOCUTE/IbHbIMU HeomnpeaesIeHHOCTAMU BMECTO abCO/IOTHbLIX He-
onpefesieHHOCTell. paccMOTpeHHbIX a PykoBoacTtBe ISO/IEC Guide 9B-3. lNpumep HenocpeacTBEHHOTO MNPUMEHEHUS
PykoBoactBa ISO/IEC Guide 9B-3 1 paccmoTpeHue abCOMIOTHbIX HeonpeaesieHHOCTE AN BPEMEHHbIX MnapaMeTpoB
npeacrtessieHbl B 5.11. a Takke B NPUIOXeHUaxX A v B.

5 lVcnbiTaHust U TpeboBaHNSA K UCMNbITaHUSIM cepTUdMUMpyemMoi
N3MepUTEsSIbHOM CUCTEMbI N €€ KOMNOHEHTOB

5.1 O6wume TpeboBaHUA

MpunucaHHbIli MaclTabHbI KOIM(PUUNEHT N3MEPUTENBHON CUCTEMbI A0/DKEH ObITh ONpeaesieH nNpu ee
Ka/IMGpPOBKe B COOTBETCTBUM CO crneundukaumeli 3aBoACKUX AN IKCTTyaTauMOHHbIX UCTMbITaHWA. Mpunncan-
HblA MacWwTabHbIN KO3(hPULUNEHT ABNAETCA eQUMHCTBEHHbIM A1 cneunduuvMpoBaHHOro AgnanasoHa usmepe-
HUsA. MpY HEeOBXOAMMOCTU MOXET ObITb MPUHSITO HECKOJIbKO paboymx AManas3oHOB M3MEPEHMS C pasHbIMU
MacLlTabHbIMN KO3dhhnymeHTamu.

Takke UCMNbITaHNA UMMY/IbCHOW N3MePUTENbHOM CUCTEMbI AO/MDKHbI NOKasblBaTb, YTO ee AMHaMU4Yeckune
XapaKTeEPUCTMKN COOTBETCTBYIOT CNELN(PULNPOBaHHBLIM U3MEPEHUAM N YTO YPOBEHb KaknX-Mb0 NoMeX MeHb-
e JonyCTMMbIX Npeaesnoe.

M3-3a KpynHOrabapuTHbIX pasMepoB 060pyAOBaHUA U cheuudnyeckmux ycrnoBuii akcnayataumn, npeg-
NoOYTUTENIbHO NPOBOAUTL UCMbITaHUA (KAJIMGPOBKY, NOBEPKY) paboyeit n3aMepuTenibHOM CUCTEMbl HA MeCTe ee
3aKcnayaTauum NocpeacTBOM C/IMYEHUS C STASIOHHOM N3MEpPUTE/IbHON CUCTEMOIA.

ManoraGapuTHble U3mMepuTesibHble CUCTEMbI U MX KOMMOHEHTbI MOTYT 6bITb TPAaHCMOPTUPOBAaHbI B ApY-
ryto nabopatopuio At UCNbITaHU (KaIM6pPOBKX, NOBEPKN) MO aHaIOTMYHBLIM YC/I0BUAM 3KCrlyaTaumn, CXeme
M NpyY YCNOBUMW, YTO UCMbITAHNSA Ha MOMEXU NPU HEOBXOAMMOCTM NMPOBOAATCS Ha MeCTe aKcnayaralum obopy-
[OBaHUA.
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Ecnn npeobpasoBaTtesnibHOe YCTPOMCTBO MNOABEPXEHO BAUSHUIO 3dodoekTa 6/IM30CTU OKpYXaroLwmx 06b-
€KTOB. onpeaesnisieTca n BHOCUTCS B NacnopT AMana3oH A0MYyCTUMbIX 3HAaYeHUI pacCTOAHUIA, MPU KOTOPbIX NpU-
NUCaHHbIN MacwTabHbIA KO3hdnumeHT ocTaeTcs B Aonycke. MoryT 6bITb YCTaHOBEHbI OA4MH NI HECKOJIbKO
Anana3oHoB A0MNYCTUMbIX PacCTOSHUIA [0 Onmkanwmx OOBLEKTOB W COOTBETCTBYHOLWMX UMM MaclTabHbIX
KO3dhhnLMeHTOB.

MacLTabHbIli KO3(ULNEHT CEPTUDULNPYEMOIA N3MEPUTENBHOW CUCTEMbI A0/HKEH ObITb ONpeeneH B
cneununmpoBaHHOM AManasoHe U3MEePEHUA NPeanoyYTUTENbHO METOAOM C/AUYEHUS C 3TA/IOHHOW M3Mepu-
TenbHOW cucTteMon. OgHaKo 3Ta/IOHHas N3MepuUTesibHas CMCTeMa He Bcerga npuemsema Aaas BbICOKUX Hanps-
XXEHWUIA. MO3TOMY C/IMYEHUS MOTYT MPOBOAUTLCA W MPU HanpsHXeHusax Hke 20 % OT cneumguumpoBaHHOIO
[LnanasoHa M3MepeHuid, Npyu ycrioBUKW, UYTO GyAeT NPOBeAEHO onpefefnieHne NNHENHOCTU cepTUdunumpyemor
N3MEPUTESIbHOM CUCTEMBbI OT 3TON TOYKM A0 BEPXHEN rpaHuLbl ee cneyudurumpoBaHHOro paboyero gnanasoHa
N3MepeHnii. 8 Takoro cny4vast MOXeT 6bITb UCNO/b30BaH OA4MH N3 MeTOA0B, NpeAcTaB/ieHHbIX B 5.3.

Bce obopypoBaHue, ncnosnb3yemoe A1 onpefenieHnss MaclutabHbIX KOIgh(ULMEHTOB U3MEpPUTESIbHbIX
CUCTEM, A0/HKHO MMETb Ka/IMOPOBKM (MOBEPKM), NPOC/EXNBAEMbIE OT HaLUMOHA/IbHbIX UW/M MeXAyHapoaHbIX
3Ta/IOHOB.

MpumeyaHune — Kanmbposky, npoBeseHHyto UMW nnn nabopatopueir, akkpeaANTOBaHHbIMU Ha AaHHble BUAbI
pa60T, cyuTaroT I'IpOCI'Ie)KVIBaeMOVI K HaUMOHa/TbHbIM nin MeXayHapoAHbIM 3Ta/I0OHaM.

YcnoBus, 3HauUnMble AN pe3ynbrara KasIMbpoBKkY (MOBEPKU) CepTUMULMPYEMO N3MEPUTESIbHON CUCTe-
Mbl. AO/DKHbI ObITb YKa3aHbl B MacnopTe U3MepuUTesIbHOM CUCTEMBI.

5.2 Kannbposka — onpegeseHne macwutabHoro koapduuymeHTa

5.2.1 KanmbpoBka cepTumumnpyembix U3MEPUTEsSIbHbIX CUCTEM METOAOM WX C/AIMYEHUA C 3Ta-
JIOHHOV U3MepUTesIbHOM cucTeMol (MpeanoYTUTE IbHbIN MeTon)

5.2.1.1 MeTtog cnnyeHms

MacwTabHble KO3IULMEHTbI) onpeaensatoT(Ca) ANS MOMHOCTbIO YKOMM/IEKTOBAHHON N3MepUTesIbHOMN
CUCTEMbl METOAOM €€ C/IMYEHNS C 3TA/IOHHON U3MEPUTENIbHOW CUCTEMOIA.

BXO4HOE HanpshkeHue, NCNOoJIb3yeMoe Mpu KasIMGPOBKe, AO/MHKHO 6bITh HamnpshkeHMeM TOro Xe Tuna, vac-
TOTbl U DOPMbI CUTHaIA, Kak U NpeanMcaHHoOe n3MepsieMoe HanpshkeHue. Ecnv 3To ycrioBue He MOXeT ObITb
BbINOJIHEHO, TO B 3TOM CJ/lydae He06X04MMO OLLEeHUTb BNUSHWE AOMONHUTEIbHbBIX COCTaBAAKWNX OTHOCUTE b-
HOIA HeonpenaeneHHOCTH.

Mpy cnnyeHun sTasIOHHas 3MepuTesibHas cuctema, npocnexmnsaemas ot VIMW. gomkHa 6biTb NOAK/O-
YeHa napassiesibHO C Kanmbpyemoii namepuTesibHo cuctemoii. CnenyeT cobnogarb OCTOPOXHOCTL U n3beraTb
coefIHEHUI Yepes Lenb 3a3eM/1eHNS MexXay npeobpa3oBaTe/ibHbIM YCTPOMCTBOM(aMun) U cuctemoli(amm) name-
peHus. Peructpaums pe3ysibTatoB ¢ 06enx CUCTEM A0/HKHA NPOM3BOANTLCHA O4HOBPEMEHHO. 3Ha4YeHe BXOQHOMN
BE/IMYMHbI, MOJSTYYEHHOW NPX KaXKAOM U3MEPEHUN 3Ta/IOHHON U3MEPUTENIbHOW CUCTEMO, AENNTCA Ha COOTBe-
TCTBYHOLLEE 3HAYEHME, MOTYHEHHOE C U3MEPUTENBLHOIO NPUGopa NCNbITYEMOR CUCTEMbI 415 MOJSTyYEHUS 3HaYe-
HMA F, T. e. ee mMacwrabHoro koadhdpuumeHTa. MNpouedypa nosTopsieTcs N pas A1 MOJIyvYeHUss cpefHero
3HaveHus F' macwTabHOro KoapuuneHTa UCnbITyeMoin N3MepuTeibHOM CUCTeMbI AN1s 3a4aHHOrNO YPOBHS Ha-
npsbxkeHus U,. CpefiHee 3Ha4YeHVe PaccUnTLIBAIOT Mo hopmysie

14 n
Fg-;gF'9.

CpefHekBafpaTNieckoe CTaHAapTHOe OTK/IOHEHMe S, 3HayeHMs MaclTa6Horo koadicuumeHTa F, pac-
CUUTLIBAIOT MO hopMy/ie

1 1 &
S S J—D>(F . -F.¥.
s Ce A

a OTHOCUTE/IbHYIO CTaHA4ApPTHYIO HeomnpeAe/ieHHOCTb No Ty A. U, CPeAHEero 3HauyeHusi MacluTabHoro koad-
dhvumeHTa F, paccunTbiBatoT No hopmysie, NpeacTaBeHHON B MPUIOXEHUN A HACTOSILLErO CTaHAapTa, T. €.

7

-9
Ug—

5

MpumeyaHune 1— OB6bIYHO AOCTATOYHO M W 10 N3MEPEHHBLIX 3HAYEHWIA.

11

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuoteka Elec.ru

FOCT P 55193—2012

MpumeuyaHue 2 — [n U3MEPEHNSI NMOCTOSIHHOTO U NMEPEMEHHOIO HanpsbkeHWli crefyeT MPUMIOXUTL Hampsixe-
HVe W 3aperncTpupoBaTh N U3MEPEHHbIX 3HAYEHWIA, UM NoAABaTh HaMpshKeHWe 1 pas. Kaxablii pa3 perncTpupys n3mepeH-
Hoe 3HaueHuve. [/1 UMNY/IbCHBIX HANPSHKeHW N3MePSIIOT J1 MPUNOXEHHbIX UMMY/TbCOB.

N3mepuTenbHasa cuctemMa C HeCKOSIbKUMU creunduLmMpoBaHHbIMM pabounmMm amanasoHamMmn n3mepeHust
(Hanpumep, AenuTesnib HaNPSHKEHUS C HECKOMTbKVMMU HU3KOBOJIbTHLIMUY M/ledaMn) Uan pasHbIMU cUCTEMaMi Me-
pefayn n3MepsaemMoro curHana fo/mhkHa ObITb Ka/IMbpoBaHa Ha KaXKAoM Auana3oHe N A5 KaxX[0h cucteMbl ne-
pefaun M3MepsieMoro curHana. /ameputenbHble CUCTEMbI C BTOPUYHBLIMWU aTTeHoaTopaMyv MOryT 6biTb
KasIMbpoBaHbl TO/IbKO 4151 O4HOW KOHhurypauum, Npu yCcrioBuUm, 4To fipyn APYrnx KOHUrypauusax v npu apyrux
VCNbITaHUAX Harpy3ka Ha BbIXofe Mpeo6pa3oBaTe/ibHOr0 YCTPOMWCTBA OCTaeTCs MOCTOAHHOW. NS Takmx
Cny4aeB MOJIHbIN Anana3oH BTOPUYHOIO aTTeHoaTopa(oB) A0/MKeH ObiTb KA/IMGPOBaH OTAENLHO.

MacwTabHblli KoadhdmumeHT gomkeH 6bITb onpefesieH B npegeniax cneunguumpoBaHHOIO AuanasoHa
U3MEepPEHNST O4HUM UAN HECKOJTIbKUMM MeTo4aMu, onncaHHbiMu B 5.2.1.2 (NpegnoytuTenibHo). 5.2.1.3 n 5.2.2.

5.2.1.2 CnAnyeHus B NOSIHOM CNeLNPULMPOBaHHOM Anana3oHe N3MepeHunit

JTO ucnbITaHWe BK/IIOYaeT OAHOBPEMEHHOE onpeferieHre macltabHoro koaduumeHtTa n onpegene-
HMUe NMHeNHocTu. OnpegeneHne MaclTabHOro KoaduumeHTa AO/MKHO ObITb CAEMaHO MEeTOAOM Hemnocpe-
OCTBEHHOIO C/IMYEHUSA C 3TA/IOHHOM U3MEPUTESIbHOM CUCTEMOIM HA MUHUMa/IbHOM U MakKCUMas/lbHOM YPOBHSX
NPUHATOro paboyero guanasoHa U3MepeHus, 1 elle No KparHeln mepe B Tpex, NpMbM3nTesibHO paBHO pacno-
JIOXXEHHbIX MPOMEXYTOUYHbIX 3HAaYeHUAX (PUCYHOK 2). MNpu 3TOM MNPUANCaHHbIA MaclTabHblli KoadduumeHT F
MPYHUMAIOT PaBHLIM CPEAHEMY 3HAYEHMIO BCEX MACLITAGHbIX KOI(PIMUMEHTOB Fy. 3aperncTpupoBaHHbIX npu
ft ypOBHSX HanpshkeHWiA

1n

F= ans ft* 5.
/> p-1

CraHgapTHaa HeonpefesieHHOCTb NPWU onpegeneHny 3HavYeHUs MPUNUCaHHOro MacliTabHoro koaddu-
uMeHTa F paccunTbiBaeTcs MO HanmbO/bLUEMY 3HAYEHUIO M3 MOJIYYEHHbIX CTaHA4APTHLIX HeonpeaesieHHOCTel
no Tmny A (PUCYHOK 3)

K
04 ;_irnaxLl,,%.

BnunsHne HennHernHOCTM MaclTabHoro koadppuumeHTa F oueHMBaeTCs, kak cTaHgapTHas Heornpeje-
JIEHHOCTb Mo TNy B. 1 BblpaxaeTcsa oopMyion

e = .nTaX ——-
0= -gyE—1m

MpumeuvaHune 1 — OKPYIr/iEHHOE 3Ha4yeHWe F, MOXeT 6bITb MPUHSTO 3a MaclwTaGHbI KO3(ULMEHT, ecnm
pasHocTb Mexay Fqo 1 f BBOAMTCA a Buae GlogxeTa HeonpeaeseHHOCTV /10 Tuny B Npy oueHke paclumpeHHolt Heonpefe-

NIeHHOCTU MacLliTabHoro koadpurumeHTa F,

MpumeyvyaHne 2 — OTAeNbHble MacliTabHble KOIMULMEHTBI U NX HEONpPeAEeeHHOCTN Npu A YPOBHAX Hanps-
XeHUs JO/MKHbI ObITb YKa3aHbl B cepTudmnkare KasimbpoBKu.

[OOreaon cat6pom

77
I>aafwe»Bf mHrxvon uanpums

PUCYHOK 2 — KanimbpoBka METOLOM C/MHeHNs
B MOJIHOM CMeLUULMPOBaHHOM AMana3oHe N3MepeHNs
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Cqe-O0
{
Oox

Friyy Hanpsocsme
Fai vy Fa g
F
PucyHok 3 — BrogkeT cocTaB/isIlOLWLNX HeONpeaesIeHHOCTU NPy KaimbpoBKe
(NMpymep An1s S ypoBHeR HanpshXeHs)
5.2.1.3 CnnyeHne B criyyaB, KOrga AvanasoH HanpshkeHust cepTuuumpyemoin nsmeputenbHom

CUCTEMbI NPEBbLIWAET AMana3oH HanpsHXeHUs 3Ta/IOHHON N3MepPUTESIbHOW CUCTEMBbI

Korpa ycTaHOB/IEHHbIN Avana3oH HanpshKeHWs MpeBbillaeT BO3MOXHOCTU 3Ta/IOHHOW U3MepUTEsIbHOMN
CUCTEMbI, MacWwTabHbI KO3(hPNUMEHT onpeaensaoT MeETOAOM C/IMYEHUS A0 MAaKCUMa/IbHOI0 3HAYEHUNA Hanps-
XXEHUS 3TASIOHHOM U3MEPUTENIbHON cucTeMbl. CrindyeHne Ha4YMHaloT NPU HaNPsSHXXeHUN OT MUHUMa/lbHO BO3MOX-
HOro npegena cneundUUMpPOBaHHOINO AuanasoHa W3MepeHusi, Hanpumep oOT 20 % BepxHero AguanasoHa
N3MepeHns (PUCYHOK 4).

B aTom cnyyae K MeToAly HENOCPeACTBEHHOIO CiMYeHna cnenyeTt A06aBUTb MeTO, NPOBEPKX JIMHENHOC-
TV cornacHo 5.3. Toraa, Npy UCMNoJ/ib30BaHUM U3MepUTENbHOM CUCTEMbI, COCTaBAOWan HeonpeneneHHOCTH,
noslydeHHasi nNpyv MeToAe MNPOBEPKU JIMHEMHOCTU, AO/HKHA ObiTb BK/IKOYEHA B pacyeT HeonpeaeseHHOCTU
n3mepeHus, cm. 5.10.3.

CnuyeHne c 3TaJIOHHOW N3MepUTESIbHOW CUCTEMOV NPOBOASAT MNPU a* 2 YPOBHAX HanpshKeHUsl, rae mMak-
CUMasbHbli YPOBEHb paBeH MakCUMaslbHOMY HanpsiKeHUIO 3Ta/IOHHOM M3MepuTesibHOW cucTembl. VicnbiTaHne
JINHEMHOCTM NPOBOAAT NpPU 2 YPOBHAX HamMpshKeHWsl, rae nepBbii U3 YPOBHEN 06si3aTesibHO AO/HKEH ObITb
paBeH MakCUMasibHOMY YPOBHIO HanpshKeHUSA NPOBeAEHHOr0 HEMOCPEACTBEHHOIO c/indeHns (cm. 5.3).

[pyrve ypoBHM HanpshkeHUs BbIGMparoT TakuM 06pa3oM, UTOObl OHW BK/IKOYaIM MO KpaliHell Mepe MUHK-
Ma/ibHbIli (HEMOCPeACTBEHHOE C/INYEHMNE) N MaKCUMasibHbI (MpoBepKa JIMHEMHOCTN) YPOBHU cneuudumumpo-
BaHHOIO Anana3oHa n3amMepeHus, T. e.

a ¢ b*6.

MpunucaHHblli MaclwTabHbIn ko3dduuneHT F npuHMMaeTcsa paBHbIM CpeAHeMy 3HayeHWo BCeX Mac-
WTabHbIX KO3I(MPULNEHTOB, 3apPErMCTPMPOBaHHbIX 3Ta/IOHHOW U3MEpUTE/IbHOW CUCTEMOW MNpX HenocpeacT-
BEHHOM C/IMYeHUN

F=

2 Fy-
g-1

CTaHOapTHasi HeonpeaeneHHOCTb No Tuny A macwtabHoro koaddumumeHTa F,, npyHMMaeTcsi no Hawv-
60oNbLUEMY M3 MOJTYYEHHbIX HA Pa3HbIX YPOBHSIX 3HAUYEHW I HEONpeAEeNeHHOCTU Uy MO hopMysie

® |-

n=Taxun
no-1 9

a B/MsIHME COCTaBNAOLWEN HeonpeaeieHHOCTU OT HEJTMHEIHOCTHM oLeHnBaeTCs no popmye

1 Fa
N —max —-~1}
V3 p-1 F
MpumMeyaHune — OKpyrneHHoe 3HadyeHne CMOXeT OblTb MPUHATO 3a NPUMUCaHHbIA MaclTabHbI Koadduuu-

€HT. ec/in pasHocTb Mexay f, 1 F BBoaWUTCA a BuAe cocTaB/isitoLLeli GlofxeTa HeonpeaeleHHOCTU Nno Tuny B B oLeHke pac-
LUMPEHHOI HeonpeaeneHHOCTY MacluTabHoro koaddmuneHTa F .
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[JvanasoH LvB/MOM VChibITaHA
KanopeLL Hau bl MaliHa Cri»
C*Lypum {b*B-Bypo«uit)
rnr
2 Ury*1rk*€bI yprinftib Hiinpsioxp**

ANA ~MTT10gHOB
! J
[hao1CTHbI AvianasoH FOMOPOHLL

PucyHok 4 — Kal'IVI6pOBKa MeToAO0M C/INYEHUA C AONOSIHUTENIbHBIM
MCNbITAHWEM Ha IMHEHOCTb

5.2.2 OnpegeneHne MacwTabHOro kKoadduLmeHTa W3MEPUTESIbHOW CUCTEMbl METOL4OM ero pac-
yeTa M3 MaclWwTabHbIX KO3PMLNEHTOB €e KOMMNOHEHTOB (a/lIbTEpPHATUBHbIA METO)

MpunucaHHbIli MacwTabHbI KO3MMPULNEHT N3MEPUTESTIBHON CUCTEMbI MOXET ObITb OnpegeneH Kak rnpo-
n3BoAHas 13 mMacwTabHbIX KO3drUneHTOB: Npeobpas3oBaTelbHOr0 yCTPONCTBa, CUCTEMbI Nepegayn nsme-
pAEMOro curHana, Kakoro-iMbo BTOPMYHOro aTTeHaropa u n3amepuTtenbHOro npmbopa.

MacLTabHblIn KoadhdhuLmeHT Npeobpa3oBaTeNlbHOro YCTPOMCTBA 1 CUCTEMbI Nepeaayn NU3MepsemMoro Cur-
Hana uan nx KOMGUHaUNN MOXET BbITb U3MEPEH OAHVMM N3 METOA0B, NPUBEAEHHbIX HVXKe. 1 cucTemMbl Nepefa-
UM U3MEPSAEMOrO CUrHana, COCTOsILWEN TOMbKO 13 Kabesnei, oTAeNbHOe NPoBeAeHMEe UCTbITaHN He TpebyeTcs.
MacLwTabHbIi KO3hPULNEHT N3MEPUTE/ILHOIO NpMGopa onpeaensaeTcsa cornacHO COOTBETCTBYHOLWEMY CTaHOap-
Ty (cMm., Hanpumep. IEC 61083-1 1 61083-2) nan nocpencTBOM KaJIMOPOBKN N UCMbITaHUSA, YKa3aHHbIX B pa3je-
ne 5 HacTosLWero ctaHgapTa.

OnpegeneHne mMaclwTabHoOro KoaduruyeHTa KOMNOHEHTA CUCTEMbI MOXET O6bITb BbIMO/IHEHOOAHUM U3
crielyowmx MeToaoB:

* METOJ, C/IMYEHUS C ATASIOHHbIM KOMMOHEHTOM (HanpuMmep, AesiTeslb Hanps>keHUs CAn4YatoT C 3TasIOH-
HbIM AENUTENEM HAMPSHKEHUA) AN NPUMEHSIIOT TOUHbIA HU3KOBO/IbTHbIN Kanbpartop:

- MeTOo/, O4HOBPEMEHHOIO U3MepPEHNS BXOAHbLIX N BbIXOLHbIX BENTMUWH;

* MOCTOBO/ MeTOA U TOYHbIE N3MEPEHMS MaclITabHOro KoadhduumeHTa Ha HU3KOM HanpsXXeHUn:

- METO/, BbIYNC/IEHNS, OCHOBaHHbI HA N3MEPEHUSAX MOJIHbIX COMPOTUB/IEHWIA.

MpunmeyaHune 1 — CnegyeT yaOCTOBEPUTLCS, YTO MapasnTHasi EMKOCTb UM Napa3vTHas CBSA3b, a Takke B3a-
VMHO€ B/INSIH/E KOMMOHEHTOB CUCTEMbI YUYTEHbI NPU U3MEpPEHUSX.

[Ons kaxaoro KOMMOHeEHTa U3MepuTeNbHOM CUCTEMbI A0/HKHA ObITb NpOBeAeHa OLeHKa COCTaB/IAIOWMX Heonpeae-
NeHHocTy no Tuny A 1 no Tuny B (cm. 5.2 n 5.9) n paccuntaHa cymmapHasi HeonpeaesieHHOCTb A5 KaKA0ro KOMMOHeHTa
(cm. 5.10) ¢ yyueTOoM HeonpeaeneHHOCTEN NCNOMb3YEMbIX AJ/151 KASINOGPOBKM N3MEPUTEIbHbIX YCTPOWCTB.

MpnmeuyaHune 2 — OueHKa COCTaBASAKLWNX HeONpPeaesIeHHOCTU MeTOAOM MOKOMMOHEHTHOW KasiMbpoBKU Tpe-
6yeT aHa/In3a KaXAoro KOMMOHEHTa CUCTEMbI B MOJSIHOM Auana3oHe paboymx YC/IOBUIA — HamnpshkeHne, Temnepartypa, ag-

hekT 6/IM30CTM OT OKpYXatoLMX OGBHLEKTOB UM T. A, — KOTOPble MOFYT MOBMUSITL HA pe3y/ibTar. STOT aHa/Iu3 sIBAsieTcs
C/IOXHbIM 1 TPEBYET r/Ty60KOro NOHMMaHKs U3MepUTeNIbHOTO NpoLecca.

PaclmpeHHyt0 HeonpeaeneHHOCTb AN U3MEPHAEMOro HanpshKeHWs MNoslyyaloT KOMOMHauuen cymmap-
HbIX HeomnpeaeneHHOCTel BCeX KOMMOHEHTOB cornacHo PykoBoacTBy ISO/IEC Guide 98-3 (cM. npuaoxeHust A
n B. npumep B.2).

OueHka HeonpenenieHHOCTM U3MEPEHNS BPEMEHHOrO napameTpa AO/DKHa NpPUMEHATbCA cornacHo 5.11
1 COOTBETCTBOBATb METOAY OLLEHKU NPY N3MEPEHUN HaMPSHXKEHWS.

5.3 WcnblTaHWe Ha IMHEHOCTb

5.3.1 TpumeHeHne

VicnbiTaHna Ha IMHENHOCTb NpegHa3HadeHbl 4719 NOATBEPXKAEHMS OCTOBEPHOCTN MaclITabHOro Koad-
dmumneHTa B AnanasoHe OT MakCUMasibHOrO HarnpshXeHWsi, Ha KOTOPOM MpoBoauiacb KanmbpoBka Henocpen-
CTBEHHbIM C/IMMEHNEM C 3TA/IOHHOW W3MEPUTESIbHOIM CcuUcTeMOW corslacHo 5.2.1.3, Ao BepxHero npegena
cneundmUMpoOBaHHOrO Arana3oHa n3MmepeHns (PUCYHOK 4).

Mpu ncneiTaHn Ha JINHENHOCTb BleO,CI,HOVI CurHan cepmdmu,mpyemof/'l M3mep|/|Tean0|71 CnctemMbl O0/1-
XXEeH CpaBHMBaTbCA C AaHHbIMUA np|/|6opa WK C rnokasaHMAMN Kakon-nm6o ,Cl,perVI I/I3MepI/ITEJ'IbHOI7I CUCTEMDbI.

14

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuoteka Elec.ru

FOCT P 55193—2012

KOTOpble MMEIOT MPOBEPEHHYIO NIMHENHOCTb NN KOTOPbIE MOTYT CHUTATLCA NINHEHbIMW BO BCeM chneundmum-
poBaHHOM Auana3oHe HanpsbkeHus (cM. 5.3.2). HeBO3MOXHOCTb MPOBEPUTb MIMHEAHOCTb NPU MOMOLLX 3TOr0
MeToda He 0653aTesiIbHO ABMSETCA NOATBEPXAEHNEM HEIMHENHOCTN cnucTeMbl. OgHaKo Npu 3TOM criegyeT Bbl-
6paTb Apyroe noaxogsuiee UCrbiTaHNE Ha NMHENHOCTb. COOTHOLLIEHNE 3HAUYEHUIA MeXAY U3MEepPUTESIbHOM CUC-
TEMOW U criMyaemMbIMW C Hell NpMBOPOM WM CUCTEMOW [AO/HKHO ObITb YCTaHOB/IEHO corfiacHo 5.2.1.1 ans 6
Pa3/INYHbIX YPOBHEW HaMNpsbkeHUs, T. €. OT YPOBHSA, MNPV KOTOPOM Yxe Obl1 onpefesieH MaclTabHbIn
KO3thhnLMeHT, A0 BEPXHErOo npegena cneyndnymmpoBaHHOro gmanasoHa nsmepenusi (PUCYHOK 4).

OueHKa HEeIMHEeHOCTY OCHOBaHa Ha MaKCMMa/IbHOM OTK/IOHEHUM KOI(PMULMEHTOB Ry OT €ro cpesiHero
3HaveHus R, Npy b OTHOLIEHNI N3MepSeMOro UCMbITYEMOW CUCTEMOW HaMpPsHKEHNS K COOTBETCTBYIOLLEMY Ha-
NPSYXEHUIO CMNYAEeMOro JIMHEMHOro npubéopa. MakcuManbHOe OTK/IOHEHWe MPUMHMMAKOT Kak HeonpegesieH-
HOCTb Mo Tuny B B OUeHKe cTaHAapTHOW HeonpeaeneHHOCTM B C/lydae, Korga MpUMMeEHSIeTCs MnpoBepka
HESIMHEMHOCTU MaclTabHOro KoadhumuneHTa B pacLUMpPEeHHOM Anana3oHe HanpshkeHui (pucyHok 5).

1°b Rg
n,, s—max _——
8 /13 «m' Rm
OTHOWMMB
MacLwTabHbIi
BoedpumunmMITA
é
Ry
& Q
[ —— -a"' gy
£ i Fa %
",
- -
L] 0%  Hanprcaiwa
v - v
Anana3oH [yarnasoH ucrb maHs
Ka/IVIOPOOLL H&MKENNOCT B

YPOBHSA) (6*4 seypbaB)

PP, — macwTabHble KO3a(hUUMEHTbI, onpefenieHHble Npy Ka/IM6poBKe C MOMOLLbIO 3TA/IOHHOrO AefuTens B Aua-
nasoHe KasimbpoBKwU;

n,. \,— CTaHAapTHble HeonpeaeneHHOCTM MacliTabHbIX KoadduuneHTos P, 1 P,.
P — cpepgHee 3Ha4veHne Py, 1
[?,... R, — OTHOLLEHWS, onpefesieHHble B PACLUMPEHHOM Aunana3oHe HanpshXXeHUsl nNpu UCrbITaHNn na JINHENHOCTb:

R" — cpefHee 3HauyeHWe OTHOLLUEHWiA, onpeAesieHHOe C NMOMOLLbIO IMHEHOro Npuéopa, B paclUMpPeHHOM Auanaso-
He HanpsHKeHus;
W, — CTaHAapTHas HeonpefefieHHOCTb Mo Tuny B. Bbl3BaHHasi HE/IMHEHOCTbIO MaclTaBGHOro KoadduLmeHTa a

pacwmpeHHomM amnanasoHe HaI'IpH)KeHI/IVI.

PUCYHOK 5 — VicnblTaHne N3MepUTesIbHOM CUCTEMbI Ma JIMHEAHOCTL C MOMOLLbIO JIMHeHOro Npubopa
B MOJIHOM fuMana3oHe HanpshkeHuii

5.3.2 MeToabl UCMbITaHUS Ha JIMHENHOCTb

5.3.2.1 Cnwn4eHune c cepTUULMPOBAHHON N3MEPUTENTBHON CUCTEMOIA

BbIXo4 NCMbITYeMO N3MEPUTENBHOWN CUCTEMbI MOXET ObITb NPOBEPEH CPABHEHMEM C BbIXOAOM YXe cep-
TNPNLUMPOBaHHOW N3MEPUTENBLHOM CUCTEMbI COrnacHO npoueaypam, onmcaHHbIM B 5.3.1. Mpu 3TOM INHER-
HOCTb CepTUdULMPOBAHHON NU3MEPUTEIbHOW CUCTEMbI OO/DKHA ObITb yCTaHOBMEHA 3Ta/IOHHbIM MeTOAOM B
Xxo[ne ee KasIMbpoBKK, COrnacHo 5-2.
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5.3.2.2 CrinyeHne ¢ BXOAHbIM HanpsiKeHMEM JSIMHEHOrO BbICOKOBO/IbTHOIO reHeparTopa
BbIXxo4 NCNbITYEMOW U3MEPUTENTIbHOM CUCTEMbI AOJ/DKEH CPaBHMBATLCA C HaMpPsXXeHUEM JIMHENHOTo Bbl-
COKOBOJIbTHOIO reHepaTopa C y4eTOM YPOBHEN HanpshKeHUs, yKasaHHbIX B 5.3.1.

MpnmevaHne 1 — OroT MeTof, [0CTaTOYHO 4acTo NMPUMEHAETCA, Koraa MMeeTcd BO3MOXHOCTb U3MepeHuA
3apAaAaAHOro Hanps>XeHnsa MHOroctyneH4atoro mMnysibCHOro reHepartopa manm nMamMepeHmsa BXOOHOro nepemMeHHOro Hanpsxe-
HUA MHOITOCTyneH4aToro reHepartopa NoCTOAHHOIo nBnNps>xenns.

MpumeuvaHue 2 — CneagyeT o6paTuTb BHUMAHME Ha TO. UTOGbI BCE CTYMEHW FreHepaTopa HamnpsbkeHUs UMenuv
paBHOMEPHYHO 3apsiaKy. Heo6X0AMMO BbIAEPXMBATL AOCTAaTOYHOE BPEMS AJ1S MOJIHOIM 3apsiiku BCEX CTyMeHei Ao 3anycka
reHeparopa.

5.3.2.3 CrninyeHnme c BbIXOAOM Npubopa AA8 WNIMEPEHUS HaNPsHKEHHOCTU 3NEKTPUYECKOro nons
(30HA0M 3/1EKTPUYECKOr0 NOSIA)

VcnbiTyemas mameputesibHasd cUCTeMa MOXET ObITb MpoBepeHa CpaBHEHWEM C CUCTEMON WU3MepeHUs
HarMpsHXKeHHOCTU 3/1EKTPUYECKOro MNoss, KoTopas npefHasHayeHa ANs U3MEepPeHUs1 HanpsXKeHHOCTU SM1eKTpu-
YECKOro 10/15. BbIMOJ/IHEHHOMN TakMM 06pa3oM, UYTO HaMpPSHXXEHHOCTb 3/IEKTPUYECKOTO N10/19 NMPONnopLMoHasibHa
n3MepsemMoMy HarnpshkeHuto. Cuctema N3MepeHus 3/1eKTPUYECKOro nonsa AosHkHa obecneuvBatb nepegarou-
HYIO XapaKTepUCTUKY, COOTBETCTBYIOLLYIO TUMY N3MEPSEMOr0O HanpshHKeHUs.

MpnmeyaHwune 1— MeTog NPUMEHUM A0 HaNPsSHKEHNSA BO3SHUKHOBEHUS KOPOHbI (cM. IEC 60270).

MpumeyaHne 2 — MeToa NPUMEHUM KaK OJ1S1 HANPSHKEHUSI MEPEMEHHONO TOKa, TaK U A4J11 UMMYJ/IbCHbIX Hanpsi-
XEHWNA.

5.3.2.4 CnnyeHune co cTaHgapTHbIM paspsagHukom B cooteeTcTeun ¢ IEC 60052

N3mepuTesibHas cuctemMa rnepemMeHHOro HarnpsXeHnsa uian usMmeputesibHass cuctemMa rpo3oBbiX U KOMMY-
TalUMOHHbBIX MMMNY/IbCOB MOTYT ObITb MPOBEPEHbI C/IMYEHNEM CO CHIEPUYECKUM PaspsaaHUKOM. MNpu nposepke
N3MepuTeNbHOM CUCTEMbI MOCTOSAHHOIO HanpshHKeHUs UCMOMb3YIOT paspsAgHUK CTepXeHb—CTepXeHb. B 06oumx
cny4asix caainyeHme NpoBoaMTCa cornacHo TpeboBaHusm IEC 60052.

MpoBepKy NMHENHOCTM CredyeT NPOBOAUTL 3a AOCTATOYHO KOPOTKOE BPeMS, YTOObI He [OMYCTUTb N3Me-
HEHNSA YC/IOBUIA OKpY>KatoLLel cpefbl U He BBOAUTL B pacyeT COOTBETCTBYOLME NONpaBkn. B NnpoTBHOM criy-
yae HeobxoAVMO BBOAMTbH MOMPaBKW, OCHOBAHHblE Ha 3aperucTpuMpoBaHHbIX aTMOCHEPHbLIX YC/0BUAX
cornacHo |IEC 60060-1.

5.3.25 MeTon [ANA MHOrOCEKUWMOHHbIX Mpeo6pa3oBaTtesibHbIX YCTPOWCTB (genuvTenein  Hanps-
XeHuns)

[na npeobpasoBaresibHbIX YCTPONCTB, COCTOAWMX U3 HECKOSIbKUX WUAEHTUYHbIX BbICOKOBOJ/IbTHbLIX CEK-
umnii (CTyneHeit), cnegyet NpOBOAUTL CrieAyoLMe NCNbITaHUSA:

- UCMbITaHMA Ha MNOJIHOCTbIO COOpaHHOM 0b6pa3ue ycTpoiicTBa (060pyAOBaHHOM 3KpaHamu) COriacHo
TpeboBaHUAM pa3genos 6—9;

* N3MepeHne eMKOCTU UNU/N COMPOTUBIIEHNSA KaXKAOW BbICOKOBOJIbTHOW CeKuuW NpukiadblBaHNEM Ha-
NpshkeHNs ANa 5 paBHOyAasieHHbIX YPOBHEW (aHa/OrMYHO, Kak yka3aHo B 5.2.1.2). Mpu 3TOM MaclWTabHbIA KO-
adhPrUNEHT paccunTbIBAIOT A1 KaXKA0r0 YPOBHSA HaNpPsKeHUs U3 3HAYEHU eMKOCTU Uan/v CONPOTUB/IEHUS U
COOTBETCTBYOLNX UM 3HAUYEHUIA N1eva HU3KOMo HanpsXeHUs:

* NpoBepka Npeobpas3oBaTeNbHOro ycTporicTea B cb6ope Ha npegMeT BAUAHUSA KOPOHbI N APYTX B/US-
rowunx hakToposB Ha BepxXHeM npeesie paboyero ananasoHa UsMepeHus.

MpnmeyvyaHune — 3HAYNMbIMU BIINAHNAMU ABNAKOTCA BUAUMbIE WU CNbIWNMblE 3q3(*JeKTbI KOPOHbI NN Hanu-
YHne TOKa yTeuKun.

5.4 lInHaMU4YeCKVe XapaKTepPUCTUKN

5.4.1 O6wwne NosoXxeHns

MepegaToyHas XapakTepUCTMKa KOMMOHEHTa WM WU3MEPUTESIbHOM CUCTEMbI B LE/IOM AOJ/DKHA ObiTb
ornpegerieHa B YC/IOBUsIX, COOTBETCTBYIOLLNX YC/IOBUSIM 3KCMlyaTaunn, B YaCTHOCTH, C YYETOM PacCTosHUI oo
3a3eMJIEHHbIX N Haxo4sAWMXCS NOA HanpshKeHMeM KOHCTPYKLUMA. PekoMeHAOBaHHbIMW MeTofamMu SB/ISAKOTCSA
onpepenieHne amnnTyAHO-4aCTOTHOM XapaKTepUCTUKN ANA N3MEPUTENIbHbIX CUCTEM MOCTOSIHHOIO M nepe-
MEHHOr0 HanpshKeHWn 1 onpegeneHne MaclTabHbIX KO3((UUNEHTOB 1 BPEMEHHbLIX MapameTpoB UMMY/bC-
HbIX HaMPsHXeHW AN HWXKHE 1 BEPXHEN rpaHnl, B BEPXHEM U HWXXHEM AMana3oHax 3HaYeHWin HOMWHasTIbHOTO
BPEMEHHOrO AnanasoHa A1 UMNY/bCHbIX HanpshkeHuin (5.4.3). JononHutenbHaa MHopmauvs ansa namepe-
HWIi NepexofHON XxapakKTePUCTUKN NpeacTaBneHa B NPUIoXeHnn B.
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OnpefeneHne OTHOCUTENIbHOI CTaHAapTHOV HeonpeAeneHHOCTY No TUNY B NpUMeHNTENBHO K AnHaMU-
YeCKMM XapaKTepucTVKam 3a4aHo hopmysoi
1A F
n~=—max —=-1|,
" V3 F

rae K — KOJ/IMYECTBO 3HAYEHUI M3MEPEHHOTO MacluTabHOro KoadpduumeHTa B fipedenax 4acToTHOro Aguana-
30Ha 1AW B npegenax AuanasoHa BPeMEHHbIX MMMNY/bCHbIX NapamMmeTpoB, COOTBETCTBYHOLMX HOMU-
Ha/IbHOMY BPEMEHHOMY AnanasoHy;
F, — vHaMBMAyanbHbIi MacliTabHbIn KO3MULNMEHT AR KaXKA0M0 N3MEPEHNS:
F— cpepaHee 3HaveHne macwTabHOro KoatpuymeHTa B rpaHMuax HOMMHa/IbLHOTO BPEMEHHOTO Avanaso-
Ha.
5.4.2 OnpepgeneHve aMnIMTYAHO-4aCTOTHOW XapakTepPUCTUKN
VMi3mepuTenibHasa cuctema uaM ee KOMMOHEHT MoABepralnTca BO34ENCTBUIO CUHYCOUAa/IbHOTO BXOAHOrO
CuUrHana n3BecTHo amnantygbl (06bIYHO Ha HU3KOM YPOBHE), 1 NP 3TOM U3MEPSETCS BbIXOAHOW curHas. [daH-
HOEe M3MepeHMe MOBTOPSETCA B COOTBETCTBYIOWEM Anana3oHe dacTtoT. OTKNOHEHWEe MacliTabHoro koaddu-
LMeHTa OLeHMBalOT B COOTBETCTBUM C YKa3aHHOI Bbiwe doopmysioi (5.4.1).
5.4.3 MeTog cpaBHeHUs1 cepTUULMPYEMOR UMMY/AbLCHOWM W3MEpPUTENIbHOW CUCTEMbI  Hanpshxe-
HUS C 3Ta/TOHHbIM MMIMY/IbCHBIM HaMNPsHKeHNEM
CpaBHEHUSA C 3TA/IOHHBIM VIMMNYJ/IbCHbIM HaMNps>KeHWeM Npu onpegesieHnn mMmacwTabHoro koadduumeHTa
cornacHo 5.2 Mcnosib3ytoT B npegenax HOMUHa/IbHOTO BPEMEHHONO Auana3oHa M 3aTeM MPOU3BOASAT CLIEHKY
6roKeTa HeoNnpeaeNneHHOCTU HanpsHXeHN U BPEMEHHbIX NapaMeTpoB U3MepeHus corsiacHo dpopmyne 5.4.1.

MpumeuyaHne — [JONOAHUTENBbHASA WH(OPMAUWS MO ONPEAENEHUIO M OLEHKE NepexoAHbIX XapakTepUcTHK
npejcTaB/ieHa B NPUIOXeHUN B.

5.5 KpartkocpoyHas cTabu/ibHOCTb

K MCNbITyeMOi M3MepuUTesIbHOW CUCTEME [OJIKHO HerpepbiBHO (MW B CriyvyaB MMMNY/bCHbIX UCMbITa-
HUIF — cO cneunLNPOBaHHON YacTOTOM NPUAOXKEHWS) NPUKIaAbIBAaTbCA MakCMMaslbHOE HanpshkeHue cne-
UMULMPOBAHHOIO Auanas3oHa W3MepeHWss B TedeHMe nepuoda, COOTBETCTBYHOLWEro mnpeanosiaraeMomy
npYMeHeHnto. MaclwTabHbI KO3IMPULMEHT A0/MKEH ObITb N3MEPEeH A0 NoJayun HanpshKeHUs U cpasy Xe nocre
CHATUA HanpsxeHUs (B npegenax 10 MyH)

MpumeuyaHne 1— KcnblTaHMe KPAaTKOCPOUHOW CTabWU/IbHOCTU NpefHa3HayYeHo A71s1 NPOBEepPKU BAWUAHWS CaMo-
HarpeBa npeo6pa3oBaTe/IbHOro YCTPOoCTBa.

MpumeuaHune 2 — lNepuog Nojaun HanpsKeHUs He AOJHKEH MpeBbllaTb pa6ouyee BpeMsi aKchnyaTauuu. HO
MOXET 6bITb COKpaLLEeH A0 Neproaa, 4OCTaTOYHOro AN AOCTVXEHUS TEMMNepPaTypPHOro paBHOBECHS.

Pe3y/ibTaToM UCNbITaHUA ABNSAETCA OLEHKA M3MEeHEeHMs MacliTabHOro KoadppuumeHTa B npeaenax spe-
MEHW NMPUIOXEHNST HAMPSHKEHWS, KOTOPasi BbipaXkaeTcsl HeonpeaesIeHHOCTLIO Mo TUMY 8 U OLleHNBaeTCs Kak

A1OCAD n

o

Bl £
roe Pa,, v Foeca» — maclwta6Hble K03(hdmUmMeHTbI, onpeaesieHHbIe A0 U NOC/e NCMbITaHWIA KPaTKOCPOYHO CTa-
OGUIbHOCTN.
5.6 [onrocpoyHas cTabuIbHOCTb

[na npofonmknTenbHOro BPEMEHHOro MHTepBana Ao/hkHa 6biTb paccyMTaHa M OLeHeHa [0/IroCpoYyHas
CTabunbHOCTL MacwTabHOro kKoadppmuyeHTa, KoTopas 06bIYHO OLLEHMBAETCA pacyeTOM HeonpenesieHHOCTU
3a nnaHnpyemblii nepunog, skcnayaraumm (06bIYHO A0 criefytoleil KanmmbpoBkK). T, OueHka
[O/MKHA 6bITb OCHOBaHAa Ha AaHHbIX NPOU3BOAMUTENS UKW pe3y/ibTaTax Cepun aKCcnIyaTauMoOHHbIX UCTbITaHWA.
Pe3ynibTaTOM OLEHKN SBMSETCA CTeMeHb W3MEeHEeHVUs MPUNMCAaHHOro MacliTabHoro koadydpuumeHTa. JaHHas
OLEeHKa BXOAMT B CTaHAAPTHYIO HeonpeaesieHHOCTb No Tuny B

UB4 = H ~-1 "

roe F, n F, — macwtabHble KO3(pMLMEHTbI ABYX NOCNef0BaTeIbHbIX 3KCM/yaTaloOHHbIX UCMbITaHWi 3a ne-
pviog, BpeMeHu oT go T,.
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B cniyyasix, korga [oCTynHbl pe3yibTaTbl HECKO/TbKMX 3KCM/TyaTaluMOHHbIX UCTIbITAHWIA, [0/TOCPOYHas
CTabU/IbHOCTb MOXET GbITb OXapaKTePM30BaHa COCTaB/IsAIOLLEN HeonpeaeleHHOCTU Mo Tuny A

rae F, — pesynbTaTbl NOBTOPHbIX 3KCMyaTalNOHHbIX UCMbITaHNi MacliTabHbIX KOAULMEHTOB;
F., — cpegHee 3Ha4eHVe MaclTabHbIX KO3PMULMEHTOB;
— CpegHuii BpEMEHHOW NHTepBas.

MpuMeyaHne — 3anHTepaan NCNbITAHWUS OOSITOCPOYHON CTabUNIBHOCTUN 0ObIYHO NPUHNMALOT OAMH rog4,

5.7 TemnepartypHas 3aBUCUMOCTb

MacwTabHbIi KO ULUNEHT N3MepUTENBLHOM CUCTEMbI MOXET 3aBUCETb OT U3MEHEHW TemnepaTtypbl
OKpy>XXaroLllero sosfyxa. 9T0 B/USAHWE OrpefesifaeTca 3KCNepuMeHTa/IbHO MyTem onpegeneHns macltabHoro
KoahhmLmeHTa NPy pas/iMyHbIX 3HAYEHUAX TeMnepaTypbl OKpPYXaloLlero Bosgyxa uam ob6paboTKon AaHHbIX,
OCHOBAaHHbIX Ha 0COBEHHOCTSAX ee KOMMNOHEHTOB. Pe3y/ibTaTbl UCMbITAHUI MW pacyeToB cnegyeT BKAOYaTb B
nacnopT U3MepuTesIbHON CUCTEMBI.

Pe3ynbTatom ucnbITaHU MAN pacyeToB SABASETCHA OLEeHKa CTeneHn U3MeHeHUn mMacluTabHOro Koaddgu-
LMeHTa B 3aBMCMMOCTM OT TeMnepatypbl OKpyXarLero so3ayxa. lpn aToM OTHOCUTE/IbHAs CcTaHAapTHasa He-
ornpegesieHHOCTb Mo Tuny B oueHnBaeTcs no dhopmyrie

raoe Fr — macwtabHbIi KoadhduUneHT nNpu 3afaHHoM TemnepaType;
F — macwrabHbIi KO3hPULNEHT Npy TemnepaType BO BPeMS KasiMbpoBKu.

MpumeuvyaHune 1 — Ecnn oTkNoHeHve F 0T F 6onblie, yem 1 %. TO pekoMeHAyeTCs NPUMEeHUTb TemnepaTyp-
HYHO KOPPEeKLMIO MacluTabHOro KoaduLmneHTe.

MpuMeyaHwne 2— BAUAHME cCaMOHarpeaa OTHOCUTCS K MCMbITAHUIO KPAaTKOCPOYHOW CTabU/IbHOCTMU.

MpnmeyvaHne 3 — [NonpaBoYHbIVi TeMnepaTypHblii KO3MPULMEHT, NPUMEHSAEMbI K MacluTabHoMy Koaddu-
LMEHTY. MMeeT CMbIC/T UCNOMb30BaTbh A/ C/lyvaeB, Korga TemnepaTypa OKpyXatollero Bo3gyxa WU3MeHSeTCs B LUMPOKOM
AnanasoHe. TemnepaTypHas KOpPpeKkuus ABSETCA HeonpeaesieHHOCTbIO MOMpPaBOYHOrO TemnepaTtypHoro Kkoadduum-
eHTa 1 TaKke MOXeT ObITb yYTeHa Kak CoCTaB/istowasa HeonpeaeneHHoOCTU.

5.8 3dbhexT 6/IM30CTN OKPYXaOLWNX OO BEKTOB

N3meHeHnss MaclTabHoro koaddmumeHTa npeobpasoBaTensi WAWN  XapakTepPUCTUK U3MEPUTESTIbHOTo
npuéopa ns-3a apheKkToB 6/IN30CTN OKPYXKAIOLLMX 06BEKTOB MOTYT ObITb ONpeaeneHbl U3MEPEHUAMU, BbINOsI-
HEHHbIMW NPW Pa3/INYHbIX PACCTOSAHUAX 3TUX U3MepuTenen A0 3a3eM/IEHHbIX Y HAXOAALMXCSA NOL, HAMPsHXKEHW-
€M KOHCTPYKLUIA.

Pe3ynbTaToM WUCNbITaHWUS AB/ISIETCSA OLEHKA CTeneHM M3MeHeHUs MacluTabHoro KoadduumneHTa, KOTo-
pasi MOXeT ObITb BblpaXeHa COCTaBAsAOLWel CTaH4apTHOM HeonpeAesnieHHOCTU No Tuny B u paccuutaHa no

dopmyne

u 'i,_ F"‘—“-1I.
V3 | Fomn |

rae Foac Y Frxn, — MacluiTabHble KOahrLMeHTbI MPY MaKCUMa/lbHOM U MUHUMaIbHOM PacCTOSAHUN [0 APYTUX
0OBEKTOB.

MpumMmeyaHwne 1— Pa3nuyHble 3HAYEHMSA MOTYT ObITb AaHbl A1 Pa3HbIX ANanasoHOB PACCTOAHUNA.

MpumeuyaHue 2— HeKkoTopble UCTIbITATE/IbHbIE /TAGOPATOPMN MOTYT BbIGPaTh A1 CEPTUIMKALUM NX U3Me-
pUTE/IbHBIX CUCTEM OLHO UM HECKOJ/TLKO OMNpeaesieHHbIX PACCTOAHMI WX Anana3oH PacCTOSHWIA.

5.9 TlpoBepka BAMAHNA NPOrpaMMHOro o6ecneyeHms

Cnoco6 06paboTKM M OLEHKM N3MEPEHHbIX laHHbIX C MOMOLLbIO NMPOrPaMMHOro o6ecrnevyeHnss MoXeT
OKasblBaTb BIUSHME Ha HeonpeaesieHHOCTb n3MepeHusi. OLeHKa NPorpaMMHOro oGecrneyeHusi NPoOU3BoANTCSA
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nyTemMm aHanmMsa pe3y/bTaToB MCMbITaHUS C YCTaHOBJ/IEHHbIMW 3TAa/IOHHbIMU 3HAaYEeHUSIMU. TecTOBble [aHHble
019 UMNYbCHBbIX HaNpshXeHun npeacrtaBneHsl B IEC 61083-2.

Pe3ynbTaTtoM OLEHKN ABMSETCA onpefesieHne CTeneHn BAnsHUA o6paboTKm TeCTOBbIX AaHHbIX, YTO Bbl-
paxaeTcs COCTaBNAIOLEN Ng; OTHOCUTESIbHOM CTaHAapPTHOW HeonpeaeneHHOCTM No TNy B.

5.10 PacueT HeonpefeneHHOCTN MacwTabHOro KoagduumeHTa

5.10.1 O6uwme NONOXEHNS

Hwxe npeactaBneHa ynpoleHHas npoueaypa onpeaeneHust pacluMpeHHon HeonpeaeneHHOCTU Npunu-
CaHHOro macwTtabHoro koadpduuymeHta F nameputensHon cucteMbl. OHa OCHOBaHa Ha HECKOJIbKMX AonyLie-
HUAX. KOTOpble B GOMbLUIMHCTBE C/y4YyaeB MOryT ObiTb NMPaBOMEPHbIMWU, HO AO/DKHbI ObITb NOATBEPXAEHbI B
KakKAOM OTAeNbHOM criydae. OCHOBHbIE AOMNYLEHUS:

a) HeT B3aMMHOW 3aBUCUMOCTU MeXay n3mMepseMbIMU BESTMYNHAMMU;

b) npegnofiaraeTcs, YTO CTaHA4apTHbIE HEOMpPeAeNIeHHOCTU, paccyMTaHHble MeTo40M no Tuny B. umerot
NPSAMOYTOMbHbIV (PAaBHOMEPHbIA) 3aKOH pacnpeneneHus:

C) HambonbluMe TP COCTaBMAIOLWME HEONpPeAeneHHOCTU B GlopkeTe HeonpeaesieHHOCTU UMEKT npu-
6N13nTeNbLHO paBHOE 3HaYeHue.

3TK gonyuieHns MNO3BOMIAKOT NPOM3BECTU MpoLeAypy OLEHKM pacluMpeHHOW HeonpeaeneHHoOCTU Mac-
wTabHoro kKoapdumumeHTa F Kak Nnpy KannbpoBKe N3MePUTESTIbHON CUCTEMbI, TakK U MPU ee NCNOJIb30BaHnUM Ans
npoBefeHNs N3MEPEHWIA.

PaclumpeHHass HeonpenesieHHOCTb Ka/IMbpoBKU W, CKNafbiBaeTCs W3 HeonpeneneHHOCTU 3Ta/IOHHOM
N3MepUTENbLHOM CUCTEMbI U HASTMUMSA APYTUX BAUSIOWNX BESIMYMH, Taknx, HanpumMep, kak cTabusibHOCTb 3Ta-
JIOHHOV U3MEPUTE/IbHOM CUCTEMbI U €€ KNUMaTmnieckas cTabuibHOCTb BO BPEMS Ka/IMOPOBKN.

B cBoOW ouepenb, pacluMpeHHas HeonpeaesieHHOCTb WU3MEPEHUs onpeaensieMoil BefIMYMHbI CKNagbl-
BaeTCs M3 HeonpeaesieHHOCTN KaJIMbpoOBKN MacluTabHoro kKoadduuyeHTa cepTMuLMpoBaHHON U3MepPUTESb-
HOM CUCTEMbI U Ha/IMYUA LPYTMX BAUSAIOWUX BesIMYVH, npeacTaBrieHHbIX B 5.10.3. Takux, Hanpumep, Kak
CTabuAbLHOCTbL CePTUPULMPOBAHHOW N3MEPUTEILHOM CUCTEMbI N ee KanmaTnyeckasi CTabubHOCTbL BO BpeMs
N3MEPEHUS, MOCKOJIbKY 3TU (PaKTOpbl, Kak MPaBu/1o, He YUNTbIBAOTCA B cepTudinkaTe KasimbpoBku (Kanmbpos-
Ka NpoBOAMTCS MPY HOPMaslbHbIX YC/10BUSAX).

[pyrve meToAbl OLEHKN HeonpenesieHHOCTU ykasaHbl B PykoBogcTteBe ISO/IEC Guide 98-3. a Takke B
NpUIoxeHnax A n b.

5.10.2 HeonpeneneHHOCTb KAJIMOPOBKU

OTHOCUTeNbHasA paclMpeHHas HeonpeaeneHHOCTb Ka/IM6pOBKM MacluTabHOro KoaddumumeHta ceptu-
(prILMPYEMOIA N3MEPUTENIbHON CUCTEMbI WUy PACCUUTLIBAETCA M3 HEOMNPeAesieHHOCTU 3Ta/IOHHON n3mepu-
TeNbHOW CUCTEeMbI 1 HeONpeaeneHHoCTelr no Tuny A n no Tuny B. npeacTaBieHHbIX B HACTOSLWEM pa3aena

N
U, =ku,=2 Juy, +ui +3 0,
10

rae K = 2 — koappmumeHT oxsara 419 NnpmbnunanTenbHO 95 %-Hol BepOATHOCTM 1 HOPMasibHOrO 3aKOHa pac-
npeaeneHuns;
U, — CYMMapHas cTaHAapTHas HeonpeaeneHHOCTb MacluTabHoro koathduuneHTa aTasIoHHON n3me-
pUTENbHON CUCTEMbI, ONpeAesieHHasa Npu ee KasIMbpoeke:
N, — HeonpeaeneHHoOCTb Mo Tuny A. paccunTaHHas npu onpegeneHnn maclutabHoro koaddumuneHta
cepTnmUnpyemMoin N3mepuTesibHOM CNCTEMbI:
— cocTaBnAlLWas crtaHgapTHOM HeonpeaeneHHOCTU OT HeIMHENHOCTHN, BbiSIB/IEHHAsA B Xo4e Kasno-
pOBKM MacluTabHoOro koadduumeHTa cepTumunpyeMoin nsmeputesibHom cuctemsl (cMm. 5.2);
n,— COCTaB/isloOWMe CyYMMapHO CTaHO4apTHOW HeonpeaesieHHOCTN MaclTabHoro KoadduuueHTa,
BbI3BaHHblE bl B/IMAIOWENA BENIMYMHON U OLEHMBaeMble, Kak COCTaBNAoLWNEe HeonpeaeneHHOCTH
no tuny B (npunoxeHue A). Bce 3TM cocTaBAfOWME OTHOCATCA K 3Ta/IOHHOW M3MepuUTesIbHOMN
CUCTEME N UNCXOAAT OT €e HEeSIMHEMHOCTWN, KPaTKOCPOYHOM M AOSITOCPOYHON HECTabuNbHOCTU U
OPYrnX BAVSIOWMX BEJIMYNH, U ONpeaensatoTcs M60 NocpeacTBOM AOMNOSTHUTE/IbHbIX U3MEPEHNIA,
NM60 OLEHKOW NO APYrMM NCTOYHUKaM AaHHbIX B COOTBETCTBUM € 5.3—5.9.
Heo6xoauMo Takxke yuuTblBaTb (PakTopbl, BAUAIOWMNE HA CEPTUMULIMPYEMYIO N3MEPUTESIbHYIO CUCTEMY,

Takme Kak ee [0JIroCpoYvHas cTabuibHOCTbL U paspeluarolas CrnocoOHOCTb U3MEPEHUS, €C/IN OHU UMEKOT Cy-
LjecTBeHHoe 3Ha4yeHne B Xxoae ee Kaﬂl/l6pOBKl/I.
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MpumeyaHune — Ecnm kanvbpoBka NPOBOAMTCA Ha MOSIHOM CNeuUMUMPOBaHHOM AMana3oHe W3MepeHusi
(cm. 5.2.1.2). oTAENBHOrO UCNbITAHUSA Ha IMHEAHOCTbL He TpebyeTcs (cMm. S.3).

B cnyyasix, Kkorga nepeyncrieHHble Bbille AOMNYLEeHUS He NMPUMEHUMbI, UCNO/b3YOT METOAbI, yKa3aHHble
e NPUAoXeHUn A. nnun. ecsim Heo6xoaAnMMo, MeTobl, ykaszaHHble e PykoBogcTse ISO/IEC Guide 98-3.

KonnyectBo N cocTaBnsloWmx HeonpegeneHHoCT No Tuny B MoxeT oTnnyarbcsa Ansa pasHbiX TUNOB MC-
NbiTaTeNIbHbIX HanpsbkeHun (pasgensl 6—9). MogpobHasa MHOPMaLMs N0 COCTaB/IAWMM HeonpeaeneHHoC-
TV o Tuny B faHa B COOTBETCTBYIOLWMX pasgenax.

Ecnn macwrtabHblil KO3hMULMEHT cepTUdULMPyeMOl U3MEPUTE/IbHON CUCTEMbI paccyMTbiBaeTcsa M3
KOadhdhnumMeHTOB ee KOMMOHeHTOB (5.2.2). TO cTaHAapTHash HeomnpeaeneHHOCTb Ka/IMbpOBKM KOMMOHEHTOB
[oKHa ObiTb 06beAnHEHa C HEONPeAE/IeHHOCTAMU, BbISAB/IEHHbIMWU ANS YC/IOBUIA SKCN/lyaTtaumm nsmepuTenb-
HOI1 CUCTeMbI 1 ee OKpyXatoLleli cpeabl (CM. NpuoxeHne A).

5.10.3 HeonpeaeneHHOCTb U3MEPEHUS MPU MPUMEHEHUN CEPTUAULMPOBAHHOW NU3MepUTebHOMN
cucTembl

MNMonb3oBartesib cepTUULMPOBAHHON N3MEPUTE/IbHOM CUCTEMbI HECET OTBETCTBEHHOCTb 3a OLEHKY pac-
LUMPEHHOM HeonpeaeneHHOCTU U3MEPEHUSA 3HAYEHUA UCMbITATE/IbHOIO HaMNpPsXXeHUs, a TakKxke rnpu Kasimbposke
OPpYrux, MeHee TOYHbIX U3MePUTEsIbHbIX CUCTEM, U eC/IN JaHHas OueHka 6yaeT AaHa A/ APYroro AvanasoHa
YCNOBUIA N3MEPEHNS, OTJIMYHOIO OT yKa3aHHOro B cepTudukaTe KaimbpoBKM CePTURMLUPOBAHHON M3Mepu-
TeJIbHOW CUCTEMBI.

OTHOCUTE/IBbHYIO PacLUMPEHHYI0 HeOonpeaesieHHOCTb M3MEPEHUS 3HAYeHWS MWCMbITaTeNIbHOro Hanps-
XEHUS paccuuTbIiBalOT M3 CYMMapHOW CTaHOapTHOW HeonpeaesieHHOCTU MNPUMIMCaAHHOIo MaclTabHoro
KoahdmumeHTa, OnpegeneHHoro npu KainbpoBKe CepTUPUUUPOBAHHON W3MepUTENbHOW CUCTEMbI, U U3
OOMNOJTHUTE/IbHBIX COCTaBJIAOWMX HeonpeaeeHHOCTU No Tuny B. kak 3TO pa3bACHEHO B HacToAWEeM pas-
aene.

rae K = 2 — koadppmumneHT oxsara 415 npubnunanTtenbHO 95 %-Ho BepOATHOCTU 1 HOPMaslbHOrO 3aKOHa pac-
npegeneHuns;
n,, — CyMmMapHas CTaHfapTHas HeornpefeneHHOCTb M3MepPeHUs C MOMOLLbIO NPUMeHsemon cepTudu-
LMPOBaHHOW N3MepUTe/IbHOW CUCTEMbI, AeCTBUTE/IbHAs B TeYeHue 3anjaHMpoBaHHOIO BpeMe-
HW UCMNOJIb30BaHUsA, HaNpUMep NHTepBasia BPEMEHN MeXAY KasmbpoBKamu:

U, — CyMMapHas cTaHAapTHas HeoripefesieHHOCTb MacluTabHoro koadduumeHta cepTuduLnMpoBaH-
HOW N3MepUTENbLHOW CUCTEMbI, ONpeAeieHHas Npu ee KaJ/InbpoBkKe:

— COCTaB/iAlOWMe CYyMMapHOW CTaHAapTHOW HeonpeaesieHHOCTU MaclTabHoro koaddumumeHTa
cepTUMLNPOBaHHON U3MEPUTENTIbHOW CUCTEMbI, BbIi3BaHHbIE j-oli BAUAIOLWEN BeNMYMHON (dhak-
TOPOM) 1 OLleHMBaeMble, Kak COCTaBAoLWNe HeonpeaeneHHOCTH no Tuny 8. 3T cocTas/soLme
OTHOCATCS K HOPMa/ibHbIM YC/AOBUAM 3KCrlyaTaumm cepTudnLmMpoBaHHON N3mMepuTesnibHOM cuc-
TeMbIl U UCXOAAT OT ee HeJIMHEeMHOCTU, KPaTKOCPOUHOM 1 AOATOCPOYHOW HECTABMNBLHOCTU N OpY-
rMx BAVSAIOWUX BeSIMYMH, WU onpeaensaTcsa /iMbo nocpencTBOM AOMOMHUTENbHbLIX N3MEPEHUN,
NM60 OLEHKOW NO APYrMM NCTOYHUKaM AaHHbIX B COOTBETCTBUM € 5.3—5.9.

Takke He06X0AMMO YyUnTbiBaTb DAKTOPbI BANAHNUA, KOTOPbIE MOTYT OTHOCUTBCSA U K UCMbITYEMOWN n3mepu-
TesIbHOW cucTeme Npu ee KasIMGPOBKE C NMOMOLLbIO CEePTUAIULMPOBAHHON N3MEPUTE/IbHOW CUCTEMbI, HanpumMep
Takue, Kak ee paspellarollas Crnoco6HOCTb U3MepeHusl, CTabnibHOCTb U ApP.. €C/I OHN UMEKOT CYLLEeCTBEHHOEe
3HayeHve Npu N3MepeHnn 3aA4aHHOro napameTpa.

MpumeyvaHne - CepTudmkar KasIMGPOBKM MOXET cofepxaTb KakK WMHAOpMauMio S0 HeonpenesieHHOCTU Ka-

Nn6poBKN UM Tak M 3HAYeHWe OTHOCUTESNIbHOIM paclUMpeHHOl HeonpeAeneHHOCTV U3MEPEHUSI UCMbITATEIBHOTO Harnpsixe-
HUS W, B C/yyae, Korga cepTUMUMpPOBaHHasi M3MEpWUTESIbHAasi CUCTemMa WCMOoJb3yeTcs AN MPEeAnvCcaHHbIX YC/I0BUiA

NPUMEHEHNA.

B cnyyae, korga nepeyvncnerHble B 5.10.1 gonyweHns He NpuemMaemMbl, UICNOJIb3YHOT MeToAbl, yKa3aHHble B
NpUAoXKeHUn A. UNun. ecrin Heo6xoaAnMmMo, MeTobl, ykaszaHHble B PykoBoacTse ISO/IEC Guide 96-3.

KonnuectBo N cocTaBnsitoLmx HeonpeaesieHHOCTU Mo TUNy B MOXET oTnnyatbes A/15 pa3HbIX TUMNOB UC-
NblTaTe/lbHbIX HANPsHKEHW (pa3aenbl 6—9. napamMeTpbl HANPsHKeHNUst U BpeMeHHbIe NapameTpbl).
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5.11 PacueT HeonpeaeneHHOCTV U3MePEHUS] BPEMEHHbIX NapamMeTpoB (TOMbKO A/1s
NMMY/IbCHOTO HanpsiXeHus)

5.11.1 O6wme NONOXeEHNS

CepTuuumpoBaHHas U3MepuUTesibHass CUCTEMa UMMYJ/IbCHbIX HanpshKeHUid A0/HKHA N3MepsTb BPEMEH-
Hble napameTpbl (I,. T,, Mo ;) B yKa3aHHbIX npegeniax HeornpeaeieHHOCTU Npu YC0BUK, YTO U3MeEPSEMbIii na-
pamMeTp HaxoguTCs BHYTpM €e MpeanucaHHOro HOMWHa/IbHOTO BPEMEHHOrO AumanasoHa. [na BpemMeHu
HapacTaHua (4NVUTENbLHOCTU nepegHero) (hpoHTa TakMm 0ObIYHO ABASETCH €ro HOMUHa/IbHbIN BPEMEHHON Ana-
NnasoH BpeMeHN HapacTaHus (4MTeNbHOCTU NepeaHero) opoHTa. AKCNepuMeHTasIbHOEe NOATBEPXAEHNE N3Me-
PEHVSI BPEMEHHbIX XapaKTePUCTUK MOXET ObITb AOCTUIHYTO INGO METOAOM CANYEHUIA, MO0 MOKOMMNOHEHTHLIM
MeToAoM. Takke AaHHOe MOoATBEPXKAEHME MOXET ObITb AOCTUTHYTO pacHeTHbIM METOA4O0M C MCMOJ/Ib30BaHVEM
MeToAa CaepTKU. OCHOBaHHOIO Ha 3KCMepPUMEHTa/IbHOM NepexoHOi XapakTepmucTumke (NMpunoxeHnst B n ).

OcHOBHas npoueaypa OLEHKN BPEMEHHbIX NapaMeTpoB M MX HeonpeAeneHHOCTEN faHa ANs BpeMeHu
HapacTaHusa (4/IMTe/IbHOCTM nepegHero) opoHTa IM,. onpefensemMoro MeTogoM cnuyeHus (CM. Npumep B pas-
nene b.3). Takas e npoueaypa OLeHKM Takke npyemnemMa u Ans Apyrmx BpeMeHHbIX NapameTpos.

MpumeuyaHune — CnegyeT MOMHWUTb, YTO OLEHKY pe3y/IbTaTOB HeonpeAesieHHOCTV BpPEMEeHHbIX MapaMeTpoB
[0etoT B a6COMIOTHBIX 3HAUYEHUSIX HeonpeaesieHHOCTU.

5.11.2 HeonpegeneHHOCTb BPEMEHHbIX MapamMeTpoB MNpu KannbpoBke cepTUdnLMpyemMon unsme-
pUTENBLHOI CUCTEMBI

Bpems HapacTaHus (O/MTeNbHOCTbL nepegHero) opoHTa 7, NPy KOMYecTBe M UMMY/IbCOB HamnpshKeHW
crieqyeT oueHuBaTb AN UCMbITyeMol (Kanépyemoid) cepTumumnpyemMoin namepuTesibHoli cuctemMbl, 0603Ha-
YEHHOW X. NO 3TaJIOHHOM M3MepUTes/ILHOM cucteme, 0603HaYeHHOM N. O4HOBPEMEHHbLIM U3MepeHneM napa-
MeTpa. lMpy 3TOM TOYHOCTb STA/IOHHOW W3MEPUTESIbHOI CUCTEMbI AO/HKHA ObITb TakoBa, 4YTOObl ee
NMOrpeLHOCTb MOXHO 6bINI0 HE yuuTbIiBaTb (CM. NpumevaHune 3). CpedHee 3HaYeHUe pel3ysibTata MorpeLHocTr
BPEMEHN HapacTaHMs (A/INTEeNbHOCTU NepegHero) opoHTa paccUmMTbIBaOT Mo hopmysie

lqu - _]T(A7IXJ

n>-»

a cpegHekBagpatnyeckoe CtaHOapTHOE OTK/TIOHEHME 3TOIO pe3y/ibTarta pacCymMTbiBakoT MO (popmyne

nr,)2.
VA ~L

roe o I, , — /+ 9 pa3HOCTb BPEMEHW HapacTaHus (OANTeNbHOCTU NepegHero) hpoHTa, N3MepeHHasi cucTema-
Mn X n N.

MpumeyaHune 1— OB6bIMHO CHAMAIOT He Goriee /1 W 10 HE3aBUCUMbIX Pe3yIbTaTOB.

MpnmevyaHune 2 — B obuwem cnyvyae BpemMs napactamms (ONTENIbHOCTb MNepegHero) (opoHTa OueHMBaloT Mo
TeM Xe 3aperncTpmpoBaHHbIM pe3ysibTataMm X 1 N, ncrnonb3yeMbIM U A/15 OLeHKU amMMINTYAHbIX 3HAYEeHWn npu onpegerie-
HUM MaclwTabHoro koadhdumuymenTa (5.2.2).

Mcnonb3ys nonydeHHoe 3HadeHue s (Ar,). BbIUUCAIOT CTaHAaPTHYO HeonpeaeieHHOCTb Mo Tuny A

CnuyeHve NpPoBOAAT HA COOTBETCTBYIOLLEM YPOBHE HaMNpsKeHUs ¢ (OUKCMPOBaHVEM He MeHee ABYX 3Ha-
YEHU BPEMEHN HapacTaHus (ONTeNIbHOCTU nepegHero) poHTa, BKAYAKOLWNMX MUHUMaIbHbIE U MakCUMasb-
Hble 3HayeHus I, A9 HOMWHA/IBHOTO BPEMEHHOrO Auarna3oHa, € KOTOPOM CePTUPULMPYIOT U3MEePUTE/TbHYIO
cuctemy. Takke MOXHO [06aBUTb AOMOMIHUTENIbHOE 3HayYeHne [, e cpefHell ToUKe HOMUHa/TIBHOTO BPeMeHHO-
ro guvanasoHa. CtaHgapTHas HeonpefenieHHoOCTb No Tuny A U3MeEpPeHUs BPEMEHHOrO napamMeTpa ecTb Hau-
6onbluee 3HaYeHWe OTAefIbHbIX CTaHOAPTHLIX HeonpeAesieHHOCTEN, NOJTyYEeHHbIX OJ18 Pa3HbIX 3HAYeHUn 7,.
[na Kaxgoro otgesibHOro 3HaveHus I, no doopmyre, NpUBEAEHHON HWXKe, pacCUnTbIBaOT CPEeHIO NnorpeLu-
HocTb 17,  O606LeHHOe cpefHee 3HaYeHNe NOrpeLlHoCcTy NPy M2 2 onpeaesiseTcs Kak
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MakcrMasibHYtl0 pPasHOCTb MeXAy OTAe/IbHbIMU 3HAYeHUAMU 4 7, ; N X cpefHUM 3HaveHnem AT, mc-
Nosib3yIoT AN OnpeAesieHnst HeonpeaesieHHoCTY no Tuny 8 n, no dopmyne

1
--pTax A7[j - .
V3 1

MpumeuyaHune 3 — B ocoboMm criyyae 3Ta/IOHHas U3MepuTenbHas cucteMe N Takke MOXeT 6biTb OxapakTepu-
30BaHa €€ CPefHVM 3HAuYeHMeM MOrPELUHOCTV BPEMEHU HapacTauvsi (4/IMTENbHOCTU NepeaHero) hpoHTa, onpeaensiemMmbiM
nl;,ra cooTaeTCcTanm ¢ ee CepTUGIMKATOM KasIMGPOBKM @ HOMUHA/TILHOM BPEMEHHOM Ananasone.

Mony4yeHHyto e pe3ysibTaTe NOrpeHOCTb Kambpyemoii cuctembl X. NpegHasHavyeHHoOW AN N3MepeHnst
BpPEMEHN HapacTaHus (4MTeNbHOCTY NepeaHero) hpoHTa, paccunTbiBaloT No hopmyne

PaclunpeHHasi HeonpeaeneHHOCTb Ka/IMGPOBKM BPEMEHHOIO MapameTpa, T.e. MOJIyYeHHOro pesyfibrata
cpefiHero 3Ha4yeHusl NorpeLHocTn [ 7, .., onpegensieTcsi no oopmysie

=2 e

rge O.,— CyMMapHas cTaHAapTHas HeorpefesieHHOCTb pe3yfibTaTa CpefiHero 3HayeHus MorpelHocTn Bpe-
MEeHW HapacTaHus (AAUTeNbHOCTU nepegHero) dpoHTa AlK* KanMbpyemor M3MepuTesibHOW cuc-
TeMbI:
K = 2 — K03dhhMUMEHT oxBaTta A/ Npnban3uTesibHo 95 %-1oii BEpOATHOCTY M HOPMa/lbHOIO 3aKOHa pac-
npeneneHuns;
— CyMMapHasi CTaHfapTHasi HeornpeaeneHHOCTb pe3y/bTarta CpefHEero 3HadyeHUs MOrpewHoCcTU Bpe-
MEHW HapacTaHua (4NTeNbLHOCTU nepegHero) cpoHTa [ TM 3Ta/IOHHOI M3MepUTENIbHOW cucTe-
Mbl:
n, — CTaHAapTHas HeornpeaesieHHOCTb MO TUMNy A pesy/ibTaTa CpefHero 3HayeHus MnorpewHocT BpemMe-
HW HapacTaHua (A4MTenbHOCTU nepegHero)dpoHTa AT Kanimbpyemoil cepTudmnumpyemon mnsme-
pUTENbLHOI CUCTEMBI;
N, — CTaHfapTHas HeonpegesieHHOCTb NOo Tuny B pe3ynbTarta cpefHero 3HayeHus MorpewHocT BpemMe-
HW HapacTaHusa (4MTeNbHOCTWN nepefHero) poHTa Al,, Kambpyemon cepTudnunpyemon nime-
pUTENbHON CUCTEMBI.
B HekoTOpbIX Crly4dasx MOryT 6bITb BaXXHbIMWU AOMNO/THATENIbHbIE COCTaB/IAIOWME paclUMPEHHOR Heornpe-
AeneHHocTw 1/, 1 OHWN JOMXKHBI ObITh TaKXe YUTEHbI.
5.11.3 HeonpeaeneHHOCTb M3MEPEHNS BPEMEHHbLIX NMapameTpoB NPy NMPUMEHEHUU cepTuduum-
POBaHHO N3MepUTENbLHON CUCTEMbI
Monb3oBartesb CepTUPULMPOBAHHON N3MEPUTENILHOW CUCTEMbI HECET OTBETCTBEHHOCTbL 3a OLEHKY, C ee
NOMOLLbIO, pacLUMPEHHOW HeonpeaesIeHHOCTU U3MEPEHUS BPEMEHHbIX MapamMeTpOB UCMbITATE/IbHOrO Hanps-
XEeHUs. a TaKke, eC/iM AaHHasA oLeHKa 6yaeT AaHa Ansa APYroro AvanasoHa YyC/10BUi N3MepeHusi, OT/IMYHOTO OT
YKa3aHHOro B cepTudrkaTe Ka/ImbpoBK/ cepTUnLMpoBaHHON N3MEPUTENILHOW CUCTEMBI.

MpumeuyaHune — Ecnu paclumpeHHasi HeonpeAeneHHOCTb Ka/lMGPOBKM BPEMEHHOTO MapameTpe COCTaBfsieT
MeHblue 70 % crneynuuMpoBaHHOl pacluMpeHHol HeonpeaeneHHOCTY, yKasaHHOW B HAacTosLWeM cTaHzapTe, TO. a o6LemM
c/lyyae, MOXeT 6bITb MPUHATO, YTO HeomnpeAenieHHOCTb WUCMNOJib3yeMoli CepTUULMPOBaHHON WU3MEpPUTENbLHOW CUCTeMbl
LN U3MEPEHNS BPEMEHHbIX NapameTpoa O,, iBAsieTcs paBHoii UA.

PacLumpeHHasi HeonpeaeeHHOCTb U3MEPEHNsI BPEMEHHbIX NapaMeTpoB U, BbluncsieTcsi no hopmysie

Upg=k-uy=

roe v, — CyMmapHas cTaHAapTHas HeonpefesieHHOCTb pesy/ibTaTa CpefHero 3HayeHus MOorpelHocTu Bpe-
MEeHN HapacTaHus (4IUTeNbHOCTM nepefHero) poHTa AT;.,; CEPTUDULNPOBAHHOK N3MepuTenb-
HOW CUCTEMBI;

K = 2 — KO3dh(hMUNEHT oxBaTa A1 NnpnbamsnTenibHo 95 %-1ol BEpOATHOCTU 1 HOPMa/IbHOTO 3aKoHa pac-
npegeneHuns;
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W, — COCTaB/fsAlolWan CyMMapHO/ CTaHAapTHOM HeonpeesieHHOCTU BPEMEHHOro napameTpa UMMyJsibca
MCNONb3YyeMON CepTUPULMPOBAHHON N3MEPUTE/IbHOW CUCTEMbI, BbI3BaHHasA a-ii anusloLWern senn*
UYMHOW 1 OLeHMBaeMasi, Kak CocTaBsloWwas HeonpeaeneHHoCcTy nNo Tuny B. 9Tn ooctaBnsowme oT-
HOCATCA K HOpMasibHbIM YC/I0BUAM 3KCrnayaTaumm cepTunumpoBaHHON N3MepUTeNbHOW CUCTEMBbI
1 BbI3bIBAOTCA, HANpUMep, 4O/ITOCPOYHON HECTABUNLHOCTLIO, BAIMSSHUEM MPOrpaMMHOro obecre-
YEHUA U OPYTMMU BAMSIOWUMN BeMYNHaMK (dpakTopamMu), a Takke B/INAHMEM MMMY/1bCOB, UMEID-
WKNX HecTaHA4apTHY dopMmy. 3TU cocTaBnsawoWwmMe onpefensarTca B cooTtBeTcTBUM € 5.3—5.9 un
6a3npyroTcsa NGO Ha [ONOSTHUTENLHBIX U3MEPEHUAX, NIMO0 Ha OLEHKE MO APYTVUM UCTOYHMKaM AaH-
HbIX. B HEKOTOPbIX CAy4Yasax y4YnTbIBalOT OOMOMHUTE/IbHbIE B/ANSHUA, TakMe Kak paspelleHve auc-
nnes npmnoéopa:
n, — CyMMapHas cTaHfapTHasi HeornpefefleHHOCTb WM3MepeHWs BPEMEHHOrO napameTpa WUMMY/IbCHOro
HanpsHKeHns ¢ MNOMOLLbIO CePTUPULNPOBAHHOM N3MEPUTENBHON CUCTEMbI (A4eACTBUTE/IbHA TO/IbKO
B TeUEHME 3arn/1aHNPOBaHHOIO BPEMEHW NMPUMEHEHNS).
B HeKoTOpbIX C/y4dasx Heob6XxoAMMO y4nTbIBaTb AOMOJIHUTE/IbHbIE COCTAaB/IAIOWMNE PaCLUMPEHHON He-
onpepgenieHHoCTN npu pacyeTe U, Hanpumep Korga Bpemsl HapacTaHWs (O/MTeNIbHOCTb nepegHero) poHTa
VMMNYyJ/ibCa HaNpPsHXXeHWs1 COMPOBOXAaeTCcs KosiebaHnAaMn Ha OpPOHTe.

MpumeyvaHune — Korga cepTuduumpoBaHHas M3MepuTesibHasi CUCTEME WCMOsib3yeTca ANsi U3MEPEHUs UM-
My/IbCHOIO HanpshkeHusi 6e3 NCKaXeHUn POPMbl BOJIHbI, USMEPSIEMbII BPEMEHHONM napamMeTp J1*»*» MOXeT ObiTb CKOpPpPEK-
TMPOBaH C NOMOLLIO NMONpaBkn N1 T, ,; K COOTBETCTBYIOLEeMY BPpEMEHHOMY NapameTpy, onpefesieHHOMY Npu KasIMGPOBKe.

~oor/ * Mwma “ ewl”

AHanornyHas npoueaypa MOXeT 6bITb UCMOMb30BaHa Npu U3MepeHnn ApYyrMx BpeMeHHbIX napameTpoB.
OugeHKa pacLUMpPeHHO HeonpeaeneHHOCTN CKOPPEKTMPOBAHHOIO BPEMEHHOrO napametpa T, [O/HKHA Npo-
U3BOAMTBLCS B COOTBETCTBUM C NprMepoM 5.3 npunioxeHusi b.

5.12 WcnbiTaHMA Ha BO34ecTBME NoMex (CUcTemMa nepegaym namepsieMoro curHana n npnéop
0151 U3BMEPEHUS MMYNIbCHOTO HaNPSKeHWs)

VicnbiTaHne [O/HDKHO MPOBOAUTLCA Ha U3MEPUTESIbHOW CUCTEMe Mpu ee O6bIYHOM KOHurypaumm, T. e.
pacrnonoXeHHbIX 6e3 N3MeHEeHUs 3a3eMIAIWUX MOAK/OYEeHNI Kabensa u/uam cuctembl nepegayun n3meps-
€MOro curHana, Ho Npu OTCOEAMHEHHbIX OT Hee kabene WAM/M cucTeme nepefayvn U3MepsieMoro curHana u
MX 3aKOPOYEHHbIX BXogax. MNpu 3TOM Ha BXOo4e M3MEepUTeSIbHOM CUCTeMbl cnefyeT co3jaBaTb NMOMexM, Ha-
BeJeHHble 3aBEPLUEHHbIM pPa3psAoM, BO3HUKAIOWMM NPU UMMY/IbCHbIX HamnpshKeHWsX onpegesnieHHon doop-
Mbl B XOA4e MNPOBEAEHUS BbICOKOBOJIbTHbIX WCMNbITaHWIA. OMeExXM Ha Bbixoge npuéopa A0/KHbl 6biTb
3aperucTprpoBaHbl.

MpumeuyaHne — [Ons 3aWWTbl BbIXxofa Npeo6pa3oBaTelbHOrO YCTPOicTBa (AeNUTeNs HanpshkeHUs)) oT ne-
peHanpshxeHuii crneayeT 3aKkopoTUTb BbIXOA AE/TUTESS HANPsHKEHWSI.

KoahtpmumeHT nomex cnenyeT onpefensATb Kak OTHOLUEeHWE MaKCUMaslbHOW aMnauTyAbl U3MepeHHbIX
nomex K npeanosiaraeMoMy BbIXOLHOMY CUTHauly U3MepUTesIbHOl CUCTEMBI, ecnn Gbl Kabesb U cucTema ne-
pefaun N3MepsieMoro cuUrHana 6bi1M NoAkIYeHbl U NPOBOAUIOCH Gbl U3MepeHMe UCMbITaTe/IbHOro Hanps-
XeHus.

MNMpuGop cuMTaeTcs BblAEPXaBLUMM UCTbITaHNE Ha BO3AENCTBME NOMEXM, eC/IM MaKCUMasibHasi aMnnTy-
[a U3MepeHHoW rnomMexu MeHblue 1 % npeanosiaraeMoro BbIXOAHOIO CUTHasia U3MepUTEsIbHOW cUCTeEMbI Mpu

N3MEPEHUN UCMNbITATENIbHOIO HanpshkeHusl. MomMexun cBblwe 1 % A0MNYyCTMMbI TO/IbKO NMPU YCNIOBUK, YTO 3TO He
OKasbIBaeT B/IMSIHUSA Ha pe3y/ibTaT M3MepeHust.

5.13 WcnblTaHUsi Ha YCTOMUMBOCTL NPeobpas3oBaTe/IbHOI0 YCTPOCTBA K NepeHanpsiXeHnto

MNpeob6pa3oBares/ibHOE YCTPOMCTBO AO/DKHO BblAepXuBaTb UCMbITAHUA Ha YCTOMUYMBOCTbL K MepeHanps-
XXEHVIO B YC/IOBUSIX CYyXOW OKpy»KatoLlelh cpefbl Npy BO3AEACTBMM HaNpPSXXeHUs C HOPMUPYEMbIM 3HayYeHUEM
Tpebyemoii 4acToTbl NNK/M OOpPMbI BOSHbI.

MpumeyaHune 1 — PekomeHAyeMblii YPOBEHb UCMbITAHUSA Ha YCTOMUMBOCTb K MepeHanpshkeHUo cocTaBfisieT
110 % HOMMHaNbLHOIO 3Ha4YeHNs paboyero HanpsHkeHnsi. MeToAbl UCMbITAHUI Ha YCTOMYNBOCTbL NpeACcTaB/eHbl B
IEC 60060-1.

McnblTaHUst HA YCTOMUYMBOCTL A0/DKHbI 6bITh NPOBeAEHbI B TOW NOMSAPHOCTY (MOMISIPHOCTAX), AJ18 paboThl
B KOTOPOIi NpeAHa3HaveHa aKcnyaTalms CUCTEMBbI.
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McnbiTaHUs Ha YCTOMYMBOCTD K BIXXHOCTM U 3arpsi3HEHMIO OKpYXXatoLlel cpeapbl, ec/iv ykasaHo, NpoBo-
OST B paMKax TUMOBbIX UCMbITaHWIA.

MpumeyvyaHune 2 — [An3aiiH U KOHCTPYKUUS /IIOBOT0 KOMMOHEHTA CeEPTUULNPYEMON N3MEPUTESTIbHON CUCTEMbI
LOJ/DKHbI 6bITb BbIMOJ/IHEHbI TakMM 06pa3oM, UTOObI BbigepKaTb MPOOMBHON pa3psig Ha OOBbEKT UCMbITaHUS 6e3 N3MeHeHUs
CBOWX XapaKTepUCTUK.

6 V3mepeHne NoCTOAHHOIo HanpsXXeHus

6.1 TpeGoBaHUs K CEPTUPULMPYEMOIT N3MEPUTE/ILHOI cUcTeme

6.1.1 O6wme NonoxeHns

OCHOBHbIM TpeboBaHMEM K CepTUNLMPYEMO N3MepUTENbHOM CUCTEME NOCTOSIHHOTO HanpsbkeHUs SB-
NseTcs u3mMepeHne BeIMYUHbI UCTIbITaTe/IbHOro HanpsixeHusi cornacHo IEC 60060-1 (cpegHee apudmMmeTnyec-
Koe 3HayeHue) C pacLUMpPeHHO HeonpeaeeHHocTbo U <.2%.

Mpenensi HeonpeaeneHHOCTU He AO/KHbI ObITb NPEBbIWEHbI NPY Ny/IbCaunsax, BeNIMUYMHA KOTOPbIX HAaxo-
OVTCA B rpaHuuax, ykasaHHbix B IEC 60060-1.

MpnmeyaHune — CnegyeT o6paTuTb BHMMaHVWE Ha BO3MOXHOE MPUCYTCTBUE COCTaBASAIOWMX NEPEMEHHbIX Ha-
NPSXEHWNIA. NPOHUKAKOLWNX B N3MEPUTE/IbHYIO CUCTEMY M BO3AECTBYHOLLMX Ha NOKa3aHUsA n3MepuTesibHoro npnbopa.

6.1.2 CocTaBnsawwue HeonpeaesieHHOCTH

[Ona ceptndmumpyemMoin namepuTenbHOM CUCTEMbI HAMpPsHKeHUS MOCTOAHHOINO TOKa PacLUMpPEeHHYH He-
onpenenieHHOCTb N3MepPeHns OLeHMBAIOT C KO3h(PNLMEHTOM OXBaTa A/ NnpuMepHOo 95 %-HO BeposATHOC-
M cornacHo 5.10.3 m nNpu Heo6XOoAMMOCTUM — B COOTBETCTBUU C npunoxeHnamn A un B. WcnbitaHus,
npoBoAuMble A1 BbISABMIEHNSA COCTaB/IAOWMX HeonpeneneHHOCTU, KOTopble, Kak npasuio, AO/MKHbI YYUTbI-
BaTbCA, 0606LeHbl B Tabnuue 1. B HeKOTOpbIX CrlyyYasax MOryT NPoSABAATLCA ApYrvMe A0NO/IHUTE IbHbIE COCTaB-
nAlowmne HeonpeneneHHOCTU, KOTOpble Takke MOTyT 6bITb BaXXHbl, 1 OHU A0/DKHbI ObITb TOXE yUYTeHbI.

6.1.3 Tpeb6oBaHWA K Npeo6pa3oBaTe/ibHOMY YCTPONCTBY

MNMpeobpa3oBaTtes/ibHOE YCTPOMCTBO /1 HanpshKeHWs MOCTOAHHOro Toka OObIYHO npeacTaB/iseT Co-
60ii pe3snCTMBHbIN AenuTeslb HaMpPsHXKeHUs UM N3MePUTENIbHOE COMPOTMB/IEHNE (BbICOKOBOJIbTHbIN pesuc-
TOp) N AO/MKHO ObITb BbINO/IHEHO TakMM 06pa3oM, YTO6bl MOXHO 6bI/10 OblTb YBEPEHHBIM, YTO TOKM YTEUKM
NoO NOBEPXHOCTW €ro BHEeLHel M30ASUMN OKasblBaloT He3HauuTeSlbHOe B/AWSAHWE Ha HeonpeaesieHHOCTb W3-
MepeHus.

MpumeuyaHune — [na TOro 4YTo6bl GbITb YBEPEHHBLIM, YTO B/MSIHUE TOKa YTEUKM SIBMSIETCS HECYLLECTBEHHbIM,
Heo6X0AMMO, UTOGbI M3MepsieMblii TOK 6bi1 60s1ee 0.5 MA MPU HOMVHANIBHOM 3HAYEHUW HAMPSHKEHUSI.

6.1.4 [AnHammnyeckme xapakTepuUCTUKn

[JuHaMnyeckne xapakTepuUcTUKN CepPTUPULMPYEMOI N3MEPUTE/IbBHOW CUCTEMbI HaNPSXKEHUSI MOCTOSAHHO-
ro Toka 4115 U3MepeHuns KosiebaHnii HanpPsHKeHNA NOCTOAHHOIO TOKa AOCTAaTOYHO BaXHbI.

Mpu n3amepeHnn HanpsXXeHUss NOCTOAHHOIO TOKa, KOTOPOe pacTeT UM CHUXAEeTCHA CO CKOPOCTbIO rnopsigka
1 % ncnblTaTeNbLHOIO HaNPSHXXEHUSA B CeKyHAY, MOCTOSAHHAA BPEMEHW BbICOKOBOJIbTHOW M3MEpPUTEIbHOM cucTe-
Mbl He fo/DKHa npeBbiwaTtb 0.25 c.

M pnmMmevyaHne — O6bIYHO rlpVIGOpr, Mncnosib3yemble ONA UN3MepeHus 3HAUYEHUIt UcnbITaTeNIbHOIO Harnps>XeHnsa
NOCTOSIHHOTO TOKa (T. €. cpefHero apMgOMeTUYECKOrO 3Ha4YeHUs1), He NoABEPXEHbI BAUSHUIO NMPUCYTCTBYOWMNX My/bCaLunii.

OfiHaKo, ec/iM UCMoJib3yloTcs NpUBopbl CO CKOPOCTHOV MNepeAaTouvHOl XapakTepuUCTUKOM, MOXET BO3HWKHYTb Heo6xoau-
MOCTb YJ0CTOBEPUTBCS a TOM. YTO My/ibCalMn He OKa3bIBatoT CYLLECTBEHHOTO B/MSIHUS HA U3MepeHUs.

B cnyu4ae, korga npm nposeneHumn ncnbITaHUi B YCNoBUAX 3arpA3HeHnsA Tp66yeTCF| n3mMepeHmne KpaTtko-
BpeMeHHOro nageHusa HanpsHhkeHnAa B nepexogHoOM pexunme, NoCToAHHasA BpPeMeHu VI3MepI/ITEI'IbHOl7I CUNCTEMBbI
AO0JDKHa ObITb MEHbLLUE, YEM OofHa TPpeTb BPpeMeH HapaCTaHUA NnepexoaHOoro Hanps>XeHu4.

6.2 WcnbiTaHnsa I/13Mepl/ITe.I'IbHOI7I CNCTEMbI MOCTOAHHOIO Hanps>XeHnA

WcnbiTaHUs B COOTBETCTBUM C pas3fesioMm 5. nepeuncrieHHble B Tabnvue 1. ABNsAOTCS 065s3aTe/lbHbIMU
Kak ansi cepTudpmkaLun U3MepUTESIbHON CUCTEMbI M €€ KOMIMOHEHTOB, TaK M OJ1S OUEHKU paclUMpPEHHOI He-
onpefeneHHOCTN N3MEPEHUst, 3a UCKITIOYEHNEM NPeACTaBeHHbIX B 4.4.2.

Pe3ynbTaTbl TUNOBbIX U NPUEMO-CAATOUYHbIX UCMbITaHWA MOTyT 6bITb MNOArOTOB/IEHbI HA OCHOBE AAaHHbIX
npounssoauTens. MpMemMo-caaToUHble UCMbITaHMSA CrieayeT NPOBOAUTL HA KAXKAOM M3 KOMMOHEHTOB.
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Ta6nunuya 1 — Tpe6oBaHusl, NpeabsBAsSEMbIE K UCMbITAHUSAM CEPTUCULUPYEMOL N3MEPUTESIbHOW CUCTEMbI Hanps-

XXeHNA NOCTOAHHOIo ToKa

Twn ucnbiTaHusa

Tunosble

Mprvemo'caa To4HE

IéaKC”ﬂyaTaLIWOH&ieI'I nyaTaumo n Mb

ncnbiTaHnaA

NpoBepKu

OnpepeneHne  macwTabHoro
k03hcpmUmeHTa Npyn KanbpoBke

3.2

MpoBepka MacLITabHOro Ko-

adpmumeHTa

6.3

MpoBepka JIMHENHOCTW, CM.

npumeyaHue 2

S3

S3

pakTepUCTHK

54

MpoBepKa KPaTKOCPOUHOW cTa-
OUNBLHOCTUN

S.S

lMpoBepka AONTOCPOYHON CTa-
6UNLHOCTU

5.6

S.6
(ecnn NnpMMeHnMo)

lpoBepka BAUAHUA Temmnepa-
Typbl OKpyXXatoLleii cpeabl

5.7

Mpoeepka adhdekta 6M30CTU
OKpyXarwmnx o06bHEKTOB, CM. Npu-
MeyaHue 3

(ecnu npMMeHMMO)

S.8

5.8
(ecnu npMMeHMMO)

poBepka BAUSHWUSA Mporpam-
MHOro obecneyeHuns

(ecnn npMMeHnMo)

S.9

WcnbiTaHne Ha yCTOMYMBOCTb
npeo6pa3oBaTesibHOTO  YCTPOIA-
CTBa B YC/IOBUSIX CYXOli OKpyXato-
Len cpeabl

5.13
(ecnu npMMeHMMO)

5.13

McnbiTaHne Ha ycCTORUMBOCTb
npeobpa3oBaTe/IbHOrO0  YCTPOIi-
CTBa BbIAEPXMBAEMbIM Harpsixe-
HWeM nog AOoXAEeM WK B YC/I0BU-
AX 3arpsA3HeHns

(ecnvn NnpMMeHnMO)

5.13

OnpegenexHve  maclTabHoro
KkoappmuneHTa npeobpasosa-
TeNbLHOro ycTpolicTBa

S.2.2 5.2.2

OnpegeneHve  mMaclitabHoro
KO3hhMUMEHTa CUCTEMbI nepeda-
4N U3MEPSIEMOrO curHana (ecnm
TpebyeTcs)

5.2.2 5.2.2

macwTabHoro
N3MepPUTENBHOrO

OnpepeneHve
KO3adhpumLmneHTa
npubopa

522 522

OTBETCTBEHHOCTb

Ha KOMIMNOHEHTbI, Npon3BogunTenem

Ha CUCTEeMY, Nosib30BaTesieM,

CM. NpyM

eyaHune 1

PekomeHayeMmblIi
NnoBTOPEHNA

VHTEpBas

eINHOpPa30Bo (TUNOBbIE
N NPYEeMO-CAATOUYHbIE UCMbITaHWUS)

pekomeHayeTcA
exerofjHo,
HO He pexe 1 pasa
B 5 net

B 3aBMICMMOCTM OT
CcTabunbHOCTH,
HO He pexe 1 pa3a
B roj

MpunmMmeyvyaHwue

1 — BbILIJEI'Iepe‘-II/IC]'IeHHbIe NCMbITaHNA TakKxe npoBoaAAT AN1A OTAE/IbHbIX KOMMNOHEHTOB, ec/in

3KCNyaTauMoHHbIE UCMNbITaHUSA NPOBOAAT afibTepHaTMBHbLIM MeToAaoM (cMm. 5.2.2). [lna onpefenieHus HeonpeneneHHoc-
TN N3MEPEHUST CEPTUAULMPYEMOI N3MEPUTESTIBHOW CUCTEMBI, COCTOSILLEN U3 3TUX KOMIMOHEHTOB, CM. NMPUIoXeHue b.
MpumMmeyaHne 2 — lMcnbiTaHMe Ha JIMHENHOCTb COr/lacHO 5.3 TpebyeTcs, TOMbKO €C/IM HEBO3MOXHO MpoBeje-
HVe Ka/INGPOBKM METOAOM C/IMYEHWS B Npeaenax BCero NpMHSATOro paboyero guanasoHa (cm. 5.2.1.2).
MpumMmeyaHune 3 — BnusHue 61M30CTU OKPYXalOLUX OOBEKTOB MOXET 6bITb BbI3BaHO 3(P(PEKTOM KOPOHbI U
CBsi3aHHbIM C Hell AelicTBMeEM 06bEMHOro 3apsifa. MNpoBepka adpdpekTa 6/IM30CTU OKPYXaLWMX 06 BEKTOB MpU 3KChsya-
TaLMOHHbIX UCMbITaHMSIX HEOOX0ANMa TOMILKO B C/lyyae, eC/iv JaHHbIX TUMOBbIX UCMNbITaHW HEAOCTaTOYHO.
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6.3 3OkcnnyataumoHHasa npoBapka (NoBepKa)

6.3.1 O6wWue nosoxeHms

MacLwTabHbIN KO3ahPUUMEHTbI) cCepTUPNLMPOBaHHOM N3MEPUTENIbHON CUCTEMbI NpoBepsieTcs (noBepsi-
eTCcs) O4HUM U3 CNeayowmx MeTo40B.

6.3.2 CnunyeHune c 601ee TOUYHOW CEPTUPULNPOBAHHON N3MEPUTESTBHON CUCTEMOI

CnnyeHne OO/HKHO NMPOBOAUTLCA C APYroin, 60s1ee TOUYHOM (3Ta/IOHHON) cepTUdNLMPOBaHHON n3Mepu-
Te/IbHOW CUCTEeMOI No MeToauke 5.2 nnan ¢ NOMOLLbIO paspsaHMKa Trna CTepXeHb—CTepXeHb B COOTBETCTBUN
Cc pekomeHgauusamm IEC 60052. Ecnm pasHOCTb Mexay [ABYMSA M3MEPEHHbIMU 3HaYeHUAMW HaxoguTca B
npegenax + 3 %. TO NPUNUCaHHbIA MacwTabHbIi KO3IMMUUNEHT cuMTaeTcsa NermTuMHbIM. Ecnn pasHocTb
6osibLue, TO AO/MKHbI 6bITb NPOBeAEHbI PaboTbl MO O6HAPYXXEHUIO NPUYMHbBI U. ECIN HEOBXOAUMO, TO LOJDKHbI
OblTb MNpoBeAeHbl MOBTOPHblE WUCAbITAHUSA MACMOPTHLIX XapakTEPUCTUK, C Lefblo OnpeaesieHnst HOBOro
3HavYeHWs NPUMNMCaHHOIo MacwTabHoOro KoaddunumeHTa, Kak onmcaHo B 5.2.

6.3.3 [poBepka MacLUTabHbIX KO3OOULNEHTOB KOMMOHEHTOB

MacwwTabHblli KO3dhPUUNEHT(bI) KaXA0r0 KOMMOHEHTAa AO/DKEH ObiTb MPOBEPEH MNPV MOMOLLN BCTPOEH-
HbIX WM BHELIHUX KasiMbpaTtopoB, MMEIOLWMX PaclUMPeHHY0 HeorpeaesieHHOCTb He 6osiee yem = 1 %. Ecnm
pasHOCTb MaclTabHOro KoadhuLmMeHTa KaXXaoro KOMNOHEHTa OT/iM4aeTcs OT npeAblaywero 3HayeHns He 60-
nee. yem Ha * 1 %. TO NPUNUCAHHbIA MaclWTabHbIA KOIDPULMEHT cunTaeTcs AeicTBUTENbHbIM. Ecnn Ka-
Kas-iMbo pa3HOCTb NpeBbiwaeT 1 %. TO AO/MKHbI ObITb NPOBeAEHbI PaboTbl N0 06HAPYXEHUIO MPUYNHBbI U, €CNN
Heo6xo4uMO, TO AO/DKHbI 6bITb NPOBeAeHbl MOBTOPHbIE MCMbITAHMA MAchOPTHbIX XapakTepuCTUK, C Lefbio
orpegesieHns HOBOroO 3Ha4YeHUA NPUNMCaHHOIoO MacLITabHOro KoaguuneHTa, Kak onmcaHo B 5.2.

6.4 V3mepeHue amnanTyabl Nynbcaunii
6.4.1 Tpe6oBaHus

AMNnTyga nynbcaumm AosHKHa N3MepATbCA C pacluMpeHHOl HeonpeaeneHHOCTbIO He 6onee, yem 10 %
amMnAnTyabl nynbcauun, uam He 6onee 1 % cpegHero apndMeTMHeCKoro 3HaueHUs1 MOCTOSAHHOIO HamnpsXeHNs,
B 3aBMICMMOCTM OT TOr0, Kakoe 3Ha4yeHne 60bLu3.

[na n3mepeHna amnanTyAabl Nynbcaunii n ANs M3MepeHus cpegHero aputmMeTMyeckoro 3HayeHus Ha-
NPsSHKEHNSA MOTYT ObITb UCMO/Ib30BaHbl OTAE/bHbIE U3MepUTENbHbIE CUCTEMbI, NN O4HO 1 TO e Npeobpa3oBa-
TeNbHOE YCTPONCTBO MOXET ObITb NCMO/Ib30BaHO C ABYMS OTAE/TbHbIMU N3MEPUTENIbHBIMU NPUGOPaMMU.

[na namepeHns nynbcaumnii HEO6XO0ANMO, YTOObI BEPXHWUI 15 %-Hblii Npeaen 4acToTbl aMnIMTy4HO-4ac-
TOTHOI XapakTePUCTUKN N3MEPUTENBLHOW cucTeMbl 6bin B 5 pas 60siblue, a HWKHUIA 15 %-Hblii npegen yacTto-
Tbl — B 0.5 pa3a MeHbLLe OCHOBHOW YacToTbl f nynbcaunii.

MpumeuyaHue — 60 MHOTMX C/ly4Yasix TpeboBaHME K HUXHEMY Mpeaesy 4acToTbl MOXET GbITb onpejesneHo yac-
TOTOI NCTOYHVKA NUTAHWS.

6.4.2 CocTaBnstowme HeonpegeneHHoCTH

[na n3amepuTenbHOW CUCTEMbI HaNPSXXeHWUs, NpeAHa3HaYeHHol ANS n3MepeHus nysnbcaunii, Heonpege-
NIEHHOCTb OLEHMBAOT B COOTBETCTBUN C NPUAOXKEHNEM A. U AONOJSTHATE/IbHO CneAyeT y4YnTbiBaTb COCTaB/IsO-
LMe HeornpenesieHHOCTH, yKasaHHble B 5.3—5.9. Takke nogpobHas MHopmauus npeacTaBsieHa B pasgernax,
OTHOCSALLMXCA K U3MEPEHUIO MePEMEHHOr0 HanpshkeHus (pasgen 7). B oTaenbHbIX criyvasx gpyrne coctaBasto-
lwMe HeonpeaeneHHOCTM Takke MOryT OKa3aTbCs CYLEeCTBEHHbIMW, a MpeAcTaBfieHHas B HaCTOsLEM
cTaHOapTe MHAopMaLMsi UMeeT TO/IbKO PEKOMeHAAaTe NbHbIN XapakTep.

6.4.3 KaimbpoBKM UM MUCNbITAHUA CEPTUDULMPYEMOI W3MEPUTESIbHOW CUCTEMbI AN U3MEpPEeHUs
nynbcauuii HanpsKeHns

WcnbiTaHns, ykasaHHble B Tab/mue 2. OTHOCATCA TOIbKO K M3MepUTe/IbHbIM CUCTEMaM, MCMNOJIb3YEMbIM
01 U3MepeHUs aMNnTyabl Nybcauunii.

CooTBeTcTBME TpebOBaHWAM TUMNOBOINO WCMbLITAHUA MOXET OblTb MOATBEPXAEHO WCMbITAHUAMWU Ha
YCTPOWCTBE aHaNI0MMYHOMA KOHCTPYKUUM MW MHOTAA — Ha OCHOBE AaHHbIX npouwssoautens. MNpuemo-caatoy-
Hbl€ UCMbITaHMA AO/MKHbI NPOBOAUTBLCS Ha K&XA0M M3 KOMIMOHEHTOB. VIcktoueHnsa npeactaBneHbl B 4.4.2.

B oTAenbHbIX CAyyasax gpyrue coCcTaBsoWMe HeonpeaeeHHOCTU Takke MOryT OKa3aTbCs CyLeCTBeH-
HbIMW. U cnegyeT UMeTb B BUAy, YTO MpencTaB/ieHHas B HacTOsLWEM cTaHAapTe MHAopMaums No HUM MMeeT
TO/IbKO pEKOMeHAaTe bHbIV XapakTep.

6.4.4 Vi3mepeHus macwtabHoro kKoadhdmumneHTa Ha YacToTe nysbcaunn

MacLTabHbIi KOIMPUUNEHT N3MEPUTENLHOM CUCTEMbI, NPeAHa3HaYeHHOW AN U3MepeHus nynbcauui,
cnefyeT onpefenaTb Ha OCHOBHOW yacToTe f nynibcauuu, ¢ pacluMpeHHO HeonpeaeieHHOCTbIO He Gonee.
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yem * 3 %. ITOT MaclWTabHbIV KO3OUUVEHT MOXET ObITb Takke OnpeAesnieH kak Npov3BoAHasi MaclUTabHbIX
KO3(h(pNLMEHTOB KOMMNOHEHTOB.

6.4.5 OnpepneneHve [MHAMUYECKUX XapakKTEPUCTUK MNpUM  MOMOLWU CHATUA  aMnInTygHO-4acToT-
HO XapaKTePUCTUKN

Ha paHHyl0 n3mMepuTesibHYH0 CUCTEMY MOAAeTCSA CUHYCOUAa/IbHbIN CUTHa/T N3BECTHOM Be/INYUHBI, 06bIY-
HO HU3KOr0 YPOEHS. N U3MEPSAETCH 3HAYEHNE BbIXOAHOIo curHana. 31o n3MepeHne NoBTOPSAIOT A1 AMana3oHa
YyacToT nNpumMepHo OT 0.5 A0 7 OT OCHOBHOW YacTOTbl NyNbcaunii. Pa3HOCTb U3MEPEHHbIX 3HAYeHWI Hanpsxe-
HUSA f0/kHa 6bITh B Npegenax 3 ab.

6.4.6 OkcnnyaTaunoHHasi npoBepka (NOBepka) CcepTUUUMPOBAHHON W3MEpPUTE/IbHON CUCTEMBbI,
npeAHasHa4yeHHOW AN N3MEPEeHUs MybCcaLlnii

MacwTabHbIn KOIhPUNUMEHT CEPTUNULNPOBAHHON M3MEPUTENILHOM CUCTEMbI MOXET OblTb MPOBEPEH
(noBepeH) o4HNM N3 METOAO0B, OMNUCAHHbLIX B 7 4 KacaloLWNXCA N3MepPUTENIbHbIX CUCTEM NEPEMEHHOro Hanps-
XEHUS.

Ta6nunya 2 — TpeGoBaHWs, NpeabsAB/sSEMble K UCMbITaHUAM MO OMpeAesieHNt0 COCTaB/ISIIOWMX HeomnpeneseHHOCTH
npv N3mMepeHnn Nynbcaunii

Tun UCnbITaHUs Tunosble I_IpI/IOMO-C,EI,a TOYHbIE 9KCI‘II‘IyaTaL|,VIOHHb e
npoBepeH
OnpegeneHve  macwTabHoro 5.2
Ko3thchuymenta  M3MepuTesIbHOMN
CUCTEMbI NPU KaSIMGpoBKe
MpoBepke MaclITabHOro Ko- 6.4.6/7.4
adppmumeHTa
[poBepKa AMHaAMUYECKUX Xa- 6.4.5 5.4.5
pakTepuCcTUK A7 U3MepeHns
nynbcaunii
MpoBepKa [0/ITOCPOYHOl CTa- S.6
6NbLHOCTH
lpoBepka BNUAHUA Temnepa- 5.7
Typbl OKpYyXatoLeiil cpeabl
OTBETCTBEHHOCTb Ha KOMMOHEHTbI NPon3BOAUTENSA Ha cMcTeMy nosib3oBaresnis
PekomeHayembli VHTepBa 0AHOpPa30BO (TUNOBbIE pekomeHayeTcs B 3aBUCMMOCTH
NnOBTOPEHMUs 1 NpYeMOo-CAATO4HbIE UCMNbITaHWS) eXerogHo, OT CTabnnbHOCTY,
HO He pexe 1 pasa HO He pexe 1 pasa
B 5 net B roj

7 VI3mepeHune nepeMeHHOoro Hanps>XxeHus

7.1 Tpe6oBaHWs K CEPTUPULMPYEMOI N3MEPUTESTBHO CUCTEME

7.1.1 O6Lwme NoNoXeHns

OCHOBHbIM Tpe6OBaAHMEM K CEPTURULIUPYEMOI N3MEPUTE/ILHON CUCTEME NEPEMEHHOIO HanpsHXeHUs siB-
NeTcsa  uU3MepeHue Be/IMUMHbI  UCMbITAaTe/IbHOIO HaMpsXXeHUsi B COOTBETCTBUM C PeKoMeHAdauusimu
IEC 60060-1 (peakJ-J1 wnu cpegHekBagpaTnyeckoe 3HavyeHue) uan/u aMnanTygHOro 3HavyeHusi ucnbitatesnb-
HOro HanpsHXeHUst NP HOMUHa/IbHOM YacToTe C pacLUMPEHHONM HeonpeaeneHHoOCTbIO B npedesniax U, 5 +3 %.

7.1.2 CocTtaBngwoune HeonpeaesieHHOCT

[na n3meputesibHbIX CUCTEM MEPEeMEeHHOro HanpsXeHust pacluMpeHHylo HeonpegesieHHocTb U, oueHn-
BaloT C KoadhchmuymeHTOM oxBaTa 14 95 %-How BEpPOSATHOCTU corfiacHo 5.10.3 n. ecnim Heo6xXo4MMo, TO B COOT-
BETCTBUU C NpuioxeHnamm A n b. VcnbiTaHnA onsa BbIABNEHUSA COCTaB/AOLWMX HeonpeaeieHHOCTU, KOTopble,
Kak npaBuno, AO/DKHbI YHYNTbIBATbCSA, 0600LeHbI B Tabuue 3. B HEKOTOPbIX C/yYasax A4ONOTHUTENTbHO AOJ/DKHbI
ObITb YUTEHbI ApYyrve HeornpeaeneHHoOCTU, eC/IN OHU NMEIOT CYLLLEeCTBEHHOE 3HayYeHue.

7.1.3 OnpegeneHve guHaMUYeCKUX XapakKTepucTuk

AMNINTYAHO-4aCTOTHaA XapakKTepucTuKa N3MepuTesIbHOM CUCTeMbl, NnpefHasHavyeHHoOW Ans paboTbl Ha
OfHOIi OCHOBHOW vacTtoTe /,,,. AO/MKHa nonagaTe B rpaHuULbl 06/1aCTU, OTMEYeHHbIe Ha puYCyHKe 6. ncxoas u3
COOTBETCTBYHOLWNX TPebOBaHWIN HeornpeaeneHHoCcTU. CnapeHHble 0603Ha4YeHUs Ha AnarpaMmme XapakTepusyii
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OT HOPMasSIM30BaHHYKO 4acToTy (norapumuyeckas LWKana) U ee COOTBETCTBYIOLLEE OTK/IOHEHWE B YI/I0BbIX
TOYKaX OrpaHNYUTENbHBIX JIMHUA. JKCNyaTauVOHHbIE XapakKTEPUCTUKN WU3MEPUTESIbHOM CUCTEMbI O0/DKHbI
6bITb NOATBEPXAeHbI B Anana3oHe ot f~, fo 7 /.., HenocpeACTBEHHbIMU UCMbITAHUAMU NN aHASIM30M CXEMbI.
AMNNUTYAHO-4aCTOTHaA XapakKTepucTuka 3a npefesioM AuanasoHa npencras/ieHa TONbKO ANs MHgopmaunn
(cnpaBO4HO).

M3mepuTenibHas cuctemMa Takxe MOXeT ObITb cepTUdULMpoBaHa B AMana3oHe OCHOBHbIX YacToT (T. e. OT
45 o 65 Ny B cootBeTcTBUM € IEC 60060-1). MacwiTabHbIi KO3(hPNLMEHT B TakMxX Cydasix AOJ/HKEH ObITb MOCTO-
SAHHbIM B npegenax 1 % HWXHero npegesia OCHOBHOM YacTOThbl ,; 0 BEPXHEro npejesia OCHOBHOM 4acTOThbl
C»*- AMN/IMTYAHO-4aCTOTHas XapakTepucTuka B rnpegeniax MHTepBasia oT Ao 7(M,, LO/HKHa HaxoAuTbCA B
rpaHvLax OTMeYeHHOR 061acTuy, Kak MoKasaHo Ha pycyHKke 7. Homep nap B gnarpaMme nokasbiBaeT HOpMa/In3o-
BaHHYIO 4YacTOTy U ee COOTBETCTBYHOLLEE OTK/IOHEHME OT NAeanbHOW NepesaTovHON XapakTePUCTUKN B YT/T0BbIX
TOUKaxX OrpaHUYMTENbHbIX JIMHUIA. DKCMyaTauMOHHbIE KavyecTBa U3MEPUTENIbHOM CUCTEMbI AO/KHbI ObITb NOA-
TBepXaeHb! OT oy A0 7/7,0m2 NOCPEACTBOM UCTbITAHUA NN aHASTN30M CXeMbl. AMNIMTYAHO-4acTOTHas XapakTe-
pucTUKa 3a nNpefesiom gnanasoHa npeacraBrieHa TONbKO Ansa nHpopmaumm (CnpaBoyHo).

CneunasibHble TpebGoBaHUA K AVHAMUYECKUM XapakKTepUCTuUkaM MOryT ObiTb HOPMMPOBaHbl COOTBET-
CTBYHOLLMM TEXHNYECKMM KOMUTETOM.

MpnmevyaHne 1 — CuyutaeTcs, YTO U3MEPUTESIbHbIE CUCTEMbI, COOTBETCTBYIOLLNE 3TUM Tpe6OBaHI/IﬂM, NMMerT
YaCTOTHbIE XapaKTepUCTUKWU, npuemMmnemble ANna N3MepeHnsa MNOJSIHbIX FrapMOHUYECKMX VCKaXEHWUI MCMnbITaTeNbHOro Hanpsa-
XKEeHunA.

MpumMeyaHne 2 — YacToTHass XapaKTepUCTMKa, PaCcnosiOXeHHass BHE OTMEYEeHHOW 30Hbl, XOTA M He 06s3a-
Te/lbHa. HO MOXeT ObITb peasin3oBaHa Ha NpakTuKe.

MpnmevaHne 3 — M3mepeHunsa aMﬂl’IVITy,EI,HO-‘-IaCTOTHOVI XapaKTepUCTUkKn MOXHO He npoBOoAUTb A1 U3Mepu-
TeNbHbIX CUCTEM, UCNOJ/Ib3YEMbIX B NCTOYHMKaX NMepemMeHHOro HanpsXxeHusa (Hanpmmep, pe3OHaHCHOI7I CVICTeMbI), ecqn Mo-
XeT ObITb AOKa3aHO, 4YTO OTHOWeHne aMn/INTyaHOro 3Had4eHnsa K ,qeﬁcnayrow,emy 3Ha4YeHN0 NCnbITaTe/IbHOro HanpsxeHus

pBaHo N2 B npeaenax *1 % npu Bcex BO3MOXHbIX YCMOBUSIX 3KCTIyaTaumn.

MpumeuyaHune 4 — B HEKOTOPbIX Crly4asix MOXeT NMOTPe6OoBaTbCsl U3MEPSATb MEPEXOAHble HanpshkeHus (Mpo-
Lleccbl). HAJIOXKEHHble Ha NnepemMeHHOe HarnpsbkeHve. B HacToslwem cTaHaapTe Tpe6oBaHMsS K TakUM M3MepeHUsiM He pac-
CMaTprBaOTCS. HO HEKOTOPbIE CChISIKU YKa3aHbl B pa3gerne 8.

AMATTYRHO-RCTOTHES XEpLsTescTiom O, 25
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PrcyHok 6 — Mpremnemas HopMasin3oBaHHas amnanTyAHO-4acTOTHasA XapakTepucTnkKa n3mepuTesibHOM CUCTEMbI
(3aTeMHeHHas 061aCTb), NpeAHa3HavYeHHOM ANS U3MEPEHNSt OHOM N3 OCHOBHbIX YacTOT
(ncnbiTaHHas B gnanasoHe 1—7 1)
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PucyHok 7 — Mpremnemast HopManimdoBaHHasA aMnINTyAHO-4aCTOTHasA XxapakTepucTuka N3MepuTesibHOM CUCTEMbI
(3aTeMHeHHas 06/1aCTb), NpeHa3HavYeHHas A5 Amana3oHa OCHOBHbIX HYAaCTOT OT (.gy; 40
(ncnbiTaHHas a guanasoHe 7°—77,M)

7.2 WcnbiTaHnsa cepTunumpyemMon N3MepuTeibHOM CUCTEMbI HANPSHXKEHWSI MEPEMEHHOIO TOKa

McnbiTaHna B COOTBETCTBUM C pa3feniom 5. 0600LeHHble B Tabnuue 3. ABNA0TCA 06a3aTeNbHbIMU 415
NOATBEPXAEHNA XapaKTEPUCTUK U3MEPUTE/IbHOW CUCTEMbI MEPEMEHHOI0 HanpPsHXKeHUs N ee KOMMOHEHTOB, a
Takxke A/151 OLLEHKN pacLUMpPeHHOW HeonpeaeieHHOCTU 3MepeHus. VIckntoueHnsa npegcTtaBieHbl B 4.4.2

Pe3ynbTartbl TUNOBbLIX U MPUEMO-CAATOYHbIX UCMbITaHW MOTyT 6bITb NOAFOTOB/IEHLI HA OCHOBE AaHHbIX
npounssogutens. Mpunemo-caaToyHble NCMbITaHUA AO/DKHbI MPOBOAUTBLCA Ha KaXKA0M YCTPOIiCcTBe.

7.3 [OnHamunuyeckmne XxapakTrepucTuKun

Onsa onpegeneHns ANHaAMUYECKUX XapakKTepUCTUK CepTUdULMpyemol n3meputesnibHOM CUCTEMbI nepe-
MEHHOI0 HanpshKeHUs1 Ha ee BXOJ MOoJaloT CUHYCOUAa/IbHbIN CUrHa/ U3BECTHOW Be/NUUHBbI, OObIYHO HMU3KOrO
YPOBHS, N U3MepSAeTCA 3HayeHne BbIXOAHOro curHasia. 3TO0 M3MepeHune NOBTOPSAIOT AJ/19 COOTBETCTBYIOLErO
AnanasoHa 4acToT OT 1 A0 7 ucnbltTaTeNibHOM YacToTbl. Pe3ynbTaT Ao/HKeH COOTBETCTBOBATL 7.1.3.

7.4 2kcnayaTaunmoHHas npoBepka (MoBepka)

7.4.1 O6LWme NOTOXKEHNA

MacwwtabHblli kKoadhdrumneHT(bl) cepTUNLMPOBaHHON U3MEPUTESTIBHOM CUCTEMbI MOXET 6bITb NPOBEPEH
(noBepeH) ogHMM U3 CrieayoWmnx MeTo40B.

7.4.2 CnundyeHune c 6oriee TOYHO cepTURULNPOBAHHOM N3MEPUTEIbHON CUCTEMOW

CninyeHne NpoBOAAT C ApPYroi, 60/s1ee TOYHOW (3Ta/IOHHONM) CcepTUULMPOBAHHON N3MEPUTENTIbHON CUC-
TeMoli cornacHo MetTogam, onMcaHHbIM B 5.2, Un ¢ WapoBbIM pPa3psagHUKOM B COOTBETCTBUN C peKoMeHaaun-
amn IEC 60052. Ec/in pa3HOCTb Mexay ABYMS W3MepeHHbIMW 3HauyeHUsAMU HaxoAuTcsa B npepenax =3 %.
MPUMUCaHHbIA MaclWTabHbIN KOS(PAULUMEHT cuMTaeTca NerMTuMHbIM. Ecnm pasHoCTb 60blue, TO AO/TKHbI
ObITb NPOBeAEeHbI NCCNef0oBaHNA N0 OGHAPYXXEHMIO NPUYNH TaKOro pacxoXaeHus u. ecniv notpebyeTtcs, [o/-
XHbl ObITb NPOBeAEHbI MOBTOPHbIE NCMbITAHNA NACMOPTHbLIX XapaKTepPUCTUK CUCTEMbI C Lie/iblo onpeaeneHus
HOBOI0 3HAa4YeHWNsI MPUNNCAHHOIO MaclITabHOro KoapduumneHTa, Kak onmcaHo B 5.2.

7.4.3 TpoBepka MacwTabHbIX KO3(PPULNEHTOB KOMNOHEHTOB

MacLwTabHbIN KO3ghUUMEHT(bI) KaXXAO0ro KOMNOHEHTa MOXeT ObITb NPOBEPEH MCMNO/Ib30BaHMEM BCTPO-
€HHOro WM BHELUHero Kasimbparopa, MMeLLEero pacluMpeHHyo HeonpeaesieHHOCTb He 6onee +1 %. Ecnm ansa
KaKOro KOMMNOHEeHTa pasfimume B MacliTabHOM KO3IhULMEHTE OT ero nNpeablayLlero 3Ha4eHs He NpeBblla-
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eT 1 %, TO NPUCBOEHHbIN MaclITabHbIN KO3I(MULMEHT cunTaeTcs OelicTBUTENbHbIM. Ecnu pasnivune B Mae*
LWTAaBHOM KO3((PULMEHTE KaKOW-NMGO KOMMOHEHTbI OKa3biBaeTcsl 6osiblie 1 %. To A0/KHBbI 6bITb NPOBEAEHbI
nccnenoBaHus Ansi 0GHAPYXEHUS NPUYNH TAKOTO Pas3finyms U. ecriv noTpebyeTcs, TO AO/MKHbI GbiTh BbINOJIHE-

Hbl

KO3ahhnumeHTa, Kak onnucaHo B 5.2.

NMOBTOPHbIE WUCNbITaHNA C UeJIblo onpeaeseHnda HOBONro 3Ha4deHnsa nNpucBOEHHOIO MacLlitTabHoro

Ta6nuuye 3 — Tpe6GoBaHusi, NpeAbABNAsEMblE K UCMbITAHUAM CEPTUQMLUPYEMOI U3MEPUTENBHOK CUCTEMBbI Hanpsi-

XXeHnA nepemMeHHOro Toka

Tunosble MpremMo-caaToUHble IKCnlyaTaunoHHble| OKcrlyaTauMoHHbIe
Tvn ncnbiTaHnsa
ncnbITaHuA npoBepKn
OnpepeneHve MacLluTabHoro 5.2
KOathhULMEHTA NPU KaSIM6poBKe
[MpoBepka MacwTabHOro Ko- 6.4
addmumeHTa
Mposepka JNINHEHOCTM, S3 5.3
CM. NpuMeyaHue 2 (ecnv NnpMMeHNMO)
lpoBepka AVHaAMUYECKUX Xa- 5.4/7.3 5.4
paKTepuCTUK
MpoBepka KPaTKOCPOUHOW cTa- S.S
6unbLHOCTH
MpoBepka [0ATOCPOYHON CTa- S.6 5.6
6unbHOCTN (ecnv npuMeHNMO)
lpoBepka BAUAHUA Temnepa- 5.7
Typbl OKpy>XatoLen cpegbl
MpoBepka adchekTa 61M30CTU 5.8 5.8
OKpY>XarLmx 06BHEKTOB, CM. Npu- | (eCAN NPUMEHUMO) (ecnu npMMeHNMO)
mevaHne 3
[MpoBepKa BANAHUA Nporpam- 5.9
MHOro obecneveHus (ecnn NpMeHNMOo)
McnbiTaHMe Ha YCTOMYMBOCTb 5.13 5.13
npeobpasoBaTe/ibHOro  YCTpPOii- (ecnn NpMMEHNMO)
CTBa a YCNOBUAX CYXOl OKpYy>ato-
Lieli cpeabl
McnbiTaHne Ha YCTOW4YMBOCTb 5.13
npeobpasoBaTes/ibHOro yCTpoOii- | (ecnv NnpMMeHNMO)
CTBa BblepPXMBaeMbIM Hanpsixe-
HWeM nog AoXAeM WUAN a ycnosu-
AX 3arpsi3sHeHns
OnpepgeneHve MacliTabHoro S.2.2 5.2.2
KoahdhuumeHTa NpeobpasoBarens
Onpepgenexne macwTabHoro 522 5.2.2
KoadhdmumeHTa nepegatoLLei
cucTembl (ecnm TpebyeTcs)
OnpepeneHve MacLuTabHoro S.2.2 5.2.2
KoahhmumeHTa n3MEPUTENIHOTO
npmnéopa
OTBETCTBEHHOCTb Nno KOMMNOHeHTaM — MpPou3BoANTENS no cucteme — nosb30BaTens,
CM. nMpumeyaHuve 1
PekomeHayewmblii VHTepBan 0ZHOPa30BO (TUNOBbIe pekomeHpayeTcs a 3aBMCUMMOCTHY OT
NoOBTOPEHUA M NPUeMO-CAaTOYHbIE UCMbITaHNS) eXerogHo, cTabunbHoOCTH,
HO He pexe 1 pasa HO He pexe 1 pasa
asS ner arof
MpnmeyvaHne 9 — BbllenepeyncrieHHble UCMbITAHUA Takke MPUMEHAIOT K OTAe/IbHbIM KOMMOHEHTaM, ecsu

3KCM/lyaTaUMOHHbIE UCMbITAHWSA MPOBOAST a/ibTEPHATMBHbIM MeToAoM (cM. 4.2.2). [nis onpefenieHnss HeonpeaesieHHoC-
TV U3MepPeHUsT CepTUULMPYEMOLi N3MEPUTESTbHOI CUCTEMbI, COGPaHHOW U3 AaHHbLIX KOMMOHEHTOB, CM. NPUIoXeHne b.
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OKOH4YaHve Tabnuupl 3

MpumeyaHune 2 — VcnblTaMmve Ma NIMHEHOCTb cornacHo S.3 TpeGyeTcs, TOMbKO ec/iM HEBO3MOXHO MpoBeje-
Hue Kasimbpoakn MeTOAOM CNNYEHNS a Npefenax Bcero paboyero gnanasoHa (cm. S.2.1.2).

MpumeuvaHue 3 — BnuaHve 6/IM30CTU OKPYXAOWNX O6GHLEKTOB MOXET 6biTb BbI3BaHO ad)(PEKTOM KOPOHbI 1
CBsI3aHHbIM C Hell AeiicTBueM 06beMHOro 3apsifa. MNpoBepka adpdhekTa GN30CTU OKPYXAOLWMX 06 BEKTOB /IpU 3KCNya-
TaUMOHHBIX UCMbITaHUSAX HEO6X0AMMa TOSIBKO a Crlyyae, eC/iv AaHHbIX TUMOBbIX UCMbITaHW HELOCTAaTOUHO.

8 W3mepeHne HanpsiXXeHWsi TPO30BOro UMMy/ibca

8.1 Tpe6oBaHUs K CEPTUDULNPYEMOIT N3MEPUTESTBHO cUCTeME

8.1.1 OO0wme NoNOXeHUs

OCHOBHbIMW TPEBOBAHNAMU K CEepPTUULMPYEMON U3MEPUTE/IBHOW CUCTEME HanpPsHKEHUSA TPO30BbIX UM-
nyJ/ibCOB AB/IAIOTCA:

* M3MepeHne aMnANTYAHbIX 3HAaYeHWi UCNbITaTeNbHOrO HanpshkeHns cornacHo IEC 60060-1 ana non-
HbIX FPO30BbIX UMMNYJ/IbCOB N FPO30BbIX NMMY/LCOB, CPe3aHHbIX Ha cnaje (Ha 3agHemM OPOHTE), [O/HKHO MPOBO-
OVTbCSA C pacLUMpPEHHOW HeonpeaeneHHOCTbIO B npegenax 1 3 %;

* U3MepeHne aMNANTYAHbIX 3Ha4YEeHUI NCMbITaTENIbHOIO HaNPsHKeHUs A1 rPO30BbIX MMMNY/1bLCOB, Cpe3aH-
HbIX MO nNepegHeMy (OPOHTY, AO/HKHO MPOBOANTLCA C PacLUMPeHHOW HeornpeaeneHHOCTbIo = 5 % (0.5 MkcE T, <
< 2 MKC);

* N3MEpPEeHMe BPEMEHHbIX NapamMeTpoB, KOTopble onpeaensatoT hopmy cuUrHana, A0/HKHO NMPoBOAUTLCA C
pacLUMpeHHO HeonpeaeneHHOCTbIO B npeaenax HO %;

* u3mMepeHne KonebaHuin, KOTopble MOTyT ObITb HAJIOXKEHbI HA UMMYJIbC, AJ1S1 TOro YTOObl rapaHTUpPoBaTh,
4YTO 3TN KoNebaHnA He NMpeBbILAaloT A0NYCTUMbIE YPOBHU, AaHHbIe B IEC 60060-1.

MpumeuyaHune — HeT pekomMeHAaUW MO U3MepeHNto cnaja (3aaHero opoHTa) rPO30BOr0 UMMY/ILCHOTO Hanpsi-
EHUSA. TaK Kak H1 04uH komuTeT IEC No nameputenibHbIM Npu6opamM He chopMy/IMpoBas 3TN TpeGoBaHus.

8.1.2 CocTaBnswLme HeornpeaeneHHocTn

[na n3mepntenbHON CUCTEMbI HaNPsXKEHNSA TPO30BOr0 MMMY/1bCa PaclUMPEHHYO0 HeonpeaeneHHoOCTb U3-
MepeHus U, criegyeT oueHuBaTb € KoshdmumeHToM oxsaTta ans 95 %-noi BeposATHOCTU cornacHo 5.10.3.
5.11.3 v npunoxeHunii A n B (npu Heo6xognmocTK). MNepeyeHb NCMbITaHWA, NPOBOAVMbIX AN OLEHKN COCTaB-
NAIWNX HeonpeaeneHHOCTN, KOTopble, Kak NpaBu/io, AO/DKHbI YUUTbIBaTLCS, NpuBedeH B Tabnuue 4. B Heko-
TOPbIX CAyYyasiX [OMOMHUTENBHO [O/IKHbI ObITb YYTEHbl Apyrne HeonpegeneHHoCTU, eC/ii OHU UMEKT
CyLLIeCTBEHHOE 3HaYeHne.

8.1.3 TpeboBaHUA K U3MepUTENIbLHOMY NMpubopy

Vi3mepuTenbHbIN NpMbop AosmkeH cooTBeTcTBOBaTh IEC 61083-1 1 IEC 61083-2.

8.1.4 [nHammnyeckme xapakTepucTUKn

JnHamunyeckne xapakTepuCTUKN U3MEPUTESIBHOW CUCTEMBbI [O/IXHbI ObITb NpuemsieMbIMU 419 U3Mepe-
HUS COOTBETCTBYIOLWMX (DOPM aMNAUTYbl TPO30BOro UMIMyJ/IbCa U ero BPEMEHHbIX NapaMeTpoB B rpaHuLax Ho-
MVWH&/IBHOTO BPEMEHHOIO AuanasoHa, YyKasaHHbIX B Nacrnopte W3MepuTeNnbHOM cuctembl. [Mpy 3TOM
MacLwTabHbI KO3ULMEHT [O/MKEH OCTaBaTbCA HEM3MEHHbIM B CliefyloLWnX npegenax:

- £ 1 % ANna u3MepeHns NosHbIX UMMNYJ/IBCOB N UMMNYNbCOB, Cpe3aHHbIX Ha cnaje (Ha 3agHemM OpOHTe);

- + 3 % AN15 M3MEPEHUs UMMYJ/IbCOB, CPe3aHHbIX Ha NnepeaHeM OPOHTE;

-+ 10 % gnsa namepeHnsa BpeMeHHbIX napameTpoB.

MpumeuvaHne 1 — YTo6bl BOCMNPOM3BOAUTL HA 3apErMCTPUPOBAHHOI KPMBOW KoneGaHws, KoTopble MOryT
6bITb HaIOXKEHbI HA UMMY/bC, OTHOCUTESbHbIV BEPXHUI NpeAes rPaHNYHON YacTOTbl MOXET COCTaB/IsiTb HECKOSIbKO Mera-
repu. MsmeputenbHas cuctema C BpeMEHeM OTKAMKa [, MEHee UM PaBHbIM HECKO/IbKMM AECATKaM HaHOCEeKyH[, cunTa-
eTcsi NPUEeMIEMOI A1t TaKUX U3MEPEHUIA (CM. NpUoxeHue B). 3Tn Npeaesbl NoKa HAXOAATCSl HA PACCMOTPEHUN.

MpumeuyaHune 2 — MpeanoyTUTENbLHO, YTOGLI OAHY U3MEPUTENIbHYIO CUCTEMY WCMONb30BaNM A1 U3MEPEHNUS
BCeX TpebyeMbiX BEIMUMH, T. €. MMKOBOro 3HaYeHUsl, BpEMEHHbIX NapameTpoB 1 KosiebaHuit. OgHaKo MHOMe CUCTeMbl, KO-
TOpble MOr/M 6bl 6bITb CEPTUPMLMPOBAHBLI A1 U3MEPEHUI NMMKOBOIO 3HAYeHUs1 U BPEMEeHHbIX NapamMeTpoB, He MOryT 6bITb
CepTUMLMPOBaHbI ANs U3MepeHuii Kone6GaHuii. Mo3ToMy M3MepuTesibHasi CUCTEMA MOXeT GbiTb CepTUdMLMpOBaHa A/is
MN3MEPEHUS MMKOBOTO HaNpshKeHWs U BPEMEHHbIX MapaMeTpoB, a A/ u3MepeHusi KonebaHuii (ecnn Heo6xoaumo, Ha Gornee
HU3KOM HarnpsiXeHUn) cepTUULMPYIOT BCOMOraTeslbHy0 CUCTEMY.

8.1.5 lMogkntoyeHne K 06bEKTY NCMbITaHUI
Mpeob6pa3oBartesibHOE YCTPOICTBO CrefdyeT NMOAKIIYaTb HEeNOCPeACTBEHHO K BXoAy O6bekTa uchnbiTa-
HWii. Mpeobpa3oBaTenlbHOE YCTPOMCTBO He criefyeT NOAK/IUYaTb MeXAy MCTOYHUKOM HanpsiKeHUst U O06bek-
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TOM UcnbITaHUs. Kabesib K Npeo6pasoBaTeibHOMY YCTPOACTBY AO/IKEH NepeaaBaTb TOK TOSbKO K U3MEpPUTENb*
HoW cucTeme. MpeobpasoBaTesibHOE YCTPOWCTBO AO/MKHO GbiTb pasMelleHO Tak. YTo6bl B3aMMHOe BUSIHME
MeXay UcnbiTaTe/IbHbIMU Y U3MEPUTESTbHBIMU LeNsSMU 6b1/10 HE3HAYUTESIbHBIM.

MpnmevyaHwne
(cm IEC 60060-1).

BO3MOXHbI

NCK/TKo4YeHuns,

HanpumMmep WCMbITaHWE KOMOWHMPOBAHHBIMU  HaMpsHKeHUs MU

8.2 WcnbITaHnAa N3mMepuTesIbHOM CUCTEMbI HanpsHXeHNs rPO30BOro NMMNysbca

VcnbiTaHus corniacHo pasgeny 5. 0600ueHHble B Tabauue 4, HeO6XoAuMbl ANt NOATBEPXAEHNA Xapak-
TEPUCTUK N3MEPUTENTbLHOW CUCTEMbI HanpsHXeHNS rPO30BOr0 MMMy/ibCa U ee KOMMOHEHTOB, a Takke O/19 OLEeH-
K1 paclUMpeHHO HeonpeaeneHHOCTU N3MepeHus. VicknioveHns npeacraBneHb B 4.4.2.

Pe3ynbTarbl TUMOBbLIX U MPUEMO-CAATOYHbIX UCMbITAHUM MOTYT ObITb MOATOTOB/IEHBI HA OCHOBE AaHHbIX
npoussoauTens. Mpnemo-caaToyHble UCMbITAHUA AO/DKHbI MPOBOAUTLCA Ha K&XA0M YCTPOICTBe.

Ta6nwuuya 4 — Tpe6oBaHusi, NpeAbABNAsEMbIE K UCMLITAHUAM CEPTUQMLNPYEMOI U3MEPUTENBHOK CUCTEMBbI Hanpsi-

XXEeHuA rpo3oBoro nMmny’srbca

npeo6pa3oBaTesibHOTO  YCTPOIA-
CTBa BblJepPXMBAEMbIM Hanpsxe-
HUeM Nofa AOXAEM WUNN B YCOBU-
SIX 3arpsA3HeHNst

(ecnu npMMeHMMO)

Tun MenbiTaHue Tunosble Mpuemo-caaTovHBIESKC/TyaTaLlMOHHb|e DKCn/lyaTaloHHb
NpoBepPKK

Onpepgenexne macwtabHoro 5.2
koappmumeHTa/BpeMeEHHbIX  Na- 5.11/8.3
pameTpoB NMpu KasIMbpoBKe

MpoBepka MacwTabHOro Ko- 8.5
adpuumeHTa

lMpoBepka NIVHeMHoCTN, 53 53
CM. NpuMeyaHue 2 (ecnn NpMEeHMMO)

lMpoBepka AMHaAMUYECKUX Xa- 54/8.4 5.428.4 8.5
paKTepuCTuK

MpoBepka [AONTOCPOYHON CTa- 5.6 5.6
6nbLHOCTH (ecnn npyMeHnMo)

5.7

Typbl OKpY>XatoLLeil cpefbl

MpoBepka adpcdhekta 6aM30CTU 58 5.8
OKpY>XawLmx 06BHEKTOB, CM. Mpu- | (eCM NPUMEHUMO) (ecnu npMMeHNMO)
MevaHue 3

[MpoBepKa BNUAHUA nNporpam- 59
MHoOro o6ecneyenus (IEC 61083-2) | (ecnv npMMeHMMO)

McnbiTaHve Ha BNusHWE Mo- 5.12 5.12
Mex

WcnbiTaHne Ha yCTOWM4YMBOCTb 5.13 5.13
npeo6pa3oBaTesibHOTO  YCTPOIA- (ecnu npuMeHMMO)
CTBa B YC/IOBUAX CYXOli OKpY>Xato-
en cpeabl

McnbiTaHMe Ha YCTOMYMBOCTb 5.13

pamMeTpoB CUCTEMbI Nepenadn ns-
MepsieMoro curHana (ecnu Tpeby-
eTcs)

Onpepgenexne macwtabHoro 522 522
koappmumeHTa/BpeMEHHbIX  Na-

pameTpoB nNpeo6pa3oBarens

OnpegeneHve MacLiTabHoro 5.2.2 S.2.2
koappmumeHTa/BpeMeHHbIX  Na-
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Twun ncnbiTaHna

Tunosble
MCnbiTaHUs

Mprvemo-caa To4H

e
ncnbiTaHNA

JkcnyaTaumoHHb
npoBepkm

macwTabHoro
N3MEPUTENBHOrO

OnpepeneHve
koadpcpmumeHTa
npubopa

3.2.2,
IEC 61083-2

5.2.2.
IEC 61083-2

OTBETCTBEHHOCTb

NMno KOMNOHeHTaM npounssognTensa

no cucTeme rnosb3oBartesns,
CM. NpumMmeyaHue 1

PekomeHayemblii
fioaTopeHnia

nHTEpBan

04HOpPas3oBo (TUNoBbIe
1 NPUEMO-CAATOYHbIE UCMbITaHUS)

pekomeHayeTcs
eXerogHo,
HO He pexe 1 pasa
B S net

B 3aBYICMMOCTU OT
CcTabunbHOCTH,
HO He pexe 1 pa3a
B roj,

MpunmMmeyvyaHwue

1 — BblwenepeuncsieHHble UCMbITaHWS Takke MPUMEHSIIOT K OTAefIbHbIM KOMMOHeHTaMm, ec/v
3KCMyaTaUMOHHbIE WCTbITaHUSI NMPOBOAAT aslbTePHATUBHLIM MeToAoM (cM. 3.2.2). [1s1 OLEHKU HeonpeaesieHHOCTU U3-
MepeHus cepTUULMPOBAHHO N3MEepPUTENbHOM CUCTEMbI, COGPaHHO U3 AaHHbIX KOMMOHEHTOB, CM. NMPU/IOXEHME 6.

MpumeyaHune 2 — VcnbiTaHWe Ha NIMHENHOCTb cornacHo S.3 TpebyeTcs TONIbLKO B TOM Crlyyae, eC/in HEBO3MOX-
HO NpoBeAeHNe KaIMOPOBKN METOAO0M C/IMYEHUS B NMpeAeniax Bcero paboyero gnanasoHa (cm. S.2.1.2).
MpumeyvyaHune 3 — BnuaHue 61M30CTN OKPYXaIOLWNX OOBLEKTOB MOXET ObITb BbI3BAHO 3(P(EKTOM KOPOHbI U

CBSi3aHHbIM C Hel gencTtBMeM 06beMHOro 3apsige. MNpoBepka adodoekTa 6M30CTU OKPYXaloWwyxX 06 bEKTOB NPU IKChaya-
TaLMOHHBIX UCMbITAaHUSAX HEO6X0AMMA TONbKO a criyvae, ec/iv AaHHbIX TUNOBbIX UCMbITaHWI HeOCTaTOuHO.

8.3 O3kcnnyatauuioHHbIE UCMNbITaHUA CepTI/ICpI/ILI,I/IpOBaHHbIX N3MEPUTESIbHbLIX CUCTEM

8.3.1 OTasIoHHbI MeToA (NPennoYTUTENBHBIA METOA)
MpunucaHHbIN MaclWTabHbIA KO3((PNLUMEHT N AUHAMUYECKNE XapaKTEPUCTUKM CePTUULMPOBAHHON n3-
MepUTENbLHOM cUcTeMbl criegyeT onpeaensatb MEeTO40M C/INYEHUS C 3Ta/IOHHOMN N3MePUTEsIbHOM CUCTEMOIli co-
rnacHo 5.2. PekomeHayeTca mMexay ABYMS CUCTEMaMM pasMellaTb NpoToTun (aHaslor) o6bekTa UCMbITaHWs,
NOAK/THOYEHHbIV K UMNYJIbCHOMY FeHepartopy.
MoATBEPXAEHME XapaKTepUCTK B HOMUHA/IbHOM BPEMEHHOM AuanasoHe OT ?., A0 I, NPOBOASAT C UC-

no/ib30BaHMEM NMIMYJ/IbCOB C/ieayrownx (hepM BOJIHbI:

019 NOJ/THOrO MMIMy/ibCa U MMMNY/IbCa, CPe3aHHOro Ha cnage (Ha 3agHem OpoHTe).

- fomu1 PABHO HaMMeHbLUEMY BPeMeHW HapacTaHus (4UTeNbHOCTY NepefHero) opoHTa nmnyibeca

- (+nn PABHO HanMboNbLLEMY BPEMEHU HapacTaHusa (4IMTeNbHOCTU NepeHero)PpoHTa UMMy ibca

- 06e hopMbl BOJIHbI AO/DKHbI UMETb NMPUGAN3NTENIbHO Hanbobluee 3HaUYeHWe BpeMeHn A0 nosycreaa
(annTenbHOCTM UMNYNbLCA) Ty o, A1 KOTOPOro cepTudmLmpyeTcs nsmepuTtenbHas cuctema.

8.3.2
rNacHoO NMpPUIoXKeHuto 8

AnbTepHaTuaHblii  MeToa,

,D,OI'IOI'IHeHHbIVI n3mepeHnem nepexo,qH0|7| XapakTepnCctnkm cCo-

MpunucaHHblA MaclTabHbIl KO3dhnUMEHT onpeaensatoT METOAOM C/INYEHUS CEPTUMPULNPOBAHHON U3-
MepUTENbHOM CUCTEMbI HaNpPsHKEHUS FPO30BOr0 UMMy/ibCa C 3TaSIOHHO U3MepUTEeNbLHOM CUCTEMOI aHaNormy-
HOrO TUNa HaMpPsHKeHUs1 cornacHo 5.2, ¢ MCNo/sb30BaHWEM MOJIHbIX MMMY/IbCOB C BPEMEHEM HapacTaHus
(BvTenbHOCTLIO nepeaHero) gpoHTa I, B AuanasoHe oT A0 Ty, M BpemeHem A0 nosycnaja. 6ams-
KUM K ero HanbosibleMy 3HauyeHuto 7, /it KOTOPOro cepTUUUMPYIOT cUCTEMY. B kauecTBe afibTepHaTMBBI
NpUNMcaHHblii MacwTabHbI KO3MULMEHT MOXET 6bITb paccunTaH U3 MacliTabHbIX KO3(OPULMEHTOB KOMIMO-

HEHTOB CUCTEMbI (CM. 5.2.2).

Onsa cepTUdUUNPOBaHHbLIX U3MEPUTESIbHbIX CUCTEM, MpeAHa3HauYeHHbIX .O1S8 U3MEepPeHUst UMMY/IbLCOB,
cpesaHHbIX Ha nepefHeM (HPOHTE, KA/IMGPOBKA O/MKHA NPOBOANTLCA UMMNY/IbCaMU C BPeMeHeM [0 cpe3a T .

B AnanasoHe OT Mgy, 40 Ty

JononiHnTensHO K KasIMbpoBKe MMNyJ/ibCaMy A0/HKHA ObITb CHATA MepexofHasi XapakTepucTuKa CcepTu-
hnympyemoii UsmMepuTenbHOM CUCTEMbI COrflaCHO NMPUNOXeEHUIO B. ONopHbIN ypoBeHb B rpaHuULax OrnopHOro
BPEMEHHOrO AnanasoHa, AJ/11 KOTOPOoro naMeputenbHas cucteMa fosikHa OblTb cepTuduumnpoBaHa, He O0/1-
XXEH OT/INYATLCS OT 3HAYEHUSI NePEXOAHON XapaKTePUCTUKN 019 BPEMEHU:

- Tyca ©ONEE, UEM £1 %, /18 NOJIHBIX UMMNY/ILCOB N NMMNY/ILCOB, CPe3aHHbIX Ha crnaje (Ha 3agHem (PpoHTe);

- [eq BONEE, YeM 1 %. ANSt IMMYNBCOB, CPe3aHHbIX Ha NepesHeM (OPOHTE.

MepexogHas xapakTePUCTVKA He AOJ/DKHA OTK/IOHATLCA 60siee, YeM Ha 2 %. OT OMOPHOro YPOBHS B OMop-
HOM BpeMeHHOM awnanasoHe OT 0,5T;,in 40 2T x1os (NPUIOXKeHne B). Janee nepexogHas xXapakTepucTuka He
[0/KHa OTKIOHATLCA 6osee, Yem Ha 5 %. B gnanasoHe oT 2T, A0 2T, a0 A€ 2T 104 BPEMSA [0 NOJycnena
uMnynbca, 65M3Koe K HanbonbLUIEMY 3HAYEHUIO, /19 KOTOPOro CEPTUPULMPYIOT U3MEPUTESIBHYIO CUCTEMY.
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8.4 VicnbITaHe AUHAMUYECKNX XapaKTepUCTUK

8.4.1 Cnwun4yeHue c cepTUdULMPOBAHHOWN N3MEPUTESIbLHOM CUCTEMOIA

AHa/I0rnyHblEe N3MepeHUs], BbINOJ/IHEHHbIE B COOTBETCTBUM C UCMbITaHWEM 7.3.1. MOTyT 6bITb NPOBeAEHbI
npu canyeHmsax ¢ 6onee TOYHOM (3TasIOHHO) cepTUULMPOBAHHON N3MEPUTE/IbHOM CUCTEMON N MOTYT ObITb
MCNOMb30BaHbl A1 OLEHKN COOTBETCTBYIOLNX BPEMEHHbLIX NapamMeTpoB M3MepsSeMbIX UMMNY/IbCOB UCAbITY-
eMOli N3MepUTeIbHOW CUCTEMbI B OTHOLLEHUN K CepTUdINLMPOBAHHON U3MEPUTE/IbHON CUCTEME N A/1S1 OLEHKN
HeomnpeaesIeHHOCTN U3MepPeHNss 3TUX BPEMEHHbLIX MNapamMeTpoB C MOMOLbIO MUCMbITYEMOW WU3MepuUTeSlbHOMN
cuctemsbl (cm. 5.11).

MpumeuvaHue — f MoxXeT 6biTb BbIGpaHO A O4HOrO TWie MMy/bca. a | — ANns Apyroro, a ciy4yae, Kor-
Ja ANna KanMBpoBKM MUCMO/b3YIOT HA6op MMY/bCOA. B 3TOM C/lyyae crieflyeT UCMNOo/ib30BaTb 3HaYeHne BPEMEHU A0 MoJy-
cnefie (4MTENBHOCTU) UMNYbCa, 6N3KOE K er0 HaUGO/bLLEMY 3HAUYEHWIO, /1S BCEX TUMOB UMY/ IbCOB.

8.4.2 AnbTepHaTMBHbIA MeToZ, OCHOBaHHbIi Ha W3MEepeHUW MapameTpoB MepexoAHON xapakTe-
puUCTUKM (NpunnoxeHne B)

MNMpu 1cnonb3oBaHWM AAaHHOTO MeToAa Heo6XoA4MMO PEernmcTpupoBaTb NEPEXOAHYH0 XapaKTepUCTUKY Ha
BXO/le 1 BbIX0OJe N3MepUTENIbHOW CUCTEMbI. MeTog, OLLEHKU NpeACcTaB/ieH B NPUIOXeHNN B.

MpumMeuyaHune — XapaKTEPUCTMKA MOXET ObITb UCCMefoBaHa NPy MOMOLLM MeTofa CBEPTKM. MaclTaGHbI Ko-
3PPULMEHT M3MEPUTENILHON CUCTEMbI ONPEeaenstoT /IHo6bIM NOAXOAAWMM MeToAoM. dopMa BOJIHbI, UCNOMb3yeMas Ans
onpefeneHns MaclTaGHOro KoahMUMeHTa, A0/DKHA HaxoAMTbCA B Mpejenax Avana3oHa, COOTBETCTBYHOLWEro Metody
CBEPTKU, ONMMCAHHOMY B NPUIoXeHun I,

OnHamunyeckme xapakTepucTuku cepTudnLmpyemMoli N3MepuTesibHOM CUCTEMbI ONpeaesistioT C NOMOLLbIO
CHATUSA ee NepexoHON XxapaKTepUCTUKM (3aperncTpMpoBaHHON COr/1acHO NPUIOXeHWo B) n ¢ nomoLbio meTo-
[a CBepTKM AN 3aperncTpmMpoBaHHON NepexoaHON XapakKTepPUCTUKN CO CTaHAapPTU30BaHHOM DOPMOI BOJIHBbI,
KOTOpoli TpebyeTcsa noaTeepxaeHve. Mpyn noMoLwmy MeToaa CBEPTKN MOTYT ObITb OLLEeHEHbI MOrPELLIHOCTY n3Me-
pUTENbHON CUCTEMbI A9 Pa3/InyHbIX OOPM BOJHbI (NpunoxeHue IN). IiameHeHne macluTabHoro koagouumneH-
Ta B rpaHyvax onopHOro BpeMeHHOro AvanasoHa A0/HKHO HaxoanTbesa B npegenax +1 %.

8.5 JkcnayaTtaunmoHHasa npoBepka (noBepka)

8.5.1 CnwunyeHuns c 60s1ee TOUHOI cepTUPMLMPOBAHHOW U3MEPUTENBbHOW CUCTEMON

Jos/mkHbl 6bITb NPOBeAEHbI CIMYEHUS C APYroi, 60/1ee TOUHO (3TaSIOHHOI) cepTUMLNPOBAHHON U3Me-
pUTENbHOMN CUCTEMOI NPV NOMOLN MeToAMKU 5.2. Mpyn cMyeHnn aMiIMTYAHbIX 3HAYEHUA MOXHO Takke uC-
NnoJsib30BaTh LWAPOBOI pa3psgHuK corsiacHo IEC 60052,

Ecnu pasHoCTb Mexay ABYMS U3MEPEHHbIMU 3HAYEHUAMU HaxXoA4UTCA B npegenax +3 %. npunmMcaHHbIi
MacLlTabHbI KO3I(PULMEHT cumTaeTca NerMTMMHbIM. ECnn pasHocTb 60/blue, TO AO/MKHbI ObITb NPOBEAEHbI
paboTbl NO OOHAPYXXEHUIO NPUYNHBI U, eCNN NOTPebyeTcs, TO AO/MKHbI ObITb NPOBEAEHbI NOBTOPHbIE UCMbITa-
HUSI MacnopPTHbIX XapakTePUCTUKE LEefbio OMpeaeieHns HOBOroO 3Ha4YeHUS NPUNMCaHHOIo MaclUTaGHOro Koad-
domumneHTa.

3HaueHVe Kaxaoro N3MepeHHOro BPEMEHHOIO napameTpa AO/HKHO HaxoauTbes B npegenax 10 % cooT-
BETCTBYIOLIETO 3HAYEHUS, M3MEPEHHOro ApYyroi (3Ta/IOHHOM) WM3MepUTEsIbHOW cucTemMoil. Ecnm pasHocTb
6onbwe 10 %. TO AO/DKHbI 6bITb BbINO/HEHbI MOBTOPHbIE UCMBLITAHUSA NACMOPTHbLIX XapPakKTepPUCTUK C Lesblo
onpeAesieHns HOBbIX 3HAYEHWUI FPaHNL, HOMUHa/TBHOTO BPEMEHHOTO AMana3oHa (ec/im noTpebyeTcs).

8.5.2 TlpoBepka MacwTabHOro KoaguumMeHTa KOMMNOHEHTOB

MacLwTabHbIN KO3WMPULMNEHTbI) KXKAOI0 KOMMOHEHTA MOXET ObiTb NMPOBEPEH MCMNO/Ib30BaHNEM BCTPO-
€HHOro WUNU BHELWHero kaambpaTtopa, UMEKLLEero pacluMpeHHyr0 HeonpeaesieHHOCTb He 6oniee *1 %. Ecnu
pPa3HOCTb Y KaXA0ro MacwrtabHoro koahduumeHTa oTiM4yaeTcsa OT ero npeablayLero 3HavyeHnsa 6osiee, YemM Ha
1 %. TO NpUNUCaHHbLIA MacwTabHbIN KOI(MUUMEHT cUMTaeTca NerMTuMHbIM. Ecnu kakasi-nmbéo pasHOCTb
6onblwe 1 %. TO AO/MKHbI ObITb NPOBeAeHbl PaboTbl MO O6HAPYXEHUID NPUYUHBLI WU. ecAn nNoTpebyeTcs, TO
L0/DKHBbI ObITb NPOBEAEHbI MOBTOPHbIE UCMbITAHUSA NACNOPTHbLIX XapaKTepUCTYK C Lefibio onpenesieHns HOBOro
3HaYeHMs NPMNUCaHHOro MacwTabHOro KoagdnymeHTa.

8.5.3 TpoBepka AOMHAMUYECKUX XapaKTEPUCTUK MPU MNOMOLLM KOHTPOJILHOW 3anncu nepexogHoi
XapakTepuUcTUKn

Ecnn Heo6xoa4MMo, TO NPOBEPKY Paboumx ANHAMUYECKUX XapaKTepUCTUK AOMNOJTHAKOT CHATUEM Nepexos-
HOI XapaKTepPUCTUKN U3MEPUTE/IbHOIM CUCTEMBI C MCMOJ/Ib30BaHMEM METOAA, ONMMCaHHOI0 B NpUioxeHun B. Pe-
3yNnbTaTbl [A0/KHbI  ObITb BK/IHOYEHblI B NacrnopT W3MepUTENbHOW CUCTEMbI AN WX  [alibHENLWero
NCMO/Ib30BaH1s B KA4eCTBe KOHTPOJIbHOW 3anucu, /151 TOro YTo6bI MOXHO 6b1/10 06HAPYXUTb N3MEHEHUS B M-
HaMM4YeCKMX XapaKTepMCTMKax Npy NocnenyroLwmx sKkcnyaTtaumoHHbIX NPOBEPKax.
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9 WM3mepeHune HanpsXKeHNsT KOMMYTaLMOHHbLIX MMMY/IbCOB

9.1 Tpe6oBaHusA K cepTUMLNPYEMOI N3MEPUTESIBHOWN cucTeMe

9.1.1 O6wwne TpeboBaHUsA

OCHOBHbIMN TPEOOBAHUAMU K CEPTUPULNPYEMON N3MEPUTESIBHON CUCTEME HaNPSHKEHUST KOMMYTaLMOH-
HbIX UMMY/IbCOB ABMAAIOTCSA:

* N3MepeHne aMrnanuTygHOro 3HayeHUs UCMNbITaTe/IbHOINO HanpsXXeHUs KOMMYTaLUOHHbBIX UMMY/1bCOB CO-
rnacHo |IEC 60060-1 fo/mKHO NPOBOAUTLCSA C pacLUMPEHHO HeonpeaeneHHOCTbIO B Npegenax = 3 %;

* U3MepeHne BPEMEHHbIX NapameTpoB, KOTOPble onpenensatT opMy CUrHasna, AO/HKHO NPOBOAUTBLCA C
pacluMpeHHOo HeonpeaeneHHOCTbLIO B npegenax = 10 %.

9.1.2 CocTtaBngwouwue HeonpeaeseHHOCT

0N n3mepntenbHOM CUCTEMbI HaNPSHKEHUSA KOMMYTaLUMOHHOIO MMMY/bCca PacluMpPEHHYIO HeonpenesieH-
HOCTb M3MepeHusa U,, cnegyeT oueHmBaT» C KoadpdomumeHTOM oxBaTta gnsa 95 %-Hov BepOsATHOCTWM corfiac-
HO 5 10.3, 5.11.3 v npunoxeHnii A n b (Mpn HeobxoaumocTn). VicnbiTaHna ANA BbISABAEHUSA COCTaBAAKOLWMX
HeonpeaesieHHOCTU, KOTOpbIe, KaK NMpaBuio, A0/HKHbI yUMTbIiBaTbCs, 0606LeHbl B Tabnvue 5. B HEKOTOPbIX

cnydadax MOryTt nposaBiAaATbCA gpyrne AONOJSIHUTENIbHbIE COCTaB/idlOWMe HeonpeaesieHHOCTUN, KOTOpPble TakXe
MoryT ObIT» BaXXHbI, U OHWN A0/MKHbI 6bITb TOXE YUTEHDbI.

9.1.3 TpeboBaHWA K N3MepuTe/IbHbIM Npuéopam

V3mepuTenbHble Npubdopbl A0/MKHbI cooTBeTcTBOBaThL IEC 61083-1 1 (EC 61083-2.

9.1.4 [OnHamMun4yeckune xapakTepuCcTUKn

OnHamunyeckne xapakTepucTUKM CcepTUdNLMPOBaHHONW U3MepUTENbHOW CUCTEMbI CUMTAlOTCA YAOBIET-
BOPUTESIbHbLIMU. KOraa:

e MacwWTabHbIn KO3(hMUMEHT B HOMWHAILHOM BPEMEHHOM Auana3oHe DOpPM MMMY/bCHOFO CUrHana,
yKa3aHHbIX B Macrnopte n3MepuTenbHOM CUCTeMbI, HaxoauTcA B npegenax + 1 %:

e pacluMpeHHas HeornpenesieHHOCTb U3MEPEHUS BPEMEHHbIX NapamMeTpoB B HOMWUHa/IbHOM BPEMEHHOM
AnanasoHe (hopm BOJIHbI He nNpeBbIwaeT +10 %.

9.1.5 MMoaxntoyeHne K 06 bEKTY UCTbITaHUSA

CepTuunumpoBaHHaa U3MepuTesibHasd cUcCTemMa [0/DKHA 6bITb NOAK/IIOYEHA HEMOCPEACTBEHHO K BXOAY
ob6bekTa MCMnbITaHUs. B oT/inumne OT M3MEPEHUI HaMNPSKEHUS FPO30ebIX UMMY/LCOB (CM. 7.1.5). nsmepuTtesnb-
Has cMcTeMa KOMMYTAaLUMOHHbIX MMMY/bCOB MOXET ObITb BK/IKOUEHA MEeXY reHepaTopoOM HanpsikeHuUsa N 06b-
€KTOM UuCMbITaHus. B3aMHOe BfMsiHMe MexXay WCMbITaTeNbHbIMU N U3MepUTE/IbHbIMU LEensMn AO/DKHO ObiTb
He3HaYNTESTbHbIM.

9.2 WcnbiTaHnsa cepTUnupyemMon N3MepuTeibHOM CUCTEMbI

VicnbiTaHnsa cornacHo pasgeny 5. 0606ueHHbIe B Tabnnye 5. Heo6xoauMbI A4/15 NOATBEPXAEHNS Xapak-
TEPUCTUK CePTUDULNPYEMOI N3MEPUTENBHOM CUCTEMbI HaNpPsHXXEHNS KOMMYTaLMOHHOIO MMMy/ibca N ee KOM-
NMOHEHTOB, a Takke AN OUEHKN paclUMpPeHHOl HeonpeneneHHOCTU M3MepeHus. VcknioyeHns npeacrtasB/ieHbl
B4.4.2.

Pe3ynbTatbl TUNOBbLIX U MPUEMO-CAATOYHbIX UCMbITaHU MOryT 6bITb NOATOTOB/IEHbI HA OCHOBE [aHHbIX
npounssoauTens. MpuemMo-caaToyHble NCMbITaHUS A0/HKHbI MPOBOAMTBLCS Ha KaXKAOM YCTpPOIiCcTBe.

9.3 3kcnsiyaTaunoHHbIE UCTbITAHUSA CEPTUPULMPOBAHHBIX NU3MEPUTENBHBIX CUCTEM

9.3.1 3TasIoHHbIN MeTog (MPeAnoYTUTE IbHbLIN MeTon)

MpunucaHHbIA MacwTabHbIN KO3MULNEHT N AUHAMNYECKMNE XapaKTEPUCTUKN CEPTUPULNPOBAHHON N3-
MepUTENbHOM CUCTEMBI crieayeT NOATBEPXAATb METOAOM €€ CMNYEHUS C 3Ta/IOHHOW M3MepUTesibHOW cucTe-

MO cornacHo 5.2. XapakTepucTMku B HOMWHa/IbHOM BPEMEHHOM AuvanasoHe oT A0 t.« NoATBepXAaTcs C
MCMOJIb30BaHMEM [BYX MIMY/IbCOB Pas3/InyHO hOpMbi:

* t,,, PABHO HaMMeHbLUEMY BpeMeHN T, [0 MakCMyma BPEMEHHOIO Avanas3oHa:
* Iy PABHO HaMGO/bLIEMY BPEMEHU I, 10 MAKCUMYMa BPEMEHHOTO AnanasoHa:
» 06e (POpPMbl BOMHbI AO/HKHbI UMETb 3HaueHWe BpeMeHu A0 fofycnaaa (4NUTeNbHOCTb MMMYbCca),

6/113k0e K HanbonbLueMy 3HavyeHno T, ., (Mnu Bpems 6osnee 90 % nnun Bpems A0 HyNA), 41 KOTOPOro cepTu-
duumpoBaHa n3MepuTesibHasa cuctemMa.

9.3.2 AnbTepHaTUBHbIN MeTo/, AOMNOJIHEHHbIV N3MepeHNeM NepexoHON XapakTepUCTUKN

MpunucaHHbIi MacWTabHbI KO3ULMEHT cepTUONLMPYEMO N3MEPUTENBLHO CUCTEMbI TOATEEPXKOD-
HOT C/INYEHMNEM C ITA/IOHHOW U3MepUTENLHOM CUCTEMON COrflacHo 5.2 ¢ UCNOIb30BaHWEM MOJTHbIX MMMY/1bCOB
C BpeMeHeM [0 MakcumyMma [y, B AManasoHe HOMUHa/IbHbIX BPEMEHHbIX 3HadeHuli oT 7* , go T , n c epe-
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MeHeM A0 nonycnaga (4NMTeNbHOCTbIO) MMNysibca (Mn ¢ BpeMeHem 6os1ee 90 % nnm ¢ BpeMeHeM [0 MOJSIHOro
cnaga umnysnbca), 6/IM3KUM K ero HanbosibLeMY 3HAYEeHUIO (MK ¢ BpemeHeM 6osee 90 % Unn ¢ BPpeEMeEHEM A0
NosIHOrO cnaja UMMysbca), A4S KOTOporo 6blna cepTudmumpoBaHa naMepuTtesibHas cuctema. B kayecTBe
aNbTePHATMBHOIO MeToAa MaclITabHbIN KO3(MUMEHT MOXET BbITb paccUMTaH M3 MacLITabGHbIX KO3gduum-
€HTOB KOMIMOHEHTOB CEPTUIULMPOBAHHOWN N3MEPUTESIbHOM cUCTEMbI (CM. 5.2.2).

B gononHeHne gomkHa 6bITb CHATa nepexogHasl XxapakTepucTmka cepTnmumMpoBaHHON N3MepPUTESTbHOMN
CUCTEMbl COr/laCHO MpPWUIoXeHuto 8. OMNOpPHbIN YPOBEHb OMOPHOrO0 BPEMEHHONO AuanasoHa, A1 KOTOporo
6blnia cepTudULMpoBaHa n3MepuTesibHas cMcTeMa, He AOJ/DKEH OT/IMYATbLCA OT 3HAYEeHUs NepPexofHOol xapak-
TepucTtunkm Tp”, 6onee, 4eM Ha +1 %.

MepexofHas xapakTepUCTMKa HE A0/MKHA U3MEHATLCA 6osiee, YeM Ha 5 % B guanasoHe oT 72 o
(nnn BpemeHem 60osiee 90 % nan BpeMeHeM A0 Hy/is), A/1 KOTOPOro 6biiia cepTuuumpoBaHa naMmepuTenbHas
cuctema.

9.4 [nHaMu4yecKune xapakTepucTmku

AHasiornyHble U3MepeHus, caenaHHble B COOTBETCTBUN C UCNbITaHWeM 9.3.1. MOryT 6bITb UCMOMb30BaHbI
npv NPoOBeAeHUN CANYEHNs ¢ cepTUdNLMPOBaHHON N3MEPUTEIBHOM CUCTEMON, a Takke MOryT O6bITb UCMO/b-
30BaHbl OLleHKa COOTBETCTBYIOLLMX BPEMEHHbIX NapamMeTpoB N3MepseMbIX UMMYIbCOB A1 UCMNbITYeMOl 1 cep-

TNPMLNPOBAHHOK MN3MEPUTEsIbHBLIX CUCTEM W HeonpefeneHHOCTb BPEMEHHbIX MNapaMeTpoB, N3MePSAEMbIX
VCNbITYEMOI U3MEPUTE/IbHOM CUCTEMOI coriacHo 5.4 (Tabnuua 5).

MpumeyaHuWe —t,, MOXET GbITb BbIGPAHO /151 OAHOIO TWNa UMMysbCea, a /,, — 478 APYroro, a ciy4asix, Kor-
Ja ans cepTudpmkaumMm TpebyeTcst rpynna pasHbiX TWUMOB MMMY/NbCOB. B TakMx Criyyasix criefyeT MCMosib30BaTb camoe
ANVHHOE BpeMs [0 nosycnasa (4/IMTeNIbHOCTb MMMY/bCa) N3 BCEX UCMOSb3YEMbIX TUMOB VMMY/IbCOB.

9.5 3kcnnyaTaunoHHas npoBepka (nosepka)

9.5.1 CnwunyeHue c 6osiee TOYHOI cepTURPULNPOBAHHON N3MEPUTEIbLHON CUCTEMOW

[o/mxHbl 6bITb NPOBEAEHbI CANYEHUS C APYroi 60nee TOUHOW (3Ta/IOHHOWN) cepTUdULMPOBaHHOW N3Me-
pUTENbLHOM CUCTEMO NPy NOMOLLM MeTOANKU 5.2. TIpN CANYEHUN aMNIUTYAHbIX 3HAYEHN MOXHO Takxke uc-
NnoJsib30BaTh LWAPOeOoi pa3psagHuK cornacHo iEC 60052.

Ecnn pasHOCTb Mexay ABYMS U3MEPEHHbIMU 3HAYEHUSAMU HaxoguTca B npegenax +3 %. NpUNUcaHHbIn
MacLlTabHbI KO3I(PULMEHT cumTaeTca NerMTMMHbIM. ECnn pasHocTb 60/blue, TO AO/MKHbI ObITb NPOBEAEHbI
paboTbl N0 O6HAPYXEHUIO NPUYMHBLI U. eCfin NOTPebyeTcs, TO AO/MKHbI 6bITb NPOBeAEHbI MOBTOPHbIE MUCMNbITa-
HUA NacrnopTHbIX XapakKTepUCTUK C Uesblo OnpefesieHMsi HOBOrO 3HA4YeHUs MNPUNMCaHHOro MaclTabHoro
KoadhdunumeHTa.

3HayeHne Kaxaoro M3MepeHHOro BPEMEHHOro napamMeTpa L0/DKHO HaxoauTbecs B npegenax +10 % ot
COOTBETCTBYIOLLErO 3HAYEHUS, USMEPEHHOIro APYroi (3TaJIOHHOI) U3MepuTesibHOMW cuctemoii. Ecnn pasnunuve
MeXay 3TUMWN 3HaYeHUAMU BPEMEHHbIX napaMeTpoB rnpesbiwaeT 10 %, To [O/KHbI 6bITb NPOBEAEHbI UCC/ie-
[0BaHUSA NO OOHaPYXXEHUIO MPUYMH 3TOrO MPEBLILIEHUA U. eCIN NOTPebyeTcs, TO AO/IKHbI OblTb BbINOJ/THEHbI
NOBTOPHbIE WCMbITAHUSA MNACMOPTHbIX XapakKTepUCTUK C LUesiblo ONpefesieHns HOBbIX 3HaveHuli rpaHuy,
HOMWH&a/IbHOI0 BPEMEHHOro AuanasoHa.

9.5.2 TlpoBepka MacwTabHbIX KO3(PPULNEHTOB KOMNOHEHTOB

MacLwTabHbIN KO3WMPULNEHTbI) KOKAOro KOMMOHEHTA MOXET ObITb MPOBEPEH MCMO/Ib30BaHMEM BCTPO-
€HHOro WM BHeLUHero kanmbpaTtopa, VMMEIoLWero pacluiMpeHHYK HeonpegeneHHocTb He 6onee +1 %. Ecnanm
pPa3HOCTb Y KaXA0ro MacwrtabHoro koadhduumeHTa oTiM4yaeTcsa OT ero npeablayLero 3HavyeHns 6osiee, YemM Ha
1 %. TO NpPUNMCaHHbIA MacwTabHbI KO3(MULUMEHT cunTaeTca NermTuMHbiM. Ecnm kakas-nnbo pasHOCTb
6onble 1 %, To AO/MKHbI 6bITb NPOBeAeHbI PaboTbl MO 06HAPYXXEHUIO NPUYUHBLI U. eCAN NOTpebyeTcs, TO A0/1-
XHbl ObITb MPOBeAEHbl MOBTOPHbIE WCMbITAHWUA C LEeNblo OnpefesieHns HOBOrO 3Ha4YeHUsi MPUNUCaHHOro
MacLwTabHoro koagdunymeHTa.

9.5.3 TlpoBepka AWHAMMNYECKMX XapakKTEPUCTUK MNPV MOMOLLM KOHTPO/IbHOW 3anMcu nepexonHon
XapaKTepUCTUKN

Ecnn Heo6xo4nMo, TO NPOBEPKY Paboumx ANHAMUYECKNX XapaKTepUCTUK AOMNOJTHAKT CHATUEM Nepexos-
HOM XapakTePUCTUKN N3MepPUTENbHONM CUCTEMbI C UCNOJIb30BaHMEM METOAA, ONNCAHHOro B NpUIoXeHun B. Pe-
3yNnbTaTbl AO/DKHbI ObITb BK/KOUYEHbI B NACNOPT paboymx XapakTepUCTUK CEPTURULNPYEMOIN N3MeEPUTENLHOM
cucTeMbl AN UX Aa/IbHENLWEro UCMOIb30BaHNA B KayeCTBe KOHTPOJIbHOW 3anvcu Ans Toro, Ytobbl MOXHO
Obl/10 06HAPYXWUTb W3MEHEHUS B AWNHAMWYECKUX XapaKTepuCTuKax Mpuv MOCMefyroLlmx 3KCrnayaTaunoHHbIX
nposepkKax.
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Ta6nuuya 5— VcnbITaHUs N3MepUTesIbHON CUCTEMbI HANPSHKEHUSI KOMMYTaLMOHHbLIX UMMY/bCOB

Tun UcnblTaHWi

Tunosble
ncnbliTaHni

Mpremo-caa ToUHbIE
NCNbITaHUi

JkcnyaTaumoHHb
npoBepkm

OnpegeneHve  maclTabHoro
Ko3hmumenTa/apemMeHHbIX  na-
pameTpoB Npu KaIM6poBKe

S.2
5.11/9.3

MNpoBepka MacwTabHOro Ko-
adppuumeHTa

9.5

NpoBepka
CM. NpumMevaHue 2

JNINHENHOCTN,

5.3

S3
(ecnu npMMeHnMO)

lpoBepka AUHaAMWYECcKUX Xa-
pakTepucTuK

54/9.4

54/9.4

9.5

MpoBepKa KPaTKOCPOUHOW CcTa-
OUbHOCTUN

S.S

MpoBepKa [0NTOCPOYHOI CcTa-
OUNBLHOCTU

5.6

S.6
(ecnu npMmeHnMO)

MNpoBepka BNAUSHUA Temnepa-
TYpbl OKpy>atoLeii cpefbl

5.7

MpoBepka addekta 6M30CTU
OKpy>XaloLmx 06bEeKTOB, CM. Npu-
meyaHue 3

5.8
(ecnvn NnpMMeHnMO)

S.8
(ecnu npMmeHnMO)

MpoBepka BAVSIHUSI MpOrpam-
MHOro o6ecneyeHus

S.9
(ecnvn NpMMEHNMO)

McnbiTaHne Ha BO3,qu‘/JICTBI/Ie
nomexamm

5.12

5.12

McnbiTaHe Ha yCTOWYMBOCTb
npeobpasoBaTesibHOro yCTpOW-
CTBa a YCNOBUSIX CYXO OKpyxato-
Lieli cpeabl

5.13

S.13
(ecnn NpMeHnMOo)

McnbiTaHWe Ha YCTOWYMBOCTb
npeobpasoBaTesibHOro yCTpOIi-
CTBa BblAepPXUBaeMbIM Hanpsike-
HWEM MoA, AOXAEM UNN a YCIOBU-
SIX 3arpsA3HeHUst

5.13
(ecnvn NnpMMeHnMO)

Onpepenexne MaclTabHoro
koadpcpmumeHTa NnpeobpasoBaTens

S.2.2

522

OnpegeneHve  macliTabHOro
KoadhprLmeHTa nepepatoLleit
cucteMsbl (ecnm TpebyeTcs)

522

5.2.2

MacluTabHoro
N3MepuUTEeNIbHOro

OnpepeneHve
KO3hmumneHTa
npubopa

5.2.2.
IEC 61063

5.2.2.
IEC 61083

OTBETCTBEHHOCTb

No KOMMOHeHTaMm, Npon3BoanTE/ b

no cucreme, n
CM. MpUM

OJ/ib30BaTe b,
eyaHune 1

PekomeHayeMbliA
NOBTOPEHUSI

NHTEpBas

eANHOpPas3oBo (TUNOBbIe
1 NPUEMO-CAATOYHbIE UCMbITaHUS)

pekomeHayeTcs
eXerogHo,
HO He pexe 1 pasa
asSnert

B 3aBMICMMOCTM OT
CTabunbHOCTH,
HO He pexe 1 pa3a

B rog,

MpumeyaHune 1 — BblwenepeyncneHHble UCMAbITAHUSA TakkKe MPUMEHSIOT K OTAe/IbHbIM KOMIMOHEHTaM, ec/iv
3KcnyaTaluMOHHbIe UCMbITaHUSA MNPOBOASAT afibTEPHATMBHbLIM MeToAoM (cM. 5.2.2). inA onpefeneHusi HeonpeaesieHHOC-
TN N3MEPEHUS CepTUULMPYEMOI N3MEPUTESTBHOWN CUCTEMbI, COOPaHHOW N3 AaHHbIX KOMMOHEHTOB, CM. NpuioxeHve b.

MpnmMmeyaHue 2 — McnbiTaHMe Ha JIMHEMHOCTb cornacHo 5.3 TpebyeTcs TO/IbKO, €C/iM HEBO3MOXHO MNpoBege-
H1e Ka/INGPOBKM METOOM C/IMYEHVSI a Npejesiax BCero paboyero gnanasoHa (cMm. S.2.1.2).

MpumeyvyaHune 3 — BnuaHue 61M30CTN OKPYXaOLWMX OOBLEKTOB MOXET ObiTb BbI3BAHO 3(P(PEKTOM KOPOHbI U
CBsAi3aHHbIM C Hel AelicTBMEM 06beMHOro 3apsga. [poBepka adydekta 6/1M30CTUN OKpYXatoLWmMX 06BHEKTOB MpY 3KCM/lya-
TaLMOHHbIX UCMbITAHNSAX He06X0AMa TONBKO B C/lyvae, eCNN AaHHbIX TUMOBbIX UCNbITaHWA HEAOCTATOUHO.
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10 3Tas/IoHHbIE N3MepuTesibHble CUCTEMbI

10.1 TpeboBaHWSA K 3TaSIOHHbIM U3MEPUTE/IbHLIM CUCTEMAaM

10.1.1 TlocToAHHOE HanpsXXeHue

OTa/IoOHHaA M3MepuTenbHas cucTema [O/hkHa obecnevmBaTb U3MEPEHUE MOCTOAHHOMO HanpsKeHUsa C
paclUMpeHHOl HeonpeaesieHHOCTbIO B npegenax 1 % Bo BceM pabo4yeM AmanasoHe. Ha TOYHOCTb He gon*
XXEH BNATbL KOIPPULMEHT Nyibcaunm 3HaveHem o 3 %.

10.1.2 TNepeMeHHOe HanpsXeHue

OTaU/I0HHaA mM3mMepuTenbHas cucTeMa Ao/hKHa obecneunBaTb VU3MEPEHWE MEPEMEHHOrO HamnpshKeHuUs C
paclpeHHON HeonpeaeneHHOCTLIO B nNpegenax U, i 1 % Bo BceM paboyem aguanasoHe.

10.1.3 HanpspkeHWS NOJTHbIX U CPe3aHHbIX FPO30BbIX, a Takke KOMMYTaLNOHHbIX UMMNY/1IbCOB

JTaU/I0HHasA namepuTenbHas cucTema AosHkHa obecnevmBarb:

* U3MEpPEHMEe aMM/INTYAHbIX 3HAYEHWU HaNPsHXXeHW NOJIHbIX, CPe3aHHbIX Ha cnage (Ha 3agHeM (PpOHTE)
rPO30BbIX MMMY/IbCOB, a TakkKe KOMMYTaLMOHHbIX NMMMY/IbCOB C paclUMPEHHOM HeOMNpeaeIeHHOCTLIO B npeae-
naxwu, 51 %;

* U3MepeHne aMmnIUTYAHbIX 3HA4YeHU HanpsXKeHUn rPO30BbIX UMMY/bCOB, CPe3aHHbIX Ha cnage (Ha 3a-
OHeM poHTe), B Nnpeaenax u,, i 3 %:

* U3MepPeHNE BPEMEHHbIX NapamMeTpoB MMIMY/IbCOB B paboyeM AnanasoHe namepeHnin B npegenax £5%.

MpumMeyaHune — KonebaHns m/mnu BbIGPOCHI AO/MKHBI PErMCTPMpPOBaThCs 6e3 ncKaxeHul (cm. 8.1.4).

10.2 KasimbpoBka 3Ta/IOHHOI N3MEePUTE/TIbHOW CUCTEMBI

10.2.1 O6wume TpeboBaHUA

CoOTBeTCTBME ITA/IOHHOM U3MEPUTESIBHON CUCTEMbI HEO6XO0AMMbIM TPeboBaHUAM, U3N0XEHHbIM B 10.1
HacTosIlero craHAapTa, LO/DKHO MNOoATBepXAaTbCA WCMbITaHUAMW cornacHo 10.2.2. [onosIHUTEsIbHO MOXET
6bITb MPUMEHEHO UCMbITaHne cornacHo 10.2.3.

10.2.2 3TaNIOHHbIN METOA: CPaBHUTETIbHOE N3MEPEHNE

YpoBneTBopuTe/ibHble paboymne XapakTepuUCTUKN 3TaSIOHHOM U3MepUTe/IbHOW CUCTEMbI NPW onpeaeseH-
HOM MCNbITaTENIbHOM HaNPsHXKEHUN [O/MKHbI 6bITb NOATBEPXKAEHBLI CPABHUTE/TbHBIMU N3MEPEHUSIMW C 3TASTOHHOMN
VM3MEePUTESIbHOM CUCTEMOW C 60/1e€ HU3KMM YPOBHEM HEONpPeAeIeHHOCTU, KOTopas SABJISeTCS NPOCNeXBaeMoii
K 3Ta/I0OHaM HaUMOHa/IbHbIX METPOJIOTMYECKNX MHCTUTYTOB.

Ha nMnynbCHbIX HanpsXeHnsax crefyeT NCNoJ/b30BaTb ABa UKW 60nee BPpEMEHN HapacTaHus (4/MTenNb-
HOCTW NepefHero) poHTa B npeesiax HOMMHa/IbHOTO BPEMEHHOTO Anana3oHa.

MpumeyvyaHne — TpeboBaHMSA K 3Ta/IOHHOW W3MEPUTESIbHOIM cuUCTeMe C 60siee HMU3KMM YPOBHEM Heonpege-
NIEHHOCTU [AOJ/DKHbI ObITb YCTaHOBJIEHbI Criefylowme: pacluMpeHHas HeornpefesieHHOCTb [O/hKHAa HaxoAuTbCcsA a npege-
nax Uy i 0.5 % Ans v3MepeHusi BCEX TUMOB HanpsbkeHuin 1 a npegenax O, £ 3 % ANA M3MepeHNs BPEeMEHHbIX
napemMeTpoB MMMY/IbCHbIX HaNPs>KeHWA.

10.2.3 AnbTepHaTUBHbIA MeTOo4 [AO/19 VMMNY/IbCHOFO HamnpshkeHUs: WN3MepeHMe MacwTabHoro Ko-
ahhuumMeHTa 1 OLUEeHKa NapamMmeTpoB NepexoHbIX XapakTepucTmkK

MacLuTabHbIi KO3PULNEHT 3TASIOHHOW U3MEPUTENBHOW CUCTEMbI AO/MKEH ObITb YCTAHOB/EH ANA Of-
HOM POPMbI CUTHa/Ia UMNYJIbCHOFO HanpshKeHUs1, HaNnpMMep, NPy NOMOLLN N3MEPUTEbHbLIX CUCTEM BOJ1Ee Bbl-
COKOro Kkjlacca TOYHOCTM MpPX COOTBETCTBYHOLEM UWCMbITaTeIbHOM HanpsbkeHun. [OoNoAHUTENbHO crenyet
NPOBECTU OLEHKY MepexofHbIX XapakTepUCTUK COrMacHO NPU/IOXKEeHU0 6, B COOTBETCTBUM € Tabnvuein 6. [o-
MOJSTHUTE/IbHO OMOPHbIN YPOBEHL (YPOBHM) ONOPHOro BPEMEHHOrO gMnanasoHa, A8 KOTOporo Ao/HkHa bbITh cep-
TndmyMpoBaHa 3Ta/IOHHasA M3MepUTesIbHas CUCTEMA, He [AO0/DKEH OT/IMYaTbCA OT 3HAYeHUs MepexoaHoi
XapaKkTePUCTUKM HA BPEMEHHOM OTPE3Ke, COOTBETCTBYHOLEM MapaMeTpy MCMO/Ib3YEMOr0 UMMNYJ/IbCHOMO Hanps-
XeHusi. 6osiee yem Ha = 0.5 %.

10.3 VHTepBan Mexay nocnefoBatesibHbIMU KaIMObpoBKaMy 3Ta/IOHHOW N3MEPUTENLHOM

CUCTEMBI

NHTepBan KasinbpoBKM OMnpenensieTcs CoriacHo HalMoHa/lbHOMY 3aKoHOAaTeNbLCTBY. Ecnin aTOT BONpoc
3aKoHOAaTelNIbHO He YperynmpoBaH, peKkoMeHayeMblii MHTepBasl Ka/IMOGPOBKM COCTaBNSAET He 6osee 5 fieT npu
YCMIOBUM PErYNSAPHbIX 3KCMyaTaluMOHHbIX NPOBEPOK, NMOATBEPXAAKWMX CTabUNbHOCTL 3TaJ/IOHHOW M3Mepu-
TeNbHOWN CUCTEMBI.

10.4 Wcnonb3oBaHWe 3Ta/IOHHbIX N3MEPUTESIbHbIX CUCTEM

PekomeHpyeTcs, 4YTO6b!I 3Ta/IOHHbIE N3MepuTesibHble CUCTEMbI NCMNOJ/1Ib30Ba/INCb TOJIbKO A/1A CpaBHU-
TeJ/IbHbIX I/I3MepeHV|l7I npu 3aKcnayaTaunoHHbIX UCMbITAHUAX MEHee TOYHbIX U3MepPUTESIbHbIX cucTteMm. Kpome
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TOrO, 3TA/IOHHbIE U3MEPUTESIbHbIE CUCTEMbI MOTYT 6bITb UCMNOJIb30BaHbl 1 AN APYTMX U3MepPeHuUi, BKItoYas
paboune n3MepeHnsi, ecain nokasaHo, UTo Takoe UCMO/Ib30BaHne He B/NSIET Ha UX XapakKTepucTuku. (SKkcnnya-
TaUMOHHbIE NPOBepKN (MOBepKnN) B COOTBETCTBUM C HACTOSILLMM CTaHAAPTOM SIB/IAKOTCS AOCTATOUYHBLIMU A/15 UX
noaTBepXxaeHusl). B OononHeHMe K CKasaHHOMY [AOMyCTMMO 3aMelleHve WU3MepUTeSNIbHOro npuéopa Ha
3KBUBAIEHTHbI, KOTOPbI YA0BNETBOPSET TPe6oBaHMAM COOTBETCTBYHOLLEro cTaHAapTa.

Tab6nu L, a B — PekomeHayemble napaMeTpbl OTK/INKA A1 NU3MEPUTESIbHBIX CUCTEM UMIMY/IbCHOIO HanpsXXeHus

Tpeb6oBaHuA K
HanpﬂmeHme MOJTHbIM FPO30BbLIM UMNYyJ/IbCam rPo30BbIM NMnNynbcam.
1 rPO30BbIM UMMNYy/IbCaM. Cpe3aHHbIM Ha nepegHem UMY nIbCam
bpoHio
JKCnepnMeHTasIbHOe Bpems OT- £15 HC £10 HC —
Knka T,
BpEMS YCNOKOeHUs £ 200 HC £ 150 HC £ 10 MKC
Bpemsa 4aCcTUYHOro oTKIMKa £ 30 HC £ 20 HC —
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MpunoxeHne A
(cnpaBou4HoOe)

A.1 O6Lme NooXxeHnn

Pa3gen 5 onucbiBaeT YNpOLLEHHYO NpoLeAypy OLEHKM HeornpenesieHHOCTU U3MEPEHNS Mpu YCIoBUAX 0B6bIYHO Npu-
MEHVMBbIX W BMOJ/IHE A0CTaTOYHbIX A5 BbICOKOBO/IbTHBIX U3MEPEHUA. B HEKOTOpPbIX Ccriydasx Heo6Xxo4MMO NN xenatenbHO
OLEHNTb HeonpeaesieHHOCTb 60osiee C/IOXHbLIM MeToAoM. MpunoxeHne A cogepXuT 0630p pekoMeHZauun Ansa Takux cny-
YyaeB. a NpuIoxeHnn b npeacTaBieHbl NPUMEPbI X MPUMEHEHUS.

Kaxpgoe n3MepeHne BeNM4YMHbI B HEKOTOPOW CTEMeHWN SBSETCHA HeCOBEepLUEHHbIM U pe3ynbTaT U3MepPeHUn ABseT-
cs NpUBNN3NTENILHOWM OLLEHKOIM HACTOSILEro 3Ha4YeHUs U3MEepPsieMOW BesinuuHbL. HeonpegeneHHOCTb M3MepeHus gaet 60-
nee ACHyI0 (POPMY/IMPOBKY KadecTBa W3MepeHWin. OHa MO3BO/ISET MOMb30BaTeN0 CPaBHUTbL W B3BECUTb pe3y/ibTarbl
N3MepeHns, Hanpumep MNoJslyYeHHble pasHbIMU flaboparopusammn, U nNpegocTasnseT NHPOPMaLMio O COOTBETCTBUM Pe3y/ib-
TaToB W3MepeHuss TpeboBaHWAM HacTOALWEero craHgapta. PykOBOACTBO MO OLUEHKe HeonpeaesieHHOCTU W3MepeHus
(A Guide to the expression of Uncertainty 1o Measurement — GUM), nepsoHavya/sibHO ony6svkoBaHHoe B 1993 roay Mex-
OyHapogHol opraHmsaumeii no ctaHgaptmsaumm (International Organization for Standartization — ISO), B HacTosee Bpe-
M5 ISO/1EC 98-3:2008. sBnseTCA MeXAyHapoAHO MPUHATBLIM CTaHAapTOM MO OLeHKe HeornpeaeieHHOCTU U3MEPEHUS.

PykoBoacteo ISO/IEC 98-3 onucbiBaeT OCHOBHble MpaBu/ia OLEHKN N BbIPaXEHUS HEonpeaeneHHOCTM B LUMPOKOM
CrneKTpe U3MepeHnin Npu pasNYHbIX YPOBHAX HeonpegeneHHoCcTU. Takmm ob6pasoM HEOOXOAUMO BbiAeNIUTb U3 HEro cepuio
cneunduryeckux npaBwusl, KOTOPble OTHOCATCHA K crneundunyeckum 061acTsM BbICOKOBO/IbTHbLIX U3MEPEHU U NX YPOBHIO
TOYHOCTU U C/I0XHOCTU. COOTBETCTBYIOLME OCHOBHbIM MpuHUmMnam ISO/IEC 98-3 HeonpeAeneHHOCTU CrpynnuMpoBaHbl a
KaTeropmu corsiacHo meTtofam oueHkn. Oba mMeToa OCHOBaHbl Ha pacnpefeneHuy BeposITHOCTEN BENNYMH, BAVAIOWNX Ha
n3MepeHne 1 cTaHgapTHble HeonpeAeneHHOCTU, KBaMUUMpYoLWMecs pas/iMiHbIMU CTaHAAPTHbIMU OTKNOHEHUAMU. 3TO
Nno3BOMSET YHMPMUMPOBATbL WMHTEpPnpeTaumio 06emx KaTeropuii HeonpenesnieHHOCTU W OUEHKM CYMMAapHOW CTaHOapTHOM
HeonpeaesieHHOCTN M3MepsieMOol Be/MUuHbI. CornacHo HacTosieMy CTaHAapTy TpebyeTcs paclumpeHHas HeonpegesieH-
HOCTb. COOTBETCTBYOLWAas KOahnLmMeHTy oxeaTa Ans Npnbnn3ntTesibHo 9S %-Holi BEpOATHOCTH.

OcHOBHble NpuHUMMbl ISO/1IEC 98-3 U npumepbl onpefeneHns HeonpeaesieHHOCTU BbICOKOBOJ/IbTHBIX M3MepeHuii
npeAcTaB/ieHbl B HMKEC/EAYOWNX pa3genax. YpaBHEHUs M NpUMepbl, JaHHble B HUX. SIBASIOTCA AeNCTBUTE/IbHbIMU ANS
He3aBVCUMbIX BXOAHbIX BE/INYNH, KAKOBbIMW BO MHOTUX C/lyHasixX AB/IAIOTCH BbICOKOBO/IbTHbIE N3MEPEHWS.

A.2 OnpepeneHns, [OMNOMHUTENbHBbIE K pa3geny 3

A21

n3Mmepsiemas usmnyeckas BenmumHa (measurable quantify): XapakTepHoe CBOICTBO SBfIEHUS, Tena WM BELYEC-
TBa. KOTOPOE MOXET 6bITb ONpeAeneHo KOSIMYECTBEHHO U KaUeCTBEHHO.

A2.2

YMCNEHHOEe 3HayeHne dm3ndeckoir BennumHbl (value of a quantity): 3HaveHve OU3NYECKOW BENNYUHbI, 06bIYHO
BbIPaXKeHHOW Kak eAuHNLA U3MEPEeHNs 3TOM Be/INYMHbI, YMHOXEHHas Ha YNC/IEeHHbIV nokasaTesb.

A23

n3mepsiembIi napameTp (measurand): OnpegeneHHas BeNM4YMHa, Nogsexallas n3MepeHuto.

A2.4

avcnepcunsa (variance): Marematnyeckoe OXmgaHue KBagpaTta pasHOCTU MeXAy Cy4valHOol BesIMYMHOM 1N ee maTe-
MaTU4eCKUM OXULAHVEM.

A.25

koppenauma (B3anMmMo3aBUCUMOCTb): COOTHOLUEHWE MeXAy ABYMS WAW HECKONIbKAMW CrydaliiHbIMWU  BesIMYUHaMu
BHYTPW pacnpegeneHns AByxX Uiv 6osiee ciyvanHbiX BeSIMUNH.

A2.6

BEPOSATHOCTbL OxBaTe (coverage probability): [onsi, 06bluHO 6Gosibluasi, pacrnpefeneHns cryyaliHbIX BesIMUUH, KO-
Topasi. Kak pe3ysibTaT U3MepeHuii, MOXeT OblTb KOPPEKTHO NpuUNMcaHa N3MepsemMori BesIn4YmHe.

A.3 Mogenb dhyHKUnM

Kaxxgoe nsmepeHve MoxeT 6bITb ONMcaHo OYHKLMOHa/IbHbIM OTHOLLEHneEM /

Y mUX,. Xy Koo X,)- (A1)

roe Y — vsmepsieMasi Be/iMumnHa, a X, — pasfinyHble BXOAHble Be/IMYNHbI, NPOHYyMepoBaHHble oT 1 o N. B 3HavyeHun pyko-
BoacTBa ISO/IEC 98-3 mogenb pyHKumn f BKIOYAET BCE U3MEPEHHbIE 3HAYEHUS, B/IVAIOWME BENNYMHBI, MOMNPaBKW, nornpa-
BOYHble KO3(MDULMEHTLI, (prU3nveckne MNOCTOSAHHbIE, U ApYyrve [AaHHble, KOTOpble MOryT CYLECTBEHHO MOBMUATbL Ha
3HayeHne Y n ero HeornpegesnieHHOCTb. Mogenb (PyHKLMM MOXET ObITb NpefcTaB/ieHa OAHUM WM HECKO/IbKUMU aHa/INTn-
YECKMMWN NN YUCNEHHBIMWN BbIPAXEHUSAMU, UMM UX KOMOBMHaUMAMU. B LenoM BXoAHble 3HaYeHus X iesnsaioTcii CnyyaiHbIMm
BENIMYMHAMM N ONUCbIBAIOTCA HabnogeHneM X, («BXOAHblE OLEHKM») C OMpefesieHHbIM 3aKOHOM pacnpefeneHvns BeposT-

40

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuoteka Elec.ru

FOCT P 55193—2012

MOCTU U CBA3aHbl CO CTaHAAPTHBLIMWU HeonpeaeneHHoCcTAMU 1 (X) no Tuny A 1 no tuny B. VX kombuHauusa cornacHo npasu-
nam ISO/IEC 98-3 TpebyeT OT cTaHAapPTHOW HeonpeneneHHOCTU 1 (Y) BXOAHOM OLEeHKN Y.

MpumeyaHnune 1 — Mopgenb yHKUMM (B ypaBHeHuM (A.1l) Takke SBASETCSA AelCTBUTENbHOW A1 BXOOHOW U
BbIXO4HOW OLIEHOK X, Ny COOTBETCTBEHHO.

MpumeuaHue 2— B cepun HaboAeHNIE K°° HabIl0AaEMOe 3HA4eHNE BENIMUMHBI X, 0603HAUAETCA X,

A.4 OugeHKa cTaHZapTHOI HeonpeaenieHHOCTU No Tuny A

MeToz OLeHKM Trna A NPUMEHSIIOT K Be/IMYMHAM, KOTOpble C/ly4aiiHO U3MEHSIEMbI U /11 KOTOPbIX /1 HE3aBUCUMbIX Ha-
6noaeHnli 6611 NPoBeAeHbI NPU OANHAKOBbIX YC/IOBUAX U3MepeHus. B Lenom ana 1 n3MepeHnin X; MOXHO MPUHATL HOP-
MaslbHbI 3aKOH pacnpegesnieHnsi BepossTHOCTU (pacnpegeneHuve Maycca) (pMcyHok A.1).

MpumeyvaHune 1 — X, MOXeT ObITb MacwTabHbIi KO3(PULUMEHT, 3HAYEHNE UCMbITATE/IBHOINO HaMPSXXEHUs Uan
BPEMEHHO NapameTp ¢ Hab/IIOAEHVEM X,,.

CpepHee apumeTnyeckoe 3HaveHve X, HabnwaeHnli X; onpeaensatoT no opmyse
*.*_ﬁ:lc*. <ﬂ2)

KOTOpasi cuMTaeTcsl fydlleil oueHkoii X,. CTaHAapTHasi HeonpeAesieHHOCTb X Mo Tuny A paBHa 3KCMNepUMEHTa/IbHOMY
CTaHAAPTHOMY OTK/IOHEHUIO OT CPeAHEero 3HayeHus

n(x) * (x) «fill. (A3)

raoe 50k; ABNsieTcA aKCneprMeHTa/IbHbIM CTaHAAPTHLIM (CpeaHeKBaApPaTUYHbIM) OTK/IOHEHNEM OTAENbHbIX BENNYMH

CpepgHe KBagpaTU4eckme 3Ha4eHns a2(x,) n Ha3bIBalOT NPOCTbIMU ANCMNEPCUAMMN UMN OUCTIEPCUAMUN YCPEeLHEH-
HOrO 3Ha4YeHWsi COOTBETCTBEHHO. KO/MYeCcTBO W3MEPEHWU A0/KHO O6biTb He MeHee 10. a NPOTMBHOM Crlyyae [0CTOBEp-
HOCTb OLEHKM CTaHAapTHOM HeonpegerieHHoOCTU Nno Tuny A fo/bkHa ObiTb NpoBepeHa MNocpeAcTBOM MCMOb30BaHUSA
3dhheKTUBHbIX CTeneHe cBob6oabI.

MpumeyaHmne 2 — 8 HEKOTOPbIX C/yYasax 0606LWEeHHas OLeHKa Agucrnepcun sp2 MoxeT ObITb NOMyYeHa Ha OCHO-
Be 60/IbLIOrO Ynca NPeaLecTBYOWNX U3MEPEHNIA, NPOBEAEHHbIX MPU XOPOLLIO U3BECTHbLIX YCNOBUAX. 3aTeM CTaHAapTHYHO
HeornpegesieHHOCTb U3MepPSeMoOro napameTpa, NOJSIyYEHHOro Mpu HeGONbLIOM 4Yucie U3MepeHWn n(n»l. 2. 3. ..) nyywe
OLEHMBATL C NMOMOLLbIO BbIPKEHNS U(X,) * a,/™1. He no chopmyse (A.3).

A.5 OueHka cTaH4apTHOV HeonpeaeieHHOCTU no Tuny B

OLeHKy CTaHOapTHOWM HeonpeaeneHHOCTM No Tuny B BbINOMHAKOT a Tex ciy4vasix, Korga He UCMosib3yeTcs cTaTUcCTu-
yeckass 06paboTka pe3ynbTaTtoB M3MepeHuiA. CTaHOapPTHYH HeornpeaesieHHOCTb Mo Tuny B oueHVBarOT METO4OM Hay4HOro
aHaIM3a, OCHOBaHHbIM Ha MH(OPMaL M O BO3MOXHOM N3MEHEHMN BXOAHOW BE/INUNHBI X, MPU N3MEPEHUN X,, @ UMEHHO:

* METO/ OLEHKN BE/INUUNH.

* HeonpeaeneHHOCTb KaJIMOPOBKN N3MEPUTESTIbHOM CUCTEMbI U €€ KOMIMOHEHTOB;

* HE/IMHENHOCTb AenuTeneil n UsMepuTesIbHbIX MPUGOPOB:

¢ OMHaMWYEeCKMe XapakKTepUCTUKW, Hanpumep M3MeHeHue macliTabHoro kKoadduumeHta Npu M3MEHEHUW 4acTOTbl
HanpsHXeHUs nan opmbl UMMy nbCca.

¢ KpaTKOCpO4Has cTabubHOCTb, CaMOHarpea;

¢ O/ITOCPOYHas CTabUIbHOCTb, CMELLEHME.

* YC/I0BUS1 OKpYXXatoLLein cpefibl BO BPEMS N3MEPEHUS.

* ahhekT 6M30CTH OKPYXKaOLWMX OO HEKTOB;

* B/IUSIHWE NPOrpamMMHOro obecnevyeHuns, NCMNOJIb3YEMOro a Nnpnudopax uiam npym o6padboTke pe3ybTaTtoB U3MEPEHUS.

* OrpaHnyYeHHas paspeLlaroLas cnoco6HOCTb LUGIPOBbLIX MPUOBOPOB, CUNTLIBAIOLLMX MOKa3aHNs aHa/10roBbIX NPUGOPOB.

WNHhopMaLmsi No BXOAHbLIM aefimyrMHeM U HeornpeaesieHHOCTSAM MOXET ObiTb MoslyveHa U3 AeiCTBYOWMX 1 Npeablay-
LWNX N3MEPEHUIA, CepTUNKATOB Ka/IMGPOBKN, AAHHBIX CMPaBOYHMKOB U CTaHAAPTOB, TEXHUYECKNX XapaKTEPUCTUK, yKasaH-
HbIX MPOM3BOAUTENIEM MPOAYKLUMWN, WM Ha 3HAaHUN XapaKTEPUCTUMK COOTBETCTBYHOLWMX MaTepuasioB U nNpubopoB. Hwmxe
onuncaHbl BapnaHTbl OLEHKW HeornpeaeneHHoCcTr no tuny B.

a) 4acTo M3BECTHbl TO/IbKO OTAENbHOE BXOAHOE 3HAayeHue X> U ero ctaHgapTHas HeonpeAeneHHoCcTb U(X,). Hanpwu-
Mep OTAesibHOEe U3MEepEeHHOe 3HayeHue napameTpa, 3HauyeHue MOoMnpaBKU UIN 3Ta/IOHHOE 3HAYeHUEe U3 TEXHUYECKOW nute-
patypbl. 3TO 3Ha4yeHVe W ero HeonpefeneHHOCTb 3aklajblBaloT a Mofenb QYHKUMM (a ypaBHeHue (A.l». Ecnun
HeonpeaeneHHoCTb U(X,) HEM3BECTHa, TO ee cfiefyeT paccuuTaTb MO COOTBETCTBYIOLWMM [aHHbIM APYruxX HeonpeaesneH-
HOCTE NN OUEHNTb 3KCNEPUMEHTA/TBHO.
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B) HeoMnpefeNeHHOCTb YCTPOMCTBA ONpefesisieTcs Kak CTaHJapTHeli HeonpeaeneHHOCTb, YMHOXeHHas Ha Koaddu-
LUMEHT oxBaTa K. Hanpumep pacluvMpeHHasi cTaHJapTHasi HeonpefgeneHHocTb O LMpoBOro BOMbTMETPa, NPUBEAEHHAs a
cepTudmkaTe KanmbpoBku (pasgen A.7). Ecnv BoNbTMETP UCMOMb3YIOT B COCTaBe U3MepUTesIbHOW CUCTEMbI, Ero COCTaB-
NsilowWwas HeonpeaeieHHOCTU BbIPaXXaeTcsl Kak

Ok (A.5)
K
roe K — kKoadphmumeHT oxBaTa, BMECTO pacLUMpPEeHHOW HeonpeAesieHHOCTU U KoahduumeHTa oxBaTa MOXHO WMCMNO/1b30-
BaTb AOBEPUTESIbHYIO BEPOATHOCTL, Hanpumep. 68.3 %. 95.45 % wnnn 99.7 %. 8 uenom cnegnyeTt NPepnosioXnTb npasomep-
HOCTb WCMOMIb30BaHUA HOPMa/IbHOIO 3aKoHa pacnpefefnieHnss BEPOATHOCTU COrnacHo pUcyHKy A.l. n paccmartpusartb
AoBepuTesbHbIN YPOBEHb @ KaYeCcTBe aKBUBasIeHTa KoaddumumeHTa oxeata k m 1. 2 nnim 3 COOTBETCTBEHHO.

C) .3HayeHne X, BXOAHOW Bes/IMUYnHbI X. KOTOPOe HaxoguTca B MHTepBasie OT a_ A0 a,, OLEeHMBalT C onpefesieHHbIM
pacnpegenieHnemM BEpOATHOCTU p(X). YacTo BupA pacrnpegesnieHns p(X) HeM3BeCcTeH, 1 Toraa npegnosiaraeTcsa NpsAMoyrosib-
HOe pacnpefesieHVie BEPOATHOCTU BeNuYnH (pUCyHoK A.2). B aToM cnyyae maremMaTUyeckMM OXugaHuem 3HayeHuii X,aB-
niAeTcAa cepeanHa X MHTepBasia:

-(@-a) (A.6)

M COOTBETCTBYHOLUaA CTaHAapTHasA HeonpeaesieHHOCTb

nx,) (A7)

SI
roe a«(a, - eJ/2.

8 HEKOTOPbIX Crlyyasix MOXeT 6bITb ApPYroe pacrnpenesieHne BepOsiTHOCTM — TpaneuengasibHoe, TpeyrosibHoe unm
HOopMasibHOE.

MpumeyvaHne 1— [Ona TpeyrosbHOro pacnpefenieHns craHgapTHas HeonpegesieHHocTb u(xj » Qf-f(I coort-

BETCTBYeT HOPMa/lbHOMy pacrnpefesneHnio — u(x) @ & 3To o3HauaeT, YTO paBHOMEPHOEe pacrnpe/iefieHne NpPUBOAUT K
60/IbLIEMY YPOBHIO HEONPELENEHHOCTU, YEM pYTve pacnpeseseHus.

8 pykoBoacTtBe ISO/IEC 98-3 ycTaHOB/IEHO, YUTO HeonpeAeneHHOCTb MO Tuny 8 He MOXeT ObITb y4TeHa BTOPWYHO,
ecnu onpegesieHHoOe BUAHME YXe YYTEeHO B HeornpefesieHHocTu no tuny A. bosiee Toro oueHka HeornpegeneHHOCTU [0/1-
XHa ObITb peaslbHON N OCHOBAHHOM Ha CTaHAApPTHbIX HeonpeAesIeHHOCTAX, MpU 3TOM criefyeT u3beraTb UCMO/b30BaHNSA
COGCTBEHHbIX WAN KaKNX-M60 Apyrnx KoadduumeHToB 6e30MacHOCTU A MOJSTlydeHusi 60/bluMX HeonpenesieHHOCTeN,
yeM Te. KOTopble OLEeHMBAIOT cornacHo pykosogctey ISO/1EC 98-3. YacTo BXOAHYHO BefMUnHY X, NoAcTpansaroT Uam Kop-
PEKTUPYIOT, YTOObI U3bexarb CUCTEMATUYECKOro BJIMAHUA 3HAYMMON BeNNMYMHBI, HanpumMep, Ha 6a3e TemnepaTypbl AN 3a-
BUCMMOCTU OT HanpshkeHus. OgHaKko He06X0AMMO YUNTbIBaTb HEONpPeAeIeHHOCTb U(Xj. CBA3aHHYHO C 3TOW NONpaBKo.

MpumeuvaHue 2 — [OBTOPHbI yY4eT COCTABASIOWMX HEOMNPEAENeHHOCTM BO3MOXEH B cfydyae, Korga umdpo-
BOli perucTpaTtop UCMonb3yT A/ NOBTOPSOLMUXCA UMMY/IbCHBIX W3MEpPEeHWiA, HanpuMep, Npu KaimbpoBke MacluTabHOro
KoahuumeHTa. Aucnepcust N M3MepeHHbIX 3HauYeHuli, BbI3bIBAKOWMX CTaHAAPTHYIO HEOMNpPeAesIeHHOCTb Mo TuMny A. MOXeT
6bITb YaCTUYHO CBsi3aHa OrpaHVMYeHHOV paspeluatolleii CNOCOGHOCTLIO PErMcTpaTope N ero BHYTPEHHUMU nomMexamu (Ly-
MOM). PaspeluaioLyto Croco6HOCTL He crliedyeT MOBTOPHO YUMTbIBATb MOJSIHOCTLIO, pa3Be YTo HeGOsIbLUYIO ee A0/ B Ka-
YecTBE OCTATOYHOW HeonpefeneHHoCcTU no Tuny B. OpHako, ecnv UMpOBOI perucTpatop 3aTemM WCMOMb3YHT Mpu
UCNbITAHUM MMMY/bCHLIM HaNpPsKeHWEM A1 MoslyYeHUsl OAMHOYHOTO pe3ysibTaTa U3MEPEHUs, OFrpaHNYeHHOe paspelleHve
cneflyeT yunTbIBaTb a 3HaYeHUM HeonpeaeneHHOCTH no Tuny B.

MpumeyaHune 3 — OueHka HeonpegeneHHOCTM No Tuny B TpeGyeT rny60Koro noHMMaHus OU3MYECKON CyLl-
HOCTWU UCCNeayeMblX MPOLLECCOB M MX B3aMMOCBSI3W, a TakKe XOPOLMX 3HaHUA MeTOAOB U3MepeHMUsi. NOCKONbKY Takasi
oLeHKa He ABNSieTCSA TOYHOW HayKOW, NpUBOAsLLEN K OGHOMY eAUHCTBEHHOMY PELLEHMIO, OHA He sBNseTCs obuwei ansa Bcex
Cny4aeB, KOTOpble MOTyT OLEHMBATb MHXEHepbl-UCMbITaTesIM B Mpolecce NpoBeneHns namepeHuii. CyulecTBYyOT pas/ind-
Hble CnocoObl OLEHKN 1 MOTYT ObITb NO/TyYeHbl pa3Hble 3Ha4YeHWss HeonpeaesieHHOCTU no Tuny B.

A.6 CyMMapHasi cTaH4apTHas Heonpeae/leHHOCTb

Kaxkayto cTaHOapTHYH HeornpeaesieHHOCTb L(X,) OLEeHKUN X, KaXA0W BXOAHOW Be/MUYMHbI X, OLEeHUBAKOT No Tuny A nnuv
no Tuny B. KOTOpble SAIBNASOTCSA COCTaB/IAIOWMMN CTaHAAPTHOVM HeonpeaesieHHOCTU BbIXOAHOW BefIMUYMNHBI, KOTOpasi paccuu-
TbiBaeTcs No popmysie

oay) -cmlsa,). (A.8)

rae ¢, — KoadpuumeHT 4yBCTBUTENBHOCTU. OH XapakTepusyeT B/IVSHWE HA OLEHKY BbIXOLHOrO CurHasa y HebosblUmX 13-
MEHEeHWNN OLeHKN BXOAHOro curHana X,. OH MoxeT 6bITb onpefenieH HeMnoCpeACTBEHHO, kak YacTHas Npou3BoAHas mMogenu
dyHkumm f
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rl ef
1c\‘./\/|3-|—|_|x X* B __ (A.9)
nn, TorX,

WX C UCMO/b30BaHMEM 3KBUBAIEHTHbBIX YMC/IEHHBIX UMM SKCMEPUMEHTA/IbHbLIX METOA0B. 3HAaYeHME C, MOXET 6bITb Kak Mo-
NOXWTE/IbHBIM. TaK U OTPULATE/IbHBLIM, B C/ly4YasX, KOrAa BXOAHble BENINUYMHbI SBASIOTCA HE3aBUCUMMbIMM, 3HaK nepeg, Ko-
3P PMLUMEHTOM UYBCTBUTENBHOCTU YUMUTBLIBaTb HE C/ieAyeT, NOCKO/IbKY Ha CrieAytoLmMX aTanax pacyeta UCMosb3yloT TO/IbKO
cpeAHeKaagpaTuyeckmne 3HaueHUst CTaHAAPTHBIX HeonpeaeneHHocTel

nl(y) mu 2{y) e n/{y) ¢ ... ¢ L1"{Y) m (A.10)

ng(y) SIBASIETCS NOSIOXMTENIbHLIM KOPHEM KBaZpaTHbIM

«M * kWl * .||z A)

Ecnu BbIxogHas BennunHa Y ABNSETCA NPOU3BEAEHNEM NN YaCTHbIM BXOAHbIX BENYMH X,, A1 HEe MOTyT 6bITb CO-
6/1104eHbI YCNOBUA aHasornyHble ypasHeHuaMm (A.lO) u (A.11) gna OTHOCUTENbHbLIX HeonpeaesieHHocTeln ne(y) n </(x,)/|xJ.
Takum 06pa3oM 3aKOH NnepeHoca HeonpefesieHHOCTel NpuMeHsem K 060MM Tunam Mogesnin YHKUMW AN He3aBUCUMbIX
BXO/ZHbIX BE/INUWNH.

NMpumeuvaHune — Ecnm mexay BXOAHBbIMU BeIMUMHAMUN UMEETCA KOPPENAUMOHHAA CBSA3b, TO B 3aKOHE NepeHo-
ca HeornpegeneHHOCTe MOryT NPUCYTCTBOBATb JIMHEHbIE YfleHbl, U 3HaK KoadhuLumeHTa YyBCTBUTENIbLHOCTU OyaeT UMeTb
CyLLeCTBEHHOEe 3HayeHune. Koppensaums BO3HMKAET, HaNpuUMmep, a ciay4ae, Koraa ofvH 1 TOT e Npuéop Ncnonb3yoT AN us-
MEPEHUS ABYX WM Goflee BXOAHbIX BEMNYMH. UTO6bI N36EXaTb CMOXHbIX PACYETOB, KOPPESALMIO CneayeT yCTpaHuTb My-
TEM BBeAEHMS a Mofeflb (PYHKUMM 1 AOMNONHUTESNBHbIX BXOAHbIX BEMUYUH C COOTBETCTBYHOLWMMU KOPPEKTMPOBKAMU 1
HeonpenesieHHOCTAMU. B HEKOTOPbIX Criyyasix Has/lMune KOpPesisiuumM Mexay BXOAHbIMU BeSIMYMHAMU MOXET AaXe YMEHb-
LWNTb CYMMapHYlo HeornpegenieHHOCTb. TakuM o6pasoM y4yeT KOPPensUMOHHbIX CBA3ei ABNSETCH CyLeCTBEHHbIM MOMEH-
TOM [O/189 C/IOXHOrO aHa/iM3a HeomnpeaesieHHOCTU C Lefiblo NOoJlyYeHNsi OYEHb TOYHOW ee OLEHKWU. 8 HACTOsLWEM cTaHaapTe
60nee NoaPO6GHO KOPPESALMOHHbIE CBSI3M He paccMaTpuBaroTCs.

A.7 PaclwumpeHHasn HeonpeaesneHHoCTb

B 061acTv U3MEPEHNST BbICOKUX HaNpPshKeHWi 1 60/bLIMX TOKOB, Kak U Npy Hanbosiee pacnpoCTpaHeHHbIX NMPOMbILL-
NIeHHbIX U3MEePEeHUsX, TPeGyeTCs OLeHKa HeonpeaeneHHOCTN C BEPOSITHOCTLIO oXBaTa Npu6m3nTenbHo p m 95 %. Mpu Ta-

KUX YCNOBUAX pe3ynbTaT AOCTUraeTCs YMHOXEeHVWeM CTaHOApTHOW HeonpegeneHHocTn u(y) B (A.11) He kKoadpdpumumeHT
oxBaTa K

U - *o(y). (A 12)

rae U— paclumpeHHas HeornpeaesieHHOCTb.

B cny4asx, Korfa y COOTBETCTBYET 3aKOHY HOPMasibHOro pacnpegenieHus n u{y) o6nafaet BbICOKOW CTeneHbio 40-
BEPUTE/IbHOI BEPOSITHOCTU, MCMNOMb3YHT KO3(h(MUMEHT oxBaTa K W 2. T. e. 3Ha4YeHue 3(pPeKTUBHOIK CTeENeHM cBO6OAbI
ansa un(y) siBnserca gocratoyHo 6onbwnmM (pasgen A.8). B NpoTMBHOM criyyae A1 MOSyYeHUs [OBEpPUTENbHON BEPOST-
HOCTU p « 95 % 3HaueHue J1 > 2 n JO/MKHO ObITb OnpeaeneHo.

MpumeyaHune 1 — B 6onee paHHMX cTaHAapTax MCNOSIb30BaH TEPMUH «0b6LWias HeonpeaesieHHocTb» (overall
uncertainty). B 601bLUIMHCTBE C/ly4yaeB 3TOT TEPMUH MHTEPNPETUPYIOT Kak pacluMpeHHas HeornpegeneHHocTb O ¢ Koadhdm-
LMEHTOM OXBaTa paBHbIM 2.

MpumeyaHune 2 — Tak KaKk HeornpeAeneHHOCTN ONpefensatoT C NOMOXUTENbHBIM 3HAKOM, 3Hak U Bcerga ABns-
eTcA NoNoXutesibHbIM. KoHeuHoe criyvasx, Korga (/Mcnonb3yloT B 3HAYeHUN WHTepBasla HeornpeaesieHHOCTW, «rpacueHu-
BaloT. Kak £1).

A.8 3dbdhekTMBHbIE CTEMEHN CBO6OAbI

[JonyuieHre NpaBOMEPHOCTM MCMNONb30BaHUA HOPMasIbHOTO 3aKkOoHa pacrpefesieHns A1 pacluMpeHHOl Heonpege-
NEHHOCTM a Le/lIoM BbINOSHAETCA B TeX crlyvasx, korga Heckosbko (Hanpumep. N © 3) cocTaBnsloWmMX HeonpeaeneHHoCTn ¢
COMOCTaBMMbIMW 3HAYEHMAMW K BrOJIHE OMNpefesieHHOM 3akoHe pacnpefenieHns BepoATHOCTWU (pacnpefgeneHve aycca,
nNpsIMOYrosibHOe pacrnpeeneHne n Ap.) ABAAKOTCA COCTaB/IAIOWMMN CYMMapHOW cTaHAapTHOW HeonpeaeneHHOCTWU, U Kor-
[a HeonpefesnieHHOCTb Mo Tuny A OoCHoBaHa Ha N r 10 NOBTOPSALWMXCA HabnoaeHnsx. Takme ycnoBusi BbIMOAHAOTCA Npu
KaNIMbpoBKax MHOIMX M3MepuTesibHbIX cucTeM. Ecnm npegnonoxeHne o NpaBOMEPHOCTM HOPMasibHOTO 3aKoHa pacnpege-
NeHnsa He NoATBepXAaeTcs, TO AN NoaydeHUs npumepHo 95 %-HOW BEPOATHOCTU oxBaTa 3HayeHue KoahduumeHTa oxsa-
Ta [O/DKHO onpepenstbCss a obnactm k > 2. COOTBETCTBYHOWMIA KO3(h(hUuMeHT oxBaTa OLEHMBAKOT Ha OCHOBE
ahheKkTUBHBbIX CTeneHel cBo60bl V. CTaHAAPTHONM HeonpedeneHHocTn n {y)
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(A.13)
Y<*Uy)
KV,
rae v,(y) 3agaHo ypasHeHueMm (A.6) ansa /» 1. 2........... N. a v - cooTBeTCTBYIOLWME CTeNeHn cBO60AbI. [loBapeHHble 3Ha4YeHns

v, criegytowme:

-v, mn -1 ana HeonpeaesieHHOCTM NO TMMNY A. OCHOBaHHOW Ha 1 He3aBMCUMbIX Ha61l04eHW;

e v, 2 SO gnAa HeonpeAeneHHoOCTM No Tuny B. B35ATOIM 13 cepTudukaTa KaiImbpoBKK, N NMpn oxaeTe ANs BePOSATHOCTH,
YCTBHOAJ/IEHHOW He MeHee 9S %;

* Vv, * M0 O/1A HeonpegesieHHOCTU MO TUMy B. BKAIOYalolweli B cebs paBHOMepHOe pacrnpefesieHve a npegesne oT
B. 40 a».

AphekTnBHbIE CTEMEHN CBOGOAbLI MOTYT ObITb paccUmMTaHbl N0 ypaBHEHUIO (A.13) 1 KoapULMeHTy oxBaTa, yKasaH-
Homy a Tabnvue A.l. KOTOpbI OCHOCau Ha /-pacnpefenieHnn, oueHnBaemMom 13 KoadpdmumeHta oxeata gna p * 9S.4S %.
€C/IN y"He SIB/ISIETCS Le/IbIM VHTEPNOIMPOBAHHLIM W/IN OKPYT/IEHHbIM 3HAYEHVEM y(,, A0 C/IEAYIOWET0 HAUMEHbLLErO Le-

noro.

Tab6nuuye Al— KoadhduuneHT oxBaTta K ansa adhpeKTUBHON cTeneHn cBo6obl \bo (p B 95.45 Y)

A% 1 2 3 4 S 6 7 8 10 20 50 X

K 13.97 4.53 3.31 2.87 2.6S 2.82 2.43 2,37 2.28 213 2.0S 2.00

Takke [/ pacyeTa K U3 UCNOMb3YT QopMy Ty

2374~ 2.818 7547
(A.14}

V.« i.

A.9 BrogXeT HeonpeaeieHHOCTN

BrogxeT HeonpeAesleHHOCTN M3MEPEHUs — 3TO AeTaslbHbIfi aHa/IM3 BCeX MCTOYHUKOB M 3HAYeHWA Heornpepenex-
HOCTW cornacHo mogenun yHkumn (. CooTBETCTBYHOLWMNE AaHHblE A0/MKHbI ObITb COXPaHeHbl ANS MHCcnekumi a popme Tab-
NNUBI. 9KBMBANEHTHOM UMM cxoxel ¢ Tabnvuen A.2. MNocnefHAas CTpoka ykasbiBaeT 3HayeHus pesyfbTaTa M3MepeHus Y.
CyMMapHy0 HeornpeaeneHHoCTb u,(y) 1 adphekTMBHbIe cTeneHn cBoboabl Ve

Tab6nuuya A2 — CTpyKTtypa 6tomxeTa HeonpeneeHHOCTH

Cocrasnsouias
Coggsfgggﬁgg CTtenenu KoadpcpuumeHT CyMMapHOolA
BenmunHa X |  3HadeHue x cBo6OApbI UyBCTBUTE/IbHOCTU i
HeonpeeneHHocTM A y CTaHaapTHO
<) c HeonpeaesieHHOCTH
n*,) v, C, .M
*j ) : ; 0,(K)
; " :
X* *% vy “«(K)
v y wr ojy)
M pnmMmevdvyaHne — ﬂMueH3MOHHO€ nporpamMmMHoe obecneyeHne MOXeT ObITb nosly4eHo Ha KommepquKoﬁ OCHOBe
WIN OHO MOXET ObITb pa3pa60TaHo nosnb3oBaresieM Ha OCHOBE UM3BECTHbIX nporpamMmm, no3BOJiAOWLNX aBTOMaTU4YeCKU
BbIMOJ/IHATL pacyeT NapamMmeTpoB, YKa3aHHbIX a Tabnuue A.2. ICNONb3ysA MOAeNb YPaBHEHMS /.

A.10 MNMpeacTtaBrieHne pe3ynbTaTtoB N3MepeHns

B cepTudnkarax kasimbpoBKU 1 UCMbITaHWIA U3MepsieMast BesinumMHa Y [0/kHa 6bITh yKasaHa, kak y + U npu BeposT-
HOCTW MOKPbLITUA (0OBEpPUTENBLHON BEPOSTHOCTU) MPUONN3MTENIbHO paBHOW p » 95 %. UncnoBoe 3Ha4YeHue pacluvpeHHON
HeonpeaeneHHocTn U AO/MKHO ObITb OKPYI/IEHO HE MEHee, YeM A0 ABYX 3HaUMMbIX yuncesi. Ecnv okpyrneHne a MeHbLUyto
CTOPOHY YMEHbLUAeT 3HayeHne Ha 6onee, yem 0.0S O, To c/eadyeT UCMOMb30BaTb OKPYr/ieHHOe 3HayeHue. YncnoBoe 3Ha-
YeHMe AO0/MKHO OblTb OKPYI/IEHO A0 MUHMMAa/IbHOTO 3HA4YMMOIO YMC/Ia, HA KOTOPOE MOXET MOB/MUATL pacluMpeHHast Heomnpe-

[eNeHHOCTb.
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MpumeuvaHue 1 — 8 kauyecTBe Mpumepa MOXeT 6biTb NpUBeAEH Pe3y/ibTaT HamnpsKeHUsl, YCTAaHOBMEHHbIi

OZIHVM 13 CrielytoLLmMX Cnoco6oB.
(227.2 z 2.4) kB.
227.2 * (1 x0.011) kB. nnn
227.2 * (1.1 » 10**) kB.

[omkHa 6bITb NpeAcTaBeHa NosicCHUTE/IbHAA 3ancka O BePOATHOCTM 0XBaTa p U KoaddpuLmMeHTe oxBaTa K.
MpumMmeuaHue 2 — B kayecTBe NpumMepa criefytolleli NosiHoM (POPMbl BbIPAXEHUS PEKOMEHAYETCS (TEPMUHbI

B CKOOKax NMPUMEHSIIOT B cnyyasx, korga v., < SO, T. e. Kk > 2.05 corniacHo Ta6nvue A.1):
«3asBNeHHas pacliMpeHHas HeonpeaeneHHOCTb U3MepPeHNs YCTaHaB/IMBAETCA a KayecTBe HeornpefesieHHOCTU W3-

MepeHUsl. MOMHOXEHHOW Ha KO3(UUMEHT oxBaTa K * 2 (* m XX), KOTOpbIiA Npu HOpPMa/IbHOM 3aKOHe pacnpefeseHust
(pacnpegeneHve lev,*> YY 3ddpeKTMBHOW cTeneHbid CcBO6OAbI) COOTBETCTBYET BEPOATHOCTM OXBaTa NpubansuTesnibHoO
paBHoii 95 %. CTaHgapTHYO HeonpeaesIeHHOCTb M3MepPEeHUst onpeaenstoT cornacHo |IEC 60060-2x».

004

—
%5-0 n f[t+o E ]

MpnmevaHne — 3aTeMHEHHOI 06/1aCTbi0 OTMeYeHa CTaHAapTHasA HeonpeaesieHHOCTb Bbllle U HUWXe X,

PucyHok A.1 — MN1I0THOCTb HOPMa/ILHOTO pacnpeaesieHns BEpoATHOCTU p{X)

ﬂ(ﬁ}:i

x¥

-2

P —

MpnmevaHne — 3aTreMHeHHOoli 06/1acTbio OTMeYeHa CTaHOapTHadA HeonpeaesieHHOCTb Bblle N HMXKe XK, .

PucyHok A.2 — MNMNOTHOCTb paBHOMEPHOrO pacnpeesnieHns BepoATHOCTU pP(X)
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MpunoxeHne b
(cnpaBou4HoOe)

MpuMepbl pacyeTa HeonpeaesieHHOCTel U3MepPeHUsi NPY BbICOKOBO/IbTHLIX U3MEPEHUAX

B.1 Mpumep 1: MacwTabHbIii KO3(hULMEHT U3MEPUTENBHOM CUCTEMbI MEPEMEHHOr0 HanpshkeHui (MeTos,
CIINYeHWIA)

KanimbpoBka n3mMepuTesibHOM CUCTEMbI HOMUHA/TBHOTO NEPEMEHHOro HanpshkeHnss SOO k6. 0603HavYeHHOW X. Mpous-
BOAMTCA @ aKKkpeAMTOBaHHOW Ka/IMbpoBO4YHON nabopaTopun a McnbiTaTe/IbHOM MOMELLEeHUN 3aka3uvka. Kanmbposky npo-
N3BOOAT A0 m SOO KB MeTOA0M CNNYEHUS C 3T/TOHHON N3MepuTesIbHOM CUCTEMOl, 0603Ha4YeHHON N
(cm. pucyHok B.1). O6e cucteMbl COCTOAT U3 Ae/IUTENSA HaMNPsHKeHUS U LMGPOBOro BO/IbTMETPA, OTOOPpaXaoLWmMX Ha BbIXO-
[ax fgenuTeneil 3HayeHUs HanpsbkeHUd n V. COOTBETCTBEHHO. MaclTabHbIli KO3I(MULMEHT M OTHOCUTENIbHAA pacluu-
peHHasi HeonpegeneHHoCTb 3Ta/IOHHOW cucTtembl N Npu  TemnepaType oOkpyxawuein cpegbl 20 *C  cocTaBnswoT
cooTBeTCTBEHHO A* m 102S n 1, m 0.8 % (J1 « 2). BK/tOYass COCTaB/AOLWYO0 HEONpeaesIeHHOCTb, OonpeAeNnieHHyo Ans A0/1-
rOCPOYHOI HECTabU/IbHOCTMW.

TemnepaTypa OKpy>Xatollero Bo3ayxa npu kanmbpoBke o/mkHa ObiTb (1S + 2) CC. Tak Kak mMaclwTabHbIn KoadduLum-
eHT N 6b1n ycTaHoBfieH npu Temnepatype 20 ‘C. BBoguTca nonpaska — 0.3 % cornacHo ero temneparypHomy koaddumum-
eHTy. 1CnpaB/ieHne AeliCTBUTENIbHOro 3HayeHus Ha Fy m 1022 npu 1S *C. 3Ta nonpaBka, OAHaKO, He O4YeHb TOYHasA U
6onee TOro, BC/eACTBME M3MEHEeHUI TemnepaTypbl a npegenax r 2 *C BO BpeMs Ka/IMGPOBKU, BO3MOXHble 3HaveHus F
MOTyT NpUHUMaTb BEIMYUHLI e npegenax nHtepsasa *0.001 ot Fy C NpAMOYrosibHbIM 3aKOHOM pacrnpegeneHuvs. Vsmepe-
HMS a pamKax CAVYEHU NPOBOAAT NP YPOBHAX HanNpshkeHus /> « 5 npnbnusntenbHo 20.40.... 100 % OT Yy, Ha Kaxagom
YPOBHE HarnpsikKeHUs OAHOBPEMEHHO PErmcTpupyroT 3HaYeHus HanpshkeHnsa Vy 1 Vo, ana n ¢ 10 npuioxXeHHbIX Hanpske-
HWIA. [anbHenwne nccnefoBaHNsa NPOBOAAT ANSA AMHAMUYECKNX XapaKTepUCTUK, KPaTKOCPOYHOW CTabusibHOCTU, Temnepa-
TYPHOro AvanasoHa U MoMex: BbISAB/AKT BAUSAHME Ha MaclTabHbI KOoahduumneHT ncneityemoro obbekta F, a npegenax
X 0.2 %. [loNrocpoyHyto CTabu/IbHOCTb OLLeHMBAlOT Ha OCHOBE AEHHbIX Npou3BoanTens a npegenax oo 20.3 % 0o cneayto-
el kaIMbpoBKMU.

Mogenb hyHKUMM ANA pacuyeta 3HadyeHua F, n ero craHgapTHONM HeornpegesieHHOCTU MOXeT ObiTb criegytoweli. B
naeanbHOM cny4vae ob6e N3MepUTesIbHbIX CUCTEMbI MOKa3blBAOT OAUHAKOBOE 3HAYeHWe UCMbITaTe/IbHOr0 HarnpshkeHus ne-
PeEMEHHOro Toka Y (CcM. pycyHok b.1)

(6.1)

OTclofia OCHOBHOE ypaBHEHME A/151 pacyeTa MaclTabHOro KoadhduumeHTa NCnbiTyeMON CUCTEMbI MPUHMMAET BUA

6.2)
YK

Kak oTmevasiocb Bbllwe, MacluTabHble KO3IPULUNEHTbI 06enX CUCTEM NOABEPXEHbI BANAHUIO psaAa akTopos, Taknx
Kak gpeidp, Temnepatypa n gp. OHM OKas3bIBalOT B/IMSHWE HA 3HaYeHWe MaclTabHoOro koathduumeHTa 1 ero HeonpeaeeH-
HOCTW. B HacTosilleM cTaHAapTe COCTaB/iAloWMe 3TUX HeonpenesieHHOCTel 0603HayalTCsA O/19 3Ta/IOHHOW CUCTEMbI Kak
Af" . aF,, ... nKak A?, . OF, 7. — AN UCNbITYEMO cucTembl. B 06LeM criyyae Kaxgasa coctaB/siowas, BHOCS-
Was cBOV BKNag a 3HavyeHne wmaclTabHoro koadduumeHta Fy wunm F,, COCTOUT M3 MNOrPELHOCTM W CTaHOApTHOWN
HeonpegeneHHOCTU. MorpewHoCcTb NCNONb3YeTCa A/ KOppeKkuun macwrtabHoro koaddmuymeHTa. Koppekums nposoamuTcs
C NPOTMBOMOJIOKHBIM 3HaKoM. Bknaj HeonpegeneHHoCTell a COOTBETCTBYIOWMI MacwTabHbIli KoadpdmumeHTt Fy nan Fy
oLeHVBaeTCs Cnocobom, NoAobHbIM onncaHHOMY a npunoxeHun A. pasgen A.S. T. e. NMM60 NPUHATUEM NPSAMOYTO/IbHOrO
3aKoHa pacnpefeneHns BEpOATHOCTW B npefenax WHTepBasie Xa,. YTO MPMBOAMT K CTaHAapTHOW HeonpeaeneHHOCTU
m,ma nun 6 0 B Cy4yae KAIMGPOBKN KOMNOHEHTOB NOCPEACTBOM Ae/fleHNs NX pacluMpeHHOol HeonpegeneHHocTn U Ha
KoadhhmumeHT oxeaTa K. Coctasnsawowme ad* - nnn AF, , He Bcerga BKItOYalOT a cebs NOrpewwHoCcTb (MK CUMTAETCS, UTO
NOrpeLIHOCTb NPeHebpPexMMo Mana) U NO3TOMY NpPeAcTaB/sAT CO60M TONBKO HeonpeaeneHHOCTU U,

OcHoBHOe ypaBHeHue (B5.2) gononHsieTcs coctasnawowmmm aF,, . 1 aF, ,Ans T0ro, 4Tobbl NONYYNTb MOJIHYIO MO-
Aenb PYHKLMKM C Lefiblo onpegeneHns macwtabHoro koadduumeHTta F, 1 ero CyMmMapHoOi cTaHAapTHOW HeonpegeneHHocC-
TW. TOCKONBbKY KOppenauus Mexgy BAnSwuMm hakTopaMmy He3HaunTesibHa, To ypaBHeHue (Bb.2) MOXeT 6bITb 3anvMcaHo a
obuiem Buae

V,

N

Y, FN - Z AFK.'I! . (6.3)
X m

MpumeyvaHne 1 — YTo Kacaetcsa onpegesnieHns pesynbTara MNOrpewHoOCTU, TO BBeAEHHble C 06enx CTOPOH

ypaBHEHUSA MMEIOT NPOTMBOMOOXHbIN 3HaK. VX onpeaenstoT Kak aF « (0603Ha4YeHHOe 3HaueHne) — (BEPHOE 3HaYeHue).
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B COOTBETCTBYHOLMX CAyYasix MaclUTabHbIii KO3hpULMEHT P, N3MePUTENBHOW CUCTEMbI HAMPSHKEHUSI NEPEMEHHOO
TOKe MOXET 6bITb BbIPaXXEH CrieayoLWwuM 06pasom

VX

(6.4)

roe nP,, — coctaBnsiollas, Bbl3BaHHas 60s1ee HU3KOl TemnepaTypoi 3Ta/IOHHOW CUCTEMbI;

nP, ,— cocTaBnsaoLas, Bbi3BaHHaA HEIMHEHOCTBIO KO3ULINEHTE;

I'IP)< r — COCTaB/1sAlOWasn, Bbl3BaHHasA KpaTKOCpO‘-IHOVI HecTabunbHOCTbIO I/ICI'IbITyeMOI‘/JI CUCTEMDI;
}'IPX Yy — COCTaB/id0uWlas, Bbi3BaHHasA ,D,Ol'erCpO‘-IHOVI HeCcTabunbHOCTbIO I/ICI'IbITyeMOI‘/JI CUCTEMDbI;
I'IPX4 — COCTaB/1dA0UWan, Bbl3BaHHaA AMHaMNYECKNMIN XapaKTepUucTtukamm VICI'IbITyeMOVI CUCTEMDbI.
thx COoCTaBNAawOWad, Bbi3BaHHaA NISMeEHEHMEM TeMnepaTtypbl VICI'IbITyEMOVI CUCTEMDI.

MpumeuyaHne 2 — B aTom Npumepe AS” BkItouaeT B cebs NMonpaBKy U COCTaBAAOLLYIO HeonpeaeneHHOCTU K

MacluTabHOMYy KO3(PhuuMeHTy F nprvHUMas BO BHUMaHue, 4TO cocTaensiowme 1P

- \Py 5 OTHOCSITCA TOMbKO K He-

X 1

onpefeneHHoCcT MacluTabHoro koadcpuumeHTa P,. [ns yao6cTBa cocTaBfsiiolme HeonpegeneHHocTu nP, , - Ay s Ha-
npsiMyto BXoAST B F,.. T. a. KO3(h(OULNEHTbI HYBCTBUTENIBHOCTY 3TUX BXOAHBIX BEIMUMH YXKE YUTEHbI.

CrinyeHne N3MepeHnin UCMNbITYEMOI CUCTEMON C U3MEPEHUSIMU 3TaJSIOHHOM CUCTEMOM MPOBOAST Ha KaXKAOM YpPOBHE
HanpsbkeHns B cepumn 13 11 m 10 npunoxeHuii HanpsbkeHUsa. Mo NoayYeHHbIM Napam M3MepeHHbIX 3HaYeHUA HanpshkeHns V
N Y, paccunTbIBAIOT KOIPMULUMEHTBI Y*/Y,. X CpeAHVe 3HAYeHUst 1N IKCMePUMeHTa/IbHOe CTaHf4apTHOe (CpefHekBaspa-
TUYHOe) OoTkoHeHne s [VJVy) B kadecTBe npvmMepa B Tabnvue B.1 npuBedeHbl pesysbTaTbl N3MepPeHuli Npu ypoBHE Ha-
NpsikeHnst 0kono 40 % Yyqy. AHAIOTUYHBIM o6pasom nosiyqaroT KoadduumeHTol VIV, 1 nx cTaHAapTHblE OTK/IOHEHUS a

..lY,) ansa kaxaoro U3 /> « 5 yposHeli HanpskeHns BnAoTeL Ao 500 kB (tabnvua b.2).

Ta6nunuya b.1— Pe3ynbTaT U3MEPEHUI C/IMYEHNEM HE eAVHUYHOM YPOBHE HanpshKeHust

KonnyecTtBo toblepeiinii OTasiIoHHadA cuctema Y,. KB Mcnbityemas cuctema y,. kB KoadhdpmumeHT vav,

1 191.4 190.8 1.0031
2 191.6 190.9 1.0037
2 190.7 189.9 1.0042
4 189.9 189.0 1.0048
5 190.9 189.9 1.00S3
6 191.2 190.3 1.0047
7 191.3 190.4 1.0047
8 191.2 190.4 1.0042
9 190.6 189.9 1.0037
10 191.3 190.7 1.0031

YcpegHeHHoe 3HaueHve Ya/yxnpu npuénusutensHo 40 % Y*n« 1.0042

SKCNeprMeHTa/IbHOE CTaHaapTHOE OTKoHeHwe a (Y YX) 0.73

Tab6nunua B.2— 0606weHHble pe3ynbTaTbl U3MepeHuii No J1+ 5 ypoBHAM HanpskeHmns (Y, ««a>* 500 kB)

No YpoBeHb HanpsxeHus % oT Ygh,, Wm 5<YyY,)

1 18 1.0032 0.71

2 38 1.0042 0.73

3 63 1.0045 0.81

4 83 1.0065 0.68

S 100 1.0101 0.85 (- a,,.)
YcpeAHeHHOoe 3HayeHne 1.0057

a7
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CornacHo AaHHbiM Tabnuupl B.2 ycpegHeHHbIM 3HaYeHneM KoadduumeHTa nosly4eHHbIM Mo pesynbTaram
n3MepeHuii Ha 5 ypoBHsIX HanpsbkeHus, aBnsietca 1.0057. [ns obecneveHusi rapaHTMPOBAaHHOrO 3arnaca B OLEHKe CTaH-
[ApTHOWM HeonpeaeneHHOCTU CTaHAapTHY0 HeornpegeneHHocTb VIV, onpegenstoT no ypaBHeHWo (A.3) C MCNonb3oBaHu-

€M MaKCMMaJ1IbHOro 3Ha4eHnsA CtaHA4apTHOINo OTK/IOHEHUA Smug *0.85

s :QBS

T ur

W Jo

OTKMOHeHne koadduumeHtos VIV, OT uUX ycpefHEHHOro 3HauyeHus XapakTepusyeT He/IMHEeNHOCTb cucTembl X.
MakcumanbHoe OTKNoHeHne VIV, OT ero ycpeiHeHHOro 3HayeHus (a, * 4.4) gocturaetcss Npu HanpsbkeHuu, psBaHoOM
100 % OT Vy,m: (Tabnuua B.2). Takum ob6pasom, corsiacHo ypasHeHuo (A.7) cTaHfapTHas HeonpegeneHHocTb VIV, no
Tvny B. BbI3BaHHasA He/IMHEMHOCTbIO M3MepPUTENbHOW cucTeMbl, ByaeT paBHa e/l m 2.54. YTo6bl NOAy4YnTb COCTaB/IAIO-
LLYIO HeonpefesnieHHOCTU 1, No Tuny B. 3TO 3HayYeHVe YMHOXalT Ha OTHOCUTEsSbHbIA KO3I(hMULNEHT YYBCTBUTENBHOCTH
e,-6F,IHVIV }uF -.\F,-1.022

0.27

1.022-2.6.

3HauyeHnss U cTaHAapTHble HeonpefesieHHOCTU BCeX BXOAHbIX BENVWYMH BBOAAT a MpaBoi 4acT Mogenun dyHk-
ummn (B.4). Mogenb yHKUMM BO3MOXHO OLEHUTb METOAOM MepecyeTa C MCNO/Ib30BaHMEM YPaBHEHUN, YKa3aHHbIX B MpUso-
XEeHUM A, wam  Cc  MNOMOLWbK  CneyvasibHOro  NpPOorpaMMHOro  obecnedeHusi, YTBEPXAEHHOINO A/ pacuyeTta
HeonpegeneHHOCTel. Pe3ynbTaTbl OUeHKM 0006LeHbl a Tabnuue B.3. B nocnegHel CTpoke ykasaHbl MPUNNCaHHbIN Mac-
WTabHbIN KoathdumumeHT F,. ero cymmapHas cTaHgapTHas HeonpeAeneHHOCTb U adhdheKkTBHble cTeneHn cBob6oabl. Bosib-
Loe 3HauyeHue cTeneHeli cBob6ogbl Vv,** 180 CBMAETENLCTBYET O Ha/IMuMM HOPMasILHOTO pacnpeneneHnss BO3MOXHbIX
3HavYeHnn F, 1. Takum 06pa3om, NPaBOMEPHbIM ABSETCA 3HaUYEeHNe K | 2 (CM. npuioxeHne A. Tabnvuy A.1).

MpumeyvyaHune 3 — OueHKa HeoMNpenesieHHOCTV He O4YeHb TOYHAas, U BbICOKasi YMC/OBasi TOYHOCTb He Tpe-
oyeTcs.

8 3ak/loueHne MosHbIA pe3ysbTaT Ka/IMGPOBKN CEPTUUNLNPOBAHHON U3MepUTENIbHOW CUCTEMbI BbipaXatoT Npunu-
CaHHbIM MacLUTabHbIM KO3h(PNLNEHTOM N Er0 pacLUMpPeHHOr HeonpeaesIeHHOCTbIO:

F,m1028 + 11 m 1028 (1 *0.011) Ans koahdurLMeHTa oxBaTa K B 2 py BEPOATHOCTU He MeHee 95 %.

OTHOCUTENIbHAasA pacluMpeHHasi HeonpeaeneHHOCTb YCTaHOB/IEHHOIO MacliTabHoro koadpduuymeHta O m 1.1 %. Tak
KaK OHa BK/1H0YaeT COCTaB/SIOLLY HeonpeaesieHHOCTU A0JITOCPOYHOM CTabuIbHOCTU, ee MOXHO MCMNOoJIb30BaTb a Kayec-
TBE pacLUMPEHHOM HeonpeaeneHHOCTU NpPU U3MEPEHNN UCTLITATENIBLHOIO HanpshXeHUsl 4O Cneaytollein KambpoBKM cepTu-
PULMPOBAHHOWN WU3MEPUTESIbHOW CUCTEMbI, MPU YCNIOBUX, YTO CTabU/IbHOCTb MacliTabHOro KoadduumeHTa NpoBeEPSOT
NPOMEXYTOUHbIMW NPOBEPKaMN Paboymx XapaKTepucTuk (cm. 5.3).

MpumeuvyaHne 4 — 8 pasgene 5 nNpuBefeH YNPOLWEHHbIA MeTOA, OLEHKN WAEHTUYHOW OTHOCUTENIbHOW pacluu-
PEeHHOI HeonpeaeneHHOCTN MPUCBOEHHOMO MacLUTabHOro KoadpduumneHTa.

Tab6nwnuya B.3— BlogxeT HeonpegeneHHOCTN NPUMNUCAHHOIo MaclTabHoro koadpdununeHTa F,

CocTaBnsBLuas Cocrasnsiowan
BenvnunHa 3HayeHne CTaHaapTHoM CreneHu cso6o,qb|qy*é(é?_g)m(fgﬁrﬁ(§';m C%LAAA:&HH%VI%
HEOMPEAENEHNOCT neonpeeneHHocTm

Fh 1.025 0.004" 50 1.005,7 4.0
aft. 3 0.000Ss77* 80 -1,005.7 -0.58
Wx 1.0057 0.27" 9 1.022 0.28
afxt 0 2.60™ 00 1 2.6
of 4. 2 0 1.19* BO 1 1.2
0 1.782» oc 1 1.8

0 n Bl BC 1 1.2

0 1.19* BO 1 1.2

x 1027.8 180 S.54

" HopmasibHOe pacnpegesneHue.
3t PaBHOMepHOe pacnpegeneHue.
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B.2 Mpumep 2: MaclTabHbIn KO3thhULNEHT N3MepUTENBHOM CUCTEMbI UMMYJ/TIbCHOTFO HaMpPsXXeHui
(MOKOMMOHEHTHbIN MeToA)

N3mepuTenbHasa cuctema, npefHasHavyeHHas A1 U3MEPEHUs1 HanpshKeHUs rpo3oBOro UMMysibCca, COCTOUT U3 UMIY-
NbCHOro AennTesnia C HOMUHasIbHbIM HarnpsbkeHunem 1.2 M8. 10-6MTOBOro LMpPOBOro perncrparopa M KoakCUasibHOro Ka-
6ensa pnvHo 20 M. MacwTabHble KO3((OUUMEHTbI MMNY/bCHOrO Aenutenst (MHpekc «dlv» (ot aHrn, «divider —
«[enTesnib») U uMdpPoBOro perncrparopa (MHOEKC «ree» (OT aHr/, «recorder» — «pernucTparop»), a Takke WX paclUMpeH-
Hble HeonpeaeIeHHOCTN yCTaHaB/INBAKOTCA NPOVU3BOAUTENEM:

» 2015 (L,,, m1.2%. Ar95%. km2). n

A,,-1.050 [u,"- 0,8V Pi95 %. km 2).

HeonpegeneHHOCTb AenuTens BK/IOYaeT COCTaB/IAlOWME HeonpeferieHHOCTU OT UCMbITaHWUA NnHerHocTn go 1.2
M6. OT nccnefoBaHna ANHAMUYECKUX XapakTepUCTMK U OT NPOBEPKM KPATKOCPOYHOW CTabu/IbHOCTU. [JONONHUTE IbHYIO WH-
dopMaLmMio MO COCTaBAAKOLWMM HeonpeaenieHHoCTN oT 3adhdhekTa 6/IM30CTU OKPYXakLWMX O0O6BHLEKTOB M OT LOJITOCPOYHON
CTabunnbHOCTU NpefocTasniseT npomnssoautens. Kanmbposka LngpoBoro perncrtparopa 6bia nponssefeHa ao BCEX MNofg-
Onana3oHax oT 60 o 100 % nMoOsIHOTO OTK/IOHEHUS MEeTOAOM MPUMEHEHUS Ka/IMOPOBOYHbLIX WMMMY/IbLCOB COr1acHo
IEC 61083-1. MepexogHaa xapaKTepucTuka perncrparopa fBMSETCS AOCTAaTOYHO POBHOW, M3 Yero MOXHO 3aK/1HunTb, YTO
MacLTabHbI KO3MULNEHT HE 3aBUCUT OT BPEMEHHbIX NapameTpoB M3MepseMOoro MMMysibce B rpaHuuax cneumduumpo-
BaHHOIO AuanasoHa HanpsXeHusi rpo030BOro UMIMyJibca.

[na Toro, 4tobbl NOAYYNTL HeoNpeaesIeHHOCTb YKOMM/IEKTOBAHHOM M3MepUTesIbHOM CUCTeMBbI, Nosib3oBarteNb A0/1-
XeH BbIABUTb [0NOJSIHUTE/IbHbIE COCTaB/AOWME HEONpPeAesIeHHOCTH, /IMB0 BbINUCaTb UX 3HAYEHMA U3 nacrnoprta umepu-
TeNIbHOW cucTeMbl [AenuTens W peructparopa, v6o onpefenntb MNpyY NOMOLM  [AOMNONHUTESIbHbLIX  UCMbITAHWIA.
MNpuHUMaeTcs, YTO Aaniee cregylolme BANSIOWME BeSIMUYNHBI MMEIOT PaBHOMEPHBIM 3aKOH pacnpefeneHvs, n ero nosio-
BVHHYIO 4acTb a,, N3 KOTOPOW BbICUMTbIBAIOT COCTaB/AOLWYH0 HeoNpeaeieHHOCTH kak a,hj3. Fogosasa fonrocpoyHas HecTa-
O6UNBbHOCTL YKa3blBaeTCs Npou3BoAUTENEM W A0J/DKHa HaxoauTbesa B npegenax +0.3 % ana genutens, n +0 2 % ans
perncTpartopa. KpaTkocpoyHas HecTabu/ibHOCTb perucrparopa AOo/hkKHa HaxoauTbes B npegenax r 0.3 Y. BavsHue ot ag-
dhekTa 6/IM30CTN OKpYXaloWmnx OObeKTOB He 06s3aTesIbHO OnpeaeniaThb, Tak Kak AenvTeNb pacrnofniaraeTcs Ha ykasaHHOM
npon3soguTesnieM paccToAHWUW. MOCKO/IbKY Ha HanpshkeHne rpo30BbIX UMMY/IbCOB, FeHEPMPYEMbIX B UCMbITaTesibHOM nabo-
partopuu nonb3oBaTesns, HaknagblBaloTCcsa KonebaHusa (nynbcaunn) nopsgka 2 %. To COCTaB/AOWAan HeonpeaesieHHOCTU B
npegenax rO.3 Y npunucbiBaeTcs NporpaMMHOMY OGecrneyeHuto perncTparopa, MCMnosib3yemMomy [/ pacyeTa MMKOBOro
3Ha4YeHns OT 6a30BOW KPMBOI COrMacHO YaCTOTHOM 3aBMCMMOCTU KoadhdomumeHTa K (cm. IEC 60060-1. pa3gen 8).

BasoBasi Mogenb (OYHKUUM A5 OnpefesieHns MpUNnMcaHHoOro MacliTabHoro KoadduumeHta F yKOMM/IeKTOBaHHOM
M3MepUTENbHON CUCTEMbI ONpeaenseTcsa Kak

(6.5)

Mopgenb yHKUMU AOMNOMHSeTcs, NoAo6HO TOMy, Kak rnokasaHo B npumepe B.1 nocpeAcTBOM BBeAgHUSI AOMOJTHU-
Te/IbHbIX Y/leHOB AF,, , U AF ., BbI3BaHHbIX Nepeync/ieHHbIMU Bbllle BAMUAIOWMMU Be/IMYUMHAMU. DTN UfieHbl 06GbIYHO CO-
CTOAT W3 MOrpPelHOCT WU, PacCUNTaHHOW W3 ee MNOMIOBUHHOW YacTu a, (Npu [ONYyLEeHUNW pPaBHOMEPHOrO 3akoHa
pacnpegeneHnsi BEpPOSITHOCTKM), CTaHAAPTHOW HeonpeaeseHHocTn e./V3. MonHasas modenb (OyHKUMM AN MaclTaGHOro Ko-
adhuLmeHTa F, NOSIHOCTBIO YKOMIMIEKTOBaHHOV N3MepUTENIbHOM CUCTEMbI NPpeAcTaB/ieHa HxXe

Fodll, - AR o (1 i <&

rae Asl;,, — COCTaBAALWas, BbI3BaHHas A0/ITOCPOYHON HECTAGUILHOCTbLIO AeNUTENS:
A9,,c cocTaBisiiolLas, BbI3BaHHasi A0/ITOCPOYHOIM HECTABUNIBHOCTLIO perucTparopa:
a7 , — cocTaBnsioulas, BbI3BaHHas KPaTKOCPOUHO HECTABUNIBHOCTBLIO perncTpaTopa.
A" cocTaBnsiloWwasl, Bbi3aBaHHas NpPorpaMMHbIM o6ecreveHnemM pernctpaTopa (BHeApeHe koadhcpuumeHTa Ur).

MpumeyaHune 1— Tlo onpefeneHNIo NOrpewHocTn 4 Ay 1 AN MMeloT oTpuuaTesbHbIn 3Hak. VX onpege-
NA0T No oopmynie aA « (M3MepeHHoe 3HauYeHne) — (3TaJIOHHOE 3HaveHue).

MpunmeuvuaHune 2 — B atom npumepe AP, n uneHbl oT AN , o aA”™ ; ABNAIOTCA COCTaBAAIOLWWMU TOSbKO

A5 HeonpeaeneHHOCTW MacluTaGHoro koadpduumeHTa A.

3HayeHns n ctaHdapTHble HeomnpeAesleHHOCTM BCeX BXOAHbIX BENMYMH BBOAAT B MpaByl 4YacTb MOAENV ypaBHe-
Husa (B.6). Mogenb ypaBHEHUS MOXET ObITb OLeHeHa BPYYHYHO C UCMO/Ib30BaHVWEM YypPaBHEHWN, AaHHbIX B MPUAIOXEHUN A.
WM € NOMOLbIO CMeuMasibHOro NPorpaMMHOro obecnevyeHnsi, KOTopoe AO/DKHO ObiTb cepTUdMUMPOBAHO A1 pacyeTa He-
ornpegesieHHocTel. Pe3ynibTaTbl OuUeHKM 0606ueHbl a Tabnuue B.4. B nocrefHen cTpoke AaHbl NMPUMMCaHHbIA MacliTab-
HbI KO3(hPMUMEHT A YKOMM/IEKTOBAHHOW M3MEPUTE/IbHOM CUCTEMbl, €r0 CyMMapHasi cTaHAapTHas HeonpeAesieHHOCTb U
3ppeKTUBHbIE CTENEHN CBOOOAbI.

MpumeyaHmne 3 — OueHka HeonpeaesieHHOCTM He OYeHb TOYHasA, MO3TOMY BbICOKAs YMC/I0Bass TOYHOCTb He
TpebyeTcs.
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Tabnwunuye 6.4 — BlogKeT HeonpeaeNeHHOCTU NPUNUCaHHOIo MaclTabHoro koadduyneHTa F

Cocrasnstoulas KoahdmumeHt Coc(;mg;%aﬂ
BenununHa 3HaveHve y ggﬁ;ﬂgg}gﬂ\aocm CteneHn cBobo/E LIyBCTBl/ITe nbHOCTM|  CTaHAApPTHOI
HeonpegeneHHoCTn
2015 12.11* 50 1.05 13
0 3.49” BO -1.05 -3.7
F. 1.050 0.0042" 50 2015 8.5
A4A,,,., 0 0,00121* 00 -2015 -2.4
2 0 0,00182* BO -2015 -3.7
AFnaS 0 0.00182* BO -2015 -3.7
F 2115.8 130 16.7
" HopmanbHoe pacnpegeneHuve-
21 PaBHOMepHOEe pacnpepesieHve.

OKOHuaTenbHbIl pe3ynbTar g8 NPUNMCaHHOro MacwTabHOro KoadduumeHTa NMMNyAbCHON M3MepUTesIbHOW cucTe-
Mbl BblpaXaeTcs Kak

Fy * 2116 £33 « 2116 (1 z 0.016) ¢ KO3ahPULMEHTOM OXBaTa K * 2 Npu BEPOATHOCTU He MeHee 05 V

OTHOCUTENbHAA paclUMpeHHass HeornpeAesieHHOCTb MPUNMCAaHHOro MaclTabHOro kKoadduumeHTa cocTaBnseT 3Ha-
yeHve U » 1.6%. MNockKosibKy 3HayeHWe paclUMpeHHOW HeonpeaesieHHOCTU BK/IHOYAeT COCTaBSAOLLYI0 HeonpeneneHHOCTU
[0MITOCPOYHON CTabU/IbHOCTY 3a OAWH rof, TO 3TO 3HayYeHMe MOXHO MCMOMb30BaTb a TeYeHWe OAHOro roja M a KadecTtBe
paclmMpeHHOol HeonpeaeneHHOCTN MPY U3MEPEHUN UCMNbITATENIbHOTO HaMNpPshKeHWs, BO BCSAKOM C/lyyae [0 cleaytollen ka-
NNGPOBKN AenUTeNns n permcrparopa.

B.3 Mpumep 3: Bpems HapacTaHus (4/IMTeNIbHOCTb NepefHero) (hpoHTa HanpsXXeHUs rpo30BOro

nMnynbca

McnbiTyemaa nameputenbHaa cnctema X € Avana3OHOM HapacTaHWs HanpshkeHWs rpo3oBOro mmnysbca fo 2 MB.
COCTOsWAsA U3 Aenutens HanpsbkeHns n undpoBoro permctpatopa (10 6ut. KOOMC/c). kannbpyeTca MeTOAOM C/IMYEHUSA C
3Ta/IOHHOV M3MepuTesibHOM cuctemoilr N Npu ypoBHE rPO30BbIX UMMNY/LCOB Mpu6aM3nMTeNnbHO paBHOM 500 kB (pucy-
HOK 6.1). CncTemMaTnyeckasi CpefHss MOrpelwHoCTb M3MepuTesibHol cucteMbl N NpyY M3MepeHWM BpeMeHW HapacTaHus
(onunTenbHOCTU NepeaHero) poHTa cocTaBisieT 0.01 MKC € pacLuMpeHHOW HeonpeaeneHHocTbIo (/,,m 0.02 MKC
(A *2)a ee HOMMHa/IbHOM BpPeMEHHOM Auana3oHe.

CnuyeHve nNpoBoAAT Ass N ¢ 10 3Ha4YeHUli HanpshKeHUs rpo30BOro MMMyJ/ibCa, MMENLero cneumduupoBaHHoe
BpeMsi HapacTaHus (4MTeNbHOCTb NepefHero) poHTa, C perucrpauvenn 3HayeHulii OAHOBPEMEHHO ABYMS M3MepuTesb-

HbIMW cucTeMamu. Bpemsi HapacTaHusi (4/IMTEeNbHOCTb MepefHero) (hpoHTa Ho umnysbca HanpshKeHUsi, 3aperucTpupo-
BaHHOr0 U3MepUTesbHO cnucTeMoii N (3Ta/loHHOe 3HaYeHUe), ONpeaensitoT No hopmye

<b.7>
roe I, 1 tg, — COOTBETCTBEHHO BPEMS NMpU YpoBHsIX 30 % 1 90 % OT aMninTy bl NU3MEPEHHOTO MMMY/bCA, 3aPErncTprpo-
BaHHOro U3MepuTeibHOM cucteMoin N:

Ix (— BPEMs HapacTaHWs (A4/IMTE/IbHOCTb NepeaHero) (hpoHTa TOTO Xe MMMy IbCa HAMPSHKEHNS, 3aperucTpupo-
BaHHOIO U3MEPUTESIBHOM CUCTEMOIA X. paccUMTaHHOE TakUM e METOAOM.

Ons n » 10 pasHbIX 3HAYEHW BPEMEHW HapacTaHus (4AUTEeNbHOCTU nepeaHero) (PpoHTa, M3MepPeHHbIX CUCTEMaMm

X 1 N. onpepensioT cpefHee 3Ha4YeHVWEe MOJIYHEHHOTO OTK/IOHEHWS BPEMEHW HapacTaHus (O/IMTeNbHOCTU nepeaHero)
thpoHTa. JI- no popmyne

(b.B)

CnnyeHnst MPOBOAST NS TPeX Pas/IMYHbIX 3HAYEHWI BpemMeHV HapacTaHusi (4UTesbHOCTU MNepedHero) poHTa:
MaKCUMasIbHOr0, MMHUMAa/IbHOTO U CPeAHero OT 3HAYEHUsi HOMVHANIbHOTO BPEMEHHOro AvanasoHa, T. e. ansa I, * 0.8 MKc »
» 1.2 MKC 1 * 1.6 MKC. [/151 K&XKAO0TO U3 TPEX 3Ha4eHNii ONpeaensioT CpeaHee 3HaueHNe NOJTyHEeHHOrO OTK/IOHeHns T,

AT- _Afnr - (6 9)
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Opyrumu cnosamn A, ABNAETCA CPeAHUM 3Ha4YeHVeM MNOrpPeLHOCTN U3MEPEHUs BPeMeHU HapacTaHus (O4uTeslb-
HOCTM NepegHero) poHTa N3MepUTENIbHOM CUCTEMbI X OTHOCUTE/TIbHO 3TaJ/IOHHOW n3MepuTenbLHOM cuctembl N B guanaso-
He m 0.8 MKC... 1.6 MKC.

Mogaenb yHKLMN NOrpPeLHOCTN U3MepPUTENIbHOW CUCTEMbI X. CKOPPEKTMPOBAHHOW JIOCPEACTBOM BBeAEHUS nonpas-
KW Ha NOrpewHocTb Al . ONpeAeIeHHON C NOMOLLbIO 3Ta/IOHHO N3MePUTENBHOV CUCTEMbI MPEACTaB/IEHA HUXe

Al (1e0 * AT, ¢ (B.10)

OTaeNbHble 3HAYEHUST MOTPELIHOCTEN U OTK/IOHEHWIA, NOJTyYEeHHblE NPY CAIMYeHUW, NpuBeaeHbl B Tabnuue 6.5 n go-
MOJIHNTESNLHO MNOoKa3aHbl Ha PUCYHKe 6.2.

Ta6nunua Bb.5 — Pe3ynbTarbl C/IMYEHWIA BPEMEHU HapacTaHus (4/MTEeNbHOCTU nepeAHero) poHTa T/A 1 nosiyyeH-
HbIX OTK/IOHEHUI

3HaueHne
To, MKC 0.80 1.20 1.60
T», MKC 0.73 1.17 1.61
s, (C|X./) MKC 0.015 0.01 0.01
Al,, MKC -0,07 -0.03 0.01
Aft* MKC -0.03

/3 makcMManbHOro CpeaHeKBafpaTUYeckoro CTaHAapTHOTO OTK/IOHEHUs! Tpex 3HauyeHuit [y ¢ PacCUNTLIBAIOT CTaH-
[apTHYI0 HeoNpeae/IeHHOCTb Mo TUMy A

* b.11
% . QOISMKC 6 000474 mic. (6.11)

Ao Tro

Tak kak 'y HanpsiMyto He ykasbIBatoT a Mofenu yHKumm, To </ (I";,) BBOASAT, Kak OTAe/NbHY0 BENMUMHY a GroaxeT
HeonpeaeneHHocTu (cMm. Tabnuuy B.6).

MakcUMasibHOE OTK/IOHEHME TPEX OTAESIbHbIX [y 3HAYEHWIA OT UX CPEeAHEro 3HadveHns A6, AaeT CTaHA4apTHYHO He-
onpegesieHHoCTb no Tuny B

1>
Ajmax| AT, | - AT,J- 0.04 MKC | 6.0231 mic. (6.12)

~1~

3HayeHnsa 1 cTaHAapTHble HeoNpeaesIeHHOCTN BCEX BXOAHbIX BE/IMYUH BBOAATCA a NpasBylo YacTb MOAEeNu ypasBHe-
HuA (6.8 n B.7). Mogenb ypaBHEHWSI MOXET ObiTb OLEHEeHa BPYUYHYHO C MUCMO/Ib30BaHWEM YpaBHEHWA, AaHHbIX a MpUIoXe-
HAM A, WM C TOMOLLbIO  CreuuanbHOro MnporpaMMHOro  obecneyeHus, CepTUULMPOBAHHOIO ANA  pacyeTa
HeonpeaeneHHocTen. Pe3ysibTaTbl OUEHKM 0606LeHbl a Tabnuue B.6. B nocneaHeli cTpoke AaHbl cpefHee 3HauyeHue pe-
3ynbTaTa MOrPEWHOCTM 4 € T O CyMMapHas CTaHfapTHas HeonpefesnieHHOCTb U 3(hdekTnBHbIE CTeneHn cBO6OAbI.
Bonbluoe 3HayeHve V,r * 1700 noATBEPXKAAeT HOPMA/IbHBIA 3aKOH pacrnpefesieHnsi BO3MOXHbIX 3HAYEHWIA Al oo TakUM
06pa3omM KoadhpnLUNeHT oxBaTta K * 2 ABASEeTCA NerMTUMHbIM (CM. NpunoxeHue A. Tabnuua A.1).

Tab6bnunuya b.6 — BblompkeT HeornpefesieHHOCTN pe3ysibTata MOrpewHoCcTM BPpeMeHU HapacTaHus (O/INTe/IbHOCTU Me-
peaHero hpoHTa) ATy, NPY KaSIMOPOBKE
Cocrasnaiowas Cocrasngouias
Be/IMYMHA 3HayeHue, MKC | CTaHAapTHOM Crenetu Koadbcpuument CYMMapHOW CTaHAapTHOW
HeornpegeneHHoe 1 .  cBob6oabl HEONpPeaeNEeHHOCTH, NIKC
MKC !
A Tv* 0.01 0.01#% 50 1 0.01
-0.03 0.02312» 1 0.023
Wa(T ix) 0.0 0.004 749 9 1 0.0047
ar,.* -0.020 1700 0.0256
’> HopmasibHOe pacnpegesieHme.
*> PaBHOMepPHOEe pacnpegerieHue.
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KoHeuHbIi pe3ynbTaTt cenn 6poBKM BblpaXaeTcs c/ieyowmm o6pasom:

NTy.w ®-0.020 mkc * 0.051 MKC € KOathdhmnumeHTOM oxBaTa K m 2 Npy BEPOATHOCTU He MeHee 05 %.

[Apyrumn cnoBamun Bpemsi HapacTaHus (O4/IMTeNIbHOCTb NepefHero) PpoHTa, N3MEPEHHOE NCMbITYeMOW n3MepuTesb-
HOVi cnctemoli X B HOMUHa/IbHOM BPEMEHHOM AuManasoHe, ABISETCA O4eHb MasiO BE/IMYNHOMN------------- 0.02 mkc. B atom cny-
yae. ecniM u3mMepuTesibHas cuctemMa X MWCMONb3yeTcs A1 U3MEPEHUS MMMY/IbCHBIX HamnpshkeHWn, CKOpPPeKTMPOBaHHOEe
Bpemsl HapacTaHusl (4/IMTesIbHOCTb nepegHero poHTa) [y, Nonay4vatoT BBeAeHMeM nonpasku 0.02 MKC K M3MeEpPEHHOMY
3Ha4vyeHuo Ecnn HeT He06X04MMOCTU YUNTbIBaTb APYrve coCTaBAAoLLME HEONPELENEHHOCTN K N3MepsieMoMy Bpe-
MeHU HapacTaHusl (4/IMTeNIbHOCTb NepefHero) (poHTe, TO pacliupeHHas HeomnpefenieHHOCTb T, COCTaB/isleT 3HayeHue
0.051 mKc (K > 2).

[ononHutenbHble COCTaBASAOWMNE HeonpeaesieHHOCTU MOryT BO3HWKaTb B C/yyae, Korga LudpoBOW perncrpatop
V|3|v|ep|/|Tean0|7| cuctembl X NCNONb3YETCA a AnanasoHax, OT/INYHbIX OT TeX. a KOTOpPbIX npoBoguniacb K6J'IVI6pOBKa MeTO-
OOM cnunyeHns. B aTom cnyvae gos/bkHa 6bITb NPoOBeAEeHa OLEeHKa B/IMSHUSA Ha U3MEpeHMe YpPOBHEl M U OLeHKe Aomnyc-
TUMOrO OTK/IOHeHMs [, B COOTBETCTBUM C ypaBHeHnem (B.7). M3 KOTOporo B OHOOKET HeonpeneneHHOCTU BBOAAT
COOTBETCTBYHOLLYO HeoMnpeaesieHHOCTb Mo Tuny B.

v

PucyHok B.1 — CnnyeHuve ncnbiTyeMoi cucteMbl X ¢ 3Ta/IOHHO cnuctemoii N

0,086
)"—-—p»
T +7.3 1.0 12 14 2 pe 18
;é' 190 . ‘,.'v‘
£,06 . _,e"" -\
*.«"'”’ %

4,10

PucyHok B.2 — OTK/1I0HEeHWe BPeMeHN HapacTaHUs hpoHTa (4MTeNbHOCTY NepegHero cpoHTa) A, .M3MepuTesibHOM
cucTeMbl X M0 OTHOLIEHMIO K 9T&/IOHHOW n3mMepuTenbHO cucteme N 1 nx cpeaHee 3HadeHve J1Tn
a AnanasoHe I, * 0.8 ... 1.6 MKC
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MpunoxeHne B
(cnpaBoyHOe)

3mMepeHusi NnepexoHOol XxapakTepuUCTUKN

B.1 O6Lwwme nonoxeHns

N3mepeHne nepexoAHOl XapakTepuUcTUKN ABAETCA TPagULMOHHBIM METOAO0M AN BbISABMEHUS AMHAMUYECKUX Xa-
paKkTepPUCTUK AennTens UMNY/IbCHOIO HampshKeHWs, NMMNY/IbCHOro ocumnnorpade n umMdpoBoro permcrparope. MNockosbky
HeT MPSAMON 3aBMCUMOCTU MexXay napameTpamn MnepexofHON XapakTePUCTUKM W KOPPEKTHbIM U3MepPeHWeM UMMNY/IbCHbIX
HanpskeHuli, JaHHOe WUCMbITaHWe NOTEePAI0 CBOE 3HayeHve A1 TpeboBaHWi HacTOsLWero craHgapta, HO OCTaeTCs Bax-
HbIM A1 O XapakKTepn30oBaH Us OUHAMUYECKUX XapaKTEPUCTUK a 06befMHEHUN CO CAINUYUTESIbHLIMU U3MepeHuamn (8.4.2.
9.3.2). 1 0cO6EHHO, A/15 YCOBEPLUEHCTBOBaHUA AenuTenein u obopynoBaHus. bonee Toro, ero NPUMEHSIIOT A1 3Kcnyarta-
LIMOHHbIX MPOBEPOK AVHAMMYECKMX XapakTepucTuk (cm. 8.5.3 n 9.5.3).

[NnsA oueHKM norpelHocTell Npu N3MepeHnsix BPeMEHHbIX NapamMeTpoB MeTOAO0M CBepTKu (MpunioxeHune ) Heobxo-
OUMO TOYHOE M3MepeHne NepexoHOlM XapakTepUCTUKM.

B.2 OnpegeneHns, AonosiHUTesIbHbIE K pa3geny 3

B.2.1

ornopHbIi yposeHb (reference level /) (Tonbko ANA UMNYBCHbLIX M3MepeHwi): CpefHee 3HayeHWE MNepexonHoN
XapaKTepmucTUKN, B3ATON B HOMUHa/IbHOM BpeMeHHOM Anana3oHe (cm. B.2.10 n pucyHok B.1 .a), T. e. B npegenax Ananaso-
Ha oT 0.5 go 217,.

MpumeyaHune — UN3meputenbHaa cnuctemMa MOXeT UMeTb 60siee OAHOIO ONMOPHOrO YPOBHS, Hanpumep 3TO MO-
XeT MMeTb MECTO MpY pasINYHbIX MaclTabHbIX KoadprumeHTax ANns pasHbiX POpPM CUrHaNa, YTO NPUBOAUT K U3MEHEHWIO
OMNOPHOro YPOBHSA (CM. 3.5.4 n pucyHok B.1.a).

B.2.2
BMPTya/lbHOE Hayaslo MEepexofHOl XapaKTEPUCTUKM (YC/NOBHas HadasibHas Touyka MNepexofHolr XapakTepuc-

Tnkn) (origin of a step response). O,: Touka, Korga KpuBas NepexofHOl XapakTepUCTUKM BrepBble CTapTyeT MOHOTOHHO,
HapacTas Bbllle aMNAnTy bl Lyma Ha Hy/1eBOM YPOBHE NepexofHON XapaKTepucTukm (CM. pucyHok B.1.a).

NMpumeuyaHue 1 — B HEKOTOPbIX CrAyYasx efAuHULA NEPEXOAHON XapakTepucTUKM CTapTyeT C HavaslbHbIM UC-
KaxeHneM (pUcyHok B.2). Torga HavanbHas Touka O,[0/KHa GblTb onpefesieHa nepecevyeHNeM C OCbH0 BPEMEHU MNPSIMOiA
NHWKW, NPOBeAEHHOI MO KacaTeslbHOW K caMoii KpyTOW YacTu hpoHTa nepexodHol xapakTepucTuki. HavanbHoe McKaxke-
HMe MOXEeT XapakTepu3oBaTbCsi napamMeTpoM T, (Bpemsi HauaslbHOTO MCKaXeHWs), KOTOpblii COOTBETCTBYeT YacTu nsoLa-
auv(eid) mexay HyneBoW NIMHWEN U eUHUYHON NMHWEN NepexoaHON xapakTepucTnku oo O,

MpnmMeyaHwue 2— Bce BpeMeHHbIe BEMMUYNHBI (KpoMe ) n3MepsaroTCcst OT HavasTbHOM To4km O,.

B.2.3
HOpPMa/IM30BaHHas MNepexoAHas XapakTepucTuka (unit/normaiced step response). g(f): MepexopHass xapakTe-
pucTUKa. HOpMaIM30BaHHasA TaknmM 06pa3oM, UTO OMOPHbIV YPOBEHb CTAHOBUTCH €A4MHUYHbBIM, & HY/1IeBOI YPOBEHb OCTaeT-

€Sl HY/NIEBbIM.

MpumMmeyaHne — Vi3mepuTesibHasi CUCTEMA UMeET HOPMUPOBAHHYH MEPEXOAHYHO XapakKTepuUCTUKY ASs1 Kaxkao-
ro OMOPHOro YpoBHSl. HauyasibHasi Touka O, NMepexofHON XapakTepuCTUKM B3aMMOCBS3aHa C HOPMUPOBAaHHOW MepexoaHoi
XapaKTePUCTUKOIA.

B.2.4
MHTerpan nepexofHoi xapakTepucTuku (step response integral). I(F): WHTerpan no npegenam ot O, go . eanHu-
La MYHYC Benn4MHa HOpMMpPOBaHHON nepexoaHol xapaktepuctuky A(I) (cm. pucyHok 8.1.b)

1

<B1>

B2.S
3KCMeprMeHTa/IbHOE BpeMs peakumm (experimental response time), Ty: 3HayeHue uWHTerpana nepexofHON xa-
PaKTepPUCTUKN npun 2

T**F@f, (®2)

B26
YacTnyHoe BpemsA peakuumn (partial response time), 7/. MakcumasibHOe 3HayeHWe MHTerpana nepexofHol xapak-
TepucTukM Anar s 2 (pycyHok B.l.b), paBHoro 3awTprxoBaHHoO 06s1acTV Ha pucyHke B.1.a.
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MpumeuvyaHune — O6bIYHO ', m T (/). rae /, — Bpems, npu KoTopom g(t) BNepsble focTUraeT amnanTybl pBa-
HOli eauHULE (pUCYyHOK B.1.a).

B.2.7

ocTatoyHoe Bpems peakumn (residual response time), 7,(f): PasHuua mexay 9aKCnepuMeHTasIbHbIM Bpeme-
HeM oOTkIvka I,, U 3Ha4YeHMEeM WHTerpasna NepexofHOolr XapakKTepUCTUKW A5 HEKOTOPOro HOPMUPOBAHHOTO BPEMEHU (,,
roef,<2*

T*o-r, WY (B-3)

B.2.8
BbIOPOC HOPMMPOBaHHOW MNepexodHol Xxapaktepuctuku (overshoot of the unit step response). Pa3HOCTb

MexXay MakcuMasibHbIM () 3HauYeHMeM HOPMMPOBAHHOM NEepexofHoli XapakTepUCTVMKU U eAuvHULEl HOPMUPOBaHHOWA
nepexofiHoW XapakTepUCTVKLN a NPOLEHTHOM BbIpaXXeHUN

(V, m 100 %(0,,, (0 “1)e (B.4)

B.2.9

Bpems ycriokoeHus (settling time). f. HanmeHbllee Bpemsi, Npu KOTOPOM OCTaTO4YHOe Bpems peakumn TR (1) npwu-
HUMaeT onpeaesieHHYH0 BEIMYMHY U OCTaeTCs MeHblue, YeM 2 % oT f

|- 7(f)]<0.02f. (6.5)

KOTOpOe AO0/IKHO 6bITb U3MEPEHO A5 BCEX 3HaYeHWli BO BpeMeHHOM AmnanasoHe oT O, A0 HanbOobLUEero 3Ha4eHnss Bpeme-
HW 0 nonycnaga (411MTeNnbHOCTU UMMY/IbCa) UMMYIbCHOrO HanpshXeHus (PUCyHok B.1.6).

B.2.10

OMOpPHbIA BpeMeHHOW Anana3oH (reference levelepoch) (Tonbko ANA MMMyNbCHbIX U3MepeHWit): BpemeHHOW ana-
Nna3oH. B KOTOPOM ornpezensieTcs OMnopHbIi YPOBEHb NepexofHOol XapakTepuUcTUKM, HauMHas OT ee HUXXHErO YPOBHSI, paBHO-
ro 0.5 HWkHero npegesa HOMWHaNILHOTO BpeMeHHoro amanasoHa (0.5 (;,.). 4O ee BepxXHero ypoBHS, PaBHOrO 2 BEPXHUM
npegesnamM HOMUHaIbHOTO BpeMeHHOro AnanasoHa (2 (1,,)-

B.3 CxeMbl A1 U3MepeHUii NepexoHol XapakTepuUcTrKu

Cxema uenu, UCnonb3yemMoil Ans onpeaesnieHNs NepexofHON XapakTepucTuKu, Ao/mkHa ObiTb MpeAcTaB/ieHa a nac-
nopTe N3MepuTesIbHOM CUCTEMbI 1 [0/HKHA MaKCMMa/lbHO COOTBETCTBOBATb paboymmM yC/10BUAM 3KCM/lyaTaunm.

CxeMbl U3MEPEHNSI MepexofHON XapaKTepucTuku npeacTaBrieHbl Ha puUcyHke B.3. MpeanoyTuTenbHbIMU SABAKOTCSA
CXeMmbl, NpuBefeHHble Ha pucyHkax B.3.a 1 B.3.b. a KOTOpPbIX reHepaTop CTyneHyaTbIX CUrHa/I0B pacnosiaraeTcsa y metasl-
Nnyeckoli cTeHbl (pUcyHok B.3.a) nnu y metannnyeckoi neHTbl (pUcyHok B.3.b) wWnpunHoi He meHee 1 M. kOTopas o4HOBpe-
MEHHO CNYXMWUT 3a3emsieHneM. [na Toro, 4tobbl chopmMUpoBaTb CTyMNeHYaToe HarpshkeHue, Ha MU3MEPUTESIbHYI0 CucTemy
cnepyeT nogasaTb Me[/IEHHO HapacTatollee UMMYJ/IbCHOe HarpshkeHue, NIM60 MOCTOAHHOE HamnpshkeHWe, KOTOpoe 3aTtem
cpe3aeTcs C NOMOLLbIO pesie AN UCKPOBOMo paspsagHuka. NpuemneMbiMu CcUMTalOTCA cnegylowme metoabl hopmmpoBa-
HUA CPe3aHHOro HarnpsHKeHUs:

* C NMOMOLbIO pefie C KOHTaKTamu, CMOYEHHBIMU PTYTbIO, YTO NMO3BOJISAET MOJyYaTb CTyneH4aTble UMMY/1bCbl [0 He-
CKOJIbKUX COTEH BOJbT:

* C NOMOLbIO BO3AYLUHbLIX MPOMEXYTKOB MPW aTMOCHEPHOM [aBfIEHUN C OAHOPOAHbLIM 3/IEKTPUYECKMM MONIEM U
MEX3/IEKTPOAHBLIM PACCTOAHMEM [0 HECKOJIbKMX MW/IIMMETPOB, YTO MO3BOJIAET MOoJiydaTb CTyrneH4arble UMMY/ibCbl 40 He-
CKOJIbKUX KWUJTOBOJIbT:

* C MOMOLLbIO Pa3pAAHOro NPOMEXyTKa B CXKaTOM rase C O4HOPOAHbLIM MOJIEM U MEX3/IeKTPOAHbIM pacCTosAHMEeM [0
HECKO/IbKUX MWIJTMMETPOB, YTO NO3BOJIAET NOJTyvaTb CTyneH4YaTbie UMMY/IbCbl 40 HECKOJIbKUX AECATKOB KWU/10BOJIbT.

Ecnu cTyneHbKka HanpskeHUsi reHepupyeTcsa C MCMOoJIb30BaHMEM reHepartopa MoBTOPALWUXCA UMMY/NbLCOB, TO ANU-
Te/IbHOCTb CTYMNEHYaToro MMnNynbca N nHTepsana Mexay HUMN JO0/DKHbI 6bITb BblOpaHbl TakuM 06pa3om, YTO6bI He NOSAB/ISA-
JINCb AOMOSIHUTESNbHbIE UCK&XKEHUS & CPaBHEHUM C OAUHOYHbLIM UMY/ I5COM.

B.4 Tpe6oBaHWs K NEPEXOAHO XapaKTepPUCTMKe KOMMOHEHTa

Ha KOMMOHEHT, 06bIYHO Mpeobpa3oBaTe/ibHOE YCTPOWCTBO WM M3MEpPUTEsbHbI perncTparop, BO3LENCTBYET Ha-
NPsXeHWe CTYMNEeHbKWU, N ero BbIXOAHOE 3HAaYeHVEe OO0/MKHO ObiTb U3MeEpPeHO. Bpemsi HapacTaHus (0/IMTeNIbHOCTb NepesHero)
(hpoHTa MpuKIaabIBAEMOro CTYMEeHYaToro uMmnysnbca A0/HKHO ObiTb MeHee 1/5 BpeMeHW 4YacTUYHOro OTkvka 7,. [Ans
YMEHbLUEHUS B/IUSHUSA HEBGOJIbLUMX UCKAXEHU U MOMEX, HA/IOXKEHHbIX Ha MepexofHble XapaKTepucTUKW, PeKoMeHAyeTcsl
He3HaunTesIbHOE CriaXnBaHUe 3aperncTPUPOBaHHbIX AaHHbIX NEPEXOAHbIX XapaKTepUCTUK.

HopmupoBaHHasi nepexofHas xapakTepuctuka a npegenax BbIGpaHHOrO OMOPHOr0 BPEeMEHHOro AuarnasoHa He [osi-
Ha OTK/IOHATBLCA OT eAuHULBI 6onee, YeM Ha 2 %. HopMMpoBaHHasa nepexofHas XapakTepucTvka npu BPeEMeHU t, Kanmo-
poBKM hOpM cuUrHana, ucnonb3lyemass Ans W3MepeHust MPUNUCAHHOTO MacluTabHOro KoadpuumeHTa, He [Os/KHA
OTK/IOHAATLCS OT OMOPHOro YPOBHSI 6osiee, YeM He tl %. Npu yCrioBuK, YTo /,BHe AnanaszoHa HOMUHa/IbLHOTO BPEMEHHOro WH-
TepBana. Mpy NCNONb30BaHUN HaNPsSXXEHUs MOIHOrO rPoO30BOro umnysbca f, paBHo 27\. T. e. 3T0 3Ha4YeHve B 2 pa3a 6osib-
e BpemMeHu HapacTaHus umnynbca. Ecnv npuéop npeaHasHadeH AN U3MEPeHUs rPO30BOro UMMysibca CO Cpe3aHHbIM
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nepegHnm poHTOM, To I, paBHO 2, T. €. 3TO 3HayeHVe B 2 pasa 6osblue BpeMeHn [0 cpe3a umnynbca. Ecnn nprubop
npefHasHayeH A5t M3MEPEHNsI KOMM YTau MOH HOT O MMJIy/ibca. TO I, paBHO I, T. €. 3TO 3Ha4eHue SIB/SIeTCS BPeMeHeM [0
MakcumMyma nmynbca. Ecnn npubop npegHasHayeH An8 M3MEPEHUsi MOCTOSIHHOIO HanpsbkeHus, To/, paBHo 100 mc. Ecnm
npnbop nNpegHasHadeH AN N3MePEHUsI NEPEMEHHOIO HaNpsKeHUs, TO ApaeHo O4HOM YeTBEPTU Nepuoaa HanpsXeHus.

TpeboBaHWs K NePeX0AHbIM XapaKTepuCcTUKam 3TaSIOHHbIX U3MEPUTESIbHbIX CUCTEM MMMY/IbCHOTO HaMPSHXeHUs
npencrassieHbl a 10.2.3.

o0
0.5¢pin 2
ViHTepBan 31aN0HHOI0 YDOBHA
1 WW NP SEa IS
JTanoHKLIN YpOBBHL I
{s

0 T T T | 7 T T T T T &y T T 1
5107 1-10 3104 t

a — Onpegenenns QNN HOPMSNKIOSANHOM NEPEXOAHOR XBPBKTEPNCTHKN GI{I)

9|

7, + 0,02
T. P —— p
i
™ -— i
Tu-0n2
i i
i
o ity i ’e P
lo I ] 1 ) | ] | ] I | ] | ] ] LA ) o | ] | ] 1
1 167 1410¢ 240 ¢

b — Onpeaenenus nHTErpana NePexoaHOR XxapaxTepncThkn T(l)

Pucynox 8.1 — ONnpenenennn NepexoaHsix XapBKTOPHCTHK
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(0

0

PucyHok 8.2 — HopMasim3oBaHHasi nepexofHasi xapaktepuctuka $(f). LeMoHCTpupytoLLas HauaslbHOe NCKaXeHne
HayasIbHOTO BPeMeHW uckaxkenus I,

Te ZTT™

\\ NAANNNANNANANNNANNY \\\ AUREEERININNNNN

PucyHok B.3.a — lNpegnoyvtutenbHas PucyHok B.3.b — lNpeanoytntesibHasa cxema uenm
cxema uenm Ona 6onblUnX genuTenei

. o—AAA,
7] e I

L |

N

PucyHok 8.9x — AnbTepHaTMBHas cxema PucyHok 6.3,d — TunoBasi cxema
uenun ons 6onblIVX genutenei Llernu CTyneH4yarToro reHeparopa

9
o

MpumeuaHue —G— cpe3alollee YCTPOINCTBO A/18 reHepnpoBaHusl CTyrNeHYaTbIX UMMNY/bCOB

PucyHok B.3 — Llenu, noaxoasive Ans n3mepeHusi nepexoiHbIX XapakTepucTmk
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MpunoxeHne I
(cnpaBoyHoe)

MeTopn, cBepPTKM ANS oNpeAenieHns AMHaMUYECKNX XapaKTePUCTUK NOCPEeACTBOM N3MEPEHMS
nepexonHoOi xapakTepucTmkun

.1 O6uwme NonoxeHne

MeTon CBEpTKM WUCMOJIb3YIOT ANS OUEHKM ANHAMUYECKUX XapakTepuCTUK AenuTesniel MMMYNbCHOro HanpshXeHus,
LMPOBbLIX PErMcTpaTopoB WM MOMHOCTLIO YKOMM/IEKTOBAHHOW NU3MEPUTENIbHOW CUCTEMbI MMMY/IbCHOTO HamnpsXeHUs mno-
CPeACTBOM U3MEPEHNS X NEPEXOAHbIX XapakTepUCTUK (MpunoxeHne B).

MeTog CBepTKM MCMO/Ib3yeT NepexofHYyH XapakTepucTuky W3MepuTesibHOW cUCTeMbl Ans pacyeta hopMbl MMMY-
NIbCHOrO HarpsixeHus Ha ee BbIXode Mo hopMe UMMYIbCHOrO HanpsiXeHus Ha ee Bxopge. MNorpewHoOCTN N3MepeHUs napa-
MeTpoB hOPMbl UMMYNLCOB Ha BbIXOAE U3MEPUTENIbHON CUCTEMbI MO OTHOLLEHMIO K hOpMe BXOAHOro curHana MoryTt 6bITb
MCMNO/b30BaHbl /151 OLEHKN 3KCM/lyaTaunMoOHHbIX XapakKTePUCTUK M3MEPUTENIbHOM CUCTEMbI, C NMOMOLLbIO KOTOpPOW 6yayT B
La/bHelLeM NPOBOANTLCA U3MEPEHUS MMIMYNbCOB OnpeaesieHHol opMbl.

MeToz cBepTKM npeanonaraeT, YTO MepexofHas xapakTepuctuka U3mepuTenbHOW CUCTEMbl KOPPEKTHO M3MepeHa, a
BXOAHasA dhopma BOJIHbI, UCMOSIb3yeMas A5 pacyeTa, NpeActaBnseT cobon peasibHylO (hopMy MMMy/ibCa, KOTOPYK Hano
6yaeT n3mepuTb.

.2 MeTopf CcBEPTKN

Ecnn copma BXOAHOrO MMMY/IbCHOTO CUrHasia U HOPMUPOBaHHasi NepexofHast XxapakTepucTmka (MpunoxeHve 8) ms-
MepuTe/IbHOW CUCTEMbI MMMY/IbCHOMO HanpshxeHns ectb oyHkumn Y,,(I) n A(1). COOTBETCTBEHHO, TO Ha BbIXOAe NMeeT Mec-
To chymkauns 17,(1). n oOHa MOXET ObITb BblpaXeHa CriefytoWUM NHTErpasioMm CBepPTKM

*

'0") » K<0 -<>en<, «M>
o

roe r — cootBeTcTBylowee Bpems u V (f) — nepsas nponssBogHass BXOAHOIO CUrHaia UMMY/IbCHOIO HAarpshKeHUsA C (PyHK-
umeii VJt).

Ecnu cpyHkuum 9(1) n V,,(t) aBnatoTCcAa BbIGOpKaMn U3 O4HOIO U TOrO e MHTepBasia BbIGOPOK, U KOSIMYECTBO BbIOOPOK
dynkanm 9(1) coBnagaeT ¢ KOMYecTBOM BbI6OPOK dyHKUMK V, (I). TO nHTerpan ot HenpepbiBHbIX dyunkanii (I. 1) cBoamTca K
[OVCKPETHON CyMMe CBEepPTKUN

V.JO* £VE</) 0<1-A) JIK CO. 1.2 i n-1. <r.2)
4 >0

roe — MacCCuB ANCKPETHbIX BbIXOAHbIX 3Haquw‘/’|;
¥Y'(1)— nepBas Npon3BoHasA BXOAHOro Maccusa.
9(/)— maccmB HOPMMPOBaHHBIX MEPEXOAHbIX XapaKTepuUCTUK;
M — KOJ/INYECTBO C3IMMJIOB BXOAHOIO MaccumBa: 1
N(— ncxogHbIi HTEPBa BXOAHOTO U BbIXOAHOIO MacCUBOB, U MacCUBa NepexoHbIX XapaKTepucTuK.
.3 MeToguMka npoBeAeHUsa pacyeTa METOLO0M CBEPTKN

3TOT MeTOo[, OCHOBbLIBAETCA Ha OnpeAesieHNn ANCKPETHOM CYyMMbl CBEPTKU, BbIPaXeHHON ypaBHeHneMm (I.2). OH npu-
MeHsieTCA NpPU KOMMbIOTEPHOM CrMoco6e pacyeToB, MCMO/b3YOLWEM LUM(POBYIO pPerncTpaumio UMNYsbCHbIX HanpshKeHWi.
[aHHbIi MeToq, NCNOMb3yeTCAa AN OLEHKU MOrPeLIHOCTeR U3MepeHns MMMY/IbCHOW M3MepuTeslbHOMW CUCTEMOW napameT-
POB BbIXOAHOrO MMMY/ILCHOrO CUrHasia OTHOCUTE/IbHO NapameTpoB BXOAHOro curHana. Metog, npefcTaB/ieHHbIli B 4aHHOM
pasgesie, ONUCbIBAET TONIbKO OCHOBHbIE 3Tarbl pacyeTa. Huke nepeyncriedbl 3T aTanbl:

a) nosy4yeHve COBOKYNHOCTU 3HAYEeHN BXOAHOIo UMNY/AbCHOTO curHana 1/3/) ansa/mo.1.2.............. N -1 w1 pacyeT nx
VIMMY/IbCHbIX NapaMeTpoB.

b) 4acToTa (gUcKpeTusaunn) BbIBOPKN BXOAHOrO MMMNY/IbCHOIO CUTHasla A0/DKHA ObiTb MAEHTMYHA YacToTe (Anckpe-
TM3aumn) BbIGOPKN HOPMasIM30BaHHOW NepexofHON XapakTepUCTUKMA C YACNIOM BbIGOPOK, paBHbIM YMC/y BbIGOPOK HOpMa-
JIN30BaHHOW NepexofHON XxapakTepucTukmM (CM. aTan c)). BXOAHOW MMNYMbCHbIN CUTHA JO/MKEH UMETb CrIaXKeHHY0 chopmy
C Haubo/blLUEen 4YacTOTONM LWyMa, OMyCKaloLWEeNCs HKe YPOBHSA 4acToTbl HalikBucTa (MOs10BUHA BCE COBOKYMHOCTU 4acToT
nmMnynbcea). CrnaxeHHass COBOKYMHOCTb 3HAYEHUI BXOAHOrO CUrHana n napameTpbl MMMNyibca MOryT 6biTb MOYyYeHbl C No-
MOLLbIO OAHOTO M3 C/eAyHoLLMX CNOCO60B:

1) MCNOJIb3Yys aHA/IMTUYECKOE BbIPaXeHVe 418 MMMY/bCca, Hanpumep CyMMy ABYX MAeasibHbIX 3KCMOHEHUMaTbHbIX
dhynkaunii. MapameTpbl MMMyNbCca AaHHOK hOpPMbl MOTYT 6bITb OnpeaesieHbl MMG60 N3 TOTO XXe aHa/IMTUYECKOro BblpaXKeHUs,
NM60o Cc NOMOLLBLI0 NporpamMmMbl NO 06paboTke MMMY/IbLCOB, NOCTaB/ASEMON BMecTe C UCMbITYyeMOW LUUgpoBO/ UMNYAbCHOW
N3MEepUTEIbHOMN CUCTEMOIA;
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2) MCNOJIb3yS 3aperMcTpUpOBaHHbI peasibHbIN MMMYbC OnpeaesieHHOM DOPMbl, CFAaXEHHbIN TOYHbIM LMPOBLIM
HN3KOYACTOTHbIM (PUABLTPOM WM C MOMOLLBIO @/TTOPUTMa, MO3BOJIAIOWErO BbINO/IHATL KyCOYHO-KyBUYeCcKyto annpokcuma-
LMIO CrIaXnBaHUA KpuBbIX. MNapameTpbl MMNybca AaHHOW hopMbl Takke MOTyT ObITb MOJTy4eHbl C MOMOLbIO MPOrpaMmMHO-
ro obecreyeHnss nNo 06paboTke WMMAY/SIbCOA. MNOCTaB/IIEMOr0 BMECTE C WCMbITYEMOA LUMMPOBON UMMNYIbCHOMN
N3MepUTEIbHOM CUCTEMOI:

C) nony4eHue nepsoii nponssogHol V', (i) ana/*0.1.2........ N -1 0T BXOAHOTO UM N ynbcHoro curHane VJfl uncnenx-
HbIMU MeTogamu AnddepeHLPOBaHNS.

0) nony4yeHne COBOKYMNMHOCTU 3HAYEHWIA HOPMa/IM30BaHHOM NepexoAHon xapakTepucTukm $(/) ansa /« 0. L.2.......ccceeeneennee.
FT7-1v/inmne/
rae/ — KOMYecTBO TOYeK Nnepes HauyalbHbIM MOMEHTOM perncTpaummn nepexoqHoi xapakrepuctukm O;

1) npeob6pa3oBaHWe M3MEPEHHON NEPEXOAHON XapaKTepPUCTUKM a HOpMaIM30BaHHYHO (MpusioxeHue B). Ana nony-
YEHNS HOPMa/IN30BaHHOM NEPEXOAHON XapakTEPUCTUKM C HAU3KAUM YPOBHEM LUyMa B Lie/IIX CBEPTKU MOXET ObITb UCMO/b30-
BaHO ycpeAHeHMEe HECKO/IbKMX 3aperncTprMpoBaHHbIX MepexofHbIX XapakTepucTuk. CranaxmBaHve COBOKYMHOCTU 3HaYeHWui
HOPMa/IN30BaHHOWM NEPEXOLHON XapaKTepuCTUKN g(j) CTaHOBUTCSA MeEHee KPUTUYUHbLIM, ec/in ypaBHeHue (I.2) ncnonb3yetcs
[ON5 pacyeTa CBEPTKM 1 YXXe NpoBeAeHO CriaknsaHne COBOKYMHOCTM 3Ha4YeHui nvnynbca V,,(j):

2) nony4yeHve HyneBOro YPOBHS. /,. MePexofHON XapakTepUCTUKM NOCPeACTBOM YCPeAHEeHNs COBOKYMHOCTU 3Hade-
HWUI BbIGOPKM NepexoaHOn XxapakTepncTukn &(/). 3apermncTpupoBaHHbIX [0 Havasa nopora cTyrneH4yaToro nMmnysbca:

3) Jlo/y4YeHne OMOPHOr0 YPOBHS. MEPEXOAHON XapaKTEPUCTUMKM MOCPeACTBOM YCpPeOHEHUS COBOKYMHOCTWU 3Haude-
HWIi BbIGOPKN MepexoAHor xapakTepucTukmn a(0. 3aperMcTpupoBaHHbIX B Mpejesiax BPEMEHHOIO Auanal3oHa, BK/Il4vasi Mu-
HUMa/IbHY0 ONTENbHOCTL (DpoHTa UMMynbCa, A1 PerucTpaumm KoOTopol npefdHa3HadeHa U3MepuTenbHas cuctema, u
BMN/IOTb 0 BPEMEHU, COOTBETCTBYHOLEM HacTOTe, NMpU KOTOPOI Obli onpeaesnieH MaclTabHbIi KO3guumMeHT npeobpaso-
BaTe/IbHOro yCTpoiicTBa:

4) Hopmanusaumsi COBOKYMHOCTU 3HAYEHWUI NepexofHON xapakTtepuctuku a(i) BO BPEMEHHYI COBOKYMHOCTb 3Hauye-
HWN HOPMasIM30BaHHO NepPexoHON XapakTepuUcTuKK gy(i) OCyLLEeCTBIAETCA C NOMOLLbIO (DOPMY/Ibl

8(()~1o

e - to

g, = (r.3)

5) onpepgeneHve amnAuTyAbl WyMa Mpu HyJ1IEBOM YpPOBHE MOCPEACTBOM HaxXOXAEHUs CTaHO4ApPTHOro OTKMOHeHMA d,
COBOKYMHOCTM 3HaueHuli BbIGOPKM gy(i) nepes Havanom cTyneHu. MNoBTOpeHWe npoueaypbl B 06paTHOM Hanpas/eHun oT
KoHLa go(t), HaxoxpaeHune 3HayYeHUin BbIBOPKW, MpeBbILAWNX B TPU pa3a cTaHgapTHOe OTK/I0HeHue d,. Bpems 3Tol Bbl-
60pKN cunTaeTcs HavasibHOM Toukol O, Ans gy(i). Boibopke npucBamsaeTcs NHAEKC /:

6) nocTpoeHVe HOPMasIN30BaHHOW NepexofHOol xapakTepucTukn g<f) oT HavyanNbHOWM TOYKM HauMHaeTCs C yaaseHus
3HauYeHns BbIGOPOK P,0). PACMOMOXEHHbIX [0 HaYalbHOM TOUKM, T. €.

*flw % fe Lt >y -1 (r.a>

MpumeuvaHue — Peructpvpyemas yHkuMa g~i) nMeeT T ¢ / Touek. HopmannsoBaHHas nepexofHasi xapak-
Tepuctrka gO-fl nmeeT 1 @ m Touek nocne yaeneHus / To4ek [0 HaYaNbHON Touku O,;

€) nonyyeHne BbIXOAHOM COBOKYMHOCTU M COBOKYMHOCTW NapamMeTpoB UMMY/IbCOB:

1) nony4yeHve BbIXOAHOW COBOKYMHOCTW A1 UMMy/sibca AaHHOW dhopMmbl (i) ¢ nomollbio pacyeta no opmy-
ne (I.2) ons BpeMeHHol UM 4acTOTHOW obacTeii:

2) pacueT napameTpoB mmnynbca VA (0 ¢ NOMOLBbIO NPOrpaMMHOro obecneyeHuns, MOCTaB/IIEMOro BMecTe C UCMbI-
TyeMol UMNYIbCHOW N3MepPUTENIbHOM CUCTEMOA:

3) pacueT MNorpewHocT unamepeHusi (J) Kak pasHOCTb Mexay BbIXogHbIMU (/) u BXoAHbIMU Y, (/) 3HaYEeHUsIMKN
napameTpoB MMNy/ibca.

.4 CocTaBnstoLwe HeonpeneseHHocTn

MorpewHoCT M3MepeHus, HaliieHHble METOAOM CBEPTKWU, MOryT ObiTb MCMNOMb30BaHbl A1 KOPPEKUUN paccymTaH-
HbIX napameTpoB. OAHAKO Takas KOppeKuusi TpebyeT 3apaHee ([0 OMbiTa) M3BECTHbLIX AaHHbIX O hOpMe MMNysbea, T. €.
ecnu umnysbCc umeet YOpPMy, OT/IMYHYIO OT CTaHAAPTHOM, TO Takas KOppeKuus He AocToBepHa. [MorpewHocT n3MepeHus u
nx pasbpoc ansa pasimyHbiX hopM UMMy/ibCa MOTYT 6bITb MCNO/Ib30BaHbI AJ151 OLLEHKM COCTaB/IAOWMX CYMMapHO Heornpe-
OeneHHOCTN U3MepeHnst MHTepecylowero napamerpa. PacueT HeonpefesieHHOCTU U3MEPEeHUs [O/KEeH ObITb MpPoBefeH a
cooTBeTcTBMM € PykoBoacTBoM ISO/1EC Guide 98-3. cM. Takke NpuioxeHve A n NnpuMepsbl, aHHble B NpuioxeHun b.

.5 PacueT norpeluHocTeli napameTpoB UMy ibCoa

[.5.1 TNorpewHoCcTb U3MepPeHUa aMnAnTyabl

EAVHNYHBIV ypOBEHb HOPMa/IM30BaHHOW NEPexoHOl XapaKTepuUcTUKn 06bIYHO He OCTaeTCs MOCTOSIHHbIM. Mo3ToMy
pacyeTHble 3Ha4YeHUs MOrpelHOCTU U3MEPEHUA amMNIUTYyAbl UMMy/bCca YacTo 60siee CyLeCTBEHHbI MO CPaBHEHUIO C Mo-
rPEeLHOCTbIO. OnpeAesIeHHOW MEeTOA0M CBEPTKW, XOTS NPU 3TOM OHW MOTYT ObITb MEHbLUEe MO CpaBHEHWIO C Tpebyemoli He-
orpefiesIeHHOCTBIO U3MepeHnst aMnanTyabl. PacyeTHass OTHOCUTEsSIbHAst MOrPeLHOCTb U3MepeHns amnanTyabl uMnysbca
[O/MKHa OblTb paBHa OTHOCUTENIbHOW Pa3HOCTU MeXAy eANHUYHbIM 3HavyeHMeM WM 3HadveHvem g(i) B MOMEHT BpeMeHu, pae-
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HbIM MPVYMEPHO YABOEHHOMY 3HAYEHWUIO O/INTENIBHOCTU (PpoHTa I, BXOAHOro umnynbca 17,(0. An1a noaTBepXaeHns Koppek-
THOCTW MPOBEAEHNSI PacyYeToOB MO MeToAY CBEPTKU PAaCCUUTAHHYHO MOrPeLHOCTb U3MepPeHUs aMnanTyabl UMMY/ibCa MOXHO
CpPaBHUTb C HOPMa/IM30BaHHOW NEPEXOAHON XapaKTePUCTUKOIA.

I.5.2 MorpewHoCcTb N3MePEHNSI BPEMEHWN HapacTaHus (4IMTeNIbHOCTY NepeaHero) opoHTa MMy nbca

C nomMoubio MeTofa CBEPTKM MOXHO OGHapyXuTb M3MeHeHne (DOpMbl MMMY/bCa, BbI3BaHHOE paboyMMy xapakrte-
pUCTMKAMN U3MEPUTESIbHOM CUCTEMBI, 1 TakuM 06pa3oM onpefennTb BeNIMUMHY MOFPeLHOCTM U3MEPEHUs ANINTEeNIbHOCTN
(opOHTa UMMysibCa, KOTOpPasi HE MOXET ObITb BbisiB/IEHA C MOMOLLbIO NMEPEXOAHON XapaKTepuUCTUKN, BCNEACTBME 3amMen/1eH-
HOV NepexofHOolM XapaKTePUCTUKN ANNTENIbHOCTb (PPOHTA BbIXOAHOrO CUrHasia CTaHOBUTCSA 6osiblue. Kpome Toro, Ha Benu-
YNHY ANTENbHOCTU (PPOHTA MMMY/IbCa OKa3biBalOT BAUSHMWE BbIGPOCHI UKW NPOBasIbl NEPEXOAHON XapaKTepucTuku. 8
3aBUCMMOCTM OT MOMEHTa BPEeMEHM, Mpu KOTOPOM MOSIB/IAKTCS BbIGPOCHI UM NPOBasibl He NMepexoHOol XapakTepucTuke,
d)pOHT mMnysnibca MOXeT MNOo-pa3HOMY U3MEHATbCA, YTO NpuBOAUT nmbo K yBeNn4yeHuto, nmbo K YMEHbLUEHNK 3Ha4veHuns
OSIMTENIbHOCTU (DPOHTA.

T.S.3 MorpewHocTb U3MepeHnst BpemMeHu Ao nonycnega (4MTenbHOCTU MMYbCa)

Bpemsi nonycnega (4MTeNbHOCTb OLEHMBAEMOro UMMY/bCa) & OCHOBHOM 3aBUCUT OT Pas3HOCTM MeXy 3HadeHuem
0(») npu BpemeHW, NPUGAN3NTENbLHO PaBHOM YABOEHHOMY 3HAUYEHWUIO AJ/IUTENIbHOCTU (DPOHTA MMNy/sbca T.. U 3HAYEHUEeM
£(;) Nnpn BpemeHn, paBHOM T,. [I/151 OLEHKM MOrpeLIHOCTU N3MEPEHUst AINTe/IbHOCTU umnybea IM,. koTopasi He MOXeT 6bITb
OLEeHeHa HernocpeaCcTBEHHO M3 NepexoHON XapakTepUCTUKN, MOXeT 6bITb MCNO/Ib30BaH MeTo[, CBEPTKMU.
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Bubnunorpadus

IEC 600S0 (300):200 MexayHapogHblii 3/1EKTPOTEXHUYECKWI C/loBapb. J/IEKTPUYECKME U 3/1IEKTPOHHbIE U3MEpPEHUS
N n3meputesnbHble npmbopbl. Yactb 3.11. O6uwme TepMUHbI, OTHOCAWMECS K u3mepeHusam. Yactb 312. O6wme TepMUHBI,
OTHOCSILLMECS K 3/1IEKTPUYECKMM M3MepeHuaM. YacTb 313. Tunbl anekTpuyeckmux npubopos. Yactb 314. CneyunanbHble Tep-
MVHBI. COOTBETCTBYMOWMe Tuny npmubopa (IEC 600SO (300>:2001, International Electrotechnical Vocabulary — Electrical
end electronic measurements and measuring instruments — Part 311: General terms relating to measurements: Part 312:
General terms relating to electncal measurements; Part 313: Types of electrical measuring instruments: Part 314: Specific
terms according to the type of instrument)

IEC 60050 (321):1986 MexayHapoAHbIii 31eKTPOTEXHUYECKMIA crioBapb. naBa 321.M3mepuTtesibHble TpaHcdop-
mMaTopsbl (IEC 600S0O (321):1986. International Electrotechnical Vocabulary (IEV) — Part 321: Instrument transformers)

FOCT 30012.9—93 lMpnbopbl aHa/IOroBbie MoKasbiBalOLWMEe 3/1eKTPOU3MEPUTESIbHbIE NPSAMOro AEeACTBUS U BCMOMO-
ratefibHble YacTu K HUM. YacTb 9. PekoMeHAyeMble MeToAbl UCTbITaHWA

FOCT 6711—93 lMpnbopbl aHa/IoroBble MNOKasblBalOLNE 3MEKTPOU3MEpPUTENbHbIE NPAMOro AeicTBUS M BCNoOMora-
TefbHble YacT K HUM. YacTb 2. Ocobble TpeboBaHWs K amnepMeTpam 1 BoNibTMETpam

FOCT 30012.1—2002 lNpunbopbl aHa/I0roBble MOKa3biBaloLWMe 3/1eKTPON3IMEpPUTENIbHbIE NPSIMOro AeCTBMSA U BCMNO-
MoraTtefibHble YacTu K HUM. HYacTb 1. OnpegeneHus n 0CHoBHble TpeboBaHus, obLmne 418 Bcex vacTei

IEC 60060-3:2006 TexHONOrvsi UCMNbITaHUN BbICOKUM HarnpsbkeHneM. YacTb 3. OnpegesieHUs U TpeboBaHUSA K UCNbI-
TaHuaAM Ha mecTe (IEC 60060-3:2006. High-vottage test techniques — Part 3: Definitions and requirements for on-site
testing)

IEC 61063-1:2001 AnnapaTypa 1 nporpamMmHoe obecreyeHune, NpuMeHsieMble NpU UCTMbITAHUAX UMMY/IbCaMU BbICO-
KOro HanpsbkeHus. YacTtb 1. TpeboBaHMA K annapartype

IEC 62475:2010 MeToabl UCMNbITaHMA TOKOM 60MbLUOK BenuumHbl. OnpegeneHns 1 TpeboBaHMsA K TOKam AN UCTbI-
TaHUA U K uaMmeputesibHbIM cuctemam (IEC 62475:2010. High-current test techniques — Definitions and requirements for
test currents and measuring systems)

FOCT MCO/M3K 17025—2009 O6wme TpeboBaHMS K KOMMETEHTHOCTU MUCMbITaTeNIbHbIX N Ka/IMGPOBOYHbBIX /1abo-
paTtopwuii

PykoBoactBo JCGM 200:2008 MexayHapoaHblii crioBapb Mo MeTposiorun. OCHOBHblE U 06LIME MOHATUS U COOTBe-
TcTBYlOWMe TepmuHbl (VIM) (JCGM 200:2008. International vocabulary of metrology — Basic and general concepts and
associated terms (VIM). http://Www.bipm.org/en/publications/guidea

J. G. Proakia and D. G. Manolakis: Introduction to Digital Signal Processing. Macmillan Publishing Company. New
York, 1988 (/.. Mpoakuc u f.I. Maonakuc: BeeaeHve ¢ LMpoByto 06pa6oTKy JaHHbIX. My6avkaums KomnaHum Makmun-
naH. Heto-Vopk. 1998)

Y. Li. J. Rungis end A. Pfeffer: The Voltage and Time Parameter Measurement Uncertainties of a Large Damped
Capacitor Divider due to its Non-ideal Step Response. Proceedings of 13t International Symposium on High Voltage
Engineering. Ljubljana. 2007 <kO. in. KO. Pyurnc n A. MNdeddep: HanpspkeHne n BpeMeHHble napamMeTpbl HeonpeneseH-
HOCTU M3MepeHnsa 6OoMbLUMX AeMNMPOBaHHbIX EMKOCTHbLIX AenuTesnieil BCAeACcTBMe UX HengeasibHbIX NepexodHbIX Xapak-
TepucTuk. NpoTokonbl 15-ro MexayHapoAHOro CMMNo3uyma o BbICOKOBO/IbTHbIM pa3spaboTkam. /ltobnisiHa. 2007)
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KntoueBble cnoBa: 3/1eKTPO06OPYA0BaHNE U 3MEKTPOYCTAaHOBKU MOCTOSIHHOIO U NMepeMeHHOro Toka, MeToAbl
N3MEPEHUSA NOCTOSAHHLIX U NMepeMeHHbIX HANPSHKeHWN, HAMPSXEHUIA FPO30BbIX U KOMMYTALMOHHLIX UMMY/IbCOB,

UCMbITAaHUS1 U30/1SILMN 3MEKTPOOGOPYA0BaHMS U 3/1EeKTPOYCTAHOBOK, MpefgesibHble 3HAYEHUs! MOrpeLLHOCTel
N3MepeHUst 1 MeToabl VX onpeaeneHns
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