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FOCT P 55193—2012
(M3K 60060-2:2010)

HAUWOHANBbHBIA CTAHOAPT POCCUMCKOWU GEOAEPALUMUMN

ANEKTPOOBOPYAOBAHUE U SJIEKTPOYCTAHOBKU NEPEMEHHOIO TOKA HA HANMPAXEHUE
3 kB U BbILLE

MeToabl U3MepeHuAa Npu ncnbiTaHUAX BbICOKUM HanpsXxXeHuem

Electric equipment and installations for 3 kV and higher. Measuring methods during high-voltage tests

Darta BBeaenna — 2014—01—01

1 O6nacTb npumeHeHus

HacToswuii ctaHgapT pacnpocTpaHaeTcs Ha U3MepUTenbHblE CUCTEMbI U MX KOMMOHEHTHI, UCMONb3ye-
Mble ONs1 U3MEePEHUsI BBICOKUX HanpsKeHW 1 BoMbLUNX TOKOB B NPOLLEecce UCMbITaHWI NOCTOSHHBIM 1 nepe-
MEHHBIM HanpPsHKEHUSIMA, HarnpsXKEHUSIMA FPO30BOr0 Y KOMMYTaLMOHHOMO MMNYIbCa, a Takke AN UCTIbITaHUI
UMMYbCHBIM TOKOM, U UX KOMBUHauusaMn, cornackHo IEC 60060-1.

Mpeaenel HeonpeaeneHHOCTEN U3MEPEHWA, YCTaHOBIEHHbIE B HACTOSILLEM CTaHAapTe, pacnpocTpaHs-
HOTCSl HA YPOBHW UCTMbITATEmNbHBIX HaNpsixkeHWi, ykaszaHHble B FOCT P MOK 60664.1—2012 TNMonoxeHus Ha-
CTOsILLEro cTaHfapTa MpUMeHUMbl Takke WU K Bonee BLICOKAM YPOBHAM WCMbITAHWUSA, HO B 3TOM crnydyae
HeonpeaeneHHOCTU U3MepPeHNst MoryT GbITh BhiLLe.

Hacroswuin ctaHaapT:

- AaeT onpeaeneHns K UCNoMb3yeMbIM TEpMUHAM,;

- OMUCLIBAET METOAbI OLEHKN HeonpeaeneHHOCTEN BLICOKOBOMbTHLIX U3MEPEHUI;

- ycTaHaBnmBaeT TpeboBaHMA K N3MEPUTENBHEIM CUCTEMAM;

- OMUCbIBaeT MeTOAbl KanMbpoBKA U3MEPUTENLHONW CUCTEMBI U MPOBEPKN €€ COCTaBHbIX KOMMNOHEHTOB;

- OMUCLIBaET MpoLeaypbl, B COOTBETCTBUM C KOTOPLIMU MOMb30BaTeNlb MOXET [oKasaTb COOTBETCTBUE
N3MepunTenbHON cuctemMsl TpeboBaHUSIM HACTOSLWEero cTaHaapTa.

2 HopmaTuBHbI€ CCbINIKM

B HacToAwWweM cTaHAapTe UCMONb30BaHbl HOPMATUBHBIE CCbINIKA Ha cneaytolime cTaHaapThl:

FOCT P 556191—2012 Memo0s! ucrieimaHull 8bICOKUM HanpaxeHuem. YIamepeHust 4aCmu4HbIX pa3psi-
doe

FOCT P M3K 60664.1—2012 KoopduHauusi uzonsyuu 01 o6opydoeaHusi 8 HU3KO80TbMHbIX cucme-
max. Yacme 1. MpuHyunsl, mpebosaHusi u ucrbimarusi

Mpwnmeyanune—Ipn nonb3oBaHMM HACTOSILLUM CTaHA4APTOM Uenecoobpa3HoO NPoBepUTbL AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B WMHGOPMAUMOHHOM cuUcTEME OOLLEro nonb3oBaHua — Ha oduumnanbHom cante PepeparnbHOro
areHTCTBa No TEXHUYECKOMY PerynmpoBaHuio M MeTporiormm B ceTu MHTepHeT unm no exerogHo nagasaeMomy nHcgopma-
LMOHHOMY YKa3aTtenio « HauuoHanbHble CTaHgApTbI», KOTOPLIM ONY6NMKOBaH NO COCTOSIHUIO Ha 1 IHBaps TEKyLWero roaa, u
Mo COOTBETCTBYIOWMM €XEMECAYHO U3faBaeMbiM MHOPMaLMOHHBIM yKa3aTensiM, onybnuKoBaHHbLIM B TEKyLLEM roay.
Ecnun ccbino4Hbin cTaHAapT 3ameHeH (M3MeHEH), TO Npy Nosib30BaHUN HACTOSILMM CTaHZApTOM crieflyeT PyYKOBOACTBO-
BaTbCs 3aMEHSIIOWUM (M3MEHEHHBIM) CTaHAApPTOM. Ecnn cebinovHbifi cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONoXeHne, B KO-
TOPOM [laHa CCbINKa Ha Hero, NPUMEHSIETCS B YacTW, He 3aTparmBalowen 3Ty CChinkKy.

WU3panme opmuymnansHoe
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3 TepmuHbl, onpeaeneHnsa n 0603Ha4YeHns

B HacTosileM cTangapTe NpUMeHeHb! criegylolme TEPMUHBI C COOTBETCTBYIOLWMMU onpeaesieHNsIMU.
3.1 NameputenbHble CUCTEMbBI

3.1.1 uameputenbHasa cuctema (measuring system): ®yHkunoHanbHO 06beAuHeHHbIe cpeacTBa U3-
MepeHUiA U BCnoMoraTenbHble YCTPONCTBA BLICOKOTO M HU3KOrO HanpsbkeHus!, umetoLume onpeaeneHHoe pas-
MeleHMe N coeAuHeHHbIe KaHanamu CBSI3W, nNpeAHasHayeHHble AN npeobpasoBaHuA U onpeaeneHus
napameTpoB BbICOKOrO HanNpshKeHUs!, a Taloke nporpaMmHoe obecneveHue, UCrnonbayemoe Ana onTumusaunm
nnu/u pacyeToB pe3ynNbTaToB U3MEPEHUI, eCri OHO ABMSIETCS COCTABHOWM YacTbio U3MEPUTENLbHON CUCTEMBI.

Mpumevanune 1 — UameputenbHas cuctema oObIYHO BKIIOUAET CriefyoWme KOMMNOHEHTbI:

- npeobpasoBaTensHoe ycTporcTBO (NpeobpasoBaTenb) ¢ BBOAAMU, HeobGXoauMbIMKM ANsl NOAKIIOYEHUA 3TOrO
YCTPOWCTBA K 06 BEKTY MCNbITAHUS UMK K LLENU HAMPSDKEHWS (TOKA) M K 3a3€MIIEHUIO, U BLIBOAAMM 151 NOAKIIOMEHUS CUCTe-
Mbl Nepeaaqmn N3MepsemMoro curHana;

- CUCTEMY NepegaYn n3mMepsieMoro curHara (kaHar cBsiau), COeIMHSIIOLLY0 Bbixo Npeobpa3oBaTensi ¢ BXoAaMuy na-
MepuTenbHbIX NPUGOPOB (NOKa3bIBAIOLWMX U/MNKU PEMVCTPUPYIOLLMX) C MX aTTeHloaTopamm (Mpy HanuumK), a Takke ¢ orpa-
HUHYUBAIOLWUMU 1 COTNACyoWMMM COMPOTUBIIEHNUSIMUA UITK LIENSIMMK;

- U3MepuTenbHbLIN NPMBOP (MoKasbIBAIOWMIA M/MMK PEMMCTPUPYIOWMIA) BMECTE C NMIoBbIMM COeANHEHNSIMU K UCTOYHN-
Ky NUTaHuS.

MpumeyaHue 2— N3meputenbHble CUCTEMbI, BKIMIOYAOLWME TONBKO HEKOTOPLIE U3 BbILLEYTNOMSIHYTbIX KOMIO-
HEHTOB UMW OCHOBaHHbIE HA HECTAHAAPTHLIX MPUHLMNAX, AONYCTUMbI, €CNM OHW YAOBNETBOPSIOT TpeboBaHMsAM K TOUHOC-
TH, YKa3aHHbIM B HACTOSILLEM CTaHaapTe.

MpumeyaHnwne 3 — HaTOYHOCTL U3MEPEHNIA MOTYT OKa3bIBaTh BIUSAHUE OKPYXaloWas cpeaa, B KOTOPON Haxo-
AUTCS N3MEPUTENBHAsA CMCTEMA, HAXOASLLMECSH N0 HANPSXKEHNEM BO3AYLWHBLIE MPOMEXYTKU U 3a3€MINEHHbIE 3NTEMEHTHI B
Heﬁ, a TakKe NpUCyTcTBUE 3INEKTPUHECKNX UITN MarHUTHbIX nonewn.

3.1.2 nmacnopT usmeputenbHol cuctembl (record of performance of a measuring system): MNoapo6-
HbI NMepeYeHb XapaKkTepUCTUK, COCTaBNSEMbIA NOMb30BaTENEM, ONUCHIBAOLWNA U3MEPUTENBHYIO CUCTEMY U
noaTBepXaarLW i, 4To cobnogeHbl TpeboBaHNA HACTOSALEro cTaHAapTa.

MpumevaHune 1—Tlacnopt BkNoYaeT B cebs: pe3ynbTaTel NEPBUYHBIX UCMbITAHWIA onpegeneHusi paboumnx
XapaKTePWCTUK, rpaduK UX NPOBEAEHNWS, a TaKKke pesynbTaThl KaXA0ro Nocneayowero 3KCnnyaTaLluoHHOIO UCTIbITaHUsS U
3KCMNyaTauUoOHHOW NPOBEPKU (NMOBEPKN).

lMpumedyaHnue 2— B nacropme 80rmxHbI 6bimb yKa3aHb!:

1) HaumeHo8aHuUe, mur U NPUHYUNUanbHasa cxema usMepumersHol cUCMeMs] C yKa3aHUuem exo0aWuUx 8 Hee Hau-
MeHOo8aHULl U muros COCMasHbIX 31eMeHmMOo8;

2) aud, pasmeps! U r1onoxeHue no08oBKU K rpecbpasosamernsHoMy ycmpolicmey;

3) onucaHue koHMypa u MPo8odo8 3a3eMNeHUS;

4) mun u dnuHa coeluUHUMEensHo20 Kaberd, 8 MaKXe 3HaqyeHUs MOSHbBIX COMPOMUBNEHUU MPUCOEOUHEHHBIX K HEMY
3116eMEeHMO8.

lMTpumedyanue 3— Paboyue xapakmepucmuku 00mxHbi 6bimb crnedyrouwumu:

1) OGuanasoHb! USMepPAeMbIX 8EAUYUH;

2) HOMUHarbHbIe 3Ha4eHUs MacwmabHbIX KOathghuyueHmMos usmepumensHol cucmemsi u:

2a) HoMUuUHanbHbIe 3Ha4YeHUss MaclwmabHbix KoaghgbuyueHmos rnpeobpasosameiibHO20 ycmpolicmaa, 8xodauiezo 8
cocmas usmepumernsHol cucmemst;

26) HOMUHanbHBIe 3HAYEHUS MacuwmabHbIX KO UUUeHmos cucmemsl nepedayu UsSMepsemMoa0 cuzHana om rpe-
o6pasosameribHO20 yecmpolicmea K uamepumernsHsIM rpubopam;

28) HOMUHanbHbLIE 3HAYSHUS MacwmabHbIX KO3 guyueHmos usmepumensHbix npubopos, exodswux 8 cocmas
uamepumensHol cucmemsi;

3) npedensi HeonpedeneHHoCMU (02PELWHOCML) U3MEPUMEeTsHOU cucmems! u:

3a) npedensi neonpedenenHocmu (rozpewHocmu) macwmabHbIX KoaghguuueHmos npeobpaszneameilbHo20
ycmpolicmsa, exo08Lez0 8 cocmas UsMepumerbHol cucmemsi;

36) npedensi HeonpedeneHHOCMU (fogpewHoOCMU) MacwmabHbkix KOs huuueHmMos cucmemsl rnepedayu LamMepsi-
eMO020 cuzHana;

38) npedensi HeoripedeneHHOCMU (r102PEWHOCMIU) USMEPUMEbHbIX npubopos, 8X00AUWUX 8 USMePUMEeNbHy
cucmemy.

3.1.3 cepTudmumpoBaHHaa usMepuTenbHas cuctema (approved measuring system): Usmepurens-
Has cucTema, COOTBETCTBYIOWAan ogHoMy Unn 6onee TpeboBaHWAM HaCTOALLEro cTaHdapTa.
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WNamepuTenbHas cuctema ceptudnumMpyeTcs TOMbKO AN CXeMbl pa3MeLLeHNs 1 YCroBuiA akcnyarta-
Unun, NpuBeaeHHbIX B MacrnopTe U3MepuTenbHON CUCTEMBI.

3.1.4 artanoHHasa usMmeputenbHaa cuctema (reference measuring system): MameputensHas cucrte-
ma, nMeroLas NPOoCreXxmBaeMocTb OT HaLMOHAmbHBLIX WU MeXayHapoaHbIX 3TanoHOB, U TOYHOCTbL U CTa-
BUNLHOCTL KOTOPOW AOCTATOYHbI AJ1s1 UCNOMb30BaHWS ee ANl cepTUUKALIMOHHBIX UCMBITAHUIA (KarMbpoBKy,
noBepkn) Apyrux, MeHee TOYHbIX (Hanpumep, pabounx), N3MepuUTenbHbIX CUCTEM NOCPeACTBOM NpoBeaeHus
OQHOBPEMEHHBIX CPABHUTENbHBLIX N3MEPEHWNI HANPsSKEHNI (TOKOB) onpeaeneHHbIX hopM 1 B onpeaeneHHoM
ananasoHe UX U3MeHeHHUs!.

MpwuMedyaHune— 3TanoHHas namepuTenbHasi cuctema (CooTBeTCTBYIOLWan Tpe6oBaHUSIM HACTOSILLEro CTaH-
JapTa), MOXeT MCMOoNb30BaThCs M Kak paboyasi namepuTenbHasi cuctema, Ho obpartHasi 3ameHa He gonycTuma.

3.2 KoMNoHeHTbI U3BMepUTENbHON cUCTEMBI

3.2.1 npeo6pasoBaTenbHoe YcTpoWcTBO (NpeoGpasoBatenb) (converting device): YcTpoiicTBo,
npegHasHa4YeHHoe AN npeobpasoBaHns U3MEPSIEMON BEMUYMHBI B APYTY0 BENUYUMHY COBMECTUMYIO C NOKa-
3blBaOLLMM U PEFUCTPUPYIOLLIUM NPUGOPOM.

3.2.2 penutenb HanpskeHus (voltage divider): MpeobpasoBaTensHoe yCTPONCTBO, COCTOosLLEE U3 Bbl-
COKOBObTHOIO 1 HU3KOBOSILTHOTO NleY Takol KOHCTPYKLIMK, KOTAa BXOAHOE HanpshkeHne NpuknaabpiBaeTcs Ko
BCEMY YCTPOWCTBY, a BbIXOAHOE HanpshKeHne CHUMaeTCsl C HU3KOBOMbTHOrO nneva.

[IEV 301-05-13, UsMeHeHHbI]

[MpumedaHue— CocTaBHbIMU 3reMeHTaMu Mnrey genutens o6bl4HO SBNSOTCS Pe3nCTopPbl UMK KOHAEHCaTo-
pbl UMW UX KOMOBUHALMA, NPU 3TOM AenUTerNb Ha3biIBAETCs MO TUMY Y CTPYKTYPE €ro 3neMeHToB (Harpumep, pe3ncTUBHbIN,
€MKOCTHOW MU PE3NCTUBHO-EMKOCTHOW).

3.2.3 TpaHcthbopmaTop HanpskeHuA (voltage transformer): MNMpeobpasoBaTenbHoe YCTPOMCTBO Ha
6a3e TpaHchopmaTopa HanpskeHusi, B KOTOPOM BTOPUYHOE HanpsXXeHUe B HOPMasibHBIX YCIIOBUAX NpUMeHe-
HUA ABNSETCA NPOMNOPLMOHanbHLIM NEPBUYHOMY HaNPsSKEHUIO U pasHOCTb (hasoBOro yrna npu CoOOTBETCTBYHO-
LeM HanpasneHn1 coeguHeHN NPakTUeckn pasHa HyIo.

[IEC 60050-321: 1986, IEV 321-03-01]

3.2.4 pe3nucTUBHbLIN NpeobpasoBaTenb HanpshkeHUA (voltage converting impedance): Mpeo6paso-
BaTeflbHOe YCTPOUCTBO Ha 6a3e BLICOKOOMHOIO CONPOTUBNEHUS, Yepes KOTOPOoe B NpoLiecce N3MepeHus! K U3-
mMepuTenbHOMY npuGopy npoTekaeT TOK, W 3HAYeHWe KOTOPOro MNPOMNOPLMOHANLHO MNPUNOXKEHHOMY
HanpsXXeHUo.

3.2.5 30HpA anekTpuyveckoro nons (electric-field prob): MpeoBpasosaTensHoe yCTPOUCTBO ANS U3Me-
PeHUA aMnnnTyael 1 OOpMbl HANPSXKEHHOCTM SNEKTPUYECKOro Nons.

3.2.6 cuctema nepegadu usmepsieMoro curdana (transmission system): Pag yCcTpolcTB, KoTopble
nepeaatoT BbIXOAHONM curHan oT npeobpasoBaTenbHOro YCTPOUCTBA K NOKasbiBaloWeMy WU peructTpupyto-
WwemMy Wunu nsmeputensHomy npuéopy.

MpumeyaHue 1— Cucrema nepegayun namMepsiemMoro curHana obblMHO COCTOMT U3 KoaKcmanbHOro kabens ¢
€r0 MOmNHbIM COMPOTVBIEHNEM, HO TaKKe MOXEeT BKITIoUaTh aTTeHIaTopbl UNn Apyrme YCTPONCTBA, NOAKITIOUEHHBIE MEXAY
npeobpasoBaTenbHbIM YCTPONCTBOM M M3MepuTenbHeIM Npubopom. Hanpumep, onTuyeckas cuctema nepegayum uamepsie-
MOrO CMrHamna BKIHYaeT nepeaaryyik, onTuHeckuin kaGenb Y NPUEMHNK, a Takke TPaHCNMpYoWwme yeunurenu.

MpumevaHune 2— Cucrema nepegaym U3MEPAEMOro CUrHana 4YacTM4HO UMy MONHOCTBIO MOXET ObITb B CO-
cTaBe npeobpasoBaTenbHOro ycTpoiicTaa.

3.2.7 uamepuTenbHbI npubop (measuring device): Mpubop, KOTOPbIA MOXET GblTb UCMONbL30BaH ANA
N3MepeHUn BXOQHOrO CUrHana HernocpeacTBeHHO /UK Yepes npeobpasoBaTenbHoe YCTPOWCTBO, OCHaLLEeH-
HOe cucTeMOoW nepedavn U3MepPAEMOro curHana.

3.2.8 mpaHcchopmamop moka (current transformer): lNpeobpaszosamernibHoe ycmpolicmeo Ha base
mpaHcghopMmamopa moka, Komopbill co30aem 8bIX00HOE HarnpsiKeHUe, MPOoNopULUOHaIEHOE 8XO0HOMY MOKY.

[IEV 321-02-01, usmeHeHHbIl]

Mpume yaH ue— Kamywxa Po208cko20, UCrons3yemasi ¢ UHMezpupyroLell Uersio, S8semcs WUpPOKOMonoc-
HbIM MpPaHCGHOPMamopoM moka.

3.2.9 mokousmepumenbHbill WwyHm (current-measuring shunt): NMpeobpa3zosamensHoe ycmpol-
€meo Ha base HU3KOOMHO20 COMPOMUBIIEHUS, HanpsKeHUe Ha KOmOpPOM MPONopUUCHRITEHO UMepPsieMoMY
mOoKy.

[IEV 301-06-05, usmeHeHHbIl]
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3.2.10 kommneHcupoeaHHbIli MokKousmepumensHbili npubop (compensated current-measuring
device): TokousmepumersibHbil rMpubop, KOMopbill CO0ePKUM KOMIIEHCUPYHOLWYH Uerb.

3.2.11 nokasbiearowyull unu peaucmpupyrowgull npubop (indicating or recording instrument): lMpu-
6op, npedHasHayeHHbIU 01151 sU3yanu3ayuu uUsMepssIeMoao cueHana, u/unu 0nsi obecriedeHUs 3arnucu e2o 3Ha-
yeHull unu nepedasaemoll 8e/TUHUHBI.

[IEV 301-02-11 u IEV 301-02-12, usmMeHeHHbI€]

3.3 MacwrabHble koadypuLMeHTbI

3.3.1 macwTtabHbil ko3adduLuMeHT U3MepuTenbHoW cuctembl (scale factor of a measuring
system): Yucno, Ha KOTOpoe AOSKHO BbITh YMHOXKEHO CYMTaAHHOE 3HaYeHWe nokasaHusi npubopa, YTobbl nosy-
YUTb 3HAYEHNE BXOAHOWN BENUYUHBI, MOAAHHON Ha N3MEPUTENbHYIO CUCTEMY.

MpumevaHue 1—M3meputenbHas cucTeMa MOXeT MMETb Bonee ogHOro MacluTabHOro kKoadduumneHTa, Ha-

NpMMep, OHa MOXET MMETb Pa3NNYHbIE MPUNMCAHHbIE MacLITabHble KO3 ULMEHTHI ANs pa3NUYHbIX YaCTOTHbLIX AUanaso-
HOB unu opm curHana (cm. 3.6.1).

MpumedvyaHune 2—[nA nsmepuTenbHbIX CUCTEM, KOTOPbIE OTOBPaXKaloT HEMOCPEACTBEHHO 3HAYeHWe BXOA-
HOWM BEMUYUHBI, HOMUHAMNBHBIA MacTabHbIM KOIMPULNEHT N3MEPUTENBHON CUCTEMbI PaBEH eauHULE.

3.3.2 macwrabHbIi koadduumeHT npeobpaszoBaTenbHoro yctpolictia (scale factor of a converting
device): Yucno, Ha KoTopoe AomKHa ObITb YMHOXEHa BeNndMHa curHana Ha Bblxoae npeobpasoBaTenbHOro
YCTPOWNCTBA, YTOBbI MOMYUNUTb BEMNYMHY BXOOHOMO CUrHana.

MpumedyaHmne— MacwTtabHbl kKOIPPULMEHT NpeobpasoBaTenbHOrO YCTPOMCTBA MOXET GbiTh Ge3pa3mep-
HOWM BENWYMHON (Hanpumep, Ko3hPULMEHT geneHnsa genutens HanpsKeHWs) UM MOXET UMETb Pa3MepHOCTb (Hanpumep,
MoJsIHOe CONPOTMBIIEHNE BbICOKOBONBTHOFO M3MEPUTENBHOMO COMPOTUBIIEHNS).

3.3.3 macwrabHbin ko3dbULMEeHT cucTemMbl Nepegayn usMepsieMoro curHana (scale factor of a
transmission system): Yucno, Ha koTopoe AomkHa BbITb YMHOXEHA BENMYUHA CUrHana Ha BeIxode nepeaato-
e cucTeMbl, YTODbI MONYUNTL BEMTMYUHY CUTHaNa Ha ee BXOAE.

3.3.4 macwrabHbli ko3t dULUeHT U3MepuTenbHoro npuéopa (scale factor instrument): Yucno, Ha
KOTOpOE AOMKHO BbITb YMHOXEHO NokasaHue npubopa, YToObl NOMY4UTL 3HaYeHUe BENMUUUHBI Ha ero Bxofe.

3.3.5 npunucaHHbIn MacwTabHbIN KoadduumeHT F (assigned scale factor F): MacwTabHblin koad-
PULUNEHT U3MepUTENLHOW CUCTEMDI, onpeaeneHHbIA Npu nocnegHemM NErMTUMHOM UCNBITaHUW, HaNpaBneH-
HOM Ha onpeaeneHne ee pabounx xapakTepUcTUK.

M pwnmeyaHune—M3meputensHas cuctema MoxeT umeTb Gonee 0AHOrO NPUNNCAHHOIO MaclTabHOro Koad-
rumeHTa, Harnpumep, oHa MOXET UMETb HECKONBKO HOMUHAMNBHBLIX AMHAMUYECKMX ANANa3oHOB U/MNN HOMUHANBHLIX Bpe-
MEHHbIX AMana3oHOB, B K&XXAOM U3 KOTOPbIX MOMYT ObITb pasnuyHbie MacwTabHble koaddruneHTbl.

3.4 HopMupoBaHHble HOMUHaNbHbIE 3HAYeHUs

3.4.1 pabouue ycnoBus (operating condition): HopmupoBaHHble AuanasoHbl paGounx ycrosuin npu-
MEHEeHUS], NPU KOTOPbIX U3MepUTeribHasi cucTemMa He BbIXOAWUT 3a rpaHuLbl HOPMUPOBAaHHBLIX Npeaenos He-
onpeAeneHHoCT (NOrpeLLHoCTy).

3.4.2 HoMuMHanbHoe paboyee HanpsxeHue (rated operating voltage): YpoBeHb HanpsixkeHua onpeae-
NEeHHON HOPMWPOBAHHOW YacTOTbl UNW/U POPMbI BOMHLI, 40 3HAYEHUA KOTOPbLIX U3MepUTENbHaA cucTema
6bina paspaboTaHa 1 UcnbiTaHa.

3.4.2.1 HoMuHanbHbIlI paboyull MOK: YposeHb moka onpedenieHHol HOPMUPOBaHHOU Yacmomsl
unu/u ¢popmbi 801IHbLI, 00 3HAYEHUST KOMOPbIX U3MepumesbHasa cucmema bbina paspabomaHa u ucnbsimaHa.

3.4.3 cneundmumupoBaHHbIA AUana3oH U3MepeHun (assigneed measuring range): [iuanasoH Hanps-
XKeHWUs1 NN Toka HOPMUPOBAHHOW YacTOTbl UMK POPMbI BOSHBI, B KOTOPOM MOXeET ObITb UCNONb3oBaHa U3Mepu-
TeNnbHas cucTemMa ¢ OAHUM MacluTabHbIM koadhduuneHToMm.

3.4.4 Bpemsa HenpepbiBHOM paboThbl (assigneed operating time): BpeMs, B TeueHne KOTOPOro Uame-
puTenbHasa cuctema, npegHasHavyeHHas 4ns UsMepeHUsa NOCTOAHHOTO UM NEPEMEHHOTO HaNPSHKEHUS, MOXET
YHKUMOHMPOBATbL B crieumMdruMpoBaHHOM AnanasoHe U3MepeHusi, B rpaHnLax npeaenos HeonpeaeneHHoc-
T (MOrPELLHOCTU), YKa3aHHbIX B MAcnopTe U3MepUTENbHON CUCTEMBI.

3.4.5 cneundmuupoBaHHaa YacToTa NpuNoXxeHus uMnynbca (assigneed rate of application): Haun-
6onbluas YacToTa NpUoXeHUs1 HOPMUPOBAHHOMO UMMYBLCHOrO HaNPSXXeHWUA B UHTepBasie BpEMEHU, Npu Ko-
TOpOW n3MepuTenbHasi cucteMa MoxeT paboTaTb B cneunduumpoBaHHOM AnanasoHe U3sMepeHus, B rpaHuLax
npegenoB HeonpedeneHHoOCTU U B TeUEHUe 3a4aHHOTO BPEMEeHU, YKasaHHbIX B MacnopTe U3MepUTesibHOn
CUCTEMBI.
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3.5 OnpepeneHus, oTHocALWMUECS K AUHAMUYECKUM XapaKTepucTukam

3.5.1 nepepaToyHas xapakTepucTUKa usMepuTenbHoM cuctemsbl G (response of measuring system
G): BbixogHoi curHan kak oyHKUUS BpeMeHU UK 4acToThl, KorAa Ha BXof U3MepUTeSibHON cucTembl noaaeT-
€A onpeAeneHHbl KanubpoBaHHbIA curHan.

3.5.2 amnnuTtygHo-4yacToTHas xapakrepuctuka G(f) (amplitude-frequency response G(f)): OTHowe-
HWe 3HauYeHWA CUrHamnoB BbIXOAA K BXOAY M3MepUTEeNIbHON CUCTEMBI, KaK (PyHKLMS YacToThl, Korga Ha BXog
nogaeTcs onpeaeneHHblA kKanMbpoBaHHbIA CUHYcouaarnbHbIA CUrHanm (CM. pUcyHok 1).

G(f)
1,4
1,15 G,
B : \
Gm T H ‘\
’z’ H 1
g : :
A A
; Pl
: : :
. M . A
: : Y
: : : \
" M . \
H H H \
: u n \
: : : \
H M . \
H H H \
: : : AN
H H H \\\\
0 £, fan f f

MpwumedaHune— HWKHWI 1 BEpXHWI Npeaenbl YacToThl NoKasaHbl Ha kpnBon A. Kpuas B nokasbiBaeT nocTo-
SAHHYIO NepeaaToYHy0 XapaKTePUCTUKY A0 MOCTOSHHOIO HanpsXeHus.

PucyHok 1 — AMNNMTYQHO-4aCTOTHas XapakTepucTuka ¢ NpuMepamm npeaenbHbiX YactoT (f;; f,)

3.5.3 nepexogHan xapakrepuctuka G(t) (step response G(f)): BbixogHoi curHan (peakuums, oTKINK)
N3MEepPUTENbHOM cucTeMbl kak hyHKLMA BpeMeHU, Koraa BXOOHOW CUrHan siBNsieTcsl cTyneHyaton hyHKUMen.

MpumeyaHune— bonee nogpobHan MHpoOpmaumsi 0 NnepexoaHON XapakTepUCTUKE U ee napameTpax npueeae-
Ha B NpUnoXxeHuu B.

3.5.4 HOMUHanNbHbLIA BpeMEeHHON AUana3oH (TONbLKO AN UMMYNLCHOro HanpsXeHUs) Ty, (nominal
epoch 1y,): AvuanasoH 3HaveHUn Mexay MuHuMymom (t ) 1 makcumymom (t ) COOTBETCTBYHOLUX Bpe-
MEHHBIX apameTpoB MNYNbLCHOTO HANPSXKEHUA, AN KOTOPbIX CepTUdULMPOBaHa M3MepUTENbHas cucTema.

MpumeuyaHue 1 — CooTBETCTBYIOWMMN BPEMEHHBIMM NapamMmeTpaMu SIBISIOTCS:

- BpeMs1 AnuTenbHOCTU OpoHTa T, AN NOMHLIX U CPe3aHHbIX Ha cnage (3agHem (OpOoHTE) FPO30BbIX UMIYIILCOB;
- Bpemsi o cpesa T, Ans uMnynbcoB, CpesaHHbiX Ha nogbeme (nepegHem gpoHTe);

- Bpems Ao Makcumyma T, NS KOMMYTaUMOHHBIX UMITYIIbCOB.

MpumeyaHue 2 — M3mMeputensHas CUCTEMA MOXET UMETb OZIH, [1Ba UNK GOMNbLIE HOMUHATBHBIX BPEMEHHbIX
AManasoHoB A4S paanuyHbix opM curHana. Hanpumep, namepurtenbHasi cuctema MoxeT GbiTb oTkanubpoBaHa:

- ANS NOMHbIX rPO30BLIX UMMYNbLCOB C NPUNUCAHHLIM MacwwTabHbiM KosdduumueHTom F, B HOMMHaNbLHOM Bpe-
MeHHOM ananasoHe Ty, ot T, = 0,8 mkc go T, = 1,8 mKc;

- ANS cpe3aHHbIX Ha PPOHTE MPO30BLIX UMNYNBLCOB C NPUNNCAHHBLIM MaclTabHbIM koadduuneHTom F, B HOMMHANDL-
HOM BpemeHH(')M AvanasoHe 1y, oT T, = 0,5 mkc go T, = 0,9 MKc;

- ANA KOMMYTALMOHHbLIX MMMNYMbCOB C MNPUMUCAHHBIM MaciuTabHbiM KoadduumeHTom F, B HOMMHANBLHOM Bpe-
MEHHOM ANanasoHe Ty, OT T, =150 mke go T, =500 mkc.

NMpumeyvaHue 3 —TloHsATME «MMNYIBC, CPE3aHHBIN HA NogbeMe (Ha nepeaHeM PPOHTE)» NCNONb3yeTcs AnA
0603HaYeHns cpe3aHHOro UMMNyNbca ¢ BpeMeHeM 40 cpesa B gnanasone ot 0,5 Mkc Ao ero makcumyma. MNMoHsite «um-
nynbCc, cpe3aHHbIN Ha cnage (Ha 3agHeM dpoHTe)» ncnonbayeTcsi Anst 0603Ha4eHNs1 CPE3aHHOTo UMNYNbCa C BpEMEHeM
[0 cpe3a, NPONCXoasLLMM 32 M0 MaKCUMYMOM.
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3.5.5 YacToTHLIN AnanasoH f; u f, (limit frequencies): HwxHWIA N BepxHUIA Npeaensl Ananasoxa, B Ko-
TOPOM aMMIMTYAHO-YaCTOTHAS XapakTepucTuka N3MepuTeribHon cucTeMbl NPUBIN3UTENBHO NOCTOAHHA (pU-
CYHOK 1).

MpumeyaHwue— ITUMU Npeaenavy sBNsIOTCA T TOUKW, FAe XapakTepUCTHKa BriepBble OTKNOHAETCS CBbIlWe
onpegeneHHoro 3HaveHusi (Hanpyumep, Noc/MrUHyc 15 %) oT NpeanMcaHHo BENMYUHBI (CM. PUCYHOK 1).

3.6 OnpepeneHus, kacarwLmeca HeonpeaeneHHOCTH

3.6.1 ponycTtumMoe oTknoHeHue (tolerance): [onyctumas pasHOCTb MeXAy UsMepeHHbIM 1 cneundu-
LMPOBaHHBIM (HOPMUPOBaHHBLIM) 3HAYEHUSIMU.

3.6.2 norpewHocTb (error): PasHOCTb MeXay N3MepPeHHbIM 1 3TANIOHHBIM 3HAYEHUAMN.

[PykoBoacTteo ISO/IEC Guide 99 (VIM 2.16]

3.6.3 HeonpepgeneHHocTb (U3MepeHusn) (uncertainty (of measurement). HeoTpuuateneHbii napa-
MeTp, acCOLMNPYEMbIA C pe3yfbTaToOM U3MEepeHNs, XapaKkTepusyownii ANCNepCcuo 3Ha4YeHU, NpunucbiBae-
MbIX U3MEPSEMON BENUYUHE Ha OCHOBAHUWN AOCTYNHON UHbOopMaLmMK.

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

MpumeyaHue 1— HeonpegeneHHOCTb SBNAETCA BCErga NoNOXUTENbHOM BENUUMHON U 3anuceiBaeTcs 6e3
3Haka.

MpumeyaHune 2— HeonpegeneHHOCTb M3MEPEHUA HANPSIKEHUS He cneagyet nytaTtb C 40NYCTUMbIM OTKNOHE-
HNEM YKa3aHHOro NcrbltatesibHOro Hanps>XXeHus.

Mpumeyanune 3— JononHutensHas MHGOPMaLns AaHa B NpunoxeHusx A u b.

3.6.4 ctaHpapTHasi HeonpeaeneHHocTb U (standard uncertainty): HeonpeaeneHHocTb pesynbTata
N3MepeHusl, BbipaXeHHas Kak cpefgHekBagpaTuyeckoe ctaHaapTHoe oTknoHeHune (CKO).
[PykoBoacteo ISO/IEC Guide 98-3 (GUM 2.3.1)]

MpumeyaHnue 1— CraHaapTHasi HEONPeAENEHHOCTb OTHOCUTCS K OLEHKE N3MEPSIEMON BENUHMHBI U onpeae-
NAeTCA B eAMHULAX U3MEPSEMON BEMUUMHBI.

MpumeyaHune 2— B HEKOTOPbIX CryHasix MOXET GbITb MCMNONB30BaHA OTHOCUTENBHAA CTaHAAPTHANA Heonpe-
AeneHHOCTb namepennsi. OTHoCUTENbHAasA CTaHAapTHasi HEONPeAENEHHOCTb U3MepeHnst — 3To BeapaamepHast BenmumHa,
nony4eHHasi AeneHnem CTaHaapTHOW HEONPEAENEHHOCTU HA U3MEPAEMYIO BETNTNUNHY.

3.6.5 cyMMapHas cTaHAapTHasa HeonpeaeneHHocTb U, (combined standard uncertainty): Ctanpap-
THas HeonpeaeneHHOCTb pesynbTara U3sMepeHust, NONYYEHHOTo Yepes 3Ha4YeHUA ApYrnx BEMNUYMH, paBHas Mno-
NOXUTENbHOMY KBaApaTHOMY KOPHIO CYMMbl 4fIEHOB, NPUYEM YfeHbl ABNAIOTCA AUcnepcusiMM Umm
KOBapuaLMUAMN 3TUX BEMUYMH, B3BELLEHHBIMUA B COOTBETCTBUM C TEM, KaK pesynbTaT UsMepeHuin usmeHsieTcst
Npu U3MEHEHUN 3TUX BENUYUH.

[PykoBoacTteo ISO/IEC Guide 98-3 (GUM 2.3.4]

3.6.6 pacwupeHHas cTaHOapTHas HeonpegeneHHocTb U (expanded uncertainty): BenuuuHa, onpe-
Aensowasn MHTepBan BOKPYr pesynbTaTta U3MepeHuin, B npegenax KoToporo Haxoautcsa 6onbluas YacTb pac-
npeaeneHust sHa4YeHUI, koTopble Morin 6bl 6bITb 060CHOBaHHO NPUNNCaHBI N3MEPAEMON BENUYUHE.

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

NMpumeuvanne 1—TepMuH «pacluMpeHHasi HEONPEAENEHHOCTbY SIBNAETCA CaMbiM BNU3KMM MO 3HAYEHUIO K
ncnonb3yemomy paHee TepMuHy «obasi HeonpegeneHHocTby (overall uncertainty), koTopbin NPUCYTCTBOBaN B paHHWUX U3-
AAHNAX MEXAYHAPOAHbIX CTaHAAPTOB.

Mpumevanune 2— PeanbHoe, HO HEU3BECTHOE 3HAYEHME UCMBITATENBHOTO HANPSHKEHNA MOXET HAXOAUTHLCS
3a npegenamm gaHHoW HeoNPeaeneHHOCTH, NMOCKONbKY MMEeT MeCTO BEPOSATHOCTL oxBarta < 100 % (cm. 3.6.7).

3.6.7 koacdhduumneHT oxsarta k (coverage factor): Yucnoson KoappuUMEeHT, NCNONb3yeMbld Kak
MHOXWTErb NpU CYMMapHoW cTaHaapTHOW HeonpeAeneHHOCTU Ang Nony4eHna paclnpeHHon Heonpeae-
NEHHOCTN.

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

NMpumeuvanune—[na 95 %-Hol BEpOSTHOCTM M HOPMAarbHOMO (rayccoBa) pacnpegeneHns koshUUUEeHT
oxBata NpubnuanTensvHo k = 2.

3.6.8 oueHka HeonpegeneHHocTH no Tuny A (type A evaluation): MeTtof oLeH1BaHWA cocTaBnsoLen
cTaHAapTHON HeonpeAeneHHOCTM MyTeM CTaTUCTUYECKOro aHanMsa cepum HabniogeHuiA nsMepeHHbIX 3Hade-
HUIA.
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3.6.9 oueHka HeonpepeneHHocTu no Tuny B (type B evaluation): MeTtog oueHMBaHus cocTaBnsatowen
cTaHAapTHOW HeonpeaeneHHOCTU NoCcpeACTBOM APYrMX MeTOAOB, OTMUYHBIX OT CTaTUCTUYECKOrO aHanusa ce-
pu1 HabnoaeHNA.

3.6.10 npocnexuBaeMocTb (traceability): CBONCTBO pesynbTaTta U3MEpEeHUs UK 3Ha4YeHUsA 3TanoHa,
nocpeacTBOM KOTOPOrO OHO MOXET ObITb COOTHECEHO C 3asiBMIEHHLIMMU 3TanoHamu1, 06bIYHO HALMOHANbHBIMA
WU MeXxayHapoaHbIMU, Yepes HernpepbIBHYHO Lienb CPaBHEHWUM, KaXKaoe U3 KOTOPLIX UMEET yKasaHHble 3Have-
HUS HeonpeaeneHHOCTH.

[IEC 60050-300:2001, 311-01-15]

3.6.11 HauuoHanbHbIA MeTponoruyeckuin uHctutyt (HMU) (national metrology institute (NMI):
UHCTUTYT, akKkpeaUTOBaHHBIA HaUMOHaNbHLIM OpraHoM Mo akkpeauTauuv Ans passutus U3MepeHni n paspa-
60TKM HaUMOHaMNbHLIX CTaHAAPTOB NO U3MEPEHUIO OAHOW UK Bonee BENMUYMH.

3.7 OnpepeneHus, Kacalolwmecs UCNbLITAHUA U3MEPUTENbHLIX CUCTEM

3.7.1 kanu6poska (calibration): KanuGpoBka cpeacTs nsmepeHunii — COBOKYNMHOCTb OnepaLyit, KoTopble
cnyaT Ana yCTaHOBMEHNA NPy onpeaeneHHbIX YCIOBUSX COOTHOLIEHWUS MeXAay MoKasaHUsIMN U3MepUTenbHbIX
nNpubopoB NN N3MEePUTENbHBIX CUCTEM, U COOTBETCTBYIOLLIMMA 3HAYEHUSIMA BESIUYMH, BOCTIPOM3BOAUMBIX 3Ta-
FTIOHOM.

Llens kanubposku — onpeaeneHne AEUCTBUTENbHBIX 3HAYEHUA METPONIOrMYECKUX XapaKTepUCTUK
CpeqcTB U3MePEeHWiA U NpUHATNE BNaaesbLiEeM Ha OCHOBE MOMyYeHHbIX pe3ynbTaToB pelueHunst 06 nx npumeHe-
HUN.

MpwumeyaHun e — OnpegeneHne 3HaveHnsi MacluTabHOro ko3 ULMEHTa TaKKe SIBISIETCS NPeAMeToM Kanut-
POBKM.

3.7.2 TunoBble UcNbITaHusA (type test): McnbiTaHus, npoBeAeHHbIE Ha OHOM MU HECKOMbKUX o6pas-
Lax npoayKLumn ogHoro Tuna.
[IEC 60050-151:2001, 151-16-16]

MpumedaHne—[ns M3MepuTensHON CUCTEMBI NOAPA3YMEBAETCsl, YTO UCTILITAHUS NPOBOASTCS HA BCEX KOM-
MNOHEHTAaX CUCTEMbI OTAENMBHO UIMWU/U HA MOSTHOCTBIO YKOMIIEKTOBAHHONW M3MEPNTENBHON CUCTEME aHANOMMYHOR KOHCTPYK-
LMK C LeMnbHo MOMyYeHUst XapaKkTepucTUK Arsi paboumx yCrioBun.

3.7.3 npuemo-c0amoyHoe ucrnbimarus (routine test): UcneimaHusi, nposedeHHbie Ha KaxooM obpas-
ye 80 8peMs1 Unu/u nocrie e2o U320moseHUs!.
[IEC 60050-151:2001, 151-16-17]

IMpumeyaH ue— lNodpasymesaemcs, Ymo UCrbIMaHus MPo8odAMC Ha KaxxOoM U3 KOMITOHEHMO8 CUCMeMb]
omoenbHO unu/u Ha Kaxxooll MoMHOCMLH YKOMITIEKMOBaHHOU U3MepUmMensHOU cucmeme, C Uenbio Momy4YeHus Xxapakme-
pucmuk 0nsa paboyux ycrnosudl.

3.7.4 skcninyamayuoHHOe nepsu4Hoe ucnbimaHue (performance test): McnbimaHue ykoMrnekmo-
8aHHoU uaMepumersnsHol cucmeMsi ¢ Uerbio onpedernieHuUs ee xapakmepucmuK 8 yCriosusix aKcrnyamayuu.

3.7.5 akcnnyamayuoHHas nepuoduyeckasi nposepka (noeepka) (performance check): YnpouweH-
Hoe ucrisimarue, rMposoduMoe C Uelbio 2apaHmupo8ams COOMEEMCMaUe Xxapakmepucmuk fociedHUM K-
ryamayuoHHbIM UCTbIMaHUSIM.

3.7.6 KkoHmponbHas 3anucb (reference record) (MonbKO NpU UMYIIbCHBIX USMEPeHUsx): 3arnucs,
clenaHHasi npu crneyuguuuUpo8aHHbIX YCII08USIX IKCIITyamayUOHHbIX UcnbimaHull Ons cpasHeHUs ¢ pesy/ib-
mamamu, komopsie bydym 3apeaucmpuposaHs! fipu Nocredyrowux UCbimaHuaX UM npoeepKax e aHarsno-
2UYHbIX crieyuhuluposaHHbIX yCI08USIX.

MpumeyaH ue— KoHmponbHasi 3aruch 4acmo Ha3bi8aemcest «OMeyamKoM Xapakmepucmuku» U 4acmo uc-
nons3yemcs 0ng omenexuearus OuUHaMUKU usmereHul xapakmepucmuk. [Ipu U3MepPeHUsIX UMITYIbCHO20 HAMNPSKeHUs
€20 06bI4HO 110f1y4am 110 pe3synbmamam U3MEPEeHUs MePexo0HbIX Xapakmepucmuk (cM. npunoxerue B).

4 KBanudmkaumoHHble npoueaypbl NPUMEHUTENLHO K U3MEPUTENbLHbLIM
cuctemam

4.1 O6wue NpUHLUNBLI

Kaxxaas nsmeputenbHasa cuctema AofkHa noasepraTbCcs 3aBOACKUM UCNbITAHUAM, 3a KOTOPLIMU cneay-
IOT 3KCMyaTauuoHHbIE MEePBUYHbIE U NOBTOPHbBIE UCTIBbITaHUS (MEPUOANYHOCTL CM. 4.2), a Taloke aKcnnyaTtauu-
OHHble Mepuoanyeckue NpoBepku (MOBepku) B TeueHUe Bcero cpoka cnyx6el (nepuognuHocTb cm. 4.3).
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3aBoackue UCTbITaHWUS BKHOYaoT TUMOBbIE UCNbITAHNS (MCMbITAHWUS COCTaBHbLIX KOMNOHEHTOB UNW/U N3MepU-
TelbHON CUCTEMbI TaKOW XKe KOHCTPYKLMN) U NPUEeMO-CAATOUHbIE UCNbITaHWUS! (MCMbITaHWUA Ka)Kaoro COCTaBHOMO
KOMMNOHEHTa UM U3MEPUTENLHON CUCTEMBI B LIeSIoM).

SKcnnyaTaunMoHHble UCMBbITAHNA U 3KCnyaTauuoHHbIe MPOBEPKU (MOBEPKWU) XapaKTepuCcTUK noaTeep-
XOAtoT, YTO JaHHas usMepuTerbHas CUCTEMa COOTBETCTBYET yKazaHHbIM AnanasoHam U3MepeHus, yCroBuam
aKcnayaTauun, a MacwTtabHbln koadrLUMEHT ocTaeTcs HeU3MEHHbIM.

Mpy 3TOM OCHOBHbLIMU TPeBOBAHUAMU K YCTPOUCTBY NpeobpasoBaHusl, cucTeMe nepeaavn UsmMepsaeMoro
curHana v usmeputensHoMy NpUbopy, UCMOMb3YEMbIM B COCTABE M3MEPUTENbHOW CUCTEMBI, ABMAETCA UX CTa-
6unbHOCTb B Npeaenax cneunguLMpoBaHHbIX Anana3oHoB B pabounx ycrnosusx, T. . MacwTaGHbIn koaddu-
LMeHT N3MepuTeribHOM CUCTEMBI JOIMKEH OCTaBaTbCsl CTAbMIbHBIM B TeYEHME KakK MOXHO 6onbluero nepuoga
BPEMEHMU.

MpunucarHbIi MacwTabHbn KodtdULNEHT N3MepPUTENbHON CUCTEMBI ONpeaernseTca Npu 3aBOACKUX
MCMbITaHWSAX MOCPeACTBOM ee KannbpoBsku. Monb3oBaTtenb Npuy 3akase A0SPKEH oNpeaenuTb TeCThl, AaHHbIe B
HacTosilleM cTaHgapTe, Ans TOro 4Ttobbl kBanudbuumMpoBaTb (cepTUUMUMPOBaTL) CBOK WU3MEPUTENbHYIO
cuctemy(bl).

AnbTepHaTMBHO MOfb30BaTeNb MOXET NPOBECTU 3KCMMyaTaLuUoHHbIe UCTLITAHUSA C MOMOLLbLIO HALMO-
HanbHoOro metponornyeckoro HcTUTyTa (HMW) nnu ¢ nomolubio kanubpoBouHoi nabopaTopuu, akkpeauTo-
BaHHbIX Ha MpaBo npoBedeHUsl Takux paboT. PesynbTaTbl UCMLITAHWIA 4OMMKHBLI 6bITb 3aperncTpupoBaHbl B
nacnopTe U3MepuTenbHOW CUCTEMBI.

KanubpoBku 4OMmKHbI UMETb MPOCNEXNBAEMOCTb OT HaUMOHAaNbHBIX UMW MeXayHapoaHbIX 3TanoHOB.
Monb3oBaTenb AomKeH ObITh YBEPEH, YTO AaHHblIe KannBpoBKM NPOBOAATCA KOMNETEHTHLIM NEPCOHaNoM ¢ UC-
Monb30BaHNEM 3TanoHHbIX U3MEPUTESNIbHBIX CUCTEM U COOTBETCTBYIOLMX METOAOB.

MpwumeyaHue— Kannbposku, npoeeaeHHsie HMU nnn naGopartopuen, akkpeauToBaHHON Ha NPaBo Nnposese-
HWSA Takmx paboT, CYNTAIOTCS NETMTUMHBIMK, €CNIN OHU UMEIOT NPOCNEXNBAEMOCTb CBOMX 9TaNOHOB K HaUMOHasbHbIM
n/Mnn MexagyHapogHbIM aTarnioHam.

4.2 I'pacduk npoBeaeHUA IKCNNyaTaLUOHHBIX UCNBITAHUNA

Ona obecneveHunsi rapaHTUPOBAHHON TOYHOCTU U3MEPUTENbHON CUCTEMEI, ee NPUNUCcaHHbIN MacluTab-
HbI KO3 pULMEHT(bI) OKEH NOATBEPKAATLCA pesyribTaTaMuy 3KCMyaTauuoHHbIX UcnbliTaHuin. MHTepsan
BpEeMeHW Mexady 3KCniyaTauMOoHHBIMU UCTIbITaHUAMKU OOMKeH 6a3MpoBaThcs Ha OueHKe AWHAMUKU ee cTa-
6unbHocTU. PekomeHayeTcsl, UToObl 3T UCTIbITaHUSA MOBTOPSASIUCH EXXEr0AHO, HO HE MeHee OAHOrO pasa B NSATb
ner.

M pumevyaHne — Bonbwme WHTEepBarsbl Mexay 3kcnnyataunoHHbIMU UCTIBITAHUAMU MOTYT YBEINUYUTb PUCK HE-
BbISIBMIEHHbIX N3MEHEHWI B M3MepVITej'IbHOI7I cucreme.

OkennyaTaunMoHHble UCMbITaHWUSA Takke AOMMKHbI MPOBOAUTLCS MOCIe KanuTanbHOro peMoHTa usmMepu-
TeNbHON CUCTEMbI 1 KaXKAbIN pas, korga usMmeputerbHasi cucTemMa JoJKHa NPUMEHSATLCS B HeCTaHAapTHOM AN
Hee cxeMe, He yKasaHHOM B PyKOBOACTBE N0 ee NPUMEHEHMIO.

MpoBeaeHWe sKkcnyaTaLUMoHHBIX UCMIbITAHUIA TpebyeTcsl U B TOM criyyae, Korga aKcrslyataumMoHHasa npo-
Bepka nokasana, YTo NpUnMcaHHbIi MaclTabHbIA KOo3hULMEHT ABNSIETCS OLUMBOYHBIM, MPU 3TOM NPUYNHA
3TOro U3MeHeHWs AorkHa bbITb UccregoBaHa A0 NPOBeAeHUS SKCNyaTaLMOHHBIX UCTbITaHWUA.

4.3 pacduk npoBeaeHUs aKcNIyaTaLUOHHbIX NPOBEPOK (NOBEPOK)

OkennyaTaunMoHHble MPoBepKX (MOBEPKU) AOIMKHBLI MPOBOAUTLCA Yepes UHTepBarbl BpeMEeHW, KOTopble
onpeaensaTCs Ha OCHOBE aHanuvaa AaHHbIX, 3aperMcTpUpoBaHHbIX B MAcnopTe U3MepuTensHOU CUCTEMBI, MO-
3BOJIAIOLLMX OLEHUTL ee cTabunbHOCTb. MIHTepBan BpeMeHu mMmexay nocnegHuM akcniyaTauMoHHbIM ucnbiTa-
HWeM Unn rnocriegHemn aKennyartayumoHHOM NPoBepPKon (MOBEPKOM) He AOSMKEH NpeBbIllaTh OAWH roA.

YUTo6bl NocneanTb 3a cTabUNbHOCTHIO HOBOW MMM OTPEMOHTUPOBAHHOW U3MEPUTENBHON CUCTEMBI, 3KC-
nryaTauloHHbIe NPOBEpPKM (MOBEPKX) crieayeT NPoBOAUTL Yepes KOPOoTKNe MHTepBarbl, 4N TOro Ytobbl Npo-
cneguTb ee cTabunbHOCTb.

4.4 Tpe6oBaHMA K NnacnopTy U3MepUTENbLHON CUCTEMBI

4.4.1 CoaepxaHue nacnopta U3MepuTeribHOM CUCTEMBbI

Pe3ynbTaTbl BCEX NCMbITAHUIA 1 MPOBEPOK (MOBEPOK), BKMOYas YCNOBUSA NP KOTOPLIX 3TU pesyrnbTaThl
6bINy NonyYeHbl, AOMMKHLI COAePXKaThCs B NacnopTe M3MepuTenbHON cucTembl (Ha GyMakHOM unu/u anek-
TPOHHOM HOCUTEre, B COOTBETCTBUN C TPeBOBaHNAMU MEHeJ)KMEeHTa Ka4yecTBa UM MeCcTHbIMU Npasunamm),
pa3paboTaHHOM W 3anofHAeMoM nonb3oBaTtenem. MacnopT M3MepUTENbLHON CUCTEMBI AOMMKEH BKITIOYATb KOM-

8



roCT P 55193—2012

NOHEHTbI U3MEPUTENLHOW CUCTEMBI C UX MAEHTUUKaLMeR 1 JorbkeH BbiTb CTPYKTYPUPOBaH Takum o6pasom,
yToGbl XapaKTepUcTUKN M3MEPUTESIbHON CUCTEMBI MOXHO BbINo MpocnexmnsaTsb.

MacnopT M3MepUTeSIbHON CUCTEMBI A0MMKEH BKMOYATb CrieflyoLlyo Hdopmauunio:

- oblee onuMcaH1e U3MepUTENbHON CUCTEMBI;

- pesynbTaThbl TUMOBLIX U NPUEMO-CAATOYHBLIX UCTILITAHWIA YCTPoUcTBa NpeoBpasoBaHus, cucTembl (em)
nepeaayv UsmepsieMoro curHana, nsmeputenbHoro npuéopa(os) U, ecn NPOBOAUUCL, Ha U3MEPUTENbHYIO
cucTemy B LiENoM;

- pesynbTaThl 3KCMyaTaLMOHHBIX UCMBITAHNIA U3MEPUTENBHON CUCTEMBI;

- pesynbTaTbl 3KCMITyaTaLMOHHBIX NPOBEPOK (MOBEPOK) U3MEPUTENBHON CUCTEMBI.

M pwumeyaHune— OnucaHme n3MepuTENbHON CUCTEMBI OOLIYHO BKIIOYAET AATY U3rOTOBNEHWS U YCNOBUS NPU-
MeHeHMs1, Takme Kak HomMHarnbHoe pabovee HanpspkeHwe, hopma U3MepsieMon BOSNHbI UKW BOMH, AXanasoH(bl) Nepexrio-
YeHus, Bpems paboTbl M crneuudUUMPOBaHHAsA YacToTa MNPUIOKEHWS MUMNYNbCHOTO HanpskeHws. [na MHomx
M3MepUTEerbHbIX CUCTEM MHADOPMAaLMS O CUCTEME COeANHEHWI, TAKUX KaK MOABOA BbICOKOrO HANPSKEHUS U pacnonoXeHne
KOHTYpa 3a3emrieHus], ABNseTCs JOCTaTo4HO BaxxHOW. Ecnun TpebByeTcs, ToO NpuBOANTCA Takke ONUCaHNE Ha KOMNOHEHTbI
M3MepUTENbHON CUCTEMBI, BKITIOYast, HAaNpUMep, TUN U UX NPUHAANEXHOCTb K UBMEPUTENBHOW CUCTEME.

4.4.2 UcknwouyeHust

Ha nameputenbHble CUCTEMBI UM NX KOMMNOHEHTLI, N3roTOBMEHHbIE A0 AaTbl U30aHUA HACTOALLEro CTaH-
AapTa, MOryT He pacnpocTpaHaTbC TpeboBaHUA Ha HEKOTOPbIE MYHKTbI TUNOBBIX U NPUEMO-CAATOYHBIX UCTIbI-
TaHWn. B aToM cny4vae akcnnyaTauMoHHbIE UCIBITAHUS W NPOBEPKU, NpoBeAeHHbIe B COOTBETCTBUM ¢ Donee
paHHUMU U3AaHUSIMU CTaHOapTOB, CYUTAOTCH AENCTBUTENLHBIMA NPU YCNOBUU, YTO OHWU NOATBEPXKAAIOT CTa-
6unbHOCTb MacwTabHoro koadduumeHTa. PesynbraTbl 3TUX NpedblayWiMx UCIBITAHUA U NPOBEPOK Takke
BHOCATCS B MAcnopT U3MepUTENbHON CUCTEMBI.

Ons usmepuTenbHbIX CUCTEM, BKIOYAIOLLNX B3auMo3aMeHsieMble eauHNLbI 060pyaoBaHNs, MOXeET BbITb
N3roTOBMNEH eANHbIA MacnopT N3MePUTENbHON CUCTEMBI, BKIIOYAIOLWWIA BCE BO3MOXHbIE kKoMBUHaLWKN, C MUHK-
MarnbHbIM Ay6npoBaHuemM. B yacTHocTU, Kaxkgoe npecbpasoBaTtenibHoe YCTPOMCTBO AOMKHO GbiTh onMcaHo
OTAEenbHO, a cUCTEMbI Mepeaayn U3MePsSemMoro curHana U uaMeputenbHble Npubopbl MOryT BbiTb ykasaHbl
0606LeHHo.

4.5 YcnoBus akcnnyatauuu

NamepuTensHas cuctema gomkHa 6blTb NoaktoveHa HENOCPEACTBEHHO K BBOAAM UCTLITYeMOro oo bek-
Ta Unn Takum o6pasom, UToObl PasHOCTL (NadeHne ) HanpshkeHNs Ha BBOAAX UCTIbITYeMOro oGbekTa U usmepu-
TenbHOW cucTeMbl 6bina 6kl HE3HAYUTENBbHOMN.

MpumedyaHue 1—TIlapasamTHasa CBA3b MEXAY UCMbITATENBHON U U3MEPUTENBHON LENSIMU AOMKHA GbITb MUHN-
MU3NPOBaHa.

MpumedaHue 2— VamepuTenbHasi cUCTEMa Ansl UBMEPEHUS] TOKOB JAOIDKHA NOAKIIOYATLCA NOCneaoBaTenb-
HO K UCMbITbIBaEMOMY 0O beKTY.

N3mepuTenbHasa cucteMa OOMKHa MMeTb HeonpeaeneHHOCTb B npederiax, HOPMUPOBaHHLIX B HAcTOS-
LeM cTaHadapTe, B 3a4aHHbIX paboyeM gnanasoHe U pabounx yernoBusix, NPMBEAEHHbIX B NacnopTe UsMepu-
TenbHOW CUCTEMBI, 8 TaKKe B OTCYTCTBME BMAXHOCTU U 3arpsi3HEHMUs.

Ecnu He onpeaeneHo nHave, TO U3MepPUTENbHBLIE CUCTEMBI NOCTOSAHHOTO, NePEMEHHOr0 HaNPSXKEHWUNA, a
TakKe TOKOB A0SKHbI BbITb CPOEKTUPOBaHbI A9 HeNpepbIBHOTO pexuma paboTel. B npoTuBHOM cnyyae, Bpe-
Ms paBoThl TaKUX M3MePUTENbHBIX CUCTEM AOMMKHO BbITh yKasaHo.

MpumeyaHune 3 —PekomeHgyemoe MUHUMAIIbLHOE HeNnpepbIBHOE Bpemsi paboTbl — 1 vac.

ana MMNYNbCHOIro HanpPAXeHnAa 4oJmKHa ObITb YKa3aHa MakcMmaribHaAa CKOpoCTb noga4vn UMnyInbCoB.

Mpumeyanune 4 —PekomeHgyemoe MUHUMArbHOE 3HAYEHNE MaKCUMarbHOW CKOPOCTU NOAaYN — OAWH UMK
ABa UMNynbcCa B MUHYTY N BbIGMpaeTCFl B 3aBMCUMOCTHN OT yKa3aHHOIro gnanasoHa npeoGpasoBaTeanoro yCTpoﬁCTBa.

Anana3soH ycnosun akcnnyaTaumum Ana KOMAOHEHTOB U3MepUTENbHOW CUCTEMbI AOMKEH COOTBETCTBO-
BaTb TpeGoBaHUAM HAcTosALero cTaHaapTa.
4.6 HeonpeneneHHocTb

HeonpeaeneHHOCTL BCeX U3MepeHUn, caenaHHbIX B paMKax HacTosLero ctaHaapTa, 4oikKHa cooTBe-
TCcTBOBaTb pekoMeHAauusam PykosoacTtea ISO/IEC Guide 98-3.

MeToaunkun oLieHKU HeonpeaeneHHOCTeN, NpeAcTaBeHHble B HacTosILLEeM cTaHgapTe, B3siTbl U3 PykoBo-
Aactea ISO/IEC Guide 98-3. 3Tn ynpolieHHble METOAUKK, NpUBEAEHHbIE B pasaene 5 HacTosulero ctaHaapTa,
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MOXHO CYMTaTb AOCTATOYHbIMA Ansi NPUBOPOB U U3MEPUTENBHBIX Lenei, U OHU OBbIMHO UCMONbL3YHOTCA NPU
NpoBeAeHNN BbICOKOBOSIbTHBIX WUCMbITAHWA, KpOMe TOoro, nonb3osateny MoryT BbibpaTb U3 PykoBoacTBa
ISO/IEC Guide 98-3 gononHuTenbHble METOAbI, HEKOTOPLIE U3 KOTOPLIX ONUCAaHLI B NpUnoxeHusax A n b.

Kak npaBuno, 3a uamepsiemyto BENMYMHY NpUHUMAaT MacluTabHbli koadhhUUNeHT namepuTensHon cuc-
TEMbI, HO B HEKOTOPBIX CTy4asix MPOBOAAT MSMEPEHNA APYrUX BENUYNH, TAKAX Kak BpeMeHHbIe napameTpbl M-
NyIbCHOMO HaMPSXKEHUs1 U X COOTBETCTBYIOLUME NOrPELLHOCTU.

Mpumevanune 1—[Ona oraenbHbix npeobpasoBaTenbHbIX YCTPOWCTB CYLIECTBYIOT Apyrue obwenpuHaTbie
n3mepsemMble BeNnuuuHbl. Hanpumep, Aenutenb HanpskeHns xapakrepuayetcs ko3 OULUMEHTOM AENEHNA U ero Heonpe-
AeneHHocTbio B paboyeM AnanasoHe namepeHuid. TpaHchopmaTop HanNpsHKEHUs XapakTepusyeTca macwTabHbIM Koad-
UuneHTOoM, yrnom as3oBoro caABUra n UX COOTBETCTBYIOWMMUN HEONPEAENEHHOCTAMM.

B cootBeTCcTBUM ¢ PykoBoacTBoM ISO/IEC Guide 98-3 HeonpeaeneHHOCTb U3MepeHNs paccHnTLIBaeTCs
nocpeacTBOM KOMBUHALIMM COCTaBMSIIOLIMX HeonpeaeneHHoCTH No Tuny A n no tuny B (cm. 5.10, 5.11 1 npuno-
xeHune A). CocTaBnsiiome HeonpeaeneHHoOCTU onpeaensoTca No pesynbTataM UsMepeHui, U3 pykoBoaCTB
Mo aKcnnyaTauuum, cepTudukaToB KanubpoBKM U MO 3HAYMMBIM pe3ynbTaTam OLEeHKN BUAIOLWMX (haKkTOpOB BO
BpeMs nNpoBefeHus usMepeHuid. Hanpumep, cornacHo pasgeny 5, Takumu BnvsiiowuMmn chaktopamu MoryT
6bITb TEMNepaTypa 1 BnusiHie 6rmsoctu okpyxarLwmx o6bekTos. Ecnm Heobxoaumo, To MoryT 6biTb ao6Gasne-
HbI U Apyrue BnusitoLumMe hakTophbl, TaKue Kak, Hanpumep, orpaHnYeHHas paspellatoLas cnocoGHOCTb U3Mepu-
TenbHoro npubopa.

NMpumeyanune 2— Pa3spewenne nuameputenbHoro npuéopa, orpaHnHeHHoe, HanpyuMep, OA4HUM U HECKOSb-
KUMM 3HAYMMbBIMN YMCIIAMU, MOXET BbiTh CYLLLECTBEHHBIM UCTOYHUKOM HEOMNPEAENEHHOCTH.

OGbIMHO BO BpeMsl UCMbITaHUSA MPUKNaabIBAaeMbIM HanpshkeHNeM, NOMUMMO HeonpeaeneHHOCTU Mac-
wrabHoro koadduumeHTa, ykasaHHOW B cepTudmkate kanmbposku, NONYYEeHHOW Npu ero kannbposke, ewwe
Heo6X0AMMO YYUTLIBATb U AONOMHUTENbHbIE BAUAOWME (hakTOpbl C TeM, YTOObI MONy4YnTh HeonpeaeneHHOCTb
N3MepeHNa 3HaYEHUsI UCTILITATENBHOTO HaNPAXEHNUA.

HekoTopble pekomeHAaLum Nno onpeaeneHntio COCTaBNAIOLWNX HeonpeaeneHHOCTH, KOTopble HeoGXxoau-
MO Yy4UTBIBATb, U NX KOMBUHaLUMK, AaHbl B pasgene 5 npunoxeHun A n b. HeonpegeneHHocTb gomkHa BbITb
[JaHa B BuAe pacLUMpeHHOoN HeonpeaeneHHoCTU C BepOATHOCTBIO 0XBaTa NpUbnnanuTensHo pasHoi 95 %, cooT-
BETCTBYtOLLEN KOodhpULIMEHTY OXBaTa k = 2, Mpyn HOPMasbHOM 3aKoHe pacnpeaeneHusl.

MpumedyaHne 3 — B HacTosiWem cTaHgapTe HEONpPeaAeneHHOCTN MacWwTabHoro koadduumneHTa u nsmepsie-
MOro HanpsikeHus (cornacHo 5.2—5.10) BblpaxatoTcsi OTHOCUTESbHLIMY HEONpPeaeneHHOCTAMU BMeCTO abCOMNOTHBIX He-
onpegeneHHocTen, paccMoTpeHHbIX B Pykooactee ISO/IEC Guide 98-3. lNpumep HenocpeacTBEHHOIO NMPUMEHEHUS
PykoBogctea ISO/IEC Guide 98-3 n paccmoTperne abCoMiOTHBIX HEONPEAEneHHOCTel AN BPeMeHHBIX MapameTpos
npeactaerneHsl B 5.11, a Takke B npunoxermsx A n b.

5 WUcnbiTaHusa 1 Tpe6oBaHMA K NCNbITaHUAM CepTUULIMPYEMON
M3MepUTENbHON CUCTEMbI U €€ KOMMOHEHTOB

5.1 O6wue TpeboBaHuA

MpunucaHHeIn MacwTabHbIA k03 PULNEHT U3MEPUTENBHON CUCTEMBI AOMXKEH ObITh onpeaeneH npu ee
KannbpoBKe B COOTBETCTBUMU CO cneLudukalmnen 3aBoaCcKnX UM aKenyaTaunoHHbIX UCbITaHuiA. Mpunucax-
HblA MacTabHbIN KOahPULMEHT aBNAeTCA eANHCTBEHHBIM AN crnelunbUuLMpoBaHHOro AnanasoHa usmepe-
HMsA. Mpy HeoBxoANMMOCTU MOXET BbiTb MPUHATO HECKOMNbKO pabounx AManasoHOB U3MEpeHUst ¢ pasHbiMU
mMacwTabHbIMK koathuLneHTamu.

Takke UCrbITaHNA UMMNYIbCHON N3MEPUTENbHON CUCTEMBI AOMKHBI MOKa3biBaThb, YTO ee AnHaMu4eckune
XapaKTepUCTUKN COOTBETCTRYIOT CneLnpuLMpoBaHHBIM N3MEPEHUAM U YTO YPOBEHb KaKUX-Nnbo NomMex MeHb-
LWe AoMNyCTUMbIX Npeaeros.

U3-3a kpynHorabapuUTHbIX pasmepoB oGopyaoBaHMs U cneundnyeckmx YCrnoBria akecnyaTaummn, npea-
MOYTUTENbHO NPOBOAUTL UCNBITaHUsI (KanMbpoBKy, NoBepky) pabodeln U3MepuTensLHOM CUCTeMbl Ha MecTe ee
aKcnyaTaumMm nocpeAcTBOM CIIMYEHNUS C 3TANTIOHHON U3MepPUTESNBHON CUCTEMOIA.

ManorabapuTHble N3MEpPUTENbHBIE CUCTEMBI U UX KOMMNOHEHTBI MOTFYT ObITh TPAHCMOPTUPOBaHbI B ApY-
ryto nabopatoputo 4N UCMbITaHWIA (KanMbpoBKK, MOBEPKX) NO aHanornyYHbIM YCIOBUAM aKCryaTaLmum, cxeme
1 NPW YCINOBUK, YTO UCTILITAHUSA Ha MOMEeXW Npn HeOBXOAUMOCTM NPOBOAATCSA Ha MecTe aKenyaTtauum obopy-
AoBaHus.

10



FOCT P 55193—2012

Ecnu npeobpasoBaTenbHoe yCTPONCTBO NoABEPKEHO BAUSHMIO achdpekTa BNM30CTn OKpyKatoLmx o6b-
eKTOB, ONpeaenseTcs U BHOCUTCS B NacnopT AnanasoH JOMYCTUMbIX 3Ha4YEHUA PacCTOAHWIA, MPU KOTOPBIX Npy-
nucaHHbIN MaclTabHbln koadduuneHT octaeTcs B gonycke. MoryT 6biTe yCTaHOBMEHb!I OAUH UM HECKOMbKO
ANanasoHOB AOMNYCTUMBIX PacCTOSIHAN A0 GnvkalwmMx oObeKToB M COOTBETCTBYHOLWMX MM MaclTabHbix
KO3hpULNEHTOB.

MacLuTtabHbln koadbpuLMeHT cepTUdMUMPYEMOI N3MEPUTENBHON CUCTEMBI AoMkeH ObiTh onpeaeneH B
cneumMdnLMpoBaHHOM AuanascHe U3MEPEHUA NpeanoyTUTENbHO METOAOM CITMYEHUsI C 3TanoHHOW U3Mepu-
TenbHoW cuctemon. OgHako aTanoHHas u3mepuTenbHas cructema He Bcera npuemnemMa 4ns BbICOKUX Hanpsi-
XKEHWN, NOSTOMY CIIMYEHUSI MOTYT NPOBOAUTLCH U MpU HanpsbkeHUsx Huxke 20 % oT cneunduumnpoBaHHOro
AvanasoHa U3mepeHuin, Npy ycnosuu, 4to byaeT npoBedeHo onpedeneHne NMHENHOCTU cepTUdULMPyeMOit
N3MEepUTESbHON CUCTEMbBI OT 3TON TOYKN A0 BEPXHEN rpaHuLbl ee cneumduunpoBaHHoro paboyero guanasoHa
nsmepeHuin. nsa Takoro criydas MoxeT 6biTb UICMONb3OBaH OAUH U3 MeTOAOB, NPeAcTaBneHHbIX B 5.3.

Bce o6opyaoBaHue, ncnonb3yemoe Ans onpegeneHnst MacwtabHbIX KO3 ULMEeHTOB N3MepPUTENbHBIX
cucTeM, 4OIMKHO UMETb KannmbpoBKX (MOBeEpPKM), MPOCeXNBaeMble OT HaLMOHaMNbHbIX UN/U MeXOyHapoaHbIX
3TanoHoB.

MpwumMedyaHue— Kanubposky, npoeegeHHyto HMU nnu nabopatopvell, akkpeaAMTOBaHHbIMU Ha AaHHble BUAb!
paboT, cunTaloT NPOCNEeXNBaeMoON K HaUMOHalbHbLIM UNW/M MEXAYHapOAHbIM 3TarnoHaMm.

YcnoBus, 3Ha4yuMble Ans pesynbTaTa Kanubposky (MoBepkn) cepTndnLMpyemMoii M3MeprTerbHON cucTe-
Mbl, AOMKHBI ObITb YKasaHbl B NacnopTe M3MepuTenbHON CUCTEMBI.

5.2 KanubpoBka — onpeaeneHue maclitabHoro koadgpduumeHTa

5.2.1 Kanu6poBka cepTudmnumpyeMbiX U3MepUTeNbHbIX CACTEM METOAOM UX CIUYEHUA ¢ 3Ta-
NOHHOMN N3MepUTeNbHON cMcTeMou (NpeanoYTUTeNbHbIA MeToA)

5.2.1.1 MeTop cnuyeHus

MacwutabHble koadhdULMEHT(bI) onpeaensatoT(ca) AN NOMHOCTLIO YKOMMNEKTOBAHHOW N3MepPUTENbHON
CUCTEMbl METOAOM €€ CIUYEHWs C STarloHHON N3MEePUTENbHON CUCTEMOIA.

BxoaHoe HanpsikeHWe, MCNonNb3yeMoe Npu KanMbpoBke, A0MKHO BblTb HANPSXKEHNEM TOrO Xe TUNa, Yac-
TOTBI 1 POPMBI CUrHana, Kak v npeanucaHHoe usmepsemoe HanpsbkeHue. Ecnu ato ycnoBue He MOXeT BbiTb
BbINOMHEHO, TO B 3TOM CrlyYae HeoBX0AMMO OLEHUTb BRUSIHUE AOMOMHUTENbHBIX COCTaBMAOLLMUX OTHOCUTE b-
HOWM HeonpedeneHHOCTH.

Mpn cnnyeHnn aTanoHHas nsmepuTensHas cuctema, npocnexunsaemas ot HMWU, gormkHa 6biTb nogknio-
YeHa napannensHo ¢ Kanmbpyemoil nameputensHoi cucteMoi. CneayeT cobnoaaTb OCTOPOXHOCTb U u3GeraTtb
coeanHeHWiA Yepes Lienb 3aseMieHns Mexay npeobpasoBaresibHbIM YCTPOMCTBOM(aMu) 1 cucTemoin(amm) usme-
peHus. Pernctpauus peaynbTaTos ¢ 06erx cuctem JormKHa Npon3BoAUTLCS O4HOBPEMEHHO. 3HaueHue BXO4HON
BEMUYMHbI, NMOMYYEHHON MNMPU KaXKA0M U3MEPEHUN 3TaNloHHOW U3MEPUTESIbHON CUCTEMON, AeNUTCA Ha COooTBe-
TCTBYIOLLIEE 3HAYEeHWe, NoslyYeHHoe C U3MepUTENbLHOro NpMbopa UCNbITYEMON CUCTEMBI 4111 NOMyYeHUs 3Haue-
Hua F, T. e. ee macwrabHoro koadduumeHTa. Mpoueaypa nosTopsieTcs n pas Ansl NONy4YeHUs cpegHero
3HavYeHns Fg MacLuTabHoro koacduLmeHTa UCNLITYEeMON 3MEePUTENBLHON CUCTEMBI AAMNS 32[1aHHOMO YPOBHA Ha-
npsbkeHus U, CpefHee sHaueHue paccumTbiBatoT no (opmyrne

1
Fg = ;ZFIQ
i=1

CpeaHexsafpaTiieckoe CTaHAApPTHOE OTKIIOHEHUe S, 3HaueHUst MacLTabHoro koaduumeHTa F, pac-
cuYnTBLIBaOT No hopmyne

a OTHOCUTESIbHYHO CTaHAAPTHYH HEOMPEeAENIeHHOCTb Mo TUMy A, U , CPeaHero sHauyeHus MacluTabHoro koad-
tuumeHTa Fy, paccuuTbiBaoT no (opmyne, NpeacTaBeHHoN B NPUIOKEHUM A HacTOALEro cTaHaapTa, T. e.

MpumevyaHue 1— O6bMHO AOCTATOYHO N = 10 U3MEPEHHbIX 3HAYEHWIA.
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MprvmeyaHune 2 —[ns n3vepeHns NOCTOAHHOIO U NePeMeHHOro HanpPsiKeHWI criegyeT NPUNOXUTL HaNpsKe-
HWe 1 3aperncTpupoBaTh N N3MEPEHHbIX 3HAYEHUIM, UMK NogaBaTh HANPSPKEHWE N Pas, KaxXabl pas permcTpupysi U3MepeH-
HOe 3HaueHue. [iNs UMNYNbCHBLIX HANPSHKEHUIM M3MEPSAIOT N NPUMNOXEHHBIX UMIYIHCOB.

UsmepuTensHasi cucteMa ¢ HeckonbKUMM crneunduummpoBaHHeEIMU pabounMm guanasoHammn U3MepeHus
(Hanpumep, AennTenb HanpsXKeHUs C HECKOMbKNMM HU3KOBOSbTHBIMM NiieYamMun) U pasHbIMU cucTemMamu ne-
peaayn nsMepAaeMoro curHana goskHa 6biTb kannbposaHa Ha KaxkaoM AnanasoHe U Ans Kak4on cucTemel ne-
pefadn usmepsiemMoro curHana. MsmeputenoHble cUCTEMbl C BTOPUYHBLIMUA aTTeHaTopamn MoryT ObiTb
KannbpoBaHbl TONbLKO AMst 04HON KOHbUrypaLmMin, NPy YCroBUK, YTO NPU APYTMX KOHUIypaLmsax 1 npn apyrux
UCMbITAHUAX Harpyska Ha Bbixode npeobpasoBaTeflbHOro YCTPOWCTBA OCTaeTCA MOCTOSIHHOW. Ans Takux
CrydaeB MOonHbIA AnanasoH BTOPUYHOro aTTeHaTopa(oB) 4o/mkeH 6biTh KannbpoBaH oTAeNbHO.

MacwwTabHbIn KoadhduumeHT aomkeH BbiTb onpeaeneH B npeaenax cneunduumMpoBaHHoro guanasoHa
N3MepeHUs OAHUM UM HECKONBKNMU MeTodaMu, onucaHHbiMn B 5.2.1.2 (npegnoyTutensHo), 5.2.1.3 1 5.2.2.

5.2.1.2 Cnu4eHUA B NONHOM cneLUpULMPOBaHHOM Auana3oHe U3MepeHUn

OTOo UCnblTaHWe BKNoYaeT oAHOBPEMeEHHoe onpedeneHne MaclwTabHoro koadduumeHTa 1 onpegene-
Hne nuHenHocTU. OnpedeneHne MacwTabHoro koadduuneHTa 4OmMKHO BbiTh caenaHo MeTodoM Henocpe-
ACTBEHHOro CNNYeHUs ¢ 3TanoHHON N3MEePUTENIbHON CUCTEMON Ha MUHUMATBHOM N MakCUMaribHOM YPOBHSX
npuHaToro pabo4vero ananasoHa U3mMepeHus, 1 eLle No KpalHen mepe B Tpex, NpnbnnMauTensHo pasHo pacno-
NOXEHHBIX MPOMEXYTOUHBIX 3HAYEHUAX (PUCYHOK 2). MNpn 3TOM NpUnNncaHHbld MaclTabHbIN koadduLneHT F
NPUHUMAaIOT PaBHBIM CPeAHEMY 3HauYeHUIo BCeX MaCILTabHBIX koadhrLIMEHTOB Fy, 3aperncTpupoBaHHbIX npu
h ypOBHSIX Hanpsi>KeHWUi

h
F=—%F, anah=5.
g=1

> =

CraHgapTHas HeonpeaeneHHOCTb NpK onpeaeneHnn 3HaueHns NpunucaHHoro MaclutaéHoro koaddu-
umeHTa F paccunTbiBaeTcst N0 HAaMboNbLUIEMY 3HAYEHUIO U3 MONYYEHHBIX CTaHAAPTHLIX HeonpeaeneHHocTen
no Tuny A (prcyHok 3)

h

U, = maxu,.
A= e

BnvsHue HenuHenHocTn macwTtabHoro koadduumeHTa F oueHnBaeTcsl, kak cTaHaapTHasi Heonpeae-
nieHHocTb No Tuny B, v BeipaxaeTtca chopmynon

1 h |F
Upy = — max| -~ -1|.
V3 9=1| F

Mpumevanune 1— OxpyrneHHoe sHadeHne F, MoxeT GbiTb NPUHATO 3a MacWTabHbIA KO3MUUNEHT, ecnm
pasHocTb Mexay F n FeeoguTcs B suae Glomxeta HeonpeaeneHHocTn no Tuny B npu oueHke paclumpeHHon Heonpeae-
NeHHoCTH macwTabHoro kosduumenTa F,

NMpumeyaHune 2 — OrgencHble MaclwTabHble KOIMHPHPULMEHTHI M UX HEONPeAENeHHOCTU NpU h YPOBHSIX HANps-
XeHUA AOoMKHbI BbITb Yka3aHbl B cepTudmkate kannGpoeku.

Avana3son kanuGposkn
A

l ] ] ] ] ]
I ! ] 1 1 >
0 HanpsokeHue

Y

MpeanucaHHbIA AMana3oH n3MepeHnus

PrcyHok 2 — Kanubpoeka MeTogom crivueHust
B MOHOM CneundnLMPOBaHHOM AnanasoHe n3mepeHus
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Fo; uy Fy; uy
F
T 1 >
Fyiuy HanpskeHue
F3 ug Fs; ug _ s Fy _ F5
uBo—max —-1|=|—=-1
g=1 F

uA=max|u|=u
g=al 91

PucyHok 3 — BrogxeT cocTtaBnsiiowmx HeonpeaeneHHoOCTH Npy kanubposke
(npumep Ans 5 ypoBHeN HanpsKeHUs)

5.2.1.3 CnuyeHue B cnyvae, Korga AUanasoH HanpshkeHUsi cepTuuLUpyeMon usmepuTenbLHOn
CUCTeMBbI NpeBbillaeT AUana3oH HanpsbkeHUs 3TalIoOHHON U3MepPUTENbHON CUCTEMBDI

Koraa yctaHoBeHHbIN gnanasoH HanpshkeHWUs NpeBbilaeT BO3MOXHOCTA 3TarnoHHOW U3MepuTesibHOM
cUCTeMbl, MaclLTabHbIN ko3t dULMEHT onpeaensiioT METOAOM CIMYEHUA A0 MaKCUMarbHOTO 3Ha4YeHUs! Hanpsi-
XeHus 3TarioHHON 3MepUTENbHON CUCTEMBI. CriMyeHNe Ha4uUHAIOT NPU HANPSXXEHNWU OT MUHUMAarbHO BO3MOX-
Horo npefena creundunLMpoBaHHOrO AvanasoHa uamepeHus, Hanpumep oT 20 % BepxHero AuanasoHa
N3MepeHns (PUCYHOK 4).

B aTOM cny4ae K meToy HenocpeAcTBEHHOro CrMyeHus cneayeT 4ob6asnTb MeTof NPOBEPKU JIMHENMHOC-
T cornacHo 5.3. Toraa, Npu UCNOMb30BaHUN U3MEPUTENLHON CUCTEMbI, COCTaBAIOWAA HeonpeaeneHHOCTH,
nonyyeHHasi npu meTode MpPOBepKU NUHENHOCTWU, AoMkHa ObiTb BKMOYEHa B pacyeT HeonpeaesieHHOCTU
nameperus, cMm. 5.10.3.

CnunyeHwve ¢ aTanoHHOW U3MepUTENbHON CUCTEMO MPOBOAAT NPU & > 2 YPOBHAX HANPSKEHWUA, rAe Mak-
CUMarbHbIA YPOBEHb PaBEH MakCUMasibHOMY HanpPsKeHUO 3TanoHHON U3MepuTenbHOM cuctemel. UcnbltaHne
NMMHERHOCTW NPOBOAAT NpU b > 2 YpOBHSAX HaMpPsbKeHWUA, rae NepBbI U3 ypoBHel 0653aTenbHO A0MKeH BbiTb
paBeH MakcMMasibHOMY YPOBHIO HaMpshKeHUs NPOBeAEHHOro HeNocpeACTBEHHOrO crnveHus (cm. 5.3).

[pyrue ypoBHU HanpspkeHUst BbIGupatoT Takum 06pa3oM, 4Tobbl OHWU BKNOYANU No KpakHen Mepe MUHKU-
MarbHbIA (HenocpeacTBEHHOe CMYEeHWE) U MakCUManbHbIN (NpoBepka NMHENHOCTH) YPOBHMU cneunduLmpo-
BaHHOro AuanasoHa n3MepeHus, T. e.

a+b=>6.

MpunucaHHbln MacwTabHbln koadduumneHT F NnpuHUMaeTcs paBHBIM cCpeaHeMy 3Ha4YeHUo BceX mac-
WwrabHbiX kKO3PULMEHTOB, 3apPErUMCTPUPOBAHHLIX 3TanNOHHON U3MEpPUTENbLHOW CUCTEMOI NMPpU HerocpeacT-
BEHHOM CrMYeHWN

F=

Q| =

a
2.y
g=1

CraHaapTHas HeonpeAeneHHOCTb no Tuny A MaclutabHoro koadduumenta F, npuHumaeTcs No Hau-
6onbluemMy U3 NoyYeHHbIX Ha PasHbIX YPOBHSIX 3HAUYEHWUI HeonpeaeneHHOCTU u, no cgopmyne

a
u, =maxug,,
A g=1 g

a BnuAHWe cocTaBnsoLlen HeonpeaeneHHOCTU OT HEMMHENHOCTN OLeHUBaeTCA No cbopmyne

MpumeyaHue — OkpyrneHHoe 3HaueHne F MOXET BbITb MPUHSATO 3a NPUNMCaHHBIN MaclLTabHbI koadhuum-
€HT, 8CIM pasHOCTL MeXay F, n FeeoanTca B Buae cocTasnsioweii 6ioaxeta HeonpeaeneHHoCcT no Tuny B B oueHke pac-
WMPEHHOW HeonpeaeneHHocTn macwTabHoro koadduumenTa F .
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Junana3soH J[rana3soH ucnbitaHus
KanMbpoBkn Ha NIMHENHOCTb
(a =2 ypoBHs) (b 2 6 - a ypoBHeiA)
A\
1
] ] ] ] ] ]
I j ! ! =
0 \Maxcumanbuuﬁ ypOBEHb HanpsixeHnue
ANA STarnoHHON
L W3MepUTENbHOM CUCTEMBI J

Y
lNpeaucaHHbIA Ananas’oH uamepeHus

PucyHok 4 — KannbpoBka METOAOM CIUYEHUST C AONONHUTENbHBIM
UCMbITAHUEM Ha NUMHENHOCTb

5.2.2 OnpeaeneHue macwTabHoro koad guuueHTa UsMepUTeNbHON CUCTEMbI METOAO0M ero pac-
YyeTa U3 MacwTabHbIx kO3 PULMEHTOB ee KOMMNOHEHTOB (anbTepPHaTUBHLIA MeToA)

MpunMcaHHbIn MaclTabHbIA KO3 MUUNEHT U3MEPUTENBHON CUCTEMBI MOXeT BbiTb onpedeneH kak npo-
n3BodHasa 13 MacliTabHbIX K03hdULUEHTOB: NpeobpasoBaTenbLHOrO YCTPOMUCTBA, CUCTEMDI Nepedayn nsme-
PSIEMOro CUrHarna, kakoro-nmbo BTOPUYHOIO aTTeHoaTopa 1 U3MepuTensHoro npubopa.

MacwwTabHbli koaduLmeHT NpeobpazoBaTenbHOro YCTPOUCTBA U CUCTEMBI Nepeaaqn USMEPAEMOro CUr-
Hara UM ux KoMGMHaL M1 MoXeT BbITb U3MepeH OAHUM U3 MeTOAO0B, NPUBEAEHHLIX HKe. [Na cuctemel Nnepeaa-
4 U3MEPSIEMOTo curHara, CocTosILLIe TONbKO U3 kabenei, oTaenbHoe NpoBedeHue UCMbITaHui He TpebyeTcs.
MacLuTabHblin koachULMeHT 3MepUTensLHOro NpUbopa onpeaenseTcs cornacHo COOTBETCTRYOLWEMY cTaHaap-
Ty (cM., Hanpumep, IEC 61083-1 1 61083-2) unu nocpeacTBOM KannbpoBKW U UCTIbITAHNSA, YKa3aHHbIX B pasae-
ne 5 HacToslero ctaHaapTa.

OnpepgeneHne maclwTabHoro koadduLmeHTa KOMNOHEHTa CUCTEMbBI MOXKET ObiTb BbINOMHEHO OAHUM U3
crnegyolwmMx MeToa0B:

- MeTo ] CrNYeHUst ¢ 3TaroHHBIM KOMMNOHEHTOM (HanpuMep, AenuTenb HanpsbKeHUs! CNYatoT ¢ 3TaroH-
HbIM gennTernem HanpsKeHUs) U NPUMEHSAIOT TOUHBIA HU3KOBOSMbTHBIN KanubpaTop;

- MeToj 0AHOBPEMEHHOMO U3MEPEHUS BXOAHbLIX U BBIXOAHBLIX BEMUYMH;

- MOCTOBOW METOA USU TOYHbIE U3MepeHus MacluTabHoro koaduumeHTa Ha HU3KOM HanpsHkeHUW;

- MeTo4 Bbl4UCIEHUS], OCHOBaHHBIN Ha U3MePEHUSIX NOSHbLIX CONPOTUBNEHWNA.

MprnmedaHune 1— CnegyeT yqoCTOBEPUTLCS, YTO NApasuTHas eMKOCTb UK Napa3nTHas CBs3b, a Takke B3a-
MMHO€ BNUSIHWE KOMNOHEHTOB CUCTEMbI YUTEHbI MPU U3MEPEHUSIX.

AN kaxaoro KOMNoHeHTa M3MEPUTENBHON CUCTEMBI JOIKHA 6biTh NPpoBEAeHa OLeHKa COCTaBNAWMX Heonpeae-
neHHocTn no Tuny A 1 no Tuny B (cm. 5.2 n 5.9) n paccuntaHa cymmapHas HeonpeaeneHHOCTb AN KaXA0ro KOMNOHeHTa
(cm. 5.10) ¢ yueTom HeornpeAeneHHOCTeN UCTONb3yeMbIX A5 KANMGPOBKN M3MepPUTENbHBIX YCTPOWCTB.

MpumeyaHue 2— OueHka COCTABMNAIOLMUX HEONPEAENEHHOCTU METOAOM NOKOMMNOHEHTHOWM KannGpoBKn Tpe-
6yeT aHanu3a Kaxaoro KOMMNoHeHTa CUCTEMbI B NMONTHOM Auarna3oHe pabounx yCnoeuin — HanpsixeHue, Temneparypa, a¢-
ekt 6nNM30CTU OT OKpYKaoLWKMX OOBLEKTOB U T. A. — KOTOPbIE MOryT NOBNUSATL HA pe3ynbTaT. ATOT aHanu3 seBnseTca
CNOXHbIM U TpebyeT rmyBokoro NOHMMaHusi U3MEPUTENBLHOTO Npouecca.

PaciumpeHHylo HeonpeAeneHHOCTb ANS U3MepsieMOro HanpsbkeHUa nony4aroT koMbuHauuein cymmap-
HbIX HeonpeaeneHHoCcTen Bcex KOMMoHeHToB cornacHo PykosoacTsy ISO/IEC Guide 98-3 (cM. npunoxeHus A
u B, npumep 6.2).

OueHka HeonpeAeneHHOCTU U3MepPeHUst BpEMEHHOro napameTpa AofmkHa NPUMEHATLCA cornacHo 5.11
M COOTBETCTBOBAaTb METOAY OLEHKU NPpU U3MEPEHUN HaNPSHKEHWS.

5.3 UcnbiTaHue Ha NIUHEUHOCTb

5.3.1 MNpumeHeHue

MUcnbiTaHns Ha NMUHENHOCTL NpeAHasHaYeHbl AN NOATBEPXAEHUA AOCTOBEPHOCTU MacluTabHoOro koad-
dumumeHTa B AManasoHe OT MakcMMaribHOTO HanpsbkeHUs, Ha KOTOPOM MpoBoaunack kanubposka Henocpen-
CTBEHHBLIM CITIMYEHMEM C STarlOHHON U3MEPUTENbHON cucTemol cornacHo 5.2.1.3, oo BepxHero npegena
crneundULMpoBaHHOMO AnanasoHa usMepeHust (PUCYHoOK 4).

Mpun ucnbiTaHUM Ha NMMHEAHOCTL BLIXOAHOW cUrHan cepTuULMPyEMOA U3MEPUTENBHOW CUCTEMBI A0T-
XeH cpaBHMBATLCA € AaHHLIMU NpUBopa UMK € NOKa3aHWUAMMW Kakon-nmbo Apyrot U3MepUTenbLHON CUCTEMBI,
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KOTOpble MMEIOT NPOBEPEHHYI0 NTMHENHOCTb UM KOTOPbIE MOTYT CHUTATLCA NMUHENHBIMA BO BCeM crieunduum-
poBaHHOM AuanasoHe HanpsbkeHus (cM. 5.3.2). HeBo3MOXKHOCTb NPOBEPUTL MUHENHOCTL MPU NOMOLN 3TOro
MeTofa He 06s13aTenbHO ABNAETCA NOATBEPKASHUEM HeNMMHEWHOCTU cucTembl. OaHaKko Npu 3ToM cneayeT Bbl-
6paTb Apyroe noaxoasilee ucnbiTaHue Ha NMHeUHOCTb. COOTHOLLEHWE 3HaYeHUI MexXay nsmepuTenbHON cuc-
TeMOI U cnndaeMbIMU ¢ Held MPpUBopPoM UMK CUCTEMON AOIMKHO ObITb YCTaHOBMNEHO cornacHo 5.2.1.1 ana b
pasfMYHbIX YPOBHEW HanpsbkeHwus, T. €. OT YPOBHS, NpU KOTOPOM Yyxe Obin onpederneH MacwTabHbIN
koacpbmUMeHT, 8O BepxHero npeaena crneunduumnpoBaHHOro AnanasoHa usmepeHnst (pUcyHok 4).

OueHka HenMHeNHOCT OCHOBaHa Ha MakCUMarbHOM OTKITOHeHUM ko3thdULMEeHTOB R OT ero cpeaHero
3HayeHus1 R, Npu b OTHOLLIEHWUI N3MEPSIEMOro UCNbITYEMON CUCTEMOI HaNPSHKEHNS K COOTBETCTBYIOLLEMY Ha-
NPSPKEHUIO CMUYAEMOro JIMHErHoro npubopa. MakcumanbHoe OTKNOHeHWe MPUHUMAaIOT Kak HeornpeaeneH-
HOoCTb No Tuny B B oueHke cTaHAapTHOW HeonpeaeneHHOCTU B crydae, Koraa npuMeHsieTcs npoBepka
HenMHeMHOCTU MacluTabHoro koachduLmeHTa B paclMpeHHOM AuanasoHe HanpsbkeHWn (PUCYHoK 5).

1 b IRy 1
Up, = — MmMax|——-1|.
B1 Jg g=1 Rm
OtHoweHne R
MacwutaGHbiv
koappuLmeHT F
A
Rs

Ry @)

O

_______ 'O'""""""'Rm; U1
F] Re O

Ry
F1, uy
Fy, uy
- T >
0 100 % Hanpspkenue
H_JL v 7
[Ownana3oH Anana3soH ncnbitaHus
KanubpoBku Ha JIMHENHOCTb
(a = 2 ypoBHs) (b = 4 - a ypoBHeit)

F,, F, — macwrtabHble koachduumeHTbl, onpeaeneHHble Npu Kanuéposke C NOMOLLbIO STANOHHOIO AeNUTens B Ana-
nasoHe kanubpoBku;

u,, U, — CTaHAAPTHbIE HEONpeAeneHHOCT MacwTabHbIX ko3 duuneHTos F, n F,y;

F — cpegHee 3Hauenune £, n Fy;

R;... R, — oTHOLWEHMs, onpeaeneHHbIe B PaCLUMPEHHOM ANanasoHe HanPsKEeHNS NPY NCNbITaHNN Ha NTMHENHOCTD;

R,, — cpepHee 3HaYeHUe OTHOLLEHUI, ONPeAeneHHOe C NOMOLLLIO NIMHEVHOro Npubopa, B paclUMpEeHHOM Ananaso-
He HanpspKeHuss;

Ug, — CTaHJapTHasl HeonpeeneHHoOCTb NO TUNy B, BbI3BaHHasA HENUHEWHOCTbIO MacwTabHoro koadduumeHTa B
pacwypeHHOM guana3oHe HanpsiKeHUn.

PucyHok 5 — UcnbiTaHne nameputenbsHOn CUCTEMbI HA NIMHEWHOCTB C NOMOLWBIO NMHENHOTo Npubopa
B NMOITHOM guana3oHe HanmeeHuﬁ

5.3.2 Metoabl UCNbITaHUA Ha NMUHENHOCTb

5.3.2.1 CnuyeHue ¢ cepTUULMPOBAHHOW UIMEPUTENLHOW CUCTEMOMN

Bbixog UCNbITYeMOA U3MEPUTENBHON CUCTEMbBI MOXKET BbiTb NPOBEPEH CPaBHEHUEM C BbIXOAOM YXXe cep-
TUPULMPOBAHHON U3MEPUTENBLHOW CUCTEMBI COMTAcHO npoueaypam, onucaHHbiM B 5.3.1. MNpu 3ToM nuMHenr-
HOCTb CepTUULUUPOBAHHONW U3MEPUTENLHON CUCTEMBI A0MDKHA OblTh yCTaHOBNEHA 3TanoHHLIM METOAOM B
Xoae ee kKanubpoBKKU, cornacHo 5.2.
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5.3.2.2 CnuyeHue c BXOAHBIM HanpsbkeHUEM NIMHEMHOro BbICOKOBOMBLTHOTO reHepartopa
Bbixog ncnbiTyemoi nsmepuTenbHOW CUCTEMbI AOSDKEH CPaBHUBATLCA € HANPSPKEHWEM IMHENHOTO Bbl-
COKOBONbTHOIO reHepaTopa € Y4eTOM YPOBHEN HanpshkeHns, ykasaHHbIX B 5.3.1.

NMpumevanne 1— ITOT METOAQ AOCTATOYHO YACTO NPUMEHAETCSA, KOTAa UMEETCH BO3MOXHOCTb U3MEpeHns
3apPAQHOrO HANPSKEHNS1 MHOTOCTYNEHYATOro UMNYIILCHOTO FrEHEPaTopa UM U3MepPeHNsi BXOAHOMO NepPemMeHHOro Hanpshxe-
HWSi MHOTOCTYNEHYATOro reHepaTopa NOCTOSIHHOIO HaNPSBKEHMS.

NMprnmeyaHune 2— Cnegyer o6patMTb BHUMaHUE Ha TO, 4TOGLI BCe CTYNEHWU FreHepaTopa HaNPsHKeHNst UMenu
paBHOMepHyIo 3apsaky. Heo6xoaumo BbiAepKuBaTh JOCTATOMHOE BPEMSs ANs NONHON 3apAaKW BCEX CTyNeHeNn Ao 3anycka
reHepartopa.

5.3.2.3 CnuyeHue c BbIxoAoM npuéopa AN U3MepPeHUA HanpPsHKeHHOCTU 3NeKTpUYeckoro nona
(3oHAOM 3aneKkTpuyeckoro nons)

UcnbiTyemas nsmeputenbHasa cuctema MoxeT 6biTb NpoBepeHa cpaBHEHNEM C CUCTEMOIN U3MEPEHUs
HanpsKeHHOCTW 3NEeKTPUYECKoro nonsi, KoTopasi NpeaHasHa4YeHa ANsa UsMepeHusa HanpsXKeHHOCTU 3NeKTpu-
YecKoro rnons, BbIMONIHEHHOW TakMM 06pasoMm, YTO HaNPsXKEHHOCTb 3NEKTPUYECKOro Nons NPONopuUnoHanbHa
n3MepsieMomy HanpsbkeHuto. Cuctema nsmepeHus aneKTpu4eckoro nonsa gomkHa obecnevnsatb nepeaaToy-
HYIO XapaKTepUCTUKY, COOTBETCTBYIOLLYIO TUMY U3MEPSIEMOrO HanpsXkKeHus.

Mpumevanune 1— MeTog NPpMMEHUM A0 HANPSPKEHWUA BO3HMKHOBEHNA KOPOHLI (M. IEC 60270).

MpnmedyaHune 2— MeTodNPUMEHUM KaK Ans HANPSHXEHWS NEPEMEHHOrO TOKa, TaK U ANs UMNYSbCHBIX HANPS-
KEHUN.

5.3.2.4 CnuyeHue co cTaHAapTHbLIM pa3pAgHUKOM B cooTBeTcTBUU ¢ IEC 60052

MameputensHas cucteMma nepemMeHHoro HanpsbkKeHUa unmn nsmeputenbHas cMcTeMa rpo3oBbiX 1 KOMMY-
TaUMOHHBIX UMMNYbCOB MOTYT BbITb NMPOBEPeHbl CM4eHneM co ccepudecknum paspagHukom. Mpu nposepke
N3MEePUTENbHON CUCTEMBI NMOCTOSIHHOTO HAMNPSXXEHUs1 UCMIONb3YHOT paspAaHUK cTepkeHb—cTepXeHb. B 06oux
cny4vasix crimyeHue nposoauTcsa cornacHo TpebosaHuam IEC 60052,

MpoBepKy NMHERHOCTIM criedyeT NPOBOAUTbL 3a AOCTATOYHO KOPOTKOE BpeMs, UTOObl He AONYCTUTb U3Me-
HeHUs YCoBUIA OKpyXartoLLiei cpedbl U He BBOAMTb B pacyeT COOTBETCTBYIOLME NONpasku. B NpoTuBHOM chy-
yae HeobXoAMMO BBOAUTb MOMPaBKW, OCHOBAHHbIE HA 3apermcTpUpoBaHHbIX aTMOCEEpPHbIX YCMOBUSIX
cornacHo IEC 60060-1.

5.3.2.5 MeToa onsa MHOroceKUMOHHbIX NnpeobpazoBaTenbHbIX YCTPOUCTB (Aenurenei Hanps-
XKeHus)

[ns npeobpasoBaTenbHbIX YCTPOWCTB, COCTOSILUMX U3 HECKOSbKUX MAEHTUYHBIX BbICOKOBOSbTHBIX CeK-
unia (cTyneHewn), cneayeT NpoBOAUTL cneaylolmne UCTIbITaHUS:

- UCMbITAHUA Ha NONHOCTbIo cobpaHHoM obpasue ycTpoicTBa (060pyA0BaHHOM aKpaHaMu) cornacHo
TpeboBaHuaAM pasgenos 6—9;

- U3MepeHne eMKoCTU Un/U CONPOTUBIIEHUS KaXXOO0W BLICOKOBOSILTHOW CeKLMU NpuknaabiBaHUeM Ha-
NpsbkeHNa Ans 5 paBHoyAaneHHbIX ypoBHel (aHanormuHo, kak ykasaHo B 5.2.1.2). Mpu aTom macwtabHbIN Ko-
abPULNEHT paccunTbIBaIOT ANA KXA0ro YPOBHS HANPSXKEHUs U3 3HAYEHUIA EMKOCTU UIN/U CONPOTUBIEHUA N
COOTBETCTBYIOLLMX UM 3HAYEHUA NNeYa HU3KOTO HanpsbKeHUs!;

- npoBepka npeobpasoBaTenbHOro YCTPOWCTBa B cbope Ha nNpeameT BAUSIHUA KOPOHbI U APYrUX BAWS-
rowmnx chakTopoB Ha BepxHeM npegene paboyero guanasoHa U3MepeHus.

Mpun™MeyaHune— 3HauMMbIMN BAUSIHUAMY SIBMISIOTCS] BUOUMbIE UMK CribiluMMble 3pdeKTbl KOPOHBI NN HaNU-
YMe TOKa YTEYKN.

5.4 OuHamMuuyeckue XxapakTepucTUKU

5.4.1 O6wWwue nonoxeHusn

MepepaToyHaa xapakTepucTika KOMMOHEHTa UMM U3MepUTEeNbHOW CUCTEMBbI B LIENOM AofkHa 6biTh
onpeaesneHa B yCNoBUsIX, COOTBETCTBYHOLLMX YCITOBUSIM 3KCTITyaTaLun, B YAaCTHOCTU, C YHETOM PacCcTOAHUA A0
3a3eMIEeHHbIX N HaXoOsIWUXCA Mo HanpsbKeHUeM KOHCTPYKUMA. PekoMeHaoBaHHBIMU MeTogaMu ABNAOTCA
onpeaeneHne amnNAUTYAHO-YACTOTHON XapaKTepUCTUKU AN U3MepUTENbHbIX CUCTEM NOCTOAHHOIO U nepe-
MEHHOro HanpsHKeHW 1 onpefeneHne MacluTabHbIX KO3(MULIMEHTOB 1 BPEMEHHBIX NapameTpos UMNYMbC-
HbIX HANPSHKEHUI ANSA HWKHEA 1 BepXHEW rpaHuL, B BEPXHEM M HWXKHEM AnanasoHax 3Ha4eHUN HOMUHaNbHOro
BPEMeHHOro AvanasoHa Ans UMNYMbLCHBIX HanpsbkeHwii (5.4.3). [lononHuTensHas HopMaLuua ansa namepe-
HWIA NepexoHON XapakTepUcTUKKN NpeacTasrneHa B NpunoxeHun B.
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OnpepgeneHne 0THOCUTENbHON CTaHAAPTHON HeonpeaeneHHOCTM No Tuny B npumeHutensHo k AMHaMu-
YeCcKMM xapakTepucTukam 3agaHo bopmMynon

i

Ug, = il max Fi —1’
B2 3 =1 ’
rae k — KonuyecTso 3HaYeHUn n3amepeHHoro macwtabHoro koadbduumeHTa B Npegenax 4actoTHoro gnana-
30Ha UNn B Npegenax AgnanasoHa BpeMeHHbIX UMNYSbCHbIX NapamMeTpoB, COOTBETCTBYHOWMX HOMU-
HanbHOMYy BPEMEHHOMY AnanasoHy;
F;, — wHanBmayanbHbld MacluTabHbI kK03hULMEHT ANA KaXA0ro U3MepeHus;
F — cpepHee 3HaveHne macwwTabHoro koadduumeHTa B rpaHMLax HOMUHANIbLHOTO BPEMEHHOro guanaso-
Ha.
5.4.2 OnpepeneHue aMnNIIUTYAHO-4aCTOTHOW XapaKkTepUCTUKN
MameputensHasa cuctema Uim ee KOMNOHEHT NOABEPraloTCca BO3AEUCTBUIO CUHYCOMAANbHOMO BXOAHOTO
CUrHana u3BecTHoM amnnTyAbl (06bIYHO HA HU3KOM YPOBHE), U NPU 3TOM U3MePAETCA BbIXOAHOW curHan. [ax-
HOe n3mepeHue NOBTOPsIeTCH B COOTBETCTBYOWEM AnanasoHe YactoT. OTkNoHeHne maclwTtabHoro koaddu-
LMeHTa oLeHUBatoT B COOTBETCTBUMN C YkasaHHOW Belwe copmynon (5.4.1).
5.4.3 MeTop cpaBHeHUs1 cepTUhULUPYEeMOA UMNYNBbCHOW U3MEPUTENBbHON CUCTEMbI Hanpsbke-
HUS C 3TANOHHLIM UMNYNLCHBLIM HanpPsXeHUeM
CpaBHeHWs € 3TafloHHbIM NMMNYSIbCHBIM HAaNPsPKeHWEM Npu onpeaeneHun macwtabHoro kosdduumeHTa
cornacHo 5.2 ncnomnb3ytoT B Npedenax HOMUHaNbHOMO BPEMEHHOTO AMana3oHa U 3aTeM NPoU3BOANAT OLEHKY
6lopKeTa HeonpeaeneHHOCTN HanpPsyKeHUs U BpeMeHHbIX NapaMeTpoB n3mepeHus cornacHo chopmyne 5.4.1.

MpumedaHune—[dononHuTenbHas HGOPMaUUA NO ONPeaesieHnio U OLEeHKE NEepPexoaHbIX XapaKTepucTuK
npeacraesieHa B npunoxexun B.

5.5 KpaTtkocpouHasa ctabunbHOCTb

K ncnelTyemoin nsmepuTensHOin cucteme AOMKHO HenpepbiBHO (MNW B Crlyyae MMMYMbCHBIX UCMbITa-
HUA — co cneundnLMpPOBaHHON YacTOTON NPUNOXEHWUS) NPUKIaabiBaTbCA MakcMmarnbHoe HanpsikeHue cne-
LUMULMPOBAHHOrO AManasoHa U3MepeHus B TeuyeHue nepuoaa, COOTBETCTBYHOLWEro npeanonaraemMomy
npuMeHeHuo. MaclutabHbIi KO3 ULMEHT AormkeH BbITb M3MEpeH A0 NoAaYM HANPSHKEHUA U Cpasy ke nocne
CHATUA HanpsbkeHns (B npedenax 10 MuH).

MpumedyaHue 1—WenbiTaHMe KpAaTKOCPOUHOW CTABUINBHOCTY NpeAHa3HAYeHO ANA NPOBEPKN BNNSHUA CaMO-
Harpeea npeobpasoBaTeslbHOro yCTpoicTBa.

MpumedaHue 2—Tllepuoa nogaum HanNpspKEHUs1 He JOMDKEH NpeBbIWaTh padoyee Bpems KCnnyaTaunum, Ho
MOXeT ObITb COKpalLeH 40 Nepuoga, 4OCTaTOuHOrO A1sl AOCTUXKEHUA TEMNEPATYPHOrO PaBHOBECUS.

PesynbTaToM UCTIbITAHKS ABMSAETCA OLieHKa U3MeHeHUs MacluTabHoro koadgduumeHTa B npeaenax spe-
MEHM MPUNOXKEHUSI HANPSHKEHUS, KOTOPasi BbipaXkaeTcst HeonpeaeneHHOCTbIo Mo Tuny B 1 oueHWBaeTcs kak

1 Fnocne
Up, = — |- 1
B3 ,
V3 | Fao
rae Fy n Fp ... — MaciuTabHble KoathULMEHTBI, onpeaeneHHbIe 10 U NOCNe UCTbITaHWI KpaTKOCPOUHON CTa-

OMNbHOCTH.
5.6 Jonrocpo4yHasa cTabUNLHOCTb

[ns Npoaonx1TensLHOro BpeMeHHOro MHTepBara AorbkHa BbiTb paccuMTaHa U oLeHeHa AoNrocpoYHan
cTabunbHocTb MacwTabHoro koadduumeHTa, KoTopas 06bIMHO OLEHUBAETCA pacyeToM HeonpeaeneHHOCTU
3a nnaHupyeMelil neproa skcnnyatauum (0bbiuHo Ao cneaytowein kanubpoeku), T,e. (Tycromsosanus)- OUEHKA
[AomnkHa 6bITb OCHOBaHa Ha AaHHbIX MPOU3BOAUTENS UMW pPe3yNbTaTax Cepumn KCNIyaTaLUOoHHBLIX UCTIBITAHUA.
PesynbTaTtom OLEHKN sIBASIeTCH CTeneHb U3MeHeHUs NpunucaHHoro macwrabHoro koadduumenTa. [laHHan
OLieHKa BXOoAWT B CTaHA4apTHYIo HeonpeaeneHHoCTb o Tuny B

T

use

1

u:_
B

rae F, n F, — macwTabHble koaddruUeHTbl ABYX NocneaoBaTenbHbIX 3KCNyaTauMoHHBIX UCTbITAHWUIA 3a ne-
1 2
pvioa Bpemenn ot T, go T,

F
Fy
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B cniyvasix, koraa AoCTYMHbI pe3ynbTaThl HECKOTIBKUX 3KCMTyaTalMOHHBIX UCTbITaHUA, AONTrocpoYHas
CTabunbHOCTb MOXeT BbITb OXapakTepuaoBaHa CoCcTaBIsioLIe HeonpeaeneHHOCTM Mo Tuny A

roe F;— pesynbTaThbl NOBTOPHbIX 3KCAYaTALMOHHBIX UCMIbITAHWIA MacLUTaBHbLIX KOSMMULIMEHTOB;
F,,— cpeaHee 3HaveHWe MaclTabHbIX k03ddULMEHTOoB;

T 0an — CPEOHMI BDEMEHHOM NHTepBan.

MpwumMeyaHue— 3aUHTepBan UCNbITAHNA AONTOCPOYHON CTaGUIBLHOCTU 0OLIYHO MPUHUMAIOT OAVH rop,.

5.7 TemnepaTypHas 3aBUCUMOCTb

MacwwTabHbli Ko3hhULNEHT U3MEPUTENBHON CUCTEMBI MOXET 3aBUCETb OT M3MEHEHUI TeMnepaTypbl
OKpyXatoLLero Bo3gyxa. JTO BNUAHWE onpeaenseTcs 3kcnepuMmeHTansHo nyTeM onpeaeneHus maclutabHoro
koadhmLMeHTa NPU PasnUYHbIX 3HAaYEHUAX TemnepaTypbl OKpyKatloLero Bo3ayxa unm obpaboTkoi AaHHBIX,
OCHOBaHHbIX Ha 0COBEHHOCTAX €e KOMNOHEHTOB. Pe3ynbTaThl UCMbITAHWUIA UM pacyeToB criedyeT BKMoYaThb B
nacnopT U3MepUTENbHON CUCTEMBI.

PeaynbTaTom UCMbITAHWIA UNN pacdeToB ABNAETCA OLeHKa CTeNeHn M3MeHeHUiA MacluTabHoro koaddu-
LMeHTa B 3aBMCMMOCTU OT TemnepaTypbl OKpyxatoLero Bosayxa. Mpu aTom oTHocuUTernbHas cTaHaapTHas He-
onpegeneHHoCcTb no Tuny B oueHusaeTca no copmyne

1

u =
BS ‘/g

rae Fr— macwtabHeIn koaduLmeHT npn 3agaqHon TeMneparype;
F — macwtabHbli koadhduLMeHT Npu TeMrnepaType BO Bpemsi KannbpoBku.

Fr
F

MpumedaHne 1—EcnuoTknoHenne FoT F 6onbwe, yem 1 %, TO pekOMEHAYeTCs NPUMEHUTL Temneparyp-
HYI0 KOPPEKLMIO MacwTabHOro koadhduumyeHTa.

MpumedaHue 2— BrnusHrne camoHarpeBa OTHOCMTCS K MCMbITAHNIO KPATKOCPOHHON CTaGUNBHOCTK.

MpumeyaHue 3— lMonpaBouHbIN TeMNEpPaTYPHLIN KOIDPPUUMEHT, NPUMEHAEMBIN K MacluTabHoMy koaddu-
LMEHTY, MMEET CMbICIT MCMONb30BaTh AJ151 Cryyaes, Koraa TemnepaTtypa OKPYXatowero Bo3ayxa U3MeHseTCs B LUMPOKOM
AnanasoHe. TemnepaTypHas KOppPeKUns ABNAETCS HEONPeaeneHHOCTbIO Ug: MONPaBOYHOTO TEMNEPaTYPHOro Koadduum-
eHTa ¥ Takke MOXeT BbITb yUTeHa Kak COCTaBIsioLwasi HeonpeaeneHHOCTH.

5.8 OdrdpekT 6nM3ocTU okpyxKarLUX o6 bEKTOB

N3ameHeHus macluitabHoro koaddpuumerTa npeobpasosBaTens UM XapakTepucTUK NU3MepUTerbHOro
npubopa ns-3a a¢pcpekToB 6MM30CTU OKpyKatoLLMX 06 BLEKTOB MOTYT BbITb ONpeaeneHbl U3SMepPEHUMU, BbINOI-
HEHHbIMU NP PasNNYHbIX PACCTOAHUAX 3TUX N3MepUTenen Ao 3aseMneHHbIX U HaXoAALWMNXCA Mo, HarnpsKeHn-
€M KOHCTPYKLMIA.

PesynbTaTtoM ncneITaHNs SBSETCA OLeHka CTeneHn n3MeHeHus macwtabHoro koadduumerTa, koTo-
pas MoXeT 6blTb BblpaxeHa cocTaBMALLeN cTaHgapTHOW HeonpeaeneHHocT no Tuny B u paccuutaxa no

dopmyne

= | Fnax
B6 ’
\/5 Fmin
roe F,,, M F, ., — macwrabHble KoahULIMEHTbI NP MaKCUMansHOM Y MUHUMabHOM PaccTosAHUM A0 APYTnX

00beKkToB.
Mpumedyanne 1 —PasnnyHble 3HAYEHUA Ugg MOTYT GbiTh AaHbl AN Pa3HbLIX AMANa3oHOB PacCTOAHMUA.

MpumevyaHue 2— HekoTopble UCMbITaTENbHbIE NAbopaTopUn MOryT BblOpaTh Ans cepTudukaummn nx nave-
PUTENBHBIX CUCTEM OOHO WU HECKONBKO OnpedeneHHbIX PacCTOsHUIA UMK AManasoH pacCTOsIHUNA.

5.9 MpoBepka BAUAHUA NporpaMMHoro o6ecneyeHus

Cnocob 06paboTkM U OLEHKN N3MEPEHHbIX AaHHbIX C MOMOLLbLIO NporpaMMHOro obecneyeHnst MoXeT
oKasblBaTb BNUsIHWE Ha HeonpeaeneHHOCTb UaMmepeHus. OLeHka nporpammHoro obecneyeHuns NponssoanTcs
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nyTem aHanusa pesynbTaToB UCMbITAHWSA C YCTAHOBMEHHBIMA 3TaNOHHBIMU 3HAYeHWUAMU. TecToBble AaHHble
ANst IMNYNbCHEBIX HanpsiXkeHW npegcTtasneHsl B IEC 61083-2.

PesynbTaToM OLEHKM ABNSIETCS onpeaeneHne cTeneHn BnsaHust obpaboTky TECTOBLIX AaHHBIX, YTO Bbl-
paXxaeTcs COCTaBMAOLLEN Ugy OTHOCUTENBbHOW CTaHAAPTHOMN HeonpeaeneHHoCTH no Tuny B.

5.10 PacueTt HeonpepeneHHocTU MacwTabHoro koadhduumneHTa

5.10.1 O6wume nonoxeHUs

Hwxxe npegctasneHa ynpoleHHas npoLleaypa onpegeneHus pacluMpeHHon HeonpeaeneHHOCT npunm-
caHHoro maclutabHoro koadduuneHTa F nsmeputensHoin cnctembl. OHa OCHOBaHa Ha HECKOMNbKUX AonyLue-
HUSIX, KOTopble B OOMbLUMHCTBE Cry4aeB MOryT ObiTb NPaBOMEPHBIMU, HO AOMKHbI ObITb MOATBEPXKAEHb! B
KaykaoMm oTaernsHoM criydae. OCHOBHbIE AOMYLLEHUS:

a) HeT B3aMMHOW 3aBUCUMOCTU MeXAy U3SMEPSEMbIMU BEUYUHaMN;

b) npeanonaraetcs, 4YTo cTaHA4apTHbIE HEoNpeaeneHHOCTU, pacciHUTaHHble MeTodoM Mo Tuny B, umetor
NPAMOYrofbHbIN (PaBHOMEPHBIN) 3aKOH pacnpeaeneHus;

C) HanbosbLlUNe TPW COCTaBMsALWME HeonpeaeneHHOCTU B BompkeTe HeornpeaeneHHOCTU UMEtoT npu-
6nn3nTenLHO paBHoE 3HadeHwue.

3T JonyLeHns NnosBonsoT NPOU3BECTU NpoLedypy OLEHKU pacluMpeHHON HeornpeaeneHHOCT Mac-
wrabHoro koadhdmumeHTa F kak npu KannmbpoBKe N3MePUTENbHON CUCTEMBI, TaK 1 MPY ee NCMoNb30BaHNN Ans
npoBefeHNst N3MepeHui.

PacwmperHas HeonpeaeneHHocTb kannbposku U, cknaasiBaeTcs 13 HeonpeaeneHHoCTH 3TanoHHON
N3MEPUTENBHOMW CUCTEMbI U HANMYUS APYTUX BISIIOLWMX BEMWYUH, TaKUX, HANpUMep, Kak cTabunbHOCTb aTa-
MOHHOW N3MepUTENbHON CUCTEMbI U ee KMMaTudeckas cTabunbHOCTb BO BpeMs KanubpoBKu.

B cBoto ouepe/ib, paclunpeHHasn HeonpeaeneHHocTb nsMepernsa U, onpeaenaeMon BennunHbl cknaabl-
BaeTCH U3 HeonpeaeneHHOCTN kKanMbpoBkn MaclTabHoro kosdduLmeHTa cepTUULMPOBAHHON N3MEpPUTENb-
HOW CUCTEMbI U Hanmuyna APYrux BRAUSIIOLIMX BenWYMH, npeAcTaeneHHbix B 5.10.3, Takux, Hanpumep, Kak
CcTabuUnbHOCTL CepTUPMLNPOBAHHON U3MEPUTENBHON CUCTEMBI U €e KnuMaTudeckasa cTabunbHOCTL BO BpeMS
N3MepeHus, NOCKONbKY 3T hakTopbl, KaK NPaBUMo, He YYNTLIBalOTC B cepTudukate kanubposku (kanubpos-
Ka MpPOBOAWTCS NPU HOPMarbHbBIX YCNOBUSAX).

Opyrve meToabl OLEeHKU HeonpeaeneHHOCcTU ykasaHel B PykoBoacTee ISO/IEC Guide 98-3, a Takke B
npunoxeHusx A n b.

5.10.2 HeonpeaeneHHOCTb KanuobpoBKU

OTHocuTenNbHas paclMpeHHas HeonpeaeneHHOCTb KanMbpoBku MacluTabHoro koadduumeHTa ceptu-
rumpyemoi nameputenbHon cuctembl U, paccuuTbiBaeTCA U3 HeornpeaesieHHOCTM 3TanoHHOW M3mepu-
TeNbHOM cUCTEeMbI U HeonpeaeneHHocTelh no Tuny A U no Tuny B, NnpeacTaBneHHbIX B HACTOSILLEM pazaerne,

N
_ - fz 2 2
Uggy = k-Ugy =2 uref"'“A"'zuBi,
i-0

rae k = 2 — koadbuuneHT oxsata aAnst npnudnmantensHo 95 %-Hol BepOATHOCTU U HOPManbHOTo 3akoHa pac-
npegenexHns;
cymMmapHas cTaHAapTHas HeornpedeneHHoCcTb MaclTabHoro koadduumMeHTa aTanoHHON name-
pUTENbHON CUCTEMBI, ONpeaenieHHas NPy ee KanMbpoBKe;
U, — HeonpeaeneHHOCTb Mo TUMy A, paccuMTaHHas npu onpeaeneHnn maclutabHoro koadduumeHTa
cepTdULNPYEMON N3MEPUTENBEHON CUCTEMBI;
Ugo — COCTaBnsoLLIan cTaHAapTHON HeornpeaeneHHOCTU OT HeMMHEMHOCTW, BbISiBIeHHanA B XxoAe Kanub-
pOBKM MaclTabHoro koadduumeHTa cepTUduLMpyeMon U3MepuTensHoi cucTemMsbl (CM. 5.2);
Ug;— COCTaBNsOLIME CYMMapHON CTaHAapTHOW HeornpeadeneHHocTU MacluTabHoro koadduumneHTa,
BbI3BaHHbIE /- BUSIIOLLE BENIMUMHON M OLleHUBaeMble, Kak COCTaBNAOLWME HEONPeaeneHHOCTH
no tuny B (npunoxeHue A). Bce 3T cocTaBnsiiolnme OTHOCATCS K 3TaroHHON U3MepUTebHON
cMcTeMe N UCXOAAT OT ee HeNMHEeNHOCTU, KpaTKOCPOYHOM N OOMNrOCPOYHON HeCTabuUnbHOCTA 1
OPpYrvX BAUSIOLLNX BEMUYMH, 1 onpedensoTcs Nnbo nocpeAcTBOM A0MNOMHUTENbHBIX U3MEPeHNIA,
nnbo oueHKoM No APYrMM UCTOYHUKAM JaHHbIX B COOTBETCTBUM ¢ 5.3—5.9.
HeobxoaumMo Takke yunTbiBaTh (DakTopsbl, BIMSIOLME Ha CEPTUDULMPYEMYIO U3MEPUTENBHYIO CUCTEMY,
Takue Kak ee JonrocpoyHas ctabunbHOCTb U paspellarolasi CnocobHOCTb U3MEPEHNS!, eCrIM OHU UMELOT Cy-
LLleCTBEHHOe 3HauYeHWe B Xoae ee KannmbpoBKu.
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MpumedaHune—Ecnm kannbpoeka nNpoBoAUTCA Ha MOMHOM CNeUuMULMPOBAHHOM Auana3oHe U3MepeHust
(cM. 5.2.1.2), oTAENBHOro UCNbITaHWA Ha NIMHENHOCTL He TpebyeTca (cm. 5.3).

B cnyyasx, korga nepeyncrieHHble Bbille AOMYLEHUS HE MPUMEHNMBI, UCMOMb3YHT METOAbI, YKasaHHbIe
B NpUnoxeHun A, nnu, ecnmn Heobxoammo, MeToabl, ykazaHHble B PykooacTae ISO/IEC Guide 98-3.

KonunyecTtso N cocTaBnsaoLWMX HeonpeaeneHHoCTH Mo Tuny B MoxeT oTnMyaTbest Ans pasHbIX TUMOB UC-
nbiTaTeNbHBIX HAaNPskeHU (pasgensl 6—9). MoapobHasa nHdopMaLms Mo COCTaBAAOLLUMM HeonpeaeneHHoc-
Tu no Tuny B gaHa B COOTBETCTBYIOLMX pasaenax.

Ecnu macwtabHbin koadpuruneHT cepTudmumMpyemMoi M3MepUTENbHON CUCTEMbI PacCUNTbIBAETCA U3
koahdMLMEHTOB ee KOMMOHEHTOB (5.2.2), To cTaHgapTHaa HeonpeAeneHHOCTb KannbpoBKA KOMMNOHEHTOB
OOKHa bbITe 06 beguHeHa ¢ HeonpeaeneHHOCTAMMN, BhISBIIEHHLIMU A5 YCIOBMWIA 3KCNyaTaummn Usmeputess-
HOWM CUCTEMBI 1 ee OKpyXaroLwen cpedbl (CM. NpuroxeHue A).

5.10.3 HeonpeneneHHOCTb U3MepPEHUA NPU NPUMEHEHUN cepTUULMPOBAHHON UBMEPUTENTbLHON
cucTeMbl

Monb3oBaTtenb cepTUULMPOBAHHON N3MEPUTENBHON CUCTEMBI HECET OTBETCTBEHHOCTb 3a OLIEHKY pac-
LUMPEHHOI HeonpeaeneHHOCTM N3MEPEHUS 3HaYEeHNsI UCMbITaTeNbHOro HAMPSKEHWS, a Takke Npyu kanubposke
OPYrnx, MeHee TOYHBIX U3MepUTerbHbIX CUCTEM, U eCl AaHHas oueHka 6yaeT AaHa Ans Apyroro gnanasoHa
YCIOBUIN N3MEPEHNS, OTIIMYHOrO OT YKa3aHHOro B cepTudukate KanmbpoBk cepTUULMPOBaHHOK U3MeEpU-
TeNbLHON CUCTEMBbI.

OTHOCUTENbHYI0 paclIMPEeHHYIo HeonpeaeneHHOCTb U3MepPEeHUs 3HaYeHUsA UCTbITaTenbHOro Hanps-
XeHua U,, paccunTeiBaloT M3 CyMMapHO cTaHaapTHOW HeonpeaeneHHOCTH NPUNMcaHHoro MactabHoro
koacbduumeHTa, onpeaeneHHoro npu kannbpoeke cepTUDULNPOBAHHON N3MEPUTENBHOW CUCTEMBI, U U3
OOMONMHUTENbHBIX COCTaBNALWNX HeonpeaeneHHOCTM No TUny B, kak 3To pasbACHEHO B HacTosLWeM pas-
gene,

N
_ _ 2 2
Uy=k-uy=2 [ug + D Uz,
i

rae k = 2 — koaduLmeHT oxaaTta A NpubnuanTensHo 95 %-Ho BEpOSITHOCTU M HOPMasbHOMO 3aKoHa pac-
npegenexHus;
U,,— CyMMapHasi cTaHaapTHas HeonpeaeneHHOCTb U3MePEeHUs! C MOMOLLLIO NPUMEHAEMOo cepTudn-
LMPOBaHHOWN U3MEPUTENBHON CUCTEMBI, AEACTBUTENbHAs B TeYeHue 3aniaHupoBaHHOro BpemMe-
HW UCMNOSb30BaHMWS, HAaNPUMep MHTepBana BpeMeHn Mexay kanmbposkamu;

u_,— CyMMapHasi cTaHgapTHasi HeonpegeneHHocTb MacliTabHoro koadduumneHTa cepTuduLmposaH-
HOW N3MepUTENbHOW CUCTEMBI, OnpedeneHHas npu ee kanubpoBke;

Ug; — COCTaBISIOLIME CYMMapHOW CTaHAapTHOM HeomnpedesieHHOCTM MacliTabHoro koadpuuneHta
cepTUULNPOBAHHON N3MEPUTENBHON CUCTEMBI, BbI3BaHHbIE i-OM BNUAOLWEN Beu4nHon (dak-
TOPOM) U OLleHMBaeMEbIe, KakK COCTaBIsIioLLME HeonpeaeneHHocTu no Tuny B. 3Tu coctasnsowme
OTHOCATCA K HOpManbHbIM YCMOBWSAM 3KCnyaTauuMm cepTuuLMpoBaHHON N3MEPUTENbHON CUC-
TEeMbl U UCXOOAT OT €€ HENMMHENRHOCTU, KPaTKOCPOYHOW U AONTFOCPOYHON HECTabWNLHOCTU 1 ApY-
rMX BINSIIOLLMX BENUYUH, 1 onpedensitoTcs nnbo nocpeAcTBOM AONONHUTENbHBIX U3MEpPEHUIA,
B0 OLEHKOW NO APYrMM MCTOYHMKaM AaHHbIX B cooTBeTCTBUMM € 5.3—5.9.

Taioke HeobXxoanMo yuMTEIBaTL hakTopbl BAUSHUSA, KOTOPbIE MOTYT OTHOCUTBLCS U K UCTILITYEMOWN U3Mepn-
TeflbHOW cnucTeMe NMpu ee KanMbpoBke ¢ NOMOLLBI0 CepTUDULMPOBAHHON U3MEPUTENBHOW CUCTEMBI, HanpuMep
Takue, kak ee paspeluaroLlas CrnocobHOCTb U3MePEHUs], CTabUIbLHOCTb U AP., €CN OHU UMEIOT CYLUECTBEHHOEe
3Ha4YeHWe Npu NsMepeHnn 3agaHHoro napameTpa.

MpumeyaHue—CepTndukar KannbpPOBKM MOXET cofepXxaTb Kak MHopmauumio No HeonpeaeneHHOCTU Ka-
J'IVI6pOBKVI Uca,, TaK U 3Ha4YeHNe OTHOCUTENBHOWM pacmwpeHHoﬁ HeonpeaeneHHOCTN N3MepeHUus UCNbITaTeNbHOIO HanNpsXxe-
Hua U B cnyyae, korga cepTuPULMPOBaHHas M3MepUTENbHas CMCTEMA MCTIONb3YeTCsl AN NPeANUCaHHLIX yCroBui
NPUMEHEHWS.

B cnyyae, korga nepevucnerHele B 5.10.1 gonyweHns He npUemMnemsl, UCMosb3yoT METOAbI, YKasaHHbIe B
NpUnoXeHWn A, unu, ecnin Heo6xoaMmMo, MeToabl, ykasaHHble B PykoBoactee ISO/IEC Guide 98-3.

KonnuyecTso N cocTaBnsitoLLmMX HeonpeaeneHHOCTM no Tuny B MoxeT oTnnyaTtbea A4nsa pasHbiX TUMNOB UC-
nblTaTenbHbIX HANPSXKeHUN (pasgensl 6—9, napameTpbl HanpsbkeHWUs1 U1 BpeMeHHbIe napamMeTpbl).
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5.11 PacueT HeonpeeneHHOCTU U3MepeHUs BpeMeHHbIX NapameTpoB (Tonbko Ans
UMNYNbLCHOTO HanpsikeHust)

5.11.1 O6wme nonoxeHus

CepTtudnumposaHHas nsMeputenibHas cucteMa UMNYyNbCHLIX HanpsbkeHWA AOIDKHa USMepATb BpeMeH-
Hble napameTpsbl (T, T, Tp, T.) B ykasaHHBIX NpeAenax HeonpeaeneHHOCTM NPy YCIoBUK, YTO USMEepSAEMbIN na-
pameTp HaxogWTCs BHYTPM ee NpednucaHHOro HOMWHAMbHOTO BPEMEeHHOro AuanasoHa. [Ans BpemMeHu
HapacTaHus (4MTenbHOCTU NepedHero) hpoHTa TaknuM 06bIMHO ABMSIETCS €ro HOMUHANbLHLIA BpeMeHHON Ana-
Na3oH BPEMEHW HapacTaHus (ANUTerNbHOCTY nepeaHero) poHTa. JKCnepuMeHTarnbHoe NoATBepPXKaeHe nsme-
PeHWs BpeMEHHbIX XapaKkTepucTuk MOXeT OblTb 4OCTUrHYTO NMMBO METOAOM CAMHEHWIA, MMBO MOKOMMNOHEHTHLIM
meTodoM. Takke gaHHOe NoATBepAeHUEe MOXET ObiTb JOCTUrHYTO pac4eTHBIM MEeTOAOM C UCTMONb30BaHWEM
mMeToda CBepPTKU, OCHOBaHHOIO Ha 3KCMepUMeHTanbHON NepexoaHon XxapakTepnuctuke (NpunoxeHusa B u ).

OcHoBHas npoLedypa OLEeHKN BPEMEHHBIX NapaMeTpoB U UX HeonpeaeneHHOCTen AaHa Ansl BpeMeH!
HapacTaHus (AnUTensHOCTU NnepeaHero) opoHTa T,, onpeaenseMoro MeToaomM cnuyeHns (CM. Nnpumep B pas-
Aene B.3). Takas e npoueaypa OLEeHKU Takke npyemnemMa U Ans Apyrux BpeMeHHbIX napameTpoB.

MpumedaHune—CrnegyeT NOMHUTb, YTO OLEHKY Pe3ynbTaTOB HEONPEAENEHHOCTU BPEMEHHbBIX NapameTpoB
JatoT B aBCOMIOTHBLIX 3HA4EHUSIX HEONPEAENEeHHOCTH.

5.11.2 HeonpepeneHHOCTL BpeMeHHbIX NapamMeTpoB NpU kKanubpoBke cepTuduuupyeMon usme-
puUTenLHON cUcTeMbl

Bpemsi HapacTaHua (AnnTenbHOCTL NepeaHero) hpoHTa T, NpuU KonuyecTse N UMNYNLCOB HaNPSXXeHWUA
cnegyeT oLeHMBaTb AN UCNbITyeMoln (kannbpyemoit) cepTUULMpyEMO M3MepUTENbHOM CUCTeMbI, 0603Ha-
YeHHon X, No 3TanoHHON U3MepuTenbHon cucteme, 06o3HadeHHon N, oAHOBpEMEeHHbIM U3MepeHUeM napa-
meTtpa. lMpu 3TOM TOYHOCTL 3TANlOHHOW W3MEpPUTENbLHOW CUCTeMbl AOMmKHa ObiTb TakoBa, uTO6bl ee
MOrpeLIHOCTb MOXHO BbIN0 He y4uTeIBaTh (CM. NpuMeydaHue 3). CpegHee 3HauyeHue pesynbTaTta NorpeLlHoCTU
BpeMeHU HapacTaHus (4nUTenbHOCTU NepeaHero) chpoHTa paccuuThiBaloT Mo opmyne

1 n
AT, = ;Z(ATW —ATw,)
i

a cpeaHeKBagpaTnyeckoe CTaH4apTHOE OTKNOHeHUe 3TOro pesynbTarta paccunTbiBaloT NO cbopmyne

1 n
s(AT) = \/HZ(ATu — AT,
~-1i5

rae AT, ;— i-A pasHOCTb BpeMeHW HapacTaHus (AnnTenbHoCTU nepeaHerc) hpoHTa, M3sMepeHHasi cucTema-
Mu X nN.

Mpnmevanune 1 — O6b4HO cHUMAIOT He Gonee n = 10 He3aBUCUMBIX Pe3ynbTaToB.

MpunmevyaHue 2—B obwem crnyyae BpeMs HapacTaHus (4NMUTENBHOCTL NepeaHero) (hpoHTa OLEHUBAIOT Mo
TEM Xe 3apercTpupoBaHHbiM pedynbtartam X u N, ncnonb3yembim U Ansi OLIEHKM aMNNUTYAHBIX 3HaYeHWiA Npy onpeaene-
HUM MacwTabHoro koadbduumenTa (5.2.2).

Wcnonbsya nonyveHHoe sHadeHue s (AT,), BBIMMCASIOT CTaHAAPTHYIO HeonpeaeneHHoCTb No Tuny A
S(AT.
u,= (A1)

Vn
Cnuyexue NpoBoAsAT Ha COOTBETCTBYIOLEM YPOBHE HaNPshKeHUs ¢ PUKCUPOBaHUEM HE MeHee ABYX 3Ha-
YeHU BpeMeHW HapacTaHus (AMMTEeNbLHOCTU NepeaHero) poHTa, BKNHoYaIoLWMX MUHUMANbHBIE U MakcuMarb-
Hble 3HadeHua T, AN HOMUHAaNLHOTO BPEMEeHHOro AnanasoHa, B KOTOPOM cepTUULIMPYIOT U3MEPUTENbHYIO
cuctemy. Takke MOXHO A06aBUTL AONOMNHUTENbHOE 3HaYeHne T, B cpeaHei ToUKe HOMUHANBLHOTO BpeMeHHO-
ro gvanasoHa. CtaHaapTHas HeonpeaeneHHoCTb Mo TUny A usmepeHust BpeMeHHOro napaMeTpa ecTb Hau-
Bonbluee 3HayeHUe OTAENbHBIX CTaHAAPTHBIX HEOMPEAENEeHHOCTEN, MOy EHHBIX A1t PasHbIX 3HaYeHW T,.

Ans kaxpgoro otaensHoro 3HaveHus T, no dopmyre, NpUBeAEHHON HKE, PACCUMTLIBAIOT CPEAHICIO Morpell-
HOCTb AT, ;. O606LUeHHOE CpefiHee 3HaueHre NorpelwHoCTY Npu m> 2 onpeAenseTcs kak
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MakcumanbHylo pasHOCTb MeXay OTAENbHLIMU 3HAYEHUAMMU AT, j W MX CpeaHUM 3HaveHneM AT,  uc-
nonb3ytoT ANA onpeaeneHus HeonpeAeneHHOCT o Tuny B ug no dopmyne

1 m
Ug =_nj]§1x|ATU - ATy, |

73

Mpumedanue 3—Bocobom cryyae sTanoHHas usmepuTensHas cuctema N Takke MOXET BbITh OXapaKreph-
30BaHa ee CPeaHNM 3HaYeHNEM NOrPeLIHOCTU BPEMEHM HAapacTaHUs (ANUTENLHOCTM NepeaHero) hpoHTa, oNpeaesseMbIm

AT, .+ B COOTBETCTBUM C €€ CepTUPMKATOM KannbpOBKN B HOMUHANBHOM BPEMEHHOM AMana3soHe.

Mony4eHHyto B pesynbTate NorpelHocTb Kanubpyemoii cucTembl X, NpeaHasHaueHHoi Ans U3MepeHus
BPeMeHU HapacTaHusl (ANUTenLHOCTU NepeaHero) hpoHTa, paccuuTbiBaoT no opmyne

ATcar= ATy AT
PaclpeHHas HeonpeAeneHHoCTb KanubpoBKA BpeMEHHOro napameTpa, T.e. NofyYeHHOTo pesynsTata
cpefHero 3HaqyeHus norpeluHocTn AT, ., onpeaenseTca no gopmyne

— - ' 2 2 2
Ucal_k'ucal_2 Uper + Uy +Ug,

rae u,,,— CymmapHas cTaHfjapTHas HeonpeaeneHHOCTb pesyfbTaTa cpefHero sHauyeHus NorpeLHoCcTU Bpe-
MeHW HapacTaHusa (ANUTenbHOCTU NepeaHero) ppoHTa A Tyq, kanubpyeMon U3MepuTensHON cuc-
TeMbI;
k = 2 — KoacbdunumeHT oxsaTa Ans NpUGNUaMTENLHO 95 %-Hol BEPOATHOCTM U HOPMASILHOTO 3aKoHa pac-
npegeneHus;
U,,s— CyMMapHas cTaHgapTHasi HeonpeaeneHHOCTb pesynbTaTa cpeiHero 3HayeHus NorpeLlHoCTU Bpe-
MEHU HapacTaHus (AnUTenbHOCTU nepeaHero) ppoHTa AT, s 3TANOHHOW U3MEPUTENLHON cucTe-
Mbl;
U, — CTaHJapTHasa HeonpeaeneHHOCTb Mo TUNY A pesyrnbTaTta cpefiHero 3Ha4eHusl NorpeLLIHOCT M BpeMe-
HW HapacTaHuA (ANUTeNbHOCTU NepeaHero) dpoHTa A Ty, kanubpyemoit cepTUchLMpyeMoi usme-
pUTENbHON CUCTEMBI;
Ug — CTaHJapTHas HeonpeaeneHHOCTb Mo TUNy B pesynbTaTta cpegHero 3Ha4eHUsA NOrpeLIHOCT U BpeMe-
HW HapacTaHusA (ANUTeNbLHOCTU NepeaHero) poHTa A Ty, kKanubpyemol cepTudrLMpyeMoi nsme-
PUTENBbHON CUCTEMBI.
B HeKkoTopbIX cryqasx MOryT 6biTb BaXKHBIMW AOMOMHUTENbHbIE COCTABNAOLLME paCLUMPEHHON Heonpe-
AeneHHocty U,,, U OHW JOMKHbI BbITb TaKKe YYTEHBbI.
5.11.3 HeonpepgeneHHOCTb U3MEpPEHUA BpeMeHHbIX NapaMeTpoB NpU NPpUMeHeHUU cepTuduLu-
POBaHHOWN U3MepUTENbHON CUCTEMbI
Monb3oBatenb cepTUULUPOBaHHON N3MEPUTENbHON CUCTEMbI HECET OTBETCTBEHHOCTD 3a OLIEHKY, C ee
NMOMOLLbI0, paclUMpeHHONW HeonpeaeneHHOCTU N3MepeHUa BpeMEeHHbIX NapaMeTpoB UCTBITATENIbHOrO Hanps-
KeHMs, a Takke, ecnin AaHHana oueHka byaeT gaHa 4nsa Apyroro AuanasoHa yCroBUiA UsmMepeHns, OTIMYHOTo oT
yKasaHHOro B cepTudmkate kannbposku cepTudruunMpoBaHHON N3MEPUTENBHOW CUCTEMBI.
n punMmeyvYyaHne— Ecnm pacwupeHHas HeonpeaeneHHOCTb KanM6p0BK|/| BPEeMEeHHOro napameTpa CoCTaBnsier
MeHbLue 70 % cneyndrumpoBaHHON PacluMPEHHO HEONPeAeNeHHOCTH, YKa3aHHOW B HAaCTOsILWEM CTaHgapTe, To, B o6wem

crnydvae, MOXeT ObiTb MPUHSTO, HYTO HEONPEQAENEHHOCTb UCMOMNb3YEeMOW CEPTUGULNPOBAHHON N3MEPUTENBHON CUCTEMBI
ANsi 3MEPEHNUA BPEMEHHBIX NapameTpos U,, snsieTca pasHon U,

PaclupeHHasi HeonpeaeneHHOCTb U3MepeHUs BpeMeHHbIX NapaMeTpos U,, BbluucnaeTcs no opmyne

N
_ _ ,z 2
Up=k-uy= ucal+ZuBi’
i

rae U, — CymMMapHas cTaHAapTHas HeonpeaeneHHOCTb pesynsTaTa cpeaHero 3HaueHUs NorpeLwHocTU Bpe-
MeHW HapacTaHua (anuTenbHOCTU nepeaHero) ppoHTa A Ty cepTUULIMPOBaHHON 3MepUTesb-
HOWN CUCTEMBI;
k = 2 — xoacbpuLMeHT oxBaTa gnsa NpubnusutensHo 95 %-Ho BEPOATHOCTU U HOPMarbHOro 3akoHa pac-
npeaenexHus;
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Ug — COCTaBnALLas CyMMapHO cTaHaapTHON HeonpeaeneHHoCT BpeMeHHOro napameTpa UMysbca
NCronb3yemMon cepTUPULMPOBaAHHON N3MEPUTENbHOM CUCTEMbI, BbI3BAHHANA i~ BNMSIOLLEN BENU-
UYMHO 1 OLleHMBaEMas, KaK COCTaBNAoLLaa HeonpeaeneHHOCTH no Tuny B. 3T cocTasnswowwme o1-
HOCSITCA K HOpMaribHbIM YCIOBUAM 3KCMyaTauum cepTudmunpoBaHHON N3MepUTENLHON CUCTEMBI
W BbI3bIBAKOTCA, HANpPUMep, AONTOCPOYHON HeCTabUNbHOCTBIO, BINAHWEM NporpaMMHoro obecne-
YeHWUA 1 APYrMMun BANAIOLWMMUN BeNUUYMHaMK (daktopamu), a Takke BAIUSHUEM UMNYNbCOB, MEo-
LMX HecTaHgapTHYo hopMy. OTU COCTaBNsALWNE ONpedensanTes B cOOTBETCTBAM ¢ 5.3—5.9 n
6asnpytoTes Nbo Ha AOMONHUTENBbHBIX U3MEPEHNUAX, MO0 Ha OLLEHKe Mo ApYrUM UCTOYHUKaM AaH-
HbIX. B HEKOTOPBIX Cry4asix y4UTbIBaOT SOMOMHUTENbHbBIE BIUSIHWSA, Takue Kak paspelleHne auc-
nnes npubopa;
Uy — CyMMapHasi cTaHaapTHas HeonpeaeneHHoCTb U3MepeHUs BpeMeHHOro napameTpa UMMYbCHOro
HarnpsXeHWs1 C MOMOLLbIO CepTUULMPOBAHHON N3MEPUTENBHON CUCTEMBI (AeNCTBUTENbHA TOMLKO
B TeYeHWe 3annaHNpOBaHHOro BpeMeHN NPUMEHEHUS).
B HekoTopbIX criyyasx HeobXxoaumo yuuTbiBaTb AOMOMHUTENbHbIE COCTaBMsAWMe PacLUMPEHHON He-
onpeaeneHHoCcTM Npu pacyete U, HanpuMep Koraa BpeMsi HapacTaHusa (4nMTenbHOCTL nepeaHerc) hpoHTa
MMNynbca HanpskeHUs ConpoBoXaaeTca konebGaHuammn Ha poHTe.

MpumMmedyaHue—Korga cepTndmunpoBaHHasi MaMepuTenbHas cucTemMa UCMonb3yeTcs Ans U3MepeHusl M-
MyJIbCHOTO HANPsXXEeHUA 6€3 NCKaxeHnii hopMbl BOMHBI, N3MEPSIEMbI BPEMEHHON NapameTp T, ... MOXET ObiTb CKOPpeK-
TUPOBaH C MOMOLLbIO MOMNPaBku AT, .., K COOTBETCTBYIOLLLEMY BpEMEHHOMY NapameTpy, onpeaeneHHoMy npu kanmbposke,

T, T.

1meas

— AT,

corr = 1cal

AHanoriyHas npolieaypa MoxeT BbITb UCMOMNb30BaHa NPU U3MepPeHUN APYrMX BpeMeHHbIX NapaMeTpos..
OLeHka paclLMpeHHO HeonpeaeneHHOCT CKOPPEKTUPOBaHHOro BpeMeHHoro napametpa T, ., AOMKHa Npo-
M3BOAMTLCA B COOTBETCTBMM C NpuMepoMm 5.3 npunoxerus b.

5.12 UcnbiTaHuA Ha Bo3aecTBUE NOMEX (CMCTEMa Nepeaayn n3MepsieMoro curHana u npuéop
ANS U3MepeHUst UMNYTNLCHOTO HanpskeHUs)

WcnbiTaHne 4oMKHO NPOBOANTLCS HA USMEPUTENLHON cUcTeMe npu ee 0BbINHON KoHUrypaLum, T. e.
pacnonoXeHHblx 683 U3MeHeHWsl 3a3eMNAIoLLIMX NOAKTIoYeHN kKaBens uunn cuctemsl nepeaaydm usmeps-
€MOro curHana, Ho NPy 0TCOeAUHEHHbIX OT Hee Kabene unu/u cucteme nepeaadn M3MepsaeMoro curHana u
1X 3aKopoYeHHbIX Bxogax. Mpu 3ToM Ha BXoJle U3MepuUTenbLHOW CUCTEMBI CrieyeT co3aaBaTb NOMexu, Ha-
Be[leHHble 3aBeplUeHHbIM Pa3psIoM, BOSHUKAIOLIUM NPU UMMYILCHBIX HaNpsbKeHusIX onpeaeneHHon gop-
Mbl B XOAe NpOBeAeHWA BLICOKOBOMbTHLIX UCMbiTaHUiA. [Momexn Ha Bbixode npubopa AOMKHLI BbiTb
3aperncTpupoBaHsbl.

MpumeyaHune—/[na 3awmTbl Bbixoaa Npeobpa3oBaTenbLHOro yCTpONCTBA (AenUTens HanpsxXeHus) oT ne-
peHanpsikeHui cnegyeT 3akopoTUTL BbIXOA AENUTENSA HanpPsiKeHUs!.

KoadbduuneHT noMex cneayeTt onpeaensiTb kak OTHOLIEHWE MaKCUMarnbHON aMnnnuTyabl N3MEepPeHHbIX
noMex K npeanonaraemMomy BbIXOAHOMY CUTHany 3MepuTesibHOW cucTemsl, ecnv 66l kabenb 1 cuctema ne-
peaayvn nsMepsieMoro curdana 6biny noakniodYeHbl U NPOBOAUNOCH 6bl U3MepeHUe UCNbITaTeNbHOrO Hanpsa-
KeHUs.

Mpubop cyuTaeTCA BbiASPXKaBLLMM UCTIbITAHUE Ha BO3AENACTBME NOMEXN, ECIU MakcuMarnbHas aMnanTy-
Aa n3MepeHHoOn noMexu MeHblue 1 % npeanonaraeMoro BbIXOAHOMO CUrHarna usMepuTenbHONW CUCTEMBI NpK
N3MepPEHUM UCNbITaTeNbHOro HanpsikeHust. MNMomexu cebiwe 1 % JoNYCTUMBI TOMBKO NPU YCOBUX, YTO 3TO He
oKasbIBaeT BNUSHUA Ha pe3ynbTaT U3MEPEHUSI.

5.13 McnbITaHUA Ha YCTONYUBOCTL NpeoBpa3oBaTenbHOro YCTPOUCTBA K NepeHan pshkeHUIo

MpeobpasoBaTenbHOe YCTPOMUCTBO AOMMKHO BbiAEPXKUBATb UCTILITAHWUA Ha YCTOMYMBOCTL K NepeHanps-
XKEHWIO B YCINOBUAX CYXON OKpyXaroLen cpeabl Npu BO3AENCTBUN HaMNPSXKEHUA C HOPMUPYEMBIM 3Ha4YeHUeM
Tpebyemoi 4acToTbl UU/1 opMbl BOMHBDI.

MpumMmeyaHune 1— PekomeHayeMblii yPOBEHb UCTILITAHUA HA YCTOWYMBOCTL K NEPEHaNPSPKEHUIO cocTaBnsieT
110 % HOMMHanNBHOrO 3HadeHusi pabouero HanpspkeHusi. MeToabl UCNBITaHWM Ha YCTOMHYMBOCTBL MpeACTaBlieHbl B
IEC 60060-1.

McnbiTaHns Ha YCTOMYMBOCTb 4OSMKHBI ObITh NpoBeAeHbl B TOW NONSPHOCTU (MONAPHOCTSAX), A1 paboTbl
B KOTOPOW NpedHasHayeHa akenayaTauus CUCTeMBI.
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UcnbiTaHns Ha yCTOIZ‘-II/IBOCTb K BITaXXHOCTU U 3arpA3HEeHuto on<py>Karou.|,e|7| cpeabl, eClnii yKasaHo, NnpoBo-
AOAT B paMKaX TUMOBbIX MCMbITaHWUA.

Mpumeyvanune 2—[nsanH n KOHCTPYKLMA NMOGOro KOMMNOHEHTa CePTUOULMPYEMOI N3MEPUTENBHON CUCTEMbI
OOIMKHbI BbITb BLINOMHEHLI TAKUM 06pa3om, YToGbI BelgepKkaTb NPOGUBHON paspsia Ha OGBbEKT UCNbITaHWsA 6e3 U3MEHeHUs
CBOMX XapaKTepucTuK.

6 U3mepeHMe NOCTOAHHOrO HanpsKeHUs

6.1 Tpe6oBaHuA k cepTUDULUPYEMON USMEPUTENIBHON CUCTEME

6.1.1 O6wue nonoxeHus

OcHoBHbIM TpeboBaHWeM K cepTUDULIMPYEMORA N3MEPUTENBHON CUCTEME NMOCTOSIHHOMC HaNPSKEHNS AB-
nsieTcA U3MepeHne BeNUYMHLI UCTIbITaTeNbHOro HanpsixeHus cornacHo IEC 60060-1 (cpeaHee apudmeTnyec-
Koe 3HayeHue) ¢ paclmpeHHon HeonpeaeneHHocTso U, < 3 %.

Mpeaensbl HeonpeaeneHHOCTN He AOMKHbI ObITb MPEBLILLEHbI NPU NYNbCaLMSX, BENYMHA KOTOPLIX HAX0-
anTca B rpaHuuax, ykasaHHbix B IEC 60060-1.

MpumeuyaHue— CneagyeT o6patMTe BHYUMaHWE Ha BO3MOXHOE NMPUCYTCTBUE COCTABIISIIOLLMX NEPEMEHHbIX Ha-
NPSPKEHU, NPOHWUKAIOLLMUX B U3MEPUTENBHYI0 CUCTEMY W BO3AEUCTBYIOLMX Ha NOKa3aHUs M3MepUTeNbHOro npubopa.

6.1.2 CocTtaBnsoLwmne HeonpegeneHHOCTU

Ana ceptudnumpyemon UsmMepmTensHONn CUCTEMbI HaMPSKEHUST NOCTOSIHHOMO TOKa pacCLUMPEHHYI0 He-
onpeaeneHHoOCTb nsmepeHus U,, olueHnBatoT ¢ koadduLneHToM oxeaTa ANs npuMmepHo 95 %-Hoi BepoaTHOC-
™M cornacHo 5.10.3 1 npu HeobXoAMMOCTM — B COOTBETCTBUM C npunoxenuamu A u B. UcnbitaHusa,
npoBoAUMbIE AN BbISABMIEHUSA COCTaBMAWUX HeonpeaeneHHOCTW, KOTopble, Kak NPaBurio, AOMKHbI YUUTbI-
BaTbcs, 0606LLeHbl B Tabnuvue 1. B HekoTopbIX Cry4asix MOFYT NPOsIBAATLCA ApYyrue AoNONHUTENbHbIE COCTaB-
nawLwne HeonpeaeneHHOCTH, KOTopbIE Takke MOTYT BbITb BaXHbl, U OHWU AOMMKHbI GbITb TOXEe YUYTEHbI.

6.1.3 Tpe6GoBaHuA K Nnpeobpa3oBaTeNibHOMY YCTPOUCTBY

MpeobpasoBaTesibHOE YCTPOMUCTBO ANA HAMPSXXEHUA NOCTOAHHOrO Toka 0bbIMHO NpeAcTaBnseT co-
60/ pesUCTUBHLIN AeNUTeNb HanPsXeHUs N UsMepuTenbHoOe ConpoTUBNeHUe (BbICOKOBOMbTHLIN pesunc-
TOP) U AOMKHO BbITh BEINONHEHO TakuM 0Bpa3om, YTOObI MOXHO BbiNo BbiTb YBEPEHHBLIM, YTO TOKM YTEUKA
No NOBEpPXHOCTU ero BHellHen n3onAaunn okasblBatoT HeaHa4uTesribHoe BliusaH1Ue Ha HeonpeaeneHHoOCTb U3-
MepeHus.

Mpumeyvanune—[Ona toro 4Tobbl 6GbITb YBEPEHHBIM, YTO BIUSHUE TOKa YTEYKM SIBIISIETCSA HECYLLECTBEHHbIM,
Heobxoanmo, YTobbI n3mepsiembiii Tok 6611 6onee 0,5 MA NpPU HOMUHANBHOM 3HAYE€HWUW HANPSKEHUS.

6.1.4 [luHaMuU4ecKue XxapaKTepuCTUKU

AuHamudeckune xapakTepucTnku cepTuruumMpyemMon nsmepuTenbHON CUCTEMbI HanNPsKeHUs! NOCTOSIHHO-
ro Toka Ana nsmepeHusa konedbaHnin HanpsKeHUs NOCTOSIHHOIO TOKa AOCTAaTOMHO BaXKHbI.

Mpwy nsmepeHnn HanpsKeHUs NOCTOAHHOTO TOKa, KOTOPOE PacTeT UMK CHUXKAEeTCH CO CKOPOCTLIO Nopsiaka
1 % ncnbITaTenbHOro HanNPsXXeHUs! B CeKyHAY, NOCTOSIHHAA BpEMEHN BbICOKOBOMbTHON U3MEPUTENbHON CUCTe-
Mbl He goskHa npesbiwaTth 0,25 c.

Mpwumeyanune— O6bluHO NPUGOPLI, UCNONB3YEMbIE ANA U3MEPEHUA 3HAYEHUN UCNBbITATENBHOIO HanpsXKeHUs!
MOCTOSIHHOTO TOKA (T. €. CpeaHero apudMeTMHECKOro 3Ha4eHUs1), He NOABEPXEHbI BIIUSHWIO NPUCYTCTBYIOLWMX NyNbCauyi.
OpHako, ecnn ncnone3yoTes NPUBopbLI CO CKOPOCTHON NEPeAATOHHON XapaKTePUCTUKON, MOXET BO3HUKHYTb Heobxoau-
MOCTb YAOCTOBEPUTLCA B TOM, YTO MyNbCaUMKU HE OKa3blBaIOT CYLLECTBEHHOIO BUAHUA HA N3MEPEHUSI.

B cny4vae, Korga npu nposeaeHun UCNbITaHUA B yCnoBunax sarpsasHeHua Tpe6yeT0ﬂ n3MepeHue KpaTko-
BPEMEHHOro NageHuUa HanpskKeHUsl B NepexogHoM peXxumMe, NOCTOAHHAs BpeMeHN N3MepuUTesibHOU CUCTEMBI
JomkHa OblTb MeHbLUe, YeM oaHa TpeTb BpeMeHU HapacTaHUA NepexoaHOoro HanpaXxXeHuA.

6.2 UcnbiTaHMAa U3MepuUTenbHOW CUCTEMbI MNOCTOSIHHOIO HanpPsXeHUA

McnbiTaHna B COOTBETCTBUM C pa3aenom 5, nepevncneHHsle B Tabnuue 1, aenaotca o6asatensHbIMU
Kak ans ceptudukaumm nsmepuTenbHON CUCTEMbI U €€ KOMMOHEHTOB, Tak U AN OUEHKU pacluMpeHHON He-
ornpenerieHHOCTU U3MepeHnst, 3a UCKNoYEeHUeM NpeacTaBneHHbIX B 4.4.2.

PesynbTatbl TUNOBLIX U NPUEMO-CAATOYHBIX UCMBITAHWIA MOTYT OblTb MOArOTOBMEHLl HA OCHOBE fAaHHbIX
npoussoaAuTens. MNpuemMo-caaTouHbIE UCNLITAHWUA cneayeT NPOBOAUTL HA KaXAOM U3 KOMMNOHEHTOB.
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Tabnuua 1— TpeboBaHus, NpeabsBNsSEeMbIe K UCTIBITAHUSAM CepTUDMLNPYEMON N3MEPUTENBHON CUCTEMbI Hanpsi-
KEHUsI NOCTOSIHHOIO TOKa

Tunoeblie Mpuemo-caaToqHble | JKCMNyaTauuoHHble | JKCryaTauuoHHble
Tun ucneiTaHus
NUCNbITAHUA UCNbITaHUA WUCNbITAHUA npoBepKn
OnpegenexHve macliTabHoro 5.2
KoadhdmumeHTa npy KkanmbpoBke
MpoBepka MaclwTabHOIrO Ko- 6.3
acpcbuumeHTa
[MpoBepka nWMHENHOCTH, CM. 5.3 53
npvmevanve 2 {ecnv NnpumMeHmo)
[MpoBepka AVHAMUYECKUX Xa- 54
paKkTepucTrK
[MpoBepka KpaTKOCPOUHON CTa- 55
BunbHoOCTM
[MpoBepka AONrocpoyHONn CTa- 5.6 5.6
BunbHOCTM (ecnv NnpumMeHmo)
[MpoBepka BnvsHWA Temnepa- 5.7
Typbl OKpy¢atoLen cpeabl
MpoBepka apdekTa 6rmM3ocTu 5.8 5.8
OKpYXaloWwmx 0ObEKTOB, CM. NMPU- | (€CNv NPUMEHVMO) (ecnv NpuMeHmo)
MeuyaHue 3
[MpoBepka BNUAHUA nporpam- 5.9
MHOro obecrneyeHusi (ecnu NpUMeHNMO)
VcnbiTaHne Ha yCTOMYMBOCTb 5.13 5.13
npeobpas3oBareneHOro  yCTpon- (ecnv npumeHnmo)
CTBa B YCIOBUSIX CYXON OKpY»Kalo-
en cpeabl
McnbiTaHne Ha yCTOMYMBOCTB 5.13
npeo6pa3oBaTenbHOrO  yCTPOR- | (€Cnu NPUMEHUMO)
CTBa BblAepXKMBaEMbIM Harpsixe-
HUEeM noJ AOXKAEM WIMU B YCIOBU-
SIX 3arpsi3HeHust
Onpepenernne MacwTabHOroO 5.2.2 5.2.2
koadhuumeHTa npeobpasoBa-
TeNbHOro yCTPONCTBa
Onpepenenne macwtabHoOro 5.2.2 5.2.2
koadpduumeHTa cuctembl Nepepa-
UM M3MEPSIEMOTO curHana (ecnu
TpebyeTcs)
Onpepenenne macwTtabHOro 5.2.2 5.2.2
koapuumeHTa MamepuTenbHOro
npubopa
OTBETCTBEHHOCTb Ha KOMIMOHEHTbI, MPON3BOAUTENEM Ha cucTemy, Nosib3oBaTenem,
CM. npumMeyanue 1
PekomeHgyembii  MHTepBan ©IMHOPAa30BO (TUMNOBbIE pekomeHayeTcst B 3aBUCMMOCTHU OT
NOBTOPEHUS ¥ NpUEMO-CAATOYHbBIE UCTILITAHNS) €eXerogHo, cTabunbHOCTN,
HO He pexe 1 pa3a | HO He pexe 1 pa3sa
B 5 nert B rog

MpumevyaHune 1—BblwenepeuncneHHble UCTILITAHUST TAKXe NPOBOAAT AN OTAENbHbIX KOMIMOHEHTOB, €CNK
3KCNNyaTauMoHHbIE UCNBbITaHUA NPOBOAST anbTepHaTUBHLIM MeToAOM (CM. 5.2.2). [Ins onpeaeneHns HeonpeaeneHHoc-
TM NU3MEPEHNn cepTMnLNpyeMOor U3MepUTENbHON CUCTEMBI, COCTOSILLEN M3 STUX KOMMOHEHTOB, CM. Npunoxenve b.

MpumedvaHnune 2— UcnbiTaHne Ha NUHEWHOCTL cornacHo 5.3 TpebyeTcsi, TONbKO eCcrv HEBO3MOXHO NpoBeae-
HUe KanMBpoBKM METOAOM CNMYEHUs1 B Npeenax BCero NnpuHsitoro paboyero ananasoxa (cm. 5.2.1.2).

MpumevyaHnune 3 —BnusHne 6NMM30CTN OKpYKaOLWUX OGBEKTOB MOXET ObiThb BbI3BaHO 3(E(EKTOM KOPOHbI U
CBsI3aHHbIM C Hel aevicTenem o6bemHoro 3apsiga. Npoeepka adhdekra 6rmM3ocTr okpyKaoWwmx 06 bLEKTOB NpY IKCMNya-
TAUMOHHBIX UCNBITAaHWAX HeOBXoAMMa TONbKO B CNy4yae, eCny AaHHbIX TUMOBbIX UCMbITAHUI HEJOCTaTO4HO.
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6.3 dkcnnyaTauMoHHasi NnpoBepka (noBepka)

6.3.1 O6wmne nonoxeHun

MacLtabHbli koaddpuuneHT(bl) cepTudULMpoBaHHON N3MepUTENbHOW CUCTEMBI NpoBepsieTCA (NoBepsi-
eTCcs) O4HUM U3 cedyoWmX MeTOA0B.

6.3.2 Cnu4yeHue c 6onee ToYHOW cepTUPULMPOBAHHON U3MEPUTENBHON CUCTEMOW

CnuyeHne QOMKHO NPOBOAUTLCA € ApYroi, 6onee TOYHOM (3TaNOHHON) cepTUhULIMPOBAHHON U3Mepn-
TeSIbHOM CUCTEMOM MO MeToAuKe 5.2 Unu ¢ NOMOLLbIO paspsiiHUKa TUNA CTePXKeHb—CTepPXXeHb B COOTBETCTBUN
¢ pekoMeHaauusmu IEC 60052. Ecnu pasHOCTb Mexay ABYyMsl U3MEpPeHHbIMU 3Ha4YeHUAMU HaxoauTCA B
npegenax + 3 %, TO NpUNUCaHHLIN MacwTabHbIA koadULMEHT cuuTaeTca NermTumHblM. Ecnu pasHocTb
6onblue, TO AOMKHBI BbITb NPOBEAEHbI PaboTbl N0 0BGHAPYKEHUIO MPUYMHBI U, €CNIU HEOBXOANMO, TO AOMKHbI
6biTb NpoBedeHbl MOBTOPHbIE WUCMbLITAHWS NACMOPTHLIX XapaKTepUCTUK, C Uenblo onpeaeneHuss HOBOro
3HaYeHusa NpunNrcaHHoro MacwTabHoro KoadduumeHTa, Kak onmcaHo B 5.2.

6.3.3 MpoBepka MacwTabHbIX KO3 (PULUEeHTOB KOMNOHEHTOB

MacwTabHbli koachpuumeHT(bl) Kaaoro KOMNOHeHTa AoSpKeH 6biTb NPOBEPEH NPU NOMOLLN BCTPOEH-
HbIX MMM BHELIHWX KanMGpaTopoB, MMEIOLWNX PaclUMPEHHYI0 HeonpeaeneHHocTs He Gonee vem + 1 %. Ecnu
pasHOCTb MacliTabHOro koathhrUMeHTa KaXXaoro KOMNOHEHTa OTNIMYAeTCs1 OT NpeabiayLIero 3HaveHus He 6o-
nee, yem Ha £ 1 %, TO NpUNUCaHHbIN MacwWwTabHBIN kKOAhDULMEHT cunTaeTca AencTuTenbHbIM. Ecnn ka-
Kas-nnbo pasHocTb NpesbiwaeT 1 %, To A0MKHBI 6bITh NPoBeAeHbl PaboThl MO OBHAPY>KEHUIO NPUYUHBI U, €CAN
HeoB6xoQMMo, TO AOMKHbI GbiTe NPoBeAeHbl MOBTOPHLIE UCMbITAHUS NACNOPTHLIX XapakTepucTuK, C Uenblo
onpegeneHnsl HOBOrO 3HAYeHUs1 NPUNNCaAHHOIO MacwTabHoro koadduumeHTa, Kak onucaHo B 5.2.

6.4 UamepeHHe amMnNUTyAbI Nynbcayuin

6.4.1 Tpe6oBaHus

AMNuTyZa nynbcaunmn AoMmKHa M3MepATLCA C pacluMpeHHo HeonpeaeneHHOCTbLIo He bonee, yem 10 %
amMnnuTyabl Nynscauun, unu He 6onee 1 % cpeaHero apupmeTU4eckoro sHa4eHUs! NOCTOSIHHOTO HaNpPsKeHUsl,
B 3aBMCMMOCTU OT TOrO, Kakoe 3HaveHune Gonblue.

Ons namepeHna amnanTyael Nynbcauuii U Ana naMepeHna cpegHero apudpmMeTuieckoro sHa4eHus Ha-
NpsHkeHWs MOTYT ObITb UCNOMb30BaHbI OTAENbHbLIE U3MePUTENbHBLIE CUCTEMBI, UMK OAQHO U TO Xe Npeobpa3oBa-
TeflbHOEe YCTPOMCTBO MOXET BbiTb MCNOML30BaHO C ABYMS! OTAENMbHLIMU U3MepUuTenbHbIMU Npubopamu.

[nsi amepeHust nynbcauumini Heob6xoaumo, UTobbl BepxHUA 15 %-HbIA Npegen 4acToTbl aMMIUTYAHO-Yac-
TOTHOW XapaKTepUCTUKN U3MEepPUTENbHOM cucTeMbl 6bin B 5 pa3 6onblue, a HKHWUA 15 %-Hblli Npeaen Yacto-
Tol — B 0,5 pa3a MeHbLLe OCHOBHOW 4YacTOThl f Nynbcauuii.

lMpwumevyaHue— BoMHOrMX criyyasix TpeboBaHne K HUXKHEMY NpeAeny 4acToTbl MOXeT ObITb onpegeneHo yac-
TOTOW UCTOYHMKA NUTAHWUS.

6.4.2 CocTtaBnswolie HeonpeaeneHHOCTU

[na nameputensHON cMcTeMbl HanpsbKeHWs, NpegHasHa4YeHHON ANs U3MepeHns nynbcauuin, Heonpeae-
NeHHOCTb OLeHNBAIOT B COOTBETCTBUM C MPUMOXKEHNEM A, 1 AONONHATENBHO creayeT YYUTbIBaTb COCTaBNsAo-
LMe HeonpeaeneHHoCTH, ykasaHHble B 5.3—5.9. Tawke nogpobHasa nHgopmauna npeacrasneHa B pasgenax,
OTHOCHALLMXCA K U3MEePEHUIo NepeMeHHOro HanpsbkeHus (pasaen 7). B otaeneHbIX cnyyasx gpyrue coctasnsio-
WMe HeorpedeneHHOCTU TakkKe MOryT OKasaTbCsl CyLIeCTBEHHbIMW, a npeAcTaBfeHHas B HacTOALLEM
cTaHaapTe MHgopMaLnsi UMeeT TOMbKO pekoMeHaaTeNbHbIN XxapakTep.

6.4.3 Kanu6poBKku 1 ucnbiTaHnsa cepTudULUpyemMon U3MepUTenbHOW CUCTEMbI ANA U3MEpeHus
nynbcauuin HanpsxeHUs

UcnblTaHus, ykaszaHHble B Tabnuue 2, OTHOCATCA TOMbKO K U3MEpPUTENbHBLIM cCUCTeMaM, UCMONb3yeMbIM
ANsi U3MepeHnus amnanTyabl Mynbcauni.

CooTBeTcTBME TpebGOBaHUSAM TUMOBOrO MWCMbITAHUA MOXeT ObiTb NMOATBEPXKAEHO MWCMNbITAHUAMW Ha
YCTPONCTBE aHanorm4yHom KOHCTPYKLMU UM MHOTAA — Ha OCHOBE AaHHbIX nponssoauTens. Mpuemo-caaToy-
Hble UCMbITaHNs! OOIPKHbI MPOBOAUTLCS Ha KaXKO0M U3 KOMMOHEHTOB. ckrioueHns npeacTtaBneHsl B 4.4.2.

B oTAenbHbIX criydasx Apyrue cocTasnsiow e HeornpeaeneHHOCTH Takke MOTyT OKasaTbCsl CyLeCTBEeH-
HbIMUW, 1 cnegyeT UMEeThb B BUAY, YTO NpeAcTaBneHHas B HACTOsALLEM CTaHAapTe MHopMaumsi No HUM UmeeT
TONbLKO pekoMeHaaTerbHbIA XapakTep.

6.4.4 U3MmepeHusa macwtabHoro koadpuLmeHTa Ha YacToTe Nynbcauum

MacwtabHbln k03 DULMEHT M3MEPUTENLHON CUCTEMBI, MPeHAa3ZHauYeHHON ANsl U3MEPEHNs Nynbcauui,
crnegyeT onpeaensTb Ha OCHOBHOM YacToTe f nynbcauun, ¢ pacluMpeHHONn HeonpeaeneHHOCTLI0 He Gonee,
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yeM + 3 %. AToT MaclTaBHbIN KO3 ULMEHT MOXET BbITb TaKKe onpeaeneH Kak NponsBoaHast MacluTabHbIX
k09ahOULMEHTOB KOMMOHEHTOB.

6.4.5 OnpeaeneHne AUHAMUYECKUX XapaKTepUCTUK NPU NOMOLLU CHATUA amMNNIUTYAHO-4acToT-
HOW XapaKTepUCTUKN

Ha gaHHyto uaMepuTesbHyo cucTtemMy nogaeTcst CUHycouaarnbHbli CUrHan U3BeCTHOM BeMUUNHLI, 0BbIY-
HO HU3KOTO YPOBHSA, M U3MepSAEeTCs 3HaYeHMe BbIXOOQHOTO CUrHana. 370 U3MepeHue NoBTOPSAIOT A AuanasoHa
yacToT npumepHo oT 0,5 4o 7 OT OCHOBHOM YacToThl NynbcaLui. PasHOCTb U3MEePEHHbIX 3HAYEHUIN Hanpsxe-
HWSA gofkHa BbiTh B Nnpeaenax 3 ab.

6.4.6 dkcnnyaraluuoHHaa npoBepka (noBepka) cepTuULMpPOBaAHHON M3MEPUTENBHON CUCTEMBI,
npegHasHa4eHHOW ANS U3MepPeHUsA Nnynbcauun

MacLlTabHblii ko3hdPULMEHT cepTUPUUNPOBAHHOW M3MEePUTENBHON CUCTEMEI MOXET ObiTb NpoBepeH
(noBepeH) 0AHNM 13 METOAOB, ONUCAHHBIX B 7.4, KacaloLWMXC U3MepUTENbHbIX CUCTEM NepeMeHHOoro Harnps-
KEeHus1.

Ta6nuya 2— TpeboBaHus, NpeabsBnsieMble K UCMbITAHUSIM MO ONpefeNeHnio COCTaBMALWMX HeonpeaAeneHHoOCTn
npu N3mMepeHnn nynbcaymni

T Tunosble Mpuemo-caaTouHble | JKcnnyaTauuoHHble | SkcrnnyaTauuoHHble
UM ncnbiTaHUsA
ncnbIiTaHUA UCNbITAHUA UCMbITAHUA npoBepku
OnpegeneHve maclwTabHoro 5.2
KoahMLUMEHTA U3MEPUTENBHOM
CUCTEMbI NPU KanubpoBeke
MpoBepka MacwTabHOro Ko- 6.4.6/74
apumumeHTa
MpoBepka AMHaMUYECKUX xa- 6.4.5 5.4.5
PaKTEPUCTUK AN U3MEepeHus
nynbcauun
MpoBepka [ONrocpoYHON CTa- 5.6
GunbHoOCTY
MpoBepka BNUsiHUSI Temnepa- 5.7
TYPbl OKpYXatoLwen cpeabl
OTBETCTBEHHOCTb Ha KOMMOHEHTbI NPOU3BOANTENS Ha cucTemy nonb3oBarernsi
PekomeHgyembin  vHTepBan 01HOpPa30Bo (TUMNOBbIE pekomeHayeTcs B 3aBMCMMOCTHN
NOBTOPEHWS 1 NpYeMo-CAAToOUHbIE UCTbITaHUS) eXerogHo, OT CTabUnbHOCTH,
HO He pexe 1 pasa | Ho He pexe 1 pasa
B 5 ner B rog

7 U3mepeHMne nepeMeHHOro HanpsbkeHus

7.1 TpeboBaHusA k cepTUdULMPYyEeMOA U3MEPUTEITILHON CUCTEME

7.1.1 O6wme nonoxeHus

OcHOBHbIM TpeboBaHWUEM K CEPTUDULUPYEMOIR U3MEPUTENBHON CUCTEME NEPEMEHHOMO HaNpPsPKeHUA s1B-
NAeTca MU3MepeHue BenMYMHbl WUCMBITATEeNbHOTO HanpsikeHUsl B COOTBETCTBUM C  pekoMeHaauusiMu
IEC 60060-1 (peak/«/i U cpeHeKkBagpaTU4eckoe 3Ha4yeHue) Ui amnnMTygHoro 3HaueHus ucrneitaTens-
HOTO HanpPsKEHWs NPY HOMWHAMBHO YacToTe € paclUMPeHHON HeonpeaeneHHocTbio B Npeaenax Uy, < £3 %.

7.1.2 CocTtaBnsowme HeonpeaeneHHOCTH

[N usmepuTenbHbLIX CUCTEM NepeMeHHOro HanpskKeHUs pacluMpeHHyto HeonpeaeneHHocTb Uy, oLeHu-
BatoT ¢ KoadhdbuLmeHToM oxBata Anga 95 %-Hoi BepoATHOCTU cornacHo 5.10.3 1, ecnn Heobxo0aAMMO, TO B COOT-
BETCTBUK C NpunoxeHuamu A n b. NcnbiTaHns 4ns BbISIBNEHUA COCTaBNAOLLMX HeonpeaeneHHOCTU, KoTopble,
KaK NpaBumio, AOMPKHbI yUUTbIBaTLCS, 06061 eHbl B Tabnuue 3. B HeKoTOpbIX criyyasix 40MONHUTESbHO AOSPKHbI
6bITb yYTeHbl Apyrve HeonpedeneHHOCTU, eClN OHN UMEIOT CYLLECTBEHHOE 3HaYeHNe.

7.1.3 OnpepeneHue AUHaAMUYECKUX XapaKTePUCTUK

AMNIUTYAHO-4aCTOTHANA XapaKkTepucTMka N3MepuTensHOM cCUcTeMbl, NpeaHasHavYeHHon Ans paboTkbl Ha
OfIHO OCHOBHOW YacToTe f,,, AOMKHa nonaAaThb B rpaHuLbl 061acT, OTMeUYeHHble Ha PUCYHKe 6, ucxoas us
COOTBETCTBYOLMX TpeboBaHWMA HeonpeaeneHHocTU. CnapeHHble 0603Ha4YeHUst Ha gnarpamme xapaxkrepuay-
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10T HOpMasnnM30BaHHYK 4YacToTy (norapudmuyeckas Llikasna) U ee COOTBETCTBYHLULee OTK/IOHEHWE B YI/TIOBbIX
TOYKax OrpaHUYMUTEeNbHbIX NUHUIA. DKCnayaTaunoHHble XapakKTepucTUKW WU3MepUTEeNIbHOW CUCTEMbl [0J/DKHbI
6bITb NOATBEPXAEHbI BAManasoHe oT fHMao 7 fHMHenocpeACTBEHHBIMU UCNBITAHUAMU UM @aHANIM30M CXEMBI.
AMNANMTYAHO-YacTOTHAsA XxapakKTepucTuka 3a npefesioMm AvanasoHa npeacTaB/ieHa TONMbKO ANA MHopmaLmu
(cnpaBoOY4HO).

N3mepuTenbHas cuctemMa Takke MOXeT 6biTb cepTuduLuMpoBaHa B AMana3oHe OCHOBHbIX YacToT (T. e. OT
45 po 65 'y B cooTBeTcTBUK Cc IEC 60060-1). MacwTabHblii KO3 PULNEHT B TAKNX CAyYasx AO/DKEH ObITb MOCTO-
AAHHbIM B npepenax 1 % HMXHero npejesia OCHOBHOI YacToThl /HOML O BEpXHero npejesnia OCHOBHOM 4acToThl
fHM- AMNANTYAHO-4acTOTHaA XxapakTepucTuka B npefesiax MHTepsana oT Homl o 7fHOR fomkHA HaxoAUTbCca B
rpaHuLax oTMeyYeHHol 061acTu, kKak NokasaHo Ha pucyHke 7. Homep nap B Anarpamme nokasbiBaeT HOpMaaun3o-
BaHHYI 4acTOTy M ee COOTBETCTBYIOLLEE OTK/IOHEHNE OT UAeanbHOW NnepefaToOYHON XxapakTepUCcTUKN B Yr0OBbIX
TOYKax OrPpaHNUYNTENbHbIX MUHUIA. dKCNayaTauMoHHble KavyecTBa U3MepUTeNbHO CUCTEMbl AOMXHbI GbITb NOA-
TBEPXAEHbI OT /HoML O 77HOM2 MOCPEACTBOM UCNbITAHUI UAWM aHANN30M CXeMbl. AMNIUTYAHO-4aCTOTHasA XxapakTe-
pucTuka 3a npegenom AvanasoHa npefcTaBfieHa TOMbKO ANA UHopMauun (CNpaBoYHO).

CneunanbHble Tpeb6OBaHUA K AUHAMUYECKAM XapakTepucTukam MOryT 6biTb HOPMUPOBAHbl COOTBET-
CTBYHOLUM TEXHUYECKAM KOMUTETOM.

MpumevyaHune 1— Cuyntaercs, YTO U3MepUTE/IbHbIE CUCTEMBI, COOTBETCTBYIOLLNE ITUM Tpe6OBaHI/IFIM, nMmerT
YaCTOTHbIE XapaKTepUCTuku, npuemsaemblie ana nsMmepeHusa noJsiHbiX rapMOHUYECKNX NCKaXXEHWIN ncnbliTatesibHoro Hanpsa-
XeHwud.

MpumeyaHune 2— YacToTHaa XapakTepucTuka, pacnosioxXeHHas BHe OTMEYEHHOI 30Hbl, XOTA U He 06s3a-
TeNbHa, HO MOXET 6bITb peann3oBaHa Ha NMpakTuke.

MpumevyaHne 3— V3MepeHUs amnaNTyAHO-YACTOTHON XapakTepUCTUKN MOXHO He MPOBOAWTL ANa U3mMepu-
TE/bHbIX CUCTEM, UCMO/b3YEMbIX B UCTOUHMKAX NEPEMEHHOTO HaNPsHKeHWsl (Hanpumep, Pe3oHaHCHOW CUCTEMbI), ECIM MO-
XeT 6bITb JO0KA3aHO, YTO OTHOLIEHWE aMM/IUTYAHOTO 3HAUYEHUSA K eiCTBYIOLEMY 3HAYEHWIO UCTLITATE/TLHOTO HamNPsHKEHNs
paBHOo V2 B npeaenax 1 % npu BCEX BO3MOXHbIX YC/IOBUAX IKCM/TyaTauuu.

MpumeuyaHune 4— BHEKOTOPbIX Cyyasix MOXeT NoTpe6oBaTbCsi M3MEPSITb NEPEXOAHbIE HANpsXeHus (Npo-
Liecchl), HaNOXEeHHbIe Ha NepemMeHHoe HanpshkeHue. B HacTosleM cTaHAapTe Tpe6oBaHus K TaKUM U3MEPEHUSIM He pac-
CMaTpMBatoTCA, HO HEKOTOPbIE CCbINIKU yKasaHbl B pasgene 8.

AMNnnTygHo-yactoTHasa xapaktepuctuka G(f), gb

0.2r’HM +15 % 7fHOU, +15 %

------- ~ v 36 0

1 I
0,2/HQM -15 | 7f - 150
-2 | [ ] \\
1 \
| \
-3 1 ! \

¢} 10

BEPXHWIA npepen;
HUWXHWIA npeaen

PucyHok 6 — Mpremnemas HoOpMasiM3oBaHHas amnaMTy4HO-4acTOTHaA XxapakTepucTnka U3MepuTesibHOW CUCTEMBI
(3aTemMHeHHas 06nacTb), NpeAHa3HAYeHHO! ANs N3MEPEHNS OAHON U3 OCHOBHbIX YacToT fHM
(ncnbiTaHHas B gnanasoHe 1—7 fHD
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----BEpPXHUIA NpegerT;
----HWKHWIA Npeaen

PucyHok 7 — Mpuemnemas HopMani3oBaHHas aMnaUTyAHO-4aCTOTHAsA XapakTepucTMKa N3MepUTE/bHOM CUCTEMbI
(3aTemMHeHHass 06nacTb), NpegHasHa4YeHHas A/19 AnanasoHa OCHOBHbIX YacToT oT fHM go fHMR
(ncnbiTaHHasn B gnanasoHe fHOU—7fHRY)

7.2 WcnbiTaHnsa cepTudnumpyemMoin n3MepuTenibHON CUCTEMbl HaANPsSXXEeHUS nepemMeHHOro Toka

McnbiTaHns B COOTBETCTBMM C pasfesioM 5, 0606ueHHble B Tabnvue 3, ABNATCA 06A3aTeNbHbIMK AN
NoATBEPXKAEHNA XapaKTepUCTUK U3MEPUTENbHOM CUCTEMbI MEPEMEHHOIO HaMpPsSXXEeHUS U ee KOMMNOHEHTOB, a
TaKke ANS OLEHKM paclIMpeHHOl HeonpeAeneHHOCTU U3MepeHus. VcknoueHns npegcraBneHbl B 4.4.2

Pe3ynbTatbl TUNOBbLIX N NPUEMO-CAATOUYHbIX UCMbITAHUA MOryT ObiTb NOArOTOB/IEHbI HA OCHOBE AaHHbIX
npoussoautens. MNpreMo-caaToyHble UCMbITaHWSA AO/MKHbI MPOBOAUTLCS Ha KaXKAOM YCTPONCTBeE.

7.3 OuHamnuyeckme xapakTepucTuku

[ns onpefeneHuns guHaMUyecknx xapakTepucTuk ceptTuduumpyemMoii nsmMepuTenbHOn cucTemsl nepe-
MEHHOTO HanpsXXeHWs Ha ee BXOA MoAalT CMHycOoMAasbHbIA CUTHAN M3BECTHOW BEeNNYMHBI, 06bIYHO HU3KOTO
YPOBHSA, N N3MEPSAETCHA 3HaYeHMe BbIXOAHOIo curHana. 3T0 U3MepeHue NOBTOPAIT A/13 COOTBETCTBYIOLLLETO
AnanasoHa 4acToT oT 140 7 ucnbiTatenbHON YyacToTel. Pe3ynbTar go/mkeH cooTseTcTeoBarth 7.1.3.

7.4 3kcnnyatauuMoHHas nposepka (nosepka)

7.4.1 O6wwne NOMOXKeEHUSA

MacLwwTabHbIn KO3 PULNEHT(bI) CEPTURULUPOBAHHON N3MEPUTE/IbHOW CUCTEMbI MOXET ObITb NPOBEPEH
(noBepeH) ofHUM K3 cnefylLWwmnx MeToaoB.

7.4.2 CnuyeHue c 605ee TOYHON cepTUNLUPOBAHHOK U3MEPUTENbHOW cucTemoli

CnnyeHne nNpoBOAAT C APYroi, 6osiee TOYHONM (3TasIOHHOW) cepTUMLMPOBAHHON N3MEPUTENBHON CucC-
TeMOW cornacHo MetTogam, onucaHHbIM B 5.2, nan ¢ lWapoBbiM paspsAaHYKOM B COOTBETCTBUM C peKoMeHaaLm-
amu |[EC 60052. Ecnu pasHOCTb MexXay LABYMS U3MEPEHHbIMU 3HAaYeHUsMU Haxoautcs B npepenax +3 %,
NPUNMUCaHHbIA MaclTabHbll KOIMPULNEHT cunTaeTcs NernTuMHbIM. Ecnm pasHocTb 60/blie, TO AOJIKHbI
6bITb NPOBEAEHbl UCCNEeA0BaHNA NO O6HAPYXEHMIO MPUYMH TAKOTO PaACXOXAEHUS W, ecnu notpebyeTcs, 40-
XHbI ObITb NPOBELEHbLI NOBTOPHbLIE UCMbLITAHWUA NACMNOPTHBLIX XapaKkTePUCTUK CUCTEMBI C Lie/Iblo onpeaenieHns
HOBOrO 3HAYE€HMA NPUNMCaAHHOrO MaclTabHoro KoaduumneHTa, kak onmcaHo B 5.2.

7.4.3 MNpoBepka MacwTabHbIX KO3 PULNEHTOB KOMNOHEHTOB

MacwTabHbln KO3ULNEHT(bI) KAXKAOTO KOMMOHEHTA MOXET OblTb NPOBEPEH MCMO/b30BAHWEM BCTPO-
€HHOI0 WM BHELLHEro kannbparopa, MMeloLWwero pacluMperHHy HeonpeaeneHHocTb He 6onee +1 %. Ecnu ans
KaXX0ro KOMNOHEHTa pasnnume B MaclTabHOM KO3(hULNEHTE OT ero NpeablAyLLero 3Ha4eHns He npesblwa-
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eT 1 %, TO NPUCBOEHHbIA MaclTabHbIN KOahdULNEHT cunTaeTca gencTBUTENbHBIM. ECnn pasnuune B mac-
WwTabHoOM KoadpduLmeHTe Kakon-nMbo KOMMNOHEHTHI okasbiBaeTca 6onblue 1 %, To AOSMKHBI BbITh NpOBEeAEHbI
uccneaoBaHua ana o6HapyXXeHUst IPUHMNH Takoro pasnuyna 1, ecnn notpedyeTcs, To AOSMKHbI BbITb BbINOSHE-
Hbl MOBTOPHbIE WCMbLITAHUS C Lenblo onpeAeneHnA HOBOrO 3Ha4YeHWs NPUCBOEHHOTO MacwTabHoro
KoadpuuneHTa, Kak onucaHo B 5.2.

Ta6nuua 33— TpeboBaHus, NpeabABNAEMbIE K UCNBITAHUAM CepPTUDULMPYEMON N3MEPUTENBHON CUCTEMBI HANPS-

XXEeHUs1 nepemMeHHOro Toka

Tun ucnbiTaHus

Tunosble
MCNbITAHWSA

Mpuemo-caaTouHbie
MCNbITAHUS

3kcnnyaTaunoHHble
UCNbITaHUA

JKennyaTaunmoHHble
npoBepku

OnpeaenexHve maclwtabHoro
KoadhmumeHTa npy kanubposke

52

Mpoeepka macwTtabHoro ko-
acbpmumneHTa

6.4

Mpoeepka TIMHEWHOCTW,

CM. npumMevaHne 2

53

5.3
(ecnv npumeHnmo)

Mpoeepka anHaMUUECKUX Xa-
paKkTepucTnK

5.4/7.3

54

Mpoeepka KpaTKOCPOUHOM CTa-
6unbHoOCTN

5.5

Mpoeepka AONrocpoyHON CTa-
6rnbHOCTH

5.6

5.6
(ecnn npumeHnmo)

Mpoeepka BNUAHUA Temnepa-
Typbl OKpY>Kalowen cpeabl

5.7

MpoBepka achchekta Grmsoctu
OKpyXXatoWwmx ob6beKToB, CM. Npw-
mevaHve 3

5.8
(ecnn npumeHnmo)

5.8
(ecnn npumeHnmo)

[MpoBepka BMAHUA nporpam-
MHOro obecneveHust

5.9
{(ecnn npumeHnmo)

VcnbiTaHne Ha yCTOMYMBOCTb
npeobpasoBaTensHOro  ycTpon-
CTBa B YCNOBMSIX CYXOW OKPYXKato-
Len cpeapbl

5.13

513
(ecrv npumMeHnmMo)

VicnbiTaHne Ha yCTOMYMBOCTB
npeobpasoBaTensHOro  ycTpon-
CTBa BblJEPXMBAEMbIM Hanpsike-
HVYeMm nog AOXKAEM N B YCNOBU-
SX 3arpsi3HeHns

5.13
(ecnv npumMeHNMoO)

Onpepaenenve mMacwTabHOrO
koadhhuumeHTa npeobpasosarens

522

5.2.2

OnpepenerHne MacwTabHOro
koadbduumeHTa nepegatoen
cuctembl (ecnm TpebyeTcs)

5.2.2

522

OnpepenerHne MacwTabHOro
ko3 duumeHTa M3MepuUTENbHOIO
npubopa

5.2.2

5.2.2

OTBEeTCTBEHHOCTb

No KOMNOHEHTaM — NMPoun3BoanTens

no cucTeme — Mnonb3oBaTens,
CM. npumMeYaHve 1

PekomeHayembil  MHTepBan 0OHOPa30BO (TUMNOBbIE pekomeHayeTcs B 3aBMCUMOCTM OT
NOBTOPEHUS U NPUeMOo-CAaTOHbIE NCTbITaHWS) €XerogHo, cTabunbHoCTH,
HO He pexe 1 pasa | HO He pexe 1 pasa
B 5 ner B rog

30

MpumMmevaHune 1—BblluenepeUncrneHHble NCTBITAHUS Takke MNPUMEHSIOT K OTAENbHLIM KOMMOHEHTaM, ecru
SKCINyaTaunoHHbIE UCTIBITAHUSA NPOBOAST anbTepHaTUBHBIM MeTodoM (M. 4.2.2). [insi onpeaeneHns HeornpeaeneHHoc-
TU 3MEPEHUA CEPTUPNLMPYEMON U3MEPUTENBbHON CUCTEeMBbI, COBPaHHON U3 AaHHbBIX KOMMOHEHTOB, CM. MPUIOXeHue b.
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MpumedaHune 2— WcnbiTaHne Ha NMHENHOCTb cornacHo 5.3 TpebyeTcsl, TONbKO ecnv HEBO3MOXHO npoBeae-
HUe KanubpoBKM METOAOM CNMYEHUs B Npeaenax Bcero paboyero guanasoHa (cMm. 5.2.1.2).

MpumedvaHune 3—BnnaHne 6rmM3ocTn OKpyXalOWMX OOHLEKTOB MOXET ObiTb BbI3BAHO 3(PHEKTOM KOPOHbI M
CBsI3aHHbIM C Hel gelicTBueM o6bemHoro 3apsga. lNpoBepka aghdekra 6rm3ocTu okpyarwmx o6bEKTOB NPU SKCNNya-
TaUMOHHbIX UCMbITAHWSAX Heo6XoaMma TONBKO B Cryyae, eCnn AaHHbIX TUMOBbIX UCTbITAHUIA HEA0CTaTOuHO.

8 WUsmepeHMe HanpsiKeHUs1 r(PO30BOro UMNynbca

8.1 Tpe6GoBaHuA k cepTudMLUPYyeMON U3MepUTEeNbHON cUcTeMe

8.1.1 O6wue nonoxeHuA

OCHOBHBIMM TPeBOBaHNAMM K CEPTUDULMPYEMON N3MEPUTENIBHOW CUCTEME HanpPsHKEHUs TPO30BbIX UM-
NynbCOB ABMAOTCS:

- n3MepeHne aMnauTyaHbIX 3Ha4YeHU ncnbiTaTensHoro HanpsbkeHus cornacHo IEC 60060-1 ans non-
HbIX FPO30BbLIX UMMNYNBCOB 1 FPO30BLIX UMMYLCOB, CPe3aHHbIX Ha cnage (Ha 3agHeMm bpoHTe), A0SMKHO NPOBO-
ONTLCA C paclUMpeHHON HeornpedeneHHocTbo B npegenax + 3 %;

- namepeHue aMnMTyaHbIX 3Ha4YeHWI NcnbiTaTeNbHOro HaNPsSPKEeHUS AN rPO30BbIX UMITYIIbCOB, Cpe3aH-
HbIX Mo NepeaHeMy PPOHTY, AOHKHO NPOBOANTLEA C paclUMpeHHON HeonpeaeneHHoCTbio = 3 % (0,5 MKe< T, <
< 2 MKC);

- N3aMepeHne BpeMeHHbIX NapameTpoB, KOTopble onpeaensoT hopMy curHana, A0SKHO NPOBOAUTLCS C
paclnpeHHon HeonpeaeneHHOCTLIo B Npegenax +10 %;

- namepeHue konebaHuin, KOTopble MOTyT BbITb HAMOXeHbI HA UMNYIbC, A1 TOro YTO6bI rapaHTMpPOBaTb,
YTO 3TN KonebaHus He NpeBbIWAaloT AONYCTUMbIE YPOBHU, AaHHbIe B IEC 60060-1.

MpumedaHue— HeT pekomeHaaumMIN No U3MepPeHnto cnaga (3agHero hpoHTa) rpO30BOro MMMNYNbLCHOro HaNpst-
XKeHusl, Tak kak HU oguH komuteT |IEC no uameputensHeiM npubopam He cchopmynuposan 3Tn TpeboBaHus.

8.1.2 CocraBnsawLwue HeonpeaeneHHoOCTU

Ons usmepuTensHOM CUCTEMBI HAMPSXKEHNSA IPO30BOro UMNYNbCa paclUMPEHHY HeonpeaeneHHOCTb U3-
mepenusa U,, cnegyet oleHusaTb ¢ koadduLmeHTom oxsata Ans 95 %-Hol BepoaTHoCcTh cornacHo 5.10.3,
5.11.3 n npunoxeHuin A n B (Npu HeobxoaumocTu). MNMepeyeHsb UCNbITaHUIA, NPOBOAUMBIX AN OLLEHKN COCTaB-
NALMX HeonpeaeNeHHOCTU, KOTOPbIe, Kak NpaBuno, AOMMKHbI YYUTLIBATLCA, NpuBeaeH B Tabnuue 4. B Heko-
TOpbIX Cny4vasix AOMOMHUTENbHO AOIPKHbI ObITb YUTeHbl Apyrue HeonpeaeneHHOCTU, ecrii OHU UMeloT
CYyLLleCTBEHHOE 3HaYeHue.

8.1.3 Tpe6oBaHusa kK U3MepUTenbLHOMY Npubopy

NamepuTenbHbii npubop aorkeH cooteeTcTBoBaTh IEC 61083-1 1 IEC 61083-2.

8.1.4 OuHaMuyeckue XapaKTepucTUKU

Ounramuuyeckne xapakTepucTuku U3sMepuTenbHON CUCTEMBI AOMKHbI ObITb NpUeMnemMbiMu Ans usmepe-
HWA COOTBETCTBYIOWMX (DOPM aMNIUTYAbl IPO30BOro UMMYIbCa U ero BpeMeHHbIX NapaMeTpos B rpaHuLax Ho-
MUHaNbLHOrO BPEMEHHOro AuarnasoHa, YykasaHHbIX B nacrnopte usMeputenbHOW cuctembl. [pu aTom
MacLUTabHbIN k03hDULNEHT OOIPKEH OCTaBaTbCsl HEM3MEHHBLIM B CrieayloLnx npegenax:

- £ 1 % Ansa nsmepeHus NosiHbIX UMMYNbLCOB U UMMYJILCOB, Cpe3aHHbIX Ha cnaae (Ha 3agHeM poHTe);

- £+ 3 % Ansa nsmepeHus UMNynbCcoB, cpe3aHHbIX Ha nepeaHeM (bpoHTe;

-+ 10 % Ana nsmepeHust BpeMeHHbIX NnapameTpos.

MpumevaHnue 1—Yro6bl BOCNPOM3BOAUTL HA 3aPErMCTPUPOBAHHOW KPUBOW KorebaHusi, KOTopble MOryT
ObITb HANMOXeHb! Ha UMNyrnbe, OTHOCUTENbHbLIN BerHMﬁ npepen rpaHM‘-IHOﬁ 4acTOTbl MOXEeT COCTAaBIIsATb HECKONbKO Mera-

repu. MlamepurtenbHas cuctema ¢ BpeMeHeM OTKIMKa T, MEHEee NN PaBHbIM HECKOTNBbKUM [I€CATKaM HaHOCEKYHJ, cuuTa-
eTCsl MPUeMNEMON Arisi TaKMX U3MEPEHU (CM. npunoxeHune B). 3Tn npeaensl noka HaXoAATCsl HA PaCCMOTPEHUN.

MpumeyaHwue 2—lpegnoytutensHo, UTO6LI 0OQHY UBMEPUTENBHYIO CUCTEMY UCMONB30BaIy AN U3MepeHns
BceX TpebyeMbiX BEMWUMH, T. €. MMKOBOTO 3HAYEHUs1, BPEMEHHbIX NapaMeTpoB U konebannin. OgHaKo MHOTME CUCTEMbI, KO-
Topble Morny 6bl 6bITe cCepTUULIMPOBaHbI TS UBMEPEHWIA MMKOBOTO 3HAYEHUSI U BPEMEHHbIX NapaMeTpoB, He MOTYT 6bITb
cepTudmUMpoBaHb! Ansi uamepeHun konebanuii. MoaToMmy uamepuTensHas cuctema MoXeT ObiTb cepTudurunpoBaHa ans
M3MepEeHUs] MMKOBOIO HamNPsiKEHWs M BpPEMEHHbIX NapameTpoB, a Ansi uaMepeHusi kornebanui (ecrnv Heo6xoaumo, Ha Gonee
HU3KOM HanpsbKeHUN) cepTUULNPYIOT BCMOMOTaTerbHYI0 CUCTEMY.

8.1.5 MopgknoyeHue K 06bLEKTY UCNbITAHUNA
MpeobpasoBaTensHOe yCTPOUCTBO criedyeT NoAKMoYaTh HeNnocpeacTBEHHO K Bxody obbekTa ucnbita-
HWiA. Mpeobpa3zoBaTenbHOe YCTPONCTBO He criedyeT NoaknoyaTtb MeXay UCTOYHUKOM HanpsKeHUs U 06bek-
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TOM UcnbiTaHusA. Kabens k npeobpasoBaTeslsHOMY YCTPOWCTBY AOIKEH NepeaaBaTh TOK TONBKO K U3sMepuTeb-
Hol cucTteme. MpeobpasoBaTeribHOEe YCTPOUCTBO OOMKHO BbITh pasmeLleHo Tak, YTobbl B3anuMHoe BRnsaHue
Mexay UcrnbiTaTenbHbIMU U U3MepUTENbHBIMU LensMn Bblfo He3HaYNTEbHBIM.

MpumeyaHune — BO3MOXHbI WCKIIOYEHWUS, HarNpUMep WCrbiTaHne KOMBWHUPOBAHHBIMU HAMPSHKEHNSMU

(cm. IEC 60060-1).

8.2 UcnbiTaHUA U3MepUTENbHON CUCTEMBI HanpsXKeHUsi FPO30BOro UMNynbca

UcnbiTaHna cornacHo pasgeny 5, 0606LeHHble B Tabnuue 4, HeobXxoaMMbl AN NoATBEPXKAEHNS Xapak-
TEPUCTUK U3MEPUTENBHON CUCTEMBI HANPSBKEHNUS FPO30BOIO UMMYNbLCA U ee KOMMNOHEHTOB, a Takke A8 OLEeH-
KM paclinmpeHHon HeonpedeneHHoCTM uamepeHus. UckrodeHus npeacraeneHol B 4.4.2.

PesynbTaTbl TUNOBLIX U MPUEMO-CAATOYHBIX UCTILITAHWA MOTYT ObITb MOArOTOBMEHEl HA OCHOBE AaHHbIX
npoussognTens. MNpuemo-caaToyHble UCMbLITAHUS AOMMKHBI MPOBOAMTLCH Ha KaXKAOoM YCTPOMCTBe.

Tabnwunua 4 — TpeboBaHus, NpeabsBNAEMbIe K UCTIBITAHUAM CepTUDULMPYEMON U3MEPUTENBHOW CUCTEMbI HaNpPs-

XeHwusA rpo30BOro nMmnynbca

npeobpaszoBaTenbHOro  yCTPOW-
CTBa BblAepXXnBaeMbiM Hanpsbxke-
HWEM NoA AOXKAEM UIMN B YCINOBU-
AX 3arpsisHeHNs

(ecnu NpUMeHNMo)

T P, Tunosble Mpuemo-coaToyHble | JKcrnyaTauuoHHble | JkcnyaTauuoHHbIe
nn nenbITanka UenbiTaHUA ncnbiTaHUA UCNbITaHUA NpPOBepPKU
Onpegenenne macwTabHoro 5.2
KoathuuneHTa/BpEMEHHbIX  Ma- 5.11/8.3
pameTpoB npu kanubpoeke
[MpoBepka MacwTabHOro Ko- 8.5
achbmuneHTa
MpoBepka NUHENHOCTH, 5.3 5.3
CM. MpumeYaHue 2 (ecnn NnpumeHUMoO)
lMpoBepka OUHaMUYECKUX Xa- 5.4/8.4 5.4/8.4 8.5
pakTepucTuk
MpoBepka [ONrocpoYHON cTa- 5.6 5.6
BUINBHOCTU (ecnu NpuMeHUMmoO)
lMpoBepka BnusiHuA Temnepa- 5.7
TYpbl OKpY>KaloLen cpeabl
Mpoeepka acdpekra Gnmsoctu 5.8 5.8
OKpYXXalowWwmx 06BbEKTOB, CM. Npu- | (ECNU NPUMEHNUMO) (ecnn NpuMeHNMO)
MevaHune 3
MpoBepka BnUsIHUS Mporpam- 5.9
mHoro o6ecneuenus (IEC 61083-2) [ (ecrnn npumeHnmo)
WUcnbiTaHne Ha BnusiHMe no- 5.12 5.12
Mex
McnbiTaHne Ha yCTOMYMBOCTb 5.13 5.13
npeobpasoBaTenbHOro  yCTpow- (ecnu NpUMeHnmo)
CTBa B YCNOBUSIX CyXOMN OKpY>Kalo-
wen cpeapl
WcnbiTaHne Ha yCTOMYMBOCTb 5.13

ko3 bnuneHTa/BpemMeHHbIX na-
paMeTpoB CMCTEMBI NEpeaaqmn us-
mepsiemoro curHana (ecnm Tpeby-
ercs)

Onpepgenenne macwTabHoro 5.2.2 5.2.2
koadhbnuneHTa/BpemMeHHbIX na-
pameTpoe npeobpasosartensi

Onpepenenne macwTabHoro 5.2.2 5.2.2
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TUn MenbITaHUS Tunosble Mpuemo-caatodHble | JkcnnyaTauuoHHble | J3KCMnyaTauuOHHbIE
UCTIbITaHUA UCTIBITaHMS UCTbITaHMS npoBepKu
OnpegeneHne maclwTabHoro 5.2.2, 5.2.2,
KoathhmUMeHTa U3MEPUTENBHOIO IEC 61083-2 |IEC 61083-2
npubopa
OTBEeTCTBEHHOCTb Nno KOMMOHEHTaM NPOU3BOAUTENSI no cucTeme nonb3oBaTens,
CM. npumMmeydanHue 1
PekomeHagyembil  uHTEpBan 04HOPa3oBo (TUNOBbIe pekomeHayeTcs B 3aBMCUMOCTH OT
NoBTOPEHUA 1 NpYemMo-caaTo4HbIe NCMbITaHUs) eXerogHo, cTabunbHoCcTH,
HO He pexe 1 pasa | HO He pexe 1 pasa
B 5 ner B roa

MpumevyaHue 1—BblenepeuncreHHble UCMbITaHUA Takke NPUMEHSIOT K OTAeNbHBIM KOMMOHEHTaM, ecrm
SKCMNyaTauMOHHbIE NCNblTaHUA MPOBOAAT anbTepHaTUBHLIM MeToaoM (cM. 5.2.2). [ins oueHkn HeonpeseneHHoCTn n3-
MepEeHUsi CEPTUPULIMPOBAHHOW U3MEPUTENBHOWM CUCTEeMBbI, COBPaHHON U3 AaHHbLIX KOMIOHEHTOB, CM. Npunoxexue b.

MpumMmedyaHwue 2— MenbiTaHne Ha NIMHENHOCTL cornacHo 5.3 TpebyeTcs TONbKO B TOM Cryyae, eCrivi HEBO3MOX-
HO NpoBedeHne kanMbpoBkM METOAOM CNMYEHUs B Npegenax Bcero paboyero gnanasoHa (cm. 5.2.1.2).
MpumedvaHue 3 —BnusHue 6MM30CTU OKPYKAOLWMX OBBEKTOB MOXET GbITb BbI3BAHO 3PPEKTOM KOPOHbI U

CBsi3aHHbIM C Hell gencTeuem obbemHoro 3apsga. MNpoeepka acdekra 6rm3ocTu okpyKarwmx 06 BEKTOB NPU IKCNya-
TauWMOHHbIX UCMbITAHUAX H606XO,E[VIM3 TONbKO B Crny4ae, eCnn aHHbIX TMNOBbLIX nucnbITaHUn HeOOCTaTOvHO.

8.3 dkcnnyaTauuoHHble UCTILITAHUSA CePTUDULUPOBAHHBIX U3MEPUTENBHBIX CUCTEM

8.3.1 JTanoHHbIN MeToA (NpeAnoYTUTENbHbIA MeToA)

MpununcaHHbIN MacWTabHbIN KO3HMULMEHT U AUHaAMUYECKUe XapaKTePUCTUKN cepTUdhULMPOBaHHON 13-
MepUTenbHOM CUCTEMBI CrieayeT onpeaenaTb MeTOA0M CIMHEHUA C 3TaNoHHON U3MepPUTENbHOW CUCTEMOI CO-
rnmacHo 5.2. PekomeHgyeTcs Mexay ABYMsSl cucTeMamy pasmelatb NpoToTun (aHanor) obbekTa UcnbliTaHus,
MOOKMHOYEHHBIN K UMNYNIbCHOMY reHepaTopy.

MoaTBepXKaeHWe XapakTepUCTUK B HOMUHaNLHOM BpeMeHHOM ananasoHe oT £, Aot
MonbL30BaHNEM UMNYNbCOB criedyowmx hopm BOMHBI:

A5 NONHOro MMMNynbca U UMNYInbca, cpe3aHHoro Ha cnage (Ha 3agHem (poHTe),

- thin PABHO HaUMeHbLUIEMY BPeMeHn HapacTaHus (ANMTenbLHOCTU NnepeaHero) hpoHTa umnynsca T,,.;

- b ,ax PABHO HaubonblLuemy BpeMeHu HapacTaHus (ANUTenbLHOCTU nepeaHero) cpoHTa uMnynbea Ty ...

- 0be dopMbl BOMHbI AOMKHBI UMeTb NpUbnnanTernsHo Haubonbluee 3HaYeHue BpeMeHn 4o nonycnaga
(anutensHocTy umnyneca) Ty, AN KOTOPOro cepTudmLmMpyeTca usmepuTtenbHas cuctema.

8.3.2 AnbTepHaTUBHbIA METOA, AONONHEHHbIA U3MEepPeHUeM NnepexofHOU XapaKTepUCTUKU Co-
rnacHo npunoxeHuto B

MpunucaHHbin MaclTabHbIN KoadhULIMEHT onpeaensitoT MeToA0M CnMYeHUst cepTUULIMPOBaHHON 13-
MepUTenbHOM CUCTEMBI HAaNpPsKeHWUA FPO30BOro UMMYIbCa C 3TaNOHHOW U3MEePUTENIbHOW CUCTEMOI aHarnorm4-
HOro TWNa HanpsbkeHus cornacHo 5.2, ¢ UCMOoNb3OBaHNEM MOSHBIX UMMNYSIbCOB C BPEMEHEeM HapacTaHus
(dnuTenbHOCTbIO NepeaHero) ppoHTa T, B AnanasoHe ot T, no T, . 1 BpeMeHem A0 nonycnaja, 6nus-
KM K ero HaubonbLueMy 3HadeHno T, . Ans KOToporo cepTudguumpytoT cuctemy. B kavecTse anbTepHaTUBLI
MpUnUcaHHbln MaclwTabHbli kKoadhduumneHT MmoxeT BbITb paccuMTaH U3 MaclTabHbIX KoahULMEHTOB KOMMNO-
HEHTOB cucTemsl (cM. 5.2.2).

Ons cepTuduumnpoBaHHBIX U3MEpPUTENbHBIX CUCTEM, NpefHasHaYeHHbIX AN U3MEepPeHUs UMMYNbCoB,
cpesaHHbIX Ha nepeaHeM dpoHTe, KannbpoBka AOMMKHA NPOBOANTLCA UMNYMbLCAMU € BpeMeHeM o cpesa T,
B AManasoHe ot T,..no T . ...

HononHutensHo K KanubpoBke UMMynbcamun AormkHa BbITb CHATA NepexodHasi XapakTepucTuka cepTu-
drUMpyeMOn N3MepUTENbHON CUCTEMBI COrnacHo npunoxeHuio B. OnopHbIA ypoBeHb B rpaHyLax OnopHOro
BpPEeMeHHOro guanasoHa, A4Msl KOTOporo u3mMepuTesibHas cuctema gorkHa bbb cepTuduumMpoBaHa, He on-
XeH OTNMYaTbCA OT 3HaYEeHWS NepPexoaHON XapaKTepUCTUKN AN BpeMeH!:

- T,co 00Mee, yem £1 %, Ans NonHbLIX UMNYMLCOB U UMMYSIbCOB, Cpe3aHHbIX Ha cnaje (Ha 3aaHeMm dpoHTe);

- Toco OONEE, Yem £1 %, ANA UMNYNLCOB, Cpe3aHHbIX Ha nepeaHeM hpoHTe.

MepexogHas xapakTepncTuka He AosmkHa OTKIOHATLCS bonee, YeM Ha 2 %, OT OMOPHOTo YPOBHS B OMOp-
HOM BpemeHHoM auanasoHe ot 0,5T, ... Ao 2T, ... (NpunoxeHue B). Nlanee nepexoaHas XapakrepucTuka He
AOMKHa OTKMOoHATLCA Bonee, YeM Ha 5 %, B avanasore ot 2T, no 2T, ., rae 2T, Bpems Ao nonycnaaa
nmnynsca, 6nnskoe kK HanbosbLUEMY 3HaYEHWIO, AN KOTOPOro cepTUDULMPYIOT N3MEPUTENBHYIO CUCTEMY.

APOBOOAT C UC-
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8.4 UcnbiTaHMe gUHAMUYECKUX XapaKTepUCTUK

8.4.1 CnuyeHue c cepTupMLMPOBaHHON U3MEPUTENBHON CUCTEMON

AHanorMyHble U3MepeHUs, BbINONHEHHbIE B COOTBETCTBUM C UCTbITaHWeM 7.3.1, MoryT GblTb NpoBeAeHsl
Mpu cnudeHusix ¢ 6onee TOUHOM (3TaNOHHOMN) CepPTUMMLMPOBAHHON N3MEPUTENIbHON CUCTEMOIN U MOTYT BbITh
NCMONb30BaHbl AN OLEHKN COOTBETCTBYIOLUMX BPEMEHHBIX NapaMeTpoB U3MepsieMbIX UMMYbCOB UCTbITY-
€MOW N3MepPUTESBHON CUCTEMBI B OTHOLLEHWM K cepTUDNLMPOBAHHO M3MepUTENbHOW CUCTEME U AN OLLeHKN
HeonpeaeneHHOCTN U3MEPEHUS 3TUX BPEMEHHEBIX NapaMeTpoB C MOMOLLBIC UCMBbITYEMON U3MepUTeNbHON
cuctemsl (cm. 5.11).

Mpumevanne—t moxer BbiTb BbIGPAHO ANs OQHOTO TUMNA UMNYINbLCa, a £ — Ans Apyroro, B cryyae, Kor-

Ja Ansi KanuBpoBKW MCToNb3yoT HaBop MMNYIbLCOB. B aTOM criyyvae criesyeT UCNonb3oBaTh 3HA4YEHVE BPeMEHN A0 nony-
cnaga (4nMTernbHOCTM) MMNynbea, Brinakoe K ero HambornbLLeMy 3Ha4YEHUIO, ANt BCEX TUMOB UMIMYTMbCOB.

8.4.2 AnbTepHaTUBHbIA METO4, OCHOBaHHbLIN Ha U3MEPEHUM NapaMeTPOB Nepexo4HON XapaKkre-
pucTtuku (npunoxexHue B)

Mpun ncnonb3oBaHUM AaHHOrO MeToda HeobXoaAMMO PerMcTpupoBaTh MNePexoaHYH XapaKkTepucTUKy Ha
BXOZE U BbIXOAE U3MepUTenbHOM cucTemel. MeTo oLeHKM NpeacTasrieH B NpunoxexHun B.

MpwnmedaHune— XapakTepucTuka MoXeT ObiTb UCCriefoBaHa Npy NoMoLLm metoaa ceepTkn. MacwtabHbIn Ko-
3 PULMEHT N3MEPUTENBHON CUCTEMBI ONPeAensioT NobbiM Noaxoaswmum metogom. dopma BOIMHbI, UCNonNb3yemas ans
onpegeneHns macwTabHoro koahdurumeHTa, JoMKHa HaxoaMTbCA B Npedenax avanasoHa, COOTBETCTBYIOLLEro MeToay
CBEPTKW, ONMNCaHHOMY B NPUNoXeHum I

[LMHaMuyeckmne XxapakTepucTuki cepTUdULMPYEMOi M3SMepUTENbHON CUCTEMbI OMPeersitoT C NMOMOLLb0
CHSATUSI ee NepexoaHON XapaKTepUCTMKM (3aperncTpupoBaHHOM CornacHo NpUnoXeHuo B) 1 ¢ noMoLLbio MeTo-
[a CBePTKM A4S 3aperncTpupoBaHHoN NepexoaHoin XapakTepucTUKN Co CTanaapTU30BaHHOo (hopMOiA BOHI,
koTopol TpebyeTcs noaTsepxaeHne. Mpu nomMoLLM MeToAa CBEPTKU MOTYT GbiTb OLeHeHbI MOrpeLLHOCTU U3Me-
PUTENBLHOM cUCTEMBI AN1A pasnuyYHbIX popm BonHbl (NpunoxeHue IM). UameHeHue MaclutabHoro koadduumen-
Ta B rpaHu1LIax OMopHOro BPeMEHHOro AnanasoHa A0IHKHO HaxoauTees B npeaenax +1 %.

8.5 JkcnnyaTauuoHHasi npoBepka (NoBepka)

8.5.1 CnuyeHus c 6onee TouHOM cepTUPULUPOBAHHON USMEPUTENBHON CUCTEMON

OorxkHbl 6bITb NPOBEAEHbI CIIMYEHUS € ApYroit, 6onee TOMHON (3TanoHHON) cepTUdULIMPOBaHHON N3Me-
PUTEMBHON CUCTEMON NpW NoMoLM MeToaukn 5.2. MNpu cRMYeHUn aMnNaMTyAHbIX 3HAYEHUA MOXHO Taikoke uc-
nonb30BaTh LWapoBON paspsagHuk cornacHo IEC 60052.

Ecnu pasHocTb Mexay ABYMSI MSMEPEHHBIMU 3HaYEeHUSAMIN HaxoauTces B npedenax +3 %, npunucaHHbIA
MaclUTabHbIN ko3 hUUNEHT cunTaeTca NermTUMHbIM. Ecnn pasHocTb 6onblue, To A0MKHBI 6bITb NpoBeAeHbI
paboTbl N0 0OHAPYXXEeHUIO NPUYKHEI U, ecnin NoTpebyeTca, To A0MKHbI GbITh NPOBeAeHbl MOBTOPHbLIE UCNbITa-
HUS! NACMOPTHBIX XapaKTePUCTUK C LieSbio onpeaeneHnsa HOBOro 3HauYeHUA NpUNMCcaHHoOro MaclutabHoro koad-
duumeHTa.

3HaueHue KaXxaoro UsMepeHHOro BpeMeHHOro napameTpa AoMKHO HaxoauTees B npeaenax +10 % cooT-
BETCTBYIOLLEro 3HAYeHWA, U3MEPEHHOro ApYron (3TanoHHOW) U3MeputenbHom cuctemor. Ecnu pasHocTb
6onble 10 %, TO AOMKHBI BbITb BIMNOSIHEHLI NOBTOPHLIE UCNBLITAHWA NAcNOPTHBLIX XapaKTepUCTUK C Lenbio
onpeAeneHUs HOBbIX 3HAYEHMWI FPaHUL, HOMUHANbHOrO BPEMEHHOro AnanasoHa (ecnu notpebyeTcs).

8.5.2 MpoBepka MacwTabHoro koacgppuLnueHTa KOMNOHEHTOB

MacwwtabHbi koabdULMEHT(bI) KAXKAOTO KOMMOHEHTa MOXET BbiTb NPOBEPEH NCNOMb30BaHWEM BCTPO-
€HHOro UNK BHeLWHero kanubpaTopa, UMEIOLEro pacluMpeHHyo HeonpeaeneHHocTb He bonee +1 %. Ecrn
pasHOCTb Y KaXXaoro MmacwtabHoro koadduumeHTa oTnMyaeTcsa oT ero npeaplayluero sHavyeHus bonee, yem Ha
1 %, TO NpUNUCaHHbIN MaclITabHbIA KOahDULNEHT cHUTaeTca nermTUMHbeIM. Ecnu kakas-nmbo pasHocTb
6onblie 1 %, To AOMKHbI ObITb NpoBeAeHbl paboTbl N0 OBHaPYKEHWUIO NPUYKHLI U, ecnnu noTpebyeTtcs, To
OOJDKHBI 6bITb NPoBEeAEHbI MOBTOPHLIE UCTILITAHWUSI NACMOPTHLIX XapakTepUCTUK C Lenbio ornpeaeneHns HoBoro
3HaYeHUs1 NPUNUCcaHHOro MacwtabHoro koadpdpuumenTa.

8.5.3 lMpoBepka AUHAMUYECKUX XapaKTepPUCTUK NPU NOMOLLU KOHTPONbLHONW 3anucu nepexoaHou
XapaKTe pUCTUKU

Ecnu Heobxoa1Mmo, To NpoBepKy paboumx AMHaMUYECKUX XapaKTepUCTUK AONOSMHAIT CHATUEM nepexof-
HOW XapaKTepUCTUKN U3MePUTENBLHON CUCTEMBI C UCMONIb30BaHUEM MeTOAa, ONUCAHHOro B NpunoxeHun B. Pe-
3ynbTaThl AOMKHbI ObITb  BKMIOYEHBI B NAacrnopT W3MepUTENbHON cuCTemMbl ANA WX  AanbHenlero
MCMoMb30BaHUsA B Ka4€CTBE KOHTPOILHOM 3anncu, Arst TOro YTo6bl MOXHO 6bINo 06HaPYXUTb U3MEHeHUs B AU-
HaMUYECKUX XapakTepucTuKax npu nocneaylowmnx akcnyaTaumMoHHbIX MPOBepKax.
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9 U3mepeHMe HaNpsHKEeHUSI KOMMYTaLMOHHbIX MUMMYJbLCOB

9.1 Tpe6oBaHuA k cepTUPULUPYEMON U3MEPUTENIBHON CUCTEME

9.1.1 O6wMue TpeGoBaHuA

OcCHOBHbIMK TPeBGOBaAHNAMU K cEPTUDULMPYEMOI U3MEePUTESBHON CUCTEME HANPSPKEHUSI KOMMYTaLUOH-
HbIX UMMNYILCOB ABMAOTCA:

- U3MepeHne amnauTyaHOro 3Ha4UEHUs1 UCNbITATENbHOMO HanNpPsXKeHUs1 KOMMYTaLMOHHbBIX UMNYNLCOB CO-
rnacHo IEC 60060-1 oomkHO NpoBOAUTLCS C paclUMpeHHON HeonpeaeneHHOCTbIo B npeaenax + 3 %;

- N3MepeHne BpeMeHHbIX NapaMeTpoB, KOTOPbIe onpeaenatoT hopMy curHana, 4OKHO NPOBOANUTLCA C
pacLLUMpeHHo HeonpeaeneHHocTbio B Npedenax = 10 %.

9.1.2 CocraBnawwue HeonpeneneHHOCTU

[ns 1aMepuUTenbHON CUCTEMBI HAMPSPKEHUS] KOMMYTaLMOHHOIO UMMYSbCa PacluMpeHHyYIo HeonpeaeneH-
HOCTb UaMepeHus U, cneayet oueHusaTb ¢ koaddpuuneHTom oxeata anga 95 %-Ho BEPOATHOCTU cornac-
Ho 5.10.3, 5.11.3 n npunoxeHn A n b (npn HeobxoaumocTn). cnbiTaHWs ANs BbISIBNIEHUS1 COCTaBNSIOWMNX
HeonpeaeneHHOCTA, KOTopble, Kak NpaBuio, AOMKHbI yUUTbIBaTbCS, 0606WeHbl B Tabnuvue 5. B HekoTopbIix
criydasix MoryT nposiBNATLCA Apyrine AONOSIHUTENbHbIE COCTaBNALMe HeoNnpeaerneHHOCTH, KOTopble Takke
MOTYT BbITb BaXXHbl, U OHWU AOMKHbI BbITb TOXE YUTEHBI.

9.1.3 Tpe6oBaHuUA kK U3MepUTenbHbLIM Npudopam

MameputensHele npubopbl 4omkHbI cooTBeTcTBOBaTL IEC 61083-1 1 IEC 61083-2.

9.1.4 OuHamMun4eckue XapakTrepucTuku

OdnHamuveckme XxapakTepucTukn cepTuuLMpoBaHHON N3MEPUTENBLHOW CUCTEMBI CUATAIOTCA YAOBNET-
BOpPUTENbHbLIMU, Koraa:

- MaclWTabHbIA kO3hPUUMEHT B HOMUHAITLHOM BpeMeHHOM Auana3oHe (hopM MMMYIbCHOMO curHana,
yKasaHHbIX B MacrnopTe N3mMepuTenbHON CUCTEMBI, HaxoauTces B npeaenax = 1 %;

- paclmpeHHasn HeonpeaeneHHOCTb U3MepeHUst BpeMeHHbIX NapameTpoB B HOMUHANIbHOM BPEMEHHOM
AnanasoHe opM BorHbI He npesbiwaeT £10 %.

9.1.5 MoaknouyeHUe K 06BEKTY UCMBLITAHUA

CepTudmumnpoBaHHasn nsmMepuTenbHas crcTeMa AomkHa ObiTb NOAKMIOYEHa HeNOCPEACTBEHHO K BXOAY
0b6bekTa ucnbiTaHus. B oTnvume oT namepeHunin HanpsKeHUs rPO30BLIX MMMNYNLCOB (CM. 7.1.5), uameputens-
Has cucTema KOMMYTaLMOHHBIX UMMYNbCOB MOXKET OblTb BKNOYEHA MEXAY reHepaTopoM HanpskeHna n 06b-
€KTOM MCMEbITaHus. BsauMHoe BNUSHME MexXay UCNbITaTeNbHbIMW U U3MEPUTENbHBIMU LIeNsiMU AOIMKHO BbiTb
He3HaYUTeNbHbIM.

9.2 UcnbiTaHua cepTucuLMpyemMon U3MepUTENIbHON CUCTEMBI

UcnbiTaHua cornacHo pasgeny 5, 0606LWweHHble B Tabnuue 5, HeobxoanMbl ANs NOATBEPXASHUA Xapak-
TEPUCTUK cepTUULMPYEMON N3MEPUTENBHON CUCTEMBI HaMPSXKEHUS KOMMYTaLUOHHOTO UMIySbca U ee KOM-
MOHEHTOB, a Takke AN OLEHKN pacluMpeHHOn HeonpeaeneHHOCTN namepeHust. UcknioveHus npeacrasneHbl
B4.4.2.

Pe3ynbTaTthl TUMOBLIX U MPUEMO-CAATOYHBIX UCTIBITAHUIA MOTYT GbITh NOArOTOBIEHb! HA OCHOBE AaHHbIX
npoussoanTens. Npruemo-caaTouHble UCTIbITAHWS OOKHBI MPOBOAUTLCS HA KaXAOM YCTPOWCTBE.

9.3 3kcnnyaTauMOHHbIe UCTIbITAHUA cepTUhhULUPOBAHHBIX N3MEPUTENBHbIX CUCTEM

9.3.1 3TanoHHbIN MeToA (NpeAnoUYTUTENbHBLIA MeToA)

MpunucaHHbIn MacwTabHbIN KO3MULMEHT 1 ANHAMUYECKUe XapaKTepucTUKA cepTUdLMpoBaHHOM Us-
MepuTenbLHON cUCTeMbl cnedyeT noaTeepxaaTb MeTOAOM ee CrNYeHUs ¢ 3TarnioHHOW N3MepUTensbHOM cucTe-
MOW cornacHo 5.2. XapakTepucTuki B HOMUHaNbHOM BpPeMEHHOM AnanasoHe oT t,. 40 I, NOATBePXAarTCA ¢
UCMob30BaHNMEM ABYX UMMNYLCOB pasfniHon hopMbl:

- lyin PABHO HaUMeHbLUeMY BpemMeHn T, A0 MakCMMyma BPeMeHHOro avanasoHa;

- 11ax PABHO HavbornbLuemy BpemeHun T .., 10 MaKCMyMa BpeMeHHOro 41anasoHa;

- 06e cpopMbl BOMHBI AOMKHBEI MMETHL 3Ha4YeHWe BpemMeHW Ao nonycnaga (ANUTenbHOCTb UMMynbea),
6nmskoe k HaubonbLuemy 3HavYeHuto T, (Mnv Bpems 6onee 90 % unu Bpems A0 HyNs), AN KOTOPOro cepTu-
hrumpoBaHa nsmeputensHas cuctemMa.

9.3.2 AnbTepHaTUBHbINA MeTOA, AONOMHEHHbIA U3MEPEHNEM NEePeXOoAHON XapaKTepUCTUKN

MpununcarHbIN MacTabHIA KO3 MULIMEHT cepTUDULIMPYEMOIt U3MepUTENbHOR CUCTEMBI MOATBEePXAa-
10T CIMYEHUEM C 3TaNOHHON U3MEPUTESILHON CUCTEMO COrMacHo 5.2 ¢ NCNob30BaHNMeM MOMHbIX UMMYNLCOB

C BpemeHeM Ao Makcumyma T, B AnanasoHe HOMUHasbHbBIX BPeMEHHbIX 3Ha4eHWA oT T, A0 T, 11 C Bpe-

ca pmi pmax
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MeHeM 0 nonycnaga (4nMTenbHOCTbo) UMnybca (Mny ¢ BpemeHeM 6oree 90 % 1unu ¢ BpemeHeM A0 NofHoro
cnaga umnynbsca), 6rmakum K ero HambonbLluemMy 3HadeHuo (UK ¢ BpemMeHem 6onee 90 % unu ¢ BpemMeHem Ao
MonHoro cnaga umnynbca), Ans kotoporo 6bina cepTudULMpoBaHa UsMeputenosHasa cnuctema. B kavecTse
anbTepHaTUBHOIO MeToda MacluTabHbIi kKoshdULMEHT MOXET BbITb paccunTaH M3 MacluTabHbIX koadduLmn-
€HTOB KOMMOHEHTOB CepTUMDULMPOBaAHHON N3MEPUTENBHON CUCTEMBI (CM. 5.2.2).

B aononHeHune gonmkHa GbiTb CHATa NepexoHast XxapakTepucTika cepTUULMpoBaHHOM M3MepPUTENTbHON
cMCTeMbl cornacHo npunoxeHnto B. ONopHbIA ypoBEHb OMOPHOrC BPEMEHHOro gvanasoHa, Ansl KoToporo
6blna cepTdULMPOBaHa U3MepuUTenbHas cucTema, He JOKEeH OTMYaTLCs OT 3Ha4YeHNs NepexofHoN Xapak-
Tepuctukn T Bonee, yem Ha £1 %.

pcal

MepexoaHas xapakTepucTika He AorkHa M3MeHsTbCs 6onee, Yem Ha 5 % B AnanasoHe oT T, A0 T,
(unu BpemeHem Gonee 90 % Unu BpeMeHeM [0 Hyns), Ans koToporo Bbina cepTuduLMpoBaHa usmMeputensHas

cuctema.
9.4 [MHaMu4yecKkue XapaKTepuUCcTUKU

AHanorMyHble n3mepeHns, caenaHHble B COOTBETCTBUM C UCTIbITaHNEM 9.3.1, MOTyT BbITb UCMOMNL30BaHbI
npv NPOBEAEHNM CNMYEHNS C CepTUPULUPOBAHHON U3MEPUTENBHON CUCTEMON, a Taloke MOryT BbiTb UCMOSb-
30BaHbl OLiEHKa COOTBETCTBYIOLLMX BPEMEHHBIX NapamMeTpoB U3MepsAeMbIX UMNYNLCOB AMS UCTLITYEMO U cep-
TUULNPOBAHHOW N3MEPUTENBLHEIX CUCTEM W HeompeaerieHHOCTb BPEMEHHBIX NapaMeTpoB, U3MepsieMbIX
NCNbITYeMON U3MepUTeNnbLHOM cucTeMoi cornacHo 5.4 (tabnuua 5).

MpumevyaHue—t . MoxeT BbiTb BoiOpaHo Ansi 04HOroO TMNa uMnyneca, at, . — ANs APYroro, B Cry4asix, Kor-

min max

da ans ceptudmkaumm TpebyeTtca rpynna pasHbiX TUMOB MMNYNbLCOB. B Takmx cny4asx crnegyeT vcrons3oBarb camoe
AMHHOE BPeMs 40 nonycnaga (4nMTenbHOCTb UMMYNLCAa) U3 BCEX MCMOSMb3YEMbIX TUMNOB MMMYILCOB.

9.5 kcnnyaTtaunoHHasa npoBepKa (noBepKa)

9.5.1 Cnu4yeHue c 6onee TouHoU cepTUdULUPOBAHHON U3MEPUTENBLHON CUCTEMON

LomkHbl BbITb NPoBeAEeHbI CIIMYEHUA ¢ ApYroi 6onee TOYHON (3TaNoHHOW) cepTUMLMPOBaHHON N3Me-
PUTENbHON CUCTEMON NPX NOMOLLM MeToaukn 5.2. Tpu cnu4eHnM amnNAaUTYAHbIX 3HAYEHUA MOXHO Takke Uc-
nonb30BaTh LWapoBon paspsaaHuk cornacHo IEC 60052.

Ecnu pasHocTb Mexay ABYMSI U3MEPEHHBIMU 3HaYeHUsIMU HaxoauTcea B npedenax £3 %, npunucaHHbIA
MacLUTabHbIA KOIMDULMEHT CHATAETCA NEMMTUMHBIM. Ecnn pasHocTb 6onbLue, To AOMKHBI 6bITb NPoBeAEHbI
pabGoTbl N0 0BHAPYKEHUIO NMPUYMHBI U, ecnn NoTpebyeTca, TO AOKHbI BbITh MPoBeAeHbl NOBTOPHLIE UCNbITa-
HUSI NacMOPTHBIX XapakTepUCTUK C Uefblo onpeaeneHuss HOBOTO 3HauYeHUsi MPUNUCaAHHOro MacwTabHoro
koaduumeHTa.

3HayeHWe Kaxgoro nsMepeHHoro BpeMeHHOro napameTrpa OOJPKHO HaxoauTbea B npegenax £10 % ot
COOTBETCTBYHOLLEro 3HaYEHWS!, U3MEPEHHOTO APYroi (3TanoHHON) U3MepuTenbHon cuctemon. Ecnu pasnuune
MeXay 3TUMMW 3HaYeHUsIMIN BpeMeHHbIX napaMmeTpoB npesbiwaeTt 10 %, To AoMkHbI 6bITb NPOBEAEHbI Uccne-
[0BaHUA No 0BHAPYKEeHUIO NPUYKH 3TOTO NPEBbILWEHUA U, ecnu NoTpebyeTcsl, To A0MKHBI 6bITb BEINONHEHDI
MOBTOPHbIE WUCMBITAHUA MAcNOPTHBIX XapakKTePUCTUK € LUEeNblo onpeaerieHusl HOBbLIX 3HAYeHUA rpaHuy,
HOMMWHanNbHOrO BPeMEHHOro AvanasoHa.

9.5.2 MpoBepka MacliTabHbIX KO3¢h(PULUNEHTOB KOMNOHEHTOB

MacwTabHblin kKoathrLMEHT(bI) KXA0r0 KOMMNOHEHTa MOXET BbiTb NPOBEpPEH UCNOMb30BaHUEM BCTPO-
€HHOTO UNK BHELWHero kannbpaTopa, UMerLWero pacluMpeHHyto HeonpeaeneHHoCTs He 6onee +1 %. Ecrmn
Pa3sHOCTb Y KaXA0ro MaclTabHoro koaduLMeHTa OTNNYAETCs OT ero npeablayLuero sHa4eHus 6onee, Yem Ha
1 %, TO NMPUNUCaHHBIA MaclUTaGHbIA KOAthDULMEHT cUMTaeTes NnerMTuMHeiM. Ecnu kakas-nubo pasHocTb
Gonblue 1 %, TO AOKHEI BbITb NpoBeaeHbl paGoTbl N0 0GHaPYKEHMIO NPUYNHLI U, ecrn NoTpebyeTcs, To Aon-
XHbl ObITb NpoBedeHbl MOBTOPHbIE UCMBITAHUS C Lenbio onpegeneHnsl HOBOrO 3HaYeHUs MpUMMCcaHHoro
MacluTabHoro koadpuuneHTa.

9.5.3 MpoBepka AUHAMUYECKUX XapaKTePUCTUK NPU NOMOLLM KOHTPOIIbHOW 3anucu nepexoaHomn
XapaKTepUCTUKU

Ecnu Heobxoanmo, To NpoBepKy pabounx guHamuuecknx XxapakTeprucTrk AOMOSHAT CHATUEM nepexod-
HOI XapaKTepUCTUKN N3MEPUTENLHOM CUCTEMBI C UCMOMb30BaHWEM MeToAa, ONUCAHHOro B NpunoxeHun B. Pe-
3ynbTaThl AOMKHbI ObITb BKMOUEHEI B NACnopT paboumx XapakTepucTuk ceptuduLmpyeMmon naMmepuTensHom
CUCTeMbl AN UX JanbHEeWLero UCronb3oBaHUs B KA4eCTBE KOHTPOSIbHOW 3anucy Anst Toro, YTobbl MOXHO
6bI0 0BHaPYXWUTb U3MEHEHUSI B OUHAMUYECKNX XapaKTepUCTUKax Mpu nocrnedyrowwmx 3KCnayaTaumoHHbIX
npoBepKax.
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Tabnuuya 5—VenbiTaHus 3aMepUTENBHON CUCTEMbI HAMPSKEHUST KOMMYTaLMOHHbBIX MMMYNbCOB

Tun nenbITaHus

TunoBble
UCMbITaHUS

Mpuemo-caatoyHble
MCnbITAHUSA

3kennyaTaunoHHble
UCTIbITAHUA

3kennyaTaunoHHble
npoBepKn

OnpegeneHne maclwTabHoro
koathpuumeHTa/BpeMeHHbIX  na-
pameTpoB Npu KanubpoBke

52
5.11/9.3

MpoBepka MacwTabHOrO KO-
acbdmumenTa

9.5

MpoBepka TIMHENHOCTH,

CM. npymMeYaHune 2

5.3

5.3
(ecnv NpUMeHNMO)

MpoBepka OVHAMWYECKUX Xa-
PaKkTepUCTVK

5.4/9.4

5.4/9.4

9.5

MpoBepka KPaTKOCPOUHON CTa-
OMNBHOCTY

5.5

MpoBepka AONroCpPOYHON CTa-
OUNBHOCTH

5.6

5.6
{(ecnv NpUMeHNMO)

[MpoBepka BNUAHWA Temnepa-
Typbl OKpy>KatoLen cpeabl

5.7

MpoBepka athdbekTa GrnmsocTm
OKpyXXatoWwux ob6beKToB, CM. Npu-
medaHve 3

5.8
{ecnn npumeHnmo)

5.8
{(ecnv NpUMeHNMO)

[MpoBepka BNWsiHUS Nporpam-
MHOro o6ecneyeHusi

5.9
{(ecnn npumeHnmo)

WenbiTanne Ha BO3OencTBHE
nomexamu

5.12

5.12

McnbiTaHne Ha yCTOMYMBOCTB
npeobpasoBaTensbHOro  YCTpoii-
CTBa B YCIOBWAX CyXOWN OKpYXKalo-
ier cpeabl

5.13

5.13
(ecnv npumeHnmo)

McnbiTaHne Ha yCTOM4YMBOCTB
npeobpas3oBaTenbHOro  yCcTpon-
CTBa BbIAEPXUBAEMbIM HaMpPsiKe-
HVWeM nog OOXOeM WK B YCIOBU-
SIX 3arpsi3HeHns

5.13
{ecnv NnpUMeHNMO)

npubopa

OnpegeneHve maclwTabHOro 5.2.2 5.2.2
koaduLmeHTa npeobpasosarens

Onpepenenne macwtabHoro 5.2.2 5.2.2
koadbduumeHTa nepepatowen
cuctembl (ecnm TpebyeTcs)

OnpepeneHne macwTabHOro 5.2.2, 522,
ko3 dULMEHTa M3MEPUTENBHOIO IEC 61083 IEC 61083

OTBETCTBEHHOCTb Mo KOMMOHEHTaM, NPOU3BOAUTESb no cucteme, Nnorb3oBarTersb,
CM. npumevanue 1
PekomeHgyembit  MHTepBan ©[IMHOPAa30BO (TUMNOBLIE pekomeHayeTcsi B 3aBUCUMMOCTU OT
NOBTOPEHWS ¥ NpUEMO-CAATOYHbBIE UCTILITAHNS) ©XEerogHo, cTabunbHoOCTH,
HO He pexe 1 pa3a | Ho He pexe 1 pa3sa
B 5 ner B rog

MpumedvyaHune 1—BblwenepeuncneHHble UCTIbITAHUST TAKKe NMPUMEHSIIOT K OTAENbHBIM KOMIMOHEHTaM, €Cnn
3KCNNyaTauMoHHbIE UCNBbITaHUA NPOBOAST anbTepHaTUBHLIM MeToAOM (CM. 5.2.2). [Ina onpeaeneHunst HeonpeaeneHHoc-
TV n3MepeHnsi cepTudhnuMpyemMon N3MepuTENbLHON CUCTEMBI, COBPaHHON M3 AaHHBIX KOMIMOHEHTOB, CM. Npuoxexue b.

MpumedvaHnune 2— WcnbiTaHne Ha NUHERHOCTL cornacHo 5.3 TpebyeTcs TONbKO, eCrv HEBO3MOXHO NpoBeae-
HUe KanMGpoOBKM METOAOM CrMYeHUs1 B Npeaenax Bcero paboyero guanasona (cm. 5.2.1.2).

MpumevaHnune 3 —BnusHne 6NMM30CTN OKpYKaOWUX 06GBEKTOB MOXET ObiThb BbI3BaHO 3(E(PEKTOM KOPOHbI M
CBSI3aHHBIM C Hen aencreueM ob6bemHoro 3apsiaa. lNMpoeepka addpekra 6MM30CcTH OKPyKAOLWMX OB HEKTOB NPU IKCIIya-
TaLMOHHBIX UCNbITaHWUSIX HEO6X0AMMA TONBLKO B CIlyvae, €Cnu AaHHbIX TUMOBbLIX UCTIbITAHUI HEAOCTAaTOYHO.
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10 3TanoHHble U3MepUTeNbHbIE CUCTEMbI

10.1 Tpe6GoBaHUA K 3TaNOHHbIM U3MEPUTENIbLHBIM CUCTEMaM

10.1.1 MocTosiHHOE HanpsXeHue

OTanoHHasa uaMepuTenbHas cuctema AomkHa obecrneunBatb U3MepeHne NOCTOSHHOTO HanpPsXKeHNs ¢
pacLuMpeHHoN HeonpeaeneHHocTbIo B npeaenax U,,< 1 % Bo BceM paboyem ananasoHe. Ha TOYHOCTbL He aon-
XeH BINUATb KoadbpULMeHT nynscaunn sHaveHem Ao 3 %.

10.1.2 MepeMeHHOe HanpshkeHUe

OTanoHHasa naMmepuTensHas cuctemMa AomkHa obecrnevmBaTtb N3MepeHe NepeMeHHOro HarnpskeHus ¢
pacLU/peHHoN HeonpedeneHHocTbio B npeaenax U,, < 1 % Bo Bcem pabovem guanasoHe.

10.1.3 HanpskeHUA NOMHbIX U Cpe3aHHbIX FPO30BbLIX, @ TaKXKe KOMMYTaLUUOHHbIX UMNYNbCOB

OTanoHHas naMeputensHas cuctema aorkHa obecneynsaTs:

- n3amepeHne amnauTyaHbIX 3HAYEHUI HanPsKEHWIA MOSHBIX, Cpe3aHHbIX Ha cnage (Ha 3agHeM bpoHTe)
rPO30BbIX MMMYIIbCOB, @ Takke KOMMYTaLWOHHBIX MMMNYSbCOB C pacluMpeHHO HeonpeaeneHHoCTbo B Npeae-
nax Uy, <1 %,;

- U3MepeHne amnMTyaHbIX 3HAaYEeHWI HanpPsPKeHUA TPO30BBIX MMMNYNLCOB, CPpesaHHbIX Ha cnage (Ha 3a-
AOHeM cbpoHTe), B Nnpedenax Uy, < 3 %;

- U3MepeHVie BpeMeHHbIX NapameTpoB VMMYrbLCOB B paboveM ananasoHe usMepeHui B npeaenax Uy <5 %.

MpwnmedaHune— Konebanns n/wnv Belbpochl AOMKHbI percTpupoeatben 6e3 nckaxennn (cm. 8.1.4).

10.2 Kanu6poBKa 3TanoHHOW U3MEPUTENLHOW CUCTEMBI

10.2.1 O6wme TpeboBaHuA

CooTBeTCTBME 3TANOHHON U3MEPUTENBHON CUCTEMBI HeobXxoaMMBIM TpeBGoBaHUAM, U3N0XKeHHbIM B 10.1
HacTosILLero ctaHgapTa, AO/MKHO NoATBepXaaThea UCNbITaHUsMK cornacHo 10.2.2. [lononHNTENbHO MOXeT
6bITb NPUMeEHeHO ucnbiTaHne cornacHo 10.2.3.

10.2.2 JTanoHHbIA MeTOA: CpaBHUTENbLHOE U3MEpeHUne

YaooBneTBopuTenbHble paboyve xapakTepUCTUKM 3TANIOHHON U3MEPUTENbHON CUCTEMBI NpU onpeaerieH-
HOM UCMbITaTENbHOM HaMNpsHKeHUM A0IKHBI ObITb NOATBEPKAEHbI CPABHUTENBHBLIMN U3MEPEHUAMM C 3TANOHHON
N3MepUTENbLHOM CUCTEMON ¢ 6oee HU3KUM YPOBHEM HEOMNPEAENEHHOCTU, KOTopast IBMSIETCS NPOCeXuBaeMon
K 3TanoHaMm HauuoHarbHbIX MeTPOSIorMYeCcKUX UHCTUTYTOB.

Ha nmnynbcHbIX HaNpsKeHnax credyeT Ucnonb3oBaTth ABa Unu bonee BpeMeHU HapacTaHua (AnuTenb-
HOCTW NepeaHero) ppoHTa B Npedenax HOMUHaNbLHOrO BpeMeHHOro auanasoHa.

MpumeyaHune—TpeboBaHns k 3TANOHHON U3MepUTENBHON cucTeme ¢ Gonee HM3KUM ypPOBHEM Heornpege-
NEHHOCTU OOJTXKHbI 6bITb YCTaHOBIIEHbI Crieayrline: paclumpeHHas HeonpeaeneHHoCTb A0MKHA HAaXoAnTbCsH B npeae-
nax Uy, < 0,5 % ans namepennss BCex TUMOB HanpsixeHun u B npegenax Uy, < 3 % ana nsmepeHus BpeMEHHbIX
napameTpoB UMMNYINbCHbIX Hal'lpﬂ)KeHVIVI.

10.2.3 AnbTepHaTMBHbLIA MeToA ANA UMNYNbCHOFO HanpsKeHUA: U3MepeHue MacluTabHoro Ko-
adpchpnumeHTa U oLeHKa NnapaMeTPOB NepexXoadHbIX XapakTepucTuk

MacwrtabHbln KoahdULUEHT STaNOHHOW N3MEPUTENbHOM cUCTEMBI A0IKEH BblTb YCTaHOBNEH Ans of-
HOW cbopMBbI cUrHana UMMYNbLCHOTO HaMNpPsKEHUs, HanpumMep, NPU NOMOLLM U3MepUTENbHBIX cucTeM 6onee Bbl-
COKOro Kracca TOYHOCTW MpW COOTBETCTBYIOLIEM MUCMbITaTENbHOM HanpsbkeHuu. [lononHuTenbHo cneayet
MPOBECTM OLIEHKY NepexofHbIX XapakTepUCTMK cornacHo npunoxeHuto B, B cooTeeTcTBUM € Tabnuuei 6. [lo-
MOMHUTENBHO OMOPHBLINA YPOBEHb (YPOBHM) OMOPHOTO BPEMEHHOTO AnanasoHa, A1 KOTOpPOoro AokHa 6bITb cep-
TucpmumpoBaHa aTanoHHas U3MepuTenbHas cUcTeMa, He OOMKEeH OTNMYaTbCsl OT 3HAUYEHUsI NepexoqHown
XapakTepucTUKL Ha BpeMEHHOM OTpe3ke, COOTBETCTBYOLLEM NapameTpy UCMOMNb3yeMOoro MMMybCHOro Hanpsi-
XeHus, 6onee yem Ha = 0,5 %.

10.3 UHTepBan Mexay nocnepoBaTenbHbIMUA KaNMGPOBKaMKU 3TarNnoOHHON U3MepUTENbHOMN

CUCTEMbI

WHTepBan kannbpoBkn onpegensieTcs cornacHo HaluoHansHoMy 3akoHoaatenscTsy. Ecnv aToT Bonpoc
3aKkoHoAaTeNbHO He yperynmpoBaH, pekoMmeHayeMblid MHTepBan KanubpoBku cocTaensieT He Gonee 5 neT npu
YCINOBUN PETYNSIPHBIX 3KCMTyaTauMoHHbIX MPOBEPOK, MOATBEPKAAOLWMX CTAbUNBHOCTL STANOHHON U3Mepu-
TeNbHON CUCTEMBI.

10.4 Ucnonb3oBaHUe 3TaNOHHbIX U3MEPUTENbHbLIX CUCTEM

PekomeHayeTcsi, YTobbl aTanoHHbIE M3MEepUTENbHBIE CUCTEMBI UCMOMb30BaNUCh TOMLKO ONA CPaBHU-
TeNbHbIX U3MEPEHUA MPW AKCTyaTaLUMOHHBIX UCNBITaHUSX MeHee TOUHBLIX U3MepuTensHbIX cnuctem. Kpome
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TOro, 3TaNNOHHbIE N3MEePUTENlbHbIE CUCTEMbI MOTYT ObITb UCNOMNbL30BaHbI M AN Opyrmx |/|3mepeH|/||7|, BKITHo4aaA
p860‘-ll/|e N3MepeHund, eCrim NnokKasaHo, 4TO Takoe UCMOoJIb30BaHUE HE BITUAEST Ha UX XapaKTepPUCTUKNA. (SKcnnya-
TalMOHHbIE NMPOoBEepPKN (I'IOBepKI/I) B COOTBETCTBUKN C HACTOALLMM CTaHAapTOM ABINAKOTCA AOCTaTOYHBIMU ANA UX
I'IOﬂ,TBGp)KLI,eHI/IFl). B pononHeHne K CKaszaHHOMY O0NyCTUMO 3aMelleHne MN3IMepUTesibHOro rlpl/|60pa Ha
3KBUBANEHTHBIN, KOTOprIZ YOOBNEeTBOpAET TpeGOBaHI/IFlM COOTBETCTBYHOLLEro CtaHaapTa.

Ta6nuuya 6— PekoMmeHayemble napaMmeTpbl OTKIVKA ANs U3MEPUTENBHBLIX CUCTEM MMIMYNbCHOMO HANPSHKEHUS

TpeboBaHus k
HanpﬂmeHme NOJMHbIM rPO30BLIM UMNYNbLCAM rPO30BbIM UMNYNbCAM,
KOMMYTAaLUWUOHHbLIM
W rPO30BbIM UMMYNbCaMm, Cpes3aHHbIM Ha nepefHem
nMnynbcam
cpe3aHHbIM Ha crnafe dpoHTe
OKcnepuMeHTanbHoe Bpemsi OT- <15HC <10 HC —
knuka T,

Bpewmsa ycnokoenus f; <200 He <150 He <10 mKc
Bpemsa yactuyHoro otknuka T, <30 He <20 He —
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Mpunoxenne A
(cnpaBoyHoe)

A.1 Obwme nonoxeHna

Pasgen 5 onucbiBaeT ynpoLueHHyio NpoLeaypy OLeHKU HeonpeaeneHHOCTU U3MEPEHUS] NPU YCIOBUSIX 0ObIMHO Npu-
MEHUMBbIX 1 BMNOJTHE JOCTATOUHbIX 4151 BLICOKOBOIIbTHBIX M3MepeHui. B HeKoTopbIX criyuasix HeoOXOAMMO UNK kenarenbHoO
OLEHWTb HeonpeaeneHHocTb Gonee cnoxHbiM MmeTooM. [NpunoxeHne A cogepxut 0630p pekoMmeHAALWIA Arisi TAKUX CNy-
yaes, B npunoxeHuu b npegcrtaBneHbl NpMMepbl MX NPUMEHEHUS.

Kaxxgoe namepeHvne BenuunHbl B HEKOTOPOK CTENEHU SIBNSIETCS HECOBEPLUEHHbBIM U pe3ynbTaT M3MepPeHun SIBnaeT-
Cs1 NpUBNN3UTENBHON OLEHKOW HACTOSILLEro 3HaUeHUs1 M3MepsieMoi BenuunHbl. HeonpeaeneHHoCTs namepenns aaet 60-
nee sAcHy0 (opMynupoBKy Kadectea mamepeHun. OHa nMo3BonsieT Nnonb3oBaTenio CPaBHUTb M B3BECUTb pe3ynbTaThl
N3MepeHusi, HanpyMep NoNy4YeHHbIe pa3HbiMy nabopaTopusimm, U NpegocTaBnsaeT HGOPMaLMIo O COOTBETCTBUM pe3yrb-
TaToB M3MepeHusi TpeboBaHuAM HacToAwero craHgapta. PykoBogcTBO MO OUEHKE HeornpenerneHHOCTU WU3MepeHUs
(A Guide to the expression of Uncertainty in Measurement — GUM), nepeoHa4anbHo onybnukoBaHHoe B 1993 rogy Mex-
AyHapoaHol opraHusaumen no ctaHgaptm3saumm (International Organization for Standartization — ISO), B HacTosiWwee Bpe-
ms ISO/IEC 98-3:2008, saensetcs mexayHapoaHO NPUHATLIM CTAaHAAPTOM NO OUEHKEe HeoNpeAeneHHOCTN N3MEPEHUS.

PykoeogcTteo ISO/IEC 98-3 onucbiBaeT OCHOBHbBIE NPaBMNa OLEHKU U BbiPaXXeHWA HeonpeaeneHHOCTU B LUMPOKOM
CMEKTPE N3MEPEHVIN NPY PA3NNYHBIX YPOBHAX HEONPEAENneHHOCTU. Takum o6pa3oM Heo6x0guMo BbIZENUTL U3 HETO CEPUID
cneunduyecknx Npaeus, KOTOpblE OTHOCATCA K cneumdunyeckum obnactsim BbICOKOBONMbTHLIX U3MEPEHUA U UX YPOBHIO
TOYHOCTM W cnoxHocTH. CooTBeTCTBYIOWME OCHOBHBIM NpuHUunam ISO/IEC 98-3 HeonpeaeneHHOCTH CrpynnMpoBaHbl B
Kareropum cornacHo metogam oueHk. O6a meToaa OCHOBaHbLI Ha pacnpeaeneHnn BEPOATHOCTEN BENWNYMH, BITUSIOLLUX HA
M3MepEeHne N CTaHAaPTHbIE HEeONPeaeNneHHOCTH, KBanuULMPYIOLWMECs PasnNYHbIMU CTAHAAPTHLIMW OTKITOHEHUSAMU. JTO
no3BonseT yHnuumpoBaTb MHTEprpeTaumio obenx KaTteropumn HeonpeaeneHHOCTU U OUEHKU CYMMapHOW CTaHAapTHON
HeonpeaeneHHOCTU namepsaemMon BenmyrHel. CornacHo HacTosAwemy cTaHaapTy TpebyeTca paclwumpeHHas HeonpeaerneH-
HOCTb, COOTBETCTBYIOLASA KOSDULMEHTY OXBaTta anst npubnuantenbHo 95 %-How BEPOATHOCTH.

OcHoBHble NpuHUMnbl ISO/IEC 98-3 u npumepsl onpeaeneHns HeonpeaeneHHOCTU BbICOKOBOSMbTHBLIX U3MEePEeHNr
npeacTaBneHbl B HUXeCneayowmux pasgenax. YpaBHeHUs: n Npumepsl, AaHHbIe B HUX, ABNAIOTCA AeNCTBUTENBHLIMW Ans
HE3aBMCUMBbIX BXOAHbIX BEMWYMH, KAKOBbIMW BO MHOTMX CIy4asx ABNATCA BbICOKOBOMNbTHLIE U3MEPEHNUS.

A.2 OnpepeneHwus, AONONHUTENbHLbIE K pasgeny 3

A2A1

namepsemas cpmanyeckas BennumHa (measurable quantity): XapaktepHoe CBOICTBO SIBNEHWs!, TENa UNu BeLec-
TBa, KOTOPOE MOXET BbITb ONpeaeneHo KONMYECTBEHHO U KAYEeCTBEHHO.

A22

YncrneHHoe 3Ha4veHne manyveckom BenuvnHsl (value of a quantity): 3HaveHne dmanueckon BenMUnHbl, 06bIMHO
BbIPaXXEHHOW KaK eAVHULA U3MEPEHMNS 3TON BENUUMHbBI, YMHOXEHHAs HA YUCIIEHHBIN NoKa3aTerb.

A2.3

namepsembii napameTp (measurand): OnpegeneHHas BENMYMHa, Nnogrexaias U3MepeHuio.

A24

avcnepcusn (variance): Matematnueckoe oXuaaHue kBagpara pasHoCT MeXy CryHanHol BENUYMHON 1 ee maTe-
MaTWNYECKUM OXUOAHUEM.

A25

Koppensauunsa (B3aumo3aBncumocTb): COOTHOLWEHUE Mexay OBYMSI UMM HECKOSIBKMMU CryYaHbIMW BENTUYMHAMM
BHYTPW pacrpeferneHusi ABYX unu 6onee criyqanHbiX BENUYMH.

A26

BepPOATHOCTb oxBaTa {coverage probability): Jons, obeivHo Bonbwas, pacnpegeneHns Cny4amHbiX BENNYWH, KO-
TOpas, Kak pe3yrnbTaT N3MEepPEHWI, MOXET ObITb KOPPEKTHO NpUNMcaHa M3MepsaeMon BeNu4mnHe.

A.3 Mopgenb t¢yHKUMM
Kaxgoe namepeHne MoxeT GblTb ONMCAHO (PYHKLMOHAMNbHBIM OTHOLWEHWeM f

Y=0X X oy Xy ooy X)), (A1)

rae Y — namepsaemas Benuumna, a X; — pasnuyHble BXOAHbIe BENMYMHbI, NPOHYMepoBaHHele oT 1 Ao N. B saHauenum pyko-
BogcTea ISO/IEC 98-3 mogens yHKuMmM f BKINIOYAET BCE N3MEPEHHbIE 3HAYEHWS, BNUSIIOWME BENUYUHBI, MONPaBKu, Nonpa-
BOYHble KO3MDPUUMEHTBI, DU3NYECKME MOCTOAHHBIE, W APYIMe [aHHbie, KOTOPbleé MOryT CYLECTBEHHO MOBMWATb Ha
3Hau4eHne Y u ero HeonpegeneHHocTb. Mogent dyHKUMU MOXeT ObiTb NpedcTaBneHa ogHUM UM HECKONBKMMW aHanmTu-
YECKVIMM UINW YNCIEHHbIMMW BIP2XXEHWUAMM, NN UX KOMBMHaUuaMK. B Lenom BxoaHbIe 3Ha4eHns X, ABNAITCS CryYanHbIMu
BEMUYMHAMU U OMUCLIBAIOTCH HAGNIOAEHNEM X; (KBXOAHBIE OLIEHKM» ) C ONPeaeneHHbIM 3aKOHOM pacrnpefeneHuns BeposiT-
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HOCTW 1 CBA3aHbI CO CTAHA4APTHLIMU HEOMPEAENEHHOCTAMM U (x,) no Tuny A v no Tuny B. Mx kom6BrHaums cornacHo npasu-
nam ISO/IEC 98-3 TpebyeT 0T cTaHA4apTHON HeonpeaeneHHOCTU U (y) BXOQHOW OLEHKU .

MpumevyaHue 1—Mogenb dyHKUMK f B ypaBHeHun (A.1) Takke sIBNsieTCH AEUCTBUTENBHON ANsi BXOOHOW 1
BbIXOAHOW OLEHOK X; U ¥ COOTBETCTBEHHO.

MpumMmevyaHue 2—B cepumn HabnogeHnn k°° Habniogaemoe 3HauYeHNE BENUYMHBI X, 0bosHavaeTcs x,.

A.4 OueHka cTaHOapTHOM HeonpeneneHHOCTU no Tuny A

MeTog oueHKky TMna A NPUMEHSIIOT K BENUYMHAM, KOTOpPbIe Cy4YanHo N3MeHsIeMbl U ANs KOTOPbIX 17 HE3aBUCUMBIX Ha-
6ntogeHuii 6binu NPoBeAEHbI NPY OAVHAKOBLIX YCMOBUSX U3MepeHus. B Lenom ans n namepeHui x; MOXHO NPUHATE HOP-
ManbHbIM 3aKOH pacrnpegeneHns BeposTHOCTU (pacnpedenenue Maycca) (pucyHok A.1).

MpumevaHue 1—X MOXET ObiTb MACWITAOHbIN KO3PMULUEHT, 3HAHEHNE UCTILITATENBHOTO HANPSHKEHUS UMK
BPEMeHHOli napameTp ¢ HabnioaeHnem x;,.

CpegdHee apudmeTnyeckoe 3HaydeHne X; HabnoaeHwii X, onpeaensitoT no dhopmyne
A
%= 3 X (A-2)

KoTopas cuMTaeTcs nydwen oueHkoi X. CraHgapTHaa HeonpedeneHHocTk X; No Tuny A paBHa 3KCNEPUMEHTalNbHOMY
CTaHdapTHOMY OTKIIOHEHWIO OT CPEAHErO 3HAYEHNS

— — s(x;
u(x) = sy =S¥, (A.3)
Jn
rae s(x) SBNseTCs SKCNepUMEHTamNbHbLIM CTaHAaPTHBIM (CPeAHEKBAAPATUYHBIM) OTKIIOHEHUEM OTAEMbHbLIX BENUYMH

s(x;) = (A.4)

CpeaHeksagpaTU4eckue aHaveHust s2(x;) n s2(x;) Ha3bIBAOT NPOCTLIMU AUCTIEPCUSIMUA UIIU OUCTIEPCUSIMU YCPEAHEH-
HOro 3Ha4YeHUs COOTBETCTBEHHO. KOnMYecTBO M3MepeHnin AOMmKHO GbiTb He Menee 10, B MPOTUBHOM criy4dae J0CTOBEp-
HOCTb OLIEHKW CTaHOapTHOW HeonpegerneHHocTU no Tuny A JomkHa GbiTb NpoBepeHa MocpefCTBOM MCMONb30BaHUS
3O PEKTUBHBIX CTEMNeHel ceoGoabl.

MpumMeyaHue 2— BHeKOTOPLIX Cry4asix 0606LWweHHas oLueHka guenepcumn sp2 MoxeT GbiTe NoNyYeHa Ha OCHO-
Be 6OMbLIOro Yncna NpeaLecTBYIOWMX N3MEPEHUN, NPOBEAEHHBIX NMPU XOPOLLIO U3BECTHLIX YCNOBUAX. 3aTeM CTaHAAPTHYI0
HeonpeaeneHHOCTb M3MEPSIEMOro NapameTpa, Nory4YeHHOro Npu HeGonbwom yncne namepenun n (n=1, 2, 3, ...) nyJwe
OLieHMBaTh G MOMOLLbIO BLIPAXKEHUS U(X) = S, In, ve no chopmyre (A.3).

A.5 OueHka cTaHgapTHOM HeomnpeaeneHHOCcT no Tvuny B

OueHKy cTaHgapTHON HeonpeAeneHHOCTM MO TUNY B BLINOMNHSIOT B TEX CryYasiX, KOraa He NCnonb3yeTcs CTaTuCTu-
veckas 06paboTka pe3ynbTaToB U3amepeHuin. CTaHgapTHYI0 HEONPeAENeHHOCTb MO TUNY B oueHnBaloT METOAOM Hay4HOTO
aHanu3a, OCHOBaHHbIM Ha MHOPMaLMM O BO3MOXXHOM U3MEHEHUN BXOAHOW BENUYUHBI X NPU U3MEPEHWUU X;, @ UMEHHO:

- METOZ, OLIEHKU BEITUYMH;

- HeoMnpeAeneHHOCTb KanMGpPOBKU U3MEPUTENBHON CUCTEMbI U €€ KOMIMOHEHTOB;

- HENMHEWHOCTb AeNUTENEN U U3MepUTENbHLIX NPUBOPOB;

- AMHaMUYECKMe XapaKTePUCTUKK, HaNpUMep M3MeHeHne MaclTabHoro koadduumeHTa Npu N3MEHEHUN YacToTbl
HanpspkeHWs1 unu hopMbl MNYIbCA;

- KpaTKOCpOYHast CTabUINbHOCTb, CAaMOHArpes;

- AONrocpoyHasi cTabunbHOCTb, CMELLEHUE;

- YCIIOBUSI OKpYXXaloLWen cpefbl BO BPEMSI U3BMEPEHUST;

- athdekT BrM3ocTn OKpyKaLLMX OO LEKTOB;

- BMYsIHWE nporpammHoro obecrneveHus, ncnorns3yemoro B npubopax unuv npn o6paboTke pesynsTaTtoB U3mMepeHus;

- orpaHuYeHHas paspeLualoLLasi cnocobHOCTb LMMPOBLIX NMPUBGOPOB, CUMTHIBAIOLMX NOKA3aHUA aHANOrOBbLIX NPUOOPOB.

WHdopmaumsi no BXOAHLIM BENMMYMHAM U HEOMNPEAENEHHOCTSIM MOXET GbiTh NONyYeHa U3 AeNCTBYIOWMX U Npeablay-
LMX M3MepeHuii, cepTMMKaToB KanMbpoBKK, AaHHbIX CNPABOYHMKOB U CTAHAAPTOB, TEXHUYECKUX XapaKTEPUCTUK, YKa3aH-
HbIX MPOM3BOAUTENEM NPOAYKLMM, UMM HA 3HAHUM XapaKTEPUCTUK COOTBETCTBYIOWMX MaTtepuanoe n npubopoe. Huxe
onucaHbl BApuaHTbl OLIEHKW HeornpeaerneHHoCTH no Tuny B:

a) 4acTo U3BECTHBI TOJBKO OTAENIbHOE BXOAHOE 3HAYeHMe X; U ero CTaHAapTHan HeoNpeaAeneHHOCTb u(X;), Hanpu-
Mep OTAENbHOE U3MEPEHHOE 3HaUEeHUe NapaMmeTpa, 3HaueHUe NoNpaBKU UMK 3TANOHHOE 3HAYEHNE U3 TEXHUHECKON NuTe-
paTypbl. 3TO 3HauYeHUe U ero HeoMnpeAerneHHOCTb 3aknagbiBalT B Mogens yHkuun (B ypaHenue (A.1)). Ecnn
HeonpeaeneHHoCThb U(X;) HeM3BeCTHa, TO ee cnegyeTt paccumTaTth MO COOTBETCTBYIOWMM AaHHBIM APYrMX HeonpeaeneH-
HOCTeN UIn OLIEHUTb IKCTIEPUMEHTANBHO;
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B) HEOMpeaeneHHOCTb YCTPOICTBa OnpeaenseTcs Kak CTaHAapTHas HeoNpPeaerneHHOCTb, YMHOXEHHAs Ha ko3dhdu-
LMEHT oXBaTa k, HanpMMep pacluMpeHHasi CTaHgapTHasi HeonpeaeneHHocTb U umdpoBoro BoNbTMETpa, NpUBeAEHHas B
cepTudmkate kanubposky (pasgen A.7). Ecriv BonbTMeTp UCMOb3yloT B COCTaBe U3MEPUTESIBHON CUCTEMbI, €70 COCTaB-
nALWwas HeornpeaeneHHOCTN BbipaxxaeTcs Kak

u(x) = —, (A.5)

x|C

rae k — koadpuumneHT oxeaTta. BMeCTo paclumpeHHONW HeonpeaeneHHOCT U Ko duLmeHTa oxBaTa MOXHO UCMONb30-
BaTb AOBEPUTENBHYI0 BEPOATHOCTB, Hanpumep, 68,3 %, 95,45 % wnu 99,7 %. B uenom cnepgyeT npeanonoxmTe NpaBoMep-
HOCTb WMCMOMb30BaHUsi HOPMarbHOIO 3aKoHa pacnpeaeneHVsi BepPOATHOCTW COMMacHO pUCYHKY A.1, n paccmaTtpuBaTth
JOBepUuTenbHbIA YPOBEHb B Ka4eCTBE SKBUBaNeHTa koaddmumeHTa oxeata k = 1, 2 unu 3 COOTBETCTBEHHO;

C) 3Ha4eHme x; BXOOHON BEMUYMHbI X}, KOTOPOE HAaXOOMTCA B UHTEpBane oT a_ /10 a,, OUEHUBAKOT C ONPeaeneHHbIM
pacrpegeneHnem BepoATHOCTH p(x;). YacTo Bug pacnpenenerus p(x;) HemssecTeH, u Torga npeanonaraeTcsi NPsiMoyronb-
Hoe pacrpefeneHne BePOATHOCTM BENUYMH (PUCYHOK A.2). B 3TOM crniyyae maTematn4ecknm oxvuaaHnem 3HaveHuin X, ae-
nsieTcA cepeavHa X, HTepBana:

= A.6
=l o
N COOTBETCTBYIOWAs CTaHAapTHasA HeonpeaeneHHOCTb
a
U(X,-) = Jg" (A7)

roe a=(a,—a.)/2.
B HekoTopbIX criyuasix MoxeT BbITb Apyroe pacrnpegeneHne BeposiTHOCTM — TpaneLuenaanbHoe, TPeyrorbHoe unu
HOpManbHoe.

Mpumevanne 1—][nsa TpeyronbHOro pacnpegeneHns CTaHaapTHas HeONPeaeneHHoCTb (X)) = al/6 coor-
BETCTBYET HOpManbHOMY pacrpegeneHunio — u(x;) =8. 3T 03Havaer, 4TO0 PaBHOMEPHOE pacrnpeaeneHne npueoauT K
HonbLeMy yPOBHIO HEONPeAeneHHOCTH, YeM Apyrue pacrnpegeneHus.

B pykoeoactee ISO/IEC 98-3 ycTaHOBNEHO, YTO HeonpeaeneHHOCTb No TuNy B He MOXeT ObiTb y4TEHa BTOPUIHO,
ecnu onpeaeneHHoe BNsHWE YXXe y4TeHo B HeonpedeneHHocTy no Tuny A. bonee Toro oueHka HeonpeaeneHHoCTH Aon-
XHa ObITb pearnbHON M OCHOBaHHOW Ha CTaHAAPTHLIX HEOMPeAeNeHHOCTSX, NPV 3TOM criedyeT u3berate UCNONb30BaHUS
COBCTBEHHBIX UMK KakMxX-nnbo apyrnx koadduUMeHToB 6e30NacHOCTU AN NonyYeHust GonblMX HeonpeaeneHHOCTeN,
YeMm Te, KoTopble oLeHuBaloT cornacHo pykoeoactsy ISO/IEC 98-3. YacTo BxogHyto BENUUMHY X; NoACTPanBaloT unm Kop-
peKTupyIoT, 4To6bI n36exaTb CUCTEMAaTUYECKOTO BIUSIHUS 3HA4YUMOW BEIMYMHBI, HAanpumep, Ha 6a3e TemnepaTypbl UNnu 3a-
BMCUMOCTYM OT HanpsxeHus. OfHako Heob6XxoaMMo yumnTbIBaTh HEOMPEAEeneHHOCTb U(X,), CBA3aHHYIO C 3TOM NONpaBKoM.

MpumedvyaHne 2—TlOBTOPHBIN y4eT COCTABRMSIIOWMX HEONPEOEeneHHOCTU BO3MOXEH B criyyae, koraa undpo-
BOW PETUCTPATOP UCMONB3YIOT ANS NOBTOPAOLWMXCS UMITYbCHLIX M3MEPEHWIA, Hanpumep, Npy kanubposke macluTabHoro
koathdumumeHTa. ducnepcns n UaMepeHHbIX 3HauYeHUI, BbI3bIBaOLLMX CTAHAAPTHYHO HEONMPEeAENEeHHOCTb MO TUNy A, MOXeT
6bITb YaCTUYHO CBA3aHa OrpaHMYeHHON paspeLualoLLei CnocoBHOCTBIO perncTpaTopa U ero BHyTPEHHUMMW NOMeXamMm (Luy-
MoMm). Paspeluatoluyto cnocobHOCTb He credyeT NOBTOPHO yUWUThIBATb NOMHOCTEIO, passe YTo HeGOMNbLUYIO ee AONI0 B Ka-
YecTBe OCTaTOYHOW HeonpedeneHHocTM no Tuny B. OgHako, ecny UMPOBOI perncTpaTtop 3aTtem WUCMONb3YHT Npu
UCMbITAHUM UMMYNBCHBIM HaNPsKeHUEM Ansi NONyYeHUs1 OAMHOYHOIO pe3ynbTata u3MepeHusl, OrpaHUYEHHOE paspeLleHne
cnegyeT yunTbiBaTh B 3HA4EHUM HeonpegeneHHocTu no Tuny B.

MpumevaHue 3— OueHka HeonpegeneHHOCTH No Tuny B TpebyeT rny6okoro NoHMMaHusa hOu3n4eckon cyLl-
HOCTM ncecnegyemblix NPOLECCOB M MX B3aMMOCBSI3W, a TAKKe XOPOLWMX 3HAHUA MeTodoB uaMepenusi. [MockonbKy Takasi
OLieHKa He SIBMSAETCA TOYHON HayKoW, NPUBOASLLEN K OAHOMY € AMHCTBEHHOMY PELLEHUIO, OHa He ABNsieTCs 06LLelt Ans BceX
cryvaeB, KOTOPble MOTYT OL@HUBaTb MHXEHepPbI-UCrbITaTeNy B MPOLecce NPoBeaeHUst naMmepeHni. CyLLecTBYOT pasnuy-
Hble cnocobbl OLEHKM U MOTYT GbiTb NONYyYeHbl pasHble 3HAYeHWA HeonpedeneHHocTy no Tvny B.

A.6 CymmapHana cTaHOapTHas HeonpeaerneHHOCTb

Kaxaylo cTanaapTHylo HeonpeaeneHHoCTb U(X;) OLeHKN X; KaX 4o BXOOHON BeNMUMHbI X; OLeHMBatoT No Tuny A nnm
no Tuny B, koTopble ABNSATCS COCTABMALWUMY CTaHAapTHOW HeonpeaeneHHOCTU BbIXOAHOW BEMWUYMHbI, KOTOpas paccuyu-
TbiBaeTCA no dpopmyne

Uly) = cu(x)), (A.8)

rae ¢, — ko3 duLMeHT YyBcTBUTENBHOCTU. OH XapakTepuayeT BNUSHME Ha OL@HKY BbIXOOHOIO curHana y HebonbLumx ns-
MEHEHWI OLIeHKM BXOAHOro curHana x; OH MoxeT GbITe onpeaeneH HenocpeacTBEHHO, Kak YacTHas NPOM3BoAHast MOAENM
dyHkUMY f
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cizilxi =X/‘=i (Ag)
oxX; ox;
WIN C UCTMONB30BAHWEM 3KBUBANEHTHBIX YUCTIEHHBIX UMW SKCNEPUMEHTASMBHBIX METOROB. 3HaYeHne C; MOXET 6bITb Kak no-
TNIOXUTENBHBbIM, TaK U OTpuLUaTensHbiM. B cnyyasix, korga BxogHble BENUYMHLI SABISIOTCH HE3AaBUCMMbIMU, 3HAK Nepes Ko-
achPUUNEHTOM HYBCTBUTENBHOCTU YYUTHLIBaTh HE CriefyeT, NOCKONbKY Ha CreaylowmxX stanax pacyera ncnonb3yoT TONLKO
cpegHekBagpaTUHeckue 3HaueHUsl CTaHAAPTHLIX HEoNpeaeneHHOCTEN

N
U2(Y) = U(Y) + URY) + .. + uy) = Y Ut (y) (A.10)

=

u,(y) SenAeTcA NONOXUTESIbHLIM KOPHEM KBaJpaTHLIM

ufy)= iuiz(y) = i[ciu(xi)]z. (A.11)

= i=1

Ecnu BbixogHan BenuumuHa Y SIBMAETCA MPOU3BEASHUEM UNN HACTHLIM BXOAHbIX BENWYMH X, Ans Hee MOryT 6bIThb Co-
6noaeHbl ycnosua aHanornyHbie ypasHenusam (A.10) n (A.11) ans oTHOCUTENbHbIX HeonpeaeneHHocTen uy) v u(x,)/|x|.
Takum 06pa3omM 3aKkoH NepeHoca HeonpegeneHHOCTEN NpUMEHseM kK 06oum Tmnam moaeny MyHKUMM Ars HE3aBUCUMBbIX
BXOAHbIX BENUYMH.

M pwumeyaHune— Ecnu mexay BXOAHBIMA BENMYMHAMWU UMEETCH KOPPENSILMOHHAs CBS3b, TO B 3aKOHE NepeHo-
ca HeonpeaeneHHOCTEN MOTYT NPUCYTCTBOBATL NIMHENHbIE YNEHbl, U 3HaK KO3 drLUneHTa YyBCTBMTENBHOCTY ByaeT MeTh
CylecTBEHHOE 3HaveHne. Koppensuma BO3HWUKaeT, Hanpumep, B cry4ae, KOraa OAuH 1 TOT e Npubop ncnonb3yioT Anst us-
MepeHus aByx unu 6onee BXogHbIX BeNU4YUH. YUTo6bl n3bexatb CnoxHblX pacHeToB, KOPPENAUMIO cneayeT yCTPaHuTb My-
TEM BBeAeHUsA B moaenb yHKUUM f AONONHUTENBHBLIX BXOAHBLIX BENWYMH C COOTBETCTBYIOLMMN KOPPEKTMPOBKaMMU U
HeonpeaeneHHOCTAMU. B HEKOTOPLIX CyYasx Hanu4me Koppensuumn Mexay BXOAHbIMU BENMUMHAMU MOXET AaXe YMeHb-
WKNTb CyMMaPpHYI0 HeonpegeneHHoCTb. Takum 06pasom yueT KOppensUMOHHbIX CBS3EN SIBNSETCS CyLEeCTBEHHBIM MOMEH-
TOM Af151 CMIOXXHOrO aHanu3a HeonpeaeneHHOCTU C Lenbio NonyYeHns oueHb TOYHOM ee oLeHkU. B HacTosilem ctangapre
6onee Nogpo6HO KOPPENAUMOHHbLIE CBA3W HE paccMaTpPUBAaKOTCS.

A.7 PacwwupeHHas HeornpeaeneHHOCTb

B o6nactv namepeHunsi BbICOKMX HanpspkeHU u 6onbLUMX TOKOB, Kak U npu Hanbonee pacnpocTpaHeHHbIX NPOMBbILL-
NEHHbIX N3MepeHnsx, TpebyeTcsi oLeHKa HeONpeAeTeHHOCTY C BEPOSITHOCTLIO oxBaTa npubnuantensHo p = 95 %. MNpwu Ta-
KMX YCMOBUSIX pesynbTaT AOCTUIaeTcsl YMHOXEHWeM CTaHAapTHOW HeonpeaeneHHocTu U (y) B (A.11) Ha koadpduument
oxBaTta k

U = ku(y), (A.12)

roe U — paclwmpeHHasi HeonpeaeneHHOCTb.

B cnyuasx, korga y CooTBeTCTBYeT 3aKOHY HOpMarbHOro pacnpeenenus n u,(y) obnagaeT BbICOKON CTENeHbIo 0-
BEPUTENBHOW BEPOSITHOCTM, UCTIONB3YIOT KOIMDULMEHT oxBaTta k = 2, T. . 3HadeHne 3DEKTMBHON cTeneHn ceoboapbl
ansa uy) sensetcs gocrtatodHo 6onbwmm (pasgen A.8). B npoTuBHOM cnyyae Ansi Nony4YeHnst JOBepUTeNbHON BEpOsIT-
HoCTU p = 95 % 3HaveHue k > 2 1 JOMKHO ObITh ONpeaeneHo.

MpumevaHune 1—B 6Gonee paHHUX cTaHAApPTax UCMONb30BaH TEPMUH «00LWasi HeonpeaeneHHocTby (overall
uncertainty). B 6onbWwWKWHCTBE CriyvyaeB 3TOT TEPMUH MHTEPNPETUPYIOT Kak paclumpeHHas HeonpegeneHHocTb U ¢ koaddu-
LMEHTOM OXBaTa paBHbIM 2.

MpumedaHue 2— TakKak HeonpeaeneHHOCTU ONpeaensitoT C NONoXUTENbHbIM 3HaKoM, 3Hak U Bcerga siBnsi-
eTCsl NONOXMTENbHbIM. KoHeuHo B cnyyasix, korga U ucnonb3ytoT B 3Ha4eHUU HTepBana HeonpeaeneHHocTH, kK pacuenu-
BaloT, Kak U.

A.8 JdrcpekTnBHLIE cTeneHn cBoGoabI

HonyleHne NpaBoMepHOCTM NCMOSNb30BaHUS HOPMASIbHOIO 3aKOHa pacnpeaeneHns Ansa pacluMpEeHHON Heonpeae-
NEeHHOCTU B LIENOM BbIMOMNHSETCS B TEX CIyYasnx, Koraa Heckornbko (Hanpumep, N > 3) COCTaBNALWNX HEONPEAENEHHOCTH €
COMOCTaBMMbIMW 3HAYEHUSIMU W BMOJHE OMnpeaerieHHOM 3aKOoHe pacrpefeneHnsi BePOSTHOCTU (pacnpeaenenue aycea,
NPsIMOYronsHOe pacnpegeneHve u ap.) ABNATCA COCTABNALLMMYN CYMMapHOW CTaHOAPTHOW HEeoNpeaeneHHOCTH, 1 KOr-
Ja HeonpeaeneHHoCTb No TNy A ocHoBaHa Ha n > 10 nosTopsitowmuxcsa HabnogeHnsax. Takve yCnoBus BbIMOMHAIOTCSA NPy
KanubpoBkax MHOMMX 3MepUTENbHLIX cucTeM. Ecnn npeanonoXeHne o NpaBOMEPHOCTM HOPManbHOro 3akoHa pacnpeae-
NeHUsi He NOATBEPXKAAeTCs, TO AN NONy4eHUsi NpUMepPHO 95 %-HON BEPOSITHOCTU OXBAaTa 3HAYEHUe KO3 dULMEHTa OXBa-
Ta JOMKHO onpepensatscs B obnactu k > 2. CoOTBETCTBYWOLWMIA KO3(DPUUMEHT OXBata OLEHVBAIT Ha OCHOBE
adppeKTUBHLIX cTeneHelr ceoboabl v, CTAaHAAPTHON HeoNpeaeneHHoCTH U (y)
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- vy
im

=1 Vi

(A13)

Vet

rae u{y) 3apaHo ypaeHenvem (A.8) anai=1, 2,..., N, a v, — cooTBeTCTBYIOLME CTENeHn cBo6oAb!. [loOBepeHHbIE 3HAYeHMs
v, crneayowpe:

- v, = n—1 Ans HeonpeaeneHHocTn No Tuny A, OCHOBaHHOW Ha N HE3aBUCKMbIX HabnioaeHU;

- v. > 50 Ansa HeonpedeneHHOCTV Mo Tuny B, B3siTON U3 cepTucmkarta kanmbpoBku, 1 NPW oxBaTe AN BEPOSATHOCTH,
YCTaHOBNEHHON He MeHee 95 %;

- v, = w0 ANSA HeonpeAeneHHocTn no Tuny B, Bkniovatower B cebs paBHoMepHoe pacnpegeneHne B npegene ot
a_pgo a,.

O dhekTrBHbIE CTeneHn ceoboabl MOryT BbITb paccunTaHbl Mo ypaeHeHuto (A.13) n koadpuuneHTy oxeara, ykasaH-
HoMy B Tabnuue A.1, KOTOpbIN OCHOBaH Ha t-pacnpegeneHnm, oLueHnBaeMom n3 koadduumeHTa oxeata ans p = 95,45 %,
€CINK Vg He SIBNseTCH LenblM MHTePnoNMpoBaHHbLIM UMW OKPYINEHHbIM 3Ha4YEeHUEM v, 0 CNieAyoLLEero HauMeHbLLEero Lie-
noro.

Tabnuuya A1— KoapduumeHT oxBata k Ans ahdeKTUBHON cTeneHn ceoGoab! ver (p = 95,45 %)

Vaff 1 2 3 4 5 6 7 8 10 20 50 ©
K 13,97 | 4,53 3,31 2,87 2,65 2,52 2,43 2,37 2,28 2,13 2,05 2,00
Takxe ana pacyera k U3 v, UCNONb3yoT hopmyny
k=196 +2374 2818 2547 (A14)
Vet Veff Vet

A.9 BrogxeT HeonpeaeneHHOCTH

BrogxeT HeonpeaeneHHOCTU N3MepeHns — 3TO AeTalnbHbIi aHanu3 BCeX UCTOYHMKOB U 3HAYEeHUN HeonpeaeneH-
HOCTU cornacHo moaenu dyHkumm . CCoOTBETCTBYIOLLME AaHHbIe AOMKHbL BbiTh COXpaHeHbl 4ns MHenekumi B oopme Tab-
NWLbI, SKBUBANEHTHON UK cxoxel ¢ Tabnuuen A.2. MNMocrneaHss CTpoOKa yKasbiBaeT 3HAYEHUS pe3ynbTaTa usMepeHus y,
CYMMaPpHY0 HEONPEeAEeneHHOCTb U (y) n 3pheKTUBHbIE CTENeHn CBO6Oab! V.

Tabnwuuya A.2— Cipykrypa Glompkera HeonpegeneHHOCTU

Cocrasnsiowas Cocrasnsiowas
CTaH,ElapTHL(I)-lﬁ Crenenn Koacpcpuument CyMMapHOI
BenuuuHa X, 3HauveHue x; "
i i HeonpeaeneHHocT! csoBoab! UYYBCTBUTENBHOCTH cTaHpapTHOI
u(x) VilVer G HeonpeaeneHHoCTH
' UW)
X X u(x4) V1 ¢4 uq(y)
% u(xy) u(y)
X3 Vy c,
Xy Xy u(x,) Vy Cy upy)
Y y Vor U,)
MpwumeyaHun e — JInueHanoHHoe nporpammHoe obecnevueHne MoXeT BbITb NONy4YeHO HA KOMMEPYECKOW OCHOBE
Mnu oHO MoxeT GbiTb pa3paboTaHo NONb3OBaTeNnem Ha OCHOBE WM3BECTHLIX NPOrpamm, NO3BOMSIIOWMUX aBTOMATUHECKN
BbINOSHATL pacqeT NapameTpoB, ykaszaHHbIX B Tabnumue A.2, ncnonb3sys mogens ypaBHeHus f.

A.10 MNMpeacTaBneHne pe3ynLTAaTOB U3MEPEHMSA

B cepTndmkatax kanmGpoBKK 1 UCMbITAHWIA 3MepsieMast BeNuunHa Y AorkHa ObiTb yka3aHa, kak y + U npy BeposT-
HOCTU NOKPbITUSA (A0BEPUTENBHON BEPOATHOCTM) NPMBNM3NTENbHO paBHoOM p = 95 %. UncnoBoe 3HaveHne pacliMpeHHoN
HeonpeaeneHHocTH U AOMmKHO BbiTh OKPYrNeHo He MeHee, YeM A0 ABYX 3HauUMMbiX yncen. Ecnu okpyrneHue B MeHbwyto
CTOPOHY yMeHbLIAET 3Ha4veHne Ha 6onee, 4em 0,05 U, To cneagyeT ncnonb3oBaTk OKPYIMEHHOE 3Ha4veHne. Yncnoeoe 3Ha-
YeHne AOMKHO B6biTb OKPYFNEHO A0 MUHUMANBHOTO 3HAYUMOTO YMCIA, Ha KOTOPOE MOXET MOBMNUATL paclUMpeHHasn Heonpe-
AEeneHHOCTb.
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MpumevyaHune 1— B kayecTBe npuvMepa MOXET OblTb MpuBeAeH pe3y/bTaT HanpsiKeHUsl, yCTaHOBEHHbI
OAHUM M3 cneayoumx cnocobos.:

(227,2 £2,4) B,

227.2 x(1 +£0,011) kB, wm

227.2 x (1,1 x 10-2) B.

[JonxkHa 6bITb npeacrtaB/ieHa NOACHUTE/IbHAA 3anncka O BEpPOATHOCTU oxXBaTa p U KOSCb(*)I/ILI'I/IeHTe oxBarta K.

MpumevyaHune 2— BkayecTBe npumMmepa crnegytolleii NoaHOW QOPMbl BblpaXKeHUs pekomeHayeTcsa (TEpPMUHbI
B CKOOKax NPUMEHSIOT B ciiyvasnx, korga veff< 50, 1. e. k > 2,05 cornacHo Tabnuue A.1):

«3asBneHHan paclumpeHHas HeonpeaeneHHoCTb U3MePeHUsa yCTaHaB/IMBAETCA B KA4eCTBE HeonpeaeneHHoCTH 13-
MepeHnsi, NOMHOXEHHOM Ha Ko3appuumeHT oxBata k =2 {k =XX), KOTOpbI NpuM HOpMa/IbHOM 3aKOHe pacnpefeneHus
(pacnpegenenune fc veff= YY achchbekTMBHON cTeneHbto cBO6GOAbI) COOTBETCTBYET BEPOSATHOCTU OXBata NPUGIM3NTENTBHO
paBHoOIt 95 %. CTaHAapTHYH HeonpeaeneHHoOCTb u3mepeHusa onpegensT cornacHo IEC 60060-2».

MpnmeyvaHune — 3aTeMHeHHoIn 06/1acTbio OTMeYeHa CTaHOapTHaA HeonpegeneHHOCTb Bbille U HMNXe X, ..

PucyHok A.1 — TNI0THOCTb HOPMasibHOTO pacnpeaeneHns BeposiTHOCTH p(X)

MpnmeyvaHune — 3aTeMHeHHOI 061acTblo OTMeYeHa CTaHOapTHada HeonpegeneHHOCTb Bbllle U HUXEX,-.

PucyHOK A.2 — T10THOCTb paBHOMEPHOIO pacnpeAesneHns BeposiTHOCTM p(X)
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Mpunoxenne b
(cnpaBoyHoe)

anMepbl pacueTa HeonpeaeneHHOCTe USMEePEHUSA NPU BbICOKOBOMbTHbLIX U3MEPEeHUsIX

B.1 Mpumep 1: MacwTabHbin K03 (PULNEHT N3MEePUTENLHON CUCTEMbI NEPeMEHHOTro HanpskeHvs (MeTon,
CNNYeHnn)

KanuGpoBka namepuTernsHON CUCTEMbI HOMMHATNBHOTO NnepemeHHoro HanpsbkeHust 500 kB, 0603HaveHHOM X, npous-
BOAWTCH B aKKpeAWTOBaHHOW KanmbpoBoYyHON nabopaTopum B UCMbITATENBHOM MOMELLEHUM 3aka3umnka. Kanmbposky npo-
n3BogaT Ao V. =500 kB meTogom crnuueHust € STanoHHOW W3MepUTEnbHOW cucTemol, obosHauenHon N
{cm. pucyHok B.1). Obe cuctembl COCTOSIT M3 AenUTENSs HANPsPKeHUs U LMdPOBOro BONbTMETPa, 0TOBpaXKalowmx Ha BbIXO-
Jax genuteneli 3HayeHust HanpsbkeHun Vi n V, cootBeTCcTBEHHO. MaciuTabHbin koauLmeHT n oTHoCMTENbHas paciuu-
peHHas HeonpegeneHHOCTb 3TanoHHonW cuctembl N mpu Temnepatype okpyxawwen cpegbl 20 °C cocraBnsioT
cooTBeTCTBeHHO Fy = 1025 1 Uy, = 0,8 % (k = 2), BKniouas coCTaBNAIoLLyI0 HEONPeAeneHHOCTb, ONpeAeneHHyio Ans Aon-
roCpoOYHO HecTabunbHOCTH.

TemnepaTypa okpyxatowero Bogyxa npu kanmbposke gonxHa 6b1Tb (15 +2) °C. Tak kak macwtabHbiii koadduum-
eHT N 6bin ycTaHoBneH npu TemnepaTtype 20 °C, BBogutcs nonpaeka — 0,3 % cornacho ero TemnepartypHomy koadduuu-
€HTY, ncnpaenexHne AercTBUTeNnbHOro 3HadveHus Ha Fy = 1022 npu 15 °C. Jta nonpaska, 0HaKO, HE OYEeHb TOYHasA M
Gonee TOro, BCNeACTBME U3MEHEHNI TemnepaTypbl B npeaenax + 2 °C Bo Bpemsi KanmbpoBky, BO3MOXHbIE 3HA4YeHUs Fy
MOryT NPUMHUMaTL BENMUUMHBLI B Npeaenax uitepsana 10,001 ot Fj ¢ npsAMoyronbHLIM 3aKOHOM pacnpegenexus. Mamepe-
HWA B paMKaXx CrMHYEHNA NPOBOAAT NPU YPOBHSIX HanpsikeHust h = 5 npubnuantensHo 20, 40, ... 100 % ot V... Ha kaxaom
YPOBHE HanpsikeHUsi OQHOBPEMEHHO PErMCTPMPYIOT 3HaveHus Hanpsbkenust Vg n Vy ansa n = 10 npunoxeHHbIX Hanpsxe-
HWiA. JanbHelwme nccneaoBaHns NPOBOASIT ANS AMHAMUYECKMX XapaKTePUCTUK, KpAaTKOCPOUYHOW cTabunbHOCTH, Temnepa-
TYPHOro AManasoHa v MoMex: BLIABNAIOT BNMsHWE Ha MacluTabHbii koaddumLmneHT ncnelityemoro obbekra F, B npegenax
+0,2 %. JonrocpouHyto cTabunbHOCTL OLIEHMBAIOT HA OCHOBE AaHHbIX Npou3BoanTens B npeaenax ao 10,3 % go cneayio-
wen kKanubpoBKy.

Mogenb cdyHKUMW ANs pacyeTa 3HadeHusi F, n ero craHgapTHOM HeonpeaeneHHOCT MOXKeT BbiTb cnepytowen. B
naeanbHOM cny4vae 06e u3MepuTenbHbIX CUCTEMbI NOKAa3bIBaIOT OAWHAKOBOE 3HAYEHUE UCTIbITAaTENIbHOrO HaNPsHKEHUs ne-
pemeHHoro Toka V (cM. pucyHok b.1)

V=F\WVy=FV,. (B.1)
OTcloga OCHOBHOE ypaBHEHWe [fisi pacyeta maclTabHoro koauumeHTa UCnbITYeMon CUCTEMbI MPUHUMAET BUZ,

=W

F
X VX

F. (6.2)

Kak oTmevanoch Bblwe, MacwtabHble koahuumeHTbl 06enx cuctem nogeepkeHbl BNINAHUIO paga hakTopoB, Takux
Kak gpend, Temnepartypa u ap. OHu oka3biBaloT BNUsIHUE HA 3HaYeHUe macwTabHoro koaddurumneHTa u ero HeonpeaerneH-
HocTW. B HacTosIeM cTaHgapTe cocTaBnsilowue 3TMX HeonpeaeneHHocTen 0603HaqalnTCA gNA 3TaNnOHHON CUCTEMbI KakK
AFy 1 ARy 5., M KBK ARy, AF, ..., — ANA MCTbITYEMON cucTemsl. B obuwem cnyqae kaxaas cocTasnsiowas, BHOCS-
Was CBOW BKMNaj B 3HayeHue macwrabHoro koadduumenta Fy unu F,, COCTOMT M3 NOrPEWHOCTM U CTaHAAPTHON
HeonpeaeneHHocTu. [MorpelHoCcTb MCnonb3yeTes ANs koppekunn macwTabHoro koadduuneHTa. Koppekumsi npoBoauTtcst
C NPOTMBONOMNOXHbLIM 3HaKoM. Bknaa HeonpegeneHHOCTel B COOTBETCTBYOWMIA MacwTabHbin koadduumeHt Fy umm F,
oueHnBaeTcs cnocoboM, NogobHbIM oNMcCaHHOMY B NpunoxxeHun A, pasgen A.5, T. €. N(M60 NPUHSITMEM NMPSIMOYTONBLHOIO
3aKoHa pacnpegeneHusi BeposiTHOCTU B MpejAenax MHTepsBana 1a, 4To NpuBoaMT K CTaHAapTHOW HeonpeAeneHHOCTH
u;=a; I3, nn6o B criyuae KanMGpPOBKM KOMIMOHEHTOB MOCPEACTBOM AENEHUs UX PaclLMPeHHON HeonpeaeneHHocTn U Ha
koapbmumeHT oxsata k. Coctaensiowpme AF,, . vnu AF, ;He Bceraa BkNioHaloT B ce6a NOrpewHocTs (M cuntaeTcs, 4to
NnorpeLwHocTb NpeHebpexnumo mana) u noaToMy npep,CTéBnmoT coboii Tonbko HeonpeaeneHHoCTH U,

OcHosHoe ypaBHeHue (b.2) aononHsetca coctasnaloummmn AF,, . n AF, ; ana Toro, 4To6bl NonyunTh MOrHYo Mo-
Aenb PyHKUMK € Lienbio onpeeneHns mactabHoro koadduumuenta Fy n ero cymMmapHon CTaHaapTHOW HeonpeaeneHHoC-
T!. MNMocKonbKy kKoppensiuus Mexay Brusilowmmm hakropaMmm HeaHauMTenbHa, T0 ypasHeHue (b.2) moxeT 6biTb 3anucaHo B
oblem Buae

Vi
FX_ZAFX,I :\/N(FN_ZAFN,IHJ‘ (5-3)
i X m

MpumeuvaHune 1—Yro kacaetcs onpeageneHusi pesyrnbrarta NorPeWwHOCTH, TO BBeAEHHbIE C 06enx CTOPOH
YpaBHEHWS1 UMEIOT NMPOTUBONONOXHbIN 3HaK. VX onpeaensioT kak AF = (0603Ha4veHHOe 3Ha4YeHne) — (BepHOE 3HaYeHune).
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B cootBeTCTBYIOWMX CNYHanX MaclLTa6HbLIA KO3PDULUNEHT F, N3MEPUTENBHON CUCTEMb! HAaNPSHKEHNS NEPeMEHHOro
TOKa MOXeT ObITb BbipaXeH cnegyowmm o6pasom

5
Fp = % (Fy—BFy)+ > AFy (5.4)
X

=1

roe AF,, — coctaensiollas, BbiasaHHas Gonee HN3KON TEMMNepaTypon 3TanoHHON CUCTEMbI;
AF, , — cocTaBnsiolWasn, BbI3BaHHANA HENMHENHOCTLIO KoaddnLneHTa,;
AFX' , — COCTaBMsAOWAs, BbI3BBAHHASA KPATKOCPOYHON HECTabUNBbHOCTBIO NCMBITYEMON CUCTEMBI;
AFX' 3 — COCTaBMsAIOWas!, BbI3BAHHASA JONTOCPOYHON HECTABNIIBHOCTBIO UCTILITYEMO CUCTEMbI;
AFX: 4 — COCTaBMALW,asl, Bbi3BaHHAA AMHAMUYECKUMMN XapakTepUCTUKaMmn NCMbITYEMON CUCTEMBI;
AFy 5 — COCTaBNAIOWAA, BbI3BBAHHAA N3MEHEHNEM TEMNEPaTypbl UCMLITYEMON CUCTEMBI.

MpumeyaHune 2— B satom npumepe AF, BKTo4aeT B cebs NONpaBky U COCTABMAOLLYIO HEONPeAeneHHOCTH K
maclTabHOMy KOItPULIMEHTY Fy, MPUHMMAs BO BHUMaHWE, 4TO cocTaensiowme AF, — AFy 5 OTHOCAITCS TOMBKO K He-
ornpegeneHHocTn maclwTabHoro kosdduuneHTa Fy. [ns yaobetea cocTasnsiowme HeONpeaeneHHocTyn AFX, 4= AFX’ 5 Ha-
MpsIMYI0 BXOAAT B Fy, T. €. KOSEULNEHTEI YYBCTBUTENBHOCTU 3TUX BXOAHBIX BEMWUMH YXKe YUTeHb!.

CnvyeHne namepeHnin NCneiTyemMon CUCTEMON C N3MEPEHNSIMUN ITANOHHOW CUCTEMON MPOBOAAT HA KAXXOOM YPOBHE
HanpskeHns B cepumn 13 n = 10 NnpunoxeHnin HanpskeHus. Mo NonyYeHHbIM Napam n3MepeHHbIX 3Ha4eHNit HanpskeHus V)
n Vy paccuntbiBatoT KosdhduumenTsol V,/Vy, nx cpegHne sHaueHns n sKCnepyMeHTanbHoe cTaHgapTHoe (CpegHeksaapa-
TU4Hoe) oTkoHeHue s (V,/V,). B kadecTBe npumepa B Tabnuue b.1 npuBeaeHs! pesynbTaThl U3MepeHuii NPy YpOBHE Ha-
npsikeHns okono 40 % V... AHanornyHbiM obpasom nonyyatoT koadduumnenTsl V,/V, 1 ux cTaHgapTHbIe OTKIOHEHNS §
(V\/Vy) ans kaxgoro n3 h = 5 yposHel Hanpspkennsa BnnoTte Ao 500 kB (tabnuua b.2).

Tabnwnuya B.1—Pe3ynbrat uaMepeHuii CrimieHnem Ha eAVHUYHOM YPOBHE HarpsiKeHWst

KonuuectBo namepeHui OranoHHan cuctema V,, kB Acnbityemas cuctema Vi, kB Koathdnuuent V/V,

1 191,4 190,8 1,0031
2 191,6 190,9 1,0037
3 190,7 189,9 1,0042
4 189,9 189,0 1,0048
5 190,9 189,9 1,0053
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

YcpeaHeHHoe 3HaveHue Viy/ Vi npu npubnnantensHo 40 % Vimax 1,0042

JKkcnepumeHTanbHoe cTaHAapTHOE OTKIMOHeHWe S (Vi/ V) 0,73

Tabnuuya bB.2— O6o6weHHble pe3ynbTaTtel U3MEpPeHUrt No A = 5 ypoBHAM HanpsikeHUs (Vimax = 500 kB)

Ne YpoBeHb HanpsxeHus % ot Vi ViV, s(V/Vy)

1 18 1,0032 0,71

2 38 1,0042 0,73

3 63 1,0045 0,81

4 83 1,0065 0,68

5 100 1,0101 0,85 (= Smax)
YcpegHeHHoe 3HavYeHne 1,0057
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CornacHo ganHbim Tabnuubl b.2 ycpeaHeHHbIM sHaveHnem kosdduumenta V,/V,, nony4eHHbIM No pesynbTatam
M3MepeHun Ha 5 ypoeHAX HanpsbkeHust, siBnsietcst 1,0057. [ins obGecneveHnst rapaHTMPOBaHHOIO 3anaca B OLEHKE CTaH-
JAapTHON HeonpeaeneHHOCTU CTaHaapTHYIO HeornpeaeneHHocTs V,/V, onpeaensioT no ypaesHennio (A.3) ¢ ncnonb3osaHu-
€M MakcuMarsnbHOro 3Ha4eHUs CTaHAapTHOrO OTKIOHEHUs S, = 0,85

u =Sm7ax:%=0,27_

N

OTknoHenne koapdpuumeHtoB V,/V, OT NX yCpEOHEHHOro 3Ha4YeHus xapaKTepusyeT HeNIMHEeNHOCTb cucTembl X.
MakcumanesHoe oTknoHeHne V,/V, OT ero ycpefHeHHOro 3Hauenus (a, = 4,4) AOCTUraeTcs NpU HanpspKeHUW, PaBHOM
100 % ot Vy,,, (Tabnuua b.2). Takum obpasom, cornacHo ypasHeHuto (A.7) cTaHaapTHan HeonpeaeneHHocts V/V, no
Tuny B, BbI3BAHHASA HENWHENHOCTBLIO N3MEPUTENBHON cUCTEMbI, ByaeT paBHa a1/«/§ = 2,54. YUto6bl nony4unTb COCTaBMAIO-
LLyI0 HeonpeaeneHHoOCTU Ug, Mo TuNy B, 3To 3HaYeHne yMHOXalOT Ha OTHOCUTESbHBIA KO3ULINEHT YYBCTBUTENBHOCTH
¢, =3F, B(V\IVy) = Fyy— AF,, = 1,022

gy = L (Fy~AF) =7 1,022 =26

V3 V3

3HaueHus1 1 cTaHAapTHble HeoMnpeAerneHHOCTU BCEX BXOAHbIX BENUYMH BBOOAT B MPABOW 4acTu mogenmn OyHk-
uun (B.4). Moaenb yHKLMN BO3MOXHO OLEHUTb METOZIOM NEPECHETAa C UCTMONb30BaHUEM YPABHEHWI, YKA3aHHbIX B NPUNO-
XeHun A, WnuM  C  MOMOLWbI  CNeumanbHOro nporpammHoro  obecnieveHus, YTBEPXAEHHOro Ans  pacuyeta
HeonpegeneHHocTen. PeaynbTaTtel oueHku 0606weHbl B Tabnuue b.3. B nocniegHen cTpoke ykasaHbl NPUNUCAHHBIN Mac-
WTabHbI KO3MDULMEHT F,, €r0 CyMMapHasi CTaHgapTHasi HeonpeaeneHHOCTb U 3 eKTUBHBIE cTeneHn ceoboab!. Bonkb-
Woe 3Ha4YeHne creneHen ceobodbl v,y = 180 cBMAETENbCTBYET O HANMYMM HOPMAanNbHOrO pacrnpefeneHnn BO3MOXHbIX
3HaveHun F, 1, Taknm 06pa3om, NpaBOMEPHbIM ABMSETCA 3HadveHue k = 2 (cM. npunoxenune A, Tabnuuy A.1).

MpnmeyvaHnune 3 — OueHka HeonpegeneHHOCTU He OYEHb TOYHASs, U BbICOKAs YACITOBAaA TOYHOCTb He Tpe-
byeTtcs.

B 3akntoueHne NonHeli pesynbTaT KanmbpoBKK cepTMULMPOBaHHONW U3MEPUTENBHON CUCTEMbI BbIPAXAIOT NPUNN-
CaHHbIM MaclTabHbIM KOS(MULNEHTOM U €r0 paclUMPEHHON HeoNpeaeneHHOCTbIO:

F,,=1028 £11 = 1028 (1 £0,011) ana kosthnuneHTa oxsara k = 2 Npn BEPOATHOCTU He meHee 95 %.

OTHOCKTENbHAs pacMpeHHas HeonpeAeneHHOCTb YCTaHOBNEHHOro maclwTabHoro koadduumenta U= 1,1 %. Tak
KaK OHa BKIIOUaEeT COCTaBNSAOWYI0 HEONPEAENEHHOCTU AONTOCPOHHON CTaBMNBHOCTN, €€ MOXHO UCNONb30BaTh B Kavec-
TBE pacLUMpPeHHOW HEONPEeAEeNeHHOCTM MPY M3MEPEHUM UCMbITATENBHOFO HANPSHXKEHNA A0 cneaytowen kanmbpoBku cepTu-
ULMPOBAHHOW M3MEPUTENBHOW CUCTEMBI, NPU YCIOBUU, YTO CTabuUnNbHOCTL MacwTabHoro koadpdmumeHTa NpoeBepsioT
NPOMEXKYTOUHbIMY NMPOBEPKaMU paboumnx xapakTepucTuk (CM. 5.3).

MpumevyaHue 4— B pasgene 5 npuBeaeH YNPOLWEHHbIN METOA OUEHKN UAEHTUHHOW OTHOCMTENBHON pacLum-
PEHHON HeonpeaeneHHOCTU NPUCBOEHHOIo MacluTabHoro koadduumneHTa.

Tabnwuuya b.3— blogxeT HeonpeaeneHHOCTU NPUNUCaHHOTO MacwrtabHoro koadpduumerTa Fx

CocraBnsiowasi Cocransiowuas
BenuunHa 3HadveHne cTaHaa THL(I)-lI7I CreneHun cBoGoab! Koadhdouument CYMMapHOJA
Aap a YYBCTBUTENLHOCTU cTaHgapTHON
HEONPE/IeNeHHoCTH HeonpeaeneHHoCcTn
Fu 1,025 0,004" 50 1,005,7 4,0
AFy 3 0,000577% © -1,005,7 -0,58
Vil Vix 1,0057 0,27" 9 1,022 0,28
AFx 1 0 2,60? w© 1 2,6
AFx » 0 1,199 w© 1 1,2
AFy s 0 1,787 © 1 1,8
AFx 4 0 1,199 w© 1 1,2
AFx s 0 1,199 w© 1 1,2
Fx 1027,8 180 5,54
) HopmankeHoe pacnpegeneHue.
2) PaBHOMepHOe pacnpegeneHue.
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B.2 Mpumep 2: MacwtabHbin KO3 PUUNEHT N3MEPUTENBHON CUCTEMbI UMNYNLCHOIO HaNPAXeHUA
(NOKOMNOHEHTHBLIN MeToA)

MamepuTenbHasn cuctema, npeHasHavYeHHasi Ansi UamepeHnst HanpPsHKEHNsS rPO30BOT0 MMNYNBbCA, COCTOMT U3 UMIY-
NbCHOTO AenuTeNs ¢ HOMUWHaNbHLIM HanpsbkeHuem 1,2 MB, 10-6utoBoro undpoBoro permctTpaTopa u KoakcuanbHOro Ka-
6ena anvHon 20 M. MacwrtabHble koadduuneHTbl uMNynbcHoro aenutens (uHaekc «div» (ot awrn. «dividery —
«Aenutens») n UMMPOBOTo permcTpaTopa (MHAEKC «rec» {OT aHrn. «recorders — «PermcTpaTop»), a TaKkke ux paclunmpeH-
Hbleé HEONPEAEeNEHHOCTN YCTaHaBNMUBAIOTCS! MPOU3BOAUTENEM:

Fy, =2015(Uy, =1,2%,P295 %, k=2),n

Foc =1,050 (U,.=0,8 %, P>95 %, k =2).

HeonpeaeneHHOCTb AenuTensi BKIIOYAeT COCTaBNAOWME HEONpeaeneHHOCTN OT UCMbITaHWA NMHeWHoCTH Ao 1,2
MB, oT nccneaoBaHNa AUHAMUYECKMX XapakTEPUCTUK U OT NPOBEPKN KPATKOCPOUHOW CTabunbHOCTU. [loNONHUTENBHYIO UH-
chopmaumio No COCTaBNSIWMUM HeonpeaeneHHoOCTH oT addekTa 6rnmM3ocTn oKpyKalwmx 06BEKTOB U OT AONTOCPOHHON
cTabunbHOCTM NpegocTaensieT nponssoauTens. KannGpoeka undposoro perncrpartopa 6sina npousesegeHa BoO BCex nog-
AnanasoHax ot 60 go 100 % nNOMNHOrO OTKIMOHEHUS MEeTOAOM MPUMEHEHUs KanubpPOBOYHBIX UMMYNBCOB COFMAaCHO
IEC 61083-1. MepexogHas xapakTepucTUKa permcTpaTopa siBNsieTCsl JOCTAaTOYHO POBHOW, N3 HEro MOXHO 3aKMNioYUTb, YTO
MaclTabHbIN KO3hDUUNEHT HE 3aBUCUT OT BPEMEHHbLIX NapameTPoOB M3MEPSEMOro UMMNYNBLCA B rpaHMLUax cneunduumpo-
BaHHOIO AManasoHa HanpshKeHUs! rPO30BOr0 UMMYIbCa.

Ons Toro, 4To6bl NONYYMTE HEONPEAEeNEHHOCTb YKOMINIEKTOBAHHOW U3MEpPUTENbHOW CMCTeMbI, NONb3oBaTeNb A0M-
EH BbISIBUTb [OMNONMHUTENBbHLIE COCTABNSIIOME HEONPEAENeHHOCTH, NMMBO0 BbINMCATb UX 3HAYEHUS U3 NAcNopTa U3Mepu-
TenbHOW cuUcTembl Aenutensi U peructparopa, nubo onpegenuTb MpyY MOMOWY  AOMNOMNHUTENBHBIX MNCNBITAHUN.
MpuHumaeTcs, 4YTO Aanee cneaylowme BIMsIIOWmMe BENIUYUHBI UMEIOT PaBHOMEPHbIW 3aKOH pacnpegeneHus, n ero nono-
BUHHYIO HYaCTb &, U3 KOTOPOW BbICHUTBIBAIOT COCTABINSIOLLYI0 HEOMPEAENEeHHOCTN KaK a,./x/§. FopoBasn gonrocpoyHas HecTa-
OUNBLHOCTL YKa3blBaeTCA NPOM3BOAUTENEM M AOIKHA HaxoauTbesl B npegenax +0,3 % ana genutens, n 10,2 % ana
perucTpaTopa. KpatkocpoyHasi HecTabunbHOCTb percTparopa orbkHa HaxoauTbest B npegenax + 0,3 %. BnuaHve ot ad-
thekTa BrMaocTn okpyxawwmx o6beKToB He 06513aTenbHO onpeaensiTb, Tak Kak AenuTenb pacnonaraeTcs Ha ykasaHHOM
npoussoanTenem pacctosiHuu. NockonbKy Ha HarnpsiXeHUe rPO30BbLIX MMIMYIBLCOB, FTEHEPUPYEMBIX B MCNbITaTenbHON nabo-
paTopuun Nonb3oBaTernsi, HaknagpiBaTcs konebanus (nynscaumm) nopsigka 2 %, To CoCTaBnALWANA HEONPEAENeHHOCTU B
npegenax 10,3 % npunuceiBaeTcs NporpaMmmMHOMy obecrneyeHmio permcTpaTopa, UCNorib3yeMoMy Ansa pacHerta NMKoBOro
3HaueHns oT 6a30BON KPUBOMN COrMacHO YacTOTHOW 3aBucMmocTH koadduumenTa k (cm. IEC 60060-1, pasgen 8).

BasoBasn mogenb dyHKUMKU 4ns onpegeneHns NPUNMcaHHoro MacwtabHoro koadduumeHTa F ykoMnneKToBaHHOM
M3MepUTENbHOW CUCTEMbI ONPedensAeTca Kak

F= Fdiv ’ Fec' (b.5)

e

Mogernb yHKLMM JoNOnHsieTcs, NogobHO ToMy, Kak nokasaHo B npumepe b.1 nocpeacTBOM BBegeHUs1 JOMOMHU-
TerbHbIX YNEHOB AFy, M AF .. |, BbI3BAHHbBIX NEPEYNCNEHHBIMM BbiLLE BANAIOWMMMU BENMYNHAMUW. TN YneHbl 06bIYHO CO-
CTOAT W3 MOrPelHOCTU WMM, PaccyMTaHHOW M3 ee NONOBMHHOW 4acTu a; (Npu AoNyWEeHMW PaBHOMEPHOro 3aKoHa
pacrpegeneHns BepoSTHOCTH), CTAHAAPTHON HEONPeAeNeHHOCTH & /3. Nonnas mogenb hyHKUMM Ansi macluTabHoro ko-
adpdpuumenTa F,, NOMHOCTBIO YKOMIMIIEKTOBAHHOW U3MEPUTENIbHON CUCTEMbI NPeACTaBNeHa Huxe

=1

3
F= (Fdiv - A,:div) : (Frec - {Frec _z AFl'ec,/‘J‘ (56)

rae AF,, — cocTaensiolas, Bbl3BaHHasi JONTOCPOYHOW HecTabuIbHOCTBIO AenuTens;

AF,,. 4 — COCTaBMAoLWas, BbI3BaHHAs AONITOCPOYHON HECTAabUMBHOCTBLIO PErMCTPaTopa;
AF,,. , — COCTaBMAIoOLAs, Bbl3BaHHAs KPATKOCPOUHOWM HECTABUNBHOCTBIO permcTpaTopa;
AF o, 3 — COCTaBNAIOWAS, Bbl3BaHHas MPOrPaMMHbIM obecneveHnem permctpatopa (BHegpeHue koadpduumenTa k).

Mpumevanne 1—TloonpegeneHnio NorpewHoOCTn AF, 1 AF,  UMeIoT oTpuuaTtensHbIn 3Hak. Ux onpege-

AT no dopmyne AF = (MU3MEpeHHoe 3HaYeHne) — (3TanoHHOe 3Ha4eHue).
1 BO AF,

Mpumevanne 2—B stomnpumepe AF 1 uneHs! 0T AF, oG

rec, 3 SABMAKTCA COCTABNAIOLLMMU TONBLKO
ANsi HeonpepeneHHoCcTH MmacwTabHoro koadduumeHTa F.

3HaueHus1 1 cTaHOAAPTHbBIE HEONPEOENeHHOCTM BCeX BXOAHbIX BENUYMH BBOOST B MPaBYH0 4acTb MOAENN ypaBHe-
Hua (B.6). Mogenke ypaBHeHUsi MOXeT ObITb OLIE@HEeHa BPY4HYIO C UCMONBb30BaHWEM YPaBHEHUI, AaHHbIX B MPUMOXEHUU A,
MK C NOMOLLBIO CrieumarnbHOro NPorpamMmmHoOro obecneveHusi, KOTopoe AOMKHO BblTh cepTUULMPOBaHO AN pacyeTa He-
onpedeneHHocTel. PesynbTathl oueHkn 0606weHsl B Tabnuue b.4. B nocnegHen cTpoke AaHbl NPMNMCaHHbLIA MacwTab-
HbIl KO3DULMEHT F YKOMNINEKTOBAHHON N3MEPUTENBHOM CUCTEMBI, er0 CyMMapHas cTaHgapTHasi HeonpeaeneHHOCTb U
a3 heKTUBHbIE cTENEHN CBOGOALI.

MpumedaHune 3— OueHka HEONPEAENEHHOCTU HE OYEHb TOYHAS, NOITOMY BbICOKasA YMCIIOBAsi TOYHOCTb He
TpebyeTcs.
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Ta6nwnuya b.4—Blogxer HeonpeaeneHHOCTM NPUNUCAHHOIO MacliTabHoro koadduunerHTa F

COCTaBanLU'?H Koadppuument C%?:zggl:g;aﬂ
Benuuuna 3HaueHue CcTaHgapTHON Crenenu cBoboabl AYBCTBUTEALHOCTH CTaHmapTHOM
HeonpeaeneHHOCTU HeonpeneneHHocT
Fa 2015 12,1" 50 1,05 13
AFgy 0 3,497 w -1,05 -3,7
Frec 1,050 0,0042" 50 2015 8,5
AFiec, 1 0 0,00121? ® -2015 24
AFrec. 2 0 0,00182? ® -2015 -3,7
AFiecs 0 0,00182? ® -2015 37
F 2115,8 130 16,7
1) HopmaneHoe pacnpegeneHue.
2) PaBHOMeEpHOE pacrnpegeneHne.

OkoHuYaTenbHbI pesynbTaTt 415 IPUNMCaHHOro MacwTabHoro koadduuneHTa MMNYINbLCHOW U3MEPUTENBHON CUCTE-
Mbl BbIP@XXaeTCs Kak

F,,=2116 £33 = 2116 (1 £ 0,016) ¢ koadhdmumeHTOM oxBaTa k = 2 npn BEPOATHOCTM He MeHee 95 %.

OTHOCMTENBHAasA pacluMpeHHasn HeonpeaeneHHOCTb NPUNUCAHHOIO MaclwTabHoro koadduumeHTa cocTaBnser 3Ha-
yenne U = 1,6 %. MNockoneky 3Ha4eHve pacluMpeHHoN HeonpeaeneHHOCTU BKNOHYAEeT COCTABIAIOLLYIO HeonpeaeneHHOCTH
[ONrocpoyHoOl cTabUnbHOCTM 32 OAMH rod, TO 3TO 3Ha4YEeHWEe MOXHO UCMONb30BAaTL B TEHEHUe OZHOTO roa U B Ka4ecTee
pacLuMpeHHOW HeonpeaeneHHOCTH NPU N3MEPEHNN UCNbITaTENBbHOTO HanpPsXXeHWsl, BO BCSKOM CnyYae Ao crneayiowen Ka-
NBPOBKM AenuTensi U perucrparopa.

5.3 MNpumep 3: Bpemsa HapacTaHnAa (annTensHocTb NepeaHero) hpPoHTa HaNPAXKEHUA rPO30BOro
mMnynbca

WenbiTyemasn nameputensHas cuctema X ¢ AvanasoHoM HapacTaHusi HanpsihkeHusl rpo30Boro uMnynsca Ao 2 MB,
COCTOSALLASA U3 AenUTens HanpskeHws n uudposoro peructpaTopa (10 6ut, 100 MC/c), kanubpyeTcs METOAOM CNYEHUSA C
3TanoHHOW UamepuTensHon cuctemoit N npy ypoBHe rpo3OBbIX MMMYNbLCOB NpubnuantensHo paBHoMm 500 kB (pucy-
Hok B.1). CuctemaTtnyeckas cpeaHsisi NorpeLHoCTb M3MepuTenbHON cucteMmbl N Npu naMepeHnn BpemeHn HapacTaHus
(AnuTensLHOCTN nepeaHero) tpoHTa coctaensaet AT, = 0,01 Mkc ¢ paclumpeHHoii HeonpegaeneHHocTbio U, = 0,02 mkc
(k = 2) B €€ HOMWHaNbBHOM BPEMEHHOM ANanasoHe.

Cnuyenune npoeogsT anst n = 10 3HaYeHWN HaNPSHKEHUS TPO30BON0 UMITYSIbCA, UMEIOWEr0 CrneunduUMpOBaHHOE
BpeMs HapacTaHus (ONUMTENbHOCTb NepeaHero) PpoHTa, ¢ permcTpaumen 3Ha4eHNin OQHOBPEMEHHO ABYMSI U3MEPUTESb-
HbIMK cucTemamn. Bpems HapacTanus (AnMTenbHOCTb NepeaHero) hpoHTa i-ro MMNyNbca HaNpPsPKEHUs!, 3apemcTpupo-
BaHHOIo N3mepuTenbHon cuctemon N (3TanoHHoe 3HaueHwe), onpeaensior no popmyne

Tin, 1= (tog — 130)/0,8, (b.7)

rae t;, n tyy — COOTBETCTBEHHO BPeMs Npu YPoBHSIX 30 % n 90 % OT aMnnnTydbl MBMEPEHHOIO MMINYNLCA, 3apeMCTPUPO-
BaHHOIO M3MepuTenbHOM cnuctemon N;
Tix ;— Bpemsl HapacTaHus (4NMTeNbHOCTL NepeaHero) hpoHTa TOro Xe UMMYNbCa HANPSKEHWs!, 3apermcTpupo-
BAHHOIO N3MEPUTENBHON CUCTEMOW X, paCCUUTAHHOE TAKUM e METO/0M.
Ans n = 10 pasHbiX 3Ha4YEHWI BpeMeHU HapacTaHus (QnUTenbHOCTH NepeaHero) hpoHTa, U3MEepPEeHHbIX CUCTEMaMK
X n N, onpegensioT cpegHee 3Hau4eHWe MONYYEHHOrO OTKIIOHEHWS] BPEMEHN HAPACTaHuA (QNIMTENbHOCTH NEpeaHero)
thpoHTa, AT,, no opmyne

1 n
ATF*Z(TM,PTWJ)- (b.8)
105

Crnnuenusn nposOgAT AnNA Tpex pasfUyuHbIX 3HaYeHUN BPEMeHU HapacTaHus (4nMTenbHOCTU NepeaHero) PpoHTa:
MaKCUManbHOro, MUHUMANBLHOTO U CPEAHErO OT 3HAYEHNS HOMMHANBHOTO BPEMEHHOTO inanasoHa, T. €. ansA T, 0,8 mkc =
= 1,2 MKC 1 = 1,6 MKC. [InA KaXA0ro U3 Tpex 3HaYeHWit ONpeaerisiioT CPEAHEe 3HaYEHNE NONYHEHHOrO OTKMOHEeHWUs! AT, j

1 3
AT1,,,=§ZAT1J. (B.9)
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Opyrvmu cnosamm AT, ABNSIETCS CPEAHUM 3HAUEHNEM MOTPELIHOCTU N3MEPEHUA BPEMEHW HapaCTaHNs (AnMTenb-
HOCTU NepegHero) MPoHTa M3MEPUTENBHON CUCTEMDBI X OTHOCUTENBHO 3TaNOHHOW n3aMmepuTensHon cuctemsl N B ananaso-
He T, = 0,8 mkc...1,6 MKc.

Mopenb hyHKLUM NOrPeLHOCTY U3MEPUTESNIBHON CUCTEMbI X, CKOPPEKTUPOBAHHOW NOCPEACTEOM BBEAEHUS Nonpas-

KM Ha NOTPELHOCTL AT, ,, ONPeAeneHHOl C MOMOLLbIO STANOHHOW N3MEPUTENBHON CUCTEMBI NPEACTABNEHA HUXE
AT, = AT, + AT (6.10)

OT1aenbHble 3Ha4YeHUs1 MOrPELLHOCTEN U OTKMOHEHNI, NONYYEHHbIE NPU CNUYeHWn, NnpuseaeHsl B Tabnuue b.5 n go-
MONHUTENBHO NOKa3aHbl HA pucyHke b.2.

Ta6bnuua b.5— Pe3synbratel cnmueHuii BpeMeHn HapacTaHus (ANMTenbHOCTU NepeaHero) dpoHTa T4 1 nonyudeH-
HbIX OTKITOHEHUN

3HaveHne
Tinj MKC 0,80 1,20 1,60
Tix; MKC 0,73 1,17 1,61
Si(Tix ) MKC 0,015 0,01 0,01
ATy MKC -0,07 -0,03 0,01
ATim MKC -0,03

3 makecumansHoro cpeaHeKsaapaTHeckoro CTaHAapTHOTO OTKIIOHEHWUS TPEX 3HAYeHWI T, ; PaCcCUMTLIBAIOT CTaH-
AapTHYIO HEOTPEAENneHHOCTb Mo Tuny A

1 3 015 MKke
Un(Toy) = Tio ARSI = QW

TaK Kak T,y HanpsiMy1o He YKasbiBaloT B MOAENMN PYHKUMK, TO u,(T,,) BBOAAT, Kak OTAENbHYIO BENM4UHY B GlogxeT
HeonpeaeneHHocTH (cM. Tabnuuy B.6).

MakcymanbHoe OTKIOHeHNe TPEX OTAENbHBIX T,y ; 3HAUEHWIA OT UX CPEAHEro 3HaueHusi AT, naeT CTaHAAPTHYIO He-
onpeaeneHHocTb no Tuny B

= 0,000474 mKc. (B.11)

3
ug(Tym) = in}g}lAﬂ, -~ AT, = MKS _ 4 0231 mkc. (6.12)

V3 V3

3Ha4eHuns n cTaHdapTHbIe HeonpeAereHHOCTU BCEX BXOAHbIX BENUYMH BBOASITCS B MPaBYI0 YacTb MOAENN ypaBHe-
Hus (B.8 n B.7). Mogenb ypaBHeHWsi MOXET GbITb OLIEHEHA BPYUHYIO C UCMONMb30BAHMEM YPaBHEHWUH, AAHHBIX B NPUNOXKE-
HMM A, WnNK C nNOMOWbIO CcheuManbHOrO MporpaMMHoro  obecnevenHunsi, cepTMUUUPOBAHHOIO Ansi  pacyeTa
HeonpeaeneHHocTen. PesynbraThl oueHkn 0600weHsbl B Tabnuue B.6. B nocnegHel cTpoke AaHbl cpeHee 3Ha4YeHue pe-
synbrara norpewHoctn AT, .. ero cymmapHas cTaHgapTHasi HeonpeaeneHHoCTb M addeKTUBHbIE cTeneHn cBoboabl.
Bonbwoe 3HaveHmne v,, = 1700 noaTBepXAaeT HopMAarbHbIA 3aKoH pacnpeaeneHnsi BO3MOXHBIX 3HaueHun AT, , v Takum
obpasom koadpuLMeHT oxBaTa k = 2 siBMsieTcs NErMTUMHBIM (CM. Npunoxexnune A, Tabnuua A.1).

Tabnuua b.6— Blogxer HeonpeaeneHHOCTN pe3ynbTaTa NorpPewHOCTU BPEMEHN HAPACTaHNUS (ANUTENbBHOCTH Me-
penHero hpoHTa) ATy, NpU KaNMBpoBKe

Cocransiowas CocraBnsiowiasi
Benuuuna 3HaveHue, MKe CTaH[IAPTHOI Crenenu Koadhpuuwment CYMMapHOWU CTaHAapTHOW
’ HeonpeaeneHHoOCTH, csobonbl 4yBCTBUTENIBHOCTU HEONPEMENEHHOCTH, MKC
MKC ’
ATy 0,01 0,01" 50 1 0,01
ATim -0,03 0,0231? w© 1 0,023
Ua(T1x) 0,0 0,00474? 9 1 0,0047
AT ca -0,020 1700 0,0256
) HopmanbHoe pacnpegeneHue.
2) PaBHOMEpHOE pacripeaeneHme.
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KoHeuHblIli pe3ynbTaT KanMbpoBKM BblipaxaeTcs cnegylowmm o6pasom:

ATigll=-0,020 mKc = 0,051 MKC ¢ KOadhduLMeHTOM oxBaTa K = 2 Npy BEPOATHOCTU He MeHee 95 %.

[Opyrumu cnosBamu BpeMs HapacTaHus (4/IMTeNbHOCTb NepefHero) MPoHTa, U3MepeHHOE UCTbITYeMOW n3MepuTesb-
HOli cucTeMoli X B HOMUHa/lbHOM BPEMEHHOM Auanas3oHe, SiB/ISeTCA OYeHb Masoli BeNNYnHomn-----0,02 mkc. B aTom cny-
yae, ecnu mameputesnbHas cuctema X MUCMOJIb3yeTcs A1 U3MEPEHUS UMMYJ/IbCHbIX HanpsiXXeHW, CKoppekTUpoBaHHoe
BpeMS HapacTaHusa (A4/IMTeNIbHOCTb nepefHero poHTa) 71oor nonyvatoT BBegeHneM nonpasBkn 0,02 MKC K U3BMEPEHHOMY
3HayeHuto 71mess. ECnm HeT HEOB6XOAMMOCTUN YUnTbIiBaTb APYrMe COCTaB/sAWMe HeONpeaeleHHOCTN K U3MepsieMoMy Bpe-
MeHN HapacTaHus (4MTeNIbHOCTb NepeAHero) (opoHTa, TO pacllMpeHHas HeonpegeneHHOCTb 71cor cocTaBisieT 3HaYeHue
0,051 mkc (k = 2).

[lononHuTenbHble COCTaBNAlOWME HeonpeaeleHHOCTU MOryT BO3HMKaTb B C/iydyae, Korga LUUgpoBOi perucrpatop
M3MepuTesibHOM CUCTEMbI X UCMOJIb3yeTCcs B AManasoHax, OT/IMYHbIX OT Tex, B KOTOPbIX NpoBOAMIaCh Ka/imbpoBKa MeTo-
[O0M cnvyeHus. B aTom cnyvae fosmkHa 6biTb NPOBeAeHa OLeHKa B/IUSAHUA Ha n3mepeHune ypoBHeit f30un fO 1 oueHka gonyc-
TUMOro OTK/IOHeHMsA 71 B cooTBeTCTBUM C ypaBHeHuem (B.7), n3 kotoporo B 6l0[XeT HeornpeaesieHHOCTM BBOAAT
COOTBETCTBYIOLLYIO HeonpeaeneHHOCTb No Tuny B.

PucyHok B.1 — CnnyeHue ncnbiTyemMolh cucTteMbl X ¢ 3TaJIoHHOW cuctemoii N

PucyHok 5.2 — OTK/IOHEHWE BpeMeHU HapacTaHua poHTa (4NMTenbHOCTU nepeaHero poHTa) 471 .M3mMepuUTenbHOM
cucTeMbl X MO OTHOLWEHUIO K 3Ta/IOHHON n3amepuTenbHon cucteme N 1 nx cpegHee 3HayeHune AT
B Anana3oHe 71=0,8 ... 1,6 MKC
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MpunoxeHve B
(cnpaBo4Hoe)

N3mepeHUs NepexoaHOWN XapaKTe pUCTUKU

B.1 O6wme nonoxeHns

MamepeHue nepexoaHoi XxapakTepucTUKU SIBMNSIETCS TPaAWLMOHHBIM METOAOM ANSA BbISBNEHUS AUHAMWNYECKNX Xa-
paKTepUCTVK AENUTENS UMMYbCHOTO HaNPsKeHUs, UMNYNbCHOro ocumnnorpada n undposoro permcrparopa. MNockonbky
HET NPSMOW 3aBUCHMOCTM MEXAY napameTpaMu NepexodHoN XapakTepuCTUKU N KOPPEKTHbIM U3MEPEHNEM UMITYIIBCHbIX
HanpsKeHW, aHHOe UCNbITaHWe NOTepsrio CBoe 3HayeHue Ans TpeboBaHWn HacTOSsLWEro CTaHAapTa, HO OCTaeT s Bax-
HbIM Ars1 OXapaKTepu3oBaHUs ANHAMUYECKMX XapaKTEPUCTUK B 06 beAUHEHMN CO CMNYUTENBHBIMU n3MepeHnamm (8.4.2,
9.3.2), 1 0cobeHHo, ANA YCOBEPLLEHCTBOBAHUS AenuTenel n obopygoeaHus. bonee Toro, ero npuMeHsIoT ans sKennyara-
LIMOHHbLIX MPOBEPOK AMHAMUYECKMX XapakTepucTuk (cm. 8.5.3 n 9.5.3).

[Insi OUEHKM MOrpeLwHOCTEN NPY N3MEPEHUSX BPEMEHHbLIX NapamMeTPOB METOAOM CBEPTKU (npunoxexue ) Heobxo-
OVMO TOYHOE M3MEPEHNE NEPEXOAHON XapaKTePUCTMKN.

B.2 Onpepenenns, gononHuTenbHbIE K pa3geny 3

B.2.1

onopHblit ypoBeHb I, (reference level Ig) (Tonbko Ans MNyNbCHbIX M3mepeHnin). CpeaHee sHaueHne NepexoaHol
XapakTepuCTVKW, B3ATOW B HOMUHANBHOM BpeMeHHOM guanasoHe (cm. B.2.10 u pucyHok B.1,a), T. e. B npegenax gnanaso-
Ha ot 0,5, Ao 21 ..

MpumMedaHue— MavepuTensHas cucTema MOXeT MMeTb Bonee 04HOrO ONOPHONO YPOBHS, HANPUMep 3TO MO-
XKeT UMETb MeCTO NPV PasnuyHbIX MacluTabHbIX koaduumeHTax ans pasHbix OPM CUrHana, 4To NPMBOOUT K UBMEHEHUIO
onopHoro ypoBHsi {cm. 3.5.4 n pucyHok B.1,a).

B.2.2

BMPTyanbHOe Ha4ano nepexoAHoW XapakTepucTMKM (yCrnoBHaA HavanbHas To4YKa NepexoaHoN XxapaKkrepuce-
TnKw) (origin of a step response), O,: Touka, korga Kpueasi NepexoaHoN XapakTepuCTUKN BNepBbie CTapTyeT MOHOTOHHO,
HapacTasi Bbllue aMnuTyapl WyMa Ha HYIeBOM YPOBHE NEPEXOaHON XapakTepucTuku (CM. pucyHok B.1,a).

MpumedvyaHune 1— B HeKOTOPLIX CNyYasx eguHULA NEPEXOAHON XapakTePUCTUKKU CTapTyeT C HavarnbHbIM NC-
kaxxeHnem (pucyHok B.2). Toraa HauaneHas Touka O, AorKHa BbiTh ONpeaeneHa NepeceHeHnem C 0Cbo BPEMEHW NPAMON
TIMHWK, NPOBEAEHHON MO KacaTenbHOW K CaMOW KPYTOM YacTu ppoHTa NepexogHomn Xxapakrepuctukn. HavanbHoe nckaxe-
HUE MOXEeT XapaKTepn3oBaTbCs NapamMmeTpom T, (BPeMsl HauarbHOro NCKaXEeHUs1), KOTOPLIM COOTBETCTBYET HacTu nnowa-
an(en) Mexay HyneBow NMHUEN U eANHUYHON NUHNE NepexoaHon xapakrepuctukm go O,

MpumMmedaHune 2— Bce BpemMeHHble BeNnUUHbLI (Kpome T;) namepsiioTest OT HauanbHoW Toukn O,.

B.2.3

HOpManu3oBaHHas nepexoaHas xapakrepuctuka (unit/normalized step response), g(f): MNMepexogHasa xapakre-
pUCTMKA, HOPMAanW30BaHHasi TAKMM 06pa3oM, YTO ONOPHbLIN YPOBEHb CTAHOBUTCS €AMHNUYHBLIM, @ HYNEBOW YPOBEHb OCTaeT-
Cs HyneBbIM.

MpwnMeuyaHun e — MameputenbHas cucTemMa MMeET HOPMUPOBAHHY0 NEPEXOAHYI0 XapaKTePUCTUKY ANs Kaxao-
ro onopHOro ypoBHs. HavanbHas Touka O, NepexoaHoN XapakrepucTMky B3auMOCBsI3aHa ¢ HOPMMPOBAHHOW NEePexoaHon
XapaKkTepUCTUKON.

B.24
MHTerpan nepexoaHoNn xapakTepncTukm (step response integral), T(f): Wuterpan no npepenam ot O, Ao {, eanku-
La MUHYC BErnuuMHa HOPMUPOBaHHOW NepexogHon xapaktepucTuku g(f) (cm. pucyHok B.1,b)

T = _T[(1—g(1:))d1:. (B.1)
o

B.2.5
IKCnepuMeHTanbHoe BpeMa peakuum (experimental response time), Ty: 3HaueHne nHTerpana nepexoaHon xa-
paktepuctvkm npmu 2 -t

Ty=T2-t,,) (B.2)

B.2.6
YacTuyHoe Bpema peakumm (partial response time), T,: MakcumanbHoe 3Ha4YeHne HTerpana nepexoaHo xapak-
Tepuctukm anst £ <2 -f . (pucyHok B.1,b), paBHoro sawtpmxosaHHoM obnactu Ha pucyHke B.1,a.
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Mpumeyanune—O6obuHo T = T(f,), rae {, — Bpemsi, Npn KOTopom ¢g(f) BriepebIe AOCTUIAeT aMNNNTYAbI paB-
HOM eauHULe (pyucyHok B.1,a).

B.2.7

ocTtaTouHoe Bpems peakuum (residual response time), Tg(f): PasHnua mexay aKcnepumeHTanbHbLIM BpeMe-
HeM OTKMKa T 1 3HauYeHUeM MHTerpana nepexofHo XapakTepucTUKK AN HEKOTOPOro HOPMUPOBAHHOTO BPeMeHN ¢,
raef<2-f ..

T (t) = Ty = T(£). (B.3)

B.2.8
BLIGPOC HOPMMPOBAHHON NepexoaHoN xapakTepucTukm (overshoot of the unit step response), B,: Pa3sHoctb

MexXdy MakcMMarnbHbIM g, () 3Ha4eHreM HOPMUPOBaHHON NEPEXOAHON XapaKTePUCTUKM N eQNHULEH HOPMUPOBAHHOM
nepexoaHon XapakTepucTUKN B NPOLLEHTHOM BbIPaXXeHUY

Brs = 100 %(gmax(f) = 1). (B.4)

B.2.9
BpeMs ycnokoeHus (settling time), £.: HaumeHbliee Bpems, Npu KOTOPOM ocTatouHoe Bpemsi peakunn TR (t) npu-
HUMaeT onpedeneHHy BeNMYMHY U ocTaeTcst MeHblue, Yem 2 % ot t

|Ty— T(H) <0,02¢, (B.5)

KOTOpOE AOMKHO 6bITh U3MEPEHO s BCEX 3HAYEHWI BO BpeMeHHOM anana3oHe ot O, o Hanbonbluero sHaveHus Bpeme-
HW 4o nonycnaaa (ANMUTENbHOCTU MNYNbCa) Ty, UMNYNbCHOTO HanpsbkeHust (pucyHok B.1,b).

B.2.10

OMOpPHLIN BpeMeHHOo Anana3oH (reference level epoch) (Tonbko Anst UMNYNbCHBIX U3MepeHnii). BpemeHHon ana-
NasoH, B KOTOPOM OMnpeaenseTcs ONOPHLIN YPOBEHb NEPeXoAHON XapakTEPUCTUKU, HAUMHAS OT €€ HUXXHETO YPOBHS1, PaBHO-
ro 0,5 HWXHero npegena HOMMHaNLHOrO BpeMeHHoro avanasona (0,5 f;,), A0 ee BepXHero ypoBHsi, paBHOTO 2 BEPXHUM
npegenam HOMWHanNeHOro BpeMeHHoro gmanasona (2 f ).

B.3 Cxembl ans namepeHmn nepexoaHon xapakrepucTKn

Cxema uenw, crnonb3yeMon ansa onpeaeneHusi NepexogHoi XapakTepucTukm, AormkHa 6b1Tb NpeAcTaBneHa B nac-
nopTe U3mMepuUTENbHOW CUCTEMbI M JOMMKHA MaKCUMasibHO COOTBETCTBOBaTL paboumm ycrnosusam 3kcnnyartauuu.

CxeMbl M3aMepeHnsi NepexoHo XapakTepucTUKN NpeacTaBrieHbl Ha pucyHke B.3. MNpeanoytutensHeiMM ABNAIOTCA
CXeMbl, NpVBedeHHbIe Ha pucyHkax B.3,a u B.3,b, B KOTOpbIX reHepaTop cTyneH4aTbIX CUTHanoB pacnonaraeTca y metan-
nn4eckol cTeHbl (pucyHok B.3,a) unu y metannuueckom neHTobl (pucyHok B.3,b) wmpuHoii He meHee 1 m, koTopasi ogHOBpe-
MEHHO CNyXWT 3a3emneHuneM. [ins Toro, 4tobbl cchopMUpOBaTL CTYNEHUYATOE HaNPSPKEHUE, HA U3MEPUTENBHYIO CUCTEMY
cregyeT nogaBaTh MEANEeHHO HapacTalolee UMMNYNbCHOE HanpsikeHue, MO0 NOCTOsIHHOe HanpshkeHue, KOTopoe 3aTem
cpe3aeTcsi C NOMOLWbIO perie UM UCKPOBOro paspsgHuka. MNpuemnemsiMu cuMTaloTcs criegylowme metoasl popMmpoBa-
HUSI CPE3aHHOMO HANPSLKEHUSI:

- C MOMOLLbIO perne ¢ KOHTaKTaMu, CMOYEHHBIMU PTYThIO, YTO NO3BONAET NOMyYaTh CTyNeHYaTblie UMNYNbChl A0 He-
CKOIBKUX COTEH BOSbT;

- C NOMOLLBIO BO3AYLIHBLIX NMPOMEXYTKOB Npn atMOCHEpHOM AABNEHUN C OAHOPOOHLIM 3MEKTPUYECKUM MOMNEM 1
MEXINEKTPOAHBIM PACCTOSIHUEM 10 HECKOMNBKMX MUNNUMETPOB, YTO NO3BOMAET NONyYaTh CTyNeHYaTbie UMMYNbChl 40 HE-
CKOMbKNX KUMOBONbT;

- C NOMOLLBIO pa3psaHOro NPOMEXYTKA B CKATOM ra3e ¢ OQHOPOAHBIM MONEM U MEXINEKTPOAHLIM PacCTOAHUEM A0
HECKONBKUX MUNNUMETPOB, YTO NO3BOJSIET MNOIy4YaTh CTYNEHYaThle UMIMYNbChI 40 HECKOMbKNUX OECATKOB KUMOBOSBLT.

Ecnu cTyneHbka HanpsieHUsi reHepupyeTcs C UCMONb30BaHWEM reHepaTopa NOBTOPSAIOWMNXCH UMIMYNBCOB, TO AnK-
TENBHOCTL CTYNEHYATOro MMMNYJIbCa U MHTEpBAaria Mexay HUMWU BOMKHbI 6bITb BbIGpaHbl Takum 06pasom, 4Tobbl He nosens-
NUCb AONONHUTENbHBbIE NCKAXEHWS B CPABHEHUN C OAWHOYHBIM UMITYITECOM.

B.4 TpeGoBaHuAa K nepexoaHON XapaKkTepuCcTUKe KOMNOHEHTa

Ha komnoHeHT, 06biuHO NpeobpasoBaTenbHOe YCTPONCTBO WUITM M3MEPUTENBHBINW PerucTpaTop, Bo3ieicTByeT Ha-
NPsHKEHNE CTYMEHBKU, U €70 BbIXOAHOE 3Ha4YeHUe 0IMKHO BbITb M3amepeHo. Bpemsi HapacTanusi (AnMTensHOCTL NepeaHero)
hpoHTa NPUKNaALIBAEMOrO CTYMEHYaToro UMMynbca AOMKHO GbiTk MeHee 1/5 BpemeHn uactuyHoro oTtknuka T, [ins
YMEHbLWEHUS BNWSIHWS HEBOMbLLIMX UCKAXEHUIA Y NMOMEX, HANOXEHHbIX HA NepexoHble XapakTepUCTUKKN, PEKOMEHYETCS
HE3Ha4YUTENbHOE CIIaXMBaHME 3aperMcTPUPOBaHHBIX AAHHBIX NEPEXOAHbIX XapakTepUCTUK.

HopmupoeaHHas nepexogHasi XapakTepucTika B npezienax BbiGpaHHOro ornopHoro BpEMEHHOT0 Maras3oHa He J011-
XXHa OTKNOHATLCA OT eAnHMLLI Bonee, yem Ha 2 %. HopmupoBaHHas nepexogHas xapakrepucTvuka npyu Bpemenu £, kanu6b-
poBkM OpM curHana, mcnonb3yemasl Al U3MEepPeHusi NpUNUCcaHHoro MacwTtabHoro koaddpuumeHTa, He [OMXKHa
OTKIMOHATLCA OT ONOPHOIO yPOBHS Bonee, yem Ha 11 %, Npu yenoeum, 4To ¢, BHE ANanasoHa HOMUHANBHOTO BPEMEHHOIO UH-
Tepeana. MNpu ncnonbL3oBaHUM HaNPsHKEHUs! NONHOTO FPO30BOTO UMNYNbea { paBHo 27, T. €. 3T0 3Ha4YeHwe B 2 pasa 6onk-
we BpeMeHn HapacTaHusi umnynbca. Ecnv npubop npegHasHaveH Ans namepeHns rpo3oBoro MMNynbca co cpesaHHbIM

max
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nepegHuM OpoHTOM, TO tf paBHO 2TG T. e. 3TO 3HayYeHue B 2 pa3a 60Mblue BpeMeHN A0 cpe3a umnynbca. Ecnn npuéop
npegHasHayvyeH 419 N3MepeHns KOMMYTaunoOHHOro uMmnysnbca, To tf paBHo T , T. e. 3TO 3HaYeHUe ABNAETCA BPEMEHEM [0
MakcuMmyma umnynbca. Ecnvm npnéop npegHasHavyeH 419 n3MepeHns NOCTOSAHHOro HanpskeHus, To tf paHo 100 mc. Ecnu
npnbop npegHasHayeH A1 U3MEPEHUS NepeMeHHOro HanpshXeHus, To tf paBHO ofHOV YeTBEPTU Mepuoga HanpsKeHUs.

Tpe6oBaHMA K NepexofHbIM XapakKTepuCcTUKaM I3TallOHHbIX WU3MepUTENbHbIX CUCTEM WMMMY/IbCHOrO HanpsXeHus
npeacrtassieHbl B 10.2.3.

b — OnpegeneHnsa uHTerpana nepexofHol xapakrepnctukm T(t)

PucyHok B.1 — OnpepgeneHns nepexofHblX XapakTepucTuk
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PrcyHok B.2 — Hopmanu3oBaHHas nepexogHas xapaktepucTtuka g(t), 4eMOHCTpUpYytowas HavyaibHOe UCKaXeHne
Ha4ya/IbHOro BpeMeHU UckaxeHus 0

PucyHok B.3,a — [lNpegnoytutenbHasn PucyHok B.3,b — lMpegnoututenbHas cxema uenu
cxema uenmu 0NA 6GONblUNX fenuTenen
PucyHok B.3,c — AnbTepHaTuBHasa cxema PucyHok B.3,d — TunoBasa cxema
uenu ana 60nbWwnx genvtenen Lenu cTyrneHyaToro reHeparopa

NMpumedyaHune — G — cpesatoliee YCTPOWCTBO 4/ FTEHEPUPOBAHNS CTYMeHYaTbIX UMMNYbLCOB

PucyHok B.3 — Llenu, noaxoasiuime Ansi UaMepeHust nepexofHbixX XapakTepucTunk
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Mpunoxenne I'
(cnpaBovHoe)

MeTopn cBepTKU ANs onpeaeneHnust AUHaAMUYeCKUX XapaKTepucTUK NocpeacTBOM U3MepeHUs
nepexoAHON XapaKTepUCTUKU

1 O6wme nonoxeHun

MeTtop CBEpTKM MCMOMb3YIOT Ansl OLEHKM ANHAMWUYECKMX XapakTepUCTUK AennTenen MMNynbCHOTO HanpsXeHus,
UMpPOBLIX PEMCTPaTOPOB UIU NONHOCTHI0 YKOMINNEKTOBAHHON 3MePUTENbHON CUCTEMbI UMMYNBCHOTO HANPAXEeHWUA No-
CPEACTBOM M3MEPEHUs X NEPEXOAHLIX XapakTepucTuK (NpunoxeHve B).

MeTtop CBEPTKU UCMOMb3yeT NepexogHyIo XapakTepucTuky M3MepuTenbHON cucTemsl ANa pacyeta hopMbl MMy-
NBCHOTO HaNPsHKEeHUs1 Ha ee Bbixoge No hopmMe UMNYNbCHOIO HanpshxeHusi Ha ee Bxoge. MorpewHocTn namepexnns napa-
MeTPOB hOpPMbl MMMYIBCOB Ha BLIXOAE U3MEPUTENbHON CUCTEMbI NO OTHOLLEHUIO K hOpMe BXOAHOTO curHana moryT 6b1Tb
MCMONb30BaHbl AN OLEHKM 3KCTNNyaTaLuMOHHBIX XapaKTEPUCTUK U3MEPUTENBHON CUCTEMBI, C MOMOLLBIO KOTopon 6yayT B
AanbHelwem NpPoBoANTLCS U3MEPEHUS] MMYTLCOB ONPeAeneHHON HOPMbI.

MeTog cBepTKM NpeanonaraeT, YTo NepexoHas XapakTepucTMKa U3MepuTENbLHON CUCTEMBI KOPPEKTHO M3MEepeHa, a
BXoAHas hopma BOIHbI, UCMONb3yemas Ansa pacyeTa, npeactaBnseT cobon peanbHyio hopMy UMNYNbCa, KOTOPYIO HAAo
ByaeT namepuTh.

.2 Metop cBepTKM

Ecnv chopma BXOQHOIO MMMYMbCHOMO CUrHana u HopMMPOBaHHasA NepexoaHas XxapakrepucTuka (npunoxexue B) ns-
MePUTENBHOMN CUCTEMbI MMINYITBCHOTO HanpPsikeHns ecTb PyHKUMK Vi (f) n g(f), COOTBETCTBEHHO, TO Ha BbIXOAE UMEET Mec-
TO chyHKUMA V, ,(f), 1 oHa MOXeT BbiTb BblpaxeHa Crneayowmm MHTerpanom CBepTKU

Vouell) = f\.fn<r)~g<t—r)~dr, (1
0

roe { — cooTBeTCTBYIOLEE Bpems u V', (f) — nepBasi npon3BogHan BXOAHOIO CUIHana UMIynbCHOro HanpshKeHUs ¢ oyHK-
upnen V, (9).

Ecnn doyHkumm g(f) v V, () sensioTca BeiGopkammn 3 0gHOIO 1 TOTO e MHTepBana BbIGOpoK, U KONMHecTBO BbIGOPOK
dyHKLMKM g(f) coBnagaeT ¢ KoNM4ecTBom BbIGopok chyHKUmMK V (), To uHTerpan ot HenpepbiBHbIX dyHKUMIA ([.1) cBOANTCA K
OUCKPETHOW CyMMe CBEPTKU

VOU,(1)=ZI:\,{,’,(i)~g(i—k)~At i=0,1,2,...,n-1, (r2)
k=0

rae V(1) — mMaccnB AUCKPETHbIX BbIXOAHBIX 3HAYEHWUN;
V' () — nepeas npon3sogHan BXOQHOrO MaccuBea,;
g(/) — MaccuB HOPMUPOBAHHBIX NEPEXOAHBIX XapaKTePUCTHK;
N — KONM4eCTBO C3MIMNJIOB BXOAHOTO MacCuea; u
At — MCXOAHBIN MHTEPBAN BXOAHOMO W BbIXOAHOIO MAacCMBOB, U MACcCMBA NEPEXOAHbIX XapaKTepUCTUK.

.3 MeToamka npoBeaeHUA pacyeTa METOAOM CBEPTKH

OTOT MeTo[ OCHOBLIBAETCS HA ONpeAeneHN AUCKPETHON CyMMbI CBEPTKM, BblpaxeHHoN ypaBHeHueM (I".2). OH npu-
MEHSIETCS NMPU KOMMBIOTEPHOM crocobe pac4eToB, MCNONb3yoWeM LUndpPOoBYI0 pEMMCTPaLMIO UMNYNbCHBIX HaNPSBKEHWH.
HaHHbIft MeTog Mcnonb3yeTcs A OUEHKU NOrPeLHOCTEN U3MEPEHNA MMNYIILCHOW M3MEPUTENTBHOW CUCTEMONW napameT-
POB BbIXOAHOIO MMIMYJILCHOrO CUIHaNAa OTHOCUTENBHO NapamMeTPOoB BXOQHOro curHana. Metoa, npeacTaeneHHbIN B AHHOM
pasgerne, onucbIBaeT TONbKO OCHOBHbIE dTanbl pacyeta. Huxe nepevncnersl 3tm stansi:

a) nony4eHue COBOKYNMHOCTU 3HA4YEHWUI BXOAHOTO MMNyNbcHOro curkana V(N ana i=0, 1, 2, ..., n — 1 n pacyer nx
UMNYINbCHBLIX NapamMmeTpoB;

b) uactoTa (anckpetnsauum) BeIGOPKM BXOQHOTO UMMYNBLCHOTO CUrHanNa AomkHa 6bITb MASHTUYHA YacToTe (AUCKpe-
TH3auumn) BbIGOPKM HOpManu3oBaHHOW NEPEXOAHON XapakTePUCTUKN C YUCNOM BbIBOPOK, paBHLIM 1ucny BbIBOPOK HOpMa-
TNIN30BaHHON NePexoHON XapakTepucTukm [cm. atan ¢)]. BxogHoM MMNyNbCHBIN CUrHan 4OSMKEH UMETb CTIKEHHYH0 popMy
¢ HanborblLuel YacTOTON LyMa, OMYCKAOWENCA HUXKE YPOBHA 4YacToThl HankencTa (NonoBrHa BCEl COBOKYMHOCTU YacToT
umnynbea). CrnaxeHHas COBOKYMHOCTb 3HAYEHUI BXOAHOrO CUrHana v napameTpsl UMNynbeca MoryT BbiTb NOMy4eHs! ¢ No-
MOLLBI0 OAHOTO U3 Crieayowmx crnoco6oB:

1) vcnonb3ysi aHaNUTUYECKOe BbIpaXKeHne Ars UMNynbca, Hanpumep CyMMy ABYX MAearnbHbIX SKCMOHEHUMAanNbHbIX
yHKUMIA. MMapameTpbl UMMynbca AaHHOW hopMbl MOFYT BbITb ONpeaeneHsb! NGO U3 TOro e aHanNUTUYECKOrO BbIpaXeHus,
nmBo ¢ NoMoLLbIe NporpamMmbl Mo 06paboTke MMMYNBCOB, NOCTABNAEMON BMECTe C UCMbITYEMOW LMPOBON MMMYbCHOM
W3MepUTENbHON CUCTEMOW;
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2) Ucnonb3ysl 3aperncTPUPOBaHHbIN peanbHbIi UMNYIbLC onpeaeneHHo hopPMBbI, CIMAaXKEHHbIN TOYHbIM LMPOBbIM
HU3KOYACTOTHLIM (PUMBLTPOM MNK C NOMOLLBIO aNropUTMa, NO3BOMSIOLLETO BbINONHATE KyCOYHO-KyBr4yeckyto annpokcuma-
LMIO CrNaXXMBaHWs KpUBLIX. MapameTpbl MMNYyNbca AaHHON (DOpMbl Takke MOryT ObITb MOMYYeHb! C MOMOLLbIO NPOrPaMMHO-
ro obecneueHnss no o6pabGoTke WMNYNbCOB, MNOCTABNAEMOr0 BMECTE C MCMbITYeMON LUDPOBOW MMITYNIbCHON
M3MepUTENbHON CUCTEMON;

€) norny4eHue nepson nponseogHon V', (Hanai=0,1,2, ..., n— 1 0T BXOAHOIO UMIYNbCHOrO curHana V, (i) umcnen-
HbIMK MeToAaMu anddepeHuUnpoBaHus;

d) nonyyeHue COBOKYNHOCTW 3HAYEHWN HOPManNU3OBaHHON NepexofHon xapakrtepuctukm g(i) ana i=0, 1, 2, ...,
m-1vm=n+j,
rae j — KonMuecTBO TOUek Nepej HadarbHbIM MOMEHTOM perncTpaumm nepexoaHon xapakrepuctukm O;

1) npeo6pa3oBaHue N3MEPEHHON NEPEXOAHON XapakTEPUCTUKM B HOPMAnu3oBaHHyio (npunoxexune B). Ans nony-
YEHUs1 HOPMAanU3oBaHHON NePexXoAHON XapaKTEPUCTUKUN C HU3KUM YPOBHEM LLYMA B LIENsIX CBEPTKU MOXET 6bITb MCNONb30-
BaHO ycpeAHEHUE HECKOIbKMUX 3aperMcTpUpoBaHHbIX NePexogHbIX XapakrepucTuk. CrnaxxmeaHue COBOKYNHOCTU 3HA4YEHNI
HOPManM30BaHHOW NepexoaHON XapakTePUCTUKKN g(i) CTAHOBUTCH MEHee KPMTUYHBIM, ecnu ypaeHeHue ([.2) ucnonebsyetcst
Ans pacyeTa CBEPTKU U YXKe NPOBEAEHO CIIaXUBaHNe COBOKYMHOCTW 3HaveHun umnynesca V, (i);

2) nonyuyeHue HyneBoro ypoBHsl, , NePexoHON XapakTepUCTKN NOCPEACTBOM yCPEAHEHMSI COBOKYNHOCTU 3Haue-
HUI BLIGOPKM NepexogHON XapakTepucTuky s(i), 3apemmcTpupoBaHHbIX 40 Havana nopora CTyrneH4yaToro UMIynbea;

3) monyyeHue ONoOpHOro YpoBHsl, /x, NEPEXoaHON XapaKTepUCTMKN NOCPEACTBOM YCPeAHEHN COBOKYNHOCTU 3Have-
HWI BbIBOPKM NepexogHon xapakTepucTukm s(i), 3aperncTpupoBaHHbIX B NPeaenax BpeMeHHOro AManasoHa, BKIioYas Mu-
HUMAarbHYI0 ANUTENbHOCTL (HPOHTA UMIMYNbCA, ANS PErMCTPaunmn KOTOPON NpeaHasHaqveHa usmepuTeribHas cucTema, u
BNMNOTb 40 BPEMEHM, COOTBETCTBYIOLLEM YAcToTe, Npu KOTOpon Bbin onpeaeneH macwTabHbil koadduumeHT npeobpa3so-
BaTeNnbHOro YCTPOMUCTBA;

4) Hopmanu3aumsi COBOKYNHOCTMU 3HAYEHUIA NePexoaHON XapakTepucTukn (i) BO BPEMEHHYI0 COBOKYNHOCTb 3Ha4e-
HWIA HOPManNW30BaHHOW NEePEXOAHON XapaKTEPUCTUKK g,y(/) OCYLWECTBNAETCA C NOMOLLbI0 HOpMYrbI

- _sl)=hy.
9= 55 (r.3)

5) onpepeneHve aMNNUTyAb! LLyMa NPW HYNIEBOM YPOBHE NOCPEACTBOM HAXOXAEeHNA CTaHAAPTHOroO OTKIOHEeHUs d,
COBOKYMHOCTW 3Ha4€HWI BbIGOPKN go(/) nepen Havanom ctynexn. MNosTopeHne npoueaypsl B 06patHOM HanpasneHun ot
KOHU@ (i), HaXoxaeHne 3HaueHwii BbIGOPKW, NPEBbIWAOIWMUX B TPU pasa CTaHfapTHoe OTKNoHeHue d,. Bpemsa oTon Bbl-
Hopku cunTaeTcs HavansHom Todkon O, AnA g.(/). BeiGopke npucsanBaeTcs MHAEKC f;

6) mocTpoeHue HopManM3oBaHHONM NepexoaHon xapaktepucTukm g(f) OT HauanbHOW TOUKU HAUMHAETCA C yaaneHus
3Ha4YeHNs BIBOPOK gy (i), pacnonoKkeHHbIX 40 Ha4arnbHOM TOUKK, T. €.

Hi—N = 9o i=j ..o m+j-1 r4)

MpwumeyaHwue— Pernctpupyemas pyHKUMA gq(/) MeeT m + j Touek. HopmanuaosaHHan nepexoaHas xapak-
TepucTuka g(i — j) umeeT n = m TOYeK Nocrne yaaneHus j Touek Ao HavansHon Touku O,;

€) nonyYeHne BbIXOOQHOW COBOKYMHOCTW Y COBOKYMHOCTW NapaMeTpoB MMMYIbCOB!

1) nonyyeHune BbIXOQHON COBOKYMHOCTM AR MMNynbca gaHHon dopmbl V,, () ¢ nomowpto pacyeta no gopmy-
ne (.2) pnst BpEMEHHON UM 4YacToTHOM obnacTen;

2) pacuet napameTpoB uMmnynbca v, (/) ¢ nomoLbio nporpammHoro obecneveHus, NoCcTaBNseMoro BMECTe C UCMbl-
TYEMOW MMIYIIbCHON U3MePUTENbHOW CUCTEMOW;

3) pacuyeT norpewwHoCTM namepenmns V, (i) kak pasHocTb Mexay BbIXoaHbiMK V, (/) M BXOAHBIMK V, (/) 3HAYeHUAMM
napameTpoB UMnynbca.

.4 CocraBnAwowme HeonpeneneHHOCTH

MorpewHOCTN N3MepeHusi, HalgeHHble MeTOA0M CBEPTKU, MOryT BbiTb UCNONb30BaHb! AMNs1 KOPPEKUUM paccunTaH-
HbIX NapameTpor. OgHako Takasi koppekums TpebyeT 3apaHee (40 onbiTa) M3BECTHLIX AaHHbLIX O hOpMe UMMynbea, T. €.
€CINU UMMNYbC UMEET HOPMY, OTIIMYHYIO OT CTaHAaPTHON, TO Takasi KOppeKUMs He AocToBepHA. [orpellHOCTV U3MepeHus 1
Mx pasbpoc Ans pasnuyHbIX HOpM MMNYIbca MOryT 6biTe MCMOMB30BaHbI A OLEHKU COCTaBISIOWMX CYMMapHOW Heonpe-
AENeHHOCTU U3MEepeHusl MHTePeCyIoWEeroc napameTpa. PacyeT HeonpeaeneHHOCT N3MepPEHNs OIKeH GbiTb MPOBEAEH B
cooTBeTcTBUM ¢ PykoBoacTeom ISO/IEC Guide 98-3, cM. Takke npunoxeHve A u Nnpumepsl, aHHble B NpunoxeHun b.

.5 PacuyeT norpelwiHoCTen napameTpoB UMNYNbLCOB

5.1 MorpewHOCTbL U3MEPEHNA aMNNUTYyAbl

EAVHWYHBIN ypOBEHb HOPMaNM30BaHHOW NEPEX0aHON XapaKTepUCTUKM OBLIYHO HE OCTAETCH NOCTOSIHHBLIM. [1o3TOMY
pacyeTHble 3Ha4YeHUs1 MOrPELLIHOCTM M3MEPEHMA aMMNUTyabl UMNynbca YacTo 6onee CywecTBEHHbI N0 CPABHEHUIO C MOo-
rPELIHOCTLH0, ONpeaerneHHoN MeTO40M CBEPTKM, XOTS NPY 3TOM OHU MOTYT GbiTb MEHbLLE MO CPaBHEHUIO C TpebyeMol He-
onpeaeneHHoOCTbIO U3MEPEHUA amnMTygbl. PacyeTHas OTHOCUTENbHAS NOrPELLHOCTL U3MEPEHUST aMMIMTYAbl UMMYbca
JOMXHa GbiTb paBHa OTHOCUTENBHOW Pa3HOCTU MEXAY €AVHUYHBIM 3HAYEHWEM U 3Ha4YeHneM g(i) B MOMEHT BPEMEHM, paB-
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HbIM MPMMEPHO YABOEHHOMY 3HAYEHUI0 ANUTENLHOCTU hpoHTa T, BXogHoro umnyneca Vv, (). Ans noateepxaeHNsA KOppek-
THOCTU NPOBEAEHNSA PAcHeTOB NO METOAY CBEPTKU PaCCYMTaHHYIO MOMPEWHOCTb U3MEPEHNUA aMNNUTYAbl UMITYNIbCA MOXHO
CPaBHUTb C HOPMANN30BaHHON NEPEXOHON XapakTepPUCTUKON.

r.5.2 NorpewHoOCTbL N3MEPEHNA BpeMeHWU HapacTaHuA (ANUTeNbHOCTH NnepeaHero) copoHTa MNynbca

C nomolbio MeToAa CBEPTKA MOXHO OBHapyXuTb uameHeHne hopmbl UMNysbCa, Boi3BaHHOE pabounmmn xapakre-
PUCTUKAMN U3MEPUTENBHON CUCTEMBI, U TaKUM 06pa3oM onpeaenuTb BENUYMHY NOrPELUHOCTU U3MEPEHWS ANUTENBHOCTU
hpoHTa MNYNbCA, KOTOpasi HE MOXET ObITb BbISIBIIEHA C MOMOLLLIO NepexogHon XxapakrepucTuku. Beneacreue sameaneH-
HOW NepexoaHON XapakTepucTUKU ANUTENBHOCTb (PpoHTa BLIXOAHOTO cUrHana ctaHoBuTes 6onblue. Kpome Toro, Ha Benu-
YMHY ANUTENBHOCTU (DPOHTA MMMYIbCA OKa3biBAlOT BrMsSIHUE BbIOPOCHI MK MPOBarnbl NEPEXOAHON Xapakrepuctuku. B
32BUCMMOCTW OT MOMEHTA BPEMEHW, NPU KOTOPOM MNOSIBIISIIOTCSI BbIGPOCHI UNY NPOoBaribl HA NEPEXOAHON XapakTepUCTUKE,
OPOHT MMMNYNBCA MOXET NO-Pa3HOMY U3MEHSITBCS, UTO NpUBOAUT NGO K yBenuueHuio, NM60 K yMEHbLLEHNIO 3HAYEHUS
ANUTENbHOCTU HPOHTA.

I.5.3 MorpewHocTb N3MepeHns BpemMeHn Ao nonycnaga (AnMTenbHOCTN MMNYnbCa)

Bpems nonycnaga (AnvTenbHOCTb OLEHMBAEMOIO MMIYIBCa) B OCHOBHOM 3aBUCUT OT PA3HOCTU MEXZY 3HaYEHUEM
9()) Npn BpemeHm, NpubnuanTeribHO PaBHOM YABOEHHOMY 3HAYEHUIO ANMTENbHOCTU PpoHTa umnynbea T,, U 3Ha4YeHNEM
g(/) npv BpemeHu, paBHoM T,. [INs1 OLLeHKM NOrpeLIHOCTU N3MEPEHUsT ANUTENIbHOCTU UMMYNbEA T, KoTopasi He MOXET GbITb
OLUeHeHa HenocpeCTBEHHO U3 NEPEeXOaHON XapaKTEPUCTUKN, MOXKET ObiTb NCNONb30BaH METOA CBEPTKU.
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General terms relating to electrical measurements; Part 313: Types of electrical measuring instruments; Part 314: Specific
terms according to the type of instrument)

IEC 60050 (321):1986 MexayHapoaHbIii areKTpoTexHUYeckuii crioapb. [naBa 321.MameputenbHble TpaHcdhop-
matopsl (IEC 60050 (321):1986, International Electrotechnical Vocabulary (IEV) — Part 321: Instrument transformers)

FOCT 30012.9—93 TlpnGopkl aHanoroBble NoKaabiBatoLWMe 31EKTPOU3MEPUTENbHbBIE NPSIMOTO AEWCTBUS U BCOMO-
ratenbHble YacTu K HUM. Yacte 9. PekomeHgyemMbie MeToAbl MCNbITaHUIA

FOCT 8711—93 lMpubopsl aHanoroBble NokasbiBaloLLKMe ANEKTPOM3MEpPUTENbHbIE NPAMOro AeUCTBUSI U BCrioMora-
TenbHble YacTh K HUM. Yacte 2. Ocobble TpeboBaHusl K amnepMeTpam U BonbTMeTpamM

FOCT 30012.1—2002 TMpubopbl aHanoroBble NokasbiBaloLWUe 3N1EKTPON3MEpPUTENbHbIE NPSIMOrC AeNCTBUS U BCMO-
MoraTternbHble YacTu K HuM. YacTb 1. OnpeaeneHnsi n 0OCHOBHbIE TpeboBaHWs, o6LMe Ansi BCex YacTen

IEC 60060-3:2006 TexHonorus ucnelTaHWi BbICOKMM HanpsikeHvem. Yactb 3. Onpeaenenus n TpeboBaHust K ucnbl-
TaHuaMm Ha mecte (IEC 60060-3:2006, High-voltage test techniques — Part 3: Definitions and requirements for on-site
testing)

IEC 61083-1:2001 AnnapaTtypa v nporpamMmmHoe obecneyeHne, NpUMeHAEMbIE NMPU UCMNbITaHUSX UMIYNbCAMKU BbICO-
KOro Hanpsikenusi. Yactb 1. TpeGoBaHus kK annapaType

IEC 62475:2010 MeToabl cnbitaHus TOkOM 6onbLLoN BenuunHel. OnpegeneHus n TpeboBaHns K TOKam Ansi Ucnbi-
TaHvsa 1 K uameputensHoim cuctemam (IEC 62475:2010, High-current test techniques — Definitions and requirements for
test currents and measuring systems)

FOCT NCO/M3K 17025—2009 Obwwme TpebGoBaHMS K KOMMETEHTHOCTU UCMbITATENbHbIX U KANM6poBoYHbIX 1abo-
patopwvn

Pykoeogcteo JCGM 200:2008 MexayHapoaHbIv crioBapb no Metponornn. OCHOBHbIE U 0bLIMe NOHATUSA U COOTBE-
TcTBYytloWwMe TepmuHel (VIM) (JCGM 200:2008, Intemational vocabulary of metrology — Basic and general concepts and
associated terms (VIM), http://www.bipm.org/en/publications/guides

J. G. Proakis and D. G. Manolakis: Introduction to Digital Signal Processing. Macmillan Publishing Company, New
York, 1988 (W.I". Mpoakwc v [1.I". Manonakuc: Beegenue B undposyto 06paboTky aanHbIX. My6nukaums komnanmm Makmun-
nan, Heilo-Mopk, 1998)

Y. Li, J. Rungis and A. Pfeffer: The Voltage and Time Parameter Measurement Uncertainties of a Large Damped
Capacitor Divider due to its Non-ideal Step Response. Proceedings of 15t International Symposium on High Voltage
Engineering, Ljubljana, 2007 (1O. Iln, KO. PyHruc n A. MNdeddep: HanpsxeHne n BpemeHHble NapaMeTpsl HeonpeaeneH-
HOCTU n3amepeHusi 6onbLIMX AeMNPUPOBAHHBIX EMKOCTHBIX AeNUTENen BCNeACTBUE UX HEMOEANbHBIX NEPEXOAHBIX Xapak-
TepucTuk. MpoTokonbl 15-ro MexayHapoaHoro cMMno3nyma no BbICOKOBOSLTHLIM pa3paboTtkam, JliobnsHa, 2007)
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