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(M3K 60060-2:2010)

HAUMOHA/NBbHBIAN CTAHOAPT POCCUMCKOW SGEJLEPALUWN

S/IEKTPOOBOPYAOBAHUE 1 9NIEKTPOYCTAHOBKW NMEPEMEHHOIO TOKA HA HAMPAXXEHWNE
3 kB N BbIWWE

METO,CI'I:I Nn3MepeHna Npu ncnbiTaHNAX BbICOKMM HanpsaXxeHnem

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

JaTa BBegeHns — 2014—01—01

1 O6nacTb NpUMeHeHNA

HacTosAwwmin cTaHgapT pacnpocTpaHAaeTcs Ha U3MepUTe/ibHble CUCTEMbI U UX KOMMOHEHTbI, UCNO/b3ye-
Mble 4715 U3MEPEHNS BbICOKMX HanpsixeHwii 1 60MbLUMX TOKOB B MpoLecce MUCMNbITaHWii NOCTOSAHHbIM U nepe-
MEHHbIM HaNpPsHXEHUSIMMN, HANPSHXKEHUAMM FPO30BOro Y KOMMYTALMOHHOTO UMMY/bCa, a Takke ANS UCMbITaHWi
MMMYNbCHBbIM TOKOM, UK X KOMBUHauusmMu, cornacHo IEC 60060-1.

Mpepgensl HeonpefeneHHOCTel N3MepPeHNii, yCTaHOB/IEHHbIE B HACTOALLEM CTaHAapTe, pacnpocTpaHs-
I0TCS1 HA YPOBHMW UCMbITATE/IbHbIX HAaNPshXeHui, ykasaHHble B TOCT P M3K 60664.1—2012 [MonoxeHus Ha-
CTOALero cTaHgapTa NPUMEHUMbl Takke W K 60/1ee BbICOKMM YPOBHAM WCMbITAHWA, HO B 3TOM Cryyae
HeonpeaesIeHHOCTN M3MEePEHUst MOTYT ObiTb BbILLE.

HacToswwii ctaHgapT:

- faeT onpefesieHns K UCMosib3yeMbIM TepMUHaM:

- OnucbiBaeT MeTO/bl OLLEHKM HeonpeaeneHHOCTeN BbICOKOBOIbTHBIX U3MEPEHWIA:

- ycTaHaBnnBaeT TpeboBaHNA K U3MePUTE/IbHbIM CUCTEMAM.

- onucbiBaeT MeTOobl KaNnbpOBKN N3MEPUTESTbHOW CUCTEMbI Y NPOBEPKN €€ COCTaBHbIX KOMMOHEHTOB:

- onucbIBaeT npoueaypbl, B COOTBETCTBUN C KOTOPLIMW MO/b30BaTE/lb MOXET [loKa3aTb COOTBETCTBUE
N3MepuTENbHON CMCTEMbI TPEOOBaHNAM HACTOSLLEro cTaHaapTa.

2 HopmaTtvBHbIE CCbIIKU

B HacTosuem cTaHfapTe UCMONb30BaHbl HOPMATVBHBIE CCbIJIKU Ha crefyowmne ctaHaapTbl:

FOCT P 55191—2012 MeToAbl NCMbITaHWA BbICOKAM HaNpsKeHneM. VI3mepeHns YacTUYHbIX pa3ps-
nos

FOCT P M3K 60664.1—2012 KoopanHauus nsonsaumm gas 060pyf0oBaHNsA B HU3KOBO/bTHbIX CUCTe-
mMax. YacTb 1 MpuHumunbl, TpeboBaHNa W UCMbITaHns

NMpumeyaHue — MNpy NONb30BAHUM HACTOSALLMM CTAHAAPTOM Liesiecoo6pasHo NPoBepuTb AelCTBUE CCbINIOY-
HbIX CTaHZapTOB B WH(OPMALMOHHONM cucTemMe OG6LLEro Mo/b30BaHUA — Ha odmuManbHoM caiite degepanbHOro
areHTCTBa Mo TEXHUYECKOMY PeryiMpoBaHuio U METPOJIONM & CeTU VIHTEPHET N Mo eXero4Ho 13gaBaemMoMy MHopMa-
LIMOHHOMY yKa3aTeno «HaunoHabHble CTaHAaPThI*, KOTOPbIA ONY6MKOBAH NO COCTOSIHUIO Ha 1 siHBapsi TEKYLLEro roga, u
N0 COOTBETCTBYIOLMM €XEMECSYHO M3AABAEMbIM UH(OPMALMOHHLIM yKa3aTesisiM, Ony6/IMKOBaHHbIM B TEKyLEeM roAy.
EC/n cCbINOYHbI/ CTaHAapT 3aMeHeH (M3MeHEH), TO MpU Nob30BaHWUM HACTOSLMM CTaHLAPTOM cliefyeT pyKoBOACTBO-
BATbCS 3aMEHSAWMNM (M3MEHEHHbIM) CTAHAAPTOM. EC/IM CCbINIOYHbIA CTAHAAPT OTMEHEH 6€3 3aMeHbI, TO NOJIOKEHME, B KO-
TOPOM JaHa CCbl/ika Ha Hero, NPUMeHsIeTCA B YacTu, He 3aTparuBatoLleii 3Ty CCbiKy.

M3paHne oduymnanbHoe
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3 TepMUHbI, onpeaesneHns 1 0603HaUEHs

B HacTosLwem cTaHgapTe NpUMeHeHb! cregyowme TepMUHbl C COOTBETCTBYOLWUMY onpeseneHnsamu.
3.1 N3mepuTesnibHble CUCTEMDbI

3.1.1 nsmeputenbHasa cuctema (measuring system): ®yHKUMOHa/IbHO 06beAMHEHHbIE CPpeAcTBa U3-
MepeHuii U BCnoMoraTe ibHble YCTPONCTBA BbICOKOTO M HA3KOTO HaMpshXeHusl, MMetoLLme onpesesieHHoe pas-
MellleHne ¥ COeAVHEHHble KaHanamu CBA3W, NpefHa3HavyeHHble AnA npeobpas3oBaHMsA U onpeaeneHns
napameTpoOB BbICOKOr0O HaMpshXeHUsl, a Takke nporpaMmMHoe obecneyveHne, NCnosblyemoe 415 onTMMu3anmm
nnm(n pacyeToB pe3ysibTaToB U3MEPEHUIA, ECNIN OHO SBNISIETCS COCTABHOM YacTbi N3MEPUTESIbHON CUCTEMbI.

MpumevyaHne 1— V3meputenbpHasa cuctema 06bIYHO BKIOYAET CeAytoLiie KOMMNOHEHTbI:

-npeobpasoBaTefibHOe YCTPOCcTBO (Npeo6GpasoBaTesib) C BBOAAMM, HEOOGXOAUMbBIMU AN MOAK/IHOUYEHUS 3TOro
yCTpOiCcTBa K 06BEKTY UCMbITAHUA UK K LLenu HanpsXeHns (Toka) v K 3a3eMIeHNto, 1 BbiBOAaMU 415 NOAKN0YEHNA cucTe-
Mbl Nepefayn M3MepsseMoro curHana;

- cUCTeMy nepegayn M3MepsemMoro curHana (kaHan CBsi3n), COeAUHAIOLLYI0 BbIXO Npeobpa3oBaTtens ¢ BXO4aMun 13-
MepuTesibHbIX NPUB0POB (NOKa3bIBAKLWNX WU,'MN PETUCTPUPYIOLLNX) C UX aTTeHaTopamu (Npyu Hanuuumn), a Takxe ¢ orpa-
HUYMBAIOLVMM 1 COTNACYIOWMMU CONPOTUBAEHUAMU UN LENAMU.

- U3MepUTeNbHbIA NpMGop (NokasbiBaOLWK UMM PErMCTPUPYIOLLNIA) BMECTE C N0GbIMU COEAUHEHUAMU K UCTOUHN-
Ky nuTaHus.

MpumevaHwne 2— M3amepuTesnibHble CUCTEMBbI, BK/IOYAOLLLME TO/IbKO HEKOTOPbIE U3 BbILEYNOMAHYTLIX KOMMO-
HEHTOB U/ OCHOBaHHbIE Ha HECTaHAAPTHbLIX NpuHUuMnax, 4onyCTUMbIl, €C/in OHN yAOBNETBOPAKT TpeﬁOBaHI/IﬂM K TOYHOC-
TW. YKa3aHHbIM B HacTodAleM cTaHaapTe.

MpumeyaHune 3 — Ha TOYHOCTb U3MEPEHWMI MOTYT OKa3blBaTb BIUSIHNE OKpYyXatollas cpesa, B KOTOPOK Haxo-
ANTCSt U3MepuTenibHas cUcTeMa, HaxoAsLWmecs Nog HanpsHKeHNeM BO3AYLIHbIE MPOMEXYTKU U 3a3eM/IEHHbIE 3/IEMEHTbI B
Heli. a Takke NPUCYTCTBUE INEKTPUYECKNX UM MArHUTHbIX noneit.

3.1.2 nacnopTt uamepuTenbHoit cuctemsbl (record of performance of a measuring system); Mogpo6-
Hblli NepeyeHb XapakTepucTUK, COCTaBSIEMbIi1 NONb30BaTe/IeM, OMUCLIBAIOWMNIA U3MEPUTENIbHYIO CUCTEMY U
NoATBEPXAALWMIA, 4TO cO6M0AEHbI TPEGOBAHNSA HACTOSALWErO cTaHaapTa.

MpumeuvyaHune 1— Macnopt BkAYaeT B ce6s: pe3ynbTaTbl NEPBUYHBIX UCMbITAHUI ONpeAeneHns paboumnx
XapaKkTepucTuK, rpadmk Ux NPOBeAeHUs], a TakKe Pe3ybTaTbl KaX40ro Noc/eayoLero aKCnayaTayMoHHOro UCNbITaHUA 1
3KcnyaTauMoHHOW NPoBeEPKM (NOBEPKK).

MpumeyvyaHune 2— BnacnopTe JOMKHbI ObITb YKasaHbl:

1) HavmeHOBaHWe, TUM U NPUHUMUNKANBHAA CXeMA U3MePUTEeNbHO CUCTEMbI C yKasaHMEM BXOAALLMX B HEe Haun-
MeHOBaHMW 1 TUNOB COCTaBHbIX 3/1EMEHTOB:

2) BWA. pasMepsbl 1 NOMOXEHWe NOABOAKN K Npeobpa3oBaTeslbHOMY YCTpPO/CTBY.

3) onucaHue KOHTYypa W NPOBOAOB 3a3eM/IEHNS;

4) TN ¥ gArHa COefMHNT eNbHOr0 Kabens, a Takxe 3HauyeHUs NOHbIX CONPOTUBNEHN NPUCOE[UHEHHBIX K HEMY
3/1IEMEHTOB.

MpumeuaHune 3— Paboume xapakTepUCTUKN AO/MKHbI B6bITh Cneaylowmumu.

1) gmanas3oHbl N3MepseMbiX BEINUYUNH:

2) HOMMHasNbHblEe 3HAYEHNA MaCLITa6HbIX KOIMULMEHT 0B U3MEPUTE/NIbHON CUCTEMbI U:

2a) HOMUHasnbHble 3HaYeHUsA Mac TabHbIX KO3 ULVEeHT OB Npeo6bpa3oBaTeNbHOI0 yCTpoiicTBa, BXOAALLErO B
COCTaB U3MEPUTENbHON CUCTEMbI;

26) HOMUHanbHble 3HAYeHUSA Macl TabHbIX KO3 ULVEHT OB CUCT eMbl NepeAayn N3MepseMoro curHana oT npe-
06pa3oBaTeNIbHOIO YCTPOCTBA K MU3MEPUTeNbHbIM Nprbopawm;

2B) HOMUHaNbHble 3HAYEHUSA MacLlTabHbIX KO3(hULUNEHTOB N3MepPUTENbHbIX NPUOOPOB, BXOAALWMX B COCTaB
N3MepUTEeNbLHOW CUCTEMBI;

3) npeaenbl HeonpefeneHHOCT U (MOrPeLWHOCT W) U3MEPUTENbHON CUCTEMbI W.

3a) npegenbl HeonpegeneHHOCTW (MOrpewHocTM) MacwTabHbiX kKo3adduuneHTOB npeobpa3oBaTesibHOro
yCTpoicTBa, BXOAALLErNO B COCTAaB U3MEPUTE/bHON CUCTEeMbI.

36) npepgenbl HeonpeaeneHHOCTHN (MOrpewHOCT) Macl TabHbIX KO3 PULNEHT OB CUCT EMbI Nepeayn nameps-
emMoro curHana:

3B) npepenbl HeonpeAesnieHHOCTW (MOrpewHoCT) M3MepPUTeNbHbIX NPUOOPOB, BXOAALWKNX B M3MEPUTE/bHYIO
cMcTemy.

3.1.3 cepTudmympoBaHHas n3mepuTensHas cuctema (approved measuring system): Mameputesib-
Has cMcTema, COOTBETCTBYHOLLAA OfHOMY WM 60M1eB TPEGOBAHWSIM HACTOSLLErO CTaHAapTa.

2
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N3mepuTenbHasa cuctema cepTudnLmMpyeTcs TONbKO AN CXEMbl pa3MelleHns 1 yCrnoBuii akcnayata-
Lyn, NpuBeAEHHbIX B NacnopTe M3MepuTenbHON CUCTEMBI.

3.1.4 sTanoHHas u3mepuTenbHasa cuctema (reference measuring system): V3meputenbHas cucte-
Ma, MMeloLas NPoCIeXnBaemMoCTb OT HaUMOHaIbHbIX UM MeXAYHAaPOAHbIX 3TafIOHOB, Y TOYHOCTbL U CcTa-
6UNBHOCTb KOTOPOW AOCTATOUHBI A4/18 UCNO/b30BaHUA ee A5 CepTUdMKALMOHHbIX UCAbITaHWi (kannbpoBku,
NoBepKKN) ApYrux, MeHee TOYHbIX (Hanpumep, paboumnx), N3MepuUTeNbHbIX CUCTEM NOCPEACTBOM MPOBEAEHUS
0/iHOBPEMEHHbIX CPABHUTE/bHbIX U3MEePeHUii HanpsXXeHnii (TOKOB) onpeaeneHHbIXx hopM 1 B onpeaesieHHOM
AvanasoHe X N3MeHeHus.

MpuMeyaHune — JTanoHHas n3MepuTenbHasa cuctema (COOTBETCTBYOLWAn TpeboBaHUAM HaCTOALEro CTaH-
AapTta). MOXeT UCnonb30BaThCA U kak paboyas namepuTesibHas cuctema, Ho obpaTtHas 3aMeHa He fonycTuMa.

3.2 KOMMNOHEHTbl M3MEPUTENBbHOI CUCTEMbI

3.2.1 npeo6pasoBaTesnibHOe YyCTpoiicTBO (Mpeob6pa3oBaTenb) (converting device): YcTpoWcTBO,
npeAHasHavyeHHoe 4151 Npeobpa3oBaHNa N3MepsiemMoli BENIMUMHbI B APYTY0 BEMYMHY COBMECTUMYIO C MoKa-
3bIBAKOLUM WU PETUCTPUPYIOLLUM NPUGOPOM.

3.2.2 penutenb HanpshxeHusa (voltage divider): Mpeobpa3oBaTenbHOE YCTPOKCTBO, COCTOSLLEE U3 Bbl-
COKOBOJ/IbTHOTO M HU3KOBOJ/IbTHOTO M/ley Takoi KOHCTPYKLMK, KOTAa BXOAHOE HanpshkeHue NpuknaabiBaeTcs Ko
BCEMY YCTPOICTBY, a BbIXOHOE HaNpPsXKeHNe CHUMAEeTCs C HU3KOBO/IbTHOTO njeva.

(IEV 301-0S-13. U3MEHEHHbI]

n pnmevyaHne — CocTaBHbIMU 3/IeMEHTamMu nnaey aenntens 06bIYHO ABNAKTCA Pe3nCcTopbl NN KOHAEHCcaTo-
Pbl Uan nx KOM6I/IHaLU/IFI, npu 3TOM AennTenb Ha3biBaeTCsd Mo TUNy U CTPYKType ero asieMeHToB (Hanpvlmep, pe3I/ICTI/IBHbII7I,
€MKOCTHOW MU pe3ncTUBHO-EMKOCTHO).

3.2.3 TpaHcopmaTop HanpshxeHus (voltage transformer): Mpeo6pa3oBaTesibHOE YCTPOWCTBO Ha
6a3e TpaHchopmaTopa HanpsXKeHWs, B KOTOPOM BTOPUYHOE HanpshkeHne B HOPMaslbHbIX YC/I0BUAX NMpUMeHe-
HWA ABNSETCSA NPONOPLUOHA/IbHBIM NEPBUYHOMY HANPSHXXEHMIO N pa3HOCTb (ha30BOro yr/ia npyv COOTBETCTBYIO-
LLemM Hanpas/ieHUN COEAVHEHNIA NPAKTUYECKN paBHa HYH0.

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

3.2.4 pe3ucTuBHbIN NpeobpasoBaTenb HanpsxeHus (voltage converting impedance): Npeo6paso-
BaTe/lbHOEe YCTPONCTBO Ha 6a3e BbICOKOOMHOIO COMPOTUB/IEHUS, Yepes3 KOTOPOe B NpoLecce U3MepeHus K ns-
MepuTesnbHOMY npubopy npoTekaeT TOK, W 3HAYeHMe KOTOPOro MPOMOPLUOHANBHO NPUIOXKEHHOMY
HanpsxeHuto.

3.2.5 30HA anekTpuueckoro nonsa (electric-field prob): MNMpeobpasoBaTesibHOE YCTPONCTBO 415 U3Me-
peHVs aMnAnTyAbl M (DOPMbl HANPSXKEHHOCTU 3/1EKTPUYECKOTO NOSS.

3.2.6 cuctema nepegaym MaMepsiemMoro curHana (transmission system): Psg ycTpoicTB, KoTopbie
nepefaroT BbIXOAHON CUrHaN OT Npeobpa3oBaTeslbHOro yCTponcTBa K NokasbiBatoLemMy U/unm pernctpupyto-
Lwemy u/mnn namepuTensHoOMy npuéopy.

n punmMmedyaHmne 1 — Cuctema nepegadynm nsmepdaemMmoro curHana 06bIYHO COCTOMT U3 KOAKCMasibHOro kabens ¢
€r0 NOJ/IHbIM CONPOTMUB/IEHMEM, HO TaKXe MOXeT BK/1lo4aTb aTTeHaTopbl nin gpyrue yCTpOIZCTBa, NoAK/MIYEHHbIE MexXay
npeoGpasoBaTeanblM yCTpOﬁCTBOM N N3MEepPUTENTbHbIM I'IpVI60pOM. Hanpmmep, onTuyeckasa cuctema nepepayu nsmepse-
MOro CuUrHana Bknw4aeT nepepaTtyuk, onTuyeckuii kabenb n NPUEMHUK, a TaKke TpaHcnnpywuwue ycunmtenu.

NMpumevyaHune 2— Cucrema nepegaqn M3MepsieMoro CUrHana YacTUYHO WM MNOJSTHOCTbIO MOXET 6biTh B CO-
cTaBe nNpeo6pasoBaTenbHONO yCTPOiCTBa.

3.2.7 n3mepuTencHbIi npubop (measuring device): Mpubop, KOTOPbI MOXET 6bITb UCNOb30BaH A/15
N3MEepPEeHNiA BXOLHOTO CUrHana HenocpeacTBEHHO W/unn yepes npeobpasoBaTesibHOe YCTPOMCTBO, OCHALLEeH-
Hoe CUCTEMOI nepefayn N3IMepseMoro curHana.

3.2.8 TpaHcopmaTop Toka (current transformer). Npeobpa3oBaTenbHoe yCTPOWCTBO Ha 6ase
TpaHcdopmaTopa ToKa, KOTOpbI Co34aeT BbIXOAHOE HaNpPsXXeHne, NponopLMoHanbHOe BXOAHOMY TOKy.

[IEV 321-02-01. n3MeHeHHbI]

MpumeyaHune — KaTywka PoroBckoro, ucnosib3dyemasi C MHTErpupytoLLei Lenbio, ABNSie T CS LWMPOKONOI0C-
HbIM TpaHC(*)OpMaTOpOM TOKa.

3.2.9 TokousmepuTenbHbIi WYHT (current-measuring shunt): Mpeo6pa3oBaTB/bllOe YCTPOi-
CTBO Ha 6a3e HU3KOOMHOI0 COMPOTUB/EHNSA, HaNpsHXKeHre Ha KOTOPOM NPOMNOPLUOHAIbLHO N3MeEpPAeMoMy
TOKy.

[IEV 301-06-05. n3MeHeHHbIN]
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3.2.10 KOMNeHCUPOBaHHbI TOKOM3MBPUTENbHbIN npubop (compensated current-measuring
device): TOKOM3MBPUTE/bHbIA NPU6GOP, KOTOPbIM COAEPXNT KOMMEHCUPYIOLLYIO Lenb.

3.2.11 nokasblBaKLWMNin NN perncTpupyrowmnin npubéop (indicating or recording instrument): Mpu-
60p. NpegHa3HavYeHHbIR ANa BU3yanm3auum n3MepsemMoro curiana, u/vnu ans obecneyeHns 3anmcu ero 3Ha-
YyeHwuli nn nepegaBaeMoii BeNIMUUHBI.

[IEV 301-02-11 n IEV 301-02-12. n3amMeHeHHble)

3.3 MacwTabHble KO3 PULMNEHTHI

3.3.1 mMacwTabHbli KoahduunMeHT u3mepuTesnbHOn cuctembl (scale factor of a measuring
system): Uucno, Ha KOTOPOE AO/MKHO BbITb YMHOXEHO CUMTAHHOE 3HaUYeHKe nokasaHmsa npubopa, YTobbl Noay-
YNTb 3HAYEHVEe BXOAHOI BENNYMHbI, NOAAHHON Ha N3MEPUTESIbHYH CUCTEMY.

MpumeuvyaHne 1— N3meputenbHaa cuctema MoxXeT umeTb 60/1ee 04HOro macwTabHoOro koadpuuneHTa, Ha-
npuMep. oHa MOXEeT UMeTb pa3/indHblie nNpunncaHHble MacwTabHble KOS(*)d)VILI.VIeHTbI ANA Ppas3iMyHbIX HaCTOTHbIX Ananaso-
HOB nnu copm curHana (cm. 3.6.1).

MpumMmevyaHune 2— [N U3MEPUTENbHLIX CUCTEM, KOTOPblE O0TO6pPaXalT HENOCPEACTBEHHO 3HAUYEHUE BXO[-
HOVi BEMIMUYUHBI, HOMUHA/NbHbIV MacluTabHbIi KO3 ULMEHT N3MEPUTENbHOK CUCTEMbI paBeH eAnHULLe.

3.3.2 macwTabHbIli KO3 urUMeHT NpeobpasoBaTesibHOro ycTpoiicTBa (scale factor of a converting
device): Yucno, Ha KOTopoe Jo/MKHA GbITb YMHOXEHA BENMYMHA CUrHana Ha Bbixofe npeobpasoBartesibHOro
yCTpOIiCTBa, YTOObLI NOSTYYNTb BE/IMUNHY BXOAHOIO CUrHana.

MprumeyaHne — MacwTabHblii kKoadpdnyMeHT Nnpeobpa3oBaTelbHOrO ycTpoiicTBa MOXeT 6biTb 6e3pasmep-

HOI BeNMUMHON (Hanpumep, KO3 MULUEHT AeNeHUs feNUTenNs HaNpPsHXKEHNs) UM MOXeT UMeTb pa3MepHOCTbL (Hanpumep,
MOJIHOE COMPOTMBJIEHNE BbICOKOBO/IbTHOTO U3MEPUTESIbHOTO COMPOTUB/IEHNS).

3.3.3 mMacwTabHbIii KO3thhuLMEHT cucTeMbl nepegayun mamepsiemoro curHana (scale factor of a
transmission system): 4Yucno, Ha KOTOpoe A0/MKHA ObiTb YMHOXEHA BENIMUYMHA CUTHaNa Ha BbIXOAe nepepato-
el cmcTeMbl, YTOObI NONYYNTH BE/IMUMHY CUTHAMIA Ha ee BXOAe.

3.3.4 macwTabHbIll KO3 ULMEHT n3mepuTenbHoro npubopa (scale factor instrument): Yucno, Ha
KOTOpOe [0/MKHO ObITb YMHOXEHO nokasaHue npubopa, YTo6bl NOMYUYNThL 3HAUEHME BE/IMUMHbI Ha ero Bxoge.

3.3.5 npunucaHHbIi MacwTabHblh koadduuneHT F (assigned scale factor F): MacwuTabHblii Ko3dh-
PVLUMEHT N3MepUTENbHON CUCTEMbI, ONpeAeneHHbIi Npu nocnegHeM NerMTUMHOM WUCNbITaHUW, HanpaBfeH-
HOM Ha onpegefieHne oe paboynx xapakTepucTuk.

n pnmedyaHne — I/I3mepV|Teanaﬂ cuctema MoOXeT umeTb 6onee OAHOro npunmncaHHoro MacwTabHoro KOSCb—
d)VILI'I/IeHTa. Hanpumep, oHa MOXeT MMEeTb HECKOJ/IbKO HOMUHA/IbHbIX ANHaAMNYECKUX Anana3oHOB U/MAN HOMUHANbHBIX Bpe-
MEHHbIX AMana3oHOoB, B KAXA0M U3 KOTOPbIX MOTyT 6blTb pa3nunyHbie MaclTabHble KO3 ULNEHTbI.

3.4 HopmupoBaHHble HOMWHa/IbHbIE 3HAYEHUsA

3.4.1 paboumne ycnosus (operating condition): HopmupoBaHHble Auanas3oHbl pabounx ycrnoBuin npu-
MEHeHWs. Npu KOTOPbIX U3MepUTeNbHasA CUCTEMA He BbIXOAUT 3a rpaHuLlbl HOPMUPOBAaHHbLIX NPeaenoB He-
onpeAeneHHocTy (MOrpeLHocTy).

3.4.2 HoOMuHanbHOe paboyee HanpshkeHue (rated operating voltage): YpoBeHb HanpshxeHus onpee-
NIEHHO HOPMMPOBAHHOWM YacToTbl WU/ (DOPMbI BOJHBI, 40 3HAYEHWUS KOTOPbIX M3MepuTenbHas cuctema
6bl1a paspaboTaHa u ucnbiTaHa.

34.21 HOMUWHaNbHbI pabounii TOK: YpOoBEHb TOKa OnpeAesieHHOW HOPMWPOBAHHOW YacTOThI
nnu/n opMbl BOSHbI, [0 3HAYEHMSA KOTOPbIX U3MBPUTENbIras cucTema bbina paspaboTaHa u ncnbiTaHa.

3.4.3 cneynurunpoBaHHbIi Anana3oH nsmepeHus (assigneed measuring range): [manasoH Hanps-
XXEHUSA Uy Toka HOPMUPOBAHHOW YacTOTbl UK hOPMbI BOSHBI, B KOTOPOM MOXET 6bITb UCNO/Ib30BaHa M3Mepu-
TefNbHaa cucTema ¢ O4HNM MacluTabHbIM KO3(hPULMEHTOM.

3.4.4 Bpems HenpepbiBHOW paboThl (assigneod operating time): Bpewmsi, B TeueHue KOTOPOro n3mMe-
puTenbHas cucTema, npegHasHadyeHHas 415 u3MepeHns MOCTOAHHOTO UN MEPEMEHHOMO HANPSHXXEHNS, MOXeT
hyHKLMOHMPOBATL B cneunuLnpoBaHHoM AnanasoHe U3MepeHus, B rpaHuLax npeaenos HeonpeaeneHHoc-
T (NOrPEeLLIHOCTH), yKa3aHHbIX B NacnopTe N3mMepuTesibHON CUcTEMBI.

3.4.5 cneundmympoBaHHasa yacToTa NpunoxeHus nmnynbca (assigneed rate of application): Haw-
60nblIan yactoTa NPUIOKEHNA HOPMUPOBAHHOIO UMMY/IbCHOTO HaNPSHXKEHUS B MHTepBasie BPEMEHMU, NPU KO-
TOpOW n3MepuTenbLHaa cuctema MoxeT paboTaTb B cneuuduLpoBaHHOM Avana3oHe N3MepeHus], B rpaHmLax
npefenoB HeonpefeneHHOCTN U B TeyeHne 3afaHHOr0 BPEMEHW, yKa3aHHbIX B nacnopte UsMepuTesnbHoi
CUCTEMBI.

4
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3.5 OnpegeneHus, oTHOCAWMECA K AMHAMUYECKAM XapakTepucTukam

3.5.1 nepepatoyHas xapakTrepuctuka nameputenbHoii cuctembl G (response of measuring system
G): BbIxofHoI curHan kak yHKUMUA BpEMEHW UM YacTOThl, KOrAa Ha BXOA U3MepuUTesIbHOW CucTeMbl NnogaeT-
cA onpefesnieHHbI KanMbpoBaHHbI curHan.

3.5.2 amnnautygHo-yactoTHasa xapakrtepuctuka G(f) (amplitude-frequency response G(f)): OTHoLe-
HVWe 3Ha4YeHuli CUTHaOB BbIXOAa K BXOAY W3MEPUTE/IbHON CUCTEeMbl, Kak (YHKLMA YacToTbl, KOrga Ha BXOA
nogaeTcs onpeAeseHHbl KaMMBPOBaHHbIA CUHYCONAA/bHbLINA CUTHAM (CM. PUCYHOK 1).

o4

MpumeyaHune — HOKHWIA 1 BEPXHWIA NPEAEbl YaCTOTbI MOKa3aHbl Ha KpYBoi A. KpuBasi 8 nokasbiBaeT NocTo-
AHHYIO NEePeaaToUHyIo XapaKTepyUCTUKy [0 MOCTOAHHOTO HAaMPSHKEHUS.

PricyHOK 1— AMM/IMTYIHO-YaCTOTHas XapakTepucTuka ¢ npuMepamm npegerbHbIX YacTot (/,; 2)

3.5.3 nepexogHasa xapaktepuctuka G(t) (step response G(fJ): BbixogHoit curHan (peakums, OTKIMK)
N3MepUTENbHOM CUCTEMBI KakK (DYHKLMSA BPEMEHMU, KOrAa BXOAHOW CUrHan siBNsieTcs CTyneH4yaTon doyHKumeil.

NMpumeyvaHune — Bonee nogpobHas nHpopmaLya o0 NepexogHON xapakTepucTuke n ee napameTpax npuseje-
Ha B NPUNOXeHUn 8.

3.5.4 HOMMHaNbHbI BpeMeHHOV AnanasoH (TOMbKO AN UMNYNbCHOTO HanpsxeHus) Ml (nominal
epoch t™1): [uana3oH 3HayeHuin mexgy MuHumymom (t,,,,,) 1 Makcumymom (tnmal COOTBETCTBYIOLIUX Bpe-
MEHHbIX NapamMeTpoB MMMNYIbCHOTO HANPSXXEHUS, 4151 KOTOPbIX CepTUchMLMpoBaHa n3mepuTenbHasa cuctema.

NMpumeyaHune 1— CoOTBETCTBYIOLMMI BPEMEHHBIMU NapaMmeTpaMu SBASIOTCA:

- BpeMA 4vMTenbHocT dopoHTa T, 4119 NOMHBIX U Cpe3aHHbIX Ha cnafe (3aAHemM (DPOHTEe) rpo30BbIX NMMY/bCOB:
- Bpems Ao cpesa Tcana umnynbCoB, Cpe3aHHbiX Ha nogbeme (nepesHem OpPoHTE);

- Bpems J0 Makcumyma TpAns KOMMYTaLMOHHbIX UMNY/1bCOB.

NMpumeyvaHune 2— MamepuTenbHas cuctema MoxeT UMETb OfUH, ABa WK 60/blle HOMUHA/bHbLIX BPEMEHHbIX
AvanasoHoB A1 pas3/inyHbIX Popm curHana. Hanprumep, nsmeputesibHas cucTemMa MOXeT ObITb OTKa/IMbpoBaHa:

-ANSA MOMHBbIX FPO30BbIX WMMY/NILCOB C NPUMWUCAHHBLIM MaclTabHbIM ko3adpduuneHTom F, B HOMWHaNBLHOM Bpe-
MeHHOM Anana3oHe T,, oT T, m 0.8 mkc go T, * 1,8 MKC;

- AN5 cpe3aHHblX Ha (PPOHTE rPO30BbIX UMMY/ILCOB C MPUNNCAHHBIM MacwTabHbIM KO3 MULMEHTOM B HOMUHASb-
HOM BpPEMEHHOM AuanasoHe oT Tc=0.5 mkc go Te* 0.9 mKc.

-ANS KOMMYTaUWOHHbLIX UMMY/NbCOB C MPUMNUCAHHLIM MacliTabHbIM KO3 duuneHTtom F3 B HOMWUHa/IbHOM Bpe-
MeHHOM AuanasoHe T oT Tp e 150 mkc o Tpm 500 MKc.

MpumeyaHune 3— lMNoOHATUE OUMMY/ILC. CPE3AHHBIN HA NoAbeMe (Ha nepefHeM hpPOHTE)» UCNOSb3yeTes ANsi
0603HAYEHNSI CPE3AHHOTO UMMY/IbCa C BPEeMEHeM A0 cpes3a B gnanas3oHe oT 0,5 MKC 40 ero makcumyma. MoHsaTne «nm-
nynbc. Cpe3aHHblii Ha cnage (Ha 3agHeM (YPOHTE)» UCMOMb3yeTcs A5 0603HAYEHNSI CPE3AHHOTO UMMY/bCA C BPeMEHeM
[0 Cpesa, NPOMCXOAALMM 3@ er0 MakCUMYMOM.
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3.5.5 YacTOTHbIN gnanasoH 7, n f2(limit frequencies): HwxHWii n BepxHWii Npefens! guanas3oHa, B KO-
TOPOM amnINTYAHO-4acTOTHaA xapakTepucTrka U3MepuTesibHOW CUCTeMbl NMPUBIN3NTENbHO NOCTOAHHA (pU-
CYHOK 1).

n punmMmedvyaHne — STUMKn npegenamMmm ABNATCA T€ TOYKU, IAe XapakTepuctuka BnepBblie OTK/IOHAETCA CBbille
onpefiesIeHHOro 3HauyeHust (Hanpumep, nac/MuHyc 15 %) oT npeAnNUcaHHOW BesIMUUHbI (CM. PUCYHOK 1).

3.6 OnpepgeneHuns, Kacawuwmecsa HeonpeneneHHoCcTu

3.6.1 gonycTumoe oTk/OHeHuWe (tolerance): JonycTvMas pasHOCTb MEXAY U3MEePEHHbIM 1 crneumndu-
LMpOBaHHbIM (HOPMMPOBAHHbLIM) 3HAYEHUAMMU.

3.6.2 norpewHocTb (error): Pa3HOCTb MeXAy N3MEePEHHbIM U 3Ta/IOHHbIM 3HAYEHUAMM.

[PykoBogcTBO ISO/IEC Guide 99 (VIM 2.16]

3.6.3 HeonpegeneHHocTb (M3mepeHus) (uncertainty (of measurement): HeoTpuuaTenbHbil napa-
MeTp. accouuMupyeMblii ¢ pe3ynbTaToM U3MEPEHNS, XapakTepusyownii Aucnepcuto 3HaueHuin, npunucsiBae-
MbIX U3MepsSeMoli BeNIMUMHE HA OCHOBaHWUWN JOCTYNHOI MHGOopMaLWn.

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

MpumevyaHne 1— HeonpedeneHHOCTb ABASAETCA Bcerga NoMIOXMNTENbHOW BENNUYNHON 1 3anucbiBaeTca 6e3
3Haka.

n punMmedyaHmne 2 — Heonpe,qeneHHocn; N3MepeHna HanpshkeHna He cneayeT nytaTtb € 40NYCTUMbIM OTK/1OHE-
HMEM YyKa3aHHOro UcnbiTaTe/IbHOro HanpsaxeHua.

MpumeuvyaHne 3— [lononHUTeNbHAsA MHpOpMaLUS AaHa B NPUNOXKEHNAX A 1 6.

3.6.4 cTaHfjapTHaa HeonpefeneHHoCTb U (standard uncertainty): HeonpefeneHHoOCTb pesynbrara
N3MepeHus, BbIpaXXeHHasn Kak cpefHekBagpaTtuyeckoe ctaHgapTHoe oTknoHeHne (CKO).
[PykoBoacTBo ISO/IEC Guide 98-3 (GUM 2.3.1)]

MpumeuvyaHne 1— CTaHaapTHasi HeonpeAeeHHOCTb OTHOCUTCS K OLeHKe U3MEePSIEMOii BENIMUUHBI 1 onpege-
naeTca B efUHNLAX U3MepPSeMOoil BEMUNHDI.

MpumeyaHne 2— BHEKOTOPbIX C/y4asx MOXeT ObITb KCMNO/b30BaHa OTHOCUTE/NbHASA CTaHA4apTHas Heonpe-
OENeHHOCTb n3mepeHust. OTHOCUTENbHAA CTaHA4apTHasA HeonpeaeNeHHOCTb M3MepeHnss — 3To 6e3pasMepHasn BeMunHa,
nonyyeHHaa geneHuvem CTaH,ﬂ,apTHOVI HeonpeaneneHHoCTN Ha UsmepAaemyro BesiIM4uHy.

3.6.5 cymmapHas ctaHgapTHasa HeonpefeneHHocTb of (combined standard uncertainty): CrtaHgap-
THasi HeonpeaeneHHOCTb Pe3yibTaTta U3MEPEHUsI, NMONYYEHHOTO Yepes 3HAYEHNS APYTMX BEIMYMH, paBHas Nno-
NOXWTENIbHOMY KBaApaTHOMY KOPHIO CYMMbl UY/IEHOB, MNpWYEM UY/leHbl SBAAOTCA AWCNEPCUAMU WU
KoBapvaumaMn 3TUX BEIMUMH, B3BELUEHHbIMY B COOTBETCTBUM C TEM. KakK pe3ysibTaT U3MepeHuii n3meHseTcs
NPV U3MEHEHWUMN 3TUX BENIUUNH.

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

3.6.6 pacwupeHHas cTaHAapTHaa HeonpegeneHHocTb U (expanded uncertainty): BenuuuHa, onpe-
Jensiouian uHTepBasn BOKpYr pesyfbTata UsmepeHuid, B npesenax KOTOporo HaxoamuTcs Gosblias YacTb pac-
npegeneHuns 3Ha4yeHuid, KoTopble MOrn 6bl 6bITb 060CHOBAHHO NPUNMUCaHbI N3MEPSAEMOIi BenMunHe.

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

n punmedaHune 1— TepMMH «pacwnpeHHasa HeonpeaeneHHoCTb» ABNAETCA caMbiM 6/1M3KMM NO 3HAYEHUIO K

1Cnosb3yeMoMy paHee TEPMUHY «06Lasi HeonpeeneHHocTb» (overall uncelakry), KOTOPbIA NPUCYTCTBOBA B PaHHUX U3-
AaHusaX MexayHapoaHbIX CTaHAAPTOB.

MpumeyvaHne 2— PeasbHOe, HO HEN3BECTHOE 3HAYEHME UCMbITATENIbHOrO HaMNPSXKEHUSA MOXET Haxo4uTbCA
3a npegenamuv faHHoli HeonpeaeneHHOCTH, NOCKO/IbKY UMEET MeCcTO BEpPOsiTHOCTb oxBaTa < 100 % (cm. 3.6.7).

3.6.7 koadhchuumneHT oxBata K (coverage factor): UucnoBoii KO3(hPUUNEHT, UCNOMb3YEMbIA Kak
MHOXWTE/Nb NpU CYMMapHOI CTaHAapPTHOW HeonpeaeneHHOCTU ANA NONyYeHUs pacllMpeHHoR Heonpese-
NIEHHOCTN.

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

MpumeuyaHue — [ina 95 %-HOl BEPOSITHOCTU M HOPMAsbLHOTO (rayccoBa) pacnpefeneHusi KoaduumeHT
oxsaTa npuUGN3NTENbHO K - 2.

3.6.8 oueHka HeonpegeneHHoOCTM nNo Tuny A (type A evaluation): MeTog oLeHVBaHNS COCTaBNALLEN
CTaHAAPTHON HeonpeeneHHOCTN NyTemM CTaTUCTUYECKOro aHasim3a cepumn HabngeHNn n3MepeHHbIX 3Have-
HWIA.
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3.6.9 oueHka HeonpefeneHHocTn no Tuny B (type B evaluation): MeToz OLeHNBaHNSA COCTaBALLEN
CcTaHAapTHOI HeonpeeneHHOCTN NOCPeACcTBOM APYrUX METOAO0B, OT/INYHBIX OT CTATUCTUYECKOTO aHasm3a ce-
pvn HabNAEHWIA.

3.6.10 npocnexunBaemMocTb (traceability): CBoiicTBO pe3ynbTaTa U3MEPEHUSA WU 3HAYEHUSI 3TAJIOHA,
nocpesCcTBOM KOTOPOrO OHO MOXeT ObITb COOTHECEHO C 3asB/IEHHbIMY 3TaSIOHaMU, 06bIYHO HaLMOHaIbHbIMMW
NN MeXAyHapOAHbIMU, Yepes HEMPEPbIBHYIO LieNb CPaBHEHW, KaxXA0e N3 KOTOPbIX MMeeT yKa3aHHble 3Have-
HUA HeonpeaeneHHOCTH.

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

3.6.11 HauuoHasnbHbI MeTpoaorndyecknini MHcTMTyT (UMW) (national metrology institute (NMI):
WHCTUTYT, akKkpeAMTOBaHHbI HaLMOHa/IbHbIM OPraHoM Mo akkpeauTauum ANs passuTia M3MepeHuit u paspa-
60TKN HaLMOHa/bHbIX CTaHAAPTOB MO U3MEPEHUIO OAHON UK 6onee BENYUH.

3.7 OnpepeneHus, KacalLWmnecs NCMNbITaAHN N3MEPUTENbHbBIX CUCTEM

3.7.1 xanun6poska (calibration): KanubpoBka cpencTs n3amepeHuii — COBOKYMHOCTb onepauuii, KoTopble
CNyXart /19 YCTAHOB/IEHNA NPW OnpeesieHHbIX YC0BUAX COOTHOLIEHNS Mexy nokasaHWAaMN n3MepuTe bHbIX
nprMbopoB MU U3MEPUTESbHBIX CUCTEM, U COOTBETCTBYIOLWUMN 3HAYEHUAMN BEMYMH, BOCNPON3BOANMbIX 3Ta-
JIOHOM.

Llenb KanmbpoBkn — onpepesieHve AelCTBUTE/NbHbIX 3HAYEeHWA MEeTPONOrMYecKnX XapakTepucTuk
CpefcTB U3MepeHUii N NPUHATHE BNafenbLeM Ha OCHOBE NOJTyYEHHbIX Pe3y1bTaToOB peLleHunst 06 Nx NpumMeHe-
HWN.

MpnumeyaHune — OnpegenexHve 3Ha4yeHMa MaclwTabHoOro koahuumeHTa Takxke ABnseTca npegmeTom Kanmé-
pOBKM.

3.7.2 TUNoBble UcnbITaHusa (type test): VicnbiTaHus, npoBefieHHble HA OAHOM W/ HECKObKUX 06pas-
Lax npoAyKUuu ogHOro Tna.
(IEC 60050-151:2001, 151-16-16]

MpumeyaHune — [N nsmepuTenbHON CMCTEMBI MOApPa3yMeBaeTCsl, YTO UCMbITAHUA NMPOBOAATCS Ha BCEX KOM-
MOHEHTaX CUCTEMbl OTAE/IbHO WIMYM Ha MOSIHOCTbIO YKOMMNIEKTOBAHHOM U3MepuTenbHO cucteme aHanornuHoli KOHCTPYK-
LMK C LeNblo MONyYeHNs XxapakTepucTuk Aas pabounx ycnoBuii.

3.7.3 npuemMo-caTOuYHOE UCNbl T aHus (routine test): icnbiTaHus, NpoBeAeHHble Ha KaX oM 06pas-
Lie BO BPEMS UNW/V NOC/Ie €ro U3roTOBNEHWSI.
[I[EC 60050-151:2001. 151-16-17]

MpunmeyaHune— MogpasymeBaeTCs, YTO NCMbITAHNA NPOBOAATCA HA KaXA0M V3 KOMMNOHEHT OB CUCTEMbI
0T AeNIbHO UNU/W Ha KaX A0l NONHOCT b0 YKOMMNEK T OBAHHOW N3MepUTeNbHON cucTeme, C Lieflblo NonyvyeHns xapakTe-
pUCTUK ANna pabounx yCnoBuid.

3.7.4 akcnnyaTaunMoHHOe nepBUYHOe ncnelTanne (performance test): VicnblTaHne yKoMniekTo-
BaHHOI M3//epuTenbHOl CUCTEMbI C LLeNblo ONpefeneHns ee xapakTepucT UK B YC/IOBUAX 3KCnayaTauuu.

3.7.5 akcnnyaTaunoHHas nepuoguyeckas nposepka (nosepka) (performance check): Ynpouen-
HOe ucnblTaHne, NPOBOAVMOE C Lieflbi0 FrapaH TUpPoBaThb COOTBETCTBME XapakTepucT K NOC/IeAHUM 3KC-
nayaTaunoHHbIM UCTbITaHUAM.

3.7.6 KoHTponbHasa 3anuck (reference record) (TONLKO NPU UMMYNbCHBLIX U3MEPEHUsaX): 3anuchb,
cfienaHHasa npu cneynuuMpoBaHHbIX YCN0BUAX IKCMNyaTauNOHHbIX UCMbITaHunii ANa CpaBHEHWS C pe3y/ib-
TaTamu. KoTopble 6yayT 3aperucTpupoBaHbl NPu NOCAeyoLWwmnX UCMbITaHNAX UM NPOBEPKax B aHaslo-
TUYHbIX CNeLMgULMPOBaHHbIX YCNOBUSIX.

MpumeyaHune — KOHTPONbHAs 3anicCb YacTO Ha3blBAETCHA A0TNEYATKOM XapakTepUcTUKN» 1 4acTo uc-
nonb3yeTcs AN 0T CNEXUBAHUSA JUHAMUKU W3MEHEHWI XapakTepucTuk. Mpyu U3MepeHusix UMMNYNbCHOTO HanpPsXeHNs
ero o6bI4YHO MoyyalT Mo pe3ysbTaTaM U3MEPEHUs NePeXoAHbIX XapakTepucTuk (CM. npunoxeHve B).

4 KBanudvkauMoHHbIe npoueaypbl NPUMEHUTENIBHO K U3MEPUTESIbHBIM
cucTemMam

4.1 O6uwwue NnpuHLUNBbI

Kaxpaas nameputenibHas cucTema Ao/mkHa NoaBepraTbCs 3aBOACKUM UCMbITAHWSAM, 332 KOTOPbIMU cneay-
10T 3KCN/IyaTauoOHHbIe NepBUYHbIE Y MOBTOPHbLIE UCMbITAHWS (MePUOANYHOCTb CM. 4.2). a TakkKe aKCchyaTauu-
OHHble Mepuoauyeckue NpoBepkn (MOBEPKW) B TeueHue BCEero cpoka CAyx6bl (MepUoAnvHOCTL CM. 4.3).
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3aBoAcKMe NCNbITaHUA BKIOYAKOT TUNOBbIE NCNbITAHUA (MCNbITAHNSA COCTaBHbIX KOMMNOHEHTOB UAK/U U3Mepu-
TeNIbHOW CUCTEeMbI TakoW e KOHCTPYKLUW) 1 NPUemMo-CAATOUHbIE UCMbITaHWS (UCMbITAHWUSA KaXA0ro COCTaBHOIO
KOMMOHEHTa U N3MEPUTENbHON CUCTEMBI B LIESIOM).

3KcnayaTauMoHHbIe UCMbITAHUS U 3KCMyaTalnoHHbIe MPOBEPKU (MOBEPKU) XapaKTepucTuK nofreep-
XOatT. 4TO faHHasA U3MepuTebHasA CUCTeMa COOTBETCTBYET YKa3aHHbIM fuana3oHaM 3MepeHuns, yCioBusam
akcnayatauuu, a MacliTabHbli KOahULMEHT OCTaeTCA HEN3MEHHbIM.

Mpu 3TOM OCHOBHbIMY TpebOBaHWAMY K YCTPOICTBY Npeobpa3oBaHuns, cucTemMe nepegayn naMepsemMoro
curHana v usmepuTesibHoMy Npmbopy, NCNosib3yeMbiM B COCTaBe U3MEPUTENIbHON CUCTEMBI, ABNAETCA X CTa-
6MNBHOCTbL B Npeaenax cneunguumnpoBaHHbIX AMana3oHoB B paboumx ycnoBusix, T. €. MacluTabHblil koaddu-
LVEHT M3MepUTE/IbHOW CUCTEMbI JO/MKEH OCTaBaTbCA CTAbWUIbHLIM B TeUEHNEe Kak MOXHO 60Mbluero nepuoga
BPEMEHM.

MpunucaHHbIli MaclTabHbIi KO3(ULUNEHT N3MEPUTENBHOWN CUCTEMbI OnNpeAenseTcs Npy 3aBOACKUX
UCnbITaHMAX NOCPELCTBOM ee Kanmbposku. Monb3oBaTenb NPy 3akase AO/HKEH ONpeaennTb TECTbI, JaHHble B
HacTosWwem cTaHgapTe, A8 TOro 4Tobbl kBanuUUMpoBaTb (CepTUdMLMpPOBaTh) CBOK WU3MEPUTENbHYIO
cuctemy(bl).

AnbTepHaTMBHO NOJIb30BaTE/lb MOXET NMPOBECTW 3KCMyaTauWOHHbIE UCMbITAHWA C NMOMOLLbI Haumo-
HanbHOro MeTPONorMyeckoro NHeTuTyTa (UMW) unm ¢ nomoLlblo KanmbpoBoYHOl nabopaTtopum, akkpeamTo-
BaHHbIX Ha MpaBO NpPoOBefeHVs Taknx paboT. Pe3ynbTaTbl UCMbITAHUI AO/KHbI ObITb 3aperncTpupoBaHbl B
nacnopTe U3MepUTENLHOW CUCTEMBI.

KanmbpoBky fOMKHbI UMETb NPOC/EXNBAEMOCTb OT HaLMOHA/bHbIX WU MeXAYHapOaHbIX 3TanoHOB.
Monb3oBarenb JO/MKEH ObITb yBEPEH, YTO flaHHbIE KaNMOPOBKM NPOBOAATCA KOMNETEHTHLIM MEPCOHAIOM C UC-
Nosb30BaHNEM 3TaSIOHHbIX U3MEPUTESIbHbIX CUCTEM 1 COOTBETCTBYHOLLNX METOAOB.

MpumeyaHne — Kanmbposku, npoBegeHHbie HMW nnn nabopartopueii, akkpegMToBaHHON Ha NpaBo nNpoBeje-
HUA TakKux pa60T, cynTarTCcAa NEermTUMHbIMU, €CQIM OHU NMEeKT NpocaexmnBaemMoCTb CBOUX 3Tas/IOHOB K HaUWOHa/IbHbIM
wnnn MeXAyHapoAHbIM 3TanioHaM.

4.2 Tpaduk NpoBeAEeHUs IKCNIyaTalMOHHbIX UCMbITAHWUA

Ons o6ecnedyeHnsi rapaHTUPOBAHHO TOYHOCTU N3MEPUTENILHONM CUCTEMBI, ee NpUnucaHHbIi MacluTab-
HbIi K03hMLMEHT(bI) SOMKEH NOATBEPXAATLCS pe3ynbTaTaMy IKCMyaTaUMOHHbIX UCMbITaHWA. VIHTepBasn
BPEMEHU MEXAY 3KCMyaTauNOHHbIMW UCNbITAHUSIMU JO/KEH 6a3MpoBaThCs HA OLEHKe AUHAMUKK ee CTa-
GUNBLHOCTW. PekoMeHAyeTcsl, UTO6bl 3TW UCTMbITAHWS MOBTOPS/IUCL EXKEr0AHO, HO HEe MeHee 0ZIHOTO pasa B NATb
ner.

NMpumMeyaHune — bonblne nHTEpBasbl MeXAy aKCnayaTauMoOHHbIMU UCMbITAHUAMU MOTYT YBEIMUYNTL PUCK He-
BbISIB/IEHHbIX U3MEHEHWNI B U3MEPUTENIbHOW CucTeMe.

JkcnayaTauMoHHbIe UCMbITAHWSA Takke A0/KHbI NPOBOAWUTLCA NOC/NE KanuTasbHOro pemMoHTa usMepu-
TeNbHOW CUCTEMbI U KaOKAbI pas3. Korga nsmepuTtesibHas cuctemMa Ao/HkKHa NPYMEHATLCSA B HECTaH4apTHON Ans
Hee cxeme, He yKa3aHHOW B PyKOBOACTBE N0 ee MPYMEHEHUIO.

MpoBegeHue aKkcnayaTaLMoHHbIX UCNbITaHuii TpebyeTca 1 B TOM ciydae, Korga akcnayartauvoHHas npo-
Bepka rnokasasna, 4To NMPUMUCaHHbIA MacLLTabHbIA KOIMMULNEHT ABNSETCA OLIMOOYHLIM, NPU 3TOM NpUYMHa
3TOr0 U3MEHEeHNs [o/MKHa BbITb UCCNefoBaHa A0 NPOBEAEHNSA IKCNIyaTaLWOHHbIX UCTbITAHWIA.

4.3 Tpaduk NnpoBefeHNs aKcnayaTauMoHHbIX MPOBEPOK (MOBEPOK)

OkcnnyaTauVoHHblE NPOBEPKY (MOBEPKM) AO/MKHBI MPOBOANUTLCS Yepes3 MHTepBasibl BPEMEHU, KOTOPble
onpeaensnTcs Ha OCHOBE aHann3a flaHHbIX, 3aperncTpMpoBaHHbIX B NacnopTe U3MepuTenbHON CUCTEMBI, NO-
3BONAOLMNX OLEHNTb ee CTabubHOCTb. IHTepBan BpeMeHU Mexy NoC/eHUM SKCnyaTauMoHHbIM ucnbITa-
HWEM WK nocnefHel aKkcnayaTalMoOHHO NPoBepKoii (MOBEPKOI) He JOMKEH NPEeBbIWaTh OAWH rof.

YT06bI NOCNEAUTb 3a CTabWUNLHOCTLIO HOBO MW OTPEMOHTUPOBAHHOW M3MEPUTENbHON CUCTEMbI, JKC-
nayaTalMoHHble NMPOBEPKM (MOBEPKW) CreayeT NPOBOAUTL Yepes KOPOTKMe MHTepBasbl, 418 TOro 4tobbl Npo-
cneauTb ee cTabuNbHOCTb.

4.4 Tpeb6oBaHWA K NAcnOpPTy U3MEPUTENbHON CUCTEMDbI

441 CopepxaHue nacnopta U3MepuUTebHON CUCTEMDbI

PesynbTaTbl BCEX UCMbITAHWIA 1 NPOBEPOK (MOBEPOK), BK/OYASA YCMIOBUSA NPU KOTOPbLIX 3TU pe3ynbTaTbl
6bINN NOMYYeEHbI, AO/MKHbI COAEPXATbCA B MacrnopTe U3MepuTesibHOW cucTembl (Ha 6yMaxkHOM unu/u anek-
TPOHHOM HOCUTene, B COOTBETCTBUM C TpebOBaHUAMN MEHE[XMEHTA KauyecTBa UM MeCTHbIMKU npasuiamu),
pa3paboTaHHOM U 3aM0/IHAEMOM Mosib3oBaTenemM. MacnopT UsMepuTebHOW CUCTEMbI JO/MKEH BKOYATb KOM-
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MOHEHTbI U3MepUTENbHO CUCTEMbI C UX UAEHTUIMKALMEl 1 Ao/KEH BbITb CTPYKTYPUPOBaH TakuM 06pasom,
UTOGbI XapaKTEPUCTVKU U3MEPUTESIBHON CUCTEMbI MOXHO GbI/I0 NPOCNEXMBATD.

MacnopTt U3MepuTebLHON CUCTEMBI LOKEH BKIOUYATL CIEAYHOLLYI0 MHGOPMALMIO:

- o6Lee onucaHue U3MepUTesIbHON CUCTEMbI;

- pe3ynbTaThbl TUMOBBIX W MPUEMO-CAATOYHbIX UCMbITAHUI YCTPOiCcTBa Npeo6bpasoBaHus, CUCTEMbI (eM)
nepegaun 13MepsieMoro curHana, U3sMepuTesibHoro Npu6opa(oBs) U. ecaM NPOBOAUNCH, HA U3MEPUTETbHYIO
cucTemy B LeSIOM;

- pe3y/nbTaThbl 3KCN/IyaTauMOHHbIX UCMbITAHUA N3MEPUTENIBHON CUCTEMbI;

- pe3y/nbTaTbl 3KCMyaTauMoHHbIX MPOBEPOK (MOBEPOK) U3MEPUTENLHON CUCTEMBI.

n pnmevyaHne — Onucanue I/I3MepVITel'IbH0171 cuctembl 06bIYHO BKIOYaeT Aaty U3rotossieHNAa u ycsosua npu-
MEHEHUSA. Takvne Kak HOMUHaIbHOe paboyee HanpskeHne, popma U3MepsiemMoli BOMHbI UM BOJH, AnanasoH(bl) nepeknio-
yeHusi. Bpems pa6oTbl M CneunUUMpPOBaHHAs 4YacToTa MPUIOKEHUS WUMMY/bCHOTO HanpsXeHus. [Ns  MHOrux
N3MEPUTENIbHbIX CUCTEM Mchopmame ocucteme COe,qVIHeHVII‘/JI, TakKuX Kak nogBo BbICOKOIoO HanpsXeHusa n pacnosoxeHune
KOHTYypa 3a3emM/ieHuns, ABndeTca A0CTaTo4yHO BakHoOit. Ecnu Tpe6yeT0ﬂ, TO NPMBOAUTCA TakKxke onncaHne Ha KOMMOHEHTbI
M3MEepUTENbHON CUCTEMBI, BK/IKOYas, HanpUMep, TN U UX NPUHAANEXHOCTb K U3MEPUTE/IbHOI cucTeMe.

4.4.2 WNcknwoyeHus

Ha nameputenbHble CUCTEMbI WU UX KOMMOHEHTbI, M3rOTOB/IEHHbIE 40 AaTbl U34aHNS HACTOSLLEro CTaH-
JapTa. MOryT He pacnpocTpaHsaTbCs TPeGOBaHNSI HA HEKOTOPbIE NYHKThI TUMOBbIX Y NPUEMO-CAATOUHbIX UCTbI-
TaHuii. B 3TOM cnyyaB akcnsyatalMoHHbIE UCMbITAHUSA U MPOBEPKU, NMPOBeAeHHble B COOTBETCTBUU C Bonee
pPaHHUMW U3aHUSMU CTaHAAPTOB, CUMTAIOTCA AENCTBUTEIbHLIMU MPU YC/I0BMMX, YTO OHM MOATBEPXAAlOT CTa-
6UNBHOCTL MaclUTabHOro KoadpduumeHTa. PesynbTatbl 3TUX NPeAbIAYLLINX UCMBbITAHUA U NPOBEPOK TakkKe
BHOCATCS B NacnopT N3MepuUTesIbHON CUCTEMBI.

[N namepuTesnibHbIX CUCTEM, BK/IHOHAKLMX B3auMo3aMeHsieMble eAnHNLbI 060PYyA0BaHUSA, MOXET ObITb
N3roTOB/IEH €4 MHbI MacnopT U3MEPUTESILHON CUCTEMBI, BKTHOYAKLMI BCE BO3MOXHbIE KOMGUHALUW, C MUHNU-
MasibHbIM Ay6/MpoBaHneM. B yacTHOCTH, Kaxaoe npeobpasoBaTesibHOE YCTPOMCTBO AO/MKHO ObiTb ONMCAHO
OTAE/IbHO, a CUCTEMbI Nepefayn U3MepsiemMoro CurHana v M3MepuTesibHbie MPMOOoPbI MOTYT ObITb YKa3aHbl
0606LLEHHO.

4.5 Ycnosua skcnnayartauuu

N3mepuTenbHas cuctema go/mkHa 6bITb NOAKIHYEHA HENOCPEACTBEHHO K BBOAAM UCMbITYEMOr0 06bEK-
Ta UM Takum 06pasom, 4To6bl Pa3HOCTL (NajeHne) HanpsHXeHUsl Ha BBOAAaX UCMbITYEMOro 06beKTa U 3Mepu-
TeNbHOWN cUCcTeMbl Gblna 6bl He3HAUNTESTbHOMN.

NMpumeuyaHune 1— MNapasnTHas CBA3b MEXAY UCMbITATEIbHON U M3MEPUTENbHO LIeNsiMU A0KHA GbiTb MUHU-
MU3MpoBaHa.

n punMmedyaHne 2— I/IsmepMTeanaﬂ cucTtemMa ona nsmepeHna ToOKoB A0J/DKHa nogknyartbCa nocnegosatesib-
HO K UCnbliTbiIBAEMOMY Oﬁ'beKTy.

M3mepuTenbHas cuctema Ao/hKHA UMETb HeonpeaeeHHOCTb B Npejesax, HOPMUPOBAHHbLIX B HACTOS-
Lem cTaHzapTe, B 3afaHHbIX paboyem AmanasoHe U pabounx yc/oBUsX, MPUBEAEHHbLIX B NacnopTe usmepu-
TeNbHOW CUCTEMbI, & Takke B OTCYTCTBUE BIXHOCTU 1 3arpsisHEHNS.

Ecnun He onpeaesneHo nHade, ToO M3MEPUTESIbHbIE CUCTEMbI NMOCTOSIHHOTO, NePEMEHHOTO HaNPSXXEHWi, a
TakKe TOKOB A0/HKHbI ObITb CMPOEKTUPOBAaHbI A/151 HEMPEPbLIBHOTO pexuMa pa6oTsl. B NpoTMBHOM cnyuyae, Bpe-
M5 paboTbl TakUX N3MEPUTESIbHBIX CUCTEM [OJIKHO ObITb YKa3aHo.

MpumeuyaHune 3 — PekoMeHZyeMoe MUHUMANbHOE HENPepbIBHOE BpeMsi pa6oTel — 1 uac.
[na MnynbCHOro HanpshXeHs A0/HKHa ObITb YKa3aHa MakcMMasibHast CKOPOCTb Nofayun UMMy ibCOB.

NMpumevyaHue 4— PekoMmeHAyemMOe MUHUMA/IbHOE 3HAYEHUEe MAKCUMasibHOM CKOPOCTH Nojadn — OfUH WK
[iBa UMNynbca B MUHYTY W BbIGMPaETCs B 3aBUCUMOCTU OT yKa3aHHOro AuanasoHa npeobpasoBaTeslsHOro ycTpoiicTsa.

[nanasoH ycnoBuin akcnnyaTaumm 415 KOMMNOHEHTOB U3MepUTENbHON CUCTEMbI AO/MKEH COOTBETCTBO-
BaTb Tpe60BaHUAM HaCTOSILLENO CTaHAapTa.
4.6 HeonpepeneHHoCTb

HeonpegeneHHOCTb BCEX U3MEPEHWIA, CAeNaHHbIX B paMKax HacTOALWEero ctaHjapra, Ao/HKHa cooTBe-
TCTBOBaTb pekoMeHpauuam Pykosoactsa ISO/IEC Guide 98-3.

MeToauKn OLLeHKN HeornpeeneHHoCTel, NpeAcTaB/eHHble B HACTOALEM CTaHfapTe, B3STbl U3 PykoBO-
actea ISO/IEC Guide 98-3. 97K ynpoLLeHHble METOAMKN, NPUBELEHHbIE B pa3fene 5 HacTosLero ctaHjapTa.
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MOXHO CUMTaTb JOCTATOYHbIMU A151 NPUBOPOB U N3MEPUTENbHBIX Leneld, U OHU 06bIYHO UCMOMb3YTCS NpPU
NpoBeAeHUN BbICOKOBOJIbTHLIX WCMbITaHWA, KpOMe TOro, nosib3oBarenn MoryT Bbi6paTb M3 PykoBogcTBa
ISO/IEC Guide 98-3 gononHutenbHble METOAbI, HEKOTOPbIE U3 KOTOPbIX ONMUCaHbI B MPUNOXeHNAX A n b.

Kak npaBuno, 3a n3mepsiemMmyto Be/IMYUHY NPUHUMAIOT MacCLITabHbIN KO3 ULMEHT U3MEPUTENLHOI cuc-
TEMbI, HO B HEKOTOPbIX C/ly4asx NPOBOAAT M3MEPEHNS APYTNX BENIMUUH, TAKMX KaK BDEMEHHbIE NapameTpbl UM-
MyNIbCHOTO HaMPSXXEHNSA U UX COOTBETCTBYHIOLLME NMOrPELLUHOCTHU.

MpumeuyaHue 1— [Ina oTAeNbHbIX Npeo6pasoBaTesibHbIX YCTPOUCTB CYLecTBYIOT Apyrue o6l enpuHaTbie
M3MepsieMble BENUYMHbLI. Hanpumep, AeNnTeNlb HaNPsXXEHUs1 XapakTepusyeTcst Koah(MLMEHTOM Ae/IEHUs U ero Heomnpe-
[leNeHHOCTbI0 B pabouem AnanasoHe namepeHuii. TpaHcopMaTop HanpsiKeHWs XapakTepusyetcsi MacliTabHbIM Koag-
(bULMEeHTOM. yriioM (ha30BOro CABUIA 1 UX COOTBETCTBYIOLMMY HEOMNPEAEIEHHOCTAMM.

B cooTtBeTcTBUYM € PykoBoacTBoM ISO/IEC Guide 98-3 HeonpeaeneHHOCTb U3MepeHnNs paccinTbiBaeTcs
nocpeacTBOM KOMOUMHAL MY COCTaBASALWNX HEONpPeAeneHHOCTM no Tuny A n no Tuny B (cm. 5.10,5.11 v npuno-
xeHue A). CocTasnsilme HeonpeaeneHHOCTN onpeenaoTcs no pesynbratam U3MEPEHUn, N3 PyKOBOACTB
no aKcnyaTauum, cepTMUKaToB KasIMOPOBKM 1 MO 3HAYMMbIM pe3ynbTataM OLEeHKU B/IUSAIOLWNX PaKTOPOB BO
BpeMs npoBefeHns n3mepeHunii. Hanpumep, cornacHo pasgeny 5, Takumu BAUSIOWMUMY hakTopamMn mMoryT
6bITb TEMNEPATYpPA U BANSHUE 6N30CTY OKpYXaloLW X 06bekToB. Ecnn Heob6xoamMmMo, To MoryT 6bITb fo6aBne-
Hbl M Apyrue BAvsoLMe haKkTopbl, TakMe Kak. HanpuMmep, orpaHnyeHHas paspetuatoLas cnocobHoCcTb usmepu-
TenbHoro npuéopa.

MpumeuyaHue 2— PaspelleHne U3MepUTENbLHOMO NPUGOPa, OrpaHNYEHHOE, Hanprumep, O4HUM WU HECKO b-
KAMW 3HAUMMbBIMMW YNC/IAMU, MOXKET 6bITb CyLIECTBEHHbIM UCTOYHUKOM HEOMNpeaeieHHOCTH.

OO6bIYHO BO BpEMS MCMbITAHUA NPUKIaAbIBAEMbIM HaNpshXeHrem, NOMUMO HeonpeneneHHOCT! Mac-
wTabHoro koahuumeHTa, ykasaHHol B cepTudmkaTe KambpoBKKU, NOMyYEHHOW Npu ero kanmbpoBke, elle
Heob6X0MMO YUNTbIBATb U AONOIHUTE bHbIE BAMAOLLME haKTOpb! C TEM. YTOGbI MONYYNTb HEONPEAEeEHHOCTb
N3MepeHns 3HaYeHUS NCNbITATENbHOTO HaNPSXKEHUS.

HekoTopble pekomeHAaL MK Mo onpeaeneHnto COCTaBASAIWMX HeonpeaeneHHOCTH, KOTopble Heo6xoau-
MO yuuTbIBaTb, U UX KOMBUHaUMK, faHbl B pa3gene 5 npunoxeHuii A n b. HeonpegeneHHOCTb fo/MKHA ObITb
[laHa B BJe pacLuMpeHHO HeonpeaeeHHOCTM C BEPOSATHOCTLI0 0XBaTa Npnban3nTenbHO paBHoii 95 %, cooT-
BETCTBYIOLLE KO3 hNLMEHTY OXBaTa K = 2. NPV HOPMa/IbHOM 3aKOHe pacnpefeneHus.

MpumevyaHune 3— B HacToAWeMm cTaHAapTe HeonpeaeneHHOCTV MacliTabHoro KoadduyneHTa n nsmepse-
MOTO HanpshkeHns (cornacHo 5.2—S.10) BblpaxalTCcsi OTHOCUTENbHLIMU HeonpeseNneHHOCTAMY BMECTO abCoMOTHbIX He-
onpeaeneHHocTel. paccMoTpeHHbIX B PykoBogctee ISO/IEC Guide 98-3. MNprvMep HeNocpenCcTBEHHOTO MPUMEHEHUS

PykoBogctea ISO/IEC Guide 98-3 n paccmoTpeHvne abCcoNOTHbIX HeonpeaeneHHoCTel AN BPEMEHHbIX NapamMeTpoB
npeacTassieHbl B 5.11. a TakXe B NPUNOXEHNAX A 1 6.

5 VcnbiTaHnst 1 Tpe6OBaHNS K UCTbITAHUSAM CepTUULNPYEMOIA
N3MEpPUTE/IBHOWM CUCTEMbI 1 € KOMMOHEHTOB

5.1 O6uwue TpeboBaHusa

MpunucaHHbli MaclUTabHbI KO3PPULNEHT N3MEPUTENBHOW CUCTEMbI O/MKEH ObITh ONpeAesneH Npu ee
Ka/IMbpoBKe B COOTBETCTBMM CO creundmrkalmen 3aBogCKUX Uan aKCnayaTalMoHHbIX UCNbITaHwid. Mpunucax-
HbI MacWwTabHbI KO3PPULMEHT ABNSETCA €AUHCTBEHHbIM 4718 cneuvduuMpoBaHHOro AnanasoHa nsmepe-
Husi. Tlpn HeobXxoAMMOCTU MOXET ObiTb MPUHATO HECKOSIbKO paboumx Avana3oHOB M3MEpPeHWs C pPasHbIMu
MacLTabHbIMKU KO3 puumeHTamu.

Takxe ucnbiTaHUs UMMNYNbCHON U3MEepPUTENbHON CUCTEMbI JO/MKHbI NMOKasbiBaTb, YTO €e AMHaMUYecke
XapakTepucTUKN COOTBETCTBYHOT CNeuntLMpPOBaHHbIM U3MEPEHNAM W YTO YPOBEHb KaknX-IMG0 NOMEX MEHb-
e foNyCTUMbIX Npeaenos.

M3-3a kpynHorab6apuTHbIX pasMmepoB 060pyA0BaHNS U cneumduyeckmx YCIoBuiA akcnayarauuu, npej-
NOYTUTENBHO MPOBOAMTL UCMbITAHUS (Ka/IMOPOBKY, MOBEPKY) paboyeli U3MepuTeIbHON CUCTEMbI HA MECTe ee
3aKcnayaTaumm NocpescTBOM C/IMYEHNS C 3TASIOHHON M3MEPUTENBHOW CUCTEMOIA.

Manora6aputHble U3MepuUTe/bHbIE CUCTEMbI U X KOMMNOHEHTbI MOTYT ObITb TPAHCNOPTUPOBAHbI B ApPY-
rylo nabopaTtopwvio A4N15 UcnbiTaHuin (kannbpoBKW, NOBEPKM) MO aHa/IOTMYHLIM YCMIOBUSAAM 3KCMyaTaumm, cxeme
W NPy YCNIOBWM, YTO MUCNbITAHWS HA NOMEXU Npu Heo6XoAMMOCTU NPOBOAATCA HA MecTe 3Kcnayatauuu o6opy-
[oBaHusA.
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Ecnu npeo6pasoBaTenbHOe YyCTPONCTBO NOABEPXEHO BAMSAHUIO achdhekTa 6M30CTH OKpYXatoLLmMX 06b-
eKTOB. onpefenseTcs U BHOCUTCA B NacnopT AnanasoH AONYCTUMbIX 3HAUYEHWI pacCTOSIHWIA, MPW KOTOPbIX NpU-
nMcaHHbIN MacwTabHbIi KO3 hMLUMEHT ocTaeTcs B fonycke. MoryT GbiTb YCTAHOB/IEHbI OAMH UM HECKObKO
AnanasoHoB AONYCTUMbIX PacCTOAHWI [0 6AmKahlumx 06BHEKTOB M COOTBETCTBYIOLMX UM MacliTabHbIX
K03(hhMLMEHTOB.

MacLTabHblli k03athprLNEHT cepTUULMPYEMOW U3MEPUTENBHON CUCTEMBI [LO/MKEH GbITh ONpejeneH B
cneunguuMpoBaHHOM Avana3oHe W3MepeHuii NpeanoyYTUTeNIbHO METOAOM CMYEHUS C 3TaNlOHHON nu3Mepu-
TenbHON cuctemoli. OHaKo aTa/loHHasA 3MepuTesibHas cucTema He BCerga npuemnema A8 BbICOKMX Hanps-
XEHWIA. NO3TOMY C/IMYEHUS MOTYT NPOBOAUTLCA M MPU HanNpsXeHusx Hwke 20 % oT cneumguLmMpoBaHHOro
AvanasoHa M3MepeHwuii, Npu ycnosuu, 4YTo 6yAeT NpoBeAEeHO onpeaeneHne NMMHeRHoOCTH cepTudnumpyemor
N3MepuTesIbHOW CUCTEMBI OT 3TOM TOUKM 10 BEPXHEN rpaHuLbl ee cneuntuLmpoBaHHOro paboyero gnanasoHa
n3MepeHunii. na Takoro c/iyyas MoXeT ObITb UCNO/Ib30BaH OAMH U3 METOA0B, NpeAcTaB/eHHbIX B 5.3.

Bce o6opyaoBaHune, ncnonb3yemoe Ans onpegeneHns MactabHbiXx KO3 UL MEHTOB N3MEPUTENbHbIX
CUCTEM, JO/HKHO MMETb KarmbpoBkn (MOBEPKM), NPOC/EXNBaeMble OT HaLMOHA/bHbIX NN/ MeXAYHaPOAHbIX
3TasIoHOB.

MpumMeyaHue — KanmbpoBky, npoBeaeHHy0 HMU win naGopaTopueii, akkpeayToBaHHLIMM Ha faHHble BUbl
paboT, CUMTAIOT NPOC/IEXMBAEMON K HALMOHABHBIM WY MEX/YHAPOAHbIM 3Ta/IOHAM.

Ycnosus, 3HaunMble 415 pe3ynibTaTa KanmbpoBky (MoBepkn) cepTudnumupyemoii n3MepuTesnbHON cucTe-
Mbl. AO/MKHbI ObITb yKa3aHbl B NacnopTe N3MepPUTENbHON CUCTEMBI.

5.2 KanunbpoBka — onpegeneHne macwtabHoOro koapguymeHTa

5.2.1 KannbpoBka cepTUULUUPYEMBIX U3MEPUTESIbHLIX CUCTEM METOLOM WX C/AIMYEHUS C 3Ta-
NOHHOW N3MepuTesibHON cucTemoi (NpeaAnoYTUTEeNbHbI MeToa)

5.2.1.1 MeTog cnuyeHns

MacwwTabHble KoadduumneHT(bl) onpeaensoT(csa) ANS NOSHOCTLIO YKOMMNIEKTOBAHHON U3MeEPUTENbHOM
CUCTEMbl METOZOM €€ C/IMYEHUS C 3TAJIOHHON U3MEPUTENILHOW CUCTEMOIA.

BxogHoe HanpshkeHue, NCnosib3yemoe nNpu KanmbpoBke, AOMHKHO ObITb HANPSHXKEHWEM TOrO Xe Tuna, Jyac-
TOTbI 1 hOPMbI CUTHANA, Kak 1 NpeAnucaHHoe usMepsieMoe HanpshkeHne. Ecnm 3To ycnoBrne He MOXET OblTb
BbIMOJIHEHO, TO B 3TOM C/ly4yae He06X0ANMO OLLeHUTb BAIUSIHUE AOMNOMHUTE/TbHbIX COCTABASALNX OTHOCUTE b
HOIi HeonpegeneHHoCTH.

Mpu cnuyeHnmn aTasloHHas U3MepuTesibHas cuctema, npocnexmsaemas ot HMW. gomkHa 6biTb NOAKIO-
YyeHa napasinenbHo ¢ Kannbpyemoii n3meputensHol cuctemoin. CnefyeT cobnofaTe OCTOPOXHOCTL U n3beratb
coeAnHEeHW Yepes Lernb 3a3eMIeHns Mexay npeobpasoBaTesibHbIM YCTPOCTBOM(aMu) U cucTemoii(amu) nsme-
peHusi. Peructpauums pesynbTaToB ¢ 06enx cCUCTEM JO0/HKHA NPON3BOANTLCA OfHOBPEMEHHO. 3HAYEHME BXOAHO
BE/INYMHBI, NMOJTYYEHHON NPU KaxLoM U3MEepPEeHNN 3TaJSIOHHOW U3MEPUTENIbHOM CUCTEMON, AeNUTCS Ha COOTBe-
TCTBYIOLLEE 3HAYEHME, MOTyHYEHHOE C U3MEPUTESIbHOTO NMpPUbopa UCMbITYEMO CUCTEMbI ANS MOYYEHUS 3HAYe-
Hus Fr 1. e. ee macwTabHoro koachchmumeHTa. lMNpouenypa noBTopsieTca N pas AMs MNOoAyvYeHUs cpefaHero
3HayeHns F* maclutabHoro KoaduLMeHTa NCNbITYEeMOW N3MEPUTESIbHO CUCTEMBI ANS 3a[laHHOTO YPOBHS Ha-
npshkeHns Ug. CpegHee 3HaYeHne paccunTbiBatoT no hopmyne

CpefHekBagpatuyeckoe cTaHAapTHOE OTK/IOHEHWE Sg3HaYeHns macluTabHoro koadduumeHta Fg pac-
cunTbIBaIOT Mo chopmyse

a OTHOCUTENbHYI0 CTaHAAPTHYH HEOMpeAeneHHOCTb Mo TNy A. Wi, CPefHero 3HaueHusi MacluTabHoro Koad-
thuymenTa Fg, paccunTbiBaloT No hopmysie, NPeACcTaB/IEHHON B MPUIOKEHUM A HACTOSILLEro cTaHaapTa, T. e.

MpumeyaHune 1— O6bMHO AOCTATOYHO N = 10 U3MEPEHHbIX 3HAYEHWIA.
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MpumeuyaHue 2— [Ina M3MepeHNsi NOCTOSIHHOTO U NEPEMEHHOT0 HaNpPsXXeHW cneayeT NPUNOXNUTL Hanpsxe-
HUE 1 3aperncTpupoBaTh /1 U3MEPEHHbIX 3HAYEHUIA, K NOAABATL HANPsHKEHUE N pas. KaXAblii pas perucTpupys U3MepeH-
Hoe 3HaueHwue. [INS UMNYIbCHbIX HAMPSXKEHWA N3MEPSAIOT N1 MPUMIOKEHHBIX UMNY1LCOB.

M3mepuTenbHaa cucteMa ¢ HeCKO/IbKUMU cneunduumnpoBaHHbiMU pabounmm gnanasoHaMmu nsMepeHus
(Hanpumep, AenuTenb HaNpPsXeHNs C HECKOIbKUMW HU3KOBO/IbTHBIMW NevYamun) Uan pasHbiMy cuctemMamu ne-
pefayv usMepseMoro curHana Ao/xHa 6biTb KanMbpoBaHa Ha KaXxaoMm AuanasoHe 1 415 KaX[ol cuctembl ne-
pefayn nM3mMepsieMoro curHana. VsmeputesibHble CUCTEMbI C BTOPUYHLIMK aTTeHHATopaMmu MOryT 6bITb
kannbpoBaHbl TOLKO A5 OAHOW KOHPUrypaumm, npy ycnoBmm, YTo Npy Apyrux KOHAUrypaumsax n npu gpyrux
UCMbITAHUSIX Harpyska Ha BbIXxofe npeobpasoBaTefnlbHOro YCTPOKCTBA OCTAeTCA MOCTOSAHHOW. [lnA Takmx
C/y4yaeB NOMHbIV Arana3oH BTOPUYHOrO aTTeHaTopa(oB) AO/MKEH 6bITb KAIMGPOBaH OTAENbHO.

MacwTabHblii kKoadhhULMeEHT Ao/mKeH ObITb onpegenieH B npegenax cneunduyMpoBaHHOro gnanasoHa
U3MepeHns OAHUM WM HECKOSIbKMMUW MeTogamu, onncaHHbiMu B 5.2.1.2 (NpegnoytutensHo). 5.2.1.3 n 5.2.2.

5.2.1.2 Cnu4yeHna B NOSTHOM CMeungULMpoOBaHHOM AnanasoHe n3mMepeHuii

370 ucnbiTaHne BKOYaeT 04HOBPeMEHHOe onpefeneHne MaclTabHoro koadhduumeHTa n onpegene-
HVWe nuHeHocTW. OnpejeneHne MaclTabHoOro koapduumneHTa AOMKHO ObITh CAeNaHo MeToAO0M Henocpe-
[CTBEHHOr0 C/IMYEHNA C 3TA/IOHHON M3MEepPUTE/IbHOW CUCTEMOIN HA MUHUMAaNbHOM Y MakKCMMasibHOM YPOBHSAX
npuHAToro paboyero gnanasoHa U3IMEpPeHNs, 1 eLle No kpaiHei mepe B Tpex, NPMGAN3NTENIbHO PaBHO pacrno-
JIOXXEHHbIX MPOMEXYTOUYHbIX 3HAYEHUSAX (PUCYHOK 2). Mpu 3TOM NpuUnMcaHHbIi MaclTabHbli kKoadduuneHT F
NMPUHUMAIOT paBHbIM CpeAHEMY 3HAYEHMNIO BCeX MacLITabHbIX KO3hhnLMeHTOB Fr 3aperncTpupoBaHHbIX npu
h ypoBHAX HanpsxeHwui

F= Ona hZ5.
ft 3-1

CTaHfapTHas HeonpeaeneHHOCTb Npy onpeAeneHnn 3Ha4YEHNA NPUNUCAHHOTO MacLUTaGHOro Koaddu-
umeHTa F paccunTbiBaeTCs No HaMboblUEeMY 3HAUEHWNIO U3 MOJTYYEHHbIX CTaHAapPTHbLIX HeonpeaeneHHocTel
no Tuny A (pUcyHok 3)

n
n. =tTaxuma
3-1 0

BnusHne HenuHeliHocT MacwTabHoro koadppmuymeHta F oueHnBaeTcs, kak cTaHAapTHas Heonpeje-
NeHHOoCTb no Tuny B, n BbipaxaeTtcs hopmynoli

>3 9-' F
MpumeuyaHue 1— OKpyrneHHoe 3HaueHue $0 MOXeT GbiTb NPUHATO 3a MacLITaGHbIV KO3IPULMEHT, ecnn

pasHocTb Mexay H0un F BBoaMTCA B BuAe 6lofxeTa HeonpeaenieHHOCTW No Tuny B npu oueHke pacluMpeHHoli Heonpege-
NeHHoCTH mMacwTabHoro koadduuneHTa FO

MpumevyaHne 2— OTAenbHble MacwTabHble KO3hMULMEHTBI U X HEONpeAeNeHHOCTH Npu ft ypoBHAX Hanps-
XEHWS AO/MKHbI ObITb YKa3aHbl B cepTudmkare kanmbpoBKu.

[JvianasoH KBNr6ooBT
Al

1

o] Haomwm 1T
| J
MpearvcaHHb I ayanasoH KabUpsiHK®

PucyHok 2 — KanmbpoBka MeTofoM C/nyeHus
B MOJIHOM CneunduLMpoBaHHOM AuanasoHe 13MepeHus
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PucyHok 3 — BrofXeT coCcTaBASALWMX HeoNpeaeNeHHOCTY Npu kannbposke
(Npumep Ana 5 ypoBHeli HanpsiXeHus)

5.2.1.3 CnvyeHve B ciiyyae, Korga guanasoH HanpsHXXeHus cepTumMunupyeMoin namepuTesibHoM
CUCTEeMbl MpeBbIWaeT Ananas3oH HanpsXKeHNA 3Ta/lOHHOW M3MePUTENbHON CUCTEMbI

Korga ycTaHOBNEHHbIV Avana3oH HanpshkKeHUs npeBbilaeT BO3MOXHOCTW 3TaSIOHHOW U3MepuTeNbHOW
CUCTEMbI, MacLITabHbIV KO3 hLMEHT ONpeAenaoT METOAOM CIMYEHNSA A0 MAKCUMAsIbHOTO 3HaYeHUs Hanps-
XEHWSA 3TaSIOHHOW N3MepuTenbHON cucTemMbl. CMYeHne HauMHaKT NPW HaNPSHXKeHUN 0T MUHUMAasTIbHO BO3MOX-
HOro npegena cneunmduUMpoOBaHHOIO AManasoHa M3mepeHus, Hanpumep oT 20 % BepxHero guanasoHa
n3MepeHns (PUCyHok 4).

B aTom cnyyae k MeToAy HENOCPEACTBEHHOIO CANYEHNA criegyeT 406aBUTb MeTOA NPOBEPKN NIMHERHOC-
Tn cornacHo 5.3. Toraa, Npu NCNoJ1b30BaHUN U3MEPUTE/IbHOW CUCTEMbI, COCTaB/IAKOLLAA HeonpeaeieHHOCT!,
noslyyeHHas npyv MeTofe NPOBEpKW JIMHENHOCTW, Jo/MKHa ObiThb BKIOYEHA B pacyeT HeonpeaeneHHOCTW
n3mepeHus, cMm. 5.10.3.

CrmueHune ¢ aTa/IOHHOW N3MePUTENIbHON CUCTEMO NPOBOAAT NPU ai 2 YPOBHAX HaMPsHXKEHUs, rae Mak-
CMMasibHbI YPOBEHb PaBEH MaKCUMasIbHOMY HanpsHKeHMWI0 3Ta/IOHHOM N3MepPUTENbHON cucTemsbl. VicnbiTaHme
NIMHEHOCTN NPOBOAAT NPV bT 2 yPOBHAX HANPSXEHUs, rae nepBblil U3 YpoBHeN 06a3aTeNlbHO JO/MKEH ObiTh
paBeH MakCyMasilbHOMY YPOBHIO HAaNpPsXKeHUs NPOBEeLEeHHOr0 HENOCPeACTBEHHOIO CiMyeHuns (cm. 5.3).

[Jpyrve ypoBHU HanpsikeHns BbIGNPatOT TakuM 06pa3oM, YTO6bl OHM BK/IKOYAIW NO KpaiHein mepe MUHW-
MasibHbI (HenocpenCcTBEHHOE CIMYEHMEe) N MakcUMasbHbI (MpoBepka NMMHEeNHOCTH) YPOBHU cneuuduumupo-
BAHHOro AunanasoHa U3MepeHus, T. e.

a ¢*>£ 6.

MpunucaHHblii MaclwTabHbI Ko3hULMeHT F NprHMMaeTcsi paBHbIM CPEAHEMY 3HAYEHMIO BCEX Mac-
LWTaGHbIX KO3(PPULMEHTOB, 3apErMCTPUPOBAHHbLIX 3TA/IOHHOW M3MEpPUTENIbHOW CUCTEMOI NPU HemocpeacT-
BEHHOM C/IMUYEHUN

CtaHfapTHas HeonpeAesneHHOCTb No Tuny A macwTabHoro koadpdumuymeHta FmnpuHumaeTca no Hau-
60/1bLIEMY 13 NOJYYEHHbIX HA Pa3HbIX YPOBHSIX 3HAYEHUW HeonpeAeieHHOCTM U9 no popmyne

n =Taxu
en 9

a BnnaHne COCTaBJ'IﬂIOLLleVI HeonpegeneHHoCTn oT HeNIMHeNHoCTK oueHuBaeTcAa no CbOpMyer

N, = 1 mnax
o =
¢ 91
MprumeuaHune — OKpyreHHoe 3HayeHne FOMoXeT ObITb MPUHATO 3a MPUNMCaHHbIA MaclLuTabHbln koad -

€HT, ec/in pa3HoCTb Mexay Fau F BBognTCs B BuAe cocTaBnsiolleil 6loaxeTa HeonpegeneHHOCTH no Tuny B B oueHke pac-
LIMPEHHOW HeonpeaeneHHOCTN MacwTa6Horo koaduuymnenTa Fag.
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[vana3oH [manasoH ucnbitTaHna
KannbpoBKu Ha IHaiMar
2 ypoBHS)
1 T 1
0 \Makl\— liw tJ ypoBeHb HM
AN 3TanoHHOW
M3MLL{>KTEI'II>HOI7I cCucTemsbl \

\
MpagycaHHbI aManasoH UsMepeHust

PucyHok 4 — KannbpoBka MeToA0M CANYEHUSA C ONONHUTENbHbBIM
MCMbITAHNEM Ha JIMHENHOCTb

5.2.2 OnpepgeneHne MacwTabHOro kKoauuneHTa N3MepuUTeNbHOW CUCTEMbI METOAO0M €ro pac-
yeTa U3 MaclwTabHbIX KO3 PULNEHTOB €e KOMMOHEHTOB (aNbTepHaTUBHbIN MeToa)

MpunucaHHbIi MaclwTabHbIli KOAPPUUNEHT USMEpPUTENIbHOW CUCTEMbI MOXET ObITb ONpeAeneH Kak npo-
M3BOAHAsA M3 MaclTabHbIX KO3(hULMEHTOB: Npeobpa3oBaTe/IbHOr0 YCTPOICTBA, CUCTEMbI Nepefayn nme-
pAeMOoro curHana, kakoro-mbo BTOPMYHOTO aTTeHoaTopa 1 n3meputenbHoro npuéopa.

MacwtabHbIiin KoadhmuneHT Npeobpa3oBaTesibHOro yCTPOWCTBA 1 CUCTEMBI Nepejayn N3mMepsiemMoro cur-
Hana unm nx KoMGMHaLMM MOXET 6biTb UMEPEH OAHWUM 13 METOA0B, NPUBEAEHHBIX HMXE. N5 cucTeMbl nepeaa-
4Yn U3MEPSEMOrO CUrHana, cocTosLeli ToNbko U3 kabenei, oThenbHOe NPOBEeAEHVE UCNbITaHW He TpebyeTcs.
MacwTabHbl KO3PPULMEHT N3MepPUTENBLHOTO NPUbopa onpeAenseTcs CornacHo COOTBETCTBYIOLLEMY CTaHap-
Ty (cM., Hanpumep, IEC 61083-1 1 61083-2) nav nocpeAcTBOM KasIMGPOBKU U UCTIbITAHUSA, YKa3aHHbIX B pasfe-
ne 5 HacToswero ctaHgapTa.

OnpegenexHne macluTabHoro KoaduumeHTa KOMNOHEHTa CUCTEMbI MOXET OblTb BbINO/IHEHO OAHUM U3
cneayoLwmx MeToA0B:

- MeTO/ CAVYEHNs C 3Ta/IOHHbIM KOMNOHEHTOM (Hanpumep, AenuTesb HanpsHKeHUsA CIMYaloT C 3TanoH-
HbIM AleInTeNnemM HanpsXXeHVs) Ui NPUMEHSIIOT TOYHbIA HU3KOBO/IbTHbLIV Kanmbparop;

- MeTo[ OAHOBPEMEHHOTO U3MEPEHNSA BXOAHBIX U BbIXOAHbLIX BE/IMYUH;

- MOCTOBOW MeTO/ WK TOYHble M3MEPEHUSI MacLLUTabHOro KoadthuLmeHTa Ha HU3KOM HanpsXKeHuu;

- MEeTOJ BblYMC/IEHNSA, OCHOBAHHbIN Ha NW3MEPEHUSAX NOJTHbIX CONPOTUBEHNIA.

NMpumeyvaHne 1— CnegyeTyaoCTOBEPUTLCS, YTO NapasuTHas EMKOCTb UK NapasuTHas CBs3b, a Takke B3a-
VUMHOE B/INSIHNE KOMMNOHEHTOB CUCTEMbI YUTEHbI NPU U3MEPEHUSX.

[N5 KaXA0ro KOMMNOHEHTA U3MEPUTE/IbHOW CUCTEMbI [O/IXHA ObITh NPOBEAEHA OLLEHKA COCTaB/AIOLWMX Heonpeae-
NIeHHOCTW no Tuny A 1 no Tuny B (cMm. 5.2 1 5.9) n paccuntaHa cymMmapHas HeonpeaeneHHoCTb 415 KaX40ro KOMNOHEHTa
(cm. 5.10) ¢ y4eTOM HEONpPeaEeNeHHOCTE UCNOMb3YEMbIX ANS KAMMBPOBKN U3MEPUTENbHBIX YCTPONCTB.

MpumeuyaHue 2— OueHKA COCTAB/ISAIOWMUX HEOMPEAETEHHOCTM METOLOM NOKOMMOHEHTHO! Kann6poBKu Tpe-
6yeT aHanM3a Kaxjoro KOMMNOHEeHTa CUCTeMbl a MOJIHOM Ananas3oHe pa6ounx yc/oBuii — HanpsixeHue, Temnepartypa, ag-
(hekT 6/IM30CTY OT OKPYXAKLWMX O6BLEKTOB U T. f. — KOTOPbIE MOTYT MOBAUATL HA pe3ynbTar. dTOT aHasus3 siBfisercs
CNOXHbIM W TpebyeT rMyGoKOro NoHUMaHUs U3MepuTeIbHOTo npouecca.

PaclumpeHHylo HeonpeaeneHHOCTb 41 U3MEPSEMOro HanpshkeHust noyyatT KoMGuHaunein cymmap-
HbIX HEOMpeaeneHHOCTER BCEX KOMMOHEHTOB cornacHo PykooacTsy ISO/IEC Guide 98-3 (cM. npunoxeHus A
n B. npumep b.2).

OueHka HeonpeaeneHHoCcT! N3MepeHna BpeMEHHOro napamMeTpa Ao/HKHa NpUMeHATLCA cornacHo 5.11
1 COOTBETCTBOBATb METO/Y OLEHKN NPU U3MEPEHUN HANPSKEHUS.

5.3 WcnbiTaHWe Ha NUHERHOCTb

5.3.1 TpumeHeHne

VcnbiTaHnsa Ha NUHEHOCTbL NpefHa3HavYeHbl 418 NOATBEPXAEHNSA 4OCTOBEPHOCTM MaclTabHoro koag-
dvumeHTa B AnanasoHe OT MakCMMasibHOrO HanpshKeHUs, Ha KOTOPOM MPOBOAMIach KanmbpoBka Henocpes-
CTBEHHbIM C/IMYEHWEM C 3TASIOHHON U3MeEpUTEsIbHOI CUCTEeMOW cornacHo 5.2.1.3. [0 BepxHero npegena
crneunuuMpoBaHHOro gruanasoHa namepeHus (PUCYHOK 4).

Mpwn ncnbiTaHNM Ha NMHENHOCTb BbIXOAHOW CUTrHaM cepTudULMpyeMO N3MepUTeNbHOW CUCTEMbI A0
XEH cpaBHMBATLCA C AaHHbIMW NMpUbGopa UK C NokasaHWAMMW Kakoin-nnbo Apyroi N3MepuTenbHON CUCTEMBI.
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KOTOpblE VMEIOT MPOBEPEHHYIO IMHEAHOCTb MW KOTOPbIE MOTYT CUMTaTLCA IMHEVHBIMU BO BCEM cnevumduum-
pPOBaHHOM AuanasoHe HanpshxkeHnus (cm. 5.3.2). HeBO3MOXHOCTb NPOBEPUTL JIMHERHOCTL NP NOMOLLM 3TOTO
mMeToAa He 06a3aTeNIbHO SIBNSETCA NOATBEPXAEHNEM HENMHEHOCTY cucTeMbl. OAHAKO NPV 3TOM CleayeT Bbl-
6paTb Apyroe noaxoAsiiee ucnbitTaHne Ha NMHelHoCTb. COOTHOLLEHWE 3HaYeHUI A Mexay N3MepuTenbHoi cuc-
TEMOI W CIMYaeMbIMU C Hell TpMbopoM UM CUCTEMOI JO/HKHO ObITb yCTaHOBNEHO cornacHo 5.2.1.1 ansa b
pasnNUHbIX YPOBHEW HanpshkeHusl, T. €. OT YPOBHSA, MPW KOTOPOM Yyxe O6bln onpedenieH MacluTabHbIl
KoadhMLMeEHT, O BEPXHEro Npegena cneuntrLMpoBaHHOro Anana3oHa N3MepeHns (PUCYHOK 4).

OueHKa HeNIMHeRHOCTN OCHOBaHa Ha MakCvMasibHOM OTKMOHEeHUN KoadhdmumneHToB RgOT ero cpegHero
3HauyeHnss Rmnpu b OTHOLLEHWIA N3MEPAEMOTO UCMbITYEMOI CUCTEMOI HANPSXXEHUSA K COOTBETCTBYHOLEMY Ha-
NPSHKEHNIO CAMYAEMOro SIMHenHoro npuéopa. MakcumanbHoe OTK/IOHEHWe MPUHUMAlOT Kak HeonpeaeneH-
HOCTb MO Tuny B B OUeHke CTaHJapTHON HeonpeAeneHHOCTU B Cny4vae, Korga NpuUMeHseTcs nposepka
HEe/IMHENHOCTN MaclUTaBGHOro KoadhuLMeHTa B pacClUMPEHHOM AnanasoHe HanpshKeHUn (PUCYHOK 5).

*

na. =-=Tax
8 3 91
Onawmm4A
MIACVIFTVABHLIA
EoaddomumeHr F
JvanasoH [ianasoH nenbiraxs
KaLl 6poaku ba NMMHENHOCTb
(n” 2 ypoBHe) (b b 4 -« YPOBHEN)

A,. 942 — macwTabHble K03 ULNEHTbI, ONpeseneHHble NPK KaTMObpOBKe C MOMOLLbIO 3TA/IOHHOr0 AennTens B gua-
nasoHe KannmbpoBku;

W,. U2— cTaHAapTHble HeonpeAeneHHOCTU MacwTabHbix KoadchnymeHTos A, n An,

F — cpegHee 3HayeHve A, n Ha;

#?,... Rbo— OoTHOLWeHUS, onpefeneHHble B paclupeHHOM Anana3oHe HanpskKeHs Npyu UCNbITaHUW Ha TMHEHOCTb;

Rn — cpefHee 3HauyeHne OTHOLLIEHWI, onpeAenieHHoe C MOMOLLbIO NIMHeliHoro npubopa, a paclMpeHHoM Ananaso-
He HanpshkeHus;

MBl — cTaHfapTHaa HeonpefeneHHOCTb No TNy B. Bbi3BaHHAA HeNMHERHOCTbIo MacwTabHoro koadduuneHTa B
pacLlMpeHHOM Aunana3oHe HanpshKeHWi.

PucyHok 5 — VicnbiTaHne n3mepuTenbHO CUCTEMBI HA INHERHOCTL C MOMOLLbI0 IMHEHOro npuéopa
B MO/IHOM AMana3oHe HanpshxeHui

5.3.2 MeToAbl UCNbITAHUA HA NMHEWHOCTb

5.3.2.1 CnunyeHue c cepTUdMUMPOBAHHON N3MEPUTENBHOI CUCTEMOW

BbIXog, UCnbITYyeMoi n3MepuTenbHOl CUCTEMbI MOXET ObITb MPOBEPEH CPaBHEHMEM C BbIXOAOM YXe cep-
TMULMPOBAHHOWK N3MEPUTESIbHON CUCTEMbI COr/TacHO npoueaypam, onncaHHbiM B 5.3.1. Mpn aTOM NnHelk-
HOCTb CepTUULUPOBAHHON N3MEPUTENbHON CUCTEMbI AO/MKHA OblTb YyCTAHOB/IEHA 3TasSIOHHBIM METOLOM B
X0A4e ee KanmbpoBku, cornacHo 5.2.
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5.3.2.2 CnuyeHue c BXOAHbIM HanpsixeHWeM NIMHEHOro BbICOKOBOJ/IbTHOTO reHepartopa
BbIX0g, CNbITYEeMOW N3MepuTeNbHOW CUCTEMBI [JO/MKEH CPaBHUBATLCA C HAMPSXXEHWEM SIMHERHOro Bbl-
COKOBOJIbTHOIO reHeparopa C y4eToM YPOBHEN HanpshkeHusl, ykasaHHbIX B 5.3.1.

MpumeyaHne 1— ITOT METOA AOCTATOYHO HYACTO NPUMEHSIETCS, KOrAa UMEeTCH BO3MOXHOCTb N3MEpeHus
3apsiAHOTO HaNpPsXKEHUST MHOFOCTYMEHYATOrO UMMNY/IbCHOTO TEHEpaTOpa UAWN U3MEPEHUS BXOAHOMO NEPEMEHHOI0 Hanpsixe-
HUSI MHOTOCTYNeHYaToro reHeparopa NoCTOAHHOTO HaMpPsXKEHNS.

MpumeuaHue 2— Cnegyet o6patTb BHUMAHWE HA TO. YTOGbI BCE CTyNeHU reHepaTtopa HanpshxeHus Umenu
paBHOMepHyto 3apsiaky. Heo6x0AMMO BblAepXM1BaTh J0CTATOMHOE BPpEMS As NOJHOM 3apsaKu BCex CTyneHeil Ao 3anycka
reHepartopa.

5.3.2.3 CnuyeHune c BbIX0AOM npubopa A9 U3MEPEHNA HANPSXEHHOCTU 31E€KTPUYECcKoro nons
(30HAOM 371€KTPUYECKOro nons)

VcnbiTyemas nsmeputenbHas cuctema MoXeT ObiTb NPOBEpPeHa CPaBHEHMEM C CUCTEMOW U3MepeHus
HanpsXXeHHOCTN 3/1IeKTPUYECKOro NoJiA, KoTopas npefHasHayeHa A1 U3MEPEHUS HanpPsHKEHHOCTU 3M1eKTPU-
4ecKoro noss, BbIMOSIHEHHOW TakMm 06pa3oMm, YTO HaNPSHXKEHHOCTb 3/1EKTPUYECKOro Nosisi NPonopLMoHanbHa
n3MepsaemMomy HanpspkeHuto. Cuctema UsMepeHus 31eKTPUYECKOro Nosa Ao/HkHa obecneynsaTtb nepefaroy-
HYI0 XapaKkTepucTrKy, COOTBETCTBYIOLLYIO TUMY U3MEPAEMOro HanpsXeHus.

MpumeuvyaHne 1— MeTog NPUMEHUM A0 HaNPSHXEHUA BO3HUKHOBEHMA KOPOHbI (cM. IEC 60270).

MpumMmevyaHne 2— MeTog NPUMEHUM Kak 4151 HANPSHKEHUSI NEPEMEHHOr0 TOKa, Tak 1 4151 UMNY/bCHbLIX HANPS-
XEeHN.

5.3.2.4 CnnyeHune co cTaHfapTHbIM pa3pagHUKoOmM B cooTBeTcTBMMU ¢ IEC 60052

M3mepuTenibHaa cuctema nepeMeHHOoro HanpsXXeHus uan usMeputesibHas cuctema rpo3oBbiX U KOMMY-
TaUMOHHBIX MMMY/IbCOB MOTYT 6biTb MPOBEPEHbI C/IMYEHNEM CO Chepnyecknm paspsagHuKom. Mpu nposepke
N3MepuTesIbHOM CUCTEMbI MOCTOSHHOIO HANPSHXXEHUA NCNOMb3YIOT Pa3pAAHUK CTepPXeHb—CTepXeHb. B 060mx
cnyyasix cimyeHue npoBoAUTCA cornacHo Tpe6osaHuam IEC 60052.

MpoBepky NMHERHOCTN cnegyeT NPOBOAWTL 3a JOCTATOUYHO KOPOTKOE BPEMS, YTOObI He AONYCTUTL N3Me-
HeHWs YCNOBUIA OKpYXXatoLLei cpesibl 1 He BBOAMTb B pacyeT COOTBETCTBYIOLLME NONpaBku. B npoTnBHOM cny-
Yae Heob6XoAMMO BBOAWTbL MOMNPaBKW, OCHOBAHHbIE Ha 3aperncTpupoBaHHbIX aTMOCH(EpPHbIX YCNOBUAX
cornacHo IEC 60060-1.

5.3.2.5 MeTof AN MHOTOCOKLMOHHbIX Npeobpa3oBaTesibHbIX YCTPONCTB (genuteneii Hanps-
XeHuns)

[na npeo6pa3oBaTtefibHbIX YCTPOWCTB, COCTOALMX U3 HECKOSTbKUX MAEHTUYHbIX BbICOKOBOJ/IbTHbIX CEK-
uuii (cTyneHeii), cnegyeT NpoOBOAMTL Clieaylowmne UCibITaHns:

- UCMbITAHMA Ha NOJSTHOCTbID COGpPaHHOM O6pasue ycTpoicTea (060pyAOBaHHOM 3KpaHamu) coraiacHo
TpeboBaHusaM pasgenos 6—9;

- U3MEepeHne eMKOCTU UAW/1 CONPOTUBAEHNSA KaXAON BbICOKOBOSIbTHOW CeKUMK MpuknafbiBaHUeM Ha-
npshkeHns Ans 5 paBHoyfaneHHbIX YpOBHeR (aHanorMyHo, kak ykasaHo B 5.2.1.2). Mpn aToM MacwtabHblli KO-
3P PMLNEHT PacCUNTLIBAIOT AN1A KaXKLOr0 YPOBHS HaMPSHXKEHNA U3 3HAYEHWI eMKOCTU WU/ CONPOTUB/IEHNS 1
COOTBETCTBYIOLMX UM 3HAYEHWI NeYa HU3KOro HanpshKeHus:

- NpoBepka npeobpa3oBaTefibHOro yCTpoiicTBa B cO0pe Ha NpeaMeT BAVSHUA KOPOHbI U APYTUX BUA-
IoWmMX hakTopoB Ha BEPXHEM Mnpefene paboyero gnanasoHa U3MepeHus.

MpumeyaHne — 3HAYNMBIMU BAUSHUAMUN SABMAIOTCA BUAUMbBIE NN ClbILUUMbIE Sd)(*)eKTbl KOPOHbI Uin Hanu-
yme ToKa yTeuKku.

5.4 [unHamunyeckne xapakTepucTtuku

5.4.1 O6uwue nonoxeHus

MepepatoyHas xapakTepucTuka KOMMOHEHTa WM U3MepuTesibHOl CUCTEMbl B Le/IOM AO/IKHA 6biTb
onpejesieHa B yCNOBUAX, COOTBETCTBYOLMX YCMIOBUSAM 3KCN/lyaTauun, B YaCTHOCTM, C YYETOM PacCTOSIHUIA 40
3a3eM/IEHHbIX U HAXOASALWMUXCS Noj HanpshKeHnem KOHCTPYKUUiA. PekomMeHA0BaHHbIMW METOAAMMU SIBAAIOTCS
onpegeneHne amnaMTygHO-4aCTOTHOW XapakTepucTUKU 471 U3MepPUTESIbHbIX CUCTEM MOCTOSIHHOTO U nepe-
MEHHOTO HanpsHXXeHUn 1 onpeAeneHne mMaclTabHbIX KO3WMULMEHTOB U BPEMEHHbLIX NapaMeTpPoB UMMy bC-
HbIX HANPSXKEHWUIA ANSI HXHEW 1 BEpXHe rpaHunL, B BEPXHEM U HUXHEM guana3oHax 3HaueHWit HOMMHaIbHOTO
BPEMEHHOr0 AvanasoHa ANns UMMYIbCHbIX HanpsbkeHuid (5.4.3). JononHuTenbHas MHopMalmus ans nsmepe-
HUIA NepexofHol XxapakTepucTuK1 NpeacTaB/ieHa B NpuioxeHun B.
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OnpefeneHre OTHOCUTENBHOI cTaHAapPTHOI HeonpeAeneHHOCTU No TUMY B NpUMeHUTENBHO K AMHAMU-
YecKuUM XxapakTepucTkam 3aaaHo hopmysioi

o 1 *
VI'I/I'7=— max

rae K — KOJM4YecTBO 3HAYEHUI M3MEepPeHHOro MacliTabHoro KoachuumeHTa B npejenax 4actoTHOro guana-
30Ha WK B Npejenax AnanasoHa BPEMEHHbIX UMNY/bCHbIX NapameTpoB, COOTBETCTBYHOLUX HOMMU-
Ha/lbHOMY BPEMEHHOMY AuanasoHy:
Ft — vHAMBMAYanbHbI MacWwTabHbI KOIPMULNEHT 418 KaXKAOT0 N3MEPEHUS:
F — cpepHee 3HaveHne mMaclTabHoro koahdumumneHTa B rpaHMLax HOMVHaIbHOTO BPEMEHHOIO Ananaso-
Ha.
5.4.2 OnpepeneHne aMnanTyAHO-4acTOTHOI XapakTepUCTUKM
N3mepuTenbHas cuctema uam ee KOMMOHEHT NOABEPraTCA BO3AENCTBINIO CUHYCOMAaIbHOTO BXOAHOIO
CUrHana M3BeCTHON amnanTyabl (06bIYHO HA HU3KOM YPOBHE), U NPU 3TOM U3MEPSETCS BbIXOAHOW curHan. JaH-
HOB M3MepeHne MOBTOPSIETCA B COOTBETCTBYHOLEM AnanasoHe 4acTtoT. OTKNOHEHWE MacLITabHOro koaddu-
LMeHTa OLEeHMNBAIOT B COOTBETCTBUU C YKa3aHHOW Bbiwe dopmynoit (5.4.1).
5.4.3 MeToj cpaBHeHUs cepTUuPULMPYyeMOlt UMNY/IbCHOW M3MEepUTeNIbHOW CUCTEMbI Hanpsxe-
HUS C 3TA/IOHHBIM UMNY/IbCHBIM HanpsXeHnem
CpaBHEHUS C 3TA/IOHHBIM UMMYJ/TbCHbIM HANpPsHXeHnem nNpu onpeAeseHnn MacliTabHoro koadhduumneHTa
cornacHo 5.2 ncnonb3yloT B Npegenax HoM1HabHOro BPEMEHHOTo AnanasoHa 1 3aTem MpPou3BOAAT OLEHKY
GlofpKeTa HeonpeaesleHHOCTU HaNPSHXKEHNA Y BPEMEHHbIX NapaMeTpoB U3MEPEHUs cornacHo chopmyne 5.4.1.

NMpumeyaHune — [lononHuTENbHAs MHAOPMALWS MO ONpPeAesieHUd U OLeHKe NepexofHbIX XapakTepucTuk
npeAcTaBiieHa B NpUIoxeHun B.

5.5 KpaTtkocpouHas cTabunbHOCTb

K ncnbiTyeMoil M3MepuTesibHOW cucTeMe AO0/IHKHO HemnpepbiBHO (MW B Ciyvae MMNY/bCHbIX UCMbITa-
HWUIi — co cneyndULMPOBaHHON YacTOTON NPUIOXEHUS) NPUKNaAbIBATLCA MakCUMasibHOE HanpshkeHue crne-
uucmuMpoBaHHOro AuanasoHa W3MepeHWs B TeuyeHwe nepuoja, COOTBETCTBYIOLLEro npeAnosaraeMomy
NpUMeHeHN0. MacluTabHbIi KO3 ULNEHT AO/HKEH GbITb U3MEPEH A0 NOAAYN HANPSHXKEHUS U Cpasy Xe nocne
CHATUA HanpshkeHus (B npegenax 10 MuH).

MpumeuaHue 1— VcnbiTaHNe KPATKOCPOUHOI CTABUIBHOCTM NpeHa3HAUYEHO A5 NPOBEPKU B/IMSIHUS CaMo-
Harpesa npeoﬁpaaoBaTeanoro yCTpOﬁCTBa.

NMpumeuyaHune 2 — MNepuos nojaun HanpsxeHUs: He AO/KEH NpeBbIIATL paGoyee BPEMs IKCNayaTaluum, Ho
MOXET 6bITh COKpaLLeH A0 Nepuoaa, 4OCTATOYHOrO A AOCTUXKEHNS TEMNepaTypHOro paBHOBeCHs.

Pe3ynbTtatom ucnbiTaHua ABNAETCA OLeHKa U3MeHeHNs mMacluTabHoro KOGde)MMMeHTa B npenenax spe-
MEHU NPUNOXEHUA HaNpsXXeHNsA, KOTopas BblpaxaeTcs HeonpeaesieHHOCTLI0 Mo Tuny B 1 oueHnBaeTcsa Kak

-1
A
rae F*, m — MacwTabHble K0athPrLMEHTbI, onpefeneHHble [0 U NOC/e UCNbITaHUA KPaTKOCPOUHOI cTa-
6UNBLHOCTH.

5.6 JonrocpoyHas cTabunbHOCTb

[na NpoAo/IXMTENbHOTO BPEMEHHOTO MHTEpBasa Ao/KHa BbiTh paccuMTaHa 1 oLeHeHa [0/rocpoyHas
CcTabunbHOCTb MaclTabHoro KoadhuumeHTa, kKoTopas 06bIYHO OLEHMBAETCA pacyeToM HeonpeaeeHHOCTU
3a nnaHvMpyemblli nepuod akcnayataummn (06bI14HO [0 cnegytoueid kanmbposku), Tuo (Tur/UIAIMA. OueHka
[l0/MKHa 6bITb OCHOBaHA Ha AildaHHbIX NPOM3BOANTENA NN pe3yfibTaTtaxX Cepun 3KCNIyaTaunoHHbIX UCTIbITAHWUA.
Pe3ynbTaToM OLEHKN ABAAETCA CTeNeHb M3MEHEHUS MPUNUCAHHOro MacwTabHoro koathdumumneHTa. laHHas
OLeHKa BXOAUT B CTaHAAPTHYIO HeonpeaeneHHoCTb no Tuny B

£1-i
F, 2T,

roe F, n F2— macwtabHble koahuumeHTsl ABYX NOCAeA0BaTe IbHbIX 3KCNIyaTauMOHHbIX UCTbITAHWIA 3a ne-
pvofn BpemeHn oT 7, o Tr
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B cnyvasax, korga AOCTYMNHbI pe3ynbTaTbl HECKOMbKUX 3KCnayaTauMoHHbIX UCMbITAHWUNA, gonrocpo4vHas
CTabUNbHOCTb MOXET ObITb oxXapakTepmnsoBaHa COCTaB}'IFHOLIJ,eVI HeonpeaeneHHocT no Tuny A

roe F — pesynbTatbl MOBTOPHbIX 3KCM/lyaTalMOHHbIX UCTbITAHWA MacluTabHbIX KO3(ULMEHTOB:
Fm— cpefHee 3HaveHne macluTabHbIX KO HULMEHTOB;
Trean— CpepaHunii BpsMeHHOW MHTepBI/.

MpumeyaHune — 3a MHTEPBA UCMbITAHWS [ONFOCPOYHON CTABUIBHOCTU O6LIYHO MPUHUMAIDT OUH TOf,.

5.7 TemnepartypHasa 3aBUCUMOCTb

MacLTabHblii KO3DPULNEHT U3MEPUTENBLHON CUCTEMbI MOXET 3aBUCETb OT M3MEHEHMII TeMnepaTypsbl
oKpyxatoLLero Bosyxa. 310 BNUSHNE ONnpefenseTca aKCnepumMeHTasibHO nyTeM onpefeneHns MacltabHoro
koathpmumeHTa Npy pasNnyHbIX 3HAYEHUAX TeMnepaTypbl OKpYXaloLero Bo3ayxa M o6paboTkol AaHHbIX,
OCHOBaHHbIX HA 0COGEHHOCTAX ee KOMMOHEHTOB. Pe3ynbTaTbl UCNbITAHWUI MK pacyeToB cneayeT BKIYaThb B
nacnopT N3mMepuTenbHON CUCTEMBI.

Pe3ynbTaTtoM MUCMbITaHW NN pacyeToB SABASETCA OLEeHKa CTeNeHn N3MeHeHWi maclTabHoro koaddu-
LMeHTa B 3aBMCUMOCTU OT Temnepartypbl OKpyxKatoLero so3gyxa. pn aTom oTHoCcuUTeNbHas cTaHgapTHas He-
onpefeneHHoCTb Mo Tuny B oueHnBaeTca no popmyne

roe Fr — macwrabHblii Ko3hUUMEHT Npu 3aaHHOl TeMnepaType;
F — macwtabHbllii kK0adhPMUMEHT NpM TeMNepaType BO BPEMS KannbpoBKu.

MpumevyaHne 1— EcnuoTknoHeHne FToT F 6onblue, yem 1 %. TO pekomeHAyeTcsi NPUMEHUTL TemnepaTtyp-
HYI0 KOppeKUuo MacwtabHoro koadduuneHTa.

MpumeuvaHne 2— BnusHue camoHarpeaa OTHOCUTCA K UCMbITAHUIO KpaTKOCpOHHOVI cTabunbHoCcTU.

MpumeyvyaHne 3— MNonpaBoyHbIli TeMNepaTypHbIl KO3 MULNEHT, NPUMEHAEMbI K MacluTabHoMy Koaddu-
LMEHTY. UMEET CMbIC/T UCMO/b30BaTL ANS C/yYaEeB, KOraa TemMnepaTypa OKpYXaloLero Bo3yxa N3MeHseTCs B LMPOKOM
AvanasoHe. TemnepaTtypHas KOppekuus sABnsieTcs HeonpeaeneHHoCTbIo nonpaBoYHOro TemnepaTypHoro koaduuu-
€HTa U TaKkke MOXEeT 6blTb YUTEHA Kak cocTaBnsioLas HeonpeaeneHHoCTU.

5.8 3ddpekT 61M30CTH OKpYXaroLWwmnx 06 bEKTOB

M3meHeHns macliTabHoro koadduumeHTa npeobpasoBartens WM XapakTepucTuK W3MepuUTesbHOro
npnbopa us-3a athPeKToB 6,1M30CTU OKPYXaILLMX O6BEKTOB MOTYT 6bITh ONpefeneHbl N3MepPeHUaMN, BbINOs-
HEHHBIMU NPU Pa3/TMYHbIX PACCTOAHUSAX 3TUX U3MEpUTENEl A0 3a3eM/IEHHbIX Y HAXOAALLMXCA N0 HANPSXEHU-
€M KOHCTPYKLWNA.

Pe3ynbTaToM MCNbITaHUS ABNSIETCA OLEHKA CTeNeHN U3MEeHeHWA MaclTabHoro koaddmumneHTa, KoTo-
pasi MOXeT 6bITb BblpaXkeHa COCTaBAsAoLWell cTaHaapTHOW HeonpeaeieHHOCTU No TNy B u paccunTaHa no

chopmyne

-1
A

roe Fmet v Fmin— MaclutabHble KO3dhhMUMeHTb NPY MakcManbHOM U MUHUMATIbHOM PacCTOSIHAN 0 4PYTUX
06bEKTOB.
n punmedaHune 1 — PasnnyHble 3Ha4YeHns MBb MoryT 6bITb AaHbl ANA pasHbIX AnanasoHoB paCCTOﬂHVIVI.

MpumeuyaHue 2— HekoTopble UCMbITaTENbHbIE 1A60PATOPUN MOTYT BbIGPATh ANS cepTUdmKaLUM UX name-
PUTENbHBIX CUCTEM OAHO UM HECKOJSIbKO OMPEeAesieHHbIX PACCTOSHWIA UK AMana3oH PacCTOSHUIA.

5.9 TpoBepka BAWSHUS NPOrpamMMHOro o6ecrneyveHus

Cnoco6 06p360TKVI N OUEHKN U3MEPEHHbIX AaHHbIX C MOMOLLbK NporpaMmMHOro obecneyeHns MoxeT
oKasblBaTb B/WSAHWE Ha HeonpeaeneHHOCTb n3mepeHnsa. OueHka nporpammMmHoro obecneyeHus npounssognTcs
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nyTem aHanusa pesynbTaToB UCMbITAHWUSA C YCTAHOB/IEHHbIMU 3Ta/IOHHLIMW 3HAYEHUAMW. TeCcTOoBble AaHHble
AN UMMNYNbCHBIX HanpshxeHwli npegctasneHsbl B IEC 61083-2.

PesynbTaTom OLeHKMN ABNSETCA onpefenieHne cTeneHn BAUsSHMSA 06paboTku TECTOBbIX AaHHbIX, YTO Bbl-
paxaeTca cocTaBnawLeli US7 OTHOCUTE NbHOI CTaHAAPTHON HeonpeAeneHHoCTM no Tuny B.

5.10 PacueT HeonpeAesneHHOCTU MaclwTabHoro KoauymneHTa

5.10.1 O6wune NoNoXeHUs

Hwxe npeacTaBneHa ynpoLeHHas npoueaypa onpefeneHns pacluMpeHHoin HeonpeaeneHHOCT Npunu-
caHHOro mMaclutabHoro KoadhduuymeHTa F nameputenbHoi cuctembl. OHa OCHOBaHa Ha HECKOMIbKMX AonyLe-
HUAX. KOTOpble B OO/BLINHCTBE CrlydaeB MOryT ObiTb MPaBOMEPHbIMU, HO AO/MKHbI ObiTb NOATBEPXKAEHBI B
Kaxgom oTAenibHoM cnydae. OCHOBHblE JONYLEeHNS:

a) HeT B3aMMHOI 3aBMCUMOCTU MEXAY U3MePSeMbIMU BEMMUMHAMM;

b) npepgnonaraeTcs, YTO CTaHAapTHblE HEOMNPeAeNeHHOCTH, paccyuTaHHble MeToAoM no Tuny B, umetot
NPSIMOYTO/bHbIV (DaBHOMEPHbIA) 3aKOH pacnpegenerHus;

C) HambonbluMe Tpu cocTaBnsAoLMe HeonpeaeneHHOCTU B BlogxeTe HeonpeAeneHHOCTN UMEelT Npu-
6/1M3UTENTbHO paBHOE 3HaYeHue.

3TV gonylieHns no3BOMAT NMPOM3BECTU Npoueaypy OLEHKU pacluvpeHHON HeonpegeneHHoCcTU mac-
wTabHoro koathgmumeHTa F kak Nnpu KannbpoBKe M3MEPUTENbLHOI CUCTEMbI, TaK 1 NPY ee UCMO/Ib30BaHUN A5
npoBeAeHNs N3MePEHWIA.

PaclumpeHHas HeonpeAeseHHOCTb KaimbpoBKM cKnagblBaeTcs U3 HeonpeAeNeHHOCTN 3TaIOHHOW
N3MepUTEsIbHOW CUCTEMbI N HA/IMUUA APYTUX BANSIOWMNX BEIMYMH, TakuX, Hanpumep, kak cTabuibHOCTb aTa-
NIOHHOW U3MepUTesIbHOW CUCTEMBI U ee KIMMaTnyeckas cTabunbHOCTb BO BPEMS KalMOPOBKY.

B cBOto o4epefb, paclumpeHHas HeonpegeneHHoCTb n3meperns Uv onpeaenseMoii Be/IMUnHbI cknagbl-
BaeTCH W3 HeonpeAe/IeHHOCTN KanMbpoBK/M MacwTabHoro koaduureHTa cepTunLMpPoBaHHON N3MepuTe b-
HO CMUCTEMbI WU HaNMuMa LpYIUX BAUSIIOWMX BEMMYMH, NpefcTaBneHHbix B 5.10.3. Takmx, Hanpumep, Kak
CTabubHOCTb CepTUMLNPOBAHHOW N3MEPUTENBHOW CUCTEMbBI U ee KnMaTnyeckas cTtabuibHOCTb BO BpEMS
N3MepeHns, NOCKOIbKY 3TN (hakKTopbl, Kak NpasBuso, He yunTbiBalOTCA B cepTudnkare kanmbposku (kanmbpos-
Ka MpoBOAMUTCA NPU HOPMasIbHbIX YCNOBUSAX).

[pyrne metopbl OLEHKM HeonpeneneHHoCTN ykasaHbl B PykoBoactee ISO/IEC Guide 98-3, a Takke B
npunoxeHuax A n b.

5.10.2 HeonpefeneHHOCTb KaIMbpOBKHM

OTHOCKTEeNbHAsA pacluMpeHHas HeonpeneieHHOCTb KannbpoBkM MacliTabHoro koadduumneHTa ceptu-
dmumpyemoit n3meputenbHoit cuctembl Uea paccumTbiBaeTCa U3 HeonpeeneHHOCTU 3TasIOHHOW usmepu-
TeNbHON cMCTeMbI U HeonpegeneHHocTel no Tuny A 1 no Tuny B. npefcTaBneHHbIX B HACTOALEM pasfene.

rae K =2 — koahduumeHT oxBaTa 4Nns npubamsnTenbsHo 95 %-Hoi BepOATHOCTM M HOPMasIbHOTO 3aKoHa pac-
npegenexus;
Urel— cyMmMapHas cTaHfjapTHas HeonpefeneHHOCTb MacluTabHoro koadurumneHTa aTaioHHON n3Me-
pUTENBHOW CUCTEMbI, ONpeAesieHHas Npu ee KaIMbpoBKe;
WA— HeornpegeneHHOCTb Mo TUMY A. paccuMTaHHas npu onpeaesieHnun maclutabHoro koaouuymeHTa
cepTudULNPYyEMOl N3MEPUTESTBHON CUCTEMBI;
ufi0 — cocTaBnsawWwas cTaHfaPTHON HeoNpeAeNeHHOCTH OT HEJIMHENHOCTY, BbiSIBIEHHAS B X04e Kanno-
pPOBKM MaclTabHOro koachumumneHTa cepTunLMpyeMoil U3MepuTesibHOM CUCTEMBI (CM. 5.2);
MB/— cOCTaBAsOWME CyMMapHO CTaHAApPTHOV HeonpeeneHHOCTU macwTabHoro koadduumeHTa,
BbI3BaHHbLIE HIl BIVAIOLLEN BE/IMUNHONM 1 OLLEHMBAEMbIE, KaK COCTaB/AOLWMNE HeoNpeaeNeHHOCTH
no Tuny B (npunoxenue A). Bce 3T cocTaBnsiolme OTHOCATCA K 3Ta/IOHHOW M3MepUTEeNbHOW
CUCTEME U UCXOAAT OT ee HeNIMHEWHOCTMN, KPaTKOCPOUHOW U JONTOCPOYHON HeCTabunbHOCTU 1
APYTX BANSIOLWMX BENNYNH, 1 ONpeaensanTcs 1M60 nocpeAcTBOM AONONHUTEbHbBIX U3MEPEHWIA,
NNGO OLLEHKON NO APYrMM UCTOYHMKAM AaHHbIX B COOTBETCTBMM € 5.3—5.9.
HeobxoAvMMO Takke yunTbiBaTb (DaKToOpbl, BAUAIOLLME HAa CEpTUDULMPYEMYIO U3MEPUTENBbHYIO CUCTEMY,
Takne Kak ee [JONTOCPOYHasa CTabunbHOCTL 1 pa3peLuatolias CnoCo6HOCTb U3MEPEHUS, ECNIN OHU UMEIOT Cy-
LLLleCTBEHHOE 3HaYeHNe B XOfe ee KarmbpoBKU.
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MpumevyaHne — Ecnn kannbposka NPOBOAUTCA Ha MOSIHOM ChMeundULMPOBAHHOM AnanasoHe WU3MepeHus
(cm. 5.2.1.2), OTAENBHOTO UCMbITAHUS HA NINHENHOCTL He TpebyeTtcsa (cm. 5.3).

B cnyuasx, korga nepeyncnerHble Bbille AOMYLLEHUS He MPYMEHWUMbI, UCMOMb3YI0T METOAbI, yka3aHHble
B NPWIOXEHUN A. Un, ecnu Heobxoanmo, MeToabl, ykasaHHble B PykoBoacTee ISO/IEC Guide 98-3.

KonunuectBo N cocTaBnsoLwmx HeonpeaeneHHOCTU No Ty B MOXEeT oT/iMyaTbes 415 pasHbIX TUMNOB UC-
nbiTaTeNbHbIX HANPSHXEHW (pa3gensl 6—9). MogpobHas MHdopMaLMa No COCTaBASAOWMM HeonpeaeneHHoc-
™ no Tuny B faHa B COOTBETCTBYIOLLMX pa3genax.

Ecnn macwTabHblii KoahuuneHT cepTudmmpyemMoii n3mepuTenbHOW CUCTEMbl paccymTbiBaeTcsa U3
KoathhuLMEeHTOB ee KOMNOHeHTOB (5.2.2), TO cTaHAapTHas HeonpefeneHHOCTb Ka/MOpoBKM KOMMOHEHTOB
[oMmKHa 6bITb 06begnHEHA C HeonpeaeNeHHOCTAMU, BbISBIEHHbIMUW A/151 YCNOBWIA aKCnyaTauum usmepuTenb-
HOIN CMCTEMbI 1 ee OKpyXatoLein cpefpl (CM. Npunoxexune A).

5.10.3 HeonpepeneHHOCTb U3MeEPEHUS NPU NPUMEHEHUN CePTUMULMPOBAHHOR N3MEpPUTENbHOW
cucTeMmsl

Monb3oBatenb cepTUULMPOBAHHON N3MEPUTENBHOM CUCTEMbI HECET OTBETCTBEHHOCTb 3a OLIEHKY pac-
LUIMPEHHOI HeonpeeneHHOCTN N3MEPEHUST 3HAYEHNA NCNbITATENBHOIO HANPSXXEHUS, a Takke Npu KanmbpoBke
APYTUX, MEHee TOYHbIX U3MEepPUTENbHbIX CUCTEM, U eC/IN AaHHasA oueHKa OyfeT AaHa 4nsa 4pYroro guanasoHa
YCNOBUWIA N3MEPEHNSA, OT/IMYHOTO OT YKa3aHHOro B cepTudukare KanmbpoBku cepTUdULUPOBAHHON n3mepu-
TeNbHON CUCTEMBI.

OTHOCUTE/IbHYIO paclUMpPeHHY HeonpeaenieHHOCTb N3MEePEeHNs 3HAYEHNA UCMNbITaTeNbHOro Hanps-
XeHusa Uu paccunTbiBaloT U3 CyMMapHOl cTaHAapTHOW HeonpeaesIeHHOCTU NPUNMCAHHOro MaclTabHoro
KoadhduumeHTa, onpesenieHHOro npu kannbpoBke cepTUULUMPOBaHHOK N3MEPUTENbHON CUCTEMBI, U U3
[OMOMTHUTENbHBIX COCTaBAAKLWMNX HEONPeAENeHHOCTH No TUNy B, kak 3TO pa3bACHEHO B HACTOALWEM pas-
aene.

roe K = 2 — koahdumumneHT oxsaTa Ana Npuéan3nTensHo 95 %-1oii BEPOATHOCTU 1 HOPMasIbHOTO 3aKoHa pac-
npegeneHus;

UM — cymmapHas cTaHgapTHas HeonpefeneHHOCTb U3MEepPEeHUst C NMOMOLLbIO NPUMEHAEMON cepTudu-

LIMPOBAHHON M3MepUTENbHON CUCTEMbI, AECTBUTE/IbHAS B TEYEeHWe 3anjaHupoBaHHOMoO Bpeme-
HW UCMO/Ib30BaHUA, HanpuMep HTepBasia BpEMEHN MeXy KannbpoBKkamu,

no(— cymmapHas cTaHgapTHas HeonpefeneHHOCTb MacluTabHoro koadduymerTa cepTudnLMpoBaH-
HOI1 M3MepUTENbHOI CUCTEMBI, ONpeAesieHHast NPy ee Ka/IMGPOBKE;

VB.— COCTaBNAKOLIME CyMMapHO CTaHAapTHOW HeonpeneneHHOCTM MacwTabHoro koadduumeHTa
CepTUMULMPOBAHHON N3MEPUTENBbHON CUCTEMBI, Bbi3BaHHbIE /-0 BAMAOLWENA BeMUNHOW (dhak-
TOPOM) 1 OLeHVBaeMble, Kak cCocTaBsoLWwme HeonpeaeneHHocT no Tuny B. 3tn coctasnsowme
OTHOCATCS K HOPMaJ/IbHbIM YC/TOBMSIM 3KCMyaTaunm cepTmuLmMpoBaHHoli N3MepuTenbHON cuc-
TEeMbl U UCXOAAT OT €e HeJIMHeNHOCTMN, KpaTKOCPOUYHOI 1 A0NTOCPOYHON HECTABUNBHOCTH U ApY-
TMX BAUSIOWMX BE/IMYUH, W ONpeaenstoTcs /iMb6o NocpefcTBOM AOMOSHUTENbHbIX U3MEPEHWH,
60 OLEHKON No APYrMM UCTOYHMKAM aHHbIX B COOTBETCTBUM € 5.3—5.9.

Takke HeobXxoAMMO yunTbiBaTb (DAKTOPbI BIMAHUS, KOTOPbIE MOTYT OTHOCUTBLCS W K UCMbITYEMOW N3Mepw-
TefIbHOI cucTeme Npu ee KanbpoBKe C NOMOLLbIO CePTUNLMPOBAHHON N3MEPUTENBHON CUCTEMBI, HanpuMep
Takue, kak ee paspeluaroLias crnocobHOCTb M3MepPeHusl, CTabubHOCTb M Ap.. €C/IM OHW UMEKT CyLLeCTBEHHOE
3HayeHune nNpy U3MepeHnn 3alaHHoro napameTpa.

MpumeyvyaHne — CepTudukar kann6poBKM MOXET cofepxaTb kak MHopmMaLuuio No HeonpeaeneHHOCTU Ka-
nm6poBkn UNf. Tak M 3HaYeHne OTHOCUTENbHON pacluMpeHHOl HeonpeaeneHHOCTV N3MEPEHNS UCTbITATENBHOTO Hanpsixe-
HWst Um B criyyaB, KOTAB cepTuduuMpoBaHHas U3MepuTesbHas cuctema WCnonb3yeTcst Ans NpeAnucaHHbIX YCnoBuil
npUMeHeHus.

B cnyyae, korga nepeuncneHHble B 5.10.1 fonyLEHNs He NpuemMIembl, UCNOb3YIOT METOAbI, yKa3aHHble B
NPUIOXKeHUN A, U1, eciv HeobxoanMMo, MeTofbl, ykasaHHble B PykosogcTse ISO/IEC Guide 98-3.

Konunyectso N cocTaBnsioLMX HEONPELENEHHOCTY MO TUMY B MOXET 0TMYaThCA A5 pasHbIX TUMOB UC-
nblTaTe/IbHbIX HANPSXEeHW (pasgenbl 6—9, napameTpbl HAMPSHXKEHNA U BPEMEHHbIE NapameTpsbl).
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5.11 PacueT HeonpeaeseHHOCTN N3MEPEHNA BPEMEHHbIX NnapaMeTpoB (TONbKO AN

UMMNYNbCHOTO HaNPsXXeHus)

5.11.1 O6wwme nonoxeHus

CepTudmuvpoBaHHas M3MepuTesibHas cucTeMa MMMNYbCHbIX HANPSHKEHUIA [O/MKHA U3MEPATb BPeMeH-
Hble napameTpsl (I7,. T2, 7p Tc) B yka3aHHbIX Npefenax HeonpeaeeHHoCTU Npu yCioBum, 4To n3mepsiemblii na-
pamMeTp HaxoguTCa BHYTPU ee MNpefnucaHHOro HOMUWHa/IbHOTO BPEMEHHOro AuanasoHa. [ns BpemeHu
HapacTaHus (47MTeNbHOCTM NepegHero) poHTa Takum 06bIUHO SIBNAETCSH ero HOMUHa/bHbIA BpeMeHHol ana-
na3oH BPEMEHW HapacTaHus (4MTeNbHOCTU NepeaHero) poHTa. KkCnepumeHTaslbHOe NoATBEPXAEHNE n3me-
PEeHVSA BPEMEHHbIX XapakTEPUCTUK MOXET ObITb AOCTUMLYTO NM60 METOAOM C/NYEHUA, IMGO NOKOMMNOHEHTHbIM
mMeToAoM. Takke AaHHOe NoATBEPXAEeHNe MOXEeT OblTb AOCTUIHYTO pacyeTHbIM METOAOM C MCMO/b30BaHNEM
MeToAa CBepPTKW, OCHOBAHHOTO Ha aKCNepyvMeHTalbHON NepexoaHoii xapakrtepuctuke (npunoxexnns B u ).

OcHoBHas npoueaypa OLeHKN BPEMEeHHbIX NapaMeTpoB U UX HeonpeaeneHHoCTeln gaHa AN BpeMEHM
HapacTaHua (4IMTeNbHOCTU NepeaHero) poHTa N.onpeAensaeMoro MeTogom CAnyeHns (CM. NpuMep B pas-
dene B.3). Takas xe npoueaypa OLeHKN Takke npuemnema u 4aa Apyrux BpeMeHHbIX NapaMeTpos.

MpumMmeuyaHune — CnegyeT NOMHUTb, YTO OLEHKY pe3y/ibTaTOB HeonpeneeHHOCTU BPEMEHHbIX NapameTpoB
AakwT B abCoNIOTHBLIX 3HAYEeHUAX HeonpeneneHHoCcTun.

5.11.2 HeonpeAeneHHOCTb BPEMEHHbIX NapaMeTpPOB Npu KannbpoBke cepTuduunpyemoin nsme-
pUTENBHOI CUCTEMDbI

Bpemsa HapacTaHus (AAMTeNbHOCTb NepegHero) ppoHTa I, Npu KONNYECTBE N UMNYNbCOB HaNPSHXKEHW
cnepyeT oUeHMBaTb A5 UCNbITYeMoi (Kanmbpyemoit) cepTudpmumpyemoii n3mepuTenbHOR cucTemsl, 0603Ha-
YeHHOI X. No 3Ta/IOHHON U3MEPUTENLHON cucTteme, 0603Ha4YeHHOW N, O4HOBPEMEHHbLIM U3MEpPEHEM napa-
meTpa. lpu 3TOM TOYHOCTb 3TaSIOHHON W3MEpPUTENbHON cucTembl JO/MmKHa ObiTb TakoBa, 4TOObI ee
NOrPeLIHOCTb MOXHO ObISI0 He yunTbiBaTb (CM. NpumedaHue 3). CpefHee 3HaveHne pesysbTara NorpeLwHoCcTy
BPEMEHV HapacTaHusa (4IMTeNbHOCTU nepefHero) YpoHTa paccunTbiBaOT Mo hopmyne

a cpefgHekBajgpatndyeckoe CtaHgapTHOE OTK/IOHEHME 3TOro pesysnbTata paCcCyYMTbiBAKOT MO cbopmyne

roe AT, ,— /-9 pasHOCTb BPeEMEHW HapacTaHus (4IMTeNbHOCTM nepeaHero) hpoHTa, U3MepeHHas cuctema-
My X 1 N.

MpumevyaHune 1— O6bIMHO CHUMAIOT He 6onee N = 10 HE3aBUCUMbIX Pe3y/ibTaToB.

NMpumevyaHue 2— Bob6uem cnyyae BpeMsi HapacTaHua (41UTENBHOCTb NepeAHero) hpoHTa OLEHUBAKT No
TEM Xe 3aperucTpupoBaHHbIM pesynbtataMm X U N. UCNONb3yeMbIM U 4151 OLEHKU aMNAUTYAHbIX 3HAYeHUii Npy onpegene-
HUKM MacwTabHoro koadduunenTa (5.2.2).

Mcnonb3ys nonyuyeHHoe 3HauyeHue s (J/17,), BbIUCAAIOT CTAHAAPTHYIO HEONpeaeneHHOCTb No Tuny A

CnuyeHve NPOBOAST HA COOTBETCTBYHOLLLEM YPOBHE HaMpshKeHWsi ¢ (QUKCMPOBAHUEM HE MEHEE ABYX 3Ha-
UeHUil BpeMeH HapacTaHus (4/IMTeNLHOCTU NepesHero) (hpoHTa, BKIKYAIOLWMX MUHUMATbHBIE N MAaKCUMalb-
Hble 3HaYeHusi I, 41151 HOMVMHA/IbHOTO BPEMEHHOTO AMana3oHa, B KOTOPOM CEPTUCULMPYIOT U3MEPUTESTbHYIO
cucTemy. Takke MOXHO A06aBUTb AONOMHUTENIbHOE 3HaueHne T. B cpeaHeli Touke HOMWHaIbHOTO BPEMEHHO-
ro AvanasoHa. CTaHaapTHas HeonpeaeNeHHOCTb Mo TUNy A U3MepeHUsl BpeMeHHOro napameTpa ecTb Hau-
Gosbllee 3HAYEHWE OTAENbHbIX CTaHAAPTHbIX HEONPEeAENEHHOCTEl, NoNyUYeHHbIX AN pasHbIX 3HauYeHuit T,.
ONsi KaXX[oro oTAeNbHOTO 3HaueHus I, no hopmyne, NPUBELEHHON HUXE, PACCUMTLIBAIOT CPEAHIO NorpeLw-
HocTb AT, r O606LLeHHOE CpeHEE 3HAUYEHME MOFPELLUHOCTM NMPU MT 2 ONpeaesnseTcs Kak
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MakcumasnbHyt0 pasHOCTb MeXAay OTAeNbHbIMKW 3HaveHuamu A, © ux cpefHuM 3HadyeHnem AT Il uc-
nonb3yloT AN1A onpefeneHns HeonpeaeneHHocTy no Tuny B e no hopmyne

1 T

MpumeuaHne 33— Bocobom cnyyae aTasioHHaa nsmeputensHasa cuctema N Takke MOXET 6bITb OXapakTepu-
30BaHa ee cpefHVM 3HaYeHNeM NOrpeLlHOCTY BpEMEHW HapacTaHnsa (411MTeNbHOCTU NepeaHero) hpoHTa, onpeaensieMbim
AT ,rBfe COOTBETCTBUY C ee CepTUUKATOM KasIMBPOBKM B HOMUHA/ILHOM BPEMEHHOM AManasoHe.

[MonyyeHHylo B pe3y/sibTaTe NOrpeLIHOCTb Kanmbpyemoii cuctemsl X, npegHasHauyeHHon Ans n3MepeHus
BPEMEHUN HapacTaHusa (4MTeNbHOCTM NepeaHero) poHTa, paccunTbiBaloT No hopmyie

PacluvpeHHas HeonpeaeneHHOCTb KaIMGPOBKY BPEMEHHOro NapameTpa, T.e. NOJlyYeHHOro pesybTata
cpefHero 3HaueHusi norpeluHocTu 4 Ticd, onpegensietcs no gopmyse

roe ncal— cymmapHas cTaHAapTHas HeonpeAesieHHOCTb pe3yibTarta CpefHero 3HadeHs NorpewwHocTyn Bpe-
MEeHV HapacTaHus (4nMTenbHoCcTU nepegHero) dpoHTa AT Etkanmbpyemoli usmepuTenbHoOli crc-
TEMBbI;
K = 2 — koadppmumneHT oxaaTta ANa npubamsnTenbHo 95 %-Hol BEPOATHOCTM U HOPMaJIbHOTO 3aKoHa pac-
npegenenvs;

ura,— cyMMapHas ctaHjapTHas HeonpefesieHHOCTb pedysibTaTa cpefHero 3Ha4yeHus norpeLHocT Bpe-
MEHU HapacTaHus (gAUTeNnbHOCTN nepefHero) poHTa A7i«r 3TaIOHHOW N3MEpPUTENbHOW cucTe-
Mbl:

Wn— cTaHjapTHas HeonpeAeneHHoCTb No TUNy A pesynbTata CpefHero 3Ha4yeH1s norpewwHocTn Bpeme-
HW HapacTaHua (aNnTeNbHOCTV NnepefHero) hpoHTa AT, TKannbpyemoi cepTudmumnpyemoin name-
pUTENBHON CUCTEMBI;

B — cTaHfapTHas HeonpeAeneHHoCTb No TuNy B pesynbTata cpefHero 3HauyeHs norpewwHocTn Bpeme-
HW HapacTaHus (4UTeNbHOCTU NepeaHero) poHTa A [|T kanmbpyemoli cepTuduLmMpyemoii name-
pUTENBHON CUCTEMBI.

B HEKOTOPbIX Cyyasx MOryT GbiTb BaXHbIMU AOMNOMHUTE NbHbIE COCTABAAIOWME pacLUMPEHHON Heonpe-
AeneHHocTn Ucar 1 OHW A0/DKHbBI GbITh TakKe YUYTeHbl.

5.11.3 HeonpepeneHHOCTb U3MEPEHNS BPEMEHHbIX NapameTpoB Npu NpUMeHeHUn cepTuduum-
POBaHHOW N3MEPUTENbHOW CUCTEMbI

Monb3oBaTtenb cepTUULNPOBaHHON N3MEPUTENBHOWN CUCTEMbI HECET OTBETCTBEHHOCTD 3a OLLEHKY, C ee
MOMOLLIbIO, PaCLUMPEHHOV HeonpeaeneHHOCTU N3MepeHNs BPEMEHHbIX NapaMeTpoB UCMbITaTe/IbHOro Hanps-
XEHUS. a TaKkke, ecnn flaHHas oleHka byaeT gaHa ANs Apyroro guanasoHa yCc/0Buii U3MepeHus, OT/IMYHOTo OT
yKa3aHHOro B cepTudukaTe kasiMobpoBkM CepTUULMPOBAHHOK N3MEPUTENBHON CUCTEMBI.

n punmedyaHne — Ecnn pacwmnpeHHasa HeonpeneseHHoCTb Kaﬂl/lﬁpOBKVl BpeMeHHOro napameTtpa coctaBnsaeT
MeHbLe 70 % cneunduunMpoBaHHO pacluMpeHHol HeonpeaeeHHOCTH, yKka3aHHO B HacCTosALWeM cTaHaapTe, To. e 06Lwem
cnyyae, MOXeT 6bITb NPUHATO, YTO HeonpeneneHHOCTb VICI'IOJ'Ib3yeMOVI CepTVICbVILI'VIpOBaHHOI‘/'I V|3mep|/|Tean0|7| CUCTEeMbI
019 U3MepeHUsi BpEMEHHbIX NapameTpoB {*ABNsieTCA paBHOIA

PaclumpeHHas HeonpeeIeHHOCTb M3MEepPEeHUsl BpeMeHHbIX napameTpoB Uu BblYMCAsieTCs No chopmyie

roe uca(— cymmapHas cTaHgapTHasi HeonpeAeeHHOCTb pe3yibTata CpefHero 3HayeHns norpewwHocTy Bpe-
MEHUW HapacTaHus (4MTeNlbHOCTU nepegHero) opoHTa Nl I cepTUdMMpoBaHHOK N3MepuTenb-
HOW CUCTEMbI;
K =2 — Ko3hpmumneHT oxaarta Ans npubanm3nTenbHo 95 %-Holi BEPOATHOCTM M HOPMaJIbHOTO 3aKoHa pac-
npegenexus;
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ng/ — cocTtaBnsAoWas CyMMapHoi cTaHfapTHOW HeonpeAeeHHOCT BPEMEHHOTO napamMeTpa uMmnynbsca
1Cnosib3yemoi cepTunLPOBaHHON M3MepPUTE/bHON CUCTEMbI, BbI3BAHHASA HU BAMAOLWEH BENn-
UMHOW M oLEeHMBaEMas, Kak COCTaBNsOWAas HeonpeaeneHHOCTH o Tuny B. 3Tu cocTasnstoLwme oT-
HOCATCA K HOPMa/ibHbIM YCMOBUAM 3KCnyaTauuy cepTuduLMpoBaHHO N3MepUTENbHO CUCTEMBI
1 BbI3bIBAIOTCSA, Hanpumep, JONTOCPOYHON HeCTabubHOCTbIO, BIMSHMEM nporpaMmHoro obecne-
YeHNs 1 gpyruMu BAUAIOWMMN BeMYMHamMK (chaktopamu), a TaKkke BANSHUEM UMMY/bCOB, UMELo-
LWMX HecTaHAapTHY opMy. 3T cocTaBnsawWMe onpefensoTcs B cooTBeTcTBun ¢ 5.3—5.9 n
6a3npyroTca NM60 Ha JOMOMHUTENbHBIX USMEPEHNAX, MO0 Ha OLLeHKe No APYTM UCTOYHVKAM AaH-
HbIX. B HEKOTOpPbIX CAyYaaX yynTbiBalOT LONONHUTE bHbIE BAUSHUSA, TakMe Kak paspelueHune guc-
nnes npuoéopa:
Ubl— CymMMapHas cTaHgapTHas HeornpeaesieHHOCTb U3MePEeHUs BPeMeHHOro napamMeTpa UMMynbCHOro
HanpsKeHUs ¢ NOMOLLbIO CepTUNLMPOBAHHOWN N3MEPUTENBHON cUCTEMbI (AeliCTBUTENbHA TO/IbKO
B TeYEHMe 3arn/iaHUPOBAHHOrO BPEMEHU NMPUMEHEHNS).
B HekoTOpbIX Cry4asx Heob6XO0AMMO y4nTbiBaTb AOMOSIHUTE bHbIE COCTaB/AKLNE PACLUMPEHHON He-
onpegeneHHocTn npu pacyete Uu, Hanpumep Korga BpeMs HapacTaHus (4/1MTeNbHOCTb nepeaHero) poHTa
UMMybca HaMpsXXeHUs CoNpoBOXAaeTCs KonebaHnaMy Ha OpPoHTe.

NMpumeuyaHune — Korga cepTunumpoBaHHas W3MepuTeNibHas CUCTeMa UCMOJb3yeTcsl A/t U3MEPEeHUst UM-
MY/IbCHOTO HAMPSHKEHNS 6€3 UCKaXEeHMUI i POPMbI BOJTHbI, N3MEPSIEMbIV BpEMEHHOV napameTp I,,», MOXET 6bITb CKOPPEK-
TUPOBAH C NoMoLYblo nonpasku Al [M)*cooTBeTCTBYOLEMY BPEMEHHOMY NapameTpy.onpeseeHHOMY Npy KannbpoBke,

Joerr = - oI

AHanoruyHas npoueaypa MoxeT 6bITb UCNONb30BaHA NPU U3MEPEHNUMN APYTMX BPEMEHHbIX NapaMeTpoB.
OueHKa paclUMpeHHo HeonpeaeneHHOCTU CKOPPEKTUPOBAHHOIO BpeMeHHOro napameTpa T1oaTA0/1KHA Npo-
13BOAMTLCA B COOTBETCTBUM C NpuMepoM B.3 npunoxexus b.

5.12 VcnbiTaHusi Ha Bo3aeiicTBMe NoMex (cuctema nepefayv M3mMepsieMoro curHana u npuéop
O4NA U3MEPEHNA UMNYNIbCHOTO HaNpsXXeHns)

McnbiTaHve AOMKHO NPOBOANTLCS HA N3MEpUTeNbHON cucTeme npu ee 06bIYHOI KOHUrypauuu, T. e.
pacnonoXeHHbIX 6e3 N3MEHeHUsI 3a3eMIAOLL X NOAKMI0UYEHNI kabens n/unu cucteMbl nepegadn nsmeps-
€MOro CUrHana, Ho Npu 0TCOeAMHEHHbIX OT Hee kabesie Uu/u cucTemMe nepesaym M3MePSIEMOro cUrHana u
UX 3aKOPOYEHHbIX BXOAax. [py 3TOM Ha BXOZe U3MEPUTENbHOI CUCTEMbI CNefyeT co3faBaTb NOMexu, Ha-
Be/leHHble 3aBePLUEHHbIM Pa3psAL0M, BO3HUKAKLWMUM NPU UMMY/bCHBIX HANPSHKEHNSIX onpeaeneHHoii dop-
Mbl B XOZe NPOBEAEHUS BbICOKOBO/IbTHbIX WCMbITaHWiA. MoMexu Ha Bbixoge npubopa A0/MKHbI 6biTb
3apernucTprvpoBaHbl.

NMpumeuaHne — [lns 3awmTsl BbIXO4A NPeo6bpasoBaTe/ILHOTO YCTPOUCTBA (AEMUTENSI HANPSXKEHWS) OT ne-
peHanpskeHWii cnefyeT 3aKOPOTUTL BbIXOZ AENNTENs HANPsXKeHUs.

KoathhmumeHT nomex creayeT onpeaenaTh Kak OTHOLIEHME MaKCMMaslbHOM aMNaNTyAbl N3MepPeHHbIX
nomex K npeanosiaraeMoMy BbIXOHOMY CUrHay U3MepuUTe/bHO cucTeMsl, ecin 6bl Kabenb 1 cucTeMa ne-
peaauv M3MepsieMoro curHana 6bliM NOAKMIOUYEHbI M NPOBOAMIOCH 6bl U3MEPEHNE UCTbITATENIbHOTO Hanps-
XeHus.

Mpu6op cunTaeTCs BblAepPXaBLUIMM UCNbITaHWE Ha BO3AECTBME NOMEXU, eCivi MakCMMasibHas aMnunTy-
[la V3MepeHHoi noMexu MeHble 1 % npeanosiaraeMoro BbIXOAHOTO CUrHana U3MepuUTesbHON cucTemsl Npu
M3MEPEHUMN UCMbITATENIbHOTO HanpskeHus. Momexu cBbile 1 % A0NYCTUMbI TOSILKO MPU YCI0BUK, YTO 3TO He
OKasblBAET BANAHUA Ha pe3ynbTaT U3MepeHus.

5.13 WcnbiTaHns Ha ycToliunMBOCTbL NpeobpasoBaTesibHOIO YCTpOicTBAX NepeHanpsiXXeHunr

Mpeobpa3oBaTesibHOE YCTPONCTBO AO/HKHO BblAEPXMBATb UCMbITAHWUA HA YCTOWYMBOCTL K NepeHanps-
XEHUIO B YCNOBUAX CyXOW OKpyxatoLLleil cpefibl Npu BO3AEACTBAM HANPSKEHNSA C HOPMUPYEMBIM 3HAYEHUEM
Tpebyemoii yacToTbl nn/v OpMbl BOJIHbI.

NMpumeyaHue 1— PekoMeHAYeMblli ypOBEHb UCMbITAHUS HA YCTOWYMBOCTb K NepeHanpsikxeHuto coctaBnsiet
110 % HOMWHANLHOTO 3Ha4YeHWs paboyero HanpsHkeHUs. MeToAbl WCMbITAHWA Ha YCTOWYMBOCTb NpefjcTaBieHbl B
IEC 60060-1.

McnbITaHusi Ha yCTONUYMBOCTb A0/MKHBI ObITh MPOBEAEHBI B TO NOMSIPHOCTYW (MOMSIPHOCTSX), A5t paGOThI
B KOTOPOIi NpeAHa3HaueHa aKcnayarayus CUcTeMmbl.

23



FOCT P 55193—2012

VicnbITaHWsi Ha YCTOMUMBOCTbL K BNAXHOCTW U 3arpsisBHEHUIO OKpYXatoLLeli cpepl, eciu ykasaHo, NpoBo-
OAT B pamkax TUNOBbIX UCTIbITAHWIA.
MpuMmeuyaHune 2— [In3aitH N KOHCTPYKLUS NO60I0 KOMMNOHEHTA CePTUDULUPYEMON N3MEPUTENbHON CUCTEMBI

AO0JDKHbI 6bITb BbINO/IHEHbI TAKUM 06pa30M, 4TO6bI BblAepXaTb I'IpOﬁVIBHOI‘/’I paspag Ha 06bEKT UCNbITaHNs 6€3 N3MEeHeHNs
CBOUX XapaKTepuUcTuk.

6 l3mepeHre NOCTOAHHOIO Hanps>XeHus

6.1 TpeboBaHusa kK cepTUPULUUPYEMOI U3MEPUTENBHON cucTemMe

6.1.1 O6wme nonoxeHus

OCHOBHbIM Tpe6oBaHNEM K CeEpPTUNLMPYEMO N3MEPUTENBHON CMCTEME MOCTOAHHOTO HANPSHXKEHNSA AB-
nseTca n3MepeHue BesIMUnHbI UCMblITaTeNbHOro HanpsxeHus cornacHo IEC 60060-1 (cpefHee apudmeTmyec-
Koe 3HaueHue) C pacLuMpeHHoi HeonpeaeneHHocTbio Uu < 3 %.

Mpeaensbl HeonpeaeneHHOCTY He [OMKHbI ObITh MPEBbIWEHbI NPY My/IbCaLNAX, BEMYMHA KOTOPbIX HaxXo-
ANTCA B rpaHuLax, ykasaHHbix B IEC 60060-1.

MpumeuyaHune — CnegyeT 06paTUTb BHUMAHNE HA BO3MOXHOE NMPUCYTCTBNE COCTABAAIOLMX NEPEMEHHbIX Ha-
NPSXEHNIA, NPOHUKAKOLWNX B U3MEPUTENIbHYIO CUCTEMY U BO3AENCTBYIOLMUX HA NOKa3aHWs U3MepuTenbHOro npuéopa.

6.1.2 CocTaBnfouwmne HeonpegeneHHoCcTn

Lna cepTudhmumpyemMoil 3mepuTenbHON CUCTEMbI HANPSXKEHNUA NMOCTOSAHHOTO TOKa PacLUMpEeHHY He-
onpefeneHHocTb n3meperHnsa Uu oLeHuBatoT ¢ KoadhduLumeHToM oxBara Aas npumepHo 95 %-Holi BeposTHOC-
T cornacHo 5.10.3 u npy Heo6xoAMMOCTM — B COOTBETCTBMM C npuioxeHusamn A n B. McnbiTaHus,
nNpoBOAVMbIE A/1A BbISB/IEHUSA COCTaBNALWMNX HEONPefeNeHHOCTU, KOTopble, KaK NpaBuio, AO/MKHbI YYUTbI-
BaTbCA, 0606LeHbl B TabnuLe 1. B HEKOTOPbLIX C/iyYasx MOryT NPOABAATLCA APYyrue A0NOMHUTE NbHbIE COCTaB-
naowme HeonpeneneHHoCTH, KOTOpble Takke MOryT ObiTb BaXHbl, Y OHU [O/MKHbI OblTb TOXE YUTEHbI.

6.1.3 TpeboBaHus k npeo6pa3oBaTe/lbHOMY YCTPOWCTBY

MpeobpasoBaTesibHOE YCTPONCTBO A1 HAMPSHXKEHWNA NOCTOSIHHOTO TOKa 06bIYHO NpeAcTaBfseT co-
60V Pe3NCTUBHbIN fennTenb HanpPsXeHna nnu n3mepuTesibHoe cConpoTuBeHVe (BbICOKOBO/IbTHBIN pesunc-
TOP) W AO/HKHO 6bITb BbINO/IHEHO TakvuM 06pa3oMm, 4TO6bI MOXHO 6bIf10 6bITb YBEPEHHBLIM, YTO TOKN YTEUKM
No NOBEPXHOCTY €ro BHELLHER N301ALUN 0Ka3biBalT HE3HAYNTEIbHOE BAIUSHWE HAa HEONpPEeaEeNeHHOCTb 13-
MepeHus.

MpumeuyaHue — [Insa TOro 4yto6bl 6GbITb YBEPEHHBIM, YTO B/IMSIHUE TOKA YTEUKM SIBJISSETCS HECYLLECTBEHHBIM,
Heo6X041MO, UTOGbLI U3MepsieMblii TOK 6bi1 Gonee 0.5 MA NPy HOMUHANBHOM 3HAYEHUN HaNPsKEeHUs.

6.1.4 AnHamunyeckne xapakTepucTuku

LnHamnyeckne xapakTepucTUKn cepTunLMpyemMoin n3mepuTesbHOW CUCTEMbI HaNPSXEHUA NOCTOAHHO-
ro Toka ANS U3MepeHns KonebaHunii HanpsHXeHNs NOCTOSIHHOTO TOKa JOCTATOYHO BaXHbI.

Mpn n3mepeHnn HanpsHKeHNA NMOCTOSAHHOIO TOKa, KOTOPOE PacTeT N CHUXaAETCSA CO CKOPOCTLIO NopsAKa
1% ucnbITaTe/IbHOTO HANPSHXKEHUS B CEKYHAY, NOCTOSIHHAS BPEMEHMW BbICOKOBO/IbTHOW M3MEepUTENBHO cucTe-
Mbl He fo/mKHa npesbiwaTts 0.25 c.

n punmevyaHne — O6blUYHO I'IpVI60pr, ncnosnb3yemble ona nsmepeHuna 3HAYeHWIt ucnbiTaTeNbLHOrO HanpsaXxeHua
NOCTOSAHHOTO TOKa (T. €. CpefHero apuMeTMYeckoro 3HaueHus ), He NOABEPXEHbI BANAHMIO MPUCYTCTBYIOLWMX NyNbCcaLUnii.

OfiHaKo, eCNN UCNOMb3YTCA NPUBOPbLI CO CKOPOCTHON NEPEAATOUHON XapakTepUCTUKON, MOXET BO3HUKHYTb Heo6Xoau-
MOCTb Y0CTOBEPUTLCA B TOM. YTO NyNbCaUUN He OKa3blBalOT CYLLECTBEHHOTO BAUAHWUA HA U3MEPEHUS.

B cnyuae, Korga npu npoBeAeHur UCNbITaHWii B YCNI0BUAX 3arpsisHeHNst TpebyeTca U3MepeHne KpaTko-
BPEMEHHOro NafeHnsi HanpshKeHWsl B NEPEXOAHOM pPeXMME, MOCTOSIHHAS BPEMEHU U3MepPUTENbHOV CUCTEMBI
[0/1XHA BbITb MEHbLUE, YeM OfHa TPeTb BPEeMEHU HapacTaHus NepexogHoro HanpshHKeHus.

6.2 MWcnblTaHUS U3MEPUTENBHOW CUCTEMbI MOCTOSIHHOTO HaNpshKeHUs

VcnblTaHns B COOTBETCTBUM C pa3fesiom 5. nepeuncrieHHble B Tabnuue 1, sBnawTcs 06s3aTesibHbIMU
Kak ons ceptudmkauum n3mMepuTenbHOM CUCTEMbI U €€ KOMMOHEHTOB, TaK U AJ/1s1 OLEHKM pacLUMpeHHON He-
onpefeneHHoCT! U3MEPEHUs, 3a UCKTIOYEHEM NpeaCcTaBNeHHbIX B 4.4.2.

PesynbTaTbl TUNOBbLIX U NPUEMO-CAATOUYHbIX UCMbITAHWUI MOTYT GbITb NOATOTOB/IEHbI HA OCHOBE JaHHbIX
npoussoanTens. Mpuemo-chaTouHble UCTMbITAHMSA C/ieayeT NPOBOANTL Ha KaXA0M 13 KOMMOHEHTOB.
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Ta6nuua 1— Tpe6oBaHus, NpeabsBAsiEMble K UCMbITAHUSAIM CepTUdULMPyemMoii 3MepuTenbHO cucTeMbI Hanps-
XEHUS MOCTOSIHHOTO TOKA

TunoBble Mpuemo-caaTouHble  SkCn/yaTalpoHHble  SKCMyaTauyoHHble
Tvn ucnbiTaHusa p A arauy varauy
UCTIbITaHNA UCTbITaHNA UCMbITaHNA NpOoBEPKU
OnpepgeneHne MacwTabHoro 5.2
KoadhpumumeHTa npu Kannbpoeke
MpoBepka MacliTabHOro Ko- 6.3
athpuumeHTa
MpoBepka JfIMHENHOCTH, CM. 5.3 5.3
npumeyaHue 2 (ecnn npuMeHnmo)
lMpoBepka AMHaMUYeCKNX Xa- 5.4
pakTepucTmk
MpoBepka KpaTKOCPOYHOW cTa- 5.5
61NbHOCTU
MpoBepka [0/TOCPOYHOIA cTa- 5.6 5.6
6UnbLHOCTN (ecnn npumMeHnmo)
MpoBepka BAMAHUA Temnepa- 5.7
Typbl OKpyXatoLein cpegbl
MpoBepka agphekta 651M30CTH 5.8 5.8
OKpyXalLmx 06beKToB, CM. Npu- (ecan NPYMEHUMO) (ecnu NpUMeHNMO)
MevaHue 3
lMpoBepka BAUSAHWMA Nporpam- 5.9
MHOro obecneyeHus (ecnn npumeHnmo)
WcnbiTaHne Ha yCTOMYMBOCTb 5.13 5.13
npeo6pasoBaTeNibHOrO  yCTpOIi- (ecnn npumeHnmo)
CTBa B YC/IOBUSAX CyXOWi OKpyXato-
weli cpeapbl
WcnbiTaHne Ha yCTOWYMBOCTb 5.13

npeo6pasoBaTeNibHOr0  YCTPOWi- (ECNy NPUMEHMMO)
CTBa BblJepXNBaeMbIM Hanpsxe-

HMEeM MoA AOXAEM UAN B YCOBU-

AX 3arpsi3HeHns

OnpegeneHve macwTaGHOro 5.2.2 5.2.2
KoadppumumeHTa npeo6pasosa-
TENbHOro ycTpoiictea

OnpepfeneHne macwTabHOro 5.2.2 5.2.2
KoaghhmymeHTa cuctemsl nepega-
UM U3MepAemMoro curHana (ecnu

TpebyeTcs)
Onpepgenexnne macwTabHoOro 5.2.2 5.2.2
KoahrumeHTa n3MepuTeNbHOTO
npuéopa
OTBETCTBEHHOCTb Ha KOMMOHEHTbI, Npon3BoANTENEM Ha cucTemy, nosib3oBatesniem,
cM.npumMmeyaHue 1
PekoMeHayemblii  MHTepBan einHopa3oBo(TUNOBbIe pekomeHAayeTcs B 3aBNCMMOCTU OT
NoBTOPEHMNst 1 NPUEMO-CAATOUHbIE UCTbITAHUS) exerogHo, cTabunbHoCTH,
HO He pexe 1 pasa HO He pexe 1pa3a
B 5 net B rog

MpumeuvaHune 1— BblluenepeyncrneHHble UCMbITAHNA TaKke NPOBOAAT A5 OTAE/IbHbIX KOMIMOHEHTOB, eC/n
aKcnyaTaluMOHHbIe UCTbITAHWA NPOBOAAT anbTepHaTVBHbIM MeToAoM (cM. 5.2.2). 1ns onpefeneHns HeonpegesreHHoc-
T/ 3MepeHnsa cepTuULMpyemoii N3MepuTenbHON CUCTEMBI, COCTOSLL e U3 3TUX KOMMNOHEHTOB, CM. NpunoxeHne b.

MpumeuyaHune 2 — VcnblTaHUe Ha IMHERHOCTL cornacHo 5.3 Tpe6yeTcsi, TO/IbKO €C/IM HEBO3MOXHO NpoBefe-
HVe KanMbpoBKM METOAOM C/IMYEHNs B Npefenax BCero NpuMHATOro paboyero gnanasoHa (cMm. 5.2.1.2).

Mpumevanne 33— BanaHne 651M30CTU OKPYyXatoLW X 06BbEKTOB MOXET 6blTb BbI3BAHO 3(D(PEKTOM KOPOHbI U
CBsI3aHHbIM C Heil aelicTBueM 06beMHoro 3apsga. MNMposepka adpdpekTa 61130CTU OKPYXKAKOLWMX 06HEKTOB NpK 3KCnya-
TaLUMOHHBIX UCMbITAHUAX HEO6X04MMa TOMBbKO B C/yyae, eC/im AaHHbIX TUNOBbLIX UCMbITAHWIA HEA0CTATOYHO.
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6.3 3kcnnyaTtauuoHHasa npoBepka (noBepka)

6.3.1 O6wure nonoxeHuns

MacluTabHbIin koadhpurumenT(bl) ceEpTUULUPOBAHHO N3MEPUTENBHOK CUCTEMBI MTpoBepsieTcs (MoBeps-
eTcs) OAHUM U3 CNneayoLnX MeToA0B.

6.3.2 CnuyeHune c 6onee TOUHON cCepTUPULNPOBAHHON U3MEPUTENBHON CUCTEMOIA

CnnyeHvie [LOMKHO NPOBOAUTLCS C ApPYroi, 60/1ee TOUYHOW (3TaSIOHHON) cepTUULMPOBaHHOK N3MepK-
TeNbHOW cucTemoli No meToAuke 5.2 nav ¢ NOMOLLbI0 paspsagHMKa Tuna cTepXXeHb—CTepXXeHb B COOTBETCTBUN
c pekomeHpauusmmn IEC 60052. Ecnv pasHOCTb MexAy [ABYMS W3MEPEHHbIMW 3HAYeHWAMWU HaxoguTcs B
npegenax n3 %, TO NpUNMUCaHHbIA MaclTabHbIi KO3PMULNEHT cunTaeTca NernTMMHbIM. Ecnn pasHocTb
60/1bLUe, TO AO/MKHbI 6bITb NPOBeAeHbl PaboTbl N0 OOHAPYXEHWIO MPUYNHDBI . €C/IM HE0BXO0AUMO, TO AO/MKHbI
6bITb NPOBEAEHbI MOBTOPHbIE WCMbITAHNA NACMNOPTHBLIX XapakTepucTuK, C LeNbilo onpejesieHns HOBOro
3HaYeHNa NPUNUMCaHHOro MacliTabHoro koaduumeHTa, Kak onmcaHo B 5.2.

6.3.3 lMpoBepka MacwTabHbIX KOIPPULNEHTOB KOMMNOHEHTOB

MacwTabHblli K03 pnUMeHT(bl) KaXKLOro KOMMOHEHTa A0/KEH ObiTb NPOBEPEH NPU NOMOLLM BCTPOEH-
HbIX WM BHELLHNX KanmbpaTopos, NMELNX paclUMPEHHYI0 HeonpeaeneHHoCTb He bonee yem + 1 %. Ecnu
pasHOCTb MaclUTabHOro KoaduLMeHTa Kaxa0ro KOMNOHEHTa OT/IMYaeTcs OT NpeblayLLero 3Ha4yeHus He 60-
nee. yem Ha i 1 %, TO NpUMNMCAHHbIA MaclTabHbI KO3thULMEHT cunTaeTcs AeincTBuTeNbHbIM. ECcnn ka-
Kas-1m6o pasHoCTb npesbiwaeT 1 %. To A0/MKHbI ObITb NPOBEAEHbI Pab0Tbl N0 06GHAPYXEHMWIO MPUYNHDBI . eCn
Heo6Xxo04nMO, TO AO/DKHbI ObiTb NMPOBEAEHbI NMOBTOPHbIE WUCMbITAHUSA NACMOPTHBLIX XapakTePUCTUK, C LeNbio
onpefenieHns HOBOro 3HaYeHNs NPUNMCaHHOro MacliTabHoro KoadduumeHTa, Kak onucaHo B 5.2.

6.4 V3mepeHue amnauTyabl nynbcauunii

6.4.1 TpeboBaHusa

AmMNAnTyga nynbcauum Ao/HKHA N3MEePATLCS C paclupeHHol HeonpeaeneHHoCTbIo He 6onee, yem 10 %
amnauTyabl nynbcauun, uam He 6onee 1% cpegHero apupmeTMyeckoro 3Ha4eHNst MOCTOSAHHOTO HaNPsHXeHus,
B 3aBMCMMOCTM OT TOrO, Kakoe 3HayeHue 6onbLue.

Ona namepennsa amnauTyapl nynbcauuii n gna n3mMepeHns cpefHero apumMeTnyeckoro 3HauyeHus Ha-
NPSHKEHNS MOTYT ObITb UCNO/b30BaHbl OTAE/IbHblE N3MEepPUTeSibHbIE CUCTEMbI, UV OAHO U TO Xe npeobpasosa-
TeflbHOE YCTPOWCTBO MOXET 6bITb UCMO/Ib30BAHO C ABYMS OTAE/bHLIMU U3MEPUTENbHBIMW NpUGopaMu.

[Lna namepexuns nynbcauuii HEO6X0AMMO, YTOObI BEPXHUA 15 %-Hblil NpeAen YacToTbl aMnAMTYyAHO-4ac-
TOTHOI XapakTepuUCTUKMN U3MepuTEeNbHOW cucTeMbl 6bin1 B 5 pa3 6onblue, a HWKHUIA 15 %-Hblil Nnpegen 4yacto-
Tbl — B 0.5 pasa MeHbLUe OCHOBHOM 4acTOTbl 7My/bCaLuii.

MpumeyaHue — BoMHOMUX Cydasx TpeGoBaHNe K HUKXHEMY Npesesly YacToTbl MOXET 6bITb ONpeAeneHo Yac-
TOTOI MCTOUHMKA MUTAHUS.

6.4.2 CocTaBnfowmne HeonpegeneHHoCcTun

Lna n3amepuTenbHOW CUCTEMbI HANPsHXeHUs, NpeAHa3HavYeHHol AN1a U3MepeHus nynbcaunii, Heonpeae-
NIEHHOCTb OLeHNBAIOT B COOTBETCTBUM C NPUNOXKEHNEM A. 1 JOMONHUTENBHO CneyeT yUnTbiBaTb COCTaB/IA0-
Lme HeonpeaeneHHoCTH, yKka3aHHble B 5.3—5.9. Takke nogpobHan nHopmaumsa npefcraBieHa B pasgenax,
OTHOCALLMXCS K U3MEPEHUIO NEPEMEHHOIO HaNpsheHus (pasgen 7). B oTaesbHbIX CyYasx Apyrue cocTas/so-
LMe HeonpeaeneHHOCTW Takke MOryT OKa3aTbCA CyLIeCTBEHHbIMW, a NpeAcTaBfieHHas B HACTOALEM
cTaHAapTe nHopMaLna MMeeT TONIbKO peKOMeHAaTe bHbIN XapakTep.

6.4.3 KanubpoBKkn 1 UCNbITaHNA CepTUMULUPYEMON N3MEPUTENIbHOR CUCTEMBI ANA U3MEPeHUs
nynbcauunini HanpsxxeHus

WcnbiTanns, ykasaHHble B Tabniumue 2. 0THOCATCA TObKO K M3MEePUTENbHbIM CUCTEMaM, UCMO/Ib3yeMbIM
4NS 3MepeHns aMmnanTyabl Nynbcauuii.

CooTBeTCcTBME TpebOBaHUSAM TUMOBOIO MCMbITAHUA MOXeT OblTb NOATBEPXAEHO MUCMbITAHUAMW Ha
YCTPO/CTBE aHaNIOTMYHON KOHCTPYKL MU UM UHOTAA — Ha OCHOBE AaHHbIX npon3BoauTens. Mpuemo-caaTou-
Hble UCMbITaHUS [O/MKHbI NPOBOANTLCS Ha KaXKAOM M3 KOMMNOHEHTOB. VICKIoueHus npegctaBneHsl B 4.4.2.

B oTfenbHbIx cnyvasx gpyrne coctaBnsiowme HeonpeAeeHHoCTH Takke MOryT oka3aTbCs CYLLeCTBEH-
HbIMW. U crieayeT UMETb B BUAY, YTO NpPeAcTaB/ieHHast B HACTOALLEM CTaHAapTe MHopMaLmsa No HAM uvmeeT
TO/NIbKO peKkoMeHAaTe NbHblI XapakTep.

6.4.4 N3mepeHns macwtabHoro koapuumeHTa Ha YacToTe nynbcaymm

MacluTabHbIn KO3PULMEHT U3MEPUTENBHON CUCTEMbI, MPeAHA3HAYEHHON ANS U3MePEeHns NybcaLuii,
cnepyet onpeaensaTb Ha OCHOBHOWM yacToTe f nynbcauwn, ¢ pacliMpeHHol HeonpeaeneHHoCTbI0 He 6onee,
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yeMm 13 %. 3T0T MacwTabHbIi KO3 ULNEHT MOXET ObITb Takke onpeAeneH kak MpomM3BoAHas MaclTabHbIX
K03(hhULMEHTOB KOMMOHEHTOB.

6.4.5 OnpepenexHvie AMHAMWYECKUX XapakTEPUCTUK MPU NOMOLLU CHATUA aMNINTYLHO-4acToT-
HOW XxapaKkTepucTnkm

Ha faHHyt0 n3meputenbHylo cucTeMy nogaeTcst CUHYCOUAA/bHbIV CUrHA U3BECTHON BENNUYMHbI, 06bIY-
HO HM3KOrOo YPOBHSA, U U3MEPSAETCA 3Ha4YEeHNe BbIXOAHOTO CUrHana. 370 U3IMepeHne NOBTOPAIOT 415 AnanasoHa
4acToT npumMepHo oT 0.5 A0 7 OT OCHOBHOW YacTOThbl NyNbcauuiti. Pa3HOCTb M3MEPEHHbIX 3HAYEHWUIA Hanpsxe-
HMA fomkHa 6biTh B Npegenax 3 ab.

6.4.6 OkcnnyaTaunoHHas nposepka (noBepka) cepTUULMPOBAHHON N3MEPUTENIbHOW CUCTEMBI,
npegHasHavYeHHOW AN U3MepeHus nynbcauni

MacwTabHblli KO3 ULMEHT CEPTUNLUPOBAHHON N3MEPUTENBHOW CUCTEMbI MOXET 6biTb MPOBEPEH
(noBepeH) 04HMM U3 METOAO0B, ONUCaHHBIX B 7.4, KACAIOLLNXCA U3MEPUTESIbHbIX CUCTEM NEePeMEeHHOro Hanps-
XeHus.

Ta6nuya 2— Tpe6oBaHus, NpeabABSEMbIE K UCTILITAHWUSIM /10 ONPeae/ieHnio COCTaBNSIOWMX HEONPEAEEHHOCTH
npu U3MepeHnn nynbcauuii

Tun ViCTbITa M TvnoBble Mpuemo-caaTouHble  Skcr/lyaTalyoHHble  SKCrlyaTauyoHHbIe
1cnbITaHms UCMbITaHWsA UCnbITaHWA npoBepku
OnpepenexHne macwTabHoOro 5.2
KoapprumeHTa M3MepPUTEbHOW
CUCTEMbI NpU Kanmbposke
MpoBepka MmaclwTabHOro Ko- 5.4.6/7.4
athpuureHTa
lMpoBepka AMHAMUYECKUX Xa- 6.4.5 545
pakTepuCcTUK ANA  U3MepeHus
nynbcawui
MpoBepka [0/TOCPOYHOIA CcTa- 5.6
6UNbHOCTU
MpoBepka BNUAHMA Temnepa- 5.7
Typbl OKpyXatoLei cpegbl
OTBETCTBEHHOCTb Ha KOMMOHEHTbI Npon3BOAUTENS Ha cuctemy nonb3oBaTens
PekomeHgyemblli  uHTepBan 0fHOPa30BoO (TUNOBbIe pekomeHgyeTcs a 3aBMCUMOCTU
noBTOpeHust 1 Nnpnemo-cAaTo4Hble UCMbITaHNs) exerogHo, oT cTabunbHoOCTH,
HO He pexe 1pasa HO He pexe 1pasa
B 5 net B rog

7 V3mepeHue NepeMeHHOro HarpshkeHus

7.1 TpeboBaHus Kk cepTuuLMpyemMoin n3amMepuTenbHOR cncteme

7.1.1 O6uime NoNoXeHUs

OCHOBHbIM TpeboBaHVEM K CEPTUNUNLMPYEMOI N3MEPUTENIBHON CUCTEME NEPEMEHHOTO HANPSXXEHUS AB-
NAeTCA U3MepeHue BesIMUMHbI  UCMbITATE/IbHOTO  HamnpshXXeHUss B COOTBETCTBMM C pekoMeHJauusMu
IEC 60060-1 (peak/"2 unu cpefHekBagpaTuyeckoe 3HavyeHvne) uan/v aMnanTygHOro 3Ha4YeHUs ncnbitaTesb-
HOrO HanpsHKeHWsi NPM HOMWHA/IBHOW YacToTe C pacLUMPEHHON HeonpeaeneHHocTolo B npegenax Uu i 13 %.

7.1.2 CoctaBnfawumne HeonpeaesneHHoOCTH

[na namepuTtenbHbIX CUCTEM NEPEMEHHOT0 HarpsXeHnsa pacluMpeHHyo HeonpeaeieHHOCTb U bloLeHN-
BaloT € KoahpdpuumneHToMm oxBata Ansa 95 %-Hoi BepoaTHOCTH cornacHo 5.10.3 n, ecnvn He06xo4MMO, TO B COOT-
BETCTBUU C NpUIoxeHuamu A n b. cnbiTaHnsa ANA BbIABIEHUA COCTaBNALWMNX HEONpeaeeHHOCTH, KoTopble,
KaK NpaBuso, AO/KHbI yUNTbIBATLCA, 0606LLeHbl B Tabnuue 3. B HEKOTOPbIX CayYasax fO0MN0THUTENbHO AO/KHbI
6bITb YYTEHbI ApYyrMe HeonpeaeieHHOCTH, eC/IM OHN UMEKOT CyLLLeCTBEHHOE 3HaYeHue.

7.1.3 OnpegenexHve gUHaAMNYECKNX XapakTepucTuk

AMNANTYAHO-4aCTOTHAA XapakTepucTrika N3MepuTesibHON cMcTeMbl, NpeAHasHavyeHHol Ana paboTbl Ha
O/IHOW OCHOBHOI YacToTe /HOM, O/KHa nonagaTh B rpaHnLbl 061acT, OTMEYEHHbIe Ha pUcyHke 6. ncxogsa us
COOTBETCTBYHOLMX TPe6oBaHUii HeonpeaeneHHocTn. CnapeHHble 0603HaYeHNa Ha AnarpaMme xapakTepusy-
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10T HOPMa/IN30BaHHYI0 YacToTy (norapudMmuyeckas LWkana) U ee COOTBETCTBYHOLLEE OTK/IOHEHME B YI10BbIX
TOYKax OrpaHMyYuTeNbHbIX NNHUIA. DKCnyaTauMoHHbIe XapakTepUCTUKU U3MEpPUTEsIbHON CUCTEMbI [,0MKHbI
6bITb NOATBEPXAEHLI B Anana3oHe oT fMMao 7 Hom HenocpeacTBEHHbIMU UCTIbITAHUAMUN UAN aHANTU30M CXEMbI.
AMNAUTYAHO-4aCTOTHAaA XxapakTepuctuka 3a npefesioM guanasoHa npejcraBieHa ToNbKo AN MHopMaumum
(cnpaBoy4HO).

M3mepuTenbHasa cuctema Takke MoXeT GbiTb cepTuduLpoBaHa B AnanasoHe OCHOBHbIX YacToT (T. e. oT
45 no 65 'y B cootBeTCcTBUM € IEC 60060-1). MacluTabHblii KOI(ULMEHT B TaKUX CyHasX AO/KEH BbITb NOCTO-
SiHHbIM B npeenax 1 % HkHero npegena OCHOBHOW YacToTkl f oMl A0 BepxHero npejena OCHOBHOW 4acToThbl
fuatt2- AMNAMTYAHO-4YaCTOTHAA XxapakTepucTvka B npegenax uirepsana ot 00 7IVOM2 lO/HKHA HaxoanTbes B
rpaHnL,ax 0TMEYEHHO 061acTH, Kak NokasaHo Ha pUcyHke 7. HoMep nap B guarpamme nokasbiBaeT HOpMasn3o-
BaHHYI0 4aCcTOTy 1 ee COOTBETCTBYIOLLEE OTK/IOHEHNE OT naeasnbHol NepefaToqHol XapakTePUCTUKU B YT/T0BbIX
TOUKax orpaHuuMTesNbHbIX IMHNIA. SKCnyaTauMoHHble KauecTBa N3MepUTEsIbHOW CUCTEMbI AOMKHbI 6bITb MNOA-
TBEpPXAeHb! oT fHOM 0 7fual7 nocpeACTBOM UCNbITAHUIA UM @HANIM30M CXeMbl. AMMIMTYAHO-4acTOTHas XapakTe-
pucTuKa 3a npefenom AmanasoHa npejcTaBneHa T0/1bKo ANA MHopMauum (CnpaBoYHo).

CneuuanbHble TpeboBaHMA K AMHAMUYECKUM XapaKTepucTvkam MOryT 6biTb HOPMUPOBaHbI COOTBET-
CTBYHOLUNM TEXHUYECKMM KOMUTETOM.

MpumeuvyaHne 1— Cuyutaercs, YTO U3IMEPUTESbHbIE CUCTEMbI, COOTBETCTBYIOLLME 3TUM TpeboBaHUAM, UMELOT
YaCTOTHble XapakTepucTuku, npuemMmnemsie 4514 N3MepeHNs NOoJIHbIX rapMOHUYECKUX NCKaXEHWIi ncnblTaTenbHOro Hanps-
XeHusa.

NMpumevyaHue 2— YacToTHass XapakTePUCTUKA, PACMONOXEHHAS BHE OTMEUYEHHOI 30Hbl, XOTS U He 06s3a-
Te/lbHa. HO MOXeT ObITb peasim3oBaHa Ha MpakTuke.

MpumeuyaHue 3— V3aMepeHus aMNIUTYyHO-4ACTOTHOW XapakTePUCTUKM MOXHO HE NPOBOAUTL ANSI U3MEPH-
TEe/bHbIX CUCTEM, UCMOJIb3YEMbIX B UCTOUYHMKAX NMEPEMEHHOTO HAMPSHKEHUS (Hanpumep, Pe30HAHCHOI CUCTEMBI), €C/IN MO-
XET 6bITb J0Ka3aHO, YTO OTHOLLEHVE aMMIMTYAHOTO 3HAYEHWS K AelCTBYIOLEMY 3HAYEHUIO NCMbITATENbHOMO HaNpPsXeHus
paeHo -/l B npegenax % Npu BCEX BO3MOXHbIX YC/IOBUSAX IKCMyaTayum.

MpumeuyaHue 4— BHEKOTOPLIX C/yyassx MOXeT NOTpe6oBaTbCA U3MEPATL NepexofHble HanpshkeHus (Npo-

LLeCCbl). HAJIOXKEHHbIE HA MEPEMEHHOE HanpsikeHve. B HacTosweM cTaHAapTe TpeGoBaHNUsA K TakKUM W3MEPEHUAM HE pac-
CMaTpMBatOTCA. HO HEKOTOPbIE CCbIIKM YKa3aHbl B pasgene 8.

- BEPXHUI NPBAB/T;
---------- HIOKHWIA Npaam!

PucyHok 6 — lMpuemnemas HopmannsoBaHHas aMNANTYAHO-4aCTOTHAsA XapakTepucTuka Nn3mepuTenbHOW CMcTeMmsl
(3aTemMHeHHas obnacTb), NpefHa3Ha4YeHHO AN N3MePEeHNs OAHOW 13 OCHOBHbIX YacTOT /jpu
(ncnbiTaHHasa B guanasoHe 1—7 v)
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PucyHok 7 — Mpuemnemas HopMasaM3oBaHHas aMnIMTyAHO-4acTOTHasA XapakTepucTuka U3mMepuTesbHol cucTeMmbl
(3aTeMHeHHas ob6nacTb), NpefHa3HavyeHHasa 41 Anana3oHa OCHOBHbIX YAacTOT OT @ou. 40
(vcnbiTaHHasa B gnanasone f ,  7fr

7.2 WcnbiTaHns cepTudpuumpyemoli 1aMepuTenbHON CUCTEMbI HAMPSXXEHUS NEPEMEHHOr0 Toka

WcnbiTaHnsa B COOTBETCTBUM C pasgeniom 5, 0606LeHHble B Tabnuue 3. ABNS0TCA 06a3aTeslbHbIMU A1A
NOATBEPXAEHNA XapakTepUCTUK U3MEPUTEIbHON CUCTEMbI NEPEMEHHOIO HaMpPsHKEHUS U ee KOMMOHEHTOB, a
Takxe ANA OLEeHKN paclUMpeHHOW HeonpeaeneHHOCTH n3meperus. Vckmouenns npeactaBneHsl B 4.4.2

Pe3ynbTaTbl TUNOBbLIX W MPUEMO-CAATOUHbIX UCTbITAHWA MOTYT 6bITb NOATOTOB/IEHbI HA OCHOBE A@HHbIX
npoussoauTens. Mprvemo-caaTtoyHble NCNbITaHWA AO/MKHbI MPOBOAUTLCS Ha Kax4oM YyCTPOWCTBeE.

7.3 nHaMmmnyeckne xapakTepucTuku

[ns onpegenexHnsa AuHamMU4eckux XxapakTepucTuk ceptTudmumpyemoi n3mepuTenbHoOW cucTeMbl nepe-
MEHHOI0 HanpshKeHns Ha ee BXOf NoAAT CUHYCOMAANbHBIA CUrHAN W3BECTHON BEMNYMHBLI, 0ObIYHO HU3KOTO
YPOBHSA, N N3MEPAETCA 3HAYeHMe BbIXOLHOIO curHana. 370 uaMepeHve noBTOPAOT AJ1 COOTBETCTBYHOLLEro
AvanasoHa 4yacToT OoT 140 7 ucnbiTaTenbHOl YacToTbl. Pe3ynbTaT fJo/KeH cooTBeTcTBOBaTHL 7.1.3.

7.4 3kcnnyaTaunoHHasa nposBepka (nosepka)

7.4.1 O6wue nonoxeHns

MacLTabHblli kKO3t MeEHT(bI) CEPTUNLUMPOBAHHON U3MEPUTENBHOM CUCTEMbI MOXET GbiTb MPOBEPEH
(noBepeH) ogHMM 13 CrieayroLWwmx MeTof0B.

7.4.2 CnuyeHue c 6onee TOYHON cepTMRULMPOBAHHON N3MEPUTENBHOW CUCTOMOWA

CnuyeHne NpoBOASAT C APYroi, 601ee TOYHOW (3TasIOHHON) CepTUANLMPOBAHHON N3MEPUTE/TbHOW CUC-
TeMmoWi cornacHo MeTogam, onuMcaHHbIM B 5.2. UK € LIAapOBbIM pa3psagHUKOM B COOTBETCTBUM C peKoMeHaaLm-
amu IEC 60052. Ecnu pasHOCTb Mexay ABYMS M3MEPEHHbIMU 3HAYEHUAMU HaxoauTca B npegenax 13 %,
npyvnucaHHbIi MaclwTabHblil KO3thULMEHT cunTaeTcs NerMTUMHbIM. Ecnm pasHocTb 605blue, TO JO/KHbI
6bITb MPOBeAEHbI UCCNef0BaHNA N0 0GHAPYXEHUIO NMPUYKH TAaKoro pacxoxaeHusa u. ecnv notpebyercs, fon-
XHbl 6bITb NPOBEAEHbI MOBTOPHbIE NCMbITAHNA NACNOPTHBLIX XapakTepuCcTUK CUCTEMbI C Liesiblo onpegeneHns
HOBOrO 3HAaYeHMsA NpUNMCcaHHOro MacwTabHoro koaduumneHTa, Kak onucaHo B 5.2.

7.4.3 TMposepka maclwTabHbIX KO3 PULNEHTOB KOMNOHEHTOB

MacLlTabHbIn K03 PULMBHT(bI) KaXA0r0 KOMMOHEHTA MOXET GbITb MPOBEPEH NCMO/Ib30BAHNEM BCTPO-
€HHOT0 WM BHELLHEro kasimbpaTopa, MeoLLLero pacluMpeHHyo HeonpeaeneHHocTb He 6onee «1 %. Ecnn gna
KaXX[,0ro KOMMOHeHTa pas3nyne B MacluTabHom KoadurumeHTe OT ero npeblayLero 3Ha4eHns He npesbilla-
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oT 1 %, TO NPUCBOEHHbI MaclTabHbIA KO3PPULMEHT cunTaeTcs feiicTBUTENbHBIM. ECnn pasnunuve B mac-
WwTabHoOM Ko3ahULMEHTE Kakoli-nMbo KOMMNOHEHTbI oka3biBaeTcs 6onbuie 1 %. TO f0/MKHbI 6bITh NPOBEAEHbI
nccneaoBaHus ANs 06HapYXeHNs NPUYMH TaKOro pas/imuuns 1, ecim NoTpebyeTcs, TO LO/MKHbI ObITb BbINOSHE-
Hbl MOBTOPHbIE WCMbITAHUA C LENbl ONpefesieHNss HOBOTO 3HAYEHUS MPUCBOEHHOTO MaclUTaGHOro
KoadhmmeHTa, Kak onucaHo B 5.2.

Ta6nuue 3— Tpe6oBaHusi, NPeAbSABASEMbIE K UCMLITAHUAM CePTUNLUPYEMON N3MEPUTENbHON CUCTEMbI Hanps-
XEHUSI NepPeMEHHOro Toka

Tunosble Mpriemo-caaTouHble  SKCr/lyaTauyoHHble  OKCr/lyaTalyoHHbIe
Tvn ncnbiTaHua
UCTIbITaHMA UCTbITaHNA npoBepkn
OnpepeneHne MaclwTabHoro 5.2
KoadhuumeHTa npu kannbposke
MpoBepka MacwTabHOro Ko- 6.4
ahumymeHTa
MpoBepka NVHeRHoCTH, 53 5.3
CM. npumeyaHue 2 (ecnu npyMeHNmMo)
MpoBepka AMHaAMUYECKUX Xxa- 5.4/7.3 5.4
paKkTepucTuk
MpoBepka KpaTKOCPOUHOW cTa- 5.5
6UNbHOCTU
MpoBepka [0NTOCPOYHOI cTa- 5.6 5.6
6unbHOCTH (ecnn npuMeHnmo)
lMpoBepka BAUAHUA Temnepa- 5.7
TYpbl OKpyXatoLLeli cpegpl
Mposepka adchekta 6a130CTU 5.8 5.8
OKpyXawLnx 06beKTOB, CM. Npu- (€CNU NPUMEHNMO) (ecnn npumMeHnmo)
MeyaHue 3
MpoBepka BAUAHUA nporpam- 5.9
MHOro obecneyeHus (ecnn npumeHnmo)
McnbiTaHne Ha ycTOWYMBOCTb 5.13 5.13
npeobpasoBaTesibHOTO0  yCTpOIii- (ecnun npumeHumo)
CTBa a YCNoBUAX CYXOii okpyxaro-
weli cpenpl
McnbiTaHne Ha ycTONYMBOCTb 5.13

npeo6pasoBatenbHOr0  yCcTpoil- (ec/nvm NpUMeHUMO)
CTBa BbIAEPXKMBAEMbIM Hanpsixe-

HVEeM noj JOXAEM WU B YCNOBU-

AX 3arpAsHeHus

OnpegenexHne  MacliTabHOro 5.2.2 5.2.2
KoadppuureHTa npeobpasosarens
OnpegeneHve MacwTabHoOro 5.2.2 5.2.2
KoadhpmumeHTa nepegatolei
cucTembl (ecnu TpebyeTcs)
OnpepenexHne mMacwTabHoro 5.2.2 5.2.2
KoahpmumeHTa M3MepuTeNbHOIO
npuéopa
OTBETCTBEHHOCTb no KOMMNOHeHTamMm — NPOu3BOAUTENSA no cmcteme — nosnb3oBaTens,
cMm.npumeyvaHune 1
PekomeHgyemblii  nHTepBan 0AHOpPa30BO(TUNOBbLIE pekomeHayeTcs B 3aBNCMMOCTU OT
noBTOpPEHUA 1 NpYemMo-cAaToUHble UCMbITaHNs) eXerogHo, ctabunbHoCcTH,
HO He pexe lpa3a HO He pexe 1pasa
B 5 net B oA

MpumeuyaHue 1— BbllenepeunciieHHble UCTbITAHWUS TakKe NPUMEHSIIOT K OTAe/IbHbIM KOMMOHeHTaM, ecnu
JKCM/IyaTaLNOHHbIE NCTLITAHNS MPOBOAAT a/IbTEPHATMBHLIM METOAOM (CM. 4.2.2). [insi onpegeneHns HeonpeLeneHHoc-
TV N3MepeHNsi cepTUINLIMPYEMOIi U3MepUTENbHO CUCTEMBI, COBPaHHOM N34aHHbIX KOMMOHEHTOB, CM. NpUIoXeHue b.
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OkoHuaHue Tabnuubl 3

MpumMmeuaHue 2— WcnbliTaHne Ha IMHEHOCTb cornacHo 5.3 Tpe6yeTcs, TO/IbKO eC/IM HEBO3MOXHO NpoBefe-
HVe KannbpoBKM METOAOM C/IMYEHWS B Npejenax Bcero pabouero gnanasoHa (cm. 5.2.1.2).

NMpumeyvyaHue 33— BausHne 6AM30CTV OKPYXatOLWMX 06BEKTOB MOXET GblTb BbI3BAHO 3P EKTOM KOPOHbI W
CBfI3aHHbIM C Heii feiicTBMEM 06beMHOro 3apsga. MNMposepka apdpekTa 6/1M30CTN OKPYXaKLWMX 06bEKTOB NPK 3KCnya-
TaLMOHHBIX UCMbITAHUAX HE06X04MMA TOJIbKO B C/lyYae, ec/in faHHbIX TUMOBbIX UCMbITAHUI HELOCTATOUHO.

8 W3mepeHure HanpsXeHUsa rpo3oBOoro nMnysibea

8.1 TpeboBaHuA K cepTUdMLUUPYEMOI U3MEPUTESIBHON cucTeme

8.1.1 O6wme NosoXeHUsn

OCHOBHbIMU TPE6GOBAHMSAMMN K CEPTUULMPYEMOI U3MEPUTE/TbHOW CUCTEME HaNpPsXXEHWUs rPO30BbIX NM-
ny/bCOB SABMATCA:

- USMepeHVe aMnINTYAHbIX 3HAYEHUI McnbiTaTeNbHOTO HanpsxeHns cornacHo IEC 60060-1 ans non-
HbIX FPO30BbIX UMMYNLCOB U FPO30BbIX NMMY/ILCOB, CPE3aHHbIX Ha cnaje (Ha 3afgHeM hpoHTe), AO/HKHO NPOBO-
ONTbCA C paclUMPEHHO HeonpeeneHHOCTbI0 B Npegenax + 3 %;

- U3MepeHne aMnaNTYAHbIX 3Ha4YEHNA UCMbITATEIbHOrO HANPSHXKEHWSA A5 TPO30BbIX MMY/IbCOB, CPe3aH-
HbIX N0 NepegHeMy (hPOHTY, AO/KHO NPOBOAUTLCA C pacLUMPEHHON HeonpeaeneHHocTbo + 5 % (0.5 Mkc £ Te<
< 2 MKC);

- U3MepeHne BPeMEHHbIX NapamMeTpoB, KOTOpble onpeaensaoT opmy curHana, fo/HKHO NPOBOANTLCA €
pacluMpeHHoit HeonpegeneHHocTbio B npeaenax 110 %;

- n3mepeHune konebaHuii, KOTopble MOTYT GbITb HAMOXEHbI HA MMNY/bC, A8 TOro YTO6bLI rapaHTUpPOBaTh,
4YTO 3TN KoNebaHus He NpeBbIWAaT A4ONYyCTUMbIE YPOBHM, AaHHble B IEC 60060-1.

NMpumeyaHune — HeT pekoMeHAaLWi No u3MepeHutio cnaja (3afHero )poHTa) rpo30BOro UMMYLCHOMO Hanpsi-
XEHUS. TaK Kak HU 04uH KomuTeT IEC no usmMepuTesibHbIM Npuéopam He CPopMyMpoBas 3T TpeGoBaHus.

8.1.2 CocraBnsawlime HeonpenesieHHOCTH

[Nna n3MepuTeNbHOW CUCTEMbI HANPSHXKEHUA TPO30BOr0 UMMY/bCa PaCLUMPEHHYI0 HEONPeaeNeHHOCTb U3-
MepeHuss Uu cnefyeT oueHMBaTh C KO3(hULNEHTOM oxBaTa Ansa 95 %-moit BeposiTHocTh cornacHo 5.10.3,
5.11.3 v npunoxeHwuii A n B (npu Heo6xogumocTn). MNMepeyeHb UCMbITaHNIA, MPOBOAVMbIX A/151 OLLEHKN COCTaB-
NAOLWNX HeonpeaeeHHOCTH, KOTopble, Kak NpaBu/io, A0/MKHbI YUUTbIBaTLCA, NpuBeAeH B Tabnuue 4. B Heko-
TOPbIX C/y4Yasx [AOMOJIHUTENBHO [O0/MKHbI ObiTb Y4YTEHbl Apyrne HeonpefeneHHOCTU, eC/IM OHU UMeKT
CyLeCTBEHHOE 3HaueHue.

8.1.3 TpeboBaHUA K U3IMEpPUTENbHOMY Npubopy

M3mepuTenbHbllii npubop gomkeH cootBeTcTBoBaTh IEC 61083-1 1 IEC 61083-2.

8.1.4 AuHamMunuyeckue xapakTepucTuku

[vnHamnueckne xapakTepucTuku U3MepUTENbHON CUCTEMbI JO/MKHbI ObITb NPUEMAEMbIMU AN U3Mepe-
HMA COOTBETCTBYOLWUX (DOPM amnINTyAbl FPO30BOI0 UMMY/bCa U ero BPEMEHHbIX MapameTpoB B rpaHuLLax Ho-
MUHaNBbHOrO BPEMEHHOr0 Auanas3oHa, YkasaHHbIX B nacrnopte W3MepuTenbHOW cucTembl. [pu 3TOM
MacLUTabHbIA KO3hULMEHT [O/MKEH OCTaBaTbCA HEN3MEHHbIM B CiefyloWwux npegenax:

-i 1% ansa usMepeHns nosHbIX UMMNYNbCOB U UMNYNbLCOB, CPe3aHHbIX Ha cnaje (Ha 3afHeM (PpoHTe);

-+ 3 % 45159 U3MepeHnsa UMMYbCOB, CPe3aHHbIX Ha nepefHeM (OPOHTE;

-110 % onsa usmepeHnss BpeMeEHHbIX napameTpoB.

MpumevaHne 1— YT06bI BOCNpPOM3BOANTL Ha 3aperVICTpVIpOBaHHOI71 KpVIBOf/'I Koneb6aHwus, KOTOpble MOryT
ObITb HAMOXEHbI Ha nMmnynbec, OTHOCUTE/bHbIN BerHVIVI npegen rpaHVILIHOVI 4aCTOTbl MOXET COCTaB/IATb HECKOJ/IbKO Mera-
repu. |/]3MepVITe}'II=HaFI cucTtemMa C BpeMmeHeM OTK/uKa T, meHee nam PaBHbIM HECKO/IbKUM feCATKaM HaHOCekyHA, cuuTa-
eTcs npmemnemoiﬁ Ana Taknx VI3MepEHI/IVI (CM. npunoxeHue B). 1 npegesibl NoOka HaXoA4ATCA Ha pacCMOTpPEHUN.

MpumeyaHune 2— MNpegnoyTUTENLHO, YTOGLI OAHY U3MEPUTENbHYIO CUCTEMY UCNONbL30BAN ANA U3MEPEHUS
BCeX TpebyeMbIX Be/INUVH, T. €. IMKOBOTO 3HAYeHNsl, BDEeMEHHbIX NapaMeTpoB U kofebaHuii. O4HaKO MHOTe CUCTEMbI, KO-
TOpble MOrK 6bl 6bITb CEPTUCHULMPOBAHbI A1 U3MEPEHMWA NMKOBOTO 3HAYEHNA U BPEMEHHbIX NapamMeTpoB, He MOryT 6biTb
cepTuuLMpoBaHbl 415 U3MepeHuii konebaHuii. NMoaToMy nsmepuTenbHas cucTemMa MoxeT 6bITb cepTuduLyposara gns
MN3MEPEHUs NMKOBOTO HANPSXKEHUS 1 BPEMEHHbIX NapamMeTpoB, a A5t usMepeHust konebaHwuii (ecnm HeobxoamMMmo, Ha 6onee
HM3KOM HanpsXeHnn) cepTuduLMpyoT BCNOMOraTesibHy0 CUCTEMY.

8.1.5 MoaknyeHne K 06 bEKTY UCMbITAHUA
Mpeobpa3oBaTtesibHOe YCTPONCTBO crefyeT NoAKNoYaTb HENOCPeACTBEHHO K BXOAY 06bekTa ucnbita-
HWi1. Mpeobpa3oBaTenbHOe YCTPOUCTBO He crieAyeT NOoAKIYaTh MeXAY UCTOYHUKOM HanpsKeHus n 06bek-
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TOM ucnbITaHKs. Kabenb k npeo6pa3oBaTesibHOMY YCTPOWCTBY A0/MKEH NepeAaBaTth TOK TO/TLKO K U3MepUTe b-
Holi cucTeme. Mpeo6pasoBaTesibHOE YCTPOWCTBO AO/MKHO GbiTh pasMeLleHo Tak. YTo6bl B3aWMHOe BNUsHME
MeXay WUCMbITaTe/IbHbIMU N U3MEPUTESIbHBIMU LensiMu Gbl10 He3HAUNTE IbHBIM.

n punmedaHne — B0O3MOXHbI NCKNK4YeHua, Hanpumep ucnbiTaHne KOM6I/IHI/IpOBaHHbIMI/I HanpsxeHnamm
(cM. IEC 60060-1).

8.2 WcnbiTaHUA U3MEPUTENBHO CUCTEMbI HAMPSXEHUS TPO30BOr0 UMMy/ibca

VcnblTaHns cornacHo pasgeny 5. 0606ueHHble B Tabnuue 4. Heo6xoaUMbI ANA NOATBEPXAEHUSA Xapak-
TEPUCTUK N3MEPUTENIbHOWN CUCTEMbI HaNpsXXeHNs rPO30BOr0 UMMYy/bCa U ee KOMNOHEHTOB, a Takke A/ OLeH-
KN pacluMpeHHol HeonpeaeneHHOCTU n3meperus. icknioyeHus npesctaBneHsl B 4.4.2.

PesynbTaThl TUNOBLIX Y NPUEMO-CAATOUHBIX UCMbITAHUA MOTYT GbITb NMOATOTOB/IEHbI HA OCHOBE JaHHbIX
npoussoanTens. Mprnemo-caaTouHble UCNbITaHWA AO/DKHbI NPOBOANTBLCS Ha KakAOM YCTPOWCTBE.

Ta6nuua 4 — Tpe6oBaHusi, NPeAbsABASEMbIE K UCMLITAHUAM CEPTUPULUPYEMON N3MEPUTENLHON CUCTEMbI HaNps-
XEHWs TPO30BOr0 MMMyJbca

Tunosble MNpuemocpatouHble  SKcnyataumoHHble  SKcrnyatauyoHHble
Tun verbITanns UcnbITaHus UCTIbITaHNA UCrbITaHust NpoBepKu
OnpegenexHve MacwTabHoro 5.2
KoathULUMBHTAl BpEMEHHbIX  MNa- 5.11/8.3
pameTpoB Npu Kannéposke
MpoBepka MacwTabHOro Ko- 85
ahpmymeHTa
MpoBepka NINHENHOCTH, 5.3 5.3
CM. npumeyaHuve 2 (ecnv npUMeHNMoO)
MpoBepka AMHaAMUYECKUX Xa- 5.478.4 5.4/84 8.5
pakTepucTuK
MpoBepka AONTOCPOYHOI CcTa- 5.6 5.6
6UNbLHOCTM (ecnv npyMeHnmo)
MpoBepka BAUAHWUA Temnepa- 5.7
Typbl OKpyXatoLei cpefbl
MpoBepka adpdhekta 61M30CTN 5.8 5.8
oKpyXaloLnx 06B-EeKToB, CM. Npu- (€CAn NPUMEHNMO) (ecnu npumeHnMoO)
MeyaHue 3
lMpoBepka BMAHUA Mporpam- 5.9
MHOro o6ecneyvenus (IEC 61083-2) (ecnu npuMeHVMO)
VicnbiTaHne Ha BAWAHWE MO- 5.12 5.12
mex
VcnbiTaHre Ha yCTOWYMBOCTb 5.13 5.13
npeo6pa3oBaTesibHOr0  YCTPOIA- (ecnn npumMeHnmo)
CTBa B YC/IOBUAX CYXOii OKpy»Xato-
wei cpeppl
VcnbiTaHne Ha YCTOWYMBOCTb 5.13

npeo6pa3oBaTenbHOro  YCTPOii-  (EC/M NPUMEeHKUMO)
CTBa BbIAEPXMNBAEMbIM Hamnpse-

HUEeM NoA LOXAEM WU B YC/OBU-

X 3arpsi3HeHus

OnpegenexHve MacwTabHoro 5.2.2 5.2.2
KoathuuneHTa/BpeMeHHbIX  na-
pameTpoB npeo6pasoBarens

OnpegeneHne maclTabHoro 5.2.2 5.2.2
KoathduuneHTa/BpeMEHHbIX  na-
pameTpoB cCUCTEMbI Nepegayn ns-
Mepsiemoro curHana (ecnu Tpeby-
eTcs)
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OKOHYaHue Tabnuubl A

Tunosble Mpriemo-caaTouHble  SKCM/TyaTauyoHHble  SKCTlyaTalMOHHbIe
Tvin ncnbiTaHna
UCTIbITaHMA UCTIbITaHMA UCTbITAHNA npoBepKkn
Onpepenexnne macwTabHoOro 5.2.2. 5.2.2.
KoahpmymeHTa u3MepuTenbHOro IEC 61083-2 IEC 61083-2
npuéopa
OTBETCTBEHHOCTb N0 KOMMOHEeHTaM Mpoun3BoaMTeNs no cucteme nosb3oBaTens,
cM.npumeyaHue 1
PekomeHayemblii  uHTepBan 0/lHOPa30BO (TUMOBbIE pekomeHgyeTcs B 3aBMCUMMOCTU OT
NoBTOPEHNSA M NpUemMo-caaToyHble UCMbITAHUS) exerogHo, cTabunbHoOCTH,
HO He pexe 1 pa3a HO He pexe 1pa3a
B 5 net B rof

MpumeuaHue 1— BbllenepeynC/EHHbIE UCTbITAHUS TAKKE NPUMEHSIIOT K OTAE/IbHbIM KOMMOHEHTaM, ec/iu
3KCMNyaTauMoHHbIE UCTIbITAHUA NMPOBOASAT afibTEPHATUBHBLIM METOAOM (CM. 5.2.2). 1151 OLEHKN HeonpeAeneHHOCTH 13-
MepeHus cepTUULLMPOBAHHOI N3MEPUTENbHON CUCTEMBI, COBPAHHON U3 AaHHBIX KOMMNOHEHTOB, CM. NpUIoXeHue b.

MpumeyaHue 2— WcnbiTaHne Ha NMMHERHOCTL CorflacHo 5.3 Tpe6yeTcs TObKO B TOM C/y4yae, eC/IM HEBO3MOX-
HO NpoBejeHMe KanM6pPOBKM METOAOM C/IMYEHUsI B Npejenax Bcero pagoyero guanasoHa (cm. 5.2.1.2).

MpumeuyaHue 3— BausHue 67M30CTN OKPYXAOLMX 06HEKTOB MOXET GbiTb BbI3BAHO 3(DHEKTOM KOPOHbI 1
CBSI3aHHbIM C Hell aelicTBuemM o6beMHOro 3apsiga. Mposepka addekTa 6IM30CTH OKPYXAKLLMX 06BEKTOB NpU 3KCnya-
TALMOHHBIX UCMbITAHUAX HEO6X0ANMA TOJLKO B C/lydae, eC/U AaHHbIX TUMOBbIX UCTbITAHUA HELOCTATOUHO.

8.3 3kcnnyaTtaunoHHbIE UCMNbITaAHUA CepTMCbI/ILl'MpOBaHHbIX N3MEePUTESIbHbIX CUCTEM

8.3.1 3TanoHHbIi MeTog (NpeAnoyYTUTeNbHbIR MeToA)

MpunucaHHbIi MacwTabHbIl KO MULMEHT N fUHAMUYECKNE XapaKTepUCTUKN CepTUULMPOBAHHO 13-
MepuTesibHOl CUCTEMbI CriefyeT onpefesnaTe METOAO0M C/IMYEHUS C 3TANIOHHOM M3MepUTENbHOW CUCTEMO CO-
rnacHo 5.2. PekoMmeHayeTcs Mexay AByMSA cuctemamu pasmellaTtb npoToTun (aHasnor) obbekTa ucnbiTaHus,
NOAKMYEHHbIN K UMNYNbCHOMY reHepaTtopy.

MoaTBepxaeHne XxapakTepucTuk B HOMUHA/IbHOM BPEMEHHOM funanasoHe oT f_ _not — npoBoasT ¢ uc-
nosib30BaHMEM UMMY/bCOB CreAyoLmnx hopM BOJHbI:

[ONs MOMHOro UMMy bca U UMMy/ibca, CPe3aHHoro Ha cnage (Ha 3agHeM (ppoHTe),

- fmn paBHO HanMeHbLIEeMy BpemMeHn HapacTaHusa (4AUTeNbHOCTY nepeaHero) poHTa uMmnynbca 7 Imj;

- paBHO Hanbo/blIEMY BpEMEHW HapacTaHusa (4IMTeNbHOCTU NepefHero) hpoHTa nMnybca 711o>;

- 06e hopMbl BO/HbI AO/MKHBI UMETb NPMGAN3UTENbHO Hanbo bluee 3HaUYeHe BpeMeHn 40 nonycnaga
(anvTenbHocTM nMnynbca) T2Tax, 418 KOTOPOro cepTudnumpyeTcs usmepuTenbHas cucrema.

8.3.2 ANbTepHaTUBHbIN MeToA, AONOMIHEHHbI M3MepeHMeM NepexofHO XapakTepucTuku co-
rnacHo npunoxexHunio B

MpunucaHHbll MaclTabHbIn KO3 hMLUneHT onpeaenstoT METOAOM C/IMYEHNS CepTUAULNPOBAHHON U3-
MepUTebHOW CUCTEMbI HAMPSHKEHUS TPO30BOr0 UMMNY/bCA C 3TANIOHHON N3MEPUTENIbHON CMCTEMOI aHanorny-
HOro TUMa HanpsKeHus cornacHo 5.2, ¢ UCNONb30BaHMEM MOJIHbIX UMMY/ILCOB C BPEMEHEM HapacTaHus
(anvTenbHocTblO NepegHero) dopoHTa Il B AnanasoHe oT TiTingo 71ng. v BpemeHeM Ao nonycnaga. 6ams-
KMM K ero HanbonbLluemMy 3HadeHunto 7 2| Aa KOTOPOro cepTuduLmMpytoT cuctemy. B KayecTse anibTepHaTHBbI
npunucaHHbIi MacliTabHbI KO3 (ULMEHT MOXET ObITb paccumMTaH 13 MacliTabHbIX KO3 ULMEHTOB KOMMO-
HEHTOB cucTeMmsbl (cM. 5.2.2).

Ana cepTUUMPOBAHHBIX U3MEPUTESIbHBIX CUCTEM, MpefHasHavYeHHbIX ANA U3MEPEHUS UMMY/bCOB,
cpe3aHHbIX Ha nepegHeM poHTe, KannMbpoBKa A0/HKHA NPOBOAUTLCA UMMY/IbCaMU C BpeMeHeM A0 cpe3a Toe
B Amana3oHe oT 7arV)go 7QIk

[lonoNHUTENBHO K KANMBPOBKE MMMY/IbCamn AO/HKHA ObITb CHATA NepexofHas XxapakTepucTuka ceptu-
drumpyemoit n3mepuTeNnbHON CUCTEMbI COTAaCHO NPUoXeHWto B. ONOpHbIA ypOBEHb B rpaHnL,ax OnopHOro
BPEMEHHOr0 AnanasoHa, A8 KOTOporo n3meputesibHas cuctema Ao/mkHa 6biTb cepTuduumposaHa, He f01-
XEH 0T/INYaTLCA OT 3HAYEHUS NepexoAHON XxapakTepucTUKN AN1A BPEMEHU:

- 7l=l60nee, yeM £1 %, AN NOMHLIX UMMY/ILCOB U UMMNYLCOB, CPE3aHHbIX Ha cnage (Ha 3agHeM poHTe).

- 7az#l 6onee, yem =1 %. 4NA UMNYNLCOB, CPe3aHHbIX Ha nepeAHem poHTe.

MepexofHas xapakTepucTuka He fomKHa OTKNOHATLCA 6onee, Yem Ha 2 %, OT ONOPHOro YPOBHS B OMNOp-
HOM BpeMeHHOM AuanasoHe oT 0,57 HTIno 2 71tax (npunoxeHve B). Janee nepexofHas xapakTrepucTuka He
[O/KHa OTKNOHATLCS 6onee, yem Ha 5 %, B gnanasoHe oT 27 1Ta, A0 2 2tax, rae 2T2181BpEMS 40 nonycnaja
umnysnbca, 6/M3koe K HanbosblueMy 3HaYeHUIo, A1 KOTOPOro CepTUULMPYIOT N3SMEPUTESTBHYIO CUCTEMY.
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8.4 WcnbiTaHne guHaAMUYECKUX XapakTepucTuk

8.4.1 CnuyeHue c cepTUNLMPOBAHHOW N3MEPUTENLHOW CUCTEMOl

AHanNornyHble N3mMepeHus, BbINO/IHEHHbIE B COOTBETCTBUM C UCTbITaHNeM 7.3.1. MoryT 6bITb NpOBEAEHbI
npu cnu4eHusax ¢ 6onee TOYHON (3TasIOHHO) cepTUULMPOBAHHOW U3MepPUTENIbHOV CUCTEMOW 1 MOTYT 6bITb
MCMO/Ib30BaHbl A/151 OLLEHKM COOTBETCTBYIOLUMX BPEMEHHbIX napaMeTpoB U3MepsieMbIX UMMYNbCOB UCMbITY-
MO N3MepuTeNbHON CUCTEMbI B OTHOLIEHUW K CEPTUDULMPOBAHHOW U3MEPUTENTbHON CUCTEME U /15 OLLEHKM
HeonpeaeneHHOCTN M3MepeHUs 3TUX BPEMEHHbIX NapamMeTpoB C MOMOLLbI0 UCMbITYEMON U3MepUTenbHOM
cuctemsbl (cm. 5.11).

MpumeuyaHne — Jnri MoxXeT 6bITb BbIGPAHO AN OAHOMO TMnNa umnynabca, a 1 ~ — ansa gpyroro, B ciyyae, Kor-
fAa ans KanubpoBKM KCNOoMb3yoT Habop MMNybLCOB. B aToM cnyuyae cnefgyeT UCNonb30BaTb 3HaYE€HME BPEMEHW [0 Nosy-
cnaga (ANMTenbHOCTU) MMNybca, 6/1M3Koe K ero HanbonblueMy 3Ha4YeHuto, AN BCeX TUNOB MMMY/bCOB.

8.4.2 AnbTepHaTVBHbI MeTO[, OCHOBaHHbIV Ha N3MepeHUn napamMeTpoB NepexofHOi xapakTe-
pucTukn (npunoxexue B)

Mpu ncnonb3oBaHUM AA@HHOTO MeToAa HeO6XOANMO PervcTpUpPoBaTh NEPEXOAHYI0 XapakTepucTuKy Ha
BXO/E W BbIXOAE U3MepUTEsbHOW cucTeMbl. MeTog OLeHKM NpeacTaBieH B NpuaoxexHun B.

MpuMeyaHue — XapakTepuctuka MoXeT 6bITb UCC/IeA0BaHA NPY NOMOLLM MeTofa CBepTKN. MacluTabHbli Ko-
AP PULNEHT N3MEPUTESIBHON CUCTEMbI ONPEAENSAIOT M06LIM MOAXOAALMM METOLOM. ®OpMa BOJIHbI, UCMOMb3yemas Ass
onpeaesnieHns MacluTabHoro KoauLmeHTa, JO/MKHA HAX0AUTbCSA B NpeAenax fuanasoHa, COOTBETCTBYIOLLEr0 MeToay
CBEPTKM, OMUCAHHOMY B NPUIOXeHUn I.

[Hamnyeckne xapakTepucTvki cepTunLmMpyemMoi n3smepuTenbHoN CUCTEMbI ONPeAeNsatoT C NOMOLLbIO
CHAITVSA ee NepexoHOl XxapakTepucTuku (3aperncTprpoBaHHO COrTacHo NPUIOXKEHUIO B) 1 € NOMOLLbI0 METO-
[a CBepTKv ANs 3aperncTpupoBaHHON NepexoHoi XxapakTepUCcTMKM Co CTaHAAPTU30BaHHON (hOpMOIA BOMHbI,
KoTOpoi TpebyeTca noATeepxaeHue. Mpy NOMOLLM MeToAa CBEPTKN MOTYT ObITb OLeHEeHbl NOrpPeLIHOCTN n3Me-
pUTENbHOW CUCTEMbI A1 Pa3/IMYHbIX (HOPM BOJIHbI (Npunoxexune IN). MI3meHeHne MacluTabHOro koaduumeH-
Ta B rpaH1LUax onopHOro BpPeMEeHHOro AvanasoHa A0/HKHO HaxoAuTbCA B npefenax =1 %.

8.5 3JkcnnyaTtaunoHHaa npoBepka (nosepka)

8.5.1 CnuuyeHns c 6onee TOUHOU cepTUULNPOBAHHON N3MEPUTENbHOI CUCTEMOIA

[omkHbl 6bITb NPOBEAEHbI CIMYEHUS € APYrol, 60/1ee TOYHOI (3TasoOHHOI) cepTUULMPOBAHHOR n3Me-
pUTENbHOW CMCTEMON NPK NOMOLLM MeToAMKM 5.2. TIpy CAMYEHUN aMnIMTYAHbIX 3HAYEHWU MOXHO Takxe uc-
nonb30BaTh LWAapPOoBO pa3psgHuK cornacHo |IEC 60052.

Ecnun pasHocTb Mexay ABYMSA M3MEPEHHbIMU 3HAYEHUAMUN HaXoANTCA B Npegenax i3 %, npunucaHHbIi
MacLlTabHbIi KO3IPAULMEHT cuMTaeTcs NermMTUMHbIM. Ecnn pasHocTb 60/1bLUe, TO AO/KHbI ObITh NPOBEAEHDI
paboTbl N0 06HAPYXEHWIO NPUYNHBI U, eCK NOTPebyeTcs, TO AO/MKHbI GbiTb NPOBEAEHbI MOBTOPHbIE UCNbITA-
HUSA NacnopTHbIX XapakTepUCTHKe Lie/bio onpeseneHnst HOBOro 3HaYeHNs NPUNMCAHHOIo MaclTabHoro Koad-
duymeHTa.

3HaueHne Kaxa0ro N3MepeHHOro BpEMEHHOro napameTpa fo/KHO HaxoAnTbes B npegenax =10 % cooT-
BETCTBYIOLLEro 3HA4YeHNs,, U3MEPEHHOr0 ApYroi (3TasIoOHHOW) M3MepuTenbHOW cucTemoil. Ecnm pasHocTb
60nbwe 10 %, TO AO/MKHbI ObiTb BbINOSIHEHbLI MOBTOPHbLIE WCMbITAHUA NACMNOPTHLIX XapakTepPUCTUK C Lefblo
onpefeneHns HoBbIX 3HAYEHWI rpaHnL, HOMUHaNLHOrO BPEMEHHOTO AnanasoHa (ecnu notTpebyeTcs).

8.5.2 Mposepka macwTabHoro koapuuneHTa KOMNOHEHTOB

MacluTabHbln koahduLmnenT(bl) KaXKA0r0 KOMNOHEHTA MOXET ObiTb MPOBEPEH NCMOIb30BaHNEM BCTPO-
€HHOro WM BHELUHEro kanmbparopa, UMelLero paclinpeHHyo HeonpeaeneHHocTb He 6onee +1 %. Ecnn
Pa3HOCTb Y KaXA0ro MacluTabHoro koadpumumneHTa oTIM4aeTcs OT ero npeplayLLero 3HayeHmsa 6onee, Yem Ha
1 %. TO nNpununcaHHbll MacwTabHbll KO3ahUUMEHT cuntTaeTca NerntumHbiM. Ecnn kakas-nnbo pasHocTb
6onbwe 1 %, TO AO/MKHbI 6bITb NPoOBeAeHbl PaboTbl N0 0OHAPYXEHWIO NPUYKHLI U, ecnu noTpebyeTcs, TO
[O/MKHbI 6bITb NPOBEAEHbI NOBTOPHbIE UCMbITAHUA NACMOPTHLIX XapakTepUCTUK C Liebio onpeAeseHns HOBOro
3Ha4YeHUss NpMNNCcaHHOro MacwTabHoro koadhduumeHTa.

8.5.3 TMpoBepka ANMHAMUYECKNX XapaKTePUCTUK NPU MOMOLLN KOHTPO/IbHOW 3anncyu nepexosHoi
XapakTepucTumkm

Ecnn Heo6xo4umo, To NpoBepKy pabounx AUHaAMUYECKNX XapakTePUCTUK AOMOMHAIOT CHATUEM Nepexos-
HOW XapakTepucTUK/N N3MEPUTENbLHOI CUCTEMbI C UCNO/Mb30BaHNEM MeTOAa, ONMCAHHOTOo B NpuoXxeHun B. Pe-
3ynbTaTbl [O/MKHbI  OGbiTb BK/IIOYEHbl B MacnopT W3MepUTeNbHON CcucTeMbl ANA WX AanbHelwero
1CMo/Ib30BaHNA B Ka4eCTBe KOHTPOJ/IbHON 3anucu, A8 TOro YTobbl MOXHO 6bIS10 06GHAPYXNUTb U3MEHEHUS B AN-
HaMUYeCcKMX XxapakTepucTukax npv nocneayoLinx aKcnayaTalMoHHbIX NpoBepKax.
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9 Vi3amepeHre HanpsXeHNA KOMMYTauVMOHHbIX MMMNY/1bCOB

9.1 Tpeb6oBaHuA K cepTUULUPYEMOI U3MEPUTENLHON cucTeme

9.1.1 O6uwue TpeboBaHusa

OCHOBHbIMU TPe60BaHNAMM K CEPTUANLUPYEMOI N3MEPUTENBHOW CUCTEME HaNPSXXeHNA KOMMYTaLMOoH-
HbIX UMMYNbCOB ABMAOTCA:

- U3MepeHne aMnanTyAHOro 3HaYeHUs UCMbITaTeNbHOro HAMPAXEHNA KOMMYTaLWOHHbIX UMMNY/1bCOB CO-
rnacHo IEC 60060-1 f0/1XHO NPOBOANTLCSA C pacLUMpPEHHO HeonpeaeeHHOCTbI0 B npeaenax z 3 %;

- U3MepeHne BPEMEHHbIX NapameTpoB, KOTOpble onpeaensoT opmy curHana, JO/MKHO NPOBOANTLCA C
pacLuMpeHHo HeonpeaeneHHocTbo B npegenax = 10 %.

9.1.2 CocTaBnfawuwmne HeonpeaeneHHoOCTH

[Nns n3aMepuTenbHOW CUCTEMbI HANPSHKEHNUA KOMMYTaLMOHHOMO MMy ibCa pPacLUMPeHHY0 HeonpeaeneH-
HOCTb M3MepeHusa nu cnegyeT oueHnBaTb C koapduuneHTom oxeata 415 95 %-HO BEpOATHOCTU cornac-
Ho 5.10.3, 5.11.3 1 npunoxeHuit A n b (Nnpn HeobxoaMmocTH). cnbiTaHnsa ANA BbIABAEHUS COCTaBSALLMX
HeonpeaeneHHOCTU, KOTOopble, Kak MpaBu/o, JO/MKHbI yUnTbiBaTbCA, 0606LeHbl B Tabnuue 5. B HekoTopbIx
c/iyyaax MOryT MposBAATLCA ApYrve AONOSIHUTE IbHbIE COCTaB/IAIWME HEoNpeaeeHHOCTH, KOTopble Takke
MOTYT ObITb BaXHbl, Y OHU JO/MKHbI ObITb TOXE YUYTEHbI.

9.1.3 Tpeb6oBaHuA K U3MepuTenbHbIM Npubopam

N3mepuTenbHbie npubopbl 4oMKHbI cooTBeTcTBOBaTh IEC 61083-1 1 IEC 61083-2.

9.1.4 AnHamnyeckne xapakrepucTuku

[nHaMmnyeckne xapakTepucTukm cepTMULMPOBaHHON N3MEpPUTENbHOW CUCTEMbI CYATAOTCS yAO0BAET-
BOPUTE/IbHLIMU. KOrAa:

- MaclTabHbln KO3 MULNEHT B HOMWHA/IbHOM BPEMEHHOM Anana3oHe (POPM MMMY/IbCHOrO CUrHana,
yKa3aHHbIX B NacrnopTe M3MepuTeNbHOW CUCTEMbI, HaxoauTca B npegenax + 1 %;

- pacwpeHHas HeornpeaesIeHHOCTb U3MEPEHNS BPEMEHHbLIX NapameTpoB B HOMWHa/IbHOM BPEMEHHOM
AvanasoHe hopM BOJMHbI He npeBsbiwaeT 10 %.

9.1.5 MogkntoyeHne K 06bEKTY UCMbITaHNA

CepTudmuymnposaHHas nsmMeputesibHas cuctema fosmkHa 6bITb MOAKNI0YEHA HENOCPeCTBEHHO K BXOAY
06bekTa MCMbITaHUA. B 0T/iMuMe OT M3MepeHUii HanpsHXeHUs rPO30BbIX UMNYNLCOB (CM. 7.1.5). nsmeputens-
Has cucteMa KOMMYTaUMOHHbIX UMMY/IbCOB MOXET ObITb BK/IIOYEHA MEXAY reHepaTopoM HanpshKeHus n 06b-
€eKTOM UCMbITaHus. B3aumMHoe BvMAHME MeXAy UChbiTaTeNbHbIMU U U3MEPUTESTbHBIMU LIeNSIMU JOKHO OblTh
He3HaunTe IbHbIM.

9.2 UNcnbiTaHns cepTuduumpyemMoii usMepuTenbHOi CUCTEMBI

WcnbiTaHua cornacHo pasgeny 5. 0606ueHHble B Tabnuue 5. Heo6xoANMbl ANA NOATBEPXKAEHNSA Xapak-
TEPUCTVK CEPTUIULMPYEMOI U3MEPUTENBbHON CUCTEMbI HANPSHKEHUS KOMMYTALUWOHHOTO UMMY/bCa 1 ee KOM-
NMOHEHTOB. a Takke A1 OLEeHKN pacLUMpeHHOW HeonpeaeneHHOCTU n3MepeHus. VcknoyeHns npeacrabieHsl
B4.4.2.

PesynbTaTbl TUNOBLIX U NPUEMO-CAATOUHbIX UCTbITAHWI MOTYT ObiTb MOATOTOB/EHbI HA OCHOBE AaHHbIX
npounssoanTens. Mpmemo-caaTouHble NCNbITaHWS A0/MKHbI NPOBOANTLCA Ha KaXKA0OM YCTpoiicTae.

9.3 3kcnnyaTtaunoHHbIE UCNbITAHUA CEPTUMDULUPOBAHHBIX U3MEPUTENbHbLIX CUCTEM

9.3.1 OTanoHHbIN MeToA (NpeAnoYTUTENbHbIV MeToa)

MpunucaHHbIN MacwTabHbIl KO3APPULNEHT N AMHAMUYECK/e XapakTepucTUKN cepTUULMPOBaHHON N3-
MepuTesibHOV cucTeMbl criegyeT NOATBEPXAaTb METOAOM €€ C/IMYEHUS C 3TaSIOHHON U3MepuTesbHON cucTe-
Mol cornacHo 5.2. XapakTepucTukn B HOMUHAIbHOM BPEMEHHOM AuanasoHe oT fijnao tmexnoaTBepXaatoTcs ¢
1Cnosib30BaHWeM ABYX MNYbCOB Pa3NNyHON hopMbl:

- fmin paBHO HavMeHbLlleMy BpeMeHn TBTiNAO0 MakcvMyMa BPEMEHHOr0 AnanasoHa,;

- tmat paBHO HanbonbLeMy BpemeHn TpTa/ 0 MakCMyMa BPEMEHHOro AnanasoHa,;

- 06e (hopmbl BOSIHLI AO/MKHBI UMETL 3HAYeHMe BPeMeHW [0 nosaycnafa (4/UTENbLHOCTb UMMY/bCa),
61113K0e K Hanbonbllemy 3HaueHno T2T1ax (nnu Bpems 6onee 90 % vnu Bpems [0 HyAs), 418 KOTOPOro cepTy-
huunpoBaHa usmepuTenbHas cmctema.

9.3.2 ANbTepHaTUBHbIN MeToA, AONOMIHEHHbI N3MEPEHHOM NEPEXOAHON XapakTepucTuku

MpunucaHHbIN MacluTabHbI ko3thdrLMeHT cepTudmnLmpyemoli n3mepuTenbHol CMCTeMbI NOATBEepXAa-
10T C/IMYEHNEM C 3TaNIOHHON N3MEPUTE/bHOW CUCTEMOM COrlacHo 5.2 ¢ NCNOIb30BaHNeM MOJIHbIX UMY /IbCOB
C BpemeHeM A0 Makcumyma 70@l B Avana3oHe HOMUHA/bHbIX BPEMEHHbIX 3HaueHuin oT Tpmgo I ,n)/ v c epe-
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MeHeM A0 nonycnaga (4nnTenbHOCTbI0) uMnynbca (Um ¢ BpemeHem 6onee 90 % nnv ¢ BpeMeHeMm A0 MOSIHOro
cnaga nmnysnbca), 6M3KUM K ero Hanbo bLLeMY 3HaUYeHWIo (Un ¢ BpemeHem 6onee 90 % nnu ¢ BpemeHeMm A0
MOMIHOrO cnaja uMnynbca), ANA KOToporo 6blna cepTuduumpoBaHa nsMeputesnbHasa cuctema. B kavectse
anbTepHaTUBHOrO MeToAa MaclUTabHbI KO3 MULMEHT MOXET ObITb paccumMTaH U3 MaclUTabHbIX Ko3aduLm-
€HTOB KOMMOHEHTOB CEPTUMLMPOBAHHON N3MepUTENbHOW cuctemsl (cm. 5.2.2).

B fononHeHne fo/mkHa 6biTh CHATA NepexoHas XxapakTepucTuka cepTudnLMpoBaHHON N3MepPUTETbHOM
CUCTeMbl COrlacHO MpuioXeHWio B. OMOpHbI ypoBeHb OMOPHOTrO BPEMEHHOro Auanas3oHa, AN1S KOTOporo
6blna cepTuuLpoBaHa nsmepuTenibHas cMcTemMa, He Ao/HKeH 0TInYaTbCs 0T 3HAaUYeHNA NepexofHol xapak-
TEPUCTUKN 6onee, yem Ha +1 %.

MepexoaHas xapakTepucTuka He Ao/HKHA N3MeHATbCS 6onee, Yem Ha 5 % B AnanasoHe ot 7 ~ go 7 °,
(nnn BpemeHem 6onee 90 % nnu BpeMeHeMm A0 Hyns), A1 KOToporo 6bina cepTudvumpoBaHa nsMepuTesibHas
cucTema.

9.4 AnHamMunyeckune xapakTepucTuku

AHanornyHble nsMepeHus, caenaHHblie B COOTBETCTBUU C UCNbiTaHnem 9.3.1, MoryT 6bITb UCNOMb30BaHbI
npy NPOBEeAEHUN CIMYEHNSA C CEPTUCNLUPOBAHHON N3MEPUTE/TbHOV CUCTEMOW, a Takke MOryT ObiTb UCMOb-
30BaHbl OLeHKa COOTBETCTBYIOLLMX BPEMEHHbIX NapaMeTpoB N3MepseMbIX MMMNYbCOB A5 UCNbITYEMON 1 cep-
TUPULMPOBAHHON U3MEPUTENbHBIX CUCTEM W HeonpefesieHHOCTb BPEeMEHHbIX napaMeTpoB, U3MepseMblX
UCNbITYyeMOli U3MepuTesibHOM cucTemoli cornacHo 5.4 (tabnuua 5).

NMpumeyaHue — fmwMoXeT GbITb BbIGPAHO A4/1 OAHOTO TUNA UMNYNbCA, a tmax — 415 APYroro, aciydasx, Kor-
Aa ans cepTudpukauum TpebyeTcs rpynna pasHbiX TUNOB UMMY/bCOB. B Takux cnydyasx cnefyet WCNofnb3oBaTb camoe
[O/MHHOE BpeMms Ao nonycnaga (4AMTenbHOCTb UMNYNbCa) U3 BCEX UCMO/b3YyEeMbIX TUMOB UMMY/bCOB.

9.5 3OkcnnyaTtauyuoHHaa nposepka (nosepka)

9.5.1 CnuyeHue c 6onee TOYHOI CEpPTUPULNPOBAHHON U3MepPUTEsIbHOI CUCTEMOIA

[omxHbl 6bITb MPOBEAEHbI CINYEHMSA C APYTOi 60/1ee TOYHON (3TasI0HHON) cepTUMLMPOBaHHON n3me-
pUTENbHOW CUCTEMOI NpK NOMOLLM MeToAMKM 5.2. TIpy CAMYEHUN aMnIMTYAHbIX 3HAYEHWU MOXHO Takxe uc-
Nnonb30BaTh LWapoBoi paspsaaHuK cornacHo |IEC 60052.

Ecnun pasHocTb Mexay ABYMS U3MEPEHHbIMU 3HAYEHUAMUN HaXoANTCA B Npegenax i3 %, npunucaHHbIin
MacLlTabHbIi KO3IPEULNEHT cUMTaeTCa NErMTUMHbIM. ECv pasHoCcTb 60/1bLUe, TO AO/KHbI ObITh NPOBEAEHbI
paboTbl N0 06HAPYXEHWIO NPUUYNHBI K. €C/IM NOTPebyeTcs, TO AO/MKHbI GbiTh MPOBELEHbI NOBTOPHbIE UCNbITA-
HUSA MacrnopTHbIX XapakTepUCTUK C Lesblo OnpefesieHNs HOBOro 3HayeHWs MNpUNUCaHHOro MacwTabHoro
KoahpumumeHTa.

3HaueHne Kaxaoro N3MepeHHOro BPEMEHHOro napameTpa A0/HKHO Haxoautbes B npegenax HO % ot
COOTBETCTBYHOLLEr0 3HAYEHUS, NU3MEPEHHOTO APYroii (3TaNOHHOI) N3MepuTeNbHOR cuctemoii. Ecnn pasnuune
Mexay 3TUMU 3HaYeHUsIMU BPEMEHHbIX napameTpoB npesbiwaeT 10 %, To AO/MKHbI 6bITb NPOBEAEHbI UCCe-
[0BaHNA N0 06HAPYXEHWI0 NPUYMH 3TOTO NPEBbLILLEHUS W, €C/IM NOTpebyeTcs, TO AO/MKHbI GbiTh BbINO/HEHbI
MOBTOPHbIE WCMbITAHMSA NACMNOPTHLIX XapakTepucTUK C Lefblo OnpeAesieHNs HOBbIX 3Ha4YeHWid rpaHuy,
HOMWHAaNbHOTO BPEMEHHOTO AnanasoHa.

9.5.2 Mposepka MacwTabHbIX KOIPPULUNEHTOB KOMMTOHEHTOB

MacwTabHbIii KO3 PULMEHTbI) KAXKAOT0 KOMMOHEHTA MOXET 6bITb MPOBEPEH UCMONb30BAHNEM BCTPO-
€HHOro WM BHELUHEero Kaimbparopa, UMeloLero paclinpeHHyo HeonpegeneHHocTb He 6onee *1 %. Ecnu
Pa3HOCTb Y KaXXA0ro MacluTabHoro koadhuumneHTa oTanyaeTcs oT ero npeablayLLero 3HaueHs 6onee, yem Ha
1 %. TO NpuNMCaHHbIA MaclTabHbI KOIPMULMEHT cunTaeTcs NernTUMHbIM. Ecnun kakas-nmbo pasHocTb
60sbLie 1 %. To fo/MKHBI 6bITh NPOBEAEHbI PaboTbl N0 06HAPYXEHWNIO NPUYKHBLI U. ecin NoTpebyeTcs, To J0/1-
XHbl 6bITb NPOBEAEHbl MOBTOPHbIE WCMbITAHWUA C LIe/bi0 ONpefeneHns HOBOro 3HayeHUs MPUNMCaHHOro
MacLlTabHoro koadpuumeHTa.

9.5.3 lpoBepka AnHaAMUYECKUX XapakTepPUCTUK NPU MOMOLLKN KOHTPOJIbHOW 3anncun nepexoHo
XapaKTepucTuku

Ecnun Heob6xogumo, To NpoBepKy pabounx AUHAMUYECKUX XapaKTePUCTUK LONOMHAIOT CHATMEM nepexos-
HOW XapakTepucTUK/N N3MEPUTENIbHON CUCTEMBI C UCNO/Mb30BaHNEM MeTOAa, ONMCAHHOro B NpunoxexHun B. Pe-
3ynbTaTbl AO/MKHbI ObITb BK/IOYEHbI B NACNOPT paboynx xapakTepucTuk cepTunLMpyemMoin n3MepuTenbHoi
CcUCTeMbl ANA UX JanbHelluero Ucnoib3oBaHUs B KaYecTBe KOHTPOJ/IbHON 3anucu Ans Toro, Y4Tobbl MOXHO
6bI/I0 06HAPYXUTb U3MEHEHUSA B AUHAMUYECKMX XapaKTepucTukax Npu nocriefyloLlmnx aKcnayaTayMoHHbIX
npoBepkax.
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Ta6nuuya 5— VcnbiTaHus W3MEPUTENLHON CUCTEMbI HANPsXXEHUST KOMMYTALWOHHbLIX MMNYNbCOB

TvinoBsble rlpl/leMO-C,anOLIHble SKCI'InyaTaLlI/IOHHbIe 3KCI'II1yaTaLI|VIOHHbIe
MCNbITaHNA UCNbITaHNA UCMNbITaHWA npoBepkn

Twn ncnbiTaHna

Onpepgenexnne macwTabHoOro 5.2
KoahuLMeHTa,'BPEMEHHbIX  Ma- 5.11/9.3
pameTpoB npu kanubposke

MpoBepka macwTabHOro Ko- 9.5
appmumneHTa

Mposepka NMHeHoCTH, 5.3 5.3
CM. npuMeyvaHune 2 (ecnn npumMeHnmo)

lMpoBepka AMHaMUYECKUX xa- 5.4/9.4 5.4/9.4 9.5
pakTepucTuk

MpoBepka KpaTKOCPOYHOW cTa- 55
6unbHOCTU

MpoBepka [ONTOCPOYHON cTa- 5.6 5.6
6UIbHOCTMN (ecnu npyMeHNmo)

MpoBepka BNUAHWUA Temnepa- 5.7
TYpbl OKpyXatLein cpeabl

MpoBepka adphekta 6aM30CTU 5.8 5.8
OKpYXallLnx 06B-EKTOB, CM. Mpu- (eCiM NPUMEHUMO) (ecnu npyMeHnmo)
MeuaHue 3

[poBepka BAUSAHWUA MNporpam- 59
MHOro obecneyeHuns (ecnu nprMeHnMoO)

WcnbiTaHne Ha Bo3feiicTeue 5.12 5.12
nomexamu

VcnbiTaHme Ha YyCTOMYMBOCTb 5.13 5.13
npeobpasoBaTesibHOrO  YCTPOIi- (ecnv npyMeHUMO)
CTBa B YC/IOBUSAX CyXOWi OKpyxato-
et cpeapbl

McnbiTaHne Ha yCcTOWYMBOCTb 5.13
npeobpasoBaTesnibHOrO  yCTpOli- (ecav NMPUMEHUMO)
CTBa BblAepPXMBaAEMbIM Hanpsxe-

HUEM MOA AOXAEM UMW B YC/OBU-
AX 3arpsA3HeHns

OnpepeneHve MacluTabHoro 5.2.2 5.2.2
KoathchuureHTa npeobpasoBarens
OnpefeneHne maclwTabHOro 5.2.2 5.2.2
KoadhpumumneHTa nepegatolei
cuctembl (ecnu TpebyeTtcs)
OnpegeneHne MacwTabHoOro 5.2.2. 5.2.2,
KoahdhmuneHTa n3MepuTenbHOro IEC 61083 IEC 61083
npuéopa
OTBETCTBEHHOCTb no KOMMNOHEHTaM.Npou3BoAnTENb no cucteme, Nonb3oBaresb,
cMm.npumevaHue 1
PekomeHgyeMmblli  MHTepBan einHopa3oBo(TMNoBble pekomeHayeTcs B 3aBMCMMOCTH OT
noBTOpeHust 1 Nnpuemo-cAaTo4Hble UCMbITaHNs) exerogHo, cTabunbHoCTH,
HO He pexe 1pa3a HO He pexe 1pasa
B 5 net B roj

MpumeuvaHne 1— BblwenepeyncneHHble NCNbITAHNA Takke MPUMEHSIOT K OTAE/IbHbIM KOMMOHEHTaM, eciu
3KCnyaTalMOHHbIE UCTIbITAHUSA NPOBOAST aNbTEPHATUBHLIM MeTofoM (cM. 5.2.2). ns onpefeneHunst HeonpeneneHHoc-
TV M3MepeHnsa cepTUULPyeMoin n3mMmepnuTenbHOR CUCTEMbI, COGPAHHOI 13 flaHHbIX KOMMOHEHTOB, CM. MpUIoXeHne b

MprumMmeyaHne 2— VcnbiTaHWe Ha IMHERHOCTb cornacHo 5.3 TpebyeTcsa TONbKO, eC/iM HEBO3MOXHO NpoBeje-
HVe KanMbpoBKM METOAOM C/MYeHus B npefenax Bcero paboyero guanasoHa (cm. 5.2.1.2).

MpumeyvyaHne 33— BauaHne 61130CTU OKPYXaOLMX 0OBEKTOB MOXET OblTb BbI3BAHO 3(PPEKTOM KOPOHbI U
CBSA3aHHbIM C Heli felicTBuemM o6beMHOro 3apsaga. Nposepka achdekra 61M30CTH OKPYXaLW KX 06bEKTOB NpU aKcnaya-
TaLMOHHbIX UCMbITAHUAX He06X0AMMa TOMbKO B CAyYaB, €C/IM faHHbIX TUNOBbIX UCNbITaHWi HeJ0CTaTOYHO.

37



FOCT P 55193—2012

10 3TasIoHHbIE N3MepUTEsibHblE CACTEMBDI

10.1 Tpe6oBaHUA K 3TANOHHbIM U3MEPUTESIbHLIM CUCTEMaM

10.1.1 TocTosAHHOEe Hanps>XeHue

OTasIoHHasA u3MepuTenbHas cucTema [o/xHa obecneynmsBaTb M3MEPEHNE NOCTOSHHOIO HanpsXXeHus ¢
pacLUMpeHHO HeonpeaeneHHocTbio B npeaenax Uu £ 1 % Bo Bcem paboyem gnanasoHe. Ha TOUHOCTb He f0/1-
XeH B/INATb KO3 ULMEHT nynbcaummn sHayeHmem go 3 %.

10.1.2 MNepemeHHOe HanpsXxeHune

OTanoHHaa nsmepuTenibHas cuctema AomkHa obecneunBaTb U3MepeHNe NePEMEHHOr0 HanpsHXKeHUs ¢
pacLUMpeHHO HeonpefeneHHocTbo B npegenax Uu < 1 % Bo BceM paboyem guanasoHe.

10.1.3 HanpseHua NoJIHbIX U Cpe3aHHbIX TPO30BbIX, a TakKe KOMMYTaLMOHHbIX UMNY/IbCOB

OTanoHHaa uMeputesibHas cuctema fosxHa obecneumsaTb:

- U3MepeHne aMnNANTYAHbIX 3HaYeHWI A HanpsHKeHWi NOMHbIX, Cpe3aHHbIX Ha cnage (Ha 3agHeM poHTe)
rPO30BbIX UMMY/IbCOB, & TakxXe KOMMYTaLMOHHbBIX UMMY/IbCOB C PaCLUMPEHHOW HeonpeaeneHHOCTbIo B Npeje-
nax nuw £ 1 %,;

- U3MepeHne aMnNANTYHbIX 3HAYEHWUI HaNPSHXXEHNA rPO30BbLIX MMMY/ILCOB, CPe3aHHbIX Ha cnage (Ha 3a-
AHeM poHTe), B npegenax UM2ii 3 %;

- U3MepeHne BPeMEHHbIX NapameTpoB MMMY/bCOB B paboyeM AvianasoHe n3mMepeHuin B npegenax uw i 5 %.

NMpumeyaHune — KonebaHns n/vnu BbIGPOCHI AO/KHBI PErMCTpUpOBaTbCs 6€3 uckaxeHuii (cm. 8.1.4).

10.2 KanubpoBka 3Ta/IOHHON U3MEPUTENbHOW CUCTEMbI

10.2.1 O6wume TpeboBaHusa

Co0TBETCTBME 3TA/IOHHOV U3MEepPUTEsIbHOW CUCTEMbI HEOBX0AUMbIM TPEBOBaHUAM, U3/10KeHHbIM B 10.1
HacTosLero cTaHgapTa, LO/DKHO NoATBepXAaTrbCA UcnbiTaHnAMM cornacHo 10.2.2. JoNoSIHUTENbHO MOXeT
ObITb MPUMEHEHO UCNbITaHne cornacHo 10.2.3.

10.2.2 3TanoHHbI MeToA: CpaBHUTENIbHOE U3MEpPEHMNE

YpaosnetBoputesibHble paboune xapakTepucTUKN 3Ta/IOHHON M3MEPUTENbHOM CUCTEMbl NpKU onpeaeseH-
HOM UCMbITaTeNbHOM HaNnpPsHKEHUU AO/MKHbI ObITb NOATBEPXAEHLI CPABHUTENbHBIMU U3MEPEHNUAMY C 3TASIOHHOM
N3MepuTesbHON CMCTeMOl C 60/1ee HU3KUM YPOBHEM HeonpeaeeHHOCTHW, KOTopas ABASETCA NPOCieXuBaemMon
K 3Ta/IoOHaM HauUMOHasTbHbIX METPOIOTUYECKUX MHCTUTYTOB.

Ha MMNynbCHbIX HaMpsXeHusx crefyeT Ucnosb3osarth fiBa Uin 6onee BpeMeHy HapacTaHus (gauTesnb-
HOCTU nepefHero) poHTa B nNpejesiax HOMUHaIbHOTO BPEMEHHOTO AnanasoHa.

MpumeuyaHune — TpeboBaHMs K ITANIOHHOI U3MepUTENbLHON cucTeMe ¢ 6o/1ee HU3KUM YpoBHEM Heonpepge-
JIEHHOCTU O/DKHBbI 6bIThb YCTAHOB/IEHbI ClIeAytoLMe: PacClMPeHHas Heonpeae/leHHOCTb A0/KHA HAXOAUTLCS B npege-
nax Uu & 0.5 % ANa n3mepeHus BCeX TUMOB Hanpsbkenuid v B npegenax Um i 3 % AN W3MEpPeHUst BPEMEHHbIX
NapBMETPOB UMY IbCHBIX HAMPSKEHMWIA.

10.2.3 AnbTepHaTUBHbI MeToA AN UMMY/IbCHOTO HanpsXeHusa: nsMmepeHne macwTtabHOro Ko-
athpuymeHTa 1 oueHka napameTpoB MEPEXOAHbIX XapakTepucTunk

MacwTabHblii KO3ULNEHT 3TANOHHOW N3MEepPUTENbHOW CUCTEMbI AO/KEH 6biTb YyCTaHOBMEH ANS 0f-
HOW pOPMbI CUrHaNa UMMNYIbCHOTO HaMPSHXKEHUS, HaNpPUMep, NPW NOMOLLY U3MepUTENbHbIX CUCTeM 6osiee Bbl-
COKOro Ksacca TOYHOCTW MpU COOTBETCTBYIOLLEM MWCMNbITATENIbHOM HanpshkeHuu. [ononHuTenbHo cnegyet
NPOBECTN OLeHKY NepexofHbIX XapaKkTepPMCTVK COrNacHo NPUIoXeHuto B. B cooTBeTcTBuM € Tabnuuein 6. [o-
MOSIHUTENIbHO ONOPHbIV YPOBEHb (YPOBHM) OMOPHOTO BPEMEHHOTO Anana3oHa, 415 KOTOpOoro Ao/hkHa 6biTb cep-
TuchnupoBaHa 3TasloOHHAA M3MepuTe/ibHas cucTema, He LO/DKEH OT/MYaTbCs OT 3HAYeHUS NepexoAHoMN
XapakTepucTUKN Ha BPeMEeHHOM OTpe3ke, COOTBETCTBYIOLLLEM NapaMeTpy MCMOo/b3yeMOoro MMMy/ibCHOTO Hanps-
XeHus, 6onee yem Ha ¢ 0.5 %.

10.3 VHTepBan mexay nocnepoBaTtesibHbIMU KannbpoBKamMmn 3TaIOHHOW N3MepUTEbHOM

cucTeMbl

WHTepBan kanmbpoBky onpefenseTcs CornacHo HaunmoHalbHOMY 3akoHofaTenbCTBy. Ecnm aToT BONpoc
3aKoHofaTeNlbHO He yperynnpoBaH, peKoMeHAyeMblli MHTepBan KannbpoBky cocTaBnseT He 6onee 5 net npu
YCNOBUWN PErynsipHbIX 3KCMAyaTaunoHHbIX NPOBEPOK, MOATBEPXAAWMNX CTAbUNBHOCTL 3TA/IOHHON M3MepK-
TefIbHON CUCTEMBI.

10.4 Mcnonb3oBaHWe 3TaNIOHHbIX U3MEPUTENbHbIX CUCTEM

PekomeHayeTcs, YTO6bI 3TAsIOHHbIE N3MepuTesibHble CUCTEMbI MCNOJIb30BaJ/IUCb TOJILKO A/14 CpaBHU-
Te/lbHbIX |/|3|\/|epeH|/||71 npu aKcnayaTalMOHHbIX UCMbITAHUAX MEHEe TOYHbIX U3MEPUTENbHLIX cUCTeEM. Kpome
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TOr0, 3Ta/IoHHbIe N3MEPUTENIbHBIE CUCTEMbI MOTYT GbITb UCMOMBL30BaHbI U A5 APYTMX U3MEPEHWiA, BKIoYas
pa6ouvie N3MEPEHWSI, ECIM NOKA3aHO, YTO TakKOe MUCMO/Ib30BaHNE HE B/IMSIET HA UX XapakTepucTuku. (Jkcnya-
TauMOHHbIE NPOBEPKYM (NOBEPKM) B COOTBETCTBUN C HACTOALLMM CTAHAAPTOM SIBASIOTCSA AOCTATOUYHLIMUW A5 UX
noATBEPXAEHMs)). B [OMNOMHEHME K cka3aHHOMY AOMYyCTMMO 3aMelleHve W3MepuTesibHoro npuéopa Ha
3KBMBAJIEHTHBIN, KOTOpLI y,0BIeTBOPSieT Tpe6OBaHUAM COOTBETCTBYHOLLEr0O CTaHAapTa.

Ta6nuya 6— PekomeHayeMmble NnapameTpbl OTKAMKA A5 U3MEPUTENbHBIX CUCTEM UMMY/ILCHOTO HANPSXKEHWS

TpeboBaHus K

Hanpsixetme MOSHbIV TPO30BbIM UMMy TLCAM rPO30BbIM UMMy/bCaM, COMMYTALIMOHHEM
1 TPO30BbIM MMMY/IbCaMm, cpe3aHHbIM Ha nepeaHemM wv)g I';"b cam
cpesaHHbIM Ha cnaje dopaHTe Y.
JKcnepumeHTasibHoe Bpemsi OT- £ 15 HC £ 10 HC -
knvka TH
Bpewms ycnokoeHus f. £ 200 HC £ 150 HC £ 10 mkc

Bpems yactuyHoro otknuka T, £ 30 HC £20 HC —
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MpunoxeHune A
(cnpaBouHoe)

A.1 O6wwue NonoxeHmsa

Pasgen 5onucbiBaeT ynpoLeHHY0 NpoLeaypy OLeHKN HeonpeaeeHHOCTU U3MePEHNUs Npu yC0BUAX 06bIYHO Npu-
MEHUMbIX W BNOJIHE [OCTATOYHbIX /151 BbICOKOBO/IbTHbLIX M3MepeHuii. B HeKoTopbIx Criyyasix He06X0ANMO WK XenaTesibHo
OLleHNTb HeonpeeneHHOCTb 6onee COXHbIM MeToAoM. MNpunoxeHne A cofepxnT 0630p pekomeHdauuii AN Takux cny-
YyaeB, B NpuIoXeHun b npeAcTaBneHbl NpYMepbl UX NPUMEHEHUS.

Kaxgoe nsmepeHue BesMUMHbI B HEKOTOPOI CTENEHUN SIBNAETCSH HECOBEPLUEHHbIM W pe3ynbTaT u3MepeHuii sBnseT-
CA NpU6AN3NTENbHON OLEHKOW HACTOSLLEro 3Ha4YeHns n3MepsiemMoli BeMyvHbl. HeonpeaeneHHOCTb u3mepeHus gaet 60-
nee siCHyl0 (hOpPMYyNMPOBKY kayecTBa nM3mepeHuii. OHa MO3BOMAET NOMb30BaTe/l0 CPaBHUTL W B3BECUTb pesynbTaTbl
N3MepeHns, HanpvMep Nosly4YeHHble pasHbiMy nabopaTopusamu, v npegocTaBnseT MHOpPMaLunio 0 COOTBETCTBUN pe3y b-
TaTOB M3MepeHusi TpebGoBaHWSM HaACTOALEro cTaHgapTa. PYKOBOACTBO MO OLEHKe HeonpeneneHHOCT! WU3MepeHus
(A Guide to the expression of Uncertainty in Measurement — GUM), nepBoHa4anbHO ony6smkoBaHHoe B 1993 rogy Mex-
[yHapopHoli opraHusaumeii no ctaHgaptusanmm (International Organization for Standartlzatlon — 1SO), B HacTosiLee Bpe-
M5 ISO/LEC 98-3:2008. siBNSeTCA MeXAyHapo4HO NPUHATbIM CTaHAAPTOM MO OLEeHKe HeonpeaesieHHOCTN U3MepeHns.

PykosoacTso ISO/IEC 98-3 onucbiBaeT OCHOBHbIE NpaBu/ia OLEHKN U BbIPaXEHUA HeonpeaeeHHOCTH B LUMPOKOM
cnekTpe N3MepeHnin Npu pasInyHbIX YPOBHAX HeonpeaeneHHocTU. Takum 06pa3oM He06X04MMO BblAENNTb U3 HErO cepuio
cneunduUyecknx npasu, KOTopble OTHOCATCS K cneunduyecknm 061acTAM BbICOKOBO/IbTHbIX U3MEPEHUI U UX YPOBHIO
TOYHOCTU U CNOXHOCTU. COOTBETCTBYHOLNE OCHOBHbIM NMpuHuunam ISO/IEC 98-3 HeonpefeneHHOCTU CrpynnupoBaHbl B
KaTeropum cornacHo metogam oueHkn. Oba meToAa OCHOBaHbl Ha pacnpegeneHnn BepoaTHOCTEN BE/IMUNH, BAUSIOLNX Ha
n3MepeHne n cTaHAapTHble HeonpeaeNeHHOCTH, KBannuLUMpyoLMecs pasinyHbIMU CTaHAAPTHBIMI OTKNOHEHNSAMU. 3TO
no3BonsieT yHuuumMpoBaTb VHTepnpeTaunio obenx KaTeropuii HeonpegeneHHOCT U OLEHKU CYMMapHOW cTaHAapTHON
HeonpefeneHHOCTN N3MepsaemMoil BeNnunHbl. CornacHo HacTosiweMy cTaHfapTy TpebyeTcst paclumpeHHas HeonpeaesneH-
HOCTb. COOTBETCTBYOLWAA KO3pPULMEHTY oxBaTta Ana npubam3ntensHo 95 %-Hoi BEPOSITHOCTHU.

OCHOBHble NpuHUMNbl ISO/IEC 98-3 1 npumepbl onpeAeieHnst HeonpeaeeHHOCT BblCOKOBOJIbTHbLIX U3MEPEHWI
npefcTaBfieHbl B HUXeCNeaylowWwmnx pasgenax. YpaBHeHUs ¥ NpUMepsbl, JaHHble B HUX. ABASAIOTCA AeCTBUTENbHbIMU ANA
He3aBNCUMbIX BXOLHbIX BE/IMUYMNH, KAKOBbIMW BO MHOTUX C/lyYasix SiBSIOTCS BbICOKOBO/IbTHbIE U3MEPEHNS.

A.2 OnpegeneHnsa, 4ONONHUTENbHbIE K pa3geny 3

A21

n3Mmepsiemasn umsnyeckan BenmumHa (measurable quantity): XapakTepHoe CBOICTBO AIB/IeHUS, Tesia Win Beliec-
TBA. KOTOPOE MOXeT 6blTb OnpeAeneHo KONYECTBEHHO U Ka4eCTBEHHO.

A2.2

YncneHHoe 3HavyeHune usnyeckoin BennunHbl (value of a quantity): 3HaueHue nsnueckoli BENNYUHBI, 06bIYHO
BbIPaXXEHHON KakK efinHNLA N3MepPeHNs 3TO BEMNYUHBI, YMHOXEHHAs Ha YNC/EHHbIV nokasaTesb.

A.2.3

n3mepsemsblii napameTp (measurand): OnpefeneHHas BennunHa, nognexawas usmepeHuio.

A24

Aavcnepcus (variance). MaTemaTuyeckoe oxugaHve KBagparta pasHOCTU MeXAy CiyvaiHol BeNNYHOW 1 ee mate-
MaTUYeCKUM OXuAaHueMm.

A.25

Koppenaums (B3amMmo3aBUCUMOCTb): COOTHOLEHWNE MeXAy ABYMS WU HECKONIbKUMU CAyYaliHbIMU Be/IMYMHAMMN
BHYTPV pacnpefeneHus AByx unm 6onee crnyvainHbiX BENUNH.

A.2.6

BeposATHOCTb oxBaTa (coverage probability): [ons, 06bi4HO 6onbluas, pacnpeneneHust cnydaliHbix BesIMYMH, KO-
Topas. Kak pe3ynbTar u3MepeHuil, MoXeT 6biTb KOPPEKTHO NpunucaHa N3MepseMoii BeNnynHe.

A.3 Mopgenb pyHKLNN
Kaxzgoe nsmepeHne MoxeT GblTb ONUCAHO (DYHKLMOHA/IbHbIM OTHOLLIEHWEM /

Y 5K X 2 X, X.). (A1)

rae Y — usmepsaemMas BeinunHa, a X, — pasinyHble BXOAHbIE BENNYVHbLI, NPOHYMepoBaHHble 0T 140 N. B 3HaueHun pyko-
BoacTea ISO/IEC 98-3 mogenb hyHKLMM /BKNOYAET BCE U3MEPEHHbIE 3HAYEHWSA, BNAIOLLNE BENNYNHBI, NOMNPaBKX, Nnonpa-
BOYHble KO3(hULMEHTbI, husnyeckme MNOCTOSIHHbIE, U ApPYrMe AaHHble, KOTOpble MOryT CyLeCTBEHHO MOBAUATHL Ha
3HayeHne Y 1 ero HeonpeAeneHHocTb. Mogenb YyHKLUMN MOXET ObiTb NpeAcTaBfeHa OAHUM UM HECKONIbKUMW aHannTu-
YeCKVMUN WU YUCIEHHBIMUN BblPaXeHNAMU, AN UX KOMBUHaUMAMU. B Lilenom BXogHble 3HadeHnsa X, ABAATCA cnyyvaiiHbiMu
Be/IMYMHaAMM 1 ONKCbIBAOTCA HabNOAeHNEM X, (<BXOAHbIE OLEeHKN») C OnpefeneHHbIM 3akOHOM pacnpejeneHns BepoaT-
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MOCTY ¥ CBSI3aHbI CO CTaHAAPTHLIMU HeoNpeaeNeHHOCTAMM U (X,) No Tuny A 1 no Tuny B. VX KOMGMHAaLMS COrnacHo npasu-
nam ISO/IEC 98-3 TpebyeT OT cTaHAAPTHOW HeonpeAeneHHOCTH U (y) BXOAHON OLLEeHKN Y.

MpumeuaHnune 1— Mogenb dpyHkummn fa ypaBHeHun (A.1) Takke siBNsieTCA AeACTBUTENbHON AN BXOLHOW n
BbIXO/ZHOM OLLEHOK X, N Y COOTBETCTBEHHO.

MpumeuvaHnune 2— Bcepun HabnogeHnii KOO HabnogaemMoe 3HaveHe BennUunHbl X, o6o3Havaetcs xJ1.

A.4 OueHka cTaHAapTHOI HeonpejeneHHOCTM no Tuny A

MeToz OLEeHKM TUNa A NPUMEHSIOT K BE/IMYMHAM, KOTOPbIE C/TyYaiiHO N3MEHAEMBI 1 A1 KOTOPbIX N HE3ABUCUMbIX Ha-
6/110}eHNA 6bINY NPOBeAEHbI NPU OAUHBKOBbLIX YC/IOBUSIX U3MEPEHUS. B Llenom Ans n n3mepeHnii Xm MOXHO NPUHATL HOp-
MasibHbI 3aKOH pacnpejeneHns BeposTHOCTM (pacnpegenerue laycca) (pucyHok A.1).

MpumeuyaHune 1— X, MOXET 6bITb MACLITAGHbI KOIPPULNEHT, 3HAUEHNE UCMITATENBHOTO HANPSHKEHNUS UK
BpEMeHHoIi napameTp ¢ HabnwgeHwem xJ1.

CpefHee apupmMeTnueckoe 3HaueHue X, HabItAEHNIi X1 onpeaensioT no gopmyne

A-2
n )
KOTOpas cuntaeTca l'IyHLLIeVI OLteHKOI7I X,. CTaH,D'apTHaFI HeonpeneneHHoCTb X no Tmny A paBHa 3kcnepumMmeHTa/ibHOMY
CTaHOapTHOMY OTK/IOHEHUIO OT cpeaHero 3HavyeHus

M * s(x) EE<ELL. (A.3)
*In

rae s(X) SBnseTca 3KCNepUMEHTasIbHbIM CTaHAAPTHLIM (CPeaHEKBaAPATUYHBIM) OTKIOHEHUEM OTAE/NbHbIX BENUYMH
a<t)=J-U £ (h«-*)* (A-4)

CpepgHekBagpaTuyeckme 3HavyeHnsa s2(x,) n s"x,) HasblBatloT NPOCTbIMU AUCNEPCUAMU UAN AUCNEPCUAMU YCPeSHEH-
HOro 3Ha4YeHWs CoOTBEeTCTBEHHO. KonnyecTBo uM3MepeHwuit AOMKHO ObiTb He MeHee 10. B NPOTMBHOM Criy4ae A0CTOBep-
HOCTb OLEHKM CTaHAapTHOW HeonpegeneHHOCTM no Tuny A Ao/xHa 6biTb NpoBepeHa NocpeAcTBOM WCMO/b30BaHKA
3hheKTUBHbLIX CTeneHeli cBO6OAbI.

NMpumeyaHue 2— BHeKOTOPbIX Cydasix 0606LLEeHHas OLeHKa AUCNIepCUn 3p2 MOXET BbITb MOyYeHa Ha OCHO-
Be 6O/IbLIOrO YMCNa NPeAWecTBYOLNX U3MEPEHUI, MPOBEAEHHbIX NMPU XOPOLLO N3BECTHLIX YC/OBUSIX. 3aTeM CTaHAapTHYIO
HeonpeAeneHHOCTb U3MEPAEMOTo napameTpa, NosyYeHHOro Npu HeGOMbLIOM Yucne U3MepeHuid n (n* 1. 2. 3. ...) nyuwe
oueHuBaTb C NOMOLLbIO BbipaxeHust u(7) = sp/«/n. He no chopmyne (A.3).

A.5 OueHka cTaHfapTHOI HeonpeAeneHHOCTW No Tuny B

OueHKy cTaHAapTHOI HeonpeAeneHHOCT Mo TUNy B BbINONHAIT B Tex cayyanx, Korga He Ucnonb3yeTcs craTucTu-
yeckasi o6paboTka pesynbTaTtoB n3mepeHuii. CTaHAapTHY0 HeonpeaeneHHOCTb No TuMy B oueHuBaloT METOL0M Hay4YHOro
aHann3a, 0CHOBaHHbIM Ha MHhopMaLuN 0 BOSMOXHOM W3MEHEHWUN BXOAHOW BEMNUYMHBI X, NPU U3MEPEHUN X,. & UMEHHO.

- METO/A OLEHKN BEINYUH;

- HeonpefeneHHOCTb KannbpoBKN N3MEPUTENIbHON CUCTEMbI N €€ KOMMOHEHTOB;

- HeNIMHeHOCTb AenuTeneii N N3MepuTeNnbHbIX NPMHOPOB;

-AMHaMUYecKkne xapaKkTepUCTUKW, Hanpumep U3MeHeHUe MacliTaGHOro KoadduumeHTa Npu N3MEHeHUN 4acToTbl
HanpsXXeHna uam opMbl UMNybCa,;

- KpaTKocpo4Hasa cTabuibHOCTb, CaMOHarpes;

- AONTOCPOYHAA CTabWUIbHOCTb, CMELLeHne,

- YCNIOBUSA OKpyXatoLeil cpefibl BO BPEMSA N3MEPEHNS;

- athbhekT 6M30CTU OKPYXALWNX 06BEKTOB;

- BISIHME NPOrpamMMHOro obecneyeHuns, NCNOIb3yemMoro B npubopax uam npu 06paboTke pe3ynbTaToB U3MEpPeHUs;

- orpaHvnyeHHas paspeluaroLas cnocobHOCTb LPOBbLIX MPUGOPOB, CUUTBLIBAKOLLMX NOKa3aHWsA aHa10roBbIX MPMOOPOB.

WHhopmaums no BXOAHbIM BeMYMHaM 1 HeonpeaeeHHOCTSM MOXeT 6bITb NonyyeHa U3 feiicTByoLWNX 1 Npeablay-
LNX N3MEPEHNiA, cepTUnKaToB KannbpoBKN, AaHHbIX CNPABOYHNKOB M CTAHAAPTOB, TEXHUYECKUX XapaKkTepUCTmK, ykasaH-
HbIX NpoOu3BOAUTENEM MPOAYKUUW, UM HA 3HAHUWM XapakTepucTMK COOTBETCTBYIOLMX MaTepuanoB n npuéopos. Huke
onucaHbl BapuaHTbl OLEeHKN HeonpeeneHHocTy no tuny B.

a) 4acTO U3BECTHbl TONbKO OTAE/IbHOEe BXOAHOE 3Ha4YeHWe X, U ero ctaHfjapTHas HeonpeAesneHHoCTb U(X,). Hanpu-
Mep oTAeNbHOe U3MepeHHOoe 3HaYeHne napameTpa, 3Ha4eHne Nonpaskn UIn 3TaNOHHOE 3HaYeHNe N3 TeXHNYeCKon nute-
paTtypbl. OTO 3HayeHWe W ero HeonpegeneHHocTb 3aknajbiBaloT B Mogenb qyHkuum (B ypaBHeHue (A.1)). Ecnm
HeonpejAeneHHOCTb U(X,) He3BeCTHa, TO ee credyeT paccumTaTb MO COOTBETCTBYIOLMM AaHHbIM APYrux HeonpegeneH-
HOCTEeW UM OLEHUTb IKCNepPUMeEHTabHO;
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a) HeonpejeneHHOCTb YCTPOCTBA OnNpeaensieTcs kak cTaHgapTHas HeonpeAeneHHOCTb, YMHOXEHHas! Ha ko3 du-
LMEHT OXBaTa K. HanpuMep paclMpeHHas cTaHAapTHas HeonpeaeneHHocTs U uudpoBoro BONbTMETPA, NPUBEAEHHAS B
cepTudhukate kannéposku (pasgen A.7). ECcnvn BoNbTMETP UCMNO/b3YIOT B COCTaBe U3MepPUTEsIbHON CUCTeMbI, €10 COCTaB-
NsioLWan HeonpeseneHHoCTU BbIpaXaeTcs Kak

(A.5)
K

roe K — KoapmumneHT oxeata. BMecTo pacliMpeHHol HeonpeaeneHHOCTH 1M KO3(hPULMEHTA 0XBaTa MOXHO UCMOJIb30-
BaTb JOBEPUTESIbHYIO BEPOSATHOCTb, Hanpumep. 68,3 %. 95.45 % unun 99.7 %. B uenom cnegyet npeanonoxuTe npasoMep-
HOCTb UCMO/Ib30BAHUSA HOPMa/IbHOTO 3aKoHa pacnpefesieHnss BepOSATHOCTM COrNacHo pucyHky A.l, n paccmatpusaTb
[l0BepUTEeNbHbIN YypOBEHb B Ka4ecTBe 3kBMBasieHTa KoadhduuymeHTa oxsaTa K * 1,2 nam 3 COoTBETCTBEHHO.

C) aHayeHue X, BXOJHOW Be/MumHbl X. KOTOpOe HaxXOAUTCA B MHTepBasie OoT a_ [0 a., OLleHMBAalOT C onpefeneHHbIM
pacnpegeneHnemM BepoAaTHOCTU p(x). YacTo BuA pacnpegeneHus p (Xj HemssecTeH, U Toraa npegnonaraeTcst NPSAMOYrosib-
HOoe pacnpefesieHne BepoATHOCTM BEIMUMH (PUCYHOK A.2). B 3TOM cllyyae mateMaTVyeckum OXuaaHuem 3HadeHuii X, AB-
naeTtcsA cepefMHa X UHTepBana;

- a -a
x=@-ag (A.6)
2
1 cooTBeTCTBYyWOWaa cCtTaHgapTHaa HeonpenesieHHOCTb

o(x,) ¢& (A.7)

rae a=(a, - a2
B HEKOTOpbIX CNy4Yasix MOXET 6biTb ApYroe pacnpefeneHvne BEPOSATHOCTM — TpaneuensanbHoe, TpeyrosbHoe unm
HOpManbHoe.

MpumeuvaHne 1— [Ina TpeyronbHOro pacnpefeneHns craHgapTtHaa HeonpegesneHHocTb U(x,) = al-/6 cooT-

BETCTBYET HOpMaslbHOMY pacnpefefieHntio — u(x,) =& ITO 03HAuyaeT, YTO paBHOMEpPHOe pacnpejesieHne NPUBOAUT K
60/1bLLIEMY YPOBHIO HEOMpeLe/ieHHOCTH, YeM Apyrue pacnpeieneHus.

B pykoBoacTBe ISO/IEC 98-3 ycTaHOBNEHO, YTO HEONPEAENEHHOCTb NO TUNY B He MOXET 6biTb y4TeHa BTOPUYHO,
ecnu onpefeneHHoe BAUAHUE YXe YY4TEHO B HeonpeenieHHOCTM no tuny A. Bonee TOro oueHka HeonpeaesnieHHoCTn A0-
XHa 6blTb peanibHOW N OCHOBAHHOI Ha CTaHAAPTHbIX HeONpeAesleHHOCTAX, NPy 3TOM crefyeT n3beraTb NCMONb30BaHMA
COGCTBEHHbIX UMW Kaknx-Nnbo Apyrux koadhuuneHToB 6€30nacHOCTH ANs1 NOyYeHus GONbLUMX HeonpeaeneHHocTel,
YyeM Te. KOTOpble OLeHNBAKT cornacHo pykosogctBy ISO/IEC 98-3. YacTo BXOAHYIO BENNUYUHY X, NOACTPanBalOT Wan Kop-
PEKTUPYIOT. YUTOObLI M36exaTb CUCTEMATMYECKOTO BANSIHUSI 3HAYMMON BENNUMHbBI, HANpPUMep, Ha 6a3e Temnepartypbl UK 3a-
BVMCMMOCTU OT HanpshkeHns. OgHaKko He06X0AMMO YUNTbIBaTb HEONMpPEAEeNeHHOCTb U(Xj. CBA3aHHYI C 3TOW MONpaBKo.

MpumeuyaHue 2— MNOBTOPHbIA y4eT COCTABAAOLWMX HEONPEAENEHHOCTU BO3MOXEH B C/lyyae, korga Ludpo-
BOVi PerncTpaTop UCMosb3yloT A/ NOBTOPSIOLLMUXCS UMY IbCHBIX M3MEPEHNiA, HaNpUMep, Npu KaM6poBKe MacLuTabHOro
Ko3adhpuLmeHTa. Aucnepcus N U3MepeHHbIX 3HaYeHUiA, Bbi3biBaOLMX CTAaHAAPTHYIO HEoNpeaeneHHOCTb Mo TUMy A. MOXeT
6bITb YACTUYHO CBsi3aHa OrpaHMyYeHHoli paspelualoLlei CnocoO6HOCTLI0 PErucTpaTopa 1 ero BHyTPEHHUMU noMexamu (Luy-
MoM). PaspeLuatoLlyto cnoco6HOCTL He credyeT NOBTOPHO YuuTbIBaTb MOJSIHOCTLIO, pa3Be YTo HEGO/bLUYIO ee 400 B Ka-
UecTBe OCTaTOYHOW HeonpefeneHHocT no Tuny B. OAHako, ecnu UMpoBOM perucTpatop 3aTeM WUCMOJb3ylT Npu
MCNbITAHUW MUMNY/IbCHBIM HANPSXEHWEM AN NONYyYeHUs O4UHOYHOTO pe3yibTaTa U3MEPEHUS, OTPaHUYeHHOe paspelleHne
cnepyeT yunTbiBaTh B 3HAYEHUN HeonpeAeieHHOCTH no Tuny B.

MpumeuvaHne 3— OueHka HeonpeaeNeHHOCTU NO TUNy B TpebyeT rny6oKoro NoHUMaHus uanyeckoii cyuy-
HOCTW ncCredyeMblX NPOLECCOB W WX B3aMMOCBA3W, a Takke XOPOLIUX 3HaHWA MeToAoB u3MepeHusi. MoCcKonbKy Takas
oLleHKa He ABNsAeTCs TOYHOI Haykol, NpuBoAALL el KO4HOMY eJMHCTBEHHOMY peLUEHNI0, OHa He ABNsieTcs obLeli Ans Bcex
cry4yaeB, KOTOpble MOFyT OLLeHUBAaTb VHXEHepbl-UCnbiTaTeNn B NpoLecce NpoBefeHns namepeHuii. CyLiecTByoT pasiny-
Hble CNoCo6bl OLEHKN U MOTYT 6blTb NOJyYeHbl pa3Hble 3Ha4YeHUs HeonpeaeneHHOCTH no Tuny B.

A.6 CymmapHas cTaHfjapTHas HeonpefesieHHOCTb

Kaxayto cTaHfapTHyt0 HeonpeAeneHHoCTb U{X,) OLLeHKN X, KaX /oW BXOAHOW BEMMUMHBI X, OLeHMBAKOT No Tuny A nm
no Tuny B. kKOTOpble SBAAIOTCA COCTABMAAOLWMNMN CTAHAAPTHOW HeonpeAeeHHOCTN BbIXO4HO! BEMUMHBI, KOTOpas paccun-
TbiBaeTcs no oopmyne

UM * djx,), (A8)

rae ¢, — KoaULUNEHT YyBCTBUTENIbHOCTU. OH XxapakTepusyeT B/IMSHMNE Ha OLeHKY BbIXOJHOr0 curHana y He6onbwnx us-
MEHEHUIA OLEHKN BXOAHOTO curHana  OH MoXeT 6biTb onpeAenieH HenocpeACcTBEHHO, Kak YacTHas Npon3BoAHas Mogenu
yHKLMM t
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|*, =* =— (A.9)

c.« . ,
ex,

8X,
NN ¢ UCNosib3oBaHUEeM 3KBUBA/IEHTHbIX YAC/TIEHHbIX U 3KCNEePUMEHTa/IbHbIX METOA0B. 3HauyeHune C,MOXeT ObITb Kak Mno-
NOXUTENbHbLIM. TakK N OTpUUaTe/ibHbIM. B cnyvasx, Kkorga BXoAHble BE/IMYNHBLI ABMAKOTCA He3aBUCUMbIMU, 3HaK nepepn Ko-
3 hMLMEeHTOM YyBCTBUTE/IBHOCTU YUYNTbIBATL HE CriefyeT, MOCKO/bKY Ha CneayLmnx aTanax pacyera ucnonb3yT TONbKO
cpefHekBagpaTUyeckne 3HaYeHnss CTaHAapTHbIX HeonpeaeieHHocTel

Ma> M y)eM y)e- *M y)lE;\)*(yb (A.10)
|/|C(y) ABNAETCA NOJIOXUTENIbHBIM KOPHEM KBagpaTHbIM

(A.11)

Ecnu BbIxogHas BennumHa Y sBNSETCS NPOM3BEAEHUEM WU YACTHBIM BXOAHbIX BEUUMH X, ANS HEE MOTYT ObITb CO-
611104eHbI YyCNOBUS aHanornyHble ypaBHeHusiM (A.10) n (A.11} gns oTHOocUTenbHbIX HeonpeaeneHHocTel ne(y) n </(x)/|x,|.
Takum 06pas3oM 3aKOH MepeHoca HeomnpefeneHHOCTEeN NPUMEHSIEM K 060MM TUNaM MOZeNu (hYHKLUM AN HE3aBUCUMBbIX
BXO/HbIX BE/INYUH.

MpumeyaHune — ECAU MeXAY BXOAHBIMU BEIMUMHAMN UMEETCS KOPPENALMOHHAs CBS3b, TO B 3aKOHE NepeHo-
ca HeonpegeneHHOCTeN MOTyT MPUCYTCTBOBATL JIMHEHbIE UNeHbl, U 3HaK Ko3dhpuLueHTa YyBCTBUTEIbHOCTY BYAeT NMeTb
CyLiecTBEHHOe 3HaueHne. Koppessauus BO3HUKAeT, HanpuMep, B Clydae, Korga O4vH 1 TOT e Npubop UCTONb3YIOT 4151 U3-
MepeHus 4BYX Wnv 6o/iee BXOAHbIX BEMMUMH. UTO6bI U36exaTb CM0XHbIX PACUETOB, KOPPENSALNIO cneayeT YCTpaHUTb ny-
TeM BBedeHUs B MofeNlb (YHKUMW ( LOMOSMHUTENbHLIX BXOAHbIX BEMIMYMH C COOTBETCTBYIOLMMU KOPPEKTUPOBKAMU U
HeornpeAeneHHOCTAMN. B HEKOTOPbIX C/IyYasix Ha/iMune KOPPEensiuumy MexXay BXOAHLIMI BE/IMUMHAMU MOXET AaXe YMeHb-
LWNTb CyMMapHYt0 HeonpeaeneHHocTb. Takum 06pa3oM yueT KOpPensLuMOoHHbIX CBsA3eli ABNAETCS CYLeCTBeHHbIM MOMEeH-
TOM /151 C/IOXKHOTO aHasiM3a HeonpeAesIeHHOCTM C LieMblo MOly4YeHNst O4EHb TOUHON ee OLeHKW. 8 HacTosILeM cTaHaapTe
6onee NoAPOGHO KOPPENSILLMOHHbIE CBSA3M HE paccMaTpuUBaloTCs.

A.7 PacwupeHHaa HeonpefeneHHoCTb

B 061actu n3amepeHus BbICOKUX HANPSHKEHWUI N 60MbLINX TOKOB, KakK U NpW Hanbonee pacnpocTpaHeHHbIX NPOMbILL-
NIeHHbIX N3MepeHnsax, TpebyeTcs oL eHka HeonpeaeeHHOCTN C BEPOSITHOCTbIO 0xBaTta NpuéansntenbHo p = 95 %. MNpu Ta-
KMX YC/OBUAX pe3ynbTaT AOCTUraeTcs yMHOXEHMeM CTaHAapTHOl HeonpegeneHHocT ndy) B (A.11) Ha koadpumumneHT
oxsara K

U mkundy), (A.12)

rae U — paclumpeHHas HeonpeaesieHHOCTb.

B cnyuasix, Korga y cooTBETCTBYET 3aKOHY HOPMasibHOTo pacnpefeneHus v ujiy) o6nagaeT BbICOKOM cTeneHbio f0-
BEPUTE/IbHOW BEPOATHOCTU, MCNOMb3YIOT KOAPMULMEHT oXxBaTa K - 2. T. €. 3HaueHne 3ah(PeKTMBHON cTeneHn cBo6oabl
ana nely) aBnsieTcs AocTaTouyHo 6onbwumM (pasgen A.8). B NpoTUBHOM cnyyae A5t NOlyYeHUs LOBEPUTENbHON BEposiT-
HOCTM p =95 % 3HayeHue K > 2 1 AO/HKHO OblTb ONpeaeneHo.

NMpumevyaHue 1— B 6onee paHHUX CTaHZapTax UCNONb30BaH TEPMUH «06Las HeonpeaeneHHocTb» (overall
uncertainty). B 60MbWMWHCTBE C/lyyaeB 3TOT TEPMUH UHTEPNPETUPYIOT Kak paclinpeHHas HeonpegeneHHocTb U ¢ koadhu-
LMEeHTOM oxBaTa paBHbIM 2.

MpumMeuyaHnune 2— TakKak Heonpeae/leHHOCTN ONpesenstoT C NO/IOXNTENbHBIM 3HAKOM, 3Hak It Bcerga asns-
eTCA NOMIOXNTENbHLIM. KOHEYHO B criyydasx, korga U Ucnosnb3yoT B 3HaYEHUW HTepBasia HeonpeaesieHHOCTH, K pacLeHu-
BaloT. Kak +U.

A.8 B hekTuBHbIE CTENEHN CBO6OAbI

JonyuieHne npaBoMepPHOCTH NCNONb30BaHNA HOPMasIbHOTO 3aKoHa pacnpegeneHns 418 paclivpeHHo Heonpege-
NIEHHOCTY B LIe/IOM BbINOJIHAETCS B TEX C/yYasnX, Korga Heckosibko (Hanpumep. NT 3acTaBasiio W MX HeonpeaeneHHoCTN ¢
COMOCTaBMMbIMU 3HAYEHUAMU U BMOJSIHE ONpeAefieHHOM 3akoHe pacnpejenieHus BepoAaTHOCTU (pacnpefeneHune laycca,
npAMoyrosibHoe pacnpefesneHune u 4p.) SBNAIOTCA COCTaBNAOWMUMY CYMMapHOIi CTaHAAPTHOW HeonpeaeneHHOCTH, 1 Kor-
[la HeonpefeneHHOCTb MO TNy A ocHoBaHa Ha n r 10 noBTopsWmuxcs HabnogeHnsax. Takue ycnoBus BbINOAHAIOTCA Npun
KBNMGPOBKaX MHOTVUX U3MepPUTENbHbIX cucTeM. Ecnu npeAnonoxeHne o NpaBoOMepPHOCT HOPMB/IbHOTO 3akoHa pacnpege-
NeHns He noATBepXxAaeTcs, TO ANA NOAyYeHUs npuMepHo 95 %-Moii BepoATHOCTK oxBaTa 3HaueHue koadhuymeHTa oxaa-
Ta [O/MKHO onpeAensatbca B obnactm k > 2. CooTBeTCTBYWOLWMIA KO3(D(PULUMEHT oOxBaTa OLEHMBAKT Ha OCHOBE
3hheKTUBHbLIX cTeneHeli cBo6oabl vilcTaHgapTHOW HeonpeaeneHHocTy udy)
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V'¥B (A-13)
£</>>"

rae u,(y) 3agaHo ypaBHeHunem (A.8) ana /* 1. 2...., N. av,- cooTBeTCTBYylOLW e CTeneHn cBob6obl. [loBepeHHble 3HaYeHUS
v, cnegytoume:

-V, * n- 1pns HeonpeAeneHHOCTV Mo TNy A. OCHOBAHHOW Ha N He3aBUCUMbIX HaBNOAEeHWA;

- v( £ 50 gna HeonpegeneHHOCTM No Tuny B. B3sATOW U3 cepTudpmkara KanvbpoBKu, v Npu oxsaTe A/ BEPOSATHOCTH,
yCTaHOB/IEHHOW He meHee 95 %;

-V, =X ANS HeonpejesieHHOCTU no Tuny B. Bkntovatleli Bce6a paBHOMEpPHOe pacnpejesnieHne B npegesne oT
a. o a,.

AdhekTVBHbIE CTENeHN CBO60OAbI MOTYT BbITb paccunTaHbl No ypaBHeHuto (A.13) n koahuumeHTy oxBaTa, ykasaH-
HOMY a Ta6nuue A.1, KOTOPbI OCHOBaH Ha /-pacnpefenieHnn, oueHMBaeMoM 13 KoaphuumeHTa oxeata ana p - 95,45 %.
ecnn nHe ABNSETCA Le/bIM UHTEPNONNPOBAHHLIM WM OKPYr/IeHHbIM 3HaveHnem y.pflO cneayioLiero HavMeHbLero Le-
noro.

Ta6nunua Al — KoathbduyneHT oxeata k na athpekTBHON cTeneHn ceobogpl y.» (p = 95.45 %)
V.» 1 2 3 4 5 6 7 8 10 20 50 *

K 13.97 4,53 331 2.87 2.65 2.52 2.43 2.37 2.28 213 2.05 2.00

Takxe /15 pacyeTa K U3 v ncnosbayioT hopmyny

*-1.96"H!1+5821+ “1 (A.14)

V< [\

A.9 BlogXxeT HeonpeaeneHHocTH

BlofxeT HeonpeAeneHHOCTN N3MEPEHUss — 3TO AeTasbHblii aHann3 BCeX UCTOYHUKOB W 3HAYeHWit HeonpepgeneH-
HOCTM cornacHo Moaenu pyHkunu (. ("COOTBETCTBYIOLLME AAHHbIE fO/MKHbI GbITb COXPAHEHbI A5t UHCNEKL WA B (hopMe Tab-
NNLBI. 3KBUBANEHTHOI UK cxoxeil ¢ Tabnuueit A.2. MocnegHsasa cTpoka ykasbiBaeT 3HauYeHUs pesynbTaTa U3MepeHus y.
CyMMapHyl HeonpeaeneHHocTb ndy) 1 appekTuBHbIE CTENEHN CBOGOAbI v<n

Tab6nuua A.2— CTpykTypa 6logxeta HeonpeaeneHHoCTn

Coctaensowas
Cgf;gzgsmggﬂ Crenern Koachpuumert CyMMapHON
BenmunHa X 3HaueHue X, HEONPEENEHHOCTH cB0o60AbI UyBCTBUTE/ILHOCTM CTaHAAPTHOI
n{x) VA.r c, HeonpeaeneHHoCTH
ym

X, *1 n(x,) v, c, n,M

*r n|xr> ()

\Y cr

X» *n W " u(Y)
Y Y V.« ojy)

MpumeyaHue — JINLEH3NOHHOE NPOrpaMMHOE o6ecneyeHe MoXeT BbiTb MOyYeHO Ha KOMMepYecKoii ocHoBe
UM OHO MOXET 6biTb pa3paboTaHo Mo/b30BaTE/IeM HA OCHOBE W3BECTHbLIX NPOrpaMm, no3BOJISOLMX aBTOMATUUYECKU
BbINOJIHSATH pacyeT NapaMeTpoB, ykasaHHbIX B Tabnuue A.2. UCMIONb3yst MOAeNb ypaBHEHNs f.

A.10 MpeacTaBneHne pesynbTaToB U3MEPEHUS

B cepTudhmkatax kanmbpoBkn 1 UCMbITAHUI n3MepseMas BenynHa Y Ao/mkHa 6biTb ykasaHa, kak y = U npn BeposT-
HOCTV NOKPbITUA (4O0BEPUTENLHOW BEPOATHOCTM) NPUGAN3UTENBHO paBHoli p = 95 %. YncnoBoe 3HaYeHWe pacluMpeHHo
HeonpegeneHHocT U JOMKHO BbiTb OKPYT/IEHO HE MeHee, YeM A0 ABYX 3HAUYMMbIX Ynucesn. Ecnm okpyrieHne B MeHbLUYHO
CTOPOHY yMeHbluaeT 3HayeHne Ha 6onee, yem 0.05 U. To cnesyeT Ucnonb30BaTbh OKPYI/IeHHOE 3HayeHne. Yncnosoe 3Ha-
YeHne J0KHO 6GblTb OKPYr/1IeHO 40 MUHUMabHOro 3HA4YMMOro YACAa, Ha KOTOPOe MOXeT NOB/NATL pacluMpeHHas Heonpe-
[EeNeHHOCTb.
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NMpumeyvaHune 1— B kayecTBe npumepa MOXeT ObiTb NpuBefeH pesynbTaT HanpsHKeHWs, yCTaHOBEHHbIN
OIHUM U3 CNefyoLnX cnocoboB.

(227.2 =2.4) kB.

227.2x (1 =0.011) kB. nn

227.2 >(1.1 x 10-*) kB.

[lomkHa 6bITb NpeAcTaB/eHa NoOACHUTeNbHAaA 3anucka o BEPOATHOCTM oxBaTta p U koadduumneHTe oxeaTa K.

MpumeyaHue 2— BkayecTBe npumepa creaytouieii NonHol hopMbl BbIpaXeHNs pekoMeHayeTcst (TEPMUHbI
B CKOGKax NPUMEHSIOT B ciy4asx, koraa v., < 50. T. e. k > 2.05 cornacHo Ta6nuue A.1):

«3asBneHHas pacllMpeHHas HeonpeaeeHHOCTb N3MepPeHNs ycTaHaB/IMBaeTCsA B kayecTBe HeonpeaeneHHOCTH 13-
MepeHMsA. NOMHOXEeHHOI Ha KoadhduumeHT oxsata k =2 (J1* XX). KOTOpbI/i Npy HOpManbHOM 3aKoHe pacnpegeneHus
(pacnpegeneHnune t ¢ v,, = YY adh(heKkTUBHOIN cTeneHblo cBO6OAbI) COOTBETCTBYET BEPOSATHOCTM OXBata NMpubIn3nMTeNIbHO
paBHoli 95 %. CTaHAapTHYI0 HeonpeAeneHHOCTb N3MepPeHns onpeaenstoT cornacHo IEC 60060-2».

MpumeyvaHne — 3aTeMHeHHoI 06n1acTbio 0TMeYeHa CTaHOapTHasa HeonpenesieHHOCTb Bbille U HUXe X,T

PucyHok A.1 — MNOTHOCTb HOPMasIbHOro pacnpeaeneHns BepoATHOCTM p(X)

MpumeyvaHne — 3aTeMHeHHOI 061acTbi0 OTMEeYeHa CTaHOapTHaa HeonpeneneHHoCTb Bbille U HMXKe X, .

PucyHok A.2 — MN/10THOCTb PaBHOMEPHOTO pacnpefenieHns BePOSiTHOCTU p(X)
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Mpunoxexne b
(cnpaBouHoe)

Mpumepsbl pacyeTta HeOFIpe,D,e}'IeHHOCTeVI namepeHna npn BbICOKOBO/IbTHbIX N3MEPEHUAX

B.1 Mpumep 1: MacwTabHbIi KO3 DULNEHT N3MEPUTENLHOW CUCTEMbl MEPEMEHHOTO HanpshxeHna (MeTog

CAnYeHuni)

Kann6poBka n3mepuTenbHO CUCTEMbI HOMUHAIBHOTO NePEMEHHOro HanpshxeHns 500 kB. o603HavyeHHol X. npons-
BOAWTCSI B aKKpeAMTOBaHHOW kannbpoBOYHOW nabopaTopun B UCMbITATENILHOM NOMELLeHUN 3akasunka. Kannbposky npo-
13BOAAT [0 =500 kB MeToAOM CAWYEHUss C 3TasSIOHHON W3MepuTenbHON cucTemoil, o6o3HauveHHol N
(cm. pucyHok B.1). O6e cucTeMbl COCTOSIT U3 AeNNTENS HANPSHXKEHNA U LM POBOro BOIbTMETPa, 0TO6paxatLwmx Ha BbIXO-
Aax genutenei 3HadeHnsa HanpsbkeHuit VNu Vx cooTBeTCTBEHHO. MacwTabHblli KO3 PULMEHT N OTHOCUTENbHASA pacLUm-
peHHasi HeonpefesieHHOCTb 3TasfloHHOW cucTembl N npu TemnepaTtype okpyxatouieid cpegbl 20 *C cocTaBnsitoT
COOTBETCTBEHHO = 10251 U,, m0,8 % (K = 2). BK/ll0YaA COCTaBAIOLLYI0 HEONpPEeAEeNEHHOCTb, ONpeAesieHHy ANa A0N-
rOCPOYHOIN HeCcTabuIbHOCTH.

Temnepatypa oKpyXallLLero Bo3gyxa npv kanmbposke fo/mkHa 6biTh (15 +2) °C. Tak kak MaclTabHblii koaddurm-
eHT N 6bIn ycTaHoBieH npu Temnepatype 20 "C. BBoguTcsa nonpaeka — 0.3 % cornacHo ero remnepaTypHoMy koadhduum-
eHTy. ncnpasneHue [eicTBUTeNbHOro 3HadeHns Ha FH- 1022 npu 15 'C. 3Ta nonpaBka, 0AHaKO, He O4eHb TOYHasA W
60/1ee TOro, BCNeACTBNE M3MEHEHWUI TemnepaTtypbl a npegenax x2 ‘C Bo BpeMs kanbpoBKu, BO3MOXHbIE 3HAYEHNSA
MOTyT NPUHUMATL BENNYMHBI B Npefenax nHtepsana *0,001 ot FHc npsiMoyrofibHbIM 3aKOHOM pacnpegenieHus. Msmepe-
HWSI B paMKax C/IMYeHNi NPOBOAAT NPU YPOBHAX HanpshkeHus i = 5 npubnmsntensHo 20.40,... 100 % oT YXrIA Ha kaxaom
YPOBHE HarnpsixeHusi 0JHOBPEMEHHO PEerncTpupyloT 3HadeHns HanpshxeHns VNu ¥Yx ans n s 10 npuioxeHHbIX Hanpsxe-
HWiA. lanbHelwmne nccnefoBaHya NPoBOAAT AN ANHAMMNYECKMNX XapakTepucTmk, KpaTKOCPOYHOW cTabuibHOCTK, TeMnepa-
TYPHOTO fManasoHa 1 NoMex: BbIABASIOT BANSHME HA MacCLUTabHbIA ko3 hULMeHT ncnbiTyemoro o6bekta Fx B npegenax
r 0.2 %. [loNrocpoyHyto CTabuibHOCTb OLEHNBAIOT HA OCHOBE AaHHbIX NpoM3BoAUTENs B npedenax Ao *0.3 % fo cnepgyto-
el kKanu6poBKK.

Mogenb yHKUMKM NS pacyeTa 3HauyeHus FX 1 ero ctaHfapTHON HeonpeaeneHHOCTU MOXeT 6biTb creAytoleii. B
naeanbHOM cryyae 06e n3MepuTesibHbIX CUCTEMbI NMOKa3biBalOT OAVHAKOBOE 3HAYEHVEe UCMbITATeNIbHOrO HanpsHXXeHns ne-
pemeHHoro Toka V (cM. pucyHok B.1)

(6.1)

OTclofia OCHOBHOE ypaBHEHWE A/ pacyeTa MacwTaGHOro Koad(ULMEHTA UCTLITYeMOl CUCTEMbI NPUHUMAeT Buf,

“Jr'v (6.2)
VX
Kak oTMeuanoch Bbllle, MacwTabHble KoathuuneHTbl 06enx CUCTeEM NOABEPXKEHbI BANSAHNIO psaja hakTopoB, Takux
Kak gpelic, Temnepatypa u ap. OHK OKa3biBalOT BIUSIHNE HA 3HAYEHNe MaclTabHOoro koadduuneHTa n ero HeonpeaesneH-
HOCTW. B HacTosiiem cTaHfapTe cocTaBsiolwme 3TuX HeonpeAeneHHocTel 0603HavaloTCs A5 ATANIOHHOW CUCTEMbI Kak
AFti ,, AFM nkak \FX, AaFx — ANA UCMbITYeMOi cuctemsl. B obliem crnyyae kaxgas cocTaBnsioolas, BHOCA-
Wwas cBoil Bknagj B 3HayeHue MmacwTabHoro koadduumeHta Fs uam Fx. cOCTOUT W3 MOrpelHoCTW W CTaHAapTHOM
HeonpefeneHHoCcTW. MorpewHocTs UCNOb3yeTcsa A5 KoppekuMn maclTabHoro kKoadduuymerTa. Koppekuyms nposogurcs
C NPOTUBOMOJIOXHbIM 3HAaKOM. Bknag HeonpegeneHHOCTel B COOTBETCTBYIOLWMNI MacwwTabHbll KoadhcuuneHT F, nnm Fx
oLieHnBaeTcs cnoco6om, NoJo6HLIM ONMMCaHHOMY B NpuaoxeHun A. pasgen A.5. T. e. TM60 NPUHATUEM NPSMOYTO/IbHOMO
3aKkOHa pacnpefesieHns BeposATHOCTM B Npefenax MHTepBana ra,, 4TO NPMBOAWUT K CTaHAAPTHOW HeonpegeneHHoCcTn
N » a,/u/3. nn6o a cnyvyae KanM6POBKN KOMMNOHEHTOB MOCPEACTBOM [eNeHNsA UX pacluypeHHoli HeonpeaeneHHocTn U Ha
KoadhhuymeHT oxsata k. Coctasnawowme gFMa nnu gAx , He Bcerga BkIoYalOT B Ce65 NOrpeLHocTb (MK cunTaeTcs, YTo
NnorpeLHocTb NpeHe6GpexnumMo Mana) 1 No3ToMy NpeACcTaBsioT coboil TONbKo HeonpeAeneHHocTn P
OcHoBHOe ypaBHeHue (B.2) gononHsetca coctasnsawwmmn gFMn n Arx , Ana TOro, 4To6bl MONYYNTH MOJHYIO MO-
Aenb hyHKLMM C Lenbio onpegeneHns macwtabHoro koadduumneHTa Fx nero cymmapHoli cTaH4apTHOM HeonpeaeneHHoc-
TI. MocKoNbKY KOppensauus mexay BAMsaoWmmmn haktopamy HesHauuTenbHa, To ypaBHeHue (5.2) MoxeT 6bITb 3anncaHo B
obwem Buge

AX-E0 A X1IA T M-£ 1 A 1. (6.3)

MpumevyaHne 1— Yto KacaeTcs onpefeneHns pesynbtara NOrpelHOCTU, TO BBEAEHHble C 06enx CTOPOH
YPaBHEHWS UMEIT NPOTUBOMOMOXHbIN 3HaK. Vx onpefenstoT kak AF = (0603HAYEHHOE 3HaYeHMe) — (BEPHOE 3HAYEHUE).
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B COOTBETCTBYIOLMX CYYasaX MacluTabHblli KOIPPULMEHT X U3MepUTeIbHOM CUCTEMbI HaNpPsHKeHUs NepeMeHHOro
TOKa MOXET GbiTb BbIPAXKEH CrlefyloLWmM 06pa3om

p,>+£ npX., <6.4)
VX .1

rae /1Y — coctaBnsowas, Boi3BaHHas 60/1ee HU3KO TemnepaTypoii 3TanoHHO cucTemsl;
[Fx , — cocTaBnsitowas, Bbl3BaHHas HENMMHENHOCTLI0 KO3 NLNEHTA;
[OFx * — cocTaBnsowwas, Bbi3BaHHasA KpaTKOCPOUYHOW HECTAGUIBLHOCTbIO UCMLITYEMOl CUCTEMBI;
AFX s — cocTaBnsiowas, Bbl3BaHHas JONTOCPOYHON HECTABUNIBHOCTHIO UCMLITYEMOI CUCTEMBI:
[AX 4 — cocTaBnsowWwas, Bbl3BaHHasA JUHAMWYECKMMU XapaKkTepucTukamMm UCnbITyemoli cucTemsl,
AFX b— cocTaBnsiiowas, Bbl3BaHHAs U3MEHEHWEM TEMMNePATypbl UCNbITYEMO CUCTEMBI.

MpumeuaHune 2— Batom npumepe gFNBkIOYaeT B ce651 NONpaBKy U COCTaBAAOLLYI0 HeONpeAeneHHOCTH K
MacwTabHomy koadhuumeHTy f N, npuHMasa Bo BHUMaHWe, 4To cocTaBnswowme adx , - AFX 50THOCATCA TOMbKO K He-
onpeaesnieHHoOCTM MacwTabHoro koadhduymenTa Six. AnA yao6cTBa coctaBnsawwme HeonpegeneHHoctn AFx , - ArX 5Ha-
NpsiMyto BXOAAT B FX. T. €. KO3 PULMEHTbI YyBCTBUTE/IbHOCTU 3TUX BXOAHbIX BE/IMYMH YXE YUTEHbI.

CnnyeHne nsmepeHunii UCnbITyemoli CUCTEMOI C N3MEPEHUSIMU 3TA/IOHHOW cUCTeMOl NPOBOAAT Ha KaXAO0M YpOBHE
HanpseHna B cepun 13 n = 10 NpuaoxeHuii HanpsxeHus. Mo Nosly4eHHbIM Napam N3MepeHHbIX 3HaYeHWii HanpsxeHnsa V,,
N VX paccunTbiBaloT KO3 ULNEHTbI UX cCpefiHne 3HaYeHust 1 aKCnepMMeHTanbHoe cTaHfjapTHoe (cpefHekBajpa-
TU4Hoe) oTknoHeHune s {VJIVX). B kauecTBe npumepa B Tabnuue b.1 npueegeHbl pe3ynbTaTbl U3MEPEHWii Npyu YpoBHE Ha-
npshkeHnsa okono 40 % VXIIM AHanornyHeiM 06pa3om nony4vawT KoadpduumneHTsl VIV X M nx cTaH4apTHbIe OTKNOHEHUS S
(VRIVy) ansa kaxgoro u3s ft = 5 ypoBHeii HanpsxxeHnsa BnaoTb Ao 500 kB (Tabnuua b.2).

Ta6nuua bB.1 — Pe3ynbTaT U3MEepPEHU CIMYEHNEM HA €LUHUYHOM YPOBHE HanpshKeHWst

Konuuectso n3mepeHuii STasoHHasn cuctema YH. kB Menbiryemas cructema \x, «B KoadhchrumeHT VIVX

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

YcpegHeHHoe 3HauveHue V/IVXnpu npubamsntensHo 40 % V**» 1.0042

JKcnepyMeHTanbHOe cTaHAapTHOe OTKNoHeHne s (VKIVx) 0,73

Ta6nuya b.2 — O606ueHHble pe3ynbTarbl U3MepeHunii no J1* 5 ypoBHAM HanpsbkeHus (Y*m> m 500 kB)

Ne YpoBeHb HanpshkeHns % ot yn*

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 <= sBltl)
YcpeaHeHHoe 3HadYeHne 1.0057
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CornacHo faHHbiM Tabnuubl 6.2 ycpegHeHHbIM 3HaueHnem koadduunenTa VIV X NonyyeHHbIM No pesynbTartam
n3MepeHunii Ha 5 ypoBHAX HanpshxeHus, ssnseTtca 1.0057. Ana obecneyeHns rapaHTMPOBAHHOTO 3anaca B OLeHKe CTaH-
[lapTHOI HeonpeeneHHOCTH CTaHAaPTHYO HeonpeaeneHHocTb \fJV x onpeaensoT no ypasHeHuio (A.3) ¢ UCNONb30BaHU-
€M MakC/MasibHOro 3HauYeHUs CTaHAapPTHOIO OTK/IOHeHna smM m 0.85

n

A =0.27.

OTKNoHeHVe koadpduumeHToB VIV X OT UX yCcpeAHEHHOro 3HayeHus xapakTepusyeT He/IMHEeWHOCTb CuCTeMbl X.
MakcumasnbHoe oTknoHeHne V,/VX OT ero ycpefHeHHOro 3HayeHus (a, =4.4) gocturaeTcss Npu HanpsxeHuu, pasBHOM
100 % oT VXm, (Tabnuua b.2). Takum o6pa3om, cornacHo ypaBHeHuto (A.7) cTaHfapTHas HeonpegeneHHocTb VJIVXno
TNy B. BbI3BaHHasA HENIMHENHOCTbIO M3MEPUTENbHOI cucTeMbl, 6yaeT paBHa a,/V3 = 2,54. UTo6bl NONYy4YnUTb COCTABASAIO-
Lyto HeonpefeneHHoCTV 1B, N0 TNy B. 3TO 3HaYeHWe YyMHOXalT Ha OTHOCUTESIbHbIA KO3 MULNEHT YyBCTBUTEILHOCTH

1.022

e - [A)=K 1°2=26

3HayYeHUs 1 CTaHAapTHble HeonpefeneHHOCTU BCeX BXOAHbIX Be/MYMH BBOAAT B NpPaBOi yacTu mogenn dyHk-
uum (6.4). Mogenb hyHKLMUN BO3MOXHO OLlEHUTb METOA0M MepecyeTa C UCMOb30BaHNEM YPaBHEHWIA, yka3aHHbIX B NpUI0-
XeHun A. uanm ¢ NOMOLWbI0  CMeunanbHOro  MporpaMMHOrO  obecneyeHus, YTBEPXAEHHOTO ANa  pacyeTta
HeonpegeneHHocTeli. Pe3ynbTaTbl oLeHkn 0606LieHbl B Tabnuuye 5.3. B nocnegHelt cTpoke ykasaHbl NpPUAWCaHHBIA mMac-
WTabHbIi KO3PUUMEHT I*. ero cymmapHas ctaHgapTHas HeonpeaeneHHOCTb U adhpekTuBHbIE cTeneHn cBo6oabl. bonb-
Loe 3HavyeHue cTeneHell cBobofbl v4t= 180 cBMAETENbCTBYET O HA/IMYUKM HOPManbHOrO pacrnpefeneHnss BO3MOXHbIX
3HauveHuin Fx n. Takum obpas3om, NpaBOMEPHbIM ABNAETCA 3HaYeHne * =2 (CM. npunoxeHve A. Tabnuuy A.1).

MpnmeuvaHne 3 — OueHka HeonpefeneHHOCTU He 0YEHb TOYHAS, 1 BbICOKAs YMCN0Bast TOYHOCTb He Tpe-
byeTtcs.

B 3ak/1t0UeHne NOMHbIA pe3ynbTaTt KanM6poBKN CEPTURMLUMPOBAHHON N3MEPUTENIBHOW CUCTEMBI BblpaxatT npunu-
CaHHbIM MaclITabHbIM KO3 ULMEHTOM 1 €ro paclUMPeHHON HeonpeaeneHHOCTbIO:

Fx = 1028 +11 = 1028 (1 £0.011) gnsa koacpumumeHTa oxBata K = 2 nNpu BEPOSATHOCTN He meHee 95 %.

OTHOCUTeNbHasA pacllMpeHHas HeonpeaesieHHOCTb YCTaHOBEHHOTO MacluTabHoro koaduumenta U = 1.1 %. Tak
Kak OHa BK/Il0YaeT COCTaB/AOLLY0 HeonpeesieHHOCTN A0/ITOCPOYHON CTabUNbHOCTH, €e MOXHO NCMO/b30BaTh a kayec-
TBE paclUMpeHHOW HeonpeaeneHHOCTY NPU N3MEePEHMIN UCTbITATENIBHOTO HAMPSXXEHNA 40 creayloleil KanmbpoBKM cepTu-
(hUUMPOBaAHHOW N3MEPUTEsIbHOW CUCTEMbI, NPU YCNOBUM, YTO CTABGUNLHOCTL MacwTabHoOro koaduuneHTa NnpoBepsoT
NPOMEeXYTOUYHbIMW NMPOBepKamy paboumx xapakTrepuctuk (cMm. 5.3).

NMpumeyvyaHune 4 — B pasgene5 npuBesem ynpoLeHHbI MeTOZ, OLLeHKN MAEHTUYHOW OTHOCUTENBbHOI paclum-
PEeHHOli HeonpeaeneHHOCTY NPUCBOEHHOTO MacliTabHoro koadduymeHTa.

Ta6nuya b.3— BlogxeT HeonpeaesIeHHOCTN NPUNNCAHHOTO MacwTabHoro koadduruymeHta Px

Cocrasnstowas Cocrasnsaioiuias
BenvnunHa 3HayeHve CTaHAaPTHOA CreneHun cBo60ab! qy'ég?;ﬂ?gﬁrsggm C%'}_IV'AM:ETHH%%
MeornpeaeneyiHocTn HEONPE/ENIEHHOCTI

Ft, 1.025 0.004" SO 1.005,7 4.0

AFt, 3 0.000S772 X -1.005.7 -0.58
Vil Vx 1.0057 0.27" 9 1.022 0.28
OpPx.1 0 2,805 * 1 2.6
AFX.» 0 1.199» X 1 12
&FX. i 0 1.78st @ 1 18
NI™X.Y 0 1,199 T 1 1.2
X. b 0 1.195» X 1 1.2
1027.8 180 5.54

1l HopmanbHoe pacnpefeneHuve.
2l PaBHOMEpHOE pacnpejeneHue.
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5.2 Mpumep 2: MacwTabHblil KO3 PULUMEHT U3SMEPUTENBHONW CUCTEMbI UMNYNLCHOTO HaNPAXeHNs
(TOKOMMNOHEHTHbIV MeTof)

Vi3mMepuTenbHas cuctema, NnpefHasHavyeHHasn A1 M3MepeHns HanpsHkKeHUs rpo3oBoro MMNybLca, COCTOUT U3 UMMy-
NIbCHOTO AeNINTeNa C HOMWHaNbHLIM HanpshkeHnem 1.2 MB. 10-6MTOBOro LM pPOBOro perncTpatopa u KoakcmanbHOro ka-
6ena gnuHoii 20 M. MacwTabHble KO3@ULUMEHTb UMNYAbCHOrO Aenutensa (uHgekc *dlv» (ot awrn, «divider» —
«fenuTenb») n LU poBoro peructparopa (MHAEKC «rec® (0T aHr, «recorder® — «perncTpaTop»), a Takke Ux paclnpeH-
Hble HeonpefeneHHOCTN yCTaHaBNNBAKOTCA NMPON3BOAMTENEM:

fau* 2015 (Udv= 1.2 %. P2 95 %. K - 2). 1

=1.050 «¥,.c= 0.8 %. Pr 95 %. k - 2).

HeonpegeneHHoCTb fennTens BkIOYaeT COCTaBAIOWME HEONpPeAe/IeHHOCTU OT UCMbITAHUSI IMHeHoCcTM fo 1.2
MB. oT uccnefoBaHNs AUHAMUYECKNX XapakTepucTuK 1 oT NPOBEPKN KPATKOCPOUYHOI cTabnnbHOCTU. [JONOMHUTENbHYIO UH-
chopmaLmio No cocTaBnALWMUM HeonpeAesieHHOCTH OT adhdhekTa 6M30CTH OKPYXaKOLWUX 06HEKTOB U OT A0/TOCPOYHON
cTabunbHOCTU NpegocTaBnseT nponssoantens. Kannbposka LucpoBoro peructparopa 6bl1a NponsseeHa Bo BCex Noj-
AnanasoHax oT 60 go 100 % nNOMHOrO OTKJOHEHWS MeTO4OM MNPUMEHEHUS Ka/M6GPOBOYHbLIX MMMY/NbCOB COrNAcHO
IEC 61083-1. [MepexoAHas xapakTepucTrka perncrparopa siBiseTca AOCTaTOYHO POBHOIA, 13 YEro MOXHO 3aK/4NTb, YTO
MacLTabHbIi KO3 MULNEHT He 3aBUCUT OT BPEMEHHbIX NapaMeTpOB N3MePSAEMOro UMnysbca B rpaHuuax cneunduumnpo-
BAHHOIO JManasoHa HanpsXXeHus rpo3oBoro UMMy bca.

Ans Toro, 4TO6bI NOYYNTb HEONPEAETEeHHOCTb YKOMMIEKTOBAHHOW M3MepUTEeNbHON CcTeMbl, NONb3oBaTeNb A0/1-
XEH BbISIBUTb [JOMNOJIHUTESIbHbIE COCTaBMAOLWME HeonpeaesIeHHOCTH, 60 BbINUCATb UX 3HAYEeHWUs U3 nacnopra n3mepu-
TEeNbHOW cucTemMbl AenuTens W peructpatopa, /vb60 onpefenvTb NpU  MOMOWM  AOMNOJIHUTENbHbIX WCMbITAHWIA.
MprHUMaeTcs, YTo fanee cnegyolme BAUAIOLNE BEMUYNHBI UMEIOT PaBHOMEPHbIV 3aKOH pacnpejeneHus, u ero noso-
BUHHYIO YacCTb &, 13 KOTOPOI BbICYATLIBAIOT COCTAB/AIOLLYI0 HEONPeAeTIeHHOCTM Kak FofoBas foNrocpoyHas HecTa-
6UNBHOCTL YyKasblBaeTCsA NPOU3BOAMTENEM U [O/HKHA HaxoAWTbCs B npefenax +0.3 % ana pgenutens, n +0.2 % ana
peructpartopa. KpatkocpoyHas HecTabunbHOCTb perncTparopa Ao/xHa HaxoAanTbesa B npegenaxr 0.3%. BauaHue ot ac-
thekta 61130CTN OKPYXaLWMUX 06BLEKTOB He 0653aTeslbHO onpeaensaTh, Tak Kak AeNnTesnb pacnonaraetcs Ha ykasaHHOM
npon3BoAnTeNnem paccTossHUW. MoCcKobKY Ha HanpsXXeHne rpo30BbIX UMNYbLCOB, FeHepUpyeMbIX B UCMbITATENbHON nabo-
patopuv nonb3oBartens, HaknagbiBalTcsa konebaHus (Nynbcauuv) nopsagka 2 %. To cocTaBnsaoLlias HeonpeaeneHHocTn B
npegenax 10.3 % npunucbiBaeTca NporpammHoOMy obecneyeHunto peructparopa, UCnosib3yemMomy A1 pacyeTa NnuKoBoro
3HauyeHns oT 6a30BOW KPMBOIA COr/TacHO YaCcTOTHON 3aBMCMMOCTH KoaddmumeHTa K (cMm. 1EC 60060-1. pasgen 8).

BasoBasi MoAeNb (PYHKLUU AN onpefeneHns NpunucaHHoro MmacltabHoro koadcuymeHta A yKoMnaeKkToBaHHOM
M3MepuTenbHON CUCTEMbI OnpefenseTca kak

F°FanFnc. (B-5)

Mogenb (yHKLMM AononHseTcsl, Nofo6HO TOMY, Kak nokasaHo B npumepe B.1 nocpeAcTBOM BBeAeHUs [OMOJHMU-
TEe/bHbIX YEHOB A AN ;1 NARC I BbI3BAHHLIX NEPEYMC/IEHHBIMM BbILLE BANSIOLUMU BEIMYUHAMU. TN UfieHbl 06bIYHO CO-
CTOSIT M3 MOTPELIHOCTA WAW. PACCYUTAHHOW W3 ee MONOBUHHOW 4acTu a, (NpU [ONYLEeHWM PABHOMEPHOro 3akoHa
pacnpefefieHnsi BEpPOATHOCTY), CTaHAAPTHOM HeonpeaeneHHoCcTU a,1*/3. MonHas Mofenb PyHKLUM A4S MaclLuTabHOro Ko-
adppuymenTa AT NOMHOCTLIO YKOMMIEKTOBAHHOW M3MepUTENbHON CUCTEMbI NPEACTaBEHa HUXE

F=<q,- N9,) (37 -t ) 56>

rae AP/H— cocTaBnsowas, Bbi3BaHHas AONTOCPOYHON HECTAbWUIbHOCTLIO AeNUTeNs:
Asdrec , — cocTaBnsioLias, Bbi3BaHHaA [0/ITOCPOYHON HECTabWU/IbHOCTLIO perncTparopa,;
AFrec 2— cocTasnsoLlas, Bbi3BaHHasA KPaTKOCPOUHOW HeCTabubHOCTLIO perucrTparopa:
AA.N 3— cocTasnsawwasn, Bbi3BaHHaA NporpaMMHbIM obecneveHnem perucrtparopa (BHegpeHue KoaddurumneHTa K).

MpumeuaHnune 1— Mo onpegenexnto norpewHocTn AFaHu g A ~, nmeloT oTpuuaTenbHbI 3Hak. Vx onpege-
nsawT no dpopmyne A = (M3mMepeHHoe 3HavyeHne) — (3TasIoHHOe 3Ha4vyeHue).

MpumMmeuaHnune 2— Batom npumepe &Pebln yneHbl oT gdArac , Ao AFNC 34BMS0TCA COCTABNAOLWMMMN TONLKO
ANs HeonpefeneHHOCTN macwTabHoro koaduymeHTa S

3HayeHns1 U cTaH4apTHblE HeonpeneneHHOCTU BCeX BXOAHbIX BE/IMUYMH BBOASAT B MPaByl YyacTb MOAENN ypaBHe-
Hua (B.6). Mogenb ypaBHEHNUSA MOXET 6biTb OL,eHeHa BPYUHYIO C MCMNO/Ib30BAHNEM YpaBHEHWi, faHHbIX B NPUIOXEHUN A.
WK C NOMOLLbIO creunansHoro NporpaMMHOro o6ecnedyeHns, KOTopoe A0MKHO 6biTh CEPTUINLMPOBAHO AN1A pacyeTa He-
onpegeneHHocTel. Pe3ynbTaTbl OLeHkM 0606l eHbl a Tabnuue B.4. B nocnegHei cTpoke AaHbl NpUNUCaHHbIA MaclTab-
HbIA KO3 (ULMEHT A YKOMNIEKTOBAHHOW U3MEpPUTE/IbHOW CUCTEMBbI, 70 CyMMapHas cTaH4apTHas HeonpeaesieHHOCTb U1
ahheKkTUBHbIE CTeNneHn cBO6GOAbI.

MpumeyvaHune 33— OueHka HeonpeaeneHHOCTU He O4YeHb TOYHAs, MO3TOMY BbiCOKas YMcioBas TOUYHOCTb He
TpebyeTtcs.
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Ta6nuue B.4— BlogKeT HeonpeAeneHHOCTV NPUNUCAHHOTO MacWTaGHOro KoadduymnenTa F

CocrasnstoLian Cocrasnsiouias
" KoadhdpmumeHt CyMblapHo¥i
BenmunHa 3HaueHvie CTaHfapTHOI CreneHnun cso6oap! UyBCTBUTE/bHOCTI CTaHAAPTHON
HeornpeaeneHHocT HEONPEAENEHHOCTH

Fa, 2015 12.r* 50 1.05 13
OFa* 0 3.492 ® -1.05 -3.7
Puic 1.050 0.0042i4 50 2015 8.5
Arrc 1 0 0,00121* X -2015 -2.4
Aar.c, 2 0 0.00182* IC -2015 -3.7
AOrr,63 0 0.00182* X -2015 -3.7
F 2115.8 130 16.7

4y Hopmanb Hoe pacnpefenexue
11PaBHOMe pHOe pacnpepeneHai.

OKOHuaTeNbHbIV pesynbTaTt A8 NPUNUCaHHOro MacwTabHoro koaduumMeHTa UMNYIbCHOW U3MepUTENbHO cucTe-
Mbl BblpaXaeTcs Kak

Fx- 2116 +33 =2116 (1 i 0.016) c KoachdhuLMeHTOM oxBaTa K = 2 NpU BEPOATHOCTU He MeHee 95 %.

OTHOCUTeNbHaA paclnpeHHas HeonpeaeneHHoCTb NPUNNCAHHOTO MacluTabHoOro koaduureHTa coctaBnseT 3Ha-
yeHne U a 1.6 %. MMockonbKy 3Ha4YeHne pacluipeHHol HeonpeAaeneHHOCTN BKIlOYaeT COCTaBSAOLLYI0 HeonpeaeneHHoCTH
AONTOCPOYHON CTAbUBHOCTW 3& OfUH rof. TO 3TO 3HAYEHWe MOXHO MCMO/Ib30BaTh B TEYEHME OJHOrOo rofa u B KayecTse
pacLuMpeHHO HeonpeAeneHHOCTU NpY U3MEPEHUN NCMNbITATEIbHOrO HaNpPsXKeHUA, BO BCAKOM criy4ae Ao creayiolieil ka-
NMBPOBKN AenuTens u pernctparopa.

b5.3 Mpumep 3: Bpema HapacTaHusa (4IUTeNbHOCTb NepejHero) poHTa HanpsXXeHUsa rpo3oBoro

mMnynbca

VMcnbiTyemasa nsmeputensHasa cuctema X € gnanasoHoM HapacTaHus HanpshkeHws rpo3oBoro mmmnysbca Ao 2 MB.
cocTosALWan u3 AennTens HanpsxeHusa n uudposoro pernctpatopa (10 6ut, 100 MC/c). kannbpyeTcs MeTOAO0M CANYEHNS C
3TasIOHHOW M3MepuTenbHol cuctemoid N Npu ypoBHE rpO30BbIX UMMY/NbCOB NPU6GAM3NTeNbHO paBHom 500 kB (pucy-
Hok B.1). Cuctematnyeckas cpefAHss MNOrpeLHoCTb N3MepUTeNbHOW cucTemMbl ST NpU U3MepeHUn BPeMeHW HapacTaHus
(anuTenbHOCTN nepepfHero) poHTa coctasnseT ATIA=0.01 MKC C paclmMpeHHoli HeonpegeneHHocTbilo UN- 0.02 mkc
(K- 2)a ee HOMUHaNIbHOM BPEMEHHOM AuanasoHe.

CnnyeHne npoBogAT Ana N = 10 3Ha4YeHWn HanpshkeHus rpo30BOr0 MMMy/bca, UMeloLWero cneynduympoBaHHoe
BpeMSs HapacTaHusa (AUTeNbHOCTb NnepeAHero) poHTa, C pernctpauunein 3Ha4eHnii OJHOBPEMEHHO ByMS U3MepuTesib-
HbIMK cucTeMamun. Bpems HapacTaHus (4/IMTeNbHOCTb NnepefHero) poHTa 1-To UMNyNbCa HanpsXxeHus, 3aperncTpupo-
BaHHOro n3mepuTenbHol cuctemoii N (3TasIOHHOe 3HauveHue), onpeAenstoT no hopmyne

AMA-AVO 6. (6.7)

rae f0 n tuw— cOOTBETCTBEHHO BpeMs npu ypoBHAX 30 % 1 90 % oT amnAunTybl U3MEPEHHOIO MMNY/bCca, 3aperncTpupo-
BaHHOIO M3MepuTesbHOI cucTemoii N;
rix BpeMs HapacTaHus (4AUTeNbHOCTb nepefHero) opoHTa TOro Xe UMNynbca HanpsKeHus, 3aperncTpupo-
BaHHOTrO M3MepuTebHOI cucTemoli X. paccynTaHHOE TakiM Xe MeTofO0M.
[na n =10 pa3HbiXx 3HA4YEHNII BPEMEHU HapacTaHusa (4AUTEeNbHOCTY NnepefHero) )poHTa, M3MEPEHHbIX cMCTEMaMU
X 1 N. onpegenaiT cpefjHee 3HayeHWe MOSYYEHHOro OTK/IOHEHWA BPEeMeHW HapacTaHus (4AWTeNbHOCTW nepefHero)
dpoHTa, A7,, no hopmyne

(5.8)

CnnyeHns NpPoBOAAT ANA TPeX pasfiMuyHblX 3HAYeHWUli BpeMeHU HapacTaHus (4nUTeNbHOCTU nepefHero) dpoHTa:
MakCMMasibHOro, MMHUMasIbHOTO U CPeAHEro OT 3Ha4YeHUA HOMUHAaILHOTO BPEMEHHOro AnanasoHa, T. e. s 7, » 0.8 MKkc »
» 1.2 MKC 1 » 1.6 MKC. 1151 KQXA0ro U3 Tpex 3HaueHwuli onpeaensoT cpejHee 3HauYeHne NoyYeHHoro oTknoHeHus AT, ,

(6.9)
50
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Opyrvmu cnosamu /1T, A ABNsSieTCA CPEAHUM 3HAYEHUEM NOrPeLHOCT N3MEPEHNsi BpEMEHU HapacTaHus (ganTenb-
HOCTU MepeaHero) PPOHTa M3MEPUTENIbHOM CUCTEMBI X OTHOCUTE/IbHO 3TA/IOHHOI U3MEPUTESbHOI cuctembl N B gnanaso-

He 7, = 0.8 MKc... 1.6 MKC.
Moge b (hYHKL MM MOTPELIHOCTY U3MEPUTESIbHOM CMCTEMBI X. CKOPPEKTUPOBAHHOM NOCPEACTBOM BBEAEHUS MONpas-
K1 Ha norpeLHocTs 4 71iV. onpeaeneHHoli ¢ NOMOLLbo 3Ta/IOHHON U3MEPUTENbHONM CUCTeMbl PeAcTaBieHa Hke

+ (6.10)

OTAefNbHble 3HAUEHNS NMOTPELUHOCTEN 1 OTKNOHEHWIA, NONYYEHHbIE NPU CIUYEHUU, NPUBEAEHbI B Tabnuue B.5 u go-
NOJIHUTE/NIBHO NoKasaHbl Ha pUCyHke B.2.

Ta6nuuya B.5— PesynbTaTbl CIMYEHNI I BPEMEHN HapacTaHus (4UTENbHOCTY NepegHero) hpoHTa T- U NONyYeH-
HbIX OTK/TOHEHUIA

3HaueHne
P, MKC 0.80 1.20 1.60
r* MKC 0.73 1,17 1.61
si(7iy./) MKC 0.015 0.01 0.01
071.( MKC -0.07 -0.03 0.01
a7(n MKC -0.03

M3 MaKkcMMasnbHOro cpeiHeKBaApaTNueckoro CTaHAAPTHOTO OTK/IOHEHUs! TPeX 3HaueHni TiX (paccuuTbiBalOT CTaH-
[LapTHYI0 HEOMPEeAENeHHOCTb No Tuny A

3 .11
1 maxs. = %O5MKC _ ) 000474 mic. (511)
Tio” | » Tio

Tak Kak TIXHanpsamylo He ykasblBatoT B Mogenu yHkummn, 1o nAT,X) BBOAAT, Kak OTAE/IbHYI0 BE/IMUNHY B GloAXeT
HeonpegeneHHocTn (cm. Tabnuuy bB.6).

MakcumanbHoe OTK/IOHeHMe Tpex oTAeNbHbIX M1X .3HayeHuii OT ux cpefHero 3Hadennsa 7|k gaet cTaHfapTHYIO He-
onpefeneHHoCTb no Tuny B

L dfire - qre=0%UMC 60231 mie (6.12)

3HayeHns 1 cTaHAapTHbIe HeonpeaeneHHOCTU BCEX BXOAHbIX Be/IMUYMH BBOAATCA B MPaBylo YacTb MOAenn ypaBHe-
HuAa (6.8 1 6.7). Mogenb ypaBHeHUA MOXeT 6biTb OLLeHEHa BPYYHYIO C UCMO/Ib30BAHNEM ypaBHEHWN, fJaHHbIX B NpUIoXe-
HUM A, WAM C NOMOLibI0  CneuuanbHOro nporpaMMHoro  obecneveHus, cepTuduumMpoBaHHOrO Ans  pacuyeTta
HeonpegeneHHocTel. Pe3ynbTathl oueHkn 0606LieHbl B Tabnuue 6.6. B nocnegHei cTpoke AaHbl cpefHee 3HayeHue pe-
3ynbTaTta norpewHoctn A7KX( ero cymmapHasi ctaHAapTHas HeonpegeneHHocTb U apheKkTUBHbIe cTeneHn cBo6obl.
Bonbloe 3HavyeHne = 1700 noaTBEpXAaeT HOPMasbHbIA 3aKOH pacnpefeneHns BO3MOXHbIX 3HaueHuii 4T ,M1H Takum
o6pa3om koahpuumneHT oxBaTa K * 2 ABNAETCA NErMTUMHbIM (CM. npunoxeHue A. Tabnuua A.1).

Tab6bnuuya b.6 — Bogxer HeonpeaeneHHOCTN pe3ynbTaTa NOrPELHOCTN BPEMEHN HapacTaHus (4AUTeNbHOCTU ne-
pegHero chpoHTa) A4l lavinpn kannéposke

COCTaBan”"'?H CocrasnsoLas
BE/IMYMHA 3HaueHvie, MKC cranaaprHon Creneri KoadhdpuyienT CyMMapHOI CTaHAapTHOM
HeonpeaeneHHoCTH. cBO6GOAbI YyBCTBUTE/ILHOCTU HEOMPEIENEHHOCTH, MKC
MKC !
47.m 0.01 0.01* 50 1 0.01
07,5 -0.03 0.023121 -X 1 0.023
Ua(T ix) 0.0 0.004743% 9 1 0.0047
A7 -0.020 1700 0.0256

HopmasbHoe pacnpegenexue.
PaBHOMepHOe pacnpegesnieHue.

51



FOCT P 55193—2012

KoHeuHbl# pe3ynbTaT KannbpoBKk/ BbipaxaeTca ciefylowmum obpasom:

A7.,, =-0.020 mKkc x 0.051 mKC € koOatphuLMeHTOM oxBaTa K - 2 MpW BEPOATHOCTU He MeHee 95 %.

[Apyrumun cnoBamu BpeMsi HapacTaHua (4NUTeNbHOCTb NnepefHero) poHTa, M3MepeHHoe UCMbITYyeMOi nsmepuTesb-
HOIi cuctemoii X B HOMWHa/IbHOM BPEMEHHOM Aunana3oHe, ABASeTCSH OYeHb Masioll BeTIMYNHOK----- 0,02 mkc. B atom cny-
Yyae. ecin U3MepuTenbHaa cuctema X MCNonb3yeTcs A5 U3MEPEHUS UMMY/bCHbIX HanpshKeHWi, CKoppeKTpoBaHHOe
BpeMs HapacTaHusa (47MTeNbHOCTb nepeAHero ypoHTa) 7Ito, monyyatT BBedeHneM nonpasku 0.02 MKC K MU3MepeHHOMY
3HauyeHuto 71Tv>. EC/iM HET HE06XO0AMMOCTU YUNTbIBATL APYTe COCTaBsoWMe HeonpeaeneHHoCTH K M13MepsieMoMy Bpe-
MeHW HapacTaHusa (AMTeNbHOCTb NepeAHero) )poHTa, TO pacliMpeHHas HeonpeAeneHHoCTb 7, COCTaBNAeT 3HadYeHne
0.051 mkc (k =2).

JlononHutenbHble cocTassioWwne HeonpeaeeHHOCTU MOryT BO3HUMKaTb B Cryvae, korga Ludposoii peructparop
N3MepuTenbHON cucTeMbl X UCNONb3yeTcs B Anana3oHax, OT/IMYHbIX OT TeX. a KOTOpbIX MPoBOAMAaCh KanmbpoBka MeTo-
[OM cnnyeHns. B aTom cnydae Ao/mkHa 6bITb NPOBEAEHa OLLeHKa BAVAHNSA Ha U3MepeHne ypoBHeli (, 1 » 1 oueHKa gonyc-
TUMOTO OTK/IOHEHUS 7, B COOTBETCTBUM C ypaBHeHumem (B.7). U3 kOTOpoOro B Ol[XeT HeonpefesieHHOCTU BBOAAT
COOTBETCTBYIOLLYIO HEONpeAeneHHOCTb No Tuny B.

PucyHok B.1 — CnuyeHue UCMbITyeMoi cucTeMbl X € 3TanoHHol cuctemoit N

PucyHok 5.2 — OTK/IOHeHWe BpeMeHU HapacTaHus hpoHTa (41UTeNbHOCTN NepeAHero poHTa) A7, N3MepUTebHON
cucTembl X N0 OTHOLLEHWIO K 3Ta/IOHHONI n3meputenbHoit cucteme N v ux cpepHee 3HaveHue a71t
a ananasoHe 7, = 0.8 ... 1.6 MKC
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MpunoxeHne B
(cnpaBo4HOE)

Mi3amMmepeHuns nepexofHoO xapakTepucTukm

B.1 O6uwue nonoxeHus

Vi3mepeHne nepexoAHON XapakTepucTuku ABASeTCA TPaAULMOHHBIM METOAOM AN BbISBMEHUS AUHAMWYECKUX Xa-
paKkTePUCTUK AeNIMTeNss UMNY/IbCHOrO HanpPsXeHUs, UMNYbCHOro ocuunnorpada n umdposoro perncrpartopa. Mockosbky
HeT NpsAMOoI 3aBUCMMOCTU MeXAy napaMmeTpaMy NepexofHol XapakTepUCTUKN U KOPPEKTHbIM U3MepPeHNEM MMMNYbCHbIX
Hanps)XeHWid, faHHOe WUCMbITaHWe NoTepsAso CBOe 3HayYeHne ANa Tpe6oBaHuii HacTosLero cTaHAapTa, Ho OCTaeTCa Bax-
HbIM NS OoxapaKkTepu3oBaHWUs AUHAMUYECKUX XapaKTepucTUK B 06beJUHEeHNN CO CAMYNTENbHbIMU 3MepeHusmn (8.4.2.
9.3.2). 1 0co6eHHO, ANA YyCOBEPLLIEHCTBOBAHMA AenuTeneii n o6opynosaHusi. bonee Toro, ero NPUMeEHNAIT A5 IKcnyaTa-
LMOHHbIX NMPOBEPOK AVHAMUYECKUX XapakTepucTuk (cm. 8.5.3 1 9.5.3).

[lna oueHkn norpelHocTell Npyu N3MepeHnsiX BpeMEHHbIX NapaMeTpoB MeTo0M CBepTku (NpunoxeHune ') Heo6xo-
AVMO TOYHOEe M3MepeHne NepexoAHON XapakTepucTuku.

B.2 OnpepeneHvs, gononHuTeibHble K pasgeny 3

B.2.1

onopHbI ypoBeHb !5 (reference level IN) (Tonbko AN UMNYNbCHbIX M3MepeHuid): CpefHee 3HaYeHue NepexoaHoN
XapakTepucTuku, B3ATON B HOMUHANIbLHOM BpeMeHHOM gunanasoHe (cm. B.2.10 n pucyHok B.1 .a), T. e. B npefenax guanaso-
Ha oT 0.5/4AMNgo 2timx.

MpumMmeuaHune — V3mepuTtenbHaa cuctema MoXeT UMeTb 60s1ee 0JHOTro ONMOPHOIO YPOBHSA, HANpPUMep 3TO0 MO-

XeT UMeTb MeCTO Npu pa3INyHbIX MacliTabHbIx KO3 duLymeHTax Ana pasHbix POpM curHana, 4To NPUBOAUT K M3MEHEHUIO
0nopHoro yposHsa (cm. 3.5.4 n pucyHok B.1.a).

B.2.2

BUPTyasibHOE Havyano NepexoHol xapakTepucTuku (yCA0BHas HadasbHas ToUYka NepexoAHOn xapakTepuc-
Tukn) (origin of a step response). O,: Touka, Korga Kpmeas NnepexofHOn xapakTepUCTUKN BNepBble cTapTyeT MOHOTOHHO,
HapacTas Bbllle aMnAUTyAbl WyMa Ha Hy/J1IeBOM YpOBHe NepexofHol XxapakTepucTuku (CM. pucyHok B.1.a).

NMpumeyaHue 1— BHEKOTOPbIX CNyYasx e4MHALA NEPEXOLHON XapakTEPUCTUKN CTapTyeT C HayasbHbIM UC-
KaxeHueMm (pucyHok B.2). Torga HayanbHas Touka O, fo/mkHa 6biTh onpejesieHa NepeceyeHmemM ¢ 0Cblo BpeMEHU NpsiMoit
JIMHUM, NPOBEAeHHOI No KacaTenbHO K camoii KpyToi YacTu chpoHTa NepexofHol xapakTepucTuku. HayanbHoe nckaxe-
HMe MOXeT xapakTepn3oBaTbCcs napameTpom TO (Bpemsi HauyasIbHOrO UCKaXEHWS), KOTOPbI/i COOTBETCTBYET YacTu noLa-
an(eil) mexay HyneBoi NUHWER 1 eANHNYHOW NHUER NnepexoAHoi xapakTepucTuku go O,

MpumeuaHune 2 — Bce BpeMeHHble BeMYUHbI (Kpome T,,) U3MEpsoTCs OT HadanbHol Touku O,.

B.2.3

HOpManun3oBaHHas nepexogHas xapaktepucTuka (unit/normalized step response). f(1): NepexogHas xapakTe-
puCTMKa. HOpMasnM3oBaHHas TakuM 06pa3oM, YTO OMOPHbIA YPOBEHb CTAHOBUTCA €MHWNYHbIM, @ Hy/1eBOIi YpOBEHb OCTaeT-
CSl HyNeBbIM.

MpumeyaHune — VsmeputenbHas cuctema UmeeT HOPMUPOBAHHYIO NMEPEXOAHYI0 XapakTepuCcTrKy ANA KaXAo-
ro OMOPHOro YPOBHA. HayanbHas Touka O, NnepexofHoli XxapakTepucTky B3aumMoCBsi3aHa C HOPMUPOBAHHOW NepexofHoi
XapakTepuCTUKON.

B.2.4

MHTEerpan nepexoaHol xapakrepucTukm (step response integral). I(1): WHTerpan no npegenam ot O. A0 I. eAUHN-
La MUHYC Be/IMYMHA HOPMUPOBAHHOI nepexofHoii xapaktepuctukm g(f) (cM. pucyHok B.1.b)

*

T*1)- Jtl-g(0)</r. B|1)

B.2.5
aKcnepumeHTanbHoe BpeMs peakuuun (experimental response time), TN 3HayeHue MHTerpana nepexofHoi xa-
pakTtepucTuku npu 2 -IWJ

TATR T (82)

B.2.6
yacTuyHoe Bpems peakuuwn (partial response time). [,: MakcumanbHoe 3HaYeHWe UHTerpana nepexofHoli xapak-
TepucTukn ans f£ 2 -19VK(prcyHok B.1.b). paBHOro 3awTpMXoBaHHOI 06nacT Ha pucyHke B.l.a.
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MpumeuvyaHne — O6GbIYHO Ta = T(r,), rae |, — Bpems, Npu KOTOpoMm g(t) BNepBble 4oCTUraeT aMnanTy bl paB-
Holi eanHuLe (pUcyHoK B.1.a).

B.2.7

ocTatoyHoe Bpems peakuuun (residual response time). 79("): PasHuua mMexay akcnepuMeHTasbHbIM Bpeme-
HeM oTknuka MU 3HaYeHneM uHTerpasa nepexofHoli xapakTepucTukn AN HEKOTOPOro HOPMUPOBAHHOTO BPEMEHH (,
rae f, < 2 mmtx.

T*b)°TH-T (B.3)

B.2.8
BbI6GPOC HOpPMUpPOBAHHOW NepexoaHoi xapakTepucTukn (overshoot of the unit step response). ft,,: Pa3HocTb

Mexgy mMakcumanbHbiM gmxt (f) 3HaYeHneM HOPMUPOBAHHOW NEPexofHOl XapakTepucTUKM N eANHULER HOPMUPOBaHHOM
NepexoAHON XapakTepucTUK1 B NPOLEHTHOM BbIPAXEHUM

P, = 100 %(ass>(0 - 1). (B.4)

B.2.9
Bpemsa ycnokoeHus (settling time). ft. HavumeHbliee Bpems, NpM KOTOPOM ocTaTo4yHOe Bpems peakuun TR (t) npu-
HUMaeT onpefesieHHy0 BEIMUYNHY 1 OCTaeTCs MeHblue, yem 2 % ot f

IT,- 70| < 0.02 f. (B.5)

KOTOpOE A0/HKHO 6GbiTh U3MEPEHO A5 BCEX 3HAYEHWI BO BpEMEHHOM AnanasoHe oT O, 40 Hanbobluero 3HaueHus Bpeme-
HU Ao nonycnega (4AMTENbLHOCTU UMNYyNbca) T2ITXUMNYNbLCHOrO HanpsxeHus (pUcyHok B.1,6).

B.2.10

OMoOpHbIi BpeMeHHoW anana3oH (reference level epoch) (Tonbko AnA MMNyNbCHbIX U3MEPeHNiA): BpemeHHol gua-
nasoH. B KOTOPOM onpefensieTcs ONopHbIii ypoBeHb NEPEXOAHON XxapakTePUCTUKN, HaUMHas OT ee HUXKHEro YpOoBHS, paBHO-
ro 0.5 HUXHero npegena HOMWHaNILHOTO BPEMeHHOro gnanasoHa (0.5 [0 ee BEepPXHEero ypoBHS, PaBHOrO 2 BEPXHUM
npegenam HOMWHaNbHOTO BPEMEHHOro AgnanasoHa (2 fmtx).

B.3 CxeMbl 415 M3BMepeHuii NepexoHoi XxapakTepucTukm

Cxema Lenu, ucnosb3yemoii Ana onpefeneHns nepexofHoi xapakTepucTuku, 4omxHa 6biTb NpejcTaBieHa B nac-
noprte n3mMepuTenbHO CUCTEMbI U [O/KHA MakCUMaslbHO COOTBETCTBOBATbL PaGoymMM YCNOBUAM 3KCMyaTaumu.

CxeMbl M3MepeHNs NepexofHO XxapakTepucTVku npeacTaBieHbl Ha pucyHke B.3. MpeanoututenbHbIMW SBASAIOTCA
CXeMbl, NpuBeeHHble Ha pucyHkax B.3.a n B.3.b. B KOTOpbIX reHepaTop CTyneH4yaTblX CUTHAN0B pacnosaraeTca y Metan-
NNYeckoit cTeHbl (PUCYHOK B.3.a) nnm y meTannnyeckoi neHTbl (pucyHok B.3.b) wnpuHoii He meHee 1 M. KOTopas oAHOBpe-
MEHHO CNYXMWT 3a3emsieHneM. 115 Toro, 4To6bl ChOpMUPOBATL CTyNeHYaToe HanpsKeHne, Ha U3MepUTesbHY CUcTeMy
cnepyeT nofjasatb MeA/IeHHO HapacTaloliee VMMNybCHOE HanpshkeHne, 160 NOCTOAHHOe HanpsXeHune, KoTopoe 3aTem
cpe3aeTcs C NOMOLLbIO pefie UAK UCKPOBOro paspsagHuka. MpuemnembiMy cuntaloTca cnegyowme metonbl hopmuposa-
HUSi CPEe3aHHOT0 HanpPsKeHUs:

- C MOMOLLbIO pefie C KOHTaKTamu, CMOYEHHbIMU PTYTbiO, YTO NO3BO/ISAET NOJyYaTh CTyNeHYaTble UMNY/bCbl [0 He-
CKObKNX COTEH BOMbT:

-C MOMOLLbI0 BO3AYLIHbIX NMPOMEXYTKOB NPV atMOCepHOM AaB/IeHUN C OJHOPOAHBIM 3/1EKTPUYECKMM MOMEM W
MEX3/1eKTPOAHBIM PacCTOSHUEM [0 HECKO/IbKMX MUMMMETPOB, YTO NMO3BOMIAET NOyYaTh CTyneH4YaTble UMMYbChbl 0 He-
CKOJTIbKUX KUI0BOJIbT;

- C MOMOLLbIO Pa3psaAHOro NPoOMeXyTka B CKaTOM rase ¢ OAHOPOAHBIM NOMEM U MEX3NEKTPOAHbIM PaCCTOSIHUEM A0
HECKO/IbKUX MW/ITMMETPOB, YTO NO3BO/AET NOyyaTb CTyNeHYaTble UMMY/bCbl 40 HECKONTbKUX AECATKOB KN0BOMbT.

Ecnu cTyneHbka HanpsKeHus reHepupyeTcs ¢ UCNo/b30BaHUEM reHepaTopa NoBTOPSAIOLWUXCA UMMYbCOB, TO A/N-
TeNbHOCTb CTyMeH4YaToro MMnynbca n uHTepsana Mexay HIMU JO/DKHbI 6biTb BbibpaHbl Takum 06pa3om, 4To6bl He NoSBA-
NINCb [ONONHUTE/NbHbIE NCKAXEHUA € CPaBHEHWUU C OAWHOYHBIM UMMY/IbCOM.

B.4 Tpeb6oBaHuA K NEPEXOAHON XapakTepUCTUKE KOMMNOHEHTa

Ha KOMNOHeHT, 06bI4HO Npeo6pasoBaTenbHoe YCTPONCTBO WM M3MepPUTESbHLIN perncTpatop, BO3AeiCTBYeT Ha-
NpsHKeHWe CTYNEeHbKU, U ero BbIXO4HOE 3HAUYeHMe AO/HKHO ObiTh U3MEPEHO. Bpemsi HapacTaHus (BUTeNbHOCTb NepesHero)
(hppoHTa NpUKNAALIBAEMOrO CTYNeH4aToro MMMynbca A0/KHO GbiTb MeHee 1/5 BpeMeHu yacTuuHoro oTtknuka I,. [ns
YMEHbLUEHNS BIMSIHUS HEGO/BLUMX UCKKEHWI 1 MOMEX, HA/IOKEHHbIX HA NepexofHble XapakTepucTuku, pekomeHayeTcs
He3HauMTeNbHOE CraX1BaHUe 3aperncTPUPOBaHHbLIX AaHHbLIX NePexofHbIX XapakTepucTuk.

HopMmupoBaHHasi nepexofHas xapakTepucTvka B npefenax Bbl6paHHOTo ONOPHOTo BPEMEHHOTO AnanasoHa He f0/1-
XHa OTK/IOHATLCA OT eANHULLI Gosee, YeM Ha +2 %. HopMUpOBaHHas NepexofHas xapakTepucTka npu BpeMeHu t, kanune-
poBKM HOPM CWTHANA, WCMoNb3yemas L5 U3MepeHUst MPUMUCAHHOTO MacliTabHoro KoadiuuueHTa, He Ao/MKHA
OTK/IOHATLCS OT OMOPHOTO YPOBHS 60/1e€, YeM Ha +1 %. Npu ycnosum, 4to ,BHE Anana3oHa HOMUHAIbLHOTO BPEMEHHOTO UH-
TepBasna. Mpu UCMONb30BAHUN HANPSHXKEHWSI MOJSTHOTO TPO30BOT0 MMMy bca I paBHo 2T, T. €. 3TO 3HaYeHne B 2 pasa 60/b-
e BpeMeHu HapacTaHus umnynbca. Ecnu npubop npegHasHayeH 4nsi U3MEPEeHUsi TPO30BOM0 UMMY/IbCA CO CPEe3aHHbIM
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nepegHuM hpoOHTOM, TO t, paBHO 2[C T. e. 3TO 3HayeHne B 2 pasa 60/blle BpEMeHW [0 cpe3a umnynbca. Ecnu npuéop
npegHasHayeH 41 U3MepeHns KOMMYTaLMOHHOro umnynibca, To [, paBHo [,. T. €. 3TO 3HaYeHNEe AB/ISAETCA BPEMEHEM A0
MakcrMymMa umnynbca. Ecnv npubop npegHasHayveH 418 M3MepeHus NMoCTOSAHHOTO HanpsixxeHus, To XpasHo 100 mc. Ecin
npubop npegHasHavyeH ANA U3MePEHNs MepeMeHHOro HanpshKeHUs, TO X paBHO OAHON YeTBEPTH Mepuoaa HanpsHKeHus.

Tpe6oBaHMA K NepexoAHbIM XapakTepucThkam 3Ta/IOHHbIX U3MEPUTE/IbHbIX CUCTEM UMMY/bCHOIO HanpshkeHus
npegcrtaeneHsl B 10.2.3.

PucyHok 8.1 — OnpefeneHus nepexoAHbIX XapakTepucTuk
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PucyHok B.2 — Hopmanu3oBaHHasa nepexofHas xapaktepuctuka g(J). AeMOHCTpUpyoLWwas HavyabHOe NCKaxeHne
Ha4yasibHOro BpeMeHun nckaxeumsa TO

PucyHok B.3.a — lMpegnoytutensHas PucyHok B.3.b — MpegnouTutensHas cxema uenu
cxema uenu Ana 6onblunx genutenei
PucyHok B.3.c — AnbTepHaTuBHas cxema PucyHok B.3.d — Tunosasa cxema
uenu ana 6onbWwnx genutenei uenu ctyrneHyaToro reseparopa

MpumeuyaHune — G— cpesallyee YyCTPOWCTBO A/ FTEHEPUPOBAHNS CTyNeHYaTbIX UMMY/bCOB

PucyHok B.3 — Llenu, nogxoasiine Ans U3MepeHnsi NepexofHbiX XapakTepucTuk
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Mpunoxenne I
(cnpaBo4HOE)

MeTog CBEepTKU AN onNpefesieHns AUHAMUYECKUX XapaKTepUCTUK NOCPefCTBOM U3MEPEHUSI
nepexoAHoN xapakTepucTukn

1 O6wwne nonoxeHns

MeTog cBEpTKM MCMOMb3YIOT 418 OLEHKU AMHAMUYECKUX XapakTepucTuK Aenuteneidl UMMYNbCHOTO HanpshkeHus,
LUMPOBbIX PEFUCTPATOPOB MM NOMHOCTbIO YKOMMNIEKTOBAHHON N3MEePUTENIbHON CUCTEMbI UMMY/TLCHOTO HaNpPshXeHns no-
CpPefCcTBOM M3MEPEHUS UX NepexofHblX XxapakTepucTuk (npunoxexHue B).

MeToa cBepTkM MCMOMb3yeT NepexofHyto xapakTepucTuky U3MepuTenbHOW cucTembl A5 pacyeta pOpMbl UMMY-
JIbCHOTO HaMpsHKEHNA Ha ee BbixoAe Mo hopMe UMNYNbCHOrO HanpsXXeHUst Ha ee Bxoge. MorpewHocTn n3MepeHns napa-
MeTpOB (POPMbl UMMY/ILCOB Ha BbIXOAE U3MEPUTE/IbHOM CUCTEMbI MO OTHOLLEHMWIO K (DOpMe BXOHOrO curHana MoryT 6biTh
MCNob30BaHbl A5 OLEHKN 3KCM/TyaTaLMOHHbIX XapakTepucTUK M3MepuTeibHOM CUCTEMBbI, C MOMOLLbIO KOTOPOI GyayT B
fanbHeiweM NPoBOANTLCS U3MEPEHUS MMMNYbCOB OnpeAeseHHol PopMmbl.

MeTog cBepTkM NpegnosnaraeT, YTo NepexoAHas XxapakTepucTuka n3amMepuTeibHOM CUCTEMbI KOPPEKTHO U3MEPEHA, &
BXOfHas hopma BO/HbI, UCNONb3yeMas Ans pacyeTa, npeAcTasnseT co6oil peanbHylo hopMy nmnynbca, KOTopylo Hago
6yaeT nsmepuTb.

.2 MeTopg cBepTKu

Ecnun chopma BXOAHOr0O MMMNYNbCHOTO CUTHaNa U HOPMUPOBAHHAA NepexoAHas XxapakTepucTuka (npunoxexHne B) ns-
MepUTENbHOWN CMCTEMbI UMMYNLCHOTO HanpskeHus ecTb dyHkunm V,(f) n ag(/), cooTBETCTBEHHO, TO Ha BbIXOAE UMEEeT Mec-
TOo dyHKuma V'If). n oHa MOXeT 6bITb BblpaXeHa cneayrlmnm NHTerpasom CBepTku

Volf)-j4;<r)-g(f-T)<#Tt 1>

rge t— cooTBeTcTBytowee Bpema n V ,(f) — nepsas npon3BogHas BXOAHOrO CUrHana UMNYIbCHOTO HanpsXXeHns ¢ PyHK-
ymeii VJQ.

Ecnun doyHKumm 9 (1) n Vir(t) ABnstoTca BbIGOpKaMun U3 OAHOTO 1 TOTO Xe MHTepBana BbIGOPOK, 1 KONNYECTBO BbIGOPOK
dyHkuun AN coBnagaeT € KOIMYeCTBOM BbI6OPOK dyHKUuK V,(I), TO nHTerpan ot HenpepbiBHbIX yHKuMiA ([.1) cBOANTCA K
[AVNCKPETHOW cymme CBepTKu

VO'W e ELE(>) m#-*) At 1=0.1.2. (r.2)
*
(0]

roe (») — MaccuB JUCKPETHbIX BbIXOAHbIX 3HAYEHWIA;
V', (/) — nepBas npon3BofHas BXOAHOIO MaccuBa,;
9 (/) — MaccuB HOPMUPOBAHHbLIX NEPEXOLHbIX XapPaKTEPUCTUK;
1 — KONUYeCTBO C3IMMJIOB BXOAHOIO Maccusa; u
At— WNCXOAHBIA WHTEPBAN BXOAHOTO U BbIXOAHOMO MacCMBOB, U MAccKBa NEPEXOAHbLIX XapakTepucTuK.
.3 MeToauKa NpoBeAEeHNs pacyeTa METOAOM CBEPTKM

3TOT MeTo/, OCHOBbIBAETCS Ha onNpeAeNieHNn ANCKPETHON CyMMbl CBEPTKM, BblpaXeHHOo! ypaBHeHnem (I.2). OH npu-
MeHsieTCA Npy KOMMbIOTEPHOM cnoco6e pacyeToB, UCMO/b3YIOLWEM LMKMPOBYIO PErMCTPaLMI0 UMNYTbCHBIX HANPSXXEHWIA.
[JaHHbIii MeToa ncnonb3yeTtcs 4N OLEeHKU NorpelHocTeli 3MepeHns UMNybCHOW U3MepuTesnbHON cuctemolt napameT-
POB BbIXOHOr0 MMMNY/IbCHOTO CUTHAaNa OTHOCUTE/IbHO NapaMeTpoB BXOAHOrO curHana. MeToa, npeacTaB/ieHHblii B JaHHOM
pasgene, onucbiBaeT TO/IbKO OCHOBHbIE 3Tanbl pacyeTa. Huxe nepeyncneHbl aTu atanbl;

a) nosilyyeHne COBOKYMHOCTU 3HAYEHWII BXOAHOrO UMNynbCHOro curhana ¥, (/) apna /=0.1.2...... n- 1wnpacuert ux
MMNYNbCHBIX NapaMeTpos,

b) uyacToTa (4UcKpeTU3auun) BbIGOPKN BXOAHOTO UMMYIbCHOTO CUTHANa A0/HKHA 6blTb UAEHTUYHA YacToTe (auckpe-
TU3aLun) BbIGOPKM HOPMasIM30BaHHOW NepexofHOl xapakTepuUCTUKM C YUCIOM BbIGOPOK, PaBHbIM YKUC/TY BbIGOPOK HOpMa-
NIN30BaHHOI NepexoAHON xapakTepnucTukmn (CM. atan ¢)]. BXogHO! MMNYbCHBIA CUTHaN AO/MKEH UMETb CriaXeHHYo hopmy
¢ HaubosblIel YacTOTOl LWyMa, ONnycKalLWeica HUXKEe YPOBHS YacToTbl HalikBucTa (NofoBUHA BCE COBOKYMHOCTU YacToOT
nmnynbca). CrnaxeHHas COBOKYMHOCTb 3HAYEHWI BXOAHOTO CUTHana 1 napameTpbl MMAybca MOTyT 6biTb MOyYeHbI C NO-
MOLLbIO OAHOTO W3 CieAyioLnX cnoco6os;

1) MCMo/Mb3ya aHaIMTUYECKoe BbipaXeHne AN UMNynbca, Hanpymep CyMMmy ABYX UAeasibHbIX 3KCNOHEHUanbHbIX
hyHKUMIA. MapameTpbl MNybca faHHOV DOPMbl MOTYT 6bITb OnpeAeneHbl 60 13 TOro e aHaIMTUYECKOTO BblpaXeHus,
60 Cc NOMOLLb NporpamMmbl No 06paboTke UMNYNbLCOB, MOCTABASEMOI BMECTe C UCMbITYyEMON LUdPOBOI MMMNYIbCHOM
N3MepUTENIbHOI CUCTEMOIA;
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2) MCNO/b3ys 3aperncTprpoBaHHbI peanbHblil UMNYNbC onpeaeneHHoi hopMbl, CraaXeHHbI TOUHbIM LU poBbIM
HM3KOYACTOTHBIM (PUNLTPOM UK C MOMOLLbIO anropyuTMa, NO3BOJIAIOLEr0 BbINOSHATL KyCOYHO-KyBMUYECKy0 annpokcuma-
L0 CrnaxuBaHnsa Kpusbix. MapameTpbl MMNybca faHHOV DOpMbI Takke MOryT 6bITb NOMTyY€eHbl C NOMOLLbIO MPOrpaMMHO-
ro obecneveHns no o6paboTke WMNYyNbLCOB, MNOCTABASEMOrO0 BMECTE C UCMbITYEMOWA LUPOBOV UMMAY/ILCHON
n3MepuTenbHol CUCTEMOIR;

C) monyyeHue nepsoii npoun3BogHOR ¥ 'n() gna/=0.1.2...... n- 10T BXOAHOMO MMNY/IbCHOTO curHana VNgG) uncne-
HbIMW MeTogammn anddepeHupoBaHmns;

d) nonyyeHve COBOKYMHOCTW 3HAYeHWi HOPManuW3oBaHHOU MepexofHoi xapaktepucTukn a(/) gna 1=0. 1.2 ...
T-1nT =n+).
rae J— KONM4YecTBO TOYeK nepef HavyasbHbIM MOMEHTOM perncTpauunn nepexofHoi xapakrepuctukm O,;

1) npeo6Gpa3oBaHne U3MepeHHOW NepexoAHol XapakTepUCTNKM B HOPManun3oBaHHyto (npunoxernue B). ina nony-
YeHUsi HOpManM30BaHHOV NepexofHol XxapakTepUCTUKN C HU3KMM YPOBHEM LLyMa B LLenaX CBEPTKU MOXET ObITb MCMOMb30-
BaHO ycpeAHEeHNe HeCKObKNX 3aperncTpMpoBaHHbIX NEPEXOAHbIX XapakTepncTuk. CraaxmBaHue COBOKYMHOCTU 3HAYEHNi
HOpPMasiM30BaHHO NepexoAHOo xapakTepucTukmn A(1) CTaHOBUTCA MeHee KPUTUYHBLIM, ecnn ypaBHeHue (I.2) ucnonb3syercs
NS pacuyeTa CBEPTKM U YXXe NPOBEAEHO CriaxnBaHue COBOKYMHOCTU 3HauveHuit nmnynsca Vn(J);

2) nony4yeHve HyneBoro ypoBHs. /0. nepexofHoi XxapakTepucTukM NocpeAcTBOM yCpeAHEHNSA COBOKYNHOCTH 3Have-
HWiA BbIGOPKN NEepexoaHoi xapakTepucTukn s(Q, 3aperncTpmpoBaHHbIX [0 Havana nopora cTyneH4yaToro uMnybca.

3) nosy4yeHune onopHOro YpoBHS. /1. NepexofHoli XxapakTepucTUK1 NOCPeACTBOM yCpeAHEHNS COBOKYMHOCTU 3Haye-
HWA BbIGOPKM NepexoAHOl xapakTepucTuku s(/}. 3aperncTpupoBaHHbIX B Npejesax BpeMeHHOro gnanasoHa, Bkiw4yas Mu-
HUMaNbHYO AMTENbHOCTb (PPOHTA UMNYyfbCa, A1 perucTpaunMm KoTopoii npefHasHauyeHa usmepuTenbHas cuctema, v
BM/I0Tb 40 BPEMEHW, COOTBETCTBYIOLLEM YACTOTE, MPW KOTOPO 6bln onpefeneH MaclTabHbIi kKoadduymeHT npeobpaso-
BaTe/IbHOTO YCTPONCTBa;

4) Hopmanu3auus COBOKYMHOCTW 3HaYeHUli NnepexoHoli XxapakTepucTukn s{i) Bo BpeMeHHY COBOKYMHOCTb 3Have-
HWIA HOpMasIn30BaHHON MepexofHoi xapakTepucTrkun go(j) ocyLwecTBAsaeTCs ¢ MOMOLL b0 (DOPMY/bl

gu6)=i'<il_'A. (r.3)
A~a

5) onpegeneHvie aMnauTyAbl Wyma npyu Hy/IeBOM YPOBHE NMOCPeACTBOM HaxOXAEeHUA cTaHAapTHOro oTknoHeHus dO
COBOKYMHOCTY 3HauyeHuii BbiGopkn gO(i) nepen Hayanom ctyneHu. MoBTopeHne npoueaypsl B 06paTHOM HanpaBfeHUun ot
KOHUa gu(r), HaxoxeHue 3HadeHnit BbIGOPKM, NpeBbilaKLWnX B TpM pasa cTaHgapTHoe oTkioHeHne dO. Bpems 3Toi Bbi-
6opku cunTaeTca HavanbHoOW Toukoit O, ans gQ(i). BbiGopke npucBamBaeTcs UHAEKC J;

6) nocTpoeHne HOpMasnM30BaHHOW nepexofHoi xapaktepuctukn g(f) oT HavanbHOI TOUKM HaUYMHaeTCa C yaaneHns
3HayeHus BbI6opok gQ(i). pacnonoXeHHbIX A0 HAYa/bHON TOYKM, T. €.

0<*-/1-A010 ."» /. (r.4)

MpumeyvyaHue — Peructpupyemas yHkums n0(/>umeeT T +/ Touek. HopmMann3oBaHHas nepexofHas xapak-
Tepuctuka A(1- J) MMeeT n-T ToYek Nocse yaaneHus j To4ek 0 HavyanbHoi Touku O,;

e) nonyvyeHue BbIXOAHOW COBOKYMHOCTU U COBOKYMHOCTY nMapameTpoB UMMNY/1bCOB.

1) nonyuyeHve BbIXOAHOW COBOKYMHOCTU A5 MMMyfbca AAaHHOW (hopMbl () c nomowblo pacyeta Mo chopmy-
ne (I.2) ons BpEMEHHOI UM YacToTHOl o6nacTeit;

2) pacyeT napameTpoB umnysnbca VA, (» c NOMOLLbI0 NPOrpamMMHOro obecneyeHns, NOCTaBAAEMOro BMecTe € UCMbl-
TyeMOI UMNYNbCHOW N3MEPUTEsIbHOW CUCTEMOIA;

3) pacyeT norpewwHocT! N3MepeHuns (r) Kak pa3HOCTb MexXAy BbIXoAHbIMU Yo, (/) n BXogHbIMK V,, (/) 3HAYeHUAMHU
napameTpoB UMMy/bCca.

.4 CocTaBnawuwue HeonpeaeneHHoOCTH

MorpewwHocT n3MepeHns, HaliileHHble MeTo40M CBEPTKM, MOTYT 6GbiTb MCMNO/Ib30BaHbI A5 KOPPEeKUUN paccunTaH-
HbIX NapameTpoB. OfHaKo Takas Koppekuus TpebyeT 3apaHee ([0 OnbiTa) U3BECTHbIX AaHHbIX O hopme Mmnysnbea, T. e.
ecnn UMnynbC umeeT hopMY, OTAIMYHYIO OT CTaHapTHOM, TO Takas KOPPeKUus He foCToBepHA. MOorpeLHoCT! N3MepPEeHUs n
nx pasbpoc Ana pasnnyHbix Yopm MMNynbca MOryT 6biTb NCMNOb30BaHbI A5 OLLEHKN COCTaBASAOLWMX CYMMapHOii Heonpe-
[eNeHHOCTN N3MEepPEeHns NHTepecyoLwero napameTpa. PacueT HeonpeAeneHHOCTN U3MepPeHUs fO/MKeH 6biTb MPOBEAEH B
cooTBeTcTBMM ¢ PykoBoacTBoM ISO/LEC Guide 98-3. cM. Takxe npuaoxexHve A n npumepsbl, AaHHbIe B NPUNOXeHUU B.

5 PacyeT norpewHocTeli napameTpoB UMMNY/1bCOB

5.1 MNorpewHoCcTb U3MEPEHNA aMNANTY bl

EVHWNYHBIA ypOBEHb HOPMaIN30BaHHON NepexoHOl XxapakTepUCTUKM 06bIYHO He OCTaeTCA NMOCTOSAHHbIM. [T03aTOMy
pacyeTHble 3Ha4YeHWs NOrPeLHOCTN U3MePeHNs aMnanTybl UMMybca YacTo 60/see CyL|eCTBEHHbI N0 CPaBHEHUIO C NO-
TPeLIHOCTbI0. OnpeaeieHHO MeToAoM CBEPTKM, XOTS MPK 3TOM OHU MOTYT GbiTb MEHbLLE MO CPABHEHUIO C TPeGyeMOoii He-
onpefeneHHOCTbI0 N3MepPeHUs aMnanTybl. PacyeTHas OTHOCUTE/IbHAs MOrPeLHOCTb U3MEPEHUS aMNANTY bl UMNybca
[l0MKHa 6blTb paBHa OTHOCUTE/NbHOW Pa3HOCTU MEXAY eAUHUYHBIM 3HauYeHneM 1 3HauyeHnem g(i) B MOMEHT BpeMeHu, pae-
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HbIM NPVYMEPHO YBOEHHOMY 3HAYEHUIO0 ANIMTEeNIbHOCTM hpoHTa I, BXogHOro nmnynsca Vin(i). 4ns noATBepxXaeHns Koppek-
THOCTM NPOBEAEHNSA pacyeToB Mo METOAY CBEPTKM pacCuUTaHHy NMOrpeLHoCTb U3MEPEHUs aMnINTYAbl UMMYbCa MOXHO
CpaBHWUTbL C HOPMa/IM30BaHHOW NepexoAHOV XxapaKTepUCTUKOIA.

5.2 MorpewHoOCTb N3MEPEHNS BPEMEHN HapacTaHua (ANNTeNbHOCTN NepefHero) poHTa uMnynabca

C nomolbio MeToa CBEPTKM MOXHO 06HApPYXUTb U3MeHeHne hopMbl UMMNYy/bCa, Bbi3BaHHOE paboynmu xapakre-
pUCTUKaMU N3MepUTENbHON CUCTEMBI, N TakuM 06pa3oM onpeaennTb BENUMHY NOrPEeLHOCTU N3MePeHNs A4IMTeNbHOCTH
¢hpoHTa umnynbea, kKoTopas He MOXeT ObITb BbisSiB/IeHa C NOMOLL b0 NepexoAHON xapakTepucTuku. Becnegcteme 3amepeH-
HOIl NepexoAHoi xapakTepuCcTUKN 4NNTENbHOCTL (PPOHTA BbIXOAHOIO CUrHana ctaHoBuTCA 6onblie. Kpome Toro, Ha Besnu-
YWMHY ANUTENbHOCTM (DPOHTA MMMY/bCca OKa3biBAlOT BAWAHWE BbIGPOCHI WU NpOBasbl NEPexXofHOl XxapakTepucTuku. B
3aBNCMMOCTU OT MOMEHTa BPEMEHU, NpV KOTOPOM MOSIBMATCS BbIGPOCHI WAV NPOBasibl HA NEPEXOAHON XapakTepucTuke,
(PPOHT UMMynbCa MOXeT NO0-pasHOMY M3MEHATLCS, YTO NPUBOAUT NN6GO K YBENNYEHUIO, /MO0 K YMEHbLUEHUIO 3HaYeHus
ANnTenbHOCTK hpoHTa.

[.5.3 MorpewHoCcTb N3MEpeHNa BpemMeHun o nonycnaga (4NNTeNbHOCTM UMNY/bCca)

Bpems nonycnaga (4/1MTENbLHOCTL OLEHNBAEMOro MMMNYMNbCa) B OCHOBHOM 3aBUCUT OT Pa3HOCTW MeX[y 3HauyeHnem
4{1) npn BpemeHun, NpM6AN3NTENBHO PABHOM YABOEHHOMY 3HAYEHUI0 ANNTENbHOCTU (DPOHTa umMnynbca T.. N 3HaYeHueM
A(>) npn BpeMeHu, paBHOM T3, [115 OLeHKMN NOrPeLIHOCT U3MepeHust ANNTeNbHOCTW UMNynbca T3, KoTopas He MOXeT BbiTb
oLeHeHa HenocpeacTBEHHO M3 NepPexoAHON XapakTepUCTUKM, MOXET ObiTb NCNONb30BaH METO[ CBEPTKM.
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