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Mpegucnosne

Llenn, OCHOBHblE MPUHUMMBI M OCHOBHOW MOPSAOK MPOBEAEHUs paboT Mo MEeXrocyJapCTBEHHOW CTaH-
paptmsaumm  yctaHosneHol [OCT 1.0-92 «MexrocygapcrBeHHas cuctema craHgaptmsaumm. OCHOBHblE MO-
noxeHus» un TOCT 1.2-2009 «MexrocygapcTBeHHasd cuctema craHgaptusaumn. CraHgapTbl  Mexrocypap-
CTBEHHblEe, nNpaBwWwIa W pPeKkoMeHJauuMM N0 MEeXrocyfapCTBEHHON cTaHgaptusauun. [MpaBuna  pa3paboTky,
NPUHATUSA, MPUMEHEHMNS, OOHOBNIEHNS U OTMEHbI»

CBefeHuns o ctaHgapTte
1 TNOArOTOBNEH 3akpbiTbiM  aKUMOHEPHbIM 06LWEeCTBOM «Hay4HO-UcnbITatesibHbll  UeHTp «CAMT-
3C» un TexHuyeckum komuteToM Mo craHgaptusaumm TK 30 «3DnekTpomarHutHas COBMECTMMOCTb TeXHWUYe-

CKUX CPeaCcTB»

2 BHECEH ®depepanbHbiM areHTCTBOM MO TEXHWYECKOMY PEryivpoBaHuio 1 MeTposiorum  Poccuiickoi
Pepepauumm

3 MPUHAT MexrocyapCTBeHHbIM COBETOM MO cTaHdapTusauuu, MeTposiornv u ceptudmkauum (npo-
TOKON OT 14 Hos6pst 2014 r. Ne 72-11)

3a npuHATUE NPOrosIoCcoBasIn:

KpaTkoe HavmeHoBaHWe CTpaHbl Kopg cTpaHbl CokpalleHHoe HavMeHOoBaHWe HalMoHaIbHOro

no MK (MCO 3166) 004-97 no MK(MCO 3166)004-97 opraHa no craHgapTusaumm
AzepbaingxaH AZ AsctaHgapT

Benapycb BY lFocctaHgapT Pecnybnukn Benapycb

Knprusnsa KG KbipreisctaHgapt

Monpgosa MD Mo n g oBa-CtaH g apT

Poccus RU PoccraHpapT

TagxukmuctTaH TJ TamxvnkctaHgapT

4 Tpukasom ®efepasibHOTO areHTCTBa MO TEXHUYECKOMY PEry/IMpoOBaHMId M METposiorMm oT 24 Hosbps
2014 r. Ne 1708-ct MexrocygapcTBeHHbli cTtaHgapT IOCT IEC/TR 61000-1-6—2014 BBegeH B [AelicTBue B
KayecTBe HalMoHabHoro ctaHgapTta Poccuiickoin ®egepaumm ¢ 1 mapta 2015 T.

5 Hactosiwmin  cTaHg4apT  MAEHTUYEH  MexayHapogHomy — gokymeHty  IEC/TR - 61000-1-6:2012
Electromagnetic compatibility (EMC) — Part 1-6: General — Guide to assessment of measurement uncer-
tainty [OnekTtpomarHutHas coBmecTumocTb (IMC). Yactb 1-6. O6wWme nonoxeHus. PykOBOACTBO MO OUEHKe
HeonpeaeneHHoOCTN N3MepPEHii].

TexHunuyecknii otyeT IEC 61000-1-6:2012 noarotoBneH TexHuyeckum komutetom TK 77 IEC 2nekTpo-
MarHUTHasi COBMECTUMOCTb B coTpygHudectBe ¢ CISPR (MexayHapogHbli cneunasibHbli KOMATET No  pa-
amnonomexam).

TexHuuyeckunin otyeT IEC 61000-1-6:2012 npepcrtaBnsieT coboin yactb 1-6 cepum ctaHgaptos IEC 61000 wu
MMeeT cTaTyc ocHoBononarawuwei nyénukauun IMC B cootBeTcTBMM ¢ PykoBoactBom IEC 107 Electromagnetic
compatibility — Guide to the drafting of electromagnetic compatibility publications (2nekTpomarHutHass coBme-
CTMMOCTb. PYKOBOACTBO N0 pa3paboTke ny6vkaumii B 061acTy 3/1eKTPOMArHUTHOM COBMECTUMOCTH).

MepeBOA C aHINNIACKOTO s3blka (en).

CBe,EI,eHI/IH O COOTBeTCTBUK MeXrocyaapCTBeHHbIX CTaHOapTOB  CCblI/IOYHbIM MeXxayHapoaHbIM  CTaH-
LapTtam npueefeHbl B 4ONOHUTENIbHOM npuioxeHun JA.

CreneHb cooTBeTCTBUSA — ugeHTnyHasa (IDT)
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6 BBE/JEH BINEPBbIE

VHdhopmauma 06 M3MEHEeHMsIX K HacTosweMy cTaHgapTy nyb/sMkyeTcsa B eXerogHom uHdopmaum-
OHHOM YyKasaTene «HauuoHa/lbHble CTaHAapTbhl», @ TEeKCT W3MEHEeHWA W MOoMNpaBoOK — B EXEMECSYHOM
MHOPMAaLMOHHOM yKasaTene «HaunoHanbHble cTaHgapTbi». B cnyyae nepecmoTpa (3amMeHbl) WM OT-
MEHbl HaCcTOALWEro cTaHjapTa COOTBEeTCTBYyWLWee YyBegoMmneHne ©O6yaeT ony6/nkoBaHO B eXemecsu-
HOM  MH(popmMauMOHHOM  yKasaTene «HauuoHanbHble CcTaHgapTbi». CooTBeTCTBYyWas UMHDopMaLus,
yBEAOM/IEHME W TEKCThl pasMellalnTCcs Takke B MH(OpPMaLMOHHOW cucTemMe OO6LWero nonb3oBaHWs — Ha
ohuumansHom cariTe degepanbHOr0 areHTCTBa N0 TEXHUYECKOMY PeryinMpoBaHWio U MeTponorum B
ceTu HTepHeT

© CraHgapTuHdopm, 2015

B Poccuiickoin depepaunm HacTosAwmMi CTaHAapT He MOXEeT ObiTb MOMHOCTBI WM YacTUYHO BOCMPO-
M3BedeH, TUPaXMWpPOBaH W pacnpocTpaHeH B KayecTBe oOduumanbHOro u3gaHusi 6e3  paspelweHusi depge-
pasnibHOro areHTCcTBa No TEXHUYECKOMY PerysimpoBaHuio 1 MeTpoorum
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BBepeHne

CraHgapTbl cepyun M3K 61000 ny6nmkytoTCS OTAEAbHbIMM 4YacTAMW B COOTBETCTBMM CO Creaytoen
CTPYKTYPOIA:

- yactb 1. O6wme NoMOXEHUS:

o6Liee paccmoTpeHne (BBeaeHne, hyHAaMeHTalbHble NPUHLMMbI), ONpeaeneHnsi, TEPMUHOMOTUS;

- 4yacTb 2. dNeKTpomarHMTHast 06CTaHOBKA:

onucaHne 3NeKTPOMarHUTHOW  OOCTAHOBKM,  KracCMdIUKauust  3/1eKTPOMarHUTHOM  OGCTaHOBKM,  YPOBHMU
31eKTPOMArH1THOM COBMECTUMOCTH;

e yacTb 3. Hopmbl:

HOPMbl 3NEKTPOMArHUTHON 3MUCCUWM, HOPMbl MOMEXOYCTOWYMBOCTM (B TeX Cnyvasx, KOrga OHU He AB-
NATCA  NpeAMEeTOM pacCMOTPEHMS TEXHUYECKMMU KOoMuTeTamu, paspabaTtbiBalolymy CTaHfapTbl Ha  npo-
AyKUMI0);

* yacTb 4. MeToAbl UCTIbITAHWI N U3MEPEHWIA:

MeToAbl M3MEPEHWNA, MeTOAbI UCTbITAHWIA;

- yacTb 5. PykoBoacTBa Nno ycTaHOBKE 1 NOMEXOMNOAAB/IEHNIO:

pyKoBOACTBa NO yCTaHOBKE, METOAbI M YCTPONCTBA NOMEXONOAABAEHUS;

- YyacTtb 6. ObLue cTaHdapThl;

e yacTb 9. PasHoe.

Kaxpgasa uacTe [Jasiee nogpasfensieTcs Ha HEeCcKOSIbKO 4acTeld, KOoTopble MOryT ObiTb Onyb/vMKoBaHbl B
KayecTBe MeXAyHapOAHbIX CTaHA4APTOB WM  TEXHUYECKMX TPeOOBaHW/yCrnoBuii, WAM TEXHUYECKUX OT4YETOB;
HeKoTopble W3 KOTOPbIX OblM YXe onyb/nvMKoBaHbl, Kak pasgensl. [pyrue OyayT ony6avkoBaHbl C yKasaHWeM
HOMepa 4acTu, 3a KOTOpbIM cregyeT gedmc, a 3ateM Homep pasgena (Hanpvumvep, 61000-6-1).
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MEXXTOCYAAPCTBEHHbIN CTAHOAPT

DnekTpoMarHuTHas coBMecTuMmocTtb (3MC)
YacTtb 1-6
OBWWME NONOXEHNA
PykoBOACTBO NO OLeHKe HeonpeaeIeHHOCTN N3MepPEHNI

Electromagnetic compatibility (EMC). Part 1-6. General.
Guide to assessment of measurement uncertainty

[Jata BBegeHua — 2015—03—01

1 O6nacTb NpUMeHeHus

HacToawmin craHgapT cogepxut MeTofbl M 06y WHGOopMaumio A8 OLEeHKUM HeonpeaeneHHOCTN W3-
MEepeHnii 1 npeacTaBnsieT co60ill PYKOBOACTBO A1 MOHUMAHMA OOLMX MNOMOXEHMIA HeonpeaeneHHOCTN Wn3-
mMepeHuii B cepum ctaHgapTtos IEC 61000.

Llenblo HacTosAlero craHgapTa SBASeTCA: NpefocTaBfeHne pekoMeHJauuii  TEeXHUYECKMM  KOoMUTeTaM,
B TOM uucne, paspabartbiBaloliyM CTaHAapTbl Ha NPOAYKUMIO, W oOpraHam Mo OLEeHKe COOTBETCTBMSA MO BO-
npocam opmMMpoBaHNa OGHOIKETOB HEONPeAEeNeHHOCTN U3MEPEHWn; npefocTaB/ieHne BO3MOXHOCTW  Cpas-
HMBaTb 3TM OlMKETbl B nabopaTopusix, WMELWUX CXOAHble CBONCTBA BAWSAIOWMX BE/INYUH; COrnacoBaHue
06paboTKN HeEONPeAENEHHOCTN U3MEPEHMIA B komuteTax OMC M3K.

Mobble akTopbl, BAMAIOLWME HA HeonpeaesieHHOCTb W3MEpPEeHUd, YNOMSHYTble B HACTOSLWEM CTaH-
JapTe, cnepyeT paccmaTpvBaTtb Kak MpuMepbl. TexXHWYeckne KOMUTETbl, OTBETCTBEHHblE 3a MNOAroTOBKY OC-
HoBOMnonarawLwyx craHgapToB B 06/1acT  NOMEXOyCTOWYMBOCTY, OTBETCTBEHHbI 3a onpedeneHve hakTopos,
BHOCSILLMX BK/1ag, B HEONPEAEeNEHHOCTb M3MEPEHWIA MPU UCNOIb30BaHUM MX OCHOBHOTO METOAA UCMbITaHWIA.

HacTosAwmin ctaHaapT cogepXnT onucaHne NPUMeEHEHUS:

- MeToAa OLUEHKM HeonpeaeneHHocTn namepenuii (MU);

e MaTemMaTmyeckmx hopmyn A1 PyHKUUA NI0THOCTM BepOoATHOCTM (DIMB);

- aHa/IMTNYECKOW OLEHKM CTATUCTUYECKMX OLIEHOK;

- MonpaBky pe3y/ibTaToB N3MEPEHWUIA;

- LOKyMeHTaumu.

HacTosAwmin ctaHgapT He npefHasHauyeH HW AN 0606LeHNss BCeX BEWYMH, BAUAKOWUX Ha Heonpeje-
NIEHHOCTb W3MEPEHWIA, HU ANA OnNpefesneHnsl, HacKO/IbKO HeomnpefesieHHOCTb W3MEpPEeHWUid Ao/mkHa ObiTb npu-
HATa BO BHMMaHWe Npu onpegenieHnn cooTBeTcTemsA TpeboBaHusm IMC.

MNpumeyaHne - HekoTopble M3 MPUMEPOB, MPUBELEHHbIX B HACTOSILEM CcTaHgapTe, B3ATbl M3 MNybnuvkaumii
IEC, otnnyatowmxca ot cepun IEC 61000, B KOTOPbIX YXe peasiM3oBaHbl Npoueaypbl OLEHKW, NpeacTaB/ieHHble 34€ecCh.
3TV NpUMepPbI NCMO/b30BaHb! 4718 UANICTPaL MK NMPUHLMUMOB.

2 HopmMaTuMBHbIE CCbI/IKU
Cnepyowye [OOKYMeHTbl (MOAIHOCTbLID WM YACTUYHO) SABNSAOTCA HOPMATUMBHLIMU - CCblIKAMU U HEeOobXo-
OUMbl - 0N NPUMEHEHUA HacTosAwero craHgapra. [na AatupoBaHHbIX CCbIIOK MPUMEHSAT TOJIbKO YKasaHHoe

usgaHne. [Lna HeAaTMPOBAHHbIX CCbIIOK MPUMEHAIOT Moc/fegHee Uu3faHue CCbIIOYHOTO AOKyMeHTa  (BK/touasi
Ntobble N3MEHEHNS).

3gaHne odpnumanbHoe
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IEC 60050-161:1990 International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility

(MexgyHapoaHblii  anekTpoTexHuyeckuid  cnosapb  (M3C). [naBa 161. OnekTpomarHutHasi — COB-
MECTUMOCTb)]

CISPR 16-1-1:2010 Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring apparatus

(TpeboBaHuss Kk annapatype 418 U3MEepeHuss  paguonomMex W MOMeXOyCTOWYMBOCTM U MeToApl
usmepeHunin. Yactb 1-1. Annapatypa a8 UW3MepeHus paguornoMex U nomexoycTtonumsocT.  M3mepm-
TenbHaa annaparypa).

CISPR 16-4-2:2011 Specification for radio disturbance and immunity measuring apparatus and meth-
ods — Part 4-2: Uncertainties, statistics and limit modelling — Measurement instrumentation uncertainty

(TpeboBaHuss k annapatype A0S W3MepeHus pagnonomMex W NOMEeXOYCTOMYMBOCTM U MeTOoAbl M3Mepe-
Huin. YacTb 4-2. HeonpegeneHHocTn, cTaTUCTVKa W MOAENMpPOBaHME HOPM. VIHCTpymeHTanbHas Heonpege-
NEHHOCTb N3MEPEeHWiA).

ISO/IEC Guide 98-3:2008 Uncertainty of measurement — Part 3: Guide to the

expression of uncertainty in measurement (GUM:1995) (HeonpegeneHHocTb u3mepeHuii. Yactb 3: Py-
KOBOZCTBO MO BbIPXEHWH0 HEONpeaeIeHHOCTY n3mepernin (GUM:1995), ncnpaeneHHas nepeas pefakuus]

3 TepMUHbI, onpeaenennsi, 0603Ha4YeHNs N COKpaLLeHUs

3.1 TepmuHbI 1 onpeaeneHus

B uensax HacTtoswero craHgapta npuMeHeHsl TepMmuHbl no IEC 60050-161, a Takxe cregylowune Tep-
MUWHBI C COOTBETCTBYOLLMUMY ONpeseneHnsamu.

MpumeyaHne — HekoTopble M3 BaxkHbIXx TepmuHoB |EC 60050-161 BK/IOYEHbI B TEePMUMHbLI, NpeacTas-
NEHHblE HUXe.

3.1.1 cymmapHas cTaHgapTHass HeonpegeneHHocTb (combined standard uncertainty): CraHgapTHas
HeomnpeaesieHHoCTb  U3MEepPEeHWin, NoJlyYeHHas Mpu  UCMOJIb30BaHUM  YaCTHbIX CTaHAapTHbIX HeonpeAesieHHo-
CTell 3MEepPEHUIA, CBA3AHHbIX C BXOAHLIMU BE/IMYMHAMMN B MOAEN U3MEPEHMWIA.

(PykoBoactBo ISO/IEC 99:2007, TepmuH 2.31, [AONYLWEHHbIA TepMWH CTan NpeanoyTUTesibHbiM (M1
TO/IbKO) TEPMUHOM]

3.1.2 ypoBeHb poBepus (confidence level): BeposiTHOCTb, OObIYHO BblpaXeHHas B MpPOLEHTax, TOro,
YTO WCTMHHOE 3HayeHue CTaTUCTUYECKN OLEHEHHON BeIMYMHbI HaxoauTcA B npefenax npefyCcTaHOB/IEHHO-
ro UHTEpBasia B OKPECTHOCTU OLEHEHHOIO 3HaYEHUS.

[IEC 60050-393:2003. 393-18-31]

3.1.3 «koapchmumeHT oxBaTa (coverage factor): YucnoBoi KoahpMUMEHT, UCMOMAbL3YEMbIA B KayecTse
MHOXWTENA CyMMapHO/ CTaHOapTHOW HeonpefeneHHOCTU Ans  MOoJlyYeHWs  paclUMpeHHORn  HeonpedesieHHo-
cTwn.

(PykoBopacTtBo ISO/IEC 99:2007, TepMuH 2.36, M3MEHEHHbI — MpumeyaHme 6b110 yaaneHo]

3.1.4 wuvHTepBan oxBata (coverage interval): WHTepBan, cogepxalwuii Habop 3HaYeHwuii un3MepsiemMoi
BE/INYMHbI C YCTAHOB/IEHHOW BEPOATHOCTBLIO, OCHOBAHHO Ha AOCTYNHON MHGIOpMaLUK.

[PykoBoactBo ISO/IEC 99:2007, TepMmuH 2.36, M3MEHEHHbIA — WCTWHHbIE 3HA4YEeHUs BENUYWHbI  OblIN
N3MEHEHbI Ha 3HAYEHNS BEMNYMNHDI]

3.1.5 BeposATHOCTbL oOxBaTa (coverage probability): BeposiTHOCTb TOro, 4TO Habop 3HayYeHWin usmeps-
MO BE/IMYMHBI COAEPXMTCA B Npefenax ykasaHHOro nHTepBasia oxeaTa.

(PykoBoactBo WCO/M3K 99:2007, TepMuH 2.37, U3MEHEHHbIA — VICTUHHbIE 3HAYEHUS] BEJIMYMHBLI Obl-
NN U3MEHEHbI Ha 3HAYEHNS BE/TMUNHBI]

3.1.6 yHkuusa pacnpegeneHusa (distribution function): ®yHkuMA, 3ajalollas  KaxaoMy 3HaYeHWUto
BEPOSATHOCTb TOTO, YTO C/yyaiiHasA nepeMeHHas BeimunHa X6yaeT MeHbLue uiv pasHa * :

GU) = Pr(x).

(PykoBogacTteo ISO/IEC 98-3, MpunoxeHne 1:2008, onpegeneHune 3.2]
3.1.7 norpewHocTb (error); Pa3HOCTb 3HAYEeHWs W3MEPSEMOI BESIMYMHbI M OMOPHOTO0 3HAYEeHWs BesW-
YYHBI.

2
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(PykoBoactBo ISO/IEC 99:2007, TepMuH 2.16, M3MEHEHHbIi — BTOpPOI NPUHATBIA TEPMUH CcTan npej-
NOYTUTESIbHBLIM (M TOIbKO) TEPMUHOM]

3.18 pacwmpeHHaa HeonpegeneHHocTb (expanded uncertainty): BenuuuHa, onpegenswowas  WH-
TepBan [AN1A pe3ynbTatoB MW3MEpPeHWi, KOTOpbl, Kak Oxuaaetcs, oxBaTuT O6oNbluyld 4YacTb pacnpefeneHuns
3HaYEeHWiA, KOTOPble MOI/IN 060CHOBAHHO BbITb NPUNMNCaHbI N3MEPSIEMOI BE/TMUUNHE.

(PykoBopacTtBo ISO/IEC 98-3:2008, TepMuH 2.3.5, n3MeHeHHbI — Mpumeyanus 1-3 6611m yaaneHsb]

3.1.9 3/1eKTpoMarHnuTHass  coBMectumocTb; OMC  (electromagnetic  compatibility; EMC):  Cnoco6-
HOCTb 060pyJOBaHUs WM  CUCTEMbl  (DYHKLMOHMPOBATL YAOB/ETBOPUTE/IbHO B €€  3/IeKTPOMAarHWTHOW 06-
CTaHoBKe 6e3 co34aHnss HegoNyCTUMbIX 3N1EKTPOMArHUTHBLIX MOMeX YeMy-160 B 3TOV 06CTaHOBKE.

(IEC 60050-161:1990,161-01-07]

3.1.10 amuccua (emission): SBneHve, NPY KOTOPOM 3/IEKTPOMAarHUTHas aHepPrnsa NCXoauT OT UCTOYHUKA.

(IEC 60050-161:1990, 161-01-08, wu3MeHeHHbIn — JobaBneHne «3NeKTpoMar-HUTHbIN» K TEepMUHY
6b1/10 yaaneHo]

3.1.11 ypoBeHb 3amuccun (emission level); ypoBeHb 3amucCMM OT WCTOYHMKA nNomMex (emission level
from a disturbing source): YpoBeHb ONpeAeneHHONn 3NEKTPOMArHUTHOW MOMEeXMW, CO34AaBAaEMON  KOHKPETHbIM
YCTPOWCTBOM, 060PY10BAHNEM U CUCTEMOIA.

(IEC 60050-161:1990,161-03-11]

3.1.12 Hopma amuccum (emission limit); Hopma amuccMmM OT MCTOYHMKA nomex (emission limit from
a disturbing source): PernamMeHTVPOBaHHbIE MaKCUMa/lbHbIAi YPOBEHb 3MUCCUM  WUCTOYHMKA S/1EKTPOMArHMT-
HbIX MOMEX.

[IEC 60050-161:1990. 161-03-12]

3.1.13 NMoMexoycTonumBocTb  (immunity);  yCTOMYMBOCTb K  3/IEKTPOMArHWTHOW  nmomexe  (immunity
to a disturbance): CnocobHocTb ycTpoiicTBa, 060pyAOBaHMSA WA CUCTEMbl (DYHKUMOHMpOBaTb 6e3  yxygule-
HWS1 B NPUCYTCTBUW 3/1IEKTPOMArHUTHOW NOMEXM.

[IEC 60050-161:1990, 161-01-20]

3.1.14 Hopma nomexoycTonumBocTu (immunity limit): PernamMeHTUpPOBaHHbIA MWUHUMA/IbHLIA  YPOBEHb

MOMEX0YCTONUYNBOCTY.
[IEC 60050-161:1990, 161-03-15]
3.1.15 MCMbITaTeNbHbIA ~ YPOBEHb  MPU  UCMbITAHWAX  Ha  MOMEXOYyCTohuMBOCTb  (immunity  test

level): YpoBeHb MCMbITATENIbHOTO CUTHaNa, WCMOMb3yeMOro A1 MMUTaUUMU  3N1EeKTPOMArHUTHON MoMexu, npu
npoBeAeHNIN UCMNbITaHWI Ha NOMEXOYCTONYMBOCTb.

[IEC 60050-161:1990, 161-04-41]

3.1.16 nokasaHue (indication]: 3HauyeHWe BeNMYMHbLI, NPefOCTaB/SIEMOE CPEACTBOM W3MEPEHWA Wn
N3MepuTeNIbHO CUCTEMOIA.

(PykoBoacTtBo MCO/M3K 99:2007, TepMuH 4.1, N3MEHEHHbIi — MNpumeyanns 1 n 2 6bin yaaneHsbl)

3.1.17 sBausiowas BenunumHa (influence quantity): BenunuvHa, koTopasi He $BASETCA W3MEPSEMON, HO
B/IMSIET Ha pe3y/ibTar U3MepeHWii.

(IEC 60050-394:2007, 394-40-27, N3MEHEHHbIN — MNprMeyaHne 6bI110 yaaneHo]

3.1.18 wuHCTpyMeHTanbHaa HeonpefgeneHHocTb; WH  (instrumentation uncertainty; IU); wuHCTpyMmeH-
TaNbHasi HeonpeAeneHHocTb u3Mepenuii; WHW  (measurement instrumentation uncertainty; MIU): MNapa-
MeTp, CBSA3aHHbIi C BENMYMHON, XapakTepusylolleid nomMexy, Co3haBaeMyld BO BPeMS W3MEpeHus 3MUCCUn
AN MPUIOXKEHHYIO MNPU  WUCMbITAHWAX Ha MOMEXOYCTOMUYMBOCTb, KOTOPbIA XapakTepusyeT pas3bpoc 3HaYeHWi,
KoTOpble MOrM 6bl 6biTb 0OOCHOBAHHO MPUNKNCaHbI W3MEpPSeMOol BEeNWYMHe, WHAYLMPOBaHHbIX BCEMW COOT-
BETCTBYIOLWMMN BAVSIOWMMA  Be/IMYMHAMKM, KOTOPble OTHOCATCA K CPeAcTBaM  W3MEpPeHwWin unv  uchbitaresb-
HOMY 060pYA0BaHNI0.

MpumeyaHne 1 — T epMyH «UHCTPYMEHTaslbHas HeonpegeneHHocts;, VIH» npegHasHavyeH [nsa npumMeHe-
HUA NPY N3MEPEHMSAX 3IMUCCUN W UCMbITAHUSAX Ha NOMEX0YCTOUMBOCTb. B cepun ctaHgaptoB CUCTIP 16 ucnonb3yetcs
TaKKe TePMUH «MHCTPYMEHTas/IbHasA HeonpeaeneHHoCTb namepenuii; (MHW)».

MpumeyaHue 2 — Basupyetca Ha IEC 60359:2001, TepmuH 3.1.4

3.1.19 BHYTpPEHHSIT HeonpegeneHHoCTb un3MepsiemMoli BenuuuHbl (intrinsic  uncertainty of the measur-
and): MMHMMasbHan HeonpeaeneHHOCTb, KOTopasi MOXET ObITb YkasaHa B onvMcaHuy nsmepsieMoli BeNMumHbl

MpumeyaHve 1 — TeopeTnyeckn BHYTPEHHSIS HeoNpeAeIeHHOCTb M3MepsieMOli BENIMUMHBI MOXET
ObITb NOyYeHa, ecim BennurHa 6blna n3MepeHa ¢ NOMOLLBI0 U3MEPUTESIbHON CUCTEMbI, UMetoLLEel NpeHe6peXxuMo ma-
NYI0 HCTPYMEHTasIbHYH0 HeornpeaeneHHOCTb N3MepeHUid.
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Mpumeyanne 2 — Hu ogHa BesMUMHA He MOXEeT OblTb M3MepeHa C MOCTOSAHHO Masioil HeonpefeneHHo-
CTbl0, TaK Kak nobas faHHasa BeNnunHa onpefensercs wan onpegeneHa npy 3aaHHoOM ypoBHe AeTanu3aumun. Ecnn
nonbITaTbCsA U3MEPUTb 3afaHHYI0 BEMUMHY C HEONPEAENEHHOCTBIO HXE, YEM ee COGCTBEHHAsA BHYTPEHHSA Heonpeae-
JIEHHOCTb, TO ee Heobx0AVMMO NepeonpeaenuTb ¢ 60n1ee BLICOKOW AeTann3alueit, Tak YTo Ha caMoM fefle 3T0 hakTuye-
CKU M3mepeHvie apyron BennynHbl. Cm. Takke PykoBoacTtso MCO/M3K 98-3:2008, npunioxenue D, nogpasgen 0.1.1.

Mpumeyanne 3 — Pe3ynbTar M3MEpEHW, BbINOHEHHbIM C BHYTPEHHEN HeonpeaeseHHOCTbI0 u3Mepsie-
MOV BENIMYMHbI, MOXET ObITb Ha3BaH JTyHLUUM N3MEPEHNEM PacCMaTpPYBaEMO BENNUVHBI.

[I[EC 60359:2001, TepmuH 3.1.11, W3MEHEHHbIi — bBblN0 [06aBMEHO [OMNOMHUTENIbHOE MNOSICHEHWE,
T. e. MpumeyaHue 1]

3.1.20 ypoBeHb (level); ypoBeHb BenUuUHbLI, WU3MeHsilOWeics Bo BpemeHu (level of a time varying
quantity): 3HaueHue BeNMYMHbI TakOW, Kak MOLWHOCTb WAW BENMYMHa NOMs, KOTOpoe wu3mepsieTca W/waum oue-
HV/BaETCA pernaMeHTMPOBaHHbIM CNOCO6OM B TEUYEHNE Onpefe/IeHHOro BDEMEHHOTO UHTepBas1a.

[IEC 60050-161:1990,161-03-01, n3MeHeHHbIA — MNpumeyaHne 6b110 yaaneHo]

3.1.21 rpaHuMubl NOrpewwHocTn cpeactea wusmepenuin  (limits of error of a measuring instrument):
MpepenbHoe 3HayeHWe MOrpeLlHoOCTM W3MEPEeHU N0 OTHOLIEHU0 K W3BECTHOMY 3HAYEHWI0 WCXOAHOW Benu-
YMHbI, [Jonyckaemoe crneundukauvamMm unu npasunavMum Ans LaHHOTO WU3MEepPeHus, cpeacTBa WU3MEpeHuin unu
N3MEPUTENIbHON CUCTEMBI.

(PykoBoactBo ISO/IEC 99:2007, TepMuH 4.26, WU3MEHEHHbIi — TepMUH Obl1 YTOYHEH, npuMevaHus 1
1 2 6bIn yaaneHsl]

3.1.22 un3mepsemas BenuuvHa (measurand): KOHKpeTHas KO/MMYeCTBEHHas BeUuYuHa, noanexaias
N3MEpPEHUIO.

[IEC 60050-311:2001.311-01-03]

3.1.23 n3MepuTenbHas NOrpelHocTb  (measurement accuracy); MNOrpewHocTb  M3mepeHuin  (accu-
racy of measurement); ycTapeBllee TOYHOCTb Wu3MepeHuin (precision of measurement): BnAu3ocTb C€OOT-
BETCTBMSA MEXAY N3MEPEHHbIM 3HAYEHNEM BEe/IMUYMHbI U UCTUHHBIM 3HAYEHNEeM U3MEPEHHOWN BE/TMUVHBI.

MpumeyaHne 1 — TOYHOCTb — KayecTBEHHOE NOHATHE.

[IEC 60050-311:2001, 311-06-08, u3MeHEHHbIi — TepMUH Obl1 M3MEHEH U 3aMEHEH [ABYMS TepMu-
Hamu. npumeyaHue 1 66110 yaaneHo, npumeyaHme 2 661710 3aMEeHEHO NOSICHEHNEM]

3.1.24 TO4YHOCTb W3MepeHuii (measurement precision): BAM30CTb COOTBETCTBUS MeXAy nokasaTens-
MW WX 3HAYEHUSIMU W3MEPSIEMO  BENMYMHBI, MOIYYEHHbIMW C MOMOLLBI0 MNOBTOPSIOLMXCA W3MepeHuin  ans
Of{HVX 1 TEX Xe WU/IN NOA0OHbLIX 06BLEKTOB NP ONpefeseHHbIX YCNOBUAX.

[PykoBogcTBo ISO/IEC 99:2007, TepMuH 2.15, n3MeHeHHbIn — MNprMeyaHns 1-4 6b111 yaaneHsl]

3.1.25 pesynbTar wu3MepeHuii (measurement result): Habop 3HauyeHWn BeNMUWHbI, NPUMUCHIBAEMbIX
N3MepSEMOiA BE/IMYMHE BMECTE C KaKOi-IMbo Apyroii umetoLeiica nicpopmaymei.

(IEC 60050-311:2001, 311-01-01, wucnpaBneHHoe — TepMuH Obl1 M3MEHEH, ONpefesieHne paclumpe-
Ho. MpumeyaHns 1-5 661K yaaneHsi)

3.1.26 u3mepuTenbHaa cuctema (measuring system): [lonHbli Habop cpeacTB M3MepeHwWin W 4pyroro
o6opypoBaHns, 06beANHEHHBIR AN OCYLWEeCTB/IEHNS ONPeAeNeHHbIX U3MEPEHWIA.

[IEC 60050-311:2001,311-03-06]

3.1.27 npaBWIbHOCTb W3MepeHuid (measurement trueness): bBAM30OCTb COOTBETCTBMA MeXAy cpej-
HAM GECKOHEeYHOro umcna 3HavyeHuidi NOBTOPSIOWENCA W3MEePSeMON Be/MYMHbI M UCTUHHBIM 3HAYeHVWEM Be-
JINYVHBI.

(PykoBoactBo ISO/IEC 99:2007, TepmuH 2.14, u3MeHEHHbIi — [aH TONbKO NpeanoYTUTENbHBIA Tep-
MUWH, a npumeyaHns 1-3 66111 yaaneHsi)

3.1.28 HeonpegeneHHoOCTb u3MepeHuin; HW  (measurement uncertainty; MU): HeoTpuuatensHbii na-
pameTp, XxapakTepusylowmii pasbpoc 3HAYEHWI BeSIMYMHBI, MNPUNUCBIBAEMbIX W3MEPEHHOM BefIMYMHE, OCHO-
BaHHbIA Ha MCMOMb3yeMoli nHhopmaumu.

(PykoBoactBo ISO/IEC 99:2007, TepMuH 2.26, U3MEHEHHbI — JaH TONbKO MPeAnovTUTENbHLIA Tep-
MUWH. a npumeyaHns 1-4 66111 yaaneHsi)

3.1.29  dyHKuMa nnoTHOCTM BeposTHocT; ®IB  (probability density function; PDF): [NpoussogHas,
€C/IN OHa cyLlecTByeT, DYHKLUW pacnpeseneHms:

MpumevaHve 1 — Ha3blBaeTCHA 3/7IEMEHTOM BEPOATHOCTHU:
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g(’)d’ = Pr(s<X<<+d;)—

(PykoBoacTBo ISO/IEC 98-3:2008, TepMuH 3.3, U3MEHEHHbI — YpaBHeHWe 6bl/10 N3MEHEHO)

3.1.30 cnyuaiiHaa norpewHocTb (random error): Pa3HOCTb Mexay W3MepeHWeM W CpefHVM, KOTopoe
SIBNSETCSA pe3ynbTaToM GECKOHeYHO 60MbLIOT0  4Yucnia WU3MEPEHUA TOW Xe W3MEPSEMON BE/IMYMHBI, OCY-
LLLeCTB/IAEMBIX MPY NOBTOPSAIOLLNXCA YC/IOBUAX.

(IEC 60050-394:2007, 394-40-33, W3MeHeHHbln — OnpeaeneHne O6bI1I0 U3MEHEHO W MNpumedaHuss 1 u
2 6bInM yaaneHsbl]

3.1.31 nosTopsiemocTb  (repeatability); noBTOpsieMocTb  pe3ynbTaTtoB  M3MepeHwuii  (repeatability  of
results of measurement): BAM30CTb COOTBETCTBUS MeXAy pesy/nbTatamy YAOBNETBOPUTESbHLIX U3MEPEHUIA
OJHOW 1 TOW Xe n3MepsieMoii BeNIMUMHbI, OCYLLECTBASIEMbIX NPU OAHWX U TEX Xe YCOBUAX U3MEPEHWUIA, T. e.:

- M0 OZHOW 1 TOI Xe MEeTOAMNKE N3MEePEHUIA;

- OHMM 1 TeM Xe HabnogaTenewm;

- C MOMOLLbIO OJHUX M TEX Xe CPeACTB U3MEPEHWiA, NCNONb30BaHHbIX MPU OAHUX U TEX Xe YCNOBUAX;

* B OZHOI 1 TOW e naboparopwuu;

- B Npejenax 0THOCUTE IbHO KOPOTKOTO MHTEpBasia BPEMEHM.

[IEC 60050-311:2001,311-06-06. n3MeHEHHbIA — MNpumeyaHme 6b110 yaaneHo]

3.1.32  BocnpousBoAMMOCTb M3MepeHuii  (reproducibility of measurements): Bn3ocTb  COOTBETCTBMSA
Mexgy pesynbTaTaMu WU3MEPEHWA O4HOTO0 UM TOTO XXE€ 3HAYeHWs BEeNWYMHbI, Korja OTAesflbHble W3MepeHus
BbINOJIHEHbI NPV Pa3HbIX YC/IOBUAX N3MEPEHNIA TaKMX Kak:

- MPUHLMN N3MEpPEHNS;

* METOZA U3MEPEeHNS;

* HabngaTens;

- cpefcTBa U3MepeHuii;

* 3TaNOHbI;

- nabopaTopus;

* MpU UCNO/SIb30BaHUSI CPEACTB W3MEPEHWIA B YCOBUSX, OT/NYAIOWMXCA OT O0ObIYHbIX YCMOBWIA Npume-
HeHus;

- N0 nNPOLWEeCTBUN WHTEPBA/IOB BPEMEHW, OTHOCUTENbHO [JIMHHLIX MO CPaBHEHU C [JINTENIbHOCTbLIO
O[JHOTO N3MepeHUs.

MpumeuaHne 1 — TepMUH «BOCMPOW3BOAVMOCTb» TaKKe OTHOCUTCS K C/lydyal, Korga TOSIbKO onpegeseH-
Hble 13 BblLLEYKA3aHHbIX YC/IOBUI YUNTLIBAOTCS MPW YC/IOBUM, YTO 3TN NOJIOXKEHUS N3/TOXKEHBDI

(IEC 60050-311:2001, 311-06-07, wn3MeHeHHbln — T[lpumeyaHme 1 6bIIO yAasieHo, a npuMmevaHue 2
nepeHyMepoBaHo Kak rnprmeyaHune 1]

3.1.33 KoathdomumeHT  yyBCcTBUTENBHOCTM  (Sensitivity coefficient): OTHOweHne mexay W3MEHEHUeM
OLIEeHKW BbIXOLHOI BEIMYMHBI Y U COOTBETCTBYIOLLMM N3MEHEHNEM OLLEHKN BXOLHON BETMUUHDI X, .

3.1.34 cTaHpapTHOE OTK/IOHEHME OJHOT0 W3MEpPeHWss B cepun u3mepeHuii (standard deviation of a
single measurement in a series of measurement): lMapameTp, xapakTepusywwuii pasbpoc pesynbTaTa, Mo-
JIyYEHHbIA B CEPUU M3 M U3MEPEHMWIA OAHOW WM TOW XEe W3MEPSEMON BENWNYWHBI

(@)= J— i(q,-a)z

(n-1) =

rae q cpegHee 3HauyeHue N N3MepeHuii.

(PykoBoactBo ISO/IEC 98-3:2008, TepMuH B.2.17, M3MEHEHHbIi — TepmMuH, onpejefieHne U ypaBHe-
HWe 6bI/IN 3MEeHeHbI, a npuMeYyanus 1-4 yaaneHsbl]

3.1.35 cTaHOapTHOE OTK/IOHEHWe apudMeTnyeckoro cpegHero cepuv usMepeHuii  (standard devi-
ation of the arithmetic mean of a series of measurements). NapameTp, xapakTepusywwuii pa3dpoc apud-
METUYECKOTO CpefHero Cepuu He3aBUCKMbIX W3MEPEeHW OAHOTO W TOr0 e 3HAaYeHWs W3MEepPSIeMO Benuuu-
Hbl. BblpaXkaeMblii hopmyioi
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MpumeyaHne 1 — ecTb CTaHAapTHas HeonpeAeneHHoCTb AN oueHuBauuss Tuna A (cm. 5.3), eciu
g MCnosib3yeTcsl KaK OLEeHKa.

3.1.36 CTaHfjapTHas  HeonpefeneHHocTb  (standard uncertainty): HeonpegeneHHoCTb  M3MepeHus,
BblpaXXeHHas Kak CTaHJapTHOe OTK/IOHEHME.

(PykoBoactBo ISO/IEC 99:2006, TepmuH 2.30, M3MEHEHHbIi — [lonycTUMbIA TepMWH CTan npegno-
YTUTESbHbIM (M € UHCTBEHHBIM) TEPMUHOM]
3.1.37 cucTematuuyeckas  norpewwHocTb  (systematic  error):  PasHocTb  mexay — apudImMeTuyeckum

cpeaHuM, KOTopoe 6bi10 Obl pe3ynbTaToM OEeCKOHEYHOro 4ncia W3MEpPEeHUn OfHOW K TOW Xe U3MepsieMoi
BE/IMYMHBI, OCYLLECTB/IIEMbIX MNPW BOCMPOU3BOAMMbIX YC/IOBMSAX W UCTWHHBIM 3HAYEHUN W3MEpPSieMoili Benu-
YWHbI.

[IEC 60050-394:2007, 394-40-32, W3MEHEHHbIn — OnpegeneHve 6bINO W3MEHEHO, a MpUMevaHue
6b110 yaaneHo]

3.1.38 pgonyctumoe OTK/IOHEeHWe (tolerance): MakcuMasnibHOe OTK/IOHEHME 3HAYeHus, paspelleHHoe
cneundvkaumsamy, npasuiamm U T. 4. 418 4aHHON onpefenieHHON BMSIOLWER BENINYUHDI.

3.1.39 mncTnHHoe 3HauveHue (true value): PakTnyeckoe 3HaYeHe BeIMUYNHBI, KOTOPYIO HAZ0 U3MEPUTD.

Mpumeyanne 1 — OHO HMKOr4A HE MOXET ObiTb M3BECTHO abCOMIIOTHO TOYHO, HO MOXET OblTb NPUOGIVKEH-
HbIM (B pamkax HeonpeaeneHHOCTH) B COOTBETCTBMM C HALMOHa/IbHBIMU CTaHAapTamm)

(IEC 60050-311:2001, 311-01-04, wn3MeHeHHbIi — [lonosiHeEHME K TepMuHy 6bI10 yAasieHo, onpege-
NeHve 6bIs10 M3MEHEHO, nNpuMeYyanuns 1-4 6binm yaaneHsl, a npyuMeyadune 1 6bi10 gobasneHo]

3.1.40 oueHuBaHvme no Tuny A (type A evaluation): OueHka KOMMOHEHTOB HeONpeaesieHHOCTU W3Me-
peHnii C MNOMOLLbI CTATUCTUYECKOTO aHasiM3a W3MEPEHHbIX 3HAYeHW BeNWYMHbI, MOJlyYEHHbIX NpW onpege-
NEHHbIX YCNOBUAX N3MEPEHWA.

[PykoBogctBO ISO/IEC 99:2007, TepmuH 2.29, M3MEHEHHbIi — [lonyckaemblli TepMUH CTan npegno-
YyTUTENbHLIM (M €4UHCTBEHHBIM) TEPMUHOM, @ NpuMeYyaHuns 1-3 6bim yaaneHsbi]

3.1.41 oueHuBaHve no Tuny B (type B evaluation): OueHka KOMMNOHEHTOB HeONpeAesieHHOCTN Uu3Me-
peHuii, onpefeneHHbIX C TMOMOLLbI0 APYrMxX CpeAacTB, 4Yem Mpu  OLEHMBAHWWM HEONpefesieHHOCTU U3MepeHuit
no tuny A.

[PykoBogctBOo ISO/IEC 99:2007, TepmumH 2.29, W3MEHEHHbIi — [lonyckaemblli TepMUH CTan npegno-
YyTUTENbHLIM (M €4UHCTBEHHBIM) TEPMUHOM, & NPUMEPBI 1 NpUMeYaHmne 6binn yaaneHsb]

3.2 O603Ha4YeHus

X - BbIOOpKa 3HAYEHWIA;

a* - BEPXHSIA rpaHMLa BENMNYMHBI X;

a~ - HKHASA rpaHMLa BENNYUHBI X ;

d- yncno oceli 3oH4a Nons;

N - 4MC/10 MOBTOPSIOLMXCS NOKa3aHWI;

V - uncno crteneHeii ceobodpl, v =N -1;
V, - KO3thcpuumeHT Bapuauymu X ;
M - yncno BbIGOPOK U3 N NOBTOPSAIOLLMXCH NOKa3aHWiA;

P - BEPOATHOCTb NOKPbITUS;

p- 3HaYeHve BEPOATHOCTH, p=1-P)2;

Q, - c/lyyaiiHoe nokasaHue;

Q- cpefHee 3HauyeHve BbIOOPKU 13 J1/ nokasaHwii;

Qj - cpepHee 3HaveHue j -ii BbIGOPKM U3 N nokasaHwii;

Q - cpegHee M BbI6OPOK U3 N NokasaHwui;
s(Q,)- akcnepuMeHTaNbHOE CTaHAAPTHOE OTK/TOHEHNE;

s(q) - aKCNepMMeHTa/IbHOE CTaHAAPTHOE OTK/IOHEHNE cpeaHero, s(q) = $(Q,)/V/IV ;

u(Q,)- oLeHKa cTaHAapTHON HeonpeaenieHHocTy Tuna A, u(Q,) = n(v)-s(Q);
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r|(v) - KoadhMUUEHT, KOTOPBLI NPeo6pasyeT aKCNePUMEHTA/IbHOE CTaH4APTHOE OTK/IOHEHME B
CTaHAAPTHYIO HeonpeaeneHHoCTb Tuna A,

- OLieHKa CTaHAapTHOV HeonpeaeneHHoCcTy cpeaHero Tuna A, = u(Q; )/4n ;

t,(y) - BepxHee noporosoe 3HaueHue t ¢ PMB CTbloAeHTa C v CTeneHsiMm cBo60/bl, COOTBET-
CTBYIOLLIEE BEPOSITHOCTU P Ha KPalo;
Xoin ~ HWKHEE 3HAYeHWe (cnevmdmkaLmm, AoNyCTUMOro OTK/IOHEHUS, 0XBaTa) UHTepBaUla Ans Be-

JINYUHBI X;
X, BEPXHEE 3HaueHue (cneuyudmkaLmy, JoMyCcTMMOro OTK/IOHEHUs, OXBarta) MHTepsBasa 411 Be-

NNYnHBI X;
G(X) - doyHKUMA pacnpegenenuns senmumnHbl X . g(x) = Pr(x < x), rae Pr() o60o3HavaeT «Bepo-

ATHOCTb TOTO, YTO»;
A(X) - dhyHKLMA NA0THOCTM BeposTHOCTM (DMB) BenuumHbl X. g(X) = dG(X)/dX;

(X) - oxmpaemoe 3HaveHme BenndmHbl X, (X) = |Xg(X)dX;

X - NydLwas oueHka BennuunHel X , x = (X);
ay - aucnepcus BesIMUnHbl X, ¢T* ="(X-(X))2" = j(X-x)2-d(X)dX;

n(X) - OLeHKa CTaHAApPTHON HeonpeaesieHHOCTY no Tuny B, o(x) = cT* ;

X, - BNvAOLLAA Be/IMYNHA B MATEMATUYECKON MOAENN N3MEPEHNS;

X,- - flyyllas oueHka BAvsIoLLeli BeNMUYMHbI B MaTeMaTnyeckolri Mogenn n3mepeHuii;
6X/ - nonpaska A9 BNUSIOLWLENA BENNYNHbI X,;

Y - BbIXO4HOE 3Ha4yeHne MaTemaTunyeckon Moaenn I/I3MepeHVII7I;
Yy - iydliasn oueHka Msmepﬂemoﬁ BE/INYNHbI, C I'IOI'IpaBKOI‘/'I Ha BCe y4YTeHHbl€ N 3Ha4YNTE/bHbIE

cucTeMaTUYeckne BANSIHUS;
C, - KO3WPMUMEHT YyBCTBUTENBHOCTU, YACTHASI MPON3BOAHAS OTHOCUTENBHO X, MOAENN U3Me-

PEHWiA, OLLleHEHHO N0 NYYLIMM OLLeHKaM X, BXOAHbIX BEMUMH X,;
u(xj ) - ctaHgapTHas HeonpeAeNeHHOCTb fyYLLeil OLEHKW BAVAIOLWEN BeNMUUHBI X
“c (y)” cymMMapHasi cTaHAapTHast HeonpeaeNeHHOCTb NyyLleil OLEeHKN N3MepseMOoii BeNINUUHSI,

K - KO3(hhnumneHT oxBara,;
U(y) - paclumpeHHas HeonpeaeneHHOCTb JTyuLLE OLEHKN N3MepPSIeMOl BENNYMNHBI,

U(y) = ku,(y).

3.3 CokpalleHus

CLT unT LieHTpansbHaa npegensHas teopema

EM oM ONeKTPOMarH1THbIM

EMC aMC OneKTpomarHMTHasi COBMECTUMOCTb

EME OMCP JnekTpomarHnuTHas cpega

EUT oun O6BbEKT UcnbITaHui

FAR B3K (MonHocTbi0) 6e33xoBasi Kamepa

GUM PBH PyKoBOACTBO NO BbIpaXXEHNIO HEONPEAENEHHOCTY N3MEPEHUIA
IEC M3K MexayHapofHas aN1eKTpoTexHuyeckas KoMnceus

IFU BHIM BHYTpeHHAS HeonpeaeneHHOCTb Mosis

IUM BHNB BHYTpeHHsIs1 HeonpeaeneHHOCTb N3MEPSEMOl BE/IMUYUHDI
LPU 3PH 3akKoH pacrnpocTpaHeHusa HeonpeaeneHHoCTn

MIU NHW VIHCTpyMeHTaslbHast HeonpeaeneHHOCTb N3MepeHuii

MU HUN HeonpeaeneHHOCTb U3MepPEHNi

OATS onn OTKpbITad n3MepuTenibHasa niowagka

PDF ®rB DYHKLUMSA NJIOTHOCTY BEPOATHOCTH
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RSS KCK KopeHb 13 cymmbl KBagpaToB

SAC NMB3K Mony6e3axoBas kamepa

SCU CCTH HeonpepeneHHocTb  COOTBETCTBMA  CTaHAapTam
VSWR KCBH KoathdnumeHT cTosueli BOMHbI MO HANPSHXEHWUIO

4 O6uwme NONOXKEHNSA

4.1 O630p

Hactosiwmin  cTaHgapT npeactasnsieT 0630pHbIA  MaTepyvas N0 MpUHUMNAM  HeonpefeneHHOCTU  n3Me-
peHnii U pPYKOBOACTBO MO BbIYMCAEHWO W MNPUMEHEHWIO 3HAYEHWIA HeonpedeneHHOCTW u3MepeHuin. CTaHgapT
npeaHasHayeH As15 okasaHWs NOMOLLM NPy NOAroToBke ctaHAapTos no AMC cepum ctaHgaptos IEC 61000.

4.2 Knaccudpykaums BK1ai0B B HeoNpeaeeHHOCTb M3MepeHNii

OueHMBaeMoOe 3HAYeHWe 3MEKTPUYECKOW WM  3NEeKTPOMarHuTHoli (3M) BennuMHbl  CTaHOBUTCSA 6Gosee
MOHATHbIM, KOrja BMECTE CO 3HAYEHMEM YKa3blBAlOT KOJIMYECTBEHHYI XapakTepucTuky HeonpeaeneHHoCTH
MU cTeneHb pAoBepus. [anbHelilwee paccMoTpeHve OyAeT B HACTOSILEM CTaH4apTe COoCpeAoTO4YeHO Ha  3Ke-
NepUMeEHTaNIbHbIX  OLEHKax HeonpeAesieHHOCTW BMECTO OLEHOK, MNOMYYEHHbIX TMPW  YUCMOBbIX  BbIYWUC/IEHUAX
(Hanpumep, MeTOAOM MOAeNupoBaHus MoHTe-Kapno) koTopble MOryT npegnarate  asfibTEPHATUBHbIE WK
[ONOMHUTE bHbIE METOAbI OLEHUBAHNA HEONpPeAEeIeHHOCTH.

HeonpeaeneHHOCTb N3MepeHNiA MOXET ObITb NoApa3feseHa Ha ABa pa3HbIX KOMNOHEHTa (PUCYHKu 1 1 2):

HeonpegeneHHOCTs uamepeHnin

(HW)
UHcTpymeHTanbHan BHyTpeHHAA
HeonpefeneHHoCTb HEONPeAeneHHOCTL UIMEpPEHUA
n3meperHun (MHW) (BHW)

PucyHok 1 - Knaccudmkaums KOMNOHEHTOB HeONpeAeleHHOCTH, CBSA3aHHbIX C 3KCNIEpUMEHTasIbHO
OLEHKOI HeONpPeaeNEeHHOCTU B UCMbITAHUAX U M3MepeHnsax IMC

HeonpepeneHHOCTb  NNOWAAKK

(HM)
BHyTpeHHAA HeonpegeneMHOCTb M3 -3a
HeonpeaeneHHOCTb NONA HenaeanbHOCTU NNOWAAKU
(BHIM ) (HHM)

PucyHok 2 - Knaccudmkaumsi KOMNOHEHTOB HeomnpeaeieHHOCTH, CBA3aHHbIX C HEONPEAETEHHOCTbIO
nnowaaku (Hanpumvep, ana peepbepaLyoHHbIX Kamep)
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Ha pucyHke 1 nokasaHa knaccudmkaums Bkiagos B HU, KOTopble COCTOAT U3 ABYX KOMMNOHEHTOB:

a) VHcTpymeHTanbHaa HeonpegeneHHocTb u3mepeHuii (MHW). koTopass nokasbiBaeT Bknag Cpeacts
M3MEepeHUiA ¥ ucnbiTaTeNbHOro 060pyAOBaHWS (Hanpumep, aHTeHHbl, AaTuuku, aHausaTopbl, kabenu, cpepg-
CTBAa MCMbITaHWI).

b) BHyTpeHHsin HeonpedeneHHOCTb u3MepeHwit (BHW), KkoTopas npepactaBnsieT BKkag 06bekTa WUChbl-
TaHuii (OW) (HanpymMep HecTabuibHOCTb, YCTAHOBKA, HACTPOiKa, HefoCTaTouHas YeTKOCTb HACTPOKN)

Ha pucyHke 2 nokasaHa knaccugukauvs BKNafoB HeonpedesieHHOCTel Mnowankvi, Hanpumep A4nas pe-
Bep6epaLUMOHHbIX KaMep, KOTOPble COCTOSAT U3 ABYX KOMMNOHEHTOB:

C) BHYTPEHHsiA HeonpedeneHHocTb nons (BHIM), koTopas npefctaBnsetr coboil Bknad, 06ycnoBAeH-
Hblli cnoxHocTbio (BHIM ans oco6eHHOCTelN n3nyyeHns, rae npuMeHnMbI)

d) HepocTaTku UcnbiTatensHol nnowaaku (HHM).

MpumeuyaHne — HeonpeaeneHHoOCTb MNOWAAKA W HeomnpeaesieHHOCTb U3-3a HeuaeaslbHOCTM  MJIOWaAKu
O[IMHAKOBBbI B C/lyyae Nnosly6e3axoBbIX KamMmep UM NOSTHOCTLI0 6E33X0BbIX Kamep,

Takum 06pas3oM, HeonpegeneHHoOCTb MW3MEPEeHWn MMeeT 3HayeHMe, TOJIbKO €eCcnn  (akTUYeCKM MpoXxo-
OWT npouecc wu3mepeHuii (T. €. KO/IMYECTBEHHas WHTepnpeTauus 3MeKTPOMarHUTHbIX BenunuuH). B oTanuve
OT 3TOr0 HeonmpefefnieHHOCTb M/IOWAaAK/ MPUCYTCTBYET Bcerja Kaxablii pas, Kak To/bko npoucxogaut 3OM
BO3OYXJAEHMe, MOTOMY U4YTO MWHTEpecyemasi 3S/1IeKTpOMarHWTHas BefiMuMHa (M3NYeckn CyllecTByeT U Koseo-
NeTcs He3aBMCUMO OT TOfO, UMeeT /I MecTO npouecc u3mepeHuidi. Hanpumep, OTpaXeHWs OT CTEeHbl, Bbl-
3BaHHble unAeaslbHbIM  Ka/IMOPOBaHHbIM  3TA/IOHHLIM  M3/lyyaTesieM, TMOMELLEHHbIM Ha  WCMblTaTeslbHOW  Mo-
Wwajake, MOpPOXZAlOT NPOM3BOJSIbHbIE MPOCTPAHCTBEHHbIE KOMebGaHusi Mons, BK/YEHHble 8  HeonpegesneH-
HOCTb MAOWAAKN. 3TU OTPaKEHMS MOryT OblTb OCTATOYHbIMK [KakK, Hanpumep, B MO/IHOCTbIO 6Ee33X0BOI KOM-
Hate (B3K)] wam npegHamepeHHbiMM (Kak B peBepbepaumoHHbIX Kamepax) U MNpPUCYTCTBYHOT 6e30THOCMTENb-
HO TOTO, UMEETCS UM HET Kakas-Nnbo fOMNOHUTENIbHASA KOHTPO/IbHAA aHTEHHA U 30HA.

B npouecce KannbpoBKM WM BepudpuKauMn M3MEPUTENbHOM NOWAAKN MPOBEPSIOT, UTO YPOBEHb He-
naeaslbHOCTU M/IOWAAKM HaxXo4uTCAa B MpUEMIEMbIX Npedenax, HO OH He BAUSET WM He BHOCUT Bklad, 00y-
C/IOBNEHHDBI  HeonpeaeseHHOCTbI0  NAowaakn. HeonpeneneHHOCTb W3MepPeHWidi MOXET COCTOSiTb K3  COCTaB-
NAOLWLEA MHCTPYMEHTaNbHON HeonpedeseHHOCT W COCTaBAsilowWel, 06YC/OBNEHHOW HEWAENbHOCTbIO  M/10-
Wwaak (Hanpumep, N3MepeHUsi HOpManM3o0BaHHOTO 3aTyxaHusa nnowaakm B BIK).

MpumeyaHne 1 — B 37Ol Kknaccudumkaumm TEPMUH «UHCTPYMEHTaslbHblii» 60nee y3oK, Yem B ApYyrux pAo-
KymeHTax. Hanpumep CISPR 16-4-1. B cootBeTcTBUM C CISPR 16-4-1 n CISPR 16-4-2 B NONIHOCTbIO 6€33X0BbIX Kame-
pax HeonpeaeneHHOCTb NOWaakn 06yCnoB/eHa NCKTHYUTETbHO HEVAEANIbHOCTLIO NOLWAAKA U BKIOYEHA B UHCTPY-
MEHTaJIbHYI0 HeonpeaeneHHocTb namepenunin (MHW). Ons apyrmx ncnbiTaTesibHbIX NoWaaok (BKIYass MHOrO/ly4YeBble
3N1eKTPOMArHNTHbIEe Cpefbl, Hanpumep, peesepbepaunoHHble kamepbl U 6oee o6Lie CTPYKTYPbl C 3aTyXaHuem), faaxe
naeasibHble NOLAAKN MOTYT NOKa3blBaTb CBOMCTBEHHbIE HEONPEAEEHHOCTUN NOMS KaK AOMNOHNUTE bHbIE KOMMOHEHTbI
HegocTaTtka naowaaku. HarnaagHaa moaens BHyTPeHHel HeonpeaeneHHocTy nons (BHIM) onucaxa B 5.2.3.4.

MpumeyaHne 2 — B 6e33X0BOI cpefe HeonpefenieHHOCTb W3MepPeHWid MpU 3aBEPLUEHHOM MUCMbITAHUA W3-
BeCTHa TakXe Kak HeonpefesieHHocTb cobmogeHusa ctraHgaptos (HCC) B CISPR 16-4-1. B PykoBogacTtee ISO/IEC 99-
2007 BHVIB ynomsiHyTa kak onpegenutesibHas HeonpegeneHHocTb (OH).

4.3 OrpaHuyeHust PykoBOACTBa MO BbIPXKEHWUIO HEONpPeAeIeHHOCTY U3MepPEHW

PykoBoACTBO MO BblpaXeHWo HeonpegeneHHocTn u3mepenuii (PBH), cm. Pykooactso ISO/IEC 98-3,
npegnaraet TeopeTMyeckoe O0OOCHOBaHME, Ha OCHOBE KOTOpOro Obll  paspaboTaH HacTOSAWMA  cTaHAapT.
Tem He MeHee. PBH wumeeT yHoameHTasibHble oOrpaHuyeHus. Ecnu 3aTv orpaHWyeHuss MnpesbllleHbl, TO pe-
3ynbTaTtbl 60/blUE HE AeACTBUTENbHLI. 10 cywecTBy TeopeTuyeckas cTpykTypa PBH (cm. [1]) ocHoBaHa:

a) Ha 3akoHe pacnpefeneHus HeonpegeneHHoctn (3PH);

b) ueHTpanbHoli NnpeaensHoi Teopeme (LIMT).

Utobbl ybeamMTbCAa B TOM, 4YTO OLEHKA HeonpeAesieHHOCTW, OCYLeCTB/IeHHass B COOTBETCTBUM C npoLe-
aypoii. onucaHHoli B PykoBoacTtBe ISO/IEC 98-3, MOxeT O6blTb BEPHON, NpeanonoxexHus, Tpebyemble ans
KoppektHocT 3HP u LTI, pomkHbl ObiTb yaoBneTsopeHbl. MpunoxeHnne 1 Pykosogctea ISO/IEC 98-3 onu-
CblBAET KOJIMYECTBEHHYI0 METOAMKY, HaUesleHHYl0 Ha KOpPPEKTHOCTb 3akoHa pacrpefernieHvns HeonpeaesneH-
HOCTel B cnyyasix, rae npuMmeHeHve PykosogcTea ICO/IEC 98-3 He MPOBOAUT K 4OCTOBEPHBLIM pesy/ibTaTam.

LMT npumeHseTca, korga:

a) mMogesb U3MepPeHNs IMHenHa NN KBasuiMHenHa, T. €. OHa A0o/MkHa ObiTb NpoBepeHa Mo KpaHel
Mepe C MpurogHbiM ANA LUEennm NpubamkKeHnem, 4To K3Mepsiemas BennyMHa MOXeT OblTb BblpaXeHa Kak
V=Co + + N2/2 + « o m+C/jXfj:

b) BxogHbIE BENMUMHBI HE3ABUCUMBI;
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C) |cymn(x,)| metoT consmepurMble 3HaYEHNS;

d) n goctaTtoyHo Benuko (Hanpumep, n's 3).
Ecnun Tpe6oBaHua a)-d) BbINoAHAKTCA, TOo Y nNpubAM3NTENIbHO OMUCbIBAETCA HOpPMasibHOW  M/IOTHO-
CTbI0 pacnpefenieHnsi BEepOsiTHOCTW, WMeKLeli 0Xugaemoe 3HayeHue Yy W CTaHOAPTHYI  HeonpeaeseH-

HoCTb t/(Y), rge

Y = CotCi X +CX, + .. +C X,

"(¥) = [Cl(*N)? +(C2«(X2))? + - + (<2,n(X.))7] * .

4.4 MpuHUMnbI

Mpn  V3MEPEHWM 3MUCCUN WU  WCMbITAHMSAX Ha  MNOMEXOYCTOMYMBOCTb Heo6XoAMMa  COBOKYMHOCTb
cpefcTB usmepeHunii. UHW — doyHaaMeHTaslbHas XxapakTepucTiika 3Toil COBOKYNHOCTW CPeACcTB 3MEPEHWIA.

Ha 6onee dyHAaMeHTasIbHbIX YPOBHAX MPOLECC W3MEepPeHwuii BKOYaeT B CebGsA MNosyyeHus UmMdpOBbIX
3HAYEHUA HEKOTOPbIX U3MEpPSIEMbIX BENYMH. WCTWHHbIE 3HAYEHMSI M3MEPSIEMbIX BEMYMH  0603HAYEHbI
30ecCb 1 fanee Kak X.

[ns  BbINOSIHEHWA W3MEPEHWli TpebylTcsa HEeKoTopble Uenu CPeacTB M3MepeHuin  (chopmupyrowmx  n3-
MepUTESNbHYID cUCTeMy). M3MepuTesnibHas cucTema OyAeT BO3BpallaTb YUC/IOBOE 3HAYEHWE U3MEPSEMOI
BEMNUMHbI, 0603HaYeHHoe Kak X'. 34ecb 3TO OueHKa WCTMHHOMO 3HA4YeHWs W3MEPSIEMOI BEIMYMHBbI X , NOo-
TOMY YTO 3TU [iBa NapameTpa CBA3aHbl COrIacHo CeayoLeMy ypaBHEHUIO

Pr(x' < X < x'+dx') = g(x")dx’, 1)

roe  (yHKUMA UCTMHHOTO 3HauveHus A(X’), saBnsetcs (yHAAMEHTaNIbHOW  XapaKTEPUCTUKOW  M3MEepUTENbHOM
cuctembl.  dyHkums  g(x’)  opmanbHO npeacTaBnsieTcd  kak OB uamepuTenbHOM  cuctembl.  DyHKUMS

A(X) —dyHaamMeHTaslbHO cTaTucTuyeckass no CcBoeil npupoge, T. e. dyHkuma pA(x) onpegensieT BeposiT-
HOCTb TOro, 4YTO 3ajaHHas BennyMHa X' Oy[eT BO3BpalleHa W3MEPUTESIbHOW CUCTEMON [N [AHHOTO WCTUH-
HOrO 3HAYEHUS X U3MEPSIEMOI BETMUMHDI.

Mpumvep Buga yHKUMU [A(X), XapakTepPHON AN CMOXHbLIX U3MEPUTENbHbIX CUCTEM, MNpPeACTaBfeH Hu-
xe (cm. pucyHok 3). CyllecTBEHHO, 4TO npuBefeHHas opmMa — rayccoBckas. 3TO 3HA4MT, 4YTO U3Mepu-
TeNbHas cucTeMa Hambonee BEPOSATHO BEPHET OLEHKY 3HA4YeHWs W3MepseMoil BennuMHbl X, T. €. PaBHYI0
WCTUHHOMY 3HAYeHW0 W3MepsemMoil BennuuHbl X. OfHako 3HauveHue, BO3BpallaemMoe W3MepUTESIbHOW Cu-
CTEMOW X*, MOXEeT OT/IMYaTbCA OT MCTUHHOIO 3HAYeHWA X, COOTBETCTBYIOLErNOo [eTepMWHMPOBaHHbLIM CBOWA-

cTBaM f(x).
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.

g x'l

~

HIMEPKTEIIBHOH CHCTe MO,

~

Bepommcrb OLEHKH, BOSBPAIAS MAA

MCTUHHO® 3HaYEHHe N3NEPSeNON OueHra. sosspawaeman
BeNWMMHL! X H3MEPUTENbHLIM NPUBOopOM, X’

PucyHok 3 - Mpumep g(x’)

OYHKUMA  g(X) C/IOXKHON UM3MepuUTEesIbHOW CUCTEMbI  UMEeT (DyHAAMEHTa/IbHOe 3HAaueHne AN UHTep-
npeTauynm OLUEHKW, NpPefoCTaB/siEMO WM3MEPUTENIbHOW  CUCTEMON, OMMCHLIBAEMOE BCMOMOTaTe/IbHbIM  PUCYH-

KOM 4 1 pacCMOTPEHNEM NnokasaHHbIX NATY Tovek A, B. C. O n E.
OTnpaBHOlM TOYKOW SBNSETCA TO O6CTOATENbCTBO, 4TO, €CAM  U3MepuTesnibHas cucTeMa BoO3Bpalwaet

OLEeHKY X' WCTUHHOIO 3HayeHus |/|3mep;|eM017| BEMNYNHbI X , He CylWeCTBYyeT HUKaknx 3HaHWIA OTHOCUTENBHO
onpegesieHHOro No10XXeHna OUueHKM B npeaenax amanasoHa ,u,(x)

VICTUHHOE 3HAueHWe W3MEePReMOn OuyeHka, so3epawaeman
BENWIMHLl X H3MEpUTErbHLIM NPUBOPOM, X’

PucyHok 4 - BnnaHue ar(x') Ha nHTepnpeTauuio x’

MPVHYMAtOT, UTO WCTMHHOE 3HAYeHUEe W3MEPSIEMOl BEMNYMHBLI X MOABEPXEHO W3MEPEHWIO C  WCMOJIb-
30BaHMEM N3MEPUTESbHOI CUCTEMbI C M3BECTHOW QYHKUMEN A(X) 1 No/yYeHa oueHKa X'

BO3MOXHO, UTO BO BpPEMSA W3MEPEHUS COOTHOLUEHVWE MeXAY WCTUHHbIM 3HA4YeHWeM W3MepPSIEMOIn Besnu-
YMHbI X 1 OLEHKO X', BO3BpaLlaemMoii M3MepuTesibHOM CUCTEMOIA, ObISI0 TakMM, YTO:

- B CNyyae, OTOGpPaXEHHOM Ha pucyHke 4 kak Touka [, OueHKka X' MMeeT 3HauMTesNlbHO HeAoOLEeHEeH-

HOE NCTUHHOE 3HayYeHne X, U He0BX0AMMO cAenaTb NoNpPaBKy K X', YUTOObI HANTY X;
- B Cny4yae, OTOOpaKEHHOM Kak Touyka B, oueHka X' CHOBa MMeEeT HeAOOLEeHEHHOe WCTMHHOE 3HauyeHue

(xoTa 1 He HacToNbKo 60MbLIOE Kak B MEpPBOM C/yyae) W HeobxoAuMMO chenath Monpasky C, K X', 4TO6bI
HaliTK X;

11

OnekTpoTexHuyeckas 6ubnuoteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOC/NEC/TR 61000-1-6—2014

- B C/lyyae, OTOOpaxeHHOM Kak Touka C, oueHKa X' WMeeT BEpHO NpefoCTaB/IIEMOE 3HAYEHWe WCTWH-
HOI BE/IMYNHBI U HET HEOOXOAMMOCTM NPOBOANTL KOPPEKLMIO X', YTOBbI HAWTH X;

B Cc/lyyae, OTObpaeHHOM kak Touyka D. oueHka X' WMeeT 3aBbllUeHHOE 3HaYeHWEe WCTUHHON BeINYWHBI
1 Heobxoaumo caenatb nonpasky C3 K X", UTOBbI HANTK X;

B C/lyyae, OTOOpakeHHOM Kak Touka E. oueHka X' VMMeeT C/MLWKOM 3aBbllUEHHOE 3HAYeHUe WCTUHHOW
BE/IMYMHBI M HEO6XO0AMMO CAenaTb NonpPaskKy C, K X', YTOObI HANTN X .

OTO 3HAYWT, 4YTO WUCTMHHOE 3HAYEHUE UW3MEpPSIEMON BESIMUMHBLI MOXET CyLWecTBOBaTb BOKPYr OLLEHKU,
BO3BpaLLaeMoil U3MEePUTEIbHOM CUCTEMOI B COOTBETCTBUM C NpeacTaBieHHon OB (CM. pucyHoK 5).

g -~
-
3
g 2

& ]

[
g S
g <

n
=} E 4
B -
5 §
@ i

OI.I&HKa. 803BpaLAEMaAA UCTHHHOR JHANeHNe M3M€PﬂeMOb'1
U3MEPUTENLHLIM NPUBOPOM, X’ BENMYMHLL X

PucyHok 5 - OueHka, Bo3Bpallaemas n3mepuTesibHo CUCTeMoi
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5.1 OcHOBHbIe Warun

Tabnuua 1 o606LaeT warn BbluncieHns HA.

Tabnuua 1- OCHOBHbIE Waru npu BbluncneHnn H
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5. dopMMpoBaHue GlogKeTa HeonpeaeIeHHOCTU N3MepPEHNIA

LWar

[LelictBue

Ksanudukaums
ncnblTaTesbHOM
naboparopum

Cratuctuueckme
VHCTPYMEHTbI

3anncaTb TOYHOE onpeaesneHne Msmepﬂemoﬁ nnn co-
3,anaeM0|‘/’| BEJINYNHbI

Y

Cobpatb BxogHble BenimumnHbl X; ana HU (T e. gna-
rpaMMy NpUYMHHO-CIEeACTBEHHBIX CBA3el). OnpegenvTb
MOZeNb YpaBHEHUSA.

Monyuntb Nyydune oueHkn x, n ®rB BXoAHbIX Beu-
YuH. Bce npeanonoXeHns foHkHbI 6bITb 3a40KyMEHTUPO-
BaHbI.

Bbluncnutb cTaHAapTHYH HeonpeaeneHHocTb u(x/)
Kaxxaoi BNMAOLWE BE/TMUMHBI (MCNOJIb3Ys OLLEHKN He-
onpefeneHHocTy nmbo Trna A, nnbéo Tuna B ¢ npumeHe-
HMeM NPOCTOro AesieHnA ¢ 3ajaBaeMbiMy AeNnTenamm
onsa onpegeneHHbix OriB)

OueHnTb KoathdmLUmeHTbl YyBCTBUTENBHOCTY C, BXOA-
HbIX BE/IMYMH

MonyunThb BKNAAbI YACTHLIX COCTABASAIOWMX B CTaH-
[apTHYI0 HeonpeaenieHHoCTb L = c< u(X,)

O6beanHNUTL YacTHble BKIabl 4151 NONYYEHNS «06LLei
CTaHAapTHO HeonpeaeneHHoCTU» U.. T.e. UCMOJb3YS
NpaBusIo KBaAPATHOTO KOPHS 13 CYMMbI KBaApaToB

MonyunTb paclmnpeHHyo Heonpeae-neHHocTs U s
[aHHoro ypoBHa foeepua U = K -U,, rae K — koadhdu-
LUMEHT oxBaTa A/1a TpebyeMoro ypoBHs oBepust

Hanpumep,

KommeHTapuu K waram

LWar 1

npy WU3MEPEHUN SMUCCUN Ha OTKPbITOA WU3MEPUTENBLHON N/owagke W3MepsieMoli Bennuu-

HOW $IBNSIETCA He MNPOCTO HanpshKEHHOCTb MO B MECTe pacnofIOKEHUSI MPUEMHON aHTEHHbl, a MakcuMaslb-
Hasi HanpsPKeHHOCTb 3/IeKTpuyeckoro nons, p[b(MkB/M), co3gaBaemasi OOGBEKTOM WUCMbITaHWA NPW  FOPU30H-
Ta/IbHOW 1 BEPTWKa/IbHOM NOMsSpU3aumsx Ha 3aJaHHOM paccTosiHUM OT 06bekTa Ha BbicoTe B npefenax 1-4
M Haj 3a3eM/IEHHOW OTpaxaloleil NMAOCKOCTbI0 MpM BpaweHuM 00bekTa WCMbITaHWi B asMMyTaslbHOW nsioc-

KOCTM B npegenax 360°.
BXOAHbIE BEJIMYMHBI.

Moppo6Hoe onpedeneHve U3MEPSiEMOli BE/IMUMHBI  TakkKe MOMOXET OnpeaeuTb
Takum e 06pa3om [eTa/M3MpoBaHHOE OnpejesieHne MOXEeT OTHOCUTLCA K  Besndu-

HaMm. KoTopble 6yayT BO34ENCTBOBATb HAa OOBEKT NCMbITAHWIA NPU UCNbITAHUSIX HA MOMEXOYCTOMUYMBOCTD.

Mogenb ypaBHeHUs 6yfAeT MoKasbiBaTh,

Lar 2

KakK BblYUCNAETCA uU3MepdaemMasd Be/IM4MHa, BK/IKYad BCe BO3-

MOXHbI€ KOppeKTupyoLwme daktopsbl. Mpumep, B3ATbIN 13 CISPR 16-4-2 Ans namepeHuns Toka noMex:

I =V, +AC+ Y, + 617 +6V,, *Vp, + 6l/, +6M + SZ,, +"D,, +624£ +6V,

env ?
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rae V, — BXoJHOe HanpshkeHne 3MepuTesibHoro NpuemMHuKa,;
[y — 3aTyxaHune B coegnHUTENIbHOM Kaberne;
Y — NPOBOAMMOCTb NOTEPL NPOGHMKA TOKA;
6V, ™pa *$Vpr **nf — nonpasku npuemHuka (cMm. CISPR 16-4-2);
6M — nonpaska Ha paccor/iacoBaHue;
62, — nonpaska k BHOCUMOMY COMPOTUB/IEHMIO NPOGHKA TOKa;
— nonpaBkn /19 MOrPEeLHOCTeNR, BbI3BaHHLIX MOMexXamy OT BCMOMOrareslsHoro 060pyAoBaHus

(BO)
IZ)Z,,_\£ — nonpaBka AOnA I'IOFpeLIJHOCTeVI, BbI3BaHHbLIX OTK/IOHEHMEM MOJIHOrO conpoTtueieHna BO ot

[l0nycKaemoro nosiHoro ConpoTUB/IEHNS;
— nonpaska [/1s1 BIUSIHAS OKPYXatoLLeii cpeapl Ha 060pyA0BaHue.

Bce BeNnumHbl B 3TOM NPUMEPE BbIPaXaloT B I0rapudMUUeckmnx eauHnLax.

KoppekTupoBka — 3TO KOMMEHcauWsi CcUcTeMATUYeckoli norpewwHocT. KoppekTMpoBKa MOXeT ObiTb
M3BECTHA W3 TMPOTOKO/IOB KA/IMBPOBKM WM BHYTPEHHUX 3a[0KyMEHTMPOBAHbIX OLEHOK UChbiTaTeslbHOl na-
6opaTtopun. CunMTaeTcsi, UYTO KOPPEKTUPOBKA C HEU3BECTHOW amMmniuTyAoil pPaBHOBEPOSiTHA B CTOPOHY MoJlo-
XUTE/IbHBIX WM OTpUUATEsIbHBIX 3HAYeHUldi U NpPUHMMAeTCs paBHOW Hynto. [lpegnonaraetcsi, 4To BCe W3-
BECTHble TMOMpaBKM YXe OblIM MPUMEHEHbI B COOTBETCTBUM C MOZLE/NbIO. ITO BbIPAXEHO YpPaBHEHWEM MopAe-
M. Kaxaasi Koppekuusi (gaxe Hynsl) AeCTBYET TaK Xe. Kak B/UANWAS BennuuHa, WMEWasi MnpunyicaHHyro
HeonpeeneHHOCTb.

LWar3

Cnuncok cnegyeT 3anucbiBath B hopme Tabmubl.

LWar 4

CTaHJapTHYlO HeomnpefesneHHOCTb  W(X>) BbIYUCNAT [AefleHVeM [OBEpPUTESIbHOr0 WHTepBana pAans X,

Ha Koa(hdmumeHT, koTopblli 3aBucuT OoT ®MB ans X, M OT YPOBHA [0BEpWs, CBSI3AHHOTO C WHTepBasiOM. [ns
CUMMETPUYHOI  (JToGpa3HOi, NPAMOYrofIbHOW W TpeyrosibHoit ®rB  oueHMBaemas BenuuuHa X, NEXUT Mex-
ay (X, -a) u (X/ +a) c ypoBHem posepus B 100%, u(x,) npuHumaloT Kak a/V2 , af/3unmn afl/6 cooTseT-
CTBEHHO. rge a = (a* + a")/2 - nonywwupuHa wHTepBasia. [ns HopmancHoii ®MB pgenutenem 6yger 2, eciu
[JOBepuTENbHbIA  MHTEpPBAN A8 X, UMeeT YpoBeHb foBepus 95% (3HauyeHWe paBHO YABOEHHOMY 3KCMepu-
MEHTa/IbHOMY CTaHAAPTHOMY OTK/IOHEHWIO), WM 1, ecnu [oBepuTeNbHbIA UHTEpBaa A1 X, MMEET YpPOBEHb

foBepusi 68% (3HayeHMe — IKCMEPUMEHTa/IbHOE CTaHAApTHOE OTK/OHEHWE). B c/iyyae CUMMETpUYHOR U
HecumMmeTpuuHoii @B, oxugaemoe 3HaueHVWe rMonpaBku ecTb 6x,. B cryyae, Korga oxujaemasi BenvuuHa

HEe MOXeT 6biTb BbluMcieHa no @B, npegnonaraetcsi, YTO A/ UCNpaBNeHWsl pesynbTata W3MepeHuii Gyaert

NCNOMb30BaTLCA BeNnYMHa 6x( = ¢, (a* -a"/2. Ecnu ata BennuvHa He3HauuTenbHa (T. €. OYeHb Mana no

CPaBHEHWI0O CO CTaHAAPTHON HEoNpefeNeHHOCTbID), TO TMNpPWEM/IEMO WCMOMb30BaTb CpedHee 3HauyeHue 3TUX
[BYX rpaHuy,
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Tabnvua 2 - BblpaxeHusi, ucnosibayemble A5 nosyyeHnsl cTaHAapTHON HeonpeaeieHHOCTH

BripaxeHue AnA cTaHgapT-

Kanubpoeku k=2 )

one HOW HEONPEALNEHHOCTH Tpacpue
MNpsmoyronsHan u(x)= af3
.
X -8 X; X+
TpeyronoHan u(x)= o6
s
X -8 Xj x+at
U-oBpasnasn u(x) = a/ 2
X,' -8 Xi x" +8
HopmansHas (M3 OueHKu u(x)=2
crabunorocTn k =1)
xi-a X Xx+ta
HopuanbHan (13 npoTtokona u(x;)=a/2
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LWar 5

KoadhpmumeHTbl  YyBCTBUTE/ILHOCTU — YacTHble MPOM3BOAHblE (IYHKUMIA B MoAenn Ans U3MepsieMblX
BE/IMYNH OTHOCUTENILHO UW3MEHEHWUs BAMSIOWEA BeNuuMHbl. ECnM  (OYHKUMKM  MOAENWU JIMHENHbIE, BbIPXKEH-

Hble B sforapupmMmuecknx eguMHuLax, Bce KO3(UUMEHTbl YyBCTBUTENBHOCTU C, cTaHoBATca 1 wiam 1 (¢, =1
U MUHYC 1), 1 N03TOMY He 3anucaHbl B Tabnumue.

Lar 6
Ecnnc,=1T108BCE LY = I/I(X().
LWar 7

O6beayHeHHY0 CTaHAAPTHYIO HeonpefenieHHOCTb B C/lyyae, €C/iM BCe BXOAsILME BE/IMUMHBI  HEKOp-
penupoBaHbl. BbIYCASIOT C UCMO/b30BaHMEM BblpaXKeHUs

LWar 8

PacwvpeHHyto HeonpegeneHHoCTb BblUNCNAOT c MCMNosib30BaHNEM u(y) = ku.(y).
MpuMepbl K : ecnm Heobxogumo onucatb, YTO HeonmpefesieHHOCTb Hke unum pasBHa (Y(y) mpu ypoBHe [o-

Bepua 95 %. Torga K OO/MKHO ObiTb paBHO 2 (6osiee TouHO 1,96). Ecnm Heobxogummo, 4TOGblI pesynbTar u3-
MepeHns 6blal HKe nopora € ypoBHeM pfoBepusi 95 %. To crepyeT 6patb K, paBHoe 1,64 ans cpaBHEHUS
pesynbTaTta usmepenusa R ¢ noporom L (R + U<L) (2].

5.2 ®YHKLMM NSIOTHOCTY BEPOATHOCTH

5.2.1 TpamoyronsHasa ®rB
5.2.1.1 Kpartkuii 0630p

MpsimoyrosibHyto ®IB NpYMEHSOT A8 BE/IMYNH, UMEIOLLMX CIeAYIOLLME XapakTepUCTUKK:

- U3BECTHO, YTO OHU CYLLECTBYIOT B npeaesiax KOHe4YHoro nHTepeasia

- Het I'IpaB,EI.OI'IO,CI,OGHOVI VIHqJOpMaLI,I/II/I, 4YTO Be€J/IN4YMHa MNnpuMeT 3alaHHOEe 3HadeHune B npenenax mn3BecT-

HOro KOHEYHOro NHTEpBasa [a‘.a"] ;

- npejnonaraeTcs, 4TO Be/iMYMHA PAaBHOBEPOATHO MpuMeT Jioboe 3HauyeHuwe B npefenax W3BECTHOIO
KOHEYHOro nHTepBasa [a',a*];

MpamoyronsHasa ®rB Takke n3BecTHa kak pasHoMepHas ®I1B.

5.2.1.2 TlpumeHeHne

MpamoyrosnibHyto @B NPUMEHSAOT K BenuuMHaMm, 3Ha4YeHUA KOTOPbIX, Kak W3BECTHO, OrpaHuyeHbl B Mpe-
Jenax HEeKoTOporo KOHEYHOro WHTepBasa, HO 419 KOTOPbIX HET HUKakoli WHAOpMauum OTHOCUTENbHO BeposiT-
HOCTW BE/IMYMHBI, NPUHUMALOLLEN AaHHOe 3HaYeHne B npejesiax 3Toro U3BECTHOIO, KOHEYHOro MHTepBana.

MprMepom AN UCMO/b30BaHUSI MPSIMOYrofibHONM  ®MB  ABNSieTCA YCTAHOB/IEHHbI W3rOTOBUTENEM  WU/M
CTaHA4apToM JONycK [A71A OUEHKM BKMaja HeonpedesieHHoCTW. JTOT [OMycK OnpefenseT KOHEeYHbIi UHTep-
Ba/l, B KOTOPOM 3HA4YeHWs napameTpa MOryT BapbMpoBaTbCH, HO He MNPefoCTaBAsSETCA HWUKAKoN WHdopma-

UMM  OTHOCWTENIbHO BEpOSITHOCTV BefMuMHbI, NpUHMMatLeil nwboe [aHHOE 3HauyeHWe B npegenax 3Toro
MHTEpBana.

5.2.1.3 [narpamma

MpsamoyronbHasa ®rB Ha nHTepsane a“,a* (2" <a*) npeacTasnseTcs B Buae

£(X) =------mmeeee ons a“Exsat
N 2
A(x) = 0 gna x<a ,a*<x

roe a.b 0603HaYat0T HUKHIOK U BEPXHIOK rpaHunubl MHTEpPBasia.
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MpsamoyronsHas @B npefcTassieHa Ha pucyHke 6. Ee BbicoTa 1/(8 - a"). noToMy 4TO NaoWaAb nog,
rpadgoukom no6oi ¢rB pasHa 1.

1/(a*-aj

a* a*
Puc. 6 - MpamoyronsHas ®rNB

CpefiHee 3HaueHue f(y)

Nx = J xg(x)dx = 5-|*- 3)
a

Jucnepcus A(y) ecTb KBagpaT CTaHAAPTHOTO OTK/IOHEHWSI 1, KOTOPOE 33aeTcs Kak

. (o )
erx - f (x-n) g(x)dx = T 4)
a
cnepoBaTtesibHO, CTaHAaPTHOE OTK/TIOHEHUE
g -a |

2 ()

CTaHgapTHas HeomnpefernieHHOCTb, CBsi3aHHasi C oueHkoll (3" + a*|/2 pns X , ecTb 3TO cTaHZapTHoe

OTK/TIOHEHWE.
KoathpuumeHtsl oxsata nna 95 %, 99 % u 100 % [oBepuTeNbHbIX WHTEPBA/IOB X paBHbl COOTBET-
cTBeHHO 1,65 (1. €. 95/100 m ),1,71wn.

5.2.1.4 Tlpumepbl NPUMEHEHUS NPSAMOYTO/IbHON PIB

5.2.1.4.1ludpposble gucnnen

Wcnonb3oBaHvne npsMoyronbHoit @B BO3HMKAET eCTeCTBEHHO, KOorga CpeAcTBO M3MepPeHwii  ocHalle-
HO LUMMPOBLIM CUMTHIBAOWMM  MHAMKATOPOM. Takoi Aucnneii, ecTeCTBEeHHO, OrpaHnyeH ANs  CUYUTbIBAHWSA
3HAYeHUs] W3MEePSEeMOlN  BeSIMYMHBbI  KOHEYHbIM  YMC/NIOM  AEeCATUYHBbIX LUMdp, KOTOPbIi CPeAcTBO  M3MepPeHus
okpyrnseT. MpegnonaraeTtcs, YTO MHOMKATOP OTOOpaxkaeT 3HaYeHne B geumbenax.

WHTepBan, cofepxawmii 3Ha4yeHWs W3MEPSEMOl Be/IMYMHbI, B 3TOM C/lyyae paBeH * MO/I0BMHE 3Ha-
UeHMs HavMeHbllel 3Havallein uudpbl; cregoBaTeslbHO, €CnM  MHAMKATOpP Ccoo6LaeT 3HavyeHue MorpeLuHo-
CTM OJHOrO [ecATUYHOro paspsfa, TO uHTepBas pasBeH 0,05 gb; ecnu nokasatenb coobLwaeT 3HaveHue
MOrpeLLHoCT ABYX OECATUYHBIX paspsaaos, TO 3TOT UHTepBavl paseH +0,005 ab.

Hanpvmep, npuMeHeHWe cTaH4apTHOM HeonpefeneHHoOCTM K UMPOBbIM MHAMKATOpaM C  MOrpeLuHo-
CTbIO B Npejenax [0 OfHOro AecATUYHoro paspaga, ab. naet
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_ 0,05-(-0,05)

- =0,03, 6
2.3 ©

T

Toraa, kak NPMMEHeHNe CTaHAapPTHOI HeonpeAeneHHOCTY K LMGIPOBbLIM UHAMKATOPAM C NOTPELIHOCTLI0 A0 2
[eCATUYHbIX pa3pagos, Ab, byaet

_ 0,005 - (-0,005)

=0,003, 7
2.3 )

e

roe CTaHOapTHYI0 HeonpedesieHHOCTb 3HauveHuid B dopmyne (6) npuHMMaloT B npegenax ABYX [AeCATUYHbIX
paspsfoB, a CTaHOApTHY HeonpegenieHHOCTb 3HadeHuii B doopmyrne (7) NpuHMMalOT B npegenax Tpex Je-
CATUYHbIX pa3paaos.

5.2.1.4.2IHguKaTopbl 3NEKTPUYECKOTO NosA

NpegnonoratoT, 4TO 3NEKTPUYECKOE MOMEe WU3MEPAIOT [aTyvkamMu  3NEKTPUYECKOro Mons ¢ UHAUKATOPOM
3/1EKTPUYECKOro  MNOJA, UCMNOMb3YIOWMM  ONTOBOJIOKHO. VI3Mepsiemble BeNWYMHbI  KONEBGITCA Mexay BepXHUM
N HWKHUM 3Ha4YeHusMU, W 6O0MblUe HWYEro HeusBecTHO. Ecnu  ponyctutb, UTO HauBbICLLEE W HauHW3Lee
3HavyeHnss 6yayt 6,64 B/m u 6,38 B/M, COOTBETCTBEHHO, Torga CTaHAAPTHOE OTK/IOHEHWE BbIYUCASKT Mo
¢opmyne (5) u oHo 6ygetr pasHo 0,075 B/M. Ecnu npegnonaraemoe 3HavyeHue paBHo 6,51 B/m, oTHOCUK-
TeflbHast HeonpeAeNneHHOCTb U3MepeHnit, Ab, 6yAeT BbluMceHa creayowmum 06pasom

20.1 ( 6,51+O,075":O,1O. @
651 )

5.2.1.4.3 [lmana3oH TennoBoro gpeiigha reHeparopa CUrHasioB

Korgpa [gmanasoH TenjoBoro Apeiicha reHepatopa CUTHa/IOB,  YKasaHHbIA  U3roTOBUTENIEM, pPaBeH
+0,01 ab/°C, un wunsmepsiemoe 3HauyeHWe TemnepaTypbl OKpyXatowein cpegbl paBHO (20+2) °C, TO WH-
TepBasl Mexay HaumbonblWUM W HaMMEHbLUMM 3Ha4YeHusiMM oxupaetca 0,02 ab. B 3Ttom cnyyae cTaH-
[apTHOE OTK/IOHEHUe (HeonpeaeneHHOCTb) BbluncaseTcs n3 ypasHeHus (5) n pasHo 0,0115 ab.

5.2.1.4.4 BebIcoTa aHTEHHbI

Ecnn Ha MauyTe aHTEeHHbl rpagyvMpoBOYHAsA LIKasla HaHeceHa C MWIIMMETPOBbIMW AeNeHUsAMU, TO WH-
TepBasl AN HaMbONbLWIEr0O W HAMMEHbLUEro  3HAYeHWin NpM  OAHOM  CUMUTbIBaHMM  OGyfaeT  COCTaBNSATb
+0,05 MmMm. Ecnu 3HayeHne HeonpeaesieHHOCTV MPUBOAAT K OLEHKE 3/IeKTPUYECKOTO MOMSA C  MOrPEeLiHOCTbIo
+0,01 pb B TOuke HabnwaeHus, TO CTaHAAPTHOE OTK/IOHEeHMe (HeonpendesieHHOCTb) BblUMCAAETCA Mo
opwmyre (5) n oHo 6yaet pasHo 0,006 ab.

5.2.2 TpeyronoHaa B

5.2.2.1 Kpartkwnii 0630p

TpeyronbHyto ®MB NpUMEHSIOT A1 BE/IMYUH, UMEKOLLMX CMeAYIoLLME XapaKTePUCTUKN:

- MU3BECTHO, YTO OHU f1eXaT B KOHEYHOM MHTepBaUie [3~3*]:

- MMeeTcsl MH(opMaLWsi, flonycKaloLas Halmume MakcMMasibHON BEpOSITHOCTY, KOTOpasi CyLlecTByeT

A9 HEKOTOPOro 3Ha4yeHna € B npeaesiaXx KOHeYHOro nHTepeasia

- MPVHATO cyMTaTh, YTO BEPOATHOCTb U3MEHSAETCH NMHEHO Ha NHTepBasiax OT a~ A0 C U OT C 40 a*.

5.2.2.2 TlpumeHeHne

TpeyronbHyto ®r1B NPUMEHAOT A7 BE/IMYMH, 3HAYEHUSA KOTOPbIX, Kak M3BECTHO, HaxoAATCA B HEKOTO-
pOM OrpaHMYeHHOM KOHEYHOM WHTepBasie W AN KOTOPbIX WM3BECTHO, YTO C BbICOKON [Oneli BEepOsATHOCTU He-
KOTOpOoe 3afjaHHOe 3HayeHWe C mnonageT B W3BECTHbIA KOHEeYHbl WHTepBas. CUMMETpMYHAas TpeyrosibHas
®rB ob6ycnoBneHa CyMMOW [ABYX BEMYMH, WMEILUMX OAUHAKOBble NPAMOYronbHble @r1B. Hanpuwmep, B
nosiBASETCA MNpUu CYMMWPOBAHUM pPe3y/bTaTOB [BYX OPOLLEHHbIX LIECTUIPaHHbIX WrpasibHbIX KOCTeR, Korga y
o06oux kocTeli ®rB — npsAMoyronbHas.

Mpumepom, rae ucnonb3yetca TpeyronibHasa @rB, ecTecTBeHHO, ABASAETCA CuTyauus, rae [Ao/kHa
6bITb MOSlyYeHa PasHOCTb WM CyMMa [BYX W3MEpPSEMbIX BESIMYMH, MNOKa3aHHbIX B UMdpoBOM Buge. B 3Tom
cnyyae Kaxaas U3 n3mMepeHHbIX BENIMUYMH MMeeT NPSAMOoYrosibHyto ®r1B.

5.2.2.3 [unarpamma
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TpeyronbHyto OB Ha nHTepBasie | a”,a* la" <a*) BblpaxatoT

x2) OnA a'<x<c
(a*-a)(c-a)
2(a'—x
9(x) = (—) ans cExfat, 9)

(a*'a )(aM
0)

ONS ApYrvx 3Ha4YeHui

rae a~ v at 0603HavatoT BEPXHIO W HUXKHIOK rpaHuLibl MHTepBana, a ¢ 0603HavaeT MoAy, COOTBETCTBEH-
HO.
TpeyronbHaa @B noka3aHa Ha pucyHke 7. ®opmMa — TPEYroNbHWK, W €ro BepLuHa pasBHa

Y(@*-,-)

2 a*-a)

a c a* X
CpepHee 3HayeHne g(x) paBHO
a y-a* y-c
Nx =f xg(x)dx = — .3 (t0)
a
Oncnepcuna a(x) —kBagpaT cTaHAAPTHOTO OTKIOHEHUS <T onpeaensoT no opmyne
2 2
a (a ) +(a' ) y-c2-aa* -ac-a‘c
ax = J (x-n)g(X)tfx = (112)
18
a
OTcloga cTaHZapTHOE OTK/IOHEHNEe
2 2
ﬂ(a ) +(a' ) +e?-a 8" -8 c-a‘c
ox = (12)
32

CTraHgapTHas HeonpeaeneHHOCTb TpeyroibHoin ®MNB — 370 cTaH4apTHOE OTK/IOHEHNME.
Ecnn ®IB cummeTpuyHas, T.e. Moa C SIBISETCS CepefuHoi nHTepeana [a-.a*], To ctaHgapTHas

HeonpeaeNeHHOCTb
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B atom cnyyae koachdhmumeHTbl oxBaTa Anaa 95 %. 99 % u 100 % poBepuTenibHOrO MHTepBasia Tpe-
yronbHow ®IMB 6yayT 2.32 (T.e. 95/100 x -¥6), 2,42 1 2,45, COOTBETCTBEHHO.

TpeyronbHyto @B 4acTo MCNOMb3yHT BMECTO HOpMasibHO ®IMB laycca, nNoTtomy 4TO MMEET npocToe
BblpaXXeHune 1 ee fierye NpYMeHATL MaTeMaTUYECKN.
5.2.2.4 Tpumepbl NpyMeHeHUs TpeyronsbHoii ®rB

MpuMeHeHWe: cymma CUUTbIBaHWI LMJIPOBLIX NokaszaTtenei

Wcnonb3oBaHne TpeyronbHoii ®rB BO3HMKAET, €CTECTBEHHO, NPV CYMMUPOBaHWM ABYX MNOKasaHuid, Ans
KOTOPbIX WCMOMb3YT ABa CPeACTBA W3MEpPeHusi, OCHaLleHHble UM(POBbLIM MHAMKATOPOM. Takvue Aucniew,
KOHEYHO, OrpaHnyeHbl KOIMYECTBOM MWCMO/b3yeMbIX [AECATUYHbIX pas3psfoB MNpPU OLEHKE 3HA4YeHus un3Mepsie-
MO BeINYMHbI, NO3TOMY NOMYYEHHbIA pe3y/bTaT OKPYINSeT 3HaUEHNE OLeHKV N3MePAEMOli BE/TNUMHDI.

Hanpumep, nosHas BbiCOTA aHTEHHbl AO0/MKHA ObiTb MoMydYeHa W3 [BYX BEPTMKASIbHO MPUCOEAMHEHHBIX
aHTEeHHbIX MauT, KOTOpble [JalT MokasaHus C uudpoBoro aucnnies. Ecnv kaxablli gucnneil gaeT nokasaHus
C TMOrpeLHoCcTbl0 OfHOr0 AecsATUYHOro paspsiga, T.e. 0,05 MM, wWHTepBan HeonpedeneHHocTn 6GygeTr ¢
MOrpeLuHoCTbl0  (HeonpegeneHHocTblo) B 0,1 MM Ans CyMMbl ABYX CUMTbiBaHWiA. B cnyyae, korga moga c
aBnseTcs cepeguHoin OrB. chbopma PrB ABASETCA CUMMETPUYHOIA.

CTaHfapTHass HeonpefeneHHoCTb, OTHOCAWAsACA K MNOMHOW BbiCOTe, MM, NpPU  WCNOMb30BaHWM Tpe-
yronbHow ®IB 6yaeT cocTaBNATb

0.041, (14)
2V6

rae 3HayeHune cTaHJapTHON HeonpeaeneHHOCTY UMeET TPU AeCATUYHbIX pa3paaa.

5.2.3 "ayccoBckaa 1B

5.2.3.1 Kpartkuii 0630p

layccoBckylo (MM HopmasnbHyl) ®rB NpyMEHSAT K HenpepbiBHbIM (B OT/IMYME OT  AWCKPETHbLIX) W3-
MEHEHUSIM BennyMHbl X , NO3TOMY OHa npowe W yaobHee MpW WCNONb30BaHWM A5 MOAE/MPOBAHUS CTatu-
CTUYECKMX CBOMCTB (PM3NYECKMX BENNYUH B 06nacTn SMC.

layccoBckaa ®IMB pA(x) cCUMMeTpUYHa, YHMMOAa/lbHA, W XapakTepusyeTcsa [BYMs napametrpamu. 3Tu

[Ba napaMeTpa 3ajalTcsl, HanpuMmep, 3HaueHnem cpegHero {X} W cTaHAApTHbIM OTKIOHeHueM o. [lpu

Takom Bblbope:

exp| - —30 <X <. (15)
ovar plag

9 =

Takas ®IB sBnseTcs peweHnem amddepeHLMansHOro ypaBHeHNs

ALAL O (16)

C HavasbHbIM 3HauveHvem pg(x = 0) = 10a72n). B obnactm 3OMC pudpchepeHuymansHoe ypaBHeHue (16) no-

NE3HO A1 NpeACTaBIeEHNS N3MEPSIEMbIX BEIMUMH, KOTOPbIE XapaKTepuayrTcs C/Iy4aiHbIMU U3MEHEHNUSMMU.
BblpaxxeHne dyHkuun pacnpegenenHus [laycca G(x) TpebyeT WCNOAb30BaHWs cheuvasnibHbiX  YHKUNIA

(T. e. COYHKUWIA, KOTOpble He MOryT ObiTb NPeACTaBfeHbl B BUAE KOHEYHOTO CYMMUPOBAHUS, YMHOXEHUS W
N3BIEYEHNS KOPHSA 13 Apyrux yHKLMIA) 1 3aaaeTcs cneayrowmm obpasom
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G(x) = (17

roe erf () — doyHKums owmnbOK, KoTopas MOXeT OblTb MnosyveHa u3 Tabnaul, WM € NOMOLLbH YMCMOBbLIX Bbl-
yncneHuii.

XoTs HopmasibHas @rMB umeeT o6nacTb, GECKOHEUHYH) C 006eux CTOPOH [-OC,+X], OTHOCUTENIbHO Ma-
Nble 1 B6bICTPO YyMeHblualwmecs 3HadeHus 3ton OMNB ana |[x — (X)|[/lo »1 (T.e. Ha KOHUax) rapaHTupyHT,

yto ata PrMB moxeT TaKke 4acTto ObITb UCNOMb3YeMOW, MO KpaiHei Mepe [N XOpoLlel annpokcumauum
npy onucaHuy pacnpegeneHnii - U3NYECKNX BENNYMH, KOTOpble MOTYT MPUHMMATb TOJSIbKO KOHEYHble W/unu

NoOMOXWTESNbHbIE 3HAYeHWs, ecnnm 3HadeHue (X)/o poctatoyHo Benuko (Kak npaswio, 5 u 6onee). Ona MHo-
TMX MpakTUYeckux LuUefeil 3HayeHne BenuuuHbl  (X-(X))/o MoxeT Torga OblTb OFPaHWYEHO MHTEPBa/IOM

[-5:.5]-
KoadhhmuymeHTbl oxBaTa K AN ABYXCTOPOHHEro [OBEPUTENbHOTO WHTepBana 95 %, 99 % wm 995 %
oygyt 1,960, 2,576 u 2,807. [OnsS OAHOCTOPOHHUX WHTEPBA/IOB COOTBETCTBYHOLIME 3HA4YeHWss paBHbl 1,645,

1,960 n 2,576.
5.2.3.2 [Juarpamma

04
0,35
0.3
0,25

0.2

gx)

0,15

b B o 7 p; y
(x-<x>)y o

PucyHok 8 - HopmanbHas ®IMNB ana ctaHgapTmsnpoBaHHOro X

5.2.3.3 TlpumeHeHus

5.2.3.3.1CB#3b C LeHTpasibHOl NpefenbHon TeopeMoil

MpakTuyeckas BaXXHOCTb HOPMasILHOTO —pacnpefesnieHuss 06ycnosfieHa ero  hyHAamMeHTasIbHON  posbio
B CTATUCTMYECKOM HAaKOM/EHUW W B YC/NOBWAX, rAe MNPUMEHVMAa LUeHTpasibHas npefdenbHas Teopema. JTa
TeopeMa YycTaHaB/IMBaeT, 4YTO Bbl6Opka 3HA4YeHWid, cBA3aHHas C Habopom w3 N He3aBUCUMbIX CyYaliHbIX
MepemMeHHbIX BeNYMH, OTHocAwmxcs k ®MNB nw6oro Buaa (BO3MOXHO, aCCUMETPUYHON WAWM  OUCKPETHOW),
MMerLas KOHeYHoe cpefHee 3HauyeHWe W KOHEYHOe CTaHAapTHOEe OTK/IOHEeHWEe O, CTPEMUTCA K HOpMaslb-
HOMY pacnpefefieHNi0 Npu CTPEM/IEHUM 4Yucna BeNMYMH K B6eckoHeyHocTn. OrpaHuyeHHas @®rB umeeT TO
Xe cpefHee 3HayeHMe, HO CTaHAapTHOe OTK/IOHEHWEe, KOTOpoe Takke W3BEeCTHO Kak CcTaHgapTHas Heonpe-

feneHHocTb, 6ynetT o/jN. Kpome TOro, ecnu cama Bbl6opka pacnpefesieHa HOpMasibHO, TO CpefHee 3Ha-

yeHne BbIOOPKM UMeeT HopmasibHyto PIMB ans nwboro (He TOMbKO AN aCUMATOTUYECKM 60/bLIOro) 3Have-
HuA N.
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Bonee Ttoro, HopmasnibHas OMB CcAYXUT NPUOGAMKEHNEM [UCKPETHOW 6GMHOMMHanbHoOn ®IB ans BbIGO-
pok 6onbwoii  pasmepHocT. (COOTBETCTBYIOLLYIO KOPPEKTUPOBKY, BEPOSATHO, crepyetr MNpUMEHATb A1 Bbl-
GOpPKM HEGO/BLLMX pa3mMepoB.)

MpenmyLwecTBo NGO /SIMHENHONW CUCTEMbI COCTOMT B TOM, 4YTO AN JIH0ObIX BXOAHbIX MNPOU3BOSIbHbBIX
BE/IMYUH, VMEKWUX HOpMasibHOE pacnpefenieHne, BbIXOAHbIE BENUYUHBI UMEKT TO XXe camoe pacnpegerne-
HUe (T. €. B 3TOM C/ly4yae TOXe HOpMasibHOE).

HopmanbHOCTb pacnpefeneHns BblOOPKM 4acTo SBMSETCA CYLWECTBEHHbIM YC/IOBMEM A/ NPOBEAEHWs
MHOIrMX CTATUCTUYECKMX Mpouesyp C BblbOpKamMu MonyvyaemblX pesynbTatoB. [ns NpoBepkM NpUHaLIEXHO-
CTW pacnpegeneHnss [aHHON un3MepsieMoli BenuMHbl X  HOopMasibHOl ®IMB  mnaMm 060CHOBAHHOCTM COOTBET-
CTBYIOLLEro NpPeAnoniokeHnss [OO/MKHbl OblTb NPOBeAEeHbl COOTBETCTBYIOLUME TeCcTbl MNPOBEPKA COOTBETCTBUS.
Ecnn npegnonoxeHve O HOpPManbHOM pacrnpefenieHny HEeBEepHO, TO CTaHOBATCA AOCTYMHbIMU  cnegyloline
anbTepHaTMBHbIE BapnaHTbl MPUMEHEHWS CTATUCTUYECKMX NpoLeayp:

- NpumeHeHne npoueayp 6e3 napameTpos;

e npvMeHeHue npeobpasoBaHns X (T. €. KBagpaTHOro KOpHsA, norapupma v T. A4.) A0S AOCTMXKEHMSA
NpM6NN3NTENTILHON HOPMATLHOCTY;

- NpVMEHEHNe Apyrux npoueayp, KOTopble WCMNOMb3ylT 60see 06Wme pacnpefefieHnsi, 4Yem Hopmasib-
Hoe (Hanpumep, M-pacnpegenenHue).

5.2.3.3.2 OueHunBaHne

3HaueHns [BYX XapaKTepuCTUK TeHepasibHOl COBOKYNHOCTM (X) M O O0ObIMHO HEW3BECTHbl Ha NpPakTu-

Ke. B atux cnyyasx wux 3HauyeHus cnefyeT oOueHMBaTb M3 [aHHbIX Kak cpefHee 3HayeHue BblIoopkn X K
CTaHAApTHOE OTK/IOHEHVWEe BbIGOPKM S. TakuM 06pasoMm, [A719 BO3MOXHOCTM CPaBHEHUs pe3ynbTaTos, MNosy-
YEHHbIX W3 TEeCcTOB WM NabopaTtopuii U OCHOBAHHLIX Ha Pas/iMyHbIX 0O6bEMAax BbIGOPKM, MNPEANOYTUTENbHBI
HecMmelleHHble ¥ 3dheKTUBHbIE OLEeHLW KA. [Nna HOpMasibHbIX pacnpefeneHnii, BblpaXeHnsa Ans pacnpege-
NneHns BblIGOPKW, 3HAYEHWi cpefHero W CTaHJapTHOrO OTKMOHeHWs X U S MOryT ObiTb HarnsgHo (3] nony-
YeHbl, MOTOMY 4YTO TOMbKO [A7S HOPMa/lbHbIX pacnpedeneHuidi X u s craTucTuyeckn Hesasucumbl (4], OnA
Hen3BeCTHbIX 3HauYeHul (X) u cT pacnpegenerne X nmeer f-pacnpegenerne CtblogeHTa

5.2.3.3.3 ®rB cymMMmbl, pasHOCTW, MPOM3BEAEHUNS, OTHOLUEHWSA, KBaAPaTHbIX BE/IMYNH W U3BMIEYEHUA
KOpHei N3 Be/IMYNH C HopMasibHOoW ®IB

MHorga TpebyloTcs pacnpefeneHve v HeonpefenieHHOCTb [/ MPOM3BOJIbHbIX  BEIMYMH, KOTOpble MO-
Ny4yeHbl NpU 3/1IeEMEHTapHbIX onepauuax (CNOXeHWe, BblUATAHWE, YMHOXEHUS WAu feneHve) Ans ABYX Npo-
N3BOJIbHBLIX HOPMaslbHbIX BeNU4uH. Hanpumep:

- MMNeAaHC MOXEeT ObITb BbIYMC/IEH C MOMOLLBI OTHOLUEHUS MPOU3BOJIbHO KOMEOGMIOLWMXCS 3neKkTpuye-
CKUX 1 MarHUTHbIX NONEN;

- 3HEeprvsl, WHTEHCMBHOCTb W MOLLHOCTb MEPEMEHHbIX MOoNeii — Bce NpPOMnopumMoHasibHbl KBagpaTty nons
(BO BpeMeHHOW 06nacTv) WU KBagpaTy BEeIMYUHBLI CIOXKHOrO Mons (B 4acTOTHOW 06n1actv); BesMuMHa noss
nponopuroHanbHa KBagpaTtHOMy KOPHIO U3 Hanpsi)XeHHOCTU Noss;

Ona HopmasibHO pacnpefeneHHblX W CTaTUCTUYEeCKM He3aBUCUMbIX BenuunmH X un Y. OrB ux Ccymmbl,
pasHOCTW, NPOU3BELEHNA W OTHOLEHMS MOXET OblTb BblpaXeHa B COKpalweHHoW copme. Cymma wam pas-

HOCTb MMEEeT Toxe HopMmasibHyto ®IMB co cpegHumn  3HadveHusamu  (X):(Y) wn  gucnepcueii  +cry. Ecnn

X 1 Y KOppenupoBaHHbl, TOorga A[O/MKEH ObiTb [A06GaBAEeH 4fieH, NPOMOPUUOHa/IbHBIA  KO3hhMUMEHTY Kop-
pensaumn. MpoussegeHve X un Y wumeet OrMNB Mak[oHanbga [5] (YacTHbid cnyyvan ®rMB Beccens K), B TO
BpeMsi Kak ux oOTHoweHue umeeT ®PIMB Kowwm [6]. KBagpar pgeicTButenbHOl BenuuvMHbl X umeetT OMNB  xu-
KBagpaT C OAHOl cTeneHbld cBOoGoAbl. Ha 3TOi ocHOBe MOryT 6biTb MonayyeHbl ®MNB OAHOMEPHbIX W MHOro-
MepHbIX (BEKTOPHbLIX) o6nacteli (AeACTBUTENbHLIX WAN KOMMMEKCHBbIX) W pacnpefeneHnst CBsI3aHHbIX C  HUMMU
BbIOOpOK. Hanpumep, pacnpegenedve mMoayns BblGOpPkM X C HyNeBbIM CPefHUM 3HAYeHMEeM ecTb pacnpe-
JeneHne KBagpaTHOrO KOPHA U3 CyMMbl KBaApaTOB CUH(A3HOrOr0 M KBaApaTypHOrO KOMMOHEHTOB, TO €CTb
pacnpegeneHue Penes nnm xu-kBaapar ¢ ABYMsI CTENEHsIMU CBOGObI

0O6o6Was, amnauTyga nons WAM  APYrod  M3MepsieMoi  BeSIMUMHBI €  MOCTOSIHHOM  cOCTaBNAtoLLEi
(Hanpymep, OOWMIA HECUMMETPUYHBLIA CUrHan), KOTOPbIA CpaBHMM C MNEPEMEHHO cocTaBastowelr (KoMmno-

HEHTOM CcuMMMeTpu4yHoro curHana) ((X)*0) wmeeT pacnpegeneHne Hakaramu-Paiica, XoTs CUH(basHble W

KBafpaTtypHble KOMMNOHEHTbI BCE eLle MMeT HopMasibHyo PI1B.
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5.2.3.4 Tlpumep

FapmoHnuyeckoe 3anekTpuyeckoe none E, Bo3gelicTByeT Ha MNPUEMHYKD aHTEHHY MpU  UCAbITAHMAX Ha
(hVKCUPOBAHHOM PAacCTOAHUM U NpPU  (PUKCUPOBAHHOW OpMeHTauuy NO OTHOLEHWIO K nepejarolleil aHTEeHHe.
Ecnv nepepawowas v npueMHass aHTeHHa MOAK/IIYEHbl K BEKTOPHOMY aHasv3aTtopy Lenei, To MOXeT 6biTb
06HapyXXeHO Mn3MeHeHve asbl. V3mepsiemoe 3NeKTpuyeckoe Mosfie MOXEeT OblTb PacCMOTPEHO Kak BeKTop,

nverowmin - geincteutensHyio (E’) n mMHumyto (') 4vactu. [lepemelleHnss ABYX aHTEHH B pasHble MecTa
BHyTPpM B3K 0OygeT Bbi3blBaTh CryvailHble Kkofie6aHUs KOMM/IEKCHOTO 3/1IEKTPUYECKOro Mons K3-3a  ocTaTou-
HbIX OTPaXeHWn OT CTeH Kamepbl, KOTOpble MOryT ObiTb OXapakTepu3oBaHbl 4Yepe3 HOPMasIM30BaHHOE 3aTy-
xaHue nnowagkm (H3M). [OeiictButenbHas (E') u MHMMasa (E*) yacTy nons nokasbiBalT CrlydaiiHble U3Me-
HEHVWS C HOPMaslbHbIM 3@KOHOM pacnpefefieHNsi OTHOCUMTENIbHO WX CPefHuX 3HadyeHwil. Kak npaswno, wux
cpefHve 3HayeHus OyayT pasnmuatbCs, B TO  BpPEMA  KaKk UX  CTaH4apTHble  OTK/JIOHEHWS  paBHbI
(ag. =a,- = a).

Hanpumep, ans aeicteuTebHoM yacTu

1| (S ED

mfﬁ 20

g(e)= dna —o<e <+o. (18)

Onsa cnyyas BO3MYLLEHHbIX KosebaHuiA nonsi ¢ OoTHoweHueMm curHasl-wym (CLUO) 20 gb n 10 gb ¢ yue-
TOM cpefHux 3HauveHuid (E) m (E), 7. e. a = 1 (E} = 0,3(E"). cummeTpuuHbin 95% [oBepUTENbHbIA UH-

Tepsan ans E' B atom cnyyae 6yget

[(E)-1,9600. (E") + 1,960a] = [0.804(E’), 1.196(0].

BenununHa anekTpnyeckoro nons Toraa uveet OB
2 2
| a a8y +a apa
fa(a)=—=exp| -2—| /- L} (19)
a2 262 0’2

roe ao = (02 +(E")?3 = 10,54n — BenMuMHaA CpeSHEro noss u

Iy — MogudmumpoBaHHan yHKUmA Beccena nepsoro poga Hyesoro nopsjka.

CooTBeTCTBYIOWMIA  accumeTpuuHbii 95  %-Hblii  JOBepuTeNbHbli  uHTEpBan ana A 6yger Torga
[8.63c, 12,54c].

Ona wmeHbwynx CLIO acummeTpus pgosepuss ¢ ydyetom a$ uwnam ¢ 6onbwe. [na nonein ¢ HyneebiM
cpedHuM 3HadyeHuem, A pacnpefeneHo no Panewo ¢ 95 %-HbIM [OBEPUTE/IbHLIM WHTEPBA/IOM, oOnpejense-
MbiM [0.225c, 2,715c|. 3TO nokasbiBaeT, HanpuMep, BHYTPEHHIOK HEOMNPeAEeNeHHOCTb MOAsS B  WAeas/bHON
peeepbepalyoHHOli KkamMepe B OTCYTCTBME MPSAMOro 0067ydYeHWs o6opyaoBaHUs Npu  TecTUpoBaHUM 06bekTa
ncnbITaHuiA.

5.2.4  U-o6pasHasa ®MNB

5.2.4.1 Kpartkunii 0630p

Ytob6bl BBecTM U-o6pasHyio Pr1B. y[obHO paccMoTpeTb NPOCTellyo cuTyauuto, B KOTOPOW reHepatop
C KO3(DCOMLIMEHTOM OTpaxeHuss No Bbixody [, HENOCPEACTBEHHO CBA3AH C U3MEpUTesIeM MOLLHOCTH, WMe-
OWMM  KO3hhMUMEHT OTpaxeHua no Bxogy . [Jaxe B uaeanbHOM c/iyyae, Korja Kak reHeparop, Tak K
n3meputesl  MOLIHOCTU OyayT OTIMYHO OTKa/IMOGPOBaHbLI, MNokasaHua wusmepuTensa wowHoctm P, He 6yayt
paBHbl BbIXOAHOW MOLLHOCTW, YCTAHOBMEHHOW Ha reHepatope. Pg. 3TO NPOMCXOAUT K3-3a PacCOrnacoBaHus
BbIXOfa reHepatopa W BXxofa MW3MepuTens MolHocTu. CeAsb mexay P, u Pg 6yaet BbIrnagetb creayto-
LWMM 06pasom

P/Pm=|1-T Ar|?-
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2 .
Tak kak 06bI4HO HEeY06HO oLeHMBaTb KO3thdMLMEHT Koppekuun |1- I, 17|% n3-3a toro, yto:

a) amnantyga u cpa3a BENNYNHbI Fel + HO/DKHbI 6bITb M3BECTHbI BO BCEM MHTEepecywuwiem ananasoHe
4acToT:

b) amnautyaa I' I goctatouHo mana,

KOPPEKUMIO paccMaTpuBaloT B CTaTUCTUYECKOM CMbIC/IE.
Ecim  makcumanbHas  amnadTyga  Be/mduHel M B MHTEpecyiollemM [auanas3oHe 4acToT —W3BecCTHa,
K = [Ifyaxe ¥ asa @ BenuunHsl [ [ npegnonaraetca  paBHOMEPHO pacrnpefeneHHoli B uHTepBsase

or O po 211, TO npou3BONbHasA nepeMeHHasas X MOXeT ObITb CBfi3aHa C I'IOI'IpaBKOVI Ha paccor/iacoBaHne cC
NOMOLLbIO BbIpaXXeHns

X = |1 -Ke>®|2

5.2.4.2 Tpadwmk
®IB X BbIrNAAMT cneayoLwmmM o6pa3om

o¢)= T8 <20>

Zj[x-(1-K)ZJ[(1tK)2-X

ans (1-K)2 <X<(1 + K)2 n g(X) = 0 B npotuBHOM cnyyae OB CcUMMETPUYHA OTHOCUTENILHO OXMAAeMO-

ro 3HaueHusi x = 1 + K2, n craHgapTHOe OTK/IOHEHMe OyaeT paBHO M (X) = J2K . U-o6pasHas ®IB nokasaHa
Ha pucyHke 9.

O6blyHO B OMC npuHATBHI  Norapumuyeckne  efuvHUUpbl, cnefoBaTefbHo,

o6ygetr paBHa 101a(X). ®MB 101p(X) Takke saBnsetca U-ob6pa3Hoil, HO acUMMETPUYHOW B npegenax

6X* =201p4(1+£X). Oxwmpaemoe 3HaveHune 101pa(X) 6yper pasHo Hymwo (0 ab),
6yneT NpubnsnNTeNbLHO paBHO

npon3BoJ/ibHadA nepemMeHHas

n CTaHOapTHOEe OTK/IOHEeHue

20ig(e) _ 6.14K 21)
n

370 NPUBNXKEHNE BEPHO AN N0BbIX NPAKTUYECKUX 3HauYeHuid K ot 0 go 1.

()

(1-xf 1+ I+k)2

PucyHok 9 - U-o6pa3sHasn ¢IB
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5.2.4.3 TlpumeHeHune

MpocTeiillee npakTM4yeckoe MPWIOXKEHWe paccmaTpuBaeT fABa  YCTPOWCTBA, COEAMHEHHbIX BMeCTe
anekTpuyecknm kabenem. CwurHan uvepe3 kabenb OygeT MpoxoauTb OT OAHOrO YCTPOWCTBA — WUCTOYHUMKA, K
[ApYromy yCTporcTBY — NPUEMHUKY.

Mpy n3MepeHnax u3flydaemblx MOMEX MpocTelillee MpakTMYyeckoe MpUWIoOXKeHWe BKIYaeT B ceba us-
MepPUTESIbHYI0 aHTEHHY, COEJMHEHHYIO C N3MEPUTESIbHBIM NPUEMHVKOM kabenem onpeesnieHHoN A/IHbI.

Mpy uCMbITAHMAX Ha MOMEXOYCTOMYMBOCTL MPU  BO3AENCTBUM  M3NyvyaeMblX MOMeEX, npocTeiwas WH-
Teprnpetaums BK/O4YaeT B cebs BbIXOL YCWIUTENSA MOLLHOCTW, COEAMHEHHOrO C W3/ly4yaemoli aHTeHHON Ye-
pe3 kabenb onpeaeseHHoN AVHbI.

N3mepeHne 31eKTPOMAarHUTHbIX W3/lyYEeHUn W UCMbITAHUSA Ha  MOMEXOYCTOMYMBOCTb OB6bIYHO nogpasy-
MeBalT MCMNOMb30BaHWE HEKOTOPOro 4Yucna o6pasuoB 060pyfoBaHWA, BbIMOJHAOWETO pasfesibHble  dYHK-
LMK, KOTOpble [O/MKHbI ObiTb PACMONOXEHbl B Pa3/IMYHbIX MecTax W, cnefosarteflbHO, TpebylT kabenu ans
coefvHeHMA WX BOeAWHO. Tak, Mpu U3MEPEHUAX W3/TydaeMblX MOMeX, W3/yyalollylo aHTeHHY CTaBAT Bbllle
3a3eM/IEHHO M/I0CKOCTU  OTKPbITOW mM3MepuTenbHoi nnowaakn (OUM), B TO BpeMs Kak W3MepUTEsNbHbINA
NPUEMHUK HaxoAMTCA Ha HEeKOTOPOM pacCTosHUM OT Hee. Takke NPy UCMbITAHWM Ha YCTOMYMBOCTb K U3Myye-
HAK aHTEHHy cTaBAT B nosy6esaxoBoii (MBOK) wam nonHocTblo 6Ge3axoBoii kamepe (B3K), B TO BpeMs Kak
reHepaTop CWUrHa/IoB U COEAMHEHHbIA C HWUM YCUAWUTENlb MOLLHOCTM Haxo4ATCA Ha HEeKOTOPOM pacCTOsHWMM OT
Hee, 06bIYHO BHE Kamepbl.

[ns Bcex pa3beMoB MOXHO n3meputb KCBH 0THOCUTENBHO 06LEr0 CONPOTUBEHNS.

) O: Su Sz C_ .
¥ ; , i
—O0—1 (52 Sz —c—

Te- P el

PucyHok 10 - MNprmep cxembl

Ha pucyHke 10 npuBegeH npuvMep 4acTu CUCTEMbl A7A UCMbITaHU/ Ha MNOMEXOyCTonumBOoCTb. [lpepmno-
naraeTcA. 4to uUenn #1 N #2 ABNATCA reHepaTtopoM CUTHasIOB U YCUAUTESIEM MOLHOCTU COOTBETCTBEHHO.
Llenn #1 n #2 coeAnHeEHbI C LIeHTpa/IbHOI YacTbh, KOTOPasi BbipaXaeTcs Yepes CBoOM S-napameTpsbl.

LleHTpasibHas YyacTb MOXeT Ha NpakThke COCTOATb U3 C/IefyIoLUX 3/IEMEHTOB:

- eQUHCTBEHHOrO Kabesns, coegnHsaowero uenn #1 n #2;

- HEeCKOJIbKUX kabenen n Heo6xoaMMbIX Pa3beMOB, KOTOPbIE COEAMHSALIOT Lenu #1 n #2;
- C/IOXHOTO Kackaja kabenein ¢ pasbemaMu 1 atTeHaropamu uim 6e3 Hux.

Mo6oii curHan, npoxopsAwmii mexpy uenamu #1 v #2, 6yaeT nofBepratbCs OTPaXKEHUO U OcriabiieHuto
npuv /1l060M paccorsiacoBaHn UMNeaHcoB. ITWU paccornacoBaHus NoOABAAKTCA Ha rpaHuue:

- Mexay Lenblo #1 1 LeHTpasibHO Lenbio;

- Mexay LeHTpaslbHOM Lenbio 1 Lenbio #2.

KoathchmumeHT Koppekunn ans paccornacoBaHust 6M npefctaBnsieTcs kak

MI=20Ig 1(1 - 1,5, )(1 - T ,S22)- A L.l (22)

rae I, - K03hULIMEHT OTPaXKEHUS Ha BbIXOAHOMY NOPTY reHepaTopa;
I, - KO3(HPULMEHT OTPAKEHUSA HA BXOAHOM MOPTY yCUAnNTens;
BL- KO3(D(HMLIMEHT OTPAXKEHNS HA BXOAHOM MOPTY LEEHTPasILHON Leny;
S22 - kK03(h(PULMEHT OTPAKEHUS HA BBIXOLHOM MOPTY LEHTPASILHON Leny;
§21- k03a(h(hULMEHT NEpefaun LeHTPasIbHOM Lienu.

Kaxpablii  KO3(hULMEHT OTpaXeHUst — KOMM/eKkcHast BennuumHa. OfHako MW3BecTHa TO/bKO amniutyaa,
MoTOMY 4TO crneuudvkauum, npefocTaB/siemMble MPOU3BOAWTENSMU, COLEPXAT TOMbKO 3HaueHwsi KCBH. MMo-
3TOMY HanpsHKEHHOCTb W3/ly4EHHOr0 3/IEKTPUYECKOrO MO WM MOLIHOCTb LEnM He MOXeT 6blTb OTKaING-
poBaHa C WCMOSb30BAHMEM TOYHBIX KO3(PIMUMEHTOB Koppekumn 6M. HeonpegeneHHoCTb M3-3a paccorna-
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COBaHMs nosiBMsSieTCs B CWy HegocTtatka WHdopmaumy o hase KoachgpuumeHToB OTpakeHus. [loaTomy
Hauxyflwasi HeonpefeneHHoCTb opMynMpyeTcss € UCMOJ/Ib30BAaHMEM MakCcuMymMa W MUHUMYMa bM, koTo-
pble BblpaXkaloTcs CIeAyLWMM YpaBHEHNEM, OCHOBaHHbIM Ha (22):

=20Ig[l (|l (lIS oI+ [1Sz2] + Il IS 14 [1S ol +IrlIN IS )] (23)

®MNB 6M onucbiBaeT U-06pasHyto PrB. CraHpgapTHoe oOTkNoHeHWe ®IB 6yaeT BbIMMAAETL Cleayto-
Wwmm obpasom

-6M
<T = (24)

22

Takum 06pasom, cTaHJapTHOe OTK/IOHEeHVWe SBNASEeTCA CTaH4apTHON HeonpefesieHHOCTbID — paccoria-
COBaHVs UMNeAaHCoB.

5.2.4.4 Tlpumepbl BbIYNC/IEHNA HEONPeAENEHHOCTHN

Korga napameTpbl uUenu ykasaHbl B cneuudvkaumMun npous3BoauTeNs, kak nokasaHo B cryvae 1 Tabnu-
Ubl 3, BblYMC/MEHHbIE MPWU WCMONb30BaHMN paBeHcTBa (23) MakCMMymM W MuHUMYM 6M paBHbl 0,626 b un -
0,675 pab coOTBeTCTBEHHO. Torga CTaHOApTHYHO HeonpefesieHHOCTb  BbIYUCIAKT  NpU  MOMOLM paBeHCTBa
(24) n oHa pasBHa 0,46 ab. Ecnu napameTpbl Uenu nNpuBEAEHbI B cneuudukauum npousBoAuTeNs, Kak ykasa-
HO B cnyyae 2 Tabnuubl 3, TO, Kak U B ApPYrom ciydyae, MakCUmMym v MuUHMMyM 6M pasHbl 1,71 b un -2,12
pb cooTBeTcTBEHHO. CTaHAapTHYH HeonpedenieHHOCTb BbIYUCIAKT Tak Xe M oHa paBHa 1,35 gb. PasHocTb
Mexzay abConioTHbIM 3HaYeHneMm MakcuMmyma 6M u MuHumyma 8M  Mana, ecnm 3HavyeHus KoaduuMeHToB
oTpaxeHns Mmasbl. CTaH4apTHYIO HeonpeAesieHHOCTb  U(X,) NPUBNU3UTENIbHO  BBIYUCNAIT Kak B Cliefayio-
LLleM paBeHCTBe

|6M|
wlx) = 11 ansa K <0,3. (25)
°42
Tabnvua 3 - Mpumepsl napaMeTpoBs Lenu
MapameTpbl Cnyvaii 1 Cnyuvaii 2

KoaththnumeHT oTpakeHns I, 0.2 (KCBH =1.5) 0,333 (KCBH = 2.0)
KoadpdpmumeHT oTpakermsi T, 0,333 (KCBH = 2.0) 0.5 (KCBH = 3.0)
S-napameTtp S, 0,056 (-25 ab) 0.1 (-20 gb)
S-napameTp S, 0.032 (-32 ob) 0.1 (-20 ab)
S-napameTp S,, 0,89 (-1.0 gb) 0,89 (-1.0 ob)
S-napameTp S,, 0,89 (-1,0 ab) 0,89 (-1.0 ab)

Ecnn un3mepsieTca  KOIMMUMEHT OTPadKEHWs YCUAWTENs MOLLHOCTM, BK/IOYas kKabesnb, COeaVHSIoLWMA
BXOAHOI MOPT YyCUNUTens, UeHTpasibHass Uenb MOXeT OblTb WUCKoYeHa. B 3Tom criyvae paBeHCTBO (23)
YNpowaeTca K MpUBEAEHHOMY Hwxke Bugy, T. K. S;; W S?2 LEHTPa/IbHON CXeMbl paBHbl HyMo, a S,, U S,i

pasHbI 1:

= 20Ig[l £|I" || |]. (26)
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5.3 MoHATME OLEeHMBaHWI HeonpeaeneHHocTn Tunos A n B

5.3.1  O6wwme ceepeHuns

OueHnBaHuMe CTaHAapTHOW HeonpeeneHHOCTW KnaccudmumpyeTca no Tuny A wnaM Tuny B B 3aBucwu-
MOCTM OT MeTofda oueHkM. OueHuBaHMe MO Tumy A OCYLEeCTBAseTCs MyTeM CTaTUCTUYECKOro aHanmM3a 3Ha-
yeHunii usmepsemMbix BennuuH. OueHMBaHWe NO Tuny B BbINOAHAETCA Npu NOMOLWM APYrMX CPeacTs, OT/nva-
OLMXCA OT oueHmBaHua no tuny A. CTOMT OTMETWUTb, YTO OueHuBaHus no Tuny A n B saBnalTcs B3aumouc-
KTovaowmmy,  MoaToMy npu  3anonHeHun 6GlogkeTa HeonpeaesieHHOCTM Ccpa3ly CTaHOBWTCA SICHO, eCTb /n
BKMaf 8 HeonpedeneHHOCTb OT OLEeHMBaHWA OfJHOrO uau Apyroro Tuna. [na paspaboTks CTaHAapToB Knac-
cudorkaLmoHHas cxema TunoB A n B He siBnsieTcs npobaemaTnyHoii.

Ewe ogHa BaxHas knaccudukaums OTHOCUTCA K XapakTepy MOrpewwHoCT W3MEPEHWA: MNOrpeLlHoCTb,
KOTOpass B MOBTOPHbIX W3MEPEHWUSX OCTaeTCA HEW3MEHHOW WM MeHsieTca B MpeAckasyemom  (Oxugaemom)
HanpaB/ieHNN Ha3blBalOTCA CMCTEMaTMYeCcKo norpewHocTblo. C  ApYroil CTOPOHbI, MNOrPeLlHOCTb, KoTopas B
MOBTOPSIOWMXCA  U3MEPEHUAX  M3MEHsieTCA  HemporHo3vpyemo,  HasblBaeTcA  C/ydaliHO  MOrpeLuHOCTbIO.
Knaccudukauma norpeliHocTeli Ha cucTemaTMyeckve W cfyvaiiHble, COBEpLUIEHHO MPOTMBOMOMOXHAS TuUnNam
A un B, TpebyeT 064yMbiBaHUsA, Tak Kak OTCblIaeT KaXAOro K OnbiTy dm3myeckoro mupa. [pyrvue onpegene-
HUS CUCTEMAaTUYeCKUX W CryyaliHbiX MNOrpeLlHOCTeil JonyckaeTcsa fgaBaTb WCXOA4A M3 cnocoba KX OueHuBa-

HUNA (T.e. Ha OCHOBaHUA ,D.eVICTByPOLLI,VIX onpe,u,eneHw‘/'l). Cucrtemarmyeckass MoOrpewHocTs — 3TO0 pas3HOCTb
cpegHero 3HadeHusa, KOTopoe MOXeT ObITb nosay4yeHo wus3 6ECKOHEYHOro yucna V|3mepeH|/||7| O,D,HOVI n TO Xe
M3MepﬂeMOI7l BE/IMYNHbI W 3HAYEHUS 3TOMA Mamepﬂemoﬁ BE€J/INYNHbI. CnyanHaﬂ norpewHoOCTb — pPas3HOCTb

N3MEpPSIEMOr0 3HauYeHWs U CcpedHero, KoTopoe OyfeT pe3ynbTatoM OGecKOHEeYHOro u4ucna W3MEpeHuin  3Toi
n3MepsiemMoli BesMuMHbl. B 060Mx cniydYasx UW3MepeHUs OCYLLECTBAAKT C  MNOMOLbI0 OAUHAKOBbIX METOAUK
NU3MEpPEHUiA, OAUHAKOBLIMU OMepaTopamMu, OfMHAKOBbIMW U3MEPUTE/IbHbIMW CUCTEMaMK, B OAUHaKOBbIX pa-
604MX YC/IOBMSAX, B OAHOM MECTE W NPV BbINOSIHEHWM MOBTOPSEMbIX W3MEPEHUA OAMHAKOBbIX WM MOXOXMUX
06BLEKTOB B TEYEHME KOPOTKOrO NPOMEXYTKa BpeMeH (MOBTOPSAIOLLMNECS YCTOBUS).

OueHka CUCTEMATUYECKON norpewwHocTn TpebyeT Hanmums CTabubHOCTU  WCXOAHOW  BEMUYUHBI,  ANS
KOTOPO W3BECTHO, 4YTO €€ OTK/IOHEHME OT HEW3BECTHOTO 3HAYEeHWs W3MEPSIEMOI BEMYMHBI  anpuopy Masio
OTHOCUTE/IbHO OLEHKM CUCTeMAaTMYeckoid norpewHocTn (cM. npumedaHue 1). 3To 06bl4HAs npakTvka npu
KambpoBke o06opyaoBaHMsA. PaccmoTpum  ciydyaid, rae  CTaHAapTHbIA  MCTOYHMK  BbICOKOYACTOTHOrO — Hanps-
XEHNS UCNoMb3yeTcs [N Ka/IMOpOBKM MpueMHuka. lcxogHoe 3HavyeHvne ammuTyabl HanpshkeHus  AO/DKHO
OTIMYaTbCA OT (PAKTUYECKOro 3HayeHUs MNPOM3BOAMMOIO WCTOYHUKOM, MeHbLUe, 4YeM Ha MNorpewHocTb npu-
eMHuKa (T. e. BbITb BENMYNHOW OQHOIO NOpPsSAKa), ykasaHHyo B cneumdmkaumm npubopa.

B npuHUMNe, oOUeHKa CUCTEMATUYECKMX W C/yyaillHbIX MNOrpellHocTeil Tpe6oBasna 6bl  BbIYWCIEHUS
cpedHero 3HayeHuss GECKOHEYHOro uYucna usMepeHuin. Ha npaktuke uuciio mamepeHuidi N JO/MKHO 6bITb  [0-
CTaTO4YHO BENIMKO, 4TOObI OTK/IOHEHWE MeXAy CpeAHuM 3HavyeHnem Bbl6opkM M3 N UM3MepeHuin n Toro xe
3HayeHus1 AN 6GECKOHEYHbIX W3MEPEHWIt ObII0 Maslo C YYETOM OLEHKM CUCTEMATUYECKUX W CAyyalHbIX Mo-
rpewHocTein (cMm. npuMedvaHne 1). OTO OTK/IOHEHWE MOXET ObiTb O0XapakTepPU30BaHO KaK 3KCMepUMeHTaslb-
HOe CTaHOapTHOe OTK/IOHEHWE CpefHero 3HayeHwsl, KOTOPOe YMEHbLUAeTCsa MNpPonopLOoHanNLHO 1/In npwu
Bo3pactaHun N.

MpumeyvaHne 1 — T1OBTOPEHWE aprymMeHTOB MPUCYLLE OLEHMBAHUIO Kak CUCTEMAaTUYECKUX, Tak U cnyqa|7|-
HbIX HOFpEMHOCTeﬁ.

MocnenywLnin TEKCT CBSI3aH C HeEOMpPefefIeHHOCTbl, a He C MOrpeliHoCTsIMW, UM TOBOPUT O Heonpege-
NEHHOCTSAX, MPOMCXOAALMX UM3-3a CUCTEMATUMYECKMX WM  CllyyaliHbIX 3h(IEKTOB, a He O CcucTemMaTUyeckmx
WA CnyyaiiHbIX NOTPeLUHOCTSIX. HeonpegeneHHOCTb CBs3aHa C BEPOATHOCTbIO, B TO BPEMS Kak MorpeLu-
HOCTb CBsi3aHa C [AeTepMMHU3MOM. K OLeHKe HaAeXHOCTU W3MEepeHWin ropasgo yaobHee MPUMEHSATb BeEPO-
ATHOCTHbIA NoAxoA, a He [eTepMUHUPOBAaHHbIA. Tem He MeHee, OMepupoBaHWE TepMUHAMK MOrpeLuHOCTEl
yacto OblBaeT MOME3HO, MOCKOSIbKY OHWM OMUPAKTCA Ha 3HAYWTEsIbHBIA OMbIT. Kpome TOro, XapakTepucTuku
CPeACTB W3MEPEHUd AaHbl B TepMMHAX TOYHOCTU WX M3MEpPEeHWid, KoTopas sBAsieTCs KoMOMHaumeld npaBusb-
HOCTM W3MEPEHWUIA, TECHO CBS3AHHOW C CUCTEMATUYECKMMMU MOrpeLHOCTAMU, W TOYHOCTU W3MEPEHWIA, TecHO
CBS13aHHOW CO CyYaliHbIMV MOTPELUHOCTSIMM.

WHorga ofHa M Ta Xe MNOrpelwHoCTb B 3aBUCMMOCTM OT OOGCTOSITENILCTB MOXET ObiTb KnaccuduumpoBa-
Ha Kak cucTemMatMyeckass WM cfyvaiiHas. Hanpumep, NOrpewHoCTb ammuTyAbl MPUEMHMKA Ha  (hUKCUpo-
BaHHOI 4acToTe MOXeT OblTb KnaccuduuMpoBaHa Kak cucTematuyeckas, T. K. MOKasaHusi He MeHsoTCcs npu
MOBTOPHOM M3MEpPEeHUM Ha Toli Xe uvactote. OAHAKO 3Ta Xe MOrpelwHoCcTb aMnauTyabl NpUeMHMKa NposiBNsA-
€TCA Kak c/yyaiiHasi BO BCEM YaCTOTHOM Anana3oHe NPUEMHMKA, Tak Kak NPOU3BOIbHO MEHSIETCA Npuy nepe-
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Xo4e OT OAHOW 4acToTbl K Apyroi. PaspaboTumk npuemHuka 3aTtem onpegensieT npegen norpewHocTn (He-
onpefesieHHOCTM). B KOTOPOM C/lyyaiiHasi 4vacTtoTa onpefensieT MOorpellHocTb, OrpaHWYeHHyld BO BCEM Ya-
CTOTHOM Aumana3oHe MpuveMHuKa. HeoAHO3HAYHOCTb CUCTEMATMYECKO W caydvaliHoW  Knaccudmkaumm  sBnsi-
eTca OfHOW u3 NpUYMH AnA BBeAeHust knaccudpukaumm TvnoB A u Tuna B. [lo3ToMy, HeonpegeneHHOCTM
knaccudmumpyeTcss B COOTBETCTBUM C MNyTEM, NPW MOMOLLM KOTOPOrO OHW OLEHEHbl, @ He B 3aBUCMMOCTM OT
UX Npupoasl.

MpumMmeyaHne 2 — 3TO BEPHO, ECMM WUCTOYHWK CTabW/IeH M CO3faeT CUrHasl, aMmi/iuTyga KOTOpOro HaMHOro
60/1bLLE, YEM YPOBEHb LLIYMa NPUEMHUKA.

5.3.2 OueHrBaHWe CTaHJapTHOW HeonpeaeneHHoCTM no Tuny A
OueHvBaHne no Tuny A COCTOMT B ONpefenieHny Hawnydleli OUEeHKM ( BenuuuHbl Q ¥ cTaHjapTHOW

HeonpefeneHHoCTM MyTem  CTaTUCTMYECKOTO aHa/n3a BbIGOpPkM N MOBTOPSIOWMXCA  MOKasaHuii  Q,, rge

/=1,2..... N. Hannyuwwas oueHka BblpaxaeTcs CpefHUM apuMeTU4eckmM 3HauyeHnemM Q nokasaHui

Q= (27)
E

B TakoM cnyvae q = Q.

HeobxoaMMo OTMETUTb, YTO 3arfaBHyw OykBy, B AaHHOM npumepe Q, B OAHO M TO e BPEMS WCNOSb-
3yH0T 34eCb A5 0603HAYEHMSI:

a) Ha3BaHWs BENINYUHDI;

b) yHMKanbHOro, XOTSl 1 HEM3BECTHOTO 3HAYEHNSA BESTMUUHDI;

c) nto60ro NPOM3BOLHONO 3HAYEHNS, CBA3AHHOMO C 3TOW BEMMUMHON.

3HauyeHUss MOryT OT/MYaTbCA B 3aBUCUMMOCTM  OT  KOHTeKcTa. CTpouHyl OykBy WCMOMbL3YWT  Ans
HaunyyLlei OLEHKN BEMMYMHDI, CNELOBATENLHO, ( SBNAETCS HauyuLweli oueHKon Q.

Mepa gucnepcum ciyyaliHblX 3HavyeHuiA Q, B OKpecTHOCTM Q 3ajaHa 3KCNepuMEHTa/IbHbIM — CTaH-

LapTHbIM OTK/I0HeHnem s(Q,):

m <28>

OKCNEPYMEHTA/IbHOE  CTaHZAPTHOE OTK/IOHEHWE PaBHO CPeAHEKBaApPaTUYHOMY 3HAYEHWHD  OTK/IOHEHWi
Q, or Q. MpuHMMAKT, 4YTO MOKAa3aHWs HE3aBUCUMbI; MO3TOMY HET MpUYMH MojaraTb, YTO MeXAy HUMMK Cy-

LLeCcTBYeT 3HauuTeNbHaa cBA3b. CpegHee 3HAYeHMe KBaApaTOB BbIYACAAKT C MOMOLWbLO AeneHna Ha N -1

BMeCTO fenennsa Ha N . OTOT Bbl6oOp MOXeT ObITb onpasBfaH HECKOSIbKMMU aprymeHTamu. Bo-nepsbix, Auc-

nepcusi He MOXeT ObITb OLEeHeHa uCXoAsa W3 OAHOIo mnokasaHus. Kak cneficteve, ecnu MblTaTbCA OLEHUTH

ypaBHeHve (28) B cnydyae N = 1. TOo OygeT nonyuyeHa HeonpegeneHHocTb Buga 0/0, a He owwnboyHOoe Hyne-

BOE 3HauyeHue, noslydeHHoe 3ameHoli N Ha N-1 B ypaBHeHuWM (28). BO-BTOpbIX, 4YUC/O HE3ABUCUMMbIX OT-
N

KTOHEeHUIA paBHo /V-1, Tak kak ucxoas us ypasHeHus (27), -Q) = 0. NMoatomy npu genexHum Ha N
/=1

MOXeT ObITb noslydyeHa 6osiee ONTUMUCTMYHASA oOueHka aucnepcuun. Yucno v = JI/ —1 Ha3biBaeTca 4nUC/IOM
cTeneHeli csobogpl. OAHY cTeneHb CBOGOALI COMKCMPYIOT nyTem BbliGbopa cpedHero apudMeTMyYeckoro B Ka-
YecTBe LEHTPa/IbHOrO 3HAYeHWs L7189 BblYMC/IEHUS OTK/IOHeHWs. B obwem cryyae uucno cTeneHeil cBobogbl
— 3TO pPa3HOCTb 4ucna He3aBUCUMbIX nokasaHuii 1M umucna napameTpoB, NOJIy4eHHbIX Ha OCHOBE nokasaHui.
HeobxogMmMo OTMETWUTb, 4YTO €C/M  AUCNEPCUID  BbIYMCIAIOT OKOJI0 3HAYeHWsl, KOTOpoe He Obl10  NoJy4YeHo
nytem o6beauHeHUs BbIGOPKM MOKasaHWii (Hanpumep, 3HaYeHusl, MOJIYYEHHOTO W3 YCPEAHEHUs reHepasbHON
COBOKYMHOCTU [aHHbIX, WAU 3Ta/IOHHOr0, WM U3BECTHOrO 3HayeHus)), 6onee uenecoobpasHbiM OyaeT Aene-
HMe Ha N, a He Ha N -1 NOTOMy 4YTO HMKaKas cTeneHb CBOOOAbI He hukcMpoBaHa BbIGOPOM LEHTPASILHOIO
3HayeHus, n v -N.

ApudhmeTnyeckoe 3HaueHve BblGOpkM N cnydyaiiHbIX 3HAYeHWid Takke $SBAAETCA C/yyailHbIM - 3Have-
HYeM. 3TO 03HaYaEeT, YTO EC/M BbIYUCNAIT apuhMeTnYecKoe 3HaYEeHNe Kaxaoi BbIGopkn M, Nony4yeHHo
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13 N cnyyaliHbIX NoKasaHuiA, TO NoAyYeHbl M 3HAYEHWUI , [=1,2. e, M. KOTOpble MEHSIIOTCA CIy4anHo.

OueBunAHO, 4TO Yem 6onblue N. TeM MeEHbLUE OTKIOHEHUE (B CpeAHeM) cpeau 3HadeHuin Q. . Hanpumep.
-
4TOObI OLIEHWTb AMCNEPCUIO 3HAaYeHU Q. BOKPYT OCHOBaHus obLiero cpefHero Q = —, fgonyckaertcs

MCMNO/b30BaTb YpaBHEHMe (28), 4TOObI NONYUNTb

_ 1 M =2
s|Q)=]—)(Q;-Q) . (29)
(@) M—1j§( J )
MoxeT 6bITb nokazaHo (cM. [7]). uto » $(Q). rge s(Q) — 3KcnepMMeHTanbHOE CTaHdapTHoe
OTK/IOHEHWE CpeaHEro.
- 1 N —_2
Q)= ——> [Q -Q (30)
( ) N(N—1),—§( g )
nnm
=y_ s(Q)
s(Q)=—= 31
(@)=—7 @

rae —Ko/IMuecTBEHHOEe ONMcaHune pacnpeaeneHns sHaveHnini Q B okpecTHocTu Q.

Ecnm M 6onblioe, Kak 3TO nogpasyMeBaeTCsi B paBeHCTBe (29). TO 3SKCnepuvMeHTalbHOe CcTaHaapT-
HOe OTK/IOHEHWE CpEeJHEro MOKas3biBaeT OLUEHKY OTK/OHEHWS MexXay cpegHum Bbl6opku JI/  HabnogeHunin n
cpegHuM 6GeckoHeyHoro umcna HabnwgeHuin. PaBeHcTBO (30) OveHb MOME3HO, MOTOMY 4TO OHO Jonyckaet
Heobsa3aTeNnbHOCTb M BbIGOPOK M3 N HabnogeHwn kak B ypaBHeHuM (29) Ans Toro 4Tobbl OLEHUTb Hadex-
HOCTb CpedHero 3HayeHus BblGOpkM U3 N HabGNOLEHWA, W CTAaHOBUTLCS BO3MOXHbLIM OMUPATbLCA Ha OAHY
BbIGOPKY.

PaBeHcTBO (31) TpebyeT HeKOTOpbIX kOMMeHTapueB. C Bo3pacTaHMem N OueHKa Aucnepcuy cry4ai-
HbiX HabnogeHnii s(Q), koTopass Toxe SBASETCA C/y4YalHOW, uMeeT TeHAEHUMI CTaHoBUTbCA 6onee

6onee HagexHoi. MoxeT 6biTb nokazaHo (cMm. [7] n PykooactBo ISO/IEC 98-3, npunoxeHue E), yto OTHO-

cuTenbHas  aucnepcus  s(Q,) npumepHo paBHa  "2(/V-1) npu  JUA3%(cm.  npumevanve 1). CnepgoBa-

TenbHo, s(Qy) cTpemutcs K KoHcTaHTe npu N, cTpemsilieMcsi K 6GECKOHEYHOCTU, U CTPEMUTCS K  HyJIio.

Takum 06pasoM, CTaHZapTHOE OTK/IOHEHWE 3KCNEePUMEHTA/IbHOTO CpeAHero MOXeT OblTb  YMEHbLUEHO YBe-
NINYEHMEM uYuCna W3MepeHuid. 3TO fJaeT [0BOMbLHO O4YEBUAHbLIA  pe3ynbTar 6narogapsi ToMy hakTy, 4TO
cpegHee N HabNOAEHWA CTPEMUTCS K KOHCTaHTe npu yBenuueHun N. MeHee 04eBMAHO TO, 4TO Aucnepcust

CpeAHero ymeHbLLaeTcs NponopumoHansHo 1/V/V.

MpumevaHne 1 — To xe camoe BepHo Ans $ (a) 6narogaps paBeHcTBY (28). Takke OTHOCUTENbHAsA AUC-
nepcusi pasHa 76 % npu N = 2 (cm. PykoBoacTeo ISO/IEC 98-3, MNpunoxeHue E, Tabnuua E.1).

BaxHas pekomeHZauusi: He cfiegyeT nyratb 3KCMEPUMEHTa/IbHOE CTaHAAPTHOE OTK/IOHEHWE CO  CTaH-
JApPTHbIM  OTK/IOHEHWEM  3KCMEepUMEHTa/IbHOTO  cpedHero. OHM  NpeAcTaBnsioT co6oii  oT/Myatomecs Benu-
UMHbI, WCMOJSIb3yeMble A1 OTBETA Ha fABa abCOMIOTHO Pas/IMYHbIX BOMpoca. OKCMNEpPMMEHTa/IbHOe CTaHAapT-
HOe OTK/IOHEHWEe MOXeT O6blTb WCMOMb30BAHO AJ1s1 OLUEHKVM MOBTOPSIEMOCTU W3MEPEHWIA WM BOCMPOW3BOAW-
MOCTW MW3MEPEHWIA, TaK Kak OHU SIBASIOTCA BEUYMHAMMK, HaMNpaB/ieHHbIMU Ha OfMucaHue BO3MOXHOCTEN
cpefcTBa u3MepeHuii umnu  meToda, o6GecrnedvBaloLWIMX XOpollee CcorflacoBaHue pesynbTatoB. [loBTopsie-
MOCTb W3MEpPEeHWii WA  BOCMNPOW3BOAMMOCTL MW3MEPEHWIA He [A0/KHAa 3aBuceTb OT uucria N MoBTOPsSeMbIX
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NU3MEepeHUiA, KOTOopble BbIOMpAKOTCA 478 WX OLEHKW, Kak ecnu Obl Mpy UCMOMb30BaHWM CpefHero akcnepu-
MEHTa/IbHOrO CTaHOApPTHOrO OTK/NOHeHWsA. He oxupaeTtcs, 8 4acTHOCTM, 4YTO OHM OByayT YMeHbLlaTbCa npu
yBennyeHun N. C [gpyroil  CTOPOHbI, HEOoNpeAesieHHOCTb CcpefHero  apudMeTUYecKoro Ccepun  nokasaHui
06bIYHO yMEHbLUAETCA NPV YBE/IMYEHWN [JIMHbI CEepuM, W OHa COOTBETCTBYIOLLE OMNUCLIBAETCHA 3IKCNEPUMEH-
TaNlbHbIM  CTaHAAPTHbIM  OTKNOHEHVWeM cpegHero. B obuwem, BbIGOp Mexay 3KCneprMeHTaslbHbIM CTaH4apT-
HbIM OTK/IOHEHVWEM W 3KCNEPUMEHTASIbHbIM  CTAHAAPTHbIM  OTK/OHEHVWEM CPefHEero nNpOAMKTOBAH MPUHATON
N3MEPUTENBHON MOLENBIO.

OKCnepumeHTaslbHOEe  CTaHAApPTHOE  OTK/IOHEHWE WKW 3KCMEePUMMEHTasIbHOEe  CTaHJapTHOEe  OTK/IOHEeHue
cpegHero SABNSATCA HEO0OXOAMMbIM LLIArOM, HO HE KOHEeYHbIM pe3y/ibTaTOM OLEHKU HeonpeaeneHHocTn Tuna
A. [eicTBATENBHO, Mbl TOBOPW/N O HEHAAEXHOCTWN 3KCMEPMMEHTaIbHOrO CTaHA4ApPTHOrO0 OTK/IOHEHUs, O0CO-
GEHHO ecnvM uncno nokasaHuin N mano. Hanpumep, npu JI/= 10, T. €. OTHOCUTENbHO OOMNbLLIOM 4MCE MO-
BTOPHbIX M3MEPEHWI, OTHOCUTEbHAA Ancnepcurs 3Toro napameTtpa byaeT okono 24 %.

Fopa3go npegnovtutTesibHEE WMETb 3HAYEHWEe HeonpefesieHHOCTW, KOTOpOoe MOXHO 6bi10 6bl  cuuTathb
TOYHBIM OS5 BCEX €ee MNoc/Aefyllmx WCnosb3oBaHWi. B camom pgene, wHTepnpeTauuss HeonpeneneHHOCTU
60nee KOHKpeTHas, BbluMCNeHWs ee nerdye (CM. npuMmevaHve 1), M BbIOOp cornacyeTcs € pesynbTaTom oue-
HVBaHUA NO Tuny B. rae BbluMCNeHVWEe pe3yfnbTaTa OUEHKM He SABNAeTCS HeonpegesneHHbiM. LleHow TouyHocTu
SIBNSETCS  HECKONbKO  6onbluee  3HayeHMe HeonpepeneHHoctn. Ecnm Q  npuaepxuBaeTcss  HOPMaslbHOM
®rMB, TOrga W 3KCNEPUMEHTasIbHOE CTaHAapTHOE OTK/IOHEHME, W  3KCMEPUMEHTa/IbHOE CTaH4apTHOE OTK/O0-
HeHne cpefHero yBesmMyaTCs Ha COOTBETCTBYWOLWMI KoadpduumeHT r|(v) > 1, 4To6bl MNONYYUTb OLEHMBaHWE

CTaHJapTHOI HeonpeaeneHHoCTU no Tuny A u(Q,):

"(Q) = n(v)s(Q) (32)

n oueHnBaHmne CTaH,ﬂ,apTHOVI HeonpeaeneHHoCcTn cpeaHero no tuny A u

(33)
rge
[
6,48 v=1
n(v)] 220 v=2 (34)
Y v23.
v-2

Bbibop 3HaueHuii t|(v) ana wHTepBasia 1< vi99 (1. e. 2£/VEIOO) nokasaH B Tabmuue 4. (1) un

T|(2) —uucnoBble 3HauYeHWsi, nonyyeHHole kak *0.025 0)/*0,025 (*) " *0.025(2)/*0.025(°°) COOTBETCTBEHHO.

fp(v) aBnaetca BepxHUM KpuTUYeckum 3HadeHvem f-®MB CrblogeHTa € ( CTeneHssMu CcBOOOAbl, COOTBET-
CTBYWOLIMM BEPOSATHOCTM p Ha kpaw. [eiictButenbHo, *0.025 (1)S 12,71 mn ?0025(ac) = 1,96, cnepoBaTtesibHO,

*0.025 (1)/*0.025 (°°) = 648 - Nanee *0.025(2) = 4,3°. noatomy *0,025 (?)/*0,025 (*) = 2.20. 3HauyeHne BeposT-

HOCTM p CBfI3aHO C BEPOSATHOCTbID OxBaTa P. KOTOpyl NpUHMMAOT A7 OKOHYaTeSIbHOro OMnucaHWs  He-

onpefeneHHocTu, T. e. p :2 (Hanpumep, P = 0,95 nogpasymesaeT p = 0,025). MNpwu J1/r3 nonyyaetcs
He3aBVCUMMO OT 3HaYeHUs p.

MpumeyaHne 2 — Takoil noaxof MO3BOASIET M36aBUTLCA OT KOHUEenuuu 3(hgeKTUBHbLIX CTerneHein cBoboabl
1 ncnosb3oBaHus chopmybl Beny-CattepcBaiita (cMm. PykoBoacteo ISO/IEC 98-3, npunoxeHue G).
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Tabnuua 4 — 3HaueHust koadhpuLmMeHTa pacluMpeHws r|(v). KOTOpPbI NPUBOAUT CTAHAAPTHOE OTK/IOHEHME K Tuny
A cTaHfapTHOI HeonpeaeneHHoOCTU

v 1 2 3 4 5 6 7 8 9
n(v) 6.48 2,20 173 1,41 1,29 1,22 1.18 1,15 1,13
! 10 11 12 13 14 19 29 49 99
n(v) 1,12 1,11 1,10 1,09 1,08 1.06 1.04 1.02 1,01

CTaHgapTHas HeonpegesneHHoOCTb TWnNa A W cTaHfapTHas HeomnpeaeneHHoCTb CpeaHero Ttuna A sBAs-
t0TCS pe3y/ibTaToM OLEHKM TUNa A cTaH4apTHOW HeONpPeAeIEHHOCTW.

Mpumep 1

OueHka 1 npoBepka MOBTOPSEMOCTMW u3MepeHuil. CTaausa OUEHKW: OLEeHWBalT HENOBTOPAEMOCTb
(Hanpumep, exerogHo) C MOMOLb dopmynbl (32) nyTem 06befuHeHVss OTHOCUTENbHO 6onbworo yucna N
He3aBUCUMbIX MokasaHuii (Hanpumep, N*10) ana nonydeHns u (O,). CTagna nNpoBEpPKU: BOCNPOU3BOAM-

MOCTb MOXET O6blTb ObICTPO NpoBepeHa (HanpuMep, EXEeMEecAYHO) C MOMOLLbI0 ABYX MoKasaHuii Qi n Q,.
NOMyYEHHbIX NPV WCNONb30BaHWM OAMHAKOBbIX MPOLEAYP W3MEepeHusl, HacTPOiNKM W OAMHAKoOBOro 06opyaoBa-
HUA, MpuMeHsaeMbIX 1A onpegenedua u(Q). Ecim [QFQ,> 1,96-72 u(Q,), TO MOXHO yTBepXaaTb C Be-

POSTHOCTbIO OWWMOKN MeHee 5 %, 4TO M3MepeHue, MPUBOJSLLLEE K paHee oLeHeHHoi aucnepcum u(Qj), npo-

BOAWMIOCbL He Mpu Tex e YCNoBusx nosTopsemocTw. lpegmeTom (06beKTOM) 3TOro npumMepa MoOryT
OblTb BblOpaHbl TOK, MOJaBaeMblli C NOMOLLb faTuuMka OOLEMHOFO TOKa, MUKOBOE 3HAYeHWe 31eKTpocTa-
TWYECKOro paspsja, Bpemst HapacTaHusa UMMy/bca TOKa KOPOTKOro 3amblKaHua U T. [.

MpumveyaHne 3 — PasHocTb Q, -Q, COOTBETCTBYET HOpPMasibHOW ®rIB, € OXWMAAEMbIM  3HAYEHVEM,

paBHbIM O 1 cTaHAAPTHLIM OTKIOHEHWEM 77-u(Q,).

Mpumep 2

OueHrBaHNe OAHOPOAHOCTW MOAA B MAOCKOCTWU ogHopogHoro nons (MOMM) npy ucnbiTaHuM Ha ycToW-
YABOCTb K W3ly4aeMoOMy 3/1eKTPOMarHuTHOMY Mo/, onucbisaemomy B |IEC 61000-4-3. HeogHOpOAHOCTb
nonsi MOXeT OblTb OUEHeHa C NOMOLLbI ypaBHeHus (32). Tak kak amnauTyga Mons ABASeTCHA MNONOXMTEeNb-
HO BEeNMYMHOW C 6OMbLIOA Aucnepcuein, pe3ynbTaT BbIUMCIEHUA O6bIYHO BblpakaeTcss B OlapKeTe He-
onpefesieHHoCTM C  WCMO/Ib30BaHUEM JIOFapUIMUYECKUX eAauHUL,. Y[o6HO npeobpa3oBbiBaThb pe3y/bTaThbl
namepeHuin nons ns B/m B gb (B/M), 4TO6blI BbIMUCANTL AMCNEPCUID 3HAYEHWI, BblpaXeHHbIX B A6 (B/M), ans
nosydeHns pesynbTaTa B feynbenax.

5.3.3  OugeHuBaHue cTaH4apTHOM HeonpeaeneHHoCcTn no Tuny B

Bo MHOrMMX cnyyasx fyywas oueHka 1 ctaHfapTHas HeonpeaeneHHOCTb Be/IMUNHbI

Mony4yalTCas He C MOMOLBI CTaTUCTUYECKOTO aHamsa BblIGOPOK HabAwAeHWi, a npu  1Cnosib30BaHUU
[JOCTYNHON WHopMauMy O 3HAYEHUsX, KOTOpble MOTyT AOCTUratbCs TeMu Xe BenuyuMHamu. Vmverowascs
MHOpMaUMs MOXET COCTOSATb M3  crneuudmkauum Cpeacts W3MEpeHuii Npov3BOAUTENs, OTYETOB O Kasnb-
pOBKE, TEXHWUYECKUX MPUMEYaHWn W ykasaHWin N0 NPUMEHEHWUIO, HAy4YHOW NMTepatypbl, nNpefbigyLiero onbita
(B TOM umncrie 3anvcu faHHbIX).

Hanpumep, W3BECTHO, YTO WHCTPYMEHTa/IbHas MOrPewwHOCTb NPUEeMHMKAa, COOTBETCTBYOLWEro Tpebo-
BaHuAM CISPR 16-1-1. ana CuHYCOMAA/IbHOTO HarnpsxeHus p[o/xHa ObiTb B npepenax *2 ab. Tem cambim
YCTaHOBNEHO, 4TO npegen (UM [ONyckaeMoe 3HauvyeHWe) MOrpeLlHoCTY MPUEMHUKA [OO/MKHO OblTb 2 Ab.
HensBecTHa hakTmyeckas WHCTPYMEHTa/IbHas MOrPEHOCTb HAa KOHKPETHOM 4acToTe W Npu  KOHKPETHbIX
HacTpoiikax MnpueMHVKa, HO W3BECTHO, 4YTO 3TO. 6Ee3yC/I0BHO, rpaHuWua AOonycTUMOro wuHTepBana. OueHuBa-
HWe HeomnpegeneHHoCcTM no Tumy B cocToMT B TOM, 4YTO MOFPELHOCTb W3MEPEHWU SIBNSETCS C/y4YailHOW Be-

nuuvHol  E. npuHumarowledi 3HadeHus B gonyctumom wuHtepsane (E.i..E..). B npumepe E_, = -2 ab, a

E., = t2 Ab. C pauuoHanbHO/i TOukn 3peHns Gonee BeposiTHO, YTo E GyaeT Gmwdke K LEHTpY AoMycTUMO-
ro WHTepBasia, 4YemM K ero rpaHvuaM. Bonee KoHcepBaTMBHblE MPEANOSIOKEHNS MOKasbiBalT, 4YTo E paBHO-

MepHO pacnpefensieTcs B [JONYCTUMOM UWHTepBasie. 3TO MPeAnofiokeHWe BbiGMpaeTcss 6Gofiee  4acto, Mo
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KpaliHeil mepe, ecnM HeT Bo3paxeHwuii. B o6WMx 4YepTax 3HadeHnsa E pacnpegeneHbl Ha [AONYyCTUMOM  WH-
TepBasie B COOTBETCTBMM CO CTATUCTUYECKMM pacnpefesieHneM, KOTOpoe COOTBETCTBYET [JOMyCTUMOW WH-
opmauum. B npumepe npuemHuKa, ecnvm paccMaTpuMBaeTCs KOHCepBaTuUBHas Touka 3peHus, ®rB  norpelu-
HOCTW SIBNSIETCA KOHCTAHTOW, OT/IMYHOW OT HyNnsi BHYTPU [OMYCTUMOrO WHTEpBasia, WM paBHA Hy/Ml0 BHe ero.
Takaa ®IMB HasbiBaeTcA MNPSAMOYrofibHOM WM  paBHOMEpPHOW. B NpoTMBHOM crydyae MOXeT OblTb BblopaHa
TpeyronbHass ®lB, ecnn ecTb Yyb6eauTeNbHble [AoKasaTesibCTBa TOr0, YTO 3HAYEHUS CKOHLEHTPUPOBAaHbI B
OKPEeCTHOCTU LieHTpa UHTepBasa.

OTU  NOMOXEHNA OODBACHATCSA Ccriefyolweid Matematudeckoir chopmynoli. CTaTucTudeckoe pacnpege-

NeHve norpewHocTy onvcbiBaeTcs OB a(E), koTopasi MOXeT 6bITh onpejesieHa Kak

Pr(E < E <E + dE) = g(E)dE. (35)

roe Pr(E <E <E~dE™ — BEpOATHOCTb Toro, 4to E nexut mexay E n E + dE , 1 dE — 6eckoHeuHo Ma-

Nblii vHTepBan. ®yHkumsi A(E) siBNSieTCA M/I0THOCTbIO, MOTOMY UYTO OMKUCHLIBAET BEPOSTHOCTb, MPUXOASLLYHO-

CA Ha 6ecKoHeYHO Masblii WMHTepBasl MOrpewHocTn. B TakoM cnyyae eauHuua u3MepeHuin ®MNB  sBnsieTcs
06paTHoli K eMHMLLAM U3MepPEeHUiA BennunHbl E (BEpoATHOCTL — 6e3pasmepHasi BeIMUMHA).
®IlB nmeloT criegytowime obLime CBONCTBA:

g(E)sO ans nwboro E; (36)

Ig(E)dE = 1 WHTerpas No BCEM BO3MOXHbIM 3HaueHnsM E . (37)

B npumepe, npuBeaeHHoOM Bbiwe, j g(E)dE = 1. B 06wumx yeptax uHtepsan (E,;,.E,,,) BKIOYa-

max.
eT B cebs 60/1bLUYI0 YaCTb P BO3MOXHbIX 3Ha4YeHuii E, rae 06bIuHO p -1 unu p - 0,95, cnegoBaTenbHO

E

j g(E)JE=p (38)

Ernn

CeoiictBO (37) nO3BOMSIET MOMYYUTb MaTemMaTMyeckoe BblpaxeHne npsimoyrosibHo ©®rMB. [eiicTBu-

TEeJIbHO, TakK KakK njowanb NpAMoyrosibHmkKa eamHnyHa v wmpmHa oCHoOBaHMA paBHa Emax 'Emjn' TO €€ Bbl-
cova pasHa ¥(Enax — Emin) - B Cnyuae TpeyronsHoi ®MB wnpnHa 0CHOBAKMA ONATL PABHA Enay ~Emin . @
BblcOTa B 3TOM cfiyyae pasHa 2/(E ., -E..)-

C yuyeToM 3HaHus OlB, MOXHO BbIBECTM HawIyuyllyld oOueHKy E norpewHocTM wusmepeHuid u cTaH-

[apTHoii HeonpegeneHHocTn no Tuny B. [ns 3Toro Heo6xoAuMo paccMoTpeTb 3Hadenue EgQ(E)dE , sBnsi-

loweecs pesynbTaToM YacTHOW MOrpellHOCTM 3HayeHus E M BEpOsATHOCTU  [OCTWMDKEHMS 3HAYEHWn norpeL-
HOCTU B Yy3KOi okpecTHocTm E. Ecnm npocymmupoBate EQ(E)JE no BcemM BO3MOXHbIM 3HauveHusam E, no-

NyyaloT B3BELUEeHHOe cpejHee, Ha3blBaeMoe OxuaembiM 3HadyeHnem E wunm kpatko (E), rge
(E)= [ Eg(E)dE (39)

MHTErpas no BCEM BO3MOXHbIM 3HayeHnaMm E. MoXHO nerko mnokasaTb, 4TO (E) ABNAETCA nNpenesibHbiM

3HAYEHNEM apUMETUYECKOTO CPefHero GeckOHeYyHO GosbLIO/  BbIGOPKM BO3MOXHLIX 3HauyeHWin E. 3To
CBOIICTBO MOXET 6bITb NMPOAEMOHCTPMPOBAHO OLIEHKO BEPOATHOCTY B (hopMysie (35) C OTHOLLEHMEM MEXAY
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UMC/IOM 3HAYeHUA BbIOOPOK, Monagawowmx B uHTepBan \E.E + bE} n o6WwyM 4ynmc/iom 3Ha4YeHuid BblIGOPOK.

OE nokasblBaeT LWMPWHY WHTEepBasia, COAepXallero 3HauMTeNbHOEe 4MCNO0 3HavyeHuin Bbl6oOpok. HakoHel, B
Cxeme OueHkun Tuna B oxugaemoe 3HaveHue HABNSETCA aHa/loroM cpefdHero  apudiMeTMyeckoro, KoTopoe
ABMSETCS fydylleid OueHko B cxeme oueHkn Tuna A. CnepgoBaTesibHO, Jlyuylleil OLEHKOW NOrpeLuHocTn u3-
mepeHuii 6yger e = (E). Takum o06pa3om, uHTerpupoBaHve B chopmyne (39) MOXeT O6biTb YNpOLWEHOo Ans

cumMMeTpuyHori ®MB. [OnA CMMMETPUYHBLIX pacnpefeneHunid, Takmx Kak npsaMoyronibHoe un TpeyronbHas @®I1B,
®= | ("min * "max ) m
Ecnn paccmoTpeTb Tenepb BenuumHy E-{E), KoTopas COOTBETCTBYET OTK/IOHEHUIO MEXIY 3Ha4yeHu-

€M uacTHOM MOrPelHOCTY M fiydlwell OLEHKO MOrpewHocTy, B3BELeHHOE CpefHee KBAApaTOB OTK/IOHEHMUS
MOXeT 6bITb BbIUMCNEHO C/IEAYIOLIMM 06Pa30M

((E-"?) = f(E-(E))’9(E)dE . (40)

(UHTerpypoBaHvie CHoBa MAET MO BCEM BO3MOXHbIM 3HAUeHusIM E.)
Heo6xoAMmMo 3aMeTWTb, 4YTO YIEH B JIEBOW uacTW ypaBHeHus (40) BNAETCH OXUAAEMbIM 3HAUYEHUEM

KkBagpata oOTknoHeHns (E-(E))> u HasbiBaeTca pgucnepcueir E, 06bl4HO o0603Hayaemoil, kak . B npo-

[LOJKEHVWE JIMHUM paccyXieHuii B npefbigyliem ab63aue, MOXeT 6biTb MOKa3aHo, 4YTO AWcrnepcus ecTb npe-
[enbHoe 3HayeHuWe KBajapaTa IJKCMEPUMEHTA/IbHOrO CTaHA4APTHOTO OTK/IOHEHUS GEeCKOHEYHO GO/bLIOA  Bbl-
60pK/ BO3MOXHbIX 3HayeHwii E. BbiBog — cTaHgapTHas HeonpefdefsieHHOCTb MO Tuny B ecTb kBagpaTHbIi
KOpeHb 13 aucnepcuu, T. e.

u(€) = Jf(E-(£))°g(E)dE. (41)

roe  ONS O4HOPOAHbIX  0603HAYeHMiA Cco  CTaHAApTHOW  HeonpedeneHHOCTbid Mo Tuny A NpUHUMAlOT
u(e) = Of. Pewasa wHTerpan B copmyne (41), HaxogAT B cryyae npsimoyrosibHo ®rB

Amax - “min (42)

Ji2

ne) =

B TO BpPeMsi, KaK B C/ly4ae TpeyronbHoi ®rB nonyyatoT

u(e):Ema\x.,Emlnz_4 (43)
V.

Ecnn BO3BpaTWTbCA K NpegplayliemMy npuMepy, MOXHO pacCMOTpeTb MOrpewwHocTb aMnavTyabl  npu-
emMHuka npu E_ ., = -2 b n E_ = +2 gb. Ecrm ®MNB — npamoyronbHaa, 1o u(e) = 1,2 gb. Echm ®rMB —

TpeyronbHas, To u(e) = 0,8 gb. B o6oux cny4asx, 6narogaps CUMMETpWUM, Nydllas OLeHKa MOorpeLHocTy
paBHa e = 0 ab.

Mpumep 1

CTaHjapTHaa HeonpegeneHHocThb MO Twuny B nonyyeHa M3 oTuyeTa O Kanmbposke (T. €. yCWIeHue aH-
TeHHbl gna 3MC), ycTaHaBnuBas /yudllyl0 OLEHKY W OXBaTbIBalOWMIA WHTEpBas, COOTBETCTBYWLWMUA Bepo-
ATHOCTM oxBaTa 95 %, Ana HopmanbHoli ®MB. HeobxoaMMo 3amMeTuUTb, YTO B 3HauyeHUM addpeKkTMBHOW
cTeneHn cBo6OAbl HET HEO6XOAMMOCTU [MOXHO YyTBepXZaTb B OTueTe O KaiMbpoBke: B NO6OM cnydae,
npv genenun Ew-EwMHa 2-1,96 » 3,92 nonyyaoT 1 (0) ).

Mpumeyanne - Cwumon E wucnonb3yldT B MecTax, 6onee nogxogsawwmx nAna X, nNOTOMY 4TO Mpu-
Mep, NpVBEAEHHBIA 34eCb, MMEeeT OTHOLIEHWe K MOrPeLUHOCT W3MepeHuil. TeM He MeHee MOoJlyYeHHble pesy/ib-
TaTtbl — obuive.
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5.4 CTaTuUCTUKM BbIGOPOK

5.4.1 O6uwue coobpaxeHns

B HekoTOpbIX MpaKTUYECKUX CuTyaumsax npu UCNbITaHUAX W u3MepeHusax 3MC HeonpefeneHHOCTb W3-
mepeHus (HW) oueHmBaeTcs Ha OCHOBE OTHOCUTE/ILHO Masloro Habopa u3MepsiemblX [AaHHbIX. Huke npuse-
[EHbl HECKONBbKO NPUMEpPOB:

- B MexnabopaTopHbIX CPABHEHUSX YUCMIO W3MEPSEMbIX 3HAYeHW BeNWYMH (3TO 4yucno 6GydeT pasBHO
ynC/y yyHacTByOLMX nabopaTopuiil) 06bIMHO cocTaBnseT nopsaka 10 n meHee, a He CTO unn 6onee;

- Npu YINOBOM CKaHMpOBaHWM 06bekTa WCMNblTaHWin BO BPeMS MPOBEPKM 3KPAHMPOBAHWSA, MOMEXO-
YCTOAYMBOCTM WM 3MMUCCUMM  UYMC/IO PaKypcoB A1 O6BbeKTa MUCnbITaHuidi, pacnosoxeHHoro B [B3K, cTporo
OrpaHNYeHo No 3KOHOMUYECKUM NPUYHAM,;

- NPV M3MEPEHUN BLICOTbI MPU U3MEPEHUN Mn3flydaembix NoMex B 6e33X0BOl cpefe 4WUC/I0 BbICOT W Yr-
NIOBbIX OpMEHTaunli 06beKTa NCNbITAHUIA OrPaHNYEHO;

- 4MCNO LWAaroB JIONacTHOrO CMEeCcWUTEeNs Mpu WCNbITaHWAX B peBepbepauMoHHbIX Kamepax, Kak npasuso,
nopsgka HECKONIbKUX [eCATKOB 3a OAguH 060poT  (MuHMMYyM 12), Hanpumep npu paboTe B OKPEeCTHOCTU
HavMeHbLLeW paboyein 4acToTbl.

OrpaHuyeHne pasmepa Habopa [JaHHbIX BbI3BAHO 3IKOHOMUYECKUMW TPYAHOCTAMW WM B CBA3N C 6Gornee
hyHAAMEHTaUTbHBIMU (OU3NYECKMUN OTPaHNYEHUSMUA.

B TO Bpems kak cTaTucTMyeckne JaHHble aHcambnsa u OrB (Hanpumep, HopManbHas ®IMB) patoT
acyMNTOTMYECKN TOYHbIE OLEHKN OXMAAEeMOro 3HauyeHus W [JOBepuTesibHble WHTepBasibl AN GeCKOHeYyHo
60/bLLIOA BbIOGOPKM HABOPOB AaHHbIX. VH MOXET OwWyTMO yBeMuuTbCA A1 «Masibix» HabopoB BbIOOPOK,
kak npaswio, gna N = 40 wanm MeHee CTaTUCTMYECKN He3aBWCUMMbIX BblOOpOK. (3HayveHne N 3aBucuT OT
CTaTUCTMYECKOM HEe3aBUCMMOCTM 3HAYeHWn HabngeHuii, KoTopas [fo/bkHa ObiTb  uccnegoBaHa  OTAEsbHO.)
Crtatuctmkm aHcambna v pacnpefeneHuss aHcambsieil COOTBETCTBYKT WAea/lbHOMY C/lyyalo, Npu  KOTOPOM
N cTpemuTCs K 6€CKOHEeYHOCTU.

PacnpegeneHne B OKPeCTHOCTM CpefHero 3HayeHus [CTaH4apTHOE OTK/IOHEHWe, [OoBepuTesibHble rpa-
HUUbl (Nnpegen) v T. A.)] CWNLHO 3aBUCUT OT pa3Mepa BblIGopku. ConoctaBuMMbl TOMBLKO pe3ysbTaTbl UCMbITa-
HW 418 NOCTOAHHOTO N.

CTtporo roBopsl, CTaTUCTUYECKUE [JaHHble BbIOOPKM (Hanpumep, CcTaHAapTHOe OTK/IOHEHWE BbIGOPKM),
paccumMTaHHble WCXO0AA W3 3afaHHOro Habopa AaHHbIX, NPUMEHWMbl TOMIBKO K 3TOMy Habopy. OpHako (oco-
6eHHO Ana He cnuwkom Manoro N) BbIMUC/IEHHbIE CTATUCTUYECKME [aHHble BbIGOPKM CNyXaT XopoLvM
NpuoNMXeHVemMm AN TeX Xe CTaTUCTUYECKMX [aHHbIX BbIGOPOK Apyrux (MOBTOPAKOLWMXCA) HAOG0POB [AaAHHbLIX,
CBSi3@aHHbIX C OJHOI 1 TOI e BEIMYNHOW, N3MepSeMOoii NPY NAEHTUYHBIX YCI0BUSX U3MEPEHWIA.

5.4.2 Bbl6oOpOYHOE cpeHee ¥ BbIGOPOYHOE CTaHJapTHOE OTK/IOHEHNE

BbibopouHoe cpefHee u3MepsieMoil  (OLeHMBaeMOW) BeMYMHbI X (Hanpumep, KOMMJIEKCHOro Mo,
amMnAnTyApbl NoAs, NIOTHOCTY MOLLHOCTW W SHEPTUK U T. A.) ONpeaenstoT cneayowmm obpasom

N
X =", (44)
rae X, —be 3HauyeHue BblI6OpKY;

X — oueHka Ansa aHcam61s 3HadveHnii {X).

BbIGOPOUHOE IKCMEePUMEHTasTbHOE CTaHAAPTHOE OTK/IOHEHWE X ONpeaensioT cieayoLymM 06pasom

(45)

BblbopoyHOe cTaHAapTHOE OTKIOHEeHME X (Takke W3BECTHOe Kak CTaH4apTHOE OTK/IOHEHWE norpeLl-
HocTu X) onpeaensoT cneaywmum obpasom
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Sy = (46)

ol

MpumeuaHne — OnpegeneHve s* TpebyeT, uTo6bl N BbIGOPHBLIX 3HAYEHWUIA ObLIN  CTATUCTUYECKN He-

3aBUCKMbI, B TO BPEMSA KaK Ha X He Hak1aAblBaeTCA HUKaKUX OFpaHquHMﬁ.

5.4.3 BbI60POYHBI KO3 (PULMEHT Bapuauum
[na HeueHTpupoBaHHbIX ®MB X (koTOpble ABAAIOTCA 06bIYHLIM cnyvyaem B 3MC) koadypuumeHT Ba-
puaumn v, =<y,/p, CAYXUT Mepoi OTHOCUTENbHOW HeonpeaeneHHocTn X; Tak Kak OH fAaeT  uHdopma-

UM 06 OTHOCUTENbHbIX (MPOTMBOMOIOXHO abCOMOTHOMY) YPOBHAX konebaHwuii X. B o6lWeM cnyyae 310
noHATME o0co6eHHO none3Ho, ecnn ®MNB X HeusBecTHa. EcAM  fAaHHble NPeACcTaBnsloT  NOBTOPAOLLMECS
M3MEPEHUST BENMYMHBI X , KOTOpas ABMSIeTCA NPeaMETOM C/ydyaiiHblX KonebaHwidi  (Hanpumep, LWym), Torga
1/v, npeacraensaet coboli CLUO ana Habopa AaHHbIX.

MpumeyaHve - KoachhuUMEHT BapuauuMy MPUMEHUM TOMbKO [MS1 JIMHEWHbIX, a He A1 NorapugIMUYecKmx
BEJINYMH.

Ha npakTtuke KOS(quVILI,VIeHT Bapunaunn aHcambna un ero Bbl60p0'—|H0€ 3HayeHne oueHmBakT, OCHOBbI-
BasACb Ha Bbl60p0‘-IHbIX 3HaYeHNsAX CcpefHero W CTaHOapTHOro OTK/IOHeHusA. CpefHee 3HayeHue Bbl60p0‘-IHO-
ro KOSCb(*)I/ILI,I/IeHTa Bapnaunun Moxet ObITb OLEeHEeHO KakK OTHOoLleHune Bbl60p0LIH0FO cpegHero K Bbl60p0LIH0My
CTaHOAaPTHOMY OTK/TOHEHWIO:

X Sy

Tak kak X u s, cnyyaiiHble BenuuuHbl (cm. 5.3.2), To U N, cama no cebe crydvailHaa Be/MUMHA, KO-
TOopas MeHsieTca OT OAHOro Habopa BbIGOpKM K Apyromy. [ns HopmasibHoW @®MB X BbIGOPOYHOE CTaHAapT-

HOe OTK/IOHEHWe Koah(hMLMEHTa BapuaLmm pasHo v, + 2v, )/J(ZN)

5.4.4  OrpaHuyeHusi BbIGOPOUHO-CTATUCTUYECKNX [JOBEPUTEbHBIX MHTEPBAJIOB

Tak e Kak n nobas apyras BbI6OpOLIHaF| CTaTUCTUKa, 3Ha4yeHune (T. e. I'IO]'IO)KeHI/Ie) BerHeVI n

HVDKHET rpaHuL, r|% A0BepUTENbHOTO UHTepBana £, 10.)-, U3MEHSeTCA, U, cnefoBartesibHo, Npu-

obpeTaeT HeonpedeneHHOCTb, Korga pasmep BblI6OpkM N KOHeyeH. DTO CBA3AHO C TeM, 4YTO OT BbIGOPKM K
BbIGOpKe Bapuauuy 3MNUPUYECKOT0 BbIGOPOYHOrO pacnpefenieHns Mexay Habopamu BbIGOPOK onpeaensoT
Takylo BEpOSAITHOCTb, MpW KOTOPOW M3MepsieMas BeNMYMHA He MPEBLICUT YKa3aHHOrO 3HAYeHUss W3MEHEHMWA.
Tonbko onpegensiembiin  ®MB  aHcaMb/ib WUMEET [AOBepuUTEefibHble TPaHWULbl, KOTOpble MMEKT [EeTepPMUHUPO-
BaHHble 3HauyeHus (T. e. (puKcUpoBaHHbIE MOSIOKEHWUS), B TO BPEMS Kak rpaHuubl Ans M3MEHeHMs BbIGOPOK U
pacnpefeneHns BbIGOPOK — cCryyaliHble BenuyuHbl. CryyaliHble [0BEpUTENIbHbIe Mpefesibl U KX Bbl6OpoY-

Hble 3HaYeHUs NPeACTaBNAT B BUAE 3™ (ol,., ¥ 2%, 100) 2 COOTBETCTEEHHO-
Ona cummeTpryHOro 95%-Horo 0BepUTEILHOTO HTEepPBaa 1 reHepasibHON COBOKYMHOCTM X €

®MNB a(X) wn dyHkumeir pacnpegenenms G(X) o6wWume BblpaXeHWs [ANs CTaHO4APTHOM MOrpeliHoCcT Bepx-

Hen n HWXHeun rpaHnl, N koesapusaunn -(liHlOO),ZﬁyAyT'

6 (56.975 ) G (55.025 ) (48)

a ans ctaHgapTHol HopManbHoi @B gns X:
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/— \ 2671 1,363, 1,363

\
<AN0BIT5 | = <4=0,025 | = ~TTTAX =~7=770,975 Zeremmemm- £=.70.025- (49)
! PRSI N T i, YN

COoOTBETCTBYIOLME 3HAYEHUS [ON1A APYrUX [OBEPUTESIbHbIX YPOBHEN W ANA MOLHOCTU WAW  HanpskeH-
HOCTVW MOMA C/yYalHbIX 3/1EKTPOMArHUTHbIX Moneli (MOSIHOTO W NPAMOYTO/IbHbIX KOMMOHEHTOB) MNpUBELEHbI B
3).

Hanpumep, ans BbiGopkn u3 N = 10. 100 wam 1000 He3aBUMCUMbIX W3MEPEHHbIX 3HAYEHWIA BENNYWHbI
HOpMaJIbHO pacnpefefnieHHoro noss, 3MMUPUYECKW OnpefenieHHble BEPXHAA W HWKHAS rpaHuubl  CUMMET-
puyHoro 95 % [OoBepuTesibHOrO WHTEepBasia AN 3TUX BEeNUYMH UMelT CTaHfapTHoe OTkIoHeHne 43,1 %,
13,6 %, 4,3 % cCOOTBETCTBEHHO. /1A CpaBHEHUA: Npu AosBepuTenbHOM ypoBHe 99 % cTaHfapTHble OTK/IoHe-
Hua 6yayt 59,9 %, 18,9 %, 5.9 % COOTBETCTBEHHO. Takum 06pa3om, 4Yem O6OsbLINA [AO0BEPUTESbHBIA  YpO-
BEHb BblOpaH AN W3MepsemMoli BeWYMHbl, TeM 60/bluylo HeonpeAesieHHOCTb MOSIOKEHNS TpaHul, Bbl6O-
POYHOro-CTaTUCTUYECKOTO  [OBEPUTENIbHOTO WHTEpBasia 3TON  U3MepseMOol  BEeAWYMHbI MPU  [AAHHOM  Yncre
3HaueHWii BbIBOPOK nosyyatr B uTOore. B npoTMBHOM cnyuyae, ANnA BbIGPAHHOrO [AOBEPUTENbHOTO YPOBHSA [A0-
BEPUTENbHbIA UMHTepBan OyaeT wupe, a MOMOXEHUEe T[paHul, CBSA3AHHbIX C [0BEPUTESIbHbIM  WHTEPBAJIOM,
CTaHeT O[AHOBPEMEHHO pPasMbITbIMU MPU YMEHbLUEHUWM pa3mMepa BbIOOPKA. TOYHblE [paHWLbl MOTYyT MNOABUTb-
CA TOMbKO [AnA napameTpoB 6ecKOHe4yHO 60MbLUMX COBOKYMHOCTel Bbl6OpoK. TakMum 06pasom, onpegeneHve
[OBEpPUTE/IbHOTO MHTEPBana, OCHOBAHHOITO Ha O4YeHb MasiblX BblOOPKaxX [AaHHbIX, WMEET OrpaHWYeHHOe npak-
TUYyeckoe 3HauyeHue. Ha npaktuke npuemsiemble 3HauyeHus [ 3aBUCAT He TO/Ibko OT M, HO K OT OT-
HOCUTE/IbHON  HeonmpefesieHHOCTU  CIX/HX- KoTopasi cuuTaeTcsd npuemnemoil. Pa3vep Bbl6OpkM  MOXET
ObiTb OUEHEeH /1A ydeTa pPasMbITOCTU [paHuubl, HanpuMmep BblUUTAHWEM 2N, W3 HUKHER rpaHuua u npu-
6aBneHMemM 2<T, K BepxHeil rpaHuue nNPOLUEHTUNA pacnpefAe/ieHns COBOKYMHOCTW, KOTOPbIA onpeaensetcs
[OBEPUTE/IbHLIM UHTEPBA/IOM.

5.4.5 Bbi6opoyHoe pacnpeneneHve n BblIbopoyHasi cTaTUCThKa CpefHero 3HayeHus

5.4.5.1 O6Lwue nonoxeHus

Bonee nonHas craTucThyeckas WHGOPMaUus M XapakTepucThka 3HauveHuidi BbIGOPKM [AlTCA WX BbIGO-
POYHBIM pacnpefeneHnem.

Ona cnyuaiiHoro X. pacnpefeneHve BblOOPkM KOTOPOrO WM3BECTHO WAM MNPUHATO, 4YTO OHO 6ydeT uMeTb
BW4 HopmasibHOW ®r1B, BbibopouHoe pacnpepenenne X sapnsetca f @B CrbiogeHta wm B beccens B
3aBNCMMOCTM OT TOro, paccmarpuBaetca nuM X B cBoeli (6e3pasmepHoil) BblGOPOYHO-CTaHAAPTU30BaHHOM
opme wnnM  (pa3MepHOil) HecTaHAApTU30BaHHOW opmMe COOTBETCTBEHHO [8]. YueT opmbl BaxeH A/s
CpaBHEHMA W3MepseMbIX JaHHbIX X € TeopeTuyeckumun @B, B TO Bpems kak nocrefHee axkTyasbHO npu
OLleHKe [eiCTBUTENIbHOTO 3HaYeHuss TecTUpyemoill (IM3MYecKon BeNWuUMHbl (HampuMep, Cuabl NOAs B BOJb-
Tax Ha MeTp &, He B Aeumnbenax no OTHOLLEHWIO K CPeAHEMY 3HAYEHMIO KaK UCXOLAHOMY 3HAYEHUIO).

5.4.5.2 Tlone KOMNAEKCHbIX 3HaYEeHWI Uamn ToK

[na HopmanbHO pacnpegeneHHoro X pacnpefefneHve Bbl6opky X (NpU  PaccMOTPEHWM Kak Cchyyaii-
HON BeNMYMHbI MO OTHOLUEHMIO KO BCEM BO3MOXHbIM Habopam fJaHHbIX 3HaveHuid N, He cnegyeT nytatb CO
CTaHAAPTHbIM  OTK/IOHEHVWEM BbIGOPKM, KOTOPOe WMeeT MepBOCTENEHHOe 3HaYeHWe) SABMSETCS Takke Hop-
MaJibHbIM, CO CpefHUM 3HadyeHneM (X) 1 cTaHfapTHLIM OTKNOHEHUeM cTX/7/V :

- 2
g(xN)= ’2::,2- exp -N(xz;:f)) (50)

Ecnn X umeer @B, OTAMYHYy0 OT HopManbHoii ®rB. 1o ®MB BbIGOpkM X , cpefHee 3HayeHWe Bbl-
60pKM W CTaHJapTHOE OTKMNOHEHWE BbIOOPKN BbIYMCAAIOT OObIMHO CNOXHee. CuTyauust 4acTo OC/IOXHSeTCs
ewle 1M Tem, 4YTO TONMbKO A1 HOpMasibHOro X BbIOOPOYHOE CcpefHee U CTaHJapTHOe OTK/IOHEHUe BbIGOPKM
CTaTUCTUYECKN SBNAIOTCA He3aBUCUMMbIMKM BenuymMHamu. [1o3ToMmy, Korga BenuMyMHa aHcamb6ns nons ABnseT-
ca (UM MoxeT 6blTb MPOCMAEXeHa) TOMbKO HOopMasibHOW @B, MOryT 6biTb MOSlyYeHbl TOYHblE pe3y/bTartbl.
Hanpumep, amnauTtyga wWin MIOTHOCTb 3HEPrMM  HECMELLEHHOro WAeanbHOro cny4vanHoro nons (npsmonu-
HellHble KOMMOHEHTbl WM BEKTOPHOE MoJfie) BCe elle MOryT ObiTb BblYMCAEHbl [3]. B 6OMbLUMHCTBE ApYIUX
cnyyaeB, BbIOOPOYHO-CTATUCTMYECKAR  XapakTepuctMka ob6a3aTeflbHo  orpaHuyeHa  CTaHAapTHbIM - OTK/IOHe-
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HWEM BbIGOPKN /NN fLOBEPUTENBHBIM MHTEPBa/IOM BbIGOPKH, AJ151 KOTOPbIX 06LLME BbIPaXKEHUSI OCTAOTCS B
cune.

5.4.5.3 MowHOoCTb (N1I0THOCTb 3HEPTUN, MHTEHCUBHOCTL)

®rB cpefHero 3HauyeHusi BbIGOPKM MOLHOCTW UM MHTEHCMBHOCTU W AN naeanbHOro nons

((E) = 0) npumerT BUA,

— xdW-1 —

¥ exp | -JdN w s (51)

gwilv) = r(dw)<T- (°W )

roe V(dN) npeactaBnsieT MosiHyKW ramma dyHkumioo. 3aecb d OTHOCUTCS K UWC/ly OCEA aHTEHHbl WM Aat-

ynka nond. Hanpumep, AnA ﬂpOBOI’IO‘-IHOVI aHTEeHHbl WM opfHoocHoro patuvka d -1; ansd BMHTOBOI aHTEH-
Hbl. HO,D"CI,ep)KVIBa}OLLI.eVI 1eBO- W TNPaBOKPYroByw nondapusaumio, d = 2; pna TPEXOCHbIX AOaTynKoB nonda cC

BHYTPEHHMUM coeuHeHnem d = 3.
CpefiHee BbIGOPKM U CTAHAAPTHOE OTK/IOHEHWE BbIGOPKU [aeTCsl BblpaXKeHUsIMU:

d
= =2dn2 S = chz (52)

roe <T| = 2<T2 eCTb OTK/IOHEHUE KPYroBoro KOMM/IEKCHOro 3HayeHus noss E c o. Bblpa)KalOLLl.eﬁ CTaHOapT-

HO€e OTK/IOHEHME da3Hol UK KBaAPaTYPHOIN COCTaB/IAOLEN.
CUMMETPUYHBI  [OBEPUTENbHbIA  MHTEPBaN A1 [OBEPUTENIbHOTO YPOBHS T|% nonyvaeTcsa w3 OYHK-
Lnn pacnpegeneHmnst ¢ NOMOLLbH aHa/IMTUYECKMX U YACTIOBBIX PELLEeHWIA:

V(dN) 2

rae y(dN) —HenonHasa ramma-gpyHKUmS.
5.4.5.4 Awmnnutyga nons

[ns cpefHero BbIGOPKU HANPSXEHHOCTY Nonsa A Ans HecmelleHHoro nons ((E) = 0)

2 aw
I/dW + [)
NP )
) | r(dw) = 2N I'(dN-o-%] - 2
g (a.N) = j ‘EJ expi—-| dN - W [:A] (54)

CO CpeAHUM 3Ha4YeHeM BbIGOPKM 1 CTaHAAPTHLIM OTK/IOHEHWEM BblIGOPKM, onpeaensieMbiMy no oopmynam

( i'l 2]

_ r(dN) + +

(A) =2 og= || dN- . (55)
r(cM)’ v T(dN)
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-foBepuTenbHbIli  MHTEPBAN AN1A  [OBEPUTENLHOMO YPOBHA [|% nosnyyaeTcs w3  hyHKUMM pacnpegene-
HUS A NyTEM aHa/IMTUYECKUX U YUCTIOBbLIX peLLeHuii ypaBHeHus (56).

/ -
C
( rdw + W 2
aN.| dN- 12} (t£n/100),2
r(dN) '3
L ) Iltty'100
\ / ity 100 (56)
I(c/nl) 2
_ PrcyHkmn 11 1 12 nokasbiBaloT npegesisl JoBepuTesibHbIX MHTepBanoB 95 %, 99 % 1 99,5 % gna W u
A Kak doyHkumm oT N 415 n3amepeHuid, NCnosb3yoLMX NPOBOJIOYHY @aHTEHHY WM OAHOOCHbIV AATYUK MO-
na (</=1).
'0' et 1.0 ¥ » ¥
c .
%
=
e
g 1 +1,960stdiAvVg[P -
w
Q
g ----- 1 +2,576std|Avg[P
. 8 — N. JV<A»9IP HO»
wF __ 142,807 5tdiAvg[P .. avg(Pg,)
3 4 N
10 0]
PucyHok 11 - I'paHuubl (Npesenbl) AoBepuUTenbHbIX MHTepBasioB 95 %. 99 % 1 99,5 % ana W kak doyHKL MK
oT N 4N M3MepeHuin Npn NCNoIb30BaHNM NMPSIMOSIMHENHON aHTEHHbI M OAHOOCHOTO AaTyvKa nons
£
2
)
o
w
g 1+ 1.960 std(Avgl|t J|[P»vg(|E * J)
‘i“ RaPIWIE ac»
g --1+2.576 std(Avg[|E , ;BVavg(|E ; J)
I
o
W _ 12,807 std(Avg{|E * J))/avg(|E J)
3 N
10 10’

PucyHok 12 - MpaHuubl foBepuUTebHbIX MHTEpBasioB 95 %, 99 % 1 99,5 % ana A kak dyHkumm ot N
N3MepPEHUA NPV UCNO/b30BaHNW NPAMO/IMHEHOM aHTEHHbI NN OAHOOCHOIO AAaTymKa nons
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5.4.6 PacnpepgeneHve BbIGOPKM U CTaHAAPTHOE OTK/IOHEHUE CTAaTUCTUK BbIGOPKHM

5.4.6.1 O6wue NonoxeHns

CraHgapTHOe OTK/I0HEHUE BbIBOPKN — CryyaiiHas NnepemMeHHas, Bapbupylowascs oT BbiIGOPKA K Bbl-
6opke Npu UKCMpoBaHHOM pasmepe Bbibopkn N. CnegoBaTenibHO, MMEET CMbIC/T OXapaKkTepmnsoBaTth ee
BbI6GOPOYHOI PI1B 1 cTaTucTukaMmm BbIGOPKM.

5.4.6.2 Tlone KOMNIEKCHbIX 3HAYEHWI NN TOK

[ns BbIGOPKM NONS 1AM TOKa € KPYyroBoi HopMasibHol ®IMB Maycca ctaHgapTHOE OTK/IOHEHME BbIGOP-
K nmeeT OB x ¢ N cteneHsimun cBo6OAb!, T. €.

5 M-1
2 2
, 1 r(‘_"’.) N-2 r(ﬁ) 2
g(sx:N)= N-1_ 2 x| exp| | 21 2 X (57)
{N-1) 2 .[N-1J o5 2 .[N—1)
1 ﬁs l X l
2 ) Sx 2

C BbIBOPOYHBLIM CPEAHVM W BbIGOPOUHBIM CTaHAAPTHBIM OTK/IOHEHWEM, ONpesensieMbiM/ Mo dopMyiam

=)

2 2 .

(S0)= N I I )
2

5.4.6.3 MoLHOCTb (NJI0THOCTb 3HEPTNN, UIHTEHCUBHOCTD)
[na MmowHocT unm uHteHcmBHocT W HecmelleHHoro nons ((E) = 0)

exp - ,’dN Tw (59)
2ag)y

Cc Bbl60p0‘-IHbIM cpegHumMm n Bbl60p0‘-IHbIM CTaHOAaPTHbIM OTK/TOHEHNEM!

=W (60)

Osyy 3
dN - —
2
5.4.6.4 Awmnantyga nons

[lns HanpsPKeHHOCTM OMATb XXe HecMelleHHoro nons ®riB 6yaet

1
21<ﬂ'2
T(dN)
2 aw / \ X
NH1 ‘ T(dW) ‘ "sw P
S
g(v) = ANV w | (61)
21w |
11233
C BbIGOPOYHBIM CPEAHNM 1 BbIBOPOUHBLIM CTaHAAPTHLIM OTK/IOHEHMEM, OMUCHIBAEMbIMU B BUJE!
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1 1'(dN) s 1 I'(dN)

1 1 A A - 1 1 Ta.
dN-- T| aN - dN-—IT| aN -
2 2 2 2

|
-

(62)

(Sa)=

PucyHok 13 nokasbiBaeT npegensl 95%-HOro [0BEpPUTENIbHOrO MHTepBasia Ans Sy Kak (YyHKUMO OT
N npu wucnonb3oBaHUM AN U3MEPEHU MPSAMOSIMHENHON aHTeHHbl (d = 1), ¢ y4yeTOM ee HOopMaslbHOro npu-

BMmKeHns.

10 F : : — -

107 o : T
' — Sanesya N/ O
1£1,960/7[20N-13) 2
10-4 L aat N R T | . . Ay I " T ran
10° 10' 107 10’ 10

PucyHok 13-95%-HbIii foBepuTeNbHbIA MHTepBan AN Sy kak oyHKums oT J1/,npu ncnosb3oBaHum s
N3MepeHUNiA 0AHOOCHOTO AaTumka

5.5 MNpeobpa3oBaHne 13 INHEVHbIX BEMYMH B Aeumbensl 1 HaobopoT

5.5.1 O6uwue nonoxeHus

MpeobpazoBaHne U3 NNHelHbIX (Hanpumep, MB/M, MBT 1 T. 4.) B norapudmuyeckme

euHuUbl, T. €. B Aeumbens [Hanpumep, b (MB/m), o6 (MBT) 1 1. 4.] unn Hao6opoT

ABNSETCA HENMHENHbIM NpeobpasoBaHuem [9]. Takum o6pasom, PIB 371eKTPOMarHUTHbIX 3Mepsie-
MbIX BE/IMYMH Y PU3NYECKMX BESTUUUH TaKUX, KaK HANPSHKEHHOCTb MO, MOLHOCTb U T. A., NPU BbIPaXEHUN
yepes feumberbl, 0OTIMYaeTcs OT NpuMeHsieMbix OB K TeM Xe BeNnUYMHaM, HO BbIPXEHHBIX B IMHEAHbIX
enHnLax.

OnpegeneHune ®IB cylecTBEHHO A1 BblYUCNEHNS Npeobpa3oBaHus HeonpeaeneHHocTn. Ha ocHo-
BaHMM NpeobpasoBaHHbIx PINB oueHka Ancnepcun 1 AOBEPUTE/BHOMO MHTEPBasIa NPOBOAAT 06bIYHLIM CMO-
cobom.

5.5.2 HopmanbHo pacnpegeneHHble U3sMeHeHus

5.5.2.1 KomnnekcHble nons

B o6wem cnyyae, BepPOATHOCTb MOMYYEHWS OTPULATESIbHbIX 3HAYeHWli hasHbIX WM  KBaApaTypHbIX
KOMMOHEHTOB He $BMAETCA HecylwecTBeHHol. CnegosatefibHO, npeobpasoBaHne B Ab ABNseTcA B 3TOM
c/lyqyae HeBO3MOXHbIM. OpHako ecnn @B B OCHOBHOM CKOHLEHTPMPOBAHO B OKPECTHOCTM LIEHTPa/IbHOro
3HaueHuss (nogpasymeBarwollero, u4To <T/u«l), TO BEPOATHOCTb MNOJIyYEHUS OTpuUaTesibHbIX pe3y/bTaToB
MOXeT 6bITb UCK/TIOYEHA, U NPeobpa3oBaHne BO3MOXHO.

Onsa

F = 20Ig(E) (63)
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exp

2<72
9(E) =~ (64)

®rB F nveet Bug
(E-20Ig(,,))?

exp =

IAIB]
Of(F> 20 : (65)

In10

Ota npeobpasoBaHHaA PIB MoXeT Takxke OblTb WCNOMb30BaHa B chny4yasx, rge usHavanbHas ®MNB —
npuénn3nTenbLHO HopManbHas [ayccosBckas, ¢ ydetom UMT, Hanpumep ansa @®rB  makcumasibHOro 3HaveHus
HanpsXXeHHOCTN MOJIA NN MOLLHOCTH.

5.5.2.2 HanpshxeHHoCTb nons (%-pacnpegeneHHas nMHeinHas BennymHa)

[na HanpskeHHoCTM nons hopmMyna npeobpasoBaHNs BbITIAAUT Kak

B =201a(4) (66)

1 B UTOre ANs TpaHcgopmmpoBaHHoi B

1n10 y
A(B)=C 2no '020g, N1=1020 (67)
K
B KOTOPOI C —KOHCTaHTa HopMasim3aumm.
CpepHee 3HauveHve B byget

(B) = 72019(<)9an- e (68)

-0Cc

O6paTHOe npeobpa3oBaHne 13 geunbden B BO/bTbI gaeT

90
AM = 798(B = 2014(/1)) (69)
CO 3HayeHnem cpenHero

()= J expf* ,19Ig (B = X)cPC (70)

B yacTtHOCTU, O/15 BENYNHBI A, pacnpe,u,eneHHoif'l no 3akoHy Penes, T. e. Ana
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9aW = (71)
nosyyatoT
o
In1 20
gB)=C MO 10wy 10 72)
20a2 2ct?

rpe C=epgnacr=1/72.
PucyHok 14 nokasbiBaet ®IB BesiMuuHbl B Ana BennunHbl A, pacnpegeneHHol no 3akoHy Penes
npu PUKCMPOBAHHOM 3HAYEHUN a.

PucyHok 14 - ®©INB A ana BennunHbl A. pacnpefeneHHol no 3akoHy Penes,
NPy BbIBPaHHbIX 3HAYEHNAX CT

5.5.2.3 MOLLHOCTb, MHTEHCMBHOCTb, N/IOTHOCTb 3HEPTUK (X2-pacnpeenieHHas NIMHeliHas BenMunHa)

[Nt NHTEHCUBHOCTU NOAISA, NJIOTHOCTU SHEPTUM UM MOLLIHOCTY (POPMbI NPe06pa3oBaHnsi ONMChIBAIOT-
Ccs crefylolWyM 06pa3om

V = 10lg(R). (73)
Monyvatot
In10 v V!
ov (V)= C':—ow‘0 gr R=10% (74)

CO 3HayeHunem cpenHero
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mKC

{V)= f 10lg(X)gs(R = X)OX. (75)
“0C

O6paTHOe npeobpa3oBaHne 13 geunben 0THOCUTE/TIbHO O4HOTO BaTTa B BaTTbl UMEET BUS,

(76)
CO CpeaHUM 3HaUYeHneM
*00/ x 1n(10
(R)={exp 0,(V = X)dX. 77)
, 10
—oc
[lnsi 3KCNOHEeHLUMasibHO pacnpeaesneHHol BenunHel R, T. e. ans
(5e2)
expl =—,
20
9r(*) = (78)
=03
nosiyyatoT
1’4
In10 ¥ 1010
gv (V):C—210‘° exp | (79)
200 2c

UTO COBNAAAET C Pe3y/bTaToOM A/ HANPSHKEHHOCTU NoAis B Aeunbenax, pacnpeaenieHHoi no 3akoHy Panes.

MpumeyaHne - MoxeT ObiTb NokasaHo, 4TO coBnageHve ®MNB nons U MOWHOCTM ANS eauHuy, B geunbe-
nax BepHo A8 no6oii napbl PMB A n R, a He To/bKO 415 Napbl PeneeBckoii 1 3KCNoHeHUmabHo ®IB.

3HayeHune cpeaHero

(V) = 10Ig(20?)-2,507, (80)

KOTOpOE MoKa3biBaeT, 4YTO YyCpefHeHue siorapupMnyeckmx 3HayeHuid (Hanpumep, Npv  BbIMNO/THEHUN K3Mepe-
HWA C WCNO/Ib30BaHMEM aHanmMsaTopa ueneid ANs YC/NOBWM, W3MEHSIOWMXCA BO BPEMEHW, C YCPEAHEHVEM
CWUrHana) pgaeT BO3pacTaHMe 3Ha4YeHus CpefHero, KOTOpoe MeHblue MpuMepHo Ha 2,5 ab, Yem npu nuHen-
HOM ycpeaHeHuu.

5.5.3 PaBHoMepHO pacnpefeneHHble USMeHeHUs

MpvBeaeHHble pes3ynbTatbl, B KOTOPbIX CUrHasl MNOCTOAHEH W LWYyM WMeeT HopmasibHyto ®rB, wmoryt
6bITb pacnpocTpaHeHbl M Ha gpyrme ®IB, Hanpumep, [AS cryyas, Korga kosiebaHus BOKPYr MOCTOSIHHOIO
3HayeHus pacnpegesieHbl paBHOMEpPHO.

B uyacTHOCTM, ecnn X WMeeT paBHOMEPHOE pacnpefeneHve Ha uHTepBasie |a,b| B NMHElHbIX eauHu-
uax [T. e. cocpefoToyeHa BOKpYyr 3HayeHus (a + b)/2 ¢ nonoBuHoOW wupuHbl (b - a)/2 ], To ero npeobpaso-

BaHve 8 geunbenbl OTHOCUTESIbHO OHOTO BOJLTA, Bbluncsisemoe kak Y = 20lg,, (X), umeet @B

2.
(¥)= I"° 1020, (81)
YR 20(a-a) ’
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B TO BPeMs Kak ee npeobpasoBaHue B feunbesibl, BbIUUCIEHHOE C NMOMOLLbLIO BbipaxeHusa Z = 101g,,(X),
nveet OB

1n10
10(0 - a)

9z(") = (82)

[ns obpatHoro npeobpa3oBaHUsi U3 paBHOMepHo ®IB BenMuYMHbI B Aeumbenax B JIMHEHble efuHW-
Ubl 419 nonein nnv HanpsbkeHuin drB 6ynet

A, = 2, (83)
YXK7 (b-a)In(10) X

6 MpyMeHeHMe HeonpeaesIeHHOCTN N3MePEHUIA

HekoTopble KONMYeCTBEHHble MapaMeTpbl pacnpefesieHnsi, OnpeAeneHHble B MPUMEHSIeMbIX OCHOBO-
nonaralwwmx cTaHgaptax!, MOryT WMeTb COOTBETCTBYHOLLEe [OMyckaeMoe OTK/IOHeHMe. Ecnu B ocHoBoro-
naraloleM cTaHgapTe OTCYTCTByeT TpebGoBaHMe O [OMYCTUMOM OTK/IOHEeHUW A1 BEUYMHBL ¢, Heonpege-
NEHHOCTb UM3MEpPEHWii, npucBavBaemMas 3TOV Be/UYMHe, [o/kHa ObiTb NOSyyeHa W3 pesynbTaTtoB KavMbpoB-
KW CPeACcTB W3MEPEHWA, WCMOMb3yeMbIX A7 U3MEPEeHVUs 3TOW BEUYMHBI, U U3  APYrUX BXOAHbIX BENNYUH
(Hanpumep, TemnepaTypHOro pgpeidpa, [AONTOCPOYHOro Apelida). B obwem cnyyae pasHuua Mexay nokasbl-
BaeMbIM 3HayYeHMeM Mpu KaMbpoBKE ¢, W 3HAYEHWEeM, MOJyYeHHbIM B KasIMbpoBOuHOW nfabopaTtopuun, d,
ABNSETCA CHUCTEeMAaTWYeCKO MNOrpeLlHOCTbio, KoTopasi MOXeT ObiTb WCMpaB/ieHa B MpoLecce WCNosb30BaHUM
cpencTBa mM3MepeHuii. B Takom cnyvae aTa pasHuua He 6ygeT uyacTblo obwero 6Gimketa  HeonpenaesieHHo-
CTU N3MEPEHWNIA (CM. TEXHOJIOTMYECKYHD CXEMY Ha pucyHke 15). 1

1 Hanpumep ctaHgapTsl cepun IEC 61000-4
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KanuGpoeka Heonpeaenenwocts g
(wanp., HaumonaneHas kannubpo- KaNMBPOBOMHON Na- .
Bo4Han nabopaTopus) SopaTepun A
»
Benuuuna q
3 4
Brogxet HeonpepeneHHOCTH (2)
Koppexyvs nokazaiuin B Apyrue BxogHule Be- ! «——
COOTBETCTBUHM € lAHHbI- NUYUKBI ; KopDeKLus
MK Kannbposku .‘——EE;L‘
(KOHKPETHbIE BKNaAL! i i
ucnuiTaTensHon nato- 1 W ; .
1
paTopui N APYrux BenmuuHa g
4
! BIOQXET HEONPEAENeHHOCTH (2)
BuiBog CrogxeTa | 95 % poBepPUTENbLHBIN
HU . .. wHTepBan

ry )

\‘ BenuuuHa q

\

PYHKLMA NNOTHOCTU BepoATHOCTY f(q)

PucyHok 15 - BrogxeT HeonpeaeneHHOCTN U3MEPEHWI 415 BEINUMHDI, MOSTYHEHHO
B MCMbITaTeNbHON NabopaTopumn

Ha pucyHke 15 @, g, M 0, — 3Ha4YeHUs, MOKasaHHble CPEeACTBOM W3MepeHuil, KOTOpbIii Heo6Xxoanmo

Ka/mbpoBaTb, WCTUHHOE 3HayeHue (KOTOpoe, TEM He MeHee, HEeV3BECTHO B OO/bLUIMHCTBE C/lyvaeB) M 3Ha-
YyeHue. NosTy4YeHHOE C NMOMOLLbIO KasIMBGPOBOYHOM 1abopaTopmmn, COOTBETCTBEHHO.

Mpn kannbpoBke B KaNMGpPOBOYHOM rfabopaTopun CPeACTBO  M3MEPEHUli, KOTopoe Heo6XoAMMO OTKa-
nnéposatb, OygeT pAasaTb ykasaHHOe 3HaueHue .. CpefcTBa W3MEpeHWii, MCMo/b30BaHHbIE A1t Kanmb-

POBKM KanMbpoBO4YHOI Nabopartopueli, 6yayT AasaTb 3HayeHwe (. Tak Kak CpeAcTBa W3MEpEeHWin, UCnosb3y-
eMble KasMbpoBOUHOW Nlabopatopuii, UMEIT HeonpeaesieHHOCTb WU3MEePEHWA, MUCTUHHOe 3HauveHue ¢, 6yaet
Haxo[u1TCA B OKPECTHOCTM ¢ .

ryTem Koppekuuu nokasaHwii cpeacTs M3MepeHuii nonpaskoin ¢, g, W g, 6yOyT WMeTb OAuHakoBoe
3HayeHue. BroogxeT HeonpegeneHHoctn (1) Ha 3TOl cTagum OydeT BkAW4YaTb B Ce6S TOMIbKO Heonpeaenex-
HOCTb Ka/IMGPOBOYHbIX 1abopaTopuii, kak yCTaHOB/IEHO B CepTudmKaTe KambpoBKy.

Tak kaK CcpefcTBO W3MEpPeHUA MOXeT OblTb MOABEPXKEHO BAVSHWIO APYIMX BESIMYWH, KOTOpble He npu-
CYTCTBYIOT Npu Ka/MbpoBKe, 3TWM [OpyrMe BXOAHblE 3HA4YeHMs crnefyeT yuuTbiBaTb B OlOgKeTe Heonpeaesnex-
HoCTU (2).

HeonpegeneHHOCTM M3MEpPEHWii HEeOoBXOAUMO Takke YuuTbiBaTb, €C/AM  COOTBETCTBYHOLMA  OCHOBOMO-
narawownii  ctaHgapt TpebyeT, u4TOGbl ONpefefieHHas BenuuuHa fexasna B [ONYCTMMbIX npefesnax, OMNuchl-
BAEMbIX HWKHVMM W BEPXHWM AONYCTUMbIMU NpejenamMu, Kak MokasaHo Ha pucyHke 15. 8 npuHuune, npoue-
Aypa, nokasaHHas Bblle, [AOMOJSIHAETCA LWaroM 06paboTk, Korga MpOBEpsieTCs BbINOSIHEHME TpeboBaHWii K
[OBEPUTENBHOCTMW.
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J 'HuxHsA gonycTrmas BepxHaa gonyctnmas
rpaHuua T, rpaHvua Ty
Kanu6poska <7c A.
{Hanp., HaywoHanwHan kanubpo-
BOMHAA nadoparopus) J_/:\ | I
— { 1
N 9 Benuuuna q

i bropxeT HeonpeaeneHHocTH (1)

*  Roppekyua

ly_:

Koppekuus nokasavuia 8 co- | Apyrie BXOgHbIE Be-

OTBETCTBHK C AAHHBIMU Ka- NUYNHBL (KOHKPETHLIE . :
nnGposku 8KNaAL UCNLITATENb- :
Ho# naGopartopumn u i »
. APYrnx npubopos) . Benuunna q

b

XeT HeonpeAeneHHoCTH (2)

v

m-—m.—-t-h

Buisoa Oroaxera HA

Benuuuna q
4 Huxnan gonycTumasn BepxHan gonycTumasn
A
rpanvua 7, rpannya T,
MNpoeepxa HaxoxpeHws pac-
WWPEeHHOW HEONPeAeNeHHOCTH
B npeaenax Aonyckos
»
Benu4una @

PucyHok 16 - OTHOLLEHWE Mexay GlofXeTamn HeoNnpeaeneHHOCTU U3MEPEHNIA 41 BENTUUMHBI,
MoJly4eHHoOl B NcnbITaTeNbHO nabopaTopum, U AOMYCTUMBIMW FPaHULAMI 7151 3TO BEJIMUMHBI B
NPMMEHSIEMOM OCHOBOMO/IAralolLeM CTaHapTe

Ha pucyHke 16 T, u Ty SBAAOTCA HWKHUM U BEPXHUM Npeaesiom [0BEepUTe/IbHOT0 WHTepBasia CoOoT-

BETCTBEHHO, Tpe6yeMbIMI/I npuMmeHdaemMblM OCHoBononararowmm CtTaHaapToOM.

B cnydyae, korga 3HaveHue, MokasaHHOE CpPEeACTBOM I/I3Mep6HVIl7I, YyXe HaxoAuTCA BHYTpU ,EI,OI'IyCKaeMOVI
NonoCbl, KOPPEKUMS He HyxHa. PucyHOK 17 nokasbiBaeT HECKO/IbKO CVITyaLI,VIVI, Korga u Kak cpeacrtso uMsMe-
pEHMVI nogaxoaunTt AOnd ucnbiTaHnii  Unn |/|3mepeH|/||7| B COOTBETCTBMM C NpPUMEHAEMbIM OCHOBOMNoOMarakowmm
CTaHAapTOM, yCTaHaB/iMBaroweM 40nyCTUMbIE OTK/TOHEHUA.
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Moka3aHune npubopa yxxe HaxoauTcs B f0-
nycTUMOi1 nonoce.

Koppekunsa He ucnonb3yeTcs.

Mpn60op MOXET 6bITb MPUMEHEH AN UCTIbI-
TaHuii.

MokasaHne nNpnbopa yxe HaxoauTcs B A0-
nycTUMOI1 nosoce.

Koppekuus ncnonb3yeTcs Ans yBemyeHus
KayecTBa U3mMepeHuii.

Mprnbop MOXET BbITb NPUMEHEH A1 UCTIbI-
TaHwuii

Moka3aHue nprnbopa HaxoaUTCS BHE A0ny-
CTUMOIA NOSIOCHI.

Koppekunsa ncrnonb3yeTcs.

Mocne koppekuun (MoNy4YeHHOR 13 pesyb-
TaToB Ka/IMBpPOBKM) CKOPPEKTUPOBAHHOE
3HaYeHne HaxoamMTCs B Npegenax Aonyctu-
MOWA NOOCHI.

Mpr6op MOXET BbITb NPUMEHEH AN UCTIbI-
TaHwii.

rpaHuua T,

HWXHAR AORYCTHMEA
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Bepx+ana gonyctuman
rpannua Ty,

il .

Benuuuna g
A
HWXHAR ponycTuMan Bepxnan gonyctuman
rpannya T, rpanuya Ty
% Koppekyus !
T R
Benwuunna q
A
Huxraa gonycTuman BepxHAA fonycTuMas
rpanmua T rpannya Ty,
Qf: qi
Koppexuun

[V

>
Benuunna ¢
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MokasaHune nNpubéopa HaXoLMTCA BHYTPU UK
BHe AonycTMMoli Nosochkl.

Mocne koppekunn (NOAYyYEeHHON 13 pe3ysb-
TaToB Ka/IMGPOBKM) CKOPPEKTUPOBAHHOE
3HaYeHWe HaxoauTCs BHE AOMYCTUMOW no-
nocsl.

MpuGop He MOXET BbITb NPUMEHEH ANA
UCMbITaHWIA.

MokasaHve npubopa N3MepeHmnii HaxoaUTCs
BHYTPY WM BHE AOMYCTUMOIA NOMOCHI.
Mocne KoppeKumny CKOPPEKTUPOBAHHOE 3Ha-
UeHVe HaXxoAMTCS BHYTPW JONYCTVMOIA no-

JI0Cbl, HO B CEePOii 30He (Inbo ¢, -HN < T,
mbéo g, +HW > Ty ), T. e. cTatucTUyYeckm

OHO He MOXeT ObITb OLLEHEHO (noaTBepxXae-
HO), MPY HAXOXAEHUN UCTUHHOTO 3HAYeHWSA
BHYTPW UM BHE JONYCTMMOM MOOCHI.
Mpubop MOXET ObITb NPUMEHEH*,

MokasaHue npuéopa HaXoAUTCA BHYTPU UK
BHE [10MyCTMMOIA NOOCHI.

Mocrne KOpPeKLM CKOPPEKTUPOBAHHOE 3Ha-
yeHne HaxoauTCsl BHE A0MYCTMMOM NOsoChI,

HO B Cepoii 30He (nn6o g, + HH >T, nnéo
g.-HH < Ty ), T e. cTatTucTUUECKN HE MO-

XeT ObITb MOATBEPXKAEHO HAXOXAEHME UC-
TMHHOIO 3HAYeHUs BHYTPU UK BHE AOMYy-
CTMMOI1 NON0CHI.

Mpubop He cnepyeT NPUMeEHATb*

Ix laHHbI NOAX0L, OT/IMYAETCS OT APYIMX NOAXOA0B, MPUBOAMMBIX B IMTEPATYpe, NOTOMY UYTO AOMYyCTUMbIE OT-
K/TOHEeHUs!, YCTAHOBJ/IEHHbIE B CTaHAapTax, BXOASLWMX B cepuio cTaHAapToB 61000-4-x, 6binn onpegeneHsl 6e3 yueTta

HeonpeaeneHHOCTH.
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HwxHsis gonycTmast BepxHsis gonyctumas

rpaHiua T, rpaHvua Ty
qc IKoppekuus q
| — >
BenununHa g
A
HuxHAA gonycTuman BepxHsas gonyctumas
rpanuya T rpaxuua Ty

q. Koppexyuns qx
]
!
‘ ““”“'\“ll LI e o
BenuusuHa g
A

HuxHas gonycTumas BepxHsaa qonycTumMan
rpanvya 7, rpavnya Ty,

q.

ql'

Koppexuus

»>
Benuuura q

PucyHok 17- CuTyauuu, nokasblBaoLLme, Koraa v Kak CpeficTBO M3MEPEHU NOAX0AUT /151 UCMbITAHWIA Un
“3MepeHnii B COOTBETCTBUM C NPYMEHSEMbIM OCHOBOMO/IAraloLLM CTaHAaPTOM, YCTaHAB/MBAOLLM
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7 LOKyMeHTUpOBaHWe BbIUMCIEHNS HeonpeaeneHHOCTM N3MepPeHNi

YcTaHoBNeHWEe HeonpefesIeHHOCT W3MEPEHWin B COOTBETCTBMM C HAaCTOALWMM PYKOBOACTBOM  [O/MKHO
6bITb  380KyMEHTMpPOBaHO B oTyeTe. OT4YeT [OO/KEeH BKIOYaTb B Cebs BCe 3NeMEeHTbl, MpeACTaB/eHHble B
Tabnmuye 1. OTyeT [O/DKEH cogepxaTb BCH MHGOPMaUMO, Heobxoaumyrd A1 BOCCTaHOBAEHUS 6GromkeTta
HeonpeAeneHHOCTN. B 4acTHOCTH, JO/MKHO BbITb OTPaXKEHO CneaytoLLee:
naeHTNUKaLma n3Mepsembix Be/IMYMH;
onpegeneHns BAMSIOLLMX BENNYMH NMPUMEHUTEIBHO K U3MEPUTENbHON Lenu;
onpeeneHne KaTeropum A5 Kaxaon BANAIOLLEN BENNYMHDI, T. €. TUn A unn tun B;
onpegeneHue npumeHsiemoit ®rB, ncnonb3yemoi Ansa KaxXao BANSIOLWEN BENUYNHBI,
onpegeneHne NPUMEHSIEMOI MaTeMaTUUECKO hopMysibl, MICNOAL3YEeMOi ANs kaxaon OrB;

BblUMC/MEHHAA CTaHAAapTHas HeonpeaeneHHOCTb A/1A KakA0N COCTaBNALWEN;
KO3(phUUMEHT YYBCTBUTETBHOCTb o

BblUMC/IEHHAs 06Last cTaH4apTHasi HeonpeaeNeHHOCTb;

Ko3ahhuuymneHT oxeata K , 06bI4HO K = 2 (19 95%-HOW AOBEPUTESIbHO BEPOSTHOCTK);
BblUMC/IEHHAS pacLUMpPEHHas HEONPeAeNeHHOCTb.

3HaveHve HeonpeaeneHHOCT! MOXeT ObiTb BblpaXeHo B feumbenax uam B npoueHTax. Bce 3HauveHus
HeonpeaeneHHoOCTU [O/MKHbI ObiTb BblpaXeHbl C He 6onee uyem Tpems 3Havawmmu uudpamu (Hanpumep
2,35 gb v 12.4 %). lNpumepbl OLOMKETOB HeonpefeneHHOCTU MpuBeAeHbl B npunoxeHnsx A u B. Heobxo-
OVMO 3aMeTUTb, 4YTO 3HAYEeHVWEe HEeOMNpPeaesieHHOCTM He [AO/DKHO PaBHATbCA HY/H0, T. €. HY/EeBbIX 3HA4YeHui
cnepyert nlberatb.

MpumeyvaHne — MpeobpasoBaHve U3 geunben e NPoLeHTbl UM Ha060POT MOXET ObITb BbIYUCIEHO NY-
(BenununHa _ B _ ab |

Tem npeobpasoBaHnsa 10 20 xtOO.
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MpunoxeHne A
(cnpaBoyHoOe)

MNpuMepbl OLLEHKM HeoNpeaeneHHOCTM U3MEPEHUI NPY U3MEPEHUN SMUCCUM

A.1 O603Ha4YeHus

A.1.1 O6wume 0603HaYEHNA

X/ - BAvsoLWLasa BENNUNHE;

X} - oyeHka X/;

8X, - nonpaska 4719 BAVAOLLENA BE/TMUYNHBI;

n(x/) - ctaHgapTHaa HeonpeaesieHHOCTb X,-;

Cj - K03ath(PMUNEHT YyBCTBUTENBHOCTY;

y - pesynbTar n3mepeHuii, (oLeHka nsmepsseMoli BeNIUmHbl), CKOPPEKTMPOBaHHAsA 415 BCEX PACMNO3HaHHbIX
3HaYMTENbHbIX CUCTEMATUYECKMX 3PGEKTOB,

"c(Y)~ cymmapHas ctaHgapTHas HeonpeaeseHHOCTb Y;

U (y) - paclumpeHHas HeonpeaeneHHocTb Y;

N1 - koachdhmumeHT oxBaTa,

a* - BepxHsasA abecuuncca PriB;

a- HWKHSAA abcumcca OIB.
A.1.2 O603Ha4YeHNs 1 onpeaeneHnst UsMepsieMbIX BEIMUMH B Npumepax
E - MakcumanbHast HanpsPKeHHOCTb 3/1eKTpryeckoro nons, Ab (MkB/m), npy roprsoHTasIbHON 1 BEPTUKASIb-

Hol nondapunsaynax B 3agaHHOM gnanasoHe nepemMelleHna no BbiCoTe U Ha 3agaHHOM rOpnU30OHTa/IbHOM

yAaneHnn oT 06beKTa UCTbITaHWUIA, KOTOPbIV BpallaeTcs B npegenax 360° no asmmyTy.
A.1.3 O603Ha4YeHNs BXOAHbIX BEIMYMH, 0BLUME A1 BCEX U3MEPEHUIA MOMEX

- 3aTyXaHue B JIMHNN CBA3N MexXay NPpUeMHUKOM n aHTEHHOMA, nb;

6M - nonpaska f/151 NOrpeLuHOCTH, BbI3BAHHON paccornacosaHvem. ab;
V, - CUMTbIBAEMOE HaMpsXKeHVe NpueMHuka, a6 (MKB);

SVgjy- nonpaska 13-3a HETOUHOCTY U3MEPEHMUSI CUHYCOUAA/IBHOTO HANPSHKEHUS NPUEMHUKOM, AB;
6V, - nonpaBkKa 13-3a B/IMAHWA LLyMa NpueMHuka, Ab.

A.1.4 O603HaYEHUs1 BXOAHbIX BE/TMUMH, BBEIEHHbIX [/151 U3MEPEHUIA N3/Ty4aeMbIX MOMeX
G, - ycuneHve npegycuivTens;

6Gp - nonpaska f/19 HeCTabubHOCTU YCUIeHUA NpedycununTens;
Fy- aHTeHHbIN dhakTop. 4B (B/m);
8F, | - nonpasKa 13-3a NOrPeLIHOCTY UHTEPNONALMK aHTEHHOTO dakTopa. Ab;
6F, (Hf- nonpaska 13-3a HaNPaB/EHHOCTN aHTeHHbI, Ab.
ph - MONPaBKa 13-3a pacnosioxeHus (hasoBoro LeHTpa aHTeHHbI, 4b;
6F, - nornpaska 13-3a Kpoccnonapusaunmn aHTeHHsbl, Ab;
- nonpaska M3-3a KoadhrLmeHTa cTosieit BoMHbl HenaeanbHoM nnowaakum, ab;

6AHT - Nnonpaeka 13-3a B/IUSHKUS MaTepuasia NoBOPOTHOMO CTOMNa Ha pe3y/ibTaTbl u3mepeHuit. Ab;

6d - nonpaeka 13-3a HETOYHOCTU PACCTOSIHWS A0 aHTEHHbI, AB;
8/1 - nonpageKa 13-3a HETOYHOCTM BbICOTLI MOBOPOTHOIO CTONa, AB.

A.2 Mpumep 6l0LKeTa HEONPEeAENEHHOCTN A1 U3MEePEHUS N3/yYaeMbiX MOMEX B AnanasoHe ot 1 ao 18 'y,

M3mepsiemyto Be/IMYNHY E BbIMMCAAIOT MyTEM UCNOJIb30BaHWA CNeayOLWeEero ypaBHeHNs Mogenmv

E=V,+Bq +G, + F, +6V$iv +6V, f+&Gp + &M+ &Fgf +Ne3# +&Faph +&F,p +"$vswft **NT +&J .
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HeonpeaeneHHOCTb, CBSA3aHHAs C X,

Brvstowas BesimumHa *j KoadhcpuumeHT
Ab ene oxsaTa AB

CuMTbIBaHME NPUEMHMKA © Vv, 01 HopmankHas A=1 0,10
3aTyxaHue: aHTeHHa-MPUEMHUK 2> 0,2 HopmanbHas k=2 0,10
Yeunenve npegycunutens 10 cp 0,2 HopmasbHas k=2 0,10
AHTEHHbII hakTop®* Fo 1,0 HopwmanbHas *=2 0,50
Koppekuun npuemHmka
CuHycongansHoe HanpshkeHnes) Wsw 15 HopmarnkHas k=2 0.75
HecTtabunbHOCTb ycuneHns sop 1,2 [MpsamoyronbHas 0,70
npegycunutenais
BnunsiHne ypoBHA LWyMma, +07/0,0 MpamoyronsHas 0.4
1-6 IMu?)
BnvaHue ypoBHs LwWyma, +0.1/0,0 MpsamoyrosbHas 0,58
6-18 Mu*>
PaccornacoBaHue: aHTEHHa- bM +13/-1.5 1,00
npegycunutens®)
PaccornacosaHuve: npegycuiuv- 6M +1.2/-1.4 0,92
Tenb-NPUEMHNK®)
KoppeKkunn aHTeHHbI:
YacTtoTHasa MHTepnonAuns aHTex- a3 f 0,3 MpamoyronsHas 0,17
Horo dpakTopa ’)
PasHuLa Harnpas/eHHOCTU®) dir +3.0/-0.0 MpsimMoyronbHas 0,87
MonoxeHne a3oBoro LeHTpa®) pft 0.3 MpsimoyronbHas 017
Ha3 Mm
Kpoccnonsipusaumsiio acp 0,9 MpsimoyronbHas 0,52
Koppekuns nnowiazku
HeuaeanbHOCTb NIOLWAAKN1Z 3,0 TpeyronbHas 122
BnvaHue maTtepuana noso- 15 MpsAmoyrosibHas 0,87
poTHoro ctona, 1 -6 Mulsd)
BnvaHne maTtepunana noso- 6A,, 2,0 [MNpamoyronsHas 1,15
poTHoro ctona 6-18 Muyls)
PaccTosiHMe yaaneHHOCTU ) Ha 0.3 MpsimoyronbHas 0,17
3m
BbicoTa cTonals 0,0 HopmasibHas *=2 0,00

MpoHyMepoBaHHble KOMMOHEHTbI 1)-5) NosACHEHbI B NyHKTE A.3, KOMMOHEHTbI 6)—15) — B nyHKTe A 4

a BepxHuMe MHAEKChI CCbl/1aloTCA Ha NPOHYMepoBaHHbIe KoMMeHTapun B A.1 n A.2.

® Bce |c,| =1, cM. 5.1 (OCHOBHbIE Liaru).
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CnepoBaTenbHO, pacluMpeHHas HeonpeaeneHHoCTb 6y,quZ

U(E) = 2. (E) J 5388501 *6
I C\g' ) ue(E) [5,46 nbaona 6-18 Iy,

A.3 O6ocHOBaHME A5 OLEHOK BXOAHbIX BEAMYMH, 0OWMX ANnsi BCeX W3MepeHuii nmomex B Tabnumue A.l
(kommeHTapum 1-5)

MpumeyaHus, cnegytollee 3a KOMMeEHTapueM, npegHasHadveHsl Ana npeocTaB/ieHna pyKoBOACTBa MNosib3oBaTte-
Neit 3Toro TEXHUYECKOro oTyeTa. Cnepyouie npyumevaHms nNpMMeEHeHbl K BXOAHbIM BENUYMHAM, YKa3aHHbIM C BEPXHUM

nHaekcom (Hanpumep V) B nyHkTe A3 1 (Hanpumep ) B NyHkTe A.4
1) CunTbiBaHMA NPUEMHMKA BYAYT MEHATLCSA MO NPUYMHAM, KOTOPbIE BK/IOYAIOT B ce6s HeCcTabu1bHOCTb U3Mepu-
Te/IbHbIX CUCTEM M MOTPELLHOCTM NHTEPNOAALMY LKasbl U3MEPEHWi

OueHka V, — cpefHee 3Ha4MTEe/IbHOTO YMCMa CUUTBLIBAHWIA, CO CTaHApPTHOW HeonpeAeneHHOCTbIo, AaroLleiics
3KCNEPVMEHTA/IbHBIM CTaHAAPTHLIM OTKIOHEHUeM cpeaHero (R =1).

2) MNpegnonaraeTcsi, YTO OLLEHKA 3aTyXaHWUs CBA3U MEXAY NPUEMHUKOM W aHTEHHOI GyAeT [OCTynHa U3 oTue-
Ta 0 KaIMGPOBKe, BMECTE C paclLMpeHHoli HeonpeaeIEHHOCTbIO U KO3D(MLIMEHTOM OXBaTa.

MpumeyaHne — EcCnM oOUEHKa 3aTyxaHusi MoslydeHa W3 [aHHbIX NPOM3BOAMTENS A1 NPOBOAHUKA WK
aTTeHaTopa, To MOXET GbiTh NPUHSATA NPSIMOYro/ibHas ®IB, umetowas nosyLWMpPUHY, PaBHYO KOHKPETHOMY A0BEpPUTESb-
HOMY MHTEpBa/Ty Npou3BoAMTENS. ECun yuntbiBaeTcsi kabeslb COBMECTHO C aTTEHIATOPOM C AaHHbIMU NPOU3BOAUTENS
L1 KaGens u aTTeHoaTopa, To a, MeeT [jBa KOMMNOHEHTa, Kax/Abli N3 KOTOPbIX UMEET CBOI NPSIMOYronbHyo ®rNB

3) MpepnonaraeTtcsi, YTO OLEHKA MOMPaBKA K MOrPELIHOCTU MPUEMHUKA /1S CUHYCOUZASIbHOTO HanpshKeHWst
6y[eT AOCTYMNHA M3 0T4YeTa 0 KaIMGpOBKE BMECTE C PacLUMPeHHOl HEONPEE/IEHHOCTbIO U KO3((HULIMEHTOM OXBaTa.
MpumeyaHne — Ecnu OTYET O Ka/IMOPOBKE YKA3blBAET TOMbKO TO. UYTO TOYHOCTb MPUEMHMKA CUHYCOU-

Oa/IbHOTO HanNpshkeHUss HaxoauTes B npefesnax AOBepuTesibHOro nHTepeana, cornacHo CISPR 16-1-1 (2 gb), TO oueH-
Ka nonpaeBKun A0/MHKHA ObITb NPUHATA PaBHOW HY/H0 ¢ NPSIMOYTosibHOI ®MB, nmetowel nonywnpuHy 2 ab.

4) insi n3nyyaembix MOMeX LUYM NPUEMHUKA MOXET B/IMSITb HAa Pe3y/bTaTbl U3MEPEHNS OKO/O AoMycKa K U3nyya-
€MbIM NoMexam

OTknoHeHne 6Y;, oueHnBaloT B Npedenax mexay Hynem n +0.7 ob. HecmMoTps Ha TO YTO OTK/IOHEHWE acUMMET-

pVYHO, NONpaBKy OLEHMBAIOT B HY/b, KaKk ecnv 6bl OTKNIOHEHWE 6bl10 Bbl CUMMETPUYHO B OKPECTHOCTM U3MEPEHHOro
3HayeHus ¢ npsMoyronbHoli ®MB, nmetowei nonywmpuHy 0,7 ab. MonpaBka N60ro AeTeKkTopa 13-3a BAUSHUS LWyMa
6y4eT 3aBMCeTb OT TuMna curHana (HanpyuMep, UMMYNbCHbIA WY HeMOAY IMPOBaHHbIA) U CUIKO 1 6yaeT M3MeHATb noka-
3aHKUA YPOBHSA LWyMa. YpoBeHb curdasna gns CLIO BbiGupatoT paBHbIM HOPME 13/ly4yaeMoii SMUCCUU, T. K. 3TO KPUTUYHO
ON1A ycTaHoBNeHua cootBeTcTBuA 3HaveHve 0,7 ab B3AaTto 13 pucyHka A 1 ana CLUO = 20 gb. CWWO nony4yeHo gnsa
KoadhpuumeHTa Wwyma 6 Ab ¢ Ncnosib30BaHNEM BbipaXkeHNA

Eup =Vp + F, +s, = -67 + 10IlgF, +10IgB,, + W, + F,+a,, (A. 1)

E\p - 9KBVBa/IEHTHAA HaMNpPsHKEHHOCTb MOJA, COOTBETCTBYIOLAA YPOBHIO LUyMa NPy MUKOBOM [AETEeKTUPOBaHUN.
a6 (MkB/wm);
Vyp ~ YPOBEHb LLIyMa Npu NUKOBOM AeTEKTUpoBaHuu, b (MKB);

F, - aHTeHHbIN hakTop ANA YacToThl NpueMHuka. ab (B/m);

- ocrabneHne coeAnHUTENLHOTO Kabensa aHTeHHb!, Ab;
f=N- k03hOULMEHT LyMa N3MEPUTESTLHOTO NPUEMHUKA, T €. YAC/O;
IOIgAN-KO3(hQULMEHT LLYMa M3MEPUTENBHOIO NPUEMHMKA, AB;
By - LUMPVHA LLYMOBO#A NMOJIOCHI U3MEPUTENIBHOTO NPUeMHIMKa, L
Wp,, - BECOBOVi KO3(P(hULIMEHT WyMa Ansi NMKOBOTro AeTekTopa, Ab;

-67 - abCconoTHbIN ypoBeHb WyMa, Ab (MkB), Ha 1 IU WMPWHLI MoMOCkl, onpedensiemMbli No copmyne
101a(KTx1 TwA,,..) (K - noctoaHHaa Bonbumana. T, = 293,15 K, P —MOLLHOCTb, Bblpabartbl-

Baemas 1 MkB Ha Harpyske 50 Om).
Mpu n3mepeHnsix nsnydyaembix NoMex gnanasoH YyacTtot oT 1 go 18 My 6yaeT pasgeneH Ha nogamanasoHbl oT 1
[0 6 Ty (rae yuntbiBatoTca Hopmbl amuccun CISPR 22) n ot 6 go 18 Iy (co cpegHvuM 3HavyeHvem nomex 58 ab
(MkB/M) 1 nukoBbIM 3HaYeHnem 74 ab (MkB/wm) (B3saTbl u3 CIS/I/106/CDV B ka4ecTBe OCHOBaHUSA /1 HOPM 3MKCCUK)).

1vks
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KoatpcpuumeHT wyma cuctemsl 10- IgF, - 6 4B npeanonaraetca ao 6 I'u. Ans gnanasoHa 4actoT cebiwe 6 ITu. npes-
nonaraetcs, 4to 10IgF, = 4 AB, T.e. npeaycunnTesb NOACOEANHEH K aHTEHHE. Vcnosib3oBaHne faHHbIX pucyHka A.l
npy MUHUMasIbHOM 3HaveHnem CLUO = 22 ab Huxke 6 Ty n 19 ab cBbiwe 6 My, npuBOANUT K OTKNOHeHuAM o 0,5 ob
(Hwxe 6 I'Tu) n oTknoHeHuam o 0,8 ab (cebiwe 6 ML).

C»T».. |oneHl1lr ot
y[»00Hs < w un. bl 8 46

6.00

5.w I

4,00

+ 4 107y ¢ OILTA /IR M 2T

——

3.00 —.

oo § o« IDOBODM

2,00 '.

1.00

0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 3B 38 40
ClWO, pb

PucyHok A.1 - OTK/IOHEHME NOKa3aHWsi MMKOBOTO AETEKTOPA OT YPOBHSI CUTHAMA Ha BXOAE NPUEMHMKa A1 ABYX
C/lyyaeB: CUHYCOMAASIbHbIV CUTHA U UMMY/bCHBI CMrHaN (YacToTa NOBTOPEHVS MMNYbCOB 100

MpumeyaHne — KoappmumeHT wyma cuctembl Nfg o( — KOI(IULMEHT LymMa CUCTEMBI, COCTOsiLel W3

N3MEpPUTENbHOrO MPUEMHUKA, NPeaycuIMTens U coeanHUTENbLHOTO kabens (kabenei), koTopas «BUAHa» U3 aHTEHHOro
nopta. 31o onpeaenseT wym 1 CLLIO gna curHana Ha npegesnibHOM yposHe A, 1 F, — KO3dhnLMEHTbI LyMa npeay-

CUIUTENA N M3MEPUTE/IbHOTO MPUEeMHWKA, a., U a., — ocnabneHusa, Ab, [OByX COEAMHAOWMX MPOBOAOB
G, = 10lg(g;) — pasHocTb Ko3adpchuumeHTa npegycunutens. b n ocnabnexusa a., = 6"-A"). Koaddpuupent
wyma Nfw — KoaddomumeHT wyma F,,, OTHOCALLMIA K BXody npefycunutens, Ab. [1na Toro 4ytobbl nogaepxmsarts HU3-

KWii LLIYM CUCTeMBbI, 3aTyxaHWe a.; COeAUHEHNS MEX /Y aHTEHHOI 1 NpedycunTenem AO/MKHO NoAAepKMBATLCA MaKCH-
MaJIbHO HU3KUM.

-1
Fot = £ +_Fzg , Nnot “H0'960b Nfgyst = aC1 * Nftot
1
npe.tveiLiirre.ii. TMpuesimk
F, Fy
Y 8¢y
— D
5) HeonpeaeneHHOCTL PaccornacoBaHus

O6Lwue NonoXeHns

8 obLuem cnyyae, NPUEMHbIA NOPT aHTeHHbI ByAeT coeAuHEH ¢ NOpTOM 1 ABYXMOPTOBOro yCTPOCTBa, NOPT 2 KO-
TOpPOro 3aBepLuaeTcs NPUEMHMKOM C KOIIULMEHTOM OTpaxeHus I,. [JByxnOpTOBOE YCTPOWCTBO MOXET ObiTb kabe*
nieM, aTTeHaTopoM, aTTeHaTopoM 1 kabenem BMeCTe WU HEKOTOPO KOMOMHaLWe# KOMMNOHEHTOB, KOTOPbIe MOryT
6bITb BbIpaXeHbl CBOMMU S-napameTpamu. MonpaBka us-3a paccoriacoBaHus Torga éyger
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6M=20lg|(1-,S,,)(1-1.S,,)-Si,r.i] (A.2)

raoe Fe — KOG(*J(*)I/ILI'I/IGHT OTpaXeHnAa Ha BbIXOAHOM NOPTY aHTEHHbI, Koraa oHa yCTtaHOB/1eHa AONA MsmepeHmﬁ nomMmex.

Bce napameTpbl yUnTbIBAKOT MPUMEHUTESIBHO K COMPOTMBAEHNO 50 OM.
Korpa n3BecTHa TO/IbKO BEIMUMHA U BENINYMHA SKCTPEMYMOB NapaMeTpoB, HEBO3MOXHO BbIYMCUTL 6M, HO ee

3KCTpeMasibHOe 3HaveHne 8M' npumeT BUA;

5M- =20lG[(Ir[1S 1 IFIS oL 11 IS 1S ol el IS ). (A.3)

®MNB BbM npubnusmTensHo (JlobpasHas, C LWMPUHOA He 6onee yem [6M' -6M ) U cTaHO4APTHLIM OTK/IOHEHUEM

He 60/51€ee NoMyLWUpUHbI, AeneHHol Ha V2 XoTta (JlobpasHasa ®MB acuMmeTpuyHa B N0rapudMUYecknx BemumHax,
nonpaeka OCTaeTCs PaBHOM Hy/t0, MOTOMY YTO OXUAAEMOE 3HAUYEHWE OTK/IOHEHNS PABHO HYJIHO.

M3nyyaemble nomexu

[Onsa namepeHus nsnydaemolx nomex sbiwe 1 MMy, KCBH aHTeHHbl npuHumatoT st < 2,0:1, nogpasymesaroLnia

[I'.] £ 0,33. Tawke NPUHUMAIOT, YTO A/ NPUCOEAUHEHUS K NPUEMHNKY MCMO/Mb3YEeTCA XOPOLUO COMMTacoBaHHbIN Kabesb
(ISii|«1, |S2,] «1) ¢ muHumymom ocnabnenus 1 b Ha 1 ITy « 0,9), a ocnabneHne npuemHuka pasHo O AB.

npu KoTopom B cootBeTcTBuM ¢ CISPR 16-1-1 KCBH < 3,0:1 o6ecneuunsaert || < 0,5.

Ecnv ncnonb3oBaH BHELLHWIA MO OTHOLIEHUIO K MPUEMHIMKY NpeaycunmTe b, TO HeonpeaeeHHOCTb 13-3a pacco-
rNacoBaHus criefyeT yunuTbiBaTb ABaXKAbl, T. €. MeX/y MOPTOM aHTeHHbl U BXOAHLIM NMOPTOM MpeayCcunnTens u Mexay
BbIXOJHbLIM NMOPTOM MpeaycunInTens 1 BXoAHbIM MOPTOM NpUemMHuKa. [Ans npeaycunutens nNpUHUMAaKT, YTO BXOAHON U

BbixogHo KCBH £2,0:1. Vcnonb3oBaHue BHELLHEro MNpeaycunutens yuuTbiBaloT ANA AuanasoHa 4acToT Bbllle
1T,
OueHka nonpasku 6M pasHa 0 ¢ U-o6pasHoii ®IB ¢ LuMpWHOIA, paBHOW pasHocTh [BM* -bM ).

Mpumeyanne 1 — BeblpaxeHns gna 6M° n &M nokasbiBatoT, YTO MNOMpaBka W3-3a paccorsiacoBaHuA Mo-
XeT ObITb YMEHbLUEHA NPW YBENNYEHUMN OCMabMeHNss XOPOoLLo Nogo6GpaHHOM ABYXNOPTOBONM Lenu, npeawecTByOLEN
NpUeMHUKY. HejoCcTaTKoM ABISETCA CHMKEHUE YyBCTBUTENBHOCTU U3MEPEHNT

Mpumeyvanne 2 — [NA HEKOTOPbIX AHTEHH NPUW HEKOTOPbIX YacToTax MOXET OblTb HamHOro 60sbLue,
yem 2.0:1.

Mpumeyvanne 3 — Mepbl NPEefOCTOPOXHOCTA MOTYT OblTb HEO6XOAWMMbI AN1A TOro, 4TO6bl y6eauTbes, 4TO
COMNpOTMB/IEHNE, KOTOPOE «BUAWNT» NPUEMHIK, COOTBETCTBYET TpeboBaHusm CISPR 16-1-4 £2,0:1 npu ncnosnb3o-

BaHWUW C/IOXHOI aHTEeHHbI.

MpumeuaHne 4 — ECNW 3KBUBAIEHT CETW WM TMOMIOWAIOWME KNELM OTKa/IMOPOBaHbl Ha BbIXOAHOM MOPTY
aTTeHaTopa, NoAK/IYEHHOrO HEMOCPEACTBEHHO K HAM, TO BAIMSIHE MOJSIHOTO COMPOTMB/IEHNS UCMbITYEMOIO 060pya0-
BaHWs Ha NOMpPaBKy M3-3a paccor/iacoBaHusa 6yAeT yMeHbLIEeHO NMpu Bo3pacTaHuM 3aTyxaHusi aTTeHioaTtopa B COOTBeT-
CTBUM C BbIpaXeEHNEM

[reIs|r,l,O.Sx10%'20,

rae ', —Ko3thULMEHT OTpaXEHMS,
a — 3aTyxaHue aTTeHiaropa, ab.

MpumeyaHue 5 — [lononHWTENBHO cCOOBpaXKeHUst No nosoAy ypasHeHus (A.3):

a) Mpy HecyLLecTBYIOLLEA NN CANLWKOM c1aboil Koppenauumn craraeMbix IMHEHOE CyMMUPOBaHNe MOXeT ObITb
3aMeHeHO0 KOpHeM KBaJpaTHbIM U3 CyMMbl KBaApaToB;

b) n3-3a 06bIYHO Masoi BENMUMHBI ClaraeMbix NPUMEHMMO AasibHelwee npubnamkeHune (rae 6/ — ctaHgapTHoe
OTK/TOHEHNEe HopMasbHol ®IMB. AB), npuBoAsLLee OKOHYATENBHO K BUAY

«6.17(/1NIS, 1 D2 1IS 2217 - (relIrd1S2.1%)?
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A.4 OGOCHOBaHWE [A/11 OLUEHKU B/IASIIOLIMX KOHKPETHbIX BE/IMYMH [ MEeToAa W3MEPEHUsI W3/TyYaeMbiX
nomex B AgnanasoHe ot 1 fo 18 Iy (kommeHTapum ¢ notd)

6) MpuHMMAaIOT, YTO OLeHKa aHTeHHoro chakTopa A/18 cBo60AHOr0 NpocTpaHcTea F, AOCTynHa B OTYeTax O Ka-

NMBPOBKE BMECTE C paclUMpeHHOl HEONPEeAENEHHOCTbIO U KO3(h(ULIMEHTOM OXBaTa.

7) Mpu BbIYUCNIEHUM @HTEHHOTO (hakTopa MyTeM UHTEPMOALMM MEXAy YacToTamMm, Ha KOTOPbIX MMEKTCS A0CTYn-
Hbl€ [jaHHble, HEeoMNpeaeNeHHOCTb CBSA3aHa C TEM, UTO aHTEHHbIN (DaKTOp 3aBUCUT OT MHTEPBA/IA YaCTOT MeXay TouKamMu
Ka/IMBPOBKM U U3MEHEHMEM aHTEHHOro (hakTopa C 4acToToi. Mpadmyeckoe NOCTPOEHNE 3aBUCMMOCTY KasIM6poBaHHOrO
AHTEHHOTro (hakTopa OT YacTOTbl MOMOraeT BU3yasiM3MpoBaTh CUTYaLMIO

OueHka nonpaskn 6F, < 13-3a MHTEPNONALNN aHTEHHOro (hakTopa paBHa Hyn C NpsAMOYrosibHon ®IMB, nwveto-
wer nonywmpuny 0,3 ab.

MpumeyaHne 1 — [ns A06OA 4acToTbl, AN KOTOPO MMEETCA Ka/IMOPOBOYHBIA KO3I(ULUMEHT aHTEHHbI,
KOPpEeKLUMA He 06513aTe/IbHO A0/KHA GbITb pacCMOTpeHa.

8) HanpaBneHHOCTb NPMEMHOI aHTEHHbI ONpeensieT 3HaueHne BeMunHbl w ypasHeHus (9) CISPR 16-2-3:2010,
KOTOpPOE WCMONb3YIT A/1A PacCyXieHns 0 HeobX0AMMOCTM CKAHUPOBAHUW BbICOTbl aHTEHHbI. 3HAYEHME W BbIYUCNSAOT
Ha OCHOBE NPeAnoIoXeHNA 06 NCTUHHOCTW KPUTEPUS AasibHel 30Hbl. Ha Manbix M3MepuTebHbIX pacCTOSHUAX n3Mepe-
HMS OKa3biBalOTCA B 30HE PpeHensi, a He B JasibHel 30He dakTnyeckoe 3HauYeHMe W kak Mepbl 06pasa NPUEMHON aH-
TEHHbl — OT/INYME OT 3HAYEHUS, NOJTYYEHHOTO C NOMOLLbIO ypaBHeHUsA (9).

BnvsiHne CBONCTB NPUEMHON aHTeHHbI Ha HEeONpeAeNeHHOCTb Takke 3aBUCUT OT YacTOoThbl, pasmepa obbekTa uc-
NbITAHWIA N N3MEPUTEILHONO PAcCTOSIHNSA. Pe3ynbTupytoLiee 3HaueHe HeonpeaeeHHOCTY He IBASETCS NPOCTbIM.

Ha BbICOKMX 4acTOTax HEKOTOpble NPWEMHble aHTEHHbI UMEKOT HECKOJ/IbKO /1IenecTKOB BMECTO OAHOrO r/1aBHOMo
nenectka. ATO MOXET CTaTb MPUYMHON NOAB/EHUS AONOMHUTEBHOW NHCTPYMEHTaIbHON HEONpeaeNeHHOCTH, KoTopast
He paccmaTpuBaeTCs B HACTOSILLEM CTaHapTe.

OueHka nonpasku coctasnsetr +1 ab (T. e. NpuHMMalOT, YTO 3Ta nonpaska OyaeT MpUMeEHeHa) C npsMo-

yronibHoW ©MB, nmetowen nonywmpudy B 1,5 ob, npyHumasi, 4yTo pasMepbl 06beKTa UCMbITaHWii 6oblUe, YeM YacTb
packpbiBa N3nyyaroLiein aHTEHHbI W.

MpumeyvaHne 2 —[nA n3mepeHus usnyyaembix nomex B BOK Bbiwe 1 TL, HOMWHANLHOE W3MEpPUTESIbHOE
pacctosiHue paBHo 3 M (cMm. CISPR 16-2-3). Ecnv ucnonb3yeTtcs gpyras gucraHums, Hanpumep 1 m, To 6yaeT npumeHe-
HO npeobpas3oBaHne pesynbTaToB AN 1 M B pesynbTaTbl U3/TyYeHW, MPUMEHSEMbIX 415 NePBUYHOTO N3MEPUTENIbHOIO
paccTtosHusa 3 M. Ha npakTuke Takve npeobpasoBaHusa 4acTo NPOBOAAT, nosaras, 4to usslyyeHms ot obbekTa ncnbita-
HW Ha KOHKPETHOM W3MEPWTESIbBHOM PACCTOSAHWM MOTYT ObiTb Npeo6pas3oBaHbl B ApYyroe pacCcTosiHie NpYMeHeHueM
paseHcTBa CBO60AHOrO npocTpaHcTea (20 ab/aekaga wam 3asmucumocTb 1/r ). OgHako TouyHoe npeobpa3oBaHne oveHb
CU/IbHO 3aBMUCMT OT TunNa o6bekTa UCMbITaHWi, UCMOMIb3YEMOro U3MEepPUTENIbHOTO PacCTOSHUA U 4acToTbl. V3mepeHus
Bbiwe 1 [Ty NpoBOAAT B 30He ®peHens v ynpoLeHHoe nNpasBusio npeobpa3oBaHns CBOOOLHOIO NPOCTPaHCTBa He uc-
nosb3yoT Tem He MmeHee CISPR 16-2-3 pekoMeHAyeT Ucnosib3oBaTh NpaBuio NpeobpasoBaHns CBOOOAHOIO NPOCTPaH-
CTBa. 3TO MOXET BHECTW 3HAYUTE bHbIE HEONPeAEeNeHHOCTU 13-3a NPeobpasoBaHns N3MEPUTE/TbHOTO PaccTOAHUS, KO-
TOpble J0/MKHbI ObIThb TLATENBHO NPOAHA/IM3NPOBAaHbI.

9) VI3MeHeHue nonoxeHnst ha3oBOro LEHTPa C YacToTOi A/1A /IOr0/IEPUOAUNYECKON U ABOIMHON pebpucToli py-
MOPHOI aHTEHHbI BbI3bIBAET OTK/IOHEHUSI OT Tpebyemoro yaaneHus MprHUMAalT, YTO PacCTOSHUE OT aHTEHHbI 0 06b-
eKTa MCMbITaHW N3MEPSIKOT OT CPeAHel TOUKU aHTEHHbI, YTO NPUBOAWT K NONpaBKe, PaBHOW HY/HO.

[na noronepuognyeckoii Wan ABONHON pPebpucToil pynopHO aHTEHHbI OLEHKa MonpasBky 6PN paBHa Hy/lo U

MMeeT NpsMOoYTosibHyto ®IB ¢ NoNyLWMprHON, OLLEHEHHONR C YYEeTOM B/IMSIHUSI MOrPeLHocTU +0,1 M B MECTOMNOJIOXEHUH,

NPUHUMAaSs, YTO HaMNPSHXKEHHOCTb NOJ1si 06paTHO NPOMNOPLMOHa/IbHA PACCTOSIHNULO. .
10) CumTaeTcsl, YTO KpoCCnonapu3aumMoHHas CocTaB/isowas A8 PYNopHO aHTeHHbl He3HauuTesbHa. OueHka

KoppeKkuun 8F, A/19 KPOCCNOMAPU3ALMOHHON COCTaB/IsAIoLEel /T0roneprojnMyYeckoil aHTeEHHbI paBHa HynMlo € NPsMO-
yronbHow ®MB, umetowen nonywmpury 0,9 b, COOTBETCTBYHOLLYIO YPOBHIO KPOCCNONAPU30BAHHOW KOMMOHEHTbI MUHYC
20 pb cornacHo CISPR 16-1-4.

11) KanmbpoBaHHble NpeaycuanTenin Cnoab3yT NMbo nepes n3aMepuTebHbIM NPUEMHUKOM, NM60 BCTpanBatoT-
CA B U3MepPUTESbHbI NPUEMHIK, HO Bapuaummn YCUNEHNS BHELLHErO NpeaycunnTenst He yYnTbIBaOTCS NPY KanIM6poBKe.
MpuHMMAtOT, YTO OLieHKa koathduLmeHTa npegycunmtens G, JOCTynHa B oT4eTe 0 KasIMbpoBKe BMECTe C pacLUMpPeHHO
HeonpeaeneHHoOCTbI0 U KO3ULMEHTOM OxBaTa. J1tobble OTKIOHEHUA YCUIeHUs (HECTabUNbHOCTU M3-3a U3MEHEHMW
Temneparypbl U YXyALEHUSS COCTOSHUS) C M3MEHEHNEM YAaCTOTbl AO/DKHbI ObITb MPUHATHI BO BHUMAHMWE Kak JOMOJHU-
TeNbHas HeonpeaeneHHoCTb, OCOOEHHO ANS BHeWHuX ycunuteneit. OueHka Nonpasku ANS YCWIEHWS paBHa Hy/io
C npsimoyrosibHoi ®MB. umetoLeit nonywmpuny 0,7 aob

12) Namepsiemblii KCBH nnowankm fgaet nokasareny BANSHUS HengeaslbHOCTU NOWAAKN Ha M3MEPEHMS NOMEeX
Jonyctumoe oTknoHeHus gna KCBH nnowagaky no CISPR 16-1-4, pasHo 6 ab.
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MpepgnaratoT ABa MeToAa BbIBOAA HEONPEAENEHHOCTM N3MEPEHUIA, CBA3aHHON ¢ BAK, cooTBETCTBME KOTOPOW Obl-
/10 NOATBEPXEHO C MUCNOMb30BaHNEM MeTofa u3MepeHuit Sy, p B cootBeTcTBUM ¢ CISPR 16-1-4 no pesynbtaram
N3MEepPEHUIA

MeTog 1

MoBepXHOCTbL, KOTOPas YA0BMETBOPSET AONYCKY 6 AB N0 Syg, g, He GYAET Bbi3biBaTb NOTPELIHOCTY N3MEPEeHUi
n3niyqaeMblx nomex 6onee 6 ab. MonesHoe cpaBHEHNE MeXAaY " OTK/IOHEHVEM 13-3a NoTepb nepefayn ans
nnow@aakn 3 M npusefieHo B fokymeHte CISPR/A/838/INF. B aToM [oKyMEHTE MakcuMymy Sy~ 6 Ab rpy6o cooTeeT-

CTBYET MakCUMyM OTKNOHeHWS 4 ab oT notepb nepegayun. NMpuHMmMas, 4To notepu nepegayn nmetot ®riB Maycca u 3Ha-
yeHve 4 b He npeBbIlLaeTCA BO BCEM AMana3oHe 4acToT, 3HadeHue 4 Ab cunTatoT COOTBETCTBYHOLLMM PacCLUMPEHHOM
HeonpeaeneHHoOCTN Npu KoadduumeHTe oxeaTta K = 3 (YTO COOTBETCTBYET OYEHb BbICOKOMY [IOBEPUTENILHOMY YPOBHIO),
T. e. CTaHJapTHas HeonpegeneHHocTb paBHa 1,33 ab.

OueHka nonpasku paBHa Hy/0 Co cTaHAapTHol @B, nMetoLLei nonywmpuHy 4 ob 1 KoadhuuneHT
oxBatak=3.

MeTop 2

MN3mepsiemoe 3HaveHne Syg,,, AeAT Ha 2 , 4TOObI NPUIATY K OTKIIOHEHUIO 13-3a HengeanbHON NoBepx-
HocTu. B cniyyae TpeyronibHoi OB MOXeT ObITb NPUHATO BO BHMMaHWE, Y4To — Makcumym 13 15 (nnm 20) pe-

3y/IbTaTOB CPaBHUTE/ILHOIO n3mepeHns. Ansa SyswR = 6 gb TpeyronbHasa ®MB npuBefeT K cTaHAapTHOW Heonpeje-
NneHHocTu 1,22. Takxke oLeHKa Nornpasku B 3TOM C/lyvyae pasHa Hy/to.

Mpumeuanne 3 — Ecnu gns meToga 1 m3mepsemas BenuuMHA Syg,s MeHblle 6 AB, OueHKa Koppekuuu
MOXET ObITb MPUHATA PaBHOI HYMIO CO cTaHAapTHOR ®MB, nmetowlelt nonywmpuHy 4(Syg,»/6) Ab 1 koad-
hmumeHTom oxeata K = 3. Ecnv gna meToga 2 nsmepsemas senvynHa MeHbLUe 6 o, oueHKa Koppekuum
ASy$n/a MOXeT ObiTb NMPUHATA paBHOl HyNto. Vi3mepsemyto BennunHy Sy$pvR aenaT Ha 2, YToObl NPUATK K

Mpu ncnonb3oBaHuK TpeyronbHoii ®rB, pe3ynbTupyloLas HeonpeaeieHHOCTb 6yAeT paBHa cfxu(x() = Sy5ir/2'16 .

13) CISPR 16-1-4 onucbiBaeT MeTOoA 415 OLLEHKN B/IMAHUA MaTepuasna ctonia Huke 1 'y, MeTtopg, Ana guanasoHa
yacToT Bbilwe 1 My HaxoauTca B cTagum pa3paboTkn. ShdekT MOXET NPUBECTU K 3HAYNTENIbHOW HeonpeaeieHHOCTH.
MpegnonaratoT, YTO OPUEHTMPOBOYHOE 3HaYeHue cocTaBnseT 1 ab ¢ npsmoyronbHoin Sr1B.

14) MorpelwHoCTb B YAU/IEHHOCTN BO3HWKAET B pesyfbTaTe NorpeLuHocTyi Npu onpegenieHnn nepumeTpa oobekra
UCMbITAHUI N M3MepeHns paccTosHus. OLeHka Koppekuun 415 Nonpasky 13-3a YAa/IEHHOCTY paBHa HY/o C NpsiMo-
yronibHoi @B, MMeloLLei NOMYLUMPUHY OLEHEHHYIO U3 MPUHATAS MakCMMasibHOW NOrpeLHocTy pasgenenus +0,1 M u
TOr0, YTO HANPSXKEHHOCTb NOJIA 06PaTHO NPOMOPLMOHa/IbHA PACCTOAHMIO B Npejesiax 3Toro AvanasoHa pacCcTosHUIMA.

15) VismMepeHnsi HanpsbkeHHOCTM nons Bbiwe 1 Ty NpoBoAAT B KBa3MCBOGOAHOM NpoCTpaHcTBe. HomuHanbHas
BbICOTa CTO/MA He onpegesieHa Mo3aToMy He MOXEeT ObiTb AaHO HMKaKoi HeonpedeneHHoCcTV Ans addpekta nsmMeHeHms
BbICOTbI CTONA.
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MpunoxeHve B
(cnpaBoyHoE)

MpuMep oLeHKN HeonpeaeneHHOCTU N3MepeHni Npy YCTaHOBKE YPOBHS UCMNbITaHUA
Ha NOMEeX0yCTONUYNBOCTb

B.1 O6uwme 0603HaYeHNsI

X/ - Bvsiowas BenmymHa,

X/ - ouyeHka X,-;

8X, - nonpaska AN BAVSIOLLEN BETUYNHBI;
u(Xj) - cTaHgapTHaa HeonpeaeneHHoCTb X,-;

C, - KO3(PMUMEHT HyBCTBUTENBHOCTY;

y - pes3ynbTaT U3MepeHuin (OueHKa W3MepsieMol BesIMuUMHbl), CKOPPEKTUPOBaHbI A7s1 BCEX pPacno3HaHHbIX
3HAUMTENbHBIX CUCTEMATNYECKUX 3EKTOB,

", (Y) - CcyMMapHas cTaHaapTHast HeonpeaeeHHoCTb Y ;

U (y) - pacwmpeHHas HeonpeneneHHOCTb;

K - KoapdouumeHT oxsara,
a* - BepxHsAsA abecumcca PriB;
a- HWKHARA abeuncca OB.

B.2 O603HaueHs1 1 onpeaeneHus u3mMepsieMoii BE/IMUNHBI

E - HanpspkeHHOCTb 3nekTpuyeckoro nons. Ab (B/M), Npy ropu3oHTa/IbHON M BEPTUKA/IbHON MONApU3auusx B
TOYKE MI0CKOCTM OAHOPOAHOrO NOMSA Ha KOHKPETHOW YacToTe B nHTepBasie ot 80 go 1000 MIy,

YpoBeHb WCnbITaHWs Npu BO3LAENCTBUM 3NEKTPUYECKOTO Noas — nosie, co3faBaemMoe B OTCYTCTBUM UCMbITYeMOro
obopyaoBaHusl 1 6e3 curHana obpaTHON CBA3U OT M3MepUTenst NoasA K KoOHTponnepy (perynatopy) (B M3meputesibHOM
yCTaHOBKe, KOTopas n3obpaxeHa Ha pucyHke 7 IEC 61000-4-3:2006). MpuHMMaloT, 4To 060pyAoBaHne, KOTopoe uc-
Nnosib3ylT B MpoLecce KaIMBpOBKM, TakKe MCMONb3YIOT AN reHepaLun YPOBHS UCMbITAHUA 3/1eKTpUYeckoro nons (3a
UCK/TIOYEHEM JaTumka nons). YcTaHoBKa YacTOoTbl M aMNNTYbl reHepaTopa Te Xe, UTO M YCTaHOB/IEHHbIE B NpoLecce
KasmbpoBku. Mo cyLecTBy HeONpeaeieHHOCTbI0 YPOBHS MUCMNbITAHUS MPU BO3AENCTBMN 3/1EKTPUYECKOTO MONS SABNSETCH
HeonpefeneHHOCTb YPOBHSA NOJIS, FeHEPUPYEMOro B npouecce KannmbpoBky, yBENMYEHHAs U3-3a HECTabUNbHOCTM Cu-
CTEeMbl reHepauum noas n HenoBTopsieMmoe™ HaCTPOIKK.

B.3 O603Ha4YeHns BXOAHbIX BEMUUNH

E. - NokazaHue gaTtyvka noss, HernocpeacTBeHHoe uam npeobpasosaHHoe B Ab (B/m);

CF - k03h(h1LMEHT KaNMbPpOoBKM AaTumka noss;

6Lin - mnonpaBka 13-3a HeNIMHEWHOCTY AaTynKa noss;

6/s0 - nonpaBka M3-3a OTK/TIOHEHUST gaTyrka nossi, 06yCNOBIEHHOIO N30TPOMNMUEN;

binl - nonpaBka 13-3a 4aCTOTHOI NHTEPNOAALUN YacTOT KO3((PMLUMEHTOB KaNIMOPOBKM AaTunKa NONS;

6Uni - nonpaska 13-3a HEOAHOPOAHOCTY NOJSA MO NJIOCKOCTU OAHOPOAHOrO MONS;

6Har - nonpaska 13-3a rapMoHUK MOJIs;

8Res - nonpaska 13-3a OrpaHM4YeHHOro aMnaUTYAHOrO paspeLleHns KOHTypa ynpasnieHus ¢ 06paTHO CBA3bIO.

B.4 Mpuwvep 6logKeTa HeonpeaeneHHOCTM [ANS BbICOKOYACTOTHbIX WCMbITAHWI Ha YCTOMYMBOCTb K W3/y-
yeHunsam ot 80 My, go 1 'y,

M3mepsaemasa BennuvHa — ncnblTaTeNbHbIN YPOBEHb 3/1EeKTpUYeckoro nons E. BbIUMC/ISIEMBIiA npn ncnosib3oBa-
HUK:

E-E,, + CF + 6Lin + 8/so+6/n/ + SUni + 6Har + 6 Re s.

57

OnekTpoTexHuyeckas 6ubnuoteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOC/NEC/TR 61000-1-6—2014

Tabnvua B 1 - BrogxeT HeonpeAeNeHHOCTN 411 UCMbITaHUIA Ha YCTONYMBOCTb K n3nyyeHusam (80 MITy, - 1000 MIw)

HeonpepneneHHoCTb X,
7
CTOYHWK HeonpeaeeHHOCTH X, 3nave-Hite, 15
®rB
ob
[MokasaHue gaTynka nosns 0.8 HopmasibHaa Kk = 1 1 0,80
KoathdumumeHT kannbpoBku gaTymnka no- CF 1,7 HopmasibHas K = 2 1 0,85
na?
Koppekuun gatyvka nons:
HenuHeiHocTb3* bUrt 0.5 MpsamoyronsbHasn 1 0,29
M3oTponus 4* 8/so 0.5 MpsamoyronsHas 1 0,29
VHTepnonauusa yacTtot 6/nt 0,5 MpamoyronsbHas
HeoaHOPOAHOCTbL NOS BHYTPW M/IOKOCTU 6Uni 15 HopmasibHasa K = 1 1 15
oAHopoaHoro nons UFAS*
MpucyTcTBMe rapMoHuK * 6Har 0,5 MpsamoyronbHas 0,29
AMNANUTYAHOE pa3peLleHne KOHTypa ¢ 06- 6Res 0.3 MpsamoyronsHas 0,17
paTHOW CBA3b08*
3,98
1,99

uc(y):7zu(x*)2

PacluvpeHHas BEpOATHOCTb 3,99

U(y) k=2)

MpoHyMepoBaHHbIe KOMMOHEHTbI 1)-8) nosicHeHbI B 0 3

B.5 O6ocHoBaHMe A1 OLEHOK BXOAHbIX BEMUYMH

1) HeonpegeneHHOCTb NoKasaHWii BKOYaeT B cebs:

a) HecTtabunbHOCTb reHepaTopa, yCuamTens MOLWHOCTK, daTumka noas n nsmepuTtens MowHoctn (tun A) u no-
poxzaemasi M1 HENOBTOPSAEMOCTb.

b) Cssasu (Tvn A).

C) YpaneHus v U3MeHeHUs NOSOXEHUS MepefaoLleii aHTeHHbl, AaTyMKa NoNs 1 NornowawLwero Matepuana
(tvn A)

OHa MOXeT bbITb OLEeHeHa Kak 06beguHeHHas cTaHAapTHas HeonpeaesieHHOCTb BK1agoB a), b) u c).

2) HeonpeaeneHHOCTb KoadhdmumeHTa KambpoBKM 30HA4a Nost (CEHCOP NOAS N/IKC M3MepUTesb Nosist) 06yCcnoB-
NleHa HETOYHOCTbIO KaMbpoBkK. ITO BKAag Tuna B, onpeaeneHHblli B cepTudimkate kasmbpoBKM 30HAA NOS Kak pac-
LUMPEHHAA HeonpeaesieHHOCTb C KO3((hMUMEHTOB OXxBaTa K = 2, COOTBETCTBYIOLLAS BEPOATHOCTM MOKpbITUS 95 %
(HopmanbHasa ®r1B)

3) JlvHeliHOCTb gaTuMka nons onpefeneHa npov3BoguTenem fatyumka. ITO Bknag tvna B, umerowwmii npamo-
yronbHyto ®rB. Oxungaemoe 3Ha4YeHue nonpaBky PaBHO HYJIH0.

4) OTK/IOHEHNE M30TPONUK oNpeaenseTcs NPon3BoAMTeNeM Aatyvka nons. 310 BkIag Tuna B. umetowmin npsvo-
yronbHyto ®riB. Oxungaemoe 3HavyeHne nonpaskyu paBHO Hyo

5) KoahthmumeHT kanmbpoBKM Aatyvka nonasi M3BECTEH B nNpefenax orpaHnyeHunii TOYHOCTU KasIMBpPOBKM Ha Ya-
cToTax kanmbpoBku. Mpegnonaraercs, YTO Ha /060K YacTOTe M3 NMPOMEXYTKA Ka/IMGPOBOYHBLIX YacToT KO3hdnLmeHT
Ka/IMBPOBKN MOXET AOCTWUraTb /I060ro 3Ha4YeHNs 13 Tex, KOTOpbIE yKa3aHbl B JOKYMEHTax KasIMbpoBKM U COOTBETCTBYET
Ka/IMBPOBOYHbLIM YacToTam. 31O BKNag Tuna B, nmetowuii npssmoyrosibHyto ®rB. MakcMyM OTK/TOHEHUSI MEXAY CMEeX-
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HbIMW KO3(hhMLMEHTAMN Ka/IMOBPOBKM MOXET ObiTb OTHECEH K LUMpUHE NpsMoyronibHoi ®rB. Oxuaaemoe 3HauyeHue
nonpaskn PaBHO HYJIO.

6) Mosne BHe N10CKOCTU OAHOPOAHOIO N0 HEOAHOPOAHO. OTHACTV 3TO CBA3AHO C XapakTepom nepejaroLeli aH-
TEHHbI U HengeanbHbIM noeBegeHneM b3IK CpegHekBagpaTUHOE OTK/IOHEHME MOJS B K&XAOW TOUke OT CpegHero nosns
B npegesnax MnsiockoCT OLHOPOLHOrO MoJjis ecTb Mepa HeOoAHOPOAHOCTM NoNsA. DTO BKNaL Tmna A, OLeHMBaEMbI Kak
CTaHJapTHOE OTKMOHEHWe Nnons Ha 16 Toukax NaocKocTM ofHOpPoAHOro nons. MNone npeobpasyetcsa B Ab (B/m) Ao Bbl-
YNCMIEHNA CTaHAAPTHOrO OTKMIOHEHUSA. Xy/llee 3HavyeHre B Avana3oHe yacToT ot 80 Ao 1000 MI'y, moxeT 6bITb OTHece-
HO K CTaHZapTHOMY OTK/IOHEHMI0. OXnaaemoe 3HayeHre 3TON NonpaBky PaBHO Hy/HO

7) N3meputenb nons pearvpyeT Ha cpefHeKBaApaTUYHOe 3HaYeHve nosis, Nosly4YeHHOe HaslIoKeHWEM Mo Ha oc-
HOBHOI# YacToTe U Ha ee rapmoHukax. NpegnonaraeTcs, YTO OfHA rapMOHMKa 3M1EKTPUYECKOr0 NoMs MMeeT aMnanTyay
no kpaiiHein mepe Ha 6 Ab Hwxe, Yyem hyHOameHTanbHaa 3TO NPUBOAUT K MakCMMasIbHOM MOrpewHocT okono 1 ab
310 BKNAA TUNa B 1 npegnonaraetcs, 4to ®rB norpewHocT — NpsAMoyrosibHas. OxugaeMoe 3HauyeHve 310N Koppek-
Lmmn pasHo muHyc 0.5 ab.

8) OToT BKNag, HeonpeaeieHHOCTH NOSABNSAETCA U3-3a AUCKPETHOro pasMepa Lara BbICOKOYacTOTHOroO reHepaTtopa
curHana n o6opyaoBaHusl, KOHTPOIMPYIOLLLETO KOHTYP YNpaB/ieHus ¢ 06paTHOI CBS3bI0 B TEYEHME NpoLecca yCTaHOBKN
YPOBHSA UCMbITaHUA. DTO BKNag Tuna B, nMetowmin npamoyronbHyto ®rB. OxugaeMoe 3HayeHvie 3Tol nonpaskyi pasHO
HY /0.

MpumevyaHne — Tlloka3aHWe pgaTyvka MoaA KOPPEeKTUpyrTca Ha MuHyc 0,5 gb un3-3a BbIWEN3/I0KEHHOIo
nyHKTa 7).
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My6nukauun IEC

IEC 60050-101:2001

IEC 60050-300:2001

IEC 60050-393:2003

IEC 60050-394:2007

IEC 60390:2001

IEC 61000-4 (all parts)

IEC 61000-4-3:2006

CISPR 16 (all parts)

CISPR 16-1-4:2010
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Brnénuorpadusa

International Electrotechnical Vocabulary — Part 101: Mathematics
(MexayHapoHblii anekTpoTexHuyeckuii cnosapb. Yactb 101. MatemaTtuka)

International Electrotechnical Vocabulary — Electrical and electronic measurements
and measuring instruments — Part 312: General terms relating to electrical meas-
urements — Part 313: Types of electrical measuring instruments — Part 314: Specif-
ic terms according to the type of instrument

(MexayHapoaHbIil 3/1eKTPOTEXHUYECKUI C/I0BapPb J/IEKTPUYECKME U 3NIEKTPOHHbIE
N3MEPEHUS N 3MepUTENbHbIE NpMbopbl. YacTb 312. O6wue TePMUHbI, OTHOCSLLME-
CA K 9/1eKTPUYECKMM M3MepeHnsam yYactb 313. Tunbl 3N1EeKTPOM3MEPUTESIbHBIX NPK-
60poB. UacTb 314 XapakTepHble onpegeneHnsi B 3aBUCMMOCTM OT Tuna npubopa)

International Electrotechnical Vocabulary — Part 393: Nuclear instrumentation —
Physical phenomena and basic concepts

(MexpyHapoaHblii anekTpoTexHUYeckuii cnoeapb. Yactb 393. AaepHbie npu6ops.
®ur3nyeckre ABIEHUS N OCHOBHbIE NOHATYSA)

International Electrotechnical Vocabulary — Part 394: Nuclear instrumentation —
Instruments, systems, equipment and detectors

MexayHapoHbIA 3/1eKTPOTEXHNYECKMIA cnoBapb. YacT 394. AaepHble Npubopsl.
Mpn6opsbl, cucTeMbI, 060pYA0BaHNE U 4ETEKTOPbI)

Electrical and Electronic measurement equipment — Expression of performance

DNEeKTPUYECKOE 1 3/IEKTPOHHOE N3MEPUTENIEHOE 060pYA0BaHNE. BhipaxeHne npons-
BOAUTE/IHOCTW)

Electromagnetic compatibility (EMC)
[@nektpomarHuTHas coemecTumocTb (OMC)]

Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement tech-
nigues— Radiated, radio-frequency, electromagnetic field immunity test
Amendment 1:2007

Amendment 2:2010

[@nekTpomarHnTHas coBmecTmocTb (SAMC). YacTb 4-3. MeTofpl UCNbITaHUA 1 U3-
MepPEHWIA. VcnbiTaHns Ha YCTOWYMBOCTb K U3/TyYEHHOMY PaAMo4acTOTHOMY 3/1eKTPO-
MarHUTHOMY MoJIt0.
V3meHeHne 1:2007,
M3meHeHne 2:2010]

Specification for radio disturbance and immunity measuring apparatus and methods

(TexHnueckme TpeboBaHWA K annapartype A1 U3MEPEHNS PagMonoMex U NOMEXO-
YCTOAYMBOCTU U METOAbI N3MEPEHUS)

Specification for radio disturbance and immunity measuring apparatus and meth-
ods- Part 1-4: Radio disturbance and immunity measuring apparatus — Antennas
and test sites for radiated disturbance measurements

(TexHuueckme TpeboBaHWA K annapaTtype A5 U3MEpPEeHUs paguonomex U Nomexo-
YCTOMYMBOCTM U MeToAbl uamepenuss Yactb 1-4 Annapartypa Ans UsMepeHus pa-
AVonoMeX 1 NOMEXOYCTOMUMBOCTU. AHTEHHbI U UCMbITaTeNbHbIE NAOWAAKA ANA U3-
MepeHuii n3nyyaemMbIxX NOMex)
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Specification for radio disturbance and immunity measuring apparatus and meth-
ods - Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements

Amendment 1:2010

(TexHuueckme TpeboBaHWA K annapartype A1 U3MEPEHUs pPaavornomMex U nomexo-
YCTOAYMBOCTM N MeToAbl n3mepeHus. Yactb 2-3. MeTofbl U3MEpPEHUss NOMEX W Mo-
MEX0YCTONYMBOCTU. Vi3MepeHust nsnyyaemMbix nomex. Monpaska 1:2010)

Specification for radio disturbance and immunity measuring apparatus and meth-
ods - Part 4-1: Uncertainties, statistics and limit modeling — Uncertainties in stand-
ardized EMC tests

(TexHuueckme TpeboBaHMA K annapatype A1 U3MEPEHUA PaguornomMex 1 nomexo-
YCTOAYMBOCTM 1N MeToAbl n3MepeHus YacTte 4-1 MeToabl M3MepeHnst MoOMeEX W Mo-
mexoycToinumsoct. Yactb 4-1. HeonpegeneHHOCTW, CTATUCTVKA U MOAeNnpoBaHne
HopM. HeonpegeneHHoCTH B CTaHAapTU30BaHHbIX UCTbITaHnsax OMC)

Information technology equipment — Radio disturbance characteristics — Limits and
methods of measurement

(O6opynoBaHne MHMOPMALMOHHBLIX TEXHOOTNA  XapakTepUCTUKA  PaanornoMex.
HopMbl 1 MeToabl N3MepeHnin)

ISO/IEC Guide 98-3/Suppl. 1:2008 Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in

(JCGM 101:2008)

ISO/IEC Guide 99:2007

[Opyrvie ny6nvkaumm

measurement (GUM:1995) — Supplement 1: Propagation of distributions using a
Monte Carlo method
Technical Corrigendum 1:2009

[HeonpeneneHHocTb u3MepeHuini — YacTb 3: PyKOBOACTBO MO BbIPaXXEHUIO HEoMnpe-
peneHHocTy usmepenunin (GUM: 1995) [lononHeHne 1. PacnpocTpaHeHue pacnpe-
JeneHns ¢ ucnonb3oBaHvem metoga MoHTe-Kapno.

TexHnyeckasn nonpaeka 1:2009]

International vocabulary of metrology — Basic and general concepts and associated
terms (VIM)

(MexayHapoaHblii crnoBapb No MeTposiorun. OCHOBHbIE U 06LLME MOHATHAS U COOT-
BETCTBYIOLLME TEPMUHBI)

European Telecommunications Standards Electromagnetic Compatibility and Radio Spectrum Matters (ERM): Uncer-

Institute (ETSI)

tainties in the measurement of mobile radio equipment characteristics —
Part 1. Technical Report TR 100 028-1, Dec.2001

(9nekTpomarHuTHasi COBMECTMMOCTb U PafMoYacTOTHbIN cnekTp. Heomnpe-
[ENEeHHOCTb B U3MEPEHUN XapakKTepUCTMK MOGWILHOTO paavoobopyaoBa-
HMs. YacTb 1. TexHuuyeckuii otyeT TR 100 028-1, gekabpb 2001)

European Telecommunications Standards Electromagnetic Compatibility and Radio Spectrum Matters (ERM): Uncer-

Institute (ETSI)

tainties in the measurement of mobile radio equipment characteristics —
Part 2, Technical Report TR 100 028-2, Dec.2001

(9nekTpomarHMTHasi COBMECTUMOCTb U PaAMoYacToTHbIA cnekTp. Heonpe-
[EeNEeHHOCTb B U3MEpPEHNN XapaKTepuUCTMK MOBGUILHOTO paanoobopyaoBa-
HUA YacTb 2. TexHnueckmin otyeT TR 100 028-2, aekabpb 2001)

European Accreditation (EA): EA-4/02: Expression of the uncertainty of measurement in calibration, Dec. 1999

M3003

(BblpaxkeHne HeonpeaesieHHOCTM U3MEPEHUIn Npu KannbpoBke, Aekabpb
1999)

UK Accreditation Service (UKAS): M3003 The expression of uncertainty and confidence in measurement, 2nd ed.

2007

(BblpaxxeHue HEeONpPefEeNEHHOCTU 1 AOCTOBEPHOCTU U3MEPEHW, 2-e u3f
2007)
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M Kendall and A Stuart The advanced theory of Statistics. 4th ed. Vol. 1. Charles Griffin, London,

1997.

(MpoaBrHyTan Teopus CTaTucTuK 4-e n3g. Tom 1, Yapnb3 MpudpdmH, SToH-
OOH, 1997 rop)

I.A. Harris and F.L Warner Re-examination of mismatch uncertainty when measuring microwave power

and attenuation, IEE Proc., Vol. 128, Pt. H., No.1 Feb. 1981

(MepecMoTp HECOOTBETCTBUS HEOMPEAENEHHOCTU NPU U3MEPEHNN MOLLHO-
¢t CBY un 3atyxanus, N3 Proc., Vol. 128, Pt. H., Ne 1 ®eBpanb 1981]

D. Carpenter A demystification of the U-shaped probability distribution. Proc. IEEE Inter-

national Symposium on EMC, Boston, USA 2003

(JemucTndhvkauma U-obpasHoro pacnpepeneHus BeposiTHoctn, UN3D3I,
MexayHapoaHbIi CMMNO3NYM MO 3/1EKTPOMArHUTHON coBmecTumMocTu, Bo-
cToH, CLLA 2003)

O. Carpenter A further demystification of the U-shaped probability distnbution, Proc. IEEE

International Symposium on EMC, Chicago. USA 2005

(JanbHelwan pgemuctudrkaumsa U-o6pasHoro pacnpenenieHnss BeposiTHO-
ctn, NM33. MexayHapodHblii CUMMO3UYyM MO 3/1EKTPOMarHUTHOM CoBMe-
ctumocTun. bocToH. CLUA 2003]

CcbI/IKN

[1] C.F.M. Carrobi, ‘The GUM Supplement | and the uncertainty evaluations of EMC measurements’, IEEE-EMC News-

(2]

(3]

(4]

(5]

(6]

(7]

(8]

El
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letter. Issue 225, Spring 2010, pp 53-57

(QononHeHne 1 GUM u oueHMBaHUs HeonpeaeneHHoCTU namepeHuii SMC)
UK Accreditation Service (UKAS): LAB 34, Edition 1, Aug. 2002

(Cnyxb6a akkpegutauun BennkobputaHun. LAB 34)

L.R. Arnaut, 'Measurement uncertainty in reverberation chambers — |. Sample statistics’, Report TQE 2, Ed, 2.0,
National Physical Laboratory, Teddington, U.K.. Dec 2008. [http://publicabons.npl.co.uk/npl_web/pdf/ TQE2.pdf]

(HeonpepeneHHOCTL M3MepeHus B peBepbepaunoHHbIX kamepax. 1. CTaTUCTUKM BbIGOPKM)
H. Cramer. Mathematical Methods of Statistics. Princeton University Press, Princeton, 1946
(MatemaTtunyeckne meTofbl CTATUCTUKN)

L.R. Arnaut, ‘Time-domain measurement and analysis of mechanical step transitions in mode-tuned reverberation
chambers’, NPL Report DEM-EM-012, October 2006

(M3mepeHne 1 aHaNn3 BO BPEMEHHOI 061aCTV MEXaHNYECKMX LLAroBbIX MepexooB B peBepbepaLnoHHbIX kamepax
C HacTpOWiKoli Moabl)

T.T. Soong, 'Probabilistic Modelling and Analysis in Science and Engineering', Wiley, 1981
(BeposSITHOCTHOE MOAENIMPOBAHME U aHaIM3 B HAYKe U UHXEHEPHOR AenaTeIbHOCTH)

J.R. Taylor, An Introduction to Error Analysis, 2nd edition. University Science Books. Sausalito (CA), 1997
(BBegeHve B aHa/IM3 OLLNGOK)

L R. Arnaut, 'Sampling distributions of random electromagnetic fields in mesoscopic or dynamical systems'/ Phys.
Rev. E, vol. 80. no. 3, 036601, 2009.

(PacnpeneneHunst BbIGOPOK C/yYaiHbIX 3/1EKTPOMArHUTHbIX Noeli B ME30CKOMUYECKUX UM AMHAMUYECKUX CUCTe-
Max)

C.F.M. Carobbi, ‘The use of logarithmic units in the uncertainty evaluations of EMC measurements’, IEEE-EMC
Newsletter, Issue 224, Winter 2010, pp. 46-50

(Micnonb3oBaHve NorapuIMUYEcKMX eANHUL, NPY OLEHUBAHNI HEONPeAeNeHHOCTU B n3MepeHnsx IMC)
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MpunoxeHve OA
(cnpaBoyHoE)

CBeZleHNs1 0 COOTBETCTBMM MEXTOCYAAPCTBEHHbIX CTaHAAPTOB CCbI/IOYHbIM
MEeXAyHapoAHbIM cTaHAapTam

Ta6bnuua JA. 1

CTteneHb O603HavYeHne N HaMMeHOBaHMe MeXrocyaapCrtBeHHoro
O603Ha4yeHne N HauMeHoBaHve
COoOoTBeT- CTaHOapTa
MexXAyHapoAHOoro ctaHgapra cTBUS
IEC 60050-161: 1990 MexayHapOoAHbIi anek- - FOCT 30372-95 COoBMECTUMOCTb TEXHNYECKUX
TpOTeEXHMYecKnii cnoBapb. MNaea 161 Dnek- Cpe/CcTB a1eKTpoMarHuTHaa TepMunHbl 1 onpegene-
TPOMarHuTHas CoBMeCTUMOCTb HYA
IEC 60050-161:1990 MexayHapoaHblil 3nek- — FOCT 30372—95! CoBMECTUMOCTb TEXHUYEC- KMX
TPOTEXHUYECKUIA cnoBapb. MnaBa 161. Jnek- CpefCcTB 3/IeKTpoMarHuTHas TepMuHbl 1 onpegerne-
TpOMarHuTHas CoBMec-TMMOCTb HYA
CISPR 16-1-1:2010 Tpe6oBaHus Kk anna- FOCT 30805.16.1.1—2013 TpeboBaHus K annapa-
patype Ans U3MepeHus pagmo-nomMex un Type A8 U3MepPeHus napameTpos NHAYCTPUaTTbHBIX
NOMEX0YCTONYMBOCTU U METObI 3Mepe- pagyonomex 1 NoOMexoycToYMBOCTY U MeTOAb! 13-
HuiA. YacTb 1-1. Annapartypa gns usmepe- mMepeHwuii. YacTtb 1-1. Annapatypa 415 usmMepeHusi
HVA NapaMeTpoB pagmronoMex 1 nomexo- napameTpoB VHAYCTPUaNbHbIX paguornomMex 1 nome-
ycToiiumBocTn N3mepuTenb-Has annapa- X0YCTONUMBOCTU. MprNGOPLI AN UMEPEHUST UHAY-
Typa CTpUanbHbIX pagmuonomex
(CISPR 16-1-1:2006, MOD)

CISPR 16-4-2:2011 Tpe6oBaHus Kk annapary- IDT [OCT CISPR 16-4-2—2013 C0BMEeCTUMOCTb TEXHU-

pe 4n18 N3MepeHnNs paamornomMex 1 NoMexo-
YCTONYMBOCTU N METOAbI M3MEpPEHMit. YacTb
4-2. HeonpepgeneHHOCTH, cTaTucTmka u Mo-
[enmpoBaHue HopM. VIHCTpyMeHTaibHas He-
onpeaeneHHOCTb N3MEPEHMUIA

YeCKUX CPeacTB 3/ieKTpoMarHuTHas. TpeboBaHus K
annapaType 419 u3mepeHus napaMmeTpoB HAYCTPK-
a/IbHbIX PagMonoMex 1 NoOMexoycTonYnBOCTN N Me-
ToAbl U3MepeHuii. YacTb 4-2. HeonpeaeneHHocTy,
cTaTtucTuka v MofenvpoBaHve Hopm HeonpegeneH-
HOCTb M3MepPeHWIi, Bbi3blBaEMas N3MepPUTESIbHOW
annapaTypoti

(CISPR 16-4-2:2011, HOT)

ISO/IEC Guide 98-3:2008 Heonpege-
NIEHHOCTb M3MepeHuii. YacTb 3: PykoBoACTBO
Mo BbIPaXXEHWI0 HeornpeaeIeHHOCTH n3mepe-
HUi1

*

‘COOTBETCTBYIOLLUIA MEXTOCYAAPCTBEHHBIN CTaHAAPT OTCYTCTBYET. [l0 ero yTBEpXAeHUs peKoMeHAyeTcs 1c-
No/ib30BaTb NEPEBO/ Ha PYCCKMiA A3bIK AaHHOMO MEXAyHapOoAHOIO AOKYMEHTA.

MpumeyaHve — B HaCTOﬂUJ,eI‘/JI Tabamue Ucnosb30BaHO cneaytoLme YCoBHbIe 0603Ha4YEeHUS CTENEHN COOTBET-

CTBUS CTAH4APTOB:
- HOT - naeHTUYHblE CTaHAPTbI;

- MOD - moguchmumpoBaHHble CTaHAaPTbI.

1 Ha TeppuTtopumn Poccuiickoin depgepauun geiicteyet FOCT P 50397—2011.
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YK 621.396/.397.001.4:006.354 MKC 33.100 IDT

KnioueBble CNoBa: 3/1eKTPOMarHMTHasi COBMECTUMOCTb, U3MEPEHUS B 06/1aCTU 3/1EKTPOMArH1THON COBMe-
CTUMOCTH, TOYHOCTb M3MEpPEHUiA, HeonpeaeneHHOCTb N3MEePeHUit, OLeHKa HeONPEeAE/IEHHOCTM 3MepPeHNit
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