MEXIOCYOAPCTBEHHbIA COBET MO CTAHOAPTU3ALMWU, METPOJIOMMU U CEPTUGUKALIUK

(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)
MEXIFIOCYOAPCTBEHHbBLIN —_—
CTAHOAPT 8'381
2009

FocypapcTBeHHasa cuctema obecnevyeHus
eAVWHCTBa U3MepeHun

STAJIOHbI

CnocoObl BbipaXXeHUs1 TOYHOCTHU

MockBa

2011



rocT 8.381—2009

NMpeaucnosue

Llenu, oCHOBHbIE NPUHLMMBLI K OCHOBHOW NOPSAAOK NPOBEAEHNS paboT No MeXrocyaapCcTBEHHON cTaHAap-
Tndauum yctaHoeneHbl FOCT 1.0—92 «MexrocygapcteeHHas cuctema ctaHgaptmsauun. OCHOBHbIE NONoXe-
Hus» n FTOCT 1.2—2009 «MexrocyaapCcTBeHHas cuctema ctaHgaptusaumm. CtaHgapTel MEXrocyaapCTBeH-
Hble, NpaBuna 1 pekoMeHaaLumm No MeXrocyapCcTBEHHOM cTaHaapTM3aumm. MNMpasuna pa3paboTku, NPUHATKS,
npUMeHeHnsi, OBHOBMNEHNS U OTMEHbI»

CBepeHusA o cTaHaapTe

1 PASPABEOTAH ®degepanbHbiM rocyfapCTBEHHbIM YHUTapHbIM npeanpuatnem «Bcepoccumnckui
Hay4HO-MCCreaoBaTENbCKUN MHCTUTYT MeTporniorum um. .. Mengeneesa» (PIyr «tBHUMAM um. .1. MeHge-
neesa») PefepanbHOro areHTCTBa MO TEXHNUYECKOMY PErynMPOBaHUIO U METPONOrMmn

2 BHECEH ®epneparnbHbIM areHTCTBOM MO TEXHUYECKOMY PErySIMPOBaHMIO U METPOITOTK

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHAapTU3auum, MeTposiorim n ceptudmkaumm (npo-
Tokon oT 10 Hos16ps 2009 r. Ne 36—2009)
3a npuHsTME NPOronocoBanu:

KpaTKoe HanMeHOoBaHUe CTpaHbl KO,EI, CTpaHbI COKanJ,eHHoe HanMeHOoBaHMe HauMOoHanbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusauum

ApmeHus AM MuHakoHomukn Pecnybnukn ApmeHus

AzepbangxaH AZ AsrocctaHgapT

KasaxcTaH KZ locctaHgapT Pecnybnukn KasaxcrtaH

KbipreizctaH KG KbipreiactaHaapT

MongoBa MD Mongosa-CtaHgapT

Poccuiickas depepaums RU PocTexperynuposaHue

TamKkukncTaH TJ TamkukcTaHaapT

4 MMpukasom denepanbHOro areHTCTBa No TEXHUYECKOMY perynnpoBaHuto n metponorum ot 30 Hosbps
2010r. Ne 769-cT mexrocyaapctaeHHbI ctaHaapT FTOCT 8.381—2009 BBeeH B AeNCTBUE B Ka4eCTBeE HaLMO-
HanbHoro ctaHgapTa Poccuiickon Pegepaunn c 1 aHapsa 2012r.

5 BSAMEHTOCT 8.381—80

UHopmayus o esedeHuu 8 delicmeue (npekpaweHuuU delicmeausi) Hacmosiuie20 cmaHdapma U U3MeHe-
HUl K HeMy Ha meppumopuu yKa3aHHbIX eblue 2ocydapcme nybrukyemcsi 8 ykazamensix HayUuoHasbHbIX
cmaHdapmos, usdasaeMbix 8 3mMux 2ocydapcmeax.

UHpopmayusi 06 usmeHeHUsIX K HacmosiweMy cmarHdapmy rnybnukyemcs 8 ykazamerie «HayuoHasibHble
cmaHOGapmbl», @ meKkcm U3MEHeHUl — 8 UHGhOpPMaUUOHHbIX yKkazamernsax «HayuoHansHble cmaHOapmbi». B
crny4ae nepecMmompa unu OmMeHbl Hacmosuwe2o cmaHOapma coomeemcmsyrowjas uHgpopmayuss bydem
onybnukosaHa 8 UHGhopMayUOHHOM yKka3amerne «HayuoHasbHble cmaHO0apmbi»
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M E X TToOCUY.AAPGCTH BETHHUB # C TAHOAPT

FocynapcTBeHHas cuctema obecnevyeHns eAMHCTBA M3MepeHUui
STANOHDI

Cnoco6bl BblpaXeHnAa TO4YHOCTHU

State system for ensuring the uniformity of measurements. Standards. Ways for expressing the accuracy

Darta BBegeHna — 2012—01—01

1 ObnacTb NnpUMeHeHus

HacTosawmin craHgapT pacnpocTpaHsaeTcss Ha rocydapCTBEHHbIE MNEPBUYHbIE  CheumnanbHble
(manee — nepBUYHbIE) 3TANOHbI Y BTOPUYHbIE 3TaNOHbl €AVHWL, BENNYNH (fanee — 3TanoHbl) M ycTaHaBnmBa-
€T CNocobbl BbIpaXXEeHNA TOYHOCTU 3TANIOHOB (MOrPELUHOCTU U/MIN HeoNpPeaeNeHHOCTM N3MEPEHNN) B HOPMa-
TUBHbIX JOKYMEHTax no obecneyeHunto eanHCTBa |/|3|\/|epeHv||7| B CTpaHe.

(DOpMyJ'IbI Aana oueHnBaHUA TOMHOCTU STANTOHOB NpuBeAdeHbl B NPUNOXEHUN A.

MpuMepbl OLleHMBaHUA TOYHOCTM 3TANOHOB NPUBEAEHbI B NPUNoXeHnn b.

2 HopmaTuBHbIe CCbINKK

B HacTosLWeM cTaHaapTe NCnonb3oBaHa HOpMaTMBHAZA CChbIflka Ha creayoLwun cTaHaapT:
FOCT 8.207—76 NocypapcTBeHHas cuctema obecnedeHns eauHcTBa namepeHui. Npsavble namepeHus
C MHOroKpaTHbIMK HabnoaeHnamu. Metoasl 06paboTkm pesynbtaTtoB HabnoaeHnn. OCHOBHbIE NOMNOXEHNS

MpumedyaHne—Ipnnonb3oBaHUN HACTOALLNM CTAaHLAPTOM Ll,enecoo6pa3Ho npoBepuUTb ENCTBME CCbINOY-
HOro CtaHgapTa Ha Tepputopun rocygapcrtea no COOTBETCTBYHOLLEMY yKa3aTesto CtTaH4apToB, COCTaBJ1IEHHOMY MO COCTOA-
Huto Ha 1 AHBaps TeKyLlero roga, ¥ no COoTBETCTBYOLLMM MHOPMALNOHHBIM yKa3aTensam, 0I'Iy6]'IVIKOBaHHbIM B TEKYyLLEM
rogy. Ecnn ccbinoyHbIn cTaHgapT 3aMeHeH (VI3MeHeH), TO NpU NONb30OBaHNN HACTOALLMM CTaHOAAPTOM criegyeT pykoBoa-
CTBOBATbCA 3aMeHALWNM (M3MeHeHHbIM) cTaHgapToM. Ecrniv CCbINOYHbIN CTaHOapT OTMEHEH ©6e3 3amMeHbl, TO MOJTOXEHNE,
B KOTOPOM [aHa CCblfika Ha Hero, NPUMEHSAETCA B YacTu, He 3aTparveatoLLen 3Ty CCbISIKY.

3 TepMMHbI, onpeperneHNsa n coKkpawieHuns

3.1 BHacTosllem cTaHaapTe npyuMeHeHbl TepMuHbI o [1], a Takke crneaytolimne TepMrHbI C COOTBETCTBY-
OLLMMM ONpeaeneHnsaImMu:

3.1.1 norpewHocTb Nepepgayym pasmepa eAuMHULbI Benn4iuHbI: [MorpelwHocTb, Npeacraensowas
cobon pesynbTaT CyMMUPOBAHUS CyYaNHbIX U HEUCKITIOYEHHbIX CUCTEMATUYECKMX NOTPELUHOCTEN MeToda 1
CpPeacTB U3MEPEHUN, UCMOMb3yEMbIX NMPY Nepegaye pasmepa eauHNLIbI BENNYUHBI.

3.1.2 HecTabuMNbHOCTb 3TaNloHa: V3MeHeHne pasmepa e4uHULbI BENTUYMHbBI, BOCMIPON3BOAUMON 3Ta-
TNIOHOM, 3@ YCTaHOBIEHHbIV MHTEPBAar BPEMEHM.

3.1.3 TOYHOCTb 3TafioHa: XapakTepucTuKa kadecTBa 3TanoHa, oTpaxatoLllasi 6xiM3ocTb BOCMIPOU3BO-
OVMOTO MM 3HA4YE€HUS BEJTMYMHBI K UCTUHHOMY (OMOPHOMY ) 3HAYEHUIO.

3.2 BHacTosLweM cTaHaapTe NpMMEHEHbI CrieayoLLmMe COKPaLLEHNS:

CW — cpencTBO U3MeEpEHUIA;

CKO — cpepaHee kBagpaTn4ecKkoe OTKITOHEHME;

HCIT — HeuckntodeHHas cuctemaTnyeckasi NorpeLlHoCTb.
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4 OO6Lwme NnonoxeHus

4.1 TlorpelwHoCTb 1 HeonpeaeneHHOCTb U3MEPEHUI, BbIMOTHAEMbIX MPU BOCNPON3BEAEHUN €OUHNLLbI
BEMMYUHBI UMW NPUY Nepefayve ee pasMmepa BTOPUYHbBIM 3TanoHaMm, ykasbiBatoT nnbo B abcontoTHom hopme (B
eVH1Lax u3amepsieMor BENMYNHBI), MO0 B OTHOCUTENBHON hopme.

MpwnmeyaHune— Ecnv3saBucumocTb NOrpeLlHocT (HeonpeaeneHHOCTU U3MEPEHUIA) OT 3HaYEHWS BENUYWHBI,
BOCMNPOW3BOAUMON 3TArIOHOM, OTNIMYAETCs OT NIMHENHON, TO NOrpeLHOCTb (HeonpeaeneHHOCTb U3MePEHNIA) MOXET ObITb
ykasaHa B Buge tabnuubl no BbiIopaHHbIM Anana3oHaMm n3aMmepeHvin unu B Buae yHKUMOHaNbHOM 3aBUCMMOCTU NorpeLu-
HOCTU (HeonpeaeneHHOCTU U3MEPEHUI) OT 3HAYEHUIN U3MEPAEMON BENMUUYNHBI.

4.2 Tpwv oueHBaHMKN OOBEPUTENBHbIX FPaHML, NOrPELLIHOCTM (pacluMpeHHON HeonpeaeneHHOCTH n3me-
PeHuU Npy BOCNPOU3BEAEHUN eOUHNLbI BENTUYMHBI) NEPBUYHBIX 3TarIOHOB PEKOMEHAYeTCs NpHUMaTh 4oBe-
puTENbHYI0 BEPOATHOCTL (YpOBEHb AoBepus), pasHyto 0,99.

Mpu oueHnBaHUN 4OBEPUTESBbHBIX FPaHUL, MOrPELLHOCTY (paclUMPEeHHON HeonpeAeneHHOCTN U3MePEHNI
npuv nepegaye pasMmepa eauHuLbl BENMYUHBI) BTOPUYHBIX 3TarOHOB peKoMeHayeTCs NpMHUMaThL JOBEepUTENb-
HYI0 BEPOATHOCTb (YPOBEHb AoBepust), paBHyto 0,95.

4.3 [ns nepBuYHbIX 1 BTOPUYHBIX 3TArNIOHOB YKa3biBalOT BCE MCTOYHMKN NOrPELLUHOCTEN N OLEHKN 3TUX
norpeLHocTen, CNocobbl NX BbIMNCIIEHUS U CYMMUPOBaHWS.

Bblpaxasi TOMHOCTb 3TanoHOB HEONPEeAEeNeHHOCTLI0 U3MEPEHUI NPY BOCMNPON3BEAEHUN €ANHULbI BEMNK-
YMHbI 1 Nepegade ee pasMmepa, ykasblBaloT CTaH4APTHYIO HEONPEeAeneHHOCTb, OLeHUBaeMyHo No Tuny A, cTaH-
OapTHYIO HeonpedeneHHoOCTb, OueHMBaemylo no Tuny B, a Takke, npu HeobGXOAMMOCTW, CYyMMapHy
CTaHAapTHY HeonpeaeneHHOCTb UMW pacLUMPEHHYI0 HeonpeaeneHHOCTb U3MEPEHNIA.

5 CnocobGbl Bblpa>XeHnd TOYHOCTU NepPBUYHLIX 3TAaNTIOHOB

5.1 Cnocob6bl BblpaXXeHUsi NOrpeLHOCTU NEePBUYHbIX 3TasIOHOB

5.1.1 KcocTtaBngowmum norpeLiHoCT! NepBUYHbLIX 3TarlOHOB OTHOCAT (NpeanonaraeTcs, YTo cucTrematm-
YyecKue NorpeLlHOCTM 3TanoHa NnpeaBapuUTEribHO UCKITHOYEHb!):

- CnyYanHble NOrpeLLHoCTY;

- HEVCKITIOYEHHbIe CUCTEMAaTUYECKME NOTPELUHOCTMU.

Mpn He06XO0AMMOCTH YKa3blBalOT HECTAOUIBHOCTb 3TanoHa BO BPeMEHMU.

5.1.1.1 CniyyalHyto NOrpeLHoOCTb NEPBMUYHOrO 3TanioHa xapakrepusytoT CKO cpegHero apugpmeTtmyec-
KOro pe3ynbTaTtoB M3MepPeHnn Sy Npu BOCNPOU3BEAEHUN €MHULbI BENTUYNHbI B YCIOBUAX CXOAUMOCTM C YKa-
3aHMeM ymcna namepeHun.

MpumevyaHne — CKO cnyqaﬁHon norpewHoCT! NepBMYHOro aTasyioHa onpeaendtoT Ha OCHOBE pe3ynbTaToB
n3mMepeHui, NOJNTyYEeHHbIX NpU nccrnegoBaHUM 3TanoHa, y4nTbiBad Npu 3TOM pe3ynbTaTbl aHaln3a BITIUAKLWNX BENMUYNH.

5.1.1.2 HeuckntoyeHHble cucteMaTnyeckmne NorpeLHoCT NePBUYHOIo aTanoHa NPeacTaBnsaoT rpaHn-
Luamu, JOBEPUTENBbHBIMW FpaHULLaMu.

MpwnMeuyaHue— HCI nepBuyHoOro sTanoHa B 3aBUCMMOCTU OT YMCIa e€ COCTaBNSALLMX BblpaXatoT rpaHuLa-
MW UMW AOBEPUTENBHBIMY FPaHULAMM:

rpaHuuamu + |@] — npuyucne coctaensowmnx N< 3, LoBepuUTENbHLIMU FpaHuLamMmn + O(P) — npuyucne coctaBns-
oLmx 6onee Tpex.

5.1.1.3 HecTabunbHOCTbY NEPBUYHONO 3TaNOHa CrneayeT XxapakTepn3oBaTb U3MEHEHNEM pa3Mepa BOC-
NpOM3BOAVMMON €AMHULBI 38 YCTaHOBIMEHHbIV MHTepBarn BpeMeHn. HectabunbHOCTb aTanoHa onpeaensior B
npoLecce ero co3gaHuns Unu sKcnnyatauumn.

5.1.2 [onyckaeTcs yka3biBaTb A0OBEPUTENbHbIE IPaHNLIbI CYMMapPHOM NOrpeLLHOCTM NEPBUYHOIO 3TaNoHa.

5.2 Cnocobbl BblpaXeHna HeonpeaeneHHoOCTu M3MepeHVIﬁ npun BocnpouiBegeHun eanHULUbI
BeJIMYUHDbI NepBUYHbIM 3TaJIOHOM

5.2.1 HeonpepeneHHOCTb N3MEPEHUI MPpU BOCNPON3BEAEHNN €OUHNLIBI BENWYNHBI MEPBUYHBIM 3Tarno-
HOM XapaKTepu3yoT:

- CTaHAapTHbLIMW HEONpeAeneHHOCTAMM, oLeHuBaeMbiMu no Tuny A [2]—I[4];

- CTaHO4apTHbIMU HeoNpeaeneHHOCTSAMU, OLleHBaeMbiMuy Mo Tuny B [2]—I[4].

Mpn HeOBXOANMOCTM yKa3bIBatOT HECTAaOMITbHOCTb 3TarioHa BO BPEMEHM.

5.2.1.1 CraHpapTHble HeonpeaeneHHOCTY, OLieHBaeMble No TUMy A, U (x ) xapaktepuaytotT CKO cpep-
Hero apndMeTU4ECKoro pesynbLTaToB U3MepeHUI Mpu BOCNPOn3BeJeHNU eQUHNLIbI BENTMYKHbI B YCITOBUSIX CXO-
ONMOCTH C yKazaHueM Yucna nsmMepeHuni.
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5.2.1.2 CraHOoapTHble HEONpPeaeneHHoCTH, oLieHMBaeMble no Tuny B, ug Npy BoCnpousseaeHnn equHy-
Libl BEJNIMYMHbI ONpeaensioT Ha OCHOBE TEOPETUYECKMX (aHAaNUTUYECKMX) UccreqoBaHmi komnnekca CU v gpy-
TMX TEXHUYECKUX CPEACTB, BXOASALLMUX B COCTAB 3TaNoHa, 3HaHWU O NOBEAEHUN Y CBOMCTBAX COOTBETCTBYHOLLNX
MaTepuaroB U CPeaCcTB UX U3MEPEHUI, YCITOBUA N3MEPEHNIA, BITUSAIOLLMX (hakTOpPOB, BO3HUKAIOLLNX NPU N3Me-
pPEeHWM, CNPaBOYHbIX JaHHbBIX O COCTABIIAIOLLMX, YH4ACTBYOLLMX B UBMEPEHUSX.

5.2.1.3 HecTabunbHOCTb NEPBMYHOrO 3TANOHa onpeaenstoT B cootseTcTBumn ¢ 5.1.1.3.

5.2.2 [onyckaeTca ykasblBaTb CYMMapHyl CTaHOApTHYH HeonpeaeneHHOCTb WUNU pacLUMpPeHHYHo
HeonpeaeneHHOCTb U3MEPEHUI NMPU BOCNPOM3BEAEHUN EANHULLbI BENUYUNHBLI NEPBUYHBIM 3TANIOHOM.

6 CnocoObl BbilpaXeHndA TOYHOCTU BTOPUYHbLIX 3TaJIOHOB

6.1 CnocoGbl BbipaXXeHUs NOrPELIHOCTU BTOPUYHbIX 3TaJIOHOB

6.1.1 [Ins BTOPUYHOro 3TanoHa ykasbiBalOT CYMMAapHY MOrpeLlHOCTb, 06pa3oBaHHy0 CryYariHbIMM
norpewHocTaMu 1 HCI nepB1YHOro 1 BTOPUYHOIO 3TanoHOB Npu nepeaaYe pasMmepa eanHuLbl BENNYUHBI OT
NepBMYHOrO 3TanoHa, NOrpeLLHOCTLI0 Nepeaayn pasmepa eamHuULbl BENUYMHbI OT NEPBUYHOTO BTOPUYHOMY
3TarnoHy, a Takke HeCTabunbHOCTBLIO BTOPUYHOIO 3TarnoHa.

6.1.2 JdonyckaeTcsa ykasbiBaTb OTAernbHO cymmapHoe CKO, obycnoBrneHHoe BNUSHMEM CryYanHbIX
norpewHocTew, HCI BTopu4HOro atanoHa n HectabunbHOCTb BTOPUYHOIO 3TaroHa.

MpwumeyaHune— HCIMBTOpMYHOro aTanoHa yyuTeisaeT HCIM nepeaayun pasmepa eavHNLbl BENIMYMHDI.

6.1.3 CymMmapHyo NorpeLHOCTb BTOPUYHOIO 3TanioHa XapakTepusayoT:

- cymmapHbiM CKO Sy, 06ycnoBneHHbIM BNUsSHMEM criydaiHbix norpewuHocteit u HCI nepBuyHoro nsTo-
PWYHOrO 3TanoHOB, METOAOB 1 CPEACTB nepefayun pasmepa eguHuLbl BENNMYUHLI OT NEPBUYHOTO 3TaroHa, a
Takke HeCTabuNbHOCTbLIO 3TANIOHOB;

- AOBEPUTENbHBIMW rPaHMLaMy CYMMapHOW NorpeLHocT A(P), BbIMUCNIEHHBIMU C BEPOATHOCTbLIO, paB-
Hom 0,95, n HeCcTabunbHOCTBIO 3TaNOHOB.

6.1.4 Ecnu cny4darinyto norpelwHoctb, HCI, yuuthiBatowyto HCI nepegayn pasmepa eAMHULbI BENNYK-
Hbl, HeCTabUMbHOCTbL BTOPUYHOIO 3TarioHa ykasblBaloT OTAENbHO, TO UX BblpaXkatoT B BUAE, MPUHATOM ANs nep-
BMYHOro atarnoHa (5.1.1).

6.2 Cnocobbl BbipaXkeHUsi HeonpeAeneHHOCTEN U3MEPEHUN NpPU Nepegaye pasmepa eauHULbI
BeJINYNHbI BTOPUYHLIM 3TarioHaM

6.2.1 HeonpepeneHHOCTN n3MepeHuin Nnpu nepegaye pasmepa eanHuLbl BENUYNHLI BTOPUYHBLIM 3Tano-
HaM XapakTepusyoT:

- NN CyMMapHOW CTaHAapTHOW HeonpeaeneHHOCTbIO U, 0BYCrNoBNeHHOW CTaHaapTHbIMK Heonpee-
FNIEHHOCTAMU U3MEPEHWUI NpUY Nepedaye pasMepa eanHNLbl BENNYNHBI OT NePBUYHOIO BTOPUYHOMY 3TanOHY,
oueHvBaeMbIMy No Tuny A 1 no Tuny B, a Takke HeCTabnnbHOCTLIO 3TANOHOB,

- NV pacLUMpPEeHHOW HeonpeaeneHHOCTbIO M3MepPeHUin Npu nepegade pasmvepa eguHnLbl BENUYUHbI OT
nepeuyHoro atanoHa U(0,95) ana ypoeHs gosepus 0,95 n HecTabmnbHOCTLIO 3TarnoHoB.

6.2.2 EcnuctaHgapTHble HeonpeaeneHHOCTU U3MepPeHnii Npy nepegave pasMepa eaAnHNLbI BENTUYMHBI
OT NEePBUYHOrO dTanoHa, oueHmBaemble No Tuny A v no Tuny B, n HecTabnnbHOCTL BTOPUYHOIO 3TanoHa ykasbl-
BalOT OTAENbHO, TO X BblpaXatoT B BUAE, MPUHATOM Afs NepBUYHOro aTanoHa (5.1.1).

6.2.3 HectabunbHOCTb BTOPUYHOIO 3TarioHa 3a YCTaHOBMNEHHbIN UHTEPBan BPEMEHM OLIEHUBAIOT Npu
nepepadve pasmepa eanHULbI BEMUYUHBLI OT MEPBUYHOIO 3TanoHa.

7 CnocoOGbl BblpPa*XeHnA TOYHOCTU rpynnoBbIX 3TaJIOHOB

7.1 3a 3HavyeHue BenunyunHbl, MpUNMcaHHoe rpynnoBoMy 3TanoHy, NPUHMMAOT cpeaHee apudmeTnyec-
KOe 3HayeHue pes3ynbTaToB CINYEHU MepP, BXOAALLMX B COCTaB rpynrnoBOro atanoHa, ecnu pasnuyuna CKO
pes3ynbTaToB CnnyeHuni Mep, a Takke nx HCIN He3HaunTenbHbI.

Ecnu pasnuuna CKO pesynbtaTtoB cnuyeHunin mep unu nx HCI1 cyliecTBeHHbI, 3a 3Ha4eHne BenuynHbl,
NPUNUCaAHHOE FPYNMNoOBOMY 3TasloHy, NMPUHMMAIOT CpefHee B3BELUEHHOE 3HayYeHue pe3yrbTaToB CrMYEHWN
Mep, BXOASLIUX B COCTaB rpynmnoBoro aTasnoHa.

7.2 Cnocobbl BbipaXkeHUA NOrpeLHOCTEN rPYNNOBbIX 3TaJIOHOB
7.2.1 CKO rpynnosoro atanoHa S; onpegensioT kak CKO cpegHero apudmeTn4eckoro 3HaveHus
pe3ynbTaToB crivdeHnin mep unmv kak CKO cpefHero B3BeLLEHHOMO 3HAYEHUSA pe3ybTaToB CAINYEHNIA Mep, BXO-

3
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OSLLMX B COCTaB rpynnoBOro aTanoHa, B 3aBUCUMOCTY OT TOT0, Kakoe 3Ha4YeHne BENMYUHBLI MPUMMCaHO rpynmno-
BOMY 3TaJIOHy.

7.2.2 3a rpaHuupl O (goBepuTenbHble rpannubl ©(P)) HCIT rpynnoBoro aTtanoHa NpUHMMAaloT rpaHuLb
(noBepuTenbHble rpaHuubl) HCI mepbl, BxoasLen B cOCTaB rpynnoBoro atanoHa, ecnu HCI atux mep npe-
HebpexrMMo Marno pasnuyalTca mexay cobown. Ecnm pasnuuma HCI mep cyLecTBeHHbI, 3a rpaHvubl © (qoBe-
putenbHble rpannubl ©(P)) HCI rpynnoBoro aTanoHa NnpMHMMatoT rpaHuubl (qoBeputenbHble rpannubl) HCI
Mepbl, BXOASLLEN B COCTaB rpynmnoBoro 3TanoHa, y KoTopon oHa HambornbLuas.

7.2.3 HectabunbHOCTbV rpynnoBOro aTarioHa OLEHUBAIOT B pe3yrnbTaTte Nepuognyecknx CnvyeHni mep,
BXOASLLMX B COCTAB IPynrnoBoro aTanoHa. 3a 3HayeHne HecTabunbHOCTM MPUHUMAIOT Pa3HOCTb MeXay BHOBb
BbIYMCNEHHbLIM U MPUMNUCAHHBIM 3HAYEHUSIMU BENTUYMHBI.

7.3 Cnoco6bl BbipaXkeHusi HeonpeaeneHHOCTEN U3MePEHUIA Npu onpeaenieHU TOYHOCTU rpynno-
BbIX 3TaNlOHOB

7.3.1 CtaHpgapTHY0 HeonpeaeneHHOCTb Tuna A U, FPYnnoBOro 3TaroHa BbipaXalT CTaHOapTHOM
HEONpPeaeneHHOCTbI0 CpedHEero apuMeTNYECKoro 3Ha4YeHUst Pe3yrnbTaToB CMIMYEHUN MEp Ua(X) Unun cTaH-
AapTHOWN HeonpeaeneHHOCTbI0 CPeAHEro B3BELLEHHONO 3Ha4YEHUA Pe3ynbTaToB CINYEHUIA Mep U, (X), Bxoas-
LLMX B COCTaB rpynnoBOro aTanoHa, B 3aBUCMMOCTU OT TOFO, KaKOe 3HaYeHWe BENUYUHBI NPUNMCaHO rpynnoBoMy
3TanoHy.

7.3.2 CTaHpapTHYlO HeonpeaeneHHocTb Tuna B ug rpynnoBoro atanoHa BbipaxalT CTaHOapTHOM
HeonpeaeneHHOCTLI0 Mepbl, BXOASLLEN B COCTaB rpynnoBOro aTanoHa, ecnun ctaHgapTHbIe HeonpeaeneHHoC-
Tn TUNa B aTnx mep npeHebpexrnmo Mano pasnu4yatoTca mexay cobon. Ecnm pasnuuns ctaHgapTHbIX Heonpe-
[eneHHoCTen Mep CyLeCTBEHHbI, 3a CTaHOapTHYI0 HeonpeaeneHHocTb Tuna B ug rpynnoBoro aTanoHa
NPUHUMAaIOT CTaHAaPTHYIO0 HeoNpeaeneHHOCTb TOW Mepbl, BXOASLLEN B COCTaB rpynnoBOro atanoHa, y KoTopou
OHa HanbonbLuas.

7.3.3 HectabunbHOCTbV rpynnoBOro aTasioHa oLeHUBaKT B COOTBETCTBMM C 7.2.3.
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MpunoxeHune A
(cnpaBo4Hoe)

dJopmynbl Ana oueHnBaHnUA TOYHOCTU ITAJIOHOB

A.1 ®opmynbl Ans oLueHNBaHUA NOrPELIHOCTH 3TarlOHOB

A.1.1 Bocnponssoanmas eamHuLa Benu4ymHbl Y B O0NbLUNMHCTBE CyYaeB 3aBUCUT OT APYrMX U3MepseMblX BXOAHbIX
BenuuuH X, X, ..., X

m
Y =X, Xy, ooy X)), (A1)
rae Xy, X,, ..., X,, — HenocpeAcTBEHHO M3MepsieMble BXOAHbIE BENMUYHBI, BIUSIOLLME Ha Pa3Mep eANHULIbI 3TanoHa;

m — YXCIO 3TUX BENNYUH;
f — BMA DYHKLMOHANBHOM 3aBUCMMOCTM.
MpumedaHune— BxoaHble BENUYMHBI TAKXKE MOTYT 3aBUCETb OT OPYIVX BEMNWUYMH, BKITHOYas Nonpasku 1 nonpa-

BOYHblE KOI(MPULMEHTBI Ha CMCTEMAaTUYECKMe MOrPeLLHOCTH, NO3TOMY (DYHKLMOHanbHas 3aBUCUMOCTb f MOXeT ObITb
CINOXHOW 1 onpeaensieMon aKkCnepumMmeHTansHo.

A1.2 MHOI’OKpaTHbIe M3MEPEHNS BXOAHBIX BEMMYMH Xy, Xq2, - s Xqp 5 oo Xigs Xigs o s Xings oo 5 Xpps Xy s Xy
(i=1,2,...,m)NO3BONSAIOT BbIYNCIIUTb OLLEHKN BXOAHbLIX BEJTUYMH, paBHbIe
in/
Xp=lt (A2)
n;

rae X;— OLEHKa i-i BXOAHON BEMUYUHBI;
— |- pesynbTaT USMEPEHUN i-i1 BXOOHOW BENNYNHDI;
N; — YNCII0 N3MEPEHUM j-i BXOOAHOW BENMUYMHBI.
A 1.3 Bocnpou3BoanMYyIo eAMHULY BEMMUMHBI Y BBIMUCTIAIOT KaK (DYHKLIIO OLIEHOK BXOAHBIX BEMAYMH x1, x2,
x rocre BHECEHNS B MOKa3aHNsA CPeACcTB M3MEPEHMWI MOMNPAaBOK Ha BCE N3BECTHbIE NCTOYHWKM MOrpeLLHOCTEN, VIMeIOLIJ,VIX
cucTeMaTUyecKunii xapakrep

Y=F(X Xouoooh Xp). (A.3)
A.1.4 OueHuBaHue cny4ahHoM COCTaBNAOLWEN NOrpeLHoCTH
A.1.4.1 CpepHue kBagpaTuyeckme OTKIIOHEHNS BbIYMCASIOT N0 hopMyrnam:
- Ons psiga pesynbTaToB M3MEPEHUIA BXOOHbIX BENMUYUH
(A.4)
(A.5)
A.1.4.2 Bcny4ae HekOppenMpOBaHHbIX OLLEHOK )71, )_(2, e }mcpep,Hee KBagpaTM4ecKoe OTKITOHEHNE BOCNPON3BO-
OVMOW eQUHNLbI BENUYMHBI BEIYUCASIOT No chopMyrne
D of 9.2 (A.6)
i=1 OXi
A.1.4.3 B cnydyae KoppenmpoBaHHbIX OLIEHOK X 1 )_(2, e )_(m cpenHee KkBafpaTUYECKOE OTKITOHEHUE OLIEHKN BOC-
NPOV3BOAMMOW €AMHULIbI BEMUYMHBI BLIMUCTISIOT No hopmyne
m
2 of 2.2 of of _ (A7)
Sy, :Z(ﬁ) SZ Z Z r(xi. X j)S%Sx;.
i=1 / i=1 j= 1

rae r(X;, X ;) — Ko3pPULMEHT KOppensaunm.
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A.1.4.4 KoadhpuumeHT Koppenauum Ans cornacoBaHHbIX Nap U3MepeHmnin BXOAHbIX BESMHUH (X, ,) (1=1,2,. ])
BbIYUCIIAIOT NO hopmyne

njj

Z(X/I j/ _71)
r(Xi, X ) = )
njj

2 '/—X/)Z j=Xj)

/=1

(A.8)

rae nj; — YMCro COornacoBaHHbIX Nap pesynbTaTos N3MEepPEHNIA.
A.1.5 OueHnBaHMe HEUCKNOYEHHOWN CUCTEMATUYECKOM NOrpeLHoCcTU
panuuy (nosepuTenbHyto rparnuy) HCI oyeHku Bocnpomsso,qmmom €ANHNLbI BENUYNHBI ®~ BbIYMCNAIOT B 3aBU-

CMMOCTM OT YMcCna OLleHOK BXOAHbIX BEMUYNH x1, Xo, oors X, COAEPXaWmnx HCI, n 8 3aBMCMMOCTH OT TOro, NpeAcTaBneHbl
nn HCI rpaHnuamMm unu oBepuTenbHLIMW FpaHuLamMu.
A.1.5.1 Ecnun TonbKo ofjHa oLeHKa BXOLHOW BEJIMHMHbI X; U3 BCEX OLLEHOK BXOAHbIX BEMUYUH X4, X, ..., X,,COOEp-

xuT HCI, npeacTtaBneHHyto rpaHMuamm O, , rpaHuLy HCN Bocnpom3Bo,qV|M0|/| eAMHULbI BENNYMHBI ® OLleHI/IBaPOT no
dopmyne

f (A.9)
O =+ — 05 :
y Gxi Xi
A. 1 5.2 Ecnv oueHKM BXOOHbIX BENMUYNH )_(1, )_(2, ey )_(m copgepxat HCI, kaxxgas u3 koTopbIx NpeacTaBneHa rpaHn-

uyamu Oy, rpaHuLy (ooBepuTENbHYIO rpaHnLy) ® ((9}7, (P)) HCIN Bocnpoun3soaumown eanHULbI BENMYMHbBI OLIEHUBAIOT,
COOTBETCTBEHHO,N0 (hOpMynam

(A.10)

m (A11)
Oy(P) =k Z(af) 0% ,ecum=4
i OX;

roe k — ko3 duUneHT, onpeaensieMblii BblopaHHOM A0BEPUTENBHON BEPOATHOCTLIO P, Yncnom coctasnstowmnx HCIM n ux
COOTHOLLEHWEM.

A.1.5.3 3HaueHune koadhuumeHTa k ana gosepuTtensHon BeposTHocT P, pasHoi 0,99, npu uncne HCI 6onbLie
yeTblpex (m>4) npuH1uMmaloT pasHbim 1,4 (k0 g9 = 1,4), npn MeHbLiem yncne HCIM (m < 4) 3HaveHune koadhdmumneHTa onpe-
AensioT no rpaduky, npuseaeHHomy 8 FTOCT 8.207.

[ina poseputensHon BepoaTHOCTU P, pasHon 0,95, 3HadyeHue koadduumneHTa k pasHo 1,1 (k0,95 =1,1).

A.1.5.4 EcnwuoueHkun | BxogHbix BennyuuH cogepxat HCI, npeactaBneHHble rpaHiLamm @7([, a oueHkn m — | Bxoa-
HbIX BenuynH cogepxat HCI, npeactaBneHHble AOBEPUTENBHBIMY IPaHMLamm, To goseputernsHble rpadvusl HCI Boc-
Npon3BOAUMON eANHULbI BENTUYNHDBI ®}7(P) OLEHMBAIOT No chopmMyne

! 2 m 05 (P))?
O5(P) =k Z[af(%} + 2 (af ! )J ’ (A12)

iz1\0 iZra\oXi ki

rae | — yncno BxoAHbIx BenuymH, HCIT koTopbix NpeacTaBneHa rpaHMuamu;
©5,(P;) — poseputenbHas rpaHnua HCI oueHkn i-ii BXOOHOW BENUYMHBI, BbIYUCIIEHHAS 4115 [JOBEPUTENbHON BEPOST-
HocTn P,
k, ki — Koscpq)mumeHTbl, COOTBETCTBYIOLIME JOBEPUTESNbHBIM BEPOATHOCTAM Pu P,

A.1.6 OueHuBaHue foBepUTENbHbIX FPaHNL, CYMMapHON NOrPeLHOCTH 3TanoHa

A.1.6.1 JoeputenbHble rpaHULbl CYMMapHON MOrPELHOCTU BOCMPOU3BOAMMON €AMHULbI BENTUYMHBbI Ay s(P)
BblYMCNAOT NO opmyne

s (P)=% KsSy 5 (A.13)

rae Ky, — KoadguumneHT, onpeaensemMbli /:l,OBepMTeJ'IbHOVI BEPOATHOCTbIO P 1 OTHOLIEHUEM CryYyanHbIX MOrpeLHoCcCTeN
MHCIT;
S}7 s — cymmapHoe CKO Bocnpon3BoaMMOon eanHMULbI BENTYUHBI, 0BYCMNOBIIEHHOE BO3AEMCTBMEM ClyHaiHbIX NorpeLu-
HocTen n HCI.
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A.1.6.2 3HaueHune koappuLmeHTa Ky BbIYMCIIAIOT Mo dhopmyrie
_ (tSy +©5) (A.14)
Y )
(8}7 + SG)}"; )

roe t — koadppuuneHT CTblofeHTa, COOTBETCTBYIOLLNIA AOBEPUTENBHON BEPOATHOCTU P 1 adbekTMBHOMY Yncny crene-
HEeln cBo6Oab! V . BbIUUCTIAEMOMY MO hopMyne

2
i(aszsZ _zi[afj“ 87%
Y X

i=1 aX,‘ =1 6x,- n,-+1 .

AN
i=1 6)?, n,-+1

Veff =

@7 BblumcnsaoT no dopmyne (A.9) nnu (A.10), nnmn (A.11), unn (A.12) B 3aBUCMMOCTU OT YMCNa COCTaBNALLMNX U HOPMbI
npeactaenexnst HCI oueHOK BXOAHbIX BENUYMH;

Sy . — CpenHee ksagpaTuyeckoe oTknoHeHne HCI Bocnpon3soanMOit eaVHNLEI BEMUYNHBI.
y

A.1.6.3 CpefHee kBagpaTtuyeckoe oTkrnoHeHne HCI BbIMUCISAOT, COOTBETCTBEHHO, MO hopMyIiam

(A.15)
(A.16)
ecnu coctasnsowme HCIN npeacrtaBneHsl AoBepUTENbHBIMU rpaHmuamm no gopmyne (A.11);
m /
2 2
Se- = i=1 4 I=l+1 ' (A.17)
y 3 3k ;

J

ecnuyacTtb coctasnsowmx HCIN npeacrasneHa rpaHuyamu, a Yactb coctaBnsaowmx HCIN — goBeputenbHbIMK rpaHmLa-
Mu o cpopmyrie (A.12),
rae kj— KO3(PPULIMEHT, COOTBETCTBYIOLUWIA AOBEPUTENBHON BEPOATHOCTH Pj npw BbIYNCNEHUN JOBEPUTENbHBIX FPaHunL,
HCTI.
A.1.6.4 CymmapHoe CKO Bocnpov3BoauMON eANHULbI BENUYNHDI 8}7’2, 06ycrnoBneHHOEe BO3AENCTBUEM ClyYaHbIX
norpewwHocten n HCI, BbiumMcnsoT no popmyne

= [s2+83. . (A.18)
y

A.1.7 3HavyeHMA BENUUYUH, NPUNUCBLIBAEMbIX FPYNNOBOMY 3TanoHy

A.1.7.1 Ecnu pasnuuna CKO pesynbTaToB crivyeHui mep, a Takke nx HCIN He3HauuTenbHbl, cpegHee apudmeTu-
Yyeckoe 3HauYeHne pe3ynbTaToB CIIMYEHUI MEP X , BXOASLLMUX B COCTaB rPynmnoBOro aTanoHa, BblYMCsoT no hopmMyrne

n p—
X
x == (A.19)
n
roe X; — pesynbTaT CNMYEHWIA i-i Mepbl FPYNNoOBOro 3TarnoHa;
N — 4ncno Mep, BXOAALMX B COCTaB rpynnoBoro atanoHa.
A.1.7.2 Tlpwn 3Ha4mTensHom pasnuyunn CKO pesynbTaToB CNNYEHUIn Mep 1 NpeHebpexmnMo marnom pasnmymm nux
HCI cpegHee B3BeLLEHHOE 3Ha4YeHNe pe3ynbTaToB CAMYEHUI MeP X , BXOASLLMX B COCTaB rpynnoBOro 3TanoHa, BblYMCns-
10T No chopmyne

7l o2
oA Sk (A.20)
2, 1
Zi
5%
rae S;I. — CKO pesynbTaTta cnvyeHnn i-i Mepbl rpynnoBoro atanoHa.
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A.1.7.3 Ecnu pasnuuna CKO, a Takke HCI pe3ynbTaToB CnvyeHuin Mep, BXOASLLMX B COCTaB rPynnoBoOro 3Tanoxa,
CYLLECTBEHHbI, TO CpeaHee B3BELIEHHOE 3HAaYeHNe Pe3ynbTaToB CIIMYEHUIA Mep X BbIYUCTISIOT N0 PopMyne

i 372(,- Séy,

%= i (A21)
&
i3SZ +S5.

roe Sy. — CKO pesynbTaTa CnMYeHui i-i Mepbl rpynnoBoro aTanoHa;
Xi
S®;_ — CKO HCI1 pesynbTaTta CnuyeHuii i-i mepbl rpynrnoBoro aTanoHa.

1
A.1.8 OueHnBaHue NorpewHoOCTEN rpynnoBoro aTanoHa

A.1.8.1 Ecnu 3a3HauyeHune BeNuYuHbI, NpUN1McLIBaeMoe rpynnoBoMy 3TanoHy, NPMHUMAOT cpeaHee apupMeTuyec-
KOe 3HaYeHue Mep, BXOAALLMX B COCTaB rpynnoBoro atanoHa, 7o CKO rpynnoBoro atanoHa BbIYMCST No hopMyne

(A.22)

roe )_(,. — pe3ynbTaT CMYEHUN i~ Mepbl rPYNnoBOro 3aTanoHa.

A.1.8.2 Ecnu 3a 3Ha4yeHue BenuunHbl, NPUNMCbiBAaEMOE rpynnoBOMy 3TanoHy, NPMHUMAIOT cpeaHee B3BELLEHHOe
3HayeHue mep, BXxoasLwumx B ero coctas, To CKO rpynnosoro atanoHa Sy BbIMUCAAIOT MO criedyowmmM popMmynam.

Ecnu pasnuuusa CKO pe3ynbTaToB CMYEHU Mep CyLLEeCTBEHHSI, a pa3nuyns HCIM mep npeHebpexumo Mansl, To
opmMyna ans pacyeTa S, MMeeT BUA

(A.23)

Ecnu pasnnunsa CKO pesynbTaToB cnnyeHnii mep, a Takke nx HCI cywectseHHbl, To CKO rpynnosoro atanoHa Sy
BbIYUCASIOT NO hopmyIe

S = ,
X (A.24)
roe S®;_ — CKO HCI1 pesynbTaTta CnuyeHui i-i Mepbl rpynrnoBoro aTanoxHa.
1
A.2 OueHuBaHM1e NOrpelHOCTeN BOCNpoM3BeAeHUA NPOU3BOAHON eAUHULbI BeNTMYUHbI 3TalIOHOM
A.2.1 Bocnpoussoavmas npouseofHas eanHuLa BeNUYMHbI Y 3aBUCUT OT eanHuy Yy, Y, ..., Y, Bocnpoussoau-
MbIX 3TarloHamMu, BXOASLLMMUN B COCTaB 3TanoHa Npon3BoAHON eANHMULbI BENTUYUHBI
Y= FIYi(Xq0 Xy e s Xy Yo Xoqs Xogs oo s Xy ooy Yo Xigs X -5 Xip)l- (A.25)

A.2.2 Bocrnpoussoammasi equHuLEa BENUUMHBI KaXO0ro U3 3TanoHOB, BXOAALLMX B COCTaB aTarnoHa NnpousBoaHon eau-
HULbI, MOXKET 3aBMCETb OT BEJIMUMH, OKa3blBaOLLMX BIUSIHUE HA BOCMPOU3BOAMMYHO eAVHULY U TEM CaMbIM Ha NPOU3BOAHYIO
eanHuLy.

A.2.3 TorpellHocTb BOCMNPOM3BEAEHUA MNPOU3BOAHOW eOuHULblI BEenWUYMHBbI OLIEHMBAlOT B COOTBETCTBUM C

A.1.4—A.1.6, rae BMECTO NOrpeLHOCTEN OLIEHOK BXOAHBIX BENMYUH Xy, Xy, ..., X, BYAYT NOrpeLHocT BOCNpon3Boau-
MOV NPOM3BOAHON €ANHULbI BENMUYUHBI Yy, Y, ..., Y.

A.3 ®Popmynbi Ans oueHMBaHUsA HeornpeaenieHHOCTU M3MePEeHUI NPU BOCNPOon3BeAEHUN eAUHULbI BENNYM-
Hbl 3TafIOHOM

A.3.1 Bocnpoussoammas eguH1La BennyYuHbl Y B 60NbLUMHCTBE CriyYaes 3aBMCUT OT APYrMX u3MepsaeMbIX BXOOHbIX
BenuuuH Xy, X, ..., X, BcooTBeTcTBMM CA.1.1. BOCNpoM3BoANMYIO STAlIOHOM eAVNHMULYY BENUYMHBI BLIYUCTIAIOT B COOTBET-
ctBumcA.1.3.

A.3.2 CtaHpapTHasa HeonpeAeneHHOCTb U3MEPEHUN NMPU BOCNPOU3BEAEHUM eAUHULbI BENMYUHBI dTano-
HOM, oLleHMBaeMasi no Tuny A

CTtaHgapTHyt0 HeonpeaeneHHOCTb U3MePEHNIA NP BOCNPOU3BEAEHUN eONHULIbI BEMNYMHBI 3TanoHOM, OLeH/Bae-
MYt0 No TUMy A, BbIYMUCAAOT No hopmyne

(A.26)

roe X — g-7 pe3ynbTaT U3MepeHuii i-i BXOAHON BENUYUHbI;

8
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N; — Y1CIIO PE3YNbTATOB U3MEPEHUI;
X ;— cpefHee apuMeTNYECcKoe 3HaYeHIe Pe3yibTaToB M3MEPEHNI /- BXOLHOW BEMUYMHBI.
MpumeyaHune—TIpn MHOroKpaTHbIX M3MepeHNsX AofkHa OblTb obecnevyeHa B3anMMHasi He3aBUCUMOCTb
OTAENbHbIX U3BMEPEHUN.

A.3.3 CtaHpapTHas HeonpefesrieHHOCTb U3MepeHun Npu BOCNpou3BeAeHUU eAUHULbI BeNIMYUHBbI 3Tano-
HOM, oueHuBaemas no tuny B, ug

A.3.3.1 NcxogHble aaHHble ANSA BbIYUCNEHUS:

- [laHHble 06 N3MEPEHUMN BENUYNH, BITMSIOLLMX HA pe3yrbTaT USMEPEHU BXOAHbLIX BEMNYUH, U JaHHbIE O 3aBUCMMOC-
TV pe3ynbTaToB U3MEPEHMNI BXOOHbBIX BEMUYNH;

- [laHHble, MOSTyYeHHbIe B pe3yrnbTaTe onbiTa 0 NOBe4EHUN U CBOMCTBaxX MPMOOPOB 1 MaTeEpPMAros;

- OaHHble O kKanMbpoBke, NOBEPKE, CBEAEHUSI U3roTOBUTENS O Npubope 1 Apyrue ceegeHus o npubope;

- HeonpeaeneHHOCTU CNPaBOYHbIX AHHbIX, UCMOMb3YEMbIX KOHCTaHT.

A.3.3.2 HeonpepgeneHHoCTN ANns ykasaHHblx B A.3.3.1 MCXOAHbIX AaHHbLIX BO3MOXHO NPeAcTaBUTb TOMbKO rpaHnua-
MW (HWKHEN a _ N BEPXHeW a ), B KOTOPbIX HaXoAsATCA 3HaYeHNs n3MepsieMon BennynHel. B cnyyae otcytcTeuma nobow
MHPOPMAaLIMM O 3HAYEHMUN BENUYNHBI NpearnonaratT paBHOMEPHOE pacnpeAeneHne BO3MOXHbIX €€ 3HaYeHWI BHYTPY yKa-
3aHHOro UHTepBana. Hanpumep, ans i-1U3MepAemMoi BENUYNHbI HUKHSAS U BEPXHAA rPaHnLIbl COOTBETCTBEHHO PaBHbI a; _
na;,

CTaHaapTHY HEONpPeAeneHHOCTb U3MEPEHUI MPU BOCMPOU3BEAEHMNN €OUHULbI BENTMYMHBI 3TANIOHOM, OLIEHMBae-
Myto no Tuny B, B N0g00OHONM cMTyaL MM BbIMUCASIOT No hopmMyne

- a; aj, —aj_
Ug(X;) = Té ,roe a;= 20 . i (A.27)
A.3.3.3 EcnuuHTepsan ot a; A0 b;, HeCUMMETPUYEH, TO CTaHAAPTHYIO HEONPeAeNeHHOCTL N3MEePEHNH, oLieH1Bae-
Myto no Tuny B, BbluncnsaoT no hopmyne

—\_ |(bj-a)* _|b;-al (A.28)
Ug(x; = .
e 23
A.3.3.4 CymmapHyto CTaHAaPTHYIO HEONPEAENEHHOCTb U3MEPEHUI uc(j7) npw BOCNpon3BefeHNn eANHULbI BENUYK-
Hbl B CITy4ae HEKOPPESIMPOBAaHHbBIX OLUEHOK Xy, Xy, ..., X, BBIYUCIAIOT NO hopmyre
~ A.29
u 7 = (A29)

rae u(x;)— ctaHgapTHas HeonpeAeneHHOCTb U3MEPEHUI i- BXOAHOW BENUYMHBI, BbIYMCIEHHasi no Tuny Aununo tuny B.
_ A.3.3.5 CymmapHyio CTaHAapTHYIO HEONPeAeneHHOCTb U3MePeHni U (y) B Crly4ae KOPPENMPOBaHHBIX OLIEHOK X,
Xp, ..., X, BBIMUCIISIOT MO chopMyre

)= Z[NJ wix *zzififf?ﬂu(x (X ), (A-30)

i1\ OX;

rae u(x;) — cTaHpapTHasi HeonpeaeneHHOCTb M3BMEPEHWI -1 BXOAHOW BENMYUHBI, BBIYMCIIEHHAS MO TUy Aunu no Tuny B.
KoabbuumeHT koppensumm r(x; , )?/- ) BbluncnsAoT B cootBeTcTBUM € A.1.4.4 no chbopmyne (A.8).
A.3.3.6 PacluumpeHHylo HeonpeaeneHHocTb uamepeHnii U ¢ BbIbpaHHbIM ypoBHEM A0BEPUS P BbIMUCHIAIOT Mo dop-
myne
U = kpu(y), (A.31)
rae l.(.P — KO3(bMLMEHT 0XBaTa, COOTBETCTBYIOLLMI BbIGPAaHHOMY YPOBHIO 3HAYMMOCTH P;
U.(y) — cymmapHas ctaHaapTHas HeonpeaeneHHOCTb M3MEPEHNI NPpY BOCMPOM3BEAEHNN EANHULEI BEMTUYMHBI, BbIYMC-
nexHas B cootBetcTBUN C A.3.3.4 unn A.3.3.5.
A.3.3.7 Bbibop koadhdpuumneHTta oxsaTa Kp TpebyeT MonHoro sHaHus pacnpefeneHns BepoATHOCTEN, KOTopoe
XapaKTepuayeTcsl pesynsbTaToM M3MEpeHUit Y 1 ero CyMMapHoii CTaHAapTHON HeoNpPeaeneHHOCTbI0 N3MepPEeHUi U (y)
A.3.3.8 B ob6uwem crnyyae koadhpumumeHT oxBaTa BbIGNpaoT B COOTBETCTBMU C DOPMYON

Kp = to(ver), (A.32)

rae tp(v,g) — KeaHTUNb pacnpeneneHns CTbiogeHTa ¢ 3pheKTMBHLIM YMCIIOM CTeneHel CBOBOAbI V.1 ypoBHEM foBEPUS P.
Yucno crenerein cBoboabl v ,;ONPEAEnsioT no dopmyre

o ud () (A.33)
eff = 4 ’
m [?;J u*(x;)
OXj

rAe v,;— Y1CNo cTeneHeii cBo6oabl:
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v; = n;— 1 AN BbIMMCNEHNA HEONpPeOeIeHHOCTe R U3MepeHui no Tuny A;
n;=co AN BbIMUCIEHNS HEONPEAENEHHOCTEN n3MepeHnii no Tuny B.
A.3.3.9 B cny4yae korga pacnpegeneHuve pesynstatoB U3MEPEHUA HE NPOTUBOPEYNT HOPMarbHOMY, AN pacyeTa
KoapprLmeHTa oxBaTa Kp UCMIONb3YIOT KBAaHTWIIM HOPMAbHOTO pacnpeaeneHns:
PaclumpeHHyto HeonpeaeneHHoCTb U3MEPEHUI NPU BOCNPOU3BEAESHUW eQnHULbI BENNYnHBLI 9Tanona U(0,99) ans
ypoBHs gosepus 0,99 BbluMCNSIOT N0 hopmyrne

U(0,99) = 3u (). (A.34)

PaclumpeHHyto HeonpeaeneHHoCTb U3MEPEHUI NPU BOCNPOU3BEAEHUM eQuHULbI BeENnYuHbl aTanoHa U(0,95) ans
ypoBHs gosepus 0,95 BbluMCnsIOT Mo hopmyne

U(0,95) = 2u(y). (A.35)

A.4 3HauyeHue BeNUYUHbI, NPUNUCbIBaeéMoe rpynnoBoMy 3TanoHy
A.4.1 Ecnu pasnnuns cTaHAapTHbLIX HeonpeaeneHHocTen Tuna A u,(x;) pe3ynbTaToB CIIMYEHNIA Mep, a TakKe 1X
CTaHJapTHLIX HeonpeAeneHHocTel Tuna B ug(X;) HecylLeCTBEHHbI, 3a 3HaYeHNe BENUYMHbI, MPUNNCLIBAEMOE rPynnoBoMy

3TarnoHy, NpuHUMaloT cpeHee apudMeTUYECKOE 3HAYEHUE Pe3yNbTaToB CIMYEHWA MeP X, KOTOPOE BBIMUCTSIIOT Mo Gop-
myne

x == (A.36)
n
rae x; — pesynbTaT CNNYeHWiA i-i Mepbl FPyNMoBOro 3TanoHa;
n — 4ncno Mep, BXOASALWMX B COCTaB rpynroBOro atanoHa.

A.4.2 Tlpu 3HauMTENLHOM PasnUYUmM cTaHAAPTHLIX HeoNpPeaAeneHHOCTeN Tna A U, (X ;) pe3ynsTaToB CIMYEHNIn Mep
1 NpeHeBpexMMo Manom pasnuynm X CTaHAapTHLIX HeonpeaeneHHocTel Tuna B ug(x;) cpeaHee B3BelleHHOe 3HaYeHne
pEe3ynbTaToB CIIMYEHMI MEP X, BXOAALLMX B COCTaB rpynnoBoro 3TanoHa, BbIYUCIAT No opmMyre

1
=1 UA(X:) (A.37)

rae U, (x;) — cTaHaapTHas HeonpeaeneHHOCTb Tuna A pesynbTaTa CIMYEHWHA i- Mepbl FpynnoBoro aTanoHa.

A.4.3 Ecnu pasnununs cTaHAapTHbIX HeonpeaeneHHOCTen Tuna A u,(X;) pesynbTaTos CIIMYEHUIA Mep, a TaKke Ux
CTaH4apTHbIX HeonpeaeneHHocTen Tuna B ug(X; ) CyLLeCTBEHHbI, 32 3Ha4Y€HUE BENMYMHBI, MPUMUCAHHOE rpynnoBOMY 3Ta-
NOHY, NPUHUMAIOT CpeHee B3BELLEHHOE 3HAa4YeHNEe pe3yrbTaToB CIIMYEHWI MeP X , KOTOPOE BbIYMCIIAIOT Mo hopmyne

x =it Ue(xi) (A.38)
2o
T ud(x)

roe LIC(X,-) — CyMMapHoOe CTaHOapTHOE OTKIOHEeHne i~ Mepbl rpynnoBoOro aTanoHa.

A.4.4 Ecnv 3a 3Ha4YeHve BenuYMHbI, MPUNUCLIBaEMOE rpynrnoBOMY 3TanoHy, NpUHUMaloT cpegHee apudmeTuyec-
Koe 3Ha4eH1e Mep, BXOASLLMX B COCTaB rPynnoBoro 3TanoHa, To CTaHAapTHYIO HeornpeaeneHHoCTb Tuna A U, ( X) pesynsTa-
TOB CITUYEHMNI Mep rpyMnnoBOro 3TanoHa BbIYUCISIOT No hopmyre

(A.39)

rae X; — pesynbTaT CNYeHWUI i-i Mepbl FpynMnoBOro aTanoHa.

A.4.5 Ecnu3a3HaveHune BenuunHbl, NpunmncbiBaeMoe rpynnoBoMy 3TanoHy, NpMHMMaloT cpeaHee B3BELLIEHHOE 3Ha-
yeHue Mep, BXOAALLIMX B €ro COCTaB, TO CTaHAApPTHYI0 HeonpeAeneHHOCTL rPYNMoBOro 3TanoHa Tuna A u, (X ;) BbIMUCIAIOT
no cnegywoLwmm dopmynam.

Ecnv pasnununs cTaHaapTHLIX HEONpeAeneHHOCTe TMNa A U, (X, ) pesynbTaToB CINHEHNIA Mep CYLLIECTBEHHbI, a pas-
Nuumna CTaHAApTHBLIX HeornpeaerneHHocTen Tuna B ug(X;) pesynbTaToB CvveHnii Mep NpeHebpexnmo Marsl, To hopmyna
ANsa pacyeTa u,(X;) meeT B1a
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Up(X) = ——— . (A.40)

Ecnun pasnuuns ctaHAapTHbIX HeonpeneneHHOCTeN Tuna A U,(X;) pesynbTaToB CriNYeHnid Mep, a Takke UX CTaH-
AapTHbIX HeonpeaeneHHocTel Thna B ug(x;) CyLLeCTBEHHbI, TO U, (X;) FPyNnoBOro aTanoHa BuIYNCAAIT No hopmyne

()= (A41)

rae ug(X,;) — cTaHgapTHas HeonpefeneHHoCTb Tna B pesynbTaTa crivieHnii i-i Mepel rpyNnoBoro aTanoHa.

11
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MpunoxeHue b
(cnpaBo4Hoe)

Mpumepbl OLeHMBaHMA TOYHOCTU 3TaNOHOB

B.1 Mpumep BbIYMCNEHUA NOrPELIHOCTU NPU Nepeaaye pasMepa eAnHULbI BeNTMYMHbI BTOPUYHOMY 3TanoHy

b5.1.1 Pa3mep eguHuLbl BTOPMYHOMO 3TarioHa eauHULbl ANNHBI — LUTPUXOBOro MeTpa nony4yarT OT NepBUYHOIO 3Ta-
JI0OHa B pe3dynbTaTte NpAMbIX M3MepeHui

X=X(Yq, Yo, Y3, Yy), (B.1)
rae Yy, Yo, Y3, Y, — BRUsIOLIME BENUYUHDI.
Yucno namepeHuii pasHo gecstu (n = 10):

PesynbTat uamepenuii x = 1,00000147 m.

CKO pesynbtaTta nsmepexun S = 0,023 Mkm.

. oX oX oX oX
B5.1.2 HCIlnpeacTtaBneHbl rpaHnLamMm C y4eTOM YACNOBbIX 3HaYEHUA HaCTHLIX MPOU3BOAHBIX ——, ——, ———,———

Y, oYy oYy oYy
OTONoO3BONSAET OLEHUTb Kak AOBEPUTENbHbIE rPaHNLIbl CyMMapHOM NOrpeLlHOCTM BTOPMYHOrO 3TanoHa, Tak M npeacTaBuTb
OTAEenbHO criyyanHyto norpelwHoctb, HCIM u HecTabunbHOCTL BTOPUYHOIO 3TanoHa.
B5.1.3 BbluncneHHsle rpanuubl HCI n3-3a HETOYHOrO:

- onpeaeneHus nokasatens npenomMrneH1s Bo3ayxa ©,= 0,030 MKMm;
- 3HAYEeHUs ANVH BOMH ©®, = 0,016 MKm;
- 3HaHWA TemnepaTypbl ®,= 0,026 MKMm;
- onpeaeneHu1s NonpaBoK Ha pa3mep KONNMMaToOpHOM Lenu 0, = 0,002 MKm.

B.1.4 CymmapHas norpewHocTb BTOPMYHOro 3TarnoHa

B.1.4.1 CymmapHoe CKO Sy, 06ycrnoBneHHoe BNMsHMeM criyqaiHbix norpeluHocte u HCI, cnvyaemblx aTanoHos,
METOL0B 1 CPeACTB Nepefayn pa3mepa eauHULbI OT NEPBUYHOIO 3TanoHa, BelYMcnsaoT no popmyne (A.18)

22, 00302 + 00162 + 0026 + 00022

=0,034 MKM.
3

Sy = \/0,02

M3 nccnepgosaHuin nnaTMHOMPUAMEBON LLITPUXOBOW Mepbl (BTOPUYHbLIN 3TaNoH) 3a pag NeT YyCTaHOBIEHO, YTO ero
MakcumarnbHas HecTabunbHocTb He npeBbiwaeT 0,10 mkm B roa, T.e.v = 0,10 mkm/rog.
b5.1.4.2 ®opma npeacrtasneHus pesynbraTa:

x =1,00000147 m; Sy = 0,000000034 m; n = 10.
HectabunbHocTb aTanoHa v= 0,10 mkm/rog.

5.1.4.3 [loBepuTenbHble rpaHNLbl CyMMapHOW NOrpeLwHOCTU BTOPUYHOrO 3TanoHa

B5.1.4.3.1 [oBepuTenbHble rpaHuLbl CyMMapHOW norpelHoctn As (P), nonaras pacnpegeneHne crnyyavHbix
MOrpeLHOCTEN HopMarbHbIM, BbIMMCAAT no dhopmyne (A.13)

As(P)=+KS;.

b.1.4.3.2 CpepHee kBagpaTuyeckoe oTknoHeHne HCI1 (6e3 yyeTa 3Haka) BbluncnsoT no oopmyrne (A.15)

= 10,0247 MkM.

s \/0,0302 +00162 + 00262 + 00022
o =
3

B.1.4.3.3 CymmapHoe cpefHee KBapaTU4ecKoe OTKITOHeHMe Sy, CyMMbI Cry4anHbix norpewwHocten n HCI Bblumc-
naT no opmyne (A.18)

00302 + 00162 + 00262 + 00022

= 0,034 MKMm.
3

Sy = \/0,0232 +

B.1.4.3.4 KoacbdpuumeHt Ks Bblumncnsiot no dopmyne (A.14), BbibpaB un3s Tabnuuy koadduumeHT CTblogeHTa
ty 95 (n =10) = 2,26,
' _0052+0047 _

 0023+0025
b5.1.4.3.5 [JoBepuTenbHbIE FPaHULbl CYMMapHOW MOrpeLIHOCTU BTOPUYHOIO 3TanoHa anst BepoatHoctu 0,95 (6e3
yyeTa 3Haka) paBHbl Npu BblYMcneHny no oopmyne (A.13)

A5(0,95) =2,1-0,034 mkm = 0,0713 Mkm ~0,07 MKM.

)

, 1.
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b5.1.4.3.6 N3 unccnenoBaHuin nnaTtMHOMPUOMEBOW LUTPUXOBOM Mepbl (BTOPUYHbIN 3TANOH) 3a pag NeT YCTaHOBMEHO,
YTO ero MakcMmarnbHas HecTabunbHocTb He npeBbiwaeT 0,10 mkm Brog, T.e. v = 0,10 mkm/rog.

b.1.4.3.7 ®opma npeacraBneHus pedynbrara:

x =1,00000147 m; A(0,95) = + 0,00000007 m; n = 10;
x =1,00000147 + 0,00000007 m; n = 10.
HectabunbHocTb 3TanoHa v = 0,10 mkm/rog.

B.1.5 CocraBnswwme NOrpewHoOCT BTOPUYHOIO 3TaryioHa

B.1.5.1 CpepHee kBagpaTuyeckoe OTKIOHEeHWe cpeaHero apudmeTnyeckoro sHavenmsa Sy = 0,023 Mkm.
b.1.5.2 [oBepuTenbHble rpaHuLbl HEUCKITIOYEHHOW CUCTEMATUYECKON NOrpeLlHocTL (0e3 yyeTa 3Haka)

®(0,95) = 11/00302 + 00162 + 00262 + 00022 = 11,/0001836 = 00471~ 005 MkM.

b5.1.5.3 dopma npeacraBnenuns pesynbTaTta:

x =1,00000147 m; Sy = 0,000000023 m; n = 10; ©(0,95) = 0,00000005 m.

HectabunbHocTb 3TanoHa v = 0,10 Mkm/rog.

B.2 OueHunBaHue HeonpepeneHHoOCTn M3MepeHVIl7l npu nepepavye pasmepa eguHnlbl BeJIM4MNHbI BTOPUYHO-

My 3TanoHy

b5.2.1 Pasmep eguHMLbl BTOPUYHOIO 3TarioHa eauHULbI ANTMHBI — LUTPUXOBOIO MeTpa Nosy4aroT OT NepBUYHOIO 3Ta-

JIOHa B pe3ynbTaTte NpsMbIX U3MepeHni
X=X(Yq, Yo, Y3, Yy),
rae Yy, Yy, Y3, Y, — BRUsIOLIME BENUYUHBI.

Yucno namepeHuii pasHo gecsitu (n = 10).
PesynbTtat uamepenuii x = 1,00000147 m.

(62)

b.2.2 BrogxeT cTtaHOapTHBIX HeONpeaeneHHocTen npeacTasneH B Tabnuue 6.1 ¢ yyetom koaddpurumeHToB BNns-

X X X X
oYy Y, oYy oYy

Tabnuua b.1— blogxeT cTaHOapTHLIX HeonpeaeneHHoCcTen

MCTOYHUK cTaHgapTHOWM HeonpeaeneHHoCTH

3HayeHne, MKkM

maTtopHow wenu Yy, ug(y,)

CraHpapTHast HeonpeaeneHHOCTb M3MePEHUIA, oLeHnBaemas no tuny A, uA(X) = 0,023
BO3HMKaOLLAsi U3-3a BbIMNOMHEHWUSI MOBTOPHLIX M3mepeHun (n = 10) A '

CraHpapTHasa HeonpeaeneHHOCTb U3MEpeHuUi, oLleHnBaemasi no tuny B, 0,030
BO3HMKalOLLAsi M3-3a HETOYHOro onpederieHnst nokasartens nperioMieHus ug(yq) = N
Bosayxa Yy, ug(yq)

CraHpapTHas HeonpeaeneHHOCTb M3MePEHUIn, oLeHnBaemas no tuny B, Ug(y,) = 0016
BO3HWKAIOLLAs 13-3a HETOYHOTO 3HaYeHUs ANUH BOTH Yy, Ug(V,) BV2I T 3

CraHpapTHasi HeonpeaeneHHOCTb M3MePEeHUIA, oLeHnBaemas no tuny B, Ug(ya) = 0026
BO3HUKAIOLLAs M3-38 HETOYHOTO 3HaHWA TemnepaTypbl Ys, Ug(Ys) B3 J3

CraHpapTHas HeonpeaeneHHOCTb U3MePeHUiA, oueHmBaemas no Tuny B, 0,002
BO3HMKaIOLLAst U3-3a HETOYHOro onpeAerieHns NonpaBoK Ha pasmep Komnnu- ug(yy) = N

B.2.3 CymmapHas ctaHgapTHasi HeonpeaeneHHOCTb U3MepeHun

b.2.3.1 CymmapHyto cTaH4apTHYHO HEONpeAeNneHHOCTb M3MepEeHUi BbIYMCnAT no popmyne (A.29)

u. =

2 2 2 >
\/0,0232 ,0030% 0016° 00267 0002
3 3
b.2.3.2 ®opma npeactaeneHns pesynbTaTa:

x =1,00000147 m; u, = 0,000000034 m; n = 10.

HectabunbHocTb aTanoHa v = 0,10 mkm/ropa.
B.2.4 PacwupeHHas HeonpeaeneHHOCTb U3MepeHNNn

=0,03378 0,034 MKMm.

B5.2.4.1 PacwupeHHyo HeonpeaeneHHOCTb U3MepeHnin ansa yposHa gosepus P = 0,95 BblumMcnaoT no gopmy-

ne (A.31)

U(0,95) =2-0,034 = 0,068 ~ 0,07 MKM.
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b.2.4.2 ®opma npeacraeneHus pesynbrara:
x =1,00000147 m; U(0,95) = + 0,00000007 m; n = 10.
HecTtabunbHocTb aTanoHa v = 0,10 Mmkm/rog.

B.2.5 CocraBnswwme HeonpeneneHHOCTU U3MEPEHU Npu nNepeaaye pasmepa eAMHULbI BENIMYMHbI BTO-
pPUYHOMY 3TarnoHy

B5.2.5.1 HeonpeneneHHOCTb M3MeEpPEHU Npu Nepefade pasmepa eaAnHULbI BENMMYNHBI BTOPUYHOMY 3TasoHy, oLe-
HMBaemas no Tuny A,

Uy = 0,023 Mkm.

b.2.5.2 HeonpepeneHHOCTb M3aMepeHuii Npu nepegaye pasmepa eanHuLbl BENNYUHBI BTOPUYHOMY dTaroHy, oue-
HMBaemylo no Tvny B, BeluncnsaoT no oopmyne

2 2 2 2
ug = \/0'030 00167 , 00267 00027 _ 00247 mkm ~ 0,025 MKM.

+ + +
3 3 3 3
b.2.5.3 ®opma npeacraeneHus pesynbrara:
x =1,00000147 m; u, = 0,000000023 m; ug = 0,000000025; n = 10.

HecTtabunbHocTb aTanoHav = 0,10 Mkm/rog.

5.3 Mpumep BbIYMCNEHUSI NOTPELLHOCTU U HEONpPeAEeNeHHOCTN U3MEePEHUN NPY BOCNPOU3BEeAEHUN eOUHN-
Libl 3MEKTPUYECKOro HanpsiKeHWsi rocyaapCcTBEHHbIM NEPBUYHbLIM 3TarlOHOM

B.3.1 OTanoH eanHMLbl 3NEKTPUYECKOro HaMpPshKeHns (ganee — 3TanoH) ocHoBaH Ha addekTe [xosedcoHa, B
COOTBETCTBUU C KOTOPLIM HanpshkeHne U, onpenensioT COrnacHo ypaBHeHMIo

U, = nK;'f, (6.3)

rae n — Homep CTyneHu BonbTamnepHomn xapaktepuctukm (BAX) nepexoga [xxo3edcoHa;
K, =483597,9 Mu/B — koHcTaHTa [)x03edCcoHa;
f — vacToTa 06nyyeHuns nepexoga [IxosedcoHa.

B.3.2 UccnepoBaHMe NnorpewHOCTEN 3TafioHa

AnnapaTtypHas peanu3aums acpdekTa [xozedcoHa npnBognT K HEO6XOAMMOCTH y4eTa pa3nuYHbIX BIUAIOLLNX dak-
TopoB, BkMtovast addekt 3eebeka, OeNCTBME HA MUKPOCXeMy, coaepxalyr Habop nepexopoB [ko3edcoHa
(opanee — M[]), BHeWHMX (haKTOPOB, BbI3bIBAKLUNX MOSBNEHNE «3aMOPOXEHHbIX» MarHUTHbIX MOTOKOB U U3MEHEHMe
LIMPWHBI paboyei obnacTn cTyneHen HanpskeHus, a Tarke gedektos B M, Takmx Kak Hanm4me pe3smcTMBHOCTU, HEYCTON-
YMBOCTb CTYMNEHEN U AeTEKTUPOBaHME MOLLHOCTM 06nyYeHus. B o6Liem cnyyae BOCNpON3BOAMMOE HaNpsiKeEHNEe Ha BbIXO-
Ae aTanoHa U,onpenensioT cornacHo ypaBHeHUo

U,= U;+ AU, (6.4)
rae U — HanpsixeHue, onpegensiemoe cooTHolweHnem (B.3);

AU = nK3'Af+ Etonc - UJﬁ + Ug + Up + U, — MHCTpyMeHTasnbHas norpeLHocTb,
—+
u TNy

roe Af — NorpewwHoCcTb YacToThbl 06nyyeHns M[;
ETauC — Tepmo3/[1C B BbIXOAHOM Lienu 3TanoHa;
R, — conpoTuBneHue BbIXOAHON Lienk 3TanoHa;
Ry — COMPOTMBIIEHME YTEYEK B BbIXOAHON Lienmn 3TanoHa;
Ur — pononHutensbHoe HanpsXeHue oT HaknoHa ctynedn BAX M[,;
Up — pononHutenbHoe HanpshkeHne OT AeTEKTMPOBaHNA MOLWHOCTU 06yYeHns;
U,, — BOMNomnH1TenbHOe HanpshxeHue OT «NepeckokoB» CTyneHen Ha BAX M.
BnusiHne 3amMopoXXeHHbIX MarHUTHbIX MOTOKOB U BHELLHMX HABOAOK 3aKITH4aeTCs B YMEHbLUEHUN KPUTUYECKOTO TOKa
1 paboyen obnacTu CTyneHen HanpsKeHUs, YTo yxyaLaeT MeTponoruyeckue napametpsl M BnnoTb Ao notepwu ee pabo-
TOCNOCOOHOCTH.
[nga cCHMXKeHUs AeiCTBUS MOCTOSHHBIX COCTaBNALIMX Ha pe3yrnbTaT BOCNPou3BeAeHns MeToAMKa BOCNpon3Beae-
HMS MOCTOAHHOIO HaMpPsSXXeHUs npegycmaTpuBaeT ycpeaHeHe abCconTHOro 3HayeHus Npy oTpuLaTenbHOM U NOSOXM-
TENbHOM 3Ha4YeHUAX BOCNPOM3BOAUMOrO HanpsixeHus. B atom cnyyae ypaBHeHwue (b.4) 3anuceiBaloT B Buge

R
U=— v (n+K—1f++dE++/+R +UP,IT)+ U —(—n" KT~ +dE~ + "R, + U(P.I7 )+ U )
3 2N(Ry+Ru)%: ( J 0 ( ) n) ( J 0 ( ) n)
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roe Ry — COMpOTUBIEHME YTEYEK B BbIXOAHOM LIENWN 3TANOH3;
Ru — COMpOTUBIEHMWE BbIXOAHOW LIEeNyW 3TarnoHa;
N — 4nCcno UMKNOB N3MEPEHMI, 3aKINOYEHHbIX MO 3HAKOM CYMMbI X;
f— vactoTa o6nyyeHuns nepexonos [hxosedcoHa;
n*unn-— HoMep KBAHTOBAHHOW CTYMEHM NP NOSIOXUTENBHOM U OTPULLATENIBHOM BbIXOAHOM HaMpPsiKeHUu;

K| — koHcTaHTa [)xo3edcoHa;
dE* n dE ~ — 3HauveHue TepmMoI[C BbIXOOHOW Lienun 3TanoHa npu NoMNoXUTENBLHOM U OTPULIATENBHOM BbIXOAHOM

HanpsaXeHnu;
I*vnl—— Tok yepes nepexo [)xo3edcoHa Npu NOMOXNTENBHOM M OTpULATENTbHOM BbIXOAHOM HarMpsiKEHWN;

Rﬂ — OuHamMunyeckoe conpoTtusnexme M;
U(P,I *) n U(P,l 7) — 3HayeHMWe OeTeKTUPYEMOro HanpshkeHUs B 3aBUCMOCTM OT nofasaemoi Ha M MoLLHOCTU U

NOMsiPHOCTM NPOTEKAOLLLENO TOKA.

Vcxons u3 BblILLEN3NOoXEeHHOro NOrpeLLHOCTb 3TaroHa BkyaeT B cebs cocTaBnsioLmne, o0ycnoBneHHbIe:

- NOrpeLUHOCTSIMM CTaHJapTa YacToThl, CUHTEe3aTopa 1 CUCTeMbl ha3oBoOM aBTONOACTPONKM YacToTbl CBY-reHepa-
TOpA;

- COMPOTMBIEHMEM BbIXOAHOW LIENU 3TarioHa 1 ConpoTMBIIEHNEM YTEYEK BLIXOAHON Lienu 3TarnoHa;

- Hannunem gedextos B M, KOTOpbIE BbI3bIBAKOT NOSIBNEHUNE:

OONOSTHUTENBHOIO HaNpPsKeHUs OT HaknoHa cTyneHn Ha BAX M,

OOMOMHUTENbBHOrO HaNpPsHXeHUs n3-3a getektuposaHua CBY-curHana,

OOMONHUTENBHOTO HaMPSXXEHNs N3-3a «NepeckokoB» Mexay cTyneHsmu BAX M[;

- HanuumeMm TepMo3[C B BbIXOAHOM Lienu aTanoHa.

Ouenka CKO S, cnyyaiHoi norpeLlHocTy NpoBeAeHa B COOTBETCTBUM C pekoMeHaauusamm pabodeit rpynnsl Mexay-
HapopHoro Bropo mep 1 BecoB (MBMB) pac4eTHbIM NyTEM Ha OCHOBE UCCIeA0BaHNsA BNUSIOLLMX (DaKTOPOB, NEPEYNCIIEH-

HbIX BbILLE, MO hopMyre
So =287
i

roe S; — ouerka CKO /-t cocTasnaioLLen NorpewHocTy.
OLEHKN COCTaBMAKLLMX CMyYanHOW NOrpeLlHoCcTy npmueeaeHsl B Tabnuue b.2. B tabnuue b.2 Takke npuBeeHsl
nctodHmku HCI v rpanmubl coctasnsaowmx HCI.

Tabnwuya b.2— OueHnkn coctaenatowmx HCI n cnyyanHbIX norpeLuHocTen

OtanoH 1B OtanoH 10 B
McTouHuku cnyyanHow norpewHocTty n HCIM
S, o S, o

Jpeiic 1 brykTyaLmum 4acToTsl 0,04-10-9 0,06-10° 0,04-10-9 0,06-10°
YTeUKM COnpOTUBIEHMIA 0,1-10-9 0,1-10-9
HaknoH ctynenn BAX 0,1-10°° 0,01-109
JeTtekTuposaHue CBY-MoLLHOCTM 0,1-10-9 0,01-10-°
«Mepeckokn» Ha BAX 0,1-10-9 0,1-10-9 0,2-10°° 0,2-10-9
Dpeiic n bnykryaumm Tepmo3C 0,5-10-9 0,1-10-9 0,05-10-9 0,01-10-9

B.3.3 OueHnBaHue norpewHoOCcTU Ans 3TanoHa1 B

B.3.3.1 CpepnHee kBagpaTnyeckoe OTKNOHeHWe and atanoHa 1B

Sig = (400-107"")2 1+ (100-1071°)2 4 (100-1071°)2 4 (500-1010)2 =

= (160-1072")+ (100-102%) + (100-1072%) + (250-10~"%) = \272.10°"° =521.107"° ~5.107"%B.
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b.3.3.2 [oBepuTenbHble rpaHuLbl HEUCKITIYEHHOW CUCTEMAaTUYECKON NOrpeLlHOCTM Ans 9TanoHa 1B
OueHky rpanuubl HCI BeivmcnaoT no popmyne (A.11)

©15(099) = +14(0,06-10°)2 + (0,1-107°)2 + (01-10°)2 + (0,1-10°)2 + (0110792 =
= +14/436-10720 =2924.107'° ~29.107"1%B.
B.3.3.3 dopma npeacTaBneHns pesynbTata MOXeT ObITb CreaytoLeii:

X =1B;S5=5-10""°B; ©,5(0,99)=2,9-10-10B.

B.3.4 OueHnBaHue norpewwHoOCcTK Ans aTanoHa 10 B

OLeHKM cCoCTaBNALLMX CIyHanHON NOrpeLLHOCTU U rpaHnubl cocTaBnaowmx HCIM npuBeaeHsl B Tabnuue b.2.
B5.3.4.1 CpepaHee kBagpaTu4ecKkoe OTKIOHEHNE

S108 = (400-10~"")2 1+ (100-1071")2 + (200-107"°)2 4 (500-10~1)2 =
—J(160-1072") 1 (10010722 ) + (400-1072%) + (250-1072") = {/442-1072° =2102.10"10 ~21.1071%B.

B.3.4.2 [oepuTenbHble rpanuubl HCI BeluncnsoT no dopmyne (A.11)

©108(099) = +14(006-10°)2 1 (0,1-10°)2 + (001-102)2 + (02-1072)2 + (001.10°)2 =
—+3244.10710 2 +32.107'%B.

B.3.4.3 ®opma npeacraBneHus pesynbTaTa MOXeT OblTb CrieaytoLLei:
X=10B;S;05=2,1-10"10B; ©,,5(0,99)=3,2-10-"19B.
B5.3.5 OueHuBaHne HeonpeAeneHHOCTU U3MEPEHUI NPY BOCNPOU3BEAEHNN eANHULbI BENTUYUHBI ANA 3Ta-

noHai1B
B5.3.5.1 CrtaHgapTHas HeonpeaeneHHOCTb, OLleHMBaemas no tmuny A,

Up =+(400-10"1)2 + (100-10719)2 + (100-1070)2 4 (500107102 =
—(160-1072")+ (100-1072%) + (100-1072%) + (250-10%) = \272.1071° =521.107"° ~5.107"°B.

B5.3.5.2 CtaHgapTHy HeonpeaeneHHoCTb, OLeHNBaeMyto o Tuny B, BeluMCHAOT No oopmyne

-21 -20 -20 -20 -20
B:\/&GO 1071410010720 +100-107%0 +100-1020 4101020 _ o0 4045 40-10g

3

B5.3.5.3 dopma npeacraBneHns pesynbTaTta MOXeT ObiTb CriegytoLle:
X =1B;uy,=5-10""0B;ug=1,2-10"19B.

B.3.6 OueHuBaHue HeonpeaeneHHOCTU U3MEepPEeHU NP BOCNpPoU3BeAeHUN eAUHULbI BENIMYUHBbI ANA 3Ta-
noHa10B

b5.3.6.1 CtaHgapTHasa HeonpeaeneHHOCTb, OLeHMBaemas no Tuny A,

Up =+(400-10"1)2 + (100-10~1")2 + (200-10710)2 4 (500.10-11)? =
=/(160-1072") 1 (100-10722) 4 (400-1072%) + (250-1072") = {/442-10"20 =21102.10"10 ~21.107"%B.

b.3.6.2 CtaHgapTHas HeonpeaeneHHoCTb U3MEPEHUIA, OLeHMBaeMas o Tuny B,

3 =1,339-10"10~1,3-10-19B.

b5.3.6.3 dopma npeacraBneHus pesynbTaTa MOXeT ObITb CriegyoLen:

s \/(0,06-109 )2 +(0,1-1072)% +(001-1072) + (02-1072)? + (001-1079)?
o=

Xx=10B;u, =2,1-10"10B;u; = 1,3-10710B.
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YK 389.1:543.27.088:006.354 OKC 7.020 T80 OKCTY 0008

KntoyeBble crnoBa: rocyaapCTBEHHbIA NEPBUYHBIN 3TarOH; BTOPUYHbLINA 3TanoH; pabo4vnin aTarnoH; rpynnoBom
3TanoH; 3TanoHHbIN Habop; NOrPEeLHOCTb U3MEPEHUI NPU BOCNPOU3BEAEHUN eQUHNLbI BENWYUHBI; cpeaHee
KBagpaTnyeckoe OTKNOHEHWE; HEUCKIIOYEHHas cucTeMaTuyeckas NorpeLlHoCTb; HeCTabunbHOCTb 3TanoHa;
HeonpeaeneHHOCTU U3MEePEHMI NPY BOCNPOM3BEAEHUW €AMHULbI BENNYUHBI 3TArIOHOM; CTaHAapTHas Heonpe-
AeneHHOCTb U3MepeHuii, oueHnBaemas no Tuny A; ctTaHgapTHas HeonpeaeneHHOCTb U3MepPEHUI, oLeHnBae-
mMas no Tuny B; cymmapHas ctaHgapTHas HeonpegeneHHOCTb U3MepeHnii; paclumpeHHas HeonpeaeneHHOCTb
n3mepeHui
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