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P 50.2.038-2004
PEKOMEHJALUUA TO METPOJIOI'UMU
I'ocynapcTBeHHas cucteMa obecrneyeHUs: eIMHCTBA U3MepeHu
N3MEPEHUA ITPAAMBIE O/JTHOKPATHBIE
OueHuBaHue MOTPELIHOCTEH M HEONPeIeJTeHHOCTH Pe3yJIbTaTa U3MepeHu i

State system for ensuring the uniformity of measurements.
Direct single measurements. Estimation of errors and uncertainty of measurements result

JlaTa BBenenus 2005-01-01

1 ObaacTh NpMeHeHUA

Hacrodamue pexkoOMEHIalMKM pacHpoOCTPAHAIOTCS Ha HOPMATHBHBIE, KOHCTPYKTOPCKHE,
TEXHUYECKUE MU Jpyrue JOKYMEHTBI, YCTAHABJIMBAIOIME METOAUKH BBIIIOJIHEHUS HU3MEPEHUI
(MBWN), u conepkaT METOMbI OLICHUBAHUS XAPAKTEPUCTUK MOIPEIIHOCTH M HEONPEAEICHHOCTU
pe3yabTaTOB MPSMBIX  OJHOKPAaTHBIX u3MepeHuid. PaspabareiBaeMpie MBU  nomxHBI
cootBeTrcTBOBaTh TpeOoBanusiM 'OCT P 8.563.

[Ipumep onieHMBaHMSI TOTPEIIHOCTH OJHOKPATHOIO U3MEPEHUS IPUBEEH B IPUIIOKEHUU A.

2 HopMaTuBHbBIE CCHLIIKH

B Hacrosmmx pexkoMEHIAIMSIX HWCHOJIb30BAHbI CCBHUIKM Ha CIEAYIOIINEe HOPMAaTHBHBIC
JIOKYMEHTBI:

I'OCT 8.207-76 I'ocynapcTBeHHass cuctemMa obOecneueHus: eIuHCTBa u3MepeHuid. [Ipsimble
WU3MEPEHHS ¢ MHOTOKPATHBIMHU HAOII0IEHUAMH. MeToIbl 00pabOTKH pe3yabTaTOB HAOIIOICHHM.
OcHOBHBIE TIOJIOKEHUS

['OCT 8711-93 (MK 51-2-84) [Tprbopsl aHATIOTOBBIE TOKA3BIBAIOIINE JICKTPON3MEPUTEILHBIC
OpsSAMOro JEHCTBHS M BCIOMOTraTtelibHble YacTh K HuM. Yacte 2. OcoOble TpeOOBaHUS K
aMIepMeTpam U BOJIbTMETpam

FOCT P 8.563-96 DocymapcTBeHHas cHCTeMa OOCCICUCHHS COMHCTBA H3MEPCHHIL.
MeToauKHU BBIOJIHEHUS U3MEPEHUI

PMI" 43-2001 I'ocynapcTBeHHast cucteMa oOecliedeHusl euHCTBa u3Mepenuil. [lpumenenue
«PyKoBO/ICTBa 10 BBIPAXKEHUIO HEONPEICTICHHOCTH U3MEPEHUI»

P/l 50-453-84 XapakTepUCTUKU IMOTPEUIHOCTH CPEACTB M3MEPEHUH B PEAIbHBIX YCIOBHUAX
JKCILTyaTaluu. MeToibl pacuera

MU 1317-86 I'ocynapcTBeHHasi cucteMa oOecrieyeHns eIMHCTBA u3MepeHuil. Pe3ynbraTsl
XapaKTepUCTUKU TorpemHocTu u3mMepenuii. ®opmel npezacrasinenus. CrocoObl UCIIOIb30BAHUS
IIPY UCTIBITAHUAX 00Pa3I0B NPOAYKIIMH U KOHTPOJIE UX MApaMETPOB

3 TepmuHbl, onipeaeieHusi, 0003HAYEHUSI M COKPALLECHUSA

3.1 B HacTOAIMX PEKOMEHIAIUAX IPUMEHSIOT CIEIYIOIINE TEPMUHBI C COOTBETCTBYIOLIMMU
OIIpEACIICHUSIMU:

TPAaHULBI HEHCKIIYEHHONH CHCTEMATHYeCKOH IOrpemHocTH u3MepeHuii: [ paHunb
MHTEpBAJla, BHYTPU KOTOPOrO HAXOIUTCS HEHUCKIIOYEHHAas CUCTEMAaTH4YeCKas IOrPEHIHOCTh
U3MEPECHUM.

OJHOKpaTHOe u3MepeHue: M3MepeHue, BEIIOJHEHHOE OIUH Pa3.

C 15 anpenst 2010 r. geiicteyer TOCT P 8.563-2009.
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HeolnpeaeJeHHOCTh (u3MepeHuid): [lapameTp, CBSI3aHHBIA C PE3YJAbBTATOM H3MEPEHHH U
XapaKTEpU3YIOIUN paccesHue 3Ha4YeHUH, KOTOpble MOIJIM Obl ObITh 0OOOCHOBAHHO MPUIHCAHBI
usmepsieMoii BenmunHe (o PMI™ 43).

CTAaHJAPTHAsI HeoNpeaeJIeHHOCTDb ¥ (M3MepeHuii): HeonpeneneHHOCTh pe3yabTaTa U3MEPEHHUI,
BBIpa)KEHHAs B BUJIC CPEIHETO KBAJAPATHUCCKOT0 OTKIoHEeHHS (1o PMI 43).

Ilpumeuanus
1 CTaHmapTHYH HeoNpeaeIeHHOCTh, OIEHHBAEMYI0 IO THITY A, Uy BRIYHCIISIOT IO (hopMyJIe

Uy=

(1)

rac i - cpeanee apI/I(l)MCTI/I‘IGCKOC OKCIICPUMCHTAJIbHBIX JaHHBIX, IMOJYYCHHBIX IIpU HU3MCPCHUU

(mo PMT 43).
2 CTaHAapTHYIO HeOMpe/IeJeHHOCTh, OLleHHBAaeMYyI0 o Tumy B, Ug BEIYUCIAIOT 10 popmyIe

H.E‘ =0 3. (2)
rae O - HeHCKITIOUeHHAs: CHCTEMATHIECKas IIOTPEIIHOCTb, 3aJaHHas rpanunamu +0 (mo PMI" 43).

cyMMapHasi CTaHJAapTHAasI HeolnpeaeJeHHOCTb U; (m3Mepenuii): CtangapTHas
HEOIpeeNIEHHOCTh pe3yJbTaTa W3MEPEHHH, paBHAsl IMOJIOKUTEILHOMY KBaJpPaTHOMY KOPHIO
cymmbl aucriepenii (mo PMI 43).

pacmmpeHHasi HeompeaejJeHHocTb U (m3mepenunii): 'panunbl  MHTEpBasia, B Mpejenax
KOTOPOTO HaXOAWTCA OOJbIas 4acTh paclpeleieHHs] 3HAYeHHWH, KOTOphIE MOTJIH Obl OBITH
MPUITHCAHBI U3MEPSIEMOI BEIMYMHE.

3.2 B HacTosuX peKOMEHAAIMIX UCTI0JIb30BAHBI CIAEAYIOIINE COKPAICHUS:

- CH - cpencTBo U3MepeHuit;

- HCII - HeuckiroueHHas cucTeMaTHuecKas OTrPeIIHOCTb;

- CKO - cpenHee KBaJipaTUUECKOE OTKJIOHEHHUE.

3.3 B HacTOSMIMX pPEeKOMEHIAIMAX UCIIOIb30BaHbI CIEAYIONINEe 0003HAUCHUS:

A - pe3yibTaT OTHOKPATHOTO H3MEPEHHUS;

Xi - I-€ 9KCIIEpUMEHTAIIbHOE JAHHOE, TOJYUYSHHOE PH U3MEPCHHUU;

X - cpenHee apru(PMETHUECKOE 3HAUCHUE IKCIIEPUMEHTAIBHBIX JIAHHBIX;

u - CTaHJIapTHAs1 HEONPEACICHHOCTh H3MEPEHU;

Ua - CTaHJapTHAasi HEOIIPEIENIEHHOCTh, OLIECHUBAcMasi 110 TUILY A;

Ug - CTaHJapTHAasi HEOIIPEIEIEHHOCTh, OLIECHUBacMasi 1o TUILy B;

Uc - CyMMapHasi CTaHJIapTHas1 HEONPEEIEHHOCTb;

U - pacuiipeHHasi HEONIPEAEIECHHOCTb;

U(P) - pacimpeHHasi HEONPESICHHOCTD JUISl YPOBHS ToBepus P;

k - monpaBounsiii ko3dduiment npu cymmmpoannn HCII, ompenensieMblii TPHUHSATON
JIOBEPUTEIBHON BEPOATHOCTBIO P M YHCIIOM 11 COCTaBIAIOIUX Oj;

K, - k03 hureHT oxsara;

K -xo3ddunuent, ucrnonb3yemblii MpH CYMMHPOBAHUU CHCTEMATUYECKOH M CIydaitHOH
COCTaBJISIOLIUX MTOTPEIIHOCTH;

S(A) - CKO cny4aiiHoii MOrpelIHOCTH Pe3ylbTaTa H3MEPEHUIA;

S - CKO enuHUYHOTO U3MEPEHHUS PYU MHOTOKPATHBIX H3MEPEHUSX;

A(P) - noBepuTENbHBIC T'PAaHHUIBI CYMMapHOW IOTPEIIHOCTH pe3yibTaTa H3MEPEHUM st
JIOBEPUTEIIBHOM BEPOSTHOCTH P;

Zpj - KBAHTUJIb HOPMAJIBHOTO PaclpeleeHUsl JUIsl TOBEPUTEIbHON BEPOATHOCTH P,

O - rpaHULIBl HEUCKIIIOUEHHOW CUCTEMATUUYECKOM MOIPEIIHOCTH;
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O(P) - noBepUTEIIbHBIE TPAHUIBI CHCTEMATHYECKON MOTPEIIHOCTH  HM3MEPEHHS  JUIS
JIOBEPUTEIIBHOM BEPOSTHOCTH P;

7 - YACJIO HKCIIEPUMEHTAIIBHBIX JAHHBIX;

m - yucno cymmupyembix HCII;

&(P) - noBepHUTEIbHBIC TPAHUIIBI CITYYAHHBIX TOTPEIIHOCTEH.

4 O0uIMe MoJ0KeHUs

4.1 3a pe3yabTaT OJHOKPATHOTO H3MEPEHHs A NPHHNMAIOT 3HAYCHHE BETMUHMHBI, MOTyJeHHOE
IIPU U3MEPEHUH.

4.2 Ha srane mepexoja OT MOTPEHIHOCTH K HEONPEACICHHOCTH IeIecO00pa3HO YKa3hIBaTh
XapaKTEPUCTUKHU U MOIPELIHOCTH, U HEONPEAEIEHHOCTH Pe3yJIbTaTa U3MEPEHNU.

CocraBnsitoniue MOTPEIIHOCTH pe3yibTaTa W3MEpPEHUs JOJKHBI OBITh HW3BECTHBI J0
npoBeeHUs u3MepeHus. IlpenmosararoT, 4TO M3BECTHBIE CHUCTEMATUYECKUE MOIPEUIHOCTU
UCKJTIOUEHBI (BHECEHBI MOMPABKU HA BCE M3BECTHHIC UCTOYHHKHU HEONPEIEICHHOCTH, NUMEIOIIE
CHUCTEMAaTUYECKHI XapakKTep).

4.3 Tlonararot, 4TO pacrpeaeaeHue CIy4ailHbIX MOTPEIIHOCTEN HE MPOTUBOPEUYUT HOPMATLHOMY
pacOpenesieHni0, a HEUCKIIOYEHHBIE CHUCTEMATHUUYECKHUE IOTPEIIHOCTH, IPEICTaBICHHbIE
3aJJaHHBIMU I'paHulaMU =0, pacrpesiesieHbl paBHOMEPHO.

HeomnpenenenHocTh pe3yibTaTa HW3MEpPEHUN MOHMMAIOT KaK HEMOJIHOE 3HAaHWE 3HAuYeHUs
U3MEpSEMON BEIMUMHBL, W Ul KOJMYECTBEHHOI'O BBIPAKEHUS JTOH HEIMOJHOTHI BBOJISAT
pacrpenciieHHe BEPOATHOCTEH BO3MOXKHBIX 3HAYECHUM W3MEpSAEMOM BEIMYUHBI - IapamMmerp,
KOTOPBIA KOJMYECTBEHHO XapaKTepU3yeT TOYHOCTh pe3yibTaTa uaMmepeHui. [lomararoT, y4To
pacnpeneseHrne BEpOSITHOCTEN BO3MOXKHBIX 3HAUEHUH U3MEPSIEMON BETUUYMHBI HE IPOTUBOPEUUT
HOpPMaJIbHOMY paclpeesICHHUIO.

B mensx KOJMYECTBEHHOTO BBIPAXKEHHUS HEONPEICNIEHHOCTH pe3yibTara H3MEpEeHHUs,
IIPEJICTAaBICHHON B BHJE I'PAaHUI] OTKJIOHEHMs 3HAUEHUS BEJIMYMHBI OT €€ OLEeHKU [-0; +0]
(HemoJHOE 3HAHME O 3HAYCHWM BEJIWYHMHBI), II0JAraloT, 4TO paCIpeieiICHUE BO3MOXKHBIX
3HaYeHUI u3MepseMOl BEIWYMHBI B YKA3aHHBIX TPaHMIIAX HE NMPOTUBOPEUUT PAaBHOMEPHOMY
pacnpeeNeHuro.

4.4 BrinosHeHUE OJHOKPATHBIX U3MEPEHUI 000CHOBBIBAIOT CICAYIOIMMHU (PaKTOPaAMMU:

- POM3BOJICTBEHHON HEOOXOAMMOCTHIO (pa3pylIeHre 00pasiia, HEBO3MOXHOCTh TTOBTOPCHHS
HU3MEPEHHS, SJKOHOMHUUYECKAs 11eJIeCO00pa3HOCTh U T.11.);

- BO3MOYKHOCTBIO IIPEHEOPEKEHHSI CITydallHBIMU TIOTPEIIHOCTSMU;

- CIydyaliHble MOTPEIIHOCTH CYIIECTBEHHbI, HO JOBEPUTENbHAsl TpaHMIA IOIPEIIHOCTH
pe3ynbTata U3MepeHHs He PEBBIIIAET JOMYCKaeMOM MOrPEIIHOCTH U3MEPEHUI;

- CTaHJapTHasl HEONPEAEIEHHOCTb, OLIECHUBAeMasl 0 TUIlY A, CyILIECTBEHHA, HO pacIllupeHHast
HEOIPEAEIEHHOCTh HE IIPEBBIIIAET 3aJaHHOTO MIpesiea.

Ilpumeuanus

1 CnyuaiiHple TOTPEIIHOCTH CYUTAIOT TPEHEOPE)XKMMO MalbIMH MO0 CPAaBHEHHIO C HEHWCKIIOYCHHBIMU
CHUCTEMaTHYECKIMH, €CITI

0/S(A) > 8, 3)

rae O - rpanuna HCII pe3ynbraTta n3MepeHus;

S(A) - CKO cay4aliHBIX OTPELUIHOCTEN pe3yIbTaTa U3MEPEHUsL.

2 HeompeneneHHOCTh, OLEHMBAaEMYyIO [0 THUIY A, CYHTAlOT NPEHEOPEIKUMO MajJoii 1O CpaBHEHHIO C
HEONPEIeNeHHOCThIO0, OLIEHUBAEMOH! 110 THUITY B, €Clii BBINOTHSIETCS yCIOBHE

uﬁﬁ =8,

)

TIC Up U Ug - CTAHAAPTHBIC HECONIPCACICHHOCTH, OLICHUBACMBIC 110 TUIIAM A 1 B COOTBETCTBEHHO.
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4.5 Ilpu omnpeneneHUM [IOBEPUTEIbHBIX TIPAaHUL] MOTPEIIHOCTH WIM PaCHIMPEHHOU
HEOIPEAEIEHHOCTH JUIsl YPOBHS A0Bepus P pe3yinbraTa U3MEpPEHUs NMPUHUMAIOT BEPOSTHOCTD,
pasHyto 0,95.

B 0co0bIx cimyyasix, HanmpuMep NMpU U3MEPEHUSX, KOTOPbIE HENb3sl OBTOPUTH, JOMYCKACTCS
YKa3bIBaTh JOBEPUTENbHbIE TPAHULIBI WIM PACHIUPEHHYIO HEONPENEICHHOCTh JJIS YpPOBHS
noBepusiP 1 60s1ee BBICOKMX BEPOSTHOCTEH.

4.6 IIpu BBIUKCIICHUSAX CIEAYET MOJIb30BATHCA MPABUIAMU OKPYTJIEHUS B COOTBETCTBUM ¢ MU
1317. [ToBepuTenbHBIC TPAHUIIBI TTOTPEITHOCTH (XapaKTEPUCTHKU MOTPEITHOCTH) M paclIMpeHHas
HEOMPEACIEHHOCTh (PACIIMPEHHAs HEOMPECICHHOCTh JJIsi YPOBHsI 10Bepust P) pe3yabrata
U3MEPEHUS TOJDKHBI OBITh MTPe/ICTaBICHbI He 0oJiee 4eM ABYMsI 3HAUalTUMH HUPpaMu.

5 CocTaBasiioimue NOrpelIHOCTH H HEONPeAeJTeHHOCTH Pe3yJIbTaTa H3MepeHHst

5.1 CocTaBiOmUMU MOTPEMIHOCTH pPe3yibTaTa OJHOKPAaTHOTO M3MEPEHHUS SIBISIFOTCS
norpemHoctu CH, merona, omeparopa, a Takke MOTPELIHOCTH, 00yCIOBICHHbIE W3MEHEHHEM
YCJIOBUM U3MEPEHU.

5.2 TlorpentHocTh pe3ysibTaTa OJHOKPATHOrO M3MepeHus yaiie Bcero npexacrasieHa HCII u
CIIy4alHbIMHU NOTPEUIHOCTSIMHU.

HeomnpeneneHHocTh pe3ynbrara OJHOKPATHOTO HU3MEPEHHS MOKET OBITh TpeJCcTaBlieHa
CTaHJApPTHBIMUA HEONPEAEIEHHOCTIMH, OLIEHUBAaeMbIMU IO THNaM A u B.

5.3 Xapaxkrepuctukoir HCII moryT OBbITS:

- rpaHuLbl +0O;

- IOBEpUTENbHBIC TpaHuIlbl TO(P).

5.4 XapakTepUCTUKOM CITydalfHBIX MOTPEITHOCTEH MOTYT OBITh:

- CKO S;

- IOBEpHUTENbHBIC IpaHuIbl +&(P).

5.5 Ilorpemnocts CU ompeaensitoT Ha OCHOBAaHWU HMX METPOJIOTMYECKHUX XapaKTEPUCTHK,
KOTOpBIE [JOJKHBI OBITh YKa3aHbl B HOPMAaTHUBHBIX M TEXHHYECKUX JOKYMEHTax, U B
cootBercTBuu ¢ PJ1 50-453.

5.6 TlorpemHocTH MeTOAa M ONepaTopa JODKHBI OBITH OMpEAeNeHbl NpU pa3padoTke U
aTrecTauuu KoHKpetHou MBIU.

6 OueHnBaHMe HEHCKJIIYEHHON CHCTEMaTH4YeCKOH NOrpPelHOCTH W CTaHJAPTHOM
HeOoIlpeeJICHHOCTH, OLIeHUBaeMoi 1o Tuny B, pesyibTara usmepenus

6.1 HCII pe3ynbTaTa M3MEpPEHUs BBIPAXKAIOT TpaHUIIAMHU 3TOW MOTPEITHOCTH, €CIU CpEeau
COCTaBJISIOLIMX MMOTPEIIHOCTH pe3ysibTaTa u3Mmepenus B Hanuuuu ogHa HCIT.

[Ipu yka3aHHOM BBIIIE€ YCJIOBUM CTaHAAPTHYIO HEOIPEAEIeHHOCTh Ug, OOYCIOBIEHHYIO
HEHUCKJIIIOUEHHON CHUCTEMAaTUYECKON MOrpPEelIHOCThIO, 3aJaHHOM CBOMMH TpaHUllaMu 0,
OLICHHUBAIOT 110 hopmyrte (2).

6.2 Jlosepurensubie rpanunbl HCIT pe3ynbraTa n3MepeHus: BBIYUCIISIOT CIACIYIOIIMM 00pa3oM.

6.2.1 Ilpn wammuuun Heckonbkux HCII, 3anaHHBIX cBOMMM rpaHULlaMU +0)j, T0BEPUTEILHYIO
rpanuiy HCII pesynbrara usmepenus @(P) (0e3 yuera 3HaKa) BRIYUCISIOT 110 OpMyIie

(5)

rae K - monpaBouHblil KOAQGHUIMEHT, ONpeAeIIeMbIi MPUHATON TOBEPUTEIBLHON BEPOSTHOCTHIO
Y YUCIIOM /1 COCTABIAOMINX O).

IMpu noBeputenbHOi BepositHocTH P = 0,95 mnomnpaBouHbId KOA(QQHUIMEHT K IpUHUMAIOT
paBHbIM 1,1.
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IMpu noBeputenbHOi BepositHocTH P = 0,99 mnomnpaBouHbI KOA(QQHUIMEHT K IpUHUMAIOT
paBHbIM 1,45, eciu 4ncI0 CyMMHUPYEMBIX COCTABISAIOLMX m > 4. Eciy ke 4uciIo coCTaBIISIOMNX
paBHO uyerblpeM (m =4), To mnomnpaBouHbId Kodpdummentk <~ 1,4; npum= 3k =13;
npum =2k~ 1,2. bonee TouHoe 3HaueHue K ais 1oBeputenbHON BepositHocTd P = 0,99 npu
YUCJIC COCTABIAIOIIUX 171 <4 B 3aBUCUMOCTH OT COOTHOIICHMS COCTaBJIAIOIIUX | OIPCACIIAIOT 110
rpaduxy [k = f(m, I)] B coorBercTBHm ¢ TpedoBanusmu 'OCT 8.207.

Ipumeyanue - [lorpenHocTs, BO3HUKAKOLIAs [IPU HCIIONIB30BaHMK (opMyIbl (5) wst cymmuposarust HCII u npu
HAXOXKJICHUH MOMpaBouHOro koddduirenta K st goBeputensaoit Bepositioctu P= 0,99 no rpaduky [k ~f(m, )], ue
npesbIaeT 5 %.

[Ipu ycmoBum, yka3zaHHoM B 6.2.1, CyMMapHyIO CTaHIApTHYIO HEONPEAEICHHOCTD,
OILICHUBAEMYIO TI0 THITY B, i, g BEIUMCIIAIOT TIO (hopmyIie

(6)

6.2.2 Ilpu Hamuuum Heckoapkux HCII, 3agaHHBIX [1OBEpPUTEIBHBIMU I'paHULAMH
Oj(P;), paccuntanubiMu 1o popmyne (5), mosepurensHyto rTpanmiy HCII pesymbraTa
OJTHOKPATHOT'O U3MEPEHHsSI BEIUUCIIAIOT IO (hopMyJie

O(P)=k

(7)
IIpu ycmoBuM, yKa3aHHOM BBIIIE, CYMMApHYK0 CTaHIApPTHYIO HEOIPEICIICHHOCTb,
OLIEHMBAEMYI0 10 TUILy B, BeruucisAor no ¢popmyse

29®)

R ®

rae O;(P;) - noBepurenbHast rpaHuIa j-i HCII, COOTBETCTBYIOIIAS JIOBEPUTEITHHON
BEPOATHOCTH Pj;

K u ki - k03 puneHThI, COOTBETCTBYIOIINE TOBEPUTEIILHBIM BEPOSTHOCTSIM P 1 P,

3naueHus ko3 duimeHToB K u K orpeaessiroT B COOTBETCTBHH ¢ TpeOoBaHusMU 6.2.1.

7 OueHuBaHHe CJYYallHOH NOrPEIHOCTH M CTAHAAPTHOM HeoNpeaeJIeHHOCTH,
OLlEeHMBAaEeMOii M0 THILY A, pe3yJbTaTa u3MepeHus

7.1 JloBepUTENbHBIE TPAHULIBI CIIy4aliHOM NOTPEIIHOCTH U CTAaHAAPTHYIO HEOINIPEAEIEHHOCTD,
OLIEHUBAEMYIO 110 THILY A, pe3yJIbTaTa U3MEPEHUs BBIUUCISAIOT CIEAYIOIUM 00pa3oM.

7.1.1 Ecmm cnywaiinple mnorpemHoctd mnpeactaBieHsl Heckonbkumu CKO S;, to CKO
pe3y/IbTaTa OIHOKPATHOTO M3Meperus S(A) BEIUMCIAOT 110 opMyIte

9)
VYuursiBas ycnoBus /.1.1, craHgapTHYI0 HEOINPENEIEHHOCTh, OLIEHMBAEMYIO IO THUIY A,
pe3yabTaTa OJJHOKPATHOTO U3MEPEHHUS Ua BBIYUCIISIOT 110 (popmyie

(10)
TJI€ M - YUCJIO COCTABJISIIONIMX CIIyYallHbIX MOTPEUTHOCTEN;
Ui,a = Si.
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JIOBEpUTENBbHYIO TPAHUILY CIy4allHOW MOTPEITHOCTH pe3yibTaTa u3MepeHust €(P) BEIYUCISIOT
no ¢popmyie

e(P) = ZppS(A), (11)

rne Zppp - P/2 touka HOpMupoBaHHOW ¢(yHkiuu Jlamuiaca, orBedaromast BeposiTHOCTH P. [Ipu
noBepuTenbHON BepositHocTH P = 0,95 Zg 952 mpuHUMaroT paBHbM 2, ipu P = 0,99 Zj g9 = 2,6.
7.1.2 Ecnau ciydaiiHple MOTPENIHOCTH TMPEACTABICHBI JTOBEPUTEIBHBIMU TpaHuIamMu &i(P),
COOTBETCTBYIOIIMMU OJHOW M TOH K€ BEPOATHOCTH, JOBEPUTEIBHYIO TI'PAHULY CIy4alHOU
MOTPEIIHOCTH Pe3yabTaTa OAHOKPATHOTO U3MEPEHUs BEIUUCISIOT O (hopMyIie

(12)

7.1.3 Ecnu ciydaiiHble MOTPEIIHOCTH IPEICTaBIECHbl JOBEPUTEIBHBIMU I'PaHULIAMU,
COOTBETCTBYIOILIMMHU Pa3HbIM BEPOATHOCTAM, cHavana onpeznenstor CKO pesynbrara nsmepenus
no ¢opmyie

sth= 3B 22 ..
fml ' (13)

a 3aTeM BBIYUCISIOT JOBCPHTENIBHBIE TPAHMIBI CIYYalflHOW IMOTPEIIHOCTH pe3ysbTara
usMepenus o Gpopmyse (11).

8 OneHnBaHHMe MOIPEeIIHOCTH M PacCIIMPEHHON HeONpeAeJeHHOCTH pe3yJbTara
H3MepeHust

8.1 Ecnm morpemmHocTH MeToAa M Omeparopa MPEeHEeOpeXKHMMO Majbl MO0 CPaBHEHUIO C
norpemHocTbto  ucnosnb3dyeMblx CH (e mnpesbimaror 15 % mnorpemnoctu CH), To 3a
NOTPENIHOCTh Pe3yJIbTaTa U3MEPEHUS IPUHUMAIOT ITOIPEIIHOCTh UCTIONIb3yeMbIXx CU.

O

— <0,

82 Ecm S(4) , To HCII mnam crangapTHOM HEONpEeAeNeHHOCThIO, OLICHUBAEMOM 110
tuny B, mpeneOperaioT M NPUHMMAIOT B KaueCTBE MOTPEHIHOCTH WM HEONPEIeNCHHOCTH
pe3ynbTata H3MEpPEHUs  JOBEPUTENbHBIE TPAHULBl  CIy4yallHBIX  IOTPEIIHOCTEH  MIIH
pacIIMpEHHYI0  HEONpPEAEICHHOCTh Il  ypOBHSA  J0Bepus P,  BBIUHUCISIEMYIO  IIO
dopmyie U(P) = K,uy.

i}S

Ecmn (<) , TO CIy4allHBIMU MOTPEIIHOCTAMM WM CTaHAAPTHON HEONpPENETIEHHOCTHIO,
OLICHMBAeMON MO Tully A, mpeHeOperaloT ¥ MPUHUMAIOT B KayecTBE MOTPEIIHOCTH WU
HEOIpPENEIEHHOCTH  pe3ysbrata  u3MmepeHuss rpanunsl HCII  wnm pacmmpeHHyro
HEOIPEICIEHHOCTD TS YPOBHS oBepHst P, Berancisiemyro mo gpopmyine U(P) = K,ug.

08= EL =8
8.3 Ecmm S(4) , TO JIOBEpUTEIIbHYI0 TpPAaHUIly TNOTPEIIHOCTH pe3yJbTaTa
usMepeHuit A(P) BBIYHCISIOT 110 popmyie

A(P) = K[O(P) + &(P)], (14)

rae K - koapuImenT, 3HaueHne KOToporo Ajs J1oBeputenbHoi BepositHoctu 0,95 pasno 0,76;
JUIsL JOBEpUTENbHOM BeposiTHOCTH 0,99 3Havyenue koappunmenta K pasuo 0,83.
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Pacmmpennyio HeonpeneaeHHOCTb JAJIsi YPOBHS 10Bepus P BBIUUCIISIOT 1O (hopMmyIie

U(P) = kyofuj +u. (15)

rie Ko - koaddurment oxsata (KO3(pGHUIMEHT, HCIOIB3YEMbI KaK MHOXXHTEIb CyMMAapHOM
HEONPEACNICHHOCTH JUId  TOJY4YeHHUsS PACHIMPEHHOH HEONpEeAEJICHHOCTH). 3HauyeHHE
koa(dduimenTa oxpaTa A TOBEPUTEIHHON BeposiTHOCTH P = 0,95 cunTaroT paBHBIM 2, IS
noseputenbHoil BeposatHocTH P = 0,99 - paBHbIM 3.

9 dopMa npeacraBJieHHs pe3yJbTaTa U3MepeHust

9.1 ®opma npencTaBieHMs ~ PE3yJbTATOB  OAHOKPAaTHBIX  M3MEPEHUH  JOJDKHA
coorBercTBOBaTh MU 1317.

9.2 Ilpu cHMMETPUYHON JOBEPUTENBHOM MOTPEIIHOCTH PE3YIbTAT OJHOKPATHOTO U3MEPEHUS
npenctasisioT B popme A; +A(P); P wmu A; +A(P), mmm A;U(P).

3HadyeHue pe3ysbTaTa U3MEpPEHMs JOJDKHO OKAaHYMBATBHCS ILM(PpPaMHU TOTO K€ pa3psaaa, 4To U
3HAYEHUE MOrPEUTHOCTU WIN PACIIMPEHHON HEOIIPEAEIEHHOCTH ISl YPOBHSI JOBEPUSI.
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MMPMJIOXEHUE A
(cripaBOYHOE)

Pacyer morpemiHoCTH H3MepeHHs HANIPSKEHHU S NOKA3BIBAIOIIMM NPUOOpOM

OHOKpaTHOE M3MEPEHUE HAIMPSHKEHHS HA YIACTKE SIEKTPUIECKOM 11ery conpoTrBiieHneM R =4 Ow.

A.1 AnpuopHbIe JaHHbIe 00 HCCJIeAyeMOM 00beKTe

Y4acToK AMEKTPUYECKON IIeNU MPEACTABISIET CO00M COCNMHEHHE HECKOJBKUX PE3UCTOPOB,
UMEIOIIMX CTAaOUIIbHOE COMpPOTHUBICHHE. TOK B LEMH - NOCTOSAHHBINA. I3MepeHue BHIOIHSIOT B
CyXOM OTaIuIMBaeMoM MomenieHuu Temmneparypoit 10 30 °C npu marauTHOM 1iosne 10 400 A/wm.
[Ipennonaraemoe najgeHue HaIPsDKEHUS HA y4acTKe LeNH, He npesbinaroniee 1,5 B, noctosHHoO.

st u3mepenust BeIOuparoT BoabT™MeTp kimacca TouHoctu 0,5 mo 'OCT 8711 (mpuBenenHas
norpemwHocTh 0,5 %) ¢ BepxHMM mnpezaenom amanasoHa usmepenuit U, = 1,5 B. Bonbrmerp
MMEeT MarHUTHBIN 3KpaH. HekoTophIi 3amac 1Mo TOYHOCTH CPEICTBA U3MEPEHHU HEOOXOAUM H3-
3a BO3MOXHOT'O HaJIM4HUs JOMOJHUTEIbHBIX TOIPEIIHOCTEH, TOTPEIIHOCTH METO/IA U T. 1.

NHcTpyMeHTanbHas COCTaBIISIIONIAS TTOTPEIIHOCTH ONMPEEISETCS] OCHOBHOM U JIOTIOJHUTEIBLHOM
HOTPEIIHOCTSIMH.

OcHOBHas MOTPEIIHOCTh MPUOOpa yKazaHa B mpuBeneHHON (opme. CiaenoBarenbHo, Ipeaes
JOITyCKaeMOM OCHOBHOM ITOTPELIHOCTH BOJIBTMETpA

.= w:ﬂﬁ 75B.
) 100

JlononHuTenpHas MOrPEMIHOCTh W3-3a BIMSHHMS MarHUTHOroO mousisi He mpesbimaer 1,5 %
HOPMHUPYIOILIIETO 3HaueHuss mpubdbopa u para +0,0225 B (0,015 - 1,5). JlonmomHuTenbHas
TeMIIepaTypHas IOTPEITHOCTh, 00YCTIOBJICHHAS OTKJIOHEHHEM TeMIteparyphl 0T HopMaiibHOM (20 °C)
Ha 10 °C, He mpesbimaer 60 % mpenena AONYyCKaeMOW OCHOBHOM IIOTPEIIHOCTH, 3Ta
JOTIONTHUTEIbHAS TTorpentHocTh paBHa +0,0045 B (0,0075 - 0,6).

A.2 OneHnBaHHe NOIPEIIHOCTH pe3yJIbTaTa H3MepPeHHs

[TorpenHoCTh METO/IA OIPEAEISIETCS] COOTHOLICHHEM MEXy CONPOTUBIEHUEM yJacTKa Lenu R u
conpotuBieHueM BosbTMETpa Ry. Conporusiienne BosnbTMeTpa u3BecTHO: Ry = 1000 Owm. Ilpum
MOJICOeIMHEHUH BOJIbTMETPA K LIEMU UCXOAHOE HanpshkeHne Uy u3meHseTcs Ha

. .. R
"R+R,

OTtcro1a MeToAMYECKast OTPETHOCTh Ay B a0COTIOTHON (hopme
R .
U

jlr - -
“T R+R,

MeToandeckasi IOTPEITHOCTD O, B OTHOCUTEIBHOU hopme

_100R _ 1004 _ o,
R+R, 1004

18

OueHeHHas METOAUYECKass MOTPEIIHOCTh SIBJIIETCS CHUCTEMAaTUYECKOW COCTaBIISIIOLICH
MOTPEIIHOCTH M3MEPEHUH U J0JDKHa OBITh BHECEHa B pe3yJlbTaT HU3MEpPEHUS B BHIE

MOTIPaBKU V=+0004p Torna pe3ynbraT u3MepeHust A ¢ y4eToM MOMpPaBKU Ha CUCTEMAaTHYECKYIO
MOTPEIIHOCTh

A =0,90 + 0,004 = 0,904 B.

HaxonsT rpanuiibl NOrpenIHoCTH pe3yibTaTa U3MEPEHUS.

g
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[TockonmbKy OCHOBHasi MOTPEITHOCTh MPUMEHSEMOTO CpEACTBA HW3MEPEHHH H  ero
JOTIOJTHUTEIIBHBIC TIOTPEITHOCTH 33/IaHbI TPAHUIIAMH, CIICIYeT PaCCMaTPUBATh 3TH MMOTPEITHOCTH
KaK HEHCKIIIOYCHHBIC CHCTeMaThdeckue. Bocmonb3oBaBmmcs  Qopmynoit  (5), Haxomar
JIOBEPHUTENHHYIO TPAHUILYy HEHCKITFOUYCHHOH CHCTEMAaTHYECKOH TOTPEIIHOCTH Pe3yJIbTaTa H3MEPEHUsI
npH JoBepHUTenbHON BeposiTHOcTH P = 0,95:

A(0,95) =1,1,/0,0075% +0,0225% +0,0045% =0,02655B.
PesynbTaT u3mMepenus B COOTBETCTBHH C pa3jesioM 9 ciaeayeT mpeAcTaBuTh B popme

A =0,904 B; A(P) = +0,027 B; P = 0,95 rmu (0,904 + 0,027) B; P = 0,95.

KiroueBble croBa: pe3ynbTaT U3MEPEHMs], OJHOKPATHBIE M3MEPEHUS, CpPElHEE KBAJApPaTUUYECKOE
OTKJIOHEHHWE, CTaHJapTHas HEONPEIEICHHOCTh, OLEHMBaemas No Thumy A u no tumy B,
JIOBEpPHUTEIbHAS MOTPEUIHOCTh, paCIIMpEHHass HEONpeNeIeHHOCTh, Ko3(dduuueHt oxaara,
HEHCKIIFOUEHHAs! CUCTEMATUYECKask NOIPEIIHOCTh
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