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BeBepeHue

OC0o0eHHOCTH OLICHKHU HeolNpedeTeHHOCTH B aK-
KpeIUTOBaHHBIX JadopaTopusix. Kak npasuio, B ax-
KpPEIUTOBAaHHBIX JIaA0OpPaTOPHSX HET CIEHHaIbHOTO
ITaTa METPOJIOTOB WM CHELHUaIMCTOB, KOTOPHIE B CO-
BEpPLICHCTBE BJIAJICIOT OCHOBAMH MaTEMaTH4eCKOH cTa-
TUCTUKH U KOHIICTIIIMEH HEeOolpeIelIeHHOCTH U3MEpEHHUH.

CIOXXHOCTh ¥ HEOOXOIMMBbIE OOBEMBI PAacyeTOB,
KOTOpBIE TPOBOJSTCS IIPU OIIEHKE HEONPEesIeHHOCTH
n3MepeHuit, TpeOyIOT 3HAYUTEIbHBIX PECYpPCOB J1abopa-
TOpHHU.

Jus  cnenmanucToB 1a00paToOpud  HEOOXOAUMBI
CrHelUaIbHbIe METOJUKH, aBTOMAaTHU3UPOBAHHBIC aJrO-
PHUTMBI, IPOTPaMMBbI, KOTOPbIE 3HAYUTENIHLHO YIPOLIAIIH
OBl ATH pacueThl, OTOOpa)kaJii WX pe3yIbTaThl B Tad-
JUYHOH WU rpadryeckoil opmax, a TAK)Ke YIUTHIBAIIH
TpeOoBaHus MekIyHapoaHoro Pykosonctea GUM [1],
MEXIYHApOIHBIX CTaHaapToB, B yactHoctH, ISO/IEC
17025 orHOCHTENBHO Pa3pabOTKU W MPUMEHEHHs IIPO-
LeIyphl OLIEHKH HEONpPEeIeHHOCTH U3MEpPEHUil B HC-
MIBITATENFHBIX M KaJTHOPOBOYHBIX JIA0OPATOPHSIX.

OreHKa HEOINpPEEICHHOCTH PEe3YJIbTaTOB KaKHX-
JU00 M3MEpEeHH B O0IEeM cilydae MPOBOJHUTCS MO Oa-
30BOMY aJrOpUTMY, KOTOpPBIA pa3paboTaH C y4eToM
OCHOBHBIX NojoxeHuit PykoBoncresa GUM.

OcHoBHbIe nono:xkeHusi Pykosoncrea GUM. B
coorBeTrcTBUM C ImyHKTOoM 7.1.1 PykoBomctBa GUM B
o01emM cirydae, o Mepe IPOJBIKEHHUST BBEPX IO U3Me-
puTenbHOI uepapxuu Tpedyercs Bc€ Oonee JeranbHast
nHdopManus 0 TOM, Kak OBUIM IOJy4EHBI pe3ysbTar
W3MEPEHUS U €r0 HeOPeeIEHHOCTb.

Ha HM3IIMX 3BEHBSX HEpapXUUECKOH Ieru Oolb-
mas 4acTh HeoOXoauMoW WH(OpMAalUU MOXET OBITh
JIOCTYIHOW B (hopMe OITyOJIMKOBaHHBIX OTYETOB O CHC-
TeMax KaJUOpOBKH, CEpTU(PHKATOB KAINOPOBKH, MEX-
JTlyHapOJIHBIX, HAIIMOHAIBHBIX CTAHAAPTOB M PYKOBOJISI-
IIUX JJOKyMEHTOB.

Jlisl OlleHKH cyMMapHO# HeoNpeIesIeHHOCTH NpU
KaJUOpOBKE CPEACTB HM3MEpEeHHH HEOOXOIAMMO IIPOBe-
JICHUE aHaJli3a OCHOBHBIX HMCTOYHHKOB HEOIpE/eIIeH-
HocTH ¢ yuetoM PykoBoactsa GUM.

Conep:kanue pernoHaJbHBIX JOKYMEHTOB MO
oneHKe HeompexejdeHHocTH. JlokymeHT EA-04/02
COZIEPKUT MPUIOKEHUSI C KOMMEHTapUsIMU OTHOCHU-
TEJIbHO OIEHKH HAWIyYlNIUX H3MEPUTEIBHBIX BO3-
MOXX-HOCTEH, UCTOUHHKAMHU HEONPENeIeHHOCTH H3-
MEpeHHI, KOppEeTMPOBaHHBIMU BXOJIHBIMH BEJIHYH-
HaMH{, MaciITaOHbIMH KO3(p(HUIHEHTaMU, CBS3aH-
HBIMHU C 3()(PEKTUBHBIMH CTENECHSIMHU CBOOOMIBI, KOH-
KpETHBIE MpUMEpHl pacdeTra HEeONpeaeleHHOCTH H3-
MEpEeHHUH.

PykoBoacteo EA-04/16 kacaeTcs BOMPOCOB OIpe-
JIETICHUs] ¥ BBIPAXXEHHUS HEOIPEIEIEHHOCTH U3MEPEHUH
B aKKPEJMTOBAaHHBIX 3TON PErMOHAILHOM OpraHu3anuei
12a00paTopHsIX.

OreHKa HeonpeelleHHOCTH 0 TpeboBaHusM Py-
koBoactBa EURACHEM /CITAC Guide QUAM-P1
COJIPIKUT Uemblpe OCHOBHLIX IMANG:

— ONHCAaHUE U3MEPSEMO BEINUNHBI;

— BBISIBJICHHE HCTOYHUKOB HEOIPE/IEIEHHOCTH;

— KOJIMYECTBEHHBIE pacyeThl COCTABIIAIONINX He-
OIPE/ICTICHHOCTH;

— OnpejeseHne CyMMapHOH HeONpeeNIeHHOCTH.
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OreHKa HEOINpPEEICHHOCTH PE3YJIbTaTOB KaKUX-
00 U3MepeHuil B o0IIeM cirydae MpOBOJUTCS 1O Oa-
30BOMY aJrOPUTMY, KOTOpPBIA pa3paboTaH C y4eToM
OCHOBHBIX  monoxkeHu!  PykoBomcte GUM u
EURACHEM, nokymenra EA-4/02.

IMoctanoBka npodaemsbl. [loBepka sBisercs of-
HUM U3 CHOCOOOB KOHTPOJISI METPOJIOTMYECKUX Xapak-
tepuctuk (MX) cpencTB M3MepeHHH B Tpolecce dKc-
TUTyaTalum.

Hamu paccmaTpuBaeTCs METOAMKa 00pabOTKH
pe3yNbTaTOB TOBEPKH M BOMNPOC BHEIAPEHUS TIPO-
IPaMMHOTO 00€CIIeYeHHUs ISl HKCIPECCHON OIEHKU
HEOIIPEIeICHHOCTH PE3yJIbTaTOB HM3MEPEHUH IpH
MOBEPKE aHAJIOTOBBIX AJIEKTPOU3ZMEPUTENBHBIX IMPHU-
00poB mpsiMOro JeicTBus. B oTinuune oT HMKe NpH-
BEJIEHHBIX B TabOy. 1, mpoBelneHa TPaKTOBKa MpUMe-
HEHHsI TPOCTOW W MOCTYIHOH Il BCEX MPOTPaMMBI
Microsoft office EXCEL pmns aBTOMaTtm3upoBaHHS
pacdeToB HEONpEeNeIEeHHOCTH, KOTOpasi 3HaYUTENIbHO
ympomiana Obl TPy U YMEHbIIWIA 3aTPaThl BpEMEHH
CHEINHUATNCTOB J1a00PaTOPHH.

Anamm3 autepatypsl. IlporpammHuoe obecneve-
HUe ISl OLeHKH HeompeJejeHHocTH u3MepeHuid. Cy-
LIECTBYET PsiJi AKETOB MPOrpaMM, KOTOPHIE MO3BONISIOT
aBTOMaTH3UPOBATh OICHKY HEONPENeNEHHOCTH H3Mepe-
HU#, IPOBOIUMBIX B JJabopaTopusx (taom. 1.) [2].

Taxue makeTsl MO3BOJISIOT IIPOBECTH:

® aBTOMAaTH3MPOBAHHBIE pACUETHl HEONPEAENICH-
HOCTH HM3MEPEHHH B COOTBETCTBUU C TPEOOBaHUSMHU
PykoBogctea GUM (merom GUM) u Pykomonctsa
EURACHEM (meron EURACHEM), nokymentros EA
(metonel EA);

® pacyeT CyMMAapHOH CTaHIapTHOW pacIIUpeHHON
HEOIPEACNEHHOCTH H3MEPEHHMA, COCTaBUTh HEOOXOIH-
MBI OFO/IKET HEOTPEACIEHHOCTH;

e rpaMueCcKyI0 MHTEPIPETAIMI0 BKIAJOB KaxJI0-
rO MCTOYHHKA HEONPEeNEHHOCTH B CyMMapHYIO CTaH-
JIAPTHYIO HEONPEIEIEHHOCTD C LEIbI0 MX MOCIeyIOoLIe-
T'O aHAJIN3a;

® [1e4aTh OTYETOB 10 OIEHKE HEONpeleNEHHOCTH
W3MEpPEHUIl B COOTBETCTBHHU C TPEOOBAHHUSMHU 110 YIIPaB-
nenuto gokymenrarmen ISO/IEC 17025.

Tabnuna 1

ITporpamMMmHOe 0OecTiedeHnEe TS OLICHKH HEOIPEACICHHOCTH H3MEPEHUH

IMakeT mporpamMmm

PazpabGoTunk

Hcnon b3YEMbI€ ME€TOAbI

Uncertainty Analyzer v. 2.0

Uncertainty SideKick Pro v. 1.0

Integrated Sciences Group, CIIIA

Meton GUM

Uncertainty Calculator v. 3.2

Compagq, CIITIA

Meton GUM

Uncertainty Toolbox v. 2.25

Quametec, CIIIA

Metox GUM unu meronsl EA

GUM Workbench v. 2.3 Metrodata GmbH, I"'epmanust Meron GUM
Danish Institute for Fundamental
DFM-GUM v. 2.1a Metrology (DFM), Jlats Metox GUM wmim meroasl EA
Assistant v. 2.2 Intramet, ITonpmia Metonsr EA
WINCERT Implex, ®panmms Meron GUM

Uncertainty Pro

Chemistry-software, Benukobpura-
HUS

Meronx GUM unu Meton
EUROCHEM

Timeko Uncertainty v. 3.0

Timeko, BenxukoOpuranus

Metox GUM unu meronsl EA

Uncertainty Merox GUM unu meton
EMPA, IlIseinapust
Manager v. 2.0 Hap EUROCHEM
Evaluator v. 2.14 Newton Metrology Inc., M3pauns Meron GUM

Ho Takue mporpaMMbl O4YeHb TOPOTH, TPEOYIOT
Cepbe3HOro 00yYeHHUs TEpCoHa a U MOJHOCTHIO HE pe-
HIAIOT YKA3aHHOHM BBIIE MPOOJIEMBbI. XOTS MPOMEXKY-
TOYHBIE BBIYUCIEHUS MOKHO MPOBOINTH U B MaTEMaTH-
YeCKUX MPOTrpaMMHBIX IMMakerax (Hampumep, Statistica,
MathCad, Matlab), mockonbky Bce HpPOMEXYTOYHBIE
PE3yabTAThI HY)KHO CBSI3aTh MEXIY COOO0MH, 00hETHHUTS,
1 0OPMUTH OTYET 00 OIICHKE HEOIPEICICHHOCTH H3-
MEpEHHH, YTO BCE PABHO MPHUICTCSI eIaTh «BPYIHYIO.
Pemienue xe mpoGiieMbl aBTOMATU3AIMH TPOIECCa BbI-

YHCIIEHHUST OLEHOK HEONPEIeIEHHOCTH M3MEPEHHH ISt
71a00paTopHii, MO-BUAUMOMY, MO3BOJIUT YCKOPUTH BHE-
JIpeHre B MPAKTHKY CaMON KOHIEIIUU OIICHHBAHUS
HEOMpPEIeICHHOCTH U3MEPEHUH, KaK OCHOBHOTO (haKkTo-
pa BJIMAIONIETO HAa COMOCTABUMOCTh PE3yJIbTaTOB H3Me-
peHuit.

VYuuThIBast Bce CKa3aHHOE BBIIIE, HAMH TPAKTYETCs
BapHaHT aBTOMATH3AIIMH TPOIECCA BHIYMCICHUS OLIEHOK
HEOMNPEIEICHHOCTH M3MEPEHHH MPUMEHHUB IPOrpaMMy
Microsoft office EXCEL.
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OCHOBHOM MaTepHan.
OueHKa HeonpeeneHHOCTH aHaNoroBbIX
3NMEeKTPOU3MEPHUTENbHbIX NPpH6opOoB
NPSIMOro AeMCTBMSA

MeTonuka ouneHKH HeompeaeJIeHHOCTH OIpesie-
JIeHUsI OCHOBHOI TOTPEeNIHOCTH, BAPUAIIMU TOKa3a-
HHUIi* ¥ OCTATOYHOTO OTKJIOHEHHSI YKAa3aTejs aM-
TIEPMETPOB OT HYJIEBOIi OTMETKH:

1. Onpenenenue:

a) OCHOBHOM IIOTPEIIHOCTH aMIIEPMETPOB MPOBO-
nutcst cornacHo 1. 4.4.2 TOCT 8.497 [4] u BerUnCHseT-
Cs B TIPOIIEHTaX OT HOPMHPYIOIIETO 3Ha4YeHUs 1o (Gop-
MyIe

1 -1 1
y:%ﬂ.mo:(lnw_lﬂ).llo’ (1)

H H

rae Iyszv — 3HaueHWe u3MepseMOl BEIMYUHBI, Olpese-
JIsieMoe IO MOKa3aHUsIM NOBEPAEMOro aMmmnepmerpa; I —
JIeCTBUTENIFHOE 3HAU€HHE U3MepseMON BEIUYUHBEI,
orpeziesieMoe 10 MMOKa3aHusIM 00pa3loBOI0 CPENCTBa
n3MepeHuil; Iy — Hopmupyroliee 3Ha4eHUE,;

b) Bapuanuu rnokasaHuii aMIepMeTpoB HPOBOJIUT-
csa cormacHo 1. 4.4.3 TOCT 8.497 u Bbeuucnsercs B
MPOLIEHTaX OT HOPMHPYIOILETO 3HaUeHus 110 popmyre

I,g, —1
v =M.100 = (Iogp _InpﬂM)'llﬂa 2)

H H
rae losp — OTcueT mo nokaszanuto obpasuosoro CHM mpu
00paTHOM HampaBlIeHUM (YMEHBIUEHHH) TOKA; lnpm —
oTcyeT 1o nokasanuo obpasmoBoro CH mpu mpsiMom
HarpaBJieHUH (yBEJIMUYEHUH) TOKa; I, — HopMHupYIolee
3HAYCHHE;

C) OCTaTOYHOIrO OTKJIOHEHHs yKa3aTells amriep-
MeTpa OT HYJIEBOH OTMETKH IMPOBOJMTCS COTJIACHO TI.
4.4.4 TOCT 8.497 u Beruucisiercs o Gopmyie

Yo =0,01-K-L, 3)
rne K — gncnoBoe obo3Hauenue ykaszarens; L — miu-
Ha BCeH MIKaJbI.

2. CornacHo I'OCT 8.497 onieHeHHBIE 3HAUCHUSA X;
BXOJIHBIX BENUYMH X; OINPEIENSAI0T MO pe3yJbTaTam
omHOKpaTHOro (n=1) HabmoxeHus 1o Gopmyre

Xi =X “4)

3. ITockonbKy MH(pOPMAIHS O BETUYHHAX SBIISET-
Cs HECTaTHCTHYCCKOW (OTHOKpAaTHOE HAOJI0ICHNHE),
CTaHAapTHasl HEOIPEAEICHHOCTh BXOJHBIX BEIMUUH X;
olileHuBaeTcs 1o Tumy B.

4. CoCTaBISIONMMU HEONPEIEICHHOCTH OIpee-
JIEHUsI OCHOBHOM ITOIPEITHOCTH U BapHallK ITOKa3aHUH

* OCHOBHYIO TIOTPENIHOCTD M BAPUALIMIO T0KA3aHUI aMIepMeT-
poB kiaccoB Tounoctu 0,05; 0,1; u 0,2 onpeaenstoT Ha KaxA0H 4u-
cJI0BOH OoTMeTKe Likaibl. i amnepmerpoB kiacca TouHoctd 0,5 u
MeHee TOYHBIX, @ TAKXKE [l aMIIEPMETPOB ¢ PABHOMEPHOM LIKAJIOH, Y
KOTOPbIX YHCJIOBBIX OTMETOK Ooiee 10, normyckaercs onpenelsTsh
OCHOBHYIO IIOI'p€IIHOCTh noxasaﬂwﬁ JIMIIb Ha IMATH OTMETKAX IKaJIbI,

PaBHOMEPHO paclpeeIeHHbIX 110 AUaNa3oHy U3MEPEHUH.

B MPOIEHTAX OT HOPMHPYIOIIETO 3HAYCHUS U OCTATOY-
HOTO OTKJIOHEHHMS yKa3aTels OT HYJICBOH OTMETKH aM-
TIEPMETPOB SBJISIOTCSL:

— HEONpEeeNICHHOCTh  OIpEeieHUs] 3HAUYCHHUH
AJIEKTPUUYECKOTO TOKa, OIpeserseMasl Mo IMOKa3aHUsIM
noBepsieMoro ammepmerpa, ug(lisy);

— HEONPE/ICNIEHHOCTh ONpeNesieHNs] AeHCTBUTEINb-
HOTO 3HAYEHWS 3JIEKTPUYECKOr0 TOKA, OmIpejelseMast
M0 TIOKa3aHWsM O0Opa3lOBOrO CpEACTBA HW3MEPEHUH,
ug(ly);

— HEOIPEEIeHHOCTh OINpEeIeHUs] OTcYeTa MO0
nokazanuo oobpasnoBoro CI npu oOpaTHOM Hampas-
neHnu (yMeHbleHn#) Toka, Ug(losp);

— HEOIIPEEICHHOCTh OINpENeTeHUs] OTCcYeTa MO0
mokazaHuto obpasnoBoro CHM mpu npsMoMm Hampasiie-
HUH (yBemHdeHUH) TOKa, Ug(lnpm);

— HEOIPEIEeIIeHHOCTh OIPEAETICHUs] OCTATOYHOTO
OTKJIOHEHUsI yKa3aTels aMIIepMETpOB paBHa Heolpese-
JICHHOCTH OTPE/ICNICHHs JJIMHBI BCer 1mKanbl, ug(L).

5. CornacHo PykoBozactBy [1] u [5, 6] Heonpene-
JICHHOCTh OMpE/IeTICHHS i-i BXOMHOM BETMYUHBI BHIYHC-
JIsieTcsl, 3Has HEUCKIIOYEHHYIO CHCTEMAaTHYECKYIO MO-
rpemHocts (HCIIL, uger) ¥ cpeHeKkBaapaTuiecKoe OT-
kinoHenue (CKO, uckxp) HOpMHUpYeMBIX IOKa3aTelnei
ammiepMeTpa. To ecthb ug(X;) onpeaessercs o Gopmye:

ug(x;) = \/(uch (Xi))2 +(uc1<o (Xi))2 . )

Tak kak W3MepeHHe SIBISETCS OIHOKPATHBIM, TO

ucko(Xi) =0, a cTaHAapTHAS HEONPEACICHHOCTD Uycr(Xi),
00yCIIOBIIEHA CUCTEMAaTH4eCKIUMU 3 dhexTamu.

XapakTepUCTHKN COCTaBIISIIONINI  HeoIpe/esIeH-

HOCTH, OIICHEHHO! 10 TUIy B, MOTYT BBOAMTHLCS B BHIC

TpaHUIl ¥ CTAHIAPTHOHN HeompeaeneHHocTH [6]. Ecmu i-

as BxonHas BenuuuHa sBigercss HCII ¢ rpanuneit 6;,
TO €€ HEONPEAENIEHHOCTh BEIYUCIAETCS 0 (hopMyIIe:

e.
up (X;) = j, (6)

1
rae o; — Kod(p(HUIMEHT, COOTBETCTBYIOLUIMH INpPUHU-

MaeMoMYy 3aKOoHY pacnpeaenenus BHyTpu rpanun HCIT.
Jlis paBHOMEpHOro (WM HEU3BECTHOTO) 3aKOHA

pacopeneineHuss oy =\/§; JJI1 HOPMAJIBHOT'O 3aKOHa

pacnpenenenus o; =2 (g BepoatHoctH 0,95); misa
TPEYrOJIbHOIO PACIpPEeNeNeHUs o =6 ; mmsa 3axona

apKkcHHyca o; = V2 urn

6. BxosiHble BeNMMYMHBI HE KOPPEIUPOBAHHBI, IO-
cKkonbKy u3Mepstorcs pasHeiMu CU. CrepoBaTensHo,
HEeT HeOOXOIMMOCTH OLIEHKH CTETIEHH X KOPPEIISIUH.

7. Ilocne ompeneneHusl BCeX COCTaBIIIOIIUX He-
OIPEJICTICHHOCTH H3MEpPEeHUs HAXOOUTCS CyMMapHas
CTaHAapTHasi HEOIPEEIeHHOCTh U, (y) B COOTBETCTBHH
C 3aKOHOM pacIpocTpaHeHus HeompeaeiaeHHocTu [1].
CyMMapHyIO CTaHAApPTHYIO HEONPeNeIeHHOCTh OCHOB-
HOH MOTPENTHOCTH, BapHaIU MMOKa3aHUH M OCTaTOYHO-
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rO OTKJIOHEHHsl yKa3aTellsl aMIIEpMETPOB OT HYJEBOM
OTMETKHU BBIYUCISIOT 1O (popMmyre (COOTBETCTBEHHO MO

(7N -0

uc('Y) =1I.L0'\/(HB (ImM))2 +(uB(I)1))2 5 (7
Uue V)= 1Ii0 \/(uB(Ioﬁp))2 + (uB (Il'[pSIM))z ;)
ue(70) = 0,01-K 1/ (up(L)) . )

[NoxcraBnsisi 3HAYeHMs] CTaHAAPTHBIX HEOIpere-
JICHHOCTEH BXOJIHBIX BEIUYMH B
(7) — (9), momyuum 3HaueHHUE
CyMMapHOM cTaHIapTHOM Heorpe-

Ob6nactp npumenenusi Excel mmpoka Omaromaps
TOMY, YTO:

— yuct Excel npezcrasisier u3 cedst roToByo Tad-
nuiy, Excel wacto Mcmonb3yroT Ui CO3maHHSA JOKY-
MEHTOB 0€3 BCSAYECKHX pacyEéTOB, MPOCTO HMEIONIHUX
TaONIUYHOE Mpe/CTaBlIeHne (Hampumep, OHOKEeT Heoll-
PENeNeHHOCTH U 3alO0IHUT IpoTokon nosepku CU, xo-
TOpbIe OepyT MaHHbIe AJIs 3alONHEHHsS M3 s4eeK Tal-
JHI);

— B Excel yierko MOXHO €O371aBaTh pa3IH4HBIC BH-
IIbI TpaUKOB U AUATPAMM, KOTOpbIe OepyT MaHHbIE s

BXO,I[HBIE! EBEENMHYHHE

JIEJICHHOCTH  COOTBETCTBYIOLIHX
HOPMHUPYEMBIX XapaKTEPUCTUK
amrepmerpa.

hd Y

8. PacmmpenHyio Heompeje-
JICHHOCTh Ppe3yJbTaTa H3MEPCHHUS

Facyer CTEHNapTHEREIE

Pacuer kosdduunenTor

HEOTpENENEHHOCTE H YYBCTEHTENLHOCTH
U moiay4yuMm, yMHOXKas CyMMap- BXOIHEX BEITHYHE
HYIO0 CTaHIAPTHYIO HEOMpeeiicH-
HOCTh U.(y) Ha Kod¢hdunueHt
oxsata k (k=2 pu P = 95%).
9. Pesynprar u3MepeHUs o
N CTE KOEA-
BMECTE C €ro CyMMapHOM CTaH-
o [JITEmEA TI0 PHAITHA
JTAPTHOM HEOMPENETEHHOCTHIO B0
N THITY A7 FHELE
u(y) WM pacHIMpeHHON Heompe- BRI Y
JieneHHOCTbI0 U BBIpakaloT B BH- Her
Jie HHTEpBaIa
Y=y=xU,
(10, a)
mpu k=2 OeHK: Do -
JUTH B BHIE ramy B #| Pacuer Exnana HeonpeneneH -
CTH Kaknoll ExoqHol BENHYHHE (_/_\\_
y-U<Y<y+U,
(10, b)
npu k=2. ¢
IIporpammHoe obecneyeHue
N COCTABNEHHE BEOEETA HEOOpE-
JJIS IKCIPECCHO OLEHKH Heoll- -

N NENEHHOCTER © yHETOM pacupe-
peleIeHHOCTH W3MEPEeHHil npu eI M BepOATHOCTER
noBepke ammepmerpoB. OrleHka A F
HCOMPEACTICHHOCTU PE3YIbTATOB O NpegEele-

TOBEPKH  aMIIEPMETPOB 110 aJIro- HHE YPOBHA| | PacyeT cyMMapHoH cTaHTapTHOH
pHTMY, H300paKeHHOMY Ha puc. 1, AOBERHAH || geonpeneleHHOCTH HMepAeMoH [€
Ha OCHOBE BBIIIIE MPEICTABIEHHOM Kos - S

«MeToIMKH OlEHKH HCONPCACIICH- IHEHTOE

HOCTH  ONpEICICHUS  OCHOBHOM O¥EATA L 4

TIOrPEIIHOCTH, Bapualuy I0Ka3a- Pacuer pacmmpenuofi neonpene-
HUN U OCTATOYHOI'O OTKJIIOHCHUSA } NEeHHOCTH HSMEPEHHOﬁ EeJIHY H-
yKasaTejs aMIIEpMETPOB OT HyJle- e

BOM OTMETKM», KOTOpas pa3pado-
TaHa C YYE€TOM OCHOBHBIX IOJIOXKE-
wuit GUM [1].

Microsoft Excel — omHa u3
nporpamm nakera Microsoft Of-
fice, mpencrapnsronas w3 ceds
MPOrpaMMHPYEMbIA  TaONUYHBIN
KaJIbKYJIATOP.

IIpencrapnenne KOHETHOTO
PESVIETATA HMepEHHE

Puc. 1. Aaroput™ olieHKH HEONPEeIEHHOCTH U3MEPEHUI

MOBEPKHU aMIlepMeTpa
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MTOCTPOCHHMS U3 sUeeK Ta0uIl (THCTOrpaMMa pacrpesie-
JICHUSI BBIXOHOW BEJTUYUHBI);

— Excel comepkuT MHOI'ME MAaTEMAaTHYECKHE U CTa-
TUCTHUYECKHE (GYHKIMH, Ojaromaps YeMy ero MoryT
HCIIOIB30BATh TTOBEPUTEIH JIA0OPATOPHI ISl PACUECTOB
CTaHAapPTHOM, CyMMAapHO CTaHAAPTHON U paclInpeHHOM
HEOIPEICICHHOCTH;

— Excel MoxxeT naske paboTaTh Kak 0a3a TaHHBIX;

— Excel MOXHO HCIIONB30BaTh B KauecTBE (HOPMBI
JUTSI TIPEJICTABICHUS 00paOOTaHHBIX TaHHBIX.

BeiBOAbI

B naHHOl paboTe mMpHBEICH Pe3yabTaT PacCMOT-
peHus mpoOIeMbl aBTOMATH3AIMU TPOIIecca BBIYHCIIEe-
HUSI OIICHOK HEOIPEAENEHHOCTH U3MEPEHU B TIOBEpOY-
HBIX (KaJMOpoBOUHBIX) Taboparopusx. B Buae perieHus
po0JieMbl NPEAJIOKEH BapuaHT IMPOrpaMMHOro obec-
nedeHus Ha ocHoBe Microsoft office EXCEL, xotopoe,
[0 MHEHHIO aBTOPOB, IIO3BOJIUT MAacCOBO BHEIPUTH
OLIEHHBaHHUE HEONPENEIIEHHOCTH M3MEPEHHUI B MPAaKTH-
KY ITOBEPOYHBIX (KaJMOPOBOYHBIX) J1a00OpPaTOpHH.

Oxxupaembin 3pdekr

[Mpumenenne mporpammbl  Microsoft  office
EXCEL a1 aBTOMaTU3UpOBaHUS pacyeToOB HEOIpee-
JICHHOCTH 3HAYUTENIFHO YIPOUIAET TPYI M YMEHBIIAET
3aTpaThl BPEMEHH CIELHUAIHCTOB JIA0OpaTOpuH. ABTO-
MaTH3alysl PacueToB, KOTOpasi IMPHBOIUT HE TOJBKO K
YCKOPEHUIO paboThl IepcoHasa J1adopaTopuil, HO U K
YMEHBIUICHUIO CPOKa €ro 0Oy4YeHUs! OLIEHUBAHUIO HEOTI-
PENeNeHHOCTH pe3yabTaTOB U3MEPEHUI.

CrnenoBatenbHO, NpoLEAypa MOBEPKU HE TaK YK
YCIOXKHSIETCS C BHEJPEHHUEM KOHIIETIUN HEOoIlpeeseH-
HOCTH B METPOJIOTHMYECKYIO MPAKTHUKYy U MO3BOJSAET 3a-
METHO COKPaTUTh MaTepUalIbHYI0 Harpy3Ky OpraHu3a-

LU, OCYIIECTBISIOMUX IOBEPKY HMMHU IPUMEHIEMBIX
CH, u siBIsieTcs CTUMYJIUPYIOUIMM (aKTOPOM Pa3BHUTHS
3TOr0 BUJIA AEATENBHOCTU C 3KOHOMUYECKOH CTOPOHBI U
C TOYKHU 3peHNUs 0€30I1acHOCTH.
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NMPOrPAMHE 3ABE3MNEYEHHS OLLIHKW HEBU3HAYEHOCTI BAMIPFOBAHb
MPU MOBIPLII AHAJIOTOBMX NMPHUITAAIB ENEKTPOBUMIPFOBAHDb
npaMol Al
H.T. Boiimaros, P.P. J[xxa66apos, O.111. Xakumos
Posensadaemocs numanis 6nposaodicents npoepamtoeo 3abesneuents 01 eKCHpecHoi OYiHKU HeSUSHAUEHOCI pe3yibma-
mig 6UMIPIOBAHL NPU NOGIPYI AHANO208UX NPULAOIE eleKmposumipiosans npsamoi Oii. [Iposedeno mpakmyeanus 3acmocysanisi
npoepamu EXCEL ons pospobrenoi namu cneyianbHoi Memoouku asmomamuszayii po3paxyHKie HeeU3HayeHocni, sKi 3HAYHO
CRpOCMUIU NPpayio i 3MEeHWUIY 8Umpamu  4acy ¢axisyie 1ab6opamopii.
Knrouosi cnoga: nesusnauenicmo sumiptogatns, npunad eiekmposuMipiosanis, asmomamuzayis, npospamme sabesneden-

HSl, eKCnpecHa OyiHKa, nepesipka.

THE SOFTWARE OF MEASUREMENTS EVALUATION
AT VERIFICATION OF ANALOG ELECTRIC DEVICES
OF DIRECT ACTION

N.T. Boymatov, R.R. Djabbarov, O.Sh. Khakimov

The question of implementation the software for an express evaluation of uncertainty of measurement results for verifica-
tion analogue electrical measuring instruments of direct action is considered. The treatment application of program EXCEL for
developed and special the techniques is lead, automated calculations of uncertainty which would have facilitated investment of

time and labor specialist laboratory.

Keywords: measurement uncertainty, the electric device, automation, program maintenance, an express estimation, verifi-

cation.
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