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PO3POBKA TUMOBOIo METOAY KANIBPYBAHHA HEABTOMATUYHUX
3BAXYBAJIbHUX NPUNAALIB 3 OUIHKOKO HEBUSHAYEHOCTI BUMIPFOBAHHA

IHacmywun JI. b.

leano-Dpanxiscvkutl HAYIOHANLHULU MEXHIYHUL YHIGepcUumem Hagdmu U 2asy,
eyi. Kapnamcoka 15, m. lsano-@panxiscox, 16019

Linnto oanoi cmammi € po3pooxka memoody Kaniopy8aHHs HeaABMOMAMUUHUX 36AICYBATbHUX NPULAOIE
Ha OCHOGI  €BPONEUCLKUX MEeMOOUK O00pOOKU — HEGUSHAYEHOCMEU  pe3Vibmamié  GUMIPIOBAHHS.
€spoinmeepayis Hawioi Kpainu Oe3nepeuHo npuzeeoe i 00 2apMOHIZAYIl €6PONEUCHKUX CMAHOAPMIE 3
Hawumu nooexyou sacmapinumu I'OCTamu. OcCHOSHUM 3A60AHHAM MEMPONOIHHUX NIOPO30iNi6 HA
RIONPUEMCBAX € 3a0e3neyueHHs EOHOCMI BUMIPIOBAHHS, WO 8 C80K0 Yepey NPU3Bo0Umb 00 PO3POOKU HUMU
Mmunogux memoois KauiopysamnHs 3acodie UMIPIOBAIbHOI MeXHIKU. B yMosax KouKypeHyii Ha puHKy nociye
KaniopyeanHs 3acobi8 8UMIPIOBAILHOL MEXHIKU, 8 MOMY YUCTI Hed8MOMAMUYHUX 36AJICYBANbHUX NPUIAOIS,
gidicpae He OCMAHHIO POTb PO3POOKA MUNOBO2O MEMOOY 3 HABEOCHHAM NPAKMUYHO2O | ONMUMATLHO2O
Ccnocoby 00pobKU HeBUHAUEHOCI pPe3yIbmamie GUMIPISAHHs. 3 00NOMO20H0 OAHO20 MemOoOy MONCHA
nPOGOOUMYU KANIOPYSAHHA HeAGMOMAMUYHUX 36ANCYBATHUX NPUNAOIE AKI 3HAXOOAMbCA 6 eKChiyamayii 6
sunpodysanvHux I KaniopysanbHux aabopamopisx. Bukiadenuii mamepian oae modcaugicme  6Cim
Mempono2am 3po3yMimu cymov KaniopyeaHHs Hea8MOMAMUYHUX 38AAHCYBATbHUX NPUNAOi6 I il 6i0MiHHICMb
810 KIACUYHOI NOGIPKU.

Kniouosi  cnosa: neasmomamuunuil  36axiCy8ANbHULL  NPUIAO, KANIOPY8AHHS, HEBUZHAUEHICMb,
BUMIDIOBAHHSA, eMAIOHHI 2Upi, 8az2a, MUNOBULL MemOo0, NOXUOKA, MeMPON02IUHA OiAIbHICMb.

Llenvro Oaunoii cmamvu aenemca  po3pabomrka memooa Kaaubpupoeauus HeasmoMamuieckux
g3euualowux Npubopo8 HA OCHOBAMU €BPONENCKUX Memooux o00pabomxu HeonpeoeienHocmerl
pe3yibmamos usmepenuil. Eepounmezpayus nawiei cmpanvl, HeCOMHEHHO, NPUBEOEM K 2apMOHU3AYUU
egponelickux cmanoapmos ¢ Hawumu 60 muoeom ycmapeswiumu — 1I'OCTamu. Ocnosnou 3adauell
MEMPONOSULECKUX noopazodeneHull Ha NPeonpuUAmMUsX A61semcs obecneyenue eOUuHCmea UsmMepenull, 4mo @
C8010 ouepedb  NpUBOOUM K paA3paboOmKe uUMU MUNUYHBIX MEMOo008 KAIubpUpo8aHu Ccpeocmas
UBMEPUMENbHOU  MeXHUuKu. B ycnosusx KOHKYypenyuu Ha pulHKe YCaye KanubOpupoeanusi cpeocme
UMepumenbHou MexXHuKl, 6 MOM Hucie HeasmoMamuyeckux 63euusaiowux npubopos, He nOCieoHI0I0
POb uepaem paspabomka MunuyHo20 Memoodd ¢ YKa3aHuem Npakmuyecko2o i ONMuUMAanbHo20 cnocoba
00pabomku HeonpedeIHHOCHmel pe3yibmamos usmepenuti. Ilpu nomowu O0anH020 Memooa MOI’CHO
npo6OOUMb  KATUOPUPOBAHUE HeA8MOMAMUYECKUX 83eUUBAIOWUX NPUOOPOS, KOMOPble IKCHYAMUPYIOMCsl
8 UCNLIMAMENbHBIX KATUOpoeounvix 1abopamopusx. Hsnoocennviii mamepuan 0aém 603MOMCHOCHb 8CEM
Memponocam NOHAMb CMbICT KATUOPUPOBAHUS HEABMOMAMUYECKUX B3eUUalowux npubopos u ez2o
omaudue om Kiaccuueckol nogepxe.

Knrouesvie cnosa: HeagmomamuiecKue e3ewmusaouue npubopul, Kanubpuposauue,
HeonpeoenénHoCcmy,  uUsMepeHue, SMAlOHHble 2Upu, 6ecbl, MUNUYHBIL Memoo, NOSPEUHOCb,
MEMPONO2UUECcKas 0esimenbHOCHb.

The purpose of this article is the design of thecalibration method of non-automatic weighing devices
based on European uncertainty processing technigues of measurement results. The European integration of
our country, no doubt, lead to the harmonization of European standards with our largely obsolete state
standards. The main objective of the metrological department within an enterprise is to ensure the unity of
measurements, which in turn leads to the development of common methods of calibration of measuring
instruments. The competitive environment in the calibration of measuring instruments market, including
non-automatic weighing devices, not the last role played by the development of a typical method of
specifying the practical and optimal method for processing an indefinite measurements. With this method it
is possible to carry out calibration of non-automatic weighing devices that are exploited in test and
calibration laboratories. The submitted material allows metrologists to make sense of all non-automatic
calibration weighing instruments and how it differs from classic verification.

Keywords: non-automatic weighing devices, calibration, uncertainty, measurement, standard
weights, scales, a typical method, accuracy, metrological activities.
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Beryn. 3 HaOpaHHSM YMHHOCTI HOBOT peaaKilii
3akony Ykpainu «[Ipo MeTpoIoriro i MeTpoIoriuny
JiSUTBHICTBY» [1] TEpMiH KaJiOpyBaHHS
BU3HAYAETHCA K. CYKYIHICTh OMepariif, 3a
JIONOMOTOK0 SIKMX 33 3a[aHMX YMOB HA MEPIIOMY
eTami  BCTAaHOBIIOETHCS  CIIBBIAHOIICHHS  MiX
3HAYCHHSMM  BEJMYUHH, 10 3a0e3MedyroThes
eTaJIOHAMHU 3 MpUTaMaHHUMH im
HEBU3HAYCHOCTSIMY BUMIPIOBAaHb, Ta BIAMOBITHUMH
MoKa3aMu 3 MOB’ I3aHIUMU 3 HUMH
HEBU3HAYCHOCTSMH BHMIPIOBaHb, & Ha JIPyroMy
ertami 1g iH(GOpMAIisl BUKOPUCTOBYETHCA IS
BCTAHOBJICHHS CITIBBIIHONICHHS JUISI OTPUMAaHHS
pe3yabTaTy BUMIPIOBaHHS 3 Toka3y. JlaHui TepmiH

TapMOHI30BaHWA 3 TEPMIHOM «KamiOpyBaHHS
srizio  VIM  [2]. BupoBamkeHHS  HOBOTO
FapMOHI30BaHOTO 3 €BPONEHCHKHM  TIOHSATTAM

TePMiHy, «KanibpyBaHHs» MOTpeOye pPO3pOOICHHS
HOBOi HOPMATHBHO-TEXHIYHOI 0a3u BIINOBIIHO 110
KOl METPOJIOTiyHi CIyXOW MPOBOAWIM CBOIO
MSUTBHICTE Yy cepi  kamOpyBaHHS _ 3aco0iB
BUMIiPIOBaJIbHOT TEXHIKH. 3riIHO CTarTi 27 3aKoHy
VYkpainn «[Ipo wmerposiorito 1 METpOJOTiuHY
JUSUTBHICTBY [1] KaxiOpyBaHHs 3ac00iB
BUMIPIOBAIBHOI TEXHIKH Ta OQOPMIIEHHS #OT0
pe3ynpTaTiB  TPOBOMATHCS  BIANOBITHO IO
HaI[iOHAJPHUX CTAHIAPTIB, TapMOHI30BaHHX 3
BIJIIOBITHUMH MIXKHAPOJHUMH Ta €BPONEUCHKUMU
CTaHJapTaMH, Ta  JIOKYMEHTIB,  MNPHAHATHX
MDKHApOIHUMH Ta PETiOHATFHUMHE OPraHi3allisiMu 3
MeTposiorii. B AKOCTI HamioHANBHOTO CTaHOAPTY
SAKUH periaMeHTye MeTOAW KamiOpyBaHHS Ta
odopmiieHHs1 pe3ynbraTiB kamiOpysanus € JICTY
ISO/IEC 17025:2006 [3]. BignoBiiHO A0 MyHKTY
5.4.2. ACTY ISO/IEC 17025:2006 [3] nabopaTopis

Ka 3MIACHIOE KaJiOpyBaHHA 3aco0iB
BUMiPIOBAJIBHOI TEXHIKH HOBHHHA
BUKOPUCTOBYBAaTH METOIH HaBeJleHi B

MDKHapOJHUX, PperiOHalbHUX a00 HaIllOHATEHUX
CTaHIapTax.

Buceit/iieHHsi HeBUpilleHUX paHille YaCTHH
3arajgbpHoi mpod6JaemMu.B maHuii yac cramaptu sKi
€ aKTyaJli30BaHUMH Ta TEPUTOPii YKpaiHN HAAIOThH
JUIIE 3arajibHi METOMU KaliOpyBaHHsS Ta OLIHKH
HEBU3HAYEHOCTI  BHMIipIOBaHHS. BincytHnicth
TUTIOBUX METOAWK 3MyIIye Jjabopartopii sKi
akpemurosadi JICTY ISO/IEC 17025:2006 [3]
pO3pO0IATH BJIACHI METOAM KaliOpyBaHHs 3ac00iB
BUMIDIOBA/IbHOI ~ TEXHIKM, sIKi 3HAXONATHCS B
eKcIulyatamii, mo B HpI/IHL[I/IHi nepeadadyeHo
MyHKTOM 5.4.3. JaHoro craHgapry. Ause Taka
CUTyalis Kojiu J1abopaTopis Ha BIAcCHUH PO3CYZ
BUOMpae MeTo/ KaniOpyBaHHs, MOJIEIbHE PIBHAHHS
BUMIDIOBaHHS Ta OIIHIOE CKIQJOBI OIOKETY
HEBH3HAYEHOCTI  NPH3BOJAUTH 10  TOrO, IO
TNOPYIIYETHCS. €AHICTD BUMIPIOBAHHS Ta 3PELITOIO
AKICTh HaJAHUX MOCIYT.

Mera. Meroto JnaHoi cTarTi € po3poOIeHHS
THUTIOBOTO METOAY KasiOpyBaHHS, TOOTO METOAMKH
KaJgiOpyBaHHS HEaBTOMATHUYHHX  3Ba)KyBaJbHHUX
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NpWiajiB, 1O B CBOW 4epry HOJIETIINTh
TPYAOMICTKY ~ po0OTY THX  METPOJIOTIYHUX
MiAPO3IiTIB, SIKi 3A1MCHIOIOTH KaiOpyBaHHS.

Metonuka  KamiOpyBaHHS  HEaBTOMAaTHYHHUX
3BOXYBAJIBHUX TPHIAAIB PO3pOOJIeHA BiIIOBITHO
mo Bumor PMIT 43-2001[4], EA-10/18[5] Tta mae
HACTyHy  CTPYKTypy: cdepa  3acToCcyBaHHS,
KOMIIETeHIIis, BHMOTH O€3MeKH, MiATOTOBKA [0
KaJaiOpyBaHHS, ONMC MpOLECY KaiOpyBaHHs,
00poOKa pe3ysbTaTiB BUMIPIOBAHHS, OLIHIOBAHHS
HEBU3HAYCHOCTI BUMIPIOBAaHHS Ta  CKJIQJAaHHS
OrO/KETy BUMIpIOBaHHS, O(hOPMIICHHS pe3yJIbTaTiB
KaJgiOpyBaHHs, HOpPMaTHBHI IIOCHJIAHHS, TOJJATKH.
Jlana MeToAWKa MOUIMPIOETHCS Ha HEaBTOMATHYHI
3BaXyBallbHI ~ mpwWiaad  (nmaii-Barm), SIK1
Bigmosigarote Bumoram JICTY EN 45501:2007[6],
cepenunoro (III), Bucokoro (II) Ta cnemiamsHOTO(I)
KJIaciB TOYHOCTI, Barl JUIsl CTATUYHOTO 3BayKyBaHHSI
siki Burorosneni sriguo 3 FOCT 29329-92[7].

Ilpu ipoBeeHH] KaniOpyBaHHs TOBUHHI OyTH
JOTpUMAaHi 3araibHi TpaBuia 3 O€3MeKH Ipari
sriggo 'OCT 12.2.003-91[8], a Takox BAMOram
Oesmeky, SKi HaBeJeHI B  EKCIUTyaTallifHUX
JIOKYMEHTaX Ha €TaJloHHE, JOMOMDKHE 00JIaHAHHS.
KomneTenmis yrmoBHOBa)XEHOTO Ha KamiOpyBaHHS
nepcoHary moBUHHA Bimmoimatu Bumoram JCTY
ISO/IEC 17025:2006 [3] myHKT 5.2.

g qac MIPOBEACHHS KamiOpyBaHHS
PEKOMEHIOBAHO JIOTPUMYBATHCH HIDKYE HaBEACHUX
ymoB. TemnepaTypa HaBKOJMIIHBOIO CEPEIOBUIIA
Mae Oyt (20£2)°C - s npunanis
HEaBTOMATUYHUX 3BXKYBAJBHHUX KJacy TOYHOCTI I
Ta (20+5)°C — ans BeixX iHIMX. BigHOCHA BOJIOTICTh
mositpst — (30-80) %.

KaniOpyBaHHs pEKOMEHIYITbCS BUKOHYBATH
3a  crajol  TeMIeparypu  HaBKOJIHMIIHBOTO
cepenoBuma. TemmepaTypa BBaXKaeThCsl CTaJOlo,
AKIIO  PI3HMUS  MDK — KPalHIMH  3HAYECHHAMH
TeMIIeparypH, BlI[Ml‘IeHI/IMI/I i yac KamiOpyBaHHS,
HE TMEPEeBHIUIYE OJHIEI I'ATOI TEMIEPaTypHOro
zuana30Hy TS )_IaHOl Baru, ajie He OuibIne HiK 5 °C
1 IBUIKICTH 3MiHM TEMIEpaTypu HE MEPEeBHILYE
5 °C 3a ronuny.

VY npuMilleHHi, Jie BUKOHYIOTh KaniOpyBaHHS
Bar kiaciB TouHocti [, I, He moBUHHO OyTH
NOBITPSIHUX Ta TEIJIOBUX IIOTOKIB, a TaKOX
BiOpamiii. Barm  xmaciB  Tounocti I, II
PEKOMEHIIy€ThCSI BCTAHOBIIIOBATH Ha 130JbOBaHUX
(dyHIaMeHTax, KpOHINTEHHAX, 3aKpIiUICHHX Ha
HECY4HX CTiHax ad0 MIIHUX J1a00OpaTOPHHUX CTOJIax.

Bara moBuHHa OyTH  MigKIIOYEHA  JI0
€JIEKTPOMEPEXKI Ta BUTPUMAHUKA y BBIMKHEHOMY
cTaHi He MeHIIe HiK 30 XBWIHMH mepe]] MoYyaTkoM
KaJliOpyBaHHS.

I'panyroBanHss Bar KjaciB TOYHOCTI II
MOBUHHO OYyTH BHKOHAHO Oe€3MOCepeiHbO Iepen
npoBeleHHsM  KaniOpyBanHs.  Ilpuctpit  mns
HaMiBaBTOMATUYHOI'O  TPAJyIOBaHHS  ITOBHHEH
BUKOPUCTOBYBAaTHCh OJUH pPa3 Iepei IMOoYaTKoM
kaniOpyBanHs. Baru knacy tounocrti I, sikmo ne
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MOXJINBO, TPalylOTh Iepel KOXKHOI OIEpaLi€ro
KamiOpyBanHa. Bara moBuHHa OyTH HamiitHO
BCTaHOBJIEHA HAa POOOYOMY Micli i BHCTaHOBJIEHA
o piBHIO TOPU30HTAIBHO. [Monoxenus
KOHTPOITIOETHCSI TI0 TOKAa3YUKy PiBHS, Ha KOPIYyCi
Baru.

KanmibpyBanHst Barm CKamaeTbcsi 3 TPHOX
eTaliB: HAaBaHTAXEHHsI BarW €TaJJOHHUMHU TUPSIMHU,
BU3HAYCHHS MOXUOKU a00 Bapiailii moka3siB, OIliHKa
HEBU3HAYCHOCTI TIPHITAIIB. B nporeci
KaniOpyBaHHA Tpeba BUKOPHCTOBYBATH €TAJIOHHI
rupi ski Bigmosimarorh Bumoram JICTY OIML R
111-1:2008 [9]. B nporieci BUMIpIOBaHHS
PEKOMEH/IOBaHO BH3HAYAIOTh:

-TIOBTOPIOBAHICTH ITOKA3iB Bary;

-IIOXUOKH ITOKa31B Baru;

-IIOXUOKH, BUKJIMKAHI eKCIIEHTPUYHICTIO
pO3TallyBaHHs BaHTaXy Ha TIATPOPMI.

BumnpoOyBanHsi Barm Ha MOBTOPIOBaHICTh
MIOKAa3iB CKJIANAE€ThCS 13 MOBTOPHUX HABAHTA)KEHb
Barl B OJHUX 1 THX XK€ yMOBax 1 34YUTyBaHHI
OTpUMaHMX [OKa3iB. BaHTax TO MOXIUBOCTI
MOBUHEH CKJIAJaTUCA 13 ofHiel rupi ( a He Habopy
THpB), Maca sIKoro ckiajae 1/3 HalOiaboi rpaHuii
3BaxyBaHs. [lepen BUNPOOYBaHHAM MOKa3U Baru
BCTaHOBIIOKOTh HA «HYJIb» 1 BHYIKYIOTh JICKUIbKA
CeKyHJ, LI00 MEepEeKOHATHUCh IO HYJbOBI IOKa3u
BIJUTIKOBOTO MPHUCTPOI0 € cTa0uibHUMH. BaHTax
BCTaHOBIIIOIOTh HAa Bary HE MEHIIE ITSITH pasiB.
[Ticns KOKHOTO 3BaKyBaHHS MOTPIOHO MEpEBIpsATH
BCTaHOBJICHHS TIOKa3iB Ha «HYJbY 1 SIKIIO MOTPIOHO
KOpPEKTyBaTH iX. Pe3ynbpTaTi KOXKHOTO 3BayKyBaHHS
3aHOCATH JI0 KYPHAITY MEPBUHHUX JIAHUX.

BusHaueHHS TOXMOKM TIOKa3iB Baru mpu
HABaHT)XEHHI BUKOHYIOTH €TAJIOHHUH TUPAMHU a00
HabopoM rupb. Kinpkicte TOYOK KaiiOpyBaHHS
HEOOXiHO  BHUOWpATH  BUXOASYM 3  yYMOBHU
OXOIUICHHS HUMH BCHOTO [ialla30HY 3Ba)KyBaHH:I
30KpeMa HaliMeHIol rpaHumi 3BaxyBanns (HumI'3),
cepequuu aianasony 3saxysanus (0,5HI'3) Ta
HaiOlnpmoi rpanuui 3BaxysanHs (HI'3), ane
KUJIBKICTb TOYOK KaniOpyBaHHsA He IOBUHHA OyTH
MEHIIIOIO IT’SITH Y BChOMY Jiana3oHi 3BaKyBaHHSI.
KpiMm Toro, 3aMOBHHUK MOXE BCTaHOBHTH
KOHKPETHHH IHTepBaJ KamiOpyBaHHS B Mexax
Jiama3oHy  BUMIpIOBaHHS, a00  BCTaHOBUTH
KOHKPETHI TOYKH KaaiOpyBaHHSI.

Etanonni mpi BCTAHOBIIIOIOT  Ha  Bary
NOYMHAIOYM 13 HaWMEHIIOTO 3HAa4YeHHS MacH 1
3aKiHUYylOYM HaiOinmpmmM. B oxpemux Bumaakax,
00yMOBJICHHX 3aMOBHHKOM MOXKJIMBHHA 3BOPOTHHI
MOPSOK  HaBaHTaxeHHS.  ['mpio  obepexHO
BCTAHOBIIIOKOTh Ha CEPEMHY BAHTXKOIPHAMATBHOT
miathpopMu i BUYIKYIOTh  JEAKMA  4Yac 10
crabinizanii nokasis Bijutikooro npuctporo. [licms
YOro 3YMTYIOTh [OKa3H 1 3aHOCATH JaHI JI0
npotokomy. Jnst Bar 3 un¢poBoO iHAMKALIEIO, SKi
HE MaroTh MPUCTPOIO JUIS BIIOOPaXKEHHS MOKa3iB 13
MEHIIIOO I[IHOIO MMOJIJIKY IIKAIH , I BU3HAYCHHS
MIOKAa3iB Bark J10 iX OKPYIJICHHS BUKOPHCTOBYIOTbH

ISSN 1993-9981 print

MNe 1(36),2016 ISSN 2415-3575 online

TOYKH TIEpeXoay, IO 3IiHCHIOEThCS Tak: 3a
[IEBHOTO HaBaHTakeHHsA L ¢ikcyroTs mokaszm 1.
Honatkosi rupi Macoro 1/10e, e e-11iHa TOBIpOYHOL
MOJIIKA TONAI0Th MOCHIJOBHO IOTH, MOKH TOKa3u
MpUiagy OJHO3HAYHO He 301IbIIAThCS HA OIHY
mominky mmkama  (I/+e). Ilokasm Barm 10
OKpYTJICHHSI, BA3HAYAIOTHCS 32 POPMYIIOL0:
P=I+1/2e-AL (1)
ne AL — maca JIOJaTKOBHUX THpP, BCTAHOBJICHHX Ha
BaHTKOIPHAMAIBHY TIAaT()OpMY BarH.
Busznauenns e(eKTiB, BHKJIMKAHUX
CKCLCHTPUYHICTIO ~ BCTAHOBJICHHA BaHTAXy Ha
w1aTpopMi BUKOHYETHCS ONEPALIERO MOCIIAOBHOTO
BCTAQHOBJICHHS BaHTaXy B PI3HUX MO3HUIIAX Ha
iatopmi, SIK IOKa3aHO Ha PUCYHKY 1.

Pucynok 1 — Cxema po3TaniyBaHHSl €TAJIOHHOL
TUpi miI yac BU3HAYEHHS MOXMOKH
€KCIEHTPMYHOCTi PO3TAllyBAHHSA

Maca BanTaxy nosunaHa oytu 1/3HI3.
O0pobka pe3ynpTaTiB BUMIpIOBaHHS.
[loBTOproBaHicTh i3 N moOkKaziB [ mis naHOi

Macu BaHTaxy L, craHmapTHe  BiIXWICHHS
BHUPAaXOBYETHCS 3a (POPMYIIOHO:
1 n _
S()=|==7 T (;-D? )

ac

- 1<
=<2 (3)

[Toxn0Oxa moka3iB Barv JJisg KOXKHOTO 3HAYEHHS

Macu BUNIPOOYBaJIbHOTO BaHTaXy E CTaHOBHTH:
E=1-m, ()]
ne [—1mokasu Baru;

Mo — 3HAYCHHS MacH E€TaJOHHOT THPI.

Jlng mokasiB Bark, OTPUMAaHHX TPH PI3HUX
MOJIOKCHHSAX BAHTAXKY BHPAXOBYIOTh PI3HHUIIO MiXK
KOHKPETHMM ITOKa30M 1 TIOKa3oM Bard TIpH
ITOJIOXKEHHI BaHTaXYy B TOUI «1»:

Al =1 -1 (5)

excy i
CrinyrounM eranom KaiOpyBaHHs € moOyaoBa
MOJIETBHOTO  PIBHSHHS.  3TiTHO  KEPiBHUIITBA
EA-10/18 ©6azoBa ¢opmyna kamiOpyBaHHA ISt
Baru:

E=1-m, (6)
ne E — noxnbka BUMiproBaHHS;
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| — moka3u Barw, 34nTaHi OTIEPaTOPOM;
My — Maca €TaJToOHHOI THPI.
Tom

u?(E)=u’(1) +u(my) (7)
OriHIOBaHHS CTaHIAPTHUX HEBU3HAYCHOCTCH
BXITHUX BEJINYMH.
IToka3u Baru BUZHAYAIOTHCA SK:

| = IL+5I¢)uuch+5|

ol I, -l ®)
+ excy ~ '0 7 “Voucxp0
ne A yyep — TOTPABKA HA 330KPYIIIEHHS MOKa3iB

HaBaHTAXE€HOI1 Baru;
é],mm — TompaBKa Ha IOBTOPIOBAHICTH
IMOKAa31B Bary;

O ¢y — TIOTIPABKA HA BIUIMB €KCLEHTPUYHOCTI

HaBaHTAXCHHS;
ol oucp0 — MOIPABKA HA 3a0KPYIJICHHS [IOKa3iB
HEHABaHTAXKECHOI Baru;
|y — mOKa3u HEHaBaHTa)KEHOI Baru.

HeBusnauenocTi CKJIAIOBAX
BU3HAYAIOTHCS:

1. HeBu3HauyeHiCTh BUKJIMKAHA 320KPYTIICHHSIM
[I0KA31B HEHABAHTAKEHOI Baru:

u (5' c)ucxpO) = % = % (9)

2. HeBm3HaueHICTh BUKIIMKAHA 320KPYTICHHIM
MOKa31B Baru MPH HaBaHTAKECHHI:

d d

noem

BCIIMYHH

u(al )=——=—7— 10
ouckpL 2 \/§ \/E ( )

ne d — TUCKPEeTHICTh Bi/UTIKY Bary.
3. HeBusHnaueHicTs, MOBsI3aHa 3

MTOBTOPIOBAHICTIO ITOKAa3iB Baru:

u(é]noem)zs(li) (11)
()= |23 0, - (12)

: n-1<""

4. HeBu3HauY€HICTh, BUKIMKAHA €KCLIEHTPUYHICTIO
HABaHTa)KEHHS Baru:

[ -\Alm U
2\/§L€K(JM

— HaWOUIbIIe 32 MOJTyJIeM 3HAYCHHS

u(al (13)

excy ) =

ne ‘AI excy
pi3HUII MI)K MOKay3aMH Bard, NpW pPO3TaIllyBaHHI
BaHTAX Y IICHTPI Ta MOKa3aMH, MPHU PO3TallyBaHHi
BAaHTAXY Y TOUKaX «2», «3», «4» abo «5».
HeBusHauenicTe 3Ha4YeHHS Macu €TaJOHHOI

rupi (Habopy Tvp) BU3HAYAETHCA:
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u?(mg) =u?(dmc) +u? (8mg) +u*(dp) (14)
ae u(dm,) — HEeBU3HAUCHICTh MacH ETATIOHHHUX
THPb;

u(dng) — HEBU3HAYEHICTb, 3yMOBICHA
BIUTUBOM BHUINTOBXYBAJIbHOI CHJIH MOBITPS;
u(dmp) — HEBU3HAYEHICTh, BHUKIIMKAHA

MOXJIMBUM JIpeiihoM Mach eTaJoHHOI THpi 3
MOMEHTY OCTaHHBOTO KaJliOpyBaHHSI.
Hesusnauenocti CKJIaJIOBUX
BU3HAYAIOTHCSL:
1. HeBu3HAaYEHICTh MacH €TaJIOHHOI THPI:

u(ome) == (15)

ne U — posumpena HeBI/I3Ha‘-IeHICTb CTATIOHHUX
TUPb 3 CBIiOITBA PO KaTiOpyBaHHS;
k— koedimient oxoruteHns ( kK=2).

BCIINYHH

2. HeBwm3HaueHiCTh, 3yMOBIIEHA BIUTHBOM
BUIITOBXYBAJIbHOI CHUJIM TIOBITPSL:
mpe

u(omg) = P (16)

443
Jile Mpe — HaiOIbIle TOMYCTUME BiIXHICHHS Macu
st etasioHHoi rupi (3rimno ACTY OIML R 111-
1:2008 [9]).

3. HeBusHayeHiCTh, BHUKJIMKAHA MOXKIUBUM

npeiipoM Macu eTalOHHOI THpPI 3 MOMEHTY
OCTaHHBOTO KaJTiOpyBaHHS:
mpe
u(dmp) = (17)

33
Jie Mpe — HaiOLIbIIe TOMYCTHME BIAXHMIICHHS Macu
st etasoHoi rupi (3rimao JACTY OIML R 111-
1:2008 [9]).

Bcei posrnsHyTi BXiIHI BETMYHMHH MK COOOIO
HE € KOpelnbOBaHMMH. TOMYy 3Ha4eHHS BCIX
KoeillieHTiB BILTUBY piBHI 1.

Cymapny CTaHAAPTHY HEBHU3HAYCHICTh
BUMIPIOBAaHHS MacH OLiHMMO BUXOJ4H 3 popMyin
JUTS. HEKOPETIbOBAaHHUX BX1JHUX BEJIWYHH:

UE = /u” @, -u”

U(E) = Ju? () + uZ (amg) +U? (0Mp) + U (I pyepo) +)

+ \/UZ (é] ()MCKpL) + U2 (é] nogm) +u 2 (é] excy )

(18)

Posmmmpeny HeBusHawenictb g p=0,95
OIIHMMO 32 POPMYIIOO: R
UE =k-u€_ (20)

ne k — xoediieHt oxoruteHHs ( Ui piBHS JAOBipH
0,95 mpuitmaemo k=2,0).
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BUCHOBKH

Buxonsum 3 BHINE BHKIAICHOTO Marepiaimy
MOYKHa 3pOOHTH HACTYITHIH BUCHOBKH:

— 3 HaOpaHHSIM 4YMHHOCTI HOBOI pemaKiii
3akoHy 3akoHy VYkpaiam «lIpo wmertpomorito i
METpPOJIOTIYHY MisTpHICTHY [1] Ta B  sIKOCTI
HarioHanpHOrOo  ctaHmapry JACTY  ISO/IEC
17025:2006 [3] rapMoHi3ye HOHSTTS KaaiOpyBaHHS.
BiamoBigHO 10 BUMOI JIaHUX HOPMAaTHBHUX
JMIOKYMEHTIB  9YiTKO BH3HAYAETHCSI MOXKIUBICTh
BUKOPHCTaHHS PO30JICHUX JTa0OPaTOPEI0 METOIiB
KamiOpyBaHHA 3aCO0iB BUMIPIOBAIILHOI TEXHIKU Y
pasi BiACYTHOCTI MIKHApPOJHHX, pErioHaJbHUX 200
HaI[IOHAJIbHUX CTAHJAPTIB;

— po3poOKa THUTIOBOI METOAMKH KaJiOpyBaHHS
HEaBTOMATUYHHUX 3BAXYBAJbHUX TPHIAAIB  Ha

MAHHOMY  eTalli  TapMOHi3amii  €BPOINEHCHKUX
CTaHJApTIB  BHMara€ HAyKOBO-  TEXHIYHOTO
OOrpyHTYBaHHS, OCKIITbKH BUKOPHUCTAHHS

PO3pOOIEHNX JTabopaTOPi€r0 METOJIIB KaliOpyBaHs
HpU3BE/IE JI0 MOPYIICHHS €JHOCTI BUMIPIOBaHHSI.

— OCHOBOIO JISI  PO3POOKH  METOIVKH
KaJIiOpyBaHHS € BU3HAYCHHS MOJICJIbHOTO PiBHIHHS
BUMIpIOBaHHS Ta OI0/PKETY HEBU3HAYEHOCTI,

BigcyTHicTe HamiOHaJbHUX CTaHOApPTIB 3
KagiOpyBaHHS  KOHKPETHHX  TUOIB  3aco0iB
BUMIpIOBaJIbHOI BU3HAUAE AKTYaIbHICTh IPOOIEMHU
PO3pOOKHU THITOBUX METOJIIB KalxiOpyBaHHS 3ac00iB
BUMIPIOBaIIBHOT TEXHIKH B TOMY qucIi
HEaBTOMATUYHUX 3BAXKYBAIBHUX MPHUIIA/IiB.
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