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BCTY ISOITS 14253-2:2006
HAUIOHANBLHWA BCTYN

Lleit ctangapT e ToToxMHUI Nepeknag ISO/TS 14253-2:1999 Geometrical Product Specifications (GPS) —
Inspection by measurement of workpieces and measuring equipment — Part 2: Guide to the estimation of
uncertainty in GPS measurement, in calibration of measuring equipment and in product verification (Bumoru
00 reoMeTpu4HuX posmipis Bupobis. MepeBsipka suMiproBaHHAM poboyux 3pa3kis Ta 3acobis BMMIpOBaNbHOI
TexHik1. HacTuHa 2. PekoMeHAaUil 3 OUiHIOBaHHSA HEBU3HA4YEHOCTI BUMIDIB reoMeTpyiHuX po3mipis BupobGis,
KaniopysaHHs 3acobis BUMIPIOBaNbHOT TEXHIKM Ta KOHTPOMO BUpoGis).

TexHiqHWUA KOMITET, BignosigansHUA 3a uer ctaraapt, — TK 63 «3aransHi HopMu | npasrna aepxasHol
cuctemu 3abesneqenHs eqHOCTI BUMIPIOBAHLY.

CrasaapT MiCTUTL BUMOrY, sk BigNoBIAaTL YAHHOMY 3aKoHOgaBCTRY Yrpainu.

Tepmid «kanibpysaHHs» B LLOMY CTasAapTi NOTPIOHO 3acTocosysaTk BignosigHo Ao 3akoHy Ykpaitu «po
MeTponorito Ta meTponorivHy gisneHicTe» Ne 113/98-BP B pepaxiyii Ne 1765-1V sig 15.06.2004.

[o cTaHpgapTy BHeCeHOo Taki pefakujinHi sminu:

— CnoBa «LA TexHiYHa BUMOra» 3aMiHeHo Ha «Uer CTaH[apTy;

— CTPYKTYpPHI eneMeHT cTaHaapTy: « TUTYNbHUA apkyw», «epeamosy», «3MicT», «HauioHanbHuit
BCTYN», Nepwly CTOPiHKY, « TepMiHU Ta BU3HA4YeHHA NOHATLY | «BibniorpadivHi aaHi» — odopmneHo 3rigHo
3 BAMOraMu HauioHanbHO! cTangapTusauii Ykpainu;

— 3 «MepeamoBsn» Ta «Betyny» Ao ISO/TS 14253-2 y yeit «HauioHansHuUi BCTyn» y38T0 Te, WO 6e3no-
cepefiHbO CTOCYETHLCA LbOro CTaHAapTy,

— A0 poaginy 2 «HopmaTueHi nocunaHHa» Ta 8o «bibniorpacii» gonyyeHo «HauioHanbHi NOACHeHHNAY,
a o gopatka C — «HauioHanbHy NpUMITKy », BUGiNeHi B TEKCTi paMKO0;

— NO3HaKM OANHNLb BUMIPIOBaHHA (hi3UYHNX BeNWKH BIigNoBIAaloTe cepil craHgaptis ACTY 3651-97
Mertponoris. OguHuLi isnyHUX BENUYMUH;

— BYNpPaBnNeHo NOMUNKK opuriHany:

o posginy 2 «HopmartusHi nocunanHa» gonyveto 1ISO 3650, Ha skui € nocunanHa y B.3.6.1;

y 7.1 foAaako HoMep dopmynu «(4)»;

y 8.2.2 nocunaxHs Ha Tadnuuio 1 3amiHeHo nocunaxHam Ha Tadnuyio 2.

y 8.2.2 y Tabnudi 2 «< 10» 3amiHeHo Ha «= 10»;

y 8.7 y cbopmyni (19) «X;» 3aMiHeHO Ha «X) »;

Y 9.2 «Hynb (TovKka 7)» 3amiHeHO Ha «Hynb (TouKa 7)»;

y B.2.5.1 B onuci cknagruka HEBU3HAYEHOCTi Uyp NO3HAKY « MPEy:» 3amiHeHO HA «MPEye»;

y B.2.5.5 y Tabnuui B.3 ana cknagHuka «MikpOMETP — NNOWMWHHICT 2» NO3HAKY <Um» 3aMIHEHO Ha «Uue»,

y B.3.6.4 y ronosui Tabnuui B.5 (y 4-i i 5-7 konoHkax) oanHuLi BUMIPIOBAHHA MPaHNYHOrO BigXuUsy nomi-
HAHO MiCLAMU;

y B.5.5.3 pesynstar o64yncneHHs BUHECEHO 3-Mif 3HaKa KBagpaTHOro KOPeHs:;

y B.6.1 «a = 1,1 MkM/100 MM/°C» 3aMiHeHo Ha «o = 1,1 MkM/(100 MM - °C)»;

y C.5.1 B oB41CNeHHi CKNagHNKa HeBU3HAYEHOCT] Uir MO3HAKY «Uin» 3aMIHEHO Ha KUIRY;

— [ony4eHo HauioHanbHWA aoaatok HA,

Jopatku A, B, C, D, HA — posigkosi.

ISO 14253 cknapaeTbCa 3 TakMx YacTuH, AKi MaIOTb 3aranbHy Ha3sy « BuMoru 4o reoMeTpuyHmX poamipis
supobis. MNepesipka BUMipIOBaHHSIM poBounx 3paskis Ta 3acobis BUMIPIOBANLHOT TEXHIKNA»:

—Yactuna 1. Mpasvna NpUAHRTTA PillieHb WOAO 8iANOBIAHOCTI UM HEBIANOBIAHOCTI TEXHIMHUM yMOBaM;

— Yactuna 2. PekomeHaauil 3 OLjiHIOBAHHA HEBU3HAYEHOCTI BUMIpPIB reoMeTpu4HUX po3mipis BupoBis,
kanibpysaHHs 3acobis suMiploBanbHOT TEXHIKK Ta KORTPONo BupoGis;

— YactuHa 3. Pexomergauil WoA0 AOCATHEHHA Y3rOQKEHOCTI CTOCOBHO 3asaBneHol HeBu3Ha4eHoCTi
BUMIDIOBaHHSA.

Liei cTaHgapT € ocobGnvBo BAXUBUM ANS CUCTEM rapaHTyBaHHA AKOCTi 3rigHo 3 ISO 9000, ae noTpibHo
3HaTW HeBU3HAYEHICTb BUMIpIOBarb (Hanpuknag, 3rigHo 34.11.1,4.11.2 a) 1 4.11.2 b) ISO 9001.:1994).

Y ubOMYy CT2HOAPTi € NOCUNAHHA Ha MbKHapoaHI cTaHaapTu ISO 4288:1996, ISO 8001:1994, 1ISO 5004-1:1994
(Hose BuaaHHs 1ISO 9004:2000) Ta ISO 14660-1:1999, siKi npuitHATO B YkpalHi SK HauioHanbHi crangapT. Ix
nepenik HaBegeHo B HauioHansHOMY foaatky HA. PelwTy ctanaapTie, Ha Aki € NocurnaHHs B LbOMY CTaHAapTi,
B YKpaiHi He BNPOBagKeHO, | YUHHUX 3aMiCTb HUX AOKYMeHTIB HeMae. Korlii HopMaTMBHUX JOKYMEHTIB, Ha Ak
€ NOCUNAaHHSA B LUbOMY CTaHAAPTI, MOXHa OTpuMaTy 8 [onoBHOMY POHAI HOPMATUBHUX AOKYMEHTIB.

v
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U3MEpPUTENLHOR TEXHUKW N KOHTPONSA u3aenuit

GEOMETRICAL PRODUCT SPECIFICATIONS
INSPECTION BY MEASUREMENT OF WORKPIECES
AND MEASURING EQUIPMENT
Part 2. Guide to the estimation of uncertainty

in geometrical product specifications measurement,
in calibration of measuring equipment and in product verification

YuHuuit Big 2007-10-01

1 COEPA 3ACTOCYBAHHA

Lle# crangapT ycTaHosNtoe pekomeHaauil WoAo 3acTocyBaHHA «HacTaHgau WoAo ouiHIoBaHHA HeBU-
3Ha4eHOoCTi BUMiptoBaHHSA» (gani no Tekcty — GUM) y npomucnoBocTi npu kanidpysaxki (BUMipioBaHHI)
etanoHris abo 3acobiB BUMIPIOBANLHOT TEXHIKW B rany3i reoMeTpU4HuUX poaMipis Bupo6is Ta BUMIPIOBaHHI
XapakTepuCTUK poBounx 3paskis reoMeTpudHUX po3mipis Bupobis. MeToto UbOro CTaHAapPTY € NOWUPEHHS
NoBHOT iHbopmaLii Npo Te, AKUM CNOCcOGOM AOCAITU HeBuU3HaYeHoCTi Ta 3abeaneunTy 6asy Ana MixHapon-
HWX 3BipeHb Pe3ynbTatiB BUMIPIOBaHHSA Ta IXHIX HeBU3HaYeHOCTeW (BIGHOCUHN MX CoXuBaYeM i nocradars-
HUAKOM).

Lleit cTaH4apT 3acTOCOBYHOTh AK NpoaosxeHHs 1SO 14253-1. Llei ctanaapT Ta ISO 14253-1 € xopuc-
HAMUK ANA BCiX TeXHIYHUX yHKUIR koMnaHii Ans iHTepnpeTauii XxapakTepucTuk reoMeTpu4HuxX posmipis
B1poGiB (Hanpuknag, XxapakTepucTUK AonyCTUMUX Bigxunis po6o4unx 3paskis i 3Ha4eHb MakcManbHo Jonyc-
TUMnX noxvbok (MPE) ans MeTponoriYHux xapakrepucTuk 3acobis BUMIpOBanbHOT TEXHIKK).

Llei ctaHpgapT nogae MeToguKy KepyBaHHs HesuaHadeHicTio (PUMA), sika hakTuiHo nosToproe meTo-
AWKy, OCHOBaHY Ha GUM, aAns OUiHIOBaHHA HEBU3HAYEHOCTi BUMIpIOBaHHS 6e3 3MiHW OCHOBHUX NpUHUMNRIB
GUM. Lo meToanky npuaHadeHo, B OCHOBHOMY, ANSA OUIHIOBAHHA HEBU3HAYEHOCTI BUMIPIOBAHHA i BU-
3HaYaHHS TBEPAXKEHb HEBU3HAYEHOCTI ANs

— OKPEeMUX Pe3ynLTaTIB BUMIDIOBaHHA,

BuaauHa odidinHe
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— 3BipeHHsA ABoX abo Ginblue pe3ynsTaTis BUMIPIOBaHHS,

— 3BipeHHs pesynbTaTis BUMiploBaHHS — 0AHOTO YK Ginbuie pobounx 3paskis 41 3paskis 3acobis eu-
MipOBaNbHOI TEXHIKW — i3 HaBeAEHUMM XapaKTepucTukamy (Hanpuknag, MakCuManbHi 4ONYCTUMI NOXNMBKK
(MPE) g1t METPOOrivYHNX XapakTepucT1K BUMIpIOBaNbHOro Npunajy Yv etanoxa Ta AoNyCTUMI rpaHuui xa-
pakTepucTukM pobovoro 3paska Tolwo), Wob nigreepanTy BiANOBIQHICTL YK HEBIANOBIAHICTE BUMOraMm.

Llen itepauintHnina MeToa r'pyHTYETHCS, B OCHOBHOMY, Ha cTpaTeril BepxHbol rpaHuLli, TobTo nepeoui-
HiOBaHHI HEBN3HAYEHOCTI Ha BCIX PIBHAX, ane 3 NOBTOPHUM KOHTPONEM, WO AOCArAETCA NEPLOLHIOBEHHAM.
Llinbose nepeoujiHiosaHHs i He HEAOOUIHIOBaHHA HeobxigHi AnA 3anobiraHHs HenpasvNbHOMY PilLIEHH!O, OC-
HOBaHOMY Ha peayneTartax BMipiosaHHs. MNosTopHe nepeouiHioBaHHA TpeGa KOHTPONBATY, 3BAXKAKHN Ha
EKOHOMIYHI NoKasHNKA.

Liert iTepauinHuii meTos € iHCTPYMeHTOM MakcuMmisaLii Aoxody Ta MiHiMizauil BapTocTi pobiT y meTpo-
noriyHiA AiANbHOCTI KOMNaHii. ITepauiinui MeToa/MeTOQMKa € @KOHOMIMHO CaMoperynboBaHUM(-0t0)
i € IHCTPYMEHTOM ANA 3MiHU/3MEHLLISHHSA HaaBHOT HEBU3HAYEHOCT BUMIPIOBAHHA ANA 3MEHUWEeHHS BapTOCTi
B MeTponoril (BMpoSHuyTei). lrepauifinnit meTog pobutb MOXNNBUM KOMMPOMIC MiXK PUIUKOM, 3yCUNNAM
i BAPTICTIO B OUiHIOBaHHI HeBU3Ha4YeHOoCTi Ta GroaxerTi.

2 HOPMATUBHI NOCUNTAHHA

HasepgeHi HUXx4e HOpMaTUBHI LOKYMEHTU MICTATH MOMNOXEHHS, AKi Yepe3 NOCUNaHHA B LLbOMY TEKCTi
€ NONOXEHHAMU LbOro CTaHAapTy. Y pasi AaToBaHUX NocunaHb He 3acTocoBYIOTh Nybnikauil, aki nignsara-
10Tb Nepernany 4n sHeceHHo amid. OgHak yuacHukam yrog, 6asosaHux Ha LbOMYy CTaHAaPTi, peKOMEeHS0-
BaHO 3aCTOCOBYBaTY HAWMi3HILLI BUAAHHS HaBeASHUX HNKYE HOPMATUBHUX AOKYMEHTIB. Y pasi HegaTtosaHvX
nocunaxb Tpeba KopucTyBaTUCA HAWHOBILLIUM BUAAHHAM fokymeHTiB. Yneru IEC Ta ISO BnopARKoBytoTh Ka-
TanorM YMHHUX MXXKHapOAHWX CTaHAapTiB.

ISO 1:1975 Standard reference temperature for industrial length measurements

1SO 3650:1998 Geometrical Product Specifications (GPS) — Length standards — Gaude blocks

ISO 4288:1996 Geometrical Product Specifications (GPS) — Surface texture: Profile method — Rules
and procedures for the assessment of surface texture )

1ISO 9001:1994 Quality systems — Model for quality systems in design, development, production,
installation and servicing

ISO 9004-1:1994 Quality management and quality system elements — Part 1: Guidelines

ISO 14253-1:1998 Geometrical Product Specification (GPS) — Inspection by measurement of
workpieces and measuring instruments — Part 1: Decision rules for proving conformance or non-
conformance with specifications

ISO 14253-3" Geometrical Product Specification (GPS) — Inspection by measurement of workpieces
and measuring instruments — Part 3: Procedures for evaluating the integrity of uncertainty of measurement
values

ISO 14660-1:1999 Geometrical Product Specification (GPS) — Geometric features — Part 1: General
terms and definitions

Guide to the expression of uncertainty in measurement (GUM). BIPM, IEC, IFCC, ISO, IUPAC, IUPAP,
OIML, 1st edition, 1995

International Vocabulary of Basic and General Terms in Metrology (VIM). BIPM, |EC, IFCC, ISO, IUPAC,
IUPAP, OIML, 2nd edition, 1993.

HALIOHAJTBHE NOACHEHHA

1SO 1:1975 TemnepaTypa cTaHgapTHa ANS NPOMUCNOBOrO BUMIPIOBAHHS SOBXWHM

SO 3650:1998 Bumoru 4o reoMeTpUYHUX poamipis Bupobis. ETanoHn gosxuHu. KiHuesi Mipu

1SO 4288:1996 Bumoru Ao reoMeTpuyHMX poaMipis Bupobis. CTpykTypa nosepxHi: npodinbHui meToa.
[Mpasuna Ta METOAMKN OUIHIOBAHHSR CTPYKTYPW NOBEPXHi

SO 9001:1994 Cuctemu skocTi. Mogens ans cucTeM AKOCTI NiR 4ac NPOeKTYBaHHS, YAOCKOHANEHHS,
BUPOBHKLTBA, yNpoBamKeHH: N 06CnyrosyBaHHs

ISO 9004-1:1994 YnpasniHHA AKICTIO Ta ENeMeHTN cucTemn AkocTt. YacTura 1. Hactanosu

" Byae BuaaHo.
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ISO 14253-1:1998 Bumoru ao reometpuyHux posmipis BupoGis. Mepesipka BUMiptoBaHHAM poGoumnx
3paskis Ta 3acobis BUMIpOBanbHOI TexHiku. YacTuHa 1. Mpasuna npuitHATTA pilueHb LWoAo BiANOBIQHOCTI
41 HeBigNoBIAHOCTI TEXHIMHUM yMoBam

1SO 14253-3 Bumoru fo reomeTpuyHUX poamipis Bupobis. MNepesipka sumMiproBaHHAM poBodnx 3paskis
Ta 3acobiB BuMipiosanbHoOl TexHikn. YacTuHa 3. PekomeHgauil WoA0 y3rogKeHoCTi 3aaBneHol HeBu3Ha-
YEeHOCTi BUMIpHOBAHHS

ISO 14660-1:1999 Bumoru o reoMeTpuyHUX poamipis Bupobis. [eoMeTpuYHi xapakTepucTnku. Hac-
TuHa 1. OCHOBHI TepMiHU Ta BU3HAYEHHSA NOHATL

HacTtaHoBa Wwoz0 ouiHioBaHHA HeBU3HaYeHoCTi BumipiosaHHa (GUM). BIPM, IEC, IFCC, ISO, IUPAC,
IUPAP, OIML, 1-e BuganHa, 1995

MixHapogHuit cnosHuk 6a3oBUX | OCHOBHUX TepMmiHiB y meTponorii (VIM). BIPM, IEC, IFCC, ISO,
IUPAC, IUPAP, OIML, 2-e suaaHHs, 1993,

3 TEPMIHU TA BUSHAYEHHSA NOHATbL

AnA uinei usoro cTaHAapTy BXUTO TEPMIHW Ta BUSHAYEHHA NOKATH 3rigHo 3 ISO 14253-1, SO 14660-1,
VIM, GUM, a Takox HaBefeHi Hukue.

3.1 Monenb YOPHOro fWKKa ANa oUiHIOBaHHA HeBU3HauveHocTl (black box model for uncertainty
estimation)

Metoa/moperb ANs OUIHIOBAHHA HEBU3HAYEHOCTI, ¥ AKIN BUXIAHE 3HAYEHHS BUMIDIOBAHHA BUPaKEHO
y Tili camid ofguHuLi, fK i BXigHE (CTUMYNSALUiA), Ha BigAMiHY Bif BUMIDIOBAHHSA iHWWUX BENUYUH, KOTPI (PyHK-
UioHanbHO 3anexarb Big BUMIpIOBaHOT BENUYUHN.

Mpumirtka 1. Y moaeni YOPHOro AwMKa, NoAaHoT y UboMy CTaHAapTi, CKNAagHWUKY HEBM3HAYEHOCTI NPUAMAIOTb agUTUBHUMM, BNNUBHI
BENUYUHMA TPAHCHOPMYIOTb B OAMHULIO BUMIPIOBAHOT BeNMUMHM Ta koediuieHTH YyTRnMBOCTI KopisHIOTS 1.

Mpumirka 2. Y GinbwocTi BUNAAKIB KOMMAESKCHUA METO/ BUMIDIOBAHHA MOXEe BUrNAAATH, K OAUH NPOCTUA YOPHUA AWMK 3i CTUMY-
nAUieo BCepPeaUHi | pe3ynsTaToM Ha BUXOAI LbOro YOpHOro AWMKA. FAKLIO BIAKPUTI HOPHMUIA ALLWK, TO MOXKE BUSBUTUCS, LLO BiH CKNARAETLCA
3 KINLKOX MEHLUMX YOPHUX AWMKI8 i/4K KINbKOX IPO30pUX ALLUKIB.

Mpumitka 3. MeToA OLHIOBAHHA HEBU3HAYEHOCTI BUKOPUCTOBYE METOA HOPHOO ALLKKA, HABITh AKWO Lie HeoBXiaHO ANR A0AATKOBUX
BMMiplOBaHb, Wo6 BUIHAYNTY 3HAYEHHS BNNUBHUX BENUYUH ANA BHECEHHA BiAﬂOBiAHMX nonpasok

3.2 Mmogenb Npo30oporo siliuka ANR oUiHIOBAHHA HeBKU3IHaueHocTi (transparent box model for
uncertainty estimation)

Metoa/mopens AnA OUiHIOBaHHA HeBU3HAYEHOCT], ¥ AKIA 3HAYEHHA BUMIPIOBAHOT BENUYUHU OAEPXYIOTh
BUMIpIOBaHHAM iHLIMX BENUYUH, DYHKLINHO 3aneXHWUX Bif BUMIPIOBAHOT BEMUYUHN

3.3 3aBpaHHA BUMIPIOBaHHA (measuring task)
KinbkicHe BAU3Ha4aHHs BUMipOBAHOT BENWUYWHM BiANOBIAHO A0 AOro BU3Ha4YeHHs

3.4 ocHOBHe 3aBAaHHR BUMIPIOBaHHA (OCHOBHe BUMIpIOBaHHA) (basic measurement task (basic
measurement))

3aBAaHHA BUMipIOBaHHS, sike ogHe abo 3 iHwumu hopMye OCHOBY ANA OUIHIOBaHHA CKNaaHituMX xapak-
TepUCTUK pOBOYOro 3paska Yu 3acobis BUMIpIOBanNbHOT TEXHIKU.

MNpumitka. MpuUknagn 0CHOBHOrO BUMIPIOBAHHA:

a) oaHe 3 KinbKox iHAMBIAYanbHNUX BUMIPIOBaHb BIAXMNTY BiA NPRMONIHIWHOCTI XapakTepucTuku poBoyoro 3paska;

b) oaHe 3 iHaMBIAYanbHUX BUMIDIOBaHb NOXUGKM NOKaly MikpoMeTpa Mig Yac BUMIDIOBAHHA Aiana3oHy noxubky nokasy

3.5 3aranbHe 3aBAaHHA BUMIpIoBaHHA (overall measurement task)

CknafHe 3aBAaHHs BUMIPIOBaHHS, oUiHeHe Ha OCHOBI KiIbKOX, MOMXJTUBO PiSHWUX, OCHOBHMWX BUMIPIOBAHD.

Mpumitka. Mpuknagamu 3aranbHoOro 3aBAaHHA BUMIDIOBAHHA €:

a) BUMIpIOBaHHA NPAMONIHINHOCTI xapakrepuctuku pobovoro 3paka;

b) aiana3sox noxubku nokaly mikpometpa

3.6 poawnpeHa HeBU3Ha4YeHICTL (BUMIpPOBaAHHR) (expanded uncertainty (of a measurement)); U

(3.16 ISO 14253-1i2.3.5 GUM)

Mpumitka. U (senuka nitepa) 3aBXau € NO3IHAKOI0 po3WMpeHot HEeBUIHANEHOCTI BUMIDIOBaHHS

3.7 icTuHHa HeBu3HaveHicTb (frue uncertainty); Ua

HesusHayeHicTb BUMipioBaHHS, Wo Gyge oTpUMaHa 3a igeansHoro ouiHIoBaHHA HEBU3HAYEHOCTI.
MpumiTka 1. ICTUHHI HEBU3HAYEHOCTI € HEBU3HAMEHUMU 32 CBOEIO NPUPOA0IO.
Mpumitka 2. [ius. Takox 8.8
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3.8 yMOBHO icCTMHHA HeBu3Ha4deHicTb — GUM HeBu3HaveHicTb (conventional true uncertainty —
GUM uncertainty); U
HesuaHaueHicTs BUMIpIOBAHHS, OLUiHIOBaHA LiNKOM BigNoBiAHO A0 AoknagHiwol meToaukn GUM.

Npumitka 1. YMOBHO iCTMHHA HEBU3HAYEHICTD BUMIPIOBAHHA MOXe BIAPISHATUCA Bij HEBM3HAYEHOCTI BUMIPIOBAHHSA, OuiHeHo! BiAMO-
BiAHO A0 UbOrO CTaHZapTy.
MNpuwmirka 2. [lus. Takox 8.8

3.9 anpokcuMmoBaHa HeBU3HaveHiCTb (approximated uncertainty); Ugy
HesuaHadyeHiCTb BUMIpIOBaHHA, OUIHIOBaHA 33 CIIPOWEHO iITEPaLIIRHOI METOZUKO.

Tpumirka 1. IHgekc N nokasye, wo UgyouiHiooTs nig itepayiiium Homepom N. Moanaky Uz MOXHa BuKopucToBYBaTH €3 irepadliin-
HOTO HOMEpPa, RKWO 3HATU ROro He BaXMBO.

Mpuwmirxa 2. fus. Takox 8.8

3.10 yinboBa HeBU3HaUeHiCTL (ANA BUMiIpIOBAHHA uu kaniGpysaHun) (farget uncertainty (for
a measurement or calibration)); U;
HeBu3HauYeHiCTh, BU3Ha4eHa sik onTuManbHa Ans BiANOBIQHOro 3aBaaHHA BUMIPIOBAHHS.

Mpumirka 1. LjinboBa HeBU3HAYEHICTL € PEIYNBTATOM KEPYBAHHA PilLIEHHAM, um OXOMMIOE, HAMPUKNAZA, NPOEKTYBAHHA, BUPOBHALTBO,
rapaHTYBaHHA AKOCTI, 06CNYroByBaHHA, MaPKETHHT, NPoaax | MoWMpeHHs.

Mpumitka 2. Linsosy HesnHaveHiCTh BU3HAYAIOTL (ONTUMIZYIOTL) 3 YpaxXyBaHHAM XapaKTEPUCTUKK (A0MYCTUMA Y MaKCUManNbHO
Aonyctuma noxubka (MPE)), 3 ypaxyBaHHsM NpoLiecy CRPUAHATIUBOCTI, BAPTOCTI, KPUTUYHOCTI | BUMOTr 3rigHo 3 4.11.1, 4.11.2 ISO 8001,
13.1 iSO 9004-1 1 1SO 14253-1.

Mpumsirka 3. Aue. Takox 8.8

3.11 HeoOxinHa HeBU3HaAYeHicTb BUMiploBaHus (required uncertainty of measurement); Us
HeBuaHaueHicTs, HeobxigHa ANs BIANOSIAHOro NpoLecy BUMIPIOBAHHA Y/ 3aBAaHHS.
Mpumitka. Jus. Takox 6.2, HeobxiaHy HeBUIHAUEHICTL MOXe BCTAHOBMNIOBATU, HAMPUKNAZ, 3aMOBHUK

3.12 kepyBaHHa HeBu3HaveHicTIO (Uncertainty management)
KepyBaHHA NPpUAHATHOK METOAUKOK BUMIPIOBAHHS BigNOBiAHO 40 BUMOT 3aBAaHHA BUMIPIOBAHHA Ta
UinboBOT HEBU3HAYEHOCTI 3 BUKOPUCTOBYBAHHAM TEeXHIKU CKafaHHsa OrogxKeTy HeBU3HAYEHOCTi

3.13 Giopxer HeBu3HaveHocTi (ANA BuMiploBaHHA Yu KaniGpysaHHA) (uncertainty budget (for
a measurement or calibration))

dopMynoBaHHS, WO NiACYMOBYE OUIHIOBAHHA CKNAAHMKIB HEBU3HAYEHOCTI, AKI BXOAATL A0 HEBU3HA-
YEHOCTi pe3ynsTaTy BUMIpIHOBaHHSI.

Mpumirka 1. HesnsHaueHICTb pe3ynsTaTy BUMIPIOBAHHA € HEABO3HAYHO, KON BUSHAYEHO METOAUKY BUMIPIOBAHHA (0XONNIoIOHM
06’eKT BUMIpIOBAHHA, BUMIPIOBaHY BeNU4NHY, METO4 | YMOBY BUMIPIOBAHHS).

Mpumirka 2. TepMiH «GI0AXET» BAKOPUCTORYIOTb AMA NPUIHAYEHHA YUCNOBUX 3HA4YEHb CKNaAHWKAM HeBU3HAYeHOoCTI, Ix 06'eaHaHHA
Ta PO3WUPEHHA Ha NIACTABI METOANKN BUMIPIOBAHHA, YMOB BNMIPIOBAHHA | npuatywieHs

3.14 Hocin HeBu3HaveHocTi (uncertainty contributor); xx

[xepeno HeBM3HaYEHOCTI BUMIPIOBAHHS ANS NpoLecy BUMIpIOBaHHS

3.15 rpaHnuHe 3HaYeHHR (rpaHUUA Bigxunis) Ana HociA HeBu3RnaverocTi (limit value (variation
limit) for an uncertainty contributor); a,
ABContoTHE 3HaYeHHs eKCTpeMarnbHOl BeNUUMHU (BENUYKH) HOCIA HEBU3HAYEHOCTI XX

3.16 cknagHuk Hesu3Ha4YeHocTi (uncertainty component); u,,
CtaHgapTHa HEBU3HAUYEHICTb HOCIS HEBU3HAYEHOCTI XX.

MNpuwmirka. Itepauiiinil MeToa BUKOPUCTOBYE NNAHYBAHHA Uy ANA BCIX cKMagHuKiB HeBUaHAYEHOCTI. Lie He 36iraeTbca 3 YMHHOWO
sepcieio GUM, wo iHoAi 3acTocoBye NNaHYBAHHS Sy ANA HEBU3HAYEHOCTi CKNAAHMKIB, OLiHEHWUX 3a TUMOM A, i NNAHYBAHHA Uk ANA HEBU-
3HAYEHOCTI CKNaaHuKiB, ouiHeHuX 3a Tunom B

3.17 snanBHa BenuuyuHa BumMmipoBanbHoro npunapay (influence quantity of a measurement
instrument)

XapaxrepucTvka BMMiptoBansHoro npunagy, Wo enNBac Ha pesynstar BUMIpBaHHS, NPoBeaeHoro Ha
UboMy npunagi

3.18 ennusHa Benuuuta po6oyvoro apasxa (influence quantity of a workpiece)
XapakrepucTika poBo4oro 3paska, Wo BNAMBae Ha pesynLTaT BUMIPIOBAHHSA, BUKOHAHOIO Ha LbOMY
po6odomy 3pasky.
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4 MO3HAKU

Y Tabnuui 1 HaBeAeHO OCHOBHI NO3HAKK, AKi BUKOPUCTAHO B LibOMY CTaHAAPTI.
Tabnuusa 1 — OcHOBHI NO3HaKK

Noaxaka Onuc sHavenHs
a MpaHu4He 3Ha4eHHs po3noginy
Qx FpaHu4He 3Ha4eHHA noxubkn Yn HEBU3HAYEHOCTI HOCIA (B OQUHNLAX pe3ynbTaTy BUMIPIOBAHHS,
BUMIPIOBAHOT BENIUUUHMY)
8%y MpaHu4He 3HaYeHHs NOXMBKN YU HEBU3HAYEHOCTI HOCIR (B OQUHULAX BNAUBHOT BENUYUHY)
a NiHinHWA KoediyieHT TeMnepaTypHOro po3LWUPEHHS
b KoedilieHT nepeTBopeHHA 3 8, B Uy
Cc Monpaeka (3Ha4eHHRA)
d Po3ginbra 3paTHiCTb 3ac0o0y BUMiploBanbHOT TexHiku
E Mogynb KOHra
ER Moxubka (3Ha4eHHA BUMIPIOBaHHS)
G DYHKLIA KiINbKOX BUMIpIOBaHUX 3HaveHb (G(X, Xa, ..., X, ...))
3Ha4yeHHs rictepeaucy
K KoediuieHT oxonneHHA
m KinbkicTe cepegHix kBagpaTU4HuX Bigxunis y NonosuHi 40BipHOro iHTepsany
MR PesynbraT BUMIPIOBaHHA (3HAYEHHA)
n KinbkicTb...
N KinekicTs iTepadin
v Yucno MNyaccoHa
p KinbkicTb HeckopenbosaHUX HOCITB NOBHOT HEBU3HAYEHOCTI
r KinbkicTb ckopenboBaHUX HOCIT8 HeBUIHAYEHOCTI
"} KoeiuieHT kopenayil
TV ICTMHHe 3Ha4YeHHst BUMIPIOBaHHS
u, u, CraHpapTHa HeBU3HAYeHICTb (CepeaHi kBagpaTUYHWUA Biaxun)
Sx CepepHiil kBagpaTudHWii Bigxun spaska
Sz CepeaHiit kKBagpaTU4HWIA BiAXUN CEPEAHbOro 3HAYEHHS 3pa3ka
Ue CymapHa cTaHgapTHa HeBU3HaYeHICTb
Uk CepegHin Kaa,qpamqnuﬁ'aip,xun HOCISi HEBU3IHAYEHOCTI XX — CKNagHUK HEeBU3HAYEHOCTI
u PoswupeHa HeBU3aHa4YeHICTb BUMIpIOBAHHSA
Ua IcCTMHHA HeBU3HAYEHICTb BUMIpIOBAHHA
Ue YMOBHO iCTUHHA HEBU3HAYEHICTb BUMIDIOBAHHS
Ue ANpPOKCMMOBAHA HEBU3HAYEHICTb BUMIPIOBAHHA (KINbKICTL iTepayii He BcTaHoBEHO)
Uen AnpoKCMMOBaHa HEBM3HAYEHICTb BUMIPIOBAHHA 3 HOMepOoM iTepauii N
Ur HeobxinHa HeBuaHaueHicTb
Ur LinsoBa HEBU3IHAYeHICTD
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KiHeub Tabnudi 1

Noanaka Onuc sHaveHns
Uy 3Ha4eHHA HeBMaIHaYeHOCTI (oyiHeHe He Bignosiaro oo GUM abo o uyporo cranaapTy)
X Pe3ynbTaT BUMIpOBaHHA (HeKopUrosaHuni)
X Pesynstar BUMIpIOBaHHA (Y Mogeni NPO3oporo awuka AnA ouiHIOBaHHA HEBU3HAYEHOCTI)
Y Pesynerat BuMiploBaHHs (Kopurosaxum)

5 KOHLUENUISA ITEPALIINHOIO GUM-METOQlY JJ,IIFI OUIHIOBAHHA
HEBU3HAYEHOCTI BUMIPIOBAHHA

3acrocosyouy GUM-MeToq NOBHICTIO, MOXHA BUSHA4YUTX YMOBHO ICTUHHY HEBU3HAYEHICTL BUMIpPIO-
BanHA Ug

Cnpotennin(-a) iTepauiiHnit(-a) Metop/MeToguka, HaBeaeHWin(-a) B LLbOMY CTAHAEPTI, NpuaHadYeHni(-a)
ONA OUiHIOBaHHA HEBNIHAYEHOCTI BUMipoBaHb Us NepeoLliHioBaHHAM BNIMBHUX CKNAAHUKIB/HOCITB HEBU3HA-
YyeHocTi (Ug = Uc). MNpouec nepeouiHioBaHHs BUSBNAE HANripLni BunagoK po3noAiny 3 BepxHbOol rpaHuLyi 3
KOXHOrO BigoMOro {4# A0NYCTUMOro HOCIA HEBU3HAYEHOCTI, TaKUM YUHOM 3a6e3nedyouu, Lo pesynsraTu
OLiHIOBANHS «Ha Be3rneyHiin CTOPOHI», TOBTO HEMaE HeRoOoUIHIOBaNHS HEBU3HAUeHOCTI BUMiptosaHHs. Cnpo-
WweHui(-a) itepayintunii(-a) MeToa/MeToaNKa UbOro CTaHAAPTY I'PYHTYETHCR Ha TOMY, WO:

— BU3HaueHo YCi HoCii HeBuaHadeHocCTt,

— ycTaHoBNeHO, AKi 3 JONYCTUMMUX NonpaBok MatoTb 6yTu ysegeHumu (auns. 8.4.6);

— BNNUB Ha HEBU3HAYEHICTb pe3ynbraTy BUMIPIOBAHHSA Bifl KOXHOr0 HOCIs OUIHIOTb AK CTAHAAPTHY
HEBU3HAYEHICTb U,,, CNIPUYMHEHY CKNAQHUKOM HEBU3HAYEHOCTI,

Mpumirka. 3a ymosm iTepauiiHoro METoay Bue KOXKHOrO HOCIA Maec GyTH nNepeTBopeHs 8 OAUHULIIO BUMIDIOBAHOT BENUYMHU, BUKO-
pucToByioun HeobxigHe(-y) isuiHe(-y) pisHaHHA/bopmyny | koediujeHTn wyTInBOCTI.

— itepauinnuit npouec, PUMA (aus. po3ain 6);

— KOXXHWIA CKNaAHUK HEBU3HAYEHOCTI (CTAaHAAPTHUX HEBU3HAYEHOCTEN) U, MOXHA OLIHUTY AK 33 TUNOM
A, TaK i 3a Tunom B;

— ouiHIOBaHHA 32 TUNOM B € nepesaxHUM 3a YMOBK, RKLO OLiHKA HeBU3HAYEHOCTI nepiuol iTepauii
BU3HaYeHa NpuBnu3Ho Ta ocHOBaKa Ha nepernsai i 36epexenHi LiHu;

— NOBHWIA echexT Bif YCiX HOCITB (Ha3BaHWi CyMapHOIO CTaHAAPTHOIO HEBU3HAYEHICTIO) PO3paxoByioTh
3a chopmynoto;

Ue =\/uj,+u}2 +Uk +. Ul (1)

— cdopmyna (1) npuaaTHa nute Ans MoAeni YOPHOro ALLMKa Nig Yac OUiHIOBaHHA HEeBU3HAYEHOCTI,
a TaKOX y BANagKy, KOnw yci CKNagHukK U, HeckopensosaHi (Ginbu geTanbHO ave. iHi popmynuy 8.618.7);
— ONSA CAPOLEHHS TINbKK KoedilieHTiB kopensull MiX HoCisMU NpuiMallTb

=1,-1,0. (2)

AKLO CKNAAHUKA HEBUIHAYSHOCTI HEBIAOMI Ta HECKOPENBLOBAHI, TO NOBHY KOPENALI0 NPUAMATL AK
p =1 abo p = - 1. CKopenboBaHi cKnagHnku 408a0Tb apucbMeTUUHO Nepes NgCTaBNEeHHAM TX y hopmyny,
BKa3sany Hiwkue (gus. 8.5 8.6),

— po3lWipeHy HeBU3Ha4eHiCTb U poapaxosyioTs 3a hopMynoto:

U=k- ue (3)

ae k=2; k— ue koedilieHT oxonneHHs (aus. Takox 8.8).

CnpouweHuin iTepauinqnii MeToa 3assuuait byae cknagatica npuHaiMHi 3 4BOX itepayin ouiHosaHHA
CKMagHWKiB HEBU3HAYEHOCTI:

a) nepuwy iTepauito ayxe npubnusxo, wenako Ta 6e3 3Ha4YHMX BTPAT NPOBOAATH, WOG BU3HAUMUTU
HaWBinbWi ckNagHMKN HEBU3HAYEHOCTI (AUB. PUCYHOK 1);

b) nogansuwy iTepauilo — AKWO NOTPIGHA — 3AIRCHICIOTL NULWE AR TOYHILLOTC BUSHAYEHHN BEPXHIX
rpaHvub nig Yac ouiHiBaHHs HaRbiNLWMUX ckNagHUKIB, Wo6 3MeHLWUTY OUiNoBaHY HeBUsHadeHICTs (Ue abo
U) 8o sxoMora NpuitHATHILONO 3HaYeHHS.

6
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CnpolleHuit iTepauintinid MeTog MOXHa 3aCTOCOBYBaTHU y ABOX BUNagKax:

a) KepyBaHHA HEBU3HAYEHICTIO BUMIPIOBAHHA pe3ynbTaTy 3af4anoro Npouecy BUMIpoBaHHA (MoXHKa
BUKOPUCTOBYBaTY ANSK pe3ynbTaTis BiJOMOro NpoLecy BuMipioBaHHA Y1 ANa nopiBHAHHA asox abo Ginbe
Takux pesyneTaTis) — aus. 6.2,

b) KepyBaHHs HeBU3HaYeHICTIO Npoyecy BUMIpHOBAaHHA; po3poBneHHA NPUAHATHOrO NpoLecy BUMIpHO-
BaHHs, Tobto U < Ur — auB. 6.3.

6 METOOWUKA KEPYBAHHA HEBUSHAYEHICTIO — PUMA

6.1 3aranbHi NOMOXKeHHsA

MepenyMoBoIO AN cknagaHHA BIoQKETY i KepyBaHHA HeBU3HAYEHICTIO € YiTka ineHTudikauis i Bu3Ha-
YeHHS 3aBAaHHA BUMIpIOBaHHSA; TOOTO BUMIPIOBaHHS NiANAIOTL KiINbKICHOMY BU3Ha4YEHHIO (XapakTepncTuka
reoMeTpUYHNX po3Mipis poBGoyoro 3paska Yu MeTponoriYHa XxapakTepucTuka reoMeTpuyHUX posmipis 3acoby
BUMIpIOBanbHOT TexHIkW). HeBU3HauYeHiCTL BUMIpIOBaHHS — Mipa AKOCTI BUMIpIOBAHOT BENUMYMHU, AIKa Y3ro-
AXYETHCA 3 BUSHAYEHHSAM XapakTepUCTUKU reOMETPUYHUX Po3MipiB poBoyoro 3paska Yu MeTponoriyHumu
XapakTepucTukamu reoMeTpuyHuX po3mipis 3acoby BUMIpOBaNbHOT TEXHIKK, HABeAEHOro Y cTaHgapTax Ha
reomeTpuydHi posMipu BupoGis.

CraHaapTi Ha reoMeTpuYHi po3mipu BUpoGiB BU3HAYAKOTb YMOBHO iCTUHHE 3HaveHHs (aus. 1.20 VIM)
BUMIpIOBaAHUX XapaKTepUCTHK, NOB'S3aHUX 3 UMW CTaHAapTamMu i 3aranbHUMK cTaHpapTamu (aus.
ISO/TR 14638). CtangapTi Ha reoMeTpu4Hi poaMipy BupoGiB y 6inbLIOCTI BUN2AKIB TaKoX BU3HAYAKOTh ife-
ansHWin — abo YMOBHO ICTUHHWUA — NpUHUMN BUMipioBaHHA (aus. 2.3 VIM), meTog BuMipiosaHHs (auns. 2.4
VIM), meToanky sumipiosanHsa (gus. 2.5 VIM) i ctaHgapTHi «<HopManbHi» ymosu (que. 5.7 VIM).

Biaxunu Big cTaHAapTU30BAHUX YMOBHO iICTUHHUX 3HAYEHb XapaKTepUCTUK TOWOo (AocKoHaNUi onepa-
TOP) BXOAATH Y HEBU3HAYEHICTE BUMIPIOBAHHS.

6.2 KepyBaHHA HeBMU3HaYeHICTIO ANA 3agaHOro npouecy BUMIploBaHHsI

KepyBaxHsi HeBU3HAYEHICTIO BUMIPIOBAHHA ANst BCTAHOBMNEHOMO 3aBAaHHA BUMIpIOBaHHA (pamka 1 Ha
pUCYHKY 1) i ANA HAsRBHOro NPouUecy BUMIpIOBaHHA 300paxeH0 Ha PUCYHKY 1. MpuHUMN BUMIpIOBaHHA (pam-
Ka 3), metoa BUMipioBaHHS (pamka 4), MeToauka BUMIpIoBaHHSA (paMka 5) Ta ymoBu BUMIpIOBaHHsA (pamMka 6)
3acbikcoBaHO, HaBeAEHO YN BU3HA4YEHO 4NA UbOro BUNaaKy, i ix He moxe GyTn amiHeHo. Jlule 3aspaHHs
OLIiHIOE BMUB Ha HEBU3HAYEHICTb BUMIpoBaHHsA. HeobxigHa U Moxe ByTu 3ajiaHa 4u Bu3HayeHa,

3acTocosyloun iTepauiiHuii Metog GUM, nepuwy iTepaliio BUKOHYIOTb TiNbKW ANA opieHTaUil Ta NowyKy
OCHOBHWX HOCITB HEBU3HAYEHOCTI. €EAuHE, WO NOTPIGHO 3pobnUTU ANA KEPYBaHHA NPOLIECOM Y LbOMY BUNaA-
KY, — Ue YAOCKOHANUTU OLiHIOBaHHS OCHOBHUX HOCITB, Uj06 HaBnU3uTUCA [0 ICTUHHOT OLIHKM CKNagHUKIB He-
BU3HAUEHOCTI, TAKUM YUHOM YHUKAIOUU 3aHAATO BEMUKOro NepeotiHioBaHHA — 3a HeobGxigHocTi.

MeToavika kepyBaHHR HEBU3HAYEHICTIO € TAKOI0:

a) BukoHyoTE Neplly iTepauyito, OCHOBaHY NepeBaXKHO Ha MOJerni MOpPHOro suiuka AN npouecy ouixto-
BaHHSA HEBU3HAYEHOCTI, Ta CKNaaaTb NonepegHbo GlofKeT HeBn3HaueHoCTi (pamkn 7 —9), HabnuxaoHncb
D0 Nepluoro npubnnsHoro ouiHoBaHHA postunpeHol HeBuaHaveHocTi Ug, (pamka 10). Binbl aeTansHo cTo-
COBHO OL|iHIOBaHHS1 HEBU3HAYEHOCTI guB. po3gin 9. Yci ouiHku HeBUsHaYeHoCTi Ugy pO3paxoByioTh SK OLIHKK
BEPXHiX rpaHuub.

b) MopiBHIoOTL NepLLY OUiHEHY HEBU3HAYEHICTL Ug, 3 HeobXigHOW HesuaHayeHicTo Uy (pamka A) ans
BCTAHOBNEHOro 3aBAaHHs BUMIPIOBAHHS:

1) skwo Ugs npuitHATHa (To6To akwo Ug < UR), To GlogxeT HeBU3HAYeHOCTI nepLuol iTepauii
3aceiguye, WO HaBeAeHa METORNKA BUMIPIOBAHHA NPUAHATHA ANS UbOro 3aBAaKHA BUMIPIOBaHHS (pam-

ka 17);

2) akwo Ugy HenpuiHATHA (TOBTO AKWO Uey > Ur) 260 AKLLO HeMae HeoOXiAHOT HeBU3HAYEHOCTI, ane

BaxaHo oTpumaTty MeHw abo Binbll iCTUHHE 3Ha4YeHHA, TO NpoLec iTepauii NPOJOBXKYHTh.

c) MepLw Hix po3noyaTy HOBY iTepauilo, aHaniaylTb BiAHOCHY 3HAYYWICTL HOCITB HEBU3HAYeHOCTI.
Y 6aratb0ox BUNagKax Kinbka cknagHUKIB HeBU3Ha4YEHOCTI AOMIHYIOT Haf CYMapHOI CTaHAAPTHO HeBU3Ha-
YEHICTIO Ta PO3LUMPEHOI0 HEBUSHAYEHICTIO.

d) 3MiHIOTE NPUNYLLIEHHA Y44 KOPUIYIOTh 3HAHHS PO CKNagHUKK HEBM3HAUYEHOCTI ANA TOYHILLOro (AuB.
3.5 VIM) ouiHtoBaHHA BepXHix rpaiuls Hanbinbwmux (OCHOBHUX) CKNAAHUKIB HEBU3HAYEHOCTI (pamka 12).

dopmMyoTh AOKNAAHIWY MoAent NPOUECY OUIHIOBAHHA HEBU3HAYEGHOCTI YW NPUAMALOTL PilLLeHHS Woao
BUMipIOBanbHOro npouecy (pamka 12).
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Pucynok 1 — KepyBaHHA HeBW3HAYEHICTIO pesynbTaTy BUMIPIOBAaHHA ONA 3a4aHOM0 NPOLECY BUMIPIOBaHHA
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e) BukoHyioTb apyry iTepauito SropkeTy HeBusHa4eHoCTi (pamku 7—9), aka npu3soanuTs A0 APYroro,
TouHiworo (aue. 3.5 VIM) ouiHioBaHHA BEPXHBLOT rpaHuLi HeBU3HaYeHOCTI BUMipioBaHHs U, (pamka 10).
f) MopiBHIOIOTL APYry OUiHEHY HeBU3HaueHICTb Uy, (pamka A) 3 HeobxigHow HeBuaHadeHicTio Ug ans
HasiBHOro 3aBAAHHA BUMIPIOBAHHS:
1) akwo Ue, npuitHATHa (TOBTO AkWwo Us, < UR), TO BrogxeT HesusHaveHocTi gpyrol itepadiil 3acsia-
yye, LLO HaBeaeHa MEeTOANKa BUMIPIOBAHHSA NPUNHSATHA ANS LIbOTro 3asaHHs BUMIpIOBaHHA (pamka 717).
2) KkWwo Ue, HenpuitHaTHa (Tob6TOo akwo Ug, > Ur) abo sKWwo Hemae HeobxigHo! HeBM3HaYeHOCTI,
ane 6axaHo oTpuMaT MeHLW abo Ginbl iICTUHHE 3Ha4YeHHs, TO NOTPIGHA TPeTA (a MOXNKBO, i BinbLue)
iTepauif. NosTopioioTh aHani3ysaHHSA HOCITB HEBU3HAYEHOCTI (NPUAMAaIOTL AOJATKOBI 3MIHU, KOPUTYIOTb
3HaHHA, 3MiHIOIOTL MOAESIOBaHHA TOLLO (pamMKa 12)) Ta 30cepeKyIoTbCa Ha HanbiNbLMX Ha AaHWA MO-
MeHT HOCIfIX HeBU3HaYeHOCTI ¥ Uit cuTyauil.
g) Axwo 6yno BUKOPUCTAHO yCi MOXNUBOCTI, WOB oaepxaTh TOUHIWI (MeHLWI) OLIHKK BEPXHIX rpaHuLb
HeBU3HAYEHOCTeR BUMipioBaHHSA 6e3 foCArHeHHA NPUAHATHOT HeBU3Ha4YeHOoCTI BUMiptoBaHHs Ugy £ Ug, TO
KOHCTaTy0Tb, LLO HEMOXJIMBO 3340BONbHUTA YMOBY 3afaHol HeobxiaHoT Uk.

6.3 KepyBaHHA HeBU3HAUYEHICTIO ANA CTBOPEHHA Ta YAOCKOHANEHHA npouecy/MeToAUKN BUMI-
POBAHHA

KepyBaHHA HEBU3HAYEHICTIO ¥ LbOMY BUNAAKY BUKOHYIOTb ANS YSOCKOHANEHHA NPUAHATHOrO npoLecy
BUMIPIOBaHHS (BUMIpIOBaHHS TEOMETPUYHUX XapaKTepUCTUK poGoYOro 3paska Y MeTponoriYHnX Xxapakrepuc-
TUK 3acobiB BUMIpIOBanbHOT TexHiku (kaniGpysaxHs)). KepyBaHHA HEBU3HAYEHICTIO BUKOHYIOTb Ha OCHOBI
yCTaHOBNEHOro 3asaHHs BUMIptoBaHHA (pamka 7 Ha pUCYHKY 2) i 3aaaHol Linbosoi HeBusHadeHocTi Us
(pamka 2 Ha pucyHKy 2). MpUAHATTA PiLLIEHHS WOAO BUSHAYEHHS 3aBAAHHS BUMIPHOBAHHSA | 0fAepXaHHA Linbo-
BOT HEBU3HAYEHOCTi Ha AOCUTL BUCOKOMY piBHi KepyBaHHSs € ceporo NONITUKK KOMNAHIT. PpUAKSTHA MeTO-
AViKa BUMIPIOBAHHA — Ue MeTOoAMKA, 3a SIKOT pe3yneTaTy OLUIHIOBaHHS HEBU3HAYEHOCTI BUMIpOBaHHSA MeHLWi
4y AOPIBHIOIOTb 3HaYEHHAM(-10) LiNboBoT HeBU3Ha4YeHOCTi. AKLLLO OUiHeHA HeBU3IHAYEHICTb BUMIpIOBAHHSA
3Ha4YHO MeHWa 32 UinboBy HEBU3HAYEHICTb, TO METOAVKA BUMIPIOBAHHA MoXe ByTU eKOHOMIMHO Hepo-
UiNbHOW ANA BUKOHAHHA 3aBjaHHsA BUMipOBaHHR (TOGTO npouec BUMiptoBaHHs 3aHaaTo f4oporuit).

Metoguka PUMA, ocHoBaHa Ha yCTaHOBNEHOMY 3aBAaHHI BUMIpIoBaHHA (paMka 1) i 3agaHii Winbosi
HesusHadeHocTi Ur (pamka 2), nepegbadae Takuin nopsaox (Aus. pUcyHoK 2):

a) BubuvpatoTe npuHUmMn BUMipoBaHHA (pamka 3) Ha OCHOBI AOCBIAY | AOCTynNHOro 3acoby BumipioBans-
HOT TeXHiku, AKi € B KOMNaHil.

b) YcTaHoBNThL | AOKYMEHTYIOTb NonepeaHii MeTtoq BUMiploBaHHs (pamka 4), MeTOAMUKY BUMIpIO-
BaHHs (paMka 5) Ta yMoBM BUMIpIOBaHHSA (pamKka 6) Ha OCHOBI BocBify i BiAOMWUX MOXITUBOCTEN KOMMAHIT.

¢) BukoHytoTb Nepuly iTepauito, 0OCHOBaHY NepeBaXKHO Ha MOAEN HOPHOro AWMKA ANA Npolecy ouiHto-
BaHHA HEBU3HAYEHOCTI, Ta CKNaaaTs NonepeaHbo GogXeT HeBN3HaYeHoc T (paMku 7—39), Wo NpuU3BoAUTL
A0 neptioro npuGNU3HOro ouiHlBaHHA poswupeHol HeBusHavyeHoCTi Uy (pamka 70). Binsw goknaaHy
iHchopMauito Npo OUiHIOBAHHA HeBUIHAYSHOCT AUB. ¥ po3aini 9. Yoi ouinku HesusHadeHocTi Uy po3paxo-
BYIOTb K OLiHKM BEPXHIX rpaH1Ub.

d) MNopisHioloTb Nepuly OUiHEHY HEBU3HAYEHICTb U, i3 324aH0I0 LiNbOBOO HEBU3HAYEHICTIO Ur(pamka A):

1) Akwo Ue, NpuitHsTHA (TOBTO siKWo U < Us), TO GroaxeT HeBU3HAYEHOCTI NepLUOT iTepaulii 3acsia-
yye, WO HaBefeHa MeToauka NPUAHATHA AN UbOro 3asfaHHA BUMIptoBaHHA (pamka 17);

2) akuo Ugy << Uy, TO METOZVKA BUMIPIOBAHHA TEXHIYHO NpUAATHA, ane MOXIMBA 3MiHa MeToay ifuu
meToaukun (pamka 13) ans cbopmysakHa Binbl edekTUBHOT BapTOCTi Npouecy BUMIpoBaHHs Mia vac
36inbLIeHHs HeBuaHadYeHOCTI. Jani noTpiBHO BUKOHATU HOBY iTepauito AN OLUiHIOBaHHSA BUCAIAHOT He-
BU3HaYeHOCTi BUMiptoBaHHR Ug, (pamka 10);

3) akwo Ue; HenpuiiHaTHa (To6To akwo Us > Ur), TOo npouec iTepauii npogosxyoTs, abo ye o3Ha-
Yyae, Wo NPURHATHOT METOAMKN BUMIPIOBaHHSA HEMaE.

e) MNMepw HixX posnoyaTi HOBY iTepauil, aHanisylTe BIAHOCHY 3HAYYUICTb HOCIIB HEBU3HAYEHOCTI.
Y BaraTbox BUNaAKax Kinbka CkragHUKIB HEBU3HAYEHOCTI OMIHYIOTb Haf CyMapHOI0 CTaHAapTHOO HEBU-
3HA4YEeHICTIO Ta PO3LVPEHOI HEBU3HAUEHICTIO.

f) Axwo Ui > Ur, TO 3MIHIOIOTE NPUNYLLEHHS!, MOAENOBAHHA abo KOpUryloTb 3HaHHS NPo CkNagHUKM
HeBu3HaveHocTi (pamka 72) anA TouHiworo (gue. 3.5 VIM) oUiHIOBaHHA BepxHiX rpaHulb HanbinsLimx
(oCHOBHMX) CKNaAHUKIB HEBU3HAYEHOCTI,
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g) BukonyoTe Aapyry itepadito GoaxeTta HeBU3HaAYEHOCTI (pamkn 7—9), fika NPU3BOZUTL A0 ApYroro,
TouHiworo (aue. 3.5 VIM), oUiHIOBaHHA BepXHbO! rpannui HeBu3Ha4YeHOCTi BuMiptoBaHHs Ug, (pamka 10).

h) MNopisHi0OTb APYTY OUiHEHY HeBU3HAYeHICTb U, i3 3a0aH0I0 LiNboBOH HeBU3Ha4eHicTo Usr (pamka A):

1) sKwWo Ug, npuitHaTHa (To6T0 Akwo Ug, < Ur), To BiogxeT HeBU3Ha4eHOCTi Apyrol itepauil 3acsig-

4ye, WO HaseaeHa MeTogunKa NpuitHATHa 4N UbOro 3aBfaHHA BUMIPIOBaHHSA (pamka 17);

2) sakwo Ug, HenpuiHaTtHa (Tobto skwo Ug, > Ur), To noTpibHo 3pobutu TpeTio (a MoXnueo,

i Binbwe) iTepadito. MoBTOPIOIOTL aHani3yBaHHA HOCITB HEBU3HAYEHOCT] (NPUAMAaOTL 4OQATKOBI 3MIHU,

MOAENIoITb Ta KOPUTYIOTb 3HaHHs (paMka 12)) i 3ocepefXyoTeCA Ha HanBINbLUNX HOCIAX HEeBU3HaYe-

HOCTI y Livt cuTyauil.

i) Akwo Byno BUKOPUCTaHO YCi MOXITUBOCTI, LOG oaepxaTi TOYHIWI (MeHLLi) oUiHKY BEPXHIX FpaHuub
HeBU3Ha4YeHOoCTe! BUMipioBaHHA ©e3 OCArHEeHHA NPURHATHOT HeBU3HaYeHOCTI BUMiptoBaHHs Ugy < Uy, TO
3MiHU MeTony abo MeToAUKU BUMIPIOBAHHS Y1 YMOB BUMipIOBaHHS (paMka 13) HeobxigHi (Moxnueo) Ans
3HUXKEHHS 3HavyLLOCTi oyiHeHOT HeBuaHadeHocTi Ugy. MeToauky iTepauii nounHatoTb 3HOBY 3 nepLol ite-
pauii.

j) Akwo amiHa B MeToauLi abo MeToAi BUMIpHOBaHHS YU B ymoBax (paMka 13) He Npu3BogsTb 40 Npuit-
HATHOT HEBU3HA4EHOCTI BUMIPIOBAHHS, TO € OCTaHHSI MOXITUBICTD — 3MIHUTU NPUHLMN BUMIPIOBaHHS (pam-
Ka 14) i BUKOHATK onucaHy BuLLE METOQNKY BUMIPIOBAHHSA 3HOBY.

k) Akwo amiHa npyvHUUNYy BUMIPOBaHHS i BIGHOCHUX iTepauliit, onucaHunx BuLLie, He NPU3BOAUTL A0 NPUNA-
HATHOT HEBU3HAYEHOCTI BUMIPIOBAHHA, TO BUPILIANbHa MOXMNUBICTb — 3MIHUTY 3aBaaHHA BUMIpIOBaHHA Ta/
UM LiNboBY HEBU3HAYEHICTL (paMKa 15) Ta BUKOHATU ONUCaHY BULLE METOAMKY BUMIPIOBaHHA 3HOB.

1) Akwo 3aMiHa 3aBAaHHA BUMIPIOBAHHS Y LiNbOBOT HEBU3HAYEHOCTI HE MOXIINBA, TO Lie 03Ha4ae, Wo
NPUAHATHOT METOANKA BUMIPIOBaHHA HeMmae (pamka 76).

7 AXKEPENA NOXUBOK | HEBU3HAYEHICTbL BUMIPIOBAHHA

7.1 Tunu noxndoK

Y pesynsTarax BUMiploBaHHS perynsapHo BUABNSAIOTb PisHi TUNM noxubok, a came:

— cucTemMaTuyHi NoxXmnbku;

— BUNaaKoBi NOXNBKHU;

— Apeid;

— 30BHILLHi MTOXNOKHN.

Yci noxunbku 3a Npupogor cucTeMaTudHi. Konu TpannaeTbCs HecuctemaTudHa noxubka, To ue nue
TOMY, Wo noxubka He Byna BuasneHa, Yu TOMy, WO piBeHb Po3AiNbHOT 3aaTHOCTI HegocTaTHIR. Cuctema-
TUYHI NOXWUBKU MOXYTb ByTU OXapakTepu3oBaHi BENUYUHOW i 3HAKOM («NNioc» abo «MiHYC»).

ER=MR-TV, (4)

ae ER — noxubka;
MR — pesynbTtaTt BUMIptoBaHHS;
TV — iCTUHHe 3HaYeHHA.

Bunagkosi noxvwbku € cucteMaTUHHUMN NOXUEKaMU, siKi CNPpUYUHEHi HEKOHTPONbOBaHUMU BUNAAKOBUMM
BNAMBHUMU BENUUMHaAMU. BUnaakosi NoXmGKu XxapaKTepu3ayloTbCA CEPEaHIM KBaApaTUYHNUM BIAXUMNOM i TUMOM
posnoginy. CepefiHe 3HaYeHHN BUNAAKOBUX NOXMBOK Had4acTilie BBaXalOTb OCHOBOI AN OUIHIBAHHS
cucTemMaTUdHOT NoxXubKK (QuB. PUCYHOK 3).

Opeitth cnpyYMHAETLCR CUCTEMATUYHAM BNIIMBOM HEKepPOBaHOT BNNUBHOT Benu4uuHu, [peid vacto
Bysac edpeKkTOM Hacy Yu edeKkToM cripauloBaHHs. [Ipeid xapakrepu3yeTbCa 3MiHOW0 3a oavHUY Yacy abo
3anexHo Bia KiNbKOCTi (4aCTOTU) BUKOPUCTAHHS.

BuKMAW CNpUYUHSAIOTECA HENOBTOPIOBaHUMU iHUMAEHTAMI B NpoLeci BUMiptoBaHHS. LLyM, enekTpuiHui
abo MexaHiYHUA, MOXKe CIPUYUHUTY BUKUAUW. HacTo NpUYMHOIO BUKMAIB € MOMUIKN NIOAUHW, TaKi AK NOXUEKN
YUTaHHSA, 3anucyBaHHs, abo HenpasunbHe KepyBaHHSA 3acobamu BUMIpOBaNbHO! TeXHIKW. 30BHIWHI noxmbku
HEeMOXITMBO OXapaKkrepusyeatn ogpasy.

MNoxubku ato HeBU3Ha4YeHOCTI B Npoueci BumipoaHHs 6yayTb cknagaTucs 3 BigoMux Ta HesigoMux
NoxuBoK 3aneXHOo 8i4 KINbKOCTI AXepen Yu HOCITB NOXUBOoK.

[xepena ato Hocil y KoxHOMY pasi pisHi, oTxe, | cyMa cKNnagHuUKIB Takox Byae pisHot.

MoxnunBo [OCAITU CUCTEMATUYHOIO HaBNKEHHA. 3aBXAU € Kinbka QXKepen 4v CyMapHux edekTiB 3 ae-
CATU Pi3HUX, NOKA3AHUX Ha PUCYHKY 4.
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PucyHok 4 — Hocii HeanaHa4eHOCTi 8 NPOLIECi BUMIPIOBAHHS

Jani HaseneHo npuknagn | AoknaaHiwy iHopMauito NPO KOXEeH 3 YUX AECATH HOCIIB.

YacTo suHUKae CKNagHIiCTb Yepea Te, WO KoXeH 3 HOCITB MoXe BnNusaTh iHguBigyansHoO Ha pesynb-
TaT BUMiptoBaHHA. Ane y GinbLIOCTI BUNAAKiB BOHU HABITb cynepeYaTs oaviH O4HOMY | 3yMOBNIOOTL AoAaT-
KOBI NOXUGKM Ta HEBU3HAYEHOCTI.

Ha pvcyHky 4 i HuKYe HaBeASHO HenoBHi nepeniku (aue. 7.2 — 7.11), aki Tpeba 3acTocosysatu A4ns
BigHanaeHHa cnocobis cucTeMarusauii nig Yac cknagaHis SoaKeTy HeBUIHAYSHOCTI. Y KOXHOMY BANaAKY
OLiHIOBaHHSA HasIBHOrO cknagHuka noxvubku/HesusHaveHocTi noTpedye sHaHb 3 disuku ifabo gocsigy 3 meT-
ponoril.

Y 6loaxeTax HEBU3HAYEHOCTI HOCIT HEBM3HAYEHOCTI Ta CKIaAHNKA HEBU3HAYEHOCTi ANA 3PYYHOCTI
MOXyTb ByTu 3rpynosaHnumu.
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7.2 Brinue HaBKONUILHBLOTO CepeaoBULLa Ha Npouec BUMIpPIOBaHHA

Y BinbwocTi BUNagKis — 0coGnuso NOB'A3aHUX 3 BUMIPIOBAHHAM reOMeTpUYHUX po3Mipis Bupobis —
Temnepartypa € rofiIoBHUM HOCIEM HEBU3HAYEHOCTI NOPIBHAHO 3 IHLMMU YMHHUKAMW HaBKONULIHBOIO Cepeao-
BULLA. IHWWMU HOCIIMU HEBU3HAYEHOCTI MOXYTb ByTu:

— Temnepatypa: abconioTHe 3Ha4YeHHs TeMne- — lpasiTauis
paTypu, 3MiHIOBaHHA Y Yaci, npocToposuii — EnekTpomartiTHi 3asagu
rpagieHT — NepexiaHi npouecu B Mepexi enekTpoXnenNeHHs
— BiBpauis/wym — Tuck nosiTps (To6TO nNosiTpsiHa onopa)
— BonoricTs — Tennose BUNPOMIHEHHS
— 3abpyaHeHicTb — Pob6ou4uit 3pasok
— OcsiTnericTtb — Wikana
— TucK HaBKONULLHLOTO CepeRoBULLA — Mpwnag Tennosof pisHoBaru
— Cknag nositpst
— MMorTik nosiTps

7.3 ETanoHHui eneMeHT 3aco6i8 BUMIpIOBanbHOT TeXHIKK
3acobu BUMIpIOBanNbHOT TeXHIKU CKNagalTbCA 3 eTaroOHHOro eneMeHTa Ta iHwux 3acobis, i YacTo
3acobu sBumMiptoBanbHOT TEXHIKU PO3rNsAAaloTL Tak.

— CTrabinbHicTs — CCD-texHika
— FAKiCTb nO3HAYOK LKanu — HeBusHaueHicTb kanibpysaHHs
— KoediyieHT TeMnepaTypHOro pO3LMPEHHS — PoaginbHa 3gaTHICTb ronosHoOT wkanu (aHano-
— PisnuHUiA NpUHUMUN: NiKiMHA WKana, onTud- rosoi Yu uncposoi)
Ha uudposa wkKana, marditHa uudposa — MpoMixok Yacy nicns ocTaHHBLOro kanibpysaH-
wkana, sicb, aybyacra peiika Ta sybyacre HA
Koneco, iHtepdepomerp — Moxubka AoBXKUHU XBUTi

7.4 3aco6u BMMiproBanbHOT TEXHIKK

— Cucrema inTepnpeTtauil — Cucrema 34uTyBaHHSA

— fligcuneHHs, enekTpuYHe Y MexaHiyHe — JliHiAHWA KoedilieHT TeMnNepaTypHOro poaLlu-
— Moxubka aosXuHU XBUni PeHHs

— CrabinbHicTb HYNs — TeMnepatypHa cTabinbHicTb/HyTNUBICTL

— CrabinbHicTs 3ycunns/abconioTHe aycunna — Mapanakcu

— licTepesuc — MpOMDKOK Yacy nicnst OCTaHHBOTO KaniGpyBaHHsA
— HanpsmHi mexaHismu/HanpsamHi kynicn — YacroTHa xapakrep1cTuka

— Cucrema gasadis — Cucrema iHTepnionsuii, noxmbka AOBXWUHM XBUA
— MeomeTpuyHi gedekTu — Po3pinsHa 3gartkicTs ikTepnonauii

— YXKopcTkicTb/TBEPAICTD — OuckpeTtusauis

7.5 3aBaHHA BUMIPIOBaHHA (30KpeMa po3TallyBaHHA i hikcyBaHHA poGoyoro 3pa3ka)
Y GinbwocTi BUNaAkis 3aBAaHHA Hemae, 3acobu BUMIPIOBaNbHOT TeXHIKU MOXYTb BUMIpOBATA «CaMo-
CTiiHOY.

— MoxnBku kocuHyca Ta Noxubku GuHyca — Bigxun chopmu HakoHedHWKa

— MpwvHyunn AGGe — MXopcTKicTb CUCTEMU fAaBadis

— TemnepatypHa 4yTNuBICTb — AnepTypa onTuku

— >KopceTkicTe/TBEPAICTD — B3aemogis Mix poBo4nm 3paskom i yCTaHOBKO
— Pagiyc HakoHe4HuKa — PoasirpieaHHsa

7.6 MporpamHe 3a6e3neyeHHs 1 0GYNCNIOBAHHA
Tpeba 3ayBaxkuTy, WO HABITL KiNbKICTb Linux abo AECATUX MOXe MaTW BNNAUB Ha pesynbsTar.

— 3a0KpyrneHHs/Bu3HaYaHHsA KinbkocTi — dineTpauisn
— Anroputmu — Kopekuis anroputmy/cepTturdikaldisa anroputmy
— BuKoHaHHA anropuTmie — lHTepnonsuis/ekcTpanonsuis
— KinbkicTe 3Havywmx uudp nig yac od4uc- — CTOpPOHHE kepyBaHHsA
NoBaHHA
— AnpobBauis

13
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7.7 Merponor

CTaH nioauHu y pisHi AHI, @ iHOAT i NPOTArOM aHA He Moxe ByTn cTanum.

— Ocsita — 3HaHHs (TOYHICTb, BMiHHs posibpaTncs)
— Docsig — YecHicTb

— [MpakTuka — BigaaHicTs

— @i3nvHi Hegonikn/3aiGHOCTI
7.8 O6’eKkT BUMipIOBaHHRA, XapaKTepUCTUka po6o4oro 3paska Yy BUMIpIOBanLHOro npunaay

~— HopcTkicTe noBepxHi — MarxeTtnam
— Bigxun sig popmu — TlirpockoniyHa xapakTepucTtnka marepiany
— E-mogyns (Mogynb tOHra) — CrapinHsn
— XopcTkicTb 3a Mexamu moayns KOHra — YucroTa
— KoegiyienT TeMTEpaTYPHOIG DOSLVDSH S — Temneparypa
— EnexrponposigHicTs — BHyTpiwHs Hanpyra
— Bara — XapakTepucTvKa NoB3y4oCTi
— Poamip — MNepexowysarHs poBoyoro 3pasxa nig 4ac
— OxpecneHHA opmn tikcyBaHHs
— OpiexTayis

7.9 BusHaueHHs XapaKTepuCTUK FeOMeTPUYHKUX po3mipis BUPOGiB, XxapakTepucTuk po6oyoro 3paska
4yu 3aco6iB BUMIPIOBANbHOT TeXHIKU

— Dani — 1804288
— EtanonHa cuctema — Nlanutor 3 3 i 4 naxok Aesiauin (ISO/TR 14638)
— Crynexi ceoboaun — BiacTansb
— paHW4Ha xapakrepucTuka — KyT
7.10 MeToauka BUMIptOBaHHA
— KoHpauuitoBaHHsA — KinbkicTb onepatopis
— KinbkicTs BUMiptoBaHb — CTparerisa
— Mopsgok BUMipOBaHHS — ®ikcauis
— TpueanicTb BUMiptoBaHb — 3axpinnexHs
~— BubupaHHs npuHUUNY BUMIpIOBaHHS — KinbkicTb TOYOK
— HacTpooBatHs — MNpuHumn | cTpateria onpobyBaHHA
— BuBupanHs apaska — etanoHHu# supid — HacTpotoBaHHA cucTemuy gasavis

. (cTaHOapTHUA 3Pa3ok) | 3HAYEeHHA — — MNepesipaxHA apeidy

CTOCOBHO BUMIPIOBaHOI BENNYNHM — PeBepcusHi BUMiptoBaHHSA

— BubupanHxa anapartypu — 3Ha4Ha HagMmipHicTb, noxubka po3gineHHs

— BuBupaHHs meTponora

7.11 ®ianuHi KOHCTaHTH Ta KoediLiEHTU NepeTBOPEHHA
— 3HaHHA NPpaBUNbHNUX i3UYHUX 3HA4EHb, Hanpuknag BnacTMBOCTeN MaTepianis (poBoyOro 3paska,
BUMIpIOBaNbHOrO NpUNaay, HasKoNULIMLOro nosBirps ToLWo).

8 METOAW OLIHIOBAHHSA CKNAANUKIB HEBU3HAYEHOCTI, CTAHOAPTHOI
HEBU3HAYEHOCTI TA PO3WWUPEHOI HEBU3HAYEHOCTI

8.1 OuiHtoBaHHA CKNAAHKUKIB HeBU3HAMGHOCTI

OuiHtoBaHHS CKNagHUKIB HEBU3HAYEHOCTI Moxe BigByBaTUCs ABOMA PisHUMM cnocoBamu. OLiHIOBaHHS
3a TMNOM A i oLiHIOBaHHS 3a TUnoMm B.

OuiHioBaHHA 3a TMNOM A — L& OUiHIOBAHHS cKNaAHUKIB HEBU3HAYEHOCTI Uy, BUKOPUCTOBYIOUM CTATY-
CTUYHI 3Ha4eHHA. OUiHIOBaHHA 3a TUNOM B — e ouiHioBaHHA CKNagHMKIB HEBUIHAYEHOCTI U,y ByAb-AKNM
iHLIMM HECTATUCTUYHUM METOLOM.

OuiHosanHsA 3a TUNOM Ay 6inbWOCTi BUNagxis Byge pe3ynsTaToM TOUHILIMX OLIHOK CKNadHWKIB He-
BU3HAYEHOCTI, HiX OUiHIOBaHHA 3a TUNoMm B. Y GinswocTi BUNaakie ouiHoBaHKs 3a Tvnom B Byae pesyns-
TaToM 4OCUTL TOMHOIO CUIHIOBAHHA CKNAAHUKIB HeBU3HAYEHOCTI.
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Tomy ouiHoBaHHS 3a TUNOM B noTpiGHo BuGupaty 8 iTepauiitHoMy MeToz, konu Hema HeoBxigHOCTi oui-
HIOBATY HEBU3HAYEHICTb 3a TUNOM A. Y HU3Li BUNaAKiB EAUHO MOXITUBUM € OUIHIOBaHHA 3a TMnoM A. lus.
CTaHAapTHI BUNagKu ANS OUIHIOBAHHA CKNAAHNKIB HEBU3HAYEHOCTI Y 8.4.

Npumirka. Y uboMy cTanpapti o6uasa tvnu A i B oUiHeHMX CKNaAHNKIB HEBM3HAYEHOCTI NO3HAYAIOTb Uy Y LbOMY NORSTae Bia-
MIHHICTb Big HasBHof Bepcii GUM, ge Tvn A ouiHeHWX CKNagHuUKis HeBU3HAYEHOCTI NO3IHAYAITb Sy, @ TUN B — Uy,

8.2 OuiHoBaHHA CKNaaAHUKIB HeBU3HaYeHOCTI 3a TUNOM A

8.2.1 3azanbHi NOMOXKEHHRA

OUuiHIOBaHHsA CKNagHWKIB HEBU3HAYEHOCTI 3a TUNOM A, Uy, NOTpebye AaHMX NOBTOPHMX BUNPoByBaHb.
CepepHin kBagpaTu4HUiA BigXUn po3noginy Yu cepegHi KBaapaTUHHUN BiAXWN CepeaHbOro 3Ha4YeHHsA MOX-
Ha oBuucniosaTtu 3a popmMynamu 3 8.2.2.

8.2.2 Cmamucmu4Hi Memodu

AKLo He BpaxoBytoTb TN CTATUCTUMHOIO PO3NOAINY, TO CTATUCTUYHI NapaMeTpy BU3HAYalTb 32 Ha-
BeAEHNUMU HKYe (bopmynamu:

— cepefHe 3HaYeHHs KinbKocTi N pesynksraTis BUMiPOBaHb X, A€ X — OUIHKa ICTUHHOIO 3Ha4YeHHSA ce-

peaHbOro 3Ha4eHHA | posno.qiny:

X =

b I SN

n
.ZXI;
7

— CepeaHii KBagpaTU4HKiA BigXun poanoginy subipku 3a N BUMIpIOBarbHUX 3HaYeHb, Ae S, — OuiHKa
cepeaHbOoro KBagpaTUYHOro BigxXuny ¢ po3noginy:

— cepefHi kBagpaTuUYHUA BigXuN CepeaHboro 3HaveHHs s; BUBIpKY JOpiBHIOE cepeaHbOMy KBaapa-
TUUHOMY BiaXuny BuGipKu, NOAINEHOMY Ha KBAAPATHAN KOPiHb 3 KiNbKOCTI BUMIpIOBaHL N

FAkilo cepegHe 3HAYEHHA YK CepeqHii KBagpaTU4HUIA BIAXUI PFPYHTYIOTBCA Ha AyXKe BEeNUKii KinbKocTi
MOBTOPHUX BUMIPIOBaHb, TO OUiHEHI 3Ha4YeHHs cepegHbOro KBaapaTUYHOro BigXuny MoxXyTb 6yTu Henpasunb-
HUMU i, MOXITMBO, 3aHaATO ManuMu. 3 Uiel NpUYMHU BUKOPUCTOBYIOTL KoediuieHT Be3neku h,

Lle koediuieHT Ge3nekn h (po3paxoByOTb HA OCHOBI t-koediuienTa.CToioneHTa)” MOXHa BU3HaYATU
3 Tabnuui 2.

Cepepnin kBappaTudHUi Bigxun subipkr s, (NOMHOXEHUA Ha KoediuieHT Beanekwn h BignosiaHO)
BUKOPUCTOBYIOTb Y BIO4KETI HEBU3HAYEHOCTI SIK 3HAYEHHSA ANSA Uy, KOMA PE3YNbTaT BUMIPIOBAHHSA OAepXKY-
10Tb 3 OKPEMUX 34UTYBAHb BXIAHOrO CKNaHUKa:

Uy =Synh. (5)

CraHpapTHWA KBaapaTUYHUIA BIAXMN cepegHbOro 3Ha4eHHA S € 3HaYeHHAM, ke 3acTOCOBYIOTbL AN
CTaHAAPTHOT HEBU3HAYEHOCTI U,, Y GI0AXKeTi HEBU3HAUEHOCTI, KON pesynsTaT BUMIPIOBaHHSA 0AepXYIoTh i3
CepeHbOoro 3Ha4YeHHs OKPEMUX 34UTYBaHb BXIAHOrO cKnaaHuka:

Sgn-h
Ug =Szq-h (37.n= i/; J (6)

2 Ave Takox Bibniorpachiune nocunanus [2].”
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Tabnuyn 2 — KoediuieHnT Gearekn gns cepeaHix ksagpaTudHnX sigxunis s, subipku

Kinekicts sumipioans n KoediuieHT Geaneku h KinekicTb sumipiosaHs n KoediuieHT Gesneku i
2 7.0 7 1.3
3 23 8 1,2
4 1,7 9 1,2
5 1,4 210 1
6 1,3

8.3 OuiHloBaHHA CKNaaHKUKIB HeBM3HAYEHOCT] 3a Tunom B

8.3.1 3azansHi nonoxeHHA

OuiHioBaHHA cepeaHix KBaApaTMYHuX Biaxunie Gyab-AkuMK cnocobamu, KpiM CTaTUCTULMHUX, JYKe 4acTo
obmexeHo nanepeariM Aocsiaom abo npunyllerHaMy npo Te, Wo Moxe ByTu cepegHim KBagpaTU4HUM Bia-
XUIOM.

MpakTuka nokasye, Wo NanHa He MOXe YK He 3aaTHa 0gpasy OUiHUTU cepefHi KBagpaTUyHi BiaXunu.

MpakTuka nokasye, Lo NIOAWHA NaM'ATAE rpaHuYHi 3HaUeHHSA BigxuniB (NOxXnBKy rpaHNYHMX 3HAYEHb)
4y 34aTHA BU3HAYNTN TX, BUKOPUCTOBYIOHN NOTIYHI apryMeHTH i 3HaHHA di3ndHUX 3aKoHiB. Y BinsulocTi BA-
nagkis XxapakrepucTuUku BiAOMI ik rpaHunYHi 3Ha4eHHA. Lle Mmoxe 6yTv BNpOoBamKeHo y cucTemMaTUYHNA Me-
To/ KepyBaHHA cepefHiMu KBagpaTUUHUMIA BiAXUNaMM MPAHNYHUX SHaYEHb.

8.3.2 Croco6u nepemeaopeHHs epaHulb Moxu6oK

3agaHa rpanuus sigxuny a. Ana ycix (o6mexeHunx) po3noainis € BusHaveHe cnissigHOWEHHA MK
cepenHiM KBagpaTUYHUM BiAXUIOM (BU3HAYEHUM 33 €4UHOK (hopMYNO0 ANA yCix poanoginis, ans. 8.2.2)
i rPaHUYHAM 3HAYEHHAM a. FAKLIO rpaHnyYHe 3Ha4EHHSA a BigoMe | TUN po3nodiny BiaoMuUiA, TO € MOXNNBICTL
po3paxysaTy cepefHii kBagpaTnyHuia 8igxun. MpaHuvHe 3Ha4YeHHA NO3HAYaETLCA AK «MiHYC a» | «+a» (nuwe
ANSA CUMETPUYHOro posnoainy):

Ux=a-b. (7)

MpakTuka nokasye, Wo y 6inblwocTi BUNaakis 3pyyHo 3aCTOCOBYBATH fwie TpU TMNK po3noainy Ans
nepeTsopeHHs rpanulb BiaXUny B cepeatili kKBaapaTuiHui sigxun.

Ha pucyHky 5 ui Tpu TNy posnoginy HaseaeHo 3a GOpMynoto AMA NEePeTBOPEHHSA rpaHUuyHoOro
3HaveHHA y CKNagHUK HeBU3HAYSHOCTI U, (CTaHfapTHY HeBU3HAYEHICTL). Posnoain Maycca He obmexeHni.
MNoasoeHwnii cepeaHin kBagpaTUYHWUR BiAXUN (2S) 3aCTOCOBYIOTb AK rPaHUYHe 3HAaYeHHsA po3noainy Maycca.
3 Aocnigy BiAOMO, O MOANHA NaM'ATae 3HA4YEHHR 25 AK FPaHNYHe 3Ha4YeHHs ANA gaHux posnoainy Maycca.
3HayeHHs b ansa TPLOX TUNIB PO3NOAINY HA PUCYHKY 5 CTAHOBWTL:!

— Po3anogin Maycca b=0,5
— NpaMokyTHWA posnogin b=0,6
— U-nogi6Hui posnogin b=07

Poanogin MNaycca: b=0,5

u,,=iz0,5-a
2

-a [} +a
MpsMokyTHUMA posnogin: b= 0,6 A
Uy=—~058-a~06-a
XX \/5 4 ' . ~
-« a o +a -

U-nogi6Hui posnogin: b=0,7

a

Uy=
J2

~0,71-a=0,7-a

~a 0 +a

PucyHok 5 — Tpu Tnu posnoginy, sKi 3acTocoByOTb ANA NEPETBOPEHHSA rpaHuub Bigxursis a
Y CKNagHUKU HEBU3HAYEHOCTI U, (CTaHRapTHI HEBU3HAYEHOCTI)
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OuintoBaHHA 3a TUNOM B cknagHuka HeBU3HaYeHOCTi noTpebye apryMeHTOBaAHOro NpunyLWeHHsa Yu
3HaHHA rPaHUYHOro 3Ha4YeHHA a. [Ans Toro Wob ynesHUTUCSH, WO LUe NepeouiHioBaHHA Bennke, ane He 3a-
HagTo, nepeabaqeHo, WO rpaHMyYHe 3HaYeHHA BU3HAYaIoThb SIK 3HA4YEHHS a. HacTynHuit Kpok — 3pobuTn npu-
nywleHHs npo poanoain. Y 6inblwocTi BUNagkis T po3noginy BifoMun i ovesuaHnia. AKWO Hi, To noTpibHo
3pobuTty 3aransHe NpUNyLWeHHS. AKWOo HeBIAOMO, UM € po3nogin Mayccosum, To Tpeba Bubupartu npamo-
KyTHWiA abo U-nogibHuid po3noain. Ak HesigoMo, Yu € po3noAin NPsIMOKYTHKUM, TO NoTpiGHo BuGupatn U-
nogi6Hui posnogin. U-nogibHuit posnogin — ue Hainbinbl 3aranbHe NpunyweHHs.

OavH 3i cnocobis cknagaHHA NPUAHATHUX OUiHOK CTaHQAPTHUX HEBU3HA4YEHOCTEN ANa BANVUBHAX BENU-
YyH 6€3 3aCTOCYBaHHA CTaTUCTUYHUX METOAIB — HA OCHOBI AOCBIRY YU BUKOPUCTAHHA (Pi3U4HUX 3aKOHIB
3MiHa 3a4aKWX rpaHuLib JOCNIAHUKOM Ta NepeTBOPeHHR LUX rpaHUYHUX 3HaYeHb Y CTaHAapTHI HeBU3Hade-
HOCTi 32 NPUIRHATUM TUIIOM PO3NOAINY CKNagHWUKIB CYTTEBOT NOXUBKU/HEBUIHAYEHOCTI.

8.4 Mpuknagu cymapHoro ouiHioBaHHsA 3a Tunamu A i B

8.4.1 3azanbHi NONOXEHHA

Y tboMy po3aini onucaHo geski Npuknagu cyMapHoi HeBU3Ha4YeHOCTI HOCITB | cknagHukis. Lii npukna-
AV NOKaXyTb, IK BUSHAYUTU HEBU3HAYEHOCTI U,,. T1pUKNaaN He OXONANI0I0Th YCiX NpoBnem, siki BUHUKaTb
fig Yac BUMIPIOBAHHA reoMeTpUYHUX po3amipis Bupobie i KanidpysaHHs.

8.4.2 ExcnepumeHmanbHe YU 2paHUYHE 3Ha4eHHS SIK 0CHoea O/ oyiHioeaHHA 0dHo20 cknad-
HUKa Hegau3HavYeHocmi

[aHi NoBTOPHUX BUMIPIOBaHb YMOXITUBITIOOTb 3aCTOCYBaHHA OUIHIOBaHHA 3a TUMOM A Tak camo, ik
i oyiHioBaHHSA 32 TUNOM B BUCNIAHOMO CKNagHWKa HeBU3HAYEHOCTI.

[laHi MOXHa BUKOPUCTOBYBaTH AN 0B4UCNIOBAHHS CepeaHbOro KBaapaTUYHOro Bigxuny (cknagHuka
HeBU3HaA4EHOCTI), BUKOpUCTOBYIOUU hopMynu, HasedeHi y 8.2.2 (oyiHloBaHHA 32 TUNOM A).

Ti caMi AaHi MOXHa BUKOpPUCTOBYBAaTKU ANA OUiHIOBaHHSA 3a TUNOM B Toro camoro ckrnagHuka HesusHa-
HYEeHOCTi, SuLle 3a YMOBU 3aCTOCYBaHHA €KCTpPeManbHUX 3Ha4YeHb Y HU3LI AaHUX AK rPaHUYHUX 3HaveHb (a
3HaJeHb) CTOCOBHO cepefiHboro. Toai ckNnagHUK HesU3HavYeHOCTI NOTPIGHO po3paxosyBaTi 3a opmynamu,
HaBenEeHUMW Ha PUCYHKY 5.

8.4.3 36ixHicmb

Y KOXXHOMY B1oaXeTi HeBU3HAYeHOCTi 30iXHICTe HanBHa NpUHaAMHI oAUH pas. Y GinbLoCTi BUNaakis
30DKHICTb MOXKHA OUiHUTK NULLE ekcnepuMeHTanbHO (OUiHIOBaHH:A 3a TunoMm A). CknagHnK HeBU3HAYEHOCTI
BU3HA4aloTb 3a hopMynamMu AnA S, i s, HaBegeHHUMU y 8.2.2.

36ikHICTb, OCHOBaHA Ha cKnagHukax HEBU3HAYEHOCTI, MOXe ByTU MeHLLa 3a CKaaHUK HEBU3HAYEHOCTI,
OTPUMAHMIA 3 PO3QINLHOT 30aTHOCTI 3UUTYBAHHA 3aC0o0y BUMIPIOBaNbHOT TEXHIKW. Y LbOMY pasi po3ginbHy
3aaTHicTb Tpeba 3acTocoByBaTH 3aMicTb 36iKHOCTI (auB. 8.4.4).

8.4.4 Po3dinbHa 30amuicmb i 3a0Kkpy2neHHs

Po3ginbHa 3aaTHICTb 3acoBy BUMIPOBaNbHOT TexHiku (aHanorosoro Yu ugposoro) abo yina noAinku
B OCTaHHiN UMdpi/gecaTKOBOMY 3HaKY BUMIPRHOrO 3Ha4eHHs YU 3a0KPYrieHoro BUMipAHOro 3Ha4YeHHsR, AKke
€ HanWBinbwumMm, Byae cknagHUKOM HEeBU3HAYEHOCTI:

L3

d d
U =W§- —2-0,6%0,3d, (8)
Ae d — posginsHa 3paTHicTb abo yiHa noginku B ocTaHHiR UMdpi Yu B gecaTkoBoMy 3HaKy. CkrnagHuK HeBu-
3HA4YEHOCTI AOPIBHIOE CKNaAHUKY NPSAMOKYTHOrO PO3fOAiny 3 rpaHnyHUM 3HaderHaM a =0,5-d.
Kornin 36ixHICTb ckNagHuKa HEBU3HAYEHOCTI OTPUMYIOTh 32 eKCnepUuMeHTanbHUMMK JaHUMU, TO edeKkT
Bifl PO3AINBHOT 30aTHOCTI BPaxoBY0Th, AKWO 36DKHICTE oxonnioe Binbli cknagHnKM HeBM3HaYeHOCTI, TO
CKMaAHWUK IPYHTYETHCA Ha Po3finbHii 30aTHOCTI.

8.4.5 MakcumanbHo donycmuma noxubka (MPE) 3aco6y eumiptosasnibHol mexHiku

Konu 3aci6 BMMiproBanbHOT TEXHIKW 4y eTanoH BigoMui i Bignosigae BCTaHOBNEHRUM 3HaYeHHsM MPE
ANs KOXKHOT 3 METPONOriYHUX XapakTepucTuk, To Ui 3HaveHHa MPE MoxHa BukopucToBysaTi, Wob obuuchnio-
8aTV BIAHOCHI CKMNagHUKN HEBU3HAYEHOCTI:

Uy =MPE-b, (9
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Ae b subupaltoTs BiANOBIAHO A0 Npasun, Haseaexux y 8.3.2, i npuitHaToro posnoginy. Konu € gaHi npo kanidpy-
BaHHS 418 0QHOro 3acoby BUMipHOBaNbHOT TEXHIKK YK 4nA HaNBiNbLWOT KirbKoCTi 0gHaKoBKX YacTWH 3acobis
BUMIPIOBANbHOT TEXHIKK, TO YacTO MOXHa 3aCTOCYBATH Ui AaHi ANA BU3HaAYaHHA TUNY po3noginy abo HasiTb
iHKONU ANS OUIHIOBAHHA CKNagHWKa HeBU3HAYEHOCTI AK OLIHIOBAHHA 32 TMNOM A 3a chopmynamu 8.2.2.

8.4.6 lMonpaexu
Moxn6u, ER, 3HadeHHs | 3Hak (nnoc abo Minyc) akux BigoMi, MoxyTs 6yTi ckoMneHcosaHi nonpas-
koto C, aoAaHoo A0 pe3ynsTaTy BUMipIoBaHHA:

C=-ER. (10)

HagiTb xonu kopurysaHHsa NposeaeHo, To CKNagHUK HeBu3HayeHocTi (HeBM3HaYveHicTb nornpasku) 36e-
piraeTbes. Liedt cknagHuk HesM3Ha4YeHocCTi Oyae MeHWUM 3a noxubky/nonpasky ANA KOPUIryBaHHA, AKy Bpa-
XOBY10Tb, LWOO BipOriaHO BNNUHYTU HA HEBUIHAYEHICTD BUMIPIOBAHHS.

PiweHHs npo Te, 44 NOTPiGHO KopUrysaTty BigoMy nopasky, Npunumac NianHa, aka cknagae 6oaxeT
HeBu3HadeHocTi. KpuTepiil Ans kopUrysaHHs 8ia0Mol nonpasku 'PYHTYETHCA HA EKOHOMIYHUX po3paxyHKaX.

Dpeiic Tpeba posrnsgaty sik Bigomy noxubky, AKy MOXHA CKOpUTryBaTy.

8.4.7 Nicmepe3suc

FicTepeanc h y nokasax 3aco6iB BUMipIOBaNbHOT TEXHIKU MOXHA PO3rNsgaTh Sk CUMETPUYHY NOXMBKY/
HeBU3HaYEHICTb LOA0 CePEefHbOro 3Ha4eHHA ABOX NOKa3iB, AKi POPMYIOTh ricTepesnc. CknaaHuK HeBu3Ha-
YEHOCTI MOXHa PO3paxoByBaTH SiK OLiIHIOBAHHA 3a TUNOM A 32 HaABHOCTI AOCTATHIX AaHuX, abo sk OLiHHo-
BaHHA 3a TUNOM B, AKLO CKNaaHWK HEBU3HAYEHOCTI CTRHOBUTD:

h
Uy ==—-b,
5 (11)

Aae b subupaioTb BigNOBIAHO A0 NpaBun, HasefeHuX y 8.3.2, | npUHATHOro posnopainy.

8.4.8 BnnueHi eenuvuHu (memnepamypa, euMmiproganbHe 3yCUunns, HanpsMoK e UMipto8aHHA
mouwo)

Bumipu 3a3HaioTh BNAUBY HU3KW BNNUBHUX BenuuuH (gus. 2.7 VIM), aki snnusaioTs Ha 3acobu Bumi-
ploBanbHOT TexHik1 Ta/Mu 06'ekT (Harpuknag cxnagHuK, BUMIpOBansHUA Npunag Towo) Nig Y4ac BuMiptoBaH-
H8. 3aranbHUMKU BRANBHUMN BENUUUHAMU Nig Yac BUMIproBaHHSA reOMETPUYHUX po3mMipie BUpobGiB €, Hanpuk-
nag, Temnepartypa, BuMiptosanbHe 3yCUnns Ta HaNpPsAMOK BUMIpOBaHHSA., Bnnns Moxe BupaxaTtucs
6yas-axoto oguHuyeto disuydHoT Benu4uHmn (Hanpuknag, rpagycom Llenscin, HeloTOHOM, KYTOM), KpiM oau-
HULi AOBXMHY, i oro Mae ByTU NepeTBOpeHo 3a hi3nYHUMIN 3aKOHAMU (PIBHAHHAMMK) B OQUHULIIO AOBXUHN.

BnnusHi BenuunHun Yacto BUpaxaloTb Yepes 3HaYeHHs Y AianasoH, a HEBU3HAYEHICTk ANS LbOoro
3HAYSHHS Y1 gianasoHy BUPaxXaloTb AK FPaHUYHi 3HAYEHHS.

8.4.8.1 Temnepamypa

CraHgapTHa HopManbHa TeMneparypa Ans reoMeTpuyHUX po3mipia BUPOGIB | BUMIpIOBaHHA reoMeTpuy-
HVX po3mipis Bupobis ctaHoeuUTb 20 °C (gus. SO 1). TemnepatypHi BNNUBK, siki MOXYTb GYTH CripUHNHeHi
3MiHO aBCoONTHOrO 3HAYEHHA TemnepaTypy, a TakoX TpUsBanicTio i cneviansHUMU TemnepaTypHUMK rpa-
AieHTaMu, BNAUBAIOTL Ha NiHiHe po3wupeHrHs, Aedopmalito TOWO 3acobiB BAMIPIOBANGHAT TeXHikKW, BUMi-
ptoBanbHoi ycTaHoBku i o6’ekTa nig Hac sumiptosaHHs. Mepexig Big oAUHULI TemnepaTypu 40 oAUHULI AoB-
HMHN BUKOHYIOTL 33 PIBHAHHAM NIHIAHOro po3wmpeHHs:

AL =AT-a-L, (12)
Ae AT— signosigHa amina Temneparypu;
o -— KoedilieHT TemnepaTypHOro po3LLNPEHHS MaTepiany;
L — pificHa gosxunHa 3a X ymos.
Y KkOXHOMY pasi TeMnepartypy KiflbKoX BNMUBHWX BEMWYNH 3 PIBHAHL NepeTBOPEHHA TemnepaTypu
Y OOBXUHY MOXXHa BUKOPUCTOBYBATU PA30M 3 iHLLUMMU reoOMETPUYHUMY Yy hiznyHUMK PIBHAHHAMU Ansa dop-
MYBaHHA NOBHOMO ONUCY BNNBY Ha Pe3ynkTaT BUMIPIOBAHHS reOMeTPUYHMX pO3Mipis Bupobis (4oBXUHY,
opmu TOLLO).
8.4.8.2 BumiprosarsnbHe 3ycunns
CraHaapTHOIO YMOBOIO ANA BUMIPIOBAHHA rE€OMETPUYHUX PO3MIpIB BMPOGIB € HYNboBE BUMIiptOBansHe
3ycurnns. Bnnvse Ha noxvwbku | HEBU3HAYEHICTb BUMIPIOBaHHA fOBXUHN HEHYNLOBUM 3YCUINAM CNPUHUHSE
enacTu4Ha, a B geskux Buriagkax i nnactuyHa gedopmauis 3acoby sUMiptoBanbHOT TEXHIKK, BUMIpOBarib-
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Hol ycTaHoBsku | BUMiptoBansHoro o6’ekta. Ocobnueoro gocnimkeHHA noTpebye BNnnMB Ha KOHTAKTHY reoMeT-
pito Mixk 3acoBoM BUMIPIHOBaNbHOT TEXHIKM Ta BUMIDIOBaHUM 00 EKTOM.

Brnus BuMiptoBanbHOro 3yCUNMA KiNnbKICHO MOXHA BU3HAYUTU eKcnepumeHTansHo abo 3a gisuuHnmu
pisHaHHAMY (cbopmynu MNepua Towo). Lien Bnanes sanexuTs Big CUMK, HANPAMKY LieT cUnu, reoMeTpil | KoH-
CTaHT MaTepiany Takux, SK £ (Mogynb tOHra), v (4ucno fMyaccoHa) Towo.

8.4.8.3 HanpsAmok sumiptogaHHs

Hanpamok sumipioBanHa Tpeba y3rofxKysaTu 3 BUSHaYEHHAM reoMeTPUYHUX XapakTepucTuk 3acobis
BMMIpIOBaNeHO! TexHikn (AuB. ISO/TR 14638).

Bnnus sigxunie Big BU3Ha4YeHUX HANPAMKIB BUMIDIOBaHHA MOXHa 064VCNIOBATY 3@ OCHOBHUMN TPUTO-
HOMETPUYHUMU PIBHAHHAMMY, | BiH MOXe ByTi 06'ekToM AnA 6esnocepeaHboro BNNWBY iHWWX BNAMBHUX Be-
SIAYKH.

8.4.9 Bu3zHavyaHHA eUMIpPIOBaHOT 8eIUMUHU

BumiptoBaHi BenuunHA nig Yac BUMipoBaHH reoMeTpUYHNX po3MipiB BMpo6iB — Lie XapakTepucTUKK
reoMeTpUYHIUX po3Mipis poBounx 3paskis (4acTo IX HaBOASATL AK BUMOTU Ha TEXHIYHWX KpecneHukax) i MeTpo-
noriyHi xapaxkrepucTuku 3acobis BUMIpOBaNbHOT TexHik1 it eTanoHis.

Lli sBumipioBaHi 3Ha4eHHS BU3HaYeHi y cTangapTax Ha reoMeTpuydHi po3mipu supobis (aus. ISO/TR 14638
ANA 03HanoOMNeHHs). Y BaraTbox BUNagKax BUMipoBasbHi METOAUKM HaBMUCHO abo BUNaAKoBO He Bignosi-
AalTb BUSHAYEHHIO XapakTepueTUKK. Y Takux BUnagkax pisHuUs y MeToaukax BumMiptosaHHsa Gyae Bnnueatu
Ha NoxX1GKu | HeBU3HAYEHOCTI pesynbTaTy BUMIpoBaHHA. AKLO NOXMEBKW BiAOMi, TO MOXHA 3aCTOCOBYBaTU
nonpasky (ave. 8.4.6). Ha npakTuui MeToanka BUMipioBaHHA 3asx/au Oyae BNNUBaTh Ha HEBU3HAYEHICTb
BUMIpOBaHOT BeNUYUHY (AKUB. Takox 8.4.11).

8.4.10 Cepmudgbixamu kani6pyeaHHs

Y ceprudikarax kaniGpysaHHSA HaBoAATb BUMIpAHI 3HaUYEHHA METPONOriHHUX XapaKTepucTuK i BigHOCHY
HeBU3HaYEHICTb BUMipioBaHb. Y pasi BUKOpUCTaHHA HaBeAEHOro 3HaveHHs nig Yac kanibpysaHHs cknagHuK
HeBU3HAYEHOCTI U,, PO3paxoByloTh Tak:

— HEBM3HAYEHICTb BUPAXaOTb K PO3WIUPeHy HeBU3HAUeHICTb U i3 ycraHoBneHnm koedilicHTOM
oxonneHHs k srigHo 3 GUM:

Un= X (13)
Jesxi kaniGpyBanbHi opradizauii MoXyTb pernaMmeHTysaTy HenpaBuribHi 3HaYeHHs k. Y Takux sunag-
Kax xoedilicHT OXOonfeHHA He BKa3yioTb Y cepTudikaTi;
— HEBU3HAYEHICTbL BUPaXaOThb AK 3Ha4YeHHs Uy, | 3a3HavaloTb AoBipuMiA piBeHb, Hanpuknag 95 % abo
99 %:

U

u
* T m

(14)
A€ m — KinbKiCTb cepegHiX KBaapaTU4HUX Biaxunis y AosipyoMy iHTepBsani, Wwo signosigae BCTaHOBNEHOMY
A0BIpHOMY PiBHIO.

CepTudikaT kanibpysaHHs iHoAI camoCTiAHO abo y AonoBHEHHS 3acBiayye, Wo 3acid sMMiptoBanbHOT
TexHiku Bignosigae nesHii xapakrepuctuyi (Hu3ui MPE), HasegeHin, Hanpuknag, y cTanaapTi, apkywi ga-
HUX BUpOBHUKA TOWo. Y UboMmy pasi Tpeba BUKOPUCTOBYBATU HOMIHanNbHe 3Ha4YeHHA MPE meTpornorivnoi
XapaKTepuCcTUKK | CKNaaHUK HeBU3HAYEHOCTI, AKUA Po3paxoByoTe 3 LbOro aHaveHHss MPE, HasegeHoro
Y TexriYHUX BUMOrax, eignosigHo Ao 8.4.5.

8.4.11 Cmpykmypa riosepxi, popMa ma iHwi zeoMempuyHi eidxunu o6’ckma auMipro8anHHs

MosepxHi BUMiptoBaHoro 06'exra nig Yac BUMIPIOBAHHA KOHTAKTYIOTb i3 32C000M BUMIpIOBaNBLHOT TeX-
Hikn. 3anexHo Bif CTPYKTYPU nosepxHi, Bigxnnis oopmiu Ta iHWNX reoMeTpudHUX BiaXuUNiB Big HOMiHanbHOI
reomeTpli, KOHTaKTHa reoMeTPIs (TUN HaROHeYHKKa) 3acoBy BUMIPIOBAnNbLHOT TeXHiku OyAe B3aeMOAIATYU 3 NO-
BepXHEeo | CTBOPIOBATHU CKNAAHUKN HEBU3HAYEHOCTI.

Lli cknagHMK1 MOXHA OUiHIOBATU eKCNepUMEHTaNbHO (OUIHIOBaAHHSA 3a TUNOM A), ab0 AK OUiHIOBaHHS
3a TMNOM B, 4YM 4acTKOBO eKCNepUMEHTanNbHO | YaCcTKOBO AK OUiHIOBAHHS 3a Tunom B.

19



BCTY ISOITS 14253-2:2006

8.4.12 ®izuyHi kKOoHCMaHmMu

Di3nyHi KOHCTaHTY (Hanpyknap, koedilieHTU TeMnepaTypHOro po3LwWwMpeHHs, Moayns KOHra, Yucno
MyaccoHa Towo), fiKi BXOAATL Y Nonpasky abo Aki NnepepaxosyioTb 3 NOXUGKW BNANBHOT BENUHUHY YU OUiHE-
HWUX HEBU3HAYEHOCTEN), YacTo TOMHO HeBiAOMI, ane TX MOXHa po3paxysaTw.

ToMmy BOHU € fOAATKOBUMM CKNAAHUKAMU HEBU3HAYEHOCTI, AN AKUX BUKOPHUCTOBYIOTb Ti camMi dopMynu
nepeTBOpPeHHSA, AK i 4NA BANUBHWX, onucaHux suwe. Lie ouiHioBaHHS MOXHA poBuTy nyLe Ak oUiHIoBaHHS
3a Tunom B.

8.5 Mogeni yopHoro i npo3oporo AWuKIB ANA OLIHIOBAHHA HeBU3HAYEHOCTI

HeBusHayeHicTb Toro camoro npouecy BumiptosaHHs y 6araTboX BUMAAKAX MOXHA OUIHUTY HA KiNbKOX
eTanax geranisauil Y1 mogentoBaHHa. Tak, ABOMa eKCTPeManbHUMY BUnaakamm € MeTOAM YOPHOro i Npo3o-
poro awuKis.

Y meTogi YopHOro sLMka BeChb Npouec BUMIPIOBAHHA MOOEMIOETLCA AK YOPHUA ALWMK 3 HEBIAOMUM
ymictom. BlogxeT HeBM3HAYEHOCTI Ta CKNAAHMKA HEBUIHAYEHOCTI NULLE ONVCYIOTL NOBHUA BNNUB Ha BUMI-
proBarbHuii npouec. 3a Licko MoAennto MoXe By Th BaXKO BUSHAUMTY PYHKLINHIA B3AEMO3B'A30K MK CKNad-
HUKaMUW HEBU3HAYEHOCTI 1 OKpEMUMU HOCIAMMW NOXMBKK.

Kpim Toro, nig yac cknagaHHs GronxeTy HesuaHadeHocTi, Moxe SyTy HeoBxigHUM BIAKPUTTSA YOPHOFO
AMKa | CTBOPEHHSA JoknaaHilworo SioaxeTy HesuanayeHocTi. Lie morno 6 6yTu 3pobneHo abo 3 BUKOPUCTO-
BYBaHHAM KiNbKOX MEHLLIMX HOPHUX AWmKiB abo gocnigxKeHHAM yCix feTaneit nig vYac BUMiploBansHoro npo-
uecy (Moaens NPO30poro ALMKA OLiHIOBAHHA HeBu3HadYeHocTi). MeTog YopHoro Awuka moxe ByTi Takox
oXxapakTepu3oBaHO AK METOA 3 HU3bKOI PO3ARINLHOK 34aTHICTIO, @ METOA NPo30poro awuka — Ak meroa/
MOZAESb 3 BUCOKOIO PO3AINbHOK 3AaTHICTIO.

Y Mmogeni YopHOro ALLKKa AN OUIHIOBAHHA HEBU3HAYEHOCTI BXiAHI Ta BUXIAHI OAWHUL oaHaKOBI,
CKMagHUKN HEBM3HAYEHOCTi BBAXAKOTHCA 40AATKOBAMU | CyMa CKIMaAHVKIB HEBU3HAYEeHOCTI Mae HynMbLoBe
3HaYeHHs MaTeMaTU4HOro odikyeaHHs. o6 peanisysatu yini Mogeni YopHOro AWMKa y UbOMy CTasaapTi
i meToni PUMA, yci oguHuui BNNUBHWUX BENMYVH NEPETBOPIOIOTL Ha OAWHULI BUMiptoBaHOIl BenuuvuHu. Tomy
B Mofeni YOpHOro awmka koediyieHTU YyTNMBOCTI OKPEMOro CKNaaHWka HEeBU3HAYEHOCTI QOPIBHIOTL
1 (oanHunui).

Y mMopeni npo3oporo Swnka Ans OUiHIOBaHHA HEBUAHAYEHOCTI Ui 0BMeXeHHA cknagHuKis HeBuaHade-
HOCTI (A0AATKOBI CKNAAHWKN HEBU3HAYEHOCTI; BXiAHA OANHMUSA, LLO € ineHTU4YHOW BUXIAHIA; KoediliEHT HyT-
NVBOCTI JOPIBHIOE 1) HE BPaXOBY!OTh.

8.6 Metoa YyopHoOro AWMKA ANA OUIHIOBAHHA HeBU3HAYEeHOCTI. [TligcyMOBYBaHHA CKNAAHMKIB He-
BU3HAYE€HOCTi B CyMapHiA CTaHAAPTHIA HeBU3HAMEHOCTI U,

Y meTogi YopHOoro AWKUKa ANA OUiHIOBAHHA HEBU3HAYEHOCTI Pe3ynbTaT BUMIPIOBaHHA — L& 3HAYEHHSA,
L0 34MTYeTLCA | cropUrosaHe B NiACYMKY 3 BUKOPUCTOBYBaHHAM BiQOMOT nonpasku:

Y=X+C, (15)
Ae X ~— 3HauYeHHs, Lo 3YUTYETHCA 3 BUMIpIoBanLHOro npunaay;
C = >.C, — cyma BigNOBIRHMX [OAATKOBUX NONPABOK, BIAOMUX 32 pe3ynkraramu, Hanpuknag, kaniopysaH-
HA, KOPUTYBaHHA TeMnepaTypu, KopurysaHHa gedopmalii Towlo.
CymapHy cTaHAapTHY HeBU3HAYEHICTb BUMIpIoBaHHA 064YNCNIONTL 38 hOpMYIoH:

uc=,/u3+fu,2, (16)
1

A€ p — KINbKiCTb HeCKOPENbOBaHUX CKNaaHWUKIB HEBU3HAYEHOCTI,
U, — CyMa CTPOro ckopenkosBaHux (p = 1 4 p = —1) cKNagHWKIB HEeBU3HAYEHOCTI, Siki 0B4YMCNIoTb 3a
dopmynoto:

u, =ﬁ‘,u“ (17)

Oe r— KiNbKiCTb CTPOro ckopenbosaHnx HOGIB HeBU3HaUeHoCTi.

Otxe, p + r KoMBIRYKOTLCA Nif Yac BUMipKIBaHHA Y.

Heckopeneosadi (p = 0) Hocii HeBU3HaYeHOCT Tpeba AogaBaTh reoMeTpuyHo (KOpiHb KBagPaTHUHA i3
cyMu KBagparis).

Crporo ckopenboBaHi HOCIT HeBU3HaYeHOCTI NOTPIGHO A0AaBaATU apUdMETNYHO.
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MNpubnuada ouiHka nonsrae B posmmisgi BCix HOCITB HEBU3HA4YEHOCTI, NPO AKi BIAOMO, LLO BOHU He Ljinkom
HeckopensoBaHi, Ha BiAMIHY BiA CTPOro ckopensosaHuXx.

8.7 Metoa nNpo30poro AlWMKKa ANA ouiHIBaHHA HeBu3HavYeHocTi. IiacymMoByBaHHA cknagHukis
HEBM3HAYEHOCTi B CyMapHii CTaHAapTHIN HeBU3HAYEHOCTI U,

Y meroai npo3oporo sLLMKa 4Ns ouUiHIOBaHHS HEBU3HAYEHOCTI 3HAYEHHA BUMIDIOBAHOT BENUYMHN Moge-
MoeTbCA K PYHKUIA KINbKOX 3HaYeHb BUMipioBaHHS X;, Lo camocTiHo mMornu 6 SyTu gyHKUiaMu (Mogensmus
NPO30POro ALUMKA) i/4K MOAENAMU HOPHOTO ALLMKA:

Y =G(X, X5 s X1 oot X pir ) (18)
CymapHy cTaHAapTHY HeBU3HAYeHICTb BUMIpIOBaHHA BU3HAYaIOTL 3a HOpMYnoio:
2
u.=,u? +£ oy u 19
= —Uy |,
¢ ’ 1=1 axl ! ( )
Ae U, — CyMa CTPOro CKOPENbOBaHUX CKNaaHWKIB HEeBU3HAYEHOCTI BUMIDIOBAHHSA:
- 3Y
u,= —— Ux ’
) g@X, , (20)
oY : v
ae Pl YacTUHHa noxiaHa MYHKYiT Y BigHocHo X;
i
Ux, —CyMapHa CTaHAapTHa HeBU3HAYEHICTb BUMIPIOBAHHA KiNbKOCTI | 3HaYeHb BUMIPIOBAHHSA
(pyHKLUH), WO € YACTUHOIO METOAY NPO30POro ALLUKA ANS OLIHIOBAHHA HEBU3HAYEHOCTI BUMIpto-
BaHHA Y.

Ux MOXe ByTu pe3ynsTaTom (U. ~— cymapHa CTaHgapTHa HeBU3HaYEHICTb) abo MeToAY HOpHOro AWrKa

{(aus. 8.6), abo MeToRY NPO30POro AWMKa AN OUiHIOBAHHA HEBU3HAYEHOCTI.

HeckopensosaHi (p = 0) CknagHuku HEBU3HAYEHOCTI BUMIDIOBaHHS Tpeba cknanary reoMeTpuyHo
(kBappaTHMiA KOpiHb i3 CyMW KBagparis),

Crporo ckopenboBaHi CkNagHuku HeBusHaYeHoCTi TpeGa aoaasaTh apudMeTUNHO (KifbKICTb CTPOro
CKOpENbOBaHWX CKNaAHNKIB HEBU3HIUEHOCTI CTAHOBUTD I).

MpuBnuaHa ouiHKa NONArae y NPpUAHATTI BCIX CKNAAHWUKIB, NPO AKi HEBIGOMO, WO BOHU LiNIKOM Heckope-
NbOoBaHi, K CTPOro ckopenboBaHux.

KinbkicTs HECKOpenbLoBaHNX CKnagHWUKIB HEBM3HAYEHOCTI CTAHOBUTL P.

OT1xe, AN OUIHIOBaHHA HEBU3HAYEHOCTI Y BUKOPUCTOBYBANM P + F CKNAAHWKIB HEBU3HAYEHOCTI ANS
LibOro METOAY NPO30NOro ALLUWNKE, KOXEH 3 SIKUX MOXE MaTu pAf CKNafHUKIB HeBUIHAYEHOCTI BUMIPHOBAHHS.

8.8 OUiHIOBaHHA PO3WMPEHOT HeBU3HaYeHOCTI U 32 CyMapHOIO CTaHAAPTHOO HEBU3HAYEHICTIO U,
Po3swivpeHy HeBU3HaYEHICTb BUMipioBaHHA U y BUMIPIOBaHHSAX reOMeTpUYHNX po3Mipis Bupobis obuuc-
NTb Tak:

Usu,-k=u,-2. 1)

AKWO HEMAaE XOAHVX IHLMX BKa3iBOK, TO KOedilieHT OXONNEHHS Yy BUMIPIOBAHHAX FreOMETPUYHNX
po3mipis Bupobis k aopisHioe 2 (Aue. 1SO 14253-1).

8.9 MpupoAa HeBU3HAYEHOCT] NapaMeTpiB BUMIPIOBaHHA U i U

CKragHu K HeBU3HAYEHOCTI Ta CyMapHY HEBU3HAYEHICTb BUMIPIOBAHHS, SIK NOKA3aHO, OUIHIOIOTh AK
CTaHRAapPTHY HEBUSHAYEHICTb U, i U, BiANOBIAHO. Y NpaKTULi NPOMUCINOBUX BUMIDIOBAHL FrEOMETPUHHNX
po3amipis Bupo6is CKNagHNKaMN HEBU3HAYEHOCT € 06'€AHAHHA KOHCTAHT i Pi3HUX HOCITB 3 TUMYaCOBUMM KOH-
CTaHTamu, siKi OXONIHOTH KiNbka NopaakiB 3HadywocTi. HeBuaHaueHiCTb BUMIPIOBAHHA OXOMNIOE BCi HECKO-
puroBaHi cucTeMaTuuHi NOXMBKM, He3saxalouun Ha NPUUUHU. HEMOXIUBO CKOPUryBaTH BCi CUCTEMATUYHI NO-
XWBKu.

Tomy B GinbwocTi BUNagKie U, i U — Hesunaakosi 3aMiHHI. Lie KBa3ikoHCTaHTK, a He BigoMi noxubku.
Tomy He BapTO po3rnagarth Ui u. Ak cepefHi KBaapaTUyHi BiAXMNYW, a kpauye iX 8BaxaTit NOCTIRHUMM (He-
sinomunm) noxubxanm.
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9 NPAKTUYHE OLIHIOBAHHA HEBU3HAYEHOCTI
CKNALAHHA BIOOXXETY HEBU3HAYEHOCTI 3 PUMA

9.1 3aranbHi NONOXKEHHR

3acrocysaHHs MeTogy PUMA i cknagaHHa BlopxeTis HeuaHaueHOCTi Ta BiANOBIAHUX A0KYMEHTIB Ha-
BEAEHO AK NpMKNaa y goaaTky A.

Y UbOMy po3fini 3asHa4YeHo TiNbKU NOCNIROBHICTL AOKYMEHTYBAHHA T2 METOAUKY OLiHIOBAHHSA KOXHOrO
CKNagHMKa HEBU3HAYEHOCTI, WO BXOANTD Y BIOAXKET HEBU3HAYEHOCTI.

9.2 TigroTroBKa A0 CKNagaHHA BLORXKETY HEBU3HAYEHOCTI

CknagaHHAa B1oQKeTy HeBU3HaYeHOoCTI MOXNUBO Tinbky, kKoaw:

— 3aBAaHHA BUMIPIOBAHHA YiTKO BUIHA4eHO. XapakrepucTuky poBouaro 3paska Yv xapaKrepucTuky
3acoby BUMIpIOBanNbHOT TeXHiIKW TpeGa yCTaHOBUTU i BUHAUMT: K 3aBAAHHA (PaMKa 1 Ha pUCYHKY 2).

BlogxeT HeBU3HaYeHOCTI CTBOPIOIOTL TiNbKK ANS ORHOrO OKPEMOro 3a3HA4YEHOro peaynsTaTy BUMIpo-
BaHHA, OkpemMunit pe3ynsTaT BUMIpIoBaHHA MOXHA po3rnafati sk 0guH i3 rpynu pesynsTaTie BUMIPIOBaHHSR,

— NPVHLUUN BUMIDIOBAHHA YiTKO BU3HAYEHO Ta BiAOMO 4¥ NpUHaANMHI cnovaTky BU3Ha4YeHo siK npu-
6nm3Hy cxemy (pamka 3 Ha pUCyHky 2);

— MEeTOop[ BUMIDIOBaHHA PeTenbHO BU3HAYEHO Ta BiAOMO UM NpuHaiMHI CnovaTKy BU3HaYeHo sK Npu-
6nu13Hy cxemy (paMka 4 Ha pUCYHKyY 2);

— METOANKY BUMIDIOBAHHS peTeribHO 3aA0KYMEHTOBaHO Ta BiAOMO YU NPUHANMHI cnovaTky BU3Ha4YeHRo
AK NpuBNU3Hy cxemy (pamMka 5 Ha pUcyHKy 2).

Mertoauka BuMiptoBaHHA oxonnioe BubuparHHa 3acoby BumMipoBanbHOT TEXHIKM.

MeToauka BuMiptoBaHHRA MICTUTb AOKNaAHY iHcbopmauiio Npo Te, sik 3acobom BumMipoBanbHOT TEXHIKK
i poSounM 3paskom KepyroTb Nig Yac BUMIPHOBaHHS. BIOgXeT HeBU3HAYEHOCTI A3epkansHo Biabueae ail | Kpo-
K METOANKN BUMIPIOBaHHS;

— YMOBU BUMIPtOBaHHA BU3HAYEHO Ta BiROMO Y4 NPUHAMHI CNOYaTKY BUSHAYEHO AK NpUGRU3HY CXEMY
(pamka 6 Ha pUCyHKy 2).

Baxnueo, WO KOXHe BUMiptoBaHHA Oyae ckNagaTucs 3 Tpuox eneMenTis (7, 2§ 3), nokasaxux Ha pu-
CYHKy 6. BiogxeT HeBu3Ha4YeHOCTi Mae BigobpaxaTu TpyU enemMeHTy:

— BU3HAYeHY BUXIAHY TOMKY (7 Ha pUCYHKy 6), HaivacTiwe Ue Hynb. Y BinbwocTi Bunagkis Hynb (ToY-
Ky 7) 3acoby BUMIpPIOBaNbHOT TEXHIKU BCTAHOBMIOIOTb AK po6Gouy TOUKY MiA Yac kaniGpysanHs. HesuaHade-
HICTL HaNexXuTb A0 YCTAHOBNIOBAHHSA BUXIAHOT TOUKM Y1 Hyns;

— BU3HAYESHY BUMIPIOBANBLHY TOUKY (2 Ha pucyHky 6), nokasu 3acoly BUMIpOBanbHOI TexHikv nig vac
BUMIDIOBAHHA XapaKTepucTukn po6o4oro apaska Yu 3acoby sumiptoBanbHOT TEXHIKU. HeeuaHaveHicTb Hane-
XUTh 4O CAMOro NOKa3y, 3anexHo Big XapakTepUCTUK 3acoby BMMipOBanbHOT TEXHIKK Ta BUMiptoBarnsHoro
ob'ekra;

— nepexig 3acoby snUmMipoBanbHOT TEXHIKA (3 Ha pUCyHKy 6) 3 BUXIAHOT TOYKK ¥ BUMIpHOBAITbHY TOHKY.
MNoxuGky Ta/um HeBU3HAYEHICTL Lboro nepexoay BusHavalTs 3a peaynbstataMut kaniGpysaHHs 3acobis BuMi-
pPrOBanbHOT TEXHIKK.

lNosnaku:

1 — BuxigHa Touka;

2 — BMMIipIOBaNbHA TOUKA;

3 — nepexia 3acoby BUMIPIOBaNLHOT TEXHIKA.

* [liana3oH HeBU3HAYEHOCTI BUXIAHOT TOMKM.

® [liana3oH HEBUIHAYEHOCT] BUMIpIOBANBHOT TOMKM.

PucyHok 6 — 3aransHa Moaenb TPhoX eneMeHTiB NPoLecy BUMIPOBaHHA
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KoxHu#A i3 TpbOX eneMeHTIB 40AaTKOBO BNAUBAE HA Axepena noxubky, HasedeHi B po3gini 7. Bnnus
Big Axepen noxubku/HesusHaveHoCTi Tpeba cucTemaTYHO NepesipATY B BrogxeTi HeBU3HaYeHOC T,

3aranbHe 3aBJaHHs BUMIPIOBAHHSA, TOBTO BUSHAYEHHS YMCNOBOrO 3HAUEHHS XapakTepucTUku (BUMIpLo-
BaHol) of4ucneHHam asox abo Binbuie BUMIPIOBAHUX BENUYUH NOKA3y 3acoby BUMIPIOBaNbHO! TeXHIkU,
XapaKTepusyeThcs NOXMBKOW gianasoHy. Y Takux sunaakax 6iogxeT HeBU3HAYEHOCTI MOXe ByTH cknageHo
ANst OCHOBHOrO BUMIptoBaHHA, TOBTO ANA OAHOrO 3 KiNbKoX 3Ha4eHb kanibpysaHHs. HeBuaHaueHicTb, aka
CTOCYETLCA XapaKTepuCTUki, Wo 1T Tpeba KinbKicHO BU3HaYMTU, OLHIOIOTL 33 3HAYEHHAMU HEBU3HAYEHOCTI
OCHOBHOMO BUMIDIOBaHHS.

9.3 CTaHAapTHA MeToAuKa ANs CKiafaHHA GlogkeTy HeBU3HAYeHOCTI
HaBegeHa Hux4e Metogunka Moxe GyT KOpUCHa AN CKNnajaxHsA | LOKYMEHTYBaHH: BioaxeTy Hesu-
3Ha4YeHOoCTi, ue nepwa itepauia 3a metogom PUMA,

9.3.1 BusHavaioTe i OKYMEHTYIOTb 3aranbHe 3aBAaHHA BUMIDIOBAHHA (XapakTepucTuka, aky Tpeba
BUMIPATU) | OCHOBHE 3HAYEHHS BUMIPIOBaHHA (OCHOBHWUA pe3ynsTaT BUMiIpIoBaHHS (AMB. 9.2)), Ans sKoro
Tpeba cknacTv GrogXeT HEBU3HAYEHOCTI.

9.3.2 lokymeHTU:

— NPUHLUMN BUMIPIOBAHHS;

— MEeTOA, BUMIPIOBaHHS;

— METOANKA BUMIPIOBAHHS;

-—— YMOBY BUMIpIOBaHHS.

Akulo Hemae nosHOT iHcbopMaLil, To BUBUPAEOTE | AOKYMEHTYIOTE OCHOBHWIA YU NPUAHATUA NonepeaHin
APUHLWN, NnonepeaHin MeToA, nonepeaHio MeToauky | nonepeaHi yMosy BianosigHo Ao NPUHLMNY nepeolli-
HIOBaHHS CKNagHuKIB HeBU3HAYEHOCTI, HaBeaeHi y poaaini 5.

9.3.3 Pobnsatb rpadivHy npeserTauilo BUMipOBanbHOi(-1X) yCTaHOBKU(-0K). PUCYHOK (PUCYHKN) MO-
Xe(-yTb) ByTH KOPUCHUM(M) AN PO3YMIHHS HOCITB HEBUIHAYEHOCTI, L0 HaABHI Y NPOLEC] BUMIDIOBAHHS.

9.3.4 [loKyMEHTYIOTb MaTemaThyHi BiJHOWEHHS MiX BUMIPIOBAHUMU 3HAYEHHAMY | XapaKTepucTUKamu
3aranbHOro 3aBgaHHs BUMIPIOBAHHSA,

MaTtemaTuyHe BiHOWEHHS 3a3Bu4an He NOTPIOHO, AKLLO 3aBAaHHS BUMIpIOBaHHA MOxXe OyTu BUpilleHO
MeTOAOM YOPHOro Aluka (aus. 8.6).

MaTtemarudyHe sigHoWeHHA NOTPIGHO, AKUIC 3aBRAHHR BUMIpIOBAHKA Moxe By Ty BUPILLEHG METOZOM
nNpo3oporo awmka (aAvs. 8.7).

9.3.5 BukoHy10Tb nonepegHe A0CNIAKYBaHHA | OKYMEHTYBAHHSA BCIX MOXITMBUX HOCITB HEBU3HA4EHOCTI
i cknagHukis. Peaynbrar i gokymeHTaLilo MOXHA 3a3Ha4UTU B Tabnuyi, sik NoKasaHo Ha PUCYHKY 7.

(o3naka (Hu3bka | MosHaka (Bucoka

po3ginbHa po3ginbHa Hassa KometnTapi (nonepeati)
3narHicTb) 3paTHICTb)
Uy Uye Ha3sea xa MonepegHi cnocrepexeHHs, iHgopitauis, komeHTapi Ta pilLeHHA

wogo cknagHuka HeBUsHavYeHoOGErXa

Uyp Hassa xb MonepeaHi crnocTepexeHHs, iHOPMaLis, KOMEHTapi-Ta pitueHHs
WOAO0 CKMagHWka HeBU3HAYEHOCTI Xb

Uye Hasea x¢ TonepeaHi cnocTepexeHrHs, iHopMaLlis, KOMEHTapi Ta piLLeHHs
HWOA0 CKNaJHUKa HEBUIHAYEHOCTI X¢

Hasea nosHoi xx MonepeaHi cnocTepexeHHs, iHopmauis, komeHTapi Ta pilleHHs
WOAO CKNagHMKa NOBHOT HEBU3HAYEHOCTI XX

Uy Uya Hasga ya MonepeaHi cnocTepexeHHs, iHPopMaUis, KoMeHTapi Ta pileHHs
LWOAO CKNaaHWKa HeBM3HAYEHOCTI ya

Uyp Hasea yb MonepeaHi cnocTepexexHs, iHopmaLlis, KOMeHTapi Ta PileHHs
W{oAo cKNaaHuKa HeBuUaHaveHocTi yb

Hazsa nosHol yy MonepeaHi cnocTepexeHHs, iHPopMaLin, KOMEHTapi Ta pileHHS
WOoAO0 cknafHuKa NoBHOT HEBU3HAYEHOCTI yy

Hasea zz MonepeaHi cNocTepexeHHs, iHopmaLis, KOMeHTapi Ta pileHHs
WOAO0 CKNaaHNKa HeBU3HANEHOCTI 22

Uz

PucyHok 7 — flonepegHin nepernag, No3Haku, Ha3By Ta KOMEHTYBaHHA
CKNagHuUKis Hesu3HavYeHoCTi B 6ioaxeTi HeBU3HAYEHOCTI
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OocnigxysaHHa pobnsaTh y CMCTEMAaTUYHIA NOCNIZOBHOCTI, BUKOPUCTOBYHOHYY TPU ENEeMeHTH, HaBeaeHi
Ha pUCYHKy 6, NoTeHUiiHI Axepena noxubku, nogaHxi B poagini 7, i Bxe 3agokyMeHTosaHy iHdopMmallilo
39.3.1i9.3.2.

Po3nogin Hesn3Ha4eHOCTI BUMIPIOBAHHA HA CKNAAHWKM HEBU3HAYEHOCTI TpeGa BUKOHATY Tak, Wob Ton
camuil cknagHuk He 6yno spaxosaHo binbwe ogHoro pasy, ane B 6inbwocTi BUNagKie Ha npaxkTuli ye He-
MOXINBO. Lieli nprHUMn HanBaxNUBILLWA ANA OCHOBHUX CKNAZHUKIB y GrogKeTi HeBU3HAYEHOCTI.

Tabnuus Ha pucyHky 7 Mac ABa piBHi po3ginbHoi 3gaTtHocTi. Lii piBHi 3acTOCoBYOTE Ha NOYATKOBIN
cazi Ta nepeq nepuiow PUMA-iTepauieto, y Rkill MOgenioBaHHR HeBW3HA4YEHOCTI Le He 3pobneHo. Huabka
po34ineHa 34aTHICTL HaCcTO 03Ha4ae HAABHICTb OQHOrO OKPEMOro HOPHOrO fAlLMKa K Mogeni. Bucoka pos-
BiNbHa 3aaTHICTb 4ae MOXMMUBICTb PO3AINEHHA OKPEMOro YOPHOrO ALMKA Ha Kinbka MeHLLIMX YOPHUX ALWLUKIB.

ANA KOXHOro cKNagHNka HeBU3HAYEHOCTi BU3HAYAKOTb | AOKYMEHTYIOTh MaTeMaThYHi No3HakK | Hassu
(no3HaukK) Ha [BOX PIBHAX PO3AINLHOT 3AATHOCTI.

KonoHKy koMeHTapiB Ha pUCYHKY 7 BUKOPUCTOBYIOTb Ans 00'egHaHHsA iHcbopmauif, yMoB i HasiTe none-
peAHix pilleHb Woao Uboro CKNaaHuka Hesn3HaYeHoCT. Y KONoHLUi KOMeHTapiB NULWYTb NOACHEHHS.

9.3.6 I'pyHTyloumUCh Ha iHpopMaLT, NOAAHIN i 3a[0KyMEHTOBAHIN Ha PUCYHKY 7, NOTPIBHO A0CNIANTY
i 3pobuTu yce HeobxigHe AnNs MOAENIOBaHHA HEBU3HA4EHOCTI Ha LibOMy eTani iTepauil.

[nst KOXHOro cknafgHuKa HeBU3HaAYEHOCTI:

— BUGMpaTL METOA OUIHIOBaHHA 3& TMNOM A uu 3a TunoM B (auB. 8.2 8.3);

— AOKYMEHTYIOTb i 3aTBEPAXYIOTb BUXigHI AaHI TOWO ANS OLUiHIOBAHHA 3HAYEHHA CKNagHWKa HEBK-
3HAYEHOCTI;

— y pasi ouiHIoBAHHA 32 TUMOM A YCTAHOBMIOIOTL 3HAYSHHS cknagHuka | HeoBXxigHy AnsA HLOro
KiTbKICTb BUMIpIOBaHb,

— ¥y pasi ouiHoBaHHA 3a TUNOM B yCTaHOBNIOKTb FpaHuyYHE 3HAYeHHA a* (Mexa Bigxvuny B 0OgUHULAX
BNMUBHOT BEMMYMHN), a, IPUAHATANA po3rioain | KiHUeBe 3Ha4YeHHSA CKnagHnka HeBU3HaYeHOCTI.

9.3.7 Qocnigxy1oTb, 3HaXOAATb | AOKYMEHTYIOTb Byab-AKY MOXNWUBY KOpenauiro Mix 3asHadeHnmu
CKragHvkaMu HeBU3Ha4YeHOCTI BignosigHo Ao BUMOr po3ainy 5.

9.3.8 Bubupatotb npasunbHi hopMynu 3anexHo Bif MOAENOBAHHA | KOPUryBaHHA i 0GUMCNIOTL CY-
MapHY CTaHAapTHY HeBU3HAYEHICTb U, (AnB. 8.6 18.7).

9.3.9 OBumncnioloTb po3wMpeHy HeBuaHayeHicTs U, ge U = 2 u, (gus. 8.8).

9.3.10 CknagaiwTb 3sefeHy Tabnuuio, WO MICTUTL YCI0 HalBaxnueiwy iHdopMauio npo GrogxeT
HEBU3HAYEHOCTi (BMB. IPUKNaA Ha PUCYHKY 8). locnigxyoTe MOKIUBI 3MiHW, AKI MOXYTb 3MIHMTK OLHKY

" - . . CknagHuk
Hasea Twun ouixio- Kinekicte :E;H::‘ :ﬂ::::l r:iai':::" KoedpiujeHT K%i‘ﬁ;w?:T Hesu3Ha-
CKnNaaHuka BaHHA T A ! kopensui P AINY 1 yerocTi Uy,
oanHULY MKM
MKM
Uxa A
Hasea xa
Uxp B Maycca
Hassa xb
Uxe B MpaMokyTHWiA
Hassa x¢
Uvya A
Ha3sBa ya
Uy A
Hassa yb s
Uza B U-nogibHniz 1,10
Hasea za
Uz B U-nopaitHui 0,42
Hassa zb
CyMapHa cTaHAapTHA HEBU3HAYEHICTD U, 3,29
PoawwupeHa HeeusHaveHicTb (k= 2), U 6,58

PucyHox 8 — Mpuknag 3sefeHol Tabnuyi 3 ycieo HaiBaxnmBilLoio iHOpMaL|ieio NPo BIOMXET HEBUIHAYEHOCTI
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HEBU3Ha4YeHOCTi — ANA NiAroTOBKY 40 HACTYyNHOI iTepauil, aka y pasi HeobxiaHocTi Moxe BiabysaTuca 3pasy
Y1 NizHile. BaXnunBo BUKOHYBATWU EKOHOMIYHE AOCHIDKEHHS.

10 3ACTOCYBAHHA

10.1 3aranbHi NoNoXeHHA

3suyaiHui BrogXeT HeBU3Ha4YEHOCT] ANst BUMIPIOBaHb reOMETPUYHNX PO3Mipie Bupo6is moxe GyTu pos-
paxoBaHuii 3a HaBeSeHOK HkYe PopMynoio. CKNagHNKK HEBUIHAYEHOCTI rpynyrTh 3aNeXHO Big IXHLOro
Buay:

Ue = \JUbpex +.oo 4 Ul +ooo HUBc + oo b U+ U+ (22)
U=uc-k (k=2). (23)
(pyfiv CKNagHUKIB HEBU3HAYEHOCT NOXOAATH BIg, HANPUKIaA:
— 3acoby BuMiptoBanbHOT TEXHIKX (41 eTanoHa) Uwpet, Uwpe2, Uwees, ...
— HaekonuuwHbLoro cepegosuiya Un1, Uwmz, Uns,-..
— JhoauHu/nepcoHany Ugs, Uaz, Uga,...
— Opranizauii BUMIpHOBaHH#A Uos, Uoa, Uoa, ...
— BumipiosanbHoro o6'ekra (po6oyoro 3paska
Yu 3acoby BUMIPIOBANLHOT TEXHIKU) Ugy, Ugz, Ugs,...
— BusHaueHHs xapakTepucTuky 06'exra Upy, Upz, Ups, ...
— Metoauku BUMiptoBaHHs Up1, Upa, Upa,...
— IHWnX YHHUKIB 1

MpakTuka nokasye, Wo pisHi rpynu cknagHukis HEBW3HAYEHOCTI B BaraTbox Bunagkax He BNNvsaloTb
OAWH Ha OHOrO, AKLUO 3MiHW B OAHIN 3 iHWwKX rpyn Hesenuki. Lle o3Havae, Wo gopmyny MOXHa BUKOPUCTO-
ByBaTu ANsA OUiHIOBaHHA BNMUBY HA HEBU3HAYEHICTb BUMIPIOBaAHHSA Bif OAHiel uu Ginbwe rpyn, 8 abco-
IMIOTHIA hopMi TAKOK, SIK [ Y BigHOCHIA.

MoxHa Takox nogasati 6104XeT HeBU3HAYEHOCTI | 3MiHW B OAHIRA Yu GinbLue rpynax B @KOHOMIUHUX
TepMiHax | pesynbratax i, Takum YHOM, BUKOPUCTOBYBATH BofXKeT HeBU3Ha4eHOCTI ANA OLHIOBaHHA eKo-
HOMIYHOrO BNNUBY CKNAAHWUKIB HEBU3HAYEHOCTI.

Y HaBegeHux HUXYe Nigposainax nogaHo npuknaau 3actocysaHHsA BloaxeTiB HeBU3HaYeHOCTI Ta Me-
Toay PUMA. Lle# cnncoK HEenoBHUMA.

10.2 lokyMeHTYBaHHA A OUiHIOBAHHA 3Ha4YeHHA HeBM3HaYeHOCTi
Ak 6yno nokaszaHo Ha GaraTboxX Npuknagax, GloQXeT HEBU3HAYEHOCTI 3MOXKEe AaTh OUIHKY 3HaYeHHA
HEeBU3HaYeHOCTi Afs HAABHOrO NPOUECY BUMIPIOBAHHA Yy KaniGpyBaHHs.

10.3 Po3poGNAHHA | AOKYMEHTYBaHHA MeTOANKU BUMIPIOBAHHA YU KaniGpysaHHsA

10.3.1 JokymeHmyeaHHs (i onmumizayis npoyecy eumiptosaHHs i KaniGpyeaHHs
Metog PUMA yMOXIMBIOE AOKYMEHTYBAHHA 1 ONTUMI3aLilo NPOUECY BUMIPIOBaHHS YV KamtiGpyBaHHS,
BPaxoBsyo4W TeXHIYHUA Ta/4¥1 eKOHOMIYHUIA KpUTEPIr, KON ONTUMI3ALIA MPOXoANUTL HYepes HU3KY iTepaulii.

10.3.2 Po3po6nsitHs MemoOuKuU i gxa3ieok uj000 eUMIprog8aHHsI

Mia yac ogHo4YacHoOro po3pobnAHHN MeToaMK BUMIpIOBaHHS | BloaXeTiB HeBu3HaYeHocTi MeTog PUMA
YMOXNUBNIOE aHanNi3yBaHHA BMNUBY KOXHOT NiAMETOANKW, OCHOBAHOT HA HARBHOCTI HEBW3Ha4YeHOoCTI. Tomy
Tpeba pospobuTti (i ONTUMI3yBaTU) 3aranbHy METOAWKY BUMIPIOBaHHS | BiANOBIAHI BKa3iBKK.

10.3.3 Po3pobnsaHHs MemoOduK i exasieok uj000 kanibpyeaHHsA

Mig yac ogHovacHoro po3pobnsAHHN MeToauK kanibpysaHHs | GioaxXeTiB HeBuaHa4veHocTi MeTog PUMA
YMOMUTUBIIOE aHanisyBaHHA BNMBY KOXHOT NigMETOANKN, OCHOBAHOT Ha HaaBHOCTI HeBu3HaveHocTi. Tomy
noTpiGHO po3pobuTy (M ONTUMI3YBaTH) 3aranbHy METOAWKY KanibpyBaHHA Ta BianNOBIAHI BKa3iBKM.

10.3.4 MpudamHicms 4u Henpudamuicmb eMopuHHUX Memodie eumipiogaHHA ma 3acobie euMi-
proeanbHoOl mexHiku

Y GinbWOocTi BUNAAKiB 3aCTOCYBaHHA HanGinbLL NPUAATHUX METOAY BUMIpIOBaHHS i 3acobis BUMIpto-
BaNLHDT TEXRHIKN AN BU3HAYAHHS BUMIDIOBAHOT XaDaKTEPUCTUKY (XaDaKTEPUCTUKY reOMETPUYHUX PO3MIpIB
poGoyoro 3paska un MEeTPONoriuHOT XapakTepucTuku 3acoby BUMIPIOBANbHOT TexHiIKW) € 3aHaATO 4OPOrUM Ta
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Tpueanum. Pesynstatit aHaniayBaHHs BUMiptoBanbHoro of’ekta ans sigxmnis hopmu Ta KyTa il [OCNipKeH-
HS BNNMBY Ha Blo4XKeT HEBMIHAYEHOCTI 4al0Th MOXMUBICTE BUOUPATU BTOPUHHI MeToAW BUMIPIOBAHHA Ta
3acobu BUMipoBaNbHOT TEXHIKM YM BIAMOBMATUCA Bifl HVX | 3MEHWYBATU BUTPATK, HAaNpUknaa, AocnignuTy,
Y1 MOXYTb OYTH TPV TOUKI BUMIDIOBAHHA (BTOPUHHWUA MeTog) Y V-Bnoui gitcHUM 3amilerHHsM Ans BuMip:o-
BaHHA OKPYINOCTi 3MiHOK B OKpYrnocTi (HanbinsL npugatHnit MeTog Bu3Ha4aHHA OKpyrnocTi).

10.3.5 MMpudamuicmsb 3acobie eumiptosansHOT mexHiKu ma 2omyeaHHsi

Bnnus Ha HeBU3HaYeHICTb BUMIpIOBAHHA Yepes NIAroToBKy cneuianbHoro 3acoby BUMIpOBanLHOT Tex-
HikU (Uypex) | HEPE3 NPOBEAEHHST BUMIDIOBAHHA (Uo,) MOXHA OUHMTK 3 BoaXeTY HeBU3HaYeHOCTI. YCi iHLWi
CKNAZHUKM HEBU3HAYEHOCTI BBaXAOTL HeaMiHHuMu. Konu KiHeBa cymapHa CTaHgapTHa HeBUaHauYeHICTb
3a4080fbHAE BUMOrY LiNbOBOT HEBU3HAYEHOCT, TO 3acib BUMIPHOBAribHOT TEXHIKK Ta NpoBegeHHS BUMIpPIO-
BaHHA BU3HAKOTb NPUAATHAMU LLLOAO UbOro 3aBAaHHA BUMIPIOBaHHA.

10.3.6 JemoHcmpyeaHHst Halikpauioi e umiptogansHol 30am+ocmi (BMC)

Haiikpalla sumiptoBanbHa 3aaTHiCTs (BMC) — Lie HaliMeHLWa 3 MOXINMBUX HEBU3HAYEHICTL BUMIPIOBAHHS,
AKY JOCAralTb y KomnaHii 4yu nadopatopil 4NSA KOHKPETHOO 3aBAaHHsA BUMipoBaHHs. OgepkaHHsa MidiMans-
HMX 3HAYEHb YCIX CKTafHUKIB HEBUIHAYEHOCTI U, min ¥ DlogkeTi HeBu3Ha4YeHoCTI € 3aBpaHHaM BMC.

10.4 Po3pobnAHHA, onTuMisauifa | AOKYMeHTYBaHHA nop;laxy KaniGpyBaHHA

10.4.1 Po3po6naHHn icpapxil kani6pyeaHHs

BlogxeT HeBU3HAYEHOCTI BNNNBAE HA PIBHAHHA (OYHKUIAHOrO B3aeMO3B'sI3Ky MiX ABOMA PiBHSAMM
B iepapxil kanibpysaHHs B komnaHii Y B kaniGpyeansHiin naboparopii (aue. npuknag y aofarky A i Ha
pucyHky 9). BukopuctosytoTs MeTos, PUMA i3 ycTaHoBneHo0 LiNbOBOIO HEBU3HAYEHICTIO Y penpeseHTaTus-
HUX 3aBOACHKAX BUMIPIOBAHHAX 3i CKNaQHUKaMW HEBU3HAYEHOCT, WO BUHKMKaKOTL Big 3acobiB BuMipiosanb-
HOT TeXHIKUN (Unpe,), AK 3MIHHUMU, @ 3i BCIMA iHLIMMU CKNaAHMKaMU HEBU3HAYEHOCTI AK (PiKCoBaHUMM 3HAYeEH-
HAMU BUKOPUCTOBYIOTL pesyneTatu Metogy PUMA 3 miviMansHumu sumoramu (MPES) go MeTponarivinx
XapakTepucTuK 3acobis BUMIpIOBANbHOI TEXHIKM (AnB. pUCyHOK 9).

Ta caMa MeTOAMKa, BUKOPUCTOBYBaHA U1t BUMIPIOBaHHS Nnig Yac kanibpyeaHHs 3acobis BuMiptosanb-
HOT TexHikn, Byge BANUBATU HA MiHIMarbHI BUMOrY A0 METRONOrIYHUX XapakKTepucTuK eTancHis. Metoauky
MOXHa BMKOPUCTOBYBATY Ha BCiX pPiBHAX iepapxil kanibpysaHHs, i, TaKUM YMHOM, MOXHA PO3pOBUTH NOBHY
iepapxito kanibpysaHHs B KOMNaHil 4yu naboparopil.

10.4.2 Bumozu do npudamyocmi emanoHie

Brnue Ha HEBU3HAYEHICTb BUMIDIOBAHHSA Nig Yac kanibpyBaHHs eTanoHa (Uupe,) MOXHA BCTAHOBUTH
3 Bropxety HeBU3HA4EHOCTI. Bei iHLWI cknagHukm HeBNMAHAYEHOCTI BBaXAOTb He3MiHHUMU. Konu kiHuesa
cymapHa CTaHfapTHa HeBU3HaYeHICTb 3240BOSTbHAE BUMOTY LiNbOBOT HEBU3HAYEHOCTI, TO BBaAXAIOTb, WO
eTanoH NpuaaTHUA ANA UbOTo 3aBfaHHs KanibpysaHHs.

10.4.3 Bumoau do npudamuocmi 308HiwHix cepmudbixamie xani6pyeaHHst

MeTponorivHi xapakrepucTUKK BTOPUHHUX ETANOHIB ¥y KOMNaHii 4 nabopatopil BnnueaoTk Ha cknaj-
HUKU HeBU3HaYeHOCTi B BroqKeTax HeBU3Ha4eHOCTI ANA KaniGpyBaHHs HACTYMHOMO MEHLIOro PiBHA iepapxii
kaniopysaHHsa. BTopuHHi eTanoHu 4iloTs sIK 3acobu BuMiptoBanbHol TexHikn, a 3acobu suMipioBansHol Tex-
HIKM HacTynHOro MEHLLIOro PiBHA Ail0Th SIK BUMIptoBanbHuil 06'exT. BBaxkarouu BCi iHWI CKNagHku HeBU3HA-
YEHOCTI HE3MIHHUMU Ta CKNAAHUKN HEBU3HAYEHOCTI Big BTOPUHHOIO €TanoHa (Uyeex) 3MiHHUMU, BUMOrK 40O
cepTudikaria kaniGpysanHs MOXHA BU3HAUUTK 3a hopmynow:

Ur 2 Ue = JURure oo+ Ul oo A U+ U o U o+ U+ U (24)

Ceptudikar kanibpyBaHHA BBaXaH0Th NPUAATHAM, SIKLWO BUCNIAHE CTaHA4apTHA HEBU3HAYEHICTb 3280
BOJbHSAE BUMOTY LiNbOBOT HeBU3HAYEHOCTI.

10.4.4 OyiHroeaHHA 3acmocysaHHn emarioHie NopieHAHHSA

ETanoHu NopiBHAHHSA, BUKOPUCTOBYBAHI B 3aBO4CHKUX YMOBaX AK A0AaTKOBI 3acobu ans KaniGpyBaHHs,
MOXYTh 3MEHLLUNTH HEBU3HAYEHICTL BUMIPHOBaHHA, 3aMiHOI0 BIgNOBIAHUX CKNAQHWKIB HEBUIHAYEHOCTI Y BU-
xinHomy SroaXeTi HeBU3Ha4YeHOCTI, CkNageHoMy Ansa BigkaniposaHoro 3acoby BUMIpOBanbHO! TEXHIKK,
3 ypaxysaHHAM MOXJITUBUX HOBUX CKNAAHWUKIB HEBU3HAYEHOCTI, MOXHA OUIHMTY BNNMWB Big 3aCTOCYBaHHSA eTa-
NoHa NOPIBHAHHA Ha HEBU3HAYEHICTb BUMIPIOBAHHSA (AWB. NPUKIAg Yy A0AaTKY A).
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10.5 Po3po0nsaHHA Ta AOKYMEHTYBaHHA HOBOTO 3aco0y BUMIPIOBANbHOT TEXHiKU

10.5.1 Texriyni sumoau 8o H08020 3acoby sUMIPrO8anLHOI MeXHIKU

BloaxeT HeBW3HaYEHOCTI 40 KOHKPETHOrO 3aBAaHHs BUMIPIOBaHHA Moxe By T po3pobneHo 3i cknaaHu-
KaMu HeBu3HaveHoCTi 3acoby sUMIpOBaNbHOT TEXHIKN (Uupe,) AK HEBIAOMUMM 3MIHHAMM | BCiMa iHWKUMU
CKnagHuKaMu HeBU3HaAYEHOCTI SK He3MiHHUMK, BuMoru o HOBOro 3acoBy BUMIpIOBanbHOT TEXHIKK, SKOTO
y KOMNaHil We Hemae, MOXHa pospaxyBaTi 3a hopmynow (24).

10.5.2 Po3pobnsiHHA crieyianbHozo 3acoby euMiproeansHoT mexHiku

BiogeT HeBU3HaAYEHOCTi A0 crneuianbHOro 3asAaHHs BUMIPOBaHHA Maxe By T po3pobneHo 3i cknag-
HUKaMu HEBU3HA4YEHOCTI We He po3pobneHoro 3acoby BUMIpOBanNbHOT TEXHIKK K HEBIGOMUMWN 3MIHHUMU
i BCiMa iHLIMMN CKNaAHMKaMW HEBU3HAYEHOCT RK HEe3MiHHUMU. CnpoeKToBaHi BUMOrv 40 Hosoro 3acoby Bu-
MiptoBanbHOT TeXHIKM MOXHa po3paxyBaTtu 3a PopMynoo (24).

10.6 Bumorn A0 BU3HAYeHHA NPUAATHOCTI YMOB HaBKONUILHBLOTO cepenoBuila

Bnnus Ha HeBW3Ha4YEHICTb BUMIPIOBAHHS YMOB HaBKONMULIHBOrO CepeioBILUA (Uy,) MOXHA BCTaHOBUTU
3 BroaxeTy HeBu3HaYeHOCTI. YCi iHLWi CKNagHUKU HEBUIHAYEHOCTI € He3MIHHNMU. CKNagHUKK HeBr3HaYe-
HOCTi NS HAaBKONWMWHLOMO CepeaoBuLla BBAXaOTh 3MiHHUMK. BUmMorin Ao HaBKoONMWHBOro cepegosulla
MO>XHa BU3Ha4UTH 3a hopMynoio (24).

YMOBY HaBKONULIKLOIO CepeaoBULLa 3aJ0BONbHAITL 3aBAaHHA BUMIPIOBAHHS, AKLLO BUCNigHA cyMap-
Ha cTaHAapTHa HeBU3Ha4YeHICTb BiANOBIAaE BUMOraM Linkosoi HeB13Ha4YeHoCTi.

10.7 Bumorn ao ksanidikanii nepcoHany, akuin sBumipioe

Bnnue nepconany Ha HeBU3HaYeHICTb BUMIpIOBaHHA (Us,) MOXHA cnocTepiratu 3 SrogxeTy HeBU3Ha-
YyeHocTi. Yci iHWi CKNagHWKN HEBU3HAYEHOCTi € He3MiHHMMK. CknagHMKY HeBU3HAYEHOCTI A8 nepcoHany
BBaXaOTb 3MiHHUMU. Bumorn 4o nepcoHany MoxHa BU3Ha4YUTU 3a bopmynoto (24).

MNepconan ssaxaloTe kBanidikoBaHuMm, SKWO BACNiQHA CyMapHa CTaHAapTHa HeBN3HaYeHICTL Bignosi-
[ae BuMoram LinboBoi HEBU3HAYEHOCTI.

OO0ATOK A
(noBigkosuid)

NMPUKNAQL BIOMKETIB HEBU3HAYEHOCTI
KANIBPYBAHHA BCTAHOBNEHOINO KiNbLUA

YBATA! BapTo 3a3HauuTy, IR0 HaBeAEHN HUXYe NpuKnag intocTpye Tinbkn metog PUMA. Bin
oxonne nuiue Hocii HeBM3HavYeHOCTI, 3HauyLli Yy HaBefeHUX BMNagKkax. AnA piaHux 3HavyeHb UinLo-
BUX HEBU3HAYEHOCTEN i 3aCTOCYBaHb 3HAYYUWMUMNU MOXYTh GyTH iHWi HOCTi HeBU3HAaYeHOCTI.

A.1 Cchepa 3acTocyBaHHs
Lieit npuknag oxonnioe ouiHIoBaHKHA HEBUIHAYEHOCTI BUMIPIOBaHHA 1 YTOMHEHHA METOANKN BUMIPIOBAH-
HA 1 YMOB BUMIipIOBaHHA AN 3aBAaHHA BUMIPIOBaHHA Y pas3i 3acTocysaHHs metogy PUMA.

A.2 3aBaaHHA Ta LiINLOBAa HEBU3HAMEGHICTbL

A.2.1 3agdaHHs euMiprogaHHs

3aBaaHHA BUMIpIOBaHHA nonsrae B kanidbpysaHHi BCTAHOBAEHOrO Kinbusa AiameTpom 100 MM i ToBWM-
HO 15 MM Ta OBOX TOYOK AiaMeTpa B O4HOMY BU3Ha4YEHOMY HANPSAMKY B NNOwMHi cuMeTpii. OkpyrnicTb
y NNOWMHi cUMeTpil cTaHoBUTb 0,2 MKM.

A.2.2 llinboea HegU3HaYeHicms
Lincoea HeBU3Ha4YeHicTb gopiBHIOE 1,5 MKM.

A.3 MpuHuun, metoa, MeToaUKa # YMOBY BUMIPIOBAHHA

A3.1 MpuHyun eumiprogsaHHs
MexaHi4HuA KOHTaKT, NOPIBHAHHA 3 BIAOMOK AOBXMHOK (€TanoHHe Kinbue).
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A.3.2 Memod eumiprosaHHA

OucbepeHUitHnia, NopiBHAHHA eTanoHa giametpom 100 MM i ycTaHoBneHoro kinbUs Aiamerpom 100 mm
3 HEBIGOMUMW METPONOMIUHAMMK XADAKTEPUCTUKAMN,

A.3.3 lNonepedHsi Memoduka eumiprogaHHs!

— YcTaHoBMeHe Kinble BUMipIolOTb Ha FOPU3OHTANbHIN BUMIPIOBANbHIN MawmHi.
— BuUKOpUCTOBYOTb eTanolHe Kinbue (aiametpom 100 mMMm).

—- [OpU3oHTaNLHY BUMIPIOBaNbHY MatMHY 3acCTOCOBYHOTb K KOMAaparop.

A.3.4 lTonepedHi ymosu auMiprosanHa

— XapaKkTepuCTHKW ropu3oHTanbHOT BUMipIOBanbHOT MalLVHK BignoBifalTh BUMOram, 3asHadeHnM
BUPoBHUKOM (aus. Tabnuuio A.1).

— LiucbpoBsuid KpoK nig Yac 34UTyBaHHA AaHWUX HA BUXIQHOMY aucnnet ctaHosuTb 0,1 MKM.

— Temnepartypa nositps 8 nadoparopii craHoBuTsh (20 £ 1) °C.

— 3Midy TeMnepaTtypu BUMIpIOBanbHOI MatlvHU YNpoA0BX YCbOro Hacy 3apeectpoeaHo go 0,25 °C.

— Pi3Huus TeMriepaTyp yCTaHOBNEHOro KinbLs W eTanoHHOro Kinbus He nepesuwgye 1 °C.

— BumipioBansHy MalLuvHy Ta Kinsua 3pobneHo 3i ctani.

— Oneparop Mae NpakTU4HUIA A0CBIA | 3HaHHA NPO PO6GOTY 3 BUMIPIOBANbLHOK MaLUHOL.

A.4 MpadhiuHe 306pakeHHA BUMIpPIOBaHHA
[ue. pucyHok A.1.

*NnowmHa cumeTpi.
PucyHok A.1 — 3asgaHHsA BUMIPIOBAHHA

A.5 Cnucok i onuc Hocile HeBU3HaYeHOCTI
Jns. Tabnuuio A.1.
Ta6nuua A1 — Ornsg cknagHuKis HEBU3HAYEHOCTI ANA BUMIpIOBAHHA AiaMeTpa i KoMeHTapi LLOoA0 HUX

Moanaka NoaHaka
(Huseka (Bucoka cx::;::Ka Kom i
po3ainnHa po3ainsHa HEBU3HAYSHOCT eHTapi
3paTHicTb) | 3aaTHIiCTL)
Urs ' BTopuHHWi eTanoH HesusHaveHicTb 3a3HavatoTb Ansa giameTtpa 100 Mm y cepTudikari
(kinbue) KkaniGpysaHHA (ycraHoeneHol dopmu) sk U = 0,8 Mkm
Uge MoxuBka nokaldy BumipiosanbHy MaluuHy KanibpyloTb i 8 fOKyMEHTax 3anucyiTb Xa-
suMiptoBanbHOT pakrepuctuku (MPE 3HaveHHs). Moxubka wkanu nepebysae B Mexax
MaIHW 0,5 M + 4,5 MxM/M ANR MIHAWBOTO HYNS
Upa FOcTysaHHs Bumipio- | [loTh, noku eTanoHHe Kinbue i Kinbue, sike KaniopyloTh, KOHTAKTYIOTh
BaNbHNUX HaKOHEeY- TUM camnm cnocoGoM (Mo AOBXMHI TXHiX aiamMeTpis, o nepebyBac B
Hukis Mexax NPURHATHOrO dianasoHy), noxubka napanensHocTi Moxe ByTu
He3Ha4YHo
Urp Ura PoaginoHa 3paTHicTL d 0.1 MKM
Uprp = —== — =0,029 Mkm
23 2.3
Ure 36ixHicTb BusueHHA 3bixHoCTi nokasano, wo cepegHii | Haiinbwa 3 gsox
KBagpaTUYHWA BIigXMN AOPIBHIOE 0,7 MKM (U8 | fopiBHIOE Uk
signosigac 0,5 MkM ANR BUMIDIOBAHHS eTa-
NOHHOTO KiNbUA i 0,5 MKM AN BUMIDIOBAKHA
BiameTpa Kkani6p-kinbyA 3a IXHbOro cninsbHo-
ro 3segeHHs B KBaApar)
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Kineub Tabnuui A.1

Mo3naka Moanaka
(Hn3bKa (sucoka
po3sainbHa posaineHa
3aTHICTb) 3aTHICTL)

Hassa

cknaguuka KomenTapi
HeBU3HAYEHOCT

Urp PisHuun Temnepatyp | PisHuus TemnepaTyp eTanoHHOro Kinbus i kinsus, ke KanibpyloTb
OBOX Kineus 3a npunyuerHam signosigae U-noaiGHomy posnoainy. flepegbava-
I0Tb, WO 00uASa BUMIPIOBAHHA Taki 6nM3bKi 04MH A0 OAHOrO Y Yaci,
LYo TemMnepaTypa BUMIpPIOBANbHOT MALLMHN HE 3MIHIOETLCA
U PisHnus koediui- 3a npuny.eHHaM Temneparypa mae U-noai6uHuii posnogain. MNepeg-
EHTIB TeMnepaTtyp- Gavaiots, Wo ofuasa BUMIpIOBaHHA Taki Bnv3bki 0AWH A0 04HOrO
HOrQ pO3LLUPEHNA y Yaci, Wo TeMnepaTypa BAMIPIOBANBHOT MALLIWHW HE 3MIKIOETHCA
Uro OxpyrnicTe ycrasos- | Oxpyrnicts gopistioe 0,2 mkm. Kintblie Mae noxubky, oGymosneHy

NeHoro KinbuA ¢opmoto eninca

A.6 Nepua iTepauin
A.6.1 MNepwa imepayia. 3anucyeaMHs I 064UCMIIO8aAHHA CKIAOHUKI8 HegU3HaveHoCMI
Urs — BTOPUHHWA eTanoH (xinbue) 3asHayeHo B cepTudikari
KaniépyBaHHA
BianosigHo ao cepTudikata kanibpysanusa (Ceptudikat Ne XPQ-23315-97) poslumpeHa HeBu3Ha-
YeHicTb cepTudikoBaHOro AiaMeTpa eTanoHHOoro Kinbus AopisHoe 0,8 MKM (koedilieHT oxonneHHs k = 2):

_g_o,s MKM
Tk 2

Ugc — NOXKUGKa MOKa3y ropu3oHTanbHOT BUMIPIOBaNbHOT MaLIMHK OuiHloBaHHA 32 TUNOM B

3HaveHHs MPE noxubky KpMBOT XapakTepucTuku noka3sy (OCHOBAHOro Ha MiHMMBOMY HyNi) AOPIBHIOE
0,6 mkm + 4,5 mxkm/M. BumipsHa BiacTanb (pisHuUsA B giaMeTpi) MK eTanoHHUM Kinbuem i Kinbuamu, ski
KanibpyloTb, gyxe Mana (MeHwe Hix 1 MM). OTxe, agc = 0,6 MKM.

MpunyckawTs NPAMOKYTHUIA po3noain (b = 0,6). Lli pesynsTatv B cknagHUKy HeBusHa4yeHocTi obuuc-
noTh Tak:

=0,8 MKM-5=0,4 MKM.

Ugc= 0,6 Mkm - 0,6 = 0,36 mKkM.

Up, — HOCTYBaHHA BUMIPIOBaNbHUX HAKOHEeYHUKIB OuintoBaHHus 3a TUnom B

HoTu, fokn eTanoHHe Kinbue i kinsue, Wo kaniGpyrTb, KOHTaKTYIOTb TUM caMum cnocobom (no AoB-
XUHI TXHiX giameTpis, Lo nepebysaloTb y MeXax NPUAHATHOrO Aiana3oHy), noxubka napanensHocTi MOXe
OyTV He3HaYHO.

Ups = 0 MKXM.

Urx — 30DKHICTL/pO3ginbHa 30aTHICTD OuiHloBaHHA 32 TUNOM A

BuByeHo 36ibkHICTL Ha KinbUAX piaHoro aiaMerpa. CepeaHilt KBaapaTUYHUiA Bigxun cTaHoBUTb 0,7 MKM.
(Ue Bignosigae 0,5 MKM ANs BUMIPIOBaHHA €TANOHHOTO Kinbus i 0,5 MKM 4nsa BUMIpOBaHHA Kanibp-kinbys
3a IXHbOro CMINbLHOrO 3BEAEHHA B KBaAgPaT).

Lle gae cknagHWK HEBU3HAYEHOCTI:

0,7 mxm
SRR =

=0,12 MKm.
U — pi3HUUA TeMnepaTyp ABOX Kineub ‘ OuiHloBaHHA 3a TUNOM B
PisHuus TeMnepaTyp ABOX KineLe He noBuHHA nepesullysatu 1 °C. MpunyckaoTb, Wo koedilieHT Tem-
nepaTypHOro po3lUMpPeHHs Ans ABOX Kinewb AopisHioe oo = 1,1 Mkm / (100 MM °C). OTxe:
1,1 MKM
arp =1 °C-100 MM =11 MKM.
100 mm-°C
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NpunyckaoTs U-nogibrui posnoain (b =0,7):
o= 1,1 MKM - 0,7 = 0,77 MKM,

U, — piznnun koediyicHTIB TEMNEPaTYPHOTO POIWNPEHHSA
Maxkcumansruit sBigxun sig 20 °C craHosuTb 1 °C. Pi3HWUs koedilieHTis TeMnepaTypHOro po3LUPEHHs
npuBnusHo MeHuwe Hix 10 %. OTxe:

Otp =

1,1 MKM

100 mm-°C

MpunyckaoTs U-nogiGruit posnoain (b =0,7):
U= 0,11 M - 0,7 = 0,08 mxma.

Ugro — OKpYTAICTb YCTAHOBMEHOrO Kinbus
HasiBHa noxubka yepes opmy erninca i Bigxun Big OKpyrnocTi cTaHoeuTs 0,2 MkM. [liameTp Bu3Hava-
10Tb | BUMiPIOIOTb B OAHOMY 3a3Ha4eHOMY HanpaAMKy Ha KinbLi. TOMy OKpyrnicTs He Mae 3Ha4yLwWoro BNN1BYy.

Uro = 0 MKM.

ACTY ISOITS 14253-2:2006

OuintoBarHa 3a Tnnom B

-1 °C-100 Mm-10 % =0,11 mMKm.

OuiHioBaHHA 3aTUNOM B

A.6.2 lNepwa imepayis. Kopenayis Mix cKadHUKaMu HeeU3HavYeHocmi

Bupiwieno, Wwo kopenauil Mix cklnagHuKkaMu HEBU3HAYEHOCTI Hemae,
A.6.3 lNepwa imepayis. CymapHa ma po3wupeHa HeeU3Ha4eHicms

Ao Hemae kopenauii M cknagHUKaMn HEBU3HA4YEHOCTI, TO CYMapHy CTaHAAPTHY HeBU3HAYeHICTb
BUA3HAYa0Tb 32 hOPMYIIOHD:

Ue = JUBs +Uc +UBn +Ulr + Ul + U + Udo

3HadeHHs 3rigHo 3 A.1.6.1:

Ue = \/(0,402 +0,362 +0% +0,12% +0,772 + 0,082 + 0%) MKM?, U.= 0,95 MKM.

Poslumpera HeBU3HAYEHICTD!
U=u." k=0,95 Mxm - k= 1,90 mkm.
A.6.4 3azansHul 6100em Hegu3sHadeHocmi. [Tepwa imepayis

Ous. Tabnuyo A.2.
Tabnuus A.2 — 3aranbHui GrogkeT HEBU3HAYEHOCT] (Nepwa itepayis)

Urr
36ixHicTb/po3-
AinbHa 3paT-
lHiCTb

Hazisa on..:-i:r:o- Tun
cKnagHuka i
AHAK: BaHHSA po3noginy
Urs . 3a
BTOpUHHUA ceptudi-
eTanoH (kinoue) | kaTtom
Ugc B MNpAMOKYTHUA
Moxu6ka nokasy
8AMIpoBansLHOY
MalwvHu
Upa B MpamMokyTHUA
HOcTyBaHHs
BUMIDIOBaNbHUX
HaKOHeYHuKis
A

. , - CKnagHuk
Kinbkicts |paHuyHwiA Bigxun| Mpann4HnA . KoedpiuieHT |
BUMIpIO- a*, srnusHi 8igxun a, KoeditdeHr po3noainy Hesuana-
Bakb oavHui MKM Kkopensuil HEHOCTI Uy,
MKM
0] 0,5 0,40
0,6 MM 0,6 0 0.6 0,36
0 MKM 0 0 0,6 0
6 0 0,12
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Kiteub Tabnuui A.2

. R - CxragHuk
Hassa Tun Tun Kinokicts l‘pan:mun Blaxun|  FPaHuabnA | oo ey | KoBDiUEHT Heazgua-
cKNagHuKa OUIHIO- posno.qiny BUMIPIO- a’, BI’U'MB'HI BIAXWUN &, Kopenﬂuﬁ poanoginy YEHOCTI Uy,
BaHHsR BaHb OANHNULE MKM b MKM
o B U-nopi6Hwit 1°C 1,1 0 0.7 0,77
PisHnua temne-
paryp asox
Kineus
Un B U-noai6ruii 1°C 0,11 0 0.7 0,08
PisHuua koedpi-
LieHTiB Temne-
paTypHoro
pO3LLMPeHHA
Uro B 0 MM 0 0] 0
OxpyrhicTts
YCTaHOBMNEHOoro
Kinbys
CymMapHa CTaHAapTHA HEBU3HAYEHICTb U, 0,95
Po3wnpena HeBu3HaueHicTb (k=2), U 1,90

A.6.5 lMepwa imepayis. O62080peHHA 6odxemy Hegu3sHadeHocmi

KpuTepiit Ug, < Ur He TpannaeTbesa. Tinbku 0gWMH CKNagHUK HEBU3HAYEHOCTI U, NepeBaxae Yepes
pizHULio Temnepatyp 1 °C. HemoXnnso 3pobuTtu MeHLUy OUiHKY Urp 33 HAABHOW iHdopmalicto. €auHe
pilleHHs — Ue 3MiHa yMoB BuMiprosarHA. TeMneparypHa akniMaruaadis mae 6yTv Hafkpalya, Lo o3Havae
HeobxigHicTb Binbuworo Yacy Ana aknimatusauii i, Moxnueo, 6inbloro koedilicHTa TENMOBOro 3axucTy sif
BNNVBY oneparopa nij 4ac HaCTPOIBAHHA Ta BUMIPHOBAHHS.

3MiHa (3MeHLWEHHS) IHWMNX CKNagHWUKIB HEBU3HAYEHOCTI — KpiM cKknagHuka HeBU3Ha4YeHOCTI, Wo CcTo-
CYETLCA TemnepaTypu, — Yy GroaXeTi HeBU3HAYEHOCTI Maiixe He BNNMBac Ha CyMapHuii CTaHgapTHUI Bigxun
i PO3LINPEHyY HEBUIHAYEHICTD.

A.6.6 BucHoeku ujodo nepwoi imepayir

MeToguky BuMipioBaHHs nepuioi itepauii 3aTBepaxeHo, ane yMOBM BuMipioBaHHA Tpeba sgocko-
HanUTU,

MakcvumanbHa pisHuUs TemnepaTyp ABOX kineub He nosvHHa nepesuwlysaTu 0,5 °C.

A.7 Opyra irepauin

Y cdhopmynax ana U | Ura (AKB. A.6.1) TemnepaTypHi yMoBu amiHtoOTbCA Big 1°C ao 0,5 °C. Joky-
MEHTYBaHHA 1 0BHMCNIOBAHHSA CKNAAHUKIB HEeBU3HaYeHOCTi Tpeba 3MiHUTY BianoBiaHo.

Ta6nuus A.3 — Miacymok GlogxeTy HesusHadeHoCTi (apyra iTepaulis)
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N L. " - CxnagHuk
e | o, | Te | e Pesan e | osguisr | KSS04ST | peaaa
cknaaHuka BaHHA posnoainy BaHb oanHMLI MKM kopenaull qe“;ﬁ; Y
Ugs 3a 0 05 0,40
BropuxHui ceptudi-
eTanoH (kinbue) | kaTom
Uge B MpAMoKkyTHUIA 0,6 MKm 0,6 0 0,6 0,36
Moxubka noxasy
BUMIpIOBANbHOT
MaLUMHW
Upa, B MpamokyTHUiA 0 MKMm 0 0 0,6 0
lOcTyBaHHa
BUMIPIOBANBHNX
HaKOHeYHUKIB
Ugr A 6 0 0,12
36ixHicTb/pos-
AinbHa spat-
HICTb
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Kineub Tabnuui A.2

T KineKi r . h . KoadiLi CKnagHuk
Haspa wn Tvn inbKicTs paHtNHMM am;mn PAHANHMA | (oo i ienr OefblLufHT HeBU3Ha-
cKknagHvka OuHio- | panoginy BhMIDIO- a’, srnueH Biaxun a, kopenayii | PO3MOAIY | (epoeti U
BaHHA BaHb OAVHML MKM MM
Uro B | U-nogi6Hui 0,5°C 0,55 0 0,7 0,39
PisHnus temne-
paTypy 4Box
Kineup
Un | B U-nogi6Huit 05°C 0,06 0 0,7 0,04
PisHuus koediui-
€HTiB TemMnepa-
TYPHOIo po3Luu-
PeHHA
Uro B 0 MKkm 0 0 0
OxpyrnicTb
YCTaHOBNEHOTO
Kinbus v »
CyMapHa cTaHgapTHa HeBU3HaYeHICTb U, 0,67
Poswmpexa HesuaHaveHicTs (k= 2), U 1,35
Mpumitka. 3miHy CKNAAHUKIB HEBU3HAUEHOCTI BUAINEHO rpyGuMu nitiAmMy.

A.8 BucHoBKkuM woao apyrof itepaulii
Y ppyri# itepauii BigMmiHHicTL Temnepatyp o6MmexyeTsea 0,5 °C. OaHi, HasegeHi B Tabnuui A.3, nia-
TBEPAXKYIOTH Te, WO KPUTEPII UinboBoOi HEBU3HAYEHOCTI 4OCArHYTO:

Uz = 1,35 MM < Uy = 1,5 MKM.
Y Apyrit iTepauii yMoBUu BUMIpIOBaHHSA BLOCKOHaNEHo.

A.9 KomeHTapi. 3aranbHuit npuknag
LiMM nprKnagom noKasaHo MOXMBICT 3MiHNM METOAWNKA BUMIPIOBAHHS 1 YCTAHOBMEHUX YMOB BUMIpHO-
BaHHSA 3acTocysaHHsaM MeToay PUMA ans peanisysaHHs KpuTepito UinboBoOi HEBU3HAYEHOCTI:

Uey < Un.

Micns nepuwwoi iTepauil, y Akiil kpuTepio Uinbosoi HeBnaHnaveHocTi He Byno AOCATHYTO, CTae oveBua-
HUM, WO noTpiGHo pobuTu. Lie nuwe oguH nepeBaxHUit CKNagHUK HeBU3Ha4YeHocTi. TemnepaTtypHi ymosu
MatoTh ByTu Kpawmmu ANs LOCArHeHHs kpUTepito Uinbosoi HesuaHadeHocTi. TIpoAeMOoHCTpoBaHo, fK okpe-
MWt HOCI HEBU3HAYEHOCTi BNMMBAE Ha CYyMapHY CTaHAapTHY HEBU3HAYEHICTb | PO3WMPEHY HeBU3HAYEHICTb
nicns nepwot itepadii. 3anexHo Big BiAHOCHOT BENUYMUHW CKNAJHVKIB HEBUIHAYEHOCTI MOXHA 3anponoHy-
BaTy CTPATErilo 3MEHLEeHHS HEBU3HaYEHOCTI.

OOOATOK B
(aoBigkoBNURA)

NPUKNAL BIOAXETIB HEBU3HAYEHOCTI
CTBOPIOBAHHSA IEPAPXIT KANIIEPYBAHHSA

YBATA! BapTo 3a3HaunTy, W0 HaBegeHUn HUXKYe Npuknag inwcrpye nuwe metog PUMA. BiH
OXOMAKOE TiNbKK HOCIi HeBU3HAYEHOCTI, 3HAYYHLi Y HaBeAeHUX BUNaakax. [InA pisaHuUX 3HaYeHb BinLo-
BUX HeBU3HA4YeHOCTeN | 3acTocyBaHb 3HaAUYYLWMMU MOXYTL 6YTH iHLWI HOCIT HEeBU3HAYEHOCTI.

B.1 Cdepa 3acTocyBaHHs

Uen npuknan AeMOHCTRPYE MOXNUBICTL 3aCTOCYBaHHA MeTofy PUMA y npomucnosocTi ANa onTUMi-
3auil i LOKNAAHOro NNaHyBaHHA MeTponoriYHol iepapxii (kanibpysaHHs). MNMpukriag oxonmnie:

— BMMIPIOB@HHS NOKaNbHOIo giamerpa 3 BUKOPUCTOBYBaAHHAM 30BHILLHBOrO MiKpOMeTpa,
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— KaniGpysaHHA 30BHILLHLOrO MikpoMeTpa;

— KanibpysantHi BUMOMM A0 ETASTONIB ANA KaniCpyBaHHA 30BHILLHBOMO MIKPOMETPA;

— 3aCTOCYBaHHsA eTanoHa NOoPIBHAHHA AK 4OAATKOBOro A4iA KaniGpysaHHs.

Kpim Toro, BiH 0XONMioe OLiHIOBaHHA HEBM3HAYEHOCTI BUMIPIOBAHHS i OL{iHIOBAHHR BUMOT B0 METPOr1o-
riYHNX XapaKTepuCTUK Ha TPbOX PIBHAX CXEMU NepefaBaHHA poamipy, HaseaeHo! Ha pucyHky B.1. Lli Tpu pisHi
Taki:

Il BumiploBaHHA nokansHoro (4si Tovku) giameTtpa UuniHapa 3 BUKOPUCTOBYBAHHAM 30BHILLHLOIO
mikpoMeTpa. MeToauky sumiptoBaHHs OUiHIOOTL 32 MeTogamu PUMA i 3a3HaueHol LinboBoi HEBU3HAYEHOCTI
Ur (aue. B.2).

Il KaniGpysaHHA MEeTPONOriNHNX XapaKTEePUCTHK (SKi BNNBAKOTb HA HEBU3HAYEHICTb BUMIPIOBAHHA
B YacTuHi npuknagy i) 3osHiWHbOro Mikpometpa (qus. B.3, B.4i B.5).

| Bumoru go kanibpysanHa (MPE sHaueHHs) 4na MeTponoriYHUX XapakTepuCcTK eTanoHis, noTpiGHNX
Ans kaniGpyBaHHA 30BHIWHbLOrO MikpomeTpa (gus. B.6).

3acTocyBaHHs eTanoHa NOoPiBHAHHA sk LOAATKOBOro AnA KaniGpysaHHA 30BHILLHLOro MikpoMeTpa oui-
HIOKOTb Y BloXeTi HeBU3HAYEHOCTI AK BapiaHT BUMIpIOBaHHA ABOX TOHOK AiameTpa (aus. B.7).

Ha pisHi 11l ouiHi010TE HEBU3HAYSHICTD Nig Yac BUMIPIOBaHHA ABOX TOMOK AiameTpa. MakcumansHo ao-
nycTumi noxubxu (MPE) MeTponoriyHnx xapakTepucTuk 308HiWHLOro MikpomeTpa (MPEy, (noxubka nokasy),
MPEyr (NNOWMHHICTL BUMipIOBANbHUX HAKOHeUHNKIB) | MPEye (napanensHicTe BUMIpIoBanbHUX HaKOHe -
HYKIB)) BBaXKAKOTH HEBIAOMUMUN 3MIHHUMMU. 13 hyHKUIT:

Ur 2 Upp = F(MPEy,, MPEy:, MPE, iHLLNX HOCITB HEB3HAYEHOCTI)

MoXyTb ByTu obuncnedi MPE aHaueHHs Ans Tpbox MeTponoriynnx xapakrepucTuk (MPEy, MPEy: i MPEye)
30BHILHBOro MikpomeTpa. Ha piBHi Il oUiHIOTL HEBM3HAYEHICTb BUMIPIOBaHHS Nig Yac kaniGpysaHHA TPbOX
METPONOriYHUX XapaKTepuUCTUK (Noxudka nokasy, NNOLUUHHICTL BUMIPIOBANbHUX HAKOHEMHUKIB | NapanensHIcTb
BUMIpIOBaNbHUX HakoHeuHUKIB). Ha pisHi | sHaveHHs MPE MeTponorivHux XxapakTepucTuK TpbOX ETanoHis sui-
3Ha4aKTb TUMU camumu 3acobamun BuMiproBanbHO( TexHiku gns MPE 3HaueHb MikpomeTpa, ane Tenep oui-
HIOKUM MPE 3Ha4eHHs TpbOX ETANOHIB AK HeBIGOMUX 3MIHHMX.

PesyneratoM ynopsaakyBaHHA GroakeTy HeBU3HAYEHOCTI Ha TPLOX PIBHAX €:

— 3Ha4eHHs MPE 30BHiWHbOro MikpomeTpa onTumizosaHo i 6esnocepenHbo poapaxosaHo 3a Heobxid-
HOT HEBU3HAYEHOCTi BUMIDIOBaHHA Ha LIeXOBOMY PiBHi;

— 3HaqedHa MPE gna etanodis (kiHuesi Mipu, onTuyHa nnacka nnacTuHa il oNTUYHI napanensHi anac-
TVUHW) ONTUMI30BaHO ANsA KanibpyBaKHA BUlLle BKasaHOro 30BHiWHLOro MikpomeTpa. Lli aHaveHHs MPE
€ MiHiManbHUMKU BUMOraMu Ans cepTudikaTis kanibpysaHHs;

— nig Yac ouiHIOBaHHA HEeBU3HaYeHOCTI BUMIPIOBAHHSA BUKOPUCTOBYIOTb €TanOH NOPIBHAHHA AK AoAaT-
KOBWIA ANA NONINWeEHHA KanibpyBaHHs.

B.2 BumipioBaHHA nokanbHoro giameTtpa

B.2.1 3aedanHsa ma yinboea Hegu3sHaYeHicmb

B.2.1.1 3asdarHa sumipiosaHHs

3aBaaHHA BUMIDIOBaHHS NOMNArae y BUMipIOBaHHi NTOKanbHOro AiameTpa (ABOX TOMOK AiameTpa) 3a ce-
pieto pobpe nigirdHaHux cranesux Banis 3 HOMiHaNBHUMK AiaMeTpamuy 25 MM i TosLWMHOK 150 MM.

B.2.1.2 Llinbosa HegusHaveHicMb

LlinboBa HeBU3HAYEHICTb AOPIBHIOE 8 MKM.

B.2.2 lMpuHyun, Memod i ymosu sumiprogaHHs

B.2.2.1 [lpunyun eumiptosaHHs

BuMiptoBaHHs [OBXWHU — NOPIBHIOBAHHSA 3 BiAOMOI0 AOBXUHOIO.

B.2.2.2 Memod sumiptogaHHs

BuMiptoBaHHS BUKOHYIOTb 30BHILHIM MIKPOMETPOM i3 N1ackumu (fiaMeTpom 8 MM) BUMIpHOBanbHUMN
HaKOHEYHUKAMMU, Aiana3oHOM BUMIPIOBaHHA 8ig 0 MM A0 25 MM, 3 iHTEpBANOM HOHIYCHOT LWKanu 1 MkMm.

B.2.2.3 OcHogHa Memoduka eUMIpogaHHs

— [iameTp BUMIPIOIOTL AOTW, AOKM Ban 3aNULAETLCA 3aKPINMIEHUM Yy 3aTUCKaYi MALLUMHHOMO iHCT-
pymeHTa.

— lMpoBagaTh NULLE OfHe BUMIPIOBaHHS giaMmeTpa.

— MepeAa BUMIPIOBaAHHAM BAMN OYULAIOTE.
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— Nig 4yac sumiprosarHs Tpeda BUKopucTosyBaTH puKLIdHNA/Xpanosuit npusos.

— 3atuckav wnuHaens He Tpeba BukopucToBysaTy.

B.2.2.4 OcHosHi ymosu eumiproganHs

— [Moka3saHo, Wo Temneparypa Ha Banax i MikpoMeTpi aMiHIOETLCS 3 YacoMm. MakcumansHUA Biaxun Big
HopmanbHoT TemnepaTypm 20 °C ctaHosuTs 15 °C.

-— MakcumansHa piaHvLA TemnepaTtyp MiX Banamu i MikpomeTpom ctarosuTe 10 °C.

— Tpu pi3HUX onepaToput BUKOPUCTOBYIOTb IHCTRPYMEHT MalLMHM | MIKpOMETP Nig Yac BUroTOBMNEHHA Banis.

— Bigxun Big unniH4pUYHOCTI Banis BBaXaTb KpaLMMm, AKWO BiH He nepesuulye 1,5 MKM.

— MoxwnBka yepes Tvn HdopMU HEBIAOMA, 32 BUHATKOM TOrO, WO KOHYCHICTb HE3HaYHa.

B.2.3 MpaghiyHe 306paxKeHHs1 sUMipIOeaHHA

Owus. pucyHok B.2.

© |- 1]

0-25 mm

PucyHok B.2 — 3aBaHHs BUMIpIOBaHHA NOKaNLHOro giaMeTpa 25 mm

B.2.4 Nepenixk i noscHeHHs w000 Hociie HeeaU3HavYeHoCmi

BumipiosaHHs fiameTpa 3a ABOMA TOYKaAMU MOAEMIOIOTL AK NPOLIEC OLiHIOBaAHHA He@BU3HAYEHOCTI Hop-
Horo swmka. Nonpaskn He BBOAATL. YCi HOCIT NOXMBKN BXOARTD Y HEBU3HAYEHICTH BUMIPIOBAHHS.

Y tabnuui B.1 yci HociT HeBM3HaYeHOCTi, AKi BBAXAKOTL TAKMMMU, L0 BNUBAIOTL HA HEBU3HAYEHICTL
BUMIpIOBaHHS UbOro giameTpa, HasedeHo Ta Ha3BaHoO.

Tabnuus B.1 — Ornag cknagHnkis HEBU3HaUEHOCTI ANA BUMIPIOBAHHA nokanbHoro RiaMeTpa (4BoX TO4OK AiaMeT-
pa) | KoMeHTapi Woao HUX

Mo3Haka Nosxaxa
(Hy3bka (eucoka cx;i a3::K a . .
poaginbHa poaginsHa vean 3:24 eHocTi KomenTapi (nonepeaHi)
34aTHICTB) 3gaTHICTb)
U MikpomeTp — noxutka | 3a Bumoramu noxmbka nokasy mikpomeTpa MPE,. € Hesifomow
i nokaay 3aMiHHol0. MonepeaAHbo BBAXAIOTL, IO BOHA CTAHOBUTL NpUSnms-
HO 6 MKM i LLIO € CUMETPUYHICTL PO3TaLLYBAHHA NOXNOKN KpUBOT
XapaKTepucTUKY NoKasy 3a HanawTyBaHHSM Hyma nicns kaniépy-
BaHHA -
Uwr MikpomeTp — nnowmH- 3a suMoramu Bigxun Bif NNOWLIMHHOCTI ABOX BUMIpOBasbHUX
HICTb BUMIDIOBANBHUX HaKOHEUHUKIB Myr € HEBI4OMOIO 3MIHHOK, 3a3Bnyall BiH cTaHo-
HaKoHeuHuKiB BUTbL NPUGNU3HO 1 MKM
Uwp ) MikpomeTp — napa- 3a sMMoramy Bigxun Big NapanensHOCTi ABOX BUMIPIOBANBHUX
NeneHICTb BUMIploBanb- | HaKOHeuHWUKiB Mye € HeBinoMolo 3MiHHO. 3a3BU4an BiH cTaHo-
HUX HaKOHEYHWKIB BUTb NpuBnn3axo 2 Mkm
Unex Bnnus 8ig dikcayii Liux Bnnusis Hemae. 3atuckay WnuHAeNs He 3aCTOCOBYIOTh.
WwinuHaenNs, opieHTysaH- | OpieHTauUis | TPUBasnicTs poBoTH He YMHATE 3HAYHOrO BNNWBY Ha
HA MikpOMeTpa i TpuBa- | MIKpOMeTP y 4ianasoni sig 0 MM A0 25 MM
nictb poboTv 3 HUm
Urr ) PoaginbHa 3aathicTe d 1 MrkM
K RA 34 Ura = = =0,29 MKM
2-\—/3 2. 33
o Haibinbwa 3 geox
Ure 36ixnicTs ExkcnepumerTyt nokasanu, wo Tpu one- OOPIBHIOE Urr
paTopu OTPUMYIOTb Ty camy 36iXKHICTb,
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Kineup Tabnuui B.1

MNoanaka MNosnaka H
(Hu3bKa {Bucoka assa .
PO3AINbHa po3AinbHa cknagHuka KomeHTapi (nonepeaHi)
34aTHICTb) 3faTHICTb) HesushaserocTl
ExcnepumeHT oxonnioe binswe Hix
15 suMiptoBaHb Ha Npobkax 3 giNCHAM
AiaMeTpoM 25 MM AN KOKHOrO onepa-
Topa. Bnnue Ha NPYXHICTb MikpomeT-
pa BXoAuTb Y 36iXHICTL
Unp : BiaMiHHiCTs HynA ) Tpu onepaTopy NPaLIOTb 3 MIKPOMETPOM Pi3HUMU cnocobamu.
g Y TPbOX ofeparopis Touka HyNs He Taka caMa Yepes Te, Wo kanibpysaxHs iHaueiay-
anbHe. EkcnepuMeHT (ANA KoXHOro oneparopa HinbLue Hix 15 su-
MipioBaHb Ha npobkax 3 piicHUM piameTpoM 25 MM)
U § PiaHnys Temneparyp MakcumanbHa pisHUUA MK QICHUM 3HaueHHAM Bana Ta nokasa-
MU MiKpOMeTpa cnocTepiraeTsCa aa pisHuui Temnepatyp 10 °C
Un e TemnepaTypa MaxkcumanbHui Bigxun aig HopMansHol Temneparypu (20 "C)
cranosuTb 15 °C
Uwe | NMoxuGka dopmu po6o- | BumiprosaHa UMNIHAPHHHICTS CTaHOBUTL 1,5 MKM. Binbly yac-
Yoro 3paska TWHY UMNIHAPUYHOCTI CTAHOBUTL BIAXWUN BiA okpyrnocTi. Ha gia-
: MeTpi e CTaHoauTb NOABOEHY YWAIHAPUHHICTD — 3 MKM
B.2.5 lMepwa imepayis
B.2.5.1 Mepwa imepayis. 3anucyesarHHs (i ob4uCn0O8aHHA CKNadHukie HeeusHayeHocmi
Uy — MiKpoMeTp — noxubkKa nokasy OuiHioBaHHA 3a TUMoM B

Noxubky nokasy 30BHiLLHLOrO MikpoMeTpa MPEy, ANS METPONOriYHUX XapaKTepucTUK 3assuyal BUsHa-
YaKTb AK MakcuMansHUh gianazoH noxubky KpBOT XapakTepUCTUKK NOKa3y, | BOHa He CTOCYETLCS HYNbO-
BOT NOXNGKK noka3y. BigHoeHHA noxmbky KpMBOT XapakTepucTUKU NOKa3y A0 HYNLOBOT NOXUBKN — Le iHLa
(He3arnexHa) meTponoridHa xapakrepucTuka.

Y yboMy pasi NPUAHATO, L0 NOXUEBKY KPUBOT XapaKTepuUCTUKK NOKa3y BU3HAYALOTL Nig Yac KanibpysaHHa
Tak, Wo Hanbinba AoAaTHS i Bif'eMHa noxubku nokasy MaioTb Te came abConoTHe 3HaYEHHS.

TouHe 3HaveHHst MPE,, We He ycTaHoBneHo. MIoro yCTaHOBNEHHS — ue OaHe i3 3aBAaHb Grogxety
Hesu3HaueHocCTi. 3a nonepeaHimu gaHumu MPE,, BubuparoTb TakM, Lo AopiBHIOE 6 MkM. Yepes 3acToco-
BaHY METOAWKY YCTaHOBMIOBAHHA HYNA NOXUOKY rpaHWYHOro 3Ha4YeHHs BU3Ha4aloTh Tak:

6 MKM
=3 MKM.

aw =

MpunyckaoTb NPAMOKYTHUHA PO3nogin (NpUHUMN NnepeoUiHioBaHHs, TOMY LLO po3nogin Maycca He mMoxe
6yTu 3acTocoBaHo Ha Ui ocHosi) (b= 0,6):

U =3 Mxm-0,6 =18 MKm.

Uys — MIKpOMETP — NNOWMNHHICTL BUMiploBanbH1X HaKoHeuHukis  OuiHIOBaHHA 32 Tunom B

Biaxun Big NNOWWHHOCTI BRAIUBAE Ha Banu Nig Yac BUMIPIOBaHHA AiameTpa, NoKu KaniGpysaHHs Woao
NOXUBKN KPUBOT XapaKTepUCTUKN NOKa3y BUKOHYIOTb 3a KiIHLEBUMU Mipamu i3 nnackumMu i napanensHuMm no-
BEPXHAMU.

TouHe 3HaYeHHA MPE, Lie He ycTaHoBMEHO. Woro ycTaHoBAEHHS — Lie OfgHe i3 3aBAaHb 6oaxety
HesuU3HauyeHocTi. 3a nonepeaHiMu AaHumMn MPEy- BuGupaioTb TakuM, WO ROPIBHIOE 1 MKM.

MPE\: BRMMBae Ha 610QKeT HEBU3HAYSHOCTI ABII, ANA KOXKHOr0 3 ABOX BUMIPIOBANbHUX HAKOHEUHWKIB.
MpunyckawTs posnoain Maycea (b = 0,5):

uw =1 Mkm-0,5=0,5 Mxm.
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Uyp — MiKpOMeTp — NapanernbHicTs BUMIpIOBaNbHMX HakOHeYHUKIB OuiHioBaHHA 3a Tunom B

Biaxun Big napanensHOCTi BNNUBAc Ha sanu nig 4ac BUMIPIOBAKHSA giametpa, Noku kaniGpysanusa Wono
NOoXnMBKKU KpUBOT XapaKTepuUCTUKK NOKa3y BUKOHYIOTb 3a KiHLEBUMUW MipamMi 3 NNackuMu i napanenbHumn no-
BEPXHAMW.

TouHe 3HadYeHHs MPEye Wwe He yctaHosneHo. Moro yCTaHOBNEHHA — Le ofHe i3 3asaaHb BloaxeTy
HeBu3HaveHocTi. 3a nonepegHiMu gaHvumu MPE, BubupaioTb TakuM, WO AOpPieHIOE 2 MKM. [MpuiimaioTs pos-
nogin aycca (b = 0,5):

awp =2 MKM,
Uwr =2 MKM-0,5 =1 MKM.

Urr — 30iKHiICTL/pO3ainbHa 30aTHICTL OuixtoBaHHA 32 TUNOM A

Yci Tpu onepatopu oTpUMYHOTb Ty camy 36ixHicTb. Lle nepesipAloTb eKCNepUMEHTOM, Y SKOMY BUKO-
P1CTOBYIOTE Npobku aiameTpom 25 MM aK po6oui 3pasku. Tomy noxubky BiaMIHHOCTI hopmu BiA AilcHUX po-
Gounx 3paskie He BKIOYAIOTb A0 BU3HAYeHHs 36KHOCTI. Yci oneparopu BUKOHYHOTE 15 BUMiptosaHb. Cymap-
HWIA CTaHAAPTHWIA BiAXWUN AOPIBHIOE

Upr = 1,2 MKM.

PoaginbHa 3naTHICTb CKMaAHWKA HEBU3HAYEHOCTI Ugs BXOAUTS Y Upg, ¥ UbOMY Pasi (Upa < Uge).

Unp — BiAMIHHICTb HYNA ¥ TPLOX ONepaTopis OuinoBaHHA 32 TUNOM A

ia 4ac TMX camux eKCNepuMEHTIB, AKi BUKOPUCTOBYIOTL AMs 3BKHOCTI, AOCNiAXKYIOTb BigMiIHHICTD
HYNA y TpbOX OnepaTopis Ta iHAnBigyansHe kanibpyBaHHA:;

Unp = 1 MKM.

Urp — pi3HNUA TemnepaTyp OuiHtoBaHHA 3a TMIIOM B

Pi3Huus TemnepaTtyp MiX MIKpOMETPOM i poGouumn 3paskaMu cTaHoBUTL Makcumym 10 °C. Hemae
inpopmaLlii, KoTpuit i3 HUX Mae Haieuwy Temnepartypy. Tomy npunyckaiwTs + 10 °C. Temneparyphnit
koedilieHT NiHINHOro PO3LUMPEHHS o cTaHoBUTL 1,1 MkM / (100 MM - °C) ansa mikpomeTpa i po6oumnx 3paskis.
MpaHu4Hi 3Ha4YeHHs:; )

ar=AT-a-D=10 C.— MM _ e um=28 mim.

100 mm-°C
MpunyckatoTb U-noaiGHui posnopin (b =0,7):
Um =28 MkM-0,7 =196 MKM.
U, — TeMneparypa OuiHroBaHHA 3a TMNoM B
MakcumanbHuii Bigxun Bia cTaHAAPTHOT HOpMarnbHOT TeMnepartypu etanoHa (20 °C), skuit cnocTepi-

raeTecs, craHosuTb 15 °C. Hemae iHcbopmaLlii npo sHak uboro siaxwny, TOMy npunyckaoTs + 15 °C. Mpu-
nycKaoTs MakcumanbHy pisHuuto 10 % Mk ABoma TeMnepaTypHUMY KoedilieHTaMu AiHIRHOrO Po3LUUPEHHSA

(Otupomerpa | Olposouoro spasca). | PAHUYHE 3HAYEHHA CTAHOBUTL:
11
am=01ATx-a-D=0115 °C.—— "M 55 ym=04 mrm.
100 mm-°C

MNpunyckatoTs U-noaibuvi poanoain (b =0,7):
ua=0,4 MkM-0,7 =0,28 MKm.

Uye — noxunbka popmu poboyoro 3paska OuiHoBaHHA 3a TUNOM B

LUuninapuuHicts BumiptoloTb 3a Bubipkoto 3 Banis, i BoHa gopisHioe 1,5 mkM. Linninapuyricts € mipoto
Bapiauii pagiyca. MpunyckaloTb, LLO BNNMB Ha diaMeTp yasidi Sinbwuni, HIX BiAXWUA B4 UUMIHAPUYHOCTI,
AKWO Hemae iHdopMaLil Npo Te, K AOro 3AMEHWMNTU, MpaHUYHe 3HaYeHHS CTaHOBUTL!

Awe = 3 MKM.
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):

Uwe= 1,8 MKM.
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B.2.5.2 MNepwa imepauia. Kopensiyisa Mk ckinadHukamu HegusHaueHocmi
YcraHosneHo, Wo M CKNnagHUkamMmu HEBU3HAYEHOCT! Hemae kopensuil.

B.2.5.3 MNepwa imepayin. CymapHa i poswiupeHa HegusHavyeHicms
Konu Hemae kopenauii MixX CknagHUKamMu HeBUIHAYEHOCTI, TO CyMapHa CTaHAAPTHA HEeBU3HAYEHICTL

CTaHOBUTb!

- [ 2 2 2 2 2 2 2 2 2
uc= \/UML+UMF+UMF+UMP+URR +UnetUTO T UTA T UWE-

3HadveHHs 3 B.2.5.1;

Uc = \/(1,82 +0,52+0,5%2 +1,0%2 + 1,22 +1,02 +1,962 + 0,282 +1,82) Mxm?,

Uc = 3,79 MKM,
U=u; k=379 Mkm - 2 = 7,58 MKm.
B.2.5.4 3sedeHrHs 6i0dxemy HesuaHayeHocmi. [Nepwa imepayis

[Ous. Tabnuuo B.2.

Tabnuua B.2 — 3sepeHHA GlopxkeTy HeauaHadeHocTi (nepuwa itepauin). BuMiptoBaHHA ABOX TOUOK fliaMeTpa

T Kinbki I - r . KoediLi Crragnnk

Hassa 'm Tun nbl.(ICTb pan:wum BIgAXUN p_aﬂuquvm Koecpiuiem' oe(plw_eHT HeanaHa-
cknapHuka QWHC- 1 hosnopiny BuUMIpto- a*, snnuen 8laxun a, kopensuit | POSMOANY | Gauocri u,.,

BaHHRK BaHbL oanHUUI MKM MKM

Unt B {MpamokyTHuii i 3,0 MKM 3,0 0 0,6 1,80%

MikpomeTtp — v

noxubka nokasy

Une B Maycca 1,0 Mkm 1.0 0 0.5 0,509

MikpomeTtp — i

NACWHKHHICTL 1

Upr B faycea 1,0 Mkm 1,0 0 0,5 0,509

MikpomeTtp —

NNOWMHHICTb 2

Unp B Maycca 2,0 MKM 2,0 0 0,5 1,009

MikpomeTp —

napanensHicTb

URR_ A

36ixHicTL

Unp A

BigmirHiCTb HyNa v B

Urp B U-noai6ruit 10°C

PizHuys

Temneparyp
Ura B | U-nopi6Hui 15°C 0.4 0 0,7 0,289
Temneparypa /o= 1,1
Uwe B |MpsaMokyTHuit 3,0 Mkm 3,0 0 0.6 1,80
MoxuGka hopmu
po6odoro
3paska
CymapHa craHAapTHa HesU3HaYeHICTb U, 3,79
PoswypeHa HeBu3HadeHicTs (k= 2), U 7,58

Mpuwmitka. MNoscHeHHR nokasis (1), (2) i (3) cTocoBHO cKNagHUKiB HesusHa4eHOCTi Ans. y B.2.5.5.

B.2.5.5 MMepwa imepayis. lMoscHeHHA 6i0dxemy Hesu3HayeHocmi
3apeecTpoBaHO: Unspuwa repays = 7,6 MKM MEHWA 32 LiNboBY HEBU3HAYEHICTb Ur = 8 MKM.
Y taBnuui B.2 € Tpy Benunki (nosHaveni (1)), Tpu cepeani (nosnadeni (2)) i Tpy mani (nosnasdedi (3))

CKNaAHVKN HEBU3HAYEHOCTi B HEBU3HAYEHOCTI BUMIDIOBAHHS.
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CknagHuky HeBU3HA4YeHOCTi HaBeAEeHO B KBafpaTi y hopMyni CyMapHoi CTaH[apTHOT HEBM3HAYEHOCTI.
ToMy BaXKO BU3HAYMTU i 3pO3YMITH TXHIA BNAYUB Ha U, 3aCTOCYBaHHRA 3aMicTb HUX Bapiaui u? gae iHwy
7 iHOAi 3pO3yMinily KapTUHY BNIMBY OKPEeMUX CKNagRuKis HEBN3HadYeHocCTi (aus. Tabnuuio B.3).

Ta6nuuna B.3 — Bnnue okpeMux ckNagHUKIB HEBM3HAYEHOCTI Ha U, | U2 (BUMIpIOBAHHSA ABOX TOYOK AiameTpa 25 Mm)

Haasa dxepeno CknagHuK HesusHa- w2 BipcoTkosuii BiacoTkoeuni Oxepeno
cKnagHnKa HesuaHaye- YEHOCTI Uy, M&: cknag Ue, cxnan us, HeswHaude-
HocTi MKM % % Hocri
U 1,80 3,24 23
MixkpomeTtp —
noxu6ka noxasy
Umr 0,50 0,25 2
MixpomeTp — nno-
LWMHHICTD 1
3acafiu 3acobu
Uwr BUMIpIOBANL- 0,50 0.25 2 33 BUMIpIOBanNbHOI
MikpomeTp — nnio- HOT TexHiku TexHiku
LYMHHICTb 2
Uwe 1,00 1,00 7
MikpomeTp — napa-
nenbHICTb
Ugr 1,20 1,44 10
360KHICTb
Onepatop 17 Onepatop
Unp 1,00 1,00 7
BigMiHHiCTb HYNA
U 1,96 384 27
Pianuys Temneparyp
Doekinna 27 Ooskinns
Ura 0,28 0,08 0
Temneparypa
Une PoGouuni 1,80 3,24 23 23 Po6ouun
MNoxubxa dpopmu 3pa3oK 3pasok
poboyoro apaska
Cymapua craHpapTHa HeBU3Ha- 3,79 14,34 100 100 Yeboro
YeHICTb U,

3 Tabnuui B.3 BuaHo, Wo

— AKGW 30BHILLHIN MIKPOMETP 30BCIM He MaB noxubok, To U.6yno 6 ameHweHe Big 7,6 MKM 80 6,2 MKM;

— k61 onepaTop, AOBKINNs | pobo4unin 3pasok Bynn gockoHanuMu, To Toai U 6yno 6 ameHuleHe Big
7,6 MKM [0 2,2 MKM.

Y ubomy pasi o4eBUaHO, L0 came CKNajHUKM HeBU3HAYEHOCTI, NOB'A3aHi 3 BUMIpIOBanbHUM npoLie-
COM, € OCHOBHMMMW CKNagHUKamu, a He 3acobu BUMipoBaNbHOT TEXHIKU.

Pesynetar U= 7,6 MM, i AiKWwo sumor go (SO 14253-1 Gyae AoTprMaHo, To AonyCK aiamerpa pobo4oro
3paska Byae aMeHwWeHo Ha 2 - 7,6 MKM = 15,2 MkM nig Yac BAroToBneHHA Banis. Lle aMeHWweHHs Ana gia-
MeTpa 25 MM A0piBHIOE NOBHOMY Po3Mipy gonycka [T6 (13 mkm).

Axbu U cranosuno nuwe 10 % Big aonycky poboyoro 3paska, To gonyck pofoyoro apaska craHoBuB
6u 1T10 (84 mkm). Y pasi meHwwux ponyckis U Byae Ginbwe Hix 10 % Big gonycky. Y pasi IT8 (33 mkm)
U 6yne cTanosuTu 45 % Big Aonycky, i Toai 3anuwmntecs nuwe 10 % sig qonycky ANA BUFOTOBMNEHHA BaniB.

Axbu LUinboBa HEBU3HAYEHICTb CTAHOBUMA 6 MKM 3aMiCTb 8 MKM, TO HEBU3HaYEHICTb BUMIpIOBaHHS 8ia
nepuwof itepauif 6yna 6 HaaMipHo Benukoto (Ugy = 7,6 Mkm). HeobXxigHe 3MeHLWeHHst CTaHOBUTL NPUHANMHI
1,6 MkM. Lle fopiBHIOE 3MeHLEeHHIO Ha 38 % ans u?.

HeobxiaHo po3rnAHYTU HAABaKNUBILLWMA CKNAAHUK HEBN3HAYEHOCTI — Pi3HALD Temnepatyp mix pobo-
YUM 3pA3KOM | 3acobom BUMIpOBaNbHOT TeXHIKW, MOXHa 3MiHIOBaTWN METOAWKY Ta/Mn BUMIPHOBAHHS Temne-
paTyp nif Yac BUrOTOBNAHHA ANA 3MEHLEeHHs 29-BiACOTKOBOro cknagxuka (29 % u?) maiixe ao 0.

BHacnifok epekTUBHOrO HaBYaHHS TPbOX ONEpPaToOpPis 3MEHLLYETLCSA 36DKHICTL Ugg | BIAMIHHICTD MiX
OTPMMaHUMK HUMKU HYNAMU (Uys). Lle aacTs 15 % Big HeoBxigHoro 38-BiaCOTKOBOro 3MeHLWEHHS.
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CknaaHvK HeBU3HAYEHOCTI, AKUA CNPUYNHSIE NOXBKU hopMm poBoHoro apaska, HEMOXITUBO 3MEHLLIUTY,
AKLO BUKOHYIOTh fvtie oAHe BUMipoBaHHA poBoyoro 3paska. Akbu 36inelumTy KinbKicTe BUMIpIOBaHbL, TO
Le CKNagHUK MOXHA 3MEHLWWTH. FAKILO NPOBECTU HOTUPY BUMIPIOBAHHS | 3aCTOCOBYBAaTH CEpeaHE 3HaueH-
HSl, TO Ue cnpu4uMHUTL 20-BigCOTKOBE 3MeHUIEHHS BiA HeobxigHWX 38 %. Ane BHAcRifoK Lboro 36inbWwnThCs
TpUBanicTb BUMIPIOBAHHA, a 3Ha4UTh, | po3Mip diHaHcosuUX BUTpaT.

Mpw ubomy € GaraTo WNAXIB 3MEHLLEHHA HEBU3HAYEHOCTi BUMipIoBaHHA. AKMA 3 HUX BUBpaTH, MOXHa
BM3HA4YUT NALIE HA OCHOBI 3BEAEHHA A0 MiHIMYMY BUTPaT Ha 3MeHLWeHHs. BuTpaTu MaroTb 3aexan ckepo-
BYBATWU 4O 3MEHLUEHHS HeBU3HA4YeHOCTi BUMIPIOBAHHS.

Y uboMmy pasi 3MeHLeHHA CKNagHUKiB HeBU3Ha4YeHOoCTi, 3ayMoBneHnx sBubopom MikpomeTpa, He Byae
3HaYyWVM. EAUHUM pilleHHaM € BuOip iHWOoro 3acofy BUMIPIOBANbHOT TEXHIKM 3 AKOMOra MeHLIUMM (MOX-
nueumu) 3HadeHHamu MPE. Lie morno 6 6yTi eKoHOMI4HO ROUINbHUM pilLeHHAM, SKOW TpUBAiCTb BUMIpIO-
BaHHA Takox 6yno ameHLweHo, i 6yrno 6 MoxuusMM BUMIpIOBaHHA KiNbKox AiameTpie 6e3 BTpy4aHHs onepa-
Topa.

Lle morno 6 aaTu poswupeHy HeBuU3HadeHicTb U Bia 7,6 MKM [o 2,6 MKM.

B.2.5.6 BucHosok wodo nepwol imepauyir

Ak nokasaHo Ha HaBedeHOMY BULLe Npuknagi, noyaTkose BCTaHOBNEHHNA 3Ha4YeHb MPE Tpbox Mikpo-
MeTpiB gocTaTHe AnA uiel Linbosoi HeBU3Ha4eHOCT i OCHOBHOroO 3aBfaHHa BumiptosarHs. Togi Tpeba 3a-
TBEPAKYBATU TaKi BUMOrK AnsA MikpoMeTpa:

— Kpusa noxubku (Make. — MiH.) MPEw. =6 MKkM  (ABOCTOPOHHSR XapaKTepucTuKa)
~— [MNoWMHHICTb BUMIptOBanbHUX HakoHedHUKiB  MPEw: =1 MKM  (OHOCTOPOHHS XapakTepucTuka)
— MapanenbHiCTb MK HaKOHEYHUKaMu MPEw =2MkM  (OQHOCTOPOHHS XapaKTepucTuka)

MikpoMmeTp Mae 8iqnosigarty UMM BuMoram, ane BOHU 3MiHEeHi HeBU3HAYEHOCTAMU, HasBHUMU Nig Yac
kanibpysarHa, Hanpuknaa, Us., Ussi Use BignosigHo, arigHo 3 ISO 14253-1 (aus. B.3, B.4, B.5 i pucy-
Hok B.1). Nig 4ac kanibpyeaHHa MiKpomeTpa NoTpibHO 3HATK TPU HEBU3HAYEHOCTI.

B.2.6 fpy=a imepauyin

Y uboMy pasi Hema noTpebu B Apyrii iTepauil. Hesenuke 3aMeHwWeHHA 3Ha4YeHHa U 3 nepwoi itepauii
Byno 6 moxnuvee, ane Benuke aMeHLLUeHHR HEeMOXNNUBe (K NOKa3aHo) 6e3 3HauHuX 3MiH MeToay | MeToanKK
BUMIpIOBAHHS.

B.3 Noxubku noka3sy nia Yac kanibpyBaHHA 30BHIWHLOrO MikpoMeTpa

B.3.1 Bumozu
Bumoru (MPE) Ao eTanoHis (kKiHUesux Mip) e He BCTAHOBMNEHO. 3aTBEPAXKEHHS LIMX BUMOT € OSHUM i3
3asgaHb OtogeTy HeBU3HAYEHOCTI.

B.3.2 3aedaHHs ma yinb0ea Hegu3HavyeHicms

B.3.2.1 3azansHe 3aglaHHsA

3aranbHe 3aBAaHHA NONSArae y BUMIpIOBaHHI AianasoHy noxubku KpUBoi xapakTepucTuku nokasy. ns
BU3HAYEHHA NOXUGKM KpMBOT XapaKTepucTUku nokasy € 11 0CHOBHUX BUMIpIOBaHb — 11 BUMIPIOBaHb 3 Pi3HO0
HEeBW3HAYEHICTIO BUMIpIoBaHHA B Aiana3oHi Bif 0 mm 0 25 mM. W06 yHukHyTM HenoTpiGHoT po6oTu woao
cKnanaxHa B1oAXeTy HeBU3HAYEHOCTI, WyKawTb Habinbly 3 11 HeBusHaueHocTen (25 Mm) i #'aC0BYIOTD,
Yy MOXNUBE Lie 3Ha4YEeHHS HeBM3HAYEHOCTI B AECATH iHLLMX BUNaakax. [ins nepeBipsHHs Tpeba 3HanTu Ta-
KOX HaliMeHUWy HeBU3HaYeHICTb (0 MMm).

B.3.2.2 OcHogHe 3aedaHHs 8UMIpIOGaHHSA

BumipaTtu noxubku nokasy B 11 nosuuisx y Aianasosi sumipioBaHHA (8ig 0 MM go 25 mm): 0; 2,5; 5; ...;
22,5125 Mm.

B.3.2.3 Ljinbosa Hegu3Ha4YeHiCmb Q71 OCHOBHUX 8UMIpIO8aHb

LinboBa Hesu3HaveHiCTb ANA OCHOBHNX BUMIDIOBaHbL CTAHOBUTL 1 MKM.

B.3.3 MpuHyun, memod, Memoduka d ymosu

B.3.3.1 Mpuxyun sumipiogaHHs

BuMiptoBaHHA NOBXUHW — 3BiPEHHSA 3 BiAOMOIO AOBXUHOIO.

B.3.3.2 Memo0 sumiptogaHHs

KaniGpysaHHs BUKOHYIOTb, BUKODUCTOBYIONU AECSTL CReuianbHMX KiHUeBUX Mip 3 KpOKOM 2,5 Mm
(L nopisHioe 2,5; 5; ...; 22,5; 25 MM)
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B.3.3.3 OcHasHa rpoyedypa sumipiosarHs

— Mokaau 308HIWHLOrO MiKPOMETPA NOPIBHIOIOTL i3 AORKMHOIO KIHUEBOT Mipy, PO3MIilLI@HOT MiX BUMI-
ptoBansHUMM HaKOHEYHUKaMK,

— BukoHyoTb ogHe suMiptoBaHHsA (kanibpysaHHa) Ha kiHuesy mipy. Moxubka nokaay:

noxubKka = NoKasv MiKpoOMeTpa — AOBKMHA KiHUeBoT Mipu.

B.3.3.4 OcHosHi ymoeu gumiprogaHHs

— MepcoHan, Wo 3anmacTbes KanibpysanHsaM, JocsigUHeHui.

— Temnepatypy NpPUMILLIEHHS HE KOHTPOSIOOTb.

— [MpoTsirom poky Temnepartypa B npUMilLeHHi cTaHosuTsb (20 + 8) °C.

— 3MiHa TemnepaTypu NpOTArom ogHiel roguHU cTaHoBUTL MeHLe Hix 0,5 °C.

B.3.4 Mpaghiune 306paxeHHA aUMiptogaHHs
Jus.. pucyHok B.3.

1 © ~H-

Fas84t0

MMosnaxa:
0-25 mm 1 — nasea supoGHuka.

Pucynok B.3 — 3aBaaHHs BUMIpIOBaHHS
B.3.5 lMepenik i nosicHeHHA W0do HOCH8 HeeusHayeHoCcMi
Ave. Tabnuuw B.4.

Tabnuuna B.4 — Ornag ckNagHuKis HEBU3HANEHOCTI | KOMeHTapi Wwoao Hux. NMoxubku nokasis nig 4ac kanibpysaHHA
MikpoMeTpa 8 TOYLi BAMIPIOBAHHSA 25 Mm

MNo3naxa
(Hv3bka DoknagHa Hassa .
po3ginbHa noaxaka cknajruxka KomeHTapi
30ATHICTL) HEBU3HAYeHOCTi
Us, HoexuHa kiHyesol Bumoru go xiHuesol Mipu MPEg_ € Heaigomumu. Cnovarxy
mipn — MPEg_ BuBMpaioTh KiHLiesy Mipy 2-ro po3psgy (I1SO 3650)
u u PosainbHa 3pgarHicTb
RR RA A A Upa =~2—%=‘|2—hﬂ%=0,29 MKM
’ ) Haii6insbwa 3 ABOX
o " . OpiBHIOE U,
Ure 36ixHiCTh BUKOHAHMIA eKCNePUMEHT 3 NPUHANMHI Aop AR
15 BUMiploBaHL Ha TiK camiit KiHuesin
Mipi 25 mm
U PisHuys Temneparyp MakcumanbHa piaHUUA MiX IACHUMIU 3HAUYEHHAMM KiHUEBUX Mip
Ta nokasamy MIKpoOMeTpa crnocTepiraeThca 3a pisHULi Temnepa-
Typ 1°C
U Temneparypa MakcumansHuii B8iaxun 8ig cTaHaapTHOT HopMaribHOT TeMnepary-
pu 20 °C cTaHoBUTb 8 °C
B.3.6 fTepwa imepayis
B.3.6.1 [Tepwa imepayia. 3anucysaHHA i 06YUCn08aHHA CKNadHUKie HeauaHavyeHoCcMmi
Uy — OOBXMHA KiHLeBOT Mipu OuiHtoBaHHA 3a TUNOM B

TouHe 3HaueHHA MPEg, We He BCTaHOBNeHO. Voro yeTaHoBNEHHS — ofHe i3 3aBAaHb BromxeTy Hesu-
3HaveHocTi. Cnoyatky BubupatoTb KiHLUeBi Mipu 2-ro poapsialy, | MPEg, sik 3HayeHHSA Mexi gonycKky BubupawTs
31S0 3650. NpaHudHe 3HaYeHHsA ANA kiHUeBoT Mipy 25 MM gopisHioE:

og = 0,6 MKM.
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Ha nigcTaei HasisHUX cepTudikaTis KanibpyBaHHs KiHUeBUX Mip NPpUNYyCcKaloTs NPAMOKYTHUN PO3noain
(b=0,6)

Us.=0,6 - 0,6 mkm = 0,36 MKM.

Ugr — 30DKHiCTB/pO3ainbHa 3gaTHICTL OuiHoBaHHA 3a TUNOM B

MpoBoaaTh ekcriepuMeHT Ha BU3HadYeHHs 36KHOCTI. BiH nonarae y n'sTHaQUATA BUMIPIOBaHHAX Ha
KiHUeBi%t Mipi 3aBAOBXKK 25 MM 3 UMM MikpoMmeTpoM. CepeaHii KBaapaTUYHUNA BigXNA eKCNEPUMEHTY Ure
AopisHioe 0,19 MKM. TakuM YAHOM, CKNAAHUK HEBU3HAYEHOCT] PO3AINLHOT 34aTHOCTI Ur, Tpeba Bubupatu sk
Urr (Ura > Ure):

Urr = 0,29 MkM.

Uy, — pi3HHMUA TeMnepaTyp OuiHloBaHHs 3a Tunom B

Haiibinblua pi3HULA TemnepaTyp MiX MIKPOMETPOM i KiHLeBUMU MipaMu cTaHoBuTb 1°C. Hemae iHgop-
maUii Npo 3Ha4eHHA HaiiBuLoi TeMnepaTypu. Tomy npunyckatwoTsb  1°C. MpunyckaioTs, WO TEMNepaTypHui
KoediliEHT MIHINHOro po3WKpeHHs o cTaHosuTb 1,1 MkM/(100 MM - °C) ana MikpomeTpa i kiHuesoi mipu. Mpa-
HUYHE 3HAYEHHA CTaHOBUTD;

am=AT-a-D=1°C— MM _ ¢ um=028 mkm.

100 mm-°C

MpunyckarTs U-nogidHui posnogin (b=10,7):
Urp= 0,28 mkm - 0,7 = 0,20 MKMm.

Uy — TEMNEepartypa OuiHtoBaHHs 3a TUNOM B

MakcumanbeHuit Bigxun Big ctaHgapTHoO! TemnepaTypu (20 °C), sikuit cnocTepiraoTs, cTaHosuTb 8 °C.
Hemae indopmauii npo 3Hak L4boro Bigxuny, ToMy npunyckarTs + 8 °C. MpunyckaTb, Wo MakCuManbHui
BiAXUIT MiXK ABOMA TeMnepaTypHUMU KoedilieHTamn NiHIKHOrO PO3LNPEHHS (Oluiponerpa | Cxinyesct uipw) CTAHO-
BuTb 10 %. MpaHu4He 3Ha4YEHHA AOPIBHIOE:

aTA=O'1.AT2°.a.D=O,1.8°C.w.25 MM=0,2 MKM.

100 mm-°C
MpunyckaTs U-nogi6Huit posnoain (b =0,7).
Ura= 0,2 MkMm - 0,7 = 0,14 Mmxm.

B.3.6.2 [Tepwa imepauyia. Kopensayis Mix cknadHukamu HegusHa4eHocmi,

BusnadeHo, Wo Mixk cknagHukamu HeBU3Ha4eHoCTI kopenayii Hemae.

B.3.6.3 lNepwa imepayis. CymapHa ma po3wupeHa HegusHa4yeHocmi

CKknagHuKn HeBU3Ha4eHoCTi HeckopenboBaHi. CyMapHuti cTaHAapTHUA BiAXWUN [OPIBHIOE:

2 2
uc:‘/uSL+URR +uto+ Ui =05 Mkm.

3Ha4veHHs 3 B.3.6.1:

te=ud +ukr+ ko +uia =05 MK,
PoswupeHa HeBU3HaYEHICTb ANA TOYKU BUMIPIOBAHHSA 25 MM (koedilieHT oXonneHHs k = 2) CTaHOBUTL!
Uzsuw = 0,5 MKM - 2 = 1,0 MKM.
PoswwnpeHa HeBU3HaAYEHICTb BUMIPIOBAHHA ANK HYNA CTAHOBUTL:
Uguu= 0,4 MKM - 2 = 0,8 MKM.

B.3.6.4 3gedenHs bodxemy Hesu3HayeHocmI. Mepwa imepauis
Ous. tabnuuw B.5.
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Tabnuua B.5 — 3seaeHHs GlogxeTy HeenaHaueHOCTi (nepwa iTepauir). BumiptosaHHa noxmbku nokasy
(Touka BUMiptoBaHHA 25 MM)

T KinsKi FpammHuR n ” Koediui Cinaarnk
Haasa v Tvn KICTL PaHiHId PaHWMHUA | yoedyjient | KOBPIUEHT | o0 oia.
cknagHuka OUIHIO- | ho3nopiny BUMIpio- BiAxun a“, giaxun a, kopensit | PO3NOANY | Lapoerti uy,
BaHHA BaHb BANUBHI OANUHALY MKM MKM
UsL B MpsMoKyTHUA 0,6 Mxm 0,6 0 0,6 0,36
KiHuesa Mmipa —
SL
Urr B MpAMOKyTHUA 0,5 Mkm 0,5 0 0,6 0,29
PosginbHa
34aTHICTL
Uro B U-noaibHuit 1°C 0,20 0 0,7 0,20
PisHuua remne-
patyp
Ua B U-nogaibxui 8°C 0,14 0 0,7 0,14
Temnepatypa
Cymapta CTaHgapTHa HeBU3HAuEHICTD U, 0,50
Poswupexa HeanaHaueHicTb (k= 2), U 1.00

B.3.6.5 MNepwa imepauis. O62080peHHs biodxemy HeauaHayeHoCM|

OcHosHUMU cKNagHUKaMM HeBU3HAYEHOCTI € KiHUeBi Mipu Ta poaginbHa 3gaTHicTb. Hema noTpebu
3MEHLLYBaTH HeBU3HAYEHICTb BUMIpIOBaHHA U, i Uy apyrii iTepauii. U < 1 MKM HEMOXN1BO BUKOPUCTOBY-
BaTW, TOMY WO po3dinbHa 3aaTHICTb fopisHioe 1 MkM. TpeGa crexuTy, Wweb nig Yac kanibpysaxHs Temne-
paTtypa ctaHosuna (20 + 8) °C. [ianasoH TemnepaTyp He Mae 3Ha4HOro BNAVBY Ha HEBU3HAYEHICTb ¥ LibOMY
pasi BHacnigox manexbkoro aianasoHy. [Ans 6inbLumMx MiKpOMEeTpRIB Ueit giana3oH TeMnepaTtyp 4acTb OCHOBHI
CKMagHNKN HEBU3HA4YEHOCTI.

MpnBnuaHoto ouiHKO € BUKOPUCTaHHS U = 1,0 MKM ANA BCiX TOYOK BUMiptoBaHHA Mix 0 MM i 25 MMm. Tak,
MakcuManbHa fonycTUMa PisHUMLUA NOXWbKU nokasy nig vac kaniGpysaHHA CTaHOBUTUME 4 MKM (AMB.
1SO 14253-1):

MPEw -2-U=6 MKkM—2:-10 MKM=4 MKM.

B.3.6.6 BucHosok wiodo nepwoi imepauif

KpuTepiit LinboBol HEBU3HAYEHOCTI BiRNOBIAAE NOYATKOBUM NPUNYLLUEHHAM | yMoBawm. Lle ksanidikye
KiHLEBI Mipu 2-ro po3psAy Sk eTanoHu i BU3Havae NoTpiGHy TemnepaTypy npumilyeHHs: (20 + 8) °C.

B.3.7 Opyza imepayin

Hemae notpebu 8 apyrin itepayii.

B.4 KaniopyBaHHA BUMIpIOBaNbHUX HaKOHEYHMKIB LOAO NNOWMUHHOCTI

B.4.1 3aedarHHsa ma yinboea HeaU3HaveHicmb
B.4.1.1 3agdaHHa suMIpIO8aHHSA

3aBpaHHA BUMIPIOBAHHA NOMSArac y BUMIptoBaHHi NAOWMUHHOCTI ABOX BUMIPKOBANbHUX HAKOHEYHWKIB
3 fiameTpoM 30BHILHBOTO MikpomeTpa 6 mm.

B.4.1.2 Ljinr08a Hegu3Ha4yeHicmb

LlinboBa HegusHayeHiCTs cTaHoBUTL 0,15 MkMm.

B.4.2 Mpunyun, memod, Mmemoduxka i ymosu

B.4.2.1 Mpuxyun sumipiogaHHsa

OnTu4YHa iHTepdepeHLis — 3BipEHHS 3 NTACKOK NOBEPXHEN.
B.4.2.2 Memod suMipiogaHHs

OnTuYHY Nnacky NracTUHY PO3TALWOBYIOTH HA BEPLUWHI NOBEePXHI BUMIPIOBANEHOMO HAKOHEYHKKA napa-
NersHo A0 3aranbHoro HanpPAMKy nosepxHi. BusHaualoTb KinbkicTb iHTepdepeHLUitinx CMyr.
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B.4.2.3 Memoduka suMiptosarHsi

— OnTuYHa nnacka nnacTuHa NpUTMPaETLCS 40 NOBEPXHi BUMIPIOBANbHOIO HAKOHEYHWKA.

— KinbKicTb iHTepdhepeHUiHMX CMYT CrIOCTepiralnTs HAa Mamxe CUMeTPUYHOMY 306paxeHHi (auB. pu-
CyHOK B.4b)).

— Bigxun Big nAOWWHHOCTI 0BYUCIOTE AK A0BYTOK KiNbKOCTI CMYT | NONOBUHM AOBXUHW XBUSi 3acTo-
COBYBaHOrO MOHOXPOMATUYHOro CBiTNa.

B.4.2.4 YMO8U sUMIpIO8aHHSA

— TeMneparypHuX yMOB HEe BUKOPUCTOBYIOTb.

— OnTWyYHa nnacka RNacTMHa Mae.akniMaTu3oByBaTUCA NPOTArOM NpuHanMHi 1 rog,.

B.4.3 Mpaghiyre 306paxeHHsI 6UMIpIOBaHHSA
Ous. pucyHok B.4.

E]@ cimenf ]j

0-25 nm

a) BUMipIoBaHHA NNOWMHHOCTI Ha BUMIpIOBaNbHUX HaKOHEYHUKaX b) Ouintosare 3obpaxeHHs
PucyHok B.4 — 3asaaHHA BUMiplosaHHA

B.4.4 Nepenik i nosicHeHHs ujodo Hociie HeeusHaYeHocmi

Ous. Tabnuuio B.6.

KaniGpysaHHsA BUMiptoBanbHUX HAaKOHEYHUKIB WOA0 NNOWMHHOCTI Mae nuLle ABa 3HaqyLWi CKnagHUKu
HEBU3HAYEHOCTI: NNOLWMNHHICTL ONTUYHOT NNACKOT NNACTUHM | PpO3AiNbHA 3AaTHICTL 3UUTYBAHHA KAPTUHKK
iHTepdepeHuitHoro 3o6paxeHHsa. ONTUYHY NNAcKy NACTUHY BUKOPUCTOBYIOTL Tak, Wob kapTuHka Gyna cu-
METPUYHOWK (AUB. pacyHOK B.4 b)).

Tabnuus B.6 — Ornag cknagrukis HeBu3HaveHoCTi Nig Yac kaniGpysaHHa BuMiploBanbHUX HaKOHEYHUKIB 1040
NNOWMHHOCTI | KOMeHTapi Woa0 HKX

Noanaxa Moaxaka
(Hu3bKa (Bucoka Hassa . .
pasginbHa poaginsHa cknagHuka KomeHTapi (nonepegHi)
:u.xamim) 3AaTHiCTb) HEeBU3HAYEHOCTI
Use = = il MnowunHicts — MPEg: | OnTuuHa nnacka nnacruHa Mae aiameTp-31 MM — MNOLWMHHICTb
nogaHo Ans BCiel Wiel nnowi. 3acTocosana nfowa Mae piameTp
nuawe Big 6 MM 40 8 MM
Urr PoagineHa agaTHicTb Po3ginbHa 3aaTHIiCTb ouiHeHa sik 0,5, nomHOXeHe Ha BifcTaHb
MiX nitismu: d = 0,15 Mkm
B.4.5 lNepwa imepauis
B.4.5.1 [Nepwa imepauis. 3anucyeaHHs i o64UCNI08aHHSA CKTadHuUKa Hegu3HayeHocmi
Usz — MAOWMHHICTD ONTUYHOT MNACKOT MTACTUHM OuiHioBaHHA 3a TUNOM B

Toure 3HaueHHs MPEg; We He ycTaHosneHo. oro yctaHoBNEHHS — Le OAHe i3 3aBaaHb BloaxeTy He-
BU3Ha4eHocTi. CnovaTtky MPEg: yctaHosniowoTs Ao 0,05 MxM Ans nnouwi 3 giameTpom 8 MM ¥ cepefivHi no-
BepxHi. FpaHW4He 3HaYEHHA CTaHOBUTUME:

age= 0,05 Mkm.
MpunyckaoTe NPAMOKYTHUA po3nogin (b = 0,6):
Use= 0,05 mkm - 0,6 = 0,03 mkm,
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Ugr — PO3AiNbHA 34aTHICTL OuiHoBaHHA 32 TMHOM B

MpunyckaTb, WO A0BXUHA XBUAi CBITAA AopiBHioe 0,6 MkM. Pi3Huus BUCOTY NiKiRA, NokasaHux Ha
puCcyHKY B.4 b), cTaHosuTb MONoBuHy faoexuHK xsuni (0,3 mkm). MpunyckatoTs, WO po3ginbHa 3gaTHICTb go-
PiBHIOE:

d =0,5 - BigcTaHb MiX nidiaMy = 0,15 MKMm.
CknagHuk HeBU3HaYeHOCTi U (BuB. 8.4.4) 06uMCnIOOTE TakK:

1
Une =£2’_.o,s=9'—§2—““'-‘ﬂ-o,6=o,os MKM.

B.4.5.2 Mepwa imepayisa. Kopensayia cknadHukis HesuaHayeHocmi
YcTasoBneHo, Lo MiX CKNagHukaMu HesuaHa4eHoCcTi kopensyil Hemae.

B.4.5.3 Mepwa imepayis. CymapHa ma po3wupeHa HegusHa4eHocmi

= [ 2
Uc=+Usrt Urr-

3HaveHHs 3 B.4.5.1:

Uc= \/(0,032 +0,052) Mkm?2 =0,06 MKM.

PoswupeHa HeBU3HAUEHICTL (koedilliEHT OXONMEHHA K = 2) CTAHOBUTL:
U=0,06 Mxm - 2 =0,12 MKM,

B.4.5.4 3e6edenHs brodxemy HeausHayeHocmi. [Nepwa imepauyis

[Ovs. Tabnuuw B.7.

Tabnuusa B.7 — 3seaeHHA 610keTy HesuaHaveHocTi (nepuia iTepadis). KaniGpysaHHs BUMIpIoBanbH1MX HaKOHEY-
HUKiB LWOA0 NNOWMUHHOCTI

T Kinskic L. . KoediLi CknagHvk
Hasea | Tvn '"";“ To | Tpakuinui sixun | TpaHwaHAit | oedpitjent OCQILIEHT | | opama-
cknagHmka OulIHIo- poanoainy BUMIpio- a”, BnnueHi siaxun a, Kopensiuil PO3NOAINY | (auocti U
BaHHs 8aHL oanHMLi © MKM b MKM
Use ) B MpAMOKYTHIKIA 0,05 mxkm 0,05 0 0,6 0,03
MnowuHHicTb
ONTUMHOT NNackoi|
NNacTuHn
Uss B MpAMOKYTHuUIA 0,075 mMkm 0,075 0 06 0,05
PoapinbHa 3gat-
HiCTb iHTepde-
PeHLinHOro
306paxeHHs
CymapHa cTaHAapTHa HeBU3IHaYeHICTb U, 0,06
Po3wmnpéna HesusHadeHicTe (k= 2), U 0,12

B.4.5.5 Mepwa imepayisi. lNoacHeHHA 6100xemy HegusHavyeHocmi

OueBunaHO, WO OCHOBHUM CKMaaHWKOM HEBU3HAYEHOCTI € po3ginbHa 3faTtHicTb abo AaHi 3 KapTUHKK.
Bigaxunu nAowmHHOCTI ONTUYHOT NRAacKoi NNACTUHU He AyXe BaXMMBi NOPIBHAHO 3 BNAUBOM PO3AinbHOT
3garHocTi. U ctaHoBuTb 12 % Bif, NNOWUHHOCTI BUMIpHOBanNbHUX HakoHeYHUKIB MmikpomeTpa MPE,, sika cTa-
HOBUTE 1 MKM.

B.4.5.6 BucHosok wodo nepwoi imepauif

Bumory wjoao HinboBoT HEBU3HAYEHOCTI BUKOHaHO. MakcumansHuid QonyCcTUMUIA BUMIpIOBaHWIA BIgXUN
BiA AOCKOHAarnol NNOWMWHHOCTI i Yac kaniGpyBaHHs cTaHOBUTD:

MPEw: -U =100 MkM~0,15 MkM =0,85 Mxm
(3a sumoramu ISO 14253-1 — OAQHOCTOPOHHA XapaKTepucTuka).,

Ans nepetsopeHHAa MPEg: Bumorn gna giameTpa 8 MM Taki, Ax suMory 4o giamerpa 30 mm, ave. y B.6.
B.4.6 pyza imepauisn
Hewmae noTtpebu B apyrin iTepayii.
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B.5 KanibpyBaHHs BUMipIoBasibHMX HAKOHEYHUKIB U040 NapanenbHOCTi

B.5.1 3asdarHa ma yinboea Hegau3HavYeHicmb

B.5.1.1 3asdanHA suMiprosarHs

3aBgaHHsA BUMIptOBaHHA NONsrae y BUMIpoBaHHI NapanenbHOCTi MK ABOMA BUMIPIHOBaNbHUMW HAKOHeM-
HUKaMu 3 giaMeTpoM 6 MM 30BHILLHIM MiKPOMETPOM.

B.5.1.2 L{inb08a HesusHadeHicms

LinboBa HeBu3HaYeHicTb cTaHoBuTb 0,30 MKM.

B.5.2 Mpunyun, Memod, memoduxka ii ymoea

B.5.2.1 MpuHyun sumipiogaHHs

OnTuvHa iHTepdepeHLis — 38ipeHHs 3 4BOMa napanenbHUMKU NnacTuHamu,

B.5.2.2 Memod sumipiosarHsa

— ONTUYHY NapanenbHy NNacTUHY PO3TALLOBYIOTh MiX BOMA BUMIPIOBaANbHUMMK HAKOHEYHUKaMN Ta
perynioTs NapanensHo 40 OAHOMO 3 HaKOHEYHUKIB.

— BusHavatoTb KinbKicTb iHTepdepeHUinHMX CMyr Ha [pYroMy HakOHEUHNUKY.

B.5.2.3 Memoduka eumiprogaHHs

— OnTuyHa napanensHa nrnacTvHa nputepra 4o NOBePXHi OAHOIo 3 BUMIPHOBANbHUX HAKOHEYHWKIB | pe-
rynioetbes, Wob 6yTy napanenbHoo 3aransHOMY HanpPAMKY NOBEPXHI HaKOHEYHNKA (CUMETPUYHE iHTepde-
peHLiiHe 306paxeHHs — Ans. pucyHok B.5 b)).

— MikpomeTp BUMIPHOE ONTUHHY NapanensHy NAacTuHy (aus. pucyHok B.5 a)), WwWo6 npusectn BuMmi-
proBanbHy cuny A0 NPUAHATHOrO PiBHA.

— KinbkicTb iHTephepeHUiiHUX CMyr COCTepIratoTb Ha 306paxeHHi Ha ApyroMy HakoHEeYHUKY (aus. pu-
cyHok B.5 ¢)).

— Biaxun Big napanenbHOCTi 064YUCNIoTb AK A0OYTOK KiNbKOCTIi CMYr i NONOBUHW QOBXUHU XBUMI
3aCTOCOBYBAHOMO MOHOXPOMATUYHOrO CBITNA.

B.5.2.4 Ymosu suMiptosaHHs

— TemnepaTypHi yMOBU HE BUKOPUCTOBYIOTb.

— OnTU4YHY NapanernsHy nnacTuHy Tpeba akniMaTu3oByBaTU NPOTArom npuHanmHi 1 rog.

B.5.3 IpagpivHe 306paxeHHsI 8UMIPIOBAHHSI
Oua. pucyHok B.5.

I :1 @ EREE
0-25 am
a) BumipiosarHA napanensHoCTi Mix b) 3o6paxkeHHsn Ha ¢) 306paxeHHA Ha
BUMIDIOBaINbHUMI HaKOHEYHNKaMK HaKoHeuHuKax HakoHeYHUKax

PucyHok B.5 — 3aBaaHHa BUMIpIOBaHHA

B.5.4 Nepenik i nosicHeHHA cknadHukie HesusHavYyeHocmi

€ Tp¥ OCHOBHI CKNaQHWKM HeBU3HAYEHOCTI Nif Yac kanibpyBaHHA BUMIPIOBANBHUX HAKOHEYHUKIB LLOAO
napanenismy (aus. Tabnuyio B.8):

a) NapanensHicTb ONTUYHOT NapanensHoT NNacTUHMK,

b) peryniosaHHs ONTUYHOT NapanenbHOi NNacTUHU 40 Nepuloro BUMiproBanbHOrO HAKOHEYHUKSE,

C) po3finbHa 34aTHICTb 34UUTYBaHHA KAapTUHKK iHTepdepeHUiiHoro 306paxeHHs Ha 4pYromMy BUMIpIO-
BanbHOMY HaKOHEMHWKY.

[lBa cknagHuKM HEBU3HAYEHOCTI, CNPUYMHEH] NNOWMHHICTIO ABOX NOBEPXOHb HA ONTUYHIA NapanenbHin
NAacTuHi, He MarTb BNNUBY, TOMY WO 3HAYEHHSA BiAXUNY MNOWUHHOCTI NOPIBHSHO 3 iHWWUMKU HOCIAMU
Uop AopiBHioE 0,03 MkM.
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Tabnuus B.8 — Ornag i komeHTapi ckNagHuKis HeBU3HAYEHOCTI KaniGpyBaHHA BUMIDIOBANbHUX HAKOHEHHWKIB
oA napanenbHocCTi

No3naxa
(Hn3bka DoknagHa Hassa .
po3ginLHa no3Haka CKNagHuka Komenrapi
3naTHICTS) HEBU3HAYEHOCTi
Usp MapaneneHicTs onTu4- | [iaMeTp onTuyHOT napanensHof NNACTUHU CTAHOBUTL 31 MM.
Hot napanensHoinnac- | 3acrocosaHa nnouwja Mae giameTp nuwe sig 6 MM 8o 8 MM
TuHu MPEsp
Uop PerysiosanHa 4o NpunyckaioTs, WO MakcumansHa noxubka peryniosaHHs
nepuwioro HakoHeuyHuka | craHosutb 0,5 ninil
Urr PosgineHa 3garHicrs PosginsHy 3gaTHicTs BU3HAYEHO RO oaHiel nikil
B.5.5 lMepwa imepayisn
B.5.5.1 lNepwa imepauia. SanucyeanHs U obuucniosanHs cknadHUKie Heau3HadyeHocmi
Usp — NapasnensHicTL ONTUYHOI NapanenbHOT NNAacTUHK OuiHtioBaHHA 3a TUNIOM B

TouHe 3HaveHHs MPEgp Lie He BcTaHoeneHo. Moro yCTaHOBNEHHN — Le oaHe i3 3asaaHb GloaxeTy
HesuaHaderocTi. Cnodatky MPEg: ycTranogntowoTs Ao 0,05 Mxm ans nnowi 3 giametpoM 8 MM y cepepuHi
nosepxHi. [paHn4He 3Ha4YEeHHN CTaHOBUTD!

asp= 0,1 MKM.
[punyckaloTs MPAMOKYTHWUA poanogin (b = 0,6):
Usp= 0,1 mkm * 0,6 = 0,06 MKM.
Uop — PErynioBaHHsA Nepuworo HaKoHe4YHuKa OuiHloBaHHsA 3a TUNOM B
NpunyckatoTs, WO AOBXUHA XBUNI CBITNA AopiBHIOE 0,6 MKM.
MakcumanbHa noxubka perynioasanHs 0,5 niHil ctaHosuTs 0,15 MKM:
aop= 0,15 MKM.
MpunyckaoTb NPAMOKYTHUIA po3noain (b = 0,6):
Uop= 0,15 mMkm - 0,6 = 0,09 Mkm.
Upp — PO3AINLHA 30aTHICTL HA APYTOMY HAKOHEUHUKY OuintoBanHsa 3a Tunom B
MNpunyckaioThb, WO KOBXUHA XBUANI cBITNA fgopiBHioe 0,6 MKM.

MpunyckaoTb, Wo po3ainbHa 3gaTHICTb OAHIEH0 NiKiclo | AopisHioe 0,3 MKM.
CknagHWK HeBU3HAYEHOCTi Urg CTAHOBUTD!

Urr ._._‘21.0,5 =°_’37Mm.o,6 =0,08 MkM.

B.5.5.2 [Tlepwa imepauyisn. Kopensauist Mix cknadHukamu HegusHa4eHocmj
BuaHaueHo, WO MK CKTaaHUKaMU HeBU3HaAYEeHOCTI Kopensauil Hemae.,

B.5.5.3 MMepwa imepauia. CymapHa ma po3wupeHa HeguaHayeHocmi
U= \]Uép +U%P+U§R .

3Ha4eHHs 3 B.5.5.1:

Uc= \/(0.062 +0,092 +0,092) MkM? =0,14 MKM.

PoswmpeHa HeBU3HaYEHICTb (KoedilieHT oxonneHHs k = 2) CTaHOBUTS!
U=0,14 Mmxm - 2 = 0,28 MKM.

B.5.5.4 3sedeHns brodxemy HesusHayerocmi. MNepwa imepauis
[Ous. Tabnuu B.9.
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Tabnuun B.9 — 3sefeHHs G10axeTy HeBusHaYeHOCTI (Nepwa iTepauin). KaniGpysaHHs BUMIPIOBaNbHUX HaKOHeY-
HUKIB Lj0a0 NapanensHocTi

T W . - Koedidi CknagHux
Hasa wn Tun Klnbl.(lCTb M pam.aquuu Biaxun rgauuuuwu Koediujent Oed)ILUfmT HeBUIHE-
cKnagHMka OUMIO- | posnoginy | BuMipio- a’, nnveH Biaxuna, | yopenayit | POSMOAIY | yeuocrti u,,,
BaHHA BaHb 0AUHULI MKM b MKM
Usp B MpaMokyTHUA 0,1 MM 0,1 0 06 0,06
MapanenbHicTb
onTu4HOT napa-
nenbHof nnac-
TUHU
Uoe B MpamokyTHuiA 0,15 MKkMm 0,15 0 0,6 0,09
PeryniosaHHa
nepLLoro Hako-
HeyHuka
Urr B MpAMoxyTHUMiA 0,15 MKkM 0,15 0 06 0,09
PosainbHa 3par-
HiCTb Ha gpyromy
HaKOHEUHUKY
CymapHa CTaHAapTHa HEBU3HAYEHICTD y, 0,14
Po3swupeHa HesuaHadeHicTs (k= 2), U 0,28

B.5.5.5 Tepwa imepauis. O6z0sopeHHs 6r0dxemy Heeu3Ha4eHOCMI
3 6roaXeTy HeBU3HAYEHOCTI BUQHO, WO OCHOBHUMM CKNaaHUKaMUK € po3ginbHa 34aTHICTb/34UTYBaHHSA
AaHuX Ha BOX HakoHeuHukax, ONTWiHa nnacka NNacTUHa Malibke He Mac Brnuay.

B.5.5.6 BucHoeok wodo nepwoi imepauir
Bumory Wwofo Uinbosol HeBU3HaYeHOCTI BUKOHaHO. MaKcumansHUi JOonyCTUMUIA BUMIpIOBaHUA BiAXWN
BiA 4OCKOHANOT napanenbHOCTi Mig Yac kaniGpysaHHA CTAHOBUTL:

MPEw> -U =200 MKkM—0,30 MkM =17 MKM
(3a BUMoramu ISO 14253-1 — 04HOCTOPOHHA XapaKTepucTHKa).

Ansa nepetsopeHHa MPEge BuMoru go giametpa 8 MM Taki, Ak Bumoru go giamertpa 30 mm, aus. B.6.

B.5.6 [pyaa imepayin
Hemae noTtpebu B apyritt itepauii.

B.6 Bumorn go erasnonis
HAani suknageHo BUMOrM 40 €TanoHi., AKi 3aCTOCOBYHOTb ANA kaniGpysaHHA MikpomeTpa. Bumory fo
kanibpysaHHa BUBOARTL 3 GloAXeTIB HeBMaHaYeHOCTI, nokasaxux y B.3, B4 i-B.5.

B.6.1 KiHyesi mipu (avs. npuknag y B.3)

BukopucTaHHs kiHuesux Mip 2-ro pospsay (AuB. 1SO 3650), suroTosnenux 3i ctani (abo kepamikn)
3 TemnepatypHUM koedilieHTOM NiHIiHOro poswmperHs o B 30Hi o = 1,1 MkM/(100 MM °C), 3aCTOCOBYIOTb
y nopaxux sulLle Glogxetax HeBu3HayeHocTi. [ani Ue 3acTocoByOTb AN OAUHAPHUX KIHLEBUX MiIp Y KOXHiiA
TOYLI BUMIPIOBAHHA ONS YHUKHEHHS BNnWBY 3a3opa Mix ABoMa 4i GinbLUOIO KINbKICTIO KIHLUEBUX Mip.

3MiHa po3pagy KiHUeBol Mipy 3 Apyroro Ha nepLuvin 3MeHW1Tb Uz Bia 1,0 MkM 40 0,8 MKM | 3MEHLINTb
MPEw. 8ia 2,0 MM 80 1,6 mkm. Lie smenwenns MPE,, Ha 0,4 MKM He MOXHa BukopucTosyeaty, 60 BoHO
MeHLUe, HiX PO3AINbHA 3AaTHICTL MikpomeTpa (1 MKM). Lie SMEHLLEHHA HacTiNbKu Mane, WO BOHO He BNW-
Bac Ha NPaKTUYHi BUMIPIOBAHHSA Ta Ha TXHIO HeBU3HAYeHICTb.

Y Tabnuui B.10 nopisHIOOTL ABa pospsan KiHUEBWX Mip 32 04HAKOBUX YMOB kaniGpysaHHs. B ycix Ho-
TUPLOX BUNAAKAX BUKOPUCTOBYIOTb HEBU3HAYEHICTb Y MaKCUManbHIN ToMLI Aiana3oHy BuMipioBaxHs. Bnnus
3acTocysaHHs KIHLUEBMX Mip MepLIoro po3psiay B YCiX BUNagKax He3Ha4YHWiA.

BucHoOBKM LLOAO KIHLEBUX MiIP: 33 yMOB KaniGpyeaHHs BUKOPUCTOBYHOTb KiHLEBI Mipu Apyroro pospsay,
BUrOTOBNEHI 3i CTani Yn kepamiky, i Wi kiHuesi Mipu kaniGpyrTb 3riAHO 3 BUMOramu [o ApYroro pospsay.

Npumirka. 3acrocysaHHs KIHUEBUX MIP APYroro po3pAay i KaniGpyBaHHs 3rigHo 3 BUMOraMi 40 APYroro PO3psAY MEHLLUTL BapTicTs poGiT.
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Tabnuua B.10 — 3sipeHHs HEBU3HA4eHOCT BUMIpIOBaHHA NoxnBky nokasy Ans KanibpysaHHA 30BHILWLHLOro Mikpo-
MeTpa, BUKOPUCTOBYIOHM KiHLEBI MipY NEPLIOro i ApYroro po3psaais

Lianazon : .
BUMIDIOBaHHS, MM Poapsa CKNaaHuUK HeBUIHAYEHOCTI, MKM HesuanaueHocTi, MkM
KiHuesof
mipu 3MeHLLeHHs PizHuys mix
Big Ao 1SO 3650 Ust. Urr Urp Ura e U MPEu, 1-M i 2-M po3-
2-U pRaamu
2 0,34 0,50 1,00 2,00
0 25 0,29 0,20 0,14 04
1 0,17 0,40 0,80 1,60
2 046 0,78 1,66 3,12
25 50 0,40 0,40 0,28 04
1 0,23 0867 1,34 2,68
2 0,57 1,05 2,10 4,20
50 75 0,50 0,60 0,42 - 0,5
1 0,28 0,93 1,86 3,72
2 0,69 1,34 2,64 3,28
75 100 0,60 0,80 0,56 0,5
1 0,35 1,20 1.40 2,80

B.6.2 OnmuvyHi nnacki nnacmuxu (oye. Npuknag y B.4)

Ons kanibpysaxHs MikpomeTpa WoAo NIMOLMHHOCTI BUMIpIOBanbHNX HAKOHEYHNKIB BUKOPUCTOBYIOTh
nvwe nnouyy 3 giameTpom Big 6 Mm 40 8 MM Ha 3araneHin noeepxwi 3 giameTpom 31 mm. AnA giamerpa 8 mm
NoTpiSeH MakcuManbHuii BiGXun nnowwmHHocTi 0,05 Mkm. )

Y pasi BukoHaHHa uiel nepeAyMoBu ONTUYHA NNacKka NnacTuHa Mae nuiie HeaHayHwin BnNNWs Ha
CyMapHy HesuaHadeHicTb. AkOu onTuyHa Nnacka nnactuxa 6yna ifeansHoto, TO HEeBU3HAYEHICTb 3MEeHLUN-
nacst 6 sig U= 0,12 mxm go U = 0,10 mkm. AxBu sHaueHHs MPE nnowmrHHOCTI ONTHYHOT NAACKOT NAACTUHN
Byno 3binblere Ha 50 %, To ToAl HeBU3HAYEHICTb 3MiHunacs 6 eig U = 0,12 mkm go U = 0,13 Mkm.

MoHa npunycTuTH, Wo noxubka hopmMu NCBEPXHI ONTUYHOT NNAacKol NNacTUHK € cdepudHicTs. Lie 3a-
ranbHui BUG TUNY BIgXUY, AKKMA CNPUUKHEHO BUPOSHUYMM NPOUECOM (MEXaHIMHUM NPUTUPaHHAM). AKuwo
chopma chepuyHa, To Bigxun dhopmn ans nNosepxHi 3 giameTpom Big 6 MM o 8 mm ctaHoBUTb 0,05 MKM, WO
AopiBHIOE BigXuUNy NNOWMHHOCTI 1,25 MkM Ars nosepxHi 3 giameTpom 30 Mm. Bigxun dopmu 1,25 mkm moxe
sumiptoBaTh GinbLiicTs npoMucnosux hipMm, | Ans UBOTO He NOTPIGHO 3BepTaTUCA A0 30BHIWLHLOT KaniGpy-
pansrol nabopatopi.

BUCHOBKM LWOAO ONTUYHUX MIOWMNH;

— Akwo oguni Gik onTUYHOT NapanenbHol NNacTUHK 3 AiaMeTpoM 31 MM BUKOPUCTOBYIOTE SIK ONTUYHY
nnacky NNacTuHy, TO MOXHa NepesipuTy NNOWMHHICTL NAowi 8 MM BHYTPILIHIM KaniGpyBaHHAM Yy npoMuc-
NOBIA KoMNaHiT.

Mpumirka, Chepuuna popma nosepxoHs Mox@ Gyt 8uauMolo Ha iHTepdepeHUinHoMy 306pa)eHHi, KONY BCTAHOBMIOKTL ABI ONTUHHI
noBepxHi OAHA Ha O HY.

— OnTuYHi NapanentHi NNacTUHK, AKi 4acTo € y NPogaxy, 3a3BnMYail MaloTb MakKCUManbLHUA Bigxvn
nnowmHrocTi 0,1 MM gns giameTtpa 30 MM, Akilo npunycTuTy chepuvry dopMmy, TO Le o3Hadqae, wo ui
noeepxxi B 5—10 paszie kpauyi, HiX HeoBXiAHO, BpaxoByiouX 3a3HaveHi BuLie Bumoru.

B.6.3 OnmuyHo napanensHi noeepxHi (Ans. npuknag y B.5)

Ons xaniGpyBaHHA MIKpOMETpPa WOAC NapanensHOCTi BUMIPIOBANbHUX HAKOHEYHUKIB BUKOPUCTOBYIOTb
nuuie Nnouly 3 agiaMeTpom Bif 6 MM A0 8 MM Ha 3aranbHilt nosepxHi giameTpom 31 mMm. Bumoroio aons aia-
MeTpa 8 MM & MakcUManbHWi Bigxun Big napanensHocTi 0,10 Mxm.

FAKLIO BMKOHYIOTL U0 nepeayMosy, TO ONTUYHO NapanenbHa NNacTHa Mae He3HaqYHui BNAUB Ha Cy-
MapHy HeBU3Ha4eHICTb. AkGY ONTUYHO NapanenbHa nnacTvHa Gyna ineansHO! hopMU, TO HEBU3HAYEHICTD
Syna 6 ameHwena Big U = 0,28 mxm go U = 0,25 mkm. Akbu 3HaveHHs MPE napanensHoOCTi onTu4HO! napa-
nenbHoi nnacTuHn 3binblunnocs Ha 50 %, To HeBU3HaYeRICTb sMinunaca 6 sig U = 0,30 mkm go U = 0,34 mxm.

AKLLO NPUNYCTATK, O ONTUYHI NapanensHi NacTUHK NNACK Y cPepuyHi 3 MaKCUManbHUM BiAXUNOM
nnoimHHocTi 0,1 MKM Ha nosepxHi 3 piameTpom 30 MM, To Bigxun napanensHocTi 0,1 MKM Ha NoBepxHi 3 Jia-
meTpom 8 mm Byae gopisHioratit 0,4 MKM Ha NoBepxHi 3 AiameTpom 30 mm. 3assuyal NPONOHYIOTH BiAXUN
0,4 Mxm Ha nosepxHi 3 giameTpom 30 M.
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BUCHOBOK LLOAO ONTUYKKX NapanensHux NNacTuH:

— Bnnus onTUYHUX napanenbHUX NNacTuH, Ak € y npoaaxy, Ha kanibpysBaxHHA MikpomeTpa Wwoao
napanensHOCTi BUMIpOBanbHUX HAKOHEYHUKIB HACTINLKKU Manuid, Wwo 3GinblweHHA 3HaveHHs MPE Big 50 %
20 100 % He Gyne BnnNuBaT Ha BU3HAYEHHS TOYHOCTI MikpomeTpa.

— 3HaveHHa MPE ans napanenbHocTi ONTUYHKUX NapanenbHUX NNacTUH HACTINbKY Benuke, Wo Hemae
norpebu kaniGpysaTu MikpOMETpPU 32 Mexamu MigNPUEMCTBa B akpeauToBaHin naboparopii.

B.7 BukopucTaHHA eTanioHa NOpiBHAHHA AK [OAATKOBOro 3acoby kaniGpysaHHs

Ha Bupo6HuuTBi 3a381Yait 3acTOCOBY T €TaNoHW NOPIBHAHHSA (AuB. 3MiHeHy PUMA-giarpamy Ha pu-
CyHKy B.6). Togi onepaTop MalWWHHIMM iHCTPYMEHTOM MOXE NEPEBIPATU ! IHOAI KOpUryBaTh yCTaHOBNEHHS
3acobiB BUMiplOBanNbHOT TEXHiKW. ETanoHu nopisHAHHA NOTPIGHI ANA 3acobiB BUMIpIOBaNbHOT TEXHIKW, Npo-
MUCII0BI JONYCKM SIKMX 3MIHIOTLCS Yepes JoBruii nepiog Yacy.

LLio6 Bifo6pasuTu BNNMB eTanoHa NopiBHAHHA HA GiopKeT HeBU3HAUeHOCTI, BUKOPUCTOBYIOTh i Bigno-
BiAHO 3MIiHIOOTL NpUKNag 3 MikpomeTpom (aus. B.2). MNoTpiGHO NnokasaTty, Sk eTanoH NOPIBHAHHA BUganse,
3MiHIOE | fogae cknagHuku HeBu3Ha4veHocTi (nosHadeHi ** B Tabnuui B.11) y noyatkosomy Grogxeri Hesu-
3HauyeHocTi (Npuknag nogaxo y B.2), ocHoBaHoMy nuie Ha kanibpysaHHi MikpomeTpa. Hosuia GrogxeT
HeBu3HayeHocTi Byae sigobpaxaTy, Sk eTanoH NOPIBHAHHA NOKPALLMB CUTYaUio, TOGTO 3MeHLUUB HeBU3Ha-
YeHiCTb BUMIpIOBAHHA B 3aBOACHKUX YMOBaAX.

Y ubomy pasi eTanoH NOPIBHAHHA Mir 61 Gy Ty KiHLEBOK MipOK 3aBAOBXKKM 25 MM. Takum YuHOM, Byno
6 pauioHansHo 3acTocyBatu UucpoBUA MIKPOMETP, TOMY O KOro nerule BCTaHOBUTU, BUKOPUCTOBYKOUM
KiHUeBy Mipy. 3 uiel onopHoT Touku (25 MM) BUMipIOIOTL AiameTpu Bana. MpunyckaioTb, WO 3MiHa giameTpis
Banie CTaHOBUTL MeHLWe HiX £ 0,2 MM Ha 25 MM.

KaniGpysaHHa mikpomeTpa BCe e noTpiGHe. MeToauky kaniGpysaHHa Tpe6a BQOCKOHaMOBATH i, Kpim
TOro, BOHa Mae oxonnwsaTn BNNUB HEBENUKMX Bigxunis Big BuMipoBanbHol To4kK, TO6TO 25 MMm. Hosui
MPEy..cn HEe moxe ByTu MeHLe HDKX 3 MKM, WO fae pisHMUI0 NOKa3siB 1 MKM Ha KOPOTKUX BiACTaHAX (nig wac
kanibpysaHHs i 3a 3Ha4YEHHA A ycn 1,5 MKM).

YHacninok yCcTaHOBNEHHA ONOPHOT TO4KM (25 MM) Ha 33BOAI B HECIPUATNIUBUX YMOBAX 30BHILLHLOrO
cepeaoBULYa 3'ABNSAETHCH HOBUN CKNAAHNK HEBU3HAYEHOCTI. [onycTUMO, WO PisHULR TemnepaTtyp Mix eTa-
NOHOM NOPIBHAHHSA | MIKPOMETPOM MeHLe HiX 3 °C. Takum YUHOM, HOBUM CKNAQHWK Ur.cy CTAHOBUTD 0,6 MKM.

Tabnuus B.11 — 3segeHHA BiokeTy HeBU3HA4YeHOCTI (NepLua iTepauis). BumiplosaxHs ABOX TOHOK giaMmeTpa 25 MM,
3acTOCOBYIOHM TANOH NOPIBHAHHA (KiHLEBa Mipa 3a8A08BXKH 25 MM) SIK OMOPHY TOYKY

. . . K - CkragHuk
Ha3sa T‘Mn T™n Kinb!(ICTb I'paurmuuﬁ Bigdxun l'p.aumuuu KoedpivieHT oecpu.u'em' HeBU3Ha-
CKNaAHUKa OujiHIo- posnoainy BUMipio- a*, snnweHi Biaxun a, xopenswt | PO3MOAINY | (ooeriy,,

BaHHA BaHb oanHA MKM b MKM
UmL-cH B MpsmokyTHUA 1,5 MKM 1,5 o] 0,6 0,87
Moxwbka nokasy
MikpoMeTpa**
Uye B Maycca 1,0 MxMm 1,0 0 0.5 0,50
MixpomeTp —
NNOWWHHICTL 1
Une B laycca 1,0 MKM 1.0 0 0.5 0,50
MikpomeTp —
NIOWMNHHICTL 2
Unp B laycca 2,0 MkM 2,0 0 0.5 1,00
MikpomeTp —
napanensHicTs
Ugr A 15 0 1,20
36ixHicTs
Unp.cH A 15 0 0,40
OnopHa Touka**
Uri.cH B U-nogibHui 3,0°C 0.85 0 0,7 0,60
PizHnus Temne-
paTyptt
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KiHeus Tabnuui B.11

; . - CknagHuk
Hassa Tym Tvn Klnb!(ICTb MpanwyinHmni Bigxun [paHuuHWA KoedpivieHT Koe¢lw§m HeBM3HA-
CKNagHMKa OWIHIO- | na3noainy BuMipio- &’ BnaveHi sigxun a, kopensuii | PO3MOAINY | yeyoeri ug,
BaHHA BaHb oanHuui MKM b MKM
Uro B U-noai6Hui 10°C 2,8 0 0,7 1,96
Pisnuus
TeMmneparyp
Ura B U-nogiGxuit 15°C 04 0 07 0,28
Temneparypa o= 1,1
Uwe B MpsMoKkyTHUA 3,0 0 0,6 1,80
Moxubka
cdopmu poboro-
ro 3paska
CymapHa cTaHAapTHa HeBU3HAYEHICTb U, 3,37
PoswupeHa Hesu3aHaveHicTb (k = 2), U 6,74

CknapHuk, CNpUMMHEHUIA BIAMIHHICTIO HYNA MiX TpbOMa onepaTopamu, 3HUKHE, ane aMiHnTb iHWniA
CKNaaHuK, 3yMOBReHWi yCTaHoBNEHHAM 34MTYBaHHA, TeopeTudHo Lielt CKNaaHnK Une.ch HE MOXe BYTI MeH-
we Hix 0,29 Mxm. EkcnepumeHTanbHO BiH cTaHoBUTUME NpubnusHo 0,4 MKM y 3aBOACHKMX yMoBaX.

Yei iHwWi cknagHUKK HEBU3HAYEHOCTI HE 3MIHIOOTLCS, | HA HUX HE BMIUBAE 3aCTOCYBaHHA eTanoHa

NOPIBHAHHA,

Hosuit GioaxeT HeBU3HAYEHOCTI ANA 3aCTOCYBaHHA eTanoHa NOPIBHAHHA 3anucaHo B Tabnuui B.11.
Ak BuaHo 3 Tabnuui B.11, kopurysaHHa HeBU3HAYEHOCTI BUMIPIOBAHHSA He AYXe Bernuke B UbOMY pasi.
3MmeHweHHs Big U = 7,58 mkm (Hanpuknag, B.2) ao Ugy = 6,74 MKM npu3seae A0 3aranbHOro 3MeHWeHHs
Ha 0,84 mkm abo 11 % sig novatkosoro U. [HWI amiHK nig Yyac BuMiploBaHHs MalwoTb Habarato Ginblinii
BMIMB HA HeBU3HAYEHICTb BUMIPIOBAHHS, HiX 3aCTOCYBaHHA eTanoHa NOPIBHAHHS.
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BOOATOK C
(nosiakosni)

NPUKNAL BIODKETIB HEBUSHAYEHOCTI
BUMIPIOBAHHA OKPYTTIOCTI

YBATA! BapTo 3a3Ha4uTy, U0 HaBeAEHUA HUXYe npuKNag incTpye Tinbkn metog PUMA. Bin
oXonntoe nuuie Hocil HeBU3HA4eHOCTi, 3HauyWi y HaBegeHNX BUNaaKax. [inA pisHMX 3Ha4eHb UiNnbo-
BUX HeBU3HA4YeHOCTEeN i 3aCTOCYBaHb IHAUYIUMU MOXYTL ByTH iHWi HOCTi HeBU3HaveHOCTI.

C.1 3aBaaHHA Ta LinboBa HeBU3HAYEHICTL

C.1.1 3aedaHHA suMiprogaHHA
3aBgaHHa BUMIpIOBAHHSA NONArae y BUMIPIOBaHHI OKPYrNOCTI 3asemMneHoro sana 3 giametpom 50 mm
i AOBXUHOK 100 MM 3 OUiKyBaHUM 3HAYEHHAM BiAXUNY Bifi OKPYINOCTi 4 MKM.

C.1.2 linbosa Heeu3zHayeHicmb
LlinboBa HeBuanadeHicTb popisHioe 0,20 Mkm.

C.2 Mpuxuun, MeToA, METOAKKA K YMOBaA

C.2.1 lMpunyun eumiproaaHHs
MexaHiyHuiA KOHTaKT — 3BIPAHHA 3 XapaKTepucTUKOIO OKPYrNoCTi.

C.2.2 Memod eumiprosarus
MawwvHa gna BUMIpoBaHHA OKPYrnocTi 3 06epToBUM CTonoM. BumipioBaHHA 3MiHN pagiyca BigHOCHO
LUeHTpa Kpyra 3 HaliMeHwWwoto nnoweio (LSC).

LSC — meToa HaliMeHIINX KBaapaTis.

— Po6ouunit 3pa3ck poamillyioTb Ha oGepTosomy CTofi.

— PoBouyuii 3pa3ok LIeHTPYIOT | BUPIBHIOIOTb BIAHOCHO oci o6epTaHHs.

— Pesynstat BUMipOBaHHA 064MCHIOTL 3a OQHUM BUMIpIOBaHHAM (06epToM cTona) 3a 4ONOMOro
nporpamHoro sabeaneyeHHs 3acoby BUMIpIOBaNbHOT TEXHIKM.

C.2.4 Ymoeu sumiproganus

— Maluuna ans sumipioBaHHSA OKPYrnocTi BigkaniGposaHa i dyHKUioHYe BigNOBIAHO A0 Ti TeXHIYHUX BU-
Mmor (gus. Tabnuyo C.1).

— Temnepatypy KOHTPONIOKOTh A0 TAKOTO CTYNEHs, AK 3a3Ha4eHo B MeToanui.

— OnepaTop kBanidikoBaHUA i 03HANOMMNEHUA i3 3aCTOCYBaHHAM MaLLWHW ANS BUMIPIOBAHHA OKPYr-
nocri.

— Yci yCcTaHOBNEHHA MaLLUVHW As BUMIPIOBaHHA OKPYrNIOCTi NpasusbHi i BiANOBIAAOTL NPU3HA4EHOCTI.

— Po6ouuit 3pa3ok BiaLeHTPOBaHO BiAHOCHO oci 06epTaHHs 3 BiAXWNOM (Ha BUCOTI BUMIpHOBaHHA Hag
CTONoM) MeHue 33 20 MKM.

— PoBouwit 3acib sinyeHTpoBaHO BiAHOCHO OCi o6epTaHHA kpalle, HiX 10 mkM/100 mm.

C.3 MNpadhiuxe 306paxeHHs BUMipIOBaHHA
Ous. pucyHok C.1.

* Poa6ixuicTs ocent o6epTaHHs Ta pofioqoro 3paska
® HenpaBusbHe LEHTPYBaHHS.
° BUCOTa BUMIPIOBaHHA

Il ‘ Bich 0B6epTaHHs.

Pucytok C.1 — 3asanaHHs BumiptoBasHs
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C.4 Nepenik i TOACHeHHA WOA0 HOCIIB HeBM3HaYeHOCTi
[us. Tabnuuio C.1.
Ta6nuua C.1 — Ornag cknagHuKiB HEBU3HAYEHOCTI Y BUMIPIOBAHHSX OKPYINOCTi | KOMEHTaPpI LOA0 HUX

Nosnaka Mosnaka
(Hu3bKa (avcoka Hassa . )
po3ainsHa po3ginbHa cKnagHwka KomenTapi (nonepeaHi)
3AaTHiCTb) anamic'n,) HeBu3HaYeHoCT!
Un ' . Wiym LLym (enekTpU4HWIA | MexaHivHWiA) 3a3Buyait BUMIpIOKOTL 3a Me-
TOQVKOI KaniGpysaHHS
Ui CymapHa noxubka CymapHy noxubky no3uvyiloBaHHA MOAYNIB 3a3BuHail BUMIPIIOTb
NO3ULII0BAHHA MOAYNIB | 33 MeTOaUKOK KanibpyBarHsa
Ur 36ixHicTe 36ixHoCTi 8UMIPIOIOTD NiA Yac kRaniGpyBaHHA eTanoHis
Us Moxubka wnuHgens PagianbHy noxubky wnuHAeNs KaniGpyioTs, 3acToCoBYlOUM ETa-
NOH 3i chepudHoo nosepxHew. 3acid BUMIPIBaNEHOT TeXHiKY
NpuriMaioThb, AKWO Noxubka WwnuHAens (BUMIpsSHa AK OKPYraicTb)
MeHLue Hix MPE;g = 0,1 mkm + 0,001 Mkm/mMm
Um Moxu6ka 36inbweHHs | 36inbwenHs kanibpyloTs, 3acTocosytoum BiGpoeranoH. 3acif
BMMIPIOBANBHOT TEXHIKY NPUAMAINTB, AKLWIC Noxubka 36iNsWeHH:
MeHuWe Hix 4 %
Uce LleHTpyBaHHs poboyoro| LieHTpyBaHHs poBo4oro 3apaska BigHOCHO oci 06epTaxHsa Ha Bu-
3paska coTi BuMiplosaHHA h kpawle 3a 20 Mkm
UaL BupisHioBaHHA poBo4o-{ BupisHioBaHHA oci po6oyoro 3paska BigHOCHO oci obepTaHHs
ro spaska kpaue Hix 10 Mkm/100 MM
C.5 Mepuwa irepauis
C.5.1 lepwa imepayin. 3anucyearHs i 064ucOeaHHA cCKadHuKie Heeu3HaveHocMi
Uy — WyM OuiHioBaHHA 3a TUNOM A

EkcnepumeHTOM KepyrTb NOCTIAHO, W00 BU3HAUNTU piBeHb WYMY (ENeKTPUIHUIA | MexaHiuyHui) y na-
Goparopil, ik nokasye BUMiptoBanbHUA npunag. BigokpeMneHuit Bia noxubku WnNUHAENN WyM 3assuyai
CTBOPIOE aMANITYAY BiA nika Ao nika npubnuaxo 0,05 mkm. MpunyckatoTs, WO Ua noxubka s3aemogie 3 no-
X1GKkolo enemMeHTa BiANOBIAHO [0 HOpManbHoro posnoginy. o6 3anobirrn HegooUHIOBAHHIO LibOTO ckNag-
HWKa HeBW3Ha4eHoCTi, aMnniTyay BiA Mika 40 nika o64MCIoTb 3 TOUHICTIO Ao £ 2 €.

Lie aae Hocit HeBU3HAYEHOCTI:

un = 39?4—'“@ =0,013 mMkm.

Uc — CyMapHa noxmuoka nosuliloBaHHA moaynis OuixHtoBaHHa 3a TMnom B

ExkcnepuMeHTH nokasanu, o cyMmapHa noxutka nosuuiloBaHHA MOZYNIB MeHLwe HiX ac = 0,05 mkm.
CymapHa noxubka nosuuitoBaHHss MOAYNIB B3aeMogie 3 NOXMOKOO enemMeHTa Tak, Wwo BoHa yacto Bysae
Ayxe cTporoto. Tomy Ansa MogemoBaHHA B3aemogii 6yno subparo U-noaibHuit posnogin.

Lie aae Hocit HeBuaHaveHicTi (b =0,7):

Uic = 0,05 mxm - 0,7 = 0,035 mxm.

Ur — 30iXHiCcTBb OuixioBaHHA 3a TMNOM A
Byno nposegeHo gocniaxeHHs 36iXKHOCTI, | BOHO nokasano 3HavyeHHs 36iKHOCTI 8o, ke CTaHOBUTL
0,1 mxM. Mpunyckaum HOpManbHUA PO3N0AIN, Ue Aac HOCIA HEBN3HAYEHOCTI:

Ur =9‘-1—6"—"5"'-I =0,017 MKM.

us — noxubka wnuHaens OuiHoBaHHs 3a TMNOM B
BignosiaHo Ao TexHiYHUX BUMOr noxubka wnuHaens (BUMIPRHA AK OKPYIMICTL) MeHLUe Hix

MPE;s =0,1 Mmkm+0,001 mkm/mm
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Haz BUMIpOBanNbHUM CTONOM. BUMIpIOBaHHS BUKOHYIOTE HA BUCOTI 25 MM Haj CTOMOM, WO Aae B pesynsTari
MaKCUManbHy rpaHu4Hy noxubky as = 0,125 mkm.

3aasuyait npunyckaloTe, Wo ua noxubka craHosuts 95 % (20) Big po3nodiny noxubku vepes Te, Wo il
BUMIpIOIOTb, BUKOPUCTOBYI04M (DiNLTP HU3bkMX YacToT (1—15 BiGpauit Ha ogHe o6epranHf). Kpim Toro,
npunycKaThb, WO LA noxubka B3aeMogaie 3 noxubkol enemeHTa BignoBigHO A0 HOPMarbHOro po3noginy.

Lie nae Hocin HesuaHavenocTi (b = 0,5):

s = 0,125 Mmkm - 0,5 = 0,063 MKM.

Uy — noxmbka 36inbweHHA OuiHtoBaHHA 3a THNOM B
MNoxuGka 36inbLueHHA Mac 6yTU B MeXax MPE jgn.uens = £ 4 % BignoBiaHO a0 kaniGpysaHHs 3 BiGpO-
eTanoHoM. BumiptoBaHa OKpYrniCTb e1eMeHTa CTaHOBUTL NpUGNM3HO 4 MKM. MpaHWu4Ha noxubka:

au=4 MM - 0,04 = 0,16 MKMm.

Ans noxvbku 36inblueHHA (b = 0,6) NpunyckaloTb NPSMOKYTHUIA po3noain. Lie aae Hocii HeuaHave-
HOCTi:

upn= 0,16 mkm - 0,6 = 0,096 MKMm.

Uce — UEHTPYBaHHA poGoyoro 3paska OuivoBaHHsA 3a Tunom B
LlenTpyBaHHsa oci po6ovoro apaska BigHOCHO oci o6epTaHHs Ha BUCOTI BUMIPIOBAHHA h Kpalie HiX
20 mkm. Le gae makcumanbHy noxuoky:

8ce < 0,001 MKM.
Y pesynbTaTi Uboro 04epXytoTb CKNaaHUK HEBU3HAYEHOCTI:
Uce ~ 0 MKM.

U, — BMpPIBHIOBaHHA po6oUOro apaika OuivtoBaHHs 3a TUNom B

BupisHioBaHHA oci pobo4oro 3paska BigHocHO oci oBepTaHHs kpatye Hbk 10 mkm/100 mm. Lie gae B pe-
3yneTaTi MakcumanbHy noxubky:

8,.< 0,001 mkm.
Y pesynsTarti UbOro 0AepXy10Tb CKNAAHUK HEBU3HAYEHOCTI:
U = 0 MKM.

C.5.2 Nepwa imepayis. Kopenayia Mix cxnadHukaMu HegusHa4eHocmi
YcTaHoBNEHO, Lo MiXK CKNaAHMKaMN HEBU3HAYEHOCTI KopenAauil Hemae.

C.5.3 Nepwa imezpayis. CymapHa ma poswupeHa Hegu3zHa4yeHocmi
Konu Hemae kopensauii MiX cknagHukamu, To CymapHa cTaHg4apTHa HEBU3HAYEHICTb CTaHOBUTD:

_ 7.3
U= \/Uw +Uie + Uik + Ul + U FUGe +UAL-

3HayeHHs 3 C.5.1:

uc=\/(0.0132 +0,035% +0,0172 +0,0632 +0,0962 + 02+ 0?) mxkm? = 0,122 mkm.
PoslumpeHa HeBU3HaYEHICTb:

U=u, k=0,122 mkm - 2 = 0,244 MKM.

C.5.4 3aedentsn 6ro0xemy HesusHaveHocmi. [Tepwa imepayis
Ous. Tabnuuw C.2.
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Tabnuusa C.2 — 3BeaeHHs GloQKeTy HeBU3HaYeHOCTI (neplia iTepauin). BumiptoBanHs HeBusHaueHoCT

: . . . - CknagHuk
HasBa Oﬁ:n Tun Ig:;'.:"gb P amf qﬂu:bz.:ian rp,a””w"” KoediuieHT K%ify;:” Hesu3Ha-
CKnagHWKa BL;HE'-:;- posnoaisy aa:b g a . B:H“ y BiRXWA &, kopensuit | P bA Y | uewocri uy,
A 8] MKM MKM

U A >10 (o] 0,013
Wym
Ug B U-nopitHuit 0,05 Mkm 0,05 0 0,7 0,035
CymapHa
noxubka no3uuli-
10BaHHA Moaynis
U A >10 0 0,017
36ixHicTs
Us B laycca 0,125 mxm 0,125 0] 0,5 0,063
Moxubka
WiNWHZgensA
Uns B MpAMOKYTHUA 4% 0,160 0 0,6 0,096
Moxubka
36inbWweHHA
Uce B et — < 0,001 0 —_— 0
UeHTpyBaHHA
pobouoro 3paska
UaL B —_ - <0,001 0 — 0
BupisHioBaHHA
pobosoro 3paska

CymapHa cTanpaapTHa HEBU3HAYEHICTb U, ' 0,122

Poswwupera HeBusHaveHicTb (k= 2), U 0,244

C.5.5 Mepwa imepayisn. O62080peHHs 6100XKemy HeeU3Ha4eHocmi. BucHogok

KpuTepito Linbosol HEBU3HAYEHOCTI He QOCArHYTO. BIoAXeT HeBU3HaYEHOCTI, SIKUIA € pe3ynsTaTtom nep-
LOT iTepauii, Mac oauH NepesaXHU Uy | APYTMA HaWGINbLWUA Uis CKNAAHNKN HeBU3HAYEeHOCTI. lNepeBaxHuUM
CKNagHWKOM HeBuaHa4yeHocTi € noxubka 36inbiweHHA. OpyruM HarbinbwnMm ckrnagHukom € noxubka
pagiansHoroe WNUHAenNs.

C.5.6 Bucroeok ujodo nepwoi imepauii

KpuTepito Uinbosoi HeBn3Ha4eHOCTi He AOCATHYTO. Moxubka WnuHAEeNs He NOBUHHA 3MiHIOBATUCA, Ue
XapaKkTepucTuka BUMipiosansHoro npunagy. Moxnuso nuile aMerwnTi noxmbky 36inbweHHs. LLo6 smen-
WMTY NoxubKy 36iNbWEHHS, NOTPIGHI KpaLwii eTanoH | agockoHaniwa npoueaypa kaniépyeaHHs. Moxubky
36inbLWeHHs NoTpibHO 3miHMTU NpUBNU3HO Ha 2 % ANst BiANOBIAHOCTI KpUTepilo- UiNbOBOT HEBU3HAYEHOCTI
Ur = 0,20 mkm.

C.6 Opyra irepanin

MakcumansHy noxuGky 30inbLeHHs BCTaHoBMeHOo A0 2 %. 3anuc ckrnagHuka HeesnsHaveHocTi Tpeba
3MiHoBaTH BignosigHo. ¥ Tabnuui C.3 HaBeaeHo HoBe 3BeAeHHA ApYrol iTepauil. Tenep kpuTepio Linbosol
HEeBU3HAYEHOCTI AOCATHYTO.
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Tabnuua C.3 — 3seaeHHn GloaxeTy Hesu3HaueHOCT (apyra iTepauir). BumipiosaHHs OKpyrnocTi

- L CknagHuk
Hassa T}an Tun KinekicTs I'paurmnuu Biaxun rgauuuuuﬁ KoediLieHt Koecblw_em HeBu3Ha-
CcKNanHKa ouiHio- poanoainy sumipo- a’, BNAVBH Bigxmn a, kopenaut PO3NOAINY | youoeti u,,,
BaHHA 8aHb oAnHUUI MKM b MKM

Ui A >10 0 0,013
Wym
Ue B U-nogibHuit 0,05 Mkm 0,05 0 0,7 0,035
CymapHa
noxw6ka nosuuj-
IOBaKHA Mogynis
Uir A >10 0 0,017
36ixHicTb
Us B laycca 0,125 mkm 0,125 0 0,5 0,063
Moxubka
wnusaens
Um B NpsaMokyTHUA 2% 0,080 0 0,6 0,048
Moxubka
36inbLeHHs
Uce B —_— - < 0,001 0 — 0
UeHTpyBaHHS
pobo4oro spaska
Uar B - - -< 0,001 0 — 0
BupigHioBaHHA
po6oyoro 3paska

CyMapHa cTaHaapTHa HeBU3HAYEHICTb U, 0,089

PoswimpeHa HeBu3HaqeHicTb (k= 2), U 0,178

OOOATOK D
(noBigkoBwnit)

3B’A30K 3 MATPUYHOKO MOAENSTO
FEOMETPU4YHUX PO3MIPIB BUPOEIB

Moapobuui woao MaTpu4HOT Moaeni reoMeTpu4HNUX po3mipis enpobis aus. B ISO/TR 14638.

D.1 Incdopmauist woa0 LLOro CTaHAAPTY Ta HOro BUKOPUCTAHHA

{lell cTadaapT Ha reoMeTPUUHI PO3MIpU BUPOGie € HACTaHOBOIO WOAO OUIHIOBAHHA | BUPAXEHHA HeBu-
3Ha4eHOCTi BUMIPIOBaHHSA LLOA0 reoMeTpU4HNX po3mipis BUpobGis, aka ocHosaHa Ha GUM (HacraHoea wofo
OLiHIOBAHHA HEBUSHAYEHOCTI BUMIPIOBAHHS). Y LbOMY CTaHAAPTI 3aCTOCOBYIOTH OCHOBHY koHUenuito GUM.
Y HbOMY GNMCAHO NPaKTUUHUNA iTepaUiHAA METOL OUIHIOBAHHA HEeBU3HAYEHOCTI BUMIDIOBAHHS, BUKOPUCTO-
BYIOUM SIKUI MOXHA 3BeCTW A0 MiHIMyMy BUTpaTU | foBECTU A0 MakcUMymy npuByTKU B NpoLeci CknagaHHs
Orogxety HeBU3HaAHEHOCTI Ha NiANPUEMCTBI. ITepauiiHuii MeToq € eKOHOMIYHO CaMoperynboBaHum.

ITepavinnui metog (PUMA — Metoguka kepyBaHHA HEBU3HAYEHICTIO BAMIDIOBAHHSA) NOSICHEHO Ha Npw-
Knagax sik MeToq, po3sBuUTKY Ta/u OLiHIOBaHHA NPoLEcis BUMIDIOBaHHSA 3 0fepKaHO0 HeBU3HAYEHICTIO BUMI-
ptoBaHHA Ug, Aka Bignorigae BUMO3i LinboBoT HeBuaHaveHocTi Uy, To6To Ug < Us.

D.2 Mo3nuis B MaTpuyHiA Moaeni reomeTpuYHNX po3Mipis Bupob6is

Lle# cTraHaapT ycTaHOBNIOE TakKi TeXHIYHI BUMOrK A0 reOMETpUYHMX PO3MipiB BUpobis, Aki BNIMBAKTL
Ha 3B'A30K eneMeHTiB 4acTuH 4, 5 i 6 ycix nos's3aHnx cTaHaapTie y maTpudHi Mogeni reoMeTpuyHNX
po3mipis Bupobis, Ak nokasaHo Ha pucyHky D.1.
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MixHapoAHI CTaHAAPTY LLIOAD FEOMETPUYHIX poamipis supobis

3aranbHi CTaHAAPTH L1040 FEOMETPUYHIAX PO3MIpis supobis

Mos’A3aHi eneMeHTU 1 2 3

Poamip

[osxuHa

Paaiyc

Kyt

dopma ninii, HesanexHa Big noyar-
koBOT BenuuuHU npodinio

dopma niHil, 3anexHa sia novar-
ko80T BenuumnHu npodinto

OcHOBH
craL:g:gm ®opMa NoBEpXHi, He3anexHa sia
reOMETpHHHUX f104aTKOBOT BENWUMHMN npodinto
”B°M3“g'gi': dopma nosepxHi, 3anexHa sia
P r_loanKoaoT BernuYuHn npodinio
OpieHTauis
PoaMileHHR
PagianbHe GUTTA
MosHe 6UTTA

Mouarkosuii npodine

Mpodint WOPCTKOCT

Mpodint XsuAACTOCT

NepaunHwii npodint

HepockoHanocTi NoBepxHi

Kpal

Pucynok D.1

D.3 B3acmonos’sizaHi MiXXHApOAHI CTaHAAPTH

Uen ctanpapT 6yno po3poGneHo Ak MPOAOBXKEHHA ISO 142331, BiH MiCTUTb NPaKTUYHUA MeToA
oLiHI0BaHHSA HEeBU3Ha4YEeHOCTI BUMIPIOBAHHS, HeoBXigHOro ANsA BCTAHOBNEHHS Npasui AOBEAEHHA Bignosia-
HOCTi Ta HesignosiaHoCTI noaaxum B ISO 14253-1 Bumoram. BaacMonoB'a3aHi MiXHapOAHI CTaHAAPTY Ha-
BefeHo Ha pucyHky D.1.

BIBNIOrPA®IA

11SO/TR 14638:1995 Geometrical Product Specifications (GPS) — Masterplan
2 WECC 19:1990 Guidelines for the Expression of the Uncertainty of Measurement in Calibrations,
published by the Western European Calibration Corporation — WECC.

HAL|IOHANBHE NOACHERHA

1 ISO/TR 146381995 Bumorn 4o reoMeTputiHnX poamipie Bupo6is (GPS). Monosnui nnax

2 WECC 19:1990 HacTaHosu WOA0 BUPAKEHHA HEeBM3HAYEHOCTi BUMIDIOBaHHSR KanibpyBaHHs, ony6-
nikosara Kopropauieto kaniGpysaHHs Y 3axigHin €sponi (WECC).
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OOJATOK HA
(nosigkosnit)

MEPENIK HALIOHANBbHUX CTAHOAPTIB YKPATHMW,
3rAPMOHI3OBAHUX 3 MDKHAPOOHWUMWU CTAHOAPTAMMN,
MNOCUNAHHA HA AKI € B UbOMY CTAHOAPTI

1 [ICTY ISO 4288-2001 TexHiuHi BuMoru Bo reometpil Bupobis (GPS). CtpykTypa nosepxHi. Mpodins-
HUI MeToa. Mpasunna i npoleaypy oUiHeHHs cTpykTypu (1ISO 4288:1996, IDT)

2 ICTY 1SO 9001-2001 Cuctemu ynpasniHis sikicTio. Bumoru (ISO 9001:2000, 1DT)

3 ACTY ISO 9004-2001 CucteMu ynpaBniHHA sikicTio. HactaHosu wogo NominweHHs RisnbHOCTI
(1SO 9004:2000, IDT)

4 [ICTY I1SO 14660-1-2002 TexHiuHi BuUMoru go reomertpii BupoGis (GPS). MeomeTpuyHi enemeHTy. Yac-
TUHa 1. 3aranbHi Bumoru Ta BusHaveHHs (ISO 14660-1:1999, IDT).

Koa YKHL 17.040.01

Kntoyosi crosa: BUMOr, reOMeTpuYHi po3mipy Bupo6Gis, kanibpysaHHs, niHiiHe Ta KyTose BUMipto-
BaHHA, HEeBU3HaYEHICTL BUMIPIOBAHHA rEOMETPUYHUX PO3Mipie sMpoGie, Noxubku, pekomeHaadlii.
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