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HAL|IOHANBHUWA BCTYN

Llen ctangapT € Totoxumi nepeknag ISO/TR 10064-5:2005 Cylindrical gears — Code of
inspection practice — Part 5: Recommendations relative to evaluation of gear measuring instruments
(Mepepadyi 3ybyacTi yuningpuyHi. NpakTuyHdi npasuna npuimanHs. YactuHa 5. Pekomenaauii, wo
CTOCYIOTbCSI OUIHIOBAHHS IHCTPYMEHTIB ANsA BMMIplOBaHHA 3ybyacTux nepenav).

TexHiYHUA KOMITET, BignoBiaganbHUMiA 3a uUen ctanHgapTt B Ykpaini, — TK 47 «MexaHiyHi npusogn».

ISO/TR 10064-5 nigrotoBneHnin TexniyHum komitetom ISQ/TC 60, Gears (3ybuacTi nepepavi).

ISO/TR 10064-5 i3 3aranpHoto Haspow «[lepegaui sybyacTi umnivgpuyHi. MNpakTuyii npasvna
NPUAMAHHSA» MICTUTb TakKi YaCTUHM!

— YacTtuHa 1. [puiMaHHsa crnony4eHnx nosepxoHb 3y6uis;

— YacTtnHa 2. MprniAMaHHs, Wo CTOCYETLCSH BiAXUNIB BUMIPIOBaNbHOI MKOCLOBOI BiacTaHi, BUTTA,
ToBWMHKW 3yDa i BiyHoro 3asopa,

— YacTtuHa 3. PekoMeHaaUil, WO CTOCYHTLCH 3aroTiBOK 3yB4acTux Komic, MiXXOCLOBOT BiACTaHi
i NnapanensHOCTI OCeMn;

— YacTtuHa 4. Pexomenaauil, WO CTOCYIOTLCA CTPYKTYPW NOBEPXHI | NEPEBIPKU NNAMU KOHTaKTY
3ybuis;

— YacTtnHa 5. PekoMeHaallil, WO CTOCYTbCS OLIHIBaHHSA IHCTPYMEHTIB ANA BUMIPIOBaHHA 3yD-
YacTux nepejad.

[o cTaHaapTy BHECEHO Taki pefakuilHi 3MiHW:

— 3MiHEHO Ha3By CTan4apTy Ans i y3ro[KEeHHS 3 YMHHUMUW HaLioOHanbHUMW cTaHJapTamu,

— BUNYYEHO nonepegHin goeigkosun matepian «epeamosa» ao ISO/TR 10064-5:2005;

— CTPYKTYPHI eneMeHTHn Lboro cranaapty. «TutynbHun apkyw», «[lepegmosa» «HauioHanb-
HWW BCTYN», NEPLUY CTOPIHKY, « TepPMiHW Ta BU3Ha4eHHA» | «bibniorpadiyni gaHi» — opopMIeHo 3rigHo
3 BUMOramiy HauioHanbHOT cTaHgapTuaauii Ykpaium,

— choBa «usa vyactuHa ISO 10064», «usa YacTuHa cTaHgapTy» 3aMmiHEHO Ha «Uuen cTargapT»;

— y po3gini 2 HaBepeHo «HauioHanbHe NOSACHEHHNA», BUAINEHE B TEKCTi pamKolo;

— y 7.2 BUNpPABMNeHo NOMUMKY. 28 3amiHEHO Ha 2o;

— y 9.2.2 BunpasneHo nomunky: nosuHHo Oyt «U, = 1,6(0,1) = 0,16 Mkm»;

— BUWYYEHO NPUMITKY OO pucyHKka B.1 AK Taky, Wo BTparnna CeHC B yKpaiHCbKOMY nepeknaai;

— BunpaBneHo nomunku y cdopmynax (A.28), (A.30), (A.32), (A.35)—(A.38),

— BWMpPaBeHO NOMUIKY B OAWHWLI BUMiploBaHHA y dopmyni (B.16).

ISO 1328-1:1995, ISO 1328-2:1997, ISO/TR 10064-1:1992, ISO/TR 10064-2:1996, ISO/TR 10064-3:1996,
ISO/TS 14253-2:1999 BnpoBaxeHO B YkpaiHi sik HauionansHi ctaHgaptn JCTY 1SO 1328-1:20086,
OCTY 1SO 1328-2:2006, [ICTY ISO/TR 10064-1:2006, ACTY ISO/TR 10064-2:2006, ACTY ISO/TR 10064-3:2005,
AOCTY ISO/TS 14253-2:2006 (cTyninb BignosigHocTti — IDT).

Konii HOpMaTUBHNX LOKYMEHTIB, Ha $IKi € NOCUNaHHA B UbOMY CTaHBapTi i AKi He NPUAHATO
B YKpaiHi Sk HauioHanbHi, MOXHa oTpumaTit B [0NOBHOMY (OOHAI HOPMATUBHNX JOKYMEHTIB.
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HAUIOHANBLHUW CTAHOAPT YKPAIHU

NEPEAAYI 3YBYACTI LIWITIHAPUYHI
NMPABUNA MPUNMAHHA

YacTtuHa 5. PekomMeHaauii wWoao ouiHKOBaHHA iHCTPYMEHTIB
ONs BUMiproBaHHA 3ybGyacTux nepegav

NEPEJAYN 3YBYATBIE UWNTTMHOPUYECKUE
NPABUNA MNMPUEMKW

YacTtb 5. PekomeHgauuu, kacaowmecs OLEHKN UHCTPYMEHTOB
ANA nameperns sybyaTeix nepegay

CYLINDRICAL GEARS
CODE OF INSPECTION

Part 5. Recommendations relative to evaluation
of gear measuring instruments

Yuunun Big 2009-01-01

1 COEPA 3ACTOCYBAHHA

Llen cTaHgapT HaBOAMTL A04ATKOBY iHOpMaUil i npuknaav 4nsa niaTpUMKK 3acTOCYBaHHS
1ISO 18653. Bin nogae MeToAMKM OLHIOBAHHSA | NepeBipKW eBONbBEHTUN, Haxuny nidii ayba, kpoky, OnTTa
Ta npouecy BUMIpOBaHHA TOBLUUHNK 3yBa.

HaBepeHo meToaun OUIHIOBaHHSA CTaHy | BUPIBHIOBAHHA ENeMEHTIB IHCTPYMEHTIB, Takmx sk LeHTpH,
HanpAMHi geTani, CUCTEMW KOHTakTHOro BWMIpHOro gasaya Towo. BmiweHo pekomeHpauil ans
BCTAHOBMEHHS HANMEXHOINo HAaBKONMWUWHbLOIO CepefoBULLA | ANA METOANK OLHIOBaHHS CTATUCTUYHUX
O3HNX.

Takox nepegbayeHo 3aCTOCYBAHHA e€TanoHHMX 3paskiB 3ybyactux Konic NS OUiHOBaHHSA no-
rpitHocTi Ugs npouecy BumiptoBaHHsa. HaBeaeHo npasunna 3 3aCTOCYBaHHA NPOLECIB BUMIPIOBaHHS Nig
yac NpPUAMaHHS BUrOTOBNEHNUX 3yBYacTMX KOMic, OXOMNM0YM NPUAATHICTL A0 BUKOPUCTAHHA | peko-
MEHA0BaHUI IHTepBan 3Ha4YeHb NOrpiltHOCTI Ugs, OCHOBaHWUA Ha AoNycKax TOYMHOCTI BUTOTOBNEHNX 3y6-
4acTUX KOJIC, WO NpUiAManTb.

BinbwicTb i3 UMX pekoMeHZauih TakoX MOXYyTb BYTW 3aCTOCOBAHI 4518 BUMIPIOBaHHSA YepB’skiB,
YEepPB'AYHNX KOMIC, KOHIYHNX 3yB4acTux Kostic i pisanbHOro iHCTpyMeHTy ang 3ybyacTux konic.

2 HOPMATUBHI MNOCUITAHHA

HaBepneHi Hux4e HOpMaTUBHI AOKYMEHTu 0DOB'A3KOBI ANA 3aCTOCYBAHHS B LibOMY CTaHpapTi.
Y pasi gaToBaHWx NocunaHb 3acTOCOBYIOTh TiNbKWM HABeAEH| BUAAHHA. Y pasi HedaToBaHUX NOCUNaHb
Tpeba KOpUCTYBATUCH OCTAHHIM BUAAHHAM HOPMAaTWBHUX LOKYMEHTIB (pa3om 3i amiHamu).

ISO 1122-1:1998 Vocabulary of gear terms — Part 1: Definitions related to geometry

ISO 1328-1:1995 Cylindrical gears — ISO system of accuracy — Part 1: Definitions and allowable
values of deviations relevant to corresponding flanks of gear teeth

BupanHa odilinHe
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ISO 1328-2:1997 Cylindrical gears — 1SO system of accuracy — Part 2: Definitions and allowable
values of deviations relevant to radial composite deviation and runout information

ISO/TR 10064-1:1992 Cylindrical gears — Code of inspection practice — Part 1: Inspection
of corresponding flanks of gear teeth

ISO/TR 10064-2:1996 Cylindrical gears — Code of inspection practice — Part 2: Inspection related
to radial composite deviations, runout, tooth thickness and backlash

ISO/TR 10064-3:1996 Cylindrical gears — Code of inspection practice — Part 3:
Recommendations relative to gear blanks, shaft center distance and parallelism of axes

1SO 10360-1:2000 Geometrical Product Specifications (GPS) — Acceptance and reverification
tests for coordinate measuring machines (CMM) — Part 1: Vocabulary

ISO/TS 14253-1:1998 Geometrical Product Specifications (GPS) — Inspection by measurement
of work pieces and measuring equipment — Part 1: Decision rules for proving conformance or non-
conformance with specifications

ISOITS 14253-2:1999 Geometrical Product Specifications (GPS) — Inspection by measurement
of work pieces and measuring equipment — Part 2. Guide to the estimation of uncertainty in GPS
measurement, in calibration of measuring equipment and in product verification

ISO 18653:2003 Gears — Evaluation of instruments for the measurement of individual gears

Guide to the expression of uncertainty in measurement (GUM), BIPM, IEC, IFCC, SO, IUPAC,
[UPAP, OIML, 1st edition 1993, corrected and reprinted in 1995.

HOPMATUBH! MOCUJTAHHA

1SO 1122-1:1998 CnosHuk TepMiHiB 3yByacTux nepefad. HactnHa 1. BusHavyeHHs, WO CTOCYOThb-
ca reomeTpil

1ISO 1328-1:1995 Mepepnavi 3ybyacTi unniHgpuyni. Cuctema TouHocTi ISO. Yactura 1. Buana-
YeHHSI | JonyCTUMI BENUYUHN BiAXWNEHD, WO CTOCYOTLCA crnonyyeHnx HoKoBux NoBepxoHb 3ybuis

ISO 1328-2:1997 MNepepadi 3ybyacTi unningpuydHi. Cncrema TousocTi ISO. YactuHa 2. BusHa-
JeHHs | AONYCTUMI BENUYNHU BiAXWNEHb, O CTOCYIOTHCA BUMIPIOBaNbHOT MKOCBOBOT BiACTaHI Ta
iHdopmauii npo BuTtTa

ISO/TR 10064-1:1992 Mepegavi 3ybuacTti yunidapuyHi. NpakTnanl npasuna RpUtMaHHS.
YacTtuHa 1. [MNpuiimadHs cnonyvyeHux noBepxoHb 3ybuis

ISO/TR 10064-2:1996 [Mepegadi 3ybuacTi uuningpuyHi. TlpakTW4yHi npasuna NpUNAMaHHS.
YactuHa 2. MpuiiMaHHs, WO CTOCYETLCS BIAXUMEHHS BUMIPIOBaNbHOT MiXKOCLOBOT BiACTaHI, BUTTS,
ToBWMHK 3yDa i BivHoro 3asopa

ISO/TR 10064-3:1996 Mepepaui 3ybuacti uwmniHgpudHi. NpakTuyHi npasnna NpUAMaHHS.
YactuHa 3. PexomeHgauil, Wo CTOCYOTbCS 3aroTiBOK 3yG4acTux KOnic, MiXXKOCLOBOT BiACTaHi | napa-
nenbHOCTI ocen

}SO 10360-1:2000 TexHiuHi Bumorn go reometpii Bupobie (GPS). INpuiimaHHs | KOHTpONBHI BUNPO-
ByBaHHA KOOpPAUHATHO-BUMiIpHMX MawwnH (CMM). YactuHa 1. CnoBHUK

ISO/TS 14253-1:1998 TexHiuHi BuMmoru go reometpii Bupobis (GPS). MpuimMmaHHA BUMIpOBaH-
HAM BUpoBiB | BUMiploBanbHe ycTaTkoBaHHA. YactuHa 1. MNpasuna NpurHATTA pilLeHHsa nig vac
[OBEeEeHHS BiANOBIAHOCTI YK HEBIANOBIAHOCTI TEXHIYHUM BUMOTaAM

ISO/TS 14253-2:1999 TexHiuHi BuMmoru o reomeTpii Bupobis (GPS). TNpniimaHHA BUMIpIOBaH-
HAM BUPOGIB i BUMiptoBanbHe ycrtaTkoBaHHA. YacTuHa 2. HacTaHoBa WoA0 BU3HAYEHHSA MOrPiliHOCTI
Bumipie GPS, BuMipioBanbHOro ycTaTkoBaHHs Ta Nig vac nepeBipsaHHA npoaykuil

ISO 18653:2003 Nepenavi 3ybuacTi. OUiHIOBAHHA IHCTPYMEHTIB AN BUMIpOBaHHA OKpeMux 3y6-
4acTux Konic

HacrtaHoBa wWoa0 BUABMNEHHS NOrpilLHOCTI Nig 4ac sumiptoBaHHsa (GUM), BIPM, IEC, IFCC, ISO,
IUPAC, IUPAP, OIML, kopurosaHa i nepeapykosarHa 8 1995 p.

3 TEPMIHU TA BUBHAYEHHSA NMOHATH

[lns uine uboro cTaHOapTy 3acTOCOBYKOTb TEPMIHW Ta BU3HAYeHHA, HaBegeHi B 1SO 1122-1,
1SO 1328-1, 1SO 1328-2 Tta ISO 18653.
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4 IHCTPYMEHTANBHWI NPOCTIP

4.1 HaBkonuuwHe cepepoBuwe

CTabinbHICTb HABKOMUWHLOIO CepeaoBulla BRIMBATUME HA TOYHICTb MpoUecy aTecTyBaHHs
i BUMIpIOBaHHA BUrOTOBNEHWNX feTanen. TemnepaTtypa BUMIPIOBAHHA Mae NiATpMMYBaATUCH NOCTIRHA.
PekomerposaHo, Lob Temnepatypa craHosuna 20 °C. CtaHpapTtu abo pekoMmeHaauii BUpoOHMKa
[HCTPYMEHTY YacTo BMMaratTbh HABKOMWLWIHLOIO cepefoBulla, KOHTPOMLOBAHOIO NPOTAroM 4acy,
HeobxigHoro Ans 3abesneveHHa GeanepebitHnX BUMIpIOBaHb 3 HEODXIAHOK TOYHICTIO, BPaxoByr4N
TemMneparypy, BOMNOrFICTb, Bibpauilo, YACTOTY Ta iHWI KOHTPONLOBAHI NnapameTpu, WO BANUBAIOTL Ha
TOYHE BUMIPIOBAHHSA.

4.1.1 Baxnuei napamempu

Taki napameTpy MalTb NEPLOPSAAHE 3HAYEHHs )

— OoxonoaxyBaribHe (HarpisancHe) cepefoBuuie, 3BUYANHO NOBITPS,

— [HTEHCUBHICTL MOTOKY, PO3NOAIN i WBWAKICTE OXONO4XKYBaNbHOTO (HarpiBanbHOro) cepenoBuila;

— YacToTa i amnnityga 3miH TemMnepaTypy OXONo4XyBasnbHOIO (HarpiBanbHoOro) cepegoBuLLa;

— TeMrnepaTypHi rpagieHTy B OX0M04XyBanbHOMY (HarpisancHOMY) cepenoBuLi;

— BiBpauil;

— AKICTb €IeKTPUYHOIO XUBNEHHS.

4.1.2 llpakmuyHi dupekmueu

Huxye nofaHo npakTUyHi AMPEKTUBW Mif 4ac BUMIipoBaHHA 3yBuyactux nepepad. [lpoTe
BIANOBIAHICTb LIMM OUPEKTUBAM He rapaHTye 3afaHol TOYHOCTI BUMIpIHOBAHHS.

— TemnepaTtypa €TanoOHHOro 3paska. 1eXHOMNoriyHa ocHacTKa, eTanoHHi 3pasku Ta iHWi npodHi
3paskyn maTb ByTy 3anuuweHi Ha BignosigHWA nepiod, wWob crabinisypatucsa Qo TeMriepaTypu HaBKo-
NWWHbLOro cepefoBulla. lneanbHa Temnepartypa chneuiankHoro 3paska mae 6yTn Takow, 3a sIKOl BiH
By atectoBaHun.

— Bapiauis cepegHboi TemMnepatypu. 05 noTpibHOT TOYHOCTI MaTb OYTU NPOKOHTPONbOBAHI
HOpMaTUBU BUPOBHMKA IHCTPYMEHTY LWOAO Bapiauii Temnepartypwy.

— TemnepartypHi unknu. Temneparypa MOXe KONMMBATUCH B MEXax cepefHbol Temnepatypu + 2 °C
3 uukiom 5 xB abo meHwe. Tennosa iHepuid OINBLIOCTI MEXaHIYHUX CUCTEM 403BOMSAE WBUAKI LUMKNIYHI
XBUAENOAIOHI pyxu TemnepaTypu B mMexXax uMx HOpmMaTuUBIB ANA 3asBNeHOi TOYHOCTI. AKWO unkn
TemnepaTypu iHCTpymeHTy gocsarae 1 °C 3a 15 XB, MOXYTb BMHUKHYTU CEPAO3HI BNIMBU Ha TOYHICTb
cuctemn BumiptoBaHHa. barato niogen BUKOPUCTOBYHOTL KOHOMUUIOHEP NOBITps B cnpobi QOCArTM
TENNOBOro KOHTpON. [laBayi Temnepatypu B LuUx arperatax MoXyTe OyTW ayxe [oBinbHUMY, W06
pearyBaTth Ha TemnepaTypHi 3miHK, AKUL0 peakuis Tpueae Binblue HK 5 XB, TO MOXHa MOMITUTN CEPNO3HI
BNMWBU Ha TOYHICTE BUMIPOBAHHSA.

— TemnepatypHui rpagieHT. MNepenag Temnepatypu mae 6yTn B mexax 0,5 °C no Bciit noBepxHi
IHCTpyMeHTy. Kpalmi cnocib ue 3pobntv — 3a JOoNOMOro CUNLHOMO NOTOKY NoBiTPS. MNMOBITpsHUNA
noTiK NoBUHeH ByTU OOHOPIAHMM Yy MeXax NpUMILLeHHs, Wwob nonepeanTy 3acTiHi 30HK | nepenaau.
Wob pocartn yboro, SKWO MOXAUBO, Tpeba 3anpoekTyBaTn GaraTopasoBi 3MiHWM HaNpPsMKy pyxy no-
BITPA ANS NOAanbLWOro po3cCikoBaHHA NOBITPA OAHOPIAHO B NPUMILLEHH]. MeTow € YyTBOPEHHS 04HO-
piAHOTrO NepemilleHHs NOBITPA B NPUMILLEHHI 32 Tiel camoi TemnepaTtypy. Pyxome NoBiTps Mae suaa-
NATY TENMO 3 ENEeKTPOHHUX 3acobiB KOHTPOIMK, KOMM'IOTEPIB, ABUIYHIB, rigpasniku, NMoAen, ceiTna Towo,
wob 3anobirtu nepenagam.

— Bibpauii, cnpuynHeHi pyxamu iHCTPYMEHTY, He NoTpibHO gonyckaTu, wob BOHWM He 3aBaxa-
nv BUMIpoBaHHAM. Takox BiBpauil Big oToveHHs Mae ByTu o6CcTexeHo abo BUMIpSHO. AKLIO BOHW BNAN-
BaKTh Ha TOYHICTbL nNpunagy, To, MOXnuBo, Byde HeobxigHO i3ontoBaTy npunag ado BCTAHOBWTY Ha
BIONOBIAHY OCHOBY.

— EnekTpuutHe xusneHHA. KonuBaHHA NOTYXHOCTI MOXYTb NPU3BECTW 40 HeCTabinbHOCTI po-
D0TN eNeKTPOHHUX BUMIpOBANbHUX Npunagie i KOMN'tOTepiB, UNAPOBNX KOHTPONBHUX CUCTEM MO3U-
uitoBaHHS.

D NosHuit poarnsg BANWBIE MOXHA 3HaNTV B Takux ctaHgaprax, ak ASME B89.6 2 TemnepaTypa | BONOrICTL CEPEAOBULLA
nig 4Yac BMMipBaHHR poamipia R(2002)
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4.1.3 Po6oyuii npocmip

PexomennoBaHo, Wwob BuMiptoBansHi npunagy Oyno po3TawoBaHo B NPUMILLIEHHI 3 KOHTPOMbLOBa-
HoK TemnepaTtypoto. [Npote GaraTto BUMIpOBanbLHUX npunagis posmiweHo B poSo4omy npocTopi,
[e BaXXKO BUTPMMYBATW NPOLIEC BMMIPIOBAHHSA 3 MOTPILLHICTIO 5 MiKpOMETPIB. HakonuueHHs numy 4v iHLWo-
ro 3abpyAHEHHS Ha HanpsiMHUX NpUNagy MoxXxe CrpUYnHUTA HETOYHOCTI Ta nepeayacHy 3HOLWYBaHICTb.

Axwo npunan HeobxigHO BUKOPUCTOBYBATW B Takomy CepefoBuLli, TO Tpeba yHUKHYTW 0ByMOoB-
neHnx obCcTaBnH, Takux K.

— MicueBi gKepena BUNpOMIHEHHS Tenna, Hanpwuknag HarpieanbHi npunagu abo CoHsYHe CBITNo
Yyepes cycigHi BikHa, siKi MOXyTb CNPUYMHUTK Aedopmadio npunagy,

— BEHTUMALIA Ha CTeni, Wo A03BONMUTL XONOAHOMY NOBITPHO NOTPpanfAaTW Ha npunag,

— cucTeMn oxonomxeHHsa abo BiAKpUTI BikHa, Aki ByayTb NPUHWMHOK NPOTArY 3 04HOro Boky npunagy.

®opmynu 3 4.2.1 i 4.2.2 MOXHa BUKOPWUCTOBYBATK ANSA OUIHIOBAHHSA BIINVBY CTINKOI, ane nocnifoBHOI
pi3HML TemnepaTtypw npunagy Big ctaHhapTHoi Temnepatypw (20 °C). Akwo BukopucToByOTh hop-
Myrin, TO KoediuieHT Tennosoro poswmnpeHHa (CTE) mae 6yTn 3HadeHHAM gnsa martepiany npuniagy
abo wKany gaeauva, i 3Hak cymapHoi komneHcauii mae 6yTu 3amiHeHo. KopucTyead noBuWHEH BpaxyBa-
TV, WO pe3ynsTaTu MOXYTb 3MIHIOBATUCS 3alleXHO Big MiCUsi BUMIPIOBaHHS TemnepaTypu.

4.2 Bnnne temMnepaTtypyu Ha 3ybuyacTti koneca u eTanoHHi 3pa3kmn

TemnepaTypa MOXe iCTOTHO BNNMBaTu Ha reomeTpito 3yB4yacTux Konic i eTanoHHUX 3paskis.
TemnepaTypHi BNNVWBY Ha Haxun Npoginto eBOMNbBEHTH fiy,, HA HaxUn fiHii 3yba fiyg | Ha BUMIpU TOBLUMHN
3yba 3yb4acTux Konic 3 30BHILUHIMK 3yBLAMM 1 €TanoHHMX 3paskis MOXHa nepeabaynTtu, BUKOPUCTO-
BYIOYM MoAaHi HWx4e dopmynn. Taki oByncneHHa npunyckamoTb OAHOPIAHY TeMmnepartypy naHoro npo6-
HOro 3paska, nokanisoBaHi 3MiHWM TemnepaTtypu HEMOXIMBO 3PyYHO MofentoBaTu. Temneparypy Bu-
MiploBanbHOro npunagy B Unx o0YWCNEHHAX HE BpaxoByBanu.

TeMmnepaTypy BUMIpHOBANbEHOIO Npusiagy He BpaxosyiloTb Y LX 0BYUCNEHHAX, ane pPisHnUA MK
cTaHaapTHow Temnepatypoto (20 °C) i TemnepaTypo npunagy Moxe CnpUYuHIOBaTH NOMUIIKM B pe-
3ynbTaTi BUMIPHOBAHHSA.

Moxknuso, byae noTpibHa Kopekuis Npodinio i Haxuny Nikil 3yba BUMIPAHMX BEAMYUH Yepes BNnus
TemnepaTypy. Taki kopekuii noTpibHi ANa METOAIB OUiHIOBaHHA Ugs, ONUCaHnX y posaini 7 Uboro CTaHaapTy.

OpHakoBi 3MiHN TemnepaTypu 3ybyacToro koneca abo eTanoHHOro 3paska He BBaXKawTb Takumu,
Lo MaloTb BNAWB Ha napameTpyn Kpoky abo BuTTa (MicuenonoxeHHs 3yba).

4.2.1 O64ucneHHs1 memrepamypHo20 ennauey Ha npogins

Min 4ac BMMIpIOBaAHHA €BOMLBEHTHOrO NPoginto BNAWB TeMnepaTypun MOXHa 3MOA4EensaTtu
3 ypaxyBaHHAM MOB’sI3aHOi 3MiHWM B JiaMeTpi OCHOBHOro kona. Bnnve Ha Haxun npodinto fy, MoXHa
BUpaxyBaTy Tak:

a) 3apaHi (Tvnosi) gaHi:

z — yunecno 3ybuis;

m, — HOpManbLHWA MOoaynb;

B — KyT Haxuny niHii 3y6a;

o, — HOpPManbHWA KYT Apodinto;

L,s — [OBXuHa obkaTy Ha no4yaTtky JOCAiAXeHHs npodinio;

L4e — AOBXUHaA obkaTy B KiHUi BOCNIAXEHHA Npodinio;
CTE — koedbiuieHT Tennosoro poswmpenna (coefficient of thermal expansion) (npnbnnsHo
11,5 . 1078C~"' ans crani).

MpuMitka. Konu Toukn Ha noyaTKy i B KiHLi AOCNiAXEHHs Npodinio BCTAHOBNEHO B rpagycax kyta obkaty (£,), nepeTso-
pEHHS B AOBXWHY 00GKaTy mMoxHa 3pobutu 3a dopmynolo:

€
Ly= [é‘éj(dbﬂ) (1)
b) OBuuncnoTh 3MiHY HaXUNy BHacnifoK pisHuUi Temneparypw:
Afye = {Loe = Lys )(ta =) CTE, (2)

ge t,— hakTnyHa (BMMipsiHa) Temnepartypa,
t, — cTaHgapTHa Temnepatypa (20 °C).
OuB. gogaTtok A Woao npuknaay i nogansoi iHdopmauil.
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4.2.2 O64yucneHHs1 memnepamypHoO20 énnauey Ha Haxus nidii 3y6a
Mig yac BuMmipOBaNHA Haxuny nidil 3yba BANWB TEMNEpaTypn MoXHa 3MO4enioBaThh BpaxyBaHHaM
noB’A3aHol 3MiHn B xodi ninii 3yba. Bnnne Ha Haxun ninii 3yba fryg MOXHa ouiHnTK Tak:
a) 3apani (tunosi) gari B 4.2.1a), a TaKox:
Ly — AianasoH ouiHBaHHS Haxuny niHii 3yba.
b) OBuucnoTe OCHOBHWIA KYT MiHIT Haxuny 3yba By:

Bp = arcsin(sinfcosa,); (3)
¢) OBuyncnooThs 3MiHY Haxuny BHACNiQOK pisHWLI TemnepaTypu:
Afyg = — Lg tanBy(t; — t)CTE. (4)

Ove. pogatok A WOAO NpKKAaay i noganbwol indopmadii.

4.2.3 O6yucneHHs memnepamypHo20 erugy Ha mogujuHy 3yba

Ha pgoaaTtok A0 €BOMbBEHTHOro Npodiinio i Haxuny nixii 3yba, TemnepaTtypa MoXe 3Ha4yHO BNMu-
BaTW Ha TOBLWUHY 3yBa. Lli BnNMBU MOXHa 3MOJEN0BATU BpaxyBaHHAM MOB'A3aHOT 3MiHW B BinsHUi 3yDa,
AKY NepeTnHaec nNovaTKoBWM AiameTp, A€ 3BUYANHO MipAtoThb TOBLUHY 3yDa. Bnnue TemnepaTypw Ha
HOopManbHy TOBLUMHY 3y6a koneca 30BHILHLOIO 3a4enneHHA MOXHa OUIHUTKW Tak:

a) 3agaHi (Tvnosi) gadi B 4.2.1a), a Takox:

S, — HopmanbHa ToBWMwWHa 3yba Ha AginunbHoMY giameTpi d.
b) OBuucnoTb AinunbHUA giameTp d.

mn
cosp (5)
c) OB4YucniTb 3MiHY B HOpMarnsHIn Kpyrosiil ToBLWMHI 3y6a Ha dinunbHoMy giameTpi 3ybyacToro
Koneca 30BHIWHLOro 3a4enneHHs BHacNAoK pisHuUi TemnepaTypu:
As, = d tana,(t; — t)CTE. (6)
[OvBe. gogatok A wo4o npuknagy i noganbLuol iHdopmauii.

5 CTAH CUCTEMW BUMIPIOBAHHA

BaraTo YuHHUKIB BANMBAOTL Ha TOYHICTL Npunagis BUMiptoBaHHsA 3ybuyacTtux nepenad. o Hux
HanexaTtb NepneHaAvKYNAPHICTL | NapaneneHiCTb HaNpPsMHUX AeTanen npunagy ogHa 4O OAHOI i 4o
NOBOPOTHOrO CTONY, NPAMOMIHINHICTE HAMNPAMHWUX AeTanein, NOMUMKW MIHINHOrO Mo3uuUitoBaHHSA Ta
NOMWUITKN KYTOBOro nepemilleHHA (Kpok, obkaT Ta noBopoT HaBKONO BEPTUKANBLHOT OCI) PyXOMMX KOMMNO-
HeHTIB npunagy. MoMUnNKn1, BUKNNKAHI €MEKTPOHHUMU KOMMOHEHTaMK, WKanamMu, CUCTEMaMN KEPYBaHHS
i NnporpamHumM 3abe3nevyeHHs M, MOXYTb TaKOX HECMPUATIMBO BNNUBATU HA TOYHICTb BUMIPOBaNbHOTO
npunagy. € pisHi MeToAN BUMIPIOBAHHA UMX NOMUNOK. [JOKWM NOBHE OBroBOPEHHS KiIHEMATUKN MEXaHi3My
M eneKTPOHHUX CMCTEM KepyBaHHSA € no3a COEPO 3aCTOCYBaHHA LIbOro CTaHAapTy, pEKOMEHO0BAHO,
o6b KopuUCTyBaYi UMK npunagamMmy 3Hanu tarato MOXIUBUX AXepen HeTOYHOCTI.

Deski BupoOHukn BumipoBanbHnx npunagis 3abesnevyroTb AOKNAGHUMMW METOAMKAMK Ans nepio-
OWYHVX NEePEBIPOK BigNOBIAHOCTI IXHBOrO BUPOOY BUXIAHWM 32BOACHKVMM TEXHIYHUM YMOBaM. Y3aranbHeHi
BUNpo6yBaHHA | peKOMeHA0BaHI AONYCKW, 3HANAEHi B LbOMY CTaHAapTI, NpeAcCTaBfIeHi Ans BUKOPU-
CTaHH# 3a BiACYTHOCTI abo Ha 4o4aToK A0 PEKOMEHA0BaHWX MeToAnK BupoDHuMKIB npunagis. Ui Bnnpo-
OyBaHHs He BBaXawTb 3aMiHOK METOANK BUPODHUKIB.

CtyniHb TOYHOCTI 3yByacToi nepenadi i napameTpu, siki 6yayTb nepeBipaTH, MatOTh i4eHTUIKY-
BaTUCA A0 NOYaTKy onepauin nepesipku.

®akTnuHa poboya 30Ha mae OyTW Takox Bigoma. PesynbTaTn BCiX onepauinn mawTb ByTn 3apeecTpo-
BaHi, Wob AokyMeHTyBaTu U poboTy nepesipkv i Wo6 nigrotyBaT AaHi ANA CTAaTUCTUYHOTO aHaniay.

d=z

5.1 MeToagu ouiHIOBaHHSA reHepaTUBHUX npunagie

IpaBunbHy poboTy BaXxnNneux CKNagoBUX YacTWH BUMIplOBanbHWUX npunagis 3ybyactux nepenav
MOXHa nepesipnTW Taknmu onepaudismu. Lled npouec nepeBipkyM Mae NoYMHATUCS 3 Bi3yanbHOTO
KOHTPOMO npunagy, Wob yneBHUTUCS, YU HE ICHYIOTh OYeBMAHI WKIANWBI YMOBU, SIKi MOripluyBaTMMyThb
npasunbHy poboTy. LieHTpun, npuBoaHI MexaHiamMu i BUMIpioBansHi gaBayi Wynis, siki 3a3HalTb 3HOLUY-
BaHHSA | NOWKOAXKEHHA, MawoTe ByTK nepesiperi. Takox noTpibHe NigTBEPOXEHHA, O YMOBMK HaBKO-
AMWHLOrO cepenoBulla BignoeiaawTe BUMoram 4.1,
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KoHTakTHi BUMIpHi AaBadi ¥ iIHAWKaTOpKW, aKi BUMIPIOIOTb NOMWIIKKA Npunagy, MaloTb arectyBaTucs
i maTu BignoBIiQRY PO3ARINLHY 3RaTHICTL (pekomenposaHo 1 MkM abo meHwe). Kopuctysay nosmHeH
3BEPHYTU YBaAry Ha Te, WO WBWAKICTb 300py AaHuX i QiNbTPU BANUBATUMYTb HA pe3ynbTaTu BUMIpIO-
BaHHA. [Ane. 5.4 wono noganswoi iHdopmauii.

5.1.1 lNepeeipka ycmaHo8HUX yeHmpie
KoHTponb reomeTpii 3ybyacToro koneca reHepartuBHMmMn MeToAaMu BUMarae ycTaHoBkM 3yB-
yacToro Koneca Tak, Wob noro ocHoBHa Bick 0BeptaHHA 30iranacs 3 BicClo WNWHOENs npunagy.
Jus. ISO/TR 10064-3. byab-akun excueHTpucuteT abo HenapanenbHICTL L€l YCTaHOBKN CNPUUNHATL
NOMUIIKY B pesynbratax Bumipis. [Ans. pucyHox 1.
MixueHTpoBa ycTaHOBKa BunpobyBaHnx 3yb4acTux Konic € 3aranbHOK npakTukoto. binbwicte
BUNpobyBanbHUX nNpunadis 3yb4yactux nepepay ocHauwleHi LeHTpamMu, 04nMH Ha OCHOBHOMY LUNMHAEN,
Ta iHWWI Ha By3ni 3aaHboT 6abku. HecniBBiCHICTb | BUTTA UMX LeHTpiB € 3BMYainti. KoHTponbs npunagis,
BUKOPUCTOBYBaHUX Ans BUnpobyBaHHA, MaE MOYMHATUCH 3 OrNaay LnX YCTaHOBHUX LEHTPIB.

llosHaku:

1 — MiXUueHTpoBa BiCb;

2 — Bicbk pobodoro wnuHaens;
3 — noxubka.

PucyHok 1 — TMoxubka crniseiCHOCTI OCi WNKHAENS | MKLEHTPOBOI OCi

5.1.1.1 bummsa ueHmpa
BukopncToBytoun iHAMKaTOP 3 BiANOBIAHOW PO3AINLHOIO 34aTHICTIO, BUMipA0Ts 6uTTa (TIR) LeHTpa
OCHOBHOTO LUNWHAENS B HAanpsaMKy, HopmarnbHOMY A0 noBepxHi. Lieh Bumip 6uTTA mae Bytn B Mexax
TEXHiYHUX YMOB BUpoOHMKa abo HopM, 3a3HadveHunx y Tabnuui 1. PekomeHgosano BumipioBat OMTTa
KOXKHOTO UEHTpa Ha Manomy i BENUKOMY KiHUSX, Wob BUABUTY 3irHyTi abo BigXWneHi UeHTpw.

Tabnuus 1 — PekomeHaoBaHi HOpMK BigXMNeHb Nig Yac nepesipsiHHsa cnissicHOCTI npunaay?

. : MapaneneHicTb oci Z 3 Biccio wnuHgens
CryniHb TOYHOCTI . ; . P
NepeBIpsHHA 3MAHO Ewrra uenTpis (TIR), B 6yAb-sKomy BumipsiHomy 200 mMm aiana3oHi CHIBBICH'?Tb BEPXHLOTO
LEeHTPa 3 BicClo LUNWHAENS
3 1S0O 1328-1 MKM b c P
A” B, (TIR) Ha 200 mm
Ta ISO 1328-2 MKM MM
2 1 1 2 2
3 1 2 2 2
4 1 2 3 3
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KiHeub Tabnuui 1

CTyniHb TOUHOCT] é‘lapaneaniCTb pci Z3 Bizcgoro wnuHaens Crussicric o
NepeBipAHHS 3rigH0 Burs uenTpis (TIR), B Oyab-sxomy BumipaHomy MM AianasoHi MBBICHICTE BEPXHLO
31S0 1328-1 i . LUEeHTpa 3 BICCIO WwnvHaens
Ta 1SO 1328-2 A% B, (TIR) Ha 200 mm
MKM MKM
5 2 3 4 4
6 2 4 6 6
7 3 5 6 6
8 4 5 6 6
9 5 7 6 5]
10 7 10 8 8
11 10 10 12 12
12 10 10 12 12
® Hopmun ANns yHiBepcanbHunx npunagis. CneuiansHi npunaav MoxyTs BUKOPUCTOBYBATY Tinbkin 04uH abo Binblue napameTpis.
® Y nnowwHi BMMIpIOBaHHA (OCHOBHA goTv4Ha). [ns. pucyHok 5.
° MepReHAUKYNIAPHO 40 MAOLWUHY BAMIDIOBAHHS. [MB. PUCYHOK 6.
¢ Monyck cnisaicHocTi € Ginblnm Hix 2 MkM aBo gonycky Tabnuui Ha 200 MM AoBXUHK R. [IvB. pucyHku 3 | 4

HagaHTaxytoTb CKNafoBi YaCTUHW WNWHAENA PO3MILIEHHAM ONpaBKW MiX LUeHTpamu. JoBXuHa,
TouHicTe abo koHdirypauisa uiel onpasku He iCTOTHI. [AuB. pUCYHOK 2.

flosHaku:
1 — pyxomuit UeHTp 3afHbLOT Babku;
2 — poboyni UeHTp WnuHAEens.

PucyHok 2 — [lepesipka 6uTtTst ueHTpa

5.1.1.2 [MosuyitosaHHa yeHmpa 3adHboi 6abku

Cnocib BnnpobyBaHHs, 4acTo 3 Ha3BOK 3MILLEHHSA, MOXHa BUKOPUCTOBYBATH, LLOO AIRCHO OLiHUTY
no3uLlilo LieHTpa 3aaHL0T 6abky BiAHOCHO OCi OCHOBHOrO wWnuHAaens. 3MillleHHs UueHTpa 3aaHboT 6abku
TiNbKN B OfHE NOMOXEHHS Ha NOono3kax 3afHbol 6abku KOHTPOME MOro NOo3nLiBaHHA 4Ns BUMNPO-
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ByBaHHeA 3yB4acTvx KOMiC Tifbkn B TOMY NOMOXEHHI. 3MilleHHsa ueHTpa 3afHboi Gabkn y ABOX iCTOT-
HO BiJOKPEMITEHMX MOJIOXEHHSIX NMONo3KiB 3aAHbOT 6abkn KOHTpoNe sik BiuHe No3WUIlOBaHHA, Tak
i KyTOBE BMPIBHIOBAHHA MONO3KiB 3agHbLOT 6aBKM 3 BICCIO OCHOBHOIO LINUHAENS. AKWO NPAMONIHIAHICTD
nepemilieHHs nonoskis 3agHbol 6abku NiATBEPAXKEHO 3@ TEXHIYHUMU yMOBaMW BUPOOHMKA IHWMMK
meToaamMu, ToAi ABOMo3nLinHe BUNpoOyBaHHA KOHTPOMKBATUME NOMNOXEHHS UeHTpa 3a4HL0T 6abku
y BCiX po3TaulyBaHHsX. IHakwe, NoTpiGHO 3MilEHHs LieHTpa 3a4Hboi 6abkn B TpU SK MiHIMYyM iCTOT-
HO BifOKpeMneHi po3TallyBaHHs B MeXax Woro fianasoHy Aii. [na BucokoskicHux 3yByacTux nepegay
pPEKOMEHA0BAHO, LL0G 3mileHHst Byno 3pobneHe Ans KoXHOT 0cobnuBoi KOoHirypauii nepesd npunmaHHsaM.

MpencraBneHo OBi Hanaakn BuNpobyBaHHs 3MiLLEHHAM.

a) MNepluy pekomeHJOBaAHO TiNbKX AN Npunagis 3 BEPTUKaNbHOK BICCK OCHOBHOIO WnNuHAens.
Ha pvcyHky 3 HaBeneHo npuknag uiel Hanagku. CKNagosi YacTUHW WnUHAeNs HaBaHTaXEHO Po3Mi-
LEHHAM ONnpaBKU MK LeHTpamu. TOYHICTb | KOHMIrypauis uiei onpaskyn He iCTOTHI, TOMY WO iHAWKa-
TOp i onpaeka oDepTaloTbCA pa3om. 3Bu4anHo NOTPIOHO, AK MiHIMYM, OBa Taki BUNPoByBaHHA 3MilLeH-
HSM, KOXHE BUKOPWUCTOBYE PIi3HI AOBXWHU onpasok. punaau, Wo BUKOPUCTOBYIOTL Ba3oBi AncKMy,
mMaoTb BunpobosyBaTnucs 3 6a30BMM AMCKOM, LJO KOHTAKTYE 3 6a30BUMY AOTUYHUMMW NOMNo3kamu, wobd
rapaHTyBaTu BKITIOYEHHSA BNNUBIB 3a3opa wnuHaens. [JJoBXuHW 4BOX onpasBok Mae Oytn subpaHo Tak,
o6 BOHW BiANOBIAaNM NPOTUMEXHWUM FpaHMUAM aianas3oHy Al 3aaHbLOT 6abkw.

IHOMKaTOP 3 BiAMOBIAHOO PO3AINBHOK 3[ATHICTIO MOHTYIOTL Tak, wob BiH nepemiwysasca obep-
TOBMM OCHOBHWM LWINWHAENEM | OQHOYACHO BUMIPIOBAB CMIiBBICHICTL Y pafdiantHomy Hanpsami (TIR)
onpagkuk Bina ueHTpa 3aaxboi Babku. Li Bumipn cniBBicHOCTI UeHTpa 3afHboi 6abku 3 BicClO LUNUH-
Oenst matoTb ByTW B Mexax 3HadvyeHb, HasefeHux y tabnuui 1.

3HayeHHA BCTaHOBNEHe SIK BigHOWeHHA gonyctumoi cnissicHocTi yerwTtpa (TIR) go ocboBoi
BiACTaHi BKA3aHOTO BUMIPY BiJ LleHTpa OCHOBHOIO WrnHAens. TakmMm YMHOM, peKOMeHO0BaHe 3Ha4YeHHs
3MIHIOETLCS 3 Micllem BUMIptOBaHHA | Mae ByTu BignoeigHO BiakopurosaHe. 3Ha4yeHHA OONYCKY €
Ginbwum Hix 2 mkm abo gonycky B Tabnuui Ha 200 MM JOBXUHU R, HA PUCYHKY 4.

lMosHaku:

1 — MiIXUEHTpPOBa BICb;

2 — poboua BiCb WNKHAENS,
3 — noxubka.

PucyHok 3 — MeTtop Bumipy cniBeiCHOCTI 3aaHboi 6abku
(TinbKkM NpunaaiB 3 BEpPTUKaNsLHOKW BiCCHO)
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b) Opyry Hanaaky smnpobyBaHHA 3MILLEHHAM PEKOMEHAO0BAHO ANSA NPUNagiB 3 rOPU3OHTaNbHOW
BiCCIO OCHOBHOFO LUNMHAENSA, ane MOXHa TakoX BUKOPMUCTOBYBATW i ANS BEPTMKANbHWX Npuniagis.
Ha pucyHKy 4 HaBsefeHo npuknag uiel Hanagku. Llei pucyHoOK nokasye Hanagky 3MilieHHsM, 3pobne-
HY B [IBOX po3TawysaHHAX Ly i L,. AK i paHiwe, cknafoBi YaCTUHW WNUHAENA HaBaHTAXEHO MOHTYBaH-
HAM ONpPaBOK PI3HOT QOBXWUHW MiX LEHTpaMy B 4BOX MONOXEHHAX.

Y uboMy BWMNAAKY iHAWKATOP 3 BiAMNOBIQHOK PO3AINBHOI 34aTHICTHO MOHTYHOTL Tak, wob nepe-
Mmilwascs obepToBOKO BUNPOBHOIO ONMPaBKOO | BUMIpIOBAB B OCbOBOMY HanpsiMi cniBBicHicTb (TIR)
NpUCTpOoO, NepemitlyBaHoro o6epToBMM OCHOBHUM wnuHaenem. Lli BUMIpU BUPIBHIOBAHHS LEeHTpa
3afHbol Babku 3 Bicclo WNMHAENa MawTe ByTHM B Mexax 3HavYeHb, HaBeAeHUX y Tabnuui 1.

3HauYeHHs BCTaHOBIEHE SK BIQHOWEHHSA aonycTuMoi cniseicHocTi ueHTpa (TIR) Ao ocboBol BigcTaHi
BK&3aHOro BUMIpY Bi4 UEHTpPa OCHOBHOrO wWnuHAensa. Takmm YUMHOM, peKOMEHA0BaHe 3HaYeHHS
3MIHIOETECA 3 PO3TALUYBAHHAM BUMIPIOBAHHA | Mae ByTKW BIANOBIAHO BigkopuroBaHe. 3HAYEHHS OMYCKY
€ BinbwmnM HiX 2 Mkm abo gonycky B Tabnuui Ha 200 MM OBXWHM R, Ha PUCYHKY 4.

L,

L

B

~~_ Léi

~

llosHaku:

1 — pobouwnin WnuHAEenNs;

2 — 3apns Babka;

3 — npuBoAHUI WTNGhT (3a30p B OTBOPI).

PucyHok 4 — lpuctpinn gnAa crieBiCHOCTI ueHTpa 3aaHbol Gabku
ANA ropu3oHTansHux abo BepTUKanbHUX
pobounx WnuHaenis

5.1.2 KoHmponb nono3kie cCL08020 6UMIPOBaHHSA

MapanenbHicTb JOPIXKM NONO3KIB OCLOBOIro BUMIPIOBaHHS 3 BICCH OCHOBHOIMO WUNUHAENS mae GyTu
nigTeepaXeHo. [ina wiel ouiHkn noTpiCHa napanencHa onpasBka. ANbTEPHATUBHO, TOYHO BUTOTOBIE-
HY OMpaBKy MOXHa BWKOPUCTOBYBATW pasoM 3 CaMOAOBOLXKYBaAHHSIM PEBEPCUBHUM MeToaom. Liei
KOHTPONb Mae 3[iNCHI0OBATMCA Ha AOBXUHI poBoyoT 30HM abo Ak MiHimym 80 % NoOBHOro nepemiuleH-
Hs, AMB. pUcyHku 5 i 6.
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flo3naku:

1 — Hanpsm obepTaHHA,
2 — pagianbHuy Hanpsawm,
3 — ocboBuiA Hanpam (Z);
4 — [OTUYHUA HanpsaMm.

PucyHok 5 — Bicb Z aAns nepeBipsAHHA CyMilleHHS MiXUEHTPOBOI OCi,

0Cb0Ba NNOWMKHa NapanensHa NAOWWHI BUMIDIOBAHHSA
(ocHOBHa goTn4Ha)

[losHaku:

1 — Hanpam obepTaHHs;
2 — paaianbHUin Hanpsam,
3 — ocboBMA Hanpsam (Z),
4 — ROTUYHWA Hanpsm

PucyHok 6 — Bick Z Ans nepesipsiHHA CYMilleHHA MiXUEHTPOBOT OCi,
nepneHanKynapHoi 40 NAOWWHY BUMIPIOBEHHSA

10



OCTY ISO/TR 10064-5:2007

5.1.2.1 Poamawosara 8 ueHmpax onpaska

OnpasKky MoOXHa po3TalyBaTy MiX LeHTpamu. Y LbOMYy BMNaAKY KOHUEHTPUYHICTL 11 opieHTauil
3 BiCCl0 OCHOBHOrO WNWHAENSA NOTPiBHO NIATBEPANTW ABOMA CMOCTEPEXEHHAMU. [eplue — 11 KoHUeH-
TPWYHICTb NOBNU3Y LIEHTPa OCHOBHOrO WNUHAENA i 6ina LeHTpa 3aaHboi Babku MOXHa AiATBEepaAUTU
BUMIpPIOBaHHAM 11 pagiansHoro 6utta 6ina Tux ueHTpis. [pyre — i KOHUEHTPWYHICTL NOGNNU3Y UeHTPa
3a4HbOT 6abku MOXXHa NIATBEPANTY 3MILUEHHAM ONpPaBkK. AKLWO BUKOPUCTOBYETLCH Hanagka 3MilieH-
HAM, pekoMeHAoBaHa Ana Npunaais 3 BEPTUKaNLHOW BicCHo, Todi NpobHWI iHAWKaTop mae ByTn pos-
TawosaHni Gins UeHTpa 3aaHboi 6abkn. PekomenposaHo, wob ue posTallyBaHHS NpoOHOT onpasku
Byno ontumizosaHe nepes CNOCTEPEXEHHAM NapanensHOCTi NOM03KiB OCLOBOIO BUMIpOBaHHSA. Lle Moxe
OXOMIBaTK MiHIMi3aLito BUTTS LeHTpa OCHOBHOTO WNUHAENSA, BUTTS UeHTpa wWnuHaens 3agHbol 6atxku
i noxnbKy crniBBICHOCTI CKNAAOBMX YACTUH NONO3KIB 3aHbLOT 6abku nNpu LbOMY NPOGHOMY pPO3TallyBaHHI.

5.1.2.2 beanocepedHb0o 3MOHMOGaHa onpaeska

AnbTepHaTueHo, npobHa onpaska Moxe O6yTu posTawoBaHa Ge3nocepenHbO HAa OCHOBHOMY
WNUHAENi, TaKUM YAHOM BUITY4aKOTbCA HECTIPUATMBI BNMNBWN MOHTaXHUX LIEHTPIB. Y LUbOMY BUNAAKY
il opieHTaLif, KOHUEeHTPUYHA 3 BiCCIO OCHOBHOIO LWNUHAENS, Mae NiATBEPAXYBATUCH CMOCTEPEKEHHAM
padianbHoro 6uTTsa Bins KOXHOro KiHus onpasku. [MOTPiBHI perynioBaHHs LEHTPYBaHHA i Haxuny, wwob
ONTUMI3yBaTKN Le po3TalyBaHHA nepes CMoCTEPEXEHHAM napanenbHOCTi OCbOBUX BUMIpIOBanbHUX
NONO3KIB.

5.1.2.3 [lepesipsaHHA napanesibHoCmi 0CbO8UX MOMA03Ki8

Paniwe kanibpoBaHy onpasky, HaneXxHUM 4YMHOM OpiEHTOBaHy B npwunagi, noTpibHo nepesipaTH
nepeMilleHHAM o i 4OBXWHI KOHTaKTHOrO BUMIPIOBanbHOrO AaBaya, BEAEHOro Nono3kamu OCbOBOIo
BUMiptoBaHHA. Lle BUABUTL NOMWUNKN NPAMONIHIAHOCTI | CNiBBICHOCTI 0CbOBUX MOMO3KiB. CnocTepexeHHs
mae DyTV npoBefeHO B pafianbHOMy Hanpsami B Mexax 4BOX PIi3HUX OCbOBWUX MIOLIMH:

a) nnowuHa, naparnernsHa BUMIpIOBansHii NnowmMHi (OCHOBHA JOTUYHA NMOLWMKHA);

b) nnowwmHa, nepneHankynapHa 40 BUMIpPIOBanbHOT NIOLWKUHMN,

[ne. pucyHkn 5 i 6.

Lli BuMipy napanensHOCTi NOMO3KiB OCLOBOrO BUMIPKOBAHHA 3 BICCKO OCHOBHOTO LWNWHAENS MakThb
OyTn B mexax HopM, HasefeHwx y Tabnuui 1. MpeacTaBneHo ABi Taki HOPMATUBHI BENMUYUHU: ofHA —
ANa cnocTepeXeHb, NapanensHnx 3 BUMIpIOBanbHO0 NNOWMWHOW, iHWa — AAs TUX, WO NepneHauky-
NSAPHI A0 BUMIpIOBaNbLHOT NNowuHn. Lii 3Ha4veHHs 3acToCcoBYIOTL 0 Byab-aKkoro BumiptosaHoro 200 Mm
AlanasoHy Nono3kie ANa O0CbOBOro BUMIPIOBaHHA.

5.1.2.4 3miHu y cniggicHOCMI 3 8aXKUM HagaHMaXeHHsIM

[epesipsiHHsa MatoTb 6yTW NposedeHi AaBademM npunagy, posMilleHUM Y Mexax BMMIploBanbHOT 3aat-
HOCTi (TOBTO JOBXWHA BOTUYHWX NOMOS3KIB NIOC-MIHYC MakcMMarnbHa OBXWHA ponuka (TiNbky 4-0CLOBI
npunanu), i pagianbHYMK NoNo3kamu 3a oBMeXEeHOro OCHOBHOTO papiyca), AWB. PUCYHOK 7.

CTin BumMmiptoBansHoOro npunagy abo LeHTp CTona Mae 3aBaHTaXxyBaTucs npobHumM 3yGyacTum
konecom abo cneuianbHUM 3paskoMm, AKi NpeacTaBnNATL reomeTpito 3yba, Wo Bignosigae obcary
BUMIpIOBaHHA, AK 3ragysanocs suwe. [MoTim noTpibHO AOMOBHWUTK A0[ATKOBI AoBaxku, wob npeacrta-
BUTU MaKCUManbHy HaBaHTaXyBanbHy 34aTHICTb, OYiKyBaHy Mif Yac ekcnnyaTyBaHHs, abo HaBaHTa-
XyBanbHY 34aTHICTb poBoyoro WnUHAEenRs npunagy, Ak yCTaHoBNeHo BUPOOHUKOM opuriHansHoro o6-
nagHaHHs. NoTpibHO BUKOPUCTOBYBATW MeEHLE 3 ABOX 3HAYEHb.

KoopanHartHo-BumipioBanbHi Mawmnuy (KBM) mMoxHa 3aBaHTaxXyBaTW PIBHOMIpHO no pobouyil
AinaHui ctona, BiANOBIAHO 4O TUNOBUX BUMIPIOBaNbHUX 3aCTOCYBaHb.

3MiHW Y BIAHOCHIN CcniBBICHOCTI | Aedopmalis CTaHUHW MalyMHKu MaTe ByTH TakuMmy, Wob BUMOTK
TOYHOCTI CNiBBICHOCTI i NpaAMONiHIAHOCTI, 3afdaHi, abo 3a Tabnuueto 1, Bignoeiganu npuknageHomy
HaBaHTaXeHH!0.

MeTonuky BunpobysaHHa mae ByTU NpoBefeHO, SIK 3a3HAYEHO HUXKYE!

a) 3aBaHTaXylTb i 3aKpinmwTL Nnocke sunpodHe 3ybyacte KONeco Ha BMMIpPOBaANbLHOMY CTOMI;

b) nepeBipaloTb Haxun iHii 3y6a BUNPOOHOro koneca Ha MO3HaAYEeHOMY | BU3HA4YeHomy 3y6i.
3asHayvaloTb ICHYI4I BigXWMNu y cniBBICHOCTI i3 3anncaHoro rpadika;

C) i3 3anuweHum BUNPOBHUM 3yBYacTUM KOMECOM Ha BUMIpIOBanbHOMY CTOJi pO3MillyloTh Bary
npnbnusHo 1/4 noTpibHoOI HaBaHTa)XKyBanbHOT 34aTHOCTI Bropi BUNpobHoro 3ybyactoro koneca;

LN
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d) noBTOpOOTL Te came BMNPOByBaHHA, K 3a3HayeHo Buule B b). MNMoTpiGHo BMKOpUCTOBYBaTK
Tol camuit 3y6 i pagianbHe nonoxeHHa 3yBa, sk B b). [NOPIBHIOOTL pe3ynbTaT¥ TeCTyBaHHA 3 pesyrb-

TaTamy, OTPUMMaHUMK Nig Yac AOYaTKOBOro BUNpoBoByBaHHS b);
e) 36inbLlUytoTh [0AaTKOBE HABAHTAXEHHS!, AKLWO MOXINBO, Ha BCIi YOTUPW AO4ATKKW, NepeBipsAYn

pesynetatn BUNpoOyBaHHs 3a KOXHOrO JOAATKOBOrO 30iNbLIEHHS;
f) nepesipstoTb, Wob 3miHa y BiQHOCHIA cniBBICHOCTI | Aedopmauia cTaHnHn Bynu B Mexax
YyCTaHOBIEHUX rpanuub, Ak npuiaHaTo abo 3a Ttabnuuero 1.

a) YoTMPbOXOCLOBNIA BUMIpIOBaNbHUM Npunaj b) TpbOX0OCLOBMIA BUMIpIOBANsEHUA NpUNag
losHaku:
1 — LOTVYHWA, 4 — obepToBMUA,
2 — papianbHui; 5 — HaBaHTaXeHHA.

3 — ocboBWA,

PucyHok 7 — onoxeHHs OCHOBHOT AOTUYHOT nonoska
nig 4ac nepeBipAHHsS BigXWNiB (X MakcumanbHa AOBXWHA ponuka
Ans nepeBipeHoro o6’emMy BUMIpIOBaHHS)

5.2 MeTtoaukn ouiHOBaHHSA BUMiproBanbHuX npunagis tuny KBM

Ha KBM 3 abo 6e3 06epToBOro Crony BUMIpKOBaHHA 3yByacTux KONic MOXIWBO, KON JOCTYMNHE
nporpamHe 3abeanedyeHHs cneuianbHoro npusHadeHHsa. BusnaveHHs oci 3ybuyacToro koneca 4ocaraTb
BUMIpHOBaHHAM miglumnHunkosmnx (Uuandoeux) abo iHwmx 6a3oBUx NOBEPXOHb | BUKOPNCTOBYIOTL ANA
no4anbuworo BUMIPIOBaHHSA.

5.2.1 Bunpo6yeaHHsi Onsi eu3Ha4yeHHs1 poboqux xapakmepucmuk 32i0Ho 3 I1ISO 10360

B ISO 10360 yctaHoBneHO cneuiansHWil TecT ANg BU3HAYeHHA poBoynx XapakTepucTuk Koopau-
HaTHO-BUMIpIOBasribHMX MalwH. [epeBipsHHA NPOBOAATE HA NMOCKO-NapanenbHUX KiHUEeBUX Mipax
OOBXWHM | Ha BUCOKOTOYHIV kanibpoBaHin Kynbui 3 AiameTpoMm nepesaxHo 25 mm abo 30 mm.

BcTtaHosneHo 3 Te€CTU:

E — Biaxun o06’eMHOro BUMIpPIOBaHHSA LOBXWUHM,

R — Biaxnn of'eMHOro 30HAYBaHHA,

THP — Bigxun 06’eMHOro ckaHyBaHHS.

[na Tecty E Habip 5 kaniOposaHnx riocko-napanernbHux KiHUeBUX Mip AOBXWHW Mae OyTn 3mips-
HUI 3 pas3n 3a 7 MOMOXEHHAMK 3 2 30HAYBAHHAMK Ha KiHueBy Mipy. OpieHTauis KiHLUEBWX Mip MOXe
ByTu B Byab-AKOMY HanpsiMi npocTtopy (06'eMHo). Yci 105 sumipis matoTe ByTn B8 gonycky (100 %).
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Onsa Tecty R BucokotodHa (Hanis-)cchepa mae Byt BuMipsHa B 25 o4HAKOBO po3nogineHnx
OAVHOYHMX TOYKax 30HAYBaHHSA. Yci 3oHAyBaHHA (100 %) mMae ByTW BMKOPUCTAHO ANS OUiHIOBAHHS.
MoBHWI Bigxun BUMIpAHOT hopMu € NOXubKol 06'eMHOro 3oHAyBaHHs R.

Y
X L
E THP
Mo3Haku:
E — BIAXUN 06'€EMHOro BUMIPIOBAHHA 4OBXUHMU,
R — Bigxnn o6’'eMHOro 30HAYBaHHSA,

THP — Bigxun o6'eMHOro ckaHyBaHHSA.

PucyHok 8 — O6'emHi Tectn KBM

Ona tecty THP noTpiOHO 3QINCHUTY KiNbKa NiHI CKaHyBaHHS.
Ha Tectn R i THP Ginblwe BnnueatoTe poboYi XxapakTepnCcTukK CUCTEMU 30HAYBAHHS, TOAi Sk TecT E
HanexuTb i 40 CMCTeMN 30HAYBaHHS, | 40 CyMapHO| NOrpilHOCTI.

5.2.2 BunpobyeaHHsi Ha rsiumi 3 KynbKamu

AnbTepHaTUBHO BUKOPWUCTOBYHTb NAUTY 3 Kynbkamu, wjob nepesiputn TouHicte KBM. FnuTta
3 KyNbKamu CKnafaeTbCcs 3 NAacTUHKU 3i cTani abo iHWoro matepiany, Ha SKid po3MillleHO B NpsSMo-
KYTHIM CiTUI KoopAMHaT BUCOKOTOYHI KyIbKW, AMB. pucyHok 9. 3a 4ONOMOrol cneuliansHOro nporpam-
Horo 3afeaneyeHHs NOJTOXEHHS KyIbOK aBTOMaTru4dHO BMMIPIOKOTE | MOPIBHIOKWTL 3 BigkaniopoBaHumu
nonoXeHHaMMW. MNUTy 3 KyNbkaMu BCTaHOBNIOKOTh Y PidHUX OpieHTauiax B 06’emi BUMiptoBaHHSA, TOBTO
napanenbHO KOOpAWMHATHUM NAoLWMHaM i No giaroHani.

/

PucyHok 9 — BurnpofyBaHHs Ha nnuTi 3 Kynbkamu
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5.2.3 [ToeopomHi cmonu
Ons npunagis KBM 3 NOBOPOTHUMW CTOMamu TakoX nNOTpiBHO AOTpUMyBaTUCH MeTOoAMK

fSO 10360, ans. pucyHok 10.

Pucynok 10 — BunpofysaHHa Ha NOBOPOTHOMY CTOnNI

5.3 CucTtema KOHTAKTHOIro BUMIipHOro gasaua
36ip gaHux i cuctema o6pobBky ckNafaeTuCa 3 roNoBKW Lyna, MexaHiamy BUMIpHOro gasada

i cuctemn peecTpauii faHux.

5.3.1 Wyn
BubupatoTh i NepeRipATb CTaH LWyNa v 3anvcyloTb NOro Po3mip i reomeTpiro. KOHTPOMKTL Nono-

XEHHA Wyna Ha npunagi NoBTOPHUM TapyBaHHAM abo BUKOPWUCTOBYIOTb YCTAHOBHWIA NMPUCTPIN BUpoBHUKA.

5.3.1.1 ChepuyHi HaKOHEYHUKU Wyna, Wo 8UKOPUCMOSYOMb y 2eHepamusHux npunadax

CdepuryuHi HaKoOHEYHUKMN Lyna BUKOPUCTOBYKOTL YacTo, 0coBnMBO Ha KepoOBaHMX KOMMIOTEPOM
reHepatnBHux abo KBM npunagax. ChepnyHi HaKOHEUYHNKN Lyna MeHLe 3a3HaloTb 3HOWYBAaHHS,
3 MEHLUOK NMOBIPHICTIO 3anuwaioTe cnig ra Givrin nosepxHi 3yBa i kpawe npunawTosaHi 40 MeToais
TapyBaHHS KEpOBAHOro KOMM'KOTEPOM MOMOXKEHHSA, HiX FOCTPi HAKOHEYHVKK Wwyna.

[eHepaTWBHI Npunaay BMMIPAIOTb NOXMOKW reoMeTpii AK BiAXWNW BiJ TBIPHOT HOMIHaNbHOT reo-
meTpil. NepeBipaHHA eBONLBEHTHOTO Npodink nepenbadac POPMyBaHHA HOMIHANbHOI €BOSTLBEHTH
3rigHO 3 0COBNUBICTIO NOCTIMHOTO NiginMaHHA opMun Tiel KprBeoi. Mig Yac Takux nepesipsiHb LeHTp cde-
PUYHOTO HaKOHEYHMKA TOITOBKN | NOro TOYKa KOHTaKTy 3 NOBepxHeio 3yGa yTpumylTbCca B Mexax Mnno-
WMHW 3a4ennienHs. [epeBipsaHHA reHepaTUBHOT 'BUHTOBOT NiHIT BUKOHYIOTb 3rigHO 3 (DOPMYBAHHAM HO-
MiHanbHOT 'BUHTOBO! NiHiT. [epeBipsiHHA reHepaTUeHOro Kpoky 3ybuis nependaqae obepToBe NO3NLi0-
BaHHA 3yByacToro koneca sriaHo 3 iAeanbHUMW PIBHOMIPDHO pO3MilLEHMMN pO3TalyBaHHAMN 3yOLUiB.
Ha HemoandikoBaHnx eBONbBEHTHNX FBMHTOBUX Oi4HNX NoBepxHsX 3yBLiB TOUYKa KOHTaKTy MixK cthepniHUM
HaKoHEeYHUKOM Lyna i BiyHow nosepxHet 3yba ByAe nuilaTncst NOCTINHOK NpoTArom BunpoboByBaHb,
NpoBEAeHUX 3riAHO 3 UMW reHepaTUBHUMU MeToAamun. 3MiHM BeKTopa KOHTakKTy i cdhepudHoCTi Ha-
KOHeYHMKa Llyna He € iCTOTHUMW npobnemamy B UbOMY BUNAAKY.

MpoTe BiyHi NoBepxHi 3yOUIB MOXYTb NPEACTaBNATA CYTTEBI BiAXWIW Bifi €BONLBEHTHOT reomeTpil.
Lle moxe GyTn BHacnifok HaBMUCHOT MoaudikaLlii, Takoi Ak 3pis BepwnH abo HenepenbaveHi BUpoBHNi
Biaxunu. CyTTeBi Bigxunu Big €BONbBEHTHOT reOMETPii CNPUYMHATE 3MiHY B BEKTOPI KOHTAKTY, fiKa MOXe
BOMWBATU HA CNOCTEPEXKEHHS NOMOXEHHA | KOHTYPY LUX AINSHOK BIAXUAY, HABITb Nig 4ac 3acTOCyBaHHS
reHepaTUBHUX METOAIB NepeBipAHHA. Y Takux Bunagkax, moxnueo, byae HeobxioHMM 3acTocoByBaTH
nporpamHe KOpWUryBaHHA Janux nepesipku.
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BukopucTaHHs cihepuiHUX HakKOHEYHUKIB Lyna CNPUYNHNTL YABHE 3a0KPYINEHHS Ha KiHusax BiuHuX
noBepPXOHb 3yOUiB, HABITL 3@ HAABHOCTI BIAHOCHO rOCTpUX kpaie. Lle 3BMyantHo TpannseToCst Ha 30BHIiLL-
HLOMY AiaMeTpi nig yac nepesipaHHA eBOoMbBEHTHOro npoduinto i Ha Topusx 6iYHOT NoOBepXHi Nig Yac
nepeBipAHHA 'BUHTOBOI NiHIil. Take yaBHE 3a0KpYIfEHHA MOXHa BUITYYUTY 3aCTOCYBaHHAM BUNPABIIEHb
nporpamHoro 3abesnevyeHHA. ANbTepHATUBHO, HUM MOXHA NPOCTO 3HEXTYBATW, OCKINbKWM o4YeBMAHE
330KpYrNeHHs BUHWUKAE TiflbKW no3a kpaem BivHoT noBepxHi 3yba. OUiHIOBaHHSA 320KpyrneHHs kpato abo
ocobnueocTei hacok, 3BMYanHO, Kpalle BUKOHYHOTb npunagamMmu, BiaMiHHUMK Big TUX, WO NpU3HayeHi
Ana meTponorii npocdino nosepxHi 3yG4acToro koneca.

CdrepuyHi HaKOHEYHWKN LyNa BUKOHYIOTb BULLWIA piBEHb MEXaHIYHOI hineTpallii faHux nepesipku,
HIXK FTOCTPi HaKoHeYHuKkKM wyna. Y BinbliocTi BUNagKiB ue He icToTHa npobnema.

5.3.1.2 CpepuyHi HaKOHEYHUKU Wyna, Wo sukopucmosyioms y npunadax KBM

KBM 3assuuai He BUKOPUCTOBYHOTb reHepaTueHi MeToau. LLiBnawe reomeTpio npodinto nosepxHi
3yba posrnagaTb SK pAg TOHMOK, KOXKHa 3 HADOPOM TPbOX PO3MIPHUX KOOpAWHAT. [1ig Yac Takux TecTiB
TOYKU KOHTAKTY MiX ChepU4HUM HakOHEeYHUKOM Lyna i BivHnmn npodinamu 3ybui ByayTb 3HAYHO
amiHoBaTucsa. o6 gocartn gincHux BUMIPIB, LS 3MiH2 BEKTOpPa KOHTAKTY Mae NpUMCTOCOBYBAaTUCH
NOB’A3aHO KOMM'IOTEPHO0 Nnporpamoto. ChhepuyHicTb HaKoOHeYHMKa Lyna Takox mae 6yTu BpaxoBaHo.

MNonapxa KBM tTunoBo BUMIpIOE MBUHTOBY fiHit0 3yDa 11 eBONbBBEHTHUM Npodinb 3rigHo 3 reHepa-
TneHUMUK meTofamu. Lle nepenbavae TpacyBaHHA NOBepxHi 3yba B3A0BX paay pagianbHUX TOYOK,
y TO# Yac obepTaHHAM 3MIHIOETbLCS NOo3nLis 3ybyacToro koneca, HeobxigHa, wob nigTpuMyBaTU KOH-
TakT 3 BUMIpPIOBANbHUM gaBayemM.

5.3.1.3 [ocmpi HaKOHEeYHUKU wyna

lFocTpi (3 Manum pagiycomM) HakKOHEYHWKN Lyna 4YacTo BUKOPUCTOBYIOTh Y FeHepaTUBHUX npuna-
nax, ane He Bcwoau B KBM. MoCTpi HAKOHEYHUKKM LWyna Kpalle NPpucToCoBaHi 40 MeXaHiYHUX MEeToaiB
TapyBaHHS NOMOXEHHA, HiX cpepudHi HAKOHEYHWKN LWyna. 3BMYaiHO BUKOPUCTOBYIOTL FOCTPI HakKo-
HEYHUKW LWyna pisueBoro TUNy i JUCKOBOro TUNy (O4WHOYHMIA abo NoABIMHUA KOHIYHWIA).

Pizuesyidt TMN € BIAHOCHO NpocTuUM, WO TapyBaTy NO3WULiK0 KOHTAKTOM 3 TOYHOK OMNpaBKoto
BigOMOro aiametpa. Lig npakTtuka giesa Tinbky ToAi, KLU0 HAaKOHEYHUK LWyna pisueBoro TNy nigTpu-
MYETLCS TOCTPUM, TaKUM YMHOM LE rapaHTye, Wo KOHTakT Bylde 34iNCHIOBATUCS TiNTbKW KIHLEM HaKo-
HeYHMKa. 3BMYaNHO WynW Pi3UEeBOro TUNY BUKOPUCTOBYIOTE TiMbKA B KOHTPOMBHO-BUMIPHOBANbHUX NpuU-
najax eBONbBEHTHMX NPOdIniB.

HakoHe4YHWKN wjyna ANCKOBOro Tuny € Binbw Bumornusummn ans pobotun n obcnyrosyBaHHA
3 NOTPIOHOI TOYHICTIO. BOHN MOXYTE BYTWM BUKOPUCTAHI B NO3WLIIOBAHHI ONpaBKu, ane 4acTo HaToMICTb
BUKOPUCTOBYIOTb cneuianbHuii npucTpin. Wynn auckosoro tvny ocobnueo gobpe npucTtocoBaHi 4o
npunagis, WO NepeBipslTL €BONbLBEHTHUA Npodhins i NiHil Haxuny 3yba.

MOpIBHAHO 3i ChrepnYHNMMN HAKOHEYHUKaMM LWyna, TOCTPI HAKOHEYHMKN Lyna MeHlle 3a3HanTb
BNNUWBY CYTTEBUX Biagxunis npodpinie 3yba Big eBONbLBEHTHO! reOMeTpIl, CTBOPHOIOTL MEHIWE MexaHidHe
iNbTPYBaHHS AaHWX NEPEeBIPKU | CTBOPIOIOTL AYXe Mane yABHe 3aoKpPYIMeHHs Kpak nig Yyac sBunpoboBy-
BaHHSA €BOMbLBEHTHUX NPOdIniB. MOCTPI HAKOHEYHWKM Lyna AUCKOBOrO TUMY YTBOPKOKTL YABHE 330KPYT-
NeHHs Kpato Nig vyac nepesipsaHHS 'BUHTOBOT NiHIT, PIBHO3HAYHI TUM, SKi CIPUYNHEHT ChePUYHUMU HaKO-
HEeYHVKamu wyna.

5.3.2 Cucmemu peecmpauil daHux

Huvxye HaBedeHO NOSICHEHHS | 3aranbHi HOpMaTUBY LWOAO KPUTUYHUX NOXUDOK BUMIpOBAHHS
KOHTaKkTHUM gasadvem. MeToAM OUiHIOBAHHA CTOCYIHOTLCS NEPEeBaXHO MexaHiYHuX npunagis ans 3yb-
yacTux nepepayv 3 BUKOPUCTAHHAM eneKTPOHHOT abo MexaHiYHOT CUCTEMU BUMIPIOBAHHA KOHTaKTHUM
nasadem. [Ans KOHTPONbOBAHUX KOMMN'IOTEPOM BUMIPIOBANbHUX cUCTeM, Taknx sik KBM(u) abo reHepa-
TneHoro tuny MBI (nporpamoBaxi BUMipioBanbHi NpUCTpOT), NOTPIOHO AOTPUMYBATUCA pekomeHaalin
BUPOOHMKIB Nig Yac ouiHIOBaHHA CUCTEMW BUMIPIOBANbHOMO gasada i perynioBaHHs.

[us. Tabnuuto 2 woao TOUMHOCTI BMMIPIOBaNbLHOro gagaya i HopMatueis BUMIPIOBanbHOI cUCTEMU.

BinbWwicTb cucTemM BMMipOBanbHMX JaBadiB gBoHanpasneHi Tak, 1ob BOHW Mornm BUMiptoBaTh nisi
i npaei 6i4Ki noBepxHi 3ybuis. Baxnueo, Wob sumiptosancHuii fasay Oys nepesipeHuin B 060X Hanpsam-
kax. Takox 6epyTb 40 yBarv, WO AMHAMIYHI XapakTepUCTUKN He NepeBipsSIoTb 3a L€ METoANKOK
BUNPOOYBaHHS.
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Tabnuus 2 — HopmaTuen cuCcTeMN BUMIPIOBANbLHOIO AaBaya

CTyniHb TOYHOCTI, MoxuBka koetiLleHTa NnepeaBarHa o
L0 NepeBIpAoTL 3rigHo BUMIPKOBANLHOrO gasava POBAlﬂbH:K:AAaTHICTb, Xonoctwit xi,

31S0O 1328-1 ta ISO 1328-2 (% A1ana3oHy BUMIDIB) MKM

2 1 0.1 0,2

3 1 0.1 0,2

4 1 0,1 0,2

5 2 0.2 0,4

6 2 0,2 0.4

7 3 02 0,4

8 3 0,5 0,5

9 3 0,5 0,5

10 3 1,0 1,0

1M 3 2,0 2,0

12 3 2,0 2,0

5.3.2.1 KoedghiuieHm nepedagaHHsA

OuiHtoBaHHA koedpiyieHTa nepefaBaHHA KOHTPOSNbHO-BUMIpHOBanNbHoOi cuctemun nepepbavac
NOPIBHAHHA hakTU4HNX BiAXWMNIB AaBadva 3i 3HAYEHHAM BiAXWsy, BKA3aHOro KiHUEBUM BUXIgHWM Npu-
cTpoem (aue. pucyHok 11). KoediuieHT nepenasanHs Byne BUMIpIOBATUCSA BENUYMHOK BiAXUITY AaBada
Bif;JHOCHO MOBHOI WKanW CUCTEMU ANSA KOXHOTO Hanpsmy, JOCTynHoro Ha npunagi. Lle mae 6ytv 3pob-
NEeHO, NEPEeKOHaBLUNCE, WO BCI BUMIPIOBAHHSA BUKOHAHO Nif 4ac pyxy B TOMY caMmomy Hanpami. Lie moxe
OyT¥ 30iiCHEHO BMKOPWCTOBYBaHHAM MockonapanenbHuxX KiHLeBUx Mip JOBXWHKU, MikpomeTpa, kani-
BporaHoi cTyniH4yacToi abo nnockoi 0cboBOT NiHINKN YK iHWoOro kanidposaHoro npuctpoto. MigHocATb
haBa4y 4o Bigomol no3uuii Ha o4HOMY KiHUI WKanu B 3aszHadveHOMY Hanepeg Hanpami. Bukopuctosy-
04K OOVH i3 BUMLLIE3a3HAYEHUX METoAIB, NIAHOCATL AaBad 4O No3uvuil B iHWOMY KiHUi WKanu, Habnuxa-
IYUCL Y TOMY camoMy Hanpsmi, Ak paniwe. KoediuieHT nepegasaHHs mae ByTu BiaperynsoBaHo
AK NOTPiIOGHO, WoO OTPYMATM NPUAHATHE MOPIBHAHHSA MiX (PAKTUYHMM BIAXUIMOM | BKA3aHWM BiAXUNOM.

Po3Mipu y minimeTrpax
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S——— e — ]
/

0,25

4 5

logHaku

1 — NIHIMHWA AaBayv Ha OCHOBI AudepeHuinHoro Tpanchopmatopa LVDT,
2 — nigcunioBay gasava (aHanoroevn),

3 — aHanoroB#it NPUCTPIA A0 UNDPOBOro NEpeTsopoBavya,

4 — KIHUeBWUW NPUCTPIA IHATTA NokasiB — Undposwun,

5 — KIHUEBUI NPUCTPIA 3HATTA nokas3is — cTpiykosa girarpama

Pucyrok 11 — KoedilleHT nepegaBaHHa KOHTPONbHO-BUMIPHOT cucTeMM
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JdoaaTkoBo A0 Uuboro BunpobyeaHHA noTpibHo 3pobuTh AoAaTKOBI BUMIpOBaHHS, LWo6 nepeBipnuTy
NIHINHICTb, | ABOHanNpaBneHi BUMIpIOBaHHA, WoO nepeBipuTn XONoCTuit xig. [ue. pucyHkm 12 i 13.

Y &
+
_/
0 ——
il

Vv

- 0,1 +0,1 ;

lMoaHaku

X — BIAXWN paBava, MM,
Y — MOrpilHICTL KoedILIEHTa NepeAaBaHts

PuncyHok 12 — JlininKicTe cnctemn LVDT

PucyHok 13 — JIHIRHICTB 3i CcTyniH4YacTum kanibpom

5.3.2.2 Xonocmud xid

Xonoctuni xig Moxe ByTu onucaHnin, K pisHULA Mk NoKa3amu JaBaya, Konu BiH nepebyBae TOYHO
B Takiin camin nosnuii nicna HabnvxkeHHs 3 NPOTUNEXHUX Hanpsamie. AUB. pucyHok 14,

Lleit xonoctTui xig MOXHa BU3HAYUTU PeTenbHUM BUMIPIOBaAHHAM KanibpoBaHoro repenagy Ha
€BONbLBEHTHOMY npodini abo renHTOBIN NnoBepxHi. OCKINbKM HEMOXMNBO NepenbayunTy, WO NOBEPXHS
nepebysae TOYHO B Takii no3uuil Ha o6ox Bokax nepenagy, rmnbuHy nepenaay tpeba BMMipoBaTu
asoma cnocobamu. Tlepwnii: nigHOCATL fasad A0 BiAOMOT NO3uULLil NpOTM NOBEPXHI, WO nopsag 3 nepe-
nagom, pyxatouuch y nACoBOMY HanpsiMi, NoTiM BUMIptooTb MubuHy nepenagy. Apyruii: nosTopIOOTb
BUMipIOBaHHSA ficna nigHeceHHa Aasada A0 BiAOMOI No3unuii, pyxar4ynch y MiHyCOBOMY Hanpsami. PisHnus
y BUMIPsHI rinbuHi € XONoCTUM X040M.

BulllesasHayeHi eTanoHHi 3pa3kM HEMOXIUBO BUKOPUCTOBYBATY Ha Npunagi BUMIPHOBAHHA Kpo-
Ky 3ybuis. OguH meTo BUKOPUCTOBYE ONMpaBky 3i WhichoBaHow nuckoto. MigHOCATL AaBay oo BigoMOol
NO3ULIT Ha KOHLEHTPUYHIA YacTUHI NoOpAg 3 JIUCKOK, PYXak4YnCh Yy MNAKCOBOMY HanpsiMi, 1 obepTatoTh
onpaeky, Wob BUMIpATK rMUBUHY nucku. MNoTiM NOBTOPIOKTE BUMIPOBAHHA NigHECEHHAM AaBava 4o
BiAOMOT No3uLil, pyxalduce y MiHycoBomy Hanpsami. PisHuusa y BUMIpsaHIA rMMBWHI € XONocTUM XO40M.
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[To3Haku

1 — noBepxHA 3yba 3 sarnubneHHsm,
2 — XONnocTui xig,

3 — 3HATI NOKa3u BUSBMEHOTO BIAXWUNY

PucyHok 14 — XonocTuil xig cucTemn BUMIPIOBaHHS

[HWWM METOAOM BUMIPIOBAHHA XOMOCTOro Xo4y € HabnwkeHHsa Ao Tiel camoi no3uuii Ha koopan-
HaTHIR Wwkani nimba 3 NpOTUNEXHWUX HanNpaMiB i3 AaBayeM HanpoTu dikcoBaHoro ob’ekra. PisHuus mix
nokasamu fasaya € XonocTtum xoAoM. [MoTpibHO 3BepTaTh yBary Ha rapaHTyBaHHs BIACYTHOCTI X0m0-
CTOFO X04y B KOOpAWHATHINA Wwkani nimba/ronoBLi 34MTyBaHHSA, iHakwe Len MeTod [acTb NOMUNKOBI
pe3ynbTarn.

5.4 ®inbTpyBaHHA

Bumipu oxonnioloTb Biaxunu 6araTbox pPisHUX [OBXWH XBUNb abo vacToT. QineTp, SKUA 3MEHLWYE
KOPOTKOXBMNBLOBI (BMCOKOYACTOTHI) AaHI, HA3UBAIOTb HM3BbKOYECTOTHUM inbTpom. Lie Tinbku ognH Tunn
GinbTpyBaHHsA, 3BNYaHO 3aCTOCOBYBAHWMIA Npunagamu metponorii s3ybyacTux nepegad. BoHo cnpuun-
HAE BWPIBHIOBAHHA 4AHUX | 3HEXTYBaHHA BNNMBaAMWU CTPYKTYPY NOBEPXHI.

Baxnneo 3HaTW TUN BUKOPUCTAHOrO INbTPYBAHHA: MEXAHIYHUIA, €NEKTPUYHNA Ta MaTeMaTuy-
HuA. Oue. pucyHok 15.

1

5 6

osHaku

17 — opMa HaKOHEeYHUKa AaBadYa — MexXaHiyHe (INbTPYyBaHHs,

2 — aHanorosui niacuMniBeay gasada — enekTpoHHe abo MexaHivHe uIbTpyBaHHS,

3 — aHanor Ao UuhpoBOro nepeTsopioBada — BXIAHWA curHan moxe 6yTun BiacbopmaToBaHNit akTUBHUM
HN3bKOYACTOTHAM €IeKTPOHHUM PINETPOM,

4 — uyudposnia diNbTp nporpamnoro 3abesneyeHHA — MNiCNA NEPETBOPEHHA BIAXUNY A0 UWHPOBUX
3HaJYeHb, nporpamHe 3abeaneyYyeHHs MOXe 3aCTOCOBYBATU uvdpose PINLTPYBAHHSA,

5 — aHanoroeuin tHAUKaTOP — BXIAHUNA cCUrHan Moxe ByTu CHOPMOBaHWIA ENEKTPOMEXaHIMHUM dDINbTPY-
BaHHAM IHAMKATOpPA,

6 — uucbposun IHAMKATOP — AojaTkose unudpose QuNLTPYBAHHA MOXHA 3acTocosysaTu A0 00ox npob

PucyHok 15 — Tunu inbTpyBaHHs

5.4.1 MexaHiyHe ¢inbmpyeaHHs

MexaHiyHe dinsTpyBaHHsa obmexye 3ibpaHi gani BunpofosyBaHHA [OBroXBUNLOBUMU (HN3bKOYa-
CTOTHMMW) 3HAYEHHAMU | TOMY € (DINbTPYBaAHHAM HM3bKoYacToTHOro tuny. Le sigbysaetbcq, Konu
NOBEPXHA HAKOHEYHMKA AaBava NepekpmMBac BUCOKOYACTOTHI (KOPOTKOXBUNLOBI) HEPIBHOCTI NOBEPXHI,
TakMM YMHOM MPUAYLLYIOYK BIAXWNW B Til YaCcTWHI cnekTpa.

Y BinbWocTi BUNagKis OBXUHA XBUMb, YCYHEHI 3 AaHux BUnNpoByBaHHA MexaHiyHumn instpyBans-
HUMW OiAMU CHEepPUYHOTO HAaKOHEYHUKA Uiyna, He € 3HaYHUMK. Y 3acToCyBaHHAX, WO BMMaraiTb 4ONy-
YEHHS LIMX AYXE BUCOKOYACTOTHUX OAaHWX, MOXHa BCTAHOBUTW KOHCTPYKLUIT WyNis MeHLWNX pagiycis.
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Mia Yyac BMKOpUCTaHHS fasava OOBrol AOCSKHOCTI 3 ManuMm HakOHeYHMKoM noTpibHo ocTepira-
Tnes, wob iHepuis NpyXKUX Mac gasaya BUMIpOBanbHOro Npunagy He 3rnajXysana TPaekTopiio dak-
TUYHOT chopmu 3yba.

5.4.2 EnekmpudHe inbmpyeaHHs

EnekTpuuHe hinsTpysaHHa oBmedxye 3i6paHi faHi BunpoboByBaHHS JOBrOXBUMLOBUMW (HN3LKO-
YACTOTHUMWN) 3HAYEHHAMWU | TOMY € DIIbTPOM HM3LKOYACTOTHOTrO TuUny. [1pOTArOM enekTpuyHoro
hinbTpyBaHHS curHan gaHux eunpoboByBaHHA NpOXOAWTL BiA rONOBKW AaBada yvepes KoHTyp (RC)
eneKkTpuYHore inbTpyBaHHA i OCTAaTOMHO A0 BUXIAHOrO NPpUCTPOK CNOCTEPEXEHHA AaHnX.

KOoHTypn enexTpu4Horo inerpyBaHHa po3pobneni, wob A0CATTM YCYHEHHS BUCOKOYACTOTHUX
OaHux BUNpobyBaHHA 3@ BCTAHOBNEHOT AOBXWHN XBUII, HA3BaHOT 4acTOTOK BiAcivkK. Bei gani 3a yacToT
CYTTEBO BULLMX, HX YacToTa Biacidykn, ByayTb YCYHeHI.

Heeganum edekTom enektpudHoro inetpysanHs RC € dra3oBe 3MilleHHA gaHWX, IO MOXe
BNNMBATW Ha aHani3yBaHHS pe3ynbraTtis BunpobyBaHHS.

5.4.3 MamemamuvyHe pinsmpyeaHHs

MaTtematnyHe inbTpyBaHHA Bumarae, wob gadi sunpobysaHHa cnoyatky Byno nepeTsopeHo
i3 aHanorosnx 4o UMdpoBuUx i 403BONNNO 06pobKYy LUPOBUM KOMN'KOTEPOM. 3BMYANHO AOCTYNHI ABa
3aranbHi TMNU MaTemMaTUYyHOro ineTpa. Meplnin TUN eMynie XapakTePUCTUKN enekTpUYHuX inbTpis
(3 abo 6e3 Pa3o3MiHHOT xapaktepucTuky kKoHTypa RC). [HWWN TUR CAMpaETbCH Ha MaTtemaTuky
layca. PekomeHayeTbCa BUKOPUCTAHHA LUNdpoBOro ineTpa layca, OCHOBaHOTO Ha xapakTepucTukax
nepegaBaHHsa aMmnniTyan cuHycoiganbHoT XBUNi i y BignosigHOCTI 3i cTtanaapTamu 1SO.

KopucHoto Byna 6 MOXAWBICTE NPOrnNaHyTy AaHi BunpobyBaHHA Nig Yac 3acTOCYBaHHSA PI3HOTO
MaTemMaTM4HOro (PiNbTpyBaHHA.

5.5 OuiHWBaHHA NOTPIWHOCTI

3aknYHoK NpoUeaypolo € OLIHEHHA NOfpIWHOCTI Npouecy BUMiploBaHHA. PekoMeHAOBaHO
BUKOPUCTAHHSA €TarnoHHUX 3paskiB, Takux fK Ti, L0 ONUCaHHO B po3aini 6, i MeToankn OUiHEHHSA Norpiw-
HOCTi BMMIpPIOBaHHSA, Takoi AK Ti, WO onucaHo B posginax 7, 8 i 9. B posgini 11 HaBeaeHo npasuna
3 BU3HAYEHHS NPUAATHOCTI 4O BYKOPUCTAHHA Npouecy BUMIpIOBaHHSA | pekoMeHAaauil ANna 3MeHLWweHHs
MOrpilHOCTI BUMIPHOBAHHS.

6 ETAJTOHHI 3PA3KU

ETanoHHMM 3paskom € Byab-SKUIA BiONOBIAHNA 0B’EKT, O Mae HEPOIPUBHUIA MAHLIKOXKOK NPOCIiaXY-
BaHWX KanibpyBaHb 3 NPaBUMbHUM TpaKTyBaHHAM NOrPiLUHOCTEN BUMIPHOBAHHS Ha KOXHOMY eTani
naHulokka. ETanoHHi 3pasku 3BM4anHo MarTb BUCOKOTOYHI Basosi noBepxHi, wob scTtaHoBUTW Ha3o-
BY BiCb | BUCOKOSKICHI BUNpoBHi NnoBepXHi TUNOBMUX NpefcTaBHuUKIB reomeTpii BiyHOT noBepxHi 3yba
€BO/bBETHTHOT renikoifgansHol 3yb4acToi nepegadi. ETanoHHi 3paskyn matoTb OyTu nofibHi 3a po3mi-
poM | reoMeTpielo 4O BUTOTOBMNEHUX 3ybYacTux nepenay, iHCNeKTOBaHWX Ha BUMIpHOBanbHOMY npunagi.
ETanoHHi 3pas3km MatTb 3DepiratMcs 3a Takux caMux YMOB HaBKONMWLWHLOTC cepefoBula,
fK | BUMmiptoBanbHMi npunag sybyactux nepegad, i ByTu saxuweHmmn Big NOWKOAXKEHHA abo KOposii.

Kno4oBoK XapakTepUCTUKOK eTanoHHUX 3paskiB € iIX reomeTpuyHa ctabinbHicTe. AgekBaTHa
CTabiNbHICTE € HEBIA'EMHOK BUMOTOK NMOPIBHAMBHOIO METOAY OUIHIOBAHHSA MOrPILLHOCTI BUMIPIOBAHHS.
OcCKinbKy gyxe Baxko BuABNTM npobnemu 3i cTabinbHICTIO B €TAN0OHHMX 3paskax nig 4ac BUKOPUCTaHHS,
BaXKIMMUBO, OO TX KOHCTPYKLUis, Mmatepian, BUTOTOBSIEHHS | KOPUCTYBAHHA MiHiMi3yBanu HecTabinbHICTb.

EnemeHTU eTanoHHOro 3paska, Taki sk 6iyHa NoBepxXHSA 1 OCHOBHI napameTpu 3yba, matoTb Biano-
Binatn ISO/TR 10064-1.

6.1 YcTaHoBKa 6a3oBUX eneMeHTiB

ETanoHHi 3paskn 3BMYaANHO BCTAHOBIOKOTL MiX UeHTpamMu Ha BunpobyBanbHOMY npunagi.
Lle 3py4HO | NPUAHATHO, Xo4a € BaraTo HWKUX MOXITMBUX KOHirypauin. INMpoTe, ockinbku isuyHa opieH-
Tauis eTanoHHOro 3paska 4o Npunagy MOXeE BNNMBATW Ha pesynbTaty BUNpobyBaHHSA, TO €TanoHHi 3pas-
Kk maTb OyTn 3abesnedveHi BigNoBIAHMMY BA30BMMUN NOBEPXHAMU, LWOD AO3BONUTM NIATBEPLKEHHS
NpaBUITbHOrO YCTaHOBMEHHSA. TUNOBO U BUMOTa peanisyeTbCsi po3TatlyBarHAM igeHTudikalinHmx 6asosux
AlameTpiB y HanpsaMi KOXKHOIO KiHUS eTanoHHoro spaska. BennunHa i kyToBa opieHTauis napameTpis
onUTTA uux Ba3oBNX NOBEPXOHL Mae ByTu JonyyYeHa B Aani cepTudikaTa eTanoHHOro 3paska i nigTBepaxy-
BaTNCA AK YacTuHa mMeToaukun KanibpysBaHHS BUNpoByBanbHOro npunagy €BONbBEHTHOMO Npoginto.
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ETanoxHi 3pasku Takox MoxyTb ByTu CKOHCTpyoBaHi 6e3 3abeanevyeHHs yCTaHOBKN MiX UeHTpa-
MK Ha BunpobysanbHoMy npunagi. Taki eTanoHHi 3pasku matoTh ByTn 3abesneveni abo gsoma 6aso-
BAMMK AiameTpamMin, po3TalioBaHMMU OINsA KOXKHOIO KiHUS eTanoHHOro 3paska, abo ogHumM 6asoBum
diameTpom | 6a30BO NOBEPXHE, PO3TALLOBAHOK Ha OAHOMY TOpLi [ns UbOro TMny e€TanoHHOro
3paska BUMaraeTbCs peTesibHe MOo3uLilOBaHHA €TanoHHOro 3paska Tak, wob minimisysatn BMTTH
Da30BuMX NOBEPXOHb. ETANOHHI 3pa3kn UbOro TUMy MawTb KPYrosy Aiarpamy, L0 AOKYMEHTYE BEnUYuHy
M opieHTauilo 6MTTA UNX DA30BUX eneMeHTIiB, BKMIOYHO 3 cepTUdikaTom NigTBEPOKEHHS.

6.2 3anponoHoBaHi KOHTPOJILHI eTanoHHI 3pa3kn

Ak ykaszaHo B 1ISO 18653, € baraTo MeTOfiB | eTaNnoHHKX 3paskiB, siki MOXHA BUKOPUCTOBYBaTW ANA
kanbpysaHHs. Y 6.2,2—-6.2.5 HaBegeHO 3anNponoHOBaHi KOHCTPYKLIT eTanoHHNX 3paskiB, sKi BUKOPU-
CTOBYIOTb (hakTu4Hy hopmy eBonbBeHTHoro syba.

6.2.1 O6’c¢dHaHul emasioH egoO/IL8EHMU OCHOBHO20 KOJ1a

ETanonHni 3pa3ok, 306paxeHnin Ha pucyHky 16, € ogHUM cnocobom BUKOPUCTaHHA (hakTU4HoT
copmun eBonbBeHTH 3yDa. LA KOHCTPYKLIS AO3BOSSE KOHTPONIOBATY €BONbBEHTY 3 OCHOBHWUX Napa-
MeTpiB 3a 4ONOMOTot obkaTy i CyMilleHHs Ha OCHOBHOMY KOni.

Poamipu y Mimmerpax
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PekomeH0BaHI NPONOPUIl NOYATKOBYVA AlameTp 24 m, | cTaHAApPTHWUA KyT npodino 20°
MosHaku
1 — OCHOBHE KOno,

2 — papianbHa 6aasa,
3 — ocboea 6asa

PucyHok 16 — lMponopuii eTanoHa eBONLBEHTY
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6.2.2 EmanoHHull 3pa3oK reuHmoeoi niHii 3yba

€ Barato MeToAIB | eTanOHHUX 3paskKiB, AKi MOXHa BUKOPUCTOBYBATW ANA KanibpyBaHHs. ETanox-
HUW 3pa3ok, 306paxeHnin Ha pucyHky 17, € ogHUM 3i cnocobis BUKOpPUCTaHHS hakTUYHOT opMu r'BUH-
TOBOI MiHii 3yba.

Lle#t eTanoHHMI 3pa3ok MOXHA BUKOPUCTOBYBATKU MiX LieHTpamMu abo po3TalloBYBaTK HA HUXHIN
BiglnicosaHin noBepxHi. OcboBi | pafdiantHi KOHTPONLHI 3annevynkn nepenbadeHi AN BU3HAYEHHS,
YW eTarnoHHUM 3pa30K HaNEeXHUM YMHOM PO3MILEHWA Ha npunagi, wo kanibpytTb. BUKopucTOBRYIOTH
abo obuasi pagianeHi 6asoei noeepxHi, abo ogHy pajianbHy W OCbOBY NOBEpPXHIO. ETanoHHWIt 3pa3ok
Mae oMYy npaBsy i oAHY NiBY 'BUHTOBI NiHiT 3y6a Ta ogvH npomikok 6e3 Haxuny ninil 3yba. Kyt Haxuny
nixit 3y6a ana npomixkis 3 npasoto (RH) i nisoto (LH) rsuHTOBUMYM NiHIsMK Mae 6yTu ogHakoBuM. BoHun
mMaloTb ByTn Binblwmnmn HiX abo QopiBHIOBATKM KYTY FBMHTOBOT NiHiT 3y6a 3ybyacTux konic, wo OyayTb
BMMIPIOBATUCA Ha npunagi.

PekomeHpoBaHa wWupuHa 3ybyactoro BiHus — 100 mm abo Oinbule Big WwWnpuHM 3yBuacToro BiHUA
BUroToBNeHoro 3y64acTtoro koneca i 30BHIWHIA giameTp mae ByTn meHwe Hix abo nopiBHIOBaTY A0B-
KuHi L. MNoposxeHHs Bana Ha Byab-AKomy KiHui MalTk ByTn He goBulle Hix 0,25 kpaTHOT WNpUHN
aybyacToro BiHUs onsa kpawol cTtabinbHOCTI.

Posmipn y minimeTtpax
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PekomenpoBaHi nponopuii: goexura L = 100 mm abo Binbwe, Hix LWiupuHa 3yByacToro BiHUs BUroToBneHoro sybyacrtoro koneca.
BepxHa AinAnka i BennyuHa 6uTTA BIAHOCHO UEHTPis 0CcboBOi Ba3osoi nosepxHi MaoTt ByTu No3Ha4YeHi Ha eTamoHHOMY 3pasky.

lMosHaxu:

1 — paaianscHa 6asoBa NoBepPXHSA,

2 — ocboBa 6a3oBa NOBEpPXHS;

@ — UEeHTPM 3 BY3LKOIO CMYXKO10 60° 3 MiHIManbHOK NOrpilWHICTIO hopMu;
® — LeHTpw paaiycHoro Tuny.

PucyHok 17 — 3anponoHoBaHa KOHCTPYKUIA eTanoHHOro 3paska
I'BMHTOBOT Ninii 3yba
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6.2.3 EmasnioHHull 3pa30K 01151 8i0XUIEHHS1 KPOKY, MOBHO20 HaKOMUYeHOo20 8iGXUNeHHs KpoKy i 6ummsi

3anponoHoBaHa KOHCTPYKLUiA eTanoHHoro 3paska kanidpyeaHHs € o4HuM 3i cnocofis BukopucTaH-
HS €TarOHHOrO 3pa3ska Tuny «3yb4acTe Koneco 3 ABOMa Pi3HUMU pagianbHUMKU KOHTPOMBHUMU NOBEPX-
HAMW», ONB. PUCYHOK 18.

6.2.3.1 Onuc emanoHHo20 3pa3ka 0nsa Kpoky [ bumms

ETanoHHWIA 3pa3oK MOXHa BCTAHOBUTU MK LleHTpamu Ha onpasui abo po3MicCTUTK Ha HUXHINA
wnidboBaxin nosepxHi. OcboBa i pafianbHa KOHTPOMbHI NoBepxHi nepeabayvyeHi ANA BU3HAYEHHS, YU
€TanoHHUN 3pa3oK HaMEeXHMM YMHOM PO3MILLEHO Ha Npunagi, wo kanibpyethca. € ABi pi3Hi pagdianbHi
KOHTPOMbHI NoBepxHi. ETanoHHWA 3pasok cepTUdikyeTbCA Ha KOXHIN i3 HUX HesanexHo. OgHa paji-
anbHa KOHTPOMkHA NOBEPXHS BM3HaYyae Micue eTanoHHOIo 3paska 3 MiHIManbHOK BESTMYMHOK BiAXU-
MNEeHHA KPOKY, HAKOMUYEHOro Kpoky i BuTTA. [HWa pajianbHa KOHTPOMbHA NOBEPXHA BU3HAYae micue
eTaroHHOro 3paska 3 TMNOBOK BenuunHow BurTa. Lle nepepbavae BifoMy BENMUYUHY paaianbHoro
BUTTH, Wob JO03BONUTU NEPEBIPKY 34aTHOCTI NporpamMHoro 3abeaneyeHHs npunagy pospaxysatm 6utra
31 3HSTTA NOKasiB CTPINKW. TAKOX € OCbOBWIA KOHTPONbHWA 3annedyHunk, skuit Mae ByTu BMpiBHAHWA abo
MPOKOHTPONBLOBAHUA AKWO eTanoHHWI? 3pa3ok YCTAHOBMEHO MDK UEHTpamu, To4i Ui KOHTPONbHI
NOBEPXHi MawTb ByTN HanexXHWM YUHOM BKUPiBHAHI, abo npuBefeHi A0 MIHIManbHOro BuTTA.

ETancHHWI 3pa3ok noBuHeH maTtu Big 18 go 30 3ybuis i BaxaHo npocTe ynucno. AK MiHIMym Tpu
nocnigoBHi 3anagnHy (abo 3ybui) NOBMHHI MaTu HOMepuW, BUTpaBnexl Ha Hux. Lle 3abeaneyntb KoH-
TPONb NOYATKOBOT TOYKW i NOCNIAOBHICTb BUMIPIOBaHb HABKOMO €TaNOHHOIo 3paska, AWUB. PUCYHOK 18.

Mponopuil 3aroTiBKK MOXYTb BapiloBaTMCSA Bifl 3anponoHoBaHnX pexomenaauin. CTpyktypa no-
BEPXHi Ta reomeTpil 3yOLUiB | KOHTPONbLHI NOBEepXHi MalTe ByT BUTPUMaHi 3 TOYHICTIO, 4OCTaTHLOIO
An8A HeoOxiaHOro kanibpyBaHHsA i NOrpillHOCTI.

6.2.3.2 Cepmucpikauis

ETanouHnit 3paszok Mae ByTu cepTMdikoBaHO Ha MakCumarsibHe BiAXWNEHHS KPOKY, HaKomnnmyeHe
BiAXWNEHHA KPOKY i BUTTS novaTkoBOT NiHii, BigHOCHO 060X pagiafibHUX KOHTPOMbHUX NOBEPXOHb.
Oue. ISO 18653:2003, gopgatok A, wono nodanswol iHpopmadil. Jaxi gna npasoi i nisoi SiYHnx no-
BEpPXOHb 3y6uiB Mae OyTu igeHTudikoBaHO 3riAHO 3 pUcyHkom B.1.

PoaMiwieHHs KpoKy i Bumipu BUTTS mae DyTn BU3HAYEHO i 3anucaHo y 3BiTi KanibpysaHHs.

6.2.4 EmanoHHi 3pa3ku mosujuHu 3yba

ToBLyMHY 3yDa BUMIpIOOTE AyXe pisHumMu crnocobamu, To6TO AK po3Mipn 3a ponukamu, 3a Kynb-
Kamu, fK LOBXWHY CninbHOT Hopmani abo Ak BuMip kyTa mix gsomMa GiyHuMn nosepxHamu 3ybuis.
Ha KBM (koopauHaTHo-BUMiptoBansHa mawwuna), MBI (nporpamosaHnin BUMiproBansHMi npucTpin) abo
BUMIpIOBanbHUX nNpunagax ans 3yb4acTux nepepay MOXHa BUMIPATU po3Mip 3a KylibkaMn abo MOx-
Ha 3pobuTtn BUMip kyTa. Uob neperipuTu pesynbTaTth BUMIPIOBaHb UMX BUMIPIOBanbHUX Npunagis,
noTpibeH npocnigxyBaHnii kanibpoBaHnn eTanoHHUA 3pasok.

ETanoHHWM 3pa3koM TOBLUWHKU 3yDa € kanibpoBaHMil eTanOHHWI 3pas3ok, Wo npeacrasnse 3ybui
aBo 3anaguHi eBONbBEHTHOT hopmKu 3 nNpaeow i NiBow BiyHUMYU noBepxHAMy. ToBulMHaA 3yBa abo
LUMPUHA 3anagMHn BU3HaYeHa Sk Ayra AinunbHOro Kona mixk Npasoto i Nisoto BiYHMMKU nosepxHamu. Ha
NPOTUNEXHIN CTOPOHI 3aBxan matTh 6yTu 3ybui abo 3anagunut, WOO BNMIMBU EKCUEHTPUYHOCTI Bynu
MiHiManbHi, po3paxoBylTh CepefHI0 BENUYUHY OBOX NPOTUNEXHUX 3ybuis. BuxopuctaHHsa sanaguH
3aMmicTb 3y0uUiB Ha cTaneewx 3paskax Mae repeBars, TOMY Lo XOPCTKiCTh reomeTpil 36inbleHo | BivHi
MOBEPXHI 3aXULEHO Bif MOLUKOMKEHHS.

Mig Yyac BUMIptOBaHHS TOBLWUHW 3yBa 3a PisHUMW MeTohammn BaXIIMBO TOPKATUCH TUX CaMux To-
YOK, LLIO BMKOPUCTOBYBANM aAns kaniopysaHus. o6 oTpumartn mMikiManbHy NOTPitlHICTe, MOXHA pobutn
kaniGpyBaHHA CcTaneBoro 3paska TUM CaMuM BUMIPIOBaNbHUM MeTO40M, L0 BUKOPUCTOBYBANW AnA
nepesipaHHsa npunagy. Ui Bnnvsn € ocobnueo Baxnusi Ha koco3ybomy ctanesomy 3pasky. Lob oTpu-
MaT¥ NodibHi pe3ynbTatu BUMIPIOBAHHSA 38 PISHUMMW BUMIpOBaNsHUMW MeTo4aMW, eTanoHHWA 3pasok
mae OyTuW BWIOTOBJIEHO 3 MIHIManbHUM BiAXWUIIOM reomeTpil, dopmn | CTPYyKTypn NOBEPXHI.
Ane. ISO/TR 10064-2 wono pekoMeHA0BaHMX BUMIPIOBAnbHUX METOAIB | aHanisyBaHHs TOBLLMHK 3yba.

6.2.5 EmanoHHi 3pasku, nodibHi euzomoeniogaHum demanam

ETanoHHi 3pasku, nogibHi BUTOTOBMIOBAHUM AeTansamM, MOXyTb 3abe3nednTn KOXHUA napameTp,
BMMIpIOBaHWA Npunagom, a came NiHI Haxuny, eBONbLBEHTY, KPOK, BUTTA # TOBLIUHY 3yba, BUKOpK-
CTOBYIOUW TiNbKW OAWH NpejaMeT (geTanb) Woro posmip i reometpist matoTs 6yTu nogibHmumu ado
BNU3LKMMK 40 3yBYacTux Kosfic, BUKOPUCTOBYBaAHNX Ha BUPODHWYIN NiKil. ETanNoHHI 3paskn MOXyTb ByTH
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30BHIWHBLOrO abo BHYTpiWHLOFO TUny. Moxnnei moaudikauii Ha BiuHMX NoBepxHsx 3ybuis nepegav.
PexomeHgoBaHo, Wob eTanoHHi 3pasku BUIOTOBASSY 31 CTINKOrO maTtepiany i BUMIpIOBanbHi NOBEPXHi
oynn 3 miHiManeHUMuU noxubkamu dopmy i WOPCTKICTHO. Ha goaaTok, eTanoHHi 3pasku BUMararTb
KOHTPONbHI 3anneynky BUCOKOT TOMHOCTI O4Ns Toro, Wwob BU3HauMTW ocboBe i pagianbHe GuTTH. 3BU-
YanHO cTanesi 3pasku, nofibHi BUrOTOBMIOBaHUM feTandM, BUKOPUCTOBYIOTh, WOO Nerko ouiHnTn
cneyndivHy NOrpilHICTL BUMIPIOBAHHS, BUKOPUCTOBYIOUY NPAMWA NOPIBHIOBAITbHUIA METOA,. TaKOX BOHMU
KBaniikyloThCca AMNA NPOBEeAEHHA NPOMIKHUX NepeBipokK.

BumiptoBantsHi 3ybyacTi koneca, 38M4anHO BUrotToBneHi Ans komGiHoBaHOT nepesipkn 060X 6ivHmx
NOBEPXOHbL, MOXHa BUKOPWCTOBYBATU 5K KOHTPOMbHI €TanoHHi 3pasku, KONuW nNpoBoAATb BigNOBIAHI
npocnigxyeani kanibpyesaHHsa. Taki 3ybuacTi koneca TMNOBO MalOTb BMCOKOTOYHI BMNpobyBankHi no-
BEPXHI, @ TakoxX i BigMiHHY cTabinbHICTL i CTIMKICTE. 3BUYAHO BUMipHOBanbHi 3yG4yacTi koneca Takox
MalrTb BUCOKOTOUYHI Ba3oBi noBEPXHiI.
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PekomenaosaHo, W06 Tam Bynu ABI paglanbHl 6a3oBi NOBEPXHI. OAHA — TOYHA BIZHOCHO OTBOPY Ta AINUNbLHOIO
AlameTtpa d, ! apyra — paglansHnf 6asosnit noacok, npubnnaHo 6uTTA 0,07 MM BIAHOCHO OTBOPY (KOXHA NOBEPXHA
Big 3 MM 40 5 MM 3aBLUMPLLKYK)

Mosxaku

1 — nepBuHHa paglanbHa 6aszoBa nNoBepxHA (TouHa),

2 — BTOpMHHa paalanvHa 6asoea nosepxHs (Fr 0,07 mwm),
3 — ocboBWi 6a30BUI 3anseunk,

4 — BW3HauUEHe MICUE BUMIPIOBAHHSA,

5 — Ba3osa noBepxHa

Pucynok 18 — 3anponoHoBaHa KOHCTPYKUis eTANOHHOTO 3paska ANA KPOKyY,
HaKoMU4YeHoro Kpoky i 6utrs
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6.3 MepeBipka eTanoOHHOro 3pa3ka MoaudikoBaHoi eBONLBEHTU OCHOBHOIO Kona

TakoX MOXHa nepeBipuTy eBONbBEHTHE BUMIiploBanbHe 3yByacTe Koneco CTOCOBHO Binbluoro
abo MeHLworo moayns, Wwob Bupodbut HaxuneHwn cnig ennpobysarHa. Oue. 1ISO 1328-1 ta ISO/TR 10064-1
04O PEKOMEHAOBAHMX MEeTO/iB aHanidyBaHHsa Haxuny npodimo. Po3paxyHok, Wo npeicTasBnse Be-
MVYUHY Haxusy Afy,, BBEAEHY B €BOMNbBEHTHWUI CNif BMNPOOYBaHHA 3a 4ONOMOro BUKOPUCTaHHS 3MIHU

MOAYNS, €:
AR,
My =My 1_[ LHOLJ , (7

~—

(03

ae  m,, — HOpManbHWiA MOAynNb, NOB'A3aHNA 3 AaHuUMK KanidbpysaHHs,

My — HOPMaribHWi MoAaynb, Wo6 yTBOPUTN MOANMIKOBaHE BIAXWNEHHSA HaxXuny;

L, — AdianasoH ouiHkyM npodinio.

Yci iHWwi napameTpn 3yG4yacToro koneca MawTb 3anviaTtncs NoCTIRHUMMW,

MoTpiBHO 3a3HaYMTH, WO Le MeTod 3MIHIOE Xif 'BUHTOBOT XBWI, SIK | OCHOBHUI AiameTp. Lli 3miHn
B HOpManbHOMYy MOAyNi Takox ByAyTe BNNMBaTW Ha pe3ynbTaT NepeBipkyW FBUMHTOBOT NiHil. [HWWA
MeTo[, NpeAcTaBneHvia y gogaTtky B, gocarae amiHy B OCHOBHOMY ZiaMeTpi moaundikauieio HopMans-
HOro kyTa npodink 3amicTb HOPManbHOro MOAYNHA, TakMM UYMHOM TIATPUMYETLCHA TOW camMuin Xig
I'BUHTOBOT niHIT.

He pexomeHOOBAHO MaTyt 3MiHM B MOAYNSAX, WO CAPUYNHIOITb 3HaYHI BIAXUMW HaxuMNy NoHanj Tux,
L0 BMMipSAHi Ha BUrOTOBNEHNX 3yb4acTux Konecax, BUMIpIoBaHux uum npunagom HeobxigHo nepesipu-
™, wob rpaHnui ouiHK1 MICTUANCE Y MpaBWUibHOMY AiaMeTpi nicns 3miHu MoAyns W OCHOBHOrO Aia-
meTpa. Llei cnocib Tpeba sacTocoByBaty Tinbkyn A0 3yG4acTux nepegay abo etanoHHWUX 3paskis 3yB-
YacTUX KOIMIC 3 ManuMu MOrpillHOCTSAMU QOPMU i A& rpanuusaMn niHii OUiHKM NPodin € To4YHUA
OCHOBHWI piameTp i AiameTp BEPLUUH.

6.4 HeeBOnbLBeHTHIi — ponukoBi (UMNivgpUyYHI), nnocki (topuesi} i Kynbkosi (cepuyHi)
eTarioHHi 3pasku

HeeBONbBEHTHMIA eTanNnOHHUM 3pas3ok — eTanNoOHHWIA 3pasok KanibpyBaHHsa, AKWA npeacTaBnse
enemMeHTn Bigomol dopmun, iHWOT, HiX eBONbBEeHTHA. Ha npakTuui BifoMy HEEBONbLBEHTHY dopmy
nepeBipAloTb NpUNagom ANS NepPeBipAHHA €BONLBEHTHOro Npodinio, Ak ckoHdirypoBaHui, Wwob
YTBOPUTU TOYHMI €BONBLBEHTHOI (DOpPMIK €TanoH, NOB'A3aHNA 3 YCTAHOBIEHUM OCHOBHUM KOMoM. Biaxun
3a4aHOl HeeBONMbBEHTHOT hOpMU Bia4 YCTaHOBMEHOT €BOMLBEHTHOT (POpMK MOXHa 0BYUCNUTH BU3Ha-
YEeHHAM NpPaBUNbHUX BENWYUH pedynbraty sunpobysaHHs, fki MawTe OyTW npegcTasneHi npunagom
Ceprudikalin HeeBONLBEHTHNX €TanOHHUX 3paskiB 3anyvae aK METPONoriYHUMIA aHania ocobnuBOCTI
reoMeTpil 4aHOro eTafIoOHHOro 3pas3ka, Tak i po3paxyHoK eNemMeHTiB BiXUNEeHHS Big YyCTaHOBNEHOI
€BOMbBEHTH.

6.4.1 Tunu HeeeO/ILBEHMHUX emaJ/IOHHUX 3pa3Kie

HeeBONbBEHTHI €TaMOHHI 3pasku MOXYThb MaTu pisHi dopMu. binblw 3aransHUMKU € NMAOCK eTa-
NOHHI 3pasku (TAKOX BIAOMI Sk TOPLEBi €TarlOHHI 3paskn, AnB. pUCyHOK 19) i pONMKOBI eTanoHHI 3pa3sku
(ave. pucyHkn 20 i 21). [HWIOK KOHCTPYKLIEK € KYNbKOBUA eTanOHHUM 3pa3ok (AMe. pucyHok 22). [nocki
eTanoHHI 3paskn MICTATb eNeMeHT NAOCKOI NOBEPXHi, AKUIA NpeAacTaBnse NMOLWWHY, napanensHy
i amiteHy Big oci obepTaHHs eTanoHHOro 3paska. PoNnNKoBI eTanorHi 3paskn MICTATL €NeMEHT POnuKa,
AKUW aBNse coboo UMMIHAP 3 AOro BICCK, NapanesnbHO | 3MiLLeHoo Big oci o6epTaHHA eTanoHHOro
3paska KynbKOBi eTanOHHI 3paski MICTATL ABa KYNbKOBI €TeMEHTU, OONH 3 AKNX BU3Ha4ae Bicb obep-
TaHHA eTanoHHOro 3paska, Ta IHWWA, SKUA NpeacTaBnse BUMIpHOBaHY NoBepxHio [lnockui, ponuko-
BUI i KyNbKOBWUI eTanoHHI 3pa3ky BMKOHYIOTb NOAIGHI tOyHKLIT B KanibpysaHHi npunagis nepesipsHHA
€BONbBEHTHNX Npodinis.
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PucyHok 19 — [Mnocknin etanoHHWA 3pasok PucyHok 20 — PonukoBuin eTanoHHni 3pasok
(TopueBnin eTanoHHNN 3pa30kK)

Pucyrok 21 — BumMipioBaHHs ponukoBoro PucyHok 22 — KynbkoBuh (cchepusHuii)
€TanoHHoro 3paaka eTanoHHUA 3pa3ox

6.4.2 dyHKUis1 HeegOJSILEEHIMHO20 emaJZIOHHO20 3pa3kKa

BesnocepenHe kanibpyBaHHs Npunaais nepeBipsaHHA €BONbBEHTHOro Npodinio MoXe 4OCAraTUCh
BNKOPUCTOBYBaHHAM CepTnUdIiKOBaHOro eTanoHHoro 3paska esonseeHT KanibpyeaHHs npunagy Moxe
OyTh pani noninweHo BMKOPUCTAHHAM HEEBONbLBEHTHOro (NIOCKOro/pOfIMKOBOro/KYNbKOBOro) eTanoH-
HOro 3paska. PesynbraTn nepesipAHHA HEeBOMbBEHTHOrO 3paska npeacTaBrsaloTb CYKYRHWA po3rnsg
BIANOBIAHOCTI NpUNaay, OXONMYN BCi OKpeMi Axepena Bigxunis npunagy. lpoTte, Ha BioMiHy Big eBOnb-
BEHTHOTO €TaNnoHHOIo 3pa3ska, HeeBONbBEHTHUIA eTanoHHui 3pa3ox ob'efHye okpeMmi gxepena Bigxunis
y NpONopLisx, AKi HEMPAMO CTOCYHOTbCH 34aTHOCTI Npuiajy BigTBOPHOBATK BCTAHOBAEHY dhopmy eTa-
noHa. [eski gxepena BiAXunis, 30KpemMa BiaXUNW NOMOXEHHS BUMIPIOBANbHOrC AaBada, MakoTh nepe-
BinblweHnit Bnnus. La ocobnueicTe A403BONSAE Nojanblye yaoCKOHaneHHsa kanibpyBaHHs BunpobHoro
npunagy €B0oNLBEHTHOrO nNpodiinio Yepes po3rnag sunpobysaHb HEEBONbBEHTHUX 3paskis.

Ha BunpobyBaHHA HEEBONbLBEHTHUX €TanoHHUX 3pa3kiB DeanocepeaHbo BNAMBATb Biaxunn
npunagy Tuny Haxuny abo nepegaTHOro BiAHOLWEHHSA B Ti camii dopmi, gk nig Yac sunpobysaHHSA
€BOMbBEHTHUX eTanoHHuX 3paskiB. Lia kaTteropia norpiluHoCTi nisHaeTbCsa NOCTYNOBOK TEHAEHLUIE
Bin4aneHHs BunNpobHOro chify Big HOMIHANBHOrO eTanoHa 3 xogom BunpobyearnHs [1poTe €BONbBEHT-
HUWA €TanOHHWI 3Pa30K € NEPEBAXHUM eTannoHOM ANA UbOro CAOCTEPEXKEHHS, OCKINIbKN BiH NPOCTILLNN
i Binblie Haragye OCHOBHWI NpaBWITbHUA €BOSIbBEHTHUIA CNif, HiXXK BUCOKO CKPWUBMEHWUI cnig HeeBonb-
BEHTHOrO €TanoHHOro 3paska.
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HeeBONbBEHTHUA €TANTOHHMA 3PA30K MOXE TakoX CNYryBaTu siK eTanioH CnocTepexeHHs opmun
abo nokanisoBaHunx BigxmneHb. [poTe, BHACNIAOK BUCOKO CKPMBINEHOT hbopMn crigy HEEBOMBBEHTHO-
ro eTanoHHOro 3paska, Big4awTb nepesary e€BONbBEHTHUM €TanoHHWM 3paskaM, BUTOTOBIIEHUM
3 MiHIManbKUM BIOXWNOM Bi YCTAaHOBNEHOIO HOMIHany.

XapakTepHumMm cnifoM ponukoeoro abo KynbKOBOro eTafioHHOro 3paska € nraBHa Kpuea, sika
BKITIOMAE [ABa PEBEPCHI XOAM 3HAYHOI amnnitygu. Lo dopmy pekomeHa0BaHO K BIAMIHHUA eTanoH ans
CrocTEpPEXeHHA ricTepesncy Biaxvnis npunagy abo koediyieHTa nepegasanHs. Cnig nrockoro eTa-
NOHHOTO 3paska, KU NPeAcCTaBsAe TOYHUA PEBEPCHUM Xid TiNbkn nepen 3yCcTpiyvio 3 MakCUManbHUMm
niaMeTpoM, He € BignoBiAHWM eTanoHOM ANA KoediulieHTa nepegavi npunagy.

HeeBONbLBEHTHUI eTanoHHWIA 3pa3ok HabaraTo YyTnNUBIWLMA 4O BIAXUMIB NO3WLIT HAKOHEYHMUKA
AaBadva npunagy, HiXk eBONbBEHTHWUWA eTanoHHWin 3pasok. BiH ocobnmeo 4yyTnueMiA 40 No3nUiRHOro
BIiOXUIY HAKOHEYHWKA JaBava BiJ NPaBUMbHOro NONOXEHHS B MeXax NMou{MHEn 3a4enneHHs, 4OTUYHOT
[0 OCHOBHOrO UWUMiHAPa YCTAHOBMEHOT €BONbBEHTWN. HEEBONLBEHTHUIA €TANOHHNIN 3pa30K € PEKOMEH-
OOBaHMM eTarioHOM ANA CNoCcTepexeHHs Uiel kaTeropil sigxuny npunagy.

6.4.3 Kani6bpyeaHHsa NJOCKO20 emas/lOHHO20 3pa3Ka

KanibpyBaHHs NNOCKOro eTanoHHOro 3paska nepeabavae po3mipHWA KOHTponb i cepTudikayio
TakMx reoMeTpuYyHUX napameTpis:

— nnockonapanenbHicTb NOBepPxHi. byab-AknMiA BiAXxun niockonapanenbHOCTi NOBEPXHI Ha
AinsHUi po3TallyBaHHa BunpobysaHHsA Byae BNAMBaTh Ha KanibpysaHHA npunagy BigHOCHO Baaun. Taki
BiAXWITM, 3BMYANHO, HE AONy4alTb Y PO3paxyHKu BiAXWIIB NSIOCKOIO eTanoHHOro 3paska Bif yCTaHOB-
NeHoT eBOMNbBEHTU. TakuM YUMHOM, BaXNuUBO, Wob nnocka noBepxHsa Gyna BUroToBAeHa 3 MiHiManbHUM
BiAXWIIOM nnockonapanesnbHoCTI i cepTupikoBaHa Ha AingHui po3TallyBaHHsa BUNPOOYBaHHS,

— 3MilleHHS NNOWKUHN. [1/TOCKMIA eTanoOHHUI 3pa3oK Mae KOHCTPYKOBATUCS 3 NOBEPXHE NNO-
WnHK BuNpobyBaHHS, napanensHo ©as3oBiin OCi NNIOCKOro eTanoHHOro 3paska. Po3Mip 3miljeHHsa no-
BEPXHi NoWnHY BunpoByBaHHa A0 OCi oBepTaHHA eTanoHHOro 3paska mae 6ytn Bigomui AnNs TOro,
wob pospaxyBaTy BigXwWs NNOCKOro eTanoHHOro 3paska Big YCTaHOBNEHO! €BONLBEHTU. TakMM YMHOM,
ceptucbikauis mae micTuTi yio incdbopmauito. Binxnn posmipy amilieHHs Big cepTudikoBaHoro poamipy
Oyae matu TiNbKU Ay)Xe HEe3HayHUN BNAWB Ha (PYHKLIRHY TOYHICTL NNOCKOro eTanoHHOro 3paska,
OCKINbKM MOro 3acTOCOBYIOTh Y KanibpysaHHi aunpobysanbHUX Npunagis eBoNbBEHTHOro npodinto.

6.4.4 Kani6bpyeaHHs ponukoeozo abo KyJbKo8020 emal/loHHO20 3pa3kKa

KanibpyBaHHsa ponnkoBoro abo KynbKOBOro eTancHHOro 3paska nepenbadae po3mipHUA KOHTPOnb
i cepTudikaLilo Takux reoMeTpuyHUX napameTpis:

— OKpyrnicTb ponuka abo Kynbku. byab-aKknit BiaXnn okpyrnocTi ponuka abo Kynbku Ha AingHui
po3TallyBaHHs BunpobysBaHHsa Oyae BNAMBaTW Ha kanibpysaHHsa npunafy BigHOCHo 6asn. Taki sigxwnu,
3BUYaHO, He AONYyYawTb Yy PO3paxyHKW BiAXWMEHHS PONMKOBOro abo KyNnbKOBOrO eTanoHHOro 3paska
Bil YCTAHOBINEHOT €BONbLBEHTU. TakuM YMHOM, BaXnuso, uwod ponuk abo kynbky 6yno BUrOTOBIEHO
3 MiHiManbHMM BigXUOM OKpPYrnocTi W cepTudikoBaHo B AiNsHUI po3TallyBaHHA BUNPOOYyBaHHS;

— aiaMeTp ponuka abo Kynbku. JiameTp ponuka abo KynbkW Ha AiNSHLUI po3TalyBaHHS BUMNPO-
OyeaHHs mae 6yTu Bigomuin ons Toro, wobd pospaxysaTty BiAxun ponnkosoro abo KyrnbKOBOro eTanoHHOro
3paska Bif yCTAHOBMNEHOT €BOMNbLBEHTN. TakMM YMHOM, cepTudikauia mae MicTUTK L iHhopmadito.
Biaxun pgiameTpa ponunka abo Kynbky Big cepTUdikoBaHOro poaMipy Byae maTtu TiNbKn HE3HAYHMIA BNNUB
Ha YHKUINHY TOYHICTb ponukosoro abo KynbKOBOTO eTarlOHHOro 3pas3ka, OCKiNnbku BOoro 3acTocosy-
I0Tb Yy KanidbpysaHHi npunagis sBunpobyBaHHA €BOMbBEHTHOrO NPodinio;

— Bicb ponuka. Ponukosui eTanoHHU# 3pa3ok Tpeba KOHCTPYHBaTU 3 BICCK ponuKa, napanesib-
Horo B©as3oBsin oCi pONMKOBOro eTafioHHOro 3paska,

— 3MilleHHs1 ponuka abo kynbku. Po3Mip 3MillleHHs oci ponuka abo Kynbku A0 oci obepTaHHs
€TanoHHOoro 3paska mae 6yTu BiloMUM ANnsA Toro, wob pospaxyeaTut BiAXMAN CTPUXKHEBOrO abo Kyrbko-
BOTO €Ta/TOHHOIO 3paska Bifl YCTAHOBIEHO! €BONMbBEHTU. Taknum YMHOM, cepTudikauis Mmae MiCTUTK U0
iHdbopmauito. Bigxun posmipy 3milleHHs Bif cepTudikoBaHoro posmipy 6yne matm Bnnue (npubnusHo
50 %) Ha YHKLIAHY TOYHICTb CTPUXKHEBOro abo KyrNbKOBOro eTanoOHHOro 3paska, OCKifbKY Moro 3a-
CTOCOBYIOTb y KanibpyBaHHi BuUNpobysaHHs npunagis eBONbBEHTHOro Npodinio.
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6.4.5 Bnniueu HakOHe4YHUKa Qaeaya nid yac ob64ucno8aHHsi emasloHHOT Kpugol

KO HeeBONbBEHTHWUIA 3pasok ByayTb 3actrocoByBaTy Mig Yac kanibpyeaHHA npunagis reHepa-
TUBHOTO TUNy ANsi ennpoOyBaHHA €BOSIbBEHTHOIO NPOMinio, AKi 3aCTOCOBYIOTb CHEPUYHI HEBKOHEYHUKN
KOHTAKTHOro fiasaya, AiamMmeTp HakoHevHrka mae Bytu sigomum, WwWobd ymoxnnenTt obuncneHHs siaxunis
BiAMOBIQHOTO KOHTAKTHOro BekTopa. Po3paxyHku BigXWNIB HEEBONbBEHTHOIO €TanOHHOIo 3paska Bif
YCTaHOBIIEHOT €BONbBEHTN MAOTh KOMMNEHCYBATWUCA 3rigHO 3 Bigxunamun eekTopa. CepTudikauito aia-
MeTpa cPepuyHOro HakOHEYHUKa Aasadvya 3BMYanHO NpoBOASATL OKPEMO Big cepTudikauiiHuX BUMIPIB
HEeeBONbBEHTHOIO eTanoHHoro 3paska. lpote gani maTe ByTU LINKOM AOCTYNHI ANSA NOBHUX i TOM-
HNX pPO3paxyHKiB BiAXuIiB HEEBOITLBEHTHOIO €TANOHHOro 3paska Big YyCTaHOBMNEHOT €BONbBEHTY. Bigxun
AiameTpa HakoHe4YHuKa aasada Bifj cepTudikoBaHoro giametpa Oyae matu fyXe He3HaYHWIA BANMB HA
TOYHICTE BUNPOOYBaHHA HEEBOMBLBEHTHUM 3Pa3KoM.

CdhepunyHicTh HakOHeYHUKa AaBada B MICUi NepesipaHHA BNvBaTuMe Ha KanibpyeaHHs npunaay
BigHOCHO 6asn. OcKinbkW BIAXWMITU CHEPUYHOCTI IBUHANHO He OONYy4YalTb Y PO3paxyHKu, TO BaXTMBUM
€ Te, Wob HakoHeYHuK Byno BUroTOBMEHO 3 MiHIManbHWM BiAXWMOM i BignoBigHo cepTundikoBaHo.

6.4.6 PosmatuyeaHHs1 nid 4ac eUMIipro@aHHs
Takox MoxXHa 0BMeXnTu nepeBipKy HEEBONbLBEHTHOIO ETaNOHHOIO 3pa3ka Ha BCTAHOBMNEHOMY
OCbOBOMY po3TallyBaHHi, Wob MiHIMI3yBaTh BNNMBU BigXUNeHb BUTOTOBIMEHHS.

6.4.7 IHmepnpemauyis Heegonb8EHMHO20 Kanibpa

HeesonbBeHTHI kKaniGpu (NNOCKi, PONWKOBI | KYNbKOBI €TancoHn) 4aloTe Chigun BunpobyBaHHA ayxe
CKkpuBneHi, aki BignoeigaTs y nepebinblueHi hopMi AeaKnM KaTeropisMm Biaxmnis BuNpobyBanbHOro
npunagy. 1o HUX HanexaTb BiAXWMNWN NOIOXKEHHS BMMIPHOBANbHOMO gaeaya, Biaxun koediuieHTa nepenadi
i Bigxun rictepesucy. Kpatue oBMexnTn cnocTepexeHHst cnigie BUNpoOyBaHHA HEEBOMLBEHTHUX Kanibpis
UMW XapakTepucTukamu.

BunpoSysansHnin npynal mae gocArti 3agoBiNibHOro (hyHKLUiIIOBAHHA Ni Yac nepeBipaHHA eBONb-
BEHTHUX 3paskiB nepepn nojanslUnm YAOCKOHANEHHAM 3a cnpobu 3acTOCyBaHHS HEEBONbBEHTHUX
3paskis. [lo Toro X, AKWo 3pobuTy Aeski TMNW perynioBaHb npunagy, wob noninwuT BUNpoOyBaHHS
HeeBONbBEHTHUM 3paskom, noTpibHo Byne noeTopHe BUNpoOyBaHHA €BOSILBEHTHOrO Kanibpa, Tomy
WO TaKi perynioeaHHsa MatoTe B3aeMofilouui xapaktep. HeeBonbBEHTHI 3pa3ku MOXyTb ByTW UiHHUM
IHCTPYMEHTOM y pykax kBanicikoBaHoro metponora 3yb4yacTux nepegad, ane ix Tpeba sacTocoByBa-
T 3 obepexHicTio. [Ine godaTok A WoAo iHTepnpeTalil HeeBONbBEHTHOrO etarnoHa kaniopa.

6.5 MNMepeBipka FBUHTOBOT NiHiT €TaNOHHOroO 3pa3ka

6.5.1 [lepegipka emasioHHO20 3pa3Kka modugikogaHo2o x08y reuHmMoeor niHii

TakoX MOXHa nepesipUTW 'BMHTOBY NiHiIO €TanoHHOro 3paska CTOCOBHO 40Broro abo KopoTKkoro
xoay, wob otpumatu HaxwneHun cnig. Lopo pekomeHAoBaHWX METOLIB aHani3yBaHHs Haxwuny,
ave ISO/TR 10064-1. MNpuknaa pospaxyHKy dropmynu (8) npencTaBnsie MeTo OUIHIOBAHHS BEMUYMN-
HW Haxuny, BeeAeHOl B cnif BunpobysanHsa reuHTOROT kil Mmoaudikauieto xoay.

PospaxyHok noTpibHun, wob BnsHaunTn Mmogundikosauui xig, skuin byge npeacrtaBnaTn GaxaHy
BENUYMHY moamndikauii Haxuny BunpoBHOro cnify reBUHTOBOT MiHIT Afyg!

AfHﬁ
LytanB, | (8)

sinf, =sinp,| 1-

Ae Lp — Aiana3oH OUiHIOBAHHS MBUHTOBOT NiHil,
By — OCHOBHWIA KyT Haxuny niHit 3yba, B, = arcsin(sinf cosay);
B4 — KyT Haxuny ninil 3y6a, noeAHaHUN 3 gaHuMn KanibpyeaHHs;
B, — KyT Haxuny AiniT 3yba, wob yTBOpUTN BiAXMNIN MOANDIKOBAHOIO Haxuny.

Mpumitka 1. Konu Afyg foaatHe, TEHAEHYIA BIAXUNY HaXUNy 'BUHTOBOI JIIHII nepebyBac B 3B'A3Ky 3 AoAaTHUM (Biblinm)
BIAXWIIOM KyTa IBUHTOBOI JIIHII Ta BIA'€EMHAM (MEHLWWUM) BIAXWIOM Xo4y | Haenaku [loegHaHa nnwocosa abo MIHYcoBa ICTOTHA
TEHAEHUIA BUNPOBHOro CRigy 3anexuTe BIA HanpAmy rBUHTOBOI AiHN, BivHO!I noBepxH! 3y6a, Wo BUMIPIOOTL, | HaNpsMy BUNpo6-

HOTO crniay
Npumitka 2. Biaxun Afy nepebysae B TOPUEBIA NAOWMHI, Ha NiHIL, AOTUYHIA A0 OCHOBHOro fiametpa PospaxyHkn gonyc-

KalTh, WO Npunag npusHavyeHnin peecTpyBaTtn BIAXAIT Y TOMY Hanpsimi

Yci iHWwi napameTpy 3yb4acTtoro koneca mMawTb ByTU NOCTIRHMMM,
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MoTpibHO 3a3HauYMTW, U0 Uel MeToh 3MIHIOE OCHOBHWUY AiameTp, Ak | xig. Ha pesynetatn BUMNpo-
ByBaHHst €BONbBEHTHOrO Npoginio Oyae, TakMM HYMHOM, TaKoX BNIWBATU 3MiHa KyTa I'BUHTOBOT MiHIT.
MeToa, npeacTasrenHnin y 4ogaTky B, focsarae Uboro 3a 4ofIOMOro 3midnm xogy moaudikauii cknagosux
napamMeTpis, TAKUM YMHOM NILTPUMYIOYM TOW CaMWil OCHOBHWI diameTp.

He pekoMeHA0BaHO 3MiHW, WO CMPUYMHSAIOTL ICTOTHI BiAXWNW Haxuny noHag TUX, Wo BUMIPSHO Ha
BUroTOBNEHUX 3yO4acTmx konecax agaHum npunagom. Llei npouec Tpeba 3acTocoByBaTu Tinbkn Ao 3y6-
yacTux nepefay abo eTanoHHWX 3paskiB 3yb4yacTux nepefad 3 Manumu norpiHocTAMKU opmu.
HeobxigHo nepeBipnTK, WO MNICNs 3MiHW KyTa I'BUHTOBOT NiHIT BUMIp AiameTpa npasBunbHMM.

6.5.2 Heesonb8eHMHi emanoHu Haxuny reuHmoesorl JiHil

€ 3pasku Haxuny rBMHTOBOT NiHii, AKi MaOTb NPSMORIHIAHI Npodini B TOPUEBIA NNOLYMHI, 'BUHTOBE
MOBEPXHS AKUX CXOXa Ha HeBenuky acky B KyTKy KaHaBku. 3BWYaHO BCTAHOBMEHWUW TiNbKW Xig Uiel
noBepxHi. Lle BUMarae BUKOPUCTAHHA CneuianbHOro nporpamHoro 3abesneverHHs gns kanibpysaHHA
abo BMKOPUCTaHHA napameTpiB 3ydyacToro koneca, Aki npeAcTasnsaioTe €BONLBEHTHY NOBEPXHIO 3yD-
YyacToro Koneca, sika AoTNYHA A0 NPAMOSIHINHOrO npodhin Ha giaMeTpi BUMIPIOBaHHS.

6.6 Meperipka eTanoHHOro 3paska MoaudiKoBaHO! eKCUEHTPUYHOCTI KPOKY

Ak 3asHaveHo B ISO 18653, TakoX MOXHa BUMIpPATW eTanoHHWI 3pa3oK KPOKY 3 BUMYLUEHOK
AONaTKOBOK EKCUEHTPUYHICTHO. Bnnne JoAaTKoBO! eKCLUEHTPUYHOCT]I Ha KPOK | Ha NOBHMIA Hakonnye-
HWI KPOK (NOBHa 3MiHA KPOKOBOIO NepeMileHHs) moxe OyTU BU3HAYEHO BUKOPUCTaHHAM pO3paxyHKis,
onucaHux y nNpuknagi, HasegeHomy B fgofdaTky B.

Ha npwunagax, 4e eTanoHHi 3pas3km MatTb O6yTW po3milleHi nMpaBuMNbHO A0 OcCi obepTaHHs,
EKCUEHTPUYHICTE Mae ByTv 3MeHLeHa Yepes disanyHe nepemilleHHa eTanoHHoro kanibpa. Ha ycrar-
KOBaHHi, Aie Npunag MaTemMaTu4iHo BUPIBHIOWTL A0 6a3 eTanoHHoro kanibpa (KBMu), eKCUEHTPUYHICTL
MOXHa 3MEHWUTN MAaTEMaTUYHUM NEpPeMilleHHAM KoopAWHaTHOT cucTtemu getani,

7 HOPMATUBU NIAPAXYHKY MNOIrPILLHOCTI

[MinpaxyHoK norpiwHocTi Ugs noTpiBHWMA, Wob BU3HAYNTU, SK Pi3HI gxeperna noMnnok y KomoiHauii
BNNUBAKTL Ha NpoLeck BUMiptoBaHHA. Konn gokyMeHT kanibpysarnHs abo akT ornagy BCTAHOBIIOE
norpitinicte BuMipoBaHHa Ugs, BiH 3acBigyvye, WO BUMIPSAHI Benu4uHn DyayTb QINCHUMM B MexXax
YCTaHOBNEHUX NiMITiB, Ha PiBHI JOCTOBIpHOCTI 95 %.

BuaHauyeHHa norpillHOCTi BUMIpHOBAHHSA TICHO NOB’A3aHe 3 kanibpyBaHHAM npuiagy, MoXHa ckasath,
Wo npunag BigkanibposaHo Bigpasy, KONW BU3HAYeHO MOrpiwHiCTL BUMipoBaHHsA. lNpoTe sBaxnneo
3po3yMiTH, Wo Barato YMHHMKIB No3a (PYHKLIIOBAHHAM UbOro npunany MoXyTb BMMMBATU Ha norpiw-
HICTb Mpouecy BUMIpOBaHHA. YacTo BNMB Npunagy € Manum nopiBHAHO 3 iHWNMUK xepenamu. Takum
YMHOM, YacTO Kpalle 3BaXaTu Ha NOrpilHIiCTb NPOUECY BUMIPIOBAHHSA, HiXX Ha NOrpiliHICTb nNpunagy.

3acTocyBaHHA OyAb-AKOTr0 PO3paxyHKy MOrpilHOCTI BMMIpOBAHHA OyAyTb 3aBXAW OGMEXEHI.
Lli oOMexeHHs 3Ha4YHO 3MIHIOKTLCA 3areXHO Bif BUKOPUCTOBYBAHOro mMeToady. byAab-sikMi [JOKYMEHT,
L0 BCTaHOBMOE pe3ynbTaTu kKanibpysaHnHs npunagy adbo nigpaxyHKy norpilHOCTI npouecy BMMIipio-
BaHH#A, Mae nependayvyatn Noe’si3aHi 3 HUM 0BMEXEHHS 3acTOCYBaHHA, OXONMIOKYN NapaMmeTpu BUMI-
ploBaHHAa, obcar BumipioBaHb, cknag obnadHaHHA npunagy i nporpamHoro 3abesneyeHHs Ta yMOBK
HaBKOMWLUHLOTO cepenoBMLLA.

MeToau nigpaxyHky NorpilHoCTi, onMcaHi B UboMy po3aini, ysrogxeHo 3 GUM.

7.1 Metoau nigpaxyHky norpilwHocTi

MeToau nigpaxyHKy NOrpiluHOCTi BUMIPHOBaHHA OYyXE BiApi3HATLCA BIAHOCHO CKNaAHOCTI, Biporia-
HOCTi | cdhepn 3acTocyBaHHs. 3BuManHo, 30inblleHa BipOrigHICTb AOCAraETLCA TiNbKN 3i 30iNbWEHGO
cknagnicTio abo ameHilleHow ceporo 3acTocyBaHHA. Bubip metoay nigpaxyHKy norpituHocTi nepeg-
Davae AOCATHEHHA HanaHcy MK UAMU YUHHUKaMMK.

Lle fokymeHT npeacTaBnae pag Npuknasis MeTomis nigpaxyHKy NorpillHoCTi BUMiptoBaHHA. [eai
MeToOu NpuaatHi AN BUKOPWUCTAHHA N4 Yac BUMIPOBaNbHUX onepauin BUroTOBNEHHA 3yByacTux ne-
pefay. [HWi BMMarawTb KOMNIEKCHOro aHanisy npouecis BUMIpIOBaHHA | NpuaaTtHi Tinbkkn ans Gara-
TOPIBHEBUX BUMIPIOBANbHUX onepauii, Takux gk Ti, Lo BUKOPMCTOBYIOTb ANS KaniGpyBaHHA eTarnoH-
HWUX 3paskiB 3ybuacTux nepegad.
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7.1.1 3aeansHi Mmemodu

Y Aeskux Bunagkax gaHuin npunag BMKOPUCTOBYIOTE ANS AyXKe LWMPOKOT chepu BMMIpOBaNbHUX
3aCTOCyBaHb, OXOMNIOIYM 3aBAAHHA iHLUI, HXXK BUMIpIOBaHHs 3ybyacTol nepefavi. Lle yacto BigbyeaeTbea
ans KBM. 3aranbHui nigxig A0 uiel BUMOrM — Lie BUKOPUCTaHHA OLHOrO AyXe HecreundidyHoro me-
TOAY NiOPaxyHKy NOrpiLiHOCTI BUMIPIOBAHHSA, AKMA MOXE 3a40BOMbHNTY AyXe LUMPOKY chepy 3acTo-
CcyBaHHSA. Taki MeToamn 3BMYyalHo nepepdayatoTb cyTTEBY CKNAQHICTb | oBbmexeHy BiporigHicTs. Mpu-
Knanamu 3aransHUx metogis €: rmobanbHuin, MoandikoBaHmit rnobanbHNin, po3knagaHHa i HabNXeHHs
3aMilieHHsAM.

7.1.2 Memodu nopieHsiHHA

Konwn cdepa 3acTocyBaHHA NigpaxyHKy NOrpilUHOCTI BUMIpOBaHHS obBMexeHa BUMIpHOBaHHAM
3ybuacToi nepenayi, MOXHa BUKOPUCTOBYBaTW METOA NOPIBHAHHA. BiH Moxe 3BM4alHO 36inbwnTH
BIpOTiQHICTb, ¥ TOM Yac 3Ha4YHO 3MEHWWUTLCH ckhAagHicTb. MeTos BUKOPUCTAHHS OUiIHIE Npouec
BUMIpPIOBAHHA BUKOPUCTaHHAM KanibposBaHoro etanoHHoro kanibpa 3 reomeTpicio 3yba nepenauvi.

Baxnuso BpaxoBysaTh KOHirypauito, ToO4HICTb reomeTpii, 06pobneHHs nosepxHi i cTabineHicTL
Bynb-AKoro 3ybuactoro koneca abo 3y64acToro eTanoHHoro kanibpa, Skuit BUKOPUCTOBYIOTE NiA Yac
niagpaxyHKy NOrpiwHOCTI BUMIPIOBaHHS MeTOAO0M nopiBHioBaHHA. Oue. 5.1.

MoTpibHO 3a3HauuTH, WO Noxnbka KanibpysaHHA eTanoHHOro Kanidpa € 3aBXaW He3HayHa | Tomy
3aBXAN MEHLIAa, HDK pesynbTiBHe 3HayeHHsa noxubku ansg 0aHoro npouecy BAMIpHOBaHHS.

7.1.21 [Ipamuld mMemod NopigHSHHA

besnocepenHe 3acTocyBaHHA LbOro mMeToay Bumarae, Wob kanibpoBaHWit eTanoHHNU 3pasok
i HACTynHWK BUPI® Manu ekBiBaneHTHY YCTaHOBMNEHY reOMETPIto | AKICHUIA piBeHb. YacTo ue € suna-
AOK AN NPOMIXHOro pisHs nabopaTtopin eTanoHHUX 3paskis 3ybyacTnx nepenad. BukopncToBytoTh eTa-
NOHHWIA 3pa3ok, kanibposaHnt NepBuHHO nadopaTopicto kanibpyeaHHa, Wob BigkanibpysaTty npouec,
sknin srogom Byae BMKOPUCTAHO ANA KanibpyBaHHA ekBiBaneHTHMX pobounx eTanonHnx 3paskis. Llen
METOA MOXHa TakoxX 3acTocysaTi ANA BUMIPIOBANbHUX onepaLil BUsHa4YeHOo! BUrOTOBMHOBAHOT 3ybyacTol
nepenavi.

BuKopucTanHa npamoro Metoay nopiBHAHHS noTpiBHe BHACMiAOK BiAHOCHO HW3bKOT CKNaAHOCTI
| BUCOKOT BIpOTigHOCTI.

7.1.2.2 Po3wupeHi memodu nOpPIi8HSHHS

Metog nopiBHAHHA Moxe ByTu po3wnpeHo, wob fony4YnTn BUMIpKOBaHHA BMpOBIB, fKi CyTTEBO
He CXOXi Ha 3pa3oK, BUKOPUCTOBYBAHWI Ans kanibpyBaHHA BUMIpoBanbHOro npunagy. Lle sBaxatoTe
YUHHUM, OOKN BIAMIHHOCTI MK BUpOOOM | eTanoHHUM 3paskom nepebyBaloTb y Mexax, yCTaHOBNEHNX
y hopmMynoBaHHi Noxmbku.

HesianoBignicT, MK eTanoOHHUM 3pa3koM | BUMIpoBaneHUmMyn Bupobamm moxe npuimaTu ABi
3arasnbHi opmu. OAHY HasMBalTb BNAVBOM NOAIGHOCTI reoMeTpil Ug i OXONNE PO3rNAA BiAMIHHOCTEN,
Takux sk giameTtp, Moaynb, wupuHa 3yByacToro BiHUA i KyT Haxwny JiHiT 3y6a. IHWy Ha3MBaloTb xapak-
TEPHUM BNNMBOM BUPODY U, N BOHA OXONOE BIAMIHHOCTI, NOB'A3aHI 3 TakMMu enemMeHTamMu, sk 06po6-
AsHHA noBepxHi i cTyniHb TouHocTi. Lii sigmidHOCTI 3MyluytoTh 3acTocoBysaTh Binblw cknagHi Bapiauil
B MiApaxyHKy NOrpittHOCTI i 3BMYanHO NpuBoaATb A0 Binbluimnx 3HavyeHb noxubok. Konw coepa 3acto-
CYBaHHA LUNPOKA, 3BUYANHO NOTPIOHE BUKOPUCTaHHRA BaraTtbox YnucensHUX po3mipis i KOHMIrypauin eta-
NOHHUX 3paskiB. Takox Moxe ByTn HeoOXigHUM JonyuuTu BUMIpK 3pa3skoBux BUPOOIB Ha [0[aToK A0
sunpobyBaHb €TanoHHWUX 3pasKiB.

7.2 Po3paxyHOK NOoXUOKn BUMipoBaHHA Ugs
PiBHAHHSA, BUKOPUCTaH] ANA po3paxyHky noxnbku BumipioBaHHs Ugs, 3HAYHO 3MIHIOIOTLCA. 3ararb-
Ha hopma dopmynu noxmbkn AnA MeToiB NOPIBHAHHA Mae Takuin BUIMSA:

U95:[k(u§1+u§+u§+uvzv)o'5}+(5|, (9)

e, 3anexHo Bifg cneuyniyHoro MeToy, WO BUKOPUCTOBYIOThH, MOXHA AONYYUTU B OaHUIA pO3paxyHOK
noxnbKky KOMMOHEHTH, AKi NpeACTaBNATbL AXepena BUMIpHOBanbHoT NoxXnbku:
Ugs— noxnbka BMMIpIOBAHHA, poO3WIMpPeEHa noxnbka gaHoro npouecy BMMIPOBAHHA 3 PIBHEM
BiporigHocTi 95 %;
k — KoediuieHT NOKPUTTH, 3BMYaANHO BCTAHOBIOETECA K = 2, TaKMM YMHOM, OTPUMYEMO PO3LLIN-
peHe 3HavyeHHsA noxmbku 3 pisHem BiporigHocTi 95 %;
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Uyn — CTaHgapTHa noxubka, MIHNUBICTL Cepil BUMIpOBaHb (NOBTOPIOBAHICTL), 3pobnexHnx Ha
TOMy camomy BUpOBi faHnM Npunagom;

u, — noxubka kanibpyeBaHHa eTanoHHOro kanibpa; sHayeHHs Ugs Mae ByTu o4eBUGHO BCTAHOB-
reHe B AOKyMeHTi kanibpysaHHs eTanoHHoro kanibpa i nofdineHe Ha 2, facTb pesynsrart
UbOro 3HAYEHHS Uy,

Ug — BANMB NOAIGHOCTI reomeTpil, Nnoxnbka, NoB’A3aHa 3 BIAMIHHICTIO MK eTanoHHUM 3paskoMm
i reomeTpicto MipaHoro supoby;

U, — XapakTepHui Bnnus Bupoby, noxmnbka, nos’s3aHa 3 BIOMIHHICTIO MK eTanoHHUM 3Pa3koM
i MipaHUM BMpoOOM, Takuil sk obpobka NoBEPXHi | CTYNiHL TOYHOCTI;

E — cuctematnyHa nomunka (TOYHICTb), SKa € BiAXWNOM CepeHbOr0 3Ha4YeHHs cepii BUMIpIOBaHsb,
3pobneHnx 4aHum nNpunagoMm Bif KanibpoBaHOro 3Ha4YEHHS BUMIPAHOTO €TaroHHOTO Kaniépa.

Y geakux Bunagxkax cuctemaTtudHa nomunka Oyne Ha npakTvui BigperynsosaHa NpouecoM BrMi-
ptoBaHHsA, abo peryniwBaHHaM npunagy, abo koperyBaHHaM pes3ynstaTie [nsa BUMIPIB €BONbBEHTHOT
3yGyacTol nepefayl cucteMaTuyHa NOMUNKa Mae TiNlbKW KOPEryBaTucsa BUMIpamMu Haxuny i TOBLWHK
3yGa. B iHWKMX BUNaakax cucTemaTnyHy NomMunky mae 6yTu fony4eHo B nigpaxyHok noxndku.

Yci napameTpu, 3a BUHATKOM CUCTEMATUYHOT NOMUNKN | KoeditieHTa NoKPUTTA, 3a3Bnyan yBo-
ASATLCS Y PO3PaxyHKu AK cTaHAapTHI Biaxnnn. CTaHaapTHAM BiAXUNOM € CTaTUCTUYHMIA NapameTp, SKUi
3BMYaitHO BUKOPWUCTOBYHOTL, Wob ouiHuTK nocnifosHicTs. KombBiHauito ctaHfapTHUX Bigxunie Hanex-
HUM YUHOM BWU3HA4yalOTb METOAOM CyMM KBagpaTis Pe3ynbtaToM € XOMDIHOBaHe 3Ha4eHHs cTaHdapT-
HOTo BiAXwuNy, NpuaatHe AnS 4AHOFO NPOUECY BUMIPIOBaHHSA B LiNoMY.

I3 3acTocyBaHHAM KoedilieHTa NOKpUTTA kK = 2 KiHUeBe 3Ha4YeHHA Ugs npouecy Byae cTaHOBU-
™ 20 (OBa cTaHgapTHUX siaxunu). CTaTMCTUYHO Lie Aae piBeHb A0CTOBIPHOCTI 95 %, WO BUMIpIOBaHHS,
3pobrneHi Tum npouecom, ByayTb y Mexax * 2c.

AKUIO BUKOPUCTOBYOTh iHWWIA iHTEPBAN BIPOriAHOCTI, 3HA4YeHHs KoedilieHTa NOKpUTTS K Moxe
ByTn 3miHeHo (ak Hanpuknad k = 3 nae Ugg ; abo iHTepsan AocToBipHOCTI 99,7 %, WO 4acTo BUKOpU-
CTOBYIOTb LJIS1 KOHTPOJIbHUX BEPCTaTHUX CUCTEM).

7.3 MNapameTpn BUMipIOBaHHSA

BumiptosauHa chopmu abo rionoxeHHsa nosepxHi 3yGa sybyacToro koneca tpeba aHanisysaTu 3rigHo
3i cTaHOapTU30BaHUMU MeTogamu, Wwob oTpyMaTy CyMiCHi LM poBi 3HavyeHHs. Ui 3Ha4YeHHs MOXHa
nopiBHOBaTK 3 gonyckamu, Wob BU3HAYUTV NpuAaTHICTL BUPoBY 0 BUKOPUCTaHHA. [JOAaTKOBO 1X MOXHA
BUKOPUCTOBYBATW AN OLIHIOBAHHA NoxXMbBkn BUMIpPOBaHHA. [JocTynHa Benuka pPi3HOMaHITHICTb Taknx
napameTpiB BUMiptoBaHHRA. Bubip Takux napameTpis Ans OUiHIOBaHHS NOXMOKW BUMIpOBaHHA BNnnBa-
TUME Ha NMIACYMKOBI 3Ha4YeHHA Ugsg

7.3.1 MNapamempu npunacygaHHs MiHIT

CTaHpgapTu3oBaHvumM MeTohoM aHanidysaHHa npodinto i crigis BunpoByBaHHA 'BUHTOBOT NiHIl €
npunacyeaHHa nidil. Llet meton nepeabadae yctaHosneHy popMy niHil, AKy BBaxaloTb KOHCTPYKTUB-
Ho (ineanbHoto) dropmoto hakTuyHmx BunpobHMx cnigis Bupoby. Ha npakTuui usa ycraHoeneHla eTa-
NOHHA RiHig npunacoBaHa BigNOBIAHO A0 KOXHOro okpemoro sunpobHoro crigy, 3sU4anHo 3a MeTo-
JOM HalMeHLInx kBaaparTie. Toai pi3Hi MeToaun araniayBaHHA MOXHA BUKOPUCTOBYBATH, OO BUMIpATU
CNIBBIAHOWEHHS MiX Kpauwje npunacoBaHO YCTAHOBNEHOK ETanoHHOI NiAIeo | akTnyHuMu cnipa-
MKW. 3aranbHi NapameTpyu BUMIPIOBaHHA, WO BUKOPUCTOBYIOTL METO4 NPUNacyBaHHsA NiHil, OXONMTL
cymapHi Bigxunu Haxuny i opmu, Taki Ak Ti, wo onucarHo B 1SO 1328-1.

Biaxun dbopmMu BU3Havae cTynidb NofibHocTi hopmu BUNpoBHUX chigiB 3 yCTaHOBNEHOK eTanok-
Hoto niHieto. Lewt napameTp HEMOXINBO KOMMNEHCYBaTW CUCTEMAaTUMHOK NOMWUIKOK E£. [Ing BUCOKO-
TOYHMWX 3aCTOCYBaHb MOXHa BiAHAWTW MeTOAWN OUIHIOBAHHS BUMIpIOBaAHHA hOpMU, BUKOPUCTOBYIOUN
3aMiHHI eTANOHHI 3pa3skuy, Taki SK CTPUXKHEBWN, KyNbkoBU abo NNOCKWMRA, L0 MaloTb MPOCTIWyY reomer-
Dito, HiX 3yBuacTi koneca, Aki MOXHa BUFOTOBWUTM 3 HUXUYOK NOMWUMKOIO dropmu. Bigxun Haxuny ensHavae
CTyniHb NoAibHOCTI opieHTyBaHHSA (KyT Haxuny) BUNPOBHKX CNiAiB 3 YCTAHOBNEHOW €TarloHHOK NIHIE.
IHKONN MOXNWUBO KOMMNEHCYBATW LEen napameTrp CUCTEMATUYHOK NOMKUNKoW E.

CyMapHuiA BiAxun €, No cyTi, CKNadeHUM pe3ynbTaToM CNOCTEPEXEHHA, WO BU3HAYaEe CTYNiHb
noeaHaHHA BNMUBIB BIgXUMIB hOPMU | HAXUNY. FKLO BIAXWUT HaxXuny KOMNEeHCOBAHO Yyepes E, Takum
YMHOM, BiH MOXE BRMAWBATW Ha MapameTp cyMapHoro Biaxuny. poTte, ockinbku BigxuneHHs dopmu
TAKOX € CKMafoBOK CyMapHOro Bigxuny, TO HEMOXIIMBO MOBHICTIO KOMMNEHCYBATK NapaMeTp cyMmap-
HOTO BIiAXWMY CUCTEMATUYHOIO MOMUSIKOI.
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Cknaposuil xapaktep, NpuTaMadHuin napaMeTpy CyMapHoro Bigxuny, pobuTs WOro Kpawum su-
Bopom pns OuiHPOBaHHﬂ AOrpItWHOCTI BUMIpOBaHHS. [In18 norpiwHocTi Ugs npouecy ouiHrosaH_Hﬂ na-
pameTpa CyMapHOro BigXmny MoOXHa NpunycTuTy, WO NOXMOKWM BUMIPIOBAHHS BiaAXuNiB dopmu i Haxu-
ny 6yayte eksiBaneHTHi abo MeHLWI.

7.3.2 lNapamMempu npunacyeaHHsi cMyau

I[HWKM cTaHAapTU30BaHUM METOAOM aHanidyBaHHsa npodin | BUNpOoBHNX CNigiB 'BUHTOBOT NMiHiT
€ npunacysaHHsa cmyru. Llen meton nepegbadae BCTaHOBNEHOIO PO3Mipy | OOPMU CMYTY, B MeXaxX siKoT
KOXHUI oKpemun BunpobHMi cnig mae ByTu npurdano, wed BiH BBaxaBcs NPUAHATHUM. OCKinbKn
pesynkraT Ub0oro napamerpa BUMIPIOBaHHSA € TiMbKW CNOCTEPEXEHHAM BiAMOBYU abo Nponycky, BiH He
NPUAHATHUA AN CTATUCTUYHOTO aHarni3yBaHHS, sKe OXOM0E OUIHIOBaAHHA NOrPilUHOCTI BUMIpIOBaHHS.

7.3.3 lNapamempu KPOKy

[lBoma cTaHzapTu3oBaHnuMU MeTofamMu aHanisyBaHHsa NonoxeHHa 3yba abo KpokKy € OQWHOYHUIA
KPOK i CyMapHuUi HakonuyeHnn Kpok, sk onncaxo B ISO 1328-1. MapameTp BiAXWMNY OAWUHOYHOIO KPOKY
BM3Havae CTyniHb NoZibHOCTI NONOXeEHb CYCiAHLOT Napwn 3ybis A0 X NpaBMAIbHUX NOMOXEHb, AKi BU3Ra-
4aTb AiNEeHHAM NOYaTKOBOro Kona Ha vucno 3ybuis sybuyacrtoro koneca. MNapameTp Bigxuny Hakonuye-
HOFO KPOKY BM3Ha4ae CTyNiHb NOAIBHOCTI Oyb-AKNX ABOX HECYCiAHIX 3yOUiB A0 X MpaBUITbHUX MOMOXKEHb.
Llef pesynbraTr CnocTepe)xeHHa TakoX OCHOBAHUIM Ha AineHHi NoYaTKoBOro Kona Ha uucno ayouis. Mig vac
BYKOHaHHS MOBTOPHWUX BMMIpIOBaHb BiAXWIIB KpoKy 3yBYacToro koneca mMmoxHa mMaTu B pesynsTaTi fyxe
Mani 3MiHK y BuMipax 3HadeHb ANs pisHux nap 3yOuis, Aki peecTpyBanuch. B ouUiHIOBAHHI NOrpilLHOCTI
BUMIpPIOBaAHHA NapameTpiB KPOKY BaXnueso oOMEXWUTU pe3ynbTaTu CNoCTEpPEXeHb BCTAHOBMEHUMMU
3ybuamun. ns norpiwHocTi Ugs Mpouecy OUIHIOBAHHA NapaMeTpa HaKoMUYeHoro BigxXuiy Kpoky MOXHa
NPUAYCTATK, WO MOXMOKN BUMIPIOBAHHSA BIAXWUMIB OAUHOYHOTO Kpoky OByayTh ekBiBaneHTHi abo mMeHui.

8 METOAMKW BUMIPIOBAHHA

8.1 BiacnigkoByBaHHS
Yce ycTaTKoBaHHSA, WO BUKOPUCTOBRYIOTL ANS OUIHIOBAHHS NOIPILLHOCTI BUMIpHOBaHHA, Mae ByTu
kanibpoeaHo 3a HauioHanvHUM cTaHgapTom. ume. 1ISO 18653, posgin 4.

8.2 PoGoui ymoeu

Mae posrnagartuca asa Habopu pobounx ymoB: Ti, LUO NOB'A3aHI 3 BUIHAYEHHAM CUCTEMaTUYHOI
noMunku E, i Ti, W0 NOB'sA3aHI 3 OUIHKOW CTAHAAPTHOT NOXUBKN Uy,. Y Aesakux BuUnagkax BOHU MOXYTb
noefHyBaTHCS.

8.2.1 Ymosu 8uU3Ha4YeHHs1 cucmeMamu4HOl nomMunku

PoBoui ymoBuK nig 4ac BUMIPIOBAHHA eTanoHHUX 3paskiB, fki OyayTe yBeAeHI B pO3paxyHku
CUCTEMATUYHOT NOMUMKN £, MatoTb y3rofxysaTucs skomora Onvkye 3 ymosamu, ycTaHoBMNeHUMU B [,0-
KyMeHTax kanibpyBaHHA etanoHHux 3paskiB. Lle ctocyeTbest Takux hakTopis Npouecy BUMIpOBaHHSA,
SK Hanpuknag yMOBW MOHTYBaHHS, MiCUENONoOXeHHs BunpobyBanHs i napameTpn BUMIPHOBAHHS.
TakoX y 3Ha4YeHHAX BUMIpOBaHHSA Mae ByTu KOMNeHCOBaHO BNIWBW TemnepaTypu (aus. 4.2).

8.2.2 ¥Ymoeu nidpaxyHky cmaH@apmHoi noxubku

Po6Go4i ymMOBKM RiJ 4ac BUMIpIOBaHb eTanoHHKUX 3pa3kiB un iHwmx Bupobis, aki Byne BBE4EHO
B PO3paxyHKW CTaHgapTHOT Noxubku uy,, MawTb akomora bnvkye BigobpaxaTu ymosu, ski Oyne Bcta-
HOBEHO B (DOPMYNIOBAHHI NiACYMKOBOI NOrpitLHOCTI BUMiptoBaHHA Ugs. PakTopy npouecy BUMipoBaH-
HS, AKi MOXYTb 3Ha@4YHO BNNUBATW Ha 3HAYEHHS BUMIPIOBAHbL, NMOBUHHI MAaTW MOXIUBICTb 3MIHIOBATU-
Csl B MEXax ycTaHOBMNeHUX NiMITIB. Lle CTOCYETbCA YMOB HABKONULWIHBOIO cepefoBuLLa, CTaHy npunaagy,
YMOB MOHTYBaHHS, oxonawwuy sunpobysanbHi ONpaskyu Ta ApucTpoi  onepaTopiB BUNPOOYyBaHHA.
Ansa Binswoi siporigHocTi BunpoByBaHHA maloTb ByTu npoBefdeHi NpOoTAroM 3HAYHOro nepiody Yacy.
3Ha4YeHHA BUMIPIOBAHHA HEe MaloTh KOMNEHCYBATUCA BNANBAMW TeMnepaTtypu, 40Ky BCi 3pobneHi BUMi-
PHOBaHHA, WO nignopagkosaHi AaHoMy OPMYNOBAHHIO NOTPILLHOCTI, TAKOX He ByayTb KOMMEHCOBAaHI.

8.2.3 ¥Ymo8u noedHaHuUx @u3Ha4eHb

Konv poBoudi yMoB#, siki NOTPIOHI ANA BUMIPIOBaHb, WO NPU3BEAYTb [0 PO3PaxyHKy CUCTEMaTUYHOT
MOMWIKK | CTaH4@pTHOT NOXUOKW, € eKBiBANEeHTHI, To4l MOXHa NpoBecTy oAuH Habip BUMiptoBaHb, WO6G
BUKoHaTK obuasi BuMorn. Lis oBoB A3KOBICTb €KBIBATEHTHOCTI MOXe cTocyBarucs psigy daktopis,
OXOMIOYN YMOBU MOHTYBAHHSA BUMIPIOBAHHA | YMOBW HABKOMWMILHLOrO CEPEAOBULLA. TaKoX PO3Mip,
KOHDirypauyist i CTyniHb TOYHOCTI eTanoHHoro kanibpa maloTb BignoBigaTv BUMOraMm ekBiBaneHTHOCTI.
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8.3 Bumipm

[MonepeaHbO BI3yanuHO MepesipAoTb npunag i HeobxigHy anapartypy, Wob marsepanTh BiACyTHICTb
HE3BMYaMHOro 3HOLYBAHHA abo NOWKOKEHHS. T1pUBOAATL NpUnag y BUXiAHUA CTaH | BUKOHYIOTh He-
oOxiaHl Npoueaypwn, AK Hanpuknag TapysaHHA fasada.

MitiManbHe Yncno BMMIPIB ANA NIAPAXYHKY NOrpillHOCTI BUMIPIOBaHHS Ugs Mae ByTu gecsaTs
MoninweHol BiporigHOCTi MOXHA AOCAITA A404ATKOBUMY BUMIPIOBAHHSAMMW, BDNN3LKO TPUALUATH, 4O TOYKM
BlAMOBM ETanoHHui 3pasok abo Bupi6 mae OyTW NOBHICTIO AEMOHTOBAHO | NEPEMOHTORAHO, OXONSIO-
oYM onpaeky abo NPUCTPO!, AKWIO AONYYEHI B METOAUKY, MK KOXHUM BUNPOBYBaHHAM BumiprosaHHA
mMae OyTW NPOBEAEHO B KINbKOX PIZHUX MOMOXKEHHAX Ha Npunagi, Wob 0XonuTn glana3oH No3nuIloBaHHSA
BUMIPiB BUPODY. Konu MOXNIUBO, BUMIPIOBAHHA €TanOHHOIo 3paska Mae 0XOnsoBaTu obepHEHY OpIEH-
Tauito. Takox JoulfibHO 3poDUTH BUMIPIOBAHHA NPOTATOM NEBHOro Neplogy vacy, Hanpuknaga, Kinbka
OHiB, W00 AONyYUTH BMIMUBKU Npouecy BUMiptoBaHHsA. [JaHi mae 6yTu HaHeceHo Ha rpadik, wob bavu-
TWU, YX Ue HOPManNbHUIN po3noin

8.4 MeToauka kanibpyBaHHA
Tunosi MeToauKK KanibpyBaHHs, L0 BUKOPWUCTOBYIOTL NiJ Yac nMoYMaTKOBOro i Noganbuoro ouiHio-

BaHHA npunagy, mae Oyt po3pobneHo BiANoOBiAHO A0 pekomeHAaull BUpoOHUKa npunagy, SKWo €

8.4.1 [Toyamkoea ycmaHo@Ka i pegynio8aHHs

[NepedyMoBYM METOOUKW Tak!

— Ans kanibpyBaHHs HABKONMULUHE cepefoBULLE | YMOBM BUMIPIOBaAlIbHOT CUCTEMU MakoTb ByTn
BiANOBIOHO A0 po3giniB 4 i 5;

— MoYaTKOBE CTaTUCTUYHE OLIHIOBAHHS BUMIPHOBANbHOrO NpUNagy BUKOHYOTb, BUKOPUCTOBYHOYU
eTanoHHU 3pasok kanibpyeaHHsA, KONW [O4ATKOBO OLHIOITH IHLMMM eTanoHHUMIN 3pasKkamu, aK onn-
caHo B po3aini 10

8.4.2 [Toyamkoea memoduka kaniébpyeaHHs

MoTpibHO MiHIMYM AecsTb OKpemux nepesIpoK 6e3 Byab-akux KambpyBankHuX HanarofKeHs npunagy

[ns KOXHO! 3 HUX 3acTOCOBYIOTb Taki eTanu.

a) YctaHoBnwoloTe npunag, wob BUMIpATH €TanoHHUN 3pasok

b) PoamiwawTb kanibpyBanbHWUA eTanoHHWIA 3pa3oK y npunaai

c) BuMipsioTh i 3anncytoTe noTpibHI napameTpu.

d) Po3bupaioTb yCTaHOBKY

e) lMNoBTopoTE eTanu Bi4 a) Ao d) Ak MiHIMyM AeB’ATL pasis

f) HaHocaTb To4dku ganux y rpacgik X — MR, gk onucaHo B posaini 10

g) Po3rnagarwTe KOHTPONbHUA rpadik, wob nobayuTu, 4u BIH BIANOBIAE BUMOram, HaBegeHUM
y 10.3. OuiHloBaHHA KOHTPOSbHOro rpadika MoxXe BKasaTu Ha HeoBXiAHICTe JOLATKOBUX TOYOK AaHWX
| TOBTOPHOIO OUIHIOBEHHSA.

h) Axuwo HeobxigHo, perymoioTe cuctemy He Ttpeba nponosxysaTy, SKUIO CUCTEMA HE KOHTPO-
nboBaHa HAKWO NOTPiOHI KOHTPOmMLHI perynioBaHHs, BU3HaYaTb 06YMOBMEH! NPUYMHIK, BUNPABAAOTL
i NOBTOPIOIOTE BULLE3a3HAYeHi eTann.

i) YCTaHOBMIOWOTE CUCTEMATUYHY NOMUIKY, AKLIO HEOBXIAHO, | NiATBEPOXYIOTb

3 UbOro MOMEHTY NpUNaa MOXHa BBaXaTh KanibposaHuM | NpuaaTHUM NS OUIHIOBAHHS BigNo-
BIGHO OO0 TEXHIYHWX YMOB

8.4.3 Memoduka nodanbuwoz20 KanibpyeaHHs

MoTpibHe nopanswe kanibpysaHHsa, Wob NigTPUMyBaT CTATUCTWYHE OOBIP'A 40 NPUAATHOCTI
npunagy Ans BMKOPUCTaHHSA. |HTepBarn MixX BUMIPIOBAHHAMW €TaNOHHOIo 3pas3ka MOXHa po3LmnpuTH,
KONMW ue NigTBepAXYETbCA OaHUMU, HANPUKNa4, pas Ha 3MmiHy, WOoAHS, WOTWXHA. Konu crtatnctrka
nokasye, Wo noTpibHe perynoBaHHA CUCTEMATUYHOI MOMUITKW, TO BUMIDIOBAHHSA €TasrioHHOro 3paska
npoBOAATL YacTiwe, auB pos3ain 10 Ta ISO 18653.

Mpadik X — MR po3WwupRioTb | PO3PaxoBYOTb HOBi KOHTPOMbHI OOMEXEHHS 3 KOXHUM BUMI-
PIOBAHHAM, BUKOpPUCTOBYK4YM noHag 100 nonepegHbo 3anvcaHux TOHOK gaHux

MeToauku, HasedeH! B poagini 10, Tpeba nosBToploBaT Ha pPerynsipHin OCHOBJ

Y 6yab-aKui Yac, JOKW BUMIPIOOTL BUpIO, CYMHIBHI f@H! MOXYTb yKasaTu, Wo noTpibHo nepesipnuty

kanibpysaHHA
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8.4.4 TexHi4yHe OCHauwjeHHA I Kanibpu
Bynob-ske TexHiyHe ocCHaUlEHHSA i kanibpu, BMKOpUCTOBYBaHi B ycTaHoBUi abo kanibpyBaHHi BUMI-
pOBanNbLHOrO Npunagy, Takox mawTb OyTu kanibposaHi Ha perynsapHiii OCHOBI.

9 HACTAHOBU KOMIMAPATOPHOI O MIAPAXYHKY
NOrrPILLIHOCTI BUMIPOBAHHA

Llen posain npencrasnsie paa HacTaHOBHWX NPUKNAAis NiapaxyHKy NOrpiluHOCTI BUMipHOBaHHS. BiH
HE OXONME BCi MOXNUBI BUNAAKK.

9.1 Mpuknag A NpssMoOro Kommnapartopa

MpeAcTaBneHo OAUH METOA NPSIMOro MiaPaxyHKy norpillHocTi Ugs. Moro MoxHa BnkopucToBysaTy,
Konu mipstoTe BUPOOU, AKi eKBIBANEHTHI f0, ane He OOHAaKOBi 3 eTanOHHUM 3DPaskoM, U0 BUKOPUCTO-
BYIOTb ANs KanibpyBaHHA BuMiptoBansHoOro npouecy. Lis metoanka moxe gatu HaginHy BiporigHicTb
3 MiHIManoHOIO CKNagHICTIoO B Mexax il nimitosanoi cdepn 3actocyraHHa. BoHa npenctasnse psa 3a-
CTOCYB&aHb, JOKW BMMaratTb BUKOPUCTAHHA TiNbKM O4HOrO €TaroHHOro 3paska.

o6 Bipnosinatn BUMO3i eKBiBaNeHTHOCTI reomeTpii, JAiNMNbHWA AiameTp, MOAYMb, WNpUHA 3y6-
4acToro BiHUA | KyT Haxuny nidii 3yba gaHoro BupolOy matoTe ByTn B mexax * 25 % Big BianosigHnx
YCTaHOBIIEHMX NapameTpiB eTanoHHoro 3paska. lNodag 10 % pisHuui oGrosoproBaHoro mae 6yTu Binaa-
HO Ha [JOMNOBHEHHS IHWOT KOMNOHEHTH NOFPILWHOCTI. MoXnuee fONy4eHHs IHWWX BUMOT €KBIBANEHTHOCTI
reoMeTpii, 9K Hanpuknag macw | po3tallysaHHs, BUnpobyBaHHs,

L{o6 signoBifaT BUMO3i eKBIBANEHTHOCTI XapakTEepPUCTUKW, YCTAaHOBNEHa TOYHICTL BUPODY mae
Byt 5 cTyneHs abo kpaiya 3rigHo 3 1ISO 1328-1 i MaTu LWOPCTKICTE NOBEPXHI BMMIptoBaHHA, Ra, 0,4 Mkm
abo kpauwty.

Mpumitka. PakTopn 060B’s13KOBOCTI ekBiBaneHTHOCTI, nepeniveri TyT, Bynu posinbHo BuBpaHi ANA uLOro npuknagy. TouHi
hakTopy, O BUKOPUCTOBYOThL, MOXYTb 3MIHIOBATNCA 3TiLHO 3 PO3FNAHYTUM 3aCTOCYBaHHAM.

MeToguka kanibpysaHHA Taka:

a) BukoHyloTb paa BUMipOBaHb Ha BigkanibposaHoMy eTanoHHOMY 3pasky, AOTPMMYIYUCH Me-
TO4WUKW, HasegeHol B po3gini 8. MiHimanbHa KinbxiCTb BUMipOBaHb — 10.

b) BusHavaioTb cepeHe 3Ha4YeHHst X pesynbratie, BUKOHaHWX Ha 1 eTani. CuctemaTuyHy noMunky &
TOAl 3HaxoAATb BiAHIMAHHSAM BiaKanibpoBaHOro 3Ha4eHHs eTanoHHOro 3paska Bif CEPEaHbOro 3Ha4YeHHs
peaynbraTiB.

c) BnsHavawTb craHaapTHy noxubky Uy, pesynsTaTiB, BUKOHaAHUX Ha 1 eTani, BUKOPUCTOBYHOUM

thopmyny:

<i\2 05
U = i(xl _X)
"lE n-1 , (10)
ne Uy — craHgapTHa noxnbka,
X; — oKpeme BNMIipAHe 3HaveHHa BigkanibpoBaHoro napameTpa;
X — CepefHe BUMIPSIHMX 3HA4YeHb;
n — KiNbKiCTb BUMIpIOBaHb.

d) BusHa4vaoTb NOrpillHICTh €TANoHHOMo 3paska u,, NOB’A3aHOro 3 KanibpyBaHHAM eTanoHHOro
3paska, BMKOPUCTOBYOYN DOPMYIY:

s (1)
n 2 4
aAe  u, — MOrpiWHICTL KanibpyBaHHA €TanoHHOro 3paska;
Ugs(cay — NOrPILLHICTL BUMIptOBaHHs Ugs, yCTaHOBNEHa B LOKYMEHTI kanibpyBaHHs eTanoHHOro 3paska.

e) BusHavaTb norpiwHicTe BuMipioBaHHAa Ugs 4N LbOro MeTogy, BUKOPUCTOBYOHK hopmynu (12)
abo (13), sanexHo Big TOro, yn Byne BUNYYEHO CUCTEMATUYHY MOMUNKY E.

®opmyny (12) 3acToCOBYHOTEL TiNbKW TOAI, KOMW CUCTEMATUYHY MOMUIKY, BU3HAYEHY Ha 2 eTani,
BUNYYEHO 3 NpoLecy BUMIpOBaHHs abo perymoBaHHaM gii npvnagy, abo KoMneHcyBaHHAM pesyneTaris.

Ugs = 2(u+u2) " (12)
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®opmyny (13) 3actocoByrTb TOAi, KOAW cUCTEMaTUYHY NOMWNKY, BW3HA4YeHy Ha 2 eTani,
He BWITYYEHO 3 LbOro NPOLECY BUMIPIOBAHHA.

Uss =2(u2+u?)"” +[E]. | (13)

Hugpposull npuknad: Pesynbtat BUMIPIOBaHHA Haxuny npodino fy, Ha BiakanidbposaHii nisin
nosepxHi 3yba npamosyboro koreca (Hopmanbkuid mogynb m, = 3,0 Mm, wucno 3ybuis, z = 33; kyT
3auennerHs a, = 20°% KyT Haxuny niHil 3yba f = 0°) BunpobyeaHo AecATb pasiB, NOAAHO fK:

BunpobysanHs CepeaHe CraHgapTHa
EnemenT % fOrPILUHICTh,
1 2 3 4 5 6 7 8 9 10 Um
fia 2,3 2,4 2.4 2,8 2,8 2,6 1,5 2,8 1,7 1,9 2,32 0,47

3Ha4vyeHHs kanibpyBaHHS fyy, Xca € 3,3 MKM 3 Ugs £ 1,5 Mkm (cTanpgaptHa norpilwHicTs 0,75 Mkm).
[laHi BUKOPUCTOBYHOTE Y UbOMY npuknaai n niaCymoByOTh Tak:

BumipsaHi gani: X = 2,32 MKM, cTaHhapTHa norpilwHicTe 0,47 Mk,

LaHi kanibpyBaHHs: Xear = 3,3 MKM, Ugs = £ 1,5 MKm (CTangapTHa norpiwHicts 0,75 MKM)

AKLWo cucTemMaTnyHy NOMUNKY B Npoueci BUMiptoBaHHA koMneHcoeaHo abo BiaperynsoBaHo, Tofi

MOXHa BUKopucToByBatn oopmyny (12), oTpumylodn Taki pesynbraTu:

2 2\05
Ugs =2(0,47% +0,757) " =+ 177 mxm.

SIKLIO CUCTEMaTuy4yHy NOMWIIKY, BU3HAYEHY KanibpyBaHHAM, He BUyYEHO, TOAI NOTPIWHICTL BU-
MIpIOBaAHHA MOXHa nigpaxyBaTu, BUKOPUCTOBYOYUN dopmyny (13).

CvcTeMaTu4Hy NOMUNKY £ 3HaxoAATs BiAHIMAHHAM BigKanibpoBaHOro 3HaYEHHSA €TanoHHOro
3paska BiJj cepefHbOro 3Ha4YeHHsa pesynbrartis:

Ugs = 2(0,472+0,75%) " +]0,98] = + 275 mi.

9.2 KomnapatopHui nigxig, po3wWnpeHi BNAUBOM XapakTepuCcTUKU BUPOOY

MpencTaBnelo ABa NpUKNagn po3wIMpeHnx MeToaiB nigpaxyHky norpiwHocTi Ugs, SKki MOXHa
BUKOPWUCTOBRYBATU, KONU Npouec BUMIPIOBAHHA, Npo AkMiA igeTbeq, Byae 3acTocoBaHuii B0 BUpoLIB,
SKi BiANOBiIAAOTb BUMOram €KBiBaNIEHTHOCTI TEOMEeTPIT Uy 3 eTanoHHUM 3pa3koM, BUKOPWUCTOBYBAHUM
AN kanibpyBaHHs TOro npoLecy, ane skui He BignosiAae BUMOram exBiBaneHTHOCTI XapakTepucTyK U,
Mpuknag reomeTpii i BUMOr €KBiBANEHTHOCTI XapakTepUcTUK 3anponoHosaHo B 9.1.

9.2.1 lpuknad komnapamopa B

Lie meTon BpaxoBye BMSIMB XapakTepucTUKN BUPOOBY (CTyMiHL TOYHOCTI 1 06pobneHHs nosepxHi)
3a aonomoro moandikauili MetToay nigpaxyHky cTaHAapTHOT NOrPILWHOCTI Uy, Tak, Wod BBy xapak-
TEPUCTUKN Byno JONy4YeHo 40 TUX CROCTEpEXeHb. BNNue xapaktepuctkn supoby u,, He Byae ouiHeHO
AK OKPEMY 3MiHHY B pO3paxyHKy NOrpiliHOCTi BUMiptoBaHHA Ugs. LIS MeToduMKa MOXe AaTu 3HauvHy
BipOTigHICTb 3 MOMIPHOK CKMAAHICTIO B Mexax 1l nomipHoi chepun 3acTocysaHHA. BoHa npeacrasnse
WWPOKNUIA diana3oH 3aCTOCYBaHHA XapakTepucTukn 3 oBMexeHUM Aiana3oHoM 3acTOCYBaHHSA reomeTpii.
MNoTpiBeH TiNbkM O4WH eTanoHHWIA 3pasok.

MeToauky kanibpyBaHHS MOXHa NMPOBOAUTY Tak:

a) BUKoHYlOTb psif BUMIpIOBaHb Ha BigKkanibpoBaHOMY €TanoHHOMY 3pasky, LOTPUMYIOYUCE Npo-
uenypw, HaseneHoi B po3gini 8.

MiHiManbHa KinbKiCTb BUMIPIOBAHb CTAHOBUTbL LECHTh.

b) BusnadyatoTe cepeaHe 3HadenHs X peaynbratis, OTpUMaHux Ha etani a). Toai cuctemartnyHy
noMunky E 3Haxo4sTb BiAHIMaHHAM KanibpoBaHOro 3HaYe€HHA eTanoHHOro 3paska Bif CepeaHboro
3Ha4yeHHd pes3ynsTaTis.

c) BnbupawTb BUPIO 3 yCTAHOBNEHNM CTYNEHEM TOYHOCTI 1 06POOKOI0 NOBEPXHI, AKi EKBIBANSHTHI
HaNripWOoMy CTyneH To4HocTi # 0Bpobui nosepxHi, wo ByayTh AonydYeHi B chepy 3acTOCyBaHHA
yCcTaHOBNEHOT ANs uiel ouiHKv norpitiHocTi. BukoHywoTs psag BumipioBaHb Ha BuGpaHomy Bupobi,
AOTPUMYIOUUCH NpoLeaypu, HaseaeHo! B po3dini 8. MiHiManbHa KinbKicTb BUMIPIOBaHb CTAHOBUTL AECHATD.

34



ACTY ISO/TR 10064-5:2007

MPUAHATHOI anbTepHaTBoW € 3ibpaHHA Uux AaHuX 3aCTOCYBaHHSAM METOAUK NMOBTOPHBAHOCTI
i BigTBOpPloBaHoCTI BUMIpiB (GR&R) ana BupobiB 3 yCTaHOBNEHUM CTYNEHeM TOYHOCTI 1 0Bpobkor
NOBEPXHi, EKBIBANEHTHUMMW 40 HAWTMPLUOro CTYNeHs TOMHOCTI 1 0Bpobkn NoBepxHi, Ak OyayTb AonyveHi
B AaHY MOrpPIlLHICTb cdepun 3acToCyBaHHA. FKLO BUKOPUCTOBYIOTh LIER MeTOA, TO BaXITMBO BUBECTU
BiANOBIAHI 3HaYeHHs1 3 Habopy aaHux GR&R, goTpumylouncb METOAWK, peKOMEHA0BaHMX Ha eTani d).

d) Bu3Ha4alTe CTaHA4apTHY NOTPILWHICTL Uy, Pe3ynsTaTtiB, OTPUMAHUX Ha eTani C), BUKOPUCTOBYIOYM
dopmyny (10). AKWO BUKOPUCTOBYIOTL anbTepHaTuesHuil meTtoj 36opy gaHux GR&R, 10 BU3HavaTh
CTaHAapTHY NOrpilHICTL TAKKM METOJOM:

MeToamkn GR&R 3BMYaitHO ONWCYIOTh TPU 3HAYEHHA NOXMOKU: MOBTOPIOBAHOCTI (3MiHa ycTaTKoBaH-
Hs), BiATBOPIOBAHOCTI (3MiHa ouiHoBa4a) i noxnbkn BUMIpHOBaHHA. 3HAaYeHHS NOXUBKWM BUMIPHOBaHHS,
sike aBnsie coboo KoMBiHaLito NOMUNMKOBWX 3HaYEHb NOBTOPIOBAHOCTI | BIATBOPIOBAHOCTI METOA0M CyMM
KkBagpaTtie, mae ByTW OCHOBOK ANs BU3HAYEHHSA CTaHAAPTHOI NOrpilliHOCTI Uy,

3HavyeHHs R&R, onucane pocnigxenuam GR&R, npencraensie ctaHaapTHi sigxunu 5,15, Takum
YMHOM, 3HavyeHHA R&R mae OyTtu nogineHe Ha 2,575, wob oTpumaTit 3HavyeHHsa, Wo npeacrasnse
CTaHgapTHY NOYpPilLHICTL Uy,

e) BuaHavatoTh NOrpilHicTe KanibpysaHHa eTanoHHOro 3paska U, nos’A3aHy 3 kanidpyBaHHAM
eTanoHHOro 3paska, BukopucTosytoun cdopmyny (11).

f) Bu3HavaTb NOrpiluHICTE BUMIPOBAHHA Ugs ANS LbOFO MeTohy, BUKOPUCTOBYOYU hopmynn (12)
abo (13), sanexHo Big Toro, un Byne [ony4yeHa cucrtemaTvyHa nomunka E.

LYugpposul npuknad: Lleit MeToa A03BONAE XxapakTepucTukam smpody, Wo OXOnmioTh NOMUI-
KU MOHTYBaHHS, Fr€oMeTpil | BINWBU NOBEPXHI, BYTU [ONYYEHUMU B aHani3yBaHHS.

BukopucTOBYIOUYM JaHi 3 9.1, K Hanpuknag BMMIploBaHHsA nNpodinto BiakaniéposaHoro eTanoHHoro
3paska, Taki 3HAYeHHS 3anUarnTbCa HE3MIHHUMN.

BumipsiHi gani: X = 2,32 MKM, cTangapTtHa norpitHicTs 0,47 MKM.

[aHi kanidpysaHHA: Xeal = 3,3 MKM, Ugs = ¢+ 1,5 MKM (cTaHgapTHa norpiwHicte 0,75 MKkMm).

PesynsTtat BUMIPHOBaHHS Bigxuny Haxuny npodinio fy, Ha nisin 6iyHin noBepxHi sBubpaHoro xa-
pakTepHoro syb4acTtoro koneca sunpobyeaHo AecaTb pasis, NpeAcTaBieHo kK.

BunpobysaHHs CrangapTtHa
Enement AOrPILLHICTb
1 2 3 4 5 6 7 8 9 10 Unm
o 11,0 10,4 9.4 10,2 10,1 7.8 7.1 10,7 8,0 9,3 1,34

FAKUo cucTemaTudHa MomMurka B NpPoLECi BUMIpOBaHHS KOMNeHcoBaHa abo BigperynsoBaxa, ToAi
MOXHa BMKOPWNCTOBYBaTU PIBHAHHA (12), OTPUMYIOUM Taki pesynetartu:

2 0.5
Ugs =2(1,34+0,757) =+3,07 mxwm.

AKWO cUcTeMaTudHy nNOMUIKy, BU3Ha4YeHy nig Jdac kanibpysBaHHs €TanoHHOro 3paska, He Buny-
YeHO, TOJi NOTPILLUHICTL BUMIPIOBAHHSA MOXHa nigpaxyBaTtun, BukopucTosytoun cdopmyny (13):

Uss =2(1342 +0,752)"° 1]0,98|= 24,05 mku.

9.2.2 [Ipuknad komnapamopa C

Llen npuknaga npeactasnse cnoci® ouiHiOBaHHA BNMBY XapaKkTepucTuk supoby uy, Ae Uy Biano-
Biflac BMMOram ekBiBaneHTHOCTI reomeTpii, yctaHoBneHum y 9.1. Lia MeToauka moxe 3abesneuntn
NPUWHATHY BIPOTiAHICTE 3 HW3BLKOK CKNAAHICTIO B Mexax 11 nomipHoi ctbepn 3acTocyBaHHA. BoHa 3a-
Beaneyye WWMPOKUIA Jiana3oH XxapakTepPHO! 3aCTOCOBHOCTI 3 0BMexXeHUM Aiana3oHoM 3aCTOCOBHOCTI reo-
meTpii. MoTpibeH TiNbKK OQWH €TanoHHNIA 3pa3ok.

Mpoueaypy KanibpyBaHHA MOXHa BUKOHYBATW, AK 3a3HAYEHO HUXYE:

a) NpoBoasTb psi4 BUMIpOBaHb Ha BijkanibpoeaHomy eTanoOHHOMY 3pa3sKy, AOTPUMYIOUYUCH Me-
TOAWKW, HasedeHoT B po3gini 8. MiHimanbHa KinbKicTb BMMipOBaHb CTAHOBUTbL AECATh.

b) BusHavatoTb cepeaHe 3HavyeHHA X pesynbraris, oTpUMaHux Ha eTani a). CuctemMaTnyHy nomun-
Ky E Togi 3HaxonsaTh BigHIMaHHAM BigKanibpoBaHOro 3HAYEeHHS €TanoHHOro 3paska Bif cepejHboro 3Ha-
YeHHSA pesynbLTarTis.
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¢) OUiHI0TL BNNUB CTYNEHSA TOYHOCTI BMPOBY Ha NOTpPIiLLUHICTL BUMIPKOBAHHA 3a (DOPMYNoH:

Ung = Fi (Kug ) (14)
Ae  Uyg — BNIMB CTYNEHs TOMHOCTI BUPODY;
Fy — BOMycKk ANs AaHoro napameTrpa BUMIPOBaHHA rnpefcrasrneHoro 3ybyacroro koneca.

Posamipu syb4acToro koneca i CTyniHb TOYHOCTI MatoTh ByTu B Mexax JiMiTiB, yCTaHOBNEHMX
y hopMyBaHHi NOrpiltHOCTi BUMIpIOBaHHS;
Kwg — MOCTINHUI KOEMILIEHT, KM NPEACTaBNAE YacTUHY AOMYCKY, WO BPaxoBYe BNIMB CTYNeHs
TOYHOCTi BUpPOOY.
Npumitka. MNpeacTasneduit TYT NOCTiRHNA koediuieHT BRnuBy ToYHOCTI BUpoby Byno gosinbHo BUBpPaHO ANS UbOro npu-
xnajy. BUKOpWCTOBYBaHWA TOUHUA KoedilieHT MOXe 3MIHIOBATUCA 3rigHo i3 3aCTOCYBaHHAM, WO PO3FNAAAIOTL.

d) OuintotoTb BNNMB 06pobnerHs noBepxHi BUpoby Ha NOTPiLLHICTL BUMIPHOBaHHSA, BUKOPUCTOBYOUN
thopmyny:

uws:Ra(kws)’ (15)
ne U,s — BnnmB o6pobnsaHHA noBepxHi Bupoby;
R, — ponyck Ha oBbpobnsHHs noBepxHi npefcTasnedoro 3ybyactoro koneca. Lie sHayeHHa mae

OyTh B Mexax NiMiTiB, yCTaHOBNEHUX y hopMYyNIOBaHHI NOrpiluHOCTi BUMIPIOBAHHS;
Kys — NOCTINHUIA KOeMIUIEHT, AKUM NpeacTaBnse YacTuHy 4ONYCKY, WO Bpaxosye BNAMB 0OPOBNsHHS
nosepxHi supoby.
Mpumitka. MpepcrasneHui TyT NOCTiAHUA koediuieHT BnnuBy 06pobnsHHa nosepxHi 8npoby kys 6yno fosinbho Bubpa-
HO ZNS UbOTo Npwkragy. Bukopuctosysannit ToMHMI KoedilieHT MOXe 3MIRIOBATNCH 3TN0 i3 3aCTOCYBAHHAM, WO PO3rNSAaTh.

e) OuiHIolTE BNNIUB XapakTepucTukn snpoby v, ANs UbOro MeTody, BUKOPUCTOBYIOMU hopmyny:
2 05
Uy =(Ufg+Uis) - (16)

f) Bu3HavatoTbe CTaHAapTHY NOrpilLHICTL U, Pe3ynbTaTtie, OTPUMaHUX Ha eTani a), BUKOPUCTOBYOUN
topmyny (10).
g) BusHayvatoTe NorpiwHicTe kanibpyBaHHA eTanoHHOro 3paska u,, NoB'A3aHy 3 KanibpyBaHHSAM
€TaNoHHOro 3paska, BUKOpUCToBYyKUUu hopmyny (11).
h) Bu3HadalTb NOrpillHICTh BUMIpIOBaHHA Ugs ANA LibOro METOLY, BUKOPUCTOBYHUM dopmynu (17)
abo (18), sanexHo Big Toro, 4y Oyna BuyyeHa cuctemaTuyHa nomunka E:
— cpopmyny (17) 3aCTOCOBYIOTL TiNbKn TOA), KONKM CUCTEMaTUYHA NOMWIKA, BU3HA4YeHa Ha eTani b),
BUNyYeHa 3 UbOro npouecy sumiploBaHHs, abo perynioBaHHam Ail npunagy yYn KOMNeH-
cauielo pesynbraTis:

05
U95=2(u§,+uvzvg+uvzv) ; (17)

— chopmyny (18) 3aCTOCOBYIOTh, KONU BU3HAYEHA CMCTEMaTUYHa NoMWmKa Ha eTani b) He BUNy-
YyeHa 3 Lbore Npouecy BUMIpHOBaHHSA

Uss = 2(u2 +ulg +u3 ) +[E] (18)

Huopoeull npuknad: BukopucTtosyloun aadi 3 9.1 sk npuvknag BUMIpHOBaHHA Npodifo Bigka-
NiBpOBaHOro eTanioHHOro 3paska, Taki 3HAaYEeHHS 3aNUWAlOTLCA HE3MIHHNMM.
BumipsiHi gani: X = 2,32 MKM, cTaHfapTHa norpiwHicTe 0,47 MKM.
OaHi kanibpysaHHs: Xear = 3,3 MKM, Ugs = £ 1,5 MKM (cTanHgapTHa norpiwHicts 0,75 Mkm).
Oonyck (fy,) ona Bupoby ctaHoBuTb 12,0 MKkM.
MigpaxosaHo, Wo BNANB TOYHOCT] 3yB4acToro Koneca Ha npouec BUMIPKOBaHHA He nepeBnllyBa-
Tme 10 % 3HavyeHHs 4ONyCKy.
Bukopuctosytoun opmyny (14), BU3HavyawTb BAINB CTYNEHS TOYHOCTI BUPOOY Uyyg:
Uyg = 12,000,10) = 1,2 Mkm.
Bnnue obpobkn noeepxHi Ra, 1,6 MKM, ouiHeHo, Wwo He nepesuwye 10 % gonycky. OTxe, BUKO-
pucToByloun copmyny (15), BuaHauawTb Uy
Uys = 1,6(0,1) = 0,16 Mkm.
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Tomy, i3 doopmynu (16), xapaktepucTuky Bupoby OUIHEHO AK:
Uy, = (1,2 + 0,16%)%% = 1,21 mkm.

[TosHUI nNpouec norpilHOCTi Ugs OuiHeHO 3 opmynu (17), AKWO BUNydeHa cucTemaTuyHa

nomunka:
Ugs = 2(0,47%2 + 0,752 + 1,21%)%% = = 3,0 mkm.

Ao cucTemaTnyHa nomunka Ugs He BUNyYyeHa, npouec norpilHOCTI ouiHoWTL i3 dhopmMynu (18),

wo gae:
Ugs = 2(0,47% + 0,752 + 1,21%)%5 + |0,98] = £ 3,98 mkm.

9.3 KoMnapaTtopHui nigxia, NOWWMPEeHUA ans XxapakTepucTukm BupoOy i Bnnueis noni6HocTi
reomeTpii

MoxHa CTBOPUTN METOAUKM OUIHIOBAHHA NOTPILLHOCTI BUMIPHOBaAHHA AN BUKOPUCTaHHSA, AKLIO
npouec BUMIpOBaHHSA, Wo posrnagatoTe, Oyge 3actocoBaHnin 4o Bupobis, Ski He BiAMOBIAAIOTE BUMOram
€KBIBANEHTHOCTI XapakTepucTuk u,, abo reomeTpii ug, 3 €eTanoHHUM 3paskoM, L0 BUKOPUCTOBYIOTb
ansa kanibpysaHHs Lboro npouecy. Npuknaj reomeTpil | BUMOr eKBiBafIeHTHOCTI XapakTepucTuk 3arnpo-
noHosaHo B 9.1,

MosHa po3po0UTW BENWUKY PISHOMAHITHICTb Takux mMeToguK. 3BUYANHO Le 3anyynTb BUBIpKY
i KOMDOiHauilo KoHUenuin, HamiveHnx 3rigHo 3 BUMOramm OaHOro 3acTocyBaHHA. Lli meToam € nosa
chepoo 3aCTOCyBaHHA LbOro CTaHaapry.

10 KOHTPOIlb CTATUCTUYHOIO NPOLECY

FKLWO eTanoHHUIA 3pa3oK BUMIPIOKOTE KiflbKa pasiB BUMIpPOBanbHUM MPUCTPOEM 4OCTATHLO! pO3-
[OiNbHOT 34aTHOCTI, TO BCi BUMIpU BUABMATECA HE oaHakoBumu. CUCTeMi BUMIPIOBaHHSA, AK | Bupobam
Big AeTani go getani, BnactuBa MiHNUMBICTb. MIHMMBICTE CUCTEMN BUMIPIOBAHHA 4acTO Ha3MBalOTh
NIOMUWUIKOIO BUMIPIOBaHHS, afne MIHNWBICTE 3aBX4W HasiBHa i iT He BBaXalTb 3a nomunky. B Hopmans-
HOMY MpOLeCi BUMIpIOBAHHA €TanoHHI 3pasku, OTPUMaHI B pesynbTaTi BUMIPIOBAHHA, MaloTh TiNbku
MIiHIIWBICTb CUCTEMM BUMIPIOBAHHSA. BUMIpAHUA eTanOHHMA 3pa30cK BBaXaKTh NOCTIMHUM.

lllo6 3acTocyBaTU KOHTPOIbL CTATUCTUYHOFO NPOLECY A0 AOCHIKEHHS KaniGpyBaHHsS, PEKOMEH-
[0BaHO OAMHOMYHI NoKaswk i MeTod KOHTponbHOI giarpamu (X i MR) pyxomoro posmaxy. B peskux su-
nagkax HeobxigHo, o6 nNpouec KOHTPOMBAHHA Kpallle 'PyHTYBaBCA Ha OAMHOYHMX NoKasax, HiX Ha
niarpynax. Merog giarpamu (X i MR) BuBpaHo 3 Takux NpUYmnH:

— BW3HAYEHHSA B PEXWMI peanbHOro Yacy ctaTUCTUYHOT Of4HOPIAHOCTI A4NA KOXHOro cnocrepe-
XEHHA BU3HA4Yae, WO TpanifaeTbCs 3 OQNHOYHUMU NoKa3aMu B YacOBIA MOCNIJOBHOCTI;

— HaHecCeHi TOYKM MOXHa nopieHKBaTH Be3nocepeHbO 3 KOHCTPYKTUBHMMU napaMeTpamu;

-— BUW3Ha4YeHa BenuuuHa nependavyyBaHoOro poskuay 3aBAskvu Teopil 3aranbHUX BUNAa[KIB;

— 3BMYAWHWA po3KMA i LOJEHHI KONTMBAHHA NPOLECY BUPI3HEHI 3 pO3KMAIB NMPUMUCAHOT NPUYMHA,
AKi € YHIKanbHUMW W i0eHTUDIKOBAHMMY NpuunHaMn ANst 3MiHW CMCTEMaTUYHOT NOMUITKU. Xo4ya cTa-
TUCTUYHA fiarpama BUSBASiE iCHYBAHHA PO3KUAY MPUNUCaHOT NPUYMHIK, LLO NEXUTb NO3a CUCTEMOIO,
BOHa He ifeHTUIKye NpuYnHYy.

KoHTponkHi Aiarpamy aAnst 0oGWHOYHWX NOKasiB MoXHa nobyAyBaTtu, Sk ONUCaHOo B LbOMY PO3Aini.

10.1 BuaHayeHHs

LCL: HmxkHsa koHTponbHa rpadnus (Lower control limit).

CTaTUCTMYHUMIA KOHTPONbL: YMOBA, WO ONWCYE NPOUEC, i3 AKOro BCi cneuianbHi NpyYvKN BiAXMNiB
BUNYYEHi W 3anuiuaTbCa TiMbKW 3aranbHi NpuinHy, To6T0 BUMIPAHUIA BiAXWN MOXe CTOCYBaTUCA
NOCTINHOT CUCTEMMW NPUYUH BUNAAKY; CINYIYE AOKA30M Ha KOHTPOMbLHIN giarpami BifCyTHOCTI TOHOK No3a
KOHTROMBHUMYW FPaHNUAMK i BiACYTHICTIO HEBMNAAKOBUX 3pa3kiB abo TEHAESHUIN Y MeXax KOHTPOSTbHUX
FrpaHuub.

UCL: BepxHsa koHTponbHa rpaHunus (Upper control limit).

10.2 MNobynoea piarpamn X i MR

Ha pucyHky 23 nokasaHo nobygosy piarpamu X i MR.

a) BUKOpPUCTOBYHOTL OAMHOYHI Nokasw, 3ibpaHi 3 eTanoHHuX kaniopis (kpawe 30 abo Ginblwe, ane
no4aTKoBI OLiHKM MOXHa 3pobuTtn 3 10 nokasie).
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b) ObuucniooTb 3HavYeHHA pyxomoro posmaxy (MR). 3Ha4eHHsa pyxomoro posmaxy OTpuMyTb 3a
pi3HMLED MDK gBOMa NOCINIQOBHUMW CNOCTEPEXEHHAMW, B pe3yneTaTi 3asxau Oyae 4o4aTHE YUCHo.
BigsHayatoTb, WO nepuwe CnocTepexXeHHs He matume BiANOBIAHONo 3HavyenHs MR.

¢) OBurcnoThL CepefHe 3HavYeHHs X BENUYNH, Wod yCcTaHoBUTHN LeHTpanbHy niHito (X) ans ogu-
HWYHOT YacTuUHW Aiarpamu.

d) OBuncnioTb cepegHe 3HaveHHs MR BenuuuH, Wo6 ycTtaHoBUTY LeHTpanbHy nikito (MR) ang
YacTUHW giarpamMu pyxomoro posamaxy.

e) OB4UCNIoTL KOHTPONLHI rpanunyl Ang oBox YacTuH gdiarpamu:

— ON5 OAWHOYHOI 4YaCTUHK:

UCL(X)=X+(266R); (19)
LCL(X)=X-(2,66R); (20)
— ANS8 YacTuHW aianasoHy nepemilieHHs:
UCL(MR)=327R,; (21)
LCL(MR) =0. (22)

f) HaHocsiTe UeHTpanbHY NiKi0 | KOHTPONbHI rpaHuui. YcTaHosnwwTe MacwTab ang obox yac-
TUH gdiarpamy, wob signosigas AaHnM. BM3HaYNBLUNCL, HAKPECAIOOTL LeHTPanbHi NMiHiT i KOHTPONLHI
rpaHuli Ha BigNOBIgHUX YacTMHaX i NOMIYaTh iX.

g) HaHocsaTh fari. HaHocaTk 3HadeHHa X i MR Ha eignosigHnx vactuHax. MoTim 3'e4HYI0Tb TOUYKK
niHieto Ana 3pyyYHoCTi nNif Yyac BisyanbHOro aHanisyBaHHs faHux. BigmivaTb yci nokasw BigCyTHOCTI
KOHTPOIIO.

10.3 Kputepii o3HaKn BigCyTHOCTiI KOHTPONIO

KpuTtepil, npuaatHi 4ns oAMHOYHUX nokasis (X) i «3HaveHb X giarpamu MR», nokasaHo Ha puCyH-
ky 23. FlpuiimaoTse HOpManbHuit po3nogin. Konw npoasnawTecsa ofuH abo Binblie KpuTepiis, Ue 03-
Hayae, Wo NpoUEeC He € «Nif KOHTponem»:

a) OgHa To4Ka nosa mexamu 3-cirma.

b) [lBi 3 TpbOX NOCNIQOBHUX TOYOK BUWLE MexXi NAC 2-cirma, abo ABi 3 TPbOX NOCNIAOBHUX TOYOK
HWKYE MeXi MiHyC 2-cirma.

c) YoTupu 3 M'ATU NOCNIAOBHUX TOHOK BULLe Mexi nnioc 1-cirMa, abo YoTupu 3 I'sSTU Nocnigos-
HUX TOYOK HWXYE MexXi MiHyc 1-cirma.

d) M'ATHaauUATE NOCNIAOBHMX TOYOK y Mexax nnwc 1-cirma abo miHyc 1-cirma.

e) Bicim nocnigoBHUX TOYOK, XOAHA He € B Mexax nmoc 1-cirma abo MiHyc 1-cirma.

f) Bicim nocnigoBHMX TOYOK HE& OA4HIN CTOPOHI LEHTPOBOT NiHIT.

g) Cim nocnigoBHUX TOYOK NOCTIMHO NigHIMaTbesa abo onyckawTbes.

h) Yucno nepeTnHiB LeHTPOBOI NiHiT He € B MeXax K/2 nnic KBagpaTHUn kopiHb 3 K, abo K/2 miHyc
KBagpaTHU KOpiHb 3 K, Ae K OOpPIBHIOE NOBHOMY YUCNY TOYOK.

Akwo oauH abo Ginblie BuLesragaHnx KpuTepiie HasaeHl, To nOTpiBHO 3pobuTK KopuryBanbHi 4il.

10.4 Konu pgaHi KOHTpOMLHOT AgiarpamMu He BianoBifatwTb oAHOMY abo Ginble KpuTepism
arigHo 3 10.3

KoHTponbHYy AiarpaMy BUKOPWUCTOBYIOTb, W06 AaTn CUrHan, Konu yCcTaHOBIIEHOMY HOPManbHOMY
abo cTabinizoBaHOMy MpOLECY 3arpoXyTb HeratueHi, 3 HebaxaHuMn Hacnigkamu, BNNMBU. Y BUpoO-
HUUTBI Ui BNNUBKM MOXYTb NOXOAWTHU Bif HACTYNHWX 3arafiibHuX chep: N0AWHA, MalivHa, MaTepian,
MeToq, BMMIPIOBAHHSA i ynpasniHHsa. Y kanibpysaHHi ui Bnnnem Binblu iMOBIpHI Big HaBKONULWHLOMO ce-
peposuila (AuB. posdin 4), cMCTEMU BUMIPIOBaHHA (OWB. po3ain 5) i onepaTopa. Konu gai kanidpy-
BaHHA He BignosifanTb ogHoMy 3 BunpobysaHb y 10.3, Togi Ui ocTtaHHi BNNuBYM noTpiGHo nepeipu-
™, Wwob ineHTndikyBatn NpuunHy HeBaxkaHoro BrUBY.

lonosHUM hakTOpPOM Nif Yac BU3HAYaHHSA CePNO3HOCTI HebaxaHUX BNAMBIB i BUKOPUCTOBYBAHUX
Axepen i, wob 3HanTy i BUNPasuTK Ui BNMBYW, € MIHNNBICTb, L0 HasiBHA Y BUPOOHNLUTBI 3ybByacTux
nepenad, ski MaTh ByTW BUMIPAHI LI€0 CUCTEMOIO BUMIpIOBaHHA. AKWO cTangapTHWUW BiAXMN BUPO-
Oy € BMLMM 32 CcTaH4apTHUI BiAXWN CUCTEMU BUMIPIHOBaHHSA, TOAI NOTPIOGHO BUTPaTUTU Tinbkn obme-
XKEHi pecypcyn, Wob 3HaANTKU | BUNpasuTW BIMIUBW. AKWO 3anac He3HayHWr, ToAI NOWYK i BUNpPaBneHHs
BrnBiB 060B’A3KOBI.

38



OCTY ISO/TR 10064-5:2007

8
UcCL
6
4 ¥
ﬁ\ }< / LCL
2 - —
% >< e P Nt T -y
3 0 — M _/ .
z -
S \
1
-4
S S N S s Y S
' 1 2 3 4 5 6 7 8 9 10 11 1213 14 1516 17 18 19 20 21 22 23 24 25
a) 3HaveHHA X giarpamyn MR
A
8
UCL
6
4
LCL
2 —
S 0 A)\EL 'A‘)\w/ -
= \
-2 3
2
-4
SN S S T e e S Y B
' 1 2 3 4 5 6 7 8 9 10 11 1213 14 1516 17 18 19 20 21 22 23 24 25
b) 3HayeHHsa po3maxy giarpamu MR
lo3Haku:
1 — cepepHe 3HaveHHA (X);
2 — cepeaHe 3HaveHHAa (R).
112]3]als|6|7|8lol10]11]12]13]14]15]16|17]18|19|20]|21|22]23]24]25| Cepeare
JHaYeHHA
MokaszaHHs|2,4{3,7|12,011,8/2,1|18(16(1,7|3,5/3,5(18(16(2,5(25/16(|1,8[1,7{2211,8(2,5{2,311,7{37 2,25
Poamax 1,311,710,210,2|0,3{0,2{0,1{1,8! 0 {1,7/0,2{09| 0 {0,9/0,2{0,1/0,570,1(0,7({0,2]|0,6{2,0 0,65

c) [Oani kanibpyBaHHA

X UCL = cepegHinn nokas nnwc 2,66 (cepeaHin posmax)

X UCL = 2,25 + 2,66(0,65)

X UCL = 3,98

X LCL = cepegHi#t nokas MiHyc 2,66 (cepeaHin po3max)
X LCL = 2,25—2,66(0,65)

X LCL = 0,52

R UCL = 3,27 (cepegHiit poamax)

R UCL = 3,27 (0,65)

R UCL =213

RLCL=0

PucyHok 23 — lMobynosa giarpamu X i MR
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11 NPUOATHICTb NMPUNALY ONA BUKOPUCTAHHA

Biapasy, sk npunag sigkanibpoBaHO OUHIOBaHHSIM MOrPillHOCTI BUMIPIOBaHHA Ugs ANA AaHoro
Habopy yMOB i cchepu 3acTocyBaHHs, Mae ByTn BUPILLEHO, Y1 LIS NOrpillHICTL BigMNOBIAHA AN 3aBAaHb
BUMIPIOBAKHA, Aki OyayTe pobuti 3 uum KanibpyearnHaM. Bsarani, Ue fae 3Mory nopisHioBaTW norpiw-
HICTb 3 BigNOBIAHUM LONYCKOM BWIOTOBIEHHS.

11.1 O6MexeHHA HeBMeBHEHOCTI npunaay

Mpunag, akuid moxe BuMmiptoBaTH 3 Moxubkow o 100 % gaHoro gonycky, o4eBUAHO HenpupaT-
Hun. Mpunag, skt moxe nomunaTucs Ha 50 % gonycky, Mae MOXNNBICTb MOMUIIKOBO NponycTnTi abo
3abpaKyBaTy HENPURHATHO BEMWKY KiNbKICTb AeTanen. FKWo NoTeHUilHa NOMUIIKa ONYCKaETbC HUXKYE
10 % ponycky, To BUMIPOBanbHUA NPOLEC BBaXatwTb 3BUYAWNHO MPUAHATHUM.

PileHHs Toni € TOYHUM, KOMM ANS BU3HAYEHHS SOMYCTUMOro BigCOTKa NOMUITKM 06YMOBTOTE
KOMMOPOMIC MiXK MONINWEHO HaAINHICTIO BUTOTOBNEHHSA, SKa [OCATaETLCH TOYHUMW BUMIPIOBAHHSAMM,
i 36inblWweHow BapTIiCTO BiNbl TOYHUX BUMIpOBaHb. TyT ONUCaHO TpU MeToau, Wob npelcTaBsnTu
pekomeHaauii 40 Lb0ro NpoLecy pilleHHs. AKWo onepauid BUroToBneHHsa Mae ByTu ethekTUBHOL,
0BrpyHTOBAHICTb BIANOBIAHUX Onepauin BUMIpHOBAHHA Mae OyTu NiATBEPAXEHO O4HWUM i3 UMX METOAIB.

PekomeHAORaHO NpUIAHATK MeTod 3rigHo 3 11.1.1, aKio Hemae cneuianbHol yroan Mix 3aMoB-
HWKOM i MocTadanbHUKOM, 3rigHO 3 yCcTaHoBneHum metogom (SO,

11.1.1 Memod GPS 3meHweHHA donycKy

B ISO/TS 14253-1:1995 3anponoHoBaHo rHy4kmi nigxia. Llen MeTon rpyHTYETLCS Ha BU3HAHHI,
WO MOMUIIKN BUMIPIOBaHHA 3MEHLUYOTh YacTUHY Nonsa JONYCKY, Ae BUNPoGHi 3pasku 6yayTe NPpUAHATHI.
[ne. pucyHok 24.

lNosnaku:

C— eTan NpoeKTYBaHHA/TEXHIYHUX BAMOT,

D— eTan KOHTPOMNIBAHHS,

1 — none TEXHIMHUX BUMOr (Y MexXax 3ajaHux TexHiYHux Bumor),
2~ 3a MeXaMMn 3ajaHuX TeXHIYHUX BUMOT,

3 — none BIANOBIAHOCTI,

4 — none HeBIANOBIAHOCTI,

5 — IHTepBan NorpIwHoOCTI;

6 — 30INblUeHHS NOrpHUHOCTI BUMiptoBaHHs, U.

Mpumitka. Bumora npoekTyBaHHA, noka3aHa Ha Ninii C, i dakTnyHi noTpebn BUMIpIOBAHHA, NokasaH! Ha D, NOACHKTL
NOFPHUHICTS BUMIPIOBAHHA |HBECTYBAHHA B 33aTHICTL A0 BUMIpWBaHHA 36INbWye None gonycky, AOCTYnHe ANs BupoBHvka

PucyHok 24 — [padpiyHe npegcrasneHHs metoay GPS

o6 npointocTpyBaTtu Lieh MeTod, POsrisHemMo 3ybyacTte KOneco 3 YCTaHOBNEHUM AOMNYCKOM 9 MKM
Haxusy eBOMbBEHTHOrO NPodinto i NOB'A3aHOK Ugs NOrpitLHICTIO BUMIPIOBAHHA 2 MKM. FAKLWO pesynkrar
BuNpoByBaHHA nokasye Biagxun Npodinto MbK 7 MKM | 9 MKM, TO UMOBIPHO, WO AeTanb, sika (hakTUYHo €
3a mexamu gonycky, byge HenpasunbHO NpuiHsaTa. (HaeBnaku, pesynbTaT sunpoOyBaHHs, Lo noka-
3ye BigXvn Mk 9 MKM i 11 MKM, Mae 3HaJYHy WMOBIpPHICTb HenmpaBunbHOro 3abpakyBaHHA peTani, wo
Byna akTuYHO B OONycKy). 3a METOA0M 3MEHLLEHHS [ONYCKY, AONYCK Mae OyTu 3MEHLIEHO A0 7 MKM,
L0 CYTTEBO 3MeHLYEe MMOBIpPHICTL NPUAHATTS AeTani no3a 4ONYyCKOM BHAaCMigOK NOMUIKU BUMIDIOBaHHS.

Owns. pucyHok 25.
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8 — iHTepBan norpiwHoCTI;

® — none BignosigHocTi;
¢ — none TEXHIYHUX BUMOT.

Pucynok 25 — lMpwuknag nigxoay GPS 3 MeTO BM3HAYEHHA NPUAATHOCTI

MeTon 3HWXEHHS AONYyCKY NepeHOCUTb npeameT O0O6roBOpeHHS BIiANOBIAHOCTI BMKOPUCTaHHSA
IHCTPYMEHTY 3 LlapuH®t AO0BINbHOT A0 eKoHoMmivHol. B npuknagi, HapegeHoMy B nonepeiHbomy absaul,
CNiBBIAHOLLUEHHS JOMYCKY Ta NOrpitUHOCTI MaroTb ByTh 28 % [2/(9~2)]. 3 AOBINLHOK BUMOTOH CMiBBIAHOLWEHHS
aonycky 25 % iHCTpyMeHT BBaXalTh HenpunHaTHUMM 6e3 noganblworo pos3rnagy. 1poTte, y sunaaky
BMPOOHMYOro npouecy, sk Mir 61 HaginHo BUIrOTOBNATY AeTani 3 4ONYCKOM 5 MKM, IHCTPYMEHT MOXHa
BBaXaTun 3a[0BiMbHUM 6e3 nogansworo snnuey. Axkwo supobHnynn npouec 6yB BioOMUIA ANS BUrO-
TOBMSIHHA AeTanen y Mexax 6 MKM Ha Y3rogXeHiil OCHOBI, TO MOXHa BBaXaTW AOUINbHUM MPOJOBXUTH
noninwexHHsa y BUMIipOBanibHoOMY npoueci, Wwod 3aMeHWNTU NOorpillHICTb.

11.1.2 Memo0 cnieeidHoweHHA donycKie

TpagvuitHO BWMHWKAE NWTaHHA BIiANOBIAHOCTI BWKOPWUCTaHHA [IHCTPYMEHTa 3a BuUMOru, Wo
NOrpilHICTL BUMIpOBaHHs ByAe MeHLla, HK YCTaHOBNEHUI BiACOTOK NOB’A3aHOro fonycky Ha oOpobky.
[ns BUroToBneHHs 3yByacTux Kosic ue cnisBBigHOLWEHHS 3BMYaiHO BCTaHOBMeHO Big 25 % no 30 %.

Llen meTon cnisBigHOWeEHHA gonycky npusabnie NpocToTo. Afle BCTAHOBMEHHA AOBINbHOIO
BifCOTKa MOXe npuasecTy Ao Binbwoi abo MeHLWOoT NorpiltHoCTi BUMIpIOBaHHSA (i NOB'S3aHOT BApTOCTI),
HiK ONTUMYM ANS 3aCTOCYBaHHS.

11.1.3 Hopmu noepiwuHocmi iHcmpymMeHma

Llen meToq npeacTaBneHo, wob susHaunmTy pobodi napameTpu iHCTpyMeHTa 3 BigkanibpoBaHumum
eTanoHHNMK 3paskamy 3ybuacTtux konic. LHo® sMeHWnTn norpilwHicTL, BANWBY eNeMeHTIiB, HaBedeH|
B po3aini 5, mae 6yTn MiHimizoBaHO. Bumorn 3anexaTb Big cTyneHs TOYHOCTI 3ybyacToro koneca, ulo
KOHTPOMIOKTE, ane BUMOIW CTOCYIOTbLCS MeToAy KanibpyBaHHRA, NOrpituHOCTI | BUKOPUCTOBYBAHOrO BifKa-
nibpoBaHoOro eTanoHHoro 3paska sybyactoro kosneca. Y tabnuui 3 nogaHo geski HOpMU NOTPILLHOCTI
BUMIpIOBaNbHOIo npouecy 3yévactux Konic.

OOMeXEHHS LbOro MeToay B TOMY, LU0 BiH NpeacTaBnse €auMHY BUMOTY MOrpiLLIHOCTI, SKy 3aCTOCOBYIOTh
00 WMPOKOro AianasoHy Aonyckie 3yb4acTux konic, aki 3anexaTb Big reomeTpii 3ybyacToro koneca.

Tabnuuys 3 — Hopmu norpiwiHoCTi BUMIpOBanbHOro npouecy 3ybdactux konic

PekomeHnaosaHa MakcumanbHa norpiHicTs Ugs,

CTyniHe TOWHOCTI, MKM
L0 KOHTPOMIOIOTH
arigHo 3 SO 1328-1 lMoBHa r'BuHTOBA NiHis MoaHwit
Ta 1ISO 1328-2 OANHOYHNA KpoK® ButTA Ha 100 MM wmpuxn MosHUW npodinb

b HaKONWYEHWIA KPOK
syBuyacToro siHus

1,0 1,5 2,5 2 2
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KiHeub Ttabnuui 3

PekomeHaosaHa makcumansHa norpilHicts Uss,
CTyniHb TO4HOCTI, MKM
WO KOHTPOMIOKTE —
3rigHo 3 1ISO 1328-1 MNoBHa 'BUHTOBRA MiHis [oBHYiA
Ta 1SO 1328-2 OaunHOYHUA Kpok® ButTs Ha 100 MM Wwupurin MosHuik npodine HAKOMUIEHMI KDOK
ay6uacroro BiHuA™" KOMMHERUN Kp

4
5 15 25 3,5 3 3
6
7
8 3,0 5,0 6,0 6 6
9
10
11 4,0 7.0 8,0 8 8
12

? MNorpiluHicTb BUMIPIOBAHHA 3ACTOCOBYIOTb A0 OUIHEHHS 3 €TaNOHHUMW 3paskami 4o Moayns 5 i ginunsHoro giametpa 400 Mm
Ta yucna 3ybuis > 30.

® MorpiluHicTs BUMIpIOBAHHA FPYHTYETLCA Ha KOCO3yBUX CTanesux 3paskax 3 KyTom Haxuny 3y6uis B < 30°.

© AnA wupwnn 3yBuacToro BiHUA MeHwe Hik abo piBHMx 100 MM 3aCTOCOBYIOTb TabnwvuHi 3HaYeHHs. [ANs WnpuH 3yByacToro
BiHUA Binblwe Hix 100 MM 3HaveHHA maloTb 6yTn nponopUitHo 36inbLueHi.

11.2 Oxepena norpiwHOCTi BUMiplOBaHHA
Ha pucyHKy 26 nokasaHo 3BefeHHa axepen norpitHocTi 3 ISO/TS 14253-2 ans kaniGpysaHHs
BUMIpPIOBANbHOIO YCTATKOBAHHS Mig 4aC KOHTPONKBAHHA NPoAYKUil.

Di3nYHi HaskonuwHe
KOHCTaHTK cepeposuue

ETanoHHui

enemMenT
BUMIPIOBaNbLHOIO
yCTaTKOBAHHA

MorpiwHicTs
BUMIpSAHOT
XapaKkTepucTUKn

MeTopuka
BUMIpIOBaAHHSA

>

BusHa4yeHHn
XapakTepucTuku

BumipioBanbHe
YyCTaTKOBaHHS

Hanagka
BUMIPIOBAHHS

BUMIpIOBAHHA

Mporpamue
MeTponor 3abeaneveHHs
i po3paxyHku

PucyHok 26 — daxkTopw BNAMBY HA NOrPIlWHICTL i Yac BUMIpIOBaHHSA
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3araneHi npobnemn MOXyTb OXONMIOBATH:

— HEeBIANOBIAHICTE TEXHIYHUX BUMOT,;

— NOMUNKK BUTTS Yepes BMIrOTOBNEHHA | BUMIpIOBaHHA 3ybuyacToro Koneca,

— NOMW/IKM YCTAHOBKW Ha BUMIPKOBanbHUX Npunagax i MetanopidanbHux sepcraTax;,

—— HEeBiANOBIAHI METOAW BUMIPIOBAHHSA.

PekomeHgaLllii 3 ygockoHaneHHs npolecy mawTb 6yTU B HAABHOCTI y BUpoDHWKa npunagy.

11.3 3MeHWeHHA NOrpiWHOCTI BUMiprOBaHHA
[ns 3MeHWEHHSA NOrpillHOCTI BUMIPIOBaNbHOro Npouecy, Ska BU3HadeHa He3anoBiTbHO BENWKOLD,
OOTPUMYIOTLCS TPbOX 3aranbHWUX METOZIB.

11.3.1 JompumaHHs iHwWoi MemoQuKku KanibpyeaHHs

MeToau OUiHIOBAHHS NOrpiLHOCTI, HaBeAeHi B UbOMY JOKYMEHTI, 4aiTb 30inblueHHs 3HavyeHHsA Ugs,
OCKiNbKM 3MEHWYETLCHA NOAIGHICTE MK JaHOK MEeTOAMKOK | TOYHUM METOAOM KoMnapaTtopa. JoTpumaH-
HS METOAMKYW, WO € 6nuxya Jo metToay koMmnaparopa, Byae noninwysaTn NOrpiWHiCTb BUMIPIOBaAHHS.

OpHum cnocobom noninweHHa BiANOBIAHOCTI 3 MeTOAOM KoMnapaTopa noTpibHO yaoCKOHaNn-
T noaibHICTL eTanoHHOro 3paska 3 gaHol BunpobHow getannio. BukopucTtoByoTh iHWUA abo go-
0AaTKOBUM eTanoHHWIA 3pa3ok Tak, Wo noninweHHa nogibHOCTI 3MeHWNTL NOrpituHICTL KanibpyBaHHS.

[HWUM cnocoBom ANs 3MEHLWEeHHS MNOrpillHOCTI BMMIPOBAHHA € BWNYYEHHS CUCTEMaTMYHOI
NOMUIKK, BUMIPAHOT NPOTArom rnpouecy KanibpyeaHHsA, 3 npouecy BMMIpIOBaHHS, abo perynioBaHHAM
Al npyvnagy 4uv KoMneHcalie pesyneTaris.

Korn BCTaHOBMEHO TOYHICTL BUpoBy 5 cTynenst abo sule, 3rigHo 3 1ISO 1328-1, abo eksiBaneHTHy, ToAi
NOrpilHicTb Ugs MOXHA ONTUMI3yBaTN BUKOPUCTaHHAM eTafloOHHOro 3paska TOro camoro posmipy i KOH-
thirypauii, ak ganui supib. Buny4eHHs cMCTEMaTYHOT MOMWNIKN, BUMIPSHOT NPOTAIrOM npouecy Kanib-
PYBaHHS, TakoX mMoxe OyTn noTpibHum. Lle Moxe npusBeCTN [0 3HAYEHb NOMPIWHOCTI BUMIPIOBAHHSA
Tpoxy Binblunx Big NOrpillHOCTI, NOB’'A3aHOl 3 cepTudikauietdo eTanoHHOro 3paska.

11.3.2 3mMeHweHHs nozpiwHocmi cepmudpikayii emanoHHO20 3pa3Ka

3Ha4vYeHHs NOrpilHOCTI Npunaay He MoXe BYTU MEHLINM, HDK 3HaYEHHSA NOrpilHocTi cepTudikauii
€TanoHHOTO 3paska. 3anexHo Big METOAY, NOrPiHICTb cepTudikauil moxe byt AoMiHyBanbHUM akTopoM.

3MeHLWEeHHA NOrpilHOCTI cepTndikayil 3Bu4anHo BUKNNKAE 3MEHUIEHHS Yucna eTanie y iepapxii
KanibpyBaHHsi. TakoX MOXHa AOMOBWUTUCHA NPO cheuianbHi BUNpoBHI meToauky, Wob 3MeHWwTK
norpiwHicTs ceptudikayil.

11.3.3 YOockoraneHHs npoyecy UMIpPIOGaHHSA

Cnuncok dhakTopie Npouecy BUMIPHOBAHHSA, O MOXYTb NMOTEHUINHO 3MEHLUUTY NOrPilLHICTL BUMI-
plOBaHHA, Hacnpasdi Oyae fyxe AOBruin. 3aranbHi KaTteropii MaloTb OXOMOBaTU:

— BNYBU HaBKONULUHLOro cepefoBnlla;

— CTaH npunaay Ta perynioBaHHs,

-— HaB4YaHHSA onepaTopa;

— ONpaBkM Ta 3aTUCKHI NPUCTPOI.

MMorpilHiCTE MOXHa 3MEHLNTU BUKOPUCTAHHAM NOBTOPHUX BUMIpHOBaHbL BUPODY Ta BUKOPUCTaH-
HAM 3acoby BUMIpIOBaHb i CTaH4apTHOro Bigxuny 3acoby, ge:

Oy =—=-
" n

Jeski 3 uux Tem obroBopeHi getanbHilwe B iHWWX MiCUSX LUbOro cTaHaapTy. Kpim Toro, pekomeH-
Aaui’l ynockoHaneHHsa npouecy mawTe ByTn gocTynHi Big snpobHuka npunagy.

12 KOPERAUIA MPOUECY BUMIPIOBAHHA (NMPUNAL)

Konu sunpobHa geTtans BUMipsiHa Pi3HUMK NpoLiecaMn BUMIpIOBaHHSA, B peaynsTtaTi OyayTh pisHi
3HauyeHHs. MopiBHAHHSA pe3ynbTaTie BUNpobyBaHHA, OTPUMAaHWX Bif Pi3HUX NPOLECiB BUMIPIOBAHHS,
NOSICHIETLCH, AK KOpensauis npouecy BUMIPIOBaHHS.
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12.1 OcHoBa gns NOpiBHWOBaHHA

MNepeld TMM, AK MOXe BYyTU NpoBeAeHa KOpensLisi NPoUecy BUMIPIOBAHHS, BaXINUBO BMEBHUTUCH,
110 NOpPIBHIOBaAHI NpoOLECH BUMIPIOBAHHS JOTPUMYIOTLCS €KBIBANEHTHUX BUNPOOHNX MeToank. 3aranbHi
Axepena BiAMIHHOCTEN OXONMIKTh!

— YMOBW YCT@HOBKY,;

— HaWhmeHyBaHHsa OiyHOT noBepxHi 3yba;

— HyMepauito 3yba;

— po3TallyBaHHSA BUMIpIOBaHHS;

— Hanpsm BUMIpHOBaHHS;

— cbinbTpauio gaHnx peectpauir,

— MEeTOA AOCNIAXEeHHS,

— NpakTuKy onepartopa;

— YMOBMW HaBKOIMULIHBOMO cepeaoBuLLa.

12.2 Kopensuisa BumiptoBaHHA

MorKHa TakoX BU3HAYWUTWU 3HAYEHHA KOPEensAuiNHOro BiAHOWEHHA. HacTynHui MeToa CTaTUCTUYHO
KOMOIHYE OKpeMi NOTrpilUHOCT BUMIpIOBaHHSA.

Kopenauilo MoXHa po3rnajatv B Mexax cTaTUCTUYHOT MMOBIPHOCTI 3 A0BIpYMM iHTepBanom 95 %,
ne Ey € meHwe Hix abo pisHe 1. o6 supaxysaTtu Ey, BUKOPUCTOBYIOTE Taky chopmyny:

X, — X
Fn = lza . 2 P8 (23)
[(UQSa) +(U95b) ]
e Ey — kopensuiiHe BiQHOLWEHHA 3 AOBIpYMM piBHEM 95 %;
Xy — OKpemMui pesynbTar BunpoOyBaHHS 3 NEpPLUOro NPoUECY BUMIPHOBAHHS;
X, — OKpemui pesynbTaT BMNpoOyBaHHA 3 APYroro nNpouecy BUMIpOBaHHS,

Uggs — NOrpiHicTe BUMIpOBaHHA Ugs nepLuoro npouecy BUMIPHOBAHHS,

Ugsp — NOTPilHICTE BUMiptoBaHHa Ugs OpYroro npouecy BUMIpHOBaHHS.

Akwo obuncnere Ey Oyae Ginbwe Hix 1, TO OKpemi pe3ynbTat BUNpobyBaHHS HE CMiBBIAHOCATh-
cs B Mexax gosip4yoro iHrepsany 95 %. Moxe 6yTu noTpiOHa nojansilia poboTa, Wob BU3HAYUTK

NPUYUHY Pi3HNLI.

OOOATOK A
(noBigkoBun)

BNAMB TEMIEPATYPWU HA 3YBYACTI KONECA
N ETANTOHHI 3PA3KH

A.1 MeTta

MeTot LbOro A0AaTKa € BU3HAYEHHA TeMnepaTypHuX BNAUBIB HA HaXWU/T €BONbBEHTHOro npodinto
fre, Haxun NiHii 3yba fiyg | BUMipU TOBLIMHYK 3yDa 30BHILLHLOrO 3a4eNNeHHs Ta eTanoHHNX 3paskis. Taki
po3paxyHkn NpUNyckawTb PIBHOMIPHY Temnepartypy AaHoi BunpobHol gevani, nokanizoBaHi 3MiHK
TemMnepaTypu HEMOXNNBO 3PYYHO MOQENOBaTH.

A.2 Po3paxyHOK BNNuBY TemnepaTtypu Ha npodinb

Mig yac BAMIPIOBaAHHSA €BONTbBEHTHOIO NPOMinto BNANB TeMNepaTypu MOXHa 3MOAEeNnoBaTn Bpa-
XYBaHHAM MOB’A3aHOI 3MiHW B JiaMeTpi OCHOBHOrO kona. Bnnvs Ha Haxun npointo fiy, MoxHa obyuc-
nuTK Tak:

a) 3anani (Tunosi) aaxi:

z =14 — yucno 3ybuis;
m, =8 MM — HOpManbHWUA MOAYIb;
B =23°  — kyT Haxuny niHii 3yba;
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a, =20° — HOpMancHIin KyT npodinto;
Ly =7 MM — poBxuHa obkaTy Ha novaTKy OOChiAXeHHA npodinto;
Le =37 MM — poBxuHa obkaTy B KiHUi AoChigXeHHs npodinto.

Mpumirka. Konu Touku Ha nouaTky i B KiHUi AOCNIAXEHHS Npodinio BCTaHOBNEHO B rpajycax kyTa obkaty (&,), nepeTso-
pPEHHA B AOBXUHY 0bkaTy moxHa 3pobuTu 3a copmynoto:

£
L, :[—%%J(dbn) (A1)
CTE = 11,5 - 107 C~' — koediLieHT TennoBoro po3WMpPEHHS cTani;
Ay =+25°C — pi3HNUA TemnepaTypy (t, — t) = (22,5° — 20°%) = + 2,5°.

ae ty — haxkTuyHa (BUMipsHa) TemnepaTypa;
{, — cTaHaapTHa Temnepatypa (20 °C).
b) OBuncniotoTe NonepeyHnn Moaynb, my;

mn
m, = = 8,690 88 mm.
t cosp (A.2)

c) OBuncnoloTe ginunbHUA giameTp d:
d=m;z=121672 36 Mmm. (A.3)

d) OBuncnwioTe TOpUeBnn KyT npodinw oy

tano, o
o :arctan[ cosp j=21,573 98", (A.4)
e) OBuuncnioloTs HeMOAUMDIKOBAHUA OCHOBHWUA BiameTp dy:

d, =dcosa; =113,148 43 mm. (A.5)

f) OBuncnioioTb gianasoH ouiHeHHs npodinw L, (nocnigxeHa vyactuHa npodinto):
Ly,=Ls—Ls =30 mMm. (A.6)
g) OGUMCrIo0TE HOBUI OCHOBHWIA AiaMeTp dy,, 30inblueHnii abo CKOpOYEHWiA Bif BRIMBY TeMnepaTtypu:
Uyy =y +(dbAtCTE) =113,151 68 mm. (A7)

h) OBuncnioloTb HOBY DYHKLIAHY AOBXNHY Npodinio Ly, NogoBxeHy abo CKOpoYeHy Big BRNuBy
TemnepaTypu:

Loz =Ly (%t’-%j: 30,000 86 mMm. (A.8)
b

i} OB4ncnoTL BIAXMN Haxuny npodint fy, B pesynsrarti BNnvBy Temneparypu:
i =(Lg2 — L) =0,000 86 mMm = 0,86 MKm. (A.9)

OBuuncneHni Biaxun fy, MICTUTLCS B3JOBX MNiHil, 4OTUYHOT O OCHOBHOTO KOna, B MeXxax nonepeqHof
nrowuHu. 3HakoM LUbOro BiAXWAY € NAtOC, KoMK faHa dakTuyHa TemnepaTtypa € Bulle CTaHAgapTHOI
Temnepartypu 20° 3a wkanow Lenbcis, Takum YMHOM 36inbluyloyn OCHOBHUIA AiaMeTp i 3MEHLLyo4n
KyT npodinto. Liet Hanpam Biaxwuny Haxuny i NOMNSIPHOCTI y3rogxywThbes 3rigHo 3 1SO 1328-1.

o

A.3 OBbuncneHHs BNNUBY TeMnepaTypu Ha Haxun niHii 3yGa

Mig vac BuMiptoBaHHa Haxuny nikii 3yba BNAMB TemnepaTypu MOXHa 3MOAentoBaTh BpaxoByBaH-
HSAM NOB'A3aHOT 3MiHW B Xo4i NiHiT 3yba. Bnnue Ha Haxun NiHii 3yba fiyg MOXHA OLiHWTY Tak:

a) 3agadi (Tunosi) fAaHi:

z =14 — yucno 3ydbuis;

m, =8 MM — HOpManbHWUA Moaynb;

B =23° — KyT Haxuny ninii 3yba;

o, =20° — HOpManbHWIA KyT Npodinio;

L, =4572 mm — Aiana3oH ouiHeHHsA Haxuny niHii 3yba;
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CTE =11,5 . 107 C™' — koediuieHT Tennosoro poswmpeHHs cTani;
Ay =+25°C — pi3Hnua Temnepatypu (t, — tg) = (22,5° — 20°) = + 2,5°,
fe ty — daktuyHa (BumipsiHa) TemnepaTtypa,
t, — cTaHgapTHa TemnepaTtypa (20 °C).
b) OBuncnioloTe TOpUEeBNA MOAYNb My

m
my = 1 =8,690 88 mm. (A.10)
cosp

c) OBuucniowTe J4iNUNbHUN giamerp d:
d=mz=121672 36 mm. (A.11)

d) OBuncnTe TOPUEBUA KYT Npodinto oy

tana, o
Oy :arctan[ cosp J:21,573 a98°. (A.12)
e) OB4uCcnTb OCHOBHUA gdiameTp dy:
d, =dcosa, =113,148 43 mm. (A.13)
f) OBuncnotoTb xig L:
L= t:n”B =900,512 79. (A.14)
g) OBYMnCnIoTL OCHOBHWUIA KyT NiHii Haxuny 3yba By:
B, = arcsin(sinfcosa, ) =2154101°. (A.15)
h) OBuncnowTe HOBUN Xia L,, NoaosxkeHA abo cKOpoYeHMA Big BNNNBY TemMnepaTtypu:
L, = L+(LAtCTE) =900,538 68 mm. (A.16)

i) OBYMCnIOTE HOBUIA OCHOBHUWI KYT MiHil Haxuny 3yba By,, 36inblueHnin abo ameHweHni Big BNNK-
BY TemnepaTtypu:

dym
Poz :arctan[%}:m,%o 45°. (A7)

j) OBuncnTL YacTUHY Kora OCHOBHOro giameTtpa Cq, NoB’sA3aHy 3 fianas3oHOM OUIHEHHSA Ha-
Xuny nidii syba:
C; =Lgtanp, =18,047 40 mm. (A.18)

k) OByncnioloTe HOBY YacTUHY Kofna OCHOBHOro fiametpa C,, NOB’A3aHy 3 4iana3oHOM OUiHEeH-
HA Haxuny ninil 3yba, 3bineweHy abo 3meHwWweHy Bif BNAMBY TemnepaTypu:

C, = Lz tanfy, = 18,046 88 mm. (A.19)
[) OBuncniooTb Biaxun niHil Haxuny 3yba fiyp B pesynsrati BNNUBY Temneparypu:
e :(Cz—C1):—O,OOO 52 Mm =—0,52 MKm. (A.20)

ObyucreHun Bigxun fHB € B340BX MiKil, AOTUYHOT O OCHOBHOIO KOMa, B MeXax nonepeyHol NnowmnHu,
3HaKoM UbOTro BiAXWITY € MIHYC, KONKW AaHa (pakTW4yHa Temnepartypa € Bulie cTaHAapTHO! Temnepa-
Typu 20 °C, Takum YnHOM 3Dinbluyoun Xig i 3MeHLyoYM KyT rinii Haxuny 3yba. Llel Hanpsam sigxuny
Haxuny i MONAPHICTL Y3roAXyloThca 3 ycTaHosneHumn B 1SO 1328-1.

Temnepatypy He BBaXaloTb 3HA4YHUM BANMBOM Ha 3ybyacTi koneca 3 Hy/bOBUM KYTOM RiHii Ha-

xuny 3yba.

A.4 OBuucneHHs TeMnepaTypHOro BNMMBY Ha TOBWMUHY 3yBa

Ha gogaTok 4O eBOSIbBEHTHOro nNpodiso i Haxuny JiHil 3yba TemnepaTtypa MoXe 3Ha4yHOo BNnW-
BaTu Ha ToBWMHY 3yBa. Lli BnAnBM MOXHa 3MOAENIOBaTU BPaxOBYBAHHAM MNOB'A3aHOT 3MiHW B OinsHUI
3yba, sKky nepeTuHae AiNunbHWA giaMeTp, fe 3Bn4alHo MipsoTh TOBLWMHY 3yba. Bnnue Temneparty-
PU Ha HOpManbHYy TOBLUMHY 3yBa Koneca 30BHILWHLOIO 3a4enfieHHsS MOXHa OUIHUTK Tak:
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a) sagadi (Tunosi) Aaxi.

z =14 — yncno 3ybuis;

m, =8 MM — HOPManbHWA MOAYIb;

B =23° — KyT Haxwny ninii 3y6a;

a, =20° — HOPManbHUIA KyT Npodinto;

s, =12,566 37 mm — HOopmanbHa ToBLWMHa 3y6a Ha AINWNLHOMY AlaMeTpi;
CTE =11,5 - 107® C™' — koedilieHT TennoBoro po3WwMpeHHs cTani;

Ay =+25°C — pi3Huua Temnepartypu (t, — t) = (22,5° — 20°) = + 2,5°,

t,— daxkTu4dHa (BumipaHa) Temnepartypa;
t, — cTangapTHa TemnepaTtypa (20 °C).
b) OBuuncniowTb TOpueBUn Mogyns my.

mn
m, = = 8,690 88 mm.
t cosp (A.21)

¢) OBuncnwioTe ginnnbHuih giameTp d:
d=mz=121672 36 mm. (A.22)

d) OBuncnioTs TOpUEBUIA KYT NPOdiNo oy

~arct tano, g0
a, = arctan o =21573 98". (A.23)

e) OBYNCNIOTE OCHOBHUA aiameTp dy:
dy, =dcosa; =113,148 43 mm. (A.24)

f) OBbuuncniowTe giameTp d, HOBOT HacTUHM 3yDa, NPUCYTHLOT Ha JINUNLHOMY JiameTpi BHAcNifok

BNNVBY TEMNEPATYPU:

d, :d—(dAtCTE) =121,668 86 mm. (A.25)
g) OB4yncrioloTe TOPUEBUA KyT NPOdIiNo o, Ha giameTpi dy:
oy = arccos{%} =21569 82°. (A.26)
2
h) O64ucnwTb KYyT 06KaTy & Ha QiNUNEHOMY AiameTpi:
é:(tanat)(@j:22,654 91°, (A.27)
T
i) ObunucntotoTb KyT obkaTy &, Ha fiameTpi do:
£, =tano,, [1—&—3—()—):22,650 10°. (A.28)
T
j} OB4ucn0TL eBONbBEHTHY (PYHKUIKO inv o4 Ha JiNUNEHOMY giameTpi:
invoy =&—a, =1080 93°. (A.29)
k) OBuucnooTb eBONBBEHTHY YHKUIK iNV a4, Ha giameTpi da:
inv Uy = éz — Oy = 1,080 280 (ASO)
[) OBumcnoloTe TOpLEeBy TOBLWMHY 3yba §; Ha AiNUNbHOMY AiameTpi;
S, =—"_ —13,651 61
= =13, MM,
t= Cosp (A.31)

m) OBYUCRITL KYT TOpUEeBOol TOBLWMHN 3yBa ¢; Ha AinunsHOMY AiameTpi:

| St _ o
¢t_(d—nj360—12,857 14°. (A.32)
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n) OBuMCnoTE KYT TOpLEBOI TOBLWMHN 3yba ¢y, HA2 OCHOBHOMY AiaMeTpi:

O = Oy +(2invay ) = 15,019 00°. (A.33)
0) OBuunCcnIoTE KYT TOpLEBOT TOBLWMHN 3yBa ¢, Ha AiameTpi ds:
drp = by — (2inva, ) = 12,858 45°. (A.34)
p) ObuucnwoTh TOpUEBY TOBLUNMHY 3y6a S, Ha giameTpi ds:
[ %0 -
Si» _(ﬁ (dym) =13,652 60 Mm. (A.35)

q) ObumucnioloTb TOpueBy TOBLUHY 3yba sy, Ha AinvneHoMy fAiameTpi, 36inbweHomy abo ckopo-
YEHOMY BIFIVBOM TemnepaTypu:

Se = St [%} 13,652 99 mm. (A.36)

r) OBumncnioTe HOpMarnbHy TOBLUHY 3y6a Sy, Ha AinunbHOMY piameTpi, 3GinbweHomy abo cko-
poOYEHOMY BMNIMBOM TeMMepaTypu:

Sn2 = Stp COSP =12,567 64 mm. (A.37)
s) OGYMCIIOITL 3MiIHY HOPMarnbHOT TOBLMHK 3yBa Ag, BHACNILOK BNMMBY TemnepaTypu:
Agn = (852 —8,) =0,00127 MM = 1,27 MKM. (A.38)

OBuncneHa amiHa Ag, B HOpManbHin TOBLWKHI 3yba mae goaaTHy nonsapHICTb, KoMK AaHa hakTuiHa
TeMmnepaTtypa € Buile cTtaHgapTHol Temnepatypu 20 °C.

JOOATOK B
(nosigkoBniA)

NEPEBIPAHHA ETAJIOHHOI'O 3PA3KA MOAU®IKOBAHNX
EBOJILBEHTW, XO4Y 'BUHTOBOI JIHII, KPOKY

B.1 MerTa

Llen popatok npedcTasnse NpUkIagn po3paxyHKy nig 4ac nepesipsHHA MOAMDIKOBaHOT EBOSILBEHTY,
MoaundikoBaHoro Haxuny ninii syba i MogndikoBaHOro KpoKy etanoHHoro 3paska. [ue. {SO 1328-1
Ta ISO/TR 10064-1 wono pekomeH4oBaHNX METOAIB AOCNIAXEHHS. HacTynHi npuknagun pospaxyHKis
NPeAcTaBnsioTb METOAN OLHIOBAHHS BENVWUYMHWU BBELEHOro BiAXWMNY B NEpeBipsaHHA 3a PisHUX MOAU-
hikayin.

He pekOMeHAOBaHO iCTOTHI 3MiHW MOHaL TWX, WO BUMIPSHI HA BUTOTOBMEHUX 3yBYyacTux Konecax
[aHuMm npunagom.

B.2 MNepeBipAHHA eTanoOHHOIoO 3pa3ka MoaucikoBaHOT eBONMLBEHTU OCHOBHOFO Kona
B.2.1 3apaHi gaHi, Wwo onuncytoTe 06’eKT eBONbBEHTHOrO eTanoHa:

z =14 — vucno 3yb6uis;

m, =8 MM — HOpPMarbLHWIA MOLYrb;

B =23° — KyT Haxwuny ninif 3yba,;

a, =20°  — xyT npodinio;

La1=7 MM — pgoBxuHa obKaTy Ha noyaTtky AOCNigXeHHs npodinto;

L,,=37 MM — poBxuHa obKaTy B KiHUi AoCnigXeHHs npodinio.

Mpumitka 1. Konn To4kn Ha novatky i B KiHUi AocnigxeHnHa npodinio BCTaHOBAEH! B rpagycax kyta obkaTy (£,), nepeTso-
PEHHA B AOBXWHY 06KaTy MOXHa@ BUKOHATU 3a (hOpPMYynoio;

Lax :(3%Oj(dbn) (B.1)
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Afy, = 50 MM — noTpiBHa BenuyuHa Mopudikauii Haxuny npodinio MK NOYaTKOM | KiHUEeM

aocnigkeHHst npodinio.

Npumitka 2. Konw fi,, AoOAaTHE, TO TEHAEHUIA BIAXNAY Haxuny npodino € B HanpsaMi «3 Tina» Ha BepwwuHi ayba, wo ne-
pebyBae B 3B'A3KY 3 Big EMHUM (MEHWUM) BigXUNEHHAM KyTa Npodinio i AogaTHum (BinbwynM) BIZXUNEHHAM OCHOBHOTO giamert-
pa Ta Haenaku

Npumitka 3. BigxuneHusa fy, nepebysae B nonepevHii NNOWKNHI, Ha NiHii, JOTUYHIR 4O OCHOBHOrO fiameTpa. Po3paxyHku
nepeagbavaoTb, WO Npunajg po3TalloBaHuit Tak, Wob peecTpysBaTy BiAXUNK B TOMY Hanpsimi.

B.2.2 PospaxyHkn HeobxigHi, LWob Bn3Ha4uT mogndikoBaHnin giaMmeTp OCHOBHOTO KONa, AKWA Mae
YyTBOPUTW NOTPIOHY BenuymHy moaudikauii Haxuny; cnif sunpoByBaHoro npodinto kpyra, Sk yTeo-
puTb NOTPiBHY Benu4uHy Moaudikauii Haxuny cnigy BunpobysaHoro npodinto.

a) OBuncniowTb TOpUEBUA MOAYIb My

mn
m, = = 8,690 88 mm.
t cosp (B.2)

b) ObuuncniwowTe ginunsHni giameTp d.
d=mz=121672 36 mm. (B.3)

¢) OBuyncnwtoTh TOpUEBUA KYT npodinto a;:

tana, o
o, = arctan| —— | =21573 98°. (B.4)
cosf :
d) OBuyncnTe HeMoanikOBaHUA OCHOBHWA AiameTp dy:
dp, =dcosa, =113,148 43 mm. (B.5)
e) OBuncniowTb AianaloH ouiHwBaHHA npodino L, (QocnigxyBaHy 4yacTuHy npodinto):
L, =L, -L, =30 mMm. (B.6)

f) OBuucnoTs Moaudikauilo fgiameTpa oCHOBHOTO Kona Ad,, HeobxigHy, wob yTeoputn Baxa-
He BiAXWUNEeHHS Haxwuny npodinto:

Adb = db [ALfHOL

g) OBuuncnwtoTe moaudikoBanuin AiameTp OCHOBHOro Kona dy,, KMt yTBopuTth BaxaHui sigxun
Haxuny npodinto:

):0,188 58 mm. (B.7)

a

dyp = dy —Ad, =112,959 85 mm. (B.8)
h) ObuncrnoloTe MoandikoBaHNA TopLUEBWA KyT NPOodIin oy 419 MogndiKOBAHOrO OCHOBHOTO Aia-
meTtpa dy, (nepenbadvyaroun He3MiHHMI QiNUNbHUA aiameTp d).

%o =arccos[%£j:21,814 22°. (B.9)

i) OBuncnoloTs MoANGIKOBAHNIA HOPMANbHWNA KYT NPOMInio o,y 418 MOAUEIKOBAHOIO OCHOBHO-
ro giametpa dg,:

a,, = arctan(tana,, cosp) = 20,225 85° (B.10)

MovaTkoBi 3Ha4veHHs yncna 3ybuis (z), HOpManLHOro Moayns (my) i KyTa Haxuny nikil 3yéa (B)
noTpibHO TOAI BUKOPMCTOBYBATHU 3 MOANDIKOBaHUM HOPManbHUM KyTOM npopinio (a,z), Wob yTBOpUTHI
MOAWNMIKOBaHUN OCHOBHUN AiameTp (dp,).

B.3 MNepeBipsHHA eTanoHHOro 3paska mogutikoBaHoro xony Haxuny niHii 3yba

Moxe ByTu noTpiOHMM NepeBipAHHA CTOCOBHO AOBLWOro abo KOopoTworo xoay, wob yTBopuTn
Haxunenwwn cnig. Aus. ISO/TR 10064-1 w080 pekoMeHL0BaHNX METOLIB AOCHIAXeHHS Haxuny. [Npn-
Knafn po3paxyHKy npeacTasfe METOA OUIHIOBaHHA BEMTMYMHW HaxuUrly, BB@AEHOro B cnig BunpobyBaHHs
Haxuny nixii 3yba mogmndgikosaHoro xoay.

3MiHK B x04ax, Lo YTBOPHTL iCTOTHI BiAXUNuW Haxuny noHag Tvx, WO BUMIPSHI HA BUTOTORBIeE-
HUX 3yb4acTux kKonecax, BUMIPSHUX OaHWUM NpunagoM, HE PEKOMEeHA0BaHo.

49



OCTY ISO/TR 10064-5:2007

B.3.1 3agani gani, wo onvcywTb 06’ekT eTanoHa Haxuny nikii syba:

z = 14 — vyucno 3yduis;

m, =8 MM — HOpMarnbHWA MOLYIb;

B =23° — KyT Haxuny niuii 3y6a;

a, = 20° — KYT npodinto;

L, = 90 Mmm — piana3oH OUiHIOBaHHA Haxuny niHii 3yba;

Afyy = 50 Mkm — noTpibHa BenuumHa mogudikauii Haxuny niHiT 3y6a B Mexax fiianasoH
}-IB . . .
OUuiHOBaHHa Haxuny niHil 3yba.

Mpumitka 1. Konu fiyy AogaTHe, TO TEHAGHUIA BiXuNY Haxuny nikil ay6a nepebysac B 38'A3Ky 3 AoAaTHAM (Binblunm) Bigxunom
KyTa Haxuny nikil 3y6a i Big'eMHNM (MEHLWIMM) BiAXMNOM X0AY Ta Hasnaku. Mos's3annih Hanpam «3 Tina» abo «B TiNo» TeHAeHUil
cniay BunpoByBaHHA 3anexuTb Big Hanpamy Haxuny nidii ayba, 6i4Hot nosepxHi 3yba, Wo BAMIpIOIOTE, | HanpaMy cniay Bunpo-

ByBaHHSA.
Npumitka 2. Bigaxun fiyg nepebysae B nonepevHin NnowuHi, Ha NiHii, JOTUYHIA A0 OCHOBHOrC AiameTpa. Po3paxyHku

nepeabavyaloTh, WO nNpunag CKOMAOHOBAHUA Tak, wWob peecTpyBaTy BIAXMN Yy UbOMY HanpaMi.

B.3.2 Po3paxyHkn noTpibHi, Wob su3HavYUTN MoandikoBaHUM Xid, skuin Mac yTeopntu noTpibHy
BeNUYMHY mMoaundikauii Haxmny ninHit BunpobysaHoro 3yba.

a) OBYUCnIOTL TOpUEeBUA Moaynb my

mn
m, = =8,690 88 mm.
t cosp (B.11)

b) OBuncnwoTb AinuneHnin diameTtp d:
d=mz=121672 36 mm. (B.12)

c) OBuncnoTL TOpUEBUA KYyT NPOdIirio oy

tana o
oy :arctan( cosp j:21,573 98~. (B.13)
d) OBumncnoloTe OCHOBHUI JiameTp dy:
d, =dcosa, =113,148 43 mm. (B.14)
e) ObuncnwtoTe xig L:
L=@=900,512 79 mm. (B.15)
tanf '

f) O6unCnIOIOTE OCHOBHUA KyT Haxwury NiHil 3y6a By:

d
By =arctan{( ZR)}=21,54101°. (B.16)

g) OBuncniooTs YacTiHy C, OCHOBHOTO KOMa, NOB'A3aHy 3 Aiana3oHoM OUHIOBaHHSA Haxwily niHii 3yba Ly

C, =Lz tanP, = 35,526 39 mm. (B.17)

h) OBuncritotoTe C,y, MOAUGikoBaHE 3HaYeHHsA C,, noTpibHe, Wwob yTBOpUTU Moandikauilo Haxuny
ninii 3yba Afyg:

Caz = Cy +( iy -107°) = 35,576 39 mm. (B.18)

i) OBumcnoTe MOANGIKOBAHMIA OCHOBHUIA KYT Haxuny niHii 3yba Py, noTpibHMN, wob yTBopuTtyY
moaundikauilo Haxuny ninii s3y6a Afyg:

Byz = arctan[@j =21568 55°. (B.19)
L, :
j) OBuncnioroTb MoaudikosaHui Xia Ly, noTpidbHUR, Wob yTeopuTn Moandikauilo Haxuny niii syda Afy:
dym
L, =—2—=899,247 18 mm.
2 = tanpe, (B.20)
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k) OByucnolTe MoAUGIKOBaHUY KYT Haxuny niHii 3yba B,, noTpibHuR, Wob yTeopuTt Moandikauito
Haxuny ninii 3yba fy, (nepenbavaroym HE3MIHHUA AinunsHUA giameTp d):
B, = arctan(?} = 23,029 00°. (B.21)
2
I) OBuncniooTs MoANMDIKOBaHWIA HOPMaNbHUYA MOAYNL My, ANS MOAUMIKOBAHOr0 X004y Haxuny minii
3yba B, (nepeabavaroyum HE3IMIHHUA 4inUNsHUA giameTp d):

m,, = m,cosB, =7,998 28. (B.22)
m) OBuncnioloTb MOANMIKOBAHUIA HOPManbHUIA KYT Npodinto a,y 4519 MOANTDIKOBAHONO OCHOBHOIO
AiameTpa dp,:

o,y = arctan( tana, cosp, ) = 19,996 04°. (B.23)

MoyatkoBe umncno 3ybuis (z) NOTPIOHO TOAI BUKOPUCTOBYBATU 3 MOAMMDIKOBAKUM KYyTOM HaXWNy mniHil
3yba (B,), HOpManbHUM MoZynemMm (M,;) | HOPManbHUM KYTOM 3ayennieHHs (o,p), Wob yTeoputn
moaudikoeanu xig (L,).

Kony noTpiOHNIn OCHOBRUI KYT Haxuny niHii 3yBa Ana HanarofXeHHs MexaHiYHOro npunagy Bu-
MIpIOBaHHSA Haxuny NiHii 3yba, BUKOPUCTORYIOTL Py OCHOBHUI AiaMeTp dy, 3anuvllaeTbCs HE3MIHEHUM
33 UMX po3paxyHKis.

B.4 MepeBipAHHSA €TanoOHHOro 3paska MoaudikoBaHO! eKCUEHTPUUYHOCTI KPOKY

Ak 3asHayeHo B [SO 18683, moxe ByTn NOTPIBHUM BUMIPATU €TanoHHWA 3pa3ok KPOKY 3 yeeae-
HOK O0O0AATKOBOK E€KCLEHTPUYHICTIO. BNine goAaHol eKCLUEHTPUYHOCTI Ha KPOK | MOBHWW Hakonuve-
HUIA KPOK (NOBHa Bapiauis KPOKOBOro NepeMilleHHs) MOXHa BU3HAYUTU BUKOPUCTOBYBaHHAM pospa-
XYHKIB, ONMCaHuUX y HacTynHomy npuknagdi. B usomy npuknagi Bci ob4ncrneHHs 3podbrneHi B nonepeyHin
NNOWWHI, AOTUYHIA 4O YCTAHOBMEHOro AgiameTpa.

B.4.1 Memodu eeedeHHs1 ekcueHmMpu4yHocmi

Ha npuvknagax, 4e eTanoHHWA 3pa3ok mae OyTn (hisuyHO BCTaHOBNEHUN NpaBnnLHO A0 oci obep-
TaHHA, EKCLUEHTPUYHICTE MaKTe BBOANTKN (DI3UYHUM 3MILLEHHAM €TanoHHOro 3paska. Ha yctaTtkoBaHHi,
ne npunag MmatemMaTtudHo BUPIBHIOKTL A0 6a3 eTanoHHoro 3paska (CMMu), eKCUEeHTPUYHICTE MOXHA
BBECTW MaremMaTU4HUM 3MilLLEHHAM YacTUHW CUCTEMU KOOpAWMHAT.

PozpaxyHoOK 3MiHM KPOKY i 3Ha4YeHb KPOKOBOIO nepeMilieHHA, CRPUYKHEHUX BBEOEHOK
€KCUEHTPUYHICTIO

3HaYeHHA KPOKY MOXHa 0DYNCANTU AK PIZHULIIO MiX MOCNIAOBHUMUW 3HAYEHHAMMW KPOKOBOro ne-
pemilleHHs, abo 3HavyeHHs KPOKOBOTO MepemilleHHR MOXHa po3paxyBaTty NiACYMOBYBaHHAM MoO-
CNiJOBHUX 3Ha4eHb KpoKy. BukopucTaHHa Byab-AKoro mMetogy rpuesene A0 TUX caMux pesynbTaTiB.

3HaYyeHHs KPOKOBOTO NepeMilleHHs:

— obepTaHHs npoTn roguHHMkosol cTpinkm (CCW) nisoi 6iyHoT nosepxHi 3yba;

— obepTaHHa 3a roanHHukoBoto cTpinko (CW) npasoi 6ivyHOT nosepxHi 3yba:

f,
M, =—2%—sin + Clypgt — +1(k-1) |
x1 COS oty [(Pfe1M yMt — Womt ( )J (B.24)
— obepTtaHHa CCW npasoi Gi4HOT nosepxHi 3yba,

— obeptaHHa CW niBoi BiuHOT noBepxHi 3yba:

f, .
MX2 "C'OSTYMtsm{:ayMt‘"Wth_(pfe1M+T(k"1)]‘ (B.25)
3HaYeHHs KPOKY:
— obepTtanua CCW nigoi 6ivyHOT noBepxHi 3yba;
— obepTaHHs CW npasoi 6ivyHOl noBepxHi 3yba:
fe

2n
M, =—te Teos — o — o +t(k=1)],
A r— [ Qo — oty — won + 7 (k=1)] (B.26)
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— oBepTanHg CCW npagoi BiyHOT noBepxHi 3yba;
— obepTaHHsa CW nisoi 6i4yHOT noBepxHi 3yba:

OCKiNbKN pPo3paxyHoOK 3MiHW B 3HAYEHHSX KPOKOBOro nepemiljeHHs € Binbll npamMum, uen mertoq

f 2n
M,=—>=F —""cos|80- + gty — +t(k=-1)1.
p2 COS Uy [ Pe1m yMt ™ Wpmt ( )]

BUKOPUCTOBYIOTb Y HACTYNMHOMY NpuKNaAi.
BukopucTtaHi Bu3HavyeHHs 3y6a | no3HavyeHHsa BIYHWX NOBEPXOHb MOKa3aHO Ha pucyHky B.1.

Tabnuust B.1 micTuTb BU3Ha4YeHHA No3Ha4veHb i Axepen faHux. [laHi kKoHCTpykuil syb4acToro koneca
i AaHi Hanaakn NepeBipsHHA, BUKOpUCTaHI B npuknagi, nokasaHo B Tabnuui B.2. 3Ha4eHHs KpOKOBO-
o NepemilleHHs, BUKIUKaHI [OO4aHOK EKCUEHTPUYHICTIO, NOKas3aHo ANs KoxHo! BiYHOT noBepxHi
B Tabnuui B.3. CepTndikoBaHi 3Ha4eHHA KPOKOBOTO nepeMiwieHHs, 6e3 nogaHol eKCUeHTPUYHOCTI,

nokasano B tabnuui B.4.

(B.27)

a) obepTaHHsa 3a roguHHUKOBOW cTpinkol (CW)

Mosrnaku’
1 — 6aszoBuit 3yb;

2 — npaBa 6iuHa NOBEPXHA,
3 — niBa 6iyHa noBepxHA.

Pucyrnok B.1 — 3y6 i nosHaka 6iyHOT noBepxHi

Ta6nuua B.1 — [No3Hakuy, Tx onuck i axepena gaHux

b) obepTaHHa npoTu roguHHukoBoI cTpinkn (CCW)

Mo3Haku BuaHaueHHst [bxepena gaHux Mpuknag
U Lo zm,
d CrangapTaui AinunbHWI giameTtp = 156
cosf
db LiameTp oCHOBHOrO kona =dcosaq, 146,592
d, [liameTp KynbKOBOro HakoHeyHWka (BUKOPUCTOBYIOTL O, Hanazka Bunpo6ysanHs 0
SIKLLO KOMNEHCYETLCA NpUagom)
tm JiameTp BMMIptOBaHHS Hanagka sunpobyBaHHs 156
F 3MiHa BuTTS (TiINbKW BiA €KCLEHTPUYHOCTI) Hanapka sunpobyBanHs = 2f, 67,4
i R
fe EkCUeHTPUYHICTL Hanapaka sunpofyBaHus = > 33,7
k Homep 3yba (gig 1 1o N) Hanagka sunpoBysaHHa Bia 1 0o 24
Mn HopmanbHuia Mmoaynb [ani aybyacToro koneca 6,5
3HaueHHs KPOKY A04aHOi eKCUeHTPUYHOCTI (nonepeyHa
Mp1 nnowwvHa, AoTMYHA 40 Kona BuMiptosaHHf), BivHa no- dopmyna 28 —
BepxHs 1
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Mo3Hakn BusHayesHs [xepena gaxnx Mpwknaa
3HayeHHA KPOKy [04aHOl eKCUEHTPUYHOCTI (nornepeyHa
Mp2 nowvHa, AoTWYHA [0 Kona BMMIpBaHHA), biyHa no- dopmyna 29 —
BEPXHA 2
3HayeHHs KPOKOBOFO NEPEMILEHHS JOAaHOI eKCUEHTPWY-
M HoCTI (MonepedHa nAowwvHa, AO0TUYHA A0 Kona BUMIpHo- dopmyna 26 —
BaHHA), B14Ha NnoeepxHs 1
3HauyeHHs1 KPOKOBOro NepeMillleHHs Ao4aHOl eKCLIeHTPUY-
M2 HOCTI (nomepevyHa nnowHa, AoTWYHa A0 Kora BUMIpIo- dopmyna 27 —
BaHHA), BidHa nosepxHs 2
Xia (sig'emHnin ans obeptarHa CCW niBoro Hanpamy niHil _ m,
p- 3yba i ans oBepranHa CW npasoro HanpsaMy ninii 3yba) sinf 0 (npamosybe)
Sn HopmaneHa ToBWMHa 3yGa Ha ginuneHomy AdiameTpi Hani 3ybyacTtoro koneca 10,137 5
. . s, 10,137 5
St Topuesa ToBLUMHa 3yba Ha AinunbHoMy AlaMmeTpi = a;ﬁ
Xm OCbQBa BIACTaHb BiA AiNUNLHOT NOBEPXHI A0 NNOLWWHN Hanaaka eunpoBysarHs 23,8
BUMIPIOBaHHSA
z Uwcno 3ybuis [ant s3ybyacToro koneca 24
Alymt X . . db
Topuesui kyT npodirio Ha diameTpi BUMIPIOBaHHS = arccos 1. 20
M
On HopmanbHui KyT npodinto Ha 4inunbHoMy agiameTpi Aani 3ybyacToro koneca 20
. . . . tano,
o Topuesun KyT npodinio Ha AINUNbHOMY AiameTpi = arctan m 20
KyT Haxuny niHii 3yba Ha ainvneHOMy aiameTpi, oaaTHMiA .
B A5 NPABOro Hanpsmy Mkl 3y6a [Hani sybuacToro koneca 0
. . sinoy,
Bo OcHoBHUW KYT Haxuny riHil 3yba = arccos Sna 0
t
. . . S . 180
Wot HaniskyT ocHOBHOT TOBLUMHW 3y6a B nONepeyHin nnoumHi —d~+|nvoc, — 4,577 26
Kis
" d 180
Ve Hanlsny OCHOBHOT TOBLUWMHM 3y6a 3 perynioBaHHAM = Yy + P 457726
AN giaMeTtpa gasavda, nonepedda nnowuHa dycosPy, | =
HaniskyT ToBLMHYK 3yBa Ha giameTpl BUMIpIOBaHHA _ —(inva )180 3793 31
Vem 3 peryrnoBaHHaAM AasBava, nonepeyHa nnoLlmHa Yot My '
360
T KyT xpoky 3y6a = 15
KyT Big HanpaMy ekcueRTpUYHOCTI o ueHTpa 3yba Homep 1
Pre Ha OINWIBHIA noBepxHi B Hanpsami nigpaxyhky 3ybuis Hanagka sunpobysaHHs 136,2
(npoTrnexHoMy Hanpsamy obepTaHHs)
i X
Gromm KyT BIA HaNPAMY EKCLIEHTPUHHOCTI 710 LieHTpa 3y6a Homep 1 = Qpoq + 360 M 136.2
y NNOWWHI BUMIpIOBaHHS .
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Tabnuys B.2 — BuxigHi gani npuknaay

Yucno 3ybuis z 24
HopmanebHuin Moayns Mn, MM 6,5
KoHcTpykTvBHi gaHi .
ayB4acTOro Koneca HopmanbHWA KYT 3a4ENNeEHHN an 20
OCHOBHI -
( ) Kyt Haxuny ninii ayba § 0
(npsmosybe)
HopmaneHa ToBLKMHa 3y6a Sy, MM 10,137 5
EKCLIERTPUYHICTD fo, MKM 337
Kyt Big HanpsiMy eKCLEHTPpWYHOCTI A0 UeHTpa Homepa 3yba Homep 1 Ha
OiNWnbHIA NoBepxHi B Hampami niapaxyHky 3yBuis (NpoTunexHomy Hanpsmy 136,2
obepTaHHA) ¢ fe1
[aHi HanarogXxeHHR . ) .
nepesipsiHHsA Hanpsm o6epTaHHa nig Yac BUMIPIOBAHHA KPOKOBOTQ NepemitlieHHs Cw
[iameTp KynsKOBOro HakoHeuyHuKka dp, MM 0
Hiametp BUMIpIOBaHHA dy, MM 156
OcboBa BigcTaHb Big AiINWNbHOT NOBEPXHI A0 MIOWWHU BUMIDIOBAHHA Xy, MM 23,8

Tatbnuun B.3 — 3MmiH

M KPOKOBOTO TMEPEMILLEHHS, CNPUYNHEHT A0AAHOK EKCUEHTPUYHICTIO

3HaueHHa y MikpomeTpax

OBuuncnexi dopmyna 3 migoi 6ivKoi noBepxHi 3HauenHs Ans 3yba 1, BIAHATE Big 3HAYEHb
i hopmyna 2 npagoi Bi4HOT NoBEPXHI YyCTaHOBNIEHOrO 3Ha4YeHHA Ans 3ybuis Big 1 10 0
ch;hézp HopaHa 3mina Bopana 3Mil-'16 Hopana amina [opana 3miHa
KPOKOBOrO NEpeMitieHHn KPOKOBOIO NepeMilLieHHs KPOKOBOTO NepemiljeHHs KPOKOBOro nepemilLeHHs
nisoi BivHoi noBepxHi npaBoi Bi4HOT noBepxHi nigol 6i4Hoi nosepxHi npasoi 6i4HOT NoBepXHi

1 -31,1 16,6 0,0 0,0

2 -254 7.8 5,7 ~8.8
3 -18,0 -1.5 13,1 -18.1
4 -9,3 -10,8 21,8 -27.3
5 0,0 -19,3 31,0 -358
6 9,2 -26,4 40,3 —-43,0
7 17,9 -318 49,0 - 48,4
8 253 -35,0 56,4 -61,6
9 31,0 -358 62,1 -524
10 34,6 -342 65,7 -50,8
11 35,9 -30,3 66,9 -46,8
12 34,7 —24,2 65,7 -40,8
13 311 - 16,6 62,2 -33.1
14 254 -78 56,5 -243
15 18,0 1.5 491 - 150
16 9,3 10,8 40,4 -58
17 0,0 19,3 31,1 27

18 -9,2 26,4 21,8 9,9

19 -17.9 31,8 13,2 15,2
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ObuuncneH: hopmyna 3 misoi 6rHOI NOBEPXHI 3HaueHHs gns 3yba 1, 814HSATE BIf 3HAYEHD
i popmyna 2 npaso! BI4HOI NOBEPXHI yCTaHOBNEHOro 3Ha4eHHa a4ns 3ybuis Big 1 4o 0
Howmep
3yba HoaaHna 3miHa [opaHa amiHa Hopaxa smiHa Hopaxa amina
KPOKOBOrO NepeMILEHHs KPOKOBOro NEpeMILLEHHS KPOKOBOTO NEPEMILLEHHSA KPOKOBOTO NEpPeMiLLEHHsA
niBot BIMHOI NOBEPXHI npasoi 614HOI NOBEPXHI nisot 6iMHO1 NOBEPXH! npagoi 6i4HOI NOBEPXHI
20 25,3 35,0 58 18,4
21 31,0 35,8 0,0 19,3
22 34,6 34,2 -35 17,6
23 - 359 30,3 -438 13,7
24 - 34,7 242 -3,6 7,7
1 - 311 16,6 0,0 0,0

Tabnuun B.4 — CepTtuchikoBaHl 3Ha4YeHHA KPOKOBOro nepemiwieHHs (6e3 nogaHol eKCUeHTPUYHOCTI)

3HavyeHHA y MIKpOMETPaX

Howmep 3y6a 3Ha4YeHHsA KPOKOBOTO NEPEMILLEHHS 3HayeHHA KPOKOBOTO NepeMILLEHHS
niBoi 614HO! NOBEPXHI npasol 614HOI NOBEPXHI

1 0,0 0,0

2 -0.1 -1
3 ~0,1 0,4

4 0,7 -11
5 0,0 -03
6 1.1 1.3

7 1,1 -0,1
8 0,4 -1.2
9 0.6 -0.8
10 1,3 -07
11 1.7 -14
12 1.1 -1,0
13 1.5 -04
14 1,2 -06
15 1.3 -09
16 1.4 -0,7
17 0,6 0,0

18 1,2 -0
19 0.8 -0
20 0,4 0,0

21 -03 -01
22 0,1 -1,0
23 0,2 -06
24 0,9 -0,2
1 0,0 0,0
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B.4.2 [TopieHsaHHsI NpO2HO308aHUX 3Ha4YeHb 3 hakmuyHUMU

Llob oTpumaTy NpPOrHO30OBaHi 3HAYEeHHHA KPOKOBOTO NepemileHHA ANns uboro sunpobyBaHHs,
3Ha4YEHHA KPOKOBOro NepemilleHHsa Bid A0AaHOT eKCLIEHTPUYHOCTI i cepTUdIikoBaHi 3HaYeHHS KPOKOBO-
ro NepemilleHHa Ans KoxHOro 3yba gogdarwTtbes. [1porHo3oBaHi 3Ha4eHHSA nokasaxi B uudpax y 1ab-
nuuyi B.5. TporHogoBsaHi 3HaYEHHS | X B3AEMOBIAHOLWEHHS 3 BUTTAM NokasaHi rpadiyHo Ha pucyHky B.2.
dakTUYHI BUMIpSHI 3Ha4YeHHN ONS UbOro BUNPOOYBaHHA MOXHA NMOPIBHATU (BIgHIMAHHAM) 3 LUMU
NPOrHO30BaHNUMWN 3HAYEHHAMM, OO OLIHUTY 34aTHICTb BUMIPHOBANbHOT CUCTEMU TOYHO MIpATU pe3ynb-
TIBHI 3MiHW KPOKOBOro nepeMillieHHs.

Tabnuus B.5 — MporKo3oBaHi 3HauYeHHs KPOKOBOIO NepemilleHHs, MikpoMeTpu

3HayeHHn y MikpomeTpax

Homep 3yba MporHozoBaHe KpoKOBE NepemilleHHs [MporHososaHe kPokoBe NepeMilieHHs
niBoi 6i4HOT noBepxHi LF npasol BiuHoi noBepxHi RF

1 0,0 0,0

2 5,6 -99
3 13,0 -17,7
4 225 —-28,4
5 31,0 - 36,1
6 41,5 -42,7
7 50,0 —484
8 56,8 -562,7
9 62,7 - 53,2
10 67,0 -51,5
11 68,6 —-48,2
12 66,8 -41.8
13 63,7 -33,5
14 57,7 -250
15 50,4 -16,0
16 41,8 -6,5
17 31,8 2,7

18 23,1 9,7

19 14,0 15,1

20 6,2 18,5
21 -0,2 19,1

22 -3,5 16,6
23 —-40 13,1

24 -27 7.5

1 0,0 0,0
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lMoanaku
17— RF (),
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PucyHok B.2 — 3HaueHHA kpokoBoro nepemiweHsa (f)
Bi A04AHO! eKCUEeHTPUYHOCTI | B3@aEMOBIAHOWEHHSA
3 ButTam F,

OOJATOK C
(aoBsiaxkoBmN)

IHTEPNPETALIA HEEBOJNIbBEHTHOIO POJIMKOBOIO,
KYNbKOBOIO ABO NINTOCKOIo (TOPUEBOTO)
ETAJNTOHHOTO 3PA3KA

C.1 Meta

Llem popartok npeacTasBnse npuknagwn iHTepnpeTauil HEeBOMbBEHTHNX eTanoHHWX 3paskib.
Ha npakTtuyi BigoMy HeeBONbBEHTHY hOpMYy NepPEBIPSIOTE KOHTPONBHO-BUMIPIOBaANLHUM Npunaaom
€BOSIbBEHTHOIO NPOMdiNnt, AKUA CKOMAOHOBAHWA, Wob yTBOPUTY eTanoH NpPaBuUbHOT €BONbBEHTHOT
hopMK, acouifoBaHU 3 YCTAHOBMNEHUM OCHOBHWUM KONMOM. TeOpPeTWYHI Bigxunuy, aki NoTpiOHO BUMIpATH
npunagoM, MOXxHa po3paxyBaTh | NOPIBHATU 3 DAKTUYHUMUK BUMIPAHVMYN pesynbraraMiu.

KoHuenuieto € 3aMmiHa eBONbBEHTHOI POPMW NMPOCTOK reoMeTpieo, AK Hanpuknag npama niHis
abo Kpyr, SKi MOXXHa BUFOTOBMTY 3 BULLOKO TOMYHICTIO. Lle aae MOXAMBICTL nig 4ac sunpoboByBaHHA ne-
PEBIPSATK CTaH AaBada, po3TalwlyBaHHs gaBava i koedilieHT nepegadi npunaay.

C.2 Tunwu HeeBONIbBEHTHUX €TaNOHHWUX 3pasKiB

HeeBONbBEHTHI €TaroHHI 3paski MOXYTb NPUAMaTU Pi3HOMaHITH! ‘chopmn. HasaranbHiwvmu €
NAOCKI eTanoHHi 3paskn (Takox BiAOMI AK TOpUEBi eTanoHHi 3paskuk, AUB. pucyHok 19) i ponnkosi
eTanoHHi 3pas3kn (aue. pucyHku 20 i 21). IHWOKW KOHCTPYKUIED € KYNbKOBWN €TanoHHWi 3pasok (Avs.
pucyHok 22). I'nocki eTanoHHi 3paskn cknagalTbCs 3 eflIeMeHTY NIOCKOl NOBEPXHI, sika NpeacTasnse
NIoWMHY, WO naparnenbHa i 3amileHa Big oci obepTaHHA eTanoHHOoro 3paska. PoNuKoBt eTanoHHI 3pasku
CKIafarTheCA 3 POMIMKOBOrO eneMeHTy, SKUW npegcTaBnsde UuniHap 3 NOro BicCl, napanefnbHolo
i 3MilLleHol0 Big oci obepTaHHs eTanoHHOro 3paska. KynbKOBi €TanoHHi 3pa3kn cKragaloTbCs 3 4BOX
KYNbKOBWUX €NEeMEHTIB, OOWH 3 SKUX BM3HaAYae Bicb 0B6epTaHHsa eTanoHHOro 3paska, a IHWNN — MOBEPXHI0
BuMiptoBaHHA. TNOCKNIA, pONWKOBUA i KyNLOBUN eTanoHHi 3pasku obCcnyrosyloTe NOAIBHI dyHKLil
B KanibpyBaHHi npunagie nepeBipkn eBONbBEHTHOro Npodinto.
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C.2.1 ®yHKuis HeegoJIb8EHMHO20 emasloHHO20 3pa3Ka i KanibpyeaHHs
lono oBroBopeHHst OyHKLiT NNOCKOro, POMKOBOrO | KYNIbKOBOrO eTanoHHoro 3paska i kaniopy-
BaHHA, OuB. Bia 6.4.2 0o 6.4.5.

C.2.2 Bnnuesu HakoHeyHuKa daeava

PospaxyHku BiAXWNy HEEBOMbBEHTHOIO €TarloHHOro 3paska Bif YCTAHOBMEHO! eBOMbLBEHTU MatoTh
KoMneHcyBaTncs BiANOBIAHO Biaxunam eekTopa. CepTudikauia fiameTpa HakoHeyHWka fasaqva 3Bu-
YaHO NPOBOAMTLCS OKpeMO Bif cepTUMIiKauinHMX BUMIpiB HEEBONbBEHTHOIO €TanoHHoro 3paska. lpore
AaHi MatoTbe ByTH Linkom JOCTYNHI ANS NOBHUX | TOYHMUX PO3PaxyHKis BiAXWIY HEEBOMbBEHTHOrO eTa-
NOHHOIO 3paska Bifg YCTAHOBMEHOI eBONMbBEHTU. Biaxun fiamerpa HakoHeudHuKka fasada Big cepTudi-
KOBAHOro po3Mipy MaTUMe TibKW JyXe He3Ha4YHWA BMAUB HA TOYHICTb BUNPOOyBaHb HEEBOMbLBEHT-
HOro eTanoHHOro 3paska.

C.2.3 Micye suMiprogaHHs

Moske 6yTn noTpibHUM 0BMexUTK NepesipKy NMNOCKOro | PONIMKOBOro eTanoHHOoro 3paska 4o ycTa-
HOBINEHOr0 OCbOBOro pPO3TallyBaHHA ANS TOro, wob MiHiMi3yBaTh BNANBK BigXWNIB BUTOTOBMNEHHS.
KynbKOBWIA €TanoHHUA 3pa3ok Mae 6yTu AOCNIAXEHO TOYHO Ha eKkBaTopi Kyni.

C.3 MoHTyBaHHSA eneMeHTIB eTasioHa

ETanoHHi 3pasky 3BU4aiHO MOHTYIOTb MK LEHTPaMu Ha npunaji nepesipsHHA €BONbBEHTHOrO
npodpinio. Lle 3py4yHo i npuiAHATHO, 60 iCHYIOTb iHWI Pi3HOMaHITHI MOXNUBI KoHirypauii. poTe,
ocKinbkn chizmyHa opieHTauist eTanoHHOro 3paska Ha Npunaai MoXe BNWBATU Ha pesynbTaTh nepe-
BIpAHHSA, €TanoHHi 3paskn maioTb Byt 3abesneveHi BIANOBIAHUMWA €TANOHHUMMN NOBEPXHAMM, W00
[O3BONMNTU NIATBEPAXEHHS BiANOBIAHOIO MOHTYBaHHA. 3BMYaNHO, US BUMOra CTOCYETLCS iBeHTUdI-
Kauii posTalwyBaHb LUEHTPYyBanNbLHOro giamerpa B Hanpsmi Oyab-AKOro KiHUs €TarioHHOro 3paska.
AMnniTyaa i KyToBa opieHTauis xapakTepucTuk BMTTA UMX eTanoHHMX NoBepxoHb MakwTb ByTu pony-
YyeHi B AaHi cepTudpikauil eTanoHHOro 3paska i NigTBEPAKEHI SK YacTuHa MeToaukK KanibpyBaHHs npu-
nany nepeBipsHHS eTanoHHoro npodinto. ETanoHHi 3paskm MoXHa TakoX KoHcTpyosaTu 6e3 3abes-
nevyeHHs MOHTYBaHHSI MiX LieHTpaMu Ha npunagi nepesipaHHA eBoNbBEHTHOTO npodinto. Taki eTa-
NMOHHI 3paskn MawTb 3abeanedyyBaTncs posTatlyBaHHaMU abo ABOMa UEHTPYBanbHUMN AiameTpamu
6ina 6yab-sKOro KiHUSA €TanoHHoro 3paska, abo ogHWM po3TallyBaHHAM LEHTPYBanbHOro giamerpa
i LEHTPYBanNbHVM MOSICKOM, PO3MiLEHUM Ha OAHIA MoBepXHi. ToYHe NO3nUiloBaHHA eTarnoHHoro 3paska,
Tak WoB6 MiHiMi3yBaTW OUTTA €TanOHHUX MOBEPXOHb, BUMAraeTbCs AN UbOro TUNY eTanoHHOro 3paska.
ETanoHHi 3pasky LbOro TUNy MarwTb MICTUTU KPYroBy Aiarpamy, Lo OOKYMEHTYE BENYUHY N OpieHTa-
Lito BUTTA UMX eTanoHHUX efleMeHTIB, BKIKOYHO 3 NIATBEPIXKEHHAM cepTudikauil.

KynbkoBi eTanoHHi 3pa3kyu notpebyloTe TOYHOro NO3ULII0BAHHA LUEHTpa KyNi, KW BU3Hayae
posTatlyBaHHSA oCi 0BepTaHHs, AKLLO NPUNag He MOXe KOMMNEHCYBaTWU eKCLeHTPUYHICTL. Bick obepTaHHs
BM3HAYAETLCA NiHIE0, NepneHanKynapHOK 40 0CbOBOT BA30BOT NOBEPXHI | NPOXOAWTL Yepes LEHTP Kyni.

C.4 IHTepnpeTauis HeeBONbBEHTHOro Kanibpa

C.4.1 PexomeHdogaHa npakmuka Kaniépa

HeeBonbBeHTHI kaniGpy (NNOCKi, pONWUKOBI | KyNbKOBI Kanidpu) AalTb AyXe BUIHYTI crign BUNpo-
BysaHHA, SKi BignosigawTb y nepebinblueHin opmi NeBHUM KaTeropism sapiauii npunagy sunpoby-
BaHHsA. BknioueHnmMu € Bapiauis nosuuii BUMiptoBanbHOro Aasava, sapialis koediuieHTa nepeiaBaHHs
i Bapiauis ricrepesucy. Kpawle obMexuTtn obcTexeHHs cnigis BunpobysaHHst HeeBObBEHTHUX Kanibpis
UMMWN XapakTepucTuKkamm,

KOHTPONbHO-BUMIpIOBaNbHWA Npuiad Mae 3a40BifibHO (DYHKLIHOBATY Nif, Yac NepeBipAHHA €BOMbBEHT-
HUX kanibpis neped NoganblUMM Y0CKOHaNeHHAM 3a cnpoby BUKOPUCTaHHS HEeBONbBEHTHUX Kanibpis.
[1o TOro », AKLWO NeBHi TUNN perynioBaHb 3podutu B npunagi, wob noninuntn BunpobysBaHHs HeeBOMb-
BEHTHUX KaniGpiB, TO NepeBipsiHHA eBONbBEHTHOro kanibpa Byae HeobxigHO Yepes B3aEMOBIIMBOBUIA
XapakTep Takux perynoBaHb. HeeBOnNbBEHTHI kKanibpn MoxyTb OYTW LiHHUM IHCTPYMEHTOM Y pykax
kBarigikoBaHoro mertponora 3yb4acTnx konic, ane ix noTpibHO 3acTOCOBYBATK i3 3aCTEPEXKEHHAM.

C.4.2 Inmepnpemauisa cnidy eunpobyeaHHs

YoTtupu Trnu Bapiauii KOHTPONbHO-BUMIPIOBaNbHOrO npunagy byae smoLenboBaHo B HACTYMHUX
npuknagax. byae npencraBreHo oTpUMaHi B pesynbsTari cnifgn njockoro, PoNUKOBOro i KyfbKOBOTO
kanibpis. Takox Oyne npeacTasrieHo Ansd A0AaTKOBOI AOBIAKM NOEAHAHI CMigW €BONbBEHTHUX Kanidpis.
Baxnuso Big3HauuTy, WO Pi3Hi gxepena Bapiauil npunaay 6yde npeacTasBneHO OKPEMO 3 IHWUMK
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dXepenamy Bapiauil npunagy, ctapaHHO BiAperynbLoBaHoro, Wob rapaHTyBaTh SiCHICTb NPpUKNagy.
3ByYalHo, Ha NpakTULi iCHYHTb O4HOYACHO Kinbka abo Bci Axepena eapiauii, Hagawuu iHTepnpeTauil
KOMNSieKCHe 3aBhaHHS.

C.4.2.1 3miweHHsa 6a3o080i nnowuHu dasaya

Onsa Toro, wob yTBOPUTW BCTAHOBNEHY €BOMbBEHTY, TOYKA KOHTaKTy MK JasadeM i MOBEpXHE!o
kanibpa mae nexaty B Mexax NAoWnHN, A0TUYHOT 40 YCTAHOBNEHOro OCHOBHOMO uunidapa. Bapiadis
po3TalwlyBaHHA gaBava B Hanpami, nepneHankynapHomMy 4o uiei nnownHn, byae BeaxaTucsa sk Bapiadis
amiwjeHHs 6a3o0BOi NMOWWHM AaBava. 3miweHHs 6asoBoi nnowunHu gaesada BiabysaeTbca B 90°
Big HanpsMmy 3MilleHHs onucaHol Aopixkkn obkaty, aue. pucyHok C 1.

3aranbHOK NPUYMHOK LIbOro TUNy Bapiauii Npunany € 3HOLWYBaHHS HakoHevHnKa aasada. Jeaki npu-
nagun 3acTOCOBYIOTb HAKOHEYHUKW faBava pisueBoro Tuny, Wob KOHTakTyBaTh 3 eBONbBEHTHUM npodi-
fIeM FoCTPUM HaKOHEYHUKOM. YCTaHOBKa LbOro TUMY HakoHe4YHuka gasaya Ha npunag nepegbayae nosm-
LitoBaHHA KiHLSA HakoHeYyHuka B Mexax HeobxigHol nnowmHu. TpoTe, AKWOo roCTpui pisLieBUn Hako-
HEYHWUK 3HOLUEHUIA, Lie MOXE AOCTAaTHLO NONErwnT KOHTaKTYBaHHA CTOPOHWN pi3us WBKNALLE, HIK KiHUSA
3 €BONbBEHTHUM npodbinem. LIboro craHy Kpawie yHukaTu nigTpUMaHHAM rocTpOTU HaKOHEYHUKa pisus.

AK NAOCKUIA, TaK | PONMKOBUIA eTaroHK BIATBOPKOWOTL CNign BiA’'eMHOT TEHAEHLIT Big novaTky 3a
HYNbLOBWX rpagycie 0bkaTy A0 HUXHBOT TONKM abo BiaByBaeTbCA PeBEPCYBAHHA HANpPAMY 3 NOCNILOBHO0
noaaTHOW TeHAeHuieto. byab-aka Bapiauis B 3MilleHHI 5a30B0OT NNOWNHKM AaBadva CMpUYMHUTDL TOUKY
KOHTaKkTy MK [aBayeM i eTanoHoMm, Wo BigOyBaeTbCA Ha IHWOMY AiameTpi eTanoHa Ha no4aTky BMMpPo-
OyBaHHA. [inaHka Big'€eMHOT TeHAEHUIT Ha novaTky crigie BUNpoOyBaHHs AOCWTb YyTnvBa 40 UbOoro.
AKWo AaBay KOHTaKTye 3 kanibpom manoro giameTtpa, To amnniTyAa sig emMHol yactunu cnigy 6yae
30inbWyBaTUCA Big NoYaTKy A0 TOYKM PEBEPCYBAHHA Hanpamy. AKWO faBad KOHTaKTye 3 Binblinm
AiameTpoM, To amnnityga byae amedwyBaTnca. PakTUHHO, AKLWO NOYATKOBA TOYKA Crify TOYHO BW3Ha-
4yeHa, TO BUSBNAETHLCA, WO Becok cnifg dyae ntv BHn3 abo niginmaTtucs, OCKiNbKu BBigHA YacTuHa cnigy
TakMM YNHOM MPOAOBXKYETHCS abO CKOPOUYETLCSA.
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1 — OCHOBHA JOTUYHA NNOWMWHE,

2 — OCHOBHWA LWAIHAP,

3 — KynbkoBuih Aasau,

4 — paBay 3 roCTPUM HaKOHEYHUKOM,

5 — Hanpam 3MILWEeHHA OCHOBHO) NnowuHu gasada (gus C 4 2 1),

6 — Hanpam 3MiLeHHs aopikkn obkaty pasava (aus C 42 2)

PucyHok C.1 — 3miuleHHs gasadya
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t{o6 BrnpaeuTu cnTyauito, nepemillyroTb faBay nodani Bif OCbOBOI NiHil, AKWO BiA'eMHa YacTuHa cnigy
AOBLUA, HPK yCTaHOBIeHa; nepemillyoTs AaBad Binumk4e A0 0CbOBOT NiHIl, AKLO BiA’€EMHa YacTuHa cnigy
KOpOTWA, HiDK ycTaHoeneHa. PeryniwoBaHHA € BigHOCHO uvyTnuveum. 3MiHa Ha 38 MM npeacrtasneHa
Ha pucyrky C.2. Lle npnasene ax 40 5 MKM 3MiHW B nepemilieHHi cnigis, aue. pucyrok C.2, cnign B i C.

BigsHayaloTh TakoX, WO perynioBaHHA He Mae 3HA4YHOro BMNMBY Ha €BOMbLBEHTHWI Kanibp,
aue. pncyHok C.2, cnig A. Y Bunagkax BeJIKol Bapiauil 3aMilleHHs1 OCHOBHOT NMOWMWHW AaBavya Moxe
TpanuTucs Bapiallist Haxuny eBornbBeHTU. TakuM YMHOM, ¥ BUnaaky Oyab-sgKoro peryrtoBaHHs 3MitieHHs
OCHOBHOT nnowuHu gaeava, wob noninwnTtu pobovy xapakTepucTUKy HeeBONbBEHTHOTO Kanibpa,
noTpiBHO NpoBeCcTn NOBTOPHI BUNPOoByBaHHA Ana rapadTii, Wob He Oyno HecnpusTAMBOrO BNMUBY Ha
noro pobody xapakTepucTUKy Haxuy.

C.4.2.2 3miwjeHHs dopixku obkamy Oasaya

Ockinbkyt BUMipIOBanbHWIA JaBay NpoBOAUTLCA Y3A0BX eNeMeHTa Kanibpa Bify HUKHbOIo 40 BULLOTO
AiameTpiB, BiH NEpPeMillyeTbCA AOTUYHO 0O OCHOBHOMO UUMiHOAPa B MeXax NOWMHN 3a4enreHHs.
BenunynHa 3mileHHn gasBaya Big 0CbOBOT fiHil, A€ NfoWMHa 3a4en/ieHHS KOHTAKTYE 3 OCHOBHUM LLMMiH-
apom, 6yne Bu3Havaty piameTp, Ha AKOMY JaBay KOHTAKTye 3 kanibpom. Bapiayist 3milieHHa gasavya
B LUbOoMYy Hanpsimi Byne BBaxaTucs sapiauieto 3MilieHHa Aopixkn obkaty gasava. 3milleHHa obkaTy
AaBava BigbyeaeTbca B 90° Big Hanpsimy 3MmilleHHS OCHOBHOT NMMOWMHW AaBavya, onucaHoro Bule,
auvs, pucyHok C.1.

binbwe 3MiwenHs gopikku obkaTy gasayva 3aKkiHYMTLCA KOHTAKTOM Ha BULLOMY ZdiamMeTpi, TOAi sK
MeHLIe 3MILLeHHS 3aKiHYMTbCH KOHTAKTOM Ha HWKYOMY AiameTpi. BaxnnBo Big3Ha4YuTW, WO g KaTe-
ropis Bapiauii npunagy He mae BNMWBY Ha TOYHICTbL €BONbBEHTU, SIKa YTBOPKETHLCA. BOHA TinNbKkK
BMMNBAE Ha TOYHICTb CTyneHis MacwTabyBaHHA obkaTy, 3MyLlylo4n NpaBuibHi AaHi BUNpoDyBaHHS
eBOMbBEHTY 3millyBaTucs BOIK i3 Micus po3TawyBaHHA. 3@ HAgBHOCTI UbOro TUMY NOMUAKKU, Crigw
NIIOCKOTO | POSIMKOBOrO Kanibpis Takox nparHyTtb 3miwysatncs B6ik. [TpoTe, ocKinbku crign Hanpas-
NSOTBCA 3HAYHO BHU3 ANA Nepwol YacTUHU TX AOBXUHUW, CNig MOXe 3[4aBaTUCA NepemMilleHM i3 Micus
pO3TalyBaHHS BEPTUKANbHO Ha HaCTYMHWIA TUN XapakTepUCTUKN chigy, WO TpannseTbCca 3a HAaaBHOCTI
Bapiauii 3aMilLleHHs OCHOBHOT NNOLWMHK fasada. [HTepnpeTauisa Uboro TUny Bapiauil moxe OyTh BaXKO.
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Kpankosi kpvBi 306paxarTe TEOPETUYHI 3HAYEHHS.
[MosHaku:
F, — 0,05 mm/nogin;
A — eBONbBEHTHUW xanibp;
B — ponwvkosuit kanibp;
C — nnockui kaniép.

PucyHok C.2 — 3MilleHHss OCHOBHOT NNowmnHY gasava
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MepemilueHHa gasada Bnvxkye 40 OCHOBHOT MiHIT 3MICTUTL CNif BMLLE Y340BX CTyNeHis mactutady-
BaHHs 0OkaTy. Big'eMHa TerAeHUIs BBIAHOT YaCcTUHW CNify MOXe TakoX MPOAOBXYBATUCA Y3LO0BX
BEPTUKANBLHOIO MacluTabyBaHHs, CNPUYNHAIOYN NOELHAHE BEPTUKANbHE NepemMilieHHs B Micui posTta-
wysaHHs. MpoTunexni TeHZeHUIT MOXHa OYIKyBaTw, SKLLO BaBay pyxaeTsCcsa Aani Big ocboBO§ NiHil. Perynio-
BaHHA He Ayxe yyTnuee. 3MiHa B 760 Mkm noTpibHa, Wob yTBOPMTK 3MiHW, nokasadi Ha pucyHky C.3.

Bif3Ha4valoTb, WO eBONbBEHTHUA Kanibp He MiaoaeTbCa perynioBaHH. Y BUNagKkax Benukoi sapia-
WiT 3MiLLEHHA AOPDKKK 0DKaTy faBaya MOXE BUHUKHYTM SIBHA Bapiayis 3Ha4yHux ocoBnuBOCTEN Y CTYNEHAX
po3TallyBaHHsA 0OKaTy, AK Hanpuknag NocTynoBe 3MEHLWEHHA 30BHIWHLOIO AiameTpa.

C.4.2.3 Koegpiuienm nepedasaHHs

KaniBpyBanbHa YyacTuHa BurnpobyBanbHOro npunagy €BofbBEHTHOro npodinto mae 6ytn 3paT-
Ha TOYHO BMMIPSATM BENMYMHY Bapiauil, Wo TpannaeTbCs NPOTATOM KOHTPONbHUX Npouecis. AKWO
kanibpyBaHHs Mae TeHAeHUil nokasysaTu Binbwy abo MeHwWwy Bapiauito, HXX dMakTUYHY, TO Le BBa-
XKaeTbCsl NPOSIBNEHHAM Bapiauii KoediuieHTa nepefaBaHHs.

MpocTa Bapiauia koediuieHTa nepedasaHHst HauineHa 36inbWnUTn abo 3MEHWNT BUMIPSAHI 3Ha-
YeHHS Y NPOLUEHTHOMY BigHOWeHHI. ToMy BUMIpW Manunx Bapiauin BygyTb oxonniosaTtv BiAHOCHO Marni
Bapiauil koediuieHTa nepefasaHHs, B TOW yac BinbLwi Bapiauii byayTb oxonmmosaTt nponopuintio Binbuwi
Bapiauil xoediuieHTa nepefaBaHHa. JliHiNHICHa Bapiauid € ckopodYeHa Bepcia Bapiauil koediuieHTa
nepefaBaHHs, B AKiA BiAHOWEHHS BMMIpAHOT Bapiauil Ao Bapiauil koediyieHTa nepefasaHHs He €
hikCOBaHUM NPOUEHTHUM BiJHOLWWEHHAM. BusisneHHsa niHidHicHOT Bapiauii Bumarae ckopitlie KOMMAEKCHUX
meToauk BunpobyBaHHS, HiXX npocTol Bapiauii koediuieHTa nepefaBaHHs.
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KpankoBsi kpuei 306paxytoTe TEOpeTUYHI 3HAYEHHS.

lMosHaku.

Fy — 0,05 mm/nogin,

A — eBONbBEHTHUA kanibp,
B — ponukoBui kaniép;

C — nnockun kaniép.

PucyHok C.3 — 3miwleHHsa gopixkn obkaTy gasada

Tunosu# cnig ponwukosoro kanibpa oxonnoe ABi 3MiHWM Xo4y OaHUX CRidy, SKi MOXYTb Cryrysatv
ANs 3HaxoKeHHss NpocTol Bapiauil koediuieHTa nepegasants. AKWo amnnityda cnigy Big 3MiHM a0
3MiHW € Binblia abo MmeHwwa, Hixk yCTaHOBMEHa, TO MOXUBO HeobxigHe perynioBaHHsa koediuieHTa nepe-
paBaHHA. Ha pucyrky C.4, cnig B, viTko nokasaHo perynioBaHHs 17 MkM KoediuieHTa nepefaBaHHs.
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KpankoBsi KpuBi 300paxyloTh TEOPETUYHI 3HAYEHHSA.

flosHaku

Fy— 0,05 mm/nogin,

A — eBonbBEHTHUNW kanbp,
B — ponwnkosuit kamop;

C — nnockuin kanbp

PucyHok C.4 — KoediuieHTHi NepeaaBaHRs

TunoBui cnig nnockoro kanidbpa oXONne TiNbKK OAHY 3MIHY XO4Y MK MOYaTKOBUM | 30BHILLHIM
niameTpoM. Lle He BBaXaeTbCs BiANOBIAHWM €TanoHOM AMA LUbOro TUMY PeryntoBaHHA, HaBiTb AKLIO
Ha Woro cnig 6yge BnnueaTy Bapiauisa nepenaBaHHsA.

C.4.2.4 [icmepe3suc

AKWO noTpiGHO BUKOHYBATY TOYHI BUMIPOBAHHS NPUnanoM nepesipsiHHs €BONbBEHTHOMO Npointo,
TO oro kanibpysaHHs mae ByTW BiANOBIAHO YYTNMBMM [0 Bapiaui manoi amnnityan. KanibpysaHHs,
AKe Maec TeH/eHLito BianoBiaaTh TiNbkM Ha Bapiauil BULEe nopora 3Ha4YMMOCTi, BKa3ye Ha NpPOABNeH-
HS1 ricTepe3ncHoi Bapiauii.

O6uasa kanibpu, ponNuMKOBMIA | NNOCKUIA, Aa0Tb AYyXe BUrHYTI CNign, AKi MOXYTb CNyryBaTtu fK
Jonomora y Bu3HadeHHi rictepesncHol Bapiauii. Ha pucyHky C.5, cnian B i C, BWAHO, WO KOXHOMo pasy,
KONWU TpannaeTbest novaTok 3miHu xoay abo pesepca 3MiHW xody, kanibpyBaHHsa He B 3MO3i BiAnNoBi-
[aTv Ha U0 Bapialilo, OKW He MUHe nopora. Lle TNoBo 3akiH4yeTbCA HEBIAMNOBIAHUMM PIBHUMU MiCLA-
MU, B AKWX mae ByTn GeanepepBHUA BUTHYTWRA cnij.

ricTepesnc cnoHykae eBONbBEHTHWW cnifg A Ha pucyHky C.5 6yTW LOCWUTb PIBHWUM, OCKIITbKN
hakTMyHe BigXWUITEHHs CTapaHHO BMIOTOBMIEHOro Kanibpa Hikonyn He nepesuLlye Nopir 3Ha4MMOoCTi Ka-
nibpyBaHHs. Lle MoxHa HenpaBunbHO 3PO3YMITH AK O3HAKY Yy[0BOro oyHKUiloBaHHs npunaay. Ane ans
NPOHUKNMBOro cnocTepirada abcomoTHO PIBHUM Crid O3Ha4Yae sHayHWIA ricTepesnc npunagy nepesipsaHHs.

C.4.2.5 Haxun i eapiauis copmu

i pBa Baxnwei Tunu Bapiauiin npunaay nepesipsHHA eBONbBEHTHOro npodinio 3asHa4yeHo
B ISO/TR 10064-1. lHchopmauia, Lo Mae BiAHOWEHHA [0 Haxwuny i Bapiauii popmn, He gonyyeHa B uen
NYHKT TOMY, O €BOMNbBEHTHWIA Kanibp BBaXawTb KpawyMm eTanioHOM ANS KOHTPOMOBAHHSA LbOTro TUMY
Bapiauii. MNpoTte Byab-AkMi Haxun abo Bapiauis @opmn y BUNpoBHUX cnigax BnaveaTtuMe Ha BMNPOOHI
cniav HeeBOMbBEHTHUX KanibpiB y ayxe nofdidbHiin dopmi. Tomy noTpibHo, Wob ui TMNKn Bapiallih KOHTPOrb-
HO-BUMipHOro npunaay Oynu nignopsakoBaHi KOHTPONIOBaHHIO Nig Yac nepesBipsAHHA €BOJNIbBEHTHOrO
kanibpa nepefn no4yaTkoM MepeBipsSHHA HEEBOMbBEHTHOTO Kanidbpa, onucardoro B C.3.
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Kpankosi kpusi 306paxaloTs TEOPETUYHI 3HAUYEHHS,

losHaku:

Fa — 0,05 mm/nogin;

A — eBONlbBEHTHUIA kanibp;
B — ponwukosui xanibp;

C — nnockui kanibp.

PucyHok C.5 — TlicTtepesuc

C.5 Po3paxyHKku nnocknux (Topuesux kaniopie)

PospaxyHku nepenbavaioTs NOPIBHAHHA NEpPeTuHIB NNockoro kanibpa # esonsBeHTHOrO Kanibpa
3i CNinNbHOKW niHiew 3a4enneHHs 3a BubpaHnx kyTiB obkaTty. [ToyaTkoBe NONOXEHHS ANA HYNs rpagycis
obkaTy 060X eBONBbBEHTHOIO i NSIOCKOro Kanibpis BUSHaYaeTLCA MiCLIEM NepeTUHy 3 NiHIEo 3a4ensienHa
B TX TOuLUi 4OTWMKY 3 OCHOBHWUM Komnom. [ns kyTa obkaTy € fOBXWHA, po3paxosaHa Bifi TOMKU JOTUKY
3 OCHOBHWM KONOM A0 €BONbBEHTW, BiANOBIAHO A0 MNownHW, AnB. pucyHok C.6. ToTpibHo 3pobuTu
NONpaBKy, OCKINbKM TOYKa KOHTaKTy CHEpPUYHOTO HaKOHEYHUKa € 3BUYaNHO He Ha Tih camiin niHil
poTuky. Lis nonpaeka npsaMye A0 Hyns ANA HaKOHEYHWKA gasadva pisueBoro tuny.

C.5.1 Po3paxyHKU niocKozao Kasibpa

3apaHi gai:
N, — papjiyc OCHOBHOro Kona,
I, — pajlyc HakoHe4YHuKa faBsava,
L, — BiACTaHb Bif LeHTpa OCHOBHOIO KOfla [O MIOWNHMU,
€ — KyT obkaty;
Ape — TEOPETUYHO BUMIPSHUN BiAXWUN MK NMNOWKWHOK | EBOSILBEHTOH.
A, =arcsin L
z = r (C.1)
T
Li:rba(ﬁ) (C2)
Y:360-180-s~(90~Az) (C.3)
y=90-(e-A,) (C.4)
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B=e—-A,

- L
L, = tanB(rb + sinBj

L tanf Lo
=r tanp+
poib cosp
Ap, =Ly —L+|| |-
& p ' cosp s

ofomtnrs (o

(C.5)

(C.6)

(C.7)

(C8)

(C.9)

PigHsHHsa (C.9) onncye TEOPETMYHY KPWUBY BiAXWMY MiX NMOWMHOK | (POPMOIO €BOMbBEHTH.

1 2 3

lo3Haku

1 — eBONbBEHTHA KPUBA,

2 — OCHOBHA A0TWYHA NOWUHAE,
3 — KynbxkoBWA gasau,

4 — OCHOBHE KOno

Pucynok C.6 — BusHaueHHs kyTa obkaty
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C.5.2 MNpuxnad nnockozo kanibpa

Mpuknag pospaxyHKy NMockoro kanibpa rpyHTYETLCS Ha TUNOBOMY OCHOBHOMY Koni 115 mm.
Tunogi 3aaaHi gaxi:

dp =115 MM — JaiaMeTp OCHOBHOIO Kona,

r, =dy/2 = 57,5 mm — pagiyc OCHGBHOro Kona,

ds =1 MM — AiamMeTp HakoHeYHuka ChepuyHOro gaeava;

r, =dy/2 = 0,5 mm — pagiyc HakoHeuyHnka chepuyHoro gasada,

L,=9,233 MM — 3MilLleHHS NMOoWMWKHY Bif OCbOBOT MiHIT,
PospaxyHok:
A, = arcsin L
Iy
A, =9,2403°
€° 0,0 0,5 9,2403 10,0 13,0
AP, MKM 0,0066 -0,0212 - 10,0401 - 10,0392 -0,0137
[na wyna gaesava pisuesoro Tuny Mn maemo r, = 0,0:
€° 0,0 0,5 9,2403 10,0 13,0
Ap,, MKM 0,0000 - 0,0226 —0,0401 —0,0393 —0,0148
&b
0,04 -
0,03
0,02 -
- | | } 1 | ——
4 6 8 10 12 14 €

PucyHok C.7 — [padhik nnockoro xanibpa ana ry =0,0ir, = 0,5

C.6 Po3paxyHKn TUMOBOro ponukoBoro abo KynbKoBOTO Kanibpie

MpoekTyBaHHS pajianbHO| YCTAHOBKY posinka abo KyMnbku HEe € YaCTUHOK MeTOANKN KanibpyBaHHA
BUMiptoBaNbLHOTO Npunagy 3ybuactux nepegad. Lle napameTp pasoM 3 OCHOBHUM AiameTpoMm i gia-
METPOM POMMKA/KYMbKW BU3HA4YAE reoOMeTpit0 LUboro TUNY HeeBONbBEHTHOro Kanibpa i mae OyTv Bigo-
MM Ta cepTudikoBaHnM i3 kanibpysaHHA kanibpa.
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Ana panoro saepanHa pagiyc ponvka abo kynbku r,, pagiyc HakoHevHuKa wyna r, i pagiyc
OCHOBHOIO Kona r, € MPOCTE B3aEMOBIAHOLLIEHHS, W00 BU3HaYUTH nosunuiveunin pagiyc C, wob yreoputu
Maixxe piBHy BUCOTY nika BMXigHOT kpusol y hopMi cnuHu Bepbnioaa, ams. pucyHok C.8.

dopmyna Taka:

C =0,994r, +0,038(r, +1,). (C.10)

®opmyna (C.10) gae NpUAHATHI pesynbTaTu, Konmu ry/ro € mix 2,5 ta 5,5. Kyt obkaty ansa sumi-
PIOBAHHS B 4aHOMY BUMAAKY € AOCTATHLO LWUMPOKO NOB’A3aHUIN 3 (haKTUYHOK nepesipkor gopmu 3yda.
[wns. pucyHok C.9.

=4
s
80 “
60 " N
40
20
y N\ -
-+— v \ g

- 40 /
ol ] \
- 100 / \
—120/ \

-10 -5 0 5 10 15 20 25 30 35 40

lMosHaku:

& — nik A icHye npu HyneoBomy abo Bia'emHOMYy KyTi obkary, 6nvu3bko Toukn A | 3a3Hae CuiibHOro
BMNWBY pajiyca HakoHeYHuKa uiyna.

® — nik B icHye Ha AinAxUi 4OKATHOrO KyTa 06KaTy | 3a3H@E CUNLHOTO BNAMBY Bif 3HAYEHHA yCTa-
HOBKM OCHOBHOro kona.

Pucynok C.8 — BuxigHa kpusa ponukosoro abo KynbKoBoro
€TanoHHOTO 3pa3ka 3 BMMIPIOBANLHOrO npunaay
3ybyacTtnx nepegay

C.6.1 BusHayeHH meopemuyHoi Kpuegoi dnsa KynbKoeo2o dagaya
C.6.1.1 ObyucnieHHa HakoHe4YHuKa 0agaya KylbKogoao murty
3apnaHi gaHi:

r, — pagiyc OCHOBHOrO Kona;

r. — pagiyc ponuka abo Kynbku,

rp — pajiyc HakoHe4Huka uyna;

C — mixocboBa BiACTaHb ponuka abo KynbKu;

£ — KyT obkaTy.
Mpumitka. Kyt B rpagycax.

(C.11)

2+C?-r?
2r,C

T= arCCOS|:
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B=g-1 (C.12)
2 2
T= (rc+rp) —(Ccosp-r,)” +Csin (C 13)
8, =T —| rpe| —
p =1 71"t 180 +rp (C 14)
e 6p — piSHMLLﬂ ponuka abo KyJbKKU BiJ €BOSIbBEHTH 33 BUKOPUCTaHHA KyNbKOBOIo gasavda.
l X
)
P T
¢
P, M
A J
B ///.«*"(‘
e
//
- C
e
/
A
€
B
<
%
O
f1o3Haku
1 — NIHIA 334eNNEHHS, X — BICb OpPAMHAT KOHTPONbHOro obnagHaHHA
2 — UeHTP HAaKOHEeYHWKa Wyna KOHTAKTHOro syfuacToro koneca,
xona, fp — PaAIyC HakoHeuYHuKa wyna,
3 — UEeHTP HaKOHEYHUKA LyNna KOHTaKTHOI B — TOuKa KOHTaKTy HakoHeuHuKa wyna
€BOSIbBEHTH, 3 eBONbBEHTOI0 KPMUBOK eTanoHa,
O — UEeHTP OCHOBHOro kKona P, — UeHTp HakoHe4HuKa wWyna, Konu wyn
(ueHTp obepTaHnHa), nepebyBae Ha eBONbBEHT!,
M — uyeHTp ponuka abo kynbku, P, — UEHTP HaKoOHeYHMKa wyna, Konu wyn
ro — paalyc ponuka abo Kynbkn, nepebyBae Ha xon,
C -— BIaCTaHb MK O t M, T — BlgCTaHb BIA TOYKM Py A0 ocl X,
I, — pajlyc OCHOBHOFO Kona, g — Kyt obkaTy,
A — TO4YKa nepeTuUHYy OCHOBHOrO Kona T — KyT < AOM,
3 OKPYXHICTIO ponuka abo Kynbku, B — kyT < MOX,

| — eBONbBEHTA BIZ TOYKM A, 8, —— BIAXNN KPYroBot GOPMK BIA EBONLBEHTK
¢ — Bicb 814 novatky O yepes TodKy A,

PucyHok C.9 — Biaxun kpyrogoi dopmu Bif €BonbBeHTH (e > 0)
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68

C.6.1.2 [lpuknad 3 HaKOHeYHUKOM 0asaya KyNbKogoeo muny

Ons

dp =

25 Mm

10 mm

1 MM

25,303 6 mm

10°

arcco{252 +25,303 6° —102} =22,922 472°
2(25)(25,303 6)

10° -1 =12,922 472°

J(1041)? = (25,303 6cosp—25)° +25,303 6sinp = 5,336 124 mu

5,336 124{25(10)(%}1} - 0,027 199 MM

C.6.2 Mpuknad 3 HakoOHeYHUKoM daeaya pizyeeo20 mury
Konn BUKOPUCTOBYIOTb €BOINTbBEHTHUI KOHTPONBLHO-BUMIpIOBaNbHWIA Npunag 3 HakoHe4YHWKoMm aa-
Baya pi3yeBoro TUny, pagiyc KynbKn r, NOTPIGHO BCTAHOBUTU HynboBuM Yy hopmynax y C.6.1.

Onsa
I'v
e =

rp =

O
i

~ ™ Ll 32}
1] | It 1

Sp

= 10°

25 mm

10 Mm

0

25,303 6 mm
2 2 402

arccos 257 +253036° -10 =22 922 472°
2(25)(25,303 6)

= 10° -1 =12,922 472°

J(10)? - (25,303 Bcos ~25)° +25,303 6sinp = 4,335 606 mu

4,335 606—{25(10)(&” =-0,027 717 mm

Ha pucyHky C.10 nokasaHo pi3Hi BUMIpU 3 KyNbKOBMM abo pisLeBrUM HakOHEeYHNKoM. BepxHa KpuBa
€ pesynbTaTHUM BIAXWUIIEHHAM ANs pajiyca HakoHe4YHUKa aasada r, = 1 MM, HWKHS — Ans pisyeBoro
Tany 3 1, = 0.
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0,08 |~
0,06 -

0,04 |-

Pucynok C.10 — Pi3Hi BuMipu 3 KynbkoBum abo pi3uesnM HaKOHEYHNKOM

C.6.3 Bnnueu cucmemMamu4yHUXx NMOMUJI0OK
Baarani, HEMOXNNBO BCTAaHOBUTK €TANOHHWI 3pas3ok 6€3 NOMUIOK MOHTYBAHHSA Ha& KOHTPOSIbHOMY
obnanHanHi 3ybyactoro koneca, wo 6yge kanibpyesatncsa. MNpoTe MU MOXEMO OBYUCNUTY BNNUB NO-
MUMOK MOHTYBAHHS, KW BORN MaKTh Ha pe3ynsTaTl BUMIPIOBaHHSA.
[MpynycTUMO, WO eTasioOHHWIA 3pa30oK BCTAHOBMEHWIA 3 AEAKUMN NOMUMKaMWN YCTAHOBKU 3 efleMeH-
Tamu (gme. pucytok C.11):
€p — BENMUNHA 3MILLEeHHA No3unuil Wyna Big NiHil 3a4enneHHs;
€. — BEJINYNHA 3MiLLEeHHs UeHTpa eTanoHHOro 3paska Bif ueHTpa obepTaHHA KOHTPOMbHOFO
oBbnapHaHnHAa 3ybuyacTtoro koneca, ujo byae kanibpysarucs;
a. — KyT 3MILLEHHS LIeHTpa eTafioHHOro 3paska Bif LUeHTpa ofepTaHHs KOHTPOMbHOro obnagHaHHs
3yByacToro koneca, wo Byane kanibpysatucs.
Po3spaxyHk1 nokasyloTb, AK Li BAAMBKA MOXHa BpaxyBaTu Afs BU3HAYEHHS &, TOOTO TeopeTny-
HO BMMIpPSAHOIO Pi3HMUE MK €BOMLBEHTON | KOMOM.
Ha pucyHky C.11 nokasaHo BNIMB NOMWUITOK MOHTYBaHHA Ha pesynbratu. BiH MoxXe AaTn KopucTy-
Bauvy Aeski pekomeHgauii npo f4onycTUMi NOMWIKW MOHTYBaHHA Mif Yac BUKOPUCTOBYBAHHA PONUKO-
Boro abo KynbkOBOro eTanoHHOro 3paska.
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3B .
8

dp 1o S

[NoaHaku

1 — UEHTp HakOoHeYHWKa Wyna nig Yac KOHTakKTyBaHHR Kona,

2 — LEeHTp HaKkoHeYHuKa wyna nij 4ac KOHTaKTyBaHH#
€BONbLBEHTH,

3 — LEeHTPp OCHOBHOIO Kona LeHTpanbHOo! OCI POSIUKOBOro

abo KynbKOBOro eTasioHHOro 3paska,

O’ — ueHTpanbHa BICb poSINKOBOro abo KynbKOBOIro
eTanoHHOro 3paska,

€. — EKCUEHTPUYHICTb LEeHTpa eTanoHHOTo 3paska
BIA ocl obepTaHHA,

a, — Kyt < MOO’,

Ly — nIHIA 3a4enneHHs 4na esoneBeHTw | 3a kyTa obkaty €,
Ly — NIHIA napanenbHa Ao L, AKa MICTUTh LUEHTP HaKoHevHukKa
wyna Py,

o
3
€, — BlacTaHb MiX Ly 1 Ly (AofatHa, kon fiHiA L,
MICTUTbCH 3 Goky oci O),
a — KyT Mix muieio BM 1 Ly (a, OyAe Big eMHum

Ha pUCYHKY 5),

HN — niHis nepeTuHy nepneHaukynspa yepes M
A0 niHIA Ly Ly,

o — KYT 3a4enneHHs B Toudyl B,

a; — KyT < BOM

— aoBxuHa BO,

— RBOBXKWHa BM,

— KyT < BOM

— BIACTaHe MN,

— BIACTaHb PbN

— BlACTaHp BH

QT < O »
It

Pucynok C.11 — Biaxun kpyrosoi yopmn BIF €BONbBEHTH
AN cucTemartuyHux nomunok (e > 0)
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BxigHi aani dymkuil 8

[ = [[ w0 [J[Ceo]] e [

\
To
L ]

aq, I, S. @y, @

BuxiaHI AaH! BUMIPIOBaNbHOIO NpuNaay €BOMbBEHTHOrO 3y6~4aCToro Koneca

Pucyrok C.12 — Cxema nocnigoeHocTi onepauii
nig Yac obuncnenHs sigxuny 8, kona
Bif €BOMLBEHTH

r, =6, COSa + /62 cos? a, +C? — &2 (C.15)
2., ,2_,2
415 =18
= arccos| >—2—%
T ( 2, ] (C.16)
o =arctane (C.A7)
ag=T~g+0 (C.18)
b
r= (C.19)
cosa
s:\/72+r02—2rr0cosag (C.20)
b= 2rs (C.21)
T
ap —"2"'C+€—ab (C22)
v =ssina, +¢, (C.23)
p= (rp+rc)2+v2 (C.24)
q = scosag (C.25)
S, =p-q-1, (C.26)
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o6 3HalmTh nikoBe 3HaveHHs B mo3uuii A i T.n., ous. pucyHok C.13.

MouaTok

i

gs — €.g. = — 10°
g, —e.g. = 10°

.
29

| - o

3HauT Makcumym 3, Ha AinaHui
(g5, €e), BUKOPUCTOBYIOUM ChyHKUIlC B[ ]

[TikoBe

3Ha4YeHHs A

®yHkuiero 8, ] € Habip dopmyn Big C 15 go C 26

IHTEepBan 3HayeHb ANA 06UYNCNEHHA €5 | €, MAE BYTV BU3HAYEHUIA NICNSA nepeBIpAHHS KpuBOl y opmi cnniu sBepbniaa,

Y BUNAZKY HeBAa4y AOCHIAXKEHHS MIKOBOro 3Ha4eHHA.

losHaku-
a— nik A;

®— nik B,
c

-— 3anajwuHa.

PucyHok C.13 — OBuyucneHHa nikis i 3anaguHun kpuneoi
y copMi cnunu Bepbnoga

Tabnuus C.1 — Lindposun npuknay sHaqeHb 3, (Mm)

L |

ro (M) 43,75 43,75 43,75 43,75 43,75
re (MM) 12,7 12,7 12,7 12,7 12,7
C (mm) 44 44 44 44 44
e (rpagycw) o (MM) 0 0,5 0,5 05 0,5
e, (MM) 0 0 0,01 0,01 0,01
e (Mm) 0 0 0 0,01 0,01
a. (°) 0 0 0 0 90
-10 -0,187404 —0,155430 -0,151880 —0,151445 -0,151880
-9 -0,141376 —0,114496 —-0,111248 -0,110920 -0,111248
-8 —-0,103903 —0,081430 —-0,078465 - 0,078228 —0,078465
-7 ~0,073882 —-0,055214 —-0,052517 - 0,052358 - 0,052517
-6 - 0,050324 —0,034932 —0,032487 —0,032393 —0,032487
-5 —-0,032335 - 0,019752 —-0,017544 -0,017503 —0,017544
-4 -0,019104 —0,008918 - 0,006934 —0,006934 - 0,006934
-2 —0,004037 0,002401 0,003976 0,003926 0,003976
-1 —0,000924 0,004084 0,005472 0,005413 0,005472
0 0,000000 0,003826 0,005037 0,004981 0,005037
1 —0,000765 0,002096 0,003143 0,003098 0,003143
2 —0,002766 —0,000681 0,000211 0,000489 0,000211
3 —0,005596 - 0,004126 —0,003377 - 0,003366 - 0,003377
4 - 0,008896 - 0,007899 —0,007283 - 0,007230 —0,007283

72




Kineub Tabnuui C.1

AOCTY ISO/TR 10064-5:2007

o (MM) 43,75 43,75 43,75 43,75 43,75
re (Mm) 12,7 12,7 12,7 12,7 12,7
C (Mm) 44 44 44 44 44
€ (rpagych) rp (MM) 0 0,5 0,5 0,5 0,5
8, (MM) 0 0 0,01 0,01 0,01
. (Mm) 0 0 0 0,01 0,01
a. () 0 0 0 0 90
5 —-0,012345 —0,011704 -0,011212 -0,011106 -0,011212
6 - 0,015670 - 0,015287 —0,014907 - 0,014738 —-0,014907
7 —-0,018636 -~ 0,018430 —-0,018152 -0,017911 - 0,018152
8 —0,021051 —0,020958 ~0,020773 —0,020448 —0,020773
9 —-0,022765 —0,022736 —0,022633 —-0,022215 —-0,022633
10 —0,023669 - 0,023666 - 0,023635 -0,023113 —0,023635
1" - 0,023694 —0,023692 -0,023724 -0,023088 —0,023724
12 -0,022815 —-0,022799 —-0,022882 -0,022123 —0,022883
13 —-0,021048 -0,021010 —-0,021136 - 0,020242 -0,021136
14 —0,018452 - 0,018390 —0,018548 -0,017511 —0,018548
15 -0,015125 —-0,015045 -0,015224 —-0,014033 -0,015224
16 -0,011212 —0,011121 -0,011312 —0,009957 -0,011312
17 —0,006897 - 0,006805 —0,006997 —0,005468 —0,006997
18 ~ 0,002409 —0,002325 —0,002509 0,000796 - 0,002509
19 0,001982 0,002049 0,001884 0,003789 0,001884
20 0,005963 0,006008 0,005872 0,007980 0,005872
21 0,009179 0,009201 0,000105 0,011423 0,009104
22 0,011233 0,011238 0,011191 0,013730 0,011191
23 0,011688 0,011688 0,011700 0,014468 0,011700
24 0,010062 0,010081 0,010162 0,013168 0,010162
25 0,005836 0,005907 0,006068 0,009318 0,006068
26 —0,001551 —0,001382 —-0,001132 0,002372 - 0,001132
27 -0,012700 —0,012374 —-0,012024 —0,008259 -0,012024
28 —0,028254 -0,027694 -0,027234 —0,023202 —0,027234
29 - 0,048892 - 0,048006 -0,047426 - 0,043119 -0,047426
30 —0,075338 -0,074013 - 0,073302 - 0,068714 - 0,073303
31 —-0,108353 —0,106456 —0,105604 -0,100727 —0,105605
32 -0,148740 —-0,146114 -0,145112 —0,139941 -0,145112
33 -0,197345 -0,193810 —-0,192645 -0,187174 —0,192646
34 ~0,255057 —-0,250404 -0,249067 —0,243290 —0,249067
35 -0,322812 -0,316801 -0,315280 -0,309192 —-0,315281
36 - 0,401593 - 0,393952 -0,392236 - 0,385831 -0,392237
37 - 0,492437 —0,482856 —0,480932 —0,474205 - 0,480933
38 —0,596434 - 0,584562 —-0,582418 —0,575364 —0,5682419
39 - 0,714739 —-0,700179 —0,697801 - 0,690415 —-0,697802
40 - 0,848576 -0,830876 —0.828251 - 0,820526 -0,828252
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