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Npeaucnosune

EBpasninckun coBeT no craHgapTtudaumu, metporniorum un ceptudmkauumn (EACC)
npencraesnset cobon perMoHanbHoe OObeAMHEHME HauMOHambHbIX OpPraHoB Mo
cTaHgapTusauumn rocygapcTts, Bxoaswmx B CoapyxectBo Hesasucumblx ocypgapcts. B
AanbHenwem  BO3MOXHO BceTynneHne B EACC  HauMOHanbHbIX  OpraHoB Mo
cTaHgapTu3auumn gpyrmx rocynapcrs.

Llenn, OCHOBHble MPUHUMUNBI W OCHOBHOM MOPSiAOK NpoBedeHus paboT no
MeXrocyaapcTBEHHOM cTaHgapTusaumm yCTaHOBIEHbI roCT 1.0-2015
«MexrocygapctBeHHas cuctema ctaHgaptusaumm. OcHoBHble nosioxenuna» n NOCT 1.2—
2015 «MexrocynapcTBeHHast cuctema cTaHgapTusaumu. CtangapThl
MEXrocyaapCTBEHHbIE, nMpaBuMna W peKkoMeHgaumm No  MEeXrocyaapCTBEHHOM

CTaHOapTu3auunn. I'Ipanma paspa60TK|/|, NPUHATUA, 0BHOBMEHUS U OTMEHbI»
CBepeHusa o cTaHAapTe

1 NOArOTOBIJIEH My6nnyHbIM akuMOHEPHbBIM 0BLLECTBOM « QKCNEPUMEHTANbHbIN
Hay4YHO-UCCNenoBaTENbCKUN MHCTUTYT MeTannopexywmx ctaHko» (MAO «OHUMC») n
depepanbHbiM [OCyaapCTBEHHBIM YHUTAPHBIM NpeanpusateMm «Poccuicknin  HayvHo-
TEXHUYECKUN LEeHTP uHpOopMauMm no CcraHgapTMsauun, MeTpPOsiorMn U - oueHke
cootBetcTBUAY (PIYIN «CtaHpapTUHOPM») Ha OCHOBE OdMUMANbLHOrO nepesoda Ha
PYCCKMAN A3bIK aHIMOA3bIMHOW BEPCUMM yKa3aHHOro B NyHKTe 4 cTaHgapTta, KOTopbiv
BbInonHeH Py «CtangaptmHdopm»

2 BHECEH ®epgeparnbHbiM areHTCTBOM MO TEXHUYECKOMY pPEryriMupoBaHuMio u
MeTpOonornu

3 MPUHAT EBpasuinickum coBeToOM MO CcTaHgapTusaumm, MeTPosiormn wu
cepTmdukaumm (NPOToKonN oT Ne )

3a npuHATUE NPOorosiocoBanu:
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KpaTkoe HaumeHoBaHwue Kog cTpaHsbl CokpalleHHoe HauMeHoBaHue
ctpaHbl no MK (ISO 3166) no MK (1ISO HaLMOHanbHOro opraHa no
004-97 3166) 004-97 cTaHgapTusauunm

AzepbangxaH AZ A3scTtanpapT
ApmeHus AM MwuHakoHoMUKM Pecnybnnkmn ApmeHns
Benapycb BY "occtangapT Pecnybnukn benapycb
py3na GE 'pyscTaHgapT
KasaxcTaH KZ Focctangapt Pecnybnukn KasaxcrtaH
Knprunaus KG KblprelactaHgapT
Monposa MD MonpgosacTtaHaapT
Poccusa RU Pocctangapt
TamKnKncTaH TJ TapkukcTaHgapT
TypkMeHucTaH ™ Mnasroccnyxba « TypkMeHcTaHgapTnapbi»
Y3beknctaH uz Y3ctaHgapT
YKpaunHa UA MwuH3akoHOMPpPasBUTUA YKpauHbl

4 HacToawumn ctaHgapT ngeHtTuyeH mexagyHapogHomy ctaHgapty ISO 230-11:2018
«Hopmbl 1 npaBunia ucnbiTaHUA MeTannopexyLwmnx crtaHkos. Yactb 11. smeputeneHble
npnbopbl ANA MPOBEPKM FreOMETPUYECKON TOYHOCTU MeTannopexylimx crtaHkoB» (Test
code for machine tools — Part 11: Measuring instruments suitable for machine tool
geometry tests, IDT).

MexayHapoaHbii  cTaHgapT  paspabotaH  TeXHMYECKMM  KOMUTETOM MO
crangaptmsaumm ISO/TC 39 «CtaHkuy, lNogkomutetom SC 2 «YCnoBust UCMNbITAHUN

MeTanopexyLwmnx CTaHKOB»

5 BBEJEH BIEPBbIE
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UHopmayuss o esedeHuu 8 Oelicmeue (npekpaweHuu Oelcmeusi) Hacmosiueao
cmaHdapma U U3MEeHEeHUU K HeMy Ha meppumopuu yKa3aHHbIX ebiwe e2ocydapcme
nybnukyemcsi 8 ykasamesisix HauyuoHarlbHbIX cmaHdapmos, u3dasaembiX 8 3mux
eocydapcmeax, a makxe 8 cemu WVHmepHem Ha calimax cooOmeemcmesyuux
HayuoHarsibHbIX opa2aHo8 1o cmaHlapmu3sayuu.

B cnyyae nepecmompa, U3MEHEHUSI Unu OmMeHbl Hacmosiujeeo cmaHdapma
coomeemcmeyrowasi UHgopmauyus bydem ornybnukogaHa Ha oghuyuanbHOM UHMepHem-
catime MexaocydapcmeeHHo20 coeema [0 cmaHOapmu3ayuu, Memposioauu U

cepmucgpukayuu 8 kamasnoee «MexaocydapcmeeHHble cmaHOapmbl»

© CraHgaptmHdopm, odhopmneHme 202

WckntountenbHoe npaeo odumumanbHoro onybrivkoBaHUs HacTosiLero craHgapta Ha
TEPPUTOPUN  YKa3aHHbIX BbIlIE FOCYAAPCTB MPUHAONEXUT HauMOHamnbHbIM OpraHam Mo

CTaHAapTM3aLMmM 3TUX rocy4apcTs
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BBeneHue

Llenbto HacTodwero craHgapta SBNSeTCa npedocTaBneHne Hanbonee nosiHONW
WHpopmauun no npubopam, WHCTPYMEHTY W  cneumanbHOMy 06OpyAOBaHUIoO,
NPUMEHSAEMbIM B HacTosiLee BPeEMS MPU FreOMETPUYECKUX MCMbITAHUAX CTaHKOB, Kak
ykasaHo B cepumn ISO 230 (kpome ISO 230-5 n ISO/TR 230-8), n B ocobbix cTaHAapTax
ISO/TC 39/SC 2, «YcrnoBusi UCMNbITaHUN METaNIoPEXyLMX CTaHKOBY.

OCHOBHbIE YacTK HacTosLero ctaHgapTa 6binn nepeHeceHbl n3 1ISO 230-1: 1996,
MpunoxeHne A, koTopasa 6onbwe He 4vactb ISO 230-1. HepgaBHO paspaboTaHHble
namepuTenbHble NPUBOopPbI, TakMe Kak cneumarnbHble namepuTenbHble npubopbl B N. 12,
6o gobaBneHbl K HacTodAweMy CcTaHdapTy, a Takke chneumanbHble npumepsl
npumMmeHeHna B pasgene 13.

B HacToALeM cTaHgapTe peanu3oBaHa KOHLenums n3mepeHus
HeonpeaeneHHocTn. dakTopbl HeonpeaeneHHOCTU AN M3MepUTENbHbIX NpubopoB M
npouenyp namepeHnsa nepeymcnensl B MNpunoxenmm D ons noBbiWEHUs OCTOBEPHOCTU
pe3ynbTaTtoB uUcnbiTaHn. Kpome Toro, B lNMpunoxeHnn A paccmaTpuBaloTCca YCTPOUCTBA
Ans  npoBepku npubopoB, nNpUMeEHsieMblX B wucnbiTaHui, a B [lpunoxeHun C
paccMmaTpuBaloTCs BIIMSAHUSA BCMOMOraTeflbHbIX CUCTEM.

HononHutenbHaa wHgopmauma gns cywectsyrowmnx SO M HauMOHanbHbIX
CTaHAapTOB ANs U3MepuTenbHOro obopynoBaHuna BkrtoyeHa B NpunoxeHve B.

Hactoawwmn ctaHgapt n 1SO 230-1: 2012 BMecTe oxBaTblBalOT BCE COLepKaHWe

ISO 230-1: 1996 ¢ 0OHOBMNEHHBLIMU MHCTPYMEHTAMN N KOHLUENUUSMN.


https://translate.googleusercontent.com/translate_f
https://translate.googleusercontent.com/translate_f
https://translate.googleusercontent.com/translate_f
https://translate.googleusercontent.com/translate_f
https://translate.googleusercontent.com/translate_f
https://translate.googleusercontent.com/translate_f
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MEXITOCYOAPCTBEHHBIUW CTAHOAPT

Hopmbl 1 npaBuna UcNbITaHUN MeTannopexyLmx CTaHKOB
YacTtb 11
N3meputenbHble MIHCTPYMEHTbI, MPUMEHSIEMbIE NMPU reoOMeTPUYeCKUX
UCMbITaHUAX CTaHKOB
Test code for machine tools -- Part 11: Measuring instruments suitable for machine

tool geometry tests

[Oarta BBegeHus — 202 - -

1 O6nacTtb NnpMMeHeHUnA

Llenbto gaHHoOro craHgapta SBNSeTcs AOKYMEHTUPOBaHME XapaKTepPUCTUK TOYHbIX
N3MepUTENbHLIX NPUOOPOB ANA TeCcTUPOBaHUS reOMEeTPUYEeCKOM TOYHOCTU CTaHKOB,
paboTatoLmx Kak 6e3 Harpysku, Tak U B KBA3UCTaTUYECKUX YCITOBUSX.

Mpn HeobxoOUMOCTU [OernaeTcsl CCblfika Ha COOTBETCTBYHOLUME MeXAyHapoLHble
cTaHgapThbl.

HacTtoawun ctaHgapT He pacnpocTpaHSeTCa Ha U3MepuTenbHble YCTPONCTBa AJs
9KCNnslyaTauuoHHbIX UCNbITaHUK cTaHkoB [Bubpaumm - no ISO/TR 230-8, wym — no ISO
230-5, ckonb3guiee OBMKEHNE KOMMOHEHTOB U T. A.], UHCTPYMEHTbI AN1S NPOBEPKN APYrnX
XapaKTepPUCTUK CTaHKOB (CKOpPOCTb, Nojada, TemnepaTtypa), a Takke Wu3MmepuTesnbHble
npunbopbl ANS NPOBEPKM reomMeTpun aeTtanu (pasmep, dopma n . g.).

HacTtoawun ctaHgapT MMeeTt CTPYKTYpy B BUAe cnvcka And NpOCTOThbl Moucka U
NOEeHTUMKALNN KaXXOOW NHCTPYMEHTaNbHOM XapakTepUCTUKN.

NCcToYHMKN HeonpeneneHHOCTM NpubOopoB U U3MEPEHUI OMUCaHbl B HACTOSILLEM

cTaHgapTe Ans 6oree TOYHbIX Npoueayp U3MepeHusl.

2 HopmaTuBHbIe CCbISTKU

B HacTosLwem CTaHOapTe HET HOPMAaTUBHbIX CCbIJTOK.

U3paHue ochmumanbHoe
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3 TepMuHbI 1 onpeaeneHus

B HacTosiweM cTaHgapTe NpUMEHEHbI cnegyowme TePMUHbI C COOTBETCTBYOLLMMU
onpeneneHnsaIMu:

3.1 kanubpoBka (calibration): Onepauus, koTopas NpuU ONpeaerieHHbIX YCOBUAX
Ha NepBOM 3Tane ycTaHaBNMBaeT COOTHOLUEHME MeXAY 3HAYEeHWAMMU C MOrpeLlHOCTAMMU
N3MepeHun, npeaycMOTPeHHbIMU CTaHdapTaMu WU3MEepPEeHUn W COOTBETCTBYIOLLMMU
MHOWKALUNSMW C COOTBETCTBYIOLLMMU MOrPELLUHOCTAMU U3MEPEHUA WU Ha BTOPOM aTane
nucrnonb3yet 3Ty WHQOPMAUUIO AN YCTAHOBMNEHUS OTHOWEHWA Ond  NnoryvYeHus

pesynbtata UsMepeHnda n3 MHOuKauun.

MpnumevyaHme 1 — KanmbpoBka MoXeT ObiTb BbIMNOMHEHA OMNepaTopoM, (YHKUMEN
KannbpoBKN, KanMOpPOBOYHOW OuarpaMmon, KannbGpoBOYHOW KPUBOW WU KanmnbpoBOYHOM
Tabnuuen. B HEKOTOPbLIX CnyyYasx OHa MOXET COCTOSTb U3 agAUTUBHOM UM MYNbTUMNIIMKATUBHOW
KOppeKunn nokasaHus ¢ COOTBETCTBYHOLLEN MOrpeLlHOCTbI0 N3MEPEHUS.

MpumevyaHne 2 — KanubpoBKy He crnegyeT nyTaTb C HACTPOWMKON W3MEPUTENbHOWN
CUCTEMbI, HacTO OLIMOOYHO Ha3bIBAOT «CaMOKaNMOPOBKOMY, HN C MPOBEPKON KannbpoBKu.

MpumeyvyaHme 3 — YacTo TONbKO MEpPBLIN Llar B NPUBEAEHHOM Bbille onpeaeneHumn

BOCIMPUHMUMaAETCA KakK Kasl I/I6pOBKa.

3.2 guana3oH u3MepeHusi (measuring range): Habop 3HayeHWn K3MepsieMbIX
BENMUYMH, ONA KOTOPbIX MOrPewHoOCTb u3mMeputenbHoro npubopa [dormkHa nexatb B

3aJaHHbIX Npeaenax.

M pnmevyaHune — nOFpeLLIHOCTb onpegendeTca OTHOCUTESIbHO CTaHAapTHONroO UCTUHHOIO

3Ha4YeHUA.

3.3 TouYHocTb (accuracy): bnusoctb COOTBETCTBUA MeXAy W3MEPEHHbIM

3Ha4yeHnem Berimy4nHbl U NICTUHHLIM 3HA4YEHNEM BEJTNYUNHDI V|3mep$|eM0|7| BEJTMYUHBbI.

MpumevyaHne 1 — [OHATUE «TOYHOCTb U3MEPEHUS» HEe ABNAETCH BENUYMHON U He
MMeeT YMCIIOBOro 3HaveHus. NamepeHne cuutaetcs Boree TOYHbIM, KOrga OHO [aeT MeHbLUYHO
NOrpeLHOCTb N3MepPEHUs.

MpumevyaHne 2 — TepMUH «TOYHOCTb M3MEPEHUs» He crnegyeT UCNonb3oBaTb ANA
[IOCTOBEPHOCTU U3MEPEHUS, a TEPMUH «TOYHOCTb U3MEpPEHUs» He crneayeT Mcnonb3oBaTb AnNS

«TOYHOCTU N3MEpPEeHna», 4To, 0aHaKo, CBA3aHO C obenmMmn 3TUMKN KOHLLENUUAMM.
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MpumedyaHue 3 — «TOYHOCTb W3MEpPEHUsI» WHOr4a MOHMMAETCs Kak OnmM3ocTb
COOTBETCTBMS MeXAy 3HAYEHUSIMU U3MEPSIeMON BEITMYMHBI, KOTOPblE OTHOCHATCA K U3MepsieMo

BeJIN4nHe.

3.4 nnHenHocTb (linearity): CteneHb HE3HAYUMOCTM MO OTKITOHEHUIO OT JIMHENHOWN
3aBMCUMOCTWN MeXOY BXOOHbIM CUTHANOM M BbIXOAHBbIM CUTHANOM.
3.5 noBTopsiemocTb (repeatability): To4HOCTb nM3MepeHus npu Habope ycnosui

NOBTOPAEMOCTH I/I3MepeHI/IIZ.

MpumevyaHune 1— 3TV yCnoBusi BKMOYAIOT:

- YMEeHbLUEeHne 40 MUHMMYMa Bapuauuii 3a c4eT HabnogaTens;

- Ta e npoueaypa N3MepeHus:;

- TOT )Xe HabntogaTens;

- oAnHaKoBOe M3mMepuTenbHoe obopyaoBaHue, UCMONb3yeMOe B OQNHAKOBbLIX YCITOBUSIX;

- TO XXe MEecCTO, U;

- NOBTOpPEHME B TEYEHME KOPOTKOrO Nepmuoaa BpeEMEHM.

MpnumeyvyaHune 2 —loBTOPSAEMOCTb MOXET ObITb Bblpa)KeHa KONMNUYECTBEHHO B TEPMUHAX

ANCNEepPCUOHHbIX XapaKTepUCTuk nokasaHun.

3.6 yacToTHbIN OTKNUK (frequency response): CocTosiHMe, B KOTOPOM OTHOLLUEHUE
aMnnnTyabl BbIXOOHOTO CUrHana K BXOOHOMY CUrHamy M pasHocTu a3 mexay HUMM
N3MEHSATCS Kak OYHKUNSA YacTOTbl CUHYCONOANbHOIrO BXOAHOMO CcUrHana.

3.7 nameputenbHas cuna (measuring force): Ycunue, npuknagpiBaeMoe nepom
MHAMKaTOpa UMK 3anucbiBaloLWEro yCTPOMCTBA K (PYHKLUUN n3Mepsiemoro npubopa.

3.8 pabouasa cpepa (operating environment): Atmoccepa nnu cpega, B KOTOPOW
HaxoguTcs Npubop BO BpeEMA TECTUPOBAHUS.

3.9 crtabunbHocTb (stability): CBoncTBO M3MepuTenbHoro npubopa, Gnarogaps

4yemMmy ero metporsorn4yeckme CBOMCTBA OCTATCHA NOCTOAHHbLIMU BO BpeMeEHMN.

M pnMmedyaHune — CT1abunbHOCTb MOXET ObITb onpepageneHa KoJiM4eCTBeHHO HECKOJ1IbKMMU

crnocobamu.

Mpumep 1 — C moyku 3peHuUsi NPodo/HKUMesIbHoOCMuU UHmepeasa epPeMeHu,
me4yeHue KOMmMopo20 MempoJio2u4deckKue ceolicmea U3MeHSIIomcsl MeHbue, 4YeM

3asieJIeHHas eeJiu4UHa.
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lpumep 2 - C mMOYKU 3peHUsi U3MEHeHUsi ceolicmea 3a yKa3aHHbIU

MPOMEXYMmOK epeMeHU.

3.10 koppekuma (correction): BocctaHoBneHne 3a AONYLWEHHbIN CUCTEMATUYECKNI

AeqgexT.

MpumeyvyaHune 1 - Cmotpu PykoBogcteo NCO / IEC 98-3: 2008, 3.2.3 ansa o6bsacHeHUs
«cucTemaTudeckoro agpdekra.

MpnmeyvyaHme 2 — 3Ha4YeHWd KOMMEHCAUUW MOMYT MPUHUMAaTb pasnuyHble dOpPMbl,
Takme Kak MOCTOSIHHOE CIIOXEHWE WIM YMHOXEHWE, UNN HEeCKONbKO 3Ha4YeHWW, MOMyYeHHbIX U3

Tabnuupl.

3.11 wm3mepuTenbHbIA MHCTPYMEHT (measuring instrument): YcTponcTeo,
ncnonb3lyemoe Ansi NPOBEAEHNS U3MEPEHUIN, OTAENbHO UM B COMETAHUN C OOHUM WUIK

HECKOJIbKMMWU OOMNOJTHUTESIbHBbIMU yCTpOVICTBaMM .

MpnmevaHune — MameputenbHbii NPMOOP, KOTOPLIA MOXET MCMONb30BATLCHA OTAENbBHO,

SABMNSAETCS U3MEPUTENBHON CUCTEMON.

3.12 nsmeputenbHbIn npeobpasoBartenb (measuring transducer): YCTponcTBo,
ncnonb3yemoe nNpu n3aMepeHnn, kKoTopoe obecneymBaeT BbIXOAHYIO BEMUYMHY, MMEIOLLYHO
onpeneneHHoe OTHOLIEHME K BXOOHON BENUYMHE.

3.13 mameputenbHaa cuctema (measuring system). Habop w3 ogHoro wnm
HECKOIMbKMX M3MEpPUTENbHbIX MPUMOOPOB M 4acTo OPYrMxX YCTPOWCTB, BKIo4asa moOon
peareHT W WUCTOYHMK MUTaHUS, COOpaHHbIX W MNPUHATBLIX ANA  NpegocTaBneHus
NHpopmauumn, ncnonb3yemMon Ans reHepupoBaHUS 3HAYEHUA U3MEPEHHBLIX KONMUYEeCTB B
3a[laHHbIX UHTepBanax Ans KoNM4ecTB yKa3aHHbIX BUOOB.

3.14 ceHcop (sensor): J3neMeHT W3MepUTENbHOW CUCTEMbI, Ha KOTOPbIV
HenocpeacTBEHHO BIMSIET HABMEHWE, Teno Wnu BeELLEeCTBO, Hecyllee usMmepsieMmoe

KOJIN4eCTBO.

lMpumep - u3MepumenbHasi Kamywka MJ1amuHO8020 mMepMomMempa
conpomueJsieHusi, pomop mypbuHHo20 pacxodomepa, mpybka bBypooHa
MaHoMempa, fnonJaeoK usmepumesisi ypoeHsi, ¢homoasieMeHm crneKkmpomempa,
mepmMomponHbIU XUOGKUl Kpucmarsi, Komopbil MeHssem uyeem 8 3asucumMocmu

om memnepamypabl.
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anIMe‘-IaHI/Ie - B HEKOTOPbLIX nonAax Aansd 3TOM KoHUenuun ncnornb3yeTca TepMuH

«OEeTEKTOopP».

3.15 petekTtop (detector): YCTpOMCTBO MM BELLECTBO, KOTOPOE YKa3blBaeT Ha
Hannune sBNEHWsl, Tena WM BeLWecTBa MpU MPEBbILEHNM MNOPOroBOro 3HAYEHWUs

COOTBeTCTByKHMGﬁ BEJIMYUNHDI.

lMpumep - 2anoz2eHHbIU OemeKmop yme4Ku, 1akmycoeasi bymaeza.

MpumeyaHue — B HEKOTOPbLIX NONAX TEPMUH «AETEKTOP» UCMONb3YeTCA ANs KOHLENLUum

Jatyuka.

3.16 4yBCcTBUTENbHOCTb (Sensitivity): KoadpduuMEHT M3MEHEeHUs nokasaHui
N3MEPUTENBHON CUCTEMbI W COOTBETCTBYKOLLEE W3MEHEHWE 3HaYeHus u3MepssemMon

BeJINYNHbI.

M pumeyaHue 1 — l-‘|yBCTBI/ITeJ'IbHOCTb I/13MepI/ITeJ'IbHOl7l CUCTEeMbl MOXeT 3aBuUCeTb OT
BEJTN4YNHbI M3mep;|eM0|71 BEJTNYNHBI.
M punmedvyaHwune 2 — WN3meHeHue, yynTbiBa€EMOE B 3HaAYEeHUU Msmepﬂemoﬁ BEJTNYNHbI,

OOMMKHO ObITb BonbLIMM MO CpaBHEHUIO C pa3peLlueHnem.

3.17 paspewarwas cnocobHocTb (resolution): HaumeHbllee W3MeHeHUe
N3MepsieMon BeNNYMHbI, KOTOPOEe BbI3blBAET 3aMEeTHOEe U3MEeHEeHMe B COOTBETCTBYHOLLEN

NHOMKaLUN.

MpnmevyaHune - PaspelieHne MOXeT 3aBUCETb, HaNpumep, OT Wyma (BHYTPEHHEro unm

BHeLIJHeFO) nnn TpeHnA. OTO0 Takke MOXET 3aBMCETb OT BEJTNYMHbI M3MepﬂeMOl7l BENN4YnNHbI.

3.18 wuHcTpyMmeHTanbHbin pgpend (instrumental drift): HenpepbiBHOe wnn
NoCTENeHHOEe UW3MEHEeHMe BO BpPEMEHM B MOKa3aHUAX U3-3a  WU3MEHEHWA B
METPOJSIOrM4YEeCKNX CBOMCTBaX M3MepUTENbHOro npmnbopa.

MpumeyvyaHune — NHCTpyMeHTarnbHbIN Apend He CBA3aH HU C UBMEHEHNEM N3MePAEMOMN

BENUYMHbBI, HN C N3MEHEHNEM KaKOW-nnbo I'IpVISHaHHOﬁ BeIMMYnHbl BITINAHUA.
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3.19 onTuyeckMn wusmepuTenbHbIn npubop (optical measuring instrument):
Mpnbopbl, namepsowme rsmyeckne, reomeTpmyeckme unm matepuarnbHble CBOMCTBa Ha
OCHOBE  OMTUMYECKMX MNPUHLUMMOB, TakMxX Kak ¢oToMeTpus, WHTepcdepomeTpus,

reomeTpuyeckas onTuka, ronorpadumsa nnm pedpakrometpus [14].

Mpumep — OOHOKOOPOUHamMHbIe U MHO20KOOPOUHamHbIe U3MepumesibHble
MalUuHbI, noeepxHoCmMHbIe usMepumersibHbie npu6opsil, qyucroesble
usmepumersnbHble npubopbl Ons ynpaesieHUss MawuHoU, aemoKOJIITUMamophbil,

mesiecKonbl, KOHMYPHbIe U3MepumesibHbie NPubopbI.

3.20 mMakcumanbHO AonycTtuMasi norpewHocTtb (maximum permissible error):
Ana  MeTpOnorMyeckom  XapakTepuUCTUKW  npefenibHoe  3HayeHue  MorpeLuHoCTU
METPOJSIOrMYECKON XapakTepUCTUKKN, Aonyckaemoe cneundgukaumsmm, npasunamm m T. 4.
AN AaHHOro afieMeHTa U3MepuUTernbHOro obopyaoBaHuS.

3.21 ToYHOCTb U3MepeHust (measuring precision): briM3ocTb COOTBETCTBUA MeXAY
NOKa3aHUAMMU UMM U3MEPEHHBbIMU  3HAYEHUAMM napamMeTpa, MOfyYEeHHbIMU MyTeMm
MOBTOPHbIX WM3MEPEHUN Ha TeX >Xe WM aHanorndHblx npubopax npu onpeaeneHHbIX

YCrOBUSIX.

MpnmeyvyaHume 1 — TOYHOCTb U3MEPEHUSA OBBLIYHO BbIPAXKaETCs YMCIIEHHO C MOMOLLbIO
Mep HETOYHOCTW, TaKMX KaK CTaHA4apTHOE OTKIMOHEeHWe, aucnepcus unmn KkoapduumeHT Bapmaumm
npv onpeaeneHHbIX YCIOBUSX U3MEPEHUS.

MpnumevyaHme 2 — VYKasaHHbIM YycrioBueM MoxeT ObiTb, Hanpumep, YCrosue
NMOBTOPSEMOCTN MW3MEPEHUS, YCMOBME MPOMEXYTOYHOW TOYHOCTM W3MEPEHMS WMAW  YCNoBue
BOCMPOM3BOANMOCTN namepeHus (cmotpm 1ISO 5725-1. 1994).

MpnmevyaHme 3 — TOYHOCTb M3MEPEHUS UMCMNONb3yeTcsa Ans  onpeneneHus
NMOBTOPSIEMOCTU  U3MEPEHUN, MNPOMEXYTOUYHOM  TOYHOCTU  U3MEPEHMA U U3MEPEHHON
BOCNPON3BOANMOCTMN.

MpumevyaHne 4 — WNHorga «TOYHOCTb M3MEPEHUA» OWMNBOYHO uMcnonb3yeTca Ans

00603HaYeHNsA TOYHOCTUN U3MEPEHUS.
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4. O6wme NoNoXeHus

4.1 EAMHULbI U3MepeHnn

EonHuubl ons cnegyowmx gyHKUUI:

- CMeLleHne, pacCTOsiHME U NIMHENHbIE OTKIIOHEHWS: MM UITN MKM;

- YIMbl: Fpagychbl Uy Nponopuunuy;

- YINOBOE OTKINOHEHME: MKM / M mnu ' ' (yrnoBble CeKyHAbl); a Takke

- NMHEeNnHoe cooTBeTcTBMe: MKM / H.

4.2 MNMorpewHOCTb U3MepUTeNnbLHOro npuéopa
4.2.1 O6Lwme nonoxeHus

HeTo4yHOCTb M3amMepuTenbHOro npubopa sBnsSeTcsa KOMMNOHEHTOM KOMBUHUPOBaHHON
norpewHoctn nameperHnn (JCGM 200: 2012, 4.24). HeTtoyHoCTb nNpubopa gormkHa ObiTb
AOCTAaTOMHO Marnon, 4Tobbl OUEHUTb KayecTBO cUCTEeMbl. [lOrpelHoCTb U3MepeHus,
BKMOYass HETOYHOCTb npubopa, OomkHa ydnTbiBaTbCA B cooTBeTcTBUM C ISO 14253-1
(«npaBuna NPUHATMA peLLueHM»), Korda OHa MCNonb3yeTcs ANA MNpOBEpKU KayecTBa
CUCTEMbI B COOTBETCTBUM C TEXHUYEeCKMMKU TpeboBaHuamu. OgHako, ecrnvm norpeLHoCcTb
namepeHna cocrtaensetr MeHee 10% oT npegena cneundukaummn, oOLLENPUHATON
NPOMBILLNIEHHON MPaKTUKOW SABMSIETCS BbIOOP COOTBETCTBUSA WM HECOOTBETCTBMS Ha
OCHOBE YKa3aHHOro 3Ha4YeHUs N3MepeHns.

N3meputensHoe obopyaoBaHMe He AOSMKHO MCMNOMb30BaTbCHA OO TEX NOp, NoKa OHO
He cTabunuanpyeTcsa npu TemnepaType OKpyxawwen cpegbl. TemnepaTypa w
CTabnnbHOCTb 4OMKHbI NOAAEPXKMBATLCA BO BpeMs npoueaypbl MCNbITAHUNA.

CnegyeT nposiBNATb OCTOPOXHOCTb, 4TOObI He noBpeantb obopyaoBaHue,
Bbl3BaHHOE BMOpauMsiMu, MarHUTHbIMW MOMASIMU, 3NEKTPUYECKMMIN MOMEXaMU U T.4.

Obwue akTopbl HETOYHOCTK yKasaHbl B Tabnuue 1 (cmoTpu Takke ISO 14253-2).
MpunoxeHne D onucbiBaeT OTHOLWIEHUS MeXay WHCTPYMEeHTaMM W UCTOYHUKaMu
norpewHoctn. [lpoctoe 06bsACHEHME (PaKTOPOB  MOrPELIHOCTU, CBSA3AHHbIX C
nameputenbHeiMn npubopamm K npoueaypaMmm HaCTPOWKW, OMUCAHO B CRegyloLmx

NyHKTaXx.
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Tabnunuya 1 — Cnuncok pakTopoB, BHOCALLNX NOrPELUHOCTb

1. Okpyxatowas cpega

2. 'ameputenbHoe obopyanoBaHmne

AbcontoTHasa TemnepaTtypa (4.2.2.1)

CrabunbHocTb (4.2.3.1)

TemnepaTypHbIn NPOCTPaAHCTBEHHbIN

rpagueHT (4.2.2.2)

LLkana oueHkn kayecTtBa (4.2.3.2)

PasHuua Bo BpemeHu (4.2.2.2)

KoadppuuymneHt TemnepaTypHoOro

pacwumpenus (4.2.3.3)

Bubpauusa / wym (4.2.2.3)

TennonpoBoagHoCTh (4.2.3.4)

BnaxHocTb (4.2.2.4) HeonpegeneHHoOCTb KannubpoBKK
(4.2.3.5)
3arpsasHeHue (4.2.2.5) PaspelueHune OCHOBHOM LIKanol

(aHanoroson unu umdposon) (4.2.3.6)

[aBneHuve BHewHen cpeapbl (4.2.2.6) Bpewms C MOMEHTa nocnegHewn
kannbposku (4.2.3.7)
CoctaB Bo3ayxa (4.2.2.7) YBenuyenve, aneKkTpuyeckoe nnu

MexaHudeckoe (4.2.3.8)

Pacxopg Bosayxa (4.2.2.7)

MorpelHoCcTb AnnHbI BONHbI (4.2.3.9)

Cuna tsixectu (4.2.2.8)

CtabunbHoCTb HyneBoun To4ku (4.2.3.10)

OnekTpomarHuTHas nHTepdepeHums | Uamepenme cunbl  ctabunbHoctn  /
(4.2.2.9) abcontotHasg cvna (4.2.3.11)

[aBneHune NPUTOYHOrO Bo3ayxa | ucrepesnc (4.2.3.12)

(Hanpumep, BO3AYLIHbIE MOALLMMHUKMK)

(4.2.2.10)

Tennosoe nsnyyeHuve (4.2.2.11)

Cuctema 30HOOB, paguMyC HaKOHEYHMKA,
OTKINOHEeHue dopMmbl

(4.2.3.13)

HaKOHe4YHUKa

Mpubop TEN0BOro

(4.2.2.12)

paBHOBecus

XKecTtkocTb (4.2.3.14)

JInHenHbIN KO3 PUUMEHT ANs TennoBoro pacwupenus (4.2.3.15)

TemnepaTtypHasa cTabunbHOCTb / YyBCTBUTENBHOCTD (4.2.3.16)

Mapannakcel (4.2.3.17)

Cuctema nHTEpPNoNAuMn, NOrpeLlHOCTb ANMNHbI BOSMHbI (4.2.3.18)
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lMpodormkeHue mabnuusi 1

1. Okpyxatowas cpefa 2. NameputenbHoe obopygoBaHue

PaspeleHune nHtepnonauum (4.2.3.19)

3. YcTaHoBKa U1 npoueaypa nsMepeHus 4. MporpammHoe obecrnedyeHne n pacyeThbl

KocnHyc  norpewHoctr  u  cuHyc | OkpyrneHne /  KonuyecTBeHHasi  OLEHKa

norpewuHocT (4.2.4.1) (4.2.5.1)

MpuHuun AB6e (4.2.4.2) Anroputmbl (4.2.5.2)
YyBCTBUTESTBHOCTb K  TemnepaType | Boibopka (4.2.5.3)
(4.2.4.3)

XKecTkocTb (4.2.4.4) dunbtpauusn (4.2.5.4)

XKecTtkocTb cuctembl gatumkoB (4.2.4.5) | Wcnpaenenue anroputma / CepTudmkaums
anroputma (4.2.5.5)

OnTuyeckas anepTtypa (4.2.3.6) NHTepnonauus / akctpanonauus (4.2.5.6)

B3anmopencrteme mexagy ctaHaapToM 1 HacTponkon (4.2.4.7)

Pasorpes (4.2.4.8)

KoHanumnoHupoBaHue (4.2.4.9)

KonnyectBo namepexuin (4.2.4.10)

Mopsgok namepennn (4.2.4.11)

MpopomkuTensHOCTL M3MepeHun (4.2.4.12)

BbipaBHuBaHue (4.2.4.13)

Bbibop aTanoHa - atanoH (ctaHgapT) (standard) (4.2.4.14)

Bbibop annaparta (4.2.4.15)

Crtpaterus (4.2.4.16)

®dukcunposaHue (4.2.4.17)

KonnyectBo To4ek (4.2.4.18)

MpuHUUN n ctpaterna nccnegosaHnsa (4.2.4.19)

BblpaBHMBaHWe nameputensHon cuctemsl (4.2.4.20)

O6paTHble namepeHusa (4.2.4.21)

MHorokpaTHoe pe3epBupoBaHue, pasgeneHne norpewHocTu (4.2.4.22)
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4.2.2 ®aKTopbl OKpyXatoLlieun cpeabl

4.2.2.1 KoHTponbHas TemnepaTtypa

CtaHgapTHas ycTaHoBMeHHas TemnepaTypa Ang UsMepeHnin Ha cTaHke coctaBnseT
20 °C (cmotpm ISO 1). OTKNOHeHMs OT 3TOM TemnepaTtypbl, NMM6o0 B abCOMTHOM
BblpaXXeHun, NMnbo n3-3a BPEMEHHbIX U NPOCTPAHCTBEHHbIX TeMnepaTypHbIX rPagueHToB,
NPUBOASAT K NIMHEMHOMY paclMpeHnto n / unm mnsrmby nameputenbHoro obopyanoBaHus,
N3MepuTENbLHOM  YCTaHOBKM WM u3MepsieMoro npubopa. BnusHne TemnepaTypHbIX

OTKIMOHEHW Ha AnuHY onpeaenseTcs dopmynon (1).

AL=AT x a x L (1)

roe AT — cooTBeTCTBYlOLLEE OTKNOHEeHUe TemnepaTypbl oT 20 °C;

a — KO3APPULMEHT TEMNEpPaTYpPHOro pacluMpeHnsa matepvana,

L — aBnseTcsa paccmatpuBaemon adpdektnsHon anvHon (cmotpu ISO 14253-2:
2011, 8.4.8.1).

Cmotpun Takke 4.2.3.3 n ISO/TR 16015. lNprBeaeHHble 30eCb U3MEPUTESbHbIE
npnbopbl SABRAKTCA NUWb npumepamn. MoryT ucnonb3oBaTbCs  Apyrve npuodopl,
CNocobHble N3MEPATb TE Xe BENUYMHbI U UMELMNE Ty XKE UM MEHbLUYK NOrpeLIHOCTb
N3MepeHuns.

4.2.2.2 TemnepaTypHbI rpagueHT / gucnepcns

Hannune TemnepaTypHbIX rpagMeHToOB MnodpasyMeBaeT, YTO 4acTu OKpYXKatoLen
cpedbl He ByayT MMeTb OOMHAKOBYK CpeaHIo TemnepaTtypy, Tak 4YTO MOcneacTsus
cpegHux Temnepartyp, oTnmyHbiXx oT 20 °C, GyayT pasnumyaTbCs B pasHbiX MecTax B
nomewleHnn. [lononHuTenbHas CrAOXHOCTb BO3HWKAaeT, Korga 9TuM TemnepaTypHble
rpagueHTbl U3MEHATCHA BO BpemeHu (cmoTpu Takke 1SO 230-3: 2007, MNMpunoxeHue D).

4.2.2.3 Bubpauus / wuym

Bubpauus / wym OT BHYTPEHHEN TECTMPYEMOW CUCTEMbI CTaHKa UMM OT BHELUHUX
MCTOYHMKOB BbI3bIBAE€T OTHOCUTENBHOE CMELLEHNE MeXAy M3MepuTenbHbIM nNpnbopom u
LeneBon NOBEPXHOCTbLIO CTaHKa. Takas BUbpauma Takke BrMSIET Ha ONOPHOE YCTPOMCTBO
npnbopa. AKyCTMYECKMIA LIYM WHOrga Bbi3biBaeT BMOpaumio, KoTopasi BO3AEWCTBYET Ha
NHCTPYMeHT (cmoTpu Takke ISO / TR 230-8).

4.2.2.4 BnaxHocTb

10
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Ha wu3mepeHne [OnuHbl C NOMOWbLK Nas3epHOro wuHTepdepomeTpa BnvseT
N3MeHeHNe ONUHbI BOMHbI Nasepa n3-3a U3MeHEHNA OTHOCUTESTbHOW BNaXXHOCTU BO34yXa,
B KOTOPOM MPOXOAUT NnasepHbli nyd. Hanpumep, naMeHeHne OTHOCUTESTbHOW BRaXHOCTU
Bo3ayxa Ha 30% NpUBOAMT K UIBMEHEHUIO ASIUHbLI HA 1 MKM / M.

4.2.2.5 3arpsisHeHne

Mbinb, p)XaBYMHA, Macro, XMMUYecKue maTepuanbl U Opyrne HexenartenbHble
MerKMe 4acTuLbl B UCMbITAHUSIX MOTYT HApPYLUMUTb TOYHbIN KOHTAKT MeXay MHCTPYMEHTOM n
ueneBon paboyer NOBEepPXHOCTbI. 3arpsi3HEHWE MOBEPXHOCTM Ha ONTUYECKMX AeTansx
MOXET MOBNUATb Ha OMNTUYECKME XapaKTEPUCTUKKU, Takme Kak nonspusauusi, UsMeHeHue
ONVHbBI BOMHbI U T.A4.

4.2.2.6 ATmMOCcepHoe aaBneHune

Ha wn3mepeHve AnNuHbI C MNOMOLLBK fasepHoro uHTepdepomeTpa BRMSET
N3MEHEHNE ANMHbI BOMHbI fnasepa n3-3a U3MEHEHUs OaBfeHUs BO34yXa, N0 KOTOPOMY
NpOXoAnUT nasepHbin nyd. Hanpumep, nameHeHne abConoTHOrO AaBfeHusi BO3dyxa Ha
330 lNa BbI3bIBAET U3MEHEHME ANMNHBI HA 1 MKM / M.

4.2.2.7 Bo3gywHbIi NOTOK / cOCTaB BO3ayxa

CKOpOCTb OKpy>atoLlero Bo3gyxa MMeeT NepBOCTENEHHOE 3HAYEHNE ANSA KOHTPONS
N3MEHeHNa TeMnepaTypbl U TeMnepaTypHbIX rPagueHToB KOMMOHEHTOB MaluHbl. Kpome
TOro, TaKMe XapakTepuCTUKM BO3gyxa BAUAIOT Ha ANWHY BOMHbLI  fasepa W,
crnegoBaTenbHo, HA  M3MEepeHuMe  OfvHbl  Npu NCNOMb30BaHMM  NTa3epHOro
NHTepdepomeTpa. JlokanbHoe n3MeHeHNE MIOTHOCTM BO34yXa HENOCPEACTBEHHO BANAET
Ha eguHULY ONUHbI (cMoTpn 4.2.2.4, 4.2.2.6, a Takke 1ISO 230-3:2007, MNpunoxeHue D).

4.2.2.8 Cuna taxectu

CmoTpun 4.2.3.14.

4.2.2.9 OnekTpoMarHUTHbIE NOMEXM

OreKkTpOMarHUTHbIE Mossi, CO34aBaeMble OKPYXatoLUMN CUNOBLIMU 3IEKTPOHHBLIMMN
YyCTPOMUCTBAMM, MOFYT UCKaXaTb TOYHOCTb, CTAaOUNBHOCTb U MHCTPYMEHTamNbHbIN Apend
9NEKTPOHHOIo M3MepuTenbHOro npubopa. JaTymky, NCNONb3yoLWmMe MarHUTHbIA 3QdEKT,
Taknme Kak WkKana, faTtyuMk npegena v WHOYKTUBHbIE AaTyMKku, MOryT noaBepraTbecs
BO3OENCTBMIO. OTO MOXET MOBMUATL Ha CaM [daTyuK, COeauMHUTENbHbIA Kabenb,
YCUNUTENb N UCTOYHUK MUTaHUS.

4.2.2.10 [aBneHne NnpuTo4HOro Bo3ayxa (BO3AYLIHbIA NOALUNMHYK)

MaHoMeTp, WHCTPYMEHTbl JIMHEMHOrO [ABWXKEHUS, MNOOWWUNHUKA C BO3QYLUHOW
noayLLKON aganTupyoTcs NPUTOYHBIM BO34YXOM B pabouyto cpeny. Aucnepcusa gaBneHus

BO3QyxXa MOXeT BJINATb Ha CTabunNbHOCTb MaHOMEeTpa, TOYHOCTb AOBWXEHUA 1N 3a30p B
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noALWmnnHUKax ¢ Bo3ayLHoW nogywkon. CogepxaHue Bnarv B NpUTOMHOM BO3JyXe TaKxe
MOXET Bbl3BaTb PXXaBUUHY.

4.2.2.11 TennoBoe nsnyyeHue

Tenno, reHepupyemoe oOKpyxarwllen cpeaon MalluHbl, MOXEeT MOBMUATbL Ha
n3mepuTenbHbld NpUBoOp M ero OrMopHyK cuctemy. Takoe usnyvyeHme MoxeT ObiTb
3alUMLLEHO KPbILKOW U3 OTpaxatoLlero Matepuarna, Takom Kak arntoMUHUEBLIN NTACT.

4.2.2.12 Mpnbop TennoBoro paBHoBeCUs

TemnepaTypa WHCTPYMEHTa, MOMELLEHHOro Ha LeneBy MOBEPXHOCTb MallUWHBbI,
AOMMKHA ObITb Kak MOXHO Brvke K TemnepaType cTaHka. PasHuua Mmexay HUMU Bbl3biBaeT
nokanbHyr gedopmauunio npudopa, TepMmYeckme N3MeHeHUs B NoKasaHUAX U T.4.

4.2.2.13 EVE (norpeLwHocTb U3aMeHeHus cpeabl)

N3meHeHne cpedbl (Hanpumep, M3MeHeHne TemnepaTtypbl, UIBMEHEHME MNOTHOCTH
BO3ayxa, BuOpaumsa 3emMnu) BIMSET Ha U3MepUTENnbHOe YCTPOWCTBO M [/ wunu
UCMbITbIBAaEMbI CTAHOK, BbI3blBasi NOrpeLlHOCTb naMeHeHnsa cpebl (EVE) (cmoTpu Takke
ISO / TR 230-9: 2005, C.2.5). 3Ty norpewwHoCcTb U3MeHeHnsa okpyxatowen cpegbl (EVE)
MOXHO NMpPOBEPUTb, HACTPOMB U3MepUTENbHOE 000pyAOBaHME Ha TECTUPYEMOM CTaHKe M
Habnogas 3a W3MEeHEeHMeM [MOKa3aHWn B TedyeHne BpeMeHWn, Heobxoammoro Ang
npoBegeHuss Ttecta. Mecto ucnbitaHua EVE BblibpaHo ans Toro, 4ToObl pacnos3HaTb
Hanbonblee BnusHue EVE Ha cooTBeTCTByOWMIM reomeTpudeckun Tect. Ha pucyHke 1
nokasaH npumep EVE ona namepenus yrna nasepa. [aHHble ykasblBalOT HA XaOTUYHOCTb
B TeueHne 120 cekynn. O6wee 3HayeHne EVE coctaBnsdet okono 1 yrrnoBoW CekyHAbl
(cmoTpn 4.2.2.2,4.2.2.3,4.2.2.6 n4.2.2.7).
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60 80 100 120

O603Ha4YeHuns:
Bpems: ot 0 ¢ go 120 c;

OTKITOHEHME yrna " (YrnoBble CEK)

PucyHok 1 - NMpumep EVE no nasepHoMy U3MepeHuto yrna

4.2.3 UamepuTtenbHble napameTpbl 060pyaoBaHUA

4.2.3.1 CtabunbHOCTb
Cwmotpm 3.9.

4.2.3.2 KayecTBO WKanbl
KayecTBo wWkKanbl, MUCMNoOnb3yemMon ANA CUYUTbIBAHUA 3HA4YeHUs, BIMSET Ha
TOYHOCTb. ECnn oTMeTKa Ha wkane He 4eTkas, CTabunbHOCTb YTEHUNA yxyawaeTcs, u
obLas ToyHOCTb yMeHbLuaeTcs (cmoTpu Takke ISO 14978: 2006, 3.28.11).
4.2.3.3 KoahpmumneHT TennoBoro pacumpeHms
OTOT KOIhPUUMEHT crefyeT ykasblBaTb KakK «3(P@eKTUBHbIN KOIPPUUMNEHT

TENSIOBOro paclUMPEHUsI», OTHOCSLLMINCS K BIUSIHUIO TemrepaTypbl Ha reoMeTpU4eckyto
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XapakTepucTuKy, NpeacTaBfEeHHYI0 W3MEepeHHbIM MaTepuarnoM. Takke [AofmkHa ObITb
yKasaHa HeonpeaeneHHOCTb Yka3daHHOro 3HadyeHus (cmotpum ISO 14978: 2006, 6.4.5).

4.2.3.4 TennonpoBOAHOCTb

Pasnuunsa  TennonpoBOOHOCTM  KOMMOHEHTOB  MOFYT  Bbl3BaTb  JIOKaNbHYHO
aeopmauuio B uamMeputenoHom npubope. [axe ecnn o6a koadhduumneHTa
TeMnepaTypHOro pacluMpeHns OAMHAaKOBbl, Macca KOMMOHEHTOB AOSHKHA Y4MTbiBATbCS
npy M3MEHEHMM TemnepaTypbl, TaKk Kak pasHble MacCbl MOryT BbI3blBaTb pasHble
TemnepaTtypbl KOMMOHEHTOB [0 [OOCTMXKEHMS TEnroBOro pasHoBecus. Bo3amMoxHO, 4To
TennoBoe paBHoBecne He 6OyaeT AOCTUIHYTO, €ecnn CyllecTBYeT COOTBETCTBYHOLLEE
N3MEeHeHne TemnepaTypbl OKpyXatoLlen cpeabl U, ecrnn TennoBble NOCTOAHHbIE BPEMEHU
3a€MCTBOBAHHbIX 3JIEMEHTOB 3HAYUTESIbHO OTNINYAIOTCS.

4.2.3.5 NorpeLlHoCcTb KanmbpoBkK

KauecTBO KanubpoBOYHbIX npouenyp AOMKHO BObiTb AOCTAaTOYHO BbICOKMM, YTOObI
MUHMMM3MPOBaTb MNOrPEeLHOCTb U3MepeHus. [axe ecnu paspelleHve npubopa
BbICOKOE, ero JOCTOBEPHOCTb 3aBMCUT OT CTEMNEHW MHTErpauumn KannbpoBKu.

4.2.3.6 PaspelueHne oCHOBHOW LUKarbl (aHarnorosom nnu umdgposom)

PaspelueHne OCHOBHOM LWKanbl [OMKHO 6bITb AOCTATOMHO TOYHbIM, YTOObI
noaaepXmBaTb afeKkBaTHYIO YyBCTBUTENbHOCTb K UBMEHEHUIO N3MEPEHHOIO 3HAYEHNS.

4.2.3.7 Bpemsa ¢ MOMeHTa nocneaHen Kannbposku

Ecnn kannbpoBaHHbI Npnbop HecTabuneH, kannbpoBka AENCTBUTENbHA TOMLKO B
TeYeHne orpaHMyYeHHoro nepuoaa BpemMeHu. lNocneaHas gata KanubpoBKM O0SMKHA ObiTb
4YeTKO 3anucaHa n coobuleHa.

4.2.3.8 YBenu4yeHue, anekTpnyeckoe, MexaHn4eckoe unm ontTuyeckoe

Manble 3HayYeHWs CMeLLEeHUS YBENMYMBAKOTCA MEXaHUYEeCKW, OSMEKTPOHHO WNn
ONTU4YecKn, 4Tobbl nerko wuaeHTUUUMPOBaTb 3HayYeHUsd. TOYHOCTb YyBENUYEHUS
n3mepuTenbHOro npubopa BNUSIET Ha OKOHYaTENbHOE CYMTbIBAHME.

4.2.3.9 lNorpeLwHoCTb ANMHbI BOSHbI

Ecnn nameputenbHbii Npubop ucnonb3yeT ASIMHY BOSHbI, TO €CTb OMTUYECKYHO,
yrNbTPa3BYyKOBYIO U 3NEKTPOMArHUTHYI0, B KavyeCTBe LWKanbl AMWH, NOrpeLHOCTb ANUHbI
BOJIHbI HEMOCPEACTBEHHO BNUSIET Ha pe3ynbTaT uamepeHus. KannbpoBka ANUHbI BOSHbI
AOMMKHA NPOBOAUTLCS Yepes onpeaeneHHble nHTepBanbl. CnegyeT oTMETUTb, YTO AnvHa
BOSHbI NA3epHOro fiyda 3aBUCUT OT MoKasaTens npenoMiieHns Bo3ayxa, Yepes KOTOpbIn
OH npoxoauT. MNocKkonbKy nokasatesnb NPenoMsieHns Bo3ayxa M3MEHSIETCS B 3aBMCUMOCTM
OT TemnepaTtypbl, OaBfEHUS U OTHOCUTENbHOW BII@XHOCTW, 3HAYeHWe [OfVHbl BOJHbI,

ncnosibdyemMoe and pacyeTta, MoxXeT I'IOTpe6OBaTbCFI KoOMneHcauna namepeHHbIX 3Ha4YeHNN
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ONWHBL ONA U3MEHEHUN 3TUX napaMeTpoB OKpyxarwLlen cpeibl. Hanpumep, nameHeHue
TemnepaTypbl OKpyxarwwero Bo3gyxa Ha 1 °C npuMBOAUT K MOrPeELIHOCTU U3MEpPEHUst
ONUHbL 1 MKM/M.

4.2.3.10 CTabunbHOCTb HYNIEBOW TOYKM

OTHOCUTENBHbLIE CMELLEHNs OBHapYXMBaKTCHA OBUXEHMEM LUKaNbl OTHOCUTENBHO
HyNeBOM WU KOHTPOSNbHOMW TOYKU. CMelleHne HyneBOW TOYKM W3 CTauMOHApPHOro
NOSTIOXXEHNA Bbl3blBaeT NOrPELIHOCTb U3MEPEHUS.

4.2.3.11 'amepeHune cunbl ycTonunsoctm/abcontoTHas cmna

CTtaHOapTHbIM KOHTPOSbHbIM YCNOBMEM ANSA U3MEPEHUA Ha CTaHKe SBMseTcH
HyneBas cuna naMmepeHus. BnvsiHme Ha norpeLwHoCTb U NOrpeLwHoOCTb U3MEePEHUs ONUHbI
HEeHyneBOM Ccurnon oOyCrnoBNeHO YMNpyromM, a B HEKOTOPbIX Cry4asx W MrnacTUyYeckom
aedopmaunen umaMmeputenbHoro obopyaoBaHWA, YCTaHOBKM W3MeEpeHna un npubopa
namepeHnda. B yacTtHocTu, cnegyeTt M3yyuTb BAUAHWME HA FEOMETPUI0 KOHTaKTa Mexay
nameputenbHbiM obopyaoBaHnem n npunbopom mamepeHus (cmotpm ISO 14253-2: 2011,
8.4.8.2).

4.2.3.12 'ncrepesunc

OTO CBOWCTBO U3MEPUTENBHOIO 060PYA0BaHUSA UNN XapakTepucTuka, NocpeacTBoM
KOTOpPOW YykasaHne o6opyaoBaHUA WUAW  3HAYEHUA XapakKTepUCTUKU  3aBUCUT  OT
HanpaBneHus npeflwecTBYOWNX pasgpaxuTtenen. MCTepe3nc Takke MOXeT 3aBUCETb,
Hanpumep, OT PacCCTOSAHUS, MPOWAEHHOro Mnocne M3MEHEHUs HanpaBfieHUs CTUMYIOB
(cmoTpun ISO 14978: 2006, 3.24).

4.2.3.13 Cuctema ronoBku 30HOAQ, paguvyC HaKOHEYHWKa, OTKMOHEeHWe opMbI
HaKOHeYHWKa

B u3MepuTenbHOWM cuUCTeMe KOHTaKTHOro Tuna opma, dopma u pasmep
KOHTAKTHOrO 3fiEMEHTa BNUSKOT Ha OnNpeaeneHne peanbHOW TOYKM KOHTakTa. JTn
3HayYeHus npeaBapuUTeNbHO OTKanMOpoBaHbI.

4.2.3.14 YKecTKkoCTb

Ecnn koMnoHeHTaM, KOTOpble HEMOCPEOCTBEHHO NepeaarT CMeLleHue B CUCTEMY
n3mepuTenbHOro npeobpasoBaTtens, He XBaTaeT XECTKOCTU WM  XEeCTKOCTU Mo
OTHOLLEHMIO K CuMe, CO34aBaeMon CMELEeHUEM, JIMHENHOCTb MexXay pearnbHbIM
CMEeLlEHNEM U N3MEPEHHBIM 3HadYeHueM oTnuyaeTcs. B npubopax, Takmx Kak fiMHenka,
cuna TSKEeCTM W n3MepuTernbHas cuna Bbi3blBalOT €CTECTBEHHOE [MpOBUCaHUE WU
aeopmaumio. 3TN 3HaYEeHUS BbI3bIBAKOT OTKIIOHEHNSA (DOPMbl KOHTPOSIbHBIX OO BEKTOB.

4.2.3.15 JInHenHbIn KOaPDULMEHT TENNOBOro paclUnMpeHns
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MaTtepuanbl, uUcrnonb3yeMble B WU3MepUTESbHbIX CUCTEMax, MMENT YHUKarnbHble
Ko3adhpmumMeHTbl TENNOBOro paclmpenunsa. Ecnm Temnepatypa npubopa oTnunyaeTcss oT
20°C, koMnoHeHTbl Npubopa, nmerLine pasHbole KO3OULUMEHTLI TENNOBOrO pacLUNpPEHIs,
pacLMPAIOTCA MO-pasHOMY, W 3TWU pasnuuusa NpUBOAAT K pPasfnyHbIM  3HAYEHUSM
yBeInMyYeHnsa nameputenbHoro npeobpasosarens.

4.2.3.16 TemnepaTypHasi CTabuUnbHOCTb/4YBCTBUTENBHOCTD

Ecnun nameputensHasa cucteMma ncnonb3dyet matepuan / KOHCTPYKUMIO, OTIANYHYIO OT
MaTepuana/KoHCTpyKuun 6e3 pacluupeHnsa, Ha W3MEPUTENbHYID CUCTEMY BIUSAIOT
N3MEeHeHnsa TeMnepaTtypbl, BbI3BaHHbIE BHELUHUM UITW BHYTPEHHUM TensoBblAeNeHNEM.

4.2.3.17 Mapannakcsl

Ecnun nsmeputenbHas cuctema nMmeeT nosib3oBaTesibCkui UHTepdenc, Tpedyowmnn
4YeNoBEYECKOro YTEeHUsi/MHTepnpeTaunmn BbIXOOHbIX OAHHbIX, TAKUX KaK LUTaHreHUMPKYb
NN MUKPOMETP, TO PAcCTOAHME MeXAY OCHOBHOM LLKANOW 1 ykasaTenemMm cosgaeT omnbky
CUYMTbIBaAHUSA U3-3a PACCTOAHUA MeXy YernoBevyeCcKnMmU rnasamu.

4.2.3.18 Cucrema nHTepnonsumm

OcHoBHOWM LWwiar LwkKanbl, BO3HWKAKOLWIMN WM3-3a2 AOfMHbI BOJSHbI, FEHEpUpyemMom
ONTUYECKUMWN, MAarHUTHbIMW UMW ANEKTPUYECKUMWU CpeacTBaMn, WUMeeT OorpaHuveHue
HeafeKkBaTHOro paspelleHusi. Takum obpasom, 3TW OCHOBHbIE Liarn Aensatca Ha bonee
Memnkne eauvHuubl nyTem uHTepnonauuMui. WIHTepnonsaumMsi MOXeT OblTb AOCTUrHyTa
ONTUYECKN, ONEKTPOHHO WM C MNOMOLLBD nporpammHoro obecnedeHuns. Takue
NHTEPNONSAUMOHHbIE CUCTEMbI UMEIOT CBOWN OrPaHUYEHNS NIMHENHOCTH.

4.2.3.19 PaspelleHune nHtepnonayuu

Cuctembl MHTEpnonaAuun onpefensalT paspelleHve nyTem AerfieHUss OCHOBHOro
lara Ha KonM4ecTBO paBHbIX eauHuu. Ecnn paspelleHve o4veHb BbICOKOE, CKOPOCTb
NHTEPNONSAUMM HU3Kasa. TOYHOCTb MHTEPNOSALUUKN 3aBUCUT OT KOHCTPYKLMU CUCTEMBI.

4.2.4 Hactpouka u npoueaypHblie hakTopbl

4.2.4.1 KocnHycHas NOrpeLHoCTb MU CUHYCHasi MOrpeLLHoCTr

HecoBnageHve wkanbl mM3MeputenbHoro npubopa (Hanpumep, NyTU Ja3epHoro
niy4a) C OCbl0 ABMXEHMSA NPUBOAUT K NOrPELIHOCTU MeXAy M3MEPEHHbIM PacCTOSHUEM U
dakTU4eCKMM MNpPONOEHHLIM pPacCTOsHUEM. 3Ty MOrpeLlHoCTb CMeLlleHna 06bIYHO
Ha3bIBalOT KOCUHYCHOW MOrpPeLUHOCTbIO, NOCKOSbKY BEfIMYMHA OWMBKM nponopumoHarbHa
yneny (1 — cos 0), rge 6 - yron cMeLLeHna MexXay Na3epHbIM JTyYOM U OCbO ABVXKEHUS.

Korga wu3ameputenbHaa cuctemMa cMmelleHa OTHOCUTENbHO OCU MepemMeLleHus,
KOCWHYCHas NOrpeLliHoCTb MPMBOAUT K TOMY, YTO M3MEPEHHOEe pacCTOsiHWe npesblllaeT

drakTnyeckoe pacctosiHme (CMOTPU PUCYHOK 2).
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PaccTtosiHne, namepeHHoe nasepHoOM U3MepuTeribHOM CUCTEMOW, paBHO Lc, B TO
BpeMS Kak WCTMHHOE paccTosiHMe, MNpoMaeHHoe CTaHKoM, paBHo L. HapucoBaB Aayry
paguyca D u oTueHTpupoBaB ee B NOMOXeHUU A, MOXHO Nerko yeBuaeTb, 4To L Kopoue,
yem Lc.
EOWHCTBEHHBbIM cnocob yCTpaHUTb KOCMHYCHYHO MOrpeLlHoCTb - 3TO cnefosaTtb
Ka4yeCTBEHHbIM MnpoueaypamM HCTUPOBKM BO BpeMs HacTpouku (cmotpu Takke SO 230-
2:2014, MpunoxeHwne A).

O603Ha4veHus:
1 — pabouun cton,
2 — oTpaxaTtensb;
3 — nasepHas rosioeka
4 — nHTepepomeTp
L — dpakTnyeckoe nepemelLeHne cTaHka
Lc — MepHbIN X0, CTaHKa
M — HanpasfneHne OBMXEHUS

© — yron cmeLleHuns

PucyHok 2 — KocnHycHas norpeLllHocTb Npy usSMepeHnn nasepHbiM
NHTEepgepomeTpom

4.2.4.2 MpuHumn A66e

Ccbinasicb Ha pPUCYHOK 3, eCnn M3MepeHue npou3BOaUTCA B MecTe 2, KOoTopoe
cmelleHo, O, n3 cuctembl U3MeEpPEHUs nepemMeLleHns ctaHka 6, (Hanpumep, LWapuKoBbIN
BVHT, NMHENHas wkana) npy nobom yrnoBOM OTKINOHEHUU ABMXEHUS (war U OTKIIOHeHue
nepemMeLlleHns: ) anemeHTa BHOCUT norpelHocTb (Lm - Dc) (cmoTtpu A.2.3 n ISO 230-2:
2014, MpunoxeHune A).

OMNUpUYecKoe Npasuro None3Ho rnpu annpokcMMaunmn norpeLlHoCT, CBA3AHHOM C
OBWXKEHNEM YrnoBOW MOrpeLHoOCTN: ANS Kax4ow Oyrn CekyHAbl OBWKEHUS YrioBoOw

NOrpeLLIHOCTU BBEAEHHAS MOrpPeLIHOCTb COCTaBMNSAET NPUMEpPHO 5 MKM / M cmelleHus. Mpu
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cmeweHnn ABb6e Ha 200 MM 1 yrnoBom ABMXeHUn 2 ' (yrnoBasi CeKyHOa) MOrpeLuHOCTb
namepeHuns cmelleHus cocrasnset 200 mm x 5 (Mkm / M) / (yrnosasa cekyHpa) x 2 "'
(yrmoBas cekyHAa) = 2 MKM.

CwmoTtpum Takke I1ISO 230-1: 2012, 8.3.2.

1 2 . Lm . 3

Ty

O6o3Ha4eHue:

1 — pabouunn cTon B nonoxeHun 1;

2 — oTpaxaTenb;

3 — pabounin cTon B NOMNOXEHUN 2;

4 — nHTepdepomeTp;

5 — nasep;

6 — CTaHO4HbLIE BECHI;

O — cmeleHne Mexay LWKanon ctaHka v NonoXeHUEM U3MEPEHUS (CMeLLeHnE
AGGe);

Lm — namepeHHasa anvHa,

Dc — gncraHums ynpasneHusi CTaAHKOM;

6m — NorpeLlHoCTb yrna nepemeLleHms

PucyHok 3 - lNMorpelHocTb cMmeLeHna A6be npu namepeHnn nasepHobiMm
NHTEepdepoMeTpoM

4.2.4.3 YyBCTBUTENBHOCTbL K TEMMeEpaType

N3meputenbHas cuctema MoxeT ObiTb YyBCTBUTENBHOM K U3BMEHEHUIO/rpagneHTam
TemnepaTypbl OKpyXawLen cpefbl B 3aBUCUMOCTM OT €€ MEeXaHUYECKOM KOHCTPYKLMU
n/unn ncnonb3lyemMoro martepuana. Takoe BNUsiHMe BNUSET Ha CTabuMNbHOCTb MOKa3aHuin
AaTtyuka.

4.2.4.4 YXecTKOCTb
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"paBuUTaLMA OKasblBaeT BNUSAHME Ha NPOCTble NoAAepPKMBaeMble (N0 ABYM TOYKaM)
n3mMepuTenbHble WMHCTPYMEHTbI, TakMe Kak IMHenKa W HaTsHyTas npoBosfioka. Ecnu
N3MepeHne nPAMOSIMHENHOCTM BbINOSHAETCA B BEepTUKANbHOM HamnpasfeHuu, 3TO
OTKINOHEHWE, BbI3BAHHOE CUION TSXKECTU, HAMPSIMYHO BAMSET HA U3MEPEHHOE OTKIOHEHMe
OT NPSAMOMIMHENHOCTU. YTOOLI MUHMMM3MPOBATL ITOT 3ddEKT, cregyeTr yuuTbiBaTb
OMNOpHble TOYKN. B crnyvyae namepeHnsa B BEpTMKaNbHOM HanpaBfieHUN pacCcTosAHnE MeXay
OMNOPHbIMU TOYKaMK AO0SMKHO ObITb 5L / 9 (rge L - pabouunn pasmep npubopa). B Tabnuue 2
npvBeAeHbl NpUMepbI, NOAAEPXKMBAsS PACCTOSIHUE U pacHETHOE OTKITOHEHNE.

Tabnuua 2 —lNpumMep OLEHOYHbIX 3HA4YeHU npornba

Pabounn 300 500 800 1 000 1600
paamep, L (mm)
Mopopnepxusaem | 190 300 465 575 910

oe paccTosiHne
(5L/9) (Mm)

MakcumanbHbin | 0,001 0,003 0,004 0,008 0,016

npornt (Mm)

MpumeyvyaHne — EcTecTBEHHOE OTKIIOHEHME MPOMNOPLMOHANbHO MOZYM ynpyroctn E
ucnonb3dyemoro matepuana. 3HadeHuss nporuba, npuBeneHHble B Tabnvue, COOTBETCTBYIOT
nokasatensim u3 obblyHoro vyryHa: E= 98 kH/mm2. B cnydae cranu, E= 196 kH/MmM2, npornbbl
aenatca nononam. B cnyyae cBepxnpovHOro 4yryHa, rae, Hanpumep, E= 147 kH/mm2, nporné

cocTaBndeT 2/3 3Ha4yeHus B Tabnuue.

TpebyeTcsi ONOpHOE YCTPOMCTBO MPOBEPKM KECTKOCTU, KOrAa AAaTUMK MPUKPENEH K
cTaHky, (cmoTpu I1ISO 230-1: 2012, 6.3.2). CmoTpuTe Takke MNMpunoxeHne C.

4.2.4.5 )KeCTKOCTb 30HANPYHOLLEN CUCTEMDI

XKecTkoCcTb Ha U3rnmb BrMsIET Ha TOYHOCTb MOMOXEHUS U3MEPEHNS NMPU HANOXeHUN
N3MEpPUTENbHbIX CTEPXXKHEN. Takasa BenuunHa npornba AomkHa 6bITb Kak MOXXHO MEHbLLE.

4.2.4.6 OnTnyeckas anepTypa

Korga nasepHasi cuctema uaMepeHns anvHbl NpUMeEHsieTcs ANs nepeMeLLenns Ha
KOPOTKME pacCTOsIHUS, OTPaXXeHHbI Nas3epHbii Nyd OT oTpaxartensa OOoJhKeH
3axBaTbiBaTbCs B TOYHOM Touke. OgHaKo onTudeckas anepTypa AeTektopa fyya umeeT
HEeKOTOpYK nnowagb, U 3TO CNocobCTBYET CMELLEHUIO Npu HacTpownke. OBpaTHbIN ny4y
BCerga AOMmKeH ObiTb HanpaBneH B LEHTP AeTekTopa Kak MOXHO nyduwle, ocobeHHo ans
KOPOTKUX NepeMeLLEHNN.

4.2.4.7 Bsaumopgencrteme mexagy CTaHgapTOM U HAaCTPONKON
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Ecnn ncnonbayembin NCnbITyeMbIn NpUBOp NMMEET 3HAYUTESNbHLIN BEC UK pasmep,
3T 0COBEHHOCTM MOryT MOBMMATbL Ha MeXaHU4ecKyt aedopMaumio KOHCTPYKLUK
yCTaHoBKW. PacnpegeneHne TtemnepaTypbl, BO34YLUHbIA MOTOK W YCrnoBusi BuGpauumm
BONN3N N3mMepuTeNbHOM YCTAHOBKU Takke MOTyT ObITb 3aTPOHYThI.

4.2.4.8 lNporpes

MexaHunyeckme wn ontudeckue npubopbl UM YCTPOWCTBA, WCMOMb3yloLmne
aneKTpuyeckne uUenu, BbIAENAT Tenno BO Bpems cBoen paboTbl. [MporpeB nepeg
n3mepeHnemMm HeobxoguMM ANS MUHUMWU3AUUN TENNOBLIX U3MEHEHWUW, BbI3BaHHbIX TakuM
BbldeneHemM Tenna M HarpeBoM  UeneBOM  MawuHbl (AN AOCTUXKEHUSA
TepmMoCcTaburibHOCTH).

4.2.4.9 KoHanumoHnposaHmne

Cepust (punbTpoB M anropMTMOB WUCMONb3yeTCA ANs reHepaumm mnsobpakeHus
(3Ha4yeHuns1) N3MepPEHHON PU3NYECKON BEMNYMHBI C BbIXO4a AAT4UMKA.

Ecnn gatymkn MmerT HenuHenHoe nosefeHue, Takue HeSIMHEMHOCTU MOoryT ObiTb
ncnpasneHbl BO BpeMs (popMmMpoBaHUs curHana.

4.2.4.10 Konn4ectBo namepeHum

Hebonblloe KONMYecTBO TOYEK U3MEPEHUS BLOOMb OCU MOXET MPONYCTUTb BaXHble
3HaYeHns NOrpeLLHOCTN. ATO YBENMYMBAET MOrPeLLHOCTb n3mepeHus. NoaToMy NNOTHOCTb
TOYKN U3MEPEHUS JOMMKHA ObITb BbibpaHa 4OCTAaTOYHO BbICOKOWN.

BonbLuoe KonMYecTBO MOBTOPEHUA HE YMEHbLUAET MOrpeLlHOCTb U3MepeHus. ITo
MOXET YMEHbLUNTb HEoNpeaeNeHHOCTb N3MepeHnsa anga nobbix cpegHUX 3Ha4YeHUn, ecnm
NMOBTOPAEMOCTb M3MEPUTENbHOro npubopa sBMASETCA  CyLWEeCTBEHHbIM  (DaKkToOpoM
NOrpeLHOCTU N3MEepPEHUSI.

4.2.4.11 Nopagok nsmepeHumn

[MnaHnpoBaHMe N3MepPEHUN UCNoNb3yeTcsa ANa onpeaenieHns nopsiaka N3MepeHun.
Hanpumep, namepeHus BOoNb HanpaBfeHUn CUCTEMbI KOOPAUHAT CTaHKa LOSMKHbI ObITb
BbIMOSIHEHbI B MEPBYIO o4epenb.

4.2.4.12 MNMpoJonmknTeribHOCTb U3MepPeHUs

YcnoBusi oKpyxarLlen cpefbl MOryT MOBMAUSATb Ha TeCcTUpyemblin npubop u / nnm
nameputensHoe obopyaoBaHue. Jlioboe wnsmepeHue, KoTopoe TpebyeT HebonbLoro
KONMM4yecTBa BpPEMEHU, yMeHbLlaeT TpeboBaHUSA K MOCTOSHHbIM YCOBUAM OKpY>KatoLlen
cpeabl.

JMobbie n3mepeHus, KoTopble TpebyT GonbLIOro KonuyecTsa BpemMeHu, BonbLue

noaBep>XeHbl NAMEHEHUSIM YCIOBUN OKpY>XKatoLlen cpeabl.
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4.2.4.13 BblpaBHnBaHue

BblpaBHMBaHWe Mexay OCbi0 OBWXKEHWSA CTaHKa M OCbl0 U3MepeHus (Hanpumep,
OCbl0 [ABWXEHMS 30H4a) QOOMKHO ObiTb TWaTenbHO oTperynupoBaHo. CwmelleHne
BbI3blBaeT MNoOrpewHocts AB6Ge M KOCUHYCHYH MNOrpelHocTb (cmoTpu Takke 4.2.4.1 n
4.2.4.2).

4.2.4.14 BbIibop KOHTPONbHOro npnbopa nnn pyHKumMm

Boibop nogxogsawiero atanoHa Heobxoaum, Korga M3MepeHue BbINOMHAETCA C
TOYKM 3pEeHUs YKa3aHHOro gonycka. paBuno gecatn NpoueHTOB AOMKHO ObITb NPUHATO,

Korga yka3aHHada CCblJika He YNOMMUHAaETCA.

MpumeyvyaHune - B TeyeHne mHorux net npasuno 10% [23] [24] npumeHAnoch npu
BblOOpe wu3ameputenbHbIX nNpubopoB. CerogHsa MNOrpewHoCcTb, CBsi3aHHAst C  KOHTPOJSIbHbIM
npnbopomMm (M3MEpUTENbHBIM NPUBOPOM), ABNAETCS OAHUM U3 (aKTOpPOB, BIUSKOWINX Ha
NOrpeLHOCTb U3MEPEHUS, KOTOpas yKasblBaeTCs BMECTE C KaXAblM pe3ynbTaTtoM namepeHus. ns
noaTBepXOeHUs1 COOTBETCTBMS UMM HECOOTBETCTBMSA cneundukaumsam npumeHsietces 1ISO 14253-1.
Tem He meHee, npumeHeHne npasuna 10 NPoOUEHTOB BCe eLle ABNAETCS XOPOLUUM NpaBuiom Ans

BblOOpa NoAxXoasLWero KOHTPONbHOro npmubopa.

4.2.4.15 Bbibop annapata

Moaxopsilee yCTpOMCTBO AOSMKHO ObiTh BbIOpaHO, Koraa nsmepeHue BbINoSTHAeTCs
C TOYKM 3peHus paspelleHnd, paboden OnMHbI, BO3MOXHOro cnocoba KpenneHus,
BO3MOXHOW 06n1acTy pasmMeLleHns n T.4.

4.2.4.16 Ctpaternsa namepeHus

Ctpateruu BKMOYAOT  NOCNefoBaTeflbHOCTb  U3MEPEHUN, paspeLlleHue
MCNONb3yeMbIX MHCTPYMEHTOB, BbIOOp cpeabl U T.4. OTU 3NEMEHTbI HanpsMyo BNSAIOT Ha
Ka4yecTBO JaHHbIX (TO €CTb TOYHOCTb, HEONPEAENIEHHOCTD).

4.2.4.17 dukcnpoBaHune

Ha Bce MHCTpPYMEHTbI, UCNoSb3yeMble OS5 UBMEPEHNSA OTHOCUTENBHOIO CMELLEeHUs
MeXay CTOPOHOM WHCTpymMeHTa W paboyen CTOPOHOW, BNUSIET [OABMXKEHWE CTaHKa.
MHCTpYyMEHT ©n ero HasHayeHWe KOHKPETHO COOTBETCTBYET €ro KOMMOHEHTaM.
HexenatenbHbli MOHTaX WHCTPYMEHTa UM AaTynka MOXET Bbl3BaTb HeXenaTerlbHYH
aedopmMmauuio MHCTpyMeHTa mnu uenu. MNpn dukcauum komnoHeHTa npubopa cnegyet
yYuTbiBaTb MOMEHT 3aTsXKku /[ ycunue, 4Tobbl He p[edopmMupoBaTb WHCTPYMEHT.
HenpaBunbHasa To4vka KpenneHnsa Takke Bbi3blBaeT Tennosy gedopmaumio. Onopbl Ans

LI,VICprGJ'IaTHbIX OaTYUKOB WU OJJIEKTPOHHbLIX OaTyMKOB [OOJTKHbl MMETb AOO0CTaTO4YHYHO
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XKEeCTKOCTb, 4TOObl NPeaoTBPaTUTb HexenaTesibHble OTKMOHeHud. CmoTpuTe Takke
MpunoxeHwne C.

4.2.4.18 Konn4yecTtBo TOYEK U3MepeHus

Konnyectso TOYekK n3mMepeHus COOTHOCMKTCSA KayecTBy N3MepeHns
NOrpeLUHOCTM/OTKNOHEHNA Npu3Haka uenu. CrvwkoM ManeHbKoe YMCio MOXET NpUBecTu
K NNOXOMy NpeAacTaBneHnto namepsemMon BenmymHbl. Cnmwkom 60nbLioe Yicno npuBoanT
K YBENUYEHUIO BPEMEHWN BbIMOMHEHUS U3MEPEHMUS U, CriegoBaTernbHO, 3aBUCUT OT OpPYrux
yCroBui (Hanpumep, TeNNoBbIX 3dEKTOB), a Takke OT CNOXHOCTN 06PabOTKM AAHHbIX.

4.2.4.19 lNMpuHUMN nccrnegoBaHNA 1 ero ctpaterns

BbIOop npuHUMna nccnegoBaHusl, Takoro Kak KOHTaKTHbIN / BECKOHTaKTHbIN, BNUSET
Ha pe3ynbTaTbl. OObIYHO GEeCKOHTaKTHOE 30HAUPOBAaHME MOXET OblTb MONe3HbIM Ans
M3MEPEHNN C Yy4vacTueM ObICTPO ABWXKYLLUMXCS KOMMOHEHTOB. B cnyvae oueHku
MEXAHUYECKOrO  KOHTaKTa WM  COMPSPKEHUA  NpegMeToB, METOA  KOHTAaKTHOro
30HANPOBaHUA MOXeT BbITb Horiee NnoaxoaaALLMM METOA0M A5 USMEPEHUS.

4.2.4.20 BbiBepka nameputensHON CUCTeMB

N3mepuTenbHbI HAKOHEYHMK UndepbnaTHOro gaTymka Unm SneKTpoOHHOro AaTtymka
AOJDKEH COOTBETCTBOBATL NOBEPXHOCTU, NOAMEXALLEN N3MEPEHMUIO.

4.2.4.21 ObpaTtHoe namepeHune

CmoTtpn A.2, 1ISO 230-1: 2012, 8.2.2.1.1 n [25].

4.2.4.22 MHorokpaTHoe pe3epBupoBaHMe/pasgeneHme NorpeLHocTu

Pag gaHHbIX M3MepeHun, Hanpumep, C pa3HOM HACTPOWKOW, C pasHbiM BPEMEHEM
MOXET ObITb NPUMEHEH K MpoLecCy YMEHbLUEHUS MNOrPelHOCTU. OTU OaHHble MOryT
BKMOYaTh B ceba pacxoxgeHust uaMepeHun, owmnbKy onepatopa, HaACTPOWKy U T.4. OTn
OLUMOKM MOXHO OTAENUTb OT MCXOLAHOW OLLUMOKN N YMEHBLUUTL €.

4.2.4.23 lNorpeLHoCTb MEPTBOM 30HbI (fTa3epHbIi MHTEPEPOMETP)

MepTBasa TpaeKkTopusi - 3TO MOrpeLLUHOCTb, CBA3aHHAs C U3MEHEHUSIMU YCITOBUM
OoKpyXawLwen cpeibl BO BpeMsa u3MepeHus. [lpolwie roBopsi, 370 MOrpeLiHoCTb M3-3a
HEKOMMEHCUPOBAHHOWN AfNMNHbI NYTU NA3epHOro Iiyya, 1 OHa BO3HUKAaET, Korga U3MeHsITCS
aTMOCMepHbIE YCNOBUSA, OKpYXatoLLme nasepHbin NyY (YTO NPUBOAUT K UBMEHEHMUIO ANNHbI
BOMHbI Jlasepa), M Korga Temnepatypa B MaTepuane, Ha KOTOPOM ONTUYECKU
UHTEpPdEPOMETP M OTpaxaTesfb UenM - YCTaHOBMNEHHble W3MEeHeHUs (Bbl3blBatoLLne
yBenu4yeHne  WnNum  yMeHblleHWe  pacCTodAHUA  Mexay  UHTepdepoMeTpoM U
peTpopednekTopom). 30Ha MOrpeLLHOCTb NyTU Na3epHOro U3MepeHnsa - 3TO pacCTosHUE
Mexay OnTUYECKUM UHTEPdEPOMETPOM 1 nonoxeHnem cbpoca (mnu 0) namepenus (L1).

Ecnn mexay ontnyecknm MHTepepoMeTpom 1 yrioBbIM Kybom (peTpopedriekTopom) HeT
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OBWKEHUsA, a YCroBUS OKpYyXatlLen cpebl, OKpyxawwme MyTb NasepHoro ny.ya,
N3MEHSITCA, TO ANMHa BOMHbI 6yaeT nsameHsTbcs Ha Bcem nytu (L1 + L2). Ecnu 3HayeHne
KOMMeHcauun CKOpPOCTM CBeTa W3MEHSIeTCHA AN KOppeKuuu AN HOBbIX YCIOBWUWA
oKpyXarLen cpefbl, nasepHas u3MepuTenbHas cuctema OyadeT KoppekTupoBaTb
M3MeHeHne [ANuHbl BOMHbLI Nasepa Ha pacctosHuu L2, Ho koppekuus He Oyper
NponcxoauTb Ha pacctosHuu L1 mepTBOro nytn (CMOTPU PUCYHOK 4).

L 7 L 1

O6o3HaveHus:

1 — nasepHas ronoeka;

2 — NHTepdepomeTp;

3 - oTpaxarernb;

L1 — gMCTaHumMs MepTBOro nyTu;

L, — nameHeHne pacctoaHu4

PucyHok 4 — lNorpelwHOCTb MepTBOro nyTn

MpumeyvyaHune - lNporpammHasa KOMNEHCAUUS TaKKe MPUMEHSEeTCA ANd MUHMMU3auMu
aToro adpdpekTa.

4.2.4.24 [Ipyrne ycnosus HACTPOWKN

KOHKpeTHble HacTpOMKM 1 nNpoLeaypbl, ykasdaHHble NPou3BOAUTENEM UHCTPYMEHTA,
Hanpumep, npoueaypbl UHULManNM3aumMm unm Bo3spaTa B UCXOLHOE MOMOXEHUEe OOSKHbI
NPUMEHSITLCS COOTBETCTBYIOLLMM 0Bpasom.

4.2.5 NporpammHoe obecnevyeHne u pacyeTHble pakTopbl

4.2.5.1 OkpyrneHue knacca TOYHOCTM / KONMYECTBEHHOE onpeaeneHve

Paspewatowas cnocobHoOCTb u3MeputenbHOro npubopa (aHanoroBoro wnu
LUMGPOBOro) unu war B nocnegHen uudpe / gecatmyHon apobu namepeHHoro 3HavyeHus
MW  OKPYINEHHOTO M3MEPEHHOrO 3HAaYeHWs, B 3aBMCUMOCTM OT TOro, 4to 6GonbLlie,

Bbl3blBAET KOMMOHEHT norpewHocTtu, UXX:

23



FOCT ISO/TR 230-11-202
UXX=0,3 xd

roe d — aTo paspelueHre unu war B nocrnegHen umdpe nnu gecatnyHon gpoodu.

KomnoHeHT norpewwHoctn, UXX, oCHOBaH Ha NpSIMOYrosisHOM pacnpeneneHum ¢
npegenbHbIM 3HavyeHnem a = 0,5 x d (cmoTpm ISO 14253-2: 2011, 8.4.4).

4.2.5.2 Anropntmbl

Anroputmbl, Mcnonb3yemble Ansi 06paboTkM AaHHbIX, OOSMKHbI COOTBETCTBOBATb
aNleMeHTaM MW3MEpEHUs, TakMMm Kak CcTabunbHble WM AMHaMUYeckue, Kpyrible Wunu
nnockne Yyactm u T1.4. HenpaBunbHOe WCNONb3OBaHUE MPOrpaMMHbIX anropuTMOB
NPUBOAMUT K COBEPLUEHHO APYIMM pesyrbTaTtam.

4.2.5.3 BbIGOPOYHbLIN KOHTPOSb

B 3aBUCMMOCTM OT Xapakrepa nsamepeHusi, JaHHble MOryT ObITb COBpaHbl Ha OCHOBE
BPEMEHHbIX WU NPOCTPAHCTBEHHbIX UHTEPBAsoB (Ha3biBaeMblX NepnoaomM BbIBOPOYHOro
KOHTponsl). BbibpaHHbIN Nepuon BnvsieT Ha pes3ynbTaTbhl M3MepeHun. Hanpumep, ecnm
nepuos nNPOCTPAHCTBEHHOIO BbIOOPOYHOrO KOHTPOSISi MOBEPXHOCTU CIIULUKOM BESUK,
NnoSslydYeHHble [aHHble He MOryT yKasaTb WCTUHHble OCOBEHHOCTM Ha MnoBepxHocTU. B
crlyyae M3MepeHusi Ha OCHOBE BpeEMEHU nepuog BbIOOPOYHOrO KOHTPOMS HanpsaAMmyto
BNUSET HA YAaCTOTHYHO XapakTepPUCTUKY U3MEPEHUS.

4.2.5.4 dunbTpaums

MeTogbl bunbTpauun MOryT MNPUMEHSTLCS, Korga [AaHHble U3MepeHun 6binu
3arpsA3HeHbl AMNEKTPUYECKUM WU MEeXaHMYECKUM LWyMoM. Tun dunbTpaumm, Hanpumep
YacTtoTa cpesa, nonoca nponyckaHus MOryT MHOTAa UCKaXaTb UCXOAHbIE AaHHbIE.

4.2.5.5 CepTudpmnkauus anroputma

CepTuduumpoBaHHble AaHHble WUCMbITAHUKM MOryT ObiTb MCNONb30BaHbl 4SS
cepTMdukaunm anropuTmMos.

4.2.5.6 HTepnonsauusa/akcTpanonsaums

LindhpoBoe obopynoBaHue, Takoe Kak NIMHENHbIE BECbl U Bpallalowmecs AaTHuKK,
BKMOYaeT annapartHoe/nporpammMmHoe obecneveHne MHTeEpnonauun Ons yBenuveHus ux
paspeweHuns. Cnuwkom 6onbliad MHTEPNONALMS MOXET reHepupoBaTb HENMHENHOCTb
NOKa3aHWN LWKanbl, a Takke CHWXKaeT YaCTOTHYI XapaKTepUCTUKY.

4.3 KanubpoBka usmepurtenbHoro obopyaosaHus (1ISO 10012)

4.3.1 O6wme nonoxeHus

N3meputenbHoe obopyaoBaHune cnefyet perynsipHo KannbpoBaTb B COOTBETCTBUM
C N3BECTHbIMW MPUMEHSEMbIMW CTaHAAPTaMM Ha OCHOBE MeTporiornyeckux TpeboBaHum.

Mpu HeobxoauMoOCTN AOMKHbI ObiTb NpeaoCcTaBfeHbl KanuMbpoBoYHble Tabnuubl, 4YTOOLI
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nokasaTb COCTOsiHMe obopyaoBaHus. PekoMeHayemasi nocnefoBaTenlbHOCTb BbIrMSAnUT
cneayoLwmmM obpasom:

a) perynsapHbl MHTEpPBan KannubpoBKy;

0) wucnonb3oBaHWe pe3ynbTaToB KanMOpOBKM ANA  OUEHKM MOrpeLluHocTm
n3MepeHun;

C) wucnonb3oBaHWe pes3ynbTatoB KanubpoBku (Npu HeobGxoaumocTu, Tabnuy
KannbpoBKM) AONA  KOPPEKTUPOBKW MokKasaHui W, TakuMm 00pas3oM, YMeHbLUEeHUS
NOrpeLUHOCTM U3-3a HETOYHOCTU KannmbpoBKM MHCTPpyMeHTa/npudopa.

4.3.2 NMpoussoaunTenb U NOCTaBLMUK CPeACTB NU3MEpPEeHUN

N3rotoButenb/nocTaBLLmK OOJDKEH oTkanubposaTtb NpeanoXeHHble
METPOSIOrM4YECKNE XapPaKTEPUCTUKM U 3a40KYMEHTUPOBATb COOTBETCTBME 3asIBIIEHHbIM
3HayeHuaMm MPE (npefenbHble 3Ha4eHUS METPOMOrNMYECKNX XapakTepucTuk) (cmotpu ISO
14978: 2006, pasgen 8).

4.3.3 Nonb3oBatenb cpeaCcTB U3MEPEHUN

MeTponornyeckme xapakTepuctuku, Heobxogumble Ons  npegnosiaraemoro
ncnonb3oBaHus npubopa, OOMKHbI ObiTb BblGpaHbl U NPOBEpPEeHbl KanubpoBkow (Mnu
NPOBEPOYHbIMU  UCMbITaHMsAMK). OTKanubpoBaHHOE 3HayeHue () MeTPOorIornMyeckom
XapaKTEPUCTMKM  (XapaKTepUCTUK) [OMKHO ObiTb YyKa3aHO C COOTBETCTBYHOLLEN
MOrpeLUHOCTbIO/HETOYHOCTLIO  M3MEPEeHUs, W/nn  JOMKHO ObiTb  AOKasaHo, uTo
OTKanMbpoBaHHblE  3HAYEHWs1  METPOSIOTMYECKON  XapaKTEPUCTUKM  COOTBETCTBYIOT

daKkTU4YeCKMM 3Ha4YeHNAM (3HavYeHusm) MPE.

MpunmedyaHwue - [pu 06bIHHOM MCMOMbL30OBAHUN U3MEPUTENBLHBLIX NPUOOPOB YacTo
BO3MOXHO W LenecoobpasHo orpaHnynTb KonuvectBo TpebosaHui (pasnuyHbix MPE) n obbem
pecypcoB, WCMNoMb3yeMblX [Afs JokasaTenbcTBa TOro, YTO U3MepuTenbHbI  npubop

PYHKLMOHMPYET B COOTBETCTBUM C TpeboBaHusimu k HacTpowke (MPL n MPE).

4.3.4 MNorpelHOCTb U3MepeHUs

Mpuemnemasi BeNMYMHa MOrPeLIHOCT U3MEPEHUS BNUSIET Ha KONMMYECTBO TOYEK,
HeoOXoOMMbIX Ans  [okasaTenbCTBa TOrO, YTO M3MEpPUTENbHbIN Npubop UMeeT
onpeneneHHylo  YHKLUMIO  METPOSIOTMYECKON  XapakTepUCTUKM  u/unnm  4to  3Ta
METPONIOrMyeckasl XapakTepucTMka COOTBETCTBYET OMNpPeAenieHHOMY 3HayYeHUo Wnu

dyHKumMn MPE. Bornblioe KonMyectBO TOYEK YMeEHbLUAeT MOrpeLlHOCTb M3MEpPEHUS.
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HebonbLloe KONMYeCTBO TOYEK yBENMYMBAET MOrPELUHOCTb namepeHns. CrnegoBaTenbHo,
Tpebyemoe KONM4ecTBO TOYEK 3aBUCUT OT NPUEMIIEMOCTU NOTPELLHOCTU U3MEPEHMS.

4.4 CpaBHeHue pe3ynbTaToOB WU3MEpPeHUMNn npubopamu, UCNONb3YHOLWUMU

pa3Hble NPUHLUMUNbI U3MepPeHUA

CyllecTByeT HECKOMNbKO W3MepUTEeNbHbIX NPUOOPOB C pasHbIMUM  NPUHLUNAMU
N3MEpPEHNHA, KOTOpble MOXHO WCNOMb30BaTb AS1I9 W3MEPEHUA OOHUX U Tex Xe
reomeTpu4ecknx norpewHocTen. Hanpumep, NpaMoyrosibHOCTb MOXET ObiTb u3mepeHa
yrornbHUKamu, nasepHbiM YrnoBblIM WHTEPEPOMETPOM WU ONTUYECKUM YrOSNIbHUKOM C
aBTOKONNMMAaTOPOM. M3MepeHHble pesynbTaTbl JOMKHbI ObiTb OAHO3HaYHbI B npegenax
onpeaenieHHoro ypoBHs norpewHoctn. Korga pesynbTaTbl M3MEpeHUr cpaBHMBAKOTCH,
COBMECTMMOCTb A0SMKHa ObITb NpOBEpeHa C NCNOMb30BaHMEM CreayoLlwmnx MeTo40B.

a) AOCOnoTHbIN METOA: Te e KOHTPOSibHble npubopbl MCNOMb3yTCA ANs
CpaBHUTENBLHOrO wucnbiTaHnsa. OaMH K TOT Xe WuCnbITyeMbln Npubop un3mMepsieTcs
OAHOBPEMEHHO LeneBbiMM npubopamn, u pesynbtaTtbl cpaBHuBarTcs. [1pubopbl,
ncnonb3yemble OS5 3TOro CpaBHEHUS, AOMKHblI ObITb OTKaNMObpoBaHbI, U AOMKHA ObiTb
obecneyeHa BO3MOXHOCTb OTCMEXMBAHUS [0 COOTBETCTBYIOLWNX MEXAYHAPOOHbIX
CTaHOapToB.

0) OTHOCUTENbLHBLIN MeTo4 C KanMbpoBaHHLIMW YCTPOMUCTBAMU OOHOBPEMEHHO:
TOYHOCTb  YCTPOWCTBA, MCMNOSMb3yeMOro [And 3TOr0  UCMbITaHUs, npoBepsieTcs
KOHTPONbHbIMK npubopamn. WcnbiTaHMe Ha COBMECTMMOCTb [OJDKEH MpPOBOAMTHLCSA
O[HOBPEMEHHO, a BbIXO4bl CPaBHNBATbLCS.

c) OTHOCUTENbHbLIM MeToL C KannbpoBaHHLIMW YCTPOMCTBAMU B pasHOe BpPeMS:
TOYHOCTb  YCTPOWCTBA, MCMONb3yeMOro [And 9TOr0  UCMbITaHus, npoBepsieTcs
KOHTPONbHbIMU nNpubopamun. UcnbiTaHne Ha COBMECTUMOCTb BbIMOSMHAKTCA B pa3Hoe
BpeMS, a ero BbiXo CpaBHUBAETCS.

r) OTHoCUTENbHBLIM MeTo4 C HekanubpoBaHHbIM NPUOOPOM  OAHOBPEMEHHO:
HekanmbpoBaHHOE YCTPOMCTBO, TAKOE KaK UHCTPYMEHT pearnibHON MallUHbI, MPUMEHSIETCA
Ana  ucnbitaHus. McnbiTaHne Ha COBMECTMMOCTb BbIMOMHAETCA OOHOBPEMEHHO, a
BbIXO4Hbl€ aHHblEe CPaBHMUBAKOTCA.

e) OTHOCUTENbHbIN METOA4 C HeKkanubpoBaHHLIM YCTPOWCTBOM B pas3HOE BpeEMS:
HekanubpoBaHHble  YCTPOMCTBA NPUMEHSOTCA K uchbiTaHuo. [poBepka  Ha
COBMECTMMOCTb BbINOSIHAETCA B pa3HOe Bpems, a pesynbTaTtbl CpPaBHUBAKOTCA.

[MoBTOpAEMOCTb YCTpOMCTBA NPOBEPSETCH 3apaHee.
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Ecnv anemeHTbl u3MepeHus npoBepsemMbix NpubopoB BKMYawT B cebs
XapaKTEPUCTUKN OBWXKEHUSA, TO CKOPOCTb MCMbITaHUSA, uUnbTpauunio, 4acTtoTy BblIGOPKM,
MeCcTo npoBefeHuss ucnbiTaHna wn 1. [. CnegyeT nogaepxvBaTtb (HACKOMbKO 3TO
BO3MOXHO) MOCTOSAHHBIMU U 3anNnCbIBaThb.

CpaBHUTENbHOE UCNbITaHWe crnegyeT NOBTOPUTbL HE MeHee OecCATU pa3. 3HayeHus
cpeaHen NOrpeLHOCTU N3MePEeHNn AOMKHbI OblTb paccyYnTaHbl.

CpaBHeHMe BbINOSHAETCA [ANs KaX4oro OTAenbHOro napameTpa  NpoBEPKY,
HanpuMmep, B Cryyae KpyroBoro ucnbltaHusa gnameTp, Gxx, npodunb 1 T. 4. npoBepsaeTcs
N CpaBHMBAETCS OTAENbHO.

Ha pucyHke 5 nokasaHo NpaBuio Cy>XAeHUsA 5151 CpaBHEHUS.

- Ecnu gBe KOHKpeTHble 30HbI COOTBETCTBUSA (CMOTPU 2) NepeKkpbiBatoTca (CMOTpH
3), KaK nokasaHo B crnydyae 1, MOXHO ckasaTb, YTO OBa pesynbTaTta WOEHTUYHbI W
COBMECTUMOCTb  YOOBIIETBOPSAETCA, U WX MOXHO WUcnonb3oBatb 6e3 kakux-nmbo
3aMeyvaHuni.

- Ecnu pgBe 30HbI 2U (pacluvpeHHas MorpelHoCTb U3MEpPEHUSA) KOHKPETHbIX
npnbopoB nepekpbiBaoTca (CMOTpM 3), Kak MNokasaHo B crnyyae 2, COBMECTUMOCTb
BbINOSIHAETCS, N pe3ynbTaTbl ABYX NpMOOPOB MOryT UCMOSb30BaThbCA B Ka4yeCTBe OOHOW
uenmw.

- Ecnn HeT nepekpbiBalOWNXCA 30H, TO pesynbTatbl ABYX MNpUOOPOB HeNb3s
Ha3BaTb COBMECTUMbIMW.

Ecnv npumeHsoTCa pasnuyHble TUMNbl UHCTPYMEHTOB 06e3 Kakmx-nubo AaHHbIX
CpaBHeHUsA, TO HeobxoouMMO corfalleHne Mexay npoumssoauTenem / MOCTaBLUMKOM W

norfib3oBaTesieM.

MpumevyaHne - 2U 30Ha MOXeT ObiTb nonydeHa u3 NpeaBapuTENbHOrO OnbiTa B

NCNbITaHUAX.
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3
Obo3HayeHue:
1 - 2U 30Ha;

2 — KOHKpeTHas 30Ha COOTBETCTBUS;
3 — 30Ha nepekKpbITUS;

m — cpefHee 3Ha4vyeHue;

A —cnyyan 1;

B — cnyyan 2

PucyHok 5 - CpaBHeHMe OBYX pasHbIX U3MepUTenbHbIX Npubopos

5 OnucaHue cpeaACcTB U3MEpPEHUMN

KoHKpeTHble n3mMepuTenbHble Npubopbl onucaHbl B 3TOM pasgerne. NHCTpyMeHTbl
KnaccuduumMpoBaHbl M cBedeHbl B Tabnuuy. MeToa kaTeropvsaumu 3aBUCUT OT €ro
NPUMEHEHUS M OCHOBHbIX XapaKTepPUCTHUK, Kak NokasaHo B Tabnuue 3.

Tabnwunua 3 —Kareropusa MHCTpyMeEHTa M HOMEP NO3MLMK

Homep nosvunmn KaTeropusa nHcTpymeHTa MpumeyaHne

. Bkntovasn ANVHY
6 MexaHun4yeckne ycTponcTea 5
CTaHOapTHOro yCTpoKrcTBa

N3amepuTenbHble npubopbl AnvHbl U | OT AanbHero naMepexHus K

7
CMeLLeHus KOPOTKOMY N3MEPEHNIO
8 Mpunbop ans n3MepeHns
NPAMONMHENHOCTHN
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[MpodormkeHue mabnuysi 3

Homep nosnunn KaTeFOpVIFI MHCTPYMEHTA I'Ipmmel-laHme
YcTponcteo ans n3mepeHunsa

? NPAMOYrofibHOCTU

10 YcTponcteo ans n3mepeHuna
NNOCKOCTHOCTU

11 MHCTpYMeEHT namepeHus yrna

12 CneuunanbHoe n3mMepuTensHoe
YCTPOMWCTBO

B kaxgon Tabnuue ykasaHbl ee uMs, pasmep, AuanasoH usmepexus, MPE,
HeonpeneneHHOCTb M3MEPEHUS, CTaHOapT, CBA3aHHbIM C paboyen cpenown, PUCYHOK U
npumeyaHus. MNMpumep Tabnuubl npueeaeH B Tabnuue 4. Cogepxumoe Tabnuuy, npuBeaeHo
TONbKO B Ka4YecTBe Npumepa 1 npeaHasHavyeHo Ans M3MepeHuin Ha CTaHKe B UCTbITaHUSX.
Ecnn ecTb HekoTOpble CBsi3aHHble CTaH4apTbl ONA ero cneumgukaumn, cogepxaHue
YKa3blBaeTCHA Kak peKOMeH40BaHHOE NN TUNUYHOE.

B lMpunoxenun B ykasaHbl cyuwecTBylowmne craHgaptbl 1ISO u HauMoHanbHble

n3MepuTenbHble NPUGopBLI.

Tabnuuya 4 —lNpumep onucaHuna oopmaTta Tabnmubl

HanmeHoBaHne npmnbopa YkasaHune  HasBaHua npubopa wunmM  MeToAa
1 n3mepeHud.

Onucanue Mpoctoe onucaHne npubopa wunuM MeToaa
2 n3mepeHus.

Pasmep B MM [MpyMmepHble UM pekoMeHayemble pasmepbl
3 onucaHus

ToyHocTb MPE Mpumep nnn pekomeHayembin MPE onncanus
4

Koppektuposka MPE B |CBegeHMss O  COCTOSHUM U OYepeaHom
5 onpefeneHHbIX TOYKax B | KOHTPONbHOM MpoBepku npubopa mnm npmbopa,

MKM NPOBEPEHHOro KanmbpoBKOW, onnucaHue npumepa

nnu pekomeHgyemoe ynydweHHoe MPE

YpoBeHb YMCTOTHI | YKa3biBaeTca MNpUMEpPHOe WM pekomeHayemoe

6 NOBEPXHOCTH Ka4ecTBO W3MEPSEMON MOBEPXHOCTU B TOYKe

n3MepeHns
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[MpodormkeHue mabnuusi 4

HanmeHoBaHne npmnbopa

YkazaHne  HasBaHus  npubopa mnu  meToaa

1 N3MepeHus.
YpoBeHb TBEpPAOCTM | YKasblBaeTca MNpuMMepHasi unm pekomeHgyemas
7 NMOBEPXHOCTMN CTeneHb M3MepeHusi TBEPAOCTU MOBEPXHOCTU B
TOYKE U3MEpEeHUs YyKasblBaeTCaA NS Kaxgoro
ncnonb3yemMoro matepvana
Pabo4as cpepa PekomeHgaumm ans paboyen cpeasbl,
8 TemnepaTypbl, ONUcaHue
Honrocpo4yHas -
9 cTabunbHOCTb
OKBUBANEHTHbIN YkasblBaeTcst KO3PULUMEHT NOSTHOrO TEMNSI0BOro
10 KO3 PULIMEHT TEMNSIOBOro | pacLUMPEHUS.
pacwmpeHns [MKm / (M
°C)l
CooTBeTcTBYIOLWMNE YKkasblBalOTCA CTaHgapTbl Anga cneuudukaunm
11 cTaHgapTbl npubopa, onncaHue
Ccbinka Ha cepuio ISO | YkasbiBaeTcss npumep npumeHenust B cepum ISO
12 230 230
MorpelwHocTb n3mepeHnst | Homepa OCHOBHbLIX MYHKTOB, Ha3BaHUS UMK
13 OnucaHna  HecTabunbHOCTM  N3MEPUTENBHOIO
npubopa ykasaHbl B M. 4.2.
3amevaHus OnucaHne AoNONHUTENbHbIX 3aMeYaHNni
14
MprMepbl pUCYHKOB MpuBOAMTCS M300paxeHne BHELHEero Buaa wunu
15 ccbiikn Ha npumep B ISO 230-1

onpenenexHusi, peanusaunm, CoXxpaHeHust U1 BOCNPOU3BEAEHUS eaNHULbI U 3HAYEHUI
BEITMYMHBI, KOTOPAsi CIYXMUT 3TANIOHOM MpPWU UCMbITaHUSAX cTaHka. CnegoBaTenbHO, Npubop
[OIMKeH OblTb YCTOMYMBBIM K NOOLIM M3MEHEHWNSIM YCIOBUIA N YyAOOHO yCTaHaBNMBaTLCS B

MecTe HasHadeHus. Ha I'Ipl/l60p BITUAET Cuna TAXEeCTU, NO3TOMY €ro no,u,nepmwsamu.mﬁ

30

6.1 O6wme nonoxeHusa

6 MexaHu4yeckune npmndopbl obLero Ha3Ha4YeHus

MexaHnyeckoe YCTPOMCTBO - 3TO KOHTPOSbHbIA Npubop, NpeaHasHayeHHbId 4N
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MeTo[ BMNUSIET Ha TOYHOCTb. Kpome Toro, Ha Hero BNuseT namMeHeHne tTemneparypbl n3-3a
€ro TennoBoro paclmpeHus. NoaToMy xapakTepUCTUKN TEMMOBbIX BANAHUA LOMKHO ObiTb
4YeTKO ykaszaHo. BHyTpeHHMe TemnepaTtypHble rpagveHTbl nNpubopoB MNPUBOAAT K
NUCKaXXEeHNAM OpMbl U MU3MEHeHMAM pasMmepoB. MeToa camokanmbpoBKM MOXET
NPUMEHATLCS K OONbLUMHCTBY MeXaHuyeckux npubopoB (cmoTtpu ISO 230-1: 2012,
8.2.2.1.1). Bknagyukm norpeHocTn cmotpu B Tabnuue D.1.

B Tabnnue 5 npuBeaeHbl KpaTkne CCbIJTIKM Ha MeXaHn4yeckmne I'Ipl/l60pbl.
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6.2 KoHTponbHasa nuHeunka

FOCT ISO/TR 230-11-202

HanmeHoBaHne npmnbopa

KoHTponbHaga nuHenka

OnucaHue

KoHTponbHast nuHenka npeacTtaBnseT cobomn
npubop, npeaHasHadYeHHbINn AN U3MEepeHuin

npAMOM  NWHUKW, C KOHKpeTHbiMm MPE, no
KOTOpPbIM MOTyT ObITb OnpeaeneHbl OTKITOHEHUS
OT NPAMOJSIMHENHOCTM UIN NITOCKOCTHOCTW.
CyliecTByeT [jBa OCHOBHbIX TUNa fINHEEK:

- JNWHernHaa -§nuHenka C ogHon pabouyen
NOBEPXHOCTbIO [CMOTPU PUCYHOK 6 a)];

- NNHelrKa ¢ ABYMSA napannenbHbIMU padoynmm
NOBEPXHOCTAMM [CMOTPU PUCYHOK 6 6)].

B nocnegHem cnydyae MOXeT ObITb:

- paBHOMEpHOE ceYyeHue CO CMOLWHbIM Wn
obner4yeHHbIM NOSIOTHOM [CMOTPU PUCYHOK 6 B)].

- NPOCTOro MPSIMOYroSIbHOTO CeYeHUs!

OcHoOBHOE HasHa4deHue

OnvHa namepexns + 40 mm

PekomeHayemas anuHa | 300 500 1000 | 1500 | 2000 | 3000
n3mepeHusd, L, Mv

PekomeHgyemas 3 4 6 8 10 14
npamMonnHenHocte  MPE  wu

nnockoctHocte MPE pabounx

NOBEPXHOCTEN B MKM:

MeHee 4yeMm (2 + L / 250) Mkm

MECTHbIA JOMYCK, 5 MKM Ans>

300 mm

PekomeHayembln 5 10 15 25 30 45
napannenuam MPE pabounx

NOBEPXHOCTEN B MKM

meHee 1,5 (2 + 0,01 L) Mkm

PexomeHgyemas 30 50 100 150 200 300
NPSIMOSNIMHENHOCTb ~ BOKOBbIX

NOBEPXHOCTEN B MKM

meHee 10 (2 + 0,01 L) Mkm
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1 HanmeHoBaHne npunbopa KoHTponbHas nuHenka
8 PekomeHayembin 45 70 150 220 300 450
napannenuam BGokoBbIX
NOBEPXHOCTEN B MKM
meHee 15 (2 + 0,01 L) Mkm
9 Mpumep yMeHbLUeHHon | OT ot Or 1101 20T 2|01 3
(CKOppeKTUpOBaHHOWN) 0,1 0,5 po2 |po4 |po5 |pob
npamonuHenHoctn MPE B | go 1 0o 2
onpeneneHHbIX TOYKax B MKM
10 Honyctumoe ectectBeHHoe | 0,01 mm Ha 1000 mm, ecnu onupaTtbCca Ha aBe
OTKITOHEHUe Onopbl, PacrnonoOXeHHble Ha KpanHUX KOHUaX.
To4HOe MakcuMarnbHoe 3HayYeHne SOMKHO ObiTb
OTMEYEHO Ha OAHOWN M3 rpaHen
11 PekomeHayemas 5 MKM ans anviHel namepeHnsa 10 mm
NPSAMOYrofNbHOCTb MPE
OOKOBbLIX  MOBEPXHOCTENM K
paboynM NOBEPXHOCTAM
12.1 | Pexkomengyemasn obpaboTtka | LLlepoxoBaTtocTb MeHee 0,8 mkm, Rt. ToHko
NOBEPXHOCTH N3MeNbYEHHbIN, NPUTEPTLIN UM COCKOBEHHbIN
PekomeHgyemas  tBepgocTtb | Hv490 go Hv620
12.2 | noBepxHOCTHU
13 Pabouas cpena Pabouune ycnosua (cmotpu ISO 230-3: 2007,
Tabnuua C.1)
fonrocpoyHasi ctTabunbHoOCTb | -
14
15 OKBMBaANEHTHbIN 3aBuCUT OT UCNOSb3yeMoro MaTepuana: crasnb:
KO3 PpULMEHT Tennosoro | 11; kepamuka: 8; CTEKNO CO CBEPXHU3KUM
pacwmpeHns [Mkm / (m °C)] pacwmpexnem (ULE): 0,1
(Bnuset Ha wu3rmb B cnydae
TENnoBbIX rPagVUeHToB)
16 CooTBeTcTBYIOLWMNE BS 5204, DIN 874, JIS B7514
cTaHgapThbl
17 Ccbinka Ha cepuio 1ISO 230 ISO 230-1: 2012, 8.2.2.1, 10.3.2.3, 12.2.3.1 u

12.2.3.2
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1 HanmeHoBaHue npunbopa KoHTponbHas nuHenka

18 MorpelHoCTb n3mepeHns OCHOBHbIE y4acCTHUKK: cMOTpu Tabnuuy D.1.
Mpumep: -

19 3ameyvaHus Korga nuHenka unCnosnb3yetca C  YPOBHEM,
LUMpMHA paboumx NOBEPXHOCTEN OOSMKHA ObiTb
He MeHee 35 MM.
B cnyyae wuv3MmepeHus B BepTUKarbHOM
HanpaBneHun paccTodAHWEe Omnopbl  AO0IMKHO
coctaBnate 5 L / 9. Tabnumua 6 ykasbiBaeT
pekoMeHayemoe noadepxueatoliee COCTOAHUNE
rpaHu.

20 Mpumep pucyHkoB CMOTpU pUCYHOK 6

a) [lyroobpasHbin

w

W a1y9 1
A

C

w W

S8
L

w
QLS8
: S8

5L/9 i 2L/9 -
C B

6) C aByms napannesnbHbIMU NOBEPXHOCTAMU C OBNerYeHHbIM NOSTIOTHOM
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36

= ZL/9 ~|—~ 5L/9 -t
A B

B) MpsAmoyronbHoe ceveHve

O603Ha4veHume:

A — OMOpPHbIE TOYKM;

B— ny4ywwe onopsl;

C — ny4wme onopsl;

L — paboyas anuHa;

W — paboyasi NnOBEPXHOCTb;

S — 6okoBasa NOBEPXHOCTb

PucyHok 6 — lNpumepbl JIMHENKK

w
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Tabnuuya 6 - OnopHble COCTOAHME NUHENKN

[AnvHa B Mm Cxema Wnpoknin Tnn HopmanbHbI TN

Pabou | Obwa Pasgen Macc | Pasgen Macc

as A a, Kr a, Kr
1 | 300 340 o 2 | 1

A B R T '
90
C C

2 500 540 - |4 ) 3

4 11000 |1040 1 e 1212

100

5 | 1600 1640 - N — [ 33

a Obwas gnmHa HeMHoro 6onblue paboyen AnvHbI, Tak YTO NPOBEPKA MOXET ObITb
npoBegeHa 6e3 HeobGXOOAMMOCTM MCMOMb30BaTb KOHUblI [PaHK, KOTOpble TpyaHee
obpabaTbiBaTb TOYHO.

b Maccbl oTHOCATCA K 06bl‘-IHOMy YyryHy; OHN HEMHOIO oonbLue, Yem cranb.
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6.3 UcnbiTaTernbHble ONpPaBKN C KOHNYECKMMU XBOCTOBUKaAMU

1 HanmeHoBaHme np|/|60pa WcnblTaTenbHas onpaBka C KOHUYECKUM
XBOCTOBMKOM
2 OnucaHve NcnbiTaTenbHas onpaska
npeacrasnaer  npu  onpeaenéHHbIX
npegenax ocb, KOTOpPYyH Heobxoaumo
npoBepuTb, NMbo Ha GueHne, nMbo Ha
MEeCTOMOoNoXeHne (nonoxeHue n
OpueHTaumusl) OTHOCUTENbHO  OpPYrux
KOMMOHEHTOB C TaHKa.
KoHTponbHbIe onpaBku nmeroT
KOHMYECKUN XBOCTOBUWK AJ1 BCTaBKWN B
rHe3go  UCMbITYEMOro  CTaHka U
UMITMHOPUYECKMA  KOPMNYC,  KOTOPbIV
ncnonb3yeTcs B KayecTBe aTasioHa ans
N3MepeHni.
3 PekomeHayembiv pasmep OnnHa n3amepenus + 40 mm + gnvHa
KOHWYEeCKOro XBOCTOBUKA
4 PekomeHayemMblin ananasoH | 75 150 200 300 500
N3MepEHNS (annHa NpsiMon 4YacTtu) B
MM
5 PekomeHayemoe ecTtecTtBeHHoe | 0,65 1,5 1,8 3,3 5,8
OTKITOHEHMEe (koHyc Mop3e) B MkM
6 PekomeHayemass npaMoOnNMHeEnHocTsb | 1,6 2,1 2,5 4 6,2
MPE (koHyc Mop3e) B MKM
7 PekomeHayemoe obuiee | 2 2 3 3 3
OTKITOHEHWE MO BCEW ANMMHE B MKM
8 PekomeHgyemoe MaKkcumarnbHoe | 2 2 3 3 3
OTKITOHEHNE anameTtpa
UMANHOPUYECKOM YaCcTn B MKM
9 Mpnmep yMeHblleHHon | 0,8 0,8 1,0 1,0 1,5
(ckoppeKkTupoBaHHON)
NPSIMOSTIMHENHOCTH MPE B

onpepgeneHHbIX TOYKax B MKM
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1 HanmeHoBaHue npm6opa McnbiTaTenbHas onpaBka C KOHUYECKUM
XBOCTOBUKOM
10.1 | Pekomengyemas obpaboTka | wepoxoBaTocTb MeHee 0,8 Mkm, Rt
NOBEPXHOCTH
10.2 | PekomeHpgyemas TBepaocTb | Hv490 no Hv620 ¢ nokpbiTnem unu 6e3
NOBEPXHOCTH NOKPbITUSA
11 PekomeHayemble matepuansl 3akaneHHas u yny4leHHasa ctarnb
12 Pabovas cpena Ycnosus ncnbiTaHum
13 | JonrocpoyHas ctabunbHOCTb TpebyeTcs TepmoobpaboTka 6e3
cTpecca
14 OKBMBANEHTHbIN KO3dhULMEHT | 3aBUcUT oT NCNosib3yemMoro

TEenmnoBoro pacwumpeHnss B Mkm/ (M | Matepuana: ctanb: 11; kepamuka: 8.

°C)

15 CooTBeTCTBYIOLLME CTaHAAPTHI JIS B7545

16 Cceblinka Ha ceputo ISO 230 ISO 230-1: 2012, 10.1.2-10.1.5, 10.2,
10.4.4, 12.3.2.4, 12.3.2.6, 12.3.3,
12.3.4,124.6 n 125

17 MorpelwHoCTb n3MepeHus OCHOBHbIE y4acCTHUKKN: cMoTpu Tabnuuy
D.1.
Mpumep: -

18 OHM  n3roToBneHbl K3 3akaneHHoOW W MoauuuMpoBaHHOW cTanu, 6e3
NOKpbITUA unu ¢ TBepabiM XxpoMoMm. OHM Takke UWMeT creayoLlme
XapaKTepUCTUKMK:

a) wnngoBaHHble U NONMPOBAHHbIE LIEHTPbI, YrNybneHHble Ha KOHuax Ans
3aWwmnTbl € Uuenbo 06paboTkM U KOHTPONS;

6) yeTbipe onopHble NMHMK pasHeceHbl Ha 90 ° (1, 2, 3 n 4);

B) B Cny4ae OTHOCUTENbHO MeafeHHON KOHYCHOCTM Mop3e u MeTPUKN onpasBku
aepxartca B rHesge camocTosiTenbHO, cMoTpu PucyHok 7 a) a. PesbboBas
YacTb NpeaHasHa4vyeHa ansa npuema ranku ons n3snevyeHnsa onpasky U3 rHesaa;
d) B cnyyae OTHOCUTENBHO KPYTbIX KOHYCOB [cMOTpU puc. 7 a) 6]
npegycMoTpeHo pe3bboBoe OTBEPCTUE ANSA KPenneHus onpaBkm C MOMOLLbIO
pe3bboBON MKCUpYHOLLEN NNAaHKN U OUKCUPYIOLWEN PYYKX, UCMOMb3yeMON C
YCTPOMCTBOM aBTOMATU4YECKON CMEHbI MHCTPYMEHTa [CMOTpu puc. 7] a) BJ.
HakoHeu, BO un3bexaHve nepeBopayMBaHUs OMNpPaBKW, MHCTPYMEHT Takke

MOXeT ObiTb cHabxeH yanuHuTenem P gnmHon ot 14 mm go 32 MM u




FOCT ISO/TR 230-11-202

1

IﬂawmeHOBaHMe|1pM6opa McnbiTatenbHas onpaBka C KOHUYECKUM

XBOCTOBUKOM

ANamMeTpoM, HEMHOr0O MEHbLUMM, YeM AuamMeTp UMINHOAPUYECKOM 4YacTu
[cMoTpK PucyHok 7 a) r].

Ha pucyHkax 7 6) -7 €) B ka4yeCcTBe npumepa nokasaHa cepus NoAXoAsLMX
onpaBoK. BHelwHe pasmepbl (QnameTp n anvHa) n npodunb OTBEPCTUS ITUX
onpaBoK Oblnn onpedeneHbl TakMm obpas3om, 4TOObl (3a MCKMOYEHUEM TeX,
KoTopble nmetot KoHycbl Mop3e Ne 0 n Ne 1) npornbé Ha cBo604HOM KOHLE M3-
3a HaBucaHuss Macca onpaBks U nNpornd, BbI3BaHHLIA [aBfieHMEM Ha Hee
CTPENOYHOro MHAMKaTopa, CBOAATCA K MUHUMYMY MNPU UCMNbITAHMAX 3TUMMU
npubopamu.

Mpornbbl Obinn paccuntanbl ansa E = 206 kH / MM2; gaxe Onsi HECKOSbKO
MeHbLnX 3HaveHnn (E = 176 kH / mm2 go 186 kH / Mm2) npornbel BCe eule
HEe3Ha4YMTENbHbI.

B cnyyae «koHyca 7/24 B Tabnuue ykasaHO COOTBETCTBME Mexay
UUITMHAPUYECKUMM YaCcTAMM U pa3MepaMun KoHyca.

Ecnv onpaBku c pasmepamu, OTAMYHBIMU OT YKa3aHHbIX Ha PUCYHKe 7,
NCNonb3ylTCA ANA NPOBEPKN BblpaBHUBAHWSA, UX NPOrMd OomkeH OblTb YETKO
0603Ha4YeH Ha HUX M YYUTbIBATLCS NPU UCMbITAHUN CTAHKOB.

HakoHeu, obpawiaeTt Ha cebst BHMMaHue TOT dhakT, YTO onpaBku mMaccomn bonee
5 Kr uMeloT TEHAEHLUMIO BbI3blBaTb OTKITIOHEHNE MOPU3OHTANbHOIO WNNHAENS, B

KOTOprIZ OHW BCTaBIAKOTCA.

NMpumedyaHue - KoHyc maeanbHO BAMCbIBAeTCs B rHe3no. OTO NpoBepsieTcs,

Hanpumep, 6epNHCKON rnasypbto.

Utobbl wu3meputb OueHne, onpaBka [omkHa ObiTb nocnenoBaTesflbHO
BCTaBMEHa B LUNUHAENb B YETbIpex MONOXEeHusX, kaxgoe nog yrnom 90° K
npegbiaywemMy, M nonydeHo cpegHee 3HavYeHWe M3 YeTblpex MoNyYeHHbIX
pe3ynbTaToB.

Utobbl NpoBeEpUTb TOYHOCTb MOMEPEYHOro MOJIOXKEHUS KOMMOHEHTa Wnu
napannenbHOCTU, WUCMbITaHME OOSMKHO MNPOBOAUTBLCA MOCcrneaoBaTeNlbHO Ha
ABYX MPOTUBOMOSIOXHbBIX ~ KOHTPOJSIbHBbIX  JIMHUAX HaA  LUUIMHOPUYECKON
NOBEPXHOCTN OMpaBKX, NOBOpavmMBast onpaeky M wnuHaens Ha 180° (cmoTpu
ISO 230-1: 2012, 8.2.2.1.1).
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HanmeHoBaHne npmnbopa

McnbiTatenbHasd onpaBka C KOHUYECKUM

XBOCTOBUKOM

[Mocne ycTaHOBKM oOMpaBkM B LWNMHAENb [OOJDKHO MPOUTU Bpems  Ans
paccenBaHusa Tenna oT pyku onepaTtopa u Ana ctabunusaumm temnepatypbl.

B cnyyae onpaBok ¢ koHycamu Mop3e Ne 0 n Ne 1 HeoBxoauMO yunTbiBaTb UX
eCTeCTBEeHHOe OTKINOoHeHune. Vx cnegyeT MCnosib3oBaTh TOSbKO C NOKa3aHUAMU
cTpenoyvHoro nHaukatopa oo 0,001 mm mn cunon, He npesBbiwatowen 0,5 H.
MpegnodtntenbHo, 4Tobbl UMdepbnaTHbIM OAaTYMK HAHOCUIICA Ha HUKHIOK
YacTb OnpaBKW, YTOOLI MPOTMBOCTOATL €€ eCTECTBEHHOMY NPOBUCAHMIO.

B Tabnuue 7 ykasaHbl UMNUHOPUYECKME AeTanu uchibiTaTenbHOW OnpaBKu
KOHMYECKUX XBOCTOBUKOB 7/24. PucyHok 7 e) obo3HayaeT XBOCTOBMK Tuna

HSK. NoapobHee o paamepax cmoTpn ISO 12164-1.

19

Mpumep pncyHKOB

CmoTpu pucyHkn 7 a), 6), B), r) n a)

Paamepbl B MmunnumeTtpax (Mm)
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—— reference lines (r)
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—— 4 reference lines (r)
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a) ManorabaputHble onpaBku C KOHUYECKMM XBOCTOBUKOM [a) - T)]
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A) onpaska Tuna HSK

O6o3HaveHue:

L - adbdpekTnBHAA onvHa;

P — yunuHgpuyeckoe yanuHeHue;
I — OMOPHbIE NNHUN;

a — meTpuka 80 u Bblwwe;

b — mop3e 6;
c—mop3e 4 nb5;
d — mop3e 3;
e — Mop3e 2;

f—mop3eOuni;
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g — YacTU4HoeE;
h — BcTpeyHbI 6GanaHc

Mpumep pasmepa, L n agnametpa, Dpsk

Dhsk 32 40 40 63
L 150 200 300 300

MpnmevyaHne — UYetbipe nuHUM wWnpnHo 0,1 MM, pasHeceHHble Ha 90° u
00603HaYeHHbIE Ha LMIMMHOPUYECKMX OeTansaxX, BOCNPOU3BOAATCA MO LEHTPY U NPOHYyMepOBaHbl OT

1 00 4 Ha KOHUE onpaBKMu.

PucyHok 7 — Npumepbl ncnbiTateribHOM OnpaBku

M3Bnekatowas ramka gormkHa NOCTaBNATLCA C KaX40M ONpaBKoMW.

MoapoBHOCTN O KOHNYECKOM XBOCTOBUKE CMOTPU B crieundukauum 1ISO, Hanpumep,
D1.

OnpaBka gormkHa MMETb 3a3€MIIEHHbIV U NPUTEPTLIN LIEHTP 3aLLMLLEHHOrO TUNa Ha
Ka)KOoOM KOHLLE.

Yactb, 0603HayYeHHasi MNYHKTUPHOM JMHUEW, SBASETCA 4acTblo  OnpaBKw,
NMoKa3aHHOW Ha puUCyHke 7 a): aTo pacwwupeHue, P, 6bino gobaeneHo ana obnervyeHus
narotosneHmsi. Obwas gnvHa OyaeT yBenuMyeHa Ha 3Ty BENUMYUHY, Tak Xe, Kak U OnnHa
NepBOro 0TBEPCTUS, KOHLEBas 3arnyLka He n3MeHunachb.

CneunanbHaa dopMa, Takas Kak KOHYC M KOHYC, MOXeT OblTb npvMeHuma ans
6a30BOI NNOCKOCTW.

Tabnuua 7 - WcnbiTateneHas onpaeka LinnnHgpuyeckne 4actn KOHUYECKUX XBOCTOBUKOB 7/24

50
KoHyc 7/24 Ne 30 |40 |45 |«kopoTkada | AnvHHas
onpaska | ornpaBska
[nvHa namepeHus B Mm 200 | 300 | 300 | 300 500
Onpaeka Mop3se Ne, k koTopon npucnocobneHa | 3 4 n|4uni4unb 6
LMnnHapuyeckasa 4acTtb 5 5
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6.4 OnpaBKM mMexay LeHTpamum

1 HanmeHoBaHue npubopa OnpaBka mexay LeHTpamu
2 Onucanue B TO Bpema Kak wucnbiTaTenbHas
onpaeBka C KOHWYECKMM XBOCTOBMKOM
CRYXUT MaTtepuarnbHbIM
npegcraBneHnemM ocu BpalLLeHuns,
onpaeka, yCTaHOBIEHHas mMexay
LeHTpaMu, npeacTtasnseT cobon NpocTo
NPAMYIO JIMHUIO, MNPOXOAALLYIO Mexay
ABymMsi Toukamu. OCb Takon OrnpaBku
AOIMKHaA OblTb NPAMONM, a ee HapyXHas
NMOBEPXHOCTb AENCTBUTENBHO
LUNTMHOPUYECKOMN.
OHa MMeeT Ha KaXdOM KOHUe 4eTblpe
KOHTPOJSIbHbIE METKWN, PACnoSiIOXKEHHbIE B
ABYX NepneHankynspHbIX  OCEeBbIX
MNNOCKOCTAX, W LEHTPbl, YTOMNSEHHbIE
AN 3aWmThl.
PekomeHayembin pasmep 300 500 1000 1600
4 PekomeHayembIn Hapy>XHbin | 40 63 80 125
anameTp B MM
5 PekomeHnayembin BHYTpeHHun | O 50 61 105
AnameTp B MM
6 PekomeHayemas macca 6es|or 15|01 2,7|or 8,3|o0T 28,2
KOHLEBbIX 3arnyLlek B Kr no 3 no 4,5 0o 16,5 | npo 45
7 PekomeHgyemoe MakcumanbHoe | 3 3 4 5
N3MeHeHne guameTpa B MKM
8 PekomeHayemas npsiMonunHenHocTb | 1 2 2 2
MPE B MKMm
9 PekomeHgyemaa uunuHgpudeckas | 4 4 5 6
nnotHocTb MPE B MKM
10 PekomeHgyemoe MakcumarnbHoe | 3 3 7 10
OreHne B MKM
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1 HanmeHoBaHue npnbopa OnpaBka mMexay LeHTpamm
11 Mpnmep YMEHbLUEHHON | 2 2 3 3
(ckoppeKkTupoBaHHON)
NPSAMOSIMHENHOCTU MPE B
onpegerneHHbIX TOYKax B MKM
12 PekomeHgyemoe makcumansHoe | Ot 0,02 | Ot 0,1 Ot 0,5/ C 3 no
€CTECTBEHHOE OTKIOHEHWE B MKM 0o 0,04 | no0,7 go 8 19
E =206 kH / mm2
13.1 | Pekomengyemas obpabortka | LepoxoBatocTb meHee 0,8 mkm, Rt
NMOBEPXHOCTU
13.2 | PekomeHayemas TBEPAOCTb | LUunmnHap gomkeH ObiTb 3akaneHHbIM U
NMOBEPXHOCTU nveTb TBEpOoe XpOMMPOBaAHHOE
NOKPbITUE,  4YTOObl  MOBLICUTL  €ro
n3Hococtonkoctb. HV490 pana crtanu,
Hv600 gna kepamuku.
14 PekomeHgyemMble matepuarnsl Cranb unnAl203.
15 Pabouas cpena YcnoBus ucnbiTaHUA
16 | Jonrocpo4yHas cTabunbHOCTb [na matepmana ncnonb3yeTcs cBapHas
ropsiiegedopmMmpoBaHHast TpyOa,
NO3TOMYy OHa cTabunuaupyetcs nepen
OKOHYaTeNbHbIM LWANGOBaHNEM.
17 OKBMBANEHTHbLIN KoaddpuMuUMEHT | 3aBMCUT OT UCMONb3yeMOro matepuana:
TEenmnoBoro pacwmpennsa B MkMm / (M | ctanb: 11; kepamuka: 8.
°C)
18 CooTBeTCTBYIOLLIME CTaHAAPTHI JIS B7545
19 Ccbinka Ha ceputo ISO 230 ISO 230-1: 2012, 10.2.1
20 [MorpeluHocTb n3mepeHus OCHOBHbIe y4aCTHUKKU: cMOTpU Tabnuuy
D.1.
Mpumep: -
21 Mpumep pucyHkoB CmMOTpuY pUCyHOK 8

Pasmepbl B MunnumeTtpax (Mm)

a7
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[

O6o3Ha4eHue:

D — BHeLWwHW guameTp;

d — BHYTPEHHUN gnameTp;
L — obwan anvHa;

I - KOHTPOJIbHbIE OTMETKN

—

PucyHok 8 - MNpumep onpaBku ¢ LEHTPOBLIMU OTBEPCTUSMU

6.5 NpoBepoYHblIe YyronbHUKN

1 HanmeHoBaHue npmnbopa YronbHUK

2 Onucanune OcCHOBHbIMU TMnamu YrONbHNKOB
SABNSAKOTCA:
1) YrOSTbHUK, npeacTaBneHHbIn
MSIOCKOCTbIO M pedbpomM nog npsiMbiM
yrnom, ¢ pebpom xectkoctn mnu 6e3s
Hero [Puc. 10 a)],
2) LUUNMHOPUYECKUIN YrONbHUK,
npeacTaBneHHbIN OCblO,
nepnengukynapHon nnockoctu [puc. 10
6)l,
3) yronbHUK 65104HOrO TMNa ¢ pebpamu
XecTKoCcTn unu 6e3 Hux [puc. 10 B) nr)).

3 PekomeHayembiv pasmep B MM Kak npaBuno, He [JOMMKeH npeBbliwaTtb
500 mm.
Ona unmnMHOopuyecknx YrorbHUKOB He
oonee 1 200 mm.
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1 HanmeHoBaHne npmnbopa YronbHUK
4 PekomeHayemas NNOCKOCTHOCTL | (2 + 0,01L), roe L - paboyas anvHa B
MPE (nnevya) n npssAMOAIMHEMHOCTb | MUIIAMMETPax
MPE B MKM
5 PekomeHngyemasi MPE | - (2 + L/ 200) Mkm Ons umnMHOpUYeckux
NPSAMOYrOSIbHOCTN B MKM YrONbHWKOB;
- (1 + L/ 200) mkm gns gByxpykoro
TMNa; Unu xe
- 5 Mkm gnsa nobon AnuHbI N3MepeHus
300 mm.
roe L - paboyasa gnuHa B MunnMmeTpax.
Yron moxeT 6bITb MEHbLUE WU MEHbLLE
90°.
6 Mpumep yMeHbLlleHHon | 0,5
(ckoppekTupoBaHHON)
NPSAMOYroSfIbHOCTH MPE B
onpeaeneHHbIX TOYKax B MKM
7 PekomeHgyemas obpaboTtka | LlepoxoBatocTb meHee 0,8 mkm, Rt
NOBEPXHOCTU TOHKO M3MENbYEeHHbIN, NPUTEPTHLIA UK
OYMLLEHHBIN.
8 PekomeHayemas TBepaocCTb | bonbwe 4em Hv360 ans 3akaneHHoOW
NMOBEPXHOCTH cTtanu
[na He3akaneHHon cTanu, 0Oonee
HV170.
9 Paboyas cpena Ycnosus ncnbiTaHum
10 | Jonrocpo4Hasi cTabunbHOCTb TpebyeTcs TepmoobpaboTka be3
HanpspKeHus
11 | OkBMBANEHTHbLIN KO3 PULUMEHT | 3aBUCUT OT UCMOMb3YeMOro MmaTepuana:
TennoBoro pacwmperns B Mkm / (M ° | Ctanb: 11; uyryH: 10; kepamuka: 8;
C) rpanuT: 10
12 | Odonyck Ha npornb yronbHukoB | Mpormb d = 0,7 n (1/2) /1 000 mm
ABYMS1 pyKamu MeToa ncnbitaHms, cMoTpu PucyHok 9.
13 | CooTBeTCTBYIOLIMNE CTAHOAPTHI JISB 7526, B 7539, BS 939
14 | Ccbinka Ha ceputo ISO 230 ISO 230-1: 2012, 10.3.2.2n 12.4
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1

HanmeHoBaHne npmnbopa

YronbHUK

15

nOFpeLIJHOCTb namepeHunsa

OCHOBHbIE y4aCTHUKK: cMOTpu Tabnuuy
D.1.
Mpumep: -

16

3ameyaHud

[na noBbIWEHNS TOYHOCTU M3MEpPEHMUS
cnenyeTt NpUMEHsITb METOA U3MepPeHNs
c nepesopoToM (cmoTpu ISO 230-1) -

N3MepeHNe B LEHTpeE

17

Mpumepbl pUCYHKOB

CmoTpun pUcyHok 8

50

£

2055557,

O6o3HayeHue:

F — npunoxuts ycunue: 2,5 N;

L — paboyas gnuHa B MunnMmeTpax;
1 — ueneBon YronbHUK;

2 — CTPerioYHbI UHANKaTOoP;

3 — 3aXXMMHOE YCTPOMUCTBO;

Mporn6: d = 0,7 L (1/2)/1 000 mm

PlllcyHOK 9 — MeToA ucnbiTaHUs Ha I'IpOFI/I6 FOpI/I3OHTaJ'IbHOI‘/’1 YaCTU KOHTPOJIbHOIO

npubopa

Pasmepbl B MunnumeTtpax (Mm)
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12 max

a) NoBepoyHbI 0) UunuHgpuyeckui B) BnoyHbIn TMN r) PamHbin

PucyHok 10 — lNpumepsbl yronsbHUKOB

6.6 KOHTpOnbHbLIN Ky6

1 HanmeHoBaHne npmnbopa MpeunsnoHHbIN Ky6, KOHTPOSbHLIN KyD

2 Onucaxve TOYHO W3rOTOBMIEHHBLIN KYyD, KOTOPbLIV
ncnonb3yetca AN 3agaHusd nnowagu,
NPSAMOSIMHENHOCTM 7 NOMNOXeHMS.
Tunosble obLLeTexHn4Yeckoro
NPUMEHEHNss [OOCTYNHble Kybbl Takke

NMPUMEHUMBbI K NCMNOJIb3OBAHUIO.

PekomeHayembln pasmep B MM O06bI4yHO nnowaab ot 100 go 500 mm

4 PekomeHgyemasa npsiMOYronibHOCTb | 2 MKM Ansi nobon AnvHbl M3MeEpEHUs
MPE 300 mm

5 PekomeHgyemas nnockocTHOCTb /| 2 MKM B MIOCKOCTHOCTU /
napannensHocts MPE napannenbHOCTH

6 Mpumep COKpaLLeHHbIX | [TpsAMOYyronbHOCTb: 1 MKM;
(ncnpaBneHHbIX) MPE B | lNpaMonnHenHoOCTb: 1 MKM;
onpeaeneHHbIX ToYKax (MKM) [MNOCKOCTHOCTL: 2 MKM

7 PekomeHayemasi obpaboTtka | LlepoxoBatocTb meHee 1 MkM, Rt
NMOBEPXHOCTH TOHKO M3MenbYeHHbIN, NPUTEPTLIN UNn

OUYNLLIEHHBIW.

8 PekomeHgyemas TBepagocTb | HB200 <YyryH: HB200; KameHb: Hs70;

NOBEPXHOCTU Kepamwuka: Hv1600

9 Pabouas cpena Ycnosus ncnbiTaHum
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1 HanmeHoBaHue npubopa Mpeumn3noHHbIN Ky6, KOHTPONbHbLIN Ky6
10 | Jonrocpo4Hasi cTabunbHOCTb Tepmuyeckas obpaboTka bes3
HanpskeHus TpebyeTcs ansa ctanu.
11 | OkBMBaANEHTHbLIN KO3 PULMEHT | 3aBUCUT OT UCMOSNb3yeMOro maTepuana:
TennoBoro pacwmperns B MkMm / (M ° | Ctanb: 11; vyryn: 10; rpanuT: 10
C)
12 CooTBeTCTBYIOLLME CTaHAAPTHI HeT
13 | Cchbinka Ha ceputo 1ISO 230 HeTt
14 | lNorpelwHoCTb n3MepeHus OCHOBHbIE y4aCTHUKK: cMOTpu Tabnuuy
D.1.
Mpumep: -
15 | 3ameyaHusa KannbpoBaHHbIN pasmep,
MNOCKOCTHOCTb, NPSMOSIMHENHOCTb U
NPAMOYTOfIbHOCTb MOryT ObITb
NoJSTyYeHb!.
16 | Npumepbl pUCYHKOB CmoTpun pucyHok 11
w .
w K ] e <
A
4 1
~ |0
- :» Y
- H
w
O603Ha4veHue:
W — paboyasi noBEpXHOCTb
PucyHok 11 — KOHTposnbHbIN KyO
6.7 NoBepoOYHbIe NAUTLI
1 HanmeHoBaHve [MoBepoyYHbIe MANTLI
npubopa
2 Onucanue [MoBepoyHas nnuTa SBMASIETCA KOHTPOSIbHOM paboyer NnoCKOCThH.

MpuMeHsieTca AN LEHTPOBKM, COOpKM U namepeHusa paboTtbl. Ee
BEPXHSASI MOBEPXHOCTb OTLWAbpeHa wunvM OoBedeHa NPUTUPKON ONns

OOCTUXEeHUA XOpOLIJeI7I TOYHOCTN NOBEPXHOCTU.
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HanmeHoBaHue nOBepO‘-IHbIe NnnnTbl

npubopa

PekomeHgyembl | 160 mm x 100 mm go 2 500 mm x 1 600 Mm

N pasmep B MM

PekomeHgyembl |16 |25 |40 |63 |1 1 2 2 250 | 400 | 630 | 1
n pasvep, X,YB |0 0 0 0 000 | 600 | 000 | 500 | x X X 000

MM x x x x x X X X 250 | 400 | 630 | %
10 |16 |25 |40 | 630 |1 1 1 1
0 0 0 0 000 | 000 | 600 000
PekomeHgyemas | 3 35 |4 5 6 8 95 |11, (35|45 |5 7
NSIOCKOCTHOCTb 5

MPE pana ISO
knacc 0 (ISO
8512) B MKM

Mpumep 05/05|05/05|10 |10 |10 |15 |05 |05 |05 |10
CHWXXEHWS

(vcnpaeneHus)
MPE B
onpeaeneHHbIX

TOYKax B MKM

PekomeHgyemas | PekomeHgyemas o6paboTka NoBEPXHOCTU
obpaboTka OTwabpeHHas, wnudoBaHHaa unu nputeptas

NMOBEPXHOCTM

PekomeHayemas | YyryH: HB200; kameHb: Hs70; kepamuka: Hv1600
TBEPAOCTb

NOBEPXHOCTU

Pabouas cpega | YcnoBust UCNbITaHUN

[onrocpoyHas Tepmnyeckasa obpaboTtka 6e3 HanpsKeHus TpebyeTca anga vyryHa

CTabunbHOCTb

OkBuBaneHTHoln | Yyryn: 11; rpanut: 10; kepamuka: 8
KO3 prUNEHT
TEnsoBoro
paclwumpeHna B

MKM / (M °C)
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1 HanmeHoBaHune |_|OBep0‘-IHbIe NINTbIl
npubopa
11 | CootBeTcTBYO - | ISO 8512, DIN 876, JIS B7513, ISIRI 10137.1/ 2
Lne cTaHgapTbl
12 | Ccbinika ISO 230-1: 2012, 10.5.1 n 12.2.2
ceputo ISO 230
13 | MorpelwHoCcTb OcHoBHble yyacTHUKK: cMoTpn Tabnuuyy D.1.
n3mepeHuns NMPUMEP: -
14 | 3amevaHnsa [Ansa kpynHorabapuTHON NOBEPXHOCTH: O6o03Ha4yeHue
< L anuvHa
Mo, ie “I W LnpurHa
2 - A,B,C OnopHble
+N ¥ ] TOYKU
L, M, N TOYKMU
noaaep>KKu
MpaBuno pacnpegeneHus besonacocTy
e=2w/M9
noaaep>Ku =219
Ecnn paboyas
30Ha npesblWwaeT
400 mm x 250 mm,
COOTBETCTBUE
JOJTKHO ObITb
MeHbwe 1 Mkm /
200 H B
LUeHTpasbHou
No3MLUMN.
15 | lMNMpumep CmoTpu pucyHok 12
PUCYHKOB
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C P
_ . '
WL w7 _
e T AN s
TOA 7’
a) YyryHHas BHeLUHSS nnuTa 0) NpaHUTHas BHELWHAA NnuTa
O603Ha4veHume:

A - TpY ONOpPHbIE TOYKM;
1 - rpaHUTHasA NOBEPXHOCTb NMNUTLI;
2 - BcnomMmoraTternbHbI 010K

PucyHok 12 — FopusoHTarnbHble NNnThl

6.8 KoHTponbHas cdepa

1 HanmeHoBaHne npmnbopa MpeunsnoHHbI Wwap (cdepa), KOHTPOsbHas
chepa
2 Onucanuve TOYHO W3rOTOBMIEHHbLIM LIApP, KOTOPbIN
ncnonb3yeTcs ans onpegeneHus
NOonoXeHna n nosopoTa. Mmetrowmecs B
HanMuuu Wapbl Takke NPUMEHUMbl OnS
NCMNONb30BaHus.
PekomeHayembln pasmep B MM O6blyHO anameTp ot 16 oo 30 mMm.
4 PekomeHoyemas opma pgonycka | 0,2 MKM M MeHbLUe
(cdhepuryHOCTB)
5 PekomeHayembIv [onyck no | Quametrp 0,3 MKM, ecnM ykasaH
pasmepy anameTtp.
6 Mpumep cHWxXeHus (ucnpasneHus) | -
MPE B onpegeneHHbIX TO4Ykax B
MKM
7.1 | PekomeHaoyemas obpabotka | LlepoxoBatocTtb meHee 0,1 mkm, Rt
NOBEPXHOCTM
7.2 | PekomeHayemasi TBepaocTb | HV1600 (kepamuka), HV800 (cTanb)
NOBEPXHOCTH
8 Pabouas cpega Ycnosust ucnbiTaHWin
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1 HanmeHoBaHue npubopa MpeumnanoHHbIn wap (cdepa), KOHTPOsbHas
cepa

9 [onrocpoyHasa cTabunbHOCTb Tepmuyeckas obpaboTka bes3
HanpspkeHus TpebyeTcs anga cranu.

10 | OKBMBASIEHTHbLIN KO3 PULMEHT | 3aBUCUT OT UCMOSNb3yeMOro maTepuana:

Tennosoro pacwupeHnss B MkM/(M | Ctanb: 11; kepamuka: 8; rpaHut: 10;
°C) kBapy: 1

11 CooTBeTCTBYIOLLME CTaHAAPTHI HeT

12 Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 10.1.4.4, 10.4.4,
11.2.51mn 114
ISO 230-10

13 | lMorpewHoCTb U3MepeHus OCHOBHbIE y4aCTHUKK: cMOTpu Tabnuuy
D.1.

NMPUMEP: -

14 | 3amevaHus Ecnm wapuk  wncnonb3dyetca  ans
NpOBEpPKM TOYHOCTHU BpaLLeHuns
wnuHaens,  Moxet  notpeboBaTtbcH
KOHUEHTPUYHOCTb  MeXAy  LEeHTPOM
LapuKa 1 XBOCTOBUKOM

15 | Npumepbl pUCYHKOB CmoTpu pucyHok 13
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Obo3HayeHue:
1 — wapuk;

2 - OMNOPHBIN CTEPXEHDb

~ 1

PucyHok 13 - KoHTponbHas cepa




6.9 1D wapukoBasa matpumua

FOCT ISO/TR 230-11-202

1 HanmeHoBaHune MHCTPYMEHTa 1-D LHapukoBasda Matpuba wUnn LwapukoBas
6anka
2 Onucanue Cepus NPeun3nOoHHbIX LLIapUKoB
3aKkpenneHa Ha KOHCTpyKuuMuM Ganku u
oTkannbposaHa Ha CMM,
ncnonb3yemonm  Aana  onpeneneHus
OTHOCMUTEIbHbIX  MOMOXEHUA  LiEeHTpa
NPeun3nOoHHbIX Wapukos. Takon npmubop
cTaburneH n yctaHaBnNuBaeTCsa Ha cTone
aeTtanu ctaHka 6e3 HanpsbkeHus, 4YTobbl
nsbexatb Harpysok u gedopmaumm
(yxypwarouwmx  OOCTOBEPHOCTb  €ro
KannbpoBKK).
TunuyHaa gnuHa Ot 250 mm go 2000 mm
4 TunuyHbIn Matepman 6anku YrnepogHoe BonokHo (CF), kapbua
kpemHus (SiC), ctanb
5 TunnyHbIn pasmep nyya 500 x 50 x 70 mm (CF)
(4 x W % B) 500 mm % 40 mm x 40 mm (SiC)
6 TunnyHaa dpopma ny4a NPSAMOYTOSbHbIN, KBagpaTHbIN,
TPEYronbHbIN UNN LUIMHAPUYECKNIA
7 TunNuyHbIN gUameTp Wapuka Ot 16 go 30 mm
8 TunuyHbIN MaTepman Msva Kepamuka (Al203, Si3N4) unu ctanb
9 TunnyHaa TBEpAOCTb MAYa > HV1650(AI203)
10 | TunuyHas dopma ponycka | <0,3 MKm
(cthepuuHocTs) MPE
11 | TunuyHas wepoxoBaTocTb | LLlepoxoBatocTb <0,1 MkM, Rt
NMOBEPXHOCTH
12 | KoahdmumneHTbl Tennosoro | CF = -0,8; SiC = 4,5; Steel = 11; Al203
paclwmpeHns B Mkm / (M °C) =8,5
13 TunnyHbIN BEC 2,5 kr (pag wapukos CF, anuHa 500 mm)
1,6 kr (maccus wapwukos SiC, anmHa 500
MM)
14 | TunuyHas norpewHoctb | U(k=2)=(0,14+0,6-L)mkmcLBM™

57



FOCT ISO/TR 230-11-202

1

HanmeHoBaHne MHCTPYMEHTa

1-D LapunkoBasd Matpuba wUin LwapukoBas

Oanka

KannbpoBku

15

MHTepBan noBTOpHON KanmbpoBku

Pa3 B rog

16

CooTBeTCTBYHOLLIME CTaHAAPTHI

Het

17

Ccbinika Ha ceputo ISO 230

ISO 230-1, 11.6.2 (1-D wapwukoBas
matpuua), 1SO 230-2, I1SO 230-6

(anaroHanbHble UCMbITAHNSA)

18

nOFpeLIJHOCTb namepeHnsa

OCHOBHbI€ y4acCTHUKKN: cMOTpu Tabnuuy
D.1.
NMPUMEP: -

19

MpuMmepbl PUCYHKOB

cmoTpu puc.14

20

MpunoxeHus

a) ocb nNapannesibHas

1-D maTtpuua LwapuKoB UCMOMb3yeTcs B
coyeTaHnunm C CUCTEMOWN 30HAMPOBAHUSA
ANa onpeaeneHnsa nonoxeHus msda (To
ecTb AaTynKoB NUHENHoro
nepemeweHnsa, rHesga 3D-gaTtymka,
CEeHCcopHoro Tpurrepa, rososkn 3D-
aatymka u 1. 4.). 1-D waposon maccus
YCTaHOBMEH HOMWHANbHO MNapanfenbHo
OCW, 4YTO NO3BONSAET oNpenenaTb:
MMorpeLwHoCcT No3numoHMpoBaHus (T.e.
EXX)

OTKNOHEeHUs  NPSAMONMMHENHOCTN  (TO
ectb EYX 1 EZX)

6) uaroHanbHble UCMbITaHUA

1-D maTpuua wapoB Takke MOXeT ObiTb
n3mMepeHa no gmaroHann noBepxHoCTU 1
/ unn kopnyca paboyero obbema crtaHka
Ans NPOBEPKM TOYHOCTM W3MEPEHUSA

obbema.

21

3ameyaHud

a) [Ona noppepxaHus cTtabunbHOCTU

maccuBa 1-D  wapukoB  cnegyet
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HanmeHoBaHne MHCTPYMEHTa

1-D LapunkoBasd Matpula wUin LwapukoBas

Oanka

obpawatbCa C  OCTOPOXHOCTbIO U
nsberatb yaapos.

©) [lpu npumeHeHun 1-D wmaTpuua
LIapOoB MpeanoyYTUTENbHO MOHTUPYETCS
Ha CTaHKe TaK >Xe, Kak U BO Bpems ero
KannmbpoBku, YTOObl OTMEHUTL 3P EKTHI
npoBucaHus. OddeKTbl NpoBUCAHUSA
TaKke CBOAATCA K MUHMMYMY 3a cyeT
nogdepxknm maccuea 1-D wapukoB B
Toukax beccens (kotopbii paBeH 2L / 9
OT KOHL0B 6anok, pasgeneHHbix 5L / 9),
4YTO peKkoMeHayeTcs.

c) W3-3a npomn3BOoACTBEHHbLIX LOMYCKOB
LApUKN He pacnosiokeHbl TOYHO MO
NPSIMON NIUHUKN, @ OBbIYHO N3MEHSAITCS
B npegenax + 0,1 MM B TpexmepHOM
npocTpaHcTBe. [103TOMyY LUapUKN TOYHO
He pasgerneHbl Ha paBHOM PacCTOSHUMW.
[na wn3amepeHuss Takon OLHOMEPHOW
LLIAPUKOBOM MaTpuLbl 06bl4HO
TpebyloTCca TpU NMHENHbIE OCWU CTaHKa,
Jaxe ecrnM  OHa  yCTaHOBIeHa
napansienbHo ocu. MNHorpa
NPUMEHSAIOTCA  CMELLEHHbIE  LLIAPUKM,
YyTOObI obnerynTb onpegeneHne
opuveHTauun kpeHa 1-D  maTpuubl
LIApMKOB, 4YTO Heobxoammo, korga obe
NOrpeLLHOCTH NPSIMOSTIMHENHOCTH
onpenenstTcs OAHOBPEMEHHO.

d) Pasmep maccmBa 1-D wapoB gormkeH
cooTBeTCTBOBaTb paboyemy ob6bemy
cTaHka. [1na o4eHb OOMbLUMX CTAHKOB 1-

D LapukoBasi maTpuua MOXET
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1 HanmeHoBaHmne MHCTPYMEHTa 1-D LapunkoBasd Matpuba wUin LwapukoBas
6anka
nepemMeLLlaTtbCd MnowaroBo BOOSMb OCU
MaLUWHbl, n n3mepeHus MoryT
KOMOMHMpoBaTbCA / clumMBatbCa MNpu
YCITOBUWN JOCTATOYHOIO NEPEKPLITUS.
2
3
O603Ha4veHue:
1 - KOHTPOSbHbIE LLUAPWKK;
2 - OMNOpPHbIN y3en (OCHOoBaHWe);
3-0ropHbIe TOYKN (OTBEPCTUSA)
PucyHok 14 — 1-D wapwukoBasi maTpuua
6.10 2D wapukoBasa matpuua
1 HanmeHoBaHue MHCTPYMEHTAa 2-D LHapunkoBada Matpuda wUnn LwapukoBas
barnka
2 Onuncanuve Cepus NPeun3NOHHbIX LLIApUKOB
3akpenneHa Ha nracTuHe. Nx
NONOXEHNA TOYHO OTKanMbpoBaHbl. JTO
Ncnonb3yeTcs ans KanmbpoBku
ABYMeEpPHON TOYHOCTU
NO3MLUMOHMPOBAHNA CTaHKa. OTO TaKxke
NPMMEHNMO ans n3mepeHus
MNOrpelwHOCT  NPAMOSIMHENHOCTM U
NPSIMOYTONIbHOCTU ABWXXEHUS.
3 MpumepHbIM pasmep 500 mm x 500 mm x 100 Mm
4 MpumepHbIN gnana3oH nameperHuns | 400 mm x 400 mm

MpumepHbIn MPE unu nuHenHocTb

2 MKM
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1 HanmeHoBaHune MHCTPYMEHTa 2-D LapunkoBasd mMatpuda wUin LwapukoBas
6anka
6 MpumepHoe CHWxeHne | 0,6 MKm
(ncnpasneHus) MPE B
onpegerieHHbIX ToOYKax B MKM
7 PaspelueHne -
8 CrtabunbHocTb 3aBUCUT OT AaTymKa NonoXeHus
9 YacTOTHbLIN OTKIUK -
10 | AsmepeHune cunbl nnu Harpyskm 3aBMCUT OT AaTymnka NofoXeHns
11 Pabouas cpega Ycnosus ucnblTaHum
12 | Jonrocpo4Has cTabunbHoOCTb | -
CUYMTbIBAHMSA
13 | OKBMBANEHTHLIN KoadhpuumeHT | Ha ocHoBe maTepuarna pamsbl
TENMoBOro paclumpeHust Cranb: 11
14 | CooTBeTCTBYHOLINE CTAHOAPTHI Het
15 | Ccbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 11.5.2
ISO 230-2
16 | lNorpewHoCTb N3MepeHus OCHOBHblE y4aCTHUKK: cMOTpu Tabnuuy
D.1.
Mpumep: -
17 | 3amevaHus MpumeHeHne meToaoB obpalleHus
18 | Npumep puCyHKOB CmoTpu pucyHok 15

a) Tun A (Luapuku Ha CTepxHe)

O603Ha4veHue:
1 - KOHTPOMbHbIE LLAPUKK;

2 - ba3oBag NNOCKOCTb

6) Tun b (Wwapwvkn B eCTECTBEHHOM NITOCKOCTW)

PucyHok 15 — 2D wapukoBasa matpuua
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6.11 LWaromep

1 HanmeHoBaHne gatymka LLlaromep
2 OnucaHve Waromep  aBndaetcd OLHUM n3
KOHEYHbIX CTaHAapTHbIX AaTtynkoB. OH
COCTOMT U3  MHOXeCTBa  KOPOTKWUX
GNOKOB M CTanbHOro CTEPXXHA. TBepabIv
TMN  (M3rOTOBMIEHHBIN U3  eJUHOro
mMaTepwana, Hanpumep, KepamuKu,
CTanu u CTekna) Takke BO3MOXEH.
MpuMepHbIN pasmep Ot 300 mm go 1 500 mm
4 MpumepHbIM ananasoH nameperHnsa | o pasmepy ot 0 go 1000 mm
MpumepHbin MPE B MkM Or 0] Or Or 610 Ot 1010
po 310 | 310 po | no 1000 |pmo 1050
610
5 7 10 16
6 MpumepHbIN Wwar 6noka 20 mm (10 MM + 10 Mm)
7 MaTepwnan Mcnonb3yembln matepuan - cranb U
KepaMuka U3 AMOoKCMAa LMPKOHMS.
8 N3mepeHne cunbl Unu Harpysku CornacHo CYMTbIBaHUIO MHCTPYMEHTA.
9 Pabouas cpena YcnoBus ucnbiTaHUM
10 | JonrocpouyHas cTabunbHoOCTb | -
CUYMTbIBaHMUSA
11 KoadhpmumneHnt Tennosoro | Ctanb: 11; kepamuka: 8
pacLumpeHnsa obopyaoBaHus B MKM /
(m°C)
12 CooTBeTCTBYHOLME CTAaHOAAPTHI Het
13 Ccbinka Ha ceputo 1ISO 230 ISO 230-2ISO 230-2
14 MorpelwHoCTb n3MepeHmns OCHOBHbIE y4aCTHUKKU: cMOTpu Tabnuuy
D.1.
Mpumep: -
15 Mpumep pucyHkoB CmoTpu pucyHok 16
16 3amevaHus CryneHyaTbIn yKasartenb

yCTaHaBIiMBaeTCd Ha CTaHKe, W1 ero

norioXxXeHne c4YUTbiBaeTCcd C MNMOMOLUbHIO
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HanmeHoBaHne patyuvka LLaromep
LKanbl pbl4aXXHOro TMNa nnu
3MEeKTpUYecKoro MUKpoOMeTpa. B

HEKOTOPbIX  CNy4Yasix  MCMOJb3ylTCS
n3MepuTenbHble 6noku BMECTO

CTyneH4yaTtoro gat4uka.

Obo03HayeHue:
1 — warowmep;

2 - 6basoBas onopa

PucyHok 16 — LLlaromep
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6.12 KannbpoBoO4HbIN ONOK

1 HanmeHoBaHne npmnbopa N3meputenbHbIn 6nok, ncnbITyeMbli
n3mepuTenbHbIA 6ok
2 Onucanue TOYHO KM3roToBnEHHbIE cepun 6GrOKOB,
KOTOpble NCNosb3ylTCA ans
onpegeneHna OfiMHbl, PaccTosAHUA U
nonoxeHua. XXenaemasa anvHa MoxeT
OblTb MoOfy4eHa MyTeM CKpy4MBaHWUA
ABYX wunu 6Gonee pasHbix OGrOKOB.
MpamoyronbHbI TUN, KBagpaTHbIM 6ok
c oTBEPCTUEM NPUMEHUM K
NCNONb30BaHUIO.
3 MpuMepHbIM pasmep B MM Ot1 0,5 Mm go 1 000 mm
4 MpumepHbIM AnanasoH namepeHna | 3aBUCUT OT KonmnvecTsa COOpPOK.
5 MpumepHbin MPE Ot 0,24 mkm (10 mm) go 4,00 mkm (1
000 mMm) B 3aBMCMMOCTM OT Knacca u
pa3mepa
6 MpuMepHbIN ymeHbLeHHbIn | 0,05 mkm (100 mm)
(CKOppEKTUPOBAHHBII) MPE B
onpegeneHHon No3nuum B MKM

7 PekomeHayemas obpaboTka | LLepoxoBaTtocTb meHee 20 HM, Rt
NOBEPXHOCTM
8 MpumepHbI MaTepuan Kanmbp cranm, WC, kepamuika,
CTEeKnokepammka
9 PekomeHayemasi TBepaocTb | HV800
NOBEPXHOCTH

10 | Pabo4as cpega YcnoBus ucnbiTaHUn

11 [onrocpoyHasi CcTabunNbHOCTb Tepmuyeckas Q6pa60TKa oes
CHUTbIBAHUA HanpshkeHus TpebyeTcs ansa ctanu.

12 | OKBMBANEHTHbLIN KO3 PUUMEHT | 3aBUCUT OT UCMONb3yeMOro matepuana
TennoBoro pacwmpenna B mkm / (m | Ctanb: 11,5; Kepamuka: 8;
°C) cTeknokepamuka: 0

13 | CooTBeTCTBYIOLWMNE CTAHOAPTHI ISO 3650, BS 4311, DIN 861, ISIRI

2606
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1 HanmeHoBaHne npmnbopa N3meputenbHbIn 6ok, ncnbITyeMbli
N3MepuTenbHbI 610K
14 | Cchbinka Ha ceputo ISO 230 ISO 230-1
15 | lNorpewHoCTb U3MepeHus OCHOBHblE y4aCTHUKU: CMOTpK Tabnuuy
D.1.
Mpumep: -
16 | 3amevaHus Jllobon pasmep MoxeT ObITb co3gaH
nyTem cxartus.
17 | Npumep pUCyHKOB CmoTpu pucyHok 17
. =
N 3 /# 2
1. P
£ z L 100
10| zs =
50
a) NPAMOYrofibHOro Tuna 6) TN KkBagpaTHoro 6noka
O6o3HayeHue:
1 - kannbpoBoOYHbIN 6nokK 1;
2 - KannbpoBOYHbIN BFIOK 2;
3 - co3gaHHbIN pasmep cxatnem 1 um 2;
4 — yka3aH1e HOMUHarbHOro pasmepa
PucyHok 17 — KanmbpoBo4HbIn 6ok
7 MNMpubopbl ANA N3aMepeHnst ANNHbI U CMeLLeHUs
7.1 O6LwWwme nonoxeHus
N3meputenbHble npnbopbl ANWHBI U CMELLEHNA KNacCUPUUMPYIOTCA Criegyowmm
obpasowm:

a) ons ganbHero gencTeuna (nasep);

0) ansa cpegHero guanasoHa (KOHTPONbHaga NIMHENHaa WkKana, cTaHgapTHaa wkana,

LUMdPOBOKN 30HA CO LLKason);
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B) Ana OnwxHero [encTBuA (KOHTaKTHbIM AaTyuK, OECKOHTaKTHbIN [AaTyuK,
CEHCOpPHbIN AaTYUK).

OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM UNM TpebOoBaHUA K XapakTepucTukam
n3mepuTenbHbIX NPMOOPOB ANVHBLI U NEPEMELLEHUS:

- pa3mep;

- AnanasoH U3MepeHus;

- MPE vnn nuHenHocTb;

- paspeLuatoLasa cnocobHOCTb;

- NOBTOPHAEMOCTb;

- YaCTOTHbIN OTKIUK;

- U3mMepuTenbHasa cuna;

- pabovas cpega;

- fonroBpeMeHHasa cTabunbHOCTb NoKa3aHWn; a Takke

- 9KBUBASIEHTHbIN KO3 PUUNEHT TENMOBOrO pacLlnpeHus.

OTun TpeboBaHMSA BKMOYEHbI B Tabnuubl, ONnUcbIBatoLLMe XxapakTepucTukn npnbopa.

B Tabnuue 8 ykasaH TUNWYHBLIA AnanasoH U3MEPEHUA WHCTPYMEHTOB U3MEPEHUS

AnNuHbl/cmeweHnst. OTHOCUTENBHO (PaKTOPOB MNOrPELLHOCTN CMOTPU Takke Tabnuuy D.2.

MpumeyvyaHme 1 - MuHMManbHbI AuMana3oH wuamepeHus npumepHo B 10 pas
npesbilaeT paspeLueHme npubdopa.
MpnmeyvyaHune 2 - YkasaHHble AnanasoHbl UBMEPEHUI YUMUTLIBAIOT YCNOBUSA UCTbITAHUI

CTaHKa B UCNbITaHUAX.
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Tabnuuya 8- TvnMYHbIN nana3oH N3MEPEHUS UHCTPYMEHTOB N3MEPEHUS OJTNHbI/CMELLEeHNS

TuUnnYHbIN gManasoH N3MepeHnn

10 nm

1 pm 10 pm 1 mm 10 mm I m

10m

n3mepeHune

OJIVHb

nasepHbIn NHTEPEPOMETP

-
b

KOHTpOnbHas NMHenHas
wiKkana

r

w

CTaHAapTHasA WKana

rF

n3MepeHmne cMmeLleHnd

MexaHn4eckui umdepbnar

rF
L 4

LVDT

NIMHENHas LWKana cMeLLeHus

rF

L 4

€MKOCTHbI AaT4ymnk

T

OaTyuK BUXpPEBOIro TOKa

BOJIOKOHHO-OMNTUYECKNI

L 4

nasepHbIn gaTyvk NoBopoTa

ONTUYECKUI

F

JaTtymk

(HOKYCMPOBKM

'
L

nasepHbin
AaTynk

CKaHMpyoLWniA

7.2 NHCTPYMEHTbl Ansli FIMHEUHbIX NepeMeleHun O6onbLIoro U cpeaHero

AvnanasoHa

7.2.1 NazepHbIn UHTEpthepomeTp

HanmeHoBaHue MHCTPYMEHTAa

JlazepHbi nHTEPdEPOMETP

OnucaHue

Pa3BuTve nasepHoro uHTepdepomeTpa

obecneunno CTaHKOCTPOUTESBbHYIO
NPOMBbILUIEHHOCTb BbICOKOTOYHbIM
cTaHgapTom, KOTOPbI MO>XHO

ncnonb3oBaTb Ha CTaHKax BCEX TUMOB U

pasmepoB.  CTaGUNU3NPOBaAHHBLIA MO

yactoTe  renvn-HeOHOBbLIM  nasep B

HacTosilLlee BpeMs npeacTaBnsieT coboi
COBPEMEHHbIi YpOBEeHb B CTaHaapTax
ONMWHBI Nasepa WM Ha MpakTuke cTan

NPUHATbBIM CTaHOapTOM OJTNHDbI and
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1 HanmeHoBaHWe MHCTpYMeEHTa JlazepHbii NHTEpdEPOMETP
N3MepPEHNA B UCMbITAHUSAX.
3 MpumepHbIN pasmep 200 mm x 300 mm x 100 MM (nasepHbIn
NCTOYHMK)
4 MpumepHbI aAnanasoH namepenus | o 40 m
5 MpumepHbIn MPE unn | MPE  uHTepdepomeTpa onpegensieTcs
NIMHENHOCTb ASIMHOW BOMHbI Nasepa u nydwe, Yyem 0,5
YacTU Ha MWISIMOH, ecnv Temnepatypa
BO34yXxa, TemnepaTtypa CTaHKa,
BNa)HOCTb BO3Jyxa W AaBneHne Bo3ayxa
NMOCTOSIHHbI.
6 MpumepHoe paspelueHne O11 00 10 HM
7 MpumepHas cTabunbHOCTb 3aBncuUT  OT  0BCTOATENLCTB  (CMOTPMU
MprmeyaHus)
8 YacToTHbIN OTKNUK Ot 100 kly go 100 MIy Ha curhHanax
NHTepdEenCcHoro nopTa
9 M3amepeHune cunbl Unmn Harpysku Het
10 | Pabouas cpega YcnoBusa ucnbiTaHU
11 | JonrocpoyHas cTabunbHOCTb | 8 x 10-9/m (TOMbKO NasepHbIi ny4)
CUYMTbIBaAHUSA
12 | OkBMBaAnNEHTHbIM  KO3PUUMEHT | Ha AnuHy BOMHbI nasepa BRAUAKT He
TENMOBOro paclwMpeHns B MKM /| TONbKO Temnepatypa BO3dyxa, HO U
(m°C) AaBneHne Bo3ayxa, BNaXXHOCTb U COCTaB.
NMPUMEP: ecnn Temnepatypa BO3gyxa
nameHsietcsa Ha 1 °C, aTo cooTBeTCcTBYET 1
MKM / M ANUHBbI NU3MEPEHNS.
13 | MNorpewHoCTb n3amepeHuns OcHoBHble y4vacTHuku: 1ISO 230-2: 2014,

Mpunoxexne A n ISO / TR 230-9.
Cwmotpu Tabnuuy D.2, a Takke 17.

Haxe COoCTOAHNE BO34yXa MO>XHO
N3MepuTb n KOMNEHCNpPOBaThb,
COoXpaHsAaeTcd BIinAHne

HeonpeaeneHHOCTM OaTYMKOB, TaKUX Kak

Temneparypa, AaBneHue.
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HanmeHoBaHue MHCTPYMEHTAa

JlazepHbii nHTEpPdEPOMETP

B cnyyae ToyHOro npumeHeHunsa cnepyet
ncrnonb3oBaTb pedpakTomMeTp ans
NOBbILLEHUS TOYHOCTU N3MEPEHNN.

[MpoBepka obLLEro BAMUSIHUSA OKpYXKatoLen
cpedbl C MOMOLLBI  UCMbITAHUA  Ha
M3MEeHeHne  okpyxawowen cpegbl C
onucaHuem ucnbiTaHusa (cmotpu 1ISO 230-

3).

a) NMepemeweHne kKapmaHoOB

|_|Ol'peLIJHOCTb Tenroro n XonogHoro

OoKpyXaroLen | Bosgyxa Bbl3blBaeT
cpeabl TypOyneHTHOCTL BO3ayXa.
(4.2.3.9) Korga  atun KapMaHbl

TENAOr0 U XONOAHOro
BO3ayxXa ABWXYTCHA 4depe3s
Nn3MepuTenbHbIE

nasepHble nyuu, AOnvHa
nasepHon BOJSIHbl BHYTPMU
KapmMaHoB MEHSIETCA.
Ecnu atoT kapmaH Ha 0,1
°C Tennee oOKpyxaroLlero
BO34yXa N UMEET LUMPUHY
1 M, TO 3TO npmBegeT K
N3MEHEHUIO  JIMHENHOrO
nokasavma Ha 0,1 MKwm.
UTtobbl cBeCTH K
MUHUMYMY 3TOT 3QeKT,
BO34YX, OoKpyXaroLmm

nasepHbIn  Nyd, [OO0JDKeH

ObITb nnbo O4YeHb
cTabunbHbIM, nnéo
nepemMeLLMBaThbCs
BEHTUNATOPaAMMW.
dakTnyeckoe BNMsIHNE
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1

HanmeHoBaHue MHCTPYMEHTA

JlazepHbii NHTEpdEPOMETP

OKpYyXatoLen cpeapl
AOSMKHO ObITb MPOBEPEHO
C MOMOLBK UCMbITaHUSA
EVE.

(cmoTpm ISO 230-2: 2014,

MpunoxeHwne A)

0)
TemnepaTtypa
NnOBEpPXHOCTU
CTaHKa
(4.2.3.15,
4.2.3.4)

[ns cTaHKkoB, B KOTOpPbIX

ans onpegeneHns
NoJSIOXeHNA KapeTKu
ncnosib3yeTcs  ctasribHOM
XO0BOM BUHT, aToT
adhdekT npeacraBnseT
cobon paclmpeHue

npuénuantensHo Ha 11
MKM / M Npu NOBbILLIEHUN
TemnepaTypbl CBUHLIOBOIO

BUHTA Ha 1 ©°C. Ecnu

obwmnn xon KapeTKn
coctaBndger 1000 wMm,
aToT adpdpekT
npeacraensieT cobon
noTeHumnanbHoe
N3MeHeHne

paccmaTpmBaeMon AOSMHbI
xogosoro BuHTa Ha 0,011

MM Ha OAOHO W3MEHEHue

Temnepartypbl. (cmoTpum
ISO 230-2)
HdaTtunkn TemnepaTypbl

mMartepuana gofmkHbl ObiTb

npaBuJyibHO pPacnoJiOXeHbI

ans onpeaeneHus
Temneparypbl
NMOBEPXHOCTH cTona.
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1 HanmeHoBaHWe MHCTpYMeEHTa JlazepHbii nHTEpPdEPOMETP
[MonyyeHHble  3HaYeHUA
TemnepaTypbl
NPUMEHSATCA ans
KoMneHcauun TensioBoro
pacLumpeHns Lenesou
yacTu.
B) CwmoTpn 4.2.4.23
[MorpelwHoCTb
MepTBOro
nyTu
r) KocuHyc | CmoTpn 4.2.4.1
norpeLHoOCcTn
e) Cmotpn 4.2.4.2
NOrpeLUHoOCTb
CMeLLeHuns
Abbe
14 | CooTBeTCTBYHOLME CTAHOAPTHI HeT
15 | Ccbinka Ha ceputo ISO 230 ISO 230-1: 2012, 8.3.2.1, ISO 230-2, ISO
230-3unISO /TR 230-9
16 | MNMpumep pucyHKOB CmoTtpu PucyHok 18
17 | 3amevaHus JlazepHbIn NHTEpepomeTp MOXHO

ucnonb3oBatb AnA NATU U3 LWLIEeCTU

cteneHen cBoboabl: nuHeKnHoe
Nno3nLMOHMpPOBaHMe, ropu3oHTanbHas
NPAMOSMHENHOCTb, BepTUKanbHas
NPAMOSIMHENHOCTb, HaKJ10H n

nepemeLleHre, a Takke NpPsMOYrofibHOCTb
mMexay ABymMsi ocsimu. [pyrve crenexm

ceoboabl umeroT OONHaKOBYIKO BaXHOCTb,

NOCKOJ1bKY norpeLwHoOCTn
no3nunoHNpPoOBaHUA, BO3HUKaoLne B
pesynbtaTte OBNXEeHUA norpeLwHoCTn
HaKJ10Ha (LI,BI/I)KeHI/IFI HaKJ10Ha n
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1

HanmeHoBaHue MHCTPYMEHTA

JlazepHbii NHTEpdEPOMETP

nepemeLleHus), MoryT ObITb
NnoTeHLUmMansHo oonbLMK, yem
MOrpeLLIHOCTH CUCTEMBI NUHEenHoro

No3nLMOHMPOBAHNA OCEN CTaHKa.

Opyrue NCTOYHUNKN norpeLuHocTen,
KOTOpble cnegyeT YyyuTbiBaTb nepen
HayanoM  W3MEpPEeHWN,  YyKasaHbl B
3aMeyvaHnsAX Nno NPUMeEHeHUHo.

Mpwn HacTpouke nasepHom
N3MEePUTENIbHON CUCTEMbI ANA  OUEHKM
CTaHKka cnegyeT  pPyKOBOLCTBOBATbCHA
TPEMSI OCHOBHbIMMW NPUHLMNAMMN:

a) BblbpaTb MpaBUSbHYIO HACTPOWKY Ans
N3MepeHns xenaembix NnapaMmeTpos;

6) MMHMMKM3MpOBATbL  MNOTEHUManbHbIE
NUCTOYHMKM  ownbBOK  (BblpaBHUBAHME,
KoMneHcauusi, MepTBblM Xo4 W T. A.);
(cmotpm I1SO 230-2: 2014, TNpunoxeHue
A. CmoTpu Takke 13 a), b), c);

B) MakCMMmanbHO TOYHO CMOAENupynTe
ycrnoBusi paboTbl CTaHKa.

Kaxxgaa oTaenbHaa ycTaHOBKa [A0SDKHA
OblITb  TWATeNbHO nNpoaHanuM3npoBaHa,
yTobbl rapaHTUPOBaTb, YTO W3MEPEHUS
MOrpewHoCcTM  CTaHka  NpeacrtaBnsatoT
NMorpewHocTM  3arotoBku.  3amepeHus
OOJDKHbI oTpaxaTtb OTHOCUTESTbHbIE

ABWXKEHUSI PEXYLLEro MHCTPYMEHTa MU

3aroToBKW. Bcerga cnepyert
yCTaHaBnMBaTb OAVH ONTUYECKUI
KOMMOHEHT Tam, roe Gynet

pacrnonaraTbCa pPexyLmnn UHCTPYMEHT, a
APYyron ONTUYECKUA KOMMOHEHT - B

no3nunn 3aroToBKU.
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HanmeHoBaHWe MHCTpYMeEHTa JlazepHbIi HTEpPdEpOMETP

JlTazep pgomkeH GbiTb pacnonoXeH Taknm
obpasom, 4ToObl MakcMMarbHO YBENUYNUTb
KONMNYEeCTBO M3MEPEHUIN, KOTOPblE MOXHO
BbINONHUTL ©€e3 M3MeHeHUs MNOoNoXeHus
nasepHoOn rofioBkM. HecmoTpsa Ha TO, YTO
n3mepeHna nasepHomn cucTembl
Yypes3Bbl4aMHO  TOYHbI, WX  TOYHOCTb
3aBUCUT OT NepBOHaYarlbHON HAaCTPOWNKM M
yCTpaHeHWs1 NOTeHUMarbHbIX OLWMOOK.

OTO ONTUYECKUI U3MEPUTENBHLIN NpUbop.

O603Ha4veHue:
1 — nasepHas rosioBka,;
2 — NHTepdepomeTp;

3 — oTpaxaTenb

PucyHok 18 — TunnyHasa ycTaHOBKa nasepHoro nHtepdepomMeTpa ans NMMHEMHOro

nepemeLleHns

7.2.2 KOHTpoOnbHas nuHenHas wwkana

HanmeHoBaHWe MHCTpYMeEHTa Lndposas nnuHenHas Lwkana

Onucanue Lindpposbie BECHI NCMOSb3YT
CKOMb3sLLY0 TOMOBKY AN Cco3faHus
CUrHaNoOB MOJSIOXKEeHMs U3 CTauMOHaPHON
LKarnbl, COCTOSILLEN M3 ONTUYECKOW Unn

MarHUTHOM LN(POBOA MapPKUPOBKN C
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1 HanmeHoBaHWe MHCTpYMeEHTa Lindpposas nnuHenHas Lwkana
paBHbIM MHTEPBANoM Mexay HUMWU. OTn
MapKUPOBKM MPOU3BOAATCA UMEHHO Kak
cTaHaapThbl ONUHbI. CwurHanbl
WHTEPNONMPYIDTCA  ANA  AOCTUXKEHUN
6onee BbICOKOro paspeLueHust.
3 TuUnNuYHbIN pasmep Ot 50 mm go 3 000 mm (cTanb / cTekno)
Bonee 10 000 MM (neHToYHas wWwkana)
4 MpumepHbIM Ananas3oH namepeHnsa | 3aBucuUT OT pasmMepa
5 TunnyHbin MPE unn nnHenHocTb 6 MKM B MOJSTHOM JnanasoHe
cumtbiBaHus (1 000 mm, knacc JIS 0)
mm (3 + 3 L / 1000) mMkm, roe L -
adhpeKTMBHAA ONNHA N3MEPEHUS
6 MpumepHoe CHWXeHune | 0,5 MKm
(ncnpasneHue) MPE B
onpeaesieHHbIX ToYKax
7 TunnyHoe paspeLueHne OT1 0,01 go 1 MKkm
8 MpumepHast NOBTOPSAEMOCTb 0,2 MKM
9 YacCTOTHbIN OTKNUK 3aBuCUT OT CUCTEMbl MHTEpnonAunn u
3NEeKTPOHHbIX YCTPOUCTB
10 | 'amepeHune cunbl unm Harpysku -
11 Pabouas cpena YcnoBusa ucnbiTaHU
12 | JonrocpoyHas CTabUNbHOCTL | 3aBMCKT OT 06CTOATENLCTB
CUYMTbIBAHUSA
13 | OKBMBaNEHTHbIN koadppuumeHT | 11 ana crann, 8 Onsg CTEKNAHHOro
TENnoBoro pacwupeHna B8 Mkm / (M | matepuana, 1 gna Wueep m 0 ansa
°C) CTEKNAHHON LWKanbl CO CBEPXHU3KUM
pacwupeHnem (ULE)
14 CooTBeTCcTBYIOLWMNE CTaHAAPTHI JIS B7450, ZBJ 42036
15 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 8.3.2.2
16 | NorpewHoCTb N3MepeHUs OCHOBHblE y4yacTHMKKU: cMOTpu Tabnuuy
D.2
NMPUMEP: -
17 | Npumep pUcyHKoB CmoTpu PucyHok 19
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HanmeHoBaHWe MHCTpYMeEHTa Lindpposas nnuHenHas Lwkana

3ameyaHus LindppoBble Becbl, ucnonb3yemble AN
KannbpoBKM CTaHKa, YCTaHOBMEHbI Ha
crneuvanbHOM obopygoBaHum  ans
yAao6Horo obpalleHnst u pasmeLleHnst Ha
ctone crtaHka. CuuTbiBalOWas rosrioBka
cHabxeHa JNMHENHOW HanpaBnsoLwen
cucTemon, 4YTOObI nogaepxmeaTb
NOCTOSIHHbIN 3asop Mexay
MOBEPXHOCTbIO LUKaNbl U CYNTbIBAKOLLEN

rOfIOBKOW.

O603Ha4veHue:
1 — ymdpoBas NMHeNHas WkKana;
2 — MOHTa)XHOE OCHOBaHWE C HanpasnsaLen;

3 — cunTbiBatoOLLas rofioBka

PucyHok 19 — KoHTponbHas nuHenHas wkana

7.2.3 CtaHpapTHas wkana

HavmeHoBaHue MHCTpyMeHTa | CTaHgapTHas wkana

Onucanune CTaH,D,apTHaFI LiKana nveert nMHeﬁanyro,
rpaBMpoBaHHYKO WM  BbITPABJIEHHYIO pPa3METKy C
OQVNHAaKOBbIM MHTEPBArioMm Mmexany HUMW. Lar nuHum n

obuee paccTosiHMe oTKannMbpoBaHbl.

TunNuyHbIN pasmep Ot 100 mm go 1 500 mm (cTanb / cTekno)

TunnyHbIN AvanasoH | 3aBuMcuUT OT pasmMepa

n3mMepeHns
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1 HanmeHoBaHune MHCTPpYMEHTa CTaH,EI,apTHaFI LKana
5 Pasmep B Mm Oor Ot Ot O OoT Ot OoT
100 200 300 400 |500 600 800
00200 | o300 | po400 | go 00600 | 0o800 | mo
500 1
000
TunuyHeINMPE um | 1,2 1,3 1,4 15 |16 1.8 2,0
NMNHENHOCTb B MKM
6 Mpnmep CHWXeHuna | 0,5
(vcnpaenennsa) MPE B
onpeferieHHbIX To4ykax B
MKM
7 MpumepHbIM  war nvHuM | 1 Mm
LKanbl
8 MpumepHas 0,2 MKM (MO Aa@HHbLIM CYUTBIBAIOLLIErO YCTPONCTBA)
NOBTOPSAEMOCTb
9 MaTtepuansl Ncnonb3yemble maTepuansbl: HUKENb, HepxaBetoLas
cTanb, CTanb, OObIMHOE CTEKMNO M CTEKNO C HWU3KUM
KO9(hpULMEHTOM pacLUMpPEHNS.
10 | NamepeHne cunbl  unu | Het
Harpysku
11 | Pabo4as cpena YcnoBusa ucnbitaHUin
12 | Jonrocpo4yHas 3aBUcnT oT 06CTOATENBCTB
CTabUNbHOCTb CYUTbLIBAHUSA
13 | BkBMBaNEHTHbIN 11 gnsa ctanu, 8 oNa CTeknaHHOro matepuana, 1 ans
KoappuMUMEHT  TennoBoro | MHBapa n 0 ANa CTEKSHHOM LKarbl CO CBEPXHU3KNM
pacwmpeHnsa B Mkm / (M °C) | paclumpeHnem
14 | CooTBeTCTBYIOLIMNE JIS B7541
cTaHgapThl
15 | Ccbinka Ha ceputo 1ISO 230 | ISO 230-1: 2012, 8.3.2.2
16 | lNorpelwHoCTb n3mepeHus OcCHOBHbIe y4acTHUKK: cMoTpu Tabnuuy D.2.
NMPUMEP: -
17 | Npumep pUCyHKOB CmoTpu pucyHok 20
18 | 3ameyvaHus [MoNOXeHNss NUHUIA CYUTBLIBAKOTCA MUKPOCKOMOM C
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HanmeHoBaHue MHCTPYMEHTA

CTaH,EI,apTHaFI LKana

nuHmnen cetkn, CCD c KOHTPOMBbHOW HNUHMEN W
JOTO3NEKTPUYECKNM MMKPOCKOMOM. ToyHOCTb
3aBMCMT OT TOukM  onopbl. PekomeHayeTtcs
nogaepxka ¢ Toukamu beccens (paccrosHmne = 0,559

L), 4YTOObI MUHNMN3NPOBATb UCKaXXEeHUA.

£ .
P A R R A R R A 3
ﬁé___ﬂ

O6o3HayeHue:
1 — nuHnsa (wkana);

2 — ©6asoBbIl 010K

PucyHok 20 — CtaHgapTHas wkana

7.3 UHCTpYMEHTbI ANSA NIMHEUHbIX NepeMeLleHUn Ha KOPOTKME pacCTOAHUSA

7.3.1 JaT4MKM KOHTAKTHOro Tuna

7.3.1.1 Uncpepbnarsl

HanmeHoBaHue nameputensHoro | Undepbnat, pbivaxHoro tmna
npeobpasoBartens
OnucaHue Lindpepbnar npegcraenser  cobou

HebOoMbLIOW, KOMMAKTHbIN WUHCTPYMEHT
Ang  UCNONb30BaHUSI Ha  CTaHKax,
NOBEPXHOCTHbIX nnacTuHax, ans
MHOXeCTBa  Apyrux  uenen. OToT
WHCTPYMEHT MMEET JIMHEWHbIA XO40BOW
nopweHs W unucpepbnar, KOTOPbLIN
nokasbiBaet cmelleHune. JInHenHbIn xon
NOpLUHS npeobpasyeTcs BO
BpawaTenbHoe [OBWXEeHue, Hanpumep,
LWECTEPHAMU WU BUTbIMM  MOIOCaMK,

YTO yKa3blBaAeTCA yKasaTenem
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1 HavmeHoBaHue nsameputenbHoro | Lincdepbnar, pblyaxHoro Tuna
npeobpasopartens
3 TunuyHbIN pasmep Onametp 50 mm. OnuHa nnyHxepa 50
MM.
4 TuUNMYHbIN gManasoH U3MepPEHUs 2 MM, 10 mm
5 TunuyHein MPE vnun nMHenHoCTb 14 wMKM B MOMHOM  AnanasoHe
CUYMTbIBAHMUSA
6 TunnyHoe paspelLeHne 2 MKM
7 TunnyHas noBTOPSAEMOCTb 1 MKM (B 0OQHOM HanpasneHun)
3 MKM (OByHanpaBneHHbIN)
8 YacTOTHbIN OTKITUK mMeHee 5y,
9 TunnyHoe wu3mepeHne cunol unu | 0,4 H
Harpysku
10 | Pabo4as cpepa Ycnosusa ucnbiTaHnn
11 | JonrocpoyHas CTabunNbHOCTb | 3aBUCUT OT 0OCTOATENLCTB
CYMTbIBaAHUSA
12 | OKBMBaNEHTHbIN koadppuumeHT | 11
TENMNOBOro pacluMpeHnsa B MkMm / (M
°C)
13 CooTBeTCcTBYIOWME CTaHAAPTHI ISO 463, JIS B 7503, BS 907, DIN 878,
NFE 11- 050, ISIRI 9675,14526
JIS B 7533
14 | Cchbinka Ha ceputo ISO 230 -
15 | lNorpelwHoCTb N3MepeHns OcCHOBHble y4acTHUKKU: cMoTpu Tabnuuy
D.2
NMPUMEP: -
16 | MNpumep pucyHKoB CmoTpute pucyHkn 21 a) n 6)
17 | 3amevaHus Ons nony4yeHus noapobHomn

nHpopmauun 06 nHankKaTopax 4YacoBoro
TMna cnegyet obpatutbcs Kk ISO 463.
NcnbiTaHns  Moryt  npoBoauTbCA  C
MHOMKATOpaMM 4acoBOro Tuna C LEeHoWn
penenus 0,01 mm, Ho anga 6onee TOYHbIX
BueHve

ncnblTaHUM (Hanpuwmep,
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HanmeHoBaHune

npeobpasoBartens

N3MEPUTESIbHOIo

Lincepbnat, pbl4axkHOro Tuna

PYHKUMOHANbHbIX NOBEPXHOCTEN
LwNnuHaens cTaHka), cnegyet
ncnonb3oBaThb n3mepuTernbHble

npubopsbl ¢ ueHon aenenuns 0,001 mm.
MogyepkmBaeTcs, 4yTO OCHOBHbIMWU
XapaKTepUCTUKaMn 3TUX WMHCTPYMEHTOB
SABMNAIOTCA:

a) TeHOeHUMs MOrpeLuHOCTU  Takowm
NNHENHOW, BOFHYTOW, BbINYKNION W

CMHycOMAanbHOM BOSHbI;

0) MakcumarnbHoe 3HayeHue
rmcrepesuca;
B) npegenbHble 3HaYeHus

N3MEepUTENbHON Cumnbl B Hayane u B
KOHLIe X04a HaKOHEYHUKa;

d) makcMmarnbHas nokasnbHas Bapuauus
N3MepUTESNbHON CuUnbl (3Ta cuna obbIYHO
NMeeT pasHble 3HaYeHNs A5 BXOAHbIX U
BbIXOAHbIX MepeMeLLeHnn MnyHxepa B
KaXkgon nNo3nuumn xoaa); a Takke

A) NOBTOPSEMOCTb MpU UCMONb30BaHUM
BBEPX HOraMu.

PekomeHagyeTcs, 4TOObI MCNONb3yeMble
KpYroBble LKanbl MMENn KOPOTKUI XOA,
HU3KWA TUCTEPEe3NC UK Cury nerkoro
KOHTakKTa.

[na KpyroBbIX LUKan pbl4aXXHOrO Tuna
nogvyepkmMBaeTcs, 4YTO BblpaBHMBaHUE
MeXay HanpaBneHMeM OeNCcTBUA pblyara
N M3MEPSIEMbIM CMELLEHMEM [LOSHKHO
ObITb  napannenbHbiM. B npoTuBHOM
criydae  reHepupyeTcs  KOCUHYCHas

oLmnbka.
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1 HaumeHoBaHue nameputensHoro | Lindepbnar, pblyaxHoro Tuna

npeobpasopartens

Korga npubopbl ¢ LMdPOBOW LUKarown
NPUMEHATCA K U3MEpeHusM  C
OBVWXEHWEM, HarnpaBneHne [OBWXKEHUS
AOIMKHO ObITb HanpaBneHnem, KoTopoe
He HaHocuT yuwepba NOBOPOTHOMY

AEenCTBUIO pblyara.

a) CTPENOYHbIV NHONKaTOpP 0) pbl4aXxHOro Tmna

Obo03HayeHue:
1 - KOHTaKTHas TouKa;
2 — NOpPLUEHD;

3 - uMdpepbnat Ans cYNTbIBAHUS;

4 — onopa;
5 — Teno;
6 - pblyar

PucyHok 21 — Undpepbnatbl

7.3.1.2 JInHenHbIN NnepeMeHHbIN auddepeHumansHbii TpaHcdopmaTop (JIMNOT)

1 HanmeHoBaHue namepuTenbHoro | JINHenHbIn nepemMeHHbIN

npeobpasoBarens anddepeHumnarnbHbIin TpaHcdopmaTop
(MNAT)

2 Onucanue JInHenHbIN nepemMeHHbIn

AndbdepeHunanbHel - TpaHcopmaTop

BbldAaeT BbIXOQHOW CUrHam, KOTOpbIn
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1 HanmeHoBaHue namepuTenbHoro | JINHenHbIn nepemMeHHbIN
npeobpasoBartens AnddepeHumanbHbIn TpaHcopmaTtop
(MNAT)
nponopLmMoHaneH CMeLLeH1Io
NoagBWXXHOrO  cepaeyHuka B none
HecKkomnbKkux KaTywek. Korga cepaeyHuk
nepemMeLlaeTca u3 CBOEro HyneBoro
NOJSIOXEHUSA, HanpsXXeHus,
NHOYUNPOBaHHbIE KaTyLKamu,
N3MeHSIoTCS, cosfaBas BbIX0O[,
npeacTaBnNAoLWNNA pasHuuy B
NHOYLUNPOBAHHbIX HanNpPsKEHUSIX.
lonoBka patymka LVDT moxeT ObiTb
KapTPUOKHON UMW PblYaXXHOW.
3 TunnyHbIn pasmep Ouametp 8 wmMm; [HOnuHa 90 wMm
(NMMHenHbIN 30HA)
15 mm % 17 MM x 90 MM (pblYaXkHbI
T™IN)
4 TuUNMYHbIN gManasoH N3MepPEHUs 4 MM (NMUHenHbn TuNn); 0,6 MM
(pbl4axkHoro Tuna)
5 MpumepHbIi MPE nnn nuHenHocTb | 4% OT NOMHOW LKarbl (pPbl4aXXHOro Tvna)
6 TunnyHoe paspeLLeHne 0,01 mkm go 0,1 Mkm
7 MpumepHas NOBTOPSIEMOCTb 0,02 (nuHenHbIn  TMN) 0,1 MKM
(pblYaXxHbIA THN)
8 YacCTOTHbIN OTKNUK npumepHo 20 Ny,
9 TunnyHoe wu3amepeHue cunbl unu | 1 H (MuHenHsin tmn) 0,1 H (pblyaxHbIn
Harpysku ™M)
10 | Pabouas cpepa OT-10°C po +75°C
11 | AonrocpoyHas CTabUNbHOCTL | 3aBMCKT OT 06CTOATENLCTB
CUYMTbIBaAHUSA
12 | OKBMBaNEHTHbIN kKoadppuumeHT | 11
TENnoBOro pacwunpeHnsa B MkM / (M
°C)
13 | CooTBeTCTBYIOLWMNE CTAaHOAPTHI JIS B 7536
14 | Ccbinka Ha ceputo 1ISO 230 -
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1 HanmeHoBaHue namepuTenbHoro | JINHenHbIn nepemMeHHbIN
npeobpasopartens anddepeHumanbHbIn TpaHcdhopmaTtop

(JinarT)

15 MorpelwHoCcTb n3MepeHna OcCHOBHble y4acTHUKKU: cMOTpu Tabnuuy
D.2
Mpumep: -

16 | 3ameyaHus OKBUBANEHTHOE TenmnoBoe noBeaeHne
MOXeT ObITb M3MEHEHO C MNOMOLLbIO
NOJIOXKEHMA 3aXXnma n metoaa.

17 | Npumep pUCyHKOB CMOTpu pUcyHok 22
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O6o3Ha4vyeHne

1 — To4Kka KOHTaKTa pblyara;

2 — pblvar;

3 — Teno;

4 — onopHasa nnuTa;

5 — U3MeHeHnsa HanpasneHnsa polyara;

6 — nopLeHb

PucyHok 22 — JInHenHbIn NnepeMeHHbIN

AnddepeHumansHbIi TpaHcdopmMaTop
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7.3.1.3 JlnHenHaga wkana nepemMeLleHuns

1 HanmeHoBaHue namepuTenbHoro | [latynk IMHENHOIO NepemeLleHunst
npeobpasoBartens
2 OnucaHue Jdatumk  3TOro TuUnNa  COCTOUT U3
HeboNbLLON NNHENHON UM poBon
WKanbl, HanpaenswwWwen JfNHENHOrO
nepemMeLLeHNa N KOHTaKTHOro AaTyuka.
HdnanasoH CUYMTbIBaAHUSA (ananasoH
nepemMelleHnda) 6onbwe, 4yem LVDT,
0ob6bl4HO Anana3oH oT 5 go 30 mm ¢
paspeweHnem ot 1 pgo 0,1 MKm.
MpuMeHsieMble umdposble BEChI
ObiBalOT €MKOCTHble, MarHUTHble WU
dOTO3NEKTPUYECKHE. B cnyyae
€MKOCTHOW LUKanbl BO3MOXHasi CKOPOCTb
OTKNMKa oOrpaHuveHa. Twun gaTtyuka
Habopa MoxeT ObITb nosiyd4eH (CMOTpU
Mpumep PucyHok 23)
3 TunnyHbln pasmep OuameTp 12 MM, anvHa 50 mm
4 TuUnMYHbIN gManasoH U3MepeHns O1 5 mm go 50 mm
5 Tunnynbin MPE unun nuHenHocTb 0,4% oT NnonHoOW LKanbl
6 Mpumep cHwxeHus (ncnpaenenus) | 2 umdpobl
MPE B onpegeneHHblx TO4Ykax B
MKM
7 TunnyHoe paspelueHne OT1 0,01 go 1 MKm
8 CtabunbHOCTb 3aBucuT OT 0BCTOATENLCTB
9 YacTOTHbIN OTKNUK npnbnuantensHo 1 kly (B 3aBUCMMOCTH
oT cUCTEMbI MHTEpNoNALNn n
3NEKTPUYECKOro YCTPOMCTBA)
10 | Tunu4Hoe wu3amepeHune cunbl unu | 2 N
Harpysku
11 Pabouas cpena OT0°Cpo50°C
12 | JonrocpoyHas CTabunbHOCTb | 3aBUCKT OT 0BCTOATENLCTB

CYNTbIBAHUA
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1 HanmeHoBaHue N3MEPUTESIbHOIo ,D,aT‘-II/IK JINHENHOIO nepemeLwlieHnd
npeobpasopartens
13 | OKBMBanNeHTHbIN KOahpULMeHT | 8 (CTEKNOo)
TENMOBOro paclmpeHnsa B MkMm / (M
°C)
14 | CooTBeTCTBYHOLINE CTAHOAPTHI Het
15 | Cchbinka Ha ceputo ISO 230 -
15 | lNorpewHoCTb N3MepeHus OCHOBHble y4yacTHUKKW: cMOTpu Tabnuuy
D.2
NMPUMEP: -
16 | 3amevyaHus OKBMBArNeHTHOe TennoBoe MnoBeaeHne
MOXET ObITb WM3MEHEHO C MNOMOLLbIO
MONOXEHUNA 3aXnma n MeToaa.
17 | Npumep pUcyHKoB CmoTpu PucyHok 23 a) n 6)
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a) Tvin nopLuHs

O6o3Ha4eHue:

1 — TOYKa KOHTaKTa;

2 — NOpPLUEHD;

3 — Teno ¢ NMHENHOW LWKanowu;

4 — BbIXogHOW Kabenb;

5 — undppoBoun gucnnen gna YTeHus

0) Tun nngmkaTopa

PucyHok 23 — [laTumk cCMeLLeHUs NMMHEMHON LiKanbl




7.3.2 BeCKOHTaKTHbIe AAaT4YUKN
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7.3.2.1 EMKOCTHbIN AaT4YnK CMeLLEeHns

1 HanveHoBaHune n3MepuTenbHOro | EMKOCTHbIN gaTymk CMELLLEeHUS
npeobpasoBartens
2 Onucanne EMKOCTHbIN JAaTUYUK; Cuctembl
N3MEPEHNA  €MKOCTHOIO  CMeLleHus
OCHOBaHbI Ha  (PYHKLUMOHMPOBaHUU
naeanbHbIX nnacTUHYaTbIX
KoHOeHcaTtopoB. Ecnn  paccrosiHue
Mexay ABYyMS KOHAEHCATOPHbIMK
anekTpogamMu U3MeEHsieTCH, 3HaveHue
HanNpPs>KeHUs1 KOHAeHcaTopa W3MEHUTCS
COOTBETCTBEHHO. B cnyyae
OECKOHTAKTHOrO U3MepeHUss CMeLLeHnd
ABa NnacTUHYaTblX 3nekTpoda COCToAT
N3 gatyMka u mueHun. NameputenbHas
rosioBka MOXeT OblTb KOHTAKTHOrO WK
BECKOHTaKTHOro Tuna.
3 Tunn4yHbI pasmep OuameTp 5 mm; AnmHa 50 mm
4 TuUnMYHbIN gManasoH U3MepeHns 0,2 mm (B 3@aBUCMMOCTM OT paspeLLEHNS)
5 MpumepHbin MPE unn nuHenHocts | 0,4% OT NosiHOM LwiKanbl
6 TunnyHoe paspeLleHne (O} 0,01 no 0,1 MKM
(CKOoppeKkTupoBaHHas LUMpUHA MOMOCHI
4YaCTOT MOXET U3MEHSATBLCS)
7 CtabunbHocTb 3aBucnT oT 06CTOATENBCTB
8 TunuyHaga yacTtoTHag | MNpubnuamntensHo 100 kY (pa3pelseHne
XapakTepucTuka MOXET MeHATbCA. CmoTpu IMyHKT 5)
9 M3mepeHune cunbl Unun Harpysku beckoHTakTHas
10 Pabouas cpena OT0°Cpo50°C
11 | JonrocpouyHas CTabunbHOCTb | 3aBUCKT OT 06CTOATENLCTB
CUMTbIBAHUS
12 | OKBMBaANEHTHbIN KoappuumeHT | Takke Kak c maTepmanamu gena

TENnoBOro paclwmpeHnss B MKM/(M
OC)
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1 HanmeHoBaHue N3MEPUTESIbHOIo EMKOCTHbIN OaT4yuK cMeLleHua
npeobpasopartens
13 | CooTBeTCTBYIOLWME CTAHAAPTHI Het
14 | Cchbinka Ha ceputo ISO 230 ISO 230-3, ISO 230-7
15 | lNorpewHoCTb N3MepeHns OCHOBHblE y4acTHMKK: cMOTpK Tabnuuy
D.2
Mpumep: -
16 3amevaHus MpuMeHuMbIN  OnanasoH  CMeLlleHUd
Hebonbwown, obbiyHO oT 0,1 mm go 0,2
MM B 3aBUCMMOCTM OT MaKCUMMarbHOro
paspeLlleHns 1 LWUPUHbI nonockl. Ecnn
MaKkcuMmaribHOe paspelleHne focTturaet
ypoBHS 10 HM, TO BO3MOXHbI AnanasoH
06bl4HO cocTaBnsieT 100 MKM.
17 | NMpumep prUCyHKOB -
7.3.2.2 BnxpeToKkoBbIN gaTynK CMeLLeHns
1 HanmeHoBaHue n3aMepuTenbHoOro | EMKOCTHbIN gaTynk CMELLLEHUS
npeobpasoBartens
2 Onucanue ONEKTPUYECKUIA, T.€. TOK B KOHTPOSIbHOM

KaTywke co3gaeT 3reKkTpoMarHUTHoe
none, KOTopoe obbeauHAEeTCa C Mnonem,
CO3aBaeMbiM B aKTMBHOW KaTyLlKe.
PesynbTupyiowee  anekTpoMarHUTHoe
nosie B3auMoAencTByeT C NPOBOAHUKOM,
co3faBasi MOTOK TOKa Ha NOBEPXHOCTU U
BHYTPU muweHn. VIHOyuMpoBaHHbIA TOK
co3fjaeT MarHuWTHoe nore, KoTopoe
npoTUBOOENCTBYET " yMeHbLIaeT
WHTEHCMBHOCTb MWCXOAHOro nongd. 3To

namMeHsetT  3PAPEKTUBHbIA  UMMedaHc

aKTUBHOW KaTyLLKW, KOTOpbIV
obHapyxuBaeTcs 3NEKTPOHMKON
dopMMpoBaHUS curHana. 3T10

M3MEeHeHne WUncCnos1b3yeTca B KayecTBe
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1 HanmeHoBaHue N3MEPUTESIbHOIo EMKOCTHbIN OaTyuK cMeLleHua
npeobpasoBartens
AaTymka CMeLLeHuns.
3 TunnyHbln pasmep OvameTp 5 MM, anuHa 20 mm
4 TuUNMYHbIN gManasoH U3MEpPEHUS 0,5 Mm
5 TunnyHein MPE nnn nMHENHOCTb 0,1% po 0,5% oT nonHow LwKanbl
6 TunnyHoe paspelLeHne 0,1 MKkm
7 TunnyHaa NOBTOPSIEMOCTb 0,2 MKm
8 MpumepHas yacTtoTHas | NpubnuamtensHo 100 kY (pa3pelueHve
XapakTepucTuka MOXeT MeHATbCsA. CMmoTpu MNyHKT 5)
9 N3amepeHune cunbl Unmn Harpysku BeckoHTakTHas
10 Pabouas cpena OT0°Cpo50°C
11 MpumepHas AONrocpoYHas | 0,15 mkM B Mecsil
CTabuNbHOCTb CYMUTbIBAHUS
12 | OKBMBaNEeHTHbIN KoahpuLmMeHT | Takke KakK co cTarnbio
TENnoBOro pacwmpeHna B Mkm / (M
°C)
13 CooTBeTCcTBYIOWME CTAaHAAPTHI Hert
14 | Cchbinka Ha ceputo 1ISO 230 -
15 | lNorpewHoCcTb N3MepeHUs OcCHOBHble y4acTHUKK: cMoTpu Tabnuuy
D.2
Mpumep: -
16 | Npumep pUcyHKoB -

7.3.2.3 BONOKOHHO-ONTUYECKNE OaTYMKN NepemMeLLeHns

1 HanmeHoBaHune N3MepuTENbHOro | BONOKOHHO-ONTMYECKUI aTYMK CMELLEHMS
npeobpasoBatens

2 Onucanue PaccTosiHne oT npunbopa Ao

MOBEPXHOCTN  BOJIOKOHHO-OMTUYECKOIro

ny4yka, COCTOAWEro U3 WUCXOOHOMo U

NPUEMHOro0  BOSIOKOH, MOXeT ObiTb

onpegeneHo Ha oCHoBe MHTEHCUBHOCTU

OTpaKeHHoro cBeTa, KOTOpbIN

BOCMPUHMMAETCS. Korga JaTynK
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1 HanmeHoBaHue N3MEPUTESIbHOIo BonokoHHO-onTHM4Yeckun OaT4yuK cMeLleHnsa
npeobpasopartens
HaxoguTCcs OYeHb 6nm3ko K
NOBEPXHOCTH, cBeT He MOXeT
oTpaxaTbCA B [MPUEMHbIX BOJIOKHaX.
MpuHMMmatlowme  BOMOKHaA  nepefaroT
OTPaKEHHbIN cBeT obpaTtHo Ha
doToaunos, KOTOPbIN namepsiet
WHTEHCUBHOCTb.
3 TunnyHbI pasmep OuameTtp oT 3 MM 0 5 MM
4 TuUnMYHbIN gManasoH U3MepeHns OT1 0 mm go 0,5 mm
5 TunnyHbin MPE nnu nmHenHocTb 5% oT nonHown wWKanbl
6 TunnyHoe paspeLleHne 10 HM
7 CtabunbHoCTb 3aBncuT oT 06CTOATENLCTB
8 TunnyHasa yactoTtHasa | 100 klMy,
XapakTepucTuka
9 M3mepeHune cunbl Unun Harpysku beckoHTakTHas
10 Pabouas cpena Ycnosusa ncnbiTaHum
11 | Jonrocpo4yHas CTabunbHOCTb | 3aBucuT oT TemnepaTypHON
CUMTbIBaHWUSA cTabunbHOCTH
12 OKBMBaneHTHbIN ko3 pnumeHT | MNoyTn paBeH BOJIOKHUCTbIM
TENMNoOBOro paclumMpeHusi B MKM/(M | Matepuanam (CTEKNo unm NnacTuk)
°C)
13 CooTBeTCTBYIOLWME CTaHAAPTHI -
14 Ccbinka Ha ceputo 1ISO 230 -
15 MorpelwHoCTb n3MepeHns OcCHOBHbIe y4YacCTHUKM: cMmoTpu Tabnuuy
D.2
Mpumep: -
16 3amevaHus YyBCTBUTESNBHOCTb 3aBUCUT oT
CTPYKTYpbl ero ny4ka (cmotpu 15).
CBoero poga onTUYECKUA NHCTPYMEHT.
17a) | Npumep pUCyHKOB CmoTpu pucyHok 24
176) | CTpykTypa BOSIOKOH MONOBWUHHBLIN  TWMN, CIlyYarHbIA  TuUM,

KOaKcuanbHbIN TUM
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O6o3HayeHune
1 — NCTOYHMK CBETa NOAKIMOYEH K Kabento;
2 — NeTeKTop NOAKMYEH K kKabento;
3 — CTOpOHa nepefayu;
4 — CTOpPOHa nosny4yeHue;

5 —uenb

PucyHok 24 — BONOKOHHO-ONTUYECKNE JAaTUYUKN NepeMeLLEHNS

7.3.2.4 JlasepHbI AaTYNK CMELLEHNS TPUAHTYNALMK

1 HavnmeHoBaHune N3MepPUTESIbHOro J'Iasepr||7| OaT4YUK CMeLEeHNA TpeyroJibHUKa
npeobpasoBaTtens
2 Onucanne CBeT OT nasepa co3gaeT MATHO Ha

MOBEPXHOCTU  MULUEHW, a  JUH3a
ncnosnb3yeTcs ans dOKYyCUPOBKM
paccesiHHOro cBeTa Ha MNOBEPXHOCTH
doTtonpuemHuka. BbixogHouW  curHan
doTonpmemHmnka nponopuMoHaneH
NOJSTIOXXEHWNIO LLEHTPA MHTEHCUBHOCTH

choKyCHPOBAHHOIO M306paXeHusI.

3 MpumepHbIM pasmep 100 mm x 150 mm x 50 MM

(ckaHupytoLLas rornoska)

4 MpumepHbIn ananas3oH nameperna | Ot 5 mm go 50 mm
5 MpumepHbIi MPE nnn nuHenHocTb | 4% OT NOMHOW LKasbl
6 MpumepHoe paspelueHne 0,02% oT nonHon WKankl
7 CtabunbHOCTb 0,05% oT nonHow Lwkansbl
8 TunuyHas yactoTtHas | 2,5 kl'y,

XapakTepucTuka
9 MN3amepeHune cunbl unm Harpysku beckoHTakTHada

10 Pabouas cpena O1 0 °C po 40 °C; Ycnosus ncnbltTaHnn
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1 HanmeHoBaHue N3MEPUTESIbHOIo J-|83€prll7I OaT4YUK CMeLEHNA TPpeYroJibHUKa
npeobpasopartens
11 | JonrocpoyHas CTabunbHOCTbL | -
CUMTbIBAHUS
12 | OkBMBaAnNEeHTHbIN KO PULMEHT | -
TEnnoBoro pacwmpeHna B MkMm / (M
° C)
13 CooTBeTcTBYIOLWME CTaHAAPTHI -
14 | Cchbinka Ha ceputo 1ISO 230 -
15 | lNorpelwHOCTb N3MepeHns OcCHOBHble y4acTHUKKU: cMoTpu Tabnuuy
D.2
NMPUMEP: -
16 | 3ameyvaHus CBoero poga onTU4eCKUN NHCTPYMEHT.
17 | NMpumep pnCyHKOB -
7.3.2.5 ONTn4eckun gatymk cmeLeHus oKyCUpoBKU
1 HanmeHoBaHue nameputensHoro | OnTudeckuin JaTynk CMeLleHuns
npeobpasoBaTens hOKyCUPOBKHU
2 Onucanne CeToBOE NATHO, nany4yaemoe
nasepHbiM AMogoM, doKycupyeTcs Ha
NOBEPXHOCTU  MuweHn. OTpaxeHHoe
CBETOBOE [MATHO C(POKYyCUMPOBAHO Ha
dotoamnoge. Dokyc KOHTpoOnMpyeTcs
nyTeM MU3MEHEHUs PacCTOSHUA Mexay
AaTYNKOM W LeNbid € MOMOLbIO
cUcTeMbI cepBoOynpaBneHus. oToT
ynpaBnAwLWNN cUrHan nponopunoHaneH
N3MEHEHNIO PACCTOSHUS.
3 lNpumepHbIN pasmep 50 Mm x 65 MM (4yBCTBUTESNbHAsA
rornoska)
4 MpumepHbIM Ananas3oH namepeHna | 1 Mm
5 MpumepHbIn MPE unun nuHenHocTb | 1 MKM NOMHOW LKanbl
6 MpumepHoe paspelueHne 0,01 MKm
7 CtabunbHOCTb -
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1 HanmeHoBaHue N3MEPUTESIbHOIo OnTnyeckumn OaT4yuK cMeweHnd
npeobpasoBaTens hOKYyCUPOBKHU

8 MpumepHas yactoTHasa | 1 kl'y
XapakTtepuctuka

9 M3mepeHune cunbl Unu Harpysku beckoHTakTHas

10 | Pabouas cpena YcnoBusa ucnblTaHum

11 | JonrocpoyHas CTabunbHOCTL | -
CUMTbIBAHUS

12 | CooTBeTCTBYIOLWMNE CTaHAAPTHI -

13 | Cchbinka Ha ceputo ISO 230 -

14 | MNorpelwHoCTb U3MepeHns OcCHOBHble y4acTHUKKU: cMOoTpu Tabnuuy

D.2

15 | 3ameyvaHus CBoero poga onTU4eCKUN NHCTPYMEHT.

16 | MNMpumep pncyHKoB -
7.3.2.6 JlazepHbI CKAHUPYIOLWNN MUKPOMETP

1 HanmeHoBaHue n3mMepuTenbHoro | JlazepHbin CKaAHUPYOLLNMA MUKPOMETP
npeobpa3soBartens

2 OnucaHue CywecTtByeT OBa Tuna CKaHWUPYHOLLEro

MMKpOCKona: OAVH - cucTema
MEXaHWUYECKOro CKaHMPOBaHMSA Iyya, a
APYron - CTauMoHapHbIA CBETOBOW Ny C
M3C-getekTopom.

QT0T npudop Obin n3Ha4vanbHoO
paspaboTaH Ans naMepeHus anameTpoB
npoBOnokM n Tpybkn. Cuctema coctout
13 NasepHOro UCTOYHMKA CBETa, NPU3MbI
CKaHMPOBaHWS nyua, CUCTEMBI
N3MepeHus yrrna noBopoTa, BPEMEHHON
LWKanbl N OByx cBsidaHHbIX [13C-maTpud,
KOTOpble OnpeaenstoT NOofoXeHne ny4a.
OnameTp uenn ©n ee UeHTpanbHoe
NnosiIoXXeHune paccynTbiBalOTCA n3
MOMNOXEHUSA Nyda U CKOPOCTU BpaLleHus
cuctema  MOXeT

NpPU3Mbl. OpHa
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1 HanmeHoBaHue namepuTenbHoro | JlasepHbli CKaHUPYIOLNA MUKPOMETP
npeobpasopartens
N3MepsaTb Kak LeHTpanbHoe MOMoXeHue
NPOBOSIOKK, Tak U ee guameTp, YToObl
MOXHO obino onpeaenuTb
NPSAMOSIMHENHOCTb MaLLVHbI.
3 TunuyHbIN pasmep 40 mm x 100 mm x 340 mm (3aBUCUT OT
PacCTOSAHUS rONIOBKK)
4 TUNUYHBIN gnanasoH U3MepeHus 0,3 mm go 30 mm
5 TunnyHein MPE nnn nMHENHOCTb 5% oT nosHowM wWKanbl
6 TunnyHoe paspeLueHne OT1 0,01 oo 100 mMkm
7 TunnyHasa NOBTOPSIEMOCTb 0,3 MKm
8 Tunnynas YacToTHas | 3aBMCUT OT LMKNOB ycpeaHeHus. Obuee
XapakTepucTuka Bpemsi 06paboTKn AaHHbIX:
- ona cpegHero yncna N = 1; 3 mc;
- ans cpegHero yncna N = 128; 60 mc; a
Takke
- ona cpegHero vncna N = 2 048; 870 mc
[c wacToTon guckpeTtnsauyum: 2 400 pas /
c]
9 M3mepeHne cunbl nnu Harpyskm BeckoHTakTHas
10 Pabouas cpena OT0°Cpo50°C
11 | Jonrocpo4Has CTabunbHOCTL | 0,5 MKM (ot 0 °C go 50 °C)
CUMTbIBAHUSA
12 | OKBMBaNEHTHbIN KO PULMEHT | -
TEnnoBOro paclmpeHns B MKM / (M
°C)
13 | CooTBeTCTBYHOLINE CTAHOAPTDI -
14 | Ccbinka Ha ceputo ISO 230 -
15 | lNorpewHoCTb N3MepeHs OCHOBHblE y4acCTHMKK: cMOTpK Tabnuuy
D.2
NMPUMEP: -
16 | 3ameyvaHus Mpnbop MOXeT wucnonb3oBaTbCa ANA

N3MEPEHUST HATSHYTOM MPOBOMOKN U
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1 HanmeHoBaHue N3MepUTENBLHOIO | Jla3epHbIi CKaHUPYHOLLA MUKPOMETP
npeobpasoBartens
N3MepeHNa TENTOBOIO CMeLLEeHUS.
Csoero poga onTU4eCcKUn MHCTPYMEHT.
17 | Npumep pUCyHKoOB CmoTtpu PucyHok 25
i
=
e ]
O603Ha4veHue:
1 — onopHas nnuTa;
2 — cBeTOBas CKaHWpyloLLasi rornoBka;
3 — MPUEMHMK CBeTa,
4 — namepsiembln npndop
PucyHok 25 - JlazepHbii CKaQHUPYOLLNA MUKPOMETP
7.3.3 Cncrema KOHTaKTHOro 3o0HAUPOBaHUA
7.3.3.1 1D 30Hg (OuCKpeTHas To4ka)
1 HanmeHoBaHWe MHCTpYMeHTa CeHcopHbIN TpUurrep
2 Onucanne CeHCopHbIN  gaTynk - 9TO  AaTuMK,

KOTOPbIA OnpeaensieT OTHOCUTENbHOE
nornoxeHue mexay Lenbto n
YCTPOWCTBOM YyAEpXXaHus Jartdvka npu
KOHTaKTe C HaKOHEYHWKOM JaTyuka.
CeHCOopHbI  gatyMk  COCTOMT U3
coeaMHUTENbHOro YCTPOMCTBa  Mexay
CUCTEMOW [OaTyMKOB M CTaHKa, koprnyca
AaTyMka C 3NEKTPUYECKMM [OaTyMKOM,
CTEPXKHS  OaTyMka W KOHTaKTHOro
HakoHeYHuKa. [latumk obGHapyxmBaeT
KOHTaKT MeXay HaKOHEYHWKOM 30HAa U

Uuernibio Nno MmexaHn4eCKkomMmy OTKITOHEHUIO,
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1 HanmeHoBaHWe MHCTpYMeEHTa CeHcopHbIN TpUrrep
Bnbpaumm wn T. a. Cuctema 30oHAa
nepeHocuTca ABVXYLLMMCS
KOMMOHEHTOM [0 Tex nop, noka
HaKOHEYHNK He KOCHETCHA MNOBEepPXHOCTU
MULLEHMN. Curnan oT AaTymka
reHepupyet KOMaHay OCTaHOBKM
ABUXYyLLlerocs KOMMOHEHTA.
Aswvxyuimica KOMMOHEHT
OCTaHaBfIMBaeTCaA Mocre  nonyvYeHuns
3ToOM  KomMaHgbl. EcTb  HekoTopble
NpPeBbILEHUsT PAaCCTOSAHUS, Bbl3BaHHbIE
aTOM  3agepxkkon. Ha paccTtosHue
nepemMeLLeHns BNuseT CKOpPOCTb
ABWXEHUs, 3afiepXXka CucTeMbl 3anycka
n MeXaHN4eCKum rmcrepesuc
KOHCTPYKLMN 30HAA.
CywecTtByeT [Ba OCHOBHbIX Tuna
30HOOB: OAWH OOHapyXmBaeT TONbKO
KOHTAaKT, a Apyrown NOCTOAHHO
obHapyxnBaeT OTHOCUTENbHOE
cMmelleHne Mexgy  MULLEHbHO n
CUCTEMOWN JaTUYNKOB.
OTOT TMN JaTyMka TONbKO onpegenser
NOMOXEeHNe KOHTaKTa Mexay Uuenbio u
AaT4YNKOM.

3 MpumepHbIM pasmep 1 Bec: -

4 MpumepHbIM Ananas3oH namepeHnsa | -

5 MpumepHbin MPE unu nuHenHocts | -

6 PaspelieHue -

7 MpumepHas NnoBTOPSIEMOCTb 0,1 Mkm 8O 1 MKM

8 MNpnmepHasa yactoTtHas | 100 Ny

XapakrepucTtumka
9 M3mepeHue cunbl Unun Harpysku 0,5H
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1 HanmeHoBaHWe MHCTpYMeEHTa CeHcopHbIN TpUrrep
10 | Pabouas cpena YcnoBusa ucnblTaHum
11 | JonrocpoyHas CTabunbHOCTb | -
CUYMTbIBAHUSA
12 | OKBMBanNeHTHbIN KO pULMEHT | 11
TENMOBOro paclmpeHnsa B MkMm / (M
°C)
13 | CooTBeTCTBYIOLWME CTAaHAAPTHI -
14 | Cchbinka Ha ceputo ISO 230 ISO 230-3, ISO 230-10
15 | lNorpewHoCTb N3MepeHus OCHOBHble y4yacTHUKU: cMOTpu Tabnuuy
D.3
NMPUMEP: -
16 | 3ameyvaHuns -
17 | NMpumep pnCyHKOB CmoTpu PucyHok 26
I 4
- L -
O6o3HayeHue:
1 — wnuHaens.;
2 — gepxaTenb UHCTPYMEHTA,
3 — 30HA;
4 — HaKOHEYHWK;
L — AnNvHa 30HANPYHOLLErOo MHCTPYMEHTa
PucyHok 26 — [laT4nk CEHCOpPHOro 3anycka
7.3.3.2 1-D 30H[ (CKaHMpYOLLMIA)
1 HavmeHoBaHVe MHCTpyMeHTa 1-D 30HA (CkaHWpyoLLmMI)
2 OnwucaHne 1-D patumk - 9TO [JaTyuK, KOTOpPbIN

onpegendeT OTHOCUTeJiIbHOE MNMoJioXXeHne

MeXxay MUWEHbID U YCTPOWCTBOM

voepXaHna pOatdmka npu KOHTakKte C
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1 HavmeHoBaHVe MHCTpyMeHTa 1-D 30HA (CKaHMPYIOLLMI)
HakoHeYHnkoMm pfatyuka. 1-D  paTtymk
cocTouT "3 COeaANHNTENBHOrO
YCTPONCTBA MeXy CUCTEMON [aT4MKOB
W  CTaHKa, Koprnyca pgatyuMka C
ANEeKTPUYECKUM  [OaTYMKOM,  CTEPXHSA
Aatymka M KOHTaKTHOrO HaKOHEYHWKa.
fdatumk  obBHapyxuBaeT  CMeLlleHue
MeXay HaKOHEYHWKOM 30HAa M Lerblo
no wkKane, MexaHM4eCKOMY OTKIOHEHWUIO,
Bubpaumm mn 1. . Cuctema patuvka
nepemMeLlaeTca ABVXYLLMMCS
KOMMOHEHTOM A0 Tex nop, noka
HaKOHEYHNK He KOCHETCHA MNOBEepPXHOCTU
MULLEHN.
3 MpumepHbIN pa3mep 1 BeC: -
4 MpumepHbIM Ananas3oH naMmepeHna | 5 Mm
5 MpumepHbin MPE unu nuHenHocTs | -
6 PaspelieHue 0,1 MKM
7 MpumepHas NoOBTOPSIEMOCTb 0,1 MKkM 8O 1 MKM
8 MpumepHas yactoTtHas | 100 'y
XapakTepucTuka
9 M3mepeHune cunbl Unun Harpysku 0,5H
10 Pabouas cpena YcnoBus UcnbiTaHUA
11 | Jonrocpo4yHas CTabunbHOCTb | -
CUYMTbIBaAHUSA
12 | OKBMBaNEeHTHbIN KO3 pnumeHT | 11
TEnnoBOro paclmpeHns B MKM / (M
°C)
13 | CooTBeTCTBYIOWME CTAHAAPTHI -
14 | Cchbinka Ha ceputo ISO 230 ISO 230-3, ISO 230-10
15 | lNorpelwHOCTb N3MepeHns OCHOBHblE y4yacTHUKKU: cMOTpu Tabnuuy

D.3
NPUMEP: -
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1 HavmeHoBaHve MHCTpyMeHTa 1-D 30HA (CKaHMPYIOLLMI)
16 | 3ameyvaHus -
17 | NMpumep pnUCyHKOB CmoTpu PucyHok 26
7.3.3.3 2-D 30HA (CeHCOopHbIN TpuUrrep)
1 HanmeHoBaHWe MHCTpyMEHTa CeHcopHbIn TpUrrep
2 Onucanne CeHCOpHbIN  JaTyMk - 3TO  AaTuuK,

KOTOpbI onpegenseTr OTHOCUTENbHOE
nonoxeHune Mexay Lenbro n
YCTPOWCTBOM  yAepXaHus  gaTduka,
KOHTaKTUPYys C HaKOHEYHUKOM AaTyuKa.
CeHcopHbIn AaTtynk  CcoCcTouT n3
COEQUHUTENBHOrO YCTPOMUCTBA Mexay
CUCTEMOW AaTYMKOB W CTaHKa, Kopnyca
AaTyMka C  9NEeKTpUYECKUM AaTymMKOM,
CTEPXHA  JaTtyMka W KOHTaKTHOro
HakoHeuYHuKka. [aTtynk obHapyxuBaeT
KOHTAKT MeXOy HaKOHEeYHMKOM 30HAa W
Lenblo N0 MeXaHN4YECKOMY OTKIMOHEHMUIO,
Bubpaumm wun T1.4. Cucrtema 3oHaa
nepeHocuTCs OBWXKYLLIMMCSA
KOMMOHEHTOM OO0 Tex nop, noka

HakKOHE4YHMUK He KOCHETCA MNMOBEpPXHOCTU

MULLEHN. Curnan oT Jartyumka
reHepupyet KOmMaHay OCTaHOBKM
ABUXYyLLErocs KOMMOHEHTA.
[Buxywmmncs KOMMOHEHT

OCTaHaBNuBaeTCs rocrne nomnyyeHus
3TON  KOMaHabl. EcTb  HekoTopble
NpPeBbILEHNS PAaCCTOAHUS, Bbl3BaHHbIE
aTon  3agepxkon. Ha  pacctosaHue
nepemeLleHna BnMsieT CKOpPOCTb
OBWXEHUS, 3afep)KKa CUCTeMbl 3arycka
" MEXaHN4YeCKnin rmcrepesunc

KOHCTPYKLUN 30HAA.
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1 HanmeHoBaHWe MHCTpYMeEHTa CeHcopHbIN TpUrrep
3 MpumepHbIN pasmep 1 Bec: -
4 [MpuMepHbIN guanasoH usmepeHnsa | -
5 MpumepHbin MPE unu nuHenHoctb | -
6 PaspelieHue -
7 lMpumepHas NOBTOPAEMOCTb 0,1 MKM O 1 MKM
8 MpumepHas yactoTHas | 100 'y
XapakTepucTuka
9 N3amepeHune cunbl nm Harpysku 0,5H
10 Pabouyas cpena YcnoBusa ucnbitaHnn
11 | JonrocpoyHas CTabunbHOCTL | -
CUMTbIBAHUSA
12 | OKBMBaNEHTHbIN KoapnumeHT | 11
TENMoBOro pacwmpeHna B Mkm / (M
°C)
13 CooTBeTcTBYIOWMNE CTaHAAPTHI -
14 | Cchbinka Ha ceputo ISO 230 ISO 230-3, ISO 230-10
15 | lNorpelwHoCTb N3MepeHns OcCHOBHble y4acTHUKKU: cMoTpu Tabnuuy
D.3
NMPUMEP: -
16 | 3ameyvaHus -
17 | Npumep pUCyHKOB CmoTtpu PucyHok 26
7.3.3.4 2-D 30HA (NponopLmOHanbHbIn)
1 HanmeHoBaHve MHCTpyMeHTa 2-D 30HA
2 Onwucanwne -
3 MpumepHbIM pasmep 1 Bec: -
4 [MpumepHbIM guanas3oH usmepeHnsa | -
5 MpumepHbin MPE unu nuHenHocts | -
6 PaspelieHue 0,1 MKm
7 IMpumepHas NnoBTOPAEMOCTb 0,1 MKM 8O 1 MKM
8 MpumepHas yactotHas | 100 'y
XapakTepucTuka
9 M3amepeHune cunbl Unn Harpysku 0,5H
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1 HanmeHoBaHWe MHCTpYMeEHTa 2-D 30HA
10 | Pabouas cpena YcnoBusa ucnblTaHum
11 | JonrocpoyHas CTabunbHOCTL | -

CYNTbIBAHUA

12 | OKBMBanNeHTHbIN KO pULMEHT | 11

TENMOBOro paclmpeHnsa B MkMm / (M

°C)
13 | CooTBeTCTBYHOLINE CTAHOAPTHI -
14 | Cchbinka Ha ceputo ISO 230 ISO 230-3, ISO 230-10
15 | MNMorpewHocTb n3MepeHuns OCHOBHbIE Yy4aCTHUKM: cMOTpu Tabnuuy
D.3
NPUMEP: -

16 3amevyaHug -

17 | NMpumep pnCyHKOB -

8 MpubopbI ANa nsmepeHns NPSMOSIMHENHOCTH

8.1 O6wme nonoxeHusa

MexaHunyeckme yCTPOMCTBA, Takme Kak WCMbliTaTeNbHble OMNpaBKW, JIMHENKa Wu
YronbHWK,  MOFYT  UCMONb30BaTbCA B  KAa4yecTBe JTanoHa ANnd  U3MepeHus
NPAMONIMHENHOCTU. MNMPAMONMHENHOCTb TaKkKe MOXET ObITb N3MepeHa nyTemM NPUMEHEHNS
namepeHnss Hebonbworo yrna. [Opyrve cneuvanbHble MeToAbl U3MEpEeHUus, Takue Kak
NPUMEHEHNE ONTUYECKMX NHCTPYMEHTOB, TakKe BKITOYEHbl B 3TOT pa3aen. [Ansa dakropos
norpewHocTn (cmoTpu Takke Ttabnuuy D.3). Tabnuua 9 nokasbiBaeT CBOAKY YCTPOWCTB

n3MepeHna I'IpFIMOJ'II/IHeVIHOCTI/I C TMNN4YHbIM AMana3oHOM U3MEPEHNA.
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Tabnuuya 9 - TunuyHbln  Onana3oH  U3MEPEHUSI  YCTPOUCTB  M3MeEpPEHUs

HpﬂMOﬂMHeVIHOCTM

NamepeHune TUNUYHBIN NPUMEHNMBbIN OMana3oH (AnnHa)

NPSIMONMHENHOCTH 10 mm 100 mm 1m 10m

JlnHenka

w

UcnbiTaTenbHasa onpaeka

4 *

Tyron nposon C —
MMUKPOCKONOM

Jlazep ¢ npsaAMonuHenHom
ONTUKOW

L 4

Perynupytowunin Teneckon

F
L

JlazepHoe CKaHupytoLee
YCTPONCTBO B OBYX
NNOCKOCTSAX

BbipaBHMBaHWe nasepa

F
v

YpoBeHb C NOMOLLIbIO
MeToAa NHTEerpMpoBaHus

r
-

1D/2D wapukoBble MaTpuLbl

L

F

2-Xx MepHas uudposasi

LKana

8.2 HatsAiHyTas cTpyHa ¢ ONTU4YECKUM CUYMTbIBAIOLWMM YCTPOMCTBOM

1 HanmeHoBaHue MHCTPYMEHTA HaTFIHyTaFI CTpyHa C onTU4eCKnm

CYMTbIBAOLLMNM yCTpOI7ICTBOM

2 OnucaHue FOpu3oHTanbHOE OTKMOHEHME LEeHTpa
NMPOBOSIOKM M3MepPSieTC  MMUKPOCKOMOM
UNu APYrMM OMTUYECKUM YCTPOUCTBOM,
yToObl  OUEHUTb  MPSAMONUHENHOCTb
ABWXKEHUS  MalUMHbI, Ha  KOTOpOW

3aKkpenriieH MUKpPOCKOI.

3 TunnyHbIN pasmep B MM OnameTp pgomkeH 6bITb He MmeHee 0,1

MM o 0,7 mm.

4 TunuyHbIn MaTepuan CTtanbHble UM HENNMOHOBbBIE CTPYHbI
5 PekomeHgyemas cuctema | Mukpockon ¢ peryrnmpoBKOM CETKU U
CUYMTbIBAHUSA MUKpOMETpa AN TOYHOro onpeaerieHns
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HanmeHoBaHue MHCTPYMEHTAa

HaTFIHyTaFl CTpYyHa C OonNTN4ECKNM

CHMUTbIBaAOLLMM yCTpOI7ICTBOM

ero NONOXeHNs OTHOCMUTENbHO
HaTSHYTOW MPOBOJIOKN.

Bmecto TOro, 4tobbl MCNoNbL30BaTb
MWKpPOCKOM, M3cC, nasepHbIn
CKaHUPYIOLWMN MUKPOMETP WNn gpyrve
ycTponctBa 006paboTkm n3obpaxeHui
MOryT  OblTb  MCMONb30OBaHbl  ANA
obHapyxeHnsi nsobpaxeHnss NpoOBOAOB.
C noOMOLLbIO 3NEKTPUYECKUX YCTPOMCTB
obHapyxeHns unsobpaxeHna cuctema
MOXeT HanpsiMyo CUYMTbIBATL
NnosiIoXXeHne nposoaa.

JlazepHbIn  CKaHUpYyOLWMA  MUKPOMETP;
(CmoTpu 7.3.2.6)

Pabouas cpena

Ycnosua ucnsiTaHnm

[MockonbKy BO3AyLIHAs TAra BfMSIeT Ha
ctabunbHOoCTb  npoBoda, Tpebyetca
COCTOSIHME  HEMOABWXKHOIMO  BO34yxa

(HM3KMI rpagueHT TemnepaTypbl U T. 4.)

CooTBeTCTBYIOLME CTaHAAPTHI

Cchbinka Ha ceputo ISO 230

ISO 230-1: 2012, 8.2.2.2

MorpelwHoCTb n3MepeHns

OCHOBHbIE YYaCTHUKM:
NPSAMONMMHENHOCTb  MPOBOSOKK,  cuna
HaTshkeHuss; cmoTpu  Tabnuuy D.3
NMPUMEP: -

10

3amevyaHung

Mwukpockon MOXHO OTperynupoBaTb Ha
CTaHKe C MOMOLLbI0 TOYHOIrO YPOBHSA
(koTOpbIN MOXET ObiTb MHTErpUpoOBaH C
onopon  mMmukpockona). [Ba  koHua
NpoBoAa BbIPOBHEHbI C  MOMOLLIO
nepekpecTms N3MepuTEnNbHOro
MuKpockona. [lokasaHnsa npuHMMaoTCs

B FOpI/ISOHTaJ'IbHOI7I NIOCKOCTU MO Mepe
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1

HanmeHoBaHue MHCTPYMEHTA

HaTFIHyTaFl CTpYyHa C onTN4eCKMM

CHMUTbIBaAOLLMM yCTpOI7ICTBOM

NpoXoXaeHns Tabnuubl.

Cnepyet cobniogatb OCTOPOXHOCTb Mpu
obpaleHun C nNpoBOSIOKOMW, KoTopas
AOIMKHA MMEeTb AOCTaTOYHOE HaTshKeHue
MW He wvmeTb nepermbosB. [dunameTp
NMPOBOMOKN [AO/MKEH OblTb KakK MOXHO
MeHbLUe, B ntobom cnyyae He 6onee 0,1
MM.

BoamoxHa BepTMKanbHasa
KOHUrypaums ans n3mepeHus
NPAMOSIMHENHOCTU BepTUKanbHON

KOJ1OHHBbI.

11

Mpumep pUcyHkoB

CM. PUCYHOK 27

100

O6o3HaueHue:

1 — HaTaHyTasa CTpyHa;

2 — MUKPOCKOTT;

3 — MUKPOMETPUYECKAd rofnioBkKa;

4 — Non3yH cTaHka

MpumeyvyaHune — Cmotpu Tarke 1ISO 230-1: 2012, 8.2.2.2, pncyHok 39.

PucyHok 27 — HaTtaHyTada cTpyHa ¢ MUKPOCKOMNOM
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8.3 JlazepHbIn nHTepchepomeTp C ONTUKOU NPSAMOSIMHENHOCTH

HanmeHoBaHue MHCTPYMEHTA

JlazepHbii MHTEpdEpPOMETP C ONTUYECKUM

npucnocobnexHvem

OnucaHve

Bbixogsawmn n3 nasepa nyd npoxoaut
yepes NHTEepepomeTp
NPSAMOSIMHENHOCTU, KOTOPbIN pasgensaeT
ero Ha ABa Iny4a, KOTopble pacxogaTcs
nog HeboNbLWMM YIIIOM U HanpaBNATCS
Ha oOTpaxaTenb  NPSIMOSIMHENHOCTMW.
3aTtem ny4yn oTpaxaroTcs oT
oTpaxaTtens NPSAMOSIMHENHOCTU n
BO3BpalLLAlOTCA MO HOBOMY MNyTM K
WHTepdepomeTpy  NPAMOSIMHENHOCTH,
Kak  MnokasaHO Ha  PUCYHKe. B
UHTEepdepomeTpe NPSAMOSIMHENHOCTH
ABa nyya cxogsaTcd, W oguMH  nyd
BO3BpallaeTca B MNOpT Bxoga B
nasepHoun ronoeke. CyuwecTtByeT [ABa
TMNa ONTUKW: OdHa C  MMOCKUMM
3epkanamu, a gpyras Cc 3epkanom noj

yrnom 90 °.

MpumepHbIA pasmep 1 Bec:

OtpaxaTtenb 42 mm x 160 MM % 42 MM ”
nHTepgepomeTp 40 mm x 50 mm x 30

MM

MpumepHbIM Anana3oH n3MepeHus

+ 2,5 MM gnga uamepeHna anuHel ot 0,1

MO0 4 m

MpumepHbIn MPE unn nuHenHocTb

1% OT NMONHOW LKanbI

MpumepHoe paspelueHne

0,01 MKm

MpumepHas NOBTOPSAEMOCTb

YacTOTHbIN OTKIIUK

©O| O Nl O O

Pabouas cpena

YcnoBusa ucnbiTaHUn

[onrocpo4yHasi cTabunbHOCTb

CYNTbIBAHUA

11

OKBMBaneHTHbIN KO3 pULMEHT
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1 HanmeHoBaHWe MHCTpYMeEHTa JlazepHbli MHTepdepoMeTp C OMTUYECKUM
npucnocobneHnem
TEennoBoro pacwmpeHna B MkMm / (M
°C)
12 | CooTBeTCTBYHOLINE CTAHOAPTHI -
13 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 8.2.2.5
14 | lNorpewHoCTb N3MepeHUs OCHOBHble y4yacTHUKKW: cMOTpu Tabnuuy
D.3
MPUMEP: U = 2 mkm / M B KOMHaTe C
KOHTposnMpyemon temnepatypon, U = 6
MKM / M B 0bblvHOM mcnbiTaHnin [U (k =
2)]
15 | 3ameyvaHus CBoero poga onTUYECKUA MHCTPYMEHT
16 | MNMpumep pncyHKoB CmoTpun pucyHok 28
®
/ l =
1 2 :
l o ll:“-xh_
O6o3HayeHue:

1 — nasepHasi ronoska;
2 — npuama BonnacTtoHa;
3 — OBYXNIIOCKOCTHOE 3epKaro

PucyHok 28 - JlazepHbI nHTepdepoMeTp C NPAMOSIMHENHBIM ONTUYECKUM aKCeccyapoMm

8.4 Perynupyowumn tTeneckon

1 HanmeHoBaHWe MHCTpYMeHTa Perynupytowun Teneckon

2 Onucanue Perynupytowmn Terneckon C

npnHagneXxHoCctTaMmn npegHa3Ha4vyeH And

NPOBEPKU NPSAMOSIMHENHOCTM,
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HanmeHoBaHue MHCTPYMEHTAa

Perynupytowun Teneckon

napannenbHOCTU U MNPAMOYrOfIbHOCTM.
MocpeacTBOM  pacronoOXeHUs  NNHS,
cogepXxaiwumxca B TpybyaTtom Kopnyce,
BUA Ha rOpuU3oHTarnbeHbIE n
BepTUKanbHble nonepeyHble npoBoga
MOXET ObITb CNPOEeLNpPOBaH Ha Lenb.

BepTukanoHoe n ropusoHTanbHoe
CMelleHMe nonepeyHbiX npoBOAOB K
uenu umsaMmepsieTca HenocpencTBEeHHO B
MunnaMmeTpax c MOMOLLbIO
MUKPOMETPOBbIX LuKarn.
pagyvpoBaHHbIN  OUCK  (POKYCUMPOBKU
MEHsIeT MonoXxeHue oKycupyoLero
npubopa, no3sonss  coKycupoBaTb
uenu ot Hyna go 6eckoHevHocTn. PoKyc
nepekpecTHbIX MPOBOAOB [JOCTUraeTcs
Ha okynape. Teneckon vaule Bcero
MOHTUpYeTCH Ha rOpU30OHTaNbHOM
OCHOBaHUK, cogepxalemM cepruyeckyro
uanay, YyTOObI obecneyunTb
BO3MOXHOCTb OOKOBOW U BepTUKaribHOW
perynmpoBkA  NIMHUXM  BU3MPOBaHUSI.
MpaAMONMHENHOCTb MOXeT ObITb
n3mepeHa nyTemM nepemMeLleHnsa Lenu
BOOJb NNHUK BM3MPOBaHUSA.
MpucnocobnexHne ana  pasmelleHus
TOYHbIX  YPOBHEN M ONTUYECKUX
YrONbHUKOB pacLUMpPSOT BO3MOXHOCTHU
npubopa ans n3mMepeHuns

napannenbHOCTN N NPAMOYroJyibHOCTW.

MpumepHbIM pasmep 1 Bec:

500 mm x 200 mm x 100 mm

[NprMepHbIN gnanasoH N3MepeHus

Or 1 po 10 M B 3aBMCUMOCTU OT

MOrpeLIHOCTN U3MepPEHUs

MpumepHbin MPE unn nuHenHocTb

3MKM/ 1M, 10 MKM / 5 ™
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1 HavmeHoBaHve MHCTpyMeHTa Perynupyrownin Teneckon
6 MpumepHoe paspelueHne 1 MKM
7 IMpumepHas NOBTOPAEMOCTb -
8 YacTOTHbIN OTKNUK -
9 M3mepeHune cunbl Unu Harpysku BeckoHTaKTHbLIN
10 Pabouvas cpena YcnoBusa ucnbitaHnn
11 | JonrocpoyHas CTabunbHOCTbL | -
CUMTbIBAHUSA
12 | OKBMBaNEHTHbIN KO3 DULMEHT | -
TENNOBOro paclmpeHnsa B MkMm / (M
°C)
13 | CooTBeTCTBYIOWME CTAHAAPTHI -
14 | Ccbinka Ha ceputo ISO 230 ISO 230-1: 2012, 8.2.2.3
15 | lNorpelwHoCTb N3MepeHns OcCHOBHble y4acTHUKKU: cMoTpu Tabnuuy
D.3
MPUMEP: namepenne U = 3 Mkm / 1 ™
[U (k = 2)] B KOHTPONMpPYEMbIX YCNOBUAX
16 | 3ameyvaHus LlenTp MULLIEHN AOITKeH ObITb
pacrnonoXeH Kak MOXHO 6nuke K
JoyHKUMOHanNbHon Touyke. PacctosaHune
MeXay ONTUYECKOW OCbK Teneckona u
LEHTPOM MULLIEHWN crefyeT CcuYuTbiBaTb
HenocpeacTBEHHO Ha ceTke wunu ¢
MOMOLLIbIO ONTUYECKOrO MUKPOMETPA.
Yb6eautecs, 4yTO nokasaHus
MUKPOMETPUYECKOIO Habopa
WHTEPNPETUPYITCS NPaBuUnbHO, T. €. +
Ve He crnegyer nytatb Cc — ve.
[MpennoxeHHoe npaBwusio cornaweHus -
a1o npuHuun «LURD» [cmoTpn Puc. 29
b)] (to ecTb BREeBO, BBepX, BMNpaso,
BHU3).
CBoero poga onTU4EeCKUN NHCTPYMEHT
17 | NMpumep pnCyHKOB CmoTpu pucyHok 29
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6) npuHumn LURD

B) BUA Ha KPECTOBMHY, MULLEHb U LudepbnaT MMkpoMeTpa

O603Ha4veHue:

1 — Teneckon;

2 — rnasok;

3 - YCTaHOBOYHbIN CTOJT;
U — Bepx;

L — neBo;

D — Hug;

R - npaBo

MpumedaHnune — Cmotpu Tavke 1ISO 230-1: 2012, 8.2.2.3.

PucyHok 29 — Perynupyowwmin Teneckon
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8.5 JlazepHoe ckaHupyroLee yCTPOUCTBO B ABYX NNOCKOCTAX

HanmeHoBaHue MHCTPYMEHTA

[BYXNMOCKOCTHON HenpepbIBHLIM nasep ¢

ABYyMA MULLIEHAMU

OnucaHue

HenpepbiBHO pacTtarnsaroLmecs
nasepHble NMOCKOCTM COo3[alTcsa nytemM
n3rnba nasepHoro nyya To4Ho Ha 90 ° ¢
NCNonb3oBaHNEM ONTUYECKOM
neHTanpuambl.

JlazepHble NAOCKOCTU MCMNONb3YTCA B
KayecTBe OTanoOHOB AN  U3MepeHus
NPAMOSIMHENHOCTHN ocen CTaHka.
"oOpu3oHTanLHoe OTKITOHEHUe n
BepTUKarbHOE OTKIIOHEHME OT NnasepHbIX
NAOCKOCTEN W3MEPAOTCA  ONTUYECKUM
AATYMKOM Lenu Ans Kagon ocu, 4Tobbl
OLEHUTb BepTUKaIbHYIO
NPSAMOSIMHENHOCTb U FTOPU3OHTAsbHYIO
NPSIMOSNIMHENHOCTb ABWXEHNSA CTaHKa, Ha
KOTOPOM  3akpenneHbl uenu. Jlasep
CkaHepa yCTaHOBIEH Ha
perynmpoBo4yHOM OCHOBaHUN c
PEerynmpoBOYHbIM Basiom n
perynmpoBKom nepemelleHnss  Ons
TOYHOrO  BblpaBHUBAHUS  MIIOCKOCTEWN,
napannenbHbiX OBWKEHUIO CcTaHka. [1Ba
TOYHbIX YPOBHS MO3BOMSAKT OnpeaennTb
napannenbHOCTb rOpPM30HTanNbHOM
NNOCKOCTM wnn rpaBuTaumm. Ta xe
cMcTeMa MOXET MNPUMEHATbCA  Ans
n3mepeHus NPSIMOSNTIMHENHOCTU n

NPAMOYroJyibHOCTW.

MpumepHbIN  pa3mep nasepHOro

n3ny4yartens

MabapuTtHble pa3mepbl: 280 mm x 220

MM x 220 mmMm; Bec: 4,5 kr

[NpnmepHbIn pasmep U BeC

60 MM x 110 mm x 50 mm; 400 1
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1 HanmeHoBaHWe MHCTpYMeEHTa [BYXNMOCKOCTHON HenpepbIBHLIM nasep ¢
ABYyMA MULLIEHAMUN
AATYMKOB LieNn
5 MpumepHbIn gnanasoH nameperHuns | 30 m
6 MpumepHas npsmosinHenHoctsb | 0,001 mm / m £ 0,002 5 mm / M gn4a
ny4va BO34YLLHOIO LWyma
7 MpumepHas nnockocTtHocTb | 0,25” unn 0,001 mm / M + MakcumanbHas
NSIOCKOCTWN Nasepa norpewHocTb nepesoaa 0,001 3 mm npun
passepTke 90 °
8 MpumepHas NPSIMOYroNbHOCTb | BepxHsa nnockocTb nasepa k GOKOBOM
nasepHoK NocKoCTH NMOCKOCTU nasepa: NPSAMOYroSfibHOCTb:
0,005 Mm / m
9 MpumepHoe paspelleHne uenen u | AnanasoH s4eek 5 MM; paspelleHue:
MPE 0,000 25 mm; MAB: 0,001 5 Mmm
[vana3oH ayeek 24 MM; paspelleHue:
0,000 5 mm; MAB: 0,003 5 mm
10 | PekomeHgyemas cuctema | OTobpaxeHne HeCKONbKMX Ocen Ha
CUMTbIBaAHUSA ocHoBe pgucnness ¢ 6ecnpoBoaHbIM
NOOKIOYEHMEM K JaTyukam  unu
BecnpoBogHbIM NHTEpencom Kk MK gns
cbopa W CcoOxpaHeHWsa [aHHbIX 4NN
AanbHenWwero aHanusa 1 cocCTaBfeHus
OTYeTOB
11 Pabouas cpena YcnoBus UcnbiTaHUA
Ha npousBoanMTenbHOCTL  nasepHou
cUCTEMbl BNuAeT TypOyneHTHOCTb B
aTMmocdepe, MNO3TOMY KpamHe BaXHO
NCNoNb30BaTb KakK BEHTUNATOPbLI ANs
CMeLLMBaHusA BO34yXxa, Tak n
9NEKTPOHHYIO0 uUNbTpaumio Wyma, Korga
TpebyeTca MakCUManbHbI MPE
CUCTEMbI.
12 CooTBeTcTBYIOWME CTaHAAPTHI -
13 | Cchbinka Ha cepwuto 1ISO 230 ISO 230-1: 2012, 12.2.5.3
14 | lNorpewHoCcTb N3MePEHUS OcCHOBHblE y4acTHUKKU: cMOoTpu Tabnuuy
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1 HanmeHoBaHue MHCTPYMEHTA

[BYXNMOCKOCTHON HenpepbIBHLIM nasep ¢

ABYyMA MULLIEHAMUN

D.5
MNMPUMEP: TwunuyHoe 3HavyeHue AOnsa

norpewwHoct U = 5 mMkm Ha 3 M nytn [U

(k=2)]

15 3amevyaHus

"opu3oHTanbLHas n BepTMKanbHas
NPAMOSIMHENHOCTb MOTYT BbITb COBpaHbI
O[HOBPEMEHHO

CBoero poaa onTU4ecknii UHCTPYMEHT.

16 | MNMpumep pnucyHKoB

CmoTpum pucyHok 30

Aaxtis 1

PucyHok 30 - Jlazep HenpepbIBHOrO Ka4aHus B ABYX MIOCKOCTSX C ABYMSI O4HOOCHbIMU

Ll } '

ﬂ

- Plane 1
eam 1
| Flane

fj

J.w.l U

\'k_

MULLEHAMU

8.6 BoipaBHMBaHue nasepa

1 HavmeHoBaHWe UHCTpYMeHTa

Perynupytowmin nasep

2 OnucaHue

J'Iasep anda BblpaBHMBAHUA C

NPUHALNEXHOCTAMU NpeaHasHavyeH ans
NpoBepKn NPSAMOSIMHENHOCTM,
napannenbHOCTU U NPAMOYrOfibHOCTM.
JlasepHbIn

nyy  ucrnonb3yetcs B

Ka4yecTBe 3ITalJlOHa, n  OTKIIOHeHune

PacCTOSAHUA MeXOy Nas3epHbIM fy4YoM U
npubopoM Un3MEpPEHNsT U3MeEpPSEeTCa B
bonee

nin no3nunax C

ABYX

108




FOCT ISO/TR 230-11-202

1 HanmeHoBaHWe MHCTpYMeEHTa Perynupytowun nasep
NCrnonb3oBaHMEM ABYMEpPHOro
AeTekTtopa nosnoxeHus. BeptukaneHoe u
ropuM3OHTanbHOE CMeELLEeHne ndATHa Ha
MULLEHU N3MEpPSIETCA HenocpeacTBEHHO
B MUNANMeTpax C NOMOLLbHO
ABYMEPHOro AaTtyuka.
MpAMONMHENHOCTb MOXeT ObITb
n3MepeHa nyTeM mnepemMeLLeHns Lenu
BOOMb JIMHUN BU3MPOBaHUSI.
3 MpumepHbIN pasmep MpuemHuk: 60 mm x 50 mm x 40 mm; 120
r
MNepenatymk: 60 mm x 60 MM % 140 mMm;
1100r
4 MpumepHbIN gnanasoH namepeHns | 4o 50 M B 3aBUCUMOCTM OT MOrPeLLHOCTHU
n3mepeHmna
5 MpumepHbin MPE unn nuHenHocTs | 1% OT NOMHON WKanbl UM 6 MKM
6 MpumepHoe paspelueHne 1 MKM
7 CtabunbHoCTb 3 MKM
8 YacTOTHbIN OTKNUK 3My
9 M3mepeHune cunbl Unmn Harpysku BecKOHTaKTHbIN
10 Pabouas cpepa Ot 0 °C oo 50 °C, ycnoBust ucnbiTaHui
11 | Jonrocpo4Has CcTabunbHOCTD | -
CUMTbIBAHUS
12 | OKBMBaNEHTHbIN KO3 PULMEHT | -
TENnoBOro pacwunpeHnsa B Mkm / (M
°C)
13 CooTBeTCTBYIOLWMNE CTaHAAPTHI -
14 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 8.2.2.3
15 | lNorpewHOCTb N3MepeHns OCHOBHblE y4yacTHMKKW: cMOTpu Tabnuuy
D.3
NMPUMEP: -
16 | 3ameuaHus Ectb Heckonbko TuNoB. HekoTopble
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1 HanmeHoBaHue MHCTPYMEHTA

Perynupytowmin nasep

mMoryT pabotatb ¢ 6GecnpoBogHoWn
cBA3bl0. [lpMMeHeHne K u3MepeHusiM
MIOCKOCTHOCTKW,  napanfenbHOCTn U
NPSIMOYrONbHOCTM  TakkKe  BO3MOXHO.
LleHTp  geTektopa  AOO/mKeH  ObiTb
pacrnonoXeH Kak MOXHO Onmke K
JOYHKUMOHAIbHOM TOYKe.

CBoero pofa onTUYeCKUiA UHCTPYMEHT

17 Mpumep pucyHkoB

CmoTpun pucyHok 31

Ob6o3HayeHue:
1 — nepepartyuk;

2 — nonyyarenb

PucyHok 31 — Perynupytowun nasep

9 an60pbl AnAa namepeHuns NnpAMoyrosibHOCTHU

9.1 O6LwWme nonoxeHus

NamepeHne npsIMOYronbHOCTU
YCTPOWCTB, TakuX Kak NMoBEPOYHbIV YrONMbHUK U UMMMHOPUYECKUIA NMOBEPOYHbIN YroNbHUK. B
3TOM pasgene ykasaHbl YCTPOWCTBA AN U3MEPEHWUst YINOB C MPUMEHEHMEM Opyrux
MHCTPYMEHTOB, TakMx Kak onTuyeckve npubopbl. [Ons ¢akTopoB HeonpeaeneHHOCTU

(cmoTpu Takke Tabnuuy D.4). B Tabnuue 10 npuBeneHbl CBOAHbIE AaHHblE YCTPOWCTB

BbINOJNMIHAETCA C NOMOLWbK  MeXaHU4YeCKUX

n3mMepeHna npaMoyrosfibHoCTu ¢ TUNMU4YHbIM ananasoHOM U3MEPEHNUA.
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Tabnuuya 10— TvnnMyHbIN gnanasoH N3MepPEeHns YCTPOMUCTB N3MEPEHUS NPSMOYTrOfbHOCTH

N3amepeHne npsiMoyronbHOCTH

TUNWYHBLIM Onanas3oH U3MepeHUst YCTPOWUCTB WU3MepeHust

NPSIMOYTONIbHOCTU

10 mm

100 mm I m 10 m

MpoBepOYHbIE YTrOSbHUKK

¥

il
e ]

KoHTpOnbHbIN Ky6

F A

L ]

Jlazep ¢
OMTMKON

NPSMONUHENHOCTRIO

OnTndyeckun
YCTPONCTBOM CUUThLIBAHUS YIIoB

YroJnibHUK C

&
¥

MHpekcHas Tabnuua ¢ nuHenkop

JlazepHoe
YCTPOMWCTBO B TPEX NMOCKOCTAX

ckaHupytoLlee

F 3
L 3

lMpumMeHeHne WaprKoBON LUTaHIN

'Y
)

2D wapukoBble MaTpuLbl

&

T

2-x MepHas uudposas wkana

1

L 4

9.2 JlasepHbin

HpﬂMOﬂMHeﬁHOCTM

uHTepdepomeTp C

OMNTUKOMN npAMOYroJyibHOCTHU

HavmeHoBaHWe MHCTpyMeHTa

JlazepHbii MHTEpPdEPOMETP C ONTUYECKUM

npucnocobneHnem
Onucanue N3mepeHus NPSMOYrofibHOCTU
BbIMOJTHAKOTCA nytem n3mepeHus

NPSAMOSIMHENHOCTM BAOMb  KaXXaou U3
ABYX HOMMHAIIbHO OPTOroHanbHbIX OCEN,
npeacTaBnNALWLMX NHTEepec, c

ncnosib3oBaHMeM obulero atanoHa.

Tpebyetca ob6WMN  3TanoH, YTOOLI
MOXHO 6bInOo cpaBHUTL ABa Habopa
n3mMepeHni NPAMONMHENHOCTHN n
BbIYUCIIUTb OTKITOHEHNE oT

NPSIMOYrOSNIbHOCTWN OBYX OCEN.
OOwum 3TanoHoM O0ObIYHO SABNAETCA

onTn4ecKkoe BblpaBHMBaAHME OTpaXXaTend
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1 HanmeHoBaHWe MHCTpYMeEHTa JlazepHbli MHTepdepoMeTp C OMTUYECKUM
npucnocobnexHvem
NPSIMOSIMHENHOCTH, KoTopoe He
nepemeLyaeTcs (OTHOCUTENBHO
Tabnuubl) U He perynupyetca Mexay
ABYMS N3MepeHnaIMm
NPAMOSIMHENHOCTN. OnTtnyecknin
YrOfbHUK WUCNOSb3yeTcss NO MeHbLUen
Mepe [Ons  OAdHOro U3  U3MepeHuin
NPSIMONIMHENHOCTN, 4YTOObI MO3BONMUTL
nasepHoMy fy4vy BblpaBHMBATbLCSA BAOSb
KaXgon OCW, He KacasdCb oTpaxaTens
NPAMOJSIMHENHOCTW.
OnTudeckne  NPUHUUNBI  U3MEpEeHUs
NPSIMOYrofibHOCTU Te Xe, 4To M Ans
N3MepeHnn NPAMOSIMHENHOCTN, HO C
AOMNOMNHUTENBHBIM Mcnosib3oBaHMeM
ONTUYECKOro YrofibHUKa.

3 MpumepHbIA pasmep B MM 160 mm x 160 mm x 60 MM, (ONTUYECKMI
610okK)

4 MpumepHbI ananas3oH namepennsa | + 3 / (onvHa namepeHnsi B M)

5 MpumepHbin MPE unu nuHenHocTb | 1% OT NOMHON LwiKanbl

6 MpumepHoe paspelueHne 0,01 MKm / M

7 Mpumep noBTOPAEMOCTHU -

8 YacCTOTHbIN OTKNUK -

9 Pabouyas cpena YcnoBus ucnbiTaHUn

10 | Jonrocpo4Has CTabunbHOCTb | -

CUMTbIBAHUSA
11 | OKBMBaNEHTHbIN KO PULMEHT | -
TENnoBOro pacLnpeHns

12 | CooTBeTCTBYHOLINE CTAHOAPTHI -

13 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 10.3.2.4

14 | lNorpewHoCTb N3MepeHus OCHOBHblE y4acTHMKW: cMOTpu Tabnuuy

D.3
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1 HanmeHoBaHWe MHCTpYMeEHTa JlazepHbii MHTEpdEPOMETP C ONTUYECKUM
npucnocobnexHvem
NMPUMEP: -
15 | 3ameyvaHus CBoero poga onTUYECKUA NMHCTPYMEHT
16 | Npumep pucyHKoB CmoTpu pucyHok 32

PucyHok 32 - JlazepHbIt HTepdEepPOMETP C NPSAMOYIOSIbHOCTbIO Y MPAMOMMHENHOCTBIO

L

—_

O6o3HaueHue:

1 — nasepHas rosioeka,;

2 — npu3ma BonnacTtoHa;
3 — OMTMYECKUI YrONbHUK;

4 — OBYXNNOCKOCTHOE 3epKarno

OnTMYEeCKOro npucnocodbnexns

9.3 UHpekcHaa Tabnuua ¢ NMHEeNKoun

1 HanmeHoBaHWe MHCTpYMeHTa MHpekcHas Tabnuua ¢ NMHEnKon
2 Onucanve -

3 MpumepHbIM pasmep 1 Bec: 200 mm x 200 mm x 60 MMm; 3 Kr
4 MprmepHbI AnanasoH namepenus | 360 °

5 MpumepHbin MPE nnu nuHenHocts | 0,4

6 MpumepHoe paspelueHne 2 ° (180 peneHwne)

7 Mpumep noBTOpPSIEMOCTU 0,2"

8 HacTOTHbIN OTKIUK -

9 M3amepeHune cunbl Unu Harpysku -

10 | Pabouas cpena Ycnosus cnbiTaHU
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1 HanmeHoBaHWe MHCTpYMeEHTa MHpekcHasa Tabnuua ¢ NMHENKon
11 | Jonrocpo4Has CTabunbHOCTbL | -
CYMTbIBaAHUSA
12 | OKBMBaNEHTHbIN KO3 (PULMEHT | -
TEeNnnoBoOro pacwmpeHna B MkMm / (M
°C)
13 CooTBeTcTBYIOLWME CTaHAAPTHI -
14 | Cchbinka Ha ceputo ISO 230 ISO 230-1: 2012, pucyHoK 65
15 | lNorpelwHOCTb N3MepeHns OCHOBHblE y4acTHMKK: cMOTpK Tabnuuy
D.3
NMPUMEP: -
16 | Npumep pUcyHKoB CmoTpu pucyHok 33

114

O6o3HaueHue:

1 — nuHewnka npm 0 °;

2 — NHOeKcHas Tabnmua;

3 — nuHenka nog yrnom 90 °;

4 — paT4YNK NUHENHOro NepemMeLLeHus;
Mx — aBmxeHne no ocu X;

My — oBuxeHue no ocn Y

PucyHok 33 - IHgekcHaa Tabnvua ¢ nMHenkom
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9.4 TpexnnocKoCTHOe fla3epHoe CKaHUpYyloLlee YCTPOUCTBO

HanmeHoBaHue MHCTPYMEHTA

TpexnnockocTHOM nasep  HenpepbIBHOIO

Ka4daHuA ¢ ABymMA OQHOOCHbIMA MULLEHAMU

OnucaHve

HenpepbiBHO pacTtarmsaroLmecs
nasepHble NMOCKOCTU co3[alTcsa nytemM
n3rnba nasepHoro nyya To4Ho Ha 90 ° ¢
NCNonb3oBaHNEM ONTUYECKOM
neHTanpuambl.

JlazepHble MMAOCKOCTM  OpPTOroHarbHbI
ApYyr Opyry u, Takmm obpasom, MoryT
MCNoNb30BaTbCA B KayecTBe 3TanoHa
ANnd  U3MepeHus  NPSMOYroflbHOCTU
MeXay MOBEePXHOCTAMU WUAN  OCAMM
CTaHkKa.

JTazepHas MOCKOCTb aenaetcs
napannenbHON NOBEPXHOCTU UM NINHUN
ABWXEHUS MyTeM perynvpoBKuM Lara,
KpeHa wunu nepemMeLleHnss nasepHoro
OCHOBaHUWS, MNOKa LUENb He MOKaxeT
OAMHAaKoBble MOKasaHWss B KaXaou
KOHTPOMbHOW  TOYKe. 3atem  uUenn
NCNonb3yTCcA ans n3mepeHus
OTKITOHEHUSA OT KOHTPOSIbHbLIX TOYEK Ha
pacctoaHum o 30 m ot nasepa. [Ba
TOYHbIX YPOBHSA MO3BOMSAKOT OnpeaennTb
napannenbHOCTb rOPU30HTaNbHOM
NNOCKOCTM WM rpaBuTaumMm. Ta xe

cucrema MOXeT TpPUMEHATbCA  AON4

n3mMepeHns NPAMOMMHENHOCTU n
NMOCKOCTHOCTMW.
MpumepHbin  pasmep u  Bec | MabapuTHble pasmepbl: 280 mm x 220
nasepHoro mnany4arens MM x 220 mmMm; Bec: 4,5 kr
MpumepHbin  pasmep u  Bec | 60 mm x 110 mm x 50 mm; Bec: 400 r

AaTYNKOB Lienu
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1 HanmeHoBaHune MHCTPYMEHTA TpeXHﬂOCKOCTHOVI la3ep HenpepbiIBHOIo
Ka4vaHuA ¢ AByMA OQHOOCHbIMA MULLEHAMU
5 MpumepHbIM ananasoH namepeHna | 30 M B KaxxaoM HarnpasneHun
6 MpumepHas npamonunHenHocTts | 0,001 mm / m = 0,002 5 mm / M ans
nyyva BO3YyLUHOrO Wyma
7 MpumepHas nfockoctHoctb | 0,25 ' ' wmnm 0,001 mm / ™M+
NIOCKOCTU fasepa MaKcuMMarsibHas MorpewHocTb nepexoaa
0,001 3 mm npun passepTke 90 °
8 MpumepHas NPsSIMOYroNbHOCTb | BepxHsa nnockocTb nasepa k GokoBoW
nasepHou nnocKocTn NNOCKOCTM Jla3epa: NPsIMOYrofibHOCTb:
0,005 Mm / m
9 lMpumepHoe paspelleHne uenen u | [lnanasoH a4eek 5 MM; paspelleHue:
MPE 0,000 25 mm; MPE: 0,001 5 mm
[dnanasoH syeek 24 MM; paspelleHue:
0,000 5 mm; MPE: 0,003 5 mm
10 | PekomeHgyemas cuctema | OTobpaxeHne HeCKONbKMX Ocen Ha
CUMTbIBAHUSA ocHoBe pgucnres ¢ 6ecnpoBoAHbIM
NoaKMNYeHMeM K gaTtuvMkam  unm
B6ecnpoBogHbIM nHTEepdencom k MK ons
cbopa W XpaHeHuMs OdaHHbIX AN
AanbHenwWwero aHanusa 1 CocCTaBfeHus
OTYETOB.
11 Pabouas cpena YcnoBusa ucnbiTaHU
Ha npou3BoauTenbHOCTb  fasepHOn
CUCTEMbI BNUAET TypOyneHTHOCTb B
aTmocdepe, MNO3TOMY KpamHe BaXXHO
MCNONb30BaTb KakK BEHTUNATOPbI AN
CMeLUMBaHus BO34yXxa, Tak n
3NEKTPOHHYI ounbTpaumio Wwyma, korga
TpebyeTca MaKCUMarnbHbI MPE
CUCTEMBI.
12 | CooTBeTCTBYIOLWMNE CTAHAAPTHI -
13 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 12.2.5.3
14 | lNorpewHoCTb N3MepeHns OCHOBHblE y4acTHMKW: cMOTpu Tabnuuy

D.5
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1 HanmeHoBaHue MHCTPYMEHTAa

TpexnnockocTHOM nasep  HenpepbIBHOIO

Ka4vaHuA ¢ AByMA OQHOOCHbIMA MULLEHAMU

MPUMEP: TwununyHoe 3HaveHue AOns
HeonpeneneHHocTM U = 5 MKM Ha 3 M
nytv [U (k = 2)].

15 3amevyaHunsa

TpeXI'IJ'IOCKOCTHOCTb MOXHO cobwu paTtb

6e3 N3MEHEHUA NMOJTOXEHUA

MHCTPYMEHTA n N3MEeHEHNA
KOHTPOJIbHbIX TOYEK.

CBoero poaa onTU4ecknii UHCTPYMEHT

16 | MNMpumep pncyHKoB

CmoTpun pucyHok 34

Maze }

A
/ Axis3

ab

PucyHok 34 — TpexnnocKoCTHOM na3ep HenpepbiBHOro AeNCTBUS C ABYMS OOHOOCHbBIMU

)
ki P ,,:"f") .

MULLEHAMMU

10 YcTponcTBa U3MEepeHns NIIOCKOCTHOCTU

10.1 O6LwWwme nonoxeHns

[MNOCKOCTHOCTbE MOXHO M3MEPUTb C NMOMOLLUBIO UCMbITATENbHbLIX I'IpI/I60pOB, TakKunx

KaK nuHenka, NnoBepXHOCTHaA

nnacTtuHa.

Ons

namepeHuna

NINOCKOCTHOCTU

byHKUMOHanNbHbLIX NMOBEPXHOCTEN AeTarnen CTaHKOB MOryT MpUMEHNATbCs npubopbl Ans

N3MepPeHNa YrmnoB, TakMe Kak ypOBHW, aBTokonnumaTtopbl (cmoTtpu I1ISO 230-1). Opyrue
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NpUMEHNMbIE U3MepUTENbHbIE NPMBOPLI Takke ykasaHbl. Tabnvua 11 nokasbiBaeT CBOAKY

yCTpOVICTB namepeHunsa niToCKOCTHOCTU C TUMUYHLIM ONarna3oHOM U3MEPEHUA.

Tabnuua 11 - TunnyHbIN uana3oH U3MepPEHMs YCTPONCTB N3MEPEHMNS NITOCKOCTHOCTU

NamepeHune

NMOCKOCTH TunuyHbIA pabouunn guanasoH (4nmMHa)

10 Mm 100 mm (R 10 m™m

MoBepxHOCTb

A
\ 4

MJINTbI

Pas3BepTka

\4

OnNTUYEeCKoro <

yrosibHuUKa

Jlazep ¢ yrnosou

A
v

OnTUKON

JlasepHoe

CKaHupylolLee

A
v

YCTPOWUCTBO B

OHOW NMNOCKOCTU

10.2 Pa3BepTKa ONTUYECKOro yrosibHMKa

1 HavmeHoBaHWe MHCTpyMeHTa Pa3BepTka ONTUYECKOro YronbHUKa
2 OnucaHue OnTtnyecknin YroJSibHUK pa3BepTKn
ncnonb3yeTcs COBMECTHO c

tOCTUPOBOYHLIM TENEeCKONnoM u Tpems
B6asoBbiMK LEenamu, 4Tobbl yCTaHOBUTH
OMNOPHYHO NMOCKOCTb, KoTopas
No3BONseT MpoBepPsTb MIIOCKOCTHOCTb
nosepxHoctn (cmotpu PucyHok 35).
Teneckon yctaHoBNeH B pame, B
KOTOPOM YCTaHOBMEH Bpalljalolmincs
onTu4ecknn 6GRMOK € NSATMYronbHON
NpPU3MOoMn. Pamka coaepXxut
perynupyemble onopel, 4TOObI

npuMbnManTb MMOCKOCTb, NPOWAEHHYHO
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1 HanmeHoBaHune MHCTPYMEHTA PassepTKa ONTUYECKOro yrosribHMKa
WHCTPYMEHTOM, K LEHTPY OMOPHbIX
uenen. Uenn cdokycupoBaHbl, Kak
onncaHo B 8.4, a MUKPOMETPUYECKUI
undcpepbnat Ha BpaLlaroLemMcs
ONTUYECKOM 6noke namepset
BepTuKarnbHoe cMeLleHne uenen
OTHOCUTENBHO NOMepeYHbIX MPOBOLOB.
3 MpumepHbIN pasmep 600 mm x 300 mm x 300 mm
4 MpumepHbI AnanasoH namepenus | o 10 m
5 MpumepHbii MPE vnn nuHenHocTs | S MKM / 2 M
6 MpumepHoe paspelueHne 0,002 mm
7 MprMmepHasi NOBTOPSIEMOCTb 3aBucuT OT 06CTOATENLCTB
8 YacTOTHbIN OTKNUK -
9 M3mepeHune cunbl Unun Harpysku BeckoHTaKTHbLIN
10 Pabouas cpena YcnoBus ucnbiTaHUM
11 | Jonrocpo4Has cTabunbHOCTL | -
CUMTbIBAHUSA

12 | OKBMBaNEeHTHbIN KO PULMEHT | -
TENMNOBOro paclMpeHnsa B MkMm / (M
°C)

13 | CooTBeTCTBYHOLINE CTAHOAPTHI -

14 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 12.2.5.1

15 | lNorpewHoCTb N3MepeHUs OCHOBHblE y4yacTHUKU: cMOTpu Tabnuuy
D.3
MPUMEP: U = 2 mMkm / KkBagpaTHbIN
meTp [U (k = 2)]

16 | 3ameyvaHus Cnepywowme mepbl NpeaoCcTOPOXHOCTM

AOMKHbI ObITb NPUHSATBI B
NCMNOSb30BaHUN.

a) Ws3berante ncnonb3oBaHusa Tam, rae
€CTb U3MEHEHUS TeMnepaTypbl, KOTOpble
MoryT BbI3BaTb ypeamepHoe

npenomMreHue.
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1

HanmeHoBaHue MHCTPYMEHTA

PassepTKa ONTUYECKOro yrosrfibHMKa

6) Y6egutecn, 4yTO OCHOBaHue
MarHMTHOroO AepkaTens uenu 4ncroe.

c) Ybeauntecn, yTO nokasaHus
MUKPOMETPUYECKOIo Habopa
WHTEPNPETMPYIOTCA NpaBuUibHO, T. €.
nonoXxuTtensHoe He  nytaetcd C
oTpuLaTerbHbIM. MpepnoxeHHoe
npasuno cornaweHnsa - npuHumn LURD
[cmoTpu PucyHok 29 b)).

d) Y6egurtecb, 4TO HaAcTpoyku dokyca
yeTKue.

e) lNo BoamoxHoCTW, ybeauTecb, 4TO
WHCTPYMEHTbI YCTaHOBMEHbI XXECTKO.

CBoero poaa onTU4eckuii UHCTPYMEHT

17

Mpumep pucyHKoB

CmoTpwn pucyHok 35

120

O6o3HayeHue:

A — nepBasi KOHTPOSIbHas MULLEHD;
B — BTOpasi KOHTPONbHasA MULLIEHD;

C- TpeTbA KOHTPOJIbHasA MULLIEHb,

D — pa3BepTka ONTUYECKOrO YrofbHMKa;

E — nogBwxHoe LeneBoe 3epkano

PucyHok 35 — OnTu4ecknin yronbHUK pa3BepTKu
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10.3 JlazepHbIN HTepdepomMeTp C YrinoBOW ONTUKOU

HanmeHoBaHue MHCTPYMEHTA

JlazepHbii HTEPEPOMETP C NITOCKOCTHBLIM

onTn4eCKnm I'IpI/ICI'IOCO6J'IeHI/IeM

OnucaHve

Yrnoeon nHTEpepoMeTp NpUKpensieH K
NOBOPOTHOMY  3epkany, a YrnoBow
oTpaxaTesnb nNpUKpensieH K BepxHeun
yacTtu BblOpaHHON NOCKOCTH
NNOCKOCTHOCTMW. Yrnosom
WHTepbepoMeTp pasmelleH Ha nyTu
MeXay nasepHOW rosioBKOM M YrioBbIM
oTpaxartenem.

JlasepHbIn nyd pasgensdeTcs Ha gBa C
NMOMOLLbID  cBeToAenuTens BHYTpU
yrnosoro nHtepdepometpa. OgHa 4acTb
nyda  (n3ameputenbHeln  nydy A1)
NpoXoauT NPSIMO Yepes UHTepdepomeTp
N OTpaxaeTcsd OOHUM U3 COBOEHHbIX
oTpaxaTenen yrnoBoro oTpaxarens
obpatHO u4epe3 wuHTepdepomeTp B
nasepHyro  ronoeky. [pyron  nyd
(n3meputenbHbii  nyd  A2) npoxogut
yepe3 MEePUCKOMNHYK YacTb YrrioBOro
UHTepgepomeTpa KO BTOPOMY
oTpaxaTent, OTKy4a OH BO3BpallaeTca
yepe3 UHTepdepoMeTp U B NasepHyro
rOSIOBKY.

YrnoBoe wusaMepeHue nonyvawT nyTtem
CpaBHEHWA pasHOCTU NyTen mexay
nydyamu A1 n A2 (To ecTb nsamepeHue He

3aBUCUT OT PACCTOAHUA MexOy na3epom

n NHTEPGEPOMETPOM). Benununna
NSIOCKOCTHOCTN, oTobpaxkaemas
nporpamMmmHbIM obecne4veHnem,

npeacTaBnsieT CcobOM  MHKPEMEHTHYHO
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1

HanmeHoBaHue MHCTPYMEHTA

JlazepHbii HTEPEPOMETP C NITOCKOCTHBLIM

onTn4eCKnm I'IpI/ICI'IOCO6J'IeHI/IeM

BbICOTY MeXay nepeoHen W 3agHen
onopamMn  MNOCKOW  MNMaCTUHbI,  Ha
KOoTOopomn yCTaHOBIIEH yrroBou
oTpaxaTesb. OTa NHKpEMeHTHas
BbiICOTA BbIMUCIISETCA W3  YINIOBOro
N3MEPEHNA N W3BECTHOIMO PAaCCTOSHUSA
MeXay ueHTpamMun nepenHen n 3agHen
onopebl NSIOCKON NnAacTUHbI. 310
paccTosiHNEe, Ha3blBaeEMOE PaCCTOSAHUEM
Mexay onopamu, BBOOMUTCSA B Nporpammy
KanubpoBkM OO Havana namepeHus. na
KaXXgoW JIMHMM  U3MEPEHUst  YrNoBOW
UHTepgepomeTp (YCTaHOBIEHHbIA Ha
NOBOPOTHOM 3epkane) ocTaeTcs
HEenoABWXHbIM, B TO BpeMsa Kak
oTpaxaresb (ycTaHOBMEHHBIN Ha
MMOCKOCTU MSIOCKOCTHOCTU) ABMXKETCS
BOOSb NIMHMM C LUAroM, onpeaensieMbim
pacCTOsiHMEM MeXay CTOPOHaAMMU.
(cmoTpun 12.2.5.4)

MpumepHbIA pasmep B MM

70 Mmm x 40 mm x 40 mm; 70 MM x 40 Mm

x 40 MM (TONbKO ONTUYECKNI BMOK)

MpumMepHbI gnanasoH n3amepeHuns

Ot0pgo15m, £1,5Mm

MpumepHbin MPE nnn nMHENHOCTL

1,2% OT NONHOW LUKanbI

MpumepHoe paspelueHne

0,01 MKm

MpumepHas NnoBTOPSIEMOCTb

2"

YacTOTHbIN OTKIIUK

©| 0| N| o 0o b~

Pabouyas cpena

YcnoBusa ucnbiTaHUn

[lonrocpo4yHas CcTabunbHOCTb

CYNTbIBAHUA

11

OKBUBANEHTHbLIN KoapdpmumeHT

TENNOBOIro paclunpeHund

12

CooTBeTCTBYHOLIMNE CTaHAAPTHI

HeT
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1 HanmeHoBaHWe MHCTpYMeEHTa JlaszepHbIi MHTEphepomeTp € NNIOCKOCTHbLIM
onTn4ecknm I'IpI/ICI'IOCO6J'IeHI/IeM

13 | Cchbinka Ha ceputo ISO 230 CmoTtpn 12.2.5.4

14 | MMorpewHoCTb N3MepeHuns OCHOBHbIE y4aCTHUKK: cMOTpu Tabnuuy
D.3
NPUMEP: -

15 | 3ameyvaHus CBoero poga onTU4ECKUA NHCTPYMEHT

16 | MNMpumep pucyHKoB CmoTpu pucyHok 36

Obo3HayeHue:

1 — nasepHas rosioBka,;

2 — yrnoBoun nHTepcepomeTp;

3 — NOBOPOTHOE 3epKarno;

4 — yrnoBoun oTpaxaTersb;

5 — Hanpasngwwaa nnacTuHa;

6 A-C, C-E, E-G, G-A, B-F, D-H, A-H, C-G — ninH1UM namepeHunsa

PucyHok 36 — JlasepHblii MHTEPEPOMETP C NIOCKOCTHLIM ONTUYECKUM NPUCTIOCOGEHEM

10.4 OgHONNOCKOCTHOE Nla3epHoOe CKaHupyllLee yCTPOMCTBO

1 HavmeHoBaHVe MHCTpyMeHTa OaHONNOCKOCTHOM HenpepbIBHbIV
Kayalowmnca nasep € OgHOM wunu Tpems
O[HOOCHBLIMU MULLEHSMM.

2 Onucanve

HenpepbiBHO pasBepHyTas nasepHast
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1

HanmeHoBaHue MHCTPYMEHTA

OpaHONNOCKOCTHOM HenpepbIBHLIN
Kayalowmnca nasep ¢ OgHOM wunu Tpewms

OAHOOCHbLIMN MULLEHAMMN.

MNOCKOCTb MosfyvyaeTcss nyTem u3rmba

o

nasepHoro nyya To4YHO Ha 90 C

ncnonb3oBaHnem onTUYecKomn

neHTarnpu3msbl. J'IasepHaﬂ NIOCKOCTb

ABrdeTcA NnyI0CKomn n MOXeT

ncnonb3oBaTbCA B Ka4deCcTBe 3TallOHa

ansa n3MepeHna NINOCKOCTHOCTHU

NnoOBEepPXHOCTU CTaHKa, KaK no

rOpn3oHTann, TakK WU T1O0 BepTUKarnu.

J'Ia3epHaﬂ MJIOCKOCTb aenaetcd

napannenbHOM  MOBEPXHOCTU  MyTeM

perynmpoBKku wara, KpeHa nnm
nepeMeLLeHns fiasepHoro OCHOBaHUS,
noka uenn He oTobpassaAT oaMHAKOBbIE
nokasaHma B KaXXOOW KOHTPOSIbHOM
TOYKe. 3aTeM LuenuM ucnonb3ylTes Ang
n3mepeHuns OTKINOHEHMUs oT
KOHTPOJSIbHbIX TOYEK Ha PacCTOsHUMM OO
30 M oT nasepa. [1Ba TOYHbIX YPOBHSA
Nno3BONAIT onpenennTb
napannenbHOCTb rOpM30HTanbHOM
nnockocTn. Ta Xe cucrtema MOXET

NPUMEHATLCA and n3mMepeHud

I'IpFIMOJ'II/lHeIZHOCTI/I N NPpAMOYroJyibHOCTU

MpumepHbIn pasmep U BEC

nasepHoro manyyarens

MabaputHble pasmepbl: 280 mm x 220

MM x 220 mmMm; Bec: 4,5 kr

MpumepHbIn  pasmep U BeC

OaT4nKoB Lenn

60 mm x 110 mm x 50 mm; Bec: 400 r

MpumepHbI Anana3oH n3MepeHus

Pagnyc 30 m

MpumepHas NPAMONNHENHOCTb

nyya

0,001 mm / m £ 0,002 5 mm / M ans

BO3AyLUHOrO WyMma

lNpnmepHasa NSIOCKOCTHOCTb

0,25 " wnm 0,001 mMm [/ ™M+
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HanmeHoBaHue MHCTPYMEHTAa

OaHONNOCKOCTHOM HenpepbIBHbIN
Kayalowmmnca nasep ¢ OgHOM wunu Tpems

OAHOOCHbIMN MULLEHAMMN.

MNIOCKOCTU Nasepa

MaKCuMalibHada NorpewHoCTb nepexona

0,001 3 mm npun passepTke 90 °

MpumepHoe paspelleHne uenen wm
MPE

[nana3oH si4eek 5 MM; paspelueHue:
0,000 25 mm; MPE: 0,001 5 mm
[vana3oH s4yeek 24 MmM; paspelueHue:
0,000 5 mm; MPE: 0,003 5 mm

PekomeHgyemas cuctema

CYHNTbIBAHUA

OTobpaxeHne HeCKOnbKMX OCen Ha
ocHoBe pgucnries ¢ 6ecnpoBoaHbIM
noakniYyeHMeM K gatuvkam  unm
B6ecnpoBogHbIM nHTEpdencom Kk MK gns
cbopa W XpaHeHuMs daHHbIX 4NN
AanbHenwWwero aHanusa 1 CocCTaBfeHus

OTYETOB.

10

Pabouas cpena

YcnoBusa ucnblTaHum

Ha npou3BoauTenbHOCTb  fasepHOn
cUcTeMbl BNusieT TypOyneHTHOCTb B
aTMmocdepe, MNO3ITOMY KpamHe BaXHO
MCNONb30BaTb KakK BEHTUNATOPbI AN
CMeLunBaHuA BO3ayXxa, Tak n
3NEKTPOHHYI ounbTpaumio Wwyma, korga
TpebyeTca MaKCMMarnbHbIN MPE

CUCTEMDbI.

11

CooTBeTCcTBYlOLME CTaHAAPThI

12

Ccbinka Ha ceputo 1ISO 230

ISO 230-1: 2012, 12.2.5.3

13

MorpelwHoCcTb n3amMepeHns

OCHOBHblE y4yacTHMKKU: cMOTpu Tabnuuy
D.5

NMPUMEP: TwnunyHoe 3HadeHue AOns
norpewHoctm U = 5 mkm Ha 3 M nyTn [U
(k=2)].

14

3amevyaHus

CBoero poaa onTUYeCKUiA MUHCTPYMEHT

15

Mpumep pucyHkos

CmoTpwn pucyHok 37
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P G0 L=t emm

PucyHok 37 — OQHONMOCKOCTHOM KayatloLwmics nasep ¢ OgHOM U TpeMs 04HOOCHbIMU

MULWLEeHAMN
11 NMpubGopbI ANA N3MepeHUs yrnos
11.1 O6LwWme nonoxeHns

M3mepuTtenn yrna knaccudpuumpyroTcs cneayrowmm obpasom:

- NU3MEepuUTenuM YacTuyHOro Kpyra (yrna) (ypoBHM, aBTOKOMNMMATOp, NasepHbli
namepuTens yrna);

- Npubopbl Ans naMmepeHus yrnos no scemy kpyry (360 °) (MonuroH, MNpeun3noHHbIn
ykasaTtenb, [T0BOPOTHbIN AaTYKK).

Bknaguuvku norpewHocTn cmoTpu B Tabnuue D.4.
11.2 YpoBeHb

11.2.1 YpoBeHb TOYHOCTU

1 HanmeHoBaHWe MHCTpyMeHTa YpoBEHb TOYHOCTU
2 Onuncanune YpoBeHb  MOXeT  ObiTb  cHabxeH
MUKPOMETPUYECKUM BUHTOM nnm

rpagyvpoBaHHbIMU NUHUSAMW Ha Tpybe, ¢
perynupyembiM BUHTOM Unn Ge3 Hero.

B nepBom criyyae M3MeHeHUs HakioHa
CUYMTbIBAIOTCS no OTKIOHEHUIO
MUKPOMETpA; BO BTOPOM CIly4yae OHMU
yuTalTcs HenocpeaCcTBEHHO Ha

rpagyvpoBaHHbIX NUHUAX TPYOKMN.

KoHCTaHTa YypOBHA WNU  KaxyLlenca
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1 HanmeHoBaHune MHCTPYMEHTAa ypOBeHb TOYHOCTU
YyBCTBUTENBHOCTWU, N, MNpeacTaBnser
cobon N3MeHeHne HaKroHa,
BblpaXXeHHOEe B  MWNNMMeTpax  Ha
MUIIMMeTp (WM B CeKyHAax Aayrn),
KOTOpoe  nNpuBOAUT K  CMELUEHUIO
ny3blpbka Ha OOHO AeNneHune.
3 [MpumepHbIN pasmep 1 BeC 250 mm x 50 mm x 50 mm; 1 Kkr
4 MpumepHbI Ananas3oH namepeHuns |+ 1°
5 MPE unn nMHenHoCTb MPE ypOBHA He [OOSMKEH npeBblllaTb
0,020 mm / 1000 mm (gnanasoH), u
ny3blpb OOSMKEH nepemellatbcss Mo
KparHen Mepe Ha OAHO AeneHue Aans
n3mMeHeHnsa yrna He 6onee 0,05 mm /
1000 mm.
6 MpumepHoe paspelueHne 0,02mMM /M
7 CtabunbHoCTb 0,01 mm /1 000 mm
8 YacTOTHbIN OTKNUK MeHee 2 ¢
9 M3amepeHne cunbl nnu Harpyskm -
10 Pabouas cpena OT0°Cpo40-°C
11 | JonrocpoyHas ctabunbHocTb | 0,01 °/°C
CUMTbIBAHUSA
12 | OKBMBaNEeHTHbIN KO3 PULMEHT | -
TENMNOBOro paclMpeHnsa B MkMm / (M
°C)
13 CooTBeTcTBYIOWME CTaHAAPTHI JIS B 7510
14 | Ccbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 8.4.2.1, 12.1.3.1,
12.2.3.2, 12.2.4, 12.3.2.2.2, 12.3.2.3.2,
12.3.2.8112.3.2.9
15 | lNorpewHoCcTb N3MepeHs OCHOBHblE y4acCTHMKK: cMOTpK Tabnuuy
D.4
Mpumep: -
16 3amevaHus [MNOCKOCTHOCTL  OCHOBAHWUA  OOJKHA
COOTBETCTBOBATb cneayrowmm
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1

HanmeHoBaHue MHCTPYMEHTA

ypOBeHb TOYHOCTH

Aonyckam:
- 0,004 mm gnsa L <250 mwm;

- 0,006 mm ang 250 mm <L <500 mm.

B cnyyae YPOBHS, nmetoLLero
HenpepbIBHOE HEBbIMYLLEHHOE M0CKOoe
OCHOBaHWe, BaXHO, 4YTOObl OCHOBaHue
He 6bINo BbINYKIIbIM.

NcnblTaHna ¢ ypOBHEM  [OOSKHbI
NPOBOAMUTLCA Kak MOXHO ObicTpee, a
N3MepeHns LOMKHbl MNOBTOPATLCA B
obpaTHOM HanpaBneHuwn, 4Tobbl y4yecTb
konebaHna  TemnepaTtypbl, KOTOpble
MOTYT BO3HUKHYTb MeXAy HayasnbHbIMU 1
KOHEYHbIMW NnokaszaHusMu. MNMocKonbKy nx
CTEKIISAHHbIE TPYyOKM noaBepXeHbl
pecdopmauumn ¢ BO3pacToMm, YpPOBHU
cnupTa AOIMKHBbI perynspHo
KanubpoBaTbCs.

[aTa kaxxgowm KannmbpoBKM OOMKHA ObiTb

yKasaHa Ha nucte KanmbpoBKMN YPOBHEN.

17

Mpumep pUcyHkoB

CmoTpu pucyHok 38
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Obo03HayeHue:

L — annHa ocHoBaHUSA

PucyHok 38 — YpoBeHb ropu3oHTanbHOCTH




11.2.2 ONEeKTPOHHbIN YPOBEHb

FOCT ISO/TR 230-11-202

1 HanmeHoBaHWe MHCTpYMeEHTa ONEKTPOHHbIN YPOBEHD
2 Onucanne [MoaBeCcHOM MadATHUK C OeMNOUPYOLLNM
YCTPONCTBOM HaKIoHAeTCcsH B
3aBUCMMOCTU OT cunbl TskecTu. Ero
Yron HakrnoHa onpegenseTrca AaTynukom
NNHEHOro nepemeLleHns nnu
AaTyMKOM yrna.
3 MpuMepHbIN pa3mep 100 mm % 150 MM x 45 MM
4 MpumepHbIM Ananas3oH namepenna |+ 19,99 mm / m unm 1,999 mm / m
5 MpumepHbin MPE nnu nuHenHocts | 20% cyYnTbiBaHUSA
6 MpumepHoe CHWXeHue | -
(ucnpasrneHue) MPE B
onpeneneHHbIX ToOYKax
7 MpumepHoe paspelueHne 0,01 mm / M unn 0,001 mm / m
8 MpumepHasi NOBTOPSEMOCTb 0,001 MM/ M
9 YacTOTHbIN OTKNUK MeHee 2 ¢
10 | 'amepeHune cunbl unm Harpysku -
11 Pabouas cpena OT0°Cpo40-°C
12 | Jonrocpo4Has ctabunbHocTb | 0,01 °/°C
CUMTbIBAHUSA
13 | OKBMBaNEeHTHbIN KoaghpuumeHT | 11
TENnoBOro pacwmpeHuss B MKM/(M
°C)
14 | CooTBETCTBYIOLMNE CTAHAAPTHI -
15 | Cchbinka Ha ceputo ISO 230 CmoTpmn ISO 230-1: 2012, 8.1
16 | NorpewHoCTb N3MepeHUs OCHOBHblE y4yacTHMKKU: cMOTpu Tabnuuy
D.4
Mpumep: -
17 | 3ameyvaHus ONEKTPOHHbIE YPOBHU MO CPaBHEHUIO C

TOYHbIMM YPOBHSAIMU Gonee

YyBCTBUTENbHbI, ObICTpEE pearMpyoT n
ObITb

MoryT NOAKITHOYEHbI K

aBTOMAaTU4E€CKUM yCTpOVICTBaM
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1

HanmeHoBaHue MHCTPYMEHTA

OnEKTPOHHBIN YPOBEHb

NOCTPOEeHUA Fpa(bl/IKOB, Ha KOTOopble

CUNbHO BNMsieT TemnepaTtypa Tena

yeroBeka.
BaxHo, 4YTOObI yBeJIn4eHne
nepnoanyeckun Kanm6posan00b C

NCNONb30BaHMEM  CUMHycOoMAbl, YTOObI
HaKMOHUTbL ee Ha W3BeCTHbIU yron. Ha
HeKoTopble 9NEKTPOHHbIE YPOBHM
oTpuLaTenbHO BNNAET MarHUTHasi cuna,
HanNnpuUMep, MarHUTHbleE MaTPOHbl WK
MarHuUTHbIE NHONKATOPbI.

Y6eauTtech, YTO NOBEPXHOCTb MO YriioM
90° K HanpaeneHu  U3MepeHUs
HaxoanTCs Ha YPOBHE,
COOTBETCTBYHOLLEM cneuundukaumm
narotoButens npubopa. Mpun npoBepke
abConoTHOrO  ypoBHA  Heobxoaumo
caenaTtb ABa NokasaHusi ypoBHS, BTOPOE
M3  KOTOPbIX NPOM3BOAUTCA  NoOcne
noBopoTa ypoBHs Ha 180°.

[Ba 3Ha4eHus AOIMKHBbI ObITb
anrebpanyeckn CrioXeHbl U pasgeneHsbl
Ha paBa, 4TOoObI obecneunTb cpegHee
3HayeHwue.

Mpn npoBegeHun  TOMOrpaduyeckomn
CbEeMKM BaXHO 3HaTb pPaccTosiHne B
dytax L mexagy cepeouHoM OMNOPHbIX
TOYEK n CHMMaTb noKasaHus,
nepemMellas ypoBeHb M €ro onopy c
waroMm L mexay kaxgbiM nokasaHuewm,
rapaHTMpys, YTo 3agHAA Hora 3aHumaet
Ty Xe TO4YKy, KOTOpyl Beayliass Hora
3aHMMana BO Bpems npeablayLliero

CYHNTbIBAHUA.
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1 HanmeHoBaHWe MHCTpYMeEHTa OnNEKTPOHHbIN YPOBEHb
18 | lNpumep pucyHkoB CmoTpu pucyHok 39
a) 1D aneKTpoHHbIN ypoBeHb 6) 2D 3NeKTPOHHbIN YPOBEHb
PucyHok 39 — OnekTpnyeckun ypoBeHb
11.2.3 UHKNMHOMeETP

1 HanmeHoBaHune MHCTPYMEHTA MHKHI/IHOMeTp

2 Onucanne MoagBecHOM MasiTHUK C AeMNUpPYyoLLNM
YCTPONCTBOM HaKroHaeTcs B
3aBUCMMOCTU OT Cwnbl TskecTu. Ero
Yron HaknoHa M3MepsieTCs C MOMOLLbIO
peweTkn unu gatymka yrna go 45 °.

3 MpumepHbIN pasmep 1 BeC 100 mm x 75 mm x 30 mm; 0,5 kr

4 MpumepHbIA Anana3oH namepennsa | + 45°

5 MpumepHbin MPE unu nuHenHocts | 2'

6 MpumepHoe paspelueHne 0,02MM / m

7 CtabunbHOCTb -

8 HacTOTHbIN OTKIUK MeHee 2 ¢

9 M3mepeHne cunbl nnu Harpysku -

10 | Pabouas cpepa Ot 0°C po 40°C

11 | JonrocpoyHas ctabunbHocTb | 0,01°/°C

CUYMTbIBAHWS
12 | OKkBMBanNeHTHbIN KoappuumeHT | 11

TENMOBOro paclwmpeHnsa B Mkm / (M
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1 HanmeHoBaHue MHCTPYMEHTA |/|HKJ'II/IHOMeTp
OC)
13 CooTBeTcTBYIOLWME CTaHAAPTHI -
14 | Ccobinka Ha ceputo ISO 230 CmoTpn ISO 230-1: 2012, 8.1
15 | lNorpelwHoCTb N3MepeHns OCHOBHblE y4acTHMKK: cMOTpK Tabnuuy
D.4
NMPUMEP: -
16 | 3ameyvaHus -
17 | NMpumep pnCyHKOB -
11.3 ABTOKONNMMMaTOpbLI
11.3.1 ABTOoKONNUMaTop
1 HanmeHoBaHue MHCTPYMEHTAa ABTOKOJ‘IJ'II/IMaTop
2 Onucanue LleneBble npoBoga 3aHUMAaKT MeCTO

NCTOYHMKA CBETaA, U OHU OCBELLATCA
namnon n KoHaeHcaTtopom cboky, a ceBeT
OTpaxaeTcsi BAOSIb  ONTUYECKOW OCK
Nnpo3payHbIM OTpaXkaTenem.

MapannenbHbIn fyd nonan B 3epkaro,
HaKMOH  KOTOpOro  AofmkeH  ObiTb
namepeH. OTpaxeHHbI napannenbHbIn
nyy 3atem OKyCUpyeTcsa Ha CceTke
okynspa, 4Tobbl NoNy4YnThb N306paxeHne
ueneson ceTtku. [loBopoT 3epkana-
MULLEHN (ycTaHOBRNEHHOrO Ha
OBVWXYLLEMCS ~ KOMMOHEHTE)  BOKpPYr
rOPU3OHTanbHOM OCWU, OPTOrOHanNbHOW K
ONTMYECKOM ocu, BrevyeT 3a cobon
BEpTMKaIbHOE CMeLleHne n3obpakeHus
CeTKu B oKanbHOM  MIOCKOCTM.
N3vepeHne  3TOr0  CMmeweHns  C
MOMOLLIbID  OKYNISAPHOTO  MUKpOMETpa
nossonsieT onpeaenuTb yrnosoe

OTKMOHEHWe 3epKana.
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1 HanmeHoBaHue MHCTPYMEHTAa ABTOKOJ‘IJ‘IVIMaTOp
MpumeyaHue - DOTOINEKTPUYECKNI
aBToOKoJIIMMaTop un na3epru7| aBToOKoJUTMMaTop
MMEKT OAMHAKOBbIN nNpuHUMn. CuuTbiBalOLLee
YCTPOWCTBO oTnuyaetcs oT py4Horo
aBToOKoMIMMaTopa.
MpumepHbIM pasmep 1 Bec AnameTtp 60 mm x anuHa 420 mm: 5 kr
4 MpumepHbIM AnanasoH namepeHna | 9 m
5 MpumepHbii MPE vnn nuHenHocts | BapabaH mukpomeTpa rpagyvpyeTcs 3a
NosiCeKyHAbl, N C XOPOLLUEN OTpaxatoLlemn
NOBEPXHOCTbIO MOXHO NoNy4YnTb
NMOBTOPHbIE MOKa3aHWA C TOYHOCTbIO A0
1/4 cexyHabl ayru.
6 MpumepHoe paspelueHne 0,1"
7 MpumepHas NnoBTOPSIEMOCTb -
8 YacTOTHbIN OTKNUK -
9 M3mepeHune cunbl Unmn Harpysku HeTt
10 Pabouas cpena YcnoBus UCnbiTaHUA
11 | Jonrocpo4Has cTabunbHOCTL | -
CUYMTbIBaAHUSA
12 | OKBMBaNEeHTHbIN KO PULMEHT | -
TENMoBOro pacwmnpeHnsa B Mkm / (M
°C)
13 CooTBeTcTBYIOWME CTaHAAPTHI JIS B 7538
14 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 84.2.2, 9211 n
12.1.3.2
15 | lNorpewHOCTb N3MepeHns OCHOBHblE y4yacTHMKKW: cMOTpu Tabnuuy
D.4
NMPUMEP: -
16 | 3ameyvaHuns Bo Bpems n3mMepeHni

aBTOKONINMMATOPHbLIA TENeckon OOIMKeH
ObITb BbINOMHEH 3a04HO C OMOPHbLIM
3MEMEHTOM Ha MpPOBEPSIEMON JTMHUN W

OOJTXEeH ObITb yCTaHOBIEH Ha
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1 HanmeHoBaHue MHCTPYMEHTA

ABTOKONNMMAaTOP

YCTOMYMBOW XXeCTKOW orope. 3epkano
YCTAHOBIIEHO Ha W3MEPSAEMON JIMHUN.
Jlloboe OTKNOHEHME MalUNHbI OOSMKHO
ObITb OTMEYEHO.
BaxHo wu3beratb  Bubpauumi unu
ObICTPbIX NBMEHEHUI TEMNEpPATYPbI.

CBoero pofa onTUYeCKUiA UHCTPYMEHT

17 Mpumep pucyHkoB

CmoTpu pucyHok 40

a) ABTokonnumaTtop

O603Ha4veHue:
1 — ceTka onsg okynspa,

2 — OBe YCTaHOBOYHbIE JTIMHUN,

6) MNMone 3peHns aBToKONNMMaTopa

3 — oTpaxeHHoe 13obpaxkeHne LeneBomn CeTku

PucyHok 40 — ABTokonnumaTop

11.3.2 PoTOINEKTPUYECKME aBTOKONNIUMATOPbLI

1 HanmeHoBaHMe MHCTpyMeHTa

POoTOINEKTPUYECKNI aBTOKONIMMATOP

2 OnucaHue

doTOaNEKTPUYECKMI  aBTOKONIMMATOP;
B aBTOKONNUMaTope 3adencTBOBaHbI
3MIeKTpUYECKMe YCTPOUCTBA, KOTOpble
MoryT onpenensaTb NOSIOXEHME

n3obpaxxeHus NpPOBOAOB (cmoTpm

PucyHok 40 6). bnarogapsi BbICOKOM
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1 HanmeHoBaHune MHCTPYMEHTAa qJOTOSJ'IGKTpI/I‘-IGCKI/IVI aBTOKOJUJTMMATOP
YyBCTBUTENBHOCTU n LLUMPOKOMY
Ananasony BO3MOXHOCTEN
O[HOBPEMEHHblE W3MEHEeHus yrra no
ocn X n 'Y Takke MoryT ObiTb CHMTaHbI C
NMOMOLLbKO OAHOW HACTPOWKN.
3 [MpumepHbIN pasmep 1 BeC Ouametp 60 mm x gnunHa 500 mm: 5 kr
4 TUNUYHBIN gnanasoH U3MepeHus + 20"
5 TunuyHein MPE nnun nMHemnHoCcTb 0,1% 1o 0,05% ot nonHown wWkKan.l
6 PaspelleHune O10,1 0o 0,01"
7 CtabunbHoCTb 3aBnCUT OT YCNOBUM  OKpYyXKatoLLen
cpeapl
8 YacCTOTHbIN OTKNUK 30 'y (npwn 0, "); 1000 Iy (npwn 1")
9 M3mepeHne cunbl nnu Harpysku -
10 Pabouas cpena YcnoBus ucnbiTaHUM
11 | JonrocpoyHas ctabunbHocTb | 0,2'/ m gna rpaguenTa 1°C
CUMTbIBAHUSA
12 | OKBMBaNEeHTHbIN KO PULMEHT | -
TENMoBOro pacwunpeHnsa B Mkm / (M
°C)
13 CooTBeTCcTBYIOLWME CTaHAAPTHI JIS B 7538
14 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 84.2.2, 9.21.1 n
12.1.3.2
15 | lNorpewHoCTb N3MepeHUs OCHOBHblE y4yacTHUKU: cMOTpu Tabnuuy
D4
NMPUMEP: -
16 | 3ameyvaHuns Csoero poga onTUYECKUA MHCTPYMEHT
17 | Npumep pUcyHKoB CmoTpu pucyHok 41
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Obo3HayeHue:
1 — dpoTo3NEKTPUYECKAs KONMMMaTOPHas rofoBKa;

2 — CYUTbIBaKOLLLEE YCTPOMUCTBO

PucyHok 41 — ®oTOSNEKTPUYECKNIA aBTOKONITMMATOP

11.3.3 JlasepHble aBTOKONSIMMATOPbI

1 HaumeHoBaHWe UHCTpyMeHTa JlazepHble aBTOKONNMMMATOPbI
2 OnucaHue CmoTtpn 11.3.2
11.4 JlazepHbIN nHTepdepomMeTp C YyrinoBOon ONTUKON
1 HanmeHoBaHWe MHCTPYMEHTa JlazepHbii  MHTEpdepomeTp € npnbopom
ANS N3MepeHns yrna
2 Onucanne Ana wn3amepeHna yrnos HeobxogMmo
BpaLleHune OoaHOoro ONTUYECKOro

KOMnoHeHTa (YrnoBOro oTpaxaTtens)
OTHOCUTENTbHO Apyroro (yrnosoro
UHTepgepomeTpa). ITO  BbI3bIBaET
N3MEHeHWe pas3HOCTU nyTen Mexay
ABYMSI U3MEpUTENbHbIMW Nydamu, Kak
OMMCaHO HMXe. JTO WU3MEHEHWE B
pas3HOCTU NyTU onpenensaeTcs CXemoMu
cyeTa nornoc B nasepe v npeobpasyetca
nporpaMmHbIM obGecrneyeHnem B yrinoBoe
N3MepeEHNe U1 yrroByo NOrPeLLHOCTb.

Yrnoson nHTepdepomeTp pasMeLlleH Ha
nyTn nyya Mexay nas3epHOou rorioBKon m

yrnoBbIM oTpakaTenem. CrtopoHa
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HanmeHoBaHue MHCTPYMEHTAa

JlazepHbli  MHTepdepoMeTp C npubopom

ana namepeHund yrna

YyrnoBoro uHTepepomeTpa C ABYyMSA
ONTUYECKMMWN TrpaHaAMM obpalleHa oT
nasepHomn ronoBKun B CTOPOHY
oTpaxaTtens. [Ona namepeHwn wara no
ropusoHTanbHon ocn oba ONTUYECKUX
KOMMOHEHTa YyCTaHOBMEHDI
BEpPTUKaIIbHO; ans n3mepeHun
nepemMeLleHna oHu oba yCTaHOBIIEHDI
rOPU3OHTarsbHO.

JlaszepHbln nyd pasgendeTca Ha [OBe
yacTu C TMOMOLbIO cBeTodenuTens,
cogepxatlerocs B yrnoBom
nHTepgepomeTpe. OpgHa YacTb Jfyya
NpoXoauT NPSIMO Yepes UHTepdepomeTp
N oTpaxaeTcsa OT MOMOBUHbI YrNOBOroO
oTpaxartenss obpaTHO K fiasepHoun
rofioBke. [pyron ny4y npoxogut 4yepes
NMepucKon YrrioBoro UHTepdepomeTpa K
APYron NnonoBmHe yrioBOro oTpaxarens,
KOTOpbIA ~ BO3BpallaeT ero yepes
NHTEPdEPOMETP K Na3epHOM rofioBke.
Yrnosble  u3MepeHuss  OOCTUralTca
nyTemM CpaBHEHUS pas3HOCTU TpaekTopuw
Mexagy nydamu (To ecTb U3MepeHue He
3aBMCUT HM OT pPacCTOSHUA  MeXay
nasepom " yrnoBbIiM
NHTEPdEPOMETPOM, HU OT PAaCCTOSHUSA
MeXay YrnoBbIM MHTEPEHEPOMETPOM W

YrmnoBbIM 0Tpa>KaTeneM).

TunuyHbIn pa3mep n Bec

70 mm x 70 mm x 40 wmm; 200 T,
oTpaxatoLlas 7]

NHTepdepoMeTpuYeckas onTuka

[NprMepHbIN gnanasoH N3MepeHus

OtT0po15m; 175 Mm/ m
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1 HanmeHoBaHWe MHCTpYMeEHTa JlasepHbii  nHTEpPdEpOMETPp C npubopom
ana namepeHund yrna
5 MpumepHbin MPE unn nuHenHocTts | 1,2% OT NONHOM LWKanbl
6 IMpumepHoe paspelueHne 0,01"
7 MpumepHas NnoBTOPSIEMOCTb -
8 YacTOTHbIN OTKIMK -
9 MN3amepeHune cunbl unm Harpysku -
10 | Pabouas cpena YcnoBusa ucnblTaHum
11 | Jonrocpo4Has CTabunbHOCTbL | -
CUMTbIBAHUS
12 | OKBMBaNEHTHbIN KO3 PULMEHT | -
TENnoBOro pacwmpeHna B Mkm / (M
°C)
13 CooTBeTcTBYIOLWMNE CTaHAAPTHI -
14 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 84.2.3, 121.3.3 n
12.25.4
15 | MNorpelwHoCTb n3MepeHns OcCHOBHble y4acTHUKK: cMoTpu Tabnuuy
D.4
Mpumep: -
16 | 3ameyvaHus Koppekumsi BO3OenCTBUN OKpYyXKatoLen
cpeabl MMmeeT Hebonbloe 3HayeHue.
[MepeMeHHble  ycnoBusi  BCe  ele
BbI3bIBalOT 6eCnoKkoncTBo. Yron
HaKJoHa, OTNNYHbIN oT uenu
N3MepeHnsa, MOXeT MOBNMUATbL  Ha
NOrpeLHOCTb U3MEPEHNS.
CBoero poga onTU4eCKUN NHCTPYMEHT
17 | Npumep pUcyHKoB CmoTpu pucyHok 42
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O6o3HayeHune
1 - nasepHas rosoeka,
2 — NHTepdepomeTp;

3 — yrnosas onTtuka

PucyHok 42 — JlazepHbIi MHTEPEPOMETP C YCTPOUCTBOM U3MEPEHUS yria

11.5 CnpaBoyHas Tabnuua wuWHAEKcauum C YCTPOMCTBOM CUUTbIBaAHUA

onTu4eckoro yrna

1 HanmeHoBaHune MHCTPYMEHTA CnpaBquaﬂ Ta6nv|u,a nHaeKkcauunm
(MexaHU4eCcKMn MHOrOYrofnbHUK)
2 Onucanue -
3 Tunn4yHbIN pasmep 1 BeC 130 mm x 130 mm x 30 mm; 0,6 kr
4 [AnanasoH namepeHus 360°
5 MPE vnu nuHenHocTb OT10,5 pno 2"
6 MpumepHoe CHWXeHue | -
(ucnpasneHue) MPE B
onpeaesieHHbIX ToYKax
7 MpumepHoe paspewenne unu war | 360/12; 360/8; 360/4
8 [NprmMepHas NOBTOPSAEMOCTb 0,1"
9 HacTOTHbIN OTKIUK -
10 | Matepuansl Cranb
11 Pabouas cpena YcnoBsusa ucnbiTaHUn
12 | Jonrocpo4Has CcTabunbHOCTb | -
CUMTbIBAHUS
13 | OkBMBanNEeHTHbIN KoadpdpunumeHT | PaBHbIN cTanu

TENMOBOro paclwmpeHnsa B Mkm / (M
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1 HavmeHoBaHWe MHCTpyMeHTa CnpaBoyHasi Tabnuua nHOekcauum
(MexaHun4eckuin MHOrOYronbHUK)
OC)
13 CooTBeTcTBYIOLWME CTaHAAPTHI -
14 | Cchbinka Ha ceputo ISO 230 ISO 230-1: 2012,9.2.1.1 1 10.3.2.3
15 | lNorpelwHOCTb N3MepeHns OCHOBHblE y4acTHMKK: cMOTpu Tabnuuy
D.4
Mpumep: -
16 | 3ameyvaHus HacTtporika adpekta yrna HaknoHa,
cmoTpn  Bubnuorpaduyeckyto cripaBky
[26]
17 | Npumep pUCyHKOB CmoTpu pucyHok 43
1
2
- 3
4
O6o3HayeHue:

1 — ueneBoe 3epKano;
2 — nHAekcHasa Tabnuua;
3 — Kopnyc;

4 — TOYKa CYUTbIBAHUSA yrna

PucyHok 43 — CnpaBoyHas Tabnuua nHgekcauumn (MexaHmy4eckuim MHOroyronbHUK)

11.6 OnTuyeckumn MHOrOyroJfibHUK c ONTUYECKUM CUMNTbLIBAKOLWNM

YyCTPOMCTBOM

1 HavmeHoBaHve MHCTpyMeHTa OnTrnyeckMn NOnUroH

2 Onucanue -

3 [NprMepHbIN pasmep 1 BEC 130 mm % 130 mm x 30 mm; 0,2 Kr

Mnowagb oOTpaxarollen MNOBEPXHOCTU:
30 mm x 20 MM
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1 HanmeHoBaHune MHCTPYMEHTAa OnTn4yecKknin NoNNroH
4 [nanasoH namepeHus 360°
MPE nnm NUHenHocTb | 2" (B 3aBMCMMOCTH oT
(pekomeHpgyeTcs) aBToKosnMmaTopa)
6 MpumepHoe CHWXeHune | 0,2"
(ncnpasneHue) MPE B
onpeferneHHbIX ToOYKax
7 MpumepHoe paspelweHne unu war | 360/12; 360/8; 360/4
8 MprmepHasi NOBTOPSIEMOCTb 3aBucuT OT aBTOKONNMMAaTOpa
9 YacTOTHbIN OTKNUK -
10 | Martepuansl KopoHa, kBapueBoe cTekmno
11 Pabouas cpena 20°C+5°C
12 | JonrocpoyHas cTabunbHOCTL | -
CUYMTbIBAHUSA
13 | OKBMBaNEeHTHbIN KO3 pULMeHT | PaBeH CTeknsiHHbIM MaTepuanam
TENNOBOro paclmpeHnsa B MkMm / (M
°C)
14 CooTBeTcTBYIOWME CTaHAAPTHI JIS B7432
15 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 9.2.1.1 n ISO 230-2
16 | lNorpewHoCTb N3MepeHus OCHOBHblE y4yacTHUKKW: cMOTpu Tabnuuy
D.4
NMPUMEP: -
17 | 3ameyvaHus CBoero poga onTUYECKUA NUHCTPYMEHT
18 | MNMpumep pucyHKoB CmoTpwn pucyHok 44

kJ

O6o3HaueHue:
1 — KOHTPOSIbHLIE 3epKaribHble MOBEPXHOCTH;
2 — NOEeHTNPUKaALMOHHbLIM HOMEP yrna;

3 — onopHas NoBepPXHOCTb

PucyHok 44 — ONTU4EeCKNN MHOTOYrOSTIbHUK
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11.7 JlazepHOe nHAEKCMpOBaHHOE YCTPOUCTBO

1 HaumeHoBaHWe MHCTpyMeHTa Na3epHoe UHAeKCUpoBaHHOE YCTPOUCTBO
2 Onucanue -
3 MpumepHbIN pasmep 180 mm x 140 MM *x 65 MM;
4 [nanasoH namepeHus 360°, + 10°
5 MpumepHbin MPE vnu nnHenHocTb | 2"
(pekomeHpgyeTcs)
6 MpumepHoe paspelueHne 0,01"
7 MpumepHast NOBTOPAEMOCTb 0,2"
8 YacTOTHbIN OTKNUK -
9 M3mepeHne cunbl nnu Harpyskm HopmanbHas Harpy3aka: 5 kr
10 Pabouas cpena YcnoBus ucnbiTaHUM
11 | JonrocpoyHas cTabunbHOCTL | -
CUMTbIBAHUSA
12 | OKBMBaNEeHTHbIN KO3 puLmMeHT | PaBHbI cTanm
TENMNOBOro paclumpeHnsa B MkMm / (M
°C)
13 | CooTBeTCTBYHOLINE CTAHOAPTHI -
14 | Cchbinka Ha ceputo ISO 230 ISO 230-1: 2012, 9.2.1.2
15 | lNorpewHoCTb N3MepeHus OCHOBHble y4yacTHUKKW: cMOTpu Tabnuuy
D.4
Mpumep: -
15 | 3ameyvaHus MoTopu3soBaHHbIN yKasaTernb.
Ynpasnsetcs K
CBoero poga onTUYECKUA MHCTPYMEHT
16 | MNpumep prcyHKoB CmoTpu pucyHok 45
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O6o3HayeHue:

1 —nasepHasd ronoska;

2 — yrnoBow uHTepdgepomeTp;
3 — yrnoBon oTpaxartensb;

4 — yCTPONCTBO UHAEKCAUMM yrna
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3
51—

ol

PucyHok 45 - JlazepHoe nHOEeKCMpoBaHHOE YCTPOMCTBO

11.8 KoHTponbHbIe yrrnoBble 3HKoAEPbI

1 HanmeHoBaHWe MHCTpyMEHTa [NMoBOPOTHbLIN 3HKOAEP
2 OnucaHue -
3 MpumepHbI pasmep 1 Bec AOnameTtp 150 mm. x 50 MM BbICOTa
4 [nanasoH namepeHus 360°
5 MpumepHbin MPE vnun nuHenHocts | 1"
6 Mpumep CHWXeHWs (McnpaBneHus) | -
MPE B onpegeneHHbIX TO4Ykax B
MKM
7 MpumepHoe paspelueHne Ot 0,1 go 10"
8 CtabunbHOCTb 0,2"
9 MpumepHas yactotHas | 100 «kly nNpu BbLIXOOAHOM  curHane
XapakTtepuctuka NHTepenca
10 | N'amepeHwne cunbl NNu Harpysku -
11 | Pabouas cpena YcnoBus ucnbiTaHumn
12 | Jonrocpo4Has CTabunbHOCTb | -
CUMTbIBAHUSA
13 | OKBMBaNEHTHbIN KO PULMEHT | -

TENnoBOro pacwnpeHns B Mkm / (M
OC)
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1 HanmeHoBaHue MHCTPYMEHTA nOBOpOTHbII;I QHKOAep

2 OnucaHue -

3 [MpumepHbIN pasmep 1 BeC Ouametp 150 mm. x 50 MM BbICcOTa
4 [lnanasoH namepeHus 360°

14 | CooTBeTCTBYIOLWMNE CTaHAAPTHI -

15 | Cchbinka Ha ceputo ISO 230 ISO 230-1: 2012, 9.2.1.3

16 | NorpewHoCTb N3MepeHUs OCHOBHblE y4acTHMKK: cMOTpK Tabnuuy
D.4
Mpumep: -

17 | 3ameyvaHus ans npoBepKu TOYHOCTM
3ybodpesepHoro CTaHKa MO>XHO

NCnonb30BaTh ABa MOBOPOTHLIX AaTyMKa
C cuctemon o6paboTkn OaHHbIX.

CBoero poaa onTU4eckuii UHCTPYMEHT

18 | lNpumep pucyHkoB CmoTpu pucyHok 46

O6o3HayeHue:
1 — noBOpOTHadA NOBEPXHOCTb;

2 — OCHOBHOW Kopnyc
PucyHok 46 — NoBOPOTHLIN JaTymK
12 CneunanbHble UHCTPYMEHTbI

12.1 O6LwWwme nonoxeHuns

CneuuanbHble WUHCTPYMEHTbl NpedHasHayeHbl AN OrpaHUYEeHHOro MPUMEHEHUS.
310 cneumanbHo paspaboTaHHble annapaTHble W oblMe [OaTyuky, crneumarnbHble
ucnbiTaTenbHble CTeHAbl WNU  NPUCNOCObNeHuMss U MporpammHoe obGecnedyeHue.

OTHOCUTENBHO (haKTOPOB NMOrPELLHOCTN CMOTPU Takke Tabnuuy D.5.
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12.2 OpHopa3mMepHoOe YCTPOUCTBO CHYUTLIBAHUSA MOSIOXEHUS

12.2.1 Teneckonuyeckas WapoBas LWTaHra WMPOKOro AnanasoHa

1 HanmeHoBaHWe MHCTpyMEHTa Teneckonuyeckasa LwapoBas lWTaHra
LUIMPOKOTO Anana3oHa
2 OnucaHue Teneckonuyeckas LITaHra,
NHTErpMpoBaHHas c AaTYNKOM
NMHENHOrO MNepeMELLEHNs U MMetoLas
LWapUK Ha KaXOoM KOHUe, npukpensneHa
K CTOMKe CTaHKa M CTOPOHE 3arOTOBKW.
OTHOCKTENbHbIE  CMELLUEHUs  Mexay
lapvkaMmm HenpepbIBHO U3MepSATCS,
3annCbIBalOTCA N HAHOCATCA Ha rpaduk.
Mpnbop MOXeT npuMeHsaTbCA  Ans
N3MEPEHUs KPYroBOro OTKITIOHEHUS W
NPSIMOYrOSIbHOCTH Mexay ABYMS
NPSMbIMU OBUKEHUAMM.
3 MpumepHbIN pasmep 1 BEC HomunHaneHasa gnvHa ot 100 mm go 300
MM
4 MpumepHbIM Ananas3oH namepennsa | 1,6 Mm
5 MpumepHbin MPE nnu nuHenHocts | 1,6 MKM NOMHOW LIKarbl
6 MpumepHoe paspeLueHne 0,1 MK™m
7 CtabunbHoCTb -
8 YacToTHbIN OTKINK 300 obpasuoB/ c
9 M3amepeHune cunbl Unu Harpysku -
10 Pabouas cpena OT0°Cpo50°C
11 | Jonrocpo4Has ctabunbHoctb | 10 000 oGopoToB nNpUM  HOpPMaribHOM
CUMTbIBAHUSA NCNOSIb30BaHMM
12 | OKBMBaANEeHTHbIN koadppuumeHT | (0 £ 0,03) yacten Ha MunnmoH / °C
TEennoBOro paclumpeHns B MKM / (M
° C)
13 | CooTBeTCTBYHOLINE CTAHOAPTHI -
14 | Ccbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 11.2.4.1.3, 11.25.2 n

ISO 230-4
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1

HanmeHoBaHue MHCTPYMEHTA

Teneckonuyeckas LiapoBas wTaHra

LLUINPOKOro gmnana3oHa

15

nOFpeLIJHOCTb n3mepeHuna

OCHOBHble y4YacTHMKK: cMoTpu Tabnuuy
D.5
NPUMEP: -

16

3amevyaHus

B cnyyae mamepeHuss 4acTuUdHOM Ayru
MOXeT ObITb Ba)KEH npowecc
LEeHTpUpoBaHuS. CneumnanbHoe
LeHTpupytowiee YCTPOUCTBO [CMOTpMU
PUCYHOK. 47 6)] MOXeT BbITb MONE3HbIM.
MeTon peBepca (BpalleHue MarHUTHOro
rHesga And  MU3MEHEHUs  MONOXEeHUN
KOHTaKTa) MOXeT ObiTb noneseH Ans
NpoBEpPKN TOYHOCTM NMOBEPXHOCTH

KOHTaKTa.

17

Mpumep pucyHkoB

CmoTpu pucyHok 47
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a) Teneckonuyeckas LUapoBasi LTaHra LWMpOKOro AvanasoHa

6) MpeunsmoHHoe LeHTpupytoLee YyCTPONCTBO



O603Ha4veHume:

1 — cdepa;

2 - MarHUTHoe rHe3ao;

3 - 4aTyYuK IMHENHOrO NepeMeLLEeHNS;
4 - Teneckonu4yeckas LUTaHra;

5 - WNMHOenb cTaHkKa;

FOCT ISO/TR 230-11-202

6 - MOHTaXHas onopa (CTopoHa cTona);

7 - MarHuT gepxarternb;

8 - LeHTpMpPYOLWWNIN PEerynMpoBOYHbIA BUHT;

9 - WTOK B NaTpOH

PucyHok 47 - Teneckonuyeckas LapoBas LWTaHra

12.2.2 lLlapuKoBasi WiTaHra ¢ TefieCKonM4eckomn cTpenoun

HavmeHoBaHMe MHCTpyMeHTa

LLlapukoBass wTaHra C TefiecKonnyeckom

cTpernomn
OnucaHue Teneckonn4yeckas wTaHra,
UHTerpupoBaHHas (o] JaT4ynkom

NMHENHOrO MNepeMeLleHns n nMetoLas
LapukK Ha KaXkgom KOHLe,
NpUKpensieHHasi K CTOPOHEe CTaHKka W
cTopoHe 3arotoBkun. OTHOCUTENbHOE
CMeLLEeHMEe HernpepbIBHO U3MepaeTca u
perncTtpupyeTcs, Kak npaBuro, C
nomowblo  uHTEpdepomeTpa. [lpudop
noaxoauT ANns KOCBEHHOro M3MepeHus
NNHENHON M KPYroBOM OCWU Ha OCHOBE
MynbTUnaTepauun, a Takke  AOns

KPYyroBbiX UCMbITaHUN.

MpumepHbIN pasmep 1 BeC

40 mm x 80 MM x 350 mm; 2 Kkr

MpumepHbI Anana3oH n3MepeHus

Or 250 mm pgo 1000 mm (wapuk K

LLIAPWUKY)

MNpumepHbIn MPE nnn nuHenHocTb

1 MKM NONMHOW LUKanbI

MpumepHoe paspelueHne

0,01 MKm
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1 HaumeHoBaHWe MHCTpyMeHTa lWapvkoBasi wWwTaHra C TeneckonM4eckon
cTpenomn
7 CrabunbHoCTb 0,5 MKMm
8 YacToTHbIN OTKINK 1 000 obpasuoB/c
9 M3mepeHne cunbl nnu Harpysku <1 Hwm (c peBepCuBHbLIM OBUXEHNEM)
10 | Pabouas cpena O110°C oo 40 °C
11 | JonrocpoyHas cTabunbHOCTb | -
CUYMTbIBAHUSA
12 | OkBMBaAnNEHTHbIN KoadbpnumeHT | CMOTpU NnasepHbln HTEPEpPOMETP
TENMNOBOro paclumMpeHnsa B MkMm / (M
°C)
13 | CooTBeTCTBYIOLWMNE CTAaHOAPTHI -
14 | Cchbinka Ha ceputo ISO 230 ISO 230-1: 2012, 11.7.5 n ISO 230-4
15 | lNorpewHoCTb N3MepeHUs OCHOBHble y4yacTHUKKW: cMOTpu Tabnuuy
D.5
16 | 3ameyvaHus MexaHun4yeckas NOBTOPSAEMOCTb
MarHUTHbIX YalleKk uMmeeT pellaoLlee
3HaveHue
17 | Npumep pUCyHKOB CmoTpu pucyHok 48
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O6o3HayeHue:

1 — nHTepdepomeTp;

2 — Teneckon;

3 — n3mepuTenbHbIN Nyy;

4 — cdepa c oTpaxaTenem

PucyHok 48 — LLlapukoBas WwiTaHra ¢ TeniecKonmuyeckon cTpenon
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12.2.3 BONOKOHHLIN UHTepdepomeTp

1 HanmeHoBaHWe MHCTpyMEHTa ABCOMOTHBIV BOMOKOHHbIN MHTEpdepomMeTp
2 Onucanue NHTepdepomeTp c abcontoTHOM
n3mepuTenbHoOM  cnocobHocTbro.  Jlyy
MOXeT  BOCCTaHOBUTbL  abcontoTHoe
paccTosiHne nocne npepbiBaHNA.
TexHonorusi, Hanpumep, OCHOBaHa Ha
YaCTOTHbIX CKaHupylLWMX Jflasepax c
NacCuMBHbIMU ONTUYECKMMU CEHCOPHBLIMMU
ronoBkamu. Cuctembl 0ObI4HO COCOOHBI
ynpaBnATb  HECKONbKUMW  AaTyMKaMW.
N3mepeHune BbIMOSTHAETCS C
MHTepBanamu. Bo3aMoXHOCTb peanbHOro
BPEMEHN He NpeaocTaBnsaeTcs.
3 MpumepHbIN pasmep 1 BeC NHcTpymeHT: 800 mm x 400 mm x 600
MM: 25 Kr
[aTtuuk: gnameTtp: 8 MM, anuHa: 25 mm,
Bec: 20r
4 MpumepHbI agnanas3oH namepenuns | Ot 0,02 go 30 m
5 MpumepHbin MPE unu nuHenHocts | 0,5 MkMm / M
6 MpumepHoe paspelueHne 0,1 MKkm
7 CtabunbHOCTb 0,2 MKM / M
8 YHacToTHbIN OTKINK Ao 2 000 000 obpasuoB/ c
9 M3amepeHue cunbl Unu Harpysku 0
10 Pabouas cpena OT10°C po 40 °C
11 | JonrocpoyHas CcTabunbHOCTb | -
CUMTbIBAHUS
12 | OKBMBaANEHTHbIN kKoadpdpuumeHT | CMOTpU  nasepHbii  UHTEpPdEPOMETP
TEennoBoro pacwupenna B Mkm / (m | (7.2.1)
°C)
13 CooTBeTCTBYIOLWMNE CTaHAAPTHI -
14 | Ccbinka Ha ceputo 1ISO 230 -
15 | lNorpewHoCTb N3MepeHUs OcCHOBHblE y4acTHUKKU: cMoTpu Tabnuuy
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1 HanmeHoBaHWe MHCTpYMeEHTa ABCOMNOTHBI BONOKOHHbIN MHTEpepomMeTp
D.5 (uHTepepomeTp)
16 | 3amevyaHus BoamoxkHa Oonbluass OnvHa BOJOKHA,
ocobeHHo nogxoasiuas ans
MOHUTOPWHra aedopmauuu n
perynspHon reoMeTpu4eckon NpoBepKu.
CBoero poga onTUYECKUA NHCTPYMEHT
16 | Npumep pUcyHKoB CmoTpu pucyHok 49
2 3 4
i
1 Ll L]
O603Ha4veHue:
1 — OoNTOBOJIOKHO;
2 — 3anyck nyJa;
3 — U3MepuTENbHbIN Nyy;
4 — oTpaxarenb
PucyHok 49 — ABGCOMOTHBIN BOSTOKOHHBIN MHTEPdEPOMETP
12.3 MHOromepHoe yCTPOUCTBO CYUTLIBAHUA MOJOXEHUSs
12.3.1 [IBymepHasa undpoBas wwikKana
1 HanmeHoBaHMe MHCTPYMEHTa [BymepHas undposas wkana
2 OnucaHue KogupoBsLymk KOHTPOJSIbHON ceTKu
pacronoXeH Ha CTOPOHE 3aroTOBKWM CTaHKa, a
AeTeKTopbl ABYMEPHOWN LKasibl MPUKPeneHbl
Ha CTOpoHe WHCTpyMeHTa. OTHOCUTENbHOE
OBWKEHME  Mexgy HUMKM  HenpepbiBHO
3anucbIBaeTCcs U HAHOCUTCS Ha rpaduk.
3 MpumepHbIN pasmep 1 Bec MakcumaribHble HOMWHarbHble AnamMeTpbl:
320 mm
4 MpumepHbIn Aanana3soH | 300 mm
n3mMepeHuns
5 [NpnmepHbIn MPE Unn | 2 MKM
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1 HanmeHoBaHWe MHCTpYMeEHTa [BymepHas undpoBas Lwkana
NNHENHOCTb
6 PaspeLueHune OT1 0,004 no 0,1 MKm
7 CtabunbHOCTb -
8 YacTOTHbIN OTKIUK 2 000 obpasuos /¢
9 N3mepeHune cusbl nnn | becKoHTaKkTHbIN
Harpysku
10 | Pabouas cpena OT10°Cpob50°C
11 | JonrocpoyHasi CTaburbHOCTb | 3aBUCUT OT TEPMOCTONKOCTM
CYMTbIBAHUSA
12 | OKBMBAnNEHTHbLIN (8 £ 0,03) yacten Ha munnuoH / °C
KOahpuumeHT TEeNNoBOro
pacmpeHns B Mkm / (m °C)
13 | CooTBeTCTBYIOLWMNE CTAaHAAPTHI | -
14 | Cchbinka Ha ceputo 1ISO 230 ISO 230-1: 2012, 11.2.4.1.4
15 | lMNorpelwHoCTb n3MepeHnsa OcHoOBHble y4acTHUKK: cMoTpu Tabnuuy D.5
Mpumep: -
16 | 3ameyvaHus YCTPONCTBO  MOXET  MNpUMEeHATbCA  Ans
n3mepeHuns NPSIMOSNTMHENHOCTH n
NPSIMOYrOSNIbHOCTW.
CBoero poga onTUYECKUA MHCTPYMEHT
16 | Npumep pUcyHKoB CmoTpum pucyHok 50

O6o3HayeHue:

1 — WwnnHaenbHasa ronoBka;
2 — ceTKa,

3 — cunTbIBaKOLLada rosyioBKa;

4 — cTOn cTaHka

PucyHok 50 - [1BymepHaga umdcposas wkana
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12.3.2 Cuctema nasepHon TPacCUPOBKMU

1 HanmeHoBaHWe MHCTpYyMEHTa OTcnexunBarowmm nHTepdepomeTp
2 OnucaHue 310 UHTEepdEepoMeTp C
cepBonpueogamu, KOTOpble
aBTOMaTU4ECKM HanpaBnsT
n3MepuTenbHbld Nyd Ha oTpaxaTenb,
YCTaHOBEHHbIN Ha wnuHaene.
OTHOCUTENbHbIE CMeLLEHNS
perncTpupyroTcs NHTEpcepoMeTpoM.
Mpnbop noaxoouT AnNa  KOCBEHHOro
N3MEepEeHNa NMHENHOW U KPYroBOW OCWU
Ha OCHOBe MynbTuUnaTtepauuu, a Takke
ANS KPYroBbIX UCMbITAHUNA.
3 MpumepHbIN pasmep 1 BeC OtcnexunBatowmn nHtepgepomeTp: 200
MM % 200 mm x 200 mm, 10 Kr
OtpaxaTtenb: gnameTp ot 20 go 40 mm,
o160 00300
4 MpumepHbIi ananasoH nameperna | Ot 0,2 go 20 m
5 MpumepHbin MPE unu nuHenHocts | 0,2 Mkm + 0,3 MKM / M
6 MpumepHoe paspelueHne 0,01 MKm
7 CtabunbHOCTb 0,1 MKm
8 YacToTHbIN OTKINK 1 000 o6pasuoB/c
9 M3mepeHne cunbl nnu Harpyskm 0
10 | Pabouas cpepa OTt10°Cpoo40°C
11 | Jonrocpo4Has CcTabunbHOCTb | -
CUMTbIBAHUSA
12 | OKBMBaANEHTHbIN KoadppuumeHT | CMOTpU  nasepHbii  UHTEpdEPOMETP
TEennoBoro pacwmpenna B Mkm / (m | (7.2.1)
°C)
13 CooTBeTCcTBYIOLWMNE CTaHAAPTHI -
14 | Ccbinka Ha ceputo ISO 230 ISO 230-1: 2012, 11.7.5 n ISO 230-6
15 | lNorpewHoCTb N3MepeHus OCHOBHble yyacTHUKW: cMOTpu Tabnuuy

D.5
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1 HanmeHoBaHWe MHCTpYMeEHTa OTcnexuBarowmm MHTepdepoMeTp
Mpumep: -
16 3amevaHus Mcnonb3yeTca Takke Ons KoopauHaTHO-
N3MepUTESIbHBIX MaLLVH
CBoero poga onTU4eCKUN UHCTPYMEHT
17 | NMpumep pnUCyHKOB CmoTpu pucyHok 51
O603Ha4veHue:
1 — nHTepdepomeTp;
2 — OTCnexvBaHue OUCKOB;
3 — U3MepuTENbHbLIN Nyy;
4 — oTpaxartesb
PucyHok 51 - OTcnexmsarowmn nHTepgepomeTp
12.3.3 3D-30HA AN WapoB (KOHTaKTHbINA TUN)
1 HanmeHoBaHWe MHCTpYMeHTa 3D-rofioBka 30HO4a 4ON9 WIApOoB,  TUM
KOHTaKTa
2 Onucanne lonoBka 30HAA coaoepXxuT Tpn
OpTOrOHanbHbIX  AdaTyvka,  KoTopble
OHOBPEMEHHO OMNpeaenstoT NonoXxeHue
X, Y n Z npeuymsmoHHOM cdepbl.
3 Pasmep OnuHa: 56 mm, gnameTp: 75 mm
4 Bec 375r
5 [lnanasoH nsmepeHuns TmmnoX,YunZz
6 YacTtoTa guckpeTtumsaumm 6,5 kl'y (X, Y n2)
7 PaspelueHnue 0,1 MKm
8 MoHTaxHbIM AnameTp Bana 16 Mm
9 OnunHa kabens (3oHg -1 5™
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1 HanmeHoBaHune MHCTPYMEHTA 3D-ronoska 30HOa ansa Lapos, T™n

KOHTaKTa
NHTepEenCHbIN BMOK)

10 | MNponyckHasa cnocobHOCTb 150 Iy (akTyanbHO Ans AMHaAMUYECKOro
R-TecTa)

11 Pabouvas cpena OT1 15 °C pgo 30 °C; YcnoBus ucnbitaHUn

12 CooTBeTcTBYIOLWME CTaHAAPTHI -

13 | Cchbinka Ha ceputo ISO 230 ISO 230-2, 1ISO 230-10: 2016, 6.8, 6.9 un
6.10

14 | lNorpewHoCTb N3MepeHUs OCHOBHble y4yacTHUKW: cMOTpu Tabnuuy
D.5
Mpumep:
3HadeHne ansa norpewHoctn U = 1,2
MkMm [U (k = 2)]:
- OTKITOHEHUe oT OKPYrocTn
KOHTpOSibHOro wapuka <0,6 Mkm (knacc
10 nnu BbIwe);
- 'ameHeHne gnameTpa <2,5 MKM.

15 | 3ameyaHus / npunoxeHus OTa ronoBka 30HOA WCMNONb3yeTca B

coyeTaHuu C:
a) 0O4MH UCNbITYEMbIN LLIAPWK;

6) wapukoBaas 0Ganka / wapukoBas
nnactmHa (To ectb  npubop C
Lapukamm).

OAnHOYHBbIN NCMbITyeMbIN LapuK
ncnonb3yetca ana R-tecta (KpyroBble
ocn). oToT R-Tect nossonseT
onpegenvTb NnorpeLHoCcTn
pacnpegeneHns U1 OTKIIOHEHUS  OT
NPAMOYroNbHOCTM  KPYroBblX OCeun, a
Takke [ONHAMUYeCcKMe  MOorpeLLuHoCTr
ABMXKeHus ocn R (To ecTb pagunanbHble,
TaHreHyunasbHble n oceBble
NOrpeLIHOCTU ABXKEHUS).

I/Ismepeva MOryT BbINOJTHATBCA
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1 HanmeHoBaHue MHCTPYMEHTAa 3D-ronoBka 30HAa and Lapos, TAN
KOHTAaKTa
cTaTUyecKkn u / nnu ANHaMnUYecku.
1D-wapunkoBas maTpuua nnm
WwapukoBast 6anka wucnonb3ylTcsa AN
N3MepeHNa NIMHENHbIX OCEN CTaHKa. JTO
no3BonsgeT OQHOBPEMEHHO onpeaensTb
nosuumoHmposaHme u o6e  owmnbku
NPAMOSIMHENHOCTU NIMHENHOW OCMW.
2D-wapukoBble  Matpuubl  (TO  ecCTb
lWapukoBass nracTuHa) Takke MoryT
NCMNOMb30BaTbCA B COYETAHUM C ITOWM
ronoskon 3D-30HAA.

16 | Npumep pucyHKoB CmMOTpu pUcyHok 52

PucyHok 52 - 3D-ronoBka 3oH4a Ang Wwapos, TUM KOHTaKTa
12.3.4 TonoBka 3D-30HOa 6ecKOHTaKTHOro Tuna

1 HanmeHoBaHWe MHCTPYMEHTa 3D-ronoBka 30HOa ansd Lwapos,
OEeCKOHTaKTHOro Tuna

2 Onucanne ["lonoBka 30HOa coaepXuT TpU
OpPTOroHanbHbIX  AdaTyuka,  KOTopble
OHOBPEMEHHO onpeaensoT NoNoXeHne
X, Y n Z npeuusnoHHon cdepbl 6e3
Kakoro-nmbo KoHTakTa.

3 Pasmep AnuHa: 130 mm, gnameTp: 80 Mm

4 Bec 770r

5 [lmanasoH namepeHus 35mMmBX, YNz

6 YacTtoTta amckpeTtumsaumm 2Ny (X, Yn2)

7 PaspelueHue 0,2 MKmM
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1 HanmeHoBaHWe MHCTpYMeEHTa 3D-rornoBka 30HOa and wapos,
GecKOHTaKTHOro TmMna

8 MoHTaxHbIM AnameTp Bana 16 Mm

9 lNepenaya gaHHbIX USB-npuemMHuk  gaHHbiXx (2,4  [Tu,
WPA2-3awwuTa)

10 | Pabouas cpena Ot 18 po 30 °C; YcnoBua ucnblTaHum

11 CooTBeTcTBYIOLWME CTaHAAPTHI -

12 | Cchbinka Ha ceputo ISO 230 ISO 230-2, 1ISO 230-10: 2016, 6.8, 6.9 1
6.10

13 | lNorpewHoCTb N3MepeHus OCHOBHble y4yacTHUKKW: cMOTpu Tabnuuy
D.5
Mpumep:
3HaveHne ansa norpewHoctn U = 1,0
MM [U (k = 2)] ana X, Y n Z nonoxeHus
LeHTpa coepbl.
[na ncnonb3oBaHWst C TOYHBIM LLIAPUKOM
Knacca 25 vnu Bblwwe:
- crnpaBoYHoe OTKITOHEHUe oT
oKpyrnocTtu wapa <0,6 MKwM;
- 'ameHeHne gnameTpa <2,5 MKM.

14 | 3ameyvaHus / NpuUnoxeHus OTa ronoBka 30HOA WucCnonb3yeTcs B

coveTaHun C NPeLmsnoHHON CepPon.
OTanoHHbIN Wwap.

Wapukosas  Ganka /  wapukoBas
nnactmHa  (To  ectb  npubop C
LIapukamu).

OTanoHHbIM Wwap mucnonb3yetca ons R-
Tecta (KpyroBble ocu). IT0T R-Tect
Nno3BoOnsieT OonpeaennTb MOrpeLlHoOCTb
pacnpeneneHms u  OTKINOHEeHuUst  OT
NPSIMOYrOfIbHOCTU  KPYroBbIX OCen, a
TaKkke ANHaAMUYEeCKMEe  MOrpeLuHOCTU
ABuxeHust ocn R (To ecTb paguarnbHble,
TaHreHyunasbHble n oceBble

NnorpeLHoCTHn ,EI,BI/I)KeHl/IFI).

156




FOCT ISO/TR 230-11-202

HanmeHoBaHue MHCTPYMEHTAa

3D-ronoBka 30HAA ans Lapos,

OeCKoHTaKTHOro Tmna

N3mepeHus MoryT BbIMONHATLCA
cTaTMyeckn n / NN gUHaMmUyecku.

1-D LapukoBas MaTpuua nnm
WwapukoBas 6Ganka wucnonb3yetca And
N3MepeHNS NMMHENHbIX OCEN CTaHKa. JTO
Nno3BoNsieT OAHOBPEMEHHO onpenensTb
No3nLMOHNPOBaHNe 1 0be norpeLHoCTH
NPAMOSMHENHOCTU FINHENHOM OCH.

2-D wapukoBble MaTtpuubl (TO ecCTb
lapvkoBas nnactuHa) Takke MoryT
NCronb30BaTbCHA B COMETaHUU C 3TON 3-

D nameputenbHOM rofloBKOM 30HAA.

15

Mpumep pUcyHkoB

CmoTpu pucyHok 53

PucyHok 53 — 3D-ronoBka 3oHga ansa cdep (6eCKoHTaKTHOro Tuna)

12.4 MNMpouyume ycTporucTBa CYNTLIBAHUA MONOXEHUS

12.4.1 OGopynoBaHue Ans NPOBEepPKM NOrPeLHOCTU WNuHaens

HanmeHoBaHue MHCTPYMEHTAa

O6opyanoBaHune ons NPOBEPKM MOrPELLHOCTU

wnunHaena

Tun

OpHoBpeMeHHoe n3mepeHue
OTHOCUTENBHOIO  PacrnonoXeHUss  OcK
BpaweHma wnuHgens Ha 3° wnmn 5°
cBobogbl. M3amepeHMe AMHaAMU4YECKUX
MOrpeLLIHOCTEN, BKIOYASA: CUHXPOHHYIHO,

ACMHXPOHHYIO, OOLLYH MOrpeLlHoCTb B
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1

HanmeHoBaHue MHCTPYMEHTA

O6opyanoBaHune ons NPOBEPKX MOrPELLHOCTM

wnmnHagens

paguanbHbiXx HanpasrneHusx X un Y,
OCeBbIX HanpaBreHnax Z n HakrnoHa X u
Y. N3mepbTe cMeLleHne ocu,
Bbl3BaHHOE N3MEeHeHNEeM ycroBum
aKcnsyatauum (TemnepaTypa,
rmgpasnnyeckoe nnm BO34yLLHOE
AaBreHve, pexum  perynatopa U
LEeHTPOBEeXHbIe CUMbl, MeHsLWMe Yribl
KOHTaKTa noAwunHukos). Tpyu 3 vnn 5
OECKOHTaKTHbIX €MKOCTHbIX [aT4YMKOB
CMeLLeHNs YCTaHOBMNEHbl B rHesge
XecTkoro 3oHga U obHapyxusatT
BHELLHIOK  MOBEPXHOCTb  OCHOBHOIO
npubopa, KOTOpbIM  BpawaeTca C

paboynMm CKOPOCTAMM.

OnucaHue

30HAObI  yCTaHaBnMBaKTCA Ha  CTON
obpabaTbiBaloLlero LeHTpa, a rnaBHbIn
npnbop ycTaHaBnMBaeTCA B LUNUHAOETb.
MporpammHoe obecnedyeHne npubopa
cobupaeT OaHHble C BbICOKOW 4acTOTON
anckpetmnsaummn - (go 1 MWINOHa
BblIOOPOK B CEKyHAOy), W  OaHHble
aHanu3npyroTcsd, 4Ttobbl  obecneunTb
CUHXPOHHbIE, ACUHXPOHHbIE n
CyMMapHble MOrpeLuHoCT! OBWXKEHUS, a
Takke casurn, Bbl3BaHHbIE

N3MEHEHMSIMW YCINOBUIA paboThl.

Pasmep

Pasmep gatuvka BapbupyeTcs oT 3 MM
Ao 8 mm B gmametpe; [Hesga ans
30HO0B BapbupytoTca oT 35 MM kyba
ansa 3oHaa 3 mm go 100 mm x 100 mm %
200 mm ans 30oHOOB AMaMeTpom 8 MM.

YcTponctea BapbupyloTCs OT gnameTpa
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HanmeHoBaHue MHCTPYMEHTAa

O6opyanoBaHune ons NPOBEPKN MOrPELLIHOCTU

wnmHagens

3 MM ans HebonbLNX
BbICOKOCKOPOCTHbIX  WUNMHAenen Ao
XBocToBMKa pgunametpom 20 MM C
chepuryeckummn NOBEPXHOCTAMM
Anametpom 254 MM Ons CTaHKOB

«CTaHAapTHOro» pasmMepa.

Bec

1 Kr ons cambIX ManeHbkux npubopoB

0o 10 kr onsa cambix 60NbLLUNX

[nanasoH nsmepeHuns

ansa «CTaHAapTHbIX» CTaHKOB
ncnosnbdyetcsa gumanasoH 250 mkm. [Ons
BbICOKOTOYHbIX CTaHKOB
(MHeBMaTU4eckne nnm MacnsiHble
rmgpocTaTuyeckme WNMHOENM) MOXHO

ncnonb3oBaTb gnanasoH ot 50 pgo 10

MKM.

PaspelleHune 5 Hm pgencts. npu nonoce 15 klu ans
«CTaHOAPTHbIX» CTAHKOB.
0,6 HM JEencTB. npu nonoce
nponycKkaHus 50 Ky, ans
«BbICOKOCKOPOCTHbIX» nnm
«BbICOKOTOYHbIX» LLUNUHAENEen

MPE 3aBucut ot obctoaTenbcTB. Cam aaT4ymk

cmoTpu B 7.3.2.1.

YacTOTHbIN OTKIIUK

(nponyckHas cnocoBbHOCTb)

ONna TUNWYHBIX W3MEepPEeHUn WNMHAens
aoctatoyHo 15 klu.

[na  BbICOKOCKOPOCTHbIX  LUNUHOENewn
nnu Tawm, roe TpebyeTcs
BbICOKOYACTOTHbIN aHanus, Takxke
aocTtynHa vyactoTta 50 kl'u.

Tpebyemas nonoca nponycKaHus
3aBMCUT OT KOSNIMYEecTBa BOSMHUCTOCTEWN
Ha o0b6opoT, koTopble Heobxoaumo

paspewnTb, W AunanasoHa CKOPOCTEWN
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1

HanmeHoBaHue MHCTPYMEHTA

O6opyanoBaHune ons NPOBEPKX MOrPELLHOCTM

wnmnHagens

wnuHaens. Ona 60nbUMHCTBA CTaHKOB
nonoca nponyckaHua 10 kl'y, nppnemnema
Ans ckopocten BpaieHna go 6000 o6 /
MUH. Takon gaTynk cMeLLeHns cnocobeH
obHapyxmBatb Ao 50 BonH Ha obGopoT
Ha 3TOM cKopocTu. Bo MHormx cnyyasix
Takoe 6onbLoe KONN4ecTBO
BOJSTHOOOpPAa3HbIX konebaHumn He
oXunpgaetca B WNMHOEene  CTaHka,
nostomy ©Oonee BbICOKME CKOPOCTU
WnNMHAenst Moryt OblTb OOCTUrHYTbl C
NCNonb30BaHMEM [OaT4YMKOB C MOMOCOMN
nponyckanna 10 kly. B uenom, ans
Bornee BbICOKMX CKOPOCTEN LUNUHAENSA U
fonbllero yncna BOSIHACTOCTEN MOXET
notpeboBaTbCs NpOoNopLMOHanbHO
bornee BbICOKas nponyckHas
cnocobHocTb (cmoTpu ISO 230-7: 2015,
MpunoxeHne H).

KonnuyecTtBo To4ek namepenus cmotpu B
4.2.4.18.

10

MN3mepeHue cuna

BeckoHTaKkTHble JaTyMKM He OKa3blBaloT
HUKaKOro BMUSIHUS Ha BpallaloLLMIACS

npunoop.

11

ConpsixeHune

MHe3no [daTynka ycTaHaBnMBaeTCcs Ha
cTtone obpabaTbiBatoLLiero LueHTpa nunu B
PEBONbBEPHOM  TONIOBKE  TOKapHOro
LueHTpa. naBHbIA NPpUOOP MOHTUPYETCS
B WNMHAENe C MOMOLb0  LaHru

anameTtpom 20 MM (Unn pasmepa uaHru,

NnoaxoasLLero ans BblIGpaHHOro
npubopa). EMKoOCTHbIE AaTUYNKK
NMOAKIHOYEHbI K MK. Curnanbil
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1 HanmeHoBaHue MHCTPYMEHTAa OGopyp,osaHme AO514 NMpOoBEPKU MOrpeLHoOCTHn
wnmHaensa
aHanuaupyrTcs u  otobpaxatTca B
dopmate, coBmectumom ¢ ISO 230-7.

12 | uTepBan kannbposku 1roa

13 | Cchbinka Ha ceputo ISO 230 ISO 230-7, ISO 230-3

14 | NMpumep pUCyHKOB CmoTpu pucyHok 54

15 | MNpunoxeHus O6pabaTbiBalowme UEHTPbl, TOKapHbIe
LUEHTpbl, WMdoBanbHble CTaHKW, OCK
BpaLLeHuns

16 3amevaHune MoxeT Takke wucnonb3oBaTbCA AOnNAd
ANarHoCTnkM npobnem Ttemnepatypbl U
BMGpaummn oKpYy>KatoLen cpeabl,
CTPYKTYPHbIX OBWXEHUn u Bubpauun, a
TaKkKe 4acToTbl AedEeKTOB MOALLMMNHUKOB
LWINMHAEenNs.

a) 3-30HO0BOE rHe340 C OAHUM 0) 5-30HO0BOE rHE340 C ABOMHbLIM
LLIAPUKOBbLIM NpnbopomM LwapoobpasHbIM Npnbopom
PucyHok 54 — O6opyaoBaHve ans NnpoBepKn NOrpeLlHOCTU WNMHAENS
12.4.2 YcTpoONCTBO ANSA U3MEepeHUs yrrna noBopoTa
1 HanmeHoBaHMe MHCTPYMEHTa YCTPONCTBO N5l UISMEPEHNS yrra noBopoTa
2 Onucanue Mpnbop cocTtoMt M3 MNOBOPOTHOrO

9HKOOEepa W JneKTPUYEeCKOro YpOoBHS,
KOTOPbIN MOXET OnpefensitTb HakSIoH.
Korga WHCTPYMEHT YyCTaHOBIEH Ha
NMOBOPOTHLIN CTOST C TFOPU3OHTasIbHOW

OCbl0 N HaKIMOHEeH, 3Ha4YeHWA HaKIoHa
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1 HanmeHoBaHue MHCTPYMEHTA yCTpOﬁCTBO ana nsMmepeHnd yria noBopoTa
N3MepPSITCA aBTOMATUYECKM.

3 MpumepHbIA pasmep 1 Bec 3,7 kr (ronoska) 165 mm x 150 mm x 150
MM

4 MpumepHbIM AnanasoH namepeHuns | 800 ° + 400 °

5 MpumepHbin MPE vnun nuHenHocTs | 2" Ona noBOpoTHoro crtona, 4" ans
NOBOPOTHOrO CTONa

6 PaspelieHue 0,03"

7 CtabunbHoCTb -

8 YacTOTHbIN OTKITUK [1oBONbHO MeaneHHo

9 M3mepeHune cunbl Unun Harpysku BecKkoHTaKTHbIN

10 | Pabouas cpena OT0°Cpo30°C

11 | Jonrocpo4Has CcTabunbHOCTL | 3aBUCUT OT TEPMOCTOMKOCTH

CUYMTbIBAHMS
12 | OKBMBaNEHTHbIN KO3 PULMEHT | -
TENnoBOro paclmnpeHns

13 | CooTBeTCTBYHOLINE CTAHOAPTHI -

14 | Cchbinka Ha ceputo ISO 230 ISO 230-1, ISO 230-2

15 | lNorpewHoCTb N3MepeHus OCHOBHble y4yacTHUKKU: cMOTpu Tabnuuy
D.5
Mpumep: -

16 3amevaHus Mcnonb3yeTca Takke ans KoopauHaTHO-
N3mMepuTeNbHbIX MaLIWH
CBoero poga onTUYECKUA MHCTPYMEHT

17 | NMpumep puCyHKOB CmoTpun pucyHok 55
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13 CneumanbHble NpuMepbl NPUMEHEHUsS1 UHCTPYMEHTOB

CwmoTtpu gpyrue yactu cepumn ISO 230.

13.1 U3mepeHMe TOYHOCTU BpalleHUs WwnuHaens
CwmoTtpm ISO 230-7.
13.2 U3mepeHuna TensnoBoro cMmeLeHus

CmoTpum ISO 230-3.

13.3 YcTaHOBKa NONMOXEHUA UHCTPYMEHTa

CwmoTpm 1ISO 230-10.

13.4 MNo3numnoHupoBaHue 3aroToBKU

CmoTtpum ISO 230-10.
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MpunoxeHne A

(pekomeHayemoe)

MeToAbl KanNnMBpPOBKM N3MepUTENbHbLIX TPUGOPOB Nepen NPUMEHeHneM UxX Ans

ncnbiTaHUN

A.1 O6wan nHpopmauymsn

B HacTosLeM npunoXxeHnn npuBogAaTCA NpUMepbl KanmbpoBOYHbLIX YCTPOWUCTB 4SS
N3MEpPUTENbHBIX NPUOOPOB, UCMOMb3YEMLIX B UCMNbITaHUAX. B HeM He npepncrasnsieT
nabopaTtopHble MeToabl kanubpoBku. JlabopaTopHble MeToabl KanubpoBku ans 6onee
BbICOKOW TOYHOCTM NMPUBOAATCA B Apyrnx ctaHgapTax I1SO.

A.2 lpoBepKa TOYHOCTU AAaTYMKOB JIMHEMHOrO NnepemMeLleHus

[aTunkn nuHenHoro nepemelleHus, Hanpumep MaHomeTpbl, LVDT, 6eckoHTakTHbIE
AaTUYMKN NoKasbiBalOT HENMHENHble pesynbTaThl. [1pouenypbl, ONMCaHHbIE B CReAyLmX
Tabnuuax, sSBRAKTCA nNpuMepamMu ANS  KanMOpOBOYHbLIX YCTPOWCTB YBENUMYEHUS U
nnHenHocTn aaTtumka. OCHOBHblE MeToAbl KannbpoBKU:

a) KanubpoBka no wn3ameputenbHOMY OMOKy: MpsiMOE€ CMeLleHMe MO TOSLWNHE
n3mMepuTenbLHOro 6okKa;

0) Kannbposka ¢ NOMOLLbI0 MUKPOMETPUYECKOM FOSNTOBKN: CPaBHUTE C KOHTPOSbHbLIM
CMeLLEeHMEM MUKPOMETPA;

B) KannbpoBka cuctemon pegyumpoBaHUs C KOHTPOSbHbIM MUKPOMETPOM:

1) Kanubpatop MMUKPO-CMELLEeHUs KIIMHOBOrO TUNA; YMEHbLUEHUEe CMeLleHUs
KMUHOM;

2) Pblyar pegyKuMOHHOMO TMNa; Y MeHbLUIEHNE CMELLEHNS C NMOMOLLbIO pblvara.

MpumMmedvaHue - Tonbko NOBTOPAEMOCTb TpeGyeTcs, Korga M3MepuTenbHbIi npeobpasosartenb

NPpUMEHAETCA K onepauunmn 06Hapy)KeHl/|F| HynA.

KaJ'II/I6pOBO‘-IHbIe yCTDOVICTBa partymka nNUHENnHOro nepemMeweHna npmBegeHbl Ha

pucyHke A.1; X NOrpeLIHoOCTb KannubpoBkM NpueeaeHa B Tabnuue A.1.
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a) Kannbposka no nameputenibHoMy

6roky

B) Kanubpartop mukpoasuratens

KIMMMHOBOTIO TUNAa

O6o3Ha4eHue:

1 — gaTyuK NIMHENHOro NepeMeLLEHNS;
2 — U3MepUTENbHbIN BOK;

3 — BCcrnomoraTtesibHbI Onok;

4 — MUKpOMeTpUYeckas rofioeka;
5 — KNMMHOBOW MON3YH;

6 — OAaTYMK CMELLIEeHUsI Lenu;

7 — OnopHbIN BNOK;

8 — pblyar pegykropa,;

9 — cTepXEHb;

10 — HanpaBnALWWIA NOALUUIMHNUK;
L1 — onvHa nencTeuns;

L, — AnnHa OTKNOHEHMUS,

Lo/L; — KOS(P(PULUMNEHT YMEHbLLEHNS

PucyHok A.1 — KannbpoBouYHbIe YyCTPOMCTBA AaTymKa NIMHEMHOrO NepemeLleHuns

FOCT ISO/TR 230-11-202
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r) Kanubpartop peaykTopHoro Tuna
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Tabnuuya A.l - lNorpewHoCTb kKanmbpoBkK

YCTpOnCTBO

OcHoBHble y4aCTHUKA

Ans a)

- MorpelwHoCTb KanMBbpoBKN n3mepuTenbHOro 6noka.

- BolpaBHuBaHve nsmeputensHoro 6roka.

- )KecCTKoCTb Kpenexa.

TunnyHasa norpewHocTb kanmbposkn: U = 2 mkm / 100 MKm
[U (k = 2)] ouana3oH cUYUTbIBAHUS C MUKPOMETPUYECKOWN

ronoBkon. 0,5 MKM C KOHTPOJSIbHbIM AaTYNKOM CKOSbXEHUS.

[ns 6)

- TOYHOCTb KOHTPOSBHOW rONIOBKN MUKPOMETpPA.

- XXECTKOCTb yAep>K1BatoLLen pambl.

- BoipaBHMBaHME MUKPOMETPUYECKON FOSTOBKMU.

TunuyHasa norpelHocTb kannbposku: U = 2 mkm / 100 Mkm
[U (k = 2)] ouana3oH cuYUTbIBaHUSA C MUKPOMETPUYECKOMN

ronoskon. 0,5 Mkm c KOHTPOJ1IbHbIM AATYUKOM CKOJIbXEHUA.

ans B)

CooTBeTCTBYOLLME YHACTHMUKN NOrPELLUHOCTM KannbpoBKy.
KayectBO NOBEPXHOCTH KInvHa, NPAMOSIMHENHOCTb
NOBEPXHOCTWN, TOYHOCTb Yyrfa KrvHa, MUKPOMETP TOYHOCTMU
FOSTIOBKM, XXECTKOCTb ONMOPHON pamsbl.

TuUNUYHble 3HaYeHus norpewHocTn Kanuodposku: U = 0,2
MkM B amanasdoHe 10 mkm [U (k = 2)]. Npu cooTHOLEHNN
KnuHa: 1/10, nokasaHusi MUKPOMETPUYECKOM ronoBku: 1

MKM.

ansar)

[MorpewHoCTb KannbpoBKn: KOIMMDULMEHT YMEHbLLUEHUS,
NNaBHOCTb MOBOPOTA U KIMPEHC. TOYHOCTb KOHTPOSbHOMO
MUKpomeTpa. [NagkocTb HanpasnsAwLwero noAawuvnHuka,
BbipaBHMBaHWE MUKpoMeETpa.

TunnyHaa norpewHocTb Kannbposku: NUHenHocTb U = 0,2
Mkm / 20 mkm [U (k = 2)], noBTopsiemoctb 0,1 MKM C

MWUKPOSIMHEMHOW HanpaBnsowen NoALWUNHUKA.

A.3 KannbpoBoyHoOe yCTPOMCTBO JIMHEMKU METOAOM peBepCcCUpoBaHus

OcHoBHOM npuHUmn, cmoTpm ISO 230-1: 2012, 8.2.2.1.1

Mpumep kKannMbpoBOYHOrO YCTPOMCTBA NoKa3aH Ha pucyHke A.2.
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TUNUYHbIe 3HaYeHUs MOrpeLlHOCTN KannbpPOBKU:
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O603Ha4veHue:

1 — Ga3a;

2 — KOHTpOrbHasa nNpsiMasi HanpasnsAwLLas;

3 — CTyMeHb;

4 — perynupoBka paboyen BbICOTbI C JIEBON CTOPOHDI;
5 — perynuposka paboyen BbICOTbI C NPaBOW CTOPOHbI;
6 — perynmpoBOYHbIA BUHT;

7 — 0AaTYWK CMELLEHNS C NEBOW CTOPOHDI;

8 — [aTuyMK CMeLLLeHNs NPaBOW CTOPOHbI;

9 — paboyas onopa;

10 — ueneBas nuHerika (nNeeas CTOpoHa);

11 — ueneBas nuHerka (NpaBas CTOPOHA);

a,b — uenesasi NMHeNHaa NOBEPXHOCTb

FOCT ISO/TR 230-11-202

PucyHok A.2 — KannbpoBOYHOE YCTPOMUCTBO NMHENKN

MorpeLLHOCTb KannMbpoBKN - OCHOBHbIE YY4aCTHUKU:

lNonoxeHune TOYeK N3MepeHN4, rpagneHTbl TeMmnepartypbl, 3arpsa3HeHune

aswxkeHunst 0,05 mkm).

MpnumevaHune - CIRP OcHOBHOWM SOKYMEHT [25].

NMOBEPXHOCTWN, TOYHOCTb AaTymMKka U NOBTOPSEMOCTb MaBHOW HanNpaBnsOLWEN.
nmHenka 0,2 mkm / 500 mMm c

MCNOSIb30BaHNEM [NaBHOM HaﬂpaBﬂﬂlOU.leVI BO3OYyLIHOINo nogLwnnHUKa (I'IOBTOpﬂeMOCTb
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A.4 YcTpoMCTBO KanMOpPOBKM KOHTPOJNbLHOrO yrna

OcHoBHOM npuHUMn 1 metoA, cmoTpu 1ISO 230-1: 2012, 10.3.2.1.

Mpumepbl yCTPOMUCTB NOKasaHbl Ha pucyHke A.3.
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a) YcTponcteo KannbpoBku 06) YCTpOnCTBO KannmbpoBku

KOHTPOJSIbHOIO yrra no MOBEPXHOCTHOW KOHTPOJSIbHOMO yria MeToaoM pasBopoTa
nauTe U 3aXXMMHOMY NMpUCnocobneHunto
O603Ha4veHue:
1 — nepBad NOBEPXHOCTb LeNN;
2 — BTOpas NoBEepXHOCTb Lenu,
3 — HWXKHAA NOBEPXHOCTb Lienu;
4 — NOBEPXHOCTb NSINTHI;
5 — ueneBon YrosibHUK,;
6 — HagukaTop;
7 — ONopHoE 3aXXMMHOoE npucnocobneHue;
8 — cTepxeHb;
9 — perynupoBOYHbIN BUHT;

10 — OnopHbIe TOYKK

PucyHok A.3 — YCTpOMCTBO KannmbpoBKM KOHTPOSBHOIO yrina
MorpeLHOCTb KannMbpoBKKN - OCHOBHbLIE YYACTHUKN:
XKecTKkoCcTb  OnopHOro  3akmma, MSIOCKOCTHOCTb  MOBEPXHOCTU  NMACTUHBbI,
3arps3HeHnEe KOHTPOSIbHbIX TOYEK, 1 TeMnepaTypHas cTabunbHOCTb.

TunnyHasa norpelwHocTb kannbposku: 0,2 cekyHabl Ha kBagpat 300 Mm.

MpumeyvyaHne CIRP OcHoBHOM JOKYMEHT [25].
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A.5 lNpoBepka TEPMOCTOMKOCTU

TemnepaTypHasa CTabUbHOCTb AAaTYMKOB 415 TENSIOBLIX UCTMbITAHUA UMEET BaXKHOE
3HayeHue. HekoTopble JaTYMKM NepeMeLLeHUs] U3rOTOBIEHbI U3 PasfnnYHbIX MaTepuarnos.
JTa CMeCb TeHepupyeT ClNOXHoe TennoBoe noBedeHWe adatyukoB. [lepen
MCNOMb30BaHMEM CEHCOPHOW CUCTEMbl OS1S TEMNSIOBbIX WCMbITAHUA, OMUCAHHbBIX B 3TOM
AOKYyMeHTe, HeobX0aAMMO NPoBEPUTL TENOBOE NOBEeAEHNE CaMO CEHCOPHOWN CUCTEMBbI.

OcHoBHasa npoueaypa uCNbiTaHUA (Tak HasbiBaeMoe WCNbiTaHMe Ha npobKy)
3aknio4vaeTca B cnegyowem:

a) lMogroTtoBbTe creumanbHble NPUCNOCODMNEHUS, KOTOPbIE XECTKO YAepXuBaroT
Kopnyc gaTtyuka u ero uenb. Matepman 3aXmMHbIX npucrnocobneHnin gormkeH 6biTb ABYX
TMNoB. [lepBbli KOHOYKTOP, W3rOTOBMIEHHbLIM W3 CTanu, WUCNOMb3yeTcs ANs MpPOBEpKU
NOrpeLHOCTN U3MEHEHUS TemnepaTypbl AaTyMKa OTHOCUTESIbHO CTallbHbIX KOMMOHEHTOB,
KOTOpble 06bIMHO MCNONb3YTCA ANA U3rOTOBIIEHUSA CTaHKa U n3mMepuTenbHbIX NpMbopos.
BTopon 3aXum, N3roToBNEHHbLIN U3 MaTepuana ¢ HU3KUM KO3(PPULIMEHTOM pacClUNpPEHUS,
ncnonb3yetca onga onpegeneHns abConoTHOW MOrpelHOCTU U3MEHEHNA TemnepaTypbl
aatuuka.

0) MNpucoeanHnTe NpoBepsieMbli AAaTUYMK K cnieyuanbHOMy 3axuMmy. PaccTtosHune L
MeXOy TOYKOW KpenneHus U MOBEPXHOCTb LUenn A0/MKHO ObiTb TakuMMm Xe, Kak B
N3MEpPEHNN, YCTAHOBIEHHOM [N WCNOMb30BaHUs B  pearnbHbIX UCMblTaTeNbHbIX
npoueaypax (cmoTpu PucyHok A.4). OTO pacCTositHME HanpsiMyro BNUSIET Ha MOrPELUHOCTb
N3MEHeHUsa TemMnepaTypbl USMEPUTENIBHON CUCTEMBI.

B) MNMpukpennte gatumk TemnepaTtypbl K MOBEPXHOCTU 3aXKMMa, YTOObl UI3MEPUTb ero
N3MeHeHNe TemMnepaTypsbl.

r) NMomecTuTe TECTOBYKD CUCTEMY B KaMepy AN OKpyXawllen cpedbl (kopnyc c
perynMpyemon TemnepaTtypon) wunu B mobyio  gpyrylo cpegy C  U3MEHSeMOoMu
TemnepaTypow.

A) VICKyCCTBEHHO M3MeHuUTe TemnepaTypy U NpoBepPbTE BbIXOQHOW CUrHanN gartyuka
n Temnepatypy. CKOpOCTb M3MEHEHUs TemnepaTypbl AOSMKHA OblTb MeaneHHOW, YToObI
BCE& KOMMOHEHTblI TECTUPYEMOW CUCTEMbl MOIMW AOOCTUYb OAMHAKOBOW TemrnepaTypsbl.
HecKkonbko LUMKNOB WM3MEHEeHUs1 TemnepaTypbl AOSKHbl  ObiTb  BbIMOMAHEHbI, 4TOObI
onpegenutb  KO3(MUUMEHT pacwmpeHus agaTymka, HENMHEWHOCTb W BPEMEHHYIO

3a0EpPXKY.
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e) B HekoTopbix cnyyasx O6nok ycunuTens [OaTyMKOB TakKkKe MOXeT WMeTb
HEKOTOPYO NOrpeLlHOCTb U3MEHEHUst TemnepaTypbl. [1o3ToMy nonesHo NnpoBepuTb paboTy

ycunuternd, NnpuMeHnB Ty Xe npoueaypy NCNbITaHUN.

[}

1

4 3
O6o3HayeHue:
1 - uens;
2 — JaTyuKk;

3 — JaTyuK Temnepartypsl,
4 — KpenexHble 60NThbl;

L — paccTosiHMe mexay LeneBor NOBEPXHOCTLIO N KpeneXHbIMU 6onTamm

PucyHok A.4 — MeTog ucnblTaHMsl HA TEPMOCTONKOCTb JaTyMKa NIMHENHOrO rnepemMeLleHnsa
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MpunoxeHne B

(pekomeHayemoe)

FOCT ISO/TR 230-11-202

CyuwecTtByowme ISO n HauMoHanbHbIe CTaHAAPTbl HA U3MepUTENibHOe

o6opynoBaHue (2015)

Tabnuua B.1 - Cnncok 0OCHOBHbIX CTaHAAPTOB A1 CPEACTB U3MEPEHUN

Ne HanmeHoBaHne |ISO ANSI BS (UK) |DIN (DE) |JIS(JP) |NF(FR) |GB ISIRI (IR)
(Us) (China)
1 MeTannuyeckas 4372 B7516 T9056
LKana
2 LWraHreHuupkynb |ISO +862 B7507 XP T18311.1 |16761-1
13385-1: EN ISO E11-091 |6
2011 13385-1
3 HoHunyc ISO 1643 EN ISO|B7517 T1214.3
n3mepuTesb 13225-1: 13225-1
BbICOThI 2011
4 MwukpomeTp ISO 3611:|B89.1.13 863-1 B7502 E11-090 /|T1216 6442
2010 EN ISO 095/09
3611
5 CTpenoyHbii ISO 463: |B89.1.10 |907 +878 B7503 EN 1SO|T1219 9675
nHOnKaTop 2006 M EN ISO 463
463
6 PbluaxHbIi ISO 9493:|B89.1.10 |2795 2270 B7533 E11-053 |T8123 14526
uncpepbnat 2010 M EN ISO
9433
7 KanubposouHbii |1SO 3650: [B89.1.9 (4311 +861 B7506 EN ISO|T6093 2606
6ok 1996 EN ISO 3650
3650
8 OneKTpnyeckuii 1054 32876-1 |B7536 E11-062 |T10036
komnapartop
9 lNoBepxHOCTb ISO B89.3.7 817 876-1/-2 |B7513 E11-101 |(T7974 /|10137,1 /
nanThbI 8512-1: 7975 2
1990
ISO
8512-2:
1990
10 Mpsimas nuHenka B7514
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OkoHyaHue mabnuubi B.1

Ne HavmeHoBaHue |1SO ANSI BS (UK) |DIN (DE) [JIS(JP) |[NF(FR) |GB ISIRI (IR)
(Us) (China)
11 Mnowagb 939 B7526 /7
539
12 CraHpgapTHas 865 B7541
wkana
13 Lindposas B7450 T10030
LKana
14 YpoBeHb B7510
TOYHOCTU
15 ABTOKONIMMATOP B7538
16 lMNpoBepka B7545
CTEPXKHS
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MpunoxeHne C

(cnpaBo4HoE)

Ocobas npeaycMoOTpUTENbLHOCTb ANA ob6ecnevyeHnss CUCTEMbl U3MEepPUTENbHbIX

npunbopoB

XKecTKoCTb cucTeMbl NOAAEPXKKN AaTUUKA.

OnpefeneHve 3Ha4YeHUs 3aBUCUT OT M3MEPUTENBbHOIO YCUIUS W NoaAdepXaHus
XECTKOCTU cucTembl. [nuHa oT BepTUKanbHOW NUHUK (paccTosiHe a Ha pucyHke C.1)
AOMKHa BblTb Kak MOXHO MeHblue. MOMEHT MHepLMM OCHOBHOIO CTEPXHS OOIDKEH ObITb
Bonbwum (Hanpumep, 6onbLon AMamMeTpom) Taknum obpasom, YTobbl CBECTU K MUHUMYMY
n3rnb oNnOpPHOM CUCTEMBI.

Cnabass onopHasi cuctema Takke BpeauT BMOpaAUMOHHLIM XapakKTepUCTUKam
N3MepUTENbHON CUCTEMBbI.

CmoTpu Takke ISO 230-1: 2012, 6.3.

PacuyeT »ecTkoCcTm onopHouW cuctembl npuvBeaeH B ¢dopmyne (C.1) u B

COOTBETCTBUM pucyHok C.1.

(C.1)
roe B — 3HayeHue mn3rmba;

P — namepsatouwasa cuna;

L1 — paccTosiHMe Mexay CUnom n CTONKOW;

L, — paccTosiHne mexay pbl4arom n OCHOBAHUEM;

IS — MOMEHT MHepuuun nnowaan (cteHga);

la — MOMEHT Hepuun Nnowaan (nneya);

E — mogynb KOHra
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O603Ha4veHume:

B — 3Ha4eHune n3rnba;

P — nsmeputensHas cuna,;

L1 — paccTosiHue Mexay CUrnom n CTOMKOW;

L, — paccTosiHne mexay pbl4arom n OCHOBaHUEM;
IS — MOMEHT MHepuumn nnowaan (CTeHa);

la — MOMEHT uHepumn Nnowaan (nneya);

E - mogynb KOHra;

@D - anameTp CTOWKY;

@d - gnameTp pblyara

PucyHok C.1 - JKeCTKOCTb pacyeT OnopHOW CUCTEMBI
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MpunoxeHune D
(pekomeHayemoe)

CnpaBo4Has Tabnuua hakTopoB NOrpeLwHocTn

M pnMmedaHune — «y» B T36n|/|u,ax ¢ D.1 no D.5 o3HayaeT, 4To 3TOT 3NEMEHT BO MHOMMX

cnydasax ABnAeTCcA BaXXHbIM CbaKTOpOM, BIMNAKOLWLNM Ha NOrpeHoOCTb M3MepeHI/Il7I.
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MpeaucnoBue

Llenn, OCHOBHble NPUHUMMLI M OCHOBHOM MOPSiAOK npoBeaeHust paboT no
MEXrocyaapCTBEHHOW  cTaHgapTmsauum  yctaHoeBnenol B [OCT  1.0-2015
«MexrocygapctBeHHas cucteMma crtaHgaptmsauuun. OcHoBHble nonoxeHunsa» n FOCT
1.2-2015 «MexrocynapcTBeHHas cuctema cTaHgapTusauum. CtaHpgapThl
MEXroCyJapCTBEHHble, MpaBuna W  peKkoOMeHZauunm Mo  MEeXrocyaapCTBEHHOM

cTaHgapTusauun. Mpasuna paspaboTku, NPUHATUS, OOGHOBEHNS U OTMEHbI»

CBepeHus o ctaHaapTe

1 NoAaroToBJIEH depeparnbHbIM rocyfapCTBEHHbIM YHUTapPHbLIM
npegnpusatvem «CTAHOAPTUHOOPM», [ly6nnMyHbIM  akUMOHEPHbIM OBLEeCTBOM
«JKCMepUMEHTarnbHbIN  Hay4YHO-UCCNeoBaTENbCKUA  UHCTUTYT — MeTansfopexyLunx
ctaHkoB» ([TAO «OHUMC») Ha ocHOBe pycckouM Bepcuu CcTaHgapTa, YKasaHHOro B
NyHKTE 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErySIMPOBaHUIO U
MEeTpOosiormm

3 TPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHAapTM3auuun, MeTposiornun

n cepTumkaummn (MPOTOKON OT Ne )
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3a NMPUHATUE nporosfiocoBasu:

Koa ctpaHsbl
KpaTkoe HaumeHoBaHue CokpalyeHHoe HanmeHoBaHue
no MK (ISO
ctpanbl no MK (ISO 3166) HaLUMOHanbHOro opraHa no
3166) 004—
004-97 cTaHgapTusaumm
97
AsepbangxaH AZ AsctaHpapT
ApmeHuns AM MwuHakoHoMUKN Pecnybnnkmn ApmeHns
Benapycb BY FoccTangapt Pecnybnukn Benapycb
py3uns GE pyscTaHgapT
KasaxcTtaH KZ "occtaHgapT Pecnybnukn KasaxctaH
Kuprmnsus KG KblpreiactaHgapT
MonpgoBa MD NHCTUTYT cTangaptmsauun Mongossl
Poccus RU Pocctangapt
TapXuknucrtaH TJ TampkukctaHaapT
TypKkMeHucTaH ™ Mnasroccnyxba « TypkMeHCcTaHaapTnapbI»
Y3bekncraH uz Y3ctaHgapT
YkpauHa UA MuHaKOHOMPa3BUTUSA YKpauHbI

4 Tpukaszom defepanbHOro areHTCTBa MO TEXHUYECKOMY perynmpoBaHuilo n
MeTposiornm ot Ne MexrocyaapctBeHHbl ctaHgapT FTOCT ISO
230-11:2018 BBefeH B OeNCTBME B KadecTBe HauuoHanbHOro craHgapta Poccuinckon
depepauunm ¢ 201 .

5 Hacrtoawmn crtaHgapT wuaeHTuYeH MexayHapogHomy I1SO  230-11:2018
«HopMbl ¥ npaBuna uCNbITAHUW  MeTannopexywmx craHkoB. Yactb  11.
N3mepuTtenbHble npubopbl 4515 NPOBEPKM rEOMETPUYECKON TOYHOCTU MEeTanNopexyLmnx
ctaHkoB» («Test code for machine tools—Part 11: Instruments de mesure compatibles
avec les essais de géométrie des machines-outilsy).

MexayHapoaHbli  cTaHgapT pa3pabotaH TexHUMYecKMM  KOMUTETOM MO
ctaHgapTtusauum ISO/TC 39 «CtaHkmy, lMNMogkomutetom SC 2 «YCnoBus UCMbITaHUN

MeTarnnopexXxywmx CTaHKOB»

6 BBE[EH BIMEPBbIE
UHppopmayusi 06 u3MeHeHusiX K Hacmosiuemy cmaHoapmy ny6rnukyemcsi 6

eXXe200HOM UHOPMaUUOHHOM yKazamerne «HayuoHarnbHble cmaHdapmel», a mekcm
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UBMEHeHUU U Mornpasok — 8 EeXEeMeCaYHOM UHGOpMayUuOHHOM yKa3zamersie
«HauuoHanbHble cmaHOapmbi». B cnydae nepecmompa (3aMeHbl) Uniu OMMEHbI
Hacmosiweao cmaHdapma coomeemcmeyruee yesedomneHue 6ydem ornybriukoeaHo 8
€XXeMeCsa4YHOM  UHQOPMaUUOHHOM  yKazamene «HayuoHanbHble cmaHdapmably.
Coomeemcmeyrowas UHghopmayus, yeedoMreHUe U meKcmel pa3mMewaromces makxe 8
UHOopMayuoHHOU cucmeme obwe20 r10/1b308aHUsI — Ha oguyuabHOM caltme
®edepanibHO20 azeHmMcmea Mo MEeXHUYECKOMY peayriupoeaHuto U Memposio2uu 8

cemu MlHmepHem (www.gost.ru)
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