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Henr padorbl: HAYYNUTH KIACCH(UIMPOBATH pa3IUIHBIC
cpencraa W3MEepeHuH, MIPUMEHSIEMBIE B TEXHOJIOTUU
MaIllUHOCTPOCHHUSI, HAYYUTh BBIOUPATH CPEJCTBA U3MEPEHUS IO MX
METPOJIOTUYECKUM XapaKTECPUCTUKAM.

IIK-18CnocoGHOCTE y4acTBOBaTh B pa3paboTKe NPOrpaMM M METOJUK
KOHTPOJII ¥ WCHBITAHUS MAIIMHOCTPOWTEIBHBIX H3JEJUH, CpPEACTB
TEXHOJIOTHYECKOTO  OCHAINEHMS, JUArHOCTUKH, aBTOMATH3ALUH U
yIpaBJCHUs, OCYLIECTBISITh ~ METPOJIOTMYECKYI0  IOBEPKY  CpEJCTB
N3MEPEHNSI OCHOBHBIX ITOKa3aTeNied KauecTBa BBITYCKAGMOW MPOMYKIUH, B
OLICHKE e¢ Opaka M aHaluM3e IPUYNH €r0 BO3HUKHOBEHHMS, DPa3padOTKe
MEPOIPHUSATHH 10 €ro MPEAYNPEKACHHIO U YCTPAHCHUIO;
IIK-19CnocoGHOCT, OCBauBaTh M HPUMEHATH COBPEMEHHBIE METOBI
OpraHM3allid W YIPaBJICHHUS MAIIMHOCTPOUTEIBHBIMH IIPOU3BOJCTBAMH,
BBINOJHATH pabOTHI MO JOBOAKE W OCBOCHHIO TEXHOJIOTHUECKHUX MPOIIECCOB,
CPEACTB M CHUCTEM TEXHOJOTMYECKOIO OCHAILICHUS, aBTOMaTH3allMy,
YIpaBieHUs,, KOHTPOJIS, ANarHOCTHKH B XOJ€ IOATOTOBKH IPOW3BOJCTBA
HOBOW TPOAYKIHMH, OIEHKE WX WHHOBAIlMOHHOTO IIOTCHIMAa, II0
OIIPEJICTICHUIO COOTBETCTBUS BBITYCKAEMOW TNPOAYKIMH TpeOOBaHUSIM
periaMeHTHPYIOIeH [OKyMEHTAllH, 110 CTaHJapTH3alH, YHH(UKALUU
TEXHOJIOTMYECKUX IPOLECCOB, CPEIACTB W CHCTEM TEXHOJOIMYECKOTro
OCHAII[EHUS], AMArHOCTHKH, aBTOMATH3allMd W YIPABJICHUS BBIYyCKAeMO
MPOAYKIIUEH.

1. Teopernueckasi 4acTh

CpenctBo  wm3mepenmii  (CHMI) —  TeXHHYECKOE  CPEACTBO
NpeAHa3HAYeHHOE JJi1 HW3MEpPEHUM, HMEIOIIee HOPMHUPOBAHHBIC
METPOJIOTHYECKUE XapaKTEPUCTHKHU, BOCIPOU3BOASIIEE U  (WIIH)
xpansiee eaunuiy @B, pazmep KOTOpoil MPUHUMAIOT HEU3MEHHBIM
B TEUEHHUE M3BECTHOTO WHTEPBAIA BPEMEHH.

CpencrBa U3MEPUTEIIBHON TEXHUKHA — 0000IIatoIIIee MOHSTHE,
OXBaTBIBAOIIEE TEXHUYECKUE Cpe/CTBa, CIIELUATILHO
npeHa3HaueHHble Uil m3MmepeHuit. K cpeactBam u3MepuTeNnbHOU
TEXHUKH OTHOCSITCS CPEICTBA HW3MEPEHHH W WX COBOKYITHOCTH



(M3MepuTeNnbHbIE CHUCTEMBE, M3MEpHUTEThHBIE YCTaHOBKH),
M3MEepHUTENbHBIC IPUHAIIISKHOCTH, U3MEPHUTEIbHBIE YCTPOICTBA.

1.1. Buabl cpeacTB usmepeHuii

K cpeactBam wu3MepeHHU OTHOCSATCS: MeEpbl, M3MEpPUTEIbHbIC
npeoOpa3oBaTeny, H3MEpUTENbHBIE TPUOOPBI, HW3MEpPUTEIIbHEIC
YCTAHOBKH M CUCTEMBI, H3MEPHUTEIbHbIEC TPUHAIC)KHOCTH.

Mepo#i Ha3bIBalOT CPEACTBO HM3MEPEHHUs, NMpeJaHa3HauYeHHOEe s
BOCTIPOM3BEICHUST (DU3NYECKUX BEIMYMH 3aJaHHOro pasmepa. K
JaHHOMY BUAY CPEACTB H3MCpeHHI>'I OTHOCATCA TUPH, KOHIIECBBIC MEPLI
JUIMHBI #W T.I. Ha mpakThke WCHONB3YIOT OJHO3HAYHBIE W
MHOTO3HaYHbIE MEpBI, a Takke Ha0Oppl W MarasuHbl Mep.
OIIHO?;Ha‘IHBIC MCpPbI BOCHPOU3BOAAT BCJIWYMHBI TOJBKO OJHOTO
pasMepa (rupsi). MHOTO3HaYHBIE MEPHI BOCIIPOU3BOISAT HECKOIBKO
pasMepoB (Qu3mUeckoil BenmmuuHBL. Hampumep, MUIITUMETpOBas
JIMHENKa HacT BO3MOXHOCTL BbBIpa3uTh UIMHY MOpPCIMETa B
CaHTUMETpAx U B MUJIJIUMETpPaAX.

HaGopsl u wMarasuHbl TPEACTaBISIOT CO0OW OOBEMUHEHHE
(CO‘IeTaHI/Ie) OAHO3HAYHBIX WJIM MHOTI'O3HAYHBIX MCp MJIA MOJTYyYCHUA
BO3MOKHOCTHU BOCIIPOU3BECACHHSA HEKOTOPBLIX MPOMEKYTOUYHBLIX WA
CYMMAapHBIX 3HAYE€HUH BEITMYNHBI.

HaGop mep mpencrarisier co00il KOMILIEKT OHOPOIHBIX MEp
pas3Horo pasmepa, 4To AacT BOSMOXKXHOCTb NPUMCHATH UX B HYXXHBIX
couetanusx. Harpumep, Habop 1abOPaTOPHBIX THUPb.

Marasusa Mep — codeTaHusi Mep, 00beTMHEHHBIX KOHCTPYKTUBHO
B OJHO MeXaHW4YecKoe IIeJioe, B KOTOPOM TNpeayCMOTpeHa
BO3MOXHOCTb MOCPEACTBOM PYYHBIX MWJIWM aBTOMAaTHU3WPOBAHHBIX
MepeKIIouaTesNel, CBSI3aHHBIX C OTCYETHBIM YCTPOHCTBOM, COSIUHSTD
COCTaBIISIIOIIME Mara3uH Mepbl B HY)XHOM coudeTanud. [lo Ttakomy
MNPUHUUIY YCTPOEHbI Mara3uHbl AEKTPUUECKUX COMPOTUBIICHUM.

K onHO3HauHBIM MepaM OTHOCAT CTaHAApTHBIE OOpasLbl H
CTaHIAapPTHBIC BEILECTBA.

CrannmapTHbIii 0Opa3en — 3TO JIOKHBIM 00pa3zoM odopmIiteHHas
mpoba BEIIIECTBA (matepuana), KoTOpast TTOABEPTaETCS
METPOJIOTHYECKOH ~ aTTeCTaldd €  LENbl0  YCTaHOBIICHHS
KOJIMYECTBEHHOTO 3HAYCHHS OIPEICICHHON XapaKTePUCTHKH. JTa
XapaKTEepPUCTUKA (MITH CBOICTBO) SIBISETCS BEITHMYNHON C M3BECTHBIM
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3HaYeHHEeM NPH YCTAaHOBIEHHBIX YCIOBHUSAX BHemHEH cpeapl. K
MOAOOHBIM 00pasaM OTHOCSATCS, HallpuMep, HaOOPHI MUHEPATIOB C
KOHKPETHBIMH ~3HAueHWsSAMH TBepAocTH (mkaga Mooca) s
OTIpeIeNICHHs ATOTO MapaMeTpa y pa3IudHbIX MUHEPAJIOB.

CraHmapTHBIM 00pa3IioM SIBISIETCS oOpa3ell YHUCTOrO ITMHKA,
KOTOPBIN CITYXKUT AJIs1 BOCTIpon3Beaerus Temreparypsl 419,527 °C o
MeXIyHapoaHol TeMneparypHoii mkane MTLI-90.

[Ipu noxp30BaHMK MepamH CIeAyeT YYUTHIBATh HOMHHAJIHHOE U
NEeHCTBUTENHHOE 3HAUSHUS MEp, a TAKXKE IMOTPEIIHOCTh MEpPhl U ee
pa3pan. HomuHanbHBIM Ha3bIBalOT 3HAUYEHUE MEPHI, YKa3aHHOE Ha
HEM.

JeiicTBuTeNnbHOE 3HA4YEHWE MEpHI MOIDKHO OBITh YKa3aHO B
CHCIHAILHOM CBHJCTENBCTBE KaK pe3ylbTaT BBICOKOTOYHOTO
H3MEPEHUs C MCTIONL30BaHUEM OQHUIUANTEHOTO ITANOHA.

Pa3HOCTh MEXy HOMUHAIFHBIM U JIEHCTBUTEIHHBIM 3HAYCHUSIMU
HA3BIBAETCSI HOZPEUHOCbIO Mepbl. BenmanHa, IPOTHBOTIONIOXKHAS 10
3HaKy MOTPEUIHOCTH, MPEACTaBIsIeT CO00 MOMPaBKy K YKa3aHHOMY
Ha Mepe HOMHHAIBbHOMY 3HadeHWI0. [lockoibKy mpu arrecraruu
(TIoBepKe) TakkKe MOTYT OBITh MIOTPEITHOCTH, MEPHI TIOJPA3ICISIIOT Ha
paspsabl (1-ro, 2-ro U T.A. pa3psioB) W HA3BIBAIOT pA3PAOHBIMU
amanonamu (00pa3loOBBIE W3MEPUTEIbHBIE CPEJICTBA), KOTOpHIE
WCTIONB3YIOT ISl TIOBEPKHM W3MEPHUTEIbHBIX CpencTB. Bemmumna
MOTPEIIHOCTH MEPBI CIY)KUT OCHOBOW JUIsS pa3/ieliecHus Mep Ha
KJIACChl, YTO OOBIYHO NMPUMEHHMO K MepaM, yMOTpeOIsieMbIM JUIs
TEXHUYECKUX U3MEPEHUH.

WzmepuTensHBIN npeodpa3oBaTelb — 3TO CPEICTBO U3MEPEHHUH,
KOTOpOE CIYXKUT Uil TPeoOpa3oBaHUsl CHTHAA W3MEPUTEIHHOM
nHpopMaruu B GopMy, yooOHyI0 15 00paOOTKH WM XpaHEHHs, a
TaKXKe IepeJadyd B MOKa3bIBalollee YCTpoicTBO. M3MepuTenbHbIe
mpeoOpazoBaTenn JUOO BXOOAT B KOHCTPYKTHBHYIO CXEMY
W3MEPUTENFHOTO MPHOOpPa, TNO0 MPUMEHSFOTCS COBMECTHO C HUM, HO
curHan mpeoOpas3oBaTensi HE TMOAJNACTCS HENOCPEICTBEHHOMY
BocnpuATUio HabmronateneMm. Hampumep, mpeoOpa3oBaTesib MOKET
OBITh HEOOXOIUM JIJISI TIepeiaur HHQOPMAIIUH B TAMSITh KOMITBIOTEpa,
Ul yCWIIEHUs HampsokeHuss W T.4. [IpeoOpasyemyro BelU4uHY
Ha3bIBAIOT BXOJHOW, a pe3yibTaT NpeoOpa3oBaHHs — BBIXOIHOM
BenmnuuHOW.  OCHOBHOW  METPOJIOTHYECKOH  XapaKTEePUCTHKOMN
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HN3MEPUTENFHOTO MPeoOpa3oBaTeNsl CUUTACTCS COOTHOLICHUE MEXIY
BXOJHOM ¥ BBIXOJHOW BETWYWHAMH, Ha3blBaeMoe (yHKIHeEH
npeoOpa3oBaHHUA.

ITpeobpa3oBarenu MOJPa3IEIAIOTCS Ha MIepBUYHBIC
(HemoCpeaCTBEHHO BOCHPUHHUMAIOLINE H3MEPSEMYI0 BEIMUYUHY),
NepeaarolIye, Ha BbIXOAE KOTOPBIX BEJIMYKMHA NpHoOpeTaeT Gopmy,
yIOOHYIO Ul perucTpallid WM Tepelayd Ha pacCTOSHUE;
[IPOMEKYTOUYHbIE, PA0OTAIOIME B COUETAHUU C IIEPBUYHBIMU U HE
BIIMSIOLIME HA U3MEHEHKE poJa (pru3ndecKkoil BEeTUYHHEL.

WzmepuTensHbie TPUOOPHI — 3TO CPEACTBA H3MEPEHUH, KOTOPHIC
MO3BOJIAIOT TOJIy4aTh H3MEPHUTEIbHYIO HH(OpManuio B ¢dopMe,
YIOOHOW IS  BOCIPHSATHA  TOJNb30BaTeleM.  Pasmmyarorcs
H3MepUTENbHBIE TPUOOPHI MPSIMOTO JCHCTBUS U IPUOOPHI CPAaBHEHUSI.

[Mpubopsl  mpsIMOTO ~ NIEWCTBUSL  OTOOpAKAIOT — HM3MEPSIEMYIO
BEIMYMHY  Ha  TIOKa3blBAalOLIEM  YCTPOMCTBE,  HMEIOLIEM
COOTBETCTBYIOIYIO TPaIyWpOBKY B €IUHHMLAX O3TOH BEJINYMHBL
WzmeHeHuns poaa GU3NUECKON BETMYMHBI TIPH 3TOM HE MPOUCXOIMT.
K mpubopam mpsiMoro aeicTBUSI OTHOCST, HAIpUMEp, aMIIEPMETPBI,
BOJIETMETPBI, TEPMOMETPHI U T.II.

[MpuGopbl  cpaBHeHHWsS TpeAHA3HAYAIOTCS JJIsi  CpPaBHEHUS
U3MEPACMBIX BCJIMYWH C BEJIMYMHAMU, 3HAYCHUA KOTOPBHIX U3BECTHEI.
Taxue npuOOpPsI MUPOKO UCHOIB3YIOTCS B HAYYHBIX LEJIIX, & TAKXKE U
Ha TPaKTUKE 4 HU3SMCPCHUA TaKUX BCJIWYUH, KaK APKOCTH
HUCTOYHHKOB U3TYUYCHUA, JABJIICHUC C)KATOI'0 BO3aAyXa U Jp.

W3mepuTenbHble YCTAHOBKM M CHCTEMBI — 3TO COBOKYITHOCTb
CpPEACTB M3MEpPEHUH, OOBEOUHEHHBIX 10 (QYHKIHOHAIHLHOMY
IIPU3HAKY CO BCIIOMOTATEJIbHBIMU YCTPOMCTBaMH, IJII H3MEPEHUS
OJTHOW HITM HECKOJBbKUX (PM3MUECKHX BEIUYMH OOBEKTa W3MEPEHH.
OOBIYHO TaKHE CHCTEMbl aBTOMATU3UPOBAHBI U 00ECIIEUYUBAIOT BBOJ
nH(pOpMalMl B CHCTEMY, AaBTOMAaTH3aIlMI0 C€aMoOro Ipolecca
M3MEpPEHHs], 00pabOTKy W OTOOPAKEHHE PE3YIHTATOB U3MEPECHHIA JJIS
BOCIIPHATHSI HMX II0Jb30BaTesieM. Takue YCTaHOBKU (CHCTEMBI)
UCTHONB3YIOT M Ui KOHTPOJsS (HampuMep, MPOU3BOJACTBEHHBIX
MPOIIECCOB), YTO OCOOCHHO aKTyaJbHO JIJISI METOJIa CTATHCTUYECKOTO
KOHTPOJIS, a Takke npuHimna TQM B yrpaBiIeHUN KaueCTBOM.

W3meputenpHple MPUHAUIEKHOCTH — 3TO BCIIOMOTATENIbHBIE
cpeacTBa u3MepeHuil BenuuuH. OHM HEOOXOIUMBI JUI BBIYMCIICHUS
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MONIPAaBOK K pE3ysibTaTaM H3MEpPEeHUH, eciIu TpeOyeTcs BBICOKas
cTereHb  TouHocTH. Hampumep, TtepMomerp MoOeT  OBITh
BCIIOMOTATENbHBIM ~ CPEACTBOM, €CIM  MOKa3aHUs  mpubopa
JOCTOBEPHBI TPH CTPOrO PErJIAMEHTUPOBAHHBIA TEMIIEPATypeE;
NCUXPOMETP — €CIM CTPOr0  OrOBapuBAacTCi  BIAXKHOCTD
OKpY’Karollel cpeipl.

Crenyer yduTBIBaTH, 4YTO W3MEPUTENbHBIE PHHAAJICKHOCTH
BHOCAT OIPEAEICHHBIE IOTPEIIHOCTH B Pe3yJbTaT H3MEPEHHil,
CBSI3aHHBIE C IIOTPELIHOCTHIO CAMOT'0 BCIIOMOTaTeIbHOIO CPECTBA.

[To MeTponornyeckoMy Ha3HAUEHHUIO CPEACTBA M3MEPEHUH AETAT
Ha JIBa BUJIa — paboyvne cpeiCTBA U3MEPEHHH U STAIOHBI.

Paboune cpenctBa u3MepeHHH NPUMEHSIOT UL ONpPEICIICHUS
rapaMeTpoB (XapaKkTepuCTHK) TEXHUYECKUX YCTPOMCTB,
TEXHOJIOTMYECKUX MPOIECCOB, OKpYXKaroliel cpeasl u ap. Pabouue
CpeacTBa  MOTYT  OBITh  JAaOOpaTOpHBIMA (1T~ HAYYHBIX
WICCIIETIOBAHNN ), TPOU3BOICTBEHHBIMU (I O0eCTIeYeHUS 1 KOHTPOIIS
3aJaHHbIX XapaKTCPHUCTHUK TCXHOJOTHYCCKUX HpOHCCCOB), IIOJICBBIMH
(111 caMosIeToB, aBTOMOOMIIEH, CYAOB U T.11.). Kakaplil 3 3TUX BUIOB
pabouux CpeacTB OTIMYAETCS OCOOBIMHM TOKa3zaTelsiMH. Tak,
nabopaTopHbIe CpeAcTBA U3MEPEHHUI — caMble TOYHBIE U UyBCTBU-
TeNbHbIE, a WX T[OKa3aHUS  XapaKTepU3YIOTCS  BBICOKOH
cTaOMIBHOCTBIO. [Ipon3BOACTBEHHBIE 00/1aJal0T YCTOMYMBOCTBIO K
BO3/ICUCTBHUAM PA3TUYHBIX (PAKTOPOB MPOU3BOJICTBEHHOIO MPOIIEeCcca:
TEMIICPATYPHI, BJIAXKHOCTH, BI/I6paHI/II/I U T.II., YTO MOXXET CKa3aThCs Ha
JOCTOBEPHOCTH M TOYHOCTH TIOKa3zaHMi 1npubopoB. IloneBeie
paboTaroT B YCIOBHSAX, IIOCTOSHHO U3MEHSIOIINXCS B IIMPOKHX Mpe-
JieJIaX BHEIIHUX BO3IEUCTBUH.

Oco0BIM CPENCTBOM M3MEPEHUH SBISIETCA STAJIOH.

1.2. Jtanonsl, uX KIaccupuKaIus U BUABI

OTalloH — 3TO BBICOKOTOYHAS Mepa, INpeJHA3HAuYCHHAs JUIs
BOCTIPOM3BEACHUSI M XPAaHEHUS EIWHHUIBI BEJIMYUHBI C LENbIO
nepeaayn ee pasMepa JpyruM cpejactsaMm uiaMepeHui. Ot 3tanoHa
eIMHNIA BETMYUHBI TIEPEAaeTCs pa3psAAHBIM TATOHAM, a OT HUX —
pabouuM cpeacTBaM U3MEPEHUH.



OtanoHbl KiIacCU(UIMPYIOT Ha IEPBUYHBIC, BTOPUYHBIC W
paboumne.

[lepBUUHBIHA 3TalOH — 3TO ATAJIOH, BOCIIPOU3BOSAIINN €AUHUILY
(¢u3nUecKoil BENWYHMHBI C HAaWBBICIICH TOYHOCTHIO, BO3MOXKHOW B
JaHHOW 00JacTH W3MEpEeHW Ha COBPEMEHHOM YpPOBHE HAYYHO-
TEXHUYCCKUX JOCTIKEHUH. IIepBUYHBIA OTalOH MOXET OBITh
HaIMOHAJBHBIM (TOCYIapPCTBEHHBIM) H MEKIYHAPOTHBIM.

HanuonanbHbIi 3TanoH yTBEpXKIAeTcd B KadeCTBE HCXOIHOTO
CpeAcTBa M3MEPEHUS Ul CTPaHbl HALMOHAJIBHBIM OPraHOM IO
Metponoruu. B Poccun HarrioHanbHble (Tocy1apcTBEHHBIE) 3TaJIOHBI
yrBepxkaaer I'occtannapr PO.

MexayHapogHble  3TalOHBl  XPAaHUT M MOAJCPKUBACT
MexnynaponHoe 6topo mep u BecoB (MbMB). Baxneiias 3anaua
JesrenbHocTd MBMB cOCTOUT B CHCTEMAaTHUECKUX MEKTyHAPOIHBIX
CIIMYEHUSIX HaIMOHAJIBHBIX 3TaJOHOB KpYITHEHIITHNX
METPOJIOTHUYECKHX JT1a00paTOPHi pa3HBIX CTPaH C MEKAYHAPOIHBIMU
STAJIOHAMH, a TaKXKE€ M MEKIY CO00H, 4TO HEOOXOAMMO IS
o0ecriedeHus1 AOCTOBEPHOCTH; TOYHOCTH M €IMHCTBA U3MEPEHUH KaK
OJHOTO H3 YCJIOBHH MEXIYHapOIHBIX 3KOHOMHYECKUX CBS3EH.
CnudeHuIo MoAJIeXKaT KaK 3TaIOHBI OCHOBHBIX BeTTMYHH cuctemsl CU,
TaKk ¥ TPOU3BOJHBIX. YCTAHOBJIEHBI ONpECIEHHBIE MEPHO/IBI
cimuenusi. Hanpumep, 3TaloHBl MeTpa M KHJIOIpaMMa CIHYaroT
KaXKzple 25 JeT, a AIEKTPUYECKUE U CBETOBBIE ATAJIOHBI — OJIUH pa3 B
3 rona.

[lepBruHOMY 3TaqOHy CONOMYMHEHBI BTOPUYHBIE M pabouue
(paspsimHble) 3TanoHel. Pa3mep BOCIpPOM3BOAMMON — €IUHMIIBI
BTOPUYHBIM 3TAJOHOM CIUYAETCS C TOCYAApCTBEHHBIM 3TaJOHOM.
Bropuunsie sTanoHsl (MX HWHOTIA HA3BIBAIOT '"STANIOHBI-KOMHN")
MOTYT  yTBepxkaarecsi nubo  loccranmaptom  P®,  mmbo
TOCYIapCTBEHHBIMH HAyYHBIMH METPOJIOTHYECKUMHU IIEHTPAMH, UTO
CBSI3aHO C OCOOEHHOCTSMH WX HCIIONB30BaHUA. Paboune 3TanoHbI
BOCIPUHUMAIOT pa3Mep €AUHUILBI OT BTOPUYHBIX ITAIOHOB U B CBOIO
oyepesb CIIy)XaT JUIs Tepeaaydl pa3Mepa MEHee TOUHOMY pabouemy
sTaioHy (WM 3TajoHy OoJiee HH3KOrO paspsma) U paboumm
CpEICTBaM M3MEpPEHUI.

CambpIMU TIEpBBIMH OQUIMATBHO YTBEPKICHHBIMU 3TaJOHAMHU
ObUIM TPOTOTHIBI METpa M KWIOIpaMMa, W3TOTOBJICHHBIE BO
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Opaanum, kKoTtopble B 1799 r. ObuM TiepenaHbl Ha XpaHCHHE B
HarmonansHbIi apxuB @paHIuH, TOITOMY WX CTaJIA Ha3bIBaTh '"'METp
ApxuBa" u "kuiorpamm Apxusa'. C 1872 r. kumorpamm cran
OTpeseNAThCS KaKk paBHBIM Macce "kunorpamma Apxusa'. Kaxasiit
STaJOH OCHOBHOW WM MPOU3BOAHOW €OUHULBI MexAayHapoIHOI
cucrembl CH nMeeT CBOXO MHTEPECHYIO UCTOPUIO U CBA3aH C TOHKMMU
Hay4YHBIMU UCCIIEAOBAaHUAMH U SKCIIEPUMEHTaMH.

Hampumep, mpunsateii B 1791 r. HamumoHansHBIM coOpaHHEeM
@paHUMK 3TaJIOH METPa, PABHBIA OJHOW NECATUMUIUIMOHHON YacTu
YeTBepTH JyTd MapIKCKoro mepuavaHa, B 1837 r. mpumiock
nepecMoTpeTh. dOpaHIly3ckue ydueHble YCTaHOBMIIHM, YTO B YETBEPTH
Mepuauana coaepxurcs He 10 miuH., a 10 miH. 856 MeTpos. K Tomy
K€ U3BECTHO, YTO MPOUCXOJAT, XOTS U HE3HAUUTENbHbIE, HO BCE K€
MOCTOSIHHBIE M3MEeHeHUsI GopMbl U pasMepa 3emin. B 3Toil cBszm
yuenele llerepOyprckoit akamemnn Hayk B 1872 T. mpemioxuin
CO3l1aTh MEXIYHApOJHYI0 KOMHCCHIO AJisl PELIeHHs BOIpoca O
1es1ecoo0pa3HOCTH BHECECHHSI MI3MEHEHHI B 3TalloH MeTpa. Komuccus
pemiwia He Cco3JaBaTh HOBBIM STAJIOH, a NPUHSITH B KadecTBe
HCXOIHOM eAVHUIBI JUIMHBL "MeTp ApxuBa', XpaHsIIMicsS BO
®paniuu. B 1875 r. Obuta npunsTa MexayHapoHas METpUUECKast
KOHBEHIUS, KOTOpYIO moamnucana u Poccusi. DTOT rox MeTposorH
CUUTAIOT BTOPBIM POXIECHHEM METpa KaKk OCHOBHOM MEeXTyHapOIHON
€AVHHULIBI UTHHBI.

Vixke B XX B. (1967 r.) Ob111 0myOIMKOBaHBI HCCIIEAOBaHUS Ooliee
TOYHOTO M3MEpPEHHs MapIKCKOI0 MEpHAHaHa, KOTOpBIE MOKa3ald,
YTO 4eTBepTh MepuanaHa paBHa 10 muH. 1954,4 merpa. Taxum
obpazom, "Merp ApxuBa" Bcero Ha 0,2 MM KOpoUde MEPUIAOHATHHOTO
MeTpa.

B 1889 r. Obu1 m3rotoBieH 31 3K3eMIULIp 3TajoHa MeTpa U3
IJIaTUHO-UpHUaueBoro cruiaBa. Okaszanoch, 4To 3TajgoH Ne 6 mpwm
temreparype 0°C TOYHO COOTBETCTBYeT JUIMHE "MeTpa ApxuBa", u
MMEHHO 3TOT 3K3eMIUIIp 3TajoHa mHo pemeHuto | I'eHepanbHON
KOHpepeHIMH 10 MepaM M BecaM ObUl  yTBEpKAEH Kak
MEXIYHApOJHBIH 3TaJOH METpa, KOTOpbhI xpaHutcs B r. CeBpe
(®panumst). Octanbable 30 3TamoHOB OBUTM IEpeAaHbl Pa3HBIM
rocynapctBaM. Poccust nomyunna Ne 28 u Ne 11, nprudem B kauecTBe
rOCYIapCTBEHHOT'O OBLT IPHHST dTaioH Ne 28,
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[lorpemHocTs NIATHHO-UPUAMEBBIX 3TAJIOHOB METpPA, paBHAs
+1,1.110" M yxe B mHauane XX B. OLECHMBAIACh Kak
HeynosierBoputenbHas, u B 1960 r. XI ['enepanbnas koH(epeHIHS
[0 MepaM M BecaM BbIpaboTaja Ipyroe OmpelesieHHe MeTpa — B
JUITMHAX CBETOBBIX BOJIH, YTO OCHOBAHO Ha MOCTOSIHCTBE JIJTMHBI BOJIHBI
CIEKTPaAJIbHBIX JIMHUN U3ITy4EHHSI aTOMOB. DTO OCHOBA KPUIITOHOBOTO
9TajoHa MeTpa. [lorpemHocTs KpPUNTOHOBOI'O 3TajJOHA HAMHOTO
MEHBIIIE, YEM TUTATUHO-MPHANEBOTO, U paBHa 5-107.

OpHako B KOCMHMYECKMI BEK M 3Ta TOYHOCTh OKa3allach
HEJIOCTaTOYHOM, a HOBEHIIINE TOCTIKEHMSI HAyKH MO3BOTIIH B 1983
r, Ha XVII I'enepanpHOi KOH(pEPEHIINN MEP U BECOB IIPUHATH HOBOE
olpefesieHue MeTpa Kak JIMHBI IIyTH, HPOXOJUMOTO CBETOM 32
1/299792458 nonu cexkyHIel B ycioBusx Bakyyma. Crenyer
OTMETHTB, YTO Ha JTOW k€ KOH(EpeHIHH ObUI0 OOBSIBICHO TOYHO
OIIpeaeIIIEMOE COBPEMEHHON HAYKOW 3HaU€HHE CKOPOCTH CBETA.

He wmenee wuHTepecHa wuCTOpUsA 3TajJOHA EIUHUIBI MAaCCHL.
"Kunorpamm ApxuBa", KOTOPBIH ObLI MPHUHAT 32 3TAJIOH MAacChl B
1872 r., mpencrapinseT coOOH TUIATHHOBYIO MAJIHMHIPHUECKYIO THPIO,
BBICOTA M JHaMeTp KoTopoil paBHbl 1o 39 wmm. [IporoTumns
(BTOpHUHBIE OTaNOHBI) U1 MPAKTHYECKOTO TPUMEHEHHUs ObuIn
ceNaHbl W3 IUIATHHO-MPUAMEBOIO CIUIaBa. 3a MEXIyHApOAHBIN
MPOTOTHII KMJIOrpaMMa ObLila MPHUHATA TIATHHO-UPUAKEBAs TUPSL, 110
TOYHOCTHM B HaumOOJIbIIEH CTENEeHH COOTBETCTBYIOIIAs Macce
"kunmorpamma Apxusa'.

[To pemenuro | ['enepanbHOI KOH(pEpPEHIMHE IO MepaM U Becam
Poccum w3 42 »5K3eMIUIAPOB MPOTOTHIIOB KHIJIOTPaMMa  ObUIH
nmepenansl Ne 12 w No 26, mpuuem Nel2 yTBepikIeH B KadecTBe
roCyIapCTBEHHOr0 3TanoHa Maccel. [Iporotun Ne 26 ncnons3oBancs
KaK BTOPUYHBINA 3TAJIOH.

HanmonanpHBIH (TOCYAapCTBEHHBIN) ATAJIOH MAcChl XpaHUTCS B
HITO "BHUWUM wmm. O.1. Menneneena" (r. Cankt-Ilerepbypr) Ha
KBapLEBOM MOACTAaBKE IOJA JBYMs CTEKISHHBIMH KOJIIAKaMU B
CTalbHOM celidhe, TeMIiepaTypa Bo31yXa MoJJIep>KUBACTCS B ITpejieiax
20+3°C, otHOCcHUTeNnbHAs BIaxXHOCTh 65%. Oaun pa3 B 10 net ¢ HUM
CJIMYAOTCS 1B BTOPUYHBIX 3TaJIOHA.
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Puc. 1. DTanon xuinorpamma

[Ipu canyeHny ¢ MEXIYHApOIHBIM STaJJOHOM Halll HAIIMOHAJIbHBIH
3TaNoH Macchl nomyunna 3HadeHue 1,0000000877 kr. [ns nepenayu
pa3sMepa eIUHUIBI MacChl OT IpoToTuna Ne 12 BTOPHYHBIM dTaIOHAM
HCIONB3YIOTCS crnenuanbabie Becbl No 1 1 Ne 2 ¢ IMCTaHLIMOHHBIM
ynpasiieHreM Ha | kr; Becsl Ne 1 usrorosiens! pupmoii "Pynpext", a
No 2 — HIIO "BHUUM wum J.UH. Menneneesa". IlorpemHocts
BOCIIPOM3BEICHHs KWJIorpamma cocrasiser 2-107,

3a 100 ¢ nMUIIHUM JIeT CYyIIECTBOBAHMS OIMMCAHHOTO MPOTOTHUIIA
KHJIOTpaMMa, KOHEYHO, ObIIH MOMBITKH CO3/1aTh 00jIee COBPEMEHHBIH
3TaJIOH Ha OCHOBE (PyHIAMEHTANbHBIX (PU3MUECKUX KOHCTAHT Macc
Pa3IMYHBIX AaTOMHBIX YacTHUII (IPOTOHA, JIEKTPOHA U T.1.). OHaKO Ha
COBPEMEHHOM YPOBHE HAyYHO-TEXHHYECKOTO TIporpecca IMOKa He
yIajgoch BOCIHPOU3BECTH OSTHUM HOBEMIIMM METOJOM  MAaccy
KIJIOTPaMMa C MEHBIIEH MMOTrPelrHOCThIO, Y€M CYIIECTBYIOIIAs.

OTKJIOHEHHs]  Macchl  OJTAJOHOB,  ONpENeNsieMble  TIpU
MEXAYHApOJHBIX CIIMYEHHUAX, TOKA3BIBAIOT IOCTATOUHYIO CTENIEHb €€
cTabuinpHOCTH. B Tab1n.1 mpuBeneHs! pe3yabTaThl ABYX CIUYEHHH.

1.3. IlepcieKTUBLI PA3BUTHSA 3TAJIOHOB

3a mociemHue TOABI MOIYYEHBI BEICOKHE PE3yJIbTaThl TOUHOCTH U
HaJe)KHOCTH DSTAJOHOB, CO3JIaBa€MBIX HAa OCHOBE HCIIOJL30BaHHUS
KBaHTOBBIX 3(p(PEKTOB, UTO MO3BOISLET MPEANOIOKUTH BOZMOXKHOCTh
CO37IaHUs HOBBIX 3TAJIOHOB B HENTAJIEKOM OYIyIIEM.
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C wWCHoap30BaHMEM KBAaHTOBBIX 3(PQekToB OBUT  co3maH
COBPEMEHHBIM J3TaJloH ammepa W oma. KBaHTOBBIE ITAJOHBI
XapaKTePU3YIOTCS BBICOKOH CTCMEHBIO CTAOWIBHOCTH 3HAYCHHMA
MOTPEIITHOCTH BOCIIPOU3BEICHUS €IUHUI] BEJTUYLH,

C moMoIIpi0 HOBBIX METOAOB H CPEJCTB U3MEPEHHIA YTOUHSIIOTCS
(yHmamMeHTanpHBIe (PU3MYECKHE KOHCTAHTHI, MOJTOMY TOYHOCTH
KBaHTOBBIX 3TAJIOHOB OyJIET BO3pACTaTh.

Pe3yabTaThl MesKIYHAPOIHBIX CIMYEHHUI ITAJT0HA MACChI

Omix.aonentie macco Imarond, Mz
Cmpana Homep Hepeoe Bmopoe Paznocme maccv
IMAAOHT cauueHue CRUNERUE AMANOHOB
MeskayHapoaHbik

sTaton MBMB 31 +0,162 +0,128 -0,034
@pangus 35 +0,191 +0,183 —0,008
CcCccp 12 +0,068 +0,085 +0,017
Clia 20 ~-0,039 ~0,019 +0,02
Anowmsa 6 +0,169 +0,170 +0,001
Hramma 5 +0,018 +0,018 0,000
Il seiinapus 38 +0,183 +0,214 +0,031

VYdeHble TONAralT, YTO KBAHTOBBIE STAJIOHBI MOXHO OyJeT
CUMTATh "BEUHBIMHU MepaMu', TaK Kak CIOCOOHOCTh BOCIPOHU3BEICHHS
eAVHULl (PU3NIECKUX BEJIMYMH y TaKUX JTAJOHOB HE IOJABEpKEHA
BIIMSIHUIO BHEUTHUX YCJIOBUH, Teorpadnieckoro MECTOHAX0XKICHHUS 1
BpEMEHH.

Ecnu Oyner co3maH 3TajJloH Macchl Ha OCHOBE BO3MOMKHOCTEH
SAepHON (U3UKH, TO MHOTHE CYLIECTBYIOIME 3TAIOHBI MEPEUAYT B
pa3psia "BedHbIX", TOCKOIBKY Pa3MEPHOCTH X BEIMYUH CBA3aHBI TaK
WIN WHa4Ye C Maccod. B TakmxX ycHOBHSX H3MEHHUTCS U CHUCTEMa
MOBEPKU M KaJMOPOBKHM, KOTOpas MpHBs3aHa K TOCYIapCTBEHHBIM
dTaJOHaM, T.€. TPOU3OHIET €€ MCICHTpAIH3AIUs, 9TO O0eCIeuuT
3HAYUTEJIbHBIA SKOHOMUYECKUN dPPEKT.

Oxupaercsl MOSABICHHE BO3MOXKHOCTH CO3JAHHMS CPABHHUTEIBHO
HEIOPOTUX KBAaHTOBBIX 3TAIOHOB U pabounX CPEICTB M3MEPEHHUH Ha
OCHOBE MIPAKTUICCKOTO HCIIOJTH30BAHUS s dexra
BBICOKOTEMIEPATYPHOH  CBEPXNIPOBOJUMOCTH, YTO  IOCITYXHUT
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Ha4yaJloM HOBOTO IIepHOAa B pa3BUTHH (yHAaMEHTAIBHON W
MPAaKTUYECKOU METPOJIOTHUH.

1.4. Knaccupuxauusi cpeacTB H3MepeHHii.

Hwuxe nepeurcieHsl CylecTBYIOLINE CPEACTBA U3MEPECHUN:
OneMeHTapHbIE
Kommnekcusie
Mepsl
VYerpoiicTBa cpaBHEHUA
M3mepurensHbIe peobpazoBaTenu
UzmeputensHbie MPUOOPHI
WNudopmarimoHHbIe N3MEPUTETHHBIE CHCTEMBI
UzmeputenbHble YCTaHOBKH
HzMepuTensHO-BBIUNCIUTENBHBIE KOMIUIEKCHI
OJTHO3HAYHBIE
MHOTO3HAYHEIE
Habop Mep
BBO3HMBIE
Mara3uH Mep
MEpPBUYHBIC
MPOMEKYTOYHEIE
MacITaOHbIe
aHaJIOTOBBIE
aHaAJIOTO-1TU()POBBIC
BCTPOCHHBIE
uu(po-aHaIOrOBbIE
aHaJIOTOBBIE
uugpoBbIe
perucTpupyronme
MOKa3bIBAIONINE.

W3mepurenbHblii mpeodpasosatensd (UI1)- TexHHYECKOE CPEACTBO
C  HOPMATUBHBIMH  METPOJIOTHYECKMMH  XapaKTepUCTUKAMH,
cIry’Kaiee JJisi peoOpa3oBaHus H3MEPSIEMO BEMYMHBI B JIPYTYIO
BEIMYMHY WJIM MU3MEPHUTEIBHBIH CUTHAJN, YIOOHBINA Ui 00paboTKH,
XpaHeHus1, npeodpazoBanus u nepegaun. UI1 wmm BXomuT B coctas
HU3MEPUTENHHOTO npudopa (M3mMepuTeNnbHON YCTaHOBKH,
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N3MEPUTENILHON CUCTEMBI), MIIM IIPUMEHSIETCS] BMECTE C KaKUM-TTH00
cpeacteoM uaMmepeHuit. HWII, Ha KOTOphIi HENOCPEICTBEHHO
BO3AeHCTBYeT m3mepsiemas OB, T.e. mepBhIii mpeoOpa3oBaTelb B LIENH
HU3MEpUTENHHOTO MPpUOOpa (TepMoIniapa B EMH TEPMOIIIEKTPUIECKOTO
TepMOMETPA), Ha3bIBaeTCA MepBUIHBIM. Ecin nmepsuunsiid W11 nmeet
CaMOCTOSITEJIbHYI0 KOHCTPYKIMIO U HOPMHPYEMYIO (DYHKIHIO
npeoOpa3oBaHusi OH HasbiBaeTcs natunkoM. UII sBisieTcss oCHOBOWM
Uil TOCTpoeHHss  Oojee  CIIOXKHBIX ~ CPEACTB  H3MEPEHHM:
U3MEPHUTEIBHBIX npudopoB, U3MEPHUTEIBHBIX CHUCTEM,
ABTOMATHYECKHUX CHCTEM YIIpaBIECHUS.

Wameputenbhbiii mpudop — CU, npeaHazHaueHHOE TSl TOTYYCHHS
3HaueHuid wu3Mmepsemoir @OB B yCTAaHOBIEHHOM JAuamna3oHeE.
UzmepuTensHble TPUOOPHI IO CIIOCO0Y U3MEPEHHUN MOAPA3IEIISIOTCS
Ha MpHUOOPHI MPSAMOTO ACHCTBUS M MPUOOPHI cpaBHEeHUs. [Ipubophl
MPSMOT0 JEWCTBHUS OTOOpa)KaroT pa3Mep U3MEpSeMON BEJIMYMHBI Ha
MTOKA3bIBAIOIIEM YCTpOHCTBe (TepMomerp, ammepmerp). [lpubopsr
CPaBHEHUS - CPEACTBA, IIOCPEICTBOM KOTOPHIX BO3MOXHO BBITTOJIHATH
CPaBHEHUS JIPYT C IPYrOM MEp OJHOPOJHBIX BEIMYHH WU MOKA3aHUS
WU3MEPUTENBHBIX MPUOOPOB (PBIYaXKHBIE BECHl: HAa OAHY YallKy
yCTaHaBIMBAaeTCs JSTaJOHHAas THUpS, Ha JPYryl0 TIOBepseMas;
IpaayrpOBOYHAS )KUIKOCTh JJISl CPAaBHEHUS TOKA3aHUI STAIOHHOTO U
pabouero apeoMeTpoB; AaBJICHUE CPEbI CO3/1aBAEMOE KOMIIPECCOPOM
JUTSL I3MEPEHMSI STAJIOHHOTO M ITOBEPSIEMOT0 MAHOMETPA).

WsmeputenpHbple MpHOOpPHl MOAPA3AELNAIOTCS Ha aHAIOTOBbIE H
nudpossle. B aHanoroBom H3MepUTEIbHOM NPHOOpE IMOKa3aHMS
SBIISIIOTCSL  HETMPEpPHIBHOM  (yHKUMEH M3MEHEHHs U3MepseMoi
BEIMYMHBI (KUAKOCTHOM Tepmometp). LludpoBoit m3mepuTenbHbIH
mpuOOp aBTOMAaTHYECKH BBIPA0ATHIBAET JAWCKPETHBIE CHTHAJIBI
HU3MEpUTENHHON MH(OpPMAIMK, a ero MoKa3aHWs MPEACTaBISIIOTCS B
uupoBoit popme.

B 3aBucumocTH OT BBHIMONHAEMBIX (QYHKIHHA H3MEpPUTEIbHBIC
MpUOOPHI MOIPA3IEIIAIOTCS HA!

- TOKa3bIBAIOIIUE, B KOTOPBIX MPEIyCMOTPEH TOJBKO OTCYUET
MMOKa3aHUH;

- PETUCTPUPYIOLINE, B KOTOPBIX IPEIyCMOTPEHA PErUCTpaLus
IMOKAa3aHUI;
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- caMONHuOIymue, B KOTOPBIX PETUCTpalus IOKa3aHHUN
OCYILECTBIISIETCS IIyTEM 3alMCcHu B (popMe nuarpamm.

H3mepurenbuas YCTaHOBKa nyy)- COBOKYITHOCTh
(YHKIMOHANBHO OOBENTUHEHHBIX MEp, M3MEPHUTEIbHBIX HPUOOPOB,
U3MEpUTENbHBIX ~ Ipeolpa3zoBarenel,  NpenHa3sHAYCHHas UL
U3MEpEeHU 0JHOM Wi HeckobKkuX @B U pacrosiokeHHast B OJTHOM
MecTe (YCTaHOBKa JJIsl HCTIBITAHUN MarHUTHBIX MaTepPHUaoB).

HNudopmaimoHHO-U3MepUTETHHBIC CHUCTEMBI (UnC)-
COBOKYITHOCTh (yHKIMOHAJIBHO 00bETMHEHHBIX Mep,
W3MEPUTENBHBIX MPHOOPOB, HM3MEPHUTENBHBIX TMpeodpa3oBaTelei,
OBM u npyrux TeXHHYECKHX CPEICTB, pa3MELIEHHBIX B Pa3HBIX
TOYKaX KOHTPOJIUPYEMOro OOBEKTa C LIETIbI0 N3MEPEHHH OJHON nin
HeckoNbkuX @B, CBOHCTBEHHBIX 3TOMY OOBEKTY, W BHIPAaOOTKH
W3MEPHUTENbHBIX CHUTHAJIOB B pasHeix nemax. MUC mno3Bomser
OCYIIIECTBIISITH 00pabOTKy  W3MEpPUTEINHHOU WH(pOpMAITIH,
LEHTPaJIN30BAHHOE ABTOMATHYECKOE WIM aBTOMAaTHU3UPOBAaHHOE
yIpaBjieHHE TPOIECCOM, MHOTOKAHAIbHBIE HW3MEPEHHS DPa3INYHBIX
¢usnueckux BenmnunH. MUC wMoryt OBITE MH(QOPMALMOHHBIE,
KOHTPOJINPYIOIIUE, YIIPaBIISIOIINE.

[lo wmerponorudeckoMy TMpPHU3HAKY pa3inyalOT pabodyne U
merponornyeckue  CU. PaGoune  cpeactBo  m3MepeHUit
MIpeIHa3Ha4YeHbI U1 U3MEPEHUI, HE CBSI3aHHBIX C ITepelauel pazMepa
€AMHUIBI JAPYTUM CpelcTBaM u3MepeHuil. Metponornueckoe CU
CIIyXaT JUIsl XpPaHEHHUs, BOCIPOU3BEIECHUS U Iepenauun pasmepa OB.
Ux wmcnonb3yroT Ui TOBEPKH M KaJUOPOBKHM pPadoduX CpPEICTB
WU3MEPEHUH (3TAJIOHBI).

ITo yposHto crarmaptuzanuu CU OBIBaOT CTaHAAPTU3UPOBAHHBIC
Y HECTaHJAPTU3NPOBAaHHBIE.

1.5. MeTtpoJioruueckue XapakTepUCTHKH CPeACTB U3MepeHMii

Mertposorudeckas xapakTepucTuka cpeacTsa namepenuit (MX) -
XapaKTepUCTHKA OJHOTO MM HECKOJIBKUX cBoiicTB CH, Biustomas Ha
pe3ynbTaT U3MEPEHUH WM ero XapaKTepHUCTHKH. MeTporornyecKue
XapaKTepUCTUKH CPEICTB HM3MEPEHUM, KOTOpPBIE YCTAHOBJICHHI B
HOPMAaTUBHBIM JOKYMEHTE, Ha3bIBaIOTCd HOPMHUPOBAaHHBIMHU, a

16



oTIpe/IeIICHHBIC AKCIIEPUMEHTATHHO Ha3bIBAIOTCS -
IEUCTBUTEIHLHBIMH.

K ocHoBHBIM  MerposoruueckuMm  xapakrepuctukam CU
OTHOCSITCSL:

- JIeIeHWe IOKalbl — IMPOMEXYTOK MEXAY ABYMS COCEIHWMH
oTMeTKamu mkaiabsl CH.

- IIeHa JCJNEeHMs] IIKaJIbl — pPa3HOCTh 3HAYEHUS BEIUYMHEI,
COOTBETCTBYIOIINX IBYM cocemHHM oTMmeTkam mkainsl CH. Ilena
JIEJICHUS LIKAJIbI CBSI3aHA C YMCIIOM JAeJIeHUH U norpemHoctbio UIT;

- HayaJbHOE€ M KOHEYHOE 3HAYCHME IIKAJbl - HAaUMEHBIIES U
HauOO0JIbIIICe 3HAYCHUE H3MEPSAEMO BEJTMYHHBI, KOTOPOE MOXET OBbITh
oTcunTaHo 1o mkaie CU;

- nuana3oH nokazanue CH — o0nacTh 3HaYCHHMS IIKAJIBI PUOOPA,
OrpaHMYCHHAS HAYaJIbHBIM M KOHCYHBIM 3HAUYCHUSMHU IIKAJIBI;

- nuamazoH mmepeHuit CU - obmacts 3nauennii OB, B mpenenax
KOTOPO HOPMHPOBAHBI JOIMyCTUMBIE TIOTPEIIHOCTH CPEACTB
M3MEPEeHM. 3HauCHUE BEIMYUHBI, OTPAHUYUBAIOIINE IUATIA30H
W3MEpeHWid CHU3y MW CBepxXy (cieBa W cClpaBa), Ha3bIBAIOT
COOTBETCTBEHHO HW)XHHM ¥ BEPXHUM IMIPENEIOM H3MEpPEHHIA.
Hampumep, y mkans! Ha puc. 5.2 HadanbHbBIN ydacTok (~20%) cxkart,
MIOTOMY IIPOM3BOJIUTH OTCUETHI Ha HeM HeyaoOHo. Torma mpemen
HU3MepeHus 1o mkane coctaisieT 50 en., a nuanazon — 10...50 exn.

30
20 *O
9
Q o

Puc.2. HepaBHomepHas mkaiga CU

- HOMHWHAJIBHOC 3HAYCHUC MepBI — 3HA4YCHHUC BCJIMYHHBI,
MPUITUCAHHOE MEpe MPH €€ HM3TOTOBJICHHWH, YacTO OHO YKa3aHO Ha
Mepe;

- JCHCTBUTEIbHOE 3HAYCHHE MEPbl - 3HAYCHHE BEJIMYMHBI,
NPUIMCAHHOE  Mepe TpuH e¢  KaaiuOpoBKE ©  IOBEPKE.
locynmapcTBeHHBIH 3TANOH SIUHUIBI MACChl UMEET JCHCTBUTEIHLHOC
3nauenue 1,00000087 xr;
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- nokazaune CH — 3HayeHWe BENMYMHBI HA ITOKA3bIBAIOIIEM
ycrpoiictee CU;

- uysctBuTenbHOcTh CU (S)— cBoiictBo CH, ompexnensemoe
OTHOLICHHEM HW3MEHEHUH BXOAHOTO CHTHalla 3TOr0 CpEICTBa K
BBI3BIBAIOIIEMY €TO U3MEHEHHUIO H3MEPSEMOil BennunHbl. Pa3znuaator
aOCONIOTHYI0 S W OTHOCHTENBHYIO SoUyBCTBHTEIBHOCTH, KOTOPBIE
OTIpPENIEeIISIOTCS 10 (hopMyIaM

S =Ay/Ax S, =AY /(Ax/x) 1)

rae Ay - IBMCHCHUC BCJIMYUHEBI Ha BBIXOAC CPEACTBA U3MCPCHUA,

AX _y3menenne HU3MEpsAEMON BETUIHHBL; X u3MepseMasi BeJIMUnHa;

- nopor uyBcTBUTeNbHOCTH CH — xapakrepuctuka CU B Buze
HauMeHbIlero 3HaueHus usmMenenus OB, HaunHas ¢ KOTOPOro MOXKET
OCYLIECTBIIATHCS €€ u3MepeHue nanuem CU;

- cMenleHne Hyns — mnokazanue CH, oTnMyHOe OT HyMs, NpHU
BXOJITHOM CUTHAJIe, paBHOM HYIIIO;

- npeiid mokazannii CU — nuamenenue noxasanuii CHU Bo Bpemenu,
00yCJIOBIIGHHOE HW3MEHEHHEM BIMIOMMX BEIWYMH WIH JPYTUX
(bakTopoB;

- morpemHocTe CU — pasHocTs Mexay mnokazanuemM CHU u
WCTUHHBIM (JIeHICTBUTEIHHBIM) 3HaUeHHEM n3Mepsiemor OB.

Tounocte CU — xapaktepuctuka kadectBa CH, oTpaxkarorias
OIM30CTh €0 OTPEITHOCTH K HYJTI0. K TOUHOCTHBIM XapaKTepUCTUKN
CU orHocar morpemHOcTh CH, HecTaOMIBHOCTH, IOPOT
YyBCTBHTEJILHOCTB, Jpeid Hymss. OO0OHMICHHOW XapaKTepUCTHKOM
TouHocTH Uit naHHoro Ttuna CU sBusiercs xnacc mounocmu,
KOTOPBI ~ MOXET  BBIp@XKAaTbCA  JOIMYCTUMOM  OCHOBHOM H
JIOTIOJTHUTEIIBHOM MOTPEIIHOCTSMH, a  TaKxe JIPYTUMH
XapaKTepUCTUKaMH, BIUSIONIMMH Ha TOYHOCTh. Kitacc TouHOCTH aeT
BO3MOXXHOCTb CYIAUTh O TOM, B KaKUX TMpeierax HaxoJuTcs
norpemHocTs CH oiHOro THMA, HO HE SIBJIAETCS HEMOCPENCTBEHHO
MOKa3aTeleM TOYHOCTH  W3MEpPEHHUH, BBINOIHSIEMBIX  OTHMH
CpeICTBaMHU, YTO SBIIAETCS BaKHBIM Iipu Be1Oope CH.

Hns ouenku kadectBa U 3¢ dextuBHOocTH CU NpUMEHSIOT U psij
JOPYTUX XapaKTEePUCTUK: CTAOUIBHOCTH XapaKTepUCTHUK, MOTpeOIcHIE
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OJICKTPOSHEPIUM, 3allUIIECHHOCTh B BHCIIHUX BHHXHHﬁ, ra6ap1/m>1,
macca, CTOUMOCTbB U Jp.

1.6. Bb10op MeTO10B U CpPeACcTB U3MepeHuii

Bri6op mMeTona BEITIONHEHHS W CPEICTB M3MEPEHUH — CIOXKHAS
3aJ1a4ya, KOTOpasi 3aBUCHT OT MHOTHX ()aKTOPOB:

. Ha3HauCHHs U 00JIacTH MPUMEHEHHUS;

. JMana3oHa NPUMEHEHMUS;

. OpPEAesioB  JOIMYCKAaeMbIX  IMOTpPEelIHOCTeH  (TOYHOCTH
HM3MEepeHuit);

) OBICTPOACHCTBUS;

o HeoOXoauMmoro  Buaa  wHpOpMammu  (MECTHBIE — HITH

JUCTAHIIMOHHBIC  TIOKAa3aHUs, aBTOMATHYECKas  PErucTparivs,
CUTHAIIM3AIMS U T. 11.);

. HEO0XOIMMOCTH U BO3MOKHOCTH HCTIOJIb30BaHUS
nHGOpPMAaLIMK B CUCTEMaX aBTOMaTHYECKOIO YIIPABJICHUS;

) TpeOOBaHUI K TOMEIICHHIO ISl TPOBEIEHUS AHAJIN30B U
HU3MEPEHHUIA;

. CTOUMOCTH W  JKOHOMHYECKOW  3(PQPEKTHBHOCTH  OT
WCTIOJIb30BaHMUS;

. TpeOboBaHMI K OOCIyXMBAIOIIEMy IEPCOHAIY, MAacChl,

rabapuToB 00OPY/IOBaHUS U T. .

Kpome 3Tux ¢axTopoB npu BeIOOpE M3MEPUTENBHBIX TPUOOPOB LIS
KOHTPOJIsI TapaMeTPOB TEXHOJOTMYECKHX MPOIECCOB MMPOU3BOJICTBA
MUILEBBIX TNPOAYKTOB CJEAYeT YYHTBHIBaTh TaKKe CIIEHUAJIbHbBIC
TpeGOBaHUs K MPUOOpPaM KOHTPOJIS:

. JaTYvKK TIPUOOPOB KOHTPOJNS HE JIOJDKHBI BBI3HIBATH
HW3MEHEHUS! XUMHUKO-TEXHOJIOTHUECKUX TT0Ka3aTeNed NpOIyKIINH;

. JaTYMKH TPUOOPOB HE MOJDKHBI COAEPKaTh BPEAHBIX U
3amaxo00pa3yIoNIuX BEIIeCTB;

. KOHCTPYKITUH npubopoB JIOTKHBI o0ecrieunBaTh
0€301acHOCTh MX IKCILTyaTaI|H.

Jns mpaBWIIBHOTO BBIOOpA CpEACTB W METO/a HW3MEpeHHH
HE00X0AUMO YCTaHOBUTH panroHaIbHYIO HOMEHKJIATypy
HU3MEPSAEMBIX MAapaMEeTPOB, YTO ITO3BOJIUT MOJIYYHUTH TOCTOBEPHYIO H
OOBEKTHBHYI0O  WHpOpMamuio 000 BceX  JTamax  BeJCHUS

19



TEXHOJOTMYECKHX  IIPOIECCOB  MPOM3BOACTBA.  PannoHAIBHYIO
HOMEHKJIaTypy H3MEpSAEMBIX MapaMeTpOB ONPENECISIIOT B IpoLecce
MIPOBEJCHUSI ~ METPOJIOTMYECKOM  ASKCHEPTU3bl  HOPMAaTHUBHO-
TEXHUYECKOH, KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOM JOKYMEHTAIUH.
IIpu 5TOM OIIEHUBAIOT:

. COOTBETCTBHE H3MEPSEMBIX IapaMeTpoB, IOKa3aTeled
KayecTBa U X HOPMATHBHBIX 3HAUYEHHH TPeOOBaHUSIM HOPMATHBHOM
JOKYMEHTAIIVH;

o JOCTaTOYHOCTh ~ 3TOM  HOMEHKJIATypbl C  HO3UIMI
COOTBETCTBUS MPOAYKLUHU UIH TEXHOJIOTHYECKOTO MPOLIECca CBOEMY
HA3HAUCHHIO, JTOCTOBEPHOCTH KOHTPOJsI, O€30MacHOCTH TpyAa H
3alUTHI OKPY>KAIOIIEH cpeabl;

) 000CHOBaHHOCTh HOPMHPYEMBIX 3HAUYEHHH U JOMYCKaeMBbIX
TEXHOJOTMUYECKUX OTKJIOHEHUI MapaMeTpoB U MoKa3aTenel KauecTBa.

I[Ipy sTOM 11 KaXOOro TEXHOJOTMYECKOIo TpeOOBaHUS
MIPOBEPSIOT ~ BO3MOXKHOCTh ~ aBTOMATH3allMM  KOHTPOISI  H
pEerylUpOBaHUs M3MEPSIEMbIX MapaMeTpoB; SKOHOMUYECKYIO U
TEXHOJIOTMYECKYIO  LIE€IeCO00Pa3sHOCTh  HCIIOIB30BAHUSL  CPEICTB
JUCTAHIMOHHOTO LIEHTPATM30BAHHOTO KOHTPOJIS TApaMETPOB.

Br16op MeTona u3mMepeHuil v CpeacTB U3MEPEHHI 0 Ha3HAYEHUIO
W o0JlacTH TPUMEHEHHUs TMpearnoyiaraeT BBIOOP IOAXOJSIIETO
MpPUHLMIIA W3MEPEHUs] W IPOBEPKY IO CIPABOYHOM JHTEpaType
HaJIM4YUS B CMEXKHBIX OTPACSAX MPOMBIIUIEHHOCTH IOAXOSIIET0
METO/a U3MEPEHIsI TAaHHOH WIIA OJIM3KOHM €il BEIMUNHBL.

Juana3oH n3MepeHuil ciaenyeT BBIOMpaTh TaKUM 00pa3oM, YTOOBI
oH Ha 15-20 % mpeBblIan aWana3oH BO3MOXKHBIX H3MEHEHUH
W3MepSeMON BEITMYMHBI M ObUT ONVKANIIUM K TpaHHIlE W3MEpEHHHA
u3MepseMoro nmnapamerpa. JluamazoH U3MEPEHUN BTOPUYHOTO
npubopa  OJDKEH  COOTBETCTBOBATh  JMANa30Hy  H3MEPEHHH
epBUYHOTO TIpeoOpasoBateisi. Hampumep, Temmeparypa pacTtBopa
JIOJDKHA HaxoauThes B mpenaenax oT 50 mo 70 °C. Ee m3mepsior c
[IOMOIIBI0  MaHOMETpHueckoro TepMmomerpa. Ilo  katamory
TEPMOMETPHI 3TOTO THIA BBITYCKAIOTCA IPOMBIIUIEHHOCTBIO CO
CIemyIomUMHU mranazonamu m3mepenus: 50...150, 0...100, 0...150
°C. Cnenyet BbIOpaTh TepMoMeTp ¢ auanazonoMm 0...100 °C, Tak kak
B IIEPBOM ciy4yae HET 3amaca MO HIDKHEH I'paHuIE, a B TPETbEM —
BEPXHUM IMaNa30H UMEET JIMIIHUM 3amac.
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[Ipu BBIOOpE MAaHOMETPOB CIEAYeT YIUTHIBATh, 4TO paboTa BOIM3H
KOHEYHOTO 3HAYEHUS IITKAJIbl COKPAIIAeT CPOK CIYXKObI MPYKIHHBIX
MaHOMETPOB M3-3a MOSIBICHUS OCTATOYHBIX AeQOopMaIiid Ipy>KUHBI.
[TosTOMY 3Ha4YeHHE AOMYCTHMOTO pabouero AaBiIeHUs AOJKHO OBITH
He Oomee 75 % KOHEYHOrO 3HAYEHWS MIKAIBl W3MEPHUTEIHHOTO
npubopa. B To ke BpeMs IpH MOCTOSHHOW paboTe MaHOMETpa B
Hayaje IKajbl TOYHOCTh U3MEPEHUH OyAeT 3aBelOMO 3aHM)KEHHOH,
TaKk KaK JIOMyCKaeMass OCHOBHAs IMOTPEIIHOCTh  Mpudopa
OTIpEeIETISICTCS] €r0 HAaMOONBIINM 3HAYEHUEM HANa30Ha W3MEpPEHUH.
[MosTOMYy MHHHMalILHOE HM3MEpSeMOE JaBJICHHE HE JOJDKHO OBITH
MeHble 1/3 KOHEYHOro 3HaueHWs WIKAIbl. VcXons U3 HaaeKHOCTH
paboTBl MaHOMETpa PEKOMEHIYIOT KOHEYHOE 3HAYeHHUE MK
npubopa BBHIOMpAaTh C TaKUM pacyeToM, YTOOBI OHO MPEBBIIIAIIO
HU3MEpPSAEMYI0  BEJIMYMHY TpPHU  TIOCTOSHHOM  WJIM  TUIABHO
U3MEHSIOLEMc JaBieHUM B 1,5 pas3a, a mpu pe3KO MEPEMEHHOM
XapaKTepe U3MepseMoro JaBleHus — B 2 pasa.

[lpu BBIOOpE MeTOAa M CpEACTB HM3MEPEHUH MO TOYHOCTH
HE00X0IMMO YYUTHIBATB, YTO IMOTPEITHOCTHh U3MEPEHUS TOJHKHA ObITH
MEHBIIIe BO3MOKHOM TEXHOJIOTHYECKOM MTOTPEITHOCTH
KOHTPOJIMPYEMOTo Mapamerpa o0bekTa uamepeHuil. COOTHOIIECHHE
TOYHOCTEH MOYHO 3aMUCaTh C IOMOIILI0 (OPMYJIBI

C = AilAs, (2)
rae Ai — npeen I0MyCKaeMbIX MOrPEeIIHOCTEN METO/1a U3MEPEHHI;
A — mpenen AOMYyCKAEMBIX MOTPEHIHOCTEH KOHTPOIHPYEMOTO

rmapamerpa.

OO6b1uno 1/10 < C < 1/2,

Bosbiio# 3amnac mo TOUHOCTH SKOHOMHYECKHA HEBBITOJIEH, TaK Kak
C MOBBIIICHUEM TOYHOCTH YBEINUYHUBAIOTCS SKOHOMUYECKUE 3aTPATHI.
[Ipu Maoif TOUHOCTH BO3MOJKHA CYIIECTBEHHAS OIIMOKA KOHTPOJIA.

[Ipu m3MepeHun TeMIepaTypsl UIsl YMEHBIIECHUS BEPOSTHOCTH
JIOTTYIIEHUS] TIOTPEITHOCTH HEOOXOJUMO BBIOMPATH TaKOE CPEIICTBO
HU3MEPEHUI, OCHOBHASI MOTPEIIHOCTh KOTOPOTO B TOYKE U3MEPEHUS
COCTAaBJISICT;
— He Oosiee 1/3 BenUYMHBI 3aaHHON MOTPEITHOCTH (IOMYCKaeMOro
OTKIJIOHCHHS) U3MEPSIEMOM TEMIIEpaTyphl B Clydae, €ClId U3MEPEHUs
TpeOyeTcs BBITIOIHUTD C HAWBBICIIEH TOYHOCTHIO;
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— He Oonee 2/3 BENMWYWHBI 3aJaHHOW TOTPEITHOCTH H3MEPSIEMOM
TEMIIepaTypbl BO BCEX OCTAIBHBIX CITydasX.

Mpumep 1. Ilo TEXHONOTMYECKOMY TMPOIECCY HEOOXOIUMO
usMeputh Temmneparypy 120°C ¢ morpemHocThior2°C M BecTH
PETHCTPALIIO PE3YIBTATOB U3MEPEHUI.

IIpu BEIOOpE AMana3oHa U3MEpEeHUil HE0OX0IUMO YUUTHIBATh, YTO
KOHEYHOE 3HAa4YCHHWE WIKalbl BBIOpAHHOTO TpUOOpa  JOIKHO
MpeBBIIaTh U3MepsieMyto BennuuHy B 1,2 paza. Ilo karanory wnu
HOMEHKJIATYypHOMY CIIPaBOYHUKY HAaXxOAWM HYKHBIH JWana3oH
nu3MepeHuit Beioupaemoro mpudopa — 0...150 °C.

Tak Kak OCHOBHAasl TNOTPEUIHOCTh CPEACTB M3MEPEHUM HOJKHA
COCTaBJATh 2/3 BENWYHMHBI 33JaHHOM IOTPEIIHOCTA H3MEepseMOn
TEMIIEPATypBhl, ONPEAEIIEM NOITyCKaEMYI0 OCHOBHYIO IOTPEIIHOCTD
MoKa3aHui BeIOMpaeMoro mpubopa

A=£(2-2/3) =+1,3°C,

JonyckaemMyio TpUBEIEHHYIO MOTPEITHOCTh MMOKa3aHui npuoopa
OTIPENEIISIOT 10 hopmyIie:

A 1
y=+——--100 =’—3 100 =20,87%
X 150

N

ITo nonmyckaeMol NpHUBENEHHOM IIOTPEMIHOCTH ONPEAEIISIOT KJ1ace
TOYHOCTH mpubopa. Tak Kak CTaHJAPTHU3UPOBAHHBIE CpEACTBA
M3MEpEHMsI TEMIIEPATYphl HE BBIMYCKAIOT ¢ KinaccoM TouHocTH 0,87,
MIPOBOAMM OKPYTJIEHHE B MEHBIIYIO CTOPOHY U yCTaHAaBJIMBaEM Kilacc
tounoctn 0,5. 3aTreM MO HOMEHKIATypHOMY CIIPAaBOYHHUKY HWIIH
KaTaJory Ha CpeacTBa M3MEpPEHHs TeMIepaTypsl NoAOHpaeM
CPEICTBO H3MEPEHMs TEMIEpaTypsl C JAHANla30HOM HW3MEpEHUN
0...150 °C u xmaccom tounoctu 0,5. /laHHBIM mapamMeTpam OTBEYAIOT
mpuOOpBI: 3JEKTPOHHBIN caMmonumrynii mMoct Tuna KCM4 u
JJNIEKTPOHHBIM  camonuumymuid  noteHnuomerp tuma  KCII4.
AptoMarnyeckuii MocT Trma KCM 4 pabGoTaeT B KOMIUIEKTE C
TepMomeTpamu  compotuBiieHuss tumoB TCII mw  TCM, a
aBToMatndeckuii norenuuomerp Tuna KCII4 — B KOMIUIEKTE ¢
TEPMOVIEKTPUUECKUMH TepMoMeTpaMu. OCHOBHAas MOrPEHIHOCTb
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TEPMOMETPa CONPOTUBIECHUS MEHbBIIE OCHOBHOH IOIPEIIHOCTH
MOKa3aHUH TEPMOBJIEKTPUUECKUX TEPMOMETPOB, II03TOMY BHIOMPAIOT
3NIEKTPOHHBIN aBTOMaTHyeckuil camonuurynuii moct Tuna KCM4 ¢
nuanazonoM um3mepenuit 0...150°C u kmaccom Tounoctu 0,5. B
KadecTBe TEepBUYHOTO TpeolOpazoBarens k mpudbopy KCM4 ¢
muanazoHoM  u3MepeHnid  0...150°C  BBRIOMpaOT  TEpMOMETpP
COTIPOTUBJIEHMS C auanazoHoM u3MmepeHuil 0...150°C u ocHOBHOU
MOTPEIIHOCTRI0  TMOKa3zaHuii mpubopa+0,25 %. Jomyckaemas
OCHOBHasI IOTPEITHOCTh Nokazanuid mpudopa KCM4 cocrasmsier+0,5
% oT BepxHero mpenena uMepenuii, T. €.20,75°C, a momyckaemas
OCHOBHAsl TIOIPELIHOCTh TepMoMeTpa conpotusneHus+0,25 %, urto
coctaBnsiet+0,38°C. Takum oOpa3om, Jomyckaemas OCHOBHAs
MOTPEIIHOCTh MOKA3aHUH BCETO M3MEPUTENILHOTO KOMILIEKTa OyneT
paBHatl,13°C. BriOpaHHBI H3MEPUTENHHBI KOMIUIEKT OOECTIEUUT
W3MEpEHHE  KOHTPONUPYEMOro  MapaMerpa ¢ 3aJaHHOU
norpemHocTeio:2°C.

Ipumep 2. Heo6xonumo n3aMepuTh U30BITOUHOE JaBICHHUE Ta3a
2,6 Mlla c¢ mnorpemnocteror0,21 MIla. OmnpenensieM KoHeEUHOE
3HAYCHHUE IIKaJbI Ipubopa: 2,6-1,5 = 3,9 Mlla.

[Tockonbky y npuOOpoB M3MEpEHUs AABJICHHUS ILKAIbl C TaKUM
KOHEYHbIM 3HAuU€HHEM HeT, OiiKaiiliee 3HAYeHHE B CTOPOHY
yBenudenus - 4,0 Mlla.

Honyckaemast abCOJIOTHAsE OCHOBHAsl MOTPEIIHOCTh NMpHOOpa
COCTaBIISIET

A= £(0,21-1/3) =+0,07 MITa,
TOorJa AoIryCkacMas NMMpUuBCACHHAA MMOTrPpCIIHOCTL PaBHA

A 0,07
=— 100 =+(=
Y=% (

N >

100) ==+1,75%.

[lockonmpKy  CTaHIAPTU3UPOBAHHBIE  NPUOOPHI  WU3MEPEHHSA
JABJICHUS HE BBIITYCKAIOTCS C KJIACCOM TOUHOCTH 1,75, st momy4eHus
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0oJiee TOYHOTO pe3yibTaTa M3MEpPEHUH MPOWU3BOANM OKPYTJIEHHE B
MEHBIIIYIO0 CTOPOHY U BBRIOMpaeM Kjacc TOYHOCTH 1,5.

Takum oOpasom, 1 usMepeHuss nasieHus 2,6 Mlla ¢
norpemHocThio 12,1 MIla cnemyet BRIOpaTh MAaHOMETP C KOHEYHBIM
3HadyenreM mkaiasl 4 MIla u knaccoM TouynoctH 1,5.

[Ipu BEIOOpE METONA U CpeACTBA H3MEPEHUHT 110 OBICTPOACHCTBHIO
UCXOIAT U3 TOTO, YTO OHM MOTYT HPHUMEHSTHCS IS WU3MEpPEHHS
MapaMeTpoB TPOAYKIIUH Oe3 ydeTa AMHAMHYECKOW IOTPEITHOCTH
TOJIKO B TOM Clly4yae, €Cii M3MEHEHHS M3MepsieMO BEJWYHMHBI 32
BpeMsl HW3MEpPEeHHMsS HE IpeBHIMAT 1/3 mpeaena JOMyCKaeMbIX
morpemHocTel  cpeactB  maMepernii (CH), ycraHOBIEHHOTO B
HOPMAaTHUBHOU JOKYMEHTAIINH.

1.7.AnroputM BbIOOpPa CPeICTB N3MePEHUI

1. [TpoBecTH TEXHMKO-YKOHOMHUYECKOE 00OCHOBAHHE
HEOO0XOIMMOCTH KOHTPOJIS JAaHHOT'O TapaMeTpa.

2. YTOUHUTHh HEOOXOJUMBIN THUaNa30H U3MEPEHHH, TOUHOCTh
u3MepeHuii, ycinosus paboter CU.

3. Io xaranory CH, pekoMeHA0BaHHbIX JUIsl OTPAciH, BHIOpaTh
CH ¢ coOTBETCTBYIOIIMMH TEXHUYECKUMH XaPaKTEPHUCTUKAMH.

4. YTOYHUTH TEXHUKO-3KOHOMHUECKYIO I1eJIeCO00pa3HOCTh
ycTaHOBKHU BeIOpanHoro CH.

5. CkoppeKTupoBaTh METOIUKY U3MepeHuid BeIOpanubM CU ¢
YYETOM CIIeU(PHKH KOHTPOJIMPYEMOTO MPOAYKTa (IpoLecca).

6. Bxurtounts BeiOpanHoe CU B mi1aH MOBEPOK N3MEPUTETBHBIX

prOOpOB.

KonTponp 3a mpaBUIBHOCTBIO BBIOOpa CpPEACTB HM3MEPEHUH,
MIPUMCEHACMBIX JUTSL METPOJIOTUYCCKOTO obecrieueHust
TEXHOJIOTHYECKOI'0 IIPOLECCa, OCYLIECTBISIETCS IIPU IPOBEACHUU
METPOJIOTHUECKOM 3KCIEPTU3HI HOPMAaTHUBHO-TEXHUYECKON

JOKYMEHTAIlMH  (TEXHOJOTMYECKUX HMHCTPYKIUH, TEXHHYECKUX
YCIIOBUH | Jp.) ¥ IIPH FOCYIaPCTBEHHOM METPOJIOIHUYSCKOM Haj30pe.

Ha ocHOBaHMM aHamM3a METPOJIOTUYECKOTO OOECIICUCHHS
TEXHOJOTMYECKUX TMPOIECCOB  OTPacid U  METPOJOTHYECKOH
AKCIIEPTU3Bl TIPOSKTOB COCTABISIIOT "KapTy MeTposorudeckoro
oOecriedeHus] TEXHOJIOTUYECKUX TIPOIIECCOB U KOHTPOIIST Ka4uecTBa U
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KOJINYECTBA CHIPbS, MATEPUAJIOB, TOTOBOM MNPOLYKLHUH', KOTOPYIO
BKJIIOYAalOT B IPOEGKTHl  TEXHOJOTMYECKMX  HHCTPYKLHH.
MerTtponorrudeckas kapTa, ¢ OJHON CTOPOHBI, TO3BOJIAET MPABUIIBHO U
OBICTPO BBEIOpATh METOBI M CPEICTBA U3MEPEHHI, C IPYTOi CTOPOHBI,
MO3BOJISIET ONEPATUBHO OCYLIECTBISTH BEJOMCTBEHHBI KOHTPOJIb 32
COCTOSIHUEM METPOJIOTMYECKOTO OO0ECIEUYEHUs] TEXHOJIOTHYECKUX
MIPOLIECCOB U KadecTBOM M KOJMYECTBOM CBIPbS, MaTepHalioB H
FOTOBOM IPOAYKLMU.

2. IMpakTnyeckas 4acTb

Jnst cpenctBa M3MEpeHUs, IPUMEHIEMOTO B TEXHOJIOTHYECKOM
mporecce HM3TOTOBJICHHS JACTallMl  M3JEIHsS  MAalIMHOCTPOCHHS,
HEOO0XOIMMO BBITIOTHUTH OMUCAHUE U KJIACCH(DUKAIUIO [0 MyHKTaM:
O06nacTh NPUMEHEHHSI.
MeTposorndeckue XapakTepHCTHKH.
[TpuHIMT paboOTHI U CXeMa YCTPOKCTBA.
JIOCTOMHCTBA U HEOCTATKH.
Knaccuduxarms mo PMI™ 29-99 (cm. [Tpunoxenue).

agkrwdE

3. KoHTpoJiLHBIE BONPOCHI

1.Kak xnaccugunupyrorcs CHU?

2.IlpuBeauTte npuMepsl METPOJIOTMYECKUX XapakTepucTuk CH.
3.Kakue norpemroctu 6piBarotr y CHU?

4.Yro Taxoe knacc Tounoctu CHU?

5.Kakue ¢akrops! BiaustoT Ha BeIOop CHU?

6.0npenenure OTHOCUTENBHYIO MOIPEIIHOCTh B Havajie mkansl (30
neneHue) s mpubopa kimacca touHoctu 0,5 wmmetromero 100
JECJICHUN.

7.00pa3noBelii TepMOMETp NOKasbiBaeT Temmepatypy 111 °C, a
paboumii 110 °C. Ompenenute OTHOCHUTENBHYIO M aOCOIIOTHYIO
MOTPEIIHOCTh MOBEPSAEMOTo IIprdopa.

Jluteparypa.

OcHOBHas uTeparypa.
1.Be16op mokazareneil TOYHOCTH JUIS THUIOBBIX COCIWHEHUH B
MalIMHOCTPOCHUH [ DJIEKTPOHHEIN pecypc]: yueOHoe nocodue / B. I1.
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Mepunos, 5. M. Pagkesuy, A. I'. Cxuptinanse, E. C. Kupumios. — 2-
€ W3M. — DIIeKTPOH. TeKCTOBBIe AaHHble. — CapaToB : By3oBckoe
oOpaszoBanue, 2019. — 123 c. — 978-5-4487-0352-2. — Pexum
noctyna: http://www.iprbookshop.ru/79754.html

2. Tapenko b.. MeTponorus, B3anM03aMEHIEMOCTb,
CTaHIAPTHU3ANHA U CePTUPHUKAIMS [ DIEKTPOHHBINA PECypC]: TEKCTHI
nekrmii/ b.1.Tapenko, P.A.YcmaHOB.- DIIeKTpOHHBIC TEKCTOBEIE
nannele. — Kazanp: KazaHckuii HAIMOHANBHBINA UCCIE0BATENBCKUMA
TEXHOJIOTHYECKUI yHuBepcuteT, 2011.- 222 c. — 978-5-7882-1048-—
Pexxum nocrtyma: http://www/iprbookshop.ru/63727/html

HononuurenbHas aurepaTtypa.
1. Ceprees A.I'., Jlareime M.B., Tepereps B.B. Merponorus,
cTarmapTuzanus u ceprudurarys. — M.: Jloroc, 2005. -560 c.
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IIpunoxenue.
Tabmuma - Kitaccngukamust cpencts usmepenuii no PMI™ 29-99




Knaccuduxanus cpeacTs usMepeHuii
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