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OCHOBHBbIE TEPMUWHbI U OMNPEAOEJIEHUA B
OBJIACTU METPONOIMA

MeTpornorus - Hayka 06 nsmepeHusix, MetTogax u cpeacTBax Ux eaMHcTea u
crnocobax AOCTUXEHUS TpebyeMor TOYHOCTH.

TeopeTnyeckass MeTponornst BKMOYaeT B cebss  paspaboTky u
COBEpPLLUEHCTBOBAHNE  TEOPETUYECKUX  OCHOB N3MepeHni 7
N3MEPUTENTIbHON TEXHUKN, HayYHbIX OCHOB obecneyeHnsi eanHCTBa
namepeHnn B ctpaHe. OHa BKMo4vaeT B cebsa crneagyowme OCHOBHbIE
npobnemsl:

- pa3BuTne obLluen Teopun U3MEPEHMN U TEOPUM MOrPELLUHOCTEN, B TOM
yucne co3gaHue HOBbIX METOAOB M3MEPEHUN N paspaboTka cnocobos
NCKITIOYEHNS UITN YMEHbLLEHMNSA MOrPELLHOCTEWN;

- CO3aHune n coeepeHcTBoBaHmne cMctem eamHnL, (,bI/I3I/ILleCKI/IX BEIMNYUNH,
- CO30aHne n copepLueHCcTtBoBaHnMe CUCTEMbI 3TAJIOHOB,

- CO3[aHNEe U COBEPLUEHCTBOBaAHME Hay4HbIX OCHOB nepedayn pasmepos
eanHny PuU3nMYecCKNX BENMUYMH OT JTaNioHOB K paboumm cpeacrtBam
N3MepEeHnN.



3akoHogaTernbHas MeTpororus-pasgen MeTporiornu,
BKITHOHMaKOLLNN KOMMJIEKCHI B3aMMOCBA3aHHbIX 7
B3aMMOOOYCNOBMEHHbLIX OOLIMX npaBun, TpeboBaHUU U
HOpM, a TakKke Apyrme BOMPOCHI, TpedyloLne
pernaMmeHTauum U KOHTPOSIA CO CTOPOHbI rocyaapcTBa,
HanpaBneHHble Ha obecrnevyeHne eguHCTBa N3MEPEHNIN U
eanHoobpa3une cpeacTB NU3MEPEHUN.
Ee ocHOBHble 3agayu:
- co3daHMe N COBEPLUEHCTBOBAHME  CUCTEMBI
rocyOqapCTBEHHbIX CTAHAAPTOB, KOTOPbIE YCTaHABNMMBAIOT
npaBuna, TpeboBaHMA W HOPMbI, onpegenstoLline
opraHm3aumio U“U METOOUKY npoBedeHunst paboT no
obecrnevyeHnto eanHCTBa U TOYHOCTU N3MEPEHUN;
- opraHusaumst 1 PyHKLUMOHMPOBAHNE COOTBETCTBYHOLLEN
rocygapCTBEHHOW CryXObl.
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U3amepeHne - 3TO COBOKYMHOCTbL onepauun rno npUMEHEHUo
TEXHUYECKOro CpeacTBa, XpaHdulero eguHuuy guandeckom
BEMIMYMHLI, 3aKn4awllycss B CpaBHEHUM (B HABHOM UMK
HEABHOM BUOE) N3MEPSIEMON BENUYUHLI C €€ eAUHULIEN C LESbIO
nonyvyeHuss 3Ha4eHnsa 3ToN BENMUYUHBLI (MU NHpoOpMaL MK O HEM) B
doopme, Hanbonee ygobHom Ansa ncnonb3oBaHUA.

PusmnyeckKkaa BeriMvYMHA - XapaKTepucTuka OOHOMo M3 CBOWCTB
donsnyeckoro obbekTa, oblas B KaHeCTBEHHOM OTHOLLUEHUW ONH
MHOMMX JoU3ndecknx oObekToB (PUBNYECKUX CUCTEM, UX
COCTOSIHUA U NPOUCXOASAWMX B HWUX TMPOLECCOB), HO B
KONTMYECTBEHHOM OTHOLLUEHUN MHOMBMAOYyaANbHAA ON9  Ka)Xgoro
obbekTa.

Mpouecc uamepeHUs 3aKkro4YaeTcss B CpaBHEHUU N3MEPSIEMOU
BESTMYMHLI C HEKOTOPbLIM €€ 3HaYEeHNEM, MPUHATBIM 3a €QNHULLY.
PesynstatoMm u3aMepeHuUsa SBMNSeTCS 4YUCIO, MNOKasbiBakllee
OTHOLUEHME 3HAYEHUS WUNIMEPHAEMON BEMUYUHBLI K eauHuue
N3MEPEHUA.



EavHMuen wusmepeHuss HasbliBalOT (PU3MYECKYHD BENUYMHY C
YUCNOBbIM 3Ha4yeHneM «1», nNPUHATYIDO 3a OCHOBaHMe AOnd
CpaBHEHUA C BenMYMHaAMK TOro Xe popda. EamHunubl namepeHus
nogpasnenstoTca Ha OCHOBHLIE U Mpon3BoaHble. [ns BO3MOXHOCTH
CpaBHEHUA pPe3ynbTatoB W3MEPEHUN, BLIMOMHEHHbLIX B pasHoe
BPEMS N B pasHbIX MecTax, cuctema eavHu, ycTaHaBiIMBaAETCA B
3akoHogaTenobHoMm nopsaake (TOCT 8.417-81 TCA).

EAVHCTBO M3MEepPEeHUU - COCTOAHNE U3MEPEHUN, NMPU KOTOPOM UX
pe3ynbTaThl BblpaXeHbl B Y3aKOHEHHbIX eAnHUUax U rnorpeLlHocTu
N3MepeHUN N3BECTHbLI C 3aaHHOW BEPOATHOCTLIO.

EaovHooOpa3ne cpeACTB U3MEPEHUM - COCTOSIHME CpPEedcTB
N3MepPEHUN, XxapaKkTepusyroLleecs TeM, YTO OHM NMporpagynpoBaHsbl
B Y3aKOHEHHbLIX eauHuuax U KuxX MeTponorndeckne CBOWUCTBA
COOTBETCTBYHT HOpMaM.



MeTponorunyeckas cnyxo6a - CETb
rocyqapCTBEHHbIX N BEOOMCTBEHHbIX OPraHOB U UX
NeaATenbHOCTb, HanpaBneHHasi Ha obecne4vyeHune
eOVHCTBA U3MEPEHUN N eanHoobpasusa cpeacTtB
N3MEPEHNN B CTPAHE. DTN OpraHbl OCYLLECTBNSIOT
Hag30p 3a COCTOSIHUEM CPEACTB M3MEPEHUN W
obecneumBaloT nepegady pasmepa  eanHuu
domnanyecknx BENUYUH OT ITANOHOB K pabovum
cpencTBam U3MEPEHUN.



Bcakoe  un3mepeHne - Heobxogumo — npeaBapuUTernbHO
npoaymaTb, COCTaBUThL MfiaH NpoBeaeHns namepeHnn. B ceasun
C 3TUM B TEOPUU N3MEPEHUN BBOAUTCH TaKOe MOHSATUE, KaK
MeToAMKa U3MEepPEeHUMN.

Metoguka wu3MepeHMN - [OeTaribHO  HaMeYeHHbIN
pacnopagok npouecca U3MepPeHUn Mpu BbIOPaHHLIX CXeMe U
KOMMeKce npnbopos., BKI1HOYaKOLL A npasuna,

nocriegoBaTefibHOCTb onepaunmn, KOIM4YecTBO M3MEPEHUN U T.
O. NpumMeHuUTenbLHO K OOHOM U TOU Xe CXeMe U3MEPEHUN U
OAaHHOMY KOMMMEeKCy anmnapaTtypbl BO3MOXHbl pasfinyHbie
METOAUKN, N HAOBOPOT, AN NPoBeAEHUSA UBMEPEHUIN MO OHOM
MEeToOMKE  MOXHO  WUCNOoSib30BaTb  pasfnuyHble  CXeMbl
N3MepeHnn 7 annaparypy.
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B npouecce wu3MepeHMM UNNM YCTAHOBKM MapaMeTpoB
MCTOMHUKOB CUrHasIoB oOrepartop CHMMAaeT OTCYeTbl WU
NnoKasaHus.

OTcyeT - 3T0 4YMCnNo, yKasbiBaeMoe mHankatopom npubopa. B
CTPENIOYHbIX NPUbdopax OTCYET - ATO YNCIIO, HANUCaHHOE Yy AeNneHnd
LLIKanbl, HA KOTOPOM YCTaHOBUNACb CTPesika; B LMAPOBbLIX - YACIIO,
Habnogaemoe Ha nepegHeEn naHenu B BUOE CBETALIMXCS UNAP;
NHOrga OTCHETOM SABMSIETCH YMCIO, HaNMcaHHoe Yy AeneHunst nnmoa,
HaXxoOsILWEerocd NnpoTMB BU3UPHOWU JIUHUN.

lMNokazaHue - @uandeckad BenuyMHaA, COOTBETCTBYHOLLASA
otcyety. [lokasaHuMe nony4yaetcad B pe3ynbrate  YMHOXEHUS
oTcYyeTa Ha NepeBOOHON MHOXUTENb.

Hanpumep, ecnnm oTcyeTr no wkane BonbtMetpa 20 B,
nepekntovatens «MHoOXuUTenb» yctaHoBrneH npoTtme oTtmeTkn 0,1,
TO nokasaHue rnpubopa dyaet 2 B.



KIMACCUDUKALNA NSMEPEHNW

NMpamMoe namepeHune - 3To0 N3MepeHne, Npu KOTOPOM MCKOMOE 3HaYeHne
dom3nyeckon BenMUnHbl HaxXoOAT HENOCPEACTBEHHO M3 OMbITHbLIX AAaHHbIX
(Hanpumep, n3MepeHne cunbl Toka amnepmeTpom). MatemaTmnyeckn npsimble
N3MEPEHNSA MOXHO 3anucaTtb arieMeHTapHOM OopMYyion
Q=X, (1)

roe Q - nckomoe (MCTUHHOE) 3HaYeHMe PU3NYECKON BENNYMHDI,

X - 3Ha4yeHne punandeckon BeNNYMHbI, HaugeHHoEe NyTEM ee N3MEPEHNA U
Ha3blBaeMoe pe3ysisTatoM U3MepeHUS.

KocBeHHOe namepeHue - nuamepeHmne, Nnpu KOTOPOM UCKOMOE 3HAYEHUE BESTUYNHDI
Haxo4AT Ha OCHOBAHMN N3BECTHOM 3aBUCUMOCTU MeXay 3TOWN BENUYMHON U
BENUYMHAMU, NoaBepraemMbiMn NPAMbIM 3mepeHnam. KocBeHHble n3MepeHus
BblpaxkaloTcs cneaytouwen dopmynon:

Q= F(X1 X2,... Xm), (2)
roe X1 X2, ... Xm - pesynbsraTbl NPAMbIX NU3MEPEHNN BENUYNH, CBA3AHHbIX
N3BECTHOU PYHKLMOHaNbHOM 3aBUCUMOCTBLIO F C MICKOMbIM 3Ha4YeHnEM
namepsieMoun BenuymHel Q (Hanpmumep, Npu N3MepPeHUnN CornpoTUBIEHNA METOLOM
aMmnepMeTpa-BofbTMETPa pesyrsrataMu NPAMbIX U3MEPEHNN ABNSAOTCS
Hanps>KeHne 1 cuna Toka, a pesynbTaToM KOCBEHHbIX N3MepeHuin dyaet
CONPOTUBIIEHME, HangeHHoe No 3akoHy Oma).
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COBOKYyNHble U3MEepeHus - Npou3BoaMMble OOHOBPEMEHHO W3MEPEHUd
HECKONbKNX OOQHOMMEHHBLIX BEMUYUH, NPU KOTOPbIX MCKOMblEe 3HAYEHUA BENUYUH
onpenensarT nyTeM pelleHUs CUCTEMbl YpaBHEHUWU, NonydYaemMbiX Mpu NPAMbIX
N3MEPEHUSX Pa3NUYHbIX COYMETaHUM ITUX BENUYMH (Hanpumep, onpegeneHue
MaccChbl OTAEeNbHbIX TMPb HAabopa No N3BECTHOW Macce 0QHOW U3 HUX).
CoBMeCTHbIe U3MepeHUus - NPoBoaMMble OOHOBPEMEHHO NU3MEPEHUS OBYX UK
HECKOJSIbKMX HEOOHOUMEHHbLIX BenuynH Ona onpeneneHua 3aBUCMMOCTU Mexay
HUMU (HaNpPUMepP, CHATUE BOSIbT-aMNEPHOWN XapakKTeEPUCTUKN anoaa).

[To cnocoby BblpaXkeHUs1 pe3ynbTaToB N3MePEHNS

noapasgensoTca Ha abCcontoTHbIE N OTHOCUTESbHbIE:

AGCconTHOE N3MepeHne - U3MepeHne, OCHOBaAHHOE Ha MPSIMbIX U3MEPEHUSIX
OOHOW UMM HECKOSIbKMX OCHOBHbLIX BEMWYMH U (MUNK) UCMOSIb30BaHUU 3HAYEHUN
donanyecknx KoOHCTaHT. Pe3ynbtat nsmepeHnn BblipaXkaeTcs HENOCPeaCTBEHHO B
eguHnUax pusndeckomn

BENMUYUHBbI.

OTHOCUTEeNbHOE MU3MepeHue - U3MEPEHUE OTHOLUEHUSI BEMUYUHBLI K
OQHOMMEHHON BENMUYNHE, UrpatoLlen ponb eauHnLbl, UM N3MEHEHUA BENUYNHBI
NO OTHOWEHUI K OOHOMMEHHOW BENUYMHe, MNPUHUMAEMON 3a WCXOLHYH
(Hanpumep, onpegeneHne  KoadppUUMEHTA  YCUIMEHUA  KaK  OTHOLUEHWUS
Hanps>XkeHMM Ha BXode W BbIXoAe YCTponctBa). BenunuuHa, nonyyeHHas B
pesynsrate OTHOCUTENbHbLIX U3MEPEHNN, MOXET BbiTb NN 6e3pasmMepHOn, nnu
Bblpa)X€HHOM B OTHOCUTENbLHbLIX norapupmMmuyecknx eguvHuuax (ben, oOkTaBa,
aekaga) n Apyrux OTHOCUTESNbHbIX eauHULaX.



B 3aBMCMMOCTU OT YCroBuKn, onpeaensoLlmx TOYHOCTb
pes3ynbraTta, UsMepeHusa OensaTca Ha Tpu Knacca:
- UBMEPEHNA MaKCMMalibHO BO3MOXXHOW TOMHOCTW, OOCTUXUMOM
Npu CyLLECTBYIOLLEM YPOBHE TEXHUKN:
- 9TaNoOHHbIE (OOCTUraeTca MakcumaribHO BO3MOXHasi TOYHOCTb
BOCNPOM3BEAEHNA pa3mMepa PrU3n4eckon BENNYUHDI);
- U3aMepeHns PuUsnyecknx NOCTOAHHLIX;
- aCTPOHOMMUYECKHUE,;
- KOHTPOJSIbHO-NOBEPOYHbIE  U3MEPEHUSA - UBMEPEHMUA,
NOrpeLHOCTb KOTOPbIX HE AOMMKHa NpeBbIlaTb HEKOTOPOro
3aaHHOro 3HayeHus. [na Taknx namepeHumn npUMeHsTCS
obpasLoBble CpeacTBa UBMEPEHMN, @ CaMN UBMEPEHNS
OCYLLUECTBIAIOTCS B cneuunanbHbIX nabopatopusx;
- TEXHN4Yeckne (paboume) sMepeHnst - USMEPEHUSA, B KOTOPbIX
NOrpeLwHoOCTb pesynsraTta U3MepeHns onpeaensdeTcs
XapaKkTepuctnkamm cpeacrtea namepenunsa. Cpeacrsa MamMepeHunn,
NPUMEHSIEMbIE AN 9TOM LIENU, Ha3bIiBalTCA paboynmu.
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KITACCNOUKAUNA CPEOCTB USMEPEHUIA

CpeanCTBO M3MEepPEeHUU - TEXHUYECKOE CPedcTBO (MNU MX KOMIMEKC),
npegHasHadyeHHoOe AOnsi  WU3MEPEHUN, UMeKLlee HOPMUPOBAHHLIE
METPOSIOrM4YECKME XapaKTeEPUCTMKN, BOCMPOM3BOASLLEE U (MNN) XpaHALLee
eauHuLy dOU3NYECKON BEINUYUHbI, pasMep KOTOPOW NPUHUMAETCH
HEN3MEHHbIM (B npegenax YCTaHOBMIEHHOM MOrPeLIHOCTN) B TeYeHue
N3BECTHOIO MHTEpBara BPpeEMEHMN.

[To cBOEMY TEXHWYECKOMY U METPOSIOrMYECKOMY Ha3HaYeHUo, COrfiacHo
[OCT 16263-70 [ICW, cpencrtea uU3MepeHUn nogpasgensatorcd
cneagyrowmnm obpasom:

Mepbl - CpeacTBa N3MEPEHUN, NpeaHa3Ha4YeHHble O19 BOCNPOU3BeOEHNS
don3n4ecKkoun BENMMYMHbI 3agaHHOro pasmepa;

u3MepuTenbHble NPUOOpPLI- CpeacTBa U3MEPEHUN, NMpeaHa3HaYeHHbIe
Ons NonyyYeHua nsmeputenbHom nHopmaumn B doopme, OOCTYynHOU Angd
HenocpeacTBEHHOIO BOCNPUATUA HabnogaTenem;

u3MepuTenbHble npeobpasoBatenn - CpeactBa U3MEPEHUN,
npegHasHayYeHHble  Ans BbipaboTkKn  curHana  U3MepuUTENbHOM
nHopmaumm B dopme, yoobHoM AOnsg  nepegadn, OanbHEMLnX
npeobpasoBaHnn, 0b6paboTkm N (UNKU) XpaHEHUsl, HO He nogaaroLencs
HenocpeacTBEHHOMY BOCMPUATUIO HabnogaTenem.



COBOKYNHOCTb pPasfunyHbIX CPEeACTB U3MEPEHUA MOXET
0bpa3oBbLIBATH:
n3MmepuTersibHble YyCTaHOBKM - COBOKYMHOCTb
PACroOfIOXKEHHbIX B OAHOM MecTe U dYHKUMOHANbHO
OObeANHEHHbIX Apyr C [OpYyroM CpeacTB  U3MepeHUn,
npegHa3Ha4YeHHbIX AN BblpaboTKn curHana namMepuTenbHOM
nHcopmaunm B dopme, yagobHou Ansi HenocpeacTBEHHOIO
BOCNpUATUA Habnogartenew;
n3MepuTesribHble CUCTEeMbl - COBOKYMHOCTb CpPeacTB
N3MEPEHUN, NpeaHasHaJYeHHbIX AN BbIpabOTKNM CUrHanoB
nameputenobHon uHdopmaumm B Qopme, yagobHou AOns
aBTOMaTU4ecKoun 0bpaboTku, nepenayu 7 (nnn)
NCNOoMNb30BaHNSA B aBTOMaTUYECKUX CUCTEMAX yrpaBreHus.
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[lo meTposrornyeckomy HasHavyeHUo cpeacrTea M3MepeHumn
nogpasaenarTca cregyrowmm obpasom:
3TanoHbl - cCpeacrtea WM3MeEpeHUn (UM KOMMSIEKC CpPeacTs
N3MEPEHNN), obecneynBaroLme onpeneneHue,
BOCMpoun3BedeHne U XpaHeHne eauHuubl  OU3n4ecKou
BENMMYMHBI C LENnbio nepegayn pasmepa egmHuubl usnvyeckou
BENMMYMHbI 00pasuoBbIM, a OT HuUX paboynm cpeacrTBam
NU3MEpPEHUN U YTBEPXOEHHbIE B KayecTBe JTarioHa B
YCTaHOBJIEHHOM MOPAAKE;
obpasuoBble cpeacTBa USMEPEHUN - MePbI, NUSMEPUTENbHbIE
npnbopbl UNU n3MepuTenbHble npeodbpasoBaTenu, UMeroLLne
BbICOKYI0 TOYHOCTb W MNpedHasHa4yeHHble AOns MOBEPKN U
rpagyvpoBKM MO  HUM ApPYrnx Cpeacts  WU3MEpeHun, B
YCTAHOBMIEHHOM  MNOpsaKe  YTBEpXOEHHble B  Ka4decTBe
00pasLOoBbIX;
paboume - cpeacrtBa M3MEPEHUW, TMPUMEHSAEMbIE AONS
N3MepeHUN, He CBA3aHHbIX C Nepegayvyeun pasmepa eanHuL,.

13



KIMACCUDUKALMA METOOOB M3MEPEHUA

NamepeHns 0Oasupyotca Ha  onpeaeneHHbIX
NPUHLMNAaXx.

NMMpyMHUMN N3MepeHUs - COBOKYMHOCTb JOU3NYECKUX
SBMIEHNN, HA KOTOPbIX OCHOBAHbI NU3MEPEHUA.

MeToa u3mMepeHUs1 - COBOKYMHOCTb MCMONb30BaHMUA
MPUHLMMNOB U CPEACTB N3MEPEHUN.
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Pa3nnM4yaloT ABa OCHOBHbIX MeToga W3MEepeHWn: MeTOoA
HenocpeacTBEHHOW OLEHKMN U MeTOo[, CPaBHEHMUS.

MeTton HenocpeACTBEHHOU OLEHKU - METOL WU3MEPEHUs,
npu KOTOpPOM 3HayeHne BENTNYMHDI onpenenarT
HenocpeacTBEHHO no OTCYETHOMY YCTPOUCTBY
N3MepuUTeribHOro npmbopa npsimoro gencreusa. Horga atoT
METO/ Ha3bIBaOT METOLOM MPAMOro npeobpasoBaHuS.

MeToa cpaBHeHUA - MeTo4 W3MEepeHUud, MNpu KOTOPOM
N3MepaemMyro  BefIMYMHY CpaBHMBAKT C  BENUYMHOMW,
BOCIMPON3BOANMON MEPOMW.



MeTtogq  cpaBHeHMA  MOXET  peanu3oBbiBaTbCA B
creayrLwmx mognduKkaumax:
HyneBou mMmeTtopn (KOMNEHCAUNOHHbIN) - MEeToL, NPU KOTOPOM
PE3YNbTUPYOLWNKA 3PdEKT BO3OENCTBUSA BEMNYMH HA NPUoop
CpaBHEHUA OOBOOAT OO0 Hyn4,;
andpdepeHumanbHbIN  MeTOoO, - MeTod, MNpu  KOTOPOM
dOpPMUPYIOT U N3MEPSAIOT PA3HOCTbL N3MEPAEMON N N3BECTHOU
BENIMYMHbI, BOCMPOU3BOAMMON MEPOU;
MeToa4 coBnageHWM- MeToq, Mpu KOTOPOM pPa3HOCTb
N3MepaemMon U U3BECTHOMN BESIMYMHBbI N3MEPAIOT, NCMNOSb3Y4
coBnageHne OTMETOK LLKan unn nepuoanvyecknx CUrHamnos,;
MeTo4 nNnpoTUBOMNOCTaBMEHUA - MeTod, NpU KOTOPOM
namepdaemMas UM UN3BeCTHaa BeNIMYMHbI OOHOBPEMEHHO
BO34ENCTBYIOT Ha NMPubop CpaBHEHUS, C MOMOLLBIO KOTOPOro
yCTaHaBMMBAETCA COOTHOLLUEHME MeXay 3TUMU BENUYNHaAMN.
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B 3aBucumoctm OT MeToga W3MEpeHuMn U CBOUCTB
MPUMEHSEMbIX CPEACTB M3MEPEHUN BCE WU3MEPEHUS MOryT
BbINOMHATLCS MO0 C OQHOKPATHbIMK, NUMBO C MHOIOKPaTHbLIMU
HabngeHNnAMM.

HabniogeHne - 3T0 eguHMYHaAa  3KCNepUMEHTanbHas
oriepauus, peaynsraT KOTOpPOW - pe3ynsrar HabnwogeHus -
BCerga MMeeT CllyvyanHbIU XxapakTtep.

ANroputm usmepeHus - npegnucaHne o nopsake BbiNONHEHNUS
ornepauun, obecrneymBaroWmMx N3MepPeHNEe UCKOMOIro 3HaYeHUs
don3nyeckon BENMNYNHDI.



KITACCUPUKALINA NMOMPELLIHOCTEW

ITloboe wun3mepeHne Bcerga BbINOMHAETCS C HEKOTOPOW
NOrPEeLIHOCTbIO, KOTOpasa Bbl3blBAETCA HECOBEPLUEHCTBOM
METOO4OB W CPeacTB U3MEpPEHUN, HEMOCTOAHCTBOM YCIOBWUM

HabnoaeHus, a TakkKe HeJoCTaTO4YHbIM ONbITOM
aKcnepuMeHTaTopa Ui oCobEHHOCTAMM Ero OPraHoOB YYBCTB.
MorpewHOCTb U3MepeHUss - OTKIIOHEHMEe pe3ynbraTa

namepeHmns X oT ICTUHHOIO 3Ha4YeHUA U3MepaemMon BENMUYNHBI
Q:
A=X-Q

Tak Kak UCTUHHOE 3HayeHume duamndeckon BennUMHbl Q Ha
NpakTUKe HEWU3BECTHO, TMNpU pacyeTax MPUMEHAIT Tak
Ha3blBaeMoe AencTBuUTenbHoe 3HadyeHne XAa, HanageHHoe
9KCMEPUMEHTANIbHO W HACTONbKO  npubnuxarouieeca K
NCTUHHOMY, YTO MOXET ObITb NCNOMbL30BaHO BMECTO HETO.

17



18

B 3aBuMCMMOCTM OT XxapakTepa NpPOsSBNEeHUs MOrpeLlHOCTU
MMEIOT CreayoLe COCTaBMNSALINE:

criydamHasa nMorpewHoCTb - MOrpeLHoCTb, WU3MEHSALWascs
cryyYamHbiM 06pa3om nNpu NOBTOPHbIX UBMEPEHUAX OAHOW N TOW
e BenuYMHbl (Hanpumep, MNOrpeLlHoCTb, BO3HWUKaKLWad B
pesyrisrate OKpyrneHus);

cucremMaTun4yeckasl rnorpeLHoCTb - NOrpeLLHOCTb, OCTarLladacs
NOCTOAHHOW UK 3aKOHOMEPHO N3MEHSIoLLAsCA NPU NOBTOPHbIX
N3MEPEHNAX OOHOM U TOW XKe BenuYuHbl (Hanpumep,
NOrpeLUHOCTb, NOABMAOLLASACS n3-3a HEeCOOTBETCTBUA
OENCTBUTENLHOIO U HOMUHANbLHOIO 3HAa4YeHUSA MepPbI);

rpy6a;| NOorpeLHoOCTb - NOrpeLHoOCTb, CyLleCTBEHHO
npeBblllarowad oxXngaemyto rnpm AaHHblX YCITOBUAX.
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B 3aBucMmoctn OT XxapakTepa BIUSHUA Ha pe3ynsrtaT U3MepeHus
pasnuyaroT criegyroLme rnorpeLHoCTy:
apaAUTUBHBbIE - MOrPEeLLIHOCTN, 3HA4YEHUs] KOTOPbIX HE 3aBUCAT OT 3Ha4YeHud
N3MEePUTENbHON BENUYUHDI;
MYNbTUNNNKaTUBHbIE - MOrPELIHOCTU, 3HAYEHUS KOTOPbIX U3MEHSIOTCH C
N3MEHEHNEM U3MEPAEMON BESNTNYNHDI.
OTU MNOrPELHOCTM MOryT ObiTb W CUCTEMATUYECKUMU, WU CryYyanHbIMU
OL4HOBPEMEHHO.

B 3aBucumMoctT OT  WUCTOYHMKA  BO3HMKHOBEHMSA  MOrpeLuHOCTU
KnaccuuumpyroTca criegyowmm odbpasom:
MeToAuYeCKue - TMOrpelHoCTH, BO3HMKAKLWNE U3-3a HEeCOBepLUeHCTBa
METOAOB W3MepeHun u obpaboTkm ux pesynbratoB. Kak npaBuno, 370
cucTemMaTndeckme norpeLlHoCTy;
MHCTPYMEHTanbHble  (annapaTypHbie) -  MOrPeLHoOCTN,  KOTopble
OnpeaensTCs NOrpeLlHOCTAMN NMPUMEHSAEMbIX CPEACTB U3SMEPEHWUN;
BHELUHUe - T[OrpeLlHoOCTN, OOYCrOBMIEHHbIE OTKITIOHEHWMEM OOHOM WK
HECKOJSTbKMX BIUAKOLLMX BESIMYUH OT HOPMAasibHbIX 3HayYeHun (Hanpumep,
Temneparypbl, BIAXXHOCTU, MAarHUTHbIX WU 3NIEKTPUYECKUX Monen n T.4.). OTH
MNOrPELLUHOCTN HOCAT CUCTEMATUYECKUIN XapaKTep;
CyObeKTUBHbIE (NMUYHbIE) - NOrpeLwHocTy, oOycnoBreHHble
NHOMBUAYaNbHLIMWU OCOBEHHOCTAMM JKcrepumMmeHTatopa. MoryT ObITb Kak
cUCTEMaTUYECKNMU, TaK U CIy4YanHbIMU.
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MOrPELUHOCTWM CPEACTB NSMEPEHWM

lMorpewHoOCTL CpeacTB WU3MEPEeHUn - 3TO OTInYMe
NnoKasaHns WU3MepUTENbLHOro npmbopa OT OEeUCTBUTESNBHOIO
3Ha4YeHua unsmepaemoun BenuuuHbl. OHa BKMO4YaeT B cebs B
obLiem crnyyae CUCTEMATUYECKYIO 7 CIly4yaunHyto
coCTaBnsoLme.
[OCT 8.009-84 ICWU «Hopmupyemble MeETpPOOrnyeckme
XapaKTeEPUCTUKM CPeacTB U3MeEpPeHun» npegycmaTtpusaet
creaywouime nokasarenu TOYHOCTU CPeaCTB N3MEPEHUN.
- npegen, MaTemMaTnyeckoe oXuagaHue 7
cpefHekBagpartunyeckoe OTKJIIOHEHME ornyckaemowu
cucTteMaTUYECKOU COCTaBMAOLLEN NOrPELLUHOCTN;
- Npeaen Oonyckaemoro cpegHekBaapaTnuyeckoro OTKIOHEHNSA K
aBTOKOppendaunoHHasa yHKUMA Mnu crnekTpanbHasa MMOTHOCTb
Clly4anHOW COCTaBnsoLLEN NOrPELLIHOCTH.



[TorpewHOCTN CpeacTB M3MepeHun MoryT ObiTb npeacTtaBrieHbl B
crepyroLwmx popmax:
abcornTHaa NOrpeLHOCTb - Pa3HOCTb MeXay U3MEPEHHLIM X U UCTUHHBIM
Q 3Ha4YeHneM N3MepsaeMomn BENUYNHBLI:
B aTtom cny4dae B pesynbrar nsmepeHuss BBOOAUTCA MonpaBKa - 3HadYeHue
BENMUYMHbI, OOHOMMEHHON C U3MepAeMon, npudasrsieMmoe K Mnosiyd4eHHOMY
Npu  U3MEPEHMN  3HAYEHUID  BENIMYMHBbI  C  Lerbl  UCKMIYEHUd
cucTtemMaTnyeckon NorpeLLHoCTu:
OTHOCUTENbHaA NOrpeLHOCTb - OTHOLEHNEe abCcontoTHOW MOrPELUHOCTU K
NCTUHHOMY 3Ha4YEHUI0 N3MEPAEMOUN BENTUYNHDI.
YacTto B TeXHUKE U3MEPEHNN MNOMb3YITCH TakKUM MOHATUEM, KaK TOYHOCTb
U3MEpPEeHUN - XapaKTEPUCTMKaA KayecTBa W3MEPEHUs, OTpaxaroLlas
BrIN30CTb NX Pe3ynbTaToB K UCTUHHOMY 3HAYeHUI0, USMEPSEMON BENUYMHBI.
KonnyectBeHHO 3TO BenuyuHa, obpartHass Moaynio  OTHOCUTENbHOM
NOrpeLHOCTN USMEPEHMNS:
npuBeAeHHas MOrpewWwHoOCTb - OTHOLLUEHME abCOSOTHOM MOrpeLwHoCTn K
HekoTopoMy Hopmupylowemy 3HadeHnto XN. B pgaHHom cnydae XN -
YCNMOBHO MpUHATAA BeNuWYMHA, KOTOpasd MOXET MpuHUMaTb pasfndHble
3Ha4YeHUs B 3aBMCMMOCTU OT Tuna wkanbel. B cny4vae, korga wkana npmbopa
paBHomepHa ©n «0» Haxogutca B Hayane wkanbl  (Cambln
PacnpoCTPaHEHHbIN B TEXHUKE W3MEepeHun cnydyam), B KadectBe XN
NPUHUMAIOT Npeaen naMmepeHus.
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B 3aBMcMMOCTM OT Npegenoe 4onyckaemom
NOrpeLLUHOCTN BCe CpeacTBa N3MepeHUst AensaTcs Ha Knaccbl

TOYHOCTM.

Knacc TouyHOCTM cpeactBa U3MEPEHUs -  3TO
0000LlEHHas  XapaKTepucTuka  CcpeactBa  U3MEpPEHUS,
onpegendemasl npegenamm  OOMYyCKaeMblX OCHOBHOW WU
OOMONMHUTENBHOM  MOrPELUHOCTEN, a TakkKe AOpYyrumu
CBOMCTBaMM CcpeacTBa  U3MEPEHUs, BAUAOWMMU  Ha
TOYHOCTb, 3HA4YEeHUsA  KOTOPOWM  YyCTaHaBNMBaKTCS B
cTaHgapTax Ha oTAenbHble BUAbl CPEACTB U3MEPEHUN.
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KINACCUDUKALUNA NBMEPUTEJIBHbLIX NMPUBOPOB

ANeKTpomMmexaHnyeckKme npuoopbl COCTOAT n3
OTHOCUTENbLHO NpOCTOU N3MepuUTeENbLHOU Lenu 7
N3MEPUTENBLHOIO MexaHn3ma.

UameputenbHas Luenb - COBOKYIMHOCTb
npeobpas3oBaTenbHbIX 3fIEMEHTOB, KOTOpasi obecneymBaeT
npeobpasoBaHNE M3MEPSAEMON  BEMUYMHLI B OPYryIo
BESTMYMHY, BO3OEUCTBYIOLLYID Ha U3MePUTENbHbIN MEXaHU3M
(Hanpumep, NpeobpasyeT NEPEMEHHbLIN TOK B NMOCTOSIHHLIN).
U3amepuTernbHbIK MEeXaHU3M COCTOUT U3 MEXaHUYEeCKUX
9fIEMEHTOB (MPYXWH, KaTyweK, MarHMToB), B3aMMOLENCTBUE
KOTOPbIX BbI3bIBAET X B3aUMHOE MNepeMeLLEHNE.
ONEeKTPOHHbIe  U3MepuTeribHble Npudbopbl -  3TO
9JIEKTPOHHbIE YCTPOWUCTBA: ycunurtenu, CUETYUMKM,
aelndpaTtopbl, NIEKTPOHHbIE KIHOYM U T.4.



B aHanoroBbIX n3meputenbHbIX Npubdopax BbIXOOHbIE
CArHanbl, a cnegoBaTenbHO, W MOKa3aHUA  ABNSAKOTCSH
HENPEPbIBHbIMX  OYHKLUMSAMM  U3MEHEHUSI  U3MEPAEMOW
BEITUYMHBI.

B undpoBbIX nameputernbHblXx npundopax
BblpabaTtbIBalOTCA AUCKPETHbIE  CUTHanNbI N3MepUTENbLHOU
NHdopmMmaLunmn, a noKasaHua npeacTaBnalTcad B UUPpoBOMU

doopme.
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B 3aBucumoctn OT QopMbl MpencrtaBneHnss nokKasaHun
cpeacTBa U3MEPEHUA KnaccuuuupyoTcs cnegyrowmm odbpasom:
noKasblBaloLlne, T.e. 4ONYyCKaloLLMe TOMbKO OTCHET NOKa3aHWUM;
perncTpupyrLime, T.€e. Oornyckawuwme He TONbKO OTCYET, HO WU
perncTpauuio rnokasaHun B dpopme amarpamm (camonuuiyliue
npubopsbl) nnu pacnevatkn B umudposon opme (nedvatarowimne
npubopsbl).

[To  ycnoBusM NPUMEHEHUSA  cpeactBa  U3MEpPEHUs
Krnaccmdmumpyrotca criegytowmm obpasom:

-  npubopbl o0OWEro rnpUMEHEHUs, npeagHa3Ha4YeHHble Ans
NCNOMb30BaHUA B Pa3fIMYHbIX PaAUO3SIEKTPOHHBIX YCTPOMCTBAX
He3aBMCUMO OT UX Ha3Ha4YeHus;

- Npmnbopbl cneunarnbHble (CEPBUCHLIE), NpeAHa3Ha4YeHHble AN
N3MEPEHUS napamMeTpoB  CUrHarsroB B  onpeaeneHHbIX
YCTPOUCTBAX;

- BCTPOEHHbIE NMPUBOPLI, BXOASLLUNE B COCTaB Pagno3fIEKTPOHHbIX
YCTPOWUCTB.
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OCHOBHbIE METPOJNOI’MYECKWE XAPAKTEPUCTUKU

CPEOCTB MBMEPEHUM

XapakTepUCTUKN  CPeacTB  U3MEPEHMM  MNO3BOMNSAIOT  OUEHUTH
CBOWUCTBa cpeactBa U3MEpPEHMU U BO3MOXHOCTU ero npuMeHeHus B
3aJaHHbIX YCITOBUSAX aKcnnyarauun. K HUM OTHOCHATCH
METPOSIOrMyeckme N TeXHNYECKNEe XapakTEPUCTUKN.

MeTpornornyeckmne xapakTepuUCTUKN OKa3biBatoT peLlatoLLlee BlaHne Ha
pe3ynsTaThl U NOrPeLHOCTU N3MEPEHUN.

K OCHOBHbIM METPOSIOrMYeCKUM XapaKkTepucTukam OTHOCAT
creayioLiue:

- YyBCTBUTENIbHOCTbL UMW LleHa AeneHuna LKarnbl,

- BXOOHOW UMneaaHc;

- Bapmauma nokasaHuu;

- AMHAMUNYEeCKNEe XapaKkTePUCTUKU;

- MOrpeLHOCTU CPEACTB U3MEPEHUN;

- BbIXOOHOW KO[;

- Yncno paspsaos;

- LUeHa eauHUUbl HauMeHbLLEro paspsiga koga npmbopoB ¢ LMAPOBbLIM
OTCYETOM.



27

YUyBCTBUTENBLHOCTb  M3MEPUTENBHOIO  nNpubopa  xXapakTepusyet
peakumto npmbopa Ha M3MEHEHME CcuUrHana Ha BXOAE W paBHSETCHA
OTHOLUEHNIO U3MEHEHUSI CUrHana Ha BbIxoge npubopa [Ha K
Bbl3blBaAKOLLEMY €r0 NUSMEHEHNIO U3MEPSEMON BESTUYUHDI

BxoaHoun nMmnepaHc (ZBX) onpenenseT BnuaHne cpeacrea NaMepeHus
Ha Mccnegyemyro cxemy. 3a cyeT noTpebrieHMs HEKOTOPOU MOLLHOCTU
CpPencTBO U3MEPEHUS MOXET U3MEHUTb PEXMM paboTbl ManoOMOLLHOro
NCTOYHMKA BXOQHOro CUrHarna, Yto NpuBoAUT K MOSIBMIEHMIO MOrPELLUHOCTU

namepeHns. BxogHow umnegaHc -  BenMYMMHA  KOMIMFEKCHas.
Bapuauus nokasaHUW M3MepuTenbHOro npudopa (BbIXOOHOIO curHana
N3MepuTenbHoro npeobpasoBaTtens) - 93T0 pPas3HOCTb MOKa3aHW

N3MepUTENbHOro Npnbopa, COOTBETCTRBYOLLIAA JaHHOM TOYKe Anana3oHa
M3MEPEHUA NpW  OBYX HanpaBreHUsX MeOSIEHHOI0  U3MEeHEHUS
napameTpa BxogHoro curHana. [lpuynHOM Bapuauuu MoKasaHUN
ABNSAETCA TPEHWEe B onopax MnoABMXHON YacTu WU3MEepPUTENbHOrIO
MexaHun3ma.

Takne xapakTepuUCTUKW, Kak BbIXOAHOW KOA, YMCNO paspsaoB Koaa,
OTHOCATCS K LIMDPOBLIM U3MEPUTENBHBLIM NPUOopam.



AJUuHamMn4yeckme XxapakTepuUCTUKU - I3TO XapPaKTEPUCTUKN UHEPLMOHHbIX
CBOWCTB cpeactBa uamepeHus. OHM onpenenstoT 3aBUCUMOCTbL NapamMeTpoB
BbIXOOHOIMO CuUrHana cpeacrtesa U3MepeHUs OT MEHAKLWMXCA BO BpeMeHU
BESIMYMH. MapamMeTpoB BXOL4HOro0 CUrHana, Harpy3ku, BHELLUHUX (PakTOpoB - U
HOPMUPYIOTCA MepenaTtodHon yHKUMEN (XapaKTepusylolen CBA3b Mexay
BXOAHbIM W BbIXOAHbLIM CUrHamnom), rpadukaMmu amnnTygHO-4aCTOTHON W
dpa3o-4acTOTHON XapaKTEPUCTUK, BPEMEHEM YCTaHOBIEHUA MOKasaHUN WU
ObicTpogencTesMeMm  (BenMUMHOW, OOpaTHOM  BPEMEHW  YCTaAHOBMEHUS
noKasaHun).

K OuHamuyeckum XxapakTepucTMkamM OTHOCSATCA TaKXe paspeluarouias
CMocobHOCTb, AMana3oH N3MepsieMbiX BENIMYNH, AnanasoH paboymx 4acToT u
OuanasoH BAUAKOLWMX BEMNUYNH.

Pa3pewaruwiass cnocobHOCTb - MWHMMAanNbHasi PasHOCTb ABYX 3HAYEHUN
N3MepsiEMbIX OOHOPOAHbLIX BEMUYMH, KOoTOopasi MOXeT OblTb pasnuymma
npubopom.

B TexHnyeckom onncaHumn npmbopa obbI4HO YKa3blBalOT NapameTpbl, KOTopble
MOXHO  0ObeauHUTb B Tpynny  KOJMMMYECTBEHHbLIX  XapaKTEePUCTUK,
onpegenarLLmx obnacTtb NPUMEHEHUS. Obnactb NpPUMeHeHNS
XapaKkTepusyetcd COBOKYMHOCTbO Tpex rpynn dU3NYEeCKNX BeSNTUYMH:
ananasoHa U3MepsieMblX BENWYMH; AnanasoHa paboumx 4acToT; AuanasoHa
BIMUAKOLWLNX BENUYNH.
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Ouana3oH namepsieMbiX BEJSIMYUH - 3TO MUHMMASIbBHOE N MaKCUMalibHOE
3Ha4YEeHUS BENMYNH, KOTOPblEe MOryT BbITb N3MEpPEHbLI C 3adaHHON TOYHOCTbIO.
Ouana3oH paboumx 4acToT - nofioca 4acToT, B npegenax KoTopou
BO3MOXHa 9KcnnyaTauusi npubopa wnu U3MEPEHUST NPOU3BOAATCA C
NOrpeLwHOCTbIO, HE NpeBbILaoLWLEN 3aaHHYI0 BENTUYMHY.

Ovana3oH BAUAKLWMX BENUYMH - 3TO AManas3oH BHELWHWUX BESMYUH, OT
KOTOPbIX MOryT 3aBUCETb MOKasaHuUsa npubopoB (TemnepaTtypbl, BHELLUHUX
nosien, YCKOpeHUn 1 1.4.).

HapeXHoCcTb M3MepuTenbLHOro npmbopa - KonnydecTBEHHas! XapakTepUCTuka,
onpegensiowasa crnocobHocTb nNpubopa BbINOMAHATL 3adaHHble  (PYHKUMN,
COXpaHsAsi CBOWM JKcMSlyaTauMOHHbIE MNOKas3aTeNuM B 3adaHHbIX npenenax B
TeyeHne TpebyemMoro npomMexyTka BpeMeHn unm Tpebyemon HapaboTku B
onpedeneHHbIX pexumax W ycnoBusix akcnnyatauun. HageXHoCTb MoXeT
ObITb YCTAHOBIEHA OQHUM U3 CNeayLWmMX nokasaTeneun:

- MMHUMarbHbLIM 3HAa4YeHNEM BEPOSATHOCTM Be30TKasHoM paboTbl HA 3a4aHHOEe
BpPEMS;

- MWHMMarnbHbIM 3Ha4YeHnem HapaboTkMu OO nMepBOro oOTKasa, Wunu
MWHUManNbHbIM 3Ha4YeHNeM HapaboTkn Ha oTka3s (He meHee 1000 yacoB);

- MMHUMarbHbIM 3Ha4eHNEM NapaMeTpa NoToka OTKa30B;

- MakcMmMarnbHbIM 3HAYEHMEM UHTEHCUBHOCTU OTKA30B.

MeTponormyeckaa HageXHOCTb - BEPOATHOCTb HaXOXAEHWUS OCHOBHbIX
METPONOrMYECKNX XapaKTEPUCTUK U B MNEPBYO oO4vYepenb MNOrpeLiHocTn B
OONYyCTUMbIX Npeaenax B Te4eHne onpeaeneHHoro BpeMeHu.
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CINACMBO 3A BHUMAHUE
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