3mepenue. Buapl u
METOJIbI U3MEPECHUM.

1. D1€MEHTHI IIPOLIECCA U3MEPEHUI.
2. Knaccudukanus n3MepeHun
3. MeToaibl IBMEPEHUI.



N3mepeHune pu3ndecKkou
BEJINYHHBI

e COBOKYITHOCTH OII€palMU 110 IPUMEHEHHUIO
TEXHUYECKOI'O CPEJICTBA, XPAHSILIETO
equHuy @B, o0ecreurnBarommx
HAaXO0XKJICHUE COOTHOIICHHUS (B SBHOM WJIU
HESIBHOM BHJIC) U3MEPSICMOM BEIIMUYMHEI C €€

CAUHULICH U MTOJYYECHUE 3HAYECHUSA dTOU
BEJIMUYNHBI



DJIEMEHTHI IIPoLeCcca U3MEPEHNU M

2 OOBEKT u3MEpEeHU

2 CyObeKT u3MepeHus
2 CpencTtBo UBMEpEHUS
2 YciaoBuUs U3MEPEHUN
2 Pe3ynbrar nzmepeHun

2

3agada (1eb)
N3MEPEHUS

Moaenr 00beKTa
N3MEPCHUS

Moaens BIUSIOIUX
BCJIMYUH

Mogaens nuzmepsseMoun
OB



O0beKT U3MepeHust - pealibHbIN (PU3NYECKUN
00BEKT ((pu3nueckas CUCTEMA, IMPOLECC, IBICHUE),
CBOMCTBA KOTOPOTO XapaKTEPU3YIOTCS OJTHON WIIU
HECKOJIbKUMU u3MepsieMbiMu OB

Cy0beKT M3MepPeHHs - YEJIOBEK, OCYIIECCTBIISIOIINMI

IIOCTAaHOBKY M3MEPUTEIILHOM 3aJ1a4u, COOp W aHAJINU3

Al pUOPHOM MH(pOPMALIMH, TEXHUYECKYIO OIIepaIlHIo
M3MEPEHUI, 00pabOTKY X PE3YyIbTATOB.



e CpeacTrBo U3MEPEHUM - TEXHUYECKOE
CPEIACTBO UCHOJIB3YEMOE JIJIA
IIPOBEICHUA U3MEPEHNUN 1 UMEIOIIEE
HOPMHUPOBAHHBIE METPOJIOTHYECKUE
XapaKTEPUCTUKH

* B ocHOBe pa0OTHI CpeCcTBA U3MEPCHUI
3aJI0’KEH OIPEACICHHBIN MPUHITAI U
HCIOJIb3YETCA ONPECIICHHBIA METO/I



IIpuHIUN M3MepPeHuH - PU3NYECCKOE SIBICHUE UM
3((HEKT, IOJT0KEHHBIE B OCHOBY U3MEPCHUI

MeToa u3MepeHun - IIPUEM WA COBOKYITHOCTD
IIPUEMOB CPaBHEHUS U3MEPIEMOM (PHU3UUECKON
BEJIMYUHBI C €€ CIIUHUILIEU B COOTBETCTBUM C
pEANTM30BAHHBIM MTPUHIIUIIOM U3MEPEHUHU



YciaoBust U3MEPEHUU- COBOKYITHOCTD
BIIMSIOIINX BEJINYHH, OITMCHIBAIOIINX
COCTOSIHHUE OKpyKaroieu cpeasl u CU

* HopmasibHbIE
* Paboumne
* [IpenenbHbIC



HopMaibHbIE YCIOBUA

* YCII0BUA, XapaKTEPU3YEMbIE COBOKYITHOCTBIO
3HAYCHUM (HOPMAJIbHOEC 3HAYCHHUEC) UJIH
oOsacte 3HaueHui ( HopMajabHas 00JIaCTh
3HAYCHWM ) BIUSIOIINX BEJIMYWH, IPU
KOTOPBIX U3MEHEHUEM PE3YJIbTaTa U3MEPECHUU
IPEHEOPETAIOT BCICACTBUE MAIOCTH

e YcranoBieHsl B THIIA n noxkymenTanuu Ha
CHU



Pabo4ue ycnoBus

* YCJIOBUS UBMEPEHUM, ITPU KOTOPBIX
BJIMSIIOIIYE BEJIMYMHBI HAXOAATCS B
npeaeiiax padodyux oonacreu

* HopMupyroT 1OMOTHATENBHYO
IOTPEIITHOCTD



IIpenenbHbIe yCI0BUA

* YCIIOBHS UIBMEPEHUN, XapaKTEPU3YEMBbIC
IKCTPEMaJIbHBIMU 3HAYCHUSIMH U3MEPSIECMON
Y BIUSIOIICH BEIUYMH, KOTOPBIE CPEACTBO
M3MEPEHUN MOXKET BBIICPKaTh 0€3
pa3pyIICHUN U YXYAILICHUS €r0
METPOJIOTMYECKHUX XapAKTEPUCTUK
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Pesyabrar - 3HaucHue OB,
IIOJIYYEHHOE IIYTEM U3MEPEHUA

TodHOCTB

[IpaBUIILHOCTE

IIpen3noHHOCTD

- HOBTOPSIEMOCTB (CXOIUMOCTD)
- BOCIIPOHU3BOJUMOCTH

- IIPOMCKYTOUHA ITPCIHHU3NMOHHOCTD
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 TouHOCTB - OJIM30CTh pE3YyJIbTaTa K
IPUHITOMY 3TAJIOHHOMY 3HAYCHMIO

e [IpaBUIIBHOCTH - OJIM30CTH CPEIHETO
3HAYCHUS, OIYYCHHOTO HA OCHOBAHUU
OOJIBIIION CEPHUM PE3YJIBTATOB UBMEPECHUM, K
IPUHATOMY 3TATOHHOMY 3HAYECHHUIO

e IIpen3MOHHOCTD - OJIU30CTh MEXKIY
HE3aBUCUMBIMM PE3YJIbTaTaMH U3MEPCHUM,
OJIY4YCHHBIMHU IIPU ONPEACICHHBIX YCIOBHUIX
(TOBTOPSEMOCTH, BOCIPOU3BOJIUMOCTH,
IIPOMEKYTOYHON NPEIM3UOHHOCTH )
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I Ipenn3nOHHOCTH

e IloBTOPSIEMOCTD - IIPEIIU3MOHHOCTD B YCIIOBUSX
IIOBTOPSIEMOCTHU (OJHHUM METOAOM, B OJHOM
nabopaTopuu, OJUH 00pa3ell, OAUH OIIepaTop)

* Bocnpou3BoauMoCTh - IIPEIIM3UOHHOCTH B
YCIIOBUSIX BOCIIPOM3BOJIMMOCTH (B Pa3HBIX
1a00paTopUsIX)

e [IpomexxyTOoOuHASI NPEHU3UOHHOCTD -
IPELU3UOHHOCTD PE3YNIbTaTOB, MOTYYCHHBIX B
OJIHOM JIa0OPpaTOPHHU, HO B PA3HBIX YCIOBHUSIX
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Buiel naMepeHum

* [IpsaMbIe 1 KOCBEHHBIE, COBOKYIIHBIE U
COBMECTHBIE

* AOCOIIOTHBIE U OTHOCHUTEIIbHBIC

* TexHUUYECKHE U METPOJIOTUYECKUE

* PaBHOTOYHBIE 1 HEPABHOTOYHBIE

* PaBHOpaccesHHbIE 1 HEPABHOPACCESHHBIC

e CtaTnyeckue u JTNUHAMHUYCCKHUC
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N3MEPEHUA

NPSIMBIE COBOKYITHBIE ABCOJIIOTHBIE OJITHOKPAHBIE
Q=X L1,L2,L3,... R=X n=1
KOCBEHHBIE COBMECTHBIE OTHOCHUTEJIbHBIE
Q=1f(X,Y...) L,M,T,...
R = X/Xnorm MHOTI'OKPAHBIE
n#l
T10 ITOJIyYECHUIO 10 U3MEPSAEMbIM o (hopmMaM OLIEHKH 10 YHCITY
pe3vibTrara BCJIIMYMHAM Ha6JIIO,[I€HPII>i
A\
CTATUYECKHUE METPOJIOTMYECKHUE PABHOTOYHBIE
Vo <<Vox A—0 A=A,
PABHOPACCEAHHBIE
TEXHUYECKHUE A cavai®A cayua
JUHAMUWYECKHUE A<[A]
VQ = VQX -
HEPABHOTOYHBIE
A #A,
110 CKOPOCTH OPHEHTHPE)BO‘IHHE HEPABHOPACCESHHBIE
H3MEPHTENHHOTO A=A A vas FA crvuz
mpeoOpa3oBaHus
110 I_[eJ'IeBOMy HaAa3HAYCHUIO
110 COITOCTABIICHHUIO TOYHOCTH
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e [IpsiMbIe U3MeEpPEHU S - UICKOMOE 3HAYCHUE
U3MEPAEMOM BEJIUYUHBI HAXOAAT
HEIIOCPEACTBEHHO O Imoka3zanusm CU

c 0 =x

 KocBeHHbIC U3MEpPEeHMS - U3MEPEHUS, TIPU
KOTOPBIX UCKOMOE€ 3HAYCHUE BEIIMYMHBI
HaXOJIT HAa OCHOBAHUU U3BECTHOU
3aBUCUMOCTHU MEX]1y 3TOU BEJIUUYUHOU U

BEJIMYMHAMMU, ITIOABEPracMbIMU IPSIMbBIM
U3MEPECHUAM

cO=F(X Y Z,...),
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 COBOKYIIHBIE U3MEPEHHUS - IIPOU3BOAUMBIE
OJTHOBPEMEHHO M3MEPEHHUS HECKOJIBKUX
OJITHOMMEHHBIX BEJIMYMH, IIPHU KOTOPHIX
MCKOMBIC 3HAYCHUS HAXOIAT PEIICHUEM
CUCTEMBI YPaBHECHUM

e CoBMeCTHbBIEC U3MEPEHUH - OJHOBPEMECHHBIE
M3MEPECHHUS HECKOJIBKMX Pa3HOPOAHBIX BEIUYMH
IJIs1 YCTAHOBJICHUS 3aBUCUMOCTH MEXKY HUMU
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* AOCOJIIOTHOE U3MEPEHHE - OIIPEIE-
JICHUE BCJIMYMHEL B €€ CIMHUIIAX

e OTHOCUTEJILHOE U3MEPECHHUE -
U3MEPEHUE OTHOILICHUS OIPEECIIs-
€MOH BEJIMYMUHBI K OJHOMMEHHOM,
UTPAKOIIEN POJIb €AUHUILIBI, UITH
IIPUHUMAEMOM 32 HCXOAHYIO (0€3-
pa3sMepHas BEJIMYHMHA WU BbIPaXKe-
HHasi B OTHOCHUTEIbHBIX €IUHHUIIAX )
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e OHOKpAaTHbIC U3MEPECHUS -

N3MCPCHUSI, BBIIIOJIHCHHBIC OAMH PA3.

* MHOTOKpaTHbIC U3MEPEHUS -
M3MEPEHUS OTHOM U TOU K€ (PU3H-
YE€CKOH BEJIUYMHBI, PE3YJILTAThI
KOTOPBIX MOJIYYArOT U3 HECKOJIBKUX

CJIEAYIOLIMX APYT 3a JAPYIrOM
U3MEPECHUU
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* Texunueckue U3MEpPEeHU A -U3MEPECHUS,
BBITIOJIHIEMBIE C 3apaHEe YCTAHOBICHHOM
TOYHOCTBIO, T. €. IIOIPEITHOCTh TAKUX
M3MEPEHHUHN HE NOJIKHA IPEBBIIIATH 3apaHee
3aJIAHHOTO (JOIYCTUMOTO) 3HAYCHUS

* MerpoJjioruiecKkue u3MepeHus -
U3MEPEHUS, BBITIOJIHIEMbIE C MAKCUMAJILHO
TOCTHXKUMOU TOYHOCTBIO, T.€. MUHUMAJIbHOU
(OIpH UMEIOIINXCS OTPAHUYCHUSIX )
IOTPENTHOCTBIO
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e PaBHOTOYHBIC - U3MEPEHUA BYX
CEpUU, 111 KOTOPBIX OLICHKH TOYHOCTHU
(DOrpEIIHOCTH)  MOXKHO  CUMTAaTh
IIPAKTUYECKU OJIMHAKOBBIMH

* HepaBHOTOYHBIE - W3MEPEHUS C
PA3TIUYAOIIMMUCS OTPENTHOCTAMUA
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* PaBHOpaccesiHHbIC - U3MEPEHUSA C
COBIAJAOMIUMHU 3HAYECHUSAMU OIIEHOK
CJIYYaMHBIX COCTABJIAIOIIMX MOIPENIHOC-
TEU U3MEPEHUN CPABHUBAEMBIX CEPUM

e HepaBHOpacCeTHHBIMM - U3MEPEHUSA C
DPATUYHBIMU 3HAYEHUAMU OTIEHOK
CJIYYaHBIX COCTABJIAIOIINAX MOTPEITHOCTEU
U3MEPEHUN CPABHUBAEMBIX CEPUM
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e CTarnyeckoe U3MepeHue — N3MEPECHUE
(PM3UYECKON BEJIMYNHBI, IPUHUMAEMOM B
COOTBETCTBUM C KOHKPETHOM U3MEPUTE]Ib-
HOH 3aJa4€H 3a HEU3MEHHYIO Ha IIPOTAXKE-
HUH BPEMEHU U3MEPECHUS

e JIMHAMMYECKOE U3MEPEHHUE - U3MEPEHHE
M3MEHSoIIENcs mo pasmepy @B (qomon-
HHATEJIbHAS TUHAMHUYECKAsI IOTPEITHOCTH )
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MeToa M3MEPEeHHUH — IpHeM HUIH COBOKYITHOCTh
IIpUEMOB cpaBHeHUs usmepsiemMon OB ¢ ee

e TMHULIEU

2 HenmocpenacTBeHHOM OLICHKH
2 CpaBHEHHUS C MEpPOU

2 - HYJIEBOU

2 - nuddpepeHIMATBHBIN
2 - COBITAJICHUU

2 - IPOTHUBONACTABICHUS
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METO/1bl U3MEPEHUH

METO/
HEINOCPEJICTBEHH
Ol OUIEHKHN

Q=x

METOJI CPABHEHUS C MEPOM

Hszmepenue
UWUPOKOOUANAZOHHBIM
npubopom

H3zmepenue
UWMpUX080U Mepoul

O=x+Xm
JTugpphepenyuanvuoiii Hyneegoiui
x=0 x=10
(Memoo noano2o
YPa8HOBeWIUBAHU)
CoBnageHui
Ilpomueonocmaene- 3ameuienusn
HUA
1. Xu —- | CH
00— |CH | — Xnu 2.0 — U




MeTo1 HETTOCPEICTBEHHOU
OLICHKHU

e 3HAYCHHUE M3MEPSIEMOM (bU3UYECKOU
BEJIMYMHBI ONPEICISIIOT HENOCPEICTBEHHO

10 MMOKa3bIBAIOIIEMY YCTPOMCTBY CPEIACTBA
U3MEPEHUU

« Mepa «3aJlO)K€Ha» B  HM3MEPHUTEIIbHBIM
IpUOOP OITOCPEAOBAHO

e 0 =x
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Metoa cpaBHEHHS C MEPOU

< M3mepsemas BeJIMYMHA CPABHUBACTCSH C
M3BECTHOMW BEJIMYHUHOM, BOCIIPOU3BOINMOM
MEPOU

< IIpenycmarpuBaet 00s13aTEILHOE
MCIIOJIb30BAHUE OBEILICCTBICHHOU MEPHI
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JIndpepeHnmaabHbIA METO/

* MeTo CpaBHEHHSA C MEPOM, B KOTOPOM
U3MEPIEMYIO BEJIUUYUHY 3aMEIAI0T MEPOU C
M3BECTHBIM 3HAYEHUEM BelM4uHbL. [lpwu
3TOM  Ha  M3MCPUTECIBHBIA  IPHOOP
BO3JIECHCTBYET  Pa3HOCTH U3MEPSAEMOU
BEJIMYUMHBI M HW3BECTHOM  BEJIMUYMHBI,
BOCIIPOU3BOIMMON MEPOU

e OD=x+ XM
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HyneBou meTon

* MeToa CpaBHEHUS C MEPOM, B KOTOPOM
PE3YABTUPYIOMHM 3P (PEKT BO3ACUCTBUSA
BEJIMYMH Ha NPUOOP CpaBHEHUS JOBOIAT JI0
HYJIS

e x~=0(

29



MeTo1 COBIaaCHUU

* MeToag cCpaBHEHHUS C MEPOU, B KOTOPOM
3HAYCHUE U3MEPSIEMOU BEJINYNHBI
OILICHUBAIOT, HCHOJb3Yys COBIIAJACHHUE €€ C
BEJINYMHOM, BOCIIPOU3BOAUMON MepoH (T. €.
C (PUMKCHPOBAaHHOM OTMETKOM Ha IIIKaje
(PM3UYECKON BEIIMYHHBI)
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MeToa npOTHUBONOCTABIICHUSA

* MeTo CpaBHEHHSA C MEPOM, B KOTOPOM
u3MepsAeMas  BEIMYMHA M BEJIIMYMHA,
BOCIIPOMU3BOAMMAS MEPOU, OJHOBPEMEHHO
BO3JICMCTBYIOT Ha IIpUOOp CpaBHEHHUS, C
[IOMOII[bIO  KOTOPOTO  YCTaHABJIMBACTCS
COOTHOILIEHUE MEXIY STUMU BEIIMUYHMHAMUA
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