Obuwme BONPOCHI U3MEPEHNI

Pe3ynbTaT namepeHuA:
R=Q/q,

roe Q — uamepaeman pu3nYecKan BEINUYMHA;

q — egNHNLA U3SMEPEHMUS;

R — pe3ynbTaT (UMCNEeHHOE 3HaYeHMEe) U3MEPEHUA.
N3mepeHna:
npAmMble - ICKOMOE 3HaYeHMe HaxXo4AT HeNoCcpPeaCTBEHHO U3 ONbITHbLIX AAHHbIX;
KOCBEHHbIE - YNCNEHHOE 3HAaYEHNE NCKOMOM BEIMYMHbI HAXOAAT Ha OCHOBAHMM NPAMbIX
N3MEPEHUIN BENNYMH, CBA3AHHbIX C MCKOMOM onpeaenéHHOM 3aBUCMMOCTbLIO f:

y=T(X X001 %p),
rae y — UCKomad Be€J/INYNHA,
—YNCNEHHbIE 3HA4YE€HNA BE/IMYNH, N3MEPEHHDbIE MPAMbIM cnocobom.
[MpAMble n3mepeHmAa BO3MOXKHbI B TOM C/ly4ae, eCaum eCTb 3TasoHbl. Hanpumep: anmMHa, macca,
3apag, u T.4.
KocBeHHble — Korga 3TasioH OTCyTCTBYeT. Hanpumep: N1I0THOCTb, TemnepaTtypa v T.4.



Obuwme BONPOCHI U3MEPEHNI

CpepncrBa usmepeHuUs - TEXHUYECKME CPEeACTBa, UCNONb3YEMbIE MPU USMEPEHUN U UMEIOLLLNE
HOPMWPOBAHHbIE METPONOTNYECKNE XaPAKTEPUCTUKM.

MeTtoa uamepeHus - COBOKYNHOCTb NPaBua, ONpeaenaoWmnx NPUHLNMbI U CPEeACTBA U3MEPEHUA.
B TEXHMYECKUX N3MEPEHUAX NONYUYMNAM PACNIPOCTPAHEHNE Cneaytoume MeToabl:

— METOA HENOCPEACTBEHHOM OLEHKMU;

— AnddpepeHuUmanbHbin MeToA,;

— Hy/NeBOW meToa,

MeTtoae HenocpeaACTBEHHOW OLEHKU

— 3HaYeHNE U3MePAEMON BENIMUYMHbBI ONpeaenaeTca HenocpeacTBEHHO N0 OTCHETHOMY
YCTPOMCTBY U3MEPUTENBHOIO Npnbopa Npamoro aencrema. Hanpmmep, MamepeHue Cuabl TOKa
aMMNepMeTPOM, ANIUHbI TMHENKOMN.

OvddepeHunanbHbI meTog,

— U3MEpPEHME NPOMN3BOANTCA CPaBHEHNEM U3MePAEMON U 6a30BOM BENNYNHDBI, 3HAYEHUE
KOTOPOM 3apaHee n3BeCTHO. TOYHOCTb onpeaenaeTca TO4HOCTbO 6a30BOM BeMUYMHLL. [Tpumepom
peannsauum 4aHHOrO MeToAa MOXKET CNYKUTb TEPMOKOHAYKTOMETPUYECKMNIM ra30aHanMn3aTop, B
KOTOPOM M3MEHEHWE COCTaBa ra30BOM CMecK onpeaensitoT N0 N3MEHEHMIO TEN/IONPOBOAHOCTU
NYyTEM CPaBHEHMUA C TENJIONPOBOAHOCTbIO BO3A4yXa UM MUPOMETP.

Hynesoi meTtopa

— U3MEepEHUE NPOMN3BOANTCA CPAaBHEHNEM U3MEPAEMON U U3BECTHOM BEIMYUH NYTEM CBEAEHUA
Pa3HOCTU MeXay HUMMK A0 HynA. HyneBon meTon NpMMeHAETCS B MOCTOBbIX CXEMAX
(ypaBHOBELEHHbIA MOCT).
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CpeAactBa usmepeHuii

CpepcTtBa usmepeHumn

— 3TO CPeACTBa, MMetoLWwMe HOPMUPOBAHHbIE METPONOINMYECKME XaPaKTEPUCTUKN, KOTOpPbIE
onpeaenatoT TOYHOCTb U JOCTOBEPHOCTb PE3YNbTAaTOB U3MEPEHUA.

N3meputenbHblit npubop

— CPeACTBO M3MepeHMA, BbipabaTbiBaloLee CUrHan n3mepuTenbHoOn nHGopmaummn B Gopme,
yAoOHOM ANns HenocpeaCcTBEHHOro BOCNPUATUA HabtogaTenem.

N3meputenbHbiv npeobpasoBartenb

— CPeACTBO M3MeEpPEHUA, NpeaHa3HaYeHHOoe AanA BblpabOTKN CUrHaNa U3MepuTesibHOM
nHpopmaumu B popme, yaobHom ans nocneaytowen nepegaym, npeobpasoBaHnA, XpaHEeHUS
N T.4., HEe NoAAaoWENCA HEeNOCPeaCTBEHHOMY BOCNPUATUIO HabatogaTtenem.
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MorpewHoCTH n3mepeHni

ABCONIOTHAA NOrPeLIHOCTD AX= ‘X— Xcm

roe AX - abcontotHas NOrpeLwHoOCTb;
CM — NCTUHHOE 3HAYeHue;
X —un3mepeHHoe 3HaYeHMme.

OTHOCUTENbHAA NOrPELIHOCTb o= AX ]_OO[%}
Xucm
AX 0
NpuBeAeHHasA NOrpeLHOCTb y= —100[ /0},
*N

roe XN — HOpMUpyouiee sHav4eHne, 3apncallee ot TUura wKasibl USMePUTENIbHOIO an6opa.



Obuwme BONPOCHI U3MEPEHNI

lPaaymnpoBoUHan XapaKTepPUCTUKa CPeACTBA U3MEPEHUA - 3aBUCMMOCTb BbIXOAHOIO CUrHana oT
BXOAHOrO, NpeAcTaBAeHHan B BuAe Tabauubl, rpaduka, popmynsl (cm. npumep).

YyBCTBUTENIbHOCTb U3MEPUTENIbHOIO npu60pa - OTHOWEeHUne naMmeHeHnAa BbIXOAHOIO CUITHaNa K
Bbl3BaBWeEMY €ro unasmeHeHu1o I/I3M€pFI€MOI7I BE/IMYUHDI

_al

AX
raoe Al —v3meneHune curHana Ha Bbixoae;
AX — nameHeHwue namepsemoii BennumHbl (Ha Bxoge).

Banaowme pusnyeckmne BeMUUHbI — GU3NYECKNE BEIMUYNHDBI, OKa3biBalOLWME BINSHUE Ha
Pe3yNbTaT U3MEPEHUN, HO He ABAAIOLLMECA NPeaMETOM U3MEPEHUN.

HopmanbHbie yca10BUA - YC/I0BUA, NPU KOTOPbIX BAUAIOLLIME BEIMYNHBI HAXOAATCA B Npeaenax
HOPMa/IbHbIX 3HAYEHUA.

Mpu HOPMaNbHbIX YCNOBUAX ONPeaenaeTcd OCHOBHAA NOrPeLWHOCTb U3MEPUTENbLHOTo Npubopa.
B TeXHMYECKMX YC/IOBUAX Ha CPeACTBA U3SMEPEHUA YCTaHaBAMBaeTca paboyas obnactb Ans
BAUAOLWMX BE/INYMH, B Npeaenax KoTOPpon yCTaHaBINMBAETCA 4ONO/IHUTE/IbHAA NOrpPeLHOCTb.
Knacc TouHocTM npubopa - 0606LEHHAA XapaKTepMCcTUKa, onpeaensemas npeaenamu
JIOMYyCKaeMbIX OCHOBHbIX U AONONHUTE/IbHbIX MOrPELIHOCTEN, a TaKKe APYrMMN CBOMCTBAMU
cpeacTsa U3MepeHus, BAUAIOLWMMMN Ha TOYHOCTb. AX

Knacc ToyHocTM npmnbopa paBeH ero npuBeaEHHON NOrPELLIHOCTH 72—100[%},

*N
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MpaAnpPOBOYHAN XapaKTEPUCTUKA

TemnepaTtypa ConpotusneHne TCM, Om
0 100,000
5 102,140

10 104,280
15 106,420
20 108,560
25 110,690
30 112,830
35 114,970
40 117,110
45 119,250
50 121,390

R, =R, (1+aT),
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MeaHoro TepmonpeobpasoBartena conpotnsneHmnsa (TCM) 100M

100 102,14 104,28 106,42 108,56 110,69112,83114,97117,11119,25121,39

ConpoTtunsneHue

rae R, Ry - BennumHa conpoTtusnenna (Om) nposogHuka npu 0 °C n npu temnepatype T(°C);
a - IMHENHbIN TeEMNePaTYPHbIN KOIOPULUMEHT CONPOTUB/IEHUA.
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OueHKa norpewHoCcT UsmepuTtesibHOro KaHana

TCM (TCM) BYC KBC-3
—|: R 4..20 mA | 0..2B Mo‘uynb BBOAA
I U curHanos Al
7/1 7/2 7/3 ’n

MpuBeaéHHaA NOrpPeLHOCTb U3MEPUTE/IbHOTO KaHana ecTb KOpeHb KBaApPaTHbIA U3 CYMMbl
KBaZApaToOB NPUBEAEHHbIX NOrPeLIHOCTEN 3/1eMEHTOB KaHaa

7/I/IK:\/7/12+7/§+7§'"+7I’2]



Obuwme BONPOCHI U3MEPEHNI

JaTumK — yCTPOICTBO, KOTOPOE NoA BO3AENCTBUEM U3MEPAEMON GU3NYECKON BEIMYUHBI M
dbopMUpyeT Ha BbIXOAE IKBMBANEHTHbIN CUTHAN S

s=F(m).

OcHoBHoOe TpeboBaHMe K GYyHKUMKN F — nHENHOCTb

HaTtyunkun:

- reHepaTtopHble (aKTUBHbIE);

- napameTpuyeckme (naccusHble).

OCHOBHbIE CXEMbl M3MEPEHUS CONPOTUBNEHUS AATUYMKA:

- NOTEHUMOMETPUYECKUE;

- MOCTOBbIE.

BbixogHoe HanpaxeHue U,, namepsaemoe npubopom ¢ BXOAHbIM CONpPoTUBAEHMEM R, paBHO

R Rd
U,=¢e ¢ .
S RC(RS +I:21)+RO|(RS +R1+RC)

Ecam R >>R,, TO

n i

I3MepuTenbHbIi npuéop
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MocT YUTcTtoHa

A, B, C, D — y3noBble TOYKM MOCTQ;
R,, R,, R;, R, — nneun mocra;

e, R, —3C v BHyTpeHHee
CONPOTMBAEHME UCTOUYHMKA
COOTBETCTBEHHO;

R, — BXoAHOe conpoTusieHne
n3mepuTenbHoro npmnbopa.

Cxembl U3MmepeHusa:
- YPaBHOBELWEHHbIN MOCT
- HEYpPaBHOBELIEHHbIN MOCT.




Obuwme BONPOCHI U3MEPEHNI

YpaBHOBELLUEHHbIN MOCT

Ycnosue paBHoBecua mocta U, = Ug, TOK B
nameputenbHon iy = 0 (Hyneson cnocob).

yCNOBWA paBHOBECUA MOCTa:

R,R,=R,R;. 2 []

[ycTb pe3nCTUBHBIN AATYMK C CONPOTUBNEHMEM R

BK/IlOYEH BMecTo pe3nctopa R;. Moabepém paBHbIMU A

conpoTmeieHna naey mocta R, = R,, a B KayecTsa njeva

R; ycTaHOBMM nepemeHHbIn pe3nctop. M3meHAasa R,

nobbémca iy = 0, cneposatenbHo R = R;. TC)
s

CMbICN USMEPEHUA CUTHANA PE3UCTUBHOIO AaTYMKa
Hy/NeBbIM CNOCOOOM 3aK/loYaeTca B noaaepHKaHum
HyNeBOro ToKa (Hy/neBoM pa3sHOCTU NOTEHLUMANOB) B
MU3MepUTENbHOM AMaroHaan NyTém nsameHeHus R,.
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HeypaBHOBeLUEeHHbIH MmOCT

ba3oBble BblpaXXeHnAa ANnAa TOKa U HanpAXXeHunAa B
AnaroHaam moCta MMerT BUA:
ol
I,=e RE-RR, :
§ - R A
Rd (Rl sz(Ra Rﬂ
R,R, -R/R, 1O
. =R .J,=¢e — . €s
mooad S(R AR YR,+R,)
(R; + Ry IRy + R,
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Obuwme BONPOCHI U3MEPEHNI

Mpob6aembl U3MEPEHUIN C MOMOLLLbIO MOCTOBbIX CXEM

YpaBHeHuMe paBHoOBecuUA

+ = .
Rc+ 2R, =R, .
Ecnu Ry=const (n3BecTHO, moxeT bbITb

N3MEepPEHO UM PACCYMTAHO C AOCTATOYHOM
TOYHOCTbIO), TO MPUMEHEHUNE K1aCCUYECKOro

MocTa YUTCTOHa BO3MOMKHO.

Ecnu Ry=var, TO npumeHeHue CTaHAapPTHOM

CXeMbl HEBO3MOXHO MK CBA3AHO C 60/1bLLION
NOrpPeLHOCTbI0 N3MEPEHU.

Kak 6bITb?

Ol

IR

Eés

C
Rf R3
Ry
Id Rd
—___|
A -
Uﬂ'”
R2 R4
D

12



Obuwme BONPOCHI U3MEPEHNI

Ecan conpoTmneieHNAa CoeANHUTENIbHBIX MPOBOAOB PaBHbl U MOCTOAHHbIE (I'IM6O MEeHAIOTCA Oﬂ,MHaKOBO)

(Re+R)) Ry = R, (Ry#R)) (Rc+RJ) Ry = Ry (R,#R))

13



Obuwme BONPOCHbI NU3MEPEHUN

Echn conpotnBneHna coeguHUTENbHbIX MPOBOAOB Pa3/inYHblIe

A
Ry Ry Rn Rp
Mepevolii npuém. Bmopoli npuém.
KommyTaumna nposogos A - a,D = f, F = b; KommyTtauua nposogos A > f,D 2> a, F - e.
MocT ypasHoBsewwmBaetca R, (i;,=0wnan U, = 0), Moct ypasHoBsewwmsaetca R, (i;,= 0uan U, = 0),
[MonoxkeHun paBHoBecuA paBHo R,=R"; MonoxeHnn paBHoBecua paBHo R, = R",
] _ n —_

R.=(R',+R")/2.
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Obuwme BONPOCHbI USMEPEHUM

“+Un
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Obuwme BONPOChI U3MEPEHUM
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