JABOPATOPHASA PABOTARS

IMPAMOE U KOCBEHNOE U3MEPEHUE BEJIMYMHDBI
COITPOTUBJIEHUA

B LEITN ITOCTOAHHOI'O TOKA

1 HEJIb PABOTHI

OcBouTh METOAWKY MPHUMEHEHUs UUPPOBOro OMMETpa, METOJI amIepmeTrpa u
BOJIBTMETpPA JIJ11 KOCBEHHOI'O U3MEPEHUS BEJIMUMHBI CONPOTHUBIICHUS PE3UCTOPA, OLIEHUTH
TOYHOCTH ITPOBEACHHBIX U3MEPEHUH.
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3 METOJJUKA ITPOBEJAEHUWA OKCIIEPUMEHTA
W3mepeHue yaenpbHOTO CONPOTUBIEHUS C IIOMOLIBIO aMIlepMeTpa U BOJIBTMETPA
OCYLIECTBIIAETCA Ha OCHOBE TOYHOI'O U3MEPEHHUs TOKA UIIU HAIIPSKCHU.

1 PaccMoTpuM cxeMy U METOJIUKY M3MEPEHHUS aKTUBHOTO COMPOTUBIICHUS] IO TEXHUYECKOMY
METOJTy C TOYHBIM U3MEpPEHUEM TOKa (PUCYHOK 1).
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Pucynox 1
Ecmu R, - comporuBieHue amiepMerpa, R, - comporusieHue yyactka pesucropa CD, to

conpotuBieHne R ydactka BD moxker ObITH omipeseneHo no gpopmyiie

R=R,+R,.
OTCIO,Z[a COIIPOTUBJICHHUC Rp ydacCTkKa CD pe3ucTopa ONnpeaACINTCA U3 BbIPAKCHUA
R,=R-R,. (1)

Tak kak B JaHHOU CXE€M€ aMIIEpMETP MTOKA3bIBAET TOYHOE 3HAUEHHUE TOKA, TPOXOIALIETO YEPE3
pPE3UCTOp, a BOJBTMETP OIpeAeNnseT HanpsikeHne Ha ydactke BD, To ansg gaHHOro ydyacrka Tok
omnpenenuTcs u3 3akoHa Oma

Otcroa conpoTUBIIEHHE R paBHO

r=Yr. )

A
[ToncraBnsst 3HadeHHWE CONMPOTUBIECHUS R U3 ypaBHeHus (2) B BoIpaxenue (1), momyuum
pabouyto hopMymy 1Jis ONIpesieIeHus] CONPOTUBIIEHHs yyacTka pesucropa CD:

R,=—L—R,. 3



VYenpHOE COMPOTUBICHUE OJHOPOJHOTO YYacTKa MPOBOJIHHKA MOXET OBITH ONPEICICHO W3
BBIPOKCHHS
l

RPZPE. (4)

PaccmoTpuMm cxeMy U METOJUKY U3MEpPEHUs aKTUBHOTO CONPOTHUBJICHUS MO TEXHHUUECKOMY
METOJTy C TOYHBIM U3MEpPEHUEM HATNPSKEHUS! (PUCYHOK 2).
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Pucynok 2
Ecnmu R, - compoTuBicHHe BONBTMETpA, R, - compoTHBIeHHE ydacTka pesucropa CD, to

conpotuiieHne R ydactka BD moxeT ObITh omnpeneneHo no popmysne
1 1 1

R R R,
Ortcrona conporusnenne R, ydactka pesucropa CD onpenenutes u3 BbipaxeHus
1 I 1
= (5)
R, R R,

Tak kak B IaHHOI cxeMe BOJIBTMETP MOKa3bIBA€T TOUHOE 3HAUYECHUE HAINPSDKEHUS HA Y4acTKe
BD (conporuBieHueM MOABOAALIMX MpoBOJOB Ha Yydyactke BC u japyrux ydactkax
npeHeOperaeM), a aMInepMerp ONpeesseT TOK Ha 3TOM Y4YacTKe, TO JUIsl IJaHHOIO ydacTKa TOK
onpenenuTcs u3 3akona Oma

Otcrona conpoTuBieHHE R paBHO

U
R=20. (6)
IA
[ToncraBisisi 3HaueHUE COMPOTHBICHUS R U3 ypaBHeHHUS (6) B BbIpaxeHue (5), MOTydyuM
pabouyro hopmyTy I OTIPeIeIIeHUsT COPOTHUBIICHUS ydacTka pesucropa CD:

1 1 1

RP & RV
IA
OTcro1a MOXXHO ONIPEIeITUTh COpOTUBIeHNE R, ydactka pesucropa CD.
Ry=— L, 1 ()
IiA — i UV RV
U, R,

VY nenpHOE COMPOTHRIICHUE OJTHOPOIHOTO YYacTKa MPOBOJIHKIKA, KaK M B TIPEIBIAYIIEM CITydae,
MOJKET OBITh OIPENIeTICHO U3 BhIpaXKEHUS (4).

4. TlopsiTOK BBITIOTHEHUS paOOTHI

4.1. YcTaHOBHUTH MOBOPOTHBIN MEPEKITIOYATENh pojia paboTel MynbTUMeTpa MY 64 B monoxeHme
JUISL U3MEpPEHUsl CONpOTUBIECHUA «2». [logkmrounTh W3MEpUTENBHBIE IMYNbl K BBIBOJAAM
TECTUPYEeMOU Harpy3ku. B kauecTBe MCKOMOIO CONMPOTHBICHUS UCIOJIb30BATH COMPOTUBICHUS
MarazuHa conpotuBieHuil ITC8. CrnenyeT mOMHUTH, IPU U3MEPEHUU COMTPOTUBICHUN TUTAHUE



TECTHPYEMOH IEMHU JOKHO OBITh OTKIIOYEHO M BCE KOHJCHCATOPHI JOKHBI OBITH IMOJIHOCTHIO
pa3psKEHBI.

Bxarounte mnuTaHue MynbTHMETpa. Ecin u3MepseMoe CONPOTHBIICHHE IPEBBIIIACT
MaKCHMaJIbHOE 3HAYCHUE I JIAHHOTO Jrara3oHa W3MEPEHUN WM BXOJl HE MOJKIIOUCH K
CONPOTHUBIICHHUIO, TO Ha JUCILICE MPUOOpa MoIBUTCA «1». Pe3yapTar m3aMepeHus 3aBECTH B
tabi. 1.

Tabnuma 1
Pesuctop I[Tokazanue mpudopa PesynbraT n3mepenus
R1=
R2=
R3=
R4=
Ra=2,5 OMm
Rv=10 MOwm

IToBTOpPUTE M3MEpEHUA JIsI APYTUX 3aJaHHBIX 3HAYEHHUM CONPOTHUBIICHUM MarasmHa
COIIPOTHUBJIEHUH. 3anucaTh pe3yiabTaT U3MEPEHHUSI C YUETOM IOTPEIIHOCTH Mpudopa.

4.2. ]Ins KOCBEHHOTO W3MEpPEHHsI  CONPOTHBIECHHS  coOpaTh  JJCKTPUYECKYIO LENb B
COOTBETCTBUHU C puC. 3 . B KauecTBe HArpy304HOT0O COMPOTHUBICHUS HCIOIH30BATh MUHUMOYIIb
pesuctopa ¢ comportuBieHneM R-22 Om.  VYCTaHOBUTH PEXKUM TOCTOSHHOTO BBIXOJHOTO
HanpspKeHUs: (PyHKIMOHABHOTO TeHepaTtopa. PerynsTop BBHIXOJHOTO HANpPsHKEHUS MTOCTaBUTH B
KpalHee JIEBOE MOJI0KEHNE.

PYHHUHOHANEHEIRA )
reHepatop
PV1 R
PAl
{A) 4
4L ~

Pucynoxk 3

4.3. Tlocne mpoBepKH LIETH MPENOAaBaTEIEM BKIIOUUTD 3JEKTPONUTaHUE CTEH 1A, YCTAHOBUTH
3aJJaHHOE 3HAYE€HHUE BBIXOHOT0 HANpsKeHUs (PYHKIIMOHAIBHOTO FeHepaTopa U U3MEPHUTh BEJTUUUHY
HaIpshKeHHs U Toka. Pe3ynpTatsl 3aHectu B Tabi. 2. Pesuctop 150 OM ncnonb30BaTh MOUTHOCTBIO
2 BT. BBIKITIOYUTD 2JEKTPONUTAHUE.

Tabnuua 2
Cxema Ne R, H3mepeno Boruucneso
1/ Om U,B I,MA | R,Om Rp,OM AU,B | AlLMA |AROM | € %
Cxema
1
Cxema
2




4.4, I3MeHWUTh HArpy304HOE COMPOTHBIICHUE R M TOBTOPUTH OMBIT. Pe3ynbTaThl 3aHECTH B TA0JI.
2. BEIKITIOUHUTH JIEKTPONUTAHUE.

4.5. CoGparts 1iens 1o puc. 4.

4.6. Tlocne mpoBepKH IENH MPEToAaBaTeIeM BKIIOYHUTH AJICKTPOIMUTAHHUE CTEH]IA,
YCTaHOBUCH 33JJaHHOC 3HAYCHHE BBIXOJHOT'O HAMPSKEHHS (YHKIIMOHAIIBHOTO TeHepaTopa u
MIOBTOPHUTH OIBITHI MIPU 3aJaHHBIX 3HAYCHUSIX HArPy30YHOT'O CONPOTUBIICHHS. Pe3ynbraThl
3aHECTH B Ta0J. 2. BBIKIIOUHUTH SJICKTPOTTUTAHUE.

4.7. V3MmepuTh BENMYHHY HArpy304YHOTO COIPOTHBICHUS R TOBTOPUTH OIIBIT.
Pe3ynbraThl 3aHecTH B Ta0JI. 2. BBIKIIIOUNUTH JICKTPOITUTAHUE.

DyHKINOHATBHBIN R

TeHepaTop PV1

PA1
. (A)
L LS8 4

Pucynox 4

4.8 PaccunTaTh BEIWYHHY CONPOTHBICHHS R 10 TMOKa3aHUsAM MPUOOPOB, MaKCUMAIbUBIC
aOCoOJIFOTHBIE TorpemHocTi Muwuinamnepmerpa Al u BombrMmeTpa AU, aGCONOTHYIO
WHCTPYMEHTAJIBHYIO  MOTPEIIHOCTh KOCBEHHOTO H3MEpPEHHS CONpOTUBICHHS AR,
OTHOCUTEJIBHYI0O METOJUYECKYI) TIOTPEIIHOCTh HW3MEPEHUS COMPOTHBIICHHUSI JUIST
paccMOTpeHHBIX cxeM. CpaBHUTH TOJTYYCHHBIC 3HAYCHHSI OTHOCHUTEIHHON MOTPEIIHOCTH U
clenaTh BBIBOJIBL.

[Ipr BBIOJTHEHWH PACYETOB YUYECTh, YTO MAaKCHMAaJbHbIC AOCOJIFOTHBIC TOTPEITHOCTH
aMmriepMeTpa 1 BOJIbTMETpPa 3aBUCST OT KJIacca TOYHOCTH H TIpejiesia U3MEpPEeHUs MpruOOopoB
(HOMHHAJIBHOT'O 3HAYCHUS ):

y:AU—U-100%, y:ATI-100%

OTHOCI/ITGJ'II)HYIO UHCTPYMCHTAJIBHYIO IIOTPCIIHOCTL PE3yJibTaTa KOCBCHHOI'0 H3MCPCHUSA
COIIPOTHUBIICHUSA MOKHO ONPECACIUTD KaK.

2 2
&= AR .100% = (A_Ij + (&J .100%.
R I U

_ &R
100%
Pe3ynbraThl BIUMCICHUN 3aHECTH B Ta0II. 3.

AR

5 KOHTPOJIBHBIE BOITPOCHI

1. [Maiite ompeneneHue mpeaena W3MEPEHUs, LEHbI JIEJEeHUs, YyBCTBUTEIBHOCTH U Kiacca
TOYHOCTH 3JIEKTPOU3MEPHUTEIHHOTO pHOOpa.

2 HapucyiiTe cXeMbl BKIIFOUSHHSI B JJIEKTPHUYECKYIO IIEh aMIIEpMETpa, BOIBTMETPA, BATTMETPA.
3 Kakumu 10ImKHBI OBITh BHYTPEHHHE CONPOTHBIICHHS amIiepMeTpa, Bosbtmerpa? [Touemy?

4 PaccuuTaiiTe 10 3a/laHHIO MTPETIo1aBaTells IYHT IS aMIepMeTpa, 100aBOYHOE COMPOTHUBIICHHE
JUIsl BOJIBTMETpA.



