H3mepeHne 31eKTpUIYECKUX
BEJINYUH.
N3mepuTeabHbIC TPUOOPHI

«Hayka Ha4nHaeTca ¢ Tex nop, Korga

Ha4YMHAOT N3MEPATbLY.
. . MeHpoeneeB




OOmue cBeeHus 00 NECKTPUICCKUX
IETISIX

OnekTpuyeckas Lienb COCTOUT U3 cneayoLnX YacTen: UCTOYHMK TOKa,
noTpebutenun, coeauHUTENbHbIE NPOBOAA, 3aMblKatoLLMe U
pa3mblkatoLme ycTponcTea. Kpome 3Toro B COcTaB aMeKTPUYECKUX
Lienen MoryT BXOAUTb perynupyroLime ycTponcTaa u
aMNeKTpon3MepuTenbHbIe NPUOOPLI.

OneKkTpuyeckme CxeMbl — 3TO YEePTEXKM, NMOKa3sbiBatoLLMe cnocob
COEAVHEHNS ANEeKTPUYECKNX YCTPOWCTB B SNEKTPUYECKYIO LieMnb; Npwu
N300paXKEeHUN SNEKTPUYECKUX CXEM UCMOMb3YIOT OOLLIENPUHATBIE
0003Ha4YeHNs PasnNYHbIX ANEKTPUYECKNX YCTPONCTB.

[Mpn cbopke anekTpnyeckom Lenu BaXXHo cobnogaTtb NOMIPHOCTb
NOOKNIOYEHNA N3MepPUTESbHbIX NPUOOPOB (YYMTbIBaTb HanpaBneHne
TOKa B Lenn).

3a HanpaBneHue aneKkTpPUYecKoro Toka NPMHMMalOT HanpaBneHne
AOBWXEHNA MONOXUTENBbHO 3apsKeHHbIX YacTuL, U HanpasBneHue,
MPOTUBOMNOIOXHOE HanpaBNeHUIo ABMKEHUS OTpuLaTeNbHO
3apPKEHHbIX YacTuL.



HarmpasieHue 31eKTpHYECKOro TOKa




XUMHUYECKHE UCTOYHUKH TOKA
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IT'PAOUTOBO-IIMHKOBBIN
CYXOMU DJIEMEHT

C rpadomMTOBbLIM NOMNOXUTESTbHBLIM 3JIEKTPOLAOM,
NacToobpasHbIM ANIEKTPOSTUTOM U
aenonapusyoLlen CMecbio B LIMHKOBOM
CTakaH4yuKe, KOTOPbIN CIYXUT oTpuuaTenbHbIM
anekTpoaoMm. 1 — nsonupyroLlas npoknagka; 2 —
OEeCLUOBHbIN LIMHKOBbLIAN CTaKaH4YUK
(oTpuuaTenbHbIW 3NeKTpoa); 3 — N3onnpoBaHHas
MeTannuyeckasa obonoyka; 4 — NOPUCTLIN
pasgennTenbHbl CTakaH4uuK; & — rpadonToBbLI
CTEPXXEHb (MOSTIOXKUTENbHLIN 351IEKTpOoA); 6 —
gernonsipnayoLllas cMecb; 7 — nactoodbpasHbin
3MEeKTPOnnUT; 8 — NPOCTPaHCTBO A4
pacwmpeHuns; 9 — 3anpeccoBaHHbIe NMPOKNagkKu;
10 — nonMmMepHbIN repmeTuk; 171 —
MeTannmyeckasa Kpbliwka; 712 — usonupyrowlad
npoknagka; 13 — MeTannmuyeckmui Kosnayok.
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DJIEKTPUUYECKOE MOJIE
raJilbBAHH4YECKOTO DJIEMEHTA




PeryiupoBaHue CUIbl TOKa
Peocrar

PEOCTAT- yCcTponCTBO C NepeMEHHbLIM CONPOTUBIIEHNEM, NpeaHa3Ha4YeHHoe
ONs perynmpoBaHUs CUnbl TOKa N HaMpsXXeHUd B 3NeKTPUYECKon Lenu; B JaHHOU
KOHCTPYKLUN NepemMeLlatroLLmncs non3yHoK no3BosideT nponyckarb TOK Mo
pPasfiM4HOMY YMCIy BUTKOB NpoBOAA, HAMOTAHHOIO Ha LuunuHap.



PeryiupoBaHue CUibl TOKa U
HaIIPsDKEHUA PEOCTATOM

PerynupoBaHue cunbl TOKa peoctaTtom
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PerynupoBaHue HanpsikeHnst peocTaTom



PerymipoBaHue CHIIBI TOKA PEOCTATOM
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PerynupoBanue HanpsKEHUA
IloreHnmomeTp

NMOTEHUNOMETP -

1) anekTponsmepuUTesibHbIN
npudop Ans onpeaeneHuns
pasHOCTM NOTEeHUNanos
(HanpsKkeHns)
KOMMNEeHCaLMOHHbIM
METOLOM.

2) [NepeMeHHbIN pe3ucmop
(peocTarT), BKITHOYEHHLIN NO
cxeme genutens
HanpsHKeHns.
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IloreHimomeTp

[MpuHUMN gencTems NOTEHUMOMETPA
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Cxema nutaHmsa namnbl Yyepel3 NoTeHUNoOMeTpP
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FAJIbBAHOMETP O'APCOHBAIJIA - BbICOKOYYBCTBUTESTbHbLIN
ANEeKTpon3MepuTenbHbIM NPUBOP ANs n3MepeHus cnabbix TOKOB UNU
HanpsxeHuwn. MNpuHUmn ero paboTbl OCHOBAH HA MAarHUTHOM OEWUCTBUKM TOKA.



M3mepenre cuiibl TOKa

AMITEPMETD
AMMEPMETP — npnbop onsd ‘ .
N3MepeHust Toka,
NPOTEKAOLLEro MO y4acTKy ()

uenu. Ons ymeHbLlUeHns
NCKaXkaroLLero BrnsiHUS Ha pisihuds
3NEeKTPUYECKylo Lenb T
OOoImkeH obnagaTtb ManbiM ‘.
BXOAHbLIM COMPOTUBINEHNEM. , G . . .
IMeeT 4yBCTBUTESbHbIN 2 g oal s

3JIeMeHT, Ha3bliBaeMbIu ®
ranbBaHomMmeTpoMm. [Ang
YMEHbLLEHUS
CONPOTUBIIEHNS
amrnepmMeTpa napansenbHo
ero 4YyBCTBUTESTbHOMY
9JIEMEHTY BKIOYaloT
LWYHTUpPYoLLee
conpoTMBneHne (LUYHT).




AMIIEPMETP JIEMOHCTPAIIMOHHBIN

N3ameputenbHbI MeXaHU3M
MarHMTO3NeKTPU4eCcKom
CUCTeMbl, CHabXXeH Habopom
LLKan U LWYHTOB.

[Npenensl usmepeHus :
NOCTOAHHbIN TOK: 3 A, 10 A;
[MepemeHHbIN TOK: 3 A, 10 A.
YyBCTBUTENBLHOCTL
ranbBaHomeTpa 5x0,00001 A/gen




H3mepenne cuibl ToKa

AMNepMeTp BKMO4YaloT B
ANEKTPUNYECKYIO LieNb
NMOCJIEOOBATEJIbHO c
noTpedutenem,
cobntogas NonsipHOCTb.
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[ loBbINIEHME IPEETOB U3MEPEHUA

aMIiepMeTpa
LUYHT — npoBogHuUK, R
NoaK4YaeMblv napansesibHo a R —
amrnepmMmeTpy 4ans paclmpeHud O A —O
npenenos ero namepeHun. Npwu
TaKOM BKJTHOMEHWUM LLUYHTA YacCTb Rm

N3MepPAEeMOro Toka OTBETBAETCH
N Yyepes amnepmeTp byaeT natm
TOK CUIIOM B N pa3 MeHbLUe
N3MepPAEeMOoro Toka.




H3mepeHue 31eKTpUYECKOro HalpsKECHUA
BomsT™MeTp

BOJIBTMETP — npubop ans

N3MepPEHNS HaNPSXKEHUs Ha ' '
y4yacTKe aNeKTpUYeckon Lenu. : :
[Ansa ymeHbLUEeHNs1 BTNAHUS . J

BKIMHOMEHHOIo BOJIbTMETPAa Ha ;';m“”
pexnm uenun oH AorKeH

obnagatb 605bLWLMM BXOOHbBIM Vv
conpoTtmeneHnemM. BonstmeTp b =
MMEET YYBCTBUTEMbHbINA 3NIEMEHT, L0 R
Ha3blBaeMbIN rasisBAHOMETPOM. 2 3 A

[Ans yBennyeHus CoOnpoTUBNEHUS
BONbLTMETpPA NocneaoBaTernbHO C
ero YyBCTBUTESbHbIM 3[IEMEHTOM
BKIMOYaoT JodaBoyHoe
COMNPOTUBIIEHME.



BOJIBTMETP AEMOHCTPALIMOHHBIN

N3meputenbHbIn MEXaHU3M
MarHMTO3NeKTpU4eCcKomn
CUCTEMbI, CHabXEH HabopoMm
LLKan 1 AONOSTHUTENbHbIX
COMPOTUBIEHUN.
[TOCTOSAHHbIN TOK:

5B, 15 B.

[TlepeMeHHbIN TOK:

15 B, 250 B.
YyBCTBUTENLHOCTb
ranbBaHoMeTpa

5x0,00001 B/gen




M3mepeHne HanpsKEeHUS

BonbtmeTp
BKJTHOYAOT
NMAPAJIIEJIBHO
y4acTKy uenu, Ha
KOTOPOM U3MEPAIOT
Hanps>keHue,
cobntogas
NOSIAPHOCTb.




IloBBIlIIEHME TIPEIECITIOB U3MEPEHUS

BOJIFTMETpPA
NOBABOYHOE R
COMPOTUBNEHUE - $

OONONHUTENBLHBLIW PE3UCTOP,
noakn4vyaemMbin NocneaoBaTeribHO C R
BOSIETMETPOM [AS19 pacLUNPEHNS Ero B .
npenenoB nsmepeHus. lNpu Takom \%
BKIMHOYEHUN 00OaBOYHOro

COMPOTUBMNEHUA HANPsXXeHne Ha

BONLTMETPE OyAEeT B N pa3 MeHbLUE

N3MEPSIEMOrO.

R =R (n-1),n=—




H3mepeHre ConpoTUBICHUS METOIOM
aMIIEpMETPa U BOJILTMETPA

BapuaHTbl cOOpKM N3MepPUTENBHON CXEMBbI
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MeTo1bl U3MEPEHNA CONPOTUBIICHUA

MOCT USMEPUTEJbHbIN
(MOCT YNTCTOHA) —
n3mepuTensHas uenb,
npuMeHsemMasi anst UsMepeHus
METOA4O0M CpaBHEHMUS C
3TarnoHHbIM 3HA4YEHUEM
HEN3BECTHbIX 3HA4YEHUN
COMPOTUBMNEHUA,
NHOYKTUBHOCTWN, EMKOCTU U Op.
BENMUYUH. N3ameputenbHbIM
MOCTOM Ha3bIBaKT TaKxXe
n3mepuTenbHble Npubopsl,
cogepkaliue aTy uenb.




H3mepenune cConpoTHUBIICHUS
OmmeTp

OMMETP - npubop ans
N3MEPEHUS ANEKTPUHECKOIO
COMPOTMBIIEHUSA, MO3BONAOLMN
NpPON3BOANTL OTCYET U3MEPSAEMOrO
COMPOTMBIIEHNA HENOCPEACTBEHHO
No LKane.

B coBpeMeHHbIX npnbopax ans
N3MEPEHUSA COMPOTUBIIEHUA U
OPYrnx aNeKTpUYecKux BENUYnH
NCNONb3YKTCA APYyrne NPUHLKUMbI U
BblOaloTCA pe3ynbraTthbl B
LMdpOBOM BUIE.




[ IpuHIMIT IENCTBUS OMMETpPa

[MpocTenunin OMMETP COCTOUT
N3 NCTOYHMKA TOKa,
NepeMeHHOro pesucropa u
YYBCTBUTENLHOIMO N3MEPUTESS
TOKa (MMKpOMETpA), WwKana
KOTOpPOro nporpagynposaHa B
omax. 'lpn nogknoyeHum
HEN3BECTHOIO COMPOTUBIIEHUSA
cTpenka MuKkpoamnepmeTpa
OTKNOHUTCA TeM bornbLue, Yem
MEHbLLE MOAKNOYEHHOE
conpoTtueneHue. Noatomy Ha
LLIKane oMMeTpa HyneBoe
aerneHne HaxoguTcs cnpaea, a
KpanHee neeoe 0603Ha4YeHO
3HaKOM «BEeCKOHEYHOCTbY.

MpuHUMNManbHas cxema OMMETpa



3aKJIIOUcHUE

N3MepPEHNE INEKTPUYECKUX BENUYUH, TAKUX,
KaK Hanps»XeHune, ConpoTuBNeEHNE, cuna Toka
n ap. NPomn3BOAATCA C NOMOLLBLK Pa3NMUYHbIX
CPEACTB — UBMEPUTESNbHbLIX NPUDOOPOB, CXEM U
cneuunanbHbIX YCTPOMUCTB. Tun
N3MepUTENbLHOro npubopa 3aBnCUT OT BUaa U
pa3smepa (gnanasoHa 3Ha4eHNn) n3mepsaemMmon
BENIMYMHBI, @ TaKXKe OT TPebyeMON TOHYHOCTU
N3MEPEHMUS.



