YcioBue

3adarue 5. « Myavmumemp Mironxzaysenas

CoryiacHO yCTOSABINIEMYCs U ITPaBIUBOMY MHEHUIO OAPOH HABCEI 1A OCTAHETCS CUMBOJIOM OOPLOBI 3a
JIOCTH2KEHIEe HEBO3MOXKHOTO, 3a IPEOJIO0JIEHIE C ITOMOIIBIO CMEKAJIKH CTOSIINX IepeSl HaMH Orpa-
HUYEHWIT, 38 PEIIUTE/IHHOE B3SITHEe HEMBICIUMBIX IIPEJIEIOB U CMEJIOe PACIINPEHHe JOCTYIIHbIX Jra-
na30HOB. [1o HeoTHOKpaTHBIM IpU3HAHUSIM caMoro H6apoHa (He OyJeT Ke OH HAIVIO BPATh dYJIeHAM
JKIOPH PECIyOIMKAHCKON OTMMIHABI!) 9TO M €CTh CaMblii IJIABHBIN Pe3yJIbTaT ero CKPOMHBIX Jiesi-

OOBIYHBIIT aMIIEpMETP C ITOMOIIBI0O HEXUTPBIX IPUCIIOCOOIEHNN MOYKHO IPEBPATUTh B T.H. MHO-
20npedenv il MHO2OPYHKUUOHANLHBLT INeKMPOUIMEPUMENbHuit npubop. s sroro HeodbXxoaumo,
npeaBapuTe/IbHO PpaCCINTaB BEJIMYNHBI COIIPOTUBJIEHUA BCIIOMOTI'aTC/IbHBIX PE3UCTOPOB, OIIpEe/Ie/IeH-
HBIM 00Pa30M IOJICOeTMHUTL NX K amMriepmerpy. CanraiiTe, YTO B BalleM pPacCIOPSKEHNN UMEETCS
HabOp PE3UCTOPOB JIFOOBIX COIMPOTUBJIEHUIA.

DuieKTpuUecKoe corporusiienne ammnepmerpa Ry = 1,0 OM, TOK ero MakcuMabHOTO OTKJIOHEHUS
(MakcHMaJIbHOE 3HAYEHHE TOKA, KOTODbI MOMKET MpOTeKaTh depe3 npubop) Inm.x = 2,0 A; nena
JleJIeHnsT aMIiepMerpa (M MEHAMaJIbHOe 3HAYeHne TOKa, KOTOPbIi MOoKHO u3meputh) 61 = 0,10 A.

5.1 «AMmepmerp — amMIIepMeTp»

C momoIpo aMIepMerpa HeoOXOINMO H3MEPSITh CHJIy TOKa B IIEIH,

MOJIKJTIOUYEHHO K ICTOYHUKY MTOCTOosTHHOTO Hanpsizkerus Uy = 36 B. Ha- R
pucyiiTe cxeMy IOJKJ/IIOUEHHs] aMIIepMeTPa /IS BBIIOJTHEHUS OCTaB-

JIEHHOII 3a1a4m. B Kakux mpejesiax MozKeT M3MEHAThCs COIIPOTUBJIEHNE ‘!

nenu R, 9T0OBI B Hell MOXKHO OBLIO M3MEPHUTH CHUJIy TOKA MMEIOIIIM- Uéj

ca amnepmerpom? KakoBa HOrpenHocTb M3MepeHusl TOKa, CBA3aHHAA ,Iii'

¢ HaJm9IueM conporuB/eHus y amrepMerpa’ Kak «momgupunmpoBarss
aMIiepMeTp, 9TOOBI UM MOXKHO OBLJIO U3MEPATH CHJIy TOKa, B 1. = D pa3 MPEBBIMAIONIY0 [y .y 7

5.2 «AMnepmMmerp — BOJIbTMETP»

C momorpo ammepMerpa HeoOXOIMMO M3MepsiTh HAIPsSXKEeHNe Ha pe-

3UCTOPE, TOAKIIOIEHHOINO0 K UCTOYHUKY MOCTOsTHHOrO ToKa [y = 10 A. R
[Ipn TakOoM MCTOYHUKE CHJIa TOKA B IEMM HE 3aBUCUT OT COMPOTHUBIIE-

Hus BHemHel nenn. Kak «MoguduiupoBaThby aMIepMeTp, YTOOBI UM
MOXKHO OBILIO M3MepsiTh Halpsizkenue Ha pesucrope? Hapucyiite cxemy
MOIK/IIOYEHNS aMIIepMeTpa JIJIsl BBITIOJHEHNS TTOCTABJIEHHON 3aJ1adu. Iﬂ
YcraHoBuTe CBA3b MEXKJLY IMOKA3aHUSIMU aMIIEpMeTpPa U U3MePAeMbIM
HanpsKeHneM. B Kakux Ipejenax MOXKET U3MEHATbCS COIPOTHUBJICHHE pe3ucTopa R, 4TodObl Ha
HEM MOXKHO OBLJIO U3MEPUTDH HAIPSKEHUE MMEIOIAMCS aMIePMeTPOM?

5.3 «AMmnepmerp — ommeTp» C MOMOIIBIO aMIepMeTpa HeOOXOIUMO U3MEPSITh COPOTUBJ/ICHUS
HEM3BECTHBIX PE3UCTOPOB. B BallleM pacropsizkeHUn UMeeTcst HCTOUHUK (Harapeiika) mocTOsTHHOTO
nanpsizkeans Uy = 4,5 B, Koropoe He 3aBUCHT OT CONPOTHBJIEHWs BHelIHeil 1ernu. Hapucyiite
CXeMy TOJKJIIOUYeHHsI aMIIepMeTpa Jjis BBIIIOJIHEHHS ITOCTaBIeHHO 3a/1a4u. Kakne conpoTuBiienns
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MO2KHO U3MEPATH C IIOMOIIbIO MMEIOIETroCd I1p1/160pa? YcraHoBuTe CBA3D MEZKAYy IIOKa3aHUAMUA
aMIIEpMeTpa U U3MEPACMbIM COIIPDOTUBJICHUEM.
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5.1 «AMmniepmerp — ammiepmeTps [l m3MepeHus: CuJibl TOKa aMIEPMETD CJIEIyeT HOJIKII0YATD
B IIeTb nocaedosamenrvro. Munumanbaoe R, 1 MakcuMaabHOe R, CONpOTHBICHUS Ienu (T.e.
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CYMMapHOE CONPOTUBJIEHUE PE3UCTOPA U AMIIEPMETPA) JIOJI?KHBI COOTBETCTBOBATH MAKCUMAJILHOMY
10 M1 MUHIMAJIBHOMY 0 3HAYEHHUSIM CHJIbI TOKA,

=180M, Rpux = v = 0,36 kOm . (1)

CooTBeTCTBEHHO TIpeJIesThbl N3MEHEHUST COMTPOTURIIEHUS 1Tenn B 3TOM ciaydae R, < R < R0

ﬂO BKJIIOYEHUA aMIIEpDMETPa CUJIa TOKa Ha Y9aCTKE HEIlN, ITo/Jie2Kalllad N3MEPEHUIO, ObLIIa ]a: = %,
riae U — HalIpdA>KEeHne MCTOYHUKa, R — COIIPOTUBJICHHE Y4YaCTKa HEIIN. ITocsie BkIIOUEHUS B nellb
aMIIepMeTpa COIIPOTUBJICHUEM RA CnJjla TOKa HECKOJIbBKO YMEHBIINTCA J0 3HaAYCHUA

U

= — 2
R+ Ry @)

Nsmenenue cuibl ToKa Al 110 OTHOLIEHUIO K Ha4daJIbHOMY 3HA9Y€HNIO TOKa B II€IIN U €CTb abcoarom-
HAA NOZPEUHOCT® USMEPEHUA CUJIbI TOKa

A[:[m—[—U u Ra

S = U. 3
R R+ R4y R(R+Ra) ®)

st pacaera o dopmyste (5) U3 BO3MOKHOIO JIHaa30Ha COMPOTUBIICHNUIT BEIOEPEM R,y , TOCKOIIb-
Ky B 9TOM CJIy4dae MOTPENTHOCTh MAaKCUMAJIHHA

Al =0,011=1,1%. (4)

Hna «momupukamumy amMuepMerpa ¢ IMeblo I3MEPEHUs TOKOB, MPEBBIMAIONIIX [q,, CIEIYET IIy-
CTUTB YaCTh TOKA «B 00XOJ» aMIlepMeTpa, T.e. IPUCOEMHIT TapaJIeIbHO €My Pe3ucTop (IIyHT)
C U3BECTHBIM 3JIEKTPUIECKUM CONPOTUBJIEHUEM [y;.

Torya cymmapnyto Toka B 1ienu [ HaifjieM Kak

I =1Iy+ I, (5)

riae I]_[_[ — CHJIa TOKa 4Yepe3 IIYHT.

C cuny napaJiielbHOTO BKJIIOUEHUS TaJileHne HanpsizkeHus Ha ammepmerpe Uyq = (R4 u myHTe
Um = IR 107K HBL OBITH OMHAKOBEL. 13 9T0T0 yeaoBus ¢ yaerom (1) mosmydaem

RA RA
I=nly=Iy+Iimn=I01(1+—=—) = Rm= . 6
nilyg = lo + I 0(+Rm) m= (6)
B paccmaTpuBaemom cirydae
Ry = 0,25 0wm. (7)
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5.2 «AMmmepmerp — BOJIbTMETP» B ciydae ucCrob30BaHusi MCTOUYHUKA TOKA, JIAONIETro (hUK-
CUPOBAHHOE 3HAYEHHUE CUJIbI TOKA [ HE3aBUCHMO OT COIPOTHUBJIEHUsI [EIH, TPAJUIMOHHOE (1ocIe-
JIOBATEJIbHOE) BKJIIOUEHHE aMIIepMeTpa He JIACT KeJIaeMOro pe3yJbraTa — OH OyJeT MOKa3bIBaTh
BCETJIa OJTHO U TO Ke 3HAYEeHUE CUJIbl TOKa — [j. DTO MOXKHO TOHSATD, €CJIU yIeCTh, YTO BHYTPEHHE
COIIPOTHUBJIEHNE UCTOYHHKA TOKa PaBHO OeckoHewyHocTu r = oo. CjesoBaTesbHO I U3MEPEHUS
HAIPS2KEHNS Ha PE3UCTOpPe HUYEro He OCTAeTCHd, KaK OYeHb aKKYPaTHO MOJKJIIOYUTH aMIIEpMeTD
NaPansesbHo PEUCTOPY, XOTI ITO U CTPOKAMIIE 3aIlIPEIIeHO.

[Ipu TakoM mOJK/IIOYEHUH U3MepsieMoe HallpsizkeHue U Ha pe3ucTope COBIIQJIAeT C HallpsizKeHHeM
Ha aMIlepMeTpe

U=1I,R,. (8)

C yueroMm npaBuia JejleHns TOKa [y Ha pe3ncTopax

R Ra
In=——1Iy In=—"2"] 9
YT R+RyY T RyRL (9)
BhIpazkenue (8) MOKeM HePEICaTh B BUJIE
RRA
U=1IsRy = ——21I, 10
ALlA R"—RA 0 ( )

[MoncraBisist B (9) mist I4 mocsieioBaTeIbHO 3HAYEHUST [, ¥ 01, HaiijleM Iuanas’oH M3MeHEHHUsI
conmpoTuBieHns: pe3nctopa R < R < Ryu, A8 clydas UCTOTHUKA TOKA

I R4
= 11
R A (11)
CoOTBETCTBEHHO
Rpin = R(I4 =61) =0,110m (12)
Rinaz = R(14 = Lnas) = 0,25 Owm. (13)

5.3 «Ammiepmerp — omMmeTp» [l m3mepenusi conpoTuBiieHns R HEU3BECTHOIO PE3UCTOPA CO-
eJIMHUM II0CJIe/IOBATETbHO OaTapeliky, pesucrop n ammepMmerp. llokasanms ammepmerpa B 3TOM
caydae (B cooTBeTcTBUE ¢ 3aKOHOM OMa)

Uo
I=1y=—+. 14
YT R+ R4 14
U3 (14) BBIpa3uM HEM3BECTHOE COIPOTHUBJICHIE
U
R=="—R,. (15)
I
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st Berauciienus jguanaszona R, < R < R,,.; U3MepseMbIX COIIPOTUBJICHUN B JAHHOM CJIydae
TPAIUIIMIOHHO UCIOIb3yeM HUKHU 01 u BepxXHU I, TPEIeIbl IIKAIbl aMIePMeTPA.

Rmin - R(IA - ]maz) - 113 Om (16)
Ronas = R(I4 = 61) = 44 Ow. (17)
CﬂeﬂyeT 3aM€TUTb, 9TO B JaHHOM CJ/Iyda€ KaTEIOPUYECKU 3allPEIICHO IMOAKJ/IIOYEHUE aMIlIepMeTpa
napaJiie;ibHO PE3UCTOPY, T.K. TOK Yepe3 Hero coctaButr [ = R—Z = 45 A, gTo BBIBEIET NPHUOOD W3

CTPOSI.
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