KPOKO/JMNJI

YcioBue

3agada 11-1. IamepeHusi ¢ IIOMOIIbIO OMMeETpa

IIpnGopsl u obopymoBanue: /IBa mysibTuMeTpa, nepeMennbrit peuctop 20 KOM, MoJIyIIpOBOJI-
HUKOBBIH JINOJT, COeTMHUTETbHBIE ITPOBOJIA.

Ykakure B pa60Te MapKy BbIJIaHHBbIX BaM MYJIbTUMETPOB.

JL1s TOKTIOYeHUS U OTKJIIOYCHUS Pa3INIHbIX 9JIEMEHTOB Teleil UCIIOIb3yHTe Pa3beMbl THIIA «KPO-
KOJIIJT>

MysibTUMETp - MHOTOIIE/IEBOI IUMPPOBOI 3JEKTPOU3ZMEPHUTEIBHBIN TTPUOOD, TTO3BOJISIONINI T3Me-
PSITh - JIEKTPUIECKOe CONPOTHBJIEHUE (pexKuM oMMeTpa - €)); - 9JIeKTPUUECKOe HAlpsizKeHue (pe-
»KUM BosibT™MeTpa - V'); Kpome Toro, B COBpeMEHHBIX MYJIBTUMETPAX BO3SMOYKHBI U JIPYTHE PEZKUMBbI
paboThl, KOTOpPbIE B JaHHO# paboTe He ucoJb3yioTcd. HemocpecrBeHHOE n3MepeHne CUJIbl TOKa
(B pexxume aMHepMeTpa) JaeT HEeHaJIe2KHbIe Pe3yJIbTaThl, II09TOMY TaKue U3MEPEeHUd OIeHNBATHCA

He OyJIyT.

B pexume BosibTMETpa MyJIBTUMETD ITOKA3bIBaeT HAIIpsizKE€HUe Ha, BHemHeil reru. J[ia m3mepe-
HUsI CONPOTUBJIEHUsI BHEIHE MEeNu MCIo/Ib3yeTcst BHyTpeHHui ncrounuk (Garapeiika «Kponas).
CorporuBiieHre MyJIBTUMETPA B 3TOM PEXKHMME COCTaB/IsieT BeJmIuHbl mpesbimatorue 1 MmOwm. Tlo-
Ka3aHus MYyJIbTUMETPa B 3TOM PEXKUME OIPEJEIIOTCd HAIPSKEHNeM Ha BHeIrHel meru. Mybru-
MEeTP OCYIIECTBJIAET «II€PecUeT» OT HAIPAKEHUs Ha PE3UCTOPE K €ro CONPOTUB/IEHNI0. BHyTpeHHnme
rapaMeTpbl MyJIbTUMETPA B PEXKUME OMMETPA CYIIECTBEHHO 3aBUCAT OT JAlla30Ha U3MEPEHUS.

Yactp 1. ITapamerpbl omMmeTpa.

Cobepute 371€KTPUUIECKYIO TEIb, TOKA3aHHYIO Ha puc. 1.

©

®

Puc. 1

1.1 V3amepbTe 3aBUCHMOCTD HAIIPSI?KEHUS Ha IIEPEMEHHOM PEe3UCTOpe OT ero ColnpoTunjeHus. M3-
MepeHust mpoBeuTe B JByX jmanasonax 2 KOm m 20 kOwm. IlocTpoiite rpaduku Moy deHHBIX
3aBUCUMOCTEIA.
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1.2 Ilpeiozkure POCTYIO FJEKTPUIECKYIO CXEMY OMMETpPa (BKJIIOUAIOILYI0 UCTOYHUK JICKTPUIe-
CKOT'O TOKA, PE3UCTOPHI, BOJIBTMETD ), MO3BOJISIONLYI0 OObSICHUTH HOJIydeHHble JaHHble. [{ns oboc-
HOBaHUS Ballleil CXeMbl UCIO/IB3YHTE TOJIyUYeHHbIE dKCIIepUMEHTaIbHbIe Jannbie. [IpegcraBbre nx
B JIMHeapu30BaHHoit popme. OrpejienTe CyImecTBEHHbIE TapaMeTphbl MyJIbTuMeTpa. Paccunraiite
X YUCJICHHbIC 3HAYCHUH, OIEHUTE IOI'PENIHOCTH Hall/ICHHBIX 3HAYCHUIA.

YHacts 2. IamepeHnsi AByMsi OMMeETpPaMMU.
Cobepure 11€e11b, MoKa3aHHyIo Ha puc. 2. [oagpHocTn MoAK/II0UeHns OM- ]
MEeTPOB JIOJIZKHBI ObITH 0JInHAKOBHI. IIpu m3mMepeHusaX OoTKJ/IO4YaiiTe

OMMETPHI OT IIel, a He ITPOCTO BBIKJIIOYANTE MX. _@ "

2.1 V3mepbre nokazaHus OMMETPOB (IPU PA3JIMYHBIX 3HAUEHUSIX CO-
[IPOTUBJIEHUsI TIEPEMEHHOIO PE3UCTOPA): ) TIOKA3aHUs KasKJI0r0 U3 OM-
METPOB IIPU OTKJIFOUYEHHOM JIPYroM oMMerpe Ry, Ry; 0) mokasaHus oM- o

METPOB, KOTJIa K IIENHU MOJK/II0YeHbl 006a oMMerpa Ry, Ry. V3mepenus Puc. 2
IIPOBEJIUTE B JIBYX CJIyUasX: [EPBbIA - 00a oMMeTpa paboTalT B Jua-

nazone 2 kOwm; BTopoit — B jauamazone 20 kOwm. 2.2 O0bsicHUTE MOJTY-

YeHHBIE PEe3YJIbTATHI: - MPEIOKATE (POPMYJIbI, TT0 KOTOPBIM OMMETP «PaCCIUTHIBAET> U3MEPIEMOe
COIIPOTUBJICHUE; - UCIOJIB3Ys PE3y/IbTaThl, MOJIyueHHble B HacTtu 1, paccunraere TeOpETUIECKHE
3HAYEHUsI TTIOKA3aHUH OMMETPOB (MOYKHO yKa3aTh BUJ| 3aBUCUMOCTH M IHPUBECTH YUCJEHHbIE 3HA-
YeHUs [apaMeTPOB 3TOil 3aBUCUMOCTH ); CPABHUTE PE3YJILTATHI PACUYETOB € IKCIEPUMEHTAIbHBIMU
JIAHHBIMU, 00bSICHUTE BO3MOXKHBIE TTPUIUHBI MX PACXOZKICHUS.

B pganHOIT yacTu JOCTAaTOYHO MPOBECTH M3MeEPEHUs NPpU 4-5 3HAUEHUSAX COIPOTUBJIEHUS
nepeMeHHoro pesucropa. IIpu nocrpoenun teopermveckoii MOaeau MOXKeTe CUUTATh,
qro D/IC mcrouyHuka BHYTPU OMMETpPA He 3aBHCUT OT JMAIla30HA M3MEPEHUs COMNPO-
TuBJIeHUs. Tak>Ke cuuTaiiTe, YTO OMMETP «MOXKET U3MEPATH» JIIOObIE XapPaKTEPUCTUKU
TOKa (CHJIBI TOKOB, HAIPsI?>KEHUsI) BHYTPU CAMOr0O OMMETPa W HPOBOJAUTH II0 HUM pac-
YeThl.

YHactp 3. I3yueHue 1oJryIIrpoBOJHUKOBOI'O AMOIA.

3.1 Ucmnomp3yst mMeroreecsi 060pyioBaHue, U3MepbTe BOJBTAMIIEPHYIO XapaKTEePUCTUKY (3aBHCH-
MOCTb CHJIBI TOKa 9Yepe3 JIMOJ OT HANPSZKEeHHsl HA HeM) TOJIyPOBOJHUKOBOTO JMOJA B IIPAMOM
nanpapsennu. [locrpoiiTe rpaduk Mo/IyIeHHON 3aBUCUMOCTH.

B pabore npuBenuTe 3JIEKTPUYECKYIO CxeMy (MIA CXEMbI) C MOMOIIbIO KOTOPBIX BbI
npoBoaun n3mepenus. IlpuBenure pe3ysbrarsl u3mMepennii (006s13aTeJIBHO yKAXKNATE, B
KaKAX JUANa30HAaX BbI IPOBOAWUJIN W3MEPEHNsi), pacyeTHble (pOPMYJIbl, UCIOJIH30BaH-
Hble BaMU /IJIs pacdyeTa BOJIbTAMIIEPHOII XapaKTepucTuku auoja. B tabisuiie mmpuse-
ANTe pe3yJIbTaThl YNCJIEHHBIX pacdeToB 110 3TuM ¢opmysaam. llocrapaiitech mmpoBecTn
U3MeEpPEHUd U pacyeThl C MAKCMMAJIbHO BO3MOXKHOUI TOYHOCTHIO U B MAKCUMAaJIbHO BO3-
MO>KHOM AMAalla30He HANPSAKEeHUN.
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Pemenune

3agada 11-1 VzmepeHusi ¢ moMoOIIbIO OMMeETpa

YHacts 1. I3yuenue paboTsl oMMeTpa U U3MEpPEHNe ero napaMeTpoB.

1.1 PesysibraTsl m3MepeHnii 3aBUCUMOCTH HAIIPSI?KEHNsT Ha, PE3UCTOPE O ero COMPOTUBJIEHUS B JUa-
nasone 2 kOM mpejicTaBiienbl B Tabsmmie 1 1 Ha rpaduke.

3aBUCUMOCTb HaNpPsXXEHUsl Ha pe3ncTope OT ero
conpoTusBneHus (amanasoH 2 kKOm)

300

N
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HanpsxxeHune U, MB
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[ | ] | |
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1

0,0 0,5 1,0 1,5 2,0

conpoTtuBrieHne R, kOm
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Tabaumna 1.

KRR, kKOM®® | XU, MB** | X[ MR ATF
0 0

0,305 61,6 202,0
0,351 69,8 1989
0,413 80,6 195,2
0,512 96,4 188,3
0,600 109,9 183,2
0,631 114.,6 1816
0,705 1251 1774
0,860 145,6 169,3
1,117 176,1 157,7
1,308 195,8 149,7
1,606 223,0 138,9
1883 245.0 130,1
1,906 247.0 129,6

Pesynprarer anamornaabix m3mepennii B quanazone 20 kOm mpuBesiersr B Tabuie 2 u Ha ciery-
foreM rpaduxe.

3aBUCUMMOCTb Hanps>KeHUs Ha pe3ancTope oT ero
conpoTueneHus (quanasoH 20 kOm)

HanpsikeHune U, MB

0< T T T T T T T T T

0 2 4 6 8 10 12 14 16 18 20

conpoTuBneHue R, kOm
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Tabaumna 2.

MR, kKOM®® | *HFU, MB** | X[ MrRATF
0 0

0,25 124 9.6
0,38 18,6 48,9
0,55 26,8 48,7
0,69 33,0 478
0,89 1.6 16,7
1.26 56.0 15,2
1,55 68,5 442
1,77 76,7 43,3
2,23 93,2 41,8
2,90 115,7 39,9
3,37 130,1 38,6
4,13 151,5 36,7
199 [171.9 ] 344

5,72 | 190,2 | 33,3

7,11 | 218,0 | 30,7

7,84 12320 | 29,6

8,03 |235,0| 29,3

883 |248,0 | 28,1

9.81 | 263,0 | 26,8

10,71 | 275,0 | 25,7

11,32 | 283,0 | 25,0

12,00 | 293,0 | 24,2

13,07 | 304,0 | 23,3

1458 | 319,0 | 21,9

15,16 | 325,0 | 21,4

16,02 | 332,0 | 20,7

17,05 | 341,0 | 20,0

17,82 | 347,0 | 19,5

18,40 | 351,0 | 19,1

19,94 | 362,0 | 18,2

1.2 HOJIy‘{eHHbIe 3aBUCHMOCTH ABJIAIOTCS HEJIMHEHHBIMU. DTO O3Ha4YaeT, 94TO CHUJIa TOKa B II€IIN 1 Ha-

HpsKEeHNe Ha PE3UCTOPE 3aBUCAT OT COTPOTUBJIEHUS pe3ucTopa. [losrydennbie 3aBUCUMOCTI MOXKHO
O00BACHUTD, €CJIU TTPEJIOJOKNATh, YTO UCTOYHUK HAIIPSKEHUsT UMeeT BHYTPEHHEEe COIPOTHUBJIEHUE,

KOTOpPO€ CpaBHHUMO C U3MePAeMbIMU COIIPOTHUBJICHUAMMU.

CiretoBaTeIbHO, SJIEKTPUIECKYIO CXEMY JIJIs U3MEPEHH COITPOTUBIIEHUS
MOKHO TIPEJICTABUTD B BHJIE, IIOKA3AHHOM Ha pucynke 2. CyIiecTBeHHbI-
MU I1apaMeTpaMu JIaHHOW cxeMbl saBjsgioTcd J/IC mcrounuka € u ero
BHYTPEHHEeE COIIPOTUBJIEHNE 7. [CIM 1eliCcTBUTEbHO peain30BaHa JaH-
Hasl cxeMa, TO Hallpsi?KEHNE Ha PE3UCTOPE MOXKHO PACCUUTATh, UCIIOJIb3Y S

3akoH OMa JIJIsT TIOJTHOM I1eITH:
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=5 (1)

N3 510 hopMyJIbl cieyeT, 9To n3MepsieMoe HallpsizKeHne Ha IePEeMEeHHOM
pe3ucTope onpejesnsgercsa popMyJIoit

R
= (2)
R+r
ﬂﬂﬂ OHpe,ZLeJIeHI/IH BHyTpeHHI/IX HapaMeTpOB OMMeTpa y,ILO6H€ﬂ BCETro HOCTyHI/ITb Tpa,ZLI/IHI/IOHHI)IM

00pa3oM: MOCTPOUTH, TAK HA3BIBAEMYIO, HAIPY30UHYIO XapaKTEePUCTUKY UCTOUHUKA — 3aBUCUMOCTD
HAIIPSZKEHUsT Ha BHEIHEHl el 0T CUJIbl TOKA. DTa 3aBUCUMOCTH cjeyer u3 (opmyiist (1):

U=IR=c¢

e=IR+1Ir=U+Ir (3)

Orkyma ciemyer

U=e—1Ir (4)

[IpemmyrecTBa 3TOi 3aBUCUMOCTU OYE€BU/IHBI: BO-TIEPBBIX, 9Ta 3aBUCUMOCTD JIMHEIHA, BO-BTOPbIX,
napaMeTpbl 9TON 3aBUCUMOCTHU SIBJISAIOTCS HEOOXOIMMBIMHU ITapaMeTpaMi UCTOYHUKA: KO pUImenT
HaKJIOHA, B3ATHIA C ITPOTUBOIOJIOYKHBIM 3HAKOM, PaBEeH BHYTPEHHEMY COIPOTHUBJIEHHUIO 7, a KO-
durment ciasura — I/C ucrounuka. Pacyer 3Havuennit cui TOKOB He PEJICTAB/IET CJI0XKHOCTEH 1
IIPOBOIUTCS 110 POPMYJIe

== (5)

Pesyisibrarhl 9THX pacyeToB HMPUBEJIEHBI B IOCJIEIHEM CTOJIOIE COOTBETCTBYIOMUX Tadsuil. Hiuke
NPUBEJICHBI TPAMPUKU 3aBUCUMOCTEN HAIPSI?KEHUS Ha PE3UCTOPE OT CUJIbI TOKa B IEMH JIJIsSd JIBYX
JIMAIIa30HOB M3MEPEHHsI COIPOTUBIIEeHNH. JIMHEHOCTD 9TUX 3aBUCUMOCTEN MTOITBEPK IAeT

3aBMCUMMOCTb HanpsXeHWA Ha pesucTope oT
cunel Toka (AnanasoH 20 kOm)
4m p— —
350 4
o 3004
=
S5 250 4
2
g 200 4
a 150 4
[ =
o
T 100
50 -
0 L) L) L) L) l
0 10 20 30 40 50
CunaTtoka |, mkA
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cunbl Toka (guana3soH 2 kOM)

300 =

&

Hanpsaxenue U, mB
S

8

3aBUCUMMOCTb HanpsKeHUA Ha pe3ucTope OT

0 T T T
0 50 100 150

Cuna toka |, MKA

200

Yactp 2. I3mepeHns aByMsi OMMeETpPaMM.

IPUMEHUMOCTD IIPEJJIOXKEHHON CXEMBbI PaOOTHI
MYJIBTUMETPA B PEKIMeE OMMETPa 3aBUCHMOCTD
HaIPsKEHNUsT Ha PE3UCTOPE OT 3aBUCHMOCTH Ha-
IPS’KEHHUs Ha PE3UCTOPE OT CUJIbI TOKa (Jrara-
308 2 KOM)cuibl Toka (auanazon 20 KOM.

Pacuer, mpoBeieHHBII 110 METO/ Ty HAUMEHBITTUX
KBa/[paToB, JaJl CJeJylollue 3HA4YeHUus Iapa-
MeTpoB oMmMmeTpa. B ananasone 2 kOw;

ey = (577,6 £ 0,3) MB

6
Ty = (2,55 £ 0,01) kOm (6)

B mumanasone 20 kOwm:

€20 = (562,1 + 0,9) MB
roo = (11,1 £ 0,1) kOm

2.1 Ilpu nojK/ITOYeHnN JIByX OMMETPOB IMapaJlje/IbHO UX MMOKA3aHUs 3aMETHO OTJIMYAIOTCH OT T10-
Ka3aHUl OMMETPOB IPHU TOJKIIOUEHNN OJHOTO oMMeTpa. B Tabiuiie 3 mpuBe/IeHbl TOKA3aHIA OM-
merpos (B KOM), paboraromux B quanasone 2 KOm. Psgom nokasanbl rpaduki 3aBUCHMOCTH T10-
Ka3aHUii OMMETPOB IIPH TapaJIJICIbHOM MOJK/IIOUYEHIN OT COMPOTUBJIEHUS pe3ucTopa (o yCIOBHUIO
[IOCTPOEHME STUX rpauKoB HE TPeOyeTCs ).

11 kjacc. DKCIepUMEHTAIBHBII TYP.

MokazaHWA OMMETPOR NPKY ABOHHOM

noaKnoYeHur KOm

MokasaHusa ABYX oMMETPOB (OWMana3oHul 2K+2K)

y = 2.0105x - 0,0003 y = 1,985x + 0,.0008

01 0,2 03 04 05 0.8 07 0.8 0.9 1

ConpotveneHue R, kOm



Tabumna 3.

OTesbHOE TTOJIKITIOUEHIE [TapasnmenbHOE TONKIIIOYEHTE

1 ommeTp 2 ommetp | 1 ommMmeTp 2 ommeTp
0 0 0 0

0,132 0,132 0,265 0,263
0,291 0,291 0,586 0,581
0,411 0,411 0,826 0,817
0,572 0,572 1,146 1,132
0,756 0,756 1,520 1,502
0,809 0,809 1,628 1,608
1,176 1,176

B Tabmmre 4 nmpuBeieHbI aHAJIOTUIHBIE JAaHHbBIE, KOTJIa OJUH OMMETp paboTaeT B quamnasone 2 KO,
a Bropoit — 20 kOwm.

Tabsmma 4.
MoKa3zaHna gByX OMMETPOER (AnanasoHs 2K+20K)
10 v =1,2188x+ 00,0008 y = 5,5544x-0,0178
H 9
I
Es
£ 4
E N //M”J
0 77777177177
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
ConpoTusnenue R, kOm
OT,ZLGJ'[I)HOG IIOJKJIIOYCHUE HapaﬂﬂeﬂbHOG IIOAKJIIOYCHUE
1 ommeTp 2 ommeTp | 1 ommMmeTp 2 ommMeTp
0 0 0 0
0,197 0,19 0,241 1,08
0,272 0,26 0,333 1,49
0,363 0,35 0,443 2,00
0,487 0,48 0,594 2,68
0,621 0,61 0,758 3,42
0,678 0,67 0,828 3,74
0,803 0,79 0,980 4,44
1,150 1,14 1,402 6,37
1,014 1,00 1,236 5,61
1,225 1,21 1,493 6,78
1,329 1,32 1,621 7.37
1,549 1,54 1,889 8,60
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2.2 Tlpu oT/ie/IbHOM TOJIK/TIOUEHNN KK IbIii OMMETP MOKAa3bIBAET COIPOTHUBJIEHNE TIEPEMEHHOTO pe-
sucropa. HesHaunTe/ibHbIE Pa3Iuyus B MOKa3aHU OMMETPOB (0COGEHHO Hpu paboTe B PasHBIX
JIIANAa30Hax ) CBSI3aHbI ¢ MIPUOOPHBIME TTOIPEITHOCTSIMI OMMETPOB.

Bo Bcex ciryuasix mokazaHusi OMMETPOB P UX TTaPAJLIETHLHOM HOJKIIOYEHUN TIPSIMO ITPOITOPIAO-
HAJIbHBI COTPOTUBJICHUIO pe3ucTopa (HO ormyalTces or Hero). [losroMmy sra cBsi3b MOXKeT OBITH
BBIpaXKeHa MPOCTOi POPMYJIOii:

él = k’lRl

~ 8
R2 - kQRQ ( )

Kora oba pesucropa paboraioT B oiiHAKOBOM Juariazone 2kOm, Ko3hOUIUEHTHI ITPOIOPITHOHA b
HOCTH ITPUMEPHO OJIMHAKOBBI U C JIOCTATOYHO BBICOKOII TOYHOCTBIO PABHBI 2:

foy = ey = 2. (9)

Korna nepssriit pesucrop paboraer B juarnaszone 2kOwm, a BTopoii - B auamnazone 20kOM, cooTBeT-
cTByMOIINE KOIDPUITMEHTRI, KAK CJaeayeT u3 Tabymibl 4, PABHBL:

ky = 1,22 (10)
ky = 5,55
PaccmorpuM SKBHBaJIEHTHYIO CXeMy IPHU HAPAJLICTLHOM ITOIKII0UCHIN
JIByX OMMeTpPOB (puc. 3). PasyMHO mpeooKuTh, 4To IMepecier compo- I
TUBJIEHUSI OCYIIECTBISETCS TI0 0UeBUIHON hopMmyiie (ITOKa3aHust OMMETpa _ 0
PABHBI OTHOIIIEHUIO HAIIPSI?KEHN Ha n3MepsieMoM ydacTke renn Uy K cuie
Toka depe3 ommerp I'): R
U 1
F— o —
I T, &
1 I 1
Lo 2
[To kpaitreit Mmepe, 3Ta hopMyJia j1aeT ITPaBUIbHBIC PE3YIBTATHI IPU MO/ —"
KJIIOYEHUU OJIHOTO oMMeTpa. L yrnporeHus pacaeToB BOCIOIb3YEMCs —
OJICKA3KOi, n OyjeM cuntarh, 4o J/IC 0b6omx OMMETpPOB OJIMHAKOBA 12 &
€1 = €9 = £. B 9TOM Cjiydae HAIIPsIKEHUST HA BHYTPEHHUX COITPOTHBJICHU- Puc. 3

SIX PE3UCTOPOB PaBHBI. JleficTBUTETLHO, /TSI KazK/IOr0 U3 KOHTYPOB MOYKHO 3aIlUCATh COOTHOIITEHUA:

g = ]17"1 + IOR
€:[2r2+[0R <11)
N3 KOTOPBIX CJIe/IyeT, U9To
117“1 = [2’/’2 (12)

Kpowme Toro, 3anuieM o4eBuIHOE COOTHOIIIEHHE JIJIS CUJIBI TOKA Yepe3 TePEMEHHbI Pe3UCTOp
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[0 = Ilr+[2r. (13)

U3 ypasuennii (12)-(13) caeayor dopMybl st CHII TOKOB Yepe3 OMMeTPhI

Li=1Io f

r T

17«1 2 (14)
I, =1

T1+T2

HaxkoHerr, ojcraBum 5T1 BbIpazkeHusi B runoreTndeckyio dopmysty (11): Tns mepBoro ommerpa

~ Uy, IR
R ey 1 (15)
I Io r1t+re "2

AHaJIOrM9IHO /I BTOPOIO OMMETPa

- IR
Bp=t— 0 _Nihp (16)
I2 IOT1+T2 "

Takum 06pa30M, HaIll BHIBOJ IIOKA3bIBAET, YTO MMOKA3AHKS [AaPAJIEJIbHO ITOJKTI0YEHHBIX OMMETPOB
[POIOPIMOHABHBI COIPOTUBJICHUIO PE3UCTOPA U ITO3BOJIAIOT PACCUNTATH KOIPPUIMEHTHI IIPOIIOP-
nroHajbHOCTH. Ecian oba omMerpa paboTairOT B OJHOM JdUAIA30HE, TO 1 = T9 U KOI(MPUIINEHTH
[PONOPIMOHAJBLHOCTH B 9TOM CJIydae paBHbl k1 = kg = 2, UTO TOJIHOCTBIO TOITBEPIKIAETCA Pe-
gysbTaTamu usmepenuii. /s pacyera KoaOUIMEHTOB TPOHOPIMOHAIBLHOCTH BO BTOPOM CJlydae,
KOTJIa JIMANA30HbI U3MEPEHUN Pa3IUIHbI, BOCIIOJb3YEMCs PE3YJIbTaTaMi M3MEPEHUil BHYTPEHHUX
conporusiiernit ommerpos (6)-(7). Torma Teopermiaeckne 3HaUeHUsT KOIMDOUIMEHTOB IPOIOPITHO-
HAJTLHOCTU OKA3BbIBAIOTCS PABHBIMU

ro+re 2554 11,1

! 7o 11,1 ’
7"1—{—7’2 2,55—|—11,1
ky = = = 95,35 17
1 " 2’55 ) ( )

Paccunrannbie 3HaveHns Ko3MA UIMEHTOB 0YeHb OJM3KM K SKCIIEPUMEHTAJIbHBIM, YTO IIOJTBEP-
JKJIaeT MPUMEHUMOCTD BBIJIBUHYTOM THUIIOTE3bI 0 pabore omMerpa. Hesnadure/bHble OTKJIOHEHUS
cBs3aHbI ¢ TeM, 9T0 D/IC MCTOYHUKOB B Pa3HBIX JUANA30HAX HEMHOI'O OTINYAIOTCS.

YHacts 3. 3yyueHue moJryIrpoBOJHUKOBOTO AMOIA.

g BeIOOpa cXeMbl U3MEPEHUI MOXKHO U3MEPUTDH COIPOTHUBJIEHUE JINO0JIA, HEIIOCPEJICTBEHHO IO
KJII0Yas €ro K OMMETPY. DTO COIMPOTUBJIEHNE OKA3BbIBAETCsI PABHBIM puMepHo 3,2 KOM. OueBniHO,
YTO COIMTPOTHUBJIEHHE JINO/IA 3aBUCUT OT HAIPAYKEHUS, OTHAKO TTOPSIJIOK BETUIMHBI COXPAHAETCA. JTO
COIPOTHUBJIEHNE CPABHUMO TIO MOPSIKY BEJIUYWHBI C BHYTPEHHUM COIPOTUBJIEHUEM oMMeTpa. s
n3ydennsi BAX B MakcuMma/ibHO BO3MOYKHOM JTMAIA30HE CUJI TOKOB M HAIPSXKEHUN HEOOXO MO
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HCIIOJIb30BATh UCTOYHUK ¢ MakKcuMaJbHbIM /IC 1 MUHUMAIbHBIM BHYTPEHHUM COIPOTUBJICHUEM.
OTUM YCJIOBHUSIM VIOBJIETBOPSAET CXE€Ma C HCIIOJIH30BAHHEM JIBYX OMMETPOB, COEIMHEHHBIM II0OCJIe-
JioBare/IbHO. i u3MeHeHus HaIPsKEHUs CJIe/lyeT UCIOIb30BaTh IepeMeHHblil pe3uctop. FKcamn
PE3UCTOP TOJIK/TIOYATD MTOCTEIOBATEIBHO € JUOJIOM, TO CHJIa TOKa OYIET MaJa.

Taxkum obpazoM, onTuMasbHas cxeMa s u3Mepenns BAX nuoma nmeer

BU/I, IOKa3aHHbII HA puc. 4. C MOMOIIBIO TAKOW CXeMbl MOXKHO U3MEPHUTD: -
- COIIPOTHUBJIEHNE PE3UCTOPA (IIPH MOIKIIOYEHUH OJTHOTO U JIBYX PE3UCTO- _|< °
pax R, fig); - COIPOTHUBJIEHNE MAaPAJLJICIBHO COCINHEHHBIX PE3UCTOPa U
Jroia (Ipu MOJKJIIOYEHUH OJIHOTO ¥ JIBYX pe3ucTopax Ry, égz); OTnx | ‘
JIAHHBIX (¢ yueToM u3MepeHHbX paHee DJIC 1 BHYTPEHHEro conpoTuBIie- R
HIsl OMMETPA) JOCTATOYHO JIJIsl PacueTa HAIPSI?KEeHUsI HA JIUOJE W CHJIbI
TOKa 1epe3 Hero. [IpoBejiem Takoii pacder Jijis 1eln, TIOKa3aHHON Ha PUC. ‘
5. HanpsizkeHue Ha BHEITHEH 1ienu (IHo/Ie U IepEeMEeHHOM PEe3UCTOpe) PaB-
HO
N A
& Puc. 4
Up = ——Rs. (18)
T+ Rz
Cuja ToKa depes pe3ucTop:
Up
Ir = o (19)
Cuja Toka depes JIMo:
p=l-1p=0_ Y _y (L1 20
p=l-In= 2 =2 =Up (-~ ). (20)

[Ipu mosik/IIOMeHNA JIBYX OMMETPOB, paboTatonux B oHoM jnanas3one, D/1C octaercs Hem3MeHHOT,
a BHyTPEHHee COIPOTHUBJIEHIE YMEHbINAeTCd B JiBa pa3a. HeobXoamMocTh TpoBe/IeHns M3MEPEHuii ¢
OJIHIM OMMETPOM 00YCJIOBJIEHA HECKOJIbKUMU ITPUINHAMA: - BOZMOXKHOCTBIO H3MEPEHUsT COITPOTUB-
JIEHUSI PE3UCTOPa B MAKCUMAJIbHO BO3MOXKHOM JIMAIIA30HE; - ITOBBINNIEHUEM TOYHOCTHU W3MEpPEeHUH
[P MAJIBIX CUJIAX TOKOB; - BO3MOXKHOCTBIO JIONOJIHUTEILHOTO m3Mepenusi BAX, 4To mosbimaer
Ha/IE?KHOCTb 110JIyYEHHbIX PE3YJIbTaTOB.

B Tabaure 5 npuBeieHbl Pe3yIbTaThl M3MepeHuii u pacueTos o dgopmyaam (18) u (20).

Huxxe npusejien rpaduk moIyueHHOl 3aBUCUMOCTH: KPY2KKAMU OTMeYeHbl 3HAYeHUs, PACCUUTaH-
HbI€ 110 USMEPEHUAM OJHUM OMMETPOM, pOM6aMI/I — AByM4d. BI/I,ZLHO, 9TO 9THU pe3yJ/ibTaTbl 9aCTUIHO
MEPEKPBIBAIOTCH, TPUIEM B 00JIACTH MMEPEKPBITUST OTJUYIHO JIOXKATCA Ha OJHY KpuBYyKO. OTMeTHM,
ITO U3MEPEHUsI, IPOBeIeHHbIe ITpu paboTe B auamazone 20 KOM, 1af0T pe3y/bTaThl, COBIAIAIOIIIE
C MPUBEJIEHHBIMI, HO B MEHBIIIEM JINala30He HAIIPIyKEHMIA.
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