-1. Kak paboraer ommeTp
VYciioBue

3amanme 11-1. Kak paboraer ommerp.

B nannom 3ajanum BaM HEOOXOJAMMO MOHSTH HPUHIUI pabOTbl OMMETpPa U IOJATBEP/IUTH Ballle
IIOHMMAaHUe pe3yabTaTaMi U3MEPEHU U UX UHTepIIpeTaleil.

OcHoBHas uess paboOThl OMMETPaA — N3MEPEHNe HAIPSKEHUsT Ha,
paemneil nernu! Ipunnunuanbias cxemMa oMMeTpa IIOKa3aHa Ha P
pHUCyHKe: BHyTpH nMeeTcs ncrodnuk, 3/1C koroporo obosnadamm
£, a BuyTpenHee conporusjaenue r. K KjiemMmaMm oMMeTpa MOJ-
KJIIOYEH BOJIBTMETD, K 93THUM 2Ke KJIEeMMaM IIOAKJ/II09aeTCd U3Me- — 6’3 []R
psleMoe conpoTusiecnue R. Er

IIpnGopsl u obopyOBaHME: PE3UCTOP ITPOBOJIOYHDINA, UCTOY- <
HUK TOKa MOJAMUIIMPOBAHHBINA, MYJIbTUMETD, COEINHUTETbHBIE
IIPOBO/IA.

[IpoBoJiounblii pe3ucTop uMeer 6 BBIBOJIOB, TOITOMY Y BaC €CTh BOBMOXKHOCTH HCIIOJIB30BATH €I'0
B KadeCcTBe IEPEMEHHOIO PE3UCTOPA C O JTUCKPETHBIMU 3HAUEHUAMU COIMpoTuBIenud. Ha pucynke
IMoKa3aHa CXeMa 3TOI0 PE3NCTOPa, Ha Hell yKa3aHbl HOMePa KJIEMM.
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K TaJIbBAHUYIECCKOMY 3JIEMEHTY IIOCJIEJOBATE/JIbHO IIOJAKJIIOYECH HOCTOSAHHBIN peE3UCTOP, €10 COIIpPoO-
THUBJICHHE UTI'Da€T POJIb BHYTPEHHEI'O COIIPOTUBJICHUA NCTOYHUKA.

Yacts 1 XapaKTepUCTUKHU ITPOBOJIOYHOT'0 PE3UCTOPA U MCTOYHUKA TOKA.

1.1 Ilepekmrounre MyJbTHMETD B DEXKUM HU3MEDEHUsI COMPOTUBIICHUS (ajee PesKUM OMMETDA).
N3mepbTe cOpoTUBIIEHUS TTPOBOJIOYHOTO pe3ucTopa Ry Mpu MOJIK/II0YeHnn ero K KiaemMaMm 0 u k =
1,2...5. Tocrpoiire rpaduk noaydennoii 3apucumoctu Ry (k). Onpejenure napamMeTpsbl MoJLy YeHHON
3aBucHMOCTH. PaccumTaiiTe 3HAYEHHS CONPOTUB/ICHHI R), 1O HOJTyUeHHOI 3aBHCHMOCTH.

*B masbHeineM HCHoab3yiTe paccunTanible 3HaYeHns] COPOTUB/ICHNI pe3ucTopa Ry, Tak Kak OHI
II0JIy 9€HbI [IOCPEJCTBOM YCDETHEeHUs (C/IeJ0BATEIbHO, U YMEHbBIIEeHHsI) OIPENTHOCTE N3MepeHnst
CONPOTHUBJICHNMIA. ¥

1.2 Usmepbre DIC &) 1 BHyTpeHHEE COMPOTUBJIECHUE 'y IPEIOCTABIEHHOTO BaM UCTOYHUKA TOKA.

Ipusedume arexmpuueckyro cremy, ¢ NOMOWBIO KOMOPOU 6L NPOSOOUNY USMEPEHUSA, PESYALMA-
Mol UBMEPEHUT, PACHeMHbLe GOPMYADL, YUCAEHHDIE SHAMEHUA MPEOYEMDBLT NAPAMEMPOS U OUEHKY
No02PEeULHOCTU.
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1.3 Ykaxkure, KAKOil €JIMHCTBEHHON BEJIMYNHON MOYKHO XapaKTEPU30BaTh UCTOYHUK B JIAHHBIX IKC-
IIepUMEHTAaX.

Yactp 2. <<COl'IpOTI/IBJIeHI/Ie>> C UCTOYHHMUKOM.

HoakrounTe HapasIeJIbHO K IPOBOJIOYHOMY PE3UCTOPY HCTOU- #

HUK TOKa. MyJIbLTHMETD IEPEK/IIOMHTE B PEKUM OMMeETpa (CM. [] R

cxeMmy) E. r T Tk
0s"0

2.1 II3MepbTe 3aBHCHMOCTD HOKA3aHUN OMMETPa OT COIPOTHBIIE- o

HUS ITPOBOJIOYHOI'O pe3ucTopa. V3MepeHus: mpoBeuTe IpH JIBYX
PA3IMYIHBIX MOJIAPHOCTX MOJAKJIIOYeHUsT HCcTOIHIKa. OO03HAUNM
9TU IIOKa3aHUSsI RE‘ 4 B Rz‘_).

2.2 ITocrpoiiTe rpaduKku MOIYYeHHBIX 3aBUCHMOCTE RE‘ +)(}_%k) n Rf_)(}_%k).

2.3 BrickarkuTe MpEJIoIOyKeHne O CBOMCTBAX UCTOYHUKA TOKA BHYTPHU oMMeTpa. OObsICHUTE TTOJTY-
YeHHbIe B 9TO dacTu 3apucumoctu. Onpeienre 3Ha4eHne CUJIbI TOKA, CO3/1aBAEMOr0 NCTOUHUKOM
ommerpa. OmeHnTe ero morperrHoCTb.

Yactp 3 KoMmOuHUpoBaHHadA cxema.

HO,ZLKJHOLII/ITG NCTOYHUK K JABYM 3BCEHbLAM IIPO- Q
BOJIOTHOI'O PE3UCTOpPa, KaK ITIOKa3aHO Ha CXEMe.

3.1 zmepbTe 3aBUCHMOCTD TTOKA3aHUIT OMMET- 0 e |_\~=£\_| S S N
pa oT HOMepa TOYKM MHojKIodeHus k = 1,2...5
IIPU JIBYX HMOJIIPHOCTAX BKIIOUEHUS NCTOYHUKA.

3.2 IocTpoiite rpadukmn 3aBucuMocTeil mokasa-
HUII OMMETpPa B JAHHON CXeM€ OT COIIPOTHUBJIC-
HU TTOJIKJIIOYEHHON K OMMETPY YaCTH PE3UCTO-

pa.

3.3 KadecTBeHHO OObACHUTE TIOIYYeHHBIE 3aBUCUMOCTH.

Peinenne

Sananue 11-1. Kak paboraer ommeTp?

YHactp 1. XapaKTepuCTUKMN IIPOBOJIOYHOTO PE3NCTOPA U MCTOYHUKA TOKA.

1.1 PegysibraThl m3MepeHnii cOmpoTuBIeHnil mpuBeieHnl B Tadbuie 1 n na rpacduke. Tabauma 1.
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ConpoTuBneHue pezucropa
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k | Rk, Om | Ry, Om (pacuer)
131 3,24

262 5,08

38,7 872

4114 11,46

5| 14,2 14,20

[Tapamerpsr 3T0it 3aBucuMocTu Ry = ak + b, MOXKHO ompesesuTh 10 rpaduKy, UId M0 METOILY
HaMMeHbINX KBaapaToB. [lapamerpsr s1oii 3aBucumoctu (mo MHK) pasuer a = (2,7 + 0,1)Om
b= (0,5 £ 0,3)On

1.2 JInsg wamepenust 9JIC 10cTaTOIHO MOJK/IIOYATH BOJBTMETD K BBIBOJAM MCTOYHUKA, M3MEPEH-
HOe 3HaveHWe HanpskeHus Oymer paBHOo DJ[C mcToUHMKA, TaK KaK BHYTPEHHEE COIPOTHUBJICHUE
BOJIbTMETPA OY€Hb BEJIMKO 10 CPABHEHWIO ¢ BHYTPEHHUM COIPOTUBJICHUEM HCTOYHUKA. V3Mmepen-
HOE 3HaYeHUE PaBHO

g0 = (1,62 4 0,02)B.

J11g u3MepeHus BHYTPEHHEr0 CONPOTUBJIEHUST HCTOYHUKA CJIETYET
N3MEPUTh 3aBUCUMOCTDH HamlpszKeHns U Ha BHeENIHeHl Ienu oT ee —
CONPOTHUBJIEHNS ) C MOMOIIBIO CXEeMbI, IIPUBEJIEHHON HA PUCYH-
Ke. I3aMepsieMoe HAIIPsIZKEHNE B 9TOM CJIydae pacCUUTBIBAETCH I10

dopmyie E 0,7,
o . 9/ N

U=— R 1
T’O—f-Rk F ()

PesynbraThl namepennit npuBejieHbl B TabJiuiie 2 U Ha rpaduke.
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3aBUCUMOCTDb HanpmKeHWA OT CONpPoOTUBNEHUA
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Tabauma 2.
k| R, Om | U, MB
113,24 4.4
2 |598 9,1
3| 8,72 13,5
4 | 11,46 18,1
5 | 14,20 22,7

HOJIy‘{eHHbIe PE3YJIbTAThI IIOKA3bIBAIOT, YTO HAIIPAXKECHUE IIPOIIOPIIUOHAJIBHO COIIPOTUBJICHUIO BHEI-
Heil 1en. DTo BO3MOXKHO B TOM CJIydae, CJIM BHYTPEHHE COMPOTHBJICHIE HCTOYHIKA 3HATUTEIHHO
IIPEBBIIIAET COIPOTHUBIICHNE BHemHel tenu. [eiicrBurenbro B 9ToM ciaydae u3 dopmysst (1) mmo-
aygaeM (npu Ry < rg)

v— g, )
To

Urak, B 9T0M cirydae KoabUIMEHT HAKIOHA, TToJIydeHHoit 3apucumoctu U(R) paBen cuiie ToKa B

— &
nenu Iy = .

Paccunrannoe mo MHK 3navenue koaddurmenta HakJIOHa PABHO

Iy = (1,66 = 0,05)MA. (3)

TOI‘,IL& BHYTpEHHE COIIPpOTUBJICHHE IIPEJOCTAaBJIEHHOI'O NCTOYHUKa PAaBHO
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o
ro = — = (0,97 £ 0,03)kOm. (4)
Iy
[Tonydennoe 3nadenne Takke 000CHOBBIBAET c1iocod mpsimoro udMepenus DJIC; Tak Kak compoTuB-
JIEHUEe BOJIBTMETPA COCTaBJIsIeT BeJIMIUHBI TIopsijka 1 Mowm.

1.3 Tak Kak BHyTpeHHE COIPOTHUBJIEHHE MCTOYHMKa HpuUMepHO paBHO 1 KOM, a CONpPOTUBIIEHUS
UCIIOJIBL3YEMBIX Ieneil He npesbimaiorT 20 OM, MCTOYHMK MOXKHO PacCMaTpUBaTh KaK MCTOYHUK
TOKa, TO €CTh CYUTATh, UTO CUJIA TOKA B IIEIIU He 3aBUCUT OT ee COpoTuB/IeHusd. [Tosromy ncrounnk
ciejlyer XapaKTepru30BaTh MOCTOSHHOMN cuioii Toka (3).

Yactp 2. <<COl'IpOTI/IBJ'IeHI/Ie>> C UICTOYHHUKOM.

2.1 -2.2 Pe3yJibTaThbl U3MEPEHNH 3aBUCUMOCTH ITOKA3aHUI OMMeTpa OT COITPOTUBJIEHUS PE3UCTOPa
HIpPUBEJIEHBI B TaOIMIE 3. DTHU Ke 3aBUCHMOCTH ITOKa3aHbI Ha I'paduke.

Tabauma 3.
k | Ry, Om ?+),OIVI RL),OM
113,24 17,2 -11.1
2 5,98 34,8 -22.5
3| 8,72 51,5 -33,1
4 | 11,46 69,4 -44.3
5| 14,20 86,7 -54.9
MokasaHua ommeTpa
100
D
e
80 —
60

\

{

MokaszaHua ommeTpa, Om
[ =]

conpoTMBneHue, Om
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2.3 Ilosiyuennbie 3aBUCUMOCTHU C BBICOKOM TOYHOCTBHIO MOXKHO CYUTATH HPAMO ITPOIOPIIMOHATb-
HBIMU. DTH 3aBUCUMOCTHU JIETKO O0bSICHUTE, €CJIU MPEIIOJIOKUTh, YTO BHYTPEHHEE COIIPOTUBIICHHUE
OMMeTpa TaKKe BEJUKO (10 CPABHEHUIO C COIPOTUBIIEHUEM IIPOBOJIOYHOIO PEOCTATA), T.€. HCTOTHUK
ABJISIETCS] ICTOYHUKOM TOKa C HEKOTOPBIM 3HaYeHUEM CHJIBI TOKa [gq.

JleficTBUTEILHO, €CIU ITOKa3aHUsT OMMETPa IPOIOPIMOHAIbHBI HAITPAXKEHUIO Ha BHEITHEH IeIn, TO
upu orcyrcrBun J/IC Bo BHeIIHel 1enn MOKa3aHus OMMeTPa, OIUCHIBAIOTCA (DOPMYJIOit

R* = 2IgR, (5)

[ne z - mekoropslit KOI(PDUIMEHT NPONOPINOHAIBHOCTH, MIPUYEM IIpou3Bejienne zIlg HHCIeHHO
pasuo 1. Ecim Bo BHemTHE 1€ TPUCYTCTBYET UCTOYHUK TOKa CUJION [, TO TOKa3aHUs OMMETPa
B 9TOM CJIy4dae MOT'YT OBITbH OIMUCAHBI (DOPMYJIO

k I *
Ry =z(Io+I))R = (1 + i) R*. (6)

[Tosry4uennble 3aBUCUMOCTH MOTYT OBITH OIUCAHBI (DOPMYJIAMU HIPSIMO ITPOIIOPIIMOHAIBLHON 3aBUCH-
MOCTHU

[Ipuuem ko3dbdunmentsr HakaoHa paBHbl ap = 6,02 =~ 6; a- = —3,9 = —4. Kak cieayer us
dbopmyset (6) cymma stux K03hOUIUEHTOB JOKHA ObITH PaBHA 2, 9TO MOJTBEPIKIACTCS IKCIIE-
PUMEHTAJIbHBIME JIaHHBIME. Pa3zHocTb 3TuX KO3 UINEHTOB paBHA

I
ay —a_ = ﬁ (8)

Ucnonb3ys mosrydernbie 3HadeHus KO3MMOUIIMEHTOB, HAXO MM

I I
210 = g~ 2 =03MA (9)
Iq 5

Yactp 3 KomOnnupoBaHHas cxeMa. 3.1 Pesyibrarsl uamepenuil moka3anuii OMMeTpa B «KOM-
OMHUPOBAHHOI» cXeMe IMpuBe/ieHbl B Tabsmmie 4 u Ha rpacduke. Tabauna 4.

k| Ri, Om () OwMm R, OwMm
010 0 0
13,24 16,90 -10,95
215,98 34,90 -22,70

3| 8,72 37,40 -19,75

4 | 11,46 40,35 -16,90
514,20 | 43,30 14,10

Ha rpadukax mpuBejeHnble npuMepHble 3HadYeHud KoddduimenTos nHakona. [lomydennbe 3a-
BUCHMOCTH JIETKO OOBbACHIUMBI B PaMKaX paccMaTpuBaeMoil Mojesn omMmeTpa. JleficTBurensHo, Ha
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[IEPBBIX JIBYX 3BEHbsX KO(DMUIMEHTHI HAKJIOHA Ope/ie/isiiorcs popmyiioit (6). VX ducientbie 31a-
YeHUs COBIAJAIOT ¢ Ko puimenTaMm HaKJIoHa, HAMIEHHBIMI B TIpeIbLyieit yactu. Ha ocrasib-
HBIX 3BEHbSX M3MEHEHMe TOKa3aHuii onpeenaorcs dopmysioil (5) ¢ exuHnIHbIM KO3hdUIHEHTOM
HAKJIOHA.

KomOnHMpoBaHHaA cXxema
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KombOuHUpoBaHHas cxeMa
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