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Llenp D&6OTI)I$ BBIIIOJIHUTB SKCIICPUMCHTAJIbBHOC UCCIICAOBAHUC 3JICKTpH‘I€CKOﬁ

OCIIv IMMOCTOAHHOI'O TOKa METOAOM 3KBHUBAJICHTHOI'O HCTOYHHKA.

CBGI[CHI/IH U3 TCOpHUH

JIt000i1 UCTOYHUK 3JIEKTPOMArHUTHOW 3HEPIHH, HUCIOJIb3YEMBII B 3JEKTpUYE-

CKOM 1IeNH, MOXET ObITh IIPEICTABICH B BUJIE SKBUBAJIEHTHOT0 uctouHuka J/1C, nu-

00 B BUJIE PKBUBAJICHTHOTO MCTOYHMKA TOKa. Ha puc.l,a n3obpaxkena cxema UCTOU-

Huka OJIC ¢ noaknmrodeHHOW K HeMy Harpy3koid. CorylacHO BTOpOMY 3aKOHY
Kupxroda ypaBHeHHne paBHOBECHSI B 3TOM LIENTU UMEET BUJ

E=U+Ir,, 1)

rae E— 3JIC ucrounuka sHepruu;

rgH — €T'0 BHYTPCHHCC COIIPOTHUBIICHUC,

U- HAIIPAKCHUC Ha COIIPOTHUBIICHUU HAI'PY3KH.
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W3 ypaBuenus (1) BuaHo, uto Hampsbkenue U 3aBucutr ot Toka |. 3aBucu-
MOCTb U(I ), Ha3bIBaeMasi BHEIIHEH XapaKTepUCTHUKONW MCTOYHMKA, M300pakeHa Ha
puc.1,6. Ilpu | =0, 1.e. mpm X0J0CTOM X0JIe UCTOYHHKA, HANPSKECHHUE HAa BBIBOJIAX
ucrtounuka paBHo ero J/IC. ITpu nekoropom Toke | * Hanpsbxkenue U menbie 3/1C
HMCTOYHUKA HA BEJIMYMHY TaJICHUs] HANPsHKEHUS Ha BHYTPEHHEM COINPOTUBIICHUM KC-

tounnka AU =1*r,, . (3amerum, uro npu r,, =0, U =E). Ecnu HanpskeHue Ha

BbIBOAaX MCTOYHHWKA HC 3aBUCUT OT HAI'PY3KHU U OCTACTCA INOCTOAHHBLIM IIpH JIFOO0M

3HaueHUM R,, Takoll MCTOYHMK Ha3blBaeTcs HJealbHbIM HcTOouHUKOM OJIC, ero



BHEIIHSS XapaKTePUCTHKA N300pakeHa IITPUXOBOH JIMHKUEH Ha puc.1,0.

[Tonemim Bce wiens! ypaBHenus (1) Ha Bemuuny Iy, u obo3naunm E/r,, =J.

Torma
U
J=—+1. (2)
r6H
[TonyuenHOMY BhIpaxkeHHIO (2) COOTBETCTBYET cXeMa, H300pakeHHas Ha puc.2,a, Tae
J — BeIMuMHaA TOKAa UCTOYHUKA TOKA, paBHAsI TOKY KOPOTKOTO 3aMbIKAHMS;

Ogy =1/1,,, — BHYTpEHHSISI IPOBOIMMOCTD SKBHBAJICHTHOTO HCTOYHHKA TOKA.
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3aBucumocTsb | (U ), Ha3bIBA€Masl BHEIIIHEN XapaKTEPUCTUKOW UCTOYHHUKA TOKA,

n3obpaxkena Ha puc.2,0. [lpu Hekotopom Hanpspkenun U * Ha BBIBOJaX MCTOYHHUKA

TOK B Harpyske MeHblle Toka J Ha BennunHy U * (., . CxeMbl, H300paXCHHbIE Ha
puc.l,a u 2,a, S5KBUBAJIEHTHBI. 3aMETUM, UYTO NIPU  J,, =0, T.e. ipu ry, =0, | =J,

TOK B HArpy3keE HC 3aBHCHUT OT COIMPOTHUBJICHHA HArpy3KC WM OCTACTCA IOCTOAHHBIM

IIpu JI000M 3HAYEHHUH RH Takoi HMCTOYHMK Ha3bIBACTCS nacajabHbIM HMCTOYHHUKaAM

TOKa, €ro BHEIIHsS XapaKTepUCTHKa M300pakeHa Ha puc.2,0 MITPUXOBON JIHMHHUEH.
Ocy1iecTBiieHHE peXUMa XOJOCTOTO XOAa UCTOYHMKA TOKA COMPSDKEHO C YBEIHYE-
HUEM HaIpsHKCHUS Ha €T0 BBIBOAX 10 OCCKOHEYHOCTH.

OpHUM U3 PacCTIPOCTPAHCHHBIX METOJIOB pacueTa AJICKTPUUECKHUX Ienei sSBIs-
€TCSl METOJ] DKBHBAJICHTHOTO UCTOYHHKA. COTJIACHO ATOMY METOJy TOK B JIF0OOH BET-
BU CKOJIb YTOJHO CIIOKHOU IIETIH OTIPEIEIISETCS IMTyTeM 3aMEHBI YaCTH DJICKTPUIECKOM

OeIm, K KOTOpOI\/’I MNOAKIIIOYCHA paccMaTpuBacMas BCTBb, SKBUBAJICHTHBIM MCTOYHH-



koM DJIC wiu Toka. Ha puc.3,a nzoOpaxeHna cxema 3JIEKTPUUECKOW IIEMHU, UCCIIe-
JyeMoil B padore.

[Tycth TpebyeTcs onpeaenuTs ToK |, . Boiaenum BeTBb ¢ conpoTuBieHneM R)
BbIBOZIaMH ab; OCTaBIIYIOCS YacTh CXEMbI, OOBEJACHHYIO IMTPUXOBOM JTMHHUEH, Tpe/-

CTaBHUM B BU/AC 3KBHBAJICHTHOI'O HCTOYHHUKA.
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Ecau 310 skBHBaneHTHbIM HcTOUYHUK DJIC, TO cxeme MOJy4YMBIIEHCS SKBU-
BaJICHTHOM 1ieu cooTBeTcTBYeT pro.3,0. Kak crmemayer u3 pwuo.l,a, Benmuuna 3JC

DKBHUBAJICHTHOIO MCTOYHMKA Eqy paBHa HampsHpKEHHIO XOJIOCTOrO XO0Ja IeHepaTopa
(BeTBb ¢ compotuBieHuEM R, pazoMmkHyTa). BennunmHa BHYTPEHHETO CONPOTHBIIE-
HUS TeHeparopa [, paBHAa BXOJHOMY CONPOTUBJICHHIO YacTH LENH, OOBEACHHOU
mrpuxosoi ymHue (OJC Eg 3amensercs ee BHYTPEHHUM CONPOTHBIECHHEM), CO

CTOPOHBI Pa30MKHYTHIX 32)KHMOB ab.
Ecnu wactes nienu (puc.3,a), oOBeneHHAs MTPUXOBOM JIMHUEH, 3aMEHSIETCS JK-
BUBAJICHTHBIM UCTOYHUKOM TOKa (pHcC.3,B), TO BeJIMYMHA J €CTh TOK MEX]Y 3aKHMa-

MU ab mpu 3aMbIKaHUH COMPOTHBIICHHUS R) HAKOPOTKO.

Hckomblii TOK B cxeMe puc.3,0

B CX€Me puc.3,B
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Takum 06p8,30M, I OKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUS LCIIM MCTOAOM 3OK-

BuBajeHTHOro ucroynuka (BJIC m Toka), HampuMmep Uil ompeneieHus Toka o,

HEOOXOIUMO:

- m3MepuTh HanpspkeHne U,, Ha pa3soMKHYTHIX 3axumax ab (Eg=U,,, pe-

MM XOJIOCTOTO X0J1a);

- I3MEPUTH TOK KOPOTKOTO 3aMbikaHus BeTBu ab (J = 1,,);
- UI3MEPHUTH CONIPOTUBIICHHE MEXy Pa30MKHYTHIMH 3akxuMamu ab, 3amenus 3/1C Eg
ee BHYTPCHHUM COIPOTHUBIICHHEM [g (BHYTpEHHEE CONPOTHBICHUE SKBUBAJICHTHOTO

réHeparopa reH = rab). Kak CICOAyCT U3 CXCMBbI pI/IC.3,B, COIIPOTHUBJICHUC reH TaKXKC

MOJKET OBITh HaﬁHCHO N3 BBIPAKCHUA

Ve = Uxx/ J
AHJIOTHYHO TIPOM3BOJIUTCS HUCCIICIOBAHKE TICTIH TIPU ONPEICIICHUN TOKa B Ka-

KOM-1100 ApYyroi BETBH.

ITporpamma padOTHI

1. 3KCHepI/IMeHTaJ'H)HOG HCCICA0OBAHUC IICIIHM, 3aKIHOYAKOIICCCA B M3MCPCHUU

BCCX BCJIMYHH, KOTOPBLIC OTBICKUBAIOT IIPH TCOPCTHUYUCCKOM PACUCTC LCIIM MCTOIOM

HKBUBAJICHTHOTO TeHepaTopa. K 3Tum BemuyuHaM OTHOCSATCS:
- TOK B paccMarpuBaeMoii BeTBH |, (N — HOMep BETBU) cXeMBbI pHC.3,a;
- OJ1C skBuBanentHoro ucrounuka IJC Eq;
- BHYTPEHHEE COIPOTUBIICHUE DKBUBAJICHTHOTO ucTouHuKa DJIC I, ;
- TOK UICTOYHHKA TOKa J;

2. Teopernueckuii pacyeTr 3aAaHHOM LENA METOJOM 3KBHBAJIEHTHOIO I'€HEpa-

topa 3/IC u ToKa.

3. Ilporpamma YUPC: npounsBectu 3KCHEPUMEHTAIBHOE U TEOPETHUECKOE HC-



CJIICOOBAaHHUC IICIIN (pHc.3,a) MCTOAOM 3KBUBAJICHTHOI'O HCTOYHHKA IIPpU 3aMCHC BCTBU

Eg, g HICTOUHUKOM TOKa Jg C BHYTPEHHEN IPOBOAUMOCTBIO (g .

[TopsimoK BEINOJHEHUS Da60TI)I

BCTBB, B KOTOpOﬁ CJIeayeT onpeaAcinTb TOK MCTOAOM 3KBUBAJICHTHOI'O I'CHECPaA-
TOpa (I/ICCJ'IG,Z[yeMaSI BGTBB), 3a1aCTCA IMPCIIOJaBaTCIICM. HOCJIC,ZIOB&TGJIBHO C CoIIpo-

TUBJICHUEM 3TOM BETBM BKIIIOYAIOTCS amIlepMeTp M Kirou Kjp, mapamienbHo compo-
TUBJIEHUIO — KIIt04 Ko, mapajyiesbHO Beel BETBU — BosibT™MeTp. Ha puc.4 nzobpaxe-

Ha CXEMa I OIIPCACIICHUA TOKA B BETBHU C COIIPOTHUBIICHUCM R2.
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BrlmoHsIeTCS MccieIoBaHre TPEX PEXKUMOB pabOTHI TIETTH.

1. Pexxum xonocroro xona. M3mepsercs nanpsukenue Uy =U o, = Eg.

2. PexM KOpOTKOTO 3aMbikaHus. V3MepsieTcss TOk B BeTBH ab, paBHBIM TOKY 9K-
BUBAJICHTHOT'O HCTOYHUKA TOKA.
3. Pexxum Harpysku. M3MepsroT HanpsokeHUe Ha MCCIIeIyeMO BETBH U TOK B HEH.

ITocne »toro mnpomsBouar usmepenuss OJIC Eg, ee BHyTpeHHero co-

IIPOTUBJICHHUA U COHpOTI/IBHCHI/Iﬁ BCE€X BETBEHU LICH. I/ISMCpeHI/IC COHpOTI/IBHCHI/Iﬁ BbI-

MOJIHACTCA MCTOAOM aMIICPMECTPA-BOJIBTMCTpPA IO CXCMC pI/ICS
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[To ykazaHuio mpemnoiaBatessi CTyJIEHTaM MOKET OBITh MPEI0KEHO MMPOBECTU
U3MEPEHUE BHYTPEHHETO CONPOTHUBIIEHUS YKBUBAJICHTHOIO MCTOYHWKA HANPSKEHUS
METOJOM aMIlepMeTpa-BoiabT™MeTpa. B atom ciywae DIC Eg uckirouaercss U3 Hc-
CJIEyEMOMW LIeIM, HO caMa BETBb COXpaHACTCsA. B 3Ty BETBb BKIIIOYAECTCS PEOCTAT C
COIIPOTUBIIEHUEM, PABHBIM BHYTpeHHeMY conpotusiieHuo JJIC Iy. YuuteiBas ero

MaJIyl0 BCIIMYMHY YKA3aHHOI'O COIIPOTHUBIICHUA, AOIIYCTHUMO IIOJIOXKUTH €TI0 PaBHBIM
HYJIIO0, 4 B CXCMC 3aMCHUTb KOPOTKHUM 3aMBIKAaHHUCM. [Iutanue LOCIIN OCYMICCTBIIACTCA

TeM ke ucTouHukoMm DJ[C, HO BKIIIOUCHHBIM TETIEPh B UCCIETYEMYIO BETBb (pHUC.6).
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BHyTpeHHEe CONpPOTUBIICHUE HKBUBAJECHTHOIO HMCTOYHUKA HAIPSKEHUS
onpeeNIeTCsl Kak OTHOIIICHHUE TTOKa3aHUM BOJIBTMETPA U aMIepMeTpa.

PesynbTaTel n3mMepeHuit 3aHocsaTcs B Tao. 1 u 2.



Taomuna 1

HaumenoBanue pexxuma Habmonatorest Brruncnsrorcs

HCCIIEJOBAHUS I, A U,B I, A U,B

Pexxum xosoctoro Xo4a

Pexum KOPOTKOI'O 3aMbIKAHUA

Pexxum Harpysku

BHYTpeHHEE CONPOTHBIIEHHE ley =Uxy/J, OM N » OM

9KBHUBAJICHTHOI'O Ir'CHCpAaTOpa

Tabauna 2

Pesynbrarst Eg ' Ry R2 R3 Ry Rs

n3mepenuit 9J1C B Owm

Y CONPOTHUBJICHUI

[Tpu BemmonHenuu 1.3 mporpammel YUPC B Ta6n.2 BHOCSTCS HEOOXOIUMBbIE

HU3MCHCHMU.

CoJziepkaHie oT4yeTa

1. Ilporpamma pabora.

2. XapaKTepuCTUKA JICKTPOU3MEPHUTEIBHBIX MPUOOPOB.

3. Cxema uccneayeMon AIeKTPUYECKON 1eTH.

4. TaOnuma HaOIIOAEHNUI U BEIYUCIIEHUH.

5. TeopeTudeckuii pacyeT TOKa B UCCIIEAyEeMON BETBU METO/IaMH SKBUBAJICHT-
Horo ucrtounuka IJIC u Toka.

6. BeIBOIBL.
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