TEMA 4. TPEX®A3HBIE HEIINX IIEPEMEHHOI'O TOKA

OcHoOBHBIE IMOHATHSA, ONIPEACJTCHUA H 3aKOHbI

Tpexghasznasn yens npencTaBisieT cOOOH COBOKYIHOCTb TPEX 3JIEKTPUUECKUX
Lerne, B KOTOPBIX NEUCTBYIOT cuUHycougaiabHble DJIC OAMHAKOBOM YaCTOTHI,
paznuuaroniecss no (a3ze W co3gaBaeMble OOIIMM HCTOYHUKOM SHEPIHUH.
Tpex(aszHas 11enb COCTOUT U3 TPEX TUIIOB 3JIEMEHTOB: UCTOYHHKA JIEKTPUUYECKON
sHepruu (TpexdasHplil reHepaTop), JUHUU MEpeAadynd U NpUEeMHUKOB. Kaxayro u3
yactel Tpexda3zHON CcHUCTEMbl, XapaKTEepPU3YIOLIYIOCS OJIMHAKOBBIM TOKOM
HAa3bIBAIOT a3oil.

YeTblpexnpoBOAHAS TUHUS TpeX(a3HOU CUCTEMbI UMEET YEThIPE MPOBOA: TPU
JIMHENHBIX, IO KOTOPBIM MPOTEKAIOT JUHEHHbIe TOKH la, Ig, Ic U onuH HyneBou
(HeWTpanbHBIN) MPOBOJA, TMpEJHA3HAYEHHBIN i1 TMOJACpKAHUA OJUHAKOBBIX
3HaueHUN (pa3HBIX HAINpsSKEHUN Ha BcexX Tpex ¢azax nmorpedutens. [lo HyneBomy
IPOBOJIY MOKET MPOTEKATh YPABHUTEIbHBIM TOK lo, HA3bIBAEMBI HYJIEBBIM WIIH
HeuimpanvoHoim mokom. Coeounenue 36e300i — 3Mo makoe coeOuHeHue, Ko20d 8ce
KOHYbI (a3 ucmoynuka coeounenvl 6 oowuil ysen (na puc.4.1. - mouxa N), komopas
Ha3vl8aemcsi HeUmpanbHoU (Hyneeoll), a Hayana ¢haz coeouHeHvl ¢ HAa2py3Kol,
obpa3zyroweli mpexayuesyro 36e30) ucmoynuxos (puc. 4.1).

[IpoBona, coenuHsrone Hadaiga (a3 OOMOTOK reHepaTopa W NPUEMHUKA,
Ha3bIBAIOTCS  JIMHeUuHbiMu. 1IpoBON, COENMHAIOMMK HEUTPAIBHYIO TOYKY
reHepaTropa U NPUEMHUKA - HelmpanabHbiM, a TIPOBO/A, COSTUHSIONINE KOHIIBI (pa3
IpUEMHUKA C HYJIEBOW TOYKOW - (a3HbIMU NpoBOoAamMu. TOKH, TEKylIue OT
reHeparopa K MPUEMHHUKY IO JUHEHWHBIM MPOBOJAM, HA3bIBAIOTCS JUHEHHBIMU
TOKaMH, a TOKM B (a3HbBIX OOMOTKax reHepatopa win B (a3zax MNpPUEMHHKA,
HA3bIBAIOTCS (Pa3HBIMU TOKAMHU.

-

U 4B Uca

Puc.4.1. Cxema coenuneHus ¢a3 UCTOYHHUKA «3BE3I0M»



@Dasznoe nanpaxcenue Uy - HalpsHKEHUE MEXKTY HAYaJIOM U KOHIIOM KaXKAou

(1)2131:1 -U A,U B,U C.
Junennoe HanpAaxcenue Un - HAIIPsXKCHUC MCXKAY HadallaMM JIBYX (1)&3 (I/IJIH

MEXIy JIMHEHHBIMU IPOBOJIAMM) - Uas,Usc,Uca. 3a mnonoxureabHOE
HarpasieHue (pa3HbIX HANPSDKEHU MPUHUMAIOT HAllpaBJieHUs OT Hayajga K KOHILY
da3 0oOMOTKH, 3a TMOJIOKHUTEIbHOE HANpPABICHUE JMHEHHBIX HANpPSHKEHUH —
HarpaBiieHue 0T A K B, oT B k C 1 ot C kK 4. COOTHOIIEHUS MEXKAY JINHEUHBIMU U
(Ga3HBIMM HaNpPsDKEHUSMU TpPex(pa3HOTO MCTOUYHMKA JJIEKTPUYECKOW HHEPrUU
OIpENETAI0TCS 0 BTOpoMy 3akoHy Kupxroda:

Ums+Us—-Una =0,

Ugc+Uc-Ups =0;

Ucr+Ua—Uc =0,

nJIn
LJABZLJA_LJB;
Usc =Us-Uc;
Uen=Uc—Un.

BekTopHas auarpamma, IMOCTPOE€HHas B COOTBETCTBUU C IIOJYYEHHBIMU
YPaBHEHHSIMU, NTOKA3aHA HA PUCYHKE 4.2.

Usc
Puc.4.2. BexkropHas nuarpamma HanpspDKeHUH Tpex(a3Horo UICTOYHUKA MPU
coeMHEeHUH ero (a3 3Be3/10it

Bekropbl nuuelHbx HanpspkeHud U ag,Usc,Uca CIBHHYTBI OTHOCHUTEIBHO
Ipyr Apyra Ha yroa 27/3 W OMEPEkKaloT COOTBETCTBEHHO BEKTOPHI (Ha3HBIX

HanpsokeHuit U a,U s,Uc Ha yron 7/6. U3 pucynka 4.2. ciaeayer, 4To

U, =43U,.

Hacpyska  aBIS€TCS  cumMmempuuHoOil, €Clld  CONpoTuBIeHUs  ¢a3
Harpy3ku OJIMHAKOBBI. [Ipu 3TOM nelicTByromMe 3HaYeHUs (Pa3HbIX HAMPSKEHUN

paBHBI Mexay coooii Ua=U, =U_, u oxuHakoBel yriel capura das (¢) Mexmay



TOKOM W HampsDKEHUEM B Kaxjou (asze. JImHEHHbIE TOKM B 3TOM CiIy4ae PaBHBI
(ba3HbIM TOKaM:

B cootBeTcTBUU ¢ IepBBIM 3aKk0HOM Knpxroda Tok B HEHTpaIIbHOM MTPOBO/IE

In = ia+|.b+|.c = I.A+iB+iC.

Ecnu npuemMHUKYM CUMMETpUUHBIE, TO TOKH B (ha3ax Oy 1yT paBHBI MEXKIY COOOM
U CIBUHYTHI 1O (Pa3e Mo OTHOIIEHUIO K COOTBETCTBYIOIIUM (ha3HBIM HAINPSKEHUSIM
Ha OJIMH U TOT K€ yrojl. B ciiyyae CMMMETPpUYHOTO MPUEMHUKA TOK B HEUTPATLHOM
npoBojie IN=0, mo3TOMy HEOOXOIUMOCTh B HEUTPaAILHOM IIPOBOJIEC OTIIAIACT.

Ilompebumenu snexmpuueckou dHepeuu Npu NUMAHUu om mpexgaznozo

UCMOYHUKA, KaK U mpexghazHble UCMOYHUKU DJIeKMPUYECKOU IHep2UU, MO2Ym Oblmb
coedunenvl 8 mpeyeonvruk (puc.4.3.).

I,

Puc.4.3. Cxema 3amelnieHus (@) ¥ BEKTOpHast quarpamma (6) TpexdasHoii nenu npu
COeJIMHEHUH (pa3 MpHUEeMHUKA TPEYTOIbHUKOM

Takoe coeauHEHUE TMOIY4YUTCS, €clu (a3bl NMPUEMHUKA C CONPOTHUBICHHUSIMU
2,2y, 2, BKIIOYUTh COOTBETCTBEHHO MEXKy JIMNHEUHBIMU MPOBOAaMH (puc.4.3).
[Tpu 3ToM ¢azHble HANPSKEHUS] TIPUEMHUKA PaBHbI COOTBETCTBYIOIIUM JIMHEHHBIM
HaIpPsDKEHUSAM MCTOYHHKA ITUTaHUS

Uab :UAB, ch =U BC, Uca :UCA,
a JIMHEMHBIE TOKU B +/3 pa3 0oJibllie, 4UeM TOKH B (ha3zax moTpedurens
I, =+31,.
[Tpu 5TOM Bce pazHbIe TOKU PaBHBI 110 BETUYUHE U OTIAUYAIOTCS APYT OT Apyra
no ¢aze Ha 120°. To ke camoe OTHOCUTCS U K IMHEHHBIM TOKaM
Toxu B azax npueMHHUKA ONpeestoTcs o hopmyiam
U ns i B Usc : Uca

|ab: f bc y |ca:

;ab Zbc Z

=ca

B otanuue ot COCIMHCHU A 3B€3,Z[0ﬁ npun COCAWMHCHHUUN TPCYTOJIbHUKOM
q)aSHBIC TOKM HC pPABHBI JIMHEHUHBIM. JIMHEHWHBIE TOKH MOKHO OIIpCACINTb 110



(a3HBIM, COCTaBHB ypaBHEHHS 10 IepBOMYy 3akoHy Kupxroda mis ys3mos a, b u ¢
(puc.4.3,a)

Ia=lw—Tla, lo=lu—lw, lc=laln.

Ilon axkxmuenon mowynocmuvio mpexghasnoii cucmempl IOHUMAIOT CyMMa
aKTUBHBIX MOUIHOCTEH (ha3 Harpy3Kd M aKTUBHON MOIIHOCTH B CONPOTUBIICHUH,
BKJIFOYEHHOM B HYJIEBOU MPOBOJ:

P=P,+P; +P. +F,.

Peaxkmuenoii mowynocmuyro mpexgaznoit cucmempl TPEICTABIAECT COOOU
CYMMY pEAaKTUBHBIX MOIIHOCTEW (pa3 HArpy3Kd M PEaKTUBHOW MOIIHOCTH B
CONPOTHUBJIEHUH, BKJIFOUEHHOM B HYJIEBOW MTPOBO/I:

Q :QA +QB +Qc +Qo
Ilonnaa mowynocme
S=P?+Q?
Ecnu Harpyska B pazax cMMMETpHYHAs, TO MOLIHOCTH KaX10u (a3l paBHbI
Y OTIPEJEIISIIOTCS Yepe3 JIMHEWHbIE WK Yyepe3 (pa3Hble mapaMeTphl LIETH:
P =3P, =3U,1, cosg, =/3U 1, cosg, ;

Quem =3Q, =3U, 1, singp, =+/3U 1, sing,;
Spem =35, =3U, 1, =+/3U,1,.

Henu
Komnnexkcnoit mowgnocmsto mpexgasnoii cucmemsbl HA3BIBACTCA CyMMa
KOMIUICKCHBIX MOIIMHOCTEH BceX (a3 HCTOYHHKA DJHEPTHHM, paBHAsA CyMMe

KOMILIEKCHBIX MOIIIHOCTEH BcexX (a3 mpreMHUKA.

ITPUMEPBI PEHIEHUSA 3A/TAY 110 TEME:
«TPEX®A3HBIE HEIIUM HIEPEMEHHOI'O TOKA»



3amaua 4.1. Ha pucynke 4.4., a uzoOpaxxeHa cXema YeThIPEXHPOBOIHON
OCBETUTENILHOW CETH JKUJIOro JoMa ¢ JIMHEHHbIM HanpsbkeHueMm U=220 B. B ¢a3bl
A n B BxioueHo no 25 namm, a B ¢pazy C — 15 namn, HOMUHaIbHAs MOLIHOCTb
K101 1am1bl Pyov=60 BT, a HoMuHaneHoe Hanpsixenue Uyon=127 B. Onipenenuts
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Puc.4.4.

TOKHM B JIMHEWHBIX W HEUTPAIBHBIX MPOBOJAX, IOCTPOUTH BEKTOPHYIO THATPAMMY
TOKOB U HanpsbkeHuid. Kak usmensarcs Toku B a3zax 4 u B U B HEUTpaJbHOM
HPOBO/IE, €CIIM NEPEropuT NpeaoxpaHurens B paze C?

Pewenue:
N3o0pazum cxemy 3amenenus nenu (puc.4.4.,0). MomHocTh Kaxaou (azbl
P, =P; =60-25=1500 BT, P, =60-15=900 Br.

JInaenHbIE TOKHU

| =1, = D00 1164
u, 127
|.=Pc 900 24

u, 127

®
Tak kak TOKM B PE3UCTUBHBIX DJJEMEHTaX COBMAMalOT 1o ¢aze ¢
HaMPSHKECHUSIMU, TO KOMIUIEKCHBIC 3HAUEHUSI TOKOB MOXHO 3aITUCaTh B BUJIE

I.A :11,8A, iB :11,8e_j1200A; iC :7’1ej120°A.

Tok B HEUTpAILHOM IIPOBOJIE MOKET OBITh PACCUUTAH JIBYMsI CIIOCOOAMMU:

1) mo nepBomy 3akony Kupxroda Iv=latlstlc ;
2) U3 BEKTOpHOU auarpammsl (puc.4.4., 6):

Iy =47e7% A



Ecnu B paze C neperoput npenoxpaHuTesb, TO TOKU B pa3zax A u B octanyres
0€3 U3MEHEHHS], a TOK B HEUTPAIbHOM MIPOBOJIE

In=latls=118e7 A,
3anaua 4.2. Tpexda3Hbiii CUMMETPUYHBINA aKTUBHO-UHAYKTUBHBIA TPUEMHUK
HNOJIKIIOYEH K CeTH ¢ JuHehHHbIM HanpsokennemM U=380B (puc.4.5..q).
Comnporusienus pa3 npuemuuka Z, =Z, =Z_ =R+ jX, =(3+ j4) Om. Onpenenutsb
(da3Hble HAMPSOKEHUST M TOKM B HOPMAJbHOM PEXKHME, a TakKe MpU OOpbhIBE U
KOPOTKOM 3aMbIKaHUH (a3bl A4.
Pewenue:

U
B HopmanenOM pexume U, =U, =U_ =—
U
l,=1,=1 = ¢ —220:44A.

. -
JRZ+XE 5
[Ipu oOpwiBe ¢dazsl 4 (puc. 4.5.,6) dhazel B u C OKaxyTCcsi COCAMHEHHBIMU
TIOCTICIOBATEIbHO W OYIyT IMOAKIIOYEHBI K JMHEeWHOMY Hampspkenuto Usc. [lpu
3TOM (ha3HbIE HANIPSKEHHSI YMEHBIIATHCSA U CTAHYT PaBHBIMU
U, 380
U, =U,=—=""—-190B,
2 2
Ha BexropHoii nuarpamme (puc.4.5., ) TOUKa N OKaKETCs NOCEPEIUHE BEKTOPA

=220 B;

Uesc. Hampsoxenus Ha dazax nmpuemnHuka Ua, Up 1 Uc MOKHO TIOCTPOUTH, €Cliu
coeuHuTh Touku 4, B u C ¢ Toukoit N. 13 mocTpoenus cienyer, To Hanpsbkenne U,
CTaHET PaBHBIM

U, =15U, =330 B.

Tokwu B dazax
_190

I,=0, I, =1, =38A.
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Puc. 4.5.

Ha BekTopHOW naumarpamme TOKM la M |p OTCTalOT COOTBETCTBEHHO OT
HanpspkeHu Uy 1 U Ha yrodl
¢ = arctg(X/R)=53"10".
[Ipu koporkom 3ambpikanmu Ga3el A TOTEHIHUAT TOYKH N ¢ =@, H

CJIeIOBaTEIbHO, TOYKA N HA BEKTOPHOU Auarpamme (puc.4.5.,e) CMECTUTCSI B TOUKY
A, HanpspkeHus ¢a3 b u C CTaHyT paBHBIMU JIMHEHHBIM HAIIPSDKCHUSIM TeHEepaTopa:

U =Usga, U, =Uca.

Hanpsoxenue Uan =0.

Mopaynu TokoB: I, = | _Y :3—§0:76 A.

c
Z(D

Tok la = —(I b+ | cj MOXKET OBITh HallZIEH U3 BEKTOPHOU AuarpamMmbl. Moy b

3TOro TOKa |, ~131 A.

OtMmeTuM, 4TO B TPEXIIPOBOJIHOM LENU CyMMa KOMIUIEKCHBIX 3HAYEHUN
JIMHEWHBIX TOKOB PaBHA HYJIIO.



3agaua 4.3. B tpexdaznyo cerb ¢ nuHelHbIM HampsbkenuemM U=380 B
BKJIFOYEH CUMMETPUYHBII IPUEMHUK, COEIMHEHHBIN TPEYrOJbHUKOM, Kaxkas (a3a
KOTOPOTr0 MMEET aKTUBHOE compoTuBieHrue R=8 OM u uHaykTuBHOE X =6 OM
(puc.4.6, a). Onpenenuth TUHEWHBIE W (ha3HBIE TOKHU, MOCTPOUTH BEKTOPHYIO
ayarpammy.

Ao~

co

Puc.4.6.

Pewenue:
[IpreMHUK CHMMETPUYHBIN, TOATOMY pacdeT MOXKHO MPOBOJUTH JIJISi OJTHOU
dba3bl.

@da3Hble TOKU IPUEMHUKA

I Y. J 380 =38A.

(b p—
Z, JRZ+X? 8%+67
BekTops! a3HbIX TOKOB OTCTAIOT OT COOTBETCTBYIOIIUX BEKTOPOB
JIMHEVHBIX HAIMPSKEHUN HA yTOJI (:

R 8
cosp=—=—=08 ¢=37".

Zy, 8 +6°
JInHenHbIE TOKHU

I, =31, =+3-38=66A.

Bekropnas nuarpamma uzoOpaxkeHa Ha puc.4.6., 6. [Ipu ee moctpoeHuu

HavaiabHas paza TMHEMHOTo HANpsKEeHUs U ag PUHSITA PAaBHOW HYIIIO.



33[{3‘11/1 AJIA CAMOCTOATEIbHOI'O PCINCHUA

4.1. B nenu cUMMETPUYHBIA HUCTOYHUK ¢ Hampsbkenuem ¢asel Uy = 12 B
MOAKJIIOUYEH K HECUMMETPUYHOM Harpy3Ke, COCJAMHEHHOM 3BE3/I0M C HYJEBBIM
npoBojoM (puc.4.7). Moaynu (a3HBIX CONPOTHBICHUA HArpy3Kd M HYJIEBOTO
npoBoja Z= 3 Om. Haiitu dasupie Toku U HampsikeHus. [[ocTpouTh BEKTOPHYIO
JqyarpaMMmy HarpsbKeHHUM U TOKOB.

| @U'Ao/lj a:]Z“ |
OhOBOBIb**Zﬁ 0
9 Bt

o C 1
L Cfacke jy

lo A

—J

&>

Puc.4.7.

4.2. B nenu cCUMMETPUYHBIA HUCTOYHUK ¢ Hanpsbkenuem dasel Uy = 12 B
MOAKJIIOUYEH K HECUMMETPUYHOM Harpy3Ke, COCIMHEHHOM 3BE3[0i C HYJIEBBIM
npoBojom (puc.4.7). Haiitu toku la, Ig, lc, lo, ecnu ¢da3Hbie conpoTuBIeHUS
Harpy3KH OMMHAKOBBl Z, =2-e7'® . TloCTpOMTH BEKTOPHYIO JHArpammy
HaIpsSHKEHUM U TOKOB.

4.3. B cxeme, n300pakeHHOI Ha puUCyHKe 4.8, conpoTuBieHue Pa3 Harpy3Ku
Zp=1,5 Om. Jlunelinoe HanpspKeHHEe cCUMMeTpUuyHOTo uctounuka U, = 15 B. Haiitu
JIMHENHEIE TOKH la, I8, lc.

I, a Za
A — I e
V4
B ,{B b ~ ] 0,
!(* ¢ Z‘.




4.4. Ha pucynke 4.9 nzobpaxeHa ogHOJMHEHHAsA cxema Tpex(asHou 1emnw,
COCTOSIIIIEH M3 CTAaHIWH, MOACTAHIIMU U coenuHstomeil ux nmuaun. Kaxmas daza
JVHUHA UMEET aKTUBHOE corpoTuBieHue 1,2 OM/KM U HHAYKTHBHOE CONIPOTUBIICHHE
0,65 Om/kM. OnipeienTuTh TOK, MaJIEHUE U MOTEPI0 HaNpshKeHUs B inHuM. Ha cxeme

0 &M {0xB

!ﬁ;gm
cosp=0%
Puc. 4.9

yKa3aHbl 3HAYCHHS IMHEHHOTO HAIIPSKCHUS, MOIIHOCTH M COS ( IPHEMHUKA.

4.5. Haiit oO1muii TOK, MOIITHOCTh U KOA(P(GUIIMEHT MOIIIHOCTH YCTAaHOBKH M3
nByx neurateneit (puc.4.10), y koropeix P1= 3,5 kBt, U1 =U,=220 B, cosp1 = 0,87,
N1=75%, P1=8.,5 kBT, cosp1 = 0,95, 11=92%.

o —
- 1
2293? . (ﬂj
N

Az

Puc.4.10

4.6. K 3axumMaM CHMMETpUYHOM Tpex(da3sHOW Tenu C JUHEHHBIM
HanpsokeHrneM 380 B moagkirodeHel  TPU  OJWMHAKOBBIX — CONPOTHUBIIECHUS

iz(lO—le) Om (puc.4.11) B nemnu uMeercs TPEXIOIIOCHBIA KIFOY, KOTOPBIM
TIO3BOJIAET COEAUHATH HATPY3KY 3BE3I0M MM TPEYyTrOJbHUKOM. OIPENenuTh, KaK
OyIyT MEHSTLCS JIMHEHMHBIE TOKM M TOTpednseMas Harpy3Koil aKkTHBHAs U
PEaKTUBHAs MOIIHOCTH NPH IEPEKITIOYEHUH HATPY3KU C TPEYTOJIBHUKA HA 3BE3]Y.
[ToCTPOUTH BEKTOPHBIE MATPAMMBI.



4.7. Tpu amriepMeTpa Mpu 3aMKHYTOM PYOMJIBHUKE MOKa3bIBAlOT Mo 12 A.
OnpenenuTe NMOKa3aHUsl aMIIEPMETPOB IIPU Pa30OMKHYTOM pyOmiibHUKE (puc. 4.12).
HampsokeHuss Ha 3axuMax LENH MPEACTaBISIOT COOOW CUMMETPUYHYIO 3BE3]Y.
ITocTpouTh BEKTOPHYIO IMArpamMMy HaPsKEHUU U TOKOB.

Ucq -

Puc.4.11. Puc.4.12.

4.8. ]I KOMITIEHCAIIMK PEaKTUBHOM MOITHOCTH B Tpex(da3HOM MpUeMHUKE (
Z,=Z,=Z.=5+jl10 Om) K HEMY MNOJKIIOYalOT OaTtapero KoHJeHcaTopoB. Haiitu

3HAYEHWE €MKOCTH KOHJIGHCATOPOB MpU COEAMHEHUU NpHEeMHHUKA: 1)
TPEYTOJIbHUKOM; 2) B 3B€3/ly; U OaTaper KOHJIEHCATOPOB: a) TPEYTrOJIbHUKOM; 0) B
3Be3y. PaccunTaiiTe TOK KOHAEHCATOPOB M NMPUEMHHKA, a TAK)KE HAIPSKEHUS Ha
KOHJIEHCAaTOpe M MpUeMHHKe, eciu HampsbkeHue Ugp=220 B, kpyroBas dactota
0=50n ¢,

4.9. K tpex(asHoMy reHeparopy MHOJKIOYEH CUMMETPUYHBIA MPUEMHHK
anektpuyeckol sHepruum  (puc.4.13). Jluneitnoe wHanpstbkeHue 220 B,

COIPOTUBJICHUE MPOBOAOB Z =05+ jl, CONpPOTHUBICHUE NpUEeMHUKA Z =10+ j6.
Onpenenuth ¢a3Hoe HaNpsHKEHUE TeHepaTtopa, TOKH, (as3Hble W JIMHEHHBIE




HAIpsHKCHUA IIPUCMHUKA, ITAACHUC HAIIPAKCHUS B JIMHEHUHBIX IMpoBOAax, MOIIIHOCTDb

npueMHuKa. [1ocTpouTh BEKTOPHYIO AMarpaMMy HanpsLKEHH U TOKOB.
4.10. Ha pucynke 4.14 aktuBHoe cornpotruBienne R=45 Om, uHIyKTUBHOE
conpotuBieHre X.=9 Om, nuneitHoe conpotusieHue R,=1 Om u X,=2,9 Owm.

JIuneitnpie HanpsbkeHus  Uae=U,.=U.=311 B. Onpegenutrb nuHeHHbIE

HAIIPAKCHUA B HAYAJIC JIMHUH.
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Puc.4.14.

4.11. HaliTu TOKM B MPUEMHHKAX U B JIMHUM, U300PAKCHHBIX HA PUCYHKE
4.15, ecom nanpsbkenune uctounnka U,=330 B, conporuBiaeHus X =5 Om, Xc=30

Om, R=10 Om.
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4.12. IIpueMHUK, COEIUHEHHBIA TPEYTOJIHLHUKOM MUTAETCS OT TeHepaTopa ¢
auHeiHpiM HanpsbkenueM U;=100 B (puc.4.16). Conporusnenus (a3 nprueMHUKa

Zne=(3-j4)Om, Zsc=jl00M, Zci=100m. Onpenenuts JIMHEHHBIE, (Pa3HbIE
TOKM M MOIIHOCTH, IIOTPEOIsSEeMblE IPHEMHUKOM. IlOCTPOUTH BEKTOPHYIO
JMarpaMMy HalpsKEHUH U TOKOB.
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Puc.4.16.



