Jlexmus Ne 8

PACUYET DJEKTPUUECKHUX HENEW NEPEMEHHOI'O TOKA

Y4yebHble BOOPOCHI

1. Pacder Hepa3BeTBIEHHBIX JIEKTPUUECKHX LIETEel epeMeHHOro Toka (50 MuH).
2. Pacuer pa3BeTBJICHHBIX JJIEKTPUUECKUX LeTel mepeMeHHOro Toka(40 MuH).

1. PacueTr Hepa3BeTBJIEHHBIX YJIEKTPUYECKHUX Henmel
MEePEeMEHHOI0 TOKA

OOHOBpPEMEHHOE HAJMYME B LIEMH AKTUBHBIX U PEAKTUBHBIX CONPOTUBIICHUN
CO3JaCT CMEIIAHHYIO HArpy3Ky UCTOYHUKY IIEPEMEHHOTO TOKA.
PaccMoTpuM CBOMCTBA LENU C MOCIEAOBATEIBHBIM COCAMHEHUEM aKTHBHOIO
COINPOTHUBIIEHUS ¥, UHIYKTUBHOCTH L, n emkoctH C (puc. 1).
Pucynoxk 1. llens nepeMeHHOro TOKa, CoeprKalas akTUBHOE

5}
< — - @
HIL
~ € L
ﬂ;- ﬂc ul—

COIMPOTUBJICHUEC, THAYKTHBHOCTDb U EMKOCTb

HYCTB B nemnmn nmona I[eﬁCTBHeM CHUHYCOHNAAJIbHOI'O HaIPs’KCHUSA
u =U, sin wt umeer mecro ok i = I, sin( wt — @) .

YcranoBum:

- CBsA3b MCKAY BXOAHBIM HAIIPAKCHUCM Un HaIIPAKCHUCM Ha JJICMCHTAX Ura
UL u Uc,

- (ha30BbIE COOTHOIIEHUS MEKY HAIPSKEHUEM U TOKOM B IIETTH;

- MOIIIHOCTH IIETIH.

CornacHo BTOpomy 3akoHy Kupxroda st MTrHOBEHHBIX 3HAUEHUHN MOTYyYUM



M:Mr+ML+MC, (1)

rae U, = Ir — majaeHue HANPSOHKCHUS Ha aKTUBHOM COTIPOTHUBIICHHU;
u, =—e; — HampsbkeHue, ypaBHopemupatoniee IJ1C caMOMHAYKIIUY;
u. — HalpsDKEHUE, MPUII0KEHHOE K 3a)KHMMaM KOHAEHCaTopa.

Ecnu cocraBnsomume ypaBHEHUS U3MEHSAIOTCS 110 3aKOHY CHMHYCA, TO UX MOX-
HO M300pa3uTh BEKTOPAMHU JECHCTBYIOUIMX 3HAYEHHI 3TUX HANpsKeHUN. BeKTopHbIE

JYarpaMMbl LIEMIH, COOTBETCTBYIOLINE ypaBHEHUIO (1) s ciayyaeB X > X ((p > 0) 51

Xc >Xp ((0 < 0), COOTBETCTBEHHO IIPECTABIICHBI HA

Pucynok 2. BekTtopHbie AuarpaMmabi:
a— U X, > X (g0>0); 0—nmns X > X ((p<0)

Ha BekTOpHO#! ImarpaMme, H300paKeHHOI Ha pHc.2,a, BEKTOP HANPKCHHS HA
akTuBHOM compotusienun U, =1 -7 cosmagaer mo ¢ase ¢ BEKTOPOM ToKa I, BEKTOD
HaIpsDKECHUS Ha MHAYKTHBHOM compotusiernu U, = I - X, omepexaeT no dase Bek-
Top Toka | Ha 7/2, a BEKTOp HANPSKCHHS HA EMKOCTHOM COIPOTHBICHUH
U. =1-x. orcraer ot Toka I o dase Ha 7/2 .

Ha BextopHoOil auarpamme (puc.2,a) BBIAEIUM MPSMOYTOJIBHBIA TPEYTOJIbHUK
HanpspkeHuil (puc.3,a). M3 3Toro TpeyrojabHUKa HaxoJUM BEJIUYHMHY OOLIEro Hamps-
KEHUS

V=0 +U, U =+l ]

Ortcrona BelpaxkeHue 3akoHa OMa uMeeT BUJl
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rgc X = X —X- — PCaKTHBHOC COIIPOTUBIICHUC IICIIH,
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Z — IOJIHOC COIIPOTUBJICHUC LICIIN.
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Pucynok 3. TpeyroibHUKNA HAPSYKEHUN U CONPOTUBIICHUM:

a — TPEYTOJIbHUK HANPSHKEHUN; O — TPEYTrOJIbHUK COMPOTHBIICHHMA

Ecnu ctopoHbl TpeyrojibHUKa HamNpsOKeHUM, M300pakarolive JedCTBYIONINE
3HadyeHus Hanpsokenuit U, Uy — Uc u U, (puc.3,a), MoJaeauTh Ha ACHCTBYIOINIEE 3HA-
YEHUE TOKA LIETH, TO MOJYyYUM TaK Ha3bIBAEMbI TPEYTOJbHUK CONPOTHUBIECHUMN, KAK
NOKa3aHo Ha puc.3,0. M3 3TOro TpeyroibHIUKa HAXOIUM CIAEAYIOIIHE COOTHOLIEHUS:

z=~Nr'+x°; r=zcosp;, x=zsing;

X —X X —X 3
L C. — L C
g =—, @e=arcig————. (3)
r r
3Hak yria caBura ¢a3 ¢ 3aBUCUT OT COOTHOIIEHUS PEAKTUBHBIX COMPOTHUBIIC-

HUK X, ¥ X.. Ecnum B menm npeo0OianaeT HHIYKTUBHOE COMTPOTUBIICHHUE, PEAKTHBHOE
COTIPOTUBIICHUE X = X; — X, BBIPAKAETCS MOJOKUTEITHLHBIM YHCIIOM, YTOJI cABUTA (ha3
@ >0 u HanpsDKEeHUE IeTH oTepekaeT Tok (puc.2,a). Eciu B nienu npeobiagaeT eM-
KOCTHOE CONPOTHBJICHHE, PEAKTUBHOE CONPOTUBIEHUE X = X, — X. BBIpaKaeTcs OT-

pUIaTCIbHbIM 9YHUCJIOM, YI'OJI CJABUIA (1)33 Q< 0 M TOK LCIIN OIICPCIKACT HAIIPAKCHHUC
(puc. 2,0).

B o01miem citydae mociie0BaTeIbHOr0 COSIMHEHNS aKTUBHBIX U PEaKTHB-
HBIX COIMPOTHUBIICHHUH (puC. 4), KaK BUIHO M3 BEKTOPHOH JHarpaMMbl, IIOCTPOCHHON
JUISL TIPOM3BOJIBHBIX 3HAYEHUH aKTUBHBIX W PEAKTHBHBIX COMPOTHUBICHHUH (pHC. 5),
HaMps’KCHUEC ICIIA PAaBHO
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Pucynok 4. [locnenoBarenbHOE COEAUHEHUE aKTUBHBIX
Y PEaKTUBHBIX COMPOTUBIICHUM (00N CiTydaii)

U=SU.) +C UL, -SUa) =k, +(F v, - ke, )
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Pucynok 5. BexktopHast quarpamMma ey ¢ mocie10BaTeIbHbIM
COCTMHEHNEM aKTHBHBIX M PEAKTUBHBIX COMPOTHUBICHUH
(oOmuii ciry4vait)

Ortcrona
B U B U U
- /(2—52 [ > 7 4)
rn +(2an_2an)2 retx
rae ' =1n+rnt...+tr — oO0l1ee akTUBHOE CONPOTHUBIICHUE LiE-

u;



X :(xL1+xL2+an) _<xC1+xC2+an) — 00lIee pPEeaKkTHBHOE CONPOTHB-

JICHUE LIEeTH;
z — TIOJIHOE COTIPOTHUBJICHUE LICTIH.
N3 BexTtopHOW AuarpaMmbl (puc.5) BHJHO, YTO YroJl cABura Qa3 Mexmy

HaIIPpAKCHUCM U TOKOM ICIIN
Zan B ZXCn
2
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QY =arctg
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Pucynok 6. K nosicHeHu10 CBsi3ei CONMPOTUBICHUA W TPOBOAUMOCTEMN
JUIS1 TOCJIEI0OBATENBHOM e
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Pucynok 7. K nosicHeHn10 CBs13ei CONPOTUBICHUN U IPOBOIUMOCTEN
JUISL TAPAJUICIIBHOMN LENH



X=X;-X¢c

b:bL-bC

Pucynoxk 8. CoOTHOIIEHUS] CONPOTHUBICHUI U MPOBOJAUMOCTEN

W3 TpeyronbHUKa CONPOTUBIIEHUH (puc. §,a) ciaeayer

. X
SIn ¢ = E;
W3 TpeyroapHUKa CONpOTUBIEHUH (puc. 8,b) ciemayer

_ b
sing = —;
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HpI/IpaBHI/IBaH IMpaBbIC YaCTHU PABCHCTB I10JIy49aCM:

X b

z Yy
Pemas sty nponopunio OTHOCUTENBHO X HAXOAUM

b b 1 b
X=—zZ=— —=—

y Ty y y¥

Pemmas 3Ty ke mpomopIuio OTHOCUTEIFHO b HaX0uM

b = Yy =

N | ®
N | =

X
z%
W3 TpeyronbHUKa CONPOTUBIIEHUH (pHC. §,a) ciaeayer

A
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W3 TpeyroapHUKa CONpOoTUBIEHUH (puc. 8,b) cnemayer

CoS @ = J.
-
y
[IpupaBHMBas NpaBble YaCTHU BBIPAKEHUM I COS ( TIOIYYaeM:
r_ g
z Yy
Pemras 5Ty nponopuuio OTHOCUTENBHO T HAXOUM:
g gl g
r e Z —_— e— e — _2.
y y vy
Pemas 3Ty ke nponopuuo OTHOCUTEIBHO g HAXOAUM
r r 1 r
b=V 272772

N3 BBIPAXKCHUA OJIA X I1O0JIydacM

b
X:? T

W3 BbIpaxkeHus 11 b mojgydaeM



2. Pacuer pa3BeTBJIEHHBIX JJIEKTPUYECKHUX LeNen
NMEePEeMEeHHOr0 TOKAa

PaccmoTpuM cBoiicTBa Iienu ¢ HapajuiesIbHBIM COCIUHEHHEM aKTUBHOTO CO-
IPOTUBIICHHUS 7', HHIYKTUBHOCTH L, 1 eMkoctu C (puc. 9).
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Pucynok 9. Pa3BeTBIEHHAs JJIEKTPUUECKAS LETTh
IIEPEMEHHOI'0 TOKa

AJropuTM pacudera nenu
1. Haxonum 5KBUBaJICHTHBIE aKTUBHYIO U PEAKTUBHYIO IPOBOAUMOCTH LIEIIH:

a) OmnpenensieM akTUBHbIE TPOBOJIUMOCTH KAMCOOU UX mpex BETBEU LEMu:

1-1 BETBB
T L]
91= 2772 .2
zy 1Tt X
2-91 BETBb
T g
9= =55
z5 1+ XG
3-4 BETBbH
I3 I3
gs =5 =

z5 1+ (X3 — x¢3)?

AKmueHasa NTPOBOJUMOCTh BCEH IIENU paBHA

g=0911+ 91+ 91 =29n

b) OnpenensieM peakTUBHbBIE IPOBOAUMOCTH KAMCOOU UX mpex BETBEH 1eNu.



PeakTuBHBIC IMPpOBOAUMOCTH OmMOe/IbHbIX BETBEH B OTIIMUME OT aKTHBHBIX IMpOBOIH-
MOCTEN SBIISIFOTCS cmzeﬁpauuecxumu BCJIIMYMHAMMU.

1-49 BETBB
X1 XL1
bl - -

2~ 2 2
zy 1 tXxp

1 nockonbky X1 = X;q = wlLi>10by = b1 > 0.

2-9 BETBb
b, = X2 TXc2
2 — T 5 = T 5 5 .
zZ 1+ xg,
1
HHOCKOHbe xZ = _xCZ = _wC < O TO b2 = _bcz < O
2
3-1 BETBH
X32 X3 — Xc3

b3 = = .
z5  rf 4 (xp3 — x¢3)?

Peakmuenasn IMPOBOAUMOCTD BCEH IOCIIN TAKXKC ABJIACTCS a.aeeépauuecxoﬁ BCJINYH-

(V)

HOM.
b:b1+b2+b3 :an

[TosiHAsA TPOBOAUMOCTH BCEH LIETH

y =+g%+ b4

2. VYron casura (a3 Mexy oOIIUM CONPOTUBIIEHUEM M OOIIUM TOKOM HaXOJUTCS U3
COOTHOILIEHUS

. b
ge = —
Y.

B 3aBucumoctn oT 3HaKa b T.e. B 3aBUCMMOCTH OT TOTO, KaKOW xapakrtep (ak-
TUBHBIN WM WHIYKTUBHBIN)UMEET pEaKTUBHAS MPOBOAUMOCTD YTOJ (P MOXKET OBbITh
«H» HIIH (=M.

CrnenoBaresibHO, OOIIUM TOK MOXKET OTCTaBaTh WJIM OIEPEek)aTh MPHUIOKEHHOE
HaIpsHKeHHUE 1o (pa3e B 3aBUCUMOCTH OT 3HaKa OOIIEH peakKTUBHOM MPOBOIUMOCTH.

AHAOTUYHO OMPENETSIOTCS Ykl caBura (a3 ¢, ¢, U @, TOKOB B BETBAX OT-
HOCUTENBbHO oO1iero HanpstkeHus U. B BeTBSX ¢ MHAYKTUBHOM PEaKTUBHOU MPOBO-



JUMOCTBIO YTOJI CABUTA (ha3 MOTOKUTEICH, B TAKUX BETBSAX HAMPSHKEHUE OMEpPEekKaeT
TOK 110 (haze.

B BeTBsSIX ¢ eMKOCTHOM peakTUBHON MPOBOJUMOCTBIO HANPSXKEHUE OTCTAET MO
daze oT TOKa, a yroi caBura a3 oTpulaTescH.

Ha puc. 10 npencraBnena nuarpamma IMPOBOAUMOCTEN ISl MPEACTABICHHON
nenu. [Ipu mocTpoeHnn nuarpamMmbl MPEANONIaranoch, 9To X3 — X3 (T.€. b3 <0) m
4TO 0011asi peakTUBHAs MPOBOAUMOCTD b - OTpULIATEIbHAS.
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Pucynoxk 10. lnarpamma npoBoguMOCTEN U1l TPEACTABICHHON LETH

N3 nuarpaMMsl BUAHO, YTO MOJIHASI POBOAUMOCTD LIETH C NApAJIIEIBHO COEIU-
HEHHBIMU BETBSIMHU MEHbUie APUPMETHUECKON CyMMBI MOJIHBIX MPOBOJUMOCTEH OT-
JEJIbHBIX BETBEW, T.€.

y<yir ty2 tys ...
Tax Kak TOKM IPONOPLUOHAIBHBI TOJHBIM IPOBOAUMOCTSIM, TO
<L+, +15 ...
AKTHBHass MOITHOCTb BCE LIEMH
P=P +P, +P; =U?%g, +U%qg, + U?g3 = U%*Xg,, = U%*2g.
PeakTHBHAast MOIIIHOCTH BCE LIETIN
Q=0Q, +0Q, + Q3 =U%b; + U%b, + U%bs = U2Eb, = U%SD.

[TonHast MOIITHOCTH BCE OCIIn

S = U?y.



