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1. PACYET LEIIA ITOCTOAHHOI'O TOKA

3ajmaHa JWHEWHAs SJeKTpUyeckas IeNb NOCTOSHHOTO Toka (puc. 1.1) u
napaMeTpsl ee jieMeHTOoB (Tabi. 1.1).

JIuHerHas 3yIeKTpudecKas Uenb MMOCTOSHHOTO TOKA

)]
T [ng “ [
Ré6 (v= } .
I= g 43

Is 4 _

Puc. 1.1

Taommma 1.1

[TapaMeTphl 371EMEHTOB JTUHENHOM NEKTPUUECKON LEMH ITOCTOSIHHOTO TOKa

Nel Jo| B2 | B2 Es Es Es Ee Go|R1|R2 |R3 |Rs |Rs |Rg | R7 | Rg | Rg
A B B B B B B Cuw| O|O O |O |O |0O O |0 |0
M \M M M M M M |Mm | M
31122 11|11 (22 22|11 (0. 15|12 6 [16/20|20| 4 | 6 |5
0| O 0 0 0 0 0| 4

Tpebyercs:
1. PaccunTaTh TOKH BO BCEX BETBSIX METOZOM Y3JIOBBIX ITOTCHIHAJIOB.

2. PaccunTaTh TOKH BO BCEX BETBSIX METOJIOM KOHTYPHBIX TOKOB, CPABHUTH C
pe3yabpTaTaMM pacueTa 1o 1. 1.

3. PaccumTaTh moKa3aHus BOJBTMETPOB.
4. TIpoBeputh OamaHC MOIIIHOCTH.

5. PaccuuraTh 3HaueHUS IMOTCHOHAJIOB TOYCK COCANHCHMA DJICMCHTOB BHCIITHET O

KOHTYpa EMHU, IOCTPOUTH NOTEHIIMATbHYIO AUarpamMmy. BeiOpaTh oNTUMAIbHYIO TOUKY
3a3€MJICHHS.



6. PaccunTaTh 3HaueHME TOKA B LIETIH YKa3aHHOW MpenojiaBaTesieM METOA0M
SKBHBAJICHTHOTO HCTOYHHKA TOKA.
/. PaccunTaTh 3HaU€HME TOKA B LIETIH YKa3aHHOW MpenojiaBaTesieM METOA0M
SKBHBaJIeHTHOTO ucTouHnka JJIC.

1.1 PacueT TOKOB BO BCEX BETBAX LIEH METOAOM Y3JIOBBIX HAIPSKEHUM

Ha puc. 1.2 uzo0Opaxena cxema, mo KOTopoit mpou3Boaum pacuet. OHa
OTJINYAETCSI OT MEPBOHAYATILHON TE€M, UTO B HEH OTCYTCTBYET BETBb, cojieprkaiiasi R4 u
E4, Tak xak TOK B 3TOM BETBU PAaBEH HYJIIO, 1 OTCYTCTBYIOT BETBH, COJICpIKaIINC
BOJITMETPHI (BHYTPEHHEE COMPOTUBIICHUE BOJILTMETPA —>0).

[Tpou3BOJIbLHO 331 IUMCSI TTOJIOKUTEIIBHBIMHU HAIIPaBJIEHUS TOKOB B BETBAX U MOKAXKEM
UX CTPEJIKaMHU.

Hudppamu 1, 2, 3, 4 Ha cxeme (puc. 1.2) npoHymepyem y3ibl. 3a 6a3UCHBIN y3ell

nprMeM y3ell 1 u OyeM cuuTaTh ero MOTeHIMAI paBHbIM HYTI0 (@1 = 0).

Cxema pacuera

@)

75 A

(1) F:J-ri& T

Puc. 1.2
Haiinem moteHnuanbsl OCTaabHBIX Y3JI0B:

1 1 1 1 1

+ + 0o ¢
R, Ry Rg R, 3 R, 5 3




1 1 1
. + + + . - . - EKE  —+E .—
R, 2 [R R qu)f)’ R5‘p4 1R 3R

[Tocne pacuera nosryuum:

3'(P2 (P3 (P4_ 55
10 6 12 6

2 ‘93+8 3
12 20 15 °'4 6

07=0 B ¢,=65697 B ,=159848 B ¢, =26813 B

ITo 3akony Oma J1s1 ydacTKa UEMu, COAEPKAIIEero WK HE COAEPIKAILETO
ucrounuk IJIC, cocTaBUM ypaBHEHUS 11 HAXO0XKIEHUSI TOKOB BO BCEX BETBAX LICTIH.

[ToacTaBum B 3TH (OPMYIIbI YUCIEHHBIE 3HAYEHUSI U PACCUUTAEM TOKH:

I

0=(07-0,)Gy=(0-26813)0.4= -10.7254

1 1
I;= (04— 05+ E;)-= = (0~ 150.848 + 220)- 7 = 4.0L4
1



1 1
=(oy—0o+ 2).R_2 = (26.813 - 65.697 + 110)- 7 = 5.9264

1 1
Iy=(op—0q+ E3)-R— = (65.697 — 159.848 + 110) - = 2.6414

1—( - )-i—(0—65697).i——3285,4
6= \"1 "2 g, " 0T T

Toxku o n IBHOquI/IHI/ICB OTPHULATCIIBHBIC, CIICAOBATCIIbHO, UX IICPBOHAYAJIBHO
BBI6paHHO€ HaIlPpaBJICHUC HYKHO IIOMCHATH HA ITPOTUBOIIOJIOKHOC.

[IpoBepka TOKOB MPOU3BOIUTCS IO MIepBOMY 3akoHy Kupxroda:

—10—11—16—JO:O Vi3en 1
I6+12—13:O V3en 2
II+I3—I5:O V3en 3

1.2 PacueT TOKOB B BETBSX IIETT METOJOM KOHTYPHBIX TOKOB

Pacuer nmpousBoautcsa no cxeme Ha puc. 1.3.
Bri6epem He3aBUCHMBIE KOHTYPBI M IPOU3BOILHO 3313 IMMCS HATIPABICHUSMH

KOHTYpHBIX TOKOB (lx1, Ik2, Ix3) B HUX.



Cxema pacuera

)
Ré[; e .
_:._"6.! - 1=
= .E-"
. Y E2 N\ _ v) Es3
® +—(>)
In Go * F5 Ig 3
(/rr:\
\HH__RI Ti :El
Puc.1.3

YPaBHGHI/IH OJIA KOHTYPHBIX TOKOB:

1 1
(0] (0]

Ry Iy +(Ry+ Ry + Re) Tpp ~Re-Iyg = Ey + E

1

1 1
-—— I}, —R ~Ik2+(—+R1+R ]'Ik =-E, +Jy—
G, 5 G, 5 3 G,

HOI[CTaBI/IM YHUCJIICHHBIC 3HAUYCHU A

34.5- Iy — 12-Ip +-2.5-Ij 5 = —135



12Ty + 38Ty — 20-Ij.5 = 220
—2.5~Ik1 — 20'1](2 + 37.5-Ik3 = -195

" pcuias CUCTEMY, ITOJTYUHM.

I, =-3.285 4 Ii, = 2642 4 Ijq=-4.01 4

Tenepb HaﬁIICM TOKH B BCTBAX KaK KOM6I/IHaI_[I/II/I KOHTYPHBIX TOKOB:
Iy =Igg—Ijy —Jp= 401 - (-3.285) - 10= —10.725 4
I,=-Ij5=401 4
I, = I, — I}, = 2.642 — (-3.285) = 5.927 4

Iy=1Ip,=2642 4

I = Ipp— g = 2.642 - (-4.01) = 6.652 4
Ig=1I., = 3285 4

1.3 OnpeaeneHue moka3aHuid BOJILTMETPOB

Jl1s1 onpenenieHns mokasaHui BOIbTMETpOB Vi u V2 cocTaBUM ypaBHEHUS,
UCIIOJNIB3YsI BTOpO# 3akoH Kupxroda. /s aToro Beibepem HampaBieHus: 00xoma
KOHTYPOB, B KOTOPBIE BXOJAT BOJIBTMETPHI U MTOKAXKEM UX Ha puc. 1.4.



Cxema 11enu

Fi g ,Ei . '
O ® Ry
I _ jat ‘/f —
- @ *
,D ) _;__,) -
= (4 &
N
O —w
Puc. 1.4

Uy, = |E; —I;Ry| = |220 - 4.01-15| = 150.858
Uya= |E,+Ig Rg| = |220 + (-3.285)-20] = 154.3

1.4 TIpoBepka GanaHca MOITHOCTH

CocTtaBuM ypaBHEHHE JIJIs MPOBEPKH OaslaHca MOTpeOIsseMOl U TeHepUPyEeMOM
MOIIIHOCTEM B uccieayemoi nenu. Cieayer 3aMeTUThb, 4TO eciii Hanpasienue DJ[C
HMCTOYHHUKA M HAIIPaBJICHUE TOKA, MPOTEKAIOIIEr0 Yepe3 Hero, He COBMAAAIOT, TO
nanHbIi uctouHuK DJIC SBIsieTCs MOTPEOUTEIEM MOIITHOCTH.

Ujp = -1 — 26.813 B

1
OGO

Ey-I) + By Iy + Eg-Iy+J o Uy = 2092.695 Bm

2 1 2 2 2 2 2
-G—+11 ‘R, +1, " Ry+1,"-R,+1 -R5+I6 ‘R = 2092.831 Bm

1, g3 Rg+Is
(0]

(0]
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Paccuuraem PACXOKACHUC B IMOJTYYHUBIINXCA 3HAYCHUAX!

Puem — Pnp |2092.695 — 2092.831|

-100% =

P em 2092.695

-100% = 0.006%

Bbananc momHocTelH B npeeax morpeinrHoCcTd COOMI0IaeTCs, YTO
CBHUJIETEIBCTBYET O JOCTOBEPHOCTH PACCYUTAHHBIX 3HAUYCHUSX TOKOB.

1.5 Pacuer MOTCHIHUAJIOB B TOYKAaX COCAUHCHUS 3JICMCHTOB BHCIIHCTO KOHTYpa U
IMOCTPOCHUC HOTCHLII/IaJIBHOﬁ AuarpaMmabl

bykBamu a, b, ¢, d, e Ha puc. 1.5 0603HaYMM TOUYKH BHEUTHETO KOHTYpA, IS
KOTOPBIX OyJIeM UCKaTh MOTeHIUalbl. [ToTeHIIMan 3eMIu NPUHUMAETCS PABHBIM HYJITIO

(pa=0).

CxeMma nenu

L

: R3
R6 U j-
Is & s
c
@ .
J_—- a i i{ ) Es3

. Ex
LN I~
= —p

.

(

Puc. 1.5
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oo = (pb_I3R3 = 49.854 B

°d = (pc+E3=159854 B

v = (pd—E1 =-60.146 B

0q=0e+I;-R;=0.004=0B

[Tony4yeHHbIEC 3HAYEHUS TOTEHIIMATIOB UCTIOJIB3YEM JJIsl TOCTPOECHUS
noTeHIMaIbHON quarpamMMel (puc. 1.6). Ilo ocu aGcuuce oTKIIaipIBaeéM 3HAUYCHHS
CONPOTHUBIICHUH YYaCTKOB BHEIIHETO KOHTYpAa, MPUYEM 3HAUYEHHUE CONTPOTUBIICHUS
y4acTKa OTKJIaJIbIBA€M HE OT Hayaja KOOPAUHAT, a OT 3HAUYCHUSI CONPOTUBIICHUS
npeapiayiiero yyactka. [1o ocu opauHar oTkiIapIBaeéM 3HAaYEHUS TOTEHIIMATIOB TOYEK
BHEIITHETO0 KOHTYpPA, BCE 3HAYEHHUS OTKJIAJbIBAEM OT Hayajia KOOp/IMHaT.

HOTGHHI/IaJ'IBHaH Auarpamma

1600 *d

Laaed P kg -] S D D 2 0 ) s
Sttt et et e A
t‘:-d

101

Puc. 1.6



12

BriOupaeM TOUKy BHEIIHETO KOHTYpa COCAMHEHUS C KOPITYCOM YCTPOUCTBA - TOUKA
«a.
1.6 Pacuer Toka B cONpOTUBICHUH R6 METOI0M SKBUBAJICHTHOIO UCTOYHHKA TOKA

PacueTtHas cxema nokaszana Ha puc. 1.7.
[Ipumeyanue: B cxeMe BBIIIOJIHEHO MpeoOpa3oBaHre UCTOYHHMKA Toka B ucTouHuK DJ[C.

Cxema pacuera

| [
AN (Ww\ X
Me\_ ) B3
Eo
Fo Rg
@ () ] €)
f"f—:i“-@
( Ikgz v
— E1
i) ;F.-.“l
LI E;
Puc. 1.7
1
RO = G_ = 25 Om EO = JO'RO = 25 B
(0]

Pernraem 3ama4dy mo MeToay KOHTYPHBIX TOKOB. CHCTEMa ypaBHEHHIA:
(Rz + Ro)'Ik31 ~Rodpgs ~ Ry lpge=-E, - E,

Ry Ijg; +(Ry+ Ry + Rs)-Tygp — Reljgs = Ep + Eg
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R Tjg; = RsTjgo + (Ro+ Ry + Rs)-Tygg = —E; + E,

Ilocne IIOACTAaHOBKH YHCJICHHBIX 3HAUYEHUM cHUCTEeMa ypaBHeHI/Iﬁ IMPUHUMACT BU:

14.5-Ty 5; — 12-Ij g, — 2.5-Ip g g = —135
12Ty gy +38-Ij g, — 20-Ijgg = 220
—2.5-Ik31 — 20'1](32 + 37.5-Ik33 = -195

Pemus CUCTCMY ypaBHCHHﬁ, OIIPCACIINM KOHTYPHBIC TOKHU B PCIKUME KOPOTKOT'O
3aMBbIKaHUA.

Ipg; =-11.676 4 Ipp=-1452 4 ~6.753 4

Tksg =

Toma TOK 3KBUBAJICHTHOI'O UCTOYHHKA TOKA PaBCH.

Jp = Iyg; = 11676 4

r

OnpenensieM BHYTPEHHIOIO MPOBOJUMOCTD 3KBUBAJIEHTHOTO NCTOYHUKA TOKA.
[IpenBapuTenbHO BRIYMCIUM 3KBUBAJIICHTHOE COIPOTUBIICHUE.
PacuetHas cxema moclie nepeBojia UCXOAHOM CXEMbl B TACCUBHBIN PEKUM (MCTOYHUKHU
O/C npeacTaBiastoTCs UX BHYTPEHHUMHU COMPOTUBIICHUSIMU, & UICTOYHUKHU TOKA BMECTE
C BETBSIMH, B KOTOPBIX OHH PACIOJIOKEHBI, YOHPAIOTCs ) MOKa3aHa Ha puc. 1.8.
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Cxewma pacuera

. —

Ro Rg
— 1 1
Ri
Puc. 1.8

BeinosiHuM 3KBUBalIeHTHBIC TpeoOpa3zoBanust (puc. 1.9).

CxeMma ¢ 9KBHUBAJICHTHBIMHU Hp606paSOBaHH$IMI/I

L e e

Rr
H Rog
Roi Rig
— | [}
Puc. 1.9
RO-R1
R, . = =1 Om
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R, R
o
Ry = > _1.333 Ou
°  Ry+R;+Rg
R; R,
R, = =8 Om
9 Ry+R;+R
R,+R,-):\R,+R
2 O 1
R, :R01+( o) (K3 Ry ~ 7.829 O
R2+R05+R3+R15

1 1
GF = E = 01277 Cwm G6 = 2—0 = 005 Cwm

COOTBETCTBEHHO I/IHTGPGCYIOH_II/Iﬁ HaC TOK paBCH:

Jr ~11.676

Ig= ———Gg= 0.05 = -3.285 4
G. +Gg 0.1277 + 0.05

1.7 PacyeT ToKa B cOnpoTUBIeHUU R1 METOA0M SKBHUBaJIeHTHOrO ucTouHuka IJ1C

ConpoTuBIeHNE SKBUBAICHTHOTO T€HEPATOPA HANIEHO paHEe B PEIICHUH 110
METOJy SKBUBAJIEHTHOTO UCTOYHHUKA TOKA.

Hcxonnyro cxeMy npeodpasyem K BUy, MokazaHHOMY Ha puc. 1.10.
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Cxewma pacuera

@

=

@ e
\>)
J_ Go Rz
[ 1 3
. & €
Ei
Rz
=
Puc. 1.10

I/ICHOHBSYGM IMPCIKHIOKO CUCTCMY ypaBHeHI/Iﬁ AJI MCTOAAa Y3JIOBBIX ITOTCHIINAJIOB,
TOJIBKO ITPOBOAUMOCTL BCTBU Neb6 mosraraem paBHOﬁ HYJIIO.

2 3 2 3
1 +( 1 . 1 . 1) 1 E 1 o 1
oy 0 g— =0 = Ejr— + Egr—"
R, R, Ry R, R, R, R,

= ! +l+l+G —E1+J
R, 2 R, '3 |R, Ry ©f74  "2R, "0

[Tocne pacuera nosryunm:

0,=0 B ¢,=91415 B =175.951 B =32.341 B

(P3 (P4



Hanpsxenue xomocroro xona:

Uxx = (pl—(p2=—91.415 B
Otcrona Tok B BeTBU Ne6 paBeH:
Uxx —91.415

= —3.2854

I6: =
Rr +R6 7.829 + 20

17
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2. PACUET JIUHEMHOM DJIEKTPUUYECKOM LIEITM CUHYCOUIAJILHOI'O
TOKA KOMIUIEKCHBIM METOJIOM

[IpoBecTu pacueT TMHENHOU JIEKTPUUECKOU LENU KOMIUIEKCHBIM METOJIOM B
COOTBETCTBHUHM CO CXEMOM, TPUBEICHHBIMU Ha pUC. 2.1 U coaepKammnumMu
cuHycouaanbHble UCTOUYHUKN DJ[C 1 ToKa:

e(t) = Em-sin(w-t + lye)
J(t) = Jm-sin(w-t + ‘PJ),

rje € u | — mraoBenHbie 3HaueHust DJ]C u Toka, Emu Im— ammmuryanbie 3navenus D/[C
u Toka, WYeu Vi— navanpabie gazpl DJ[C 1 TOKa COOTBETCTBEHHO; (® — KPYroBas 4acToOTa
; t — Texymiee Bpems. w=2mnf

UwucnoBsie TaHHBIC MTAPAMETPOB UCTOUYHUKOB U AJIEMEHTOB CXEM 3aJ[aHbl B TA0I.

2.1.
Cxema uienu
W
40N
1
Q.
Puc. 2.1
Tabmuna 2.1

HapaMeTpH HNCTOYHHNKOB H 3JICMCHTOB CXCMBbI

No | Emt| Wer | Rer | Xigt | Im2| P2 | G2 | Ri | L Ci | R | L C R: | Ls Cs

B |epao | Om | Om | A |2pad | Cu | Om | mlu | mx@ | Om | mln | k@ | Om | mlH | Mx @

Iy

3 190 ] -40 4 5 40 | 35 03] 5102 3 12 0 3 15 | 03 2

5000
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Tpebyercs:
1. PaccunTaTh TOKM BO BCEX BETBSIX MPUEMHHKA U HAPSHKEHHUE HA 3a)KMMaX BETBEU
npuemHuka. [IpoBecTu npoBepKy NOJy4YEHHBIX 3HAYEHUI MO IEPBOMY U BTOPOMY
3akoHaMm Kupxroda (1151 He3aBUCUMBIX y3J10B U KOHTYPOB COOTBETCTBEHHO), IPU 3TOM
OTHOCHUTEJbHAS IOTPEIIHOCTh IPOBEICHHBIX PACUETOB HE J0HKHA MpeBbIaTh 1 %.
2. OnpenenuTts IeUCTBYIONIME 3HAUYEHUSI TOKOB BO BCEX BETBAX JJIEKTPUUECKON LIENHU U
HaNpsDKEHUM Ha 3aKUMaX BETBEH IIPUEMHUKA.
3. Onpenenutsb nokazaHus npuOOpoB: amnepmerpa A, BoibT™MeTpa V u BarTMeTpa W.
4. PaccuuTtaTh akKTUBHYIO, PEaKTUBHYIO U MOJIHYIO MOIIIHOCTH B KOMIUIEKCHOU (popme,
K03 (HUIIMEHT MOITHOCTH NpUeMHuKa. [IpoBepuTh Oananc MOIIHOCTEH.
5. Ha KOMIIEKCHOM MJIOCKOCTH MMOCTPOUTH BEKTOPHYIO Auarpammy 3J1C, TOKOB H
Hanpspkenuid. [IpoBeputs 3akonbl Kupxroda.
6. Hamucathb BbIpa)keHUs1 11 MTHOBEHHBIX 3HaUeHUi Toka (1), HanpsbkeHus (U),
AKTUBHOM (Pa), peaKTUBHOM (Pp) U MOJTHOU (P) MOITHOCTEHN Ha 3aKMUMaX MPUEMHUKA.
[TocTpouTh rpaduKu 3aBUCUMOCTEH ITUX BEIMYMH OT BpeMeHH (t).

2.1 PacueT TOKOB BO BCEX BETBIX MMPUCMHNKA U HAIIPAKCHUA HA 3dKUMaAX BETBEH
IMPUCMHHKA

Hpe,ZIBapI/ITeJILHO BBIITOJIHUM 5KBHBAJICHTHOC npe06pa3013aHI/Ie CXCMBI.
3aMEHUM UCTOYHHUK TOKA Ha SKBUBAJCHTHBIN MCTOYHHUK Q,HC C BHYTPCHHUM
COIMPOTHUBJICHUCM RBZ.

Im

. 0 . 0
Jo= —2. 3 _2g084.¢/ = 23169 +j.16.2234

Nz

. 0
Jo  28.284.¢ "%
Gpa 03

. [0
_ 94.281.¢°

E;= = 77.23 +j-54.0778

1
RB2 = e = 3.333 Om
B2

[Tony4yunu aBa mocyie0BaTENbHO COeAMHEHHBIX ucTouHuKa D /[C.

3aMEHHUM UX OJHHM SKBUBAJICHTHBIM HcTouHHKOM DJIC E.



E a0 40°
= 48.751 —j-40.907B

. 0
E=E{+Ey=125981+j.13.171 = 113.749.¢ >31° 3

Paccuuraem sKkBHBaJICHTHOE COIIPOTHUBIICHUC IIPUCMHHKA!

w=2-x-f =2-3.142-5000 = 31415.9371/c

3

X[ g; = w-Lg, = 31415.937-5.10" ° = 157.080x
Xy, = w-L, = 31415.937-0.2-10" ° = 6.2830x
1 1
Xoy = = = = 10.610m
w-C;  31415937.3.10"
X = =10.61 Owm
C2
w-C2
Xp4 = w-Ly=9425 Ou
X = —— ~15915 0
G~ we, T "
3
—j-40.87°

Z1=R;+j-(Xy; —Xg;)=5-j-4327=6612-¢ O

. : —j.41.48°
Zy=R,-j-Xc,=12-j-10.61= 16.018-e J Om

20



B : B : B ~j-23.4°
Zg=Ry+] -(XL3 —XCB) = 15—7-6.491 = 16.344-¢ On

Paccuuraem noaHoe COIIPOTHUBJICHUC LICIIN:

- (0]
ZyZ3  261.801.¢ ) 0488 3258 ,
Zo3= = , = 8.192.¢ — 6.906 — j -4.405 O
Zo+Z3  27—-j.17.101
A A i.593°
Znp=Z1+———— =11.906 - j-8.732 = 16.613-¢ > ou
Zy+Z3
j-87.33°

Zp=Rp; +Rp,+j-w- Ly, =7.333+j-157.08 = 157.251 ¢ O

: J -82.61°
Z = ZB"‘an: 19.239 + 7 -148.348 = 149.59. Om
Pe3ynbTaThl pacueToB cBeeHBI B Ta0I. 2.2.
Ta0muma 2.2
PesynbTatsl pacyeToB
ComnpoTtuBieHue B anre6panueckoii popme | B mokazarensHoit hopme
Om

ZB 7.333 +j-157.08 : Y
157.251.¢) 873

Z 11.906 —j -8.732 3 0

" 16.613-¢ >

A 5—7-4.327 i 0
6.612.¢ 140

A, 12 —j-10.61 i 0
16.018.¢ )44

Z3 15 -7-6.491 a0
16.344.¢ 1234

21



[Tponomxenue tabn.2.2

ComnporuBiieHre B anre6panueckoii popme B nokazarensHoii popme
YA 19.239 +j-148.348 . )
149.59.¢) 8401
X LB1 157.08
6.283
XL1
10.61
XC1
XC2 10.61
X L3 9.425
XC3 15.915
ARA 6.906 — j -4.405 .
" 8.192.¢ j-32.53
Zo+Z3

PaccuuraeMm TOKHU B BETBIX IMPpUCMHHUKA:

= 0.196 — j-0.824 4

E j-5.97°
E  176.668.¢ ™ i.76.64°
I=—= ° _=0.847-¢ 76.64

~ 149.59.¢ %201

—j-76.64° —j-23.34°
. Z3  o0847-¢ " 16344671
Y i Zs 27 —j-17.101
- (0]

= 0434 187 _ 0165 _j.0.401 4

22
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I3=11-I,=0.196-;-0.824 — (0.165 —j-0.401) = ...

—j-85.81°

...=0.031—-;-0.423 = 0.424-¢ A

2.2 OHpCIICHCHI/IC I[GP'ICTBYIOH_IPIX 3HAUYCHUM TOKOB BO BCEX BETBAX 3J'I€K’I‘pPI‘ICCKOfI nenu
151 HaHpH)KeHI/Iﬁ Ha 32)KMMax BETBEU IMPpUCMHUKA

PaccunTaem HampsokeHUs Ha JeMeHTax 1en (puc. 2.2).

CxeMma nenu

Puc. 2.2

; o
Up;=11-Zp=130.871+7-24.745 = 133.19-ej'10'71 B

: (o)
Uio=I1-(5-Xg;) = -8.743 - j-2.08= 8.987-¢ /1% 5

H o
Uog= 11'R1 =098-j-4.12= 4_235_e—J~76.62 3
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. . j-13.38°
Uszg=11j-Xp,=5177+j-1.232=5.322-¢ B

H (0]
Ugs=1IR,=198-j-4812= 5.003.0 16763 5

H o
Usg = Ip(~j-Xpo) = ~4.255—j-1.751 = 46010115763,

. (0]
—]-85.81 B

Uy7=13-R,=0.465-7-6.345=6.362-¢

3

: (0]
Uzg=I3j Xy 4= 3.987+/.0.292= 3.997.¢ 1 5

H o
Uge = ls-(—j 'XC3) = —6.732 —j-0.493 = 6.75-e_J'175'81 3

2.3 Onpenernenue moka3zaHuii mpudopoB

OnpenenuM mokazaHusi IpuOOPOB:

- aMIlepMeTp MOKa3bIBACT IEUCTBYIOIEE 3HaUeHnE ToKa |1

14 =0.8474
- BOJIBTMCT)P IIOKAa3bIBACT ﬂeﬁCTBYIOHIGe 3HA4YCHUC HAIIPSAIKCHUA HA IIPUCMHHKC.

- (0]
Utg= Uip+ Upg+ Usg + Uss + Usg= —4.86 —j-11.531 = 12.513.¢ ) 1145 p

V= U, = 12,5138

- BAaTTMCTP IMOKAa3bIBACT aKTHBHYIO MOIIIHOCTD, HOTpe6J'I$IeMy10 IMPUCMHHUKOM

2 2 2
Po=1,"R;+I1,"Ry+I,"R,=85428m
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2.4 PacyeT MOIITHOCTU TPUEMHHUKA

Paccuuraem momiHoCcTH IIPpUCMHHUKA.

Py=Uyg1;-cos(v 15— i) = 12.513.0.847-cos| ~112.856° — (-76.62°) | = 8.549 Bm

Qp=UsIy-sin(v 56— ) = 12.513.0.847-sin ~112.856° — (-76.62)] = ~6.265 aap

Sn=Pg+Jj-Q,= 8.549 - -6.26554

S, = +/8.549% + (-6.265)° = 10.509B4
KoaddunmenT MmomHocTy paBeH:

cos(o) = cos[—112.8560 - (—76.620) = 0.807

[IpoBepum OaaHC MOITHOCTEH:

Sy = E-I1=(125.981 +j-13.171)-(0.196 + j -0.824) = 13.839 +j-106.39 B4

- (o]
S = 107.286-¢ % B4

2 2 2
Py=1,"(Rp; +Rpo+ R} + I," Ry + 1" -Ry=13.802 Bm

Qp=1,"(Xpp; +Xp; — Xcy) + 1o (-Xeo) + I3 (Xp5 — Xg) = 106.421 sap
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j-82.61°

§n0m == 107312‘6 BA

P&CXO)KI[GHI/IG MCXKIY MOAYJISIMHA ITOJIHBIX MOI].IHOCTGﬁ paBHO.

~107.312 - 107.286
B 107.286

-100% = 0.024%

Pacxoxaenue Mexy dhazaMu MOTHBIX MOITHOCTEN HET (B MpejiesiaX TOYHOCTH
pacyeToB).

2.5 TlocTpoeHue BEKTOPHOM AMarpaMMbl TOKOB U TOMOrpaduyecKoil AuarpaMmel
HaIpsKECHUN

[To mosryyeHHbIM BEJIMUMHAM CTPOUM BEKTOPHYIO JTUAarpaMMy TOKOB U
TororpauUecKyIo [uarpaMMy HanpspkeHui (puc. 2.3).

BexTopHas quarpaMma TOKOB U Tomorpadguyeckas quarpaMma Hanps>KeHAn

+]
0.5A
10 B
. | E J—
- T 0
7 &
]
g& \\
\
3 -
h P
Y \2) ,
J_'_,_o—"'_
14""'#:_::; \
\
I1

Puc. 2.3

+1
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2.6. OnpenenieHne MTHOBEHHBIX 3HAUYCHUM BETUYNH

3anumiem (GOpMyIIbl JjIs MTHOBEHHBIX 3HAUCHUI BEJTUYMH

(1) = 4.401-ﬁ-sin(w.t _76.62°)4

unp(t) = u, (1) = 12.513-\/§-sin(w~t — 112.860)3
. 2 . 0] 2
pa(t) = ll(t) -Re(an) = 17.083-sm(w-t — 76.6 )

0 -
pp(t) =1,(1) -Im(an) = 12.529.-sin\w-t + 103.4

. . 0
p(t) = unp(t)-ll(t) = 8.549 — 10.599-sm(2w-t -3.31 )

['paduiku 3aBuCHUMOCTEl BETMYUH OT BpEMEHH MPUBEICHBI Ha puc. 2.4.

['paduk 3aBucHUMOCTElN BETUYUH OT BpEMEHH

20.1,() 307
Unn (8 opt

Pa(t) .l

Py (t) ;
P

- 10}

- 201

- 30+

Puc. 2.4
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