A0

I/ICXO)_IHI)IC JTAaHHBIE.
Ncm0ﬂ6z;a =12

E; = 70711+ 70.711)  (B)

E, = 120 (B)
Ri=6 (Om)
Ly = 0.03 (I')
Cr=2x10 4 (D)
Ry =4 (Om)
Lo = 0.05 (I'x)
C,=3x10 4 (D)
R3=4 (Om)
Lg = 0.02 (I')
Ca=3x10 4 (D)
kip = 0.6

ko3 = 0.8

f =50 (I

YacTb nepBas
CunTad, YTO MHAYKTUBHAA CBSI3b MEXY KaTyllKaMHU OTCYTCTBYET:

1) OTIpeIeNnTh TOKM BO BCEX BETBSX 33/IaHHOIT CXEeMBI,

2) MOCTPONTH BEKTOPHYIO JTarpaMMy TOKOB M TOTIOrpadyeckyro Auarpammy HarpshKeHHi;
3) COCTaBHTh 0AJIAHC aKTMBHBIX M PEaKTMBHBIX MOLIHOCTEH;

4) MOCTPOUTB HA ONHOM Tpadrke KpHBble MITHOBeHHBIX 3HaueHui J[C e2 u Toka i3;

5) OTIpeIeNnnTh MOoKa3aHne BaTTMETpa.
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Pelenue:

0
w = 2.7-f = 314.16 (ﬂ)
c I
X1 = w-lq = 314.159.0.03 = 9.425 (Om) .
X2 = w-ly = 314.159.0.05 = 15.708 (Om)
: f
1 1
Xc1 = = ; = 15915 (Om) E, C
@Gl 314159.2x 107
1 1
Xc3 = = 7 10.61 (Om)
wC3  314150.3x 107
(73
X3 = w-lL3 = 314.159.0.02 = 6.283 (Om)
YnpoctuMm cxemy:
Zl
Z,
1]
D Z3
El Ey
I
& s
[TomHbIE COMMPOTUBJICHU A BeTBeil 3J'IeKTpI/I‘{eCKOI7'I uenu , OMm
Z1 = —j-Xc1 +]- X1 = —6.49]j (Om)
Z> = Ro+j-X 2 =4+ 15.708 (Om)
R3(-i-Xc3 4.(-j)-10.61
Zs = | -Xia+ g _j.62s3 s FEI06L oo s 4063 (On)
R3 —j-Xc3 4--10.61
[TonHbIE MPOBOAMMOCTH BeTBeW 3yieKTpuyeckoil nenu , Cm:
1 1
Yy = — = ——— = 0.1541] (Ca)
Z1  —6.4907]
1 1 .
Y, = — = ————— = 0.0152 — 0.0598] (Cu)
Z, 4+ 15.708]
1 1
Y3=— = - = 0.0949 — 0.1345j (Cwu)
Zz 35023 + 4.9629
Hanpspkenue nmo merony IByX y370B , B:
E1Yi-E>Y2  (70.711 + 70.711j)-0.154j — 120-(0.015 — 0.06j) .
U= = , _ : = —154.76 + 107.515;j (B)
Y1+ Yo+ Y3 0.154j + 0.015 — 0.06j + 0.095 — 0.135
lu| = 188.441 /U = 145211.° U= 188.441.d 14211
Toku B BETBSIX NMEKTPUYECKOM Lenu, A:
l1 = (-U +Eq)- Y1 = [-(-154.76 + 107.52}) + 70.71 + 70.71j]-0.15] = 5.67 + 34.74j (4)
l2 = (U +Ep)- Y2 = (0.02 - 0.06))- (~154.76 + 107.52] + 120) = 5.9 + 3.71] (4)
I3 = U-Y3 = (0.095 - 0.135j)-(~154.76 + 107.515)) = —0.228 + 31.022] (4)
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-j-Xc3 (-j)-10.61

I'y = lg————— = (~0.23 + 31.02])- ~—2——= = 10.04 + 27.24j 4
3=l Tixes ¢ ) 1061 ) “)
n R3 M 4 M

I"g = lg————— = (~0.23 + 31.02j)- ———— = ~10.27 + 3.7§ (4)

Rz —j-Xc3 4-j-10.61
I, = 35.197.d 80729 (4)
I, — 6.971.¢d 32203 (4)
I3 = 31.023.d 90422 (4)
'y = 29.029.¢ 69766 (4)

HanpspkeHus Ha aneMeHTax NeKTpruyeckoi nenu,B:

Uct = l1-(-i-Xc1) = (5.67 + 34.737))-(—j)- 15.915 = 552,862 — 90.247] (B)

Uiy = l3j-XU1 = (5.67 + 34.737))-]-9.425 = —327.392 + 53.442] (B)

Ul = l2j-XLo = (5.899 + 3.715))-] - 15.708 = —58.354 + 92.656j (B)

Urp = IR = (5.899 + 3.715))- Ry = 23.505 + 14.86j (B)

Urs = I'3R3 = (10.04 + 27.237j)-4 = 40.16 + 108.95j (B)

Ui = I3j-XL3 = (~0.228 + 31.022))-] -6.283 = —194.92 — 1.434; (B)

Ucs = I"3(—j-Xca) = (~10.268 + 3.785])-(j)- 10.61 = 40.16 + 108.95j (B)

[TpoBepka banaHca MOLTHOCTeH NCTOUHMKOB M ToTpeduTeneid, Bt, BAp
[TonHble MoLTHOCTH TTOTpeOUTENel 3neKTposHeprun, BA:

Siomp1 = 11521 = 35.197%-6.491] = ~8040.935 (B4)
Siomp2 = 1252 = (4+ 15.708])-6.971° = 194.379 + 763.324] (B4)
Siompa = 13773 = (3502 + 4.963))-31.023° = 3370.714 + 4776.472] (BA)
[TonHble MOLHOCTH UCTOYHUKOB 3JIEKTPO3IHEpruu, BA:

Siemi = E1l1 = (70.711 + 70.711j)-5.670 + 34.737] = 2857.256 — 2055.347] (B4)

Siem2 = Ez-lp = 120.000-5.899 + 3.715] = 707.837 — 445.793] (B4)

CyMMapHast MOIIHOCTh TOTpebuTeneit, BA:

Swomp = Sompl + Swomp2 + Swompa = ~8040.94] + 194.38 + 763.32] + 3370.71 + 4776.47] = 3565.00 - 2501.14j  (BA)

CymmapHas MOLLHOCTb UCTOYHUKOB, BA:

Suem = Sieml + Suemz = 2857.26 — 2055.35] + 707.84 — 445.79) = 3565.09 — 2501.14 (BA)
Puomp = RE Siomp) = 3565.093 (Bm) Puem = RE( Sem) = 3565.093 (Bm)
Quomp = IM(Syomp) = —2501.14 (BAp) Quem = IM(Syem) = —2501.14 (BAp)

Puem = PnOmp
Quem = Qnemp
bananc MOIIHOCTE! COLIEINCs, (IENOBATENBHO TOKU B CXEME HallIEHbI BEPHO.

http://vk.com/pomoschnick zakazame TOD, JJIEKTPOTEXHUKY




BeIpazum noteHLHanbl y3J10B:

pa=0

e = —Eo =-120

pd = pc+ Urz = —120 + 23.595 + 14.86] = —96.405 + 14.86

pp = g + ULo = —96.405 + 14.86) + —58.354 + 92.656j = —154.76 + 107.515j
pi = pp— ULz = —154.76 + 107.515] — (—194.92 — 1.434j) = 40.16 + 108.95j
g = pf — Urz = 40.16 + 108.95] — (40.16 + 108.95)) = -0 + O]

¢ = E1 = 70.711 + 70.711]

wk = ¢ — Ucy = 70.711 + 70.711j — (552.862 — 90.247j) = —482.151 + 160.957]

3anuiieM MrHOBEHHbIe 3Ha4eHUs TOKOB BeTBell 1 DJ]C MCTOUHUKOB.

i1 = limsin(w-t+ 1) = 49.776-sin(314.159-t + 80.729)

ip = lpmsin(w-t +1p2) = 9.858sin(314.159-t + 32.203)

i3 = Igmsin(w-t+13) = 43.873sin(314.159-t + 90.422)

'3 = I'gysin(wt + ¢3) = 41.053sin(314.159-t + 69.766)
i3 = "3y sin(w-t +1j3+) = 15.477-sin(314.159-t + 159.766)
e = ey Sin(w-t + 1he1) = 141.421-sin(314.159-t + 45)

& = emsin(w-t + ey = 169.706-sin(314.159-t + 0)

600,

A\ / \ / \

o N\ N4

- 600
0

0.02 0.04
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BeKTOpHaSI JuarpaMmma HaHpH)KeHI/Iﬁ JJIs1 CXEMBI 0e3 B3aUMOWHAYKIUH.

N
(@)

Uc1.

UL,

Uro.
UpLo.

URs. Pl

Ups. — 400 - 200 0

Ucs.

E1..Uc1.,UL1.,E2 ,UR2 ,UL2.,UR3.,UL3.,Uc3..

http://vk.com/pomoschnick zakazame TOD, JJIEKTPOTEXHUKY




BektopHas auarpaMma TOKOB AJisl cxeMbl 6€3 B3aUMOUHAY KLU H.

~

A

w

N

adl

_l10 ‘o 10 20

l1.,12.,13 13" ;13"

[loka3zanue BarTMeTpa.

Uw = @a— ¢k = 0 (~482.151 + 160.957])  482.151 — 160.957] (B)
pW = | Ré wy11)| = |Rd (482,151 - 160.957))-5.67 + 34.737j | = 2857256 (Bm)

YacTb BTOpas
YuuThiBas B3aUMHYI0 UHAYKTUBHOCTb KaryLIek

1) onpenenuTh HeusBecTHble Toku U DJ1C,
2) MOCTPOUTH BEKTOPHYIO TArpaMMy TOKOB M TOMOTpadIUecKyI0 TuarpaMMy HarpsDKeHUH.
Cy
s
77
[ ]
[
(D)
' |

Pemenne
ko3 = 0.8
k1o = 0.6
1 = 5.67 + 34.737j (4)
Paccuntaem conpoTUBIIEHUS B3aUMOUHAY KUUU
XM23 = w-koz/Lo L3 = 314.159-0.8-/0.05-0.02 = 7.948 (Om)
XMm12 = w-ki>i/L1-Lp = 314.159-0.6-4/0.03-0.05 = 7.3 (Om)
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CocTaBUM cCcTeMy ypaBHEHHUI Mo 3akoHaMm Kupxroda
loZp—13Z3+ 11-]-Xm12 — 13- Xmez + 12:] - Xwmez = B2
—lI3-1l+11=0

[NoncraBuM BTOpOE ypaBHEHHE B MEPBOE.

(<13 +11)-Zo— 13 Z3+ 1) Xmaz2 = 1zj - Xmzz + (13 + 11)-j-Xmzz = E2

Eo—11j-Xmiz2 — 11:)- Xme3z — 11:22

s = : : — 1.94 + 32.47] (4)
A 23— 23— ]-XMm23 — ] -Xm23
| = 5.67 + 34.737] (4)
o = I3~ 13 = 5.67 + 34.737] — (1.939 + 32.467)) = 3.731 + 2.27] (4)
-j-Xc3 -j)-10.61
lg=lg————— = (1.94+ 32.47)). -3V 106L o 1L 2779 (4)
Rz —j-Xc3 Rz —-j-10.61
PO (194 + 32.47)) ——— _ _10.48 + 468 (4)
T R i Xes M e T >
I, = 35.197.¢ 80729 (4)
I, = 4.368.¢d 31318 (4)
I3 = 32.525.¢ 86582 (4)
'y = 30.434.¢ 65926 (4)
I"g= 11.473.¢ 139 (4)

Haitnem OJIC E;:

ITo 2 3akony Kupxroda:

E1.= 1323+ 1121 + 1] - Xm12 — 127 - Xmz3 = 72.601 + 84.111] (B)
BeimmonHuM mpoBepky mo 2 3akoHy Kupxroda:

11:Z1+ 12:Zo + 1] - Xpm12 + 117) - Xm12 — 13 - Xm23 = 192.601 + 84.111]

Es + Eq = 192.601 + 84.111j

HaHpH)I(eHHH Ha 3JIEMEHTax SHGKTpI/I‘IeCKOﬁ uenu, B:

Ueg = 11:(-j-Xc1) = (5.67 + 34.737)) () 15.915 = 552.862 — 90.247] (B)
Hanpsoxenue na karyike L,:

l1:j-XL1 = (5.67 + 34.737j)-j-9.425 = —327.392 + 53.442 (B)
lpj-Xm12 = loj-7.3 = —16.574 + 27.24j (B)
Upgo= 12§ X1 + 1) - X2 = —343.966 + 80.682] (B)
Upa = IRy = (3.731 + 2.27))-4 = 14.925 + 9.081] (B)
Hanpsoxenue Ha karyike L,:

lpj-Xi2 = (3.731 + 2.27j)-j-15.708 = —35.661 + 58.611] (B)
l1:j-Xm12 = (5.67 + 34.737))-j - 7.3 = —253.597 + 41.396j (B)
l3j-Xm23 = (1.939 + 32.467j)-j-7.948 = —258.038 + 15.411] (B)
Uiz = I2j- X1 + 1) -Xm12 = 3] - Xmpg = —31.22 + 84.505i (B)
Upa = I'yRg = (12.415 + 27.787])-4 = 49.658 + 111.148] (B)
Uea = 1"3:(-j-Xca) = (~10.475 + 4.68))-(~j ) 10.61 = 49.658 + 111.148; (B)
Hanpsoxenue Ha karyike L

l3j-Xi3 = (1.939 + 32.467])-j-6.283 = —203.997 + 12.184 (B)
loj-Xm23 = (3.731 + 2.27j)-j - 7.948 = —18.043 + 29.655] (B)
Uiz = 13X — 1] - Xpmz3 = ~185.953 - 17.47]; (B)
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BeIpa3zum moTeHInab y3J10B:
Ra,= 0
Lo = —E2=-120

©d, = ¢c+ Urp = —120 + 14.925 + 9.081] = ~105.075 + 9.081]

©h,= ¢d+ UL = ~105.075 + 9.081] + ~31.22 + 84.595] = ~136.295 + 93.676j
©f,= b - UL g = —136.295 + 93.676] — (~185.953 — 17.471j) = 49.658 + 111.148]
©g,= ¢ — Ura = 49.658 + 111.148] — (49.658 + 111.148]) = ~0 + 0j

@..= Eq1 = 72,601 + 84.111]

©k,= ¢l — Ucy = 72.601 + 84.111j — (552.862 — 90.247]) = —480.261 + 174.358]

BekTopHas nuarpaMMa HampsbkeHUH T CXeMbl ¢ B3aMMHOM WHIyKIHeH.

E1.

Uci.
ULl
Eo.

URr2.

ULo.

ULs.

Ucs.

12jX) 1
12jX| 2
13jX| 3

12]Xm12

2001

11jXMm12
12]Xm23

13jXMm23

— 400

—200 0

E1..Uc1.,UL1..E2.,UR2.,UL2. ,UR3.,UL3.,Uc3., 11jXL 1., 12X 2., 13jXL 3., 12]XMm12., 11]XM12., 12]XM23., 13]XMm2;
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BekTopHas auarpaMma TOKOB JAJisl CXeMbl C B3aUMHOW MHIYKIUEH.

()]

N

o

-10

0 10 20
l1.,12.,13 13" ;13"
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