er = 2_] Om

['enepatop HeHrarent Zo = Om
2r =
.
= A Zo = 0.4 Om
‘@—' = Ry =2 OmMm
1K
i P Zig=55+4 Om
0 o N
5 Zyn = 1.8+ 2.5j Om
a
= ot Zoy = 1.5+ 0.5 Om
n=3
R Ep = 100 + 10-(n) = 130 B
ar
Pewenue

1 yactb. CHMMETPHUYHBII Pe:KUM TPexX(a3Horo reHepaTopa ¢ AMHAMUYECKON
Harpy3Kou
1.1. PaccuuTtaTh TOKHM ABHTraTelsi B CUMMETpUYHOM pexume. HapucoBaTe B Mmaciitabe
BEKTOPHBIE TUarpaMMbl TOKOB, (pa3HBIX M JTUHEHHBIX HAMPSHKEHUN TeHepaTopa U ABUraTes.

1.1 Pacuernas cxema 11st paser A

MC
Ey=E,=130 B

EB = EA-a2 =-65 - 11258_] B

EC = EA-a =—-65+ 11258_] B

Toku nerm

Zoww = Zir+ 2y = 2j+55+4)=55+ 6] Om
Ex 130

[, = — = - =10.79 - 11.77j A |1y] =15.97 A £(1,) = -47.49
2w 55+ 6

Iy = IA-a2 =—15.59 — 3.46j A 15| =15.97 A £(1g) = -167.49



Ic = Iya=48+ 1523 A |1c| =15.97 A £(1c) = 72.51
In=Ip+Ig+Ic = 10.79 = 11.77j + —15.59 — 3.46j + 4.8 + 15.23j =0 A

HanpspieHrst Ha ygacTKax e

Upr = Ix-Zyr = (10.79 — 11.77j)-2j = 23.55 + 21.58; B |Ux|=3194 B £(Up,) = 42.51
Ug, = Ig-Zy, = (—15.59 — 3.46)-2j = 6.92 — 31.18; B |Up|=3194 B £(Ug,) = -77.49
Ucr = Ie-Zyy = (4.8 + 15.23))-2j = -30.47 + 9.6j B |Uq|=3194 B £(Ug,) = 162.51
Upy = InZiy = (5.5 + 4))-(10.79 — 11.77j) = 106.45 — 21.58; B |Upy| =108.62 B £(Uy,) =-11.46
Ugy = Ig-Ziy = (5.5 + 4j)-(~15.59 — 3.46) = —71.92 — 81.4j B |Up,| =108.62 B £(Ug,)=-131.46
Ucy = lorZiy = (5.5 + 4))-(4.8 + 15.23)) = -34.53 + 102.98; B |Ucs| =108.62 B £(Ug,) = 108.54
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1.2. Onpenenuts aKTUBHYIO MOIIHOCTh '€HEPATOpPa U ABUTaTEIs.

AKTHBHas1 MOIIIHOCTb I'€Hepatopa

Sea = (Ea - Uar) T4 = (1079 + 11.77))-[130 — (23.55 + 21.58))] = 1.4x 10° + 1.02) x 10° BA
Sip = (Ep - Up) 15 = (<15.59 + 3.46))-[~65 — 11258 — (692 — 31.18))] = 1.4x 10° + 1.02j x 10" BA
Sic = (Ec - Ug) T = (4.8 — 15.23))-[~65 + 112.58] — (~30.47 + 9.6))] = 1.4x 10° + 1.02j x 10° BA

P, = Re(S;o + Sp + Si¢) = Re(1.4>< 10° + 1,021 x 10° + 1.4x 10° + 1.02 x 10° + 1.4x 10° + 1.02] x 103) =421

P.=421x 103 Br

AKTHBHas1 MOIIIHOCTb CHMMETPHYHON HArpy3KU

Sax = Uncl*a = (10.79 + 11.77)-(106.45 — 21.58)) = 1.4x 10° + 1.02j x 10° BA
S, = Upyl*p = (~15.59 + 3.46))-(—71.92 — 81.4j) = 1.4x 10° + 1.02j x 10° BA
Scu = UegT*e = (4.8 — 15.23j)-(-34.53 + 102.98)) = 1.4 x 10° + 1.02j x 10° BA

P, = Re(Sa,+ Spy+ Sca) = Re(1.4>< 10> 4 1.02) x 10° + 1.4 10° + 1.02 x 10° + 1.4 x 10° + 1.02j 103) =42

P, =421x 103 Br



2 yacTb. HecunyconaanbHbIi pexxuM Tpex(a3HOTo reHepaTopa ¢ IMHAMMYECKOM

Harpy3Kou
3.1. ®aznasg O/IC cummeTpruyHOro Tpex(a3HOro reHeparopa
Epi = Epn/2 = 183.85 B

Epy = 035E;2=6435 B

Eps = 0.2:E4+/2 = 36.77 B
. . T . T
ep = Ep -sin(314t) + Em3-sm(942t + g) + Em5~\/§-s1n(1570t - 1—0)

PaccumtaTth MIHOBEHHBIC H ,I[eflCTBYIOHlPIe 3HA4YCHHUA TOKOB B JBHUTATCIIC, (baSHBIX n

JIMHEUHBIX Hapr[}I(eHPII;'I JABUTATCJIIA, HAIIPSIKCHUS uo,o .

EAl = Eq) = 130 B
. T
J‘z
Eas = 0.35-Ege © =394 + 22.75] B
T
_J.E
Eas = 0.2-Ey-e — 24.73 - 8.03] B
2 .
EBl = a 'EAl =-65-— 11258_] B
EB3 = EA3 =394 + 2275_] B
EBS = a~EA5 =-541+ 2543_] B
ECI = a~EA1 =-65+ 11258_] B
Ec3 = EA3 =394 + 2275_] B

ECS = aZ-EAS =-19.32 - 174_] B



3.1 Pacuer ms iepBoii rapMOHHKH SKBHBAICHTCH PacieTy B TIEPBOM ITyHKTE

B Zr 4 Z

Al
Ml Y Y
PoNON .

Zoxpl = Zir+ 21 = 2)+55+4)=55+ 6] Om
Eai 130 .
[,y=—— = —— =10.79 - 11.77j A 11| =15.97
Zowl 5546
I = IAl-aZ:—15.59—3.46j A |1g;| = 15.97 A
Io; = Iyp-a =48+ 1523) A |[Tc1| = 15.97 A

HanpspieHrst Ha ygacTKax e

Unnl = Tar-Ziy = (5.5 +4j)-(10.79 — 11.77j) = 106.45 - 21.58) B

|Unn| = 108.62 B £(Upy) =-11.46

Upat = Ig1-Ziy = (5.5 + 4j)-(=15.59 — 3.46j) = —71.92 — 81.4j B
|Upi| = 108.62 B £(Ugy) = -131.46

Ucat = Ie1-Ziy = (5.5 + 4j)-(4.8 + 15.23)) = =34.53 + 102.98 B
|Uca| = 108.62 B £(Ucy ) = 108.54

Upr = Ia1-Zyr = (10.79 = 11.77j)-2j = 23.55 + 21.58] B

|Uari| =31.94 B £(Upp) =42.51

Ups = Ip-Zyr = (~15.59 — 3.46))-2j = 6.92 — 31.18j B
|Upei| =31.94 B £(Ugyy) =-77.49

Ucrt = lo1-Zyr = (4.8 + 15.23))-2j = —30.47 + 9.6 B
|Ucri| =31.94 B £(Ucyy) = 162.51

Uagal = Uagt — Upnp = 106.45 — 21.58] — (=71.92 — 81.4j) = 17837 + 59.81]

|Unpai| =188.13 B £(Uapy) = 18.54

A £(1p)) = -47.49

£(1g;) = -167.49

£(Ic;) = 72.51



Upcal = Uyt — Ugyy = —71.92 — 81.4j — (=34.53 + 102.98]) = ~37.39 — 184.38] B
|Upcar| = 188.13 B Z(Upcy) =-101.46
Ucant = Ucnt = Ungt = —34.53 + 102.98) — (106.45 — 21.58j) = —140.99 + 124.57] B
|Ucan| =188.13 B Z(Ucan) = 138.54

ia1(t) = V2:|Ta| -sin(314-t + arg(Iy;)) = 15.97+/2-sin(314-t - 0.83)

ig1(t) = \2:|Tgy| -sin(314-t + arg(Iy;)) = 15.97+/2-sin(314-t - 2.92)

ici(t) = \2:|Tci| sin(314-t + arg(Ic;)) = 15.97+[2-sin(314-t + 1.27)

Upg(t) = 2+ |Upy| -sin(314-t + arg(Uy ) = 108.62+/2-sin(314-t - 0.2)
upgi(t) = 2+ |Upyy|-sin(314-t + arg(Upy)) = 108.62+/2-sin(314-t — 2.29)
e (t) = 2+ |Ugy| -sin(314-t + arg(Ugy)) = 108.62+/2-sin(314-t + 1.89)
a1 () = 2+ |Usp| -sin(314-t + arg(Unp,)) = 188.13+/2:sin(314-t + 0.32)
upcai(t) = V2:| Uyl sin(314-t + arg(Upcy)) = 188.13+/2:sin(314-t — 1.77)
ucani(®) = 2+ |Ucan|-sin(314-t + arg(Ucay)) = 188.13+/2:sin(314-t + 2.42)

o=l ve Il ve Il v Il ve Il v R T

TIETLH TapMOHHKaA COOTBETCTBYCT HATPSHKCHUIO HyJ'IeBOfI IO CJIEIOBATENBHO CTH. TaK KaK B CXeMe MMEETCs TOJILKO OITHA
TOYKa CBS3Y C 3eMJIEH TO TOKH HyJ'ICBOﬁ TIOCIIEA0BATEIIBHOCTH NNPOTEKAT'b HS 6y,[lyT

ITsTast rapMOHKKa COOTBETCTBYET OOPATHOH MOCIIEIOBATEIBHOCTH

bs 0 Ze 4 Zs

_@_&W\.-—-N\f\__

Zs, = Re(Zy,) + 5§ Im(Z,,) = 1.8 + 12.5]  Om
Zows = SZoe+ Zsy = 5 + 1.8+ 1257 = 1.8+ 17.5)  Om

Exs 24.73 - 8.03j
Ips = = ) _ 031144 A |Tas| =148 A £(1ps) = -102.13

Zows 1.8+ 17.5]

Igs = Iysa = 141 + 0.45] A |Tps| = 1.48 A £(1gs) = 17.87
Ies = Iysa” = —1.1 + 0.99] A |1cs| = 1.48 A £(1s) = 137.87

Ups = IasZsy = (18 + 12.5))(-0.31 - 1.44)) = 17.5-648) B |Uy,| =18.66 B £(Uy,s) = 2032



Upss = Ips-Zsy = (1.8 + 12.5)-(1.41 + 0.45)) =—3.14 + 184] B
|Upns| =18.66 B £(Ug,s) =99.68

Ucss = les-Zsy = (1.8 + 12.5)-(~1.1 + 0.99)) = —14.36 - 11.92j B
|Ucus| =18.66 B £(Uc,s) =-140.32

Unps = Ins:5Zy = (=0.31 — 1.44)-5-j = 7.22 — 1.55j B

|Unis| =739 B £(Uass) =-12.13

Upys = Igs-5Zy = (141 + 0.45))-5-j = —2.27 + 7.03] B

|Upis| =739 B £(Up,s) = 107.87

Ucrs = Ies:5Zy = (=1.1 + 0.99))-5-j = —4.96 — 5.48] B

|Ucis| =739 B £(Ugys) =-132.13

Upas = Uags — Upgs = 17.5 — 6.48] — (=3.14 + 18.4j) = 20.64 — 24.88]
|Unpas| =32.33 B Z(Uppys) =—50.32

Upcas = Upgs — Ucgs = —3.14 + 18.4) — (=14.36 — 11.92j) = 11.23 + 30.32j
|Upcas| = 3233 B Z(Upcys) = 69.68

Ucans = Ucas — Unns = —14.36 = 11.92j — (17.5 — 6.48]) = —31.87 — 5.43]

|Ucans| =32.33 B Z(Ucass) =-170.32

ias(t) = \[2:|Ins| sin(1570-t + arg(Iys)) = 1.48- 2-sin(1.57 X 10°-t 1.78) A
is(t) = \[2-|Ips|-sin(1570-t + arg(Ips)) = 1.48- 2-sin(1.57 X 10°-t + 0.31) A
ics(t) = \[2+|Ics| sin(1570-t + arg(lcs)) = 1.48- 2-sin(1.57 X 10°-t + 2.41) A

Uazs() = V2-[Ungs| -sin(1570-t + arg(Unys)) = 18.66: 3.sinl 157 x 104 - 0.35)
upys(t) = V2 |Upys| -sin(1570-t + arg(Up,s)) = 18.66: 2-sin(1.57 < 10°-t + 1.74)
ucs(t) = V2 |Ugys| -sin(1570-t + arg(Ucys)) = 18.66- 2-sin(1.57 % 107t —2.45)
UaBss() = V2 |Unpys| -sin(1570-t + arg(Uppys)) = 32.33- 2-sin(1.57 X 1071 —0.88)
upcas(t) = 2+ |Upcys| -sin(1570-t + arg(Upcys)) = 32.33-\/§-sin(1.57 < 10°-t + 1.22)

ucars(t) = V2 |Ucags| -sin(1570t + arg(Ucays)) = 32.33- 2-sin(1.57 X 1071 —2.97)



MrHoBeHHbIe 3HaYeHYS TOKOB U HAIPSDKEHHI IBUTraTeris

1.48-\/§~sin(1.57 X 10°-t - 1.78) +15.97+[2-sin(314-t — 0.83) A

iaA(t) = ip1(t) + igs(D)

1.48-\/§~sin(1.57 X 107t + 0.31) + 15.97+/2-sin(314-t — 2.92) A

ig(t) = igy(t) + igs(t)

ic(t) = icy(t) + ics(t) = 1.48-\/§~sin(1.57 < 10°-t + 2.41) +15.97+/2-sin(314-t + 1.27) A

Uar() = U (t) + upgs(t) 18.66-\/§-sin(1.57 X 107t - 0.35) + 108.62+/2-sin(314-t — 0.2)

Upa(t) = upy (1) + upys(t) = 108.62/2-sin(314-t — 2.29) + 18.66-\/§-sin(1.57 X 10°-t + 1.74)
uea(t) = g (t) + ucgs(t) = 18.66-\/§-sin(1.57 X 10°¢ - 2.45) + 108.62+/2-sin(314-t + 1.89)
Uapa(D) = Uapa (D) + Upges(t) = 188.13+/2:sin(314-t + 0.32) + 32.33~\/§-sin(1.57 X 10°-t - 0.88)
Upea(t) = Upen(t) + upegs(t) = 32.33-\/E~sin(1.57 X 10°t + 1.22) + 188.13+/2-sin(314-t — 1.77)

Ucar(t) = ucan (D) + ucars(t) = 32.33~\/§-sin(1.57 X 10t - 2.97) + 188.13+/2-sin(314-t + 2.42)

B

B

B

o



3.2. CoctaBuTh OalaHC aKTUBHON MOIIHOCTH T€HEpaTopa 1 JIBUTATEIs.

AKTHBHAsI MOIITHOCTD TCHEpaTOPa

Satr = Par(Ear = Uant) = (1079 + 11.77))-[130 — (23.55 + 21.58))] = 1.4x 10° + 1.02j x 10°
Sgir = *B1-(Es1 — Upri

(4.8 — 15.23])-[=65 + 112.58] — (<30.47 + 9.6))] = 1.4x 10° + 1.02] x 10°

Scir = *er+(Ect = Uep
Sase = *as(Eas — Ungs) = (<031 + 1.44))-[24.73 — 8.03] — (7.22 — 1.55))] = 3.93 + 27.3]

Sps; = I*ps(Eps — Upys 1.41 — 0.45))-[-5.41 + 25.43j — (=2.27 + 7.03j)] = 3.93 + 27.3]

)
)
)
)
) = (
Scsr = I*CS-(EC5 - UCrS) = (-1.1 = 0.99))-[-19.32 — 17.4j — (—4.96 — 5.48j)] =3.93 + 27.3j
P, = Re(Say;) + Re(Spy,) + Re(Scir) + Re(Sas;) + Re(Sps;) + Re(Scs,) = 4.22 10°
AKTUBHAs1 MOLLHOCTb JBUIaTeIIs

Saig = I*a1-Uaq = (106.45 — 21.58)-(10.79 + 11.77j) = 1.4 x 103 + 1.025 x 103

Spix = I*p1-Ugy = (=71.92 — 81.4j)-(~15.59 + 3.46j) = 1.4 x 103 + 1.025 x 103

Scix = Fer-Uem = (-34.53 + 102.98j)-(4.8 — 15.23j) = 1.4 x 103 + 1.025 x 103

Sasy = I*as5-Upps = (17.5 - 6.48))-(-0.31 + 1.44j) = 3.93 + 27.3j

Spsy = I*ps-Ugys = (=3.14 + 18.4j)-(1.41 — 0.45j) = 3.93 + 27.3j

Scsy = *es-Ucys = (=14.36 — 11.92))-(=1.1 = 0.99j) = 3.93 + 27.3]

P, = Re(Sar,) + Re(Sp1y) + Re(Sciy) + Re(Sasy) + Re(Spsy) + Re(Scsy) = 422 x 10°

— (<15.59 + 3.46])-[=65 — 112.58] — (6.92 — 31.18})] = 1.4x 10° + 1.02] x 10°

BA

BA

BA

BA

BA

BA

Bt

BA

BA

BA

BA

BA

BA

Bt



