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[lepBas koMmyTanus
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HauabHble ycioBus
Uco = Uco = 3.333 B
i30 = O A
Uco 3.333
110 = = — = 0667 A
Iy
E-uco 10-3.333
i20 = = = 0667 A
In 10
i40 = i20 - ilO - i30 = 0667 - 0667 - O = O A
U o = Uco — i30-r3 = 3333 -0-15=3.333 A
YeT aHOBUBLIMICS PEXUM
E I3 10 15
ily = : = . = 0.545 A
I13 r +n 5-15 5+ 15
T + 10 +
I + I3 5415
E Iy 10 5
i3y = . = . =0.182 A
I13 r +n 5-15 5+ 15
T + 10 +
I + I3 5415

CBO6OHHI>IG COCTABJIAIOMIMEC TOKA KATYIIKA U MCKOMOIO TOKa B MOMEHT KOMMYTa U1

i1 = 119 — i1y = 0.667 — 0.545 = 0.121 A

I3 = 130~ I3y = 0 — 0.182 = —0.182 A



IIpou3BonHbIE TOKOB U HAIl PSDKEHUN B MOMEHT KOMMYTallU1

Uro 3.333 A

130 == = — = 16667 -

L 0.2 c

, 130 0 0 B

uCO = —_— = —= _

C 10—4 c

uco 0 A
ljg=—=—= 0

rl 5 C

XapaKkTepHCTHIECKOEC ypaBHEHHUE

r-n

r; + 1‘2.(1‘3 " pL)

1
Z(p) = — =0
(p) o C -

+ 13+ pL
r1+r2

VYnpocTuM ypaBHEHUE U OIYYUM €10 KOPHU
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1 r; + 1‘2.(1‘3 " pL)

— + =0
pC

+r13+ pL
r1+r2

1 e ) e )
—_— +r3+pL|+ ~(r3 + p~L) =0
pClr+n, I +1,

;1 + (rl + r2)~r3 + p~L~(r1 + rz) + r1~r2~(p~C~r3 + p~C~p~L) =0
p2~C~L~r1~r2 + p~L~(r1 + rz) +pCryrpn+ 10+ 1713+ 113=0
3

a=CLr1 =10 402:510=1x 10"

b = L(r + ) + Corzrpry = 0.2:(5 + 10) + 10 415.5.10 = 3.075

¢ =11 +rpr3+1yr3 =510+ 5154+ 10-15 =275
D = b2 — dac = 3.075° — 4.1 x 10 275 = 8.356

b +\D  -3.075 +/8.356 -1

Py = - - 92195 c
2a 20% 10 °
b-D  -3.075-/8356 _
p2 = 5 \/_ = = -2.983 x 103 c !
a

20% 10 °



CBo0OOmIHAs COCTABIIIONIAs] HCKOMOT'O TOKa

. prt Pyt
11 = A11~e + A12~e

PaccunTtaem k03¢ punreHTs
o= Aj + Ap

pot

M

e

. prt
'I=prAire  +prApe

'lo=prAi+prAp
Ay =i — Az

o= pl'(ilco - Alz) +p2Ap

10 = Prijeo 0 — —92.195-0.121 -
Apy = < _ 3866x 10 °
P2~ Py 2983 x 10° — ~92.195
Apy = ite0 — Ay = 0.121 — -3.866 x 10 ° = 0.125 A
py-t Pyt —92. . —
D = Appe 4 Ape 2 = 01256 219N L 3866x 107 Ce

BripaxeHnue Toka

3
. . . —-92.195-t -3 —2.983x10"-t
i11(0) = i1e() + iy = 0.125-¢ 921951 _ 3 866x 107 e 2983

AHanOrnIHBIM 00pa30M AT TOKa KaTyIIKI

30 = Prrize0  16.667 — —92.195-—0.182 -
Ay = = = =3324x 10

P2~ P 2983 x 10° — —92.195

5

Ay = 0 — Ay = —0.182 = 3.324% 107 ° = ~0.182 A

. py-t pyt —5 —2.983x10°-t
13C(t) = A21~e +A22'e = 3324 x 10 ‘€ 983x

5" 2.983x10°-1 ~92.195-1

i31(0) = i3e(t) + i3y = 3.324x 10 ~-0.182-¢

+ —0.182-

3 —2.983x10°-t

+ 0.545

—92.195-t

(&

+ 0.182



INoBTOpHM pacyeT onepaTopHbM METOLOM
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Hckomblii TOK B onepaTopHoit popme

E 1
: ) g (r3 + p~L)~p.—C
1(p) = . 1 1
e (rs + p~L)~p—C ry(ry + pL) + ne +(ry+ p'L)'p_C
I, +
r1~(r3 + p~L) + r1~;—c + (r3 + p.L).p.LC
Uco
+ T (1‘3 + p~L)~I‘2
1 .
1 r1~(r3 + p~L)~r2 r1~(r3 + p~L) + 11 + (r3 + p~L)~r2

p~_C ! r1~(r3 + p~L) + 1110 + (r3 + p~L)~r2

§~(r3 + p~L)~.LC

Li(p) = . +
rfr ~(r + p~L) + 1r1~L + (r3 + p~L)~LJ + r1~(r3 + p~L)~L
2| T1r\13 p-C p-C pC

@~(r3 + p~L)~r2
1+ " P
p-_C.[rl.(% + p~L) + 115 + (r3 + p~L)~r21 + r1~(r3 + p~L)~r2
E~(1r3 + p~L)

L(p) = . +a

r1~(r3 + p~L)~r2~p~C + 11y + r2~(r3 + p~L) + r1~(r3 + p~L)
@.(13 + pL)pCr2
1+ P

r1~(r3 + p~L) + 1115 + (r3 + p~L)~r2 + p~C~r1~(r3 + p~L)~r2



®) p2~L~C~r2~uCO + p-Cucg 31, + pLE + 13-E p2~a1 +pby+ ¢
Li(p) = =

p~|:p L-Crpry + p-Coryrperg + p~L~(r2 + rl) + 11 + 131 + r3~r1] p~(p2~a +pb+ c)

[poussenem obparHoe npeodpazoBaHUe

a=LCr1,=0210 Y510=1x10°

b=Crryry+ L +1) = 10 51015 + 0.2-(10 + 5) = 3.075

¢ =T1yr +1310 +r3r = 10-5 + 1510 + 15-5 = 275

D = b%— dac = 3.075° — 4-1x 10”275 = 8.356
b+yD  -3.075+/8356 _
p = VD _ ~ 92.195 A
2a 20% 10 °
b-yD  -3.075-/8356 _
Py = \/_ = = —2.983 x 103 c !
2a 20% 10 °

a; = LCryugy = 02-10 103333 = 6.667x 10

b; = Cugpryt, + LE = 10 43333.15:10 + 0.2:10 = 2.05
¢, =1E = 1510 = 150
2 —4 2
a;p; +bypr+c 6.667 x 10 -(=92.195)" + 2.05--92.195 + 150

A = _ — 0.125
3apl 4 2bpr ¢ 31x 10 °-(=92.195)% + 2.3.075--92.195 + 275

2
2 _
arps +brpa+ o 6667x 107 (2083 % 107) +2.05.-2.983 x 10 + 150 _
Ay = - ~ ~3.866 x 10

3’a~p22 +2:bpy+c

3

2
305 107 32,983 % 103) +2:3.075-2.983 x 10° + 275

o1 150
Ay=— = 2 _0545 A

¢ 275

pr-t pa-t - 92.195. -3 -2. 3.
O = Ayt A+ Ayet = 0025 2L 3866 % 107 20 2000 0545
Pesynbrarsl coBnamm
Bpewms BTOpOil KOMMyT anuu
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HauanbHble yc0BUs 115 HOBOM CXEMBbI

i3 = i3(tia) = 0.115 A

. E N 5 10 10

i = ~ i3 = - 0.115. =0.59
r1+r2 r1+r2 5+ 10 5+ 10

YeT aHOBUBLIMICS PEXKUM

o E 510 15 osus
Iy r-13 r1+r3 5-15 5+ 15 .
10 +
e 5415
r +r3
E I 10 5
isy = : - : - 0.182
r-13 r1+r3 5-15 5+ 15
10 +
e 5415
r +r3

XapaKkTepHCTHIECKOC ypaBHEHHUE

r-n
Z(p) =pL+ 15+ =0
rl + r2
RY) 5.10
3+ 15+
3 i+ 5+10_91667
P L 0.2 '

BrIpaxeHue HCKOMOIO TOKa

() = (ilo - ily)~ep.(t_tk2) +ipy - 91.667-t

BrIpaxeHue Toka KaTyllKu

p(t-teo) - 91.667-t

ia(t) = (i30 - i3y)-e +1ijy = 0.545 - 0.181-¢

0.121-e + 0.545

A
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Hckomblii TOK B onepaTopHoit popme

E
p pL+ I3 i30'L 1)
Li(p) = : - :
r1~(p~L+ r3) rp+pLl+r; L I+
H+ —— pL+13+
r+pl+r r+rn
E(pL +r )
Li(p) P : ke
1p) = -
r2~(r1 +p-L+ r3) + r1~(p~L+ r3) (p~L+ r3)~(r1 + r2) + 111,
pL(E - i30'r2) + r3'E
Li(p) =
p~|:p~L~(r2 + rl) + 130 + 1371y + r1~r2]
30 + 131y + 111 1510 + 155 + 5-10 -
p=- = — = -91.667 c !

L(ry +17) 0210+ 5)

[poussenem obparHoe npeodpa3zoBaHue

A p-L(E — i50n,) + r3E ~ ~91.667:02-(10 = 0.115:10) + 1510 _ /.
L pL(nan) tpn b 2-91.667-02:(10 + 5) + 1510+ 155 + 510
r3-E 15-10
A2 = = = 0545 A

I31) + I3-1) + I 1 15-10 + 15:5 + 5-10

‘(t_tkz) —-91.667-t

p
ilZ(t) = Al-e + A2 = 0.121-e + 0.545 A

Pesynbrarsl coBnamm



Bpewms tperbeit koumyT anuu
I S
Ip| |-91.667]

] E(l)

i3 0.011 c
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HavabHble ycioBus

i30 = in(tia + ti3) = 0.521 A

J(®) = Iysin(wt+ @) = 0.4~sin(30~deg +1x 103.t) A

T =1Iy¢ ® =0346 + 0.2] A

jo = Im(J) = 0.2 A

U S E 10 10 10

110 = Jo- — 130’ + =02 - 0.521- + =0.453 A
n+n n+n rn+n 5410 5410 5+10

VckoMblii TOK B yCTaHOBHUBILIEMCS PEXKUME

: E 3 10 15
llyl = . = . = 0.545 A
I3:1] I3 + 1] 15-5 15+5
I + 10
r+ 1 15+5
(r3 +j'(.A)'L)'I‘2 (r3 +j'(.A)'L)'I‘2
Ly =T - - =1 - - =0.228 + 0.137j
r1~(r3 +J~w~L) + 111 + (r3 + J~w~L)~r2 r1~(r3 +J~w~L) + 115 + (r3 +J~w~L)~r2

i1y00 = Im(I;y) = 0.137 A
ijy(t) = |Ily2| ~s1n(w~t + arg(llyz)) = 0.266-sin{1 x 10"-t + 0.54 A

iy(0) = iny1 + inya(t) = 0.266-sin(1 x 103t + 0.54) + 0,545 A



Tok KaTyIlIKy B yCT aHOB MBI EMCS PEXKUME

E n 10 5

i3yl = . = . = 0182 A
I3:1] I3 + 17 15-5 15+5
I + 10 +
2
r+ 1 15+5
ISRy} ryr -3 . )
Ly, = . . = I - - —3.83x 10 ~ - 5.422jx 10
r1~(r3 +J~w~L) + 1110 + (r3 + J~w~L)~r2 r1~(r3 +J~w~L) + 115 + (r3 +J~w~L)~r2
i3400 = Im(T3) = —5.422 % 10° 3 A
i3g2() = |Laya sin(w-t + arg(Ip)) = 6.639 10" sinl1 x 10%¢ - 0.956) A
i3y(t) = i3y + izy(t) = 6.639 10~ 3sin1 x 10%t - 0.956) + 0.182 A

XapaKkTepHCTHIECKOC ypaBHEHHUE

r-n
Z(p)=pL+13+ =0
I +n
I 5.10
3+ 15+
rn+n 5+ 10 91.667 -1
[ = — = -9I. C
P L 0.2

CBO6OHHI>Ie COCTABJIAIOMIMEC TOKA KATYIIKA U MUCKOMOIO TOKa B MOMEHT KOMMYTa U1
ilCO = ilO - ilyl - ily20 = 0453 - 0545 - 0137 = —023 A
i3CO = i30 - i3yl - i3y20 = 0521 - 0182 - —5422 X 10_ 3 = 0344 A

BrIpaxeHue HCKOMOIO TOKa

. . -t - 91.667-t
i(t) = 1100~ep = —-0.23-¢ 91.667 A

i13(0) = ig(0) + igy(H) = —0.23¢ T O.266-sin(1 < 10°-t + 0.54) +0.545 A



INoBTOpMM pacyeT cBOOOTHOM COCTABIAIOMIEH ONEPATOPHBIM METOIOM

o] n I

|1E(D) Y Dl- r2 []

i3[0|_

CB0oOOIHAs COCTABIIIONIAS HICKOMOTO TOKa B OIlepaTop HOil (hopme

. i3,0-L I i300-Lir
le =~ : =7
ISR ) r + %) I31 + I3-1p + p-L~(r1 + rz) + ry-1rp

r3 +p-L+
r1+r2

Brrmomanm obparHoe npeodpa3oBaHue CBOOOJHON COCT ARIAIOIIECH

_ Bn+nh+rnh 15541510+ 510 oLeer C_l
p L-(I‘l + rz) 0.2-(5 + 10) .
3oL 0.344-0.2-10
= 300772 3 o .
L.(rl + rz) 0.2-(5 + 10)
i1e(t) = A-ep.t = —0.23-e_91'667’t N

Pesynbrarsl coBnamm

INocTponM rpad K HCKOMOTO TOKa

i) = lijp ift<0
it if 0<t< b,
it = ) if o S <ty + b3

it = (to + tig)] i o+ g <t






