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OHpeI[eJ'II/IM Ha4YaJIbHBIC YCJIOBHUA

[Ipyu MOCTOSSHHOM TOKE KaTyIlIKa WHAYKTUBHOCTH MPEJICTABSIET COOOM MTPOBOTHUK, a
KOHJIEHCATOP - Pa3phIB LiENN

uCo =0 B
iL0 = 0 A  Hy/IeBble HadaJbHBIC YCIIOBUS TaK KaK CXeMa OTKJIIOUEHA OT HCTOYHHKA TOKa

3aKOH KOMMYTallHU:
JI0 ¥ IO CJIe KOMMYT Al HAIPSHKEHUE Ha KOHJEHCATOPE U TOK B KaTy LLIKE OCTaTe€ThCs BETMUUHOU
IO CTOSIHHOU

uC00 = uC0 =20 B 1L00 =i1L0=0 A



Ki1ro4 pa3oMKHYT

i1 R1 R2 ik
—> ' T
L L

CocraBuM cucTEMY YpaBHEHUH JIjIsi MOMEHTA BPEMEHU KOMMYTaIluU
uC00 = 1L00-R2 + uLL0O0  uL00 = uC00 —i1L00-R2 =0

1C00 = J—1L00 =3

[Toayuum npou3BOAHEIE

) ulL00 1C00
diL = 3 =0 duC =

= 60000

OHpeI[eJ'II/IM NPUHYXKKACHHBIC COCTABJIAIOIINC
iLmp =J=3 A uCnp = iLup-R2=90 B

CocraBum XaAPaKTCPECTHUCCKOC YPAaBHCHUC BXOAHOI'O COIIPOTUBICHU A

1
Z(p)=——=+pL+R2=0
p-C

Onpenenum KOpHU

1 ~75.0 — 307.21j
— +p-L+R2 = .
p-C ~75.0 + 307.21j

MBI 0Iy4HIIN KOMILJIEKCHO-CONPSKEHHBIE KOPHU
pl = =75.0 - 307.21; p2 = —=75.0 +307.21; d =750 wecB = 307.21

OnpenenuM TOK KaTyIIKH

iL(t) = iLp + A-¢~ O Lsin(wes-t + bA)

%'L(t) = —6-A-e_6.t-sin(wc13-t +PA) + weB-A-e 6't-cos(wCB-t +PA) + diLp
t

[Tpu t=0
iL0O = iLnp + A-sin({A)
d

EiL(O) = —0-A-sin(PA) + wcB-A-cos(PA)
t



A-sin(PpA) = iL0 — iLop = -3

diL d diL d
A-cos(PA) = — + —A-sin(PA) = — + —--3 = -0.732
WCB  WCB WCB  WCB

[Tonenum cuHyC HA KOCHUHYC
A-sin(PA)  sin(PA)

= =t = =4.098
Acos(bA)  cos(pA) - BWA) =500
tan(YPA) = 4.098
atan(4.098) -3
PYA = ——— + 180 = 256.287 A=———=3.088
© sin(YPA-°)
[Moay4yrm 3aKOH M3MEHEHH S TOKA B KaTYIIIKE WHIYKTHBHOCTH
iL(t) = 3+3.088-¢ >Vsin(307.21-t + 256.287°) A
OnpenenuM HaIpsHKEHUE HA KOHJIEHCAaTropa
uC(t) = uCnp + B-e 6't-sin(wc3-t + PB) B
d -8t . -5t d
EuC(t) =—3-B-e ~ “sin(wce-t +YPB) + wce-B-e ~ -cos(wcs-t + PB) + EuCnp
t t
[Tpu t=0
uC0 = uCmp + B-sin({B)
iuC(O) = —0-B-sin({PB) + wcB-B-cos({PB)
dt uCmp = 90
B-sin({B) = uC0 — uCrnp = -90
duC d duC d
B-cos({B) = — + —B-sin(YB) = — + —--90 = 173.334
WCB  WCB WCB  WCB
[Tonenum cuHyC HA KOCHUHYC
B-si B i B
sin({B) _ sin(PB) an(B) = 0,519
B-cos({B)  cos({B) 173.334
tan({B) = —0.519
atan(—-0.519) -90
YB = =-27.429 B=———=195374
© sin(YB-°)

ITomy4ynMm 3aKOH U3MEHEHU S HAIIPSKEHNUE HA KOHJAEHCAaTope

uC(t) = 90 +195.374-¢ > lsin(307.21-t + -27.429°) B



Omnpenenum Tok 1C(t)
iC(t) = C-(iuC(t)j
dt

iC(H) = 3.001-cos(307.21-t + —27.429-°).¢~ >0t 4 _0.73265-5in(307.21 -t + —27.429-°).¢~ >t

il(t) =1J
OnpenenuM NOCTOSTHHYO BpEMEHU LIENHU

1
T=|Z|=0013 ¢
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[TocTpoum rpaduku
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OnepaTopHbIii METOAOM

HavaneHble ycnoBus

iL0=0 A uC0=0 B

Hapucyem oneparopHyo cxeMy 3aMeIeHUs

_iL R1 & R2 A
63 1§g_
N

OHpGI[eJ'H/IM BCC€ TOKHM MCTOAOM ABYX Yy3JIOB

p*L

uco
p -L-iL0
-+ +
p 1 R2+plL
p-C 60000.0-p + 9.0e6
Ux(p) = = 1 B 2
N p-(lS0.0-p +p+ 100000.0)
1 R2+pL
p-C

60000.0-p + 9.0e6
UC(p) = Ux(p) =

p-(150.0-p + p? + 100000.0)

] 3.0
(p) = = = =~
p P
uCo Ux(p)
— — UX
P 3.0-p +450.0
IC(p) = — = .
— 150.0-p + p~ + 100000.0
p-C
L-iL0 + Ux(p) 300000.0
L® ==L - 2
p p-(150.0-p+p +100000.0)



Cnemnaem nmpeoOpa3oBaHus C TOMOIIBIO TEOPUHU BHIYETOB

60000.0-p + 9.0e6
UC(p) =

p-(150.0-p + p + 100000.0)

OnpenenuM KOpHU 3HAMEHATeJIst
0
p-(lS0.0-p +pl+ 100000.0) = | -75.0 - 307.21j
~75.0 + 307.21j

pl = —75.0 — 307.21; p2 = —75.0 + 307.21; p0 = 0

OnpenenM Npou3BOJHYIO 3HAMEHATEIIS

j—[p-(lS0.0-p +p2 +100000.0) ] = 300.0-p + 3.0-p* + 100000.0
p

[Tonyuum
60000.0-p + 9.0e6

A(p) = 5
300.0-p + 3.0-p~ + 100000.0

Al = A(pl) = —44.998 + 86.666] Al = 97.652-¢ 11747 _ _44.998 + 86.666;
A2 = A(p2) = —44.998 — 86.666] A2 = 97.652-¢ 174 _ 44998 — 86.666
A0 = A(p0) = 90
[Honvuum

97.652-¢ 117439 97.652-¢ 17439 g9
UC(p) = — + — + —

p— (=750 —30721j)  p-(-75.0 + 307.21j)  p

AP AdT?P

X(p) = — + :
p-(a—-jb) p-a+jb
a-t
x(t) =2-A-e -cos(b-t— )
[IpeoOpa3zyeM ¢ momolisio mpeodpazosanus Jlammaca
uC(t) = 2:97.652-¢ 0l cos(307.21t — 117.439°) + 90
Ilepeiinem k cunycy
uC(t) = 2:97.652-¢ >V lsin(307.21t — 117.439° + 90°) + 90
—-75.0-t

uC(t) = 90 + 195.304-¢ $in(307.21 -t + —27.439°)



Cnemnaem nmpeoOpa3oBaHus C TOMOIIBIO TEOPUHU BHIYETOB
3.0-p +450.0

1C(p) = .
150.0-p + p~ + 100000.0

OnpenenuM KOpHU 3HAMEHATeJst
~75.0 — 307.21j)

~75.0 + 307.21j
pl = —75.0 — 307.21; p2 = —75.0 + 307.21;

150.0-p + p> + 100000.0 = (

OnpenenuM Npou3BOJHYIO 3HAMEHATEIS

d—(lS0.0-p p 100000.0) = 2.0-p + 150.0

dp
[Tomyuum

3.0-p + 450.0
A(p) =

2.0-p + 150.0
Al = A(pl) = 1.5 + 0.366] Al = 1.544-¢ 1371 2 151 0.366]
A2 = A(p2) = 1.5 — 0.366] A2 = 1.544.¢ 7T Z 150366
[Tomyuum

1.544.¢" 371 1.544.¢" 7 1371

IC(p) = — + -

p—(=75.0 - 307.21j)  p - (=75.0 + 307.21))

AP AdTYP

X(p) = — + :

p-(a—-jb) p-a+jb

a-t
x(t) =2-A-e -cos(b-t— )
[IpeoOpa3zyeM ¢ momolisio mpeodpazosanus Jlammaca
iC(H) = 2-1.544-¢ 0l cos(307.21 1 = 13.7199)
Ilepeiinem k cunycCy
iC(t) = 2-1.544-¢ > 0lsin(307.21 ¢ - 13.719° + 90°)
—75.0-t

1C(t) = 3.088-¢ -sin(307.21-t + 76.281°)



CpaBHUM pe3ynbTarbl

iC'(t) = 3.088-¢ "~ "sin(307.21-t + 76.281°)
iC"(1) = 3.001-cos(307.21-t + —27.429-%)-¢~ >0t 4 _0.73265-5in(307.21 -t + ~27.429.°).¢~ >0t

6
i@ 4
1C"(t

0

-2
0 0.02 0.04 0.06

PesynsraTel coBnanu
Cnemnaem npeoOpa3oBaHus C MOMOIIbIO TEOPUHU BHIYETOB

300000.0
IL(p) =

p-(150.0-p + p2 + 100000.0)
OHpeI[eJII/IM KOpHI/I 3HAMCHArTcCJIsA

0
p-(150.0-p + p2 + 100000.0) = | ~75.0 — 30721
75.0 + 307.21]

pl = —75.0 — 307.21; p2 = =75.0 +307.21j p0 = 0

OnpenenuM Npou3BOJHYIO 3HAMEHATEIIS

j—[p-(lS0.0-p +p2 +100000.0)| = 300.0-p +3.0-p% + 100000.0
p

[Tomyuum
300000.0

A(p) = 5
300.0-p + 3.0-p” + 100000.0



1.544.¢) 7 100281° _ 4 5 366;

1.544.¢ 160281 _ 51 0 366]

Al = A(pl) =-1.5-0366] Al
A2 = A(p2) = -15+0366] A2

A0 = A(p0) =3
[Tomyuum
1.544_6]'-—166.2810 1.544.6}166.2810 3
IL(p) = — + — + —
p—(=75.0 -307.21j) p—(=75.0 +307.21j) p
AP AdTYP
X(p) = — + :
p-(a—jb) p-a+jb
x(t) = 2-A-ea.t-cos(b-t "))
[IpeoOpa3zyem ¢ momolisio mpeodpazopanus Jlammaca
iL(t) = 2-1.544-¢ >V cos(307.21-t + 166.281°) + 3
Ilepeinem k cunycCy
iL(t) = 3 +2-1.544-¢ > 0sin(307.21-t + 166.281° + 90°)
—-75.0-t

iL(t) = 3 +3.088-¢ $in(307.21 -t + 256.281°)



