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Teopuja enekTpuYHUX KOJIa

n
ug
£ ueR1R2LC b
in[i}= $Version
oui)= 7.0 for Microsoft Windows (32-bit) (February 18, 200%)
In2)= resenje =
DSolve[{il[t] +1i2[t] =0, -i2[t] +13[t] +i4[t] =0,
-i3[t] - i4[t] #i5[t] =0, -ul[t] +u2[t] +u3[t] +uS[t] =0,
1
—u3[t] +ud[t] =0, ul[t] =12, u2 ' [£] = — xi2[t], u3[t] =20 xi3[t],
1
i47[t] = *ud[t], uS[t] ==10*i5[t]},
1000
{il[t], i2[t], i3[t], i4[t], i5[t], ul[t], u2[t], u3[t], ud[t],
uS[t]}, t] // Flatten:

r3)= (u3[t] /. resenje // Expand) /. {(x_7?NumberQ) «1 :> N[x] 7} // Simplify //
TraditionalForm

Outf3}/TraditionalForm=

VTt VTt
e’”mu[(o.roomcz—15.1125cl)siu[ o ]+ (~8.11371 ¢ - 0.519208 cz)cos[ o ]]

<

150% ~

Munka [TorpeOuh
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- [BX] =5
g
fanogascoccs . L . R reneter =1
coaanoga . S . . _.parameter R=1k. _
iR1 c3 .parameter C=1u
Ampermetari ﬂ
ulaz /- ‘I\ n1 R,! < r\R,g\ izlaz
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e ® T T pemetar2
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ieegheroce: : R S ), iR2
rPULSE(IM 01p 1p 20u) l) 0
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PenraBame y BDEMEHCKOM JIOMEHY

JennaunHe ctama u
jeqHadYrMHa O/13MBa

(Transient Analysis)
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Je1HauuHe crtamka

* Jeonauune cmama Cy jeIHa4YNHE KOJa MO
CTpyjama KaJIeMOBa M HallOHMMa KOHAEH3aTopa, U
noOyjaama, HalmMCaHe y JIOTOBOPEHOM OOJIMKY
(Kowiujesa nopmanna gpopma)

e Ca eBe CTpaHE J€JHAKOCTH J€ MPBH U3BO/
CTpYyj€ KaJIeMa WA HallOHa KOHAEH3aTopa

e (Ca ecHe CTpaHE J€JHAKOCTH CYy ajJred0apckKu
YJIaHOBH CTpYja KaJIeMOBa, HallOHA KOHJIEH3aTopa
1 mo0yaa (CTpyja U HallOHa U3BOPA)

State equations
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JerHaunHa oa3uBa

* (O03ue6 je HAIIOH UJIH CTPYja y KOy HACTao
yCIIEJl CHEPruje JUHAMMYKHUX €JICMEHATAa,

WA o0y i€, UM U jeITHOT U APYTOT

o Jeonauuna oo3uea je y ONiITEM CIIy4ajy
audepeHIrjadHa JeJHaYrHA 110 TPaXKECHOM
OJI3UBY, KOJy U3BOJUMO M3 J€AHAUYMHA KOJIa,
a KOJa J€ HallMCaHa y JOrTOBOPEHOM OOJIHKY
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IluTtama
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(6) KoHBOIYLIMOHM UHTErpajl: MOTUB,

M3BONEHE M ITPUMEHA.
ITormenaru npenaBame!

(5) KOHBOTYLIMOHUM MHTErpajgIoM ce (a) TOTNYH OJ3UB (KOMILUIETaH OJI3UB),
onxpehyje (0) 013UB Ha TMOYETHE YCIIOBE,

(B) IDILBI/IB Ha NoOyay (€KCUTau)y), I
(r) ycTasbeH O13uB ?

(5) Oackounu o3UB (MHAUIIMOHA

dynxumia) je £ () = coslt/'CL o(r) .
Kousnku je ogrorapajyhu UMIyacHU O3UB
(I'punoBa ¢yHkIMja)? U(¢) je jenuHUYHA
oAcKouyHa (pyHKIIH]a (XeBHUCa]o0Ba
dbyHKUHM]a) KOja ce oOenexana u ca h(z).

glt)=——=~ df(t) —\/I%sin(

t
JEJ h(t) + (1)
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3amartak (2)

3apaTak 2
. (5) Kommko '-ﬁi)'éc'efca uMa rpad Koma ca
ciIuKe?

AEEEER

(5) Ogpenutu jeIHAYHMHE CTakba Y MATPUUYHOM
obnuky ako je Ry =R, Ry =R, R; =R,
1
ﬁ :
(5) Y xoju o0nuK mpesase jenHauYnHe CTamba

aKo je TpancopmaTop CUMETpPHYAH ca
CaBpUIEHOM CIperomMm?

R;

L1=L,L2=2L,k=

||I

&~

)

||I
|
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JenrHaunHe cTama

1) UgLy, = L Rl + L, LDl + LizDiz
0=LR,i, +L,L,Di, + LL,Di,

R3
| _ oD 2
| U= R1, + LDy +L,D1, L, L,
0=R,i,+L,Di,+L,Di, ‘L Ly
1

}_: UgLy, = L,Ril, — R, Ll +(sz - L1L2)Di2

Di,

LR, R,L L,

_sz—Llel Liz_l—1|—22 Liz_l—il—z ’

I, + I, + u

. R. R. 1
Db:fh_fb_fug
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JenrHaunHe cTama

2) u,L, = L,Ri, +L,L,DI, + L,L,,Di,
0=L,R,1, + LizDi + L, 1,0,

R3
1) 2)
u, =R, +L Dl +L,DI, L, L,
0=R,i,+L,Di,+L,Di, ‘L Ly
1

}_3 UgL, = LRl =Ry L1, _(Liz -LL, )Dil

Di, =

LR . RL, . L,
2 L, = Ug
L1 L1|— L12_|—1|—2 L12_|—1L2
Dh:—gB|+R|+gu

L L L ”
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JeHaUMHe cTamkba y MaTPUIHOM OOJIMKY

. 2R. R. 2
D1, =—T|1+I|2+Eug

R R
Di =l R R 3 + 1 u,
| "2 ] - — — [L"2 ] _

L L L
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JeqHaumHe ctTamba L =L,=L,=L I

JINHEAPHU UHAYKTHBHHU TPpaHcopmaTop
CUMETPUYAH Ca CABPILIEHOM CIIPErom

u, =R, + L, DI +L,,Di,
0=R,I,+L,Di, +L,Di,

u, =Ri,+LDi, + LD,
0=Ri, +LDi, +LDi,
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3anmarak (1)

EIII?I?H?ITIaIIKI!IIIIIIIE 3anaTaK 1
EJIeKTpUYHO KOJIO ca CIIMKEe UMa MTO3HATE (5) OnpenuTy jenHAuNHY O/3MBa 3a HATIOH U
BPEJHOCTH eleMeHara: Ry =R, =R, [, =L. €JIEKTPUYHOT KoJIa ca ciuke. BpenHnoctu
Tpauchopmarop je CHMETpHUYAH Ca CaBPIICHOM eJleMeHaTa ¥ mapaMeTpu rnodyze cy rmo3HaTH,
: 7t ) 1
ciperom. [obyna je u, () =Ue ™ h(?), uy (1) =Up, sm(E t)h(?).
R :
a= E . Hema cakymubeHne enepruje.

(5) Onpenutu cTpyjy U3BOpA, i, U HALPTATH
rpadHK CTpyje U3BOpA.

(5) Kako riace jegHadunHe crama Koma?
Hanucatu ux y MaTpu4HoM OOJIHKY.

R, R, . C m: 1

(D n8EL ks " 13 8g

(5) Onpenutu cTpyjy KpatkocnojHuka KS.
(5) Onpenutu pen Koia.
(5) Haupraru rpad xouna.
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OnpenuTu CTpy]y KpaTtkocmojHuka KS

u, =Ry, +L,Di +L,Di,
0=R,I,+L,Di, +L,Di,

KS
u, = Ri, + LDi, + LDi, U
_ _ o L= +—
O0=Ri, + LD, +LDi, | R
. u . u :
L=L ug=R(|2+jo+LD |2+F§j+LD|2

JIMHEAPHU MHAYKTUBHHU TpaHcdhopMaTop
CHUMETPHYAH €A CABPIIEHOM CIIPeroM

Ca . L
LM =R+ 2LDi, +E Du, +Uy”

u, (t) =U e ™ h(t)
: R . 1
DI, +—1,=———Du
a= 2L 2R °
2L
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JerHaunHa oa3uBa

. R. 1 =

_R. U, . By
Dlz—l—ilzz—ﬁ(—ae ‘h(t)+e *Dh(t))

_R. U, . B
Di, + -1, :—ﬁ(—ae "n(t)+e *5(t))
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CpehuBame jeqHaYMHE 0/13MBA

: R . 1 : R :
Di,+—i=——Du.| u.(t)=Ue ®h(t) :a=—:
2 2|_ 2 2R g g() () 2|_

: o R
Di, i —U[—Reﬂ h(t)+ é"%LtS(t)J

2L °  2R| 2L ;"1
. R. U -X U
Di. +—i. =—e 2L h(t)=—
p+ iy = e (t) 2RéS(t)

i,(t)=z(t)h(t)+ H,3(t)+ H,D3(t)

.
..........................................................................................................................
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Ona3uB Ha OOy Ay

-----
“

:‘--.“ :‘".“ ’.‘-- -... _i :"u“ :‘".“
(t)h(t)+ 2(0Js t)+ H D6( o HD%8(t e (20t H, 88t H,D3(L] = e in(t]- 2o

Dz(t) +2— Z(t) = i

4L

'
z(0")+H, R__Y
'2L 2R
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On3uB Ha TTOOY Iy

i,(t)=z(t)h(t)+ H(t)+ H,D3(t)

R R U U
H,=0/" H +—H,=0=>H,=0"|z(0")+H,—=—-——=2(0") =——
TR : ) +H == 2(0)=—
R U -
Dz(t)+ —z(t) = —e 2L Z\t)=z (t)+z_(t
O+ 2=, (t)=2,(t)+2,(t)
—ﬂt —it R —it _it _i
z,(t)=K;te *- =K e % —Kltie b+ —Kte bt =—e %
R R U U R
“Kt—t— K t=— = K, =— _ " et
TR TR TEA T Zpll) =2 e
- - g —
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ap Muuka Ilorpeouh, Banpeanu npodecop, Teopuja enekmpuunux

Ctpyja kpaTkocnojHuka KS

i,(t)=z(t)h(t)+ H,5(t)+ H,Da(t)

H, 0

—it —it U

_ 2L 4~ tp 2L 0" )=——
2(t)=K,e +ote 2(07) =2

R R
z( +)=—i=K2e 2L +U O"e 2t :>K2=—i
2R 2R
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3agaTtak (8)

3apatak 1

Bpe,[[HOCTI/I CJICMCHAaTa CIICKTpUYHOI' KOJIa Ca
CIIMKC CY IIO3HATC.

RlzR,RzzR,
R3=R, R4=2R,
C1=C2=C,

Iy (1) =08(1).

(5) OnpenuTy jeqHAYMHE CTaba Y MAaTPUYHOM
00JIMKY ¥ peJ KoJia.

(5) Oapenutu HamoH u 3a £ > 1.

(5) Haupraru rpadux Harona # y GyHKUuju
BpeMeHa 3a > {.

JenHauuHe cTawmba y MaTPUYHOM OOJIUKY CY

Hanon u 3a 1> ¢ je

I'paduk HanoHa u je
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JenHadnHe crama

1)1, +C,Du; + - + R,

(3) - VlF;VS +C,Dug, =0

2
vV, =V
V, V,—V 4~ 's
4 2 V4 _
(4)2-- =0 o mm
R, R, e V=V
L

ot u-. =——u U~, +—1
i % RC @ RC ¢? C°¢
/SOOI 5~ AN 5., -
v u
= W =0=—i, +CDu, - I;l_ EZ—O
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Je1HauuHe crtamka

3uCl
=

Uc, + Vo
Vi—Vs "
+C,Du, =0=-u. + v; +RCDu; =0

(3) -
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JeqHauYMHE cTamkba y MAaTPUIHOM OOJIMKY

R, C,
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JenHaduHa oa31Ba
R, G,
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J ez[HaqHHa oz[rmBa

D(RCDu, U, —Ri, )= —R—ZCu s —R—lc(RCDu . —Ri,)
RCD’uc, —Pd;, —RDi; = ch: D + R1C ot % |g
Dzucl + (R](-:)Z Us = é Di, + - S e U=V, = 3Uc,
e N e T

...........................................................................................................................
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CpeI)HBaH,e Jez[HaqHHe OI[BI/IBa

290+ (e alt) = =D3(t)+— 511

(t)=2(t)-h(t)+ H5(t)

D%g(t)= Dzz(t)h(t)+ Dz( +)8(t)+ z(o+)D5(t)+ H,D%8(t)

----------
;;;;;

(Rc:)2 .......
D?z(t) + (Ré)z z(t)=0
D2(0%) + H, (R1C)2 — | - [D2(0) =
z(O*):g

H,=0
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O13uB: HAITOH U
g(t)=z(t)-h(t)+ H,3(t) |H,=0
1 i
D2z(t) + Z(t)=0lws A(s)=s" = =+ =+
O+ ey 2V (8)=s"~ RCF o %2~ Tpe I

Dz(0") =

C2

2(t) = Acos(ot )+ Bsin(ot)
3

Z( +):% Z( +)= ACOS(co-O+)+Bsin(@-o+):A:E A:%
DZ( +): — A(x)Sin(oo-t)-|— chos(@.t]t:m B R:cg:z B:%
.g(t) = z(t)-h(t)= %(cos(a)t)+ sin (ot ))- h(t)
3Q t _ t
u=Qg(t)= E[COS(R—CJ +sm(R—CD -h(t)
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3agarak (12)

AEEEE

' 3apaTtak 1

Bpennoctu eneMenara eJIeKTPUYHOT Koja
cy noszHare. [Ipekunay je 3aTBOpPEH U 0/131B
je ycTaibeH. Y TPEeHYTKY /, IIpeKuaad ce
oTBapa.

(5) Ogpenutu MpUPOIHE TOYETHE YCIOBE Y
TPEHYTKY /) .

(5) OapenuTu TpEHYTHY BPEIHOCT HaIloHa
KOHJIeH3aTopa, 3a f =/, ako je L = CR*.
(5) Konuka je cakyrmsbeHa (aKyMyIHcaHa)
eHepryja Kaiema kafa ¢t — +oo ?

Pasmarparu omuru cinyyaj £y # 0.
R L

3apaTak 2

Bpeanoctu eneMeHara eIeKTpUYHOT KOJa
cy mosuare. Ry =R, =2R, u, (1) =Uy h(7),
iy (1) = I, exp(=tR/L)h(¢), 1, =0.

(5) Onpenutu cTpyjy Kanema 3a t > f.

(5) Koju je pen kona?

(5) Konuku je HanoH oTnopHuKa R; kaaa
[ —>o0?

WD grz (O
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[ IpupogHU 1TOYETHHU YCIIOBHU

M
!
I
1
O
-
@)
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JemHaumHa on3nBa 3a HAIlOH
KOHJICH3aTOpAa

EtZtoi : :
T L L=CR? E = Ri+LDi+u,
> NW—00— n i = CDu,
_|_
E = == CUc E=RCDu, +LD(CDu, )+u,
— R 1 E
o DU, +—Dug +—U, = —
"L - LC° LC
1 1 E
DU, +——Du, +—— U, =
“ RC ° (RCy © (RCY

Ug ()= Ugp () + gy (t)
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------------ Orire penemne jeJHaYuHe 0A3UBa

t = o
. R L L=CR?
._;J\/\/\,_._/W o DZUC-l—iDUC-l—LZUC:i2
+ RC (RC) (RC)
_|_
E J— —_— C UC

Als)=s"+ 1S+ = =O:>31,2=—1i1\/ : -4 :
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7+ 1OMIITe penieme jeIHaYnHe O131Ba
.......... i .li R L L:CRZ 1 1 E
. D° ct—=DUc+—=U.=—=
1> W00 + | °"Rc °"(RCY ° (RC)
E +—_— = C Uc

Uc (t) = Ucy (t)"' Ucp (t)

Uy (t) =) (Acos(w(t —t, )+ Bsin(w(t —t, )))
1 E
(RCF  (RCY

Ug, (t)= K =const= 0+0+
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TpeHyTHA BpeHOCT HAMIOHA

1 KOHJeH3aTtopa
Ue (6) = Uy (6)+ Uy (t) = & * (Acos(oft —t, )+ Bsin(o(t —t, )+ E:
uc(t; )=uct;)=0 i (t;)=i (t;)=E/R DU t)= ic(tJ): iL(tJ): E

C C RC

0 (t)= Ee“(”‘))(— coslot )+ sinfolt =, ))j+ £ tat,




