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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 ]]
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JeqHaunHe cTamka U jeJHaYMHaA OJ31Ba

KOHBOJIYIIMOHU MHTETPAJ
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3anmarak (1)

3apaTak 1
EJIeKTpUYHO KOJIO ca CIIMKEe UMa MTO3HATE
BpPEIHOCTH enemMeHara: Ry =R, =R, L, =L.
Tpancdopmarop je CUMETpHUYAH ca CaBpLICHOM
ciperom. [obyna je u,(#) = Ue “h(r),

R
a=—.

2L
(5) Onpenutu cTpyjy KpatkocnojHuka KS.
(5) Onpenutu pen Koia.
(5) Haupraru rpad xouna.

«(D

AEEEER

3agaTak 1 .

" (5) OnpenuTy jeqHAYHHY O3HBA 32 HAMIOH U
€JICKTPUYHOT KOJIa ca ciuke. BpenHnoctu
cJICMCHAaTa H r[apaMeTpH r[06y,t[e Cy ITO3HATH,

. 1
u (1) =Uy, sm(\/a H)Yh(?).

Hewma cakymbeHe eHeprije.

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

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

C m:1
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JeHaurHa 031Ba 3a CTPY]y U3BOpa

m:1 i,
<t u =mu

) ° . 1_ |2:O:>I1:O
U o=—, st
m
. : | e
;ug:uc+uL§ = U, =Uc.+LDI D == Dug='—MDuC+LD2i

u = LDi, = LDi

s =l = D2i+%i:%Dug
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OapehuBame UMIYJICHOT OJ3UBa

]| > c o+ o 1. 1
+ e + D1+—1=—Du
Uc o Je 9




ap Muaka

IMoTpeduh, pexosuu npodecop, Teopuja enexkmpuunux xona, Be:xxde, Yuusep3uter y beorpany — Enexrporexuuuku gaxyarer, 2020.

CpehuBame jeqHauYnHE 0131BA

u ) =3®)=i(t)=glt)  g(t)=2(t)-h(t)+H3(t)

‘e

. . .
3 .
'--l‘ Yaagusnt LTI s

D2(t)h(t) + D2(0" ot 20°Jo(t)+ H.D%8(t +%( 2(0) h(t)+ H5(0)l=

Dz(0"Y+H,— =0| =% Dz(0")=0
(0)+H, 7 IDz(07) =0]

3
.
------
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MITyJICHH OJI3UB 3a CTPY]y U3BOpa

g(t)=2(t)-h(t)+ H,5(t) |H,=0

1 1 i _
DZZ(t)+EZ(t)=0 A(§):§2+E=O:>§L2=J_r %C —+jm
2(t) = Acos(wt )+ Bsin(wt)
Z( +)=% z( +)=Acos(m-0+)+ Bsin(oa-0+)=A=% A:%
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KOHBOJIYIIMOHU UHTETPAI
o s o S—
§g(t)_ 2(t)-h(t)= —cos(ftj-h(t)g u, () =U,, sm(ﬁt) h(t)
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KOHBOHyuHOHH HHTerpaJI

9()=2(0)-h(t)- cos[}tj.h(t)g 0 ®=U, sm(ﬁt) h(t)

/
t 1 1
i(t):Lt"_([;(sm(\/%H\/%(t e ssinEr-—Lt- ))jdf
Ul [ 1 (1
|(t):Zr*‘_([(sm(\/atjﬂm(\/a (Zr—t)Ddr
(1 " u_JcL 1 t
i(t) Zsm(ﬁtj TO_ZL > COS(\/CT(ZT t)]0
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JerHauuHe crama

u :UC+UL§ - ug:uC+LDi:>Di:—%uc+0-i+%ug

§'i;';"c':'56;";'i'§ = i, =CDu. =i= Du, =0-ug +%i
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3anatak (7)

[IpupoaHU IOYETHU YCIIOBH CY
3aparak 1

Jluneapan unaykTuBan Tpanchopmarop je
CUMETPHYaH, Ca CaBpUICHOM CIIPETOM, a

MHIYKTHBHOCT TpuMapa je L . OtnopHocTH Pen kona je

ornopuuka cy R n u, =U . llpexunaq jey

nosoxajy (1) u oJ13uB je ycTasbeH. Y TPeHYTKY

to =0 npexujau ce npebaiyje y nonoxkaj (2). | CTpyja Kpatkor croja je

Onpenutu

(5) npupoHe IOYETHE YCIIOBE 3a TPEHYTAK
M peji Koia 3a t >t

, _ I'padpuk cTpyje KpaTKor croja je
(5) cTpyjy KpaTkor crnoja3a f >, u pag PyI=EP J2)

(5) narprati meH rpaduk.

I
t~
)
|||l
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[ lpupoagau 1o4YeTHU YCIIOBH

t<t =0, P—>(1) Uc

KS

JHMHeaAPpHU HHAYKTHBHH TpaHcdopMaTop | (0_ ) =39 / R
CHMETPHYAH Ca CABPIIEHOM CIIPErom b :

u_ =u_ =LDi, +LDi_ =u; =0=i; =CDu =0 i (07)=0
yeramen onsus b, =CONSt,i, =const=>u, =0,u, =0y (0")=0
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Koo ca mo4eTHUM yCIIOBOM i (0)=2 =1,
R
0

t > tO:(), P _) (2) " IL 0)-

KS

JINHEAPHU UHAYKTUBHHU TpaHcdopmarop
CHUMETPHUYAH Ca CABPUICHOM CIIPeroM

u =u_=LDi +LDi =u.=0=I,=CDu; =0
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3aMEHCKHM U3BOPH IIOYETHUX YCJIOBA

Uo

C

O

I

v

)

t>t0
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Kono Cca 3aMEHCKUM U3BOPOM ITOYETHUX YCIOBA

KS

r

u_=u : R u g
LTk —i, + 1 h(t)+i, +ic =0=>—=+1,h(t)+i, =0
UC :0 R]_

=0 o u,

u_ =LDi_ +LDi_ _|2+|L2_IC:OZ>_2+IL2:O
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JemHaunHa oa3uBa

t>t, =0,P > (2):

Uy,
teerrnnanns ek
L U, :
e —+1 =08 =——- u_=LDi_ +LDi,
E R 2 "““‘ ............. R a
Lo T ey
. L . .
Rl +1h(t)+i, =0= i +I,h(t)+i, =0=ii, =i_ —14h(t)
LDiy, +LDiy, -lant) €T
: =
: L LD 1.  +LDi,
D> - +1, =0= - - +1, =
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CpehuBame jeqHaYMHE 0/13MBA

< B 265 556
Di, (t)=Dz(t)n(t)+ 2(0)5(t)+ H,D3|(t)

................................................................................................

s Ey, guEEm,
L 2SR A AL

D2(t)h(t)+ 2(0°J8(LJ+ HIDB(+ - (2lthh(t)+ H,5(t) = “2-5(t)

- . -
----- amn® Tans® LET A

R R |
Dz(t)+——-z(t)=0| [z(0")+H,—=-2| |H, =0
2(O) +--2(0) (0)+H Z-== 1
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Ctpyja kpaTkocnojauka KS

i, (t)=2z(t)n(t)+H,5(t)

R | I
H, =0 z0)+H,—=2=7z(0")=-2
) (O)+H S ===20) ==

R R R R
DZ(t)—I_iZ(t):O A(§)=§+I=O:>i=—z Z(t)ZKle oL
S | —
z(t)—%e 2L i, (t)=i,(t)=-2e 2t h(t)
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3agarak (12)

3aparak 1

Bpennoctu eneMenara eneKTpUYHOT 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 { > 1, ako je L = CR>.
(5) Konuka je cakyrmsbeHa (aKyMyIHcaHa)
eHepryja Kaiema kafa ¢t — +oo ?

Pasmarparu omuru cinyyaj £y # 0.
R L

3apaTak 2

PEIHOCTH CIECMEHATA CICKTPHYHOT KOjIa
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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OapenuTH CTpy]y Kajiema
u =LDi,

U—U . u

i +—L—i =0
+ "R, °
ug< uL
—u, +u_+2Ri_+u —2Ri, =0

—u, +2LDi_+2Ri —2Ri, =0

R, =R, = 2R
Ug (t) =Up, S(t)

| ~ R. R. 1
|g(t) = ImeXp(—tR/L)S(t) DIL +I|L _Ilg +Iug

tO:O
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O31B Ha IOYETHE YCIIOBE

S LR _R. 1
g, Ry b ==l o
0 C) L S g U, >OFF Di, +Ii|‘ -0
- i,(07)=
. L 0
R R
R, =R, =2R A(§):§+I:O:>i:_t
Ug (t) =Up, 8(t) | ) _% :
— >
iy (®) = I eXp(~tR/L) S(t) i (t)=Kel, t>
=9 iLO(O_):iLO(O+): l,

iLO(O+): =Ky li,(t)=1et", t=0
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O31B HAa HAIIOHCKHU I'€HEPaToOp

ir, Re

Ug C) U & Iy i (07)=0 - L2l
5 . R. 1

L
R, =R, =2R
,(6)=U,, 1) =20 -
g (®) = Im Xp(=1R/L) 8(1) Di,, (t)=Dz(t)h(t)+ 2(t)Dh(r).

t0:O
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OJ:[3HB Ha HATIOHCKH reHepaTop

 R. R 1 I, > OFF . R. 1
DIL+IIL:II + U ’ Do

2L 7 i (07)=
o)-0 = 200n0

Dz(t)h(t )+ z( +)j§(i’);+%z(t>h(t)= 2—1Lurn h(t)
- R . U,
12(0") =0 Dz(t) +=2(t) = 2(t)=z,(t)+2,(t)
R R R
A — —:O - ——t = eesescesccccccccccccccccccce
(8)=s+=0=8 =1 7 (t) = Kqe © 2(t) = Kze_%t +n
R, U, U,
(t): K3:>O+IK3 :Z:> K3— >R
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On3uB Ha CTPYJHHU T'€HEPATOP

AT N
- +O R2 ] Ug—)OFF R R
Ug C) u|_ o |g (L DiL-I——iL:—ig
1 i.(07)=0 L L

L (t)=2z,(t)n(t
WO
Uy t) =Un (1) Diy, (t)=Dz(h(t)+ ,(t)Dn().
ig (t) _ Im eXp(—tR/ L) h(t) e eeees e eeeeeneennneenneanneeenesaunesenaesanerenaesnnsennnenat

00 Da )+ 20700+ 2 OR(O)=" 1, exp(-R/L)NE)
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OI[SI/IB Ha CprJ HU reHepaTop

u, > OFF
R, _R. 1 DiL+EiL:%ig

DI, +—1, =—I,+—U
L L °
i, (t)=2,(t)h(t)

oL iL(O‘): 0 L
Dz, (t)h(t)+2,(0" Ja(t)+ % 7,(t)h(t) = % | exp(—tR/L)h(t)

.
-----

12,0)=0| |Dz,(®) +—z(t) =1, exp(~tR/L) 2,(t)=2z,,(t)+ 2, (t)
- - e SN ..
Als)=s+-=0=5=-—+ zlh(t):K4e_%t = i7,(t)=Ke - +|m%te .
= N & A yR ...... :Et .............. R ..........
7,(t)=Kste b = Kee b K t="f - +—Kite [N PN =l

2,(0)=0=K, =0 wpizi(t)=1, %te_ff lis, (©)=z,(tn(t)




ap Muika Ilorpeouh, penoBau npodgecop, Teopuja enekmpuunux

kona, Bexkde, YuuBep3uter y beorpaay — EjnekTpoTexHHuKku

llotniyH 0131B

pakyarer, 2020.

iR Di +Ri I:\)i + L u
IRy M1 LT T LY oL e
. a AAA - - ©0000000000000000000000000000000060000000
+ +1o IR _ IE
U, C) U & Iy ILO(t): le -, t20
L R
= 0= 5217
R, =R, =2R 2
R
u, () =U,, h(t) L 0)=1, Jte th(t)
iy (1) = 1 eXD(—R/L) S(t) : L
tO:O
_R U _Bt R _Et
i (t)=1,(t)+iy, (t)+i, (H)=1Te - +on1-e h(t)+|mtte Lh(t), t>0
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3agartak (3)

3apaTak 1

Bpe,[[HOCTH CJICMCHATa CIICKTPHUYIHOI' KOJIa Ca
CJIMKC CY IIO3HATC.

(5) Onpenury jegHAYMHY OJ/13UBa 33 HAIIOH

u(t).

(5) Onpenutn HanoH u(?) ako je L; =L,
Ly,=4L, k= % , KO je TIo0y/1a onucaHa
rpaMKoOM ca CIMKe M aKo IMOCTOJU Be3a
L=RT.

(5) Haupraru rpadguk oapeheHor HamoHa.

Ug
'

JenHauwHa o13MBa 3a HaMoH u(f) je ‘

R u(?) ) — Ly, (;g)f(t)
1

Hamon u(?) je Ly
|

ut) = U b e T -Ue 7 60(t—T)
I'paduk HanoHa u(t) je ‘

u(r)
a

Ll =

= i 2|r 4T 5T 6T
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3agartak (5)

JennauuHe cTama U pel Koja cy
3apaTtak 1
Bpennocru eneMeHnara eneKTpUYHOT KoJa ca 1 1 Ug
ciuke cy nosHare. Ry =R, R, =R, Ry =R, (uCI)’(I) CR CR Ucy CR
- — (. = — = +
Ry=2R, C\=C,=C, u (1) =UN). (HCZ)I(E) 21 Uco 3 2£
(¢) je jeanHMuUHA OJICKOYHA (PYHKIIH]a R CR CR
(Xepucajnosa pyHKuMja) KOja ce 00eNexaBa U | Hamon je |
ca h(z). t {
(a) OnpenuTH jeHAYMHE CTabha Y MATPHYHOM u(t) =3U (Sm( CR) + COS( CR )) =
oOJIMKY U pejl KoJia.
(6) OnpenuTH HAMIOH u 3a f > 1. 32 U Sill( ! + E) (>0
(B) Hanpratu rpadux Hanona u 'y GQyHKUUjU R 4
BpeMeEHa 3a > f. I'pahuk HamoHa je |
R, G o
AA—=—i v
® Cl Rs ® 3 \J{?
W
+ @ ® |* 3
Ug R, § - @ "
@ Re= u
= 2 R; R4 !
© = - 9r  Six
1 = b e §
-3V2
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3anarak (6)

Pen xona je
3apaTtak 1
BpenHocTu enemeHnata eJeKTpUYHOL KoJla ca . :
Ctpyja npumapa je
CIIMKE cy Io3HaTe. Ry =R, Ry =R, L, =L, ; .

L,=L, k:%. [obyna je u,(t) =P d(7).

, e (g Ipp @ ke Tor Iy
W) =e +e 3L +

[TouetHe cTpyje KanemoBa cy i(ty ) =1y, 2 2 L

hty) =1y, 1H=0. :
(5) Onpenuru pea Kona.

(5) Onpenutu cTpy]y OpUMapa i, ¥ HalpTaTH
IBeH rpaduk y GQyHKIIU]U BpEeMEHa.

(5) Onpenutu cTpyjy cekynuapa i, u Haupratu | CTpyja cekyHaapa je
IeH rpaduk y GyHKIIU]U BpeMeHa.

Rl i] iz R2 1 2
+ L+ +L | 2Rt
1°g &2 e L (=3LIn+3LIp—-6D
ug() “ ]01% ]02 ‘2 KS iz(t): ( G;L - ) +
= L12 = _ 2Rt
e 3 3LIy+3L1p+20) 0
, 1>0 |

6L



