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UDK: 517.51.95
O’ZARO INDUKTIV BOG’LANGAN ZANJIRDAGI TOK KUCHINING MATEMATIK
MODELI

Djamolov K. - TIMI dotsenti, Aynaqulov Sh.A. — TIMI katta o’gituvchisi

Annotasiya

Magolada o’zaro induktiv bog’langan ikkita zanjirdagi berilgan EyUK, aktiv qarshilik, induktivlik va
zanjirlarning o’zaro induktivligi asosida o’zgaruvchan tokni toppish masalasi gqaralgan.

O’zaro indukdiv bog’langan ikkita A va B zanjirlar berilgan bo’lib, ularning o’zaro induktivlik

koeffitsiyenti M bo’lsin. A zanjir EYUK U (t) bo’lgan manbaga ulangan (1-rasm). O’zinduktsiya natijasida

B zanjirda hosil bo’lgan tok kuchini aniglash amaliyotda muhim ahamiyatga ega. Odatda o’zaro induktiv
bog’langan ikki zanjir transformator ham deb yuritiladi.[1]

A zanjir uch gismdan: a.b, gism - L, induktivlik, D,C, gism - R, garshilik, @.C. gism - EYUK
11 1 171 1 171
E(t) ga teng manbadan iborat; B zanjir ham uchta gismdan: 3.2b2 gism - L2 induktivlik, C2b2 gism -

R2 garshilik, C,a, - R garshilikdan tashkil topgan bo’lsin. Kirxgofning birinchi gonuniga asosan



=1 =1 =1 Ia2b2 = Ibzcz cpap 2

I arhy bicy clal 1

il va i2 tok kuchlariga ega bo’lamiz. Tok kuchi uchun Kirxgoffning ikkinchi qonunini go’llab, quyidagi

differentsial tenglamalar sistemaga ega bo’lamiz:

L1%+m%+Rlil—U(t)=0

dt dt

di, i, . . W
de_t2+md_tl+R2|2+R|2:O

Bu sistema uchun boshlang’ich shartlarni quyidagichaolamiz:

il(o):iIO' Iz(o):0 (2)

(1), (2) masalani Runge-Kutta usulidan foydalanib yechib, ixtiyoriy { uchun zanjirdagi i, (t),i,(t) tok
kuchlarini aniglash mumkin. [2]

Runge-Kutta usulini qo’llash uchun quyidagi oddiy differensial tenglamalar sistemasi garaladi(1):

yl = fl(X’yl’yZ""’yn )
Y, = £,(X Y0¥,y )

Y, = F(00Y YY)

(3)

Bu sistema [a,b] oraligda quyidagi boshlang’ich shartlarni ganoatlantiradi:

V(%)= Yior Yo%) = Yaor -0 Ya(X) =Yoo (4)



X, = a deb olamiz. Agar

Y, f,
Y = y? va F=] 2

.yn 'fn

belgilashlar kiritsak, (3) va (4) ni quyidagi ko’rinishda yozish mumkin:

Y = F(xY) (5)

Y(Xo) = Yo (6)

. Buyerda

Yio

ynO _

(5) tenglamalar sistemasining (6) boshlang’ich shartlarni ganoatlantiruvchi yechimini Runge-Kutta
usuli yordamida topish uchun quyidagi belgilashlarni kiritamiz:

X, =a+ h, Y =F(x,Y,), iI=12,...,n va quyidagi xisoblashlarni bajaramiz:

X, =a+ih;
k, = F(x,.,Y,)*h;
k,=F xi+h/2,Yi+kl/2)*h; (7)

(
k,=F(x, +h/2Y, +k,/2)*h;
(

k, =F(x +hY, +k,)*h;

Y, =Y, +(k +2k, +2k, +k,)/ 6



Bu yerda h = (b-a)/n x argumentning o’zgarish gadami.

Berilgan (1) masalada L;=1,m=2; Ri=1;, R, =1, L, =1, R=1; i19=1i3 =
0; U(t) = sint bo’lsin. (1) masalani quyidagi ko’rinishga keltirib olamiz:

iy = 2i, — 4i — sint
i, = —2i; + 2i, — sint
i10=1, ip=0.
Xynoca.

Masalaning MathCad dasturidagi yechimi quyidagi ko’rinishda topiladi [3]:

Giver

—sin(t) + 2|0 — 4|1

PED= o — 2i, + 2i,

1
y = rkﬁxed[( J ,0,0.210, D}



0 1 2
0 0 1 -1
1 0.02 1.125| -1.085
2 0.04 1.261 -1.18
3 0.06 1.409| -1.287
y = 4 0.08 1.57| -1.406
5 0.1 1.747| -1.538
6 0.12 1.941| -1.685
7 0.14 2.154 | -1.847
8 0.16 2.389 | -2.026
9 0.18 2.647 | -2.225
10 0.2 2.931| -2.443

Buyerda t=0,1.1,..2; i,(t) = 1,1.125,..2.931;i,(t) = —1,—1.085,..—2.443.
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