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3.1. Khéi niém:

DPbi v6i cac mach phuc tap, co s& cua vigc phan tich 1a hai dinh Iuat
Kirchhoff,co nhitng phuong phéap cho phép ap dung cac dinh luat nay mot cach co hé
thonghon, hiéu qua hon va giai mach nhanh hon, cac phuong phap nay s€ dugc trlnh
bay trong chuong nay. Cac phwong phap, dinh ly, tinh chat doi voi mach dién tuyén
tinh & ché do xéac 1ap hinh sin dugc trinh bay bang anh phirc cia dong dién va dién ap.

Khi 4p dung cho mach tuyén tinh xac 1ap DC chi can thay tré khang bang dién
trg,dan nap bang dién din, s6 phirc dong &p bang cac chi s mot chiéu ciia dong va ép.

3.2. Phwong Phap Thé Nut :

Phuong phap thé nut 1a mot trong nhiing phuong phap giai mach kha uu
diém,vi phuong phap nay s€ gilp nguoi gidi giam sO phuong trinh khi giai. Phuong
phap khong tinh truc tiép voi an s6 dong dién cdc nhanh ma qua an sb trung gian 1a
dién thé cua cac nut.

Khi bat dau giai mach nguoi ta s& chon 1 ndt trong mach va goi 1a nat ge cd
dién thé bang khong (c6 thé chon tuy y, nhu thudng nguoi ta chon nit ¢é nhiéu nhanh
ndi t6i nhat 1am nat géc).

ViDul :

4 @D C‘D I

- Chon mét niit trong mach 1am ndt goc ( thudng nut cé nhiéu nhanh t6i )
- NGt gdec U, =0
- Diénthénata: U,
- Dién thé natb : Uy
- Dién thé ctia mot nat 1a dién ap ciia nut d6 so véi nut goc
Uao = Ua = Uy = U,
Upo = Up —Uo = Uy
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Uab = Ua - Ub

U,p 1a dién ap gitra hainata va b ’
Khi mach c¢6 d nut thi ta co d-1 phuong trinh thé nat
Kltaia:J; =1+ 15

u, U U

= 222y

Rl R3 Rl R3

Phuong trinh thé nit tai a :

1 1, U
U, (o) -2t =1, (1)
Rl R3 R3
K1taib:
. U
—j, ==l +1 ma I, =—2>
RZ
u,-u u,-U,
I, = I
3 RS
Ua
=-J, b 2)
RZ R3 R3

Gii (1) va (2) tim duge U, , Up = 1y, 1y, 15

% Noi dung phwong phap :
- Chon cac nut , dién thé cac nit
- Viét phuong trinh thé nut : dién thé tai mot nit nhan voi téng cac nghich dao R
ndi t6i nit, trir cho dién thé nut kia ( ndi gitta hai nut ) nhan téng cac nghich dao
R giita hai nat = ngudn dong di vao mang dau duong , di ra mang dau am
- Giai hé phuong trinh tim dién thé nut
- Tim dong cac nhanh theo dinh luat ohm
ViDu 2 : Giai mach sau dung phwong phap thé nit :

U,
Pl
T
4L, SA
- Ul:. +
< Mea  Usg4Q
+
3A (1) o2
SO
U, +7)-Us(;) =5+ U,=U,-U,
u,=U
11 1 = 2=
U,(>+3)-U,(5)=-3-5 _
(757U () U, =U,

Giai h¢ tim duoc U, ,U,
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Vi Du 3 : Giai mach sau ding phwong phap thé niit :

I 20

SQ% 12] 40

10200 90 = -2

20000 5o (V) 22300

0 0
Ua(l'i‘ L _+E)—Ub£=2400
5 9+12] 2 2

1

0 1
)—ua5=24—3w

0 1
Ub(=+ -
2 4-2j
0

0
=1l1=2-

ViDu4: TinhP,=?

a

Yy 20 B

I

L

240 n,5 o T % 40

"-\_\_\_\_\_\—'_'_'_,_,_,-r"
Giai :

0 0
Ua(£+£)—Ub£=2

4 2 2
0 0
Usp Z(E'f‘é)—UaEZi

2 4 2 2
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U]_: Ua

3. U,
Sy —Zbo) 1

= 4 a 2 ()
3y U. U

4 2 2

(2)

3
(2)=>U,= ZUb

. 9 U
Thayvao (1) & —U, ——2 =2
yvao (1) 6%

< U, =32(V)

U, =24(V)

u, 24
I, === =6(A)

|, =6-2=4(A)
Piqy =42 x2 =32(w)

Vi Du 5 :Ap dung phwong phap thé mit giai tim Ua,Ub ?
pia L Us

m —T_—
I
204071 6

L

okl Y 20

6 4 2 2 6
Uu,=3v
=>U, =8 =u=-U, =8V

Ghi chu :

3V languédn 1y tuong, khong co dién tro trong cua ngudn. Khi ap dung phuong phap

thé nat thi nat gdc chon & cuc am ciia ngudn 1y tudng.

3.3. Phwong Phap Dong Mit Luéi :

Theo phuong phép nay, mdi mat ludi ta gan cho n6 mot bién (dong dién khép

mach trong mat ludi d6) goi la dong mat ludi.

Chiéu ctia dong dién mat ludi c6 thé cho tuy y, nhung thudng ta chon chiing cling

chiéu voi nhau (cling chiéu kim dong hd hoic ngugc lai)
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% Noi dung phuwong phap :

I Ri I Rz

b O Db

Ia Ib

< Buéc 1 : 4n sd 1a nhimg dong dién mic ludi tic 1a nhitng dong dién tudng
tuong coi nhu chay khép kin theo céac 16i di cua vong doc 1ap : néu mach co d
nat , n nhanh thi (n-d + 1) vong doc lap => s6 dong mat ludi twong ing va gia
thiét chiéu.

l, va I, 1a dong mac ludi

< Buéc 2 : viét dinh luat k2 cho dong mac ludi : mot vé 1a tong dai sd cac suat
dién dong co trong vong do. Ve kia la tong dai sO cac dién ap roi trén moi
nhanh cua 161 di vong gay bai tat ca cac dong dién mac ludi chay qua.
E, =1.(Ry+R;)—R;l,
—E, =1,(R, +Ry) =Ry,
< Budc 3 : Giai hé phuong trinh tim dong mac luéi.
% Buwdc 4 : Tim dong dién nhanh bang tong dai so cac dong mac ludi chay qua.

Vi Du 6: Ap dung phwong phap dong mit lwéi tim la, b, Ic ?

Ri E1 R
P
o
| >
Ri ff_—il J RS Es
i+ W
e D
N Y
)
Es

([ E,+E,=1_(R,+R,+R,)-1,R, ~ IR,

C

< E.=1,(R,+R, +R,)-R,l, Rl

C

| Eo+E =1,(R +R, +Ry)~Ril, —R,1,
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ViDu 7:
‘ ;o 6l

Is
194 @\) J '\)
80 s @28 L e
In

Ib

Cachl: 80 1 60 160

152v(H) D2y

i=(8+6+16)=152-32

=>|= %2224@\)

30 3
Céch 2 :
I, =19A
I.=2A
i(6+8+16)-19.8+2.16=0
== % =4A

30
ViDu8: %

WS
40 Ia 10
ol :
38v(3) (Dsa D 3 Timla, Ib, Ic =2
QJ__ Iz

I,=2A
I.=5A

3B=1,(4+1+3)+1,(4+1)+1.(1+3)

Ths Nguyen Thanh S6n -23-



Chwong 11 — Cac Phwong Phap Phan Tich Mach Dién

3B=1,8+10+20 =ly= gzl(A)
=1+ 1.=1+5=6(A)

3.4 : Phwong Phap Xép Chong :

'Nguyén ly : Trong mach gdm nhiéu ngudn, dong dién qua mot nhanh bang tong
dai s6 céac dong dién qua nhanh d6 do tac dung riéng ré cua ting ngudn, cac ngudn
khac xem nhu bang 0.

N gy g

E: Ez

E]_ + E2 =1.R
Cho tirng ngudn tac dong :

E, tdc dong : E,=0

I
# %R Ei=L.R
|

E, tdcdong : E; =

|

E;+Ex=R.(l1+13)

Vi Du 9 : diung phwong phap xép chong tim dong dién I ?

24
e

400 102

36v() Dsa 50

Ths Nguyen Thanh S6n -24 -



Chwong 11 — Cac Phwong Phap Phan Tich Mach Dién

< Ngudn 38 V tac dong ( cac ngudn con lai cho bang 0)

4L 1

% Ngudn 5A tac dong :

402 102
L2
=1, = @ A
Dsa 302 8
% Ngudn 2A tac dong :
302
I3
400 102
2401
3.5. Pinh Ly Thevenin - Norton :
Vidu 10 : Tinh dong dién I dung dinh ly Thevenin ?
602 a 1 1l b
12v (3 30 14 n ®2a

1. Dinh ly thevenin : ni dung dinh ly :
% Budc 1 : tach bo nhanh can tinh dong ap ra khoi mach

e & 4 Uab- b

12v {3 30 1A . D2a

Tinhi =Y
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« Budc 2 : Tinh Uab = Uhé = Uth.
Uab :Ua_Ub
U, =2x2=4V
Ua(iJrl)zlJrE
6 3 6

=U, =6V
vay: U, =2V
< Budc 3 : triét tiéu tat ca cac ngudn doc lap tinh Rtd nhin tir cira ab :
L 4
Bl . Rtd 4

i

30 200

L

_6><3
6+6

+2=4Q

th

< Budc 4 : thanh 1ap so d6 twong duong thevenin

Ritd a
Uab (D) 10
b
% Budc 5 :gan nhanh can tinh vao mach tuong dwong thevenin, tinh dong ap :
2
l=——=0,4(A
4+1 (A

2. Dinh Ly Norton:

% Budc 1 : Tach bé nhanh can tinh dong nhanh ra khoi mach :

% Budc 2 : tinh I ngan mach : a tring véi b. ding K1

Ub(l+l+l)=£+l+2

6 3 2° 6
=U, =5(v)

)

I, =2 =25(A)
Ingin = 2,5 -2 =0,5(A)

< Budc 3 : gidng budce 3 ¢ trén
R, =4Q
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< Budc 4 : thanh 1ap so d6 twong duong Norton :
d

® Rtd %10
. b
% Budc 5 : giong bude 5 ¢ trén
1 =994 6 aem)
4+1 R
Chuy : Pinh ly Thevenin va Nortorn cé thé bien doi tuong dugc
@
& Tinh I khi R=6Q
inh I khi R=
4@ S 30 R=6C  Tinh R dé Prg ="
% Giai:
&%
@ a
A A2 302
b
&y
ALl @ Ia a
IEVG_F) 300
b
O9la=12+6=la=2A
U, =Ug, =2x3=6V
iy
a
6x3
30 = =20
6+3
b
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2L

Uab{*}

200

sV

R=nrll .

b

Dé cong suat 16n nhat thi R =R, = 2Q

s ZZZE(A)
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