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NOi dung mon hoc

Thoi lwong 1én 1&p: 2 tiét/tuan

Thi nghiém: 5 bai (lién hé C1-101)

Kiém tra gitra ky: khoang tuan 8 — 10

Kiém tra cudi ky: dé chung toan khoa.

Cau trac dé thi: 3 bai (9 diém) + 1 diém trinh bay
Chu y: tv luyén tap ky nang do khéng cé gio bai tap,
khong co bai tap lon.

M6t s6 bai tap ci tham khdo: www.group3i.net



http://www.group3i.net/

NOi dung mon hoc

Phan Ill: Mach phi tuyén (xac lap, qua do)
Phan IV: Bwdng day dai (xac lap, qua do)



NOi dung mon hoc
Phan Ill: Mach phi tuyén (xac lap, qua do)
1. Cac phan tlr va céac hién twong co ban trong
mach phi tuyén:
2. Ché d0 xac lap:
— Ngudn DC: ché dd hang
— Ngudn AC: ché dé dwng

— Xép chéng DC+AC: phwong phap tuyén tinh héa
xung quanh diém lam viéc



Noi dung mon hoc
Phan I1I: Mach phi tuyén (xac 1ap, qua do)
3. Ché do qua do:
— Cac van dé chung

— Phwong phap tuyén tinh hoa tirng doan

— Phwong phap cac bwdc sai phan



NOi dung mon hoc
Phan IV: Bworng day dai (xac lap, qua do)
1. Cac khai niém co ban cua duwdng day dai:
— Céc hién twong va thdng so co ban clia dwdng day
— Cac phuwong trinh co ban cua duwdng day (tap trung
xét cho tin hiéu xoay chiéu diéu hoa)
2. Puwdng day dai & ché do truyén cong suat (xac
ap)
— Hé phwong trinh hyperbolic cua dwong day dai
— Ma tran A twong dwong cua dwdng day dai

— Giai mach dworng day dai & ché do truyén cdng suat



NOi dung mon hoc
Phan IV: Bwdng day dai (xac lap, qua do)
3. Puwong day dai & ché do truyén séng (qua do)
— Duwong day dai khong tiéu tan
— Mb hinh Petersen cho song danh t&i cudi dwdng day
— Giai qua trinh qua dé cho dwdng day don

— Qua trinh truyén song trén mach c6 nhiéu dwdng day



Phan lll: Mach phi tuyéen

Chuwong |: Cac khai niém, hién twong va cac bai
toan co ban
hwong Il: Mach phi tuyén & ché dé hang

hwong 1 Mach phi tuyén & ché dé dirng

hwong IV: Mach phi tuyén & ché dé xép chong

O O O O

hwong V: Mach phi tuyén & ché dd qua do



Chwong |: Cac khai niem, hién twong va
cac bai toan co ban
1.1. C4c phan t& phi tuyén

1.2. Mach dién phi tuyén
1.3. Hé phwong trinh Kirchhoff cia mach phi tuyén

1.4. Mot s6 phwong phéap gidi hé phwong trinh dai
sb phi tuyén
1.5. M6t s6 bai toan co ban trong mach phi tuyén



1.1. Cac phan t& phi tuyén

a. Cac phan ti tai tuyén tinh trong mach dién:

GomR, L, C, M

Phwong trinh dac trwng clia cac phan t&r 1a phwong
trinh tuyén tinh

(Nhac lai) Binh nghia ham f(x) 1a ham tuyén tinh khi:

fax +a,x)=2af(x)+a,f(x,)

Phan t& phi tuyén: 1a phan tl c6 phwong trinh dac
trwng khéng phai lIa phwong trinh tuyén tinh




1.1. Cac phan t& phi tuyén

b. Cac phan t& tai phi tuyén trong mach dién:

b.1. Dién tr& R phi tuyén: i(t) /
P

—7
e

u(t)
- Phwong trinh dac trwng quan hé u-i cua dién tro |a
phwong trinh phi tuyén.
- C06 3 dang chinh dé md ta quan hé phi tuyén:
* Cho theo ham: u=f(i) hoac i=f(u)
« Cho theo d6 thi: BPwdng cong u=f(i) hoac i=f(u)
« Cho theo bang: Pudng gap khuc tuyén tinh héa tirng doan



1.1. Cac phan t& phi tuyén

b.1. Dién tr& R phi tuyén (2)
Vi du:
- Ham phi tuyén
u(t) =5-i(t) +0,3-i(t)
i(t)=0,2-u(t)+0,001-u’(t)
Cht y:
- Théng thuwdng ta tam xét phan t& R c6 dac tinh doi
xtrng nén khi d6 ham dac tinh la ham |é



1.1. Cac phan t& phi tuyén

b.1. Bién tr& R phi tuyén (3)
Vi du:
- Do thi dac tinh;

Chu y: ta thwdng co dac tinh
cho trong géc phan tw thiy
nhat, dac tinh trong géc phan
tw thir ba dwoc l1ay doi xirng
tam.
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1.1. Cac phan t& phi tuyén

b.1. Dién tr& R phi tuyén (4)
- Bang dac tinh: thwe chat twong dwong véi mét do thi
dwoe tuyén tinh hoa tirng doan.

- Poan dac tinh cudi cung dwoc ngam dinh 4 kéo dai ra
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1.1. Cac phan t& phi tuyén

b.1. Bién tr& R phi tuyén (5)
- Tl dac tinh cta phan tl ta c6 hai dang “khai thac” thong
tin chinh:

- Xac dinh cac gia tri tinh: toa do cua cac diém trén dwong dac tinh
(tr U—l, te | — U).

(| A e
e S T

- Xac dinh cac gia tri dong: goc nghiéng cla tiép tuyén tai mbi diém
cla dac tinh (i'(u=U,), u’(i=l,)) nham tién t&i nhiém vu tuyén tinh
hoa dac tinh xung quanh diém lam viéc



1.1. Cac phan t& phi tuyén

b.1. Bién tr& R phi tuyén (6)
Poan BC xung quanh diém A c6 thé dwoc xap xi bang tiép tuyén cia
dwdng dac tinh tai diém A:

BC:u=f(i)=a- |+b—f(|—IA) |+( A Fli=1,)-1,)

bat bién mai:

u~a-i+Db

a— Ry,

D> = Bips
> U= Rdéng-i+ E

Céu hdi: 1. Gia tri dong tai diem
ndi cia dwdng gap khuc?

2. Gia tri Rggng khi c6 i=f(u)?




1.1. Cac phan t& phi tuyén

L

b.2. Cuén day L phi tuyén: ® ;W\

- Phwong trinh dac trwng quan hé - 5

ttr théng — dong dién W — i cla u(t)
cudn day la phwong trinh phi tuyén,
- Quan hé ¥ — u bét bién (nhw L tuyén tinh): u(t) = dd_W
— quan hé u-i ctia cudn day ciing 1a quan hé phi tuyén.t
- C06 3 dang chinh dé mé ta quan hé phi tuyén:
+ Cho theo ham: W=f(i) hoac i=f(W)
« Cho theo dd thi: Pwdng cong W=f(i) hoac i=f(¥)
» Cho theo bang: Pudng gap khuc tuyén tinh héa tirng doan



1.1. Cac phan t& phi tuyén

b.2. Cudn day L phi tuyén (2)
Vi du:
- Ham phi tuyén

w(t)=a-i(t)+b-i3(t)

& (1) =a-y/(t) +b-y°()
Chuy:

- Théng thuéng ta tam xét phan t&r L c6 dac tinh doi
xtrng nén khi dé6 ham dac tinh Ia ham lé
- Tam thoi chwa xét hién twong tir tré (LTT, May dién)



1.1. Cac phan

b.2. Cudn day L phi tuyén (3)
Vi du:
Pé thi dac tinh:

t& phi tuyén
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1.1. Cac phan t& phi tuyén

b.2. Cudn day L phi tuyén (4)
- Bang dac tinh: thwe chat twong dwong véi mét do thi
dwoe tuyén tinh hoa tirng doan.

- Poan dac tinh cudi cung dwoc ngam dinh 4 kéo dai ra
v6 han. N
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1.1. Cac phan t& phi tuyén

b.2. Cudn day L phi tuyén (5)
- T dac tinh cha phan tl ta c6 hai dang “khai thac” thong
tin chinh:

- Xac dinh cac gia tri tinh: toa do cua cac diém trén dwong dac tinh
(ttr p—I, e | — ).
i=1, >y ="f()=y,
5 - 2
y=10)=y,—>1=1"(y,)=1,

- Xac dinh cac gia tri dong: goc nghiéng cla tiép tuyén tai mbi diém
cta dac tinh ('(y = g ), W'(i=l,)) nham tién t&i nhiém vu tuyén tinh
hoa dac tinh xung quanh diém lam viéc



1.1. Cac phan t& phi tuyén

b.2. Cudn day L phi tuyén (6)
Poan BC xung quanh diém A c6 thé dwoc xap xi bang tiép tuyén cia

dwdng dac tinh tai diém A:

BC:y =f(i)~a-i+b=f'(i=1,)-i+(y,—f'(i=1,)-1,)
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Céu héi: Gia tri Lye, khi c6 i=f(y)?




1.1. Cac phan t& phi tuyén

b.3. Tu dién C phi tuyén: C
i(t
- Phwong trinh dac trweng quan hé I(l || /II
dién tich — dién ap g — u cua tu dién —

u(t)

. Quanhé q—i (nhw tu tuyén tinh):  i(ty=2

dt |
— quan hé u-i cua tu dién ciling la quan hé phi tuyeén.

la phwong trinh phi tuyén,

- C06 3 dang chinh dé mé ta quan hé phi tuyén:
e Cho theo ham: g=f(u) hoac u=f(q)
« Cho theo d6 thi: BPwdng cong q=f(u) hodc u=f(q)
» Cho theo bang: Pudng gap khuc tuyén tinh héa tirng doan



1.1. Cac phan t& phi tuyén

b. Cac phan t& tai phi tuyén trong mach dién:
b.3. Tu dién C phi tuyén (2)
Vi du:
- Ham phi tuyén
gqt)=a-u(t)+b-u’(t)

u(t)=a-q(t)+b-g’(t)
Chu y:
- Théng thuéng ta tam xét phan t&r C cé dac tinh doi
xtrng nén khi dé ham dac tinh Ia ham [é.



1.1. Cac phan t& phi tuyén

b.3. Tu dién C phi tuyén (3)

Vi du:

- Do thj dac tinh quan hé g-u:

Chu y: ta thwdng co dac tinh
cho trong géc phan tw thiy
nhat, dac tinh trong géc phan
tw thir ba dwoc l1ay doi xirng
tam.

q(nc)
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1.1. Cac phan t& phi tuyén

b.3. Tu dién C phi tuyén (4)

- Bang dac tinh: thwe chat twong dwong véi mét do thi
duwoc tuyén tinh hoéa tieng doan.

- Poan dac tinh cudi cung dwoc ngam dinh 4 kéo dai ra

v6 han. o
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1.1. Cac phan t& phi tuyén

b.3. Tu dién C phi tuyén (5)
- T dac tinh cha phan tl ta c6 hai dang “khai thac” thong
tin chinh:

- Xac dinh cac gia tri tinh: toa do cua cac diém trén dwong dac tinh
(tr Q—-U, tv U — Q).

u=U, —>q=~fu=U,)=Q,
g= f(u):Qo_)u: f_l(q:Qo):Uo

- Xac dinh cac gia tri dong: goc nghiéng cla tiép tuyén tai mbi diém
cta dac tinh (q’(u = U ), u’(9=Q,)) nham tién t&i nhiém vu tuyén
tinh héa dac tinh xung quanh diém lam viéc



1.1. Cac phan t& phi tuyén

b.3. Tu dién C phi tuyén (6)
Poan BC xung quanh diém A c6 thé dwoc xap xi bang tiép tuyén cia

dwdng dac tinh tai diém A:

BC:q=f(u)=a-u+b="f'(u=U,)-u+(Q,— f'lu=U,)-U,)
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Céu héi; Gia tri Cyeng khi c6
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1.1. Cac phan t& phi tuyén

c. Cong suat tiéu thu trén cac phan t phi tuyén:

I(t) /
— N
—/
—>
u(t)
Cong suét tiéu thu tre thoi: p(t) =u(t) - i(t)
Cong suét phat tire thoi: P orat (£) = —P(t)

Coéng suat tiéu thu trung binh (trong mét khoang théi gian T):

1 T
p(t) > Ry == j p(t)dt

Ghi chu: Xem lai nguyén tac tinh P,, cho truirong hop tin hiu co6 nhiéu
thanh phan tan sé!




1.2. Mach dién phi tuyén

Mach dién tuyén tinh:
La mach dién co tat cd cac phan ti tai la phan toy
tuyén tinh (va cac nguodn la cac ngudn tuan hoan)
Mach dién phi tuyén:
La mach dién co6 it nhat mot phan t& tai 1a phan t& phi
tuyén (va cac ngudn van la cac ngudn tuan hoan)
hay noi cach khac:

Chi can 1 phan ttr tai Ia phan t& phi tuyén thi toan bd
mach dién |a mach phi tuyén!!!



1.2. Mach dién phi tuyén

Mt s6 mach vi du:

. R, R,
L~ R3
RO # # r
(1) (2)
l, ——» — >
] _// |
R, R,




1.2. Mach dién phi tuyén

M6t sb vi du:

®

VA

(4)

(..

)

[A]

(5)



1.3. He phwong trinh Kirchhoft cua mach
phi tuyén

a. Nhiém vu gidi mach dién phi tuyén:
Cho m6t mach dién (cau tric mach, gia tri cac nguon,
gia tri hoac dac tinh cua cac phan tw tai)
— Tim tat ca céc tin hiéu u(t), i(t) trong mach (tr d6
tinh cac céng suat p(t))
b. Phwong phap: Hai budc
1. Lap hé phwong trinh (phi tuyén, vi-tich phan)
2. Giai hé phwong trinh (phi tuyén, vi-tich phan)



1.3. He phwong trinh Kirchhoft cua mach
phi tuyén

c. Hé phuwong trinh Kirchhoff ciia mach phi tuyén:
 Hai dinh luat K1 va K2 trong mién th&i gian van
dwoc thda man (nhw trong mach tuyén tinh).

« Céc phuwong trinh dac trwng cho cac phan t tuyén
tinh van dwoc str dung nhuw trede.

— Cac phuwong trinh Kirchhoff dwoc xay dwng theo cac
nguyén tac twong tw nhw trong cac mach tuyén tinh

— St dung phdi hop v&i cac dac tinh clia cac phan tr
ta co thé chuyén cac phwong trinh K2 thanh cac
phwong trinh theo dong nhanh (hodc theo céc bién

dac



1.3. He phwong trinh Kirchhoft cua mach
phi tuyén

c. Hé phuwong trinh Kirchhoff ciia mach phi tuyén:

« Cbthé Iap hé phwong trinh Kirchhoff theo cac budc
(mach gdm cac phan t& 1 cra):
Xéc dinh sb phwong trinh can 1ap (bang sé dong nhanh an
cua mach)
+  Xac dinh s6 phwong trinh K1 (bang s nat bac =3 trir di 1)

«  Xac dinh s6 phwong trinh K2 (bang s6 phwong trinh can
lap trir di s6 phwong trinh K1)

« Lap cac phuong trinh K1 (cho cac nut bac 23 )

« Lap cac phuong trinh K2 (cho cac vong khéng chira nhanh
ngudn dong)



1.4. M6t s phwong phép gidi hé phwong trinh
phi tuyén dai so
- Phwong phap lap:
Giai hé phuwong trinh dang x=f(x)
- Phwong phap day cung:
Giai hé phwong trinh dang f(x)=0
- Phwong phap doé thi:

Tim giao diém cua cac do thi



1.4. Mot s6 phwong phap gidi hé phwong trinh
phi tuyén
- Phwong phap lap: Giai hé phwong trinh dang x=f(x)
1. Xuat phat tir diém ban dau x, bat ky
2. Xac dinh diém wéc lwong tiép theo:
X...=f(x)k=0
1. L&p lai cho dén khi théa man diéu kién dirng:

[Xea =X <&



1.4. M6t s0 phwong phap gidi hé phuong trinh
phi tuyén
- Phwong phap Iap: Vi du minh hoa

12 0,3
157715

Xuét phat tir gia tri ban ddu nao ds: 119 =0

0,31°+151 -12=0—> 1 = 1° =0,8-0,021°

19 =019 =1(1%)=0,8
— 1 =£(19)=0,8-0,02-0,8° =0,790
— 19 =£(19)=0,8-0,02-0,79*=0,79=1?

Kiém tra lai nghiém:

0,31° +151 -12=0,3-0,79° +15-0,79-12 = -0,0021



1.4. M6t s0 phwong phap gidi hé phuong trinh

phi tuyén
- Phwong phap lap: Vi du minh hoa (hé phwong trinh
nhiéu an)
12x+0,3x° + 2xy —15 e
15y +0,2sin(y)+2x°y—-20 — 0

Bién doi vé dang chuan:

X = — X ——Xy+—

0,2 . 9 o
15 15 15




1.4. M6t s0 phwong phap gidi hé phuong trinh
phi tuyén

Xuat phat tir gia tri ban dau nao dé:
(X(O); y(O)) o (O; O)
Tién hanh cac bwoc tinh toan:
(x(o); A ) =(0;0) > (x‘l); y(l)) =(1,25;1,333)
— (x?;y®)=(0,923,1,043) - (x¥; y®) = (1,073,1,203)
— ... > (x%9;yt9) = (1,025;1,159)

Kiém tra lai nghiém:

12x+0,3x> +2xy —15 - -9,828.10"°
15y + 0, 2sin(y) + 2x°y — 20 3,629.10°°



1.4. Mot s6 phwong phap gidi hé phwong trinh
phi tuyén
- Phwong phap day cung: Giai phwong trinh dang
f(x)=0
1. Xuat phat tlr hai diém ban dau x, va x, bat ky
2. Xac dinh diém woc lwong tiép theo:

Xk B Xk—l

Xk+1 =
F(x)—T(X4)
3. Lap lai cho dén khi thda man diéu kién dirng:

(0— f (X, 1))+ X4 k=21

%o =% <&



1.4. M6t s0 phwong phap gidi hé phuong trinh
phi tuyén
- Phwong phap day cung: Vi du minh hoa
0,31°+151 -12=0
Xuét phat tir hai gia tri ban dau nao do: 1© =0:1® =1
[ gy a1 2

|0 =1 f¥ =3 3;
|(1)_|(0)

—>|<2>=f(1) f(o)(O—f(O))+l(°):O,784—>f(2)=—0,0954

|(2) = D)

Lo {1 T ® (0-f®)+1®=0,79— f® =-2,088.10°°

Kiém tra lai nghiém:

0,31° +151 -12=0,3-0,79° +15-0,79-12 = -0,0021



1.4. M6t s0 phwong phap gidi hé phuong trinh

phi tuyén
- Phwong phap lap: Vi du minh hoa (hé phwong trinh
nhiéu an)
12x+0,3x° + 2xy —15 =
15y +0,2sin(y)+2x°y—-20 = O

Bién doi vé dang chuan:

X = — X ——Xy+—

0,2 . 9 o
15 15 15




1.4. M6t s0 phwong phap gidi hé phuong trinh
phi tuyén

Xuat phat tir gia tri ban dau nao dé:
(X(O); y(O)) o (O; O)
Tién hanh cac bwoc tinh toan:
(x(o); A ) =(0;0) > (x‘l); y(l)) =(1,25;1,333)
— (x?;y®)=(0,923,1,043) - (x¥; y®) = (1,073,1,203)
— ... > (x%9;yt9) = (1,025;1,159)

Kiém tra lai nghiém:

12x+0,3x> +2xy —15 - -9,828.10"°
15y + 0, 2sin(y) + 2x°y — 20 3,629.10°°



1.4. Mot s6 phwong phap gidi hé phwong trinh
phi tuyén
- Phwong phap do thi: Tim giao diém cua cac dd thi
(Chu y: dd chinh xac khdng cao, thwdng dung dé
dinh hwéng hodc xac dinh so bd cac diém ban
dau cho cac phwong phap tinh chinh xac hon)



1.4. M6t s0 phwong phap gidi hé phuong trinh
phi tuyén

Tim nghiém cua ham f(x)=0,3x3+15x-12=0

4
0 ...............................................................................................
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Nghiém tim dwoc: x = 0,8

Bai tap: Vé va tim céc giao diém cho trurong hop hé nhiéu an.




1.5. M6t s bai toan co ban trong mach phi tuyén

- Mach véi nguon DC: ché dé hang
- Mach v&i nguén AC: ché dé dirng

- Mach véi nguén DC+AC:

- Mach qua do:



Chwong II: Mach phi tuyén & ché dd hang

2.1. Cac hién twong co ban
2.2. Hé phuong trinh phi tuyén ciia mach dién
2.3. Phwong phéap do thi, 1ap va day cung

2.4. Phrong phap do ngwoc trén mach



2.1. Cac hién twong co ban

O ché dd hang, cac tin hiéu (u(t) va i(t)) trong mach
dién déu la hang so (DC)

Cac phan t& cudn day va tu dién (tuyén tinh va phi
tuyén) déu suy bién:

- u (t) :d—l// — dy : di — (O : cudn day suy bién — day dan

dt  di dt ,
(R=0), c6 dién ap = 0 (chd y dong dién cé thé khac 0)

dq:dq.du

I (t) =
S dt du dt ,
(R=«), c6 dong dién = 0 (chu y dién ap co thé khac 0)

— (0 :tudién suy bién — h& mach

Do d6 ta chi can gidi mach dién thuan tré




2.1. Cac hién twong co ban

- Do d6 ta chi can giai mach dién thuén tré&

l, —— — l, —»
> / F —>»
R, —'R, R
50 o] a% e
iLx(t) = ILx 5 IR2

Ue, () =Uq, :URZ(: g, + E)



2.2. Hé phwong trinh phi tuyén ciia mach dién

Khi c6 mach dién thuan tr&, twong tw nhw trwedng hop
mach tuyén tinh, ta sé c6 hé phwong trinh ctia mach dién &
dang dai sé (khdng co6 cac toan tlr dao ham hay tich phan)



2.3. Phwong phap lap, day cung va do thi

Xét lai vi du trwdc vo ly ——> —>
E,=15V, R,=10Q, dién tr& R, B
c6 dac tinh:  u=7i+0,5i° = (D) l
Phuwong trinh K, cua mach: |

St dung cac phwong trinh dac trwng:
101, +(71,+0,51%)-15=0

Gidi theo phwong phéap 18p: Vidu 10 =0-...
Gidi theo phwong phap day cung: Vidu 19 =010 =1 ...
Giai theo phwong phap do thi:



2.3. Phwong phap lap, day cung va do thi

Nhuwoc diém clha cac phwong phap:
- Phrc tap khi mach c6 nhiéu nhanh — nut
- PO chinh xac clia phwong phap do thi thap

- Khi dac tinh cho theo bang hodc do thi thi kho xay
dwng duwoc hé phwong trinh véi cac hé so xac dinh rd.



2.4. Phuvong phap do nguwoc trén mach

a.Y twdng cia phuwong phap: La phwong phap co ban va
hiéu qua trong gidi mach phi tuyén & ché dd hang.
Y nghia cta cum tir “Do nguoc”

Bai toan “thudn”: Cho cau tric mach, cho gia tri cac phan ti tai va
nguon. Can tim cac tin hiéu u-i (va p)

Bai toan “nguroc”: Cho cau tric mach, cho cac gia tri phan ti tai va
gia tri dat trwdc ndo dé cda tin hiéu u-i. Tim gia tri cac ngudn dé co
dwoc cac tin hiéu u-i dé

Bai toan “ngwoc” thwe hién nhanh hon bai toan “thuan”.



2.4. Phuvong phap do nguwoc trén mach

Qua trinh “do”: Thwe hién nhiéu lan bai toan “ngwoc”
vOli cac gia tri u-i dat trwdc khac nhau dé tim duwoc trwong
hop c6 ngudn dap &ng tring véi ngudn da cho. Khi do gia
tri u-i dang xét sé la nghiém cua bai toan “thuan”.

Chu y: Trwdng hop mach c6 nhiéu nguon, ta co thé
don giadn qua trinh do bang cach chi cho gié tri 1 nguén
nao do bién thién con cac ngudn khac gilr gia tri cd dinh da
cho ban dau.



2.4. Phuvong phap do nguwoc trén mach

b. Cong thirc ndi suy va wrng dung trong woc lvong
cac diém do

Cho trwée 2 diém
cua dac tinh Ia

(X1,Y1) va (X,,Y,). y

Hay wéc lwong toa do

Y3

clia diém th 3.
X, — X
Y2 %, y1

z3/2_3/1()(3_)(1)_|_y1 O-

YiE

X3 =

(ys_y1)+X1

Ys

X2 — Xl | X, | | X3 | | Xz



2.4. Phuvong phap do nguwoc trén mach

Vi du mach don gian 1 vong (vi du co ban dung ndi suy)

Mach dién c6 E=15V, R;=10Q. Dién tro
phi tuyén R, c6 dac tinh: 0
a) Cho theo ham u-i  u=7i+0,5i°

b) Cho theo ham i-u  i=0,1u + 0,001u°

c) Chotheobang uwv)| 0 5 12 20

a) | o 1 2 3
d) Cho theo do thi

Chu trinh do:

Bai tap: Giai lai voi cac dang dac tinh khac!




2.4. Phuvong phap do nguwoc trén mach

Vi du mach don gian 1 vong (vi du co ban dung ndi suy)
Mach dién cé E=15V, hai dién tro

phi tuyén R, va R, c6 dac tinh:
u=7i+0,5i°

i =0,1u +0,001u’

a) Cho theo ham u-i
b) Cho theo ham i-u
c) Cho theo bang u(v)

0

5

12

20

OL

Ro

I(A)
d) Cho theo do thi

Chu trinh do:

0

1

2

3




2.4. Phuvong phap do nguwoc trén mach

Vi du mach 2 vong — 3 nhanh

Mach dién cé E=15V, R;=10Q, T ';
R,=15Q. Ryt
Pién tr& phi tuyén R, cé dac tinh: E ® R; l
a) Cho theo ham u-i u=7i+0,5i°

b) Cho theo ham i-u i=0,1u + 0,001u?
c)Chotheobang uwv)| 0 5 12 20

A | 0 1 2 3
d) Cho theo db thi
Chu trinh do:



2.4. Phuvong phap do nguwoc trén mach

Vi du mach 2 vong — 3 nhanh — 2 ngudn

Trwdng hop mach co nhiéu nguodn, thay
gi do nhiéu gia tri dong thei, dé don gidn R, ]

qua trinh tim kiém ta co thé st dung y - 1
twdng “Chi do gié tri mét nguon, gia tri

céc nguon khac gitr nguyén nhw da cho
ban dau’



2.4. Phuvong phap do nguwoc trén mach

Vi du mach 2 vong — 3 nhanh — 2 ngudn

Mach dién co E,=15V, R,=10Q,

E,=12V, R,=15Q. ]
Pién tr& phi tuyén R, co dac tinh: E1ﬁ> EQ#>
a) Cho theo ham u-i u=7i+0,5i°

b) Cho theo ham i-u i=0,1u+0,001u’

c) Cho theo bang uv)| 0 5 12455520
IA) |0 1 2 3

d) Cho theo d0 thi

Bai tap: Thay nhanh 2 bang nguon dong J,.




2.4. Phuvong phap do nguwoc trén mach

Vi du mach cé mang hai ctra chir A

Mach dién c6 E =15V, R =10Q. R

Mang hai ctra co ma tran A:

® e o [A]
2 20
AL

{0,1 1,5}

Pién tré phi tuyén R c6 dac tinh ...

Bai tap: Giai bang cac phwong phap khéac (bién dbi twong dwong
mang hai ctra vé mang ch T, M, Thévenin — Norton,...)




2.4. Phuvong phap do nguwoc trén mach

Vi du mach cé mang hai ctra chir Y — tai cong ra

Mach dién co E; =15V, R, =10Q,

R,=5Q. Mang hai ctra c6 ma tran:

G020l oy
0,1 -0,15

Pién trd phi tuyén Rg co d&c tinh...

Bai tap: Giai bang cac phwong phap khéac (bién dbi twong dwong
mang hai ctra vé mang ch T, M, Thévenin — Norton,...)

Rs

— |




2.4. Phuvong phap do nguwoc trén mach
Vi du mach c6 mang hai ctva chi Y — tai kénh phan hoi

Mach dién co E; =15V, R, =10Q,

R:=5Q. Mang hai ctra c6 ma tran: i %
|:O, 2 —0’1 } : > >
£ [Y]
O’l _0,15 CT Es U
Pién trd phi tuyén R, co d&c tinh... v

Bai tap: 1. Xem xét cac trwdng hop cho theo mang hai ctra véi ma
tran Z.

2. Giai bang cac phwong phap khac (bién dbi twong dwong
mang hai clra vé mang chi¥ T, I, Thévenin — Norton,...)



2.4. Phuvong phap do nguwoc trén mach

Vi du phdi hop bién dbi twong dwong Thévenin — Norton

Mach dién co E,=15V, R,=10Q,

E,=12V, R,=150Q. Ul o
Dién tr& phi tuyén R, c6 dic tinh: Eé‘) EzéP [
a) Cho theo ham u-i u=7i+0,5i°

b) Cho theo ham i-u i=0,1u+0,001u’ l

c) Chotheobang uv)| 0 5 |2 et

[ RiEst 2 3
d) Cho theo d0 thi




2.4. Phuvong phap do nguwoc trén mach
Vi du phdi hop bién dbi twong dwong Thévenin — Norton

Mach dién co E; =15V, R, =10Q, ]

R ,=5Q0. Mang hai ctra cé ma tran: Ry E
4 ANg : o

0,2 -0,1 [Y]
r= O u
0,1 -0,15 i 1

Pién tr& phi tuyén R; co d&c tinh...




Chwong Ill: Mach phi tuyén & ché dé dirng

3.1. Cac hién twong co ban
3.2. Phuwong phap can bang diéu hoa
3.3. Phwong phap diéu hoa twong duong



3.1. Cac hién twong co ban
Xét mach vi du:

Dong toan mach:
1(t) = J(t) = Jysin(awt) R
Pién ap trén cac phan to: L ’
: ! (t R, |-
Uy =R-1=R-J;sin(at) B [
u, = ai +bi’ = al,sin(wt) + bJg sin’(wt)

S dung cac cong thirc ha bac ham lwong giac dé rut gon:

u, (t) =aJ,sin(wt) + ng%sin(a)t) 2 bJS’%sin(Sa)t)

= (aJO +%bJ§’j3in(a)t) —%ng’sin(Ba)t)
Pién ap trén ngudn dong:

U; (t) = Ug (t) +u, (t) =((a+ R)J, +§b38’j5in(a)t) —%ngsin(sa)t)



3.1. Cac hién twong co ban

Céc phan tl L va C khdng suy bién

Trong mach dién co hién twong tao tan (tan so cla tin
hiéu u-i chra thanh phan tan s6 khac v&i tan sb cua
nguon) va triét tan (tan so cla tin hiéu u-i khéng chira
thanh phan tan so cta nguon).

u, (t) =alJ,sin(wt) + ng%sin(a)t) u bJS’%sin(Sa)t)

= (aJO + %ng’jsin(a)t) —%bJS’sin(Ba)t)



3.1. Cac hién twong co ban

Tuy nhién cac dinh luat K1 va K2 van bao toan dang:
. Dbi v&i nut (mach kin) batky: D lin(t) = ig, (t)
. D&i véi motvong kin batky: D U () = D Upnien (1) =0

Néu ta chi quan tdm dén bai toan cdn bang cdng suét:

« Cbng suat phat clia cac nguon: chi do thanh phan u-i ciing voi
tan s6 nguodn sinh ra (Ly do?)

— Chi quan tam t&i 1 tan so trong mach (va cha yéu ciing la tan sb
cda nguon)



3.1. Cac hién twong co ban

Khi chi quan tdm 1 thanh phan tan so cua céac tin hiéu
u-I:
- Cac dinh luat K1 va K2 van bao toan dang (Ly do?)
- DPoi voi nat (mach kin) bat ky:
DA FAOEDI A
- Dbi voi mot vong kin bat ky:

Zuthuan (t) Zunghlch (t)=0



3.2. Phwong phap can bang diéu hoa

Y twdng clia phwong phap: Ta chi quan tam toi
thanh phan wt cda cac tin hiéu u(t), i(t)
- Trong trwdng hop tdng quéat, mot tin hiéu can tim sé
c6 hai an 1a tham s6 cta ham sin:
- O dang Asin(wt +¢);: Tham s A va ¢
- O dang Asin(wt )+Bcos(wt): Tham sb6 A va B



3.2. Phwong phap can bang diéu hoa
Y twdng cla phwong phap (2):
Chi xét cac thanh phan wt va st dung cac cong thirc
bien doi lwong giac phoi hop voi hé phwong trinh
Kirchhoff dé dwa hé phwong trinh mach vé dang
M sin(et)+ N cos(wt)=Psin(at)+Qcos(at)
hoac
M sin( @t + N )=Psin(at+Q)
— Khi d6, st dung tinh chat déc lap tuyén tinh cta cac
ham sin() va cos() ta rut ra dwoc hé phuwong trinh

M =P
N =Q



3.2. Phwong phap can bang diéu hoa

Vi du mach thuan tré:

Gia tri cac phan tir: e(t) =10sin(t); R =5Q; R,

R :u=5i+0,5i° () "

Thanh phan wt cta dong toan mach (mach thuan tr&

nén dong va ap dong pha):
i (t) = Iy sin(wt) = 1,sin(t)
Pién ap trén cac phan to:
ug (t) = R-i”(t) =5l,sin(t)
ot - ot - oot 3 S 3 e 1843 o
u, (t)=| ai +b(| ) :(5I05|n(t)+0,5losm (t))
S dung céac cdng thirc ha bac ham lwong giac dé rat gon:

u(t) = (5|0 + 0,375|§)sin(t)



3.2. Phwong phap can bang diéu hoa

Vi du mach thuan tré:

Can bang thanh phan wt cGa cac dién ap R
trong phwong trinh K,: e(t) D R, r
e”(t) =  uR)+ug()

10sin(t) = (10|O + 0,375|§)sin(t)

—10 = 101, +0,375l;
Giai phwong trinh bac 3 (chi co mét nghiém thye): 1, =0,966

Bién d6 dién ap trén cac dién tro:

Ug|=5l,=4,83]U,|=5I,+0,375l; =5,168;



3.2. Phwong phap can bang diéu hoa

Vi du mach thuan tré:
Céng suat phat ctia nguon e(t):

Céng suat tiéu thu cta hai dién tro:

P = %4,83 g O, 966 £ COS(OO) == 21 333(W )

P %5,168 -0,966 - cos(0°) = 2,496(W )

Téng cdng suat tiéu thu:

P, e = Pr + P, = 4,829

Céu hdi: V&i cac tan s6 phat sinh thi hién twong cdng suat nhw thé nao?




3.2. Phwong phap can bang diéu hoa

Vi du mach thuan cam/dung:
e(t) =10sin(t);L =1H;
L :y =2i-0,5°
Phwong trinh K2 cia mach:

e(t) =u, (t) +uL ()
Puwa vé theo bién dac trwng i(t):

e(t):Ld|+d‘_” di
dt di dt
. di N | o di
10sin(wt) = — +(2-1,5i*)— =(3-1,5i° )| —
in(at) ==+ b=l s

ety(})

‘o0

L

sl




3.2. Phwong phap can bang diéu hoa

Chi xét thanh phan wt:  j*(t) = Asin(wt) + Bcos(at)

Do mach thuan cdm va nguon chi cé thanh phan sin(wt)

00

L

"3

— A=0

Bién dbi phwong trinh K2 theo

dang nghiém mai: ()

i*(t) = Bcos(at) = % = —Bwsin(wt)

(2—1,5i2)ﬁ:[2—1,552(1—sin2(wt))](—Bwsin(wt))
dt

=—(2-1,5B? ) Bwsin(at) - 1,5B’sin’(at)

= (1, 5B° — 2) Bwsin(at) —1,583w(§sin(a)t) — %Sin(?)a)t)j



3.2. Phwong phap can bang diéu hoa

Chi xét thanh phan wt:
e(t) = g (t) + Uy, (1) = e (t) = ug' (t) + s (t)

5 10sin(at) = —Bwsin(wt) + (1,587 — 2)Bwsin(at) —% B3wsin(wt)

2L 510sin(t) = —Bsin(t) + (1,5B° — 2)Bsin(t) —%B?’Si”(t)

Triét tiéu cac sin(wt):

10=—B+(1,582—2)B—%B?’

Rut gon: 3
g 83 —3B —10:O

— B =3,861



3.2. Phwong phap can bang diéu hoa

Vi du mach hon hop:
e(t) =10sin(5t); R =10Q; i
Ly =2i+0,5° «(P =1

Phwong trinh K2 cua mach:

e(t) =uq(t) +u,(t)
Puwa vé theo bién dac trwng i(t):
dy di

e()=R-1(t) + — e
di

10sin(et) =10-i(t) +(2+1,51 )dt

Chi xét thanh phan wt: Do mach c6 ca dién tré va dién cdm nén dong |
sé |éch pha v&i nguon

i“*(t) = I sin(at + )




3.2. Phwong phap can bang diéu hoa

Bién dbi phwong trinh K2 theo dang nghiém mai:
us' (t) =101, sin(wt + @) =101, sin(5t + @)
ugh(t) =(2+1,517sin’ (ot + @) )l , cos(at + @)

X

=(2+1,517 )l , cos(at + p) ~1,5ml; cos® (et + @)
= (2 +1,5I§)a)lO cos(wt + @) —1,5a)I§Ecos(a)t + @) + %COS(S&)’[ +3¢)}
=(2+0,375l; ) wl, cos(et + p) — 0,375l cos(3et + 3¢)

w=5

—(10+1,87517 )1, cos(5t + ) —1,87513 cos(15t + 3¢)



3.2. Phwong phap can bang diéu hoa

Chi xét thanh phan wt:

e(t) = Ug (1) +u,, (t) > e (t) =ug' (1) +up (t)

—10sin(5t) =101,sin(5t + ) +| 101, +1,87515 |cos(5t + ¢)
Can bang bién dd ham sin ca hai vé:

2 32
10=\/100|0 +(101, +1,87515)
bat |2=x>0
100 = x(100 +100 + 37,5 + 3,5156x° )

3,5156X> +37,5%x° +200x —100=0
— Xx=0,459
—1,=0,678




3.2. Phwong phap can bang diéu hoa

Thé gia tri bién d6 vwa tim dwoc vao phwong trinh can béng:

10sin(5t) =6, 78sin(5t + @) + 7,364 cos(5t + @)

Can bang pha ca hai vé:

@ = —arctan i, —47,36°
6,78

Téng hop két qua:
i (t) =0,678sin(5t — 47,36°)

Bai tap: Lam lai v&i dang nghiém i (t) = Asin(wt) + B cos(awt)



3.2. Phwong phap can bang diéu hoa

Vi du mach hon hop:
e(t) =10sin(5t); R =10Q; R
Cx g = O,lu <+ O, 001U3 e(t) 1‘) C, F_(
Phwong trinh K2 cua mach:

e(t) = Un (t) + U, (1)

Puwa veé theo bién dac trwng u(t)=uc,(t) :

dqg du
e(t)=R-——+u(t
= du dt ©
10sin(et) =10-(0,1+0,003u ):j—ttj+u(t)

Chi xét thanh phan wt: Do mach c6 ca dién tré va dién dung nén dién
ap u sé léch pha véi nguon. u” (t) =U, sin(wt + ¢)



3.2. Phwong phap can bang diéu hoa
Bién dbi phwong trinh K2 theo dang nghiém mai:

u”(t) =U,sin(at + @) =U,sin(5t + @)
ug' (t) =10(0,1+0,003U; sin* (et + ¢) ), cOs (et + )
={1+ O’O3U§)&)Uo cos(at + @) —0,03wU, cos*(wt + @)

(1+ 0, OBUOZ)a)UO cos(at + @) — 0,03 Ecos(a)t + ) + %cos(?)a)t + 3go)}

1+0,0075U; ), cos(at + ) — 0,0075U Swcos(3at + 3¢)

=5

S

(5+0,0375U; )U, cos(5t + ) —0,0375U  cos(15t + 3¢)



3.2. Phwong phap can bang diéu hoa

Chi xét thanh phan wt:
e(t) = U (t) + U, (t) = e (t) = ug' (t) +ug,(t)
—10sin(5t) = (5 +0,0375U; )U, cos(5t + ) + U, sin(5t + )

Can bang bién dd ham sin ca hai vé:

10:\/(5uO +0,037508) +U?
bat UZ=x=0
100 = X(1+ 25+ 0,375x +1,406.10°x? )
1,406.10°x% + 0,375x? + 26X —100 =0
— X =3,651
U, =1911



3.2. Phwong phap can bang diéu hoa

Thé gia tri bién d6 vwa tim dwoc vao phwong trinh can béng:
10sin(5t) =9,817cos(bt + @) +1,911sIin(5t + @)
Can bang pha ca hai vé:

@ = —arctan i =—78,98°
1,911

Téng hop két qua:
u”(t) =1,911sin(5t — 78,98°)

Bai tap: Lam lai v&i dang nghiém u“ (t) = Asin(at) + B cos(at)



3.2. Phwong phap can bang diéu hoa

Nhuwoc diém cla phwong phap can bang diéu hoa:

- Hé phuong trinh yéu cau bién doi cac ham lwong giac
phirc tap

- Vi mach nhiéu nhanh thi viéc tinh toan sé tré nén
phurc tap hon rat nhiéu



3.3. Phuong phap diéu hoa twong duong

Y twdng clia phwong phap: Twong tw nhw phurong
phép can bang diéu hoa, khi ta chi xét thanh phan tan
s6 wt cla céc tin hiéu u-i trong cac phwong trinh
Kirchhoff thi ta co thé lay énh phirc cua ca hai vé->
Theo tinh chat tuyén tinh cta phép bién dbi dnh phirc,
ta sé c6 cac phuwong trinh Kirchhoff van béo toan
dang.

DAY= 1) s Al R
Zuthuan(t) Zunghlch(t) 0 — Zuthuan(t) Zunghlch(t)zo



3.3. Phuong phap diéu hoa twong duong

Nhac lai mot s két qua da tinh toan véi cac phan ti phi
tuyén:

R :u=5i+0,5i’

i (t) wj l,sin(t) > u?(t) = (5IO + O,375I§’)sin(t)
L, :y =2i-0,5°
() = Bcos(t) - u (t) = (1,5B° — 2B)sin(t)

C. :q=0,1u+0,001°

w=5
U (t) = U,sin(t + ) > i (t) =(0,5U, +0,00375U )cos(5t + )



3.3. Phuong phap diéu hoa twong duong

Y twdng cua phwong phap(2): Béi cac phan t phi
tuyén ta co:
- Quan hé gitra cac bién do cua anh phtrc U-1 (hoac gia tri hiéu
dung) la quan hé phi tuyén
- Quan hé giira pha ctia U-1 tuong tw nhw voi trirong hop tuyén
tinh. Cu thé:
- Doi v&i dién tré phi tuyén: énh phirc dién ap dong pha véi anh phire
dong dién.
- Pbi v&i cubn day phi tuyén: dnh phire dién ép c6 pha Ién hon pha
cua anh phtrc dong dién la 90°.
- Dbi véi tu dién phi tuyén: dnh phirc dién &p cé pha bé hon pha cia
anh phtre dong dién la 90°.



3.3. Phuong phap diéu hoa twong duong

Cac vi du tinh toan:

Mach 1 phan t& phi tuyén (cho theo bang, ham, do
thi)

Mach nhiéu phan t& phi tuyén

Mach c6 chira mang hai ctra (A,Y,2)

Mach 2 ngudn va van dé day pha



Chuong IV: Mach phi tuyén & ché do
Xép chong

4.1. Cac hién twong co ban

4.2. Phwong phap tuyén tinh hda xung quanh
diem lam viéc

4.3. Cac ham truyén dat va céng suat trong mach
cO nhiéu tan so



4.1. Cac hién twong co ban

Ta xét vi du don gian:



4.1. Cac hién twong co ban

Néu chi cé thanh phan 1 chiéu tac dong: Ta c6
diém lam viéc tinh A=(l,,U,) cta dién tr& phi
tuyén R, (co thé tim bang phwong phap do).




4.1. Cac hién twong co ban

Khi c6 c& hai thanh phan tac déng: Ta co diém lam
viéc clia dién tré phi tuyén R, sé “trwot” trong
mot doan BC (diém B (rng v&i nguon dat gia tri
cuc tiéu, diém C (rng v&i nguodn dat gia tri cuc
dai)




4.1. Cac hién twong co ban

Y twédng cia phwong phap: Ta chi xét trwdng hop nguén
AC c6 bién dé rat nhd so v&i ngudn DC. Khi dé:
- DPoan BC rat ngan -> C6 thé coi nhw thang

- Khi doan dac tinh “thang” -> c6 thé thay phan t& phi tuyén bang
mot “mach tuyén tinh twong duwong”

- Poan “thang” BC c6 thé dwoc xap xi bang dwdng tiép tuyén voi
dac tinh cda phan t& phi tuyén tai A.

Chu y: Trong trwérng hop xem xét mach & ché dé xac lap
doi v&i mbi phan t& phi tuyén chi can quan tam téi mot
phan tlr ddng twong dwong trong md hinh tuyén tinh
twong dwong!




4.1. Cac hién twong co ban

Y twédng clia phwong phap(2): Cac mé hinh twong
dwong cho doan Iam viéc nhé cta phan t& phi
tuyén:

- Dién tr& phi tuyén:
u-Uy=f'(l)-(i-1,)
U= 031U, = B0) 1 ]=R 40

VOI

Rd TR f’(IO);Ups :Uo e f’(lo)' I0

Nhw vay dién tré dong chinh 1a hé s6 goc cia duwdng
tiép tuyén v&i dac tinh tai diém lam viéc tinh.




4.1. Cac hién twong co ban

Y twdng clia phwong phap(3):

Trong trwvong hop dac tinh cho theo bang: Pac tinh la
mét dworng gap khuc ndi tirng doan thang lién tiép ->
tiép tuyén cta dac tinh trong mot doan dac tinh chinh
la doan dac tinh d6 -> Hé sb goc cé thé dwoc tinh tw
cac diém déc tinh & hai dau.

Chu v: Tiép tuyén khéng xac dinh dwoc néu diém lam
viéc tinh trung v&i cac diém nut trong bang.



4.1. Cac hién twong co ban

Y twdng clia phwong phap(4):

Trong trwdng hop dac tinh cho theo d6 thi: Ta can tw
wdc lwong va ké dwdng tiép tuyén tai diém lam viéc
tinh. Sau do tiép tuc wdc lwong hé sb goc cua tiép
tuyén -> Sai sb sé twong doi Ion!

Trwwong hep dac tinh cho theo ham ngwoc i=f(u):



4.1. Cac hién twong co ban

Y twdng clia phwong phap(5):

Khi xét mach & ché dd xac lap ta chwa can quan tam
dén gia tri (va cling c6 nghia la chwa can quan tam
dén cong thirc) ctia nguon phat sinh U do theo
nguyén ly xép chong thi trong mach dién ta da giai
dwoc thanh phan 1 chiéu, khi tinh thanh phan xoay
chiéu thi cac ngudn 1 chiéu “tat”, cé nghia la nguoén
phét sinh U cing dwoc thay béi day dan -> khéng
anh hwéng téi qua trinh tinh toan thanh phan xoay
chiéu.



4.1. Cac hién twong co ban

Y twédng clia phwong phap(6): Md hinh twong
dwong cho doan Iam viéc nhé cta phan t& phi
tuyén:
- Cubn day phi tuyén:
v =y, =1'(1,) (i-1)
=y =1'(1) i+[w, = F'(lp) l]=L, i+,

VO : :
Ly =T'(l)w s = — T°(1o) - I

dy di

u(t)=—=~L, —

S dt o=t

Tl cOng thire trén ta cé cudn day phi tuyén twong dwong nhw
mot cudn day tuyén tinh & xung quanh diém lam viéc cia minh.




4.1. Cac hién twong co ban

Y twédng clia phwong phap(7): Md hinh twong
dwong cho doan Iam viéc nhé cta phan t& phi
tuyén:
- Tu dién phi tuyén:
g _Qo = f’(Uo) -(U _Uo)
—>g=f'U,) - u+[Q— f'U,)-Uy]=C, -u+Q,,

VO : ’
Cy=1 (Uo)'st :Qo - 1'U,) Y,
du
— I(t ———
' dt dt

T cdng thire trén ta co tu dién phi tuyén twong dwong nhw mot
tu dién tuyén tinh & xung quanh diém Iam viéc cia minh.




4.1. Cac hién twong co ban

Hoan thién tinh toan cua vi du:



4.2. Phwong phap tuyén tinh héa xung quanh
diem lam viéc

Tom tat lai qua trinh gidi mach bang phwong
phap tuyén tinh héa xung quanh diém lam viéc:
Gom 3 buwarc:
Budre 1: Chi cho thanh phan DC tac déng. Xac dinh cac
diém lam viéc cla cac phan t& phi tuyén va cac tin hiéu
khac theo yéu cau.
Budre 2: Xac dinh cac phan tir dong (tuyén tinh) twong
dwong cla cac phan ti phi tuyén

Bude 3: Cho cac thanh phan AC tac déng, gidi mach twong
dwong (tuyén tinh) (theo cac phwong phap da biét)



4.2. Phuong phap tuyén tinh héa xung quanh

diém lam viéc

Piém lam viéc va phan tlr dong twong dwong cua
cac phan t& phi tuyén:

Phant| Diém Phan tlr ddong khi | Phan t&r déng khi
lam viéc c6 ham dac tinh | c6 bang dac tinh
e U st
R, (Io’Uo) Ry :u(l)‘i:,o R, = Ikl_l .
k+1 k
VY, . —Y
L, =¥'(0 |, =kl
Lx (IO’\PO) d ()"_lo d |k+1—|k
IR vt Qk+1 _Qk
G (Uo,Qo) Cd_q(u)‘ U C _Uk+l_Uk




4.2. Phuong phap tuyén tinh héa xung quanh
diem lam viéc
Vi du tdbng hop ca ba dang phan t& (dac tinh cho
theo ham):



4.2. Phuong phap tuyén tinh héa xung quanh
diem lam viéc
Vi du tdbng hop ca ba dang phan t& (dac tinh cho
theo bang):



4.2. Phuong phap tuyén tinh héa xung quanh
diém lam viéc

Vi du mach nhiéu nguon:



4.3. Cac ham truyén dat va céng suat trong
mach phi tuyén co nhiéu tan so

Trong mach dién (tuyén tinh ho&c phi tuyén) cé
nhiéu tan so, cdng suat tiéu thu (phat) ctia mot
doan mach co dién ap la u(t) va dong dién la i(t)
van dwoc xac dinh nhu trwéng hop tuyén tinh!

u(t)=U, +U;sin(aot + ¢ ) +U,sin(o,t + @, )+
i(t)=1,+1;sin(ot+6,)+1,sin(o,t+6,)+

— p(t) =u(t)-1(t)
e s R e A

cos(¢,—6,)+ o Z cos(@, —6,)+...

—> P = UOIO+\/_\/_ \/_\/_



4.3. Cac ham truyen dat va cong suat trong
mach phi tuyén co nhiéu tan so

Phwong phap “dat diém lam viéc” 1a mét trong
nhirng nguyén ly co ban cua mach dién t& twong
tw khi lam viéc véi cac phan t& phi tuyén!

Mach dié
CTD (pﬁ?tuylé?nr;

tin hiéu AC

_ Tin hiéu
dau ra DC+AC

Ngudén DC nudbi
diém lam viéc
VAN
—>
-/
Ngudn dau vao




4.3. Cac ham truyén dat va céng suat trong
mach phi tuyén co nhiéu tan so
Pé thuan tién, cé thé dung ky hiéu cac dwdng
“truc” cap nguén hodc dat:

+Vpeq

NI S
®
>0 -5
s 80
33 (1) Mach dien 0
cC (phi tuyén) = 9
%E F 5

] «U
z O ©@ ®©

-Vpco hoac GND




4.3. Cac ham truyen dat va cong suat trong
mach phi tuyén co nhiéu tan so

Ta thwdng mong mudn tin hiéu dau ra chi chra
thanh phan AC -> dat thém tu “loc” & cong ral!

Khi dinh nghia dwoc cdng vao va cbng ra, ta sé
c6 cac dinh nghia vé cac ham truyén dat ap/dong

+V e

@ _ | _| |_O©
Tin hiéu vao Mach dién Tin hiéu ra
(AC) (phi tuyén) (AC)
®_ | Q@

-Vpco hoac GND




4.3. Cac ham truyén dat va céng suat trong

mach phi tuyén cé nhiéu tan so

Ham truyén datap  k, = VK, ==L
u, (t) .U1
Ham truyén dat dong k. = '_z(t) v K, :l,_2
Il(t) Ill
Ham truyén dat lai: K,=-2vK,6 =-2
Il Ul
® iq () ix(t) ®
() (Phi tuyén) ol
®, 9

-Vpco hoac GND




Chwong V: Mach phi tuyén & ché do
qua do
5.1. Cac hién twong co ban

5.2. Cac phwong phap gidi mach phi tuyén qua do
co ban

5.3. Phwong phéap tuyén tinh héa tirng doan
5.4. Phwong phap cac bwéc sai phan lién tiép

5.5. Cac phuwong phap khac



5.1. Cac hién twong co ban

(Twong tw nhw doi véi hién twong qua dod trong mach
tuyén tinh)
- QTQ@DP xay ra khi trong mach dién co:
- Thay dbi vé gia tri ciia phan to
- Thay déi vé ban chét cia phan t&
- Thay ddi vé cau tric ctia mach
- Hai dang tin hiéu “co quan tinh” trong mach dién: dong
qua cac cudn day va dién ap trén cac tu dién.
- Dé xac dinh gié tri tirc thdi ngay sau quéa do: phoi hop
hé phwong trinh K v&i 2 dinh luat vé bao toan dién tich
va bao toan tir théng.



5.1. Cac hién twong co ban

- Pé giai mach phi tuyén & ché do qua do:
- Lap hé phwong trinh mach (vi-tich phan, phi tuyén)
- Xac dinh cac “so kién”

- St dung cac phwong phap téan hoc dé giai hé



5.2. Cac phwong phap giai mach phi tuyén qué
dé co ban

- Cac phuong phap kha thi trong tinh toan thu
cong:
- Phwong phap tuyén tinh hoa tirng doan: Pwa bai
toan phi tuyén vé bai toan tuyén tinh twong dwong va
dung cac céng cu tuyén tinh dé giai mach.

- Phuong phap sai phan: La phwong phap phu hop
cho lap trinh tinh toan.

- Phwong phap can bang diéu hoa (doc tham khao)



5.3. Phwong phéap tuyén tinh hda tirng doan

(St dung chung y twdng ciia phwong phap tuyén tinh hoa
xung quanh diém lam viéc)

- Khi diém lam viéc cda 1 phan t& phi tuyén treot trén
moét doan thang (hodc mot doan dac tinh rat ngan) thi
phan tlr dé co thé thay twong dwong b&i mé hinh dong
tuyén tinh




5.3. Phwong phéap tuyén tinh hda tirng doan

- Pé ap dung kha thi phwong phap ta co hai tredng
hop:
- Bac tinh cho theo bang

- Poan lam viéc rat ngan (trong qua trinh quéa dod, thanh phan qua
do rat nho so véi thanh phan xac 1ap trwdc va sau quéa do).



5.3. Phwong phéap tuyén tinh hda tirng doan

- Khi tai thoi diém t, 1 cudn day hoac 1 tu dién phi tuyén
bat dau trwot trén mot doan (thang) lam viéc mai, ta
can xac dinh gia tri trc thdi ban dau dé 1am so kién
cho qua trinh do.

- Phuwong phap anh Laplace dung so kién (t,-)

- Néu di qua diém giao gitra hai doan dac tinh, ta can
“chot” cac tin hiéu trwde khi chuyén dbi dac tinh.



5.3. Phwong phéap tuyén tinh hda tirng doan

- Vidutinh toan: 1 phan t phi tuyén + DC>>AC
-1 phan t& phi tuyén + dac tinh bang 2 doan
- 2 phan t& phi tuyén + dac tinh bang 2 doan



5.4. Phwong phap cac buwoc sai phan lién tiep

Y twédng clia phwong phap:

-  Khong dat van dé xac dinh ham chinh xac u(t), i(t) ma
chi can wdrc lwong gia tri tin hiéu tai mét sé diém roi
rac ty, t;, t,,...

«  Trong thwce té khi cac diém nay cé mat dd cao ta co
thé c6 “hinh anh” cla tin hiéu twong dbi chinh xac.

«  Gidi han thém (dé don gian cac vi du tinh toan): cac
moc thdi gian dwoc dat cach déu, cu thé

bt b
—>t =t,+k-h

vOi h — bwdc sai phan.



5.4. Phwong phap cac buwoc sai phan lién tiep

«  COng thirc sai phan bac nhat: V&i h da nhé:

100 — lim 10 A) = £ ()

A—0 A
: f(x+hg—f(x)
L F09-f(x=h)
h

Bl



5.4. Phuong phap cac budc sai phan lién tiép
 (CO6ng thire sai phan bac hai:

f(x+2h)—2f (x+h)+ f(x)
h2

L fx+h) -2 (0 + f (x=h)
h2

L F0)=2f (x=h)+ f (x—2h)
h2

£7(x) 01

«  DPé méd rong: Lwu y cac hé so trong cdng thirc
khai trién nhi thirc Newton (a-b)".



5.4. Phwong phap cac buwoc sai phan lién tiep

« Cac buwdc cu thé cla thuat toan:

1.

Lap hé phwong trinh Kirchhoff cua mach dién
(khong bat bubc)

Xdc dinh cdc bién dic trueng va 1ap hé phwong
trinh cho cac bien dac trirng do (thwong xuat
phat twe cac phwong trinh Kirchhoff).

Sai phan hoa hé phwong trinh bién dac truwng
Xay dwng cong thwre lap

Xac dinh cac gia tri so kién (t,+) va str dung cbng
thtre lap de tinh cac budrce tiép theo.



5.4. Phwong phap cac buwoc sai phan lién tiep

 Vidu mach bac 1 (+ tinh cac tin hiéu khéng phai bién
dac trwng)

* Vidu mach bac 2

* Viduso kién khac O

« Viduso kién AC

«  Vidu so kién xép chong

«  Trinh bay vé phwong phap gidi bang sai phan bac 2

«  Trinh bay vé phwong phap gidi bang cac bién khac



D,



Tém tat ndéi dung phan Il

1. Cac phan tlr va céac hién twong co ban trong
mach phi tuyén:

2. Ché do xac lap:
— Ngudn DC: ché dé hang (phwong phap do nguorc,
dbd thi,....)
— Nguodn AC: ché dd dirng (phwong phap can bang
diéu hoa, phwong phap diéu hoa twong dwong)
—  Xép chdng: phwong phap tuyén tinh héa x/q diém
lam viéc



Tém tat ndéi dung phan Il
Phan Ill: Mach phi tuyén (xac lap, qua do)
3. Ché dd qua do:

— Phwong phap can bang diéu hoa

— Phwong phap tuyén tinh héa: xung quanh diém lam
viéc, xung quanh diém can bang

— Phwong phap cac bwoc sai phan



Phan IV: Pwdng day dai

Chuwong VI. Cac khai niém, hién twgng va cac hé
phwong trinh dac trwng co ban

Chuwong VII: Pwdng day dai & ché dé truyén cong
suat

Chwong VIII: Puwdng day dai & ché do truyén song



Chwong VI:. Cac khai niém, hién twong va
cac hé phwong trinh dac trwng co ban

6.1. Cac hién twong co ban

6.2. Cac théng so dac trwng co ban cia dudng
day dai

6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai



6.1. Cac hién twong co ban

Puwdng day dai (mach co théng so rai) cé mot s6 hién twong, hiéu ing
ma ta da tam boé qua khi xem xét cac mach dién trwéc day.
Khi mach du “dai”, ta phai xem xét thém mét so hién twong trong mach.
D6 “dai” cua mach dwoc so sanh voi buwdc séng cua tin hiéu trong
mach:

- >=5%: Bat budc xét

- >=1%: Nén xét

- <1%: Khong bat buéc.
So véi dwérng day dai, cac phan t&r mach “ngan” dwoc goi la phan t
tap trung, cac mach “ngan” dwoc goi la mach tap trung.




6.1. Cac hién twong co ban

C6 nhiéu mé hinh va phwong phap mé ta cac hiéu
trng cua dwdng day dai, trong mon hoc sé sir dung mé
hinh 4 théng so.

: RaA LaA
x IxY 0B 08X i(x+Ax,t) x+AX
° > A > °
N _—> . .
'Ig(t) 'Ic(t)
u(x,t Gg-Ax JVCO'AX::Jv u(x+Ax,t)
\ \




6.2. Cac thdng so dac trwng co ban cia duwdng
day dai

- 4 théng sb co ban cda dwdng day:
- R, (Q/don vi dai): dién tro riéng doc duwdng day.
- Ly (H/don vi dai): dién cam riéng doc dwdng day.
- G, (S/don vi dai): dién dan riéng ngang dwong day.
- C, (F/don vi dai): dién dung riéng ngang dwo'ng day.
- Phuwong phép tinh toan cac théng s6: Mdn hoc Ly
thuyét trirong dién tor cho tirng cau hinh dwdng day
truyén tai.



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

- Bai toan giai mach buwdng day dai: Tim cac tin hiéu
u(x,t) va i(x,t) trong mach.
- Chuy t&i sw phu thudc cua ham tin hiéu vao vi tri trén
dwong day dai.
- Pé tim céc tin hiéu ta sé xay dwng cac hé phuong
trinh mach, trong dé chu y toi:
- O ché do xac lap: tap trung cho tin hiéu xoay chiéu diéu hoa
hinh sin
- O ché do qua do: tap trung cho trwedng hgp dwong day dai
khong tiéu tan (R,=G,=0).



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

- DPé lap hé phwong trinh mach, ta st dung mot doan
dwdng day ngan (mach d6 van dwoc coi la mach tap
trung) R=R,-Ax;L=L,-AX; G=G,-Ax;C =C, - AX;

x IxY Ro 2 LoAx i(x+AX,t) x+AX
° > A > °
N _—> . .
A Ig(t) A 4 Ic(t)
u(x,t Gg-Ax JVCO'AX::Jv u(x+Ax,t)

v

Cha y: Con mét sd phwong phap mé ta kiéu khac, nhwng cling dan téi cac
két qua twong tw.



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

@ <

A\

i(x.t) i(X+AX, )  X+AX
> A1) > *
> > _ .
Ig(t) A 4 Ic(t)
u(x,t) Gy Ax JVCO-Ax::Jv u(x+Ax,t)

\

- Biéu dién cac tin hiéu dau ra theo cac tin hiéu dau vao
va théng s6 mach dién:

{u(x + AX,t)

(X + AX,1)

U(X’t) * UR(t) 3 UL(t) (1)
i(X’t) % iG (t) = ic (t)

(2)



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

x IxD i(x+AX,t) x+AX
° > A1 > °
> —_ _ .
* Ig(t) A 4 Ic(t)
u(x,t) Gy Ax JVCO-Ax::Jv u(x+Ax,t)
\ \
® ]

- Biéu dién cac tin hiéu dau ra theo cac tin hiéu dau vao
va théng s6 mach dién:

BTPO Gd u(x,t)—R-i(x,t)—L-ai(a)i’t) (3)
(X +AX,1) = i(x,t)—G-u(x+Ax,t)—C-au(xgtAX’t) (4)



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

- Chuyén vé dang sai phan

(U(X+ AX,t) —u(x,t) . Oi(X,1)
= —R, - 1(x,t) - L, - 5
| i o 1(%1) — Ly ot ()
(X + AX,t) —1(X,1) 2 —GO-u(x+Ax,t)—Co-aU(X+AX’t) (6)
~ AX ot
- Lay tiém can Ax—O0:

;aug;,t) AT ai(;,t) (7)
OURGL) e e _~ ou(xt)
= = -G, -u(x,t)-C, = (8)



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

Xét riéng cho trwdng hop tin hiéu xoay chiéu diéu hoa:

u(x,t) = Uy(x)-sin(at+o(x))
(1) = 1,(x)-sin(at+0(x))
Anh phtrc clia cac tin hiéu:

U, (x)
72 1 o(x)

i(x,t) =1,(X)-sin(wt+0(x)) — I°(x)=|°(X)D A(X)

J2

(u(x,t) =U,(x)-sin(ot +p(x)) — U(X) =




6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

- Hé phwong trinh cho anh phtrc:

dLgb((X) = R, I(X)-Ly- jol (X)=—(R, + joL,)-1(x) (9
d[j(xx) =Gy U (x) -C,- jaJ (X) = —(G, + jaC,) U(x) (10)

- Dat cac bieén mai:
- Tong tré phirc doc (duwerng day): Z, =Ry + Joly;

- Téng dan phirc ngang (dwdng day): VLG T
0 = P T JWLy,



6.3. Cac hé phuwong trinh dac trwng co ban cua
dwong day dai
Hé phwong trinh cho anh phtrc:

dU (x)
< dx

di ()
L dXx
Tw trén suy ra:

(d2U (x) di (x)
2 S e
j dx dx

; ;IX(ZX) : M 2 (Zo 'Yo) 1(x) (14)

=G 2l T 1)

= -Y,-U(X) (12

(Zo-Yo)U(x)  (13)

= -,



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

- Pat bién mai:
- Hé so truyén séng: y = /Zo Y, =a+jp
- Hé phuwong trinh tré thanh:

TV _ i as)
| o
109 _ i @)
L dx

- Hé c6 nghiém (v&i cac hé sb phirc):

U(X) = Ae”+Ae”™ (17)
I(xX) = Be”™ +Bge™ (18)



6.3. Cac hé phuwong trinh dac trwng co ban cua
dwong day dai
- Lién hé gitra cac hé so6 (phdi hop (11),(12)):

dL(Jj)((X) 3 (—j/Ai)e_“ + (7/A2)e” — 7, (Be™ + Be”)

e T
DR o)
0 0

- Pat bién mai: Téng trd séng clia dwdng day



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

- Pat bién mai: Cac thanh phan thuan nghich

U(x) = Ae”+Ae* =U*(X)+U(x) (17)

S hi i‘ﬂ_i o G i
\I(x) A e () =1 (x) (@8)

- Quan hé gilra cac thanh phan:

U*(x) :U"(X) _7
Tl S IR o 5 et



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai
- Xem xét thanh phan e-x;
U* = Ae™ = Aging (erifx _ pgaxgl-pren)
- Ham thoi gian twong wng:
u™(x,t) :ﬁﬁe‘“xsin(a)t—ﬂXﬂD)

la thanh phan song thuan (tl trai sang phai) lan truyén
voi toc do

IS



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai
- Xem xét thanh phan e*vx;
U_ e Aze7x S Azej(pZG(OH'jﬂ)X = Azeaxej(ﬂx"'@Z)
- Ham thoi gian twong wng:
u (x,t) = \/fAzeaxsin(a)t + X+ ,)

la thanh phan song nghich (ttr phai sang trai) lan
truyén véi toc dod

ESES



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

- Hé so6 phan xa n(x):

n(X)—U_(X) I (X) Az 27x
U(x) 1’00 A

trong do co hai vi tri dac biét:

23 27X
=ne

Pau dworng day (Cap nat 1-1°):
- Dién ap:
- Dong dién:

- Hé sb phan xa: i(oﬁ)f”(t) (LYir()

- Cuoi dwdng day (Cap
- Dién ap: u(0,=u(t) u(l,H=un(t)

- Dong dién:

- Hé sb6 phan xa:
x=0 x={



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

5 Hé Sé phén Xa n()‘i(Oi)zH(t) i(€,t)§i2.(t)
U0
n(X) x U 1 () u(0,H=u,(t) u(L,h=ux(t)
trong do co hai vi tri de
A ‘ A ® ®
Pau dwong day (C =l
- Dién ap:
- Dong dién:
- Hé sb phan xa: .i; ii .
- Cubi dworng day (Cay
- Pién ap: 0, 02J
- Dong dién:
- Hé sb6 phan xa: . .

x=0 x={



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

- Khi cudi dwdng day cb tai Z,:

A i 2 5o
U, = U;+U,
; £ . ]
|2 5" |2_|2
3 e
Z N« UZ_UZ
ST TR 7287
X ; : —>in,,: i
g aleitln o
2 = U+—I'+
2 2
U l.J1 l.J2 Z2§
4 2
AR R
L 2 ® ®



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

- Ba trwong hop dac biét:

- H& mach: " o
- Ngan mach:

,, Z;=0->n,=-1
- Hoa hop tai:

L,=Z.—>n,=0



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai
- Tém tat lai cac théng s6 dac trwng cia dwdng day dai
(khi dwoc cho R, Ly, G, C, va w):

- Téng tr& doc:

1 % Z, =R, + JolL,
- Tong dan ngang:
pe Lz Y, =G, + JoC
- Hé so truyén song: - ) Gt
- Van toc truyén song: e Z Yo=a+)p

- Tbng tré song:

- Hé sb phan xa:

& Y
X().nzzzz_zc
U*(x) 1"(x) Z,+ 2L

@_ Z,
X _ |

%
U-

ey 5o



6.3. Cac hé phwong trinh dac trwng co ban cua
dwong day dai

Mt s nhan xét:

- Toc dé truyén séng 1a mdt ham cla tan sé nén dan téi hién
twong meo tin hiéu.

- Pién kién dé chong méo tin hiéu:

- Phwong phap Pupin hoa:



Chuong VII: Budng day dai & ché do
truyén cong suat

7.1. Hé phuwong trinh hyperbolic cua dwdng day
dai

7.2. Ma tran A twvong dwong cua dwdng day dai

7.3. Giadi mach dwdng day dai don trong ché dé
truyén cong suat

7.4. Gidi mach nhiéu dwdng day trong ché dd
truyén cong suat



7.1. Hé phwong trinh hyperbolic cua duwong day
dali

- C4ac nghiém cua cac hé phuong trinh mach duwdng
day dai cé chya cac thanh phan e¥* va evx

- Ta xét nghiém & dang (v&i x — khoang cach t&i dau
duwong day)

U (x) =M cosh(yx)+ Nsinh(yx)

i 09

0, U(x)

\ 4

x=0 X x={



7.1. Hé phuwong trinh hyperbolic cua dwdng day
dai

- Khi dé dong dién duwoc tinh theo:

du (x)

TR yM sinh(yx)+ yN cosh(yx)=-Z,-1(x)

— 1(X) :—ZMsinh(yx)—ﬁcosh(yx)

C C

- Tai diém dau dwdng day (x=0)

<U(O) = MN_) B i,
HO)5i= o TTUN = ST 0) =7,

\



7.1. Hé phuwong trinh hyperbolic cua dwdng day

dai
- Tw do ta co:
U(x) = U,-cosh(yx)—1I,-Z.-sinh(yx)
i) = —U'l-zi-sinh(yx)JrI'l-cosh(yx)
L C

- Tai diém cudi dwdng day (x=I) (biéu dién theo dang B)

U,=U(l) = U,-cosh(yl)-1I,-Z-sinh(y)
Tl st —Ul-zi-sinh(y|)+|'1.cosh(y|)
L C




7.2. Ma tran A twong dwong cua dudong day dai

- T dé suy ra biéu dién theo dang A:

U, = U,-cosh(yl)+1,-Zsinh(y)

] . .

[0 = Uz-Zi-Sinh(j/l)+|2-COSh(7/I)
&

- Ma tran A cua dwo’nq dav dai:

*™> >0
P> >

cosh(y

i-sinh
Z

C ® °




7.2. Ma tran A twong dwong cua dudong day dai

- Ma trén A cua dudng day dai:

cosh(y1)  Z.-sinh(y1)]
2 i'Si”h(?') cosh( 1)
_ZC B
i [ i
U, 02| 01| [A] |02
x:O e - . x:£ - I




7.2. Ma tran A twong dwong cua dudong day dai

- Kbhi ta thay dwdng day dai bang mang hai ctra cho
theo ma tran A, ta sé dwa dwoc bai toan mang co6
théng sé rai (duong ddy dai) vé bai todn mang tap
trung va hoan toan cé thé str dung cac phwong phap
da biét dé giai mach tim céac tin hiéu & dau va cudi
dwdng day (cling 1a dau vao cudi ciia mang hai ctra).




7.3. Giai mach duwdng day dai don trong ché do
truyén cong suat

- Nhac lai phwong phap gidi mach cé mang hai clra
(cho theo ma tran A):

- Thay twong dwong mang hai ctra cho theo A bang mang hai
ctra chi* T hoac I1.
- Thay twong dwong phia céng vao:
- Cbng ra chi chira tai

. nguén e

i I o Z4 Z, '
— —— phiacéngra: — > ST T ;
' Z, . | Z17Z
o1| A |o2 | 011“?33%(#2:2 =7
A: : :
L L
— T
i S L3t




7.4. Giai mach nhiéu dwong day trong ché do
truyén cong suat

- S dung cac phép bién dbi twong dwong dé giai mach
- (Vi du mach thanh cai 2 nhanh phu tai)




7.4. Giai mach nhiéu dwong day trong ché do
truyén cong suat

- S dung cac phép bién dbi twong dwong dé giai mach
- (Vi du mach thanh cai 2 nhanh phu tai)




Chuong VIII: Dwong day dai & ché do
truyén song

8.1. Buong day dai khong tiéu tan va hién twong
song chay trén dwong day

8.2. M® hinh Petersen cho séng danh té&i cudi
dwong day don

8.3. Giai mach dwdng day dai don trong ché dd
truyén song

8.4. Giai mach nhiéu dwdng day trong ché dd
truyén song



Chuong VIII: Dwong day dai & ché do
truyén song

- Qua trinh qua doé trén duwdong day dai ta tam xét cho
dwong day khong tiéu tan (R,=G,=0):

- Trong mach tan sé cao (w rat I&n):;
Zy=R, + jol, ~ jol, >R, =0
Y, =G, + jaC, = jaC, — G, ~0

- Trong mach truyén coéng suat: Viéc gidm do chinh xac cho phép
ta c6 thé dé dang tinh toan hon nén tam chap nhén.




8.1. Dwong day dai khong tieu tan va
hién twong song chay trén dwong day

- Puwdng day dai khong tiéu tan co cac thong so co ban
tinh toan don gian hon:

- Téng tré doc:

Z, = ol

Sl Y, = JoC
- Hé sb truyén séng: 0 A e

- Van téc truyén séng:V Zy-Yo = Jo LGy = a =0, = 0\ LG,
- Tong tr& song: Al |
p LG,

- Tbéng dan ngang:




8.1. Dwong day dai khong tieu tan va
hién twong song chay trén dwong day

- Hé sb6 phan xa:

U- (x) _ |- () -2

" )_ B

- Mang hai cwa (X) - (X)

- cosh(yl)  Z-sinh(y1)]

e Zi sinh(y1)  cosh(y1)

C

cos(pl) j-Z.-sin(pAl)
j-Zi-sin(,Bl) cos( )

C




8.1. Dwong day dai khong tieu tan va
hién twong song chay trén dwong day

- M6t s6 nhan xét vé cac théng so clia dwdng day
khong tiéu tan:
- Téng tré song la sb thuwe (thanh phan o bang 0) nén twong
dwong voi dién tré thuan.

- Van toc truyén séng khéng phu thudc vao tan s6 nén dudng
day khéng tiéu tan cling la dwong day khéng meo.

- Pudng day khéng tiéu tan sé co cdng suat tiéu thy trén
dwdng day bang 0.



8.1. Dwong day dai khong tieu tan va
hién twong song chay trén dwong day

- Pé don gian hoa, ta tam xét cac trwdng hop:
- Qua dé khong co so kién (cac so kién bang 0).
- Song trén dwdng day dwoc “tao” bai:
- Péng ngudn dau dwong day

- Sét danh tai mot diém trén dwdng day.



8.1. Dwong day dai khong tieu tan va
hién twong song chay trén dwong day

- Ta chia cac hién twong can xem xét thanh 2 nhom:
- Cac hién twong xay ra khi séng dang chay trén dwdng day

- Céc hién twong xay ra khi song t&i 1 diém nat nao do (cudi 1
dwdng day, diém nbi gitra cac dwong day, diém ndi cac tai
vao dudng day)



8.1. Dwong day dai khong tieu tan va
hién twong song chay trén dwong day

- Cac hién twong xay ra khi séng dang chay trén
dwong day:

- Do dwdrng day khong tiéu tan nén chi co hién twong tré:

| L,

Ug (t) =u,(t —At) At = £E v= [

Tuy theo chiéu cla song chay, r%/(x)i séng trén dwond ddy 1a
mét thanh phan thuan hodc nghich nén gitra dong va ap cua
song chay van cé lién hé (lwu y do Z.. 1a thuan tré nén quan
hé c6 thé cho dwoc theo ham thi gian)

u (x,t)=2Z.-1"(x,t);u (x,t) =Z. -1 (x,t)



8.1. Dwong day dai khong tieu tan va
hién twong song chay trén dwong day

- Cac hién twong xay ra khi séng danh téi diém nébi:
- M6t phan nang lwong clia song sé “khuic xa” vao hé thong
ghép ndi vao dwong day
- M6t phan nang lwong sé tao thanh song “phan xa” lan truyén
nguwoc tré lai
- Néu cudi dwérng day chi 1a tai thi phan nang lwong
khuc xa sé tiéu tan trén tai do
- Néu cudi dwdng day con céd cac dwdng day khac noi
vao thi mét phan nang lwong khuc xa sé tao thanh 1
séng m&i & dau cac dwdrng day phia sau (nén song
nay dwoc goi la song khuc xa)




8.1. Dwong day dai khong tieu tan va
hién twong song chay trén dwong day

- Bai téan co ban:

- Cho biét cac thdong s6 clia dwdng day va cua song danh téi
trén dwdng day do, cho biét cac thong sb cia hé thong ghép
ndi trén dwong day.

- X&c dinh thanh phan phan xa va thanh phan khuc xa (dong
va ap)
- Bai toan co ban cé thé dwoc gidi bang phwong phap
Petersen



8.2. M6 hinh Petersen cho séng danh t&i cudi
dwong day don

- Khi s6ng danh té&i cudi dwdng day ta co:

u.(x,t) = u’(xt)

{u,,.m(x,t) )

- Do tong tro song Z. la thuan tré nén:
{uml.(x,t) = Z.-i(xt)
U, (x1) = Zc 1, (X1)

- Theo phwong trinh truyén séng tai diém cudi:

u,(t) = u,(t)+ U, (I,1)
o { i2 (t) = ita’i (I 1t) s ip.xg (I 1t)



8.2. M6 hinh Petersen cho séng danh t&i cudi
dwong day don

- Tw hai phwong trinh trén suy ra:

u,(t)+Z. i, () =2-u_(I,t)=2-u_(t)

— C6 thé xay dwng md hinh mach twong dwong mo ta
quan hé trén nhuw sau (m6 hinh Petersen):



8.2. M6 hinh Petersen cho séng danh t&i cudi
dwong day don

- T méb hinh Petersen ta c6: Cac hién twong xay ra tai
cudi dworng day twong tw nhw viéc dong 1 ngudn dién
ap 2u.(t) co dién tré trong Z, vao mach tai cudi dwong
day.

— Néu tai cudi dworng day la tai tuyén tinh thi ta sé sy
dung cac phuong phap gidi mach tuyén tinh (vi du
phwong phap anh Laplace,...)

— Néu tai cudi dwdrng day la tai phi tuyén thi ta sé st dung
cac phwong phap gidi mach phi tuyén (vi du phwong
phéap tuyén tinh hoa tirng doan, phwong phap sai
phan,...)




8.3. Giai mach dwong day dai don trong ché do6
truyén song

- Vi du minh hoa: tai don thuan tré&, tai don bao vé don,
bado vé kép, tai bién ap, tai cdm phi tuyén,...

- Chuy cac trwong hep dac biét: Z,=0, Z,=», Z,=Z,
Z,=R,



8.4. Giai mach nhieu duong day trong ché d6
truyén song

. Mé& rdng bai toan dwdng day don: Khi cudi 1 dwérng day, ngdai cac phan
tr tap trung ta coé thém 1 dwdng day dau ndi tiép.

— Khi s6ng danh t&i cudi dwérng day thie nhat, mét phan ndng lwong khic xa
sé tao thanh séng khic xa bat dau chay tr dau dwdng day th 2. Pong
thoi ta co ul-k.xa(t):ZCZil-k.xa(t)

— Khi xét cac hién twong séng danh t&i cudi dwdng day thir nhét, ta cé duwong
day phia sau twong duwong v&i 1 dién tré thuan co gia tri bang tong tré
song cua dwdng day thr 2. Vi vay trong md hinh Petersen, dwdng day
phia sau sé& co thé dwoc thay bang 1 dién tré twong duwong.

. Néu tai diém ndi cé nhiéu dworng day: Méi dwdng day déu dwoc thay
bang tdng tré séng ctia minh.



8.4. Giai mach nhieu duong day trong ché d6
truyén song

«  Trwdéng hop hé thong dién phire tap:
— Ta tinh toan tuan tw theo qua trinh lan truyén ctia song:

« Khi song chay trén dwérng day: chi cé hién twong tré

« Khi séng chay t&i 1 diém ndi co tai hodc cé dwdng day khac: st
dung mé hinh Petersen dé tinh thanh phan khac xa, sau d6 1a tinh
thanh phan phan xa.

- Khi trén dwéng day co6 nhiéu thanh phan séng (do hién twong phan
xa va khdc xa nhiéu 1an) thi gia tri tte thoi ctia dién ap va dong dién
tai 1 diém trén dwong day sé bang tdng dai sd cac thanh phan (tinh
chat xép choéng)



8.4. Giai mach nhieu duong day trong ché d6
truyén song

«  Vidu: hai dworng day ndi tiép -> tinh cac gia tri tin hiéu
tai 1 s6 diém va 1 sé thdi diém
e Vidu: hé thong 3 dworng day,...

«  Phan xa nhiéu lan (+ vi du trwdng hop dac biét tai
thuan tré, h& mach, ngan mach, hoa hop tai,...)



Tong két mén hoc va hwdng phat trién ©



