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Mach dién mét chiéu,
Nguon dién ap va dong dién
ddc lap va phu thudc,
Phuong phap dong dién
vong,

Can bang cong suét,

Phin mém may tinh
MultiSim 10.1,

Pinh luat Kirchhoff thir hai.

TOM TAT o ,

Bai vict nay dua ra cac hudng dan d¢ phan tich mach dién DC tuyén tinh c6 cac nhanh
chira cac ngudn sire dién dong EMF va ngudn dong dién 1y tudng; cac phan tir tich cuc
phu thudc, bang phuong phap dong dién vong trong méi trudng MultiSim 10.1. Dac biét
chu trong giai quyét duge viée tinh toan can bang cong suat. Cac loai bai toan cu thé va
thi du sir dung phin mém computer Multisim 10.1 dwoc trinh bay dé lam rd cac khai
niém, dong thoi gitp sinh vién k¥ thuat nam thir ba tai cac truong dai hoc k¥ thuat da
nganh kiém chimg két qua giai bai tap 16n ciia ban than.
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ABSTRACT

This article provides guidelines for analyzing linear DC circuits containing branches with
ideal electromotive force EMF and current sources; dependent active elements, using the
mesh current method in the MultiSim 10.1 environment . Particular emphasis is placed on
power balance calculations. Specific problem types and examples utilizing Multisim 10.1
software are presented to clarify concepts and assist third-year engineering students at
multidisciplinary technical universities in verifying the results of their major assignments.
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Nguyén Tién Diing

1. Dit van dé

Phén tich so @6 mach dién DC tuyén tinh c¢6 cac nhanh
chira ngudn sirc dién dong EMF va nguon dong dién 1y tuong
trong ché d6 1am viéc xéc 1ap ctia so dd mach dién, dudi dang
cac bai tap, 1a mét nhi€ém vy bat budc cho sinh vién & cac
truong dai hoc ky thuat da nganh, néu thyc hién giai nhiing
bai tap nay b?mg phuong phap dong dién vong voi cach giai
thu cong truyén thong thi chua phu hop v6i hién tai.

Cung v6i su phat trién ctia khoa hoc computer va cac
phan phém chuyén dung, viéc phan tich mach dién DC tuyén
tinh trong ché d6 xac 1ap di c6 thém nhiéu phuong phap,
trong d6 phai ké dén sir dung cong nghé computer va phan
mém MultiSim 10.1 dé giai bai toan phan tich nay.

Bai bao dua ra nhitng huéng dan giai quyét cac van
dé dién hinh va thi du vé mo hinh hoa ching trong mdi
truong MultiSim 10.1, cho phép sinh vién nim vimng hon
phuong phap luan dugc dé xuét va co duoc k¥ nang thyc
hanh cho mé hinh héa mach dién trong moi truong MultiSim
10.1 duogc str dung rong rai cho sinh vién theo hoc nganh “K§y
thuat Dién va Dién t”.

2. Muc tiéu va phwong phap nghién ciru
2.1. Muc tiéu nghién ciru

Khai thac méi trudng MultiSim dé giai bai toan phan
tich mach dién DC tuyén tinh & ché d6 xac lap dya trén
phuong trinh dong dién vong va giai thich bang hinh anh truc
quan cua mo hinh hoéa céc hién tugng vat 1y cua so dd mach
dién dién hinh.

2.2. Phwong phap nghién ciru

* Sur dung so dd mach dién DC tuyén tinh dién hinh
truyén théng trong gido trinh Ly thuyét mach va phuong
phap dong dién vong dé 1ap hé phuong trinh dai s tuyén tinh
cho so @6 mach DC dién hinh duoc chon véi thong ) ky
thuat cu thé cho tit ca cac phﬁn tor nguén va tich cuc cua no;

* St dung cac dinh luat co ban vé bao toan va chuyén
d6i nang luong va két qua mo phong ciia mé hinh hoa so d6
mach dién dé kiém ching tinh chinh xac; tin cdy ciia phuong
phap phan tich nay.

3. Noi dung va két qua nghién ciru:
3.1. Phén tich mach dién DC tuyén tinh véi cdc nhdinh
chira nguon EMF va nguon dong dién Iy twong djc lip

Viéc tinh toan mach dién bang phuong phap dong
dién vong, thuong dugc bt ddu bang viée phan tich so bd
cAu tric so d6 mach dién. Néu trong n6 khong ¢6 nhanh chtra
ngudn dong dién, thi bai toan duoc giai bang tap phuong
trinh cho cac vong ddc 1ap theo cac thuat toan da biét [1]. Khi
ton tai trong so dd mach dién mot nhanh chia nguén dong
dién thi can phai chon ra mot vong sao cho dong dién chay
qua nhanh nay (thém nita, theo nhanh nay chi c6 mot dong
dién vong khép kin). Trong truong hop nay, dong dién vong
dung bang dong dién nhanh do.

Thi du 1: Cho so ¢ mach dién DC tuyén tinh véi
ngudn EMF B, va ngudn dong dién J 1y tuong doc lap,
nhu H. 1 véi cac thong s6 mach:

R, =50hm; R, =100hm; R, =150hm;

R, =250hm ; R, =200hm; E, =100V ;

E, =50V; E, =150V ; J =5A.

o !@; .

| S—
(<
L\

H.1. Mach dién véi ngudn dong dién déc lap

Hay tim gia tri cac dong dién vong trong hai vong mach
kin v&i cac nhanh chira nguén EMF 1y tuong doc 1ap va cac
dong dién nhanh qua céc dién tro.

Giai

Gia dinh cac dong dién vong mach kin va cac dong dién
nhanh c6 ky hiéu va chiéu nhu H.1a.

@ pa—

H.1a. Gia dinh ky hi¢u va chiéu cac dong dién vong kin va
nhanh

Dbi v6i hai vong mach kin ¢é nhanh chira hai ngudn
EMF E, va E, voi hai dong dién vong |, va |,,, st dung
dinh luat Kirchhoff thtr hai cho mach kin va tir H. 1a, viét
dugc hé hai phuong trinh dong dién vong

1,Ry = 1,R, =JR; =—F;; } )
IllRZl + |22 22 ‘JR23 - E E
& day R, va R,, — hai tong tr¢ riéng ciia hai mach

vong kin;

R, =R,, =50hm; R, =150hm va R,, =200hm

— céc dién tro tuong hd cua cac “contours”.

Giai hé ph‘ucmg’ trinh dai s6 tuyfm tinh (1) theo
phuong phap truyén thong, thu dugc két qua

1,, =—0,34090909A ~ —0,341A ; 1,, ~1,932A ;

I, =2,273A;1, =5A; I, ~-5,341A; 1, = —0,341A;
I, =-3,068A; 1, =~ -1,932A.

Theo két qua nay voi ddu cua gia tri cac dong dién
nhanh, thu dugc so d6 mach dién véi chiéu dong dién thuc
trong cac nhanh s€ nhu H. 1b.

@© Li——>
L
Mk Ik o
I E,
I: ' L i
R —> E, —> R

1,
= A\ (<)
—— B I
H.1b. Chiéu thye trong cac dong dién nhanh ciia so' do
mach dién DC tuyén tinh véi nguén dong dién doc lap
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Thiét 1ap mé hinh hoa cho so d6 mach dién (H. 1.)
trong moi twong MultiSim 10.1 ¢6 két qua nhu H. 2 va so
sanh két qua tinh todn néu trén vai cac chi sd hién thi tat ca
cac dong dién nhanh trén mé hinh H. 2.

Nhu vay, cac dit liéu tinh toan 1a tring véi gia tri do
luong dugc cia cac dong dién nhanh ciia mo hinh trong méi
treong Multisim 10.1.

Tiép tuc phan tich mach DC vé cong suat dién ngudn
phat va cong suat tiéu thy trén cac phan tur tro tich cuc. Dua
chc watt ké do cong suat  phat va cong suét tiéu thu vao trong
cac nhanh nhu H. 3. Két ‘qua md phong 1a cac chi s6 cong
suét phat dién va cong suét tiéu thu dién nang nhu H. 4.

Cac chi sb ctia watt ké:

* nguén EMF E, cho cong suét phat 227,272 W ;

* nguon EMF E, cho cong suat phat 249,999 W ;

* nguén EMF E, cho cong suat tiéu thu 289,769W;

* ngudn dong dién J cho cong suat phat 707,382W.

Nhu vy, tong cong sudt dién phat:

Peen = Psl + PE2 +P - PE3 =

=227,272+ 249,999 + 707,382 - 289,769 =

=894.866 W.
Tong cong suat ti€u thu dién bdi cac phan ti tro tich
cuc dugce tinh theo cong thie P =1°R, i=1+5, va tong

cong suit dién tiéu thy 13 bang
Py =IPR + 2R, + 2R, + IZR, + IZR, =
= 25,80992 + 250 + 427,894215 +
+2,907025+188,25248 ~

~ 894,865W.
3.2. Phén tich mach dién DC tuyén tinh véi cdc nhdnh
chira nguon EMF va nguon dong dién Iy twéng phu thuc

u1 u3

0.341

DC 1e-0090hm sQ DC 1e-0090hm

+E1

[J&5a <3 (Dfov

us
DC 1e-0080hm
R3 = > RS
150 200
DC 1e-0090hm
uz E2 "

moy N4
—— -
sov S5A

DC 1e-0090hm

H.2. M6 hinh mach dién trong moi trwong Multisim

A1 A3
DC 1e-0080hm R1 DC 1e-0090hm Tl
R 50 b
< —
3
R4 150V
[ 250 X1 —9 %
~\+E1
Vo' ot (| ) wov
=\ v
‘ vs DC 10MOhm
L e
AS ‘ 3 A4
150 200
e 5030hm 0 1e0050hm
A2 2 o
R2 ~\ s
|8 o # ) { J —e xoee Jon
100 = B xee
DC 1¢-0090h: v | 3A Vo i
e i
‘—l 1 [ J in

H.3. M0 hinh mach dién trong méi trwomg Multisim
10.1 dé do lwomg cin bing cong suit dién & mach dién
duge xét

& Wattmeter-XWh3 | %

[ so7cow Il 2050w |

& Wattmeter-XxWM1 | %8 & Wattmeter-XWM2 | %8

[ zonn |

[
Power Factor: | m Power Factor: m Power Factor:
|
Voltage Current Voltage Current Voltage Current
+ - + - + - + - + - + -
|
@ Wattmeter-xwha | & @ Wattmeter-XWHS )
—_— \
DEAEE | EECETE
[ | [
Power Factor: Power Factor: m
Voltage Current Voltage Current
+ - + - - - +
—— J/

H. 4. CAc chi s6 ciia ddng hd do cong suit

Céc ngudén EMF va ngudn dong dién phu thugc —cac
ngudn dién ning duoc diéu khién gia tri cong suit, cac ngudn
dién nay thuong dugc mo ta trong so dd mach dién 1a cac phén
tt bdn cuc 1y twong: dau vao va du ra c6 mot cap cuc, cac cuc
nay lai 14 cac cuc cua hai nhanh — dau vao va dau ra [2]. Nhanh
dau vao c6 thé & dang ngin mach hodc hé mach, con nhanh
dau ra c6 thé 1a ngudn dién ap hoic ngudn dong dién.

Céc ngudn EMF va dong dién phu thudc, duge phan
chia thanh bdn loai duva trén bén kha nang Kkét hop cua cac dai
luong dau vao va dau ra, bdn loai nguén dién phu thudc:

(*) ngudn dién ap phu thude, duge diéu khién boi dién
ap (Voltage-Controlled Voltage Source — VCVS);

(**) ngudn dong dién phu thuoc (Dependent Current
Source — DCS);

(***) ngudn dién ap phu thudc (Dependent Voltage
Source — DVS);

(****) ngudn dong dién phu thudc, dugc didu khién boi
dién ap (Voltage-Controlled Current Source — VCCS).

Ngudn (*) con duge goi 13 bo khuyéeh dai dién ap 1y
tuong, con (**) — bo khuyéch dai dong dién 1y tuong. Thi dy,
bo khuyéch dai thuat toan 1y twong (ideal operational amplifier
—10A) — (*) v6i hé s6 khuyéch dai vo cing 16n; tré dau vao
1a vo cung; va tré dau ra bang 0.

Khi ton tai trong mach dién loai ngudn (***), diéu dau
tién Ia tinh toan so bo EMF ciia ngudn thong qua cac dong dién
vong doc 1ap, sau d6 1a tinh EMF nay ¢ vé phai ctia phuong
trinh (dang phuong trinh (1)).

Thi du 2, tim cac dong dién nhanh va dong dién qua
ngu@)n E, trong so dd mach dién c6 nguf‘)n EMF phu thude
dong dién qua tr& R,, nhu H. 5, v&i cac thong s6 cho trude

E, =140V ; f=50; R =R, =200 Ohm

B

H.5. So' dd mach dién véi nguén EMF phu thugc loai

(***)
Trong so dd nay, suc dién dong E; duogc diéu khién
bang dong dién 1,: E, = S1,. Chon chiéu cic dong dién vong

I, va l,, nhu trén H. 5a, tinh 1,va E, qua cic mdi quan hé
sau:
|2 = |22_|11;E3=:3|2 =ﬁ(|22_|11)’
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H.5a. So' d6 mach dién véi nguon EMF phu thugc loai

(***)
suy ra dugc:
IRy —1,R, =E;;
_|11Rz + |22R22 = Es :ﬁ(lzz - |11) .
Cudi ciing c6 duoc phuong trinh & dang:
_|11(R2 _ﬂ)"' Izz (Rzz _ﬂ) =0.
Giai dong thoi cac biéu thirc thu dugc, cho phép xac
dinh gia tri cac dong dién vong 1, va 1,,, qua do tinh duogc
cac gia tri cac dong dién nhanh

I,=0,5A; I, =0,2A; I, =0,3A.
DC 10MOhm oo
i,,‘:'L‘ % 5
B m m
2004 Dc 1e-0030hm Dc 1e-0090hm
2 00 500 B
3
5
& e R3
C L B 0200 ‘:gg 1e-0090hm ﬂmm

H.6. M hinh so d6 mach dién véi (***) trong méi
trwdng MultiSim 10.1
Trén H. 6 trinh bay mé hinh héa cho so d6 mach DC
H. 5 v6i ngudn loai (***) trong moi trudng Multisim 10.1.
Céc chi s6 gia tri cac dong dién nhanh hoan toan tring véi
két qua tinh toan dir liéu va ciing kiém tra dugc cén bang
cong suit phat va tiéu thu
Pser = Peoy =67 W..

Néu trong so d6 mach dién nay c6 ngudn phu thugc
loai (*), thi truéc hét 1a phai tinh dién ap diéu khién thong
qua cac dong dién cac nhanh. Viéc tinh toan tiép theo s&
khong khac véi thi du da trinh bay, thi duy, nguén phu thudc
loai (*) 1a EMF E, c6 gié tri dugc diéu khién

E, =AU, ::BRz(Izz - In) :

Thi du 3, nhu 14 mot bai tap 16n trong gio thuc hanh
cho sinh vién nganh “K¥ thuat Dién va Dién ti”, tac gia dé
xudt bai tap “Phan tich mach dién DC tuyén tinh c6 cac
nhanh chira ngu(“)n EMF va nguén dong dién phu thudc, nhu
H. 7” v6i cac thong sb cho trudc:

E =35V ; E, =50l,; R =R, =200 Ohm;
R, =100 Ohm; R, =R, =125 Ohm .
>

N7
| S | —
R, R,
E, '
ORI o]

H.7. So' 6 mach dién véi ngudn (*)

Yéu cau: phén tich mach dién va tim gia tri cc dong
dién vong va dong dién nhanh bang phuong phap dong dién
vong trong moi truong MultiSim 10.1.

Giai

Gia str ky higu va chidu cac dong dién vong va dong
dién nhanh nhu H. 7a. M6 hinh ciia mach dién nay trong moi
truong MultiSim 10.1 nhu H. 8. Bai bao da xem xét cac
thanh phan ciia phuong trinh cho mach dién véi nguon phu
thudc loai (*) va (¥**).

r\J
L—» Cj .
‘R_zl o le

@ {n] [ {=]) 2]
s b

H.7a. So' dd mach dién véi gia dinh ky hiéu va chiéu cac
dong dién vong va dong dién nhanh véi ngudén phu thudce
logi (*)

Khi ton tai trong cac nhanh ciia mach dién cac nguf)n
phu thudc loai (**) va (****) thi trude hét phai chuyén doi
hai nguon nay vé nguon phu thude loai (***).

Néu sy thay thé nhu vay 1a khong thé, thi can phai sir
dung céch khac, cach khac nay dugc mo ta trong thi du vdi so
dd mach dién nhu H.9.

"

2A A4
R2 R4 Fra—n
2 B 3 S E N 5
, i
SRR |
4 2000 DC 1e-0090hm i " — DC 1e-0090hm
Lm.‘nc 1-0090hm =
7 Uﬂsn
(f\)~E1 R3
| )38V 1000 6
Pet—a
o l 1.012
i }!]nc 12-0090hm
R1 E——m] g’
) &L v N f s 8 |
2000 — 1
DC 1e-0030hm s0Q
— N 50

DC 10MOhm

H.8. M6 hinh héa so' @ mach dién véi ngudn phu thudc
loai (*) trong moi trowong MultiSim 10.1.

R, E,
| — | &
| M |

o] )

H. 9. Thi du so' dd mach dién véi ngudn phu thudc loai
(**) nhu mgt bai tip trong gio thwe hanh cho sinh vién
nganh “Ky thuit Dién va Dién ti”

Trong so dd mach dién ndy c6 ngudn dong dién phu
thuoc J =al,.

Li—s

Céc thong s6 ctia mach trén H. 9 duge cho trude:
E, =100V ; R, =100hm ; R, = 200hm ;
R, =150hm; J =al, =5l,.

Trong mach dién c6 mdt vong ddc 1ap voi nhanh chira
nguon EMF E,, phuong trinh dong dién vong cuia mach doc
18p nay:

Ly (R+R,)~ 1R, =E,.

Dong dién |,, bang dong dién ciia ngudn dong dién
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Jil,=J.
Nhung mit khac J =al, =a(l,—1;).
Suy ra, thu dugc su can béng
I, = a(lzz - |11) )

tu day lai duoc
e, a
1-a “a-1

Thay ty 1€ thu dugc nay vao phuong trinh dong dién
vong cho vong c¢6 nhanh chira nguén EMF E, doc lap s€ thu

L

duoc biéu thic tinh dong dién vong |1,

-— & 2)

R1+R2_R2L
a-1

Néu dong dién J 1a ham ctia dién ap U, (ngudn dong

Ill

dién phu thudc duoc diéu khién b‘éng dién ap, loai ngudn
(****)), thi dong dién vong |, can dugc tinh thong qua
dong dién |, .

Dua vao ‘biéu thirc (2), dong dién vong cua vong c6
nhanh chira nguon EMF ddc 1ap s€ bang

l, = & = 100 = =20A.
R+R,—-R,~%  10+20-20->-
a— 5-1
Bang cach nhu vay, tim dugc cac gid tri:
w=20A; 1, :205i_1=25A.
Tiép theo 1a gia trj cac dong dién nhanh
,=20A; l,=1,-1,,=-5A; 1,=25A.

Cac két qua thu dugc néu trén, co thé kiém chung
bang cach tinh toan can bang cong suat va moé hinh héa so do6
mach dién nay trong moi truong MultiSim 10.1 nhu H. 10.

U1

—:}—W
1 10Q

|~ 3 - ) 5 I+

DC 1e-0090hm
+V1 5 A/A

() 100 vV R3
= []150

m 1e-0090hm _w 6
0 1 =

DC 1e-0090hm

H.10. M hinh so d6 mach dién véi ngudn dong loai (**) trong
moi trwong MultiSim 10.1
4. Thio luin két qua

* Két qua 6 Thi du 1 cho thay:

Két qua tinh toan gid tri cic dong dién vong va cac
dong dién nhanh bang cach giai hé hai phuong trinh dai s6
tuyén tinh (1) gdn nhu dang tuyét dbi véi cac chi sb gia tri
cac dong dién nhanh trén md hinh hoa trong mdi trudng
MultiSim 10.1 H. 2.

Gidng nhu cac qué trinh vat 1y bat ky, trong mach dién
duoc mo6 hinh hoda, ciing quan sat dugc luat bao toan va
chuyen dbi nang luong. Luat nay trong ky thuét dién thi duoc
thé hién & dang can bang gitra cong suat dién dwoc phat ra
voi cong suét dién tiéu thy, do chinh 1 cin bang cong suat
trong mach dién.

Diéu quan trong 1a truyen dat duoc cho ngudi hoc
thay dugc su can bang cong suit trong mach dién 1a yéu to
can va du dé danh gia tinh chinh xac cta viéc phan tich mach
dién. Khi thuc hién tinh toan can béng cong suét cua mach
dién, ma trong mach dién nay co nguén dong dién, thi ngudi

hoc thudng mic 13i 1a khong tinh cong suét sinh ra tir ngudn
dong dién. Can thiét phai chu y dén diéu nay khi phan tich
mach dién c6 chira ngudn dong dién trong cac nhanh.

Thuyc hién dua watt ké vao mé hinh hoa (H. 3.), két qua
ctia cac chi s6 cong sudt phat va cong suét tiéu thu trén cac watt
ké (H. 4.) ding bang gia tri cong suat phat va cong suét tiéu
thu duoc tinh toan bang phuong phap truyén thong va da ching
minh nguyén 1y “Cén bang cong suat” dugc thé hién chinh Xac
trong mach dién (H. 1.) Nhu vay, diéu kién cin bang cong sut
duoc quan sat. Khi thuc hién mé hinh héa phép do luong can
bang cong suét, cdc sinh vién can dwoc nhdc nhé phai bao dam
cde watt ké duwoc két néi chinh xdc.

Mot diéu kha tha vi trong nhanh chtra nguon EMF E,
va ngudn dong dién J c6 su can bang cong suat khong doi &
muc ~707,383W — & bét ky gid tri nio cia EMF E,. Diéu
nay duoc gidi thich nhu sau: ¢ cac gia tri khac nhau cuia EMF

E,, xay ra su phan phdi lai cong suat phat va cong suét tiéu
thu giita chung, sao cho tong ciia chiing ludn bang 707,385W.
Vi thé, khi gi4 tri EMF E, bang 195V, nguon EMF sé& phat ra
cong sudt 975W, con ngudn dong dién lai tidu thu 17,62W,
dién tré' R, tiéu thu 250W cong suat dién, két qua 1a tong cong
suét phat 12 707,383 W. Yéu té nay c6 thé duoc sir dung dé xac
dinh gia tri va chidu ctia dién 4p trong ngudn dong dién & EMF

E, co gia tri khdc nhau ma khong can tinh toén trudc.

Trong trudng hop ldy thi du nay dé thanh mot bai tap
trong gio thuc hanh cta sinh vién nganh “Ky thudt Dién va
Pién t” thi ¢6 thé luge bo mach vong kin thir ba véi nhanh
chita nguén dong dién J va EMF E,. Hoic giit nguyén nhu
1a mot Bai tap co yéu cau cao hon.

* V&i mach dién DC tuyén tinh c6 cac nguén EMF va
dong dién phu thudc 1y tuong, viéc phan loai cac nguén EMF
va dong dién phy thudc thanh bdn loai (VCVS — *); (DCS —
**); (DVS — ***); va (VCCS —****) da dinh hudng phan
tich cho timg loai mach DC tuyén tinh va kha niang chuyén d6i
tlr loai nay sang loai khac, gitip phan tich dé dang hon ma
khong 1am thay d6i ban chét 1am viéc ciia mach dién DC tuyén
tinh duoc xem xét;

* Két qua & Thi du 2 cho thay rang, phan tich mach
dién DC tuyén tinh ¢6 nhanh chira ngué)n phu thudc loai (*)
hodc nhanh chira nguon phy thudc loai (***) (H. 5. va H. 7.)
v6i két qua hién thi trong méi truong MultiSim 10.1 1a rat
thuyét phuc. Vi thé, trong mét s6 so d6 mach DC tuyén tinh ¢
nhanh chtra cac ngudn loai khéc thi nén chuyén dbi ngudn d6
sang thanh loai (***) thi chdc chin viéc phan tich mach dat két
qué chinh x4c. Néu viéc thay thé nay 1a khong thé thi st dung
cach nhu Thi du 3 trong bai viét nay.

* Két qua ¢ Thi du 3 cho thiy ring, phan tich so dd
mach dién DC tuyén tinh véi nhanh chira ngudn dong dién phu
thuoc dugc diéu khién boi dong dién J =l loai (**) hodc
duogc diéu khién bang dién ap J =aU (H. 9.). Két qua tinh
toan dua trén cac biéu thirc va cac chi s trén mo hinh héa trong
moi truong MultiSim 10.1 cua so dd H. 9, mot lan nita cho
thdy nguyén 1y “Can bang cong suat” dugc kiém ching;

* Céc két qua clia cac thi du dugc trinh bay trong bai
bao nay c6 thé nhu 13 cac dap 4n cua cac bai tap 13 cac thi du
nay, mot dang bai tap cho sinh vién nganh “K¥ thuat Dién va
bién tir” trong gio thuc hanh.

5. Két ludn

Bai bdo nay da xem xét mot phuong phap gidi cac bai
toan mach dién DC tuyén tinh v61 cac nhanh chira nguén EMF
va ngudn dong dién 1y tudng loai doc lap va phu thudc, bing
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phuong phap dong dién vong. Cac mo hinh héa ctia cdc mach
dién hinh trong moi trrong MultiSim 10.1 dwoc thyc hién va
trinh bay bang anh ctia chung voi day dii cac chi s6 hién thi
két qua ciia qué trinh mé phong ché do 1am viée xac lap. Qua
d6, cho phép ban doc kiém chimg tinh ding din cua viéc
phan tich mach dién dwoc 1iy lam thi du va ban doc ciing s&
dat duoc ky ning nhat dinh trong viéc mé hinh héa céc so d6
mach thyc té trong moi truong MultiSim 10.1.

Phuong phép nay ciing ¢6 thé dugc ap dung dé tinh
toan thanh phan bién ddi cua tin hi¢u khi “ON” transistor
ludng cuc theo so dd “base” chung va “emitter” chung, st

dung phuong phap ky hiéu dé tinh toan mach dong dién hinh
sin.
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[1] MaTxanoB I1. H. OcHOBBI aHaNH32 JIEKTPUIECKUX
nenei. JluneitHple memu: y4eOHWK ans By3oB. M3g-e 2-e,
niepepal. u gon. M.: Beicmas mkomna, 1981. 333 c.

[2] CoGoaer B. A., Boauenckos B. . H3yuenue
OIIepPaTOPHOTO METOIa pacueTa IEePEeXOTHBIX IPOIECCOB B
JMUHEHHBIX 3JIEK TPUUECKUX MEMSIX IPH MPOM3BOJIBHBIX H

AMIYJIbCHBIX Bo3neicTBusax // [leqarormka. Bompocs! Teopun
n npaktuky. 2017. Ne 4 (8). C. 52-57.

032

LTVU, Issue 06, September 2026




