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Astract: Electrical circuit module is the first subject that students take in Industrial Electricity and the
interest rate in this module is not high because students are no longer interested in solving problems
and analyzing them with lessons. practice at school or at home. Pre-designed exercises are not helpful
in understanding the calculation and analysis of circuit components. This article will discuss circuit
modules in MATLAB and Simulink. Circuit analysis requires an industry-based approach that promotes
learning based on specific circuit systems. In the industrial electrical vocational training program of the
vocational college system, students were assigned the task of solving problems in the electrical circuit
module. The results showed that when applying problems in MATLAB, students had a better understanding
of the principles of electrical circuits. The students’ level of interest in Electrical Circuits problems also
increased, leading to better retention of the course.
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1. Gié6i thi¢u

Sinh vién (SV) theo hoc nganh Dién cong nghiép
phai tham gia hoc m6 dun mach dién véi bdn tin chi.
Diéu kién tién quyét duy nhit cia mé dun 1a tinh
toan dugc cac bai toan v& mach dién va khoa hoc
dugc thiét ké dé truyén cam himg cho SV va giéi
thiéu cho SV cac khai niém vé mach dién trong nam
tha nhat. M6 dun gidi thi€u vé mach dién trong hoc
ky mot nam thir nhat cia chwong trinh Pién cong
nghiép nhim nang cao sy quan tim dén nghé Pién
cong nghiép, dan dén ty 18 hoc tap cao hon, ting kha
ning duy tri va cudi cting 14 ty 1 tot nghiép cao hon.

M6 dun mach dién dong vai tro 1a cira ngd dan
vao tat ca cac chuong trinh giang day nghé Pién
cong nghiép tai truong. Muc dich cia moén hoc la
gidi thidu cho SV vé cac khai niém vé cac phan tur
thy dong va cac dinh luat lién quan diéu khién hoat
dong cua mach dién khi cic phan tor duoc két nbi
trong mach hoac hé théng. Moén hoc vé mach dién
bao gém cua mo6 dun mach di¢n (khai niém DC va
khai niém AC) da dugc tién hanh ¢ dinh dang truyén
théng bao gém giai quyét véan dé, tién hanh lam bai
tap, thuc hanh trong phong thi nghiém.

Phuong phap dao tao nay duong nhu la phuong
tién hiéu qua dé cung cip thong tin khi SV tham gia
moén hoc. Tuy nhién, nhiéu giang vién (GV) bay to
quan diém riang SV cac khoa hoc niam hai khong giit
dugc kién thie ly thuyét mach co ban nhu mong doi.
C6 18, néu SV tham gia hoc cac khai niém co ban

nhu mach ndi tiép, phan tich nat, phan tich vong,
dinh 1y cong suét cuc dai, dinh ly Thevenin,..., béng
cach sir dung MATLAB, cac em c6 thé luu giit thong
tin phan tich mach tdt hon vi SV phai thyc su hiéu
céc khai niém vé mach dién dé c6 thé 1ap trinh trong
MATLAB. Hon nita, SV trong thé gi¢i cong nghé
ngay nay khong dua vao bai giang cua GV ma thich
kiém chimng tai liéu Iy thuyét thong qua viéc st dung
hé théng may tinh va céng nghé. Co6 rat nhiéu goi
phén mém trén thi truong nhu Multisim, PSPICE,
v.v. Tt tuyét voi dé SV tim hiéu vé mé phong mach
dién. Tuy nhién, su hiéu biét sau hon vé cac mach
dién ¢6 thé duogc nang cao néu SV viét mi cua riéng
minh trong moi truong nhu MATLAB va sau d6 mo
phong mach trong Simulink dé phan tich hoat dong
cua mach.
2. Phwong phap nghién ciru
2.1. Téng quan vé MATLAB, Simulink va mach
dién

MATLAB 12 m6t phan mém tinh toan dang nhan
duoc su quan tam dac biét tr cong dﬁ”)ng khoa hoc va
ky thuat. MATLAB tranh duoc viéc bién dich kho
thuong gip trong cac ngdn ngit truyén thong nhu
C++, JAVA, v.v. Hon nita, n6 mang dén kha nang g&
16i dé dang, khong gian 1am viéc dé thuc thi va sir
dung cac ham thu vién tich hop gitp tranh hang tram
cau Iénh 1ap trinh. Ngoai ra, con cung cép su tién loi
clia cac cong cu thiét ké giao dién ngudi dung dd
hoa (GUI) ciing nhu nén tang mo hinh héa khoa hoc
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ma khong can 1ap trinh t6n nhiéu cong strc. Simulink
nhu mot phan bd sung cia MATLAB d3 nang cao
g dung ciia gbi phan mém.

Simulink duoc tich hgp voi MATLAB, dugc st
dung dé mé hinh hoéa, mé phong va phan tich cac
hé théng dong, dong thoi cung cip hd trg cho cac
h¢ thdng tuyén tinh va phi tuyén dwoc md hinh hoa
theo thoi gian lién tuc, thoi gian 1dy mau hoic kiém
tra chéo ciia hai hé thong. Simulink bién méy tinh
ctia ban thanh méi trudng phong thi nghiém dé mo
hinh héa va phan tich cac h¢ thong nhu hé thong k¥
thuat dién.

2.2. Cdc Iy thuyét vé mé dun mach dién

Céc chu dé sau day duoc giang day trong mé dun
mach dién: DPi¢n ap va dong dién, dinh luat Ohm,
cong suét va nang lugng, mach dién mot chiéu ndi
tiép, Mach mot chiéu song song, dang séng xoay
chiéu hinh sin, Theo phuong phap giang day
truyén théng, mo dun mach dién dua trén cac bai
giang va thi nghiém trong phong thi nghiém duoc
bién soan cung cap dudi dang gido trinh giang day.
Vao nam hoc 2023 - 2024, mén hoc da duge stra doi
dwa trén y twong gidi thidu bai tap dua trén phin mém
trong moi tiét hoc, trong d6 gidi thiéu khai niém 1ap
trinh cac bai toan mach dién st dung MATLAB.
Ngoai ra, mot nhom tir hai dén bdn SV duoc yéu cu
lam cac bai tap theo gido trinh va str dung phan mém
Matlab. SV duoc l1am quen voi MATLAB va dugc
yéu cau viét md MATLAB cho céc khai niém da hoc
trong gio hoc. Lép con lai 1a nhom ddi ching trong
d6 SV duoc day theo cach truyén thong boi cac triét
ly giang day theo ngit canh truyén thong.

2.2.1. Tinh toéan mach dién mét chiéu co ban
a. Mach dién gdm trd mic ndi tiép hodc song song
- So' @6 mach di¢n

Pién trér mdc ndi tip Pién tré méc song song

R1
mp| (R R1 Rzmp-| |R
R2
. _R1xR2
R=R1+R2 " R1+R2
R=R1+R2+R3+R4+.. I
; 2 R~ Ri"R2'R3”

Hinh 2.1 Mach dién g&m dién tré mdc noi tié}) hodc
song song

- Xét mot mach dién cu thé R,

R, =1Q,R, =6 Qnhu hinh 2.2

=2Q,R, =2Q,
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Hinh 2.2 Mach dién gém 4 dién tré mdc noi tiéip va
song song
Ta co:
R,va R, mac ndi ti€p R,,= R,* R, (1)
5 £ R;R,
R, vaR micsongsong R,,, —=—— (2)
R,+ R,
R, va Rmméc noi tip R,=R +R234 (3)

Dua vao cac phucng trinh (1) (2) va (3) tinh
toan mach co ban 1a can thlet trong vi¢c g1a1 quyet
van @& mach dién. SV Vlet cac ma trén phin mém
MATLAB. Mot vi du vé tinh toan nhu vay la tim
dién tré tuong duong trong mach.

b. Ap dung MATLAB tinh toan

Tién hanh nhap dir liéu 1én MATLAB béng cach
tao file.m véi tén EX1 va chay file EX1 kiém tra két
qua so vdi viée t1nh toan co ban bang may tinh tay.

Fies P EXX
MATLAB DielEX1 m
M'p cac gia tri R

Nate » ¥
@ =xim g

Workspace
EName Vol HSize Elass | o
Hri 2 1 doutle | 1L
[Hrize 4 1 doutle
[ 2 1 doutle
Brn 3 1 double

2 1
1 1
(] 1

Command Window

MR qoup [ B

il
Br

doutle a7z
double

Hinh 2.3 Két qua sir dung MATLAB tinh todn
222 A'p dung dinh ludt Kirchhoff vao giai mach dién

a. So dd mach dién

Cho so d mach dién nhu hinh 2.4 ¢6 hai nat 1 va
nut 2 tién hanh kiém chimg két qua dién ap tai hai nut
bang Simulink - MMATLAB.

@;’A

R 2
! AP~
100
R3 R2
ésn S60 1

< aA

Hinh 2.4 Gidai mach dién g(5m ba dién tro va 2
nguon dong
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Ap dung dinh luat Kirchhoff tai nut 1 va nat 2

Nut 1 i =i, +1, 4)
v—0 v -v,
R RIS B R 5
6 10 )
Nut 2 L +i, =0 +i (6)
v, =V, v, =0
——2+4=2+ 7
0 (7)
Chuyén di (5) va (7) ta thu dugc (8) va (9)
1 1 %
— __2=2 8
(6 10)v1 10 ®
v, 1 1
AT, 2O
10 (6 10) )

Céc phuong trinh (6) va (9) c6 thé duoc biéu dién

theo (10)
1,1 _1
6 10 10 |wm][2
1 (1 1) v, | 7|2 (10
JR— j— _+_
10 106

b. Ap dung Simulink - MATLAB tinh toan

Khéi dong Simulink — MATLAB st dung thu
vién SimPowerSystems mo6 hinh hoéa mach dién tién
hanh mo phong va kiém chimg két qua dién ap tai
nut 1 va nat 2.

S

.||_

Hinh 2.5 So' d6 mé phong mach dién

Dua vio két qua mé phong ta thiy riang gia tri
dién 4p tai nut 1 va nat 2 bang véi két qua da tinh toan
trudc do. Pinh luat Kirchhoff 1a mot trong nhiing
dinh luat co ban trong mach dién, gitip ching ta phan
tich cac mach phtc tap. MATLAB 1a mét cong cu
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manh mé& dé giai cac bai toan vé dinh luat Kirchhoff,
nhd vao kha ning tinh toan sb hoc va lap trinh d&
dang. Khi sir dung MATLAB, ching ta ¢ thé biéu
dién c4c hé phuong trinh tir dinh luat Kirchhoff duéi
dang ma tran va giai chung mdt cach nhanh choéng.
Nho kha nang truc quan hoa két qua qua db thi, viée
phan tich va danh gia hoat dong ctia mach dién tré
nén dé dang va thuan tién hon rat nhiéu.

Tir d6, cho thiy tim quan trong cua phin mém
MATLAB nhu thé nao trong viéc tinh toan ddi véi
hé thdng mach dién 16n. Gitp SV ¢6 thé hiéu bai mot
cach nhanh chéng va truc quan hon, d& tiép thu bai
giang hon, ¢6 thé lam nhiéu bai tip va kiém nghiém
cac mo hinh mach dién trong thuc té.

3. Két luin

Viée tmg dung phan mém MATLAB/Simulink
trong mé dun mach dién gitp nang cao sy quan tam
ctia SV trong viéc giai quyét van dé va hiéu cac khai
niém vé mach dién, din dén ty 1& ghi nho cac kién
thirc mén hoc cao hon va cubi cung 14 ty 18 t6t nghiép
cao hon. Bai viét nay nhdn manh sy phat trién cua
phuong phap thyc hanh trong giang day nganh dién
cong nghlep va chi ra cach tiép can nay c6 thé duoc
phat trlen, giang day va chia sé gitta cac GV trong
khoa. Qua d6 nhin manh tdm quan trong cua cac
chu‘cng trinh tiép can cong dong. Cac chwong trinh
nay mang dén cho SV va GV co hoi chia sé
hiéu biét ciia ho va thuc diy sy quan tim cua
SV. Su da dang cua céac hoat dong hoc nay
nay giup SV nhan thic dugc tdc dong cua
mon hoc va khoa hoc trong mai truong giang
day nganh dién cong nghiép ciing nhu méi
quan h¢ ndi tai gitta chiing voi nhau. Ngoai
ra, sy tham gia cua SV vao qua trinh nay sé€
thic ddy cac k¥ ning giao tiép duoc nang cao
va phat trién kha nang hoat dong dac biét tdt
trong moi truong lam vi¢c theo nhém.
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