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Tom tit: Bai viét tdp trung phdn tich tam quan trong va tinh kha thi ciia viéc tmg dung tri tué nhén tao (Al) trong gidng
day mé-dun May dién cho HS trinh d¢ trung cap nganh Pién cong nghiép tai Truong Cao dang Lai Chdu. Tri tué nhén tao
digc xem la cong cu hiéu qua trong viéc mo phOng hoat d‘ong cua may dién, ca nhdan hoa qud trinh hoc tdp va t6i wu héa
phwrong phép giang day, giip HS dé dang tiép cdn va nam bt kién thwc phwc tap. Bai viét ciing danh gid thuc trang giang
day mo-dun May dién tai trvong, chi ra cac kho khan nhw han che vé thiét bi thire hanh, phu’o’ng phap giang day truyen
thong va thiéu tinh triee quan trong dao tao. Tir g a6, bai viét dé xudt cac gidi phdp cu thé va thiét thiee, bao gom pht trién
phdn mém mé phong Al xdy dwng bai giang sé héa tich hop Al va té chire cdc budi thwe hanh thong qua nén tang cong
nghé Al Viéc u’ng dung Al trong giang day khong chi giup nang cao hiéu qua hoc tdp ma con tao nén tang viing chdc cho
HS trong viéc tiép cdn cac cong nghé hién dai, ddp trng nhu cdu cia thi truong lao dong trong thoi dai cong nghiép 4.0.
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Abstract: The article focuses on analyzing the importance and feasibility of applying Artificial Intelligence (Al) in
teaching the Electric Machines module for intermediate-level Industrial Electrical students at Lai Chau College. Al is
considered an effective tool for simulating the operation of electric machines, personalizing the learning process, and
optimizing teaching methods, enabling students to easily access and comprehend complex knowledge. The article also
evaluates the current state of teaching the Electric Machines module at the college, highlighting challenges such as limited
practical equipment, traditional teaching methods, and a lack of visual interaction in training. Based on these findings,
the article proposes specific and practical solutions, including developing Al-based simulation software, building digital
Al-integrated lessons, and organizing practical sessions through Al technology platforms. The integration of Al in teaching
not only enhances learning efficiency but also lays a solid foundation for students to access modern technologies, meeting
the demands of the labor market in the era of Industry 4.0.
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Trong bdi canh Cach mang cong nghiép 4.0,
tri tué¢ nhan tao (Al) dang tré thanh cong cu quan
trong trong giao duc nghé nghiép. Nghi quyét sb
29-NQ/TW (2013) va Luat Gido duc nghé nghiép
(2014) déu nhan manh tim quan trong cia viéc
tmg dung cong nghé, bao gdm Al, nham nang cao
chat lugng giang day va tao méi truong hoc tap
linh hoat, hi¢u qua. Trong dao tao nganh Di¢n
cong nghiép, giang day mo-dun May dién yéu cau
tinh chinh x4c cao, kha ning mé phong thuc té va
tuong tac truc quan. Tuy nhién, viéc giang day
hién nay con gip nhiéu han ché nhu thiéu thiét
bi thuc hanh, phuong phap truyén thong ning 1y
thuyét va thiéu moé phong tinh hudng thuc té. Viéc
ung dung Al vao giang day mo-dun May dién co
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thé khic phyc nhimng han ché nay bang cach cung
cAp mo phong 4o, hd trg hoc tp ca nhan hoa va
t6i wu héa qua trinh giang day. Bai viét nay phan
tich vai tro, thuc trang va dé xuat giai phap nham
mg dung Al hiéu qua, gop phan nang cao chét
luong dao tao va dap tmg nhu cau thi trudng lao
dong.

IL. NOI DUNG

2.1. Vai tro cua tri tu¢ nhan tao Al trong day hoc

Tri tué nhéan tao (AI) dang ngdy cang khang
dinh vai trd quan trong trong viéc d6i méi va nang
cao chat lugng gido duc, dac bi¢t 1a trong dao tao
nghé nghiép. AI khong chi hd trg GV trong viée
truyén dat kién thirc ma con gitp ca nhan hoa qua
trinh hoc tdp, dap ung nhu cau hoc hoi da dang
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ctia HS. Thong qua cac phan mém mo phong va
hé théng hoc tp théng minh, Al c6 thé tai hién
cac mo hinh, quy trinh hoat dong phuc tap mdt
cach truc quan va sinh dong, giap HS dé dang
hiéu va ndm bt nhing kién thirc triru twong. Pic
biét, trong gidng day cidc mo-dun k¥ thuat nhu
May dién, Al gitp HS c6 thé thuc hanh thong qua
moi truong 4o, quan sat va phén tich chi tiét hoat
dong cua cac loai may dién ma khong can qua
nhiéu thiét bj thuc té dat do. Ngoai ra, Al con mo
ra co hoi hoc tap linh hoat thong qua céc nén tang
hoc truc tuyén, gitp HS c6 thé hoc moi lac, moi
noi. Sy két hop giita Al va cac phuong phap giang
day truyén thong khong chi gitp tiét kiém thoi
gian, chi phi ma con nang cao hiéu qua giang day,
tao ra mGt moi truong hoc tap tién tién, hién dai va
dap Gmg t6t nhu cau cua thi truong lao dong trong
thoi dai cong nghiép 4.0.

2.2. Ung dung tri tué¢ nhin tao (AI) trong
gidng day modun Mday dién cho HS trinh d¢
trung cip dién cong nghiép

Bai 1: May bién ap

1. Khai quat chung vé may bién ap

Ung dung AI: Al déng vai trd quan trong trong
viéc mo phong cau tao va nguyén 1y hoat dong cua
may bién ap thong qua phan mém 3D mo phong
k¥ thuat s6. Cac phan mém nay giap HS dé dang
quan sat cach thuc dong di¢n, tir truong va sy
chuyén ddi dién ap gitta cac cudn day hoat dong
trong may bién ap. Al c6 kha ning mo phong cac
tinh hudng thuc t& nhu qua tai, ngdn mach, hay
dao dong dién ap, tir 46 gitip hoc sinh hiéu rd hon
vé nguyén 1y hoat dong va cach xu 1y sy cb. Vi
du: Str dung phﬁn mém MATLAB-Simulink dé
mo phong chi tiét nguyén 1y 1am viéc cua may
bién ap. Hoc sinh c6 thé diéu chinh dién ap dau
vao va dau ra, quan sat truc tiép su thay doi dong
dién qua cudn day so cép va thi cip, ciing nhu
hién tugng cdm ung dién tur. biéu nay gitp hoc
sinh hinh dung r6 hon vé hiéu suit 1am viéc cua
may bién ap va cach thirc toi wu hoa hoat dong.

2. Quin may bién ap 1 pha c& nhé

Ung dung AI: Al cung cdp mdi truong hoc
tap 4o, noi HS co thé thuc hanh quén day may
bién 4p 1 pha c& nho ma khong lo ling vé sai sot
1am hong thiét bi that. Phan mém AI cho phép HS
thue hanh timg budc, tir lua chon vat liéu, thiét ké

m6 hinh day quén, xac dinh sb vong ddy va cach
quan chuan xéc. Al ciing c6 thé tu dong canh bao
khi phat hién HS lam sai trinh ty hodc mic 15i
ky thuat. Vi du: Trén phf?m mém LabVIEW hoic
SimulIDE, hoc sinh ¢6 thé mé phong quy trinh
quin day may bién ap 1 pha. Néu HS quén sai sb
vong day hodc dau sai dau day, phan mém sé& tu
dong phat hién va hién thi canh bao. Sau khi hoan
thanh, phan mém con cho phép HS kiém tra hiéu
qua hoat dong ctia may bién ap thong qua biéu dd
dién 4p va dong dién.

3. Cac may bién ap dic biét

Ung dung AI: Al gitp mo phong hoat dong
ctia cac loai may bién ap dic biét nhu méy bién
ap tu ngau, may bién ap xung, va may bién ap ba
pha — mot pha. Thong qua cac mo phong chi tiét,
HS ¢6 thé d& dang so sanh hiéu suit, cau tao, va
tmg dung ctia timg loai may bién ap. Al ciing hd
trg phén tich cac thong s6 ky thuat, cung cp bao
céo hiéu suat va dé xuét giai phéap cai tién trong
qua trinh van hanh. Vi du: St dung phan mém
ETAP (Electrical Transient Analyzer Program),
hoc sinh c6 thé so sanh hiéu sut giita may bién
ap ty ngiu va may bién ap thong thuong. Phan
mém cho phép HS thay d6i cac thong sb nhu dién
ap dau vao, dién ap dAu ra, va tai dién dé danh gia
su khéc biét trong hiéu suat hoat dong. Diéu nay
gitip HS hiéu sau hon vé tinh tmg dung cua timg
loai may bién 4p trong thuc té.

Bai 2: Pong co dién khong dong bd mét pha

1. Khai quat chung vé déng co khong dong
b mét pha

Ung dung AI: Al dong vai tro quan trong
trong viéc mod phong ciu tao va nguyén 1y hoat
dong cia dong co dién khong dong bo mot pha.
Théong qua cac phan mém moé phong, HS c6 thé
quan sat chi tiét mach dién khoi dong, hoat dong
cua tu dién, cudn day khéi dong va cudn day lam
viéc. Al giup HS hiéu r& cach dong dién khoi
dong duoc phan phdi trong cac cudn ddy va tir
truong dugc tao ra trong qua trinh van hanh ctua
dong co. Vi du: Str dung phan mém MATLAB-
Simulink hodc Proteus, HS c6 thé quan sat truc
tiép qua trinh khoi dong va van hanh cia dong
co. Phan mém cho phép diéu chinh théng s6 dong
dién, dién ap khoi dong va phan tich sy phan b tir
truong qua cac cudn ddy. Diéu nay gitp HS hiéu
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sau hon vé nguyén 1y hoat dong va cac yéu t6 anh
huong dén hiéu suit cua dong co.

2. Théo lip, biao dudng dong co khong dong
bo mot pha

Ung dung AI: Al cung cdp md phong chi tiét
quy trinh théo lip dong co dién khong dong b
mot pha trén nén tang phan mém 3D. HS c6 thé
lam quen véi quy trinh thao lap timg bo phan nhu
bd stato, roto, quat lam mat, va tu dién khoi dong.
Al cho phép HS thuc hanh théo lip ao trude khi
thao tac trén thiét bi thuc té, giam thiéu rui ro lam
hong thiét bi. Ngoai ra, Al ciing huéng dan hoc
sinh cach bdi tron, 1am sach va kiém tra cic bd
phéan quan trong cua dong co trong qua trinh bao
dudng. Vi du: St dung phan mém SolidWorks
hodc Autodesk Inventor, hoc sinh ¢6 thé thuc hién
quy trinh théo lip dong co khong déng bo mot
pha 40. Phan mém s& chi dan timg budc thio roi
va lap rap cac bd phan. Néu hoc sinh lip sai hoic
bo qua budc quan trong, Al s€ dua ra canh bao va
yéu cau diéu chinh.

3. Quén diy dong co mét pha diy quéin dong
tam 1 16p 2p =2

Ung dung AI: Al cung cip md phong chi tiét
ting budc quin day dong co mot pha kiéu dong
tam 1 16p 2p = 2, gitp HS d& dang nam bat ky
thuat va quy trinh thuc hién. Al s& huéng dan HS
tr budc chuan bi vat liéu, lya chon kich thudc day
quan, thiét ké so dd quan ddy, dén qua trinh thuc
hién va kiém tra sau khi hoan thanh. Phan mém Al
cing ¢6 kha ning ty dong phat hién sai sét, chang
han nhu quin thiéu vong ddy, sai hudng quin,
hodc két ndi mach sai, va dua ra canh bao ngay
1ap ttrc. Vi du: Str dung phﬁn mém SimulIDE hoic
EPLAN Electric P8, HS thuc hanh quan day trén
mo hinh 40. Phan mém s& hudng dan chi tiét timg
bude, tir viée xac dinh sb vong day, diém dau va
diém cudi cua cudn day, dén cach diu ndi cac dau
day. Sau khi hoan thanh, phin mém s& hién thi két
qua mo phong dé HS kiém tra do chinh xéac cua
quy trinh quén day.

Bai 3: Pong co dién khong dong bd ba pha

1. Khai quat chung vé dong co dién khong
dong bd ba pha

Ung dung AI: Al dong vai trd quan trong
trong viéc md phong ciu tao va nguyén 1y hoat
dong cua dong co dién khong dong bo ba pha.
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Thong qua phan mém mé phong 3D, HS c6 thé
quan st truc quan cau tao cua stato, roto, cach sap
xép cudn diy va nguyén 1y tao ra tir truong quay
trong dong co ba pha. Al cling m6 phong qua trinh
khéi dong, van hanh va dimg dong co, dong thoi
cho phép HS diéu chinh céac théng sb nhu dién ap,
tan so va dong dién. Vi du: Sir dung phan mém
MATLAB-Simulink hodc Proteus, HS ¢6 thé diéu
chinh thong s dong dién va dién ap dau vao cho
dong co. Phan mém s& hién thi d6 thi dong dién,
tir truong quay va hiéu suat van hanh cua dong co
trong ting giai doan hoat dong, giup HS hiéu rd
hon vé méi lién hé gitra dién 4p, dong dién va tde
dd quay cua dong co.

2. Thio lip, bio duong dong co dién khong
dong bd ba pha

Ung dung AI: Al gitip mo phong quy trinh
thao 1ip va bao dudng dong co khong dong bo
ba pha trén nén tang 3D. M&i budc thao lip va
bao dudng déu duoc mo phong chi tiét, bao gdm
thao roto, stato, quat lam mat, vong bi va cac linh
kién khac. Al con huéng dan HS cach béi tron
0 truc, vé sinh cudn day va kiém tra thong sd ky
thuat caa tirng bo phan. HS c6 thé thue hanh thao
lip 40 nhiéu 1an ma khong lam hu hong thiét bi
that. Vi du: St dung phﬁn mém SolidWorks hodc
Autodesk Inventor, HS duoc huéng dan ting
budc thao roi cac bg phan chinh cua dong co, tir
stato, roto dén cac linh kién phu tro. Néu HS thuc
hién sai thao tac, phén mém sé& hién thi canh bao
va goi y chinh stra ngay lap ttrc.

3. Quén diy dong co ba pha kiéu dong tAm 1
16p 2p = 4 va dong khuén 1 16p 2p = 4

Ung dung AI: Al cung cip mé phong chi tiét
timg budc quan diy dong co ba pha kiéu dong
tam 1 16p 2p = 4 va ddng khuén 1 16p 2p = 4. Hé
thong Al s& hudng dan HS tir khau chuan bi vat
liéu, lya chon kich thudc day, b tri cudn day trén
stato, va ddu ndi cac dau day. Phan mém ciing cho
phép HS kiém tra két qua quan day sau khi hoan
thanh va tu dong phat hién sai sot nhu thiéu vong
day, sai huéng quan hodc déu ndi sai. Vi du: Sir
dung phan mém SimulIDE hodc EPLAN Electric
P8, HS thuc hanh quin day 4o trén mé hinh dong
co ba pha. Phan mém s& mé phong chi tiét qua
trinh quén day, hién thi huéng dan ting budc va
cung cap canh bao khi phat hién 18i k¥ thuat. Sau
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khi hoan thanh, HS c6 thé chay thtr nghiém mo
phong dé kiém tra hiéu suat va kha ning van hanh
cua dong co.

III. KET LUAN

Viéc ung dung tri tu¢ nhan tao (Al) trong
giang day mo-dun May dién cho HS trung cip
nganh Pién cong nghiép tai Truong Cao ding
Lai Chau 1a xu hudng tit yéu trong thoi dai
Céach mang cong nghi¢p 4.0. Al giap mo6 phdng
thiét bi dién, ca nhan hoa hoc tap va tdi wu hoa
phuong phap giang day, hd tro HS nim viing
kién thtrc phuc tap mdt cach truc quan va hi¢u
qua. Bai viét da phan tich vai tro cta Al trong

céc ndi dung hoc tap nhu May bién ap, Dong
co dién khong doéng bd va May dién dong bo,
d@)ng thoi néu 1o 1¢1i ich tur viéc md phong, thuc
hanh va danh gia két qua hoc tap. Dé trién khai
hiéu qua, cin ddu tu co s& ha ting, ning cao
nang lyc GV va xay dung chuong trinh dao tao
phu hop. Su két hop giita Al va phwong phap
giang day truyén thong s& tao moi truong hoc
tap ning dong, gitip hoc sinh sin sang dap ing
nhu cau thi trudng lao dong. Al 1a chia khoa doi
méi gido duc nghé nghiép, gop phan xdy dung
ngudn nhan lyc chat luong cao cho sy phat trién
bén virng.
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