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In the context of the Industrial Revolution 4.0 and the robust development of smart
home technology, integrating knowledge and skills related to smart electricity into
vocational training programs is absolutely essential. Recognizing this importance, the
author group has researched and developed a smart electrical practice model using
Tuya switches, offering a simple, effective, and cost-appropriate solution for training
at Lao Cai College. The model is designed to fully simulate a typical household
electrical system, integrating smart control capabilities via a Wi-Fi network. This

Smart electrical model
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Remote control

Smart home

Internet of Things (10T)

allows learners to practice controlling a variety of real-world electrical devices such as
lighting, electric fans, air conditioning systems, and automated plant watering systems.
Through this model, learners can easily access and familiarize themselves with smart
electrical control technology. Implementation and evaluation results show that the
model brings numerous practical benefits. Specifically, it helps the college
significantly save investment costs on expensive smart electrical equipment, while
simultaneously providing an effective learning tool. The model strongly supports
advanced practical exercises such as switch circuit wiring, configuring and setting up
Tuya devices, as well as creating and deploying complex smart control scenarios. This
not only enhances practical skills but also develops problem-solving thinking and
adaptability to new technologies for students, equipping them with the necessary skills
to meet the demands of the labor market.
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Trong bdi canh cach mang Céng nghiép 4.0 va sy phat trién manh m& cua cong
nghé nha thong minh, viéc tich hop cac klen thirc va k¥ ning vé dién thong minh
vao chuong trinh dao tao nghé 1a v ciing can thiét. Nhan thirc duge tAm quan trong
nay, nhom tac gia da tién hanh nghién ctru va phat trién mot mé hinh thyc hanh dién
thong minh st dung cong tic Tuya, mot gidi phap don gian, hiéu qua va c6 chi phi
phu hop cho cong tac dao tao tai trudng Cao dang Lao Cai. M6 hinh duoc thiét ké
dé md phong diy da mot hé thong dién dan dung thong thuong, tich hop kha ning
didu khién théng minh qua mang Wi-Fi. Diéu nay cho phép ngudi hoc thuc hanh
didu khién da dang cac thiét bi dién thuc té nhu dén chiéu sang, quat dién, hé théng
diéu hoa nhiét do va h¢ théng tudi ciy tu dong. Thong qua m6 hinh nay, ngudi hoc
dé dang tiép can va lam quen v6i cong nghé didu khién dién thong minh. Két qua
trién khai va déanh gia cho thdy mo hinh mang lai nhiéu loi ich thiét thuc. Cu thé, no
gip nha truong tiét kiém  déng ké kinh phi dau tu vao céc thiét bi dién thong minh
dit tién, ddng thoi cung cAp mot cong cu hoc tap hiéu qua. Mo hinh hd tro manh mé
cho cdc bai thuc hanh chuyén sau nhu d4u ndi mach cong tic, cAu hinh va cai dat
thiét bi Tuya, ciing nhu tao 1ap va trién khai cac kich ban didu khién thong minh
phirc tap. Diéu nay khong chi nang cao ky nang thyc hanh ma con phat trién tu duy
giai quyét vin dé va kha ning thich ing voi cong nghé mai cho sinh vién, trang bi
cho ho nhiing ky ning cin thiét dé dap img yéu ciu cua thi truong lao dong.
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1. Gi6i thiéu

Trong nhimg ndm gﬁn day, cong ngh¢ nha thong minh (Smart Home) da va dang tr¢ thanh
mot phan khong the thiéu trong doi song hién dai. Tai Viét Nam, cac thiét bi diéu khién dién
théng minh nhu 6 6 cam, bong dén, cong tac, v.v. c6 thé két nbi va dicu khién tir xa thong qua cac
nén tang nhu Tuya Smart, Google Home, Alexa, v.v. Xu thé nay dang dat ra yéu ciu cap thiét ddi
Vi cac co so gido duc nghé nghiép, dac biét la cac truong day nghé, trong vi€c cép nhét chuong
trinh ddo tao dé hoc vién ¢6 thé tiép can va 1am chil cac cong nghé tién tién dang hién hitu trong
thue tién cudc séng.

Trudng Cao ding Lao Cai 1a mot trong nhing don vi gido duc nghé nghiép di dau trong vige
d6i méi phuong phap day hoc theo hudng gan ly thuyét véi thuc hanh, dong thoi dau tu mua sam
trang thiét bi nhim nang cao chat luong ddo tao. Tuy nhién, thye té cho thay cac thiét bi phuc vu
cho no6i dung thuc hanh vé dién théng minh tai nha tredng van con nhiéu han ché. Sb lugng thiét
bi chua dap ung dugc nhu cau hoc tdp, mo hinh thyc hanh con don gian va thiéu tinh tuong tac
thuc té, ddc biét 1a chua tich hop cac nén tang diéu khién thong minh phd bién nhu Tuya Smart.
Hon nita, cach thirc ddu ndi trong cac bai thyc hanh hién tai chu yéu str dung day cim, khong
phan anh ding quy trinh lap dat trong thuc té thi cong, din dén viéc hoc vién khong co diéu kién
rén luyén k¥ nang ddu ndi hé thong dién théng minh mot cach bai ban.

Tir thyc trang trén, nhom tac gia da tién hanh nghién ciru, thiét k& va ché tao mo hinh dién
thong minh str dung coéng tic Tuya, nhim muc tiéu hd trg giang day va hoc tdp nghé dién tai
Trudng Cao ding Lao Cai. M6 hinh duoc xay dung dua trén nguyén 1y hoat dong ciia mot ngdi
nha thong minh dién hinh, bao gom: Hé théng chiéu sang, 10 suéi may lanh, tivi, camera an ninh,
bom nudc, ... c¢6 kha ning tr dong hoa va giao tiép v6i nhau theo mot lich trinh hay kich ban xéac
dinh [1], [2] M6 hinh sir dung mang Internet of things (IoT), thiét 1ap su tuwong tac giira con
ngudi va thiét bi, gita cac thiét bi voi nhau [3] - [8]. 'Ngoai kha nang trinh dién cong nghé dién
thong minh, m6 hinh con tich hop hai phuong phap lap dat dién dan dung pho bién 1a di day ndi
bang 6ng gen hinh chit nhat va di dy ngam bang 6ng gen tron, giup hoc vién nhén biét va luyén
tap thao tac thi cong thuc té. Thiét ké mo hinh ciing duoc chu trong dén yéu t6 tham my, bo tri
thiét bi hop 1y, mau sac hai hoa, tir d6 tao sy himg tha hoc tap, khoi day kha ning sang tao va tu
duy k¥ thudt cho hoc vién. Pac biét, moé hinh cho phép thuc hién nhiéu bai thuc hanh da dang
nhu dau ndi diéu khién dén chiéu sang, dén trang tri, quat tran, chuong dién, cong to dién, dén
ciu thang... phan 4nh chinh xac cac tinh hudng thuc té trong sinh hoat va san xuat [9].

M5 hinh sau khi da hoan thién dugc két ndi voi hé thdng diéu khién trung tim va phin mém
Tuya Smart dé tién hanh kiém tra kha ning van hanh va diéu khién thiét bi tir xa trong cac diéu
kién md phong thuc té va dugc danh gia dua trén nhiéu tiéu chi nhu: tinh su pham (phu hop voi
muyc tiéu giang day), tinh khoa hoc — k¥ thuat (dting nguyén 1y, chinh xac vé mit k¥ thuat), tinh

sang tao, kha nang m¢ rong va tich hop v6i cac ndi dung dao tao khac. Bén canh d6, mé hinh con
dugc kiém tra ve€ kha nang van hanh an toan, d¢ tin cdy trong sir dung va mirc d6 twong thich véi
diéu kién thyc té san xuat hién nay. Cac tiéu chi nay 14 co s¢ dé xac dinh hiéu quéa va tiém ning
g dung mé hinh vao chuong trinh dao tao nghé Dién.
2. Phwrong phép nghién ciru va ché tao mé hinh
2.1. Phwong phdp khdo sdt thuc té

Trong qua trinh nghién ctru va xdy dung mé hinh dién thong minh, nhom tac gia da tién hanh
khao sat va phén tich céc loai cong tic Tuya phd bién trén thi truong Viét Nam. Céc tiéu chi duogc
xem xét bao gdom: tinh ning k¥ thuat (kha ning két ndi khong day, diéu khién tir xa, lap trinh thoi
gian), kha nang tuong thich véi cac thiét bi dién dan dung, mic d6 dé sir dung dbi vai nguoi hoc,
cling nhu gia thanh so véi mét bang thiét bi dién thong minh hién nay (Hinh 1).
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Két qua khao sat cho thiy cong tic Tuya c6 wu diém ndi bat 1a hd trg két ndi Wi-Fi 6n dinh, tich
hop tt voi cac nén tang nhu Tuya Smart, Google Home, Alexa, dong thdi c6 nhidu mau mé, ching
loai voi mire gia hop ly, phu hop voi diéu kién tai chinh cta céc co s¢ gido duc nghé nghiép.

Dua trén két qua phén tich, nhom nghién ctru da lwa chon cac thiét bi dap tng yéu cau cua md
hinh 1a dé lap dat, dé van hanh, c6 kha ning diéu khién tir xa qua mang Wi-Fi, dong thoi hd tro
cac tinh ning hién dai nhu didu khién bing giong ndi va lap trinh kich ban hoat dong
(automation). Viéc lya chon nay nham dam bao mo hinh ¢6 thé mé phdng chinh xac hoat dong
cua mot hé théng nha thong minh trong thyc té, tao diéu kién thuan loi dé nguoi hoc tiép can voi
cong ngh& mdi mot cach tryc quan va hi¢u qua. Ngoai ra, cac thiét bi dugc chon con cé tinh phé
bién cao, gitup hoc vién dé dang tiép can va van dung sau khi tdt nghiép.

Quan trong hon, tat ca céc thiét bi duoc tich hop vao mé hinh déu duoge kiém chung vé tinh
phu hop véi muc tiéu giang day thuc hanh tai trudng. M6 hinh dugc xiy dung khong chi dé trinh
dién cong nghé, ma con la cong cu truc tiép phuc vu qua trinh hoc tap va rén luyén k¥ ning nghé.
Viéc lya chon thiét bi sat vai thuc té st dung ngoai thi trudng ciing gitp hoc vién hinh dung ro
hon vé& méi truong 1am viée sau nay, tir d6 néng cao kha nang thich tmg véi nhu cdu cua doanh
nghi€p va thi truong lao dong. Day 1a yéu té then chét gitip md hinh phat huy hiéu qua trong dao
tao nghé gin véi thyc tién san xuét.

Nha cila ban Tuya IOT

Gui lénh
tat

Bo dinh
tuyén Wi-Fi

=

Loa théng
minh Google

Gui lénh
diéu khién

®.
®

Bién thoai [  MaY ch
. fon hos) hé théng

ciaban

dam may
ﬁ <«— Giilénhva cla Googlle

nhan phén héi

Gdilénh

Hinh 1. Hé théng loT Hinh 2. M6i quan hé giita Tuya va cdc phan tir khéc

2.2. Phwong phdp nghién civu 1y thuyét

Nhom tac gia str dung phuong phap thu thap va nghién ctru tai liéu chuyén nganh vé hé thong
dién thong minh 13 budc quan trong nham xay dung nén tang ly thuyet virng chic cho qua trinh
nghién ctru va ung dung. Trong tdm dugc dat vao cac thiét bi diéu khién thong minh nhu cong tic
Tuya, 6 cim théng minh, dén va quat théng minh.

Nguyen Iy hoat dong ctia cong tic Tuya: Cong tic Tuya hoat dong dua trén giao thirc Wi-Fi
dé két nbi v6i mang cuc bd. Bén trong, chung tich hgp mot module Wi-Fi (vi du ESP32 hoic
tuong duong) cho phép nhan 1€nh tir tng dung Tuya Smart trén dién thoai thong qua dam may
Tuya. Khi nhan duoc 1énh, vi diéu khién trong cong tic s& kich hoat ro le dé dong/ngit mach
dién, didu khién thiét b tai (dén, quat...). Ngoai ra cong tic Tuya con hd trg cac tinh ning nhu
hen gid, 1ap lich trinh va tao kich ban tr dong hoa cuc bd hodc trén dam may. Cong tic Tuya co
thé két ndi, dicu khién tat ca cac thiét bi dién trong gia dinh, phong lam viéc (Hinh 2).

Thong qua viée phén tich tai liéu k§ thuét, dir liéu san pham va cac cong trinh nghien clru co
lién quan, nhém nghién ctru bude dau danh gia dugc céu tao, nguyén ly hoat dong va vai tr0 cua
cac thiét bi nay trong viéc xdy dung hé thong dién hién dai, tiét kiém ning luong va than thién
v61i nguoi su dung.

Bén canh phén clirmg, nhom nghién ctru cling tién hanh khao sat cac nén tang phin mém hd trg
diéu khién thiét b thong minh, ddc bi€t la hé sinh thai Tuya thong qua Ung dung Tuya Smart.
Viéc tim hiéu bao gdm quy trinh cai dit, cdu hinh thiét bi, tinh nang diéu khién tir xa, quéan 1y tap
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trung va kha nang tich hop voi cac hé thérlg tu dong hoa gia dinh. Két qua khao sat cho tha:iy
Tuya Smart 1a mdt giai phap toan dién va dé tiép can, phu hop véi ca nguoi dung phd thong lan
trong moi truong dao tao ky thuat.
2.3. Phwong phap thuc nghiém

Trong giai doan dau cua qua trinh thyc nghiém, nhom nghién ctru tién hanh thiét ké ban vé mé
hinh h¢ thong dién thong minh bang phan mém AutoCAD (Hinh 3 va Hinh 4).

1225

At

1000

&l
I-%E‘m_luﬂ {6
Hinh 3. Kich thuéc tong thé Hinh 4. Hinh vé 3D ciia mé hinh

Ban v& nay dong vai tro 1a co so k¥ thuat cho viéc ché tao, 1§p dat cling nhu kiém tra va chinh
sira md hinh. M6 hinh dwoc xay dung véi kich thudc tong thé 1a 1225 mm (dai) x 600 mm (rong)
x 1560 mm (cao), chia thanh ba bd phan chinh: panel thyc hanh, mat ban va ti dung dung cu -
vat tu. Cach bb tri ndy dam bao tinh khoa hoc, hgp 1y va phu hop véi khong gian sir dung trong
dao tao nghé. B phan panel thuc hanh gdm hai tam kim loai ¢6 kich thudc bang nhau, son tinh
dién va duc sin 16 dé gén thiét bi, tao diéu kién thuén loi cho nguoi hoc rén luyén ki nang va tiét
kiém khong gian, vat tu. Panel dugc ¢ dinh chic chin vao khung bang bu 16ng va dai 6c, dam
bao d6 6n dinh va an toan. Mt ban vira 1a gia d& cho panel, vira 1a noi dé hoc vién thuc hién cac
thao tac v& so dd, ghi chép va dat dung cu, vat tu. Phia dudi ban bd tri hai tu dung dung cu va vt
tu, dam bao thAm my, giap sap xép thlet bi gon gang, an toan va tién loi. Can ctr vao ban vé thiét
ké nhom tién hanh ché tao nguyén méu thiét bi. Qua trinh lip rap duoc thuc hién theo dung y
tudng thiét ké, dam bao tinh chinh xac va an toan.

Cong tic tuya
sossonl| | —lmEil——
N.

Hinh 5. So d6 nguyén Iy ciia 1 cong tac
Tuya 4 hgt két néi d@én phuy tdi

Hinh 6. So do két néi céng tic Tuya
dén phy tdi
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Mo hinh hoan thién dua vao thyc nghiém dugc danh gia dua trén nhiéu tiéu chi nhu: tinh su
pham (phu hop v6i muyc ti€u giang day); tinh khoa hoc — ky thuat: dung nguyén ly (Hinh 5),
chinh xac vé mat ky thuat (Hinh 6); tinh sang tao, kha nang mo¢ rong va tich hop voi cac ndi dung
dao tao khac. Bén canh d6, mé hinh con dugc kiém tra ve€ kha nang van hanh an toan, d¢ tin cay
trong st dung va mic do tuong thich voi diéu kién thuc té san xuét hién nay.

3. Két qua nghién ciru va ban luin
3.1. Két qud nghién civu

Sau khi hoan thién thiét k& ban v& k§y thuat va xac dinh cac thong sé kich thudc tong thé,
nhom nghién ciru tién hanh ché tao va lip rap khung mé hinh (Hinh 7). Khung duoc gia cong tir
vat lidu kim loai chic chin, c6 kha niang chiu luc tét, dam bao do bén co hoc va tinh 6n dinh
trong qua trinh van hanh. Cac bo phan nhu panel, mat ban va tu dung dung cu dugc lap rap chinh
xéc theo thiét k&, dong thoi cac thiét bi nhu cong tic thong minh, 6 cim, dén va quat dugc cd
dinh chic chin 1én panel bang buldng, dc vit chuyén dung. Qua trinh nay doi hoi do chinh xéac
cao dé dam bao tinh dong bd va thim my ctia mo hinh.

Tiép theo, nhém tién hanh dau ndi va két n6i day dan theo dung so dd nguyén 1y va so dd lip
dat da duoc xay dung trudc d6 (Hinh 8). Cac méi ndi duge thue hién can than, dam bao tiép xuc
t6t va ding k¥ thuat nham dam bao an toan dién tuyét d6i trong qua trinh van hanh thir nghiém.
Hé thong day dan dugc di 4m hodc ludn trong 6ng bao vé dé tranh rdi ddy va dam bao an toan
cho nguoi hoc khi thuc hanh. Cac thiét bi dwoc kiém tra lan lugt sau khi két néi nham phat hién
sém 16i k¥ thuét, tir d6 hi€u chinh kip thoi trude khi dua mo hinh vao _sfvrggng thuec té.

Hinh 7. Ldp rdp khung mé hinh Hinh 8. Két néi day dén

Sau khi hoan tit Iip rap phan ctmg va dau ndi hé théng day dan, nhém tién hanh cai dit va cau
hinh céc thiét bi diéu khién thong minh Tuya thong qua (ng dung Tuya Smart trén dién thoai thong
minh. Cac cong tac Tuya duogc két ndi véi mang Wi-Fi cuc bd va dugc nhén dang théng qua tmg
dung. Qua trinh cAu hinh bao gdm dit tén thiét bi, phan ving theo khu vuc st dung va thiét 1ap cac
ché d6 diéu khién nhu bat/tit, hen gio va tu dong hoa theo kich ban. Viéc cai dat dugc thyc hién
nhanh chéng va giao dién than thién ctia tmg dung gitip nguoi dung dé dang thao tac.

Co ché truyén dit liéu khi diéu khién qua Wi-Fi: Khi nguoi dung thao tac trén tng dung Tuya
Smart (trén dién thoai), 1énh diéu khién (vi du: bat tai 1) s€ dugc ma hoa va giri qua Internet dén
méy chii ddm may ctia Tuya. My chii nay sau d6 xac thuc va gui 1énh trd lai dén cong tic Tuya
thong qua mang Wi-Fi cuc bo (cong tic két ndi voi router Wi-Fi). Cong tac Tuya nhén 1¢nh, giai
ma va thyuc hién hanh dong tuong tng bang cach kich hoat ro le dé didu khién thiét bi dién. Néu
c6 phan hoi (vi du: trang thai bat/tit clia tai, trang thai cam bién), thong tin nay ciing duge giri
nguoc lai qua ddm may va cap nhat trén giao dién ung dung ctia nguoi dung theo thoi gian thue.

Budc tiép theo, nhom tién hanh thir nghiém mé hinh thong qua hai hinh thirc diéu khién: diéu
khién thu cong tai chd va diéu khién tir xa qua mang Internet (Hinh 9, Hinh 10). Cac thiét bj nhu
dén, quat, 6 cim dugc kiém tra kha ning phan hoi khi sir dung cong tic truc tiép ciing nhu khi
diéu khién bang tng dung Tuya Smart trén dién thoai.

Mo hinh di duoc thir nghiém thanh cong véi nhiéu kich ban diéu khién. Vi du, hoc vién c6 thé
bélt/tét dén chiéu sang phong khach, diéu chinh téc do quat tran, hodc 1ap lich ty dong bat dén
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hanh lang vao budi tbi thong qua ung dung Tuya Smart. Giao dién diéu khién trén dién thoai truc
quan, dé str dung, cho phép ngudi dung thém thiét bi, nhom thiét bj theo phong, thiét 1ap hen gid
va tao cac "canh" (scenes) hoac "tu dong hoa" (automation) phirc tap.

Két qua cho théy céc 1énh diéu khién duoc thuc hién nhanh chéng, véi do tré thép, dam bao
trai nghiém lién mach cho nguoi hoc.

Hinh 9. Chgy thir nghiém TB mat trieée mé hinh Hinh 10. Chay thi nghiém TB mar sau mé hinh
Sau khi hoan thién m6 hinh va kiém nghiém thanh c6ng qua trinh vén hanh (Hinh 11), nhém
nghién ctru tién hanh xiy dung tai liéu huéng dan su dung va bién soan bai giang thuc hanh phuc
vu cho cong tac giang day va dao tao. Tai liéu hudng dan dugc trinh bay r6 rang, gdm céc ndi
dung: mo ta ciu tao md hinh, so do nguyén ly va so d6 d4u nbi, quy trinh lap dat — cai dat thiét bi
Tuya, cach st dung phan mém diéu khién, cac budc kiém tra an toan, va xir ly su cb thuong gap
Ngoai ra, bai giang thyc hanh dugc thiét ké theo hudng tich hop gitra ly thuyét va thuc hanh, gitp
hoc sinh tlep can toan dién tir cAu tric hé théng dién théng minh dén k¥ ning cai dat, van hanh va
diéu khién thiét bi qua mang

(@) (b) (©) ()
Hinh 11. Hién thi ciia cong tic Tuya trén dién thogi: (a) Trang thdi chua diéu khién, (b) Bdt cong tdc tdi
2, (C) Bdt cong tac tai 1 va tai 2, (d) Bdt cong tac tdai 1, tai 2 va tdi 3

Tai liéu va bai giang dugc bién soan phi hop voi ning luc tiép thu cta hoc sinh hoc nghé, co
thé sir dung linh hoat trong cac budi hoc trén 16p hodc ty hoc ca nhan. Viéc chuan hoa tai liéu
khong chi hd trg gido vién trong cong tac giang day ma con tao diéu kién dé nhan rong mo hinh
trong cac co so dao tao nghé khac. Pong thoi, day 1a budc quan trong nham dam bao mé hinh c6
tinh su pham, san sang tich hop vao chuong trinh dao tao nghé Dién theo huong tlep can cong
nghé méi va dap img yéu cau phat trién ngudn nhén lyc trong thoi dai chuyén doi so.

3.2. Ban lugn
Mo hinh hé théng diéu khién dién thong minh da duogc trién khai giang day thir nghiém tai

khoa Pi¢n - Truong Cao dfmg Lao Cai va dat hi¢u qua tich cuc vé k¥ thuat 1an su pham. Hoc sinh
thé hién sy hung thi cao va dé dang tiép can cong nghé diéu khién dién thong minh. HE thong
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hoat dong 6n dinh, diéu khién thiét bi tir xa qua Wi-Fi nhanh chéng va chinh xac. Chi phi ché tao
md hinh phii hop véi didu kién dau tu ciia nha truong, tang tinh kha thi trong viéc nhan rong. M6
hinh hd tro hidu qué céc bai thuc hanh vé diu nbi mach cong tic, ciu hinh thiét bi Tuya va thiét
lap kich ban diéu khién thong minh — cac ndi dung then chét trong dao tao nghé bién.

Tinh sw pham va phat trién niing lwe toan dién: M6 hinh két néi hidu qua 1y thuyét véi
thuc hanh, gitip hoc sinh dé dang hinh dung, nhan dién va phan biét thiét bi dién thong minh véi
thiét bi truyén théng. Nguoi hoc dugc truc tiép quan sat, lap dat, ciu hinh va diéu khién thiét bi
qua dién thoai thong minh hodc loa diéu khién bang giong néi. Viéc tich hgp phan mém nhu Tuya
Smart gitip hoc sinh lam quen véi cac cong cu didu khién hién dai, twong thich véi xu huéng
Smart Home va Smart Factory. Nguoi dugc rén luyén toan dién cac k¥ niang nghé: doc va vé cac
loai so d6 dién; lya chon thiét bi, vt tu va thuc hanh lép dat theo quy trinh; cau hinh phﬁn mém
diéu khién, tao kich ban tu dong hoa va thyc hién bao tri, van hanh h¢ théng an toan. M6 hinh
khuyén khich sy sang tao va tu duy phan bién, gitp hoc sinh dwa ra giai phap, phan tich wu
nhugc diém, tir d6 hinh thanh k¥ ning giai quyet van dé va lam viéc nhom.

Tinh k§j thuit, khoa hoc va @ng dung cong nghé 4.0: M6 hinh khai thac cac thiét bi va nén
tang cong nghé hién dai trong hé sinh thai IoT. Vi cac thiét bi nhu cong tic Tuya, dén thong
minh, quat Wi-Fi, nguoi hoc thyc hanh diéu khién tir xa qua mang khong day, thiét lap ché do tu
dong hoa theo lich, méi truong hodc hanh vi nguoi dung. Déy la bude tién quan trong trong dao
tao nghé Dién, chuyen tir didu khién co — dién truyen thong sang diéu khién tich hop sb hoa. Mo
hinh st dung chuan ky thuat mo, cho phép bd sung thiét bi va md rong chirc nang diéu khién,
dam bao ludn theo kip toc d phat trién cong nghé. Toan b h¢ thdng dugc thiét ké dam bao ti€u
chuin an toan dién (chdng giat, chong qua tai), dong thot linh hoat trong thuce hanh. Cac két ndi
dugc thuc hién thong qua hop ndi k¥ thuat, dng ludn day va bu-16ng ¢ dinh, ting d6 bén va tinh
an toan.

Tinh théng minh va tiét ki¢ém ning lwgng: M6 hinh thé hién tinh thong minh théng qua kha
nang diéu khién linh hoat (truc tiép, tur xa, giong noéi, tu dong hoda) va kha nang tao kich ban diéu
khién phirc tap, dap tmg nhu cau sir dung da dang. Viéc tich hop céc tinh ning hen gio va tu dong
hoa theo ngir canh (vi du: tat dén khi khong c6 ngudi, giam nhiét do khi phong tréng) giup toi uu
hoa viéc su dung dién, gbp phan néng cao y thirc va ky nang tiét kiém nang luong cho nguoi hoc.

Tinh sing tao va thAm m§y: V¢ thiét k&, mo hinh khong chi dam bao ky thuat ma con t6i uu
vé thim _my, thudn tién cho giang day va trung bay. Mat ban va panel thuc hanh son tinh dién,
duc 16 sén, gitp ldp dat nhanh va gon. Két cdu co thé thao roi, gip gon, lip banh xe di chuyén
thuan tién, phii hop véi phong hoc c6 dién tich han ché.

Cic diém sang tao: sir dung chau hoa gia va dén LED md phong hé thong tudi cy thong
minh, ting tinh hinh twong ma van an toan; thiét ké hai mit panel ting gip doi khong gian thuc
hanh ma khéng mo rong dién tich; bé tri ti dung vat tu phia dudi gon gang va dam bao my quan.
Nhing cai tién ndy c6 gid tri trung bay, trai nghiém trong cac su kién huéng nghiép, hoi thi thiét
bi dao tao nghé.

Tinh @ng dung va kha ning mé rfng: Mo hinh hién tai phu hop véi dao tao nghé Pién & ca
trinh d¢ so cép, trung cép va cao dang Trong tuong lai, m6 hinh c6 thé mé rong tich hop thém
cac hé thong nhu: diéu khién ctra cudn, khoa thong minh bang dién thoai; hé thong camera an
ninh AI, dén chiéu sang RGB cam bién chuyén dong; hé thong diéu khién thiét bi bang giong néi
da ngdn ngit; tich hop cam bién moi trudng (nhiét d6, dd Am, anh sang) phuc vu didu khién
HVAC va canh bao an toan. Viéc mé rong nay lam phong phii ni dung gidng day va tao nén tang
cho nguoi hoc tiép can tmg dung thuc té trong cong trinh dan dung va cong nghiép hién dai.

An toan va vin hanh phi hop thye tién: Hé thdng mé hinh st dung dién ap 220 VAC, phu
hop voi moi truong dan dung va cong sd. Dé dam bao an toan tuyét dbi cho ngudi hoc, md hinh
dugc tich hop co cau bao vé chong giat va qua tai. Tat ca cac két ndi dién déu co 16p bao vé va
cach dién, déng thoi cong suét phu tai cua cac thiét bi dugc lya chon va tinh toan k¥ ludng dé dap
g céc tiéu chuan an toan dién hién hanh, tranh nguy co qua tai hodc chap chay. Quy trinh van

http://jst.tnu.edu.vn 191 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(14): 185 - 192

ha:mh dugc hudng din nghiém ngit. Kha ning didu khién linh hoat (truc tiép, tir Xa qua Internet,
bang giong noi hodc tu dong hoa theo nglr canh) gitip mé hinh phu hop v6i nhi€u trinh d6 hoc
sinh va d¢ tich hop vao cac bai thuc hanh cu thé hodc bai hoc tich hop lién mén.

4. Két ludn

Bai bao da trinh bay két qua nghién ctru, thiét ké va ché tao mo hinh hé thong dién thong minh
phuc vu cong tac dao tao nghé Dién tai Trudng Cao dang Lao Cai. M6 hinh dép umg yéu cau ky
thuat va pht hop voi chuan dau ra, dinh huéng do6i moi phuong phap giang day hién nay thong
qua viéc tich hop cac thiét bi dicu khlen thong minh nhu cong tic Tuya, 6 cam, dén, quat va phan
mém diéu khién tir xa. Thyc tién trién khai cho thay hi¢u qua rd rét: hoc sinh dé dang tiép can
cong nghé méi, rén luyén k¥ nang thuc hanh thiét yéu va thé hién su himg tha hoc tap.

Mo hinh da tham gia hoi thi thiét bi dao tao cap truong va cip tinh, dugc danh gia cao vé tinh
tham my, tinh su pham, tinh khoa hoc — k¥ thuat, kha nang mé rong va tinh rng dung thuc té. He
thong van hanh 6n dinh, an toan, phu hop véi méi truong dao tao va didu kién san xuat thyc tién.

Trong thoi gian téi, mé hinh ¢6 tiém ning duoc nang cap vai viée tich hop thém cac cam bién
va hé théng diéu khién mo rong nhu cua ty dong, diéu khién thiét bj dan dung nang cao, gop
phan 1am phong phti ndi dung dao tao. Viéc phat trién va tng dung cac mé hinh twong ty s& dong
vai tro quan trong trong hién dai héa chuong trinh dio tao nghé, dap ng nhu cau ngay cang cao
ctia thi truong lao dong trong ky nguyén chuyén dbi sb va phat trién cong nghé 4.0.

TAI LIEU THAM KHAO/ REFERENCES

[1] M. P. Vo, T. T. H. Duong, and T. P. Vo, "Research in designing control Smart Home System," Dalat
University Scientific Journal, vol. 8, no. 3, pp. 49-60, 2018.

[2] H. C. Truong and T. D. Pham, “Research on IoT applications for building smart home models in the
past 10 years,” Journal of Science and Development Economics, vol. 13, pp.77-91, 2021.

[3] V. H. Thai, “Performance evaluation of mqtt and http protocols in a real time [oT system,” Journal of
Science and Technology - Da Nang University, vol. 20, no. 3, pp. 51-55, 2022.

[4] V. D. Do, V. N. Pham, T. N. Nguyen, T. K. Mai, V. T. Dinh, T. L. Nguyen, and T. T. Nguyen,
“Application of 10T technology to control smart devices in the home," Scientific Research Journal -
Sao Do University, vol. 3, pp. 5-10, 2022.

[5] T. H. L. Nguyen and T. N. Pham, "Applying loT to the problem of automatic electrical equipment
management in universities," Journal of Natural Resources and Environmental Science, vol 28, pp. 58-
62, 2019.

[6] T. M. K. Tran, C. A. M. Nguyen, and T. H. Nguyen, "Internet of things enables real time smart home
monitoring system," Journal of Science and Technology of Ho Chi Minh City University of Industry,
vol. 50, no. 2, pp. 257-267, 2021.

[7] A. E. M. Mohamed, F. Ahmed, and H. Ahmed, “Smart home automated control system using Android
application and microcontroller,” International Journal of Scientific & Engineering Research, vol. 5,
no. 5, pp. 935-939, 2014.

[8] T. Thamaraimanalan, S. P. Vivekk, G. Satheeshkumar, and P. Saravanan, “Smart garden monitoring
system using 10T,” Asian Journal of Applied Science and Technology (AJAST), vol. 2, no. 2, pp. 186-
192, 2018.

[9] R. Kadam, P. Mahamuni, and Y. Parikh, “Smart home system,” International Journal of Innovative
Research in Advanced Engineering, vol. 2, no. 1, pp. 81-86, 2015.

http://jst.tnu.edu.vn 192 Email: jst@tnu.edu.vn


http://tapchikhcn.saodo.edu.vn/authors/view/13



