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Tom tat

Trong bai bdo nay, ching t6i trinh bay vé viéc thiét ké, xdy dung chii dé chwong trinh
STEM trong linh vuc tw dong hod danh cho hoc sinh trung hoc phé théng, dé la “Peén
dwong tw dong”. Chii dé nay dwoc ching téi thiét ké phit hop véi chwong trinh gido duc
phé théng hién hanh ciia bg mén Vit Iy, Cong nghé. Chii dé STEM nay duwoc thiét ké dé
gidng day cho hoc sinh trung hoc phé théng, trong dé, ching t6i ddic biét chii y dén hai yéu
16, d6 la: thiét ké ky thudt va thiee hanh (ldp rdp mach dién ti). Dya vao chii dé nay, hoc
sinh hoan toan cé thé thiét ké va ché tao mach diéu khién mot day den duong, h¢ théng den
& ngé xém, hé thong den vuon, hay hé thong dén chiéu sang trang trai & xa khu nha ¢ mot
cach tw dong.
Tir khéa: Tu dong héa, hoc sinh phé théng, gido duc STEM, dén dwong tw dong.
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Abstract

In this work, we present the design and development of a STEM program theme in the
field of automation for high school students, namely "Automatic Street Lights." This theme
has been carefully tailored to align with the current curriculum for Physics and Technology
education at the secondary school level. The STEM theme has been designed specifically
for high school students, with a particular focus on two key elements: engineering design
and hands-on experience (electronic circuit assembly). Through this theme, students can
fully engage in designing and building control circuits for a range of applications, including
street lighting, neighborhood lighting systems, garden lighting systems, or even automated
lighting systems for remote farmhouse properties.
Keywords: Automatic, high school student, STEM education, automatic street lights.

1. Giéi thiéu phat trién manh mé& ¢ Viét Nam. Gido
Gido dyc STEM la mot mo hinh gido  duc STEM la mot phuong thirc gido duc
duc hién dai dang dugc nghién cuu va lién moén, giup hoc sinh &p dung céc kién
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thtrc khoa hoc, cong nghé, k¥ thuit, tin
hoc va toan hoc vao dé giai quyét mot
s6 van dé thuc tién trong bdi canh cu thé
pht hop véi phét trién kinh t& xa hoi.
STEM khong chi huéng dén cho hoc
sinh kha niang giai quyét cac van dé thyc
té, ma con trang bi cho hoc sinh nhiing
k¥ ning can thiét nhu k§ nang cong téc,
lam viéc nhom, tu duy séng tao, tu duy
phan bién hay nhiing k¥ nang khac giup
ich cho su thanh cong trong hoc tap va
cling anh hudng tich cuc trong viéc lya
chon nghé nghiép phu hop sau nay [1, 2].
Véi viée tiép thu kién thuc mot cach
tich hgp va sadng tao méi mé, hoc sinh
s€ thém yéu thich va c6 hung thu hoc
tap, ciing tir 46, STEM cung cip nhiing
tri thirc 1a nén tang cin ban can thiét
cho su tiép can va thich ung véi thoi ky
cach mang cong nghiép 4.0 [3]. Vi vay,
mo hinh gido duc STEM duoc khuyén
khich thyc hién trong chuong trinh gido
duc pho thong méi ban hanh nam 2018
[4], va do d6, cac chi @& STEM duya trén
co s& ndi dung cua chuong trinh hién
hanh ban hanh nam 2006 [5-8] da dugc
xay dung va thiét ké tién trinh day hoc.
Trong bai bao nay, chung toi thiét
ké chit ¢ STEM “Pén dudng ty dong”
nham tao co hoi cho hoc sinh tim hiéu,
khai théc va van dung cac kién thac vé
dién, dién tir da duoc hoc & cac mon hoc
Vat ly, Cong ngh¢ trong chuong trinh
gido duc phd thong hién hanh dé thiét
ké dén duong tu dong st dung cam
bién quang (quang trd). Hon nita, chii
dé STEM nay con dé dang ap dung vao
trong thuc té, vi du nhu, c6 thé dung dé
diéu khién mot diy dén duong, hé thong
dén ¢ ngd xom, hé théng dén vuon, hay
hé thong deén chiéu sang trang trai & xa
khu nha &. Cac noi dung kién thirc trong
cha dé nay c6 mirc 46 dap ung tot trong

chuong trinh Vat 1y, Cong ngh¢, Khoa
hoc tu nhién mdi ban hanh nam 2018.
Bé&i vay, dén duong tu dong s€ 1a mdt
chii dé& vira c6 tinh thuc tién, vira c6
nhiéu kha thi a4p dung trong ca chuong
trinh day hoc chinh khoa va hoat dong
trai nghiém ngoai khoa.

2. Cau héi va phwong phap nghién ciru

Céau héi dugc chung t61 dua ra: Chu
dé STEM “DPén dudng tu dong” gan két
chdt ch€ véi cac ndi dung trong chuong
trinh gido duc pho thong hién hanh 2006
nhu thé ndo ma van dam bao phu hop
v6i chuong trinh gido duc phd thong
moi ban hanh nam 2018?

Phuong phap nghién ctru: Ching toi
thuc hién tim hiéu, phan tich va téng
hop nhimng kién thirc trong tai lidu dé
tim ra su két ndi gitta ndi dung chu dé
v6i hai chuong trinh gido duc nam 2006
vanam 2018.

3. Két qua va thao luin
3.1. Chii dé dén tin higu giao théng
3.1.1. M6 ta chii dé

Chu dé “Pén duong tu dong” giup
hoc sinh giai quyét van dé thiét ké va
ty dong diéu khién dén duong bing
cach st dung quang tré. Voi viée su
dung mot s6 linh kién dién, dién tir don
gian nhu: quang tro, transistor, dén led,
dién trd, role, ngué)n mét chiéu, nguén
xoay chiéu, dén chiéu sang, hoc sinh ¢
thé thuc hién tim hiéu céu tao, nguyén
1y 1am viéc, ldp rap cho dén duong tu
dong. Thong qua cac hoat dong hoc tap,
hoc sinh ¢6 thé rén luyén ki ning thiét
ké va thuc hanh lép rap mach dién to
co ban.

Sau khi hoc sinh tu 1én phuong an
thiét ké mach diéu khién dén duong tu
dong, giao vién phan tich vu nhugc diém
ctia mach ma cac nhém thiét ké. Sau do,
giao vién can dua ra duoc mot mach dén
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duong ty dong don gian, tiét kiém chi
phi, nhu trong Hinh 1. So @6 mach dién
diéu khién dén duong ty dong gdm co:
Nguén mét chiéu, transistor, dién tro,
role, led, dén chiéu sang.

Vé co ban, nguyén ly lam viéc cua
mach nay nhu sau: Vao ban ngay, khi
anh sang mit troi chiéu vao cam bién
quang (cds), ndi tré clia cds s& rat nho
va tién t6i 0, lac nay, chan B cua transistor
gén nhu duoc ndi tit xuéng mass, do do,
U,,<0,6V.Khi do, transistor s€ khoa, lac
do, sé khong co6 dong qua cudn day cua
role, nén khoa K mé. Mach xoay chiéu
qua deén va khoa K hd, nén den khong
sang. Khi khong c6 anh sang chiéu vao
quang trd (trdi t6i), ndi tré cia cds s& rat
16n, b'fmg viéc lya chon gia tri dién tré R
phu hop, thi luc nay U,, > 0,6V. Khi do,
transistor s€ hoat dong, xuat hién dong
qua cudn role, tir +£_qua cudn day cua
role, qua transistor, qua led va xudng
mass, lc nay, dén led s& sang. O truong
hop troi t6i, c6 dong qua cudn day cua
role, thi cuén day nay s€ la mot nam
cham dién, khi d6, nam cham dién hut
khoa K dong lai, tir do, mach xoay chiéu
s€ kin va dén sang. Nhu vay, deén sé€ sang
khi troi t6i, va s& tat khi troi sang.

i K 220V(AC)

Hinh 1. So dd mach dién dén duong ty dong

Danh sach dung cu (s6 lwong) chu
dé dén duong ty dong bao gom: Pén
Led (16); Bién tr¢ 220Q (01); Transistor
BI3TIP41C (01); B6 ngudn 220VAC-

12VDC (01); Gia do (01); Day dién (02
m); Quang tré (01); DBén 220V-12W
(02); Role (01); Khoa K (01).

3.1.2. Quy trinh ldp dat va vin hanh

Phin 1. Ché tao ngudn sing

Bude 1: Cét bo mach hinh chir nhat.

Budc 2: Nguodn sang gom 3 diy song
song. M&i diy gdbm 05 dén led do va 01
dién tro 220Q ghép nbi tiép.

Phin 2. Mach mét chiéu

Budc 1: Lap lan luot quang trd, dién
trd, transistor, role va dén led 1én board
mach nhu trén so dd mach dién, luu v
khoang cach giira cac thiét bi khong nén
dé qua gan.

Budc 2: Noi tiép mot dau cia cam
bién v&i mot dau cua dién tré R. Mot
dau con lai caa R ndi véi +E_, mot dau
con lai ciia cam bién ndi xuéng mass.

Budc 3: Noi chan B cua transistor
v6i diém ndi tiép giita cam bién va dién
trg, chan E ndi v6i cuc duong cia dén
Led, con cuc Am cua dén led ndi xuéng
mass, chan C nbi v6i mot dau cua cudn
day role, va dau con lai cia cudn day
ndi véi +E .

Phin 3. Mach ngudn xoay chiéu

Mach nguén xoay chiéu gdm dén
ndi tiép v6i khoa K cua role, viéc dong
mé khod K duoc diéu khién boi c6 dong
hay khong c6 dong qua cudn day cua
role. Khi c6 dong chay qua cudn day
cuia role, thi cudn day s& hut tiép diém
lam khod K dong lai, va do do, dén sé
sang. Khi khong c6 dong qua cudn day
cua role, khoa K s€ mo.

Budc 1: Dung thanh kim loai gin
thanh khung dén dudng va gin vao tim
g0 ¢ dinh.

Budc 2: Panh dau hai vi tri 1ap dén.

Budce 3: Gan hai dén vao vi tri da
danh dau va lp ndi tiép hai den.
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3.2. Phén tich néi dung kién thirc ciia chii dé teng véi chwong trinh gido duc

pho théng

Hinh 2. M6t s6 hinh anh minh hoa san phém
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Mdn

Bai

Ndi dung

Vit Iy

Lép 11

Bai 7: Dong dién
khéng d6i. Ngudn
dién

ND1. Nguon dién co kha
ning cung cap dong dién dé
céc thiét bi dién hoat déng.
ND2. Pin la mét ngudn
dién.

Kién thirc
d3 hoc va
HS Van
dung

Bai 13. Dong dién
trong kim loai

ND3. Diy din lim béng
kim loai c6 kha ning din
dién.

Kién thire
d3 hoc va
HS VAN
dung

Bai 17. Dong dién
trong chat ban dén

ND4. Tiép giap P-N trong
diét phat quang (LED) va
tranzito dirge lam b%.ng chat
bén dan.

Kién thire
d3 hoc va
HS VAN
dung

Bai 18. Thye hanh:
Khao sat dic tinh
chinh hr coa didt
ban dén va déc tinh
khuéch dai cua

tranzito

ND5. Tranzito c6 thé tmg
dung lam khoa dién tr.

Ki ning
duge  rén
luyén

Lép 12

Bai 31. Hién tirgng
quang dién trong

ND6. Cam bién quang trér
duoe ciu tao bdi chit ban
dan.

ND7. Cam bién quang trd
hoat déng dpa vao hién
trong quang dién trong.

Kién thirc
d3 hoc va
HS vin
dung
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Bii 7. Didn trd ND2. Dién tré dwoe ding | Kién thire
2o DR Y ) 48 han ché, digu chinh dang | 43 hoc va
Tu din - Cudn| ... . e e .
) dién; phén chia dién ap | HS  wvin
cant trong cdc mach dién. dung
Béi 3. Thue hanh: | NDS. Xéc dinh dwoe mia tri | Kinang
Dién tr& - Tu dién | coadién trd thing qua vong | dwoc  rén
- Cudn cém mau trén thin dién tré. layén
ND10. LED chinh la diot
phét quang, gém 1 tiép gap
P-N, dwoc sit dung lam dén
béo hifu & cdc bd ngudn, | Kién thitc
Bii 4 Linh kién | thit b khidang co dign | d8 hoc va
ban dan va IC ND11. Tranzite vé ciu tao | HS  vin
gom 2 tigp gidp P-N dwgc | dung
ghép vol nhau, tmg dung
lam phin tir khuéch dai hay
khoa dién tir.
Bai 5. Thue hanh-| w1y Yae dink duwoe dien | o 2208
. Bigt - Tinxto - s es dwge  rén
Cong . . cuc A K cia diot. "
nghg Lop12 | Tmac. layén
Bii 6. Thyc hinh - | 015~ Xac dinh duge cic | Kinang
) dién cwc B, C, E cia| dwoe  rén
Tranzito ) -
tranzito. layén
Bai 13. Khai niém | ND14. Mach dién ti diéu geiﬂ:h‘f;
vé mach didén t¥|kheén co the tu dong hoa T
i LA r - - ) .o I-IS 1,';331
digu khién cac may moc thiét bl a
ung
WD13. Bénngi théing minh
hoat déng dua vio mach
diéu khién tin hiéu nhé cd
di céc khoi: Nhén lénh -
Xir If -Khuéch dai - Chap | ... .
Bii 14. Mach diéu | hinh. Eﬁdﬂ::g
khien tin hiéu ND16. St dung bd dign trée | . .
va cam bién quang tré ghép
noi tigp d& lam b phin &p
d2u vao cho chin B cia
Tranzito.

4. Két luan

Gi4o duc STEM gop phan d6i moi
gido duc Viét Nam ¢ giai doan dang phat
trién theo xu hudng cta cudc cach mang
4.0 va hoi nhap qudc té. Chu dé STEM
“Dén duong ty dong” thude linh vyuc ty
dong hoa va 1a mot trong nhiing chu dé
co thé ap dung vao thuc tién da duoc

thiét ké va xdy dung, trong d6, dic biét
cht ¥ dén phan thuc hanh va thiét ké ky
thuat, yéu t6 nay ciing dugc chu trong
trong chuong trinh gido duc phd thong
moi ban hanh 2018. Video hoat dong
cua “beén duong tu dong” do chung toi
ché tao xin dugc tham khao tai:
https://youtu.be/mHoGyDb2xn0.
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