KHOA HOC, GIAO DUC VA CONG NGHE

THE APPLICATION OF 3D IN TEACHING AT HIGHER
EDUCATION INSTITUTIONS (A CASE STUDY OF THE
FACULTY OF AUTOMOTIVE ENGINEERING - THANH DO

UNIVERSITY)
Nguyen Van Quynh
Thanh Do University
Email: nvquynh@thanhdouni.edu.vn
Received: 16/10/2023 Reviewed: 27/10/2023
Revised: 7/11/2023 Accepted: 10/12/2023

DOI: https://doi.org/10.58902/tcnckhpt.v2i4.97

Abstract:

Currently, 3D technology, a new technology with a lot of potential for future development, has
been widely applied in daily life and manufacturing. That is why the application of 3D technology in
teaching is being adopted and implemented by many higher education institutions. Following this
trend, the Faculty of Automotive Engineering, Thanh Do University, has incorporated 3D technology
into the practical teaching of several modules, yielding positive results and receiving favourable

feedback from students and enterprises.
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1. Pit vén dé

Dé sinh vién nganh Cong nghé ki thuat O 6
c6 thé dap ung cac yéu cau tuyén dung ciia doanh
nghiép ngay khi tét nghiép, ngoai viéc doi hoi
sinh vién phai c6 kién thirc, c¢6 ki nang dé dap ting
dugc yéu cau cua nha tuyén dung, cling can trang
bi thém cho sinh vién céc ki nang thuc hanh, thuc
nghiém, tiép can tryc tiép véi cong nghé mai cua
doanh nghiép ngay tir trong qua trinh dao tao. Vi
vay, lién két giita nha truong va doanh nghiép
trong cong tac dao tao ngudn nhan lyc nganh cong
nghé ki thuat 6 t6 1a yéu t6 tat yéu nham dam bao
chat lwong chuyén mén va dap Gng nhu cau vé
nhan luc cua doanh nghiép. Mat khac, viéc ap
dung cac cong nghé méi vao qua trinh giang day
cling gitp cac em sinh vién tiép can véi nhu cau,
xu hudng cong nghiép hoa, hién dai hda hién nay.
Thoi gian vira qua, khoa Cong nghé ki thuat O to
- Trudng Dai hoc Thanh D6 da ng dung céc phan
mém thiét ké 3D vao trong qua trinh giang day
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mot s6 mén hoc dé gitp sinh vién tiép can véi
cdng nghé 3D. Tir d6 gitp cac em phat trién ki
nang tu duy hinh hoc, ki nang doc, hiéu ban vé& ki
thuat, mo ra mot dinh huéng nghé nghiép moi
trong tuong lai.
2. Tong quan nghién ciru

Trong nhimg nam gan day, voi su phat trién
khong ngirng caa khoa hoc, cdng nghé, cdng nghé
3D ra doi. Cong nghé 3D c6 nhiéu eng dung trong
thuc té, cho phép ching ta c6 thé theo ddi tong
quéat v& bét cir sy vat ndo vaoi mie do chinh xac
tuyét doi.

3D la tén viét tat cua tir 3-Dimension (3
chiéu). 3D di lién véi khai niém "d6 hoa 3D" tirc
la nhitng hinh anh duoc dung nén mot cach sdng
d6ng nhu that véi sy trg gilp cua cac phan mém
d6 hoa vi tinh. Khac vai cong nghé 2D mang dén
céc anh ky thuat sé ¢ khong gian 2 chiéu, cong
nghé 3D dung dé chi toa do thé gisi thuc trong
khong gian 3 chiéu. Céng nghé 3D c6 thé tai tao
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lai hinh anh chéan thuc theo timg goc do khéac
nhau, ddng thoi ciing c6 d6 chinh xac tuyét ddi.
Chinh vi diéu ndy ma cong nghé 3D di va dang
dugc ung dung trong hau hét cac linh vyc trong
cudc sdng. CH thé ké dén mot sb cac ung dung cua
3D nhu: Trong linh vuc xay dung, kién tric, céng
nghé 3D c6 thé md phong cac mo hinh xay dung,
dé dang tinh toan vt liéu, d6 bén cua cac cong
trinh...; trong san xuit, co khi, 3D c6 thé md
phong cac chi tiét, may moc, nguyén Ii hoat dong
mét cach truc quan, c6 thé kiém tra cac hong héc
khi can thiét; 3D hoan toan c6 thé mé phong qua
trinh ché tao, d6 bén cua chi tiét dudi cac tac nhan
bén ngoai. Trong linh vuc y hoc, cdng nghé 3D
duogc wng dung cha yéu trong cac m hinh dé gitp
béc s nghién ctru vé bo phan co thé nguoi d& dang
hon. Diéu ndy rit ngin thoi gian hoi chuan bénh
va dua ra két qua chinh xac hon, déng thoi c6 thé
gilp cac ca phau thuat dugc thuc hién mang tinh
chinh xac cao hon so véi trude day va thoi gian
thuc hién ciing nhanh hon rat nhiéu. Céng ngh¢ in
3D hién nay c6 thé ché tao dugc cdc md hinh chi
tiét mot cach nhanh chéng véi @6 chinh xéac cao
gilp giam thoi gian thi nghiém, phan tich cling
nhu giam chi phi san xuat.

C6 thé thay ring, cong nghé 3D da va dang
dugc tng dung rat nhiéu trong thyc té. Trong gido
duc ciing khong ngoai 18, c6 nhiéu truong da ap
dung cong nghé 3D vao giang day.

Cac nghién ciru cia Ng6 Anh Tuan chi ra riang
viéc giang day uang dung 3D 1a chii dé phuc tap.
N6 yéu cau sinh vién phai c¢6 kha ning tuong
twong, tu duy 3D khi thiét ké ddi tuong (Ngd Anh
Tuéan, 2012). Kiéu Thi Lién da ung dung phan
mém Solidworks dé thiét ké cac chi tiét 3D trong
giang day mon hoc V& ki thuat, tir d6 c6 thé xay
dung duoc cac bai giang truc quan, d& hiéu (Kiéu
Thi Lién, 2011). Bang Thi Thu Van sir dung phan
mém Cabri 3D trong day hoc phan dung hinh
khéng gian ciia chuong trinh trung hoc phé théng
I6p 11. Nguyén Vin DPong (2021) di nghién ciru
vé tng dung md hinh 3D trong hd tro giang day
moén “Kién triic may tinh” ¢ truong Dai hoc An
Giang...

C6 thé thay rang, viéc ung dung cong nghé 3D
vao giang day con chwa nhiéu va cha yéu tap
trung vao mot sé mon hoc trong chuyén nganh ki

thuat: co khi, 6 t6, cong nghé thong tin...

Hién tai, khoa Cong nghé ki thuat O to -
truong Pai hoc Thanh D6 ciling da ing dung md
hinh trong giang day mét s6 hoc phan.

3. Phwong phap nghién ciru

Dé co thé thuc hién nghién ciu nay, tac gia
st dung sir dung cac bao cao thong ké két qua dao
tao mon hoc hinh hoa — v& ki thuét cua sinh vién
nganh 6 t6 khda 12, 13, 14 nam hoc 2020, 2021,
2022 cta Truong Pai hoc Thanh 6. Nam 2020
khi xay dung bai giang chua c6 cac ing dung 3D,
nam 2021, 2022 bai giang duoc xay dung dua trén
cac tng dung xay dung 3D truc quan. Két qua hoc
tap cua sinh vién qua cac nam duoc téng hop va
s0 sanh trén cac chi s6 nhu: diém s, ti 18 sinh vién
kha, gioi, ti 1€ sinh vién hoc lai, thi lai. Ngoai ra
trong qué trinh giang day, tac gia cling da quan sat
thai d6 hoc tap cuaa sinh vién trong tieng 16p hoc,
ting gio hoc. Tir d6 dua ra nhan dinh vé mic do
hing tha cua sinh vién déi véi bai hoc. Bén canh
d6, nghién ciru con sir dung két qua khao sat va
danh gia doc 1ap véi sinh vién vé mirc d6 hai long
ddi véi mén hoc qua hé théng phan mém cua
truong Pai hoc Thanh D6, khi két thiic mén hoc.
4. Két qua nghién ciru
4.1 Mb hinh héa 3D

Trong linh vuc d6 hoa, md hinh 3D duoc sir
dung dé thé hién hinh anh ba chiéu caa mot ddi
tugng. Nguoi thiét ké s& thao tac trén cac phan
mém dd hoa dé tao ra md hinh trong khéng gian
40. Mdi phan mém khac nhau s& ¢ cac thuat toan
riéng biét dé xay dung mé hinh 3D. V& co ban,
thuat todn xay dung mo hinh déu bit dau bang
céch xay dung cac diém, tap hop cua cac diém s&
tao thanh dwong, mat caa déi tuong. Hién nay,
khoa Cong nghé ki thuat O td, trudng Pai hoc
Thanh D6 di va dang ung dung phan mém
Autocad va Solidworks trong giang day mén thiét
ké ban vé& trén may tinh va mén hinh hoa — v& ki
thuat.

Tuy thudc vao myc dich str dung, ching ta cé
thé mé hinh héa 3D theo céc dang mé hinh nhu:

Mo hinh khung: duoc xay dung bang cach két
ndi cac dudng thang cac cung tron voi nhau thanh
mot bo khung cua déi twong. Tat ca cac bé mat
cua dbi tuong duogc hién thi trong sudt (Nguyén
Van Pong, 2021).
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Hinh 1: M6 hinh khung
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Dé xay dung mot mo hinh 3D tir mot ban vé
hay ¥ tuong nao d6 s& can nhiéu budc thyc hién.
Tuy nhién, c6 thé hiéu mot cach khai quét 1a xay
ding md hinh 3D thi can bit dau tir nhitng hinh
dang, hinh khéi co ban nhit. Trudc tién nguoi
thiét ké s& bit dau tir mot trong cac hinh co ban
nhu: hinh tron, hinh vuéng, chir nhit... dé tao
thanh cac khéi co so: khéi lap phuong, khéi hop,
khi cAu hodc don gian hon 1a mot mat phang. Tur
nhiing khdi co s& nay két hop véi viéc ap dung
céc cong cu ciia phin mém ting budc tao nén cac
bo phan thanh phan cua dbi twong bang cach tao
ra cac duong thang, da giac ghép ndi lai voi nhau
tao nén tirng bé mat cua déi twong. Hay ndi céch
khac 1a viéc xay dung md hinh 3D bing céch tao
céc khéi co ban va ghép ching lai véi nhau dé
dugc cac md hinh phac tap. Mot phuong phap
khac ciing thuong dugc sir dung la sir dung cac
cong cu chia nho bé mat. Cong cu nay s& chia bé
mit cua ddi tugng duoc chon thanh nhiéu ddi
tuong nho hon bén trong, nham tao cho dbi tugng
hay bé mit duoc min mang, chinh xac hon. Thém
nita, cac phan mém 3D c6 nhiéu cong cu quan
trong khac gilp xay dung nhanh cac mé hinh. Vi
cac chi tiét cd tinh chat d6i xtiing hay cac chi tiét
c6 nhitng thanh phan giéng nhau c6 thé st dung
cac cdng cu ddi xang hay nhan ban d6i tugng dé
tao md hinh mot cach nhanh. Sau khi hoan thanh
xay dung md hinh c6 thé tao thém céc hiéu tng
hinh anh nhu mau sic, dic tinh hién thi dé mo
hinh tré nén séng dong, chan thuc hon.

C6 thé thay rang viéc mé hinh hoa 3D dang la
xu huéng phat trién hién nay, da co rat nhiéu cac
phan mém chuyén dung duoc viét ra nham muc
dich dé xay dung 3D chi tiét. C6 thé ké dén nhur:
Rivet, Sketchup, 3dsmax... trong linh vuc kién
tric, xdy dung, 3D rhino trong lam phim, hoat
hinh hay Solidworks, Inventer, Nx, Catia... trong

linh vyc san xuét, co khi, 6 t6, hang khong... Vi
xu thé phét trién hién nay thi cac phan mém 3D
ngdy cang dwoc ap dung rong rai trong nhiéu linh
vuc. Viéc sir dung cac phan mém 3D khéng con
kho khan nhu trudc, cac phan mém dan duoc don
gian hoa dé d& su dung, than thién véi nguoi
dung.
4.2 Ung dung ciia 3D trong gid@ng day mo
phéng cac chi tiét

Khoa Cong nghé¢ ki thuat O td, truong Pai hoc
Thanh D6 1a Khoa dao tao chuyén nganh vé ki
thuat. Vi vay trong chuong trinh hoc cta sinh vién
c6 rat nhiéu mén lién quan thyc hanh va cac mén
gilp nang cao kha nang tuéng twong hinh anh
trong thuc té. Viéc ap dung 3D vao giang day da
va dang duogc Khoa &p dung vao mét sé mén hoc
nhét dinh, gidp sinh vién bugc dau lam quen véi
céc phan mém thiét ké 3D ciing nhu dugc xem cac
m6 hinh may, hé thong trude khi thuc hanh gidp
qua trinh hoc tap dugc dé hiéu va tryc quan hon.

Hinh hoa - v& ki thuit la mét mon co sé cua
cac nganh ki thuat. Mén hoc gidp sinh vién c6 thé
doc, hiéu va trinh bay mot ban v& ki thuét. C6 thé
coi hinh hoa - vé& ki thuat la mén hoc quan trong
nhat vi né gitp sinh vién doc dugc ngdn ngir ki
thuat. Vi nganh ki thuat, moi cong viéc déu lién
quan va can dén ban V&, viéc doc va hiéu ban vé
1a budc dau tién va quan trong nhat dé nguoi ki
su co thé hoan thanh cong viéc cua minh. Véi
nhiéu ngudi, viéc tudng twong ra md hinh 3D chi
tiét 1a vo cung khé khin, hay viéc doc cac ban vé
Iip véi nhiéu chi tiét 1a khdng hé don gian. Viéc
ung dung 3D vao cac bai giang gilp sinh vién co
thé dé dang hiéu va hinh dung dugc hinh dang chi
tiét hay cach trinh bay cac hinh chiéu nhur thé nao.
Hinh 4 va hinh 5 Ia mot ban vé ki thuat, nhung
vé6i ban vé ¢é hinh chiéu truc do thi viéc doc va
hiéu rat dé dang.
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Hinh 4: Ban vé chi tiét dwgc vé bang phan mém Autocad

mension  Modify Window Help
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Nguon: T&c gid vé
Hinh 5: Ban vé chi tiét véi hinh chiéu truc do

Nguon: TAc gid vé
Str dung phan mém thiét ké 3D Solidworks c6 thé dé dang tao céc hinh chiéu 2D cho chi tiét
(hinh 6).
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Hinh 6: Tao nhanh cac hinh chiéu 2D cia chi tiét biang phan mém Solidworks
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Nguon: T&c gid vé

Hinh 7: Ban vé lap ghép biang phan mém Solidworks
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Hay viéc ldp ghép cac cum chi tiét c6 thé gitp
sinh vién hiéu dugc nguyén li hoat dong, ciing
nhu c4u tao cia cac bo phan. Hinh 7 md ta cau tao
cua hé thong treo trén 6 t6. Vi ban vé lap nay
sinh vién hoan toan c6 thé hiéu rd dugc cac bo
phan, chi tiét duoc lap ghép véi nhau nhu thé nao.

22

Nguon: Grabcad
Thém vao d6, cac phan mém c6 thé md ta chinh
X4&c C4c Vi tri bén trong chi tiét hay mé ta qua trinh
hoat dong, quy trinh thao lap chi tiét (hinh 8, 9).
Diéu d6 bude dau gitp sinh vién ¢ nhiing hiéu
biét vé hé thdng trude khi dugc thyc hanh, thuc té
tai xudng san Xuat.
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Hinh 8: Ban vé cit goc dé mo ta bén trong chi tiét
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Hinh 9: Ban vé phan rd mé ta qua trinh théo, lip chi tiét
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C6 thé thay rang, véi b mdn hinh hoa - v& ki
thuat thi viéc ang dung phan mém 3D vao giang
day 1a rat phi hop. N6 khdng chi gidp cho sinh
vién c6 céi nhin tong quan vé hé thdng céc ban Ve,
cach xay dung mé hinh, déng thoi ciing dé dang
tuong tugng, hinh dung céc chi tiét 3D phuc tap,
c4c ban vé lap rap.

5. Ban luan

Két qua cua nghién ciru truge va sau khi &p
dung cong nghé 3D vao giang day chi ra rang: Ti
I¢ sinh vién kh4, gidi tang tir 12% nam 2020 1én
18% nam 2022. Ti Ié sinh vién thi lai giam tir 30%
xuéng con 22% (Truong Pai hoc Thanh Do,
2022). Khong ¢ sinh vién hoc lai. Budc dau, viéc
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Nguon: Tac gid vé
&p dung cdng nghé 3D trong giang day, cho thay
két qua kha quan trong hoc tap cua sinh vién. Tac
gia nhan thay viéc st dung cdng nghé 3D vao
giang day c6 nhing vu diém va han ché nhu sau:
Uu diém khi 1ng dung 3D
Str dung céc cdng cu 3D gitp md phong hinh
khdi mot cach dé dang, gilp giang vién, ngudi
hoc hay tham chi mét nguoi khdng c6 chuyén
nganh ki thuat ciing d& dang hinh dung, twong
tuong chi tiét. Cong nghé 3D ciing 1a mot dang ki
nang, sinh vién c6 thé dwa vao d6 dé co dinh
huéng nghé nghiép cho minh trong tuwong lai.
Sinh vién c6 thé dinh hudng nghé nghiép theo
chuyén nganh di chon hoic c6 thé chuyén huéng
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sang thiét ké, din hoa bang cach sir dung cac
phan mém thiét ké 3D. Pay ciing 14 mét nganh
c6 thu nhap cao va 6n dinh, ciing 14 mot huéng
phét trién cac ki niang nghé nghiép. Cong nghé 3D
12 mot cdng nghé mai, viéc tng dung no ciing 1a
dé tiép thu cai mai, theo kip sy phat trién chung
ctia dit nude. Co thé &p dung cdng nghé 3D vao
nhiéu nganh nghé khéc nhau, gép phan phat trién
cbng nghiép nudc nha.

Mét sé han ché khi ap dung cong nghé 3D

Viéc ap dung cbng nghé 3D la mot céng viéc
kho khin, vi ¢6 rat nhidu cac phan mém 3D khac
nhau va cach xay dyng moé hinh 3D ciing khac
nhau. Pé xay dung dwoc md hinh can nhiéu thoi
gian hoc tap, nghién ciru cing nhu can c6 cac ki
ning co ban vé thiét ké, doc, hiéu ban v&. Bé cac
phan mém 3D hoat dong 6n dinh can phai cd trang
thiét bi may tinh phi hop, ddng b, 6n dinh dé dap
rng nhu cau hoc tap, nghién ciru. Viéc xay dung
thiét ké bai giang 3D mat nhiéu thoi gian va giang
vién ciing can cd kinh nghiém thiét ké, am hiéu
phan mém 3D.

C6 thé thay loi ich rat 16n khi sir dung cong
nghé 3D vao giang day. Tuy nhién cdng nghé nay
chua duoc nhiéu va con mot s6 cac han ché. bé
khic phuc mot sé diéu han ché trén, tac gia dua ra
mot s6 dé xuat, hy vong trong tuong lai gan c6 thé
&p dung cong nghé 3D vao giang day duoc nhiéu
hon:

- Trudc tién, can cd mot phong thuc hanh thiét
ké, str dung cac phan mém 3D, d6 1a noi cho cac
em hoc tap, thuc hanh, 1am quen véi phin mém
thiét ké.

- Tang thoi lwong cac mon thiét ké, thuc hanh,
dé cac em c6 thém thoi gian tiép xdc nhiéu hon
vai cong nghé 3D.

- Nang cao nang luc giang vién bang cach té
chirc cac 16p hoc, ctr giang vién tham gia cac 16p
hoc nang cao trinh d6 chuyén mén, nghiép vu.

- C6 thé dinh hudng cho sinh vién mé cau lac
bo vé thiét ké, gilp sinh vién c6 méi truong hoc
tap, ren luyén.

6. Két luan

Cong nghé 3D da va dang dwoc ap dung rét
nhiéu trong doi séng. Vi vay, viéc ap dung cong
nghé 3D vao giang day di va dang duoc nhiéu co
so gido duc dai hoc ap dung va thyuc hién. Hién
nay, khoa Cong ngh¢ ki thuat O 6, truong Dai
hoc Thanh P6 da va dang ap dung cbng nghé 3D
vao giang day thuc té mot s6 mon hoc va dem lai
két qua kha quan, nhan duogc cac danh gia tich cuc
tur nguoi hoc cling nhu doanh nghiép. Cong nghé
3D gilp sinh vién dé dang tiép thu bai giang, déng
thoi ciing mé ra mot ki nang moi, huéng nghé
nghiép méi cho sinh vién sau nay nhu: thiét ké,
dién hoa... va ciing gitip sinh vién nang cao kha
nang tu duy, twéng twong mé hinh - nhiing ki
ning can thiét cia sinh vién chuyén nganh ki
thuat.

Tuy nhién khi ap dung céng nghé 3D trong
giang day ciing gap khong it cac kho khan. Do 1a
mot ki nang khé, can nhiéu thoi gian hoc tap,
nghién ctru. Pong thoi can dau tu trang thiét bi
ddng bo va hién dai dé dap tng nhu ciu hoat
dong. Viéc xay dyng thiét ké bai giang mat nhiéu
thoi gian. Vé6i cac i do trén, nén viéc ap dung
cdng nghé 3D vao giang day chua duoc nhiéu.

Trong thoi gian téi, dé cong nghé 3D c6 thé
ng dung dugc nhiéu trong giang day, cac co s
gi&o duc dai hoc néi chung, truong Pai hoc Thanh
D6 nodi riéng can c6 cac chién luoc phét trién phu
hop dé ap dung cong nghé vao thyc tién.
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Tom tat:

Hién nay, cong nghé 3D da dwoc ap dung rgng rai trong cugc song va sdan xudt. Pdy la mét
cdng nghé méi véi nhiéu tiém ndng phat trién trong twong lai. Pé la 1y do tai sao 1ng dung cong nghé
3D trong giang day dang duwoc nhiéu triong hoc, nhiéu co sé gido duc dai hoc &p dung va trién khai.
Khdng nam ngodi xu hwéng dé, khoa Cong nghé ky thudt O t6, trieong Pai hoc Thanh P6 da dp dung
cdng nghé 3D vao viéc giang day thuc hanh cia mét s6 mon hoc va mang lai két qua tich cuc, nhdn
dwoc danh gia tich cuc tir nguoi hoc va doanh nghiép.
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