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TO CHUC GIANG DAY CAC MON CAD/CAM CHUYEN NGANH O
CAC TRUONG PAI HQC KHOI KY THUAT

TEACHING CAD/CAM AS MAJOR SUBJECT AT TECHNICAL COLLEGE

Ngé Anh Tuéin

Dai hoc Sw pham Ky thudt TP. HCM
TOM TAT

Néu xem viéc giang day cdic mén CAD/CAM chuyén nganh la mot qud trinh thuec tap thiét ké,
sdn xudt trong mot hé thong cong nghiép, cdc trirong ky thudt ciing co thé sir dung cac phirong
phap sw pham phu hop dwoc diic két tir nhiéu don vi dao tao chuyén mén. Pé tao diéu kién hoc
tap tot cho SV, can phai phan chia cac mang kién thirc phirc tap thanh nhiéu phan phit hop véi
nang lyc cua SV va diéu kién thuc té cua don vi. Viéc dinh hwong cho sinh vién hoc tap trong
mét méi trieong lam viéc hé thong sé gip cdc em cé dii nhitng ky ning can thiét dé xir Iy cdc
tinh huéng thay déi cong nghé dién ra lién tuc.

Chién hege hoc tdp qua cdc bai tap xuyén suot givip Sinh vién c6 kha néng lién két khai niém
Véi cdc tinh hudng thuwce té, giilp cdc em xdy dung ky nang hoach dinh va phan b6 nguon lc,
quan 1y cong viéc va ky nang qudn 1y cdc van dé san xudt. Giang day CAD/CAM trong cdc
triweong ky thudt thong qua cdc die dn thuwce sé tao dong hee hoc tap, xdy ding moi quan hé hop
tdc va gan két kién thire 6 nha truong va yéu cdu ciia xd hot.

Tir khod: giang day CAD/CAM, chién lwoc hoc CAD/CAM, day hoc khoi k thudt, gan két
kien thirc o nha truong va yéu cau cua xd hgi.

ABSTRACT

By looking atteaching CAD/CAM as practicing in an industrial system we can use pedagogical
methods from the well-developed discipline organization. Practicing in an industrial system
breaks a complex field down into attainable steps, showing how learning strategies and
attitudes can enhance mastery. Balancing the realistic emphases of organizational analysis,
communicative intent and contextual application can address different learning styles. Guiding
students in learning approaches from systematic study will equip them to deal with constantly
changing technology.

Practicing learning strategies on realistic projects provides the ability to connect concepts
to actual situations, drawing on resource-usage, task management, and problem management
skills. Including collaborative aspects in these projects provides the motivation of a real
audience while linking academic study to practical concerns.

Keywords: Teaching CAD/CAM, CAD/CAM learning strategy, linking academic study to
practical concerns
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1. GIOI THIEU

Ngay nay, trong thoi budi canh tranh khéc liét
mang tinh toan cau, cac nha san xuat ludn luon
tim cach gidi thiéu cac san phdm moi véi tinh
ning da dang, chat luong cao, gia thanh ha va
thoi gian giao hang ngin. Piéu nay chi co thé
thuc hién dugc véi nhitng tinh toan toi vu trén
cac hé théng CAD/CAM hoan chinh. Tuy nhién,
su da dang céac giai phap phan cing va phan mém
dang dat ra cho céc truong dai hoc khoi k¥ thuat
0 nudc ta nhirng bai toan kho trong viéc lya chon
cong cu va t6 chirc giang day cac moén CAD/
CAM chuyén nganh. Dé giai quyet van dé trén,
chung ta phai quan tim dén viéc t6 chirc giang
day cac moén hoc CAD/CAM trén cac hé thong
thiét bi day hoc, thiét bi san xuat hoan chinh, phu
hop véi kha nang cua ting don vi va phai tuan
theo nhitng nguyén tic su pham chuyén biét cia
cac mon hoc nay.

1.1 Cac mén hgoe CAD/CAM

CAD (Computer Aided Design) 1 thiét ké v6i
su ho trg ctia méy tinh. Trong giang day cic mon
CAD, Giang vién (GV) huéng din sinh vién
(SV) str dung may tinh va cic phan mém CAD
nhu AutoCAD, Pro/E, ... dé thiét ké tir cac chi
tiét may dén cac hé théng thiét bi hoan chinh, tir
nhitng két cau don gian dén céac kién trac phic
hop ctia mot ngdi nha hién dai. Cac phin mém
CAD la cic phan mém dd hoa manh mé cing
véi cac tinh todn phuc tap, doi hdi phai c6 bd
xur ly manh va man hinh c6 d phan giai cao.
Céc phan mém CAD thuong dugc tich hop cac
modul CAE gitip phan tich, danh gia thiét ké k§
thuat dé tro giup cac k¥ su thiét ké t6i vu hoa cac
thiét ké ky thuat.

Vé6i CAD chiing ta c¢6 thé tao cac ban v& k§
thuat hoan chinh v&i dy dii cac thong tin k¥ thuat
va m6 hinh hinh hoc 3D cta san pham. Hon nita,
cac thiét ké CAD nay s& dugc dung cho cac ing
dung CAM vé sau cho phép tiét kiém thot gian
mot cach dang ké va giam duoc céc sai s6 gy ra
do phai xay dung lai m6 hinh san pham khi can
hoic thiét ké lai trén phan mém.

CAE (Computer Aided Engineering) la ky
thuat dé phan tich, danh gia cic mé hinh CAD
vOi sy trg gilip cua may tinh, cho phép ngudi
thiét ké mo phong hoat dong cua san pham trong
ché do thuc dé tir d6 co thé tinh chinh va tbi wu

thiét ké san pham. Céc cong cu CAE tuong do6i
da dang, dap ung dugc cho nhiéu nhu cau phan
tich, danh gia san pham.

Hinh 1: Mé phéng iing sudt va chuyén vi véi Pro/
Mechanica

CAM (Computer Aided Manufacturing) la quan
tri va diéu khién gia cong/san xuat dudi su tro
giup cta may tinh. CAM cho phép cac ky su dua
trén cdc mo hinh CAD da c6, xay dung qui trinh
cong nghé gia cong, lap ké hoach san xuit, mo
phong qua trinh gia cong va tao chuong trinh gia
cong dudi dang ma G&M da dugce t6i vu hoa cho
may CNC dugc chi dinh.

1.2 Tinh hinh gidng day cic mon CAD/CAM
hién nay

Cho dén nay, cac truong dai hoc khéi ky thuat,
cac mon hoc CAD van thuong duoc giang day
dé hd trg cho cong tac thiét ké va ché tao cua cac
k¥ su twong lai. Néu nhu trude diy cic truong
thuong sir dung phin mém AutoCAD trong
giang day cho tit ca cic nganh thi ngay nay
nganh nao ciing c6 moén CAD véi cac phan mém
CAD chuyén nganh.

Viée giang day cac mon hoc CAD tai cac truong
dai hoc khdi ky thuat hién nay dugc chia lam
3 mang: CAD co ban, CAD chuyén nganh va
CAD/CAM

Ta c6 thé thay rd cac mén CAD/CAM thudng
duge t chuc giang day mot cach roi rac vi su
phan chia cua chuong trinh hoc la CAD co
ban, CAD chuyén nganh, sau do6 la CAD/CAM
cling nhu sy phin bd chu quan viéc giang day
nay thudc cac bo mon cua cac Khoa khac nhau.
H¢ qua cua sy phan chia nay lam sinh vién mat
nhiéu thoi gian lam quen lai, hoc lai, cac kién
thirc di hoc ¢6 nhiéu phan khong st dung, cac ky



nang c6 duoc lién quan dén ho chi tiét nay nhung
nhung giai doan chuyén nganh Ia thiét ke va san
xuat ho chi tiét khac.

Vige giang day mon hoc CAD thuong ciing
khong gan két y tuong thiét ké véi viee gia cong
san pham. Cach day nay 1am cho SV mat di k¥
nang phat trién ¥ tudng theo tinh hinh thuc té,
khong hinh dung duoc mdi quan hé giira thiét ké
va gia cong lam giam di kha nang sang tao trong
thiét ké mang tinh thyuc té. Ngoai ra, trong mot
s6 truong hop SV s& khong c6 tu duy sang tao vé
qui trinh cong nghé ma chi c6 tu duy sang tao roi
rac trén tung thiét bi.

Trén thuc té hé théng CAD/CAM dong vai
trd quan trong trong nén san xuat dua trén cac
hé théng diéu khién sb, dic biét 1a & cac linh vuc
chuyén mon hoda cao. Hién nay, CAD/CAM da
dugc ung dung rat phd bién ¢ cac nganh co lién
quan dén thiét ké nhu kién trac, k¥ thuat dan
dung, k¥ thuat di¢n, k¥ thuat co khi, ... Chinh vi
vay viéc day cac mon CAD gin két ngay tir dau
Vol y tudng gia cong voi hé thong CAM hodc
thiét ké va gia cong trong cac hé théng CAD/
CAM tich hop 14 xu huéng tit yéu cho viéc dao
tao luc luong k¥ su cong nghé c6 chat luong cao.

[31[4]

2.TO CHUC GIANG DAY CAD/CAM TREN
CAC HE THONG DAY HQC, HE THONG
SAN XUAT SAN CO

1.1 Xac dinh vi tri cic mon hoc CAD/CAM

trong hé thong ciac mén hoc
Trude khi bt dau giang day, GV can xac dinh
vi tri cia mon hoc trong mot qua trinh san xuét
cong nghiép hoan chinh tir nhitng diéu kién dat
ra ban dau, phan tich tinh hinh thyc tién, 1én y
do thiét ké, mo hinh hoa, ché tao, lap ghép, kiém
tra, ...

Pé lam rd dleu nay GV can giang 15 cho SV
qui trinh san xuat nhu sau:

- Tim hiéu dic tinh san phém can thiét ké,
thu thap thong tin vé méi trudng hoat dong,
dicu kién vat ly tdc dong 1én san pham.

- Sang loc va dua ra ¥ tuong thiét ké

- Phan tich va du doan cac van dé co thé
xay ra.
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- Lén phuong an thiét ké cu thé dung
CAD

- Xay dung mé hinh lip rap 3D cua san
pham tur cac chi tiet da thiét ke véi CAD

- Phén tich cac diéu kién vat 1y tac dong,
phan tich két cau, phan tich dao dong, phan
tich dong hoc co cau, ... (CAE)

- Tir két qua phan tich danh gid ¢ budc
trén, tién hanh hiéu chinh lai thiét ké dé co
dugc thiet ke k¥ thuat hoan chinh.

- Xay dung chuong trinh gia cong bang
phan mém CAM tor mdé hinh CAD hoan
chinh.

- Hi€u chinh dir liéu gia cong co duge tur
CAM (lva chon dung cu gia cong, ché do gia
cong, dudong chay dao toi uu, ...)

- Xuét chuong trinh gia cong, dir liéu gia
cong hoan chinh

- Tién hanh ché tao, san xuat sdn pham.

- Kiém tra san pham theo céc yéu cau dat
ra. [3]

1.2 Nhitng nguyén tic co ban trong giang day
CAD/CAM chuyén nganh

Cac mon hoc vé CAD/CAM con kha méi mé
nén phuong phép giang day chua duoc nghién
ciru ky Céc cong trinh nghlen clru moi day cho
thiy cac nguyen tac co ban can phai duge tuan
thu trong qua trinh giang day CAD/CAM nhu
sau:

- Khéng phai moi ngudi déu c6 kha ning tu
duy trong mo6i trudng 3D nhu nhau, do vay
viée chuyen d6i mo phong tir 2D sang 3D
rat can thiét trong moi truong hop.

- Viéc md phong 3D chi c6 tdc dung trong
viéc quan sat va diéu chinh san pham cuc
b6 chir chua phai 1a day du. Mo phong dong
hoc san pham 1a mot trong cac muc tiéu
cua giang day CAD/CAM chuyén nganh.

- Phan mém CAD thong dung c6 thé dé hoc
va 1am dugc nhiéu viéc nhung lai rat bat
tién khi xay dung cac cdu tric phirc tap.
Do véy viéc day CAD co ban can két hop
day ca CAD thong dung va CAD chuyén
nganh dé lam rd dic diém cua ting cong
cu va phan mém.
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- Phan mém CAM tao xuét chuong trinh gia
cong mat cach ty dong dya trén sy chi dinh
qui trinh cong ngh¢ cia ngudi st dung chir
khong tu dong chon céc loai dao cy, duong
chay tdi uu, ché do gia cong. Chinh vi vay
SV can phai c6 mot kién thirc nén tang
vitng chic vé chuyén nganh va qui trinh
gia cong ché tao.

- Tich cuc hoa nguoi hoc bang cach cho
diém chi tiét trén cac san pham 1am ra va
yéu cau timg nhom SV lan luot trinh bay
cac san phém cua minh. Mac d0 “canh
tranh” trong trinh bay s€ tao dong luc
thac day SV hoc tap.

- Hay dé SV tu chon muc do phtc tap cia
ting bai tip bang cach cung cdp nhiéu
nhom bai tap tir d& dén kho, mdi nhom
bai tap c6 nhiéu dang khac nhau nhung
do phuc tap ngang nhau

- Trudc khi lam cac bai tdp nén cho SV
xem mot doan mo phong qua trinh thiét
ké - ché tao trén CAD/CAM cb lién hé
dén nhiém vu can hoan thanh.

- Céc bai tap dugc xay dung trén cac san
pham mau that duoc mo ta k¥ ludng.

- Dé tiép can nhanh voi diéu kién san xuét
trong thuc té, cac bai giang va bai tap
phai duoc sdp xép theo chudi ché tao mot
san pham hoan chinh. Sau mdi bai tap,
céac chi tiét phai duoc lap thir v6i nhau dé
dam bao d6 chinh xéac khi lap rap.

- Pautién, nén dé SV tu hoc theo toc do va
kha niing ctia mdi ngudi, nhitng SV ¢6 du
thoi gian nén duoc khuyén khich sang tao
thém. Cang vé cudi mon hoc SV can phai
lam quen dan véi ap lyc vé thoi gian va
tién do trinh bay thiét ké.

- Nhiing SV da c6 kinh nghiém hoc CAD
thuong thich nhitng mé hinh phtrc tap va
hién dai hon 1a cic m6 hinh truyén thong
do vay hé thong bai giang va bai tap can
phai duoc sip xép theo trinh tu tir don

gian dén phtrc tap va tir truyén thong dén
hién dai. [1] [5]

1.3 Tich hop giang day CAD/CAM va cac
phin mém pho bién cho cic mén chuyén
nganh.

Nhu da phén tich ¢ trén, dé tranh mat thoi gian
cho SV va dat hi¢u qua cao trong giang day, vi¢c
t6 chirc giang day nén di theo 2 giai doan sau:

- CAD co ban voi cac khai niém va ky thuat

dinh huéng chuyén nganh

- Két hop chédt ché¢ CAD/CAM, chu trong

dén giai doan xuat dir liéu dé san xuét trén
may chuyén dung.

Mdi nganh déu c6 k¥ thuat CAD khac nhau
v6i cac cong cu chuyén biét, do vay céach dao tao
co ban tot nhit van 1a day mot phan mém CAD
phd bién va d& sir dung nhu AutoCAD két hop
v6i1 CAD chuyén nganh.

Trong qua trinh giang day, nhitng k¥ thuat va
cong cu chung nhat ciia CAD duoc day qua phan
mém AutoCAD 1an phan mém chuyén dung,
trong d6 nén dung AutoCAD dé day khai niém
trude va ding CAD chuyén dung dé thyc hién
lai. P6i v6i nhitng thiét ké mang tinh chuyén biét
nén stir dung CAD chuyén nganh dé giang day sé
phat huy tac dung va lam cho SV nhén thuc sau
hon.

Viéc tich hgp CAD/CAM ngay tir dau tao cho
SV nhiing khai niém suy nghi thuc va tao ra san
pham thyc. Mubn thé cac bai giang can tich hop
day du cac yéu to sau:

- Ludn cho hién thi mau thiét ké trong khong
gian 3D vi CAD con cho phép xem ¢ moi
goc do nhitng chi tiét bén trong khéi bao
cia ching. Kinh nghiém cho thdy, kha
nang tu duy trong khong gian ctua cac SV
rat khac nhau nén trong céc bai giang cta
minh, GV can luu ¥ tdn dung chic ning
nay cang nhiéu cang tot.

- Trong lic giang vé cach thiét ké cac mo
hinh, GV nén st dung nhiing cong cu vé
2D cua CAD dé xac dinh mot hodc nhiéu
mit cit co ban (mit cit ngang) cua san
pham 3D.
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Hinh 2: thiét ké cdu triic va vdt chira cdu tric
trong khong gian 3D ¢ phan mém ArtiosCAD

- GV nén huéng dan chi tiét cho SV céach
tinh toan mé phong sir dung cac phan mém
phan tich dya vao déc tinh cong ngh¢ cua
san pham két hop mé hinh 3D. Ket qua
phan tich c6 thé chi ra cac van dé tiém an
trong thiét ké. Tur d6 SV c6 thé sira doi
thiét ké va dua ra phuong an thiét ké kha
thi dé san pham c6 thé thich tmg v6i cac
diédu kién vat 1y thuc té bén ngoai.

- Khi ndp bai cho GV, ngoai file thiét ké theo
dinh dang CAD chuan, SV phai nop kém
file mo hinh CAD 3D. Néu la sinh vién hoc
vé lap rap can nop mod hinh CAD 3D md
ta toan bd qua trinh lip ghép cac bd phan
v6i nhau. M6 hinh CAD 3D nay phai la
phuong an thiét ké t6i wu sau khi da tinh
toan mo phong voi cac diéu kién vat 1y tac
dong tir thuce té. [1] [3]

1.4 Phan dinh r6 4 mirc d¢ ing dung CAD/
CAM trong thiet ke
Trong moi truong lam viée chuyén nganh, dé
SV c6 dicu kién tiép can ngay vdi cac cong cu va
ky thuat thiét ké can phan dinh 6 4 muc do thiét
ké két hop CAD/CAM:

- Ung dung thu vién sdn c¢6 phuc vu ngay
cho viéc thiét ké va xuat dir li€u san xuat
dén thiét bi ché tao, san xuat

- Chinh stra céc thiét ké khong phu hop va
xuat dir li€u san xuat dén thiét bi ché tao,
san xuat

- Thiét ké méi cho cac mau chua co va xuét
dir liéu san xuat dén thiet bi ché tao, san
xuat
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- Lua chon phuong an gia cong t6i wu va
giam sat thiét bi trong qua trinh san Xuat.
[1]4 mirc d6 thiét ké nay can duoc thé hién
qua céac dang bai tap sau:

2.4.1 Bai tip thiét ké cu tric theo thw vién
mau

Mot s6 GV cho rang viée thiét ké nén bat dau
tur vi€c sinh vién phai ty minh tao ra cac ban thiét
ké theo mau. Xét trén quan diém hiéu qua cong
viée, didu nay khong dung vi co rat nhiéu két
ciu co thé dugc xay dung tir cac két ciu chung
nhat. Nhiém vu cua SV 1a t6i wu hoa thong s6 va
kiéu thiét ké nhim dua cac thiét ké dudi dang
mau chung vé cac dang mau riéng biét. Xét trén
quan diém nhan thie, thao tic diéu chinh hinh
dang thong qua s liéu 1a thao tic co ban giup
SV luyén tap tu duy khong gian 3 chiéu dé diéu
chinh cac thong so tinh toan li thuyét. Cac thu
vién thiét ké ctia cac phan mém CAD c6 thé gitip
SV nhanh chéng tao ra nhitng mau thiét ké mai
va doc dao. SV c6 thé thiét ké rat dé dang va linh
dong qua céc thao tac, cong cu da dugc tdi wu
hoa. Thong qua céc thao tac diéu chinh sd liéu
lién tuc theo dang bai tap thiét ké, cac em c6 thé
nhan ra cac khiém khuyét cta cic miu c6 sin
va nhan thirc dugc ¥ nghia cta cac cong cu diéu
chinh trong cac bai tap tiép theo. [1]

Céc bai tap dang nay cé thé 1a tao m&i hoan
toan nhitng mau thiét ké tir danh sach cac kiéu c6
san va thém hodc thay d6i bat ki hinh dang cau
trac hodc két ciu nao. Mau thiét ké cua SV phai
dam bao c6 day du yéu cau ciia mot ban v& ky
thuat vé san pham thiét ké.
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2.4.2 Bai tap thiét ké cdu triic tir cac cong cu
cia phan mém CAD

Dang bai tap nay yéu cau SV phai blet chon
lwa cong cu can thiét dé xay dung cac cdu trac tir
don gian dén phuc tap. Khi ra bai tdp dang nay,
GV can luu y:

- Phdi hop cac bai tap lai voi nhau sao cho
san pham cua timg bai tdp chinh 13 mot
phan ctia mot khdi céu trac hoan chinh, vi
du nhu mot cin nha, , mot cum chi tiét may
hoan chinh ...

- Céc cong cu phai duoc sir dung nhiéu lan
va ¢ nhiéu muc do khac nhau trong timg
bai tdp. Luu y SV vé dic diém cua cac
phan mém CAD cho phép ching ta tao ra
mau thiét ké chi mot 1an duy nhét nhung lai
su dung duoc nhiéu 14n cho cdc mau thiét
ké o kich thudc khac nhau.

Nhiing mau thiét ké tao ra co thé duge thém vao
danh sach cac mau c6 san dé tao thanh mét thu
vién va co thé dua 1én truc tuyén. [5]

2.4.3 Bai tap kiém tra diéu chinh cu triic miu
trén khong gian do0 3D:

Phén 16n cac nha thiét ké déu mudn minh co
thé nhin thay hinh anh ctia mau thiét ké sau khi
hoan tit mot cong doan hodc sau khi thiét ké
xong. Khong phai tit ca cac SV déu biét kiém tra
trong khong gian a0 3D va viéc kiém tra ndy phu
thudc vao tu duy 3D cua SV. Trong dang tu duy
nay luén c6 su chuyén dbi sb liéu tir 2D sang 3D
va nguoc lai nén co thé tao ra mot sd bat cap néu
khong dugc luyén tap.
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Hinh 4: Kiém fra hép‘gd'p trong khong gian 3D o
phan mém ArtiosCAD

2.4.4 Bai tap lién két cac chirc niing trong
phan mem va chuyén d6i qua lai giira cac
phan mém

Mot trong nhitng khiém khuyét ciia SV sau khi
t6t nghiép 1a khong lién két duoc nhimg kién
thirc va k¥ ning da co duoc voi mot hé thong
thiét ké khac. Dé khic phuyc tinh trang ndy cac
bai tap lién két can thé hién cac dic tinh sau:

- Két ndi va lién két cac mau thiét ké dé xac
dinh vi tri, kiém tra, do dac va xuét ra.

- Céc két cAu, ciu tric duoc thiét ké trén CAD
nén duoc biéu dién trong khong gian 3D va
can duoc phan tich, danh gia thiét ké k¥ thuat
(CAE). Khi d3 duoc mé ra, nhing file thiét
ké d6 da san sang dé co thé dé duoc xay dung
qua trinh gia cong trén CAM va xuat dén may
CNC. Ngoai ra, cac thiét ké nay co thé dugc
luu lai voi cac dinh dang CAD chuén thuan
tién cho viéc trao doi dir liéu giita cac phan
mém nhu IGES, STEP, DDES, CFF2, DXF,
HP-GL EPS, ...). [5]

Trong cac truong hop dao tao nang cao, chire
nang lién két nay phai két ndi duoc véi mot hé co
so dir liéu dé tinh toan nguyén liéu va t6i wu hoa
gi4 thanh san pham cho SV luyén tap.

2.4.5 Bai tap san xuit thir

Trong qua trinh thyuc hién céc dd 4n mén hoc,
SV can phai dung cac cong cu CAM dé hd tro
cho qua trinh san xuit tuy thudc vao pha san
xuét, cu thé nhu sau:

- Dbi véi pha lap quy trinh san xuét, cac k¥
nang CAM sau day can phai co: 1ap quy trinh
cong ngh¢ ché tao, phan tich chi phi, cac dac
diém k¥ thuat cua cong cu va vat li¢u.

- Pha lap trinh gia cong chi tiét can ¢ cong cu
1ap trinh NC.

- Pha kiém tra can phan mém kiém tra.

Qua cac bai tap nay, SV ¢6 thém nhiéu diéu kién

nhin lai céc thiét ké cua minh dé kiém ching su

khac bi¢t gitra li thuyet va thyuc tien. Tur do s& tich
luy dan kinh nghiém thiét ké hudng doi tugng va
tu di€u chinh tu duy thiét ké cho phu hop.

3. KET LUAN
Giang day CAD/CAM la mot chu dé rat phic



tap. N6 yéu cau SV phai c6 kha ning tu duy 3D
va kha nang tuong tuong su lap rap trong khong
gian khi thiét ké d6i twong. Tuy thudc vao cap do
va kha nang cta nguoi hoc ma GV phai thiét ké
chuong trinh giang day CAD/CAM khac nhau.

Viéc t6 chire giang day CAD/CAM hién nay can
duoc cai tién dé dat duge hiéu qua cao hon vi
day 1a mot cong nghé ludn phat trién, phu thudc
nhiéu vao kinh nghiém ctia GV va viéc to chirc
dao tao chwa chu trong dén tinh hé thdng trong
san xuat cong nghiép. Vi vay dé viéc day hoc cac
mon nay c6 hiéu qua, ngoai viéc nam chac - nhitng
nguyén tic su pham co ban nha truong can phai
t6 chirc dao tao theo nguyén tic két hop hudng
dbi twong dé cac SV c6 diéu kién lam quen véi
viéc san xudt tir don gian dén phtc tap va hinh
thanh dugc ky nang giai quyét “do vénh® gilra y
tuong thiét ké va diéu kién san xuét thyc tién.

BPai Hoc Sir Pham Ky Thugt Tp Ho6 Chi Minh

Tap Chi Khoa Hoc Gido Duc Ky Thuit, 50 21(2011)
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