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Thach thire va giai phap phat trién hé thong diéu khién tw dong
cho may CNC trong giang day va dao tao ky thuat vién
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Abstract: The article focuses on the research of the application of CNC (Computer Numerical Control)
to improve training efficiency. CNC helps optimize manufacturing processes and provides students with
essential practical skills. Research and develop automatic control systems and design a curriculum that
combines theory with practice, and modern methods such as project-based learning and simulation.
The main challenges are investment costs and lack of lecturers, but solutions include cooperation with
businesses and continuous training to improve the quality of education.
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1. Pit van dé

Cong nghé¢ CNC (Computer Numerical Control
— Piéu khién sb bang may tinh) déng vai trd then
chét trong vi¢c nang cao chét lugng dao tao ky thuat,
gitip sinh vién (SV) khong chi nim viing 1y thuyét
ma con thanh thao trong thyc hanh. Piéu nay la vo
cung quan trong trong bbi canh cong nghiép hién dai,
noi ma yéu cau vé ky nang (KN) van hanh may moc
tu dong hoa ngay cang cao. Bing cach trang bi cho
SV nhitng KN thuc té va hién dai, chwong trinh (CT)
dao tao CNC gitip ho sin sang va tu tin hon khi budc
vao thi truong lao dong, tir d6 ting co hoi viée lam
va kha nang canh tranh.

Tuy nhién, qua trinh trién khai CNC vao gigo duc
khong phai 1a mot nhiém vu dé dang. Bai viét chi ra
nhiing thach thirc 16n nhu chi phi dau tu cao, sy thiéu
hut GV ¢6 chuyén mon, kho khan trong viéc thiét ké
CT giang day cén bang giita Iy thuyét va thuc hanh,
cling nhu viéc duy tri va cép nhat cong nghe thuong
xuyén. Dé giai quyét nhitng van dé nay, cin c6 nhiing
giai phap chién luoc nhu hop tac v6i doanh nghiép
(DN) dé tan dung nguén luc va kién thie chuyén
mon, st dung phan mém mé phong dé giam thiéu chi
phi va rai ro, cling nhur t6 chtrc cac khoa dao tao lién
tuc cho GV dé nang cao chit luong giang day.

2. N§i dung nghién ctru
2.1. Tam quan trong ciia CNC trong dao tao ky thudt

CNC la mot cong nghé tién tién dugc ing dung
rong rii trong nganh cong nghiép ché tao va gia cong
kim loai. CNC da cach mang hoéa céc quy trinh san
xudt (SX), tir viéc tu dong hoa cac thao tac don gian
dén thuc hién nhitng cong doan phuc tap véi do
chinh xac cao. Do do, cong nghé CNC ngay cang
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tr thanh yéu t6 ¢dt 13i trong cac nganh cong nghiép
SX hién dai. Viéc dua CNC vao CT dao tao ky thuat
dong vai tro rat quan trong, khong chi gitp sinh vién
(SV) lam quen véi cong nghé hién dai ma con trang
bi cho SV céc KN thyc tién can thiét dé dap ung yéu
cau cua thi truong lao dong.
2.1.1. CNC ndng cao chdt hrong dao tao kj thudt
Viéc tich hop CNC vao dao tao k¥ thuat gitip nang
cao chat hmng giang day va hoc tap. Thay vi hoc cac
ly thuyet vé co khi va gia cong truyén théng, SV ¢6
co hoi tlep can truc tlep v6i cdc may moc hién dai,
dugc 1ap trinh va diéu khién ty dong. Didu nay gitp
SV hiéu sau hon vé quy trinh SX, ciing nhu cach thtrc
ap dung cong nghé vao thuc té. Su két hop giita 1y
thuyét va thuc hanh s& giup SV phat trién cac KN tu
duy logic, KN giai quyét vin dé va sy tu tin khi tiép
can cong viée sau khi tot nghiép.
2.1.2. Bap ting nhu cau ciia thi trong lao dong hién dai
Thi truong lao dong trong cac nganh SX va ché
tao hién nay dang c6 nhu cau rat 16n vé ngudn nhan
lyc c¢6 KN st dung may CNC. Cac DN SX luon tim
kiém nhiing lao dong c6 kha ning van hanh va lap
trinh cac hé thong CNC dé t6i wu hoa quy trinh SX
va giam thiéu sai sot. Do d6, SV tot nghiép tir cac
CT dao tao c¢6 ung dung CNC thudng c6 nhidu co
hoi nghé nghiép hon, dong thoi c6 kha ning tiép
can nhiing vi tri viéc 1am vdi thu nhap cao hon. Pua
CNC vao CT dao tao k¥ thuat giup SV khong chico
kién thirc co ban vé co khi, ma con phat trién KN lap
trinh va diéu khién may moc hlen dai — mot yéu cau
ngay cang quan trong trong nén cong nghiép 4.0.
2.1.3. Thiic ddy qud trinh chuyén giao céng nghé va
doi méi sang tao
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Viéc dao tao CNC trong modi truong gido duc
khong chi dung lai ¢ viéc gitp SV hoc cach van hanh
may moc, ma con tao diéu kién thic ddy qua trinh
chuyén giao cong nghé tir nha truong sang DN. Khi
SV thanh thao trong viéc su dung CNC, ho cé thé
dong gop vao qua trinh d6i méi sang tao tai cac DN,
tr d6 giup nang cao nang luc canh tranh cho nganh
SX trong nude. SV sau khi ra truong c6 thé tham gia
vao qua trinh cai tién quy trinh SX, phat trién cac san
phém moi, hodc tham chi khoi nghiép trong linh vuc
ché tao. Viéc thanh thao cong nghé¢ CNC la mot yéu
t6 quan trong trong viéc thiic day sy sang tao va ap
dung cong nghé mai vao SX.

2.1.4. Dap wrng xu hwong hoi nhdp cong nghiép 4.0

Trong bdi canh hoi nhap cong nghiép 4.0, cac DN
trén toan thé giéi dang 4p dung ngay cang nhiéu cac
cong nghé tu dong hoa va sb hoa trong SX. CNC
1a mot phan khong thé thiéu trong hé sinh thai cong
nghiép 4.0, khi n6 gitp t6i wu hoa quy trinh SX, tiét
kiém thoi gian va chi phi, dong thoi ting do chinh
xac va hiéu suét. Viéc dao tao CNC khong chi gitip
SV lam chu cac cong nghé hién tai, ma con chuén bi
cho ho kha ning thich nghi véi nhimg tién bo cong
nghé trong twong lai. SV dugc trang bi kién thirc vé
CNC s& ¢6 loi thé hon trong viéc tham gia vao thi
truong lao dong toan cau, noi cong nghé tu dong hoa
dang tr¢ thanh tiéu chuan mai.

2.1.5. Phat trién KN sang tao va kha nang tw hoc

Mot trong nhiing 191 ich 16n cta viée hoc CNC 1a
kha ning phat trién KN séng tao va ty hoc & SV. Khi
lam viéc voi cac hé thong CNC, SV phai tu tim hiéu
va lap trinh cac ma 1énh diéu khién dé may moc thuc
hién cac nhiém vu gia cong cu thé. Diéu nay khong
chi doi hoi kha ning 1ap trinh ma con khuyén khich
SV tu duy sang tao dé tim ra nhitng giai phap t6i vu
nhat cho cac van d& SX. Bén canh d6, CNC cling
yéu cau SV ¢6 KN phan tich, hiéu biét vé co hoc, va
kha ning tu hoc dé khong ngimg nang cao trinh do
chuyén mon.

Viéc tich hgp CNC vao CT dao tao ky thuét
khong chi cung cip cho SV cac KN can thiét dé lam
viéc trong moi treong SX hién dai, ma con gitp SV
phat trién tu duy sang tao va kha ning giai quyét van
dé. CNC khong chi 1a mot cong cu manh mé trong
cong nghiép, ma con 1a nén tang viing chic cho su
phat trién ctia nhimg k¥ su va chuyén gia trong tuong
lai. Piéu nay 1am cho CNC tré thanh mot yéu t6 quan
trong trong dao tao k¥ thuat, gitip cac co sé gido duc
dap tmg tot hon vi nhu cau cta thi truong lao dong
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va xu hudng phat trién ciia nganh cong nghiép.

Viéc trién khai cong nghé CNC vao CT giang day
ky thuat mang lai nhiéu loi ich thiét thuc, giap SV
tiép can cong nghé hién dai va nang cao KN thyuc
hanh. Tuy nhién, qué trinh nay ciing d6i mat voi
nhiéu thach thuc tir viéc dau tu CSVC, quan 1y thiét
bi dén dao tao GV. Dé dat dugc hiéu qua ti wu, cac
truong can dua ra nhitng giai phap sang tao va thuc
tién dé khac phuc cac khé khin nay.

2.2. Théch thirc va gidi phdp trong vigc trién khai
CNC vao gido duc

Viéc trién khai cong nghé CNC vao CT giang day
ky thuat mang lai nhiéu lgi ich thiét thyc, giap SV
tiép can cong ngh¢ hién dai va nang cao KN thuc
hanh. Tuy nhién, quéa trinh nay ciing ddi mat véi
nhiéu thach thuc tir viéc dau tu CSVC, quan 1y thiét
bi dén dao tao GV. Pé dat dugc hiéu qua tbi uu, cac
truong can dua ra nhing giai phap sang tao va thuc
tidn dé khic phuc cac khé khin nay. Dudi day la
nhitng thach thirc chinh va cac giai phap kha thi cho
viéc trién khai CNC vao gido duc.

2.2.1. Vé CSVC va thiét bi

a. Thach thtre: Chi phi dau tu 16n: May CNC va
cac thiét bi phu trg ¢6 gia thanh rat cao, dic biét la
khi cac truong dai hoc va cao ding ky thuat can trang
bi nhiéu loai may khac nhau nhu may phay CNC,
may tién CNC, va may cit laser CNC. Ngoai ra, viéc
bao tri va nang cip céc thiét bi nay ciing tén kém, doi
hoi ngudn ngén sach lién tyc.

b. Giai phap: Dé giam b6t ganh niang vé chi phi
dau tu, cac co so gido duc co thé thiét 1ap mdi quan
hé hop tac voi cac DN trong nganh cong nghié¢p. Cac
DN c6 thé tai tro thiét bi, cung cép may moc cli hoac
hd trg bao tri. Ngoai ra, cic trudng ciing ¢ thé xin
tai tro tir cac t6 chue phi loi nhuan hodc tham gia cac
du an hop tac qudc t& dé nhan hd trg vé trang thiét
bi. Cac phong thi nghiém chia sé¢ giita nhidu co so
dao tao ciing 1a mot giai phap kha thi, giup t6i wvu hoa
viéc sir dung tai nguyeén.

2.2.2. Vé dao tao GV

a. Thach thuc: Viéc van hanh va giang day vé
CNC doi hoi GV phai c6 kién thirc chuyén sau va KN
thuc hanh tot. Tuy nhién, khong phai GV nao ciing
¢6 kinh nghiém thuyc t& véi cac hé thbng CNC phirc
tap. Diéu nay dan dén khé khan trong viéc truyén dat
kién thitc va KN cho SV.

b. Giai phap: Céc truong can to chirc cac khoa
dao tao chuyén sau cho GV vé cong nghé CNC,
bao gém ca viéc lap trinh, van hanh va bao tri may.
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Nhitng khoa hoc nay c6 thé dugc thyc hién théng qua
hop tac vdi cac chuyén gia hoac DN SX CNC. Viéc
dua GV di thuc tap tai cdc nha may SX c6 st dung
CNC s& giup ho ndm bt duoc cong nghé thuc té va
cap nhat kién thirc m&i nhat. Pao tao lién tuc va phat
trién chuyén moén cho GV 1a diéu kién can thiét dé
dam bao chit luong giang day.

2.2.3. Vé CT giang day

a. Thach thirc: Kho khin trong viéce thiét ké CT
hoc phti hop. Viéc xay dung CT giang day CNC can
dam bao su can bang giita Iy thuyét va thuc hanh.
Tuy nhién, viéc phat trién mot CT hoc tap trung vao
CNC c6 thé gap kho khin do thiéu kién thirc chuyén
sau vé cong nghé, hoac do han ché vé thoi gian va
CSVC dé thuc hanh.

b. Giai phap: Pé khic phuc vin dé nay, cac
truong can thiét ké CT hoc linh hoat, bao gom ca ly
thuyét va thyc hanh. Cac phan mém mé phong CNC
¢6 thé duoc st dung trong giai doan dau dé SV lam
quen véi qué trinh 14p trinh va van hanh ma khong
can st dung tryc tiép may moc that. Cac truong can
phat trién cac bai hoc thuc té theo ting giai doan, tir
co ban dén nang cao, va c¢6 thé diéu chinh CT dya
trén phan hoi ciia SV va GV,

2.2.4. Vé viéc tiép cin cong nghé

a. Thach thirc: Mot thach thirc phd bién trong cac
truong dai hoc va cao dang k¥ thuat 1a s luong may
CNC thuong khong du dap tng nhu ciu thyc hanh
clia tit ca SV. Piéu nay dan dén viéc SV phai chia
nhém 16n dé thyc hanh, lam giam co hoi tiép can va
trai nghiém tryuc tiép véi may CNC.

b. Giai phap: Dé khic phuc han ché vé sé luong
may moc, cac truong c6 thé sir dung cac phin mém
mé phong CNC dé SV c6 thé thyc hanh 1ap trinh va
kiém tra ma G-code truéc khi thyc hanh trén may
that. Ngoai ra, viéc quan ly thoi gian sit dung may
mot cach hi¢u qua, nhu 1&p lich thyuc hanh cu thé theo
nhom nhd va tang cuong gio thuc hanh ngoai gio
hoc, ciing s& giup tdi da hoa viée st dung thiét bi va
tao didu kién cho nhiéu SV c6 co hoi tiép can hon.
2.2.5. Thach thikc vé hitng thii hoc tdp ciia SV

a. Thach thtc: Kho khan trong vié¢c thu hit su
hting thi cua SV: Vi CNC la mot cong nghé phirc
tap, SV c6 thé gip kho khan trong giai doan dau hoc
1ap trinh va van hanh may. Diéu nay c6 thé 1am giam
su himg thu hoc tap, dic biét khi SV gip phai cac 16i
k¥ thuat hodc cam thay qua tai voi kién thic.
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b. Giai phép: Tich hop phuong phap hoc tap dua
trén du an va khuyén khich sang tao.

bé tao dong luc cho SV, cac truong nén tich hop
phuong phap hoc tap dya trén du &n (Project-Based
Learning - PBL). Thay vi chi hoc 1y thuyét kho khan,
SV ¢6 thé dugc giao cac du an thuce té nhu thiét ké va
gia cong cac san pham cy thé bang CNC. Viéc hoan
thanh cac dy an thyc té s& giup SV cam thiy hing thi
hon va nhan thay tng dung thyc tién cia CNC trong
doi sdng va cong nghiép. Ngoai ra, khuyén khich su
sang tao va thur nghiém trong qua trinh hoc ciling sé
gitip SV tyr tin hon khi d6i mat véi cac thir thach.

3. Két luan

Mic du c6 nhiéu thach thic can vuot qua, viéc
nghién ciru va phat trién hé thong diéu khién tu dong
cho may CNC trong giang day va dao tao ky thuat
mang lai nhiing lgi ich to 16n khong chi cho SV ma
con cho toan b hé thdng gido duc va nganh cong
nghiép. Bang cach thuc hién cac giai phap va chién
luoc da dé xuét, cac co s giao duc co thé tao ra mot
moi truong hoc tap hién dai, hiéu qua va phu hop voi
xu hudng phat trién cua thoi dai cong nghiép 4.0.
Diéu nay khong chi giup ning cao chét lugng ngudn
nhan Iyc ky thuat ma con dong gop vao sy phat trién
bén viing ctia nén kinh té va xa hoi.
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