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PAO TAO NHOM NGANH PIEN TU TiCH HQP CONG NGHE THONG TIN
VA TRUYEN THONG TRONG XU THE CACH MANG CONG NGHIEP 4.0

Vii Chién Thing’, P Pinh Cwong, Phung Trung Nghia
Truong Dai hoc Cong nghé thong tin va Truyén thong — DH Thai Nguyén

TOM TAT

Trong bao cao nay, chung toi tap trung thao luén, phan tich nhitng co héi va thach thirc ma cudc
cach mang cong nghiép 4.0 dat ra cho hoat dong dao tao nguén nhén lyc nhom nganh Pién tr, tir
d6 tap trung tim ra cac giai phap trong linh vuc dao tao nguon nhan luc chét lugng cao dé dap tng
nhu cau x3 hoi trong bdi canh cude cach mang céng nghiép 4.0 dang dién ra manh m&. Mot sb két
qué thyc té dat duoc trong qua trinh td chirc hoat dong dao tao tai Khoa Cong nghé Dién tir va
Truyén thong — Trudng Pai hoc Cong nghé thong tin va Truyén thong thudc Pai hoc Thai Nguyén
cling duogc trinh bay, phan tich va danh gia nhim dé xut cac giai phap dé nang cao chat luong dao
tao tai don vi.

Tir khéa: Phat trién chwong trinh ddo tao; nhom nganh dién tir; cach mang cong nghiép 4.0; nhu
cau xd hoi; kinh nghiém dao tao, tich hop.

Ngay nhdn bai: 13/4/2019; Ngay hoan thién: 28/5/2019; Ngay duyét dang: 31/5/2019

THE INTEGRATION OF INFORMATION AND COMMUNICATION
TECHNOLOGY INTO TEACHING AND LEARNING OF ELECTRONICS
FIELD IN THE TREND OF INDUSTRIAL REVOLUTION 4.0

Vu Chien Thang’, Do Dinh Cuong, Phung Trung Nghia
TNU University of Information and Communication Technology

ABSTRACT

In this paper, we will focus on discussing and analyzing the opportunities and challenges that the
fourth industrial revolution set out for the human resource’s training in the field of electronics,
thereby concentrate on finding solutions for high-quality human resource training to meet the
needs of society in the context of the fourth industrial revolution. Some actual results achieved
throughout educating organization in the Faculty of Electronics and Communications Technology
- The University of Information and Communication Technology will be presented, analyzed and
evaluated to propose solutions to improve training quality in our faculty.
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1. Gi6i thiéu

Khoa Cong nghé¢ Dién tr va Truyén thong
(CNDT&TT) thuoc Truong dai hoc Cong
nghé thong tin va Truyén thong (CNTT&TT)
dugc thanh 1ap theo quyét dinh sé 802/QP —
DHTN ngay 11/8/2011 ctia Giam ddc Pai hoc
Thai Nguyén. Khoa ¢6 nhi€ém vy dao tao trinh
dd K§ su cac nganh: Coéng nghé Ky thuat
Dién tir vién thong; Cong nghé K§¥ thuat may
tinh; Ky thuat y sinh va trinh d§ Thac si
nganh K¥ thuat vién thong [1].

Trong thoi gian gin day, chu d& “cong nghiép
4.0” dugc dua ra thao luan & nhiéu khia canh
va linh vuc, day la cudc cach mang vé san xuét
thong minh dga trén cac thanh tgu dot pha
trong céc linh vuc khoa hoc cong nghé. Trong
cudc cach mang cong nghi€p nay, Cong nghé
thong tin va Dién tir - Vién thong s& dong vai
trd quan trong. Céc yéu td ciia thé gidi sd trong
cach mang cong nghigp thir 4 s€ 1a:

Tri tué¢ nhin tao (AI): La nganh khoa hoc
may tinh lién quan dén viéc ty dong hoa cac
hanh vi thong minh.

Dir li¢u lon (Big Data) va khoa hoc dir li¢u
(Data Science): Bao gém cac cong nghé xtr li
tap dir liéu 16n va phuc tap ma cac rng dung
truyén théng khong xir Ii dugc.

Internet van vit (IoT): Mang Internet dugc
st dung nhu mdt mang toan cau két ndi cac
thiét bi cong nghé, trd thanh mot cong cu
doéng vai tro tao thanh cac dich vy, ing dung
tién tién.

Cong nghé thong tin va truyén thong (ICT)
duoc str dung nhu 1a mét thuat ngir chung cho
tat ca cac loai cong nghé cho phép nguoi
dung tao, truy cdp va thao tac vdi thong tin.
Nhu vy, Dién tir - Vién thong va Cong nghé
thong tin 1a hai nganh ky thuat miii nhon cho
phép tao ra co so ha tang két ndi, trao doi, thu
thap, luu trir va xir Iy ngudn thong tin khong
16 cua thé gisi sb va tao ra cac gia tri moi
trong chudi san xuit, phan phdi san pham.
Cudc cach mang cong nghiép lan thir 4 s& co
anh huéng dén ca ba nganh dang duoc trién
khai dao tao tai Khoa CNDT&TT.

Truéc thyc trang {6, truong BDai hoc
CNTT&TT, Khoa CNDT&TT da y thirc dugc
cAn phai xac dinh muc tiéu va xdy dung
chuong trinh dao tao ca 3 nganh Cong nghé
Ky thuat Dién tir Vién théng, Cong nghé Ky
thuat may tinh va K¥ thuat y sinh gén lién véi
Cong ngh¢ Dién tir, Cong nghé thong tin va
truyén thong. Bai viét nay s& chia sé nhiing
kinh nghiém trong qua trinh xay dung chuong
trinh dao tao va td chirc hoat dong dao tao cua
Khoa CNDT&TT trong 3 nim gan ddy nham
dao tao ngudn nhan luc chit luong cao dap
ung dugc nhu cAu cta xd hoi. Cac sd liéu
cling duoc phan tich va déanh gia nham dé
xuit cac giai phap dé tiép tuc ning cao chit
lugng dao tao tai don vi.

2. Phuong phap nghién ciru

Trong bai bao nay, chung t6i st dung cac
cong cu thong ké, khao sat, phan tich, dinh
lwong dé danh gia chit luong va hiéu qua cua
chuong trinh dao tao nhom nganh Pién tir tich
hop Cong nghé thong tin va Truyén thong tai
Truong Pai hoc CNTT&TT. Céc thong tin, s6
liéu dugc chung t6i thu thap tu Phong Cong
tac hoc sinh sinh vién (CTHSSV) va Phong
Khao thi dam bao chat lugng gido duc
(KTBBCLGD) cua Nha truong.

Hang nam, Phong CTHSSV va Phong
KTDPBCLGD c¢6 nhiém vy t6 chirc khao st
liy ¥ kién phan hoi danh gia vé chuong trinh
dao tao cua sinh vién trude khi t6t nghiép.
Phiéu khao sat bao gdbm mot s6 ndi dung
chinh sau: Mac d6 phu hop cua ndi dung
chuong trinh dao tao v6i cac chuan dau ra;
muc ti€u cia chuong trinh dao tao dap tng &
mic nao v6i nang lyc sinh vién khi tot
nghiép; ty 18 phan bd hop 1y giita 1y thuyét va
thuc hanh; chuong trinh dao tao dugc thiét ké,
tao diéu kién thuan loi cho sinh vién lya chon
theo nhu cu, nguyén vong hoc tap; cac mon
hoc trong chuong trinh dao tao tich hgp duoc
cac kién thirc va ky niang theo chuan dau ra
clia nganh da cong bd; mirc do gin két giira
cac khoi kién thiuc (co ban, co sé nganh,
chuyén nganh) va kién thtc thuc té trong nodi
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dung chuong trinh dao tao. Thang do dénh gia
dugc sir dung trong bai bio bao gom 4 muc
nhu sau: Kém tir 1,00 dén 1,75; trung binh tur
1,76 dén 2,51; khé tir 2,52 dén 3,27; tot tir
3,28 dén 4,00.

3. Két qua va ban luin

3.1. Tac dong ciia cach mang cong nghiép
4.0 doi véi gido duc dai hoc

Ngay nay, nhiing linh vuc k¥ thuat cdng nghé¢
thuong c6 tinh lién nganh, xuyén nganh va
cach mang céng nghiép 4.0 ngay cang xda
nhoa ranh gidi gilta cac nganh ky thuat cong
nghé. Nho nhiing ng dung cta cic cong
nghé méi mo ra nhiéu co hoi viée lam, co hoi
kinh doanh va co hoi phat trién cho moi
ngudi, moi co quan t6 chirc, va nhitng ai
khong nhanh chéng nim bt nhiing co hoi s&
nhanh chong bi tut hau.

Vi cach mang cong nghi€p 4.0, cac dai hoc
nghién ctru hang dau di chuyén dich tir dai
hoc nghién ciru dén dai hoc ddi méi sang tao
(Innovation-driven university), voi ba dac
trung co ban la Innovation factor (tic nhén
dd6i moi), Digital factor (tic nhan sb) va
Research factor (tdc nhan nghién cuu) [2]. Tu
dinh huéng nay, cin phai c6 sy thay doi trong
triét ly dao tao va co cAu lai cac chuong trinh
dao tao. Ngoai kién thirc nén tang, kién thuc
cua nganh va chuyén nganh, ngoai ngi, cong
nghé thong tin va kj ning mém nhu hién
nay, chuong trinh dao tao phai trang bi dugc
cho nguoi hoc tim nhin, ki ning thu thap, xtr
1y va kiém soat thong tin, c6 khat vong dbi
méi sang tao va tinh than khoi nghiép...
Ngoai ra, chuong trinh dao tao budc s€ phai
thay ddi theo hudng tich hop, lién nganh, tap
trung uu tién vao mot s6 linh vuc nén tang va
cong nghé 15i (hay cong nghé ngudn). Noi
dung dao tao ciing can dugc thiét ké lai, theo
huéng chi trong kién thirc co ban, su, rong va
tich hop nhiéu mén hoc nhim ning cao hiéu
qué sang tao va kha néng thich ung cua sinh
vién. Phuong thirc ddo tao ciing phai chuyén
sang iy viéc hoc (thay vi day) lam trung tam,
thong qua ca nhan hoéa qua trinh hoc, da dang

héa phuong thic hoc, trong do co6 ting cuong
cac cong cu hoc tryc tuyén hodc trai nghiém
vGi moi trudng va thiét bi do.

Ngoai ra, can xdy dung cdc nhom nghién ciru
manh dé gitp cho sinh vién c6 méi truong
hoc tap gan lién véi nghién ctru, doi moi va
sang tao. Cac truong dai hoc can nd luc tu
chu dé tim kiém ngudn kinh phi hd tro nghién
ctru. Pdng thoi, phuong thirc to chirc nghién
ctru ciing doi hoi phai c6 su phdi hop hiéu qua
gilta cac nhom lién nganh, lién truong,... va
gén chét hoat dong nghién ctru véi dao tao &
bac sau dai hoc 1an dao tao cir nhan, k§ su
chat luong cao... Ngoai ra, ciing khong thé
tach roi nhiém vy nghién ctou véi muc dich
phat trién va thuong mai hoéa san pham nho
mdi két hop chit ché giita nha truong véi
khdi doanh nghiép [3].

3.2. Kinh nghiém dao tao nhom nganh Dién
tie tich hop ICT trong xu thé 4.0 ciia Khoa
Cong nghé Dién tir va T ruyén thong

Trong thoi gian qua, Khoa CNDT&TT da tich
cuc trong cong tac ddi méi chuwong trinh dao
tao cac nganh Cong ngh¢ ky thuat Dién tir
Vién thong, Ky thuat may tinh va K§ thuat y
sinh theo dinh hudéng tng dung, bam sat theo
nhu ciu cta xd hoi [4]. Hang nim, Khoa déu
tién hanh khao sat y kién nha tuyén dung, cuu
sinh vién va cc chuyén gia dbi voi chuong
trinh ddo tao. Cong tac thuc tap tot nghiép
cling duoc Khoa thu thap s6 liéu khao sat tir
phia doanh nghiép tiép nhan sinh vién thuc
tap va sinh vién di thuc tap. Két thic mdi hoc
ky, phong khao thi va dam bao chat luong
gido duc cta nha truong déu cung cip thong
tin khao sat y kién phan hoi ctia nguoi hoc doi
v6i timg hoc phan trong chuong trinh dao tao.
Nhing két qua khao sat d6 1a can cir dé Hoi
df‘)ng khoa hoc Khoa thyc hién nhiing diéu
chinh vé chuong trinh dao tao, dé cuong mon
hoc va phuong phap giang day tai don vi.
Hién tai, thoi gian dao tao cua ca ba nganh
dao tao K¥ su tai Khoa 1a 4,5 nam, dugc phan
bd trong 9 hoc ky véi téng sb 1a 140 tin chi.
Trong do, khéi kién thirc giao duc dai cuong
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1a 40 tin chi (chiém 29%), khéi kién thuc co
s& nganh 1a 49 tin chi (chiém 35%) va khoi
kién thirc chuyén nganh 1a 51 tin chi (chiém
36%). Hinh 1 minh hoa ty 1¢ gitta cac khi
kién thtrc trong khung chuong trinh dao tao
nganh Cong nghé k¥ thuat Pién tir Vién thong
khoéa 16, nam 2017.

" Kién thirc gido duc dai
cwong

B Kién thire co sér nganh

® Kién thike chuyén nganh

Hinh 1. 7y [é giita cdc khoi kién thire cia khung
chwong trinh dao tao khoa 16

Trong khéi kién thire giao duc dai cuong, cac
hoc phan trang bi cho sinh vién dat chuin
nang luc ngoai ngir 1a 12 tin chi (chiém 30%),
chuin ning lyc cong nghé thong tin 1a 3 tin
chi (chiém 7,5%) va ky niang mém 1 2 tin chi
(chiém 5%).

Chuong trinh dao tao tai Khoa dang dugc thay
d6i theo hudng tich hop, lién nganh, tap trung
uu tién vao mot s6 linh vyc nén ting va cong
ngh¢ 16i. Véi dac thu 1a mot truong dai hoc
cong nghé thong tin nén ca 3 nganh cua Khoa
déu duogc xdy dung trén nén tang kién thic vé
cong nghé théng tin. Nhidu hoc phan duoc
thiét ké trong khdi kién thirc co s¢ nganh lién
quan chit chd dén kién thic vé cong nghé
thong tin nhu cac hoc phan Cau tric dit liéu va
thuat toan (3 tin chi), 1ap trinh C (6 tin chi),
mang va truyén so liéu (3 tin chi). Ngoai ra, ca
ba nganh cua Khoa déu c6 phan Bién tir hoc
chung bao gdm 20 tin chi (chiém 41% khéi
kién thirc co so nganh). Cac hoc phan lién
quan dén mang truyén thong chiém 35% khbi
kién thitc co s& nganh (17 tin chi). Hinh 2
minh hoa ty 1& giira cic phan kién thirc cong
nghé thong tin, dién tir va truyén thong trong
khdi kién thirc co s& nganh.

M Cong nghé thing tin
W Bign tlr

W Truygn théng

Hinh 2. Ty [é giita cdc phan kién thirc trong khoi
kién thirc co s nganh ciia khung chicong trinh
dao tao nganh Cong nghé ky thudt Dién tir
vién théng khéa 16

B Thyc hanh

mThic tap, db an tit
nghiép

m Kién thirc Iy thuygt

Hinh 3. Ty I¢ giita cdc phan kién thirc thuc hanh,
thue tdp, d6 dn tot nghiép trong khoi kién thirc co
so nganh va chuyén nganh cua khung chuwong
trinh dao tao chuyén nganh Dién tu itng dung K16
Trong chuong trinh dao tao K16, Khoa cling
chu trong dén k§ ning thuc hanh cua sinh
vién. Biéu do hinh 3 minh hoa ty 1¢ giita phan
kién thirc thuc hanh (17 tin chi) trong tong sd
tin chi khéi kién thirc co' s& nganh va chuyén
nganh trong khung chuong trinh dao tao K16

chuyén nganh Dién tir ing dung.

Ngoai ra, nham dap (mg v6i nhu cau nhan luc
trong thoi dai cach mang cong nghiép 4.0,
mot sO kién thirc lién quan dén tam nhin, k¥
ning thu thap, xtr 1y, kiém soat thong tin, co
khat vong d6i méi sang tao va tinh than khoi
nghiép ciing dugc trang bi cho sinh vién trong
qua trinh lam cac du 4n khi hoc cac hoc phin
thuc tap chuyén nganh, thyc tap tot nghiép va
dd an t6t nghiép. Hinh 3 cho thiy cac hoc
phén nay chiém dén 18% tong s6 tin chi khdi
kién thtrc co s& nganh va chuyén nganh trong
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khung chuong trinh dao tao chuyén nganh
bién tr tng dung K16.

Hinh 4. Hoat dong hop tac voi TI

Trong coéng tac hop tac vdi doanh nghiép,
Khoa CNDT&TT c¢6 mdi quan hé thuong
xuyén voi cic don vi hoat dong tiéu biéu
trong linh vyc Dién to nhu: VNPT, Viettel,
Mobiphone, Dai phat thanh truyén hinh Tinh
Thai Nguyén va cdc don vi doanh nghiép,
cong ty khac nhu SamSung Viét Nam, FPT,
Texas Instruments, STMicroelectronics...
Mot sb doanh nghiép 16n trong linh vuc Dién
t¢ nhu Samsung, STMicroelectronics, Texas
Instruments.... da ky két cac bién ban hop tac
va tai trg phong Lab cho Khoa va Nha truong.
Céc giang vién thuong xuyén co sy trao doi
vé khoa hoc va cong nghé véi cac co so dé co
thé giup d& cac co s& ndy cac van dé& vé dao
tao, giai phap ky thuat (Hinh 4). Cac co s&
ndy ciing san sang giup d& vi tri thuc tap tai
cong ty, xi nghié€p cua ho va cir cac can bd ky
thuat hudng dan thuc té cho céac sinh vién
nim cubi trong thuc tdp tdt nghiép. Nhiéu
sinh vién da dugc cac doanh nghiép tiép nhan
vao 1am viéc ngay sau khi tot nghiép.

Trong nhitng ndm qua, hoat dong dao tao cua
Khoa CNDT&TT luén gan lién véi hoat dong
nghién cuu khoa hoc. Hoat ddng nghién ctru
khoa hoc giup cho sinh vién c6 moi truong
hoc tip gin lién v6i nghién ctru, d6i méi va
sang tao. Trong sudt 3 nim qua, Khoa lu6n
dugc Nha truong danh gia la don vi c6 thanh
tich xut sic trong hoat dong nghién ciru khoa
hoc. Ty 1é sé luong bai bao khoa hoc, sb 1an
tham gia hoi thao trong va ngoai nudc, sb

luong dé tai NCKH ciia cac can bo giang vién
va sinh vién trong Khoa dugc danh gia cao
trong Truong. Hinh 5 cho thdy sé lugng céac
dé tai nghién ctu khoa hoc cua sinh vién
trong Khoa ludn tang theo tirng nam.

20

25

25
21
20 19
15
10
5
0 T T 1

Nam 2017 N&m 2018 N&m 2019

Hinh 5. Biéu d6 s6 lwong dé tai nghién citu
khoa hoc sinh vién trong 3 nam gan day
Khoa CNDT&TT luén tip trung doi moi
chién lugc dao tao va phat trién nghién ciru
khoa hoc miii nhon théng qua cac nhom
nghién ctru, thu hiit — boi dudng — trong dung
nhén tai, xay dung cac mo hinh dao tao, nghién
ctru va kinh doanh phu hop véi tu duy khéi
nghi€p va sang tao. Can bd giang vién va sinh
vién Khoa CNDT&TT di dat duoc nhiéu giai
thudng khoa hoc cong nghé nhu giai nhét cudc
thi Khéi nghiép vi moéi truong do Pai st quan
Hoa ky to chirc nim 2018, Giai nhat cudc thi y
tuong khdi nghi€p sinh vién nam 2017, giai ba
cudc thi IoT Startup nam 2018, va nhiéu giai
thudng sang tao khoa hoc cong nghé cap Tinh,
cAp truong khac. Tong s6 giai thudng khoa hoc
cong nghé ma can bd giang vién va sinh vién
ctia Khoa dat duoc trong 3 ndm gan day 1a 51
giai thudng trong do6 cd 6 giai thudng co lién
quan dén khoi nghiép (chiém 12% tong s6 cac

giai thuéng KHCN) [5].

Tuy nhién, dé c6 thé nang cao hon nita chit
luong dao tao, Khoa CNDT&TT can khic
phuc mét sé diém yéu nhu sau:

Thir nhét, d6i ngii can bd giang vién cua Khoa
hién tai gdm 45 giang vién, trong d6 ¢6 1 pho
giao su, 4 tién si, 8 nghién ctru sinh va 41 thac
si. Nhu véy, sb luong can bo giang vién co
hoc vi tién si chi chiém ty 1& 9%. Con sé ty 18
nay con thip so v4i mit bang chung trong
toan Dai hoc Thai Nguyén.
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Thir hai, s6 luong bang sang ché c¢6 kha ning
thuong mai hoéa con it (Khoa CNDT&TT méi
chi ¢6 01 bang sang ché dugce ding ky trong
nam 2018). Vi vdy, trong thoi gian téi Khoa
CNDT&TT can tiép tuc déy manh nhiém vu
nghién ciru voi muc dich phaét trién va thuong
mai hoa san pham nhd mdi két hop chit ché
gilta nha trudng v&i khdi doanh nghiép.

3.3. Ddnh gid ciia sinh vién tot nghigp vé
chwong trinh dao tao tich hop

Trong nam 2018, Nha truong da to chirc khao
sat 1dy ¥ kién phan hdi danh gia vé chuong
trinh dao tao cua sinh vién trude khi tdt
nghiép. Két qua khao sat véi 159 sinh vién
thuoc nhom nganh Pién tir trudc khi tot
nghiép cho thiy hau hét cac thanh phan cau
hoi cua ndi dung chuong trinh dao tao déu
dugc sinh vién danh gia & muc tét. Panh gia
vé su hai 1ong cuia sinh vién vé chuong trinh
dao tao nhém nganh Pién tr & truong déu
tang qua cac nam khao sat voi sb liéu cu thé
nhu sau: O ndi dung khao sat mirc d6 phii hop
ctia chuong trinh dao tao voi cic chuan diu ra
tang tir 2,72 (nam 2014) 1én 3,3 (nam 2018);
ty 16 phan bd hop Iy gitta 1y thuyét va thuc
hanh ting tor 2,84 (ndm 2014) 1én 3,49 (ndm
2018); muc d6 gin két gitta cac khdi kién
thirc trong ndi dung chwong trinh dao tao tang
tir 2,94 (ndm 2014) 1én 3,32 (ndm 2018). S6
liéu phan tich cho thdy chuong trinh dao tao
nhom nganh Dién tu tich hop Coéng nghé
thong tin va Truyén théng dd nhan duoc
nhiing phan hoi tich cuc tir phia ngudi hoc va

chat lwong chwong trinh dao tao ciing dugc

nang cao qua tung nam.

4. Két lujn

Trong bai bdo nay, chung t6i da thao luén,

phan tich nhiing co hoi va thach thirc ma cude

cach mang cong nghiép 4.0 dat ra cho hoat
dong dao tao nguon nhan lyc nhom nganh
bién ta. Trong thoi gian qua, Khoa

CNDT&TT — Truong PH CNTT&TT da co

nhiing sang kién, giai phap trong qua trinh

trién khai hoat dong dao tao tai don vi. Vi

nhimng ¢6 ging nd luc cai tién khong ngimg,

hoat dong dao tao va nghién ctru khoa hoc tai

Khoa CNDT&TT dang c6 nhiing dong gop

nhéit dinh trong cong cudc dao tao ngudn nhan

luc chat lwong cao phuc vu cong nghiép hoa
va hién dai hoa dit nudc.
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