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l. Mgc tiGu cria churrng trinh diro tiro (l'rogram Objcctives - I'O):

I.l. Mqtc tiAu chung (P0):

Sinh vi6n t6r nghiep ng?rnh Cirng ngh": thirng tin se c(r ki6n thuc chuy€n siu, hiqn

dai vA ti6n ti6n vj c6ng ngh6 thirng rin. c.ng nghe dn'li6u. an ninh mang r,ir ung dung cua

chung viro viec phrir triin cac ndn rang dD liiu. ha tAng dir li0u, cic h0 thdng quirn tri dri

lieu 5iin il4ri. cdc giai phip an ninh va a. roarr Jri lidu cho AI vir cac hQ rh6ng Al tu chu.

Sinh vien si cti phinr cl.rit dao duc trit. c,, ning lLre tu hoc, nghi€n cuu, vti ilng dgng ciic

crng ngh; tl.uing tin. c6ng nghc di. li6u. an ninh Drang v?ro giai quy6r c6c vin d6 thuc tiin

trong b6i canh At agont dang duoc phrit rrieu r6ng khap vd dnn hinh thdnh lrrc lugng lao

d6ng moi.

1.2. M4rc fiAu cu thi (t'oi):

I MA ngirnh duoc ghi theo trang mi nglnh dugc li,i Ciiio duc r ir .lio tilo qtrl dinh

I
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Kf hi$u
CDR

(PLOs)

Kf hi6u
CSDG
(PIn)

Dr/THAO PLO/Pr
Mri'c

tIQ tl?t
dugc 3

GHI
CHU

xi h6i. chinh tr! va phdp lurir phir hqp vdi bOi canl
xd h6i vd ngh0 nghiQp.

PI 1.2

C6 kha ning 6p dung kitin thric co b6n vd khoa
hgc tg n}i6n vdo rinh torin. thitit kti, phdn tich, ldp
ludn vd gi6i thich cdc vri,n dA rrong linh wc ngh6
nghiQp.

3

PLO2 C6 khd ndng vdn dqng
quydt c6c vdn tl€ nghe

tu duy phdn biQn trong gidi
nghiQp. 4

PI 2.1
Khi nlng phan tich th6ng tin, rt6nh gi6 c6c lua
chgn vd dua ra quy6t dinh th6ng quu qu6 trinh suy
luQn vd phdn bi6n.

4

Khd ndng-xiic.dinh cdc vin d6 trong rinh hudng
nghd nghidp dC giai quyet cric vdn dd

4

PLO3
C6 ndng luc ldm vi6c theo nh6m, kuydn dat hi€u
quii trong iti6u kiQn ldm viQc thay rt6i va mbi
truong hQi nh{p qudc tt).

4

Pl3.1
Hinh thirnh. tridn khai horin thdnh c6ng viec trong
nh6m, tng xri phir hoo vA ph6t fi6n tinh thin tr6ch
nhi6m trong nh6m.

4

PI 3,2
ThUc hi6n c6c hoat ddng truyCn dqt hiQu qu6 trong
m6i truong c6ng vi6c vd m6i trudng hQi nh{p
quoc te.

1

PLO4
fnj. fiAn tinh chrl cl6ng, tich.cuc trong hgc t6p
nghidn cuu vi qudn l!' uic ngu6n luc cii nh6n, tldp
fng y6u cdu hoc tdp sudt iloi.

4

PI 4.1
C6 khd.ndng t6 chric vi quin lli cric ngudn luc cri
nhdn dd hoin thdnh c6c nhiem w hoc t{p. 1

Tham gia, thri hien tinh thdn hqc t{p,
vdthich img cria cri nh6n <t6p ring y6u
su6t ddi.

nghi€n cuu
cdu hoc tdp 4

PI 2.2

PI 4.2
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Kf hiQu

CDR
(PLos)

Kf hiQu
CSDG
(PIn)

DUTHAO PLo/Pr
M irc

ttQ ttat
tlu'g'c 3

GHI
CHU

PLO5
Thd hien dao duc. trdch nhiem nghd nghiQp. co
th6i d6 hdnh xr? chuy€n nghidp vd tr6ch nhi6m xE
hQi, cQng d6ng

4

PI 5.1
Tudn thrl cric quy dinh p.hrip luat vA chuAn muc dao
dric trong linh vuc ngh0 nghiQp.

1

PI 5.2
The hi6n su chuydn nghiQp trong giao ti6p. un
xri, vii quAn ly tinh hudng trong m6i trudng ngh
nghiQp.

ts

e 4

PI 5..1
D.ong g6p vd th€ hiQn tr6ch nhiQm xd hQi, c6ng
cl6ng vd c6 tinh then khdi nghi6p.

.1

PL()6
C6 khi ndng vAn dung thdnh thao ki€n thric ntn
ting vd chuyOn s6u d€ giai quy6t c6c v6n dd
chuy6n m6n

{

PI 6.1
C6 kh6 ndng vin dqng thdnh thqo ki6n thric ndn
tdng d€ giii quy6t c6c vAn d0 chuy6n rn6n.

4

PI 6.2
Co kha ndnp, vAn duns. thdnh thao ki6n thuc
chuyEn sdu il€ gi6i quy6t cdc vdn d€ chuy€n mdn.

4

PLOT Xic tlinh cic girii ph{p CNTT rlng dung trong
linh vrlc chuy6n ngirnh vh liOn ngirnh.

1

PI 7.1

Xric dinh cilc vdn di c6 thd gi6i quy6t bing CNTT
trong linh vgc chuyAn ngitnh vit cl6 xudt cilc gidi
phdpphthqp.

1

PI 7.2

X6c itinh cic vdn di c6 thd gi6i qu
trong linh vlrc hAn ngdnh vd il€ xu
pht hqp.

y6t bang CNTT
6i cAc gidi phdp 4

PLOS C6 khe nlng thich ri'ng v6'i cic xu h_u'6ng thay
tl6i trong linh vuc chuy6n m6n, nghd nghi$p.

4

PI 8,1
PhAn tich vd il6nh gi6 tAc d6ng cta ciic xu hudng
m6i nhAt trong linh vgc CNTT. 4
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Kj hi6u
CDR

(l'LOs)

Kf hiQu
CSDG
(PIn)

Dr/THAO PLO/Pr
Mf'c

tIQ tl4t
tlug'c J

GHI
CHU

PI 8.2
Phrit tri6n c6c k! ning cAn thi6t d6 rtrip ring nhu
cdu thi trudng lao d6ng vd thich img v6i su thay
ddi cta linh vr,rc CNTT.

I

PLOg

Khi ning sir dgng Ti6ng Anh tiii thi6u tuong
duong chuin trinh d6 trung c6p bfc 3/6 theo
khung ning luc ngo4i rlgit 6 b{c ding cho ViQt
Nam (theo th6ng tu'Sii: 0U2014/TT-fCnf;.

3

PLlO
C6 ki6n thric vir ki n5^ng ri.ng dqng c6ng nghf
th6ng tin ndng cao dG gini quy6t c6c #n-Oi
trong linh vrpc nghd nghifp.

PI 10.1
Sri dpng thdnh thao ciic c6ng cq c6ng nghQ th6ng
tin trong linh vuc ngh6 nghiQp. 4

PI 10.2
IIng dqng c6ng ngh6 th6ng tin n6ng cao dri gi6i
quy€t c6c vAn 116 phric tap trong linh nrc ngh6
nghiQp.

1

PLO1l

C6 ki6n thric vir ki ning vd c6ng nghQ df IiQu
vh an ninh m4ng ri.ng dgng trong linh vgc nghd
nghiQp

4

H 11.1

C6 khA ndng 6p dpng c6ng nghQ dfr liQu hoic an
ninh m4.ng vdo cdc quy trinh nghi0p vr,r trong linh
vqc ngh€ nghiQp.

4

PI I 1.2
C6 khi ndng phtit tri6n c6c sAn ph6m vd dich vu
dua tr6n ki6n thric vd c6ng ngtr6 U* ti6u holc an
ninh m4ng ung dung trong linh vUc nghti nghi€p.

4

PI11,3

C6 kha ndng rip dung c6c c6ng ngh6 m6i vir xu
hudng ti6n ti€n cta c6ng nghQ dit liQu hoic an
ninh m4ng viro trong linh v.uc nghA nghi6p.

4

3. Ma tr$n quan hQ giira Mgc ti6u (pOi) vir Chu6n tliu ra CTDT (pLOs):
Moi li6n hp gifa muc ti€u vd chuAn diu ra cria crDT 0 b6ng b6n du6i cho th6y ring
sinh vi6n c6 th6 d?t duoc muc ti6u cta crDT n6u <t6p ung duoc c6c chuAn dAu ra cria
CTET.

4
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Mgc tiOu cria CTDT (POi)

Chu6n tIAu ra cria CTDT (PLOs)
@dnh dliu X viio 6 c6 hAn quan)

I t J 4 5 6 7 8 9 10 ll

Mgc tiOu chung:

Sinh viOn t6t nghi€p ngdnh C6ng nghd th6ng tin s€ c6 kii5n thric chuy€n sdu, hi6n d4i

vd ti0n ti6n vA c6ng nghQ th6ng tin, c6ng ngh6 dir ti6u, an ninh mang vd ring dung cira chring
.: . : .

vdo vi0c phdt trien cdc n€n tAng dir liOu, h4 tdng dir liQu, cric hQ th6ng quAn tri dt liQu hiQn

dai, c6c gi6i phrip an ninh va an todn dft li6u cho AI vd c6c he th6ng AI tr,r chi. Sinh vi6n s€

c6 phAm ch6t dao dfc t6t, c6 ning lgc tu hoc, nghiOn criu, vd ring dung cric c6ng ngh€ thdng

tin, cdng nghQ d[ liQu, an ninh mang viro giii quy€t cdc v6n dd thrSc ti6n trong b6i cdnh AI

agent dang dugc ph6t triOn rQng khdp vd ddn hinh thdnh luc luong lao d6ng mdi.

Muc ti6u cu th6:

POI

C6 khi ndng vdn dr,rng ki6n

thric toiin hgc, th6ng k0,

phrip lu{t, kinh t€, co sd

ngdnh ve chuy€n ngdnh

CNTT vi mQt s6 ki6n thric

li0n ngdnh d6 ph6t tri€n cdc
^ .^ : :gral pnap cong ngne ve nen

t6ng dt liQu, h4 tAng dir

liQu, an ninh an todn ciic hC

th6ng cdng nghQ th6ng tin

vd hQ th6ng AI, dac biQt ld

cric hQ thdng AI tu chri.

x X x x

P02

Th€ hiQn phAm chAt d4o dric

ngh€ nghiQp, dao dirc trong

viQc sri CNTT, vd kh6 ning

dinh hunng ph6t tri6n nghtt

nghiQp thich nghi v6i su

thay d6i nhanh ch6ng cta

X x
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Muc ti6u ciia CTDT (POi)

Chu6n tIAu ra cria CTDT (PLOs)
(Ddnh ddu X vdo 6 c6 liAn quan)

I 2 J 4 6 7 8 9 l0 ll
cdng nghQ vd m6i truong

kinh doanh.

PO3

Rdn luyQn k! n[ng tu duy

phdn tich, sring tao, gidi

quy6t ,6n dA. ldm vidc

nhom, vd giao titlp hiQu quri

trong vi€c ph6t rri€n vir tri6n

khai ciic dr.r rin cdng nghQ

th6ng tin, n6n tAng dfr li0u,

hp t6ng dt liQu, an ninh an

todn dir liQu vd hQ th6ng AL

x x x

POI

C6 ndng luc ngoai ngt vd

k! nang sri dung c6c c6ng

cu, ndn t6ng c6ng ngh6

thdng tin, cdng nghQ dt liQu

vd an ninh mang hiOn dai <Ii5

drip rmg y€u cAu cria mdi

trudng ldm vi€c chuydn

nghiOp vd h6i nh6p qudc t6.

x X x

POs

C6 ndng lgc ngh€ nghiQp vd

nam bat xu l'luong mol cua

cdng nghO th6ng tin, c6ng

ngh6 dir liQu vd an ninh

mang, nhim drip ring nhu

cAu ngdy cdng tdng cria thi

trudng lao d6ng trong k;i
nguyen tri tuQ nhdn tao.

x x x x

5
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Ma tr{n th6 hien sB'tuong thich giira POs, PLOs vi PIs.{

a D6i sa,nh dd quan sdt tlnh phir hqp vdi m6i muc rieu cu lhc (pO) duqc rh6 hien th6ng qua CDR CTDT (pLO)
vA Chi sO d6nh gi6 k6t qua tnuc irign 1nt;

PO PLo PI

PI. l.l: VAn dpng pht hqp
ki6n thfc co bAn vd khoa hoc
xd hQi, chinh tri vd ph5p lu{t
pht hqp voi boi canh xd hoi
vd ngh6 nghiQp.

PLOI: C6 ki€n thric co b6n
vd khoa hoc tu nhi€n, khoa
hoc xd hdi. chinh tri vir ph6p

lu{t d€ vd,n dqng viro nhtng
vAn d6 cuQc s6ng. vd trong
c6c hoat dQng ngh6 nghiQp.

PI.1.2: C6 khi nlng 6p dpng
ki€n thric co ban vC khoa hoc
tU nhi€n vio tinh torin, thi6t
.i
ke. pnan trcn. lap luan va grar

thich cric v6n dd trong linh
vqc ngh6 nghiQp.

PI 6.1: C6 kha ndns vAn

dung thdnh thao ki€n thric
n6n ting d0 giii quyOt cric
vdn dd chuy6n m6n

PLO6: C6 kh6 nSng vfln
dpng thdnh thao ki0n thr?c

n€n tAng vd chuyOn sdu d€
giii quy€t cdc vdn dC chuy6n
m6n.

Pl 6.2: Co kh'i ndng v{n
dung thdnh th4o ki6n.thuc
chuydn siu dd gidi quyet cdc
vdn d6 chuy6n m6n

PI 7.1: Xdc dinh cdc v6n di:
c6 th6 gi6i quytlt bing CNTT
trong linh vuc chuydn ngdnh
vd dC xudt citc giiti ph6p phn
hqp.

Pl 7 .2: XAc dinh c6c v6n dd

co th6 gini quyOt bing CNTT
trong linh vuc chuyOn ngdnh
vi d6 xudt cdc giAi phrip pht
hgp.

POI: C6 kh6 ndng vfln dpng
ki6n thfc to6n hoc, th6ng k€,
phrip lu{t, kinh t0, co sd
ng?rnh vir chuy€n . ngdnh
CNTT vd mot sO kien thtc
li6n ngdnh dO phrit tri6n ciic
giAi phrip c6ng nghQ vd n€n
ting dir liQu, hq t6ng dt liQu,
an ninh an toirn c5c hC th6ng
c6ng nghQ thdng tin vd hQ

th6ng AI, dic biQt ld c6c hQ

th6ng AI tU chi.

PLOT: Xiic tlinh c6c gi6r
phrip CNTT irng dung trong
linh vuc chuydn ngdnh v?r

li6n ngdnh.

PI 7.3: D6nh gi6 t6c dQng

cua cric eiii ohrio CNTT ddn
kinh t6, xf, hQi vir dao dric.
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PO PLO PI

PI 11.1: C6 6p dung CNTT
vao c6c quy trinh nghiQp vtr
trong linh 4tc ngh6 nghi6p.

PI. I1.2: Co kha. ndng phdr
tri6n cdc sdn phdm vd dich
vu dua trdn ki6n thuc vd
TTNT ring dung trong linh
vgc ngh€ nghi€p.

PI 11.3: C6 kha ndng iip
dung ciic c6ng nghO m6i vd
xu huong Uen llen cua
TTNT vdo trong linh vuc
ngh€ nghiQp.

PLOI0. C6 ki6n thric vd k!
ndng fng dung c6ng nghQ
thdng tin ndng cao dd gidi
quydt ciic vdn d€ trong linh
vgc nghd nghiQp.

PI 10.1: Sri dqng thdnh thao
c6c cdng cu c6ng nghd thdng
tin trong linh v.uc nghrS

nghiQp.

PI 10.2: tlng dung cdng
nghQ th6ng tin ndng cao d6
gi6i quy6t cdc vdn dC phric
tap trong linh vgc nghd
nghiQp.

PO2: Th€ hiQn phim ch6t
dao dric ngh6 nghiQp, d4o
d0c trong viQc sri CNTT, vd
khi ndng dinh hu6ng phrit
tri6n nghd nghiQp thich nghi
vdi su thay d6i nhanh ch6ng
c0a c6ng nghO vd m6i trulng
kinh doanh.

PLO4: Thd hiQn tinh cht
dQng, tich cuc trong hoc tfp
nghi€n criu vd quin lli c6c
ngu6n luc cd nhdn. drip rng
ydu cdu hoc tdp su6t ddi.

PI 4.1: C6 khi ndng td chric
vir quin lli c6c ngu6n luc c6
nhdn dO hoirn thdnh ciic
nhi6m vu hgc tf,p.

PI 4.2: Tham gia, th6 hiCn
tinh thdn hoc tflp, nghiCn criu
vd thich r?ng cta c6 nhAn cldp: . ^ : ...
ung yeu cau noc tap suot dol.

PLO5: ThO hiQn dao dric,
tr6ch nhi6m nghti nghiOp, c6
thdi d0 hdnh xri chuy€n
nghiCp vd trrich nhi€m xd

PI 5.1: Tudn tht cac quy
dlnh phrip luat va chuan muc
clao dric trong linh vqc nghe
nghiQp.

PLOll: C6 ki6n thric vd k!
ndng vd CNTT ring dung
trong linh vuc nghd nghiQp
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PO PLO PI

PI 5.2: ThC hi6n su chuy6n
nghi0p trong giao ti6p, rin
xr?, vd qudn lj tinh hu6n
trong m6i trudng ngh
nghiQp.

hQi, cQng d6ng

PI 5.3: D6ng g6p vd th6 hiQn
tr6ch nhi6m xd hQi, cQng
dong va co tinh thiin khoi
nghiQp.

PI 2.1: KhA ndng ph6n tich
thdng tin, d6nh giri ciic lqa
chgn vd rlua ra quytlt dinh
th6ng qua quii trinh suy luAn
vd phin biQn.

PLO2: C6 khd ndng vfln
dqng tu duy phan. biQn trong
giai quyet cdc vdn dd ngh6
nghiQp.

PI 2.2: Khd ndn
c6c vAn dd tron
ngh6.nghiQp d
c6c vdn dd

g x6c djnh
tinh hu6ng
gidi quyOte

PI 3.1: Hinh thdnh, trion
khai hodn thdnh c6ng vi0c
trong nh6m. une xu oht hoo
vd phrit tri€n tinh thdn trdch
nhi0rn trong nh6m.

PO3: Rdn luy6n k! ndng tu

duy phAn tich, s6ng t4o, gi6i
; ; .). ..quyet van oe. lam vlec

nh6m, vd giao ti6p hiQu qui
trong vi6c ph6t tritin vd tririn

khai c6c dU 6n c6ng nghQ

th6ng tin, n€n ting dt liQu,

h4 tAng dir liQu, an ninh an

todn dir liQu vd hQ th6ng AI.
PLO3: C6 ndng luc ldm vi€c
theo nh6m, truydn dqt hi€u
qua trong di€u kiQn ldm viQc
thay d6i. vd.mrli truong h6i
nhQp qu6c t0.

PI 3.2: Th.uc hi6n ciic hoat
dong truyen d4t hifu qua
trong rn6i trudng c6ng vi6c
va m6i trutrng hdi nhAp qu6c
tc.

PO4: C6 ndng luc ngoai ngir

vd k! ndng sri dung c6c cdng
I _"cu. nen tang cong nghe

th6ng tin, c6ng nghQ dfr li€u

vd an ninh mang hiQn tlai d€
:"oap ung yeu cau cua mol

trudng ldm vi€c chuy€n

PLOg: Khd ndng su dgng Ti6ng Anh t6i thi6u tuong duong
chuiin trinh do trung cdp bric l/6 rheo khung n6ng luc ngoai
ngf 6 b{c dtng cho ViCt Nam (theo th6ng tu 56:
01/2014/TT-BGDT)
OOi vOi Chuong trinh CLC (TABP): ChuAn bflc 4/6



1t

PO PLO PI

PI 10.1: Sr? dqng thdnh thao
c6c cdng cg c6ng nghQ thdng
tin trong linh qrc nghd
nghiQp.

nghiOp vd h6i nhQp qu6c t6.

PLO10: C6 ki6n thr?c vd k!
ndng img dpng cdng nghQ
thdng tin nring cao dd giii
quy€t ciic vdn d6 trong linh
vr,rc ngh6 nghi6p.

PI 10.2: tlng dung c6ng
ngh6 th6ng tin ndng cao d6
giai quy6t ciic vdn de phuc
tap trong linh vUc nghd
nghiQp.

PI 6.1: C6 kha ndng vAn
dung thdnh thao ki6n thuc
ndn t6ng dC gidi quy6t cdc
vdn d6 chuy6n m6n

PLO6: C6 khd n6ng vfln
dgng thdnh thao ki6n thuc
ndn ting vd chuydn s6u ttd
giii quy6t cdc vdn dA chuydn
m6n

Pl 6.2: C6 kha ndng vAn
dung thdnh th4o ki6n thr?c

^ .l .". : -cnuyen sau oe gtal quyet cac
vAn dd chuyCn m6n

PI 7.1: Xdc ttinh cric v6n dd
c6 thd gini quytit bing CNTT
trong linh vuc chuy€n ngdnh
vd cl6 xu6t c6c giii phrip pht
hqp.

PLOT: Xric dinh cric gi6i
ph6p CNTT ring dung trong
linh r,uc chuy€n ngdnh vd
li6n nganh

Pl 7.2: XAc ttinh c6c v6n dti
c6 th6 gini quyrit bing CNTT
trong linh vgc chuy€n ngdnh
vd c16 xuAt cric gi6i ph6p pht
hqp.

PI 8.1: Phdn tich vd <l6nh gi6
t6c d6ng. cia ciic xu hudng
m6i nhdt trong linh vuc
CNTT.

PLO8: C6 khi ndng thich
qg vdi cdc xu hudng thay
il6i trong. linh vuc chuyCn
mdn, ngh6 nghi6p.

PI 8.2: Phrit tri6n c6c kg
ndng cAn thi6t dC d6p ung
nhu cdu thi trudng lao d6ng
v?r thich ung vdi sg rhay doi
cta c6ng ngh€ CNTT.

PO5: C6 ndng. luc ngh€
nghidp vd ndm bdt xu hudng
mdi cia c6ng nghQ th6ng rin,
c6ng ngh6.dt li6u vd an ninh
m4ng, nhdm d6p img nhu
ciiu ngdy cdng tdng crla thi
trudng lao cl6ng trong ky
nguy6n tri tuO nhdn tao.

PLO1l: Co kidn thric vd k! PI 11.1: C6 khA ndng :ip
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4. Ma tr$n diii srinh chuin tIAu ra CTDT vri'i khung trinh iIQ quiic gia Vi0t Nam:

PLO PI

ndng v€ cdng nghQ dt liQu vd
an ninh mang rirng dpng
trong linh vuc ngh€ nghiCp

dung c6ng nghQ dfr' li6u
ho{c an ninh mlng vdo cdc
quy trinh nghidp vu trong
linh vuc ngh€ nghi6p.

PI. I 1.2: C6 kha. ndng phrit
tri€n ciic sin phdm vir dicli
vu dua trdn kiin thuc ve
cdng nghQ dfr'liQu holc an
ninh m4ng ttng dung trong
linh vuc ngh6 nghi6p.

PI ll.3: C6 kha ndng rip

dung ciic c6ng ngh€ rroi vd
.^ .r

xu nuong lren tren cua cong
nghQ dfr'ligu ho{c an ninh
mqng vdo trong linh vuc
ngne ngnlep.

ChuAn tlAu ra theo Khung trinh iI6
qudc gia Vi6t Nam b{c D4i hqc

Chu6n tIAu ra cta CTDT (PLOs)
(Ddnh ddu X vdo 6 c6 hAn quan)

I ) ., .l 6 7 8 I 10 ll

KiAn thitc:

KTI

Ki€n thtc thuc t0 vtng
chdc, ki6n thfc ly thuy6t
sAu, r6ng trong pham vi cria
ngirnh ddo tao.

x

KT2
Ki6n thric co bin vd khoa
hqc xi hQi, khoa hoc chinh
tr! vd ph6p luft

x

KT3
Ki6n thuc vd cdng ngh€
th6ng tin d6p r?ng yOu cAu
cdng viQc.

X

KT1
Ki6n thfc vd l6p kti hoach,
t6 chric vd giSm siit cric qud
trinh trong rn6t linh vuc

X X X X

PO

5
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Chu6.n tIAu ra theo Khung trinh tI6
qu6c gia ViQt Nam b4c Dai hgc

I 2 -t 4 5 6 7 8 9 l0 11

hoat d6ng cu th€.

KT5
Ki6n thric co bdn vdi quin
ly, di0u hdnh hoqt dQng
chuy6n m6n.

x x x x

Kj ndng:

KNI
K! ndng cdn thitlt dC c6 th6
giAi quytit c6c v6n d€ phric
tap.

x X X

KN2
K! ndng a6n ait, nrOi
nghiQp, tpo vi6c ldm cho
rninh vd cho ngudi khiic.

x x

KN3

K! ning phin bi€n, ph6
ph6n vd sri dr,rng cric giAi
phdp thay thd trong elieu
ki6n m6i trudng kh6ng x6c
dinh hodc thay d6i.

x

KNl

K! ndng d6nh giri ch6t
luong c6ng vi6c sau khi
hodn thdnh vd ket qud thgc
hi6n cria c6c thdnh vi6n
trong nh6m.

x x

KN5

K! ndng truy6n d4t v5n <Ii)

vi gidi ph6p tdi ngudi khdc
t4i noilirm vidc; chuydn tdi.
phd bien ki6n thftc. k! ndng
trong vi6c thtJc hiQn nhirng
nhi€m vu cr,r th6 hodc phric
tap.

x x x

KN6
C6 ndng luc ngoai ngt bflc
3/6 Khung ning luc ngoai
ngi cria Vi6t Nam.

x

Mtlc dQ ttg chfi vii trdch nhiQm:

ChuAn dAu ra cia CTDT (PLOs)
(Ddnh driu X vdo 6 c6 hAn quan)
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5. Vi tri viQc lhm sau t6t nghiQp:

Sinh vi€n chuy6n ngd,nh Cdng nghQ dir li€u clugc trang bi ki6n thr?c vd k! n[ng vd thu

thflp, xt l;i, luu trt, quin lj vd khai thdc dft liQu lon. Hq c6 khd ndng thi6t k6 vd vdn

hdnh cric hE th6ng dt liQu quy m6 ldn, phuc vu phdn tich, du biio vd ra quytlt dinh trong
doanh nghi6p. Cu th€, sinh vi6n c6 thO rlim nhiQm c6c vi tri nhu:

o K! su dt li€u (Data Engineer): fnii5t t<ti vd x6y dung h4 tAng dir li6u, quy trinh
ETL (Extract - Transform - Load) dd darn bio dii liQu duoc thu thAp vd xri lj
hiQu qui.

o Chuy0n gia ph6t tri6n h4 tAng dir liQu (Data Infrastrucrure) vd n6n tAng di tiQu

(Data Platform).
o Chuydn vi6n khoa hoc dir li6u (Data Scientist): IJng dpng c6c m6 hinh th6ng

k6, hgc m6y (machine leaming) vd tri tu6 nhAn tao (AI) dC khai ph6 tri thtc vd

dp b6o xu hudng.

o K! su kho dt liQu (Data Warehouse Engineer): XAy dyng vd qu6n tri hQ th6ng
kho dt liQu tflp trung, t6i uu truy xu6t th6ng tin cho doanh nghiQp.

o Chuy6n vi€n ph6t tri€n hQ thdng xft ly dO li6u ldn (Big Data Developer): phrit

trii3n vd tri6n khai c6c gi6i ph6p xir l1i dir liQu phdn trin sri dung ciic n6n t6ng nhu
Hadoop, Spark hoic c6c dich r.u rl6m mdy (cloud).

Chuin tIAu ra theo Khung trinh d6
qu6c gia ViQt Nam b{c Dai hgc

Chu6n rldu ra ciia CTDT (PLOs)
.^ ' , ,; ,. .(Dartlr rlau X vao o co lien quan)

I t 3 4 6 7 8 9 l0 ll

TCTNI

Ldm vi€c tl6c lflp hodc ldm
vi6c theo nh6m trong di6u
ki6n ldm viQc thay d6i, chiu
tr6ch nhi€m c6 nhdn vd
triich nhi€m d6i vdi nh6m.

x x X

TCTN2
Hudng din, gi6m srit nhtng
ngudi kh6c thEc hi6n nhi6m
vu xiic dinh.

x x x x x

TCTN3

Tq dinh hudng, dua ra kOt
..,1

luan cnuycn mon va co the
-. tDao ve ouoc quan drem ca

nhin.

X x X X x

TCTN4

Lip k6 hoach,. di€u ph6i,
qudn lli c6c ngudn lgc, d6nh
gi6 vd cii thiQn hiQu quA c6c
hoqt dQng.

X X x x x

5
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Sinh vi0n chuy€n ngdnh An ninh mang (cybersecurity) tluoc trang bi ki6n thric chuyCn
sdu v6 b6o m{t th6ng tin, an toan hQ th6ng mang, m6 h6a d[ liQu, ph6t hiQn vd rmg ph6
tAn c6ng mang. Ho c6 nlng luc triiSn khai, girim siit, vd quin l! hQ th6ng an todn th6ng
tin trong mdi trudng doanh nghiQp hodc co quan nhir nu6c. cu thr3, sinh vi6n c6 thrl d6m
nhi6m ciic vi tri nhu:

Chuy€n vi6n an ninh mang (Cybersecurity Specialist): X6y dyng, tri6n khai vd
vdn hdnh cdc giiti phrip b6o m{t, giam s6t an ninh mang cria t6 chuc.
chuy€n vi€n bio mdt hQ th5ng (Security Engineer): Thi6t k6 vd ki6m tra tinh an
todn cta h4 tAng cdng ngh€, hQ diAu hdnh, co sd dft liQu vd img dung.
chuydn vi6n phdn tich rui ro vd ring criu sr,r c6 (Security Analyst / Incident
Responder): Ph6t hi6n, tli6u tra vd kh6c phpc c6c su c6 an ninh mqng, d6ng thdi
d6nh gi6 rui ro ti6m 6n.

Ki6m thri xdm nhflp (Penetration Tesrer / Ethical Hacker): Thlrc hi6n ki6m thri
bio m4t, m6 ph6ng t6n c6ng d6 phat nipn 16 h6ng vd d6 xu6t biQn ph6p kh6c
Phuc'

Quin tr! vi6n an todn th6ng tin (Information Security Administrator): eu6n lj
chinh s6ch bio m6t, quydn truy cdp, gi6m s6t h6 th6ng nhim bio v6 dii liQu vd
tdi nguy6n th6ng tin.

o Nhd quan tri b6o mflt c6c hQ th6ng AI tu chri (Agentic AI security Manager).

Sinh vi6n tiit nghi€p c6 th6 lAm vi0c t4i ciic doanh nghi€p c6ng nghQ, ng6n hdng, c6ng
ty bio hi€m, t6 chric tdi chinh, co quan quin lj nhd nu6c, horc c6c trung t6m an ninh
mang vh phong nghi€n criu b6o m{t.

6. Khi ning hgc tgp, nAng cao trinh iIQ sau khi tiit nghiQp:

Sinh vi6n t6t nghiQp ngdnh cNTT (chuy6n nganh c6ng nghQ dt liQu vi An ninh
m4ng) c6 khi ning hqc tfp ciic chuong trinh th4c si, ti6n si trong vd ngodi nu6c d ciic
ngdnh c6ng nghQ th6ng tin, HQ thiing th6ng tin quin lj hay li€n ngdnh nhu 86o hitim,
Tdi chinh ng6n hdng, C6ng nghQ tdi chinh, C6ng nghg bio hiiim,... hofc 6y ciic chrtmg
chi hdnh nghA uy tin trong vd ngodi nudc vd c6c linh vuc Khoa hqc dtr liQu vd An toan
th6ng tin.

a. Phrit tri6n theo huri,ng chuyGn s6u:

Ti6p tuc hoc chuong trinh sau dai hoc (thac si ho4c ti6n si) trong c6c chuy€n

ngdnh CNTT, Khoa hgc m6y tinh, Khoa hoc dt liQu vd rri tuQ nh6n tao (chuy6n s6u).

Bfc hgc sau dai hoc sE girip sinh vi6n:

o N5m viing ki6n thric chuy6n s6u trong linh v.uc.

o Ph6t tri6n ning luc nghiCn criu vd kh6 ning gi6i quytit v6n d€ phric t4p.

a

a

a

a

a
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. Tham gia viro c6c du iin nghidn cuu .ap cao v?r thtic dAy su ddi m6i trong

nganh.

b. LIng dgng sang c6c linh vqc li6n quan, ilic biQt rii kinh t6:

Ngoai viQc ti6n xa lrong linh vuc chinh. co the huong su quan tdm vi phrit tri6n

ki6n thric, k! n[ng viro c6c ngdnh li€n quan cing rAt quan trong. Sinh vi6n c6 th6 sri

dung ki€n thr?c vd k! n[ng v€ CNTT dC rip dung vdo cric linh vgc kinh t6 kh6c nhau, bao
;

gom:

- Tdi ch{nh vd ngdn hdng; Ap dung cong nghQ dt tiQu vdo phdn tich dt liQu tdi

chinh, dg dodn thl truong, qudn lj nii ro vd ph6t hi6n gian lfn tdi chinh.

- Thtrong mai di€n tu vd marketing. Su dr,rng cdc thudt torin m6y hoc dti t6i uu

h6a chi6n luoc quAng c6o, phdn tich hdnh vi kh6ch hdng vd tdng cudng trii
nghiQm ngudi ding trong thuong m4i diQn tt.

- Logistics vd qudn lj, chudi cung r?ng; Ap dpng CNTT dC t6i uu h6a quy trinh

vAn chuy6n, du b6o nhu cAu vir quAn lj tdn kho trong chu6i cung [mg.

- Kinh doanh vd chidn lroc doanh nghiQp. Su dqng CNTT de phAn tich thi

trudng, dg do6n xu hudng vd dua ra quy6t dinh chi€n lugc cho doanh nghiQp.

7. Khiii lug'ng kiiin thri'c toirn kh6a:

Kh6i luqng ki6n thric Chuong trinh tldo tao dai hoc chinh quy ngdnh C6ng nghQ

th6ng tin bao g6m:

o Chuong trinh girlo dgc rl4i cuong vir chuy€n nghi€p 139 tin chi.

r Chuong trinh gi6o dUc thti ch6t (05 tin chi) vd girio dpc qu6c phong an

ninh (08 tin chi).

Di€m s6 cria chuong trinh gi6o dpc tl4i cucrng vd chuy6n nghiCp ld can cri d6 tinh

di6m binh qu6n tich lfiy vd xi5p loai tdt nghi€p. Ciic hoc phAn girio dpc th6 chAt vd gi6o

duc qu6c phdng ld hgc phAn diAu kiQn, kh6ng tinh vdo <titim binh quAn tich lfry vd xOp

loai t6t nghiQp.

8. D6i tugng tuy6n sinh:

OOi tuqng tuytin sinh phdi c6 bing t6t nghiCp trung hoc ph6 th6ng hoic tuong

duong theo quy dinh cta BQ Gi6o duc & Edo tao.
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Thi sinh deng kf tuytin sinh theo quy rtlnh cta trudng D4i hoc Ng6n hang Thanh

pho no chi Minh, phir hqp quy dinh cta BQ Girio duc vd Dio tao trong cric dgt tuy6n

sinh tl4i hgc chinh quy hdng ndm.

9. Quy trinh dio t3o, ili6u kiQn t6t nghiQp:

Quy trinh ddo tao dugc thlrc hi6n theo rtring c6c quy dinh hiQn hdnh cta 86 Girio

duc vd Dio t4o vd cria Truong D4i hqc Ng6n hdng Thdnh ph6 H6 chi Minh vd diro tao

<I4i hqc. chuong trinh duoc thi6t k6 thanh 0g hoc k! chinh vd 03 hgc k! phu. Trong cl6,

m6t ndm hoc t4i Trudng g6m 2 hgc k! chinh vir I hoc ky phU.

Diau kiQn xdt vd c6ng nh6n tiit nghiCp duoc thgc hiQn theo euy chii trio t4o d4i

hqc hQ chinh quy theo hQ th6ng tin chi cia Truong Dai hQc Ng6n hang Thnnh ph6 H6
Chi Minh.

10. Chucrng trinh alho t4o tham khio - tl6i srinh:

Khung chuong trinh trinh d6 rt4i hoc chinh quy ngdnh c6ng ngh6 th6ng tin c0a

truong D4i hgc Ngdn hdng TP.HCM duoc xay drmg dua tr6n chuong trinh hi6n hinh vd

tham khdo chuong trinh ddo tao trinh 116 d4i hqc cta mQt s6 trudng dai hoc uy tin d trong
vir ngodi nudc.

Cic tru'dng Dqi hgc so s{nh Thf hang Chu'ong trinh so siinh

Trudng Eai hoc Nam
California (USC)

Times Higher Education
(THE) World University
Rankings by Subject 2025
(Top -64 th6 gi6i) Edurank:
#23 tr€ntodn ciu d6ng thdi
# I 8 t4i Hoa Kj'

Chuong trinh Ct nhAn

C6ng ngh€ thdng tin

Trudng D4i hgc Qu6c gia

Singapore (UNS)

QS World University
Rankings by Subject (Top
l0), Times Higher Education
(THE) World University
Rankings by Subject (Top
ls-20) th6 gidi.

Chuong trinh crir nhdn

C6ng ngh6 th6ng tin
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BANG D6I SANH CAC CHUoNG TRiNH DAo T4o NGANH

CONG NGHE THONG TIN

Chuong trinh dho tflo ngoiri nudc (cQt S5 fC tn6 hiQn s6 tin chi t5i thi6u phni dat)

Chuo'ng trinh tlho t4o trong nufc

Trudng Dai hqc Khoa hoc tu
nhiOn - DHQG TP.HCM

QS World University

Rankings by Subject x€p

trong nh6m 551-600 thd gi6i.

Chuong trinh cri nhAn

COng nghQ thdng tin

1'ruong Dqi hqc C6ng nghQ -
DHQG HANOi

QS World University

Rankings by Subject (501-
600) cho linh vyc Khoa hoc

m6y tinh.

Chuong trinh C6ng nghQ

thdng tin

Trudng Dai hoc
Ngdn Hdng TP.

HCM

Trudng Dqi hgc
Nam Califomia

(USC)

D4i hgc Qu6c gia
Singapore (NUS)

Kh6i ki6n th['c S6
TC

Ti re

%
S6

HP
Sd
TC

Ti rc
%

S',
ilP

S6
TC

Ti rc

%
S6

HP

I 39 26,71 l8 40 31.25 l0 14 27.50 1l

2 Co sd ngdnh 44 30,14 t7 42 32.81 lt 36 22.50 9

3 26 17,8 l l2 36 28.13 t0 40 25.00 10

+
Ki6n th[rc chuy6n

ngdnh
24 t6,44 ll l0 7.81 4 l6 10.00 6

5

ThUc tap t6t
nghi6p.& Kh6a
luq.n tdt nghi6p

13 8,9 2 24 1 5.00 2

T6ng cQng 116 100 6t 128 100 35 160 l0{} 38

Trudng D4i hqc
NgAn Hdng TP.

HCM

Trudng Dai hqc
Khoa hoc tu

nhi6n - DHQG
TP.HCM

Trudng Dqi hgc
C6ng nghQ th6ng
tin, EH QG He

N0i

Gi6o dpc E4i
cuong

Ki6n thtlc ngdnh
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10.1. C6c truirng tlli hgc O nu6c ngoiri

10.1.1. D4i hgc Nam California (USC)

D4i hgc Nam califomia (University of Southem califomia - usc) h m6t trong nhfrng

co sd ddo t4o tlai hgc tu thqc hdng dAu tai Hoa Kj,vdi truydn th6ng hon 140 nim, n6i

bft trong nghiOn criu, sifurg t4o vi diro tao chuy€n s6u da ngdnh. Ngdnh c6ng ngh6 th6ng

tin / Khoa hoc m6y tinh tai usc tluoc gi6ng day trong m6i trudng hoc thuft xudt s6c,

ktlt trqp gita ncn tang khoa hgc manh m€ vd ring dung c6ng ngh6 ti6n ti6n, thu hrit sinh

vi6n tdi ning tri khip noi trdn thtS gidi.

Trong cdc bing x6p hang qu6c tii uy tfn, USC eruoc x6p h4ng r6t cao vd ciic linh ruc li€n
quan d6n Khoa hoc mdy tinh vd c6ng nghQ th6ng tin: theo Times Higher Education

(THE) world university Rankings by Subject 2025,linh vuc computer Science cria

USC nim trong Top -64 th.t gidi, ph6n 6nh ch6t luong ddo t4o, ho4t <lQng nghi€n criu

vd mfc tlQ dnh hudng hgc thuft trong nganh. Ngodi ra, theo Edurank, ngdnh computer

Science cria USC tlugc x6p h4ng#23 tr€n todn cAu vA s6 lugng vd 6nh huong c6c cOng

b6 khoa hoc trong linh vuc ndy, d6ng thdi # 1 8 tai Hoa Kj,, the hi0n n6ng luc nghiCn cuu

vd d6ng g6p hgc thudt manh mE.

Ngdnh c6ng nghQ th6ng tin / Khoa hgc mriy tinh tai usc <l[c biQt chf trong ph6t tri6n

tu duy thudt to6n, khi ndng thi6t kti gi6i phrip c6ng nghQ vd k! ndng gidi quytit c6c vdn

Khili t<i6n tht'c s6
TC

Ti le
%

S6

TC
Ti re

%
S6

HP
Ti le S6

HP

I
Gido duc Eai

cuong
39 26,71 18 56 56 4t,48

2 Co sd ngdnh 44 30,14 17 38 27,54 21 15,56

) Ki6n thric ngdnh 17,81 12

34 24,64 42 31,11
4

Ki6n thric chuy6n
ngdnh

''t 
^ 16,44 l1

5

Thgc tdp tdt
nghiQp & Kh6a
lu6n t6t nghidp

l3 8,9 10 1 )\ l3 9,63

T6ng cQng 146 100 61 138 100 135 100

S6
TC

40,58

26

2

I
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d6 phr?c t4p, girip sinh vi€n c6 ndn ting vtng ch6c dO budc viro thi trudng lao elQng c6ng

ngh6 cao 6 cA M! vd todn cAu.

10.1.2. D3i hgc Quiic Gia Singapore (NUS)

D4i hqc Qudc gia Singapore (National University of Singapore - NUS) ld mQt trong

nhftng co sd dAo tao d4i hqc hang ddu thti gi6i trong linh vuc khoa hgc, cdng nghQ vd

aOi mOi s6ng tao. Ngdnh C6ng nghQ th6ng tin/Khoa hoc m6y tinh tai NUS dugc ddo tao

trong m6i trudng hoc thu{t xu6t sic, ktjt hqp chat chE giila n6n tdng khoa hoc m6y tinh
; ,-,

c6t l6i vd rng dqng c6ng nghf hiQn dari. thu hit sinh vi6n uu ru d€n rt nhi€u qudc gia

trdn th€ gidi.

Trong c6c bing x6p h4ng qu6c tti uy tin, nh6m ngdnh Computer Science & Inforrnation

Systems cta NUS li6n tuc giir vi tri top dAu tohn cAu. Theo QS World University

Rankings by Subject, NUS duqc x6p trong Top 10 th6 gi6i d linh vyc Computer Science

& Information Systems trong nhidu ndm gAn dAy, khang dinh vi th6 hAng aAu qu6c tti v€

ch6t luqng rldo t4o, nghiOn criu khoa hoc vd muc dd dnh hudng hgc thuflt trong linh vuc

c6ng nghQ th6ng tin. Dting thdi, theo Times Higher Education (THE) World University

Rankings by Subject, linh vuc Computer Science cria NUS cflng ludn nim trong Top

l5-20 th6 gi6i, phin 6nh sric manh vuot tr6i vA nghi€n cfu, giing d4y vd hqp t6c vdi

doanh nghiQp todn cAu.

Ngdnh C6ng nghQ th6ng tin/Khoa hoc miiy tinh tai NUS d6c biQt cht trong ph6t tri6n tu

duy thu{t toiin, ndng lgc gi6i quytit v6n dd phrlc tap vd khd ndng tri6n khai c6c hQ th6ng

c6ng nghQ d quy m6 ldn, girip sinh vi6n c6 ndn ting virng ch6c di5 ldm viQc trong m6i

trudng c6ng nghQ cao vd canh tranh todn cAu.

10.2. C6c trud'ng il4i hgc 6'Vi6t Nam

I0.2.1. Trud'ng D4i hgc Khoa hgc tg nhi6n - D4i hoc qu6c gia TP. H6 Chi Minh

Trudng Dai hgc Khoa hoc TU nhi6n (DHQG-HCM) ld m6t trong nhtng co sd diro tao

b{c ilai hoc hang dAu tAi ViCt Nam trong linh vuc khoa hoc vi c6ng nghQ. Ngdnh C6ng

nghd th6ng tin tai trudng duoc diro tao trong m6i trudng hqc thu{t manh, k6t hgp gita
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trong nu6c.

Trong c6c bdng x6p hang qui5c t6 uy tin, nh6m ngdnh li6n quan d6n Khoa hgc mriy tinh
vd HQ thdng th6ng tin cria Dai hoc eu6c gia Tp. H0 chi Minh (trong d6 c6 DH Khoa

hoc Tu nhi6n) tt6 dugc QS world University Rankings by subject x6p trong nh6m 551-
600 th6 gidi v€ computer science & Information systems trong bang x6p h4ng gin nh6t,

th6 hiCn n6ng lgc ddo tao vh nghiOn criu d t6m qu6c t6 trong linh v.uc ndy.

Trudng sd htu dQi ngt giang vi6n c6 ki6n thric chuyOn s6u vd kinh nghiQm nghi€n cuu,

chuong trinh ddo tao duoc cflp nhQt theo xu hudng khoa hgc - c6ng nghQ mdi, dam b6o

sinh vi6n ti€p c{n dugc nhirng kitin thric ndn ting vd k} n6ng thr,rc tti cAn thiiit. co s0 v6t

ch6t phuc vr; hgc tfp vd nghiOn crtu khoa hoc duoc dAu tu hiOn d4i, t4o didu ki6n thu6n

loi cho sinh vi€n trong hoc t{p vd thuc hdnh. Ngdnh c6ng ngh€ th6ng tin tai EH Khoa

hoc Tu nhi0n chri trong phrit tri6n tu duy logic, k! nang l0p trinh, t6i uu thuat todn vd

fng dqng cdng nghc trong ciic bdi torin thpc tii, giip sinh vi6n c6 ndn tang vrng ch6c d6

tham gia vdo thi truong lao rl6ng c6ng ngh6 cao.

10.2.2. Trulng D4i hgc C6ng nghQ - D4i hgc quiic gia Hir NQi

Trudng D4i hgc C6ng nghQ - D4i hgc eu6c gia Hd NQi (University of Engineering and

Technology - vNU-uET) la m6t trudng rrqi hoc c6ng l6p truc thuQc D4i hoc eu6c gia

Ha NOi (VNU), chuy6n ctdo tao vd nghidn cuu c6c linh vr;c k! thu{t _ c6ng nghQ _ khoa

hoc, trong d6 c6 cdng nghQ th6ng tin, Khoa hoc m6y tinh vd c6c ngdnh c6ng ngh6 mfii
nhon kh6c. Truong dugc bi6t <ltin ldL m6t trong nhirng don vi dio tao cNTT hang dAu tai

vict Nam vdi chuong trinh hoc duoc c6p nhdt theo chuAn qu6c t6, doi ngfl giing viOn

ch6t lugng vir co sd v{t ch6t hiQn dai. Li6n hQ trang chinh thric cria Nhn truong de bict

chi titit vd m6i truong diro tao vh hoat tlQng khoa hgc.

Theo k€t qud QS world university Rankings by Subject 2025 dot6 chric euacquarelli
Symonds c6ng b6, E4i hqc Qu6c gia Hd Noi OrNu c6 nhi6u linh vuc duoc x6p hang

trong bdng x6p h4ng th€ gi6i, bao gtim ci c6c linh vuc li€n quan tryc titlp d6n c6ng nghQ

vi k! thuflt. Trong cl6, linh vuc Khoa hoc rn6y tinh vi hQ th6ng th6ng tin (computer

Science & Information Systems) crla vNU riep ruc duoc x6p hang trong nh6m 501-600

ndn tdng khoa hgc c6t l6i vd thuc hdnh c6ng ngh6, thu hrit nhidu sinh vi6n trinh il6 cao
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thti gidi, phAn 6nh su 6n dinh vd ndng lgc rldo tao - nghiCn cfu rrong linh vuc ndy.

Th6ng tin chi ti6t vA ktit qu6 x6p h4ng theo chuyOn ngdnh c6 th6 tham khAo t4i trang

chinh thric cria DHQG HA NQi.

Trudng D4i hgc C6ng nghQ - DHQGIIN kh6ng chi cht trgng giing d4y, md cdn ld rlon

vi nghi€n criu manh vdi nhiOu dd tdi khoa hoc duoc tdi trg bdi c6c t6 chric trong nudc
. ,l i ,.

vir qu6c t6, c6 trng dung thuc ti0n rdng trong ciic linh vuc d6i rn6i s6ng tao, chuy€n cl6i

so. tri tud nhiin tao vd hQ th6ng th6ng tin.

ll. Phuong phnp giing d4y vir ilrinh gi6 k6t qun hgc tgp s

11.1. Phrro'ng ph6p giing d4y

NhAm ginp sinh viOn dat duoc c6c muc ti€u vd chuAn dAu ra cta CTDT ngdnh

CNTT, cric chi6n lugc vd phuong ph6p giing day rlugc rip dung cu th6 nhu sau:

o Phuong phdp ThuyAt gidng (Lecture)'. Gi6ng vi6n trinh bay tAi liQu vd gi6i rl6p

cric thic m6c cta hoc vi6n.

o Phuong phdp Bdi gidng trong toc (lnteractive lecture): Thuy6t gi6ng trong

d6 c6 qudng thdi gian nghi khoing tu hai d6n mudi ldm phrit di3 cho sinh vi6n

thgc hiQn ciic hoat dQng hqc tdp (ching h4n nhu: tri tdi ciic cAu h6i tr6c

nghiQm nhidu lga chgn, giii quy6t v6n aC, Uai t4p so khop vd ditin vdo ch6

tr6ng trong tdp ghi chri biri giing, vdn drip v0 mdt trudng hqp di6n hinh nh6,

bdi t{p chia se suy nghitheo cAp hoAc th6o lu6n nh6m nh6) cri sau l2 d6n 20

phrit.

o Phrong phdp 0n luyQn (Recitation): HQc sinh tr6 ldi ciic cdu h6i vd ki6n thric

vd dgc hi6u.

o Phrong phdp Thdo luQn c6 dlnh hfing (Directed discussion): Thio tu{n

trong l6p rheo rn6t b0 cdu h6i it nhidu c6 tinh trat tg md giAng vi€n d4t ra d6

a6n a6t ngc sinh d6n nhirng nhfn thuc holc k€t lufln nlat ainh ho4c d6 girip

ho dat duoc mQt k6t qui hoc tQp cp th6.

5 M6 te c6c phuong ph6p giang d4y tham khao theo tei liQu huong din
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. Phuong pfuip gidng dqy th6ng qua Ldm viQc/h7c tQp theo nh6m (Group

worAlearning): ngudi hoc thlrc hiQn hopt dQng hqc tip ho{c tgo ra m6t sin
ph6m theo nh6m nh6 tir hai d6n s6u ngudi trong ho{c ngodi lop hoc, dudi str

hu<rng d6n can th4n cta giang vi6n.

o Gidng dqy bdng cdch hpc khdm phd (Inquiry-based or inquiry_guided

learning): Ngudi hoc sri dgng tdi li€u tti5 luot qua mQt thri thrich, ching han

nhu tra ldi mQt c6u h6i, ti6n hanh mQt thi nghiQm ho4c giii thich dt li€u.

c Gidng dqy biing hgc tQp d;a vdo cdch gidi quyAt vdn di (problem_based

learning).. C6c nh6m ngudi hoc ti6n hanh nghiCn cfu b6n ngodi lop hgc v6

cric v6n d0 chua bi6t, do ngudi hoc phrit hi6n nhim x6c trlnh gini ph6p hoac

crich gi6i quy6t cho circvdnit€ mo h6 ho4c tinh hu6ng kh6 xri iluoc trinh bdy

trong m6t ciu chuy€n hodc tinh hu6ng thuc t6.

o Gidng dql bdng hgc tQp dt{a tAn du dn (project-based learning):ngudi hoc

(vdi tu c6ch cri nh6n ho6c theo nh6m) rlp dung kii5n thric kh6a hoc d6 tao ra

m6t k6t qui hqc tflp, vi du: m6t b6o c6o (vir5t ho4c n6i), ban thi6t k6 quy trinh
hodc sdn ph6m, dO cuong nghi€n ctu hodc mfi miiy tinh; thuong ktit hqp vdl
hoc tflp hqp t6c.

o Gidng dqy th6ng qua d6ng vai (Rote ptays): ngudi hgc it6ng c6c vai do ngudi

d4y giao, ring tric theo kich brtLn, trong m6t tinh hu6ng xE hQi ho6c gita c6c cri

nhAn thuc t6 vd c6 v5n d6.

c6c phuong ph6p gi6ng day n6i tr6n hudng d6n viQc girip sinh vi€n dat duoc

chuAn ddu ra CTDT cg th6 nhu sau:

Chu6n dAu ra ciia CTDT (PLOs)
@anh ddu X vito 6 c6 liAn quan)Phuo'ng phrip giring d4y

I 2 -t 4 5 6 7 8 9 t0 ll

I
Phuong ph6p Thuy6t giing x x x x x x x

2 x x X x x x x x x

., Phuong ph6p On luyQn x x x x x x

Phuong phrip Bdi gidng
tuong t6c
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11.2. Dinh gi6 k6t qun hqc tip: Di6m d6nh gi6 ktit qun hoc tdp tirng hoc phAn cria sinh

viOn dugc tinh theo thang dii5m h€ 10, dugc quy d6i sang di6m chir vd thang di6m hQ 4.

ViQc quy aOi aiem gifta cdc thang di6m dugc thuc hi6n theo Quy chti t6 chric vd quin lj
ddo tao trinh tlQ dai hqc hiQn hdnh tai Trudng D4i hgc Ngdn hdng Thdnh phd Hd Chi

Minh.

12.Klt cAu vi nQi dung chucrng trinh:

12.1. K6t c6u chucrng trinh dio t4o:

Bing 3.2. f6t cdu chrong trinh rliro t4o

TT Kh6i ki6n rhri.c

Sii hgc pnnn 56 tin chi

ri l0BAt
budc

Tg chon
Bat

bu6c

Tg chon
Bar

buQc

Tu
do

Bdr
bu6c

Tg
do

I Gi6o dqc dai cuong l8 0 0 39 0 0 26,71o/o

2 Gi6o dpc chuydn nghiCp

2.1 Co sd ngdnh t7 I 2 44 3 6 30,14%

2.2 Ngdnh t2 2 J 26 6 9 16,44%

,1.5 ChuyAn ngdnh 13 6 l0 37 25 50 25p0%

T6ng cQng 6t 9 l5 116 3.1 65 1000

I Phucrng ph6p Th6o ludn c6
dinh hudng x x x x x x x

5

Phuong ph6p gi6ng d4y
th6ng qua Ldm vi6c/h9c tdp
theo nh6m

x x x \ \ x

6
Gi6ng d4y bdng ciich hoc
khdm ph6

x x x x x

7
Gi6ng d4y bEng hgc tflp dsa
vdo ciich giai quy€t van dC

x x x x x x

8
Gidng d4y bdng hoc t{p dqa
tr6n du iin

x x x x

9
Gi6ng dqy th6ng qua cl6ng
val

x x x x x
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TT Xt iii filin thric gi:io dgc tl4i crong kh6c Sii tin chi

I Gi6o duc th€ ch6t 5

2 Girio dr,rc Qudc phdng an ninh 8

T6ng c6ng t3

.t

12.2. Khung chuong trinh ilio tgo:

K}I I N GIAO DUC EAI CIJONG

IIoc phin bit bu6c

Hgc
ky

ph4
nb6

I

3

4

Phfln b6 thcri lrong
s6 tin chiTT Mi hoc

phin

TGn hoc phiin
(Ti0ng Vigt/Ti5ng

Anh)

sii
tin
chi Li.

thuyOt
Thgc
hdnh

Khdc

Mi hoc
phin
tru tl c

MN
hq"

phin
so ng
hrinh

1 MLM306

Tritit hqc Mric -
L6nir/ Marxist -

Leninist

Philosophy

3 3

2 MLM307

Kinh tC chinh tri
M6c - L€nin/
Marxist - Leninist

Political

Economics

2 2

J MLM3O8 Chri nghia xd hdi
khoa hqc/

2 2



Phdn b6 thdi luo-ng
s6 tin chi

TT Mi hgc
phAn

TGn hgc phAn

[i6ng viQt/Ti6ng
Anh)

S6

tin
chi

thuy0t
Li Thuc

hdnh
Khiic

Mi hoc
phAn
tru'6'c

ME
hqc

phin
song
hinh

Scientific

Socialism

4 MLM309

Lich sr? DAng

CQng sAn Vi€t
Nam/ History of
Vietnamese

Communist Party

2 2
MLM3O

6

5 MI,M3()3

Tu tudng H6 Chi

Minh/ Ho Chi

Minh's Ideology

2 2
MLM3O

6

6 ITE717 LT
Toiin cho tin hoc

1i Mathematics

for Computing I

2 2

Thuc

hdnh

Toiin

cho tin
hoc 1

7 ITE1I7 TH

Thgc hdnh Torin

cho tin hoc l/
Mathematics for
Computing I Lab

I I

To6n

cho tin

hgc 1

8 ITE718 LT
To6n cho tin hoc

2/ Mathematics

for Computing 2

2 2

Thuc

hdnh

Todn

cho tin

hoc 2

9 ITE718 TH

Thuc hdnh Toiin

cho tin hoc 2/

Mathematics for
Computing 2 Lab

I I

To6n

cho tin
hqc 2

26

I{oc
kj,

ph1
nb6

4

l

I

I

2

2



Phin b6 thoi luqng
s6 tin chiTT Mfr hgc

phin

TOn hgc phin
(Ti6ng ViQt/Ti6ng

Anh)

sii
tin
chi Ly.

thuy€t
Thuc
hinh Kh6c

Mn hgc
phin
tru6c

Mfr
hg"

phin
song
hinh

l0 AIN7O8 LT
X6c su6t vd th6ng

k6/ Probability

and Statistics

J 3

Torin

cho tin
hgc 1,

To6n

cho tin
hpc 2

Thgc

hdnh

Xdc
su6t vd

th6ng

k0

l1

AIN7O8 TH Thuc hdnh Xdc

suAt vd th6ng k€/

Probability and

Statistics Lab

1 I

Xdc
i.

suat va

th6ng

kc

t2 LAW349

Ph6p luflt d4i

cuong/

Introduction to
Law

2 2

l3 ITS798

Di€n to6n cin bin
/ Introduction to
Computing

J J

l4 ENP7O6

Ti6ng Anh I -
Nghe - N6i 1/

Listening

Speaking 1

4 4

l5 ENP775

Ti6ng Anh 2 -

Nghe - N6i 2/
Listening

Speaking 2

3 3

Ti6ng

Anh 1-
Nghe -

N6i I

l6 FIN73O

Ph6t tritin btin

vtng vd tdi chinh

xanh/ Sustainable

development and

green finance

2 2

2'7

Hqc
ki'

ph1.

nb6

2

2

'I

I

I

2

J



PhAn b6 thdi luo'ng
s6 tin chi

TT M[ hgc
phin

TOn hqc phin
(Ti6ng ViQt/Ti0ng

Anh)

S6

tin
chi Li,

thuy0t
Thuc
hdnh

Khric

Mi hoc
phAn
truoc

ME
hqc

phAn
song
hinh

t7 ITE713 LT

Phuong ph6p l4p

trinh /
Programming

Methodology

2 2

Thuc

hdnh

Phuon

c phdp

rap

trinh

ITE7I3 THl8

Thyc hdnh

Phuong phrip l4p

trinh/
Programming

Methodology Lab

2 2

Phuon

g ph6p

rap

trinh

I Ioc phAn ttriii t<iiin th[,c co s6' nginh

Hgc phAn nit bugc

l9 AMA3O8
Cdu trric rdi racl
Discrete Structures

2 2

Thuc

hdnh

^aLau

trtc
roi rac

20
AMA3O8_T

H

Thgc hdnh Cdu

truc rdi racl
Discrete Slructures

Lah

I 1

Cdu

truc

rdi rac

2t AIN7Og LT

D6 thi vd t6i uu tO

hgp I Graph And
Combinatorial

Optimization

J 3

ThUc

hdnh

D6 thi

vA tdi

uu t6

hqp

28

KHOI KIEN TIIU'C GIAO DUC CHUYT,N NGHIEP

I lgc
ki]

ph1
nbd

2

Phuong

ph6p lip
trinh



I'hin b6 thd'i luong
s6 tin chiTT Mi hgc

phAn

TOn hgc phin
(Ti6ng ViQt/Ti6ng

Anh)

S6

tin
chi Ly.

thuyCt
ThUc
hdnh

Khdc

Mi hgc
phin
tru6c

ME
hQc

phin
song
h:'rnh

22

AIN7Og TH

Thuc hdnh D6 thi
vi tdi uu td hqp /
Graph And
Combinatorial

Optimization Lab

I I

E6 thi

vd t6i
uu t6

hqp

23 ITS3I4

C6u tnic dt liQu vd

giitithugt/ Data

Structures and

Algorithms

3 3

Phucrng

ph6p lflp

trinh

Thuc

hdnh

Lau

trtc dir

liQu vd

gini

thuat

24 ITS3 14 TH

Thuc hdnh C6u tr0c

dt li0u vd giai thuaV

Data Structures and
Algorithms Lab

1 I

Ciu
truc d[
liQu vd

gi6i

thuAt

25 ITE716
T6 chric m6y tinh
lComputer

Organization

J -)

26 ITE7O9

Mang m6y tinh /
Computer

Networks
J -l

T6 chuc

mey

tinh

27 lTE702
HQ rli6u hdnh /
Operoting Systems

3 3

DiQn

to6n cdn

bin

28 ITS3O7

COng ngh6 phAn

mernl SoQn"oru

Engineering

3 3

C6u tnic
df liQu

vd gi6i

thuat

29

Hq"
ky

phq
nb6

2

2

I

2

3

.+

J

5



Phin b6 thd'i lug'ng
s6 tin chi

TT Mfl hoc
phAn

TOn hgc phAn

[i6ng ViQtlTi6ng
Anh)

S6

tin
chi

thuy6t
Ly Thgc

hdnh
Khdc

M6 hgc
phdn
tru6'c

MN
hqc

phin
song
hinh

29 ITS302
Co s0 dir li6u /
Database

3 3

30 ITE719

Nguy€n ly ngdn

ngir l{p trinh /
Principles of
Language

Programming

3 3

3l ITE7I4 LT
Phuong ph6p tinh

/ Numerical

Analysis

2 2

To6n

cho tin

hoc 2

Thuc

hdnh

Phuon

c phap

tinh

32 ITE714 TH

ThUc hdnh

Phuong ph6p tinh

/ Numerical

Analysis Lab

I 1

Phucrn

C phzlp

tinh

33 FIN3O3

Tdi chinh doanh

nghiQpi Corporate

Finance

3 3

Nguydn

li k6

to6n

J+ ACC3O1

Nguy0n lli kd

toiin/ Principle of
Accounting

3 3

35 DIM7O6

Markcting

s6/oigitat
Marketing

3 3

36 ITE7O8

Lip trinh fng
dpng/Application

Programming

3 3
CAu tnic
dir li6u

30

Hqc phin tg chgn (chgn I trong 2 hgc phin - tich luy 3 tin chi)

I Igc
kj,

ph4
nbd

4

5

3

3

4

)

3

I



PhAn b6 thdi luqng
sO tin chiTT Mi hoc

phin

TGn hgc phAn
(Ti0ng Vi0t/Ti6ng

Anh)

s.i
tin
chi Li

thuy6t
Thuc
hdnh

Kh6c

Mi hoc
ph6n
tru6c

ME
hQc

phAn
song
hinh

vd gi6i

thuat

)t tT3322

HQ quin tri co s&

dft li6u/ Database

Management

Systems

J J
Co sd

dt li6u

38 AIN7O4 LT

Nhdp m6n Tri tuO

nhdn t4o /
Introduction To

Artificial
Intelligence

J

Xiic suAt

vd thdng

ke

ThUc

hdnh

Nhap

mdn

Tri tuQ

nhdn

tao

39 AIN7O4 TH

Thgc hdnh Nhdp

m6n Tri tue nhdn

t4o / Introduction

To Artificial
Intelligence Lab

1 1

Nhap

mOn

Tri tue

nhdn

tao

40 AINTI I LT
Ndn t6ng Hgc m6y /
Foundations of
Machine Learning

J J

Xiic su6t

vd th6ng

kc

Thuc

hirnh

NAn

tAng

Hgc

may

41

Thwc hdnh NAn

tdng Hoc m6y /
Foundations of
Machine Leaming

I 1

Ndn

tdng

31

Hoc phin tnOi man thri.c nghnh

Hqc phAn nit uu6c

Hg"
kj,

ph1
nbd

5

I

3

3

4

4

J

AIN711 TH



Phin b6 thtri luong
sd tin chi

TT Mf, hoc
phin

TGn hgc phiin
(Ti0ng ViQt/Ti6ng

Anh)

S6

tin
chi L!.

thuyCt
Thuc
hdnh

Kh6c

Mfr hoc
phin
tru6'c

Mir
hgc

phin
song
hinh

Lab HQc

rniiy

42 ITET I I

Phdn tich vir ki6rn

tht chuong trinh/
Program Analysis

and Testing

J 3

Phuong

phdp lflp

trinh

43 ITE1O1 LT
L{p trinh ndng cao/

Advanced

Programming

2 2

Thr.Lc

hanh

Lap

trinh

nang

cao

11 ITE7O7 TI-I I I

Lap

trinh

ndng

cao

45 ITE7Iz LT

PhAn tich vd thi6t k6

giii thu{t /
Algorithm Analysis

and Design

) 2

CAu trtc
dft liQu

vd giii
thuat

Thgc

hrinh

PhAn

tich vd

thi6t
.,i .".
Ke glal

thuat

46 ITE712 TH

ThUc hdnh PhAn

tich vd thi6t k€ gini

thuft / Algorithm
Analysis and

Design Lab

I 1

Phdn

tich vd

thlet

k;! gi6i

thuflt

32

l{gc
ky

pha.

nb6

5

3

3

5

5

Phuong

ph6p l{p
trinh

Thqc hanh L{p
trinh nAng cao/

Advanced

Programming Lab



Ph6n b6 thdi tu,gng
s6 tin chiMi hoc

phin

TGn hqc phAn
(Ti6ng Vi6t/Ti6ng

Anh)

si6

tin
chi Ly.

thuyCt
Thuc
hdnh

Kh6c

MI hqrc

phin
tru6'c

ME
hQ.c

phin
song
hinh

47 ITS789 LT
An ninh mang /
CyberSecurity

J J

Mang

may

tinh

48 ITS795

Chu6i khoi vd C6ng

ngh€ s6 cdi phAn t6n

/ Blockchain and

Distributed

technologies

3 3
Cdu trric

rdi rac

49 AIN713 LT
AI dg doiln/

Predictive AI J J

N6n

tang hgc

m6y

50 ITE715

Thiet kC trii nghi€m

ngudi dtng/ UX
design

J J

Hgc phin bit bu6c chung

5l ITS799
Di6n torln d6m m6y

/ Cloud Computing
J

Mang
m6y

tinh

52 ITE71O

Nhd ph6t triOn phin
i ,.^

mem nlen dal / I he

Modern Software

Developer

3 3

ITE7O1

H4 tAng dt liQu lon
/ Big Data

Infrastructure

3 3
Co sd

dt liQu

JJ

Hgc phin tg chqrn (chon 2 trong 3 hgc ph0n - tich lfry 6 tin chi)

Hoc phin khiii ki0n th6'c chuy6n ngirnh

5

Hg"
kj,

phq
nb6

4-8

5-8

4-8

\

t

\

6

6

6

TT

3

Phuong

ph6p l{p
trinh

53



I'}hAn b6 thd'i lug'ng
s6 tin chi

TT Mi hgc
phin

TGn hgc phin
(Ti6ng ViQt/Ti6ng

Anh)

S6

tin
chi Li,

thuyOt
Thuc
hdnh

Khdo

Mi hgc
phAn
tru6c

N'l ir

h Q.c

phin
song
hzinh

54a
Cdng nghQ drr li6u

/Data Engineering
3 3

Co sd

dit liQu

Thuc

hdnh

Cdng

ngh.

dt liQu

55a IT5796 TH
ThUc hdnh C6ng

nghQ dir liQu / Data

Engineering Lab

I 1

C6ng

nghc

dii liQu

56a ITS797

DataOps vd QuAn l1i

ch6t lugng dir liQu /
DataOps and Data

Quality
Management

3 3

NAn

tAng hoc

rn6y

54

b
ITS79O

An ninh mdy tinh /
Computer Security

3 J
H€ di€u

hdnh

tr

55
ITS793

86o rnflt m4ng vd

D6m mdy i
Network and Cloud

Security

3 3

Mang

rn6y

tinh

56

b
ITS789 TH

Thuc hdnh An ninh

mang /
CyberSecurity Lab

I 1

An ninh

ln?ng

34

Hgc phAn tg chgn (gdm hqc phiin tt;.chon I vh hgc phdn tu chon 2)

Hgc phAn tg chgn I
(chgn I trong 2 tlinh hu6ng - tich lu! 7 tin chi)

Dinh huri'ng 2: An ninh m4ng (Cybcrsecurity)

I Igc
ky

ph4.

nb6

6

6

7

6

6

6

11'5796 LT

Einh hu6'ng l: C6ng nghQ dft IiQu (Data Engineering)



Phin b6 thd'i lug.ng
s6 tin chiTT Mi hgc

phAn

TGn hgc phin
(Ti6ng Vi6t/Ti0ng

Anh)

S6

tin
chi Ly.

thuy6t
Thgc
hanh

Mn hgc
phin
truric

MA
hQc

phin
song
hirnh

57 ITS794

Chi6n luoc sd vd
quin tri dir li6u /
Digital Strategy and

Data Governance

3 3

C6ng

ngh6 dir

li6u

58 ITS746

Qudn tri h6 th6ng

th6ng tin hiQn dai /
Management of
Modern Information

Systems

3 3
Co sd

dt liQu

59 AIN721
Md hinh Ng6n ngt
l6nl Large language

model

3 3

N6n

ting hgc

may

60 ITE7O3
HQ th6ng Phdn t5n /
Distributed Systems

J J
Co sd

dit li6u

6l ITE7O6

Ki6n truc vi dich vu
/ Microservices

Architecture
J

H0 di6u

hdnh

62 ITS791

An todn dir liQu vd
^).Quyen rreng tu i
Data Security and

Privacy

3 3
An ninh

mang

63 ITE7O4

Kho dii liQu vd M6
hinh h6a Dir 1i6u /
Data Warehousing

and Data Modeling

J 3
Co s0

dft li6u

Hgc phin ty chgn 2

(chgn 3 trong t hoc ph6n - tich liiy 9 tin chi)

Hqc
ki,
phl
nb6

6-8

6-8

6-8

6-8

6-8

6-8

,

i

\

6-8

Khdc

J

35



PhAn b6 thd'i lrrqng
s6 tin chiME hgc

phin

T€n hgc phAn
(Ti6ng ViQt/Ti6ng

Anh)

S6

tin
chi Li

thuytit
Thuc
hdnh

Kh6c

Mfr hoc
phin
tru6'c

MA
hQc

phAn
song
hhnh

64 ITS792

BAo m6t hO th6ng AI
tg chti / Agentic AI
Security

J -)
An ninh

mang

65 ITE7O5

xt li Dr liQu Thdi
gian thuc / Real-

time Data

Processing

3 3

Cdng

ngh6 dir

liQu

66 INT718

Thpc t{p cudi kh6a

ngdnh C6ng ngh6

th6ng tin I
INTERNSHIP IN
IT

)

Hoc phAn tq'chgn
(chgn gifra hgc

phAn Kh6a lufln
tiit nghiQp ho4c

cdc hgc phAn thay
th6 kh6a lufln t6t
nghiQp

9

67 REP718

Kh6a luAn tdt

nghi0p ngdnh

C6ng nghQ th6ng

tin /
BACHELOR'S

THESIS IN IT

9

67

C6c m6n thay thO

kh6a luQn t6t

nghidp (Chon ti6p

3 hoc phAn chua

hoc trong s6 t h9"
phAn tr,r chgn 2 cira

9

36

Hqc
k,

pha.

nb6

6-8

6-8

6-8

8

8

TT
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13. K6 ho4ch diro tao phdn b6 theo hoc kj,:

Hgc
kj,

ph4.

nb6

Phin bii thdi lunng
sO tin chiTT Mi hgc

phin

Tdn hoc phin
(Ti6ng Vi6t/Ti6ng

Anh)

S(6

tin
chi Ly.

thuy€t
Thgc
henh

Khdc

Mi hgc
ph6n
trudc

Mri
hqc

phin
song
hinh

kh iki thric

T6ng sii tin cta chu'o'ng trinh rlio t4o l{6
T6ng s6 tin chi bdt bu6c tt2
T6ng sd tin chi tu chqn t6i thi6u 34

Hgc
ki,

T
't

M5 hgc
phin

T6n hgc ph6n
(Ti6ng ViQt/Ti6ng

Anh)

s(6

tin
chi Hqc

phin
trr6'c

Hqc phAn
song
hinh

Bit
buQc
(BBY
Tq'

chon
(TC)

Ng6n
ng['

giing
d+y

I

I
Tri6t hoc Mdc-
L6nin 3 BB

Ti0n
vier

2 ENP7O6
Ti6ng Anh I -
Nghe - N6i I 4 BB

Tiiing
vict

3 ITS798 Di6n to6n cdn bdn J BB
Ti6ng
Vict

4 1TE7I7 LT Toiin cho tin hoc I 2

Thuc
hdnh
To6n cho
tin hoc 1

BB
Ti6ng
vict

5 ITE717 TH Thuc hdnh To6n
cho tin hoc I

I BB
Ti6ng
ViCt

6 ITE713 LT Phucrng ph6p lflp
trinh 2

Thuc
hdnh
Phucmg
phdp l{p
trinh

BB
TiOng
viet

,
!

'I

chuyOn ngAnh

tich lfry 9 tin chi)

MLM306

To6n cho
tin hoc I
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I{9c
kj,

T
T

Mi hoc
phin

T6n hgc phin
(Ti6ng Vift/Ti0ng

Anh)

S6
tfn
chi Hqc

phin
tru6'c

Ilgc ph6n
song
hirnh

Birt
bu6c
(BBY

TU'
chgn
(TC)

7 ITE713 'f I I Thuc hdnh Phuong
phdp ldp trinh

2

Phuong
ph6p lOp

trinh
Bt] Ti6ng

Vi0t

8 LAW349 Ph6p luAt dpi cuong 2 I]B Ti0ng
ViCr

9 AMA3O8 Cdu trlc roi rac 2

ThUc
hdnh CAu
truc rdi
rac

Bt] Titing
Vier

l0 AMA3O8 T
H

ThUc hdnh C6u trtc
rol rac

I
C6u tnic
rol rac

I] t] Ti6ng
vi0t

T6ng tin chi trong hqc k) (kh6ng
tinh GDQP-AN vh GDTC l)

)1

.,

I ACC3OI Nguy6n lj kO torin J

Thqc
hdnh Tidn
tQ, ngdn
hdng vd
c6ng nghQ

tdi chinh

Bu Ti0ng
Vier

2 ENP775
Ti6ng Anh 2 -

Nghe - N6i 2

Ti6ng

Anhl-
Nghe -

N6i 1

Bt] Ti€ng
Viet

J ITE716 T6 chr?c m6v tinh J BB
Ti6ng
ViCr

4 AIN7O8 LT Xiic su6t vd th6ng
kc 3

Thuc
hdnh Xric

,i.
suat va

thdng kO

BI] Ti€ng
ViCt

N96n
ngfr'

giring
day
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I'Igc
ki

T
T

Mi hoc
phAn

TGn hgc ph6n
(Ti6ng Vi0t/Ti0ng

Anh)

sii
tin
chi Hqc

phin
tru6'c

Hgc ph6n
song
hinh

sit
buQc
(BBY

Tq'
chqn
(TC)

Ng6n
ngfr'

gi:ing
day

5 AIN7O8 TH Th$c hdnh Xdc
suAt vd th6ng k6

I

Xdc suSt

vd th6ng
k6

BB
Ti6ng
Viet

6 ITE7I8 LT To6n cho tin hoc 2 2

Thgc
hdnh
To6n cho
tin hoc 2

BB
Ti6ng
vi9r

7 ITE7I8 TH Thuc hdnh Torin
cho tin hoc 2

I
Toiin cho
tin hoc 2

8 AIN7O9 LT OO ttri va tOi uu tO
hqp

2

Phuong
ph6p lfp
trinh

Thuc
hdnh E6
thi va t6i
uu tO hqp

TC
Ti6ng
ViCr

9 AIN7O9 TH Thr,rc hdnh.Dd thi
vd t6i uu t6 ho_p

1

Dd thi vd
t. ).tol uu to

hqp
TC

Tiilng
vi9t

l0 ITS3 14
C6u truc dt liQu vd
gi6i thu{t 3

Phuong
phdp l{p
trinh

Thuc
hdnh C6u
trric dir
liQu vd
giAi thu{t

TC
Ti6ng
ViCt

11 ITS3 14 TH Thpc hdnh Cdu trric
dt li6u vd gidi thu{t

1

C6u truc
dit li6u vd
giii thudt

BB
Ti€ng
vict

T6ng tin chi trong hqc k) (kh6ng
tinh GDTC 2)

-l

1 MLM307 Kinh t0 chinh tri
Mdc - L0nin

2 BB
Ti6ng
ViCt

2 FIN73O
PhAt trien bdn virng

vd tdi chinh xanh
2 BB

Ti6ng
vi9t

23
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Itgc
kj,

T
T

Mfl hgc
phAn

TOn hoc phin
(Tiiing ViQt/Ti6ng

Anh)

sii
tin
chi I"Igc

ph6n
tru6'c

Hoc phAn
song
hinh

llir
buQc
(BB)/

Tr.r

chgn
(TC)

Ng6n
ngir'

giing
day

DIM7O6 Marketing sd 3 BB
Ti€ng
ViCt

4 ITE'114 LT Phuong ph6p tinh 2
Toiin cho
tin hoc 2

Thuc
hdnh
Phuong
phrip tinh

BB
Ti0ng
ViCr

5 ITE714 TH
Thuc hirnh Phuong
phrip tinh

I
Phuong
phdp tinh

I]B Ti€ng
vi9t

6 ITE7O7 LT L4p trinh n6ng cao 2

Phucrng
phtip |ip
trinh

ThUc
hdnh Lflp
trinh nAng
cao

BB
Ti0ng
Viel

7 ITE7O7 TII Thgc hdnh Ldp
trinh ndng cao

I
Lflp trinh
ndng cao

BB
Ti6ng
Vier

8 AIN704 r-'f Nhflp mdn Tri tu6
nhAn tao

3

X6c su6Lt

vd thdng
kc

Thr.Lc

hirnh
Nhap
rnCln Tri
tuO nhAn

tao

BB
Ti6ng
Anh

9 AIN7O4 TH
ThUc hdnh Nhap
m6n Tri tue nh6n
tao

I

NhAp
m6n Tri
tu€ nhAn
tao

BB
Ti0ng
Vi0r

10 tTE102 HC di6u hdnh 3

DiQn
toiin cdn
bin

I]B Ti6ng
vi9t

T6ng tin chi trong hqc kj, (kh6ng
tinh GDTC 3)

.l I MLM309 Lich sr? DAng Cdng
Sin ViQt Nam

2
Triet hoc
Mric - L0

BB
Ti6ng
vi9l

3

20
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I loc
ki

't
T

Mi hgc
phAn

TGn hgc phin
[i6ng ViQt/Ti6ng

Anh)

^r,SO

tin
chi Hq.

phin
tru6c

Hoc phin
song
hirnh

Bht
buQc
(BBY

Tq'
chgn
(TC)

Ng6n
ngfr'

giring
day

nln

2 F IN3 O3
Tdi chinh doanh
nghiQp

3

NguyCn
l)' kc
to6n

I]B Ti6ng
Vi0t

3 MLM3O8 Cht nghia xi h6i
khoa hgc

2 I]B Ti€ng
viet

4 AIN71I LT NAn tang Hoc miiy 3

Xric su6t
vd th6ng
kc

Thuc
hAnh nAn

ting hoc
may

BB
Ti6n
ViCr

c

5 AIN711 TH Thuc hinh N6n
ting hoc m61

I

Xiic su6t
vd th6ng
ke

NOn ting
Hoc m6y

I]B Ti0ng
vi9t

6 ITS3O Co sd dt li6u J BB Ti6n
vi9t

ITE7O9 Mang miiy tinh ) T6 chric
m6y tinh I]B Ti6ng

Vi9t

7 Tqr chon J TC

T6ng tin chi trong hgc k] 20

5

I MLM303 Tu tudng Hd Chi
Minh

2 Tri6t hoc
M6c -
LCnin

BB Ti€ng
vicr

2 ITE719 Nguy6n ly ng6n
ngt ldp trinh

3 BB Ti6ng
ViCt

J ITS789 LT An ninh mang ) Mang
miiy tinh

BB Ti€ng
vi9r

^.t Illeng 
I

vier 
I
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I{oc
kj,

T
T

Mi hoc
phAn

T6n hpc phin
(Ti6ng Vift/Ti6ng

Anh)

s.4

tfn
chi Hq.

phin
tru'6'c

Hgc phin
song
hinh

eit
bu6c
(BBY

Trl'
chgn
(TC)

N96n
ngfi'

giring
day

4 ITS3O7 CQne nshQ

m0m
phAn 3 CAU trric

dir liQu
vd giii
thuat

BB Ti6ng
Vi9r

5 ITET\2 LT Phdn tich vd thi0t k€
giii thudt

2 C6u tnic
dir liOu
vd giAi
thuat

Thuc
hdnh phdn
tich thi

Ke gra

thu;tt
I

t

Bu Ti0ng
Vi0r

6 ITE7I2 TH Thpc hdnh
tich thiet k6
thudt

ph6n
gi6i

I Thyc
hdnh c6u
trric dCr

lieu vd
gidi thuAt

PhAn tich
thi6t k6
gidi thuAt

Bll Ti0ng
ViCr

7 ITE7I1 PhAn tich vd ki6m

tht chuong trinh/
Program Analysis

and Testing

3 Phuong
phip lpp

trinh

BI] Tieng
Vier

8 J'u chon 3 TC Ti€ng
vict

T6ng tin chi trong hgc ki

6

Hudng c6ng nghg dft'li0u

I ITS799 Di6n torin d6m mAv 3 Mang
miiy tinh

BB Ti6ng
vi9t

2 ITE71O Nhd ph6t triiln phAn

mdm hiQn d4i
J Phuong

ph5p lflp
trinh

BB Ti6ng
viet

3 ITETOI H4 ting dir liQu lnn 3 Co s6 dir
li6u

BB Ti6ng
viet

20



Ilgc
kj,

T
T

Mf, hgc
phAn

TGn hgc phin
(Ti5ng Vi6t/Ti6ng

Anh)

S6

tin
chi HQc

phin
tru6'c

Hgc ph6n
song
hinh

Brit
budc
(BBY

Tq
chgn
(TC)

N96n
ng['

gi:ing
day

1 IT5796 LT C6ng nghd dir liOu 3 Co sd dt
li€u

ThUc
hdnh c6ng
ngh€ dt

liQu

BB Ti6ng
Viet

5 IT5796 TH Thuc hdnh c6ng
nghe dt li€u

1 Co sd d[
li6u

C6ng
ngh€ dtr

liQu

Ti6ng
ViCr

6 Tg chgn 3 TC Ti6ng
ViCt

T6ng tin chi trong hqc kj l6

Ilu6'ng an ninh mang

1 ITS799 Di6n to6n d6rn mdy 3
Mang
m6y tinh BB Ti6n

Viet

2 ITE7lO Nhd ph6t tritin phAn
mOm hi6n <lai

3

Phuong
phrip ldp
trinh

BB
Ti€ng
vict

3 ITE7Ol Ha tdng dir liQu lon 3
Co sd dtr
liQu

BB Ti6ng
Viet

4 ITS793 Bdo mflt mang vd
cl6m m6y

J
Mang
m6y tinh BB

Ti6ng
vicr

5 r1's790 An ninh mriy tinh 3
H€ diOu
hdnh

BB
Ti€ng
vict

6 ITS789 TH Thgc hanh an ninh
mang

I
An ninh
m?ng BB Ti6ng

ViCt

16

7 Hu6'ng c6ng ngh6 dfr liOu

43

BB

T6ng tin chi trong hoc kj.
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Ilgc
kj'

T
T

Mi hgc
phin

TGn hgc phin
(Ti6ng viQt/Ti6ng

Anh)

S6

tin
chi HQc

phin
tru'ti'c

Hgc phAn
s0ng
hrinh

Bit
buQc
(BBY

T1;'

chgn
(TC)

Ng6n
ngfr'

gi:ing
dav

I INT718
Thqc tip cudi khoa
ngdnh C6ng nghQ

th6ng tin
3 BB

Ti0ng
vi9r

2 Tg chgn -) TC

3 Tu chon 3 TC
Ti0ng
Vicr

4 lTS797
Dataops vd Qudn
lj chdt lu-o. ng dt
li6u

3
NCn ting
hgc m6y

Bil Ti0ng
Viet

T6ng tin chi trong hgc k! t2

llu 6'ng an ninh m.1ng

I INl'7 t 8 Thgc t{p cu6i khoa 3 Bll Ti0ng
Vi(;r

2 Tu chon 3 TC
Ti6ng
vier

3 Tu chon 3 TC
Ti6n
vict

4 Tu chon J TC
Ti6ng
vict

T6ng tin chi trong hoc kj, l2

8

Trudng hgp 1: Thr;c hi6n Hgc phin tiit nghi$p

I REP718
Hoc phdn Kh6a
luQn tdt nghiQp

9

Theo

Quy ch6
ddo tao
cria
Truong

BI] Tidng
vi0r

Ti€ng
Viet
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HQc
kj,

T
T

Mfl hgc
phin

T6n hgc phAn
(Tiiing Vi6t/Titing

Anh)

S6
tin
chi Hg.

phin
trrric

Hgc phin
song
hinh

Ilir
buQc
(BBY

Tg'
chgn
(TC)

N96n
ngir

giring
d+v

T6ng tin chi trong hoc kj I

Tru'd'ng hg'p 2: Kh6ng thgc hiQn Hgc phin tiit nghiQp

I Tu chon J TC
Ti6ng
viet

2 Tu chon , TC
Tiiing
vi0r

3 Tu chon 3 TC
Ti6ng
Viet

T6ng tin chi trong hgc k) 9
I
(

I
I
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14. So'tI6 ciy chu'o'ng trinh dho t4o (danh srlch crlc hoc phin tlug'c hQ th6ng h6a theo c6c ftriii tiiln thri'c vh trinh tqr hgc):

SO DO PHAN BO MON HOC THEO HOC KY

(3rc) (3rc)

Tdng Anh I - Ngh. - floi i
(arc)

Tia.! ahn 2 " Noh. ' Ndi 2
(3TC)

KInh{ ch,.n |lI Ma.-Lanh
t2TC)

(3TC) (3TC)
Phr ni ri ba. trrns vr ltli

To&r cno {o ho. i (3IC)
2TT + lTH

Toa.r cho lin hac 2 (3TC)
2LT . I TH (3rc) (2LT+1rH)

Ch'i nqhr. a $r kho hcc
l2fcl

(ITCXSLY ' 1lH)

Ng4{n ry iaoi ilo rap hnh

t Phen rcnva ih arri o';'
rhu{r(lIC)(2LI+lIH)

(9IC)

fhay lh6 t6t nshiOp

(3TC)

(3TC)

(3rc)

Phgono ph6p €p rrhh ({IC) 
- - -

(2LT+2TH)

(2rc)

u30 uw .dI ra. (r r (i )

2LT + 11tl

I

lod ,li va I&{u l6jqe.ATC) -. . ....1
(2LI + 1TH)

l
(3rcx2Lr.rTH)

/dc sret vi rh6no ko {4Tc)
(3LT + rIH)

NhAp rdn Trltue nhanho :
({lC)(3LTrlTH) l.-,,.-,....,

(3TC)(4IC) (3LT . 1Tg)

(3TC) tzrc) (2rc)

(3rc)

t an vi b& ndl !lr6.E dn
(3rc)

(3fc)

(3rc)

(3rc)

{3rc)

l22ICl {23 rC) (20TC) (20rc) (9rc)
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15. Ma tr6n th6 hien sg'd6ng g6p cria cic hgc phin viro vi6c dat chu6n diu ra cria chuo'ng trinh dio t4o (PLOs) 6

Cdu trlc dir liCu va giai thuat
(4TC) (3LT + lTH)

{t'v

.*-*.--..1

Thi6t k6 trai nghiem ngudi
dung (3TC)

Ghi chrt:

Cq sA df IiCu

(3rc)

Nbn tang hec may
(4TC)(3LT + 1TH)

Hgc phan thrfc hanh li hgc phan song hanh vdi
ha6 phhn It thuy6t.

L;nuot Knol va uong nghe so
cai phin t6n (3 TC)

Lap trinh ung dung web
(3rc)

He quan tri Co so dir liQu

(src)

Ai dlr doen (3TC)

Tu chon nganh Tqr chgn Co so nginh
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MA TRAN CHUAN DAU RA c0A cHU'oNG TRiNH DAo r4o (pLos) 7

Ma tr{n th6 hien sr; dring g6p cta cic hgc phin viro vi6c tl4t chu6n elAu ra cia chuong trinh diro t4o (PLOs) E

Bing l. Ma tr$n Hqc phin - PLO

6 Thuc hi€n l€n Word holc theo miu Excel sau tl6 copy dua vdo file ndy.
7 ThUc hiQn t€n Word ho{c theo mhu Excel sau do copy dua vdo file ndy.

8 Thuc hiCn t€n Word hoic theo miu Excel sau d6 copy dua vdo file ndy.

TT T6n hgc phin PLOI PLO2 PL03 PLO{ PLO5 PLO6 PLOT PLO8 PLO9 PLOIO PLOI I
I Tritit hqc M6c - L€nin/

Marxist - Leninist
Philosophy

2 2 2

2 Kinh t6 chinh tri M6c -
L6nin/ Marxist - Leninist

Political Economics

2 2 2

3 Cht nghia x6 h6i khoa hqc/

Scientific Socialism

2 2 2

.l Lich sri Dang CQng srim

viet Nam/ History of
Vietnamese Communist

Party

2 2 2

5 Tu tuong H6 Chi Minh/ Ho

Chi Minh's Ideology

2 2 4

6 To6n cho tin hgc l/
Mathematics for
Computing I

3 3 3
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I

TT TOn hgc phin PLOI l,Loz PLOJ PLO4 PLo5 PLo6 l,L()7 t, t.( )tt PLO9 I'L() l0 PL()l I
7 Thuc hdnh Toiin cho tin hqc

l/ Mathematics for
Computing I Lab

3 3 J

8 To6n cho tin
Mathematics

Computing 2

hgc 2/

for
3 J .)

9 Thuc hinh To6n cho tin hgc

2l Mathematics for
Computing 2 Lab

-) 3

t0 X6c suit vd th6ng k€/

Probability and Statistics

3 3

l1 Thuc hinh X6c suAt vd

thiing k6/ Probability and

Statistics Lab

3 3 J

12 Ph6p lu{t vd Thii chii / Law

and Institution
3 2 2

l3 Di6n toiin cin bin /
lntroduction to Computing

3 3 )

14 Tiiing Anh I - Nghe - N6i
l/ Listening - Speaking I

J 3 J

l5 Ti6ngAnh2-Nghe-N6i
2ll-istening - Speaking 2

3 3 4

t6 Ph6t tritln b6n ving vd tii
chinh xanh

2 2 2

t7 Phuong ph6p lap hinh/
Programming

Methodology

3 3 J
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TT T6n hoc phAn I'LO1 t,Lo2 PLO3 PLO4 PLO6 t,Lo7 PLOS PLO9 PLOI() PLOII
C6ng nghd phin m6m/

Software Engineering

3 J

29 Co sd dfl li6u / Database 2 3 )

30 2 ) 4

il Phu<rng ph6p tinh I
Numerical Analysis

4 3 3

Thgc hinh Phuong ph6p

tinh / Numerical Analysis

Lab

3 3

Tii chfnh doanh nghiQp/

Corporate Finance

2 , 3

34 Nguy6n lli k6 to:i,n /
Principles Of Accounting

2 3 3

Marketing s6/ Digital
Marketing

2 3

36 LAp trinh l.?ng dund
Application Programming

J 4 1

3'7 H6 co so d0 lipui Database

System

4 4

38 NhAp m6n Tri tu6 nh6n tao

/ Introduction To Artificial
Intelligence

3 4 3 3

39 Thuc hdnh Nhip m6n Tri
tu6 nhAn t4o / Introduction

To Artificial Intelligence

Lab

3 4 3 3

PLO5

Nguy€n lf ng6n ngfr lap

trinh

32

3
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TT TGn hgc phin PLOI PLOz PLOS PLO4 PLO5 PLO6 PLOT PLO8 PLO9 PLOlO PLOIl
40 NCn tang Hgc m6y /

Foundations Of Machine

Leaming

) 4 4

4l Thuc hinh N6n ting Hoc

m6y / Foundations Of
Machine Leaming Lab

4 3 4 4

42 AI du ilo6n / Predictive AI 4 4 4 4

43 Lap trinh ning cao/

Advanced Programming

4 4 4

44 Thqc hinh Lip trinh nang

caol Advanced

Programming Lab

4 4 4

45 Phin tich vn thi6t k6 giei
thuft / Algorithm Analysis

and Design

4 4 4

46 Thuc hdnh Phdn tich vi
thret t(e grar tnuat /

Algorithm Analysis and

Design Lab

4 4 4

47 An ninh

CyberSecurity

mang / 4 4 4

48 Chu6i kh6i vi C6ng ngh6

s6 crii phin trin / Blockchain

and

technologies

Distributed

4 4 4

4

I
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TT Tdn hgc phin PLOI PLO2 PL().1 PLO.I PLO5 PLO6 l,L()7 PLOs PLO9 PLO I0 l,L() l I
49 PhAn tich vi ki6m tht

chuong trinh/ Program

Analysis and Testing

4 1 4

Thi6t k6 trei nghi€m nguoi

dtng/UX Design

4 4 4

5l Di6n toiin ddm miy / Cloud

Computing
4 4 4

52 Nhi phrit triiin phin m6m

hi6n tlai / The Modern

Software Developer

4 4 4

53 H4 tdng d0 li6u l6n / Big
Data Infrastructure

4 4 4

54a C6ng nghQ d[ liQu /Data

Engineering
4 4 4

55a Thuc hinh C6ng nghd dtr

liQu / Data Engineering Lab

4 4 4

56a Dataops vi Quin l! ch6t

luong dtr lipu / DataOps

and Data Quality
Management

4 4 4

54b An ninh mriy tinh /
Computer Security

4 4

55b Bdo mAt m4ng vi E6m mAy

/ Network and Cloud

Security

4 4 4

56b Thuc hdnh An ninh mang /
CyberSecurity Lab

4 4

50
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TT T6n hgc phin PLOI PI,O2 PLOf PLO.I I'LOs PLO6 PLOT PLOIi PLO9 PLOlO PLOII
66 THUC TAP CUOI KHOA

NGANH CNTT I
INTERNSHIP IN IT

4 4 4

67 KHOA LUAN TOT
NGHIEP NGANH CNTT /
BACHELOR'S THESIS IN
IT

4 4 4

T6ng s6 luqng hgc phin theo cdc

mr?c tI6 il6ng g6p

Mri,c I 0 0 0 0 0 0 0 0 0 0 0

Mirc2 9 0 7 5 6 I 0 0 0 0 0

Mric 3 l5 I 7 4 l 24 6 4 l l0 4

Muc 4 0 3 5 4 3 t2 16 8 I 22 l9
Hqc phAn tl6ng g6p 24 t2 l9 l3 l0 37 32 t2 2 32 23
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Bing2. Ma trin chi ti6t Hoc phin - PLO - PI

TT
Hgc

kj,
TOn hgc

phin
PLOI l,t,oz PLO3 PLO.I PI,O5 PLO6 PLOT PI,OII PLo9 PLOt0 PLOI I

I
1

I
1.
.,

2.

I

2.

2

J

I
1

2

4.

1

4.
)

5

I
5.

2

5.

3

6.

I

6.

2

7

1 t
7.

3

8.

I
8.

2

10.

t
10.

2

11.

1

I l.
2

11.

3

I I Tri6t hec

M6c - L6nin/
Marxist

Leninist

Philosophy

2 2 2 2 2 2 2

2 3 Kinh tii chinh

tri M6c

L6nin/
Marxist
Leninist

Political
Economics

2 2 2 2 ') 2 2

3 4 Cht nghia xi
hQi khoa hgc/

Scientific

Socialism

2 2 2 2 1 2 2

4 4 Lich sri Ding
CQng sin
ViCt Nam/

History of
Vietnamese

Communist

Party

2 2 2 2 2 2 2
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.TT Hgc
ky

TGn hgc
phin PLOI l,Lo2 PLO3 Pr,o4 PLOs I'L()6 PLOT I'LOII PLO9 PLOI I

P

I
I
I

I

2

2

I

1

2

J.

I

3
)

4.

2

5.

I
5
t

5

J

6

I
6

2

7

I
7.
,

7

.l
8.

I
8.
1

I0.

I

t0.
2

I I
I

It.
2

lt.
3

5 5 Tu tudng H6

Chi Minh/ Ho

Chi Minh's
Ideology

2 2 2 2 4 4 4

I To6n cho tin
hqc l/
Mathematics

for
Computing 1

3 3 3 3 3

7 I Thuc hdnh

Toin cho tin
hgc ll
Mathematics

for
Computing I

Lab

3 3 3 3 3 3

8 2 To6n cho tin
hqc 2/

Mathematics

for
Computing 2

3 3 3 3 3 3

9 2 Thuc hdnh

Toin cho tin
hec 2/

3 3 3 3

I't.()I0

4.

I

6 J

J
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1'1'
Hgc
ky

T6n hgc

phin PLOI t,L(r2 PLo] PLO.l PLO5 Pl,o6 PI,o7 t,Lo8 t,t,o9 PLOt0 l,Lol I

P

I
I
1

1.

2

2

I
2.

2

3

I
1

2

4.

1

4.

2

5.

I 2

5.

J

6.

1

6.

2

7

t
7.

2

7.

3

8.

2

10.

I

10.

2

lt
I

I l.
2

ll
3

Listening

Spcaking I

l5 2 Ti6ng Anh 2 -

Nghe - N6i
2/Listening -

Speaking 2

J 3 4

l6 3 Phrit tri6n b6n

vtng vd tdi

chinh xanh

2 2 2

t7 I Phuong phip
lap trinh/
Programming

Methodology

3 3 3 3 3 3

l8 I Thuc hdnh

Phwng phdp

ldp trinh/
Programmin

c
Methodologt
Lab

3 3 3 3 3 3

t9 I C6u tnic rdi
r4cl Discrete

Structures

3 3 4 4 3 3

8.

I
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TT
Hgc
ky

TGn hgc

phin I'LOI PLO2 PLO] PLO4 PLO5 PLO6 PLOT PLOS PL09 PLOI0 PLOI l

P

I
I
I

I
2

'l

2

J

I
3.

2

4.

I
4

2

5

I
5.
)

5.

3

6.

I
6.

2

7

I
7.

2

7.

3

8.

I
8.

2

10.

I

10.

2

t1.
I

.

2

ll.
3

and

Algorithms

24 2 Thuc hinh
C6u trtic d[
li6u vi giii
thu6t/ Data

Structures

and

Algorithms

2 2 3 3 3 3 J

25 3 T6 chtc m6y

tinh

/Computer

Organization

3 3 3 3 3

26 4 M?ng mey

tinh/
Computer

Networks

3 3 3 3 3 l

27 3 H6 <li€;u hdnh/

Operating

Systems

3 3 3 3 3 3

5 C6ng nghQ
t: : ,pnan merv

Software

Engineering

3 3 3 3 3 3

2.

I

28
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TT
Hgc
ky

T6n hr;c

phin
PLOI I'LOz PI,OJ PI,O{ PI,o5 I>LO6 t>Lo1 PL()8 PLO9 PLOIO PLOII

I

I
I

l.
2

2

I
2.
)

3.

2

4.
)

5.

I
5.

2

5.

3

6.

I
6.

2

7

I
7.

2

7.

J

tt.

I

I0.

I

10.

2

I l.
I

ll.
2

lt.
3

35 3 Marketing s6/

Digital

Marketing

2 2 3 3 3 3

8

Lip trinh fng
dund
Application
Programming

J , 4 4 4 4 1

37 H0 co sd dt
li€r/
Database

System

3 3 4 4 4 4 4

38 3 Nhap m6n

Tri tu€ nhAn

tao /
Introduction

To Artificial
Intelligence

3 3 4 4 4 3 3 3 3 3

39 3 Thuc hinh
Nhap m6n

Tri tu6 nhin
tAo /
Introduction

To Artificial

3 3 4 4 4 3 3 3 J J

3.

I
4.

1

8.

2

36

3-

8



J

.]

€
J

€ar

€: =l

r,
r- ?.)

rl at

r\r

.l
\d .t

V; (.'

vi .l

i a.l

..i N

.]
.'i N

.l
J ..r

0rH

9

<Q II
F

bo

o-o

A.aA
? at -^
= !(!:tg 'oa 

=- >,E E
',or .(q : (! )iz Etut))

-E()\d)^
,<,"tc='i

P E.E 3
.-'E ! 2'=
E,a.aE*HFZEdO,.:

iio

-9,<d

! o.o E
(JE
:i:

oloi 10)'E<&
c

-=' .s.E €

Fia

F
F O (.1

\.c



66

TT
Hg"
kj,

T6n hgc

phin PLoI PLO2 PLO3 l,t.(x PLC)5 PLO6 PLOT PLO8 Pt,()9 PLO 1O PLOII

P

I
I
I

l.
2

2.

I
2.

2

3.

I
3.
.,

4.

I
4.

2

5

1

5.
I

5.

J

6

I
6.

2

7.

I
7.

2

7.

I
8.

I
8.

2

10.

I

I0.
1

1t.
I

I l.
2

11.

J
Programming

Lab
45 5 Ph6n tich vi

thi6t k6 giei

thuAt I
Algorithm
Analysis and

Design

4 4 4 4 4 4

46 5 Thqc hinh
PhAn tich vri

thitlt k6 giei

thu{t /
Algorithm
Analysis and

Design Lab

4 4 4 4 4 4

47 5 An ninh

mang /
CyberSecurit

v

4 4 4 4 4 4

48 6-

8

chu5i kh6i
vd C6ng ngh6

so car phan

Lin /
Blockchain

4 4 4 4 4 4 4
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Tt' Hgc
kj,

T6n hgc

phin PLOI PLOz PLO3 l,L()1 PLO5 I't-o6 PLOT I'LO8 I' 1.o9 PLO I0 PLO1 T

P

I
1.

I
l.
2

2.

I
2.

2

3

I
J.

2

4.

I
4.

2 I
5.

2

5.

J

6

I
6.

2

7.

1

7.

2

7.

3

8.
1

10.

I

10.

2

11.

I
.

2

I l.
l

53 6 Ha t6ng dii
liQu lcrn / Big

Data

Infrastructure

4 4 4 4 4 4 4

54

a

6 C6ng ngh6

dii li6u /Data

Engineering

4 4 4 4 4 4 4 4

55

a

6 Thgc hanh

C6ng nChC

d[ li6u / Data

Engineering

Lab

4 4 4 4 4 4 4 4

56

a

7 DataOps vi
Qunn lli ch6t

luong dO li6u

/ DataOps

and Data

Quality
Management

4 4 4 4 4 4 4 1

54

b

6 An ninh miiy
tinh /
Computer

Security

4 4 4 4 4 4 4 4

8.

I
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TT
Hgc

k,
T0n hoc

phin PI,OI Pt.o2 PLO3 PL()4 PLO5 PLO6 t,Lo7 PLO8 PLO9 I' t-( ) I0 PLOI I

P

I
l.
I

1.

2

t

I
2.

2

J.

I

1

2

1.

I
4.

2

5.

I 1

5.

3

6.

I
6.

2

7.

I
7.

2

7.

I
8.

2

10.

I
t0.
2

ll.
I

1t

2

ll.
3

59 6-

8

M6 hinh

Ng6n ngft l6n

/ Large
Language

Model

) 4 4 3 4 4 4 4

60 6-

8

He th6ng

Phin t6n/

Distributed

Systems

4 4 4 4 4 4 4 4

6l 6-

8

lKi6n trric vi
I dich vu /

Microservice

s

Architecture

4 4 4 4 4 4 4 4

62 6-

8

An toAn d&

li6u vd Quy6n
ri6ng tu /
Data Security

and Privacy

4 4 4 4 4 4 4

63 6-

8

Kho dt liQu

vi M6 hinh

h6a D[ liQu /
Data

Warehousing

4 4 4 4 4 4 4

8.

I

4

4
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'tT Hq.
kj,

T6n hoc
phin

PI,OI PI,02 PL03 PLO.I PL()5 PI,o6 PLOT PLo8 I'LO9 PI,OI O PLOII

P

I
l.
I

l.
2

2

I
2.

2

J

I
3.
,

1.

I
4.

2

5.

I
5.

2

5.

J

6.

I
6.
^|

7.

1

7.
a

7.

3

8.

I
8.

2

10.

I

10.

2

11.

I

11.

2

It.
3

and Data

Modeling

64 6-

8

Bio mi-t h€

thiing AI tg
chri / Agentic

AI Security

4 4 4 4 4 4 4 4

65 6-

8

Xt lj Da li0u

Thdi gian

thuc / Real-

time Data

Processing

4 4 4 1 4 4 4 4

66 7 THUiC TAP

CUOI KHOA
NGANH
CNTT I
INTERNSHI

PINIT

4 4 4 4 4 4

67 8 KHOA
LUAN TOT
NGHIEP
NGANH
CNTT /
BACI{ELOR

4 4 4 4 4 4 4 I



1'T
Hgc
kj,

TCn hgc
phin PI,oI PLO2 PL()3 Pt,04 l,L( )5 PLo6 PLOT Pt,o8 PLO9 PLO I0 PI,O1 I

P

I
l.
I

l.
)

2

I

.,

t
J

I
J.

2

4.

2

5

I
5.

2

5.

3

6

I

6.

2

7

I
7.
.,

7.

3

8

I

8.
1

10.

I

10.

2

I l.
I

ll.
2

I l.
3,S THESIS

IN IT
Ti5ng s6 luong hgc phAn theo

c6c mfc d6 tl6ng g6p

Mtic I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mic 2 9 8 0 7 5 5 5 5 4 5 I I 0 0 0 0 0 0 0 0 0 0 0

Mic 3 15 t1 9 9 7 5 4 3 I I I 22 20 6 (t 7 4 4 l t0 l0 4 4 4

Mr?c 4 0 0 J 3 5 5 4 4 3 3 3 t4 t4 26 l6 25 7 7 I 22 22 20 20 t8
Hoc phAn rl6ng g6p

Hgc phAn elinh gi6

PI
24 22 12 12 l9 l5 l3 12 9 8 9 37 35 32 32 32 ll 1t 2 32 32 24 24 22

Hqc ph6n ddnh gi6

PLO
12 l9 l3 t0 37 32 t2 2 32

Bing 3. Ma trin chi ti6t Hoc ph6n - CLO - PLO - PI

TT
TEN IIOC

PHAN

Chuin tIAu ra CTDT (PLOs)

PLOI PL03 PL().1 PLO5 PLO6 l,L()7 Pr,o8
PLO

9

PLOIO PLOll
CLO\

PI
1.

I
1.2

2

I
2.

2

J

I
3. 4

I
4.

2

5.

1

5.

3

6

I
6.
)

1

1

7.

2

1

3

8.

I
8.

2

10.

I

10. I l.
I

11.

2

t 1.

3

I

Tri6t hqc

M5c - L6 nin
/ Marxist -

CLOI 2

CLO2 2

CLO3 2 2

CLO4 2 2

72

4.

I

0

0

l,Loz
5.

2 2
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Chuin tliu ra CTDT (PLOs)

PLOI I'LO2 I'I,oJ PLO4 PLO5 PLo6 I' t,<)7 PLO8 PLO 1O PLOI I

CLO\
PI

1.

1
1.2

2

1

)
2

.3.

I
3.

2

4

1

1.

2

5.

I
5.
.,

5.

3

6.

2

7

I
7.
,

7.

J

8.

1

8.

2

PLO
9

10.

1

10.

2

I l.
I

ll.
2

lt.
3

CLO3 2 2

CLO4 2 2

TT
TEN HOC

PHAN

Ho Chi

Minh's

Ideology TH 2 2 2

CLOI

CLO2

CLO3 36

To6n cho tin
hec ll
Mathematics

for
Computing I TH J ) J

CLOI 3 3

CLOZ 3 3

CLO3 3 3

7

Thpc hanh

To6n cho tin
hec ll
Mathematics

for
Computing 1

Lab

TH 3 3 3

CLOI 3 3

CLO2 3 ,

CLO3 38

To6n cho tin
hec 2/
Mathematics

for

Computing 2
TH 3 , 3

CLOI

CLO2 3 3

CLO3 3 3
I

Thgc hnnh

Toiin cho tin
hec 2l
Mathematics TH 3 3 3
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ChuAn dAu ra CTDT (PLOs)

PLOI PLO2 PLoS PLO.I PLO5 PLO6 PLOT PL()8 PLO l0 PLOI l
CLO\

PI
l.
I t.2

2

I
2.

2

J
I

3.

2

.1.

I

4.

2

5

I
5.

2

5.

3

6

I
6.
)

7

I
7.
1

7.

3

8

I
8.
,

PI,o
9

10.

I

10.

2

I I

I

11.

2

11.

3

.IT TEN HOC
PHAN

for
Computing 2

Lab

CLOI 2 1

CLOZ 3 3

CLO3 J 3l0

X6c su6t vi
th6ng k6 /
Probability

And
Statistics TH 3 3

CLOI 3

CLOz 3 3

ll

Thqc hinh
X6c suit vd

thiing k6 /
Probability

And

Statistics

Lab

TH , l

CLOI J

CLO2 2

CLO3 2
12

Ph6p luit vi
Thc chti /
Law and

lnstitution TH 3 2 2

CLOI 3 3

CLO2 3 3

CLO3 3l3

Di6n to6n

cin bin /
Introduction

to

Computing TH 3 3 J

IIIIIII III

III
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Chuin tliu ra CTDT (PLOs)

PLo I PLo2 PLOJ Pt-o{ Pt.o5 PLO6 I'LO7 I'LoIJ PLOlO PLOI I
TT

TEN I{OC
PHAN CLO\

PI
I
I

1.2
^,

1

1

)
3

1

3.
1

4

1

1.
1

5.

I
5.

2

5.

3

6.

I
6.

2

7

I
7.

2

7.

3

8.

I

8.
1

PLO
9

10.

I

10.

2

11.

I
11.

2

I l.
3

CLO I

CLO?

CLO3 3
t4

Ti6ng Anh I

- Nghe - N6i
l/Listening-

Speaking I ,III l 3 3

CLOI

3

CLO3 3
I5

Titing Anh 2
- Nghe - N6i
2/Listening-
Speaking 2 1'H 3 3 4

CLOI 2

CLOZ 2

CLO3 2
t6

Phat tri6n

Den vung va

tdi chinh

xanh I
Sustainable

Developmen

t And Green

TH 2 2 2

CLOI .>
2

CLOz 3 J

CLO3 2 2
t1

Phuoag

ph6p lap

trinh/
Programmin

Methodolog

v

TH 2 3 2

CLOI 3 3
l8

Thgc hinh
Phuong CLO2 J J
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Chuin .liu ra CTDT (PLOs)

PLOl PLO2 PLOS PLO{ PLOs PLO6 PLOT PLOn I't.()I0 t, t.() I I

CLO\
I,I

l.
I 1.2

2

I
2.
)

J

I

3.
,

,1.

I
1.
, 1

5.

3

6

1

6.

2

7.

I
7.

2

1

3

8

I
8.

2

PLO
.) 10.

I

10.

2

I I

I

I

2

I t 1.

3

CLO3 J 3

TT
TEN HQC

PHAN

phap hp
trinh/

Programmin

Methodolog

y Lab

TH J J

CLOI 3 3

CLO2 3 3

CLO3 3 J
t9

CAu tnic rdi
rgcl Discrete

Structures

TH 3 3 3

CLOl 3

CLO2 3 3

CLO3 3 320

Thqc hanh

Lau truc rol
r4cl Discrete

Structures

Lab TH 3 3

CLOI 4 4

CLO2 4 4

CLO3 1 1 J
2t

D6 thi va t6i
uu td ho.p /
Graph And

Combinatori

al

Optimizatio
n

TH 4 4 4

CLOI 4 1
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Thqc hinh
Dd thi vn t6i CLO2 1 ,l

III
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Chuin tliu ra CTDT (PLOs)

PLOI PLO2 l,L()3 PLO,I I'1,()5 PI,O6 PLOT PT,O8 Irt,()t 0 PLO1I
CLO\

PI
1.

1
7.2

2

I
2.

2

I

I
I
1

4.

I
4.

2

5.

I
5.
,

5.

3

6.

I
6.

2

7

I
7.

2

7.

3

8

I

8.

2

PLO
9

I0.
I

10.

1

11.

1

ll.
2

I l.
3

CLO3 4 4 3

't 1'
TEN HOC

PHAN

uu t6 hep /
Graph And

Combinatori

al

Optimizatio
n Lab

TH 4 4 4

CLOl 2

CLO2 J

CLO3 3 3 323

CAu tnic dfr

li6u vi giii
thuit / Data

Structure
And

Algorithms
TH 2 3 3

CLOI 3 J

ct-o2 3

CLO3 3 3 3

CI,o4 2 224

Thuc hdnh

c6u tnic d0

liQu vd giAi

thuat / Data

Structure

And
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Lab

TH 2 3 3

CLOI 3 3

CLO2 3 3

CLO3 33
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Chuin ttiu ra CTDT (PLOs)

PLOI PLO2 l>Lo3 PLO,I PLo5 PI,c)6 I'LO7 PLO8 t,t,()10 Pt.o I I

CLO\
PI

I

I
1.2

2

I

2.

2

1

2

4.

z 1 2 3

7

I

1

2

1

3

8.

I

PLO
9

I t).

I

t0.
2 I

ll. I t.
2

ll
J

TT
TEN HOC

PHAN

TH , J 3

CLOI ) 3

CLO2 )

CLO3 J J
26

MAng m6y

tinhl

Computer

Networks TH 3 J 3

CLOI 2 3

CLO2 3 3

CLO3 3 3
27

HC diAu

hinh/
Operating

Systems TH 3 3

CLOI ., 3

CLO2 3 3

CLO3 3 3
28

C6ng nghe

phin mem/

Software

Engineering TH 3 3

CLOI 2

CLO2 3

CLO3 3
29

Co sddfr liOu

/ Database

Systems

TH 2 -)

CLOI 3 J

CLO2 ) J

CLO3 4 4 4

CLO4 2 2

30

Nguy€n li
ng6n ng[ lip
trinh

TH 2 J 4

IITII

3.

I

4.

I
6.

I
6.

2

8.

2
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ChuAn ttiu ra CTDT @LOs)
PLOI t'Loz PLO3 PLO5 l,Lo6 t,Lo1 PL()8 tlt .( ) 10 PLOI ITT

TEN HQC
I'HAN CLO\

PI
1

I 1.2
2

I
2.

2

J

I
1

,
4

I
4.

2

5.

I
5.

2

5.

3

6.

I

6.

2

7

I
7.
1

7.

3

8.

t

8.
.,

PLO
9

t0.
I

10.

2

I I
I

I l.
2

ll.
3

CLOI 3

CLOz 1 4

CLO3 3 3
3l

Phuong

phrip tinh /
Numerical

Analysis TH 4 3 3

CLOI 3

CLO2 J 3

CLO3 332

Thgc hinh
Phuong
phip tinh /
Numerical

Analysis Lab TH 3 3 3

CLO I 2

CLOz 3

33

Tai chinh

doanh

nghiQp/

Corporate

Finance
TH 2 3

CLOI 3

CLOZ 3

CLO3 3

CLO4 2

CLO5 3

34

Nguy6n li
k6 roSn /
Principles Of
Accounting

TH 3 2 3

CLOI 2

CLO2 235

Marketing
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Marketing CLO3 )
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TT
TEN HOC

PHAN

Intelligence

Lab

Chuin .liu ra CTDT (PLOs)

PLOI PI,O2 PL03 PLO.I PLOS PLO6 PLOT PLO8
PLO

9

PLOIO PLOI I
CLO\

PI
l.
I 1.2

2.

1

2.

2

3

I
3.

2

4.

I
4.

2

5.

I
5.

2 J

6.

I
6.

2

7

I
7.

2

7.

3

8

I

8.
t

t0.
I

10.

2

I I

I

I l.
2

ll.
l

.10

N6n tdng

Hoc m5y /
Foundations

Of Machine

Learning

CLOI 3 3

CLO2 4 4 3

CLO3 4 4

CLO4 3

TH 3 3 4 4

4t

Thyc hinh
N6n ting hgc

m|y /
Foundations

Of Machine

Learning

Lab

CLOI 3 3

CLO2 4 4 3

CLO3 4 4

CLO4 t 3

TH J 4 4

42

AI dg tlo6n /
Predictive

AI

CLOI 4 4

CLO2 4 4 3

CLO3 4 4

CLO4 3 J

TH 3 4 4 4

43

Lap trinh
nang cao/

Advanced

CLOI 4 4

CLOZ

CLO3 4 4 4 4 4

CLO4

3
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TT
TEN HOC

PHAN

Programmin

Chulin u ra CTDT (PLOs)

PLOI I't,o2 PLO3 PL(),1 PLO5 PI,O6 PLoT Pt,o8
PLO

9

PLO l0 PI,OI I

CLO\
PI

1.

I
1.2

2.

I
2.
,

3

1

1

2

1

I
4.
.,

5.

I
5.

3

6

I
6.

2

7.

I

7.

2

1

3

8.

I
8.

2

I 0

I
10.

2

I I

I

11.

2

I l.
l

,IH
1 4 4

44

Thuc hinh
Ldp trinh
nAng cao/

Advanced

Programmin
gLab

CLOI 4 4

CLOL 4 4 4

CLO3 4 4

TH 4 4 ,1

45

PhAn tich vd

thret Ke grar

thuat I
Algorithm
Analysis and

Design

CLOI 4 4

CLO2 4 1

CLO3 4 4

CLO4

CLO5

TH 4 4 4

+o

Thgc hdnh

Ph6n tich vd

thi6t ki: giei

thuat I
Algorithm
Analysis and

Design Lab

CLOI 4 I
CLO2 ,1 4

CLO3 4 4

TH 1 4 4

17

An
mang

n inh CLOI -, )
CLOz 4 4

CLO3 4 1

2

T
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ChuAn tliu ra CTDT (PLOs)

PLOz PLOJ PLO4 PLO5 PLO6 I'LO7 PLO8 PLOIO PLOI I

CLO\
PI

1.2
2

I
2.

z

3.

2

4.

I
4.
)

5

1

5.

2

5.

J

6

I
6.

z

7

I
7.

2 I

PLO
9

10.

1

10.

2

11.

1

Il
2

ll.
3

T1'
TEN H9C

PHAN

CyberSecuri

ty
TH , 4 1

CLOI 4 4

CLO2 4 4

CLO3 4

TH 4 4 4

chu6i kh6i
vi C6ng

ngng so car

phin trin /
Blockchain

and

Distributed

technologies

TH

CLOI 4 4

C,LOz 4 4 4

CLO3 3 J

Phin tich vi
kiiim tht
chuong

trinh/
Program

Analysis and

Testing

TH 4 4 3

CLOI 4 4

CLO2 4 4 4

CLO3 4 450

Thi6t kii trai

nghiQm

ngudi

dtng/UX
Design

TH 4 4 4

CLOI 4 4
51

DiQn to6n

dim mdy / CLOz 4 4
rII

PLOI
1.

I
3.

I
8.

1

8.

2

4

48

49
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TT

Cloud

Computing

Chuin tllu ra CTDT (PLOs)

PLOI PLO2 PL03 PLO4 PLOs PLO6 PLOT PLO8
PLO

9

PLOIO PLOII
CLO\

PI
I
I

1.2
2

I
2.

z

3.

I
3.

2

4

I
4.

2

5.

I
5.

2

5.

3

6.

I
6.

2 2

1

1

10.

I
10.

2 I 2

ll.
3

CLO3 4 4 4

TH 4 4 4

52

Nhn

tri6n

mem

phAt

phdn

hiQn

Thed4i I
Modern

Software

Developer

CLOl J J

CLO2 4 4 4

CLO3 4 4

CLO4 4 4

TH 4 4

53

I na tAng dr
liOu krn / Big
Dat,-

Infrastructur

CLOl 4 4 4

CLO2 4 4 4

CLO3 4 4 4

CLO4 4 4

CLO5 4 4

TH 4 4 4

54a

C6ng nghC

dii liQu /Data

Engineering

CLOI 1 4 4

4

CLO3 4 4

TH 4 4

55a

Thqc hinh
C6ng nghQ

dfr li6u I
Data

CLOI 4 4

CLO2 4 4

CLO3 4 4 4

CLO4

7.

I
8.

I
8.

2

11. ll.
TEN HOC

PHAN

CLO2 4

4

4

4m--T-t --T--[T-r
tl

If

T-r
--T--ft---t t t-tT-[



86

Chuin tliu ra CTDT (PLOs)

I'I,oI t,t,o2 PLO3 PLO.I PI,o5 I'I,O6 PLOT I'1,()8 PLOIO PLOI I
CLO\

PI
I
I

1.2
2

I
2.

2

3.

I
3.

2

4

I
4.

2

5

I
5.
.,

5.

3

6.

I
6.

2

7.

I
7.

2

7.

3

8.

1

8.

2

PLO
9

10.

I
10.

2

I I

I 2

I l.
3

TT
TEN HQC

PHAN

Er:gineering

Lab
TH 4 4 4

CLOI 1 4 4

CLO2 4

CLO3 4 4 4

DataOps vi
Quin lli ch6t

lusng dt
li€u /
DataOps and

Data Quality
Management

TH 4 4 4

CLO] 4 4 4

CLO2 4 4 4

CLO3 4 4

CLO4 4 4 4

54b

TH 4 4

CLOI 4 4 4

CLO2 4 4 4

CLO3 4 4

CLO4 4 4 4

CLO5 4 4

55b

Bio mat

mang vdL

DAm m|y /
Network and

Cloud

Security
TH 4 4 4

CLOl 4 4 4

CLO2 4 4 456b

hinh
ninh

Thuc

An
mang CLO3 4 4II

IT

lt.

4

56a

An ninh m6y

tfnh I
Computer

Security
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TT
TEN HQC

PHAN

CyberSecuri

ty Lab

Chuin tlAu ra CTDT (PLOs)

PLOI PLo2 PLOS PLO,I l,Lo5 PLO6 I>L()7 PI,O8
PLO

9

PLO I {) PLOII
CLO\

PI
1.

1
1.2

2

I

)
2

J

I
3.

2

1.

I
4.
t

5.

I

5.

2

5.

J

6.

I
6.
,

7.

I
7.

2

1

3

8.

I
8.

2

I 0

I
10.

2

I l.
I

ll.
2

ll.
3

CLO4 4 4 4

TH 4 4 1

51

Chi€n luo. c

so va quan tn
dr li€u I
Digital
Strategy and

Data

Govemance

CLOI 4 4 4

CLO2 4 4

CLO3 4 4 4

TH 4 4 4

58

Qunn tr! hQ

th6ng th6ng

tin hi€n dai /
Management

Of Modern

Information

Systems

CLOI ) 3

3

CLO3 3

TH 3 3

)9

Md hinh

Ng6n ngf
l6n / Large

Language

Model

CLOI 4 1

CLO2 4 4 3

CLO3 1 4

CLO4 J J

TH 3 4 4 1

60

th6ng

tin/
H€

Phin

CLOI 4 1 4

CLO2 1 1

4 4 1
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Chuin ttiu ra CTDT (PLOs)

PLOl l,Loz PLO] PLO.I PLo5 Pl,()6 Pt.()7 PLO8 PLOI O PLOI l
CLO\

PI
I
I

t.2
2

I
2.

2

J.

I

3.

2

4

I

4.

2 I
5.
7

5.

3

6.

I
6.
a

7.

I
7.

2

7.

3

8

I
8.

2

PLO
9

10.

I

t0.
2

lt.
I

ll.
2

I l.
3

CLO4

TT
TEN HQC

PHAN

Distributed

Systems 'tH 4 4 4

CLOl 4 4 4

CI,O2 4 4 4

CLO3 4 1

CLO4 4 4

CLO5 4 4
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Architecture

TH 4 4 4

CLOI 4 4 4

CLO2 4 4 4

CLO3 4 4 4

CLO4 44
62

An toin dr
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Quy6n ri6ng

tu / Data

Security and

Privacy TH 4 4 4

CLOI 4 4 4

CLO2 4 4

4 4 4
63

Kho d[ li6u

vi M6 hinh

h6a D0 liQu /
Data
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g and Data

Modeling
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CLOI ,1 1 4
61
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th6ng AI tu CLO2 4 4 4
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TT
TEN HOC

PHAN

Chuin tIAu ra CTDT @LOs)
PLOI PLo2 PLOS l>Lo4 PLOS PLO6 l,Lo7

PLO
9

I'LO I O PLOII
CLO\

PI
I

I

2

I
2.
1

3

I
J.

2

4

I

4.

2

5

I
5.
",

5.

3

6.

I
6.
)

7.

1

7.

2

7.

1

8.

I
8.

2

10.

I

10.

2

I l.
I

1l
2

l1
3

T6ng sti luo. ng hoc phin theo cric mric tl6 tl6ng g6p

+ tlP ddnh giri PI

Mic I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mtic 2 9 ll 0 0 7 5 5 5 4 5 I l 0 0 0 0 0 0 0 0 0 0

Mttc 3 l5 t4 9 9 7 5 4 l I I 22 20 6 6 7 4 4 I t0 l0 4 4 4

Mlit 4 0 0 3 3 5 5 4 4 3 ) J t4 t4 26 26 25 1 7 I 22 22 20 20 lll
Hgc phin tl6ng g6p

+ Hqc phdn tt6nh gi6 PI 22 t2 l9 l5 t3 )2 9 8 9 31 35 32 32 32 ll ll 2 32 32 24 24 22
+ Hsc phAn d6nh gi6 PLO 24 )2 l3 l0 31 32 t2 2 32 23

16. M6 te t6m tit nQi tlung hgc phin:

TT
MA

HP
TGn hgc ph6n Ti6n ti6ng Anh M6 te

I Tri6t hoc M6c -
L€nin

Marxist -
Leninist
Philosophy

Tri6t hoc Mric - L6nin ld hqc phAn thuQc giai do4n <I4i cuong, cung c6p ki€n thric

chung nhim trang bi thii gidi quan duy vAt khoa hoc vd phuong phdp lu{n biQn chring

duy v4t cho ngudi hoc. Hoc phAn girip ngudi hoc x6c dinh dring vai trd, vi tri cta

PLO8

1.2

0 0 0

5 0

J

t2

t9

I
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triCt hoc Mric - L6nin trong ddi s6ng xd hQi; n6ng cao bin linh chinh tri, tirng budc

hinh thdnh nhtng giri tri vdn ho5 vd nhdn sinh quan t6t dgp, cring c6 ly tuOng, ni6m

tin vho con <lucrng vd sy nghiQp xdy dung, phrit tritin d6t nudc tir d6 ndng cao y thric

triich nhi€m xa hQi phir hop trong vi tri vi€c ldm vd cudc s6ng sau khi ngudi hqc t6t

nghiQp.

2 Kinh t0 chinh tri
Mric L6nin

Marxist - Leninist

Political
Economics

Kinh t6 chinh tri Mric - L6nin ld hqc phAn thuQc giai do4n rlqi cuong nghiCn criu ciic

quan hQ xd hQi cta con ngudi trong quii trinh sin xuAt, trao d6l, ti6u dtng cria cii
vat chdt qua ciic giai doan phdt tri6n cta lich sri xi hQi lodi ngudi. Th6ng qua cl6,

lim 16 bdn ch6t cria c6c qud trinh vir cric hi€n tugng kinh t6, tim ra c6c quy luat van

d6ng crla ndn kinh tii - xa hQi.

3 Chri nghia xd hQi

khoa hgc

Scientific
Socialism

Cht nghia xd hQi khoa hgc ld hgc phdn thu6c giai doan dai cuong nghiOn cuu nhirng

quy lu{t t6t y6u cta sg ra ddi hinh thrii kinh tti xa hQi cQng sin chri nghia; nhtng v6n

<td chinh tri - xa hOi c6 tinh quy ludt trong ti6n trinh c6ch m4ng xd hdi chi nghia tr6n

th6 gidi vd trong ttdi s6ng hiQn thgc d Viet Nam hiQn nay.

4
Lich sri Ding
CQng sin ViQt

Nam

History of
Vietnamese

Communist Partv

ich sri DAng C6ng sAn ViQt Nam lir hqc phAn thuQc giai doan dai cuong. bao gorn

4 chuong, cung cAp c6c ki6n thr?c co bin v0: sg ra rldi cta Ding; qu6 trinh l6nh cl4o

ciich mang cia Eing trong c6c giai doan; thdnh c6ng, han ch6, brii hqc kinh nghiQm

vA su l6nh d4o cria Ding, nhim girip ngudi hoc n6ng cao nhdn thric, nidm tin d6i vdi

Ding vd khi nlng vAn dung ki6n thuc dd hoc viro thuc ti6n c6ng t6c, g6p phin xAy

dung vd bno vQ T6 qu6c ViQt Nam XHCN.
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5
Tu turing H6
Chi Minh

Ho Chi Minh's
Ideology

Tu tudng H6 Chi Minh ld hgc phAn thuQc giai do4n dai cuong, bao gdm cric chuong,

cung cdp cric ki6n thric c6r l6i vti: Qu6 trinh hinh thdnh, phAt tri5n tu tu&ng H6 Chi

Minh; DQc l4p ddn tQc vd ch[ nghia xE hQi; Ding C6ng sAn vd Nhd nudc ViQt Nam;

Dai dodn k€t ddn tQc vd dodn k6t qudc t6; Vdn h6a, girio duc, con ngudi va sU van

dung cta DAng C6ng s6n trong ciich m4ng ViQt Nam. Qua hec phAn ndy sinh vi6n

dugc ndng cao bin linh chinh tri, y€u nudc, trung thhnh vdi muc ti6u, ly tu&ng cta
c6ch mang ViQt Nam; ndng cao duoc triich nhi6m cria bdn th6n trong vi0c hgc t{p,

^ -: , . I
ren luyen dd gop phdn xdy dung vir bio vd T6 Quoc.

6 Torin cho tin hgc

I
Mathematics for
Computing I

To6n cho hgc m6y 1 ld hqc phAn thuQc ttr6i titin thtc dai cuong. Hoc phAn s€

cung c6p cho ngudi hoc nhirng kiiin thric ndn tring cta tlai s6 tuy6n tinh duo. c srl

dung nhi€u trong ciic linh v.uc li6n quan <t6n khoa hoc m6y tinh. NOi dung bao g6m:

ma trdn vd c6c phdp torin tr€n ma trdn; h6 phuong trinh tuy6n tinh; kh6ng gian vector:

s6 chidu, ccy sd vir co sd tngc giao; c6c phdp to6n phdn rd ma trdn vd ring dqng.

7 Thuc hdnh Torin

cho tin hoc I

Mathematics for
Computing I Lab

qc phin Thqc hdnh to6n cho hoc rniiy I nhirn cung cdp cho sinh vi6n ki6n thric vi
k! ndng cin thi€t dd ap dung c6c c6ng cu vd phuong ph6p dai s6 trong linh vr,rc hoc

mdy th6ng qua ng6n ngii lfp trinh Matlab. DAy ld mQt hgc phdn k6t hqp gifra lf
thuy6t vd thgc hanh, girip sinh vi6n hi6u 16 ciic kh6i niQm d4i s5 da dugc hgc trong

hqc phan To6n cho hoc miiy 1 vd c6ch sri dung chring d6 gi6i quytit cac v6n dd cul

th6 trong hoc m6y. 
I

t,
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tt To6n cho tin hoc

2

Mathematics for
Computing 2

Hgc phdn To6n cho Tin hgc 2 trang bi cho sinh vi6n c6c ki6n thric giai tich {rng dung

phuc vu cho vi€c m6 hinh h6a vd gi6i quy6t cric bai to6n trong tin hqc. NQi dung hoc

phAn tip trung vao vai tro cfia hdm s6 trong rn6 hinh h6a, dao hdm vir gradient cria

hdm nhi,5u bi6n, x6p xi tuy6n tinh vh c6c phuong phdp tdi uu kh6ng rdng buQc dga

tr6n gradient. Th6ng qua hgc phAn. sinh vi6n hinh thdnh tu duy toiin hoc gin voi

thu6t todn, ldm ndn tAng cho c6c hoc phin chuy6n ngirnh nhu Hgc mriy, Tri tu€ nhdn

tao vi Khoa hQc dt liQu.

9 Thuc hdnh To6n

cho tin hoc 2

Mathematics for
Computing 2 Lab

Hgc phin Thuc hdnh Toiin cho Tin hoc 2 girip sinh vi6n cing c6 vd vdn dung ciic

ki6n thric toiin hgc di hoc trong hqc phAn Toiln cho Tin hgc 2 thdng qua c6c bai t{p

vd ho4t dQng thuc hiinh tr6n m6y tinh. NOi dung hoc phdn tAp trung vdo m6 hinh h6

hdm s5, dao hdm, gradient, xdp xi tuyen tinh vd ciic phuong ph6p t6i uu kh6ng rdng

0c, dac bi€t lir Gradient Descent. Sinh vi6n duoc hu6ng d5n su dung c6c c6ng cq

lip trinh (nhu Python vd ciic thu vi€n toiin hoc li€n quan) dii minh hoa, m6 ph6ng vd

ini quyilt cdc biri toiin trong tin hoc, qua d6 hinh thdnh tu duy ktlt n6i giira toiin hoc,

u6t toiin vir img dung trong c6c linh v.uc nhu hgc m6y, tri tuQ nhdn tao vir khoa hoc

t liQu.

l0 Xiic suAt vri

thdng k6

Probability and

Statistics

X6c su6t vd th6ng k€ trang bi cho sinh vi6n c6c ki6n thrlc vd x6c su6t v?r th6ng kO de

ti6p c{n ttr6i t<l6n thric co sd ngdnh vir chuy6n ngdnh. Hqc phan gifp sinh vi6n bu6c

dAu c6 ki6n thric ndn tdng d6 c6 thti ti6n hdnh ph6n tich vd xri li dir liQu nhirn dua
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nhtng du brio vd quytit dinh trong linh vuc tri tu6 nhdn t4o fng dung trong khdi
nsdnh kinh doanh.

ll Thuc hdnh X6c
su6t va thdng kC

Probability and

Statistics Lab

Thuc hanh xdc sudt va th6ng k€ girip sinh vi€n cing cd. vdn dung vd co th6 md r6ng

6c ki6n thric l), thuy6t dd duoc hoc o m6n Xric suAt vd th6ng k€ nhim p

ndng phdn tich vd xri ly d[ lieu, tri cl6 dua ra nhfrng dg brio vd quytlt dinh trong linh

hrit tritin k

t2 Ph6p ludt d4i

cuong

Introduction to

Law

Hgc phAn b6t bu6c thu6c kh6i ki0n thric gi6o duc d4i cuong. Hgc phAn cung cAp ch

ngudi hoc nhirng ki5n thric co bin vti nhd nudc vd ph6p ludt. bao gom: - Lli luin
bin vE nhd nudc vd Nhri nudc ph6p quy6n xd hQi chrl nghia ViQt Nam. - Ly luAn c

an vC phAp lu{t, co ctrti dieu chinh ph6p lu{t li6n quan d6n quy phAm ph6p lurft,

quan hC ph6p lu{t, vi pham phrip lu{t, tr6ch nhi€m phrip lj. - N6i dung mot s6 linh
vuc phdp luat: Luat Hdnh chinh, Luat Hinh su, Luat Ddn su, Ludt Lao dQng, Phdp

luflt Tti tqng (hinh sg, d6n su, hdnh chinh), phrip ludt quy€n con ngudi vir phong

ch6ng tham nhing. Khi hoc xong hgc phAn, ngudi hoc c6 thri hi6u duoc hdnh vi thuc

hi6n phdp luat, vi pham phrip lu{t vd n6i dung co ban mdt s6 linh vuc phrip lu{t de

d6 c6 th6 vQn dung phrip luft vd thgc hiOn ho4t dQng ngh€ nghiCp vdi tinh
triich nhi6m vd;i thric tu6n tht ph6p luft, tir d6 g6p phAn kitin tAo, bio vQ c6ng lf ;

fln dqng quy dlnh ph6p luit dd b6o vQ minh vd cho ngudi kh6c tr€n co s0 thuqng

ph6p luiit.

vuc tri tu6 nhdn tao dinh hu6ng rirng dung trong kinh doanh.
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Di€n todn c5n

bdn

Introduction to
Computing

M6n Di6n toiin cdn bin (Introduction to Computing) cung cdp cho sinh vien

c6i nhin t6ng quan, c6 hQ th6ng vC ban ch6t cria cli6n toiin v?r c6ng ngh€ thdng tin.

Hqc phAn dugc thi6t tti Oann cho sinh vi€n ndm dAu ngdnh C6ng nghQ th6ng tin,

^ : _"
d6ng vai trd ld m6n n6n ting. girip nguoi hgc hi€u rd c6ch mdy tinh. phan m€m. dt

li6u vd rnang m6y tinh ho4t dQng trong c6c hQ th6ng di6n to6n hiQn dgi. NQi dung

hgc phAn tap trung vdo cdc kh6i niQm c6t l6i nhu: cdu truc h€ th6ng m6y tinh, phAn

cring vd phAn mAm, hO di€u hanh, dt liQu vd biiiu di6n dt li€u, thuet toAn vd tu duy

di0n to6n, mang miiy tinh vd Intemet, cfrng nhu vai trd cta c6ng nghQ thdng tin tron

ddi s5ng, kinh doanh vd xd hQi. Hqc phain kh6ng d[t trong tam vdo vi6c llp trinh

chuydn sAu, mi nh6n m4nh khi ndng ph6n tich, giAi thich vd tu duy logic vd cdc v6n

rlil li6n quan dtin diQn torin. Thdng qua cric bdi gi6ng, th6o ludn vd bdi t4p tinh hu6ng,

sinh vi6n dugc rdn luy€n tu duy diQn to6n (computational thinking), khi nAng ti5p
I : ,i

c{n vd giii quydt vdn dC mot c6ch c6 hQ thdng, d6ng thdi hinh thdnh th6i d0 hqc tap

nghiCm tric, y thric tu hoc vd tudn tht ciic chuAn muc dao drirc trong linh vuc cdng

ghQ thdng tin.

t4
Ti0ng Arh I -
Nghe-N6i 1

Listening -
Speaking 1

D6y ld hqc phAn bat buQc thu6c nh6m hgc phAn co s0 ngdnh, duqc thi6t k6

nhim luyQn tAp cho sinh vi€n k! ning nghe, n6i d Bic 3 theo Khung ning luc

ngoai ngt 6 bflc dtng cho ViQt Nam (KNLNN\/$. NOi dung hoc phAn bao

l3
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g6m 5 unit bdt buQc vd 5 unit md r6ng tU chen, dugc lqa chon tir gi6o trinh

chinh vd cric tdi li€u tham khio. Th6ng qua c6c bdi nghe ngin vdi n6i dung vd

thti lo4i da dang, sinh vi€n ldm quen vdi nhidu tinh hu6ng nghe khric nhau,

ddng thdi tich lfly v6n tir vqng titing Anh can tni6t cho giao ti6p vd m6i truong

hqc thuQt. BOn canh d6, sinh vi6n duoc huong din vri tao co h6i sri dpng ti6ng

Anh dti gidi thieu b6n thdn, trinh bdy quan di6m cd nh6n vC c6c chti cld quen

thu6c, vir vdn dung cdc mAu c6u dfi hgc vho c6c tinh hu6ng hQi tho4i ngAn,

th6ng dsng.

l5 Ti6ng Anh 2 -
Nghe-N6i 2

Listening-

Speaking 2

D6y ld hgc ph6n bit bu6c thu6c nh6m hoc phAn co sd ngirnh, duqc thi6t k6

nhim luyQn tdp cho sinh vi6n k! ndng nghe, n6i d BQc 4 theo Khung ndng luc

ngoai ngt 6 b{c dtng cho ViQt Nam (KNLNNVN). Hqc phAn cung c6p cho sinh

vi6n cdc ki ning nghe hiiSu nhtng th6ng tin don giAn, dugc di6n d4t 16 rang bing

gigng chuAn v€ cdc chri dd nhu xd h6i hgc, tdm l1i, khoa hgc dinh du0ng, kinh t6

vd marketing ctng v6i c6c thu6t ngir ti6ng Anh thuong mai trong m6i don v! bdi

hgc. D6ng thdi, hgc phin cflng cung c6p cho sinh vi6n ngt liQu cin thi6t nhu c6c

cht diiim ngir ph6p, phdt dm ve gi6i thiQu m5u cAu mang tinh chric ndng d6 c6 th,6

giao ti6p tuong d6i tu tin th6ng qua tta d4ng c6c ho4t ctQng nhu thio lu{n nh6m,
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d6i tho4i, thuyiit trinh.

t6

t7 Phucrng phrlp lQp

trinh
Programming

Methodology

Hgc phAn Phuong phdp l{p trinh (Prograrnning Methodology) cung c6p cho sin

vi6n c6c ki6n thric vi k! ndng n6n ting vd tu duy lqp trinh vd c6ch titip can co hQ

thdng trong vi6c giii quy6t bdi to6n bdng chuong trinh mdy tinh. NQi dung hoc ph

t{p trung viro vi6c hinh thdnh tu duy thuflt to6n, ciich phdn tich bdi torin, thiet kC ldi

giii vi chuytin h6a ldi gi6i thdnh chuong trinh th6ng qua m6t ng6n ngfr lfp trinh b{c

cao. Sinh vi6n dugc gi6i thiQu c6c khdi niQm c6t l6i cria lpp trinh nhu kii5u dti liQu,

bi6n, bi€u thric, c6u trric di€u khitin, hdm, vd c6u truc dir liQu co ban, dting thdi dugc

rdn luy6n crich viilt chuong trinh rd rdng, co cdu tnic. d6 dqc vd O6 nem tra. Hoc

hAn clac biQt nh6n manh phuong phap titlp cin bai torin. c6ch chia nh6 v6n AC, tiem

tra tinh dring tlin cria chucrng trinh vd xt ly l6i trong qu6 trinh l{p trinh.

Th6ng qua c6c bdi t{p thUc hdnh vd bdi t4p tinh hu6ng, sinh vi€n tung budc

thdnh khi nang tu xiy dpng chuong trinh giii quy6t ciic bdi toan thuc tiEn

mric dO nhdp mdn. Hqc phAn Phuong ph6p lap trinh cl6ng vai trd le hgc phAn ndn

tdng quan trqrng, ldrn co sd cho c6c hoc phAn tiilp theo nhu C6u truc dii liQu vd giii
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l8 Programming

Methodology Lab

uat, Lap trinh hudng a6i tuqng, Co sd dii li€u, K! thu{t phAn mitm vir cric hoc phdn

chuydn sdu kh6c trong chuong trinh diro tao ngdnh C6ng nghQ th6ng tin.

Sau khi hoirn thdnh hgc phin. sinh vi€n c6 khi nang ti6p c6n ciic ng6n ngtr lAp

trinh vd c6ng nghQ m6i rn6t crich chir dQng, dga tr€n n6n tAng tu duy lAp trinh v

phuong ph6p gi6i quytlt v6n aA da duo. c trang bi.

Thuc hanh

Phuong phrip l{p
trinh
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ghdp c4p (flow and rnatching theory), vAn dC NP-dAy dri, vd cric phuong ph6p t6i uu

h6a nhu quy hoach nguy6n, tt5i uu l6i, quy ho4ch dQng, phuong ph6p tham lam, c6c

uat to6n ng6u nhi6n, thu6t torin x6p xi.

22
ThUc hdnh Dd
thi vd t6i uu t6
hqp

Graph And
Combinatorial

Optimization Lab

Hoc phdn cung c6p n6n ting ki6n thric ly thuytit aO tni va t6i uu t6 hqp. Trong phAn

lj thuytit dd thi, sinh vi6n se hgc vd cric khdi ni€m co bdn vd d6 thi, cdc loai dd thi,

inh li6n th6ng cta dd th!, cric thudt toiln duyQt d6 thi, vd c6c bdi torin tr6n dd thl.

Trong phdn tdi uu to hop, sinh viOn se duoc gidi thiQu ciic ki€n thr?c v0 lu6ng vd

ghdp cqp (flow and matching theory). vdn aC rue-aiy drl, vir c6c phuong phdp tdi uu

h6a nhu quy hoach nguy6n, ttii uu l6i, quy hoach cl6ng, phuong ph6p tham lam, c6c

thudt to6n ngiu nhi€n, thudt to6n xAp xi

23 Cdu truc dt li6u
vd gi6i thudt

Data Structures

and Algorithms

Hgc phAn cung c6p n€n tAng ve cdu truc dt ligu vri giAi thuflt: danh s6ch (<I!c, li€n

k6t), ngan x6p, hdng dqi; phdn tich dQ phric t4p bing ky hiQu Big O; cric thuat to

sip x6p kinh <li€n; bing bdm vi xri l;i dung <tQ; cdy nhi phdn tim ki6m vd ciy
bang AVL; heap vir hdng dqi uu ti6n; aO tn! (Uieu di6n, duyQt BFS/DFS, ring dgng);

cdy khung nh6 nh6t (Kruskal); vd <luong cli ngan nh6t 6ellman-Ford, Dijkstra). Hgc

hdn chf trgng tinh ctring tldn, ph6n tich-so s6nh dQ phric tqp, ctng thuc hdnh

d{t va thyc nghiQrn.

24 Thuc hdnh CAu

trfc dir li€u vi Hgc phAn trang bi cho sinh vi€n c6c c6u trric dt liQu ph6 bi6n vd c6c thuat to6n di6n
Data Structures

and Algorithms
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hinh tr6n tirng loai cAu trric dir li6u duoc dirng c6ng ngh6 th6ng tin n6i, tri tu€ nh6n

ao, khoa hqc dt liQu vi c6c ng?rnh li6n quan. C6c c6u truc dt liQu phd bi6n gdm c6:

g, danh srich, cdy, d6 th!. Cdc thuat to6n vd chi6n lugc thi6t kC thuat to6n 96

c6 s5p x6p, tirn ki6rn, chia dO tri, quy hoach d6ng, tham lam, heuristics, vd duyQt d

thi.

giii thuQt Lab

Hgc phAn cung c6p cho sinh vi6n ki6n thric n€n t6ng v€ c6u trric vd crich t6

chric cria hQ th6ng m6y tinh s5, tt c6ch bitiu diSn dt liQu d dpng bit, mach logic, c6u

tnic CPU, tAp lQnh, bQ nhd cho di5n hQ th6ng vdo/ra (I/O) 0 mfc kh6i niQm.

Trong tdm li girip sinh vi€n hidu "b€n trong" mot mdy tinh hoat dQng nhu th6

- Th6ng tin dugc bi0u di€n vir xri ly ra sao;

- MOt lQnh trong chuong trinh dugc CPU n4p, giii md vd thuc thi nhu th6 ndo;

- TO chric b$ nh6 vd I/O 6nh huong gi d{in hiQu ndng chuong trinh.

Hgc phAn dugc thi6t k6 theo huong bottom-up (ttr bit--- logic -' CPU --- b

nh6/I-O), t6t trqp vdi mQt s6 vi du assembly tlon giAn vd md ph6ng tr6n trinh gi

l4p, d rnric phir hqp sinh vi6n hoc kj 3: nhi6u vi dg tryc quan, han chi5 to6n hgc/phAn

cung quri s6u. nhung vdn t4o n€n vtng cho ciic m6n sau nhu Ki€n truc m6y tinh. HQ

di0u hinh, M4ng m6y tinh.

nao

25 T6 chuc miv
tinh

Computer

Organization
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26 Mang mriy tinh
Computer

Networks

Hqc phin niry cung c6p ki6n thtc nAn ting vd todn ai6n vC ki6n trtc, giao thr?c vir

cic c6ng nghQ clit I6i cria mang m6y tinh, dAc bi6t ld Internet. Sinh vi€n se hi6u r5

c6ch thric ho4t dQng cta mang m6y tinh tir g6c dQ vAt ly cho d6n ting rlmg dpng,

cfrng nhu c6c vAn ae ty tnuat vd thi6t kd li€n quan.

27 H6 ditiu hdnh
Operating

Systems

t.,
lHqc ph6n cung cdp ciic ki6n thric co bin vd chuy6n s6u vO hQ di6u hdnh, bao g6m:

t6ng quan vd c6u truc h€ di6u hdnh, quin ly titln trinh vd ti6u trinh, l4p lich CPU,

ddng bQ h6a vir t6c ngh€n, quan lj bQ nhd chinh vd bQ nhd 6o. Dac biQt, hqc phdn sE

di sdu viro c6ng nghQ Ao h6a, mQt cht dd quan trqng trong iliOn to6n hi€n d4i, bao

gdm c6c ky thuat 6o h6a CPU, bQ nh6, I/O vd vai trd cria c6c trinh gi6m s6t m6y 6o

(VMM/Hypervisor).

28 C6ng nghQ phAn

mem

Software

Engineering

6n C6ng nghQ phdn miiim (Software Engineering) trang bl cho sinh vi€n ndn tin
v0 nguy6n l1i, quy trinh vi thuc hdnh phrit tri6n phAn m6m hiQn dqi. Hgc phAn tQp

trung vdo vi6c nhin nh{n phAn mAm kh6ng chi ld l{p trinh, mir ld mQt quy trinh k}
uat quin ly - con ngudi bao gdm: thu th{p vd phAn tich y6u cAu, m6 hinh h6a hQ

thi5ng, thii5t kti kit5n truc, hiQn thgc, ki6m thrl, rtim bio ch6t luqng, quin ly c6u hi
vd dg 6n phdn mdm.

Qi dung hgc phAn k6t ho,p gitra ki6n thric kinh di6n (vdng ddi phdt tri€n phAn m6m,

cdc m6 hinh quy trinh nhu th6c nudc, lAp - tdng trudng, m6 hinh V...) vd c6c xu

hudng hiQn dai nhu ph6t tri6n linh hoat (Agile. Scrum;. tich hqp - trien khai ti6n ruc
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(CVCD), quan li ma ngutin bing Git, ldrn vi6c nh6m vdi issue tracker vd m6i trudng
.;. ^phat tnen cong tac.

Th6ng qua crlc bdi t4p l6n vd dU 6n nh6m nh6, sinh vi6n dugc trdi nghiEm vai tro

cta k! su phin mdm trong m6t du 6n thqc t6 thu nh6: tri vi6c tim vi0c v6i "kh6ch
i ,'

hring", ghi nhdn yeu cAu, vi6t tdi liQu d4c ti, vE UML, thiet kC ki6n truc, hiQn thgc

mQt phdn chric ndng, vi6t test case, d6n trinh bdy, bdo v6 vd phin biQn sin ph6m.

K6t thric hgc phAn, sinh vi€n c6 dugc nhAn thr?c dAy dri v0 vong cldi vd nghd nghiQp

k! su phAn mAm, ctng vdi k! ning ph6n tich - thi6t k6 - kiCm thri - ldm vi6c nh6m

d mfc co bAn d6n trung binh, ldm ndn tdng cho c6c hoc phin chuy€n siu nhu Phdt

tri6n ring dqng doanh nghiQp, Ki6m thri phin rndm, Quin ly du 6n, DevOps,...

29 Ccv sd dfr li6u Database

Co sd dt li6u ld hgc phAn bit buOc thu6c kh6i ki6n thric co sd ngdnh. IIoc phin cung

cd,p cho sinh vi6n c6c ki6n thuc co bAn v€ co sd dir liQu, tdp trung viro n6i dung xAy

dpg vd truy v6n dr liQu. Sinh vien duoc cung cdp cric ki6n thric vd m6 hinh thuc

th€ ki5t hqp, m6 hinh dt li€u quan hQ, chuytin d6i tr:r mO hinh thuc thii k6t hqp sang

md hinh d[ li€u quan hQ, phU thu6c hirm vd c6c d4ng chu6n cta quan h€. Sinh vi€n

duoc thpc hdnh vdi hQ qudn tri co so df lieu SQL Server dd lirm quen voi ngon ngt

dt liQu, thuc hiOn viQc dinh nghia, thao t6c vd truy v6n dt liQu.

30 Nguy6n l;i ngOn

ngtr l{p trinh

Principles of
Programming

Language

Hqc phin cung c6p kiiin thric ndn tdng vd ciic cd'u truc vi nguy6n lj c6t loi hinh

thdnh m6t ng6n ngft llp trinh, bao g6m: m6 td vdn pham vd ngt nghia; phAn tich tt
vung vd cri ph6p; dinh danh, tim vuc vd rdng buQc; kitiu dt liQu vd ki6m tra kiliu;
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bi6u thric vd l€nh g6n; c6u tnic di0u khi6n; chucrng trinh con vd co ch6 truyAn tham

s6; hiQn thuc chuong trinh con; l6p trinh hdm; l6p trinh ludn li. K6t thic hoc phAn,

sinh vi6n c6 n6ng lgc phdn tich d4c trung thi6t k6 ng6n ngt vd lua chon ng6n

ngir/miu hinh lflp trinh pht hqp v6i bdi to6n.

3l Phucrng ph6p

tinh
Numerical
Analysis

lHqc phan cung c6p .a" ti6, tt,i. n6n ting vA k! ndng fng dpng c6c phuong ph6p
A -;. .,. i. , .,.

s6 de giai quyet cdc brii to6n ky thuat vd khoa hoc phric t4p md kh6ng th€ gi6i quy0t

bing nghiQm gi6i tich. NQi dung hoc phAn bao g6m sd hpc m6y tinh (IEEE

Arithmetic), tim nghi0m phuong trinh phi tuy6n, gi6i h€ phuong trinh tuy6n tinh vd
t,
'phi tuy6n, nOi suy, tich phdn s6, vd phuong trinh vi phdn thuong (ODEs),,.. Sinh

vi6n duo. c trang bi khi nnng lfp trinh <lti thUc hi€n cdc tinh torfur s6, phAn tich sai s6,

vd <trffi giA tinh hoi tu cta thuat toAn.

32
Thr,rc hanh

Phuong phrip

tinh

Numerical
Analysis Lab

Hgc phAn cung cAp ki6n thric ndn tdng vd k! nang ring dung cdc phuong ph6p si5

gi6i quytit c6c b?ri to6n k! thudt, khoa hoc phr?c t4p md kh6ng th€ gini bing nghiQm

6i tich. N6i dung trgng tdm bao g6m thr,rc hdnh lfp trinh cdc thuat toiin vd sti hoc

m6y tinh, tim nghiQm phuong trinh, gi6i hQ phuong trinh, n6i suy, tich phdn s6 v

huong trinh vi phin thu&ng. Thdng qua tl6, sinh vi6n duoc trang bi khi n[ng

mA ngudn, phAn tich sai s6 vd d6nh giri tinh hQi tu cria thuAt to6n tr0n c6c c6

cq c6ng nghQ th6ng tin.
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JJ Tdi chinh doanh

nghiQp

Tai chinh doanh nghidp Li hgc phAn co so ng?rnh nhim cung cip cho nguoi hgc

nhirng ki€n thric co bin phuc vu cho quii trinh ra quyOt dinh vd tdi chinh doanh

nghi6p. Kh6a hoc nhdn manh vdo viQc hitiu 16 c6c muc ti6u quin tri tiri chinh vd c6c

quydt dinh chi ch6t li6n quan den cldu tu. tai tro vd quin tri thi sdn; kl6m phri gi6 tri

theo thdi gian cua ti6n t€, bao g6m ci vi€c hoc cAch tinh to6n l6i sudt vd ring dgng
.. .. ..: .

trons dinh s,iii tnii phi€u vd c6 phieu. l{p k€ hoach trd no. vd d6nh giri hiQu qud tAi

chinh cta dg 6n dAu tu. Hoc phAn cfrng t6p trung vdo lgi nhuin vir rti ro, cung cAp

cho ngudi hoc c6i nhin todn di€n vA qu6n ly nii ro vd diu tu hiQu qu6. Cu5i ctng,

Hqc phin d€ cip dt5n chi phi v6n vd c6c ly thuy6t co ciu v6n, girip ngudi hqc hi6u

16 ciich xiic dinh chi phi v6n vir ra quy6t dinh tei tro trong doanh nghi6p.

34 Nguy6n ly k6

toiin

Hgc phin Nguy6n lj kti to6n thuQc kh6i ki6n thric co sd ngdnh trong chucmg trinh

ddo tao. Hoc phan cung cdp ciic ki6n thric co bdn ve ke todn nhu: klr6i niQm. ddi

tugng cta k6 toiin, c6c phuong phdp k6 toen, s6 kti toan, hinh thric k6 to6n vd t6 chric

c6ng t6c kt! toan AC thr,rc hdnh duoc quy trinh k6 todn trong doanh nghiQp theo tiling

cric quy dinh phrip luat hiQn hdnh. Hon ntra, hoc phAn cung c6p c6c ki6n thric k6 to6n

O6 dien giai duoc cdc v6n d€ chuyOn m6n trong linh vgc kinh t6 (tai chinh, ng6n

hdng, kti to6n, quin tri kinh doanh, kinh tii qu6c tt!...).
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35

36

Marketing sd

L{p trinh fng
dung

keting s6 (digital marketing) ld xu huong t6t ytiu cria marketing hiQn dai. Hqc
phAn ld phAn ti6p n6i cria nguy6n lf rnarketing 6p dpng trong ngdnh marketing vd clti

cdp truc ti6p crlc phuong ph6p, c6ng cu, huong ti6p c{n crla marketing s6. qua

irip ngudi hoc c6 duoc huong titip c6n vd ciich xt ly v6n d€ pht ho. p vdi tinh hinh

phrit triiin mdi cria khoa hoc c6ng nghQ trong c6ng t6c cung c6p dch vU t6i kh6ch

hdng ci B2B vd B2C.
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KOt thric hgc phdn, sinh vi6n c6 khi ning x6y dung duoc m6t ung dung hoirn

chinh d mic co b6n, d6p ring c6c y€u c6u chtc ndng chinh, c6 kh6 ndng md r6ng,

ddng thdi ph6t trii5n ndng luc ldm viQc nh6m, tu duy drinh gi6 vd cAi ti6n sAn phAm,

vd tuan tht c6c chuAn muc dao dric ngh€ nghiCp trong ph6t tri6n phAn mdm.

37 HQ qu6n tri co sd

dt li€u

Hgc phAn huong d6n vi€c cung c6p cho sinh viOn cric ki6n thric co bin vd hQ quAn

tri co sd dir liQu, c6c ky ning vd quAn trl v{n hdnh, qu6n tri thdnh phAn, quAn tri

ngudi ding, fng dung c6c k! thuflt hoc mriy tr€n h0 co sd dir liQu. C6c ki6n thric vd
:.,k! ndng ndy sd l2r n6n tdng cl€ sinh vi6n thuc hi6n c6c nghidn criu vd lirm viOc trong

linh vuc khoa hoc dir liQu.

Hqc phAn tga chgn mQt hQ quin tri co sd dt li€u sri dung ph6 bi6n trong ciic doanh

nghiQp lon ldm hQ quan tri co sd dir liQu sri dqng xuy6n su6t trong nQi dung gidng

day.

38 Nhfp m6n Tri
tu6 nh6n tao

Introduction To

Artificial
Intelligence

Hoc phdn cung c6p cho sinh vi€n ciic khdi niQm vir cdc k! thu{t co bin cria tri tud
.^ ..1

nhdn tao, giup sinh vi€n hi6u duoc cdc kh6i niOm vd rlmg dung duoc m6t s6 k! thuft

tri tuc nhan t4o co bAn vdLo thuc t6. Cec nQi dung chinh bao gdm: Gi6i thicu kh6i
;, /, .: ..:

nidrn, giii quydt vin de, biou di€n tri thric, lqp lu{n vd l6p k€ hoach, tri thtc vd l{p

ludn kh6ng ch6c ch6n, hgc m6y, hoc sdu vd ring dung.
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Thuc hdnh Nhdp
mdn Tri tud

nh6n tao

Introduction To
Artificial
Intelligence Lab

Hoc phdn cung c6p cho sinh viOn ciic kh6i niQm vd c6c k! thuAt co bin cta tri tu€

nhdn tao, girip sinh vi0n hi6u duoc c6c kh6i niQm vd img dung duoc m6t sO ty thu6t

tri tuQ nhAn tao co bdn vdo thuc t6. CAc nQi dung chinh bao gdm: Gi6i thieu kh6i

niQm, gi6i quytit v6n ae, Uieu di6n tri thr?c, l{p lu{n vd l{p kri hoach, tri thric vi lflp
lu{n kh6ng ch6c chin, hgc m6y, hgc sdu vd img dgng.

40 N6n ting Hoc

mey

Foundations Of
Machine Learning

Hgc phAn cung cAp cdc ki6n thfc co bin vir chuy€n sAu v0 hoc m6y. Cric chri dA bao

g6m: hgc c6 girim sdt (c6c thuat to6n hoc chua cin nhi,iu d€n t6i uu, hqc c6 th

sii/phi tham s6, mang no ron nh6n t4o, mdy vecto h6 tro); hgc kh6ng gi6m s6t (phdn
-, i ,.: ,-,.^.cum. gidm so chi€u dii li€u) vd hoc tdng cuong. Kh6a hoc ctng se thao luan vA gidi

thi€u d6 sinh vi6n tu nghi€n criu th6m vC cdc ring dqng gAn dAy cta hgc m6y, ch&ng

h4n nhu di€u khi6n robot, khai thric dir liQu, di6u hu6ng tW dQng, tin sinh hoc, nh6n

d4ng giong n6i cfrng nhu xri ly dt li6u vin bdn.

41 Thuc hdnh NCn

tdng Hoc m6y

Foundations Of
Machine Learning
Lab

Hoc phAn cung c6p c6c ki6n thric co bdn vd chuy€n sdu vd hoc mdy. Chc chri dd bao

g6m: hgc c6 gi6m s6t (cric thuit to6n hoc chua cAn nhiOu d6n tdi uu, hoc c6 tham

st5/phi tham s5, m4ng no ron nhdn tao, m6y vecto h6 trg); hgc khdng gi6m s6t (ph

curn, gi6m s6 chiAu d[ liQu) vd hgc tdng cuong. Kh6a hoc cfrng sE th6o lu{n vd gidi

thiQu d€ sinh vi6n tg nghiCn criu th6m vd c6c r?ng dung gin tl6y cta hoc m6y, ching

4n nhu tli6u khiiSn robot, khai th6c dtr liQu, <li€u huong tg dgng, tin sinh hgc, nhfln

d4ng gigng n6i cfrng nhu xri lli dfr liQu vdn bin.

AI du do6n Predictive AI Hoc phAn nhdm phrit tri€n hi6u bi6t todn di6n v0 phdn tich rn6 t6, phAn tich du do6n

39
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vA ph6n tich de xu6t, vd nhdn manh tAm quan trong cta chring trong quin ly kinh

doanh. Hoc phdn sd trang bi cho hgc vi€n ki6n thric vd k! ndng dO ph6n tich vd hi6u

cdc quy ludt dn sau dir liQu, tir d6 ldm cdn cr? d6 dua ra quy€t dinh th6ng minh. Hoc

vi6n s€ c6 co h6i thuc hdnh vdi c6c k! thuflt vd c6ng cu ph6n tich <Ia dqng d6 giAi

quy6t cac v6n dA thpc tti. Hgc phAn con t{p trung viro vi6c phrlt tritin tu duy phin
;'

biQn vd k! ning gidi quyet vdn d6 trong ngt c6rnh cira phdn tich du do6n. Hcrn nira,

hoc vi6n se duoc khuy6n khich ldm vi€c nh6m vd hqp t6c thdng qua ciic ho4t d6ng

nh6m vd nghi€n criu c6c bii todn thuc t6. Cu6i ctng, hoc phAn s€ chuAn bi cho hgc

vi6n ki6n thr?c vd k! ndng thgc tii dti rip dung phdn tich du elo6n vdo c6c linh vuc

kinh doanh da dang.

43 Ldp trinh n6ng

cao

Advanced

Programming

Hqc phin Lap trinh n6ng cao trang bi cho sinh vi6n ciic ky thuat Lip trinh hien dai d

mric ndng cao (tu duy thiet kC, t6 cht?c md ngu6n, ki6m tht, t6i uu hiQu n5ng, xu ly

d6ng thdi) d€ ph6t tri€n phan m€m ben vtng vd dC b6o tri. NQi dung nhdn manh

nguy€n ly thiCt kC hu6ng d6i tugng (SOLID), generic, xri ly ngo4i lQ, l{p trinh hdm

d mr?c thuc dung, unit testing, debug/profiling, da lu6ng,66t ddng b0, vir ciic m6u

thi6t k6 (design pattems) thuong dtng. Hqc phAn dinh hudng gin kiit ch4t che v6i

m6n Thyc hanh l6p trinh ndng cao, noi sinh vi6n tritin khai dg 6n thyc hdnh tlti ctng

c5 vd minh chimg ndng luc.
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44 Thsc hdnh LQp

trinh ndng cao

Advanced

Programming Lab

lnoc ph6n Thgc hdnh l4p trinh ndng cao tap trung rdn luy6n k! ndng hi0n thuc vir

ki6m chring cric k! thu4t lap trinh hiQn dai 6 mric nAng cao th6ng qua chu6i bdi lab

vd mini-project. Sinh vi€n thUc hdnh refactor theo nguy6n tic Clean Code, 6p dung

SOLID vd design pattems, thi6t lap unit test vd quy trinh build/run, xr? lf ngoai 16 -

logging, ldm viQc vdi b6t ddng b6/da ludng d mtc co bin, ddng thdi sri dUnS Git d6l

quin ly phi€n bin vii code review. 
I

45
Phan tich ve
,.;. . i .,.u et Ke glal

thuat

Algorithm
Analysis and

Design

I

lHqc phan cung cAp ki€n thr?c ndn tdng vd ndng cao vd phrin tich, thi6t ktl vd d6nh gi6

gidi thuft. Sinh vi6n dugc trang bi c6c phuong ph6p ddnh gi6 dQ phric t4p, k! thuft

thirit kti giai thudt hi€n dai vd khd ndng so s6nh cdc gi6i ph6p thu4t to6n trong b6i

cinh khoa hoc dt liQu, an tohn vd b6o v6 quydn ri€ng tu.

46
Thgc hdnh PhAn

tich vd thi6t kC

gidi thuQt

Algorithm
Analysis and

Design Lab

Hqc phAn cung c5p ki(5n thric ndn tdng vd ndng cao vd phdn tich, thi6t k6 vd ddnh gi6

gidi thudt. Sinh vi€n dugc trang bi c6c phuong phrip drinh gi6 dQ phuc t4p, k! thuflt

thi6t k6 giii thuft hiQn ttai vd khi n[ng so s6nh cdc gihiphrip thuft to6n trong b6i

cinh khoa hoc dt liQu, an toirn vd b6o vQ quy€n ri€ng tu.

47 An ninh rnang CyberSecurity
Hqc phAn An ninh mang (CyberSecurity) trang bi n6n ting vd c6c k! n6ng hiQn dai

Ae thi6t kt!, triiin khai, d6nh gi6 vd van hdnh cric biQn ph6p bio vQ th6ng tin trong ti5

chric. NQi dung bao qu6t cric nguy6n ly c6t l6i (CIA triad, AAA, risk management),
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I

lmdt ma ung dung, an ninh mang v?r ring dung, qu6n tr! danh tinh vd truy cAp
I

lltafr4/Zero Trust). b6o m4t h4 tAng vir ddm mdy. bdo mdt d[ IiQu vd quyen rieng tu.

an ninh ring dung vd DevSecOps. Hoc phdn nh6n m4nh c6c thrich thric mdi trong

thoi dai AIlGenAI: tdn cong viro m6 hinh (model inversion, membership inference),

data poisoning. prompt injection vdjailbreak. bio m4t RAC pipeline. bAo ve chuoi

cung ring AI (model/SBOM), b6o tohn dir liQu nhay cim khi hu6n luyQn, ky thuat

Privacy-Preserving ML (DP-FedAvg, HE, MPC), confidential computing, ctng

chuAn b! chuytin d6i mat ma h{u luqng tri. Sinh vi6n duoc rdn luy€n tu duy phAn

tich rui ro. thi6t k6 ki6m so6t. va vdn dung khu6n kh6 tudn thu trong b6i canh k!
thuAt v6n hirnh - phep ly.

48
chuSi kloi va

C6ng nghQ s6

c6i phAn t6n

Blockchain and

Distributed
technologies

Hgc phin cung c6p cho sinh vi6n c6c ki6n thr?c c5n bin v6 c6ng nghQ chu6i kh6i vd
. .i

cdc ring dpng tiem ndng cria n6 trong ciic mdng dich vU tdi chinh, chinh phri, ngAn

hang, quin ly hqp d6ng vd <l!nh danh, vir nhiAu img dung tiem ning kh6c.

49
Phan tich vd

kitim thri chucrng

trinh

Program Analysis
and Testing

Hqc phin Ph6n tich vi Kiem tht Chucrng trinh (Software Analysis and Testing)

trang bi cho sinh vi6n ng?rnh C6ng nghQ th6ng tin c6c ki6n thric vi k! ning nOn ting

vd thuc hdnh v€ ildm bAo chdt lugng ph6n mdm (Software Quality Assurance), tdp

trung vdo phdn tich chuong trinh, thiOt k6 test, kitim thri vd drinh gi6 dQ tin cdy cria

.l I
pnan mem.
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NQi dung hgc phAn bao gdm: t6ng quan vC Uem thri phAn mdm, vdng doi kitim thri

trong quy trinh ph6t tri6n phAn m6m, c6c ky thuat phAn tich ydu cAu, thi6t k6 test

case, white-box testing, black-box testing, unit testing, integration testing. system

testing, regression testing, cing v6i c6c kh6i niQm co bin vd static analysis, code

quality, test automation vii test management.

Hqc phAn kh6ng tQp trung viro l{p trinh thuat toan mdi, md nh6n manh tu duy phdn

tich phan mtm, khi ndng phrit hien l6i, <t6nh gi6 rui ro, vd thi6t ki5 chi6n luoc kiiSm

thrl cho c6c hQ thiing ph6n m€m thWc tt5. Th6ng qua bdi t{p c6 nh6n, bdi t{p nh6m vd

d6 6n cu6i kj,, sinh vi6n duoc rdn luy€n k! ning ldm viQc nh6m, giao ti6p ky thuat,

tu duy phin bi€n vd tudn thrl c6c chu6n muc dao dfc nghd nghiQp trong linh vpc k!
.^ .l :

nghg phan mem.

50
thi6t kti trai
nghidm ngudi
ding

UX Design

Hgc phAn cung c6p ki6n thftc n€n ting vi k! ndng thuc hdnh vA ttri6t t<6 trii nghiQm

ngudi dirng (UX) vd giao diQn ngudi dtng (UI). NQi dung bao gdm quy trinh Tu duy

thi.it kii (Design Thinking), nghiCn criu ngudi dtng, ki6n trric th6ng tin, va thii5t kii

tryc quan. E4c biQt, hqc phan 6p dpng tri6t ly "Al-Augmented Design" (ThiCt k.5

tdng cuong b&i AI), khuytln khich sinh vi6n sri dpng thdnh thao c6c c6ng cU thi6t k6

hiQn tl4i (Figma) t6t h-o. p vdi c6c c6ng cu AI (Generative AI) d6 t6i uu h6a quy trinh

s6ng tao, tri viQc l€n y tuong d€n tao mAu nhanh (Prototyping), d6p r?ng nhu cdu th
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Hgc phAn d6ng vai trd quan trong trong viQc hinh thdnh ndng h,rc ngh6 nghi€p

cho sinh vi6n ngirnh C6ng nghQ thdng tin, dAc biQt ddi v6i cAc dinh huong nhu k!
thu{t phAn m6m, hQ th6ng th6ng tin, hp tAng CNTT vd DevOps, ddng thdi tao ndn

.^ ,l
tdng cho sinh vi6n ti6p c4n c6c c6ng ngh6 vd xu hu6ng phAt tri€n hiQn dai trong kf
nguyen tli6n to6n ddm mdy.

Nhd ph6t tritin
phAn mdm hiQn

dai

The Modern

Software

Developer

Trong vdi nim gAn d6y, c6c md hinh ng6n ngii lon (LLM) da gi6i thiQu mQt md h

ciich mang m6i trong phrit tri6n phAn mdm. Vong ddi phrit tri6n phdn mdm truyA

th6ng dang duoc chuy6n OOi bOl tg d6ng h6a AI d mqi giai doan. Hoc phAn ndy di
ra cdu h6i: th6 he ky su phAn m6m ti6p theo nOn t{n dpng nhfrng ti6n bQ ndy nhu th6

nio tt6 tang nhi6u lAn nang su6t vi chuAn bi cho sg nghiQp cria ho?

Kh6a hgc chring minh ring c6c c6ng cp AI hiQn <t4i kh6ng chi ndng cao n6ng sud

cria nhd ph6t tri6n md cdn d6n cht h6a k! thuft phAn mAm cho nhi€u d6i tuong hon.

Sinh vi6n s€ dugc hec vC su chuyiin dich tt vi€c tao ma ngudn ti dAu sang mQt quy

trinh l4p di lap lai bao gdm: ldp k6 ho4ch, t4o sinh bing AI, sria d6i vd lip l4i. Sinh

i6n se n6m vtng ci ly thuy6t cling sau nhirng thrich thric k! thuft phAn mdm truydn

th6ng vd c6c c6ng cp ti6n ti6n do AI cung c6p d6 gi6i quytSt chring ngdy nay. Th6n

qua c6c nhiQm vu k! thu{t thgc hdnh vd c6c budi n6i chuy0n tt c6c chuy6n gia tron

ngdnh, sinh vi6n s0 c6 duoc kinh nghiQm thqc t6 v6i ph6t triiin c6 sU h5 tro cta AI,
kii5rn tht tg dQng, tdi liQu th6ng minh vh ph6t hiQn 16 hOng bAo mflt.

52



I l5

53 H4 tdng dO liQu

l6n
Big Data

Infrastructure

I . ,. ^ .;.
Hgc phdn cung cdp c6i nhin long quan vd c6 he thong vd ki€n trtc dt lieu lon. gom:

cdc m6 hinh ki6n truc dir liQu hi€n dai (batch/streaming/lambda"/kappa), c6c

framework xu l;i dit lieu l6n (MapReduce, Spark, Flink, v.v.), khai phri dt liQu lon,

xri ly lu6ng dt liQu (data streams), vector search (ANN/FAISS/ScaNN), hQ gqi f
(recommender systems), vd phdn tich m4ng xd hQi. Hgc phAn nh6n manh tu duy ki6n

truc, lua chon c6ng cu pht hqp, thuc hanh trii5n khai pipeline vd cl6nh gi6 trade-off

vd hiQu nang, dQ tr6, chi phi vd <lQ tin c{y

54a C6ng nghQ dt
li6u

Data Engineering

Data Engineering tl6ng vai trd c6t l6i vd n6n ting trong linh vuc tii chinh ng6n hang

(Fintech,tsanking) n6i ri€ng vir todn bQ cric ngdnh li6n quan kh6c. Vai trd cta c6ng

nghQ dt liQu li xiy dmg vd duy tri hd th6ng dt liQu dring tin cdy, an toirn vi hi6u
i.,,L

sudt cao, girip cric t6 chuc, doanh nghiQp luu trtr, chuy6n ddi dt liQu th6 thdnh th6ng

c6 gi6 tri d6 ra quy6t dinh chi6n luoc trong vdn hirnh vd t6i uu h6a trii nghi6m

kh6ch hdng.

Khric vdi Data Analyst (Phdn tich Dtr li€u) hay Data Scientist (Khoa hgc Dir liQu)

tap trung viro vi6c khai th6c thdng tin chi tiet tri dir lipu (data insight), Data Enginee

cl6ng vai tro ld "ki6n trtc su" vd "k! su xdy dung" co sd ha tAng d€ thu thfp, luu

trt, xri ly vi chuytin dOi dt li€u th6 thdnh dt li€u sach, c6 c6u trric vd sin sdng cho

viQc phdn tich vi tryc quan h6a dt liQu.
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I

lHgc ph6n C6ng nghQ Dt liQu (Data Engineering) t{p trung vao vi6c trang bi cho
I

lsinh vi6n ki6n thric vir k! ndng cAn thitit dii x6y dgng, vdn h?rnh vd tdi uu h6a hQ

th6ng dt liQu (data systems) cta mQt t6 chric. Hoc phAn ndy c6 vai trd n€n ting, girip

nguoi hgc c6 thd rip dqng C6ng nghQ d[ liQu vdo viQc phdn tich tai chinh, quin tr!

nii ro, vir ph6t tritin sdn ph6m, dlch vq dga tr€n dt liQu trong ngdnh kinh t6 vd tdi

chinh - ng6n hdng.

55a Thuc hdnh C6ng
nghQ dir liQu

Data Engineering

Lab

Hoc phAn thgc hanh tQp trung tri6n khai c:ic quy trinh k! thuat df liQu ttr dAu d6n

cu6i, bao g6m: thi6t lflp m6i truong, l6y d[ liQu th6, ldm sach - bi6n d6i - m6 hinh

h6a, xdy dqng data lakehouse tlon giAn, tritin khai lu6ng xu lj dfr liQu theo 16 ho{c

theo ludng dt liQu, <ti6u ph6i lich ch4y cta c6c ti6n trinh n4p, biiin d6i, x'i ly dt liQu,

gi6m s6t, kh6c phr,rc sU c6 vi chuAn h6a sin phAm bdn giao. Sinh vi€n thao tdc trgc

tiiip v6i SQL ndng cao, Spark, Kafka, dbt, Airflow, Delta/Iceberg, c6c cdng cg quin

ly ch6t luqng dt liQu, c6 th6 xAy dpg mQt dg 6n tton giin phuc vu trong nganh c6ng

nghQ tdi chinh, ngdn hdng.

56a
DataOps vd

Qudn ly ch6t

luqng dt liQu

DataOps and Data

Quality
Management

Hgc phin cung cAp ki6n thric vd k! ndng thuc hdnh vd DataOps - phuong ph6p lufn

t6t trqp gita Agile, DevOps vd Lean Manufacturing vdo quy trinh dt li6u. N6i dung

bao gdm: Qudn ly phi6n bdn cho dt liQu (DVC), Tg dQng h6a quy trinh kitim thri vd

tri6n khai dt liQu (CIICD for Data), vd cric khung ldm vi6c (Framework) drl dam bao
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ch6t luong dir liQu (Data Quality). Dac biQt, hoc phin dp dung tri6t ly thuc dung,

khuy6n khich sinh vi6n sri dung ciic cdng cq md ngudn m0 hiQn dai (Great

Expectations, Airflow, Docker) vd AI Tools aC t6i uu h6a vi6c xAy dyng cric dudng

6ng dir liQu (Data Pipelines) tin cfy, t6c d6 cao thay vi cdu hinh thri cdng rudm rd.

Ktlt thtc hgc phAn, sinh vi6n c6 th6 xdy dung rnQt hQ th6ng gi6m s6t vd v{n hdnh dir

liQu tU dQng h6a hodn chinh.

54b An ninh m6y

tinh
Computer

Security

Hgc phin ndy cung c6p ndn ting kitin thric chuy6n sAu vi tu duy "d6i kh6ng"

(adversarial thinking) cdn thi6t d0 bio vC cdc hQ th6ng mriy tinh hiQn dqi. Khric vdi

an toirn th6ng tin n6i chung, hpc phAn ndy di s6u vdo ky thuat bao m{t d c6Lp dQ phAn

m6m vd hQ th6ng (Host-based security). Sinh vi6n s€ kh6m phh circ 16 h6ng phAn

m0m kinh ditin (nhu Buffer Overflow, Injection), co ch6 bAo vQ cta h€ di€u hdnh

(Isolation, Access Control, Authentication). vd cdc m6i de dqa tu mi cl0c. Dac biet,

hqc phAn cQp nh{t c6c xu hudng an ninh moi nhit nhu bio m{t phAn cimg vd an ninh

cho c6c hQ thdng AI. Thdng qua ciic bdi t4p thgc hdnh t6n cdng vir phong thri tr€n

m6i trucrng Lab m6 ph6ng, sinh vi6n s€ hinh thdnh ning lqc phdn tich riri ro va thi6t

tti trg ttrOng an toirn.

55b 86o mAt mang

vd E6m mdy

Network and

Cloud Security

Hqc phAn cung c6p ki6n thric chuy€n s6u vd k! ndng thuc chi6n vd bao vQ hq tAng

th6ng tin trong b6i c6nh chuy6n dOi s6. Ngi dung bao g6rn hai tru c6t chinh: ( I ) BAo

m6t mang: Phdn tich c5c giao thric an todn (TLS, IPsec), thi6t k6 ki6n trtc phdng thri

chiAu s6u (Defense in Depth) vdi Firewalls, IDS/IPS vd VPN; (2) 86o rn{t d6m m6y:

Khrim ph6 rn6 hinh tr6ch nhiCrn chia s6 (Shared Responsibility Model), qu6n lj dinh



I 18

danh vir truy c{p (IAM), b6o mdt 6o h6a, container (Docker/Kubernetes) vir chi6n
luoc DevSecOps. Sinh vi€n s€ duoc trang bi tu duy "Zero Trust" vd k! ndng tritin
khai c6c gi6i ph6p an ninh trdn ndn t6ng tl6m mAy phd bitin (AWS/Azure) a6 OOi ptrO

v6i c6c m6i de dga hiQn d4i.

56b Thuc hdnh An
ninh mang

D6y ld hqc phAn thgc hdnh chuy€n sdu, duoc thii5t k6 d6 chuy6n h6a cric ki€n thfc
lj thuytit an ninh mang thanh k! ndng nghA nghiQp thuc tti. Sinh vi6n se lirm viQc

trong m6i trudng Lab gii lfp (Cyber Range) d6 thgc hiQn c6c ky thuat t6n c6ng (Red

Team) vir phong tht (Blue Team). NQi dung trong t6m bao gdm: Thu thdp th6ng tin
(Reconnaissance), Qudt 15 h6ng (Vulnerability Scanning), Khai th6c 16 h6ng Web

(Web Exploitation v6i OWASP Top 10), T6n c6ng hQ th6ng (System Hacking), vA

EiAu tra stiPhen tich log (Digital Forensics/Log Analysis). Hqc phdn 6p dgng

phuong ph6p "Capture The Flag" (CTF) dd d6nh gi6 ndng lr,rc xri ly tinh hu6ng thuc

te.

57
Chi6n lugc s6 vd
quAn tri dt liQu

Digital Strategy

and Data

Governance

Hqc phAn cung c6p ki6n thric ndn tdng vd chuy€n sdu vd vi6c ho4ch ttlnh chi6n lugc

chuytin d6i s5 vd xdy dpg khung qudn tri dt liQu trong t6 chric. NQi dung bao gdm

viQc phdn tich b6i cinh kinh doanh dti dC xu6t chi6n lugc s6, ciic nguy6n ly qudn tri

dfr liQu (Data Govemance) theo chu6n qutic t6 @AMA-DMBOK), quin ly ch6t

luqng dt liQu, b6o mdt vd dao dric dir liQu. Dac biQt, hgc phAn chri trong vdo viQc

trang bi tu duy qudn l! dt liQu nhu m6t tdi sin chi6n luoc (Data as an Asset) vd k

CyberSecurity

Lab
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nAng sri dung c6c c6ng cu qu6n tri hiQn dai. K€t thric hgc ph6n, sinh vi6n c6 th€ xay

dyng mQt <I€ 6n chi6n luoc s6 vir khung qudn tri d[ liQu co bin cho doanh nghiQp.

58
Qudn tr! hQ

th6ng th6ng tin
hi€n <lai

Management Of
Modem
Information
Systems

Hgc phAn quAn tri chi6n luoc hQ th6ng th6ng tin cung cAp nhirng kirin thric quan

trong vC chi€n luoc hQ th6ng th6ng tin ndng cao trong c6c td chric. Hgc phdn girip

ngudi hoc tri6n khai vd sri dung hi6u qui cdc hQ th6ng th6ng tin trong ciic t6 chric.

Quin tri chi6n lugc hQ thdng thdng tin duqc thi6t k6 nhim cung c6p c6c ki6n thr?c

^;.vd k! ning ndng cao v€ quin tri chi€n lugc h€ thdng th6ng tin trong crlc t6 chric vri

doanh nghiQp, ddng thdi nhim ndng cao k! ndng gi6i quyilt v6n aC aOi v6i c6c h6

th6ng th6ng tin cria ngudi hoc, nhtng v6n dil thUc ti6n trong qu6 trinh thgc hi6n cta

viQc quin tri vir st? dung h€ th5ng th6ng tin trong c6c t6 chric vd doanh nghi6p.

59
M6 hinh Ngdn
ngt l6n

Large Language

Model

Hqc phan cung 
"ap 

c6c ki5n thric crv b6n vh chuy6n sdu vd m6 hinh ng6n ngt lon

(Large Language Model - LLM), m6t trong nhftng thdnh trru quan trong nhdt cua tri

tu6 nhAn tao trong nhirng nam gin diy. Sinh vi6n sd duoc trang bi mot co so ki6n

thric virng chic vA cA l1i thuy6t vd thuc hdnh li6n quan dt5n LLM, bao gdm ciich thric

xAy dung, hu6n luyQn, vd tinh chinh c6c m6 hinh ndy. Hoc phAn bit cliu vdi cdu trrlc

vir nguyOn ly hoqt dQng cta ciic md hinh ng6n ngt l6n, ti€p theo Li cric phuong phrip

vd th6ch thric trong qu6 trinh hu6n luyQn chring. Di sAu vdo k! thuAt tinh chinh (fine-

tuning) vi hiQu chinh (alignment), cfrng nhu k! thuat gqi y, sinh vi6n sE khiim ph6

c6ch thric c6 nh6n h6a cbc m6 hinh ng6n ngil d6 phr,rc vu cho muc <tfch cq th6, tir

vi6c tao ra vdn bAn sinh rlQng dtln viQc hitiu vd tuong tiic vdi ngdn ngir tU nhi€n mQt
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czich hieu quA. MQt phAn kh6ng tne tni6u cta quii trinh hudn luyQn LLM chinh ld

viec xdy dpng bQ dri Ii6u hudn luy6n c6 chdt luirng. Sinh vi€n se hoc ciich thu thQp,

xri l1f, vd chu6n bi de liQu di5 t6i uu h6a quA trinh hu6n luyQn, cfrng nhu c6ch thric

d6nh gid hi6u suAt vd dao dr?c cta md hinh sau khi tinh chinh.

Cutii ctng, sinh vi€n s€ dugc hoc crich ph5t tri6n cdc fng dung thuc t6 dga tr6n LLM,
bao gdm ci vi6c thi6t kO vi tritin khai ciic giAi phrip AI tao sinh trong linh vuc kinh

doanh vd li6n quan. Sinh vi€n c0ng se duoc hu6ng dAn thqc hiQn c6c dU 6n c6 nh6n

ho{c nh6m de ap dpng ki6n thric di hoc vdo vi0c giAi quy6t c6c v6n de thgc t6.

60
HQ thiing Phdn

ttin

Distributed

Systems

6n Hd th6ng ph6n trin (Distributed Systems) cung c6p cho sinh vi€n ki6n thric ndn

ting vd ning cao vd nguydn lf, ki€n truc vd co ch6 hoat d6ng cria c6c hp th6ng ph

t6n hiQn <lai. Hqc phAn tQp trung vdo vi6c girip sinh vi6n hitiu 16 crich c6c thdnh p

rtQc l{p (m6y tinh, ti6n trinh, dich vp) ph6i hqp vdi nhau th6ng qua mAng ari nmn

thdnh m6t hQ th6ne thting nh6t, c6 khi ning m& rQng, chiu l6i vd <l6p img y6u cAu

hi6u ning trong m6i trudng phdn trin.

NQi dung hoc phAn bao g6m c6c kh6i ni€m c6t l6i cta h€ thiing phdn trin nhu:

6 hinh hQ th6ng vd m6 hinh giao ti6p, d6ng bQ vd bAt d6ng bQ, d6ng thu{n vd nh6

qu6n dt liQu, qu6n ly ti6n trinh phAn tiin, phrit hiQn l5i ve chlu l6i, cfing nhu c6c ki

truc hQ th6ng phdn trin ptrO tit5n. B6n c4nh d6, hgc phAn gi6i thieu vd phdn tich cric

m6 hinh vd k! thu4t thi6t k6 hQ th6ng phAn tiin trong thgc ti6n, bao gdm kitin tnic
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client server, peer-to-peer, microservices, hQ th6ng dua tr0n th6ng diQp vd c6c hg

hdng phin t6n quy md l6n trong m6i trudng di€n to6n d6m m6y.

Hoc phAn kh6ng chi dirng lqi d vi6c trinh bdy ly thuyiit, mh cdn chri trong d6n

khd ning phan tich, thi6t k6 vd drlnh gi6 cric hQ th6ng ph6n t6n d mric ki6n truc.

Th6ng qua c6c bdi tlp tinh hu6ng vd dd 6n nh6m, sinh vi6n dugc rdn luyQn k! n[ng

phan tich y€u ciu, d6 xu6t ki6n tnic hd thdng phdn t6n pht hqp, d6nh gi6 c6c cl6nh

ddi (trade-offs) gita tinh nh6t qu6n, khi n6ng md r6ng, tlQ sin sirng vd hiQu ndng,
.:. . . . ;

d6ng thdi xem xdt ciic vin d€ v€ dQ tin ciy, bio mat ve kha nAng thich tng vdi thay

d6i.

Hoc ph6n d6ng vai trd quan trong trong chuong trinh diro t4o ngdnh C6ng nghQ

th6ng tin, ld n6n ting cho ciic hgc phAn ndng cao li6n quan rltin hQ th6ng lcrn, diQn

torin d6m mdy, dir liQu lon, ki6n truc phAn m€m vd c6c giAi ph6p CNTT hiQn d4i.

Sau khi hodn thdnh hgc phin, sinh vi0n c6 dri n€n tang d€ tii5p cfn, phdn tich vd tham

gia thi6t k6 c6c hQ thting phdn t6n trong btii canh hsc thu{t vd nghd nghiQp.

6t
Ki€n truc vi dich
vu

Microservices

Architecture

Hgc phAn thuQc kh6i ki6n thric chuydn ngirnh, duqc thi6t k6 nhim trang bi cho sinh

vi6n ki6n thric v2r k! ndng chuydn sdu aC tni6t ti5, phdt tri6n v?r vAn hdnh cdc hQ th6n

phin mdm hiQn d4i, phric t4p. Hqc phaLn gioi thiQu mot cach c6 hQ thdng ciic nguy€

t6c c6t lOi cta ki6n tnic vi dich vu, so siinh v6i ki6n tnic nguy6n kh6i truyiin thdng,
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lvA ph6n tich c6c loi ich cfrng nhu th6ch thric khi 6p dung.

NQi dung hgc phin bao qu6t todn di€n c6c khia canh crja mQt hQ th6ng vi dich vu, tir
chi6n luoc phAn rd r?ng dqng bing Dornain-Driven Design (DDD), c6c miu giao ti6p

(d6ng bQ qua REST API, b6t d6ng bQ qua hdng dsi th6ng ili6p), dt)n c6c k! thu6t

quin ly dt li€u trong m6i trudng phdn tAn (Database per Service, Saga pattem). Sinh

vi6n s€ dugc ldm quen vdi c6c c6ng nghQ vd c6ng cu ti€u chuin ngdnh nhu Docker

d6 container h6a dlch vU, Kubernetes ati ai0u ptrOi, aft Gateway d€ quin lf truy

c6p, vd c6c c6ng cg gi6m srit (monitoring), ghi log (logging) <t6 ddm b6o khi ndng
',^.iquan sat ne thong.

62

An todn dt li€u
vd Quy6n ri6ng

tu

Data Securitv and

Privacv

Hoc phdn gidi thiQu c6 hQ th6ng c6c thdch thric vd an todn vi quy6n ri6ng tu tron

todn bd vong doi dir liQu: thu th{p, luu trt, xri l1i, phdn tich, chia s6, tritin khai v

uli dfr li€u. NQi dung trong tdm g6m m6 hinh m6i de dqa (STRIDE, LINDDTIN),

c6c k! thu{t b6o vC quydn ri€ng tu (k-anonymity, l-diversity, t-closeness,

Differential Privacy), tinh toiin an todn (mE ho6, MPC, Homomorphic Encryption,

Trusted Execution Environments), qu6n tri vd tu6n tht (GDPR/CCPA, DPIA, data

inirnization, lineage, retention), vir bio rn6t trong hoc mdy/LLM (membership

inference, model inversion, poisoning, prompt injection). Hgc phAn cdn b5ng lj
thuy6t thUc hdnh th6ng qua c6c lab vd du rin nh6m end-to-end, nh6n manh

ddnh d6i utility-privacy-security vd c6c v6n d€ phrip lj, dao dric
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63

Kho dir liQu vd

M6 hinh h6a Dir
li€u

Data

Warehousing and

Data Modeling

Hgc phin crng c6p ki6n thric n6n tirng vir chuy6n s6u vC xdy dlmg h0 th6ng h5 trg

.a quytit dinh. NQi dung tflp trung vdo su khdc biQt gita CSDL vqn hdnh (OLTP) vd

Kho dir liQu (OLAP), cric k! thuflt md hinh h6a dt liQu da chidu (Dimensional

Modeling - Star/Snowflake Schema). Sinh vi€n sC duoc rdn luyQn k! ndng x6y dqng

quy trinh trich xudt. chuy6n doi va nap dri li€u (ETL). cfrng nhu truc quan hoa dt

liQu (Data Visualization) th6ng qua c6c c6ng cu BI hien d4i. Hqc phAn khuy6n khich

tu duy ph6n tich d[ liQu di5 gi6i quyilt bdi to6n kinh doanh thgc t6.

61
86o mdt h0

thdng AI tr,r chir

Agentic AI
Security

Hgc phdn trang bi ki6n thuc vd k! ndng thqc hdnh bio mat cho he AI tu chri (agentic

AI) xuy6n su6t *,dng ddi dt liQu mO hinh - h4 tAng - diAu ph6i cla t6c nhAn. N6i

dung tich hgp: quan silt/giitm srit hQ AI (observability), drinh giri rui ro, phong thu

lnp dt liQu (dataltransformation poisoning), an toirn MLOps / LLMOps (model

registry, CI/CD, inference API, GPU da thu6), red teaming hC da tric nhdn

(impersonation, belief poisoning, reward manipulation), chu6n OWASP.

65
Xri ly Dir liQu

Thdi gian thuc
Real-time Data

Processing

9c ph6n Xri ly d[ liQu thdi gian thgc (Real-time Data Processing) cung cAp cho

sinh vi6n c6c ki6n thr?c n€n tang vd chuy€n sAu ,e ti6n truc, m6 hinh xt li vd c6c

ky thuat c6t l6i trong viec thu th{p, xri lj vd phdn tich dir liQu ph6t sinh li€n tuc thco

thdi gian thuc. NQi dung hgc phdn t{p trung vdo sq kh6c biQt gita xri l1i dt liQu theo

16 (batch processing) vd xir ly df liQu ddng (stream processing), cdc y€u cAu rd dq
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tr6, tinh nh6t qu6n, khd ndng md r6ng vir d6 tin cay trong cric hC th6ng xri l! dt liQ

di gian thuc.

Hgc phin trang bi cho sinh vi€n c6c kh6i niQm vd nguy0n ly quan trong nhu mO hinh

xt ly dong dir li€u, event-driven architecture, windowing, stateful processing, xu ly

sai lech thdi gian (out-of-order events), dim b6o xri ly dring mQt lAn (exactly-once

semantics) vd khd ndng chiu l5i trong hQ thiing phdn t6n. Tr€n co sd d6, sinh vi6

dugc ti6p cQn cdc ki6n tnic xri ly dO liQu thdi gian thgc hiQn itai duqc sri dung rQn

rdi trong thuc t6, dic biQt trong c6c hC thdng ph6n tich dil liQu l6n, hC th6ng

s6t, thuong mai diQn tt, tdi chinh, IoT vi c6c ndn ting s6 quy m6 l6n.

BCn c4nh kiOn thfc ly thuy€t, hoc phdn chri trong rdn luyQn cho sinh vi6n khi ndng

h6n tich y€u cdu, thi6t ke vd drinh gi6 cric hQ th6ng xri lf dt liQu thdi gian thyc d

tc ki6n truc, bao g6m lga chqn m6 hinh xri ly pht hqp, thiet kC ludng dt liQu, qu

ly trqng th6i vd d6nh gi6 c6c d6nh O6i gita hi€u ndng, dQ tr6 vri dQ tin c{y cua hQ

th6ng. Thdng qua c6c bdi t{p vd dd rin, sinh vi6n c6 co hQi v{n dgng kitln thric dti

x6y dgng vd ph6n tich c6c kich bin xri ly dir liQu thdi gian thlrc gAn vdi b.5i canh

g dung thgc t6.

Hgc ph6n Xti ly dft li€u thdi gian thuc <l6ng vai trd ld hoc phAn chuy€n ngdnh q

trong trong chuong trinh ddo tao C6ng nghQ thdng tin, tao n€n ting cho ciic hgc p

hudng nghiCn criu n6ng cao li€n quan d6n HQ th6ng phdn t6n, Dtr liQu l6n, Kho



hoc dfr li6u, He th6ng th6ng rninh vi K! thudt phdn m6rn quy md ldn. Sau khi hodn

thirnh hoc phdn, sinh viOn c6 khi ndng titip c4n, drinh giri v?r tu hgc ciic c6ng ngh6

xri lli dt li€u thdi gian thgc hiOn clai dua tr€n su hieu bi6t virng chic vd c6c nguy6n
., ...: . :
ly vd ki€n tric nen tang cua linh vuc n?ry.

66

THU. C TAP
CUOI KHOA
NGANH CNTT

INTERNSHIP IN
IT

I

lThuc tap t6t nehi0p ngdnh C6ng nghQ thdng tin trong hufng din sinh vi6n tham

quan, khao siit, nghi€n cuu, thuc hirnh cdc hoat dQng c6 li€n quan d€n khoa hqc dir

li€u trong thuc ti6n tai c6c doanh nghiQp vd t6 chric kh6c nhau... Thdi gian thUc tdp

t6t nghiQp khoing 12 tudn. Th6ng qua qu6 trinh thuc tfp, sinh vi6n sC img dung c6c

ki6n thtc dE hqc vd C6ng nghQ th6ng tin vio m6i trudng thuc t6 a6 nir5u 16 hon ly

thuyiit, girip sinh vi€n bii sung ciic ki6n thuc, k! ndng nghd nghiQp cdn thi6t cho

tuong lai, vd clong g6p c6c y kitin cAn thi6t cho don vi tai noi thqc t4p.

67

KHOA LUAN
TOT NGHIEP
NGANH CNTT

BACHELOR'S
THESIS IN IT

Sinh vien sE dugc gidng vi€n huong din gi6i thiQu mQt cht dd li6n quan d6n linh

vuc c6ng nghQ th6ng tin hodc sinh vi€n tr,r dd xudt chri d6 nrio tlo phtr hqp vd duoc

ch6p thuin bdi gi6ng vi0n huong d6n. Kh6a lufln t6t nghiQp ngdnh Cdng nghQ th6ng

tin ld mQt sin ph6m khoa hec, phdn rinh ktlt qua nghiCn cuu khoa hgc cria sinh vi€n

',,d linh t .uc C6ng nghQ th6ng tin. Tr6n co sd clinh hu6ng vi chi din cta ngudi hu6ng
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d5n khoa hoc, sinh vi6n sE r?ng dung ki6n thrirc vd phuong phrip da duoc hoc d6

ghi6n cfu mQt vAn d€ c6 li6n quan.

lT.IJvfingd6n thyc hiQn

Danh s6ch giang vi0n tharn gia giing d4y trong chuong trinh ddo tao duoc HiQu truong phO duyQt theo ttng nim hoc.

TT
Hg t6n

Giing vi6n 1

Hg t6n

Giing vi6n 2
Hgc phin gi:ing day Hqc k)

I Ong Vdn Ndm Cung Thi Tuy€t Mai Tri€t hoc Mric L€nin/ Marxist - Leninist Philosophy I

2 Cung Thi Tuyet Mai Nguy6n Qu6c Todn
Kinh tC chinh tri M6c L€nin/ Marxist - Leninist

Political Economics
J

J Ong Vdn Ndm Cung Thl Tuy0t Mai Chrl nghia xi h6i khoa hoc/ Scientil'ic Socialism 4

4 Ong Vdn Nim Cung Thi Tuy€t Mai
Lich sri Dang CQng s6n ViQt Nam/ History of
Vietnamese Communist Party

4

5 Ong V[n Ndm Cung Thi Tuy6t Mai Tu tuong H6 Chi Minh/ Ho Chi Minh's Ideology 5

6 Nguy6n Huy Tu6n Nguy6n Minh Tirng Todn cho tin hoc l/ Mathematics for Computing I I
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TT
Hg t6n

Giing vi6n I
Hg t6n

Giring vi6n 2
Hqc phan giring tl4y Hqc k]

7 Nguy6n Huy Tu6n NguySn Minh Ttng
Thuc hdnh 'l'odn cho tin hoc l/ Mathematics fbr

Computing 1 Lab
I

8
Dinh Nguy6n Duy

Hai
Nsuv€n Thi Thu Hd Toiin cho lin hoc 2l Mathematics for Computing 2 2

9 Dinh Nguy6n Duy

Hai
NguySn Thi Thu Hd

Thuc hdnh To6n cho tin hgc 2/ Mathematics for

Computing 2 Lab
2

l0 Nguy6n Minh Hii
(TK)

Nguy6n Thl Ytln Xiic sudt va th6ng k6/ Probability and Statistics 2

ll Nguy6n Minh HAi

(TK)
Nguy6n Thi Y6n

Thuc hdnh X6c su6t vd th6ng k6/ Probability and

Statistics Lab
2

12
Nguy6n Thi Kim

Thoa
Nguy6n Ngoc Anh Diro J

l3 Vucrng Trong NhAn D6 NhAt Linh Di6n toiin cdn bin / Introduction to Computing I

14 Nguy6n Thi Hi6n Nguy6n Thi Trang Nhung Ti6ng Anh I Nghe-N6i l/ Listening - Speaking 1 I

Ph6p lu4t dai cuong/ Introduction to Law
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TT
Ho t6n

Giing vi6n I

Ho tOn

Giring vi6n 2
Hgc phin gi:ing d4y Hgc kj

I5 Nguy6n Thi Hi6n Nguy6n Th! Trang Nhung Ti6ng Anh 2 - Nghe-N6i 2/ Listening - Speaking 2 2

t6 Nguy€n Minh Nh4t Trdn Kim Long
Phrit tri6n bdn virng vd tdi chinh xanh/ Sustainable

development and green finance
3

ll Ld Quang Th6i D6 NhAt Linh Phuong ph6p l{p trinh/ Prograrnming Methodology 1

l8 L6 Quang Thdi o6 Nh6t Lintr
Thyc hanh Phuong ph6p lip trinh/ Programming

Methodology Lab
I

t9 Nguy6n Huy TuAn
Nguy6n Minh Tirng

Mai Quang Vinh
CAu truc rdi r4cl Discrete Structures I

20 Nguy6n Huy Tudn
Nguydn Minh Ttng
Mai Quang Vinh

Thqc hdnh CAu trric rdi r4cl Discrete Structures Lab I

2l NguyEn Minh Tirng
Nguy6n Huy Tu6n

Mai Quang Vinh

DO th! va ti5i uu tO hqp / Graph And Combinatorial

Optimization
2

22 Nguy6n Minh Ttng
Nguy6n Huy Tu6n

Mai Quang Vinh

Thgc hinh OO ttri va tOi uu tO hqp / Graph And

Combinatorial Optimization Lab
2
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TT
Hg t6n

Giing vi6n I
H9 tOn

Giring viOn 2
Hgc phin giring d4y Hoc ki,

23 Nguy6n Thanh Hi€n L0 Quang Th6i
C6u truc dt liQu vd gi6i thu{V Data Structures and

Algorithms
2

24 Nguy6n Thanh IIi0n L6 Quan-e Thdi
Thuc hirnh CAu truc dt liQu vd gi6i thu{t/ Data Structures

and Algorithms
2

25 Mai Ngoc Thdng Nguy6n Lr HAi Ttng T6 chric mriy tinh /Computer Organization 2

26 Bti Hiru Ddng Mang m6y tinh./ Computer Networks 4

27 Mai Ngoc Thdng Nguy€n Lir Hii Ttng HQ di€u hirnh/ Operating Systems J

28 Ng6 Thanh Iltng Nguy6n VIn Ki6n C6ng nghQ phAn mdm/ Software Engineering 5

29 Pham Xudn Ki€n Nguy6n Duy Thanh Co sd dir li6u / Database 4

30 Nguy6n Thanh Hi0n Vuong Trong NhAn Nguy6n lj ng6n ngit lip trinh 5

3l Nguy6n Hodi Dr?c Nguy6n Minh H6i (GV) Phuong ph6p tinh / Numerical Analysis 3

Nguy6n Lft HAi Ttng
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TT
Ho tOn

Giing vi6n I
Ho tOn

Giing viOn 2
Hgc phin giring dqy I loc ki,

32 Nguy6n Hodi Dric Nguy6n Minh Hai (GV) Thuc hdnh Phuong ph6p tinh / Numerical Analysis Lab 3

33 Nguy6n Minh Nhdt TrAn Kim Long Tdi chinh doanh nghiQp

34 Ddng Dinh TAn
Duong Nguy6n Thanh

Tdm
Nguy€n ly k6 torin 2

35 Trdn Vdn Dat TrAn Thi€n Kj' Marketing s6 3

36 Nguy6n Hoang An Hutnh D5 BAo ChAu LQp trinh ring dr,rng 4

37 Nguy€n Hodng An Hui,nh D6 86o Chdu HQ quin tri co sd dir li6u 4

38 L€ Hodng Anh V5 Dr?c Vinh
Nhdp m6n Tri tu6 nhdn tao / Introduction To Artificial
Intelligence

3

39 LO Hodng Anh V6 Dfc Vinh
Thpc hinh NhAp m6n Tri tuQ nhdn t4o / Introduction To

Artificial Intelligence Lab
-)

40 V6 Dric Vinh Pham'Ihanh An NCn ting Hoc miiy / Foundations Of Machine Learning 4

4
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TT
Hg t6n

Giing vi6n I
tl9 tdn

Giring vi6n 2
Hgc phAn giAng d4y HQc ki

4t VO Dr?c Vinh Pham Thanh An
ThUc hdnh NCn ting Hgc mriy / Foundations Of Machine

Leaming Lab
4

/11
V6 Dric Vinh L0 Quang Th6i AI dg do6n 5

+-) Vuong Trc2ng NhAn DIng Hodng Huy L?p trinh ndng cao/ Advanced Programming 3

14 Vuong Trong NhAn DIng Hodng Huy
ThUc hdnh Lip trinh ning cao/ Advanced Programming

Lab
J

45 Nguy6n Thanh Hi6n LC Quang Thrii
Phrin tich vi thitit kti gini thurflt / Algorithm Analysis and

Design
5

46 Nguy6n Thanh Hi6n L€ Quang Th6i
Thyc hdnh Phdn tich vd thi6t kti gini thu{t / Algorithm

Analysis and Design Lab
5

,11
Nguy6n Vin Dat Nguy6n Huj,nh Anh Vfr An ninh mang/ CyberSecurity 5

48 Nguydn Minh Nh{t Nguy6n Hodi Duc
Chu6i kh6i vd C6ng nghQ s6 c6i phAn trin / Blockchain

and Distributed technologies
5
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TT
Hg t6n

Gi6ng vi6n I
Ho t6n

Giring viOn 2
Hoc phin giiing day IIgc ki

49 Nguy6n Hodng An Hui,nh D5 Bio Chdu
Phan tich vd kiiim thri chuong trinh,/ Program Analysis

and Testing
5

50 Pho LIdi Ddng FI6 Narn fhiet k6 tr6i nghiQm ngudi dtng 5

5l D6 Thi Thanh Dieu Nguy6n Trung Tri Di6n todn ddm m6y / Cloud Computing 6

52 Nguy6n Thanh Hi6n Nguy6n Hodi Duc
Nhd ph6t tri6n phAn m6m hiQn rtai / The Modern

Software Developer
5

53 DO Thi Thanh DiCu Pham Thanh An H4 tAng dtr liQu l6n lBigDatalnfrastructure 6

54a Vuong Trong Nhdn Mai Nggc Thing C6ng nghQ df liQu /Data Engineering 6

55a Mai Nggc Thdng Vuong Trong NhAn 6

56a D6 Thi Thanh Dieu Nguy6n Trung Tri
DataOps vd Quin ly ch6t luo. ng dt liQu / DataOps and

Data Quality Management
7

s4b Nguy6n Vdn Dat Nguy6n Huj,nh Anh Vi An ninh rn6y tinh / Computer Security 6

55b Nguy6n VIn Dat Nguy6n Huj,nh Anh Vfr
Bio mdt rnang vd E6m mAy / Network and Cloud

Security
6

Thr,rc hdnh C6ng nghQ dir liQu / Data Engineering Lab



133

TT
Ho tOn

Giing viGn I
H9 t6n

Giing vi6n 2
Hoc ph6n giring d4y Hoc ki,

56b Nguy6n Vdn Dat Nguy6n Hulnh Anh Vi 6

57
Nguy6n Minh Hii
(GV)

Nguy6n Hodi Dric
Chi6n lugc s6 vd quin tri dir liQu / Digital Strategy and

Data Governance
6

58 Nguy6n Duy Thanh Pham XuAn Ki6n
Quin tri hQ thdng th6ng tin hiQn dai / Management Of
Modern Information Systems

7 8

59 L€ Nguy6n Hodng Nguy6n Trin L€ M6 hinh Ngdn ngir l6n /Large Language Model 7 tt

60 Ng6 Thanh Htng Nguy6n Minh Hai (GV) HQ thdng PhAn tdn / Distributed Systems 7 8

6l Nguy6n Duy Thanh Vfr L6 Quj,nh Phuong Ki€n truc vi dich vu / Microservices Architeclure 7,8

A) Nguy6n Duy Thanh Pham XuAn Ki6n
An toirn dt liQu vd Quy0n ri€ng tu lData Security and

Privacy
7,8

63 Nguy6n Duy Thanh Pham XuAn Ki6n
Kho dft lieu vd M6 hinh h6a Dit liQu / Data Warehousing

and Data Modeling
7 8

64 Nguy6n Thanh Hi€n Mai Ngoc Thdng Bio mflt hQ th6ng AI ty chri / Agentic AI Security 7 tt

65 Vn L0 Quj,nh Phucmg Pham Xudn Ki6n Xt ly Dir liQu Thdi gian thgc / Real-time Data Processing 7.8

66 Nsuv6n Thanh Hi6n Mai Ngoc Thdng
THTI. C TAP CUOI KHOA NGNNH CNTT /
INTERNSHIP IN IT

7

Thuc hdnh An ninh m4ng / CyberSecurity Lab
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TT
Hq t6n

Giing vi6n 1

Ho t6n

Giing vi6n 2
Hqc phin gi:ing d4y Hoc ki,

67 Nguy6n Thanh Hi6n Mai Ngoc Thdng
KHOA LUAN TOTNGHIEP NGANH CNTT/

BACHELOR'S THESIS IN IT
'7,8

DA

TBUdNG

CUA HIEU TRUONG

Nguy6n Drlc Trung

KHOAPHUTRACH CTDT

TRUO.NG KHOA

PGS.TS. NGUYEN MINH HAI

\e/


