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THANH pu6 so csi runqu
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CONG HOA XA HOI CHU NGHIA VIET NAM

fp. ruA Chi Minh, ngdy2g thdng )- ndm 202+

or cuoNc MoN HQC

CAU TRUC DIILIEU VA THUAT ToAN

CHO KHOA HQC DULIEU
A. THONG TrN cHUNG vE wION Hec
1. TGn m6n hec (ti6ng vieo : CAU TRUC otl llpu va rnUAT TOAN CHO

KHOA HQC ntllIry,U
2. TGn mdn hgc (ti6ng Anh) : DATA STRUCTURES AND ALGORITHMS

FOR DATA SCIENCE

3. Mfl s6 m6n hgc : DAT725

4. Trinh tIQ tlio t4o : D3i hgc

5. Ngirnh dio t4o rlp dgng : Chc nginh dio t4o bfc tl4i hgc

6. Sii tfn chi : 03

7. Phin b6 ttroi gian : 150 gid
.t- Tryc ti6p :45 gio

o L!'thuY€t : 45 gid

o ThUc hdnh : 0 gid
.t- Tryc tuy6n (n6u c6) : kh6ng vugt qu6 30o/o tdng thdi gian gidng dpy cria

m6n hoc.

- Tg hgc, tp nghiCn cuu : 105 gio

- Kh5c :0

8. Khoa quin lf m6n hgc : BQ m6n Toin Kinh t6

9. M6n hgc truric : Lap trinh hufng Aiii tuqng

10. MO te mdn hoc

MOn hgc trang bf cho sinh vi6n chc ci.u truc dt liQu ph6 bi6n vd c6c thuQt torin

ditin hinh tr6n ttmg lo4i c6u truc dt liQu dugc dirng trong khoa hgc m6y tinh n6i chung

vd c6c linh v.uc li6n quan n6i riOng nhu trf tuq nh6n tpo vd khoa hoc dt liQu. C6c c6u

truc dfi li6u ph6 bi6n g6m c6: ming, danh s6ch, cdy, OO tni. C6c thuflt toiln vd chi6n
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luqc thi6t k6 thuat to6n gdm c6 sip x6p, tim ki6m, chia d6 tri, quy ho4ch dQng, tham

lam, heuristics, vd duyQt dO thi ctng dugc gi6i thieu.

11. Mgc ti6u vh chuin tliu ra cria mdn hqc

11.1. Mltc fiAu crta mdn hgc (COx)

MBc ti6u MO te mgc ti6u
NQi dung CDR CTDT phfln b6 cho

m6n hoc

CDR

CTDT

(a) (b) (c) (d)

co1

Mdn hgc trang bi cho

sinh vi€n ky nlng

ldm viQc ilQc lQp vd

ldm viQc theo nh6m
-a i.
dd gidi quy€t cac bdi

to6n li6n quan <ttin

c6u truc dt liQu vd

gihi thuQt cho khoa

hqc dt lipu.

C6 ndng lgc ldm vi6c theo nh6m, truyAn

d4t hiQu qui trong di6u kiQn ldm viQc thay

ddi vd m6i trucmg hQi nhQp qu6c t6.

PLO3

co2

M6n hgc trang bi
cho sinh vi€n c6c ciic

ki6n thric co bin vd

c6u truc dtr liQu vi
,^vlec cal oat cac cau

truc dfr liQu ndy

trong ng6n ngfi lqp

trinh Python (ho[c
Java, hoflc C++;.
Ngodi rd, cdc ki6n
thric ve chi6n lugc
phdn tich vd ttritit tti
gi6i thuQt pfrO Ui6n

cfing tlugc gi6i
thiQu.

C6 kha ning v{n dUng thenh th4o kitin
). ."thuc n€n ting vd chuydn sdu dC gi6i

quytlt circvdnd€ chuy6n m6n

PL06

co3

M6n hgc trang bi cho

kha ning vfln dpng,

phdn tich, tl5nh v0 c5u

truc dfr li€u vd gini

thuQt dti cho c5c bdi

to6n li6n quan diSn

C6 ki6n thric vd k! ndng v6 khoa hgc

dii liQu img dpng trong kinh doanh
PLOI l
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Mgc ti6u Md te mgc ti6u
NQi dung CDR CTDT phfln bd cho

mdn hoc

CDR

CTDT

khoa hqc dU liQu

trong kinh doanh.

11.2. ChuAn ddu ra cfio miln hgc (CER MH) vd sqr tfuing gdp vdo chudn ildu ro crta

chrong trinh itdo tgo (CDR CTDT)

CDR MH NQi dung CDR MH

Mlic tIQ

theo thang

do cfia

CDRMH

Mgc ti6u

m6n hgc CER

CTDT

(a) (b) (c) (d) (e)

CLOI

Hi6u c5c ki6n thric v0 c6u

truc dt liQu sri dpng mQt
A^

sO ng6n ngft l4p trinh c[n

b6n nhu Python, lava,

C++ ldm ti€n c16 gi6i quytit

cdc bdi toiin trong linh vuc

khoa hgc dt li€u

2 co1, co2 PLO3

CLO2

Ung dpng tu duy vd k!
ning lflp trinh c6u truc dfi

liQu vdo viQc x6y dpg vd

dC xu6t gi6i phrlp cho c5c

bdi torin 1i6n quan <ltin linh

v.uc khoa hgc dt liQu.

aJ co3 PLO6

CLO3

Ung dpng c6u truc dir liQu

vdo viQc xdy dpg vd tI€
xu6t giai ph6p cho c6c bdi

toiin 1i6n quan d6n Hnh

v.uc khoa hgc dt liQu cho

kinh doanh, tai chinh vd

ngdn hang.

J co3 PLO1 I

J



11.3. Ma trQn tich h,qp giiro CDR MH (CLOi), CDR CTDT (PLOn) vd Chi sO tldntt

gid kA qud thrgc hiQn (PIn.k):

PLO3 PLO6 PLO1l
PI
1.1

PI
1.2

PI
6.1

PI
6.2

PI
11.1

PI
11.1

PI
tt.2

CLOl 2 2

CLO? J 3

CL03 J 3
aJ

12. Phucrng ph6p vir hinh thfc d4y vi hgc

12.1. Phwong phrip dqy vd hgc:

Nh6rn girip sinh vi6n d4t dugc c6c muc ti6u vd chuAn dAu ra cira mdn hoc, c6c chitin lugc vd

phuong ph6p giang d4y ducr. c rlp dr,rng cu thO nhu sau:

- Phuong ph6p Thuytit giang (Lecture): Giang vi6n trinh bdy tdi liQu vi giii drip c6c

thlc mdc cta hgc vi0n.

- Phucmg ph6p Bdi giang tucrng t6c (Interactive lecture): Thuy6t giang trong d6 c6

quang thoi gian nghi khoang tir hai d6n muoi l6m phrit d6 cho sinh vi6n thUc hiQn

c6c ho4t dQng hqc tdp (chAng han nhu: tr6 loi c6c cdu hoi tr6c nghiQm nhi6u lpa

chgn, gi6i quy6t v6n de, bdi tap so kh0p vd di6n vdo ch6 tr6ng trong t4p ghi chri bdi
x'giang, vdn drip vO mQt truong hqp di6n hinh nh6, bdi tap chia sd suy nghi theo cdp

ho{c th6o lufn nh6m nh6) cu sau 12 ctOn 20 phrit.

- Phuong ph6p 6n luyQn (Recitation): Hoc sinh tri loi c6c c6u h6i 
"e 

m6n thuc vd dgc

hi6u.

- Phuong ph6p Th6o luQn c6 dinh huong (Directed discussion): Th6o luqn trong lorp

theo mQt bQ c6u h6i it nhi6u c6 tinh trQt tu mi giAng vi6n dflt ra dC d6n ddt hgc sinh

<t6n nhtng nh{n thric hoac ki5t lufn nh6t dinh hoac dC girip hq dat dugc mQt k6t qu6

hqc tflp cp th6.

- Phuong ph6p giang day thdng qua Lem vi€c/trgc tap theo nh6m (Group

work/leaming): nguoi hgc thgc hiQn ho4t <lQng hgc tQp ho{c tao ra mQt san ph6m

theo nh6m nh6 tu hai diSn s6u nguoi trong hodc ngodi l0p hgc, ducri sg huong d6n

cdn thfln cta giing viOn.

12.2. Hinh thrbc dgy vd hgc:

Giang vi6n c6 th6 chti tl0ng lga chgn hinh thr?c giang day ld giing day tryc tiiSp

cho todn b0 thdi gian cria m6n hgc ho{c lya chqn hinh thric giang day tr.uc tuytin k6t
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hqp tryc titip, nhmg phni dim bio t6ng thoi gian gi6ng d4y tluc tuy6n kh6ng vugt qurl

30% thdi gian gi6ng d4y cria ci m6n hgc.

13. Quy ilinh cria m6n hgc

- Tty si5 sinh vi€n md giang vi6n quyiSt dinh sO luqng thdnh vi€n nh6m hgc t4p.

- Sinh vi6n tham dU lop hgc phAn phii tudn thri quy tic rmg xri cria Nhd Trudng;

sinh vi6n phii diSn lorp dring gid, i16m b6o thoi gian hgc tr€n 16p, c6 thrli t10

nghiCm tuc vd chri dQng, tich cgc trong hgc tflp, nghi€n cr?u.

- Sinh vi€n phii c6 y thric chuAn bi gi6o trinh, hgc liQu, m6y tinh cii nhdn (khi cin

thiis| d6 phr,rc w qu6 trinh hgc tQp.

14. Tni liQu hqc t$p

14.1. Tdi tiQu bdt buQc

[1]. Nguy6n Dric Nghia (2022). C6u truc dt liEu vi thuQt to6n. B6ch khoa Hd NQi.

14.2. Tdi liQu thom khdo

[2]. Hoang Nghia Ti , Q02l). C5u truc dfi liQu vd thu4t to6n, NXB : Xdy dpg.
t3]. D6 Xudn LO| (2004).C5u truc dir li€u vd gi6i thu4t, D4i hgc qu6c gia Hd Ngi.

B. PHTIoNG THr.Ic oANu crA uoN Hec

1. Ccr c6u phuong thrr?c d6nh gi6 m6n hgc

2. Phuong phip vi cdng cg tl6nh girl

2.1. D6nh gi6 qui trinh

2.l.l.Dinh gi6 tfnh chuy6n cAn

1

"l

5

Lo4i hinh

{L[nh gi6

Phuong phfp
tl6nh gi6

Sii lugng

bdri drflnh

gi6t

CDR MH dugc

tl6nh gi6

Trgn

gso

l. DAnh

gi6 qu|
trinh

l.l . Ddnh gi6 tinh chuy6n cdn 2 t0%

1.2. E6nh gi6 qu6 trinh 1

Ki€m tra tr€n phong m6y
I CLOI, CLOL 20%

1.3. D6nh gi6 qu6 trinh 2: Bdi

tQp lon vd bdi tflp vC nha
1 CLOI, CLO2 20%

2. Dfutrh

giri cu6i kj 2.l.Biritl6nh gi6 cuOi t3,
1

CLO1 , CLOZ 50%
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a.Hinh thric d6nh gi6: sinh vi€n ph6t bi6u, tg lu4n ho{c trac nghiQm, tr€n lop hqc

ho{c tr€n c6c ndn t6ng hgc tpp tryc tuy6n; tAn su6t hiQn diQn cria sinh vi6n vd su

tham gia vdo qud trinh hqc tQp tai gi6ng ducrng.

b.Thdi di6m, crich thric thUc hien bdi d6nh gi6:

Thoi tlii5m: di6n ra trong su5t c6c bu6i hgc ctia hgc phan.

ViQc tl6nh gi6 k6t qui hgc t4p dugc thpc hiQn bing il6nh gi5 chuy6n can clugc

thUc hiEn bing phucrng thric di6m danh vd ghi nh4n quil trinh tham gia hgc tflp

c6c nQi dung cria hgc phAn. Di6m danh thgc hiQn tr€n danh srlch lop hgc phAn

chinh thric do Trudng cung cAp. ViQc ghi nhfn quri trinh tham gia hgc tQp c6c

nQi dung cria hgc phAn ilugc thuc hiqn khi: (1) gi6ng vi6n mdi tlich danh sinh

vi6n trd loi c6c c6u hoi hay phdn cdng gi6i quytit c6c bdi tflplchri dA thao 1u6n

(tham gia thq clQng), (2) sinh vi6n tg giilc (xung phong) tri loi c6c cdu h6i hay

tham gia gihi quy6t c6c bdi t4plchi it€ th6o lu4n (tham gia chri dQng); sinh vi€n

c6 t6n su5t tham gia tr6n 50% sd budi hgc v6i ila sO tti t16p s6t diry in cta v6n

ae tfri dugc x6c ilinh ld chri tlQng tham giarilttich cuc vdo qu6 trinh hgc tQp tr6n

gi6ng tluong.

c.NQi dung, k6t c6u bdi d6nh gi6

NQi dung cria tLlnh giii chuy6n cAn g6m:

o tAn su6t hien diQn cria sinh vi6n

o sg tham gia vdo quri trinh hqc tAp t4i gi6ng ducrng.

f6t c6u bai danh gi6: rlii5m danh, ghi nhfn sg tham gia vdo qu6 trinh hgc.

d.Rubric tl6nh gi6

Ti6u chi
tl6nh gi6

CDR
Trong

so

Thang di6m
Tr0
d6n 3,9

Tt 4,0

d6n 5,4

Ttr 5,5

d6n 6,9

Tt 7,0

d6n 8,4

Tt 8,5

d€n 10

Tdn su6t hiQn

diQn cira sinh

vlen 40%

HiQn

dien

giang

duong

duoi
40% s6

buOi

hgc

HiQn

dien
giang

duong

tr0n

50% i

budi
hqc

SO

Hi0n
diQn

giang

duong

tr6n

60% sO

bu6i hqc

Hi0n
diQn

giang

duong

tr6n

70% s6

buOi

hqc

HiQn

diQn

gitng
ducmg

trOn

80% sO

bu6i hqc

Su tham gia

vdo quri trinh
hqc tflp tai

60%
kh6ng
tham
gia vdo

tham

gia thp
d0ng

tham gia

chri

rl0ng

chir

d0ng

tham

chri

d0ng

tham gia
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Ti6u chi

d6nh gi6
CDR

Trong
A

SO

Thang di6m

Ttr 0

d6n 3,9

Ttr 4,0

d6n 5,4

Tt 5,5

d6n 6,9

Tir 7,0

d6n 8,4

Tir 8,5

d6n 10

giang ducrng qu6

trinh

th6o

luan vC

n0i
dung

bdi hqc

trong
I

suot

hgc

phan

vdo qu6

trinh
th6o

Iluan ve

nQl

d.,ng

bei hec

trong
su6t hoc
,tphan

vdo qu6

trinh
th6o

,lluan ve

nQl

dung bdi

hec

trong

su6t hgc
,l

phan

gia tich
cgc vdo

qu6

trinh
th6o

luan vC

n0i
dung

bei hqc

trong

su6t hgc

phan

r6t tich
cyc vdo

qu6 trinh
th6o

Iluan ve

,r'i a.,ng

bdi hsc

trong

sui5t thoi
hqc
,x

pnan

z.l.z.Bni ki6m tra trGn phdng miy

a.Hinh thric drlnh giii: sinh vi6n ldm bdi tap cii nh6n tr6c nghiQm vi bdi tQp lap trinh

tr6n phdng thgc hinh ho{c tr6n c6c nAn ting hgc tQp tr.uc tuyiSn.

b.Thdi dii5m, crich thric thgc hiQn bdi cillnh gi6:

Thoi tti6m: mQt hoic mQt phAn bu6i hqc dugc giang vi6n vd sinh vi6n thdng

ntr6t.

Danh giri k6t qu6 hgc tap bAng Bdi ki€m tra c|nh6n ilugc thUc hiEn blng c6ch

t6 chric ki6m tra t4p trung t4i phong thgc hdnh c6 m6y tinh h6 trg ldm bdi: lfp

trinh tr6n m6y vd dugc sri dgng tii liQu (trong trudng hqp cen thi6t, c6 th6 thay

th6 bing hinh thric kiiSm tra online; trong trudrng hgp ndy, gi6ng vi6n se th6ng

b6o chi titit d6n sinh vi6n itnhbt 1 tuan trudc ngdy kiiSm tra vd thdi gian giao dA,

thcri gian thpc hiQn bdi ki6m tra, phuong thric ldm bei vd nQp bdi qua mAng

internet).

c.Noi d*g, kist cAu bdi il6nh gi6

NQi dung diuth gi6 cria Bdi ki€m tra cd nhan 1A kfrOi tuqmg kitin thric ki6m tra

tuong img v6i ttrOi tuqng kii5n thtc cria tii5n <I0 d4y hgc dd dugc quy tlinh. DC

ki6m tra do giang vi6n so4n, chlu tr6ch nhiQm vA chuy6n m6n;

ftit c6u bei dAnh giri: t6i thi€u c6 02 cdu h6i; thdi gian ki6m tra t6i tla bdng thoi

gian thi hi5t hgc phAn.
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d.Rubric danh gi6

Ti6u chi

d6nh gi6
CDR

Trong

SO

Thang di€m

Tt 0 i16n

3,9

Tir 4,0

d6n 5,4

Tt 5,5

d€:n 6,9

Tir 7,0

d6n 8.4

Tt 8,5

ddn 10

Vii5t c6c

functions

oung

chric

n6ng

CLOl
30%

C6 nQp

k6t qui
lim bdi

t0p

Chucrng

trinh

ch?y

kh6ng c6

lo1

Chuong

trinh

chay

ttting l/3

s5 test

Chuong

trinh

chay

dtmg2l3

s5 test

case

Chucrng

trinh ch4y

dring t6t

cA test

case

XAv

dwng

chucmg

trinh

(bao g6m

function

calls)

kh6ng
,i.

bao lol

CLO2

30%

C6 nQp

kOt qu6

lem bdi

t0p

Chucrng

trinh

chay

kh6ng c6

lo1

Chucrng

trinh

chay

dfng 1/3

s6 test

Chuong

trinh

chey

dtmg2l3

s6 test

case

Chuong

trinh chay

dring tAt

c6 test

case

XAv

dung

chuong

trinh gi6i

cric bdi

to6n

trong

linh v.uc

tii chinh,

ngan

hang

CLO3

40%

C6 nOp

k6t qui
lem bdi

t4p

Chuong

trinh

chay

kh6ng c6

lo1

Chuong

trinh

chay

dung 1/3

s6 test

Chuong

trinh

chay

dtr;rg2l3

s6 test

case

Chuong

trinh ch4y

<hing t6t

cA test

case

2.1.3. Bni t$p k6nr vi bni t$p vd nhir

a.Hinh thric danh gi6: bdi b6o ciio vd sin phAm (chuong trinh m6y tfnh) do mQt c6

nhdn hoflc nh6m kh6ng qu6 5 thenh vi6n thgc hiQn (lJri can thitit, gi6ng vi6n

xem x6t viQc tlng thdnh vi6n ctia nh6m). Quy c6ch cria b6o c6o dugc giing vi6n

quy ttinh trong 03 bu6i hgc dAu ti6n.
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Gidng viOn t6 chric cho sinh viOn hinh thAnh c6c nh6m bdi tdp 16n. DO tdi ctra bdi

t4p l6n, thdi gian vd phucrng thuc nQp dugc gi6ng vi0n th6ng b6o nh6m sinh vi6n

trpc tiiSp tpi l6p ho{c qua email trong tuAn hgc dAu ti6n cria hoc phAn. Nh6m sinh

vi6n t6 chric thr,rc hiqn bdi tdp trong thoi gian tU hgc tpi nhd; sau d6 n6p bdi tdp

dtln giing viOn theo thoi gian quy d!nh. Gi6ng viOn ch6m, tri di€m vd cung cAp

nh4n x6t cho ciic nh6m nit kinh nghiQm, dric ktlt tri thric cAn Hnh hQi.

c.NQi dung, k6t cAu bdi drinh gi6

NQi dung d6nh gi6 cria hinh thuc drinh gi6 ktit quf, hgc tap bing bdi tpp l6n theo

nh6m vd bdi tdp vC nhd thuc hiQn boi tirng c6 nh6n, la kh6i luqng kiOn thric cria

hgc phAn dd quy dinh trong DA cuong ndy, th6 hi6n cu thO qua c6c chri dd cia ciic

bdi tOp

f6t c6u bdi d6nh giri: t6i thi6u c6 03 y6u c6u O6i vOi m6t dC tai bdi tdp nh6m, t6i

thi6u 02 cdu h6i AOi vOi bAi tap v0 nhd.

d. Rubric ditnh giit

Bdi tflp viinhd:

Ti6u chi d6nh

gtiL
CDR Trgng s6

Thang di6m

Tt0
d6n 3,9

Tri 4,0

d6n 5,4

Tt 5,5

d6n 6,9

Tir 7,0

d6n 8,4

Tt 8,5

d6n 10

Vi€t c6c

functions dring

chric ndng

CLOl 30%

C6 nQp

kdt qu6

ldm bdi

t0p

C6lap
luan dd

d6n ra loi
gidi

Hodc

chucrng

trinh
chay

kh6ng c6

lol

Lfp luQn

d6n ra ldi
gidi vfn

dpng kitin
thirc m6n

hqc

Ho4c

chucrng

trinh chay

dring 1/3

s6 test

case

Lap lufln

d5n ra loi
gidi

tucrng d6i

thuytit

Phuc
Hodc

chucrng

trinh
chay

dfing2l3
s6 test

case

c6ldi
giiti

hodn

chinh
ho[c

chucrng

trinh
chay

dring

^.vcn tat

ctt citc

test case

Ggi crlc

functions dring
40%

C6 nQp

t6t qua

lim bai

t0p

C5 lap

1u4n dC

d6n ra lcvi

gi6i ho4c

Lap 1u0n

d5n ra ldi
giii vdn

dr;ng kitin

Lfp lufn
d6n ra ldi

gi6i

tucrng d6i

c6ldi
gi6i

hodn

chinh
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CLO2

chucrng

trinh chay

kh6ng c6

lo1

thfc m6n

hoc hodc

chucrng

trinh chay

dirng l/3
s6 test

case

thuyCt

Phuc
ho4c

chucrng

trinh
chay

dring

28 s6

test case

ho{c
chuong

trinh
chay

dirng
!

vor tat

cd cdc

test case

Xdy dgng

chuong trinh
img dung gi6i

c6c bdi to6n co

bAn v€ tdi chinh,

ngdn hirng

CLO3 30%

C6 nQp

k0t que

ldm bai

t0p

C6 lQp

lu4n dC

d6n ra ldi
giii ho4c

chucrng

trinh chay

kh6ng c6

lol

L0p

luQn ddn

ra loi
gi6i vfln

dung
..i,
Klen

thric

mdn

hec

noac

chuong

trinh
chay

dring

1/3 s6

test case

LQp lu4n

d6n ra loi
gi6i

tuong d6i

thuy6t

Phuc
hodc

chuong

trinh
chay

dring

28 s6

test case

c6 tdi
gini

hodn

chinh

hodc

chucrng

trinh

chay

dring

v6i tAt

ctt citc

test case

Bdi tap ldn:

Ti6u chi d6nh

gta
CDR Trong sO

Thang di€m

Tr0
d6n 3,9

Tt 4,0

d6n 5,4

Tt 5,5

di:n 6,9

Tt 7,0

d6n 8,4

Tt 8,5

d6n i0

PhAn l6p trinh

CLOl

50%

C6 nQp

ktit qud

ldm bii
Qp

Chucrng

trinh
chay

kh6ng c6

l6i

Chuong

trinh
chay

dfng
1/3 s6

test

Chuong

trinh chay

ding2l3
s6 test

case

Chuon

g trinh

chay

dring

tdt ctt

test

case

Co s0ly ludn cira

b6o c6o

CLO2

30%

Kh6ng

su dgng

ly luAn

khoa

hoc li6n
quan

C6 sri

dung

nhtmg

chua

dfng ly
lufn

khoa hoc

li6n quan

Trinh
bay lf
ludn

khoa

hqc li6n
quan,

nhmg
chua dir

Su dpng

dring lf
luAn khoa

hgc li6n
quan, c6

sric

thuy6t

Phuc

Str

dung

chinh
,i

xac, rat

thuy6t

phuc vA

l1f lufn
khoa

10



Ti6u chi drffi
sia

CDR Trgng s6

Thang di6m

Tt0
d6n 3,9

Tir 4,0

d6n 5,4

Ttr 5,5

d6n 6,9

Tt 7,0

d6n 8,4

Tt 8,5

d6n 10

sric

thuy6t

Phuc

hoc li6n
quan

Vdn phong khoa

hqc

CLO2

t0%

Hanh
- . 

^.van tor

nghia 0

cdc
,l

pnan

n0i

dung

chinh

Hanh

vdn

lung

cirng

nhung

nguoi
doc v6n

c6 th6

hi6u nQi

dung

Hdnh vdn

t6t, d6i

khi c6l5i
diSn d4t

Hdnh

vdn rd

rdng,

mach

lac

L6i d4o vdn Trt 100% t6ng di6m

Hinh thric cira

b6o c6o

CLOl

t0%

Khdng

dinh

dang

theo b6t

cri ti6u

chi niro

Co l5i:
kh6ng

- ,i
can Ie,

kh6ng
,,.

tnong

nh6t dinh

dang

do4n

vdn, sai
,,,1 .i.
k_t10 glay

c6 l6i:
Kh6ng

dinh
dang

todn

vdn

bAn,

kh6ng

th6ng

nh6t

font
chir

c6 l5i:
thi6u

d6nh s6

trang;

thi6u bia

hodc trinh
bdy bia

sai quy

dinh

Dinh
dang

dring

tdt ctt

c6c ti6u

chi y6u

cau

I

2.2.D6nh gi6 cuiii k)
- pA ttri do Khoa/BQ m6n qu6n lyi hgc phAn ra dC ho6c trich xu6t ttr Ngdn hdng cdu hoi

thiA{gdn hdng tl6 thi cria Tru}ng (ntiu c6).

- Hinh thric d6nh gi6:

Hinh thfc tllnh girl Lqa chgn

V6n d6p

Tg lupn

Trdc nghiQm kh6ch quan

Tr6c nghiQrn kh6ch quan ktit hqp tg lupn

Thgc hdnh tr€n rn6y tinh

Titiu lufln/OO anZUai tpp l6n (c6 nh6n)
NQp bdi kh6ng thuytft trinh

N6p bdi c6 thuy6t trinh

11

Hanh

v6n lirng

cring

khitln

cho

ngudi
dgc kh6
c6 th6

, .l
nleu nol

dung



Hinh thf'c tl{nh girl Lga chgn

Ti6u ludn/d6 6nlbai tAp ldn (nhom)
NQp bdi kh6ng thuy6t trinh X

NQp bai c6 thuytit trinh

Thoi gian ldm bdi ltOi ttri6u - t6i dal: ttr I d6n 7 ngdy ldm viQc.

MO ta vC t6t c6u d6 thi: tt€ tdi dg 6n khoa hoc dt liQu trong kinh doanh: DA tdi co

it nh6t 03 y0u vi) vi6c v4n dpng c6c ki6n thuc dd hgc d0 gi6i quyilt mQt bdi to6n

thgc tti. Sinh viOn ldm dg 6n theo nh6m. NQi dung yOu cAu cria dp 6n ph6i phin

rinh khia canh thric t6 cria viQc ring dpng khoa hgc dir li0u trong kinh doanh. Tuy

theo si sO tcrp md gi6ng vi6n quytlt dinh m6i nh6m bao nhi6u sinh vi0n.

MO ta v0 ph4m vi nQi dung cria dd thi: chuong 2 d€,nchucrng 9.

Rubric il6nh gia/hoflc Ma tran dd: D6nh gi6 tuong tu nhu phAn 2.1.3 (Bdi tap l6n).

Ti6u chi d6nh

si6
CDR Trong sd

Thang di6m

Tri 0

d6n 3,9

Tt 4,0

d6n 5,4

Ttr 5,5

d6n 6,9

Tti 7,0

d6n 8,4

Ttr 8,5

d6n l0

PhAn l6p trinh

CLO3

5jYo

C6 nQp

k€t qui
ldm bdi

t0p

Chucrng

trinh

chay

kh6ng c6

lol

Chuong

trinh
ch4y

dring

l/3 s6

test

Chucrng

trinh chay

dtng2l3
s6 test

case

Chuon

g trinh
chay

dring

6tctt
test

case

Co sd ly luAn

cira b6o c6o

CLOZ

30%

Kh6ng

su dqng

l;f luan

khoa

hgc liOn

quan

C6 sir

dung

nhung

chua

dring l;f
lufn

khoa hgc

li6n quan

Trinh
bay ly
lufn
khoa

hgc li6n
quan,

nhrmg

chua dri

sric

thuytit

Phuc

Su dqng

dtng lf
luAn khoa

hgc li6n
quan, c6

sric

thuytit

Phuc

Sir

dung

chinh

xirc,rdt
thuyCt

phuc vd

l;f luan

khoa

hoc li6n
quan

Vdn phong

khoa hoc

CLO2

t0%

Henh
- .4.

van tol
nghia o

citc

phin
n0i

dung

chinh

Hdnh

vdn lung

cirng

khitin

cho

nguoi
dgc kh6

c6 th6

Hdnh

vdn

lirng

cring

nhtmg

nguoi
dgc v5n

c6 th6

Hdnh vdn

t6t, <t6i
, ,x.

Ktu co lol
diSn d4t

Hdnh

vdn 16

rdng,

m4ch

lac

t2



hi6u nQi

dung

hi6u nQi

dung

L6i d4o vdn Tru 100% t6ng di6m

Hinh thric cua

biio c6o

CLOl

t0%

Kh6ng

dinh
dang

theo bAt

cti ti6u

chi ndo

^,.x.uo lol:
ktdng
- ,;.

can le,

kh6ng

th6ng

nl6t alnl
dang

do4n

vdn, sai

kh6 gi6y

^, 1x.Lo lor:

Khdng

dinh

dang

todn

vdn

bAn,

khOng

th6ng

nh6t

font
cht

c6l6i:
thi6u

d6nh sd

trang;

thi6u bia

hodc trinh
bdy bia

sai quy

dinh

Dinh
dang

dring

tdt cit

c6c ti6u

chi y6u

cau

Quy ttinh vA viQc sri dqng tdi liQu: sinh vi6n tlugc sri dgng tdi liQu nhung cin ghi

rO ngu6n trich d6n/tham kh6o.

Cric quy dinh khrlc vC Uai drinh gi6: Kh6ng c6.

I

I

l3



C. NQI DUNG CHI TIET GIANG DAY

Thtri
luflrg
(gid)

N6i dung giing d4y
CDR
MH

Ho4t ilQng

Phuong phip d4y vir hgc
Bii drlnh

si6
Hgc
IiQu

a)( (b) (c) (d) e)( (D

5 Chuong 1: T6ng quan
l. Kh6i niQm vd vai trd cria gi6i

thuQt vd c6u truc dir li€u

trong mQt tt6 iin tin hgc

1.1 Kh6i ni6m

1.2 Vai trd
2. Circ ki€u dt liOu co b6n

3. Thi0t k6 vd phdn tich giii thu6t

4. T(nh d6 phric tap cria gi6i thu6t
Bdi fip chuong I

CLOI

GIANG VIT,N:

- Gi6i thiOu m6n hqc (chri y: gi6o

trinh, c6ng b6 llch ki6m tra gita k!,
giao tI6 tei bai ti6u lufn nh6m).

- Gi6ng biri, vAn d6p v0 crlc kh6i niQm

co bin.
- Giao sinh vi€n chuAn bibAi Chuong

2.

SINH VITN:

- Nghe gi6ng, tham gia thio lu4n,

ph6t bi6u f kitin x6y dpg bii.
- TrA loi cAu hoi cria giing vi6n.

o

B.2.t.r

8.2.t.2

8.2.1.3

8.2.2

Chucrng 3

[1],

Chuong 1,2,
3 [2]

5 Chuong 2: DQ quy
l. Tdng quan vC de quy

l.l. Kh6i ni6m dC quy

1.2. Uu vii nhuoc di6m cfia d0 quy

1.3. Thi0t kti giai thudt dQ quy

1.4. Giai thuat <IQ quy ph6 bi6n

2. Thi€t ke giai thuQt ttQ quy

CLOI,

CLOZ

GIANG VITN:

- Ki6m tra bdi cfl.

- Giang bii mdi.

- Giao sinh vi6n chu6n bi bdi Chucrng

J.

- Giai d6p c6c cAu h6i cria sinh vi6n.

B.2.t.t

8.2.1.2

8.2.t.3

8.2.2

Chuong 4 [1]

t4



Thcri
lugng
(eid)

NQi dung gi6ng d4y
CDR
MH

Ho4t tlQng

Phucrng phfp d4y vir hgc
Bli dfnh

gi
Hgc
liQu

3. Phuong phrip quay lui
4. Mgt sO Uai to6n minh hga bAng gi6i

thuft dQ quy

Bdi tQp chuong 2

- Hudng d6n sinh vi6n tg hoc, tu

nghiOn cuu.

- Giao bni tfp ve nna vd bii tfp lon

- Hu6ng d6n ldm bdi tap l<rn

SINH VITN:

- Nghe giing, tham gia th6o ludn,

ph6t bitiu y kien xiy dpg bdi.

- Trd ldi c6u hoi ctia gi6ng vi6n.

- Ldm bdi tQp v€ nhd

5 Chucrng 3: Danh sdch
I Gi6i thieu

2 Danh s6ch li6n ktit

3 Ngan x6p(Stack)

4 Hang <Iqi (Queue)

5 tJng dUng ctra danh s6ch li6n

k6t

Bdi tqp chuong 3

CLOI,

CLO2

GIANG VITN:

- Ki6m tra bdi cfi.

- Gi6ng bdi m<ri.

- Giao sinh vi6n churin bi bai Chucrng

4.

- Giai ditp citc cdu hoi cria sinh vi6n.

- Hudng d6n sinh vi6n tg hgc, tg

nghiCn cr?u.

- Hucmg a6n tam bdi tap lon

SINH VITN:

B.2.t.t

8.2.t.2

8.2.t .3

8.2.2

Chucrng 7 ,
enl
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Thdi
lugng
(gid)

NQi dung giing dgy
CDR
MH

Ho4t tlQng

Phuong phfp d4y vh hgc
Biri dfnh

giit
Hgc
liQu

- Nghe gifurg, tham gia thio ludn,

phdt bitiu j ki0n xdy dpg bdi.

- TrA loi cAu hoi cua giing vi6n.

- Ldm bni tfp vA nna

5 Chucrng 4: Ciy vir thu$t toin tr6n
ciy

7 Chc kh6i niQm co b6n
^ ^, r r.i r.Xz vacn bleu olen cay

3 Cdy nhi phdn

4 Cdy nhi phdn tim ki6m

5 C6c loai cdy kh6c

Bdi tqp chwong 4
CLOI,

CLO2

GIANG VITN:

- Ki6m tra bdi cfr.

- Gi6ng bdi m6i.

- Giao sinh vi6n chuAn bi bdi Chucrng

5.

- Giai d6p c6c cdu hoi cira sinh vi6n.

- Hucrng dAn sinh vi6n tu hoc, tu

nghiOn criu.

- Hucmg dan lem bdi tap lcrn

SINH VITN:

- Nghe giing, tham gia th6o ludn,

ph6t bi6u f kiCn x6y dpg bdi.

- T16ldi c6u hoi cira gi6ng vi6n.

- Ldm bdi tfp ve nna

B.2.t.t

8.2.1 .2

8.2.t.3

8.2.2

Chucrng 8,

11 [1]

Chuong I
muc 12 13,

Chuong 5

mpc 18,

Chucmg 6

m1c23[2]

5 Chuong 5: Dd thi vi thuflt todn tr6n
ao tni CLO 1,

CLO2

GIANG VIEN:

- Ki6m tra bii cfr.

B.2.t.r

8.2.r.2
[1], [2], [3]

t6



Thli
luqng
(eid)

NQi dung giing d4y
CDR
MH

Ho4t tlQng

Phucrng phfp d4y vi hgc
Bii d6nh

ei6
Hqc
liQu

1 Dinh nghia vd c5c khSi niQm

vC tlO thi
2 Bi6u aiSn AO tni
3 Ph6p duyQt mOt d6 thi
4 C6c chi6n luqc thi6t tti tnuat

to6n trOn d6 thi
Bdi fip chuong 5

- Gi6ng bdi mcyi.

- Giao sinh vi6n chuAn bi bei Chuong

6.

- Giai diry circ cdu h6i cria sinh vi6n.

- Hu6ng d6n sinh vi0n tu hgc, t1r

nghiOn cuu.

- Hucmg d6n lnm bai tap lcrn

SINH VITN:

- Nghe giAng, tham gia th6o lufn,
ph6t biiSu f kiiin xdy dpg bdi.

- Tri loi c6u h6i cira gi6ng vi6n.

- Lem bdi tfp vO *ra

8.2.1.3

8.2.2

5 Chuong 6: Sip x6p

1. Gidi thieu ve Uai toiin s6p x6p

2. GiAi thu0t Bubble Sort

3. Giai thu4t Selection Sort

4. Giei thuflt Insertion Sort

5. Giai thu0t Quick-sort

6. Giai thuat Heap-sort

CLOI,

CLO2

GIANG VITN:

- Ki6m tra bii cfi.

- Giang bii moi.

- Giao sinh vi6n chuAn bibei Chuong

7.

- Giai dap cdc cdu h6i cria sinh viOn.

- Huong d6n sinh vi6n ty hgc, ty
nghiOn cftu.

- Hudng d6n ldm bdi tap lon

B.2.t.l

8.2.t.2

8.2.t.3

8.2.2

t1l, t2l, t3l

t7



Th0i
luqng
(giir)

NQi dung giing d4y
CDR
MH

Ho4t iIQng

Phucrng phrlp d4y vi hgc
Biri dfnh

ei

Hgc
liQu

7. l.l}t s6 gi6i thu{t sdp x6p kh6c:
Interchange Sort, Merge sort,
Radix sort,

Bdi tQp chaong 6

SINH VIEN:

- Nghe giing, tham gia th6o ludn,

ph6t bitiu f kii5n xdy dpg bdi.

- T16lcvi c6u h6i cria giing vi6n.

- Ldm bdi tap vA nna

5 Chucrng 7: Tim ki6m
. -l I '
1. T6ng quan vd tim ki6m

2. Tim ki€m tuy6n tinh
3. Tim ki6m nhiphdn
4. D6nh gie dQ phirc t4p

Bdi tqp chuong 7

CLO1,

CLO2

GIANG VITN:

- Ki6m tra bdi cfi.

- Gi6ng bdi moi.

- Giao sinh vi6n chuAn bibei Chuong

8.

- Giei diry ctrc cdu hoi cria sinh viOn.

- Hunng d6n sinh viOn t.u hgc, tu

nghiOn cr?u.

- Hudng d5n ldm bni tap lon

SINH VITN:

- Nghe giing, tham gia th6o lufn,
ph6t bi6u f kir5n x6y dr4g bdi.

- T16ldi cdu hoi cria giing vi6n.

- Lem bdi tfip vA nna

B.2.t.t

8.2.t.2

8.2.r .3

8.2.2

[1], [2], [3]
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Thcri
Iugng
(gitr)

NQi dung giing dgy
CDR
MH

Ho4t tlQng

Phucrng phSp d4y vi hgc
Bii ddnh

si
Hgc
liQu

5 Chumrg 8: Numpy
8.1. Gi6i thieuNumpy

8.2. Mang Numpy

8.3. E6nh chi mgc ming
8.4. Citrut (slicing)

8.5. MOt s6 ph6p to6n

8.6. Broadcasting

8.7. Sip xtip, tim ki6m vi dtim

8.8. Sao ch6p

8.9. Numpy vd tt4i s6 tuy6n tinh

8.10. T6ng ktit
Bdi tfp

CLOl,
CLO2

GIANG VITN:

- Ki0m tra bii cfi.

- Gi6ng bdi moi.

- Giao sinh vi6n chuAn bibdi Chucmg

9.

- Giai dfip cic c6u hoi cua sinh vi6n.

- Hudng d6n sinh vi6n tu hoc, tg

nghiCn cuu.

- Hu6ng d5n ldm bdi tfp lon

SINH VITN:

- Nghe gi6ng, tham gia thio lufn,

ph6t bitiu y kien xdy dpg bdi.

- TrA ldi c6u hoi cria giing viOn.

- Lem bni tfp v€ nna

B.2.1.1

8.2.1.2

8.2.t.3

8.2.2

[1], [2], [3]

5 Chucrng 9z Cic thuviQn Python phd

bi6n

9.1. Pandas

9.2. Matplotlib
9.3. sciPy

9.4. sciKit-learn

9.5. Statsmodels

spaCy

CLO1,

CLO2

GIANG VITN:

- Ki0m tra bdi cfr.

- Giang bdi m6i.

- Giai ditp citc cdu hoi cria sinh viOn.

- Huong d6n sinh vi6n tg hgc, ty
nghiCn ciru.

B.2.t.l

8.2.t.2

8.2.t .3

8.2.2

[1], [2], [3]

le\jy



Thcri
lugng
(eid)

NQi dung giing d4y
CDR
MH

Hogt ilQng

Phuorg phdp d4y vh hgc
Bii drlnh

gii
Hgc
liQu

- On tQp

SINH VITN:

- Nghe gihng, tham gia th6o luAn,

phrit bi6u y ki6n xAy dlmg bdi.

- Trd ldi cdu hoi cia gi6ng vi6n.

- Lirm bdi tflp vC nna

TR G

guy6n Minh Hii

TRTIONG

N

ivtoN

NGTI, so4N

VO Dric Vinh

TRTIoNG

H0'

TBUi'NG
Hgfi,lciil
THiNH

guy6n Minh Hii
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