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CUONG MON HOC 
COURSE SPECIFICATION 

I. Thong tin tong coat - General information 

1. Ten mon h9c ti6ng Viet/ Course title in Vietnamese: Ciu trtic dir lieu va thu4t 

giai 

Ma mon hoc/Course code: DATS2402 

2. Ten mon h9c ti6ng Anh/ Course title in English: DATA STRUCTURE AND 

ALGORITHMS 

3. PhIrcmg thtic giang day/Mode of delivery: 

O Trkrc tie'sp/FTF 
	

❑ True tuye'n/Online 	El Ke'st hop/Blended 

4. Ng8n ngir giang day/Language(s) for instruction: 

• Ting Viet/Vietnamese 	CI 	Ting Anh/English ❑ Ca hai/Both 

5. Thu8c thanh ph'6n kin thlic/ky nang/ Knowledge/Skills: 

O Gido dvc dai ctrcrng/General 
	

❑ Kin thirc chuyen nganh/Major 

❑ Kin thirc ca sa/Foundation 	 0 Kin thuc 138 try/Additional 

▪ Kin thuc nganh/Discipline 	 0 D6 	an/Khoa 	luan 	tot 

nghiep/Graduation thesis 

6. Se) tin chi/Credits 

T8ng s8/Total L ,  thuye't/Theory Thuc hanh/Practice Si gi6 to h9c/Self- 
study 

4 3 1 125 

7. Phu trach mon hoc-Administration of the course 

a. Khoa/Ban/B8 mon/Faculty/Division: Khoa Khoa hoc co ban/B8 mon Toan 

b. Giang vien/Academics: TrAn Hong Ma 

c. Dia chi email lien he/Email: mo.th@ou.edu.vn  



d.Pliong lam viec/Room: Phang 502, 35-37 HO Hao Hon, Phtrong Co Giang, Quan 1, 

TP.HCM. 

II. Thong tin ve mon hoc-Course overview 

1. MO to mon hoc/Course description: 

Mon hoc nay trang bi cho sinh vien cac giai thuat giai quyet van de va do phirc tap dm 

giai thuat va cac phircmg phap tiep can voi giai phap giai quyet van de, thiet ke va phan tich thuat 

giai. 

Mon hoc nay bao gOm cac not dung: danh sach dac, danh sach lien ket, cay nhi_phan tim 

kiem, bang barn, B-cay va cac thuat town sap 'Cep, tim kiem; thuat giai sap xep (heapsort, quick 

sort, counting sort, bucket sort); 6' thi, thuat giai tim kiem tren do thi (BFS, DFS), thuat giai tim 

duang di ngnn nlint (Dijkstra, Bellman-Ford), thulat giai tim cay bao tram nho nhAt (Kruskal, 

Prim). 

2. Mon hoc di&I k*i/Requirements: 

STT/No. Mon hoc diL ki'n/ Requirements Ma mon hoc/Code 

1.  Mon tien quyet/Pre-requisites 

2.  Mon hoc truac/Preceding courses 

Ca soy lap trinh ITEC1505 

3.  Mon hoc song hanh/Co-courses 

3. Muc tieu mon hoc/Course objectives 

Muc tieu 
mon hoc/ 
Course 

objectives 

MO to - Description 
CDR CTDT phan 
bo cho mon hoc - 

PLOs 

- Hieu dugc cac cau true du lieu ca ban nhu danh sach, 
cay nhi phan tim kiem, bang barn, B-cay va cac thao tac 
tren inZii cau true du lieu. 
- Hieu dugc cac giai thuat tim kiem, sap xep. 

CO1 
- Phan biet dugc sg khac nhau giva cac giai thuat tim 
kiem, &flu cac giai thuat sap xep. 

PL03, PLO4 

- Hieu each tinh dO phirc tap cila mot giai thuat. 
- Phan tich thiri gian thgc hien thuat giai dimg 14 phap 0 

- Co kha nang phan tich, chon cat' true du lieu, giai thuat 
thich hop de giai quyet van de. 
- Sir dung nen ngir lap trinh Python de cai dat cat' true 

CO2 du lieu danh sach, cay nhi phan tim kiem, bang bam, B- 
cay va cac thao tac v&i mi3i cau true du lieu. 

PLOT 

- Cai dat giai thuat a giai quyet cac van a sap xep, tim 
kiem, teen 6 thi. 



4. Chuan dau ra (CDR) mon hoc — Course learning outcomes (CLOs) 

1-19C xong mon hoc nay, sinh via có kha nang 

Muc fiat' mon 
h9c/Course 
objectives 

CDR mon 
hqc (CLO) 

 
Mo ti CDR -Description 

CO1 
CLO1 

Hi6u dirge eau talk di( lieu co ban nhu danh sach, cay nhi 
phan tim kiem, bang barn, B-cay va cac thao tac tren m8i 
cau tnic du lieu. 

CLO2 
Phan biet &roc sir khk nhau gicra cac thuat town tim kiem 
va sap xep. 

CO2 

CLO3 
Van dung mot se; kien thirc danh sach, cay nhi phan tim 
kiem, bang barn, B- cay va cac thuat man tim kiem, sap 
xep nang cao va do thi de giai quyet van de. 

CLO4 

Lap trinh ngen ngir-  lap trinh Python de cai dat eau trac di-i 
lieu danh sach, cay nhi phan tim kiem, bang barn, B-cay, 
do thi va cac thao tac v 'dri m8i cAu true dit lieu, thuat gidi 
giai guy& cac van de sap xep va tim kiem thanh thao 

CLOS 
Phan tich, chon call trac,dir lieu, xay dung giai thuat thich 
hop de giai quyet van de, danh gia de) thOi gian thoc hien 
thudt giai dung 14 phap 0 

Ma tran doh hop gift chuAn dAu ra cua mon hoc va chuAn dAu ra cua chuang trinh dao 
tao 

CLOs PLO3 PLO4 PLO7 

CLO1 4 4 

CLO2 4 4 

CLO3 4 4 

CLO4 4 

CLOS 4 

CLO6 4 

CLOT 4 

CLO8 4 

5. Hoc R1.1 — Textbooks and materials 

a. Giao trinh-Textbooks 

[1] Le Xuan Truong, Cau trac du lieu, Nha XB Thong tin va TruyL thong, 2018. 

[52441] 

[2] Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein, 

Introduction to Algorithms, Third Edition, The MIT Press, 2009. [44403] 

b. Tai lieu tham khao met ice tai da 3 tai lieu tham khoo)/Other materials 



[3] Adam Drozdek, Data Structures and Algorithms in C++, Fourth Edition, 

CENGAGE Learning, 2013. [48837] 

[4] Nguyen Dim Nghia, Cu true der lieu va thuat toan, NXB Bach Khoa, 2013. 

[45464] 

[5] Tran Hanh Nhi, Dtrang Anh DIrc, Hoang Ki&n, Nhap mon cau true der lieu va 

thuat toan, Dai hoc Khoa hoc Ti nhien, 2003. [13346] 

c. Phan mem/Software: 

[1] Python 

[2] Microsoft Visual Studio 

6. Dinh gia mon hoc/Student assessment 

Thanh phAn danh 
gia/Type of 
assessment 

Bai danh gia 
Assessment 

methods 

Thoi dim 
Assemment 

time 

CDR mon 
h9c/CLOs 

Ty l' % 
Weight % 

(1) (2) (3) (4) 

Al. Danh gia qua 
trinh/Formative 
assessment 

A.1.1. 	Chuyen 

tap ten lap. 
can, tich cgc h9c 10% 

, 
Trong ode buoi 
h9c tren lap. 

CLO1, CLO2, CLO3, 
CL04, CLOS 

A.1.2 
HQC tap tren LMS 

Trong cac buiii 
tar h9c 6.  nha. 

CLO1, CLO2, CLO3, 
CLO4, CLOS 

10% 

TISng cOng: 01 20% 

A2. Danh gia gifra 
kY/ 	Mid-term 
assessment 

A2 Bai kie'm tra 
Oita ky tren may 

+ Buiii dal 8 (lap 
ngay) 

+ Bu6i thir 13 
(16p teii) 

CLO1, CLO2, CLO3, 
CLO4, CLOS 

30% 

TOng clang: 01 30% 

A3. Danh gia cuOi 
IcS7 	/End-of-course 
assessment 

A3 Thi vi& ten 

giay 

Theo lich thi dm 
Tnreng. 

CLO1, CLO2, CLO3, 
CLO4, CLOS 

50% 

TO'ng cOng: 01 50% 

Ping cOng/Total 100% 

a) Hinh thtic — Nai dung — Thai ltrang caa cac bai danh gia/Assessment format, 

content and time: 

- Phwang phap danh gia Al.]. Chuyen can, tich cac hoc tap tren lop. 

- Hinh 	diem danh cac buai hoc, ghi nhan phat bieu va lam bai tap tren lop 

caa sinh vien. 

- Phmang phap danh gia A1.2. Hoc tap tren LMS. 

Hinh thar: Sinh vien lam bai tap ket thtic chwang. Cac bai tap Lan nap tren LMS. 

- Phitang phap danh gia A2. Bai kiem tra gift.  a kj.,  tren may 

43(1 



- Hinh thar: Moi sinh vier se thi true tiep tren may. 

- N:oi dung: kien thtir trong CaC chtrang c a hoc. 

- Thai gian: 90 phin. 

- Danh gia clya tren rubrics. 

Phtrang phap dcinh gia A3. Thi cuai ky 

- Hinh ththc: sinh vien lam bai thi tren gay. 

- t\rOi dung: kien thtir town bOs cac clnrcmg trong de ctwng 

- Thol luvng: 90 pinit 

- Ranh gia ch,ra tren rubrics. 

b) Rubrics (bang tieu chi danh gici) 
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7. K6 hoach giang day (Ti' le tivc tuy6n)/reaching schedule: 15/60 

Lop ngay: 5 giolbuOi 

Tuan/ 
buoi 
hoe 

Week 
Section 

I\10i dung 
Content 

CDR 
mon hoc 

CLOs 

Hoat dOng day va h9c/Teaching and learning 

Bai danh 
gia 

Student 
assessor 

ent 

Tai lieu 
chink va 
tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Ttr hoc/Self-study 
nye tiep/FTF Trcrc tuy6n /Online 

1.4r thuyet/Theory Thkrc hanh/Practice 1,5,  thuyet/Theory 

float dOng 
Activity 

So gi6 
Periods 

Hoat d9ng 
Activity 

So gia( 
Periods 

Hoat dOng 
Activity 

SO giO• 
Periods 

Hoat dOng 
Activity 

So gia• 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1/1 

Chtrong 1. Danh 
sach 
1.1. Danh sach 	dae. 
1.2. Danh sach 	lien 
ket don 
1.3. Danh sach lien 
ket \Tong. 
1.4. Danh sach lien 
ket kep. 
1.5. Danh sach han die 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, due 
ket cac kien 
thire trong 
tam, tim 
hieu cac 
kien thirc 
lien quan. 
- Thong tic 
troll he 
thong 
LMS. 

9 

giang 
 

hoi thao  
luau, bai  

yeu ea  
buOi hoc  
au.  

Giang vien: 
- Geri thieu 
de 	etrung 
chi tiet. 
- Thuyet 

- Dat can 

tap. 
- Nhan 
manh trong 
tam. 
-Neu cac 

,u cho 

s 
Sinh vien: 
- HQC a 

lop: nghe 
giang, tra 
lei cac eau 
hoi, giai 

5 

[1] 
 

[ 	]  

A1.1 
A1.2 

[2]  

[3]  
4 

[5] 
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Tuan/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CDR 
men hoc 

CLOs 

Hoat deng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessor 

ent 

Tai lieu 
chink va 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tv hoc/Self-study 
Trice tiip/FTF Tivc tuyen /Online 

I4 thuyit/Theory Thvc hanh/Practice I4 thuyet/Theory 

Hoat deng 
Activity 

So gia 
Periods 

Hoat deng 
Activity 

So gia 
Periods 

Hoat deng 
Activity 

SO gia 
Periods 

Hoat deng 
Activity 

Si Oa 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
cac bai tap 
d'at ra, ghi 
chu. 

2/2 
Thvc hanh thao tic co 
ban teen danh sach 
lien kit. 

CLOT 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, due 
ket cac kien 
thirc tr ong 
tam, tim 
hieu cac 
kien thuc 
lien quan. 
- Xem nei 
dung va 
thus hi'en 

hanh 
- Tucmg tic 
ten he 
thong 
LMS. 

3 

lai bai thvc  

Thuc hanh  
cac bai tap.  

Giang vien: 
- Huang dAn 
cac thao tac. 
- Thvc hanh 
mau. 
Sinh vien: 
- Theo del va 
ghi nn cac 
huang dan tir 
giang vien. 
- 

5 

A1.1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  

3/3  

Chircrug 2. Xep Mt? 
ti - Tim kiem 
2.1 Xep tha tv. 
2.1.1 BubbleSort. 
2.1.2 SelectionSort. 
2.1.3 InsertionSort. 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, (lac 
kit cac kien 
thirc trong 
tam, tim 
hiiu cac 

12 

Giang vien: 
- Dua video 
len LMS. 
- Giai vi dirt 
minh hoa; 
tra lai cau 

5 

A1.1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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Tuan/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CD 
hoc  
R 

m6n 
CLOs 

Hog deng day va hoc/Teaching and learning Tai lieu 
chink va 
tai lieu 
tham 

Textbook 
s and 

materials 

Tv: hoc/Self-study 
True tiep/FTF Truc tuyen /Online Bai danh 

1,3% thuyet/Theory Thuc hank/Practice 14 thuyet/Theory gia 
Student khao 
assessm 

ent 
Hoat cleng 
Activity 

SO gia 
Periods 

Hoat deng 
Activity 

S6 gier 
Periods 

Hoat Ong 
Activity 

S6 gier 
Periods 

Hoat Tang 
Activity 

So gier 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
2.1.4 Interchange 
Sort. 2.1.5 MergeSort 

2.2 Tim kiem 
2.2.1 Tim kiem tan 
tuan tv. 
2.2.2 Tim kiem nhi 
phan. 

kien thuc 
lien quan. 
- Tuang tac 
tren he 
thong 
LMS. 

hei; 
Sinh vien: 
- Xem video 
bai hoc, 
thao Wan, 
dat cau h6i 

3/4 

Chuang 3. Cay 
3.1 KM niem ca 
ban. 
3.1.1 Met se Midi 
niem: Dinh nghia 
cay, bac dm nut, bac 
dm cay, nut cha, nut 
con, chieu dai duemg 
di. 
3.1.2 Dinh nghia cay 
nhi 	phan. 
3.2 Cay nhi phan tim 
kiem. 
3.2.1 Dinh nghia. 
3.2.2 Khai bao eau 
frac; Khai tao cay 

x ring. 
3.2.3 Cac thao tac ca 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, dtic 
ket cac lcien 
thirc trong 
tam, tim 

. z hieu cac 
kien thlic 
lien quan. 
- Tuang tac 
tren he 
thong 
LMS. 

12 

Giang vien: 
- Thuyet 
giang 
- Oat cau 
hoi thao 
luan, bai 
tap. 
- Nhan 
manh trong 
tam. 
- Neu cac 
yeu eau cho 
buoi hoc 
sau. 
Sinh vien: 
- 	Hoc 	es 
lap: 	nghe 
giang, 	tra 

5 

Al .1 
Al .2 
A2 
A3 

[1]  
[2]  

[3]  
[4] 

 
[5] 
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Ilan/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CDR 
mon hoc 

boat dOng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 

ent 

Tai lieu 
chinh va 

 
tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Tu hoc/Self-study 
True tiep/FTF True tuyen /Online 

14 thuyet/Theory Thuc hanh/Practice 14 thuyet/Theory 

Hoat dOng 
Activity 

So 	is 
Periods 

Hoat dOng 
Activity 

So 	is 
Periods 

CLOs assessm Hoat ciOng 
Activity 

SO gi6 
Periods 

Hog den 
Activity 

So gia 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
ban: them, tim, x6a, 
duyet (NLR, LNR, 
LRN). 

161 	cac cau 
hoi, 	giai 
cac bai tap 
dat 	ra, 	ghi 
chii. 

4/5 

Chtrong 4. Bing 
bAm 
4.1 Cac khai niem.  

4.1.1 Khai niem 
4.1.2 Ham barn 
4.1.3 Su dung d6 
4.2 Giai quyet dung 
d6. 
4.2.1 Phucmg phap 
not ket true tip 
4.2.2 Phuang phap not 
ket hop nhat. 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, dire 
ket cac kien 
thirc trong 
tam, tim 
hieu cac 
kien fink 
lien quan. 
- Tuang tac 
ten he 
thong 
LMS. 

12 

Giang vien: 
- Dua video 
len LMS. 
- Giai vi di? 
minh hoa; 
tra 16i cau 
hoi; 
Sinh vien: 
- Xem video 
bai 	hoc, 
thao 	Irian, 
(rat cau h6i 

5 

Al. 1 
A1.2 
A2 
A3 

[5]  

[1]  

[2] 
  

[ 	]  
[4] 

 

4/6 

Chtrung 5. B-cay 
5.1 TOng quan ve 
B-cay 
5.2 Cac thao tac 
tren B-cay 

Thuc hanh cac thao 
tac vai cay nhi phan, 
B-cay. 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, due 
ket cac kien 
thirc trong 
tam, tim 
hieu cac 

• 
kien thric 
lien quan. 
- Xem nei 

3 

Giang vien: 
- Huang can 
cac thao tac. 
- Thuc hanh 
ma u. u. ma 
Sinh vien: 
- Theo dOi va 
ghi nha'n cac 
htrang clan tir 

5 

Al .1 
A1.2 

A3  

[1]  
[2]  

[3]  
[4]  

[5]  
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Tuan/ 
bu6i 
hoc 

Week 
Section 

N6i dung 
Content 

CDR 
mon hoc 

CLOs 

Hog d6ng day va hoc/Teaching and learning 
Bai 

dank 
 

gia 
Student 
assessm 

ent 

Tai lieu 
chinh va 
tai lieu 
thin 
khdo 

Textbook 
s and 

materials 

Tu hoc/Self-study 
Trirc ti6p/FTF Tic tuy6n /Online 

14 thuyet/Theory Thkrc hanh/Practice I.4 thuyet/Theory 

Hog d6ng 
Activity 

S6 gi6 
Periods 

Hoat CIOng 
Activity 

S6 gior 
Periods 

Hog dOng 
Activity 

4 	• So gar 
Periods 

Hoat Ong 
Activity 

S6 gi6 
Periods 

( 1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
dung va 
thkrc hien 
lg bai thkrc 
hanh 
- Thong tac 
ten he 
thong 
LMS. 

giang via. 
- Thkrc hanh 
cac bai tap. 

5/7 

Chtnmg 6. GioYi 

thi0 ve thuOt gill 
6.1 Thuat giai 
6.1.1 Khai niem 
6.1.2 	Bi leu 	din 	that 
giai 
6.2 Phan tich thuat giai 
6.2.1 Khai niem 
6.2.2 IC* phap 0 

CLO 1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, dile 
ket cac kien 
thirc trong 
tam, tim 

• hieu cac 
kien thirc 
lien quan. 

tac 
- ten he 
thong 
LMS. 

Thong yeu 

12 

cau cho  

Giang vial: 
- Thuy6t 
giang 
- Dat eau 
hoi iliac. 
luan, bai 
tap. 
- Nhan 
manh trong 
tam. 
- Neu cac 

bu6i hoc 
sau. 
Sinh vien: 
- 	Hoc 	64 
16p: 	nghe 
giang, 	tra 

5 

A1.1 
Al .2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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Tuan/ 
bu6i 
hoc 

Week 
Section 

Nei dung 
Content 

CDR 
mon h6c 

CLOs 

Hog Ong day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessm 

ent 

Tai lieu 
chink va 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Ttr We/Self-study 
Trirc ti6p/FTF Tivc tuyen /Online 

14 thuyet/Theory Thtrc hanh/Practice 14 thuyet/Theory 

Hoat dOng 
Activity 

S6 gib 
Periods 

Hoat cleng 
Activity 

S6 gi6 
Periods 

Hoat dOng 
Activity 

A S 	gia 
Periods 

Hoat dOng 
Activity 

A So gib 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
16i 	cac cau 
hoi, 	giai 
cac bai tap 
dat 	ra, 	ghi 
chi'. 

6/8 

Chuang 7. Cac thut# 
giai sip xep nang cao 
7.1 Heapsort 
7.1.1 Gi6i thieu 
7.1.2 Cai dat 
7.1.3 Danh gia d6 
phirc tap 
7.2 Quicksort 
7.2.1 Gi6i thi6u 
7.2.2 Cai dat 
7.2.3 Danh gia d6 
phirc tap 
7.3 Sap xep died gian 
tuyen tinh 
7.3.1 Th6i gian th%rc 
hien dm cac thuat giai 
sap xep bang each so 
sank 
7.3.2 Counting sort 
7.3.3 Bucket sort 

CLO 1 
CLO2 
CLO3 
CLO4 
CLOS bu6i 

- Xem bai 
giang, dac 
k6t cite kin 
thirc tong 
tam, tim 

, 
hieu cac 

' kin thirc 
lien quan. 
- Tircmg tic 
tren he 
thong 
LMS. 

12 

hoi tha.o  
luau, bai 

 

sau.  

Giang vien: 
- Thuyet 
giang 
- Dat cau 

tap. 
- Nhan 
mph tong 
tam. 
- Neu cac 

A yeu cau cho 
hoc 

Sinh vien: 
- 	Hoc 	& 
14: 	nghe 
giang, 	tra 
led cac cau 
hoi, 	giai 
cac bai tap 

5 

A1.1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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Than/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CDR 
mon hoc 

CLOs 

Hoot deng day va hoc/Teaching and learning Tai lieu 
va 

tai lieu 
tham 
lchao 

Textbook 
s and 

materials 

Tv hoc/Self-study 
tvc tiep/FTF T chinh Trirc tuyen /Online Bai &nil 

1,3", thuyet/Theory Thvc hanh/Practice 14 thuyet/Theory gia 
Student 

as 	m 
ent 

Hoat deng 
Activity 

So gier 
Periods 

Hoat Ong 
Activity 

SO gier 
Periods 

Hoat deng 
Activity 

Se gier 
Periods 

Hog ding 
Activity 

So gier 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
dat 	ra, 	ghi 
chit. 

7/9 
Thlre hanh cai dat cac 
thuat toan tim kiern 
sap xep. 

CLO1 
CLO2 

CLO4 
CLOS 

- Xem bai 
giang, due 
ket cac kien 
thirc trot-rig 
tam, tim 
hieu cac 
kien thirc 
lien quan. 

dung va 
that hien 
lai bai thvc 
hanh 
- TuTmg tic 
trail he 
thong 
LMS. 

Giang vien: 
- Huang clan 
cac thao tac. 
- Thve 	n h ha 
mkt. 
Sinh vien: 
-Theo deii va 
ghi nhan cac 
huang din tir 
giang vien. 
- ThIrc hanh 
cac bai tap. 

A1.1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  

8/10 

Chung 	8. 	Cac 
thuat Wan de thi ca 
ban 
8.1 Biel' din 6 thi 
8.1.1 Dimg ma tan 
ke 
8.1.2 Dung danh sach 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bait 
giang, due 
ket cac kien 
thue trog 
tam, tim 
hien cac 
kien thirc 

12 

Giang vien: 
- Dtra video 
len LMS. 
- Giai vi diet 
minh hoa; 
tra ltri eau 
hoi; 

5 
A 1 .1 
Al .2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  

(1\A&flA yrn° 
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Tan/ 
buoi 
hoc 

Week 
Section 

Content 

CDR 
mon hoc 

CLOs 

Hoat &Ong day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessor 

ent 

Tai lieu 
chink va 
tai lieu 

khdo 
Textbook 

s and 
materials 

Tu hoc/Self-study 
TrIrc tiep/FTF Dye tuyen /Online 

Nei dung tham LY thuyet/Theory Thirc hanh/Practice 14 thuyet/Theory 

Hoat deng 
Activity 

S6 gib 
Periods 

Hoat &Ong 
Activity 

S6 gib 
Periods 

Hoat d6ng 
Activity 

SO gia 
Periods 

Hoat &Ong 
Activity 

S6 gia 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
ke 
8.2 Tim kiem 
theo chieu rang 
8.2.1 Thuat giai BFS 
8.2.2 Phan tich BFS 
8.2.3 Cay tim kiem 
theo chieu ring 
8.3,  Tim 	kiem 	theo 
chieu sau 
8.3.1 Thuat giai DFS 
8.3.2 Phan tich DFS 
8.3.3 	Cac 	tinh 	chat 
cfm,  tim kiem 	theo 
chieu sau 

lien quan. 
- Tucmg tac 
tren he 
thong 
LMS. 

Sinh vien: 
- Xem video 
bai 	hoc, 
thao 	Juan, 
dat cau h6i • 

8/11 
Thu 	hanh thao tic 
cac thuat toan do thi 
ca ban. 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

hieuc 	 cac 

- Xem bai 
giang, due 
ket cac kien 
thirc tong 
tam, tim 

kien thirc 
lien quan. 
- Xem nOi 
dung va 
thkrc hien 
lai bai thrc 

3 

Giang vien: 
- Huang clan 
cac thao tac. 
- Thirc hanh 

,; mau. 
Sinh vien: 
- Theo dOi va 
ghi nhan cac 
htrang clan tir 
giang vien. 
- Thkrc hanh 
cac bai tap. 

5 
A1.1 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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Tuan/ 
buoi 
hoc 

Week 

Nei dung 
Content 

CDR 
mon hoc 

CLOs 

Hoat Ong day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
asscssm ascent 

chink vac 

Tai lieu 

tai lieu 
tham 
Idide 

Textbook 
s and 

materials 

Tv hoc/Self-study 
I've tiep/FTF Tiv tuyen /Online 

Ly thuyet/Theory Thkrc hanh/Practice Ly thuyet/Theory 

Hoat deng 
Activity 

SO giO 
Periods 

Section  float clOng 
Activity 

S6 giof 
Periods 

float dOng 
Activity 

S6 gi& 
Periods 

Hoat deng 
Activity 

S6 giey 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
hanh 
- Thong tac 
tren he 
thong 
LMS. 

9/12 

Chtrcrng 9. Tim 
diromg di ngari nhat 
9.1 Tim dtrong di 
nga

,
n nhat 

9.1.1 Khai niem 
9.1.2 Tim throng di 
ngan nhat 
9.2 Thuat giai 
Dijkstra 
9.2.1 MO to thuat giai 
9.2.2 Phan tich 
9.3 Thuat giai 
Bellman-Ford 
9.3.1 MO to thuat giai 
9.3.2 Phan tich 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, duc 
ket cac kien 
thin trong 
tam, tim 

, hie u cac 
• kien thin 

lien quan. 
- Thong tac 
ten he 
th'ong 
LMS. 

12 

Giang vien: 
- Thuyet 
giang 
- Dat cau 
Ink iliac, 
luan, bai 
tap. 
- Nhan 
mph tong 
tam. 
- Neu cac 
yeu cau cho 
bu6i hoc 
sau. 
Sinh vien: 
- 	Hoc 	O.  
lap: 	nghe 
giang, 	tra 
lei cac cau 
hen, 	giai 

5 A1.1 
A3 

[1]  
[2]  

[3]  
[4] 

[5] 
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Tuan/ 
buoi 
h9c 

Week 
Section 

NOi dung 
Content 

CDR 
mon h9c 

Hoat ding day va h9c/Teaching and learning 

Bai danh 
gia 

Student 
a sessm 

ent 

Tai lieu 
chinh va 
tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Tkr hoc/Self-study 
True tiOp/FTF Tn,rc tuyen /Online 

14 thuyet/Theory Thuc hanh/Practice 14 thuyet/Theory 

Hoat ding 
Activity 

SO gi6 
Periods 

Hoat clOng 
Activity 

CLOs  SO gia.  
Periods 

float ding 
Activity 

SO gi6 
Periods 

Hoat clOng 
Activity 

SO gio. 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
cac bai tap 
dat 	ra, 	ghi 
chti. 

10/13 
Thtrc hanh thao tac 
tim chr&ng di ngan 
nhat. 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, thic 
ket cac kien 
thirc tr9ng 
tam, tim 
hieu cac 

thirc 
lien quan. 
- Xem not 
dung va 
thuc hien 
lai bai thuc 
hanh 
- Tuong tic 
tren he 
thong 
LMS. 

4 

kien - 

iang vien: 
 

G 
- Huong an 
cac thao tic. 

Thuc hanh 
mau. 
Sinh vien: 
- Theo doi va 

a nan cc h 
twang clan tir 
giang vien. 
- Thkrc hanh 
cac bai tap. 

5 

ghi
[5] 

A1.1 
A3 

[1]  
[2]  

[3]  
[4]  

11/14 

Chuang 10. Cay 
bao trim oho nhAt 
10.1 Cay bao triim 
nho nhat 
10.1.1 Khai niem 
10.1.2 Tim cay bao 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, dire 
ket cac kien 
thirc trong 
tam, tim 

. hieu cac 

12 

Giang vien: 
- Thuyect 
giang 
- Hat cau 
hoi thao 
luan, bai 

5 
A1.1 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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TuAn/ 
bu6i 
hoc 

Week 
Section 

Content 

CDR 
mon hc 

CLOso 

Hoat dOng day va hoc/Teaching and learning 

Bai darth 
gia 

Student 
assessor 

ent 

Tai lieu 
chinh va 

 
tai lieu 

khao 
Textbook 

s and 
materials 

Tyr hoc/Self-study 
Tnrc tiep/FTF Tivc tuyen /Online 

Nei dung tham 14 thuyet/Theory Thirc hanh/Practice 14 thuyet/Theory 

Hog dOng 
Activity 

SO gio• 
Periods 

Hoat Ong 
Activity 

SO gier 
Periods 

Hog dOng 
Activity 

SO gio.  
Periods 

Hoat dOng 
Activity 

SO gio• 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
tram nho nhAt 
10.2 Thuat giai 
Kruskal 
10.2.1 MO to 	that 
giai 
10.2.2 	Phan tich 
10.3 Thuat giai Prim 
10.3.1 MO to thuat 
giai 
10.3.2 Phan tich 

kien thirc 
lien quan. 
- Tucmg tic 
ten he 
thong 
LMS. 

tap. 
- Nhan 
mph trong 
tam. 
- Muck 
yeu cau cho 
buOi hoc 
sau. 
Sinh vien: 
- HQC a 

lap: nghe 
giang, tra 
loi cac cau 
hoi, giai 
cac bai tap 
dat ra, ghi 
chi'. 

12/15 
Thuc hanh thao tic 
cay bao trim nho 
nhAt 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, ClUc 
ket cac kie'n 
Mire trong 
tam, tim 
trial cac 
kien auk 
lien quan. 
- Xem nOi 

4 

Giang vien: 
- litrmg dan 
cac thao tic. 
- Thuc hanh 

x mau. 
Sinh vien: 
- Theo doi va 
ghi nhan cac 
hiremg cran tir 

5 
A1.1 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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Tuan/ 
bu6i 
h6c 

Week 
Section 

Nei dung 
Content 

CDR mon 
hue 

CLOs 

Hog deng day va h6c/Teaching and learning Tai lieu 
chink va 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tkr lx/Self-study 
Trkrc tiep/FTF Trkrc tuyen /Online Bai danh 

1,9 thuyet/Theory Thu c hanh/Practice L9 thuyet/Theory gia 

Hog deng 
Activity 

S6 gis 
Periods 

Hog dng 
Activity 

S6 gis 
Periods 

Hog Ong 
Activity 

S6 gib! 
Periods 

Hog deng 
Activity 

S6 	is 
Periods 

Student 
assessor  

ent 

(1)  (2) (3) (4) (5) (6) (7) (8) (9) 
13. Danh sach lien 
ket yang. 

tim hieu 
cac kien 
thIrc 
lien quan. 
- Tuang 
tac tren he 
th6ng 
LMS. 

giang 
- Dat eau 
hoi thao 
luan, bai 
tap. 
- MIL 
manh tang 
tam. 
- Neu cac
yeu cau cho 
bu6i 119c 
sau. 
Sinh vien: 
- HQC 6 

l&p: nghe 
giang, tra 
lai cac cau 
hei, giai 
cac bai tap 
dat ra, ghi 
chil. 

1/2 

Chuang 1. Danh 
sach (tt) 
1.4. Danh sach lien 
ket kep. 
1.5. Danh sach han 

CLO 1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, 
ket cac 

, 
kien thirc 
trung tarn, 

7 
ang, (Ilk - 

Giang vien: 
Dua video 

len LMS. 
- Giai vi du 
minh Lica; 

3 

Al . 1 
A1 .2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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Tu'an/ 
bu6i 
hoc 

Week 
Section 

Nei dung 
Content 

CDR 
mon hoc 

CLOs 

Hoat dOng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessm 

ent 

Tai lieu 

tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Tv hoc/Self-study 
tiap/FTF 

va 
 Tr%rc

chink Trirc tuyen /Online 

LS, thuyet/Theory Thvc hanh/Practice LS thuyet/Theory 

Ong 
Activity 

SO gie:r 
Periods 

Hoat clang 
Activity 

Se gi& 
Periods 

Hoat clang 
Activity 

SO gier 
Periods 

Hoat clang 
Activity 

SO gia 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
dung va 
thvc hien 
lai bai thvc 
hanh 
- Tuang tac 
tren he 
th6ng 
LMS. 

giang vien. 
- Thvc hanh 
cac bai tap. 

Tang ceng/Total X 125 X 30 X 30 X 15 

Lop toi: 3 giall buOi LT; 2.5 gi6/1 buOit TH 

Tuan/ 
buoi 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon 
hoc 

CLOs 

Hoat clang day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessor 

ent 

Tai lieu 
chink va 

 
tai lieu 
tham 
lchao 

Textbook 
s and 

materials 

Tv hoc/Self-study 
Trirc tiep/FTF True tuyen /Online 

LS,  thuyet/Theory Thvc hanh/Practice LS, thuyet/Theory 

Hoat clang 
Activity 

SO gier 
Periods 

Hoat clang 
Activity 

So gier 
Periods 

Hoat &Ong 
Activity 

SO gio.  
Periods 

Ho g clang 
Activity 

So gio. 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1/1 

Chirong 1. Danh 
sach 
1.1. Danh sach 	dac. 
1.2. Danh sach 	lien 
kat don. 

CLO 1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, due 
ket cac 
kien thirc 
trong tam, 

7 

Giang vien: 
- Gieri thieu 
a cormg 
chi ti6t. 
- Thuyet 

3 
A1.1 
Al 2 . 

[1]  
[2]  

[3]  
[4]  

[5]  
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buoi 
hoc 

Week 
Section 

N6i dung 
Content 

CDR mon 
hoc 

CLOs 

Hoat deng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
s• 	a sessm 

ent 

Tai lieu 

tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tkr hoc/Self-study 
chink vaTuAn/ True tiep/FTF True tuyen /Online 

Ljr thuyet/Theory Thuc hanh/Practice 14 thuyet/Theory 

Heat deng 
, Activity 

SO gal 
Periods 

Hoat d6ng 
Activity 

S6 giO 
Periods 

Hoat deng 
Activity 

SO gib.  
Periods 

float deng 
Activity 

SO gib.  
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
the tim hieu 

cac kien 
thirc 
lien quan. 
- Tucmg 
tac tren he 
thong 
LMS. 

tra loci cau 
h6i; 

- Xem video 
bai 	hoc, 
thao 	Juan, 
dat cau hoi 

Sinh vien:  

2/3 
Thuc hanh thao tic cor 
ban tren danh sach 
lien ket. 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, dtic 
k& cac 
kien thirc 
tong tarn, 
tim hieu 
cac kien 
thirc 
lien quan. 
- Xem nei 
dung va 
thuc hien 
lai bai 
thirc hanh 
- 'Nang 
tac tren he 
thOng 
LMS. 

2 

Giang via: 
- Hu6ng dan 
cac thao tac. 
- Thkrc hanh 

: .- mau. 
Sinh vien: 
- Theo dOi va 
ghi nhan cac 
huang clan tir 
giang vien. 
- Thuc hanh 
cac bai tap. 

2.5 

A1.1 
Al .2 
A2 
A3 

[1]  
[2]  

[3]  
[4] 

 
[5]  
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TuAn/ 
buoi 
hoc 

Week 
Section 

Ni0 dung 
Content 

CDR mon 
hoc 

CLOs 

Hog dOng day va hoc/Teaching and learning 

Bai danh 
g ia 

Student 
assessor 

ent 

Tai liOu 
chink \fa 

 
tai liOu 
tharn 
khao 

Textbook 
s and 

materials 

Tv hoc/Self-study 
True tiOp/FTF Truc tuyen /Online 

14 thuyOt/Theory Thkrc hanh/Practice 14 thuyet/Theory 

Hog dOng 
Activity 

A 	• , So gia 
Periods 

Hog clOng 
Activity 

Si 	is 
Periods 

float dOng 
Activity 

SO gio.  
Periods 

Hog dOng 
Activity 

So gia 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

3/4 

Chtromg 2. Xep Hui 
to - Tim lam 
2.1 XOp thin t 
2.1.1 BubbleSo rt.  
2.1.2 SelectionSort. 
2.1.3 InsertionSort. 
2.1.4 Interchange 
Sort. 2.1.5 MergeSort 

2.2 Tim kiOm 
2.2.1 Tim kiOm tuan 
tuan tit. 
2.2.2 Tim kiOm nhi 
phan. 

CLO 1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, diac 
ket cac 
kiOn thirc 
trong tam, 
tim hiOu 

• cac kin 
thirc 
lien quan. 
- Titan g 
tac ten hO 
thong 
LMS. 

tap.ter. 

7 

Giang vier': 
- ThuyOt 
giang 
- Dal cau 
hair than 
luan, bai 

- Nhan 
manh trong 
tam. 
- Muck 
you cau cho 
bu6i hoc 
sau. 
Sinh vien: 
- Hoc a 
lap: nghe 
giang, tra 
16i cac eau 
h6i, giai 
cac bai tap 
(tat ra, ghi 
chit. 

3 

A1.1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

• [5] 
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TuAn/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CDR mon 
hQc 

CLOs Hog 

float cleng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessm 

ent 

Tai lieu 
chinh va 

 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tkr hoc/Self-study 
Trve tiep/FTF Trirc tuyen /Online 

14 thuyet/Theory Thtrc hanh/Practice L,j,  thuyet/Theory 

Ong 
Activity 

SO gi6 
Periods 

float Ong 
Activity 

SO gilt 
Periods 

float deng 
Activity 

SO gi6 
Periods 

float deng 
Activity 

S6 gi.6 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 

4/5 
Thuc hanh cai d4t cac 
thao tac 'cep thin to - 
tim hem. 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, dile 
ket cac 
kien thirc 
trQng tarn, 
tim hieu 
cac kien 
thirc 
lien quan. 
- Xem nei 
dung va 
thkrc hien 
lai bai 
thisc hanh 
- Thong 
tac tren he 
thong 
LMS. 

2 

Giang vien: 
- Hirthig an 
cac thao tac. 
- Thkrc hanh 
mL. 
Sinh vien: 
- Theo deli va 
ghi nhan cat 
htrong clan tir 
giang vien. 
- Thkrc hanh 
cac bai tap. 

2.5 

A1.1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  

5/6 

Chiro'ng 3. Cay 
3.1 Khai niem co 
ban. 
3.1.1 Met s6 khai 
niem: Dinh nghia 
cay, bac cUa nut, bac 
dcac m cay, nut cha, nut 
con, chieu dai direyng 

CLOT 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, due 
IC& cac 
kien thirc 
trQng tam, 
tim hieu 

kien 
thirc 

Giang vien: 
- Thuyet 
giang 
- Dat cau 
h6i thao 
luan, bai 
tap. 
- Nhan 

3 

[5]  

Al. 1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4] 
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Tun/ 
bu6i 
hQc 

Week 
Section 

Nei dung 
Content 

CDR mon 
hQc 

CLOs 

Hoat deng day va h9c/Teaching and learning 

Bai danh 
gia 

Student 
asscssm 

ent 

Tai lieu 
chinh va 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tv hoc/Self-study 
Tivc tiep/FTF Tivc tuyen /Online 

14 thuy6t/Theory Thkrc hanh/Practice 1,3", thuyet/Theory 

Hoat Ong 
Activity 

So gie 
Periods 

Hoat Ong 
Activity 

Se 	ion 
Periods 

Hoat deng 
Activity 

So gier 
Periods 

Hoat den 
Activity 

So 	is 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
di. 
3.1.2 Dinh nghia cay 
nhi 	phan. 
3.2 Cay nhi phan tim 
kiem. 
3.2.1 Dinh nghia. 
3.2.2 Khai bao cau 
tr6c; Khai tao cay 
z rong. 

3.2.3 Cac thao tac ca 
ban: them, tim, x6a, 
duyet (NLR, LNR, 
LRN). 

lien quan. 
- Tung 
tic tren he 
thong 
LMS. 

manh trong 
tam. 
- Neu cac 
yeu cau cho 
buei hoc 
sau. 
Sinh vien: 
- 	HQc 	o' 
16p: 	nghe 
giang, 	tra 
16i cac cau 
hoi, 	giai 
cac bai tap 
dat 	ra, 	ghi 
chia. 

6/7 
Thvc hanh cac thao 
tac v6i cay nhi phan. 

CLO2 
CLO3 
CLO4 

- Xem bai 
giang, dtic 
ket cac 
kin thirc 

, 
trog tam, 
tim hieu 
cac kin 
thirc 
lien quan. 
- Xem nei 
dung va 

2 

CLO 1 A1.1 

Giang vien: 
- Huang dan 
cac thao tic. 
- Thirc hanh 

x mau. 
Sinh vien: 
- Theo dei va 
ghi nhan cac 
htreng an tir 
giang vien. 
- Thvc hanh 

2.5 
Al .2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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Than/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CDR mon 
hoc 

CLOs 

Hoat clOng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessor 

ent 

Tai lieu 
chinh va 
tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Tkr hqc/Self-study 
Trirc tiep/FTF Trirc tuyen /Online 

14 thuyet/Theory Thqc hanh/Practice Ly thuyet/Theory 

Hoat CIOng 
Activity 

So gia 
Periods 

Hoat Ong 
Activity 

So gi? 
Periods 

Hoat Ong 
Activity 

So gi& 
Periods 

Hoat clOng 
Activity 

So gii7 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
thqc hien 
10 bai 
thqc hanh 
- Ttrcrng 
tac tren h8 
thong 
LMS. 

cac bai tap. 

7/8 

Chuang 4. Bang 
barn 
4.2 Cac khai ni8m. 
4.1.1 Khai niem 
4.1.2 Ham ham 
4.1.3 Six clung de 
4.2 Giai quyet dung 
de. 
4.2.1 Phuang pita') 
not ket Ulm tiep 
4.2.2 Phuang phap not 
ket hqp nhAt. 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, dfic 
ket cac 
kin thin 
tong tam, 

A tim hieu 
cac kien 
thirc 
lien quan. 
- Tucmg 
tac tren he 
thong 
LMS. 

luan, bai  

7 

Giang vien: 
- Thuyet 
giang 
- Dat eau 
hoi thao 

tap. 
- Nh'An 
mph trong 
tarn. 
- N8u cac 
yeu ca.0 cho 
btfOi hoc 
sau. 
Sinh vien: 
- 	HQC 	& 
lap: 	nghe 
giang, 	tra 
Rh cac cau 

3 

A1.1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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Tuan/ 
buoi 
h9c 

Week 
Section 

Ni0 dung 
Content 

CDR mon 
h9c 

CLOs 

Hog &Ong day va h9c/Teaching and learning 

Bai danh 
gia 

Student 
assessm 

ent 

Tai lieu 
chinh va 

 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tv hoc/Self-study 
Trkrc ti6p/FTF Trkrc tuyen /Online 

14 thuyet/Theory Thkrc hanh/Practice L9 thuyet/Theory 

Hoat dOng 
Activity 

	

.( 	— 

	

So 	is 
Periods 

float dOng 
Activity 

SO gis 
Periods 

float dOng 
Activity 

SO gief 
Periods 

float Ong 
Activity 

SO gia 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
hoi, 	giai 
cac bai tap 
dat 	ra, 	ghi 
chil. 

8/9 
Thkrc hanh thao tac 
teen bang barn. 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, duc 
ket cac 
kin thirc 
trong tam, 
tim hieu 
cac kien 
thirc 
lien quan. 
- Xem nOi 
dung va 
thtrc hien 
lai bai 
thtrc hanh 
- Tuang 
tac teen he 
thong 
LMS. 

2 

Giang vien: 
- Huang clan 
cac thao tac. 
- Thirrc hanh 
ma u. 
Sinh vien: 
- Theo cloi va 
ghi nhan cac 
hirong da'n tir 
giang vien. 
- Tillie hanh 
cac bai tap. 

2.5 

A 1.1 
A1.2 
A2 
A3 

[1] 
[2 ] 

[ 3  ]  
[4] 

 
[5]  

9/10 

Chuang 5. B-cay 
5.1 Tong quan ve 
B-cay 
5.2 Cac thao tac 

CLOI 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, dac 
lc& cac 
kin thirc 

7 

Giang vien: 
- Thuyet 
giang 
- Oat cau 

3  

A1.1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  
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Than/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

hoc 
CLOs 

Hoat Ong day va hoc/Teaching and learning 

Bai danh 

Stu 
assessm

dent 
 

ent 

Tai lieu 
chink va 
tai lieu 
tham 
khan 

Textbook 
s and 

materials 

Tyr hoc/Self-study 
True tiep/FTF Truc tuyen /Online 

L'3 thuyet/Theory CDR mon gia Thuc hanh/Practice L' thuyet/Theory 

Hoat deng 
Activity 

SO gia 
Periods 

Hoat Ong 
Activity 

So gi6 
Periods 

Hoat deng 
Activity 

SO gie 
Periods 

Hoat cleng 
Activity 

S6 gia 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
tr'en B-cay trong tam, 

tim hieu 
cac kien 
thirc 
lien quan. 
- Xem nei 
dung va 
thuc hien 
lai bai 
thirc hanh 
- Thong 
tac teen he 
thong 
LMS. 

h6i thao 
Wan, bai 
tap. 
- Nhan 
manh trong 
tam. 
- Neu cac 
yeu eau cho 
buei hoc 
sau. 
Sinh vien: 
- 	Hoc 	6.  
lap: 	nghe 
giang, 	tra 
16i cac cau 
hoi, 	giai 
cac bai tap 
dat 	ra, 	ghi 
chi'. 

[5] 

10/11 
Th'rc hanh cac thao 
tac vai cay nhi phan, 
B-cay. 

CLO1 
CLO2 
CLO3 
CLO4 

- Xem bai 
giang, dtic 
ket cac 
kien thirc 
trong tam, 
tim hieu 
cac kien 

2 

Giang vien: 
- Hu6ng clan 
cac thao tac. 

ma ma 
Sinh vien: 
- Theo doi va 

2.5 - Thu c hanh 
u. u. 

AI.1 
A1.2 
A2 

[1]  
[2]  

[3]  
[4]  

[5]  
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Tuan/ 
buoi 
hc 

Week 
Section 

N6i dung 
Content 

CDR anon 
hoc 

CLOs 

Hoat &Ong day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessm 

ent 

Tai lieu 
chinh va 
tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Ty hoc/Self-study 
nix tiOp/FTF Tn,rc tuyen /Online 

Ly thuy6t/Theory Thtrc hanh/Practice Ly thuyet/Theory 

Hoat d6ng 
Activity 

SO gi6 
Periods 

Hoat cl6ng 
Activity 

SO gi6 
Periods 

Hoat &Ong 
Activity 

SO gi6 
Periods 

Hoar d6ng 
Activity 

SO gi6 
Periods 

( 1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
thirc 
lien quan. 
- Xem nOi 
dung va 
thirc hien 
lai bai 
th‘rc hanh 
- Tuang 
tac tren he 
thong 
LMS. 

ghi nhan cac 
hu6ng dAn tir 
giang vien. 
- Thi,rc hanh 
cac bai tap. 

11/12 

Chtrung 6. Gieri 
thi0 ye thu4t giii 
6.1 Thuat giai 
6.1.1 Khai niem 
6.1.2 	Bieu din 	thuat 
giai 
6.2 Phan tich thuat giai 
6.2.1 Khai ni'em 
6.2.2 Ky phap 0 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem NI 
giang, Inc 
k& cac 
kien thirc 
trong tam, 
tim hieu 

. 
cac kren 
thirc 
lien quan. 
- Thong 
tac trill he 
thing 
LMS. 

7 

Giang vien: 
- Thuyet 
giang 
- Dat cau 
116i thao 
luan, bai 
tap. 
- NhAn 
mph tong 
tam. 
- Neu cac 
you cAu cho 
buOi hoc 
sau. 
Sinh vien: 

3 

A1. 1 
A1.2 
A2 

[44]  

[1]  
[2]  

[3]  

[5] 
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Than/ 
buoi 
h9c 

Week 
Section 

NOi dung 
Content 

CDR mon 
h9c 

CLOs 

Hog deng day va h9c/Teaching and learning 

Bai danh 
gia 

Student 
assessm 

ent 

Tai lieu 
chinh va. 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tkr h9c/Self-study 
Trirc tiep/FTF Trkrc tuyen /Online 

14 thuyet/Theory Thkrc hanh/Practice 14 thuyet/Theory 

Hog den g 
Activity 

So gio.  
Periods 

Hoat Ong 
Activity 

So gior 
Periods 

Hog deng 
Activity 

A 	., So pa 
Periods 

Hoat Ong 
Activity 

A 	• , So gia 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
- 	MN 	& 
lop: 	nghe 
giang, 	tra 
led cac cau 
hoi, 	giai 
cac bai tap 
dat 	ra, 	ghi 
chii. 

12/13 
Thkrc hanh thao tac vOri 
giai thuat. 

CLOI 
CLO2 
CLO3 
CLO4 
CLO5 

- Xem bai 
giang, due 
ket cac 
kien thirc 
tr9ng tam, 
tim hieu 
cac kien 
thirc 
lien quan. 
- Xem nei 
dung va 
thirc hien 
lai bai 
thkrc hanh 
- Tuang 
tic tren he 
thong 
LMS. 

2 

Giang vien: 
- likrOng dan 
cac thao tic. 
- Thkrc hanh 

A, mau. 
Sinh vien: 
- Theo doi N/A 
ghi nhan cac 
htrerng an tir 
giang vien. 
- Thkrc hanh 
cac bai tap. 

2.5 

A1.1 
A1.2 
A2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  



28 

Tuan/ 

hoc 
Week 

Section 

MO dung 
Content 

CDR mon 
hoc 

CLOs 

Hoat clOng day Nth hoc/Teaching and learning Tai lieu 
chink va 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tyr hoc/Self-study buoi 
 Trkrc tiep/FTF True to en /Online Bai danh 

Ly thuyet/Theory Thtrc hanh/Practice L' thuyet/Theory gia 

float c/Ong 
Activity 

So 	for 
Periods 

Hoat Ong 
Activity 

SO 	is 
Periods 

Hoat clOng 
Activity 

SO gia 
Periods 

Hoat clOng 
Activity 

S6 gib.  
Periods 

Student 
assessor 

ent 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

13/14 

Chuang 7. Cic tht4t 
• A 	,s giii sap xep nang cao 

7.1 Heapsort 
7.1.1 Giai thieu 
7.1.2 Cai clat 
7.1.3 Danh gia del 
phut tap 
7.2 Quicksort 
7.2.1 Giai thieu 
7.2.2 Cai clat 
7.2.3 Dinh gia do 
phirc tap 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, &lc 
ket cac 
kien that 
tong tam, 
tim hieu 
cac kien 
thirc 
lien quan. 
- Tuang 
tac ten he 
thong 
LMS. 

luau, bai  

7 

Giang vien: 
- Thuyet 
giang 
- D'at cau 
hoi thao 

tap. 
- Nhan 
manh trQng 
tam. 
- Neu cac 
yeu cau cho 
bu6i hoc 
sau. 
Sinh vien: 
- 	HQC 	a 

16p: 	nghe 
giang, 	tra 
Rd cac cau 
hoi, 	giai 
cac bai tap 
dat 	ra, 	ghi 
chit. 

3 
A1.1 
A1.2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  

13/15 
Chuang 7. Cie thu4t 

• A giii sap xep ning cao 
(tt) 

CLO1 
CLO2 
CLO3 

- Xem bai 
giang, dlic 
ke't cac 

7 
Giang vien: 
- Dua video 
len LMS. 

3 
A1.1 
A1.2 
A2 

[1]  
[2]  

[3]  
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Tuan/ 
buoi 
h9c 

Week 
Section 

Nei dung 
Content 

CDR mon 

hQc 
CLOs 

Hoat &Ong day va hoc/Teaching and learning 

Bai danh 
gia 

Student 

ent 

Tai lieu 
chinh va 
tai lieu 
tham 
MIL) 

Textbook 
s and 

materials 

Tkr hoc/Self-study 
Trvc tiep/FTF Tivc tuyen /Online 

L' thuyet/Theory Thkrc hanh/Practice L9 thuyet/Theory 

(Xing 
Activity 

So gis 
Periods 

Hoat deng 
Activity 

SO gis 
Periods 

assessmHoat Hoat deng 
Activity 

Si gis 
Periods 

Hoat cleng 
Activity 

SO 	is 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
7.3 Sap xep tiled gian 
tuyen tinh 
7.3.1 Thai gian dux 
hien dm cac thuat giai 
sap xep bang each so 
sanh 
7.3.2 Counting sort 
7.3.3 Bucket sort 

CLO4 
CLOS 

kien thirc 
hong tam, 
tim hieu 
cac kien 
thirc 
lien quan. 
- Tuang 
tac hen he 
thOng 
LMS. 

- Giai vi dki 
minh h9a; 
tra RA cau 
hoi; 
Sinh vien: 
- Xem video 
bai hoc, 
thao luan, 
(tat cau hoi 

A3 [4]  

[5]  

14/16 
Thkrc hanh cai dat cac 
thuat town tim kiem, 
sa 	xep. p 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, chic 
ket cac 
kien thirc 
tong tam, 
tim hieu 
cac kien 
thirc 
lien quan. 
- Xem n e i 
dung va 
thi,rc hien 
lai bai 
thkrc hanh 
- Ttrang 
tac tren he 

2 

Giang vien: 
- Huang dAn 
cac thao tic. 
- Thkrc hanh 
ma u. 
Sinh vien: 
- Theo clai va 
ghi nhan cac 
lulling  dan tir 
giang vien. 
- ThIrc hanh 
cac bai tap. 

2.5 

A1. 1 
A1.2 
A2 
A3 

[I] 
[2]  

[3]  
[4]   

[5]  
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Tuani 
bu6i 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon 
hoc 

CLOs 

Hoat dOng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessm 

ent 

Tai lieu 
chink va 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tu hoc/Self-study 
Truc tiep/FTF Truc tuyen /Online 

1_,j,  thuyet/Theory Thuc hanh/Practice 14 thuyet/Theory 

Hoat (king 
Activity 

SO gib 
Periods 

Hoat cl6ng 
Activity 

SO gib 
Periods 

Hoat clOng 
Activity 

SO gib 
Periods 

Hoat clOng 
Activity 

SO gio.  
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
th6ng 
LMS. 

15/17 

Chnong 8. Cac 
thu4t toil' dO thi co' 
ban 
8.2 Biel' dien do thi 
8.1.1 Dung ma tan 
ke 
8.1.2 Diang danh sack 

• ke 
8.2 Tim kiem 
theo chiOu rang 
8.2.1 Thuat giai BFS 
8.2.2 Phan tich BFS 
8.2.3 Cay tim kiem 
theo chieu rOng 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, dile 
ket cac 
kien thirc 
tong tam, 
tim hieu 
cac kien 
thirc 
lien quan. 
- Tuang 
tac tren he 
thong 
LMS. 

7 

Giang vien: 
- Thuyet 
giang 
- ID4t cau 
hoi thao 
Juan, bai 
tap. 
- Nhan 
mph trong 
tam. 
- Neu cac 
you cau cho 
buoi hoc 
sau. 
Sinh viers: 
- 	HQC 	6.  
lap: 	nghe 
giang, 	tra 
16i 	cac cau 
hoi, 	giai 
cac bai tap 
dat 	ra, 	ghi 
chu. 

3 
A1.1 
AI.2 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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TuAn/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CDR men 
hoc 

CLOs 

Hoat deng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessor 

ent 

Tai lieu 
chinh va 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tv hoc/Self-study 
Trirc ti6p/FTF Trirc tuyen /Online 

141 thuyet/Theory Thvc hanh/Practice 14 thuyet/Theory 

Hoat deng 
Activity 

S6 gib 
Periods 

Hoat deng 
Activity 

S6 gib 
Periods 

Hoat deng 
Activity 

SO gib 
Periods 

Hoat deng 
Activity 

S6 gib 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

16/18 
Thvc hanh thao tac 
cac thuAt Wan do thi 
ca ban. 

CLO1 
CLO2 
CLO3 
CLO4 
CLO5 

- Xem bai 
giang, dile 
ket cac 
kien thirc 
tong tam, 
tim hieu 
cac kien 
thirc 
lien quan. 
- Xem nei 
dung va 
thvc hien 
lai bai 
thirc hanh 
- Tucmg 
tac troll he 
thong 
LMS. 

2 

Giang vial: 
- Hui:rng an 
cac thao tac. 
- Thvc hanh 
maxu. 
Sinh vien: 
- Theo dei va 
ghi nhAn cac 
huang an tir 
giang vien. 
- Thvc hanh 
cac bai tap. 

2.5 
A1.1 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  

16/19 

Chuang 	8. 	Cac 
thu4t Wan a thi co' 
ban (tt) 
8.3 	Tim 	kiem 	theo 
chieu sail 
8.3.1 ThuAt giai DFS 
8.3.2 Phan tich DFS 
8.3.3 	Cac 	tinh 	chAt 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, due 
ket cac 
kien thirc 
tong tarn, 

, tim hieu 
cac kien 
thirc 

7 

Giang vien: 
- Dua video 
len LMS. 
- Giai vi du 
minh hoa; 
tra 16i cau 
h6i; 
Sinh vien: 

3 
A1.1 
A3 

[4] 
 

[1]  
[2]  

[3]  

[5] 
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TuAn/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CDR men 
hoc 

CLOs 

Hoat deng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessor 

ent 

Tai lieu 
chinh \fa 

 
tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Tv hoc/Self-study 
True tiep/FTF Trvc tuyen /Online 

Ly thuyet/Theory Thvc hanh/Practice Ly thuyet/Theory 

float deng 
Activity 

SO gi6 
Periods 

Hoat cleng 
Activity 

S6 gi6 
Periods 

Hoat deng 
Activity 

SO gi6 
Periods 

Ho4t deng 
Activity 

SO gi6 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
dm tim kiem 	theo 
chieu sau 

lien quan. 
- Tuang 
tac tren he 
thong 
LMS. 

- Xem video 
bai 	hoc, 
thao 	lua'n, 
d4t eau h6i 

17/20 
Thvc hanh  thao, tic 
cac thu6t twin do thi 
ca ban. 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, dile 
ket cac 
kien thirc 
trong tam, 
tim hieu 
cac kien 

lien quan. 
- Xem nei 
dung va 
thvc hien 
tai bai 
thtic hanh 
- Tuang 
tac tren he 
thong 
LMS. 

1 

thUc x 

Giang vien: 
- Huang dan 
cac thao tac. 
- Thvc hanh 
mau. 
Sinh vier': 
- Theo dOi \fa 
ghi nh4n cac 
htrang dan tir 
giang vien. 
- Thvc hanh 
cac bai tip. 

2.5 
A1.1 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  

18/21 
Chuang 9. Tim 
citron di ngAn nhAt 

CLOI 
CLO2 

- Xem bai 
giang, Mc 

7 
Giang vien: 
- Thuyet 

3 
Al.! 
A3 

[1]  
[2]  
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TuAn/ 
buoi 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon 
hQc 

Hoat dOng day va hoc/Teaching and learning 

BM danh 
gia 

Student 

ent 

Tai lieu 
chinh va 
tai lieu 
tham 
lchao 

Textbook 
s and 

materials 

Tv hoc/Self-study 
Trirc tiOp/FTF Trtrc tuyen /Online 

Ly thuy6t/Theory Thkrc hanh/Practice LY thuyet/Theory 

Hoat dOng 
Activity 

SO gi& 
Periods 

Hoat dOng 
Activity 

SO gier 
Periods 

CLOs  Hoat dOng 
Activity 

SO gi& 
Periods 

Hog gong 
Activity 

So gitir 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
9.1 Tim chremg di CLO3 lc& cac giang [3] 
ngin nhAt CLO4 kien thirc - Dat cau [4]  
9.1.1 Khai nie'm 
9.1.2 Tim chr&ng di 
ngan nhat 
9.2 Thuat giai 
Dijkstra 
9.2.1 MO to thuat giai 
9.2.2 Phan tich 

CLOS tog tam, 
tim hieu 
cac kin 
thirc 
lien quan. 
- Tucmg 
tac ten he 
thOng 
LMS. 

hoi thao 
Juan, bai 
tap. 
- NhAn 
mph trong 
tam. 
- Neu cac
yeu cau cho 
buOi hoc 
sau. 

[5]  

Sinh vien: 
- 	HOC 	& 
lop: 	nghe 
giang, 	tra 
led cac cau 
hoi, 	giai 
cac bai tap 
dat 	ra, 	ghi 
chi'. 

CLO1 - Xem bai Giang via: [1] 
Thgc hanh thao tac CLO2 giang, dac - Hu&ng an 

A1.1 
[2] 

19/22 tim duong di ngan CLO3 ke't cac 1 cac thao tac. 2.5 
A3 [3] 

nhAt. CLO4 kin thirc - Thi,rc hanh [4]  

CLOS trong tam, mau. [5]  
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Tuan/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CDR mon 
hoc 

CLOs 

Hoot deng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessm 

ent 

Tai lieu 
chinh va 
tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Tu.  'we/Self-study 
Trtrc ti6p/FTF Trkrc tuyen /Online 

14 thuy&t/Theory Thkrc hanh/Practice 1.4,  thuyet/Theory 

Hoat deng 
Activity 

SO gib 
Periods 

Hoat deng 
Activity 

SO gio.  
Periods 

Hoat d'6ng 
Activity 

SO gi6 
Periods 

Hoot dOng 
Activity 

S8 gi6 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
tim hieu 
cac kien 
thirc 
lien quan. 
- Xem nei 
dung va 
thuc hien 
lai bai 
dux hanh 
- Thong 
tac tren he 
th8ng 
LMS. 

Sinh vien: 
- Theo doi va 
ghi nhan cac 
lux6ng an tir 
giang vien. 
- Thkrc hanh 
cac bai tap. 

19/23 

Chuang 9. Tim 
dm!mg di ngAn nhAt 
9.3 Thuat giai 
Bellman-Ford 
9.3.1 MO to thuat giai 
9.3.2 Phan tich - 

CLO1 
CLO2 
CLO3 
CLO4 
CLO5 

- Xem bai 
giang, due 
ket cac 
kien thirc 
trcong tam, 
tim hieu 
cac kiL 
auk 
lien quan. 

Thong 
tac tren he 
th8ng 
LMS. 

7 

len LMS.  

bai h6c,  
thao Juan,  

Giang vien: 
- Dim video 

- Giai vi du 
mink h6a; 
tra 16i cau 
hoi; 
Sinh vien: 
- Xem video 

cl4t cau h6i 

3 
A1.1 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  
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Tuan/ 
buoi 
hoc 

Week 
Section 

Nei dung 
Content 

CDR mon 
hoc 

CLOs 

Hog dOng day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessor 

ent 

Tai lieu 
chink va 

 
tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Tu hoc/Self-study 
True ti4/FTF Tivc tuyen /Online 

14 thuy6t/Theory Thuc hanh/Practice 14 thuyet/Theory 

Hoat deng 
Activity 

SO gier 
Periods 

Hog Ong 
Activity 

SO gi6 
Periods 

Hoat deng 
Activity 

A 	• , So pa 
Periods 

Hoat deng 
Activity 

A 	• . So gm.  
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

20/24 
Thuc hanh thao tac 
tim throng di ngan 
What (tt) 

CLOT 
CLO2 
CLO3 
CLO4 
CLO5 

- Xem bai 
giang, due 
ket cac 
kien that 
trong tam, 
tim hieu 
cac kien 
thus 
lien quan. 
- Xem nei 
dung va 
that hien 
lai bai 
that hanh 
- Tucmg 
tac tren he 
thong 
LMS. 

1 

Giang vien: 
- Huang dan 
cac thao tac. 
- Thuc hanh 
matt. 
Sinh vien: 
- Theo doi va 
ghi nhan cac 
htrang an tir 
giang vien. 
- Thuc hanh 
cac bai tap. 

2.5 
A1.1 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  

21/25 

Chuang 10. Cay 
bao trim Who nhAt 
10.1 Cay bao tram 
Who nhat 
10.1.1 Khai niem 
10.1.2 Tim cay bao 
tram nh6 nhat 
10.2 Thug giai 

CLO1 

CLO3 
CLO4 
CLOS 

- Xem bai 
giang, due 
ket cac 
kien thirc 
trong tam, 

• tim hieu 
cac kien 
thus 

7 

Giang vien: 
- Thuy& 

- Dat cau 
hoi thao 
luan, bai 
tap. 
- Nhan 

3 

giangCLO2 [2] 
A1.1 
A3 

[1] 

[3]  
[4]  

[5]  
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Than/ 
buoi 
hoc 

Week 
Section 

Nai dung 
Content 

CDR anon 
hoc 

CLOs 

float clang day va hoc/Teaching and learning 

Bai danh 
gia 

Student 
assessor 

ent 

TM lieu 
chink \fa 
tai lieu 
tham 
khdo 

Textbook 
s and 

materials 

Tv hoc/Self-study 
Trge tiep/FTF True tuyen /Online 

14 thuyet/Theory Thtrc hank/Practice 14 thuyet/Theory 

float dOng 
Activity 

SO gia 
Periods 

Hoat cleng 
Activity 

SO 	is 
Periods 

float dang 
Activity 

So is 
Periods 

Hoat dOng 
Activity 

So 	is 
Periods 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Kruskal 
10.2.1 MO ta. 	thuat 
giai 
10.2.2 Phan tich 

lien quan. 
- Thong 
tac tren he 
thong 
LMS. 

manh tong 
tam. 
- Neu cac 
yeu cau cho 
bail hoc 
sau. 
Sinh vien: 
- Hoe a 
lop: nghe 
giang, tra 
lai cac cau 
hoi, giai 
cac bai tap 
dat ra, ghi 
ch6. 

21/26 

Chilling 10. Cay 
bao tram nhO nhAt 
(tt) 
10.3 Thuat giai Prim 
10.3.1 MO to thuat 
giai 
10.3.2 Phan tich 

CLO1 
CLO2 
CLO3 
CLO4 
CLOS 

- Xem bai 
giang, due 
ket cac 
kien thirc 
trong tam, 
tiro hieu 
cac kien 
thirc 
lien quan. 
- Thong 
tac ten he 

7 

Giang vien: 
- Dtra video 
len LMS. 
- Ojai vi du 
minh boa; 
tra lei cau 
h6i; 
Sinh vien: 
- Xem video 
bai 	hoc, 
thao 	Juan, 

3 
A1.1 
A3 

[1  ] 
[2]  

[3]  
[4]  

[5]  
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Tuan/ 
buoi 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon 
hoc 

CLOs 

Hog deng day va hoc/Teaching and learning 

Bai danh 
gia 

assessm 
Student 

ent 

Tai lieu 
chink va 
tai lieu 
tham 
khao 

Textbook 
s and 

materials 

Tu hoc/Self-study 
Tnyc tiep/FTF Trtrc tuyen /Online 

LY thuyet/Theory Thkrc hanh/Practice Ly thuyet/Theory 

Hoat dOng 
Activity 

S6 gi6 
Periods 

Hog dOng 
Activity 

S6 gi6 
Periods 

Hoat dOng 
Activity 

S6 gi6 
Periods 

Ho g dOng 
Activity 

S6 gi6 
Periods 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) 
thong 
LMS. 

(tat cau h6i 

22/27 
Thkrc hanh thao tac 
cay bao tram nho 
nhat 

CLOI 
CLO2 
CLO3 
CLO4 
CLO5 

- Xem bai 
giang, due 
ket cac 
kien thirc 
trvng tarn, 
tim hieu 
cac kien 

lien quan. 
- Xem nOi 
dung va 
th%rc hien 
lai bai 
thtrc hanh 
- Thong 
tac tren he 
thong 
LMS. 

1 

thirc x 

Giang vien: 
- HuOng dan 
cac thao tac. 
- Thtrc hail"' 
mau. 
Sinh vien: 
- Theo doi va 
ghi nhan cac 
huang clan tir 
giang vien. 
- Thkre hanh 
cac bai tap. 

2.5 
Al.! 
A3 

[1]  
[2]  

[3]  
[4]  

[5]  

Tong cOng/Total X 125 X 30 X 30 X 15 

8. Ma trAn dal h9p gift chuAn dAu ra cua mon h9c va phuring phap giang day — phuung phap danh gia 

Lop ngay: 5 gio./butd 
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TuAn/butii 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh till:1.c du hoc 
Teaching and learning methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
1/1 Giel thieu mon hcc 

Chuang 1. Danh sach 

	

1.1 	Danh sach 	dac. 

	

1.2 	Danh sach 	lien ket don. 

	

1.3 	Danh sach lien ket vong. 

	

1.4 	Danh sach lien ket kep. 

	

1.5 	Danh sach hp che. 

CLO1: Hieu duqc au true du lieu ca 
ban nhu danh sach, cay nhi phan tim 
kiem, bang bam, B-cay va cac thao tac 
tren miii au true du lieu 
CLO2: Phan biet dtrac su khac nhau gifta 

I  

cac thuat toan tim hem va sap xep. +  
A 	• 
h

A CLO3: Van dung mgt so 	en thirc danh 
sach, cay nhi phan tim kiem, bang barn, 
B- cay va cac thuat toan tim kiem, sap 
xep na'ng cao va do thi de giai quyet van 
de. 
CLO4: Lap trinh non ngcr lap trInh 
Python a cai at cL tMc du lieu danh 
sach, cay nhi phan tim kiem, bang ba'm, 
B-cay, do thi va cac thao tic veti mOi cAu 
true du lieu, thuat giai giai quyet cac vin 
a sap xep va tim kiem thanh thao. 

Giang vien: 
+ Gi61 thieu a cuang chi tik. 
+ Thuyet giang 
+ Cho vi du minh hoa 
+ DO eau hoi thao Juan, bid tap. 

x Nhan mph tong tam. 
+ Neu cac yeu cL cho buOi hoc 
sau. 
Sinh vien: 
+ tige a lap: Nghe giang, tra 16i 
cac cau hoi, giai cac bai tap dat 
ra, ghi chu 

 A l .1: Diem danh cac bu8i 
hoc, ghi nhan Oat bieu va 
lam bai tap ten lop cda 
sinh vien. 
A1.2: Sinh vien lam bai tap 
ket thfic chuang. Cac bai 
tap Ian nOp tren LMS. 

2/2 ThIrc hanh thao tac ca ban ten 
danh sach lien ket. 

CLO1: Hieu duac au true du lieu ca 
ban nhu danh sach, cay nhi phan tim 
kiem, bang barn, B-cay va cac thao tac 
tren moi cau trim al. lieu 
CLO2: Phan biet dirge su khac nhau gift 
cac thuat toan tim kiem va sap xep. 

• •A CLO3: Van dung met so hen thirc danh+ 
sach, cay nhi phan tim kiem, bang barn, 
B- cay va cac thuat toan tim kiem, sap 
xep nang cao Ara do thi de giai guy& van 

Giang vien: 
+ Huang d'a.n cac thao tac. 
+ Thvc hanh mail 
Sinh vien: 
+ Theo doi va ghi nhan cac huorng 
an tir giang vien. 

Thuc hanh cac bai tap. 

A1.1: diem danh cac buoi 
hoc, ghi nhan phdt bieu va 
lam bai tap tren lop cilia 
sinh vial. 
A1.2:,  Sinh vien lam bai 
tap ket thfic clnrcmg. Cac 
bai tap lan nOp tren LMS. 
A2: Moi sinh vien se thi 
true tiep tren may. 
A3: sinh vien lam bai thi 
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Tu'an/bu'Ot 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
de. 
CLO4: Lap trinh nen ner lap trinh 
Python de cai at cau true du lieu danh 
sach, cay nhi phan tim kiem, bang barn, 
B-cay, cit, thi va cac thao tic vai mOi cau 
tile du lieu, thuat giii giai quyet cac van 
a sap xep va tim kiem thanh thao. 

tren giay. 

3/3 Chuang 2. Xep thin tir - Tim kiem 
2.1 Xep thin ter. 
2.1.1 BubbleSort. 
2.1.2 SelectionSort. 
2.1.3 InsertionSort. 
2.1.4 Interchange Sort. 
2.1.5MergeSort 

2.2 Tim kiem 
2.2.1 	Tim kiem tan tuan tkr. 

2.2.2 Tim kiem nhi phan. 

CLO1: Hieu (kw eau true du lieu ca 
ban nhu danh sach, cay nhi phan tim 
kiem, bang barn, B-cay va cac thao tac 
tren mtii cau true du lieu 
CLO2: Phan biet duqc sir kb& nhau gitta 
cac thuat toan tim kiem va sap xep. 
CLO3: Van dung met so kien th1rc danh 
sach, cay nhi phan tim kiem, bang bum, 
B- cay va cac thuat town tim kiem, sap 
xep nang cao va do thi a giai quy& van 
d. 
CLO4: Lap trinh nen ngtr lap trinh 
Python de cai dat cau trim du lieu danh 
sach, cay nhi phan tim kiem, bang bum, 
B-cay, do thi va cac thao tic vai mai cau 
true du lieu, thuat giii giai guy& cac van 
a sap xep va tim kiem thanh thao. 

tren  gr . ay. 

Giang vial: 
+ Dua video len LMS. 
+ Giai vi du minh hoa; tra 16i cau 
hei; 
Sinh vien: 
+ Xem video bai hoc, thao Juan, 
dat cau Mi. 

A1.1: Diem danh cac buoi 
hoc, ghi nhan phut bieu va 
lam bai tap ten lap cua 
sinh vien. 
A1.2: Sinh vien lam bai 
tap ket thirc chucmg. Cac 
bai tap lan nep ten LMS. 
A2: MOi sink vien se thi 
true tiep ten may. 
A3: Sinh vien lam bai thi 
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Tuan/buOi 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon hoe 
CLOs 

Hinh thirc day hoc 
Teaching and learning methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
3/4 

• 

Chirong 3. Cay 
3.1 Khai niem co ban. 
3.1.1 	Met 	se) lthai niem:lu  Dinh 
nghia cay, bac dm nut, bac cila 
cay, nut cha, nut con, chieu dai 
duong di. 
3.1.2 Dinh nghia cay nhi 	phan. 
3.2 	Cay nhi phan tim kiem. 
3.2.1 Dinh nghia. 
3.2.2 Khai bao cAu true; Kh&i tao 
cay rung. 
3.2.3 Cac thao 
tic ca ban: them, tim, x6a, duyet 
(NLR, LNR, LRN). 

CLO1: Hieu dupc cau true du lieu ca 
ban nhu danh sach, cay nhi phan tim 

• A 	, em, bang bam, B-cay va cac than tic 
tren mOi cAu true adieu 
CLO2: Phan biet duac sir khac nhau gitla 
cac thuat town tim kiem va sap xep. 
CLO3: Van dung met se) lden thirc danh 
sach, cay nhi phan tim kiem, bang bam, 

1 	 I 

 

B- cay va cac thuat toil) tim kiem, sap 
/ 	 • 	 9 	 / 	f 

xep nang cao va do thi de giai quyet van 
a. 
CLO4: Lap trinh non ngit lap trinh 
Python de cai dat eau true du lieu danh 
sach, cay nhi phan tim kiem, bang bam, 
B-cay, do thi va cac thao tic v6i m8i eau 
true dir lieu, thuat giai giai guy& cac van 
de sap xep va tim kiem thanh thao. 

Giang view 
+ Thuyet giang 
+ pat cau hei thao luan, bai tap. 
+ Nhan mph trong tam. 
+ Neu cac you du cho bu(S' i hoc 
sau. 
Sinh via: 
+HQc a lop: nghe giang, tra 16.i 
cac cau had, giai cat bai tap dat ra, 
ghi chi). 

• 

A1.1: Diem danh cac butli - 
hoc, ghi nhan phat bidu va 
lam bai tap teen 16p dm 
sinh vial. 
A1.2: Sinh vial lam bai 
tap ket fink chuang. Cac 
bai tap lan nep tren LMS. 
A2: M8i sinh vien se thi 
truc tiep tren may. 
A3: Sinh vien lam bai thi 
tren giAy. 

4/5 

Chuang 4. Bang barn 
4.1 Cac khai niem. 
4.1.1Khai niem 
4.1.2 Ham barn 
4.1.3 Sr dung de 
4.2 Giai guy& dung de. 
4.2.1 Phuang phap not lc& true 

A 

4.2.2 Phucmg phap not ket hop 
tiep  

CL01: Hieu dirge cAu true dir lieu ca 
ban nhu danh sach, cay nhi phan tim 
kiem, bang bam, B-cay va cac than tac 
tren moi cAu true dir lieu 
CLO2: Phan biet duqc su khac nhau gift 
cac thuat tan tim Wm va sap xep. 

A 	• CLO3: Van dung met so kin thirc danh 
sach, cay nhi phan tim hem, bang bam, 
B- cay va cac thuat town tim kiem, sap 

A 	' dt 	''i  xep nang cao va do thi 	gm quyet van 

Giang vien: 
+ Dua video len LMS. 
+ Giai vi du minh Yp; tra 16.i cau 
h6i; 
Sinh vien: 
+ Xem video bai hoc, thao luan, 
dat cau hoi. 

A1.1: Diem danh cac bue)i 
hoc, ghi nhan Oat bieu va 
lam bai tap ten 16p caa 
sinh vial. 
A1.2: Sinh vien lam bai 
tap ket thfic chuctng. Cac 
bai tap 16.n nep teen LMS. 
A2: MO) sinh vien se thi 
true tie ten may. 
A3: Sinh vien lam bai thi 
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Tu'In/buOi 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thde day hoc 
Teaching and learning methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
nhat de. 

CLO4: Lap trinh nein ngir lap trinh 
Python de cai dat cau true du lieu danh 
sach, cay nhj phan tim kiem, bang barn, 
B-cay, do thi va cac thao tac vai mili cau 
trfic du lieu, thuat giai giai guy& cac van 
de sap xep va tim kiem thanh thao. 

ten giay. 

4/6 

Chwcrng 5. B-cay 
5.1 TOng quan ve B-cay 
5.2 Cac thao tic tren B-cay 

ThIrc hanh cac thao tac vai cay 
nhi phan, B-cay. 

CL01: Hieu dirge cau triic du lieu ca 
ban nhu danh sach, cay nhj phan tim 
kiem, bang barn, B-cay va cac thao tac 
tren mOi cau frac du lieu 
CLO2: Phan biet duqc sir khfic nhau gift 
cac thuat town tim kiem va sap xep. 
CLO3: Van clung mgt so kien thirc danh bai 

, 
sach, cay nhi phan tim hem, bang barn, 
B- cay va cac thuat town tim hem, sap 
xep nang cao va de thi de giii quyet van 
de. 
CLO4: Lap trinh non VI lap trinh 
Python a cai at cau true du lieu danh 
sach, cay nhi phan tim kiem, bang barn, 
B-cay, dO thi va cac thao tac vai mOi cau 
frac dir lieu, thuat giai giai guy& cac van 
de sap xep va tim kiem thanh thao. 

Giang vien: 
+ Huang dAn cac thao tac. 
+ Thuc hanh mAu. 
Sinh vien: 
+ Theo cloi va ghi nhan cac htrong 
ciAn tir giang vien. 
+ Thvc hanh cac bai tap. 

A1.1: Di6m danh- cac buOi 
hoc, ghi nhan ph& biOu va 
lam bai tap ten lop oh 
sinh vien. 
A1.2: Sinh vial lam bat :-
tap ket thac chtrong. Cdc 

tap hin nOp ten LMS. 
A2: mOi sinh vial se thi 
true tiep ten may. 
A3: Sinh vien lam bai thi 
tren giay. 

Chtromg 6. Gh51 
thiOu ve thulit OM 
6.1 	Thuat giii 

CLO1: Hieu dirge cau &lc du lieu ca 
ban nhu danh sach, cay nhi phan tim 
kiem, bang barn, B-cay va cac thao tac 

Giang vien: 
+ Thuyet giang 
+ DO cau hoi, bai tap. 

A1.1: Diem danh cac buoi 
hoc, ghi titian phat bieu va 
lam bai tap tren lop cfra 
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TuAn/buiii 
hQc 

Week 
Section 

NO:i dung 
Content 

CDR men hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

5/7 

6.1.1 Khii niem 
6.1.2 Bieu clan thuat giai 
6.2 	Phan tich thuat giai 
6.2.1 Khai niem 
6.2.2 ICY phap 0 

teen m6i cau true dir lieu 
CLO2: Phan biet dugc sir khac nhau gala 
cac thuat toan tim kiem va sap xep. 
CLO3: Van dung mot se lci'en thirc danh 
sach, cay nhi phan tim hem, bang barn, 
B- cay va cac thuat toan tim kiem, SAP 
xep nang cao va do thi de giai guy& van 
de. 
CLO4: Lap trinh nem ngir lap trinh 
Python de cai dat cau trfic dir lieu danh 
sach, cay nhi phan tim kiem, bang barn, 
B-cay, 6 thi va cac thao tic vai mOi au 
tthc dir lieu, thuat giai giai quyet cac van 
a sip xep va tim kiem thanh thao. 
CLOS: Phan tich, chon au true du lieu, 
xay dung giai thuat thich hap a OE 
guy& van de; danh gia di) thai gian thuc 
hien thuat giai dung kY phap 0. 

+ NhL manh nhitng diem chinh. 
+ Neu cac yeti cau cho bait hoc 
sau. 
Sinh vien: 
+ Hoc a 16p: nghe giang, 
tra lai cac cau hoi, giai cac bai 
tap dat ra, ghi chit 

• 

sinh vien. 
A1.2: Sinh vien lam bai 
tap ket thitc chuang. Cac 
bai tap Ian n6p ten LMS. 
A2: Mai sinh vien se thi 
five tiep ten may. 
A3: Sinh vien lam bai thi 
tren giay. 

Chuang 7. Cac thuat giai sap xep 
'tang cao 
7.1 Heapsort 
7.1.1 Giai thieu 
7.1.2 Cai dal 
7.1.3 Dinh gia d6 phirc tap 
7.2 Quicksort 
7.2.1 Giai thieu 
7.2.2 cai dat 

CLO1: Hieu dugc cau trite dir lieu co.  
ban nhu danh sach, cay nhi phan tim 
kiem, bang barn, B-cay va cac thao tic 
ten mOi au talc dir lieu 
CLO2: Phan biet clugc sir khac nhau gift 
cac thuat toan tim kiem va sip xep. 
CLO3: Van dung mgt so kien thirc danh 
sach, cay nhi phan tim kiem, bang barn, 
B- cay va cac thuat toan tim kiem, sap 

Giang vial: 
+ Thuyet giang 
+ pat cau hoi, bai tap. 
+ NhAn mph nhfing diem chinh. 
+ Neu cac you cau cho buoi hoc 
sau. 

Sinh vien:  
+ Hoc 6.  lap: nghe giang, 

A1.1: Diem danh cac bu6i 
hoc, ghi nhan ph& bieu va 
lam bai tap ten lap dm 
sinh vien. 
A1.2:,  Sinh vien lam bai 
tap ket thitc chucmg. Cac 
bai tap kin n6p tren LMS. 
A2: WI sinh vial se thi , 
true tiep ten may. 
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TuAn/buOi 
hoc 

Week 
Section 

Ni dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

6/8 

7.2.3 Danh gia dO phirc tap 
7.3 Sap xep thai gian tuyen tinh 
7.3.1 Th.Oi gian thuc hiOn dm cac 
thu4 giai sap xep bang cach so sanh 
7.3.2 Counting sort 
7.3.3 Bucket sort 

xep nang cao va do thi de giai quy6t van 
de. 
CLO4: L'dp trinh ngon ng[i lOp trinh 
Python a cai dat cau trirc dit li'e'u danh 
sach, cay nhi phan tim kiem, bang barn, 
B-cay, do thi va cac thao tac voi meli cau 
true dux lieu, thuAt giai giai guy& cac van 
a sap xep va tim kiem thanh thao. 
CLOS: Phan tich, chon cau tritc du li"Ou, 
xay dung giai thuat thich hop d6'' giai 
quye't van de; danh gia dO thoi gian thuc 
hiOn thuAt giai dung Ici phap 0. 

tra 16i cac cau hoi, giai cac bai tap 
dat ra, ghi chit 

A3: Sinh vien lam bai thi 
teen giay. 

7/9 

Thuc hanh cai dat cac thOt toan tim 
ki6m, sap xep. 

CL01: Hie'u dtrqc cau trite du lieu co 
ban nhu danh sach, cay nhi phan tim 
kiem, bang barn, B-cay va cac thao tac 
tren m6i cau truc du lieu 
CLO2: Phan bit duqc sit khac nhau glib 
cac thuOt toan tim kiem va sap xep. 
CLO3: V411 dung mOt so kien thirc danh 
sach, cay nhi phan tim ki6m, bang barn, 
B- cay va cac thuOt toan tim ki6m, sip 
xep nang cao va do thi de giai quyet van 
a. 
CLO4: L4p trinh ngon ngii lap trinh 
Python a cai dat cau trtic du lieu danh 
sach, cay nhi phan tim kiem, bang barn, 
B-cay, do thi va cac thao tac vai mOi cau 

Giang vien: 
+ Hu6ng clan cac thao tac. 
+ Thuc hanh mau. 
Sinh vien: 
+ Theo doi va ghi nhan cac huang 
dan tir giang vier'. 
+ Thuc hanh cac bai tap. 

A1.1: Diem danh cac buoi 
hoc, ghi nhAn Oat bi6u va 
lam bai tap tren lop dm 
sinh vien. 
A1.2: ,  Sinh vien lam bai 
tap ket thuc chtrang. Cac 
bai tap 16n nOp tren LMS. 
A3: Sinh vien lam bai thi 
ten giAy. 
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Tuan/bu6i 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thire day hoc 
Teaching and learning methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
irk du lieu, thuat giai giai quyet cac van 
de sap xep va tim kiem thanh thao. 
CLOS: Phan tich, choir cau true du lieu, 
xay dung giai thuat thich hop de giai 
quy6t van de; danh gia d6 th6i gian thuc 
hien thuat giii clUng lqr phap 0. 

8/10 

Cinro•ng 8. Cie thgt toil) dO till 
co' ban 
8.1 	Bieu dien 6 thi 
8.1.1 Dung ma tran ke 
8.1.2 Dung danh sach ke 
8.2 Tim kiem 
theo chieu r6ng 
8.2.1 Thuat giai BFS 
8.2.2 Phan tich BFS 
8.2.3 Cay tim kiem theo chieu 
r6ng 
8.3 Tim kiem theo chieu sau 
8.3.1 Thuat giai DFS 
8.3.2 Phan tich DFS 

. 
Cac tinh chat dm tim kiem 

theo theo chieu sau 

a.  

CL01: HiL dime cau frac ciu lieu ca 
ban nhu danh sach, cay nhi phan tim 
kiem, bang barn, B-cay va cac Chao tic 
tren miii du true du lieu 
CLO2: Phan biet duqc su khac nhau giira 
cac thuat town tim kiem va sap xep. 
CLO3: Van dung mOt so hen dirk danh 
sach, cay nhi phan tim kiem, bang barn, 

A 	• B- cay va cac thuat toan tim kiem, sap 
xep nang cao va 6 Uri a giai quy& van 

CLO4: Lap trinh ngon ngit lap trinh 
Python a cai at eau true dulieu danh 
sach, cay nhi phan tim kiem, bang bam, 
B-cay, a thi va cac thao tac vai idyl du 

8. 3.3  du lieu, thuat giai giai quyet cac van A 	van 
de sap xep va tim kiem thanh thao. 
CLOS: Phan tich, chon cau true du lieu, 
xay dung giai thuat thich hap de giai 
guy& van de; danh gia dO thiYi gian thut 
hien thuat giai dimg Ic.,  phap 0. 

Giang vien: 
+ Dua video len LMS. 
+ Giai vi du minh ho; tra 16i cau 
h6i; 
Sinh vial: 
+ Xem video bai hoc, thao Irian, 
at cau hoi. 

• 

A1.1: Diem danh cac buoi 
hoc, ghi nhan phat bieu va 
lam bai tap ten lop dm 
sink vien. 
A1.2:,  Sinh vien lam bai 
tap ket thirc chuang. Cac 
bai tap 16.n n'6p tren LMS. 
A3: Sinh vial lam bai thi 
tren gia"y. 

• 
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Tuan/bu6'i 
hoc 

Week 
Section 

N6i dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning methods 

Hinh thitc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

8/11 

Thuc hanh thao tac cac thuat town 
d6 thi ccr ban. 

CL01: Hieu du9c Au Irk du lieu ca 
ban nhu danh sach, cay nhi phan tim 
kiem, bang bam, B-cay va cac thao tac 
tren in& cau true du lieu 
CLO2: Phan biet duqc sy khac nhau giita 
cite thuat town tim kiem va sap xep. 
CLO3: Van chin mkt s6 kien thirc danh 
sach, cay nhj phan tim kiem, bang barn, 
B- cay va cac thuat town tim kiem, sap 

A 	. 	 I 	X 	 ' 
	v an de. nang cao va do thi de giai quyet van 

de. 
CLO4: Lap trinh non ngit" lap trinh 
Python a cai at cau true du lieu danh 
sach, cay nhj phan tim kiem, bang bam, 
B-cay, do thi va cac thao tac von mr3i du 
frac du lieu, thu4t giii giai guy& cac van 
a sap xep va tim kiem thanh thao. 
CLOS: Phan tich, chon au frac du lieu, 
xay d%rng giai thuat thich hqp a giii 
quyet van dt; danh gia d6 thiyi gian thrirc 
hien thuat giai dung ky phap 0. 

Giang vien: 
+ Huang an cac thao tac. 
+ Thr,tc hanh inau. 
Sinh vien: 
+ Theo d6i va ghi nhan cac huang 
an tit giang vien. 
+ ThIrc hanh cac bai tap. 

A1.1: Diem danh cac buoi 
h9c, ghi nhan phat bieu va 
lam bai tap tren lap oh 
sinh vien. 
A1.2:,  Sinh vien lam bai 
tap ket thirc chumg. Cac 
bai tap lam n6p troll LMS. 
A3: Sinh vien lam bai thi 
tren giay. 

Chiron 9. Tim duirng di nein 
nhAt 
9.1 Tim dating di ng'an nhAt 
9.1.1 	Khai niem 
9.1.2 Tim duttng di ngan nhAt 
9.2 Thuat giai Dijkstra 

CLO1: Hieu duqc cau true du lieu co,  
ban nhu danh sach, cay nhj phan tim 
kiem, bang bam, B-cay va cac thao tac 

x. cau 	true tren mor cau 	duheu 
CLO2: Phan biet duqc sv khac nhau giita 
cac thuAt town tim kiem va sap xep. 

Giang vien: 
+ Thuyet giang 
+ Bat cau hoi thao Juan, bai tap. 
+ Nil& manh 
tong  tam.  

+ Neu cac yeu cau cho 

A1.1: Diem danh cac buoi 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop eta 
sinh vien. 
A3: Sinh vien lam bai thi 
tren gray. 
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TuAn/bu6i 
hoc 

Week 
Section 

Ni0 dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
9/12 2.2.1 	MO to thuat giai 

2.2.2 Phan tich 
9.3 Thuat giai Bellman-Ford 
9..3.1 MO to thuat giai 
9.3.2 Phan tich 

CLO3: Van dung mOt se kien thirc danh 
sach, cay nhi phan tim kiem, bang barn, 
B- cay va cac thuat town tim kiem, sap 
xep nang cao va dO thi de giai quyet van 
de. 
CLO4: Lap trinh ngon ngir lap trinh 
Python a cai dat cAu true dit lieu danh 
sach, cay nhi phan tim kiem, bang barn, 
B-cay, d6 thi va cac thao tac v6i mili cau 
tritc du lieu, thuat giai giai quyet cac van 
de sap xep va tim kiem thanh thao. 
CLOS: Phan tich, chon cAu true WI lieu, 
xay di,mg giai thuat thich hop de giai 
quyet van de; danh gia dO thoi gian thuc 
hien thuat giai dung kj,  phap 0. 

bu6i hoc sau. 
Sinh vial: 
+ Hoc 6. 16p: nghe giang, tra 1&i 
cac cau hoi, giai cac bai tap dat 
ra, ghi chit. 

10/13 

Thuc hanh thao tac tim &rang di 
ngan nhat. 

CLO1: Hien dugc cau true du lieu co 
ban nhu danh sach, cay nhi phan tim 
kiem, bang barn, B-cay va cac thao tac 
tren mOi cAu true du lieu 
CLO2: Phan Net dugc su khac nhau giCra 
cac thuat town tim kiem va sap xep. 
CLO3: Van dung met so kien thirc danh 
sach, cay nhi phan tim kiem, bang barn, 
B- cay va cac thuat town tim kiem, sap 
xep nang cao va do thi de giai quyet van 
de. 
CLO4: Lap trinh non ngir lap trinh 

Giang vien: 
+ Huang dAn cac thao tac. 
+ Thuc hanh mAu. 
Sinh vien: 
+ Theo cliii va ghi nhan cac hu6ng 
an tir giang vien. 
+ Thuc hanh cac bai tap. 

A1.1: Diem danh cac buoi 
hoc, ghi nhan phat bieu va 
lam bai tap ten 16p dm 
sinh vien. 
A3: Sinh vien lam bai thi 
ten giay. 
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Tudn/buOi 
h0c 

Week 
Section 

Nei dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
Python de cai 4:tat cau frac du lieu danh 
sach, cay nhi phan tim kiem, bang barn, 
B-cay, c16' thi va cac thao tac \Teri rniii cau 
true du lieu, thuat giai giai guy& cac van 
de sap xep va tim kiem thanh thao. 
CLOS: Phan tich, chcin cau frac du lieu, 
xay ,dung giai thuat thich hop de giai 
quyet van de; danh gia dO th&i gian thuc 
hien thuat giai dung 14 phap 0. 

11/14 

Chuang 10. Cay bao tram oho 
nhAt 
10.1 	Cay bao term nh6 nhdt 
10.1.1 Khai niem 
10.1.2 Tim cay bao tram nhO nhdt 
10.2 Thuat giai Kruskal 
10.2.1 	MO to 	thuat giai 
10.2.2 Phan tich 
10.3 Thuat giai Prim 
2.2.3 Mo to thuat giai 
10.3.2 Phan tich 

CLO1: Hien duvc cau trite du lieu co 
ban nhu danh sach, cay nhi phan tim 
kiem, bang barn, B-cay va cac thao tae 
tren moi cau true du lieu 
CLO2: Phan biet ducfc six khac nhau gia 
cac thuat toan tim kiem va sap xep. 
CLO3: Van dung met so kien thirc danh 
sach, cay nhi phan tim kiem, bang barn, 
B- cay va cac thuat toan tim kiem, sap 
xep 	nang cao va do thi de giai quyet van 
de. 
CLO4: Lap trinh nen ngit lap trinh 
Python a cai flat cau true du lieu danh 
sach, cay nhi phan tim kiem, bang barn, 
B-cay, 6 thi ya cac thao tac \Tad meii cau 
trtic du lieu, thuat giai giai guy& cac van 
de sap xep va tim kiem thanh alp. 
CLOS: Phan tich, cho cau true du lieu, 

	

cac cau h6i, giai 	cac bai tap d'at  

Giang vien: 
+ Thuyet giang 
+ ifat cau hoi thao luan, bai tap. 
+ Nhan mph trcog tam. 
+ Neu cac yeu eau cho bu6i hoc 
sau. 
Sinh vien: 
+ Hoc 0' 16p: Nghe giang, tra 16.i 

ra, ghi chit. 

A1.1: Diem danh cac bad 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop dm 
sinh vien. 
A3: Sinh vien lam bai thi 
tren giay. 
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Tuan/buOi 
hoc 

Week 
Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh fink day hoc 
Teaching and learning methods 

Hinh fink danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
xay dung giai thuat thich hop a giai 
quye't van a; danh gia dO thefi gian thuc 
hien thuat giai dung 14 phap 0. 

12/15 

Thuc hanh thao tac cay bao triim 
nho nhat. 

CL01: Hie'u dirge cau truc du lieu co 
ban nhu danh sach, cay nhi phan tim 
kiem, bang bam, B-cay va cac thao tac 
tren mcii cau trac (lit lieu 
CLO2: Phan biet diroc su khac nhau gifta 
cac thuat toan tim kiem va sap xep. 

/ 

CLO3: Van dung met so kien thirc danh 
sach, cay nhi phan tim kiem, bang bam, 
B- cay va cac thuat toan tim ki6m, sap 
xep nang cao va do thi de giai quyet van 
de. 
CLO4: Lap trinh non ngit lap trinh 
Python a cai at eau trac du lieu danh 
sach, cay nhi phan tim ki6m, bang bam, 
B-cay, c16 thi va cac thao tac von miii eau 
trac du lieu, thuat giai giai quye't cac van 
a sap 'Cep va tim kiem thanh thao. 
CLOS: Phan tich, chon au tile du lieu, 
xay dung giai thuat thich hop de giai 
guy& van dt; danh gia dO thoi gian thuc 
hien thuat giai dung 14 phap 0. 

Giang vien: 
+ Huang dan cac thao tac. 
+ Thuc hanh mAu. 
Sinh vien: 
+ Theo d'ai va ghi nhan cac hirong 
clan dr giang vien. 
+ Thuc hanh cac bai tap. 

A1.1: Diem danh cac buOi 
hoc, ghi nhan phat bieu va 
lam bai tap teen lop cua 
sinh vien. 
A3: Sinh vien lam bai thi 
tren giay. 

Loy tOi: 3 giol buOi LT; 2.5 gioll buOi TH 
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TuAn/ buOi 
hoc Week 

Section 

Nei dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

1/1 

Gioti thi0 mon luic 
Chuang 1. Danh sach 

	

1.3 	Danh sach dac. 

	

1.4 	Danh sach lien ket dom. 

	

1.3 	Danh sach lien ket yang 

CLOT: Hien &rot cau tritc du 
lieu co ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren mcii cAu tritc du lieu 
CLO2: Phan biet duot skr 
khac nhau gift cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dung met so kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tint, kiem: 
sap xep n;anF cao va do thi de 
giai quyet van de. 
CLO4: Lap trinh ngon ngil 
lap trinh Python a cai at 
cAu tile du lieu danh sach, 
cay nhi phan tim ki6m, bang 
barn, B-cay, do thi va cac 
thao tac vai mili cau tritc du 
lieu, thuat giai giai quyet cac 
van de sap xep va tim Iciem 
thanh thao. 

Giang vien: 
+ Gieri thieu de cuung chi 
tiet. 
+ Thuyet giang 
+ Cho vi du minh hoa 
+ Dat cau hei thao luan, bai 
t4p, 

+ NhAn manh trong tam. 
+ Neu cac yeu cAu cho buOi 
hoc sau. 
Sinh vien: 
+ Hoc O. lap: nghe giang, tra 
16i cac cau hoi, giai cac bai 
tap at ra, ghi chit 

A1.1: diem danh cac buoi 
hoc, ghi nhan Oat biL va 
lam bai tap tren lap dm 
sinh vien. 
A1.2: Sinh vien lam bai 
tap ket thfic chuang. Cac 
bai tap Ian nep tren LMS. 

Chtrovg 1. Danh sach (tt) 

	

1.4 	Danh sach lien k6t kep. 

	

1.5 	Danh sach han che. 

CLO1: Hitu duqc cAu true de' 
lieu co. ban nhu danh sach, 
cay nhi phan tim ki6m, bang 
bam, B-cay va cac thao tac 

Giang vien: 
+ Dim video len LMS. 
+ Giai vi du minh boa; tra loci 
cau hei; 

A1.1: diem danh cac buoi 
hoc, ghi nhan Oat bieu va 
lam bai tap ten lop dm 
sinh vien. 
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TuAn/ ban 
hoc Week 

Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thuc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

1/2 
ten mlii du frac du li8u 
CLO2: Phan WO duqc sv 
khac nhau girra cac thuat toan 
tim kiem va sip xep. 
CLO3: Van dung mOt so kin 
thirc danh sach, cay nhi phan 
tim kiem, bang bam, B- cay 
va cac thuat toan tim kiem, 
sap xep nang cao va do thi d8 
giai guy& van de. 
CLO4: Lap trInh nem ngir 
lap trinh Python de cai dal 
cL true du HO danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, do thi va cac 
thao tic veri mOi cL trirc chi 
li8u, thuat giai giai quyet cac 
An a sip xep va tim kiem 
thanh thao. 

Sinh vial: 
+ Xem video bai hoc, thao 
Juan, dat cau Mi. 

A1.2: Sinh vien lam bai 
tap ket thirc chuang. Cac 
bai tap lan Op teen LMS. 
A2: Mai sinh via se thi 
trvc tiep ten may. 
A3: sinh via lam bai thi 
tren gifiy. 
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Tu'an/ buOi 
hoc Week 

Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thin day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

2/3 

Thuc hanh thao tic ca ban troll 
danh sach lien kit. 

CLO1: Hien dugc can frac du 
li8u co ban nhu danh sach, 
cay nhi phan tim 'dim, bang 
bam, B-cay va cac thao tac 
ten miii cau frac du li8u 
CLO2: Phan Nest dugc sli 
khac nhau giira cac thuat town 
tim kiem va sap x8p. 
CLO3: Van dung mOt se) kin 
thirc danh sach, cay nhi phan 
tim kiem, bang bam, B- cay 
va cac thuat toan tim kiim, 
sap x8p nang cao va do thi d8 
giai guy& van de. 
CLO4: Lap trinh nen ngI 
lap trinh Python a cai at 
cau true &a li8u danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, do thi va cac 
thao tac vai miSi cau true dir 
li8u, thuat giai giai quy& cac 
van d8 sap x8p va tim kiem 
thanh thao. 

Giang vien: 
+ Huong clan cac thao tac. 
+ Thuc hanh mau. 
Sinh vien: 
+ Theo doi va ghi nhan cac 
htrang clan ter giang vien. 
+ Thuc hanh cac bai tap. 

A1.1: diim danh cac buoi 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop dm 
sinh vien. 
A1.2:,  Sinh vien lam bai 
tap ket thuc chtrong. Cac 
bai tap lon nOp tren LMS. 
A2: Mcli sinh via se thi 
true tie') teen may. 
A3: sinh vien lam bai thi 
teen giay. 

Chuong 2. Xep Mix to - Tim kiem 
2.1 Xip tit* tu. 
2.1.1 BubbleSort. 
2.1.2 SelectionSort. 

CL01: Hiou dugc cau trite du 
li8u co.  ban nhu danh sach, 
cay nhi phan tim ki8m, bang 
bam, B-cay va cac thao tac 

Giang vien: 
+ Thuyit giang 
+ Dat cau hOi thao Juan, bai 
4p, 

A1.1: diem danh cac buoi 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop dm 
sinh vien. 
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TuAn/ buSi 
hoc Week 
Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh auk day hoc 
Teaching and learning 

methods 

Hinh thus danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

3/4 

2.1.3 InsertionSort. 
2.1.4 Interchange Sort. 
2.1.5MergeSort 

2.3 Tim kiem 
2.3.1 	Tim kiem tuan tuan tv. 

2.2.2 Tim kiem nhi phan. 

tren miii cau true du lieu 
CLO2: Phan biet duce sir 
khac nhau gift cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dvng mOt so kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 
sap xep nang cao va do thi de 
giai quyet van de. 
CLO4: Lap trinh neon ngit 
lap trinh Python a cai at 
au true dir lieu danh sach, 
cay nhi phan tim kiem, bang 
bam, B-cay, do thi va cac 
thao tac vii la au trite dir 
lieu, thuat giai giai quyet cac 
vin a sip xep va tim kiem 
thanh thao. 

+ Nhin mp.nh trong tam. 
+ Neu cac yeu cau chobu8i 
hoc sau. 
Sinh vien: 
+ HQc a lop: nghe giang, trd 
16i cac cau hoi, giai cac bai 
tap dot ra, ghi chu. 

A1.2: Sinh vien lam bai , 
tap ket thitc chuang. Cac 
bai tap lan nem tren LMS. 
A2: M8i sinh vial se thi 

. A rive tip tren may. 
A3: sinh vien lam bai thi 
ten giiy. 

Thgc hanh vai cac thao tac xep 
thir At - tim kiem. 

CLO1: Hieu dirge eau true dir 
lieu ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren mitii cau true dir lieu 
CLO2: Phan biet duce str 
khae nhau gifra cac thuat toan 
tim kiem va sip xep. 

Giang vien: 
+ Huang dan cac thao tac. 
+ Thvc hanh mail. 
Sinh vien: 
+ Theo doi va ghi nhan cac 
hiving dAn tir giang vien. 
+ Thvc hanh cac bai tap. 

A1.1: diem danh cac bu8i 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop dm 
sinh vien. 
A1.2:,  Sinh vien lam bai 
tap ket fink chuang. Cac 
bai tap lon nOp tren LMS. 
A2: Med sinh vien se thi 
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TuAn/ buOi 
hoc Week 
Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
4/5 CLO3: Van dung mOt so kien 

thirc danh sach, cay nhj phan 
tim ki6m, bang bAm, B- cay 
va cac thuat toan tim ki6m, 
sap xe'p nang cao va do thj de 
giai guy& van de. 
CLO4: Lap trinh nen ngir 
lap trinh Python a cai dAt 
cau tdic dit liL danh sach, 
cay nhj phan tim ki6m, bang 
barn, B-cay, do thj va cac 
thao tac vai miii cau truc du 
liL, thuat giai giai quyet cac 
• van a sap xep va tim kiem 
thanh thao. 

trijc tier) ten may. 
A3: sinh vien lam bai thi 
ten giay. 

5/6 

Chuling 3. Cay 
3.1 Khai ni'm ca ban. 
3.1.1 	MOt so khai 	ni@n: 	Dinh 
nghia cay, bac dm nut, bac dm 
cay, nut cha, nut con, chiL dai 
throng di. 
3.1.2 Dinh nghia cay nhj 	phan. 
3.2 	Cay nhj phan tim kiem. 
3.2.1 	Dinh nghia. 
3.2.2 Khai bao cau tnic; KIVA tao 
cay r8ng. 

CL01: Hieu ducrc cau trac du 
lieu ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren moi cau tnic Gift liL 
CLO2: Phan bit duqc gr 
khac nhau gift cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dung mOt 0 kien 
thirc danh sach, cay nhi phan 

ba bangkiem, 	rn, B- cay tim tap 
va cac thuat toan tim kiem, 

Giang vien: 
+ Thuy6t giang 
+ Oat cau hoi thao luan, bai 
tap. 

+ NhAn math trong tam. 
+ Neu cac yeu cau cho buCii 
hoc sau. 
Sinh vien: 
+ HQC & lop: nghe giang, tra 
lei cac cau hoi, giai cac bai 

dal ra, ghi chu. 

Al.!: di6m danh cac,buoi 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop dm 
sinh vien. 
A1.2: Sinh vien lam bai 
tap ket thnc chuung. Cac 
bai tap lam nOp ten LMS. 
A2: Moi sinh vial se thi 
tn,rc tiep ten may. 
A3: sinh vien lam bai thi 
ten giay. 
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Than/ 'mei 
hac Week 

Section 

1•1(n dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day lux 
Teaching and learning 

methods 

Hinh thirc dinh gii 
Student assessment 

(1) (2) (3) (4) (5) 
3.2.3 Cac thao 
tic ca ban: them, tim, x6a, duyet 
(NLR, LNR, LRN). 

sip xep nang cao va de thi de 
giai quyet van de. 
CLO4: Lap trinh non ner 
lap trinh Python a cai dat 
cL true du li'e'u danh sach, 
cay nhi phan tim kiem, bang 
Mtn, B-cay, 6 thi va cac 
thao tic voi mOi cau true ar 
lieu, thuat giai giai quyet cac 
An a sip xep va tim kiem 
thanh thao. 

6/7 

Thoc hanh thao tic v&i cay nhi 
phan. 

CL01: Hieu dirge cL true du 
lieu ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
bAm, B-cay va cac thao tic 
tren miii du true du lieu 
CLO2: Phan biet dirge RI 
Ichic nhau gift cac thuat town 
tim kiem va sap xep. 
CLO3: Van dung met s6 kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat town tim hem, 
sap xep nang cao va do thi de 
giai guy& van de. 
CLO4: Lap trinh non ngfr 
lap trinh Python a cai dal 

Giang vien: 
+ Huang an cac thao tac. 
+ Thoc hanh mk. 
Sinh vien: 
+ Theo &I va ghi nhan cac 
huong an tir giang vien. 
+ Thoc hanh cac bai tap. 

A1.1: diem danh cac buei 
lux, ghi nhan phat bleu va 
lam bai Lit ten 16p dm 
sinh vien. 
A1.2: Sinh vien lam bai 
tap ket thfic chucmg. Cic 
bai tap 16n Op ten LMS. 
A2: MOi sinh vien se thi 
troc tiep ten may. 
A3: sinh vial lam bai thi 
tren gidy. 
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Tuan/ buei 
hoc Week 

Section 

Nei dung 
Content 

CDR mon hoc 
CLOs 

Hinh fink day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
cau trim dir lieu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, dO thi va cac 
thao tac vdi rai au true dir 
lieu, thuat giai giai quyet cac 
van de sap xep va tim kiem 
thanh thao. 

7/8 

Chircrng 4. Bang barn 
4.1 Cac khai niem. 
4.1.1Khai niem 
4.1.3 Ham barn 
4.1.3 Su dung de 

4.2.1 Phuong phap not ket true 
tiep 

nhAt 

4.2 Giai quyet dung de. tong 

4.2.2 Phuang phap not ket hop Sinh 

CLO1: Hien dugc cau trac dir 
lieu co ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren m6i cau trac dit lieu 
CLO2: Phan biet &lac su 
khac nhau gift cac thuat town 
tim kiem va sap xep. 
CLO3: Van dung met so kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim ki8m;  . 
sap xep nang cao va do thi de 
giai guy& van de. 
CLO4: Lap trinh ng6n nga 
lap trinh Python de cai dat 
cau bile dir lieu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, 6 thi va cac 
thao tac vai rn'6i cau trac du 

Giang vien: 
+ Thuyet giang 
+ Hat cau hoi did() luan, bai 
tap. 
+ Nhan manh 

tarn. 
+ Neu cac yeu cau cho 
bu6i hoc sau. 

vien: 
+ Hoc 6. lap: nghe giang, tra 
16i cac cau hoi, giai cac bai 
tap dat ra, ghi chu. 

A1.1 : diem danh cac buoi 
hoc, ghi nhan phat bieu va 
lam bai tap ten lap dm 
sinh vien. 
A1.2: Sinh vien lam bai 
tap ket thilc chuong. Cac 
bai tap 16 .n nep tren LMS. 
A2: M‘ii sinh vien se thi 
tare tiep tren may. 
A3: sinh via lam bai thi 
ten giay. 
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Tan/ bal. 
hoc Week 
Section 

Ni(i dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

( 1  ) (2) (3) (4) (5) 
lieu, thuat giai giai quyet cac 
van a sap xep va tim kiem 
thanh thao. 

8/9 

ThIrc hanh thao tic tren bang barn. CLO1: Hieu duqc eau frac du 
li'Ou ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tic 
trill miii cau trac du liOu 
CLO2: Phan bit dugc gr 
khac nhau gift cac thuat toan 
tim kiem va sap xep. 
CLO3: Van diting mOt so kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim hem, 
sap xep nang cao va do thi de 
giai quyet van a. 
CLO4: Lap trinh non ngtr" 
lap trinh Python a cm at 
cau tric df lieu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, d6 thi va cac 
thao tic veri mOi cau trilc du 
lieu, thuat giai giai quyet cac 
van de sap xep va tim hem 
thanh thao. 

Giang vien: 
+ Huerng da'n cac thao tic. 
+ Thvc hanh mkt. 
Sinh vien: 
+ Theo doi va ghi nhan cac 
hue/rig dan tir giang vien. 
+ Thtrc hanh cac bai tap. 

A1.1: diem danh cac buot 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop dm 
sinh vien. 
A 1 .2:,  Sinh via lam bai 
tap ket thirc chucmg. Cac 
bai tap lem nOp tren LMS. 
A2: MOi sinh vien se thi 
trtrc tiep ten may. 
A3: sinh vien lam bai thi 
tren giAy. 
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Tuan/ budi 
hoc Week 

Section 

N6i dung 
Content 

CDR mon hoc 
CLOs 

Hinh thin day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

9/10 

Chuang 5. B-cay 
5.1 T6ng quan vd B-cay 
5.2 Cac thao tac teen B-cay lam 

CLO1: Hidu ducic cau tnic du 
lidu ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren mOi cau trac du lidu 
CLO2: Phan bit duac Slir 

khac nhau gicia cac thuat toan 
tim kiem va sap xdp. Sinh 
CLO3: Van dung mOt so kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 
sap xdp nang cao va do till dd 
giai quydt van dd. 
CLO4: Lap trinh nen nga 
lap trinh Python a cai dat 
cau frac du lidu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, do thi VA cac 
thao tac voi miSi chi trtic du 
lieu, thuat giai giai guy& cac 
van de sap x6p va tim kiem 
thanh thao. 

Giang vien: 
+ Thuydt giang 
+ Dat cau hoi thao luan, bai 
tap. 
+ Nhan manh trong tam. 
+ Neu cac yeu cam cho buOi 
hoc sau. 

vial: 
+ Hoc 6 16p: nghe giang, tra 
lad cac cau hoi, giai cac bai 
tap dat ra, ghi chit. 

A1.1: diem danh cac buoi 
hoc, ghi nhan phat bidu va 

bai tap ten lop dm 
sinh vien. 
A1.2: Sinh vien lam bai 
tap kdt thac chuong. Cac 
bai tap 16.n Op ten LMS. 
A2: M;Si sinh vien se thi 
trvc tiep tren may. 
A3: sinh vien lam bai thi 
ten giay. 

Thuc hanh cac thao tac vai cay 
nhi phan, B-cay. 

CLO1: Hier.' duqc cau trlic du 
lidu ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 

Giang vien: 
+ Huong dan cac thao tac. 
+ Thvc hanh ink. 
Sinh vien: 

A1.1: diem danh cac buoi 
hoc, ghi nhan phat Neu va 
lam bai tap teen 16.p dm 
sinh vien. 
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TuAn/ bu6i 
hoc Week 

Section 

NOi dung 
Content 

CDR mon hoe 
CLOs 

Hinh thus day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

10/11 
tren mi3i cAu true du lieu 
CLO2: Phan biet duce gkr 
khac nhau glib cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dung met so kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 
sap xep nang cao va 6 thi de 
giai guy& van de. 
CLO4: Lap trinh non ngfr 
lap trinh Python de cai dat 
cAu true du lieu danh sach, 
cay nhi phan tim hem, bang 
bam, B-cay, do thi va cac 
thao tac voi miSi cAu true du 
lieu, thuat giai giai quyet cac 
van de sap xep va tim kiem 
thanh thao. 

+ Theo doi va ghi nhan cac 
liming dan to giang vien. 
+ Thirc hanh cac bai tap. 

A1.2:,  Sinh vien lam bai 
tap ket thfic chucmg. Cac 
bai tap 16.n nOp teen LMS. 
A2: Med sinh vien se thi 
true tiep tren may. 
A3: sinh vien lam bai thi 
tren giAy. 

Chuang 6. Gi61 - 
thi0 ve thu4t giai 

	

6.1 	Thuat giai 
6.1.1 Khai niem 
6.1.2 Bi'e'u dien thuat giai 

	

6.2 	Phan tich thuat giai 
6.2.1 Khai niem 

CL01: Hieu &me au true du 
lieu cc, ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren miii cau true di/ lieu 
CLO2: Phan biet ducte sir 
khac nhau gift cac thuat toan 
tim kiem va sap xep. A2: 

Giang vien: 
+ Thuyet giang 
+ Oat cau hoi thao luan, bai 
tap. 
+ NhAn manh trong tam. 
+ Neu cac yeu cAu cho bu6i 
hoc sau. 
Sinh vien: 

A1.1: diem danh cac buoi 
hoc, ghi nhan Oat bieu va 
lam bai s tap tren lop dm 
sinh vien. 
A1.2: Sinh vien lam bai 
tap ket thac chucmg. Cac 
bai tap 16n Op ten LMS. 

MCli sinh vien se thi 
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Tan/ buOi 
hoc Week 

Section 

Nei dung 
Content 

CDR mon hoc 
CLOs 

Hinh thin day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

1 1 /12 

6.2.2 KST phi') 0 CLO3: Van dung met se kien 
thilc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 
sap xep nang cao va do thi de 
giai quyet van de. 
CLO4: Lap trinh nen nil 
lap trinh Python a cai at 
eau truc dir lieu danh sich, 
cay nhi phan tim kiem, bang 
barn, B-cay, de thi va cac 
thao tac with la cAu true du 
lieu, thuat giai giai guy& cac 
van de sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cAu 
true du lieu, xay chrng giai 
thuat thich hqp a giai quyet 
van de; &nil gia de thin gian 
thisc hien thuat giai dung kSr 
phap 0. 

+ HQC a lap: nghe giang, tra 
lai cac cau hoi, giii cac bai 
tap dat ra, ghi chi. 

trcrc tiep tren may. 
A3: sinh vien lam bai thi 
tren giAy. 
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TuL/ buei 
hoc Week 

Section 

Nei dung 
Content 

CDR mon hoc 
CLOs 

fah thirc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
12/13 Thuc hanh thao tic \Teri giai thuat. CLO1: Hieu duqc cL frac du 

lieu ca ban nhu danh sach, 
cay nhi phan tim hem, bang 
barn, B-cay va cac thao tac 
tren Ai cau frac &I lieu 
CLO2: Phan bit duqc sift 
lchac nhau gitta cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dung met se kien 
thirc danh sach, cay nhi phan 
tim kiem, bang bam, B- cay 
va cac thuat toan tim kiem, 
sap xep !fang cao va de thi de 
giai quyet van a. 
CLO4: Lap trinh non nil 
lap trinh Python a cai dat 
cL frac du lieu danh sach, 
cay nhi phan tim kiem, bang 
bam, B-cay, 6 thi va cac 
thao tic von mOi cL frac da 
wu, thu4t giai giai quyet cac 
An a sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cL 
trim du lieu, xay dung giai 
thuat thich hqp a giii quyet 
van de; danh gia de thoi gian 

Giang vien: 
+ Huang (fan cac thao tac. 
+ Thvc hanh Au. 
Sinh vien: 
+ Theo doi va ghi nhan cac 
huong dan tir giang vien. 
+ Thvc hanh cac bai tap. 

A1.1: diem danh cac buei 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop dm 
sinh vien. 
A1.2: Sinh vial lam bai 
tap ket thfic chuung. Cac 
bai tap lon nep tren LMS. 
A2: MOi sinh vien se thi 
film tiep tren may. 
A3: sinh vien lam bai thi 
tren giay. 
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Tuan/ butii 
hoc Week 

Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

HInh thirc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
thuc hien thuat giai dung ky 
phap 0. 

13/14 

Chuang 7. Cac thuat giii sip xep 
ding cao 
7.1 Heapsort 
7.1.1 Giai thieu 
7.1.2 Cai dat 
7.1.3 Danh gia dij phirc tap 
7.2 Quicksort 
7.2.1 Giai thieu 
7.2.2 Cai dat 
7.2.3 Danh gia do phirc tap 

CLO1: Hieu duqc cau trac dtz 
lieu co ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tic 
ten mOi cau truc du lieu 
CLO2: Phan biet duqc su 
khac nhau gifta cac thuat town 
tim kiem va sap xep. 
CLO3: Van dung mOt s6 kien 

danh  a h sc, cay n 	phan hi  thirclei 
tim ldem, bang barn, B- ,cay 
va cac thuat town tim kiem, 
sap xep nang cao va dO thi de 
giai quyet van de. 
CLO4: Lap trinh non ngit 
lap trinh Python a cai dat 

Giang view 
+ Thuyet giang 
+ Hat cau hoi did° luan, bai 
t4p. 

+ Nhan manh tong tam. 
+ Neu cac you cau cho buOi 
hoc sau. 
Sinh vien: 
+ HQC ef 16p: nghe giang, tra 

cac cau hei, giai cac bai 
tap dat ra, ghi chi". 

A1.1: diem danh cac bu8i 
hoc, ghi nhan phat bleu va 
lam bai tap tren lap dm 
sinh via. 
A1.2: Sthh vien lam bai 
tap ket fink chucmg. Cac 
bai tap lan Op ten LMS. 
A3: sinh vin lam bai thi 
teen giay. 
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TuAn/ buei 
hoc Week 
Section 

NO dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 	
_ 

call frac du lieu danh sach, 
cay nhi phan tim kiem, bang 
bam, B-cay, dO thi va cac 
thao tac voi mtii cAu true du 
lieu, thuat giai giai quyet cac 
van de sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cAu 
true du lieu, xay dung giai 
thuat thich hop de giai quyet 
van de; danh gia de thei gian 
thvc hien thuat giai dung 1(7 
phap 0. 

13/15 

Chtrong 7. Cac thu4 giai sip xep 
fling cao (tt) 
7.3 Sap xep thei gian tuyen tinh 
7.3.1 Thei gian flux hien cila cac 
thuat giai sap xep bang each so sanh 
7.3.2 Counting sort 
7.3.3 Bucket sort 

CL01: Hieu dugc cAu true da 
lieu co ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tic 

x. tren moi cau tnac du lieu 
CLO2: Phan 	bit dtrov 	str 
khac nhau giila cac thuat toan 
tim kiem va sap xep. 
CLO3: Van clang met s6 kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 
sap xep nang cao va do thi de 
giai quye't van de. 

Giang vien: 
+ Dtra video len LMS. 
+ Giai vi du minh hoa; tra lei 
cau hei; 
Sinh vien: 
+ Xem video bai hoc, thao 
luan, dat cau Mi. 

A1.1: diem danh cac bu6i 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop dm 
sinh vien. 
A1.2:,  Sinh vien lam bai 
tap ket tithe chtrung. Cac 
bai tap Ion Op tren LMS. 
A3: sinh vien lam bai thi 
tren giay. 
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TuL/ buOi 
hoc Week 
Section 

Nei dung 
Content 

CDR mon hoc 
CLOs 

Hinh thuc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
CLO4: Lap trinh non nil 
lap trinh Python de cai (tat 
cau trac du lieu danh sach, 
cay nhi phan tim kiem, bang 
bAm, B-cay, do thi va cic 
thao tic v6i m6i cau true du 
lieu, thuat giai giai quyet cac 
van de sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cau 
truc dir lieu, xay dung giai 
thuat thich hop de giai quyet 
van de; danh gia de the d gian 
thuc hien thuat giai dung 14 
phap 0. 

Thkrc hanh cai dat cac thuat toan 
tim kiem, sap xep. 

CLO1: Hieu duqc cau trirc dir 
lieu co. ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren mcii cau true &I lieu 
CLO2: Phan biet duqc slr 
khac nhau giira cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dung met so kien 
thirc danh sach, cay nhi phan 
tim kiem, bang bam, B- cay 
va cac thuat town tim kiem, 

Giang vien: 
+ Blow din cac thao tac. 
+ Thkrc hanh mAu. 
Sinh vien: 
+ Theo doi va ghi nhan cac 
FluOng can tir giang vien. 
+ Thuc hanh cac bai tap. 

A1.1: diem danh cac buoi 
hoc, ghi nhan phat bi'L va 
lam bai tap ten lop dm 
sinh vien. 
A3: sinh vien lam bai thi 
tren giay. 
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TuAn/ butii 
hoc Week 
Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

14/16 

. 

sap xep nang cao va do thi c/6 
giai quyet van de. 
CLO4: Lap trinh nen ngir 
lap trinh Python de cai dat 
cau trac du lieu danh sach, 
cay nhi phan tim kiem, bang 
bam, B-cay, do thi va cac 
thao tic v6i m6'i cau true du 
lieu, thuat giai giai quyet cac 
van a sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cau 
true dir lieu, xay dung giai 
thuat thich hap de giai quyet 
van 6; danh gia dO thai gian 
thtrc hin thuat giai dung 14 
pilaf) 0. 

Chuang 8. Cac thu4t toan dO thi 
co' ban 

, 	x 	, 8.1 Bieu dien do thi 
8.1.1 Dung ma tan ke 
8.1.2 Dung danh sach Ic" 
8.2 Tim ki6m 
theo chieu rOng 
8.2.2 Thuat giai BFS 
8.2.2 Phan tich BFS 

CL01: HiL di vc cau true dir 
lieu ca ban niur danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
ten m'Oi cau true dir lieu 
CLO2: Phan b* dirge gr 
khac nhau gift cac thuat toan 
tim kiem va sap xep. 

., 
CLO3: Van dung mot so kin 
thac danh sach, cay nhi phan 

Giang vien: 
+ Thuyet giang 
+ Dat cau hoi thao 14n, bai 
tap. 
+ NhAn mph trong tam. 
+ Neu cac yeu cau cho buOi 
hoc sau. 
Sinh vien: 
+ Hoc a 16p: nghe giang, tra 
loci cac cau hoi, giai cac bai 

A1.1: diem danh cac ,but)i 
hoc, ghi nhan phat bieu va 
lam bai tap tren lap dm 
sinh vien. 
A3: sinh vier' lam bai thi 

ten giaY• 
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Tuan/ buOi 
hoc Week 

Section 

NQi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

15/ 17 

8.2.3 Cay tim 	ki6m theo chiL 
rung 

tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 

• A 	,. sap xep nang cao va do thi de 
giai quyet van de. 
CLO4: Lap trinh ng6n ngir 
lap trinh Python d6 cai dat 
cau trtic du lieu danh sach, 
cay nhi phan tim kiem, bang 
bam, B-cay, do thi va cac 
thao tac voi m8i cau truc du 
lieu, thuat giai giai quyet cac 
van de sap 4 va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cat' 
truc du lieu, xay dung giai 
thuat thich hqp a giai quyet 
van d8; danh gia dO thai gian 
thuc hien thuat giai dung k9 
phap 0. 

tap dat ra, ghi chii. 

16/18 

Thuc hanh thao tic cac thuat toan 
a thi ca ban. 

CL01: Hieu duqc cau truc du 
lieu ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tree mOi cau truc du lieu 
CLO2: Phan biet duqc su 
khac nhau gia cac thuat toil.) 
tim kiem va sap xep. 

Giang vien: 
• Huang dan cac thao tac. 
• Thuc hanh 
mau.  

Sinh vien: 
. Theo dai va 	nhan cac 
huqng clan tir giang vien. 
• Thuc hanh cac bai tap. 

A1.1: diem danh cac buoi 
hoc, ghi nhan Oat bie'u va 
lam bai tap tren lop dm 
sinh vien. 
A3: sinh vier' lam bai thi 
ten giay. 
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Tuan/ buoi 
h9c Week 
Section 

NOi dung 
Content 

CDR mon h9c 
CLOs 

Hinh thirc day h9c 
Teaching and learning 

methods 

FIlnh tilde anti gia 
Student assessment 

(1) (2) (3) (4) (5) 
CLO3: Van dung mOt se; kin 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 
sap xep nang cao NIA do thi de 
giai quyet van de. 
CLO4: Lap trinh nem ngir-
lap trinh Python de cai dat 
eau true du lieu danh sach, 
cay nhi phan tim ki6m, bang 
barn, B-cay, do thi va cac 
thao tac voi mOi cau true du 
liO, thuat giai giai quyet cac 
van de sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, ch9n cau 
frac du liu, xay dung giai 
thuat thich ligp de OM quyet 
van de; danh gia d() than gian 
flux hin thuat giai dung k)',  
phap 0. 

Chuang 8. Cie thu'it town dO thi 
ea bin (tt) 

8.3. Tim kiem theo chieu sau 
8.3.1 Thuat giai DFS 
8.3.2 Phan tich DFS 

CLO1: Hieu ducic cau true du 
li0 ca ban nhir danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren la cau true du lieu 
CLO2: Phan b* duqc su 

Giang vien: 
+ Dua video len LMS. 
+ Giai vi du minh h9a; tra led 
cau hOi; 
Sinh vien: 
+ Xem video bai hoc, did° 

A1.1: diem danh cac buoi 
h9c, ghi nhan phut bieu va 
lam bai tap tren 14 dm 
sinh via. 
A3: sinh vien lam bai thi 
tren giay. 
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Tuan/ buOi 
hoc Week 

Section 

NOi dung 
Content 

CDR mon 1-19c 
CLOs 

Hinh thirc day h9c 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
16/19 8.3.3 Cac tinh chit dm tim kiem 

theo chieu sau 
khac nhau gilla cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dung mOt so kien 
tithe danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 
sip 'cep nang cao va do thi de 
giai quyet van de. 
CLO4: Lap trinh ngon ngil 
lap trinh Python de cai dat 
ciu true du lieu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, do thi va cac 
thao tac voi m8i ciu tn:rc du 
lieu, thuat giai giai quyet cac 
van a sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, ch9n ciu 
trac dir lieu, xay dung giai 
thuat thich hop a giai quyet 
van de; danh gia dO thZyi gian 
thuc hien thuat giai dung Ict 
phap 0. 

luan, dat cau hoi. 

Thuc hanh thao tac cac thuat toan 
6 thi co.  ban. 

CL01: Hieu ducic ciu true du.  
lieu co. ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 

Giang vien: 
+ Huang din cac thao the. 
+ Thuc hanh mAu. 

Sinh vien: 

A1.1: diem danh cac buoi 
hoc, ghi nhan phat bieu va 
lam bai tap tren lop cfra 
sinh vien. 



68 

TuAn/ buOi 
hoc Week 
Section 

Nei dung 
Content 

CDR mon hoc 
CLOs 

Hinh thuc day hoc 
Teaching and learning 

methods 

Hinh tht.rc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

17/20 

tren mOi cau true du lieu 
CLO2: Phan biet dtroc skr 
khac nhau giaa cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dung met s6 kin 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat town tim kiem, 
sap xep nang cao va do thi de 
giai quyet van de. 
CLO4: Lip trinh nen ngfr 
lap trinh Python a cai dat 
cau true du lieu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, 6 thi va cac 
thao tac vdi miii cau trice du 
lieu, thuat giai giai quyet cac 
van de sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cau 
frac dir lieu, xay Ong giai 
thuat thich hop a giai quyet 
van de; danh gia de tiled gian 
thIrc hien thuat giai dung 14 
phap 0. 

+ Theo clOi va ghi nhan cac 
lurOng dAn tir giang vien. 
+ Thi,rc hanh cac bai tip. 

A3: sinh vien lam bai thi 
ten giay. 
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hQc Week 
Section 

TuL/ bulii Hinh 
Ni'O dung 

Content 

CDR mon hoc 
CLOs 

thirc day hQc 

Teaching and learning 
methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 

18/ 21 

Chmmg 9. Tim dulYng di ngin 
nhAt 
9.1 Tim du&ng di ngan nhat 
9.1.3 Khai niem 
9.1.4 Tim duong di ngan nhat 
9.2 Thuat giai Dijkstra 
2.2.4 MO O. thuat giai 
2.2.5 Phan tich 

CLO1: Hieu duac cau trac (Tr 
lieu ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
ten moi cau true du lieu 
CLO2: Phan bit duqc su 
khac nhau gift cac thuat toan 

• tim hem Ara sap xep. 
• . 
h

A CLO3: Van dung met so 	en 
thirc danh.x 	sach, cay nhi phan 
tim kiem, bang bam, B-. c,  cay 
va cac thuat town tim luem, 
sap xep nang cao va do thi de 
giai quyet van de. 
CLO4: Lap trinh nen ngil 
lap trinh Python a cm at 
cau true du lieu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, dO thi va cac 
thao tic van m8i cau true du 
lieu, thuat giai giai quyet cac 
van de sap xep va tim kiem 
thanh thao. 

Giang vien: 
+ Thuyet giang 
+ Dal cau hoi thao luan, bai 
to, 
+ Nhan mph 
trQng  tam.  

+ Neu cac yeu cau cho 
buoli hoc sau. 
Sinh vien: 
+ Hoc & lop: nghe giang, tra 
16i cac cau hoi, giai cac bai 
tap at ra, ghi chit. 

• 

A1.1: diem danh cac buoi 
hQc, ghi nhan phat bieu va 
lam bai tap tren lap cila 
sinh vien. 
A3: sinh vial lam bai thi 
. 	• A tren giay. 

CLOS: Phan tich, ch9n cau 
true du lieu, xay dung giai 
thuat thich hop a giai quyet 
van de; danh gia de th?yi gian 
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Tan/ bucii 
hoc Week 

Section 

N'Oi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning 

methods 

Hinh thirc cianh gia 
Student assessment 

(1) (2) (3) (4) (5) 
thuc hien thuat giai dung 14/ 
phap 0. 

19/22 

Thuc hanh thao tic tim duemg di 
ngan nhat. 

CL01: Hieu duqc cau traz du 
lieu ca ban nhu danh sach, 
cay nhj phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren nuli du true du lieu 
CLO2: Phan biet ducfc six 
lchac nhau gifra cac thuat toan 
tim kiem va sap 'cep. 
CLO3: Van ding mO't se; kien 
thirc danh sach, cay nhj phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 
sap xep nang cao va dii thj de 
giai quyet van a. 
CLO4: Lap trinh nem net 
lap trinh Python a chi dat 
cau trac du lieu danh sach, 
cay nhj phan tim kiem, bang 
barn, B-cay, do thj va cac 
thao tac von mlii cau frac du 
lieu, thuat giai giai quyet cac 
van a sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cau 

Giang vien: 
+ Huang dan cac thao tac. 
+ Thuc hanh mk. 
Sinh vien: 
+ Theo doi va ghi nhan cac 
hu6ng  dan tir gang vien.  

+ Thuc hanh cac bai tap. 

A1.1: diem danh cac bu'O'i 
hoc, ghi nhan ph& bieu va 
lam bai tap teen lap dm 
sinh vien. 
A3: sinh vien lam bai thi 
tren giay. 
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Tuan/ buei 
lux Week 

Section 

Nei dung 
Content 

CDR mon hqc 
CLOs 

Hirsh thirc day hqc 
Teaching and learning 

methods 

1-linh thUe danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
true du lieu, xay dipg giai 
thuat thich hqp a giai quyet 
van de; danh gia de then gian 
th%rc hien thuat giii dung lcr 
phap O. 

19/23 

Chuang 9. Tim durivng di ngin 
nhilt (tt) 
9.3 Thuat giai Bellman-Ford 
9..3.1 Me ti thuat giai 
9.3.2 Phan tich 

CL01: Hieu duqc au true du 
lieu ea ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
teen ingi au true da lieu 
CLO2: Phan bit duqc su 
khac nhau giita cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dung met so kien 
thirc danh sach, cay nhi phan 
tim kiem, bang bAtn, B- cay 
va cac thuat toan tim kiem, 
sap xep nang cao va de thi de 
giai quyet van de. 
CLO4: Lap trinh neon ner 
lap trinh Python de cai dat 
cau true du lieu danh sach, 
cay nhi phan tim kiem, bang 
Mtn, B-cay, do thi va cac 
thao tac veri mOi au true disc 
lieu, thuat giai gait quyet cac 
van de sap xep va tim hem 

Giang vien: 
+ Dua video len LMS. 
+ Giai vi cip minh hqa; tra led 
cau hoi; 
Sinh vien: 
+ Xem video bai hqc, thao 
luau, dat cau Mi. 

• 

A1.1: diem danh cac bit& 
hqc, ghi nhan phat bieu va 
lam bai tap tren lop dm 
sinh vien. 
A3: sinh vien lam bai thi 
. 	. tren pay. 
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Tuan/ buei 
hoc Week 

Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc du hoc 
Teaching and learning 

methods 

Hinh thin danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
thanh th4o. 
CLOS: Phan tich, chon cAu 
true du lieu, xay dirng giai 
thuat thich hqp a giii quyet 
van de; danh gia de thin gian 
thrc hien thuat giai dung Ici 
phap 0. 

20/24 

Th%rc hanh thao tac tim dui:mg di 
ngan nhat. 

CL01: Hieu duqc cAu true du 
lieu al ban nhu danh sack 
cay nhi phan tim hem, bang 
barn, B-cay va cac thao tac 
ten mOi cAu true chi lieu 
CLO2: Phan biet duqc sir 
khac nhau glib cac thuat toan 
tim kiem va sap xep. 
CLO3: Van dung met se kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiem, 
sap xep nang cao va do thi de 
giii quye't van de. 
CLO4: Lap trinh non ngir 
lap trinh Python a cai dat 
cAu true (lit lieu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, 6 thi va cac 
thao tac vai mili Au true du 

Giang vien: 
+ Huang dart cac thao tac. 
+ Thuc hanh tau. 
Sinh vien: 
+ Theo doi va ghi nhan cac 
huang clan tir giang vien. 
+ Thuc hanh cac bai tap. 

A1.1: diem danh cac buoi 
hoc, ghi nhan phat Neu va 
lam bai tap ten lap dm 
sinh vien. 
A3: sinh vien lam bai thi 
tren giiy. 
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Tuan/ buei 
h9c Week 
Section 

NOi dung 
Content 

CDR mon hpc 
CLOs 

Hinh thin day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
lieu, thuat giai giai guy& cac 
van de sap xep va tim ki8m 
thanh thao. 
CLOS: Phan tich, chen cau 
true du lieu, xay dung giai 
thuat thich hqp a giai quy& 
van de; danh gia de then gian 
thuc hi8n thuat giai dung 14/ 
phap O. 

21/ 25 

Chirping 10. Cay bao tram oho 
obit 
10.1 Cay bao trim nho nhAt 
10.1.1 Khai niem 
10.1.2 Tim cay bao trim nho nhAt 
10.2 Thuat giai Kruskal 
10.2.2 	Me to 	thuat giai 
10.2.2 Phan tich 

CL01: Hieu du9c cau tile dil 
li0 co. ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
ten moi cau trac du" li0 
CLO2: Phan biet duqc sigr 
khac nhau giira cac thuat Wan 
tim kiem va sap X. 

CLO3: Van dung met so kien 
thirc danh sach, cay nhi phan 
tim kiem, bang bam, B- cay 
va cac thuat town tim kiem, 
sap xep nang cao va 6 thi de 
giai guy& van a. 
CLO4: Lap trinh ngon ngir 
lap trinh Python de cai dat 
cau true du lieu danh sach, 
cay nhi phan tim kiem, bang 

Giang vier': 
+ Thuyet giang 
+ Dat cau hoi thao luan, bai 
tip. 
+ Nhan manh treng tam. 
+ Neu cac yeu cau cho buei 
h9c sau. 
Sinh vier': 
+ }WC & lop: nghe giang, tra 
lei cac cau hoi, giai cac bai 
tap dat ra, ghi chn. 

A1.1: diem danh cac buoi 
hoc, ghi nhan phat Neu va 
lam bai tap ten lop dm 
sinh vien. 
A3: sinh via lam bai thi 
tren giay. 



74 

TuL/ butii 
lux Week 
Section 

NOi dung 
Content 

CDR mon hoc 
CLOs 

Hinh thUc day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
barn, B-cay, dO thi va cac 
thao tic voi mOi cau triac (lit 
lieu, thuat giai giai quyet cac 
van a sip xep va tim kiem 
thanh thao. 
CLOS: Phan tich, than cau 
true di lieu, xay dung giai 
thuat thich hap a giai quyet 
van de; danh gia de th&i gian 
thuc hien thuat giai dung 14,  
phap 0. 

• 

21/26 

Chuang 10. Cay bao tram nho 
nhat (tt) 
10.3 Thuat giai Prim 
2.2.6 Me to thuat giai 
10.3.2 Phan tich 

CLO1: Hieu duac cau true dil 
lieu ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tic 
tren mtii cau true da lieu 
CLO2: Phan biet ducc str 
kirk nhau gifla cac thuat toan 
tim kiem va sip xep. 
CLO3: Van dung met se kien 
thfrc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat tan tim kiem, 
sip xep nang cao va de thi de 
giai guy& van de. 
CLO4: Lap trinh non ngit 
lap trinh Python de cai at 

Giang vien: 
+ Dua video len LMS. 
+ Giii vi du minh hop; tra lad 
cau hoi; 
Sinh vien: 
+ Xem video bai hoc, thao 
luan, dat cau Mi. 

A1.1: diem danh cac buei 
hQc, ghi nhan phat bieu va 
lam bai tap tren lap ciia 
sinh vien. 
A3: sinh vien lam bai thi 
tren DIY. 

, 
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Tuan/ buei 
hoc Week 

Section 

NO dung 
Content 

CDR mon hoc 
CLOs 

Hinh thirc day hoc 
Teaching and learning 

methods 

Hinh thuc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
cau true du li8u danh sash, 
cay nhi phan tim kiem, bang 
barn, B-cay, de thi va cac 
thao tac voi nal:Si chi true du 
1i8u, thuat giai giai quyet cac 
van de sap x8p va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cau 
true dir li8u, xay dung giai 
thuat thich hop de giai guy& 
van de; danh gia dO theti gian 
thuc hi8n thuat giai dung Ict 
pita') O. 

22/27 

Thuc hanh thao tac cay bao trUrn 
nho nhat. 

CL01: Hieu dugc cau true chi 
li8u ca ban nhu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay va cac thao tac 
tren miii cau true dir li8u+ 
CLO2: Phan bit duqc su 
khac nhau giira cac thuat toan 
tim kiem va sap x8p. 
CLO3: Van dung mot se kien 
thirc danh sach, cay nhi phan 
tim kiem, bang barn, B- cay 
va cac thuat toan tim kiern, 
sip xep nang cao va 6 thi de 
giai quyet van c18. 

Giang vien: 
+ Huemg clan cac thao tac. 
+ Thuc hanh mAu. 
Sinh via: 

Theo deii va ghi nhan cac 
hub ng an tir giang vien. 
+ Thuc hanh cac bai tap. 

A1.1: diem danh cac buoi 
hoc, ghi nhan Oat bieu va 
lam bai tap tren loop dm 
sinh vien. 
A3: sinh vien lam bai thi 
tren giAy. 
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Tuan/ bu6i 
hoc Week 

Section 

N6i dung 
Content 

CDR mon hQc 
CLOs 

Hinh thin day hoc 
Teaching and learning 

methods 

Hinh thirc danh gia 
Student assessment 

(1) (2) (3) (4) (5) 
CLO4: Lap trinh ng6n ngir 
lap trinh Python de cai dat 
can true du lieu danh sach, 
cay nhi phan tim kiem, bang 
barn, B-cay, do thi va cac 
thao tac v6i la cdu true du 
lieu, thuat giai giai quyet cac 
van de sap xep va tim kiem 
thanh thao. 
CLOS: Phan tich, chon cau 
true du lieu, xay dtrng giai 
thuat thich hop de giai quyet 
van de; danh gia d6 th6i gian 
thkrc hien thuat gidi dung ky 
phap 0. 



9. Quy dinh dm mon hoc/Course policy 

- Quy dinh ve n9p bai tap, bai kiem tra: Sinh vier' nOp bai tap duot giao dung han va có 

mat dung ngay gi6 quy dinh de lam bai kiem tra. Sinh vien n9p bai tap, bai thgc hanh khong 

thing thoi han coi nhu khong nOp bai. Sinh vien tham gia lam bai tap ten din dan LMS có tinh 

di&n qua tinh. 

- Quy dinh ve chuyen can: sinh vien tham gia hoc tap hoc tap day du, khong ducic nghi 

qua 20% so ti6t. 

- Quy dinh v'6 Cam thi: Theo not quy va quy chez  dm Trtrang Dai hoc Ma Thanh ph6 Ho 

Chi Minh. 

- NOi quy lop hoc: Theo not quy va quy chO cua Throng Oai hoc Mo Thanh ph6 Ho Chi 

Thanh pho I-1") Chi Minh, ngay thong nom 2023 

TRU(JNG KHOA 	 GIANG VIEN BIEN SOAN 
DEAN OF THE FACULTY 	 ACADEMIC 

Le X an Trtrirng 	 TrAn HOng 



BO MAO DIX VA DAO TAO 
MINISTRY OF EDUCATION AND TRAINING 

TRU'ONG DAI HQC MO THANH PHO HO CHI MINH 
HO CHI MINH CITY OPEN UNIVERSITY 

PHTJ LUC DANH GIA MON HOC 

III. Thong tin tang quit - General information 

1. Ten mon hoc tiang Viet/ Course title in Vietnamese: Cua trtic die lieu va 

thu4t giai 

Ma mon hoc/Course code: DATS2402 

2. Ten mon hoc tiang Anh/ Course title in English: DATA STRUCTURE AND 

ALGORITHMS 

3. Phuang thirc giang day/Mode of delivery: 

❑ Tnrc ti4/FTF 	 0 Trirc tuyen/Online 	Ke't hop/Blended 

4. Ngon ngir" giang day/Language(s) for instruction: 

Tiang Viet/Vietnamese 	0 	Ting Anh/English 0 Ca hai/Both 

5. ThuOc thinh ph&n kin thirc/Icy-  nang/ Knowledge/Skills: 

0 Gido chic dai cucmg/General 
	

0 Kin thirc chuyen nganh/Major 

Kin auk ca so/Foundation 	 0 Kin thirc bo trolAdditional 

0 'Can thirc nganh/Discipline 	 0 Do 	an/Khea 	luan 	tot nghie 

6. So tin chi/Credits 

T6ng so/Total LSr thuyet/Theory Thuc hanh/Practice SO' gi& tie hoc/Self- 
study 

4 3 1 125 

2. Dinh gia mon h9c/Student assessment 

Thanh phan danh 
gia/Type of 
assessment 

Bai dinh gia 
Assessment 

methods 

Thai diem 
Assemment 

time 
CDR mon 
h9c/CLOs 

Ty le % 
Weight % 

(1) (2) (3) (4) 

Al. Dinh gia qua 
trinh/Formative 
assessment 

A.1.1. 	Chuyen 
can, tich axe hoc 
tap teen lap. 

Trong cat butii 
h9c teen lop. 

CLOI, CL02, CL03, 
CL04, CLOS 10  % 

A.1.2 
H9c tap ten LMS 

Trong cac buOi ter 
h9c et inha. 

CLO1, CLO2, CLO3, 
CLO4, CLO5 10% 



Thanh phan danh 
gia/Type of 

assessment 

Bai danh gia 
Assessment 

methods 

Thai diem 
Assemment 

time 

CDR mon 
hoc/CLOs 

TS,  le % 
Weight % 

(1) (2) (3) (4) 

T6ng Ong: 01 20% 

A2. Dinh gia giita 

Icy/ Mid-term 

assessment 

A2.1. Bai kie'm tra 
giita IcSi tren may 

+ Buoi tlu'r 8 (lop 
ngay) 

+ Bu6i thin 13 
(lop toi) 

CLOT, CLO2, CLO3, 
CLO4, CLOS 

30% 

Tong Ong: 01 30% 

A3. Danh gia cu6i 
IcSi 	/End-of-course 
assessment 

A3.1. Thi viet tren 

DAY 

Theo hell thi dia. 
Tnr&ng. 

CLO1, CLO2, CLO3, 
CLO4, CLOS 

50% 

1-Cing tong: 01 50% 
T6ng cOng/Total 100% 

Hinh thirc — NOi dung — Thai luvng cac bai danh gial Assessment format, content and 

time: 

a) Dinh gia — A.1.1 (10 diem) 

NOi dung 
Tieu chi danh gia 

Diem 
danh gia 

Lap ngly Lop dem 

Cpuyen 
can h9c 

tap et lop 

Khong yang hoac yang 1 buiii c6 13i 
do 

Khong vang hoac yang 1 buOi CO 1)", 
do 

Vang 1 buiii khong 1S,  do Vang 2 bucii khong li do 6 

Vang 2 buOi (it nhat 1 bu6i c6 IST do). Vang 3 buOi (it nhat 1 bu6i c6 1 ,  do). 5 

Vang 2 bu6i khong 1S,  do Vang 3 buo'i khong 1S7 do 4 

Vang 3 buOi (it nhat 1 bu4ii c6 1 .,  do) 
, 

Vang 4 bu6i (it nil& 1 buOi c6 1Si do) 3 

Vang dr 3 buoi khong lf do troy len Vang tir 5 buo'i khong 1S, do tres len cam thi 

Tang diem tai da 7 
Tham gia 
hoat dang 

ii.  lop 

Ilan len bang giai bai tap dugs 1 
 1 fan Oat bieu hoac tra led cau hoi 
dung duvc 0,5 

Tang diem tOi da 3 
Tong diem A1.1 10 

b) Rubric bai danh gia A.1.2. Hoc tap teen LMS (10 diem) 

Mo ti: Sinh via lam bai tap Ice't thlic chucrng. Cac bai tap lan ni)p teen LMS. 

Tien chi 
danh 
gia 

Trong 
. 

SO 

Thang danh gia 

8.5 — 10 7.0 — 8.4 5.5 — 6.9 4.0 — 5.4 <4 

Trinh 
bay 

20% 

Co 	cau 	true 	ro 
• 

rang, 	he 	thong 
day du not dung 
can 	trinh 	bay. 
Dcp, fa, khong loi 
chinh td. 

• 
CO cau trim ro 
rang. Ro nhung 
chua dcp, khong 
- 
6'.. 	1 i chinh td. 

Co 	cau 	true 
nIumg 	con 	Su 
sai. Chtra ro va 
chua dcp, khong 
Iiii chinh ta. 

Co 	cau 	trUc 
nhung con so 
sai. Chin ro va 
chua 	dep, 
khOng 	16i 
chinh ta. 

Khong 	c6 
cau 
true. 	Don 
dieu, 	nhieu 
18i 
chinh td. 



Tien chi 
danh 
gia 

Trong 
A so 

Thang dinh gia 

8.5 — 10 7.0 — 8.4 5.5 — 6.9 4.0 — 5.4 <4 

NOi 
dung 80% 

Thgc hien dung 
va day du cac not 
dung yeu ca n. 
Von 	dung 	cau 

, trac 	du 	lieu 	de 
giai 	quyet 	bai 
toan cu the. 
Ket not 	chucrng 
trinh hoan chinh 
va ket qua chinh 
xac. 

Thgc hien citing 
• 

NIA day du 	cac 
not 	dung 	yeti  
cau. 

VOn 	dung 	cau 
• trim di lieu de 

giai 	quyet 	bai 
toan cu the. 

• • 
Ket not chucmg 
trinh va ket qua 
tuong dei chinh 
xac. 

Thirc hien dung 
va day do cac 
not 	dung 	yeti 
cau.  
VOn 	dung 	can 
trUc dulieu de 
giai 	quyet 	bai 
toan Cu the. 
Ket not chuang 
trinh 	thuc 	hien 
cac you cau chua 
hoan chinh. 

Thgc hien not 
dung 	chua 
citing. 
Chua ket not 
dugc 	chucmg 
trinh thgc hien 
cac yeu cau. 

Thuc 	hien 
not 	dung 
chua 	dung 
yen can. 

c) Rubric bai danh gia A2. sinh vien lam bai vie't tren may tai lop (10 diem) 

Mo ti: Moi sinh vien se thi trirc tiep tren may. 

Tien chi 
danh gia 

Tiling 
so 

Thang danh gia 
8.5 — 10 7.0 — 8.4 5.5 — 6.9 4.0 — 5.4 <4 

Trinh 
bay 

20% 

Co cau trac r6 
rang, he thong 

day du not dung 
can trinh bay. 

Del), rO, khong 
lii'i chinh ta. 

Co can trac ni 
rang. RO 

nhung chua 
Op khong loi 

chinh ta. 

Co cau trac 
nhung con sa 

sai. Chua ro va 
dm dep, 

khong 161 chinh 
Ca. 

Co cau tnic 
nhung con sa 

sai. Chua rO va 
chua dep, 
khong iiii 
chinh ta. 

Khong c6 cau 
trac. Dan 

dieu, nhieu 18i 
chinh ta. 

NOi dung 80% 

Cai dat dugc cac 
thao tic voi danh 
sach lien ket. 

dugc cac 
thuOt 	town 	tim 
kiem, sap xep. 
Cai dat chive cac 
thao tac veri cay 
nhi phan. 
VOn 	dung 	cau , 
tnic dit lieu de 
giai 	quyet 	bai 
toan cu the. 
Ket not chuang 
trinh hoar' chinh 
va ket qua chinh 
xac. 

Cai dat
Cai 

Cai dat dugc 
cac 	thao 	tac 
yeti danh sach 
lien ket. 
Cai dat dugc 
cac thuOt toan 
tim kiem, sap 
xep. 
Cai dat dugc 
cac 	thao 	tac 
vai 	cay 	nhi 
phan. 
Van dung ca • u 
true du lieu de 
giai quye 	bai 
toan cu the. 
Ket not dugc 
chucmg 	trinh 
va c6 ket qua 
tucmg 	do i 
chinh xac. 

i,
t 

Cai 	dat dugc 
 

C 
cac thao tac ca 
ban 	voi 	danh 
sach lien ket. 

dat 	dirge 
cac 	thuOt 

toan tim 
kiem, sap 'Cep. 
Cai 	dat dugc 
cac thao tac voi 
cay nhi phan. 
Von dung cau 
t, 	nic dulieu de 
g Ai 	quyet 	bai 
toan cu the. 
 . 	. 

Ket not chucrng 
trinh thgc hien 
cac 	yeti 	cau 
chua 	hoan 
chinh. 

Cai at dugc 
 

ban vai danh 
 

cac thao tac ca 

sach lien Ica. 
Cai dat dugc 
cac thuOt toan 
tim kiem, sap 
xep. 
Cai dat dugc 
cac 	thao 	tic 
voi 	cay 	nhi 
phan. 
Chua ket not 
dugc 	Chuang 
trinh dux hien 
cac yeu caw 

Cai dat duce 
cac 	thao 	tac 
ca 	ban 	veri 
danh sach lien 
ket. 
Cai dat dugc 
ca 	ban 	cac 
thuOt toan tim 
kiem, sap xep. 



d) Rubric bai danh gia A3. Bai kiem tra ket fink mon hoc/End-of-course assessment 

Tien chi 
danh gia 

Trcn 
g so 

Thang danh gia 
8.5 — 10 7.0 — 8.4 5.5 — 6.9 4.0 — 5.4 <4 

Phan 
tich, van 
dung cai 
dat ciu 

trac dulieu 
ca ban. 

Van 
dung cay 

phan 
tim 

bang 
&Am, B-
cay cho 

luu ter'  du 
lieu cu the. 

60% 

Van dung duac 
cac ciu trac du 
lieu: 	cay 	nhi 
phan tim kiem, 
bang barn, 	B- 
cay vvondulieu 
cu the. 
Phan 	tich 	va 
van dung cai dit 
cau trac du lieu 
phi' 
hap. 

Van dung ducrc 
cac ciu trim du 
lieu: 	cay 	nhi 
phan tim kiem, 
bang barn, B- 
cay vai dulieu 
cu the. 
Phan 	tich 	va 
van dung cai 
dit cau trac act 
lieu phi' hqp. 

tim kiem, 
 

cay von du
hem, 

Van dung chive 
cac ciu trac du 
lieu: 	cay 	nhi 
phan tim kiem, 
bang barn, 	B- 
cay von act lieu 
cu the. 

Van dung cai 

lieu.. 
dit ciu trac du cay 

Van dung ducrc 
cac ciu trac du 

lieu: cay nhi 
phan tim kiem, 
bang barn, B- 

cay von dulieu 
cu the a mac 

turrng dol. 

Chua hoan 
thank van  

dung cac cau 
trac du lieu: 

nhi phan 

bang barn, B- 

lieu cu the. 

Thuat town 
sap xep/ 
tim kiem 20% 

Van dung (Iliac 
thuat town sip 
xep, tim Elam 
yen dulieu cu 
the va co ket 
qua chinh xac 

Van dung drat 
thuat town sip 
xep, tim kiem 
yeti du lieu cu 
the va co ket 

qua tuong d6i 
chinh xac. 

Van dung duac 
thuat toan sip 
xep, tim kiem 
yeti du lieu cu 

the. 

Van dung cac 
thuat town sap 
xep, tim kiem 
yeti di"-  lieu cu 

the a mac 
tuang doi. 

Chua hoin 
thanh van 

dung cac thuat 
• • toan sap xep, 

tim kiem \led  
chl lieu cu the. 

Phan tich 
va cai dal 

ciu Iliac du 
lieu ca 

ban, 
cay20V0  nhi phan 

tim kiem 
trong 

tnrang hqp 
thac to 

Phan tich va cal 
d-at hoan chinh 
thuat 	town 	ca 
ban von ciu trac 
ca ban va cay 
nhi 	phan 	tim 
kiem 

Phan 	tich 	va 
cai dat tuang 
d6i hoin chinh 
thuat town ca 
ban 	\voncat]. 
trac ca ban va 
cay nhi phan 
tim kiem 

Phan tich va cal 
dit duan thuat 
town ca ban yeti 
cau trac ca ban 
va cay nhi phan 
tim kiem 

Cai dat tuong 
d6i thuat town 
ca ban von ciu 
trite ca ban va 
cay nhi phan 
tim kiem 

Chua hoan 
thanh cai dat 

tuang d6i 
thuat town ca 
ban von ciu 

trac ca ban va 
cay nhi phan 

tim Idem. 

• 
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