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TRUONG PAI HOC MO THANH PHO HO CHI MINH
HO CHI MINH CITY OPEN UNIVERSITY

PE CUONG MON HQC
COURSE SPECIFICATION

I. Thong tin tong quit - General information

1. Tén mén hoc tiéng Viét/ Course title in Vietnamese: Cau triic dir liéu va thuit
giai
Ma mén hoc/Course code: DATS2402

2. Tén mén hoc tiéng Anh/ Course title in English: DATA STRUCTURE AND
ALGORITHMS

3. Phuong thirc gidng day/Mode of delivery:

O  Truc tiép/FTF O Truc tuyén/Online Két hop/Blended
4. Ngon ngir giang day/Language(s) for instruction:
Tiéng Viét/Vietnamese O Tiéng Anh/English - O Ca hai/Both

5. Thudc thanh phan kién thirc/ky nang/ Knowledge/Skills:

O  Gido duc dai cuong/General O  Kién thic chuyén nganh/Major
0 Kién thic co s&/Foundation O  Kién thirc bd tro/Additional
Kién thirc nganh/Discipline O Pd 4an/Khéa  luan  tdt

nghiép/Graduation thesis
6.  S6 tin chi/Credits

Tong so/Total Ly thuyét/Theory | Thuc hanh/Practice S6 gio ;gungC/ Self-
. 3 1 125

7.  Phu trach mén hoc-Administration of the course

a.Khoa/Ban/Bé mon/Faculty/Division: Khoa Khoa hoc co ban/Bo mén Toén
b. Giang vién/Academics: Tran Hong Mo

c¢. Dia chi email lién hé/Email: mo.th@ou.edu.vn



d.Phong 1am viéc/Room: Phong 502, 35-37 H6 Hao Hon, Phuong C6 Giang, Quén 1,

TP.HCM.

II. Théng tin vé mén hoc-Course overview

1. M6 ta mén hoc/Course description:

Mon hoc nay trang bi cho sinh vién cic giai thuat giai quyét van dé va do phirc tap cua
giai thudt va céc phuong phép tiép can véi giai phap giai quyét van dé, thiét ké va phén tich thuat
giai.

Moén hoc nay bao gém cdc ndi dung: danh sach dic, danh séch lién két, cdy nhi phan tim
kiém, bang bam, B-cdy va cic thuat toan sap xép, tim kiém; thuat giai sap xép (heapsort, quick
sort, counting sort, bucket sort); d6 thi, thudt giai tim kiém trén d6 thi (BFS, DFS), thuat giai tim
dudng di ngan nhét (Dijkstra, Bellman-Ford), thudt giai tim cdy bao trum nho nhdt (Kruskal,
Prim).

2. Mén hoc diéu kién/Requirements:

STT/No. Mon hoc diéu kién/ Requirements Ma mon hoc/Code
1. Mbén tién quyét/Pre-requisites
24 Mo6n hoc trude/Preceding courses
Co s¢ 1ap trinh ITEC1505
3. Mo6n hoc song hanh/Co-courses

3. Muc tiéu mén hoc/Course objectives

Muc tiéu
e CBR CTDT phén
mon hoc/ il ey 2 A
M0 ta - Description bé cho mén hoc -
Course
L r PLOs
objectives
- Hiéu duge cdc cdu tric dit liéu co ban nhu danh séch,
cdy nhi phan tim kiém, bang bam, B-cdy va cac thao tac
trén mdi cau tric dir lidu.
- Hiéu dugc cac giai thuat tim kiém, sip xép.
Col1 PLO3, PLO4

- Phan biét dugc sy khac nhau giira cac giai thudt tim
kiém, gitra cic giai thudt sip xép.

- Hiéu cach tinh d6 phirc tap cia mot giai thuat.

- Phan tich thoi gian thue hién thuat giai dung ky phap O

- C6 kha nang phan tich, chon cAu tric dir liéu, giai thuat
thich hop dé giai quyét van dé.

- Sir dung ngén ngir 1ap trinh Python dé cai dit cau tric
co2 dir 1iéu danh sach, cdy nhi phan tim kiém, bang bam, B- PLO7
cdy va céc thao tac véi mdi cdu tric dir lidu.

- Cai dat giai thut dé giai quyét cic van dé sip xép, tim
kiém, trén d6 thi.




4. Chuan dau ra (CPR) mén hoc — Course learning outcomes (CLOs)

Hoc xong mdn hoc nay, sinh vién c¢é kha nang

Muc tiéu mén CDR mén
hc_)c-/CO_urse hoc (CLO) Mo ta CDR -Description
objectives =
Hiéu duoc cAu tric dir liéu co ban nhu danh sach, cdy nhi
CLO1 phan tim kiém, bang bam, B-cdy va cdc thao téc trén mdi
COl1 c4u triic dit lidu.
CLO2 Phan biét dugc sy khac nhau gitra cac thuét toan tim kiém
va s:ip xép.
Vin dung mét s6 kién thirc danh sdch, cdy nhi phan tim
CLO3 kiém, bang bam, B- cdy va céc thuit toan tim kiém, sép
xép ning cao va dd thi dé giai quyét van dé.
Lap trinh ngdn ngir lap trinh Python dé cai dat cdu tric dir
liéu danh sach, cdy nhi phén tim kiém, bang bam, B-cay,
cOo2 CLO4 e B T S S T B o et
do thi va céc thao tac vdi moi cau truc dir liéu, thuat giai
giai quyét cac van dé sip xép va tim kiém thanh thao
Phan tich, chon cau tric dir liéu, xdy dung giai thuat thich
CLO5 hop dé giai quyét van dé, danh gid do thoi gian thuc hién
thuét gidi dung ky phdp O
Ma trén tich hgp gilra chuén d4u ra ciia mén hoc va chuén dau ra coa chuong trinh dao
tao
CLOs PLO3 PLO4 PLO7
CLO1 4 4
CLO2 4 -
CLO3 4 4
CLO4 4
CLO5 4
CLO6 4
CLO7 4
CLO8 4

5. Hoc liéu — Textbooks and materials

a. Gido trinh-Textbooks

[1]1 L& Xuan Trudng, Ciu tric dit liéu, Nha XB Théng tin va Truyén 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 liéu tham khdo (liét ké t6i da 3 tai liéu tham khdo)/Other materials



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

CENGAGE Learning, 2013. [48837]

[4]  Nguyén Dirc Nghia, Cau tric dif liéu va thuit toan, NXB Béach Khoa, 2013.

[45464]

[5] Tran Hanh Nhi, Duong Anh BPirc, Hoang Kiém, Nhap mén cAu tric dir liéu va
thudt toan, Pai hoc Khoa hoc Ty nhién, 2003. [13346]

c. Phan mém/Software:

[1] Python

[2] Microsoft Visual Studio

6. Panh gia mén hoc/Student assessment

Thax}%l phan dénh Bai danh gia Thoi diém CBR mén Ty 16 %
gia/Type of Assessment Asse.mment hoc/CLOs Weight %
assessment methods time

(1) (2) (3) 4)
she e bl TCHIER - o s OO, CLOZ L0
Al. Déanh gid qua can, tich cuc hoc e trenilisp. CLO4. CLOS 10%
trinh/Formative tap trén 16p. : ;
assessment A2 Trong cac bubi | CLO1, CLO2, CLO3, S6%
Hoc tap trén LMS tu hoc & nha. CLO4, CLO5
Téng cong: 01 20%
+ Budi thir 8 (I6p
A2. Déinh gid giira | A2 Bai kiém tra ngéy) CLO1, CLO2, CLO3, 30%
ky/ Mid-term | gitra ky trén may + Budi thir 13 CLO4, CLO5
assessment (16p téi)
Téng cong: 01 30%
A3. Panh gia cudi | A3 Thi viét trén Theo lich thi cia| CLOI1, CLO2, CLO3, 50%
<A 2 (1]
ky /End-of-course | giay Truong. CLO4, CLOS5
assessment Téng cong;: 01 50%
Téng cong/Total 100%

a) Hinh thitc — Noi dung — Thoi luong cua cac bai danh gia/Assessment format,

content and time:

- Phirong phdp ddnh gia Al.1. Chuyén can, tich cuc hoc tap trén Idp.

- Hinh thirc: diém danh cdc buéi hoc, ghi nhdn phdt biéu va lam bai tdp trén Iép

cua sinh vién.

- Phirong phap danh gia A1.2. Hoc tap trén LMS.

Hinh thite: Sinh vién lam bai tdp két thic chwong. Cdc bai tdp Iém nép trén LMS.

- Phirong phap ddnh gia A2. Bai kiém tra giita ky trén mdy




- Hinh thirc: Moi sinh vién sé thi truc tiép trén may.
- Noi dung: kién thirc trong cac chuong da hoc.
- Thoi gian: 90 phut.
- Danh gia dua trén rubrics.
Phurong phdp danh gid A3. Thi cudi kp
- Hinh thirc: sinh vién lam bai thi trén gidy.
- Néi dung: kién thitc toan bé cdc chuong trong dé cuwong
- Thoi luong: 90 phut
- Danh gia dya trén rubrics.

b) Rubrics (bang tiéu chi danh gia)
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7. K& hoach giang day (Ty 1é truc tuyén)/Teaching schedule: 15/60

Lép ngay: 5 gio/budi

Hoat dong day va hoc/Teaching and learning Tai liéu
Tudn/ Tryc tiép/FTF Tryc tuyén /Online | Bai dénh | Cinh V3
budi . CBR Tu hoc/Self-study = > - ' - E ] tai liéu
Noi dung : y thuyét/Theory Thuc hanh/Practice Ly thuyét/Theory gla thin
fige Content Al Stuced: khao
Weeels CLOs | Hoatdéng | Ségiv | Hoatdong | Ségid | Hoatdong | S6giv | Hoatdong | S6gic | 2S5SSSM | 1o ook
Beqiqn Activity | Periods Activity Periods Activity Periods Activity Periods s s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) 9)
Giang vién:
- Gidi thiéu
dé cuong
chi tiét.
- Thuyét
- Xem bai glarjg |
Chwong 1. Danh giang, duc i ?@t g
séich ikt cac kién heithao
1.1. Danh sach dic. thirc trong hfan’ bai
1.2. Danh sach  lién CLOl | tam, tim t@p. : (1]
két don. CLO2 | hidu céc s Al.l (2]
i 1.3. Danh sach lién CLO3 | kién thire g n:;anh trong = Al2 L
két vong, CLO4 | lién quan. g g (4]
1.4. Danh sich lién - Tuong tic =Nl B (5]
két kép. trén h¢ Y G ho
1.5. Danh séch han ché thong L
LMS sau.
Sinh vién:
-Hoc &
16p: nghe
giang, tra
161 céc cau
hoi, giai

o 4 el
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Hoat dong day va hoc/Teaching and learning : Tai liéu
A 7 ] z 2 o chinh va
Tt;iz;r:/ i S5 Tur hoc/Self-study u R Trye tiep/FTF : | Trl:rc tuyi:n /Online Bai (ii:nh 3 licu
e Nbi dung B I y thuyét/Theory Thuc hanh/Practice Ly thuyét/Theory 5 tfd t tham
Week Centent CLOs 5 £ = < A o A assese:lln soe
Spigice Hoatdong | Sogio | Hoatdgng | SO gio Hoat dong So gio | Hoatdong | SO gio i Textbook
Activity | Periods Activity Periods Activity Periods Activity Periods s and
materials
(1) (2) (3) “ (5) (6) (7) (8) (9)
cac bai tap
dat ra, ghi
chu,
- Xem bai
giang, dic
két céc kién S L
g A Glang v1er;:
tim, tim AN
hi éu, i céc thao tac.
kién thitc e [1]
Thuyc hanh thao tic co gtg; lién quan. m_au. -~ ald [2]
2/2 | ban trén danh sich - Xem néi 3 Sinhatn; 5 a2 3]
G it CLO3 Bi va
lién ket. dung va - Theo di va e 4]
CLO4 thire hién ghi nhin céc A3 K
lai bai thyre huéng dén tir -
tisoh giang vién.
ETE s - Thue hanh
trén hé cac bai tap.
thong
LMS.
Chwong 2. gcép thir - Xem bai Giang vién: 1
ty - Tim kiem CLOL | giang, duc - Pua video Al.l [2]
a3 | 21 Xepthirtyr. CLO2 | kétcackién | ., 1én LMS. p Al2 [3]
2.1.1 BubbleSort. CLO3 | thirc trong - Gidi vi du A2 3]
2.1.2 SelectionSort. CLO4 tz'irp, tim minh hoa; A3 [4]
2.1.3 InsertionSort. hiéu cac tra 10 cau [5]
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tudn/ Truc tiép/FTF Truc tuyén /Online | Bai danh c}fl‘n}}ﬁva
budi . CBR Tu hoc/Self-study = . ; - - - 4 tai liéu
Noi dung : y thuyét/Theory Thuyc hanh/Practice Ly thuyét/Theory g tham
hoc moén hoc Student :
Week Coutent CLOs 7 £ ety A St . £ iy ; : .. | assessm $840
5 Hoatdong | So gi> | Hoatdong | SO gitr Hoat dong S6 gid | Hoat dong SO gi¢ Textbook
Section Activity | Periods Activity Periods Activity Periods Activity Periods i s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) %)
2.1.4 Interchange kién thirc hoi;
Sort. 2.1.5 MergeSort lién quan. Sinh vién:
- Tuong tac - Xem video
2.2 Tim kiém trén hé bai hoc,
2.2.1 Tim kiém tudn thong thao luan,
tuan ty. LMS. dat cau hoi
2.2.2 Tim kiém nhj
phan.
Chuong 3. Cay Giang vién:
3.1 Khai niém co - Thuyét
ban. giang
3.1.1 Mot s6 khai - Xem bai - Dit céu
ni¢m: Dinh nghia giang, dic hoi thao
cdy, bic cua nit, bic két cac kién ludn, bai
cua cay, nut cha, nit thirc trong tap. [1]
con, chiéu dai duong CLOl | tm, tim - Nhin Al.l
di. CLO2 | hiéu cic manh trong Al.2 (2]
G0 ERT S e nghia cay CLO3 | kién thitc L8 Pone 2 A2 (3]
nhi phan, CLO4 | lién quan. - Néu céc A3 (4]
3.2 Céy nhj phan tim - Tuwong thc yéu cdu cho [3]
kiém. trén hé budi hoc
3.2.1 Pinh nghia. théng sau.
3.2.2 Khai béo céu LMS. Sinh vién:
tric; Khai tao cay - Hoc ¢
rong. 16p:  nghe
3.2.3 Céc thao tic co giang, tra

Woahy=

Pl S
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Hoat dong day va hoc/Teaching and learning Tai liéu
A X F : L chinh va
Tb‘i;':j cpr | Twhoe/Self-study ——— D RO : i Rl ?;“h thi Tigu
Noi dung y y thuyét/Theory Thye hanh/Practice Ly thuyet/Theory g ham
hoc moén hoc Student ’
Week Content CLOs A g a o i g A £ assessm hiny
: Hoat dong | SO gi¢ | Hoatdfng | So gi¢ Hoat dong SO gitr | Hoat dong So gi¢ Textbook
SEcHon Activity | Periods Activity Periods Activity Periods Activity Periods o s and
materials
(1) (2) (3) (4) (5) (6) (7 (8) 9)
ban: thém, tim, xoa, I cac céu
duyét (NLR, LNR, hoi, giai
LRN). cac bai tap
dit ra, ghi
chu.
Chuong 4. Bang - Xem bai Giang vién:
bam giang, dic - Pua video
4.1 Céc khai ni¢m. két céc kién 1én LMS.
4.1.1 Khai niém thire trong - Giai vi du [1]
4.1.2 Ham bam CLO1 | tam, tim minh hoa; Al.l 2]
4/5 4.1.3 Su dung do CLO2 hif?u cac 15 tra 1o céu 5 Al.2
LT S L (3]
4.2 Giai quyét dung CLO3 | kien thirc hoi; A2 4]
do. CLO4 | lién quan. Sinh vién: A3 )
4.2.1 Phuong phap - Tuong tac - Xem video Bl
ndi két tryc tiép trén hé bai hoc,
4.2.2 Phuong phép nédi thong thao  ludn,
két hop nhat. LMS. dit cau hoi
Chuwong 5. B-ciy - Xem bai Giang vién:
5.1 Tong quan vé giang, diic - Hudéng din
B-cﬁyr ; CLOL ké't céc kién céc thao ‘téc. ALl [1]
5.2 Céc thao tac CLO? thirc trong - Thyc hanh AL2 [2]
4/6 | trén B-ciy tAm, tim 3 mau. 5 [3]
CLO3 Thar A2
CLog | Dicugcac Sinh vién: A% [4]
Thue hanh cic thao kién thire - Theo ddi va (5]
tac voi cdy nhi phan, lién quan. ghi nhén céc
B-ciy. - Xem noi hudéng dén tir
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tuan/ Truc tiép/FTF Truc tuyén /Online | Bai danh c}}1_n!.1.va
e Tu hoc/Self-study : - . 9 tai liéu
budi N6i dung CBbR Ly thuyét/Theory Thuyc hanh/Practice Ly thuyét/Theory gia Hham
hoc v moén hoc Student thio
Week Gt CLOs A Rl A ity 3 £l e - TR assessm
: Hoatdfng | Sogic | Hoatddong | SO gidr Hoat dong So gi¢ | Hoat dong SO gior Textbook
Section Activity | Periods Activity Periods Activity Periods Activity Periods et s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) (9)
dung va gidng vién,
thue hién - Thyc hanh
lai bai thyc céc bai tap.
hanh
- Tuong tac
trén hé
théng
LMS.
Giang vién:
- Thuyét
giang
- Xem bai - Bit ciu
the giang, duic hoi thao
e két céc kién ludn, bai
thi¢u ve thuit giai i tiong tip
6.1 Thuat giai CLO1 T p N.ha‘in AL [1]
6.1.1 Khdi niém CLO2 hid Ave [2]
: 5 1éu cac manh trong Al2
5/7 |6.1.2 Biéu dién thuat| CLO3 kién thite 12 s 5 A2 (3]
giai CLO4 lién quan, NI Sk A3 (4]
6.2 Phén tich thudt gidi | CLO5 | _ Tuong thc vé‘cin cho (5]
6.2.1 Khéi niém trén hé Biibt hae
6.2.2 Ky phap O théng e
LMS. Sinh vién:
- Hoc @
16p:  nghe
giang,  tra

ooy
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Hoat dong day va hoc/Teaching and learning Tai liéu
3 T : . hinh va
Tudn/ Truc tiép/FTF Truc tuyén /Online didanh | SO0
bua;- T hoc/Self-study _ daidla - - y' o (?I?nh tai liéu
Hss Noi dung CDbR Ly thuyét/Theory Thye hanh/Practice Ly thuyét/Theory gia kit
hoc mon hoc Student ;
Week Content CLOs i 4 £ £ assessm fe
Sects Hoat dong | Sogiod | Hoatdong | So giv Hoat dong S6 giv | Hoat dong So gid g Textbook
FatER Activity | Periods Activity Periods Activity Periods Activity Periods & s and
materials
(1 (2) (3) (4) (5) (6) (7) (8) 9)
161 cac ciu
hoi, giai
cac bai tip
dat ra, ghi
chu.
Chwong 7. Céc thuat Giang vién:
giai séip xép ning cao - Thuyet
7.1 Heapsort giang
7.1.1 Gidi thiéu - Bitedu
7.1.2 Cai dat S Wermbil ?0} thio
7.1.3 Panh gia do giang, dic ugn, bi
i Lol tap.
phire tap keét cac kién Nhi
7.2 Quicksort thirc trong e
CLOl1 1
7.2.1 Giéi thieu Loy | tm, tim manh(roty Al E 2}
7.2 Cai dt hiéu cac i Al2
6/8 i CLO3 Rt 12 - Néu cic 5 (3]
7.2.3 Panh gia d§ kién thirc 1 A2
o CLO4 i yéu cau cho [4]
pHC p CLos | emdun. budi hoc i (5]
7.3 Shp xép thoi gian - Tuong téc i ¥
tuyén tinh trén h¢ Sinil sl
7.3.1 Thoi gian thuc thong E e
hién ciia cée thudt gii LMS. [
sap xép bang céch so e abs
sanh Siane L
] 160 cac cau
7.3.2 Counting sort hoi
7.3.3 Bucket sort gy Sl
a cac bai tép
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Hoat dong day va hoc/Teaching and learning Tai lidu
Tuan/ Truc tiép/FTF Truc tuyén /Online Al d4 chinh va
e cor | Twhoo/Self-study A0S : _ i Baidanh | o tigy
. N6i dung x Ly thuyét/Theory Thyre hanh/Practice Ly thuyét/Theory gla e
ock Content ot hoe Srdeg khao
Wee % o A Fe g, 5 £ as L
i CLOs Hoat dong | S6 gir | Hoat déng | So giv Hoat djng So giv | Hoat dong So gio i Textbook
Activity | Periods Activity Periods Activity Periods Activity Periods et s and
materials
(1 (2) 3) 4 ) (6) (7) (8) (9)
dat ra, ghi
chni.
- Xem bai
giang, duc
két cac kién o s
; Giang vién:
thirc trong : %
tAm, tim ~HUgHR G
hi é;; ke cac thao téc.
CLO1 | kién thirc s [1]
Thyc hanh cai dit cac | CLO2 | lién quan. i All 2]
7/9 | thuat toén tim kiém, | CLO3 | - Xem néi 3 wth i ] 5 e 3]
sép xép. CLO4 | dungva § 'Ijheohdﬁl i A2 [4]
CLO5 | thuc hién ghl'nhanxcac‘ A3 (5]
lai bai thue huéng dan tir
hank giang vién.
- Tuong téc - Thyc hanh
trén hé cdc bai tap.
théng
LMS.
Chuwong 8. Cac - Xem bai Giang vién:
thuit todn d6 thi co | CLOl | giing, dic - Dua video (1]
RN, o CLO2 | két cac kién 1én LMS. Al.l [2]
8/10 | 8.1 Biéu dién dd thi CLO3 | thitc trong 12 - Giai vi du 5 Al2 [3]
8.1.1 Ding ma trjn | CLO4 | tim, tim minh hoa; A3 [4]
ke CLOS | hicucac tra 10 cau [5]
8.1.2 Ding danh sach kién thirc hoi;

(Mg
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Hoat dong day va hoc/Teaching and learning Tai ligu
by R F F Ireingle chinh va
'It;tl:lz:)r:/ ‘ i Ty hoc/Self-study - ‘ Truc tiép/FTF ‘ . Trg'rc tuyt:n /Online Bai ?:nh ti lidu
Noi dung N y thuyét/Theory Thye hanh/Practice Ly thuyét/Theory g Hham
hoc mon hoc Student :
Week Content CLOs A £ mis < 2 A Eibiy 3 £ .. | assessm s
; Hoat dong | SO gid | Hoatdong | So gio Hoat dong So giv | Hoat dong So gidr Textbook
Skeunn Activity | Periods |~ Activity | Periods| Activity | Periods | Activity | Periods | ™ sl
materials
(1) (2) (3) 4) (5) (6) (7 (8) 9)
ké lién quan. Sinh vién:
8.2 Tim kiém - Tuong téc - Xem video
theo chiéu réng trén hé bai hoc,
8.2.1 Thudt giai BFS théng thio  lugn,
8.2.2 Phan tich BFS LMS. dat cau hoi
8.2.3 Cay tim kiém
theo chiéu rong
8.3 Tim kiém theo
chiéu séu
8.3.1 Thuat giai DFS
8.3.2 Phén tich DFS
8.3.3 Céc tinh chét
cia tim kiém theo
chiéu séu
- Xem bai Giang vién:
giang, dic - Huéng din
két cac kién cac thao tac.
CLOI tl}ﬁc trong - 'l;huc hanh 1]
Thye hanh thao tic | CLO2 | S All o
8/11 |cdc thujt todn dd thi | CLO3 | o' 3 sinbven:. . 5 v 3]
cci b CLO4 5 - T.heoadm :.fa [4]
CLOS lién quar:.‘ ghi nhankcac 5]
- Xem noi hudng dan tir
dung va giang vién.
thyre hién - Thye hanh
lai bai thyc céc bai tap.
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tuén/ Truc tiép/FTF Truc tuyén /Online Bai danh C}fl_n}_jhva
budi DR Tu hoc/Self-study - - ; i tai liéu
uoi N datig C Ly thuyét/Theory Thye hanh/Practice Ly thuyét/Theory gid il
hoc i mon hoc Student Khio
Week CLOs X el . £y o £3 a T assessm
L Hoat dong | Sogio | Hoatdong | SO gidr Hoat dong SO gi | Hoatdong | So gio Texthook
SRLGA Activity | Periods Activity Periods Activity Periods Activity Periods et s and
materials
(1) (2) (3) 4) (5) (6) (7) (8) 9)
hanh
- Tuong tic
trén hé
thong
LMS.
Giang vién:
- Thuyét
Chwong 9. Tim gidng
duong di ngin nhat . Lc‘?iatjagzu
9.1 Tim duong di 3
e R gidng, diic Tudn, bai
9.1.1 Khéi niém két cac kién tap.
9.1.2 Tim dudng di CLOI ::r‘::’ gf;ng ¢ N:E“ [1]
ngén nhit Cro%: [ manhtrong [2]
R, hiéu céc tAm. Al.l
9/12 | 9.2 Thuat giai CLO3 Lién thitc 12 Néu c S A3 [3]
Dijkstra CLO4 |0 ik v [4]
B lién quan. yéu cau cho
9.2.1 M0 ta thuat giai CLOS5 =" Tadng the ikt [5]
9.2.2 Phan tich hs S
9.3 Thuat giai théng il
Bellman-Ford LMS . :
9.3.1 M6 ta thudt giai : 8 s h‘;
9.3.2 Phan tich g?gﬁg .
o1 cac céu
hoi, giai

#M
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tudn/ S Tryc tiép/FTF Tryc tuyén /Online | Bai dénh ":;’inl}i‘é‘:
t;]um N6i dung ?BR Ly thuyét/Theory Thye hanh/Practice Ly thuyét/Theory gid e
0oc Cilbtais mon hoc Student L
Week % ; x £ A :
Secifon CLOs Hoat dong Sé gio | Hoat dong Sé gio Hoat dfng Sb giv | Hoat djng Sé gidy ahseball Textbook
Activity | Periods Activity Periods Activity Periods Activity Periods o s and
materials
(1) (2) (3) (4) (5) (6) (7 (8) (9)
cac bai tip
dat ra, ghi
chu.
- Xem bai
giang, dic
két céc kién e
; Giang vién:
thirc trong . x
o e - Hudng dan
hi éu’ ais céc thao téc.
CLO1 | kién thirc ey 1]
Thuc hanh thao tac CLO2 | lién quan. =l 2]
10/13 | tim dudng di ngén CLO3 | - Xem nbi 4 S 5 Aald 3]
nhat. CLO4 | dungva - T'ileo"dm 'va A3 (4]
CLOS thl,l'c hlén ghi' nhr;mkcac‘ [5]
lal bai thu’C hu'(mg dan tir
hanh giang vién.
= TlIO’ng tac - Thl,l'c hanh
trén hé cac bai tép
thong
LMS.
Chu'm}g 10. Cay ; cLO1 | - Xem bai Giang vién: [1]
bao triim nhé nhat CLO2 giang, duic - Thuyét )
10.1 Céay bao trim két cac kién giang Al.l (2]
11/14 L CLO3 : 12 5 (3]
nho nhat CLO4 thirc trong - Dit cau A3
10.1.1 Khéi nigm Log | tm tim hoi thio (4]
10.1.2 Tim céy bao hidu céc Juén, bai [5]
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Hoat dgng day va hoc/Teaching and learning Tai liéu
Tuén/ Truec tiép/FTF Truc tuyén /Online Bai danh chi‘nl.1 va
budi CBR Ty hoc/Self-study = - k - - - i tai liéu
Nbi dung ; y thuyét/Theory Thye hanh/Practice Ly thuyét/Theory gla i
hoc moén hoc Student .
Week pae CLOs Tiats 5 Zrn B g assessm ka0
- Hoat dong | SO gic | Hoatdong | SO gi¢ Hoat dong S6 gid | Hoat dong So gio Textbook
Scgh Activity | Periods Activity Periods Activity Periods Activity Periods e s and
materials
(1) (2) 3) (4) (5) (6) (7) (8) )
trim nho nhat kién thirc tap.
10.2 Thuat giai lién quan. - Nhén
Kruskal - Tuong tac manh trong
10.2.1 M6ta  thudt trén hé tam.
giai théng - Néu cac
10.2.2 Phan tich LMS. yéu cau cho
10.3 Thuat giai Prim budi hoc
10.3.1 Mo ta thudt sau.
giai Sinh vién:
10.3.2 Phén tich -Hoc ¢
16p: nghe
giang, tra
161 céc cau
hoi, giai
cac bai tap
dat ra, ghi
chu.
- Xem bai Giang vién:
gidng, duic - Huéng din
CLO1 | két céc kién céc thao tac. [1]
Thuc hanh thao tac CLO2 | thirc trong - Thyc hanh ALl [2]
12/15 | cdy bao trim nho CLO3 | tam, tim 4 mau. 5 £ [3]
nhit CLO4 | hiéu céc Sinhvien: A3 [4]
CLO5 | kién thic - Theo ddi va (5]
lién quan. ghi nhin céc
- Xem ndi huéng dén tir

Pahgr
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tuén/ Tryc tiép/FTF Truc tuyén /Online Bai ddnh Cbl,nliva
bk CBR mén Tu hoc/Self-study o - - . - : 4 tai liéu
N&i dung y thuyét/Theory Thye hanh/Practice Ly thuyét/Theory g tham
hoc hoc Student P
Week Lontent CLOs x Ky . Fiah z TR A £ .. | assessm SR
- Hoat dong | Sogio | Hoatdéng | So gior Hoat dong SO gir | Hoat dong So gio Textbook
echion Activity | Periods Activity | Periods Activity Periods Activity Periods o s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) (9)
1.3. Danh sach lién tim hiéu gidng
két vong. céc kién - Dat cau
thirc hoi thao
lién quan. luan, bai
- Tuong tap.
tac trén hé - Nhén
théng manh trong
LMS. tam.
- Néu céc
yéu cau cho
budi hoc
saul.
Sinh vién:
- Hoc &
16p: nghe
giang, tra
11 cac cau
hoi, giai
cac bai tap
dat ra, ghi
chu.
Chwong 1. Danh CLO1 | - Xembai Giang vién: ALl (1]
sdch (tt) CLO2 giang, dic - Pua video A1 (2]
1/2 | 1.4. Danh sich lién s ké; cic 7 1én LMS. 3 e [3]
ket kép. = kién thirc - Giai vi du A3 (4]
1.5. Danh sach han trong tam, minh hoa; (5]
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tuan/ Trye tiép/FTF True tuyén /Online | Bai dénh C}fl,ni_lhva
budi CBR Ty hoc/Self-study - . - ‘ : . i tai liéu
Nbi dung p y thuyet/Theory Thyc hanh/Practice Ly thuyét/Theory g tham
hoc mén hoc Student 2
Week Content CLOs A LIk A A A T S £ assessim o
; Hoat dong | So giod | Hoat déng SO gior Hoat dong So giv | Hoat dong SO gio Textbook
Sechion Activity | Periods Activity Periods Activity Periods Activity Periods e s and
materials
(1) (2) (3) (4) (5) (6) (7 (8) 9)
dung va giang vién.
thue hién - Thyuc hanh
lai bai thyc cac bai tép.
hanh
- Tuong tac
trén hé
théng
LMS.
Téng cong/Total X 125 X 30 X 30 X 15
L6p toi: 3 gio/1 budi LT; 2.5 gio/1 budi TH
Hoat dong day va hoc/Teaching and learning Tai liéu
Tuln/ Tryc tiép/FTF Tryc tuyén /Online | Bai dgnh | PimR Va
budi CPR mén Ty hoc/Self-study o : - - : . i tai liéu
N6i dung y thuyét/Theory Thuc hanh/Practice Ly thuyét/Theory g thath
hoc hoc Student x
Week Content CLOs ” i X R A e . : .. | assessm K
; Hoat dong | SO gio | Hoatddng | SO gid Hoat dong S6 giv | Hoatdong | SO gio Textbook
Section Activity | Periods Activity Periods Activity Periods Activity Periods et s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) )
Chuong 1. Danh cLo] | -Xembai Giang vién: (1]
sach CLO2 | idng, dic - Gidi thiéu ALl (2]
1/1 | 1.1. Danh sach dic. s két cac 7 dé cuong 3 S [3]
12 Danh sach  lién CLOA kién thire chi tiét. ) (4]
két don. trong tim, - Thuyét [5]

ok
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Hoat dong day va hoc/Teaching and learning Tai lidu
Tudn/ Tryc tiép/FTF Trye tuyén /Online | Bai danh | S0 Y2
budi CPR mén Ty hoc/Self-study - . - - : - s tai liéu
Noi dung Ly thuyet/Theory Thyc hanh/Practice Ly thuyét/Theory g i
hoc hoc Student Kkha
Week Content CLOs X o £ £ assessm -
’ Hoat dong | SO gi¢ | Hoatdong | So gio Hoat dong SO gio | Hoat dong SO gior ; Textbook
Sechan . Activity | Periods Activity Periods Activity Periods Activity Periods " s and
materials
(1 (2) (3) 4) (5) (6) (7 (8) ()
ché tim hiéu trd 101 clu
céc kién hoi;
thirc Sinh vién:
lién quan. - Xem video
- Tuong bai hoc,
tac trén hé thao  luédn,
théng dat cau hoi
LMS.
- Xem bai
giang, duc
két cac
kién thirc Giang vién:
trong tam, - Hudng din
tim hiéu cac thao téc.
céc kien - Thyre hanh
cLoi | thic ol PRI
Thyc hanh thao tac co CLO2 | s o e AL2 [2]
2/3 | ban trén danh séch g 2 T 2.5 ' [3]
R CLO3 | - Xem ndi - Theo di va A2
lién két. : e [4]
CLO4 | dungva ghi nhan céc A3 s
thyc hign hudng din tir 5]
lai bai giang vién.
thye hanh - Thye hanh
- Tuong cac bai tap.
tac trén hé
thong
LMS.
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Hoat dong day va hoc/Teaching and learning Tai liéu
A % £ : oL ! chinh va
’1];1:::)1:/ . e Ty hoo/Self-study ’ ‘ Truc tiép/FTF : | Tnirc tuyfn /Online Bai (.1,anh 13 licu
N6i dung Ly thuyét/Theory Thye hanh/Practice Ly thuyét/Theory gla ol
e Content biee Stident khao
S?;z?:n CLOs Hoat-df”)ng S6 giv | Hoat dong | S6 gio Hoat dong S6 giv | Hoat déng S6 gio asset;stsm Textbook
Activity | Periods Activity Periods Activity Periods Activity Periods s and
materials
(1) (2) 3) (4) (5) (6) (7) (8) (%)
Giang vién:
- Thuyét
giang
- bit cau
Chuong 2. Xép thir hoi thao
tir - Tim kiém - ?(etn bai lugn, bai
2.1 Xép thir ty. gidng, diic t8p.
2.1.1 BubbleSort. ketigae’ - Nhan
2.1.2 SelectionSort. i(rls:gﬂt]:; ;';inh ong 1]
2.1.3 InsertionSort. CLO1 dnifity ’ i Néu e Al.l 2]
4 |2 Lalnterclignge CLOZ | ic kién 7 |ytuchucho | 3 ks 3]
Sort. 2.1.5 MergeSort CLO3 thite budi hoc A2 (4]
1L o CLO4 lién quan. sau. A3 [5]
22 Tlrrl kle,n-] 3 - Twong Sinh vién:
2t21 tTlm kiém tuan téi trén hé How
uan ty. A
2.2.2 Timkiém nhi tthll\oiinsg 'g‘fﬁ;,;’,gfiﬁ
phgn. 10i céc cau
hoi, giai
cdc bai tap
dat ra, ghi
chu.

onhgme
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Hoat dong day va hoc/Teaching and learning Tai lidu
A 7L 5 i e g chinh va
’11;1:1%1;/ . A Tu hoo/Self-study = ‘ Truc tiep/FTF ‘ : Tn,’rc tuyfn /Online Bai ?:nh {4 lidu
N6i dung y thuyét/Theory Thuyc hanh/Practice Ly thuyét/Theory g fhit
hoc hoc Student ;
Week Comicas CLOs 9 e : e Ll 4 o K £ .. | assessm i
p Hoat dong | So gi¢ | Hoatddng | SO gio Hoat dong SO giv | Hoat dong So gio Textbook
Jag i Activity | Periods Activity Periods Activity Periods Activity Periods i s and
materials
(1) (2) (3) 4) (5) (6) (7) (8) 9)
- Xem bai
giang, duc
két cac
kién thirc Giang vién:
trong tam, - Hudng din
tim hiéu cac thao tac.
céc kién - Thuc hanh [1]
Thye hinh i ditcde | 0> | i quan, Az | @
4/5 thao tac xép thir tu - 3 2 i 2.5 [3]
ki CLO3 - Xem ndi - Theo doi va A2
tim kiem. 4 T [4]
CLO4 | dungva ghi nhin cac A3
thyc hién huéng din i ]
lai bai giang vién,
thuc hanh - Thue hanh
- Tuong cac bai tap.
tac trén hé
thong
LMS.
Chuong 3. Cay - Xem bai Giang vién:
3.1 Khéi niém co giang, duc - Thuyét (1]
ban. CLO1 | két cac gidng Al.l 2
s/6 | 3-1.1 Mot s6 khii CLO2 | kién thirc ;| -Ditcu . Al.2 o]
niém: Pinh nghia CLO3 trong Iiém, hoi thao A2 [4]
cdy, bac cua nit, bac CLO4 tim hiéu luén, bai A3
clia cdy, mit cha, nit céc kién tap. 3]
con, chidu dai dwong thire - Nhén
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tuan/ Tryc tiépfFTF Truc tuyén /Online Bai danh cP}{n[?nvé
budi CBR moén Tur hoc/Self-study - - - - - - i tai liéu
Noi dung y thuyét/Theory Thyc hanh/Practice Ly thuyét/Theory ga Han
hoc hoc Student .
Week SogiEn: CLOs A o N s A (s assessm e
; Hoat dong | SO giv | Hoatdong | SO giv Hoat djng So gio | Hoat dong So gid Textbook
eection Activity | Periods Activity Periods Activity Periods Activity Periods ot s and
materials
) (2) (3) (4) (5) (6) (7) (8) )
di. lién quan. manh trong
3.1.2 Dinh nghia ciy - Tuong tam.
nhi phan. tac trén hé - Néu cac
3.2 Cay nhi phén tim thong yéu ciu cho
kiém. LMS. budi hoc
3.2.1 Dinh nghia. saul,
3.2.2 Khai bao céu Sinh vién:
tric; Khoi tao ciy - Hoc ¢
rong. 16p:  nghe
3.2.3 Cac thao tac co giang, tra
ban: thém, tim, x0da, 161 cac ciu
duyét (NLR, LNR, hoi, giai
LRN). cac bai tép
dat ra, ghi
chu.
- Xem bai Giang vién:
giang, diic - Huéng dan
két cac céc thao tac.
CLOI kién th:'xc - Txhuc hanh i [1]
o7 | Thue hanh céc thao CLO2 :lr;"}guzm : g 20 I8 Al2 [?
tic véi cdy nhj phan. CLO3 i Strih vien. i A2 B3]
I C e - Theo dgi va s [4]
thirc e R
ghi nhén cac [5]
lién quan. hudéng dan tir
- Xem ndi giang vién.
dung va - Thyc hanh

e
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tuan/ Truec tiép/FTF Truc tuyén /Online | Bai danh c}?]_n}_] i
2 5 Tu hoc/Self-study - - - B tai liéu
budi N6i dung CDBR mén Ly thuyét/Theory Thyc hanh/Practice Ly thuyét/Theory gia B
hoc hoc Student Khi
Week Content CLOs St 1 e 4 ! gl o 4 .. | assessm i
i Hoat dong | SO gi¢ | Hoatdong | SO gir Hoat dong So gi | Hoatdéng | SO giv Textbook
Section Activity | Periods Activity Periods Activity Periods Activity Periods et s and
materials
(1) (2) 3) o ) (5) (6) (7) (8) 9)
thuc hién cac bai tap.
lai bai
thyc hanh
- Tuong
tac trén hé
thong
LMS.
Giang vién:
- Thuyét
giang
Chuong 4. Bang A ?f{em bz}1 i ?ét cfau
bim giang, dic hoi thao
4.2 Chc khéi niém. i o hugn, bid
4.1.1 Khéi niém e e
ek s trong tdm, - Nhén [1]
4.1.2 Ham bam CLOl e Rk i i Al.l 2]
O oAk ’ Al.2
gy |13 Brdingdy CLO2 1 cie kién 7 | tam. 3 3]
4.2 Giai quyét dung CLO3 thite LT A2 (4]
4. i CLO3 litien quan. yéu cau cho A3 [5]
4.:2.1 Phuo’ng Phap - Tuong biikihie
noi ket tryc tiép : thc trén hé a
4.2.2 Phuong phép noi théng Sinh vién:
két hop nhit. LMS. T i
16p:  nghe
giang, tra
161 céc céu
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Hoat dfng day va hoc/Teaching and learning Tai ligu
Tuan/ Tryuc tiép/FT F Truc tuyén /Online Bai danh ch‘llnl'.l.va
budi : CBR mon | W hoc/Self-study T o T T gif tai li¢u
e N¢i dung L y thuyét/Theory we hanh/Practice y thuyét/Theory il tha1m
We.;ek e CLOs A Lo Fus g A x .. | assessm ke
: Hoat dong | SO gid | Hoatdéng | SO gioy Hoat dong So gid | Hoatdong | SO gio ; Textbook
=ecdgn Activity | Periods Activity Periods Activity Periods Activity Periods — s and
materials
(1 (2) (3) (4) ©) (6) (7) (8) )
hoi,  giai
ciac bai tap
dat ra, ghi
chu.
- Xem bai
giang, dic
két cac
kién thirc Giang vién:
trong tam, - Huéng dan
tim hiéu céc thao tac.
céc kién - Thyc hanh [1]
CLOl thire mau. Al.l 2]
8/9 Thuc hanh thao tac CLO2 lién quan. 2 Sinh vién: 55 Al2 3]
trén bang bam. CLO3 - Xem noi - Theo d&i va : A2 (4]
CLO4 | dungva ghi nhan céc A3 5
thyc hign ioing i ih ]
lai bai gidng vién,
thue hanh - Thye hanh
- Tuong cic bai tap.
tac trén hé
théng
LMS.
Chuwong 5. B-ciy CLO1 | {Xem bai Giang vién: Al.l [1]
oi0 |51 Téng quan vé CLO2 | gidng, diic . - Thuyét 5 Al2 [2]
B-cdy CLO3 ket cac giang A2 [3]
5.2 Céac thao tac CLO4 | kién thirc - Dit cau A3 [4]

fhorhgme
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Hoat dong day va hoc/Teaching and learning Tai liu
Tuén/ Truc tiép/FTF Truc tuyén /Online Bai danh Ch.l.n}.]_\’a
budi . CBR mén Tur hoc/Self-study = . - - 4 i ol tai liéu
; Noi dung y thuyét/Theory Thyc hanh/Practice Ly thuyét/Theory tham
hoc hoc Student ;
Week Conteat CLOs A g % £ 2 £ A Lnvss assessm shio
: Hoat dong | SO gi¢ | Hoatdong | So gio Hoat dong So giv | Hoat dong So gio Textbook
fcetion Activity | Periods Activity Periods Activity Periods Activity Periods o s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) 9)
trén B-cdy trong tam, hoi thao [5]
tim hiéu luan, bai
céc kién tap.
thirc - Nhan
lién quan. manh trong
- Xem néi tam.
dung va - Néu cic
thire hién yéu cdu cho
lai bai budi hoc
thyc hanh sau.
- Tuong Sinh vién:
tac trén hé - Hoc ¢
théng 16p:  nghe
LMS. giang, tra
161 cac céu
hoi, giai
cac bai tdp
dat ra, ghi
chi.
- Xem bai Giang vién:
cLOl | gidng, diic - Hudng dan 11 (1]
Thye hanh cac thao CLO2 kéf céc cac thao tac. Al.2 (2]
10/11 | tac véi cdy nhj phan, kién thirc 2 - Thye hanh 2.5 ' [3]
B-civ. CLO3 2 7 A2 4
y e trong tam, mau. A3 (4]
tim hicu Sinh vién: (5]
cac kién - Theo ddi va




26

Hoat dong day va hoc/Teaching and learning Tai liéu
A T X : e chinh va
beg:/ | CPRmsn | Twhoe/Selfstudy [— s - el : Dntae e | B gy TE
Noi dung y thuyet/Theory Thyc hanh/Practice Ly thuyét/Theory gra thorm
hoc hoc Student 3
Week i CLOs . i - Ao 5 T, 5 5 oi b A v
: Hoat dfng | SO gicv | Hoatdfng | SO gi¢ Hoat dgng SO giv | Hoatdong | SO gi¢ Textbook
Section Activity | Periods Activity Periods Activity Periods Activity Periods et s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) )
thirc ghi nhén cac
lién quan. huéng dén tir
- Xem ngi giang vién.
dung va - Thyre hanh
thyre hién cac bai tap.
lai bai
thure hanh
- Tuong
tac trén hé
théng
LMS.
Giang vién:
- Xem bai - Thuyét
giang, dic giang
Chuong 6. Gidi két cac - Pit cau
thidu vé thuat giai kién thirc héi thao
6.1 Thuat giai CLO1 trong t_ﬁm, luén, bai i [1]
6.1.1 Khai niém CLO2 tim hiéu tap. ! 2]
11/12 |6.1.2 Biéu dién thujt| CLO3 | ~céckién 7 | -Nhén 3 i 3]
giai CLO4 | thic manh trong i (4]
6.2 Phén tich thugt giai | CLO5 | lién quan. tam. s [5]
6.2.1 Khai niém - Tuong - Néu céc
6.2.2 Ky phap O tac trén hé yéu cau cho
thong budi hoc
LMS. sau.
Sinh vién:

g
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Hoat dong day va hoc/Teaching and learning Tai liéu
2 oL R : el chinh va
T;:a;:/ il Ty hoo/Self-study - : Truec tiep/FTF : i Tnirc tuyf:n /Online Ba1g (ij:nh i licu
h N6i dung y thuyét/Theory Thye hanh/Practice Ly thuyét/Theory them
oc hoc Student :
Week Ll CLOs 3 £ A i A TR A L s assessm fhio
3 Hoat dong | So gid | Hoatdfng | SO giv Hoat dong S6 gir | Hoat dong So gi¢ Textbook
Seonon Activity | Periods Activity Periods Activity Periods Activity Periods ont s and
materials
) (2) (3) 4) (5) (6) (7) (8) 9)
- Hoc o
16p:  nghe
giang, tra
loi cac cau
hoi, giai
cac bai tap
dit ra, ghi
chu.
- Xem bai
giang, dic
két cac
kién thirc Giang vién:
trong tim, - Hudng dan
tim hiéu cac thao tic.
CLO1 cé? kién L l;huc hanh "
crog. [ B i AL 2]
12/13 Thyre hanh thao tic véi CLO3 lién quan. 5 Sinh vién: 2 Al2 3]
giai thuat. - Xem ndi - Theo d&i va ! A2
CLO4 |4 == e o [4]
CLOS 2 - ghi nhén céc (5]
thyc hign huéng din tir
lai bai giang vién.
thure hanh - Thue hanh
- Tuong céc bai tap.
tac trén hé
théng
LMS.
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tuén/ Truc tiép/FTF Truc tuyén /Online | Bai danh c}ll‘n!_qhva
budi CBR mé Tu hoc/Self-study - B - - - - i tai licu
Noi dung Hn Ly thuyét/Theory Thyc hanh/Practice Ly thuyét/Theory gia i
hoc hoc Student Kh
Week Content CLOs - s e £ ; assessm “y
o Hoat dong | SO gid | Hoatdong | So gid Hoat dong SO gitr | Hoat déng So gio Textbook
seson Activity | Periods Activity Periods Activity Periods Activity Periods oot s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) 9)
Giang vién:
- Thuyét
giang
- Bt cau
hoi thao
Chuong 7. Cac thuit s .Xem b%“ ltlén’ bai
gidi sip xép nang cao glfmgj diic tp. .
7.1 Heapsort ll:ef caﬁ’ - Nhan
7.1.1 Gitsi thiéu AFEAHE manh trong
e CLO1 trong tam, tam. [1]
7.1.2 Cai dat o e
7.1.3 Panh eid d5 CLO2 tim hlt?u - Néu cée ALl 2]
1314 | 12 B CLO3 | céc kién 7 |yéuchucho | 3 Al2 [3]
g : Qu'izksm CLO4 | thic budi hoc A3 [4]
o { i CLOS | lién quan. sau. 5]
7.2.1 Gidi thiéu : o
Si da - Tuong Sinh vién:
7.2.2 CE?' E_lt. e tac trén hé - Hoc &
7i2'.3 tDamh gia do théng 16p: nghe
Pl LMS. giang,  tra
o1 cac cdu
hoi, giai
cac bai tip
dat ra, ghi
chu.
Chuong 7. Céc thuat | CLOI - Xem bai Giang vién: Al.l (1]
13/15 | giai sip xép ning cao | CLO2 | giang, diic 7 - Dua video 3 Al2 [2]
(tt) CLO3 | ketcac 1én LMS. A2 [3]

Moy
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Hoat dong day va hoc/Teaching and learning Tai ligu
A sk £ . <L B chinh va
’ll;l::.)r:/ i Ty hoo/Self-study : : Tryec tiep/FTF : - Triirc tuyfn /Online Bai (_i:nh {3 licu
Néi dung Ly thuyét/Theory Thye hanh/Practice Ly thuyét/Theory g theth
hoc hoc Student 2
Week Content CLOs Sig! Fil gl Ed assessm e
) Hoat dong | So gio | Hoatddng | So gid Hoat dong SO gi | Hoat dong So gio Textbook
Secion Activity | Periods Activity Periods Activity Periods Activity Periods o s and
materials
(1) (2) (3) 4) (5) (6) (7) (8) 9)
7.3 Sap xép thoi gian CLO4 | kién thirc - Giai vi dy A3 [4]
tuyén tinh CLOS5 trong tam, minh hoa; [5]
7.3.1 Thoi gian thye tim hiéu ; tra o cau
hién ctia cdc thudt giai céc kién hoi;
sap xép bang cach so thire Sinh vién:
sanh lién quan. - Xem video
7.3.2 Counting sort - Tuong bai hoc,
7.3.3 Bucket sort tac trén hé thdo ludn,
théng dat cau hoi
LMS.
- Xem bai
giang, dic
két cac Giang vién:
kién thirc - Huéng dan
trong tam, cac thao tac.
CLO1 tifn h?cz:u - 'l;hl,rc hanh s [1]
Thye hanh cai djt e | CLO2 fggck'e“ T s [2]
14/16 | thudt todn tim kiém, CLO3 | .. 2 S iEn: 2.5 ' [3]
sp xép. CLO4 1en qual:: - 'l'rheondﬁl ,vé A2 [4]
e Xem I"lol ghi nhan cac A3 [5]
dung va huéng dan tir
thyc hi¢n giang vién.
lai bai - Thue hanh
thyre hanh céc bai tép.
- Tuong
tac trén hé
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tudn/ Tryc tiép/FTF Tryc tuyén /Online | Bai danh | PN V4
budi CBR mén Ty hoc/Self-study : - : - - 2 y' Bl da i tai lidu
Noi dung Ly thuyét/Theory Thyc hanh/Practice Ly thuyét/Theory ga thafm
hoc Clttond hoc Student i
Week A ; o - A ) X s
Seci?on CLOs Hoat dong | S6 gid | Hoatdong | Sé giv Hoat dong S6 gid | Hoatdong | Sé gio o Textbook
Activity | Periods Activity Periods Activity Periods Activity Periods e s and
materials
) (2) (3) @ (5) (6) (7 (8) 9)
thong
LMS.
Giang vién:
- Thuyét
giang
- bit cau
Chwong 8. Cic o héithao
thuit tosn dd thj co - Xem bai lugn, bai
Yikih giang, dic tap.
A r A
8.2 Biéu dién @b thi iﬁ*} S - Nh;“
. " ién thirc manh trong
8.1.1 Dung ma trdn
LA g ' CLO1 trong t'ﬁm, tAm. [1]
& 2 Dieanh wih (|0 DA, SRR - Néu céc NS 2]
IS17 | 3 CLO3 | céckién 7 yéu cau cho 3 Al2 [3]
8.9 Tim kiém CLO4 ;ﬁuc budi hoc A3 [4]
5 ién quan.
theo chiéu rong L 1 e (3]
gy - Tuong Sinh vién:
8.2.1 Thuat giai BFS PN
téc trén h¢ - Hoc &
8.2.2 Phén tich BFS £ ;
: thong 16p:  nghe
8.2.3 Cay tim kiém 7 ;
2 LMS. giang, tra
theo chiéu réng AT S
161 céc cau
hoi, giai
cac bai tap
dat ra, ghi
chu.

forby
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Hoat dong day va hoc/Teaching and learning Té‘fi iiéL{
Tudn/ Trire tiép/FTF True tuyén /Online Bai danh ch‘l'n!?‘va
budi o CORmén | TV hoc/SelFstudy Ly thuyét/The Thyc hanh/Practice Ly thuyét/Theo gia i
e N¢i dung hoc y-tuye ory we ¥ thuy 24 S tha)m
Week Conz CLOs . oy, z G g 5 R b4 n £ ... | assessm ¥hio
) Hoat dong | SO gio | Hoatdong | SO giv Hoat dong So giv | Hoat dong So gio Textbook
e Activity | Periods Activity Periods Activity Periods Activity Periods o s and
materials
(1) (2) (3) 4) (5) (6) (7) (8) (9)
- Xem bai
giang, dic
két cac
kién thirc Giang vién:
trong tam, - Huéng din
tim hiéu cac thao tac.
CLOI ::};é;ckién - 'I=‘h1,rc hanh 1]
Thyc hanh thao tdc CLO2 liga Guan. I;lii ] ALl [2]
16/18 | cac thudt todn dd thi CLO3 | _ Xem noi 2 £ dfi‘i o 2.5 A3 (3]
¢o ban. CLO4 - e [4]
CLOS dung vaﬁ ghi nhan céac (5]
thue hign hudng dan tir
lai bai giang vién.
thure hanh - Thuc hanh
- Tuong cac bai tap.
tac trén hé
théng
LMS.
Chwong 8. Cic - Xem bai Giang vién:
thuat toin dd thi co’ cLol | gidng, dic - Pua video [1]
ban (tt) : cLO2 | Ketcdc 1én LMS. 2]
8.3 Tim kiém theo kién thirc - Giai vi du Al.l
16/19 i CLO3 = 7 ; _ 3 (3]
chiéu sau e trong tam, minh hoa; A3 [4]
8.3.1 Thuat giai DFS e tim hi{:u trd 101 cau (5]
8.3.2 Phan tich DFS cac kien hoi;
8.3.3 Céc tinh chit thire Sinh vién:




32

Hoat dong day va hoc/Teaching and learning Tai liéu
Tudn/ Truec tiép/FTF Truc tuyén /Online | Bai danh c'fl_ni}hVé
budi . CBR mén Ty hoc/Self-study e e T i tai liéu
fer N6i dung o y thuyét/Theory wc hanh/Practice y thuyét/Theory Lo thars
Week Eonpent CLOs ; Tl 5 T = &g « z .. | assessm B
: Hoat dong | SO gio | Hoatdong | So giv Hoat déng So giv | Hoatdong | So gio Textbook
Section Activity | Periods Activity Periods Activity Periods Activity Periods o s and
materials
(1) (2) 3) (4) (5) (6) (7) (8) 9)
cia tim kiém theo lién quan. - Xem video
chiéu séu - Tuong bai hoc,
tac trén hé thao  ludn,
thong dat cau hoi
LMS.
- Xem bai
giang, dic
két cac
kién thirc Giang vién:
trong tim, - Hudng dén
tim hiéu céc thao tac.
CLOI ;:;;cklen ;n'la:t:uc hanh [1]
Thuc hanh thao tic CLO2 o i, [2]
17120 | ohc thult todn @ thj | cpoz | mduan | Sinh vién: 25 i 3]
> - Xem ndi - Theo dbi va A3
co ban. CLO4 P B S (4]
CLOS g b ghi nhén cac (5]
thye hi¢n hudng dan tir
lai bai giang vién.
thyre hanh - Thye hanh
- Tuong céc bai tap.
tac trén hé
théng
LMS.
18/21 Chuong 9. Tim y CLOl | - Xem bai 7 Giang 'vién: 3 Al.l [1]
dwong di ngin nhat CLO2 | giang, duic - Thuyet A3 [2]

flopre

i




33

Hoat dong day va hoc/Teaching and learning Tai liéu
Tudn/ ' Tryc tiép/FTF Tryc tuyén /Online | Bai ddnh | CPonP V8
budi ‘ CPR mén T hoc/Self-study T - - _ - - 4 tai liéu
Noi dung y thuyét/Theory Thuyc hanh/Practice Ly thuyét/Theory g harir
hoc hoc Student :
Week Content CLOs ; fians i s A £l . s assessm Kiap
; Hoat dong | SO gid | Hoatdéng | SO gio Hoat dfng So giov | Hoatdong | SO gio Textbook
Bestion Activity | Periods Activity Periods Activity Periods Activity Periods L s and
materials
(1) (2) (3) 4) (5) (6) (7) (8) 9)
9.1 Tim dudng di CLO3 | két cac giang [3]
ngén nhat CLO4 | kién thirc - it cau [4]
9.1.1 Khdi ni¢m CLOS5 | trong tam, hoéi thao [5]
9.1.2 Tim dudng di tim hiéu luan, bai
ngén nhit céc kién tap.
9.2 Thut giai thire - Nhién
Dijkstra lién quan. manh trong
9.2.1 M6 ta thudt giai - Tuong tam.
9.2.2 Phan tich tac trén h¢ - Néu céc
théng yéu ciu cho
LMS. budi hoe
sau.
Sinh vién:
- Hoc ¢
l6p:  nghe
giang, tra
161 cac cau
hoi, giai
cac bai tdp
dat ra, ghi
chu.
CLOl - Xem bai Giang vién: [1]
Thyc hanh thao téc CLO2 | giang, dic - Hudéng dan Al.l 2]
19/22 | tim dudng di ngin CLO3 | két cac 1 céc thao tac. 25 " 3 [3]
nhit. CLO4 | kién thirc - Thyc hanh [4]
CLO5 | trong tam, mau. [5]
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tudn/ Truc tiép/FTF Tryc tuyén /Online | Bai danh | im0 VA
budi CBR mb Tu hoc/Self-study : - - - - - i tai liéu
e Néi dung mon Ly thuyét/Theory Thyc hanh/Practice Ly thuyét/Theory Bl than
hoc hoc Student Kh
Week Contey CLOs iy U it g assessm e
. Hoat dong | So giv | Hoatdong | So gio Hoat dong So gio | Hoat dong SO gio Textbook
Beclian Activity | Periods Activity Periods Activity Periods Activity Periods et s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) 9)
tim hiéu Sinh vién:
cac kién - Theo dbi va
thire ghi nhén céc
lién quan. huéng din tir
- Xem ndi giang vién.
dung va - Thye hanh
thure hién cac bai tap.
lai bai
thuc hanh
- Tuong
tac trén hé
théng
LMS.
- Xem bai o S
iihg die Giang vién:
lg(é : cé,c - Pua video
ok ’ lén LMS.
Ch 9. T kién thirc R
. }“’“g, Sul. Wi | CLOL | trong tam, ; ‘_3‘15"]‘" . [1]
o3Thgcgai | CLO? |dmbidy i 01 chu g | B
: iai SR -
19/23 g CLO3 | céc kién 7 AR 3 3]
Bellman-Ford z héi; A3
e e CLO4 | thuc ER [4]
9.3.1 M6 ta thuat giai K Sinh vién:
9.3.2 Phén tich CEO5. |00 duan Xem vid (5]
.3.2 Phén tic : - Tieomg -2 (em video
tic trén hé b h;?";
b o o,
LMS. At cAu hoi

g
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Hoat dong day va hoc/Teaching and learning Tai ligu
2 B, R 3 s chinh va
s | e AR T TR T L e
- Noi dung Ly thuyet/Theory Thyc hanh/Practice Ly thuyét/Theory g s
7 Content hoe Student khio
S‘Z‘;‘fi‘n CLOs | Hogtdong | Ségiv | Hoatdéng | Ségiv | Hoatdéng | Sbgic | Hoatdong | S6 giv o
Activity | Periods Activity Periods Activity Periods Activity Periods s and
materials
(1) (2) 3) (4) (5) (6) (7) (8) )
- Xem bai
giang, dic
két cdc
kién thirc Giang vién:
trong tam, - Huéng dan
tim hi{%u cac thao tac.
CLOI ;z:;ckjen - ”l;hl,rc hanh [1]
Thyc hanh thao tic CLO2 | .. i ‘;‘atl: i a7 [2]
20/24 | tim duong di ngén CL0s" I e 1 R 2.5 i 3]
nhét (tt) CEO4 | g - Theo dbi va A3 4]
CLOS dung va: ghi nhén cac 5]
thyc hién hudng dan tir
lai bai giang vién.
thuc hanh - Thyc hanh
- Tuong cac bai tap.
tac trén hé
théng
LMS.
Chuong 10. Cay - Xem bai Giang vién:
bao trim nhé nhét cLOl | gidng, dic - Thuyét (]
10.1 C%y bao triim CLO2 kéf cac giang [2]
21/25 nho nhat CLO3 kién thirc 7 - Dit cau 3 Al.l 3]
10.1.1 Khai niém CLO4 trong 'Eﬁm, hoi thao A3 [4]
10.1.2 Tim c?y bao CLOS tim hiéu Iuén, bai
trim nho nhat cdc kién tap. (5]
10.2 Thuit giai thire - Nhin
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Hoat dong day va hoc/Teaching and learning Tai liéu
Tuin/ Tryc tiép/FTF Truc tuyén /Online Bai danh chl-nl'.lﬁva
budi CBR mbn Tu hoc/Self-study i R - - : - o tai liéu
N¢i dung y thuyét/Theory Thyc hanh/Practice Ly thuyét/Theory s thaza
hoc hoc Student ;
Week e CLOs A o 5 Gl a T £ assessm 0o
: Hoat dong | So gid | Hoatddéng | So giv Hoat dong S0 gio | Hoat dong SO gio Textbook
Section Activity | Periods Activity Periods Activity Periods Activity Periods A s and
materials
(1 (2) (3) (4) (5) (6) (7) (8) 9)
Kruskal lién quan. manh trong
10.2.1 M6ta  thuét - Tuong tAm.
giai tac trén hé - Néu cac
10.2.2 Phén tich théng yéu ciu cho
LMS. budi hoc
sau.
Sinh vién:
-Hoc o
16p: nghe
giang, tra
10 cac céu
hoi, giai
cac bai tip
dat ra, ghi
chu.
- Xem bai Giang vién:
giang, dic - Dua video
Chuong 10. Cay két cac 1én LMS.
bao triim nhé nhat CLO1 | kién thirc - Giai vi du [1]
(tt) CLO2 trong tﬁm, minh hoa; ALl [2]
21/26 | 10.3 Thuat giai Prim CLO3 tim hiéu T tra 101 clu 3 . [3]
10.3.1 Mé ta thuat CLO4 | cickién héi; A3 ]
giai CLO5 | thic Sinh vién: [5]
10.3.2 Phan tich lién quan. - Xem video
- Tuong bai hoc,
tac trén hé thao  luén,

ety
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Hoat déng day va hoc/Teaching and learning Tai liéu
A S X : e chinh va
i Noi dung y thuyét/Theory Thuc hanh/Practice Ly thuyét/Theory tham
oc hoc Student i
Week Coofent CLOs 5 iy 9 Vo " L5l x £ .. | assessm KD
: Hoat dong | SO gi¢ | Hoatdong | So gio Hoat dfng SO giv | Hoatdong | So gio Textbook
Section Activity | Periods Activity Periods Activity Periods Activity Periods e s and
materials
(1) (2) (3) (4) (5) (6) (7) (8) 9)
thong dat cau hoi
LMS.
- Xem bai
giang, duc
két cac
kién thirc Giang vién:
trong tam, - Hudng dan
tim hiéu céc thao tac.
e ;e]igckién - 'l;huc hanh [1]
Thye hanh thao tic CLO2 | oo van. ‘S“li‘; % Sy 2]
22/27 | cdy bao trim nho CLO3 =) 1 % 2.5 " [3]
nhit cLos |- Xem nfi - Theo ddi va A3 (4]
dung va hi nhén cac
CLOS e L (5]
thyre hién huéng dan tir
lai bai giang vién.
thyc hanh - Thyc hanh
- Tuong cac bai tap.
tac trén hé
théng
LMS.
Téng cong/Total X 125 X 30 X 30 X 15

8. Ma tran tich hop giita chuin déu ra cia mén hoc va phuong phép giang day — phuong phap danh gia

Lép ngay: 5 gid/budi
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Tuan/budi
hoc Noi dung CDBR mon hoc Hinh thirc day hoc Hinh thirc déanh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
(1) (2) (3) “ (5)
1/1 Gio6i thi¢u moén hoc CLOI: Hiéu dugc cdu tric dit ligu co |Giang vién: Al.1: Diém danh céc bubi
Chuong 1. Danh sach ban nhu danh sich, cdy nhi phin tim |+ Gidi thidu dé cuong chi tiét. hoc, ghi nhan phét biéu va
1.1 Danhsach dic. kiém, bang bam, B-cdy va céac thao tic +Thuyét giang lam bai tdp trén lop cua
12 Danhséach lién két don. trén méi cdu tric dit ligu + Cho vi du minh hoa sinh vién.
1.3 Danh sach lién két vong. CLO?2: Phan biét dugc sy khac nhau gita | + Pt cau hoi thao lugn, bai tip. | A1.2: Sinh vién 1am bai tip
14 Danh sach lién két kép. céac thuat toan tim kiem \fé se“tp X€p. + Nhén manh trong tim. két thiuc chuong. Cac bai
1.5 Danh sach han ché. CLO3: Van dung mét s6 kién thire danh |} Nay c4c yéu cau cho budi hoc tap 16n ngp trén LMS.
sach, cay nhi phan tim kiém, béqg bz'np, sau.
B: cdy va cac thu\eftt toéq tim kién?, Sdp | b vien:
xc;ep nang cao va do thi dé giai quyét van +Hoc & 16p: Nghe gidng, tra 104
de. céc cau hoi, giai cdc bai tap dat
CLO4: L‘ﬁp trinh r’lgén ngit lap trinh ra, ghi chi
Python d¢ cai dat cau truc dir liéu danh
sach, cdy nhi phan tim kiém, bang bam,
B-cdy, d6 thi va céc thao tac véi mdi cdu
triic dit liéu, thuat giai giai quyét cic vén
dé sip xép va tim kiém thanh thao.
2/2 Thuc hanh thao tic co ban trén| CLOI: Hiéu dugc cdu tric dit liéu co | Giang vién: Al.l: diém danh cic budi

danh sach lién két.

ban nhu danh sach, cdy nhi phan tim
kiém, bang bam, B-cdy va cic thao tic
trén mdi cdu tric dit lidu

CLO2: Phan biét dugc su khac nhau gitra
cdc thuat toan tim kiém va sap xép.
CLO3: Van dung mét s6 kién thirc danh
sach, cdy nhi phéan tim kiém, bang bam,
B- cdy va céc thuat toan tim kiém, sip
xép nang cao va db thi dé giai quyét van

+ Hudéng dan céc thao tac.

+ Thye hanh méu.

Sinh vién:

+ Theo doi va ghi nhan cic huéng
dan tir giang vién.

+ Thyc hanh céc bai tép.

hoc, ghi nhan phat biéu va
lam bai tdp trén 16p cua
sinh vién.

Al.2: Sinh vién lam bai
tap két thic chuong. Cac
bai tap 1on ndp trén LMS.
A2: Mbi sinh vién s& thi
tryc tiép trén may.

A3: sinh vién lam bai thi
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Tuan/budi
hoc Noi dung CBR mén hoc Hinh thirc day hoc Hinh thirc danh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
6y e)) 3) C)) (%)
de. trén gidy.
CLO4: Lap trinh ngén ngir lap trinh
Python dé cai dat cdu tric dit liéu danh
sach, cdy nhi phan tim kiém, bang bam,
B-céy, db thi va céc thao tic v6i mdi cdu
triic dit liéu, thuat giai giai quyét cic van
dé sép xép va tim kiém thanh thao.
3/3 Chwong 2. Xép thit tr - Tim kiém | CLO1: Hiéu dugc céu tric dir liéu co |Giang vién: Al.1: Diém danh céc budi
2.1 Xép thir tyr. ban nhu danh sich, cdy nhi phan tim |+ Pua video 1én LMS. hoc, ghi nhan phat biéu va

2.1.1 BubbleSort.

2.1.2 SelectionSort.
2.1.3 InsertionSort.
2.1.4 Interchange Sort.
2.1.5MergeSort

2.2 Tim kiém
22.1 Tim kiém tuan tuén ty.
2.2.2 Tim kiém nhj phén.

kiém, bang bim, B-cdy va cdc thao tic
trén mdi cdu tric dit liéu

CLO2: Phan biét dugc sy khac nhau gitra
cac thuat toan tim kiém va sép xép.
CLO3: Van dung mét s6 kién thirc danh
sach, cay nhi phan tim kiém, bang bam,
B- cdy va cdc thuat toan tim kiém, sip
xép nang cao va dd thi dé giai quyét van
dé.

CLO4: Lap trinh ngdén ngir 1dp trinh
Python dé cai dat cu tric dit liéu danh
sach, cdy nhi phan tim kiém, bang bam,
B-ciy, d6 thi va céc thao tac véi mdi cau
tric dir liéu, thuat giai giai quyét cac véan
dé sép xép va tim kiém thanh thao.

+ Giai vi du minh hea; tra 101 cau
hoi;

Sinh vién:

+ Xem video bai hoc, thao luan,
dit cau hoi.

lam bai tap trén lop cta
sinh vién.

Al1.2: Sinh vién lam bai
tap két thic chuong. Cic
bai tap 1on ndp trén LMS.
A2: Méi sinh vién sé& thi
truc tiép trén may.

A3: Sinh vién lam bai thi
trén gidy.
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Tuén/budi
hoc N¢i dung CDR mo6n hgc Hinh thirc day hoc Hinh thirc danh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
(D 2 (3) (4) (5)
3/4 Chuong 3. Cay CLOI: Hiéu dugc cdu tric dit lidu co |Giang vién: Al.1: Piém danh céc budi
3.1 Khéi niém co ban. ban nhu danh sich, cdy nhj phdn tim |+ Thuyét giang hoc, ghi nhan phét biéu va
3.1.1 Mot s6 khéi niém: Dinh | kiém, bang bim, B-cdy va céc thao tdc |+ Djt cau hoi thao luan, bai tap. | 1am bai tap trén I6p cia
nghia ciy, bic cia nut, bic cua | trén moi cau tric di ligu + Nhén manh trong tam. sinh vién.
cdy, nit cha, nut con, chiéu dai | CLO2: Phan biét duqc su kh’éc n}lau gilta | + Néu cac yéu ciu cho budi hoc Al.2:’ Sinh vién lam bai
dudng di. cac thudt toan tim kiém va sap xép. Sau. tap két thic chuwong. Cac
3.1.2 Dinh nghia cdy nhi phan. CLO3: Van dung mét s6 kién thire danh | §inh vién: bai tip 16n ndp trén LMS.
3.2 Cay nhj phan tim kiém. sach, cdy nhi phan tim kiém, béqg bz“trp, + Hoc & 16p: nghe giang, tra 161 | AZ: Méi sinh vién s¢ thi
3.2.1 Dinh nghia. B- cdy va cic thuat toan tim kiem, sap | c4c cau hoi, giai céc bai tap dit ra, | trWe tiEp trén méy.
3.2.2 Khai béo cdu triic; Khoi tao | Xép nang cao va do thi dé giai quyet van | opj chy, A3: Sinh vién lam bai thi
ciy rong. dé. trén gidy.
393 Cécthao CLO4: va}p trinh l}gén ngit lap trinh
tic co ban: thém, tim, xda, duyét Python dé cai dit cau trﬁ(f dit liéu danh
(NLR, LNR, LRN). sach, cé)f nhi phén tim kiém, béng~bﬁrf1,
B-cay, do thi va cac thao tac véi moi ciu
triic dit ligu, thuat giai giai quyét cdc vn
dé sp xép va tim kiém thanh thao.
CLOI: Hiéu dugc cdu tric dir liéu co |Giang vién: Al.1: Diém danh cdc budi
Chuwong 4. Bang bim ban nhu danh sich, cdy nhi phin tim |+ Dua video 1én LMS. hoc, ghi nhén phat biéu va
4.1 Céc khai ni¢m. kiém, bang bim, B-cdy va cdc thao tic |+ Giai vi du minh hoa; tra Ioi cau | 1am bai tap trén 16p cia
4.1.1Khai niém trén mdi cdu tric dit lidu hoi; sinh vién.
4/5 4.1.2 Ham bam CLO2: Phan biét dugc sw khac nhau giita | Sinh vién: Al.2: Sinh vién lam bai

4.1.3 Su dung do

4.2 Giai quyét dung do.

4.2.1 Phuong phap néi két trrc
tiép

4.2.2 Phuong phép néi két hop

céc thudt toan tim kiém va sip xép.

CLO3: Van dung mét s6 kién thirc danh
sach, ciy nhi phan tim kiém, bang bam,
B- cdy va cdc thuat toan tim kiém, sip
xép ning cao va db thj dé giai quyét vén

+ Xem video bai hoc, thao luin,
dit cdu hoi.

tap két thuc chuong. Cac
bai tap 16n ndp trén LMS.
A2: Mbi sinh vién s& thi
tryc tiép trén mdy.

A3: Sinh vién lam bai thi

renhgme




41

Tuén/bubi
hoc Noi dung CBR mon hoc Hinh thirc day hoc Hinh thirc danh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
(1) (2) 3 (4) (5)
nhit de. trén gidy.
CLO4: Lap trinh ngén ngir ldp trinh
Python dé cai dat cdu tric dir liéu danh
sach, cdy nhj phan tim kiém, bang bam,
B-cdy, do thi va céc thao tic véi mdi cau
triic dit liéu, thuat giai giai quyét cac van
dé sfp xép va tim kiém thanh thao.
Chuong 5. B-ciy CLOI: Hiéu dugc cau tric dir liéu co | Giang vién: Al.1: Diém danh cdc budi
5.1 Tong quan vé B-cdy ban nhu danh sich, cdy nhi phén tim |+ Hudng din céc thao tac. hoc, ghi nhan phat biéu va
5.2 Céac thao tac trén B-cay kiém, bang bam, B-cdy va cdc thao tic |+ Thyc hanh mau. lam bai tip trén lép cua
trén mdi cu tric dit lidu Sinh vién: sinh vién.
Thye hanh céc thao tic véi cly CLO2: Phan bi¢t dugc sy kl{éc n}lau gilta | + Theo déi va ghi nhan cac hudng | Al.2: Sinh vién lam bai
nhj phén, B-cdy. céc thudt toan tim kiém va sap xép. din tir giang vién. tap ket thuc chuwong. Cic
4/6 CLO3: Van dung mét s6 kién thirc danh |+ Thyc hanh céc bai tap. bai tap 16n ndp trén LMS.

sach, cdy nhi phan tim kiém, bang bam,
B- cdy va céc thuat toan tim kiém, sip
xép ning cao va d6 thi dé giai quyét van
dé.

CLO4: Lap trinh ngbén ngit 1ap trinh
Python dé cai dit cdu tric dit liéu danh
sach, cdy nhi phan tim kiém, bang bam,
B-cdy, dd thi va cac thao tac véi moi ciu
triic dit liéu, thudt giai giai quyét céc van
dé sip xép va tim kiém thanh thao.

A2: MGi sinh vién s& thi
truc tiép trén may.

A3: Sinh vién lam bai thi
trén gidy.

Chuong 6. Gioi
thiéu vé thuit giai
6.1 Thuat giai

CLOI: Hiéu dugc cau trac dit liéu co
ban nhu danh sach, cdy nhi phan tim
kiém, bang bam, B-cdy va cac thao tic

Giang vién:
+ Thuyét giang
+ Dit cau hoi, bai tap.

Al.1: Piém danh cac budi
hoc, ghi nhan phat biéu va
lam bai tdp trén lép cua
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Tuén/budi
hoc Noi dung CBR mon hoc Hinh thic day hoc Hinh thirc danh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
(1 2) 3) 4) (&)
6.1.1 Khai niém trén mdi ciu tric dir liéu + Nhén manh nhimg diém chinh. | sinh vién.
6.1.2 Biéu dién thuat giai CLO2: Phan biét duoc sy khac nhau giita | + Néu céc yéu cdu cho budi hoc| A1.2: Sinh vién lam bai
5/7 6.2  Phan tich thuat giai céc thuat toan tim kiém va sap xép. sau. tap két thic chuong. Cac

6.2.1 Khai niém
6.2.2 Ky phap O

CLO3: Vin dung mét sb kién thirc danh
sach, cdy nhj phan tim kiém, bang bam,
B- cdy va cac thudt toan tim kiém, sép
xép nang cao va db thi dé giai quyét vin
dé.

CLO4: Lap trinh ngdén ngir lap trinh
Python dé cai dit cAu tric dit liéu danh
sach, cay nhi phén tim kiém, bang bam,
B-cy, d6 thi va cic thao tac véi mbi cdu
tric dit lidu, thuat giai giai quyét cac véan
d& sip xép va tim kiém thanh thao.
CLOS: Phan tich, chon cau tric dir liéu,
xfy dung gidi thudt thich hop dé giai
quyét van dé; danh gia do thoi gian thuc
hi¢n thudt giai dung ky phap O.

Sinh vién:

+ Hoc & 16p: nghe gidng,

tra 10 cdc cdu hoi, giai cdc bai
tap dit ra, ghi cha

bai tdp 16n ndp trén LMS.
A2: Méi sinh vién s& thi
truc tiép trén may.

A3: Sinh vién lam bai thi
trén gidy.

Chuong 7. Cac thuit giai sip xép
niang cao

7.1 Heapsort

7.1.1 Giéi thigu

7.1.2 Cai dat

7.1.3 Danh gia d¢ phic tap

7.2 Quicksort

7.2.1 Gidi thiéu

7.2.2 Cai dat

CLO1: Hiéu duoc cdu tric dit lidu co
ban nhu danh sach, cdy nhi phan tim
kiém, bang bam, B-ciy va cic thao tic
trén mdi cdu tric dit liéu

CLO2: Phan biét dugc sy khac nhau giita
cac thuat toan tim kiém va sip xép.
CLO3: Van dung mét s6 kién thirc danh
sach, cay nhi phan tim kiém, bang bam,
B- cdly va cac thuat todn tim kiém, sip

Giang vién:

+ Thuyét giang

+ Dat cau hoi, bai tap.

+ Nhén manh nhing diém chinh.
+ Néu cac yéu cau cho budi hoc
sau.

Sinh vién:
+ Hoc ¢ 16p: nghe giang,

Al.1: Piém danh céc bubi
hoc, ghi nhédn phat biéu va
lam bai tap trén 16p cua
sinh vién.

Al.2: Sinh vién lam bai
tap két thic chwong. Cac
bai tap 16n nop trén LMS.
A2: Mbi sinh vién sé& thi
tryc tiép trén mdy.
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Tudn/budi
hoc Noi dung CBR moén hoc Hinh thirc day hoc Hinh thirc danh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
(1) 2) (3) 4) (%)
7.2.3 Panh gid d6 phirc tap xép néng cao va do thi dé giai quyét van | tra 1oi céc cau hoi, giai cac bai tip | A3: Sinh vién lam bai thi
7.3 Sép xép thoi gian tuyén tinh | dé. dat ra, ghi chu trén gidy.
7.3.1 Thoi gian thyc hién cta céc] CLO4: Lép trinh ngdén ngit 1ap trinh
thudt giai sip xép bang cach so sanh| Python dé cai dit cdu tric dit liéu danh
7.3.2 Counting sort sach, céy\r nhi phén tim kiém, béng~bﬁl‘fl,
6/8 7.3.3 Bucket sort B-cay, do thi va cac thao tac vc’a:i moi Ci':ll.l
trac dir liéu, thuat giai giai quyet cac van
dé sép xép va tim kiém thanh thao.
CLOS5: Phan tich, chon ciu tric dir liéu,
xdy dyng giai thuat thich hop dé giai
quyét van dé; danh gia d6 thoi gian thyc
hién thuat giai dung ky phap O.
Thue hanh cai dit cac thudt toan tim| CLO1: Hiéu dwoc cdu tric dit liéu co Giang vién: Al.l: Piém danh céc budi
kiém, sap xép. ban nhu danh sach, cdy nhi phan tim |+ Huéng din cac thao téc. hoc, ghi nhan phaét biéu va
kiém, bang bim, B-cdy va cac thao téc + Thyuc hanh mau. lam bai tap trén 1op cua
trén mdi cdu tric dir liéu Sinh vidn: sinh vién.
CLO2: Phan bi¢t dugc sw khdc nhau gitta | + Theo dai va ghi nhan céc huéng | Al.2: Sinh vién lam bai
7/9 céc thudt todn tim kiém va sap xé&p. din tir giang vién. tap két thuc chuong. Cac

CLO3: Van dung mét sé kién thirc danh
sach, cdy nhi phan tim kiém, bang bam,
B- cdy va cac thuft toan tim kiém, sép
xép néang cao va d6 thi dé giai quyét van
dé.

CLO4: Lap trinh ngoén ngit lap trinh
Python dé cai dat cu tric dir liéu danh
sach, cdy nhi phan tim kiém, bang bam,
B-cdy, db thj va céc thao tic v&i mbi cdu

+ Thyc hanh cac bai tép.

bai tdp 16n ndp trén LMS.
A3: Sinh vién lam bai thi
trén gidy.
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theo chiéu rong
8.2.1 Thuat giai BFS

8.2.2 Phan tich BFS
8.2.3 Cay tim kiém theo chiéu
rong

8.3 Tim kiém theo chiéu sau

8.3.1 Thuat giai DFS

8.3.2 Phén tich DFS

8.3.3 Céc tinh chét cna tim kiém
theo chiéu sau

CLO3: Van dung mot s6 kién thitc danh
sach, cdy nhi phén tim kiém, bang bam,
B- cdy va cic thuat toan tim kiém, sép
xép nang cao va db thi dé giai quyét van
dé.

CLO4: Lap trinh ngbén ngit l4p trinh
Python dé cai dat céu tric dit liéu danh
sach, cdy nhi phan tim kiém, bang bam,
B-cdy, do thj va cac thao tic véi mdi cdu
trac dir ligu, thuat giai giai quyét cic van
dé sip xép va tim kiém thanh thao.
CLOS: Phén tich, chon ciu tric dit liéu,
xdy dung giai thuat thich hop dé giai
quyét van dé; danh gia d6 thoi gian thuc
hién thuat giai dung ky phép O.

dat cau hai.

Tuan/budi
hoc Noi dung CBR moén hoc Hinh thirc day hoc Hinh thire danh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
(1) (2) 3) 4) (5)
tric dir liéu, thuat giai giai quyét céc van
d& sép xép va tim kiém thanh thao.
CLOS: Phén tich, chon cdu tric dit liéu,
xdy dung giai thuat thich hop dé giai
quyét van dé; danh gid do thoi gian thuc
hi¢n thudt giai dung ky phap O.
Chwong 8. Cic thuit toan dd thi | CLO1: Hiéu dwoc céu truc dit lidu co Giang vién: Al.1: Piém danh cac budi
co’ bian ban nhu danh sich, cdy nhi phan tim |+ Pua video 1én LMS. hoc, ghi nhdn phét biéu va
8.1 Biéudiéndd thi kiem, bang bam, B-cdy va cdc thao téc | + Gidi vi du minh hoa; tra 1oi cau| 1am bai tap trén 16p cia
8.1.1 Ding ma tran ké trén mdi céu tric dit liéu hoi; sinh vién.
8.1.2 Diing danh sach ké CLO2: Phan biét duoc su khac nhau gilta | Sinh vién: Al1.2: Sinh vién lam bai
8/10 8.2 Tim kiém cc thuat todn tim kiém va sép xép. + Xem video bai hoc, thao lun, | tp két thic chuong. Céc

bai tdp 16n ndp trén LMS.
A3: Sinh vién lam bai thi
trén giay.

ah i
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Tuan/budi
hoc Noi dung CBR mon hoc Hinh thirc day hoc Hinh thirc danh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
(1 ) 3) (4) (5)
Thyc hanh thao tic cac thudt toan | CLO1: Hiéu dugc céu tric dit liéu co |Giang vién: A1.1: Piém danh cdc budi
dd thi co ban. ban nhu danh sich, cdy nhi phan tim |+ Hudng dan cac thao tac. hoc, ghi nhdn phat biéu va
kiém, bang bam, B-cdy va céac thao tic |+ Thyc hanh mau. lam bai tap trén 16p cua
trén mdi cdu tric di liéu Sith vicn: sinh vién.
CLO2: Phan biét dugc sw khac nhau gitra | + Theo di va ghi nhan cic hudng Al.2: Sinh vién lam bai
cac thuat todn tim kiém va sap xep. din tir giang vién. tap két thic chuong. Cac
8/11 CLO3: Vén dung mét s6 kién thirc danh | 4+ Thye hanh cac bai tap. bai tép 16n ngp trén LMS.

sach, cay nhi phéan tim kiém, bang bam,
B- cdy va céc thuat toan tim kiém, sip
xép nang cao va dd thi dé giai quyét vin
dé.

CLO4: Lap trinh ngdén ngir ldp trinh
Python dé cai dat chu tric dir liéu danh
sach, cdy nhi phan tim kiém, bang bam,
B-cdy, dd thi va céc thao tic véi mdi ciu
triic dir liéu, thuat giai giai quyét cac vin
dé sép xép va tim kiém thanh thao.
CLOS: Phén tich, chon céu tric dir liéu,
xdy dyng giai thuat thich hop dé giai
quyét van dé; danh gid do thoi gian thuc
hi¢n thuat giai dung ky phap O.

A3: Sinh vién lam bai thi
trén giay.

Chwong 9. Tim dwdng di ngin
nhat

9.1 Tim dudng di ngin nhat

9.1.1 Khai niém

9.1.2 Tim dudng di ngan nhit

9.2 Thuat giai Dijkstra

CLOI: Hiéu duge céu truc dit liéu co
ban nhu danh sich, cdy nhi phén tim
kiém, bang bam, B-ciy va céc thao tic
trén mdi céu tric dit liéu

CLO2: Phan biét dugc sy khac nhau giira
céc thudt toan tim kiém va sip xép.

Giang vién:

+ Thuyét giang

+ Dat cdu hoi thao luan, bai tap.
+ Nhén manh

trong tam.

+ Néu céc yéu cau cho

Al.1: Piém danh cac budi
hoc, ghi nhan phat biéu va
lam bai tdp trén 1op cua
sinh vién.
A3: Sinh vién lam bai thi
trén gidy.
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Tudn/budi
hoc
Week
Section

Noi dung
Content

CDR moén hoe
CLOs

Hinh thirc day hoc
Teaching and learning methods

Hinh thirc dénh gia
Student assessment

(1)

2)

)

(4)

©)

9/12

2.2.1 M0 ta thuat giai

2.2.2 Phén tich

9.3 Thuat giai Bellman-Ford
9..3.1 M6 ta thudt giai

9.3.2 Phan tich

CLO3: Vian dung mét s6 kién thirc danh
sach, cdy nhj phan tim kiém, bang bam,
B- cdy va cdc thudt toan tim kiém, sép
xép nang cao va dd thi dé giai quyét van
dé.

CLO4: Lap trinh ngdén ngit lap trinh
Python dé cai dat cdu tric dir liéu danh
sach, cdy nhi phan tim kiém, bang bam,
B-cay, dd thi va céc thao tic véi mdi cdu
triic dir ligu, thuat giai giai quyét cac van
dé sap x¢ép va tim kiém thanh thao.
CLOS5: Phan tich, chon cau tric dit liéu,
xdy dyng giai thut thich hop dé giai
quyét vin d&; danh gia do thoi gian thuc
hién thuat giai dung ky phap O.

budi hoc sau.

Sinh vién:

+ Hoc & 16p: nghe giang, tra 1¢i
cac cdu hoi, giai cac bai tap dat
ra, ghi chu.

10/13

Thyuc hanh thao tac tim dudng di
ngén nhit.

CLOI: Hiéu dugc céu tric dit ligu co
ban nhu danh sich, cidy nhi phin tim
kiém, bang bidm, B-ciy va céc thao tac
trén mdi céu tric dit liéu

CLO2: Phan bi¢t dugc sy khac nhau gitra
cac thudt toan tim kiém va sép xép.
CLO3: Van dung mét sé kién thirc danh
sach, ciy nhi phan tim kiém, bang bam,
B- ciy va cac thuét toan tim kiém, sip
xép nang cao va do thi dé giai quyét van
dé.

CLO4: Lap trinh ngén ngir lap trinh

Giang vién:

+ Hudng dan céc thao tac.

+ Thyc hanh mau.

Sinh vién:

+ Theo doi va ghi nhan cac hudng
dan tir giang vién.

+ Thyc hanh céc bai tap.

Al.1: Diém danh cdc budi
hoc, ghi nhan phat bidu va
lam bai tdp trén 16p cua
sinh vién.
A3: Sinh vién lam bai thi
trén giy.
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Tudn/budi
hoc Noi dung CBR mon hoc Hinh thirc day hoc Hinh thirc danh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
(D (2) 3 4 &)
Python dé cai dat cau tric dit liéu danh
sach, cay nhi phén tim kiém, bang bam,
B-céy, db thi va céc thao tic véi mdi clu
triic dir lidu, thuat giai giai quyét cic van
& sép xép va tim kiém thanh thao.
CLO5: Phan tich, chon ciu truc dir lidu,
xdy dung giai thut thich hop dé giai
quyét vén d&; danh gia do thoi gian thuc
hién thuat giai dung ky phap O.
Chuwong 10. Cdy bao trim nhé | CLO1: Hiéu dugc cdu tric dit liéu co |Giang vién: Al.1: Piém danh céc budi
nhit bin nhu danh sich, cdy nhi phén tim |+ Thuyét giang hoc, ghi nhan phat biéu va
10.1 Céy bao trim nho nhat kiém, bang bam, B-cdy va cac thao téc |+ Djt cau hoi thao lun, bai tap. | 1am bai tdp trén 16p chia
10.1.1 Khai niém trén mdi cu tric dit ligu +Nhén manh trong tam. sinh vién.
10.1.2 Tim céy bao triim nhé nhit | CLO2: Phan biét duqc sur kh'é.c nglau gilta |+ Néu céc yéu ciu cho budi hoc A3: Siph vién lam bai thi
10.2 Thuét giai Kruskal cac thudt toan tim kiém va sap xép. salL trén giay.
10.2.1 Mota thuitgiai | CLO3: Van dung mét s6 kién thicc danh | Sinh vien:
10.2.2 Phan tich sich, cay nhi phan tim kiém, bing bam, |4 Hoc ¢ 16p: Nghe giang, tra 10i
10.3 Thudt gii Prim B- cdy va cdc thujt todn im kiem, s3p | 40 cay hoi, gidi cdo bai tp dit
2.2.3 Mo ta thudt giai xi:p nang cao va d6 thi dé giai quyet van | ., ghi ch.
10.3.2 Phan tich 9
CLO4: Lap trinh ngbén ngir 1ap trinh
Bl Python dé cai dat céu trac dit liéu danh

sach, cdy nhi phan tim kiém, bang bam,
B-cdy, do thi va céc thao tac véi mdi cdu
triic dit liéu, thuat giai giai quyét cic van
dé sép xép va tim kiém thanh thao.

CLOS: Phén tich, chon céu tric dit liéu,
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Tuan/budi
hoc Noi dung CPR mon hoc Hinh thirc day hoc Hinh thirc danh gia
Week Content CLOs Teaching and learning methods Student assessment
Section
(1) ) 3) 4 (5)

xdy dung gidi thuat thich hop dé giai
quyét vén dé; danh gia do thoi gian thuc
hién thudt giai dung ky phap O.

Thuc hanh thao tac cy bao trum CLOI: Hiéu duge cdu truc dit lidu co Giang vién: Al.1: Piém danh céc budi

nho nht, ban nhu danh séch, cdy nhi phin tim |+ Hudng din céc thao tac. hoc, ghi nhan phat biéu va
kiém, bang bam, B-cdy va cdc thao tc |+ Thyuc hanh méu. lam bai tip trén 16p cua
trén mdi cu tric di liéu Sinfvisn: sinh vién.
CLO2: Phan biét dugc sw khac n}mu gil1a | + Theo d6i va ghi nhan cac huéng | A3: Sinh vién lam bai thi
céc thudt toan tim kiém \{é sa“fp X€p. dn tir giang vién. trén giay.
CLO3: Van dung mdt so lfién thirc danh | + Thyc hanh c4c bai tp.
sach, cdy nhj phéan tim kiém, bang bim,
B- cdy va céc thuat todn tim kiém, sép
xép nang cao va db thi dé giai quyét vin
de.
CLO4: Lap ftrinh ngdén nglr 1ap trinh
Python dé cai dit cu tric dir liéu danh

Nohie sach, cdy nhi phén tim kiém, bang bam,

B-cdy, d6 thi va céc thao tac véi mdi cAu
tric dir liéu, thuat giai giai quyét cac van
dé sip xép va tim kiém thanh thao.
CLOS: Phén tich, chon céu tric dit liéu,
xdy dyng giai thuat thich hop dé giai
quyét van dé; danh gia do thoi gian thyc
hién thudt giai dung ky phap O.

L6p toi: 3 gio/1 budi LT; 2.5 gio/1 budi TH

k-
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i v Ngi dung CBR mon hoc Hml_l (i ay hQ,C Hinh thirc danh gia
hoc Week Teaching and learning
. Content CLOs Student assessment
Section methods
(1) (2) (3) 4) (5)
Gi61i thiéu mon hoc CLO1: Hiéu dugc cdu tric dir |Giang  vién: Al.1: diém danh céc”buéi
Chwong 1. Danh siach liéu co ban nhu danh séch, |+ Gigi thidu d& cuong chi| hoc, ghi nhan phat biéu va
1/1 1.3 Danh sach dic. céy nhi phén tim kiém, bang | tiét. lam bai tdp trén 16p cua

14 Danh sdch lién két don.
1.3 Danh sich lién két vong

bam, B-cdy va céc thao tdc
trén mdi cau triic dit ligu
CLO2: Phan biét dugc su
khéac nhau giira cac thuit toan
tim kiém va sap xép.

CLO3: Van dung mdt s6 kién
thirc danh séach, cay nhi phan
tim kiém, bang bam, B- cly
va cdc thuit todn tim kiém,
sip xép nang cao va db thi dé
giai quyét van dé.

CLO4: Lap trinh ngén ngit
lap trinh Python dé cai dat
ciu trac dit liéu danh séch,
cdy nhi phan tim kiém, bang
bidm, B-cdy, dd thi va cac
thao tac v&i mdi cdu tric dir
liéu, thuat giai giai quyét cac
van d& sip xép va tim kiém
thanh thao.

+ Thuyét giang

+ Cho vi du minh hoa

+ Pit cau hoi thao luan, bai
tap.

+ Nhén manh trong tam.

+ Néu cac yéu cau cho budi
hoc sau.

Sinh vién:

+ Hoc ¢ 10p: nghe giang, tra
10 cdc cdu hoi, giai céc bai
tap dat ra, ghi chu

sinh vién.

Al.2: Sinh vién lam bai
tap két thic chuwong. Céc
bai tap 1on ndp trén LMS.

Chuong 1. Danh sach (tt)
1.4  Danh séch lién két kép.
1.5 Danh sach han ché.

CLO1: Hiéu dugc cau tric dit
liéu co ban nhu danh sich,
cdy nhi phén tim kiém, bang
bam, B-cdy va céac thao tac

Giang vién:
+ Dua video 1én LMS.
+ Giai vi du minh hoa; tra 1oi
cau hoi;

Al.1: diém danh céc budi
hoc, ghi nhdn phat biéu va
lam bai tap trén 16p cua
sinh vién.
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Tuan/ budi Néi dung CPR mén hoc Hm}.l bnecay ho_c Hinh thirc danh gia
hoc Week Teaching and learning
i Content CLOs Student assessment
Section methods
(1) 2) 3) 4 (5)
trén moi cdu tric dir liéu Sinh vién: A1.2: Sinh vién lam bai
1/2 CLO2: Phan biét dugc sy |+ Xem video bai hoc, thao | tdp két thic chuong. Cac

khac nhau gitra cac thuit toan
tim kiém va sap xép.

CLO3: Van dung mot sb kién
thirc danh sach, cay nhi phan
tim kiém, bang bam, B- céy
va cac thuat toan tim kiém,
sip xép ning cao va db thi dé
giai quyét van dé.

CLO4: Lap trinh ngén ngir
lip trinh Python dé cai dat
cau tric dit liu danh séch,
cdy nhi phan tim kiém, bang
bam, B-cay, d6 thi va céc
thao tac v&i mbi cdu tric dir
liéu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

luan, dat cau hoi.

bai tap 16m ndp trén LMS.
A2: Mbi sinh vién s& thi
truc tiép trén méy.

A3: sinh vién lam bai thi
trén gidy.
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Tadn bu! Noi dung CBR mén hoc T At day e Hinh thirc danh gid
hoc Week Teaching and learning
- Content CLOs Student assessment
Section methods
(1) (2) (3) (4) (5)
Thyuc hanh thao tic co ban trén | CLOI1: Hiéu duoc cau trac dit Giang vién: Al.1: diém danh céc budi
danh séch lién két. liéu co ban nhu danh sich, |+ Hudéng dan cac thao tac. hoc, ghi nhan phét biéu va
cdy nhj phan tim kiém, bang |+ Thyc hanh mau. lam bai tdp trén 16p cua
bam, B-cdy va cic thao tic |Sinh vién: sinh vién.
trén mdi cau tric dir liéu + Theo ddi va ghi nhan cac | Al.2: Sinh vién lam bai
CLO2: Phan bigt dugc sw |hwgng dan tir giang vién. tap két thic chuong. Cic
khac nhau gi&'a céf: thudt toan | Thuc hanh cac bai tap. bai tap 1on ndp trén LMS.
tim kiém va sap xeép. A2: Mdi sinh vién s thi
CLO3: Van dung mét s6 kién trire tiép trén may.
thirc danh sach, cay nhi phan A3: sinh vién lam bai thi
3 tim kiém, bang bam, B- ciy trén gidy.

va cac thut toan tim kiém,
sip xép ndng cao va do thi dé
giai quyét van dé.

CLO4: Léap trinh ngén ngit
lap trinh Python dé cai daut
cau tric dit liéu danh séch,
cdy nhj phan tim kiém, bang
bam, B-cdy, d6 thi va cac
thao téc véi mdi cdu tric dit
lidu, thuat giai giai quyét cac
van dé sap xép va tim kiém
thanh thao.

Chuong 2. Xép thi tr - Tim kiém
2.1 Xép thir tu.

2.1.1 BubbleSort.

2.1.2 SelectionSort.

CLO1: Hiéu dugc cdu trac dir
liéu co ban nhu danh sach,
cdy nhi phan tim kiém, bang
bdm, B-cdy va cac thao tac

Giang vién:

+ Thuyét giang

+ Dat cdu hoi thao luan, bai
tap.

Al.l: diém danh cdc budi
hoc, ghi nhan phat biéu va
lam bai tap trén 16p cua
sinh vién.
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2.3 Tim kiém
23.1 Tim kiém tuln tuén tu.
2.2.2 Tim kiém nhj phén.

tim kiém va sip xép.

CLO3: Van dung mét s6 kién
thitc danh séch, cdy nhi phan
tim kiém, bang bam, B- cdy
va cac thuit toan tim kiém,
sip xép nang cao va db thi dé
giai quyét vin dé.

CLO4: Lap trinh ngén ngit
lap trinh Python dé cai dit
cdu tric dir liéu danh sach,
cay nhi phan tim kiém, bang
bam, B-cdy, db thi va cac
thao tdc véi mbi ciu tric dir
liéu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

Sinh vién:

+ Hoc & 1dp: nghe giang, tra
161 cdc cdu hoi, giai cac bai
tap dat ra, ghi cha.

A Z. _ 4 inh thy
Tudn/ budi Noi dung CDR mén hoc T Itauciday oo Hinh thirc danh gia
hoc Week Teaching and learning
. Content CLOs Student assessment
Section methods
(1) ) 3) 4) (5)
2.1.3 InsertionSort. trén mdi cau tric dit liéu + Nhén manh trong tAm. Al.2: Sinh vién lam bai
2.1.4 Interchange Sort. CLO2: Phan biét dugc sw |+ Néu cdc yéu ciu chobudi | tdp két thic chuong. Céc
3/4 2.1.5MergeSort khac nhau gitra cac thudt toan | hoc sau. bai tap 16n ndp trén LMS.

A2: Mbi sinh vién s& thi
truc tiép trén mdy.

A3: sinh vién lam bai thi
trén gidy.

Thyc hanh véi cac thao tic xép
thir ty - tim kiém.

CLO1: Hiéu duoge cau tric dit
ligu co ban nhu danh séich,
ciy nhi phin tim kiém, bang
bam, B-cdy va cdc thao tdc
trén mdi cdu tric dir lidu
CLO2: Phan biét dugc su
khéc nhau gifta cac thuét toan
tim kiém va sép xép.

Giang vién:

+ Hudng dan céc thao tac.

+ Thyc hanh miu.

Sinh vién:

+ Theo d&i va ghi nhan cac
huéng dan tir giang vién.

+ Thye hanh cac bai téap.

Al.1: diém danh cac bubi
hoc, ghi nhan phét bidu va
lam bai tap trén 16p cua
sinh vién,

Al.2: Sinh vién lam bai
tap két thic chuong. Cac
bai tdp 1on ndp trén LMS.
A2: MJi sinh vién s& thi

ek
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D bt NGi dung CPR mén hoc VD ey oo Hinh thirc dénh gi4
hoc Week Teaching and learning
Section Content CLOs diod Student assessment
methods
(1) (2) 3) 4) (5)
4/5 CLO3: Vén dung mot s6 kién trirc tiép trén may.

thirc danh séch, cay nhi phan A3: sinh vién lam bai thi
tim kiém, bang bam, B- cdy trén gidy.
va céc thuat toan tim kiém,
sép xép nang cao va do thi dé
giai quyét van dé.
CLO4: Lap trinh ngdén ngit
lap trinh Python dé cai dit
cdu truc dir liéu danh sach,
ciy nhi phéan tim kiém, bang
bam, B-cdy, d6 thi va céc
thao téc véi mbi ciu tric dir
liéu, thuat giai giai quyét cac
‘van dé sip xép va tim kiém
thanh thao.
CLO1: Hiéu dugc cdu tric dit | Giang vién: Al.1: diém danh cac budi

Chuong 3. Cay liéu co ban nhu danh sach, +Thuyét giang hoc, ghi nhan phat biéu va

3.1 Khai niém co ban. cdy nhj phan tim kiem, bang |+ Dt cAu hoi thao lugn, bai | lam bai tap trén 1op clia

3.1.1 Mot sé khai niém: Dinh | bdm, B-cdy va cic thao téc |tap. sinh vién.

5/6

nghia cdy, bac clia nut, bac cua
ciy, nit cha, nit con, chiéu dai
dudng di.

3.1.2 Dinh nghia cdy nhi phén.
3.2 Cay nhi phan tim kiém.
3.2.1 Dinh nghia.

3.2.2 Khai bdo céu triic; Khoi tao
cdy rong.

trén mdi cu tric dit lidu
CLO2: Phan biét duoc su
khac nhau gitta cac thuat toan
tim kiém va sip xép.

CLO3: Véan dung mdt s6 kién
thirc danh sach, cdy nhi phan
tim kiém, bang bam, B- ciy
va céc thudt todn tim kiém,

+ Nhin manh trong tim.

+ Néu céc yéu cau cho bubi
hoc sau.

Sinh vién:

+ Hoc & 16p: nghe giang, tra
101 cac cau hoi, giai cac bai
tap dat ra, ghi chu.

Al1.2: Sinh vién lam bai
tap két thiuc chuong. Cac
bai tap 16m ndp trén LMS.
A2: Mbi sinh vién s& thi
trie tiép trén mdy.

A3: sinh vién lam bai thi
trén gidy.
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Jyan e Noi dung CBR mén hoc P g doy foe Hinh thito &inh gi
hoc Week Teaching and learning
: Content CLOs Student assessment
Section methods
(1) (2) 3) 4) (5)

3.2.3 Cic thao
tdc co ban: thém, tim, xo6a, duyét
(NLR, LNR, LRN).

sap xép nang cao va do thi dé
giai quyét van dé.

CLO4: Lap trinh ngén ngit
lap trinh Python dé cai dat
cau tric dit liu danh séch,
ciy nhi phén tim kiém, bang
bam, B-cdy, d6 thj va céc
thao tac v&i mdi cdu tric dir
liéu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

6/7

Thyc hanh thao tic vdi cdy nhi
phan.

CLO1: Hiéu duge cau trac dit
liéu co ban nhu danh sach,
cdy nhi phan tim kiém, bang
bam, B-cdy va cac thao tic
trén mdi cdu tric dit liu
CLO2: Phian biét dugc su
khéac nhau giira cac thuit toan
tim kiém va sép xép.

CLO3: Van dung mot s6 kién
thirc danh sach, cdy nhi phan
tim kiém, bang bam, B- ciy
va cac thudt toan tim kiém,
sip xép ning cao va do thi dé
giai quyét van dé.

CLO4: Lap trinh ngén ngit
lap trinh Python dé cai dit

Giang vién:

+ Hudng dan cac thao tac.

+ Thyc hanh mau.

Sinh vién:

+ Theo doi va ghi nhén cac
huéng dan tir giang vién.

+ Thyre hanh cac bai tap.

Al.1: diém danh céc budi
hoc, ghi nhén phat biéu va
lam bai tap trén 1op cua
sinh vién.

Al.2: Sinh vién lam bai
tap két thic chuong. Céc
bai tip lon np trén LMS.
A2: Mbi sinh vién sé thi
tryc tiép trén may.

A3: sinh vién lam bai thi
trén gidy.
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Tuans ot Noi dung CBR mon hoc Hml} thue day hof: Hinh thirc danh gia
hoc Week Teaching and learning
: Content CLOs Student assessment
Section methods
(1) (2) (3) 4 (5)
cau tric dit liéu danh sich,
cdy nhj phan tim kiém, bang
bam, B-cdy, d6 thi va céc
thao tic v&i mdi cau tric dir
liéu, thuat giai giai quyét céc
van dé sip xép va tim kiém
thanh thao.
Chwong 4. Bing bim CLO1: Hiéu dugc cau tric dit |Giang vién: Al.1: diém danh céc bubi
4.1 Cac khai niém. liéu co ban nhu danh séch, |+ Thuyét giang hoc, ghi nhédn phat biéu va
4.1.1Khai niém ciy nhi phan tim kiém, bang + Dit cdu hoi thao ludn, bai | 1am bai tdp trén lop cua
4.1.3 Ham bam bam, lg—c.'?i'y va cac thao tac tap. sinh vién.
4.1.3 Su dung d6 trén moi cau tric dir ligu + Nhén manh A12: Sinh vién lam bai
4.2 Giai quyét dung do. CLO2: Phan bigt dugc suf |trong tam. tdp ket thic chuong. Cac

7/8

4.2.1 Phuong phap ndi két truc
tiép

42.2 Phuong phép ndi két hop

nhét

khac nhau gitra cac thuat toan
tim kiém va sip xép.

CLO3: Van dung mét sb kién
thirc danh sach, cay nhi phan
tim kiém, bang bam, B- ciy
va cdc thuat todn tim kiém,
sap xép nang cao va db thi dé
giai quyét vin dé.

CLO4: Lap trinh ngén ngir
lap trinh Python d& cai dit
cdu tric dit liéu danh séch,
cdy nhi phan tim kiém, bang
bam, B-cay, dod thi va cac
thao tic véi mdi chu tric dir

+ Néu céc yéu cau cho

bubi hoc sau.

Sinh vién:

+ Hoc & 16p: nghe giang, tra
1 céc cau hoi, giai cac bai
tap dit ra, ghi chu.

bai tap 1dn ndp trén LMS.
A2: Mdi sinh vién s& thi
true tiép trén mdy.

A3: sinh vién lam bai thi
trén gidy.
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Tuane e NGi dung CPR mén hoc e day fine Hinh thirc dénh gid
hoc Week Teaching and learning
. Content CLOs Student assessment
Section methods
(1) (2) 3) 4) (%)

lidu, thudt giai giai quyét cac
van dé sap xép va tim kiém
thanh thao.

8/9

Thue hanh thao tac trén bang bam.

CLO1: Hiéu dugc ciu trac dir
liéu co ban nhu danh séach,
cdy nhi phan tim kiém, bang
bam, B-cdy va céac thao tac
trén moi cdu tric dir liéu
CLO2: Phan biét dugc su
khdac nhau gifra cac thudt toan
tim kiém va sép xép.

CLO3: Van dung mdt s6 kién
thirc danh sach, cdy nhi phan
tim kiém, bang bam, B- cay
va cdc thudt toan tim kiém,
sap xép nang cao va db thi dé
giai quyét van dé.

CLO4: Lap trinh ngén ngit
lip trinh Python dé cai dit
cau tric dir ligu danh sich,
cdy nhj phan tim kiém, bang
bam, B-cdy, do thi va céc
thao tac véi méi cdu tric dit
liéu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

Giang vién:

+ Hudng dan céc thao tac.

+ Thyc hanh mau.

Sinh vién:

+ Theo ddi va ghi nhan céc
huéng dan tir gidng vién.

+ Thye hanh cac bai tép.

Al.1: diém danh cac budi
hoc, ghi nhan phét biéu va
lam bai tdp trén 16p cua
sinh vién.

Al1.2: Sinh vién lam bai
tap két thic chuong. Cac
bai tdp 16n ndp trén LMS.
A2: Mbi sinh vién sé& thi
truc tiép trén may.

A3: sinh vién lam bai thi
trén gidy.




57

Adpiipk Noi dung CBR mén hoc Rt s hee Hinh thirc danh gia
hoc Week Teaching and learning
v Content CLOs Student assessment
Section methods
(1) (2) 3) 4) (5)

9/10

Chuong 5. B-ciy
5.1 Téng quan vé B-cdy
5.2 Céc thao tac trén B-cay

CLO1: Hiéu dugc cau tric dit
liéu co ban nhu danh sach,
cdy nhi phan tim kiém, bang
bdm, B-cdy va cac thao tac
trén mdi cdu tric dit liéu
CLO2: Phian biét dugc su
khéac nhau gitra cac thuat toan
tim kiém va sp xép.

CLO3: Van dung mét sb kién
thirc danh sach, cay nhi phan
tim kiém, bing bim, B- ciy
va céc thuat toan tim kiém,
sip xép nang cao va do thi dé
giai quyét vAn dé.

CLO4: Lap trinh ngén ngit
lap trinh Python d& cai dat
cau tric dit liéu danh séch,
cdy nhi phan tim kiém, bang
bam, B-ciy, do thi va céc
thao téc véi mdi cau tric dit
liéu, thudt giai giai quyét céc
van dé sip xép va tim kiém
thanh thao.

Giang vién:

+ Thuyét giang

+ Bit cau hoi thao ludn, bai
tap.

+ Nhén manh trong tim.

+ Néu céc yéu cau cho bubi
hoc sau.

Sinh vién:

+ Hoc & 16p: nghe giang, tra
1o cée cau hoi, giai cac bai
tap ddt ra, ghi cha.

Al.1: diém danh cdc bubi
hoc, ghi nhan phét biéu va
lam bai tap trén 16p cua
sinh vién.

Al.2: Sinh vién lam bai
tap két thuc chuong. Cic
bai tip 16n ndp trén LMS.
A2: M3i sinh vién s& thi
trie tiép trén may.

A3: sinh vién lam bai thi
trén gidy.

Thyc hanh cac thao tac vdi cdy
nhi phén, B-cay.

CLO1: Hiéu dugc cdu tric dit
liéu co ban nhu danh sach,
cdy nhj phan tim kiém, bang
bam, B-cdy va cac thao tac

Giang vién:

+ Huéng dan cic thao tac.
+ Thyc hanh mau.

Sinh vién:

Al.1: diém danh cac budi
hoc, ghi nhan phat biéu va
lam bai tap trén 16p cua
sinh vién.
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Tuan/ budi

Hinh thirc day hoc

6.1.1 Khai niém
6.1.2 Biéu dién thuat giai
6.2  Phén tich thuat giai
6.2.1 Khai niém

trén mdi céu tric dit lidu
CLO2: Phan biét dugc su
khéac nhau giira cac thuat toan
tim kiém va sip xép.

+ Nhan manh trong tam.

+ Néu cac yéu cdu cho budi
hoc sau.

Sinh vién:

hoe Week N¢i dung CBR mon hoc L Hinh thirc danh gia
: Content CLOs Student assessment
Section methods
(1) (2) (3) 4) (5)
trén mdi céu tric dir liéu + Theo ddi va ghi nhén cac | A1.2: Sinh vién lam bai
10/11 CLO2: Phian biét dugc su |huéng dén tir gidng vién. tap két thiic chuong. Céc
khac nhau gitra cc thuét todn |+ Thyc hanh céc bai tap. bai tap lén ndp trén LMS.
tim kiém va sép xép. A2: Mdi sinh vién s& thi
CLO3: Van dung mot s6 kién truc tiép trén may.
thirc danh sach, cdy nhi phan A3: sinh vién lam bai thi
tim kiém, bang bam, B- céy trén gidy.
va céc thuft todn tim kiém,
sap xép nang cao va d6 thi dé
giai quyét van dé.
CLO4: Lép trinh ngbén ngit
lap trinh Python dé cai dit
céu tric dit litu danh sach,
cdy nhj phén tim kiém, bang
bam, B-cdy, dd thi va cac
thao tdc véi mdi cdu tric dir
liéu, thudt giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.
CLO1: Hiéu duge cau tric dit |Giang vién: Al.1: diém danh céc bubi
Chuong 6. Gi6i liéu co ban nhu danh sach, |+ Thuyét giang hoc, ghi nhan phat biu va
thi¢u vé thujt giai cdy nhj phén tim kiém, bang |+ Pjt cau hoi thao lugn, bai | 1am bai tap trén 16p cia
6.1 Thuat giai bam, B-cdy va cdc thao téc |tap. sinh vién.

Al.2: Sinh vién lam bai
tap két thiic chwong. Céc
bai tap 1on np trén LMS.
A2: Mbi sinh vién s& thi

foFgrs




59

E‘;i“\’;}::l’(' Néi dung CBR mén hoc Ti‘l’l}::h‘;i:?:a';‘;’fn Hinh thirc dnh gia
. Content CLOs g £ Student assessment
Section methods
(1) ) 3) “4) (5)
6.2.2 Ky phap O CLO3: Van dung mét so kién | + Hoc & 16p: nghe giang, tra | tric tiép trén may.

thirc danh sach, cdy nhi phéan | loi cac cau hoi, giai cdc bai| A3: sinh vién lam bai thi
tim kiém, bang bam, B- cdy | tap dat ra, ghi chu. trén gidy.
va céc thuit toan tim kiém,
sp xép nang cao va do thj dé

11/12 giai quyét vin dé.

CLO4: Lap trinh ngdén ngit
lap trinh Python dé cai dat
cau tric dit liéu danh sach,
cdy nhi phén tim kiém, bang
bam, B-cdy, d6 thi va cac
thao téac véi mdi chu tric dir
liéu, thuat giai giai quyét céc
vén dé sip xép va tim kiém
thanh thao.

CLOS5: Phan tich, chon ciu
tric dir liéu, xdy dung giai
thuat thich hop dé giai quyét
van dé; danh gid do thoi gian
thue hién thuat giai dung ky
phap O.
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A % _ inh thirc day h
AR ok No6i dung CBR moén hoc H1@ i Q.c Hinh thirc dénh gia
hoc Week Teaching and learning
: Content CLOs Student assessment
Section methods
(1) (2) 3) “) &)
12/13 | Thyc hanh thao tac véi giai thuat. | CLO1: Hiéu dugc cau tric dit | Giang vién: Al.1: diém danh céc budi

liéu co ban nhu danh sach,
cdy nhi phan tim kiém, bang
bam, B-cdy va cdc thao tac
trén mdi céu tric di liéu
CLO2: Phan biét dugc su
khac nhau gitra cac thuat toan
tim kiém va sip xép.

CLO3: Van dung mét s kién
thitc danh séach, cdy nhi phan
tim kiém, bang bam, B- cay
va céc thudt toan tim kiém,
sap xép nang cao va do thi dé
giai quyét vén dé.

CLO4: Lap trinh ngén ngit
lap trinh Python dé cai dat
cdu tric dir lidu danh sach,
cdy nhi phan tim kiém, bang
bam, B-cdy, dd thi va cac
thao téc v&i mdi cAu tric dir
ligu, thuat giai giai quyét céc
van dé sip xép va tim kiém
thanh thao.

CLOS5: Phan tich, chon ciu
tric dir liu, xdy dung giai
thuat thich hop dé giai quyét
van d&; dénh gia do thoi gian

+ Hudng dan cic thao tac.

+ Thue hanh mAau.

Sinh vién:

+ Theo dbi va ghi nhéan céc
huéng dan tir giang vién.

+ Thyre hanh céc bai tap.

hoc, ghi nhan phét biéu va
lam bai tap trén l6p cua
sinh vién.

Al.2: Sinh vién lam bai
tap két thic chuwong. Céc
bai tap 1én nop trén LMS.
A2: MGi sinh vién s& thi
truc tiép trén may.

A3: sinh vién lam bai thi
trén gidy.
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’fluin;;[ 111;(1)(1 Néi dung CPR mén hoc . Hir;ll? the ;lf'lly hof: Hinh thirc danh gia
0 ; Content CLOs OGNS ANC carmng Student assessment
Section methods

(1) 2 3 4) ()

thyc hi¢n thuat giai ding ky
phép O.

13/14

Chwong 7. Céc thudt giai sip xép
nang cao

7.1 Heapsort

7.1.1 Gidi thiéu

7.1.2 Cai dat

7.1.3 Banh gia d¢ phirc tap

7.2 Quicksort

7.2.1 Gidi thigu

7.2.2 Cai dat

7.2.3 Déanh gia d¢ phurc tap

CLO1: Hiéu dugec cau tric dir
liéu co ban nhu danh séch,
cdy nhj phan tim kiém, bang
bam, B-cdy va céac thao tac
trén mdi cau tric di lidu
CLO2: Phan biét dugc su
khac nhau giira cac thuit toan
tim kiém va sép xép.

CLO3: Van dung mét s6 kién
thirc danh sach, cdy nhi phan
tim kiém, bang bam, B- cay
va cac thudt todn tim kiém,
sip xép nang cao va dd thi dé
giai quyét van dé.

CLO4: Lap trinh ngén ngir
lap trinh Python dé cai dat

Giang vién:

+ Thuyét giang

+ Dat cdu hoi thiao ludn, bai
tap.

+ Nhin manh trong tam.

+ Néu cdc yéu cau cho budi
hoc sau.

Sinh vién:

+ Hoc & 1dp: nghe giang, tra
161 cac cau hoi, gidi cac bai
tap dat ra, ghi chu.

Al.1: diém danh céc budi
hoc, ghi nhan phat biéu va
lam bai tdp trén 16p cua
sinh vién.

Al.2: Sinh vién lam bai
tap két thic chwong. Cac
bai tap 16n ndp trén LMS.
A3: sinh vién lam bai thi
trén gidy.
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Tuan/ budi
hoc Week
Section

Noi dung
Content

CDPR moén hoe
CLOs

Hinh thirc day hoc
Teaching and learning
methods

Hinh thirc danh gia
Student assessment

(1

()

)

4)

(5)

cau tric dit liéu danh sach,
cdy nhi phin tim kiém, bang
bam, B-cdy, dd thi va cac
thao tic véi mdi cdu tric dir
liéu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

CLOS: Phan tich, chon céu
traic dir li¢u, xdy dung giai
thuat thich hop dé giai quyét
van d&; danh gia do thoi gian
thye hig¢n thuat giai ding ky
phép O.

13/15

Chuong 7. Céc thuit giai sip xép

nang cao (tt)
7.3 Sép xép thoi gian tuyén tinh

7.3.1 Thoi gian thuc hién cua céc
thuat giai sip xép bing céch so sénh

7.3.2 Counting sort
7.3.3 Bucket sort

CLO1: Hiéu dugce cau truc dit
liéu co ban nhu danh sach,
cay nhi phan tim kiém, bang
bam, B-cdy va cac thao tac
trén mdi cdu tric dit liéu
CLO2: Phian biét dugc su
khac nhau gitra cac thuit toan
tim kiém va sép xép.

CLO3: Van dung mét sb kién
thirc danh sach, cdy nhi phén
tim kiém, bang bim, B- cdy
va cac thuat todn tim kiém,
sip xép nang cao va do thi dé
giai quyét van dé.

Giang vién:

+ Pua video 1én LMS.

+ Giai vi dy minh hoa; tra 161
cau hoi;

Sinh vién:

+ Xem video bai hoc, thao
luén, dat cau hoi.

Al.1: diém danh cac budi
hoc, ghi nhan phat biéu va
lam bai tap trén 16p cua
sinh vién.

Al.2: Sinh vién lam bai
tap két thiic chuong. Cac
bai tap 16m ndp trén LMS.
A3: sinh vién lam bai thi
trén gidy.

Mhachyr
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Tuan/ budi
hoc Week
Section

N¢i dung
Content

CDBR mon hoc
CLOs

Hinh thirc day hoc
Teaching and learning
methods

Hinh thirc danh gia
Student assessment

(1)

(2)

G)

(4)

&)

CLO4: Lap trinh ngdén ngir
lap trinh Python dé cai dat
céu tric dir liéu danh sich,
ciy nhi phan tim kiém, bang
biam, B-cay, dd thi va cac
thao tac v&i mbi céu tric dir
lidu, thuat giai giai quyét céc
van dé sip xép va tim kiém
thanh thao.

CLO5: Phan tich, chon ciu
traic dit li¢u, xdy dung giai
thuat thich hop dé giai quyét
vin dé; danh gia d¢ thoi gian
thuc hién thudt gidi dung ky
phap O.

Thuce hanh cai dat cac thuét toan
tim kiém, sap xep.

CLO1: Hiéu duoc ciu tric dit
liéu co ban nhu danh sach,
cdy nhj phan tim kiém, bang
bdm, B-cdy va céc thao tac
trén mdi cu tric dit liéu
CLO2: Phin biét dugc su
khac nhau giira cac thudt todn
tim kiém va sap xép.

CLO3: Van dung mét s6 kién
thirc danh sach, cay nhj phan
tim kiém, bang bam, B- cay
va cac thuét toan tim kiém,

Giang vién:

+ Huéng dan céc thao tac.

+ Thuc hanh mau.

Sinh vién:

+ Theo doi va ghi nhan cac
hudng dan tir giang vién.

+ Thyc hanh céc bai tap.

Al.1: diém danh cdc budi
hoc, ghi nhan phat biéu va
lam bai tap trén 1dp cua
sinh vién.
A3: sinh vién lam bai thi
trén gidy.
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lap trinh Python dé cai dit
cdu tric dir liéu danh séch,
ciy nhi phan tim kiém, bang
bam, B-cdy, dd thi va cac
thao tic véi mdi chu tric dir
liéu, thuat giai giai quyét céc
van dé sip xép va tim kiém
thanh thao.

CLOS5: Phan tich, chon ciu
tric dir liéu, xdy dung giai
thuat thich hop dé giai quyét
van d¢; danh gi d6 thoi gian
thue hién thuat giai ding ky
phap O.

Tuén/ budi Néi diing CBR mén hoc Hitdine day hoe Hinh thitc dénh gi
hoc Week Teaching and learning
: Content CLOs Student assessment
Section methods
(M €) 3) @ )
sip xép nang cao va do thi dé
giai quyét van de.
14/16 CLO4: Lép trinh ngén ngit

Chuong 8. Céc thuét toan do thi
¢o ban

8.1 Biéu difn @6 thi

8.1.1 Dung ma trén ké

8.1.2 Dung danh sach ké

8.2 Tim kiém

theo chiéu rong

8.2.2 Thuat giai BFS

8.2.2 Phén tich BFS

CLO1: Hiéu duoc cau tric dit
liéu co ban nhu danh sach,
ciy nhi phéan tim kiém, bang
bam, B-cdy va cac thao tac
trén mdi cdu tric di¥ liéu
CLO2: Phan biét dugc su
khéac nhau giita cac thuat toan
tim kiém va sép xép.

CLO3: Van dung mét s6 kién
thirc danh séach, cdy nhi phéan

Giang vién:

+ Thuyét giang

+ Bit cau hoi thao ludn, bai
tap. :

+ Nhan manh trong tam.

+ Néu céc yéu cau cho budi
hoc sau.

Sinh vién:

+ Hoc ¢ 16p: nghe giang, tra
101 cac cau hoi, giai cac bai

Al.1: diém danh céc bubi
hoc, ghi nhin phét biéu va
lam bai tap trén I6p cua
sinh vién.
A3: sinh vién lam bai thi
trén gidy.

fpertgr
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Tuan/ budi Noi dung CHR'1hén hioe FHL I o Hinh thirc dnh gid
hoc Week Teaching and learning
g Content CLOs Student assessment
Section methods
(1) (2) 3) “4) (5)

15/ 17

8.2.3 Cay tim kiém theo chiéu
rong

tim kiém, bang bim, B- ciy
va céc thuat todn tim kiém,
sdp xép nang cao va do thj dé
giai quyét van dé.

CLO4: Lép trinh ngdén ngit
lap trinh Python dé cai dit
chu trc dit liéu danh sach,
cdy nhi phan tim kiém, bang
bam, B-cdy, d6 thi va céc
thao tic v&i mdi céu tric dir
ligu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

CLOS: Phan tich, chon cau
traic dir liéu, xdy dung giai
thudt thich hop dé giai quyét
van d¢; danh gia do thoi gian
thuc hién thuat giai diung ky
phép O.

tap dat ra, ghi chu.

16/18

Thuc hanh thao tac cac thuit toan
do thi co ban.

CLO1: Hiéu duge cau tric dir
liéu co ban nhu danh sach,
cdy nhj phan tim kiém, bang
bim, B-cdy va céc thao tac
trén moi cdu tric dit lidu
CLO2: Phan biét dugc sy
khac nhau gitra cac thuat toan
tim kiém va sip xép.

Giang vién:

» Hudng dén cac thao tac.
* Thuc hanh

mau.

Sinh vién:

* Theo ddi va ghi nhéan cac
huéng dén tir giang vién.

* Thuc hanh céc bai tap.

Al.1: diém danh céc budi
hoc, ghi nhin phét biéu va
lam bai tap trén 16p cua
sinh vién.
A3: sinh vién lam bai thi
trén giay.
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Tuan/ budi
hoc Week
Section

N¢i dung
Content

CBR mon hoc
CLOs

Hinh thirc day hoc
Teaching and learning
methods

Hinh thirc danh gia
Student assessment

(M

2)

()

(4)

(5)

CLO3: Van dung mét sd kién
thirc danh séch, cay nhi phan
tim kiém, bang bam, B- ciy
va cdc thudt toan tim kiém,
sép xép nang cao va do thi dé
giai quyét van dé.

CLO4: Lap trinh ngdén ngit
lap trinh Python dé cai dat
cau tric dit liéu danh séch,
cdy nhi phan tim kiém, bang
bam, B-cdy, dd thi va cac
thao tac v&i mdi chu tric dit
liéu, thudt giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

CLOS5: Phén tich, chon cdu
tric dir liéu, xdy dyng giai
thudt thich hop dé giai quyét
van dé; danh gia d6 thoi gian
thuc hién thudt giai dung ky
phép O.

Chwong 8. Céc thut toan dd thi

co’ ban (tt)

8.3. Tim kiém theo chi€u sau

8.3.1 Thuat giai DFS
8.3.2 Phan tich DFS

CLO1: Hiéu dugc cdu tric dit
liéu co ban nhu danh sach,
cdy nhi phan tim kiém, bang
bam, B-cdy va céc thao tic
trén mdi cdu tric dit ligu

CLO2: Phan biét dugc su

Giang vién:

+ Pua video [én LMS.

+ Giai vi du minh hoa; tra loi
cdu hoi;

Sinh vién:

+ Xem video bai hoc, thao

Al.1: diém danh cic budi
hoc, ghi nhan phat biéu va
lam bai tap trén 16p cua
sinh vién.
A3: sinh vién lam bai thi
trén gidy.
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Iy Nexdung CDR mén hoc Hinhithie doy hoe Hinh thire dénh gid
hoc Week Teaching and learning
i Content CLOs Student assessment
Section methods
(1) ) (3) 4) (5)
16/19 | 8.3.3 Cac tinh chat cta tim kiém | khic nhau giita cc thuit toén | ludn, dit cau hoi.

theo chiéu siu

tim kiém va sép xép.

CLO3: Van dung mét sb kién
thirc danh séach, cay nhi phan
tim kiém, bang bam, B- cay
va céc thuat toan tim kiém,
sap xép nang cao va d6 thi dé
giai quyét vén dé.

CLO4: Lap trinh ngbén ngit
lap trinh Python dé cai dit
cdu tric dir liéu danh séch,
cdy nhi phén tim kiém, bang
bam, B-cdy, dd thi va céc
thao tic v&i mdi ciu tric dit
lidu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

CLO5: Phan tich, chon ciu
tric dir liéu, xdy dung giai
thuat thich hop dé giai quyét
van dé; danh gia d6 thoi gian
thyc hi¢n thudt giai ding ky
phép O.

Thyc hanh thao tac cac thuit todn
dd thi co ban.

CLO1: Hiéu dugc céu tric dit
liéu co ban nhu danh séch,
ciy nhj phan tim kiém, bang
bim, B-cdy va céc thao tic

Giang vién:

+ Huéng dén céc thao téc.

+ Thyc hanh mau.
Sinh vién:

Al.1: diém danh cic budi
hoc, ghi nhén phat bidu va
lam bai tap trén 16p cua
sinh vién.
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Ty ik Néi dung CBR mén hoc N B dey et Hinh thitc d4nh gi4
hoc Week Teaching and learning
Secti Content CLOs Student assessment
ection methods
(1) (2) (3) (4) (5)
trén moi cau tric di lidu + Theo ddi va ghi nhén cac | A3: sinh vién lam bai thi
CLO2: Phian biét dugc sy |hudng dan tir giang vién. trén gidy.
17/20 khac nhau giira cac thuat toan |+ Thyc hanh cac bai tap.

tim kiém va sip xép.

CLO3: Vén dyng mét s6 kién
thirc danh sach, cdy nhi phan
tim kiém, bang bim, B- cay
va cac thuat toan tim kiém,
sap xép nang cao va db thi dé
giai quyét van dé.

CLO4: Lap trinh ngbn ngit
lap trinh Python dé cai dat
cau tric dir ligu danh sach,
cdy nhj phén tim kiém, bang
bam, B-cay, dd thi va cac
thao tac v6i mdi céu tric dir
liéu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

CLOS: Phén tich, chon cau
tric dit ligu, xdy dung giai
thudt thich hop dé giai quyét
van dé; danh gia d6 thoi gian
thye hién thudt giai dung ky
phap O.
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igi“&i‘:l’(‘ N dung CBR mén hoc T:l’ﬁ:;:ﬁg?:ﬁ;g Hinh thirc dénh gi
i Content CLOs Student assessment
Section methods
(1) (2) (3) 4) (5)
Chwong 9. Tim dwéng di ngin | CLOI: Hiéu dwoc cau tric dit | Giang vién: Al.1: diém danh céc budi
nhat liéu co ban nhu danh sach, |+ Thuyét giang hoc, ghi nhan phét biéu va
9.1 Tim duong di ngfm nhét cdy nhi phén tim kiém, bang |+ Dt cau hoi thao luan, bai | lam bai tap trén 16p cua
9.1.3 Khai niém bam, l?-cﬁ’y va cdc thao tac |tap, sinh vién.
9.1.4 Tim dudong di ngén nhat trén moi cau truc dit ligu + Nhén manh A3: sinh vién lam bai thi
9.2 Thuét giai Dijkstra CLO2: Phén bigt dugc sy |trong tam. trén gidy.

18/ 21

2.2.4 M0 ta thuat giai
2.2.5 Phan tich

khéc nhau giira céc thudt toan
tim kiém va sép xép.

CLO3: Van dung mot sb kién
thirc danh sach, cdy nhi phan
tim kiém, bang bam, B- cdy
va céc thudt toan tim kiém,
sap xép nang cao va do thi dé
giai quyét vén dé.

CLO4: Lap trinh ngdén ngit
lap trinh Python dé cai dit
cdu tric dir liéu danh séch,
cay nhi phan tim kiém, bang
bam, B-cdy, d6 thi va cac
thao tac véi mdi cdu tric dir
liéu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

CLO5: Phén tich, chon ciu
tric dir liu, xdy dung giai
thuat thich hop dé giai quyét
van dé; danh gia d6 thoi gian

+ Néu cdc yéu cau cho

budi hoc sau.

Sinh vién:

+ Hoc & 16p: nghe giang, tra
101 cac cau hoi, giai cac bai
tap dat ra, ghi chu.
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e Noi thing CDR mén hoo Hih threiday oo Hinh thirc dénh gid
hoc Week Teaching and learning
X Content CLOs Student assessment
Section methods
(1) (2) 3) “4) (5)
thyc hi¢n thudt giai dung ky
phép O.
Thyc hanh thao téc tim dudng di | CLO1: Hiéu dugc cdu tric dir | Giang vién: Al.1: diém danh cic budi
ngén nhét. litu co ban nhu danh sich, |+ Huéng din céc thao téc. hoc, ghi nhan phat bidu va
cay nhi phén tim kiém, bang |+ Thyc hanh mAu. lam bai tap trén 16p cua
bdm, B-cdy va cic thao tac |Sinh vién: sinh vién.
trén méi céu tric dit lidu + Theo doi va ghi nhdn cdc | A3: sinh vién 1am bai thi
CLO2: Phan bi¢t dugc sy huéng dan tir giang vién. trén gidy.
19/22 khéc nhau giira cac thudt toan | Thuc hanh cac bai tap.

tim kiém va sép xép.

CLO3: Van dung mét s kién
thirc danh sach, cay nhi phén
tim kiém, bang bam, B- cay
va cic thudt toan tim kiém,
sip xép ning cao va dd thi dé
giai quyét van dé.

CLO4: Lap trinh ngén ngit
lap trinh Python dé cai dat
cau tric dir liéu danh sach,
cdy nhj phan tim kiém, bang
bam, B-cdy, dd thi va cac
thao tac véi mdi cdu tric dir
liéu, thudt giai giai quyét cac
vin dé sip xép va tim kiém
thanh thao.

CLOS: Phan tich, chon ciu
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it Noi dung CDR mén hoc b et Hinh thirc danh gid
hoc Week Teaching and learning
: Content CLOs Student assessment
Section methods
(1) (2) 3) “4) (5)
tric dir liéu, xdy dung giai
thuat thich hop dé giai quyét
van d&; dénh gia d6 thoi gian
thuc hi¢n thuat giai dung ky
phap O.
Chwong 9. Tim dwéng di ngin | CLO1: Hiéu dugc cau tric dir | Giang vién: Al.1: diém danh cac budi
nhit (tt) liéu co ban nhu danh sach, |+ Pua video 1én LMS. hoc, ghi nhan phat biéu va

19/23

9.3 Thuat giai Bellman-Ford
9..3.1 M6 ta thuat giai
9.3.2 Phan tich

ciy nhi phan tim kiém, bang
bam, B-cdy va cac thao tac
trén mdi cu trac dit liéu
CLO2: Phan biét dugc su
khac nhau giira cac thuat toan
tim kiém va sép xép.

CLO3: Van dung mét sb kién
thirc danh sach, cay nhi phan
tim kiém, bang bam, B- cay
va cac thuét todn tim kiém,
sap xép ning cao va db thj dé
giai quyét van dé.

CLO4: Lap trinh ngén ngir
lap trinh Python dé cai dit
cdu triuc dir liéu danh séch,
cay nhj phén tim kiém, bang
bam, B-cdy, d6 thi va céc
thao tic véi mdi chu tric dir
lidu, thuat giai giai quyét cac
vin dé sip xép va tim kiém

+ Giai vi du minh hoa; tra 10i
cau hoi,

Sinh vién:

+ Xem video bai hoc, thao
luén, dit cau hoi.

lam bai tdp trén 16p cua
sinh vién.
A3: sinh vién lam bai thi
trén gidy.
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Tdey buot N¢i dung CBR mon hoc Hinl? fuise day hof: Hinh thic danh gia
hoc Week Teaching and learning
; Content CLOs Student assessment
Section methods
(1) (2) 3) 4) (5)
thanh thao.
CLOS: Phan tich, chon cau
trac dir ligu, xdy dung giai
thudt thich hop dé giai quyét
van dé; danh gia do thoi gian
thye hién thuédt giai dung ky
phap O.
CLO1: Hiéu dugc cdu tric dir | Giang vién: Al.1: diém danh cdc budi
Thyc hanh thao tic tim dudng di | liéu co ban nhu danh sach, |+ Hudéng din céc thao tac. hoc, ghi nhan phét biéu va
ngan nhat. cdy nhi phan tim kiém, bang |+ Thyc hanh mau. lam bai tap trén 16p cia
bam, B-cdy va cic thao tic |Sinh vién: sinh vién.
trén mdi cdu tric dit lidu + Theo d&i va ghi nhan cac | A3: sinh vién lam bai thi
CLO2: Phan biét dugc sv |hyéng din tir giang vién. trén giay.
20/24 khac nhau gitra cc thudt todn | 4 Thyre hanh céc bai tap.

tim kiém va sép xép.

CLO3: Van dung mét s6 kién
thirc danh sach, cdy nhi phan
tim kiém, bang bam, B- cdy
va cac thut toan tim kiém,
sip xép nang cao va dd thi dé
giai quyét van dé.

CLO4: Lap trinh ngbn ngir
lap trinh Python dé cai dat
chu tric dir liéu danh séch,
cay nhi phan tim kiém, bang
bam, B-cdy, do thi va céc
thao tic v&i mdi cau tric dit
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ynd bl N6i dung CBR mén hoc Fnh. e day snc Hinh thirc d4nh gi
hoc Week Teaching and learning
: Content CLOs Student assessment
Section methods
(1) (2) 3) 4 (5)
liéu, thuat giai giai quyét cac
vin dé sip xép va tim kiém
thanh thao.
CLOS5: Phan tich, chon céu
trac dir ligu, xdy dyng giai
thuat thich hop d¢ giai quyét
van dé; dénh gia d6 thoi gian
thye hién thuat giai diung ky
phap O.
Chwong 10. Ciy bao triim nhé | CLOI: Hiéu dugc céu tric dit | Giang vién: Al.1: diém danh cac budi
nhat liéu co ban nhu danh sach, |+ Thuyét giang hoc, ghi nhan phat biéu va

214:25

10.1 Cdy bao trim nhé nhét
10.1.1 Khai niém

10.1.2 Tim cay bao triim nho nhét
10.2 Thuft giai Kruskal

10.2.2 Mota  thudt giai
10.2.2 Phén tich

cdy nhi phan tim kiém, bang
bam, B-cdy va céc thao tac
trén mdi cau tric dit ligu
CLO2: Phan biét dugc sy
khéc nhau gitra cac thuat toan
tim kiém va sip xép.

CLO3: Van dung mot sb kién
thirc danh sach, cay nhi phan
tim kiém, bang bam, B- cay
va cac thudt todn tim kiém,
sip xép nang cao va db thj dé
giai quyét van dé.

CLO4: Lap trinh ngén ngir
lap trinh Python dé cai dat
cdu tric dit liéu danh sdch,
cdy nhi phan tim kiém, bang

+ Dt cau hoi thao luédn, bai
tap.

+ Nhén manh trong tam.

+ Néu céc yéu cau cho budi
hoc sau.

Sinh vién:

+ Hoc & 16p: nghe giang, tra
1o céc cau hoi, giai cac bai
tap dat ra, ghi chu.

lam bai tdp trén 16p cua
sinh vién.
A3: sinh vién lam bai thi
trén gidy.
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Tuan/ budi
hoc Week
Section

Noi dung
Content

CBR moén hoc
CLOs

Hinh thirc day hoc
Teaching and learning
methods

Hinh thirc danh gia
Student assessment

(M

2)

3)

4

(5)

biam, B-ciy, d6 thi va céc
thao tac véi mdi cdu trﬁc dir
hgu thuat glal giai quyét cac
van dé sip xép va tim kiém
thanh thao.

CLOS: Phan tich, chon cdu
tric dir li¢u, xdy dung giai
thuat thich hop dé giai quyét
van dé; danh gia do thoi gian
thue hién thudt giai dung ky
phap O.

21/26

Chuong 10. Ciy bao trum nhé

nhit (tt)

10.3 Thuat giai Prim
2.2.6 Mo ta thudt giai
10.3.2 Phan tich

CLO1: Hiéu duoc ciu tric dit
licu co ban nhu danh séch,
cdy nhi phan tim kiém, bang
bam, B-cdy va cac thao tac
trén mdi cdu tric dit lidu
CLO2: Phan biét dugc su
khéac nhau giita cac thudt toan
tim kiém va sép xép.

CLO3: Van dung mét sb kién
thirc danh sach, cdy nhi phan
tim kiém, bang bam, B- cdy
va cac thut todn tim kiém,
sip xép nang cao va db thi dé
giai quyét van dé.

CLO4: Lap trinh ngdn ngit
lap trinh Python dé cai dat

Giang vién:

+ Dua video 1én LMS.

+ Giai vi du minh hoa; tra loi
cau hoi;

Sinh vién:

+ Xem video bai hoc, thao
ludn, dit cau hoi.

Al.1: diém danh cac bubi
hoc, ghi nhén phat bidu va
lam bai tip trén lop cua
sinh vién.
A3: sinh vién lam bai thi
trén gidy.
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Tudn/ budi
hoc Week
Section

N¢§i dung
Content

CBR moén hoc
CLOs

Hinh thirc day hoc
Teaching and learning
methods

Hinh thic danh gia
Student assessment

(D

(2)

3)

(4)

)

cau tric dit liéu danh sich,
cdy nhi phan tim kiém, bang
bdm, B-cdy, dd thi va cac
thao tac v&i mdi céu tric dir
liéu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

CLOS5: Phén tich, chon céu
trac dir liéu, xdy dung giai
thudt thich hop dé giai quyét
van d¢; danh gia d6 thoi gian
thuc hién thuat giai dung ky
phap O.

22/27

Thyc hanh thao tic cdy bao trum

nho nht.

CLO1: Hiéu dugc cau tric di
liéu co ban nhu danh sach,
ciy nhi phan tim kiém, bang
bam, B-cdy va cic thao tac
trén mdi cAu tric dix liéu
CLO2: Phan biét dugc su
khac nhau giira cac thuat toan
tim kiém va sip xép.

CLO3: Véan dung mét sé kién
thirc danh séch, cay nhi phén
tim kiém, bang bam, B- cdy
va céc thuat toan tim kiém,
sip xép ndng cao va do thi dé
giai quyét van dé.

Giang vién:

+ Hudng dan céc thao tac.

+ Thyc hanh mau.

Sinh vién:

+ Theo dbi va ghi nhan cac
huéng dan tir giang vién.

+ Thyc hanh cac bai tap.

Al.1: diém danh cic bubi
hoc, ghi nhan phét biéu va
lam bai tap trén 1op cua
sinh vién.
A3: sinh vién lam bai thi
trén gidy.
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Tan: fusl N§i dung CBR moén hoc Hml_l e sy hof: Hinh thirc danh gia
hoc Week Teaching and learning
: Content CLOs Student assessment
Section methods
1) ) 3) 4) (5)

CLO4: Léap trinh ngén ngit
lap trinh Python dé cai dat
cdu triic dir liéu danh sach,
cdy nhj phan tim kiém, bang
biam, B-cdy, d6 thi va cic
thao tac véi mdi céu tric dix
liéu, thuat giai giai quyét cac
van dé sip xép va tim kiém
thanh thao.

CLOS: Phan tich, chon ciu
tric dir liéu, xdy dung giai
thuat thich hop dé giai quyét
van dé; danh gia do thoi gian
thye hi¢n thuat giai dung ky
phap O.




9. Quy dinh ctia mén hoc/Course policy

- Quy dinh vé ndp bai tap, bai kiém tra: Sinh vién ndp bai tdp duoc giao diing han va c6
mit ding ngay gio quy dinh dé lam bai kiém tra. Sinh vién ndp bai tap, bai thuc hanh khong
dlng thoi han coi nhur khong nép bai. Sinh vién tham gia 1am bai tip trén dién dan LMS c6 tinh
diém qué trinh.

- Quy dinh vé chuyén cén: sinh vién tham gia hoc tip hoc tap day du, khong dugc nghi
qua 20% so tiét.

- Quy dinh vé cdm thi: Theo néi quy va quy ché ciia Truong Pai hoc M Thanh phd Ho
Chi Minh.

- Noi quy 16p hoc: Theo noi quy va quy ché ctia Trudng Pai hoc M Thanh phé Ho Chi
Minh.

Thanh phé Ho Chi Minh, ngay thdng ndm 2023

£ Ah = = 2
TRUONG KHOA /L/ ;{/ GIANG VIEN BIEN SOAN
DEAN OF THE FACULTY ACADEMIC

& ) kg™
/

Lé Xuan Trudng Tran Hong Mo




BO GIAO DUC VA PAO TAO
MINISTRY OF EDUCATION AND TRAINING
TRUONG PAI HQC MO THANH PHO HO CHI MINH
HO CHI MINH CITY OPEN UNIVERSITY

PHU LUC PANH GIA MON HOQC

III. Théng tin tong quat - General information
1. Tén modn hoc tiéng Viét/ Course title in Vietnamese: CAu tric dir liéu va
thuat giai
M3 mon hoc/Course code: DATS2402
2. Tén mén hoc tiéng Anh/ Course title in English: DATA STRUCTURE AND
ALGORITHMS
3. Phuong thirc giang day/Mode of delivery:
O  Truc tiép/FTF O Truc tuyén/Online Két hgp/Blended
4.  Ngon ngir giang day/Language(s) for instruction:
Tiéng Viét/Vietnamese O  Tiéng Anh/English O Ca hai/Both
5. Thudc thanh phan kién thirc/ky nang/ Knowledge/Skills:
O  Gido duc dai cuong/General O  Kién thirc chuyén nganh/Major
[0  Kién thie co sd/Foundation O  Kién thie bd trg/Additional
Kién thirc nganh/Discipline O D6 4an/Khéa luin  tdt nghié
6.  Sb tin chi/Credits
Téng s6/Total Ly thuyét/Theory | Thuc hanh/Practice 50 glost:,ru(l;ygc/Self-
4 3 1 125
2. Panh gia mén hoc/Student assessment
Thanh phan dénh Bai danh gia Thoi diém
gia/Type of Assessment Assemment CBR mén Ty 1€ %
assessment methods time hoc/CLOs Weight %
(1) (2) (3) “4)
A.1.1. Chuyén ; z.
: g o Trong cac budi | CLOI, CLO2, CLO3, .
Al. Panh gia qua can, tich cuc hoc| ° "5 . o CLO4. CL 10%
trinh/Formative tép trén 16p. s i » CLOS
assessment A.1.2 Trong céc budi tr| CLO1, CLO2, CLO3, 10%
Hoc tap trén LMS hoc & nha. CLO4, CLOS




Thanh phan danh Bai danh gid Thoi diém
gia/Type of Assessment Assemment CDR moén Ty 1€ %
assessment methods time hoc/CLOs Weight %
Q) (2) 3) “4)
Tong cong: 01 20%
: H Bubi thir 8 (16p
A2. Panh gid gilta | A2.1. Bai kiém tra |ngay) CLO1, CLO2, CLO3, o
ky/ Mid-term gitta ky trén mdy |4 Budi thir 13 CLO4, CLO5
assessment (16p td1)
Téng cong: 01 30%
A3. Dénh gia cudi | A3-1. Thiviéttrén | Theolichthictia | CLOI, CLO2, CLO3, 50%
ky  /End-of-course giay Truong. CLO4, CLOS5
assessment Téng cong: 01 50%
Téng cong/Total 100%

Hinh thirc — N§i dung — Thaoi lwgng cac bai dianh gia/ Assessment format, content and
time:

a) Panh gid — A.1.1 (10 diém)

- Tiéu chi d4nh gi4 o
Ni dung danh gia
Lép ngay Lép dém
Khéng ving hoic ving 1 budi ¢6 1y | Khéng ving hodc ving 1 budi c6 1y 7
do do
Ving 1 budi khéng 1y do Ving 2 budi khéng 1y do 6
Ving 2 budi (it nhat 1 budi c6 1y do). | Ving 3 budi (it nhat 1 budi cé 1y do). 5
Chuyén | ving 2 budi khong 1y do Ving 3 budi khong ly do 4
t‘;‘l‘]“&"l‘-;; Viing 3 busi (it nhé 1 budi cd 1y do) | Véng 4 budi (it nhit 1 budi co 1y do) =
" Ving tir 3 budi khoéng ly do tré 1én Vang tir 5 budi khéng 1y do tré 1én cam thi
Tong diém t6i da 7
Tham gia | 1 14n 1én bang giai bai tap dugc 1
hoat ddng | | [4n phat biéu hodc tra 1di ciu hoi
0lop | dung dugc 0>
Téng diém t6i da 3
Tong diém Al.1 10
b) Rubric bai dinh gia A.1.2. Hoc tip trén LMS (10 diém)
M3 ta: Sinh vién 1am bai tap két thiic chuong. Cac bai tap 16n np trén LMS.
T,l;.;n:lhl Tr(_)‘ng _ Thang danh gia
i s0 85-10 7.0—8.4 55-6.9 4.0-54 <4

Cé chu trac rd
rang, hé thong
day dia ndi dung

C6 cau tric | Khong  ¢o
nhung con so | cdu
sai. Chua rd va | tric. Pon

C6 cau tric 18| Cé chu tric
rang. R6 nhung | nhung con so

: 4 . - | chua dep, khong | sai. Chua 16 va : .3
W L : ¥ A
20% | can trinh bay. 13i chinh ta. chita: den; khbig chua d@g, diéu, nhiéu

Dep, 6, khong 16i e khéng 16i | 16i
Rt 16i chinh ta. SN
chinh ta. et chinh ta. chinh ta.

Trinh
bay




Tiéu chi ia
; 1 Trong Thang danh gia
danh o
gif sO 85-10 7.0 -8.4 55-6.9 40-54 <4
j Thuc hién da ién du
e hisn- ‘ding fo ook Qung | Thye Hign! ding
» oAk e o .o |va ddy @i cdc | vAa day dicdc
va day du cac ngi | . . P ;
o o ndi dung yéu|ndi dung yéu
dung yéu cau. N N i T
Vin dung cdu o = Thyc hign ndi
. il : | Van dung cau| Van dung cau |dung chua | Thuc  hién
trac dir liéu dée| L 2 : S a0 A
N6i gl quyét bai tric dir lgcu dé | truc dir 1}‘?11 dé | dung. noi dung
; k : 2 gidi quyét bai|giai quyet bai|Chuwa két ndi|chua  ding
dung 80% | todn cu thé. : 2 : 2 LEaE
k. ok toan cu theé. toan cu thé. dugc chuong | y€u céu.
Két noi chuong | . . 20 i b o
y g L Két n6i chuong | Két ndi chuong | trinh thuc hién
trinh hoan chinh | | % s | i o ——
- - 2 trinh va két qua | trinh thyc hién | cdc yéu cau.
va két qua chinh £y o Shon o
i twong doi chinh | cac yéu cau chua
Xac. ; 5 ;
X4c. hoan chinh.
¢) Rubric bai danh gia A2. sinh vién lam bai viét trén may tai lop (10 diém)
M@ ta: Mai sinh vién s& thi truc tiép trén may.
Tiéu chi | Trong Thang dinh gia
dinh gia | sb 8.5-10 7.0-8.4 55-6.9 4.0-5.4 <4
Cé chutrictd | C6 cau tric o C6 cu tric C6 céu tric
rang, hé thng rang. RS nhung con so nhung con so | Khdng co cau
Trinh day du ndi dung nhung chua sai. Chua rd va | sai. Chuard va tric. Pon
;f 20% | cintrinhbay. | depkhong 13i chura dep, chuadep, | diéu, nhidu 13i
i Dep, 13, khong chinhti. | khong13ichinh |  khéng 15i chinh ta.
16i chinh ta. ta. chinh ta.
Cai dat duoc | ... g
4 ; 7| Cai  dat duoc
Sacithag, Gic cac thao tac co
Cai dat duogce cac | voi danh sach | . o i ihe
i L ban vdi danh | Cai dat dugc
thao tic voi danh | lién keét. s enge : A
N e v " sach lién két. cac thao tic co
sach lién ket. Cai dat duogc| ... .. ; F
Cai dit d ; . th.”t " *" | Cai @it duge | ban voi danh
al, # I,ch c‘ac c‘ac '1:@ O?D cac thuat | sach lién keét. Cai dat duoc
thudt toan tim | tim kiém, sap L Rl i :
o 2 toan tim | Cai dat dugc | cdc thao tic
kiém, sap xép. xép. - g ; A ; : o
Cii dit & o | cai aat d kiém, sap xép. cac thuét toan [ co ban voi
e a,t e ciac = 5 m?‘c Cai  dit duge | tim kiém, sap | danh sich lién
thao tdc vdi cdy | cac thao tic| IR PR Két _
Noi dung | 80% | nhi phan Vi cly ki | SO0 HACIRC VAL RED: 34
pticuns e ‘| cAy nhi phan. | Cai dat duoc | Cai dat dugc
= d.mig, CZL: !\JI. : 4 . | Van dung céu |cic thao tic |co ban céc
i oo | i (W8 O | tric dit lieu dé |v6i cay mhi | thudt todn tim
tgla'u qt]i’g i 'é(i: ].:agub; giai quyét bai | phan. kiém, sap xép.
Iza:‘ a0 " tg;én cqu fhé toan cu thé. Chua két ndi
‘ihnl? Pl uhq‘nnﬁ e o d Két néi chuong | duge  chuong
trin hoan chinfh | BEL MOL CUOC |y thue hién | trinh thuc hién
va két qua chinh | chuong trinh | , S X i b
; it .| cac yéu cau | cac yéu cau.
Xac. va co két qua S
o déi chua hoan
2 chinh.

chinh xac.




d) Rubric bai dinh gia A3. Bai kiém tra két thic mén hoc/End-of-course assessment

Tiéuchi | Tron Thang danh gia
danh gia | gsb 8.5—10 7.0 - 8.4 55-6.9 4.0-54 <4
Van dung duogce | Vin dung duge | Van dung duoc | Vén dung duoc
Phan cic cau tric dir | cdc cau tric dif | cdc cdu tric dit | cc cdu tric dif
tich, van liu: cdy nhi|liéu: cdy nhi|liéu: cdy nhi| liéu: cdynhi
dung cai phan tim kiém, | phdn tim kiém, | phdn tim kiém, | phin tim kiém, " "
dit cdu bing bim, B-|bing bim, B-|bing bim, B-| bingbam,B- | Chuahodn
tréic dit liéu cdy véi dit liéu | cly véi dit ligu | cay véi dir liéu | cay véi dit ligu | thanhvan
o cu thé. cu thé. cu thé. cu thé & mire dll}‘gdcf‘;fa“
Van Phan tich va|Phan tich va| Vin dung cii tuong déi. t{“"nh‘_’ ‘l":‘?-
dung cay 60% | van dung cai dat | vin dung cai | dat cau tric dix Ca?’ l? s
b F Vs Lo b G WAL o s tim kiém,
nhi phin cdu trac dir liéu | dat cau tric dir lidu.. S tani
" phit liéu phit hop bing i, H
X - : i cdy véi dit
kiem, bang - liéu cy thé.
bim, B-
cay cho
luu trir dix
liéu cu thé.
Vién dung dugc | Vén dung dugce | Véan dung duge | Vin dung céc Gl b
thuit toan sdp | thuittoinsip | thudttoansip | thudttodn sip Ao
Thuit toan xép, tim kiém | xép, tim kiém x€p, tim kiém x€p, tim kiém ALY
G RSN S e AT e dung cac thuat
sap xep/ 20% voi dr liéu cu | voidir liucu | véidirliéu cu voi dir liéu cu todn <l x&
tim kiém ® |thé va c6 két| thé vacokét thé. thé & mirc - ‘p I,).’
£ g 2 . £ L. tim kiém vai
qua chinh xac qua tuong doi tuong doi. e 2
: ! dir li€u cu thé.
chinh xac.
Phan tich Phan tich va cai | Phan tich va | Phan tich va cai | Cai dit tuong
va cai dat dit hoan chinh | cai dit twong | dit dugc thuit | d6i thuat todn | Chua hoin
cau tric dir thudt todn co | d6i hoan chinh | todn co ban véi | co ban v4i cau | thanh cai dat
liéu co ban vdi cau tric | thudt todn co | cdu triic co ban | tric co ban va tuong doi
ban, cdy co ban va cdy | ban véi cau | va ciy nhi phdn | cdy nhi phén | thuit todn co
= 20% . = : , O b I =l SR
nhi phan nhi phan tim | tric co ban va | tim kiém tim kiém ban vdi cau
tim kiém kiém cdy nhi phéan tric co ban va
trong tim kiém cdy nhi phan
truong hop tim kiém.

thue té
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