BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET

HQC PHAN: KY NANG GIAO TIEP
M3 hoc phén: 2030003
Tén tiéng Anh: Communication Skills
THUQC CTPT NGANH KHOA HQC DU LIEU

1. Thong tin chung vé hoc phan:

1) M4 hoc phan: 2030003

2) Sb tin chi: 2

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 0

- Bai tap 0

- Thao luan: 0

- Thuc hanh/Thi nghi¢m: 30

- Tong s6 tiét quy doi 30

4) Day cho SV ndm thtr Hoc ky 2, nam thu 1
5) Hoc phan hoc trudc: Khong

6) Céc gidng vién giang day ThS. Truong Thanh Long , Khoa KHXH & NV
7) Khoa Quan 1y hoc phan Toan va Thong ké

. . Bit budc O Tu chon tu do
8) Loai hoc phan: ,
[Ty chon theo dinh hudng (bat budc)

Giéo duc dai cuong

[ Co s& nganh/khdi nganh
. [ Chuyén nganh

9) Thudc thanh phan hoc tap ,
(] BO tro

(] Thuc tap, thuc té

(] D6 an t6t nghiép/Khoéa luan tot nghiép

10) Ngon ngit giang day Tiéng Viét




O Tiéng Anh

Tryc tiép

11) Phuong thurc giang day O Tryc tuyén

O Tryec tiép va truc tuyén

2. M8 ta hoc phan: K¥ ning giao tiép 1a hoc phan thudc khdi kién thire gido duc dai
cuong trong chuong trinh dao tao trinh d¢ dai hoc. Trén co sé xac dinh muc tiéu va chuin
dau ra, hoc phan duoc xdy dung nham trang bi nhiing kién thirc chung vé giao tiép va rén
luyén nhitng k¥ ning giao tiép co ban cho sinh vién. Qua do, gitip sinh vién van dung linh
hoat, hiéu qua cac k¥ niang giao tiép vao qué trinh hoc tap va thuc tién cudc séng. Ngoai ra,
hoc phan con giup sinh vién nang cao ¥ thirc, trach nhiém trong qué trinh giao tiép, gop
phan hinh thanh vin héa giao tiép ctia ca nhan va xa hoi.

3. Muc tiéu ciia hoc phén

+ CO1: Trang bj nhimng kién thtrc chung vé giao tiép, gitp sinh vién hiéu dugc khai
niém, chirc ning, vai tro va cac loai hinh giao tiép; hiéu dugc cac nguyén tic va qua trinh
giao tiép; Giup sinh vién nhan thirc duoc dic diém, vai tro va nhitng k¥ ning co ban trong
hoat dong giao tiép bang ngdn ngit, phi ngdn ngir.

+ CO2: Rén luyén va budce dau hinh thanh cho sinh vién k¥ ning giao tiép bang ngon
ngir néi va ngdn ngit viét; k¥ nang giao tiép ngdn ngit co thé va quan Iy cam xic.

+ CO3: Sinh vién nhén thitc dugc ¥ nghia, tAm quan trong ciia giao tiép va k¥ ning
giao tiép trong cudc sdng; c6 thai do tich cuc trong hoc tap va rén luyén k¥ ning giao tiép
cua ban than; tu tin, chi dong, van dung linh hoat, khéo 1éo cac k¥ nang giao tiép vao nhitng
tinh hudng cu thé trong thuc tién cudc song.

+ CO7: Sinh vién ¢6 ¥ thirc, trach nhiém trong qua trinh giao tiép, gop phan hinh thanh
van hoa giao tiép clia ca nhan va xa hoi.

+ CO4: Hinh thanh va phat trién ¥ thirc, trach nhiém trong qua trinh giao tiép, gop phan
hinh thanh vin héa giao tiép ciia ca nhan va x3 hoi.

4. Chuan dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé véi cac chi bao ciia PLOs)

Hoc phan déng gép cho chuan dau ra PLO ctia chuwong trinh ddo tao tai PI theo mirc do sau: L
= Mirc thap; M = Miic trung binh; H = Mtic cao



Ki . Pong gop Murc do
N Noi dung CLO ] .
hi¢u cho PLO.PI | dong gop

Xéc dinh dugc cac khai niém, chirc nang, vai tro
PLOI1 (PI 1.1) X,L

CLOI | va céac loai hinh giao tiép; cic nguyén tic va qua
PLOG6 (P16.2) Y,L

trinh giao tiép.

Phan tich dugc dic diém, vai tro cia giao tiép PLO1 (PI 1.1) X L

CLO?2 A ~ - - A . ~ ~. oA
ngdn ngir, giao ti€p phi ngon ngir; van dung duogc PLOG (P1 6.2) Y.L

nhirng k¥ ning giao tiép vao thuc tién.

Van dung linh hoat k¥ ning giao tiép bang ngdn
ngit ndi, ngdn ngit viét trong cudc song; ky nang | PLOI (PI 1.1) X, L

CLO3 giao tiép phi ngdn ngit trong cac tinh hudng cu | PLO6 (PI 6.2) Y,L
thé.
Nhan thitc duge tAm quan trong cta giao tiép va
k¥ nang giao tiép trong cudc song; co thai do tich
cuc trong hoc tap, nghién ctu va rén luyén ky
CLO4 PLOG6 (P16.2) Y,L

nang giao tiép cta ban than; Ty tin, chu dong va
van dyng linh hoat cac k¥ ning giao tiép trong

thuce tién.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to Muc dich
chirc day hoc

Chuén diu ra caa hoc
phan dat dugc

Cung cap cho nguoi hoc hé théng kién
thirc Iy thuyét nén tang, trinh bay cac khai
. niém, dinh nghia va dinh Iy trong tdm mat
Diengiang |« h logic, gitip nguoi hoc hinh thanh t | SO €H02, CLO3

duy khai quat va tiép can ndi dung hoc

phan mot cach hé thong.

Giip nguoi hoc rén luyén ky nang van
dung 1y thuyét dé giai quyét bai toan cu
Bai tap trén 16p | thé, phat trién tu duy phén tich, phan bién, | CLO1, CLO2, CLO3
va hinh thanh kha ndng trinh bay 1ap luan

toan hoc mot cach mach lac.




Bai tap ¢ nha

Tao diéu kién cho nguoi hoc cing cd kién
thirc, phat trién ning luc tu hoc, tu duy

doc lap, va kha nang nghién ctru mé rong

CLOl1, CLO2, CLO3,

thong qua vi¢c giai cac bai toan nang cao Lo
va doc tai liéu chuyén sau.
6. Ké hoach giang day chi tiét
Buoi hoc N¢i dung CDR hgc
phén
(1) ) 3)
1,2,3 Chuong 1 CLOl,
(6 tict Iy NHUNG VAN PE CHUNG VE GIAO TIEP CLO2,
thuyet | 1 1 Knhai niém, phan loai giao tiép CLO3
" 4:[1ét 1.1.1. Khdi niém giao tiép
thflo 1.1.2. Phén logi giao tiép
lugn) 1.2. Chic niing va vai tro ciia giao tiép
1.2.1. Chirc ndng giao tiép
1.2.2. Vai tré cia giao tiép
1.3. Nguyén tic va qua trinh giao tiép
1.3.1. Nguyén tdic giao tiép
1.3.2. Qud trinh giao tiép
Théo luin:
1. Van hoa giao tiép trong nha trudng.
2. Nhitng han ché, trd ngai trong qua trinh giao tiép.
3. Nhitng bién phap dé nang cao hiéu qua giao tiép.
4,5,6,7 Chuong 2 CLO1,
(6tietly KY NANG GIAO TIEP BANG NGON NGU CLO2,
thuyéit, 2.1. Pic diém, vai tro ciia giao tiép bang ngdn ngir CLO3
1ot 2.1.1. Bdc diém ciia giao tiép bang ngon ngi
l:::l(;) 2.1.2. Vai tro cua giaor z‘ié'p‘ bang ngén ngir
2.2. Phan loai giao tiép bang ngon ngir
2.2.1. Giao tiép bang ngén ngir noi




2.2.2. Giao tiép bang ngdn ngir viét

2.3. Mt s6 k¥ ning giao tiép biang ngon ngir
2.3.1. Ky nang dat cau hoi

2.3.2. Ky nang khen, phé binh

2.3.3. Ky ning dam phan va thuyét phuc
2.3.4. Ky ndng thuyét trinh

2.3.5. Ky nang viét CV (Curriculum Vitae)
2.3.6. Ky niing viét thw tin

Thuc hanh

1. Thuyét trinh theo chi dé.

2. Viét CV theo nganh tuyén dung.

3. Viét bao cdo, lap ké hoach hoc tap, cong tac.

8,9,10,
11
(6 tiét Iy
thuyét
+10 tiét
thuc
hanh)

Chuong 3

KY NANG GIAO TIEP PHI NGON NGU
3.1. Pic diém, vai tro cia giao tiép phi ngoén ngir
3.1.1. Pdc diém giao tiép phi ngdn ngir
3.1.2. Vai tro cia giao tiép phi ngén ngir
3.2. K§¥ ning giao tiép bing ngon ngir co thé
3.2.1. Anh mat, nét mat, nu cuoi
3.2.2. Tuthé dang diéu, cur chi
3.2.3. Khodng cdch, di chuyén, tiép xiic
3.2.4. Trang phuc
3.3. Ky ning quan ly cam xuc
3.3.1. Nhan dién cam xuc
3.3.2. Kiém sodt cam xiic
3.3.3. Giai toa cam xuc
Thuc hanh
1. Tao an tugng ban dau trong tinh hubng giao tiép.
2. Poc vi d6i twong giao tiép qua ngdn ngir co thé.

3.Thyc hanh tong hop k¥ nang giao tiép.

CLOL,
CLO2,
CLO3,
CLO4

. Tai liéu phuc vu mén hoc




Gi4o trinh chinh:

[1] Huynh Van Son (chu bién 2011), Gido trinh ky nang
giao tiép, Nxb Tré, Ha Noi.

Tai liéu tham khao:

[1] Le Thi Bung (2000), Tam Iy hoc ung xir, Nxb Gido dyc.
[2] Nguyén Van Pong (2011), Tdam Iy hoc giao tiép, Nxb
Chinh tri - Hanh chinh.

[3] Chu Van Durc (chu bién, 2005), Gido trinh ky nang giao
tiép, Nxb Ha Noi.

[4] Pang Tung Hoa (chu bién, 2012), Ky ndng giao tiép va
thuyét trinh, Nxb Khoa hoc Ty nhién va Coéng nghé Ha Ni.

Cac loai hoc liéu khac:

[1] Patrick king (2017), Nghé thudt giao tiép hiéu qud, Nxb
Thé gidi.

[2] Dale Carnegie (2018), Pdac Nhdn Tam (Nguyén Hién Lé

dich), Nxb Tré, Ha Noi.

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thic danh

Chuan dau ra caa hoc

luan todn hoc mot cach chit ché, logic.

Muc dich A
gla ’ phan
Dénh gia kha nang hi€u va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
Tu luan ching minh, tinh toan, va trinh bay lap CLO1, CLO2, CLO3

Bai tép trén l6p

Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai todn cu thé theo nhom hodc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLOlI, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc l1ap
va kha ning van dung kién thic vao cic
tinh huéng nang cao hodc mo rong; déng

thoi phat trién ky ning nghién ctu ca

CLOl1, CLO2, CLO3,
CLO4




nhan va giai quyét bai toan theo hudng

sang tao.

8.2. Ké hoach kiém tra danh gia theo CLO

STT | Hinh thirc Tiéu chi danh gia Thoi diém | CPR ciia | Trong
danh gia HP 0

- Thyc hién nghiém tlc ndi quy
16p hoc; co6 ¥y thire tham gia xay

. dung bai. CLOL,
-Ti i do 1 A Toan dot | CLO2,

Qud trinh Tinh chua dong, tich cuc chuan < 50%

bi bai va tham gia cac hoat dong | thuc tap CLO3,
trong gio hoc. CLO4
- Hinh thire, chét luong cac noi
dung thyc hanh.
- Chuéan bj ndi dung, thao luan,
thuc hanh theo sy phan cong.

2 | cudikp - Tich cuc tham gia day du cac iuéi ii‘?’t CLO 14‘ 50%
budi thao luan, thyc hanh. thye tap | CLO

8.3 Thang danh gia chuin diu ra (CLO)

CLOLl: Xéc dinh dugc cac khai ni¢m, chirc ndng, vai tro va

nguyén tic va qué trinh giao tiép.

cac loai hinh giao tiép; cac

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations

< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Xac dinh duoc | Khong xac | Xac dinh | X4c dinh Xac dinh va X4c dinh va
cac khai niém, | dinh duoc dugc nhung | dugc day du | phén tich duge | dien giai
chirc nang, vai chua day du mot cach rd dugc  mot
trd va cac loai rang, logic, c6 | cach sang tao
. chiéu sau cac khai

hinh giao tiép;
cac nguyén tic
va qua trinh giao
tiép.

niém va cac
két qua co
ban lién
quan.




CLO2: Xac dinh duoc dic diém, vai trd ciia giao tiép ngdn ngit, giao tiép phi ngdn ngir; van
dung dugc nhirng ky ndng giao tiép vao thuc tién.

Fail - Beginning - Developing Sufficient - Exemplary

, ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Xac dinh duoc | Khong xac | xac dinh | xac dinh xac dinh phan | xdc dinh va
dic didm, vai trd | dinh dugc | dugc nhung | dugc ddy du | tich dwge mot | dién g

cia giao tiép
ngén nglr, giao
tiép phi ngodn
nglr; van dung
dugc nhiing k¥
ning giao tiép
vao thuc
tién.trong doanh
nghiép;

chua déy du

cach ro rang,
logic, ¢6 chi¢u
sau

duoc  mot
cach  sang
tao cac khai
niém va cac
két qua co
ban lién
quan.

CLO3: Van dung duoc cac cong cu sO va phan mém véi cac van dé€ lién quan nganh hoc;

C6 kha nang tham gia truc tiép vao cac cong viéc chuyén mon nghé nghiép

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations

< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Van dung dugc | Khong thuc | Thuc Thuc Thuc hién/Van | Thuc
cac cong cu s | hién/van hién/Van hién/Van dung duoc va | hién/Van
va phgn mém vagi | dung duoc dung dugc | dung dugc | phan tich dugc | dung  mot
cac van dé lién nhung chua | day dunhung | mot cach linh | cach  sang
quan nganh hoc; day du ch1~ trong | hoat tao
C6 khda nang nhlfng

truong  hop

tham gia tryc
tiép vao cac cong
viéc chuyén mon
nghé nghiép

quen thudc

CLO4: Nhan thirc dugc tam quan trong cta giao tiép va k¥ nang giao tiép trong cudc séng;

co thai do tich cuc trong hoc tap, nghi€n ctru va rén luyén k¥ nang giao tiép cua ban than;

Tu tin, chi dong va van dung linh hoat cac k¥ ning giao tiép trong thuc tién.




Fail - Beginning - Developing Sufficient - Exemplary
Th dénh oi Below Needs - Marginally Meet - Exceeds
ang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Nhan thure Khéng nhan | nhén thuc nhan thirc va | Nhéan thuc va Nhan thirc
duoc tAm quan thire duogc duoc Vép dung | véan dung kién | va van
o kién thirc dé | thire vao cac dung kién
trong cua giao giai quyét tinh huéng m¢ | thirc vao cac
tiep va ky ning bai toan rong tinh huéng
120 tiép tron trong tinh mo rong
& ,p g huong quen mot cach
cudc song; co thudc sang tao
thai d6 tich cuc
trong hoc tap,
nghién clru va
rén luyén k§
nang giao tiép
cua ban than; Tu
tin, chti dong va
van dung linh
hoat cac k¥ nang
giao tiép trong
thuc tién.
9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién day du ndi dung, thoi luong va tién
d6 giang day theo dé cuong hoc phan.

- HJ tro, tu van hoc tap va giai dap thic mic cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bi bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai d6 nghiém tac, chuan myc va c6
trach nhiém trong sudt qua trinh hoc phén.

Quy dinh vé tham du 16p hoc

- Nguoi hoc co trach nhi¢m tham du dﬁy du cac
budi hoc theo ké hoach ctia hoc phan.




- Viéc diém danh dugc thuc hién nghiém tac ¢
tirng budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mit.

- Trudng hop vang mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung
cip minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung XxUr van minh, ton trong gidng vién va ban
hoc; khong gdy mat trat ty trong 16p.

- Chi st dung thiét bi dién tr cho muc dich hoc
tap khi dugc pheép.

- Gilr gin v¢€ sinh, co s¢ vat chit va tuan tha
chuin myc dao dirc nghé nghiép su pham.

Céc quy dinh khéc

- Tuan thu cac quy dinh cua Nha truong lién
quan dén hoc tap va thi cur.

- Trung thyc trong hoc tap va kiém tra, tuyét d6i
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

GV. BIEN SOAN

GD. CTDT

Binh Dinh, ngay ..... thang ..... nam 2025

TK. QL HQC PHAN

PGS.TS Lé Cong Trinh

TK. QL. CTDT

PGS.TS Lé Cong Trinh

HIEU TRUONG

PGS.TS Doan Dirc Tung

10



11



BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

DE CUONG CHI TIET
HQC PHAN: Tin hoc co s&
Tén tiéng Anh: Basic Information
THUQC CTPT NGANH: Toan irng dung

1. Thong tin chung vé hoc phan:

1) Mi hoc phan: 1050240

2) Sé tin chi: 03

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tap 0

- Thao luan: 0

- Thuc hanh/Thi nghiém: 30

- Tong s6 tiét quy ddi 60

4) Day cho SV nam tha Hoc ky 1 ndm tha: 1

5) Hoc phéan hoc trude:

6) Cac giang vién giang day Giang vién Khoa Cong nghé thong tin
7) Khoa Quan 1y hoc phan Khoa Cong nghé thong tin

Bit budc 1 Tu chon tu do

8) Loai hoc phﬁn: ,
Ty chon theo dinh hudng (bat budc)

] Gido duc dai cuong

Co sé nganh/khdi nganh
. [J Chuyén nganh

9) Thudc thanh phan hoc tap ,
L1 BO tro

0] Thuec tap, thuc té

[0 Db an t6t nghiép/ Khoa luan tot nghiép

10) Ngon ngir giang day Tiéng Viét




[ Tiéng Anh

11) Phuong thure giang day

Truyc tiép
O Tryc tuyén

O Truec tiép va truc tuyén

2. M6 ta hoc phan (nhu ban hién hanh)

Hoc phéan cung céap cho sinh vién nhirng kién thirc co ban vé ngon ngtr lap trinh no61

chung va ngdn ngir 1ap trinh Python noi riéng. Tt do sinh vién c6 thé hiéu vé cac khai ni¢m

co ban cia mQt ngdn ngtr 1ap trinh vi du nhu kiéu dir liu, bién, hang, biéu thirc, cau I¢énh,

cau truc... Sinh vién c6 thé sir dung ngon ngtr nay dé giai quyet mot so bai toan trong nganh

hoc cua minh.

3. Muc tiéu ciia hoc phin

+ CO1. Cung cap nhirng kién thirc m&i vé Tin hoc trong thoi dai cong nghiép 4.0,

chuyén doi s6 va nhirng tng dung dic truwng.

+ CO2. Trang bi cho sinh vién kién thirc vé ngon ngir lap trinh thong dung hién nay,

ngon ngtt Python.

+ CO3. Giup sinh vién doc hiéu va ty viét chuong trinh may tinh bang ngdén ngir

Python.

+ CO4. Nhan thay dugc tam quan trong, vi tri mon hoc trong toan bd qua trinh tich lity

kién thurc va lam viéc.

+ COS. Co6 théai do hoc tap nghiém tuc, tich cuc xay dung bai, chi dong linh hoi tri

thirc, hinh thanh thai d6 nghiém tac trong hoc tap va ty nghién ctru.
4. Chuin dau ra ciia hoc phan (CLOs)

(Chuan dau ra cua hoc phan va moi lién hé véi cac chi bao cua PLOs )

Hoc phan dong gop cho chuan dau ra PLO ctia chuong trinh dio tao tai PI theo muc do sau: L
= M thip; M = Miic trung binh; H = Miic cao

Ky hi¢u

N¢i dung CLO

Dong
gop cho
PLO.PI

Mirc do
dong
gop




CLOl1 Hiéu kién thirc méi vé Tin hoc trong thoi dai cong | PI3.1 L

nghiép 4.0, chuyén d6i s, cac ung dung dic trung ciia

cong ngh¢ thong tin hién tai.

CLO2 Giai thich duoc cdu tric cia mot chuong trinh Python. |  PI3.1 L

Van dung duogc cac cau I¢énh don gian dé gidi bai tap.

CLO3 Phan biét dugc ham dung san va ham do nguoi dung | PI3.1 M

dinh nghia. Xay dung dugc cac ham don gian.

CLO4 Thao tac duogc trén mang nhiéu chiéu. Té chuc duge | PI3.1 M

ma tran.

ma tran va thyc hién duoc cac phép toan co ban trén

5. Phwong phap, hinh thirc t6 chire day hoc

Phwong phap, hinh

thire t6 chirc day hoc

Muc dich

CDR cua HP dat dwgc

Dién giang

Cung cip cho SV hé thong kién thirc
nén tang cia mon hoc mot cach khoa

hoc, logic.

CLOl, CLO2, CLO3
CLO4

Pam thoai, van dap

Truy van céc kién thirc da tich lily cua
SV dé tir d6 c6 thé giang day cac kién
thirc hop 1y, bo sung nhiing kién thuc
can thiét cho sinh vién, ting ky ning
giao tiép, k¥ ning trinh by clia sinh

vién.

CLOl1, CLO2, CLO3
CLO4

Thuc hanh

Giai quyét cac bai toan trong nganh
sinh vién hoc bang nhimng kién thirc
da dugc cung cap, sir dung may tinh
va cac cong cu duge cung cap dé thuc
hanh

CLO2, CLO3
CLO4

Néu van de va giai quyét

van dé

Dit ra cac van dé thyc té can giai quyét
trong hoat dong cong viéc cia quan ly
thong qua hé thdng thong tin. Tir d6, gitp
sinh tao k¥ ndng tu duy phan tich, phan
bién va sir dung cac giai phap thay thé

CLO1, CLO2, CLO3,
CLO4




trong moi truong thay doi.

Tu hoc Giup cho nguoi hoc tang cuong nang luc | CLO1, CLO2, CLO3,
tu hoc, tu nghién ctru. Co6 tinh trung thuc CLO4
khach quan; c6 trach nhiém trong hoc tap

va trong cong viéc.

6. K¢ hoach giing day chi tiét

Buoi Noi dung CDR hoc
hoc phan
) o4 A o \ x| CLOI
Chuong 1. Tin hoc trong thoi dai cong nghiép 4.0 va chuyén
doi so
I | 1.1.vai tro cta Tin hoc trong thoi dai cong nghiép 4.0
(3 tié) 1.2. Vai tro ctia Tin hoc trong chuyén doi so, kinh té sd
1.3. Nhitng tng dung hién tai va trong twong lai cia Tin hgc trong
nén kinh té sd.
Chuong 2. Python va méi trudng lam viéc gigg’
2 2.1. Giéi thiéu vé Python
(3 tiét) | 2.2. Jupiter notebook
2.3. Anaconda
2.4. Bai tap
3 N \ CLO2,
(3 tidt) Bai tap thuc hanh 1, 2 CLO3
Chuong 3. Kiéu dit liéu trong Python CLOZ,
. CLO3
3.1. Bién trong Python
4 3.2. Kiéu dir liéu s trong Python
(U | 3.1, Cac kidu dit liéu s
3.2.2. Chuyén doi gitra cac kiéu sb trong Python
3.3. M6-dun Decimal trong Python CLOZ,
. CLO3
5 3.4. Phan so trong Python
(3 tiet) .
3.5. Toan hoc trong Python
Chuwong 4. Cau lénh CLO2,
6 3 i CLO3
(3 tiét) 4.1. Lénh lya chon if
4.2. Lénh lap for..in



https://quantrimang.com/gioi-thieu-qua-ve-chuoi-so-list-trong-python-140881#mcetoc_1cf9ja1n10
https://quantrimang.com/gioi-thieu-qua-ve-chuoi-so-list-trong-python-140881#mcetoc_1brlde96v0
https://quantrimang.com/gioi-thieu-qua-ve-chuoi-so-list-trong-python-140881#mcetoc_1cf9ja1n11
https://quantrimang.com/gioi-thieu-qua-ve-chuoi-so-list-trong-python-140881#mcetoc_1cf9ja1n12
https://quantrimang.com/gioi-thieu-qua-ve-chuoi-so-list-trong-python-140881#mcetoc_1cf9ja1n13
https://quantrimang.com/gioi-thieu-qua-ve-chuoi-so-list-trong-python-140881#mcetoc_1cf9ja1n15
https://quantrimang.com/gioi-thieu-qua-ve-chuoi-so-list-trong-python-140881#mcetoc_1cf9ja1n16

7 Bai tap thuc hanh 3,4

CLO2,

g CLO3
(3 tiet)
4.3. Lénh lap while CLOZ,
8 A - CLO3
(3 tiét) 4.4. Lénh break va continue
4.5. Lénh pass
CLO2,
9 , Bai tap thyc hanh 5,6 CLO3
(3 tiet)
Chwong 5. Ham Python CLO3
5.1. Khéi niém
(31% ) 5.2. Cac ham tich hop san cta Python
tiet
5.3. Cac ham nguoi dung tu dinh nghia
5.4. Tham sb ctia ham
5.5. Ham dé quy CLO3
11 \ A
(3 tibt) 5.6. Ham vo6 danh
5.7. Bai tap
12’ Bai tap thuc hanh 7,8 CLO3
(3 tiet)
Chwong 6. Ma tran trong Python CLO4
6.1. Mang mot chiéu
13 6.2. Cac phép toan trén mang mot chiéu
(3 tiét) | 6.3. Mang nhiéu chiéu
6.4. Khéi tao mot ma tran
6.5. Truy cap vao timg phan tir ciia ma tran
6.6. Chuyén vi ma tran, Reshape ma tran CLO4
14 , . (o en A
(3 tidt) 6.7. Cac phép toan gilra ma tran va vector
6.8. Bai tap
15 N \ CLO4
(3 tide) Bai tap thuc hanh 9,10

7. Tai liéu phuc vu mon hgc



https://machinelearningcoban.com/2017/10/20/fundaml_matrices/#-mang-nhieu-chieu
https://machinelearningcoban.com/2017/10/20/fundaml_matrices/#-khoi-tao-mot-ma-tran
https://machinelearningcoban.com/2017/10/20/fundaml_matrices/#-truy-cap-vao-tung-phan-tu-cua-ma-tran
https://machinelearningcoban.com/2017/10/20/fundaml_matrices/#-chuyen-vi-ma-tran-reshape-ma-tran
https://machinelearningcoban.com/2017/10/20/fundaml_matrices/#-cac-phep-toan-giua-ma-tran-va-vector

Tai li¢u chinh: [1] Easy Python Programming for Beginners, Felix Alvaro, 2015

Tai liéu tham khao | [2] Learning Python, Fabrizio Romano, Packt Publishing Ltd, 2015. ISBN
thém: 978-1-78355-171-2

[3] HO Ta Bao, “Thoi chuyén d6i s6-Tri tué nhan tao va khoa hoc dit liéu”,
Vién John von Neumann, TP. H5 Chi Minh, 2018

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuan dau ra ciaa hoc
g Muc dich N :

gia : phan
: . : CLOl,
o Tham gia va thyc hi¢n bai tap dua ra trong CLO2
Bal tap thoi gian dwr budi hoc bt bude CLO3.
CLO4,
Thyc hién dugc céc chirc nang theo yéu CLO3
Thuc hanh A, . \ R ’
cau cua cac bai thuc hanh va bai thi. CLO4

8.2. Ké hoach kiém tra danh gia theo CLO

Thoi CDR cua | Trong

STT Danh gia Tiéu chi danh gia diém HP so

1 Quad trinh

Tham gia va thyc hanh cac Bubi hoc CLO1

Bai tap bai tap tot trong thoi gian CLO2 10%
tham du buoi hoc bat budc.
Kiém tra gitta ky | Thuc hién mot bai thuc
hanh v6i ndi dung yéu cau | Gittahoc | CLO3, 30%
trén may tinh thyuc hién cac | ky CLO4
] chtrc nang da cho. i
2 Cuoi ky Pép 4n cita giang vien | Cu0thoe | CLO3. 1 gh0,

ky CLO4

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Hiéu kién thirc méi vé Tin hoc trong thoi dai cong nghiép 4.0, chuyén dbi sb, cac

ung dung dac trung cia cong nghé thong tin hién tai.

i Beginning - . .
Fail - Need Developing | Sufficient- | Exemplary
eeds
Thang danh gia Below - Marginally Meet - Exceeds
. Improvemen ) .
Expectation adequate expectation expectation
t 40%-54%

6



< 40% 55%-69% | 70%-84% 5 85% -
100%
Tiéu chi
1.1. Hiéu kién | Khong hiéu | Hiéu duogc | Hiéu duoc | Hiéu duoc noi | Hiéu  duoc
thirc méi vé Tin | dugc  cac | mot phan rat | mot  phan | dung lién | nd1  dung
hoc trong thot dai | ndi dung | it cidc ndi | cac nd1 dung | quan dén Tin | lién quan
cong nghiép 4.0, | lién  quan | dung  lién |lién  quan | hoc trong thdi | dén Tin hoc
chuyén d6i sb dén Tin hoc | quan dén Tin | &én Tin hoc | dai cong | trong  thoi
trong thoi | hoc  trong | trong  thoi | nghi¢p 4.0, | dai cong
dai cong | thoi dai cong | dai cong | chuyén doi sb. | nghiép 4.0,
nghiép 4.0, | nghigp 4.0, | nghigp 4.0, chuyén doi
chuyén ddi | chuyén dbi | chuyén doi s6
5. 50. s0.
12. Hiéu kién | Khong hiéu | Hiéu duoc | Hieu duogc | Hiéu duoc ndi | Hieu duoc
. . A , |dugc  cac | mQt phan rat | mdt  phan | dung lién [ n01  dung
thirc m&i vé cac | .. . . A | A TSI A
) _ |nd1  dung |it cac ndi|cac ndi dung | quan dén cac | lién  quan
ung dung dac|jign  quan |dung  lién |lien  quan | Gng dung dic | dén cac tng
trung cua cong | dén cac ung | quan dén cac | dén cac Ung | trung cua | dung dac
nghé thong tin |dung dac |ung  dung |dung  dic | cong ‘ nghé trung cua
A trung cua | ddc  trung | trung  cua | thong tin hién | cong nghé
hién tai. N N N N N . . :
cong nghé | clia cong | cong nghé | tai. thong  tin
thong  tin | nghé thong | thong tin hién tai.
hién tai. tin hién tai. | hién tai.

CLO2: Giai thich duoc cau triac ciia mot chuong trinh Python.

don gian dé giai bai tap.

Van dung dugc cac cau 1énh

Fail — Beginning - | Developing - Sufficient - Exemplary -
Below Needs Marginally Meet Exceeds
Thang danh gia Expectation | Improvemen adequate expectation expectations
< 40% t 40%-54% 55%-69% 70%-84% 85% - 100%
Tiéu chi
2.1. Giai thich | Khong giai | Giai thich | Giai thich | Giai thich | Gidi  thich
dugc cau trac cua | thich duoc | duge  mét | duge mdt | duge cau trac | rd, dﬁy du
mot chuong trinh | cAu  tric | phan rat it | phan cdu trac | chwong trinh | va c6 thé 4p
Python chuong vé ciu tric | chuong trinh | Python dung  kién
trinh chuong Python thirc vé cau
Python




trinh tric chuong

Python trinh Python

2.2. Van dung | Khong van | Van dung | Van dung | Van dung tdt | Van dung
dugc cac cau | dung duoc | duoc rat it | duoc mot | cac cau 1énh | linh  hoat
1énh don gian dé | cac cau | cac cau | phan cac cdu | don gian dé | cac cau lénh
giai bai tap lénh dé giai | lénh  don | lénh dé gidi | giai bai tap dé giai
bai tap don | gian dé giai | bai tdp don quyét  bai

gian bai tap gian tap hiéu qua

CLO3: Phan biét dugc ham dyng san va ham do nguoi dung dinh nghia. Xay dung dugc

cac ham don gian.

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet i Excee.ds
Thang danh gia Expectation Improvemen adequate expectation expectation
caome | VY ssvsom | q0mesave | S0
100%
Tiéu chi

3.1. Phan bi¢t | Khong phan | Phan biét | Phan  biét | Phan biét rd | Phan biét 1o
dugc ham dyng | bi¢t dugc | dwgc  mot | dugc  mot | gita cac loai | rang, chinh
san va ham do | gitta ham | phdn rdt it|phan  gitta | ham xac va ¢o
ngudi dung dinh | dung sin va | giita cac loai | cac loai ham thé trinh bay
nghia ham do | ham dugc vi du
ngudi dung vé cac loai

dinh nghia ham
3.2. Xay dung|Khong xdy | Xdy dung|Xady dung | Xay dung | Xay dung
dugc cac ham | dung dugc |dugc  mdt | dugc  mot | dugc ham don | thanh thao
don gian ham  don | phan rat it | phan cua | gian ding yéu | cac ham
gian ciia mot ham | mot ham | cau don gian va
don gian don gian gidi  thich
duoc chuc
nang cua

chung

CLO4: Thao tac dugc trén mang nhiéu chiéu. Té chirc dugc ma tran va thuc hién duoc cac

phép toan co ban trén ma tran.




Fail - Beinn(ling i Developing Sufficient - E)::mp la:iry
Below cecs - Marginally Meet i Xcee. >
Thang danh gia . Improvemen : expectation
Expectation adequate expectation
s | VY ssoisom | 70084 8%
< - -
0 0 0 0 0 IOO%
Tiéu chi

4.1. Thao tac | Khong thao | Thao tac | Thao tac | Thao tac tot | Thao  tac
dugc trén mang | tac duoc | duoc  mot | dwoc mot | trén mang | thanh thao
nhiéu chiéu trén mang | phan rat it | phdn  trén | nhiéu chiéu trén mang

nhiéu chiéu

trén  mang

mang nhicu

nhiéu chiéu

nhiéu chiéu | chiéu va c6 thé
van  dung
trong  cac
bai toan cu

thé
4.2. Thuc hién | Khong thuc | Thuc  hién | Thuc  hién | Thuc hién | Thuc hién
dugc cac phép | hién dugc | dwgc  mot | dugc  mot | dung cac phép | thanh thao
toan co ban trén | cic  phép | phan rat it | phan cac [toan co ban |cac  phép
ma tran todn co ban | phép toan co | phép toan co | trén ma tran todn co ban
trén ma tran | ban trén ma | ban trén ma trén ma tran
tran tran va giai thich
dugc  két

qua

9. Cac quy dinh chung

Cam két cua giang vién

Lén 16p dung gio, giang du tiét va diy du noi dung,
chuén bi day du tai liéu co lién quan dé cung cap cho
sinh vién; san sang hd tro sinh vién trong qua trinh hoc

tap dé dam bao két qua hoc tap.

Yéu cau doi vai sinh vién

trén 16p.

Chuan bi day du tai li€u c6 lién quan, 6n lai cac kién
thirc & cac hoc phan tién quyét trudc, tham dyu cac bai
giang, lam cac bai tap, chuan bi trudc ndi dung bai hoc,

tham gia thao luan tich cuc trong céc gio tu hoc hoac




Quy dinh vé tham du 16p hoc | Tham du déy du cac budi hoc, véng hoc s& bi trir diém

chuyén can theo ti 1¢ tuong ung.

Quy dinh vé hanh vi trong 16p | Nghiém tic nghe giang va ghi chi, tich cuc suy nghi,

hoc thao luan dé tra 101 cau hoi.

Quy dinh vé hoc vu Piém danh gid qua trinh gdm 10% diém tich cuc hoc tap
va 30% diém kiém tra gita ky. Cac quy tic khac thuc

hién theo quy dinh dao tao cua Nha truong.

Céc quy dinh khac Khong.
Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN
TS. Lé Xuan Viét TS. Lé Xuan Viét
Gb. CTDT TK. QL. CTPT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh
HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: PAI SO TUYEN TiNH 1
Tén tiéng Anh: Linear Algebra 1
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) M4 hoc phan: 1010443

2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tép 15

- Thao luan: 0

- Thuc hanh/Thi nghi¢m: 0

- Tong s6 tiét quy doi 45

4) Day cho SV nam thtr Hoc ky 1, nam thu 1
5) Hoc phan hoc trudc: Khong

+ Lé Thanh Hiéu, Khoa Toan va Théng ké
6) Céc gidng vién giang day + Tran Dinh Luong, Khoa Toan va Thong ké
+ Lé Cong Trinh, Khoa Toan va Théng ké

7) Khoa Quan 1y hoc phan Toan va Thong ké
. . Bit budc O Tu chon tu do
8) Loai hoc phan: ,
[Ty chon theo dinh hudng (bat budc)
[1 Gido duc dai cuong
Co s¢ nganh/khdi nganh
9) Thudc thanh phan hoc tap [J Chuyén nganh

0 B6 tro
[ Thuc tap, thuc té




[0 Db an tot nghiép/Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngtr gidng day )
[] Tiéng Anh
Tryc tiép
11) Phuong thuc giang day O Tryc tuyén

O Tryec tiép va truc tuyén

2. M6 ta hoc phan: Pai 56 tuyén tinh 1 12 ndi dung bat budce trong trong chwong trinh
dao tao nganh Toan Gmg dung vi nd 1a chia khoa giup sinh vién tiép nhan cac kién thirc &
cac hoc phan tiép theo. Hoc phan trang bi cho sinh vién nhitng kién thtrc co ban lién quan
dén ma tran, dinh thirc, hé phuong trinh tuyén tinh, khong gian véc to, toan tir tuyén tinh,
khong gian vecto Euclid, chéo héa truc giao toan tir tuyén tinh ddi xtmg, dang toan phuong
thuc, mot sb phép phan tich ma tran, va lam quen voi 1ap trinh cho Pai s6 ma tran.

3. Muc tiéu ciia hoc phan

+ CO1: Cung cip cho nguoi hoc cac khai niém va cac két qua co ban lién quan dén ma
tran, dinh thirc, khong gian véc to, anh xa tuyén tinh, hé phuong trinh tuyén tinh;

+ CO2: Phat trién cho nguoi hoc kha nang van dung cac kién thirc v& ma tran, dinh
thirc; va ap dung vao viéc tim ma tran nghich dao, giai hé phuong trinh Crammer; cac kién
thire vé khong gian véc to, khong gian véc to Euclide, 4nh xa va tu ddng cu tuyén tinh
tong quat vao cac khong gian véc to R”, C".

+ CO3: Rén luyén cho nguoi hoc bat dau c¢6 ning luc sit dung cac cong cu sb va phan
mém voi cac van dé néu trén.

+ CO4: Hinh thanh va phat trién cho nguoi hoc tinh than tu hoc, tu nghién ctru va kha
nang giai quyét van dé doc 1ap thong qua viéc doc tai liéu chuyén nganh, lam bai tdp nang
cao va van dung dinh 1y trong cc bdi canh méi; tir d6 xay dung phuong phap hoc tap hicu

qua va tu duy triru tuong can thiét cho viéc hoc tap subt doi.

4. Chuén diu ra ciia hoc phan (CLOs)

(Chuén dau ra ctia hoc phﬁn va moi lién hé véi cac chi bao cua PLOs)
Hoc phan déng gép cho chuan dau ra PLO ctia chwong trinh ddo tao tai PI theo mirc do sau: L
= Mirc thap; M = Miic trung binh; H = Mtic cao

Ki Pong gop Mire do

N No6i dung CLO ) )
hi¢u cho PLO.PI | dong gop




Xac dinh duoc cac khai niém va cac két qua co
. o . ~ | PLO2 (P12.2) X,L
ban vé ma tran; khai niém va cac tinh chat co ban
CLo1 | . . o . . A PLO3 (PI3.1) Y,L
cua dinh thirc, hé phuong trinh tuyén tinh, khong
. ] PLO3 (P13.2) Y,L
glan vec to
PLO2 (P12.2) X,L
CLO2 | Van dung duoc céc kién thirc néu trén trén céc tap | PLO3 (PI 3.1) Y,L
R"va C". PLO3 (P13.2) Y,L
Thuc hién dugc cac ndi dung trén, dac biét 1a cac | PLO2 (PI2.2) X,L
CLO3 | phép phan tich ma tran, va van dung dugc vao mot | PLO3 (PI 3.1) Y,L
s6 mén hoc khac (Pai s6 tuyén tinh 2, ...) PLO3 (PI13.2) Y,L
Thuc hién dugc qua trinh tu hoc, tu nghién ctru,
sang tao va giai quyét van dé mot cach doc lap
thong qua viéc doc hiéu tai liéu chuyén nganh,
CLO4 | giai bai tap; tir @6 hinh thanh phuong phap hoc tap | PLO6 (PI 6.3) Y,L
hiéu qua va tinh than trach nhiém ca nhan trong
viée tiép can céc kién thic triru twong va chuyén
sau cua toan hoc.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra ciia hoc
phan dat dugc

Dién giang

Cung cap cho nguoi hoc hé théng kién
thirc Iy thuyét nén tang, trinh bay cac khai
niém, dinh nghia va dinh Iy trong tdm mat
cach logic, giup nguoi hoc hinh thanh tu
duy khai quat va tiép can ndi dung hoc

phan mot cach hé thong.

CLOl1, CLO2, CLO3

Bai tép trén 16p

Giip nguoi hoc reén luyén ky nang van
dung 1y thuyét dé giai quyét bai toan cu
thé, phat trién tu duy phan tich, phan bién,
va hinh thanh kha ndng trinh bay 1ap luan

toan hoc mot cach mach lac.

CLO1, CLO2, CLO3




Bai tap ¢ nha

Tao diéu kién cho nguoi hoc cing cd kién
thirc, phat trién ning luc tu hoc, tu duy

doc lap, va kha nang nghién ctru mé rong

CLOl1, CLO2, CLO3,

o A e g et g A CLO4
thong qua vi¢c gidi cac bai toan nang cao
va doc tai liéu chuyén sau.
6. Ké hoach giang day chi tiét
Budi hoc ns A
3 tiét/budi Noi dung CDR hgc phan
) 2) 3)
Chuong 0. TAP HQP, KY HIEU LOGIC, ANH XA, SO
PHUC
®Tap hop
L ®Cac ky hiéu logic CLO1
(3 tiet) ,
e Anh xa
5S4 phirc
e Bai tap
2-4 Chwong 1. MA TRAN - PINH THUC
(9 tiet) o Khai nié A CLO1,
€m ma tran
i i CLO2, CLO3
e Céc phép toan ma tran
e Mot sd ma tran dic biét
e Cac phép bién d6i so cap trén dong dwa ma tran vé
dang bac thang, Hang ctia ma tran
e Bai tap CLO4
e Dinh thirc: dinh nghia (theo cong thirc khai trié
in I,IC inh nghia (theo cong thirc khai trién) CLOL,
e Tinh Chét co ban cua dinh thirc CLO2, CLO3
e Mot sO 4p dung cua dinh thire: Ma tran nghich ddo, Phuong
trinh ma trdn 4AX = B, X4 = B v6i A kha nghich
o Bai t4
e ' CLO4
Chwong 2. HE PHUONG TRINH TUYEN TINH
5.6 e Dinh nghia hé¢ PTTT tong quét va hé PTTT thuan nhat, Hé CLOI,
(6 tiét) Cramer, dang ma trin CLO2, CLO3
e Dicu kién c6 nghiém — Pinh 1y Kronecker — Capelli




e Phuong phép gidi Gauss

e Mdi lién hé giita cac tap nghiém cta hé¢ PTTT tong quat va
hé thuan nhét tuong tng

e Bai tap
7-8 * Bai tip CLOl,
(6 tict) X CLO2, CLO3,
e Kiém tra giira ky CLO4
o-1 1 Chuong 3. KHONG GIAN VECTO, ANH XA TUYEN CLOI,
(9 tict) ‘ CLO2, CLO3
TINH
e Khai niém khong gian vécto R”, C"
e Hé vécto doc lap tuyén tinh, phy thudc tuyén tinh
e Hang cia mdt h¢ vécto (va Hang cua ma tran)
e Co 56 va sb chidu ciia khong gian vécto. Doi co so.
e Khong gian vécto con - Giao va tong cta cac khong gian
vécto con
e Khong gian con sinh b&i mot tdp cac vécto
e Khong gian véc to trén mot truong so.
.y Chwong 3. KHONG GIAN VECTO, ANH XA TUYEN | CLOL
o Af) TINH (tt) CLO2, CLO3
1€
e Anh xa tuyén tinh: dinh nghia, tinh chat CLO4

e Ma tran cta anh xa tuyén tinh

e Anh va hat nhan cua anh xa tuyén tinh, cong thirc s6
chiéu cua anh va hat nhan

e Ty dong cau tuyén tinh/ma tran vudng chéo hoa dugc
e Bai tap
e On tip

7. Tai liéu phuc vu mon hgc

Gido trinh chinh:

[1]. Lé Thanh Hiéu, Ngo Lam Xuén Chau. Gido trinh Dai
5o tuyen tinh. NXB Pai hoc Qudc gia Ha Noi, 2025

Tai liéu tham khao:

(NXB PHQG HN, 2 tip; NXB GD, 1 tap)

[2] Pai s tuyén tinh va Hinh hoc giai tich, Tran Trong Hué




Press 2019 (Draft Version).

[3] Deisenroth M. P., Faisal A. A. and Ong C. H.
Mathematics for machine learning. Cambridge University

Cac loai hoc liéu khac:

Hoc tap PYTHON v61 CODELEARN: https://codelearn.io/

8. Danh gia két qua hoc tip
8.1. Hinh thurc danh gia theo CLO

Hinh thwe danh
gia

Muc dich

Chuan dau ra caa hoc
phan

Tu luan

Danh gia kha ning hiéu va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
chirng minh, tinh toan, va trinh bay lap

luan todn hoc mot cach chat ché, logic.

CLOl1, CLO2, CLO3

Bai tap trén 16p

Rén luyén k¥ nang van dung ly thuyét dé
giai bai toan cu thé theo nhom hoidc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLOl, CLO2, CLO3,
CLO4

Bai tap & nha

Danh gia nang luc tu hoc, tu duy doc 1ap
va kha ning van dung kién thic vao cac

tinh hudng nang cao hodc mé rong; dong

CLOl1, CLO2, CLO3,

thoi phat trién ky ning nghién ctu ca CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘n  ax . Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia didm HP 5
1 Quad trinh 40%
Tham dy day du cac budi
hoc, ding gio, tich cuc|
A A tham gia hoat dong hoc tap | Tat ca cac
Chuynedn | yon lop va co thai do |budihoe | -0
nghiém tic trong sudt qua
trinh hoc phan.
Thyuc hién day da, dung |Cac budi
oA Al A L . < 1 CLOl,
Bai tap yéu cau, trinh bay chat ch&, 'hoc 7, 8, CLO?
thé hién tu duy phan tich |12, 13, 15 ’



https://codelearn.io/

va van dung kién thic vao CLO3,
viéc gidi bai tap. CLO4
Gidi céc bai todn tu ludn, |, ;. CLOL,
.2 N . R 222 | Budl hoc CLO2,
Kiém tra gifta ky | tinh todn, van dung kién
thie da hoc 8 CLO3,
T CLO4
2 Cuoi ky 60%
Danh gia kha nang vén ,
dung tong hop kién thirc dé | Theo  ké
Thi két thiic hoc g1,a1 bai ’toan tu: luaq mQ‘t hoach da}o CLOl,
hin cach chinh xac, loglc va [tao cua CLO2,
p chat chg, theo yéu cau hoc | Nha CLO3
phan va dap an chuan cua | truong
gidng vién.

8.3 Thang danh gia chuin diu ra (CLO)

CLO1: Xéac dinh duoc cac khai niém va cac két qua co ban vé ma tran; khai niém va cac
tinh chat co ban cua dinh thure, hé phuong trinh tuyén tinh, khong gian véc to, anh xa tuyén

tinh
Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations

< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Xac dinh duogc | Khong xac | Xac dinh | X4c dinh Xac dinh va Xac dinh va
cac khai niém va | dinh duoc dugc nhung | dugc day du | phan tich dugc | dién giai
cac két qﬁé co ' ' chua day du mot cach rd dugc  mot
ban vé ma tran; rémg, logic, c6 | cach sang tao
. chiéu sau cac khai

khai niém va cac
tinh chat co ban
cua dinh thirc, hé

niém va cac
két qua co

phuong trinh zizn. fién

tuyén tinh,

khong gian véc

to, anh xa tuyén

tinh

CLO2: Van dung duge cac kién thirc néu trén trén cac tap R" va C".
Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations

< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%

7




Van dung duoc
cac kién thuc
néu trén trén cac
tap R" va C".

Khong van
dung dugc

Van dung
dugc nhung
chua day du

Vén dung
duoc day du

Van dung va
phéan tich duoc
mot cach rod
rang, logic, c6
chiéu siu

Van dung va
dién

giai
duoc  mot
cach  sang

tao cac khai
niém va cac
két qua co
ban lién
quan.

CLO3: Thuc hién dugc cac ndi dung trén, dac biét 1a cac phép phan tich ma tran, va van

dung dugc vao mdt s6 moén hoc khac (bai $6 tuyén tinh 2, ...)

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Thuc hién dugc | Khong thuc | Thyc Thuc Thuc hién/Van | Thuc
cic noi dung hién/van hién/Van hién/Van dung dugc va | hién/Van
trén, dic biét 1a dung duogc dung  dugc | dung dugc | phén tich duoc | dung  mét
cac phép phan nhung chua | day dunhung | mot cach linh | cach  sang
tich ma tran, va day du chi~ trong | hoat tao
van dung duoc nhl,mg
% truong  hop

vao mot sO mon
hoc khac

quen thudc

CLO4: Thuc hién dugc qua trinh tu hoc, tu nghién ciru, sing tao va giai quyét van dé mot

cach doc lap thong qua viéc doc hiéu tai liéu chuyén nganh, giai bai tap; tir d6 hinh thanh

phuong phép hoc tap hiéu qua va tinh than trach nhiém c4 nhan trong viéc tiép can cac kién

thirc triru tugng va chuyén sau cua toan hoc.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation | expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Thuc hién | Khong thé Tu hoc va Thuc hién Chu dong tu Tu nghién
dugc qua trinh ty | tw hoc hgéc gi’éi qué't duoc qua hoc, doc hiéu clru sang
hoc, tu nghién ciru g1,é1 qué,t V?m de (ion trinh tu hoc tai liéu chuyén | tao, glél
o Lz van dé néu gian khi c6 vavan dung | nganh va van quyét dugc
va gial quyet van | hane c6 huéng dan kién thirc dé | dung kién thirc | van @& méi
dé mot cach doc huéng dan cu thé giai quyét vao céc tinh hodc phuc
1ap thong qua viée bai toan hudng mé tap, va deé
2 xeqea trong tinh rong xuat phuong
doc hicu tai licu hubng quen phap hoc tap
chuyén nganh, giai thudc hiéu qua




bai tap; tir d6 hinh
thanh phuong
phap hoc tap hiéu
qué va tinh than
trach nhiém cé
nhan trong viéc
tiép can cac kién
thirc triru tugng va

chuyén sau cua

toan hoc.

9. Cac quy dinh chung

Cam két cua giang vién

- Thyc hién day du ni dung, thoi lugng va tién
do giang day theo dé cuong hoc phan

- HJ tro, tu van hoc tap va giai dap thic mac cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bi bai trude khi dén 16p.

- Chu dong, tich cyc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai d6 nghiém tic, chudn muyc va c6
trach nhiém trong sudt qua trinh hoc phén.

Quy dinh vé tham dy 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du day da cac
budi hoc theo ké hoach ciia hoc phan.

- Viéc diém danh duogc thuc hién nghiém tic o
tirng budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 1a vang mat.

- Truong hop ving mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung
cap minh chtng khi can thiét.

Quy dinh vé& hanh vi trong 16p hoc

- Ung x1r vin minh, ton trong giang vién va ban
hoc; khong gy mat trat tu trong 16p.

- Chi str dung thiét bj dién t&r cho muc dich hoc
tap khi dugc phép.

- Gilr gin v€ sinh, co s¢ vat chit va tuan thu
chuian muc dao dirc nghé nghiép su pham.

Céc quy dinh khac

- Tuan thu cac quy dinh cua Nha truong lién
quan dén hoc tap va thi cu.




- Trung thyc trong hoc tap va kiém tra, tuyét dbi
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

Binh Dinh, ngay ..... thang ..... nam 2025

. TK. QL HQC PHAN
GV. BIEN SOAN

TS. Lé Thanh Hiéu
PGS.TS. Lé Cong Trinh

GD. CTDT TK. QL. CTDT

TS. Lé Quang Thuin PGS.TS. Lé Cong Trinh

HIEU TRUONG
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BO QIAO DUC VA PAO TAO
TRUONG PAI HOC QUY NHON

CONG HOA XA HQI CHU NGHIA VIET NAM

Péc 1ap — Tu do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: PAI SO TUYEN TiNH 2
Tén tiéng Anh: Linear Algebra 2
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) M4 hoc phan: 1010462
2) Sb tin chi: 2

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 22

- Bai tap 8

- Thao luan:

- Thyc hanh/Thi nghiém:

- Tong s tiét quy doi 30

4) Day cho SV nam th

Hoc ky 2, nam tha 1

5) Hoc phan hoc trudc:

+ Tén HP: Pai SO Tuyén Tinh 1; Ma HP:
1010443

6) Cac giang vién giang day

+ Ho va tén: Nguyén Bin; Khoa: Toan va Théng
ké

+ Ho va tén: L& Thanh Hiéu; Khoa: Toan va
Théng ké

+ Ho va tén: Lé Cong Trinh; Khoa: Toan va
Théng ké

+ Ho va tén: Pham Thuy Huong; Khoa: Toan va
Thong ké

i

7) Khoa Quan 1y hoc phan

Toan va Thong keé

8) Loai hoc phan:

Bitbuoc O Tu chon tu do




Ty chon theo dinh hudng (bét budce)

L1 Gido duc dai cuong

Co s& nganh/khdi nganh
[J Chuyén nganh

0 B6 tro

U Thuc tap, thuc té

9) Thudc thanh phan hoc tap

[0 D6 an tot nghiép/Khoa luan tét nghiép

Tiéng Viét

10) Ngon ngir giang day )
L] Tiéng Anh
Truc tiép
11) Phuong thure giang day O Truc tuyén

O Truec tiép va tryc tuyén

2. M6 ta hoc phan: Dai sé tuyén tinh 2 1a phan tiép theo cta Dai sO tuyén tinh 1, trang bi
cho sinh vién nhimg kién thire co ban vé toan tir tuyén tinh, khong gian vecto Euclid,
chéo hoéa truc giao toan tir tuyén tinh d6i ximg, dang toan phuong thuc.

3. Muc tiéu ciia hoc phén

+ CO1: Hiéu va van dung dugc khai niém va cac két qua lién quan dén gia tri riéng, véc
to riéng ciia tu dong cau tuyén tinh/ma tran vuong.

+ CO2: Hiéu va van dung duogc cac khai niém lién quan dén khong gian véc to Euclide va
dang toan phuong trén khong gian véc-to Euclide.

+ CO3: C6 k¥ ning van dung céac kién thirc vé truc giao hda Gram-Schmidt dé thyc hién
dugc viéc chéo hoa tryc giao ma tran doi xung; va ap dung vao viéc dua dang toan
phuong vé dang chinh tic.

+ CO4: C6 kha nang lam viéc doc 1ap va lam viéc nhém, co6 dao duc nghé nghiép
va c6 kha nang ty hoc, tu sang tao dé gidi quyét cac cong vi¢e, cac van dé trong hoc va
nghién cuu.

4. Chuan dau ra ciia hoc phan (CLOs)

(Chuén dau ra ciia hoc phﬁn va moi lién hé véi cac chi bao ciia PLOs )

Hoc phan dong gop cho chudn dau ra PLO cta chuong trinh dio tao tai PI theo muc do sau:
L = Mirc thip; M = Mtic trung binh; H = Mtc cao

Ki . DPong gop cho | Mire d
. N¢i dung CLO , ,
hi¢u PLO.PI dong gop

CLOI | Hiéu va van dung duoc khai niém va cac két qua | PLO1 (PI 1.1) M




lién quan dén ty dong cau tuyén tinh: ma tran cua
tu dong cau, moi lién hé gitra cac ma tran cia mat
ty dong cau doi voi cac co s¢ khac nhau; gid tri

riéng, véc-to riéng va Pinh 1y Hamilton-Cayley.

CLO2

Hiéu va van dung dugc khai niém va tinh chit cua
khong gian véc-to Euclide: tich vo6 hudng, do dai
véc-to, goc gilta cac véc-to, co sd truc giao/truc
chuén, phén bu tryc giao; tu déng cdu truc

giao/ddi xung.

PLOI (PI 1.2) M

CLO3

Hiéu va van dung dugc khai niém va mdt s6 két
qua co ban vé ma tran ddi xtmg va chéo hoa tu
ddéng cau va chéo héa truc giao ty d6i cdu ddi
xtng trén khong gian véc-to Euclide/ma tran ddi

xtng thye.

PLO1 (PI 1.2) M

CLO4

C6 nang luc lam viéc doc 1ap, lam viéc nhom; co
dao dic nghé nghiép; c6 kha nang tu hoc, tu sang
tao dé giai quyet cac cong vige, cac van dé trong
hoc va nghién ctru.

PLOS (PI8.1) M

5. Phwong phap, hinh thirc to chire day hoc

Phwong phap,

hinh thic to Muc dich

chirc day hoc

Chuén dau ra cia hoc
phan dat duoc

Cung cap cho SV hé théng kién thic nén

tang cua mon hoc mdt cach khoa hoc,

Thuyét giang logic. Thong qua viéc giai dap gitra GV

va SV dé giai quyét cac nodi dung kién

thirc, bai toan trong mon hoc.

CLOl, CLO2, CLO3

Giup cho SV ap dung céc kién thirc vao

vi€c giai cac bai toan vé két cau bd tong

Bai tap trén 16p cbt thép, tor do nam viing kién thuc da

hoc va phat trién kha nang tu hoc va hop

tac hoc tap gitra cac sinh vién.

CLOl1, CLO2, CLO3

Bai tap & nha

Gitp nguoi hoc tang cudng nang luc tu
hoc, tu nghién ctru, rat ra két luan.

CLO1, CLO2, CLO3,
CLO4

6. K¢ hoach gisng day chi tiét




Buoi hoc Noi dung CDR hoc phin
1) 2) 3)
Chuong 1. TU PONG CAU TUYEN TINH
[1] 1.1. Ty dong cu tuyén tinh CLO1, CLO3,
(Tiét 1-2) 1.1.1. Khdi ni¢m va tinh chat CLO4
1.1.2. Anh va hatﬁ nhan 7
1.1.3. Ma trin bi€u dién va biéu thirc toa d§
Chuong 1. TU PONG CAU TUYEN TiNH
[2] 1.2. Vecto riéng, gia tri riéng CLOl1, CLO3,
(Tiét 3-4) 1.2.1. Khai ni¢m vécto riéng va gia tri riéng CLO4
1.2.2. Tri riéng va vécto riéng cuia ma tran . )
1.2.3. Phuong phap tim tri ri€ng, vécto ri€éng cua tu dong cau
Chuong 1. TU PONG CAU TUYEN TINH
[3] 1.3. Pinh ly Cayley-Hamilton va Uimg dung CLO1, CLO3,
(Tiét 5-6) 1.3.1. Binh ly Cayley-Hamilton CLO4
1.3.2. Da thirc t01 tiéu
1.3.3. Ma tran chuan Jordan
Chuong 1. TU PONG CAU TUYEN TiNH
[4] 1.3. Tu d@)ng cAu chéo hoa duoc CLO1, CLO3,
(Tiét 7-8) 1.3.1. Thu gon chéo hod ma trén vudng CLO4
1.3.2. Ty dong cau chéo hoa giu(_)’c ’
1.3.3. Thu gon chéo hoa tu dong cau
5 s oA CLOI, CLO3
(Tié£ 9]-10) Bai tap (Chuong 1) CLO4
Chuong 2. KHONG GIAN VECTO EUCLID THUC
[6] 2.1. Khong gian vécto Euclid CLO2, CLO3,
(Tiét 11-12) | 2.1.1. Tich v6 hudng, goc va do dai CLO4
2.1.2. H¢ tryc giao, tryc chuan
2.1.3. Truc giao hod Gram-Schmidt
Chuong 2. KHONG GIAN VECTO EUCLID THUC
7] 2.2. Tu dong cau truc giao CLO2, CLO3,
(Tiét 13-14) | 2.2.1. Ma tran tryc giao CLO4
2.2.2. Bién ddi tuyén tinh tryc giao
Chuong 2. KHONG GIAN VECTO EUCLID THUC
[8] 2.3. Phép bién dbi dbi xun CLO2, CLO3,
, p g
(Tiét 15-16) | 2.3.1. Phép bién ddi ddi ximg va tinh chat CLO4
2.3.2. Ma tran di xtmg va thu gon chéo hoa
9 N CLO2, CLO3,
(Tiét[1]7-18) Bai tap (Chuong 2) CLO4
[10] Kiém tra giira ky CLO1, CLO2,

4




(Tiét 19-20) CLO3, CLO4
Chuong 3. DANG TOAN PHUONG THU'C
[11] 3.1. Dang song tuyen tinh va dang toan phuong CLO?2. CLO3
(Tiét 21-22) 3.1.1. Khai niém vé dang song tuyén tinh CLO 4’ ’
et 21 3.1.2. Dang toan phuong thuc
3.1.3. Hang va hach cua dang toan phuong thyc
Chuong 3. DANG TOAN PHUONG THUC
3.2. Chinh tic ho4 dang toan phuong thyuc
Ti ;&1223] 24) 3.2.1. Dang chinh tic va chuan tic gigi’ CLO3,
(Tiét 23- 3.2.2. Chinh tic thoa theo Lagrange
3.2.3. Thyc hanh chinh tic hoa dang toan phuong
Chuong 3. DANG TOAN PHUONG THUC
3.3. Chi s quén tinh
[13] N . Y CLO1, CLO2,
- £ 3.3.1. Khai niém dang toan phuong xac dinh dau
(Tiét 25-26) 3.3.2. Dinh ly Sylvester CLO3, CLO4
3.3.3. Chi s6 quéan tinh, dang toan phuong tuong duong
Chuong 3. DANG TOAN PHUONG THUC
,A[M] 3.4. Nhan dang duong va mat bac bai CLOI, CLO2,
(Tiet 27-28) 1341, DBuong bac hai trong mat phang CLO3, CLO4
3.4.2. Mit bac hai trong khong gian 3 chiéu
[15] Bai tap (Chuong 3) va On ta CLO1, CLOZ,
(Tiét 29-30) Ap (Chuong 3) va On tap CLO3, CLO4

7. Tai li€éu phuc vu mon hgc

Tai li€u chinh

(Luu hanh néi bg), 2020.

[1]. Lé Thanh Hiéu, Bai giang Bai s6 tuyén tinh 2, PHQN

Tai liéu tham khao

thém:

Ha no1, 2001.

tap, NXB DHQG Ha nd1, 2001.

[2]. Ngb Viét Trung, Gido trinh Pai sé tuyén tinh, NXB PHQG

[3] Lé Tuan Hoa, Pai so tuyén tinh qua cdc vi du va cac bai

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thic danh

Chuan dau ra caa hoc

s Muc dich A
gla ’ phan
Danh gid kha nang hiéu va van dung kién
Tu luan thire 1y thuyét dé giai quyét cac bai toan CLO1, CLOZ, CLO3,

chirng minh, tinh toan, va trinh bay lap

CLO4




luan todn hoc mot cach chat ché, logic.

Bai tap trén 16p

Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai toan cu thé theo nhoém hodc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 101

giai mach lac.

CLO1, CLO2, CLO3,

CLO4

Bai tap ¢ nha

Danh gia nang luc ty hoc, tu duy doc lap
va kha ning van dung kién thic vao cic

tinh huong nang cao hodc mé rong; dong

CLOl1, CLO2, CLO3,

thoi phat trién ky ning nghién ctu ca CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. . o , as . Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia didm HP b
1 Qud trinh 40%
Tham dy day du cac budi
hoc, dang gio, tich cuc
Al A tham gia hoat dong hoc tap | Tt ca cac
Chuyénedn | yen lop va o thai do |budihoe | O
nghiém tic trong sudt qua
trinh hoc phan.
Thye hien ddy du, ding o, pusil crol,
yéu cau, trinh bay chat chg,
< on 2 1 n ~ .. |hoc 5, 9, CLO2,
Bai tap thé hién tu duy phan tich
N X .. |14 CLO3,
va van dung kién thurc vao
AT CLO4
viéc giai bai tap.
Giai cic bai toan tu ludn, | , . CLOL,
2 i1 . . , : ~_ | Buoi hoc CLO2,
Kiém tra gitta ky | chirng minh, tinh toan, van
dung kién thirc da h 10 CLOS,
ung kién thic da hoc. CLO4
2 Cuoi ky 60%
banh gia kha nang véan )
dung tong hop kién thic dé | Theo  ké
i4i bai todn tw ludn mot |hoach dao | GO
Thi két thac hoe | B} P34 *oat AT Adl MOL|A0aCh 80T o 02,
A cach chinh xéc, logic va |tao cua
phan . 1~ 5 . CLO3,
chat ché, theo yéu cau hoc | Nha
N e 2 ; \ CLO4
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gia chuin diu ra (CLO)




CLO1: Hiéu va van dung dugc khai niém va cac két qua lién quan dén tu dong cau tuyen
tinh: ma trdn cua ty dong cau, moi lién hé gilra cac ma tran cia mot tu dong cau doi véi

cac co s khac nhau; gia tri riéng, véc-to riéng va Pinh 1y Hamilton-Cayley.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang dinh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

CLOl: Hiéu va |Khong hiéu | Xac  dinh | Xac  dinh | Xac dinh va | Khong chi
van dung dugc | dugc khai | dugc nhung | duoc dﬁy van dung | x4c dinh va
khai niém va cac | niém va cac | chua dﬁy du | du céc khai | dugc cac khai | phan  tich
két qua lién | két qua lién | cac khai | niém va cadc | niém va cac | rd rang ma
quan dén tu quan dén ty | niém va cac | két qua lién két qua lién |[con trinh
dong cau tuyén | dong cdu | két qua lién | quan dén tu | quan dén ty |bay duoc
tinh: ma trn cua | tuyén tinh: | quan dén ty | dong  céu | dong ciu |cac  khai
tu dong cu, moi | ma trn cia | déng  ciu |tuyén tinh: |tuyén  tinh: |niém  va
lién hé gitra cac | tu dong | tuyén tinh: | ma trin ciia | ma trin cua | cac két qua
ma trdn cia mot | cdu, mdi | ma trin cua | tu déng tu déng cau, | lién quan
tu déng cdu ddi | lién hé gitra | tu d@)ng clu, | ciu, mdi | mdi lién hé | dén tu
véi cic co s& | cac ma tran | mdi lién hé | lién hé gitta | gifta cic ma | ddng céu

khidc nhau; gia
tri riéng, véc-to
riéng va Pinh 1y
Hamilton-
Cayley.

cia mot tu
déng céu
ddi véi céc
co s& khac
nhau; gia
tr1  riéng,
véc-to
riéng  va
Pinh ly
Hamilton-
Cayley.

gilta cac ma
tran cua mot
tu doéng ciu
ddi véi cac
co s& khac
nhau; gia tri
riéng, véc-
to riéng va
Dinh ly
Hamilton-
Cayley.

cac ma tran
cua mot tu
déng  cau
dbi véi cac
co so khac
nhau; gia tri
riéng, véc-
to riéng va
Dinh ly
Hamilton-
Cayley.

tran cua mot
ty ddéng ciu
doi véi céc
co s& khac
nhau; gia tri
riéng, véc-to
riéng va Pinh
Iy Hamilton-
Cayley.

tuyén tinh:
ma tran cua
tu ddng
cdu, mdi
lién hé gitra
cac ma tran
cua mot tu
déng  cau
ddi voi cac
co sO& khac
nhau; gia
tri  riéng,
véc-to
riéng  va
Dinh ly
Hamilton-
Cayley mot

cach sang
tao, chat
ché;, van
dung  tt
vao  tinh
hudng nang
cao va co
kha nang
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khai
hoa.

quat

CLO2: Hiéu va van dung dugc khai niém va tinh chat ciia khong gian véc-to Euclide: tich
v0 huong, do dai véc-to, goc gilra cac vee-to, co so truc giao/tryc chuan, phan bu truc
giao; tr dong ciu truc giao/ddi xtng.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang dinh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO2: Hiéu va |Khong hiéu | Xac  dinh | Xac  dinh | Xac dinh va | Khong chi
van dung duoc | dugc cac | dugc nhung | dugc déy van dung | xac dinh va
khai niém va |khai niém |chua dﬁy du | du cac khai | dugc cac khai | phan  tich
tinh chat cua | va tinh chat | cac khai | niém va | niém va tinh | rd rang ma
khong gian véc- | cua khong |niémvatinh |tinh  chat | chét cua | con trinh
to Euclide: tich | gian véc-to | chat cua | cua khong | khong gian | bay duoc
v6 hudng, do dai | Euclide: khong gian | gian véc-to | véc-to cic  khai
véc-to, goc gitra | tich vO | véc-to Euclide: Euclide: tich |niém  va
cac véc-to, co sd | huong, do | Euclide: tich vO | vO hudng, do | tinh chét
truc  giao/tryc | dai véc-to, | tich vO | huong, do [dai  véc-to, | cia khong
chuan, phan bu | géc  gilta | huéng, do |dai véc-to, | goc gilta cac | gian véc-to
truc giao; tu | cac véc-to, | dai véc-to, | goc gitra | véc-to, co s& | Euclide:
déng ciu truc | co s& truc g6c gitra | cdc véc-to, | truc giao/truc | tich vO
giao/dbi xing. giao/tryc cic véc-to, |co s& truc | chuan, phan | hudng, do
chuén, co sO truc | giao/truc bu truc glao dai véc-to,
phan bu | giao/tryc chuan, phan |ty dong cdu |goc  giita
truc  giao; | chuan, phan | bu truc | truc giao/ddi | cac véc-to,
tu dong cau | bu truc | giao; tu | xng. co sO truc
truc giao; tu d6ng cAu giao/truc
giao/dbi déng  cau | truc chuan,
xung. truc giao/d6i phan  bu
giao/ddi xung. truc  giao;
xung. tu dong ciu
truc
giao/dbi
xirng mot
cach sang
tao, chat
ché;, van
dung  tt
vao  tinh
hubng nang
cao va co
khd ndng




khai
hoa.

quat

CLO3: Hiéu va van dung dugc khai ni¢ém va mot s6 két qua co ban v€ ma tran doi xing

va chéo hoa ty dong cau va chéo hoa truc giao tu doi cau doi xung trén khong gian véc-to

Euclide/ma tran ddi xung thuec.

Fail - Beginning - Developing Sufficient - Exemplary

Th inh i Below Needs - Marginally Meet - Exceeds
ang danh gia Expectation | Improvement adequate expectation expectations

< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO3: Hiéu va | Khong hiéu | Xac  dinh | Xac  dinh | X4c dinh va | Khong chi
van dung dugc | dugc  khai | dugec nhung | dugc déy du | van dung | xac dinh va
khai niém va mot | niém va | chua déy du | khai niém va | duoc khai | phan tich 1o

s6 két qua co ban
vé ma tran dbi
xtmg va chéo
hoa ty dong ciu
va chéo hoda truc
giao tu doi cau
doi

khong gian véc-

xtrng  trén
to  Euclide/ma
tran  dbi
thure.

xung

mot sb két
qua co ban
vé ma tran
d6i xtng va
chéo hoa tu
dong cdu va
chéo  hoa
truyc giao tu
d6i cau doi
xirng  trén
khong gian
véc-to
Euclide/ma
doi
xung thye.

tran

khai niém va
mot sb két
qua co ban
vé ma tran
dbi ximg va
chéo hoa tu
dong cau va
chéo hoa
truc giao tu
doi céu doi
xtng  trén
khong gian
véc-to
Euclide/ma
doi
xung thye.

tran

mot sé két
qua co ban
vé ma tran
d6i xtimg va
chéo hoa tu
dong ciu va
chéo hoa
tryc giao tu
d6i cau doi
xtrng  trén
khong gian
véc-to
Euclide/ma
doi
xung thye.

tran

niém va mot
s6 két qua co
ban vé ma
tran doi xung
va chéo hoda
ty dong ciu
va chéo hoda
truc giao ty
doi
xuing
khong

véc-to

cau doi1
trén

gian

Euclide/ma
tran dbi xung
thuec.

rang ma
con  trinh
bay  duoc
khai niém
va mot sb
két qua co
ban vé ma
tran ddi
xung va
chéo hoa tu

ddng cdu va
chéo  hoa
truc giao tu
doi cau dbi
xtrng  trén

khong gian

véc-to
Euclide/ma
tran dbi
xung thuc
mot  cach
sang  tao,
chat  chg;
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van  dung
t6t vao tinh
hubng ning

cao va c¢o

kha  nang
khai  quat
hoa.

CLO4: C6 nang luc lam viéc doc 1ap, lam viéc nhom; c6 dao duc nghé nghiép; c6 kha

nang ty hoc, tu sdng tao dé giai quyét cac cong viée, cac van dé trong hoc va nghién ctru.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations

< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Co6 nang | Khong thé | Ty hoc va | Thwc hién | Chu dong tu | Tu nghién
luc lam viéc doc | tw hoc hoac | giai quyét dugc  qua | hoc, doc hiéu | ctru sang
lap, lam vigc | giai quyét van d& don | trinh tu hoc | tai liéu | tao, gidi
nhom; c6 dao | vAn dé néu | gian khi c6 | va van dung | chuyén nganh | quyét duoc
duc nghé | khéng c¢6 |huéng din | kién thirc dé | va van dung | van dé méi
nghiép; c6 kha | huéng dan | cy thé giai  quyét | kién thirc vao | hodc phirc
nang tu hoc, tu bai toan | cac tinh | tap, va dé
sang tao dé giai trong tinh | hudng  md | xuit
quyét cac cong huéng quen | rong phuong
viéc, cac van dé thudc phap hoc
trong hoc va tap hiéu
nghién cuu. qua

9. Cac quy dinh chung

Cam ket cua giang vién

theo dé cuong hoc phan.

tap.

- Thuc hién day du ndi dung, thoi luong va tién do giang day

- H5 tro, tu van hoc tap va giai dap thic méc cho ngudi hoc.
- Cong bang, minh bach trong kiém tra danh gia két qua hoc

Yéu cau doi véi nguodi hoc

trude khi dén 16p.

nhoém.

- Tham gia day du, dung gid' cac budi hoc va chuan bi bai
- Chu dong, tich cuc trong hoc tap, thdo luan va hop tac

- Thé hién thai d6 nghiém tac, chudn muc va co trach nhiém
trong sudt qud trinh hoc phan.

Quy dinh vé tham du 16p hoc

ké hoach cua hoc phﬁn.

- Ngudi hoc ¢6 trach nhiém tham du ddy di cac budi hoc theo

- Viéc diém danh dugc thyc hién nghiém tac ¢ timg budi hoc;
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ngudi hoc di tré hodc ra vé sém qua 15 phit s& bi tinh 1a
Véng mat.

- Truong hop ving mit vi Iy do chinh dang (6m dau, cong
tac...) phai thong bao trudc va cung cAp minh chimg khi can
thiet.

Quy dinh vé hanh vi trong
16p hoc

- Ung xir van minh, t6n trong giang vién va ban hoc; khong
gy mat trat tu trong 16p.

- Chi str dung thiét bi dién tt cho muc dich hoc tap khi duogc
phép.

- Gitr gin v¢€ sinh, co s¢ vat chat va tuan thu chuan muc dao
dtrc nghé nghiép su pham.

- Tuén thu cic quy dinh cua Nha trudng lién quan dén hoc tip
va thi c.
- Trung thyc trong hoc tap va kiém tra, tuyét déi khong gian

Céc quy dinh khac lan
- Tich cuc tham‘ gia cac hoat dong chuyén mon, ngoai khoa
khi dugc yéu cau.
Binh Pinh, ngay ..... thang ..... nam 2025
. TK. QL HQC PHAN
GV. BIEN SOAN
x . PGS.TS. Lé Cong Trinh
TS. Nguyén Bin
Gb. CTDT TK. QL. CTDPT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh

HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HQC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: GIAI TiCH 1
Tén tiéng Anh: Calculus 1
THUQC CTPT NGANH TOAN UNG DUNG

1. Théong tin chung vé hoc phan:

1) M4 hoc phan: 1010444

2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tép 15

- Thao luan:

- Thuc hanh/Thi nghi€ém:

- Tong s6 tiét quy doi 45

4) Day cho SV ndm thtr Hoc ky 1, nam thu 1

5) Hoc phan hoc trudc:

+ TS. Nguyén Ngoc Qudc Thuong; Khoa Toan
va Thong ké
6) Cic oid an widne d ,

) Cdc giang vien gang day + L& Vin An; Khoa Toan va Théng ké

+ Nguyén Tong Xuan; Khoa Toan va Thong ké

7) Khoa Quan 1y hoc phan Toan va Thong ké

Bit budc L Tu chon tu do

8) Loai hoc phﬁn: )
[LITu chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong

. Co so nganh/khdi nganh
9) Thudc thanh phan hoc tap
[LJChuyén nganh

O Bo tro




[ Thuec tap, thuc té

[J D6 an tét nghiép/Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngtr giang day )
[] Tiéng Anh
Truyc tiép
11) Phuong thirc giang day O Tryc tuyén
O Tryec tiép va truc tuyén
2. M ta hoc phén:

Hoc phan Giai tich 1 trang bi cho sinh vién céc kién thirc nén tang nhat ciia giai tich ham
mot bién, bao gom day s va gidi han ciia day sd, ham s6 va giéi han cia ham s6, ham s6
lién tuc, phép tinh vi phan va tmg dung, phép tinh tich phan va ung dung. Hoc phan nay
dong vai tro then chdt trong toan bd ndi dung Giai tich Toan hoc ma sinh vién duoc trang
bi trong chuong trinh dao tao ctr nhdn nganh Todn Umg dung. Céc y tudng va ky thuat co
ban trong hoc phan Giai tich 1 s& gitip sinh vién tiép thu va linh hoi tét cac kién thire cua
hoc phan Giai tich 2 (giai tich ham nhiéu bién) va mét s6 hoc phan khéac thudc linh vuc giai
tich dugc trang bi & cac hoc ky tiép theo. Hoc phan dé cao y tudng hinh thanh cac khai
niém co ban trong giai tich (gid1 han, dao ham, tich phan) va k§ nang moé hinh hoé toan hoc
cac su kién, hién tuong trong thuc té (trong cong nghiép, kinh té, y hoc,...).

3. Muc tiéu ciia hoc phén

+ CO1: Hinh thanh cho ngudi hoc ¥ tudng va hiéu duoc khai niém ciia giéi han diy sd, gidi
han ham sd, ham sd lién tuc, ham s kha vi, ham sd kha tich va céc tinh chét co ban cia
chang.

+ CO2: Ren luyén cho ngudi hoc biét cach van dung mat sb ung dung quan trong cua gioi
han, lién tuc, dao ham va tich phan.

+ CO3: Nguoi hoc biét cach khao sat sy hoi tu ctia diy sd, tinh gii han cua day sb, tinh
gidi han cia ham s6; khao sat tinh lién tuc, kha vi, kha tich ciia mot s ham sb thuong gap.
+ CO4: Ngudi hoc hiéu va van dung dugc céc kién thirc vé gidi han, dao ham, tich phan
trong viéc mo hinh hod va giai quyét mot s6 bai toan thyc té.

+ COS5: Trang bi cho ngudi hoc k¥ nang phan bién, giai quyét van dé va thich Gmg trong
thuc tién hoat dong nghé nghiép ciia nganh Toan tng dung.

+ CO6: Hinh thanh, phat trién cho nguoi hoc kha nang lam viéc dde 1ap va lam viéc nhom,
c6 dao dirc nghé nghiép va c6 kha ning tu hoc, tu sang tao dé giai quyét cac cong viée, cac
van dé trong hoc tip va nghién ciru.

4. Chuin dau ra ciia hoc phan (CLOs)



(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao cua PLOs )
Hoc phan déng gép cho chuan dau ra PLO ctia chuwong trinh ddo tao tai PI theo murc d6 sau: L
= Muc thap; M = Mic trung binh; H = Miic cao

Ki

hiéu

No6i dung CLO

Pong gop Mihc do
cho PLO.PI | dong gop

CLO1

Hiéu duogc y tuong va khai niém cta gidi han diy
sO, gi6i han ham s6, ham sd lién tuc, ham s6 kha
vi, ham sb kha tich va cac tinh chat co ban cua
chung.

PLO2 (PI2.1) L

CLO2

Hiéu va biét van dung mot s6 rng dung quan trong

cua gidi han, lién tuc, dao ham va tich phan.

PLO2 (PI2.1) L

CLO3

Biét cach khao sat sy hoi tu cua diy sd, tinh gioi
han cua day s6, tinh gi61 han ciia ham s6; khao sat
tinh lién tuc, kha vi, kha tich cua mot sé ham sb
thuong gap.

PLO2 (PI12.1) M

CLO4

Hiéu va van dung dugc céc kién thirc vé gidi han,
dao ham, tich phan trong viéc md hinh hoé va giai
quyét mot sO bai toan thuc te.

PLO2 (PI2.1) M

CLO5

C6 k¥ niang phan bién, giai quyét van dé va thich
mg trong thuc tién hoat dong nghé nghiép cia
nganh Toan ing dung.

PLO2 (PI2.1) H

CLO6

Cé6 k¥ nang lam viéc doc lap va lam viéc nhom,
c6 dao dirc nghé nghiép va c6 kha niang tu hoc, tur
sang tao dé giai quyét cac cong viée, cac van dé
trong hoc va nghién ctru.

PLO2 (P12.1) H

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,

hinh thirc to Muc dich

chirc day hoc

Chuan diu ra
cua hoc phan
dat duwgc

Thuyét giang

hoc phﬁn mot cach hé théng.

Cung cip cho ngudi hoc hé théng kién thuc 1y
thuyét nén tang, trinh bay céc khai niém, dinh nghia
va dinh 1y trong tdm mdt cach logic, giap ngudihoc | CLO1-CLO6
hinh thanh tu duy khai quat va tiép can ndi dung

Bai tap trén 16p

Gitp nguodi hoc rén luyén ky nang vén dung ly
thuyét dé giai quyét bai toan cu thé, phat trién tu

CLO1-CLO6




duy phéan tich, phan bi¢n, va hinh thanh kha nang

trinh bay 1ap luan toan hoc mdt cach mach lac.

Tao di€u kién cho nguoi hoc cung ¢d kién thirc,

phat trién nang luc tu hoc, tu duy doc 1ap, va kha

Bai tdp ¢ nha 9 A . A . A eae CLO1-CLO6
nang nghién ctru mé rong thong qua viéc giai cac
bai todn nang cao va doc tai liéu chuyén sau.
6. Ké hoach giang day chi tiét
Bubi hoc Noi dung CDR hoc phén
Chuwong 1. Day s0 va giéi han ciia diy so
.1. 1ap so thuc R R
[1 1.1. Tép so th CLO1, CLO2
1et 1- .2. Day so0 va mo hinh toan hoc
Tiét 1-3 1.2. Day s6 va mo hinh toan h ’ CLO4
1.3. Y tuong va khai niém cua gidi han day so
4. Cac ti€u chuan kiem tra sy ho1 tu cua day so
2] 1.4. Céc ti€u chuan kié hoi na day so
(Tiét 4-6) | 1.5. Mot sé phwong phap tinh gi6i han day s6 CLOL, CLO3
3] On tip & Bai tap Chuong 1 CLOIL, CLOZ,
(Tiét 7-9) CLO3, CLOS,
CLO6
Chuwong 2. Ham s0 va gi¢i han caa ham so
’ [4] 2.1. Hém sO va mo hinh toan hoc ’ CLO1, CLO2,
(Tiet 10-12) | 2.2.Y tuwong va khai niém cua gioi han ham so CLO3, CLO4
2.3. M6t s6 phuong phép tinh gidi han ham s6
5] 2.4. Khai niém ham s6 lién tyc CLOI
(Tiét 13-15) | 2.5. Mot s6 tinh chat ciia ham s6 lién tuc va ap dung
(6] On tap & Bai tap Chuong 2 CLO1, CLO2,
A CLO3, CLOS,
(Tiét 16-18) CLO6
Chuong 3. Phép tinh vi phén va ing dung
(7] 3.1. Y tuéng dan dén khai niém dao ham va mo hinh toan CLOL. CLO?
(Tiét 19-21) | hoc ’ CLO3’ CLO 4’
3.2. Khai niém dao ham va mét so vi du ’
3.3. Céc quy tac tinh dao ham
[8] 3.4. M6t sb tinh chat ciia phép tinh vi phan
(Tiet 22-24) | 3.5. Xap xi, khai trién Taylor va irng dung CLOL, CLO2
, [9] 3.6. Mot s0 trng dung cua dao ham CLO1, CLO2,
(Tiet 25-27) CLO4




3.7. Pao ham va thyc hanh trén mot sd phén mém tinh
toan
[10] On tap & Bai tap Chuong 3 CLO1, CLO2,
(Tiét 28-30) CLOC?’I:SEOS’
Chuong 4. Phép tinh tich phan va &ng dung
[11] 4.1. Bai toan tinh dién tich hinh thang cong va khai niém
(Tiét 31-33) | tich phan Riemann CLOl1, CLO4
4.2. Phép tinh nguyén ham
4.3. Pinh 1y co ban cua giai tich
[12] 4.4. Hai phuong phap tinh nguyén ham va tich phan
£ 4.5. Tinh nguyén ham va tich phan ciia mot s6 ham s6 so | CLO1, CLO2,
(Tiét 34-36) |
cap CLO3, CLO4
4.6. Ung dung cua tich phan
[13] 4.7. Puong cong trong mit phang va trong khong gian
(Tiét 37-39) 4.8. Tich phan va thyc hanh trén mot s6 phan mém tinh CLOl1
todn
[14] On tap & Bai tap Chuong 4 CLO1, CLO2,
(Tiét 40-42) LS e0>
(5] On tap két thuc hoc phan CLO1, CLO2,
CLO3, CLOS,
(Tiét 43-45) CLO6

7. Tai li€éu phuc vu mon hgc

Tai liéu chinh

Todn hoc cao cdp, tap 2, NXB Gido duc, 1999.

mot bién, NXB PHOG Ha Ngi, 2020.
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8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuan diu ra
e Muc dich . A
gia : cua hoc phin
Dénh gid kha nang hi€u va van dung kién thtrc 1y
X thuyét dé giai quyét cic bai toan chimg minh,
Ty lugn tinh toén, va trinh bay lap luan toan hoc mét cach CLOI-CLO6
chat ché, logic.
Rén luyén k¥ nang van dung 1y thuyét dé giai bai
o toan cu thé theo nhom hodc ca nhan, phat trién tu
Bai tap trén 16p duy phan bién, nang lyc phan tich, va kha nang CLOI-CLOG
trinh bay 101 gidi mach lac.
Danh gia nang luc tu hoc, tu duy doc lap va kha
nang van dung kién thirc vao cac tinh hudng nang
Bai tap ¢ nha cao hodac mo rong; déng thoi phat trién ky nang | CLO1-CLO6
nghién cru ¢4 nhan va giai quyét bai toan theo
hudng sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. < ‘A . az < Thoi CDR cia | Trong
STT Danh gia Ti€u chi danh gia diém HP ¥
1 Qud trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc ’
Chuvén cin tham gia hoat dong hoc tap Té‘[w ca cac CLO1-
Y trén 16p vi cé thai do |budihoe | CLOG
nghiém tuc trong sudt qua
trinh hoc phan.
Thyuc hién day da, dung |Cac Budi
yé}l cau, trinh bay chat ch¢€, |hoc 2, 5, CLOI-
Bai tap thé hién tu duy phan tich |8, 11, 13,
A iy . CLO6
va van dung kién thic vao | 15
viéc giai bai tap.
. o Gle}l cac.bal t’oan tl:’l’ luafl, Budi hoc CLOIL-
Kiém tra gifta ky | chirng minh, tinh todn, van 9 CLO6
dung kién thirc da hoc.




2 Cuoi ky

60%

béanh gia kha nang van

gidng vién.

dung tong hop kién thirc dé | Theo  ké
Thi két thiic hoc giai bai toan tu luéq mot | hoach dao CLOIL-
phﬁn "~ | cach chinh xac, loglc va |tao  cua CLOG6
chat chg, theo yéu cau hoc | Nha
phan va dap an chuin cua | truong

8.3 Thang danh gia chuin dau ra (CLO)
CLO1: Hleu dugc y trong va khai niém cua gioi han day sO, gidi han ham s6, ham s lién
tuc, ham s kha vi, ham s6 kha tich va cac tinh chit co ban cia chiing.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations

< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Hiéu va van dung | Khong xéc | Xéc dinh | Xac dinh | Xac dinh va | Xac dinh va
dugc ¥ tuong va | dinh duoc ¥ | dwoc nhung | dugc day duy | phan tich duoc | dién giai
khéi niém cua gidi | tuwdng va khai | chua dﬁy da | tuong va khai | mot cach 10 | dugce mot
han diy s, gidi | niémcioagidi | ¥ tuong va | niém cua gidi | rang, logic, c6 | cach sang tao
han ham s6, ham | han diy s, [khai  niém | han diy sb,|chiéu sdu y |y tuong va
s6 lién tuc, ham sb gi61 han ham | cia giéi han | giéi han ham | tuéng va khai | khai  niém
khé vi, ham sd kha | s6, ham sd day 30, gioi s6, ham sb | niém cua gidi | cua gidi han
tich va cac tinh |lién tuc, ham | han ham sé, | lién tuc, ham | han diy sd, gi6i | ddy sd, gidi
chit co ban cua |sd kha vi, |ham sd lién |s6 kha vi,|han ham sd, | han ham sb,

ham s6 kha
tich va cac
tinh chat co
ban cua
chiing

chung

tuc, ham sb
kha vi, ham
s6 kha tich va
cac tinh chat
co ban cua
chung

ham sé kha
tich va cac
tinh chat co
ban cua
chiing

ham sd lién tuc,
ham sb kha vi,
ham s6 kha tich
va cac tinh chat
co ban cua
chung

ham s lién
tuc, ham sb
kha vi, ham
s6 kha tich va
céc tinh chat
co ban cua
chung

CLO2: Hiéu va biét van dung mot sb ung dung quan trong cua gidi han, lién tuc, dao ham

va tich phan.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%

Hiéu va biét van Khoéng véan | Van dung Van dung Vian dung dugc | Van dung

dung mot sb ung | dung duogc | dugc nhung duoc df?ly da | va phan tich sang tao mot
dung quan trong | mot s ung | chwaddy da | nhung chi duge mot cach | sb tng dung

clia giéi han, lién | dung quan | mot sé ting trong nhitng | linh hoat mot quan trong
trong  cua | dung quan trurong hop s0 tmg dung cua gioi han,

2161 han, lién

trong cua gidi

quen thudc

quan trong cua

lién tuc, dao
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tuc, dao ham va
tich phan

tuc, dao ham
va tich phan

han, lién tuc,
dao ham va
tich phan

mot s6 ing
dung quan
trong cua gioi
han, lién tuc,
dao ham va
tich phan

gidi han, lién
tuc, dao ham
va tich phan

ham va tich
phan

CLO3: Biét cach khao sat su hoi tu cua day s6, tinh gi61 han cua day s6, tinh €101 han ctua

ham s6; khéo sat tinh lién tuc, kha vi, kha tich cia mot sb ham sé thuong gap.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meset - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Khéng khao | Khao sat | Khao sat | Khao sat dugc | Khao sat
sat duoc sy | duoc mot sd | duge sy hoi | mot cach sdu | duoc  mot
Khao sat dugc sy | hoi tu coa |truong hop | tuctadiysd, | sic, chit ché | cach sdu sic,
hoi tu cua day s, day sb, tinh | don gian | tinh gidi han | sy hdi tu cua | chat chg, co

tinh gigi han cua
diy sb, tinh gi6i
han cta ham sd;
khao sat tinh lién
tuc, kha vi, kha
tich caa mot sd
ham  sb

gap.

thuong

gidi han cua
diy sd, tinh
gidi han cua
ham $6;
khéo sat tinh
lién tuc, kha
vi, kha tich
cia mot $6
ham sO
thuong gap.

hodc c6 goi1 y
vé su hoi tu
cia diy s,
tinh gidi han
cia diy s,
tinh gidi han
cia ham sod;
khao sat tinh
lién tuc, kha
vi, kha tich
cia mot sd
ham sO
thuong gap.

ciia diy so,
tinh gio1 han
ctia ham sd;
khao sat tinh
lién tuc, kha
vi, kha tich
cia mot sb
ham s6
thuong gap.

sb, tinh
han cua
sb, tinh
giéi han cua
ham s6; khao
sat tinh lién
tuc, kha vi, kha
tich cua mot $6
ham sb thuong
gap.

day
gioi
day

tinh sang tao
sur hoi tu cua
diy sd, tinh
gidi han cua
diy sd, tinh
gioi han cua
ham sé;
khao sat tinh
lién tuc, kha
vi, kha tich
cia mot sd
ham 5O
thuong gap.

CLO4: Hiéu va van dung duoc cac kién thirc vé gidi han, dao ham, tich phan trong viéc mé

hinh ho4 va giai quyét mot s6 bai toan thyc té.

Thang danh gia

Fail -
Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%

Hiéu va van dung
duoc céc kién thirc
vé giéi han, dao
ham, tich phan

trong viéc mo hinh

Khong hiéu,
khong  vén
dung duogc
cac  kién
thirc vé gidi
han, dao

Hiéu va vén
dung duogc
nhung chua
didy du cac
kién thuc vé
gidi han, dao

Hiéu va van
dung duoc
day du nhung
chi trong
nhitng

truong  hop

Hiéu va van
dung duoc,
phén tich duoc
mot cach linh
hoat cac kién
thirc vé gidi

Hiéu va van
dung sang
tao céac kién
thirc vé& gioi
han, dao
ham, tich
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hod va giai quyét
mot sO bai toan
thure té.

ham, tich
phan trong
viéc mo hinh
hoa va giai
quyét mot s6
bai toan thuc
té

ham, tich
phan  trong
viéc mo hinh
hoa va giai
quyét mot sd
bai toan thuc
té.

quen thudc
cac kién thirc
vé gidi han,
dao ham, tich
phan  trong
viéc mo hinh
hoda va giai
quyét mot sd
bai toan thuc
té.

han, dao ham,

tich phan trong
viéc md hinh

hoa va giai
quyét mot so

bai toan thuc té

phan trong
viéc mo hinh
hod va giai
quyét mot sb
bai toan thuc
té

CLOS5: C6 k¥ niang phan bién, giai quyét van dé va thich tng trong thuc tién hoat dong

nghé nghiép cua nganh Toan ng dung

Fail - Beginning - Developing Sufficient - Exemplary

Th dénh eis Below Needs - Marginally Meet - Exceeds
ang danh gla | pypectation | Improvement adequate expectation expectations

< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Khéng biét | Dudi su | Biét cach | Biét cach phan | Biét  cach
cach  phan | huéngdanva | phan  bién, | bién, giai | phan bién,
bién, giai | goi y, bilt | giai  quyét | quyét van dé |giai  quyét
quyet vande | cach  phan | van d€ va | mot cich sang | van dé mot
Biét cach phan va thich ung bl@l’lz | gidi thich ung ‘an va thAlch cach _ sang
. .. | trong  thuc | quy€t van d¢ | trong  thuc | Gmg chu dong | tao, séu sac
bién, gidi quyet|(idn  hoat | va thich ung | tién hoat | trong thuc tién | va thich ung
van d& va thich | dong nghé trong  thuc | dong ngh€ | hoatdongnghé | chu  dong
{mg trong thyc tién ngl‘liép 01:1a ti?n hoa;[ ngbiép CI:Ja ngbiép Clila t.rgng thuc
N . | nganh Toan | dong nghé | nganh Toan | nganh  Toan | tién hoat
hoat dong nghe ung dung nghi¢p cua | ung dung. ung dung. dong nghé
nghi¢p cua nganh nganh Toan nghi¢p cua
Toan tmg dung ung dung. nganh Toan

ung dung va
c6 lién hé
voi cac
nganh khac
c6 lién quan.

CLOG6: Co k¥ nang lam viéc ddc lap va lam viéc nhém, cé dao duc nghé nghiép va co6 kha

nang tu hoc, tu sang tao dé giai quyét cac cong viéc, cac van dé trong hoc tap va nghién

cuu.

Thang danh gia

Fail -
Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%
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Co6 kha nang lam
viéc doc lap va lam
viéc nhoém, co dao

dac nghé nghiép

Khong
kha nang lam

co

viéc doc lap
va lam viéc
nhom, c6 dao
dtrc nghé
nghi¢p va co
kha nang tu

du

huong dan va

Du6i

go1 y, c6 kha
nang lam vi¢c
doc lap va
lam viéc
nhom, c6 dao

dac nghé

Co6 kha nang
lam viéc doc
lap va lam
viéc nhom, co
dao duc nghé
nghi¢p va co
kha nang tu
hoc, ty sang

Co6 kha nang
lam viéc doc
lap va lam vi¢c
nhom mot cach
chu dong, hi¢u
qua, c6 dao duc
nghé nghiép va
c6 kha nang tu

Co6 kha nang
lam viéc doc
lap va lam
viéc nhom
mot cach chu
dong, hi¢u
qua, sang

tao, c6 dao

va c6 kha nang tu | hoc, ty sang | nghi¢p va co | tao dé giai | hoc, tu sang tao | dic nghé
hoc, tu sang tao dé | tao dé giai | kha ning tu | quyét cac | dé giai quyét | nghiép cao
giai quyét cac cong | quyét cac | hoc, tu sang | cong viéc, cac | cac cong viée, [ va co6 kha
viéc, cac van dé |cong  viéc, | tao dé giai | van d¢ trong | cac  vAn dé | ning tu hoc,
trong hoc tdp va |cic van dé | quyét cac | hoc tdp va |tronghoctapva | tu sang tao
nghién ctru. trong hoc tap | cong viéc, cac | nghién curu. nghién ctru. dé giai quyét
va  nghién | van dé trong cac cong
cuu. hoc tap va viéc, cac van
nghién ctru. dé trong hoc
tap va nghién

clru.

9. Cac quy dinh chung

Cam két cua giang vién

- Thyc hién day du noi dung, thoi lugng va tién do giang
day theo dé cuong hoc phan.

- Hb tro, tu van hoc tap va giai dap thic mac cho nguoi
hoc.

- Cong bang, minh bach trong kiém tra danh gia két qua
hoc tap.

Yéu cau doi véi nguoi hoc

- Tham gia day du, ding gid cac budi hoc va chuan bj bai
trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va hop tac
nhom.

- Thé hién thai d6 nghiém tic, chudn muc va c6 trach
nhiém trong sudt qua trinh hoc phan.

hoc

Quy dinh vé tham du 16p

- Nguoi hoc ¢o6 trach nhiém tham du déy du cac budi hoc
theo ké hoach cua hoc phém.

- Viéc diém danh duge thuc hién nghiém tic ¢ tung budi
hoc; nguoi hoc di tré hodc ra vé sém sé& bi tinh 13 ving
mat.

- Trudng hop vang mat vi 1y do chinh dang phai théng bao
trudc va cung cip minh chtng khi can thiét.

10




Quy dinh vé hanh vi trong
16p hoc

- Ung xir vin minh, ton trong gidng vién va ban hoc; khong
giy mat trat tu trong 16p.

- Chi st dung thiét bi dién t& cho muc dich hoc tap khi
dugc phép.

- Gilr gin v€ sinh, co s¢ vat chit va tuan thi chuin muc
dao durc sinh vién.

Céc quy dinh khac

- Tuan thii cac quy dinh cia Nha trudng lién quan dén hoc
tap va thi cur.

- Trung thue trong hoc tip va kiém tra, tuyét d6i khong
gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon, ngoai khoa
khi dugc yéu cau.

GV. BIEN SOAN

TS. Nguyén Ngoc Qudc
Thwong
GD. CTDT

TS. Lé Quang Thuin

Binh Dinh, ngay  thang nam 2025

TK. QL HQC PHAN

PGS.TS. Lé Cong Trinh

TK. QL. CTDT

PGS.TS. Lé Cong Trinh
HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HQC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: GIAI TiCH 2
Tén tiéng Anh: Calculus 2
THUQC CTPT NGANH TOAN UNG DUNG

1. Théong tin chung vé hoc phan:

1) M4 hoc phan: 1010445

2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan:

- Thyc hanh/Thi nghiém:

- Tong s tiét quy doi 45

4) Day cho SV nam tha Hoc ky 2, nam tha 1

5) Hoc phan hoc trudc: +Tén HP: Giai tich 1; Ma HP: 1010444

+ Huynh Minh Hién; Khoa Toan va Théng ké
S + Lé Vin An; Khoa Toan va Thong ké

6) Céc giang vién giang day N .
+ Nguyén Van Thanh; Khoa Toan va Thong ké
+ Nguyén Tong Xuan; Khoa Toan va Théng ké

7) Khoa Quan 1y hoc phan Toan va Thong ké

Bit budc ] Tu chon tu do

8) Loai hoc phan: ,
[Ty chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

‘ XICo so nganh/khbi nganh
9) Thudc thanh phan hoc tap
[1Chuyén nganh

O Bb trg




[J Thuc tap, thuc té
[J D6 an tét nghiép/Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngir giang day )
L] Tiéng Anh
[ Truc tiép
11) Phuong thure giang day O Tryc tuyén
Truyc tiép va truc tuyén
2. M6 ta hoc phan:

Hoc phan cung cap cho sinh vién céc kién thirc vé tich phén suy réng, 1y thuyét chudi,
ham nhiéu bién lién tuc va phép tinh vi phan ham nhiéu bién, bao gom: cach tinh va cac
tiéu chuan dé xét su hoi tu cia tich phan suy rong voi can vo han va tich phan suy rong
ctia ham khéng bi chin; cac tiéu chuan dé xét sy hoi tu cua chudi sd, cac tiéu chuan vé hoi
tu diém, hoi tu déu cua day ham, chudi ham; cach tim mién hoi tu ciia chudi Ity thtra; tinh
hoi tu va cach khai trién ham thanh chuoi Fourier; cac kién thirc co ban ciia ham nhiéu
bién nhu gidi han, tinh lién tuc, dao ham riéng, vi phan céc cap, bai toan cuc tri, cac dinh
1y co ban va y nghia thuc tién, ing dung cua ching.

3. Muc tiéu ciia hoc phén

+ CO1: Hiéu va van dung dugc khai niém va cac két qua lién quan dén tich phan suy
rong, chudi s6, chudi ham va chudi Fourier.

+ CO2: Hiéu va van dung duogc khai niém va mat sb két qua co ban vé ham nhiéu bién:
tinh lién tuc, dao ham riéng, cuc tri va gia tri 1on nhét, nho nhat.

+ CO3: Hiéu va van dung duoc mot sd tng dung quan trong cia tich phan suy rong, 1y
thuyét chudi, phép tinh vi phan ham nhiéu bién; c¢6 k¥ ning trong viéc van dung cac kién
thire d6 trong viée giai quyét cac van dé thuc tién trong linh vuc toan tng dung.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan dau ra ctia hoc phan va mdi lién hé véi cac chi bao ciia PLOs )

Hoc phan déng gop cho chuan dau ra PLO cta chuong trinh ddo tao tai PI theo muc do sau:
L = Miic thap; M = Mtic trung binh; H = Mt cao

Ki . DPong gop Murc do
N Noi dung CLO . .
hi¢u cho PLO.PI | dong gop

Hiéu va van dung duoc khai niém va cac két qua
CLO! | lién quan dén tich phan suy rong, chudi sb, ddy | PLO2 (PI2.1) XM

ham, chudi ham, chuoi Fourier




Hiéu va van dung duoc khai niém va mot sO két
qué lién quan dén gidi han ham nhiéu bién, ham
CLO2 | nhiéu bién lién tuc, phép tinh vi phan ham nhiéu
bién, cuc tri ham nhiéu bién

PLO2 (PI2.1)| XM

CLO3

Vian dung dugc cac k¥ thuét tinh toan co ban cua
tich phan suy rong, chudi so, chudi ham, phép
tinh vi - tich phan ham nhiéu bién vao viéc giai

quyét cac van dé thuc tién trong toan tng dung.

PLO2(PI2.1)| XM

5. Phwong phap, hinh thirc to chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuin diu ra caa hoc
phan dat dwoc

Thuyét giang

Cung cap cho nguoi hoc hé théng kién
thirc 1y thuyét nén tang, trinh bay céc
khai niém, dinh nghia va dinh 1y trong
tam mot cach logic, gitp nguoi hoc hinh
thanh tu duy khai quat va tiép can noi

dung hoc phan mot cach hé thong.

CLOl1, CLO2

Bai tap trén 16p

Giup nguoi hoc ren luyén ky nang véan
dung 1y thuyét dé giai quyét bai toan cu
thé, phat trién tu duy phéan tich, phan
bién, va hinh thanh kha nang trinh bay

12p luén toan hoc mot cach mach lac.

CLOl1, CLO2, CLO3

Bai tap ¢ nha

Tao diéu kién cho ngudi hoc cung cb
kién thuc, phat trién nang luc ty hoc, tu
duy doc lap, va kha nang nghién ctru mé
rong thong qua viéc gidi cac bai toan

nang cao va doc tai li¢u chuyén sau.

CLOl1, CLO2, CLO3

6. K¢ hoach gisng day chi tiét

Buoi hoc Noi dung CDR hoc phin
1) 2) 3)
[1] Chuong 1. Tich phan suy rong

(Tiét 1-3) | 1.1 Tich phéan suy rong loai mot CLOL, CLO3
[2] Chuwong 1. Tich phan suy réng(tiép theo)

(Tiét 4-6) 1.2 Tich phan suy rong loai hai CLOIL, CLO3
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Bai tap Chwong 1 (2 tiét)

Chuong 2. Ly thuyét chudi

[3] >
Tiét 7-9) | 2.1 Chudi sé CLOI, CLO3
( )
Chuong 2. Ly thuyét chudi (tiép theo
[4] g y thuy p
(Tiét 10-12) | 2.2. Dy ham - Chudi ham CLOL, CLO3
Chu’(mg~ 2. Ly thuyét chubi (tiép theo)
T“’t[?]6 y 2.3 Chudi Iy thira CLOI1, CLO3
(Tiet 16-18) | gy tap Chuong 2 (1 tiét)
Chuong 3. Chubi Fourier
[7] 3.1 Gi6i thiéu chudi Fourier CLOL CLO3
(Tiet 19-21) |32 Su hdi ty, dao ham va tich phan cua chudi Fourier ’
Bai tap Chuong 3 (1 tiét)
Chuwong 3. Chudi Fourier (tiép theo)
(Tié t[§]2-2 4) 3.3 Chudi sin, cosin Fourier trén [0,L] CLO1, CLO3
3.4. Ung dung cua chudi Fourier
[9] Bai tdp Chuong 3 (2 tiét)
(Tiét 25-27) | Kiém tra giira ky CLO2, CLO3
Chwong 4. Ham nhiéu bién lién tuc (tiép theo)
(Tiet 28-30) | 4 2. Ham nhiéu bién lién tyc, lién tuc déu
(Tié£1311]-3 3) Bai tap Chuong 4 CLO2, CLO3
1] Chuwong 5. Phép tinh vi phan ham nhiéu bién
(Tiét 34-36) | 5-1. Dao ham riéng va vi phan cAp mot CLO2, CLO3
5.2. Pao ham riéng va vi phan cip cao
Chuong 5. Phép tinh vi phin ham nhiéu bién (tiép
theo)
13 .
.;[ ] Bai tap Chuong 5 (1 tict CLO2, CLO3
(Tiét 37-39) P g (Lhey,
5.3. Cuc tr1 ham nhiéu bién
5.4. Pinh ly ham nguoc- Dinh 1y ham an
14 5 . .
L] Chuwong 5. Phép tinh vi phan ham nhiéu bién (tiép | CLO2, CLO3

(Tiét 40-42)
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theo)

5.5. Cuc trj c6 diéu kién
5.6. Gia tri 16n nhét, gia tri nho nhat

[15] Bai tap Chuong 5 (2 tiét)
(Tiét 43-45) | On tap hoc phéan

CLOI, CLO2,
CLO3

7. Tai liéu phuc vu mén hgc

Tai liéu chinh

Néi, 2022.

[1] Nguyén Pinh Tri, Ta Vin Dinh, Nguyén H6 Quynh, Todn
hoc cao ccfp, tap 2&3, NXB Giéo duc, 2012.

[2] Nguyén Dinh Tri, Ta Van Dinh, Nguyén H6 Quynh,Bdi
tapToan hoc cao ccfp, tap 3, NXB Giao duc, 2012.

[3] Thai Thuan Quang, Nguyén Du Vi Nhan, Huynh Minh
Hién, Lé Quang Thuan, Tran Ngoc Nguyén, Gidi tich:
Tich phén suy réng va 1y thuyét chudi, NXB PHQG Ha

Tai liéu tham khao
them

Springer, 2014

[4] J. Stewart, Calculus, Cengage Learning, 2016
[5] P. D. Lax, M. S. Terrell, Calculus with Applications,

[6] Pinh Thé Lyc, Phan Huy Pién, Ta Duy Phwong, Gidi tich
cdc ham nhiéu bién, NXB PHQG Ha Noi, 2002.

8. Panh gia két qua hoc tap

8.1. Hinh thirc danh gia theo CLO
Hinh th.ll”C danh Muc dich Chuan daukra cua hoc
gia : phan

Dénh gia kha nang hi€u va van dung kién

thirc 1y thuyét dé giai quyét cac bai toan

Ty lugn ching minh, tinh todn, va trinh bay lap CLO1, CLO2, CLO3
luan toan hoc mot cach chat ché, logic.
Rén luyén k¥ nang van dung 1y thuyét dé
giai bai toan cu thé theo nhom hodc ca
Bai tap trén 1op | nhén, phat trién tu duy phan bién, ning | CLO1, CLO2, CLO3

luc phan tich, va kha nang trinh bay 161

giai mach lac.

Bai tap ¢ nha

Danh gid nang luc tu hoc, tu duy doc lap

va kha nang van dung kién thirc vao céc

CLOl1, CLO2, CLO3




tinh hudng nang cao hodc md rong; dong
thoi phat trién ky ning nghién ctu ca

nhan va giai quyét bai toan theo hudng

sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘n ; ax . Thoi CDR cia | Trong
STT DPanh gia Tiéu chi danh gia didm HP ¥
1 Qua trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc
. -~ A L . CLOl,
A A tham gia hoat dong hoc tap | Tat ca cac
Chuyén can A T2 . o an 2. CLO2,
trén 16p va co6 thai do |budi hoc
A £ . CLO3
nghiém tuc ‘trong suot qua
trinh hoc phan.
Thuc‘ hién day du, dang |Cac Buodi
yé}l cau, trinh bay chat ché, (hoc 2, 5, CLOl,
Bai tap thé hién tu duy phan tich |8, 11, 13, CLO2,
va van dung kién thirc vao |15 CLO3
viéc gidi bai tap.
. o Glzru cac.bal ‘ann tl;J: luaP, Budi hoc CLOL,
Kiém tra gitta ky | ching minh, tinh toan, vén 9 CLO3
dung kién thirc da hoc.
2 Cuoi ky 60%
Danh gia kha nang van
dung tong hop kién thic dé | Theo  ké
Thi két thic hoc giai balltoan tu: luaq m()‘t hoach de}o CLOl,
hin cach chinh xac, loglc va | tao cua CLO2,
P chit ch, theo yéu cau hoc | Nha CLO3
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gi4 chuan dau ra (CLO)
CLOLl: Hiéu va van dung duogc khai niém va cac két qua lién quan dén tich phan suy rong,
chuoi s0, ddy ham, chuoi ham, chu6i Fourier

pat | Begiming- | Developin | guicien | Exemplary -
Tha“’% ,dénh BeloW Improvement | Marginally Meet‘ Excgeds
gia Expectation 40%-54% adequate expectation | expectations85%
0 %-849 - 100%
<40% 550, 69% 70%-84% °
Hiéu va van Khong xac | Xac dinh | Xac dinh | Xac dinh va | Xac dinh va
dung dugc | dinh duoc | dugc nhung | dwgc  day | phan  tich | dién giai duoc
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khai niém va
cac két qua
lién quan dén
tich phan suy
rong, chudi sd,
day ham,
chudi ham,
chudi Fourier

cac  khai
niém  co
ban va hé
thong cua
ly  thuyét
tich phan
suy rong,
chudi  sb,
day ham,
chudi ham,
chudi
Fourier

chua day du

cac khai
niém co ban
va hé thong
ctia Iy thuyét
tich  phan
suy  rong,
chudi $0,
day  ham,
chudi ham,
chudi
Fourier

dua cac
khai niém
co ban va
hé¢  théng
cua ly
thuyét tich
phan  suy
rong,
chudi s,
day ham,
chudi ham,
chudi
Fourier

dugc  mot
cach 10
rang, logic,
c6  chiéu
sau cac
khai niém
co ban va
hé  théng
cua ly
thuyét tich
phan  suy
rong, chudi
s0, day
ham, chudi
ham, chudi
Fourier

mdt cach sang
tao cac khai
niém co ban va
hé théng cua ly
thuyét tich phan
suy rong, chudi
s6, diy ham,
chudi ham,
chudi Fourier.

CLO2: Hiéu va van dung duoc khai niém va mét so két qua lién quan dén gidi han ham
nhi€u bién, ham nhi€u bién lién tuc, phép tinh vi phan ham nhi€u bién, cuc tr1 ham nhiéu

bién
Fail - Beginning - Developin Sufficient - Exemplary -
, Needs g-
Thang danh Below Improvement | Marginally Meet‘ Excc?eds
gia Expectation 40%-54% adequate expectation expectat10?s8 5%
<40% ssopov, | 70%-84% -100%
Hiéu va van Khong van | Van dung Van dung | Van dung Vén dung sang
dung duoc khai | dung dugc | duoc nhung | duge diy | duoc va tao cac khai
niém va mot sé | cac khai chua day di | di nhung | phén tich niém, tinh chat
két qua lién niém, tinh | cac khai chi trong duoc mot gi61 han ham
quan dén giéi | chat gi6i niém, tinh nhiing cach linh nhiéu bién, ham
han ham nhiéu | han ham chat giGi truong hop | hoat cac nhiéu bién lién
bién, ham nhiéu bién, | han ham quen thudc | khai ni¢m, | tuc, phép tinh vi
nhiéu bién lién | ham nhiéu | nhiéu bién, |cackhai | tinhchat | phan ham nhiéu
tuc, phép tinh bién lién ham nhiéu niém, tinh | gi61 han bién, cuc tri
viphdn ham | tuc, phép | bién lién chat giéi | ham nhiéu | ham nhiéu bién
nhiéu bién, cuc | tinh vi tuc, phép han ham bién, ham
tri ham nhiéu | phan ham | tinh vi phan | nhiéu bién, | nhiéu bién
bién nhiéu bién, | ham nhiéu | ham nhiéu | lién tyc,
cuc tri ham | bién, cuc tri | biénlién | phép tinh vi
nhiéu bién | ham nhidu | tuc, phép | phdn ham
bién tinh vi nhiéu bién,
phan ham | cyc tri ham

nhidu bién,

nhi€u bién




cuc tri
ham nhiéu
bién

CLO3: Vian dung dugc cac ky thuat tinh toan co ban cua tich phan suy rong, chudi sd,

chuo1 ham, phép tinh vi - tich phan ham nhiéu bién vao viéc giai quyét cac van dé thuc

tién trong toan tng dung.

Fail - Beginning - Developing Sufficient - Exemplary
Thang danh Below Needs - Marginally Meet - Exceeds
gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Khong van | Van  dung | Van dung | Van dung | Van dung
dung duogc | duoc nhung | duoc dﬁy duoc va |sang  tao
cac ky |chua day dii | du nhung | phan tich | cac ky
thuat tinh | cac k¥ thuat | chi  trong | duoc mot | thuat tinh
Van dung dugc | toan co | tinh todn co | nhiing cach linh | toan co
céc k¥ thuat tinh ban  cua | ban cua tich | truong hop | hoat cac k¥ | ban cua
] . |tich phan [phin suy | quen thu{c | thuat tinh |tich phan
toan co ban cua suy rong, |rong, chudi | cac ky | todn co ban | suy rdng,
tich phan suy |chudi sb, |s6, chudi |thuat tinh | cta tich phan | chudi $0,
rong, chudi sd, chudi ham, | ham, phép | toan co ban suy r@ng, chudi ham,
X 1 , | phép tinh |tinh vi-tich | cua tich | chudi sO, | phép tinh
chuoi ham, phép vi - tich |phian ham |phan suy |chudi ham, |vi - tich
tinh vi - tich|phan ham |nhiéu bién | rong, chudi | phép tinh vi | phdn ham
phan ham nhiéu nhiéu bién | vao vige s6, chubi |- tich phan nhiéu bién
bién vao vidc vao  viéc | gidi A’quye;c h,am, phep hg}n ‘ nhl.eA:u vao - vige
. |ed quyéet |cac van d€ |tinh vi - | bién vao viec | gidi quyét
glal quyet cac | cac van dé |thyc  tién |tich phan | giai  quyét | cac van dé
van dé thuc tién | thuc tién | trong toan | ham nhiéu |cic van dé |thuc tién
frong toan tng trong toan | ing dung. bién V.E‘l(? thuc tién | trong toan
ung dung. viéc  gial | trong  todn | ing dung.
dung. quyét cac | ing dung.
van dé thuc
tién trong
toan  Ung
dung.

9. Cac quy dinh chung

Cam két cua giang vién

- Thyc hién day du ndi dung, thoi lugng va tién
d6 giang day theo dé cuong hoc phan.

- Hd trg, tu van hoc tap va giai dap thic mac cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
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két qua hoc tap.

Yeéu cau doi voi nguoi hoc

Tham gia ddy du, dung gid cac budi hoc va
chuan bj bai truéce khi dén 16p.

Chu dong, tich cuc trong hoc tap, thao luan va
hop tac nhom.

Thé hién thai do nghiém tic, chuin muyc va c¢6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

Nguoi hoc ¢6 trach nhiém tham du déy du cac
bubi hoc theo ké hoach cua hoc phan.

Viéc diém danh dugc thuc hién nghiém tic o
ting budi hoc; nguot hoc di tré hodc ra vé sém
s€ bi tinh la Vang mat.

Truong hop vang mat vi 1y do chinh déng phai
thong bao trudc va cung cAp minh ching khi
can thiét.

Quy dinh vé hanh vi trong 16p hoc

Ung x&r van minh, t6n trong giang vién va ban
hoc; khong gdy mat trét tu trong 16p.

Chi str dung thiét bi dién t&r cho muc dich hoc
tap khi dugc phép.

Gitr gin vé€ sinh, co s& vat chit va tuan thu
chuan muc dao dire sinh vién.

- Tuan thu cic quy dinh cia Nha truong lién

quan dén hoc tap va thi ct.

- Trung thuc trong hoc tip va kiém tra, tuyét ddi

Cac quy dinh khac khong gian lan.
- Tich cyc tham gia cac hoat dong chuyén mén,
ngoai khoa khi dugc yéu cau.
Binh Dinh, ngay ..... thang .....nam 2025
GV. BIEN SOAN TK. QL HOC PHAN

PGS.TS. Huynh Minh Hién
GDb. CTPT

TS. Lé Quang Thuin

PGS.TS. Lé Cong Trinh
TK. QL. CTPT

PGS.TS. Lé Cong Trinh




HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: GIAI TICH 3
Tén tiéng Anh: Calculus 3
THUQC CTPT NGANH TOAN UNG DUNG

1. Théong tin chung vé hoc phan:

1) M4 hoc phan: 1010446

2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan:

- Thyc hanh/Thi nghiém:

- Tong s tiét quy doi 45

4) Day cho SV nam tha Hoc ky 3, nam thr 2

+ Tén HP: Giai tich 1; Ma HP: 010444

+ Tén HP: Giai tich 2; Ma HP: 010445

+ Ho va tén: Nguyén Vin Thanh; Khoa: Toan
va Thong ké

5) Hoc phan hoc trudc:

+ Ho va tén: Huynh Minh Hién; Khoa: Toan va
Thong ké

+ Ho va tén: Lé Vian An; Khoa Toén va Thong
ké

+ Ho va tén: Nguyén Tong Xuan; Khoa Toan va
Thong ké

7) Khoa Quan 1y hoc phan Toan va Thong ké

6) Céc giang vién giang day

. Bit budc L Tu chon tu do
8) Loai hoc phan:

OTu chon theo dinh huéng (bt budc)




L] Gido duc dai cuong

Co s& nganh/khdi nganh
. [J Chuyén nganh

9) Thude thanh phan hoc tap .
] BO tro

L] Thuc tap, thuc té

[0 D6 an t6t nghiép/Khoa luan tét nghiép

Tiéng Viét

10) Ngon ngit giang day )
L] Tiéng Anh
Truc tiép
11) Phuong thure giang day O Truc tuyén

O Truc tiép va truc tuyén

2. Mé ta hoc phan: Hoc phan cung cép cho sinh vién nhiing kién thirc co ban vé tich
phan phu thudc tham sé va cac tmg dung ctia nd trong viée tinh cac tich phan phtc tap;
mién do dugc va do do ctia mién, khai niém tich phan 2-16p, tich phan 3-16p, tich phan n-
16p, cach tinh todn dya vao Pinh 1y Fubini va phép d01 bién, tmg dung cua céc tich phéan
trén. Hoc phan trang bi cho sinh vién khai niém vé cdc dudng cong trong mat phang,
trong khong gian; dinh nghia tich phan duong loai mdt, tich phan duong loai hai va moi
quan h¢ gitra chung; khai niém vé mat va dién tich mat trong khong gian; dinh nghia tich
phan mat loai mot va tich phan mat loai hai. Bén canh dé, hoc phén con trang bi cho sinh
vién cac cong thuc lién hé gifra cac 16p tich phan nhu cong thirc Green, cong thuc Gauss-
Ostrogradxki va cong thirc Stokes.

3. Muc tiéu ciia hoc phan

+ CO1: Hiéu va van dung dugc khai niém va mot sO két qua lién quan dén tich phan ham
nhiéu bién, gom phu thudc tham s6, tich phan 2-16p, tich phan 3-16p.

+ CO2: Hiéu va van dung dugc khai niém va mot sd két qua co ban vé tich phan duong
loai 1, tich Rhan duong loai 2, tich phan mat loai 1 va tich phan mat loai 2. .
+ CO3: Hiéu va van dung dugc mot so6 ung dung quan trong cua tich phan ham nhiéu
bién; c6 k¥ nang trong viéc van dung cac kién thirc d6 trong giai quyét cac van dé.

4. Chuan dau ra ciia hoc phan (CLOs)

(Chuan dau ra cua hoc phan va mdi lién hé véi cac chi bao ciia PLOs )
Hoc phan dong gop cho chudn dau ra PLO cta chuong trinh dio tao tai PI theo muc do sau:
L = Mirc thip; M = Mtic trung binh; H = Mtc cao

Ki Noi dung CLO DPong gop cho | Mire d




hiéu

PLO.PI

dong gop

CLO1

Hiéu va van dung duogc cac khai niém va mot so
két qua lién quan dén tich phan phu thudc tham so,

tich phan 2-16p, tich phan 3-16p.

PLOI (PI 1.1)

M

CLO2

Hiéu va van dung dugc khai niém va mot s6 két
qua co ban vé tich phan duong loai 1, tich phan
duong loai 2, tich phan mat loai 1 va tich phan mat
loai 2, tir d6 trang bi kién thirc nén quan trong cho
viéc hoc tap va nghién ctru cac linh vuc toan hoc

hién dai nhu phuong trinh dao ham riéng.

PLO1 (PI 1.2)

CLO3

Hiéu va van dung dugc mot s6 tng dung quan
trong cua tich phan ham nhiéu bién; c6 ky nang
trong viéc van dung cac kién thuc dé trong gidi

quyét cac van de.

PLO1 (PI 1.2)

5. Phwong phap, hinh thirc to chire day hoc

Phwong phap,

hinh thirc to Muc dich

chirc day hoc

Chuan diu ra cia hoc
phan dat dwoc

Thuyét giang

Cung cap cho nguoi hoc hé théng kién
thirc 1y thuyét nén tang, trinh bay céac
khai niém, dinh nghia va dinh 1y trong
tam mot cach logic, gitp nguoi hoc hinh
thanh tu duy khai quat va tiép can noi

dung hoc phan mot cach hé thong.

CLOl1, CLO2, CLO3

Giup nguoi hoc ren luyén ky nang véan

dung 1y thuyét dé giai quyét bai toan cu

Bai tap trén 16p thé, phat trién tu duy phan tich, phan

bién, va hinh thanh kha nang trinh bay

13p luén toan hoc mot cach mach lac.

CLOl, CLO2, CLO3

Tao diéu kién cho ngudi hoc cung cod

kién thuc, phat trién nang luc ty hoc, tu

Bai tap ¢ nha duy doc lap, va kha nang nghién ctru mé

rong thong qua viéc gidi cac bai toan

nang cao va doc tai li¢u chuyén sau.

CLO1, CLO2, CLO3




6. Ké hoach giang day chi tiét

Buéi hoc Noi dung CDR hoc phin
1) 2) 3)
Chuong 1. Tich phéan phu thuc tham s6
1 1.1 Khai niém tich phan xac dinh phy thudc tham s6
N ' CLO1, CLO3
(Tiet 1-3) | 1.2 Tinh lién tuc
1.3 Tinh kha vi
Chuong 1. Tich phén phu thudc tham sé (#iép theo)
.A[2] 1.4 Tinh kha tich ) CLOl, CLO3
(Ti€t4-6) | | 5 Tich phan suy rong phu thudc tham sé ’
1.6 Ung dung cua tich phan phu thudc tham so
3] Bai tap (Chuong 1
(Tiét 7-9) ai tap (Chuong 1) CLOl, CLO3
Chwong 2. Tich phan boi
Tié [‘1% 12 2.1. Mién do duoc va do do caa mién CLO1, CLO3
(Tiet 10-12) 2.2. binh nghia tich phén 2-16p
2.3. Bi€u kién kha tich tich phan 2-16p
[5] Chuwong 2. Tich phan bdi (tiép theo)
iy CLO1, CLO3
(Tiét 13-15) | 2.4. Cach tinh tich phan 2-16p
6] Bai tap (Chuong 2: 2.1,2.2,2.3, 2.4
(Tiét 16-18) | o ap (Chuong 2: 2.1,2.2,2.3,2.4) CLO1, CLO3
Chuwong 2. Tich phén bdi (¢iép theo)
(Tié t[’17]9-21) 2.5. Tich phan 3-16p, tich phan n-16p CLO1, CLO3
2.6. Ung dung tich phan boi
(Tiét[§]2-24) Bai tép (Chuong 2: 2.5, 2.6) + Kiém tra giira ky CLO1, CLO3
Chuong 3. Tich phan dudong
9 )
(Tiét[2]5-27) 3.1. Khai niém vé duong cong CLO2, CLO3
3.2. Tich phan duong loai mdt
Chuwong 3. Tich phan dwong (7iép theo)
[10] 3.3. Tich phan duong loai hai
X CLO2, CLO3
(Tiét 28-30) | 3.4. Cong thirc Green
3.5. Ung dung tich phan duong
[11] Bai tap Chuong 3 CLO2, CLO3
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(Tiét 31-33)
Chuong 4. Tich phan mat
12 5
- £ 1. a1 niem ve€ mat tron ong gian va dien tich mat s
(TleE 343-36) 4.1. Khai nigm ve m3 g khong gi A dign tich ma CLO2, CLO3
4.2. Tich phan mat loai moét (tich phan mat theo dién tich)
Chuong 4. Tich phan mit (#iép theo)
[13] A ,
(Tiét 37-39) 4.2 Cong thirc Green CLO2, CLO3
4.3. Tich phan mat loai hai (tich phan mat theo toa do)
Chuwong 4. Tich phin mit (tiép theo)
[14] . . C ,
(Tiét 40-42) 4.4. ,Cong thirc Gauss-Ostrogradxki va cong thurc Stokes CLO2, CLO3
4.5 Ung dung tich phan mat
[15] Bai tap (Ch 4)+ On ta CLOl1, CLO2,
(Tiét 43-45) | D1 tap (Chuong 4)+ On t3p CLO3

7. Tai liéu phuc vu mon hgc

Tai li€u chinh

[1] James Stewart, Multivariable Calculus, Brooks/Cole, 2010
[2] Thai Thuan Quang, Huynh Minh Hién, Nguyén Vian Dai,
Duong Thanh V§, Lé Thanh Binh, Gidi tich: Phép tinh vi phan
va tich phdn ham sé nhiéu bién s6, NXB Pai hoc Qudc gia Ha
Noi, 2021.

Tai liéu tham khao

thém:

[3] Pinh Thé Luc, Phan Huy Dién, Ta Duy Phuong, Gidi
tich cac ham nhiéu bién, NXB PHQG Ha Noi

[4] Jean-Marie Monier, Giai tich 2, Nha xuét ban Gido duc,
1999

[5] Y.Y. Liasko, A.C. Boiatruc, IA.G. Gai, G.P. Golobac,
Gidi tich toan hoc — Cac vi du va cac bai toan, Tap 2 (Phan
1), NXBDH&THCN, 1978.

[6] Nguyén Vin Khué, Lé Mau Hai, Gidi tich toan hoc, Tap
1,2, NXB DHSP, 2002.

[7] Nguyén Vin Mau, Ping Huy Ruin, Nguyén Thuy
Thanh, Phép tinh vi phan va tich phan ham nhiéu bien, NXB
DHQGHN, 2002.

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

| Hinh thirc d4nh |

Muc dich ’ Chuin diu ra cia hoc
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gia

phﬁn

Chuyén can

Danh gia thai d6 hoc tap, tinh than trach
nhiém, muc d0 tham gia va sy nghiém

tac trong sudt qua trinh hoc tap.

CLOl1, CLO2, CLO3

Bai tap

Danh gia kha ning van dung kién thirc
dé giai quyét bai toan tng dung; phat
trién tu duy logic, phan tich va k§ ning
trinh bay.

CLOl1, CLO2, CLO3

Kiém tra giita ky

DPanh gia mic d6 nim ving cac khai
niém, dinh 1y co ban va tu duy triru
tuong; nang lyc 1ap luan va trinh bay o1

gidi chat ché.

CLOl1, CLO2, CLO3

Thi két thic hoc
phan

Panh gia nang luc tong hop va van dung
toan dién kién thirc dé giai quyét cac van

de chuyén sau theo yéu cau hoc phan.

CLOl1, CLO2, CLO3

8.2. Ké hoach kiém tra danh gia theo CLO

. . o , as . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia diém HP Y4
1 Qua trinh 40%
Tham du day du cac budi
hoc, dung gio, tich cuc
: . i L. . CLOl1,
A A tham gia hoat dong hoc tap | Tat ca cac
Chuyén can N A A B CLO2,
trén 16p va co6 thai do |budi hoc
A, X . CLO3
nghiém tic trong sudt qua
trinh hoc phan.
Thuc hién day du, dong | ., N
yéu cau, trinh bay chit ché, E;‘CC JW cLol,
Bai tap thé hién tu duy phan tich 9' 12 i 5 ’ CLO2,
va van dung kién thirc vao |77 7’ CLO3
viéc giai bai tap.
7 Giai cac bai toan tu luan, Budi hoc CLOl,
Kiém tra gita ky | chiing minh, tinh toan, van 9 i CLO2,
dung kién thirc da hoc. CLO3
2 Cuoi ky 60%
Danh gia kha nang véan | Theo ké
Thi két thic hoc | 4W8 10ng hop kién thic d& Fhoach dao | CLOL,
han giai bai todn ty luan mdt | tao cua CLO2,
P cach chinh x4c, logic va |Nha CLO3
chat ché, theo yéu cau hoc | truong




phan va dap an chuéan cua
gidng vién.

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Hiéu va V§1n dung dugc cac khai niém va mdt s6 két qua lién quan dén tich phan
phu thudc tham s0, tich phan 2-16p, tich phan 3-16p.

Fail - Beﬁienel(lii:g Devgelopin Sufficient - E?}Zgg(ljcllrs

gla p< 40% nt 40%- adequate 71(3)"/-840/ s 85% -

4% 55%-69% o 100%
CLO1: Hiéu va | Khong hiéu | Hiéu duogc | Hiéu duoc | Hiéu va phan | Hiéu  va
van dung duoc | dugc  céc | nhung chua dﬁy da céc | tich dugc mot | van  dung
cac khai niém co | khai ni€ém dﬁy da cac | khai niém | cach rd rang, | dugc tich
ban tich phan | co ban tich | khai niém | co ban tich | logic cac khai | phan phu
phu thudoc tham | phdn phu | co ban tich | phan  phu | niém co ban | thudoc tham
s6, tich phan 2- | thudc tham |phdn  phu | thuéc tham | tich phan phu | sb, tich
16p, tich phan 3- [sd,  tich |thudc tham | sd, tich | thuoc tham | phéan 2-16p,
16p; tir d6 hinh | phan 2-16p, | s, tich | phan 2-16p, |so, tich phan |tich phan
thanh nén tang 1y | tich phan 3- | phan 2-16p, | tich phan 3- |2-16p,  tich | 3-16p ; tr
ludn viing chac | 10p; tich phan 3- | 16p; phén 3-16p; do hinh
cho viéc nghién 16p; thanh nén
ciu tich phan tang ly
hién dai luan viing
chic  cho
viéc nghién
cu  tich

phan hién
dai

CLO2: Hiéu va van dung duoc khai niém va mot sb két qua co ban vé tich phan duong

loai 1, tich phan duong loai 2, tich phan mat loai 1 va tich phan mat loai 2, tir 46 trang bi

kién thirc nén quan trong cho viéc hoc tap va nghién ctru céac linh vuc todn hoc hi¢n dai

nhu phuong trinh dao ham riéng.

ol .| Peginning | Developin | gy pcien | Exemplar
. - - y - Exceeds
Thang”danh ExBeeith:Z/ion Improveme | Marginally ex ?ciiion expectation
g1a p<40(y nt 40%- adequate 7180/ 849 s 85% -
° 34% 55%-69% meTe 100%
Hiéu va van |Khoéng van | Van dung | Van dur}g Van dung | Van dung
dung duoc khéj dung duoc | duoc qhung dugc  day | duoc va phan | sang  tao
ni’ém va mot so | khai niém chua day du | da  nhung | tich dugc mot | duwgc khai
két qud co ban | va mot sO | khai niém |chi trong | cach linh | niém va
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vé tich phéan
duong loai 1,
tich phan duong
loai 2, tich phan
mat loai 1 va
tich phan mat
loai 2, tou do
trang bi kién
thtc nén quan
trong cho viéc
hoc tap va
nghién cliu cac
linh vuc toan
hoc hién dai nhu
phuong trinh
dao ham riéng.

két qua co
ban vé tich
phan duong
loai 1, tich
phan duong
loai 2, tich
phan  mat
loai 1 va
tich phan
mat loai 2

va mot sd
két qua co
ban vé tich
phan duong
loai 1, tich
phan duong
loai 2, tich
phan  mat
loai 1 wva
tich  phan
mat loai 2

nhitng
truong  hop
quen thudc
khai niém
va mot )
két qua co
ban vé tich
phan duong
loai 1, tich
phan duong
loai 2, tich
phan  mat
loai 1 va
tich  phan
mat loai 2

hoat khai
niém va mot
s6 két qua co
ban vé tich
phan dudng

loai 1, tich
phan duong
loai 2, tich

phan mat loai
1 wva tich
phan mat loai
2

mot sO két

qua co ban
vé tich
phan
duong loai
1, tich phan
duong loai
2, tich phan
mat loai 1
va tich
phan  mat
loai 2, tur
dé trang bi
kién  thirc
nén quan
trong cho
viec  hoc
tap va
nghién cuu
cac linh
vuc  toan
hoc  hién
dai nhu
phuong
trinh  dao
ham riéng.

CLO3: Hiéu va van dung dugc mot ) ung dung quan trong cua tich phan ham nhiéu

bién; c6 k¥ nang trong viéc van dung céc kién thirc do trong gidi quyét cac van dé thuc te.

: Beginni Developi .

Fal. | Begining | Developin |y | Exemplar

3 Belo i . Meet y - bxceeds

Thang danh W Improveme | Marginally : expectation

gia Expectation o expectation
. nt 40%- adequate . . s 85% -

ie A Va on an dién | Gidi thic ii ich | Giai thic
Hiéu va  van | Khong Nh d G thich | G thich | G thich
dung duoc mot | nhan dién | duge vige | dung viéc | dung va thuc | chinh  xéc
& tm ¢ dung du’ch V‘IGC rnro hl‘r{h h(?a mlo , hln‘h h%?n A dqqc va tPuc hién
| md hinh | cac bai toan | hoa cac bai | viéc md hinh | thuan thuc
quan trong cua | poa cac bai | thuc té lién | toan thuc té | héa cac bai | viec mo
tich phan ham |toan thuct€ | quan dén |lién quan |todn thuc té | hinh  hoda
nhiéu bién; ¢6 k¥ li?n quan cécy: ’kiér~1 d.éfl CE:IC li,én quan dén cac bélAi tqa}n
. . | dén cac |thic toan da | kién thic | cac kién thuc | thuc t€ lién
nang ftrong viee kién thic | hoc. toan da hoc. | da hoc. quan  dén
toan da cac kién
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van dung cac | hoc.
kién thuc do
trong giai quyét

cac van dé thuc

4
A

te

thire da hoc.

9. Cac quy dinh chung

Cam két ctua giang vién

- Thuc hién day du noi dung, thoi lugng va tién

d6 giang day theo dé cuong hoc phan.

- Ho tro, tu van hoc tap va giai dap thac mac cho

nguoi hoc. 7
Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi véi nguodi hoc

Tham gia diy du, dung gio cac budi hoc va
chuan bj bai trude khi dén 16p.

Chu dong, tich cuc trong hoc tap, thado luan va
hop tac nhom.

Thé hién thai d6 nghiém tic, chudn muc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham dy 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du dﬁy du cac

budi hoc theo ké hoach ctia hoc phan.

Viéc diém danh dugc thuc hién nghiém tic o
ting budi hoc; nguoi hoc di tré hodc ra vé som
qua 15 phut s& bi tinh 13 vang mit.

Truong hop vang mat vi 1y do chinh dang (dm
dau, cong tac...) phai thong bao trudc va cung
cip minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

Ung XU van minh, ton trong giang vién va ban
hoc; khong gdy mat trét tu trong 16p.

Chi st dung thiét bi dién tir cho muc dich hoc
tap khi dugc phép.

Gitr gin vé€ sinh, co s& vat chit va tuan thu
chuan muyc dao dirc nghé nghiép su pham.

Céc quy dinh khéc

Tuan thu cac quy dinh ctia Nha truong lién
quan dén hoc tap va thi ct.

Trung thuc trong hoc tap va kiém tra, tuyét ddi
khong gian 1an.

Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khoa khi duoc yéu cau.

Binh Dinh, ngay ..... thang ..... nam 2025
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Maiu M4-PCCT

TRUONG DAIHOC QUY NHON  CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA TOAN VA THONG KK Poc lap — Ty do — Hanh phiic

PE CUONG CHI TIET

HQC PHAN: GIAI TiCH SO

Mai hoc phén: 1010265

Tén tiéng Anh: Numerical Analysis

THUQC CTPT NGANH TOAN UNG DUNG

. Thong tin chung vé hoc phin:

1) M4 hoc phan: 1010265

2) S6 tin chi: 3

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan:

- Thyc hanh/Thi nghi¢m:

- Tong s6 tiét quy do6i 45

4) Day cho SV nam tht Hoc ky 4, ndm tha 2

+ Tén HP: Giai tich 1; Ma HP: 1010444
N ) + Tén HP: Giai tich 2; Ma HP: 1010445
5) Hoc phan hoc trudce:
+ Tén HP: Pai s6 tuyén tinh 1; Ma HP:
1010443




+ Tén HP: Pai s6 tuyén tinh 2; Ma HP:
1010462

+ Tén HP: Pai s6 tuyén tinh 2; Ma HP:
1010382

+ Tén HP: Tin hoc cho Toan hoc; Ma HP:
1010384

6) Céc giang vién giang day

+ Ho va tén: Nguyén Hitu Tron; Khoa: Toan va
Thong Ké

+ Ho va tén: Huynh Van Ngai; Khoa: Toan va
Théong Ké

Ho va tén: Nguyén Vin Vii; Khoa: Toan va
Théong Ké

+ Ho va tén: Tran Ngoc Nguyén; Khoa: Toan va
Théong Ké

7) Khoa Quan 1y hoc phan

Toan va Thong ké

8) Loai hoc phén:

Bit budc [ Tu chon tu do

OTu chon theo dinh hudng (bét budc)

9) Thudc thanh phan hoc tap

[1 Gido duc dai cuong

O Co so nganh/khbi nganh
Chuyén nganh

00 Bb trg

O Thuc tap, thuc té

0O D6 an ot nghiép/Khoa luan tot nghiép

10) Ngon ngit giang day

Tiéng Viét

[ Tiéng Anh




Truyc tiép
11) Phuong thirc gidng day O Tryc tuyén

O Tryc tiép va truc tuyén

2. M ta hoc phin

Hoc phan cung cép cho sinh vién cac kién thirc vé sai s6, sé gan dung, cac phuong phap
wdce luong sai s6; tinh gin dung gia tri ham sb mot bién; cac phuong phap nodi suy da thic,
phuong phap binh phuong bé nhit; mot sé phuwong phép giai gin ding phuong trinh va hé
phuong trinh; tinh gn ding dao ham va tich phan xac dinh. Pong thoi ap dung cac phuong
phap gin dang nay dé giai quyét cac bai toan thuc té trong cac linh vuc khoa hoc khac ciing
nhu trong cudc song.
3. Muc tiéu ciia hoc phan (Ky hiéu COs)

+ CO1: Cung cap cho nguoi hoc hé théng khai niém va cac kién thirc lién quan dén sai

s6, cac phép tinh sai s6 nham hinh thanh tu duy logic va nén tang 1y luan vimg chic cho
viéc giai gan ding cic cac phuong trinh, hé phuong trinh tuyén tinh, ndi suy, xap xi ham

s6 va tinh gan diing dao ham, tich phan.

+ CO2: Phat trién cho nguoi hoc kha nang van dung cac khai niém, dinh 1y, thuat toan
va cac phuong phap giai gan ding cac phuong trinh, hé phuong trinh tuyén tinh, ndi suy,

xap xi ham s6 va tinh gan dang dao ham, tich phan.

+ CO3: Rén luyén cho ngudi hoc ning luc 4p dung cac phuong phap di hoc dé xay
dung, tinh toan va giai quyét cac bai toan phtc tap hon ca 1y thuyét va thuc té, tir 6 mé

rong nén tang kién thirc phuc vu cho cac linh vyc todn hoc ¢ trinh do sau dai hoc.

+ CO4: Hinh thanh va phat trién cho nguoi hoc tinh than tu hoc, tu nghién ctru va kha
ning giai quyét vin dé doc 1ap thong qua viéc doc tai liéu chuyén nganh, 1am bai tip nang
cao va van dung cac phuong phap giai gan ding trong cac bdi canh mai, dic biét 13 trong
cac bai toan thuc té; tir d6 xay dung phuwong phap hoc tap hiéu qua va tu duy triru tuong

can thiét cho viéc hoc tap subt doi.
4. Chuin diu ra ciia hoc phin (Ky hiéu CLOs)
Hoc phan déng gop cho chuan dau ra ctia chuong trinh dao tao theo cac mirc do sau:
L = Mirc thdp; M = Murc trung binh; H= Miic cao.



Ki

hiéu

No6i dung CLO

Dong gop
cho PLO.PI

Mire do
dong gop

CLO1

Xac dinh dugc cac khai niém va cac kién thirc
lién quan dén sai sb, cac phép tinh sai sb, thuat
toan va su hoi tu cua thuat toan; tir d6 hinh thanh
tu duy logic va nén tang 1y luin viing chic cho
viéc giai gan ding cic cic phuong trinh, hé
phuong trinh tuyén tinh, ndi suy, xap xi ham s6 va

tinh gan dung dao ham, tich phan.

PLO2 (PI2.1)

CLO2

Van dung dugc cac cac khai niém, dinh 1y va cac
phuong phép giai gan ding cac phuong trinh, hé
phuong trinh tuyén tinh, ndi suy, xap xi ham s va
tinh gan dung dao ham, tich phan. Tur d6, phat
trién tu duy triru tugng va k§ nang hinh thirc hoa
can thiét cho viéc giai quyét cac bai toan di néu

mot cach chinh xac va co6 hé thong.

PLO2 (P12.2)

CLO3

Van dung dugc cic phuong phap giai gan ding
cac phuong trinh, hé phuong trinh tuyén tinh, noi
suy, xap xi ham s6 va tinh gan dung dao ham, tich
phan vao céc tinh huéng thuc té phuc tap, tr do
trang bi kién thirc nén quan trong cho viéc hoc tap
va nghién ctru cac linh vuc toan hoc tinh toan hién

dai & bac hoc cao hon.

PLO2 (PI12.2)

CLO4

Thuyc hién dugc qua trinh ty hoc, tu nghién ciu
va giai quyét van dé mot cach doc 1ap thong qua
viéc doc hiéu tai liéu chuyén nganh, giai bai tap ly
thuyét va van dung cac phuong phap s trong cac
bbi canh méi, thuc té, tir d6 hinh thanh phuong
phap hoc tap hiéu qua va tinh than trach nhiém ca

nhan trong vi¢c ti€p can va ap dung cac phuong

PLOS (PI 8.1)




phap téng hop va chuyén sdu cua cic phuong
phap sb phtrc tap, hi¢u qué va hién dai.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra cia hoc
phan dat dugc

Thuyét giang

Cung cap cho nguoi hoc hé théng kién
thire 1y thuyét nén tang, trinh bay cac khai
niém, dinh nghia, thuat toan, dinh ly trong
tam, cac phuong phap sd mot cach logic,
cu thé, chinh xac gitp ngudi hoc hinh
thanh tu duy khai quat va tiép can noi

dung hoc phan mot cach hé thong.

CLOl, CLO2, CLO3

Bai tap trén 16p

Giup nguoi hoc reén luyén ky nang van
dung ly thuyét dé giai quyét bai toan cu
thé, thuc té, phat trién tu duy phan tich,
phan bi¢n, va hinh thanh kha nang trinh
bay l1ap luan toan hoc mot cach mach lac,
cling nhu van dung cac phuong phéap giai
gan dung vao cac tinh hudng khac nhau

mot cach hi¢u qua.

CLOl1, CLO2, CLO3,

CLO4

Bai tdp ¢ nha

Tao diéu kién cho nguoi hoc cing ¢ kién
thirc, phat trién nang luc tu hoc, tu duy

doc lap, va kha nang nghién clru mé rong

CLOl1, CLO2, CLO3,

L . CLO4
thong qua vi€c gidi cac bai toan nang cao
va doc tai liéu chuyén sau.
7. Ké hoach gidng day chi tiét
Buoi hoc Noi dung CDR hoc phin
(1) 2) 3)
[1] Chwong 1: So6 gin ding va sai s6 CLO1




(Tiét 1-3) | 1.1. Gi6i thiéu vé Giai tich sb
1.2. Sai s6, s6 gan diing va cac loai sai s6
1.3. Sai s tinh toan va cac quy tic tinh sai s6
2] Chuong 1: S6 gin ding va sai sb
Tidt 46 1.4. Thuat toan va phan tich hoi tu CLO1
(Tiet 4-6) 1.5. Giéi thiéu cac chuong trinh can dung cho mén hoc
[3]
(Tiét 7-9) Bai tap (Chuong 1: 1.1, 1.2, 1.3, 1.4) CLO1, CLO4
4 Chuong 2: Thuat toan va sy hoi tu
[4]
x 2.1. Thuat toan CLOl1
Tiet 10-12 . . :
(Tet10-12) 15 5 Sy o tu, tée do hoi tu cda thudt todn
[5]
s A CLO1, CLO2
. Bai tap (Ch 2:2.1,2.2 ’ ’
(Tiét 13-15) | Bt tap (Chuong ) CLO4
Chuwong 3: Giai gan ding phuwong trinh
[6] 3.1. Phuong phép chia doi CLO?
(Tiét 16-18) | 3.2. Phuong phap lip
3.3. Phuong phap I‘\Iewton
[7] Chuong 3: Gidi gan diung phwong trinh
(Tiét 19-21) 3.4. Phuong phap day cung CLO2
3.5. Phan tich va tang toc hoi tu cac thuat toan
[8] Bai thp (Chuong 3: 3.1,3.2,3.3,3.4,3.5,24) +Kiém | cLO1, CLO,
(Tiét 22-24) | tra giira ky CLO4
] X CLOl1, CLO2
(Tiét 25-27) Bai tap (Chuong 2: 2.3, 2.4) + Kiém tra gitra ky CI:O4 ’
Chuwong 4: Giai hé phwong trinh dai so tuyén tinh
[10] 4.1. Chuan ctia vécto va ma tran
X 4.2. Vécto riéng, gia tri riéng CLO3
Tiét 28-30 . :
(Tie ) 4.3. Ky thuat 1dp Jacoboi va Gauss-Seidel
Chuwong 4: Giai hé phwong trinh dai s6 tuyén tinh
(1] 4.4. Phuong phap lap don tong quat
e ) CLO3

(Tiét 31-33)

4.5. Cac k¥ thuat giam du
4.6. Ubc luong sai sd




[12]
(Tiét 34-36)

Chuong 5: N§i suy

5.1. Noi suy va da thuc ndi1 suy

5.2. Pa thtrc ndi suy Lagrange

5.3. Xép xi dir liéu va phwong phap Neville

5.4. Cong thirc nd1 suy Newton

CLO3

[13]
(Tiét 37-39)

Chuong 6. Ly thuyét xap xi
6.1. X4p xi binh phwong tdi thiéu roi rac
6.2. Xép xi binh phuong tbi thiéu voi da thic tryc giao

6.3. Cac da thirc Chebychev va ting dung

CLO3

[14]
(Tiét 40-42)

Bai tap (Chuong 4: 4.3,4.4, 4.5, 4.6; Chuong 5: 5.1, 5.2,
5.3, 5.4; Chuong 6: 6.1, 6.2, 6.3)

CLO1, CLO2,
CLO3, CLO4

[15]
(Tiét 43-45)

Chwong 7: Tinh gan ding dao ham va tich phan xac
dinh

7.1. Gi61 thiéu bai toan

7.2. Tinh gan dung dao ham

7.3. Cong thirc hinh thang tinh gan dung tich phan

7.4. Cong thirc Simpson tinh gan dung tich phan

7.5. Cong thirc Newton-Cote tinh gan dung tich phan

Bai tap (Chuong 7: 7.3, 7.4, 7.5) + On tap

CLOI, CLO2,
CLO3, CLO4

7. Tai liéu phuc vu mon hgc

Giao trinh chinh

[1]. Nguyén Hitu Tron, Tran Ngoc Nguyén, Nguyén Vin
Vi, Gidi tich s6, Nha xuit ban Pai hoc Quéc gia Ha Noi,
2022.

Tai liéu tham khéo thém

[2]. Pham Ky Anh, Gidi tich s6, Nha xuit ban Pai hoc
Quéc gia Ha Noi, 2005.

[3]. Richard L. Burden, J. Douglas Faires, Numerical
Analysis, 10", Cengage Learning, 2015

[4]. Ta Vin Dinh, Phwong phdp tinh, Nha xuit ban Gido
duc, 1999.




[5]. Pang Qubc Lwong, Phuong phdp tinh trong ky thudt,
Nha xuét ban Xay dung Ha Noi, 2001.

[6]. Kenneth H. Rosen, Todn hoc roi rac va ving dung trong
tin hoc, NXB Khoa hoc va k¥ thuat, 1997.

[7]. E. Suli, D. Mayers, An introduction to Numerical
Analysis, Cambridge University Press, 2003

Cac loai hoc liéu khac

Céc phan mém lap trinh: Matlab, Python, ...

8. Panh gia Kkét qua hoc tap

8.1. Hinh thirc danh gia theo CLO

Hinh thic danh
gia

Chuan dau ra caa hoc

Muc dich N
: phan

Tu luan

Pénh gia kha ning hiéu va van dung kién
thirc 1y thuyét dé giai quyét cac bai toan
, v , & , 1 y .. .. .| CLO1,CLO2,CLO3
chirng minh, tinh toan, va trinh bay lap

luan todn hoc mot cach chat ché, logic.

Bai tép trén l6p

Rén luyén k¥ nang van dung ly thuyét dé

giai bai todn cu thé theo nhom hoidc ca
CLO1, CLO2, CLO3,

nhén, phat trién tu duy phan bién, nin
p yp S g CLO4

lyc phan tich, va kha nang trinh bay 161

giai mach lac.

Bai tap 0 nha

bénh gia nang luc ty hoc, tu duy doc 1ap
va kha ning van dung kién thic vao cac
tinh hudng nang cao hodc mé rong; dong CLO1, CLO2, CLO3,
thoi phat trién ky niang nghién ctu ca CLO4

nhan va giai quyét bai toan theo hudng

sang tao.

8.2. Ké hoach kiém tra danh gia theo CLO

STT Danh gia Tiéu chi dianh gia 2

Thoi CDR cua | Trong
diém HP 56




1 Quad trinh 40%
Tham dyu day du cac budi
hoc, dung gio, tich cuc
Chuyén cin thfll’n g}a hog}t d(_),ng h(’_).c taE) Tag ca cdc CLOA4
trén 16p va co6 thai dd |budi hoc
nghiém tic trong sudt qua
trinh hoc phén.
Thuc hién day du, ding |cac Budi
Al AL \ < 1 CLOl,
y€u cdu, trinh bay chat ch€, | 5. 3 ¢
o 2 1 N )¢9 0.1 CLO2,
Bai tap thé hién tu duy phan tich 9,12, 15 CLO3
VgAvag dung l(Alen thire vao CLOA4
viéc giai bai tap.
Giai cac bai toan tu luan, 2. CLOl,
.2 e 1 , ) , . .| Budl hoc
Kiém tra gifta ky | chirng minh, tinh todn, van 9 CLO2,
dung kién thirc da hoc. CLO4
2 Cuéi ky 60%
Danh gia khd nang van
dung tong hop kién thirc dé | Theo  ké
iai bai toan ty ludn mot | hoach dao CLOL,
Thi két thic hoe | 5, Do "0an W TWan ML) A0%ER C90 T cp o,
A cach chinh xac, logic va |[tao  cua
phan o 1 . X . CLO3,
chat chg, theo yéu cau hoc | Nha
Ay 4. 2 . CLO4
phan va dap an chuan cua | truong
giang vién.

8.3 Thang d4nh gia chuin dau ra (CLO)

CLOI: Xac dinh dugc cac khai niém va cac kién thic lién quan dén sai sd, cac phép tinh sai
s0, thuat toan va su hdi tu cua thuat toan; tr d6 hinh thanh tu duy logic va nén tang 1y luén
vitng chic cho viéc giai gan diing cac cac phuong trinh, hé phuong trinh tuyén tinh, noi

suy, xap xi ham so6 va tinh gan ding dao ham, tich phan.

Fail - Below Beginning - Develf)plng - Sufficient - Exemplary -

. ., . Needs Marginally Meet Exceeds

Thang danh gia Expectation I d ) _

o mprovement adequate expectation expectations
<40% 40%-54% 559-69% 70%-84% 85% - 100%
CLO1: Xic dinh | Khong xac | Xac dinh dugc | Xac dinhdugc | Xac dinh va | Xac dinh va
dugc cac khai niém | dinh cic khai | nhung chwa | ddy di cac | phan tich dugc | dién giai
vacac kiénthuclién | niém va céac déy dd cac | khai niém va | moét cach 16 | duoc mat
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quan dén sai sd, cac
phép tinh sai s,
thuat toan va su hoi
tu cua thuat toan; tu
d6 hinh thanh tu
duy logic va nén
tang ly ludn vimg
chic cho viéc giai
gan ding cic cac
phuong trinh, hé
phuong trinh tuyén
tinh, ndi suy, xép X1
ham s va tinh gan
ding dao ham, tich
phéan.

kién thtc lién
quan dén sai
s6, cac phép
tinh sai s,
thuat toan va
su hodi tu cua
thuat toan; tur
d6 hinh thanh
tu duy logic
va nén tang ly
luan viing
chic cho viéc
giai gan dung
cac cac
phuong trinh,
hé¢  phuong
trinh  tuyén
tinh, ndi suy,
xap xi ham s
va tinh gan

dung dao
ham, tich
phéan.

khai niém va
cac kién thuc
lién quan dén
sai 0, cac
phép tinh sai
s6, thuft toan
va su hoi tu
cua thuat toan;
tr  d6 hinh
thanh tu duy
logic va nén
tang ly luén
vitng chéc cho
viéc giai gan
ding cac cac
phuong trinh,
hé phuong
trinh  tuyén
tinh, ndi suy,
xap xi ham sb
va tinh gan
ding dao ham,
tich phan.

cac kién thic
lién quan dén
sai sd, céc
phép tinh sai
sb, thuat toan
va su hoi tu
cua thuat toan;
tr d6 hinh
thanh tu duy
logic va nén
tang ly luén
vitng chic cho
viéc giai gan
ding cac cac
phuong trinh,
hé phuong
trinh  tuyén
tinh, ndi suy,
xap xi ham s
va tinh gan
dtng dao ham,
tich phan.

rang, logic, co
chiéu sdu cac
khai niém va cac
kién thuc lién
quan dén sai sb,
cac phép tinh sai
s6, thuét toan va
su hoi tu cua
thuat toan; tur do
hinh thanh tu
duy logic va nén
tang ly ludn
vitng chic cho
viéc giai gan
ding cac cac
phuong trinh, hé
phuong  trinh
tuyén tinh, noi
suy, xap xi ham
sd va tinh gan
ding dao ham,
tich phan.

cach sang tao
cac khai niém
va cac kién
thirc lién
quan dén sai
sd, cac phép
tinh sai s,
thuat toan va
su hoi tu cua
thuat toan; tur
d6 hinh thanh
tu duy logic
vanén tang ly
luan virng
chic cho viée
giai gan ding
cac cac
phuong trinh,
hé  phuong
trinh  tuyén
tinh, ndi suy,
xap xi ham s6
va tinh gan

ding dao
ham, tich
phan.

CLO2: Van dung dugc cac cac khai niém, dinh 1y va cac phuong phap giai gan dung céac

phuong trinh, hé phuong trinh tuyén tinh, ndi suy, xap xi ham s va tinh gan ding dao

ham, tich phan. Tt d6, phat trién tu duy triru tugng va k¥ ning hinh thtrc hoa cin thiét

cho viéc gidi quyét cac bai toan da néu mot cach chinh xac va c6 h¢ thong.

Fail - Below Beginning - Developing - Sufficient - Exemplary -
. L Expectation Needs Marginally Meet Exceeds
Thang danh gia P , Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% 85% - 100%
CLO2: Van dung | Khong van Van dung Van dung Vian dung dugc | Van dung
dugce cac khdi niém, | dung dugc cic | qugc nhung | duwoc ddy dii | va phan tich sang tao
dinh ly va cic khai niém, chua diy dii | nhung chi dugc mot cach | dugc cac khai

phuong phap giai
gan dung cac
phuong trinh, h¢
phuong trinh tuyén

tinh, ndi suy, xap xi

dinh 1y va cac
phuong phap
giai gan dung
cac phuong
trinh, hé

cac khai niém,
dinh 1y va cac
phuong phap
giai gan ding

trong nhitng
truong hop
quen thudc,

don gian cac

linh hoat cac
khai niém, dinh
Iy va cac
phuong phép

niém, dinh ly
va cac

phuong phap
giai gan ding
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ham s6 va tinh gan
dang dao ham, tich
phan. Tt do, phat
trién tu duy triru
tuong va k¥ nang
hinh thirc héa can
thiét cho viéc giai
quyét cac bai toan
da néu mot cach
chinh xac va co6 hé
thong.

phuong trinh
tuyén tinh, noi
suy, Xap xi
ham s6 va tinh
gan dung dao
ham, tich
phan. Tt do,
phat trién tu
duy triru
tuong va ky
nang hinh
thirc hoa can
thiét cho viéc
giai quyét cac
bai toan da
néu mot cach
chinh xac va

c6 hé thong.

cac phuong
trinh, hé
phuong trinh
tuyén tinh, noi
suy, Xap xi
ham s6 va tinh
gan dang dao
ham, tich phan.
Tur d6, phat
trién tu duy
trtru tuong va
k¥ nang hinh
thirc hoa can
thiét cho viée
giai quyét cac
bai toan da néu
mot cach chinh
xac va co hé

théng.

khai niém,
dinh ly va cac
phuong phap
giai gan dung
cac phuong
trinh, hé
phuong trinh
tuyén tinh, noi
suy, Xép xi
ham sé va tinh
gan ding dao
ham, tich
phén. Tu do,
phat trién tu
duy triru tuong
va k¥ nang
hinh thirc hoa
can thiét cho
viéc giai
quyét cac bai
toan da néu
mot cach chinh
xac va co hé

thong.

giai gan diing
cac phuong
trinh, hé phuong
trinh tuyén tinh,
noi suy, xap xi
ham s6 va tinh
gan dang dao
ham, tich phan.
Tir d6, phat trién
tu duy triru
tuong va ky
nang hinh thire
hoa can thiét cho
viée giai quyét
cac bai toan da
néu mot cach
chinh xac va co

hé théng.

cac phuong
trinh, hé
phuong trinh
tuyén tinh, noi
suy, Xap xi
ham s6 va
tinh gan ding
dao ham, tich
phén. Tu do,
phat trién tu
duy triru
tuong va ky
nang hinh
thirc hoa can
thiét cho viée
giai quyét cac
bai toan da
néu mot cach
chinh xac va

¢6 hé théng.

CLO3: Van dung duoc cac phuong phap giai gan ding cic phuong trinh, hé phuong trinh

tuyén tinh, ndi suy, xap xi ham so6 va tinh gan ding dao ham, tich phan vao céc tinh huéng

thuc té phtic tap, tir d6 trang bi kién thirc nén quan trong cho viéc hoc tap va nghién ciru

cac linh vuc toan hoc tinh toan hién dai & bac hoc cao hon.

Fail - Below Beginning - Developing - Sufficient - Exemplary -
. ., . Needs Marginally Meet Exceeds

Thang danh gia Expectation Improvement adequate expectation expectations

< 40% 40%-54% 55%-69% 70%-84% | 85%- 100%
CLO3: Vin dung Khong  van | Van dung | Van dung | Van dung duoc Van dung
dugc cic phuong | dung  duge | dugc nhung | dwgc diy du | va phan tich | sing tao duoc
phap giai gn dang | cac phu:orI}g chua day du | nhung chi | dugc mét cach | cac  phuong

phéap giai gan | cic  phuong | trong nhiing | linh hoat cac
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cac phuong trinh, hé
phuong trinh tuyén
tinh, noi suy, xép X1
ham s va tinh gan
dang dao ham, tich
phan vao cac tinh
huéng thyc té phirc
tap, tor d6 trang bi
kién thirc nén quan
trong cho viéc hoc
tap va nghién cuu
cac linh vuc toan hoc
tinh toan hién dai o
bac hoc cao hon.

dung cac
phuong trinh,
hé  phuong
trinh  tuyén
tinh, ndi suy,
xap xi ham s
va tinh gin
ding dao
ham, tich
phan vao cac
tinh  hubng
thuc té phirc
tap, tu do
trang bi kién
thirc nén quan
trong cho viéc
hoc tap va
nghién cuu
cac linh vuc
toan hoc tinh
toan hién dai.

phap giai gan
dang cac
phuong trinh,
hé phuong
trinh  tuyén
tinh, ndi suy,
xap xi ham s6
va tinh gan
ding dao ham,
tich phan vao
céc tinh hudng
thuc té phirc
tap, tr do trang
bi kién thic
nén quan trong
cho viéc hoc
tdp va nghién
ciu cac linh
vuc toan hoc
tinh toan hién
dai.

trwong  hop
quen  thudc
cac  phuong
phap giai gan
dung cac
phuong trinh,
hé phuong
trinh  tuyén
tinh, ndi suy,
xap xi ham sb
va tinh gan
dtng dao ham,
tich phan vao
cac tinh hubng
thuc té phuic
tap, to do
trang bi kién
thirc nén quan
trong cho viéc
hoc tip va
nghién  cuu
cac linh wvuc
toan hoc tinh
toan hién dai

phuong  phéap
giai gan dung
cac phuong
trinh, hé phuong
trinh tuyén tinh,
noi suy, xap xi
ham s va tinh
gan ding dao
ham, tich phéan
vao cac tinh
hudng thuc té
phuc tap, tr do
trang bi kién
thirc nén quan
trong cho viéc
hoc tap va
nghién cuu cac
Iinh vuc toan
hoc tinh toan
hién dai

phap gidi gan
ding cac
phuong trinh,
hé phuong
trinh  tuyén
tinh, ndi suy,
xap xi ham sb
va tinh gan
ding dao ham,
tich phan vao
céc tinh hudng
thuc té& phuc
tap, tu do
trang bi kién
thirc nén quan
trong cho viéc
hoc tip wva
nghién  clu
cac linh wvuc
toan hoc tinh
toan hién dai &
bac hoc cao
hon.

cLo4: Thyc hién dugc qué trinh tu hoc, tu nghién ciru va giai quyét van dé mot cach doc 1ap

thong qua viéc doc hiéu tai liéu chuyén nganh, giai bai tip 1y thuyét va van dung cac phuong

phap sb trong cac bdi canh méi, thyc té, tir d6 hinh thanh phuong phap hoc tap hiéu qua va

tinh than trach nhiém c4 nhéan trong viéc tiép can va ap dung cac phuong phéap tong hop va

chuyén siu cta cac phuong phap sd phirc tap, hiéu qua va hién dai.

Fail - Below Beginning - Develf)plng - Sufficient - Exemplary -
. ., . Needs Marginally Meet Exceeds
Thang danh gia Expectation I 4 ) :
o mprovement adequate expectation expectations
<40% 40%-54% 5590-69% 70%-84% 85% - 100%
CLO4: Thuc hién | Khong thé tu | Tu hoc va giai | Thyc hién | Chat dong tu | Ty  nghién

dugc qua trinh tu
hoc, ty nghién cuu
va giai quyét van dé

hoc hodc giai
quyét van dé

quyét van dé
don gian khi

duoc qua trinh
tu hoc va van
dung kién

hoc, doc hiéu tai
ligu chuyén
nganh va vén

clru sang tao,
giai quyét
duoc van de
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mot cach doc lap | néu khéng co | co6 hudng dan | thie dé giai | dung kién thirc | méi  hodc

thong qua viéc doc | hudng dan. cu thé.

hiéu tai liéu chuyén
nganh, giai bai tdp
ly thuyét va van
dung cac phuong
phap s trong céc
bdi canh méi, thuc
té, tir d6 hinh thanh
phuong phap hoc
tap hi€u qua va tinh
than trach nhiém c4
nhan trong viéc tiép
can va ap dung cac
phuong phép tong
hop va chuyén sau
cua cac phuong
phap sb phuc tap,
hiéu qua va hién
dai.

quyét bai toan | vao cac tinh | phirc tap, va

trong tinh | huéng mo rong, | dé Xuat

hudéng  quen | phic tap. phuong phép

thudc. hoc tap hi¢u
qua.

9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién day du ndi dung, thoi lugng va tién
do giang day theo dé cuong hoc phan

- HJ tro, tu van hoc tap va giai dap thic méc cho
nguodi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bj bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai d6 nghiém tic, chuan muyc va co
trach nhiém trong sudt qué trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc c6 trach nhi¢m tham du dﬁy du cac
budi hoc theo ké hoach cua hoc phan.

- Viéc diém danh duogc thuc hién nghiém tic &
tung budi hoc; nguoi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mat.

- Trudng hop vang mit vi Iy do chinh dang (6m
dau, cong tac...) phai thong bao trudce va cung
cap minh chimg khi cin thiét.

Quy dinh vé& hanh vi trong 16p hoc

- Ung x1r van minh, ton trong giang vién va ban
hoc; khong gdy mat trt ty trong 16p.
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- Chi st dung thiét bi dién tr cho muc dich hoc
tap khi dugc phep.

- Giir gin vé sinh, co s& vat chat va tuan thu
chuin myc dao dirc nghé nghiép su pham.

Céc quy dinh khac

- Tuan thu cac quy dinh cia Nha truong lién
quan dén hoc tap va thi cu.

- Trung thuc trong hoc tip va kiém tra, tuyét d6i
khong gian lan.

- Tich cuc tham gia ciac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

GV. BIEN SOAN

TS. Nguyén Hiru Tron
GD. CTDT

TS. Lé Quang Thuan

Binh Dinh, ngay ..... thang ..... nam 2025

TK. QL HQC PHAN

PGS.TS. Lé Cong Trinh

TK. QL. CTPT

PGS.TS. Lé Cong Trinh

HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: GIAI TiCH LOI
Tén tiéng Anh: Convex Analysis
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Ma hoc phan: 1010447

2) Sb tin chi: 2

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 20

- Bai tép 10

- Thao luan:

- Thuc hanh/Thi nghi¢m:

- Tong s6 tiét quy doi 30

4) Day cho SV nam tht Hoc ky 5, nam thu 3
+ Tén HP: Giai tich 3; Ma HP: 1010446

5) Hoc phan hoc trudc: + Tén HP: Pai s6 tuyén tinh 2; M3 HP:
1010462

+ Ho va tén: Huynh Van Ngai; Khoa: Toan va
Théng ké
+ Ho va tén: Nguyén Hiru Tron; Khoa: Toan va

. . Théng ké
6) Cac giang vién giang day N
+ Ho va tén: Nguyén Béo Tran; Khoa: Toan va

Théng ké
+ Ho va tén: Nguyén Vin Vii; Khoa: Toan va
Thong ké

7) Khoa Quan 1y hoc phan Toan va Thong ké

8) Loai hoc phan: Bit budc U Ty chon tu do




OTu chon theo dinh hudng (bit budc)

[1 Gido duc dai cuong

[ Co s& nganh/khdi nganh
Chuyén nganh

0 B6 tro

[ Thuc tap, thuc té

9) Thugc thanh phan hoc tap

O] Db an tot nghiép/Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngir gidang day )
[1 Tiéng Anh
Tryc tiép
11) Phuong thure giang day O Truc tuyén

O Tryec tiép va truc tuyén

2. M ta hoc phan: Hoc phan Giai tich 16i cung cap cho sinh vién mot s6 van dé co sé giai
tich 16i trén khong gian hiru han chiéu. Noi dung hoc phan bao gom: cac khai niém co ban
lién quan lién quan dén cac hinh 16i; diém trong twong d6i, non i xa, diém cuc bién; siéu
phang tach; ham 10i; dudi vi phan; ham lién hop. Hoc phan hudéng dén viéc gidi thiéu &
muc do phu hop mot sb van dé vé dang di€u dia phuong va toan cuc trén 16p cac ham 161,
12 nén tang cho nhiing tng dung quan trong khac nhau. Hoc phan 13 tién dé can thiét dé tiép
can mot s6 linh vuc toan hoc khéc, dic biét 1a toi vu hod, mot cong cu khong thé thiéu &
nhiéu nganh khoa hoc. Ngudi hoc s& phat trién tu duy phan tich triru tuong, rén luyén k¥
nang 1ap luan logic va ciing nhu tiép can cac y twong vé phdi hop kién thic nhiéu bd mén

co s& khac nhau dé dién giai va xay dung ddi tuong phirc tap tir cac khai niém quen thudc.

3. Muc tiéu ciia hoc phan

+ CO1: Cung cap cho ngudi hoc hé thong khai niém co ban lién quan dén tap 16i va ham
16i, nham hinh thanh tu duy logic va nén tang ly luan viing vang gitip dé dang linh hoi
nhimg kién thitc chuyén sau & cac nhanh toan hoc c6 lién quan hay c6 sir dung két qua tir
tinh 10i.

+ CO2: Phat trién cho ngudi hoc kha nang van dung cac khai niém va két qua vé tap 16i va
ham 16i vao bai toan cuc tri mot hay nhiéu bién sb.

+ CO3: Rén luyén cho ngudi hoc ning lyc 4p dung kién thirc 1y thuyét dé kiém chimg tinh

16i cling nhu mo ta cac d6i tugng toan hoc dudi ngdn ngit clia giai tich 16i; tir 6 hinh thanh
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co s phuong phap ludn cho viéc ti€p can cac bai toan c6 bao ham cau trac 161 phat sinh tur

nhitng linh vyc ing dung.

+ CO4: Hinh thanh va phat trién cho nguoi hoc tinh than tu hoc, tu nghién ctru va kha nang

giai quyét van dé doc 1ap thong qua viéc doc tai liéu chuyén nganh, 1am bai tip nang cao

va van dung kién thirc da biét & ngit canh mai; tir d6 hinh thanh quan niém hoc tap phu hop

va cang ¢6 tu duy triru tugng can thiét cho viéc hoc tap sudt doi.
4. Chuin diu ra ciia hoc phin (CLOs)

(Chuan dau ra cua hoc phan va moi lién hé vdi cac chi bao cua PLOs )

Hoc phan dong gbép cho chuin déu ra PLO ciia chuong trinh dao tao tai PI theo mirc do sau: L
= M thip; M = Miic trung binh; H = Miic cao

Ki

hiéu

No¢i dung CLO

Dong gop
cho PLO.PI

Mirc do
dong gop

CLO1

Xac dinh duogc cac khai niém co ban lién quan dén
cac tap 161, bao gém tap 161, nén, bao 161, diém
trong tuong ddi, diém cyc bién, siéu phang tach;
tir 46 hinh thanh nén tang 1y luan viing chic cho

viéc nghién ctru ham 101 va bai toan t61 wu 161.

PLO2 (PI2.1)

CLO2

Van dung duoc cac khai niém va két qua chinh vé
ham 16i dé nhan dang va 4p dung tinh 16i vao
nhitng bdi canh khac nhau, nhat 13 trong so sanh
danh gia cac dai lugng va bai toan cyc tri. Tu do,
phat trién tu duy triru trong va k§ ning hinh thic
hoa can thiét cho viéc tiép can 1y thuyét tbi wu mot

cach co hé thong.

PLO2 (P12.2)

CLO3

Van dung dugc cac két qua vé dudi vi phan va
phép toan lién hop dé xay dung diéu kién tdi uu
va giai cac bai toan t6i wu ham 16i trén rang budc
tuyén tinh. Tir d6 trang bi kién thirc, k§ ning can
thiét dé budc dau hinh thanh co s phuong phap
luan cho viéc tiép can bai toan toi vu 16i tong quat

phat sinh tir cac linh vuc ing dung.

PLO2 (P12.2)

CLO4

Thuc hién dugc qua trinh ty hoc, tu nghién ctru va
gidi quyét van dé doc lap thong qua viéc doc hiéu

tai liéu chuyén nganh, giai bai tap dinh tinh ciing

PLO6 (PI 6.1)




nhu bai tap tinh toan va van dung két qua 1y thuyét
trong nglt canh moi, tor d6 hinh thanh phuong
phap hoc tp phu hop va tinh than trach nhiém ca

nhan trong viéc tiép can tri thirc méi.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra caa hoc
phan dat duoc

Thuyét giang

Cung cap cho nguoi hoc hé théng kién
thire 1y thuyét nén tang, trinh bay cac khai
niém, dinh nghia va dinh 1y trong tim mot
cach logic, giup nguoi hoc hinh thanh tu
duy khai quat va tiép can ndi dung hoc

phan mot cach hé thong.

CLOl, CLO2, CLO3

Bai tap trén 16p

Giup nguoi hoc reén luyén ky nang van
dung ly thuyét dé giai quyét bai toan cu
thé, phat trién tu duy phan tich, phan bién,
va hinh thanh kha ndng trinh bay 1ap luan

toan hoc mot cach mach lac.

CLOl1, CLO2, CLO3,
CLO4

Bai tap & nha

Tao diéu kién cho nguoi hoc cing ¢ kién
thirc, phat trién nang luc tu hoc, tu duy

doc lap, va kha nang nghién clru mé rong

CLOl1, CLO2, CLO3,

. . ) CLO4
thong qua vi€c giai cac bai toan nang cao
va doc tai liéu chuyén sau.
6. Ké hoach giiang day chi tiét
Budi hoc Noi dung CDR hoc phin
1) (2) A3)
[1] Chll’O’llg 1. T@p l("ii
£ i . CLO1
(Tiet 1-2) | 1.1. Mot so khai niém co ban
Chuong 1. Tép 16i
[2] 1.2. Phan trong t d6i
(Tiét 3-4) .2. Phan trong tuong doi CLO1
1.3. No6n lui xa




1.4. Biém cuc bién

[3] Bai tap (Chuong 1: 1.1, 1.2, 1.3, 1.4
(Tiét5-6) | oY ap (Chuong 1: 1.1, 1.2, 1.3, 1.4) CLOI1, CLO4
Chuwong 1. Tap 16i
(Ti g]7-8) 1.5. Phép ch%éu 1én tap l‘ck)i CLO1
1.6. Tinh chat tach tap 161
Chuong 2. Ham s do dwoc
(Tié£59]-10) 1.7. Non tiép xuc, non phap tuyén CLO1, CLO4
Bai tap (Chuong 1: 1.5)
Bai tap (Chuong 1: 1.6, 1.7)
6] Chuong 2. Ham 13i CLOl, CLOZ,
(Tiet 11-12) CLO4
2.1. Pinh nghia co ban
Chuwong 2. Ham 16i
(Tiét[g-M) 2.2. Phép toan ham bao toan tinh 15 ‘ CLO2
2.3. Dang di¢u dia phuong va toan cuc cua ham 161
Chuwong 2. Ham 16i
2 [8] 2.3. Dang di¢u dia phuong va toan cuc cia ham 161 (tt) CLO2
(Tiet 15-16)
Bai tap (Chuong 2: 2.1, 2.2, 2.3)
(Tiét[?]7-18) Bai tap (Chuong 2: 2.1, 2.2, 2.3) + Kiém tra giira ky CLOClI:giozﬁ
Chuwong 2. Ham 16i
[10] 2 4. Ham 151 kha vi
(Tiét 1920y | 2+ am 101 kha vi CLO2, CLO3
2.5. Duéi vi phan
[1 1] Chll’O'llg 2. Ham 161
iy . CLO2, CLO3
(Tiet 21-22) | 2.6. Ham lién hop
[12] Bai tap (Chuong 2: 2.4, 2.5, 2.6
(Tiét 2324y | D2 1P (Chuong 2: 2.4, 2.5, 2.6) CLO3, CLO4
Chuwong 3. Co sé Iy thuyét bai toan quy hoach 19i
L13] 3.1. Md hinh bai tod
(Tiét 25-26) | > o partoan CLO3
3.2. biéu kién t61 vu tong quat
[14] Chuong 3. Co sé 1y thuyét bai toan quy hoach 15i
CLO3, CLO4

(Tiét 27-28)

3.3. Bai toan d6i ngiu. Diéu kién KKT
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Bai tap (Chuong 3: 3.1, 3.2, 3.3)

(Tiét 29-30)

[15] Bai tap (Chuong 3: 3.1, 3.2, 3.3) + On tap

CLO1, CLO2,
CLO3, CLO4

7. Tai liéu phuc vu mon hoc

Tai li€u chinh

[1]J.-B. Hiriart-Urruty, C. Lemaréchal, Fundamentals of
Convex Analysis, Springer Berlin Heidelberg, 2001

Tai li€u tham khao
thém:

[2] .M. Borwein, A.S. Lewis, Convex Analysis and Nonlinear
Optimization: Theory and Examples, second edition,
Springer New York, 2006

[3]J.M. Borwein, J.D. Vanderwerff, Convex Functions:
Constructions, Characterizations and Counterexamples,
Cambridge University Press, 2010

[4] S. Boyd, L. Vandenbergh, Convex Optimization, Cambridge
University Press, 2004

[5] Nguyén Vian Hién, Lé Diing Muu, Nguyén Hiru Dién, Gido

2015

duc Viét Nam, 2018

trinh Giai tich 10i ung dung, NXB Dai hoc Quéc gia Ha Noi,

[6] Ta Quang Son, Gido trinh Giai tich 16i va Tdi vu, NXB Gido

8. Panh gia két qua hoc tip

8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuin dau ra cia hoc
oid Muc dich phin :
Danh gia kha nang hiéu va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
Ty lugn ching minh, tinh toan, va trinh bay lap CLOL, CLO2, CLO3
luan todn hoc mot cach chat ché, logic.
Rén luyén k¥ nang van dung 1y thuyét dé
Bai tap trén 16p gidi bai todn cu thé theo nhom hodc ca CLOI, ((::Ii%i’ CLO3,
nhan, phat trién tu duy phan bién, nang




luc phan tich, va kha nang trinh bay 161

gidi mach lac.

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc l1ap
va kha ning van dung kién thic vao cic

tinh hudng nang cao hodc mé rong; dong

CLOl1, CLO2, CLO3,

thoi phat trién ky ning nghién ctru ca CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘n . . Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia didm HP WV
1 Qud trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc
A A tham gia hoat dong hoc tap | TAt ca cac
Chuyencan | yen 1op va oo thii do [budihoe | <O
nghiém tac trong sudt qua
trinh hoc phan.
Thye hién day du, ding |, posil cLol,
yéu cau, trinh bay chat chg,
< on 2 LA ~ ., |hoc 3, 6, CLO2,
Bai tap thé hién tu duy phéan tich
« A it .. 19,12,15 CLO3,
va van dung kién thirc vao
n e CLO4
viéc giai bai tap.
Giai cac bai toan tu luan, 2. CLO1,
.2 v 1 , . ] , ~_ | Budi hoc
Kiém tra gitta ky | chirng minh, tinh toan, van 9 CLO2,
dung kién thirc da hoc. CLO4
2 Cuoi ky 60%
banh gia kha nang van
dung tong hop kién thirc dé | Theo  ké
i4i bai todn tu ludn mot |hoach ddo | SO
Thi két thac hoc | 8, P41 "0af W Han oL | 10ach G801 ap oo,
A cach chinh xéc, logic va |[tao  cua
phan . 1n A X . CLO3,
chat chg, theo yéu cau hoc | Nha
N PO N CLO4
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gia chuin diu ra (CLO)




CLOI: Xac dinh dugc cac khai niém co ban lién quan dén céc tap 161, bao gom tép 101, non,
bao 161, di€m trong twong doi, di€m cuc bién, siéu phang tach; tir 6 hinh thanh nén tang 1y
luan vitng chac cho vi¢c nghién ctiru ham 161 va bai toan téi vu 16i.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

CLOI1: Xac dinh | Khong xac | Xac dinh | Xac dinh | Xac dinh va | Xac dinh va
dugc cac khai | dinh dugc | dugc nhung | dugc dé‘ly da | phéan tich dugc dién giai
niém co ban lién | cac khai | chua déy du | cac khai | mot cach 16 | dwgc mot
quan dén cac tdp | niém co ban | cac khai | niém co ban | rang, logic, c6 | cach  sang
16i, bao gdm tdp |lién  quan |niém co ban | lién quan dén | chibu sdu cac | tao cac khai

16i, nén, bao 16i,
diém trong twong
ddi, diém cuc
bién, siéu phing
tach; tor d6 hinh
thanh nén tang ly
luan vilmg chic
cho viéc nghién
ctru ham 16i va bai
toan t6i uu 16i.

dén cac tap
16i, bao gdm
tap 16i, non,
bao 16i, diém
trong tuong
d6i, diém
cuc bién,
situ  phing
tach

lién quan dén
cac tap 161,
bao gdm tap
16i, nén, bao
10i,  diém
trong tuong
ddi, diém cuc
bién, siéu
phang tach

cac tap 10i,
bao gdm tap
161, nén, bao
16i,  diém
trong tuong
d6i, diém cuc
bién, siéu
phang tach

khai niém co
ban lién quan
dén cac tap 101,
bao gdm tip
16i, non, bao
161, diém trong

tuong doi,
diém cuc bién,
siéu phang
tach;

niém co ban
liéen  quan
dén cac tap
161, bao gdm
tap 10i, non,
bao 184,

diém trong
twong  ddi,
diém  cuc
bién, si€u
phang tach;
tr do hinh
thanh  nén
tang 1y luan
vitng  chic
cho viéc

nghién clu
ham 16i va
bai toan tdi
wu 15i

CLO2: Van dung duoc cac khai niém va két qua chinh vé ham 16i dé nhan dang va ap dung
tinh 161 vao nhirng boi canh khac nhau, nhat 1a trong so sanh danh gid cac dai lugng va bai
todn cyc tri. Tur do, phat trién tu duy troru tugng va ky nang hinh thirc hoa can thiét cho viéc

tiép can 1y thuyét toi uu mot cach co hé thong.

Thang danh gia

Fail -
Below
Expectation

< 40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%




CLO2: Van dung
duoc cac khai
niém va két qua
chinh vé ham 16i
dé nhan dang va
ap dung tinh 16i
vao nhimg bbi
canh khac nhau,
nhit 1a trong so
sanh danh gia céac
dai luong va bai
toan cuc tri. Tu
d6, phat trién tu
duy triru tuwong va
ky nang hinh thuc
héa can thiét cho
viéc tiép can ly
thuyét ti wu mot
cach co hé thong.

Khong van
dung duogc
cac khai
niém va két
qua chinh vé
ham 161 dé
nhan dang
va ap dung
tinh 16i vao
nhitng  bbi
canh  khac
nhau, nhit 1a
trong So
sanh  danh
gia cac dai
luong va bai
toan cuc tri.

Van dung
dugc nhung
chua day du
cac khai
niém va két
qua chinh vé
ham 161 dé
nhan dang va
ap dung tinh

161 vao nhiing
boi canh
khiac  nhau,

nhat 13 trong
so sanh danh
gia cac dai
lugng va bai
toan cuc tri.

Van dung
dugc day du
nhung  chi
trong nhiing

truong  hop
quen  thudc
cac khai

niém va két
qua chinh vé
ham 161 dé
nhan dang va
ap dung tinh

161 vao
nhiing  boi
canh  khac

nhau, nhat 1a
trong so sanh
danh gia cac
dai luong va
bai toan cuc
tri.

Van dung
dugc va phan
tich dugc mot
cach linh hoat
cac khai niém
va két qua
chinh vé ham
16i dé nhan
dang va ap
dung tinh 16i
vao nhitng bdi
canh khac
nhau, nhat la
trong so sanh
danh gia cac
dai luong va
bai toan cuc
tri.

Van  dung
sang tao
duoc cac
khai niém va
két qua

chinh vé
ham 16i dé
nhan dang
va ap dung
tinh 16i vao
nhimg  bdi

canh  khac
nhau, nhét 1a
trong SO
sanh  danh

gia cac dai
luong va bai
toan cuc tri.
T do, phat
trién tu duy
tru  tuong
va k¥ nang
hinh  thuc
hoa can thiét
cho viéc tiép
can 1y thuyét
tdi uu mot
cach co6 hé
théng.

CLO3: Véan dung duoc cac két qua vé dudi vi phan va phép toan lién hop dé xay dung diéu

kién to1 wu va giai cac bai toan téi wu ham 161 trén rang budc tuyén tinh. Tt do6 trang bi kién

thirc, k¥ nang can thiét dé bude dau hinh thanh co s¢ phuong phap luan cho viéc tiép can

bai toan t6i wu 16i tong quat phét sinh tir cc linh vyuc tng dung.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
CLO3: Van dung | Khong van | Van dung | Van dung | Van dung | Van  dung
duoc cac két qud | dung dugc | dugc nhung | dugc déy da | dugc va phan | sang tao

vé dudi vi phan va
phép toan lién hop
dé xay dung dicu

cac két qua
ve dudi vi
phan va

chua day du
cac két qua
ve dudi vi

nhung  chi
trong nhiing
truong  hop

tich dugc mot
cach linh hoat
cac két qua ve

duoc cac két
qua ve dudi
vi phan va
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kién ti wu va giai
cac bai toan toi uu
ham 10i trén rang
budc tuyén tinh.
Tr do trang bi
kién thirc, k§ ning
can thiét dé budc
dau hinh thanh co
s¢ phuong phap
luan cho viéc tiép
can bai toan tdi uu
16i tong quat phat
sinh tr cac linh
vuc ung dung.

phép  toan
lién hop deé
xay  dung

diéu kién t6i
uu va gidi
cac bai toan
t6i wu ham
16i trén rang
budc tuyén
tinh.

phan va phép
toan lién hop
dé xay dung
diéu kién téi
uu va giai cac
bai toén tdi
wu ham 16i

trén rang
budc tuyén
tinh.

quen thudc
cac két qua
vé dudi vi
phan va phép
toan lién hop
dé xay dung
diéu kién ti
uu va giai
cac bai toan
toi uu ham
10i trén rang
budc tuyén
tinh.

dudi vi phan
va phép toan
lién hop dé xay
dung diéu kién
t6i wu va giai
céc bai toan tdi
rru ham 16i trén
rang bude
tuyén tinh.

phép  toan
lién hop dé
xay  dung

diéu kién tdi
uu va giai
cac bai toan
t6i wu ham
16i trén rang
budc tuyén
tinh. Tu do
trang bi kién
thirc, ky
nang can
thiét dé bude
dau hinh
thanh co so
phuong
phédp luan
cho viéc tiép
can bai toan
toi uwu 16
tong  quat
phat sinh tu
cac linh vuc
ung dung.

CLO4: Thuc hién duogc qua trinh tu hoc, tu nghién ctru va giai quyét van dé doc 1ap thong

qua viéc doc hiéu tai liéu chuyén nganh, giai bai tdp dinh tinh ciing nhu bai tap tinh toan va

van dung két qua Iy thuyét trong ngit canh méi, tir &6 hinh thanh phuong phap hoc tap phu

hop va tinh than trach nhiém ca nhan trong viéc tiép cén tri thirc méi.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Thyc hi¢n | Khong théty | Ty hoc va | Thuc hién | Chu dong ty | Tu nghién
dugc qua trinh ty | hoc hoic | giai  quyét | dugc qua | hoc, doc hiéu |cru  sang
hoc, tur nghién ciru | giai ‘quy’é't van dé don | trinh ty hoc | tai liéu chuyén | tao, giai

va giai quyét van
dé doc lap thong
qua viéc doc hiéu
tai liéu chuyén
nganh, giai bai tap
dinh tinh cling

van dé néu
khong  ¢o
hudéng dan

gian khi cé
huong dan cu
thé

va van dung
kién thic dé
giai quyét bai
toan  trong
tinh  hudng
quen thudc

nganh va van
dung kién thtrc
vao cac truong
hop tuong tu

quyét duoc
van dé méi
hodc phtic
tap, va dé
xuat phuong
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nhu bai tip tinh
toan va van dung
két qua ly thuyét
trong nglt canh
méi, tr d6 hinh
thanh phuong
phap hoc tap phu
hop va tinh than
trach nhiém ca
nhan trong vi¢c
tiép can tri thirc
moi.

phap hoc tap
hiéu qua

9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién day du noi dung, thoi luong va tién
do giang day theo dé cuong hoc phan

- HJ tro, tu van hoc tap va giai dap thic méic cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bj bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai d6 nghiém tic, chuan muyc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc c6 trach nhi¢m tham du dﬁy du cac
budi hoc theo ké hoach ciia hoc phan.

- Viéc diém danh dugc thyc hién nghiém tac ¢
ting budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mat.

- Truong hop ving mit vi Iy do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung
cap minh ching khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung xr vin minh, ton trong giang vién va ban
hoc; khong gay mét trat tu trong 16p.

- Chi st dung thiét bj dién tir cho muc dich hoc
tap khi dugc phép.

- Giit gin vé sinh, co s& vat chat va tuan thu
chuan muc dao dirc nghé nghiép su pham.

Céc quy dinh khac

- Tuan thu cac quy dinh cua Nha truong lién
quan dén hoc tap va thi cu.

- Trung thuc trong hoc tap va kiém tra, tuyét dbi
khong gian 1an.
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- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khoa khi dugc yéu cau.

Binh Dinh, ngay ..... thang ..... nam 2025

. TK. QL HOC PHAN
GV. BIEN SOAN .

X e o PGS.TS Lé Cong Trinh
TS. Nguyén Van Vil

TK. QL. CTDT
GD. CTDT

R . PGS. TS Lé Cong Trinh
TS. Lé Quang Thuan

HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: QUY HOACH TUYEN TiNH
Tén tiéng Anh: Linear Programming
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Ma hoc phan: 1010262

2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tép 15

- Thao luan:

- Thuc hanh/Thi nghi¢m:

- Tong s6 tiét quy doi 45

4) Day cho SV nam tht Hoc ky 3, ndm tha 2
+ Tén HP: Pai s6 tuyén tinh 2; Ma HP:
1010462

5) Hoc phén hoc trudc: R e, N
+ Tén HP: Giai tich 2; Ma HP: 1010445

+ Tén HP: Toan roi rac; Ma HP: 1010452

+ Ho va tén: Huynh Van Ngai; Khoa: Toan va
Théng ké

+ Ho va tén: Tran Ngoc Nguyén; Khoa: Toan va
Théng ké

6) Cac giang vién giang day ~
+ Ho va tén: Nguyén Hiru Tron; Khoa: Toan va
Théng ké

+ Ho va tén: Nguyén Vin Vii; Khoa: Toan va
Théng ké

7) Khoa Quaén 1y hoc phan Toan va Thong ké




Bit budc 1 Ty chon tu do

8) Loai hoc phén: ,
[Ty chon theo dinh hudng (bat budc)

[] Gido duc dai cuong

[ Co s& nganh/khdi nganh
) Chuyén nganh

9) Thudc thanh phan hoc tap .
(1 BO tro

[J Thuc tap, thuc té

[0 6 an t6t nghiép/Khoéa luan tot nghiép

Tiéng Viét

10) Ngon ngir giang day )
[] Tiéng Anh
Tryc tiép
11) Phuong thuc giang day O Tryc tuyén

[ Truc tiép va tryc tuyén

2. M6 ta hoc phan: Hoc phan Quy hoach tuyén tinh cung cap mét sé van dé co ban trong
1y thuyét bai toan toi wu ham muc tiéu tuyén tinh trén ho rang budc ciling 1a tuyén tinh. Noi
dung hoc phan bao gdm: cac khai niém co ban vé bai toan quy hoach tuyén tinh; phuong
phép don hinh; 1y thuyét d6i ngau;bai toan van tai; phuong phap diém trong. Trong tim cla
hoc phan 1 trang bi cho ngudi hoc 1y thuyét co s vé bai toan quy hoach tuyén tinh, ddi
ngiu va cac phuong phap kiéu don hinh. Ngoai ra, hoc phan giéi thidu thém mot s chu dé
mo rong 13 bai toan van tai va phuong phap diém trong. Py c6 thé xem nhu 14 co sé budc
dau dé ngudi hoc tiép can dén linh vire rong 16n quan trong hon 13 t6i wu hod, & d6 cic cong
cu vé cyc tri 1a nén tang cho cac phat trién 1y thuyét ciing nhu cic Gng dung thuc tién.
Thong qua d6, ngudi hoc s& phat trién tu duy phén tich va danh gia cac dai luong ctia nhiéu
bién s6, rén luyén k¥ ning lap luan logic cling nhu 1am quen vdi céc tinh toan dai sé tuyén

tinh v&1 so chiéu cao.

3. Muc tiéu ciia hoc phén

+ CO1: Cung cap cho ngudi hoc hé théng khai niém va két qua co ban trong 1y thuyét cac
bai toan quy hoach tuyén tinh.

+ CO2: Phat trién cho ngudi hoc kha ning van dung cac khai niém, tinh chét trén cac cu
trac hinh hoc x4ac dinh béi hé rang budc ding thirc va bat ding tuyén tinh dé tir d6 dua ra

két luan hiru ich hay phat hién va déi tuong moi.



+ CO3: Rén luyén cho ngudi hoc nang luc ap dung kién thirc vé thuat toan va ky nang trién
khai thudt toan trong mot sb ngir canh bai toan cu thé, tir d6 lam tién dé co sé gilp nguoi
hoc budc dau 1am quen véi cac ¥ tudng vé ti uu hoa.

+ CO4: Hinh thanh va phat trién cho nguoi hoc tinh than tu hoc, tu nghién ctru va kha nang
giai quyét van dé thong qua viéc doc tai liéu chuyén nganh, 1am bai tip nang cao va van
dung 1y thuyét trong diéu kién méi; tir 46 xdy dung phuong phap hoc tap hiéu qua va tu
duy triru trgng cin thiét cho viée hoc tap sudt doi.

4. Chuin dau ra ciia hoc phﬁn (CLOs)

(Chuan dau ra ctia hoc phan va mdi lién hé vé6i cac chi bao ctia PLOs )

Hoc phan dong gbép cho chuin déu ra PLO ciia chuong trinh dao tao tai PI theo mirc do sau: L
= Mirc thap; M = Mtic trung binh; H = Mtc cao

Ki . Pong gép Mirc do
hi¢u Noi dung CLO cho PLO.PI | doéng gop

Xac dinh duoc cac khai niém co ban lién quan bai

toan quy hoach tuyén tinh nhu: dang tiéu chuan,

phuong an, phuong an cyc bién, phuong 4n t6i v,

CLO1 PLO2 (P12.1) M

bang don hinh, bai toan dbi ngiu, diéu kién do
1éch bu; tir d6 hinh thanh nén tang 1y luan cho viéc

nghién ctru sau hon céac chu dé vé bai toan cuc tri.

Van dung duogc cac khai niém va két qua lién quan
dén bai toan quy hoach tuyén tinh dé nghién ctru
ciu trac tap phuong an, do tim phuong an cuc
CLO2 | bién, kiém tra tinh t6i wu cua phuong an. Tir d6, | PLO2 (PI 2.2) M
phat trién tu duy thudt toan va k§ ning cu thé hoa
can thiét cho viéc tiép can giai thuat t6i wu mot

cach co6 hé thong va c6 co s¢ vitng vang.

Van dung duoc cac kién thirc va k¥ nang lién quan
dén cac giai thuat kiéu don hinh cho bai toan quy
hoach tuyén tinh tong quat; giai thuat thé vi cho
CLO3 | bai toan vén tai. Hiéu duoc nén tang phuong phap | PLO2 (PI 2.2) M
luan cho cac thuét toan diém trong dé 1am co s&
trién khai giai thuat diém trong ¢ nhiing tinh

hudng don gian.




Thuc hién dugc qua trinh tu hoc, tu nghién ctru va
giai quyét van dé doc 1ap thong qua viée doc hiéu
tai liéu chuyén nganh, giai bai tap dinh tinh va van
CLO4 | dung thuat toan ly thuyét vao bdi canh twong
thich, tir d6 hinh thanh phuong phap hoc tap hi¢u
qua va tinh than trach nhiém ca nhan trong viéc

tiép can cac van dé chuyén sau cua to1 uu hoa.

PLOG (P16.1) M

5. Phwong phap, hinh thirc to chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra cia hoc
phan dat dwoc

Cung cap cho nguoi hoc hé théng kién
thire 1y thuyét nén tang, trinh bay cac khai

niém, dinh nghia va dinh 1y trong tdm mot

Thuyetgiang | .+ jogic, gitip ngusi hoc hinh thanh tr | C1-O1> CLO2, CLO3
duy khai quat va tiép can ndi dung hoc
phan mot cach hé thong.
Giup nguoi hoc reén luyén ky nang van
dung ly thuyét dé giai quyét bai toan cu
Bai tap trén 16p thé, phat trién tu duy phan tich, phan bién, CLOI, CLO2, CLO3,

va hinh thanh kha ndng trinh bay 1ap luan

toan hoc mot cach mach lac.

CLO4

Bai tap & nha

Tao diéu kién cho nguoi hoc cing ¢ kién
thirc, phat trién nang luc tu hoc, tu duy

doc lap, va kha nang nghién clru mé rong

CLOl1, CLO2, CLO3,

thong qua vi€c gidi cac bai toan nang cao cLo4
va doc tai liéu chuyén sau.
6. Ké hoach gidng day chi tiét
Buoi hoc Noi dung CPR hoc phin
) 2) : 3)
Chuong 1. Bai toan quy hoach tuyén tinh
(Ti é[‘tl]l-3) 1.1. Mot s6 mé hinh thuce té lién quan CLO1
1.2. Phat biéu bai toan quy hoach tuyén tinh




1.3. Co so giai tich 16i

[2]

Chuong 1. Bai toan quy hoach tuyén tinh
1.3. Co sé giai tich 16i (tt)

i . 3 CLO1
(Tiet 4-6) 1.4. Cau tric mién rang budc trong bai toan quy hoach
tuyén tinh
[3] Bai tap (Chuong 1: 1.1, 1.2, 1.3, 1.4
(Ti 7-9) | oM 2P (Chuong 1: 1.1, 1.2, 1.3, 1.4) CLOI1, CLO4
Chuong 2. Phwong phap don hinh
[4] 2.1. Co'so 1y lua
(Tiét 10-12) |~ 050 ly luan CLO1, CLO2
2.2. Thua tuc don hinh
Chuong 2. Phuwong phap don hinh
(Tiét[i ]3_15) 2.3. Tim co s xuat phat CLO2, CLO3
2.4. Hi¢én tugng xoay vong
[©] Bai tap (Chuong 2: 2.1,2.2,2.3, 2.4 CLOL, CLOZ,
(Tiét 1618y | o2 tap (Chuong 2:2.1,2.2,2.3, 2.4) CLO4
Chuong 3. Poi ngiu trong quy hoach tuyén tinh
(Tiét[¥]9-2l) 3.1. Bai toan doi n,gﬁu ) CLO1, CLO2
3.2. Céc dinh ly do6i ngau
Chuong 3. Pbi ngiu trong quy hoach tuyén tinh
(Tiét[§]2—24) 3.3. Phuong phap don hinh d6i ngiu CLO2
Bai tap (Chuong 3: 3.1, 3.2, 3.3)
[9] Bai tap (Chuong 3: 3.1, 3.2, 3.3) + Kiém tra gitaky | CLO1. CLO2,
Tidt 25.27 ai tap (Chuong 3: 3.1, 3.2, 3.3) iém tra giira ky CLOA
(
[10] Chuong 4. Mt s6 chii dé mé rong CLOY. CLOA
(Tiét 28-30) | 4.1 Bai toan vén tai :
Chuwong 4. Mot s6 chii dé mé rong
(Tié[[ 1311]_33) 4.1 Bai todn van tai (1) CLO2, CLO3
4.2 So lugce ve do phuc tap trong thuat todn don hinh
[12] Bai tap (Chuong 4: 4.1, 4.2 CLO1, CLO2,
(Tiét 34-36) | B2 t4p (Chuong 4: 4.1, 4.2) CLO3, CLO4
[13] Chuong 4. Mt s6 chii dé mé rong
CLO1, CLO3

(Tiét 37-39)

4.3 Phuong phap diém trong




Chuong 5. So lwgc vé phwong phéap diém trong
[14] 43 Ph hap diém trong (it CLO1, CLO3,
(Tiét 40-42) | *3 Phuong phdp diém trong (0 CLO4
Bai tap (Chuong 4: 4.1,4.2, 4.3)
[15] Bai tap (Chuong 4: 4.1, 4.2, 4.3) + On ta CLO1, CLO2,
(Tiét 43-45) | DM t3p (Chuong 4: 4.1, 4.2, 4.3) + On tap CLO3, CLO4

7. Tai liéu phuc vu mon hoc

Tai li€u chinh

[1] Nguyén Ngoc Thing, Nguyén Dinh Ho4, Quy hoach tuyén
tinh (In 1an thir 3), NXB Pai hoc Qudc gia Ha Noi, 2008.

Tai liéu tham khao
thém:

[2] M. C. Ferris, O. L. Mangasarian, S. J. Wright, Linear
Programming with MATLAB, SIAM & MPS, Philadenphia,
2007

[3] L.-A. Lindahl, Linear and Convex Optimization, 2016

[4]R. J. Vanderbei, Linear Programming: Foundations and
Extensions, Fifth edition, Springer Cham, 2020

[5] Phi Manh Ban, Bai tap Quy hoach tuyén tinh, NXB Dai hoc
Su pham, 2017

[6] Nguyén Puc Nghia, Ti wu héa: Quy hoach tuyén tinh va roi
rac, T4i ban 1an tha hai, NXB Gido duc, 1999

[7] Tran Vi Thiéu, Gido trinh t6i vu tuyén tinh, Quyén 1, NXB
Bach Khoa Ha Noi, 2023

[8] Tran Vii Thiéu, Gido trinh t6i wu tuyén tinh, Quyén 2, NXB
Bach Khoa Ha Néi, 2023

8. Panh gia két qua hoc tip
8.1. Hinh thwrc danh gia theo CLO

Hinh thirc danh

Chuan dau ra caa hoc

. Muc dich A
gla ’ phan
Dénh gia kha nang hiéu va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
Ty luan CLO1, CLO2, CLO3

chirng minh, tinh toan, va trinh bay lap

luan todn hoc mot cach chat ché, logic.




Bai tap trén 16p

Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai todn cu thé theo nhoém hodc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 161
giai mach lac.

CLOl1, CLO2, CLO3,

CLO4

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc lap
va kha ning van dung kién thic vao cic

tinh hudong nang cao hodc mé rong; dong

CLOlI, CLO2, CLO3,

thoi phat trién ky ning nghién ciu ca CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘n  as . Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia didm HP VS
1 Qud trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc
A A tham gia hoat dong hoc tap | TAt ca cac
Chuyencan | yen 1op va oo thii do [budihoe | O
nghiém tic trong sudt qua
trinh hoc phan.
Thye hién day du, ding |, posil cLol,
yéu cau, trinh bay chat chg,
< on PN ~ ., |hoc 3, 6, CLO2,
Bai tap thé hién tu duy phan tich
NN e .. 19,12,15 CLO3,
va van dung kién thirc vao
A CLO4
viéc giai bai tap.
Giai cac bai toan tu luan, 2. CLO1,
.2 v 1 , . ] , ~_ | Buoi hoc
Kiém tra gitta ky | chirng minh, tinh toan, van 9 CLO2,
dung kién thirc da hoc. CLO4
2 Cuoi ky 60%
Danh gia kha nang van
dung tong hop kién thirc dé | Theo  ké
i4i bai toén tu ludn mot |hoach dao | SrO
Thi két thac hoc | 8, P41 "0df W Han oL | 0ach 801 ap oo,
A cach chinh xéc, logic va |[tao  cua
phan . 1~ A X \ CLO3,
chat chg, theo yéu cau hoc | Nha
N PO N CLO4
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gia chuin diu ra (CLO)
CLOI: Xac dinh dugc cac khai niém co ban lién quan bai toan quy hoach tuyén tinh nhur:
dang tiéu chuan, phuong an, phuong 4n cuc bién, phuong an ti wu, bang don hinh, bai toan
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doi ngau, dicu kién d¢ 1€ch bu; tir d6 hinh thanh nén tang 1y luan cho viéc nghién ctru sau
hon cac chu dé vé bai toan cuc tri.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%

CLO1: Xac dinh | Khong xac | Xac dinh | Xac dinh | Xac dinh va | Xac dinh va
dugc cac khai | dinh dugc | dugc nhung | dugc dé‘ly da | phan tich dugc dién giai
niém co ban lién | cac khai | chua déy du | cac khai | mot cach 16 | dwugc mot
quan bai todn quy | niém co ban | cac khai | niém co ban | rang, logic, c6 | cach  sang

hoach tuyén tinh
bao gém dang tiéu
chuén, phuong an,
phuong é&n cuc
bi€n, phuong an
t6i uu, bang don
hinh, bai toan dbi
ngiu, diéu kién do
1éch bu; tir d6 hinh
thanh nén tang ly
luan cho viéc
nghién cou sau
hon cac cha dé vé
bai toan cuc tri

lién quan bai
toan quy
hoach tuyén
tinh, bao
gébm  dang
tieu chudn,
phuong an,
phuong éan
cuc bién,
phuong éan
t6i wu, bang

don hinh, bai
toan doi
ngau, diéu

kién do 1éch
bu

ni€ém co ban
lién quan bai
toan quy
hoach tuyén
tinh, bao gdbm
dang tiéu
chuén,
phuong an,
phuong an
cuc bién,
phuong an
t6i wu, bang
don hinh, bai
toan do6i
ngiu, diéu
kién do 1éch
bu

lién quan bai
toan quy
hoach tuyén
tinh, bao
gébm  dang
tieu chuan,
phuong an,
phuong an
cuc bién,
phuong an
t6i wu, bang

don hinh, bai
toan doi
ngau, dicéu

kién d6 léch
bu

chiéu sau cac
khai niém co
ban lién quan
bai toan quy
hoach  tuyén
tinh, bao gém
dang ti€u
chuan, phuong
an, phuong an
cuc bién,
phuong 4n tdi
uu, bang don
hinh, bai toan
dbi ngau, diéu
kién d¢ 1éch bu

tao cac khai
niém co ban
lién quan bai
toan quy
hoach tuyén
tinh bao
gébm  dang
tieu chuéan,
phuong an,
phuong 4an
cuc bién,
phuong 4an
t6i wu, bang
don  hinh,
bai toan dbi
ngiu, diéu
kién d6 léch
bu; tu do
hinh  thanh
nén tang ly
luan cho
viéc nghién
ctru sau hon
cac chu de
vé bai toan
cuc tri

CLO2: Van dung dugc cac khai niém va két qua lién quan dén bai toan quy hoach tuyen
tinh dé nghién ctru cdu trac tap phuong an, do tim phuwong an cuc bién, klem tra tinh toi vu
cua phuong an. Tur do, phat trién tu duy thudt toan va k¥ nang cu thé hoa can thiét cho viéc
tiép can giai thuat toi wu mot cach c6 hé thdng va cé co sd viing vang.

Thang danh gia

Fail -
Below
Expectation

< 40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%




CLO2: Van dung
duoc cac khai
niém va két qua
lién quan dén bai
toan quy hoach
tuyén tinh  dé
nghién ctru ciu
tric tap phuong
an, do tim phuong
an cuc bién, kiém
tra tinh toi wu cua
phuong an. Tur do,
phat trién tu duy
thuat toan va ky
ning cu thé hoa
can thiét cho viéc
tiép can giai thuat
t8i wu mot cach co
hé thdng va c6 co
sO viing vang.

Khong van

dung duogc
cac khai
niém va két
qua lién

quan dén bai
toan quy
hoach tuyén
tinh daé
nghién clu
cau trac tap
phuong an,
do tim
phuong éan
cuc bién,
kiém tra tinh
ti uwu coa
phuong an.

Van dung
dugc nhung
chua day du
cac khai
niém va két
qua lién quan
dén bai toan
quy  hoach
tuyén tinh dé
nghién clu
cAu tric tap
phuong an,
do tim
phuong  an
cuc bién,
kiém tra tinh
ti wu cua
phuong an.

Van dung
dugc day du
nhung  chi
trong nhiing

truong  hop
quen  thudc
cac khai

niém va két
qua lién quan
dén bai toan
quy  hoach
tuyén tinh dé
nghién cuu
cu trac tap
phuong an,
do tim
phuong én
cuc bién,
kiém tra tinh
tbi wu cla
phuong an

Van dung
dugc va phan
tich dugc mot
cach linh hoat
cac khai niém
va két qua lién
quan dén bai
toan quy hoach
tuyén tinh dé
nghién ciru cu
truc tap
phuong an, do
tim phuong an
cuc bién, kiém
tra tinh toi uu
ctua phuong an

Van  dung
sang tao
duoc cac

khai niém va
két qua lién
quan dén bai
toan quy
hoach tuyén
tinh daé
nghién clu
cAu trac tap
phuong an,
do tim
phuong 4an
cuc bién,
kiém tra tinh
t6i wu cua
phuong an.
T do, phat
trién tu duy
thuat toan va
ky nang cu
thé héa can
thiét  cho
viéc tiép can
giai thuat toi
uu mot cach
c6 hé thong
va c0 co s&
viing vang

CLO3: Van dung duoc cac kién thirc va k¥ niang lién quan dén cac giai thuat kiéu don hinh

cho bai toan quy hoach tuyén tinh tong quat; giai thuat thé vi cho bai toan vén tai. Hiéu

dugc nén tang phuong phap luin cho cc thuat toan diém trong dé 1am co s trién khai giai

thuat diém trong ¢ nhiing tinh hudng don gian va mo rong nghién ciru phuong phap diém

trong ddi véi bai toan quy hoach tong quat hon.

Fail - Beginning - Developing Sufficient - Exemplary
i L Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

CLO3: Van dung | Khong van | Van dung | Van dung | Van dung | Van  dung
duoc cac kién dung dugc | dugc nhung | dugc déy da | dugc va phan | sang tao
thic va k¥ nadng | cac kién | chua déy da | nhung  chi | tich dugc mdt | dugc cac
lién quan dén cac | thirc va k¥ | cac kién thirc | trong nhiing | cich linh hoat | kién thirc va
gidi thuatkiéudon | ning  lién | va k¥ ndng | truong hop | cac kién thuc | k¥ ning lién
hinh cho bai toan | quan dén cac | lién quan dén | quen thudc | vaky ninglién | quan dén cac
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quy hoach tuyén
tinh tong quat;
giai thuat thé vi
cho bai toan van
tai. Hiéu duge nén
tang phuong phap
luan cho cac thuat
toan diém trong dé
lam co s¢ trién
khai giai thuat
diém trong &
nhimg tinh hudng
don gian.

giai  thuat
kiéu  don
hinh cho bai
toan quy
hoach tuyén
tinh tong
quat;  giai
thuat thé vi
cho bai toan
van tai

cac giai thuat
kiéu don hinh
cho bai toan
quy  hoach
tuyén  tinh
tong  quat;
giai thuat thé
vi cho bai
toan van tai

cac kién thuc
va ky nang
lién quan dén
cac giai thuat
kitu  don
hinh cho bai
toan quy
hoach tuyén
tinh tong
quat; giai
thuat thé vi
cho bai toan
van tai

quan dén cac
giai thuat kiéu
don hinh cho
bai toan quy
hoach  tuyén
tinh tong quat;
giai thuat thé
vi cho bai toan
van tai

giai  thuat
kiéu  don
hinh cho bai
toan quy
hoach tuyén
tinh  tong
quat;  gidi
thuat thé vi
cho bai toan
van tai. Hiéu

duoc  nén
tang phuong
phédp luan
cho cac
thuat toan
diém trong
dé 1am co so
trién  khai
gidi  thuat
diém trong &
nhiing tinh
huéng don
gian

CLO4: Thuc hién duogc qua trinh tu hoc, tu nghién ctru va giai quyét van dé doc l1ap thong

qua viéc doc hiéu tai liéu chuyén nganh, giai bai tap dinh tinh va van dung thuat toan ly

thuyét vao bdi canh twong thich, tir ¢6 hinh thanh phuong phap hoc tap hiéu qua va tinh

than trach nhiém ca nhan trong vi¢c ti€p can cac van dé chuyén sau cua to1 uu hoa.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Thyc hi¢n | Khong théty | Ty hoc va | Thuc hién | Chu dong tu | Ty nghién
dugc qua trinh ty | hoc hoic | giai  quyét | dugc qua | hoc, doc hiéu |cru  sang
hoc, ty nghién ciru | giai  quyét | van d& don | trinh tu hoc | tai liéu chuyén |tao,  giai

va giai quyét van
dé doc lap thong
qua viéc doc hiéu
tai lieu chuyén
nganh, giai bai tap
dinh tinh va van
dung thuat toan ly
thuyét vao bbi
canh tuong thich,
tor do hinh thanh
phuong phap hoc

van dé néu
khong  co
hudéng dan

gian khi cé
hudng dan cu
thé

va van dung
kién thirc dé

giai quyét bai
toan  trong
ngtr canh

quen thudc

nganh va van
dung kién thtrc
vao cac truong
hop mé rong

quyét duoc
van dé méi
hodac phic
tap, va dé
xuat phuong
phép hoc tap
hiéu qua
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tap hi¢u qua va
tinh than trach
nhiém c4 nhan
trong viéc tlep can
cac van de chuyén
sdu cua toi uu hoa.

9. Cac quy dinh chung

Cam két cua giang vién

- Thyc hién day di ni dung, thoi lugng va tién
do giang day theo dé cuong hoc phan

- HO tro, tu van hoc tap va giai dap thic mac cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bj bai trude khi dén 16p.

- Chu dong, tich cyc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai d6 nghiém tac, chuan muc va co
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc c6 trach nhi¢m tham du dﬁy du cac
budi hoc theo ké hoach ciia hoc phan.

- Viéc diém danh dugc thuc hién nghiém tac ¢
tirng budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 vang mat.

- Truong hop ving mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung
cap minh ching khi can thiét.

Quy dinh vé& hanh vi trong 16p hoc

- Ung xr vin minh, ton trong giang vién va ban
hoc; khong gay mat trat tu trong 16p.

- Chi sir dung thiét bi dién tir cho muc dich hoc
tap khi duoc phép.

- Gilr gin v€ sinh, co sO vat chit va tuan thu
chuan myc dao dirc nghé nghiép su pham.

Céc quy dinh khac

- Tuan thu cac quy dinh cua Nha truong lién
quan dén hoc tap va thi ctr.

- Trung thuc trong hoc tap va kiém tra, tuyét dbi
khong gian l1an.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

Binh Dinh, ngay ..... thang ..... nam 2025
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GV. BIEN SOAN

Nguyén Viin Vii

GD. CTDT

TS. Lé Quang Thuin
HIEU TRUONG

TK. QL HQC PHAN

PGS.TS Lé Cong Trinh

TK. QL. CTPT

PGS. TS Lé Cong Trinh
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BO GIAO DUC VA BAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC QUY NHON Poc 1ap — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: SO HQC THUAT TOAN
Tén tiéng Anh: Algorithmic Arithmetics
THUQC CTPT NGANH SU TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) M3 hoc phan: 1010358

2) Sb tin chi: 2

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan:

- Thyc hanh/Thi nghiém:

- Tong s6 tiét quy doi 45

4) Day cho SV nam tha Hoc ky 6, nam thtr 3

5) Hoc phan hoc trudc: + Tén HP: DPai s6 tuyén tinh

+ Ho va tén: Lé Thanh Hiéu; Khoa: Toan va

Théng ké

L o + Ho va tén: Lé Cong Trinh; Khoa: Toan va

6) Cac giang vién giang day Théne ké
ong ké

+ Ho va tén: Nguyén Bin; Khoa: Toan va Thong
ké

7) Khoa Quan 1y hoc phan Toan va Thong ké

Bit budc O Tu chon tu do

8) Loai hoc phan: ) ,
LTy chon theo dinh hudng (bat budc)

[J Giao duc dai cuong
9) Thudc thanh phan hoc tap Co sé nganh/khéi nganh
[0 Chuyén nganh




O BO trg
O Thuc tap, thyc té

O] Db an tot nghiép/Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngir giang day )
L] Tiéng Anh
Truc tiép
11) Phuong thure giang day O Tryc tuyén

O Truec tiép va truc tuyén

2. M ta hoc phan: Hoc phan cung cap cho SV cac khdi niém va cac két qua co ban cua
sO hoc va thuét toan, nhu Thuat toan Euclide, Dinh ly phan du Trung Hoa, phan sé lién tuc,
cac s6 nguyén t6, s6 gia nguyén td, cac ham sb hoc, thing du bac hai. Sir dung cac phan
mém chuyén dung nhu Maple, Python dé 1ap cac thu tyc tinh toan cho céc van dé s hoc &
trén.
3. Muc tiéu ciia hoc phan

+ CO1: Cung céip cac kién thirc co ban vé Sb hoc va thuat toan, nhu Thuat toan Euclide,
Dinh 1y phan du Trung Hoa, phén sé lién tuc, cac s6 nguyén td, s6 gia nguyén td, cac ham
s6 hoc, thang du bac hai.

+ CO2: Rén luyén kha nang van dung cac kién thirc co ban trong S6 hoc va cac phan
mém chuyén dung (nhu Maple, Python) dé tinh toan cac dai lwong lién quan trong Sé hoc.

+ CO3: Hinh thanh va phat trién cho nguoi hoc tinh than tu hoc, tu nghién ctru va kha
ning giai quyét van dé doc lap thong qua viéc doc tai liéu chuyén nganh, lam bai tip ning
cao va van dung dinh Iy trong cac bbi canh mai; tir d6 xay dung phuwong phap hoc tip hiéu
qua va tu duy triru tuong can thiét cho viéc hoc tap sudt doi.
4. Chuén dau ra ciia hoc phan (CLOs)
(Chuan dau ra cua hoc phan va mdi lién hé véi cac chi bao cia PLOs )
Hoc phan déng gdp cho chudn dau ra PLO ctia chuong trinh ddo tao tai PI theo mirc do sau: L
= Mt thip; M = Miic trung binh; H = Mirc cao
Ki . DPong gop Murc do
N Noi dung CLO . .
hi¢u cho PLO.PI | dong gop

Van dung dugc cac kién thirc co ban cua thuat

toan dé glal quyét cac van dé vé quan hé chia hét

CLO1 PLO2(PI2.1)| X, M

clia cac s6 nguyén, s6 nguyén to, phu’O’ng trinh va
hé phuong trinh ddng du, phan s6 lién tuc.

Van dung dugc cac kién thirc co ban cia thuat
CLO2 . o PLO2 (PI12.1) X, M
toan dé giai quyet cac van dé vé cac ham so hoc.




Van dung dugc cac kién thirc co ban cua thuat

CLO3 . o x . . | PLO2(PI2.1) X, M
todn dé giai quyet cac van dé vé thang du bac hai.
Thuc hién dugc qua trinh tu hoc, ty nghién ctru va
giai quyét van dé mot cach doc lap thong qua viée
doc hiéu tai liéu chuyén nganh, giai bai tap; tir d6
CLOA4 PLO2 (PI2.1) X, M

hinh thanh phuong phéap hoc tap hi€u qua va tinh
than trach nhiém c4 nhan trong viéc tiép can cac

kién thurc triru tuong va chuyén sau cua toan hoc.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuin diu ra caa hoc
phan dat dwoc

Thuyét giang

Cung cap cho nguoi hoc hé théng kién
thirc 1y thuyét nén tang, trinh bay cac khai
niém, dinh nghia va dinh 1y trong tam mot
cach logic, gitip ngudi hoc hinh thanh tu
duy khai quat va tiép can ndi dung hoc

phan mot cach hé thong.

CLOl, CLO2, CLO3

Bai tap

Gilp nguoi hoc ren luyén ky nang véan
dung 1y thuyét dé giai quyét cac bai toan
cu thé, phét trién tu duy phén tich, phan
bién va kha nang trinh bay 1ap ludn mot
cach mach lac. Déng thoi, tao diéu kién
dé ngudi hoc cung c6 kién thire, phat trién
tu duy doc lap, nang luc tu hoc va kha
nang ty nghién ctru md rong thong qua
vi€c gidi cac bai tap trén 16p va bai tap &

nha.

CLOl1, CLO2, CLO3,
CLO4

Thao luan

Pugc 16ng ghép trong qua trinh thuyét
giang va stra bai tap, nham kich thich
ngudi hoc tu duy, dat cau hoi va tham gia
vao qué trinh xay dung bai hoc. Thong
qua viéc trao doi hai chiéu giita giang vién

va ngudi hoc, phuong phap nay gitp

CLOlI, CLO2, CLO3,
CLO4




nguoi hoc hiéu sau kién thirc, phat trién
ky ndng phan bién, khd ning trinh bay y

kién ca nhan va tdng cuong sy tap trung,

hiing thu trong hoc tap.

6. Ké hoach gidng day chi tiét

(th‘ilg tl /llmll(i)(g)i) Noi dung CDR hoc phin
1) 2) 3)
1-2 Chuwong 1. Thuat to4
, wong uat toan CLOI
(4 tict) 1. Binh nghia
2. b6 phuc tap cua thuat toan
3. Giéi thiéu so lugc vé Maple, Python
3-7 Chuong 2. Quan h¢ chia hét, phuong trinh va h¢ CLOL, CLO4
(10 tiét) phuong trinh dong dw, phan so lién tuc
1. Quan hé chia hét cua cac s6 nguyén
2. S6 nguyén to
3. Thuat toan Euclide
4. Pong du thic va phuong trinh dong du ‘
5. H¢ phuong trinh dong du - Pinh 1y phan du Trung
Hoa
6. S6 gia nguyén tb
7. Phan s6 lién tuc , ,
Thuat toan phan tich s6 nguyén bang phan so lién tuc
8. Bai tdp Chuong 2 - Bai tap thuc hanh tinh todn trén
Maple, Python
Kiém tra giira ky
8-11 Chuong 3. Cic ham sb hoc CLO2, CLO4
(8 tiét) 1. Pinh nghia

2. Ham phi Euler, ham Moebius
3. S6 hoan hao va sé nguyén té Mersene
4. Can nguyén thuy

5. Su ton tai cdn nguyén thuy




6. Bai tdp Chuong 3 - Bai thyc hanh tinh todn trong
Maple, Python

12-15 Chuong 4. Thang du bac hai

(8 tiét) 1. Ky hiéu Legendre

2. Luat thuan nghich bac hai

3. Ky hiéu Jacobi

4. Thuat toan tinh ky hiéu Legendre, Jacobi
5. Bai tap vé thing du bac hai

6. Gi6i thiéu vé ing dung ciia s6 hoc vao 1y thuyét mat
ma

7. On tap

CLO3, CLO4

7. Tai liéu phuc vu mén hgce

Giao trinh chinh:

[1] Ha Huy Khoai, Pham Huy Dién, S6 hoc thudt todn — Co 6 1y
thuyeét va tinh toan thwc hanh, NXB DPHQG HN, 2003.

Tai liéu tham khao
thém:

[2] Nguyén Vin Mau, Tr‘én Nam Dung, bang Hung Thing, Pang
Huy Ruan, Mot so van dé So hoc chon loc, NXB GD, 2008.

[3] Titu Andreescu, Dorin Andrica, Number theory — Structures,
Examples, Problems, Birkhauser, 2009.

[4] Lai Ptc Thinh, Gido trinh s6 hoc, NXB GD, 1970.
[5] Ha Huy Khoai, S6 hoc, NXB GD, 2004.
[6] Nguyén Tién Tai, Nguyén Hiru Hoan, S6 hoc, NXB GD, 2001.

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuén diu ra caa hoc
. Muc dich N :
g1a ) phan
Dénh gid thai do hoc tap, tinh than trach
Chuyén can nhi¢m, mirc d0 tham gia va sy nghiém tac CLO4

trong sudt qua trinh hoc tap.

Panh gia kha ning van dung kién thirc dé

CLOl1, CLO2, CLO3,

Bai tap giai quyét bai toan ing dung; phat trién tu CLOA
duy logic, phan tich va k¥ nang trinh bay.
. béanh gid muc do nam viing cac khai
Kiém tra gitra ky CLOl, CLO2, CLO4

niém, dinh 1y co ban va tu duy trtru tuong;




nang lyc 1ap luan va trinh bay 161 giai chat

ché.
) Panh gia ning lyc tong hop va van dung
Thi ket tfluc hoc toan dién kién thuc dé giai quyét cac van CLOL, CLO2, CLO3,
phan \ o o . CLO4
dé chuyén sau theo yéu cau hoc phan.
8.2. Ké hoach kiém tra danh gia theo CLO
. . on s . Thoi CDR cua | Trong
STT Danh gia Ti€u chi danh gia didm HP Y
1 Quad trinh 40%
Tham dyu day du cac budi
hoc, ding gio, tich cuc
) . ~ X, . CLO1,
A A tham gia hoat dong hoc tap | Tat ca cac
Chuyén can N e an 2. CLO2,
trén 16p va co thai do |budi hoc
n X : CLO3
nghiém tac trong sudt qua
trinh hoc phan.
Thuc hi¢n day du, dung |Cac Budi
R N . \ b CLOl1,
yéu cau, trinh bay chét |hoc 6, 7, CLO?
Bai tap chg, thé hién tu duy phan |10, 11, ’
, A Ko CLO3,
tich va van dung kién thuce | 14, 15
o n o CLO4
vao viéc giai bai tap.
Kidm tra eitta Giai cac bai toan tu luan, Budi hoc
IQ & ching minh, tinh toan, van 10 "~ | CLO1,CLO4
Y dung kién thirc da hoc.
2 Cuoi ky 60%
banh gid kha nang van ,
dung tong hop kién thirc | Theo ké
dé gidi bii todn t luin | hoach CLOL,
Thi két thuc hoc | 5, B8 a7 foan T Aughh | 40¢ CLO2,
A mot cach chinh xac, logic |dao  tao
phan RPN A A , \ CLO3,
va chat ch¢, theo yéu cau |cua Nha
A\ ar s 2 \ CLO4
hoc phan va dép an chuan | truong
cua gidng vién.

8.3 Thang danh gi4 chuin diu ra (CLO)
CLO1: Van dung dugc cac kién thirc co ban cua thuét toan dé giai quyét cac van dé vé quan
h¢ chia hét cia cac sb nguyén, sd nguyén td, phuong trinh va hé phuong trinh déng du,

phan sb lién tuc

Thang danh
gia

Fail - Beginning Developin Sufficient -
- Needs g-
Below . Meet
Expectation Improveme | Marginally expectation
. nt 40%- adequate . ,
<40% 549%, 5504-69% 70%-84%

Exemplar
y - Exceeds
expectation

s 85% -
100%




CLO1: Van dung
duoc cac kién
thirc co ban cua
thuat toan dé giai
quyét cac van dé
vé quan h¢ chia
hét cua cac s
nguyén, sO
nguyén t6,
phuong trinh va
hé phuong trinh
déng du, phan sb
lién tuc

Khoéng van
dung duoc
hodac van
dung duoc
it hon 40%
cac  kién
thurc co ban
cua thuat
toan dé giai
quyet cac
van dé vé
quan hé
chia hét cua
cac 5O
nguyén, sb
nguyén td,
phuong

trinh va hé
phuong

trinh  dong
du, phan s
lién tuc

Van dung
duoc  cac
kién thtrc co
ban cua
thuat toan
dé giai
quyet cac

van dé vé
quan h¢ chia
hét cua cac
sO nguyeén,
s6 nguyén
t5, phuong
trinh va hé
phuong

trinh  dong
du, phan sb
lién tuc, tuy
nhién  vdn
con sai SOt
khoang 46%
dén 60%

Van dung
duoc  cac
kién thuc co
ban cua
thuat toan
dé giai
quyet cac

van d& vé
quan hé chia
hét cua céc
s6 nguyén,
s6 nguyén
t5, phuong
trinh va hé
phuong
trinh  dong
du, phan sb
lién tuc, tuy
nhién  van
con sai sot
khoang
31%
45%

den

Van dung
duoc céc kién
thuc co ban
cua thuat toan
dé giai quyét
cac van dé vé
quan hé chia
hét cua cac sd
nguyén, sb
nguyén t6,
phuong trinh
va h¢ phuong
trinh dong du,
phan sb lién
tuc, tuy nhién
van con sai
sot  khoang
16% dén 30%

Van dung
duoc cac
kién thuc
co ban cua
thuat toan
dé giai
quyet cac
van dé vé
quan hé
chia hét cua
cac )

nguyén, s
nguyén t6,
phuong

trinh va hé
phuong

trinh dong
du, phan sb

lién tuc,
ding hoan
toan, hoac

van con sai
sot toi da

15%

CLO2: Van dung dugc cac kién thirc co ban ctia thuat toan dé giai quyét cac van dé ve cac

ham sb hoc

Fail - Beﬁinr(lling Developin Sufficient - Exemplar
Thang danh Below I - heeds g._ Meet y- EXCC?dS
ia Expectation mproveme | Marginally expectation expectation

gla P nt 40%- adequate P s 85% -

<40% 54%, 559_69% 70%-84% 100%
CLO2: Van | Khong van | Van dung | Van dung | Van dung | Van dung
dung duogc céc | dung duoc | duoc cac | duoc  cac | duoc cac kién | duge  cac
kién thirc co ban | hodac  van | kién thic co | kién thirc co | thitc co ban |kién  thuc
ctia thuét toan dé dung duoc | ban cua | ban cua | cua thuattoan | co ban cua
giai quyét cac |it hon 40% |thuat toan |thudt toan | dé giai quyét |thuat toan
van d& vé& cac |cac  kién | dé giai | dé giai | cac van dé vé | dé giai
ham s6 hoc thirc co ban | quyét  cac quyet cac | cac ham s6 | quyét cac
cia thuat | vin dé vé |van dé Ve hoc, tuy nhién | vin dé& vé
toan dé giai | cac ham sé | cac ham sb |vdn con sai | cic ham s
quyet cac | hoc, tuy | hoc, tuy | sot  khoang | hoc, dung
van d& vé |nhién vdn |nhién vdn | 16% dén 30% |hoan toan,
con sai sOt | con sai SOt hodc van
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cac ham sé | khodng 46% | khodng con sai sot
hoc dén 60% 31%  dén ti da 15%
45%

CLO3: Van dung dugc cac kién thirc co ban cua thuit toan dé giai quyét cac van dé vé

thang du bac hai.
Fail- | DEDATE | PSP | sufficien - | Exemplar
Thang ’danh Below Improveme | Marginally Meet. }elxpectation

gia Expectation nt 40%- adequate expectation 8594
<40% o 70%-84% | o
54% 55%-69% 100%
CLO3: Van | Khong van | Van dung | Van dung | Van dung | Van dung
dung duoc cac | dung duoc | duoc cac | duoc  cac | duoc cac kién | duge  cac
kién thirc co ban | hodc  van | kién thirc co | kién thic co | thitc co ban | kién thuc
ctia thuat toan dé dung duoc | ban cua | ban cua | cuathuittoan | co ban cua
giai quyét cac |it hon 40% |thudt toan |thudt toan | dé giai quyét |thuat toan
van dé vé thing | cac  kién | dé giai | dé giai | cac van dé vé | dé giai
du béc hai. thitc co ban | quyét cac |quyét cac |thing du bac | quyét céc
cia thuat |vin d& vé |van dé vé | hai., tuy van dé vé
toan dé giai | thing du | thing  du | nhiénvdn con |thing du
quyét cac |bac hai., tuy |bac hai., tuy | sai sot |bac  hai,
van d¢é vé |nhién vdn |nhién van | khoing 16% |dGng hoan
thang du | con sai sot | con sai sot dén 30% toan, hoac
bac hai. khoang 46% | khodng van con sai
dén 60% 31%  dén sét toi da
45% 15%

CLO4: Thyc hi¢n dugc qua trinh tu hoc, ty nghién ctru va giai quyét van dé mot cach doc

1ap thong qua viéc doc hiéu tai liéu chuyén nganh, giai bai tap; tir d6 hinh thanh phuong

phap hoc tap hiéu qua va tinh than trach nhiém ca nhédn trong viéc tiép can céc kién thuc

troru tugng va chuyén sau cua toan hoc.

Fat- | Pegiming | Developin | g pign | Exemplar
Thang 'danh Below Improveme | Marginally Meet. }e]xpectation
gid Expectation nt 40%- adequate expectation S 850
<40% 549, 559_69% 70%-84% 100%
CLO4: Thuc Khong thé | Twhocva | Thuchién | Chudéngty | Tu nghién
hién duoc qua tu hoc hqéc gi,éi quét duoc qua hoc, doc hiéu | clru sang
trinh tu hoc. tu gi,éi qué:n van dé don | trinh tu hoc | tai liéu tao, giéi
N van dénéu | gian khicé | va vadn dung | chuyén nganh | quyét duoc
nghién ctru va khong co huong din | kién thire @& | va van dung | vin dé méi
giai quyét vin dé | huéng ddn | cu thé giai quyét kién thirc vao | hodc phirc
bai toan cac tinh tap, va dé
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mot cach doc lap
thong qua vige
doc hicu tai li¢u
chuyén nganh,
giai bai tap; tu
d6 hinh thanh
phuong phép hoc
tap hi€u qua va
tinh than trach
nhiém ca nhan
trong viéc tiép
can céc kién thuc
troru tuong va
chuyén sau cta

toan hoc.

trong tinh hubng mé Xudt

hubng quen | rong phuong

thudc phap hoc
tap hiéu
qua

9. Cac quy dinh chung

Cam két cua gidng vién

- Thyc hién day du ndi dung, thoi luong va tién
d6 giang day theo dé cuong hoc phan.

- H3 tro, tu van hoc tap va giai dap thic mic cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguodi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bi bai trude khi dén 16p.

- Chu dong, tich cyc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai do nghiém tic, chudn myc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc c¢o trach nhi¢m tham du déy du cac
budi hoc theo ké hoach ctia hoc phan.

- Viéc diém danh duogc thuc hién nghiém tac &
tirng budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mit.

- Trudng hop vang mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung
cap minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung x1r vin minh, ton trong gidng vién va ban
hoc; khong gdy mat trt ty trong 16p.




- Chi str dung thiét bi dién tr cho muc dich hoc
tap khi dugc phép.

- Gilr gin v€ sinh, co s¢ vat chit va tuan thu
chuin muc dao dirc nghé nghiép su pham.

Céc quy dinh khac

- Tuan thu cac quy dinh cia Nha truong lién
quan dén hoc tap va thi ct.

- Trung thuc trong hoc tip va kiém tra, tuyét d6i
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

GV. BIEN SOAN

TS. Lé Thanh Hiéu
GD. CTDPT

TS. Lé Quang Thuin

Binh Pinh, ngay ..... thang ..... nam 2025

TK. QL HQC PHAN

PGS.TS Lé Cong Trinh
TK. QL. CTPT

PGS.TS. Lé Cong Trinh
HIEU TRUONG
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BO QIAO DUC VA PAO TAO
TRUONG PAI HOC QUY NHON

CONG HOA XA HQI CHU NGHIA VIET NAM

Péc 1ap — Tu do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: XAC SUAT VA THONG KE UNG DUNG
Tén tiéng Anh: Applied Probability and Statistics
THUQC CTPT NGANH TOAN UNG DUNG

. Thong tin chung vé hoc phin:

1) M hoc phan: 1010448
2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tép 15

- Thao luan:

- Thuc hanh/Thi nghi¢m:

- Tong s6 tiét quy doi 45

4) Day cho SV nam tht

Hoc ky 3, nam thu 2

5) Hoc phan hoc trudc:

Dai sb tuyén tinh, Giai tich 1, Giai tich 2

6) Cac giang vién giang day

+ Ho va tén: Huynh Van Ngai; Khoa: Todn va
Théng ké

+ Ho va tén: Tran Ngoc Nguyén; Khoa: Toan va
Théng ké

+ Ho va tén: Nguyén Hiru Tron; Khoa: Toan va
Théng ké

+ Ho va tén: Nguyén Vin Vii; Khoa: Toan va
Théng ké

+ Ho va tén: Nguyén Tong Xuan; Khoa: Toan
va Théng ké

+ Ho va tén: Nguyén Ding Thién Thu; Khoa:
Toan va Thong ké

7) Khoa Quén 1y hoc phan

Toan va Thong ké




Bit budc 1 Ty chon tu do

8) Loai hoc phén: .
[Ty chon theo dinh hudng (bat budc)

[] Gido duc dai cuong

Co s& nganh/khdi nganh
. [J Chuyén nganh

9) Thudc thanh phan hoc tap .
(1 BO tro

[J Thuc tap, thuc té

[0 6 an t6t nghiép/Khoéa luan tot nghiép

Tiéng Viét

10) Ngon ngir giang day )
[] Tiéng Anh
Tryc tiép
11) Phuong thuc giang day O Tryc tuyén

[ Truc tiép va tryc tuyén

2. M6 ta hoc phan: Hoc phan cung cap cho sinh vién céac kién thitc co ban vé xac suat va
thong ké cling nhu ing dung trong thyuc té bao gom: Phép thir ngau nhién, bién cd ngau
nhién, xac suat ciia bién cd; bién ngiu nhién va phan phdi xac suat cua bién ngiu nhién;
cac dinh 1y gi61 han; ly thuyét mau, cac bai toan vé ude lugng diém, ude lugng khoang tin
cdy, bai toan kiém dinh gia thuyét théng ké.

3. Muc tiéu ciia hoc phén

+CO1: Hiéu va van dung dugc khai niém, thyc hanh tinh toan va ap dung cac két qua
lién quan dén xac suat va cac quy tic tinh x4c suit ctia cac bién cd ngau nhién.

+ CO2: Hiéu va van dung dugc khai niém va mot s6 két qua lién quan dén bién ngiu
nhién va luat phan phdi x4c suit ctia cac bién ngau nhién, cac dinh 1y gidi han.

+ CO3: Hiéu va van dung dugc khai niém va mot sb két qua lién quan dén mau va cac
dic trung mau.

+ CO4: Hiéu va van dung duoc khai ni¢m va mot sb két qua lién quan dén bai toan
wéc lwong tham sb cia cac bién ngiu nhién, gdm wdc lugng diém, uwdc luong bang
khoang tin cdy, bai toan kiém dinh gia thuyét théng ké.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao ctia PLOs )

Hoc phan dong gdp cho chuan dau ra PLO ctia chuong trinh dio tao tai PI theo murc do sau: L
= Mirc thap; M = Mtic trung binh; H = Mtc cao



hiéu

N¢i dung CLO

DPong gop | Mirc do
cho PLO.PI | dong gop

CLO1

Hiéu duogc khai niém va cac quy tic tinh x4c suit ca
bién cb; cac khai niém va quy luat phan phdi xac suét
cua cac bién ngau nhién, cac dinh 1y giéi han; khai
niém mau, tinh cc dai luong dic trung mau; cic
cong thire dé thuc hanh wdc luong tham s cua cac
bién ngﬁu nhién, gém ude lugng diém, udc luong
bang khoang tin cdy, bai toan kiém dinh gia thuyét
thong ké.

PLO(PI2.1)| X, M

CLO2

Van dung dugc cac khai niém va phuong phép cua
1y thuyét xac suat va thong ké vao trong hoat dong

hoc tép, tinh todn va nghién ctru chuyén sau

PLO(PI2.1)| X, M

CLO3

Van dung duoc cac kién thuc cua 1y thuyét xac suat
vao giai quyét cac van dé ¢ cac moén hoc khac va
trong thyc tién hoat dong nghé nghiép

PLO(PI2.1)| X, M

CLO4

Thuc hién duge qua trinh ty hoc, tu nghién ciru va
giai quyét van dé doc 1ap thong qua viéc doc hiéu tai
li¢u chuyén nganh, giai bai tap dinh tinh va van dung
thuat toan 1y thuyét vao bdi canh twong thich, tir d6
hinh thanh phuong phéap hoc tap hiéu qua va tinh than
trach nhiém c4 nhan trong viéc tiép can cac van dé
chuyén sdu cua toi uu hoa.

PLO(PI2.1)| X, M

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to Muc dich
chirc day hoc

Chuén diu ra cia hoc
phan dat dugc

Cung cap cho nguoi hoc hé théng kién
thirc Iy thuyét nén tang, trinh bay cac khai

niém, dinh nghia va dinh 1y trong tdm mdot

dung 1y thuyét dé giai quyét bai toan cu

Thuyét giang cach logic, giup ngudi hoc hinh thanh tu CLOI, CLO2, CLO3
duy khai quat va tiép can ndi dung hoc
phan mot cach hé thong.
Glﬁp ng’b‘i hQC ren luyén kS/ néng Véll’l CLO1. CLO2. CLO3
Bai tép trén 16p ’ ’ ’

CLO4




thé, phat trién tu duy phan tich, phan bién,
va hinh thanh kha nang trinh bay lap luan

toan hoc mot cach mach lac.

Bai tap ¢ nha

Tao diéu kién cho nguoi hoc cling cd kién
thire, phat trién ning luc tu hoc, tu duy

doc lap, va kha nang nghién ctru mé rong

CLOl1, CLO2, CLO3,

A g . CLO4
thong qua vi¢c giai cac bai toan nang cao
va doc tai liu chuyén sau.
6. Ké hoach giang day chi tiét
Buodi hoc Noi dung CPR hoc phan
1) - 3)
Chuong 1: Xdac suat ciia mgt bién co
1.1. B tuc vé Giai tich to hop.
1.2. Bién cd. Cac phép toan trén bién cd.
1.3. Céc dinh nghia vé x4c suat ctia bién cd va tinh chat
(T[ilgt-[l3-]9) 1.4. Cong thirc cong xac suit CLO1, CLO4
1.5. Xac suét diéu kién. Su doc lap cua cac bién cb
1.6. Cong thirc nhan xac suat
1.7. Day phép thtr Bernoulli va cong thirc Bernoulli
1.8. Cong thirc xac suit day du. Cong thirc Bayes
[4] Bai tap Chuong 1 CLOl, CLO2,
(Tiét 10-12) | 4P 5 CLO4
Chuong 2: Bién ngiu nhién va phan phoi xac suat
2.1. Bién ngdu nhién. Phan loai bién ngiu nhién
,[,5 I-6] 2.2. Quy luat phan phdi xac suét cua bién ngiu nhién CLOI, CLOZ2,
(Tiet 13-18) CLO3
2.3. Céc sd dic trung clia bién ngiu nhién
2.4. Mot s6 phan phdi thuong gap
m - Bai tap Chuong 2 CLO1, CLO2,




Chuong 3: Cac dinh ly gi¢i han

3.1. Bat dang thirc Chebyshev
[8]-[%] 3.2. Céc dang hoi tu cta ddy cac bién ngiu nhién CLO1, CLO2,

(Tiet 22-27) CLO3

3.3. Luat s 16n

3.4. Céc dinh ly gidi han

Chuwong 4: Ly thuyét mau
4.1. Mé dau

[10] 4.2. Tong thé va mau CLOI, CLOZ,
(Tiét 28-30) i CLO3
4.3. Xtr Iy mau

4.4. Mot sb dic trung miu va phan phdi mau

Chuwong 5: Uéc lwgng tham s6 thong ké

5.1. Bai toan udc lugng tham sb théng ké
[11]-[12] CLO1, CLO2,

(Tiet 31-36) 5.2. Mot s6 phuong phéap udc luong diém CLO3

5.3. Ué6c luong khoang tin cdy cho mot tham s tong thé

Chuwong 6: Kiém dinh gia thuyét thong ké

6.1. Bai toan kiém dinh gia thuyét thong ké

[13]-[14] 6.2. Cac khai niém co ban CLO1, CLO2,
(Tiet 22-24) CLO3

6.3. Mot sb kiém dinh gia thuyét mot mau thong dung

6.4. Mot s6 kiém dinh gia thuyét dung hai miu

[15] Bai tap Chuong 5, 6 CLO1, CLO2,
(Tiét 43-45) | On tap CLO3, CLO4

7. Tai liéu phuc vu mon hgc

Tai liéu chinh [1]. Pao Hitu HY, Xdc sudt thong ké — Nha Xuat ban Dai hoc
Quéc gia Ha Noi, 2008.

[2]. Pao Hiru HY, Nguyén Vin Hitu, Hoang Hitu Nhu, Thong
ké todn hoc, NXB Pai hoc Qudc gia Ha Noi, 2003.




1999.

[3]. Pang Hung Thang, M¢ ddu vé Ly thuyét xdc sudt va cdc
img dung, Nha Xuat Ban Gido duc, 1998.
[4]. Diang Hung Thing, Thong ké va img dung, NXB Gido duc,

Tai liéu tham khao
thém:

duc 2005.

2016.

[5]. Pao Hitu HO, Huwéng dan gidi cdc bai todn xdc sudt thong
ké, Nha Xuat ban Pai hoc Qudc gia Ha Noi, 2004.
[6]. Pinh Vin Gang, Xdc sudt Thong ké, Nha Xuat Ban Gido

[7]. Ron S. Kenett and S. Zacks, Nguyén Vin Minh Man
dich, Thong ké céng nghiép hién dai véi img dung viét trén
R, MINITAB va JMP, Nha Xuét ban Bach Khoa Ha Noi,

8. Panh gia két qua hoc tp
8.1. Hinh thirc danh gia theo CLO

Hinh thic danh
gia

Muc dich

Chuan dau ra caa hoc

phﬁn

Tu luan

Panh gia kha ning hiéu va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
chirng minh, tinh toan, va trinh bay lap

luan todn hoc mot cach chat ché, logic.

CLOl, CLO2, CLO3

Bai tép trén l6p

Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai todn cu thé theo nhom hodc cé
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLOl, CLO2, CLO3,

CLO4

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc l1ap
va kha ning van dung kién thic vao cic

tinh hudng nang cao hodc mé rong; dong

CLOl1, CLO2, CLO3,

thoi phat trién ky ning nghién ctu ca CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘A  ax . Thoi CDR cua | Trong
STT Danh gia Ti€u chi danh gia didm HP %




1 Quad trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc ’
Al A tham gia hoat dong hoc tap | Tat ca cac
Chuyén can trén lop va co th'f'li do | buoi hoc CLO4
nghiém tuc trong sudt qua
trinh hoc phan.
Thyc hién day du, ding |-, g | crLop,
yéu cau, trinh bay chét chg,
A P ~ ., . |hoc 3, 6, CLO2,
Bai tap thé hién tu duy phan tich
N Z . 19,12,15 CLO3,
va van dung kién thirc vao
A e A CLO4
viéc gidi bai tap.
Giai cac bai toan tu luan, 2. CLOl,
.2 cv 1 , . , . .| Budi hoc
Kiém tra gitra ky | chtrng minh, tinh toan, van 9 CLO2,
dung kién thirc da hoc. CLO4
2 Cuoi ky 60%
Danh gia kha ning vén
dung tong hop kién thuc dé | Theo ké
a1 bai toan tu luan mdt | hoach dao CLOI,
Thi két thuc hoe | £, a1 "oan 1 THan MOH A0AEL 0 cp oo,
A cach chinh xac, logic va |[tao  cua
phan . 1 A X \ CLO3,
chat chg, theo yéu cau hoc | Nha
X e 2 X CLO4
phan va dap an chuan cua | truong
gidng vién.

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Hiéu duoc khai niém va cac quy tic tinh xac suat ctia bién cd; cac khai niém va quy
luat phan phdi xac suit cta cac bién ngiu nhién, cac dinh 1y gii han; khai niém mau, tinh
cac dai luong dic trung mau; cac cong thirc dé thuc hanh udc luong tham sb cua cac bién
ngau nhién, gém udc luong diém, wdc lugng bang khoang tin cdy, bai toan kiém dinh gia

thuyét thong ke.
Fail - Beginning . Sufficient Exempl
Below - Needs Developing ~ Meet ary -
B ., Expect | Improveme | - Marginally . Exceeds
Thang danh gia ation nt 40%- adequate eXperCltatlo expectati
< 54% 55%-69% ons 85%
0 0
40% 70%-84% | 100%
Hiéu duoc khéj niém V?L cég quy K}}éng Xac dinh | Xac . dinh | Xac dinh | Xac dinh
tac tinh xdc suat cua bién co; cac | hiéu dugc nhung | dugcdaydu |va phan |va dién
khai niém va quy luat phan pho6i | duoc chua day du tich dugc | gidi dugce
xac sudt cia cac bién ngau nhién, mot cach | mdt cach
cac dinh 1y gidi han; khai ni¢m rd0  rang, | sang tao
mau, tinh cic dai lugng dac logic, ¢o
trung mau; cac cong thuc de thyc chiéu sau
hanh udc lugng tham s6 cua céac
bién ngau nhién, gobm udc lugong




diém, udc lugng bang khoang tin
cdy, bai toan kiém dinh gia
thuyet thong ké.

CLO2: Van dung dugc cac khai niém
vao trong hoat dong hoc tap, tinh todn va nghién ctru

va phuong phép cua 1y thuyét xac suit va théng ké

chuyén siu

Fail - Beginning . Sufficient | EXempl

Below - Needs Developing Meet ary -
, ., Expect | Improveme | - Marginally ) . Exceeds
Thang danh gia ation nt 40%- adequate exper(itatlo expectati
< 54% 55%-69% ons 85%
Van dung duoc cic khai ni¢m | Khong | van dung |van  dung | van dung | vén dung
va phuong phép cua 1y thuyét | van dugc nhung | duwgcdaydu |va  thuc |va thyc
hoat dong hoc tap, tinh toan va | duoc mot  cach | giai mot
nghién ctru chuyén sau ro ~ rang, cach sang

logic, ¢ |tao

chiéu sau

CLO3: Van dung duoc cac kién thirc ciia 1y thuyét xac sudt vao giai quyét cac van dé o cac

mon hoc khac va trong thuc tién hoat dong nghé nghiép

Fail - Beginning . Sufficient Exempl
Below - Needs Developing Meet ary -
, ., Expect | Improveme | - Marginally ) : Exceeds
Thang danh gia ation nt 40%- adequate expercitatlo expectati
< 54% 55%-69% ons 85%
40% 70%-84% | 100%
Van dung dugc cac kién thirc | Khong | van  dung | vén _dung | vén dung | van dung
cta 1y thuyét xac sudt vao giai | van dugc nhung | dugcdaydu |va  thuc |va thyc
quyét cac van dé& ¢ cac mén | dung chua day du hién duoc | hién, dien
hoc khéc va trong thyc tidn | duoc mot  cach | giai mot
hoat dong nghé nghiép o rang, cach sang
logic, ¢6 | tao
chiéu sau

CLO4: Thuc hién dugc qua trinh tu hoc, tu nghién clru va giai quyét van dé doc lap thong

qua viéc doc hiéu tai liéu chuyén nganh, giai bai tap dinh tinh va van dung thuat toan 1y

thuyét vao bdi canh twong thich, tir &6 hinh thanh phuong phap hoc tap hiéu qua va tinh

than trach nhi€m cé nhan trong viéc ti€p can cac van dé chuyén sau cua toi uu hoa.

Thang danh gia

Fail -
Below
Expectat
ion

Beginning
- Needs
Improveme

Developing
- Marginally
adequate
55%-69%

Sufficient
- Meet
expectatio
n

Exempl
ary -
Exceeds
expectati
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<40% nt 40%- 70%-84% | ons 85%
54% - 100%
CLO4: Thyc hién dugc qué | Khong Tu hoc va | Thyc hi¢n | Chu dong | Tu
trinh tu hoc, tu nghién ctru va | thé  tu | giai quyét | duoc quéa | tu hoc, doc | nghién
giai quyét van dé doc 1ap thong | hoc hodc | vAn dé don | trinh ty hoc | hiéu  tai | chu sang
qua viéc doc hiéu tai liéu giai gian khi c6 | va van dung | liéu tao, giai
chuyén nganh, giai bai tap dinh | quyét huéng dan | kién thic dé | chuyén quyét
tinh va van dung thuat toan Iy | von  d& | cuthé giai  quyét | nganh va | duoc van
thuyét vao bdi canh tuong | néu bai toan |van dung |d¢ méi
thich, tir d6 hinh thanh phuong | khong cé trong ngit | kién thic | hodc
phép hoc tap hiéu qua va tinh | huéng canh quen |vao  cac | phuc tap,
than trach nhiém c4 nhan trong | dan thudc truong hop |va  dé
viéc tiép cin cac van dé mod rong xuét
chuyén sau cia ti uu hoa. phuong
phap hoc
tap hiéu
qua

9. Cac quy dinh chung

Cam két cua giang vién

- Thyc hién ddy du ni dung, thoi lugng va tién
do giang day theo dé cuong hoc phan

- HO tro, tu van hoc tap va giai dap thic mac cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia day du, dung gid cac budi hoc va
chuén bi bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai d6 nghiém tac, chuan muc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du day da cac
budi hoc theo ké hoach cua hoc phén.

- Viéc diém danh duge thuc hién nghiém tuc &
tirng budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mat.

- Trudng hop ving mit vi Iy do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung
cip minh chimg khi can thiét.

Quy dinh vé& hanh vi trong 16p hoc

- Ung XU van minh, ton trong giang vién va ban
hoc; khong gay mat trat tu trong 16p.

- Chi sir dung thiét bi dién tir cho muc dich hoc
tap khi duogc phép.




- Gitr gin v€ sinh, co s¢ vat chat va tuan thu
chuan muc dao dirc nghé nghiép su pham.

Céc quy dinh khac

- Tudn thu cac quy dinh cua Nha truong lién
quan dén hoc tap va thi cur.

- Trung thuc trong hoc tap va kiém tra, tuyét dbi
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

GV. BIEN SOAN

TS. Nguyén Vin Vii
GP. CTPT

TS. Lé Quang Thuin

Binh Dinh, ngay ..... thang ..... nam 2025

TK. QL HQC PHAN

PGS.TS Lé Cong Trinh
TK. QL. CTPT

PGS. TS Lé Cong Trinh
HIEU TRUONG
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BO QIAO DUC VA PAO TAO
TRUONG PAI HOC QUY NHON

CONG HOA XA HQI CHU NGHIA VIET NAM
Péc 1ap — Tu do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: CAU TRUC PAI SO VA UNG DUNG
Tén tiéng Anh: Algebraic Structures and Applications
THUQC CTPT NGANH TOAN UNG DUNG

. Thong tin chung vé hoc phin:

1) M4 hoc phan: 1010449
2) Sé tin chi: 03

3) Hoat dong hoc tap (s6 tiét) 45

- Ly thuyét: 30

- Bai tap 15

- Thao luan: 0

- Thyc hanh/Thi nghi¢m: 0

- Tong s6 tiét quy doi 45

4) Day cho SV ndm thtr 3 (hocky 5)

5) Hoc phan hoc trudc:

Dai s6 tuyén tinh 1, Dai sd tuyén tinh 2

6) Cac giang vién giang day

+ Ho va tén: L& Cong Trinh, Khoa: Toan va
Théng ké

+ Ho va tén: Lé Thanh Hiéu, Khoa: Toan va
Théng ké

+ Ho va tén: Nguyén Bin, Khoa: Toan va Théng
ké

+ Ho va tén: Pham Thuy Huong, Khoa: Toan va
Théng ké

7) Khoa Quan 1y hoc phan

Khoa Toan va Thong ké

8) Loai hoc phan:

Bit budc L Tu chon tu do
COTu chon theo dinh hudng (bat budc)




[] Gido duc dai cuong

Co s& nganh/khdi nganh
. [J Chuyén nganh

9) Thudc thanh phan hoc tap ,
(1 BO tro

O Thuc tap, thuc té

[ D6 an t6t nghiép/ Khoa luan tét nghiép

Tiéng Viét

10) Ngon ngir giang day )
[1 Tiéng Anh
O Tryec tiép
11) Phuong thure gidang day O Truc tuyén
Truc tiép va truc tuyén
2. M ta hoc phin

Hoc phan nay cung cap cho sinh vién nhiing ky hi¢u va tinh todn hinh thirc qua céc cau tric
quan trong cua dai sO triru tugng nhu: nhém, vanh, truong, dan,... cung vo1 mot sO Uing

dung cua céc cau tric dai s6 nay trong mdt so linh vuec.

3. Muc tiéu ciia hoc phén

- CO1: Cung cap cac khai niém va cac két qua co ban vé tap hop, anh xa, phép toan hai
ngdi, nhdm, vanh, truong va dan.

- CO2: Trang bi cac k¥ ning thyc hanh, kha ning ing dung cac khai niém va két qua co
ban vé tap hop, 4nh xa, phép toan hai ngoi, nhom, vanh, trudng va dan.

- CO3: Nang cao nhan thirc, tu duy logic, kha nang tu hoc, tu sang tao.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao cua PLOs )

Hoc phan déng gop cho chuan dau ra PLO cua chuong trinh dao tao tai PI theo mirc d sau: L
= Mirc thap; M = Miic trung binh; H = Mtic cao

Ky . Pong gop cho | Mikc do
N Noi dung CLO ) )
hi¢u PLO.PI dong gop
Van dung dugc cac khai niém va két qua co ban

CLO1 | . , PLO2.P12.1 M
ve tap hop, anh xa, phép todn hai ngdi, nhom.
Van dung dugc cac khai niém va két qua co ban

CLO2 | | . o PLO2.PI2.1 M
ve€ vanh va truong.




Van dung duoc céc khai niém va két qua co ban

CLO3 | | . PLO2.PI2.1 M
vé dan.
Hinh thanh kha nang nhan thuc, tu duy logic, kha

CLO4 | _ ) PLO6.PI6.1 L
nang ty hoc, tu sang tao.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra caa hoc
phan dat dwoc

Dién giang

Cung cap cho nguoi hoc hé théng kién
thire 1y thuyét vé cac cau tric dai s6 va

ung dung.

CLOl, CLO2, CLO3

Pam thoai, van
dap

Thong qua viéc trao doi gitra gidng vién
va nguoi hoc dé gidi quyét cac van deé

chua dugc sang t6 trong hoc phan.

CLOl1, CLO2, CLO3,
CLO4

Lam viéc nhom,
Bai tap

Gitip cho ngudi hoc giai quyét cac bai tap
vé céc cau tric dai sd cling nhu ing dung
clia cac cau tric dai s ndy nham ciing ¢6
kién thirc 1y thuyét va nang cao k¥ ning
thuc hanh.

CLOl1, CLO2, CLO3,
CLO4

Bai tap 0 nha

Tao diéu kién cho nguodi hoc cing cd kién
thire, phat trién nang luc tu hoc, tu duy

doc lap, va kha nang nghién ctru mé rong

CLOl, CLO2, CLO3,

A A g A CLO4
thong qua vi€c gidi cac bai toan nang cao
va doc tai liéu chuyén sau.
6. K¢ hoach gisng day chi tiét
z. NoOi dung CDR hoc
Buoi hoc A
phan
(1) ) 3)
Chuong 1. Ly thuyét nhém va rng dung
1
A[ | 1.1. Co so tap hop, anh xa, phép toan hai ngoi CLO1
(Tiet 1-3)
1.2. Khai niém nhom, vi du




[2]
(Tiét 4-6)

Chuong 1. Ly thuyét nhém va ting dung (tiép theo)
1.3. Nhom con, vi du

1.4. Nhém con chuan tac, vi du

CLO1

[3]
(Tiét 7-9)

Chuwong 1. Ly thuyét nhém va tng dung (tiép theo)
1.5. Nhém thuong, vi du
1.6. Déng cAu nhom, vi du

1.7. Dinh 1y ddng ciu nhom - Cac dinh Iy dang cdu nhom

CLO1

[4]
(Tiét 10-12)

Chuwong 1. Ly thuyét nhém va &ng dung (tiép theo)
1.8. Nhém hiru han, vi du
1.9. Mot s6 ap dung cua Iy thuyét nhoém

CLOl1

[5]
(Tiét 13-15)

Chuwong 1. Ly thuyét nhém va tng dung (tiép theo)
1.9. Mot sb ap dung cta Iy thuyét nhém (tiép theo)
1.10. Bai tap Chuong 1

CLOI1, CLO4

[6]
(Tiét 16-18)

Chuwong 1. Ly thuyét nhém va tng dung (tiép theo)
1.10. Bai tap Chuong 1 (tiép theo)
1.10. Kiém tra gifra ky (1 tiét)

CLO1, CLO4

[7]
(Tiét 19-21)

Chuwong 2. Ly thuyét vanh, treong va ing dung
2.1. Vanh, vi du
2.2. Vanh con, vi du

CLO2

[8]
(Tiét 22-24)

Chwong 2. Ly thuyét vanh, trweong va ing dung (tiép
theo)
2.3. Mién nguyén, vi du

2.4. Truong, truong con, vi du

CLO2

[9]
(Tiét 25-27)

Chuong 2. Ly thuyét vanh, truong va ing dung (tiép
theo)
2.5. Vanh da thuc, vi du

2.6. Truong hiru han va tmg dung

CLO2




[10]
(Tiét 28-30)

Chuong 2. Ly thuyét vanh, truong va ng dung (tiép
theo)
2.7. 1déan

2.8. Idéan nguyén to, idéan t6i dai

CLO2

[11]
(Tiét 31-33)

Chuong 2. Ly thuyét vanh, truong va wng dung (tiép
theo)
2.9. Vanh thuong

2.10. Poéng cdu vanh

CLO2

[12]
(Tiét 34-36)

Chuwong 2. Ly thuyét vanh, treong va ing dung (tiép
theo)

2.11. Pinh 1y d6ng cdu vanh

2.12. Céc dinh ly dang cau

CLO2

[13]
(Tiét 37-39)

Chuwong 2. Ly thuyét vanh, treong va ing dung (tiép
theo)
Bai tap chuong 2

CLO2, CLO4

[14]
(Tiét 40-42)

Chuwong 3. Ly thuyét dan va &g dung (tiép theo)

3.1. Khai niém dan trong R"

3.2. Co s6 cua dan, hinh hop xién twong ting v&1 mot co so
cua dan

3.3. Thuat toan LLL

CLO3

[15]
(Tiét 43-45)

Chuwong 3. Ly thuyét dan va &g dung (tiép theo)
3.4. Ung dung cua 1y thuyét dan trong Ly thuyét mat ma
3.5. Bai tap Chuong 3

CLO3, CLO4

7. Tai liéu phuc vu mon hgc

Tai liéu chinh

[1] Hoang Xuan Sinh, Pai s6 dai cuong, NXBGD, 2005.

Tai liéu tham khao

thém:

Springer-Verlag, 1988.

[2] Bui Huy Hién, Bdi tdp Pai s6 dai cwong, NXBGD, 2007

[3] L. Garding, T. Tambour, Algebra for Computer Science,




[4] D. Micciancio, Lattice-Based Cryptography. In: Jajodia, S.,
Samarati, P., Yung, M. (eds) Encyclopedia of Cryptography,
Security and  Privacy. Springer, Cham, 2025.
https://doi.org/10.1007/978-3-030-71522-9 417

[5] https://eprint.iacr.org/2015/938.pdf

https://pure.tue.nl/ws/files/47023806/719274-1.pdf

https://cims.nyu.edu/~regev/papers/pqc.pdf

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thic danh

gia

Muc dich

Chuan dau ra caa hoc

phin

Tu luan

Panh gia kha nang hiéu va van dung cac
khai niém va cac két qua vé nhom, vanh,
truong, dan dé giai quyét cac bai toan
chirng minh, tinh toan, va trinh bay lap

luan todn hoc mot cach chit ché, logic.

CLOl1, CLO2, CLO3

Bai tép trén l6p

Rén luyén ki nang van dung 1y thuyét dé
gidi bai todn cu thé theo nhom hodc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLOl1, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc 1ap
va kha niang van dung kién thirc vao cac
tinh huéng nang cao hodc mo rong; déng
thoi phat trién ky ning nghién ctu ca
nhan va giai quyét bai toan theo hudng

sang tao.

CLOl, CLO2, CLO3,
CLO4

8.2. Ké hoach kiém tra danh gia theo CLO

. n . . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia = "
diém HP i}
1 Qud trinh 40%



https://doi.org/10.1007/978-3-030-71522-9_417
https://eprint.iacr.org/2015/938.pdf
https://pure.tue.nl/ws/files/47023806/719274-1.pdf
https://cims.nyu.edu/~regev/papers/pqc.pdf

Tham du day du cac budi
hoc, dung gio, tich cuc
: . CLO1,
o tham gia hoat dong hoc tap | Tat ca cac
Chuyén can o T 2. CLO2,
trén lop va co6 thai do |budi hoc
o . ) CLO3,
nghiém tuc trong sudt qua
trinh hoc phan.
Thuc hién day du, dung| ..
L . _ . _ |Céa buodi| CLOI,
yéu cau, trinh bay chat chg,
o o . . |hoc 5, 6, CLO2,
Bai tap thé hién tu duy phan tich
L o 13,15 CLO3,
va van dung kién thirc vao
R CLO4
viéc giai bai tap.
Giai cac bai toan tu luan, .
= . . . ) | Buo6i hoc| CLOI,
Kiém tra gitta ky | chirng minh, tinh todn, van
_, o 6 CLO4
dung kién thirc da hoc.
Cudi ky 60%
Danh gia kha nang van
dung tong hop kién thirc dé | Theo  ké CLOL
o gidi bai toan ty ludn mdt | hoach dao ’
Thi két thiic hoc ) CLO2,
\ cach chinh xac, logic va |[tao  cua
phan o s . CLO3,
chat chg, theo yéu cau hoc | Nha
5 o i CLO4
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gii chuin dau ra (CLO)

CLOL1: Van dung duogc cac khai niém va két qua co ban vé tap hop, anh xa, phép toan hai

ngoi, nhom.

Fail - Beginning - Developing Sufficient - Exemplary

Below Needs - Marginally Meet - Exceeds
Thang dinh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%

CLOIl. Van Khong van | Van dung Van dung Van dung Van dung

dung duoc céac dung dugc | duogc cac duoc cac duoc cac khai | duoc cac
khai niém va két | hogc van  |khdiniém | khdiniém | niémvakét | khdi niém
qua co ban vé dung duoc | va két qua va két qua qua co ban vé | va két qua




tap hop, anh xa, | it hon 40% | co ban vé co ban vé tap hop, anh | co ban vé
phép toan hai cac khai tap hop, anh | tap hop, &nh | xa, phép toan | tap hop,
ngdi, nhom. niém va két | xa, phép xa, phép hai ngoi, anh xa,
qua co ban | todn hai toan hai nhoém, tuy phép toan
vé tap hop, | ngdi, nhom, | ngdi, nhém, | nhién van hai ngoi,
anh xa, tuy nhién tuy nhién con sai sot nhom,
phép toan van con sai | van con sai | khodng 16% | dang hoan
hai ngoi, sot khodng | sét khoang | dén 30% toan, hoac
nhom 46% dén 31% dén van con sai
60% 45% s6t t6i da
15%
CLO2: Van dung duoc cic khai niém va két qua co ban vé vanh va truong.
Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO2. Van Khong van | Van dung Van dung Van dung Van dung
dung duoc cac dung dugc | duoc cac duoc cac duoc cac khai | duoc cac
khai niém vakét | hogcvan | khdiniém | khdiniém | niémvakét | khainiém
qua co ban vé dung duoc | va két qua va két qua qua co ban vé | va két qua
vanh va truong. | ithon 40% | co ban vé co ban vé vanh va co ban vé
cac khai vanh va vanh va truong, tuy vanh va
niém va két |truong, tuy | trudong, tuy | nhién vdn truong,
qua co ban | nhién van nhién van con sai sot ding hoan
vévanh va | con sai sét con sai sot khoang 16% | toan, hodc
truong khodng khodng dén 30% van con sai
46% dén 31% dén st t6i da
60% 45% 15%
CLO3: Van dung duoc cac khai niém va két qua co ban vé dan.
Fail - Beginning - Developing Sufficient -
Thang danh gia Below Needs - Marginally Meet Exemplary
Expectation adequate expectation - Exceeds




<40%

Improvement
40%-54%

55%-69%

70%-84%

expectations
85% - 100%

CLO3. Van dung
duoc cac khai
niém va két qua

co ban vé dan.

Khong van
dung dugc
hodc van
dung dugc
it hon 40%
cac khai
niém va két
qua co ban

veé dan

Van dung
duoc cac
khai niém va
két qua co
ban vé dan,
tuy nhién
van con sai
sot khoang
46% dén
60%

Van dung
duoc cac
khai niém va
két qua co
ban vé dan,
tuy nhién
van con sai
sot khoang
31% dén
45%

Van dung
duoc cac khai
niém va két
qua co ban vé
dan, tuy nhién
van con sai
sot khoang
16% dén 30%

Van dung
duoc cac
khai niém
va két qua
co ban vé
dan, ding
hoan toan,
hodc vdn
con sai sot
toi da 15%

CLO4: Hinh thanh kha nang nhén thtrc, tu duy logic, kha nang tu hoc, tu sang tao.

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4. Hinh Khong hinh | Hinh thanh | Hinh thanh | Hinh thanh Hinh thanh
thanh kha nang | thanh duoc | dugc kha duoc kha duoc kha duoc kha
nhan thuc, tu hoac khong | nang nhan nang nhan nang nhan nang nhan
duy logic, kha thé hién thirc, tu duy | thuce, tu duy | thuc, tu duy thire, tu duy
nang tu hoc, tu dugc 0 muc | logic, kha logic, kha logic, kha logic, kha
sang tao. do co ban nang tu hoc, | nang tu hoc, | nang tu hoc, nang tu
kha nang tu sang tao ¢ | tu sang tao, | tw sdngtao & | hoc, tu sang
nhan thirc, | mic do don | tuy nhién murc do thanh | tao mot
tu duy gian. can phai thao. cach linh
logic, kha duoc huong hoat, hiéu
nang tu hoc, dan cu thé. qua trong
tu sang tao. cac bdi
canh méi
khac nhau.




. Cac quy dinh chung

Cam két cua giang vién

Lén 16p dung gio, giang du tiét va day du ndi dung,
chuan bi day du tai li€u c6 lién quan dé cung cap cho
sinh vién; san sang ho trg sinh vién trong qua trinh

hoc tap dé dam bao két qua hoc tap.

Yéu cau do1 voi sinh vién

Chuan bi déy du tai li€u c6 lién quan, 6n lai cac kién
thirc & cac hoc phan tién quyét trude, tham du cac
bai giang, 1am cac bai tap, chuan bi trude ndi dung
bai hoc, tham gia thio luan tich cuc trong cac gio tu

hoc hoac trén 16p.

Quy dinh vé tham dy 16p hoc

Tham dy day du cac bu6i hoc, néu vang hoc phai xin

phép gidng vién.

Quy dinh vé hanh vi trong

Nghiém tuc nghe gidng va ghi cht, tich cuc suy

16p hoc nghi, thao luan dé tra 151 cau hoi.
Céc quy dinh khac Khong.
Binh Dinh, ngay ..... thang 6 nam 2025
GV. BIEN SOAN TK. QL HOC PHAN
Lé Cong Trinh PGS.TS. Lé Cong Trinh
GD. CTPT TK. QL CTPT
Lé Quang Thuén PGS.TS. Lé Cong Trinh
HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HQC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: PHUONG TRINH VI PHAN PAO HAM RIENG
Tén tiéng Anh: Partial and Ordinary Differential Equations
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) M4 hoc phan: 1010450

2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 33

- Bai tép 12

- Thao luan:

- Thuc hanh/Thi nghi€ém:

- Tong s6 tiét quy doi 45

4) Day cho SV ndm thtr Hoc ky 4, ndm thar 2

5) Hoc phﬁn hoe trudc: +’Tén HP: Giai tich 1; Giai tich 2; Pai s tuyén
tinh 1.
+ TS. Nguyén Ngoc Quéc Thuong; Khoa Toan
va Thong ké

6) Céc gidng vién giang day + TS. Mai Thanh Tén; Khoa Toén va Thong ké
+ TS. Nguyén Vian Thanh; Khoa Toan va Thong
ké

7) Khoa Quaén 1y hoc phan Toan va Thong ké

Bit budc [ Tu chon tu do

8) Loai hoc phan: ,
[Ty chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong

9) Thudc thanh phan hoc tap ,
Co sd nganh/khoi nganh




[IChuyén nganh

O Bo tro

[0 Thuec téap, thuc té

[J D6 an tét nghiép/Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngir giang day )
[1 Tiéng Anh
Truc tiép
11) Phuong thtrc giang day O Tryuc tuyén

[ Truc tiép va tryc tuyén

2. M ta hoc phan:

Hoc phan cung cap cho sinh vién cac kién thirc va k§ nang vé phuong trinh vi phén, h¢
phuong trinh vi phan, phuong trinh dao ham riéng, mot s6 phuong phap s6 giai phuong
trinh vi phan va phuong trinh dao ham riéng co ban. Hoc phan ngoai gidi thiéu cac khai
niém va tinh chat co ban cta ly thuyet phuong trinh vi phan va dao ham riéng con nhan
manh den cac mo hinh thyc té dan dén phuong trinh vi phan, phuong trinh dao ham riéng
va cac van dé tng dung trong khoa hoc, k¥ thuat, kinh té va doi song. Hoc phan nay dong
vai trd quan trong dbi véi sinh vién nganh Toan Gng dung vi rat nhiéu bai toan tmg dung
trong khoa hoc, k¥ thuat va cong ngh¢ dugc mo hinh hoa qua phuong trinh vi phan va
phuong trinh dao ham riéng.

3. Muc tiéu ciia hoc phan

+ CO1: Trang bi cho nguoi hoc mot s6 khai niém va tinh chat cét 16i trong 1y thuyét phuong
trinh vi phan, hé phuong trinh vi phan.

+ CO2: Trang bi cho nguoi hoc mot s6 khai niém va tinh chat cét 16i trong 1y thuyét phuong
trinh dao ham riéng.

+ CO3: Ngudi hoc c6 kha ning van dung cac kién thirc vé& phuong trinh vi phan, hé phuong
trinh vi phan trong cong viéc thuc té va nghién ctru chuyén sau.

+ CO4: Nguoi hoc ¢6 kha nang van dung cac kién thirc v& phuong trinh dao ham riéng
trong cong viéc thyuc té va nghién ciru chuyén sau.

+ CO5: Hinh thanh va phat trién cho ngudi hoc ki nang phan bién, giai quyét van dé va
thich g trong thuc tién hoat dong nghé nghiép ciia nganh Toan tmg dung.

+ CO6: Hinh thanh va phat trién cho nguoi hoc ki nang lam viéc doc 1ap va lam viéc nhom,
co dao dtc nghé nghiép va c¢6 kha nang tu hoc, tu sang tao dé giai quyét cac cong viéc, cac
van dé trong hoc tap va nghién ciru.

4. Chuin dau ra ciia hoc phan (CLOs)



(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao cua PLOs )
Hoc phan déng gép cho chuan dau ra PLO ctia chuwong trinh ddo tao tai PI theo murc d6 sau: L
= Muc thap; M = Mic trung binh; H = Miic cao

Ki . Pong gop Mihc do
. Noi dung CLO ) )
hi¢u cho PLO.PI | dong gop

Hiéu dugc mot s6 khai niém va tinh chét cot 16i
CLOL1 | trong 1y thuyét phwong trinh vi phan, hé phwong | PLO2 (P12.1) L

trinh vi phan.

Hiéu dugc mot sO khai niém va tinh chat cdt 18
CLO2 . . . o PLO2 (P12.1) L
trong ly thuyét phuong trinh dao ham riéng.

Biét cach van dung cac kién thirc vé phuong trinh
CLO3 | vi phan, h¢ phuong trinh vi phan trong cong viéc | PLO2 (P12.1) M

thuc té va nghién ctru chuyén sau.

Biét cach van dung cac kién thirc vé phuong trinh
CLO4 | dao ham riéng trong cong viéc thyc té va nghién | PLO2 (PI 2.1) M

ctru chuyén sau.

C6 k¥ nang phan bién, giai quyét van dé va thich
CLOS5 | ung trong thuc tién hoat dong nghé nghiép ctia | PLO2 (PI2.1) H
nganh Toan ing dung.

Cé6 k¥ nang lam vi¢c doc 1ap va lam viéc nhom,
c6 dao dirc nghé nghiép va c6 kha niang tu hoc, tur
sang tao dé giai quyét cac cong viée, cac van dé
trong hoc tp va nghién ctru.

CLO6 PLO2 (P12.1) H

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to Muc dich
chirc day hoc

Chuén diu ra cia hoc
phan dat dugc

Cung cap cho nguoi hoc hé théng kién
thirc Iy thuyét nén tang, trinh bay cac khai
) niém, dinh nghia va dinh 1y trong tdm mdot
Thuyet giang cach logic, giip nguoi hoc hinh thanh tu CLOI-CLOG
duy khai quat va tiép can ndi dung hoc

phan mot cach hé thong.

o Giup nguoi hoc rén luyén k¥ nang van
Baitap trén16p | 4 1o 1y thuyét dé giai quydt bai todn cu CLOI-CLOG




thé, phat trién tu duy phan tich, phan bién,
va hinh thanh kha nang trinh bay lap luan

toan hoc mot cach mach lac.

Tao di€u kién cho nguoi hoc cing ¢6 kién

thire, phat trién ning luc tu hoc, tu duy

Baitap 6 nha | doc 1ap, va kha ndng nghién ciru mé rong CLO1-CLO6
thong qua vi¢c giai cac bai toan nang cao
va doc tai liu chuyén sau.
6. Ké hoach giang day chi tiét
Bufii hoc Noi dung CDR hoc phin
(3 tiet/buoi)
1) 2) 3)
(1] Chuwong 1. Phuwong trinh vi phan CLOl1
(Tiét 1-3) 1.1 Gi6i thiéu phuong trinh vi phén
1.2 Cac mo hinh dan t&i phuong trinh vi phan
[2] 1.3 Phuong trinh vi phan tuyén tinh cAp mot CLO1
(Tiet 4-6) 1.4 Sy ton tai va duy nhat nghi¢m
[3] 1.5 Phuong phap chudi luy thira CLO1
Tiet 7-9 1.6 Ly thuyét dinh tinh
y thuy
) [4] N . N 4 ’ 4 . CLOI
(Tiét 10-12) 1.7 Phuong trinh vi phan tuyén tinh cap hai
[5] A CLO1, CLO3,
(Tit 13-15) | On tap & Bai tap Chuong 1 CLOS5, CLO6
_[6] Chuong 2. HE phwong trinh vi phin CLO1
(Tieét 16-18) | 2.1 H¢ phuong trinh vi phan tuyén tinh
[7] 2.2 Hé phuong trinh vi phan phi tuyén CLO1
(Tiét 19-21) | 2.3 Phuong trinh dao dong
8] A CLO1, CLO3,
(Tiét 22-24) | Om tap & Bai tip chuong 2 CLOS5, CLOG6
[9] - s
£ Chuwong 3. Phuwong trinh dao ham riéng
(Ti€t25-27) 1 3 | Gioi thiéu phuong trinh dao ham riéng CLO2
[10] 3.2 Cac mo hinh dan t&1 phuong trinh dao ham CLO?

(Tiét 28-30)

riéng




[11] 3.3 Phuong phéap Fourier giai cdc phuong trinh vt

(Tiét 31-33) | 1§ todn co ban CLO2
[12] N CLO2, CLO4,
(Tibt 34-36) | OM 3P & Bai tap chwong 3 CLOS, CLO6

[13]
(Tiét 37-39)

Chuong 4. Nghiém sé ciia phwong trinh vi phén,
dao ham riéng CLO1

4.1 Nghiém s6 ctia phuong trinh vi phan

(Ti éElj(}- 42) 4.2 Nghiém s6 cua phuwong trinh dao ham riéng CLO2
[15] On tap & Bai tap Chuwong 4,
(Tiét 43-45) | On tap ket thic hoc phan CLO1-CLO6

7. Tai liéu phuc vu mon hgc

Tai liéu chinh

[1] Nguyén Thé Hoan, Pham Phu, Co s& phuong trinh vi phan va
li thuyét 6n dinh, NXB Giéo duc, 2014

[2] Nguyén Ngoc Qudc Thuong, Bai giang Phuong trinh vi phan
va dao ham riéng, Truong PH Quy Nhon, 2021

Tai liéu tham khao
them

[3] Nguyén Thé Hoan, Tran Vian Nhung, Bai tip phuong trinh vi
phan, NXB Giéo duc, 2005

[4] M. Oberguggenberger, A. Ostermann, Analysis for Computer
Scientists: Foundation, Methods, and Algorithms, Springer, 2018
[5] T. Myint-U, L. Debnath, Linear Partial Differential Equations
for Scientists and Engineers, Birkhauser Boston, 2007

[6] S. L. Campbell, R. Haberman, Introduction to Differential
Equations with Dynamical Systems, Princeton University Press,
2008

[6] M. Brokate, P. Manchanda, A. Hasan Siddiqi, Calculus for
Scientists and Engineers, Springer, 2019

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thic danh
gia

Chuan dau ra

Muyc dich cua hoc phz“m

Tu luan

Danh gia kha nang hiéu va van dung kién thirc 1y

thuyét dé giai quyét cic bai toan ching minh,

CLO1-CLO6




tinh toén, va trinh bay lap luan toan hoc mét cach
chat ché, logic.
Rén luyén k§ ning van dung 1y thuyét dé giai bai
o toan cy thé theo nhom hodc ca nhan, phat trién tu
Bai tap trén 16p duy phan bién, nang lyc phan tich, va kha nang CLOI-CLOS
trinh bay 101 gidi mach lac.
Dénh gia nang luc tu hoc, tu duy ddc 1ap va kha
ning van dung kién thtrc vao cac tinh hudng niang
Bai tap ¢ nha cao hodc mé rong; déng thoi phat trién k¥ ning | CLO1-CLO6
nghién ctru c4 nhan va giai quyét bai toan theo
hudng sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘n  ax < Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia didm HP VS
1 Qud trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc ’
Chuvén cin tham gia hoat dong hoc tap | Tat ca cac CLO1-
Y trén 16p va c6 thai do |budihoc CLO6
nghiém tic trong sudt qua
trinh hoc phan.
Thuc‘ hién day du, dung |Cac Buodi
yé}l cau, trinh bay chat ch¢, |hoc 2, 5, CLO1-
Bai tap thé hién tu duy phan tich |8, 11, 13,
N i S CLO6
va van dung kién thac vao | 15
viéc giai bai tap.
2 s G12,11 cac.bal t’oan tL',r luaAn > Budi hoc| CLOI-
Kiém tra gitta ky | chirng minh, tinh todn, van 9 CLO6
dung kién thirc da hoc.
2 Cuoi ky 60%
Danh gia kha ning vén
dung tong hop kién thirc dé | Theo  ké
Thi két thic hoe | €131 bAI toan fur ludn mot thoach dao |y
han cach chinh xéc, logic va |[tao  cua CLOG6
p chgjtt chg, theo yéu ce}u hoc | Nha
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gia chuan dau ra (CLO)
CLOI1: Hiéu duoc mot sd khai niém va tinh chét c¢dt 13i trong 1y thuyét phuong trinh vi
phan, h¢ phuong trinh vi phén.




Thang danh gia

Fail -
Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%

Hiéu duoc mot sb
khai niém va tinh
chit cbt 18i trong Iy
thuyét phuong
trinh vi phan, hé
phuong trinh vi
phan.

Khong Hiéu
duoc mot sb
khai niém va
tinh chat cdt
161 trong ly
thuyét
phuong trinh
vi phan, h¢
phuong trinh
vi phan.

Hiéu  duoc
nhung chua
déy du, chat
ch& mot sb
khai niém va
tinh chat cot
161 trong ly
thuyét

phuong trinh
vi phan, hé
phuong trinh
vi phan.

Hiéu  dugc
day du, chat
ché mot $6
khai niém va
tinh chat cot
161 trong 1y
thuyét

phuong trinh
vi phan, h¢
phuong trinh
vi phan.

Hiéu duoc diy
du, sau sic, ¢
sdng tao mot sb
khai niém va
tinh chat ct 15i
trong 1y thuyét
phuong trinh vi
phan, hé
phuong trinh vi
phan.

Hiéu duoc
day du, siu
sdc, c¢O sang
tao mot )
khai niém va
tinh chat cot
161 trong ly
thuyét

phuong trinh
vi phan, hé
phuong trinh
vi phan va
mbi lien hé
gitra ching.

CLO2: Hiéu dugc mot sd khai niém va tinh chat ¢t 18i trong 1y thuyét phuong trinh dao

ham riéng.
Fail - Beginning - Developing Sufficient - Exemplary
Th tnh ei Below Needs - Marginally Meet - Exceeds
ang danh gia Expectation | Improvement | adequate expectation | expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%

Hiéu duoc mot s6 | Khong hiéu | Hieu  duoc | Hiéu  duoc | Hiéu va van | Hiéu va van
khéai niém va tinh | dugc mot sd nhung chua | mot cach dﬁy dung dugc mot | dung dugc
chat c6t 16i trong Iy | khai niém va | day du mot s6 | di, sdu sdc | cach day du, | mot cach day
thuyét phuong | tinh chat cbt | khai niém va | mot s6 khai | sdu sic mot sb | du, sdu séc,
trinh  dao ham | 161 trong 1y | tinh chat cbt | niém va tinh | khai niém va | cé sang tao
riéng. thuyét 16i trong 1y | chat cot 15i | tinh chat ¢t 16i | mot sd khai
phuong trinh | thuyét trong ly | trong 1y thuyét | niém va tinh
dao ham | phuong trinh | thuyét phuong trinh | chat cot 13i
riéng. dao ham | phuong trinh | dao ham riéng. | trong ly

riéng. dao ham thuyét
riéng. phuong trinh
dao ham

riéng.

CLO3: Biét cach van dung céc kién thirc vé phuong trinh vi phan, hé phuong trinh vi phan

trong cong viéc thuc té va nghién ctru chuyén sau.




Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Khong Biét | Biét cach van | Biétcachvan | Biét cach van | Biét  cach
cach van | dung & muc | dung déy du | dung mét cach | van  dung
dung cac | dd0 co ban, | cac kién thuc dﬁy du, chat | mot cach
Biét cach van dung kién thirc vé& | chua qéy da | vé& phuong | chd cac kiél} day du, chat
.z , ~ | phuong trinh | cac kién thic | trinh vi phan, | thuc ve | chg, co sang
cac kién thuc vé | _. A A A A . ik
vi phan, hé | vé phuong | h¢ phuong | phuong trinh | tao cac kién
phuong trinh Vi | phuong trinh | trinh vi phan, | trinh vi phdn | vi phan, hé | thic vé
phan, hé phuong vi phan | h¢ phuong | trong cbng | phuong trinh | phuong
. . A trong coOng | trinh vi phan | viéc thuyc té | vi phan trong | trinh vi
trinh vi phén trong | .. Z A \ i n R o n A A
' > | viéc thuc t€ |trong cong | va  nghién | cong viéc thuc | phan, hé
cong viée thue t€ | v4  nghién | viéc thuc té | cu chuyén | té va nghién | phuong
va nghién chu | ctu chuyén | va nghién | sau. ciu chuyén | trinh vi phan
chuyén sau. sau. ciu chuyén sau. trong cong
sau. viéc thuc té

va  nghién
cuu chuyén
sau.

CLO4: Biét cach van dung céc kién thirc vé phuong trinh dao ham riéng trong cong viéc

thuc t€ va nghién ctru chuyén sau.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Khong Biét | Biét cach van | Biétcach van | Biét cach van | Biét  cach
cach van | dung & muc | dung dﬁy da | dung mot cach | van dung
Biét céich van dung | dung  cic |d0 co ban, | cickiénthic |day du, chat |mot  cach
.4k , ~ | kién thic vé | chua day du | vé phuong | ché cac kién | day du, chat
cac kién thuc veé . 1k , X , A s
phuong trinh | cac kién thirc | trinh dao | thuc vé | ch€, co sang
phuong trinh dao | dao  ham |vé phuong | ham  riéng | phuong trinh | tao cac kién
ham riéng trong | réng trong | trinh dao | trong cOng | dao ham riéng | thirc vé
A n ;| cong  viéc | ham  riéng | viéc thuc té | trong cong | phuong
cong vi¢e thuc té L. N \ . A PR X
' thuc t€ va |trong «cong | va  nghién | viéc thuc t€ va | trinh dao
va nghién cu | nghién ctru | viée thyc t& | cru  chuyén | nghién ciu | ham riéng
chuyén sau. chuyén sau. | va nghién | sau. chuyén sau. trong cong

cuu
sau.

chuyén

viéc thuc té
va  nghién
clru chuyén
sau.




CLOS5: C6 k¥ niang phan bién, giai quyét van dé va thich tng trong thuc tién hoat dong

nghé nghiép ctia nganh Toan (mg dung.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Khong biét | Duéi sy | Biét  cach | Biét cach phan | Biét  cach
cach phan | huéngdanva | phan  bién, | bién, gidi | phan bién,
bién, giai | goi y, biét |giai  quyét | quyét vin dé | giai  quyét
quyét vin dé | cach  phan | vin dé va | mot cach sang | van dé mot
Co kK& ni .| va thich Uing | bién, giai | thich  Gng |tao va thich | cach sang
0 k¥ nang phan R Bt . . L
N . | trong  thuc | quyé€t van d€ | trong  thyc | ung chu dong | tao, sdu sic
bi¢n, giai quyeét | &y hoat | va thich ung | tién hoat | trong thyc tién | va thich ting
vin d& va thich | dong nghé |trong thuc | dong nghé | hoatdongnghé |chi  dong
{mg trong thuc tidn nghiép cua | tién hoat | nghi€p cua | nghiép cua trong thyc
) . | nganh Toan | dong nghé | nganh Toadn | nganh  Toan | tien hoat
hoat dong nghe ung dung nghi€p cua | ung dung. ung dung. dong nghé
nghi€p cua nganh nganh Toan nghiép cua
Toan ting dung ung dyng. nganh Toan

ung dung va
c6 lién hé
voi cac
nganh khac
c6 lién quan.

CLOG6: C6 k¥ nang lam viéc doc 1ap va lam viéc nhém, c6 dao dlic nghé nghiép va co6 kha

nang tu hoc, tu sang tao dé giai quyét cac cong viée, cac van dé trong hoc tap va nghién

clru.
Fail - Beginning - Developing Sufficient - Exemplary
Th inh i Below Needs - Marginally Meet - Exceeds
ang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Khong  c6 | Dudi du | Co kha nang | C6 kha nang | C6 kha nang

Co6 kha nang lam
viéc doc lap va lam
viéc nhém, co dao
dic nghé nghiép
va ¢6 kha nang tu
hoc, tu sadng tao dé
giai quyét cac cong

viéc, cac van d¢

kha nang lam
viéc doc lap
va lam viéc
nhom, c6 dao
dutc nghé
nghiép va co
kha nang tu

hoc, tu sang

huéng dan va
goi y, co kha
nang lam viéc
doc lap va
lam viéc
nhom, c6 dao
dtrc nghé

nghiép va co

lam viéc ddc
lap va lam
viéc nhom, co
dao dtic nghé
nghiép va cé
kha nang tu
hoc, tu sang

tao dé gia

lam viéc ddc
1ap va lam viéc
nhom mot cach
chu dong, hi¢u
qua, c6 dao dtric
nghé nghiép va
c6 kha nang tu

hoc, tu sang tao

lam viéc ddc
lap va lam
viéc nhom
mot cach chu
dong, hiéu
qua, sang
tao, c6 dao

dtic nghé
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trong hoc tap va

nghién ctru.

tao dé giai
quyét
cong

cac
viéc,
cac van dé
trong hoc tap
va  nghién

cuu.

kha nang tu

hoc, tu sang
tao dé giai
quyét cac

cong viéc, cac
van dé trong
hoc tap va

nghién cuu.

quyét cac
cong viéc, cac
van dé trong
hoc tap wva

nghién cuu.

de giai quyét
cac cong viéc,
de

trong hoc tap va

cac  van

nghién cuu.

nghiép cao
c6 kha

nang tu hoc,

va

ty sang tao
dé giai quyét
cac cong
viéc, cac van

dé trong hoc

tap va nghién

cuu.

9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién dﬁy du nodi dung, thoi luong va tién do giang
day theo dé cuong hoc phan.

- HO tro, tu van hoc tap va giai dap thic mic cho nguoi
hoc.

- Cong bang, minh bach trong kiém tra danh gia két qua
hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia day du, ding gio cac budi hoc va chuan bj bai
trudce khi dén 16p.

- Chu dong, tich cyc trong hoc tap, thdo ludn va hop tac
nhom.

- Thé hién thai do nghiém tac, chuan muc va co trach
nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p
hoc

- Nguoi hoc ¢o6 trach nhiém tham du déy du cac budi hoc
theo ké hoach ctia hoc phan.

- Viéc diém danh dugc thuc hién nghiém tac ¢ tung budi
hoc; nguodi hoc di tré hodc ra vé sém sé& bi tinh 1a Véng
mat.

- Truong hop Vang mat vi Iy do chinh dang phai thong bao
trudc va cung cip minh chtng khi can thiét.

Quy dinh vé hanh vi trong
16p hoc

- Ung xu van minh, ton trong giang vién va ban hoc; khong
gy mat trat ty trong 16p.

- Chi st dyng thiét bi dién tr cho muc dich hoc tap khi
duoc phép.

- Giit gin vé sinh, co s& vat chat va tuan thu chuan muc
dao dtrc sinh vién.

Céc quy dinh khéc

- Tuan thi cac quy dinh ctia Nha trudng lién quan dén hoc
tap va thi cur.

- Trung thyc trong hoc tap va kiém tra, tuyét doi khong
gian 1an.
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- Tich cyc tham gia cac hoat dong chuyén mdn, ngoai khoa

khi dugc yéu cau.

GV. BIEN SOAN

TS. Nguyén Ngoc Qudc
Thwong
GD. CTPT

TS. Lé Quang Thuin

Binh Dinh, ngay  thang nam 2025

TK. QL HQC PHAN

PGS.TS. Lé Cong Trinh

TK. QL. CTDT

PGS.TS. Lé Cong Trinh
HIEU TRUONG
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BO GIAO DUC VA BPAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC QUY NHON Poc lap — Ty do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: CO SO DU LIEU

Tén tiéng Anh: Introduction to Database
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phén:

1) Mi hoc phan: 1050231

2) S6 tin chi: 3

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 33

- Bai tap: 12

- Thao luan: 0

- Thuc hanh/Thi nghi€ém: 0

- Tong s6 tiét quy doi 45

4) Day cho SV nam tht Hoc ky 2, nam thu 1
5) Hoc phan hoc trudc: +

+ Phan DPinh Sinh, Khoa Cong nghé thong tin

+
6) Céc giang vién giang day +

+

+
7) Khoa Quan 1y hoc phan Khoa Cong nghé thong tin

. Bit budc [ Tu chon tu do
8) Loai hoc phan: )
LTy chon theo dinh hudng (bat budce)

[1 Gido duc dai cuong

Co s& nganh/khéi nganh
. [J Chuyén nganh

9) Thugc thanh phan hoc tap .
1 BO tro

[0 Thue tap, thyuc té

[0 D6 an tét nghiép/ Khoa luan tt nghiép




Tiéng Viét
10) Ngon ngir giang day )
L] Tiéng Anh
O Tryc tiép
11) Phuong thire gidng day O Tryc tuyén
Tryc tiép va truc tuyén
2. M ta hoc phin

Hoc phan cung cép nhitng kién thirc co ban vé co s& dit liéu va tip trung vao cac
kién thirc lién quan dén mé hinh quan h¢, cu thé: Trang bi cho sinh vién cac kién thuc
vé m6 hinh thuc thé-lién két, mé hinh quan h¢, chuyén d6i mé hinh thyc thé-lién két
thanh mo hinh quan hé, dai ) quan h¢, phu thuoc ham, bao déng, khéa va chuan hoa co

s¢ dir liéu quan he.

3. Muc tiéu ciia hoc phan (ky hiéu COs)

+ CO1: Trang bi cho sinh vién nhitng hiéu biét co ban vé co s& dir liéu, mot s6 mod
hinh co s¢ dir liéu, hé quan tri co s& dit li€u va vai tro cta co so dir li¢u trong hé théng
thong tin.

+ CO2: Cung cp cho sinh vién nhitng kién thirc v& mo hinh thuc thé lién két, xay
dung mo hinh thyuc thé lién két cho hé théng thong tin, lam nén tang cho viéc thiét ké co
sO dir liéu theo mo hinh quan hé.

+ CO3: Trang bj cho sinh vién nhiing kién thirc co ban vé mé hinh co s¢ dir liéu
quan hé, xay dung co s dit liéu theo mé hinh quan hé dat chuan thich.

+ CO4: Hinh thanh ky nang xay dung va cai dat co s¢ dir liéu quan hé dat chuan
thich hop trén hé quan tri co s¢ dir liu.

+ CO5: Hinh thanh cho sinh vién y thirc trong viéc t6 chirc va xay dung co sé dir
liéu quan hé dam bao dugc céc tiéu chi: tiét kiém bo nhd trong luu trix, thoi gian truy
cap nhanh va dam bao khong du thura dir li¢u.

4. Chuan dau ra ciia hoc phan (CLOs)
(Chuan dau ra cua hoc phan va mdi lién hé véi cac chi bao ciia PLOs )
Hoc phéan déng gop cho chuan déu ra PLO ctia chwong trinh dao tao tai PI theo mirc d sau:
L = Mirc thip; M = Mtic trung binh; H = Mtc cao
Ki Noi dung CLO bong gop Mtic do

hi¢u cho PLO.PI | dong gop
CLO1 | Giai thich dugc cac khai ni¢ém dugc dung dé | PLO. PI13.1 L
xay dung co s& dit liéu theo mé hinh thuc thé | PLO. PI 3.2

lién két, mo hinh co s& dit liéu quan h¢ va su




dung nhiing khai ni€ém nay dé thu thap, luu trir
va xu ly thong tin

CLO2

St dung dugc nhimg kién thic co ban vé mo
hinh thyc thé lién két, xdy dung mé hinh thyc
thé lién két

PLO.PI3.2

PLO. PI 3.1 M

CLO3

Str dung nhitng kién thirc co ban vé mé hinh co
so dit liéu quan hé, thiét ké co s¢ dir liéu theo

mo hinh quan hé dat chuan thich hop

PLO.PI3.2

PLO. PI 3.1 M

CLO4

C6 k¥ niang trong viéc phan tich va thiét ké co
s¢ dit lieu theo mo hinh co s¢ dit 1iéu quan hé

cho hé thdng thong tin

PLO.PI3.2

PLO. PI 3.1 M

CLO5

C6 ¥ thirc sir dung cac kién thirc phén tich va

thiét ké co so dit liéu cho hé thong thong tin

PLO.PI62 |M

5. Phwong phap, hinh thirc t6 chirc day hoc

Phuwong phap, R 2 .
hinh thire 6 Muc dich Chuan dau ra cua hoc
, : phan dat dugc
chirc day hoc

Dién giang

Cung cap cho ngudi hoc cac khai niém ,
ky hiéu, tinh chat, dinh ly, thuat toan.

CLOl1, CLO2, CLO3

Giup sinh vién hiéu thém vé kién thirc cua

CLOl1, CLO2, CLO3,

; mon hoc va chu dong phan tich va thiét ké
Tuong tac C V udongp v CLO4, CLOS
co s¢ dir liéu theo mo hinh quan h¢
Gitip sinh vién cung ¢ kién thirc ciia mén
Bai tap hoc va biét cach van dung thiét ké co so CLOl, CLO2, CLO3,
: ) CLO4, CLO5
dir 1iéu theo mo6 hinh quan h¢
6. Ké hoach giang day chi tiét
Buoi hoc Noi dung CDR hoc
phan
(1) | 2) 3)
[1] Chuong 1. TONG QUAN VE CO SO DU LIEU CLOl
(Tiét 1-2)

1.1. Khai ni€m co s¢ dir liéu (Database)
1.2. Vai tro ctia co s dif liéu (CSDL) trong hé thong thong
tin




1.3. H¢ quan tri CSDL (Database Management System -
DBMS)

- Binh nghia, chlrc nang, vi du.

- Kién tric mot hé quan tr1 CSDL

1.4. Nguoi dung co s¢ dir licu

1.5. Mot s6 m6 hinh CSDL

- M6 hinh quan hé, vi du va ing dung.

- M6 hinh phi quan h¢, vi du va ing dung.

2] Chuong 2. MO HINH THUC THE LIEN KET CLOl,
(ME3-4) 15 1 Gisi thicu CLO2
2.2. Céc thanh phéan co ban
- Thyc thé, kiéu thuc thé
- Thudc tinh, khoa
- Lién két, kiéu lién két va ban s6
[3] Chuong 2. MO HINH THUC THE LIEN KET (tt) CLOl,
(Tiét 5-6) 2.3. Mot 86 trudng hop mé rong CLO2
2.4. Xay dyng mé hinh thyc thé lién két
2.5. Cac quy tic chuyén d6i mo hinh thyc thé lién két
[4] - Bai tap vé xdy dung m6 hinh thyc thé lién két CLOl,
(Tiét 7-8) CLO2,
CLO4,
CLO5
gel Chuong 3. MO HINH QUAN HE CLO3
(MES-TD 13 | Mot s6 khai niém
- Thudc tinh, quan hé, bd, lugc dd quan hé
3.2. Céc rang budc trén quan hé
- Rang bude mién gia tri, rang budc khoa va rang budc tham
chiéu
[6] Chuong 3. MO HINH QUAN HE (tt) CLO3

(Tiét 12-14)

3.3. Cac ky hiéu truyén thong

3.4. Cac quy tic chuyén dbi vé mé hinh quan hé

3.5. Céc thao tac co ban trén dir liéu quan hé

- Phép thém (Insert); Phép xo6a (Delete); Phép stra (Update)




Tid [7] - Bai tap vé md hinh co s& dit liéu va céc thao tac co ban | CLO3,
(Tiét 15-16) trén quan hé gligg’
8] Chuong 4. NGON NGU PAI SO QUAN HE CLO3
(Tet17-18) 14 1. Gisi thieu
4.2. Cac phép toan tap hop
- Phép hop, phép trir, phép giao va phép tich dé-cac
s Chuong 4. NGON NGU PAI SO QUAN HE (tt) CLO3
(Tiét 19-20) 4.3. Cac phép toan trén quan hé
- Phép chiéu, phép chon, phép két ndi va phép chia
4.4. Mot sb ham tién ich, phép toan so sanh va phép toan
logic
[10] - Bai tap vé ngdn ngit dai s6 quan hé CLO3,
(Tiet 21-22) CLO4,
CLO5
1] Chuong 5. PHU THUOC HAM CLO3
(TEt23-25) 15 1. Knai niem
5.2. Hé luat dan Amstrong
5.3. Bao dong cua tap phu thuoc ham (PTH)
5.4. Bao dong cua tap thudce tinh
[12] Chuong 5. PHU THUQC HAM (tt) CLO3
(Tiet 26-28) 5.5. Bai toan thanh vién
5.6. Phu cua tap PTH
- Hai tap PTH tuong duong
- Phu ty nhién cua tdp PTH, Phu khong du cua tap PTH,
PTH c6 thudc tinh vé trai du thua, PTH c¢6 vé phai mdt
thudc tinh, Phu t61 thiéu ctua tap PTH
[13] - Bai tap vé phu thudc ham CLO3,
(Tiet 29-30) CLO4,
CLO5
[14] Chuong 6. KHOA CUA LUGC PO QUAN HE CLO3

(Tiét 31-33)

6.1. Binh nghia
6.2. Thuat toan tim mot khoa
6.3. Thuat toan tim nhiéu khoa

6.4. Cai tién thuét toan tim nhiéu khoéa




[15] - Bai tap vé khoa cua luoc d6 quan hé CLO3,
(Tiet 34-35) CLO4,
CLO5
[16] Chuong 7. CHUAN HOA CLO3
Tict 36-
(Tt 36-38) 15 1. Céic khdi niem
- Dang chuin INF, 2NF, 3NF va BCNF (Boyce Codd)
- Thuat toan kiém tra dang chuin
7.2. Phép phan tach
- Phép phan tach bao toan thong tin, Phép phan tach bao
toan PTH
[17] Chuong 7. CHUAN HOA (tt) CLO3
(Tiet 39-41) o A h 5 ) .
7.3. Phan tach vé dang chuan BCNF (hodac 3NF) bao toan
thong tin
7.4. Phan tach vé dang chuan 3NF bao toan thong tin va bao
toan PTH
[18] - Bai tap vé chuan hoa lugc dd quan hé CLO3,
(Tiet 42-43) CLO4,
CLO5
[19] - Bai tap va 6n tap CLOl,
(Tiet 44-45) CLO2,
CLO3,
CLO4,
CLO5

7. Tai li€éu phuc vu mon hgc

Tai li€u chinh

[1] Nguyén Tué, Giao trinh Co s¢ dir liéu, NXB Dai hoc Quéc gia
Ha Noi, 2008.

Tai liéu tham khao [2] Nguyén Ba Tuong, Co sé dit liéu - Ly thuyét va Thyc hanh,

thém:

NXB Khoa hoc- K¥ thuat Ha No6i, 2001.

[3] Nguyén Xuan Huy, Lé Hoai Bac, Bai tap Co so dit liéu, NXB
Thong ké, 2003.

[4] Nguyén Kim Anh, Nguyén ly cta cac Hé co so dit liéu, NXB
Pai hoc Qudc gia Ha Noi, 2004.

8. Panh gia két qua hgc tap

8.1. Hinh thwrc danh gia theo CLO
Hinh thirc danh , Chuén dau ra ciia hoc
.l Muc dich A
gla ’ phan




Bai tap

Tham gia thdo luan va thuc hién bai tap
dua ra trong thoi gian tham gia buoi hoc
bat budc

CLOl1, CLO2, CLO3,
CLO4, CLOS

Trac nghiém

Kiém tra kha nang hiéu va van dung
kién thic dé xdy dung mo hinh co s¢ dir

CLOl1, CLO2, CLO3

liéu
Ty ludn K.1A’em tta kl:la nimgqr.lar‘n. ba,t Va; van dung CLO3, CLOS
kién thirc cua dé giai bai toan tong hop
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘n ;s . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia didm HP b
1 Quad trinh
Tham gia thdo ludn va
A 1am t6t cac bai tap trong | Budi hoc o
Bai tap thot gian tham du budi CLOI 10%
hoc bat buoc.
Kiém tra gitta | Trac nghi¢m, thuc hién
. nr Lae 1R 7 o CLO1,
ky mot bai kiém tra trdc | Gilta hoc 0
o e A . CLO2, 30%
nghiém vo61 ndi dung | ky CLO3
duoc cho
2 Cuoi ky Tl’.ll tu luap, dar{h gla quu Cudi hoc CLO3,
thi theo ding dap an cua |, . 60%
. A A ky CLO5
gidng vién ra dé

8.3 Thang danh gia chuin diu ra (CLO)
CLOI: Giai qthich dy:(_)rc cac khai niém dugc dung dé xay dung co sé& dit liéu theo mo
hinh thyc thé lién két, m6 hinh co s¢ dir liéu quan hé va st dung nhing khai niém nay
dé thu thép, luu trlr va xtr 1y thong tin.

Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing -
Marginally
adequate

55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds
expectations
85% - 100%

Giai thich duoc
cac khai niém
duoc dung dé
xay dung co s¢
dir liéu theo mo
hinh thuc thé
lien két, mod
hinh co sé dir
liéu quan hé va
st dung nhiing
khai ni€ém nay

Khong nhén
dién  duoc
cac khai
niém  duoc
ding dé xay
dung co sé
dtr liéu theo
mo hinh thuc
thé lién két,
mo hinh co
sé dor liéu

Nhan
duoc cac
khai  niém
dugc dung dé
xdy dung co
s6¢ dir liéu
theo mo6 hinh
thuc thé lién
két, mo hinh
co s¢ dir liéu
quan hé va

dién

Giai  thich
ding cac
khai  niém
dugc dung dé
xdy dung co
s6¢ dir liéu
theo mo hinh
thuc thé lién
két, mé hinh
co s¢ dir liéu
quan h¢ va

Giai  thich
ding cac
khai  niém,
giai thich
dugc y nghia
trong cac tinh
huéng cu thé
duoc dung dé
xay dung co
s6 dir liéu
theo mo hinh

Giai  thich
ding cac
khai niém, hé
sO va giai
thich duogc y
nghia trong
cac tinh
huéng cu thé
duoc dung dé
xay dung co
s&¢ dor liéu

dé thu thap, luu | quan h¢ va | chua van | van dung | thuc thé lién | theo mo hinh
trr va xt ly | khong van |dung duoc | dugc nhiing két, mo hinh | thuc thé lién
thong tin dung duogc | nhitng khéi | khai  ni€m | co s& dir li€u két, m6 hinh

nhimg khai | niém nay dé | ndy dé thu|quan hé va|co so dir lidu
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niém nay dé
thu thap, luu
trit va xu ly
thong tin

thu thap, luu
trit va xu ly
thong tin

thap, luu trix
va xu 1y
thong tin

van dung
duoc nhiing
khai ni¢ém
nay dé thu
thap, luu triv
va xu 1y
thong tin

quan hé va
van dung
dugc nhiing
khai  niém
nay dé thu
thap, luu trir
va xu ly
thong tin

CLO2: Sir dung duoc nhing kién thirc co ban vé m hinh thyc thé lién két, xay dung
moO hinh thuc thé lién két

' Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -

Thang danh Expectation Needs Marginally Meet . Exceeds
gia < 400 Improvement | adequate expectation | expectations
° 40%-54% 55%-69% 70%-84% | 85% - 100%
St dung duoc | Khong su | Su dung | Giai  thich | Giai thich Giai  thich
nhiing kién dung duoc | dugc nhitng | dugc viéc su | dugc viéc su | dung viéc su
thirc co ban vé nhiing kién | kién thic co dung duoc | dung duoc dung duoc
mo hinh thyc | thitc co ban |ban vé md | nhitng kién | nhitng kién | nhimg kién
thé lién két, | vé mo hinh | hinh thyc thé | thitc co ban | thitc co ban | thiic co ban

xdy dung mo
hinh thuc thé
lién két

thuc thé lién
két, xay dung
mo hinh thuc
thé lién két

lién két, xay

dung mo
hinh thuc thé
lién két

vé mo hinh
thuc thé lién
két, xay dung
mo hinh thuc
thé lién két

vé mo hinh
thuc thé lién
két, xay
dung mo
hinh thuc thé
lién két cho
bai toan cu
thé

vé mé hinh
thuc thé lién
két, xay dung
mo hinh thuc
thé lién két
cho bai toan
cu thé

CLO3: St dung nhiing kién thtrc co béq vé md hinh co sé dit liéu quan hg¢, thiét ké co
sO dir liéu theo md hinh quan hé dat chuan thich hop

’ Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -

Thang danh Expectation Needs Marginally | Meet ‘ Exceeds
gid - 40% Improvement | adequate expectation | expectations
° 40%-54% | 55%-69% | 70%-84% | 85% - 100%
Str dung nhiing | Khong st | St dung | Giai  thich | Giai  thich | Giai  thich
kién thic co dung nhirng | nhitng kién | duoc viéc st | duge viée su ding viéc su
ban vé mo hinh | kién thic co | thic co ban | dung nhiing | dung nhing | dung nhiing

co s& du liéu
quan h¢, thiét
ké co s dit liu
theo mo hinh
quan h¢ dat
chuin thich
hop

ban vé& mod
hinh co s¢ dir
liéu quan he,
thiét ké co s
dtr liéu theo
mo hinh quan
hé dat chuan
thich hop

vé md hinh
co sO dir liéu
quan h¢, thiét
ké co so dir
liéu theo mod
hinh quan hé
dat chuin
thich hop

kién thirc co
ban vé md
hinh co s¢ dir
liéu quan he,
thiét ké co so
dir liéu theo
mo hinh quan

kién thirc co
ban vé mod
hinh co s¢ dir
liéu quan h¢,
thiét ké co s&
dir liéu theo
mo hinh quan
hé dat chuin

kién thirc co
ban vé mod
hinh co s¢ dir
li¢u quan hé,
thiét ké co s&
dir liéu theo
mo hinh quan
hé dat chuin
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hé dat chuin
thich hop

thich hop cho
be‘lj toan cu
thé

thich hop cho
béj toan cu
thé

CLO4: C6 k¥ ning 1am viéc nhém, trao d6i théng tin dé phan tich va thiét ké co so dir
liéu cho hé thong thong tin

, Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -

Thang danh Expectation Needs Marginally Meet . Exceeds
gi{[ < 40% Improvement adequate expectation expectations
° 40%-54% 55%-69% 70%-84% | 85% - 100%
C6 k¥ nang | Khong c6 ki | C6 ky nang | C6 k¥ nang | C6 k¥ nang | CO k¥ nang
lam viéc nhom, | ndng lam | lam viéc | va giai thich | va gidi thich | va gidi thich
trao d6i thong | vi¢c nhom, | nhom, trao | dugc viéc st | duoc viéc sur | dung viéc su
tin dé phan tich | trao do6i | doi thong tin | dung k§ nang | dung k¥ ning | dung ky ning

va thiét ké co
s& dir liéu cho
hé théng thong
tin

thong tin dé
phan tich va
thiét ké co so
dir li€u cho
hé théng
thong tin

dé phan tich
va thiét ké co
so dir liéu
cho hé théng
thong tin

lam viéc
nhom, trao
d6i thong tin
dé phan tich
va thiét ké co
so dir liéu
cho hé théng
thong tin

lam Viéc
nhom, trao
d6i thong tin
dé phan tich
va thiét ké co
so¢ dir li¢u
cho hé théng
thong tin cu
thé

lam viéc
nhom, trao
dbi thong tin
dé phan tich
va thiét ké co
so dir liéu
cho hé thng
thong tin cu
thé

CLO5: C6 ¥ thire st dung céc kién thtrc phén tich va thiét ké co s dit liéu cho hé thong

thong tin
’ Fail - Below Beginning - Deve!opmg - | Sufficient - | Exemplary -
Thang danh | ectation Needs Marginally Meet Exceeds
gia P ] Improvement | adequate expectation | expectations
<40% 40%-54% | 55%-69% | 70%-84% | 85% - 100%
Cé y thuc sur| Khong co y | Hinh thanh y | Hinh  thanh | Co y thirc va | Co y thuc va
dung cac kién | thurc sir dung | thirc va trach | dugc y thic | trach nhiém | trach nhiém
thirc phan tich | cac kién thic | nhiém nhung | va trach | trong viéc sur | trong viéc su

va thiét ké co
s& dur liéu cho
hé thong thong
tin

phéan tich va
thiét ké co so
dir liéu cho
hé thong
thong tin

chua thé hién
dugc  trong
viéc st dung
cac kién thirc
phan tich va
thiét ké co s&
dir liéu cho
hé thdng
thong tin

nhiém trong
viéc su dung
cac kién thirc
phéan tich va
thiét ké co s&
dir liéu cho
hé thong
thong tin

dung cac
kién  thirc
phan tich va
thiét ké co so
dir liéu cho

hé thong
thong tin
trong bai

toan cu thé

dung cac
kién thie va
giai thich
ding  cach
viéc  phan

tich va thiét
ké co so dir
lifu cho hé
thong thong
tin trong bai
toan cu thé
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9. Cac quy dinh chung

Cam két cua giang vién Lén lop ding gio, giang du tiét va day du noi
dung, chuan bi day du tai liéu ¢ lién quan de
cung cdp cho sinh vién; sin sang hd tro sinh
vién trong qua trinh hoc tap dé dam bao két
qua hoc tap

Yéu cau ddi voi nguoi hoc Chuan bi day du tai lidu c6 lién quan, on lai
cac kién thirc ¢ cac hoc phan tién quyét trude,
tham dy céc bai giang, 1am céac bai tip, chuin
bi trudc ndi dung bai hoc, tham gia thdo luan
tich cuc trong cac gio tu hoc hodc trén 16p.
Quy dinh vé tham du 16p hoc Tham du dﬁy du cac budi hoc, Véng hoc sé bi
trir diém qua trinh theo ti 1 trong Gng.

Quy dinh vé hanh vi trong 16p hoc | Nghiém tuc nghe giang va ghi chu, tich cuc
suy nghi, 1am bai tap va thao luan dé tra 10
cau hoi.

Quy dinh vé hoc vu Diém danh gia qua trinh = 20% tir diém tinh
cht dong trong hoc tap + 20% tir diém kiém tra
gitra ky. Cac quy tic khac thuc hién theo quy
dinh dao tao cua Nha truong.

Céc quy dinh khéc Khong

Binh Dinh, ngay ..... thang ..... nam 2025

GV. BIEN SOAN TK. QL HQC PHAN
Phan Pinh Sinh PGS.TS. Lé Cong Trinh
GD. CTDT TK. QL. CTDT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh
HIEU TRUONG
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BO GIAO DUC VA BPAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC QUY NHON Poc lap — Ty do — Hanh phiic

DPE CUONG CHI TIET
HQC PHAN: H¢ thong va mang may tinh

Tén tiéng Anh: Computer Systems And Networks
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) M hoc phan: 1050378

2) Sé tin chi: 03

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tép 0

- Thao luan: 0

- Thuc hanh/Thi nghi€ém: 30 (15x2)

- Tong s6 tiét quy doi 45

4) Day cho SV ndm thtr Hoc ky 5, nam thu 3

5) Hoc phﬁn hoc trudce: Tén HP: Tin hoc co sd; Ma HP: 1050240

+ Phung Van Minh, Khoa Cong ngh¢ thong tin
+ Nguyén Ngoc Diing, Khoa Cong nghé thong
6) Céac giang vién giang day tin

+ Tran Pinh Luyén, Khoa Cong nghé thong tin

7) Khoa Quén 1y hoc phan Khoa Khoa Cong nghé¢ thong tin

Bit budc L Tu chon tu do

8) Loai hoc phﬁn: ,
[Ty chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong

Co s¢ nganh/khdi nganh
[J Chuyén nganh

0 B6 tro

[J Thyec tap, thuc té

9) Thugc thanh phan hoc tap

[0 Db an tot nghiép/ Khoa luan tbt nghiép




Tiéng Viét
10) Ngon ngir giang day )
L] Tiéng Anh
O Tryc tiép
11) Phuong thuc giang day O Tryc tuyén
Truc tiép va truc tuyén
2. M ta hoc phin

Hoc phan nay cung cip nhitng kién thirc nén tang vé mang may tinh, bao gdm céc
khai niém co ban, kién trac phan ting, cac thanh phan chinh cia mang (thiét bi, phuong
tién truyén dan), va cac giao thirc mang pho bién. Sinh vién s& dugc tim hiéu vé cac loai
mang LAN, WAN, Internet, cach céc thiét bi mang nhu Switch, Router hoat dong va
dugc cau hinh. Thong qua cac bai thuc hanh véi phan mém gia lap Cisco Packet Tracer
va cong cu phan tich Wireshark, sinh vién s& c¢6 co hdi ap dung kién thirc dé hinh thanh
¥ tuong, thiét ké, trién khai va van hanh cac mo hinh mang don gian, dong thoi lam quen
v6i vige phan tich Iuu lugng mang co ban.

3. Muc tiéu ciia hoc phan (ky hiéu COs)

+ CO1: Cung cép cho sinh vién cac kién thtrc cbt 16i vé khai niém, lich st phat trién,
vai tro, cac thanh phan co ban va kién tric phan ting ctia mang may tinh.

+ CO2: Trang bi cho sinh vién kién thirc vé cac cong nghé mang pho bién (Ethernet,
Wi-Fi), céc loai dia chi trong mang (MAC, IPv4, IPv6) va k¥ thuat chia mang con.

+ CO3: Hinh thanh cho sinh vién k§ ning co ban trong viéc cau hinh cac thiét bi mang
(Switch, Router) va sir dung cac cong cu phan mém (Packet Tracer, Wireshark) dé xay
dung, mo6 phong va phan tich hoat dong cua mang may tinh don gian.

+ CO4: Phat trién cho sinh vién kha ning nhan dién va giai thich dugc nguyén 1y hoat
dong cua cac giao thirc mang quan trong & cac ting khac nhau (vi du: ARP, IP, ICMP,
TCP, UDP, DNS, HTTP).

+ COS: Budc dau hinh thanh y thirc vé tdm quan trong ciia viéc tuan tha cac quy tac,
chuan muc trong moi trrong mang va tinh than tu hoc dé cap nhat kién thirc méi.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuén dau ra ctia hoc phﬁn va moi lién hé véi cac chi bao ciia PLOs )

Hoc phan déng gép cho chuan dau ra PLO ctia chwong trinh dao tao tai PI theo mirc do sau:
L = Miic thap; M = Mtic trung binh; H = Mt cao



hiéu

No¢i dung CLO

Dong
gop cho
PLO.PI

Mtrc do
dong
gop

CLOl

Giai thich dugc cac khai niém nén tang, kién trac
phan tang, cac thanh phan chinh va vai tro ctia mang
may tinh trong cac ing dung thuc té, st dung thuét
ngir chuyén nganh mot cach chinh xac trong céc bai
kiém tra tu lun va van dap.

PLOI.1,
PLO2.1

CLO2

Thiét ké duoc so dd mang LAN don gian cho mdt to
chtic nho, bao gém lya chon thiét bi phu hop, xay
dung ké hoach dia chi IPv4 (chia mang con) va IPv6,
str dung phan mém Packet Tracer dé minh hoa, dap
g cac yéu cau ky thuat va tdi uvu hoa co ban.

PLO1.2,
PLO2.1,
PLO2.2

CLO3

Céu hinh duoc cac chirc ning co ban trén thiét b
mang Cisco (Switch, Router) va cic may tram dé
thiét 1ap két ndi gitra cac mang LAN khac nhau, sir
dung phan mém gia 1ap Packet Tracer va cac 1énh
CLI theo kich ban thyc hanh, dam bao két ndi thong
sudt va ding theo thiét ké.

PLO2.1,
PLO2.2

CLO4

Str dung dugc cong cu Wireshark dé bat, loc va phan
tich cac goi tin cia nhitng giao thirc mang phd bién
(vi du: Ethernet, ARP, IP, ICMP, TCP, UDP, DNS,
HTTP), nham nhan dién cac truong thong tin chinh
va giai thich dugc quy trinh hoat dong co ban cua
giao thurc trong cac bai thuc hanh va bao cao.

PLO1.2,
PLO2.2

5. Phwong phap, hinh thirc t6 chirc day hoc

Phuong phap,
hinh thirc to Muc dich
chirc day hoc

Chuan dau ra caa hoc

ph?m dat dwgc

Cung cap cho nguoi hoc hé thong kién
thirc nén tang ctia mon hoc mét cach khoa

Dien giang hoc, logic, c6 vi du minh hoa. Gi61 thiéu CLO1
(Lecture) ; PRI A s A A

cac khai niém, nguyén ly va cong nghé

mang co ban.
Tuong tac Su tu’.0'r1g tac qutd lai glu’a. glang Vl.el’l V01
(Interactive nguoi hoc va gitta nguoi hoc voi nhau | CLO1, CLO2, CLO4
Learning) thong qua ciu hoi, thao luan tinh hudng,




giai dap thic mic. Khuyén khich tu duy

phan bién va lam rd cac van dé phuec tap.

Thuc hanh
(Practice)

Nguoi hoc ap dung kién thic 1y thuyét
vao viéc giai quyét cac bai toan cu thé trén
phan mém gia lap (Packet Tracer) va cong
cu phan tich (Wireshark). Ren luyén k¥
ning cau hinh, kiém tra va phan tich

mang.

CLO2, CLO3, CLO4

6. K¢ hoach giing day chi tiét

Buoi hoc

Noi dung

CDR
hoc phan

1]
(tiét 1-3)

CHUONG 1. GIOI THIEU MANG MAY TINH
1.1. Mang may tinh trong cudc song
1.2. Mang LAN, WAN va Internet
1.3. Ha ting mang

1.4. Nhitng thay ddi cia méi trudng mang

CLO1,CLO2

2]

Bai thuc hanh 1: Lam quen v&i phan mém Packet
Tracer

CLO12

[3]
(tiét 4-6)

CHUONG 2: HE PIEU HANH MANG
2.1. Hé diéu hanh mang Cisco I0S
2.2. Co ban vé cau hinh thiét bi mang
2.3. Thiét 13p dia chi cho thiét bi

CLO3

[4]

Bai thuc hanh 2: Két ndi va ciu hinh Switch, xay
dung mang LAN don gidn

CLO12

[5]
(tiét 7-9)

CHUONG 3: GIAO THUC MANG VA TRUYEN
THONG

3.1. Cac quy tic trong trong truyén thong
3.2. Giao thirc va chuén héa

3.3. Van chuyén dit liéu trong mang

CLO4

[6]

Bai thyc hanh 3: Cai dat Wireshark va xem goi tin
trén duodng truyén

CLOI12

7
(tiét 10-12)

CHUONG 4: TANG TRUY CAP MANG
4.1. Giao thirc ting Vat ly

4.2. Phuong tién truyén dan

4.3. Giao thtc tng Lién két dit liéu

4.4. Diéu khién truy cip phuong tién truyén

CLO5




Buoi hoc

Noi dung

CbR
hoc phan

[&]

Bai thyc hanh 4: Cap UTP va két ndi thiét bi c6 day
va khong day

CLOI12

9]
(tiét 13-15)

CHUONG 5: ETHERNET

5.1. Giao thuc Ethernet

5.2. Thiét bi chuyén mach LAN
5.3. Giao thic ARP

CLO6

[10]

Bai thuc hanh 5: Str dung Wireshar!( dé xem g01 tin
Ethernet; Xem dia chi vat 1y cua thiét bi mang

CLOI12

1]
(tiét 16-18)

CHUONG 6: TANG MANG
6.1. Giao thuc ting Mang
6.2. Pinh tuyén
6.3. Thiét bi dinh tuyén

6.4. Chu hinh router Cisco

CLO7

[12]

Bai thyc hanh 6: Xay dung mang don gian véi
Switch va Router

CLOI12

[13]
(tiét 19-21)

CHUONG 7: PIA CHI IP

7.1. bia chi Ipv4
7.2. Dia chilpve
7.3. Kiém tra két nd1

CLO8

[14]

Bai thuc hanh 7: Xay dung mang don gian vai Ipv4
va Ipv6

CLO12

[15]
(tit 22-24)

CHUONG 8: CHIA MANG CON
8.1. Chia mang con voi Ipv4
8.2. So dd dia chi

8.3. Chia mang con véi Ipv6

CLO9

[16]

Bai thuc hanh 8: Thiét ké so dd dia chi st dung mang
con

CLO9,
CLOI12

17
(tiét 25-27)

CHUONG 9: TANG GIAO VAN

9.1. Giao thuc ting Giao van
9.2. Giao thtrc TCP
9.3. Giao thiec UDP

CLO10

[18]

Bai thuc hanh 9: Str dung Wireshark dé kham pha
TCP, UDP

CLO12

[19]
(tiét 28-30)

CHUONG 10: TANG UNG DUNG
10.1. Giao thtc ting Ung dung
10.2. Mot sb giao thuc va dich vy Well-Know

CLOl11




Buoi hoc

Noi dung

CbR
hoc phan

[20]

Bai thuc hanh 10: Kham phé hoat dong giao thirc
DNS va FTP

CLOI12

7. Tai liéu phuc vu mon hoc

[1]. James F. Kurose, Keith W. Ross, Computer Networking: A
Top-Down Approach, Pearson, (Phién ban moi nhat).

Tai liéu chinh

[2]. Cisco Networking Academy, Introduction to Networks v7
(ITN) Course Materials, (Truy cdp qua h¢ thong NetAcad).

Tai liéu tham khao

[3]. Behrouz A. Forouzan, Data Communications and Networking,
McGraw-Hill, (Phién ban md&i nhat).

thém:

[4]. Andrew S. Tanenbaum, David J. Wetherall, Computer
Networks, Prentice Hall, (Phién ban md&i nhat).

[5]. Cisco Packet Tracer (Phién ban méi nhat).

Phan mém:

[6]. Wireshark (Phién ban m&i nhat).

8. Panh gia két qua hoc tap

8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh gia

Muc dich

Chuan dau ra cua
hoc phan

Bai tap thyc hanh
(Lab
Reports/Assignments)

Panh gia kha ning 4p dung kién thirc

dé thuc hién cac thao tac cau hinh, xay

dung mdé hinh mang va phan tich goi

tin trén phan mém.

CLO2, CLO3, CLO4

Bai kiém tra giita ky

Danh gid mac d6 hiéu cac khai ni¢m ly

) thuyét co ban, kha nang phan tich va CLO1.CLO2
(Midterm Exam) o N ’
thiét ké mang don gian.
Panh gid tong hop kién thirc va ky
Bai thi cudi ky (Final | 1dng cua toan b hoe phan, bao gom 1y | 01, cLO2, CLO3,
Exam) thuyét, thiét ké, cau hinh co ban va CLO4
phan tich.
8.2. Ké hoach kiém tra danh gia theo CLO
. . o , as . Thoi CDR cua | Trong
TT Danh gia Tiéu chi danh gia didm HP b
1 Qua trinh 40%




1.1

Bai tap thuc
hanh

- Hoan thanh cac bai thuc
hanh theo yéu ciu

- Nop bao céao thuc hanh
(file Packet Tracer, file
Wireshark capture, tra 101
cau hoi néu co).

- Murc @6 chinh xac va

day du.

Hang
tuan/sau
mdi bai
TH

CLO2,
CLO3,
CLO4

20%

1.2

Kiém tra giira
ky

- Hinh thtre: Ty luan
va/hodc tric nghi¢m,
va/hoac thuc hanh nhé
trén Packet Tracer.

- N61 dung: Tu Chuong 1
dén hét Chuong 5.

Tuén 8-9

CLOl,
CLO2

20%

Cubi ky

60%

2.1

Thi cudi ky

- Hinh thire: Ty luan
va/hodc tric nghiém két
hop bai tap tinh hudng
thiét ké/phan tich, va/hodc
thuc hanh trén Packet
Tracer/Wireshark.

- No1 dung: Toan bg hoc

phan.

Sau khi
két thic
hoc phan

CLOI,
CLO2,
CLO3,
CLO4

60%

8.3 Thang danh gia chuin diu ra (CLO)

CLO1: Giai thich dugc cac khai niém nén tang, kién trac phan ting, cac thanh phan

chinh va vai trd cia mang may tinh trong cac Gng dung thuc té, siv dung thudt ngir

chuyén nganh mot cach chinh xdc trong cdc bai kiém tra ty ludn va van dap.

Thang | Fail - Below | Beginning - Developing - | Sufficient - | Exemplary -
danh Expectation | Needs Marginally | Meet Exceeds
gia (<40%) Improvement | adequate expectation | expectations
(40%-54%) (55%-69%) | (70%-84%) | (85% -
100%)
Giai Khong nhan | Nhan dién Giai thich Giai thich Giai thich
thich dién hodc giai | dugc mot sb dugc phan | ding va dung, day du,
khai thich sai hau | khai niém co | 16n cac khai | twong d6i 1d rang va co
niém, | hét cackhdi | bannhung giai | niém, kién | ddy ducic | kha ning lién
kién niém, kién thich con mo | trac, thanh khai niém, hé cac khai
trac, truc, thanh hd, thiéu chinh phﬁn, vai tro | kién truc, niém, kién
thanh phan, vai tro. | xac. Str dung nhung chwa | thanh phan, | tric, thanh
phan, Khong su thuat ngir chwa | day do, con | vai tro. St phan, vai trd
vai tro dung hoac su nhét quan hodc | vai diém dung thuat v6i nhau va




mang dung sai thudt | con sai s6t chua chinh ngir chuyén | vé6i thuc té. Str
may ngir. nhiéu. xac. St dung | nganh chinh | dung thuat
tinh va thuat ngtr xac trong hau | ngit chuyén
su dung tuong d6i hét cac nganh hoan
thuat nhung doi truong hop. | toan chinh
ngtr khi con nhdm Xac.
chuyén 1an.

nganh

mot

cach

chinh

Xac.

CLO2: Thiét ké dugc so d6 mang LAN don gian cho mot t6 chirc nho, bao gém lua
chon thiét bi phu hop, xay dung ké hoach dia chi IPv4 (chia mang con) va IPv6, sir dung

phan mém Packet Tracer dé minh hoa, dap vng cac yéu cau ky thudt va toi vu hoa co

ban.
Thang Fail - Below | Beginning - Developing | Sufficient - | Exemplary -
danh gia | Expectation | Needs - Meet Exceeds
(<40%) Improvement | Marginally | expectation | expectations
(40%-54%) adequate (70%-84%) | (85% -
(55%-69%) 100%)
Thiét ké so | Khong thé | Thé hién dugc | Thé hién Thiét ké Thiét ké dugc
dd mang hién dugc so | so do mang rat | dugesodd | duge so dd so do mang
LAN, chon | d6 mang don gian mang tuong | mang LAN | LAN logic,
thiét bi, hodc sodd | nhung thiéu d6i logic, c6 | logic, Iya t6i wu, lwa
xay dung | sai hoan logic, chua ddy | Iwa chon chon thiét bi | chon thiét bi
ké hoach | toan. Khong | do. Luachon | thiét bi. K& | phu hop. hop 1y va ¢o
dia chi Iwra chon thiét bi chua hoach dia Xay dung giai thich.
IPv4/IPv6, | dugc thiét bi. | phi hgp. Ké | chi dugc ké Xay dung ké
minh hoa | K& hoach dia | hoach dia chi IPv4/IPv6 hoach dia chi | hoach dia chi
bang chi khong ¢6 nhiéu sai co ban ding | IPv4 (chia [Pv4/1Pv6
Packet hop 1¢€. sot. nhung chua | mang con chinh x4c,
Tracer. t6i wu, con | ding) va hiéu qua.
16i nhé trong | IPv6 co ban. | Minh hoa
chia mang Minh hoa rd | Packet Tracer
con. Minh rang trén chi tiét, khoa
hoa Packet Packet hoc, c6 tinh




Tracer con

SO sal.

Tracer, dap
g yéu cau
ky thuat.

mo rong.

CLO3: Ciu hinh duoc cac chirc ning co ban trén thiét bi mang Cisco (Switch, Router)

va cac may tram dé thiét 1ap két ndi giira cac mang LAN khac nhau, sir dung phan mém

gia lap Packet Tracer va cac lénh CLI theo kich ban thuc hanh, dam bao két noi thong

suot va diing theo thiét ké.

Thang | Fail - Below | Beginning - | Developing - | Sufficient - | Exemplary -
danh Expectation | Needs Marginally | Meet Exceeds
gia (<40%) Improvement | adequate expectation | expectations

(40%-54%) (55%-69%) | (70%-84%) | (85% -100%)
Cau Khong thuc | Thyuc hién dugc | Thuc hién Thuc hién Thuc hién
hinh hién duoc mot vai 1énh duoc phﬁn ding va déy chinh xac, hiéu
Switch, | hoic ciu c4u hinh co ban | 16n cac yéu du cac Iénh qua cac Iénh
Router, | hinh sai hoan | nhung con cau cdu hinh | cdu hinh co | cAu hinh, ¢
may toan, khong nhiéu 13i, sai ¢t | co ban cho ban cho thé tu stra 13i
tram c6 két ndi. phap. Két ndi Switch, Switch, co ban. Mang
bang mang khong Router, PC Router, PC két ndi thong
CLI trén thong sudt hodc nhung con 16i | theo kich subt, on dinh,
Packet chi thong mot | hodc thiéu ban. Mang ding thiét ké
Tracer phén rat nho. sot. Két ndi két ndi thong | va co thé giai
dé két mang c6 thé | sudt giita cac | thich dugc cac
nbi thong sudt LAN theo budc cau hinh.
mang trong diéu thiét ké. C6 thé thuc
LAN, kién don gian hién thém cac
dam bao nhung chua cau hinh nang
két ndi 6n dinh hodc cao nho (néu
thong chua ding duogc yéu cau).
sudt. hoan toan

theo thiét ké.

CLO4: Sur dung dugc cong cu Wireshark dé bat, loc va phan tich cac goéi tin cua nhitng
giao thic mang phd bién (vi du: Ethernet, ARP, IP, ICMP, TCP, UDP, DNS,
HTTP), nham nhén dién cdc truong théng tin chinh va gidi thich dwoc quy trinh hoat

dong co ban cua giao thirc trong cac bai thuc hanh va bao cdo.

Thang

Fail - Below

Beginning -

Developing

Sufficient -

Exemplary -




nhan dién

201 tin.

loc va tim kiém

yéu cau co

tin lién quan.

danh gia | Expectation Needs - Meet Exceeds
(<40%) Improvement | Marginally | expectation | expectations

(40%-54%) adequate (70%-84%) (85% -

(55%-69%) 100%)
St  dung | Khong  su | St dung duoc | Su dung | Su dung | Str dung thanh

Wireshark | dung  duoc | Wireshark dé | duoc thanh  thao | thao

dé bat, loc, | Wireshark bat goéi  tin | Wireshark Wireshark dé | Wireshark, ap
phan tich | hoac khong | nhung gap kho dé bat va loc | bat, loc hiéu dung cac bd
goi tin, | bat/loc dugc | khin trong viéc | goi tin theo | qua cac goi | loc phirc tap

dé phan tich

truong Khoéng nhén | thong tin. Nhan | ban. Nhan | Nhan  di¢n | su. Nhan
thong tin | dién  duogc | dién dugc mot | dién duge da | chinh x4c cac | dién chinh x4c
va giai | thong tin | vai truong | sd cac | truong thong | va giai thich
thich hoat | hodc giai | thong tin co | truong thong | tin quan | chi tiét y nghia
dong giao | thich sai | ban nhung giai | tin chinh cua | trong va giai | cua cac trudng
thure. hoan toan. thich so sai, | cac giao thtrc | thich  dugc | thong tin, lién
chua chinh xac. phé bién. quy trinh | hé duogc hoat
Giai  thich | hoat dong co | dong gilia cac
dugc  hoat | ban cua cac | giao thuc. Co
dong  giao | giao thuc da | kha nang phat
thirc & mirc | hoc mot cach | hién cac bét
do mo ta, con | logic. thuong  don
han ché vé gian.
phan  tich
sau.
9. Cac quy dinh chung
Muc Noi dung

Cam két cua
gidng vién

- Lén 16p diing gio, giang du so tiét va ndi dung theo dé cuong.

- Chuan bi bai giang, tai liéu hoc tap diy du, cung cap cho sinh vién kip thoi.

- Hudng dén, giai dap thic mic va hd tro sinh vién trong qua trinh hoc tip mot
cach nhiét tinh, cong bang.

- Péanh gia két qua hoc tap cia sinh vién mot cach khach quan, cong bang,
theo dung quy dinh va chuan dau ra cia hoc phan.

Yéu cau doi
v&i sinh vién

- Tham du 16p hoc day du (t6i thiéu 80% thoi lugng 1y thuyét va 100% thoi
lugng thue hanh, trir treong hop c6 1y do chinh dang theo quy dinh).

- Chuén bj bai, doc tai liéu trude khi dén 16p.

- Tich cuc tham gia vao céac hoat dong hoc tap trén 16p (thao luan, dat cau
hoi).

- Hoan thanh déy du céc bai tap, bai thuc hanh va cac nhi¢ém vu hoc tap khac

10




theo yéu ciu cua giang vién.
- Chu dong trong hoc tap va nghién ctru.
_ | - Sinh vién phai tham du it nhat 80% tong s6 gio 1én 16p 1y thuyét va 100%
Quy dinh vé | cac budi thuc hanh (trir trudng hop c6 phép theo quy dinh cua Nha trudng).
tham dw 16p | - Vang hoc khong phép sé& bi trir diém chuyén can (néu co ciu phan nay trong
hoc danh gia qua trinh khong dung cho CLO) hodc khong du diéu kién du thi cubi
ky.
Quy dinh vé | - i hoc dung gid. Tit dién thoai hodc dé’ché’ do im lang trong gio hoc.
hanh vi - Gitr gin trat ty, khong lam anh hudng dén nguoi khac.
trong 16p - Ton trong giang vién va cac sinh vién khac.
hoc - Nghiém cam moi hanh vi gian 1an trong hoc tap va thi cu.
.| - Viéc danh gia hoc phan duoc thyc hién theo cac quy dinh hién hanh cia
Quy dinh vé | Truong Dai hoc Quy Nhon va Khoa Cong nghé thong tin.<br>- Sinh vién
hoc vu khong du diéu kién du thi cudi ky (do vang hoc qua quy dinh hodc khong hoan
thanh cac yéu cau ctia hoc phan) s& nhan diém F.
Cac quy - Céc van dé phat sinh s& duoc giai quyét dua trén quy ché dao tao hién hanh
dinh khac cua Truong Pai hoc Quy Nhon.
Binh Pinh, ngay  thang  nam 2025
GV. BIEN SOAN TK. QL HQC PHAN
Phung Van Minh TS. Lé Xuan Viét
GD. CTDT TK. QL. CTDT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh

HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: GIAI TiCH PHUC VA UNG DUNG
Tén tiéng Anh: Complex Analysis and Applications
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Mi hoc phan: 1010451
2) Sé tin chi: 3
3) Hoat dong hoc tap (s6 tiét)
- Ly thuyét: 33
- Bai tap 12
- Thao luan:
- Thyuc hanh/Thi nghiém:
- Tong s6 tiét quy ddi 45
4) Day cho SV nam tha Hoc ky 8, nam thu 4
+ Tén HP: Giai tich 1; Ma HP: 1010444
5) Hoc phﬁn hoc trudec: + Tén HP: Giai tich 2; Ma HP: 1010445

+ Tén HP: Giai tich 3; Ma HP: 1010446

+ Ho va tén: Nguyén Vian Dai; Khoa: Su pham
+ Ho va tén: Thai Thuan Quang; Khoa: Toan va
Thong ké

+ Lé Van An, Khoa Toan va Théng ké

6) Cac giang vién giang day

7) Khoa Quan 1y hoc phan Toan va Thong ké
. . Bit budc L Tu chon tu do
8) Loai hoc phan: ,
LTy chon theo dinh hudng (bat budc)
L1 Gido duc dai cuong
9) Thudc thanh phﬁn hoc tép O Co so ngémh/khéi nganh

Chuyén nganh




O Bo tro
O Thuyec tap, thuc té
[0 Db an t6t nghiép/Khéa luan tét nghiép

Tiéng Viét

10) Ngon ngit giang day )
L] Tiéng Anh
Truyc tiép
11) Phuong thure giang day O Tryc tuyén

O Tryc tiép va truc tuyén

2. Mo ta hoc phan: Hoc phan cung cap cho hoc vién nhiing kién thtrc va cac nguyén ly
co ban vé giai tich phirc mot bién: s6 phirc, ham chinh hinh, tich phan phirc, chudi va
thang du, anh xa bao giac. Hoc phan ciing rén luyén cho sinh vién kha nang tinh toan,
hiéu blet 'va phan tich cac khai niém giai tich phure, tir d6 van dung ching vao giai quyét
mdt sd van dé trong mat s6 linh vuc khéc cua toan hoc va mot sb ung dung trong giai maot
sO bai toan thuc té.

3. Muc tiéu ciia hoc phan

+ COI1: Hiéu va van dung dugc khai niém va cac két qua lién quan dén sé phirc va ham
bién phitc, ham chinh hinh.

+ CO2: Hiéu va van dung duogc khai niém va mot s6 két qua co ban vé tich phan phuec,
chudi, thing du va anh xa bao giac.

+ CO3: Co ky ning van dung cac kién thirc s6 phirc, ham bién phtrc, ham chinh hinh, 4nh
xa bao giac, cac phép bién hinh, tich phan Cauchy, chudi va thing du, c¢6 k¥ ning phan
tich, tong hop, khai quat hoa, triru tuong héa trong hoat dong nghién ciru chuyén sau.

+ CO4: Co k¥ niang van dung cac k¥ thudt co ban cua 1y thuyét tich phan Cauchy, chudi
va thang du vao cac linh vuc khac ctia toan hoc va bai toan thuc té.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan dau ra ctia hoc phan va mdi lién hé vdi cac chi bao ctia PLOs )

Hoc phan déng gop cho chuan dau ra PLO cia chuong trinh ddo tao tai PI theo muc do sau:
L = Miic thap; M = Mtic trung binh; H = Mt cao

Ki . Poéng gép cho | Mire do
N Noi dung CLO ) )
hi¢u PLO.PI dong gop

Hiéu va van dung dugc khai niém va cac két qua
CLOI |lién quan dén s6 phirc va ham bién phac, ham | PLO2 (PI12.1) M
chinh hinh.




CLO2

Hiéu va van dung dugc khai niém va mot so két
qua co ban vé tich phan phuc, chuoi, thing du va

anh xa bao giac.

PLO2 (PI2.1) M

CLO3

C6 k¥ niang van dung cac kién thirc s6 phuc, ham
bién phtrc, ham chinh hinh, 4nh xa bdo gidc, cac
phép bién hinh, tich phan Cauchy, chudi va thing
du, c6 k¥ ning phan tich, tong hop, khai quat hoa,
triru tuong hoa trong hoat dong nghién ctru chuyén

sau.

PLO2 (P12.1) M

CLO4

Cé6 k¥ nang van dung cac k¥ thuat co ban cua ly

thuyét tich phan Cauchy, chudi va thing du vao

cac linh vuc khac cua toan hoc va bai toan thuc té

PLO2 (P12.1) M

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,

hinh thic to Muc dich

chirc day hoc

Chuin diu ra caa hoc
phan dat dwoc

Thuyét giang

Cung cap cho nguoi hoc hé théng kién
thirc 1y thuyét nén tang, trinh bay céc
khai niém, dinh nghia va dinh 1y trong
tam mot cach logic, gitp nguoi hoc hinh
thanh tu duy khai quat va tiép can noi

dung hoc phan mot cach hé thong.

CLOl1, CLO2, CLO3,
CLO4

Giup nguoi hoc ren luyén ky nang véan

dung 1y thuyét dé giai quyét bai toan cu

Bai tap trén 16p thé, phat trién tu duy phan tich, phan

bién, va hinh thanh kha nang trinh bay

1ap luén toan hoc mot cach mach lac.

CLOl, CLO2, CLO3,
CLO4

Tao diéu kién cho ngudi hoc cung cod

kién thuc, phat trién nang luc ty hoc, tu

Bai tap ¢ nha duy doc lap, va kha nang nghién ctru mé

rong thong qua viéc gidi cac bai toan

nang cao va doc tai li¢u chuyén sau.

CLOl, CLO2, CLO3,
CLO4

6. Ké hoach giang day chi tiét




Buoi hoc

Noi dung

CDR hoc phin

@)

2)

3)

1-2
(6 tiét)

Chuong 1. S6 phitc va mit phiang phirc
1.1 S phirc va céc tinh chat
1.2 Mit phang phirc — Topd trong mit phing phirc
1.3 Cac dang biéu dién ciia s6 phirc — Cac phép toan
1.4 Ap dung

Bai tap (3 tiét)

CLO1, CLO3

3-5
(9 tiét)

Chuong 2. Ham chinh hinh
2.1 Ham phtic
2.2 Gidi han va lién tuc
2.3 Tinh kha vi — Tinh chinh hinh
2.4 Phuong trinh Cauchy-Riemann
2.5 Ham diéu hoa
2.6 Céac ham sb so cip
2.7 Ap dung

Bai tap (3 tiét)

CLO1, CLO3

6-9
(12 tiét)

Chuong 3. Tich phan phirc
3.1. Tich phéan phtc
3.2. Pinh ly Cauchy-Goursat
3.3. Su doc lap cua cac dudng cong
3.4. Cac cong thuc tich phan Cauchy va cac hé qua
3.5. Ap dung
Bai tap (2 tiét)
Kiém tra gitra ky (1 tiét)

CLO2, CLO3,
CLO4

10-12
(9 tiét)

Chwong 4. Chudi va thiang duw

4.1 Day va chudi

4.2 Chubi Taylor — Chudi Laurent

4.3 Khong diém, cuc diém

4.4 Thang du - Cac dinh ly thang du - M6t s6 hé qua
cua dinh 1y thang du

4.5 Nguyén ly Argument va Pinh 1y Rouché

4.6 Ap dung

Bai tap (3 tiét)

CLO2, CLO3,
CLO4




Chwong 5. Anh xa bio giac
5.1 Anh xa ‘péo giéc ,
5.2 Phép bién do6i phan tuyén tinh

13-15 5.3 Phép bién d6i Schwarz-Christoffel
(9 tiét) 5.4 Cong thirc tich phan Poisson
5.5 Ap dung

Bai tap (2 tiét)
On tap (1 tiét)

CLO2, CLO3,
CLO4

7. Tai liéu phuc vu mén hgc

Tai liéu chinh

DPHQG Ha Ngi, 2001.

phire, NXB DPHQG Ha Noi, 2005.

[I]Nguyén Van Khué, Lé Mau Hai, Ham bién phuc, NXB

[2] Nguyén Thiay Thanh, Hudng dan gidi bai tdp ham bién

Tai liéu tham khao
thém:

[3] Dennis G. Zill, Patrick D. Shanahan, 4 First Course in
Complex Analysis with Applications, Jones and Bartlett
Publishers, Boston — Toronto — London - Singapore, 2003.

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thice danh

Chuan dau ra caa hoc

oid Muc dich phin
Danh gia kha nang hi€u va van dung kién
A thuc Iy thuyét dé giai quyét céc bai toan | cpo1, CLO2, CLO3,
Tu luan chirng minh, tinh toan, va trinh bay lap CLO4
luan todn hoc mot cach chit ché, logic.
Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai toan cu thé theo nhom hodc cé
Bai tap trén 16p nhan, phat trién tu duy phan bién, ning CLOL, CLO2, CLO3,

luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLO4

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc l1ap
va kha ning van dung kién thic vao cic
tinh huéng nang cao hodc mo rong; déng
thoi phat trién ky ning nghién ctu ca

nhan va giai quyét bai toan theo hudng

CLOl, CLO2, CLO3,
CLO4




sang tao.

8.2. Ké hoach kiém tra danh gia theo CLO

. . ‘n ;ax . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia diém HP b
1 Qua trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc , CLOl,
Chuvén cin tham gia hoat dong hoc tap Tﬁg ca cac CLO2,
Y trén 16p va co thai do |budihoc CLO3,
nghiém tic trong sudt qua CLO4
trinh hoc phan.
Thye hién ddy du, ding|c,. gugi | cLot,
yéu cau, trinh bay chat ché,
o 2 1 n ~ ... |hoc 2, 5, CLO2,
Bai tap thé hién tu duy phan tich
. X -+ 19,12, 15 CLO3,
va van dung kién thurc vao
SRRSO CLO4
viéc gidi bai tap.
Giai cac bai toan tu luan, 2. CLO1,
.2 U , . , ; ~_ | Buoi hoc
Kiém tra gitta ky | chiing minh, tinh toan, van 9 CLO2,
dung kién thirc da hoc. CLO4
2 Cuoi ky 60%
DPanh gia kha nang van
dung tong hop kién thic dé | Theo  ké
i4i bai toan ty ludn mot |hoach dio| -l
Thi két thic hoe | 2.7 P2 1040 W AN MOH| A0ACH 801 cp 09,
A cach chinh xéc, logic va |tao cua
phan a1 Al X \ CLO3,
chat ché, theo yéu cau hoc | Nha
Ay as s 2, \ CLO4
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gia chuin dau ra (CLO)
CLO1: Hiéu va van dung duoc khai niém va cac két qua lién quan dén sb phirc va ham bién
phtrc, ham chinh hinh.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

CLOl: Hiéu va |Khéng xac | Xac  dinh | Hiéu dung | Hiéu dung va | Hiéu dung,
van dyng dugc | dinh dugc | dugc nhung | cac khéi | phan tich dugc | phan  tich
khai niém va cac |cac  khai |chwa ddy di | niém va két | mot cach rd |dwgc mot
két qua lién quan | niém va két | cac khéi | qua lién | rang cac khai | cach ro rang
dén s6 phic va | qua co ban |niém va két | quan dén s6 | niém va két |va dién giai
ham bién phuc, |lien  quan | qua co ban | phic va | qud lién quan | dugc  mot
ham chinh hinh dén sd phic | lién quan dén | ham bién | dén sé phiric va | cach  sang
va ham bién | s phirc va |phirc, ham | ham bién | tao cac khai

phitc, ham |ham  bién | chinh hinh; | phitc,  ham | niém va két
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chinh hinh

phuc, ham
chinh hinh

thuc hién
duoc cac
phép tinh va
bai toan lién
quan

chinh hinh;
thuc hién dugc
cac phép tinh
va bai toan
lién quan; van
dung duoc
trong  nhiéu
tinh huéng cu
thé

qua lién
quan dén sb
phuc va
ham  bién
phuc, ham
chinh hinh;
thuc  hién
duoc cac

phép tinh va
bai toan lién
quan;  van
dung t6t va
chinh  xac
trong nhiéu
tinh hubng
cu thé

CLO2: Hiéu va van dung dugc khai niém va mot sb két qua
thang du va dnh xa bdo giac.

co ban vé tich phan phue, chuoi,

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%

CLO2: Hiéu va |Khéng xac | Xac  dinh | Hiéu dung | Hiéu dung va | Hiéu dung,
van dung dugc | dinh duogc | duoc nhung | cac khai | phan tich dugc | phan  tich
khai niém va mot | cac  khai | chua ddy du | niém va két | mot cach 13 | duwoc  mot

s6 két qua co ban
vé tich phan
phtrc, chudi,
thang du va anh
xa bdo giac

niém va mot
s6 két qua
co ban vé
tich  phan
phuec, chudi,
thang du va
anh xa bao
giac

cac khai
niém va két
qud co ban
vé tich phéan
phuc, chudi,
thang du va
anh xa bao
giac

qua vé tich
phan  phec,
chubi, thang
du va anh xa

bao giac;
thuc hién
duoc cac

phép tinh va
bai toan lién
quan

rang cac khai
niém va ket

qua vé& tich
phan phtrc,
chuoi, thang

du va anh xa
bdo giac; thuc
hién duoc cac
phép tinh va

bai toan lién
quan; van
dung duoc
trong  nhidu

tinh hudng cu
thé

cach rod rang
va dién giai
dugc  mot
cach  sang
tao cac khai
niém va két
qua vé tich
phan phuc,
chudi, thang
du va anh

xa bdo giac;
thuc  hién
duoc cac

phép tinh va
bai todn lién
quan;  van
dung tot va
chinh  xac
trong nhiéu
tinh hubng
cu thé




CLO3: C6 k¥ ning van dung céc kién thirc s6 phirc, ham bién phtrc, ham chinh hinh, anh xa bao

giac, cac phép bién hinh, tich phan Cauchy, chudi va thing du, c6 k¥ niang phan tich, tong hop,

khai quat hoéa, triru tuwong hoa trong hoat dong nghién ctru chuyén sau.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO3: C6 k¥ |Khong van | Van dung | Van  dung | Van dung | Van  dung
nang van dung | dung dugc | duoc nhung | duoc dﬁy du | duoc déy du | sang tao, co
cac kién thirc sd | cac kién |chua day du | nhung chi | va phan tich |ky nang
phic, ham bién | thuc s6 | cac kién thirc | trong nhiing | dwgc mot cach | phan  tich,
phirc, ham chinh | phttc, ham | sd phtic, ham | truong  hop | linh hoat cac |tong  hop,
hinh, 4nh xa bao | bién phuc, bién phuc, | quen thude kién thic sb | khai quat
gidc, cic phép | ham chinh | ham  chinh | cac kién thirc | phirc, ham | hoa,  truu
bién hinh, tich | hinh, 4nh xa | hinh, 4nh xa | s6 phuc, ham bién phuc, | tuong hoa
phan Cauchy, | bao giac, | bao giac, cac | bién  phuc, | ham chinh | céc kién
chudi va thing | cac phép | phép  bién | ham chinh | hinh, 4nh xa | thic s6
du, c6 ky nang |bién  hinh, | hinh, tich | hinh, &nh xa | bdo gidc, cac | phttc, ham
phan tich, tong |tich  phan | phan bao giac, cac | phép bién | bién phuc,
hop, khdi quat | Cauchy, Cauchy, phép  bién | hinh, tich phan | ham chinh
héa, triru tuwong | chudi va | chudi va | hinh, tich | Cauchy, chudi | hinh, 4nh xa
héa trong hoat | thing du thang du phan va thang du bdao  giac,
dong nghién cuu Cauchy, cac phép
chuyén sau chudi va bién  hinh,
thang du tich  phan

Cauchy,
chudi va

thang du
0 trinh do
thac si va

tién si.

CLO4: Co k¥ nang van dung cac k¥ thuit co ban cta Iy thuyét tich phan Cauchy, chudi va thing

du vao cac linh vuc khac cua toan hoc va bai toan thuc té

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations

<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4: C6 ky |Khong thé |Co thé van | Co thé van | CO thé van | Co thé véan
nang van dung | van dung | dung nhung | dung kién dung mot cach | dung  mot
cac ky thudt co | dugc cac ky | chua thanh | thic da hoc | linh hoat céac | cach linh
ban cta ly thuyét | thuat co ban | thuc cac ky | dé giai | kién thac da | hoat, sang
tich phan Cauchy, | cua ly thuyét | thuat co ban | quyét bai |hoc dé giai [tao va c¢o
chudi va thing du | tich  phan | cua ly thuyét | toan  trong | quyét bai toan |khd  ning
vao cac linh vuc | Cauchy, tich phan |tinh  hudng | trong thuc té phat  trién
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khac cua toan hoc
va bai toan thuc
te

chubi va
thang du
vao cac linh
vuc khac
cua toan hoc
va bai toan

thuc té

Cauchy, quen thude cac kién
chudi va thirc da hoc
thang du vao dé giai
cac linh vuc quyét  bai
khéc cua toan  trong
toan hoc va thuc té

bai toan thuc

té

9. Cac quy dinh chung

Cam két cua gidng vién

- Thyc hién day di ndi dung, thoi lugng va tién

do giang day theo dé cuong hoc phan

- HJ tro, tu van hoc tap va giai dap thic mic cho

nguoi hoc. 7
Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi véi nguoi hoc

Tham gia diy du, dung gio cac budi hoc va
chuan bj bai trudce khi dén 16p.

Chu dong, tich cuc trong hoc tap, thdo luan va
hop tac nhom.

Thé hién thai do nghiém tuc, chuan muc va c¢é
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du déy du cac

budi hoc theo ké hoach cta hoc phﬁn.

Viéc diém danh dugc thyc hién nghiém tac &
tung budi hoc; nguoi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 vang mit.

Truong hop ving mat vi Iy do chinh dang (6m
dau, cong tac...) phai thong bao trude va cung
cap minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung x&r van minh, ton trong giang vién va ban

hoc; khong gay mat trét tu trong 16p.

Chi sir dung thiét bi dién tir cho muc dich hoc
tap khi dugc phép.

Giit gin vé sinh, co s& vat chat va tuan tha
chuan myc dao dirc nghé nghiép su pham.

Céc quy dinh khac

Tuan thu cac quy dinh ctia Nha truong lién
quan dén hoc tap va thi ctr.

Trung thuc trong hoc tap va kiém tra, tuyét doi
khong gian lan.

Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

Binh Dinh, ngay ..... thang ..... nam 2025
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GV. BIEN SOAN TK. QL HQC PHAN

TS. Lé Van An PGS.TS Lé Cong Trinh
Gb. CTDT TK. QL. CTPT
TS. Lé Quang Thuan PGS.TS Lé Cong Trinh

HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: TOAN ROI RAC
Tén tiéng Anh: Discrete Mathematics
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Ma hoc phan: 1010452

2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tép 15

- Thao luan:

- Thuc hanh/Thi nghi¢m:

- Tong s6 tiét quy doi 45

4) Day cho SV nam tht Hoc ky 1, nam thu 1

5) Hoc phan hoc trudc:

+ Lé Quang Thuan, Khoa Toan va Théng ke

_ o + Lam Thi Thanh Tam, Khoa To4n va Théng ké
6) Céc giang vién giang day N ,
+ Nguyén Van Vi, Khoa Todn va Thong ké
+ Hoang Vian Ptic, Khoa Toan va Thong ké
7) Khoa Quan 1y hoc phan Toan va Thong ké

Bit budc J Tu chon tu do

COTu chon theo dinh hudng (bat budc)

8) Loai hoc phan:

[1 Gido duc dai cuong

‘ [ Co s& nganh/khdi nganh
9) Thugc thanh phan hoc tap
[1 Chuyén nganh

B6 tro




[J Thuc tap, thuc té

[0 D6 an t6t nghiép/Khoéa luan tot nghiép

Tiéng Viét
10) Ngon ngtr gidng day )
[] Tiéng Anh

Truyc tiép

11) Phuong thuc giang day O Tryc tuyén

O Tryec tiép va truc tuyén

2. Mb ta hoc phan:
Hoc phan cung cép cho sinh vién cac kién thirc co ban ciia toan rdi rac, cu thé cua 1y thuyét
cac bai toan to hop va ly thuyét do thi: Bai toan dém, bai toan ton tai, bai toan liét ké, bai

toan toi wu to hop, cac khai niém co ban cua 1y thuyét d6 thi, do thi Euler, d6 thi Hamilton.
3. Muc tiéu ciia hoc phan

CO1: Nguoi hoc nam ving cac mo hinh cila cac bai toan to hop va cac kién thirc co ban
vé 1y thuyét d6 thi.

CO2: Nguoi hoc biét van dung céc kién thic di hoc dé nhan biét va giai quyét cac bai toan
lién quan dén to hop va dd thi, cling nhu cac bai toan thyc té: co k¥ nang lam vi¢c nhom,

va k¥ nang tinh toan doc lap.

CO3: Nhan théy duge tam quan trong, vi tri mén hoc trong toan bo qua trinh tich liiy kién
thirc va lam viéc, nghién ctru sau nay. Co6 thai do hoc tap nghiém tuc, tich cyc xay dung
bai, chi dong linh hoi tri thire, hinh thanh thai do nghiém tic trong hoc tap va tu nghién
cuu.

4. Chuin dau ra ciia hoc phan (CLOs)

Hoc phan dong gdp cho chuan dau ra PLO ctia chuong trinh dio tao tai PI theo murc do sau: L
= M thip; M = Miic trung binh; H = Miic cao

Ki . DPong gop cho | Mirc do
. N@i dung CLO , ,
hi¢u PLO.PI dong gop

Hiéu va van dung duoc céc nguyén 1y, quy tac dém

Lz . . . PLO2.PI2.1 X, M
CLOI1 | dé dém so6 cac cau truc td hgp trong cac tinh huong

cu thé

CLO? Hiéu va van dung dugc nd1 dung ctia phuong phdp | PLO2.P12.1 X, M
phan chimg va nguyén 1y Dirichlet ¢6 dién va tong




quat dé chirng minh sy ton tai cia cac cau truc to

hop trong cac tinh hudng cu thé

CLO3 | ban cta dd thi vao thuc hanh dua ra 16 giai cho céc

Hiéu va van dung duoc mot sb két qua Iy thuyét co

bai toan cu thé dit ra lién quan dén linh vuc

PLO2.PI2.1 X, M

CLO4 | qua co ban cua Iy thuyét d6 thi tong quat, do thi
Euler, dd thi Hamilton.

Hiéu va van dung dugc khai niém va mot so két

PLO2.PI2.1 X, M

5. Phwong phap, hinh thirc t6 chirc day hoc

Phuwong phap, R a2 -
hinh thire 6 Muc dich Chuan dau ra cua hec
. : phan dat dugc
chire day hoc
Cung cap cho nguodi hoc hé thong kién
thire 1y thuyét nén tang, trinh bay cac khai
) ni¢m, dinh nghia va dinh 1y trong tim mét | ~1.01. CLO2. CLO3
Thuyét giang , ., . . . ’ ’ ’
cach logic, giup nguodi hoc hinh thanh tu CLO4
duy khai quat va tiép can ndi dung hoc
phan mot cach hé thong.
Gilp nguoi hoc rén luyén ky nang van
dung 1y thuyét dé giai quyét bai toan cu
Bai tap trén 16p thé, phat trién tu duy phan tich, phéan bién, CLOI, CLOZ, CLO3,

va hinh thanh kha nang trinh bay 1ap luan

toan hoc mot cach mach lac.

CLO4

Bai tap ¢ nha

Tao diéu kién cho nguoi hoc cing ¢ kién
thirc, phat trién nang luc ty hoc, tu duy doc

1ap, va kha nang nghién clru mé rong

CLOl1, CLO2, CLO3,

A A g A CLO4
thong qua viéc gidi cac bai toan nang cao
va doc tai liéu chuyén sau.
6. K¢ hoach gisng day chi tiét
Buoi hoc Noi dung CDR ciia hoc
(3 it/ budi) phin
1 Chuong 1: Bai toan dém CLO1

1.1 Gidi thi¢u bai toan
1.2 Céc nguyén ly dém co ban.
1.3 Nguyén ly bu trur




Chuwong 1: Bai toan dém
1.4 Cong thtrc truy hoi

CLO1

Chuwong 1: Bai toan dém
1.5 Phuong phap ham sinh

CLO1

Bai tap chuwong 1

CLO1

Chuong 2: Bai toan ton tai
2.1 Gi6i thiéu bai toan

2.2 Phuong phap phan chung
2.3 Nguyén ly Dirichlet

CLO2

Chuong 3: Bai toan liét ke
3.1 Gidi thiéu bai toan

3.2 Thuat toan va d¢ phuc tap cua thuét toan

CLO2

Chuwong 3: Bai toan liét ke

3.3 M6t s6 thuat toan lién quan dén bai toan liét
ké

CLO2

Kiém tra giira ky

CLOl, CLO2

Chuong 4: Cac khai niém co ban cuaa ly
thuyét do thi

4.1 Céc dinh nghia
4.2 Mot s6 dang do thi dic biét

CLO3

10

Chuong 4: Cac khai niém co ban caa ly
thuyét do thi

4.3 Biéu dién dd thi

4.4 Céc thuét toan tim kiém trén dd thi

CLO3

11

Chuwong 5: Do thi Euler. P6 thi Hamilton
5.1 Db thi Euler

CLO4




12 Chuwong 5: D6 thi Euler. P6 thi Hamilton CLO4
5.1 Db thi Euler (tiép theo)

13 Chuwong 5: D6 thi Euler. D6 thi Hamilton CLO4
5.2 Pd thi Hamilton

14 Bai tap CLO4

15 Chuwong 6. Bai toan dwong di ngin nhat CLO1,
. e en A CLO2,CLO3,

6.1 Cac khai niém mé dau CLO4

6.2 Puong di ngan nhat xuat phét tir mot dinh

6.3 Thuat toan Dijkstra

7. Tai liéu phuc vu mon hgc

Tai liéu chinh [1] Nguyén Dirc Nghia, Nguyén T6 Thanh, Todn Réi Rac,

Nha Xuat Ban Pai hoc Qudc gia Ha Noi, 2009.

Tai licu tham khdo [2] Kenneth Rosen, Discrete Mathematics and Its

thém: Applications, 7th Edition, McGraw- Hill, 2012.

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuin diu ra ciaa hoc
. s Muc dich A :
gia : phan

Panh gia kha ning hiéu va van dung kién
thirc 1y thuyét dé giai quyét cac bai toan

Tu luan CLOl1, CLO2, CLO3

ching minh, tinh toan, va trinh bay lap

luan toan hoc mdt cach chat ché, logic.

Rén luyén ki nang van dung 1y thuyét dé
Bai tap trén 1op | gidi bai toan cy thé theo nhom hodc ¢4 | CLOI1, CLO2, CLO3
nhan, phat trién tu duy phan bién, ning




luc phan tich, va kha nang trinh bay 161

gidi mach lac.

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc l1ap
va kha ning van dung kién thic vao cic
tinh hudng nang cao hodc md rong; dong
thoi phat trién ky ning nghién ctru ca
nhan va giai quyét bai toan theo hudng

sang tao.

CLOl1, CLO2, CLO3

8.2. Ké hoach kiém tra danh gia theo CLO

giang vién.

. ‘s ‘n ;s . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia didm HP Y
1 Qud trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc
: : X £, s CLOl,
A A tham gia hoat dong hoc tap | Tat ca cac
Chuyén can N s 4A 2. CLO2,
trén 16p va co thai do |budi hoc
A X . CLO3
nghiém tac ‘grong suot qua
trinh hoc phan.
Thuc‘ hién day du, dung , N
yé}l cau, trinh bay chat ch¢, | Cuéi moi CLOl,
Bai tap thé hién tu duy phan tich | chuong CLO2,
va van dung kién thic vao CLO3
viéc giai bai tap.
2 n s Gl&}l cac.bal t’oan tL',r luaAn > Budi hoc| CLOI,
Kiém tra gitta ky | chirng minh, tinh todn, van 3 CLO?
dung kién thirc da hoc.
2 | Cuoi ky 60%
Danh gia kha ning vén
dung tong hop kién thirc dé | Theo  ké
Thi két thic hoc giai bai ’toan tu: luag mc_)‘t hoach da}o CLOl,
han cach chinh xac, logic va |[tao  cua CLO2,
P chit chg, theo yéu cau hoc | Nha CLO3
phan va dap an chuan cua | truong

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Hiéu va kiém tra dugc cac dinh nghia vé on dinh cho nghiém ciia hé vi phan trong
mot so tinh hudng cu the




Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%

CLOl: Hiéu
va van dung
duoc cac
nguyén ly, quy
tic dém dé
dém sb cac
céu trac td hop
trong cac tinh
hudng cu thé

Hiéu va van
dung duoc
dudi  40%
nhiing noi
dung cua
cac nguyén
ly, quy tac
dém dé dém
sO cac chu
trac to hop
trong  cac
tinh hubng
cu thé

Hiéu va van
dung duoc tu
40%  dén
54% nhiing
ndi dung cua
cac  nguyén
Iy, quy tac
dém dé dém
sO cac cau
trac t6 hop
trong cac tinh
hudng cu thé

Hiéu va van
dung duogc
tir 55% dén
69% nhiing

ndéi  dung
cua cac
nguyén 1y,

quy tic dém
dé dém s6
cac cau tric
t6 hop trong
cac tinh
hudng cu thé

Hiéu va van
dung duogc
tir 70% dén
84% nhiing

ndéi  dung
cua cac
nguyén 1y,

quy tic dém
dé dém s6
cac cau tric
t6 hop trong
cac tinh
hudng cu thé

Hiéu va van
dung duoc
tir 85% dén
100% nhiing
ndi dung cua
cac nguyén
Iy, quy tic
dém dé dém
sO cac cau
trac t6 hop
trong cac
tinh  hudng
cu thé

CLO2: Hiéu duoc cac két qua 1y thuyét va van dung dugc cac

tiéu chuan dac thu dé xét tinh
on dinh cho nghiém do6i vadi cac hé vi phan tuyén tinh véi hé s6 hang s6 va hé so bién thién
trong nhitng tinh huong cu the

Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%

CLO2: Hiéu
va van dung
dugc ndi dung
cua phuong
phap phan
chung va
nguyén ly
Dirichlet ¢
dién va tong
quat dé chimg
minh sy ton tai
cla cac ciu
trac t0 hop
trong cac tinh
hudng cy thé

Hiéu va van
dung duoc
dudi  40%
nhirng  noi
dung cua
phuong

phdp phan
chung va
nguyén ly
Dirichlet cb
dién va tong
quat dé
chiing minh
su tOn tai cia
cac ciu trac
t6 hop trong

Hiéu va van
dung duoc tu
40%  dén
54% nhiing
ndi dung cua
phuong phap
phan ching
va nguyén ly
Dirichlet ¢6
dién va tong
quét dé ching
minh sy ton
tai clia cac cau
trac to hop
trong cac tinh
hudng cy thé

Hiéu va van
dung duogc
tr 55% dén
69% nhiing
ndéi  dung
cia phuong
phdap phan
chung va
nguyén ly
Dirichlet c6
dién va tong
quat dé
chiing minh
su ton tai cua
cac cAu trac
to hop trong

Hiéu vavan
dung duogc
tr 70% dén
84% nhing
ndéi  dung
cia phuong
phdap phan
ching va
nguyén 1y
Dirichlet c6
dién va tong
quat dé
chiing minh
su ton tai cua
cac cAu trac
to hop trong

Hiéu va van
dung duoc
tr 85% dén
100% nhiing
ndéi  dung
cua phuong
phdp  phan
chung va
nguyén ly
Dirichlet ¢
dién va tong
quat dé
ching minh
su ton tai cua
cac cau truc
t6 hop trong




cac tinh
huong cu thé

cac tinh
huong cu thé

cac tinh
huong cu thé

cac tinh
huong cu thé

CLO3: Hiéu duoc cac két qua ly thuyét va van dung dugc mot s6 tiéu chuan dé xét tinh 6n

dinh cho nghiém dbi v6i cac hé vi phan phi tuyén tinh trong nhitng tinh hudng cu thé

Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet

expectation
70%-84%

Exemplary -
Exceeds

expectations
85% - 100%

CLO3: Hiéu
va van dung
duoc mot sb
két qua ly
thuyét co ban
cta do thi vao
thuc hanh dua
ra 101 gidi cho
cac bai toan cu
thé dat ra lién
quan dén linh
vuc

Hiéu va van
dung duoc
duoi  40%
nhitng noi
dung cac két
qua 1y thuyét
co ban cua
d6 thi vao
thuc  hanh
dua ra loi
giai cho cac
bai toan cu
thé dat ra
lién  quan
dén linh vuc

Hiéu va van
dung dugc tu
40%  dén
54% nhiing
ndi dung céc
két qua Iy
thuyét co ban
ctia d0 thi vao
thuc hanh dua
ra 101 giai cho
cac bai toan
cu thé dit ra
lién quan dén
linh vuc

Hiéu va van
dung duoc
tir 55% dén
69% nhing
ndi dung cac
két qua ly
thuyét  co
ban cua do
thi vao thuc
hanh dua ra
o1 giai cho
cac bai toan
cu thé dat ra
lién  quan
dén linh vuc

Hiéu va van
dung duoc
tir 70% dén
84% nhiing
ndi dung cac
két qua ly
thuyét  co
ban cua do
thi vao thuc
hanh dua ra
loi giai cho
cac bai toan
cu thé dit ra
lien  quan
dén linh vuc

Hiéu va van
dung duoc
tir 85% dén
100% nhirng
ndi dung cac
két qua ly
thuyét  co
ban cua do
thi vao thuc
hanh dua ra
lo1 gidi cho
cac bai toan
cu thé dit ra
lién  quan
dén linh vuc

CLO4: Hiéu va van dung dugc khai niém va mot s6 két qua co ban caa 1y thuyét do thi tong
quat, do thi Euler, 6 thi Hamilton.

Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%

CLO3: Hiéu
va van dung
duoc khai
niém va mot
s6 két qua co
ban cua 1y
thuyét d6 thi
tong quat, do
thi Euler, dd
thi Hamilton.

Hiéu va van

dung duogc
duoi  40%
thé dit ra
lién  quan

dén linh vuc

Hiéu va van
dung dugc tu
40%  dén
54% nhitng
nd1 dung cac
két qua Iy
thuyét co ban
cta d6 thi vao
thuc hanh dua
ra 101 giai cho
cac bai toan
cu thé dat ra

Hiéu va van
dung dugc
tir 55% dén
69% nhing
ndi dung cac
két qua ly
thuyét  co
ban cua do
thi vao thuc
hanh dua ra
o1 gidi cho
cac bai toan

Hiéu va van
dung duogc
tir 70% dén
84% nhirng
ndi dung cac
két qua ly
thuyét  co
ban cua do
thi vao thuc
hanh dua ra
1o gidi cho
cac bai toan

Hiéu va van
dung duogc
tir 85% dén
100% nhiing
ndi dung cac
két qua ly
thuyét  co
ban cua do
thi vao thuc
hanh dua ra
loi giai cho
cac bai toan

8



lién quan dén | cu thé dit ra | cu thé dat ra | cu thé dit ra
linh vuc

lién quan |lién  quan [ lién  quan
dén linh vuc | dén linh vuc | dén linh vuc

9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién dy du noi dung, thoi luong va tién
do giang day theo dé cuong hoc phan

- HO tro, tu van hoc tap va giai dap thic mac cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bj bai trude khi dén 16p.

- Chu dong, tich cyc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai d6 nghiém tac, chuan muc va co
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc c6 trach nhi¢m tham du dﬁy du cac
budi hoc theo ké hoach ciia hoc phan.

- Viéc diém danh dugc thuc hién nghiém tac ¢
tirng budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mat.

- Truong hop ving mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung
cap minh chimng khi can thiét.

Quy dinh vé& hanh vi trong 16p hoc

- Ung x{r vin minh, ton trong giang vién va ban
hoc; khong gdy mat trat ty trong 16p.

- Chi sir dung thiét bi dién tir cho muc dich hoc
tap khi duogc phép.

- Giir gin vé sinh, co s& vat chat va tuan thu
chuan myc dao dirc nghé nghiép su pham.

- Tuan thu cac quy dinh cta Nha truong lién
quan dén hoc tap va thi cu.
- Trung thyc trong hoc tap va kiém tra, tuy¢t doi

Céc quy dinh khdc khong gian lan.
- Tich cuc tham gia cac hoa:[ dong chuyén mon,
ngoai khoa khi dugc yéu cau.
Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN



TS. Hoang Van Dirc

GD. CTDT

TS. Lé Quang Thuin

HIEU TRUONG

PGS.TS Lé Cong Trinh

TK. QL. CTDPT

PGS. TS. Lé Cong Trinh
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BO GIAO DUC VA BPAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC QUY NHON Poc lap — Ty do — Hanh phiic

~ DECUONGCHITIET
HQC PHAN: CAU TRUC DU LIEU VA GIAI THUAT

Tén tiéng Anh: Data structures and Algorithms
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phén:

1) M3 hoc phan: 1050375

2) S6 tin chi: 3

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 22

- Bai tép 8

- Thao luan:

- Thuc hanh/Thi nghi€ém: 30

- Tong s6 tiét quy doi 60

4) Day cho SV nam tht Hoc ky 3, ndm tha 2

5) Hoc phan hoc trudc: Tén HP: Tin hoc co s Ma HP: 1050240
+ Tran Thién Thanh, Khoa CNTT
+

6) Céc giang vién giang day +
+
+

7) Khoa Quan 1y hoc phan Khoa CNTT

Bit budc [ Tu chon tu do

8) Loai hoc phéan: ,
[Ty chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong

Co sé nganh/khdi nganh
. [J Chuyén nganh

9) Thudc thanh phan hoc tap ,
L] BO tro

[J Thuec tap, thuc té

[ 6 an t6t nghiép/ Khoa luan tét nghiép




Tiéng Viét
10) Ngon ngir giang day )
L] Tiéng Anh
Tryc tiép
11) Phuong thuc giang day O Tryc tuyén
O Tryec tiép va truc tuyén
2. M ta hoc phin

Hoc phan cung cap nhiing kién thirc co ban vé cac mé hinh dit liéu théng dung: danh
sach, cay, bang bam, do thi. Vi mdi mo hinh dit liéu sé trinh bay mot sb cach to chirc
dir liéu phd bién cho m6 hinh nay, cac thuat toan thong dung trén timg cach to chirc dir
liéu va ing dung ctia mo hinh dir li€u do.

3. Muc tiéu ciia hoc phan (ky hiéu COs)

+ CO1: Trang bi cho sinh vién nhitng hiéu biét co ban vé cau trac dit liéu va y nghia
clia cdu trac dir lidu trong 1ap trinh.

+ CO2: Cung cip cho sinh vién cac cach to chirc dit liéu va thao tac co ban trén cic mod
hinh dit liéu pho bién: danh sach, cay, do thi va bang bam.

+ CO3: Hinh thanh k¥ ning t6 chirc dit liéu va lap trinh thao tic co ban trén danh séach,
cdy, do thi, bang bam.

+ CO4: Hinh thanh cho sinh vién ¥ thirc trong viéc to chirc dit liéu hiéu qua va tiét kiém
bd nhd trong 1ap trinh.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan dau ra ctia hoc phan va mdi lién hé véi cac chi bao cia PLOs )

Hoc phéan déng gop cho chuan déu ra PLO ctia chuwong trinh dao tao tai PI theo mirc d sau:
L = Mic thap; M = Mtic trung binh; H = Mtc cao

Ki No6i1 dung CLO bong gop cho | Muc do
hi¢u PLO.PI dong gop
CLO1 | Van dung dugc cAu trac danh séach, bang bam | PLO3.PI3.1 M
trong viéc giai cac bai toan.
CLO2 | Van dung dugc cau tric cdy trong viée giai cac | PLO3.PI3.1 M
bai toan.
CLO3 | Van dung duoc cAu trtc do thi trong viéc giai cac | PLO3.P13.1 M
bai toan.

5. Phwong phap, hinh thirc t6 chirc day hoc



Phwong phap,
hinh thirc to Muc dich
chirc day hoc

Chuén dau ra cia hoc
phan dat dugc

. Cung cap cho sinh vién cac khai niém,
Dien glang cach to chire dit liéu, cac thuat toan. CLO1, CLOZ, CLO3

Giup sinh vién hiéu thém vé kién thirc cua

Dam thoai, van mon hoc va chu dong trong viéc tim kiém CLOI1, CLO2, CLO3

dap g .
kién thurc lién quan.
Gitip sinh vién cung c6 kién thirc ciia mon
Bai tap hoc va biét cach van dung vao bai todn cu | CLO1, CLO2, CLO3
the.
Giup sinh vién rén luyén ky nang 1ap trinh
Thuc hanh véi cac cach to chire dit lidu va cai dat cac CLO1, CLO2, CLO3

thuat toan voi nhitng bai toan cu thé.

6. Ké hoach giang day chi tiét

Buoi hoc Noi dung CDR hoc
phan
1) ,’ @) 3)
[1] Chuong 1. TONG QUAN VE CAU TRUC DU LIEU | CLOI,
(Tiét 1-3) T CLO2,
1.1. Khai niém Cau truc dir liéu CLO3

1.2. Tiéu chuan cia Cau truc dir li¢u
1.3 Moi lién h¢ giira Cau truc dir liéu va Thuat toan

1.4 Giéi thiéu mot s6 Cau tric dir liéu co ban

[2] Bai thwe hanh s6 01. Cac kiéu dir liéu nguyén thiy CLOl
(Tiét 4-5)
[3] Chuong 2. CAU TRUC TUYEN TiNH CLOl

Tiét 6-8 )
(Tie ) 2.1 Cau triuc mang

4] Bai thue hanh s6 02. CAu tric mang CLOI
(Tiet 9-10)
3] 2.2 Danh séch lién két CLOl
(Tiet 11-13)
6] Bai thuc hanh s6 03. Danh sach lién két CLOl
(Tiet 14-17)
[7] 2.3 Ngiin xép va Hang doi CLO1

(Tiét 18-20)

8] Bai thwe hanh s6 04. Ngiin xép va Hang doi CLOI
(Tiet 21-22)




9]
(Tiét 23-25)

Chwong 3. Bang bam

[10] Bai thuc hanh s6 05. Bang bim CLOl
(Tiet 26-27)
[11] Chuong 4. Ciu triic ciy CLO2
Tiet 28-29
(Tie ) | 4.1 Céy nhi phan
[12] Kiém tra qua trinh CLOl
(Tiet 30-31)
[13] Bai thwe hanh s6 06. Cay nhi phan CLO2
(Tiet 33-34)
[14] Chuong 4. Ciu tric ciy CLO2
(Tiet 35-37) .z A
4.2 Cay tim kiém nhi phan
[15] Bai thue hanh s6 07. Cay tim kiém nhi phan CLO2
(Tiet 38-39)
[16] Chuwong 4. Ciu triic ciy CLO2
Tiet 40-42 2
(Tie ) | 43 Cay téng quit
4.4 Cay vun dong
7] Bai thure hanh so 08. Cay tong quat CLO2
(Tiet 43-44)
18] Bai thye hanh s6 09. CAy vun dong CLO2
(Tiet 45-46)
[19] Chuong 5. Pb thi CLO3
Tiet 47-49 2
(Tie ) | 5.1 Té chite di lidu
5.2 Duyét do thi
5.3 Duong di
[20] Bai thue hanh so 10. Duyét do thi CLO3
(Tiet 50-51)
[21] Chuong 5. Pb thi CLO3
(Tiet 52-54) s en o a
5.4 Tinh lién thong
5.5 Puong di ngin nhat
5.6 Cay khung
5.7 Cay khung ngan nhat
[22] Bai thuce hanh s6 11. Pwong di va tinh lién thong CLO3
(Tiet 55-56)
[23] Bai thwe hanh s6 12. Pwong di ngin nhit, Ciy khung | CLO3

(Tiét 57-60)

ngan nhat

7. Tai liéu phuc vu mon hgce




Tai liéu chinh

Narasinmha Karumanchi, Data Structure and Algorithmic
Thingking with Python, CareeMonkPublications, 2016.

thém:

Tai liéu tham khao

Nguyén Trung Truc, Gido trinh ciu tric dit liéu va giai thuat, NXB
bai hoc Quéc gia Tp.HCM, 2014.
Dinh Manh Tuong, CAu trac dit liéu va thuat toan, NXB Khoa hoc
ki thuat, 2001.

8. Danh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuén dau ra cia hoc
.z Muc dich A
gia : phan
Lap trinh giai cac bai todn vdi cac cau tric
Thuc hanh A A Al . CLO1, CLO2, CLO3
dir 1iéu va thuat toan phu hop.
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘n . . Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia didm HP ¥
1 Quada trinh
C‘ac bai thuc L‘am day du cac bai thuc Toan bo 10%
hanh hanh
K‘lem tra gifra SI‘I d1;1ng dEr()rc Danh sach Budi 12 CLOI 30%
ky va Bang bam
2 | Cuéiky Str dung dugc Cay, Do | - ... CLO2, o
thi Cudi ky CLO3 60%
8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Van dung dugc ciu tric danh sach, bang bam trong viéc giai cac bai toan.
' Fail - Below Beginning - Deve@opmg - | Sufficient - | Exemplary -
Thang danh | o ectation Needs Marginally Meet Exceeds
gia P S Improvement | adequate expectation | expectations
<40% 40%-54% | 559-69% | 70%-84% | 85% - 100%
SI:I dung duoc | Khong khgi Su dung | St dung | Thuc  hién | St dung cAu
cau trac danh | bao duoc cau | duoc cac | duoc cac | duoc cac | truc dur liéu
sach, bang bam | trac dir li€u, | thao tac co | thao tac tinh | thao tac phirc | va thuat toan
giai mot bai | khong  doc | ban:  thém, | toan theo yeu | tap véi cac | t61 uwu. TO
toan cu thé duoc dur li€u | tim, x6a muc | cau cua bai | cau tr}'lc dtr | chuc ma lénh
tir t€p va hién | don gian toan, :[hao tac | liéu bd sung | chuong trinh
thi dir liéu ghi két qua ra | phu hop chuan muyec.
tep
CLO2: Van dung duoc cAu tric cay trong viéc giai cac bai toan.
. Fail - Below | Beginning - | Developing - | Sufficient -
Til;‘ang danh Expectation | Needs Marginally Meet Exeml()ilary B
g < 40% adequate expectation Exceeds




Improvement | 55%-69% 70%-84% expectations
40%-54% 85% - 100%
St dung duogc | Khong khai | St dung | St dung | Thuc  hién | St dung ciu
cAu tric cay | bado dugc cAu | duoc thao tac | duoc cac | duoc cac | trac dor liéu
giai mot bai | trac dir liu, | co ban: | thao tac tinh | thao tac phtc | va thuat toan
toan cu thé khong  doc | duyét/thém/ | toan theo yéu |tap v&i cac | tbi wu. To
duoc dit liéu | tim mtc don | cAu cua bai | cdu trac dit | chirc ma 1énh
tir tép va hién | gian toan, thao tac | liéu bo sung | chwong trinh
thi dit liéu ghi két qua ra | phu hop chuan muc.
tep
CLO3: Van dung duoc cAu triic do thi trong vi€c giai cac bai toan.
, Fail - Below Beginning - Deve@oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet _ Exceeds
gia - 40 Improvement | adequate expectation | expectations
0 40%-54% 55%-69% 70%-84% 85% - 100%
St dung duoc | Khong khai | St dung | St dung | Thuc  hién | St dung ciu
ciu tric do thi | bao dugc cau | duoc cac | duogc thao tac | duoc cac | truc dir li€u
gidi mot bai | trac dir li€u, | thao tdc co | duyét theo | thao tdc phirc | va thuat toan
toan cu thé khéng doc | bantréndinh, | yéu cdu cua |tap v&i cac |tdi uwu. To
duoc dir li€u | canh muc | bai toan, thao | cu trac dit | chirc ma 1énh
tir tép va hién | don gian tac ghi két |lidu b6 sung | chwong trinh
thi dir liéu quara tép phu hop chuan muc.
9. Cac quy dinh chung

Cam két cua giang vién

hoc.

- Day dting va du s6 tlet ndi dung theo dé cuong.
- Giai d¢ap moi thac méc cia sinh vién lién quan dén mon

Yéu cau doi voi
hoc

nguoi

- Poc trudce bai hoc tirng budi theo dé cuong.
- Lam bai tdp va trao doi vdi gido vién trong qua trinh hoc.

Quy dinh vé tham du | - Tham gia day du cac budi hoc 1y thuyét va thuc hanh.

16p hoc

Quy dinh vé hanh vi - Bi hoc diing gid, khong dé dién thoai ¢ ché do d6 chudng.
trong 16p hoc - Tap trung nghe giang va trao doi v6i giang vién.

Céc quy dinh khéc - Lam bai tap va trao ddi vdi gido vién trong qua trinh hoc.

Binh Binh, ngay




GV. BIEN SOAN TK. QL HQC PHAN

TS. Tran Thién Thanh TS. Lé Xuan Viét
GDb. CTPT TK. QL. CTPT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh

HIEU TRUONG



TRUONG PH QUY NHON CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA TOAN VA THONG KE Poc 1ap — Tu do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: TOI UU HOA
Tén tiéng Anh: Nonlinear Optimization
THUQC CTPT NGANH TOAN UNG DUNG

1. Théng tin chung vé hoc phan:

1) Mi hoc phan: 1010453

2) Sé tin chi: 03

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan:

- Thuc hanh/Thi nghiém:

- Tong s tiét quy doi 45

4) Day cho SV nam tha Hoc ky 7, nam tht 4

+ Pai $6 tuyén tinh 1, ma hoc phén: 1010443
+ Pai $6 tuyén tinh 2, ma hoc phén: 1010462,
5) Hoc phan hoc trudc: + Giai tich 1, ma hoc phan: 1010444,
+ Giai tich 2, mi hoc phan: 1010445,

+ Giai tich 3, ma hoc phan: 1010446

+ PGS.TSKH. Huynh Van Ngai, Khoa Toan va

6) Cac giang vién giang day Théng K&
ong Ké




+ TS. Nguyén Hitu Tron, Khoa Toan va Thong
Ké

+TS. Nguyén Vin Vii, Khoa Toan va Thong Ké

+TS. Tran Ngoc Nguyén, Khoa Toan va Théng
ké

+TS. Nguyén Bao Tran, Khoa Toan va Théng
Ké

7) Khoa Quan 1y hoc phan Khoa Toan va Thong ké

. Bit budc I Ty chon tu do
8) Loai hoc phan: )
OTu chon theo dinh huéng (bat budc)

[ Gido duc dai cuong

O Co so nganh/khoi nganh
. Chuyén nganh

9) Thudc thanh phan hoc tap 7
0 BO tro

O Thuyec tap, thuc té

[ D6 an t6t nghiép/ Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngir giang day
O] Tiéng Anh
Truc tiép
11) Phuong thure giang day O Tryc tuyén

O Tryc tiép va truc tuyén

2. M ta hoc phin
Hoc phan cung cép cho sinh vién mot sé kién thirc co ban vé 1y thuyét toi wu va mot

sO kién thirc co s¢ cua giai tich 161 lién quan dén bai toan toi wu. Cu thé, hoc phan cung



cAp nhitng kién thirc co ban dé giai quyét cac bai toan t6i wu khong rang budc, co rang
budc, bai toan tdi wu 13i,...Bén canh viéc tim hiéu nhiing tinh chit co ban cua cac diém tdi
uy, thi hoc phén ciing cung cap mot sé phuong phap sb dé tim nhitng diém nay véi mot sb
phan mém thong dung. Hoc phan s& gitip ngudi hoc rén luyén k¥ tinh toan, giai quyét cac
bai toan toi wu thyc t&; va phat trién tu duy, nim bat duoc mot sé phuong phap méi trong

viéc quyét cac bai toan toi uu hién dai.

3. Muc tiéu ciia hoc phén

+ CO1: Hiéu va van dung dugc céac kién thirc cia giai tich: cac diéu kién bac 1, bac 2 cho
diém tdi uu trong bai toan tdi wu.

+ CO2: Hiéu va van dung dugc cac kién thirc vé giai tich 10i dé giai cac bai toan tdi wu
16i.

+ CO3: Hiéu va van dung cac thuat todn co ban dé tim nghiém tdi wu trong mot s6 bai
toan toi wu.

+ CO4: Hinh thanh va phat trién cho ngudi hoc tinh than tu hoc, tu nghién ctru va kha
ning giai quyét van dé doc lap thong qua viéc doc tai liéu chuyén nganh, 1am bai tip nang
cao va van dung chiing trong cac bbi canh méi; tir d6 xay dung phuong phéap hoc tap hiéu
qua va tu duy triru twong can thiét cho viéc hoc tap lau dai.

4. Chuian dau ra ciia hoc phan

(Chuan déu ra ctia hoc phan va mdi lién hé véi cac chi bao ctia PLOs )

Hoc phan déng gop cho chuan dau ra PLO cta chuong trinh ddo tao tai PI theo muc do sau:
L = Mirc thap; M = Mtic trung binh; H = Mtc cao

Ki No6i dung CLO bong gop cho | Muc do
hi¢u PLO.PI doéng gop

CLO! | Hiéu va van dung dugc mot s khai niém va két | PLO2 (PI2.1) | M
qui co ban vé bai toan toi wu (co rang budc
cing nhu khong rang budc): nghiém dia
phuong, nghiém toan cuc, diéu kién toi uu cap
mot, diéu kién toi wu cip hai,... Cac bai toan ddi

ngau va mdt s van dé lién quan dén nghi¢m.

CLO2 | Hiéu va van dung dugc mot s khai niém va két | PLO2 (PI2.1) | M




qua co ban lién quan dén tap 161: tinh chat t6 po,
dang di¢u ti€ém can, cau truc bién,... va ham 10i:
dang di€u dia phuong va toan cuc, dudi vi phan,

ham lién hop,...

CLO3 | Van dung dugc mdt sé phwong phap toi wu s6 | PLO4 (PI4.1) | M
vao bai toan thuc tién: phuong phap hudng
giam, phuong phap gradient, phuong phap
Newton,...

CLO4 | Thuc hi¢n dugc qua trinh tu hoc, tu doc tai liéu, | PLO2 (P12.1) | M

tu nghién ctru va giai quyét van dé mét cach doc

lap. Hinh thanh phuong phép tiép can cac kién

PLO4 (PI4.1)

thirc mé&i va chuyén sau trong 1y thuyét tbi wu.

5. Phwong phap, hinh thirc t6 chire day hoc

Phwong phap,
hinh thic t
chirc day hoc

Muc dich

Chuin diu ra caa hoc
phan dat dwoc

Thuyét giang

Cung cip cho nguoi hoc hé théng kién
thizc 1y thuyét nén tang. Trinh bay cac
dinh nghia, khai niém, dinh ly trong tam
co logic, giup nguoi hoc hinh thanh tu
duy khai quat va tiép can noi dung hoc

phan mot cach hé thong.

CLOl1, CLO2, CLO3

Bai tap trén 16p

Gitip ngudi hoc tong hop kién thirc va
luyén k¥ ning van dung 1y thuyét dé giai
quyét bai toan cu thé, phat trién tu duy
logic, phan tich, phan bi¢n, va hinh thanh
kha nang trinh bay lap ludn toan hoc, giai

quyét bai toan tron ven.

CLOl1, CLO2, CLO3,
CLO4

Bai tap & nha

Gitip ngudi hoc cung cd kién thirc, phat
trién nang luc tu hoc, ty nghién cuu, tu

duy doc lap thong qua vi¢c giai cac bai

CLOl1, CLO2, CLO3,
CLO4




todn, va doc tai li€u chuyén sau, cac van

dé trong bai toan thyc té

6. K¢ hoach giing day chi tiét

Buoi hoc Noi dung CDR hoc
phan
(1) () 3)
[1] Chwong 1. Din nhép CLOl
(Tiét 1-3) | 1.1. Gi6i thiéu mot s6 md hinh thyc tién lién hé véi bai
toan t01 wu va giai tich 161
1.2. Kién thuc co so
1.3 Gidi thiéu tong quan phan mém va bd cong cu tinh
toan ho trg
Chuong 2. Ly thuyét t6i wu khong rang budc
2.1. Khai niém vé diém cuec tri
2.2. biéu kién tdi wu cép mot
2] 2.3. Pidu kién t6i uu cAp hai CLO1
(Tiet 4-6) 2.4. biéu kién tbi wu toan cuc
Bai tap Chuong 2
[3] Chuwong 3. Mot s6 phwong phap téi wu khong rang g:g;’
(Tiét 7-9) | bude
3.1. Tong quan vé cac phuong phap huéng giam
3.2. Phuong phép gradient
3.3. Phuong phap Newton
3.4. Phuong phép tua Newton
[4] Bai tip phwong phap gradient, phwong phap Newton | CLOI,
iy CLO3,
(Tiet 10-12) CLO4
[5] Chuwong 4. Tap 16i CLO2




(Tiét 13-15)

4.1. Khai niém tap 15i
4.2. Phép toan dai sb véi tap 16i

4.3. Tinh chat topd cua tap 16

[6] 4.4. Tinh chét tach tap 16 CLO2
(Tiét 16-18) |4.5. Piém cyc bién
4.6. Dang di¢u ti¢m can cua tap 16
[7] Bai tip Chuwong 4 CLO2,
(Tiét 19-21) Lo
[8] Kiém tra giira ky CLOl,
(Tiét 22-24) gigg
[9] Chuong 5. Ham loi CLO2
(Tiét 25-27) | 5.1. Dinh nghia va mot s6 tinh chat co ban
5.2. Phép toan bao toan tinh 10i
5.3. Ham 16i kha vi-Dic trung cap mot va cap hai
[10] 5.4. Dang diéu dia phuong ciia ham 10i CLO2,
(Tiét 28-30) | 5.5. Dudi vi phan CLO4
5.6. Ham lién hop
Bai tap chuong 5
[11] Chuong 6. Tdi wu 16i CLOl,
(Tiét 31-33) | 6.1. Khai niém co ban gigg’
6.2. Mot sO vi du
6.3. Piém ding trong bai toan quy hoach 16i
6.4. Phép chiéu truc giao
6.5. Phuong phap chiéu gradient
[12] Bai tap va bai tap thwe hanh Chwong 6 CLO1,
(Tiét 34-36) gigg
- CLO4
[13] Chwong 7. Ly thuyét toi wu c6 rang bugc CLOl,
CLO2

(Tiét 37-39)

7.1. Mot s0 khai ni¢m vé bai toan toi uvu rang bude




7.2. Piéu kién tbi vu cép mot
7.3. Diéu kién tbi wu cap hai
7.4. Bai toan d6i ngiu

7.5. Bi ngau manh trong bai toan 15

[14]
(Tiét 40-42)

Bai tap va bai tap thuc hanh Chuwong 7

CLOI,
CLO2,
CLO4

[15]
(Tiét 43-45)

On tap cudi ky

CLOI,
CLO2,
CLO3,
CLO4

7. Tai liéu phuc vu mon hgc

Giao trinh chinh:

[1] Amir Beck, Introduction to Nonlinear Optimization:
Theory, Algorithms, and Applications with MATLAB, SIAM &
MOS, Philadenphia, 2014.

Tai liéu tham khao
thém:

[2] Stephen Boyd, Lieven Vandenberghe, Convex Optimization,
Cambridge University Press, 2004.

[3]Yurii  Nesterov, Introductory Lectures on Convex
Optimization: A Basic Course, Springer US, 2004.

[4] Jorge Nocedal, Stephen J. Wright, Numerical Optimization
(2" edition), Springer, 2006.

[5]Jean-Baptiste Hiriart-Urruty, Claude Lemaréchal,
Fundamentals of Convex Analysis, Springer, 2001.

Cac loai hoc liéu
khac:

[Matlab (Optimization Toolbox), GNU Octave, Scilab, co s¢ dir
li¢u, trang web]

8. Panh gia két qua hoc tip

8.1. Hinh thirc danh gia theo CLO

Hinh thice danh

Chuan dau ra caa hoc

Muc dich A
gla phan
Danh gia kha niang hiéu 1y thuyét: nhiing
Tu luan chirng minh, tinh toan, 1ap Iuén toan hoc | CLO1, CLO2, CLO3

mot cach logic va chat ché.




Bai tap trén 16p

Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai toan cu thé theo nhoém hodc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay loi
giai mach lac.

CLOl, CLO2, CLO3,
CLO4

Bai tap ¢ nha

banh gia nang luc tu hoc, tu duy doc lap
va kha ning van dung kién thic vao cic

tinh huéng nang cao hodc mé rong; dong

CLO1, CLO2, CLO3,

thoi phat trién ky ning nghién ctu ca | CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. K¢ hoach kiém tra danh gia theo CLO
. < ‘A ;s . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia didm HP Y4
1 Qud trinh 40%
Lén 16p day du cac budi
hoc va dang gio; tich cuc Tt ci che
Chuyén can tham gia hoat dong hoc tap 2. CLO4
n . A =" "> | budi hoc
trén 16p va nghiém thc
trong qua trinh hoc.
Thuc hién ddy du céc bai [c4c Budi
tap, trinh bay chat ché, | 24,7, CLO1,
Bai ta logic, thé hién tu duy phan 10, 12, 14, CLO2,
P tich va van dung kién thirc 15 CLO3,
da hoc vao viéc gidi bai CLO4
tap.
Giai cac bai toan tuy luan, 2. CLOI,
.2 U . : , - .| Budi hoc CLO2,
Kiém tra gitta ky | chirng minh, tinh toan, van 2 CLO3
dung kién thtrc da hoc. CLO4
2 Cuéi ky 60%
Thi két thuc hoc Danh gjé kha nang Vé’.n Theo lich CLOl,
hin dung, tong hop céc kién | |, i CLO2,
p L ... . . ..lcua Nha
thirc da hoc dé giai cac bai CLO3,




toan tu ludn mot cach
chinh xac va chat ché theo
yéu cau hoc phan va dap
an chuén cua giang vién.

truong

CLO4

8.3 Thang danh gia chuin diu ra (CLO)

CLO1: Hiéu va van dung dugc mot s6 khai niém va két qua co ban vé bai toan to1 uu (co
rang budc cling nhu khong rang budc): nghiém dia phuong, nghiém toan cuc, diéu kién
to1 vu cap mot, di€u kién to1 uu cap hai,... Cac bai toan déi ngau va mot so6 van dé lién

quan dén nghiém

Fail - | Beginning - | Developing - | Sufficient - | Exemplary -
Thang  danh | Below Needs Marginally | Meet Exceeds
gia Expectation | Improvement | adequate expectation | expectations

<40% 40%-54% | 55%-69% | 70%-84% | 85% - 100%
Hiéu va van Khéng hiéu | Hiéu duoc | Hiéu dugc | Hiéu duoc | Hiéu chinh
dung dugc mot | dugc cac cac khai cac khai cac khai xac cac khai
s6 khai niém va | khai niém niém va cac |niémvacac |niém vacac |niém vacac
két qua coban | va tinh chat | két qua co két qua co két qua co két qua co
vébaitoan ti |cobancua |banvébai |banvébai |banvébai | ban vé bai
uu (c6 rang diém t6i wvu | toan tbi wu toan t6i wu toan t6i wu toan toi wu
budc cling nhu | trong bai rang budc, rang budc, rang budc, rang budc,
khong rang toan rang khong rang | khong rang | khong rang | khong rang
budc): nghiém | budoc hodc | budc, mot s6 | bude (bao bude (bao budc (bao
dia phuong, khong rang | két qualién | gdm cacac | gdbm ca cic | gom ca cac
nghiém toan budc. quan dén diéu kién bac | diéu kién bac | diéu kién bac
cuc, diéu kién | Khong giai | diém toi wu. | nhét, bac 2). | nhat, bac 2). | nhat, bac 2).
tdi wu cép mot, | duoc cac Giai duoc Giai duoc Hiéu bai toan | Céc két qua
diéu kién tdi vu | bdi coban. | motsdbai | motsébai | ddi ngiu. lién quan dén
cép hai,... Cac todn co ban. | todn co ban. | Van dung bai toan d6i

bai toan doi
ngau va mot sd
van dé lién quan
dén nghiém

duogc dé giai
cac bai toan.

ngau. Van
dung duoc
dé giai cac
bai toan.

CLO2: Hiéu va van dung dugc mot s6 khai ni¢m va két qua co ban lién quan dén tap 16i:
tinh chat t6 p6, dang di¢u ti€ém can, cau tric bién,... va ham 16i: dang di¢u dia phuong va
toan cuc, dudi vi phan, ham lién hop,...

Thang  danh

Fail -

Beginning -

Developing -

Sufficient -

Exemplary -




gia Below Needs Marginally Meet Exceeds
Expectation | Improvement | adequate expectation | expectations
< 40% 40%-54% 55%-69% 70%-84% 85% - 100%
Hiéu va van Khéng hiéu | Hiéu cac Hiéu céc Hiéu céc Hiéu chinh
dung dugc mot | duoc phén khai niém va | khai niém va | khai niém va | xac cac khai
s0 khai niém va | 16n céc tinh chit co | tinh chatco | tinh chitco | niém va két
két qua coban | khainiém | ban lién quan | ban lién quan | ban lién quan | qua co ban
lién quan dén co ban, dén tap 161, dén tap 161, dén tap 161, lién quan dén
tap 16i: tinh chit | hodc tinh | ham16ilién | ham 16i lién | ham 1i lién | tap 161, ham

to po, dang di¢u
tiém can, cau
trac bién,... va
ham 10i: dang
di¢u dia phuong
va toan cuc,
dudi vi phan,
ham lién hop,...

chét co ban
ctia tap 10i,
ham 16i.
Khong hiéu
duoc cach
giai cac bai
toan toi wu
dua vao cac
kién thirc
trén.

quan dén bai
todn to1 uu.

quan dén bai
toan tdi uu.
Hiéu duoc
cach giai
quyét nho
cac kién thirc
trén

quan dén bai
toan tdi uu.
Van dung
duogc dé giai
cac bai toan
tb1 uu.

16i lién quan
dén bai toan
tdi vu. Van
dung duoc
cac kién thirc
nay dé giai
quyét cac bai
toan

CLO3: Van dung dugc mot sd phuong phap t6i wu s6 vao bai toan thuc tién: phwong phap
hudng gidm, phuong phap gradient, phuong phap Newton,...

Fail - | Beginning - | Developing - | Sufficient - | Exemplary -
Thang danh | Below Needs Marginally Meet Exceeds
gia Expectation | Improvement | adequate expectation expectations
< 40% 40%-54% | 55%-69% | 70%-84% | 85% - 100%
Van dyng duge | Khong hiéu | Hiéu dwoc | Hiéu dugc | Hiéu dugc | Hiéu duoc
mdt sd phuong | cac thuat cac thuat cac thuat cac thuat cac thuat
phap t6i wu s6 toan cua todn cua cac | todn cua cac | toan cua cac | toan cua cac
vao bai toan cac phuong | phuong phap | phuong phap | phuong phap | phuwong phap
thuc tién: phap huong | huong gidm, | huong gidm, | hudng giam, | hudng gidm,
phuong phap giam, phuong phap | phuong phép | phuong phép | phuong phap
hudng gidm, phuong gradient, gradient, gradient, gradient,
phuong phap phép phuong phap | phuong phép | phuong phép | phuong phap
gradient, gradient, Newton,... Newton,... Newton,... va | Newton,... va
phuong phap phuong hiéu duoc van dung ¢ | van dung
Newton,... phap cac bu’(')'c. lam | gidi quyét thuan thyc dé
Newton,... khi van dung cg'lc baitoan | gidi cé}c bai
Khong hiéu vao cac bai | toiuu toan toi uu
duogc cach lién quan.
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van dung
giai quyeét
bai toan

toan thuc té.

CLO4: Thuc hién dugc qua trinh tu hoc, tu doc tai li¢u, tu nghién ctru va giai quyét van
dé mdt cach doc lap. Hinh thanh phuong phap tiép can céc kién thirc méi va chuyén sau
trong ly thuyét to1 uvu.

Thang danh gia | Fail - Beginning - | Developing - | Sufficient- | Exemplary -
Below Needs Marginally Meet Exceeds
Expectation | Improvement | adequate expectation | expectations
< 40% 40%-54% 55%-69% | 70%-84% | 85%-100%
Thuc hién dugc | Khong thé | Tu hoc, gidi | Thuc hi¢n Chu dong tu | Tu nghién
qua trinh tu hoc, | tu hoc hoac quyét van dé | dugc qua hoc, doc hiéu | ctru sang tao,
tu doc tai licu, giai quyét don gian khi | trinh ty hoc, | tai liéu giai quyét
tu nghién cuu van dé néu | c6 hudng van dung chuyén duoc van dé
va giai quyét khong co6 | dincuthé | kién thirc nganh, van | méi co do
van dé mot cach | hudng dan nay dégiai | dung kién phtrc tap cao
doc lap. Hinh cu thé quyét bai thirc vao cac | trong linh
thanh phuong toan toi uwu bai toan co vue toi uu,
phap tiép can co ban ban va mé& va dé xuat
cac kién thurc rong trong phuong phap
méi va chuyén t6i wu hoc tap hiéu
sau trong 1y qua
thuyét tbi uu.
9. Cac quy dinh chung

Cam ket cua giang vién

Lén 16p dung gio, giang du tiét va day du ndi dung, chuin
bi dﬁy du tai liéu co lién quan dé cung cép cho sinh vién;
san sang hd trg sinh vién trong qua trinh hoc tap dé dam

bao két qua hoc tap.

Yéu cau doi voi sinh vién

Chuan bi day du tai liéu co lién quan, on lai cac kién thirc
0 cac hoc phan tién quyét trudc, tham du cac bai giang,
lam céc bai tap, chuén bi trude nodi dung bai hoc, tham gia

thao luan tich cyuc trong cac gid tu hoc hodc trén 16p.

Quy dinh vé tham dy 16p hoc

Tham dy day du cac budi hoc.

Quy dinh vé hanh vi trong
16p hoc

Nghiém tac nghe giang va ghi chu, tich cuc suy nghi, thao

luan deé tra 101 cau hoi.

Céc quy dinh khéc

- Tuan tha cic quy dinh ctia Nha trudng lién quan dén
hoc tap va thi cur.
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- Trung thyc trong hoc tap va kiém tra, tuyét doi khong
gian lan.
Tich cuc tham gia cac hoat dong chuyén mon, khi dugc

yéu cau.
Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN
TS. Nguyén Bio Tran PGS.TS. Lé Cong Trinh
GD. CTPT TK. QL. CTPT
TS. Lé Quang Thuin PGS.TS. Lé Cong Trinh
HIEU TRUONG
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BO GIAO DUC VA PAO TAO

TRUONG PAI HQC QUY NHON

CONG HOA XA HOQI CHU NGHIA VIET NAM

Poc 1ap — Tw do — Hanh phic

PE CUONG CHI TIET

HQC PHAN: Phan tich, thiét ké va danh gia thuit toan
Tén tiéng Anh: Algorithm Analysis, Design, and Evaluation
THUQC CTDPT NGANH TOAN UNG DUNG

1. Théong tin chung vé hoc phan:

1) M hoc phan: 1050376
2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 27

- Bai tép 18

- Thao luan: 0

- Thuc hanh/Thi nghi€ém: 0

- Tong s6 tiét quy doi

4) Day cho SV ndm thtr

Hoc ky 4, ndm thir 2

5) Hoc phan hoc trudc:

+ Tén HP: Tin hoc co so: 1050240

6) Cac giang vién giang day

+ Ho Van Lam, Khoa CNTT
+ Pinh Thi Hong Huyén, Khoa CNTT

7) Khoa Quan 1y hoc phan

Khoa Cong nghé thong tin

8) Loai hoc phén:

Bit budc ] Tu chon tu do

COTu chon theo dinh hudng (bit budc)

9) Thudc thanh phan hoc tap

[1 Gido duc dai cuong

Co s& nganh/khdi nganh
[J Chuyén nganh

0 B6 tro

[J Thuec tap, thuc té

[ 6 an t6t nghiép/ Khoa luan tét nghiép

10) Ngon ngir giang day

Tiéng Viét

[ Tiéng Anh

11) Phuong thuc giang day

O Tryc tiép




O Tryc tuyén

Truc tiép va truc tuyén

2. M6 ta hoc phan (nhu ban hién hanh)

Hoc phén cung cép cho nguoi hoe cac khai niém, cac dac trung cua thuat todn, cac cach
mo ta thudt toan, mot sb yéu cau dbi voi thuat toan. Cac thuat toan so cap: tim kiém, sap
xép. Pé quy. Mot s6 ky thuat thiét ké va danh gia thuat toan: Chia dé tri, Quy hoach
dong, Tham lam, Vét can, Quay lui.

3. Muc tiéu ciia hoc phan (ky hiéu COs)

+ CO1: Cung cap cho sinh vién nhitng hiéu biét cin ban vé thuat toan: cac khai
niém, cac cach mo ta, danh gia d phuec tap tinh toan.

T CO;: Van dung duoc cac thuét toan co ban: Sép xép, Tim kiém, k¥ thuat B¢ quy
deé giai quyé€t bai toan trong thuc té.

+ CO3: Str dung mot sd ky thuat thiét ké thuat toan dién hinh: Chia dé tri, Quy
hoach dong, Tham lam, Vét can, Quay lui dé thiét ké cac thuat toan giai quyét cac bai
toan.

+ CO4: Nguoi hoc udce lugng, danh gid dugc do phire tap khi xay dung, thuc hién
thuat toan.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao ctia PLOs )
Hoc phéan déng gop cho chuan dau ra PLO ctia chuwong trinh dao tao tai PI theo mirc d sau:
L = Mic thap; M = Mtic trung binh; H = Mtc cao

Ki Noi dung CLO bong gop cho | Muc do
hi¢u PLO.PI dong gop
CLO1 | Giai thich duoc cac khai niém co ban vé thuat | PLO3.1 XM
toan, cac tinh chét ctia thudt toan.
CLO2 | Van dung dugc mot sO thuat toan co ban: sép xép, PLO3.1 XM
tim kiém trén mang va k¥ thuat Dé quy.
CLO3 | Ung dung dugc cac ki thuat thiét ké thuat toan: | PLO3.1 XM

Chia dé tri, tham lam, quy hoach dong, vét can,
quay lui dé thiét k& thuat toan.
CLO4 | banh gia, udc lugng duge do phuce tap cia mot | PLO3.1 XM

s6 thuét toan.




CLOS5 | Xac dinh dugc k¥ nang va thai d§ nghiém tuc,
chu dong trong qua trinh hoc tap, tim hiéu va van

dung thuat toan.

PLO3.1 XM

5. Phwong phap, hinh thirc to chirc day hoc

Phuwong phap, R a3 .
hinh thire to Muc dich Chuan dau ra cia hoc
, : phan dat dugc
chirc day hoc
Cung cap cho nguoi hoc h¢ thong kién
thitc nén tang cua hoc phan mot cach
Dién giang khoa hoc, logic. Cu thé: Trinh bay, dién CLOL, (é]i%i’ CLO3,
giai cac khai niém, k¥ thuat thiét ké va
danh gia thuat toan.
Tuong tdc qua lai gitra giang vién voi
| nguoi hoc va gilra nguoi hoc voi nhau | ¢ 01 CLO2. CLO3
Day hoc tuong tic nham ting cuong tu duy phan tich, rén CLO4, CLOS
luyén k¥ ning mo ta, thiét ké giai phap.
o Ren luyén kha nang tu hoc tap va nghién | -1 02. cCLO3. CLO4
Bai tap cir CLOS
6. Ké hoach gidng day chi tiét
Buoi hoc Noi dung CPR hoc
phan
1) 2) 3)
[1] Chuong 1. Cac khai ni€ém co ban ciia thuat toan CLOI
Tiet 1-3
(HEt1-3) 1) 1. Kndi niém thut todn
1.2. Béc trung cua thuat toan
1.3. Céc céch biéu dién thuat toan
1.4. Thyc thi thuat toan
[2]&[3] Chuwong 2. Mt sé thuat toin co ban CLO2
Tiet 4-9 .
(TIE4-9) 151, Céc thuat todn tim kiém
2.2. Cac thuat toan sap xép
2.3. K¥ thuat d¢ quy
[4]& [5] Bai tap vé thuit toan tim kiém, sip xép, dé quy CLO2,
(Tiet 10-15) CLO5
6] Chuong 3. D¢ phirc tap cua thuit toan CLO4
(Tiet 16-18)




3.1. B0 phtic tap cua thuat toan
3.2. Tiéu chuan danh gi4 thuit toan

3.3. Panh gia d6 phirc tap ctia mot sb thuat toan

toan

7] Bai tip danh gia do phirc tap ciia thuit toan CLOA4,
(Tiet 19-21) CLO5

8] Chuong 4. Cac phwong phap thiét ké thuat toan CLO3
Tiet 22-24 C s
(Tie )| 4.1 Phuong phip thiét ké thuat todn

4.2. Phuong phap Chia dé tri

9] Bai tip Phwong phap thiét ké thuat toan Chia dé tri CLO3
(Tiet 25-27) CLO5

[10] Chwong 4. Cac phwong phap thiét ké thuat toin CLO3
Tiet 28-30
(Tie ) 4.3. Phuong phap Tham lam

[11] Bai tip Phwong phap Tham lam thiét ké thuét toan CLO3
(Tiet 31-33) CLOS5

[12] Chuwong 4. Cac phwong phap thiét ké thuat toin CLO3
Tiet 34-36
(Tie ) 4.4. Phuong phap Quy hoach dong

[13] Bai tip Phwong phip Quy hoach déng thiét ké thuat | CLO3,
(Tiet 37-39) | (04 CLO5

0oan

[14] Chwong 4. Cac phwong phap thiét ké thuat toin CLO3
Tict 40-42
(Tie ) 4.5. Phuong phap Vét can, Quay lui

[15] Bai tap Phwong phap Vét can, Quay lui thiét ké thuat | CLO3,
(Tiet 43-45) CLO5

7. Tai liéu phuc vu mon hgc

Tai liéu chinh

Algorithms, Pearson 2012.

[1] Anany Levitin, Introduction to The Design And Analysis of

thém:

Tai liéu tham khao

hanh ndi by Truong Pai hoc Quy Nhon

[2] H6 Anh Minh, Gido trinh nhip mén thuét toan, Tai liéu luu

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuin diu ra caa hoc
g Muc dich X :
gia ’ phan
Danh gid kién thirc nén tang, kha nang
Ty luan phan tich khai ni€ém, giai thich va danh gid | CLO1, CLO2, CLO3

do phuec tap thuat toan




Danh gia kha ning van dung kién thirc dé

giai quyét bai toan cuy thé, Iya chon va ap

Baitap dung thudt todn phit hop: thé hién ky nang | CT0% CLO3, CLO4
thiét ké, cai dat va trinh bay thuét toan
Panh gia mirc d6 hiéu sau, kha nang phan
xa tu duy, giai thich va bao vé phuong an
Vén dép giai quyét bai toan bing thuit toan phu | CLOL %Lngs CLO3,
hop; kiém tra tinh chu dong va tu duy
logic
8.2. Ké hoach kiém tra danh gia theo CLO
. < ‘A , as . Thoi CDR ciaa | Trong
STT Danh gia Tiéu chi danh gia didm Hp ¥
1 Quada trinh
Tham gia day du cac budi C4 aua
Chuyén can hoc va tuong tac tot véi trigh CLOl1 10%
g140 vién
Thuc hién tot tat ca cac | Ca qua CLO1,
Bai tap bai tap va ndp bai tdp day | trinh CLO2, 20%
du CLO4
Klem tra gitta | Thuc hl@l’{ m(_)At bai kiem G‘1u:a hoc CLO? 20%
ky tra theo yéu cau ky
2 Cudi ky x £ CLO3,
Klgm tra két thuc hoc Cudi Ky CLOA4, 50%
phan CLO5

8.3 Thang danh gi4 chuan dau ra (CLO)
CLOI: Giai thich dugc cac khai niém co ban vé thuat toan, cac tinh chét cua thuat

toan.
’ Fail - Below Beginning - Deve%oping - | Sufficient - Exemplary -
Thang danh Expectation Needs Marginally Meet ' Exceeds
gia - 40% Improvement | adequate expectation expectations
° 40%-54% | 55%-69% | 70%-84% | 85% - 100%
Gidi thich dugc | Khong  giai | Nhan  dién | Giai  thich | Gidi  thich | Gidi  thich
cac khai niém | thich  duoc | duoc cac | dung cac | dung cac | dung cac
co ban vé thuét | cac khai | khai niém co | khai niém co | khai niém va | khai niém, hé
todn, cac tinh | niém co ban | ban, nhung | ban nhu thuat | lién hé dugc s6  va giai

chat cua thuat
toan.

vé thuat toan,
céc tinh chat
cua thuat
toan.

giai thich con
mo ho hoac
sai sot.

toan, do phuc
tap, budc lap,
diéu kién
dung,...

y nghia cua
chung trong
mot s6 tinh
hudng cuy thé.

thich duoc y
nghia trong
cac tinh
hudng cuy thé

CLO2: Van dung duoc mdt s6 thuat todn co ban: sap xép, tim kiém trén mang va k§

thuat B¢ quy.




mot sO thuat
toan co ban:
sap x€&p, tim

kiém trén
mang va k¥
thuat B¢ quy

dung duoc
mot s thuét
toan co ban:
sap xép, tim
kiém trén
mang va k¥
thuat B¢ quy.

duoc mot sb
thuat toan co
ban: sip xép,
tim kiém trén
mang va ky
thuat b¢ quy
nhung khong
ding  cach
hoac sai khi
tinh d§ phuc
tap.

duge mot sb
thuat toan co
ban: sip xép,
tim kiém trén
mang va k¥
thuat B¢ quy
0 muc don
gian.

dung mot sb
thuat toan co
ban: sip xép,
tim kiém trén
mang va k¥
thuat B¢ quy
cho bai toan
cu thé

Fail - Below Beginning - Deve@oping - | Sufficient - | Exemplary -
Thang danh Exbectation Needs Marginally Meet Exceeds
gia - 4p00/ Improvement | adequate expectation expectations
° 40%-54% 55%-69% 70%-84% 85% - 100%
Van dung dugc | Khong van | Van dung | Van dung | Van dung | Van dung

ding va phan
tich duoc
mot sd thuat
toan co ban:
sap xep, tim
kiém trén
mang va k¥
thuat B¢ quy

CLO3: Ung dung

duoc cac ky thuat thiét ké thuat toan: Chia d¢é tri, tham lam, quy hoach

dong, vét can, quay lui dé thiét ké thuat toan.

Chia dé tri,
tham lam, quy
hoach  dong,
vét can, quay
lui dé thiét ké
thuat toan.

toan: Chia dé
tri, tham lam,
quy  hoach
dong, vét
can, quay lui
dé thiét ké
thuat toan.

Chia dé tri,
tham  lam,
quy  hoach
dong, vét
can, quay lui
dé thiét ké
thuat  toan
nhung chua

Chia dé tri,
tham  lam,
quy  hoach
dong, vét
can, quay lui
dé thiét ké
thuat  toan
nhung con

Chia dé tri,
tham  lam,
quy  hoach
dong, vét
can, quay lui
dé thiét ké
thuat  toan
cho bai toan

, Fail - Below Beginning - Deve@oping - | Sufficient - | Exemplary -

Thang danh Expectation Needs Marginally Meet _ Exceeds
gi;i < 40% Improvement adequate expectation expectations
° 40%0-54% 55%-69% | 70%-84% | 85% - 100%
Ung dung | Khong tng | Ung dung | Ung dung | Ung  dung | Ung dung va
dugc cac k¥ |dung duoc | dugc cac k¥ | dugc cac k¥ | duoc cac ky | phan tich
thuat thiét ké | cac ky thuat | thuat thiét ké | thuat thiét ké | thuat thiét ké | danh gia
thuat toan: | thiét ké thuat | thuat  toan: | thudt toan: | thudt  toan: ding cac ky

thuat thiét ké
thuat toan:
Chia dé tri,
tham  lam,
quy  hoach
dong, vét
can, quay lui
dé thiét ké

40%-54%

55%-69%

70%-84%

van dung nham 1an | cu thé, trinh | thudt  toan
chinh x4c. gitra cac | bay 1o rang | phu hop véi
phuong cach giai | tung tinh
phap. quyeét. hudng.
CLO4: bBanh gia, udc lugng duge d phuc tap cia mot s6 thuét toan.
Fail - Below Beginning - Deve@oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet Exceeds
gia - 4p00/ Improvement | adequate expectation | expectations
0

85% - 100%




banh gia, udc
luong duogc do
phtic tap cua
mot sb thuét
toan.

Khéng danh
gia, udc
luong duogc
do phuc tap
cua mot s6
thuat toan.

banh  gia,
udc  luogng
dugc do phuc
tap cua mot
s6 thuét toan

nhung con
16i doi véi
nhitng phép
toan don
gian.

banh  gia,
udc  luong
dugc do phuc

tap cua mot
s6 thuét toan
nhung con
16i d6i voi
nhitng phép
todan  phuc
tap.

banh  gia,
uéc  luogng
dugc do phuc

tap cua mot
sO thuat toan
don gian.

Danh gia, udc
luong dung do
phuc tap cua
mot sd thuét
toan don gian.

CLOS: Xéc dinh dugce ky nang va thai do nghiém tac, chu dong trong qua trinh hoc tap,
tim hi€u va van dung thuit toan.

Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing -
Marginally
adequate

55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds
expectations
85% - 100%

Xac dinh duoc
ky nang va thai
dd nghiém tuc,
chu dong trong
qué trinh hoc
tap, tim hiéu va
van dung thuat
toan.

Khong xéc
dinh duoc k¥
nang va thai
do nghiém
tuc, chu dong
trong qua
trinh hoc tap,
tim hiéu va
van dung
thuat toan.

Xac dinh
dugc k¥ nang
va thai do
nghiém tuc,
chu dong
trong qua
trinh hoc tap,
tim hiéu va
van dung
thuat  toan
nhung thiéu
chu dong, it
tham gia thao
luan hoac tu
tim hiéu.

Thuc  hién
duoc nhiém
vu hoc tap ca
nhan, c6 tim
hiéu thém tai
liu.

Chu  dong
trong hoc tap,
tim kiém tai
liu, co6 y
thirc cai thién
nang luc ban
than.

Thé hién tinh
than tu hoc,
nghién  cuu,
kham pha
thuat toan méi
va chia sé voi
nguoi khac.

9. Cac quy dinh chung

Cam két cua giang vién

Lén l6p ding gio, giang du tiét va day du noi
dung, chuan bi day du tai liéu c6 lién quan dé
cung cp cho sinh vién; sin sang hd tro sinh
vién trong qua trinh hoc tap dé dam bao két
qua hoc tap.

Yéu cau doi voi nguoi hoc

Chuan bi day du tai liéu co lién quan, on lai
cac kién thirc & cac hoc phan tién quyét trude,
tham du céc bai giang, 1am céc bai tap, chuin
bi trudc ndi dung bai hoc, tham gia thdo luan
tich cuc trong cac gio tu hoc hoac trén 16p.

Quy dinh vé tham du 16p hoc

Tham du dﬁy du cac budi hoc, Véng hoc s€ bi
trr di€ém chuyén can theo ti 1€ tuong ung.




Quy dinh vé hanh vi trong 16p hoc

Nghiém tic nghe giang va ghi chaq, tich cuc
suy nghi, thdo luan d¢ tra 101 cau hoi.

Céc quy dinh khac

khong

GV. BIEN SOAN

TS. H6 Vin LAm

GD. CTDT

TS. Lé Quang Thuin

Binh Dinh, ngay  thang  nam 2025

TK. QL HQC PHAN

TS. Lé Xuén Viét

TK. QL. CTDT

PGS.TS. Lé Cong Trinh

HIEU TRUONG



BO GIAO DUC VA BPAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC QUY NHON Poc lap — Ty do — Hanh phiic

~ DE CUONG CHITIET
HQC PHAN: LAP TRINH HUONG POI TUQONG

Tén tiéng Anh: Object oriented Programming
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phén:

1) Mi hoc phan: 1050250
2) S6 tin chi: 03
3) Hoat dong hoc tap (sé tiét)
- Ly thuyét: 20
- Bai tép 10
- Thao luan:
- Thuc hanh/Thi nghi€ém: 30
- Tong s6 tiét quy doi 60
4) Day cho SV nam tht Hoc ky 04, nam thir 02.
+ Tin hoc co s& (1050240)

5) Hoc phan hoc trude: . , .
+ Cau trtc dir 1iéu va giai thuat (1050375)

+ Nguyén Thanh Binh, Khoa CNTT

6) Céc giang vién giang day + Pham Van Viét, Khoa CNTT
+
7) Khoa Quaén 1y hoc phan Khoa Cong nghé thong tin

. Bit budc O Tu chon tu do
8) Loai hoc phan: ,
[Ty chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong

Co s¢ nganh/khdi nganh
[J Chuyén nganh

0 B6 tro

(] Thuc tap, thuc té

9) Thugc thanh phan hoc tap

[0 D6 an t6t nghiép/ Khoa luan tét nghiép

10) Ngon ngir giang day Tiéng Viét




Tiéng Anh

O Tryec tiép
11) Phuong thire gidng day O Tryc tuyén

Truyc tiép va tryc tuyén

2. M ta hoc phin (nhu ban hién hanh)

Hoc phan gi6i thiéu nhitng khai niém co ban trong 1ap trinh huéng d6i twong nhu: 16p,
d6i tuong, thudc tinh, phuong thic, thong diép va quan hé cua ching, ciing nhu tinh
bao gdi, tinh ké thira, tinh da hinh,... nham giup ngudi hoc c6 cai nhin tong quét vé 1ap

trinh hudng ddi tugng.

Hoc phan ciing gi6i thiéu mot trong nhitng ngon ngir lap trinh huéng dbi tuong 1a Java
va nguoi hoc thyce hanh trén ngon ngtr 1ap trinh ndy. Cac khai niém cuia 1ap trinh huéng

d6i twong duoc tudong minh qua ch phap 1énh va cach to chitc chuwong trinh trong Java.

3. Muc tiéu ciia hoc phan (ky hiéu COs)

+ COI1: Trang bi cho ngudi hoc céc kién thirc co ban vé 1ap trinh hudng ddi tugng va y
nghia ctia phuong phap 1ap trinh hudng ddi tugng.

+ CO2: Cung cip nén tang vé tu duy lap trinh huéng d6i twong va cac khai niém cét 16i
nhu 16p, dbi twong, ké thira, da hinh, dong goi.

+ CO3: Phét trién k¥ nang ciia sinh vién trong viéc t6 chirc va viét chuong trinh theo
phuong phép 1ap trinh hudéng ddi twong, k¥ ning st dung ngdn ngir 1ap trinh Java dé phat
trién cac ung dung co ban st dung k¥ thuat lap trinh hudng ddi twong, va mot s6 tién ich
trong lap trinh hudng d6i tuong nhu: xir 1i ngoai 16, dong vio ra.

+ CO4: Hinh thanh cho ngudi hoc y thic t6 chitc va viét chuong trinh hiéu quéa va rd
rang, stt dung duoc céc tién ich va dic trung ma ngdn ngit lap trinh huéng ddi tuong

cung cap.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan dau ra cua hoc phan va mdi lién hé véi cac chi bao ciia PLOs )
Hoc phan déng gép cho chuan déu ra PLO ctia chuwong trinh dao tao tai PI theo mirc do sau:
L = Miic thap; M = Mtic trung binh; H = Mtic cao

Ki . Pong gop cho | Mirc do
N Noi dung CLO ) )
hi¢u PLO.PI dong gop
Trinh bay dugc cac khai niém co ban vé 1ap trinh
CLO1 o PLO3.PI2 XM
hudng doi tugng.




Thiét ké va cai dat dugc cac 16p, doi tugng, cau

CLO2 | trac diéu khién, va thuat toan dé giai quyét baitoan | PLO3.PI2 XM

thyc tién bang ngodn ngit Java.

Phat trién dugc cac tng dung Java don gian c6

CLO3 | sir dung tu duy hudng dbi trong nham mé hinh | PLO3.PI2 XM

héa bai toan thyc té trong Toan hoc va Tin hoc.

5. Phwong phap, hinh thirc to chirc day hoc

Phuwong phap, hinh Muc dich CDR cua HP
thire to chirc day hoc dat dugc
Dién giang Cung cap cho ngudi hoc cac khai niém co CLO1,

ban vé 1ap trinh huéng d6i tuong va mot CLO2
s6 tién ich do ngdn ngit Java cung cap.
Pam thoai, van dap | Giap sinh vién hiéu thém vé kién thirc ctia CLOl,
mon hoc va chu dong trong viéc tim kiém CLO2,
A tea CLO3
kién thtrc lién quan.
Bai tap Gitip sinh vién cung c6 kién thtrc ctia mon CLOl,
hoc va biét cach van dung vao bai todn cu CLOZ,
2 CLO3
the.
Thuc hanh Giup sinh vién rén luyén ky nang lap CLOl,
trinh, khai bao va cai dit cac 16p déi tuong CLOZ,
N v 2 CLO3
cho nhiing bai toan cu thé.
6. Ké hoach gidng day chi tiét
Buoi hoc NoOi dung CDR hoc
phan
(D) _® , (3)
Chuong 1: Gi6i thi€u v€ 1ap trinh huéng do1 tuong CLO1
1.1 Gidi thi€u vé lich st phat trién cac phuong phap 1ap trinh
1.2. Cac khai niém co ban
1 1.3. Y nghia cua 1ap trinh hudng doi tuong
1.4. Cac budc xay dung chuong trinh theo phuong phap lap
trinh hudng doi tuong
1.5. Giéi thiéu ngdn nglr UML
1.6. Cau hoi 6n tap
Chuong 2: Lop va Doi tuong CLO1
5 2.1. Cl phap khai bao 16p don gian CLO2
2.2. boi tugng
2.3. Phuong thure khoi tao




2.4. Phuong thirc truy xudt
2.5. Poi tuong this

2.6. Hang

2.7. Thanh phan tinh

2.8. Vi du minh hoa

Chuong 2: Lép va Pbi tuong (tiép theo) CLO1
3 2.10. T6 chirc goi trong java CLO2

2.11. Mot sb 16p co ban trong Java

Chuong 3: Ké thira CLO1

3.1. Khai bao ké thira CLO2

3.2. Pham vi ké thira
4 3.3. Béi twong supper ,

3.4. Phuong thure khoi tao trong ké thura

3.5. PBinh nghia lai phuong thure

3.6. Lién két muon

3.7. Vi du minh hoa

Chuong 3: Ké thira (tiép theo) CLO1

3.8. Lop Object CLO2
s 3.9. Da ké thira

3.10. Lép truu tugng

3.11. Giao dién

3.12. Mot sd 16p tién ich trong Java

Bai tap ké thira CLO1
6 CLO2

CLO3

Chuong 4: Xt 1y ngoai 1€ CLO1

4.1. Khai niém ngoai 1¢ CLO2

4.2. Xtr 1y ngoai 1& CLO3
7 4.3. Lop Exception

4.4. Bat ngoai 1¢

4.5. Ném ra ngoai I¢

4.6. Dinh nghia 16p ngoai 1€ mé1

4.7. Vi du minh hoa

Bai tap xu li ngoai 1€ CLO1
8 CLO2

CLO3

Chuong 5: DONG VAO RA CLOI

5.1. Khai ni¢m CLO2

5.2. Lop InputStream, OutputStream
9 5.3. Lép FilelnputStream

5.4. L6ép FileOutputStream

5.5. Lop DatalnputStream

5.6. Lop DataOutputStream

5.7. Nhap dit li€u tir ban phim

Chuong 5: DONG VAO RA (tiép theo) CLO1
10 5.9. Lop Reader, Writer CLO2

5.10. Lop InputStreamReader, OutputStream Writer




5.11. Lop ObjectlnputStream, ObjectOutputStream
5.12. Lép RandomAccessFile
5.13. Lép File
Bai tap dong vao ra CLO1
11 CLO2
CLO3
Chuong 6: MOT SO LOP TIEN {CH VA KY THUAT LAP CLO1
1, | TRINH TRONG JAVA CLO2
6.1. Xur Iy chuoi, ngay thang CLO3
6.2 Lambda
Chuong 6: MOT SO LOP TIEN {CH VA KY THUAT LAP CLO1
TRINH TRONG JAVA (tiép theo) CLO2
13 6.3. Collections CLO3
6.4. Java generics
6.5. Bai tap
Bai tap ung dung cac tién ich CLO1
14 CLO2
CLO3
Bai tap tong hop CLO1
15 CLO2
CLO3
7. Tai liéu phuc vu mon hgc
Tai liéu chinh [1] Tran Thién Thanh, Lé Quang Hung, Pham Van Vi¢ét, Tran Thi

Lién, Lé Thi Thu Nga. Gido trinh Lap trinh huéng dbi tugng.
Truong Pai hoc Quy Nhon, 2016.

thém:

Tai li¢u tham khao [2] Somashekara et al., Object Oriented Programming with Java,

Prentice Hall, 2017.

[3] Ph.D. Lee, Roger Y., Object-Oriented Software Engineering
With UML: A Hands-on Approach (Computer Science,
Technology, and Applications), Nova Science Pub Inc, 2019.
[4] Emenwa Global, Ejike IfeanyiChukwu, 120+ Java Best

Practices: 120+ Practical Java Programming Projects for

Beginners, Independently published, 2021.

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh gia Muc dich

Chuan dau ra
cia hoc phan




Théo ludn va lam bai tap banh gia k¥ nang phan tich, tu duy, kha CLOI,
trén 16p nang van dung 1y thuyét. CLO2
. o Danh gia k¥ nang lap trinh, kha nang van CLO1
Thyc hanh trén 16p dung 1§ thuyét. CLO2
N Danh gia tong hop toan dién kién thuc, CLOI,
Bai tap tong hop kha nang tu duy, k¥ nang 1ap trinh. CLO,
CLO3
8.2. Ké hoach kiém tra danh gia theo CLO
. g oA , as . Thoi CDR ciaa | Trong
STT Danh gia Ti€u chi danh gia didm HP b
Quad trinh 40%
Bai tap, thao Muc d6 thuc hién cac 2. CLOl1, 0
| | luan yéu cAu ciia timg bai tap. | 20 P | cpop | 20%
Mitrc (;IC) thuc hién cac 7 CLO1,
Thyc hanh. yéu cau cua tirng bai Bu6i hoc CLO2, 20%
thuc hanh. CLO3
Cuoi ky 60%
Murc @6 hi€u, st dung
:
Thi thyc hanh | |0 S 8tat AWy Cubiky | CLO2, | 60%
bai toan, yéu cau theo
. . e CLO3
phuong phap hudéng doi
tuong.
8.3 Thang danh gi4 chuan dau ra (CLO)
CLO1: Trinh bay dugc cac khai niém co ban vé 1ap trinh huéng ddi tuong.
Duéimirc | Mirc bt dau, | €48\ i dap | M 6, vurot
Thang ) A e phat trién, , :
danh gis mong doi can cai thién twong déi i ung mong mong doi (85-
0 _ 0 1 - 0 0
(<40%) (40-54%) (55-69%) doi (70-84%) 100%)
Hiéu, trinh | Khong nim | Nam dugc Trinh bay Trinh bay Trinh bay Xuat
bay duogc duoc cac mot sO khai | duoc cac ding va day | sac, sau sac,
cac khai khai niém co | niém OOP khai niém co | du cac khai lién hé khai
niém co ban | ban nhu 16p, nhgng g(‘)n ban, nhu:ng, niém OOP, niém Vo1 tinh
vé lap triph doi tuong, ké nh~ém lan, con hanché | covidu h1~16ng t~h1_1’c
hudng doi thura, da dién dat chua | trong viéc minh hoa tien, dién giai
tuong. hinh; cau trd | r0 rang, vadn | gidi thich bang Javard | logic va mach
161 sai dung sai. hodc lién h¢ | rang. lac.
nghiém trong v&i1 ngdn ngl
hoac bd Java.
trong.




CLO2: Thiét ké va cai dat duoc cac 16p, ddi tuong, cAu trac diéu khién, va thuat toan
deé giai quy€t bai toan thuc tieén bang ngbn ngit Java.

Duéimirc | Mirc bt dau, | 0481\ i dap | Mo 6, vurot
Thang ) A . a phat trién, . :
danh gis mongodcﬂ can cai t?n;n twong déi di ung monog mong dgl (85-
(<40%) (40-54%) (55-69%) doi (70-84%) 100%)
Hiéu, thuc | Khong viét | Viét duogc Viét duoc Viét duoc Thiét ké phan
hanh, thiét | duwoc ma ma co ban mi dung ca | chuong trinh | mém c6 kién
ké va cai dit | chuong trinh | nhung con phap, cau hoan chinh, | trac tét, ap
duoc cac hodc ma co nhiéu 16 truc ro rang, cAu trac dung OOP hi¢u
16p, ddi 16i nghiém | logic hodc | c6 thé chay | hudng d6i qua, thudt toan
tuong, cdu | trong, khong | sai vé cAu dugc nhung | tuong 1o t61 wu, c6 binh
trac diéu chay duoc. truc OOP, con thiéu toi | rang, thuat ludn ma rod rang
khién, va thuat toan uu, thiétké |toanhoply, | vakiém thir
thuat toan khong hiéu 16p conhan | d& hiéu va c6 | thanh cong.
bang Java qua hodc ché. thé tai sur
khong day dung.
du.

CLO3: Phit trién dugc cac tmg dung Java don gian c6 sir dung tu duy hudng ddi
tuong nham mo hinh hoa bai toan thyuc té trong Toan hoc va Tin hoc.

Duéi  muc | Mac bat dau, Ml}’c d_axn & Muc du, dap | Muc tdt, vuot
Thang S| s .. .. |phat  trién, |, :
danh gis mong doi | can cai thién trong déi di Ung  mong | mong doi (85-
(<40%) (40-54%) (55-69%) doi (70-84%) | 100%)
Phat trién Khong thé C6é ytuong | Ung dung c6 | Ung dung Ung dung hoan
duoc cac trién khai mo hinh héa | thé chay, giai | chay tot, dap | chinh, mé hinh
ung dung tmg dung cu | nhung chwa | quyét duoc | Gmg ding hoa chinh xéc
Java don thé, khong dang, chua mot phan yéu caubai | bai toan, c6 kha
gian theo tu | mo6 hinh day du hodc | yéu cau, mod | toan, st dung | ning mo
duy huéng | duoc bai chuong trinh | hinh bai toan | tu duy OOP | rong/tai str
dbi twong. | toan thuc té, | con 16i va co ban rd rang va dung, c6 phan
hodc ma khong dap nhung con mo hinh bai | giao dién/tai
khong chay | ing yéu cdu | thiéu tinh hé | toan phu hop | liéu di kém,
duoc. bai toan thuc théng hoac voi thue té sang tao va
té. c4u tric chua | Toan chuyén nghiép.
r0 rang. hoc/Tin hoc.
9. Cac quy dinh chung

Cam két cua giang vién

- Day dung va du sd tlet nodi dung theo dé cuong.
- Giai ¢ap moi thic mic cia sinh vién lién quan dén
mon hoc.

Yéu cau doi véi ngudi hoc

- Chuan bi k¥ cac ndi dung bai hoc va cac yéu cau cua
giang vién cho tirng buoi hoc theo dé cuong.




- Lam bai tip, bai thyc hanh day du, hoan thanh dung
han. i
- Tich cuc trao do1, thao luan trong qua trinh hoc.

Quy dinh vé tham dy 16p hoc - Tham gia day du cac budi hoc 1y thuyét, bai tap, thao
luan.

Quy dinh vé hanh vi trong 16p - bi hoc diing gid, khong dé dién thoai & ché do do

hoc chudng. 7 N
- Tich cyc trao doi, sir dung hi¢u qua cac cong cy ho
tro.

Céc quy dinh khac - Khong

Binh Dinh, ngay 29 thang 04 nam 2025
GV. BIEN SOAN TK. QL. HOC PHAN
TS. Nguyén Thanh Binh TS. Lé Xuin Viét
Gb. CTDT TK. QL. CTPT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh
HIEU TRUONG



BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC QUY NHON Poc lap — Ty do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: KY THUAT LAP TRINH

Tén tiéng Anh: Programming Technique
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phén:

1) Mi hoc phan: 1050377
2) Sé tin chi: 3
3) Hoat dong hoc tap (sé tiét)
- Ly thuyét: 27
- Bai tap 0
- Thao luan: 0
- Thyc hanh/Thi nghiém: 36
- Tong s tiét quy doi
4) Day cho SV nam tha Hoc ky 5, nam thu 3
5) Hoc phan hoc trude: +fen HP:
Ma HP:
6) Céc gidng vien gidng day + Tran Pinh Luyén, Khoa CNTT
+
7) Khoa Quan 1y hoc phan Khoa Cong ngh¢ thong tin

Bit budc [ Tu chon tu do

8) Loai hoc phﬁn: ,
UTu chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

(] Co sé nganh/khéi nganh
) Chuyén nganh

9) Thudc thanh phan hoc tap ,
L1 BO tro

[J Thuc tap, thuc té

[0 Db an t6t nghiép/ Khoa luan tot nghiép

Tiéng Viét
10) Ngon ngit giang day )
L] Tiéng Anh




Truyc tiép

11) Phuong thure giang day O Tryc tuyén

O Truc tiép va tryc tuyén

2. M6 ta hoc phan: Hoc phan cung cap céc kién thuc co ban ve 1ap trinh c6 cau trac
gitp cho nguoi hoc biét cach phan tich va thiét ké mot chuong trinh c6 cau tric, dong
thot1 van dung dugc cac cau truc dir ligu co ban dé luu trr dit liéu va nam dugc cac

phuong phéap co ban trong lap trinh.
3. Muc tiéu ciia hoc phan (ky hiéu COs)

+ CO1: Cung cip céc kién thirc giup sinh vién nim vimg phuong phap 1ap trinh ciu
trc, phan tich va thiét ké chuong trinh.

+ CO2: Hiéu va 4p dung duoc cac cau tric dit liéu co ban dé giai quyét bai toan.

+ CO3: Ap dung dugc mot sé phuong phap lap trinh co ban nhu sap xép, tim kiém, dé
quy, quay lui.

+ CO4: Biét cach phan chia bai toan thanh céc bai toan con

+ COS5: Biét cach két hop cau trac dir lidu, giai thuat phu hop dé giai cac bai toan co
ban

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan dau ra ctia hoc phan va mdi lién hé véi cac chi bao cia PLOs )

Hoc phan déng gdp cho chuan dau ra PLO ciia chwong trinh dao tao tai PI theo mirc do
sau: L = Mirc thdp; M = Mtic trung binh; H = Miic cao

Ki Noi dung CLO bong gop cho | Murc do
hi¢u PLO.PI dong gop
Trinh bay dugc cdu triac co ban cia 1 chuong
CLOI | trinh ¢6 cdu triic. Ndm vitng cac nguyén tic va PLO3.2 M
phuong phép 1ap trinh
Str dung dugc cac cau trac dit liéu khac nhau phu
CLO2 s X PLO3.2 M
hop vdi ting bai todn cu thé.
Nhan biét duoc str dung phuong phép nao dé giai
cLO3 | GHee S EUE PREOTS PAAP 8 PLO3.2 M
quyét bai toan
Phan chia duoc thanh cac bai todn con dé giai PLO3.2,
CLO4 . M
quyeét PLOA4.1
C6 k¥ niang két hop cau trac dit lidu + giai thuat PLO3.2,
CLOS v Hang KL hop T Sl T M
vao bai toan cu thé PLO4.1




5. Phwong phap, hinh thirc t6 chirc day hoc

Phuwong phap,
hinh thirc t6
chirc day hoc

Muc dich

Chuén diu ra caa hoc
phan dat dugc

Dién giang

Cung cip cho nguoi hoc hé théng kién
thirc nén tang vé lap trinh, cau trac dir

liéu giai thuat mot cach khoa hoc logic.

CLOl, CLO2, CLO3,
CLO4

Thuc hanh

Gitp ngudi hoc phat trién cac ky ning

cai dat cu thé thanh céc chuong trinh

CLOl1, CLO2, CLO3,

_ . CLO4, CLOS
thuc thi dugc va dung.
6. Ké hoach giang day chi tiét
Budi hoc Noi dung CDRAth
: phan
m) _) @) 3)
TONG QUAN
1. Cau trac chuong trinh C/C++
2. Cac kiéu dir lidu
(%1,];;1[39]) 3. Vao/ra dit lidu CLOI
ict 1- .
4. Cac nguyén tac lap trinh
5. Céac phuong phap giai quyét bai toan
Bai thuc hanh 1, 2, 3: Thuc hanh co ban CLO1
HAM
[4]-[5] 1. CAu tric co ban cua ham CLO1,
(Tiét 10-15) 2. Céc loai ham CLO4
3. Céc tham s6 trong ham
Bai thuc hanh 4, 5: Thue hanh cac bai v& ham CLOl,
CLO4
CAU TRUC DU LIEI,J ) CLOL,
[6]—[7] 1. G161 thiéu cac cau trac co ban co san CLO2,
(Tiet 16-21) 2. Sir dung céc cau tric: struct, mang 1 chiéu, 2 chiéu, CLO4
string, stack, queue, vector, map.
Bai thwe hanh 6, 7: Thuc hanh cdc bai lién quan cu CLOI,
trac dir lié CLOZ,
" W CLO4
[81-9] | cCAC PHUONG PHAP GIAI QUYET CO BAN CLOI,
(Tiet 22-27) Q CLO2,




1. Sap xép, tim kiém CLO3,
2. B¢ quy, quay lui CLO4
3. Quy hoach dong.
CLOl,
Bai thuc hanh 8, 9: Thuc hanh cac thuat toan co ban gig?
CLO4
CLOl,
i CLO2,
Bai thuc hanh 10, 11, 12: Thue hanh tong hop CLO3,
CLO4,
CLO5

7. Tai liéu phuc vu mon hgc

Tai liéu chinh

[1] Fundamentals of C++ Programming (free ebook)

[2] The art of computer programming (3"¢ Edition
p prog g

Tai liéu tham khao
thém:

[3] The Clean Code, Robert Martin

8. Panh gia két qua hoc tp
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuin dau ra cia hoc
. Muc dich A
g1a ) phan
o Hoan thanh cac bai tap dua ra trong qua | cr.0O1. CLO2. CLO3
Bai tap trinh hoc. CLO4, CLOS
Thuc hién cac bai thuyc hanh theo yéu CLO1. CLO2. CLO3
Thuc hanh N Tt N ’ ’ ’
cau & moi budi thuc hanh CLO4, CLOS
Vén dép ......
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘A ax < Thoi CDR cua | Trong
STT Danh gia Ti€u chi danh gia didm HP ¥
1 Quad trinh 40%
Tham gia hoc chuyén can Budi hoc
Bai tap va hoan thanh cac bai tap : CLO1 10%
O cac buodi hoc
Kiém tra giita A iR on CLOl,
Ky ;l;l;rin lzen 1 bai kiém tra 1E}‘lua hoc CLO2. 30%
Y Y CLO3
2 Cuoi ky ) CLO2,
e, n Cuo1 hoc CLO3, o
Dap an cua giang vién Ky CLOA4, 60%
CLO5




8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Trinh bay dugc cdu triic co ban cua 1 chuong trinh c¢6 céu trac. Nam viing cac
nguyén tac va phuong phap lap trinh

’ Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet . Exceeds
gia < 40% Improvement | adequate expectation expectations
° 40%-54% 1 55%-69% | 70%-84% | 85% - 100%
Trinh bay | Khong trinh | Trinh bay Trinh bay Trinh bay & | Trinh bay
duoc ciu trac | bay duoc cau | con mo ho, | dugc cau rang, dung day du,
co ban ciia 1 | trdc chuong | thiéu chinh | triic coban | cau triic; van | chinh xéac
chuong trinh | trinh; khong | xac; chuard | nhung con dung dugc cdu truc
cd chu trac. | ndm duoc nguyén tac thi€u sot; nguyén tac chuong
Ném vitng cac | nguyén tac va phuong hiéu dugc va phuong trinh; hiéu
nguyén tic va | 1ap trinh. phap 1ap nguyén tac phép 1ap sau va van
phuong phép trinh. 1ap trinh & trinh. dung tot
1ap trinh muc co ban. nguyén tac
1ap trinh.
CLO2: St dung dugc céc cdu trac dit liéu khic nhau phi hop véi timg bai toan cu thé.
, Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet . Exceeds
gid < 40 Improvement | adequate expectation | expectations
° 40%-54% | 55%-69% | 70%-84% | 85% - 100%
St dung dugc | Khong st C6 thé sir | Sudung | Luachonva |Luya chon, sur
c4c cAu truc dit | dung ding dung mot s6 | duoc cac cau | su dung hop | dung linh
litu khic nhau | cdu tric dit | cAu triic dit | tric dir lidu | 1y cdu trac hoat va tbi
phi hop véi | liéu hodc liéu coban | phuhop don | dit liéu cho | wu cdu triic
timg bai toan | khong ap nhung chua | gian, con han | bai toancy | dir li¢u phu
cu thé. dung dugc. | phuhgp voi | ché véibai | the. hop véi timg
' bai toan. toan phtrc bai toan.
tap.
CLO3: Nhén biét dugc sir dung phuong phap nao dé giai quyét bai toan
’ Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet . Exceeds
gia < 40 Improvement | adequate expectation expectations
° 40%-54% 55%-69% 70%-84% 85% - 100%
Nhan biét duoc | Khong xac Nhan biét C6 thé x4c Xac dinh Phén tich,
St duﬁg dinh dugc duoc mot s6 | dinh phuong | duoc phuong | danh gia va
phuong phéap | phuong phap | phuong phap | phap phu phap giai lya chon
ndo dé giai | giai quyet. nhung con hop trong quyét phu phuong phap
quyét bai toan ling ting cac bai toan | hop véibai | to1 vu dé giai
trong lya don gian. todn dat ra. quyét bai
chon. toan.

CLO4: Phan chia dugc thanh cac bai toan con dé giai quyét




, Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet ' Exceeds
gid < 40 Improvement | adequate expectation | expectations
° 40%-54% 55%-69% 70%-84% 85% - 100%
Phan chia duoc | Khong thé Coé y tuong | Phan chia Phan chia Phan chia bai
thanh céc bai | chia baitoan | phan chia dugc thanh | hop 1y thanh | toan mot cach
toan con dé giai | thanh cac nhung khong | mot s bai cac bai toan | khoa :hQC» tél
quyét phan nho 10 rang hodc | toan con, conrd rang, | PO tro giai
hon. khong hop nhung con giai quyet quyet hicu
1. chuahoply |duoctung | "%
hoic thiéu phan.
sot.
CLOS5: C6 k¥ ning két hop céu tric dit liéu + giai thuat vao bai toan cu thé
, Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet . Exceeds
gid < 40 Improvement | adequate expectation | expectations
° 40%-54% 55%-69% 70%-84% 85% - 100%
Co k§ nang két | Khongket | CO ging két | Ket hop Két hop Két hop linh
hop cdu tric dir | hop duoc hop nhung dugc trong dugc dung hoat, sang
liéu + giai thuat | hodc sir dung | thiéu chinh | mot s6 cau trac dr | tao va hiéu
vao bai toan cu | sal cau trac | xac hodc truong hop ligu va giai qua gilra cau
thé © | dir liéu va chua hiéu don gian. thuat vao bai | truc dir liéu
gidi thuat. qua. toan cu thé. | va giai thuat.

9. Cac quy dinh chung

Lén 16p dung gio, giang du tiét va day du ndi dung, chuan
bi dﬁy du tai li€u ¢ lién quan dé cung cép cho sinh vién;
san sang hd trg sinh vién trong qua trinh hoc tap dé dam
bao két qua hoc tap.

Cam ket cua gidng vién

Chuan bj day du tai liéu c¢6 lién quan, 6n lai cac kién thic &
cac hoc phan tién quyét trudce, tham du cac bai giang, lam
cac bai tap, chuan bi trudc ndi dung bai hoc, tham gia thao
luan tich cyc trong cac gio ty hoc hoac trén 16p.

Yéu cau doi voi sinh vién

Tham dy day du cac budi hoc, vang hoc s& bi trir diém
chuyén can theo ti 1€ twong ung.

Quy dinh vé tham du 16p hoc

Quy dinh vé hanh vi trong 16p Nghiém tic nghe gidng va ghi chu, tich cuc suy nghi, thao

hoc luan dé tra 161 cau hoi.

Quy dinh vé hoc vu Diém danh gid qua trinh = 10% tr diém tinh chu dong
trong hoc tap + 30% tir diém ki€m tra gitra ky. Cac quy tac
khac thuc hién theo quy dinh dao tao cia Nha truong.

Céac quy dinh khac Khong.




Binh Dinh, ngay ..... thang ..... nam 2025

GV. BIEN SOAN TK. QL HQC PHAN
Tran Pinh Luyén TS. Lé Xuan Viét
GD. CTPT TK. QL. CTDT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh
HIEU TRUONG



BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: LAP TRINH VOI R
Tén tiéng Anh: Programming with R
THUQC CTPT NGANH TOAN UNG DUNG

1. Théong tin chung vé hoc phan:

1) Mi hoc phan: 1010463
2) Sb tin chi: 2

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 20

- Bai tap 10

- Thao luan: 0

- Thyuc hanh/Thi nghiém: 0

- Tong s6 tiét quy ddi
4) Day cho SV nam tha Hoc ky 6, nam thu 3

+ Tén HP: Xéc suit va théng ké ung dung; Ma
HP: 1010448

+ TS. Cao Tan Binh, Khoa Toan va Thong ké
+ TS. Lé Thanh Binh, Khoa Gido duc Tiéu hoc

5) Hoc phan hoc trudc:

6) Céc giang vién giang day va Mam non
+ TS. Lam Thi Thanh Tam, Khoa Toan va
Théng ké

7) Khoa Quan 1y hoc phan Toan va Thong ké

. . Bit budc L Tu chon tu do

8) Loai hoc phan: ,
LTy chon theo dinh hudng (bat budc)
L1 Gido duc dai cuong

9) Thudc thanh phﬁn hoc tép O Co so ngémh/khéi nganh

Chuyén nganh




O Bo tro
[ Thyc tap, thuc té

[0 Db an t6t nghiép/Khéa luan tét nghiép

Tiéng Viét

10) Ngon ngit giang day )
L] Tiéng Anh
Truyc tiép
11) Phuong thure giang day O Tryc tuyén
O Tryc tiép va truc tuyén
2. M ta hoc phan:

Hoc phan giéi thiéu nén tang lap trinh voi ngdn ngit R, bao gdm ¢l phap co ban,
cau tric dit lidu, ham va cdu tric diéu khién. Nguoi hoc duoc hudng dan cach nhap, xir 1y
va bién ddi dit liéu, cling nhu van dung R trong céc bai todn phan tich, mé phdéng va tdi
ru. Cac ndi dung 1y thuyét duoc két hop voi thye hanh qua céac tinh hudng tng dung thuc
tién.

3. Muc tiéu ciia hoc phén

+ CO1: Van dung dugc kién thirc 1ap trinh co ban va thu vién R dé xdy dung quy trinh
phan tich dit liéu, mo phong va giai quyét bai toan trong méi trudng thyc té.

+ CO2: St dung dugce ngdn ngir R dé thiét ké, thuc thi va kiém thtr cac doan mi phuc vu
xtr 1y dit liéu, m6 hinh hoa va nghién ctru tinh hudng.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan dau ra ctia hoc phan va mdi lién hé véi cac chi bao cia PLOs )

Hoc phan déng gop cho chuan dau ra PLO ctia chwong trinh dao tao tai PI theo mirc d6 sau:
L = Mirc thap; M = Mtic trung binh; H = Mtc cao

Ki . Dong gop cho | Mire do
N Noi dung CLO ] .
hi¢u PLO.PI dong gop

Giai quyét cac bai toan don gian vé phan tich, mo
CLO1 | phong va tdi wu dir liéu bang cach sir dung ngon ngir | PLO2 (PI 2.2) X, M

R va céc thu vién 14p trinh lién quan.

Viét ma 1énh trong R dé thyc hién xtr 1y dit liéu, xay
CLO2 | dung ham, 4p dung vong ldp va thuc hién phan tich

tinh hudng.




5. Phwong phap, hinh thirc to chirc day hoc

Phwong phap, R a2 .
hinh thic t Muc dich Chuan diu ra cua hoc
. phan dat dwoc
chire day hoc
Cung cap cho nguoi hoc h¢ thong kién
thirc 1y thuyét nén tang, trinh bay cic
Thuyet giang ket | kh4i ni¢m, dinh nghia va dinh 1y trong
hop véi trinh A Ae s ., . . CLOl1
chiéu, minh hoa tam mot cach logic, giup ngu:orl hoc hinh
thanh tu duy khéai quat va ti€ép can nodi
dung hoc phan mot cach hé thong.
Giup nguoi hoc rén luyén ky nang van
dung 1y thuyét dé giai quyét bai toan cy
Bai tap trén 16p thé, phat trién tu duy phan tich, phan CLO1, CLO2
bién, va hinh thanh kha nang trinh bay
12p luén toan hoc mot cach mach lac.
Tao diéu kién cho ngudi hoc cung cb
kién thirc, phét trién ning luc ty hoc, tu
Bai tap ¢ nha duy doc lap, va kha nang nghién ctru mé CLO1, CLO2
rong thong qua viéc gidi cac bai toan
nang cao va doc tai li¢u chuyén sau.
6. K¢ hoach gidng day chi tiét
Buoi hoc Noi dung CDR hoc phin
1) 2) 3)
Chuong 1. Nén tang lap trinh véi R
[1] 1.1. Gi6i thiéu va lich st phat trién cta R
£ \ A e CLO1
(Tiét 1-3) | 1.2. Lam quen v&i moi trudng R
1.3. Céu tric va dbi twong co ban trong R
2] Chuong 1. Nén tang lap trinh véi R
‘A A , DY -2 N1 CLOl
(Tiet 4-6) | 1.4. Cau trc diéu khién va ham trong R
[3] Bai tip Chuong 1
(Tiét 7-9) Ap g CLO1
[4] Chuong 2. Nhap dit li¢u, xir Iy va bién déi dik lidu
(Tiét 10-12) g . Nhap cu, y ; CLO2




2.1. Nhap, xuat va luu trir dir liéu

2.2. Lam vi€c vo1 khung dir licu

[5]

Chuong 2. Nhap dir lidu, xir Iy va bién doi dir li¢u

y 2.3. Bién dbi dit liéu véi goi dplyr CLO2
(Tiét 13-15)
2.4. Lam viéc voi dit li¢u chtra ngay va gio
(6] Bai tap Chuong 2
(Tiét 16-18) | °P i cLo2
(Tiét[z]9-21) On tap Chuwong 1, 2 + Kiém tra giira ky CLO1, CLO2
Chuong 3. Ung dung R trong phén tich, mé phéng va
ti wu
8] 3.1. Toan tur vector va ham lap
X R . N X1, CLO2
(Tiét 22-24) | 3.2. Biéu thtc chinh quy va xu ly chudi ky tu
3.3. M6 phong thong ké
3.5. Tinh toan song song
Chuong 3. Ung dung R trong phén tich, mé phéng va
9] ti wu
(Tiet 25-27) . . . CLOL, CLO2
3.6. Nghién ctru tinh huong thuc té
[10] Bai tip Chwong 3 CLO1, CLO2

(Tiét 28-30)

7. Tai liéu phuc vu mon hgc

Tai li€u chinh

Canada: Leanpub, 2016.

[1]R.D. Peng, R Programming for Data Science. Victoria, BC,

Tai liéu tham khao

thém

Thanh phé H6 Chi Minh, TP. HCM, 2014.

2016.

[2] Nguyén Vin Tuan, Phdn tich dit liéu véi R, Nxb Tong hop

[3]1 R.S. Kenett and S. Zacks, Thong ké cong nghiép hién dai véi
ing dung viét trén R, Minitab va JMP. Nxb. Bach Khoa,

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

| Hinh thirc ddnh | Muc dich | Chuén diu ra cia hoc |

4




gia phan
Danh gia kha nang trinh bay kién thuc
X 1ap trinh co ban, phan tich quy trinh xtr
Tu lugn Iy va bién déi dit licu, hiéu ding céc khai CLOI
niém va cu phap trong R.
Reén luyén k¥ nang ap dung ngoén ngir R
L dé giai quyét cac bai toan phan tich va
Bai tap trén 16p xtr Iy dir li¢u trong moi trudong thuc hanh CLOL, CLO2
c6 hudng dan.
Déanh gid muc dd tu hoc, kha nang viét
ma R doc 1ap dé thuc hién mo phong, tbi
Bai tap ¢ nha (g I % - CLO1, CLO2
uu hda va gidi quyét cac tinh hudng dix
liéu thyc té.
8.2. Ké hoach kiém tra danh gia theo CLO
. < ‘A , as . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia didm HP VS
1 Qud trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc|
Al A tham gia hoat dong hoc tap | Tat ca cac
Chuyencan |y on 16p va 6 thai do |budi hoc
nghiém tic trong sudt qua
trinh hoc phan.
Thye hicn day du, ding|c, 6
yéu cau, trinh bay chat chg,
A PUDN ~ ., . |hoc 3, 6, CLOl,
Bai tap thé hién tu duy phan tich
N % .+ 17,10 CLO2
va van dung kién thuc vao
viéc giai bai tap.
Lam bai kiém tra gitta ky
bang cach van dung kién
th}'m da hoc de xu ly, bién W
Kidm tra eitta k3 doi do liéu va thyc hién | Bu6i hoc CLO1,
& y mot sO thao tdc phan tich | 7 CLO2
co ban trén by dir liéu da
cho san, sau d6 in ra man
hinh hodc xuat file.
2 Cuoi ky 60%
1A Panh gid kha nang van |Theo ké
Thi kethtgllc hoc dung tong hop kién thirc dé | hoach dao CLO1
p tra 101 cac cau hoi mot |tao cua




cach chinh xac, logic va
chat ché, theo yéu cau hoc
phan va dap an chuan cua
gidng vién.

Nha
truong

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Giai quyét cac bai toan don gian vé phan tich, mé phong va t6i wu dir liéu bang cach st
dung ngon ngtr R va céc thu vién 1ap trinh lién quan.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
1.1. Viét mda R dé | Khong viét | Viét  duogc | Viét mi | Viét md dung, | Viét ma tdi
xur Iy va phan tich | duogc mi |md nhung | dung co ban, | xu ly day do, |wu, xu Iy
dir liéu don gian hoic sai |con 16i cG | xuly dir liéu | 4p dung thu |linh hoat, co
toan bd | phap, logic | hop I¢ nhung | vién hop ly giai thich rd

logic xur ly chua ding con han ché rang
1.2. Ap dung mé | Khong thuc | Ap dung | Mo Ap dung chinh | Van  dung
phéong hodac ham | hién  duoc | dugc nhung phéng/téi uu | xac mod |linh  hoat,
t6i uu trong bai | md két qua sai | ding vé co | phong/tdi wu, |két hop
toan thuc té phong/téi wu | hodc  chua | ban, con | phan tich hop | nhiéu ky
hodc ap | hoan chinh thiéu giai | ly thuat, danh
dung sai thich gia két qua

r0 rang

CLO2: Viét mi 1énh trong R dé thyc hién xur 1y dir liéu, xay dung ham, ap dung vong lap va thuc
hién phan tich tinh hudng.

Thang danh gia

Fail -
Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%

2.1. Viét ham va

Khong  viét

Viét  duoc

Viét dung ct

Viét dung va

Viét ham va

ap dung vong lap | dugc  ham | nhung cu | phap, str | linh hoat, biét | vong lap tdi

co ban trong R hoac cAu | phap con sai | dung duoc | st dung lai |uu, két hop
tric ~ vong | sot hodc | vong lap va | ma, xtr ly 16i | linh hoat, xir
lap sai hoan | chua  hoan | ham co ban don gian 1y 16i tot
toan chinh logic

2.2. Viét chuong | Khong thuc | Ma chay | Mi c6 céu | Mi day da, co | M3 hiéu

trinh x@ ly tinh | hién dugc | dugc nhung | trac ro rang, | xt 1y di li€u, | qud, trinh

hubng thuc té bai toan | con nhiéu 16i | xar 1y bai | tinh toan, truc | bay tot, co
hoic khéng | va thiéu cdu |todn co ban | quan va giai | phan  tich
chay duogc | truc dung yéu cau | thich két qua sau va giai
ma thich hop ly

6




tinh hubng

9. Cac quy dinh chung

Cam két cua gidng vién

- Thuc hién day du noi dung, thoi lugng va tién

do giang day theo dé cuong hoc phan.

- H3 tro, tu van hoc tap va giai dap thic mic cho

nguoi hoc. 7
Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi véi nguodi hoc

Tham gia day du, dung gio cac budi hoc va
chuan bj bai truéce khi dén 16p.

Chu dong, tich cuc trong hoc tap, thdo luan va
hop tac nhom.

Thé hién thai d6 nghiém tic, chudn muc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du dﬁy du cac

budi hoc theo ké hoach ctia hoc phan.

Viéc diém danh duogc thuc hién nghiém tic o
ting budi hoc; nguoi hoc di tré hodc ra vé sém
qua 15 phut s¢ b tinh la vang mit.

Truong hop vang mat vi 1y do chinh dang (dm
dau, cong tac...) phai théng bao trude va cung
cap minh ching khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

Ung XU van minh, ton trong giang vién va ban
hoc; khong gay mat trat ty trong 16p.

Chi st dung thiét bi dién tir cho muc dich hoc
tap khi dugc phép.

Gitr gin vé€ sinh, co s& vat chit va tuan thu
chuan muyc dao dirc nghé nghiép su pham.

Cac quy dinh khac

- Tuan tha céc quy dinh ctia Nha truong lién

quan dén hoc tap va thi ct.

- Trung thuc trong hoc tap va kiém tra, tuyét ddi

khong gian 1an.

- Tich cuc tham gia cac hoat dong chuyén mon,

ngoai khoa khi dugc yéu cau.

GV. BIEN SOAN

Binh Dinh, ngay 14 thang 6 nam 2025

TK. QL HQC PHAN




TS. Cao Tan Binh PGS.TS Lé Cong Trinh
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TS. Lé Quang Thuan PGS.TS Lé Cong Trinh
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Mau M4-PCCT

TRUONG DPAI HOC QUY NHON  CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA TOAN VA THONG KE Poc lap — Tu do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: HQC MAY
Mai hoc phén: 1010413
Tén tiéng Anh: Machine learning
THUQC CTPT NGANH TOAN UNG DUNG

. Thong tin chung vé hoc phén:

1) M4 hoc phan: 1010413

2) S6 tin chi: 3

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 30

- Bai tap 7

- Thao luan: 1

- Thyc hanh/Thi nghi¢m: 15

- Tong s6 tiét quy do6i 45

4) Day cho SV ndm thtr Hoc ky 6, nam thu 3

+ Tén HP: Giai tich 1; Ma HP: 1010319
+ Tén HP: Giai tich 2; Ma HP: 1010053
5) Hoc phin hoc trudc: + Tén HP: Dai s6 tuyén tinh 1; Ma HP:

1010443
+ Tén HP: Pai s6 tuyén tinh 2; Ma HP:

1010462




+ Tén HP: Xac suat va Thong
ké tmg dung: Ma HP: 1010448

6) Cac giang vién giang day

+ Ho va tén: Nguyén Hitu Tron; Khoa: To4n va
Théng Ké

+ Ho va tén: Nguyén Vin Thanh; Khoa: Toan
va Thong Ké

+ Ho va tén: Tran Ngoc Nguyén; Khoa: Toan va
Théng Ké

+ Ho va tén: Huynh Van Ngai; Khoa: Toan va
Théng Ké

+ Ho va tén: Nguyén Vin Vii; Khoa: Toan va
Théng Ké

7) Khoa Quan 1y hoc phan

Toan va Thong ké

8) Loai hoc phan:

Bit budc O Tu chon tu do

OTu chon theo dinh hudng (bét budce)

9) Thudc thanh phan hoc tap

[1 Gido duc dai cuong

O Co so nganh/khdi nganh
Chuyén nganh

0B tro

O Thuyec tap, thuc té

0 D6 an tot nghiép/Khoa luan tot nghiép

10) Ngon ngir giang day

Tiéng Viét

O Tiéng Anh

11) Phuong thirc giang day

Tryc tiép




O Tryc tuyén

O Tryc tiép va truc tuyén

2. M ta hoc phén
Hoc phan cung cap cho sinh vién mét sb kién thirc co sé ctia hoc may dé phat trién cac hé
thong thong minh hién nay va dong thoi ing dung céc giai thuat hoc may vao nhiing bai
todn co ban trong Hoc may cling nhu nhu cay quyét dinh, hoc Bayes, mang neuron nhan
tao, may vecto hd trg, hé thong go1 y va gidm chiéu dit li€u, ... cling nhu cac bai toan thyc
té trong cudc song.
3. Muc tiéu ciia hoc phén (Ky hiéu COs)

+ CO1: Cung cap cho nguoi hoc hé thng khai niém va céc kién thic lién quan dén hoc
may nham hinh thanh tu duy 16gic va nén tang Iy luan virng chic cho viéc giai quyét cac

bai toan co ban trong hoc may.

+ CO2: Phat trién cho nguoi hoc kha nang van dung cac khai ni¢m, céac kién thire lién
quan va cac thuat toan dé giai giai quyét cic bai toan co ban trong hoc may nhu cay quyét
dinh, hoc Bayes, mang neuron nhan tao, may vecto ho trg, hé théng go1y va gidm chiéu dix
liéu.

+ CO3: Rén luyén cho nguoi hoc nang luc ap dung cac thuat toan va kién thirc d3 hoc
dé xay dyng, tinh toan va giai quyét cac bai toan phirc tap hon cé Iy thuyét va thyc té, tir d6
mo rong nén tang kién thirc phuc vu cho cac linh vuc toan hoc va toan ing dung ¢ trinh do

sau dai hoc.

+ CO4: Hinh thanh va phat trién cho nguoi hoc tinh than tu hoc, tu nghién ctru va kha
nang giai quyét van dé doc 1ap thong qua viéc doc tai liéu chuyén nganh, 1am bai tap nang
cao va van dung cac thuat toan hoc mdy trong cac boi canh méi, phirc tap, dac biét 1a trong
cac bai toan thuc té; tir d6 xay dung phuong phap hoc tip hiéu qua va tu duy 16gic can thiét

cho viéc hoc tap suot doi.

4. Chuin dau ra ciia hoc phan (Ky hiéu CLOs)
Hoc phan dong gop cho chuan dau ra ctia chuong trinh dao tao theo cac mirc do sau:
L = Mirc thdp; M = Mirc trung binh; H= Miic cao.
Ki Pong gop Mire do

N No6i dung CLO ) )
hi¢u cho PLO.PI | dong gop




CLO1

Xiac dinh dugc hé théng cac kién thuc va cac
thuat toan lién quan dén hoc may nham hinh thanh
tu duy 16gic va nén tang 1y luin viing chic cho
viée giai quyét cac bai toan co ban trong hoc may
nhu cay quyét dinh, hoc Bayes, mang neuron nhan
tao, may vecto hd tro, hé théng goi y va giam

chiéu dir liéu.

PLO2 (P12.1)

CLO2

Vin dung dugc hé thong cac kién thirc va thuat
toan hoc may lién quan dé giai quyét cac bai toan
co ban trong hoc méay nhu cdy quyét dinh, hoc
Bayes, mang neuron nhan tao, may vecto hd tro,
hé thong goi y va giam chiéu dir lidu. Tir d6, phat
trién tu duy 16gic va k¥ niang can thiét cho viéc
giai quyét cac bai toan di néu mot cach chinh xac
va c6 hé thong.

PLO2 (P12.2)

CLO3

Van dung duoc hé thong cac kién thire va thuat
toan hoc may lién quan dé giai quyét cac bai toan
co ban trong hoc may nhu cdy quyét dinh, hoc
Bayes, mang neuron nhan tao, may vecto hd tro,
hé théng goi y va giam chiéu dit liéu vao cac tinh
huéng thuc té phuc tap, tr d6 trang bi kién thirc
nén quan trong cho vi¢c hoc tap va nghién ctru cac

linh vyc hoc méy & bac hoc cao hon.

PLO2 (PI12.2)

CLO4

Thuce hién dugc qua trinh ty hoc, tu nghién ctru
va giai quyét van dé mot cach doc 1ap thong qua
viéc doc hiéu tai liéu chuyén nganh, giai bai tap 1y
thuyét va van dung céc thuat toan hoc may trong
cac boi canh méi, thuc &, tr d6 hinh thanh
phuong phéap hoc tap hiéu qua va tinh than trach

nhiém ca nhan trong viéc ti€p can va ap dung cac

PLOS (PI8.1)




phuong phap tong hop va chuyén siu cia céc

thuat toan hoc may phuec tap, hi¢u qua va hi¢n dai.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra cia hoc
phan dat dugc

Thuyét giang

Cung cap cho nguoi hoc hé théng kién
thire 1y thuyét nén tang, trinh bay cac khai
niém, dinh nghia, cong thirc, cac thuat
todn mot cach logic, cu thé, chinh xac
gitp ngudi hoc hinh thanh tu duy khai
quat, va tiép can noi dung hoc phﬁn mot

cach hé thong.

CLOl, CLO2, CLO3

Bai tap trén 16p

Giup nguoi hoc reén luyén ky nang van
dung ly thuyét dé giai quyét bai toan cu
thé, thuc té, phat trién tu duy phan tich,
phan bi¢n, va hinh thanh kha nang trinh
bay l1ap luan toan hoc mot cach mach lac,
cling nhu van dung cac thuat toan hoc
may vao cic tinh huéng khac nhau mot

cach hi¢u qua.

CLOl1, CLO2, CLO3,
CLO4

Bai tap & nha

Tao diéu kién cho nguoi hoc cing ¢ kién
thirc, phat trién nang luc tu hoc, tu duy
doc lap, va kha nang nghién clru mé rong
thong qua viéc gidi cac bai todn nang cao,
cac bai toan mang tinh thuc tién va doc tai

li¢u chuyén sau.

CLOl, CLO2, CLO3,
CLO4

Bai tap thuc hanh

Gitp nguoi hoc rén luyén ky ndng van
dung 1y thuyét, cac thuat toan hoc may dé

giai quyét bai toan cy thé, thyc té trén may

CLOl1, CLO2, CLO3,
CLO4




tinh thong qua cac phan mém phu hop
nhu Python, Matlab, ...

7. Ké hoach giang day chi tiét

Buoi hoc

Noi dung

CPBR hoc phin

(D

2)

3)

[1]
(Tiét 1-3)

Chuwong 1. Giéi thiéu vé hoc may
1.1. Pinh nghia vé hoc may

1.2. Céc loai hoc may

1.3. Thiét ké hé thdng hoc

1.4. Cac van dé chinh trong hoc may

CLOl

[2]
(Tiét 4-6)

Chwong 2. Cay quyét dinh, hoc Bayes va hoc dua
trén ca the

2.1. Gi6i thiéu vé cay quyét dinh
2.2. Thuét toan hoc cdy quyét dinh co ban

2.3. Tim kiém trong khong gian co ban ciia cay quyét
dinh

2.4. Cac van dé lién quan dén hoc cay quyét dinh

CLOl

[3]
(Tiét 7-9)

Chuwong 2. Cay quyét dinh, hoc Bayes va hoc dwa
trén ca the

2.5. Gi6i thiéu bé hoc Bayes
2.6. BO phén loai Bayes t6i uu

2.7. BG phan loai Bayes ngay tho

CLOl1

[4]
(Tiét 10-12)

Chuong 2. Cay quyét dinh, hoc Bayes va hoc dwa
trén ca the

2.8. K-lan can

2.9. Hoi quy c6 trong sb dia phuong

CLO2




2.10. Phan cum K-means

Bl Bai tdp (Chuong 2:2.1,2.2,2.3,2.4,2.5,2.6,2.7,28, | CLOL, CLO2,
(Tiet 13-15) | 2.9) CLO4
Chuong 3. Mang neuron nhan tao
[6] 3.1, Nhic lai v& bai toén hdi quy tuyén tinh
Tiét 16-18 , CLO2
(Tiet 16-18) | 3 5 Thyat tosn giam d6 dée
3.3. Thuat toan hoc perceptron
Chuong 3. Mang neuron nhan tao
7 A _
7] 3.4. Ho1 quy logistic CLO1, CLO2,
(Tict 19-21) | 3.7. Hdi quy softmax CLO4
3.8. Mang neuron da tang va lan truyén nguoc
8
8] Bai tdp (Chuong 3: 3.1,3.2,3.3,3.4,3.5,3.6,3.7,3.8) + | SLOL CLOZ,
(Tiét 22-24) | Kiém tra giira ky CLO3, CLOS,
gitra kY CLO7
Chuong 4. May vector hd tro
9] 4.1. Gidi thiéu
(Tiét 25-27) | 4.2. X4y dung bai toan t61 wu cho may vector hd trg CLO2
4.3. Bai toan dbi ngau
) Chuwong 4. May vector hd tro (tiép theo)
[10] 4.4. May vector hd trg 18 mém CLO?
(Tiét 28-30) | 4.5. May vector hd trg hat nhan
4.6. M4y vector hd tro da 16p
L11] Bai tdp (Chuong 3:3.1,3.2,3.3,3.4,3.5,3.6,3.7,38; | CLOL, CLO2,
(Tiet 31-33) | Chuong 4:4.1,4.2,4.3,4.4,4.5) CLO4
Chuong 5. H¢ thong goi y
Tikt 34.36 5.2. Hé thong goi y dya trén ndi dung CLO2
(Tiét 34-36) 5.3. Loc cOng tac dya trén lan can
5.4. Loc cOng tac phan rd ma tran
,[13] Bai tap (Chuong 5: 5.1, 5.2, 5.3, 5.4, 5.5) CLO1, CLO2,
(Tibt 37-39) P £ 20205 285 925 2% 2. CLO4




[14]

Chuong 6. Giam chiéu dit liéu
6.1. Gi61 thiéu bai toan gidm chiéu dit li¢u

& 4oy, | 62 Phan tich gid tri suy bién CCLL%; Cci(c))i’
(Tiet40-42) | ¢ 3 phan tich thanh phan chinh ’
6.4. Phan tich biét thtc tuyén tinh
15 Bai tap (Ch 6:6.1,6.2,6.3, 6.4, 6.5)+O0n ta
,[ ] ai tap (Chuong ,6.2,6.3, 6.4, 6.5)+0n tap CLOL, CLO2.
(Tiét 43-45) CLO3, CLO4
[16] Thuwe hanh
, CLOI, CLO2,
(Tiét 46-49) CLO3, CLO4
[17] Thuc hanh
, CLOI, CLO2,
(Tiét 50-52) CLO3, CLO4
[18] Thuwe hanh
, CLO1, CLO2,
(Tiét 53-55) CLO3, CLO4
[19] Thuc hanh
, CLO1, CLO2,
(Tiét 54-56) CLO3, CLO4
[20] Thuc hanh
, CLO1, CLO2,
(Tiét 57-60) CLO3, CLO4

7. Tai liéu phuc vu mon hgc

Giao trinh chinh

Khoa hoc va Ky thuat (2018)

[1] Vil Hitu Tiép, Machine Learning co ban, Nha xuit ban

Tai liéu tham khao thém

York (1997)
learning, Springer (2006)

(Second Edition), Springer (2017)

(2014)

[2] Tom Mitchell, Machine Learning, McGraw-Hill, New

[3] Christopher Bishop, Pattern Recognition and Machine
[4] Miroslav Kubat, An Introduction to Machine Learning

[5] Stephen Marsland, Machine Learning: An Algorithmic
Perspective (Second Edition), Chapman & Hall/CRC




Textbook, Springer (2016)

[6] Charu C. Aggarwal, Recommender Systems: The

[7] Trevor Hastie, Robert Tibshirani, Jerome Friedman,
The Elements of Statistical Learning, Springer (2008)

Cac loai hoc liéu khac

Céc phan mém lap trinh: Matlab, Python, ...

8. Panh gia két qua hoc tap

8.1. Hinh thirc danh gia theo CLO

Hinh thiwe danh
gia

Muc dich

Chuan dau ra cuia hoc
phan

Tiéu luan

Pénh gia kha ning hiéu va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
hoc may va trinh bay 101 giai mot cach
chdt ché, logic, va chinh xac, rd rang qua

mot bai tiéu ludn do giang vién dé ra.

CLOl, CLO2, CLO3

Bai tap trén 16p

Rén luyén ki nang van dung 1y thuyét dé
gidi bai todn cu thé theo nhom hodc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLOl1, CLO2, CLO3,
CLO4

Bai tap ¢ nha

bénh gia nang luc ty hoc, tu duy doc 1ap
va kha niang van dung kién thirc vao cac
tinh huéng nang cao hodc mo rong; déng
thoi phat trién ky ning nghién ctu ca
nhan va giai quyét bai toan theo hudng

sang tao.

CLOl1, CLO2, CLO3,
CLO4

Bai tap thuc hanh

Dénh gid nang lyc tu hoc, tu duy doc lap
va kha ning van dung kién thuc dé giai

quyét cac bai toan trong cac tinh hudng

CLOl1, CLO2, CLO3,
CLO4




khéc nhau trén may tinh thong qua céc

phan mém nhu Python, Matlab, ...

8.2. Ké hoach kiém tra danh gia theo CLO

va dap an chuan cua giang
vién.

STT| Danh gia Tiéu chi danh gia gl';’n" CDEPc“a TZ%“g
1 Qua trinh 40%
Tham dyu day du cac budi
hoc, dung gio, tich cuc
Chuyén cin '[hfln’l g}a hoz_}t d()’ng hc’_)'c taIA) TaE ca cac CLO4
trén 16p va co6 thai dd |budi hoc
nghiém tiic trong sudt qua
trinh hoc phan.
Thuc hién day du, dung |cac Budi CLOI
yéu cau, trinh bay chit chg, |poe 5. 8. CLOD.
Bai tap thé hién tu duy phan tich 11,13, 15 CLO3’
va van dung kién thirc vao ’
viéc giai bai tap. CLO4
Giai cac bai toan tu luan, Budi hoe CLOl,
Kiém tra giita ky | ching minh, tinh toan, van 2 i CLO2,
dung kién thirc da hoc. CLO4
2 Cuéi ky 60%
Danh gia kha nang van
dung téng hop kién thuc, £
thuat toan hoc may dé giai Ecl)laec?h dlé:z CLO1,
Thi két thuc hoc | bai toan cu thé, thuc té mot a0 cga| CLOZ.
phan logic va chat ch€, chinh Nhé CLO3,
xéc, theo yéu cau hoc phan . CLO4
truong

8.3 Thang danh gia chuin dau ra (CLO)
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CLOI: X4c dinh duoc hé thdng cac kién thirc va cac thuit toan lién quan dén hoc may nham hinh thanh tu
duy logic va nén tang ly ludn viing chac cho viéc giai quyét cac bai toan co ban trong hoc may nhu cay
quyét dinh, hoc Bayes, mang neuron nhan tao, may vecto hd trg, hé thong goi ¥ va gidm chiéu dir licu.

Fail - Below Beginning - Develpplng - Sufficient - Exemplary -

] .. . Needs Marginally Meet Exceeds

Thang danh gia Expectation _ _

. Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85%-100%
CLO1: Xic dinh | Khong xac | Xac dinh dugc | Xac dinh dugc | X4ac dinh dugc | Xac dinh va
duoc hé thong cac | dinh hé thong | nhung chua | day du hé | mot cach 1o | dién giai
kién thoc va cac | cac kién thirc | ddy du hé | thong cac kién | rang, logic, c6 | dugc mot
thuét toan lién quan | va cac thuat | thong cac kién | thac va cac | chidu sdu hé | cach sang tao
dén hoc may nham | toan lién quan | thic va cac | thudt toan lién | théng cac kién | hé thdng cac
hinh thanh tu duy | &én hoc may | thuét toan lién | quan dén hoc | thirc va cac | kién thuc va

16gic va nén tang 1y
luan vitng chic cho
viée giai quyét cac
bai toan co ban
trong hoc may nhu
cdy quyét dinh, hoc
Bayes, mang
neuron nhan tao,
may vecto ho trg, hé
thdng goi ¥ va giam
chiéu dit li¢u.

nhim  hinh
thanh tu duy
l6gic va nén
tang 1y luén
vimg  chic
cho viéc giai
quyét cac bai
toan co ban
trong hoc
may nhu ciy
quyét  dinh,
hoc  Bayes,
mang neuron
nhan tao, may
vecto hd tro,
hé thong goi y
va giam chiéu
dir liu.

quan dén hoc
may nham
hinh thanh tu
duy logic va
nén tang Iy
luan viing
chic cho viéc
giai quyét cac
bai toan co
ban trong hoc
may nhu ciy
quyét  dinh,
hoc Bayes,
mang neuron
nhéan tao, may
vecto hd tro,
hé thong goi y
va giam chiéu
dir liéu.

may nham
hinh thanh tu
duy logic va
nén tang ly
luan viing
chic cho viéc
giai quyét cac
bai todn co
ban trong hoc

may nhu ciy
quyét  dinh,
hoc  Bayes,

mang neuron
nhan tao, may
vecto hd tro,
hé thdng goi ¥
va giam chiéu
dir liu.

thuat toan lién
quan dén hoc
may nham hinh

thanh tu duy
logic va nén
tang 1y luén

vitng chic cho
viéc giai quyét
cac bai toan co
ban trong hoc
may nhu cay
quyét dinh, hoc
Bayes,  mang
neuron nhan tao,
may vecto hd
trg, hé théng goi
¥ va giam chiéu
di lidu.

cac thuat toan
lién quan dén

hoc may
nhim  hinh
thanh tu duy

l6gic va nén
tang 1y luén
ving  chéc
cho viéc giai
quyét cac bai
toan co ban
trong hoc
may nhu cay
quyét  dinh,
hoc  Bayes,
mang neuron
nhan tao, may
vecto hd tro,
hé thong goi
y va gidm
chiéu dit liéu.

CLO2: Vén dung duoc hé thong céc kién thirc va thudt toan hoc may lién quan dé giai quyét cac bai toan

co ban trong hoc may nhu cay quyét dinh, hoc Bayes, mang neuron nhén tao, may vecto hd tro, hé thong

goi ¥ va giam chiéu dit liéu. Tir d6, phat trién tu duy 16gic va k§ ning can thiét cho viée giai quyét cac bai

toan da néu mot cach chinh xac va c6 h¢ thong.

Thang danh gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing -
Marginally
adequate

55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds
expectations
85% - 100%
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CLO2: Van dung
duoc hé théng cac
kién thirc va thuat
toan hoc may lién
quan dé giai quyét
cac bai toan co ban
trong hoc may nhu
cay quyét dinh, hoc
Bayes, mang
neuron nhan tao,
may vecto hd trg, hé
thong goi y va giam
chidu dit liu. Tu
do, phat trién tu duy
16gic va k§ ning can
thiét cho viéc giai
quyét cac bai toan
da néu mot cach
chinh xac va c6 hé
thong.

Van
duoc hé

dung

théng cac
kién thic va
thuat toan hoc
may lién quan
dé giai quyét
cac bai toan
co ban trong
hoc may nhu
cay quyét
dinh, hoc
Bayes, mang
neuron nhan
tao, may
vecto hd tro,
hé théng goi y
va giam chiéu
di liéu. Tu
do6, phét trién
tu duy logic
va k¥ nang
can thiét cho
viée giai
quyét cac bai
toan da néu
mot cach
chinh xac va
¢6 hé théng.

Van dung
duoc hé
thong cac

kién thirc va
thuat toan hoc
may lién quan
dé giai quyét
cac bai toan co
ban trong hoc
may nhu ciy
quyét  dinh,
hoc Bayes,
mang neuron
nhéan tao, may
vecto hd tro,
hé thong goi ¥
va giam chiéu
dix ligu. Tu do,
phat trién tu
duy logic va
ky ning can
thiét cho viéc
giai quyét cac
bai toan da néu
mot cach
chinh xac va
¢6 hé théng.

Van dung
duoc hé
thong cac

kién thuc va
thuat toan hoc
may lién quan
dé giai quyét
cac bai toan co
ban trong hoc
may nhu cay
quyét  dinh,
hoc Bayes,
mang neuron
nhan tao, may
vecto hd tro,
hé thdng goi ¥
va giam chiéu
dit liéu. T do,
phat trién tu
duy logic va
ky ning can
thiét cho viéc
giai quyét cac
bai toan da
néu modt cach
chinh xac va
¢6 hé théng.

Van dung dugc
hé

thong cac kién
the va thuat
toan hoc may
lién quan dé giai
quyét cac bai
toan co ban
trong hoc may
nhu cdy quyét
dinh, hoc Bayes,
mang  neuron
nhan tao, may
vecto hd trg, hé
thng goi ¥ va
giam chiéu dir
liéu. Tur d6, phat
triégn  tu  duy
logic va k¥ nang
can thiét cho
viéc giai quyét
cac bai toan da
néu mot cach
chinh xac va co
hé théng.

Van
duoc hé

dung

thdng  cac
kién thic va
thuat toan hoc
may lién quan
dé giai quyét
cac bai toan
co ban trong
hoc may nhu
cay quyét
dinh, hoc
Bayes, mang
neuron nhan
tao, may
vecto hd tro,
hé théng goi
y va gidm
chiéu dir lidu.
Tu 46, phat
trién tu duy
logic va k¥
nang can thiét
cho viéc giai
quyét cac bai
toan da néu
mot cach
chinh xac va
¢6 hé théng.

CLO3: Van dung duoc hé thdng céc kién thirc va thudt toan hoc may lién quan dé giai quyét cac bai toan

co ban trong hoc may nhu ciy quyét dinh, hoc Bayes, mang neuron nhén tao, may vecto hd tro, hé thong

goi ¥ va giam chiéu dir liéu vao cac tinh hudng thuc t& phic tap, tir 6 trang bi kién thirc nén quan trong cho

viéc hoc tdp va nghién ctru cac linh vuc hoc may ¢ bac hoc cao hon.

Fail - Below Beginning - Devel'oplng - Sufficient - Exemplary -

. ., . Needs Marginally Meet Exceeds

Thang danh gia Expectation ) :

. Improvement adequate expectation expectations
= 40% 40%-54% 55%-69% 70%-84% | 85%-100%
CLO3: Van dung | Khong van | Van dung | Van dung | Van dung duogc | Van dung
dugc hé thong cac | dung dugc hé | dugc nhung | dugc day da | va phan tich | dugc hé
kién thic va thuat | théng cac | chuadiyduhé | nhung chi | dugc mot cach | thong cac
toan hoc may lién | kién thic va | thdng cac kién | trong nhimg | linh hoat hé | kién thirc va
quan dé giai quyét | thuattoan hoc | thuc va thuat | truong  hop | théng cac kién | thuat toan hoc

cac bai toan co ban

may lién quan

toan hoc may

quen thudc hé

theec va thuat

may lién quan
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trong hoc may nhu
cay quyét dinh, hoc
Bayes, mang
neuron nhan tao,
may vecto ho trg, hé
thong goi y va giam
chiéu dit liéu vao
cac tinh hudng thuc
té phuc tap, tur do
trang bi kién thuc
nén quan trong cho
viec hoc tap va
nghién ctru céc linh
vuc hoc may & bac
hoc cao hon.

dé giai quyét
cac bai toan
co ban trong
hoc may nhu
cay quyét
dinh, hoc
Bayes, mang
neuron nhén
tao, may
vecto hd tro,
hé thong goi ¥
va giam chiéu
dir liéu vao
cac tinh
hudng thyc té
phuc tap, tur
do trang bi
kién thic nén
quan  trong
cho viéc hoc
tap va nghién
ciru cac linh
vuc hoc may
0 bac hoc cao
hon.

lién quan dé
giai quyét cac
bai todn co
ban trong hoc
may nhu cly
quyét  dinh,
hoc Bayes,
mang neuron
nhan tao, may
vecto hd tro,
hé thong goi y
va giam chiéu
dir liéu vao cac
tinh hudng
thuc t& phirc
tap, tir do trang
bi kién thic
nén quan trong
cho viéc hoc
tdp va nghién
ciu cac linh
vuc hoc may o
bac hoc cao
hon.

thong cac kién
thirc va thuat
toan hoc may
lién quan dé
giai quyét cac
bai toan co
ban trong hoc

may nhu ciy
quyét  dinh,
hoc Bayes,

mang neuron
nhan tao, may
vecto hd tro,
hé thdng goi ¥
va giam chiéu
dir liéu vao
cac tinh hubng
thuc té phuic
tap, tur do
trang bi kién
thirc nén quan
trong cho viéc
hoc tap va
nghién  clu
cac linh wvuc
hoc may & bac
hoc cao hon.

toan hoc may
lién quan dé giai
quyét cac bai
todan co ban
trong hoc may
nhu cdy quyét
dinh, hoc Bayes,
mang  neuron
nhin tao, may
vecto hd trg, hé
thong goi ¥ va
giam chiéu dir
liéu vao cac tinh
huéng thuc té
phuc tap, tu do
trang bi kién
thirc nén quan
trong cho viéc
hoc tap va
nghién clru cac
Iinh vuc hoc
may & bac hoc
cao hon.

dé giai quyét
cac bai toan
co ban trong
hoc may nhu
cay quyét
dinh, hoc
Bayes, mang
neuron nhan
tao, may
vecto hd tro,
hé thong goi
y va gidm
chiéu dir liéu
vao cac tinh
hudng thyc té
phuc tap, tu
d6 trang bi
kién thirc nén
quan  trong
cho viéc hoc
tap va nghién
ciru cac linh
vuc hoc may
& bac hoc cao
hon.

CLO4: Thye hién dugc qua trinh tu hoc, tu nghién ciru va giai quyét van d& mot cach doc lap thong qua

viéc doc hiéu tai liéu chuyén nganh, giai bai tap ly thuyét va van dung cac thuat toan hoc may trong cac bbi

canh mai, thuc té, tir d6 hinh thanh phuong phap hoc tip hiéu qua va tinh than trach nhiém ca nhan trong

viéc tiép can va ap dung cac phuong phaptong hop va chuyén sdu ciia cic thuit toan hoc may phire tap, hiéu

qua va hién dai.

Fail - Below Beginning - Develf)plng - Sufficient - Exemplary -

i .. . Needs Marginally Meet Exceeds

Thang danh gia Expectation . '

. Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% 85% - 100%
CLO4: Thuc hién | Khong thé tu | Tu hoc va giai | Thuc hién | Chu dong tu | Tw  nghién
dugc qua trinh ty | hoc hoac giai quyét van dé | duogc qua trinh | hoc, doc hiéu tai | ctru sang tao,
hoc, tw nghién ctru | quyét van dé& | don gian khi | ty hoc va van | liéu chuyén | giai quyét
va giai quyét vin d& | néu khong c6 | c6 huéng din | dung kién | nganh va van | duoc van dé
mot cach doc 1ap | hudng dan. cu theé. thtrc de gidi | dung kién thirc | moi hoac
thong qua viéc doc quyét bai toan | vaio cac tinh | phiic tap, va
hiéu tai liéu chuyén trong tinh dé Xudt
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nganh, giai bai tap
ly thuyét, thuc hanh
va van dung cac
thuét todn hoc may
trong cic bbi canh
méi, thue &, tir d6
hinh thanh phuong
phép hoc tép hicu
qua va tinh than
trach nhiém ca nhan
trong viéc tiép can
va 4p dung céc
phuong phép tong
hop va chuyén sau
cua cac phuong
phap sb phuc tap,
hi€u qua va hién
dai.

huéng quen | huéng mé rong, | phuong phap
thudc. phtic tap. hoc tap hi¢u
qua.

9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién day du ndi dung, thoi lugng va tién
do giang day theo dé cuong hoc phan

- HJ tro, tu van hoc tap va giai dap thic méc cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bj bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai d6 nghiém tic, chuan muyc va co
trach nhiém trong sudt qué trinh hoc phan.

Quy dinh vé tham dy 16p hoc

- Nguoi hoc ¢6 trach nhi¢m tham du dﬁy du cac
budi hoc theo ké hoach ctia hoc phan.

- Viéc diém danh dugc thyc hién nghiém tac ¢
ting budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mat.

- Trudng hop vang mit vi Iy do chinh dang (6m
dau, cong tac...) phai thong bao trudce va cung
cap minh chimg khi cin thiét.

Quy dinh vé& hanh vi trong 16p hoc

- Ung x1r van minh, ton trong giang vién va ban
hoc; khong gay mat trat tu trong 16p.

- Chi sir dung thiét bi dién tir cho muc dich hoc
tap khi duogc phép.
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- Gilr gin v€ sinh, co s¢ vat chat va tuan thu
chuan myc dao dirc nghé nghiép su pham.

- Tuan thu cac quy dinh cia Nha truong lién
quan dén hoc tap va thi cu.

Céac quy dinh khac - Trung thyc trong hoc tap va kiém tra, tuyét doi
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khoa khi duoc yéu cau.

Binh Dinh, ngay ..... thang ..... nam 2025

GV. BIEN SOAN .
TK. QL HQC PHAN

TS. Nguyén Hitu Tron o .
PGS.TS Lé Cong Trinh

GD. CTDT

TK. QL. CTPT

TS. Lé Quang Thuan

PGS.TS. Lé Cong Trinh

HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: MO HINH HOA TOAN HQC
Tén tiéng Anh: Mathematical Modelling
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Ma hoc phan: 1010435

2) Sb tin chi: 2

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 20

- Bai tép 10

- Thao luan:

- Thuc hanh/Thi nghi¢m:

- Tong s6 tiét quy doi 30

4) Day cho SV nam tht Hoc ky 8, ndm tha 4
5) Hoc phan hoc trudc: Khong co

+ Ho va tén: Huynh Van Ngai; Khoa: Todn va
Théng ké

L o + Ho va tén: Tran Ngoc Nguyén; Khoa: Toan va
6) Céc giang vién giang day Théng ke
+ Ho va tén: Nguyén Hiru Tron; Khoa: Toan va
Théng ké

7) Khoa Quan 1y hoc phan Toan va Thong ké

Bit budc [ Tu chon tu do

8) Loai hoc phﬁn: ,
[Ty chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong
9) Thudc thanh phan hoc tap [ Co s& nganh/khdi nganh
[1 Chuyén nganh




0 B6 tro
[ Thuc tap, thuc té
D6 an t6t nghiép/Khoéa luan tot nghiép

Tiéng Viét

10) Ngon ngir giang day )
[1 Tiéng Anh
Truyc tiép
11) Phuong thirc gidng day O Tryc tuyén
U Truc tiép va truc tuyén
2. M ta hoc phan:

Hoc phan cung cip cho sinh vién céc kién thirc vé mé hinh hoa toan hoc, cac phuong phap
mo hinh hoa toan hoc va cac loai mé hinh toén hoc théng dung; gitip ngudi hoc phat trién
k¥ ning két ndi cac kién thirc da hoc dé giai quyét nhitng van dé thuc tién nhu kinh té, k§

thuat, giao thong, théng ké, toi uu,. ..

3. Muc tiéu ciia hoc phén

+ COI1: Hiéu va van dung dugc cac khai niém, vai tro va quy trinh mo hinh héa todn hoc;
nhan dién va phan tich cac loai mé hinh phé) bién nhu mé hinh t6i wu hda, moé hinh dong
Iirc, md hinh ngiu nhién,... dé giai quyét bai toan thyc tién.

+ CO2: Xay dung dugc md hinh toan hoc tir bai toan thuc té, van dung cac kién thirc toan
hoc dé danh gia va diéu chinh mé hinh.

+ CO3: Ap dung duogc cac phén mém tinh toan (MATLAB, Python, Excel...) dé thuc hién
mo phong, giai bai toan mo hinh hoa, truc quan hoa két qua va danh gia hiéu lyc mé hinh.
+ CO4: Phat trién tu duy phan bién, sang tao trong viéc dé xuat mé hinh, diéu chinh mé
hinh theo dir liéu hodac muc ti€u, déng thoi rén luyén nang luc tu hoc, lam viéc nhoém, trinh
bay va bao céo két qua mo hinh héa mét cach hiéu qua.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuén dau ra ciia hoc phﬁn va méi lién hé véi cac chi bao cua PLOs)

Hoc phan déng gép cho chuan dau ra PLO ctia chwong trinh ddo tao tai PI theo mirc do sau: L
= Mirc thap; M = Miic trung binh; H = Mtic cao

Ki Dong gop cho | Mic d

N N¢i dung CLO ] )
hi¢u PLO.PI dong gop




CLO1

Phan tich va van dung cac khai ni¢m, vai tro va quy
trinh mo6 hinh hoa toan hoc dé phan loai va lya chon

m6 hinh pht hop cho céc bai toan thuc tién.

PLO2 (P12.2) H

CLO2

Thiét k&, dién gidi va danh gia cdc mo hinh toan hoc
dua trén kién thirc da hoc, nham giai quyét cac van

dé t61 uu hoa, dong luc hoc hodc ngau nhién.

PLO2 (P12.2) H

CLO3

Thuc hi€n, van hanh va trinh bay truc quan mo hinh
hoa toan hoc bang cach sir dung cac cong cu s6 nhu
MATLAB, Python hodc Excel.

PLO3 (P13.2) H

CLO4

Pé xuat, phan bién, va hop tac nhom dé phat trién
mo hinh hi¢u qua, déng thoi thé hién nang luc tu
hoc va sang tao trong toan bd qud trinh moé hinh

hoa.

PLOG6 (P1 6.3) H

5. Phwong phap, hinh thirc to chire day hoc

Phwong phap,
hinh thirc to Muc dich
chirc day hoc

Chuan diu ra ciia hoc
phan dat dwoc

Trinh bay c6 h¢ thong cac kién thirc vé md

hinh hoa toan hoc, giup ngudi hoc nam

Thuyét giang virng khai ni¢m, cau tric va phan loai cac

loai md hinh, ciing nhu hiéu 16 quy trinh

mo hinh héa tir bai toan thuc tién.

CLOl1, CLO2, CLO3,
CLO4

Rén luyén k¥ nang phan tich va thiét ké

mo hinh, giai bai toan bang mo hinh da

CLOl, CLO2, CLO3,

Bai tap xay dung, va st dung phan mém hd trg dé CLO4
mo phong va danh gid hiéu qua mo hinh.
Tao diéu kién dé sinh vién trao doi, phan
bién cac mo hinh, trinh bay y tuéng va | cLo1. CLO2. CLO3
ThélO 111@11 . , A .- , .2 o ’ > ?
giai phéap, dong thoi phat trién ning luc tu CLO4
hoc, sang tao va lam vi¢c nhém.
6. K¢ hoach giing day chi tiét
Budi hoc N A
(3 tiét/ budi) NOi dung CDR hogc phan




Chuong 1: Cac md hinh trong toi wu

1 1.1 Quy trinh m hinh hoa CLO1, CLO2
1.2 Phan tich d6 nhay
Chwong 1: CAc mé hinh trong toi wu (tt)

2 1.3 M6 hinh ti vu khéng rang budc gigi’ CLO2,
1.4 M6 hinh tbi wu c6 rang budc

3 Bai tap chuong 1 CLO2, CLO4
Chuong 2: Cac m6 hinh dong luc hoc

4 2.1 Phan tich trang thai can bang CLO1, CLO2
2.2 Cac h¢ dong luc
Chuwong 2: Cac mo hinh dong luc hoc (tt)

5 2.3 Phan tich cac mo6 hinh dong luc CLO2, CLO3
2.4 Mo phéng cac mo6 hinh dong luc

s oo CLO2, CLO3,

6 Bai tap chuong 2 CLO4
- Kiém tra giira ky (1 tiét)

7 Chu’o'ng~ 3: Cac md hinh xac suét gig;’ CLO2,
4.1 Chuoi Markov
Chuong 3: Cac mé hinh ngiu nhién

8 4.2 Qua ~trinh Markov gigi’ CLO2,
4.3 Chuoi thoi gian
Chwong 3: Cac mé hinh ngiu nhién (tt)

9 4.4 M6 phong Monte-Carlo gigi’ CLO2,
4.5 Mo phdng giai tich

10 - Bai tap Chwong 3 CLO1, CLO2,
-On tap CLO3, CLO4

7. Tai liéu phuc vu mon hgc

Gido trinh chinh

[1]. C. L. Dym, Principles of Mathematical Modeling,
Second Edition, Academic Press, 2004.

Tai liéu tham khao thém

[2] M. M. Meerschaert, Mathematical Modeling ,
Fourth Edition, Academic Press, 2013.

[3]. E. A. Bender, An introduction to Mathematical
Modelling, Wiley, 1978.



https://www.sciencedirect.com/book/9780122265518/principles-of-mathematical-modeling
https://www.sciencedirect.com/book/9780122265518/principles-of-mathematical-modeling

CRC, 2018.

[4]. A. A. Samarskii, A. P. Mikhailov, Principles of
Mathematical Modeling, Ideas, Methods and Examples,

Céc loai hoc liéu khac Céc phan mém 1ap trinh: Matlab,

Python,...

8. Panh gia két qua hoc tap
8.1. Hinh thwrc danh gia theo CLO

Hinh thwe danh
gia

Muc dich

Chuan dau ra ciaa hoc
phan

Tu luan

Danh gia kha ning hiéu 1y thuyét mé hinh
hoa toan hoc, van dung kién thtc dé phan
tich, thiét ké va giai thich mo hinh trong

cac ngit canh thyc tién.

CLOl1, CLO2, CLO3

Bai tap trén 16p

Rén luyén ky nang xay dung md hinh, giai
bai toan cu thé va phan tich két qua mo
hinh hoa.

CLOl1, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Cung co k¥ ning mo hinh héa, 4p dung

phan mém dé thyc hién mé phong, truc

quan hoa va bao cdo két qua.

CLOl1, CLO2, CLO3,
CLO4

8.2. Ké hoach kiém tra danh gia theo CLO

hinh hoa.

. . ‘n ; as < Thoi CDR cua | Trong
STT Danh gia Ti€u chi danh gia diém HP b
1 Qud trinh 40%
Tham dy day du cac budi |
A A hoc, dung gio, tham gia |Tat ca cac

Chuyén can hoat d(f)nggh(i tap tich cﬁ’c, budi hoc CLO4
hop tdc nhém hiu qua.
Hoan thanh day du, ding
yéu cau; trinh bay logic; sir Budi 3. 6 CLO2,

Bai tap dung hop Iy cac cong cu va 10 T CLO3,

thé hién dugc tu duy mod CLO4

Kiém tra gitra ky

Giai cac bai toan tu luan;

hoa rd rang; phan tich va | 7
danh gia két qua.

trinh bay quy trinh mé hinh | Buéi hoc | CLOI,

CLO2

2 Cuéi ky

60%




Panh gia kha niang phan | Theo ké CLOI
Thi kézt thl'lg hoc | tich bai toan, thiét, ke ‘mé hoach dao CLO2,
phan (van hinh, m6 phong (né€u can), |[tao  cua CLO3,
dap/thuc hanh) | va trinh bay két quéa theo | Nha ’
I , \ CLO4

cau truc 10 rang, hop 1y. truong

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Phan tich va van dung céac khai ni€m, vai tro va quy trinh mo hinh hoéa toan hoc dé

phan loai va lva chon mé hinh phu hop cho céc bai toan thyc tién.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
banh gia kha nang | Khong ndm | Biét mot s | Trinh bay | Phan tich | Phan tich bai
hiéu va van dung | dugc  khai | khainiémmé | duoc quy | chinh x4c bai | toan phuc
kién thirc mo hinh | niém co ban, | hinh nhung | trinh co ban, | toan thuc té, tap, lua chon
héa toan hoc dé | nhdm  14n | hiéu mo hd, |nhan  dién | xac dinh duoc | mod hinh
nhan dién bai toan | gitra cac loai | trinh bay | duoc moO | mo hinh hop ly | chinh  xac,
thuc tién, xac dinh | mo hinh, | thifu mach |hinh thong | va trinh bay rd |trinh  bay
mo hinh phu hop | khong trinh | lac hodc chua | dung, c6 sai | rang quy trinh | day du va co
va trinh bay quy |bay  dugc | xéc dinh | s6t nhé vé | md hinh hoa. lién hé mo
trinh mo hinh hoa. | quy trinh mo | duogc bai | thuat ngl rong voi cac
hinh hoéa. toan. hoac  cach linh vuc

dién dat. khac.

CLO2: Thiét ké, dién gidi va danh gid cdc mo hinh toadn hoc dya trén kién thic d3 hoc,

nham gidi quyét cac van de to1 uvu hoda, dong luc hoc hoac ngau nhién.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

Danh gia nang luc | Khong xdy | Xay dung Thiét k& mo | Thiét k& mo | Thiét ké mé
thiét ké va dién | dung duoc |dwgc ~ md | hinh hop Iy | hinh phu hop | hinh tdi wu,
gidi mo hinh phu | mo hinh, | hinh so lugc | trong truong | voi bai toadn | phdn  tich
hop voi bai toan, | khong xac | nhung thiéu hop don | thuc té, gidl | sau sdc va dé
x4c dinh bién s, | dinh  duoc | bién sé/réng gian, con | thich rd rang Xuat cai tién
rang budc, danh | ciu trac bai | bude, dién | thiéu chinh |cdu trac va |hop 1y, c6
gia logic va hi¢u | todn, hodcsu | giai chua | xac hodc | danh gid hi¢u thé ap dung
qua cia moO hinh. | dung cong | ding ban | chua day du | qua mo hinh. linh hoat vao
cu sai. chat bai toan. | d4nh gia. nhiéu tinh

huéng.

CLO3: Thyc hién, van hanh va trinh bay tryc quan mo hinh hoa toan hoc bang cach sir dung
cac cong cu s6 nhu MATLAB, Python hoac Excel.




Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Panh gid khaniang | Khong biét | St dung | M6  phong | Str dung phan | Van  dung
st dung phan | s dung |dugc phan |thanh cong | mém chinh xac | thanh thao
mém dé nhap dit | phan mém | mém co ban | bai toan don | dé giai va mo | cong cu sb,
litu, chay mod | hodc khoéng | nhung thao | gian, biéu phong bai | thuc  hién
phong, giai bai |thyc  hién | tac con nham | dién két qua | toan, trinh bay | mé phong
toan va truc quan | dugc  thao |14n, két qua | nhung chua | két qua 13 |nang cao,
hoa két qua mo | tac mdé | mo6 phdéng |truc  quan | rang, truc | két hop phan
hinh hoa. phong, xtr Iy | khéng  ddy | hodc con 16i | quan. tich va trinh
16i sai | du. nhd. bay d6 hoa

nghiém chat luong.

trong.

CLO4: Thuyc hién, van hanh va trinh bay truc quan mo hinh héa toan hoc béng cach st dung
cac cong cu s6 nhu MATLAB, Python hoic Excel.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Panh gia ky ning | Khong tham | Tham  gia |C6 y kién | Chu dong hoc | Dan dat
lam viéc nhom, tu | gia thdo ludn | nhdém  han | phan hoi tap, tham gia | nhom lam
duy phan bi¢n, tg | nhom, ché, chua co trong nhom, | tich cuc, dong | viéc, dua ra
hoc va khd ndng | khong  c6 | kha nang | lam viéc | gop vao gidi | ytudng sang
trinh bay mo hinh | déng gop ca | phan  bién, | ding  phan | phdp mo hinh, | tao, thé hién
qua thdo luén hoac | nhan, thiéu | thé hién thu | duoc phan | c6 kha nang | tu duy phan
bai bao céo. tinh than ty | dong trong | coéng, co tu | phan bién. bién sdu sic
hoc. hoc tap. hoc  nhung va kha nang
chua sau. hoc hoéi doc

1ap noi bat.

9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién day du ndi dung, thoi luong va tién
d6 giang day theo dé cwong hoc phan.

- HA tro, tu vin hoc tap va giai dap thic mic cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguoi hoc

- Tham gia ddy du, dang gid cac budi hoc va
chuén bi bai trude khi dén 16p.
- Chu dong, tich cuc trong hoc tap, thao luan va
hop tdc nhom.




- Thé hién thai ¢ nghi€ém tac, chuan myc va co
trach nhi¢m trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc co trach nhi¢m tham du déy du cac
budi hoc theo ké hoach ctia hoc phan.

- Viéc diém danh duogc thuc hién nghiém tic ¢
tirng budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s€ bi tinh 1a vang mat.

- Trudng hop vang mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung
cip minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung XUr van minh, ton trong gidng vién va ban
hoc; khong gy mat trat tu trong 16p.

- Chi str dung thiét bi dién tr cho muc dich hoc
tap khi dugc phép.

Céc quy dinh khac

- Tuan thu cac quy dinh cua Nha truong lién
quan dén hoc tap va thi cu.

- Trung thuc trong hoc tap va kiém tra, tuyét dbi
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

GV. BIEN SOAN

TS. Tran Ngoc Nguyén
GD. CTPT

TS. Lé Quang Thuin

Binh Pinh, ngay ..... thang ..... nam 2025

TK. QL HQC PHAN

PGS. TS. Lé Cong Trinh
TK. QL. CTPT

PGS. TS. Lé Cong Trinh
HIEU TRUONG






Mau M4-PCCT

TRUONG DPAI HOC QUY NHON  CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA TOAN VA THONG KE Poc lap — Tu do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: HAM THUC VA GIAI TiCH HAM
M3 hoc phén: 1010454
Tén tiéng Anh: Real Functions and Funtional Analysis
THUQC CTPT NGANH TOAN UNG DUNG

. Thong tin chung vé hoc phén:

1) M4 hoc phan: 1010454

2) S6 tin chi: 3

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan:

- Thyc hanh/Thi nghi¢m:

- Tong s6 tiét quy do6i 45

4) Day cho SV ndm thtr Hoc ky 7, ndm thar 4

+ Tén HP: Giai tich 1; Ma HP: 1010319
+ Tén HP: Giai tich 2; Ma HP: 1010053

+ Tén HP: Pai s6 tuyén tinh 1; Ma HP:
1010174

5) Hoc phan hoc trudc:

+ Tén HP: Pai sb tuyén tinh 2; Ma HP:
1010382




6) Cac giang vién giang day

+ Ho va tén: Thai Thuan Quang; Khoa: Toan va
Théng ké

+ Ho va tén: Lé Van An; Khoa: Toan va Thong
ké

Ho va tén: Nguyén Bao Tran; Khoa: Toan va
Théng ké

+ Ho va tén: Huynh Minh Hién; Khoa: Toan va
Théng ké

7) Khoa Quan 1y hoc phan

Toan va Thong ké

8) Loai hoc phén:

Bit budc U Tu chon tu do

OTu chon theo dinh hudng (bét budce)

9) Thudc thanh phan hoc tap

[] Gido duc dai cuong

O Co so nganh/khdi nganh
Chuyén nganh

00 Bb trg

O Thuec tap, thuc té

0 D6 an tot nghiép/Khoa luan tot nghiép

10) Ngon ngir giang day

Tiéng Viét

[ Tiéng Anh

11) Phuong thirc giang day

O Truc tiép
O Tryc tuyén

Truc tiép va truc tuyén

2. M ta hoc phin




Hoc phan cung cép cho sinh Vi@:n cac kién thﬁc vé Ly thuyét do do va tich phan Lebesg}le
trén khong gian thuc hiru han f:hiéu, Ly thyyét khong gign métric, khong gian dinh chuan,
kh?)ng gian Hilbert va }}'/ t}luyét toan tu, d§ lam co so ti€p thu cac mon hoc }(héc nhu Xéac
suat thong ke, L}'I thuyét to1 vu, Gidi tich so, ... tr d6 van dung vao giai quyét cac bai toan
trong céc thirc té.

3. Muc tiéu ciia hoc phin (Ky hi¢u COs)

+ CO1: Hiéu dugc hé théng khai niém va cac kién thtrc lién quan dén Ly thuyét do do
va tich phan Lebesgue trén khong gian thuc hitu han chiéu, Ly thuyét khong gian métric,
khong gian dinh chuan, khong gian Hilbert va 1y thuyét toan tir.

+ CO2: Hiéu va véan dung céc khai niém, dinh 1y vé Ly thuyét d6 do va moi quan h¢
giita tich phan Riemann va tich phan Lebesgue trén khong gian thyuc hiru han chiéu, tinh
dugc tich phan Lebesgue va tich phan Riemann trong trudng hop R? va tmg dung vao trong

mot sO bai toan thurc té.

+ CO3: Hiéu va van dung cac khai niém lién quan dén Ly thuyét khong gian métric,
khong gian dinh chuédn, khong gian Hilbert, khong gian lién hop ciia chung, cac nguyén ky

co ban cua Giai tich ham va 1y thuyét toan tir vao cac bai toan thyc té.

+ CO4: Hinh thanh va phat trién cho nguoi hoc tinh than tu hoc, tu nghién ctru va kha
ning giai quyét vin dé doc 1ap thong qua viéc doc tai liéu chuyén nganh, 1am bai tip nang
cao va van dung cac phuong phap giai gan ding trong cac bdi canh méi, dic biét 13 trong
cac bai toan thuc té; tir d6 xay dung phwong phap hoc tap hiéu qua va tu duy triru tuong
can thiét cho viéc hoc tap subt doi.

4. Chuén dau ra cia hoc phan (Ky hiéu CLOs)
Hoc phan déng gop cho chuan dau ra ciia chuong trinh dao tao theo cac muc do sau:
L = Muc thip; M = Mtc trung binh; H= Mirc cao.

Ki . DPong gop Murc do
. Noi dung CLO . .
hi¢u cho PLO.PI | dong gop

Hiéu duoc hé thong khai niém va cac kién thirc
lién quan dén Ly thuyét do do va tich phan
CLOI | Lebesgue trén khong gian thuc hitu han chiéu, Ly | PLO2 (PI 2.1) M
thuyét khong gian métric, khong gian dinh chuan,
khong gian Hilbert va ly thuyét toan ti.




CLO2

Hiéu va van dung cac khai niém, dinh 1y vé Ly
thuyét d6 do va mdi quan hé gitra tich phan
Riemann va tich phan Lebesgue trén khong gian
thuc hiru han chiéu, tinh duoc tich phan Lebesgue
va tich phan Riemann trong trudng hop R? va (g

dung vao trong méot s6 bai toan thuc té.

CLO3

Hiéu va van dung cac khai niém lién quan dén Ly
thuyét khong gian métric, khong gian dinh chuén,
khong gian Hilbert, khong gian lién hop cua
chung, cac nguyén ky co ban cua Giai tich ham va

1y thuyét toan tir vao cac bai toan thuc té.

CLO4

Thuc hién dugc qua trinh tu hoc, ty nghién ctru va
giai quyét van dé mot cach doc 1ap thong qua viéc
doc hiéu tai liéu chuyén nganh, giai bai tap ly
thuyét va van dung cac phuong phap sb trong cac
bdi canh méi, thuc té, tir d6 hinh thanh phuong
phap hoc tap hiéu qua va tinh than trach nhiém ca
nhan trong viéc tiép can va ap dung ciac phuong
phap téng hop va chuyén siu cua cic phuong

phap sb phirc tap, hiéu qua va hién dai.

PLO2 (P12.2) M
PLO2 (P12.2) M
PLOS (PI 8.1) M

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thic to Muc dich
chirc day hoc

Chuan dau ra cia hoc
phén dat dwoc

Thuyét gidng

Cung cap cho nguoi hoc hé thong kién
thirc Iy thuyét nén tang, trinh bay cac khai
niém, dinh nghia, thudt toan, dinh ly trong CLOl, CLO2, CLO3
tam, cac phuong phap sé6 mot cach logic,

cu thé, chinh xac gifip ngudi hoc hinh




thanh tu duy khai quat va tiép can noi

dung hoc phan mét cach hé théng.

Bai tap trén 16p

Giip nguot hoc ren luyén ky nang van
dung ly thuyét dé giai quyét bai toan cu
thé, thuc té, phat trién tu duy phan tich,

cling nhu van dung cac phuong phap giai
gan dung vao cac tinh hudng khic nhau

mot cach hi¢u qua.

phan bién, va hinh thanh kha nang trinh | cLO1, CLO2, CLO3,
bay 12p luan todn hoc mot cach mach lac, CLO4

Bai tap ¢ nha

Tao diéu kién cho nguoi hoc cling c¢d kién
thirc, phat trién nang luc tu hoc, tu duy

ddc 1ap, va kha nang nghién ciru mo rong

CLOl1, CLO2, CLO3,

A g . CLO4
thong qua vi¢c gidi cac bai toan nang cao
va doc tai liéu chuyén sau.
7. Ké hoach gidng day chi tiét
Buoi hoc Noi dung CDR hoc phin
(1) ) 3)
[1] Chuong 1. Do do va Tich phan Lebesgue
Tidt 1.3 1.1. DB do Lebesgue. ’ CLO1, CLO2
(Tiet 1-3) 1.2.  Khoéng gian do dugc. Ham s6 do dugc.
2] Chuwong 1. P9 do va Tich phian Lebesgue (Tiép theo)
Tidt 4-6 1.3. Tich phan Lebesgue. CLOl1, CLO2
(Tiet4-6) 114 Méi quan hé gitra Tich phan Riemann va Lebesgue
1.5. Do do tich va Pinh 1 Fubini
[3] Bai tap (Chuong 1: 1.1,1.2,1.3, 1.4, 1.5 CLO1, CLO2,
ai tap (Chuong ,1.2,1.3,1.4, 1.5) CLO4




(Tiét 7-9)

Chuong 2. Khong gian métric

[4]
(Tiét 10-12) 2.1.  DPinh nghia va cac vi du thong dung. CLO1, CLO3
2.2.  Su hdi tu trong khong gian métric.
2.3. Topo trong khdong gian métric.
- Chuong 2. Khong gian métric (Tiép theo)
g 2.4. Khong gian mé tric diy du. CLO1. CLO3
(Tiét 13-15) |2.5. Khong gian compact. ’
2.6.  Anh xa lién tuc
, ! Bai tap (Chuong 2) CLO1, CLO3,
(Tiét 16-18) : 5 CLO4
Chuong 3. Khong gian dinh chuin
[7] 3.1.  Céc khdi niém va vi dy. So sénh chuan- Chuan
" tuong duong. CLO1, CLO3
(Tiet19-21) 133 Sy hoi tu.
3.4.  Khong gian Banach
3.5. Toan tir tuyén tinh lién tuc.
[8] Chuwong 3. Khong gian dinh chuin (Tiép theo)
(Tiét 22-24) | 3.6. Khong gian cac toan tir tuyén tinh lién tuc. CLOI, CLO3
3.7.  Cac nguyén ly co ban.
[9] Chuwong 3. Khong gian dinh chuan (7Tiép theo)
(Tiét 25-27) 3.8.  Khong gian lién hop, khong gian phan xa. CLOI, CLO3
3.9. Toan tir lién hop, toan tir compact.
[10] Bai tap (Chuong 3: 3.1,3.2,3.3,.34,3.5,3.6,3.7,3.8,
’ 3.9 CLO1, CLO3,
(Tict 28-30) |~ CLO4
Kiém tra giira ky
Chuwong 3. Khong gian dinh chuin (Tiép theo)
3.10. Khong gian hiru han chiéu
[11] 3 A 1e o a ens e pps
3.11. Cac nguyén ly co ban cua Giai tich ham CLOIL, CLO3

(Tiét 31-33)

3.12. Khong gian lién hop
3.13. Dang tong quat ctia cac phiém ham tuyén tinh lién
tuc trén cac khong gian R",




’[12] Bai tap (Chuong 3: 3,10, 3.11, 3.12, 3.13) CLO1, CLO3.
(Tiet 34-36) CLO4
[13] Chuong 4: Khong gian Hilbert
(Tiét 37-39) 4.1.  Khai niém va vi du vé khong gian Hilbert. CLO1, CLO3
4.2. Hinh chiéu tryc giao — Co s¢ truc chuan.
Chuong 4: Khong gian Hilbert
[14] 4.3. Khong gian liénhop
(Tiét 40-42) 4.4. Sy hoi ty manh, hoi ty yeu trong khong gian CLOl1, CLO3
Hilbert.
4.5. Toéan ti lién hop trong khong gian Hilbert
[15]
A CLOl1, CLO2
. Bai t h 4 ’ ’
(Tiét 43-45) | B4l tap (Chuong 4) CLO3, CLO4

7. Tai liéu phuc vu mon hgc

Giao trinh chinh

[1]. Thai Thuan Quang, Gido trinh Ham thuc va Giai tich
ham Ung dung, Truong Pai hoc Quy Nhon, (2022)

[2]. Thai Thuan Quang (Chi bién), Lé Vin An, Nguyén
Vin Thanh, Nguyén Ping Thién Thu. Gido trinh Giai tich
ham 1: Khong gian métric, khong gian topd, NXB DPHQG
Ha Noi (2024)

[3]. Thai Thuin Quang (Chu bién), Nguyén Vin Pai,
Duong Qudc Huy, Lién Vuong Lam, Nguyén Bao Tran.
Giai tich ham 2: Khong gian dinh chuan va Ly thuyét toan
ta, NXB DPHQG Ha Noi (2024)

Tai liéu tham khéo thém

[4]. Hoang Tuy, Ham thuc va Gidai tich ham, NXB Gido
duc, 2017.

[5]. Pham Ky Anh, Tran Puc Long, Gido trinh Ham thuc
va Giai tich ham, NXB PHQG Ha Nogi, 2001.

Cac loai hoc liéu khac

8. Panh gia két qua hgc tap

8.1. Hinh thirc danh gia theo CLO




Hinh thie danh
gia

Muc dich

Chuan dau ra caa hoc
phan

Tu luan

Danh gia kha ning hiéu va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
chirng minh, tinh toan, va trinh bay lap

luan toan hoc mot cach chat ché, logic.

CLOl1, CLO2, CLO3

Bai tap trén 16p

Rén luyén k¥ nang van dung 1y thuyét dé
giai bai toan cu thé theo nhom hoic ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLOlI, CLO2, CLO3,
CLO4

Bai tap ¢ nha

bénh gia nang luc ty hoc, tu duy doc 1ap
va kha niang van dung kién thirc vao cac
tinh huéng nang cao hodc mo rong; déng
thoi phat trién ky ning nghién ctu ca
nhan va giai quyét bai toan theo hudng

sang tao.

CLOl1, CLO2, CLO3,
CLO4

8.2. Ké hoach kiém tra danh gia theo CLO

. . n , ax . Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia diém HP o
1 Qua trinh 40%

Chuyén can

Tham dyu day du cac budi
hoc, dung gio, tich cuc

nghiém tic trong sudt qua
trinh hoc phan.

tham gia hoat dong hoc tap Tat ca céac
trén 16p va co thai dd |budi hoc

CLO4

Bai tap

Thuc hién day du, ding
yéu cAu, trinh bay chat ché,

Cac Budi
hoc 3, 6, CLO1,

thé hién tu duy phan tich |9 12,15

CLO2,




va van dung kién thirc vao CLO3,
viéc giai bai tap. CLO4
Giai cac bai toan tu luan, 2. CLOl,
.2 e 1 , ) , . .| Budi hoc
Kiém tra gitta ky | chirng minh, tinh todn, van 9 CLO2,
dung kién thirc da hoc. CLO4
2 Cuéi ky 60%
Danh gia khd nang van
dung tong hop kién thirc dé | Theo  ké
iai bai toan tuy ludn moét | hoach dao CLOL,
Thi két thiic hoc | =, : o "oam A Han MOH A4 G40 ap oo,
A cach chinh xac, logic va |[tao  cua
phan o 1 . X . CLO3,
chat chg, theo yéu cau hoc | Nha
A e 2 . CLO4
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gia chuin dau ra (CLO)

CLO1: Hiéu dugc hé théng khai niém va cac kién thirc lién quan dén Ly thuyét do do va tich
phan Lebesgue trén khong gian thuc hiru han chiéu, Ly thuyét khong gian métric, khong
gian dinh chuan, khong gian Hilbert va Iy thuyét toan tir.

Fail - Below
Thang danh gia Expectation
<40%

Beginning -
Needs
Improvement
40%-54%

Developing - Sufficient - Exemplary -

Marginally Meet Exceeds
adequate expectation expectations
55%-69% 70%-84% 85% - 100%

CLOI: Hiéu dugc | Khong  xac
hé théng khai niém | dinh cac khai
vacac kiénthuc lién | niém va cac
quan dén Ly thuyét | kién thic lién
d6 do va tich phan | quan dén Ly
Lebesgue trén | thuyét do do
khong gian thyc | va tich phén
hitu han chiéu, Ly | Lebesgue trén
thuyét khong gian | khong  gian
métric, khong gian | thuc hitu han
dinh chuan, khong | chiéu, Ly
gian Hilbert va 1y | thuyét khong
thuyét toan tir. gian métric,
khong  gian
dinh  chuan,
khong  gian
Hilbert va ly

Xac dinh duoc
nhung chua
diy du céc
khai niém va
cac kién thirc
lién quan dén
Ly thuyét do
do wva tich
phan

Lebesgue trén
khong  gian
thuc hitu han
chiéu, Ly
thuyét khong
gian  métric,
khong  gian
dinh  chuén,

Xac dinh duwoc | Xac

dinh va | Xac dinh va

ddy du cac | phan tich dugc | dién giai

khai niém va | mot

ro | duoc mot

cac kién thic | rang, logic, c6 | cach sang tao
lién quan dén | chiéu sdu cac | cac khai niém
Ly thuyét do | khainiémvacac |va cac kién
do va tich |kién thic lién |thtc  lién
phan quan dén Ly | quan dén Ly
Lebesgue trén | thuyét d6 do va | thuyét do do

khong  gian | tich

thuc hitu han | Lebesgue

phén | va tich phan
trén | Lebesgue trén

chiéu, Ly | khong gian thuc | khoéng gian
thuyét khong | hitu han chiéu, | thuc hitu han
gian métric, | Ly thuyét khong | chiéu, Ly

khong  gian | gian

métric, | thuyét khong

dinh  chuan, | khong gian dinh | gian métric,

khong  gian | chuan,

khong | khong  gian
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thuyét  toan
tu.

khong  gian
Hilbert va ly
thuyét toan tir.

Hilbert va ly
thuyét toan tur.

gian Hilbert va
ly thuyét toan

dinh  chuén,
khong gian
Hilbert va ly
thuyét  toan
tur.

cLO2: Hiéu va van dung cac khai niém, dinh 1y vé Ly thuyét 46 do va mdi quan hé giita

tich phan Riemann va tich phan Lebesgue trén khong gian thuc hitu han chiéu, tinh duoc

tich phan Lebesgue va tich phan Riemann trong truong hop R? va tmg dung vao trong

mot sO bai toan thuec t€.

Fail - Below Beginning - Develgplng - Sufficient - Exemplary -
i ., . Needs Marginally Meet Exceeds
Thang danh gia Expectation . .
. Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85%-100%
CLO2: Hiéu va van Khong van Van dung Van dung Van dung dugc Van dung
dung cac khai niém, | dung dugc cac | dugc nhung duoc dﬁy du va phan tich sang tao
dinh 1y vé Ly thuyét | khai niém, chua day du nhung chi duge mot cach | duoc cac khai
d6 do vamdi quan | dinh Iy vé Ly | cac khai niém, | trong nhimng linh hoat cac niém, dinh |}7
hé giita tich phan | thuyétdo do | dinh1y véLy | truong hop khai niém, dinh | V¢ LY thuyét
. < \ A £, an o ;AT £ do do va moi
Riemann va tich va moi quan thuyét do do quen thudc, Iy vé Ly thuyét quan h¢ giita
phan Lebesgue trén | hé gilia tich va mbi quan hé | don gian cac d6 do va mdi tich ' phan
khong gian thyc hitu | phan Riemann | gitta tich phan | khai niém, quan hé giira Riemann va
han chiéu, tinh dugc | va tich phan Riemann va dinh 1y vé Ly | tich phan tich phan
tich phan Lebesgue | Lebesgue trén | tich phan thuyét d6 do Riemann va tich | Lebesgue tr.en
A tich pha khong gi Lebesgue trén | va méi han Leb khong gian
va tich phan ong gian ebesgue trén | va moi quan phén Lebesgue thue hitu han
Riemann trong thuc hitu han | khong gian hé gitra tich trén khong gian | .hidy tinh
truong hop R? va chiéu, tinh thuc hitu han phan Riemann | thyc hitu han duoc tich
g dung vao trong | duoc tich chiéu, tinh vatichphan | chiéu, tinh dugc | phén
mot sb bai toan thuc | phan duogc tich phan | Lebesgue trén | tich phan Ijebesgue Ya
§ Leb A | Leb A | khong gi Leb ich | b phan
te. ebesgue va ebesgue va ong gian ebesgue vatich | p.
tich phan tich phan thuc hitu han phén Riemann trong trudng
Riemann Riemann trong | chi€u, tinh trong truong hop | hop  R2va
trong truong | trudng hop dugc tich phan | R? va img dyng | (ng dung vao
hop R? va R? va ing Lebesgue va vao trong mot sd tr‘{“g mot s0
, \ . , R e . | bai toan thuc
ung dung vao | dung vao trong | tich phan bai toan thuc te. &
trong mot s6 | mot s6 bai toan | Riemann trong
bai toan thyc | thuc té. truong hop
té. R? va (mg
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dung vao trong
mot sO bai

toan thuc té.

CLO3: Hiéu va van dung cac khai niém lién quan dén Ly thuyét khong gian métric, khong

gian dinh chuin, khéng gian Hilbert, khong gian lién hop cua ching, cic nguyén ky co ban

ctia Giai tich ham va 1y thuyét toan tir vao cac bai toan thyc té.

Fail - Below Beginning - DeVelgpmg - Sufficient - Exemplary -
. .. Expectation Needs Marginally Meet Exceeds
Thang danh gia P Improvement adequate expectation expectations
V)
A0 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO3: Hiéu va van | Khéng  van | Van dung duoc | Véan dung duoc | Van dung duoc | Véan dung

dung cac khai niém
lién quan dén Ly
thuyét khong gian
métric, khong gian
dinh chuan, khong
gian Hilbert, khong
gian lién hop cua
chung, cac nguyén
ky co ban cua Giai
tich ham va 1y thuyét
toan tor vao cac bai

toan thuc té.

dung dugc cac
khai niém lién
quan dén Ly
thuyét khong
gian  métric,
khong
dinh

khong  gian
Hilbert, khong
gian lién hop

gian

chuan,

cua chung, cac
nguyén ky co
ban cua Giai
tich ham va ly
thuyét toan tir
vao cac bai

toan thuc té.

nhung  chua
day du cac khai

niém lién quan

dén Ly thuyét
khong gian
métric, khong
gian dinh
chuan, khéng
gian  Hilbert,

khong gian lién
hop cua chung,
cac nguyén ky
co ban cua Giai
tich ham va ly
thuyét toan tu
bai

vao cac

toan thuc té.

day du nhung
chi

nhitng trudng

trong

hop quen thugc
cac khai niém

lién quan dén

Ly thuyét
khong gian
métric, khong
gian dinh
chuan, khong
gian  Hilbert,

khong gian lién
hop ctia chung,
cac nguyén ky
co ban cua Giai
tich ham va ly
thuyét toan tur
bai

vao cac

toan thuc té.

va phan tich
duoc mot cach
linh hoat cac
khai niém lién
quan dén Ly
thuyét  khong
gian métric,

khong gian dinh
chudn,  khong
Hilbert,

khong gian lién

gian

hop cua chung,
cac nguyén ky co
ban cua Giai tich
ham va 1y thuyét
toan tir vao cac

bai toan thuc té.

sang tao dugc
cac khai niém
lién quan dén
Ly

khong

thuyét

gian
métric, khong
dinh
chudn, khong
gian Hilbert,
khong

gian

gian
lién hop cua
chung, cac
nguyén ky co
ban cua Giai
tich ham va ly
thuyét toan tir
vao cac bai

toan thuc té.

cLo4: Thuc hién dugc qua trinh ty hoc, tu nghién ciru va giai quyét van dé mot cach doc 1ap

thong qua viéc doc hiéu tai liéu chuyén nganh, giai bai tap 1y thuyét va van dung cac phuong

phap s6 trong cac bdi canh mai, thyuc té, tir ¢6 hinh thanh phuong phap hoc tap hiéu qua va
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tinh than trach nhiém c4 nhan trong viéc tiép can va ap dung cac phuong phéap tong hop va

chuyén sdu cua cac phuong phéap sé phtc tap, hiéu qua va hién dai.

Fail - Below Beginning - Develpping - Sufficient - Exemplary -
) L . Needs Marginally Meet Exceeds
Thang danh gia Expectation Im ¢ dequat tati )
o provemen adequate expectation expectatlons
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Thuwc hién | Khong thé tu | Tu hoc va giai | Thuc hién | Cha doéng tu | Tu nghién
dugc qué trinh ty | hoc hoac gii quyét van dé | dugc qua trinh | hoc, doc hiéu tai | cau sang tao,
hoc, tu nghién ctru | quyét van d& | don gian khi | tw hoc va van | liéu chuyén | giai  quyét
va giai quyét van d@& | néu khong c¢6 | c6 huéng din | dung kién | nganh va van | dugc van dé
mot cach doc lap | hudng dan. cu thé. thac dé giai | dung kién thuc | méi hoac
thong qua viéc doc quyét bai toan | vao cac tinh | phirc tap, va
hiéu tai liéu chuyén trong tinh | huéng mé rong, | dé xudt
nganh, giai bai tap hudéng quen | phuec tap. phuong phap
ly thuyét va van thudc. hoc tap hiéu
dung cic phuong qua.
phap sb trong céc
bi canh méi, thuc
té, tir 46 hinh thanh
phuong phap hoc
tap hiéu qua va tinh
than trach nhiém ca
nhan trong viéc tiép
can va ap dung cac
phuong phép tong
hop va chuyén sau
cua cac phuong
phap sb phuc tap,
hi€u qua va hién
dai.
9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién dy du noi dung, thoi lugng va tién
d6 giang day theo dé cwong hoc phan.

- HO tro, tu van hoc tap va giai dap thac mac cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi véi ngudi hoc

- Tham gia day du, ding gio cac budi hoc va
chuén bi bai trude khi dén 16p.
- Chu dong, tich cuc trong hoc tap, thao luan va
hop tdc nhom.
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- Thé hién thai d§ nghiém tic, chuan muc va cé
trach nhi¢ém trong su6t qué trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc c6 trach nhiém tham du déy du cac
bubi hoc theo ké hoach cuia hoc phén.

- Viéc diém danh duogc thuc hién nghiém tic 6
ting budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mat.

- Truong hop ving mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong bdo trudc va cung
cip minh chimg khi can thiét.

Quy dinh vé& hanh vi trong 16p hoc

- Ung xr van minh, t6n trong giang vién va ban
hoc; khong gdy mat trét tu trong 16p.

- Chi st dung thiét bj dién tir cho muc dich hoc
tap khi dugc phép.

- Gilr gin v€ sinh, co s¢ vat chit va tuan thu
chuin myc dao dirc nghé nghiép su pham.

- Tuén thu cac quy dinh cua Nha truong lién
quan dén hoc tap va thi ctr.

Céc quy dinh khac - Trung thuc trong hoc tip va kiém tra, tuyét d6i
khong gian lan.
- Tich cyc tham gia cac hoat dong chuyén moén,
ngoai khda khi dugc yéu cau.
Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQOC PHAN
PGS.TS. Thai Thuin Quang PGS.TS Lé Cong Trinh
TK. QL. CTPT
Gb. CTDT
R . PGS.TS. Lé Cong Trinh
TS. Lé Quang Thuan

HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: LOGIC TOAN

Tén tiéng Anh: Mathematical logic
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phén:

1) Ma hoc phan: 1010461

2) S6 tin chi: 03

3) Hoat dong hoc tap (sé tiét) 45

- Ly thuyét: 30

- Bai tép 15

- Thao luan: 0

- Thyc hanh/Thi nghi¢m: 0

- Tong s6 tiét quy dodi 45

4) Day cho SV nam thtr Hoc ky 6, nam thu 3

5) Hoc phén hoc trudc: CAu trac dai sb va ung dung

+ Ho va tén: Lé Cong Trinh, Khoa: Toan va
Théng ké

+ Ho va tén: Lé Thanh Hiéu, Khoa: Toan va
Théng ké

+ Ho va tén: Nguyén Bin, Khoa: Toan va Thong
ké

+ Ho va tén: Pham Thuy Huong, Khoa: Toan va
Théng ké

6) Cac giang vién giang day

+ Ho va tén: Tran Dinh Lwong, Khoa: Toan va
Théng ké
7) Khoa Quan 1y hoc phan Khoa Toan va Thong ké

8) Loai hoc phan: Bit budc [ Ty chon tu do




OTu chon theo dinh hudng (bit budc)

[1 Gido duc dai cuong

[ Co s& nganh/khdi nganh
Chuyén nganh

0 B6 tro

[ Thuc tap, thuc té

9) Thugc thanh phan hoc tap

[0 Db an tot nghiép/ Khoa luan tbt nghiép

Tiéng Viét

10) Ngon ngir gidang day )
[] Tieng Anh
O Tryc tiép
11) Phuong thure giang day O Truc tuyén
Truc tiép va truc tuyén
2. M ta hoc phin

Hoc phan cung cip cho sinh vién cac kién thirc co ban vé logic Toan hoc nhu 1y thuyét tap

hop va anh xa, ménh dé, dai s6 Boole va mach logic .

3. Muc tiéu ciia hoc phan

- CO1: Cung cip cac khai niém va cac két qua co ban cta ly thuyét tap hop, ménh dé, dai
s6 Boole va mach logic.

- CO2: Trang bi cac k¥ ning thyc hanh, kha ning ing dung cac khai niém va két qua co
ban cua ly thuyét tap hop, ménh dé, dai sd Boole va mach logic.

- CO3: Nang cao nhan thire, tu duy logic, kha nang tu hoc, tu sang tao.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao ctia PLOs )

Hoc phan dong gdp cho chuan dau ra PLO ctia chuong trinh dio tao tai PI theo murc do sau: L
= Mitc thap; M = Mtic trung binh; H = Mtc cao

Ky . DPong gop cho | Miurc do
. N¢i dung CLO ] )
hi¢u PLO.PI dong gop

Van dung dugc cac khai ni¢m va két qua co ban
CLO1 PLO2.PI2.1 X, M

cta 1y thuyét tap hop va 4nh xa.

Van dung dugc cac khai ni¢m va két qua co ban

CLO2 PLO2.PI2.1 X, M

cta 1y thuyét logic ménh dé.




Van dung dugc cac khai ni¢ém va két qua co ban

CLO3 | | o . _ PLO2.PI2.1 X, M
cua dai s6 Boole va mach logic.
Hinh thanh kha nang nhan thuc, tu duy logic, kha

CLO4 | _ ) PLO6.PI6.1 X, M
nang tu hoc, tu sadng tao.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra caa hoc
phan dat dwoc

Dién giang

Cung cap cho nguoi hoc hé théng kién

thire vé logic Toan hoc.

CLOl, CLO2, CLO3

Pam thoai, van
dap

Thong qua viéc trao doi gitra gidng vién
va nguoi hoc dé gidi quyét cac van deé

chua dugc sang t6 trong hoc phan.

CLOl1, CLO2, CLO3,
CLO4

Lam viéc nhom,
Bai tap

Gitip cho ngudi hoc giai quyét cac bai tap
vé logic Toan hoc nham ciing c6 kién thirc

1y thuyét va nang cao k¥ nang thuc hanh.

CLOl1, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Tao diéu kién cho ngudi hoc cing c6 kién
thirc, phat trién nang luc tu hoc, tu duy

ddc 1ap, va kha nang nghién ciru mo rong

CLOl1, CLO2, CLO3,

A g : CLO4
thong qua vi¢c gidi cac bai todn nang cao
va doc tai liéu chuyén sau.
6. Ké hoach giing day chi tiét
2. Noi dung CDR hoc
Buoi hoc A
phan
(1) ) 3)
Chuwong 1. Co sé Iy thuyét tip hop va anh xa
1.1. Tap hop
[1] :
. 1.1.1. Tap hop va phan tu CLO1
(Tiét 1-3) AP AP
1.1.2. Céch xéc dinh tap hop
1.1.3. Tap hop con, tap hop bang nhau




1.1.4. Cac phép toan trén cac tap hop

[2]
(Tiét 4-6)

Chuong 1. Co sé 1y thuyét tip hop va anh xa (tt)
1.2. Quan hé hai ngd1

1.2.1. Tich dé cac

1.2.2. Quan h¢ hai ngoi

1.2.3. Quan hé twong duong

1.2.4. Quan h¢ thu ty

CLO1

[3]
(Tiét 7-9)

Chuong 1. Co sé ly thuyét tap hop va anh xa (tt)
1.3. Anh xa

1.3.1. Binh nghia va vi dy

1.3.2. Anh va tao anh

1.3.3. Cac anh xa dac biét

1.3.4. Hop thanh cua cac anh xa

CLOl1

[4]
(Tiét 10-12)

Chuwong 1. Co sé 1y thuyét tap hop va anh xa (tt)
1.4.T6 hop trén tap hop va anh xa

1.4.1. Nguyén ly bu trir

1.4.2. Nguyén ly Dirichlet

1.4.3. Ap dung nguyén 1y bu trir va nguyén 1y Dirichlet dém
tap hop va anh xa

CLOl1

[5]
(Tiét 13-15)

Chuwong 1. Co sé 1y thuyét tap hop va anh xa (tt)
Bai tap Chuong 1

CLO1, CLO4

[6]
(Tiét 16-18)

Chuong 2. Logic ménh dé
2.1. Ménh dé& va phép toan
2.1.1. Khéi niém ménh dé
2.1.2. Phép phu dinh

2.1.3. Phép hoi

2.1.4. Phép tuyén

2.1.5. Phép kéo theo

2.1.6. Phép tuong duong

CLO2




[7]
(Tiét 19-21)

Chuwong 2. Logic ménh dé (tt)

2.2. Cong thirc ménh dé, twong duong logic

2.2.1. Cong thirc ménh dé va thir ty wu tién ctia cac toan tir
logic

2.2.2. Tuong duong logic

2.2.3. Dich céu thanh biéu thirc logic

2.2.4. Dich biéu thtrc logic thanh ciu

CLO2

[8]
(Tiét 22-24)

Chuwong 2. Logic ménh dé (tt)
2.3. Vi tlr va cac phép toan vi tur
2.3.1. Him ménh dé

2.3.2. Luong tur va vi tir

2.3.3. Phu dinh cua vi tur

2.3.4. Trat tu cua cac luong tur

CLO2

[9]
(Tiét 25-27)

Chuwong 2. Logic ménh dé (tt)

2.3.5. Dich céc vi tir co su tham gia cua cac luong tir 15ng
nhau

2.3.6. Dich cau thanh biéu thirc logic

2.3.7. Phi dinh cac vi tir chira luong tir 16ng nhau

CLO2

[10]
(Tiét 28-30)

Chuong 2. Logic ménh dé (tt)

2.4. Hé qua logic va quy tic suy luan

2.4.1. H¢ qua logic

2.4.2. Cac quy tac suy luin

2.4.3. Mot s phuong phap ching minh toan hoc

CLO2

[11]
(Tiét 31-33)

Chuong 2. Logic ménh dé (tt)
Bai tap Chuong 2

Kiém tra giira ky

CLO2, CLO4

[12]
(Tiét 34-36)

Chuong 3. Pai s6 Boole va mach logic
3.1. Céc phép toan logic
3.1.1. Phép cong logic

CLO3




3.1.2. Phép nhan logic
3.1.3. Phép bu logic
3.1.4. Phép loai trir (XOR)

3.1.5. Mtrc d¢ uu tién cua cac phép toan logic

[13]
(Tiét 37-39)

Chuwong 3. Pai s6 Boole va mach logic (tt)
3.2. Céc dinh dé cua dai sd Boole

3.3. Nguyén ly d6i ngiu

3.4. Cac dinh 1y cta dai s6 Boole

CLO3

[14]
(Tiét 40-42)

Chuwong 3. Pai s6 Boole va mach logic (tt)
3.5. Ham Boole

3.5.1. Ham Boole

3.5.2. Tbi thiéu ham Boole

3.5.3. Phan bu cia ham Boole

Bai tap thuc hanh

CLO3, CLO4

[15]
(Tiét 43-45)

Chuwong 3. Pai s6 Boole va mach logic (tt)
3.6. Cac cong logic

3.7. Mach logic

3.8. Thiét ké mach logic tir biéu thirc logic
Bai tap Chuong 3

CLO3, CLO4

7. Tai liéu phuc vu mon hgc

Tai liéu chinh

[1] Tran Dién Hién, Nguyén Xuan Liém, Co s6 Iy thuyét tip
hop va logic Toan, NXB Giao duc, 2007.

thém:

Tai liéu tham khao

and Set Theory, CRC Press, 2021.

[2] Nguyén Hitu Ngu, Todn logic, NXB PHQG Ha Noi, 2015.
[3] L.H. Jebril, H. Dutta, I. Cho, Concise Introduction to Logic

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

gia

Hinh thic danh

Muc dich

Chuan dau ra caa hoc

phﬁn



https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Iqbal+H.+Jebril&text=Iqbal+H.+Jebril&sort=relevancerank&search-alias=digital-text
https://www.amazon.com/s/ref=dp_byline_sr_ebooks_2?ie=UTF8&field-author=Hemen+Dutta&text=Hemen+Dutta&sort=relevancerank&search-alias=digital-text
https://www.amazon.com/Ilwoo-Cho/e/B00B8WI6TQ/ref=dp_byline_cont_ebooks_3

Tu luan

Dénh gid kha nang hi€u va van dung céc
khai ni¢ém va céac két qua cua logic Toan
hoc va trinh bay 1ap luan toan hoc mot

cach chat ché, logic.

CLOl1, CLO2, CLO3

Bai tap trén 16p

Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai toan cu thé theo nhoém hodc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 101

giai mach lac.

CLOl1, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc lap
va kha ning van dung kién thic vao cic

tinh hudng nang cao hodc mé rong; dong

CLOl, CLO2, CLO3,

thoi phat trién ky ning nghién ctu ca CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
, ., - o ., Thoi CDR cua | Trong
STT Danh gia Tieu chi danh gia 2 B
diém HP i}
1 Qua trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc
' X A . CLOl,
s tham gia hoat dong hoc tap | Tat ca cac
Chuyén can o T . CLO2,
trén lop va co6 thai do |budi hoc
A 2 , CLO3,
nghiém tuc trong sudt qua
trinh hoc phan.
Thuc hién day du, ding
N .. CLOl,
yéu cau, trinh bay chét ch¢, [Cac  budi
' - CLO2,
Bai tap thé hién tu duy phan tich hoc 5, 11,
L S CLO3,
va van dung kién thic vao |14, 15
A eaiae CLO4
viéc giai bai tap.
Giai cac bai toan tu luan, .. CLOl,
2 . , ) , ~ | Buoi hoc
Kiém tra gifta ky | chirng minh, tinh todn, van 1 CLO2,
dung kién thuc d3 hoc. CLO4




2 Cudi ky

60%

béanh gia kha nang van

giang vién.

dung tong hop kién thirc dé | Theo  ké CLO1
o gidi bai toan ty luan mdt | hoach dao ’
Thi két thac hoc | ~, . . L . CLO2,
\ cach chinh xéc, logic va |[tao  cua
phan o s . CLO3,
chat chg, theo yéu cau hoc | Nha

\ . CLO4

phan va dap an chuan cua | truong

8.3 Thang danh gia chuin diu ra (CLO)

CLO1: Van dung duoc cac khai niém va két qua co ban cua Iy thuyét tap hop va anh xa

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang danh gid Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLOl1. Van Khong van | Van dung Vén dung Vén dung Vén dung
dung dugc cac dung dugc | duogc cac duoc cac duoc cac khai | duoc cac
khai niém va két | hogc van  |khdiniém | khdiniém | niém vakét | khdi niém
qua co ban cua dung duoc | va két qua va két qua qua co ban va két qua
Iy thuyét tap hop |ithon40% |cobancia |cobancia |cialythuyét |cobancia
va anh xa cac khai Iy thuyét tap | Iy thuyét tap hop va Iy thuyét
niémvakét |hopvaanh |tiphopva | anh xa, tuy tap hop va
qua co ban | xa, tuy anh xa, tuy | nhién van anh xa,
cualy nhién vdn nhién vain con sai sot ding hoan
thuyét tap con sai sot | con sai sot | khoang 16% | toan, hoac
hop va anh | khodng khodng dén 30% van con sai
xa 46% dén 31% dén st toi da
60% 45% 15%

CLO2: Van dung dugc cac khai niém va két qua co ban cua 1y thuyét logic ménh dé.

Thang danh gia

Fail -
Below

Expectation

< 40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate

55%-69%

Sufficient -
Meet

expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%

8




CLO2. Van
dung dugc cac
khai ni¢m va két
qua co ban cua
ly thuyét logic

ménh dé

Khong van
dung dugc
hodc van
dung dugc
it hon 40%
cac khai
niém va két
qua co ban
cua ly
thuyét logic

ménh de

Van dung
duoc cac
khai niém
va két qua
co ban cua
Iy thuyét
logic m¢énh
dé, tuy
nhién vin
con sai sot
khoang
46% dén
60%

Van dung
duoc cac
khai niém
va két qua
co ban cua
1y thuyét
logic m¢nh
dé, tuy
nhién van
con sai sot
khoang
31% dén
45%

Van dung
duoc cac khai
niém va két
qua co ban
cta ly thuyét
logic m¢nh
dé, tuy nhién
van con sai
sot khoang
16% dén
30%

Van dung
duoc cac
khai niém
va két qua
co ban cua
1y thuyét
logic m¢nh
dé, dung
hoan toan,
hodc vdn
con sai sot
t6i da 15%

CLO3: Van dung duoc cac khai niém va két qua co ban cua dai s6 Boole va mach logic.

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
CLO3. Van Khong van | Van dung Van dung Van dung Van dung
dung duoc cac dung dugc | duoc cac duoc cac duoc cac khai | duoc cac
khéi ni¢ém va két | hogc van | khai niém va | khdi niém va | niém va két | khdi niém
qua co ban cua dung duoc | két qua co két qua co qué co ban va két qua
dai sd Boole va | it hon40% |bancuadai |bancuadai | cua daisd co ban cua
mach logic cac khai s6 Boole va | s6 Boole va | Boole va dai s6
niém va két | mach logic, | mach logic, | mach logic, Boole va
qua co ban | tuy nhién tuy nhién tuy nhién vdan | mach logic,
ctia dai s6 van con sai | van con sai | con sai s6t ding hoan
Boole va sot khoang | sot khoang | khoang 16% | toan, hoac
mach logic | 46% dén 31% dén den 30% van con sai
60% 45% st toi da
15%

CLO4: Hinh thanh kha nang nhan thtc, tu duy logic, kha nang tu hoc, tu sang tao.




Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang dinh gid Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLOA4. Hinh Khong hinh | Hinh thanh | Hinh thanh | Hinh thanh Hinh thanh
thanh kha nang thanh duoc | duoc kha duoc kha duoc kha duoc kha
nhan thure, tu hodc khong | nang nhan nang nhan nang nhan nang nhan
duy logic, kha thé hién thire, tu duy | thue, tu duy | thac, tu duy thire, tu duy
nang tu hoc, tu dugc 6 muc | logic, kha logic, kha logic, kha logic, kha
sang tao. do co ban nang tu hoc, | nang tu hoc, | ndng tu hoc, | nang tu
khé nang tu sang tao ¢ | tu sdng tao, | tu sangtao & | hoc, tu sang
nhan thirc, | mic d§ don | tuy nhién muc do thanh | tao mot
tu duy gian. can phai thao. cach linh
logic, kha dugc hudng hoat, hiéu
nang ty hoc, dan cu thé. qua trong
tu sang tao. céc bbi
canh moi
khac nhau.

9. Cac quy dinh chung

Cam két cua giang vién

hoc tap dé dam bao két qua hoc tap.

Lén 16p dung gio, giang du tiét va diy du ndi dung,
chuén bj day du tai liéu c6 lién quan dé cung cip cho

sinh vién; san sang ho trg sinh vién trong qua trinh

Yéu cau doi vai sinh vién

hoc hoac trén 16p.

Chuan bi day du tai li¢u c6 lién quan, 6n lai cac kién
thirc ¢ cac hoc phan tién quyét trude, tham du cac
bai giang, lam céc bai tap, chuan bi trude ndi dung

bai hoc, tham gia thao luan tich cuc trong cac gio tu

Quy dinh vé tham du 16p hoc

phép giang vién.

Tham du day du cac buoi hoc, néu vang hoc phai xin

Quy dinh vé hanh vi trong 16p hoc

nghi, thdo luan dé tra 161 cau hoi.

Nghiém tuc nghe gidng va ghi cht, tich cuc suy

10




Cac quy dinh khac

Khong.

GV. BIEN SOAN

PGS.TS. Lé Cong Trinh
GD. CTPT

TS. Lé Quang Thuin

Binh Dinh, ngay ..... thang nam 2025

HIEU TRUONG

TK. QL HQC PHAN

PGS.TS. Lé Cong Trinh
TK. QL CTPT

PGS.TS. Lé Cong Trinh
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: XU LY ANH SO
Tén tiéng Anh: Digital Image Processing
THUQC CTPT NGANH TOAN UNG DUNG

. Thong tin chung vé hoc phin:

1) Ma hoc phan: 1010379
2) Sé tin chi: 03
3) Hoat dong hoc tap (s6 tiét) 45
- Ly thuyét: 30
- Bai tap 0
- Thao luan: 0
- Thuc hanh/Thi nghi¢m: 30
- Tong s6 tiét quy doi 45
4) Day cho SV nam tht Hoc ky 6, nam thu 3
. Nhép moén Tri tu¢ nhan tao, Hoc may 1, Hoc may
5) Hoc phan hoc trudce: )
o . + Ho va tén: Lé Thi Kim Nga, Khoa Cong nghé
6) Cac giang vién giang day .
thong tin
7) Khoa Quan 1y hoc phan Khoa Cong nghé thong tin

. O Bt budc Tu chon tu do
8) Loai hoc phan: ,
OTu chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

O Co s& nganh/khéi nganh
. Chuyén nganh

9) Thudc thanh phan hoc tap )
0 BO tro

O Thuc tap, thuc té

0 D6 an tt nghiép/ Khoa luan tot nghiép




Tiéng Viét
10) Ngon ngtr gidng day .
L] Tiéng Anh
O Truc tiép
11) Phuong thire gidng day O Tryc tuyén
Truyc tiép va tryc tuyén
2. M ta hoc phén

Hoc phan trang bi cho ngudi hoc nhimng kién thirc co ban vé xir 1y anh (Digital Image
Processing). Noi dung hoc phan tap trung vao cac van dé co ban trong xir Iy anh: khai niém
anh s, cac phép bién d6i anh co ban, cac k¥ thuat loc anh, tach bién. Sinh vién s€ dugc hoc
vé cach thitc mo hinh hoa va cac k¥ thuat/thuat toan lién quan dén nhiing van dé nay. Ngoai
ra, hoc phan nay con gidi thiéu cac cong cu lap trinh xir Iy anh va mot sé chi dé chuyén
sau hon nhu 4p dung gom cum dit liéu vao phan doan anh, cac k¥ thuit so khdp anh véi

cac loai khoang cach khac nhau, k¥ thuét anh tich phan va van dé dic trung anh.

3. Muc tiéu ciia hoc phin

+ CO1. Cung cip cho ngudi hoc kién thirc vé cac bai toan chinh trong xir Iy anh; cac mirc
phan tich trong xur Iy anh va img dung cua xur ly anh hi¢n dai;

+ CO2. Nguoi hoc phat trién k¥ ning phan tich va sir dung cac ky thudt, cong cu dé giai
quyét cac bai toan ing dung thuc té.

- CO3: Nang cao nhan thire, tu duy logic, kha nang ty hoc, tu sang tao.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan dau ra ctia hoc phan va mdi lién hé véi cac chi bao ctia PLOs )
Hoc phan déng gop cho chuan dau ra PLO cua chwong trinh dao tao tai PI theo mitc d6 sau: L
= Muc thap; M = Miic trung binh; H = Miic cao

Ky . Pong gép cho | Mirc do
N Noi dung CLO ) )
hi¢u PLO.PI dong gop
Hiéu dugc khai niém anh s, quy trinh co ban
cua mot hé théng xur 1y anh, cac khai niém, mo
hinh ing dung va cac bai toan chinh trong xu ly
CLOL! | anh; cac k¥ thuat/ thuat toan trong xir 1y anh: PLO3 (PI3.2) X,M
Bién doi anh, loc anh; cac khai niém va k¥ thuat/
thuét toan cho mo ta, biéu dién anh va so khép
anh;

Trinh bay dugc cic Gmg dung thyc té cia xir 1y

CLO2 PLO3 (PI3.2) X, M

anh & muc phan tich, cac ky thuat bién ddi anh,




loc anh; Giai thich dugc cac muc phan tich trong
quy trinh cac budc cua xur ly anh, céc k¥ thuat

bién doi anh va loc anh co ban

anh

Ap dung van dung (dugc) cac ki thuat bién doi
CLO3 | anh, loc anh cho bai toan ting cudng chit lugng

PLO3 (PI3.2) X, M

CLOA4

Ap dung phan tich va cai dit duoc tng dung phan

vung ddi turong trong anh.

PLO3 (PI3.2) X, M

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuan diu ra cia hoc
phan dat dwoc

Dién giang

Cung cap cho ngudi hoc céac kién thiuce co

ban cua hoc phan

CLOl, CLO2, CLO3,
CLO4

Pam thoai, vén
dap

Nguoi hoc ap dung cac kién thic duge
dién giang dé giai cac bai tap nham gitp
nguoi hoc hiéu rd hon cac ky thuat/thuat

toan

CLOl, CLO2, CLO3,
CLO4

Lam viéc nhom,
Bai tap

Ngudi hoc van dung cac kién thirc da hoc

dé giai quyét cac bai toan thuc té

CLOl, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Cung cap cho ngudi hoc céac kién thuc co

CLOl, CLO2, CLO3,

ban ctia hoc phan CLO4
6. Ké hoach giiang day chi tiét
- - CbR
Buo6i hoc | No1 dung | | hoc phin
Chuong 1: GIOI THIEU VE XU LY ANH SO
1.1. Tong quan CLOI,
Bai giang | 1.2. Khai quét vé h¢ thong xir 1y dnh CLO2,
1 1.3. Cac tmg dung dién hinh CLO3,
1.4. Céc bai toan co ban trong xir 1y anh CLO4
1.5. Mot s6 thu vién xir Iy anh
Bai giang | Chuong 2: MOT SO KY THUAT BIEN BOI ANH CLOI, CLO2,




CbR

Budi hoc | Noi dung hoc phin
2 2.1. Céc khai niém CLO3
2.2. K¥ thuat hi¢u chinh mirc xam
2.3. K¥ thuat phan ngudng
2.4. Bai tap
2.5. K§ thuat thay d6i kich thuéc anh
Bai giang | 2.6. Ky thuat noi suy anh CLO1, CLO2,
3 2.7. Cén bang luoc d6 xam CLO3
2.8. Bai tp va mot sb tng dung
Bai thuc | Cai dat cac thu vién xur 1y ér}h; o CLO1, CLO2,
hanh 1&2 | Cai dat cac ham doc anh, hién thi anh, bién do1 anh CLO3
Chuong 3: CAC KY THUAT LOC ANH
o, 3.1. Tong quan
Ea‘ BIANE 1 3 5 Phép cudn anh gig; (LOZ,
3.3. K¥ thuat loc trung binh
3.4. K§ thuat loc trung binh theo k gia tri gan nhat
3.5. K¥ thuat loc trung vi
Bai giang 3.6. K¥ thuat loc Gauss CLO1, CLO2,
5 3.7. Bai tap CLO3
3.8. Mot sd ung dung cua loc anh
Bai thuc Thuc hanh cac k¥ thuat loc anh, k¥ thuat histogram CLOI, CLO2,
hanh 3&4 CLO3
Chuong 4: HISTOGRAM
Bai gidng | 1 Tc‘ir_lg quan CLO1, CLO2,
6 4.2. D01 sanh histogram CLO3
4.3. Ky thuat histogram back projection
4.4. Bai tap
Chuong 5: BIEN
o 5.1. Tong quan
]732” 1418 | 5 7. Phuong phap phét hién bién gig; Loz,
5.3. Mot s0 k¥ thuat phat hién bién truc ti€p
5.4. Bai tap
Bai gidng 5.5. Mot 56 k¥ thuat phat hién bién gian tiép CLOL, CLO2,
3 5.6. Bai tap ’ CLO3
5.7. Cai dat céc ky thuat phat hién bién tryc tiép va




CbR

7.

Buo6i hoc | No1 dung hoc phin
gian tiép

Bai thyc . o Al 1 LA 1A CLOl1, CLO2,

hanh 5&6 Thuc hanh cac k¥ thuét histogram va phat hién bién CLO3. CLO4
Chuong 6: PHAN POAN ANH

Bai giang | 6.1. Téng quan CLOl1, CLO2,

9 6.2. K¥ thuat bé cum CLO3, CLO4
6.3. Ky thuat dua trén hoc may
6.4. Ky thuat dya trén ngudng bién do

Bai giang | ¢ 5 K¥ thuat dya vao bién CLOI, CLOZ,

10 o . \ . CLO3, CLO4
6.6. Ky thuat dua theo vung dong nhat

Bai thuc \ A , CLO1, CLO2,

hanh 7&g | 1 "C hanh phan doan anh CLO3, CLO4
Chuong 7: SO KHOP ANH

Bai giang | 7.1. Tong quan CLO1, CLO2,

11 7.2. Bai toan so khdp anh CLO3, CLO4
7.3. Céac k¥ thuat so khép anh

o 7.3. K¥ thuat anh tich phan

Bai gidng 74 Baita CLOI, CLO2,

12 - batiap CLO3, CLO4
7.5. Cai dat ung dung

Bai thuc

N \ e A . CLO1, CLO2,

19121?0 Thuc hanh cac k¥ thuat so khép anh CLO3. CLO4
Chuong 8: PAC TRUNG ANH

Bai giang g , CLO1, CLO2,

13 8.1. Bac trung ar}h B CLO3, CLO4
8.2. bac trung bat bién anh

Bai giang o Ay < CLO1, CLO2,

14 8.3. Ky thuat trich chon dédc trung Haar CLO3. CLO4

Bai giang A e < CLOl1, CLO2,

15 8.4. Ky thuat trich chon déc trung SIFT CLO3. CLO4

Tai liéu phuc vu mén hgc

Tai liéu chinh

Processing, 4th Edition, 2017.

[1] Rafael C. Gonzalez, Richard E. Woods, Digital Image




Sebastopol, CA 95472, 2008

[2] Gary Bradski and Adrian Kaehler, Learning OpenCV,
O’Reilly Media, Inc., 1005 Gravenstein Highway North,

Tai li€u tham khao
thém:

Addison-Wesley, 2010

[3] Forcyth and Ponce, Computer Vision: A Modern Approach,

8. Danh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thwe danh

gia

Muc dich

Chuan dau ra caa hoc

phﬁn

Tu luan

Panh gia kha nang hiéu va van dung cac
khai niém va cac két qua ly thuyét dé giai

quyét cac bai toan néu tong HP

CLOl1, CLO2, CLO3

Bai tap trén 16p

Rén luyén ki nang van dung 1y thuyét dé
gidi bai toan cu thé theo nhom hoidc ca
nhan, phat trién tu duy phan bién, ning
lyc phan tich, va kha nang trinh bay 161

gidi mach lac.

CLOl, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc lap
va kha nang van dung kién thic vao cic

tinh hudng nang cao hodac mo rong; dong

CLOl1, CLO2, CLO3,

thoi phat trién ky ning nghién ctu ca CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. ., N o ., Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia .z <
diem HP i}
1 Quad trinh 40%
Tham dy day du cac budi CLOl,
s hoc, dung gid, tich cuc TAt ca cac CLO2,
Chuyén can . A ) .. 10%
tham gia hoat dong hoc tap | budi hoc CLO3,
trén 16p va co thai do CLO4




nghiém tic trong sudt qua
trinh hoc phan.
Thuc hién diy du, dung
. CLOl,
yéu cau, trinh bay chdtche, | ,
o o . [Tat ca cac| CLO2,
Bai tap thé hién tu duy phan tich | . 10%
o .. . |budihoc CLO3,
va van dung kién thuc vao
A e xe A CLO4
viéc giai bai tap.
Thuyét trinh: ngudi hoc
. , tim hiéu va trinh bay trwéc | Budi hoc | CLOI,
Kiémtragitaky | . .. . 20%
[&p mo6t bai toan ing dung | 8 CLO4
trong x&r ly anh
2 Cudi ky 60%
banh gia kha nang van
dung tong hop kién thirc dé | Theo  ké CLOL
o gidl bai toan ty luan mdt | hoach dao ’
Thi két thac hoc |~ . ) L . CLO2,
. cach chinh xac, logic va [tao  cua
phan o s . CLO3,
chat ché, theo yéu cau hoc | Nha
AU ‘ CLO4
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gii chuin dau ra (CLO)

CLO1: Hiéu duoc khai niém anh s, quy trinh co ban ctia mot hé¢ théng xu Iy anh, cac khai

niém, md hinh tng dung va cac bai toan chinh trong xur Iy anh; cac k¥ thuat/ thuat toan

trong xtr Iy anh: Bién d6i anh, loc anh; cac khai niém va k¥ thuat/ thuat toan cho mo ta,

biéu dién anh va so khdp anh

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang dinh gid Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLOI1. Hiéu Khong hiéu | Hiéu duoc Hiéu duoc Hiéu duoc Hiéu duoc
dugc khai niém | duoc nhung con nhung con | nhung con cac nhung
anh s, quy trinh sai sot sai sot sai sot con sai sot
co ban cua mét khoang khodng khodang 16% | téi da 15%
hé thong xur 1y dén 30%




anh, cac khai
niém, mo hinh
ung dung va cac
bai toan chinh
trong xur 1y anh;
cac k¥ thuat/
thuat toan trong
xtr 1y anh: Bién
ddi anh, loc anh;
cac khai niém va
ky thuat/ thuat
toan cho mo ta,
biéu dién anh va

so khop anh;

46% dén
60%

31% dén
45%

CLO2: Trinh bay duoc cac Gmg dung thyc té ctia xtr Iy 4nh & mirc phan tich, cac k¥ thuat

bién doi anh, lgc anh; Giai thich dugc cac murc phan tich trong quy trinh cac budc ctua xur

Iy anh, cac k¥ thuat bién d6i anh va loc anh co ban

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang dinh gid Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO2. Trinh Khong Trinh bay Trinh bay Trinh bay Trinh bay
bay duoc cac trinh bay dugc nhung | dugc nhung | dugc nhung dugc voi
ung dung thuc té | dugc hodc | sai sét tir sai sot sai sot sai SOt 10i
cuaxu ly anh & | trinh bay 46% dén khodng khoang 16% | da 15%
mirc phan tich, | dugc it hon | 60% 31% dén dén 30%
cac ky thuat 40% cac 45%
bién ddi anh, loc | van dé

anh; Giai thich
duoc cac muc
phén tich trong
quy trinh céc

budc cua xu ly




anh, cac ky thuat
bién doi anh va

loc anh co ban.

CLO3: Ap dung véan dung (duoc) cac ky thuat bién ddi anh, loc anh cho bai toan ting

cudng chit luong anh

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang dinh gid Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO3. Ap dung | Ap dung Ap dung Ap dung Ap dung dugc | Ap dung
van dung (duoc) | dugc it hon | duwgc nhung | dugc nhung | nhung con sai | dugc voi
cac k¥ thuat bién | 40% con sai s0t | con sai sot | sot khodng sai sot toi
do6i anh, loc 4nh khodng 46% | khodng 31% | 16% dén 30% | da 15%
cho bai toan tang dén 60% dén 45%

cudng chat

lugng anh
CLO4: Ap dung phan tich va cai dat dugc ing dung phan ving ddi twong trong anh.
Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Apdung | Apdung | Ap dung Ap dung Ap dung dugc | Ap dung
phantich vacai | dqugc it hon |dugenhung | duge nhung | nhung con sai | duoc voi
dat dugc img 40% con sai sot con sai sot | sot khoang sai sot toi
dung phan vung khodng 46% | khodng 31% | 16% dén 30% | da 15%
doi twong trong dén 60% | dén 45%

anh.

9. Cac quy dinh chung

Cam két cua giang vién

Lén 16p ding gio, giang du tiét va day du ndi dung,
chuan bi day du tai li€u co lién quan dé cung cap
cho sinh vién; san sang ho trg sinh vién trong qua

trinh hoc tap dé dam bao két qua hoc tap.




Yéu cau doi voi sinh vién

Chuén bj dﬁy du tai li€u c6 lién quan, 6n lai cac
kién thirc & cac hoc phan tién quyét trudce, tham dur
cac bai giang, 1am céac bai tip, chun bi trudc ndi
dung bai hoc, tham gia thao luén tich cuc trong cac

gi0 tu hoc hodc trén 16p.

Quy dinh vé tham du 16p hoc

Tham dy day du cac budi hoc, néu ving hoc phai

xin phép giang vién.

Quy dinh vé hanh vi trong 16p

Nghiém tuc nghe giang va ghi chuq, tich cuc suy

hoc nghi, thdo luan dé tra 101 cau héi.
Céc quy dinh khéc Khong.
Binh Dinh, ngay ..... thang 6 nam 2025
GV. BIEN SOAN TK. QL HOC PHAN
TS. Lé Thi Kim Nga PGS.TS. Lé Cong Trinh
Gb. CTDT TK. QL CTPT
TS. Lé Quang Thuin PGS.TS. Lé Cong Trinh
HIEU TRUONG

10



BO GIAO DUC VA BPAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC QUY NHON Poc lap — Ty do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: Lap Trinh Web

Tén tiéng Anh: Web Programming
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phén:

1) Mi hoc phan: 1050380

2) S6 tin chi: 03

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 30

- Bai tép 0

- Thao luan: 0

- Thuc hanh/Thi nghi€ém: 30

- Tong s6 tiét quy doi 45

4) Day cho SV nam tht Hoc ky 6, nam thu 3
+ Tén HP Léap trinh co ban Ma HP:.........

5) Hoc phan hoc trudc: + Tén HP HE quan tri co s¢ dir liéu Ma
HP:.........
+ Hé Vin Lam, Khoa Cong nghé thong tin

6) Cac giang vién giang day + Nguyén Thi Kim Phuong, Khoa Cong nghé
thong tin

7) Khoa Quan 1y hoc phan Khoa Khoa Coéng nghé¢ thong tin

Bit budc [ Tu chon tu do

8) Loai hoc phﬁn: )
[Ty chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong

Co s& nganh/khdi nganh
. [J Chuyén nganh

9) Thudc thanh phan hoc tap ,
L] BO tro

[J Thuec tap, thuc té

[0 6 an t6t nghiép/ Khoa luan tét nghiép




Tiéng Viét
10) Ngon ngir giang day )
L] Tiéng Anh
Truc tiép
11) Phuong thuc giang day O Tryc tuyén
O Tryec tiép va truc tuyén

2. M6 ta hoc phan (nhu ban hién hanh)
Hoc phan cung cdp nhiing kién thirc co ban v& Web va cac cong cu HTML, CSS,
JavaScript, PHP, MySQL dé tao nén cac thanh phan cua cac tmg dung web tir phia
nguoi dung (client) dén nhiing thao tac xur 1y phia server. Str dung kién thie duge

trang bi ngudi hoc tao ra duge nhitng tng dung web cho nhitng cong viéc thuc té.

3. Muc tiéu ciia hoc phan (ky hiéu COs)

+ CO1: Cung cip céc kién thirc co ban vé Web, cac cong cu tao cac Gmg dung web
phia nguoi dung (client): HTML, CSS, JavaScript.

+ CO2: Trang bi cho sinh vién cac kién thirc vé cong cu xay dung tng dung web
phia server PHP.

+ CO3: Trang bi kién thirc cho sinh vién sir dung co so dif lidu trong MySQL cho
cac tng dung web, dong thoi cung cap kién thirc va cach xay dung cac ddi twong dic
trung cua cac ung dung web nhu session, cookies, quan 1y email, quan 1y thong tin trén
trang web.

+ CO4: Nguoi hoc ¢6 k¥ ning 1am viéc nhém dé két hop nhimng thanh phan khéc
nhau cua tng dung.

+ COS5: Nguoi hoc ¢ y thic trong viée st dung cac kién thirc duge trang bi cua
mon hoc dé dé xuat giai phap, xay dung ung dung cho cong viéc thuc té bang nhiing
ung dung web.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuan déu ra cta hoc phan va mdi lién hé vé6i cac chi bao cua PLOs )

Hoc phan déng gép cho chuan déu ra PLO clia chwong trinh dao tao tai PI theo mirc do sau:
L = Miic thap; M = Mtic trung binh; H = Mtc cao

Dong gop e
' ) Mtrc 46
Ky hiéu No61 dung CLO cho ) )
dong gop
PLO.PI

Giai thich dugc céc khai niém dugc dung
CLO1 |trong tng dung web, cac ha tang can thiét, PLO3.2 XM
cac cong cu cling nhu cac cong ngh¢ hi¢n tai
dé co thé tao ra dugc mot ung dung web




CLO2

St dung dugc cac nén tang cd ban thiét ké
cac ung dung web nhu: ngéon ngltr HTML,
CSS, AJAX.

PLO3.2

XM

CLO3

Str dung céc k¥ thuat ctia ngdn ngtr 14p trinh
PHP két hop cac thanh phan cua tng dung
web: HTML, CSS, AJAX, PHP, MySQL
Session, Cookies, phan trang, quan ly tai nguyén
server, k¥ thuat download, upload, gui email dé
xay dung mot ing dung web.

PLO3.2

XM

CLO4

C6 k¥ ning lam viéc nhom dé trao doi thong
tin két hop cdc thanh phan trong mdt ing
dung web.

PLO3.2

XM

CLO5

Nguoi hoc ¢6 y thire sir dung cac kién thirc xay
dung Ung dung web dé dé xuat giai phap giai
quyét van dé dit ra hay thuc hién xay dung cac
ung dung web phuc vu nhu cau thuc té.

PLO3.2

XM

5. Phwong phap, hinh thirc to chirc day hoc

Phuwong phap, Z X -
hinh thite to Muc dich Chuan dau ra cua hec
. : phan dat dugc
chirc day hoc

Dién giang

Cung cip cho ngudi hoc hé théng kién
thirc nén tang ctia mon hoc mot cach khoa
hoc, logic.

CLOl1, CLO2, CLO3

Tuong tac

Sy tuong tidc qua lai gitra giang vién voi
nguoi hoc va gilta ngudi hoc véi nhau.
Phuong phép niy chia phan trinh bay thong
tin thanh nhiéu phﬁn dé cac hoat dong hoc tap
c¢6 thé dién ra thudng xuyén nham thic day

qua trinh xu 1y ndi dung séu hon.

CLOl1, CLO2, CLO3,

CLO4, CLO5

Thuc hanh

Phuong phap thuc hanh dugc dua vao
giang day dé cung cip kién thic vé cac
khia canh thuc tién ctia khoa hoc va cong
nghé. Nguoi hoc phat trién cac k§ ning
thyc hanh theo hoc cach lam theo hudng
dan, su dung cac hang muc cu thé cua

thiét bi va may moc, xir 1y va trinh bay dir

lidu, ap dung 1y thuyét vao thuyc tién.

CLO2, CLO3, CLOA4,
CLO5

6. Ké hoach giang day chi tiét




Buoi hoc Noi dung CDR hoc
phén
[1] Chuong 1: NHUNG KHAI NIEM CO BAN VE WEB CLO1
(Tiét 1-2) 1.1. Gi6i thiéu vé mang may tinh
1.2. Internet - Mang mdy tinh toan cau
1.3. Céc thanh phan lién quan dén cac Gmg dung web
[2] Chuong 1: NHUNG KHAI NIEM CO BAN VE WEB (tt) CLO2
(Tiét 3-4) 1.4. Gi6i thiéu vé ngdn ngi danh diu siéu vin ban HTML
1.5. Gidi thiéu vé Cascading Style Sheets (CSS)
[3] Bai thuc hanh 1: Thye hanh vé HTML, CSS CLO1
CLO2
CLO4
CLOS
[4] Chuong 2. JAVASCRIPT CLO2
(Tiét 5-6) 2.1. Gidi thiéu vé JavaScript
2.2. Lap trinh véi JavaScript
[5] Chuong 2. JAVASCRIPT (tt) CLO2
(Tiét 7-8) 2.3. Lam viéc véi cac sy kién va trinh duyét
2.4. AJAX va tich hop phia server
2.5. JQuery
[6] Bai thue hanh 2: Thuc hanh vé JAVASCRIPT CLO2
CLO4
CLOS5
[7] Chuong 3. NGON NGU LAP TRINH PHP CLO3
(Tiét 9-10) 3.1. Gic”yi thi?u CLO4
3.2. Bién, Hang va Toan tur CLOS
3.3. Céc cau 1énh diéu khién
3.4. Xay dung ham
[8] Chuong 3. NGON NGU' LAP TRINH PHP (tt) CLO3
(Tiét 11- 3.5. Kiéu dir liéu mang
13) 3.6. Thé <form> HTML v&i PHP
3.7. Céch st dung lai ma Iénh
[9] Bai thyc hanh 3: Thye hanh xiy dyng ing dung web phia server CLO3
bang PHP CLO4
CLOS
[10] |Chuwong 4. MySQL Va PHP CLO3
(Tiét 4.1. Gidi thiéu vé MySQL
14-16) 4.2. Phat biéu SQL trong MySQL
4.3. MySQL va PHP
4.4. SQL Injection
[11] |Bai thwe hanh 4: Thye hanh cach sir dung MySQL trong cac ing CLO3
(Tiét |dung web PHP chay trén server. CLO4
17-19) CLOS




[12] Chuong 5. QUAN LY COOKIES VA SESSION CLO3
(Tiet 20- 5.1. Quan ly Cookies

21) 5.2. Quan ly Session
[13] Bai thuwe hanh 5: Thuc hanh tao, sit dung COOKIES VA SESSION CLO3
trong cac ing dung web. CLO4
CLOS5
[14] Chuong 6. DICH VU WEB-BASE EMAIL — UPLOAD - PHAN CLO3
(Tiét 22- | TRANG DU LIEU VA BAT LOI TRONG UNG DUNG
24) 6.1. Dich vu Web-Base Email
6.2. Lam viéc voi file va thu muc
[15] Chuong 6. (tt) CLO3
(Tiet 25- 6.3. Upload file trong PHP
27) 6.4. Cach to chirc phan trang cho dir liéu

6.5. Phat hién 16i va stra 16i

[16] Bai thuc hanh 6: Thuce hanh xiay dung cac chirc nang giri email, quan CLO3

ly tai nguyén cho cac ing dung web. CLO4

CLOS

[17] Bai thuc hanh 7: Thuce hanh xay dung cac chirc nang upload dir liéu, CLO3

phan trang cho cac @wng dung web. CLO4

CLOS

[18] Chuong 7. XAY DUNG UNG DUNG WEB BANG PHP va MySQL CLO3

(Tiet 28- 7.1 Céc thanh phan co ban

30) 7.2 Mot s6 module

[19] Bai thuc hanh 8: Thuce hanh xay dung giao di€én cac trang chinh CLO2

twong wng véi cac thanh phan cia ing dung sir dung HTML, CSS, CLO4

JavaScript CLOS

[20] Bai thyc hanh 9: Thyce hanh xay dung va sir dung, khai thac dir liéu CLO3

MySQL két hop PHP, tao cac ddi twong, cac module trong irng dung CLO4

CLO5

[21] Bai thuc hanh 10: Tong hop, két ndi cac thanh phan di xdy dung CLO2

trong cac Bai thuc hanh truéce dé hoanh thanh ing dung. CLO3

CLO4

CLOS5

7. Tai liéu phuc vu mon hgc

[1]. Hb Vin Lam, Nguyén Ngoc Diing, Nguyén Thi Kim Phuong, Gido
trinh 1ap trinh tng dung Web, NXB Xay Dung, 2019.

Tai liéu chinh




Tai liéu tham khao
thém:

[2]. Elizabeth Naramore, Jason Gerner, Yann Le Scouarnec, Jeremy
Stolz, Michael K.Glass, Timothy Boronczyk, Beginning PHP6, Apache,
MySQL Web Development.

8. Danh gia két qua hoc tip
8.1. Hinh thurc danh gia theo CLO

Hinh thirc danh , Chuin diu ra cia hoc
e Muc dich A :
gia : phan
: : : CLO2,
o Tham gia va thuc hi¢n bai tap dua ra trong CLO3
Baitap thoi gian du budi hoc bt bude CLOA4,
CLO35,
. CLO2,
Thuc hién dugc cac chirc nang theo yéu CLO3
Thuc hanh XA ’
cau trén mot rng dung web. CLOA4,
CLO35,
Van dap céac két qua thu duge tir mot (g CLO2,
. A A A CLO3
An d4 d b dug dung th ’
Van dap ung Yve . c. xay dung theo yéu cau CLOA,
thuc té dat ra véi cac ing dung web. CLO5
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘n . . Thoi CDR ciia | Trong
STT Danh gia Tiéu chi danh gia didm HP Y
1 Quad trinh
Tham gia va thyc hanh
A cac bai tap tot trong thoi | Budi hoc o
Bai tap gian tham du buoi hoc bat CLOI 10%
buoc.
Kiém tra gitra | Thuc hién mot bai thyc
ky hanh voindidung yeu | oo oo | cro2, .
cau trén may tinh thyc . 30%
A, . ~ ky CLO3
hién cac chuc nang da
cho.
2 Cuoi ky ’ CLO2,
L. n Cudi hoc CLO3, o
bép an cua gidng vién Ky CLOA, 60%
CLO5

8.3 Thang danh gia chuin diu ra (CLO)

CLO1: Giai thich dugc cac khai niém duoc sir dung trong tmg dung web, cac ha ting can thiét,
cac cong cu cling nhu cac cong nghé hién tai dé€ co thé tao ra dugc mot ing dung web.

Thang aann | T4l - Below | NeE il

ang dan Expectation gihatly

gia Y Improvement | adequate
<40% 40%-54% | 55%-69%

Sufficient -

Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%




Giai thich duoc
cac khai niém
dugc su dung
trong tng dung
web, cac ha tang
can thiét, cac
cong cu cling
nhu cac cong
nghé hién tai dé
c6 thé tao ra
dugc mot ung
dung web.

Khoéng nhéan
dién duogc cac
khai niém co
ban duoc su
dung  trong
ung dung web,
cic ha tang
can thiét, cac
cong cu cling
nhu cac cong
nghé hién tai
dé co thé tao
ra dugc mot
ung dung web

Nhan dién
duoc cac khai
niém co ban
duoc su dung
trong ung
dung web, cac
ha tang can
thiét, cac cong
cu cling nhu
cac cong nghé
hién tai dé c6
thé tao ra duoc
mot ung dung
web

Giai thich
ding céac khai
niém duogc s
dung  trong
ung dung web,
cic ha tang
cAn thiét, céc
cong cuy cling
nhu cic cong
nghé hién tai
dé co thé tao
ra duoc mot
ung dung web

Giai thich
ding céac khai
niém, giai
thich duoc y
nghia  trong
cac tinh hudng
cu thé duoc st
dung  trong
ung dung web,
cac ha tang
cAn thiét, céc
cong cuy cling
nhu cic cong
nghé hién tai
dé co thé tao
ra duoc mot
ung dung web

Giai thich
ding céac khai
ni¢m, hé sb va
giai thich
dugc y nghia
trong cac tinh
hudng cu thé
duoc st dung
trong ung
dung web, cac
ha tang can
thiét, cac cong
cu cling nhu
cac cong nghé
hién tai dé c6
thé tao ra duoc
mot ing dung
web

CLO2: Sir dung duoc cac nén tang cd ban thiét ké cac tmg dung web nhu: ngdn ngir HTML,

CSS, AJAX.
, Fail - Below Beginning - Deve@oplng - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet Exceeds
gid ] Improvement | adequate expectation | expectations
<40% 40%-54% 55%-69% | 70%-84% | 85% - 100%
St dung dugc Khong St Str dung duge | Gidi thich Giai thich Giai thich

cac nén tang co
ban thiét ké cac
ung dung web
nhu: ngbn ngtr
HTML, CSS,
AJAX.

dung duoc cac
nén tang co
ban thiét ké
cac ung dung
web nhu:
ngon nglr
HTML, CSS,
AJAX.

cac nén tang
cd ban thiét
ké cac mg
dung web
nhu: ngdn
ngtr HTML,
CSS, AJAX
nhung con
nhiéu 18i
trong khi str
dung.

duoc viéc s
dung cac nén
tang cd ban
thiét ké céac
ung dung web
nhu: ngdn
ngtr HTML,
CSS, AJAX.

duoc viéc su
dung cac nén
tang cd ban
thiét ké céac
ung dung web
nhu: ngén
ngit HTML,
CSS, AJAX
trong cac
tinh hudng
cu thé

ding viéc st
dung cic nén
tang cd ban
thiét ké cac
ung dung web
nhu: ngén ngir

HTML, CSS,
AJAX trong
cac tinh

hudng cy thé.

CLO3: St dung cac k¥ thuat ctia ngdn ngit 1ap trinh PHP két hop céc thanh phan caa tng dung
web: HTML, CSS, AJAX, PHP, MySQL Session, Cookies, phan trang, quan 1y tai nguyén
server, k¥ thuat download, upload, giri email dé xay dung mét img dung web.

Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing -
Marginally
adequate

55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%




Str dung cac k¥
thuat ctia ngon
nglt lap trinh
PHP két hop céc
thanh phan cua
ung dung web:

HTML, CSS,
AJAX, PHP,
MySQL
Session,

Cookies, phan
trang, quan 1y
tai nguyén
server, k¥ thuat
download,

upload, gui
email dé xay
dung mot Ung
dung web.

Khéng  Su
dung dugc cac
ky thuat cua
ngoén nglr lap
trinh PHP két
hop cac thanh
phan cua tmg

dung web:
HTML, CSS,
AJAX, PHP,
MySQL
Session,
Cookies,
phan trang,
quan ly tai
nguyén
server, k¥
thuat
download,
upload, gui

email dé xay
dung mdt Ung
dung web.

Str dung dugc
cac cac ky
thuat cia
ngdn ngtr lap
trinh PHP két
hop céac thanh
phan cua tng
dung web:
HTML, CSS,
AJAX, PHP,
MySQL
Session,
Cookies,
phan trang,
quan ly tai
nguyén
server, ky
thuat
download,
upload, gt
email dé xay
dung mot (ng
dung web
nhung con
nhiéu 18i
trong khi str
dung.

Giai  thich
duoc viéc su
dung cac ky
thuat cia ngon
nglt 1ap trinh

PHP két hop
cac thanh
phan cua Gng
dung web:
HTML, CSS,
AJAX, PHP,
MySQL
Session,
Cookies,
phan trang,
quan ly tai
nguyén
server, ky
thuat
download,
upload, gui

email dé xay
dung mot rng
dung web.

Giai  thich
duoc viéc s
dung céac k¥
thudt ciia ngén
nglt l1ap trinh

PHP két hop
cac thanh
phan cua ung
dung web:
HTML, CSS,
AJAX, PHP,
MySQL
Session,
Cookies,
phan trang,
quan ly tai
nguyén
server, ky
thuat
download,
upload, gui

email dé xay
dung mot ng
dung web
trong cac tinh
hubng cu thé

Giai  thich
ding viéc sir
dung cac k¥
thudt cia ngon
nglr 1ap trinh

PHP két hop
cac thanh
phan cia ung
dung web:
HTML, CSS,
AJAX, PHP,
MySQL
Session,
Cookies,
phan trang,
quan 1y tai
nguyén
server, ky
thuat
download,
upload, gui

email dé xay
dung mot tng
dung web
trong cac tinh
hudng cuy thé.

CLO4: C6 k¥ ning lam viéc nhom dé trao doi thong tin két hop cac thanh phan trong mot ing

dung web.
’ Fail - Below Beginning - Deve%opmg - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet Exceeds
gia P ] Improvement | adequate expectation expectations
<40% 40%-54% | 559%-69% | 70%-84% | 85% - 100%
Ky mnang lam | Khong co6 ky | CO ky nang | Co k§ nang | C6 k¥ ndng | Co k§ nang
viec nhom dé | nang lam vi¢c | lam vi€cnhoém | va giai thich | va giai thich | va giai thich
trao doi thong | nhém dé trao | nhung  chua | duge viée sir | dung viée sir | dung viée sir

tin két hop céac
thanh phan
trong mot Ung
dung web.

d6i thong tin
két hop cac
thanh  phén
trong magt ing
dung web.

dap tng duogc
yéu cau cua
cong viec dé
trao d6i thong
tin két hop cac
thanh  phan
trong mot ing
dung web.

diing ky nang
lam viéc nhom
nhung dé trao
d6i thong tin
két hop cac
thanh  phéan
trong mot Ung
dung web.

diing ky nang
lam viéc nhom
nhung dé trao
d6i thong tin
két hop cac
thanh  phén
trong mot Uing
dung web

diing ky nang
lam viéc nhom
nhung dé trao
d6i thong tin
két hop cac
thanh  phéan
trong mot Urng
dung web va
giai thich




trong cac tinh
hudng cu thé

dugc y nghia
trong cac tinh
hudng cu thé.

CLOS5: C6 ¥ thire vé viée sir dung cac kién thire xdy dung Gng dung web dé dé xuat giai
phap giai quyet van dé dat ra hay thuc hién xay dung cac ing dung web phuc vu nhu

cau thuc te.

dung ung dung
web dé dé xut
gidi phap giai
quyét van dé
dat ra hay thuc
hién xay dung
cac Ung dung
web phuc wvu
nhu cau thuc
té.

kién thirc xay
dung ung
dung web dé
dé xuat giai
phap giai
quyét van dé
dat ra hay
thuc hién xay
dung céc Uing
dung web.

chua thé hién
dugc  trong
vi¢c sur dung
cac kién thire
xay dung ung
dung web dé
dé xuat giai
phap giai
quyét van dé
dat ra hay
thuc hién xay
dung cac ung
dung web.

nhiém trong
viéc st dung
cac kién thirc
xay dung ung
dung web dé
dé xuit giai
phap giai
quyét van dé
dat ra hay
thuc hién xay
dung céc ing
dung web.

dung cac
kién thirc xay
dyng  Ung
dung web dé
dé xuat giai
phap giai
quyét van dé
dat ra hay
thuc hién xay
dung cac ing
dung  web,
giai thich
dugc y nghia
trong cac tinh
hubng cu thé

Fail - Below Beginning - Deve@oping - | Sufficient - | Exemplary -

Thang danh Expectation Needs Marginally Meet . Exceeds'
gid - 40% Improvement | adequate expectation expectations
40%-54% 55%-69% | 70%-84% | 85% - 100%
Y thic vé viéc | Khong ¢6 y | Hinh thanh y | Hinh  thanh | C6 ¥ thitc va | C6 y thic va
st:’ dung céc | thirc vé viéc | thire va trach | duge y thuc | trach nhiém | traich nhiém
kién thtrc xdy | st dung cac | nhiém nhung | va trach | trong viéc st | trong viéc su

dung cac
kién thirc va
giai thich
ding  cach
xay dung ung
dung web dé
dé xuat giai
phap giai
quyét vin dé
dat ra hay
thuc hién xay
dung cac ung
dung  web
trong cac tinh
hudng cuy thé.

9. Cac quy dinh chung

Cam két cua giang vién

Lén 16p dung gio, giang du tiét va day du nodi dung, chuan
bi day du tai li¢u c6 lién quan dé€ cung cap cho sinh vién; san
sang ho trg sinh vién trong qua trinh hoc tap dé dam bdao két

qua hoc tap.

Yéu cau do1 vai sinh vién

Chuan bj day du tai liéu c6 lién quan, 6n lai cac kién thuc &
cac hoc phan tién quyét trude, tham du cac bai giang, 1am
céc bai tap, chudn bi truéc ndi dung bai hoc, tham gia thao
luén tich cuc trong céc gio tu hoc hodc trén 16p.

Quy dinh vé tham du 16p hoc

Tham du déy du cac budi hoc, Véng hoc s& bj trir diém
chuyén can theo ti 1€ turong tng.




Quy dinh vé hanh vi trong 16p Nghiém tac nghe giang va ghi chu, tich cuc suy nghi, thao
hoc luan dé tra 101 cau hoi.

Quy dinh vé hoc vu Diém danh gia qua trinh = 10% tir diém tinh chi dong trong
hoc tap + 30% tir diém kiém tra gitra ky. Cac quy tac khac
thuc hién theo quy dinh dao tao ciia Nha truong.

Céc quy dinh khac Khong.
Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN
TS. Ho Vin Lam TS. Lé Xuan Viét
GDb. CTPT TK. QL. CTPT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh
HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: MO PHONG NGAU NHIEN VA UNG DUNG
Tén tiéng Anh: Stochastic simulation and applications
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Mi hoc phan: 1010458
2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan: 0

- Thyuc hanh/Thi nghiém: 0

- Tong s6 tiét quy ddi 45

4) Day cho SV nam tha

5) Hoc phéan hoc trude:

+ Lé Quang Thuan, Khoa Toéan va Théng ké
) ) _ + Cao Tan Binh, Khoa Toan va Thong ké

6) Céc giang vién giang day ) ,
+ Lam Thi Thanh Tam, Khoa Toan va Thong ké
+ Tran Ngoc Nguyén, Khoa Toan va Thong ké
7) Khoa Quan 1y hoc phan Toan va Thong ké

[J Bt budc Tu chon tu do

8) Loai hoc phan: ) ,
LTy chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

‘ [ Co s¢ nganh/khdi nganh
9) Thudc thanh phan hoc tap
Chuyén nganh

0 B6 tro




[J Thuc tap, thuc té

[0 Db an t6t nghiép/Khoa luan t6t nghiép

10) Ngon ngir giang day

Tiéng Viét

[ Tiéng Anh

Truc tiép

11) Phuong thurc giang day O Tryc tuyén

O Truec tiép va truc tuyén

2. Mb ta hoc phan:

Hoc phan trang bi cho sinh vién nganh Toan ting dung céc kién thirc co ban, cac cong cu,

thudt toan trong cac bai toan vé tao s6 ngau nhién, bién ngau nhién; Phuong phap Monte

Carlo chudi Markov; Phuong phap tich phan ngiu nhién; Phuong phép t6i uu ngau nhién;

Mot s6 mo hinh théng ké tmg dung.

3. Muc tiéu ciia hoc phén

CO1: Trang bi cho sinh vién mét s6 kién thuc trong linh viec moé phong ngau nhién.

CO2: Trinh bai mét sé img dung ctia mod phong ngiu nhién trong toan hoc va thuc tién.
4. Chuin dau ra ciia hoc phan (CLOs)
Hoc phan dong gop cho chudn dau ra PLO cta chuong trinh ddo tao tai PI theo muc do sau:
L = Murc thap; M = Miic trung binh; H = Miic cao

Ki . Dong gop cho | Mire do
. Noi dung CLO , .
hi¢u PLO.PI dong gop
Hiéu va van dung duoc cac khai niém, kién thirc, ky
CLO1 | _ . PLO2.PI2.1 X, M
nang vé
Hiéu va van dung duoc cac khai niém, kién thirc, ky
CLO2 | . . PLO2.PI2.1 X, M
nang vé
Hiéu va van dung duoc cac khai niém, kién thac va
CLO3 PLO2.PI2.1 X, M

k¥ nang vé

5. Phwong phap, hinh thirc to chirc day hoc

Phwong phap,

hinh thirc to Muc dich

chirc day hoc

Chuén diu ra caa hoc
phan dat dugc

Thuyét giang

Cung cip cho ngudi hoc hé thoéng kién

CLOl1, CLO2, CLO3




thire 1y thuyét nén tang, trinh bay cac khai
niém, dinh nghia va dinh 1y trong tdm mot
cach logic, giip ngudi hoc hinh thanh tu
duy khai quat va tiép can ndi dung hoc

phan mot cach hé thong.

Giup nguoi hoc rén luyén k¥ ndng van

dung 1y thuyét dé giai quyét bai toan cu

Bai tap trén 16p | thé, phét trién tu duy phén tich, phan bién, | CLO1, CLO2, CLO3

va hinh thanh kha néng trinh bay lap luan

toan hoc mot cach mach lac.

Bai tap ¢ nha

Tao diéu kién cho nguoi hoc cing c6 kién

thire, phat trién nang luc ty hoc, tu duy

thong qua viéc giai cac bai toan nang cao

va doc tai liéu chuyén sau.

doc lap, va kha nang nghién ctru m6 réng | CLOI1, CLO2, CLO3

6. Ké hoach giang day chi tiét

Buéi hoc Noi dung CDR hoc phin
1) 2) 3)
Chuwong 1. Mt s6 kién thirc vé xac suat sir dung
trong mé phéng ngiu nhién
I P CLOI
(Tiét 1-3) 1.1. Bién ngau nhién
1.2. Mot s6 phan bd xac suat thuong gip
Chuwong 1. Mt s6 kién thirc vé xac suat sir dung
) trong mé phéng ngiu nhién
12 R CLOI
(Tiét 4-6) 1.3. Tao s gid ngau nhién
1.4. Kiém dinh s6 ngau nhién
Chuwong 1. Mt s6 kién thirc vé xac suit sir dung
) [3] trong md phéng ngiu nhién CLO1
(Tiet 7-9) )
1.5. Bai tép va thuc hanh chuong 1
Chwong 2. Mé phéng ngiu nhién
(4] 2.1. Khai niém vé mo phong ngiu nhién CLO1

(Tiét 10-12)

2.2. Céc cong cu chil yéu cia md phong phong ngiu
nhién




2.3. M6 phong mét s6 phan phdi xac suat thuong gip

[5]

Chwong 2. Mé phéng ngiu nhién

(Tiét 13-15) 2.4. Phuong phap ham nguoc CLO1
2.5. Phuong phap LUT
(6] Chwong 2. Mé phéng ngiu nhién
(Tiét 16-18) 2.6. Phuong phajp gi'fi ham nguogc cho phan phdi hinh CLOI
hoc va phéan phoi nhi thirc am
B [7] Chwong 2. Mé phéng ngiu nhién CLOI
(Tiét 19-21) | 2.7. Phuong phéap d6i nglu liy thira-Poisson
B [8] Chuong 2. Mé phéng ngiu nhién CLO1
(Tiét 22-24) | 2.8. Phuong phap Monte-Carlo
B [9] Chuong 2. Mé phéng ngiu nhién cLOD
(Tiet 25-27) | 2.9. Bai tap va thyc hanh chuong 2
1101 Kiém tra giira ky
(Tibt 28-30) gl &y CLO2
1] Chuwong 3. Ung dung méd phéng ngiu nhién CLo3
(Tiét 31-33) | 3.1. Tinh tich phan xé4c dinh
112] Chuwong 3. Ung dung méd phéng ngiu nhién CLo3
(Ti€t 34-36) | 3.1. Tinh tich phan x4c dinh (tt)
13] Chuong 3. ﬁng dung mé phéng ngiu nhién CLO3
(Ti€t 25-26) | 3.2. Tinh x4c suat dang bai toan Sylvester
114] Chuong 3. ﬁng dung mé phéng ngiu nhién CLO3
(Tiet 27-28) | 3.2. Tinh x4c suat dang bai toan Sylvester (tt)
Chuwong 3. Ung dung méd phéng ngiu nhién
[15] 3.3. Bai tap va thyc hanh chuong 3 CLO3

(Tiét 29-30)

7. Tai liéu phuc vu mon hgc

Tai liéu chinh

Bai giang M6 phong ngau nhién va tng dung

Tai liéu tham khao

thém:




8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thic danh
gia

Muc dich

Chuan dau ra cta hoc
phan

Ty luan

Panh gia kha ning hiéu va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
chirng minh, tinh toan, va trinh bay lap

luan todn hoc mot cach chat ché, logic.

CLOl1, CLO2, CLO3

Bai tap trén l6p

Rén luyén k¥ nang van dung 1y thuyét dé
giai bai toan cu thé theo nhom hoic ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLOl1, CLO2, CLO3

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc 1ap
va kha ning van dung kién thic vao cac
tinh huéng nang cao hodc mo rong; déng
thoi phat trién ky ning nghién ctu ca
nhan va giai quyét bai toan theo hudng

sang tao.

CLOl, CLO2, CLO3

8.2. Ké hoach kiém tra danh gia theo CLO

. . o , as . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia didm HP b
1 Quad trinh 40%
Tham du day du cac budi
hoc, dung gio, tich cuc
: . i L. . CLOl1,
A A tham gia hoat dong hoc tap | Tat ca cac
Chuyén can N . To o an Z. CLO2,
trén 16p va co6 thai do |budi hoc
A, z ! CLO3
nghiém tic trong sudt qua
trinh hoc phan.
Thuc‘ hién day du, dung ’ N
yéu cau, trinh bay chat ch¢, | Cuéi moi CLOl,
Bai tap thé hién tu duy phan tich | chuong CLO2,
va van dung kién thuc vao CLO3
vi€c giai bai tap.
. o Gle}l cac.bal ‘ann tl:’l’ luafl, Budi hoc CLOL,
Kiém tra gifta ky | chimg minh, tinh toan, van ] CLO?
dung kién thirc da hoc.
2 | Cuodi ky 60%




phan

Thi két thac hoc

banh gia kha ning van
dung tong hop kién thirc dé
gidi bai todn ty ludn mdt
cach chinh xac, logic va
chat ché, theo yéu cau hoc
phan va dap an chuan cua
gidng vién.

tao
Nha

Theo
hoach dao

truong

ké

cua

CLOL,
CLO2,
CLO3

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Hiéu va van dung dugc cac khai niém, kién thc, ky nang vé hé thé)ng diéu khién,
tinh di€u khién dugc va nguyén ly di€u khi€n bién bang-bang trong cic tinh huong hé thong

cu thé

Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%

CLOl: Hiéu
va van dung
duoc cac khai
niém, kién
thirc, k¥ nang
vé hé thong
diéu khién,
tinh diéu khién
duoc va
nguyén 1y diéu
khién  bién
bang-bang
trong cac tinh
hudng hé
thong cu thé

Hiéu va van
dung duoc

duéi  40%
nhitng  ndi
dung cac
khai  niém,

kién thirc, k§
ning v€ hé
thong  diéu

khién, tinh
diéu  khién
duoc va
nguyén 1y
diéu  khién
bién bang-
bang trong
cac tinh
hudéng  hé

thong cu thé

Hiéu va van
dung duoc tur

40% dén
54% nhiing
ndi dung cac
khai niém,

kién thuc, ky
ning veé hé

thong  diéu
khién,  tinh
diéu  khién
duoc va
nguyeén ly
diéu  khién
bién  bang-
bang  trong
cac tinh
hudng hé

thong cu thé

Hiéu va van
dung duoc
tir 55% dén
69% nhiing

noi dung
cac khai
niém, kién
thur, k§

ning v€ hé
thong  diéu

khién, tinh
didu  khién
duoc va
nguyén ly
didu  khién
bién  bang-
bang trong
cac tinh
hudng  hé

thong cu thé

Hiéu va van
dung duogc
tir 70% dén
84% nhiing

noi dung
cac khai
niém, kién
thur, k§

ning v€ hé
thong  diéu

khién, tinh
didu  khién
duoc va
nguyén ly
didu  khién
bién  bang-
bang trong
cac tinh
hudng  hé

thong cu thé

Hiéu va van
dung duogc
tr 85% dén

100  nhiing
noi dung
cac khai
niém, kién
thire, k§
ning vé hé
thong  diéu
khién, tinh
didéu  khién
duoc va
nguyén ly
didu  khién
bién  bang-
bang trong
cac tinh
hudng hé

théng cu thé

CLO2: Hiéu va van dung duoc cac khai niém, kién thire, k§ ning vé bai toan diéu khién t6i
uu thoi gian tuyén tinh trong cac tinh huong hé thong cu thé

Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%
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CLO2: Hiéu
va van dung
duoc cac khai
niém, kién
thirc, k¥ ning
vé bai toan
didu khién tdi
uu thoi gian
tuyén tinh
trong cac tinh
hudng hé
thong cy thé

Hiéu va van

dung dugc
duér  40%
nhiing ndi
duoc cac
khai niém,

klen thirc, ky
ning vé& bai

toan  diéu
khién t6i wu
thoi gian
tuyén  tinh
trong cac
tinh  hubng

hé théng cu
the

Hiéu va van
dung dugc tu

40% dén
54% nhiing
nd1 duoc cac
khai niém,

klen thire, ky
ning vé bai
toan diéu
khién toi wu
thoi gian
tuyén tinh
trong cac tinh
huéng hé
thong cu thé

Hiéu va van
dung dugc
tir 55% dén
69  nhiing
no1 duoc cac
khai  ni€m,
klen thire, ky
ning vé bai
toan didu
khién t6i wu

thoi gian
tuyén  tinh
trong cac
tinh  hubng

hé théng cu
the

Hiéu va van
dung dugc

70% dén
84% nhiing
no1 duoc cac
khai  ni€m,
klen thire, ky
ning vé bai
toan diéu
khién t6i wu

thoi gian
tuyén  tinh
trong cac

tinh  hubng
hé thong cu
the

Hiéu va van
dung dugc
tir 85% dén
100% nhiing
nd1 duogc cac
khai  niém,
klen thuc, ky
ning vé bai
toan diéu
khién t&i wu

thoi gian
tuyén  tinh
trong cac
tinh  hudng

hé théng cu
the

CLO3: Hicu va van dung dugc cac khai niém, kién thirc va ky ndng vé giai bai toan dicu

khién téi wu ding nguyén Iy cuc dai Pontryagin trong céc tinh hudng hé thong cu thé

Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%

CLO3: Hicu
va van dung
duoc cac khai
niém, kién
thire ky

nang ve giai

va

bai toan diéu
khién toi
dung nguyén
dai

uu

ly cuc
Pontryagin
trong cac tinh
hudng hé
thong cu thé

Hiéu va van

dung duogc
dudéi  40%
nhitng  nodi
dung cac
khai  niém,
kién thirc va
ky ning vé
gidi bai toan
diéu  khién

t6i vu dung

nguyén 1y
cuc dai
Pontryagin

trong cac

Hiéu va vén
dung dugc tur
40%
54%

noi

dén
nhiing
cac khai
niém, kién
thuc va ky
ning vé giai
bai toan diéu
khién t6i uu
dung nguyén
ly cuc dai
Pontryagin
trong cac tinh

hudng hé

Hiéu va van
dung duoc
tr 55% dén
69% nhiing
no1 cac khai
niém, kién
thuc va ky
ning vé giai
bai toan diéu
khién t6i wu
dung nguyén
Iy cuc dai
Pontryagin

trong cac
tinh  hudng

Hiéu va van
dung duoc
tr 70% dén
84% nhiing
ndi dung cac
khai

kién thic va

niém,

ky ning vé
gidi bai toan
khién
t6i wu dung

dieu

nguyén ly
dai
Pontryagin

cuc

trong cac

Hiéu va van
dung duoc
tr 85% dén
100% nhiing
ndi dung cac
khai
kién thic va
ky ning veé
gidi bai toan
khién
t6i wu ding

niém,

diéu

nguyén ly
cuc dai
Pontryagin

trong cac
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tinh  hudng
hé théng cu
thé

thong cu thé

hé théng cu
thé

tinh  hudng
hé thé)ng cu
thé

tinh  hudng
hé théng cu
thé

9. Cac quy dinh chung

Cam két cua gidng vién

- Thuc hién day du ndi dung, thoi luong va tién
d6 giang day theo dé cuong hoc phan.

- HJ trg, tu van hoc tap va giai dap thic mic cho
nguo1 hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi véi nguoi hoc

- Tham gia day du, dung gio cac budi hoc va
chuan bj bai truéce khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tac nhom.

- Thé hién thai d6 nghiém tic, chudn myc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du déy du cac
budi hoc theo ké hoach ctia hoc phan.

- Viéc diém danh dugc thyc hién nghiém tic o
ting budi hoc; nguoi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mit.

- Truong hop ving mat vi Iy do chinh dang (6m
dau cong tac...) phal thong bao trudc va cung
cap minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung xtr van minh, ton trong giang vién va ban
hoc; khong gay mat trat ty trong 16p.

- Chi sir dung thiét bi dién tir cho muc dich hoc
tap khi dugc phép.

- Giir gin vé sinh, co s& vat chat va tuan thu
chuan muc dao dirc nghé nghiép su pham.

- Tuan tha cic quy dinh ctia Nha truong lién
quan dén hoc tap va thi cu.
- Trung thuc trong hoc tap va kiém tra, tuyét doi

Céc quy dinh khéc khéng gian 1.
- Tich cyc tham gia cac hoat dong chuyén mén,
ngoai khoa khi dugc yéu cau.
Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN




TS. Lam Thi Thanh Tam PGS.TS. Lé Cong Trinh

GD. CTDT TK. QL. CTDPT

TS. Lé Quang Thuin PGS. TS. Lé Cong Trinh
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: TOAN TAI CHINH
Tén tiéng Anh: Financial Mathematics
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Mi hoc phan: 1010459
2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan: 0

- Thyuc hanh/Thi nghiém: 0

- Tong s6 tiét quy ddi
4) Day cho SV nam tha Hoc ky 6, nam thu 3

+ Tén HP: X4c suit va théng ké ung dung; Ma
5) Hoc phan hoc trudc: HP: 1010448

+ Tén HP: Lap trinh vé1 R; Ma HP: 1010463
+TS. Cao Tan Binh, Khoa Toan va Théng ké
+TS. Lam Thi Thanh Tam, Khoa Toan va

6) Céc giang vién giang day Théng ké
+TS. Nguyén Ding Thién Thu, Khoa Toan va
Thong ké

7) Khoa Quan 1y hoc phan Toan va Thong ké

[J Bit budc ] Tu chon tu do

8) Loai hoc phan: ,
X Ty chon theo dinh hudng (bat budc)

. L1 Gido duc dai cuong
9) Thudc thanh phan hoc tap ,
00 Co s¢ nganh/khoi nganh




Chuyén nganh

0 B6 tro

[ Thyc tap, thuc té

[ D6 an tot nghiép/Khoa luan tét nghiép

Tiéng Viét

10) Ngon ngir giang day .
L] Tiéng Anh
Truc tiép
11) Phuong thure giang day O Tryc tuyén
O Truc tiép va truc tuyén
2. Mo ta hoc phan:

Hoc phan trang bi kién thirc nén tang vé tién té, 1ai suat, thi truong tai chinh, cac
cong cu dau tu va quan 1y danh myc. Sinh vién dugc hoc cach dinh gia trai phiéu, cb
phiéu, ching khoan phai sinh va quyén chon; dong thoi van dung cidc mé hinh toan hoc

dé do luong rii ro, phan tich chénh l1éch gia va dua ra quyét dinh dau tu tai chinh hop 1y.

3. Muc tiéu ciia hoc phan

+ CO1: Van dung kién thic vé 1ai suat, lam phat, thi truong tai chinh va cac san pham
dau tu dé giai thich cac khai niém tai chinh co ban va xdy dyng mé hinh tai chinh.

+ CO2: Ap dung cac cong cu toan hoc dé mo hinh hoa, dinh gia va phan tich rui ro cua

danh muc dau tu, quyén chon va tai san tai chinh.

+ CO3: Phan tich va danh gia bdi canh tng dung thuc tién ctia cic mo hinh tai chinh hién
dai dé cap nhat kién thirc va phat trién nang luc chuyén mén trong linh vuc tai chinh.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao cua PLOs )

Hoc phan déng gop cho chuan dau ra PLO ctia chwong trinh dao tao tai PI theo mirc d6 sau:
L = Mirc thip; M = Mtic trung binh; H = Mtc cao

Ki . DPong gop cho | Mire do
N Noi dung CLO . .
hi¢u PLO.PI dong gop

Ap dung kién thirc tai chinh co ban nhu 13i suat, lam
CLOI | phat, trai phiéu, c6 phiéu va thj truong tai chinh dé | PLO2 (P12.1) X, M

phan tich cac hién twong kinh t& don gian.

CLO2 | M6 hinh héa céac y€u t6 rui ro, dinh gid tai san va san




pham tai chinh bang cong cu toan hoc va ky thuat

dinh luong.

CLO3 | chinh trong quan Iy danh muc dau tu va do ludng rui

Phan tich cac ung dung thuc tién cia mo hinh tai

ro, phuc vu phat trién chuyén mon.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap, Z_ a3 .
hinh thic t Muc dich Chuan dau ra cua hoc
. : phan dat dwoc
chire day hoc
Cung cap cho nguoi hoc hé thong kién
thic 1y thuyét nén tang, trinh bay cic
Thuyet giang k&t | khai niém, dinh nghia va dinh 1y trong
hop voi trinh CLO1, CLO2, CLO3

chiéu, minh hoa

tam mot cach logic, gitp nguoi hoc hinh
thanh tu duy khai quat va tiép can noi

dung hoc phan mot cach hé thong.

Bai tap trén 16p

Giup nguoi hoc ren luyén ky nang véan
dung 1y thuyét dé giai quyét bai toan cu
thé, phat trién tu duy phéan tich, phan
bién, va hinh thanh kha nang trinh bay

12p luén toan hoc mot cach mach lac.

CLOl1, CLO2

Bai tap ¢ nha

Tao diéu kién cho ngudi hoc cung cb
kién thuc, phat trién nang luc ty hoc, tu
duy doc lap, va kha nang nghién ctru mé
rong thong qua viéc gidi cac bai toan

nang cao va doc tai li¢u chuyén sau.

CLOl, CLO2, CLO3

6. K¢ hoach giing day chi tiét

Budi hoc N¢i dung CDR hoc phén
(1) , @ (3)
Chuong 1. Mgt s0 khai niém ve tién té
1.1. Cac tinh chit dic trung cua tién
A 1.2. Luong cung tién CLO1. CLO3
(Tiet 1-3) )
1.3. Lam phat
1.4. Lai suét




1.4.1. Lai don

1.4.2. Lai suét chiéc khau

1.4.3. Lai suat hoan vén

1.4.4. Lai kép

1.4.5. Lai kép lién tuc
1.5. Hé théng ngan hang va chinh sach tién té
1.6. Ngoai t€ va ty gid ngoai t¢

1.7. Gié trj va lgi suét cua dong tién té

[2]
(Tiét 4-6)

Bai tap Chuong 1

CLO1

[3]
(Tiét 7-9)

Chuong 2. Thi truwong tai chinh
2.1. Chirc nang va ciu triic cua thi truong tai chinh
2.2. Trai phiéu

2.2.1. Téng quan vé trai phiéu

2.2.2. Cac loai ty suét sinh loi

2.2.3. Panh gia mic do bat on trong gia trai phiéu

2.2.4. Chién lugc kinh doanh trai phiéu
2.3. Cb phiéu

2.3.1. Gia thi truong va gia tri that

2.3.2. Udc luong gia tri that caa cd phiéu

2.3.3. Cac luc tac dong dén gia cb phiéu

2.3.4. Phan tich thong ké cho gia co phiéu

CLO1, CLO3

[4]
(Tiét 10-12)

Chuwong 2. Thi truwong tai chinh

2.4. Cac chung khoén phai sinh
2.4.1. Hop dong ky han va hop dong tuong lai
2.4.2. Quyén chon
2.4.3. Hop ddng hoan doi

2.5. Céc trung gian tai chinh

2.6. Quan 1y h¢ thong tai chinh

CLOl, CLO3

5]
(Tiét 13-15)

Bai tip Chwong 2

CLO1

[6]
(Tiét 16-18)

Chuong 3. Kinh doanh chénh léch gia
3.1. Khai niém kinh doanh chénh I¢ch gia
3.2. Pinh ly kinh doanh chénh léch gia
3.3. X4c suat trung hoa rii ro

CLOI, CLO2,
CLO3




3.4. Binh gia hop ddng ky han va hop dong twong lai

[7]

Bai tap Chuong 3

(Tiét 19-21) CLOi, cLoz
8 e A A A r R o~ ~
(Tiét[2]2-24) Bai tap on tap cac Chuwong 1, 2, 3 + Kiém tra gitra ky CLO1, CLO2
Chuong 4. Quan ly danh muc dau tw
4.1. Mot sb nguyén tic chung vé dau tu
4.1.1. Quan h¢ gitra rai ro va lgi nhuan
4.1.2. Pa dang hoa
4.1.3. Bon bay tai chinh
9] 4.1.4. Pém an toan CLO2. CLO3
(Tiet 25-27) 4.1.5. D6 dai thoi gian ’
4.1.6. Dau tu c6 to chic
4.2. Céc loai hinh dau tu
4.3. Loi nhuan va loi nhuan ky vong
4.4, Ham thoa dung
Chuwong 4. Quan 1y danh muc dau tu
4.5. Céc thude do rui ro
.,[10] 4.5.1. Phuong sai va do léch chuin CLO2. CLO3
(Tiet 28-30) 4.5.2. Rui ro tham hut ’
4.5.3. Gia tri chiu rui ro
Chuwong 4. Quan 1y danh muc dau tu
_ [11] 4.6. Ly thuyét Markowitz CLO2. CLO3
(Tiet 31-33) _ L . ’
4.7. M0 hinh dinh gié tai san von
12 Ne 4A
(TiéE 342-36) Bai tap Chu’o’ng‘ 4 CLO2
Chuong 5. Quyén chon
5.1. Qua trinh ngau nhién
5.2. Tich phan It6
[13] A . - CLO2
(Tiét 37-39) 5.2.1. Tich phan Riemann-Stieltjes
5.2.2. Pinh nghia tich phan It6
5.2.3. Mot s tich chat co ban ciia tich phan Ito
[14] Chuong 5. Quyén chgn CLO2, CLO3

(Tiét 40-42)

5.3. Mot sb tinh chat co ban cua gia quyén chon




5.4. Phuong trinh Black-Scholes

Chuong 5. Quyén chon

[15] 5.5. Cong thirc dinh gia quyén chon kiéu Au

(Tiét 43-45)

5.6. M6 hinh Cox-Ross-Rubinstein

CLO2, CLO3

7. Tai liéu phuc vu mén hgc

Tai liéu chinh

[1]R. H. Shumway va D. S. Stoffer, Time Series: A Data
Analysis Approach Using R, Chapman and Hall/CRC, 2019.

Tai liéu tham khao
thém

[2] D. C. Montgomery, C. L. Jennings, va M. Kulahci,
Introduction to Time Series Analysis and Forecasting, 2nd
ed. Hoboken, NJ: John Wiley & Sons, 2015.

8. Panh gia két qua hoc tp
8.1. Hinh thirc danh gia theo CLO

Hinh thic danh
gia

Muc dich

Chuan dau ra cuaa hoc
phan

Tu luan

Panh gia kha ning hiéu va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
chirng minh, tinh toan, va trinh bay lap

luan todn hoc mot cach chat ché, logic.

CLOl1, CLO2

Bai tép trén l6p

Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai todn cu thé theo nhom hodc cé
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLO1, CLO2

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc l1ap
va kha niang van dung kién thirc vao cac
tinh huéng nang cao hodc mo rong; déng
thoi phat trién ky ning nghién ctru ca
nhan va giai quyét bai toan theo hudng

sang tao.

CLOl1, CLO2, CLO3

8.2. Ké hoach kiém tra danh gia theo CLO

STT Panh gia Tiéu chi danh gia

Thoi CDR cua | Trong
diém HP sO




1 Quad trinh 40%

Tham dy day du cac budi
hoc, dung gio, tich cuc
tham gia hoat dong hoc tap
trén 16p va co6 thai do
nghiém tic trong sudt qua
trinh hoc phﬁn.

Tat ca cac

Chuyén can 2.
Y buoi hoc

Thuc hién diy du, dung
yéu cau, trinh bay chit chg,
thé hién tu duy phan tich
va van dung kién thuc vao
viéc gidi bai tap.

Cac  budi
hoc 2, 5,
7,8,12

CLOL,
CLO2,
CLO3

Bai tap

Gial cac bai toan tu luan,
chirng minh, tinh toan, van
dung kién thirc da hoc.

Bu6i hoc| CLOI,

Kiém tra giita ky 8 CLO2

2 Cuéi ky 60%

Danh gia kha nang van
dung tong hop kién thirc dé
dé tra 101 cac cau hoi tu
ludn mot cach chinh xac,
logic va chat ché, theo yéu
cau hoc phan va dap an
chuin cia giang vién.

Theo ké
hoach dao
tao cua
Nha
truong

Thi két t}lﬁc hoc
phan

CLOI,
CLO2

8.3 Thang danh gia chuin dau ra (CLO)
CLOL: Ap dung l§ién thure tai chinh co ban nhu }ﬁi suét, lam phat, trai phiéu, cd phiéu va thi
truong tai chinh dé phan tich cac hién tugng kinh t€ don gian.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
1.1. Nhan dién va | Khong nhan | Nhan  dién Dién gidi | Nhan dién va Dién giai
dién giai dugc cac | dién  dugc | dugc mot vai | ding  phan | dién giai dung | sdu, co lién
khai niém tai | hoic nham |khai  niém |1én khai | hdu hét cac | hé thuc tién
chinh co ban 1an hoan | nhung gidi | niém tai | khai niém, dua | 10 rang va
toan cac | thich chua r6 | chinh co ban | ra dugc vi du | mod rong
khai niém hodc con sai | nhung con | minh hoa phu |kién  thirc
1éch thiéu vi du | hop ngoai pham

minh hoa vi bai giang
1.2. Ap dung kién | Khong 4p | Ap dung | Van  dung | Phan tich dugc | Phan  tich
thuc dé gidi thich | dung duoc | dugc mét | kién thic dé | hién tuong | sau sdc, co
cac hién tugng tai | hodc van | phan nhung | phan tich | kinh té don |so sanh, d6i
dung sai | con lang | hién tuwong | gian voi 1ap | chiéu, dua

7




chinh don gian

kién thtc da
hoc

ting  trong
giai thich

co ban ding
huong
nhung chua
day du

luén hop ly va
két luan 10
rang

ra danh gia
doc lap va
c6 tinh phan
bién

CLO2: Mb hinh héa cac yéu t6 rui ro, dinh gia tai san va san phdm tai chinh bing cong cu toan
hoc va k¥ thuat dinh luong.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
2.1. Xay dung m6 | Khong xay | Xdy  dung | M6 hinh hop | M6 hinh hoéa | M6 hinh hoa
hinh dinh gid don | dung duoc | duoc mo | ly nhung | ding, c6 dién |chinh xac,
gian mo hinh | hinh co ban | chuwa t6i wu | giai, st dung |c6 so sanh
hoic mo | nhung sai | hoac  thiéu cong cu dinh | mo hinh,
hinh sai | logic hodc |phin  dién | luong phuhop | danh gia

hoan toan thiéu bude giai uu/nhugce

diém

2.2. Van dung mé | Khong biét | Ap dung mé | Ap dung | Ap dung chinh | Phan tich
hinh dé phan tich | st dung mé | hinh nhung | dung mod | xac, cd danh | sau, giai
dir liéu tai chinh | hinh cho dit | khong dién | hinh, két qua | gid rai ro/loi |thich  xéc
thyc té liéu thuc giai dung két | hop 1y nhung | nhuan phu hop | dang, c6 mo
qua chua sau voi dir liéu rong  hodc
khuyén nghi

thuc tién

CLO3: Phan tich cac g dung thyc tién ctia mé hinh tai chinh trong quan 1y danh muc dau tu va

do luong riii ro, phuc vu phat trién chuyén mon.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
3.1. Nhan di¢n | Khong xac | Nhan dién | Nhan dién | Nhéan dién | Nhan dién
duoc cac mo hinh | dinh  duoc | md hinh | dung mo | chinh xac mdé | m6 hinh da
ap dung trong | mo hinh phu | nhung con | hinh co ban | hinh, néu dugc | dang, lién

quan 1y dau tu va
do luong rui ro

hop

nham lan vé
muc dich st
dung

va lién hé
ung dung
con han ché

bbi canh Ung
dung phu hop

hé sau séc
vO1 cac tinh
hudng thuc
tién

3.2. Phan tich tinh
hiéu qua va kha
nang ap dung vao
thuc tién chuyén

Khong phan

tich  duoc
hoac phan
tich bi sai

Phan tich so
sai, thiéu lap
luan hoac
dan ching

Phan tich
ding hudng,
c6 luan diém
hop 1y nhung

Phan tich ro
rang, c6 vi du
minh hoa, két
ndi  tdt véi

Phan  tich
toan  dién,
dua ra nhan
dinh, danh

8




mon 1éch

chura sau thuc tién gia  phan
bién va
khuyén nghi
phat  trién
chuyén mon

9. Cac quy dinh chung

Cam két ctua giang vién

- Thuc hién day du noi dung, thoi lugng va tién

d6 giang day theo dé cuong hoc phan.

- Ho tro, tu van hoc tap va giai dap thac mac cho

nguoi hoc. 7
Cong bang, minh bach trong kiém tra danh gia
két qua hoc tﬁp

Yéu cau doi véi nguodi hoc

Tham gia day du, dung gio cac budi hoc va
chuan bi bai trudc khi dén 16p.

Chu dong, tich cuc trong hoc tap, thado luan va
hop tac nhom.

Thé hién thai d6 nghiém tic, chudn muc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du dﬁy du cac

budi hoc theo ké hoach ctia hoc phan.

Viéc diém danh dugc thuc hién nghiém tic o
ting budi hoc; nguoi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mit.

Trudng hop vang mat vi 1y do chinh dang (dm
dau cong tac...) phai_ thong bao trudc va cung
cip minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

Ung XU van minh, ton trong giang vién va ban
hoc; khong gay mat trat ty trong 16p.

Chi st dung thiét bi dién tir cho muc dich hoc
tap khi dugc phép.

Gitr gin v€ sinh, co s& vat chit va tuan thu
chuan muyc dao dirc nghé nghiép su pham.

Céc quy dinh khéc

Tuan thu cidc quy dinh cua Nha truong lién
quan dén hoc tap va thi ct.

Trung thuc trong hoc tap va kiém tra, tuyét ddi
khong gian 1an.

Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khoa khi duoc yéu cau.

Binh Dinh, ngay 14 thang 6 nam 2025
9




GV. BIEN SOAN TK. QL HQC PHAN

TS. Cao Tan Binh PGS.TS Lé Cong Trinh
GDb. CTPT TK. QL. CTPT
TS. Lé Quang Thuin PGS.TS Lé Cong Trinh

HIEU TRUONG
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: PAI SO MAY TiNH
Tén tiéng Anh: Computer Algebra
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) M3 hoc phan: 1010359

2) Sé tin chi: 3

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan:

- Thyc hanh/Thi nghi¢m:

- Tong s6 tiét quy ddi 45

4) Day cho SV nam tha Hoc ky 7, nam thu 4
+ Tén HP: Pai S6 Tuyén Tinh 1; Ma HP:

5) Hoc phéan hoc trude: 1010343 . . ,
+ Tén HP: Cau trac Dai s6 va Ung dung; Ma
HP: 1010449
+ Ho va tén: Pham Thuy Huong; Khoa: Toan va
Thong ké
+ Ho va tén: Nguyén Bin; Khoa: Toan va Théng
ké

6) Cac giang vién giang day + Ho va tén: Lé Thanh Hiéu; Khoa: Toan va
Thong ké
+ Ho va tén: Lé Cong Trinh; Khoa: Toan va
Thong ké
i

7) Khoa Quan 1y hoc phan Toan va Thong ké




. [J Bét budc Tu chon tu do
8) Loai hoc phan: ) ,
UTuy chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

[ Co s& nganh/khdi nganh
Chuyén nganh

0 B6 tro

[J Thuc tap, thuc té

9) Thugc thanh phan hoc tap

[ D6 an tot nghiép/Khoa luan tét nghiép

Tiéng Viét

10) Ngon ngir giang day )
L] Tiéng Anh
Truc tiép
11) Phuong thirc gidng day O Tryc tuyén

[ Tryc tiép va tryc tuyén

2. M ta hoc phan: Hoc phan cung cip cho sinh vién cac kién thirc co ban vé 1y thuyét
co s¢ Groebner nhu vanh da thirc, idéan don thirc, thir ty tir, thudt todn chia da thire, co so
Groebner cua mot idéan trong vanh da thirc va cac tinh chat ctia co s Groebner, thuat
toan Buchberger, va mot sd ap dung cta co s Groebner trong 1y thuyét idéan.

3. Muc tiéu ciia hoc phin

+ CO1: Hiéu va van dung duogc cac khai niém va két qua lién quan dén idéan don thuc,
thir tu tir va thuat toan chia da thirc.

+ CO2: Hiéu va van dung dugc cac khai ni¢ém va két qua co ban vé co s Groebner cua
id€an trong vanh da thuec.

+ CO3: C6 ky nang thuc hién phép chia da thurc, tinh todn mdt co s Groebner ctia mot
id€an cho trudce.

+ CO4: Co6 kha ning lam viéc doc 1ap va 1am viéc nhém, co dao dirc nghé nghiép
va c6 kha nang ty hoc, tu sang tao dé gidi quyét cac cong vi¢e, cac van dé trong hoc va
nghién curu.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao ctia PLOs )

Hoc phan dong gop cho chudn dau ra PLO cta chuong trinh dio tao tai PI theo muc do sau:
L = Mirc thip; M = Mtic trung binh; H = Mtc cao

Ki . DPong gop cho | Mire d
N Noi dung CLO . .
hi¢u PLO.PI dong gop
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CLOI | lién quan dén idéan don thuc, thar tu tir va thuat

Hiéu va van dung dugc cac khai niém va két qua

toan chia da thuec.

PLOI (PI 1.1) M

CLO2 | ban vé co sé Groebner cua idéan trong vanh da

thic.

Hiéu va van dung dugc khai niém va két qua co

PLOI (PI 1.2) M

CLO3

C6 k¥ nang thuc hién phép chia da thuc, tinh toan

mot co s& Groebner cia mot idéan cho trudc.

PLO1 (PI 1.2) M

Co nang luc lam viéc doc 1ap, lam viéc nhom; co
CLO4 | dao duc nghé nghiép; c6 kha nang tu hoc, tu sang
tao dé giai quyet cac cong vige, cac van dé trong
hoc va nghién ctru.

PLOS (PI8.1) M

5. Phwong phap, hinh thirc t6 chirc day hoc

Phuwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuan diu ra cia hoc
phan dat duogc

Thuyét giang

Cung cip cho SV hé thdng kién thic nén
tang cua mon hoc mdt cach khoa hoc,
logic. Thong qua viéc gidi dap gitra GV
va SV dé giai quyét cac nodi dung kién

thirc, bai toan trong mon hoc.

CLOl, CLO2, CLO3

Bai tap trén lop

Giup cho SV ap dung céc kién thirc vao
viéc giai cac bai toan vé két ciu bo tong
cot thép, tir d6 nam ving kién thirc da
hoc va phat trién kha ning tu hoc va hop

tac hoc tap gitra cc sinh vién.

CLOl, CLO2, CLO3

Bai tap & nha

Giup ngudi hoc ting cuong nang luc tu

CLOl, CLO2, CLO3,

hoc, tu nghién ctru, rat ra két luan. CLO4
6. K¢ hoach gisng day chi tiét
Buoi hoc Noi dung CDR hoc phin
1) : (2) 3)
[1] Chuong 1. VANH PA THUC CLO1, CLO3,
(Ti€t 1-3) | | | Pa thirc va bic ciia da thirc CLO4




[2] Chuong 1. VANH PA THUC CLO1, CLO3,
(Tiet4-6) | | 7 pa thirc mot bién va da thirc nhidu bién CLO4
[3] Chuong 1. VANH PA THU'C CLOl, CLO3,
(Tiet 7-9) 1.3 Idéan don thirc, cdc phép toan trén cac Id€an don thirc CLO4
[4] A CLO1, CLO3,
(Tiét 10-12) | Bai tap (Chuong 1) CLO4
[5] Chuong 2. CO SO GROEBNER CLO2, CLO3,
(Tlét 13-15) 2.1 Thir tu tir CLO4
(6] Chuwong 2. CO SO GROEBNER CLO2, CLO3,
(Tiet 16-18) | 2.2 Thuat toan chia CLO4
[7] Bai tap (Chuone 2: 2.1 CLO2, CLO3,
(Tiét 19-21y | B tap (Chuong 2: 2.1) CLO4
[8] o , R o CLOI, CLO2,
(Tit 22-24) Bai tap (Chuong 2: 2.2) va Kiém tra giira ky CLO3, CLO4
9] Chuong 2. CO SO GROEBNER CLO2, CLO3,
(Tiet 25-27) | 5 3 B4 d& Dickson CLO4
[10] Chuwong 2. CO SO GROEBNER CLO2, CLO3,
(Tiet 28-30) | 5 4 Co so Groebner CLO4
[11] Chuwong 2. CO SO GROEBNER CLO2, CLO3,
(Tiet 31-33) | 2 5 Cac tinh chét ciia co s& Groebner CLO4
[12] Bai tap (Ch 99324 25 CLO2, CLO3,
(Tiét 34-36) | oM 2P (Chuong 2:2.3,2.4,2.5) CLO4
[13] Chuong 2. CO SO GROEBNER CLO2, CLO3,
(Tiet 37-39) | 2.6 Thuat toan Buchberger CLO4
[14] Chwong 2. CO SO GROEBNER CLO2, CLO3,
(Tiet 40-42) | 5 7 Mot s ap dung cila co s Groebner CLO4
[15] Bai tap (Ch 5 6.2.7) vi On 3 CLOI1, CLO2,
(Tiét 43-45) | DM @3p (Chuong 2: 2.6,2.7) va On tap CLO3, CLO4

7. Tai liéu phuc vu mon hgc

Tai li€u chinh

hoc quéc gia Ha Noi, 2003.

1] Le Tuan Hoa, Dai 56 may tinh - Co so Grobner, NXB Dai

Tai liéu tham khao

thém:

1998.

[2] David A. Cox, John Little, Donal O'Shea, Ideals, varieties
and Algorithms, Springer International Publishing Switzerland,




8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thic danh

Muc dich

Chuan dau ra cta hoc

gia 7 i phén
Danh gia kha nang hiéu va van dung kién
A thire 1 thuyét dé giai quyét cac bai todn | 101, CLO2, CLO3,
Ty luan chimg minh, tinh toan, va trinh bay 1ap CLO4
luan todn hoc mot cach chat ché, logic.
Rén luyén k¥ nang van dung 1y thuyét dé
giai bai toan cu thé theo nhom hoic ca
Bai tap trén 16p nhan, phat trién tu duy phan bién, nidng CLOL, CLOZ, CLO3,

luc phan tich, va kha nang trinh bay 161

giai mach lac.

CLO4

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc 1ap
va kha ning van dung kién thic vao cac

tinh hudng nang cao hodc mé rong; dong

CLOl1, CLO2, CLO3,

thoi phat trién ky niang nghién ctu ca CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
. . o , as . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia didm HP b
1 Quad trinh 40%
Tham du day du cac budi
hoc, dung gio, tich cuc|
A A tham gia hoat dong hoc tap | Tat ca cac
Chuyénedn | yen lop va co thii do budihoe | O
nghiém tic ‘trong suot qua
trinh hoc phan.
Thyc hién day du, ding |-, p 5| o,
yéu cau, trinh bay chat ché, hoe 4. 7 CLO?
Bai tap thé hién tu duy phan tich |~ > ’
. A 2 .. |8,12,15 CLO3,
va van dung kién thuc vao CLO4
vi€c giai bai tap.
Giai cac bai toan tu luan, 2. CLOL,
.2 U . . . : ~_ | Buol hoc CLO2,
Kiém tra gitta ky | chiing mlnh, tinh toan, van ] CLO3
dung kién thirc da hoc. CLO4
2 Cuéi ky 60%




Thi két t}lﬁc hoc
phan

Panh gia kha nang van
dung tong hop kién thic dé | Theo  ké
oo . . ) CLOl,
gidi bai todn tu ludn mdt | hoach dao CLO?
cach chinh xéc, logic va |tao cua ’
- ~ A X \ CLO3,
chat ché, theo yéu cau hoc | Nha
N s . X CLO4
phan va dap an chuan cua | trudong
gidng vién.

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Hiéu va van dung duogc cac khai niém va két qua lién quan dén idéan don thuc, thi
tu tir va thuat toan chia da thirc.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLOI1: Hiéu va Khong hiéu | Xac  dinh | Xac  dinh | Xac dinh va Khong chi
van dung dugc | duogc khai | dugc nhung | duoc dﬁy van dung | xac dinh va
céc khai niém va | niém va két | chua déy du | du cac khai | duoc cac khai | phan tich
két qua lién | qua lién | cac khai | niém va két | niém va két |rd rang ma
quan dén idéan | quan dén |niém va két | qua lién | qua lién quan | con trinh
don thuc, tht tu | idéan don | qua lién | quan  dn | dén idéan | bay duogc
tor va thuat toan | thuc, thur tu | quan dén |idéan don | don thuc, tht | cac  khai
chia da thtrc. tr va thuat |idéan don | thtc, tha tu | tu tir va thuat | niém va két
toan  chia | thuc, tht tuy |t va thuat | todn chia da | qua lién
da thuec. tor va thuat | toan chia da | thuc. quan  dén
toan chia da | thurc. idéan don
thurc. thire, thir tu
to va thuat
toan chia
da thirc
mot  cach
sang  tao,
chat chg;
van dung

t6t vao tinh
huong nang

cao va ¢
kha nang
khai  quat
hoa.

CLO2: Hiéu va van dung dugc khai niém va két qua co ban vé co s Groebner cua idéan
trong vanh da thurec.

Thang danh gia

Fail -
Below

Beginning -
Needs

Developing
- Marginally

Sufficient -
Meet

Exemplary
- Exceeds




Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO2: Hiéu va Khong hiéu | X4c  dinh | X4c  dinh | Xac dinh va Khong chi
van dung duoc | dugc cac | dugc nhung | dugc déy van dung | xac dinh va
khai niém va két | Hiéu va | chua ddy du | du cac Hiéu | duoc cac | phan tich
qua co ban vé co | van dung | cac Hiéu va | va van dung Hiéu va van | rd rang ma
s& Groebner cua | dugc khai | van  dung | dugc khai | dung  dugc [ con  trinh
1déan trong vanh | niém va két | duoc khai | niém va két | khai niém va bay duoc
da thuec. qua co ban |niém va két | qua co ban |két qua co |cac Hiéu
vé co s& |qua co ban |vé co s& | ban vé co sO | va van
Groebner vé co s6 | Groebner Groebner cua | dung duoc
cua idéan | Groebner cua idéan |idéan trong | khdi niém
trong vanh |cia idéan |trong vanh | vanh dathtc. |va két qua
da thtrc. trong vanh | da thuec. co ban vé
da thirc. co SO

Groebner
cua idéan
trong vanh
da thirc
mot  cach
sang  tao,
chat chg;
van dung

t6t vao tinh
hudng nang

cao va ¢
kha nang
khai  quat
hoa.

CLO3: Co6 k¥ ndng thuc hién phép chia da thuc, tinh todn mdt co s& Groebner ciia mot

idéan cho trudec.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

CLO3: C6 ky |Khéng c6 |Xac dinh | Xac  dinh | k¥ ning thuyc | Khong chi
nang thuc hién | k¥ nang | dugc nhung | duoc dﬁy hién phép | xac dinh va
phép chia da |thuc hién | chua ddy du | da k§ ning | chia da thuc, A A
, ) ) : i N . " . , 7> | phan tich ro

thirc, tinh toan | phép chia | k¥ nang | thuc  hién | tinh todn mot | ° .
mot co s& [da  thiac, |thuc  hién |phép chia |co so | Tang ma
Groebner cua |tinh  toan | phép chia | da thire, | Groebner cua | con  trinh
mot 1déan cho | mot co so | da thire, | tinh  toan | mot 1déan bay  duoc
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trudce.

Groebner

cua mot
idéan cho
trudec.

tinh toan
mot co sO
Groebner
cua mot
idéan  cho
trudc.

mot co sé
Groebner
cua mot
idéan cho
trude.

cho trudec.

ky nang
thuc  hién
phép chia
da thue,
tinh  toan
mot co sO
Groebner

cua mot
idéan  cho
trudc  mot
cach  sang
tao, chat
chg; van
dung t6t
vao tinh

huong nang

cao va c¢o

kha  nang
khai  quat
hoa.

CLO4: C6 nang luc lam viéc doc 1ap, lam viéc nhom; c6 dao duc nghé nghiép; cé kha

nang ty hoc, tu sdng tao dé gidi quyét cac cong viéc, cac van dé trong hoc va nghién ctru.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations

< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Co6 nang | Khong thé | Ty hoc va | Thuc hién | Chu dong tu | Tu nghién
luc 1am viéc doc | tu hoc hoac | giai quyét dugc  qua | hoc, doc hiéu | ctru sang
lap, lam viéc | giai quyét van dé don | trinh tu hoc | tai liéu | tao, giai
nhéom; c6 dao | vAn dé néu | gian khi c6 | va van dung | chuyén nganh | quyét duoc
dtrc nghé | khong c¢o |hudng din | kién thoc d@é | va van dung | van dé& moi
nghiép; c6 kha | huéng dan | cy thé giai  quyét | kién thirc vao |hodc phirc
nang tu hoc, tu bai toan | cac tinh | tap, va dé
sang tao dé giai trong tinh | hubng mo& | xuét
quyét cic cong hudng quen | rong phuong
viée, cac van dé thude phap hoc
trong hoc va tap hiéu
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nghién ctru.

qua

9. Cac quy dinh chung

Cam két ctua giang vién

Thuc hién day du ndi dung, thoi lugng va tién
d6 giang day theo dé cuong hoc phan.

H3 tro, tu van hoc tip va giai dap thic mic cho
nguoi hoc.

Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi véi ngudi hoc

Tham gia ddy du, dung gid cac budi hoc va
chuan bj bai truéce khi dén 16p.

Chu dong, tich cuc trong hoc tap, thao ludn va
hop tac nhom.

Thé hién thai d6 nghiém tic, chudn muc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

Ngudi hoc ¢6 trach nhi€ém tham du dﬁy du cac
budi hoc theo ké hoach cuia hoc phan.

Viéc diém danh dugc thuc hién nghiém tic o
tirng budi hoc; nguoi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 vang mit.

Truong hop ving mat vi Iy do chinh dang (6m
dau, cong tac...) phai thong bao trude va cung
cap minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

Ung x{r vin minh, t6n trong giang vién va ban
hoc; khong gdy mat trét tu trong 16p.

Chi st dung thiét bi dién tir cho muc dich hoc
tap khi dugc phép.

Gilr gin vé€ sinh, co s& vat chit va tuan thu
chuan myc dao dirc nghé nghiép su pham.

- Tuan thu cic quy dinh cia Nha truong lién

quan dén hoc tap va thi ct.

- Trung thyc trong hoc tip va kiém tra, tuyét ddi

Céc quy dinh khdc khong gian lan.
- Tich cyc tham gia cac hoat dong chuyén mén,
ngoai khoa khi dugc yéu cau.
Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN




TS. Pham Thuy Huong
GD.CTDT

TS. Lé Quang Thuin

HIEU TRUONG

PGS.TS. Lé Cong Trinh

TK. QL. CTPT

PGS.TS. Lé Cong Trinh
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: PIEU KHIEN TOI UU
Tén tiéng Anh: Optimal Control Theory
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Mi hoc phan: 1010455

2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tap 15

- Thao luan:

- Thyuc hanh/Thi nghiém:

- Tong s6 tiét quy ddi 0

4) Day cho SV nam tha Hoc ky 7, nam thu 3

5) Hoc phéan hoc trude:

+ Lé Quang Thuan, Khoa Toéan va Théng ké
) . + Nguyén Bao Tran, Khoa Toan va Théng ké
6) Céc giang vién giang day N ,
+ Nguyén Ngoc Qudc Thuong, Phong Dao tao
+ Tran Ngoc Nguyén, Khoa Toan va Thong ké
7) Khoa Quan 1y hoc phan Toan va Thong ké

[J Bt budc Tu chon tu do

8) Loai hoc phan: ) ,
LTy chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

‘ [ Co s¢ nganh/khdi nganh
9) Thudc thanh phan hoc tap
Chuyén nganh

0 B6 tro




[J Thuc tap, thuc té
[0 Db an t6t nghiép/Khoa luan t6t nghiép

Tiéng Viét
10) Ngon ngir giang day )
L] Tiéng Anh

Truc tiép

11) Phuong thurc giang day O Tryc tuyén

O Truec tiép va truc tuyén

2. Mb ta hoc phan:

Hoc phan gidi thiéu cho sinh vién nganh Toan Gmg dung céac kién thirc co ban vé bai toan
diéu khién t6i wu tong quat va cac dang dic biét, nguyén 1y cuc dai Pontryagin cho bai
toan diéu khién t6i wu tong quat va dic biét 13 bai toan diéu khién t6i wu dang toan
phuong tuyén tinh.

3. Muc tiéu ciia hoc phin

CO1: Trang bi cho ngudi hoc khai niém va cac két qua lién quan dén hé diéu khién, 1y

thuyét vé tinh diéu khién dugc va diéu khién t61 wu thoi gian.

CO2: Trang bi cho ngudi hoc mét sé két qua lién quan bai toan diéu khién téi wu, nguyén
Iy cuc dai Pontryagin cho bai toan diéu khién t6i uu tong quat.

4. Chuin dau ra ciia hoc phan (CLOs)

Hoc phan dong gop cho chudn dau ra PLO cta chuong trinh dio tao tai PI theo muc do sau:
L = Murc thap; M = Mic trung binh; H = Miic cao

Ki . Dong gop cho | Mire do
. Noi dung CLO ] .
hi¢u PLO.PI dong gop

Hiéu va van dung duoc cac khai niém, kién thirc, ky
ning vé hé thong didu khién, tinh diéu khién duoc
CLO1 R g PLO2.PI12.1 X, M
va nguyén ly di€u khién bién bang-bang trong cac

tinh hudng hé thong cu thé

Hiéu va van dung dugc céac khai ni¢m, kién thue, ky
CLO2 | ndng vé bai toan diéu khién tdi uu thoi gian tuyén | PLO2.PI2.1 X, M
tinh trong cac tinh huéng hé théng cu thé

Hiéu va van dung duoc cac khai niém, kién thac va
CLO3 L N A . PLO2.PI2.1 X, M
k¥ ndng vé gidi bai toan di€u khién t61 uu dung




nguyén 1y cuc dai Pontryagin trong céc tinh hudng

hé théng cu thé
5. Phwong phap, hinh thirc t6 chirc day hoc
Phwong phap,
hinh thirc to Muc dich

chirc day hoc

Chuén diu ra caa hoc
phan dat duoc

Cung cip cho ngudi hoc hé théng kién
thire 1y thuyét nén tang, trinh bay cac khai
o niém, dinh nghia va dinh 1y trong tdm mot
Thuyet giang cach logic, giip ngudi hoc hinh thanh tu
duy khai quat va tiép can ndi dung hoc

phan mot cach hé thong.

CLOl1, CLO2, CLO3

Gitp nguoi hoc rén luyén ky ndng van
dung 1y thuyét dé giai quyét bai toan cu
Bai tap trén 16p thé, phat trién tu duy phan tich, phan bién,
va hinh thanh khéa nang trinh bay lap luan

toan hoc mot cach mach lac.

CLOl1, CLO2, CLO3

Tao diéu kién cho nguoi hoc cung cd kién
thire, phat trién nang luc ty hoc, tu duy
Bai tap ¢ nha doc lap, va kha nang nghién ctru mo rong

thong qua viéc giai cac bai todn nang cao

va doc tai liéu chuyén sau.

CLOl1, CLO2, CLO3

6. Ké hoach giing day chi tiét

Buoi hoc Noi dung CDR hoc phin
1) 2) 3)
Chuwong 1. Hé thong diéu khién va bai toan diéu
[1] khién t6i wu
(Tiét 1-3) o , o Lot
1.1. H¢ diéu khién tuyén tinh va phi tuyén
Chuong 1. H¢ thong diéu khién va bai toan diéu
khién t6i wu
12] N o CLOI
(Tiét 4-6) 1.1. H¢ diéu khién tuyén tinh va phi tuyén (tt)
1.2. Bai toan diéu khién ti wu va phan loai
[3] Chuong 1. H¢ thong diéu Khién va bai toan diéu
CLO1

(Tiét 7-9) | Khién tbi wu




1.3. Mot so vi du vé bai toan di€u khién toi wu thuc té

1.4. Bai tdp chuong 1

Chuong 2. Tinh diéu khién dwoc va nguyén ly bang-

[4] bang
. £ A A, A, CLO1
(Tiet 10-12) | 2.1. Khai niém va mot s6 vi du
2.2. Tinh diéu khién dugc cta hé tuyén tinh 6t6ndm
Chuong 2. Tinh diéu khién dwogc va nguyén ly bang-
[5] bang
A , a 2 o . CLO1
(Tiét 13-15) | 2.2. Tinh diéu khién dugc cua hé tuyén tinh khong
o0tonOm
Chuwong 2. Tinh diéu khién dwoc va nguyén Iy bang-
[6] ban
(Tiet 16-18) 8 CLOI
2.4. Nguyén 1y bang-bang
Chuwong 2. Tinh diéu khién dwoc va nguyén Iy bang-
[7] ban
(Tiet 19-21) 8 ) CLOI
2.5. Bai tap chuong 2
[8] Bai tap chuwong 2 (tt)
iy . e CLO1
(Tiét 22-24) | Kiém tra giira ky
Chuong 3. Piéu khién t6i wu thoi gian tuyén tinh
(Tiét[g]5-27) 3.1. B todn diéL‘l khiér} téi, wu thoi gian tuyén tinh CLO2
3.2. Sy ton tai di€u khién t61 uu thoi gian
10 Chuong 3. Diéu khién t0i wu thoi gian tuyén tinh
.;[ ] : " U . CLO2
(Tiet 28-30) | 3.3. Nguyén ly cuc dai cho diéu khién toi uu thoi gian
Chuwong 3. Piéu khién t6i wu thoi gian tuyén tinh
[11] . 1 : A e .
(Tiét 31-33) 3.3. Nguyén 1y cuc dai cho di€u khién t61 vu thoi gian CLO2
(tt)
12 Chuong 3. Diéu khién t6i wu thoi gian tuyén tinh
.;[ ] . CLO2
(Tiét 34-36) | 3.4. Bai tap chuong 3
Chuong 4: Nguyén Iy cuc dai Pontryagin cho diéu
[13] khién tdi wu CLO3

(Tiét 25-26)

4.1. Phép tinh bién phan. Phuong trinh dong luc




Hamilton

4.2. Nhan tir Lagrange

Chuong 4: Nguyén Iy cuc dai Pontryagin cho diéu

khién t6i wu
14] o CLO3
(Tiét 27-28) | 4.3. Nguyén 1y cuc dai Pontryagin cho di€u khién t61 uu
4.4. Nguyén 1y cuc dai véi diéu kién hoanh
Chuwong 4: Nguyén Iy cwe dai Pontryagin cho diéu
[15] khién t6i wu
(Tiét 29-30) , CLO3
4.5. Bai tap chuong 4
7. Tai liéu phuc vu mon hoc
Tai li€u chinh [1] Lawrence C. Evans, An Introduction to Mathematical
Optimal Control Theory, University of California, Berkeley
2010.
Tha} 11'611 tham khdo [2] Vil Ngoc Phat, Nhap mén ly thuyét diéu khién toan hoc,
them: NXB PHQG Ha Nbi, 2001.

[3] J. Macki, A. Strauss, Introduction to Optimal Control

Theory, Undergraduate Texts in Mathematics, Springer-Verlag
New York, 1982.

8. Panh gia két qua hoc tip

8.1. Hinh thirc danh gia theo CLO

Hinh th}l:c danh Muc dich Chuan dau}ra cua hoc
gla ’ phan

Danh gia kha nang hi€u va van dung kién

thire 1y thuyét dé giai quyét cac bai toan

Tu luan CLO1, CLO2, CLO3

chirng minh, tinh toan, va trinh bay lap

luan todn hoc mot cach chat ché, logic.

Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai todn cu thé theo nhom hodc ca
Baitap trén 16p | nhan, phat trién tw duy phan bién, ning | CLOI1, CLO2, CLO3
luc phén tich, va kha nang trinh bay 161

giai mach lac.

Dénh gia nang luc tu hoc, tu duy doc l1ap

Bai tap & nha va kha ndng van dung kién thiic vao cdc | CLOI1, CLO2, CLO3
tinh huéng nang cao hodc mo rong; déng




sang tao.

thoi phat trién ky ning nghién ctru ca

nhan va giai quyét bai toan theo hudng

8.2. Ké hoach kiém tra danh gia theo CLO

. . ‘n ; ax . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia didm HP VS
1 Qud trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc
. N ~ L . CLOl,
A A tham gia hoat dong hoc tap | Tat ca cac
Chuyén can A T2 < A 2. CLO2,
trén 16p va co6 thai do |budi hoc
A, £ . CLO3
nghiém tuc ‘trong suot qua
trinh hoc phan.
Thuc‘ hién day du, dung ,
yé}l cau, trinh bay chat ché, |Cuéi moi CLOl,
Bai tap thé hién tu duy phan tich | chuong CLO2,
va van dung kién thurc vao CLO3
vi¢c giai bai tap.
. o Glzru cac.bal ‘ann tl;J: luaP, Budi hoc CLOL,
Kiém tra gitta ky | ching minh, tinh toan, van 3 CLO2
dung kién thirc da hoc.
2 | Cuodiky 60%
Danh gia kha nang van
dung tong hop kién thic dé | Theo  ké
Thi két thic hoc giai balltoan tu: luaq m()‘t hoach de}o CLOl,
han cach chinh xéc, logic va |tao cua CLO2,
P chit ch, theo yéu cau hoc | Nha CLO3
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Hiéu va van dung dugc cac khai ni€ém, kién thurc, k¥ nang vé hé théng diéu khién,
tinh diéu khién dugc va nguyén ly di€u khién bién bang-bang trong cac tinh huong hé thong

cu thé

Thang danh
gia

Fail - Below Beginning - Develqpmg
. Needs - Marginally
Expectation
Improvement | adequate
<40%

40%-54% 55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%

CLOl: Hiéu
va van dung

Hiéu va van
dung dugc

Hiéu va van
dung duoc tu

Hiéu va van
dung dugc

Hiéu va van
dung duoc

Hiéu va van
dung duoc

dugc cac khai [ dudi  40% | 40%  dén | tir 55% dén | tr 70% dén |t 85% dén
ni¢m, kién | nhitng ndi | 54% nhiing | 69% nhiing | 84% nhiing | 100 nhiing
thie, k¥ nang | dung cac | n0i dung cac | nji dung | ndi dung | ndi dung
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vé hé thdng

diéu khién,
tinh diéu khién
duoc va

nguyén 1y diéu
khién  bién
bang-bang
trong cac tinh
hudng hé
thong cu thé

khai  niém,
kién thie, k§
ning vé hé
thong  diéu

khién, tinh
diéu  khién
duoc va
nguyén 1y
diéu  khién
bién bang-
bang trong
cac tinh
huéng  hé

thong cu thé

khai niém,
kién thuc, k¥
nang v€ hé

thong  diéu
khién,  tinh
dicu  khién
duoc va
nguyén ly
dicu  khién
bién  bang-
bang  trong
cac tinh
huéng hé

thong cu thé

cac khai
niém, kién
thure, ky

nang v€ hé
thong  diéu

khién, tinh
didu  khién
duoc va
nguyén 1y
diéu  khién
bién bang-
bang trong
cac tinh
huong h¢

thong cu thé

cac khai
niém, kién
thure, ky

nang v€ hé
thong  diéu

khién, tinh
didu  khién
duoc va
nguyén 1y
diéu  khién
bién bang-
bang trong
cac tinh
huong hé¢

thong cu thé

cac khai
niém, kién
thure, ky
ning vé hé
thdng  diéu
khién, tinh
didu  khién
duoc va
nguyén 1y
diéu  khién
bién  bang-
bang trong
cac tinh
hudng hé¢

thong cu thé

CLO2: Hiéu va van dung duoc cac khai niém, kién thuc, k¥ nang vé bai toan diéu khién toi
uu thot gian tuyén tinh trong céc tinh huong hé thong cu thé

Thang danh
gia

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%

CLO2: Hiéu
va van dung
duoc cac khai
niém, kién
thirc, k¥ néng
vé bai toan
diéu khién toi
uu thoi gian
tuyén tinh
trong cac tinh
hudng hé
thong cy thé

Fail - Below
Expectation
<40%

Hiéu va van
dung duogc
duoi  40%
nhirng  nd1
duoc cac
khai  niém,

k1en thire, ky
nang vé bai

toan  diéu
khién t0i uu
thot gian
tuyén  tinh
trong  cac

tinh  hudng
h¢ thong cu
theé

Hiéu va van
dung dugc tur
40%  dén
54% nhiing
noi duogc cac
khai  niém,
klen thire, ky
ning vé bai
toan diéu
khién t6i uu
thot gian
tuyén tinh
trong céc tinh
hudng hé
thong cu thé

Hiéu va van
dung duoc
tir 55% dén
69  nhiing
noi duogc cac
khai  niém,
k1en thire, ky
nang vé bai
toan diéu
khién t6i wu

thot gian
tuyén  tinh
trong  cac

tinh  hudng
hé thong cu
the

Hiéu va van
dung duoc
tir 70% dén
84% nhiing
noi duogc cac
khai  niém,
k1en thire, ky
nang vé bai
toan diéu
khién toi uu

thot gian
tuyén  tinh
trong  cac

tinh  hudng
hé thong cu
the

Hiéu va van
dung duogc
tir 85% dén
100% nhiing
ndi dugc cac
khai  niém,
klen thuc, ky
ning vé bai
toan diéu
khién t6i wu

thot gian
tuyén  tinh
trong cac

tinh  hudng
h¢ thong cu
thé

CLO3: Hicu va van dung dugc cac khai niém, kién thic va k§ nang vé giai bai toan diéu

khién t6i wu ding nguyén 1y cyc dai Pontryagin trong cac tinh hudng hé thong cu thé




Thang danh
gia

Fail - Below
Expectation

<40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary -
Exceeds

expectations
85% - 100%

CLO3: Hiéu
va van dung
duoc cac khai
niém, kién
thire ky

ndng ve€ gia

va

bii toan diéu
khién t5i wu
dung nguyén
ly cuc dai
Pontryagin

trong cac tinh
huéng hé

thong cu thé

Hiéu va van
dung dugc
40%

noi

dudi

nhiing
dung cac
khai

kién thac va

niém,

ky nang veé
gidi bai toan
khién

tdi uu ding

dieu

nguyén 1y
dai
Pontryagin

cuc
trong cac
tinh  hudng
hé théng cu
thé

Hiéu va van
dung dugc tu
40%
54%
nd1 cac khai

dén

nhiing

niém, kién
thac va ky
ning vé giai
bai toan diu
khién toi wu
dung nguyén
ly cuc dai
Pontryagin

trong cac tinh
hé
thong cu thé

huéng

Hiéu va van
dung dugc
tr 55% dén
69% nhiing
noi cac khai
niém, kién
thac va ky
ning vé& giai
bai toan diéu
khién t6i wu
dung nguyén
Iy cuc dai
Pontryagin
trong cac
tinh  hubng
hé théng cu
thé

Hiéu va van
dung duoc
tr 70% dén
84% nhiing
ndi dung cac
khai

kién thac va

niém,

k¥ nang vé
gidi bai toan
khién

t6i wu ding

diéu

nguyén ly
dai
Pontryagin

cuc
trong cac
tinh  hudng
hé théng cu
thé

Hiéu va van
dung dugc
tr 85% dén
100% nhiing
ndi dung cac
khai
kién thirc va
ky ning vé
gidi bai toan
khién
t6i wu diung
nguyén ly
dai
Pontryagin

niém,

dieu

cuc
trong cac
tinh  hudng
hé théng cu
thé

9. Cac quy dinh chung

Cam ket cua giang vién

- Thyc hién day du noi dung, thoi lugng va tién
d6 giang day theo dé cuong hoc phan.

- H3 tro, tu van hoc tap va giai dap thic mic cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi voi nguodi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bj bai truée khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tdc nhom.

- Thé hién thai d6 nghiém tic, chudn myc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc ¢6 trach nhi€ém tham dy déy du cac
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budi hoc theo ké hoach ctia hoc phan.

- Viéc diém danh dugc thuc hién nghiém tic ¢
tirng budi hoc; nguoi hoc di tré hodc ra vé sém
qua 15 phut s¢ bi tinh la vang mit.

- Truong hop ving mit vi Iy do chinh dang (6m
dau, cong tac...) phai thong bdo trude va cung
cip minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung XU van minh, ton trong giang vién va ban
hoc; khong gy mat trét tu trong 16p.

- Chi sur dung thiét bi dién t&r cho muc dich hoc
tap khi dugc pheép.

- Gilr gin v€ sinh, co sO vat chit va tuan tha
chuan muc dao dirc nghé nghiép su pham.

Céc quy dinh khéc

- Tuan tha cidc quy dinh ctia Nha truong lién
quan dén hoc tap va thi ci.

- Trung thyc trong hoc tap va kiém tra, tuyét doi
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

GV. BIEN SOAN

TS. Lé Quang Thuin

GD. CTDT

TS. Lé Quang Thuin

Binh Dinh, ngay ..... thang ..... nam 2025

TK. QL HQC PHAN

PGS.TS Lé Cong Trinh

TK. QL. CTDT

PGS. TS. Lé Cong Trinh

HIEU TRUONG




BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: PHAN TiCH HOI QUY
Tén tiéng Anh: Regression analysis
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Ma hoc phan: 1010406

2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 30

- Bai tép 15

- Thao luan: 0

- Thuc hanh/Thi nghi¢m: 0

- Tong s6 tiét quy doi 45

4) Day cho SV nam tht Hoc ky 7, ndm tha 4
5) Hoc phan hoc trudc: Khong

+ Lam Thi Thanh Tam, Khoa Toan va Théng ké
+ Cao T4n Binh, Khoa Toan va Théng ké

6) Cac giang vién giang day + Nguyén Ping Thién Thu, Khoa Toan va
Théng ké

+ Nguyén Tong Xuan, Khoa Toan va Théng ké

7) Khoa Quan 1y hoc phan Toan va Thong ké
. [J Bt budc Tu chon tu do
8) Loai hoc phan: ) ,
[Ty chon theo dinh hudng (bat budc)
[1 Gido duc dai cuong
9) Thudc thanh phan hoc tap [ Co s& nganh/khdi nganh

Chuyén nganh




0 B6 tro
O] Thuc tap, thuc té
[0 D6 an t6t nghiép/Khoéa luan tot nghiép

Tiéng Viét

10) Ngon ngir giang day )
[1 Tiéng Anh
Truyc tiép
11) Phuong thirc gidng day O Tryc tuyén

U Truc tiép va truc tuyén

2. M ta hoc phan: Hoc phan Phén tich hdi quy trang bj kién thirc co ban vé mot phuong
phap phan tich dit liéu quan trong, phuong phap nay cho phép ngudi hoc kham pha mbi
quan h¢ gitra cac bién, tir d6 mo ta hodc du doan bién phu thudc dya trén cac bién doc 1ap.
Noi dung hoc phan bao gdm hoi quy tuyén tinh don, hdi quy tuyén tinh boi, hoi quy phi
tuyén va mot vai tng dung. Trong tAm ctia hoc phan 13 nhdn manh vai trd ctia phép phan
tich hdi quy trong thuc tién, gidi thiéu cac gia thiét can c6 dé mo hinh théa méan phép hdi
quy tuyén tinh don, cung cap cac két qua vé udc luong diém, udc luong khoang va bai toan
kiém dinh gia thuyét vé cac tham s6 tong thé trong mdt mé hinh hoi quy tuyén tinh don.
Bén canh d6, hoc phan con mé rong 1én mo hinh héi quy tuyén tinh boi véi cac két qua
théng ké vé cac tham sb tong thé. Noi dung vé mé hinh hdi quy phi tuyén duoc gidi thiéu
& dang co ban nhét do tinh chat phirc tap ctia né. Ngudi hoc s& phat trién tu duy phan tich
dir liéu théng ké va rén luyén k¥ nang 1ap trinh tinh toan nhd sy hd tro ciia cic phan mém
théng ké.

3. Muc tiéu ciia hoc phan

+ CO1: Cung cip cho ngudi hoc hé thong khai niém nén tang ctia phuong phap phan tich
hoi quy, bao gom céc gia thiét ctia mé hinh hoi quy, uwéc luong diém, udc lugng khoang va
két qua cac bai toan kiém dinh gia thiét vé cac tham s6 hoi quy.

+ CO2: Phat trién cho ngudi hoc kha nang van dung cac két qua cua 1y thuyét phan tich
hdi quy vao viée xir 1y, phén tich dir liéu théng ké va mo hinh héa dir lidu.

+ CO3: Rén luyén cho ngudi hoc ning lyc sir dung cc cong cu s6 va phan mém thong ké
vao viéc xu ly va truc quan hoa dir liéu.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuan dau ra cua hoc phan va moi li€n hé vdi céc chi bao cua PLOs)



Hoc phan déng gop cho chuan dau ra PLO ciia chuong trinh dao tao tai PI theo mirc do sau: L
= Muc thap; M = Miic trung binh; H = Miic cao

Ki . Pong gop Miurc do
N Noi dung CLO ] )
hi¢u cho PLO.PI | dong gop

Van dung dugc phuong phap phan tich hdi quy | PLO2 (PI2.1) X, M
CLOI | tuyén tinh don dé phan tich dit liéu thong ké. PLO2 (PI22)| X,M

PLOS (P15.2) Y,L
Van dung dugc phuong phap phan tich hdi quy | PLO2 (PI2.1) X, M
CLO2 | tuyén tinh boi dé xdy dung phan tich dit liéu va | PLO2 (PI2.2) | X, M
mo hinh hoa dir liéu. PLOS5 (PI15.2) Y,L
Van dung dugc phuong phap phan tich hdi quy

PLO2(PI2.1)| XM

CLO3 hi tuyén (cac dang don gian) dé xay dung phan
phi tuyén ( ang don gian) y dung p PLOS (PI 5.2) Y.L

tich dir li€u va mo hinh hoa dir liéu.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to Muc dich
chirc day hoc

Chuan diu ra ciia hoc
phan dat dwoc

Cung cap cho nguoi hoc hé théng kién
thirc Iy thuyét nén tang, trinh bay cac khai

. niém, dinh nghia va dinh Iy trong tdm mat
Diengidng | . h logic, gitip nguoi hoc hinh thanh | CTFO1 ¢LO2, CLO3
duy khai quat va tiép can ndi dung hoc

phan mot cach hé thong.

Giup nguoi hoc ren luyén ky nang van
dung 1y thuyét dé giai quyét bai toan cu
Bai tap trén 1p | thé, phat trién tw duy phén tich, phan bién, | CLO1, CLO2, CLO3
va hinh thanh kha ndng trinh bay 1ap luan

toan hoc mot cach mach lac.

Tao diéu kién cho nguoi hoc cing ¢ kién
thirc, phat trién nang luc tu hoc, tu duy
Bai tap 3 nha | d0c 1ap, va kha nang nghién ctru moé rong | CLO1, CLO2, CLO3
thong qua vi€c gidi cac bai toan nang cao

va doc tai liéu chuyén sau.




6. Ké hoach giang day chi tiét

Bubi hoc Noi dung CBR hoc phin
() , Q) G)
Chuong 1. Nhac lai cac kién thirc co ban
- EEtl]m) 1.1. Céc kién thirc théng ké co ban CLO1
1.2. Ma tran va vecto
Chuong 2. Hoi quy va du doan
2.1.  Su can thiét cua du doan
(Tié[‘[211-6) 2.2.  Phan tif:h hoi quy ' CLO1
Chuong 3. Hoi quy tuyeén tinh don
3.1. Mé dau va cac vi du
Chuwong 3. Hoi quy tuyén tinh don (tt)
(Tié[t3]7-9) 3.2.  Gia thiét trong mo hinh hdi quy tuyén tinh don CLO1
3.3.  Udc lugng diém cua cc hé sé hoi quy
4] Chuwong 3. Hoi quy tuyén tinh do’n?(tt) Lot
(Tiet 10-12) | 3.4. Khoang tin cay va bai toan ki€ém dinh
1) Chuong 3.’H(‘“)i quy tuyén tl'flh don (tt) .
(Tiet 13-15) | 3.5. He¢ so xac dinh va hé so6 tuong quan
16 Chuong 3. Hoi quy tuyén tinh don (tt) .
(Tiet 16-18) | 3.6. Kiém tra cac gia thiét
B [7] Bi‘l,i tap Chwong 3 va Thuc hanh trén ciac phan mém CLO1
(Tiet 19-21) | thong ké
(Tiét[§]2—24) Bai tip Chuong 3 (tt) va Kiém tra giira ky CLOI
Chuong 4. Hoi quy tuyen tinh bi
4.1. Mé dau
(Tiét[g]5—27) 42 Ky higu va dinh nghia |
4.3. @Gia thiét cua mo6 hinh hoi quy tuyén tinh boi CLO2
4.4. Udc lugng diém cac hé s6 hdi quy
[10] Chuwong 4. Hoi quy tuyén tinh bdi (tt) CLOD

(Tiét 28-30)




4.5. Phan tich phan du
4.6. Khoang tin cay

[11]

Chuong 4. Hoi quy tuyén tinh bdi (tt)

4.7. So sanh hai mé hinh hdi quy (trudng hop nested)

(Tiét 31.33) | Vaciche sb xac dinh CLO2
4.8. So sanh hai mo hinh héi quy (trudng hop
nonnested)
Bai tip Chwong 4 va Thyc hanh trén cic phan mém
2 - ' CLO2
(Tiet 34-36) | thong ké
[13] Bai tip Chwong 4 va Thure hanh trén cic phan mém 5
(Tiét 37-39) | thong ké (tt) CLO
Chwong 5. Gi6i thiéu mé hinh hdi quy phi tuyén
5.1. Tong quan
(TiéE 1440]_42) 52 Mot vii ho thong dung cia him hdi auy phi tuyén CLO3
5.3.  @Gid thiét cua mo hinh hoi quy phi tuyén
5.4. MO hinh tuyén tinh hoa
[15] On tip CLO1, CLO2,
(Tiet 43-45) ’ CLO3

7. Tai liéu phuc vu mon hgc

Tai li€u chinh

Viét Nam, 2022.

[1] Pang Hung Thang, Thong ké va Ung dung, NXB Giao duc

[2] Franklin A. Graybill and Hariharan K. Iyer, Regression
Analysis: Concepts and Applications, Duxbury Press, 1994.

thém:

Tai li¢u tham khao [3] Ashish Sen, Muni Srivastava, Regression Analysis,

Springer, 1990.

[4] Kutner, M. H., Nachtsheim, C.J., Neter J., Li, W., Applied
Linear Statistical Models, 5th edition, McGraw-Hill, 2005.

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

gia

Hinh thic danh

Muc dich

Chuan dau ra caa hoc
phan




Tu luan

Panh gia kha ning hiéu va van dung kién
thire 1y thuyét dé giai quyét cac bai toan
chirng minh, tinh toan, va trinh bay lap

luan todn hoc mot cach chat ché, logic.

CLOl1, CLO2, CLO3

Bai tap trén 16p

Rén luyén k¥ ning van dung 1y thuyét dé
gidi bai toan cu thé theo nhoém hodc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 101

giai mach lac.

CLOl1, CLO2, CLO3

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc lap
va kha ning van dung kién thic vao cic
tinh huéng nang cao hodc mo rong; déng
thoi phat trién ky ning nghién ctu ca
nhan va giai quyét bai toan theo hudng

sang tao.

CLOl, CLO2, CLO3

8.2. Ké hoach kiém tra danh gia theo CLO

. . ‘n s . Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia diém HP b
1 Quad trinh 40%
Tham du day du cac budi
hoc, ding gio, tich cuc|
A A tham gia hoat dong hoc tap | Tat ca cac
Chuyéncan | o) 1g<a»p va co gthéi d6 | budi hoc
nghiém tac trong sudt qua
trinh hoc phan.
Thyc hién day du, dung | -, 2.
yéu cau, trinh bay chat ché, Egg 7"“‘; CLOI,
Bai tap thé hién tu duy phan tich ) 2 13’ 1 5’ CLO2,
va van dung kién thttc vao | 7 7’ CLO3
viéc giai bai tap.
? Giai cac bai toan tu luép, Budi hoc
Kiém tra gitta ky | tinh todn, van dung kién 3 i CLO1
thire da hoc.
2 Cuéi ky 60%
, Danh gia kha nang van Theo ké| CLOI
Thi két tPuc hoc dl:,l?qg tf)pg h,o’p kién Ehu’c dAe hoach dio | CLO2,
phan gidi bai toan ty luan mat \
, , . . . |tao cua CLO3
cach chinh xac, logic va




chét ché, theo yéu cau hoc
phan va dap an chuan cua
gidng vién.

Nha
truong

8.3 Thang danh gia chuin diu ra (CLO)
CLO!: Van dung duoc phuong phép phéan tich hdi quy tuyén tinh don dé phan tich dit liéu

thong ké.
Fail - Beginning - Developing Sufficient - Exemplary
Th dénh ei BeloW Needs - Marginally Meet' - Exceeds
ang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Van dung dugc | Khong van | Van dung | Van  dung | Van dung | Van  dung
phuong phdp | dung dugc | duoc kha t6t | chinh xac |thanh thao
phan tich hoi quy | phuwong phuong phuong phuong phap | phuong
tuyén tinh don dé | phap phan |phdp phan |phap phan | phan tich hoi | phdp phén
phan tich dit liéu | tich hoi quy | tich hdi quy | tich hdi quy | quy tuyén tinh | tich hdi quy
thong ké. tuyén tinh |tuyén tinh |tuyén tinh | don dé phan |tuyén tinh
don dé phan | don dé phan | don dé phan | tich ditr liéu | don dé phan
tich dir liéu |tich dir liéu | tich dit liéu | théng ké. tich dir li¢u
thong ké. thong ké | thong ké. thong ké.
nhung chua
hoan chinh.

CLO2: Van dung dugc phuong phap phan tich hdi quy tuyén tinh boi dé xay dung phén tich

di¥ liéu va mo6 hinh hoa dit lidu.

Fail - Beginning - Developing Sufficient - Exemplary

Th dénh oi BeloW Needs - Marginally Meet. - Exceeds

ang danh gla | pypectation | Improvement adequate expectation | expectations

< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%

Van dung dugc | Khong van | Van dung | Van dung | Van dung | Van dung

phuong  phdp | dung duoc | duoc kha t6t | chinh xac | thanh thao
phan tich hoi quy | phuong phuong phuong phuong phdp | phuong

tuyén tinh boi dé | phap phan | phdp phan | phiap phan | phan tich hoi | phap phan

xdy dung phan | tich hdi quy | tich hdi quy | tich hdi quy | quy tuyén | tich hoi quy

tich dit liéu va |tuyén tinh |tuyén tinh |tuyén tinh |tinh boi dé |tuyén tinh

mo hinh hoa dir | boi dé xay |boi dé xdy |boi dé xdy |xdy  dung | boi dé xay

ligu. dung phan | dung phan | dyng phéan | phan tich dit | dung phan

tich dir liéu | tich dir liéu | tich dir li¢u | liéu va md | tich dir li¢u

va moO hinh | va moé hinh | va m6é hinh | hinh héa dir | va mo6 hinh

hoa dir li€u. | hoa dir liéu | hoa dir li€u. | liéu. hoa dur liéu.

nhung chua
hoan chinh.




CLO3: Van dung duoc phuong phap phan tich hdi quy phi tuyén (cac dang don gian) dé

xay dung phan tich dir liéu va mo hinh hoéa dir liéu.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Van dung duoc | Khong van | Van dung | Van dung | Van dung tdt | Van dung
phuong  phdp | dung dugc | duogc kha t6t | phuwong phap |chinh xac
phan tich hdi quy | phuong phuong phuong phan tich hdi | phuong
phi tuyén (cac | phap phan |phip phan |phip phén | quy phituyén | phdp phan
dang don gian) | tich hdi quy | tich hdi quy | tich hdi quy | (cac dang don | tich hoi quy
dé xdy dung |phi tuyén |phi tuyén |phi tuyén | gian) dé xdy |phi tuyén
phan tich dit liéu | (caic dang | (c&c dang | (cd&c dang | dyng phan | (cic dang
va mo hinh hoa | don gian) | don gian) dé | don gian) dé | tich ditliéuva | don gian)
dir liéu. dé xdy | xdy dung |xdy dung | mé hinh héa | dé XAy
dung phan | phan tich d&r | phan tich d | dit liéu. dung phan
tich dr liéu | liéu va mo |liu va mod tich dir liéu
va mo hinh | hinh héa dir | hinh héa dir va moO hinh
hoéa dir liéu. | liéu nhung | ligu. hoa dir ligu.
chua hoan
chinh.

9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién day du ndi dung, thoi luong va tién
d6 giang day theo dé cwong hoc phan.

- Hd tro, tu van hoc tap va giai dap thic mac cho
ngudi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi véi ngudi hoc

- Tham gia day du, dung gid cac budi hoc va
chuén bi bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tac nhom.

- Thé hién thai d6 nghiém tac, chuan myc va c6
trach nhiém trong sudt qua trinh hoc phén.

Quy dinh vé tham du 16p hoc

- Nguoi hoc c6 trach nhi¢m tham dy dﬁy du cac
budi hoc theo ké hoach cua hoc phﬁn.

- Viéc diém danh duogc thuc hién nghiém tic &
tung budi hoc; nguoi hoc di tré hodc ra vé sém
qué 15 phut sé& bi tinh 13 ving mat.




- Trudng hop vang mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung
cap minh ching khi can thiét.

Quy dinh vé& hanh vi trong 16p hoc

- Ung x&r van minh, ton trong giang vién va ban
hoc; khong gy mat trt tu trong 16p.

- Chi str dung thiét bi dién tr cho muc dich hoc
tap khi dugc pheép.

- Gilr gin v¢€ sinh, co s¢ vat chit va tuan tha
chuin myc dao dirc nghé nghiép su pham.

Céc quy dinh khac

- Tudn thu cac quy dinh cua Nha truong lién
quan dén hoc tap va thi cur.

- Trung thuc trong hoc tap va kiém tra, tuyét dbi
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khéa khi duoc yéu cau.

GV. BIEN SOAN

TS. Nguyén Ping Thién Thuw
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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: PHUONG PHAP TiNH TOAN TRONG PHAN TiCH
DU LIEU
Tén tiéng Anh: Calculation methods on data analytics
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) M4 hoc phan: 1010421
2) Sé tin chi: 3

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 25

- Bai tap 5

- Thao luan: 0

- Thuc hanh/Thi nghiém: 30

- Tong s6 tiét quy ddi
4) Day cho SV nam tha Hoc ky 7, nam thtr 4

+ Tén HP: Dir liéu 16n; Ma HP: 1010416

+ Tén HP: Hoc may; Ma HP: 1010413

+ TS. Cao Tan Binh, Khoa Toan va Thong ké
+TS. H Van Lam, Khoa CNTT

7) Khoa Quan 1y hoc phan Toan va Thong ké

5) Hoc phéan hoc trude:

6) Céc giang vién giang day

[J Bit budc [ Tu chon tu do

8) Loai hoc phan: ,
X Ty chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

‘ [ Co s¢ nganh/khdi nganh
9) Thudc thanh phan hoc tap
Chuyén nganh

0 B6 tro




[J Thuc tap, thuc té
[0 Db an t6t nghiép/Khoa luan t6t nghiép

Tiéng Viét
10) Ngon ngir giang day )
L] Tiéng Anh

Truyc tiép
11) Phuong thurc giang day O Tryc tuyén

O Truec tiép va truc tuyén

2. Mb ta hoc phan:

Hoc phan trang bi cho nguoi hoc kién thirc nén tang vé cac phwong phép toi wu, xir
Iy dit liéu va mo hinh hoc méy co ban. Noi dung bao gdm thuit toan Gradient Descent, k¥
thuat xir Iy va giam chiéu dit liéu, hdi quy, phan loai, ciy quyét dinh va mang no-ron.
Nguoi hoc duge thuc hanh 1ap trinh va trién khai cac mé hinh tinh toan dé giai quyét cac

bai toan phan tich dit liéu thuc té.

3. Muc tiéu ciia hoc phin

+ CO1: Trinh bay va giai thich dugc cac nguyén 1y tinh toan tdi wu co ban nhu Gradient
Descent va céac cai tién dé phuc vu bai toan huin luyén mo hinh trén dit li¢u thuc té.

+ CO2: Xay dyng va trién khai dugc cac mo hinh hoc may nhu hdi quy, cdy quyét dinh,
mang no-ron dé xt Iy va phan tich dit liéu trong cac bai toan thuc tién.

+ CO3: Su dung thanh thao cic thu vién Python (nhu NumPy, pandas, scikit-learn,
matplotlib) dé tién xir 1y, giam chiéu, xdy duyng mé hinh va truc quan héa két qua phan
tich dir licu.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao cta PLOs )

Hoc phan dong gop cho chudn dau ra PLO cta chuong trinh dio tao tai PI theo muc do sau:
L = Murc thap; M = Miic trung binh; H = Miic cao

Ki . DPong gop cho | Mire d
N Noi dung CLO . .
hi¢u PLO.PI dong gop

Giai thich duoc cac nguyén 1y tinh toan tdi wu dua
CLO1 trén dao ham, nhu thuat toan Gradient Descent va
cac bién thé, dé hiéu co s& tinh toan ciia cac mé hinh

hoc may.




CLO2 | ciy quyét dinh, mang no-ron dé giai quyét cac bai

Xay dung cac md hinh hoc méy co ban nhu héi quy,

toan phan tich dir li¢u thuc té.

CLO3 | Python dé xur 1y, bién d6i va tryc quan hoa dir lidu,

Van dung cac thu vién va cong cu tinh todn trong

phuc vu cho phan tich va hu4n luyén mé hinh.

PLO3 (PI32) | X, M

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra caa hoc
phan dat dwoc

Thuyét giang két
hop vdi trinh
chiéu, minh hoa

Cung cap cho nguoi hoc hé théng kién
thic 1y thuyét nén tang, trinh bay cic
khai niém, dinh nghia va dinh 1y trong
tam mot cach logic, gitp nguoi hoc hinh
thanh tu duy khai quat va tiép can noi

dung hoc phan mot cach hé thong.

CLOl1, CLO2, CLO3

Giup nguoi hoc ren luyén ky nang véan

dung 1y thuyét dé giai quyét bai toan cu

Bai tap trén 16p | thé, phat trién tu duy phén tich, phan | CLOI1, CLO2, CLO3
bién, va hinh thanh kha nang trinh bay
12p luén toan hoc mot cach mach lac.
Tao diéu kién cho ngudi hoc cung cb
kién thuc, phat trién nang luc ty hoc, tu
Thuc hanh duy doc lap, va kha nang nghién ctru mé CLO3
rong thong qua viéc gidi cac bai toan
nang cao va doc tai li¢u chuyén sau.
6. K¢ hoach giing day chi tiét
Buoi hoc Noi dung CDR hoc phin
(1) @ 3)
Chuong 1. Cac phwong phap toi wu cot 16i trong phan
. [1] tich dir li¢u cLOI
(Tiét 1-3) | 1.1. Nén tang cua ti wu hoa dua trén dao ham
1.1.1. Y tudng ctia thuat toan Gradient Descent




1.1.2. Xap xi dao ham theo hudng
1.2. Cai tién céc thudt toan toi uu

1.2.1. Lwa chon budc nhay phu hgp

1.2.2. Gradient Descent theo minibatch va ngau
nhién

1.3. Ung dung Gradient Descent trong mé hinh dir liéu

[2] Thye hanh Chuong 1
(Tibt 4-6) wc nan wong CLO1, CLO3
[3] Thwe hanh Chwong 1
(Tiét 7-9) ! g CLO1, CLO3
Chuwong 2. Xir Iy va chuan bi dir liéu cho tinh toan
2.1. Ky thuat phan tich dir liéu kham pha
2.1.1. Phan tich dit liéu mot chiéu
[4] 2.1.2. Phan tich dit liéu hai chiéu va da chiéu
iy oz . CLO1
(Tiet 10-12) | 2.2. Lam sach va bién déi dit liéu
2.2.1. Lam sach va tién xtr 1y dir licu
2.2.2. Bién d6i va thao tac dit liéu
2.2.3. Chuan héa va diéu chinh ty 18
Chuong 2. Xir Iy va chuin bi dir liéu cho tinh toan
- 2.3. Gidm chiéu dit ligu
. . X .y A 9
(Tiét 13-15) 2.3.1. Tai sa? can giam chiéu? ‘ CLO1
2.3.2. Truc gidc v€ phan tich thanh phan chinh
(PCA)
6] Thwe hanh Chuwong 2
(Tiét 16-18) | 8 CLO1, C1LO3
7] Thye hinh Chwong 2
(Tiét 19-21) we han uong CLO1, CLO3
Chuwong 3. Cac md hinh hoc may thién vé tinh toan
3.1. Co s6 hoc may
3.1.1. Hoc may la gi?
[8] 3.1.2. Qué khép va thiéu kha
(Tiét 22-24) .1.2. Qua khop va thiéu khop CLO1
3.2. M0 hinh dya trén khoang cach
3.2.1. Thuét toan k diém gan nhat (k-NN)
3.2.2. Vin d¢ dit lidu c6 sb chiéu 16n
9] Chuwong 3. Cac mé hinh hoc may thién vé tinh toan CLO1

(Tiét 25-27)




3.3. M6 hinh x4c suat
3.3.1. B phan loai Naive Bayes
3.4. Hdi quy tuyén tinh
3.4.1. Hoi quy tuyén tinh don
3.4.2. Hoi quy tuyén tinh boi
3.4.3. Chuan hoa va phuong phép bootstrap

[10]

Chuong 3. Cac md hinh hoc may thién vé tinh toin

3.5. Hoi quy logistic va phan loai nhi phan

(Tiét 28-30) 3.5.1. Ham logistic N N CLO1
3.5.2. Ung dung mo hinh hoi quy logistic
3.5.3. Banh gia muc d¢ phu hgp mo hinh
[11] Bai tip Chuong 3
(Tiét31-33) | oF 8 Lot
[12] Thwc hanh Chwong 3
(Tiét 34-36) ! g CLO1, CLO3
[13] Thye hanh Chuong 3
(Tiét 37-39) uc han uong CLO1, CLO3
[14] Thye hinh Chwong 3
(Tiét 40-42) uwc han uwong CLO1, CLO3
[15] Bai tap 6n tap Chuong 1,2, 3 + Kiém tra giia k3
Chuwong 4. Ciy quyét dinh va mang no-ron
(16] 4.1. Thuat toan cy quyét dinh
, A A . \ 39
(Tiét 46-43) 4.1.1. Cay quyét dmﬁ la gi? CLO2
4.1.2. Entropy va chia nhanh
4.1.3. Xay dyng va dién giai cay quyét dinh
Chuwong 4. Ciy quyét dinh va mang no-ron
4.2. Mang no-ron truyén thang
4.2.1. Tix Perceptron dén mang nhiéu 16p
4.2.2. Thuat toan lan truyén nguoc
[17] Back f
(Tiét 49-51) (Backpropagation) CLO2
4.3. Hoc sau
4.3.1. Xay dung mang dudi dang cac 16p
4.3.2. Ham kich hoat va ham mét mat
4.3.3. Qué trinh huan luyén va t6i wu hoa
[18] Thue hanh Chwong 4 CLO2, CLO3

(Tiét 52-54)

5




[19] Thwe hinh Chwong 4

(Tiét 55-57) | 0 rami Auons CLO2, CLO3
[20] Thwe hinh Chwong 4

(Tibt 58-60) | ¢ ramiAuong CLO2, CLO3

7. Tai liéu phuc vu mon hoc

Tai liéu chinh

Python, O’Reilly Media, 2019.

[1]1J. Grus, Data Science from Scratch: First Principles with

Tai liéu tham khao
thém

[2] W. McKinney, Python for Data Analysis: Data Wrangling
with pandas, numpy, and Jupyter, O’Reilly Media, 2022.

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuén dau ra cia hoc
g Muc dich N :
gia : phan
Danh gia kha nang ctia nguodi hoc trong
viéc hiéu va giai thich nguyén 1y hoat
Tu luan R , . A e A CLO1, CLO2
dong cua cac thuat toan t6i uvu va méd
hinh tinh toan nén tang.
Giup nguoi hoc rén luyén k¥ nang tu duy
Bai tap trén 1op | thudt toan, biéu dién quy trinh tinh toan CLO1, CLO2
va trinh bay két qua phan tich.
Panh gia nang luc trién khai mo hinh va
ky nang thao tdc véi cong cu lap trinh
Thyc hanh 2o 1 X A s CLO1, CLO2, CLO3
Python dé xtr 1y, huan luyén va truc quan
hoa dir liéu.

8.2. Ké hoach kiém tra danh gia theo CLO

. . o , as . Thoi CDR cua | Trong
STT Danh gia Tieu chi danh gia didm HP b
1 Quad trinh 40%

Tham dy day du cac budi

hoc, dung gio, tich cuc|

A A tham gia hoat dong hoc tap | Tat ca cac
Chuyénean | s 1op va c6 thai o |budi hoc
nghiém tic trong sudt qua
trinh hoc phan.




Hoan thanh day du cac bai |Cac  budi
tap hoac ndi ‘dungq thuc [hoc 2, 3,
Bai tap. thuc hanh theo yéu cau; thé hién |6, 7, 11, CLOl,
h-;;’h : kha nang tu duy phan tich, |12, 13, 14,| CLO2,
van dung kién thuc va ky 15, 18, 19, CLO3
nang da hoc vao giai quyet | 20
van de.
| L b e g T o,
Kiém tra gitta ky | bang cach chon bd dir li€u
oA 15 CLO3
va phan tich.
2 Cuoi ky 60%
Lam bai tiéu luan cudi ky }Tcl)laegh dlg‘jg CLO1
Thi két thac hoc | bang moét mo hinh thi : \ ’
hin nghiém trén bo di ligu |20, cua| CLOZ
P . - ! | Nha CLO3
thure. .
truong

8.3 Thang danh gii chuin dau ra (CLO)

CLO1: Giai thich dugc cac nguyén Iy tinh toan tdi vu dua trén dao ham, nhu thuat toan Gradient
Descent va cac bién thé, dé hi€u co sé tinh todn cua cdc md hinh hoc may.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

1.1. Trinh bay | Khong néu | Néu  dugc | Trinh  bay | Trinh bay rd | Giai thich
nguyén ly hoat | dugc hodc | khéi niém co | dugc nguyén | rang, c6 vi du | mach lac, co
dong cua thudt | trinh bay sai | ban  nhung | ly chinh, con | minh hoa, gidi | kha ndng so
toan  Gradient | hoan toan thiéu tinh hé | thiéu vi du | thich dung vai |sanh  bién

Descent va vai tro
dao ham trong to1

thong  hodc
chua 10 rang

hoac  chua
lién hé voi

tro dao ham

thé va lién
hé véi thuc

uu mo hinh hoc tién tinh
may toan mo
hinh

1.2.  Phan biét | Khong phan | Phan biét so | M6 td ding | Phan biét rd | Phan  tich
duoc cac bién thé | bist  duoc | luoc, con | sy khac nhau | rang, chi ra |sau sdc, so
cua Gradient | hoic mé ta |nham lan | co ban | wu/nhugc sanh  toan
Descent sai ban chit gilta cac bién nhung con diém, hoan | dién, dua ra
thé thiéu  tinh | canh st dung |tinh hudng

ung dung phu hop ung dung cu

thé cho ting
bién thé

CLO2: Xay dung cac mo hinh hoc may co ban nhu hoi quy, cay quyét dinh, mang no-ron dé giai
quyet cac bai toan phan tich dir liéu thyc té.




Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
2.1. Thiét lap | Khong xay | Xay dung | Ciu tric md | Xay dung | Cau trac mé
dung cdu trac mo | dung duoc | duoc mo | hinh ding co | ding mo hinh, | hinh hop 1y,
hinh hoc may (hdi | hoic  cdu |hinh nhung |ban nhung |c6 ddy du |t6i wu hoa
quy, cdy quyét | trac sai hoan |sai sot nhiéu | con thiéu | thanh phan va | va c6 kha
dinh, mang no- | toan trong cdu | kiém tra dau | xtr Iy hop ly ning  diéu
ron) tric hoac | ra hoac logic chinh  linh
thiéu thanh | moé  hinh hoat  theo
phan chua ro bai toan

thuc té

22. Giai quyét | Khong 4ap | Ap dung mo | Ap dung mdé | Ap dung tbt | Ap dung
dugc mot bai toan | dung dugc | hinh nhung | hinh vao bai | mé hinh, gidi |linh  hoat,
dir liu thuc té | mo hinh vao |khong phu |todn cu thé, |thich hop 1y |dua ra dé
bang mé hinh hoc | dir liéu hodc | hop hoic | két qua dung | két qua va | xudt cai tién
may da xay dung | sai hoan | khong giai | nhung gidi | danh gid muc | mo hinh
toan két qua | thich  duoc | thich  chua | d6 phu hop hodc so sanh
két qua sau v6i moO hinh

khac trong
cung  ngir
canh

CLO3: Van dung céc thu vién va cong cu tinh toan trong Python dé xir 1y, bién d6i va truc quan

hoa dir liéu, phuc vu cho phan tich va huén luyén mo hinh.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
3.1. St dung thu | Khong s | Su dung | Thao tac | Xt ly va bién | St dung
viéen Python dé |dung duoc | dwoc mot sd | dung co ban: | d6i dung quy |linh  hoat,
tién xur ly, bién cong cu | thao tac | loc, bién doi, | trinh, két qua Kkét hop
d6i va chuan héa | hoic dung | nhung thiéu | chuan hoa | rd rang, dung | nhiéu thu
dir liéu sai hoan | chinh xac | dir liéu | muc tiéu mod |vién dé tdi
toan hodc chua c6 | nhung chua | hinh uu hoa quy
quy trinh rd | hi€u qua trinh tién xur

rang ly
3.2. Truc quan | Khong tao | Tao duoc | Biéu d6 phu Biéu dd 16 | Truc quan
hoa dir liéu va két | dugc  biéu | biéu d6 | hop, ¢6 | rang, phuc vu | hoa chuyén
qua mo hinh bang | @6 hodc sai | nhung trinh | nhdn, chu | t5t muc tiéu | nghiép, tuy
biéu d6 va coéng | hoan toan bay so sai, |thich nhung | phan tich hodc | bién biéu dd
cu thich hop chua truyén chua rd | minh hoa moé | sdng tao, hd
(matplotlib, tai thong tin | thong diép hinh tro giai
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seaborn,...) chinh xac

thich sau két
qua mo hinh

9. Cac quy dinh chung

Cam két ctua giang vién

- Thuc hién day du noi dung, thoi luong va tién
do giang day theo dé cuong hoc phan

- HJ tro, tu van hoc tap va giai dap thic mic cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi véi nguoi hoc

- Tham gia ddy du, dung gid cac budi hoc va
chuén bj bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tac nhom.

- Thé hién thai do nghiém tuc, chuan muc va cé
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du déy du cac
budi hoc theo ké hoach ctia hoc phﬁn.

- Viéc diém danh duoc thuc hién nghiém tic &
tung budi hoc; nguoi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 vang mit.

- Truong hop ving mit vi Iy do chinh dang (6m
dau, cong tac...) phai thong bao trude va cung
cap minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung x&r van minh, ton trong giang vién va ban
hoc; khong gay mat trat tu trong 16p.

- Chi sir dung thiét bi dién tir cho muc dich hoc
tap khi dugc phép.

- Gitr gin vé sinh, co s& vat chat va tuan tha
chuan muyc dao dirc nghé nghiép su pham.

- Tuan thu cic quy dinh cta Nha truong lién
quan dén hoc tap va thi cu.
- Trung thuc trong hoc tap va kiém tra, tuy¢t doi

Céc quy dinh khac khong gian 14n.
- Tich cyc tham gia cac hoat dong chuyén mén,
ngoai khoa khi dugc yéu cau.
Binh Dinh, ngay thang nam 2025
GV. BIEN SOAN TK. QL HQC PHAN




TS. Cao T4n Binh
GD. CTDPT

TS. Lé Quang Thuén

HIEU TRUONG

PGS.TS Lé Cong Trinh
TK. QL. CTPT

PGS.TS Lé Cong Trinh
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BO GIAO DUC VA BPAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC QUY NHON Poc lap — Ty do — Hanh phiic

DPE CUONG CHI TIET
HOQC PHAN: CHUOI THOI GIAN

Tén tiéng Anh: Introduction to time series forcasting
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phén:

1) Mi hoc phan: 1050381

2) S6 tin chi: 03

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 24

- Bai tép 06

- Thao luan: 0

- Thuc hanh/Thi nghi€ém: 30

- Tong s6 tiét quy doi 45

4) Day cho SV nam tht Hoc ky 7, nam thu 4

5) Hoc phan hoc trudc: Xac suat va thong ké tmg dung
6) Cac giang vién giang day + Lé Xuan Viét, Khoa Cong nghé thong tin
7) Khoa Quan 1y hoc phan Khoa Khoa Cong nghé¢ thong tin

[J Bt budc O Tu chon tu do

8) Loai hoc phan: ‘ ,
X Ty chon theo dinh hudng (bat budc)

[] Gido duc dai cuong

[ Co s& nganh/khdi nganh
Chuyén nganh

0 B6 tro

[J Thuec tap, thuc té

9) Thugc thanh phan hoc tap

[ D6 an t6t nghiép/ Khoa luan tét nghiép

Tiéng Viét
10) Ngon ngir giang day .
[1 Tiéng Anh

Truc tiép
11) Phuong thuc giang day

O Tryc tuyén




O Tryc tiép va tryc tuyén

2. M ta hoc phén

Hoc phian nay thudc khéi kién thirc chuyén nganh; sé& giang day cho sinh vién

mot s6 mo hinh hdi quy dé du bao. Trong mon hoc ciing trang bj cac kién thirc cho nguoi

hoc mdt s6 mo hinh dy bao chudi thoi gian. Hon nita 1a cung cap céc kién thirc dé danh

gi4a mo hinh tir d6 c6 thé xac dinh mé hinh phu hop cho timg bo sé liéu dugc xem xét.

3. Muc tiéu ciia hoc phén (ky hiéu COs)

+ CO1: Giup sinh vién hiéu vé cc khai niém chung vé du bao, biét duoc kién thirc

nén tang dung trong dy bao.

+ CO2: Phan tich duoc dit liéu theo hdi quy va hiéu dugc phuong phap chung vé

du bao.

+ CO3: Hiéu va xay dung duoc cac md hinh du bao don gian, mé hinh du bao chudi

thot gian.

+ CO4: Co k¥ nang van dung cac kién thitc co ban dé phan tich dit liéu, danh gia

mo hinh du bao va lua chon mo hinh.

+ COS: Hinh thanh kha nang lam vi¢éc doc 1ap hoac lam viéc theo nhom dé giai cac

bai tdp co ban. Chu dong linh hoi tri thire, hinh thanh thai d§ nghiém tic trong hoc

tap va tu nghién cuu.
4. Chuén dau ra ciia hoc phan (CLOs)

(Chuéan dau ra cua hoc phan va moi lién hé vai cac chi bao cua PLOs )

Hoc phéan déng gop cho chuan déu ra PLO ctia chwong trinh dao tao tai PI theo mirc do sau:
L = Mirc thap; M = Mtic trung binh; H = Mtc cao

Dong gop
' ) Mtrc do
Ky hi¢u Noi dung CLO cho ) )
dong gop
PLO.PI
cLO1 | Biét dwoc cac khai niém chung vé duw bdo, | pr o3 L
hiéu kién thirc nén tdng dung trong du bao
cLO2 | Hiéu dwoc md hinh chung vé dw bao va phan | py 3 g M
tich dworc dir liéu theo hoi quy
CLO3 | Xay dung dwgc mét s6 mo hinh dw bdo don | pr 31 M
gian




Van dung cac kién thirc co ban dé phan tich di

CLO4 | ligu, d4nh gi4 mé hinh du béo va lya chon mo | PLO3.1 M
hinh

CLOS C'(') 'néng ll,I"C lam viéc doc 1ap hodc theo nhom dé PLO3.1 M
giai cac bai tap, cung co 1y thuyét

5. Phwong phap, hinh thirc t6 chirc day hoc

Phuong phap, R a2 -
hinh thite to Muc dich Chuan dau ra cua hoc
. : phan dat dugc
chirc day hoc
Difngiing | thio pén ing e mon e mat cich Khoa| 01 CLO% CLO3,
glang  ang Pe T CLO4, CLOS5
hoc, logic.
Su tuong tac qua lai gitra giang vién voi
nguoi hoc va gitta nguoi hoc véi nhau.
Phuong phap niy chia phan trinh bay
A . \ A b 2 CLO1, CLO2, CLO3
: thong tin thanh nhiéu phan dé cac hoat ’ ’ ’
Tuong tac ’ g ) X .;P ‘ CLO4, CLOS
dong hoc tap c6 thé dién ra thuong xuyén
nham thuc ddy qué trinh xt Iy ndi dung
sau hon.
6. Ké hoach giing day chi tiét
Budi hoc Noi dung CDR hgc
phan
[1] Chuwong 1. Khii niém chung vé du bio CLO1
(Tiet 1-3) | 1.1 Bai toan dy béo CLO2
1.2 Mot s6 khai niém co ban
1.3 Tiéu chuén du bao
1.4 Méi lién hé giira tinh toan hdi quy va du bao chudi thoi gian
[2] Chuwong 2. Co sé thong ké cho duw bao CLO2
(Tiét4-6) | 2.1 Gisi thiéu
2.2 Hién thi dir liéu dang db thi
2.3 M6 ta dir liéu chudi thoi gian dang sb
[3] Chuwong 2. Co sé thong ké cho duw bao CLO2
(Tiet 7-9) | 2.4 Chuyén déi dit lidu

2.5 M6 hinh chudi thoi gian tong quat va du bao




2.6 Cach kiém tra, danh gid mo6 hinh du bao

Bai tap cubi chuong

4] Chuong 3. Phan tich hdi quy va dw bao CLO2
(Tiet 10-12) | 31 Gisi thigu
3.2 Panh gia binh phuong téi thiéu trong mé hinh héi quy tuyén
tinh
[5] Chuong 3. Phan tich hdi quy va dw bao CLO2
(Tiet 13-15) | 33 Suy dién thdng ké trong hoi quy tuyén tinh
3.4 Du bao
3.5 Kiém tra tinh ddy du ciia mo hinh
3.6 M6 hinh hdi quy cho dit liéu chudi thoi gian tong quat
Bai tap cudi chuong
6] Chuong 4. Cac mo hinh tron CLO2
(Tict 16-18) | 4 1 Gisi thi¢u chung
4.2 Phuong phép Naive
’ [7] Bai tap thyc hanh 1, 2: Thyc hanh cai dat phuong phap Naive CLO3
(Tiet 19-21)
(8] Chuong 4. Cac mo hinh tron CLO3
(Ti€t22-24) | 4.3 C4c m6 hinh tron khong ¢6 tinh mua CLOS
Chuong 4. Cac mo hinh tron
4.4 Cac md hinh tron c6 yéu t6 thoi vu
) [9] Bai tap thuc hanh 3, 4: Thuc hanh cai dat cac mo hinh tron CLO3
(Tiet 25-27) CLOS
[10] Chwong 5. Cac md hinh chudi thoi gian ARIMA CLO4
(Tiét 28-30) | 5.1. Gi6i thiéu
5.2. M6 hinh ty hdi quy bac p - AR(p)
5.3 M6 hinh trung binh trugt bac g — MA(q)
[11] Bai thyc hanh s6 5, 6: Thuc hanh cai dat cic mé hinh AR(p) va CLO4
(Tiet 31-33) | MA(q)
[12] Chuong 5. Cac mé hinh chudi thoi gian ARIMA CLO4
(Tiet 34-36) CLO5

5.4. M6 hinh hon hop ARMA(p,q)
5.5. Cac diéu kién can vé tinh dimg va tinh kha nghich




113] Bai thyuc hanh sé 7, 8: Thuc hanh cai dit cac m6 hinh ARMA(p, q) CLO4
(Tiet 37-39)

[14] Chuong 5. Cac mé hinh chubi thoi gian ARIMA CLO4
(Tiet 40-42) | 5.6 Cac mo hinh ARIMA

,[15] Bai tap thyc hanh $6 9,10: Thuc hanh cai dit cac mé hinh CLO4
(Tiet 43-45) | ARIMA(p, d, q) CLOS5

7. Tai liéu phuc vu mon hoc

Tai li€u chinh

[1] Douglas C. Montgomery, Cheryl L. Jennings, Murat Kulahci,
Introduction to time series Analysis and Forcasting (second edition),
John Wiley & Sons, 2015.

Tai liéu tham khao
thém:

[2] Nguyén Thi Vinh, Bai giang Phan tich chudi thoi gian va cac k¥ thuat
du bao. PH Thuy Loi, 2010.

[3] Jason Brownlee, Introduction to time series forcasting with Python, e-
book, 2020.

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuin diu ra cia hoc
. Muc dich A
gia : phan
. : . CLO2,
o Tham gia va thyc hién bai tap dua ra trong CLO3
Ba tap thoi gian du buéi hoc bt bude CLOA4,
CLO5
8.2. Ké hoach kiém tra danh gia theo CLO
. . ‘A ax < Thoi CDR cua | Trong
STT Danh gia Ti€u chi danh gia didm HP Y
1 Quad trinh
Tham gia cac bai tip tot 2.
Bai tap trong thoi gian tham dy Budr hoc Cgiglz’ 10%
buoi hoc bat budc.
Kiém tra gifta |, ., . .. .. Giitahoc | CLO2, .
Ky bép an cua gidng vién Ky CLO3 30%
2 Cudiky | B3i tiéu lugn timg nhom | . . CLO2,
theo chi dé va cau triic Cudi hoc CLOS, 60%
N A ky CLO4,
cua giang vién CLOS

8.3 Thang danh gia chuan diu ra (CLO)




CLOI: Biét duoc cac khai niém chung vé dw béo, hi€u kién thirc nén tang dung

trong dy bao.

duoc mo hinh
du bdo tong
quat va co kha

mé hinh du
bao va khong
biét cach sur

mé hinh du
bao va hoi
quy nhung

hinh va su
dung hoi quy
co ban deé

dung du liéu
bang hoi quy
trong mo

' Fail - Below Beginning - Deve@oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet . Exceeds
gia < 40% Improvement | adequate expectation expectations

° 40%-54% 55%-69% 70%-84% 85% - 100%

Nguodi hoc c6 | Khong biét | Nhan  dién | Hiéu  dwoc | Hiéu dung va | Hiéu 13, trinh
kha ning nhan | hoic khong | duoc mét sb | cac khai | ddy da cac |bay  chinh
dién va hiéu | hiu cac khai | khdi  niém | niém va kién | khdii  niém, | xdc cac khai
duogc cac khai | niém chung | nhung  con | thirc nén tang | kién thitc nén | niém,  kién
niém chung vé | va kién thorc | thiéu chinh | nhung  con | tang vé du | thic nén tang
du bao va kién | nén tang vé | xac. thiéu tinh hé | bao. trong  ngl
thitc nén tang | du bao. thong. canh phu
dugc st dung hop.
trong linh vuc
nay.
CLO2: Hiéu dwoc mé hinh chung vé dw bio va phén tich dwoc dir liéu theo hoi quy.

' Fail - Below Beginning - Deve%oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet _ Exceeds
gi;i < 40% Improvement adequate expectation expectations

° 40%-54% | 55%-69% | 70%-84% | 85% - 100%

Ngudi hoc hiéu | Khong  hiéu | C6 nhan biét | Hiéu mé | Phan  tich | Ap dung linh

hoat mo hinh
du beiow va hoi
quy dé phan

nang phan tich | dung hdi quy. | phan tich con | phan tich dit | hinh du béo | tich dit liéu
dir liéu bang sai sot. ligu. tong quat. chinh Xac
phuong phép trong nhiéu
hoi quy. tinh hudng.
CLO3: Xay dung dwoc mot s6 mo hinh dw bdo don gidn.
' Fail - Below Beginning - Deve@oping - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally | Meet _ Exceeds
gia < 40 Improvement | adequate expectation expectations
° 40%-54% 55%-69% 70%-84% 85% - 100%
Nguodi hoc ¢é | Khong xay | Xaydungmo | Xay  dung | Xay  dung | Xay dung mo
thé thiét 1ap va | dung  duoc | hinh v6i | dugc  mod | duge cac md | hinh du bao
trién khai duoc | mé hinh dy | nhiéu  15i, | hinh don gian | hinh du béo | don gian mot
mot s6 mo hinh | bao. chua day du|voi mot sb | don gian | cach  linh
du bao co ban hoac sai | han ché. chinh xac va | hoat, van
cach. phu hop. dung  hiéu
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tor dir li€u thuc
te.

qua kién thuc
va dir lidu.

CLO4: Van dung cac kién thuc co ban dé phan tich dit li¢u, danh gia mé6 hinh du bao
va lya chon mo hinh.

danh gid hi¢u
qua mo hinh du
bao va lva
chon mé hinh
phu hop.

tich, danh gia
hay lua chon
mo hinh du
bao.

sal soOt; chua
biét lya chon
mo hinh phu
hop.

lva chon mo
hinh & muc
co ban.

1y, Iva chon
mo hinh phu
hop voi dir
liéu.

Fail - Below Beginning - Developing - | Sufficient - | Exemplary -

Thang danh Expectation Needs Marginally | Meet . Exceeds.
gia < 40% Improvement | adequate expectation expectations
40%-54% 55%-69% 70%-84% 85% - 100%
Kha niang phan | Khong biét | Phan tich va | Thuc  hién | Phan tich va Van  dung
tich dir li¢u, | cach  phan | danh gid con | phan tich va | danh gid hop | kién thic dé

phéan tich sau,
danh gia
chinh xac va
lva chon mo
hinh t6i .

CLOS5: C6 nang luc lam viéc doc 1ap hoac theo nhom dé giai cac bai tap, cung ) ly

thuyét.
' Fail - Below Beginning - Deve%opmg - | Sufficient - | Exemplary -
Thang danh | o ectation Needs Marginally Meet Exceeds
gia P S Improvement | adequate expectation | expectations
<40% 40%-54% | 559-69% | 70%-84% | 85% - 100%
Kha ndng lam | Khong tham | Tham gia | Lam viéc ca | Lam viéc doc | Chu déng,
viéc c4 nhéan | gia hoac | lam viéc | nhan  hodc | lap hodc | hop tac tot

hodc hop tac
nhom hiéu qua
nham giai
quyét bai tap
thuc hanh va
cing cb kién
thire da hoc.

khong dong
gop vao cong
viéc nhom/ca
nhan.

nhung hi¢u
qua thap, ly
thuyét chua
dugc  cung
cb.

nhom co ban,
giai  quyét
dugc bai tap
nhung thiéu
chu dong.

nhom  hiéu
qua, cung co
t6t 1y thuyét
thong qua bai
tap.

trong nhom
hoac doc lap;
giai bai tap
hiéu qua va
két néi chat
che vo1 ly
thuyét.

9. Cac quy dinh chung

Cam két cua giang vién

Lén 16p dung gio, giang du tiét va day da noi dung, chuan
bi day du tai lidu c6 lién quan dé cung cap cho sinh vién; san
sang hd tro sinh vién trong qué trinh hoc tip dé dam bao két

qua hoc tap.

Yéu cau doi voi sinh vién

Chuan bi day du tai liéu c6 lién quan, on lai cac kién thic &
cac hoc phan tién quyét trude, tham dy cac bai giang, 1am
cac bai tap, chuan bi trude ndi dung bai hoc, tham gia thao
luan tich cuc trong cac gio tu hoc hodc trén 16p.




Quy dinh vé tham du 16p hoc

Tham du dﬁy du cac budi hoc, Véng hoc s& bj trir diém
chuyén can theo ti 1€ twrong tng.

Quy dinh v& hanh vi trong 16p
hoc

Nghiém tic nghe giang va ghi chu, tich cuc suy nghi, thao
luan dé tra 101 cau hoi.

Quy dinh vé hoc vu Diém danh gia qua trinh = 10% tir diém tinh chi dong trong
hoc tap + 30% tir diém kiém tra gifra ky. Cac quy tac khac
thuc hién theo quy dinh dao tao cua Nha truong.

Céc quy dinh khac Khong.

Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN
TS. Lé Xuan Viét TS. Lé Xuan Viét
Gb. CTDT TK. QL. CTPT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh

HIEU TRUONG




BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: Nhap mén Tri tué nhén tao
Tén tiéng Anh: Introduction to Artifical Intelligence
THUQC CTPT NGANH: Toan irng dung

1. Thong tin chung vé hoc phan:

1) Ma hoc phan: 1050382

2) Sé tin chi: 03

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 35

- Bai tap 5

- Thao luan: 0

- Thuc hanh/Thi nghi¢m: 10

- Tong s6 tiét quy doi 45

4) Day cho SV nam tht Hoc ky 7, nam thu: 4

5) Hoc phan hoc trudc:

6) Cac giang vién giang day Giang vien Khoa Cong nghé thong tin
7) Khoa Quan 1y hoc phan Khoa Cong nghé thong tin

[ Bit budc ] Ty chon tu do

8) Loai hoc phﬁn: ,
X Ty chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong

Co s& nganh/khdi nganh
. [J Chuyén nganh

9) Thudc thanh phan hoc tap ,
L] BO tro

[J Thyec tap, thuc té

[0 D6 an t6t nghiép/ Khoa luan tét nghiép

10) Ngbn ngit giang day Tiéng Viét




O Tiéng Anh

Tryc tiép

11) Phuong thurc giang day O Tryc tuyén

O Tryec tiép va truc tuyén

2. M6 ta hoc phan (nhu ban hién hanh)

Tri tu¢ nhan tao la mdt linh vyc nghién ctru cia khoa hgc may tinh, mot trong nhirng
tru coOt ciia cudc cach mang cong nghiép 4.0 khi rng dung cua né hién dién trong moi mat
cua doi séng xa hoi. Tri tu€ nhan tao 1a gi, st dung nhitng thuat todn nao, nhirng ky thuat
gi trong khoa hoc may tinh va khoa hoc dit liéu dé x4y dung cac chuong trinh thong minh?
Hoc phan nay gitip cho sinh vién tra 1i cdu héi trén sau khi trinh bay nhiing k¥ thuat tich
hop kinh nghiém ctia con ngudi dé giai quyét van dé; nhitng phuong phap co ban dé biéu
dién va xur 1y tri thire. Ngoai ra, mot s6 ung dung tri tu¢ nhan tao trén co s¢ thuat todn KNN,

Kmeans ciing dugc trinh bay trong hoc phan nay.

3. Muc tiéu ciia hoc phén
+ CO1. Phuong phap chung dé giai quyét mot van dé bang cach mo hinh hoa va tich hop
cach giai quyét thong minh cia con ngudi hodc mé phong dia theo hanh vi ciia con nguoi.
+ CO2. Phuong phap biéu dién tri thirc va xdy dung mé hinh suy luan dya trén co sé tri
thirc
+ CO3. Nguyén 1y xay dung mot ing dung tri tu¢ nhan tao tur cac thuat toan hoc may.
+ CO4. K ning van dung phuong phap mé hinh héa dé giai quyét mot sb bai toan cu thé.
+ CO5. K§¥ niang van dung phuong phap biéu dién va suy luan doi véi mot s6 bai toan.
+ CO6. K¥ nang xtr Iy dit lidu, két hop céac thuat toan hoc may dé xay dung mot hé thong
tri tu€ nhan tao.
+ CO7. Ty hoc, tu cap nhat két qua nghién ctru vé cac phuong phap, k¥ thuat dugc st
dung trong tri tu¢ nhan tao.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuén dau ra ciia hoc phﬁn va méi lién hé véi cac chi bao ciia PLOs )

Hoc phan déng gdp cho chudn dau ra PLO ctia chuong trinh dio tao tai PI theo muc do sau: L

= Mitc thap; M = Mtic trung binh; H = Mtc cao



Ky hiéu Noi dung CLO Pong | Mirc do
gop cho | dong
PLO.PI gop
CLO1 Van dung phuong phap chung dé mé hinh héa métsé | PI3.1 L
van dé don gian bang khong gian trang thai, hiéu
nguyén tac xay duyng ham danh gia, str dung céac chién
lugc tim kiém phu hop dé giai quyét bai toan trén
khong gian trang thai
CLO2 Hiéu phuong phép biéu dién tri thirc bang logic vi tir, | PI3.1 L
cac phuong phap chimg minh va cac quy tic suy dién
trén co so tri thic
CLO3 Hiéu va van dung duoc cac thuat toan KNN, Kmeans | PI3.1 M
trong cac bai toan hoi quy, phan 16p, phan cum
CLO4 Str dung thu vién hoc may, cai dat mot $6 ung dung | PI3.1 M
tri tué nhan tao giai quyét bai toan hoi quy, phan 16p,
phan cum.
5. Phwong phap, hinh thirc t6 chirc day hoc
Phwong phap, hinh Muc dich CDR cua HP dat dwgc

thirc to chirc day hoc

Dién giang

Cung cap cho SV hé théng kién thirc
nén tang cia mon hoc mot cach khoa

hoc, logic.

CLOl1, CLO2, CLO3

CLO4

Pam thoai, van dap

Truy vén cac kién thuc da tich lily cua
SV deé tir d6 c6 thé giang day cac kién
thirc hop 1y, bo sung nhing kién thic
can thiét cho sinh vién, ting k¥ ning
giao tiép, k¥ nang trinh by clia sinh

vién.

CLOl1, CLO2, CLO3

CLO4

Thuc hanh

Giai quyét cac bai toan trong nganh
sinh vién hoc bang nhiing kién thirc

da dugc cung cip, str dung may tinh

CLO2, CLO3
CLO4




va cac cong cu duogc cung cap dé thuc
hanh

Néu van dé va giai quyét

bit ra cac van dé thuc t€ can giai quyét

CLO1, CLO2, CLO3,

van dé trong hoat dong cong viéc cia quan ly CLO4
thong qua hé thong thong tin. Tir do, gitip
sinh tao k¥ ndng tu duy phan tich, phan
bién va sir dung cac giai phap thay thé
trong moi trudng thay doi.

Tu hoc Giup cho nguoi hoc ting cuong nang luc | CLO1, CLO2, CLO3,
tu hoc, tu nghién ctru. Co6 tinh trung thuc CLO4
khach quan; c6 trach nhiém trong hoc tap
va trong cong viéc.

6. Ké hoach giang day chi tiét
Buéi hoc Noi dung CPR hoc phan
() o , G)
Chuong 1 — Giai quyét van dé bang tim ki€ém
Bai 1 (1t) | Gidi thiéu CLO1
Bai 2 (2t) | Khong gian trang théi — Ti€u chi danh gia cac CLO1
chién luoc
Bai 3 (3t) | Céac chién lugc tim kiém mu CLO1
Bai 4 (2t) | Chién lugc tim kiém kinh nghiém CLOI
Bai 5 (3t) | Chién luoc tim kiém t6i wu CLOI
Bai 6 (3t) | Trod choi ¢ ddi thil CLO1
21 Bai tdp chuong 1 CLOl
Chuong 2 — Biéu dién tri thirc va lap luin
Bai 7 (3t) | Logic ménh dé CLO2
Bai 8 (3t) | Logic vi tu CLO2
Bai 9 (3t) | Biéu dién tri thirc bang luat va suy dién CLO2
Bai 10 (3t) | Ung dung — Lép trinh Prolog CLO2
21 Bai tp chuong 2 CLO2
Chuong 3 — Ung dung cac thuat toan KNN,
Kmeans trong tri tu¢ nhan tao

Bai 11(2t) | Thuat toan KNN CLO3

Bai 12 (2t) | Ung dung ctia KNN trong tri tué nhan tao CLO3, CLO4

Bai 13 (2t) | Thuat todn KMeans CLO3

Bai 14 (2t) | Ung dung ctia Kmeans trong tri tué nhan tao CLO3, CLO4

(5tx2) | Thyc hanh trén may tinh CLO3, CLO4




7. Tai liéu phuc vu mén hoc

Tai liéu chinh:

[1] Lé Xuan Vinh, Bai gidng Tri tu€ nhan tao, Truong PHQN - 2018

Tai li€u tham khao

thém:

[2] Vi Hitu Tiép, Machine Learning co ban, Nha xuit ban Khoa hoc va
K¥ thuat (2018)

[3] N. M. Tuong, Tri tu¢ nhan tao, Nha XB Giao duc (2002)

[4] Artificial Intelligence, A Modern Approach — Russell & Stuart J. —
Prentice Hall (1995)

[5] Christopher M. Bishop, Pattern Recognition and Machine Learning,
Springer Science+Business Media (2006)
(http://users.isr.ist.utl.pt/~wurmd/Livros/school)

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuén dau ra caa hoc
e Muc dich N :

gia ) phan
: . : CLO1,
o Tham gia va thuc hién bai tap dua ra trong CLO2
Bai tap thoi gian dwr budi hoc bét bude CLO3.
CLO4,
Thyuc hién dugc céc chirc nang theo yéu CLO3
Thuc hanh X e . . g ’
cau cua cac bai thuc hanh va bai thi. CLO4

8.2. Ké hoach kiém tra danh gia theo CLO

. g ‘A , as . Thoi CDR cua | Trong
STT Danh gia Tieu chi danh gia didm HP b
1 Quad trinh
- Tham gia va thyc hanh cac | p <o | o o)
Bai tap bai tap tot trong thoi gian CLO? 10%
tham du buoi hoc bat budc.
Kiém tra gifra ky | Thuc hién mdt bai thuc
\ A A A n CLOl,
hanh v&i ndi1 dung yéu cau | Gitra hoc
A g A . CLO2, 30%
trén may tinh thuc hién cac | ky
s ~ CLO3
chtric ndng da cho.
2 Cuoi ky Cudi hoc CLO2,
Dap an cua gidng vién I i CLO3, 60%
Y CLO4

8.3 Thang danh gia chuin diu ra (CLO)




CLO1: Van dung phuong phap chung dé mé hinh hoa mot sé van dé don gian bang khong

gian trang thai, hiéu nguyén tic xay dung ham danh gia, str dung cac chién lugc

tim kiém phu hop dé giai quyét bai toan trén khong gian trang thai.

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang danh gia . Improvemen . expectation
Expectation adequate expectation
caon | UV ssvon | q0vesave | ST
100%
Tiéu chi
M6 hinh hoa va | Khong mo | M6 hinh hoa | M6 hinh héa | M6 hinh héa | M6  hinh
giai quyét bai |hinh  hoa | chua chinh | dugc bai | diing bai toan, | hoa bai todn
toan trén khong | dugc  bai [ xac, chién | toan don | xay dung | mét  céach
gian trang thai toan  hoac | lugc tim | gidn, ap | duogc ham | chinh  xdc,
khong st kiém khong | dung dugc | danh gid, st | linh  hoat,
dung duogc | phu hop chién luoc dung dugce | két hop hié¢u
chién lugc | hodc  trién | tim kiém véi | chién luoc tim qua cac
tim kiém. | khai sai. mot s6 16i. | kiém phu hop. | chién lugc

tim kiém va
ham danh
gia.

CLO2: Hiéu phuong phap biéu dién tri thirc bang logic vi tir, cac phuwong phap ching minh

va cac quy tac suy dién trén co so tri thirc.

Fail — Beginning - | Developing - Sufficient - Exemplary -

Below Needs Marginally Meet Exceeds

Thang danh gia Expectation | Improvemen adequate expectation expectations
<40% | t40%-54% | 55%-69% 70%-84% | 85%-100%

Tiéu chi

Biéu dién tri thuc | Khong Biéu dién | Hiéu va biéu | Bicu dién | Biéu dién tri
va suy dién logic | hiéu hodc | logic  con | dién duogc | logic vi tir day | thae  logic
khong biéu | nhiéu  sai | mét phén da, su dung | mét céch
dién dugc | sot, chua logic vi tu, | dugc cac | chinh xac,
tri thire | hidu rd quy | van dung | phuong phap | suy dién

duoc mot so

hiéu qua, ap

6




bing logic
V1 tur.

tac suy

dién.

quy tac suy
dién.

suy dién dung

cach.

linh
hoat vao bai

dung

toan.

CLO3: Hiéu va van dung dugc cac thuat toan KNN, Kmeans trong cac bai toan hoi quy,

phan 16p, phan cum.

Fail - Beginning - Developing | Sufficient - Exemplary
Below Needs - Marginally Meet ) Excee.ds
Thang danh gia Expectation Improvemen adequate expectation expectation
<40% 140%e-34% 55%-69% 70%-84% 3 83% -
100%
Tiéu chi
Van dung thuat | Khong hiéu Ap dung sai Ap dung | Van dung | Van dung
toan KNN, | hoac khong | hoac  chua | dugc thuat | ding thuat | linh hoat va
Kmeans ap dung | ddy du cac | toan trong | toan  KNN, [hiéu  qua
duoc cac | budc cua | mot s6 | Kmeans trong | KNN,
thuat todn | thudt toédn | truong hop | cdc bai toan | Kmeans
KNN, KNN/Kmea |don  gian, | phan 16p, | trong nhiéu
Kmeans. ns. nhung con | phan cum. tinh hudng,
han ché. danh  gia
dugc  két
qua dau ra.

CLO4: Str dung thu vién hoc may, cai dat mot $6 ung dung tri tu¢ nhan tao giai quyét bai

toan hoi quy, phéan 16p, phan cum.

Fail - Beginning - Developing | Sufficient - Exemplary
Needs : - Exceeds
Below - Marginally Meet '
Thang danh gia . Improvemen . expectation
Expectation adequate expectation
. t 40%-54% . . . . s 85% -
<40% 55%-69% 70%-84% 100%
Tiéu chi




Cai dat ung dung | Khong st | St dung thu | Cai dat dugc | Cai dat duogc | Cai dat ang
Al béng thu vién | dung duoc | vién con |ung  dung | itng dung tri | dung hiéu
hoc may thu vién hoc | ling  ting, | don  gidn, | tu€ nhan tao | qua, tan
may, khong | ing  dung | con 15i hodc | st dung thu | dung t6t thu
xdy  dung | khong chay | hiéu qua | vién hoc may, | vién hoc
dugc  Ung | hoac sai | chua cao. giai quyét bai | may, mo
dung. logic. toan cu thé. rong  hodc
tinh  chinh
duoc mod

hinh.

9. Cac quy dinh chung

Cam két cua giang vién

Lén 16p dung gid, giang du tiét va ddy da ndi dung, chuan
bi day du tai lidu c6 lién quan dé cung cap cho sinh vién; san
sang hd tro sinh vién trong qua trinh hoc tap dé dam bao két

qua hoc tap.

Yéu cau doi voi sinh vién

Chuan bi dﬁy du tai li€u c6 lién quan, 6n lai cac kién thtrc &
cac hoc phan tién quyét trudc, tham du cac bai giang, 1am
cac bai tap, chuan bi trude ndi dung bai hoc, tham gia thao

luan tich cuc trong cac gio tu hoc hodc trén 16p.

Quy dinh vé tham du 16p hoc

Tham du déy du cac budi hoc, Véng hoc s& bj trir diém

chuyén can theo ti 1¢ tuong ung.

Quy dinh vé hanh vi trong 16p

Nghiém tic nghe giang va ghi chu, tich cuc suy nghi, thao

hoc luan dé tra 15 cau hoi.

Quy dinh vé hoc vu Diém danh gia qué trinh gém 10% diém tich cuc hoc tap va
30% diém kiém tra giita ky. Cac quy tac khac thuc hién theo
quy dinh dao tao cua Nha truong.

Céc quy dinh khac Khong.

Binh Dinh, ngay ..... thang ..... nam 2025




GV. BIEN SOAN

TS. Lé Xuan Viét

GD. CTDT

TS. Lé Quang Thuin

TK. QL HQC PHAN

TS. Lé Xuan Viét

TK. QL. CTPT

PGS.TS. Lé Cong Trinh

HIEU TRUONG



BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: KY NANG MEM
Tén tiéng Anh: Soft skills
THUQC CTPT NGANH TOAN UNG DUNG

1. Théong tin chung vé hoc phén:

1) M4 hoc phan: 1010465

2) Sé tin chi: 2

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 20

- Bai tép 8

- Thao luan: 4

- Thuc hanh/Thi nghi¢m: 0

- Tong s6 tiét quy dodi 30

4) Day cho SV nam tht Hoc ky 3, ndm tha 2
5) Hoc phan hoc trudc: Khoéng

+ Mai Thanh Tan, Khoa Toan va Thong ké
6) Cac giang vién giang day + Lé Cong Trinh, Khoa Toan va Théng ké
+ Lé& Thanh Hiéu, Khoa Toan va Théng ké

7) Khoa Quan 1y hoc phan Toan va Thong ké
. . Bit budc O Tu chon tu do
8) Loai hoc phan: ,
[Ty chon theo dinh hudng (bat budc)
[1 Gido duc dai cuong
[ Co s& nganh/khdi nganh
9) Thudc thanh phan hoc tap Chuyén nganh

0 B6 tro
(] Thuc tap, thuc té




[0 Db an tot nghiép/Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngtr gidng day )
[] Tiéng Anh
Tryc tiép
11) Phuong thuc giang day O Tryc tuyén

O Tryec tiép va truc tuyén

2. M6 ta hoc phan: Hoc phén trang bi cho hoc vién cac k¥ ning giao tiép va lam viéc
nhom, k¥ ning quan 1y thoi gian, ki nang viét CV va phong van xin viée, k§ ning viét va

trinh bay mot proposal, k¥ ning viét va trinh bay bao céo khoa hoc.

3. Muc tiéu ciia hoc phan

+CO1: Hiéu va van dung dugc khai niém, thyc hanh giao tiép va lam viéc nhom.

+ CO2: Hiéu va van dung dugc khai niém, thuc hanh k¥ ning quan 1y thoi gian.

+ CO3: Hiéu va van dung dugc khai niém, thyc hanh k¥ nang viét CV va phong van
X1in viéc.

+ CO4: Hiéu va van dung dugc khai niém, thuc hanh k¥ nang viét va trinh bay mat
proposal, bao céo khoa hoc
4. Chuén dau ra ciia hoc phan (CLOs)
(Chuan déu ra ctia hoc phan va mdi lién hé véi cac chi bao ciia PLOs)
Hoc phan déng gop cho chuan dau ra PLO cua chwong trinh dao tao tai PI theo mirc d6 sau: L
= Muc thap; M = Miic trung binh; H = Miic cao

Ki . Pong gép Mirc do
N Noi dung CLO i E
hi¢u cho PLO.PI | dong gop

Hiéu va van dung duoc khai niém va cac quy tac
CLOl1 PLO5 (PI5.1) X, M

giao tiép, lam viéc nhom; quy tic quan 1y thoi gian
Hiéu va van dung dugc cac nguyén tic dé viét CV | PLO5 (PI5.1) | X, M

va cac yéu to cua phong van xin viéc.

CLO2

Hiéu va van dung dugc cac quy tac viét va trinh
PLOS5 (PI5.1) X, M

CLO3 | bay mét proposal, cic nguyén tic viét va trinh ba
Y MOt prop sy 4 PLOS5 (PI15.2) X, M

mot bao cao khoa hoc
Van dung dugc cac chuyén dé cua hoc phan ki | PLO5 (PI 5.1) X, M
ning mém vao cc tinh hudng cu thé; giai quyét | PLO5 (P 5.2) X, M

CLO4




cac van dé ¢ cac mon hoc khac va trong thuc tién

hoat dong nghé nghiép

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra caa hoc
phan dat duoc

Dién giang

Cung cip cho SV hé théng kién thirc nén
tang cua mon hoc mdt cach khoa hoc,

logic.

CLOl, CLO2, CLO3

bam thoai, van

Thong qua viéc giai dap gitta GV va SV

dé giai quyét cac noi dung kién thirc trong

CLOl1, CLO2, CLO3

trinh,...

da
P mon hoc.
Gitp cho SV ap dung cac kién thirc vao
Bai tap viéc trinh bay bao cdo, CV, thuyét CLO1, CLO2, CLO3

6. Ké hoach gidng day chi tiét

Buoi hoc
(2 tiét/ budi)

Noi dung

CDR hoc
phan

1-2-3

Chuyén dé 1: K¥ ning giao tiép va 1am viéc nhom
1.1. K§ nang noi va ling nghe

1.2. K¥ niang thuyét trinh

1.3. K¥ ning giao tiép trong va ngoai cong s

1.4. K¥ nang lam vi¢c nhom

CLOl1

4-5-6

Chuyén dé 2: Ky niing quan ly thoi gian

2.1. Khai niém thoi gian va quan ly thoi gian

2.2. Céc yéu t6 anh huong dén quan 1y thoi gian

2.3. Quy trinh quan 1y thot gian

2.4. Bi quyét quan ly thoi gian

CLOl




2.5. Lap ké hoach va thuc hién ké hoach quan ly thoi

gian

Chuyén dé 3: K¥ ning viét CV va phéng vin viéc

lam

5.2. Chu tric thong thudng ctia mot bao céo khoa hoc

5.3. Thuc hanh viét bao céo khoa hoc

CLO2
3.1. Téng quan vé nghé nghié¢p, viéc lam, va tim viéc
7-8-9 3.2. K¥ ning chuan bj hd so tim viéc
3.3. K¥ ning tham gia phong van viéc 1am
3.4. Bai tap thuc hanh viét CV va phong van viéc 1am
Chuyén dé 4: K§¥ ning viét va trinh bay mét
CLO3
proposal
10-11-12 4.1. Proposal la gi
4.2. Huéng dan cach viét mot proposal
4.3. Thyc hanh viét mot proposal
Chuyén dé 5: K§ ning viét va trinh bay bso cao CLOI,
CLO2,
khoa hoc CLO3,
5.1. Bdo cao khoa hoc 1a gi CLO4
13-14-15

7. Tai liéu phuc vu mon hgc

Tai liéu chinh

[1]. Tuyén tap cac chuyén dé giang day k¥ ning mém, Tai liéu
lwu hanh ndi bo, Khoa Toan va Thong ké, 2022.

thém:

Tai liéu tham khao

tiép, Truong Pai hoc Can Tho.

tiéng Anh. NXB Thanh nién.

[2]. TS. Phan Huy Hung (2015). Tai liéu bai doc K¥ nang giao

[3]. Nguyén Minh Han (2010). Huéng din viét hd so xin viéc

8. Panh gia két qua hoc tap




8.1. Hinh thwrc danh gia theo CLO

Hinh thirc danh , Chuin diu ra caa hoc
e Muc dich N :
gla ’ phan
Danh gia kha nang nhé va van dung kién
R thire da hoc dé giai quyét cac bai tip mot | CLO1. CLO2. CLO3
Tu luan ) ) 5
cach chinh x4c.
Rén luyén k¥ ning van dung kién thic da
hoc dé giai cac bai tp cu thé theo nhom
Bai tap trén 16p | hodic ca nhén, phat trién tw duy phan bién, | CLO1, CLO2, CLO3
nang luc phan tich, va kha nang trinh bay
161 gidi mach lac.

8.2. Ké hoach kiém tra danh gia theo CLO

st | Ddnh Tiéu chi danh gis Thoi | CBRcua | Trong
gia diém HP sO
1 Chuyén can: Thoi gian thamdy | e .
budi hoc bat budc, vang khong qua budi hoc CLO1
20% so tiét hoc. :
Thao luan: Iinh cha dong, muc do TAt cd cAc
tich cuc chuan bi bai va tham gia cac 2. CLO1
n oy buoi hoc
hoat dong trong gi¢ hoc.
Bai tdp ¢ nha: Sinh vién lam ¢ nha |Cac  budi CLO1
mot hodc rp(f)t sO bai tap. Giang vién |hoc 5, 8, CLO2,
giao cu thé cac bai tap cho tung SV (13, 14, 15 CLO3’
hodc tung nhom SV.
.| Kiém tra gitta ky: Chon mét trong
Qua N e e  ax . 40%
trinh | cac hinh thac va ti€u chi danh gia
sau:
- Sinh vién 1am bai kiém tra tai 10p;
giang vién néu cu thé tiéu chi danh .. CLO]1
gi4 bai kiém tra; Budi hoc CLozz
- Sinh vién thuc hién seminar hoac 8 CLO3
lam bai tdp 16n theo quy dinh cua
giang vién phu trach giang day hoc
phan; Tiéu chi danh gi4 bai bao cao,
seminar, bai tdp 16n do gidng vién
i néu cu thé.
2 Cuoi o
ki 60%




Thi két | Panh gia kha nang vén dung tong Ecl)lggh dlg‘;g CLO1,
thic | hop kién thirc d€ giai bai tap tu luan o cla CLO2,
hqc mQt cach chinh xéc,q theo yéu cau hoc Nha‘l CLO3,
phan | phan va dap an chuan cua giang vién. truong CLO4

8.3 Thang danh gia chuin diu ra (CLO)
CLOLl: Van dung dugc cach doc céac ky hi¢u, cong thirc Toan hoc trong nghién ctru va ing

dung thuc tién.

Fail - Beginning - Developing Sufficient - Exemplary
, ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Hiéu va van Khoéng van | Van dung | Van  dung | Van dung tbt. | Van dung
dung dugc khai | dung dugc dugc nhung | kha tdt thanh thao
niém va cac quy chi & dang
tac giao tiép, lam don gian.

viéc nhom; quy
tac quan ly thoi
gian

CLO2: Hiéu va van dung dugc cac nguyén tac dé viet CV va cac yéu to cia phong van xin

viéc.
Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Hiéu va van Khéng véan | Van dung | Van  dung | Van dung tdt | Van dung
dung duogc cac | dung dugc | dugc nhung | kha tbt sang tao
nguyén tic dé chi & dang
viét CV va cac don gian.

yéu to cua phong
van xin viéc.

CLO3: Hiéu va van dung duogc cac quy tic viét va trinh bay mot proposal, cac nguyén tic
viét va trinh bay mét bdo céo khoa hoc

Thang danh gia

Fail -
Below
Expectation

< 40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%




Hiéu va van
dung duoc cac
quy tic viét va
trinh  bay mdt
proposal, cac
nguyén tic viét
va trinh bay mdt
bao cao khoa hoc

Khoéng véan | Van  dung
dung dugc duoc nhung

chi & dang
don gian.

Van  dung
kha t6t
trong nghién
ciu va ung
dung thuc
tién.

Van dung tbt
trong nghién
ciu va ung
dung thuc
tién.

Van dung
thanh thao

CLO4: Vin dung duogc cac chuyén dé cia hoc phan k¥ ning mém vao cac tinh hudng cu

thé; giai quyét cac van dé ¢ cac mén hoc khac va trong thuc tién hoat dong nghé nghiép

Thang danh gia

Fail -
Below

Beginning -
Needs

Expectation | Improvement

<40%

40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%

Van dung duoc
cac chuyén @&
ctia hoc phan k¥
ning mém vao
cac tinh huéng
cu the giai quyét
cac van dé & cac
mon hoc khac va
trong thuc tién
hoat dong nghé
nghiép

Khoéng véan | Van  dung
dung duoc duoc nhung

chi & dang
don gian.

Van dung
kha tt
trong nghién
ciru va ung
dung thuc
tién.

Van dung t6t
trong nghién
ciu va ung
dung thuc
tién.

Van dung
thanh thao

9. Cac quy dinh chung

vién

Cam két cua giang

theo dé cuwong hoc phan.

- Thuc hién day dt ndi dung, thoi luong va tién d6 giang day

- HO trog, tu van hoc tap va giai dap thic mic cho nguoi hoc.
- Cong bang, minh bach trong kiém tra danh gia két qua hoc tap.

Yéu cau doi voi

khi dén 16p.

- Tham gia day di, dung gio cac budi hoc va chuén bi bai trudc

- Chu dong, tich cuc trong hoc tap, thao luan va hop tac nhom.

ngudi hoc di tré hodc ra vé sém qua 15 phut s& bi tinh 13 ving

mat.

nguoi hoc - Thé hién thai d¢ nghiém tuc, chuan myc va co trach nhiém
trong sudt qua trinh hoc phan.
- Nguoi hoc c6 trach nhiém tham dy day da cac budi hoc theo
: ) ké hoach cta hoc phan.
h vé th cA 2R ) cn A r 2
%;yh((i)lcn véthamdy | Vi¢e diem danh dugc thuc hién nghiém tic ¢ tirng buoi hoc;




- Trudng hop vang mit vi 1y do chinh dang (6m dau, cong tac...)
phai thong béo trudc va cung cap minh chirng khi can thiét.

Quy dinh vé hanh vi
trong 16p hoc

- Ung xtr van minh, ton trong giang vién va ban hoc; khong gay
mat trat tu trong 10p.

- Chi sir dung thiét bi dién tir cho muc dich hoc tap khi duoc
phép.

- Gilr gin v¢ sinh, co s¢ vat cht va tuan thu chuan myc dao dirc
nghé nghiép su pham.

Céc quy dinh khac

- Tuén thi cac quy dinh cua Nha truong lién quan dén hoc tap
va thi cu.

- Trung thyc trong hoc tap va kiém tra, tuyét d6i khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon, ngoai khoa khi
dugc yéu cau.

GV. BIEN SOAN

TS. Mai Thanh Tén

GD. CTDT

TS. Lé Quang Thua

Binh Pinh, ngay ..... thang ..... nam 2025

TK. QL HQC PHAN

PGS.TS Lé Cong Trinh

TK. QL. CTDPT

n PGS.TS Lé Cong Trinh
HIEU TRUONG



BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: TIENG ANH CHUYEN NGANH

Tén tiéng Anh: English for Mathematics and Informatics
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Ma hoc phan: 1010466

2) Sb tin chi: 2

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 20

- Bai tép 10

- Thao luan: 0

- Thuc hanh/Thi nghi¢m: 0

- Tong s6 tiét quy doi 30

4) Day cho SV nam tht Hoc ky 4, ndm tha 2
5) Hoc phan hoc trudc: Khong

+ Huynh Minh Hién, Khoa Toan va Théng ké

+ Mai Thanh Tan, Khoa Toan va Thong ké
6) Céc giang vién giang day .
+ Nguyén Bang Thién Thu, Khoa Toan va

Théng ké

7) Khoa Quan 1y hoc phan Toan va Thong ké

Bit budc [ Tu chon tu do

8) Loai hoc phém: ]
[Ty chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong

‘ Co s& nganh/khdi nganh
9) Thudc thanh phan hoc tap
[J Chuyén nganh

0 B6 tro




[J Thuc tap, thuc té

[0 D6 an t6t nghiép/Khoéa luan tot nghiép

Tiéng Viét

10) Ngon ngtr gidng day )
[] Tiéng Anh
Truyc tiép
11) Phuong thuc giang day O Tryc tuyén

O Tryec tiép va truc tuyén

2. M6 ta hoc phan: Hoc phan Tiéng Anh chuyén nganh huéng dan cho ngudi hoc sir dung
Tiéng Anh trong linh vyc Toan va Tin. N§i1 dung hoc phén bao g6m cach doc cac ky hi¢u,
cong thirc Toan hoc, cac thudt ngit Tiéng Anh co ban ciia Toan hoc va Tin hoc, cach dién
dat mot thuat toan, cach viét mot bai bao khoa hoc hodc béo cdo chuyén nganh béng Tiéng
Anh. Ngudi hoc s& phat trién tu duy ngdn ngit va rén luyén k¥ ning nghe, noi, doc, viét

trong nghién ctru chuyén sau va thuc tién 1am viéc trong moi trudng Cong nghé thong tin.

3. Muc tiéu ciia hoc phén

+ CO1: Cung cép cho ngudi hoc cac thuat ngit Tiéng Anh co ban ctia Toan hoc va Tin hoc,
cach doc cac ky hiéu, cong thic toan hoc, ngdn ngi lap trinh, cdu triic ngit phap Tiéng Anh
dac thu trong cac tai liéu Toan va Tin.

+ CO2: Phat trién cho nguoi hoc kha ning van dung cac thuat ngit va ciu trac ngit phap
Tiéng Anh déc thu cia Toan hoc va Tin hoc vao viéc nghién ctru, viét bao céo Toan va Tin

bang Tiéng Anh.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé véi cac chi bao ciia PLOs)
Hoc phan dong gop cho chuan dau ra PLO ctia chuong trinh dio tao tai PI theo murc d6 sau: L
= Mitc thap; M = Mtic trung binh; H = Mtc cao

Ki . DPong gop Murc do
N Noi dung CLO . .
hi¢u cho PLO.PI | dong gop

Van dung duoc cach doc cac ky hiéu, cong thic
CLO1 PLO2 (P12.1) X, M

Toan hoc trong nghién ciru va tmg dung thuc tién.

Van dung dugc cAu trac nglr phdp, cach viét mot
PLO2 (PI2.1) X, M

CLO2 | doan vin Toan hoc bang Tiéng Anh trong nghién
PLO4 (P14.2) X,L

ctru chuyén sau.




CLO3

Van dung duoc thuat ngit Tin hoc, cach dién dat
thuét toan bang Tiéng Anh trong nghién ctru va ing

dung thuc tién.

PLO2 (P12.1)
PLO4 (P14.2)

X, M
X, L

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuén diu ra caa hoc
phan dat duoc

Dién giang

Cung cip cho SV hé théng kién thirc nén
tang cua mon hoc mdt cach khoa hoc,

logic.

CLOl, CLO2, CLO3

bam thoai, van

Thong qua viéc giai dap gitta GV va SV

dé giai quyét cac noi dung kién thirc trong

CLOl1, CLO2, CLO3

ddp mon hoc.
Gitp cho SV ap dung cac kién thirc vao
viéc gidi cac bai tdp vé ngit phap, cach
dién dat thuat toan, cach viét bai bao khoa
Bai tap CLOl1, CLO2, CLO3

hoc hodc bao cdo, tir d6 ndm virng kién

thirc dd hoc va phat trién kha nang tu hoc

va hop tac hoc tap gitra cac sinh vién.

6. Ké hoach giing day chi tiét

Buoi hoc

Noi dung

CPR hoc phan

)

2)

)

[1]
(Tiét 1-2)

Chapter 1. English for Mathematics

1.1. How to say some common mathematical symbols
and expressions

1.1.1. Basic symbols

1.1.2. Algebra

CLOl

[2]
(Tiét 3-4)

1.1. How to say some common mathematical symbols
and expressions (cont.)

1.1.3. Statistics and Mathematics of finance

1.1.4. Logic and Set theory

1.1.5. Linear algebra

CLO1

[3]
(Tiét 5-6)

1.2. Selected problems of English grammar
1.2.1. Articles

1.2.2. Quantifiers

1.2.3. Infinitive

CLO2




1.2.4. Passive voive

[4]

1.2. Selected problems of English grammar (cont.)

£ 1.2.5. How to avoid repetition CLO2
(Tit7-8) | 156, Some typical errors
[5] .
(Tiét 9-10) Exercises CLO2
1.3. Phrases used in mathematical texts
[6] 1.3.1. Definition
(Tiét 11-12) | 1.3.2. Notation CLO2
1.3.3. Property
1.3. Phrases used in mathematical texts (cont.)
y [7] 1.3.4. Assumption CLO?
(Tiet 13-14) 1 35, Programming
[8] Midterm test
(Tit 15-16) i CLO1, CLO2
Chapter 2. English for Informatics
1] 2.1. Giving instructions
(Tiet 17-18) 8 CLO3
2.2. Computer applications
Chapter 2. English for Informatics (cont.)
110] CLO3
(Tiet 19-20) | 2.3. Personal computer
Chapter 2. English for Informatics (cont.)
1] CLO3
(Tiet 21-22) | 2.4. Word processor
Chapter 2. English for Informatics (cont.)
[12] 2.5. The web and the internet
(Tiet 23-24) CLO3
2.6. Networks
[13] Exercises
(Tiét 25-26) CLO3
[14] Exercises
(Tiet 27-28) CLO3
L15] Exercises and Revie CLO1, CLO2,
(Tiét29-30) | o O view CLO3

7. Tai liéu phuc vu mon hgc

Tai li€u chinh

[1] Lawrence A. Chang, Handbook for Spoken Mathematics,
The Regents of the University of California, 1983.




[2] Siti Kustini, English for Informatics Engineering 1, Poliban
Press, 2020.

Tai liéu tham khao
thém:

[3] N. J. Higham, Handbook of writing for the Mathematical
Science, Society for Industrial and Applied Mathematics,

1989.

[4] Maja Oleijnicjak, English for Information Technology 1:
Vocational English Course book, Pearson Longman, 2011.

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuén dau ra caa hoc
e Muc dich N :
gla ’ phan
Danh gia kha nang nhé va van dung kién
X thire da hoc dé giai quyét cac bai tip mot | CLO1. CLO2. CLO3
Tu luan ’ ’
cach chinh xac.
Rén luyén k¥ ning van dung kién thtc da
hoc dé giai cac bai tp cu thé theo nhom
Bai tap trén 1op | hodic ca nhan, phat trién tw duy phan bién, | CLO1, CLO2, CLO3
nang luc phan tich, va kha nang trinh bay
161 gidi mach lac.

8.2. Ké hoach kiém tra danh gia theo CLO

. . ‘n ax . Thoi CDR cia | Trong
STT Danh gia Tiéu chi danh gia didm HP %
1 Quad trinh 40%
Tham dy day du cac budi
hoc, dung gio, tich cuc
A X tham gia hoat dong hoc tip | Tt ca céc
Chuyénedn | yan lop va oo thai do | budi hoc
nghiém tic trong sudt qua
trinh hoc phan.
Thyc hi¢n day du, dung [Cac budi
Al A 2 1en CLO1,
A yéu cau, thé hi¢n tu duy |hoc 5, 8,
Bai tap A v A £ CLO2,
phan tich va van dung kién | 13, 14, 15
TR CLO3
thirc vao vi¢c gidi bai tap.
Kidm tra eitta k3 Gidi cac bai tdp ty luan, | Buéi hoc CLOl,
S XY | yan dung kién thtrc da hoc. | 8 CLO2
2 Cuoi ky 60%




Panh gia kha nang van £
Ag iy g, "z | Theo ké
dung tong hop kién thirc dé \
C T ~ ~. | hoach dao CLOl,
Thi két thuc hoc | gidi bai tap tu ludn mot \
A . , . ~ | tao cua CLO2,
phan cach chinh xac, theo yéu \
A A N , , Nha CLO3
cau hoc phan va dap éan \
2. ., A truong
chuan cua giang vién.

8.3 Thang danh gia chuin diu ra (CLO)
CLOLl: Van dung dugc cach doc céac ky hi¢u, cong thirc Toan hoc trong nghién ctru va ing

dung thuc tién.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Van dung duoc | Khong van | Van  dung | Van  dung | Van dung tdt | Van dung
cach doc cac ky | dung dugc | dugc  cach | kha tdt cach | cach doc céc | thanh  thao
hiéu, cong thic | cach  doc | doc cac ky |doc cac ky | ky hi¢u, cong | cach doc cac
Toan hoc trong | cac ky hi€u, | hi¢u, cong | hi¢u, cong | thitc Toan hoc | ky hiéu,
nghién cou va | cong thic |thic  Todn | thtc  Toan | trong nghién | cong  thic
ung dung thuc | Toan hoc | hoc trong | hoc trong | cru va ung | Todn  hoc
tién. trong nghién ctru | nghién ctu | dung thyc tién. | trong nghién
nghién cltru | va Uing dung | va ing dung clru va ung
vaung dung | thuc tién | thuc tién. dung thuc
thuc tién. nhung chi & tién.
dang don
gian.

CLO2: Van dung dugc cAu trac nglr phép, cach viét mot doan van Toan hoc béng Tiéng Anh
trong nghién ctru chuyén siu.

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%

Van dung dugc | Khéng van | Van  dung | Van  dung | Van dung t6t | Van  dung
cdu trac ngir |dung duoc |dwoc  cdu | kha tdt cAu | cAu trGc ngit | sang tao cdu
phap, cach viét | cAu trac ngir | triic nglt | tric nglt | phdp, cach |traic  ngl
modt doan van | phap, cach |phap, cach |phap, cach | viét mot doan | phap, cach
Toan hoc béng viét mot | viét mot | viét mét | van Toan hoc | viét mot
Tiéng Anh trong | doan  van | doan van |doan  van béng Tiéng doan van
nghién ciu | Toan hoc | Toan  hoc | Toan  hoc | Anh trong | Toan  hoc
chuyén sau. bang Tiéng | bang Tiéng |bang Tiéng | nghién ctu | bang Tiéng
Anh trong | Anh trong | Anh trong | chuyén sau. Anh trong

6




nghién cuu
chuyén sau.

nghién ctlru

chuyén sau
nhung chi &
dang  don
gian.

nghién cuu
chuyén sau.

nghién cu
chuyén sau.

CLO3: Van dung duoc thuat ngir Tin hoc, cach dién dat thuat toan bﬁng Tiéng Anh trong nghién
ctru va ung dung thyec tién.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Van dung duoc | Khong van | Van dung | Van  dung | Van dung t6t | Van dung
thuat ngt Tin | dung dugc | dugc thuat | kha t6t thuat | thuat ngtt Tin | thanh thao
hoc, cachdiéndat | thuat ngit | ngir Tin hoc, | ngit Tin hoc, | hoc, cach dién | thuat  ngit
thuat toan béng Tin hoc, | cachdiéndat | cach  dién | dat thudt toan | Tin hoc,
Tiéng Anh trong | cach dién |thuat toan | dat thuat | bang Tiéng | cach  dién
nghién ctu va |dat  thudt |bang Tiéng |toan bang | Anh trong | dat  thuat
tmg dung thyc |toan bang | Anh trong | Tiéng Anh | nghién ctru va | toan bang
tién. Tiéng Anh |nghién ctu | trong nghién | Gng dung thuyc | Tiéng Anh
trong va tmg dung | ciu va tng | tién. trong
nghién ctu |thuc  tién | dung thuc nghién ciu
vatmg dung | nhung chi & | tién. vatmg dung
thuc tién. dang  don thuc tién.
gian.
9. Cac quy dinh chung
- Thuc hién day du ndi dung, thoi luong va tién do giang day
Cam két cua giang theo dé cuong hoc phan.
vién - HO tro, tu van hoc tap va giai dap thac méc cho nguoi hoc.
- Cong bang, minh bach trong kiém tra danh gia két qua hoc tap.
- Tham gia déy du, ding gio cac budi hoc va chuén bi bai trudce
Yeéu cau ddi voi khi den I6p.
nguoi hoc - Chu dong, tich cuc trong hoc tap, thdo luén va hgp tdc nhom.
i - Thé hién thai d¢ nghiém tuc, chuan myc va co trach nhiém
trong sudt qua trinh hoc phan.
- Nguoi hoc ¢6 trach nhiém tham du day di cac budi hoc theo
: A ké hoach cua hoc phan.
Quy dinh vé tham dw | 72 "didm danh duoc thuc hién nghiém tic & timg budi hoc:
16p hoc o Cox A oz f 1 At 13 S
nguoi hoc di treé hodc ra vé sém qua 15 phut s& bi tinh 1a vang
mat.




- Trudng hop vang mit vi 1y do chinh dang (6m dau, cong tac...)
phai thong béo trudc va cung cap minh chirng khi can thiét.

- Ung xtr van minh, ton trong giang vién va ban hoc; khong gay
mat trat tu trong 10p.

Quy dinh vé hanh vi | - Chi sir dung thiét bi dién tir cho muc dich hoc tap khi duoc

trong 16p hoc phép.

- Gilr gin v¢ sinh, co s¢ vat cht va tuan thu chuan myc dao dirc
nghé nghiép su pham.

- Tuén thi cac quy dinh cua Nha truong lién quan dén hoc tap
va thi cu.

Céc quy dinh khac - Trung thuc trong hoc tap va kiém tra, tuyét dbi khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon, ngoai khoa khi
dugc yéu cau.

Binh Pinh, ngay ..... thang ..... nam 2025

GV. BIEN SOAN TK. QL HQC PHAN
TS. Nguyén Ping Thién Thw PGS.TS Lé Cong Trinh
GDb. CTPT TK. QL. CTPT
TS. Lé Quang Thuéan PGS.TS Lé Cong Trinh
HIEU TRUONG

PGS.TS Doan Dirc Tung



BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC QUY NHON Doc 14p — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: THUC TAP NHAN THUC
Tén tiéng Anh: Industrial Internship
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) M4 hoc phan: 1010467

2) Sé tin chi: 1

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 0

- Bai tép 0

- Thao luan: 0

- Thuc hanh/Thi nghi¢m: 30

- Tong s6 tiét quy doi 30

4) Day cho SV nam thtr Hoc ky 3, ndm tha 2
5) Hoc phan hoc trudc: Khong

+ Lé Thanh Hiéu, Khoa Toan va Théng ké
+ Lé Cong Trinh, Khoa Toan va Théng ké
+ L& Quang Thuan, Khoa Toan va Théng ké
6) Cac giang vién giang day ) . .
+ Mai Thanh Tan, Khoa Toan va Thong ké

+ Cao Tan Binh, Khoa Toan va Thong ké

+ Nguoi HD 6 CSTTNT
7) Khoa Quan 1y hoc phan Toan va Thong ké
) . Bit budc [ Tu chon tu do
8) Loai hoc phan: ,
[Ty chon theo dinh hudng (bat budc)
9) Thudc thanh phan hoc tap [1 Gido duc dai cuong




Co s& nganh/khdi nganh

[J Chuyén nganh

0 B6 tro

[J Thuc tap, thuc té

O] Db an tot nghiép/Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngtr gidng day )
[] Tiéng Anh
Tryc tiép
11) Phuong thuc giang day O Tryc tuyén

[ Truc tiép va tryc tuyén

2. M6 ta hoc phan: Hoc phan Thuc tap nhan thic gitip sinh vién budc dau tiép can
v6i moi truong lam viée thuc té tai cong ty, doanh nghiép cong nghé, ing dung Toan, c6
diéu kién ddi chiéu, so sanh, danh gia gitra 1y thuyét dd duogc hoc va thuc tién cac van dé
lién quan dén chuyén nganh dao tao. Tao dong luc dé sinh vién ddm mé nghé nghiép, hoc

tap chuyén nganh.
3. Muc tiéu ciia hoc phan

+ CO1: Cung cap cho nguoi hoc cac klen thirc thyc té vé doanh nghiép, qui trinh van
hanh ctia doanh nghiép; vé hoat dong san xuat, day chuyén cong nghé, trang thiét bi, may
moc va dac biét 1a thich irng vao vi tri ctia nhan vién khoa hoc dir liéu trong qua trinh san
xuat;

+ CO2: Phat trién cho nguoi hoc kha nang thuc hién cac cong viéc van hanh thiét bi
trong hé thong cong nghé thong tin, hay diéu khién mot qua trinh tu dong hoa trong doanh
nghiép;

+ CO3: Rén luyén cho ngudi hoc bat dau ¢ kha ning st dung cac cong cu sb va phan
mém véi cac van dé lién quan nganh hoc; C6 kha niang tham gia truc tiép vao cac cong viée

chuyén mén nghé nghiép;

+ CO4: Hinh thanh va phat trién cho nguoi hoc kha nang téng hop, phan tich, dinh
huéng nghién ciru; tir cip nhat kién thire dé thich nghi; dua ra dinh hudng giai quyét cac

van dé phat sinh chuyén nganh trong thuc té van hanh, bao mat dit liéu.

4. Chuin dau ra ciia hoc phan (CLOs)



(Chuan déu ra ctia hoc phan va mdi lién hé véi cac chi bao ciia PLOs)
Hoc phan déng gép cho chuan dau ra PLO ctia chuwong trinh ddo tao tai PI theo murc d6 sau: L
= Mirc thap; M = Mtic trung binh; H = Mtic cao

Ki . Pong gop Mire do
. Noi dung CLO i E
hi¢u cho PLO.PI | dong gop

Xac dinh duge cac kién thuc thuc té vé doanh

. o o : N PLO2 (P12.2) Y,L
CLOI nghiép, qui trinh van hanh cuia doanh nghiép, hoat
dong san xuat, diy chuyén cong nghé, trang thiét
Jhe st R S nete. e PLO3 (PI3.2) Y,L
bi, may moc va dac biét

Van dung duoc céc kién thirc néu trén kha ning PLO2 (P12.2) Y. L

CLO2 thuc hién cac cong viéc van hanh thiét bi trong hé
thong cong nghé thong tin, hay diéu khién mot PLO3 (PI3.2) v L
qué trinh ty dong hoa trong doanh nghiép; ’

Van dung dugc cac cong cu s6 va phan mém véi
o . o PLO2 (P12.2) Y,L
CLO3 cac van dé lién quan nganh hoc; C6 kha nang tham
gia truc ti€p vao cac cong viéc chuyén mon nghé
i PLO3 (P13.2) Y,L
nghiép;

Thuc hién duoc kha niang téng hop, phan tich,
dinh huéng nghién ctru, tu cip nhat kién thie dé | PLO2 (PI2.2) Y,L
CLO4 | thich nghi; dua ra dinh huéng giai quyét cac van
dé phat sinh chuyén nganh trong thuc té van hanh, | PLO3 (PI 3.2) Y,L

bao mat dur liéu.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phuong phap,
hinh thirc to Muc dich
chirc day hoc

Chuén diu ra cia hoc
phan dat duoc

Cung cap cho nguoi hoc hé théng kién
thirc Iy thuyét nén tang, trinh bay cac khai

. niém, dinh nghia va dinh 1y trong tdm maot
Dién giang cach logic, giip ngudi hoc hinh thanh tu CLOI, CLO2, CLO3

duy khai quat va tiép can ndi dung hoc

phan mot cach hé thong.




Bai tap trén 16p thé, phat trién tu duy phan tich, phan bién,

Giup nguoi hoc rén luyén k¥ nang van

dung 1y thuyét dé giai quyét bai toan cu

va hinh thanh kha nang trinh bay lap luan
toan hoc mét cach mach lac.

CLOl, CLO2, CLO3

Bai tap & nha doc 1ap, va kha nang nghién clru mé rong

Tao di€u kién cho nguoi hoc cing ¢6 kién

thirc, phat trién ning luc tu hoc, tu duy

CLO1, CLO2, CLO3,

A A e i CLO4
thong qua vi¢c giai cac bai toan nang cao
va doc tai liéu chuyén sau.
6. Ké hoach giang day chi tiét
Buéi hoc Noi dung CPR hoc phan

5 tiét/bubi

e Nguoi hoc cd mit tai cac co s& thuc tap dung
thoi gian quy dinh:

CLOl, CLO2, CLO3

Budi 1, 2
e Cép phat do bao ho lao dong (néu co)
e Hoc quy dinh an toan, quy ché, quy dinh, tham
quan so bd co so thuc tap (CSTT).
e Tim hiéu vé qui trinh thiét ké, van hanh, két
cau va thong so chinh cua cac thiét bi, cac thiét
bi tai DN
Tu hoc tai nha
Nqui hoc 6n tap cac kién thirc vé an toan dién,
quy ché, quy dinh cia don vi
Tham gia vao Véll’lNhé,Ilh chung cua don vi thuc CLOl1, CLO2,
tap dudi sy huong dan ctia nhan vién CSTT CLO3,CLO4
Budi 3,4 Tw hoc tai nha
Tu nghién ctru phan tich céc cau tric, so do nha
may dién.
Viét bao céo thuc tdp dudi sy huong dan cia | CLOI, CLO2,
nguoi hudng dan cia CSTT va GV HD. CLO3,CLO4

Bubi 5,6

Tw hoc tai nha




Nguoi hoc tu 6n tap tat ca cac kién thuc thuc té
da hoc duoc tir dot thuc tap dé hoan thanh bao cdo
va chuan bi cho viéc trinh bay bao cao

7. Tai liéu phuc vu mon hoc

@Giao trinh chinh:

Céc gi4o trinh lién quan dén cac hoc phan di hoc.
Tai li¢u thyc t€ tai cdc cong ty/doanh nghiép.

Tai liéu tham khao:

Cac loai hoc liéu khac:

Cac tai licu k¥ thuat ¢ lién quan tim kiém tir internet

8. Danh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thiwe danh
gia

Muc dich

Chuéan dau ra ctia hgc
phan

Tu luan

Panh gia kha ning hiéu va van dung kién
thie 1y thuyét dé giai quyét cac bai toan
chirng minh, tinh toan, va trinh bay lap

luan toan hoc mot cach chat ché, logic.

CLOl1, CLO2, CLO3

Bai tap trén lop

Rén luyén k¥ nang van dung 1y thuyét dé
gidi bai toan cu thé theo nhom hoidc ca
nhan, phat trién tu duy phan bién, ning
lyc phan tich, va kha nang trinh bay 161

giai mach lac.

CLOl1, CLO2, CLO3,
CLO4

Bai tap & nha

Danh gia nang luc tu hoc, tu duy ddc lap
va kha nang van dung kién thic vao cac

tinh hudng nang cao hodc mé rong; dong

CLOl1, CLO2, CLO3,

thoi phat trién ky ning nghién ctu ca CLO4
nhan va giai quyét bai toan theo hudng
sang tao.
8.2. Ké hoach kiém tra danh gia theo CLO
STT | Hinh thirc Tiéu chi danh gia Thoi diém | CPR ciia | Trong
danh gia HP i)




1 ) o o CLO1,
Tinh chu dong, murc do tich cuc .
o Toan dot CLO2,
Quad trinh | tham gia cic hoat dong trong A 50%
. thuc tap CLO3,
dot thuc tap
CLO4
P Bao céo thuc tap Cudi dot| CLOI -
2 | Cudi ky ) 50%
thuc tap CLO4

8.3 Thang danh gia chuin diu ra (CLO)
CLO1: Xac dinh duoc céc kién thire thuc té vé doanh nghiép, qui trinh van hanh cua doanh
nghiép, hoat dong san xuét, diy chuyén cong nghé, trang thiét bi, may moc va dic biét

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds

Thang danh gia Expectation | Improvement adequate expectation expectations

< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Xac dinh duoc | Khong xac | Xac dinh | X4c dinh Xéc dinh va Xac dinh va
cic kién thie | dinh duoc duoc nhung | dugc day da | phan tich duge | dién giai
thuc té vé doanh ' . chua day du mdt cach rd dugc  mot
nghiép, qui trinh raqg, logic, c6 | cach sang taq
vin hanh cua chiéu sau ca‘iAc ‘ kh’a’u
oA niém va cac

doanh  nghiép, j

hoat dong san
xuit, day chuyén
cong nghé, trang
thiét bi, may
moc va dac biét

két qua co
ban lién
quan.

CLO2: Van dung duogc cac kién thirc néu trén kha nang thuc hién cac cdng viéc van hanh
thiét bi trong hé thong cong nghé thong tin, hay diéu khién mdt qué trinh tu dong hoda trong

doanh nghiép;
Fail - Beginning - Developing Sufficient - Exemplary
Th b ois Below Needs - Marginally Meet - Exceeds

ang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

Van dung dugc | Khong van | Van  dung | Vén dung Vén dung va Van dung va
cac kién thuc dung duoc duoc ‘nhu’ng duoc day du | phan tich dugc | dién gidi
néu tréen  kha chua day du mot cach rd dugc  mot
ning thuc hién rang, logic,c6 | cach  sang

cac cong viéc
van hanh thiét bi

chiéu sau

tao cac khai
niém va cac
két qua co

6




trong hé thong
cong nghé thong
tin, hay diéu
khién mot qua
trinh tu dong hoa
trong doanh
nghiép;

ban lién

quan.

CLO3: Van dung duoc cac cong cu sO va phan mém véi cac van dé€ lién quan nganh hoc;

C6 kha ning tham gia tryc tiép vao cac cong viée chuyén mon nghé nghiép

Fail - Beginning - Developing Sufficient - Exemplary

Th 0h oid Below Needs - Marginally Meet - Exceeds
ang danh gia Expectation | Improvement adequate expectation | expectations

< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Véan dung duoc | Khong thyc | Thuc Thuc Thuc hién/Véin | Thuc
cac cong cu s | hién/van hién/Van hién/Van dung dugc va | hién/Van
va phin mém voi | dung duoc dung  dugc | dung dugc | phén tich duoc | dung  mét
cac vAn dé lien nhung chua | day dunhung | mot cach linh | cach  sang
quan nganh hoc; day du 011111~ trong | hoat tao
C6 kha nang naung

truong  hop

tham gia truc
tiép vao cac cong
viéc chuyén mon
nghé nghiép

quen thudc

CLO4: Thuc hién dugc kha ndng téng hop, phan tich, dinh huéng nghién ctru, ty cip nhat

kién thirc dé thich nghi; dua ra dinh huéng giai quyét cac van dé phat sinh chuyén nganh

trong thuc té van hanh, bao mat dit liéu.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Thyc hién Khoéng thyc | Tu hoc va Thuc hién Chu dong tu Tu nghién
duoc kha ning hién duogc gi’éi quét duoc qua hoc, doc hiéu ciru sang
van de don trinh tu hoc tai liéu chuyén | tao, giéi

téng hop, phan
tich, dinh huéng
nghién cuu, tu
cap nhat kién
thirc d€ thich

gian khi c6
huéng dan
cu thé

va van dung
kién thirc dé
giai quyét
bai toan
trong tinh

nganh va van
dung kién thtrc
vao cac tinh
hudng mé
rong

quyét duoc
van dé moi
hodc phuc
tap, va dé
xuat phuong




nghi; dua ra dinh
hudng giai quyét
cac van dé phat
sinh chuyén
nganh trong thuc
té van hanh, bao

mat dir liéu.

hudng quen phap hoc tap
thudc hiéu qua

9. Cac quy dinh chung

Cam két cua giang vién

- Thyc hién ddy du ni dung, thoi lugng va tién
do giang day theo dé cuong hoc phan

- HO tro, tu van hoc tap va giai dap thic mic cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra danh gia
két qua hoc tap.

Yéu cau doi véi ngudi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bi bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va
hop tac nhom.

- Thé hién thai d6 nghiém tac, chuan muc va c6
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du day da cac
budi hoc theo ké hoach cua hoc phén.

- Viéc diém danh duge thuc hién nghiém tuc &
tung budi hoc; ngudi hoc di tré hodc ra vé sém
qua 15 phut s& bi tinh 13 ving mat.

- Truong hop ving mit vi 1y do chinh dang (ém
dau, cong tac...) phai thong bao trudc va cung
cip minh chimg khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung XU van minh, ton trong giang vién va ban
hoc; khong gdy mat trat ty trong 16p.

- Chi str dung thiét bi dién tr cho muc dich hoc
tap khi duoc phép.

- Gilr gin v€ sinh, co s¢ vat chit va tuan thu
chuan myc dao dirc nghé nghiép su pham.

Céc quy dinh khac

- Tuan thu cic quy dinh cta Nha truong lién
quan dén hoc tap va thi cu.

- Trung thyc trong hoc tap va kiém tra, tuyét dbi
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khoa khi duoc yéu cau.
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BO GIAO DUC VA BAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HQC QUY NHON Doc 1ap — Tw do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: PO AN 1
Tén tiéng Anh: Internship 1
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Ma hoc phan: 1010468

2) Sb tin chi: 2

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 0

- Bai tép 0

- Thao luan: 0

- Thyc hanh/Thi nghi¢m: 60

- Tong s6 tiét quy dodi 30

4) Day cho SV nam thtr Hoc ky 5, nam thu 3

5) Hoc phan hoc trudc:

+ Giang vién cua Khoa Toan va Thong ké

6) Cac giang vién giang da
) Cac giang vien giang day + Nguoi HD bén CSTT DA

7) Khoa Quan 1y hoc phan Toan va Thong keé

. . Bit budc O Tu chon tu do
8) Loai hoc phan: ,
OTy chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

‘ O Co s& nganh/khéi nganh
9) Thudc thanh phan hoc tap
[0 Chuyén nganh

0 Bo tro




Thuyec tap, thuc té
O D6 4n tét nghiép/Khoa luan tét nghiép

Tiéng Viét
10) Ngon ngir giang day )
L] Tiéng Anh

Truc tiép
11) Phuong thirc gidng day O Tryc tuyén

O Truec tiép va truc tuyén

2. M ta hoc phan:

Trang bi cho sinh vién céc kién thirc va k¥ ning str dung cac kién thirc da hoc dé xay dung mot
du 4n Toan ung dung trong thuc té tai cong ty cong nghé thong qua cac ndi dung duoc cung
cap cho ngudi hoc: Tim hiéu nhitng thanh phan, nguyén tic khi xdy dung du an, tim hiéu va
chon cong cu trién khai, cac kién thuc lién quan dén viéc chuan bi trude du an, cac cong doan

xay dyng, tién hanh trién khai mé hinh ung dung, danh gia va giam sat, quan tri hé thong.

3. Muc tiéu ciia hoc phan

+ CO1: Cung cép cac kién thtc chuan bi xay dung du an khoa hoc dir liéu trong thuc té:
Nguyén tac, thanh phﬁn, cong doan va cong cu; Trang bi cho ngudi hoc kién thire st dung két
hop céac ndi dung da duoc hoc dé xay dung cac thanh phan trong mot du 4n Toan tng cu thé;

kién thirc lién quan dén viéc trién khai va déanh gia du an trong thyc té.

+CO2: Ren luyén cho SV cac ky néng 1ap trinh tmg dung trén cac nén tang. Xay dung, phat
trién tng dung Toéan hoc trong mét s linh vuc cu thé;

+ CO3: HV ¢6 thé tu cha va tu chiu trach nhiém lién quan dén dit liéu, cac van dé lién quan
trong qua trinh xay dung va trién khai du an.

4. Chuin dau ra ciia hoc phan (CLOs)

(Chuan dau ra cta hoc phan va mdi lién hé vai cac chi bao ciia PLOs )

Hoc phan déng gop cho chuan dau ra PLO cua chuong trinh dao tao tai PI theo muic d6 sau: L =
Miuic thip; M = Mic trung binh; H = Mic cao

Ki . DPoéng gop cho | Mirc do
N Noi dung CLO ) )
hi¢u PLO.PI dong gop

CLO1 | Xac dinh dugc y nghia va cach van dung cac thanh | PLO2 (PI 2.2) X, M




phan cua dy an tir khi thanh 14p cho dén trién khai | PLO3 (PI 3.2) X, M
trong thuc té; ¥ nghia va cach sit dung mot sb
cong cu dé xay dung du an
Van dung cac kién thuc lién quan dé phan tich
CLO2 | Yéu cau bai toan, t6 chirc dir lidu dau vao; Xay PLOS (PI5.1) X,M
dung m6 hinh toan hoc cho bai toan thich hO’p vOi | PLO5 (P15.2) X,M
dirliéu dau vao cia dy an.
Co ky nang trong viéc st dung céc cong cukhac | PLO3 (P13.2) X, M
CLO3 | nhau dé dong goi mé hinh toan hoc vao cac moi
truong ung dung khic nhau;
PLOS (PI5.1) Y,M
Co ky nang danh gia két qua dat dugc cua du an
CLO4 | khi trién khai; thuc hién cac thao tac, cac cong PLOS (PI5.2) Y,M
doan dé thyc hién mot dy 4n Toén ing dyng | PLO6 (P16.1) X,M
trong thye té. PLOG6 (P16.2) X, M

5. Phwong phap, hinh thirc td chirc day hoc

Phuwong phap, Chuan diu ra
hinh thirc to Muc dich ciia hoc phan
chirc day hoc dat duwoc

Thuyét gidng két Gilp nguoi ho? tiép c’an va nam vimng cac khai
hop véi trinh | niém co ban v€ quy tac, quy dinh thyc tap, lam | CLO1-CLO4
chiéu, minh hoa | ¢ an, ...
Tao diéu kién, hudng din dé ngudi hoc thuc hién
Thyc hanh SO caaA CLO1-CLO4
tot viéc thuc hién do6 an
6. Ké hoach giing day chi tiét
Buéi hoc Noi dung CDR hgc
phan
€] 7 2) (€))
[1] Bai 1: Tim hiéu cac cong doan, cong cu xay dung CLO1
(2tiét) | duan CLO2
[2] Budi thuc hanh sb 1: Thuc hanh cai dat va sir dung cong cu CLO2
(5 tiet) xdy dung hé thdng, phan tich cac yéu cau dén tir du 4n can
trién khai.
[3] Bai 2: Céac budce trong quy trinh xay dung mot du an CLO1

(2 tiét) CLO2

[4] Budi thuc hanh sb 2: Thuc hanh phan tich bai toan, tim hiéu CLOlI, CLO2,

(5tiét) | dit liéu, chuan hoa dit liéu theo yéu cau dau vao ctia du an. CLO3




[5] Budi thyc hanh s6 3: Xay dung bo dir liéu chuan CLOI1, CLO2,
(5tiét) | cho mo hinh giai quyét bai toan dua ra cta du 4n. CLO3

[6] Bai 3: Xac dinh m6 hinh hoc may thich hop véi CLO1, CLO2,
(3 ti€t) | céc kicu dit lidu dau vao ciia dy 4n. CLO3

[7] Buobi thuc hanh sb 4: Thuc hanh xay dung mo hinh hoc CLO1, CLO2,
(5tiét) | may v6i bo dir lidu da chudn bi cua dy CLO3

an.

[8] Budi thuc hanh 5: Thuc hanh xay dung mo hinh CLOl1, CLO2,
(5tiét) | hoc may cho bo dir liéu du vao cua dy an. CLO3

[9] Bai 4: Panh gia va cai tién mo hinh CLOl1, CLO2,
(2 tiét) CLO3

[10] Buodi thuc hanh s6 6: Thir nghiém mo6 hinh hoc may da xay CLO1, CLO2,
(5tiét) | dung véi cac b test va ddnh gia cacmo hinh. CLO3

[11] Buoi thuc hanh s6 7: Thuc hanh dé xuat cac giai CLO1, CLO2,
(5 tiét) | phap cai thién mo hinh. CLO3

[12] Bai 5: Phuong phap dong goi va trién khai mo CLO3
(2 tiét) | hinh trong thyc té.

[13] Budi thuc hanh sb 8: Thuc hanh 1ap trinh dong CLO1, CLO2,
(5tiét) | go6i mo hinh dé trién khai trén méi trudng tmgdung web. CLO3

[14] Buoi thuc hanh s6 9: Thuc hanh 1ap trinh dong CLOI, CLO2,
(5tiét) | goi mo hinh dé trién trén cac moi trudng serverva di dong. CLO3

[15] Budi thyc hanh s6 10: Thyc hanh danh gia va cai CLO1, CLO2,
(5 tiét) thién irng dung trén cdc moi truong khac nhau. CLO3, CLO4

[16] Bai 6: Cac cong doan dong dy an. CLO1, CLO2,
(2 tiét) CLO3, CLO4

[17] Buobi thuc hanh s6 11: Thuc hanh thao tac thir CLOl1, CLO2,
(5tiét) | nghiém danh gia két qua dat duoc cua du an CLO3, CLO4

[18] Budi thyc hanh s6 12:Thuc hanh phan tich, danh CLO1, CLO2,
(5tiét) | gia va tong két hoan thanh du 4n. CLO3, CLO4

7. Tai liéu phuc vu mon hoc

Giao trinh chinh:

[1] Theo su giéi thiéu clia cac gidng vién va can bd hudng dan d6 an

Tai liéu tham khao:

[2] Céc vin ban, tai liéu cua Khoa Toan va Thong ké, cia Nha truong

8. Panh gia két qua hoc tap
8.1. Hinh thire danh gia theo CLO

Hinh thic danh

Muc dich

Chuan dau ra cua hoc

phan

Tu luan

Danh gid kha nang hiéu va van dung cac

CLO1, CLO2, CLO3




khai niém va cac két qua cua logic Toan hoc
va trinh bay lap luan toan hoc mét cach chat

chg, logic.

Rén luyén k¥ ning van dung 1y thuyét dé
giai bai toan cuy thé theo nhém hoac ca nhan, CLOl1, CLO2, CLO3,

Bai tap trén lop Y i 1A < A
phat trién tu duy phan bién, ndng lyc phan CLO4
tich, va kha nang trinh bay 161 giai mach lac.
banh gid nang luc tu hoc, tu duy doc lap va
kha ning van dung kién thirc vao cac tinh
oA 1a z A 5 . \ ..| CLOI, CLO2, CLO3,
Bai tap ¢ nha hudng nang cao hoac md rong; dong thoi

’ - R ~ - A Ja 7 A \ CLO4
phat trién k§ ndng nghién ctu cd nhin va

giai quyét bai toan theo hudng sang tao.

8.2. Ké hoach kiém tra danh gia theo CLO

L, A N CDR cia | Trong
STT Danh gia Tiéu chi danh gia Thoi diem "
HP i}
1 Quad trinh 40%
Tham dy day da cic budi
hoc, dang gi0, tich cuc tham
. . CLOl,
s gia hoat dong hoc tip trén | Tat cd céc
Chuyén can T o .. CLO2,
16p va c6 thai d§ nghiém tac | buoi hoc
. ST CLO3,
trong sudt qua trinh hoc
phan.
Thyc hién ddy du, dung yé
e e 0, CHne | cLo,
cau, trinh bay chat ch¢, thé [Cac  budi
o - N A CLO2,
Bai tap hién tu duy phan tich va van hoc 5, 11, CLO3
dung kién thirc vao viéc giai (14, 15 ’
A CLO4
bai tap.
Giai cac bai toan tu luan, .. CLOl,
2 . , ) . ) | Budi  hoc
Kiém tra gifta ky | chimg minh, tinh todn, van 1 CLO2,
dung kién thire da hoc. CLO4




60%

2 Cudi ky
banh gia kha nang van dung
tong hop kién thuc dé giai [Theo ké| CLOI
Thi két thiic hoc | bai toan tu ludn mét cach |hoach dao CLO2
phan chinh xac, logic va chat chg, | tao cua CLO3
theo yéu cau hoc phan va | Nha truong CLO4

dap an chuan cua giang vién.

b

b

b

8.3 Thang danh gia chuin diu ra (CLO)

CLOI: ?(éc dinh dugc y nghia va cach van dung céc thanh phén cua dg an tu khi thanh 14p cho
dén trién khai trong thyc t€; y nghia va cach s dung mot s6 cong cu dé xay dung du an

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Xac dinh dugc v | Khong xac | xéac dinh | xdc dinh | xac dinh duogc | xac dinh
nghia va cach dinh  duoc | duoc mot so dang va phan tigh duoc va
van dung cac hodc Xac ding, da, dién | phan  tich
thanh phﬁn cua | dinh sai giai hop ly toan  dién,
du 4n tir khi | hoantoan vin  dung
thanh lap cho linh hoat
dén trién  khai

trong thuc té; y
nghia va céach su

dung mot so
cong cu dé xay
dung du an

CLO2: Van dung céac kién thuc

lién quan dé phan tich yéu cau bai toan, to chuc dir li¢u dau
h hop véi dirliéu dau vao cua du

vao; xay dung md hinh hoc mdy cho bai toan thic an.

Fail - Beginning - Developing Sufficient - Exemplary
Th inh i Below Needs - Marginally Meet - Exceeds
ang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85%-100%
Van dung cac | Khong van | van dung van dung | van dung | van dung
kién thic lién | dung duoc dugc mot s6 | ding thanh thao, | dugc va khai
quan dé phan tich nhung  con thuc hién ding | thac linh
sai sO6t hodc cac budc phan | hoat

yéu cau bai toan,




t6 chire dir liéu chua logic tich, xuét duoc
dau  vao; xay két qua phu
dung md hinh hop

hoc may cho bai
toan thich hop
voi dit lidu dau
vao cua du an.

CLO3: C6 k¥ nang trong viéc sir dung cic cong cu khic nhau dé dong goéi mé hinh hoc may

vao cac moi trudong ing dung khac nhau;

Fail - Beginning - Developing Sufficient - Exemplary
Thane dénh vi4 Below Needs - Marginally Meet - Exceeds

ang danh gla | pypectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

C6 ky nang trong | Khong c6 ky | Co6 kj nang | Su dung | Su dung ding | Su dung
viéc st dung cac | nang str dyng 1 s0 | dung cac | cac cong cu ket | sang tao cac
cong cu khac cong cu cong cu qua phu hop cong cu ket
nhau dé dong gbi qua phu hop

mo hinh hoc may
vao cac moi
truong ung dung
khac nhau;

CLO4: C6 ky nang danh gia két qua dat dugc cua du an khi trién khai; thuc hién cac thao

tac, cac cong doan déthuc hién mot du an khoa hoc dit liéu trong thuc té.

Fail - Beginning - Developing Sufficient - Exemplary
Th inh i Below Needs - Marginally Meet - Exceeds

ang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85%-100%

Co ky nang danh | Khong c6 ky | C6 ky nang | St dung | Su dung ding | Su dung
gia két qua dat nang st dung 1 s0 | dung cac | cac cong cu két | sang tao cé’c
dugc cua du én cong cu cong cu qua phu hop cong cy ket
khi trién khai; qua phu hop

thuc hién cac
thao tac, cac
cong doan dé
thuc hién mot
du an khoa hoc
dir liéu trong
thyc té.




9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién ddy du noi dung, thoi luong va tién do
giang day theo dé cuong hoc phén.

- HJ trg, tu van hoc tap va giai dap thic mic cho
nguo1 hoc.

- Cong bang, minh bach trong kiém tra d4nh gia két
qua hoc tap.

Yéu cau doi véi nguoi hoc

- Tham gia ddy du, ding gio' cac budi hoc va chuin
bi bai trudce khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va hop
tac nhoém.

- Thé hién thai do nghiém tic, chudn muc va co
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc c6 trach nhiém tham du dﬁy du cac
budi hoc theo ké hoach cua hoc phén.

- Viéc diém danh duoc thuc hién nghiém tac ¢ tirng
budi hoc; ngudi hoc di tré hodc ra vé som qua 15
phut s& bi tinh 13 vang mat.

- Truong hop vang mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong bao trudc va cung cp
minh chtng khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung xtr vin minh, ton trong gidng vién va ban
hoc; khong gdy mat trat ty trong 16p.

- Chi st dung thiét bi dién tr cho muc dich hoc tap
khi dugc phép.

- Gilr gin v¢ sinh, co s¢ vat chit va tuan thu chuin
muc dao dtrc nghé nghiép su pham.

- Tuén thu cac quy dinh ctia Nha truong lién quan
dén hoc tap va thi cu.
- Trung thyc trong hoc tap va ki€m tra, tuyét doi

Céc quy dinh khéc khong gian lan.
- Tich cuc tham gia cac hpat dong chuyén mon,
ngoai khoa khi dugc yéu cau.
Gia Lai, ngay  thang  nam 2025
GV. BIEN SOAN TK. QL HQC PHAN




TS. Mai Thanh Tén PGS.TS Lé Cong Trinh

GD. CTDT TK. QL. CTDT

TS. Lé Quang Thuin PGS.TS Lé Cong Trinh
HIEU TRUONG



BO GIAO DUC VA BAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HQC QUY NHON Doc 1ap — Tw do — Hanh phiic

PE CUONG CHI TIET
HQC PHAN: PO AN 2
Tén tiéng Anh: Internship 2
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phan:

1) Ma hoc phan: 1010469

2) Sb tin chi: 2

3) Hoat dong hoc tap (s6 tiét)

- Ly thuyét: 0

- Bai tép 0

- Thao luan: 0

- Thyc hanh/Thi nghi¢m: 60

- Tong s6 tiét quy dodi 30

4) Day cho SV nam thtr Hoc ky 7, nam thu 4

5) Hoc phan hoc trudc: HP: D6 an 1, Ma HP: 1010468

+ Giang vién cua Khoa Toan va Thong ké

6) Cac giang vién giang da
) Cac giang vien giang day + Nguoi HD bén CSTT DA

7) Khoa Quan 1y hoc phan Toan va Thong keé

. . Bit budc O Tu chon tu do
8) Loai hoc phan: ,
OTy chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

‘ O Co s& nganh/khéi nganh
9) Thudc thanh phan hoc tap
[0 Chuyén nganh

0 Bo tro




Thuyec tap, thuc té
O D6 4n tét nghiép/Khoa luan tét nghiép

Tiéng Viét
10) Ngon ngir giang day )
L] Tiéng Anh

Truc tiép
11) Phuong thirc gidng day O Tryc tuyén

O Truec tiép va truc tuyén

2. M ta hoc phan:

Tiép theo hoc phan P 4n 1, hoc phan D6 an 2 trang bi tcho sinh vién cac kién thirc va k¥ ning
su dung cac kién thuc da hoc dé xay dung mot du an 16n hon vé Toan ung dung trong thuc té
tai cong ty cong nghé thong qua cac ndi dung dugc cung cap cho ngudi hoc: Tim hiéu nhiing
thanh phan, nguyén tac khi xay dung dy 4n, tim hiéu va chon cong cu trién khai, cac kién thirc
lién quan dén viéc chuan bi truée du an, cac cong doan xay dung, tién hanh trién khai moé hinh

mg dung, danh gia va giam sat, quan tri hé thong.

3. Muc tiéu ciia hoc phan

+ CO1: Cung cép cac kién thtc chuan bi xay dung du an khoa hoc dir liéu trong thuc té:
Nguyén tac, thanh phﬁn, cong doan va cong cu; Trang bi cho ngudi hoc kién thire st dung két
hop cac ndi dung di duge hoc dé xay dung cac thanh phan trong mot du 4n Toan tng cu thé;

kién thirc lién quan dén viéc trién khai va déanh gia du an trong thuc té.

+CO2: Ren luyén cho SV cac ky néng 1ap trinh tmg dung trén cac nén tang. Xay dung, phat
trién tng dung Toéan hoc trong mét s linh vuc cu thé;

+ CO3: HV ¢6 thé ty cha va tu chiu trach nhiém lién quan dén dit liéu, cac van dé lién quan
trong qua trinh xay dung va trién khai du an.

4. Chuin diu ra ciia hoc phan (CLOs)

(Chuén ddu ra cua hoc phan va mdi lién hé vé6i cac chi bao cua PLOs )

Hoc phan dong gop cho chuan dau ra PLO cua chuong trinh dao tao tai PI theo muic d6 sau: L =
Miuic thip; M = Mic trung binh; H = Mic cao

Ki . DPoéng gop cho | Mirc do
N Noi dung CLO ) )
hi¢u PLO.PI dong gop




Xac dinh dugc y nghia va cach van dung cac thanh

CLOI phan cua dy an tir khi thanh 14p cho dén trién khai | PLO2 (PI2.2) X, M
trong thuc té; ¥ nghia va cach st dung mét sé | PLO3 (PI3.2) X, M
cong cu dé xay dung du an

Van dung cac klen thirc 1i€n quan de phan tich

CLO2 | Yéu cau bai toan, t6 chirc dir lidu dau vao; Xay PLOS (PI5.1) X,M
dyng m6 hinh toan hoc cho bai toan thich hO’p voi | PLO5 (P15.2) X,M
dirliéu dau vao cia dy an.
Co ky nang trong viéc st dung céc cong cukhac | PLO3 (P13.2) X, M

CLO3 | nhau dé dong goi mé hinh toan hoc vao cac moi

truong ung dung khic nhau;
) PLOS (PI5.1) Y,M
Co ky nang danh gia két qua dat dugc cua dy an
CLO4 | khi trlen khai; thuc hién cdac thao tac, cac cong PLOS (PI5.2) Y,M
doan dé thuc hién mot dy én Todn tmg dung | PLOO6 (P16.1) X,M
trong thye té. PLOG6 (P1 6.2) X, M

5. Phwong phap, hinh thirc td chirc day hoc

Phuwong phap, Chuan diu ra
hinh thire to Muc dich cua hoc phan
chirc day hoc dat duwoc

Thuyét gidng két Guup nguoi ho? tiep c’an va nam virng cac khai
hop vé6i trinh | niém co ban vé quy tac, quy dinh thyc tép, lam | CLO1-CLO4
chiéu, minh hoa | 4 an, ...
Tao diéu kién, hudng din dé ngudi hoc thyc hién
Thyc hanh X caaA CLO1-CLO4
tot viéc thuc hién do6 an
6. Ké hoach giing day chi tiét
Buéi hoc Noi dung CDR hgc
phan
1) q 2) 3)
[1] Bai 1: Tim hi€u céc cong doan, cong cu xay dung dy an CLO1
(2 tiet) CLO2
[2] Budi thuc hanh sb 1: Thuc hanh cai dat va sir dung cong cu CLO2
(5 tiet) xdy dung hé thdng, phan tich cac yéu cau dén tir du 4n can
trién khai.
[3] Bai 2: Céac budce trong quy trinh xay dung mot du an CLO1
(2 tiet) CLO2




[4] Buoi thyc hanh s6 2: Thyc hanh phén tich bai toan, tim hiéu | CLOI1, CLO2,
(5 tiét) | dit liéu, chuén hoa dit liéu theo yéu cau dau vao cua du an. CLO3

[5] Budi thyc hanh s6 3: Xay dung bo dir liéu chuan CLO1, CLO2,
(5 tiét) | cho md hinh giai quyét bai toan dua ra cta du 4n. CLO3

[6] Bai 3: Xac dinh m6 hinh hoc may thich hop véi CLO1, CLO2,
(3 ti€t) | céc kicu dit lidu dau vao ciia dy 4n. CLO3

[7]’ Buobi thuc hanh sb 4: Thuc hanh xay dung mo hinh hoc CLOl1, CLO2,
(5 tict) may voi bo dit li¢u da chuén bi cua du CLO3

an.

[8] Budi thuc hanh 5: Thyc hanh xay dung mo hinh CLO1, CLO2,
(5tiét) | hoc méy cho bo dir liéu dau vao cua dy an. CLO3

[9] Bai 4: Panh gia va cai tién mo hinh CLO1, CLO2,
(2 tiét) CLO3

[10] Buo6i thyc hanh s6 6: Thir nghiém mo6 hinh hoc may da xay CLO1, CLO2,
(5tiét) | dung véi cac b test va ddnh gia cacmo hinh. CLO3

[11] Buoi thuc hanh s6 7: Thuc hanh dé xuat cac giai CLO1, CLO2,
(5 tiét) | phap cai thién mo hinh. CLO3

[12] Bai 5: Phuong phap dong goi va trién khai mo CLO3
(2 tiét) | hinh trong thyc té.

[13] Budi thuc hanh sb 8: Thuc hanh 1ap trinh dong CLO1, CLO2,
(5tiét) | go6i mo hinh dé trién khai trén méi trudng tmgdung web. CLO3

[14] Buoi thuc hanh s6 9: Thuc hanh 1ap trinh dong CLOI, CLO2,
(5tiét) | goi mo hinh dé trién trén cac moi trudng serverva di dong. CLO3

[15] Budi thyc hanh s6 10: Thyc hanh danh gia va cai CLO1, CLO2,
(5 tiét) | thién tng dung trén cac moi trudng khac nhau. CLO3, CLO4

[16] Bai 6: Cac cong doan dong dy an. CLO1, CLO2,
(2 tiét) CLO3, CLO4

[17] Buobi thuc hanh s6 11: Thuc hanh thao tac thir CLOl1, CLO2,
(5 tiét) | nghiém danh gia két qua dat duoc cua du an CLO3, CLO4

[18] Budi thyc hanh s6 12:Thuc hanh phan tich, danh CLO1, CLO2,
(5tiét) | gia va tong két hoan thanh du 4n. CLO3, CLO4

7. Tai liéu phuc vu mon hoc

Giao trinh chinh:

[1] Theo sy gidi thiéu cua cac gidng vién va can by hudng dan do 4n 2

Tai liéu tham khao:

[2] Céc vin ban, tai lidu cua Khoa Toan va Thong ké, ciia Nha trudong

8. Panh gia két qua hoc tap
8.1. Hinh thire danh gia theo CLO




Hinh thiwe danh

Muc dich

Chuan dau ra cua hoc

gia phén
DPanh gia kha ning hiéu va van dung cic
A khai niém va cac két qua cua logic Toan hoc
Ty luan L o o § CLOl1, CLO2, CLO3
va trinh bay lap luan toan hoc mét cach chat
chg, logic.
Rén luyén k¥ ning van dung 1y thuyét dé
o giai bai toan cuy thé theo nhém hoac ca nhan, CLOl1, CLO2, CLO3,
Bai tap trén l6p

phat trién tu duy phan bién, ning luyc phan

tich, va kha nang trinh bay 161 giai mach lac.

CLO4

Bai tap ¢ nha

banh gid nang luc tu hoc, tu duy doc lap va
kha ning van dung kién thirc vao cac tinh
huéng nang cao hoic mé rong; dong thoi
phat trién ky ning nghién ctru c4 nhan va

giai quyét bai toan theo hudng sang tao.

CLOl1, CLO2, CLO3,
CLO4

8.2. Ké hoach kiém tra danh gia theo CLO

o A N CDR cia | Trong
STT Danh gia Tieu chi danh gia Thoi diém A
HP i)
1 Quad trinh 40%
Tham du day da cic budi
hoc, dung gi0, tich cuc tham
. . CLOl,
s gia hoat dong hoc tip trén | Tat cd céc
Chuyén can T o .. CLO2,
16p va c6 thai d§ nghiém tac | buoi hoc
. T CLO3,
trong sudt qua trinh hoc
phan.
Thuc hién ddy du, dung yé
. ) > ugyt} .. CLOl,
cau, trinh bay chat chg, thé Cac  budi
: . CLO2,
Bai tap hién tu duy phéan tich va van hoc 5, 11, CLO3
dung kién thirc vao viéc giai (14, 15 ’
R CLO4
bai tap.




Gial cac bai toan tu luan, . CLOl,
. ) ) Bu6i hoc
Kiém tra gitta ky | ching 1”1’111’11’1, tinh toan, van 1 CLO2,
dung kién thirc da hoc. CLO4
2 Cuéi ky 60%

banh gia kha nang van dung

tong hop kién thuc dé giai [Theo ké| CLOI,

Thi két thiic hoc | bai toan tu ludn mét cach | hoach dao CLO2,

phﬁn chinh xac, logic va chat chg, | tao cua CLO3,

theo yéu cau hoc phan va | Nha trudng CLO4
dap an chuan cia giang vién.

8.3 Thang danh gia chuin dau ra (CLO)

CLO1: Xac dinh dugc y nghia va cach van dung cac thanh phan cta du an tur khi thanh lap cho
dén trién khai trong thyc t€; y nghia va cach s dung mdot s6 cong cu dé xay dung du an

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
Xac dinh dugc v | Khong xac | xéac dinh | xdc dinh | xac dinh duogc | xac dinh
nghia va cach dinh  duoc | duoc mot s ding va phan tigh duoc va
van dung céc hoac Xxac ding, da, dién | phan  tich
thanh phﬁn cua | dinh sai giai hop ly toan  dién,
du 4n tr Kkhi |hoantoan vin  dung
thanh lap cho linh hoat
dén trién  khai

trong thuc té; y
nghia va céach su

dung mot so
cong cu dé xay
dung du an

CLO2: Van dung céac kién thuc lién quan dé phén tich yéu cau bai toan, to chuc dir liéu dau
vao; xay dung md hinh hoc mdy cho bai toan thich hop véi ditliéu dau vao cia du an.

Thang danh gia

Fail -
Below
Expectation

< 40%

Beginning -
Needs
Improvement
40%-54%

Developing
- Marginally
adequate
55%-69%

Sufficient -
Meet
expectation

70%-84%

Exemplary
- Exceeds
expectations
85% - 100%




Van dung cac | Khong van | van dung | van dung | van dung | van dung

kién thiac lién | dung dugc dugc mot so | ding thanh thao, | dugc va khai
quan dé phan tich nhung  con thuc hién ding | thac linh
yéu cAu bai toan, sai sOt hodac cac budc phan | hoat
td chuc dit lieu chua logic tich, xuét dugc
ddu  vao; xdy két qua phu

2 hqp

dung md hinh
hoc may cho bai
toan thich hgp
voi dit lieu dau
vao cua du an.

CLO3: C6 k¥ ning trong viéc sir dung cac cong cu khac nhau dé dong goéi mé hinh hoc may

vao cac moi truong ing dung khac nhau;

Fail - Beginning - Developing Sufficient - Exemplary

i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%0-54% 55%-69% 70%-84% | 85% - 100%
C6 k¥ nang trong | Khong c6 ky | C6 k§ nang | St dung | St dung ding | St dung
viéc sir dung céac nang su dung 1 s0 | dung cac | cac cong cu két | sang tao Cé.’C
cong cu khac cong cu cong cu qua phu hgp cong cu ket

nhau dé doéng goi qua phu hop

moO hinh hoc may
vao cac moi
truong ung dung
khac nhau;

CLO4: Co6 ky nang danh gia két qua dat dugc cua du an khi trién khai; thuc hién céc thao

tac, cac cong doan déthyc hién mot du an khoa hoc dir liéu trong thuc té.

Fail - Beginning - Developing Sufficient - Exemplary
Th <nh ois Below Needs - Marginally Meet - Exceeds

ang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

C6 ky nang danh | Khong c6 ky | C6 k§ nang | St dung | St dung ding | St dung
gia két qua dat | nang sit dung 1 sO | dling cac | cac cong cu két | sang tao cac
duoc cua du an cong cu cong cu qua phu hop cong cu ket
khi trién khai; qua phu hop

thuc hién cac
thao tac, cac
cong doan dé




thuc hién mot
du an khoa hoc
dir li¢u trong
thuc té.

9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién ddy du noi dung, thoi lwong va tién do
giang day theo dé cuong hoc phan.

- HJ tro, tu van hoc tap va giai dap thic mic cho
nguoi hoc.

- Cong bang, minh bach trong kiém tra d4nh gia két
qua hoc tap.

Yéu cau doi voi ngudi hoc

- Tham gia day du, ding gio' cac budi hoc va chuin
bi bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan va hop
tac nhom.

- Thé hién thai do nghiém tic, chudn muc va co
trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc ¢6 trach nhiém tham du dﬁy du cac
budi hoc theo ké hoach cua hoc phén.

- Viéc diém danh duoc thuc hién nghiém tac ¢ tirng
budi hoc; ngudi hoc di tré hodc ra vé som qua 15
phut s& bi tinh 1a vang mat.

- Truong hop vang mit vi 1y do chinh dang (6m
dau, cong tac...) phai thong béo trudc va cung cip
minh chtng khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung x{r van minh, ton trong gidng vién va ban
hoc; khong gay mat trat tu trong 16p.

- Chi st dung thiét bi dién tr cho muc dich hoc tap
khi dugc phép.

- Gilr gin v¢ sinh, co s¢ vat chit va tuan thu chuin
muc dao dtrc nghé nghiép su pham.

Céc quy dinh khac

- Tuén thu cic quy dinh ctia Nha truong lién quan
dén hoc tap va thi cur.

- Trung thyc trong hoc tip va kiém tra, tuyét doi
khong gian lan.

- Tich cuc tham gia cac hoat dong chuyén mon,
ngoai khoa khi duoc yéu cau.




GV. BIEN SOAN

TS. Mai Thanh Tan
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Gia Lai, ngay  thang  nam 2025
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PGS.TS Lé Cong Trinh
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BO GIAO DUC VA BPAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC QUY NHON Poc lap — Ty do — Hanh phiic

'DE CUONG CHI TIET
HQC PHAN: THUC TAP DOANH NGHIEP

Tén tiéng Anh: Internship
THUQC CTPT NGANH TOAN UNG DUNG

1. Thong tin chung vé hoc phén:

1) M3 hoc phan: 1010470

2) S6 tin chi: 4

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 30

- Bai tap

- Thao luan:

- Thyc hanh/Thi nghi¢m: 240

- Tong s6 tiét quy doi 120

4) Day cho SV nam tht Hoc ky 8, nam thu 4

5) Hoc phan hoc trudc:

+ Lé Thanh Hiéu, Khoa Toan va Théng ké

+ Lé Cong Trinh, Khoa Toan va Théng ké

+ Lé Quang Thuan, Khoa Toan va Théng ké
6) Céc giang vién giang day + Mai Thanh Tan, Khoa Toan va Thong ké

+ Cao Téan Binh, Khoa Toan va Thong ké

+ Tran Ngoc Nguyén, Khoa Toan va Théng ké

+ Nguoi HD & co so thuc tap

7) Khoa Quan 1y hoc phan Khoa Toan va Thong ké

Bit budc O Tu chon tu do

8) Loai hoc phan: ,
[Ty chon theo dinh hudng (bat budc)

[1 Gido duc dai cuong

‘ [ Co s& nganh/khdi nganh
9) Thudc thanh phan hoc tap
[0 Chuyén nganh

0 B6 tro




Thuyec tap, thuc té

[ Db an tot nghiép/ Khoa luan tbt nghiép

Tiéng Viét
10) Ngon ngir giang day )
[1 Tiéng Anh

Truc tiép
11) Phuong thire gidng day O Tryc tuyén

O Tryc tiép va tryc tuyén

2. Mo ta hoc phan

Hoc phan nham muyc dich gitip cho sinh vién nganh Toan UD tim hiéu siu hon vao mdi
truong 1am viée thyc té, chuyén nghiép tai cac cong ty, doanh nghiép vé cac mang lién
quan dén khoa hoc dit liéu, tri tué nhan tao, tir d6 hoc héi cac kinh nghiém thuc tién tai
cac cong ty cong nghé, cac doanh nghié€p nha nudc, cong ty tu nhan, co quan nghién
ctru, dé tim hiéu, ap dung cac kién thtrc d3 hoc vao cong viéc thuc té cia mot doanh
nghiép va co quan nha nudc, rén luyén phong cach lam vi¢c theo nhom va ung xtr trong

quan hé cong tac.

3. Muc tiéu ciia hoc phan (ky hiéu COs)

+ CO1: Bo sung, cung ¢b va nang cao kién thirc, kinh nghiém vé cac van dé cua
khoa hoc dir liéu thuc hanh trong mdi trudng 1am viéc thuc tién tai cac doanh nghiép.
Ap dung dugc cac kién thire da hoc dé giai quyét cac van dé thuc tién nay sinh tai cong
ty, doanh nghiép.

+ CO2: Xac dinh 0 dugc muc tiéu, phuong phap luan, du kién két qua dat duoc
va dé xuat giai phap giai quyét van dé trong ké hoach va ndi dung thuc tap.

+CO3: Co k¥ ning tong hop, phan tich, giai thich, 14p luan va van dung Iy thuyét
dé giai quyét cac vin dé chuyén mon phat sinh trong thuc té; C6 k¥ ning lam viée
nhom, ky ning giao tiép voi nhiéu hinh thirc; trinh bay vin ban va thuyét trinh.

+ CO4: C6 kha nang lam vi¢c doc 1ap, c6 kha nang tu hoc, tu sang tao dé giai
quyét cac van dé trong thyc té, c¢6 trach nhiém véi nghé nghiép.

4. Chuin dau ra ciia hoc phan (CLOs)
(Chuan déu ra cua hoc phan va mdi lién hé vé6i cac chi bao cua PLOs )
Hoc phan déng gép cho chuan déu ra PLO cia chuwong trinh dao tao tai PI theo mirc do sau:
L = Miic thap; M = Mtic trung binh; H = Mtc cao

Ki Noi dung CLO Dong gop Mtrc 46
hi¢u cho PLO.PI | dong gop




CLOI | Ap dung cac kién thirc vé Toan va KHDL chuyén | PLO1 (PI1.2) X,H
sau hon dé giai quyét cac van dé thuc té nay sinh
trong thuc té thuc tap

CLO2 | Thiét lap dugc cic muc tiéu va yéu cau chung | PLO2 (P122) | XM
trong vi¢c lap ké hoach thuc tap va dinh huéng | PLO3 (P1.3.2) XM
giai quyét van d¢; Hé thong hoa dugc cac quy | PLO4(PL 4.1) Y .M
trinh va kién thirc dé giai quyét van dé trong thyc | PLOS(PL. 5.1) | XM
t&; Dé xuét cac giai phap k¥ thuét trong giai quyét | PLO5(PL 5.2) XM
cac van dé dit ra, va cac van dé phat sinh trong
thuc té.

CLO3 | C6 k¥ nang tién hanh 1ap ké hoach thuc tap bang | PLO2 (P1.2.2) XM
cach nghién ciru tinh hinh thuc té tai co s¢ thuc | PLO3 (PL.3.2) XM
tap, tim hiéu cac chu dé va tai liéu tham khao c6 | PLO4(P1. 4.1)| Y.M
lién quan; c6 kha nang lam viéc nhom, kha nang | PLO5S(PL. 5.1) XM
giao tiép, trinh bay, to chirc, k§ nang doc va hiéu | PLOS5(PI. 5.2) XM
cac tai liéu k¥ thuat bang tiéng Anh, k¥ ning
thuyét trinh va sttdung céac cong cu toan hoc hi¢u
qua nham tinh toan, giai quyét van dé trong thuc
té thyuc tap

CLO4 | Thyc hién duoc qué trinh sang tao va giai quyét | PLO5(PL. 5.1) XM
van dé nay sinh trong qua trinh thuc hién ké | PLO5(PI. 5.2) XM
hoach thuec tap.

5. Phwong phap, hinh thirc t6 chirc day hoc

Phuong phap,
hinh thirc to

Muc dich

Chuan dau ra
cia hoc phan

chirc day hoc dat dugc
Thuyét giang két Giap nguoi hf,)c tlepr can va nam virng cac’ khai CLO2. CLO3
hop v6i trinh niém co ban vé quy tac, quy dinh thuc tap, viét bao ’ ’
M ) CLO4
chiéu, minh hoa | c4o, ...
Tao diéu kién, huéng dan d€ ngudi hoe thuc hién | 1 01 CLO2
Thuc hanh L A A A A ’ ’
tot vi¢c thuc hién cong viéc thuc tap CLO3, CLO4

6. Ké hoach gidng day chi tiét

Thoi gian thyuc tap du kién dién ra trong 15 tuan.




Tuan hoc

No6i dung

CDR hgc
phan

(1)

2)

€)

- Ban CN Khoa gidi thiéu mot sé co so thuc tap (CSTT)
cho hoc phan TTDN cua sinh vién; Sinh vién hiéu rd nhitng
ndi dung va yéu cau cia hoc phan TTDN.

- Sinh vién lya chon, dé xuit co s& thuc tap, lién lac véi co
so thuc tap dé xin nhan thyc tap, hoan thanh cac thu tuc
theo yéu cau ctia don vi nhan thuc tap;

- Sinh vién dé xuit co so thuc tap, dé xuét tap thé can bod
huéng dan (giang vién trong Trudng + can bd hudng dan
bén CSTT)

- Khoa/Nha trudng viét gidy gidi thiéu va ra cac quyét dinh

thuc tap can thiét.

CLO1, CLOA4

- Sinh vién chon chu dé linh vuc minh mudn thuc tap; Tap
thé hudng dan hd trg, giup do, hudng dan sinh vién chon
dé tai/linh vuc thuc tap.

- Tap thé huéng dan va sinh vién trao doi dé xac dinh myc
tiéu, ndi dung va hinh thirc thuc tap.

- Sinh vién thu thap tai liéu tham khao lién quan dén linh
vuc quan tdm va chu dé thuc tap da xac dinh, nghién ctu
so bo tai liéu, viét dé cuong so bo va 1ap ké hoach thuc hién
chi tiét (néu rd: 1y do chon dé tai, muc tiéu, dbi tuong thuc
tap, pham vi thuc tap, phuong phap thuc hién, ....)

- Sinh vién b4o céo dé cuong va ké hoach thuc tap; Tap thé

hudng dan chinh stra va duyét nodi dung, ké hoach thuc tap.

CLOI,
CLO2,
CLO3,
CLO4

3--12

- Sinh vién dén lam viéc thuc té tai co s& thuc tap va phai
thuc hién cac cong viéc ma co s¢ thuc tap giao cho.

- Sinh vién phai quan sat, tim hiéu cac hoat dong thyc té 6
lién quan cha dé thuc tap; tim hiéu tryc tiép nhig ngudi
c6 lién quan; thu thap thong tin va dit liéu chuan bi cho viéc
viét Thu hoach TTDN.

- Phdi hop véi can bo hudng dan tai co sé thyc tap dé thuc
hién, hoan thanh ké hoach thuc tap.

CLOI,
CLO2,
CLO3




- Sinh vién phai thuong xuyén lién hé véi giang vién hudng
dan cta Truong dé bao céo tién do, dé trao ddi cac van dé
lién quan dén thuc tap va trao ddi cac nodi dung viét Thu
hoach TTDN; Giang vién theo doi, kiém tra tién do thuc
hién, danh gid muc d6 hoan thanh theo tirng ndi dung.

- Sinh vién viét, chinh stra va hoan thién bai Thu hoach | CLOL,

TTDN. CLO2,
CLO3,

- Giang vién kiém tra ndi dung Thu hoach TTDN CLO4

13--14

- Gtri Thu hoach TTDN dén co sé thuc tap xin xac nhan CLOl,

CLO4
15 - Co s¢ dao tao ky x4c nhan bang danh gia thyc tap cua SV

- Sinh vién ndop Thu hoach TTDN, két qua danh gia thuc
tap ctia CSTT va cac gidy to lién quan (néu c6) cho Khoa.

- Sinh vién béo céo két qua TTDN va giang vién hudng dan
danh gia bang hinh thtrc cho diém. Piém danh gia gdm c6

danh gia qua trinh va danh gia cudi ky.

7. Tai liéu phuc vu mon hgc

Tai liéu chinh 1. Cac TLTK do ngudi HD tai CSTT va GV huéng dan

Tai liéu tham khao 2. Cac TLTK khac tir internet, ....
thém:

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thirc d4nh gis Muc dich Chuan dau ra cua hoc
) phan
Danh gid viéc nhéan biét cac kién thirc
Tric nghiém va khai niém vé dién toan dam may va CLO1
cac dich vu co ban
banh gia viéc st dung cac dich vu dam
Thyc hanh A A 1k A CLO2, CLO3
may trong h¢ thong thong tin.
8.2. Ké hoach kiém tra danh gia theo CLO
st | Panh Tiéu chi d4nh gis Thoi | CBR | Trong
gia diém | cua HP sO
1 - Ngudi huéng dan thyc tap tai co so thue | Sudt | CLOI,
Qua | tap dua ra tidu chi danh gia va cho diém. | qud | CLO2,
trinh . o , N . trinh | CLO3
- Giang vién huong dan thyc tdp cua thue 50%
Truong dua ra tiéu chi danh gid va cho tép
diem.




- Piém qué trinh 13 trung binh cong cia

hai diém trén.

2 Hoc vién bdo céo va tap thé huong dan
danh gia két qua:
Cudi | - Nguoi huéng dan thuc tap tai co so thyue Ké
kp | tap dua ra tiéu chi dénh gi4 va cho diém. | thuc gigé
- Giang vién hudng din thuc tap cua |dot CLO3: 50%
Truong dua ra tiéu chi danh gia va cho ?ﬁlgc CLO4

diém.
Diém cuoi ky la trung binh cong cua hai
diém trén.

8.3 Thang danh gia chuan dau ra (CLO)
CLO1: Van dung cac kién thirc vé Toan va KHDL chuyén sau hon dé giai quyét cac van
de thuc t€ ndy sinh trong thuc té thuc tap.

, Fail - Below Beginning - Deve@oping - | Sufficient - | Exemplary -

Thang danh Expectation Needs Marginally Meet _ Exceeds
gia - 40 Improvement | adequate expectation | expectations
° 40%-54% 55%-69% | 70%-84% | 85% - 100%
Van dung cac | Khong véan | Van dung | Van  dung | Van  dung | Van  dung
kién thuc vé dung duoc duoc mot sé | duge dﬁy du | dugc va giai | duoc va giai

Toan va KHDL
chuyén sau hon

nhung  giai
quyét van dé

dé giai quyet chua  hoan
cac van dé thuc chinh

t¢ nay sinh

trong thuc té

thuc tap

quyét van dé
hoan chinh

quyét van dé
sang tao

CLO2: Thiét lap dugc cac muc ti€u va yéu cau chung trong viéc 1ap ké hoach thyc tap va
dinh hudng giai quyet van de Hé thdng héa duogc cac quy trinh va klen thirc dé giai quyét
van de trong thyc t&; P& xuat cac - giai phap ky thuat trong giai quyét cac van dé dat ra, va

céc van dé phat sinh trong thuc té.

’ Fail - Below Beginning - Deve%opmg - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet Exceeds
gia 4p00/ Improvement | adequate expectation | expectations
< (}

40%-54%

55%-69%

70%-84%

85% - 100%

Thiét 1ap duoc

Khéng thiét

Thiét lap, va

Thiét lap, va

Thiét 1ap, va

Thiét 1ap, va

cac muyc ti€u va | Iap, khong hé | hé théng hé théng hé théng hé théng
yéu cau chung | théng dugc | dwoc nhung | dwgc  hoan | duoc  hoan | dwgc  hoan
trong viéc lap chua  hoan | chinh chinh va dua | chinh va dua
ké hoach thyc chinh ra mot s6 giai | ra mot so giai

tap va dinh phap phap séng tao
hudng giai




quyét van dé;
Hé théng hoa
duoc cac quy
trinh va kién
thirc dé giai
quyét van dé
trong thuc té;
Dé xuét cac giai
phéap k¥ thuat
trong giai quyét
cac van dé dat
ra, va cac van
dé phat sinh
trong thuc té.

CLO3. C6 k¥ ning tién hanh 1ap ké hoach thyc tap bang cach nghién ctru tinh hinh thyc té
tai co s thyc tap, tim hiéu cac chu dé va tai liéu tham khao ¢ lién quan; ¢6 kha nang lam
viéc nhom, kha nang giao tlep, trinh bay, to chure, k¥ ning doc va hiéu cac tai lidu ky thuat
bang tiéng Anh, ky nang thuyét trinh va sirdung cac cong cu toan hoc hiéu qua nham tinh
toan, giai quyét van dé trong thuc té thyc tap

Fail-Below Beginning- Developing- | Sufficient- Exemplary
] ., Expectatio Needs Marginally | Meet —Exceeds
Thang danh gia 0 Improzzr;}e adequate expectation expgc;t;ﬂon
<40% 1512% "1 55%-69% 70%-84% iOO% ’
C6 k¥ nang tién hanh | Khong c¢6 | C6 k¥ ning | C6 k§ niang | Thuc hién | Thuc hién
lap ké hoach thuc tap | k¥ nang lap | [am  viéc | thuc hién 1 dﬁy dua cac | sangtao cac
bang cach nghién ctu | ké hoach, | nhung chua | phan cac | cong vigc , | cong viéc ,
tinh hinh thuc té tai co | lam  viée | st dung tdt cong viéc , | st dung tdt | str dung
s& thyc tap, tim hiéu cac | nhom, giao | TA  trong | stt dung tot | TA  trong | thanh thao
chii dé va tai liéu tham | tiép, t6 | cong viec | TA  trong | cong viec | TA  trong
khdo c6 li€én quan; co | chiic cong cong  viéc cong viéc
kha ning lam viéc | viée (thuyét nhung chua
nhom, kha nang giao | trinh,...) thanh thao &
tiép, trinh bay, t0 chirc, | khong st mot s k¥
k¥ ning doc va hiéu cac | dung dugc nang ngon
tai liéu k¥ thuat bang | TA  trong nglt (nghe,
tiéng Anh, ky ning |thuc hién néi,doc,viét

thuyét trinh va sirdung
cac cong cu toan hoc
hiéu qua nham tinh
toan, giai quyét van dé
trong thuc té thuc tap

cong viéc

)

CLO4: Thyc hién dugc qua trinh tw nghién ctru, sing tao va giai quyét van dé nay sinh
trong qua trinh thyc hién ké hoach thuc tap.




Beginning o o
Fail - Below | . Needs Deve@opmg Sufficient- | Exemplary -
] .. ) Marginally Meet Exceeds
Thang danh gia Expectation | Improvem d ¢ tati .
< 40% ent  40%. | 2ocduate expectation | expectations
549 55%-69% 70%-84% | 85% - 100%
Thuc hién dugc qua | Khong thuc | Thuc hi¢n | Thuc  hién | Thuc hién | Thuc  hién
trinh tu nghién ctru, | hién duogc duoc ’ duoc V’él day du V,é. sang tao cac
sang tao va giai nhung két | mang lai két | dem lai két | va dem lai
quyét vin dé& nay qua khoéng | qua qua kha tot | hi€éu qua cao.
sinh trong qua trinh tot
thuc hién ké hoach
thuc tap.

9. Cac quy dinh chung

Cam két cua giang vién

- Day dting va du sb tlet no6i dung theo dé cuong.
- Giai dap moi thac méc cia sinh vién lién quan dén mon
hoc.

Yéu cau doi véi nguoi
hoc

- Poc trude bai hoc tirng budi theo dé cuong.
- Lam bai tap va trao doi voi gido vién trong qua trinh hoc.

Quy dinh vé tham du - Tham gia day du cac budi hoc 1y thuyét va thyc hanh.

16p hoc

Quy dinh vé hanh vi - Bi hoc dung gio, khong dé dién thoai ¢ ché d6 d6 chudng.

trong 16p hoc - Tép trung nghe gidng va trao doi vdi gidng vién.

Cac quy dinh khac - Lam bai tap va trao d6i voi giao vién trong qua trinh hoc.
- Chuan bi tai khoan thanh todn quoc té dé dang ky tai
khoan dich vu di¢n todn ddm may.

Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN
TS. Lé Thanh Hiéu PGS.TS. Lé Cong Trinh
GD. CTDT TK. QL. CTDT
TS. Lé Quang Thuan PGS.TS. Lé Cong Trinh
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MAiu M4-DCCT

TRUONG PAIHQC QUY NHON  CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA TOAN VA THONG KE Poc 1ap — Tu do — Hanh phic

PE CUONG CHI TIET
HOQC PHAN: KHOA LUAN TOT NGHIEP
Mai hoc phén: 1010471
Tén tiéng Anh: Capstone project

1. Théng tin chung vé hoc phan:

1) M3 hoc phan: 1010471

2) Sé tin chi: 6

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 0

- Bai tap 0

- Thao luan: 0

- Thuc hanh/Thi nghiém: 270

- Tong s6 tiét quy ddi 90

4) Day cho SV nam tha Hoc ky 8, nam thu 4
5) Hoc phﬁn hoc trudc: Khong

+ Giang vién ctia Khoa Toan va Thong ké
6) Cac giang vién giang da
Sins stang + Giang vién cua Khoa CNTT

7) Khoa Quan 1y hoc phan Toan va Thong ké

Bit budc ] Tu chon tu do

8) Loai hoc phﬁn: ,
Ty chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

[ Co s& nganh/khdi nganh
[ Chuyén nganh

0 B6 tro

O] Thuec tap, thuc té

9) Thudc thanh phan hoc tap

D6 an t6t nghiép/Khoa luan t6t nghiép

10) Ngon ngit giang day Tiéng Viét




[ Tiéng Anh

Truc tiép

11) Phuong thure giang day O Tryc tuyén

O Tryc tiép va truc tuyén

2. M ta hoc phén
Hoc phan khoéa luan tot nghiép mang tinh tong hop cac kién thic da duoc hoc sau
khi két thiic chwong trinh dao tao, d6 14 nhitng nghién ctru chuyén sau vé mot van dé
linh vuc Toan Ung dung, Toan-Tin tng dung, Khoa hoc dir li¢u. Khoa luan la sy ting
dung céc kién thirc chuyén sau ctia nganh dio tao vao nghién ciru, giai quyét mot van
dé cu thé trong linh vuc nday. Khoa luin t6t nghiép s& dugc hoan thién bang mot vin
ban trinh bay nhitng két qua dat duoc trong linh vuc cta dé tai. Khoa luan phai duoc
trinh bay sutc tich, ddm bdo tinh 16gic chat ché theo dung quy dinh cta Truong dudi su
huéng dan cia tap thé huéng dan khoa hoc.
3. Muc tiéu ciia hoc phan (ky hiéu COs): Trang bi cho ngudi hoc
+ CO1: Nghién ctru vé cac van dé Toan tng dung, Toan-Tin tmg dung, Khoa hoc
dir ligu.
+ CO2: Xac dinh r0 dugc muc ti€u, phuong phap luan, du kién két qua dat duoc
va dé xudt giai phap giai quyét vin dé trong khoa luan tét nghiép.
+ CO3: Co kha ning tong hop, phén tich, giai thich, 1ap luan giai quyét cac van dé
nghién curu.
+ CO4: C6 kha niang doc va phan tich cac két qua nghién ctru.
+ CO5: C6 kha ning trinh bay vian ban va thuyét trinh.
+ CO6: Co6 kha ndng lam vi¢c ddc 1ap, c6 kha nang tu hoc, tu sang tao dé giai
quyét cac van dé trong thyc té ctia qua trinh lam khoéa luan.
4. Chuin dau ra ciia hoc phan (ky hiéu CLOs)
(Chuan déu ra ctia hoc phan va mdi lién hé véi cac chi bao ciia PLOs)
Hoc phan déng gdp cho chuan dau ra PLO ciia chuong trinh ddo tao tai PI theo mirc do
sau: L = Mrc thdp; M = Mtic trung binh; H = Miic cao

Ki .. Pong gop Mirc do
. Noi dung CLO i 3
hiéu cho PLO.PI | dong gop

Ap dung cac kién thic vé Gai tich, dai so, toan | PLO2 (PI 2.2) X,M
CLO1 |ung dung, thong ké va cong nghé thong tin dé

gidi quyét cac van dé thyc té nghién ciru trong | PLO3 (P13.2) XM




qua trinh 1am dé 4an dat ra trong cong ty, doanh
nghiép c6 xu ly dir liéu ting dung toan hoc cling

nhu trong nghién ctru.

CLOZ

Thiét lap dugc cac muc tiéu va yéu cau chung

trong viéc 1ap ké hoach giai quyét van dé

PLO2 (PI2.2)

PLO3 (PI3.2)

XM

CLO3

Hé thdng hoa cac quy trinh va kién thic dé giai

quyét van dé

PLO2 (PI12.2)

PLO3 (PI3.2)

XM

CLO4

Dé xuit cac giai phap ky thuit trong giai quyét

cac van dé datra

PLO2 (PI12.2)

PLO3 (PI3.2)

XM

CLO5

Tién hanh nghién ctru trén cac chu dé bang cach

doc va bao cao tai liéu tham khao

PLO2 (PI2.2)

PLO3 (PI3.2)

XM

CLO6

Thé hién tot kha nang doc va hiéu cac tai liéu k¥
thuat bang tiéng Anh va st dung cic cong cu
toan hoc, théng ké, khoa hoc may tinh hi¢u qua
nham tinh toan, giai quyét vin dé trong dé an tét

nghiép

PLO2 (PI 2.2)

PLO3 (PI3.2)

XM

CLO7

Nhan thitc 16 tim quan trong trong viéc giai
quyét cac van dé ndy sinh trong qué trinh lam
khoa luan tir d6 yéu thich nghién ciru dé giai

quyét cac van dé trong linh vyuc lién quan.

PLO2 (PI2.2)

PLO3 (PI3.2)

XM

5. Phwong phap, hinh thirc to chirc day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuéin diu ra cia hoc
phan dat duoc

Cung cap cho nguoi hoc hé théng kién
thirc 1y thuyét nén tang, trinh bay céac
khéi ni€ém, dinh nghia va dinh 1y trong

Dién giang A A L, . . CLOL, CLO2,
tdm mat cach logic, gitp ngudi hoc hinh ....,CLO7
thanh tu duy khai quat va tiép can noi
dung hoc phan mot cach hé thong.

Gitp nguoi hoc rén luyén ky nang véan
Bai tap trén 16p | dung 1y thuyét dé giai quyét bai todn cu CLO 16%92:

thé, phat trién tu duy phéan tich, phan




bi€n, va hinh thanh kha nang trinh bay

1ap luan todn hoc mot cach mach lac.

Bai tap ¢ nha

Tao diéu kién cho ngudi hoc cung cb
kién thuc, phat trién nang luc tu hoc, tu
duy doc lap, va kha nang nghién ctru mé

rong thong qua viéc gidi cac bai toan

nang cao va doc tai li¢u chuyén sau.

CLOI, CLO2,
....,CLO7

6. Ké hoach giang day chi tiét

Tuy theo dé tai thudc cac linh vuc chuyén sau cia nganh Toan tng dung, Toan-Tin

tmg dung, Khoa hoc dir liéu, giang vién hudng din xdy dung ké hoach hudng dan

khoa luan t6t nghiép chi tiét pht hop véi ndi dung, khdi lwong cong viée trong timg dé

tai, dam bao dat duoc muc ti€u, chuong trinh dao tao va khoi lugng thoi gian quy dinh.

Sau déy 14 cdu tric chung cua ké hoach huéng dan khoa luan tét nghiép:

Buoi hoc

Noi dung

CPR hoc phin

Budce 1

Nguoi hoc dé xuat ndi dung nghién ciu véi
giang vién hudéng dan

Giang vién hudng dan va nguoi hoc trao doi dé
xac dinh muc tiéu va tén dé tai cia khoa luan tot
nghiép

Thu thap tai liéu tham khdo lién quan dén linh
vuc quan tam va dé tai, nghién ctru so bd tai li¢u,
viét dé cuong (so bd) cia khoa luan tot nghiép
Tong quan khoa luan tét nghiép (Ly do chon dé
tai, muc ti€u, doi tugng nghién ctru, pham vi
nghién ctru, phuong phdp nghién cuu, ....)

CLOl1, CLO2, CLO3,
CLO4

Budc 2

Giang vién: Duyét ndi dung da thuc hién trong
budc 1; Panh gia khdi luong hoan thanh (%);
Nhan xét

Nguoi hoc: Bao cdo tién do lam viéc bude 1; Stra
chita ndi dung (néu c6); Nhan nhiém vu va nghe
dinh huéng ndi dung tiép tuc thuc hién

CLOl1, CLO2, CLO3,
CLO4

Budc 3

Nguoi hoc trinh bay Tén dé tai va dé cuong chi
tiét cua khoa luan tot nghiép trude hoi dong gop
y chuyén mon. Thyc hi¢n céc chinh stra theo gop
¥ cta hoi ddng chuyén mén (néu co).

CLOl1, CLO2, CLO3,
CLO4

Budc 4

Noi dung nghién ciru 1 (tuy theo dé tai cua cac
linh vuc khic nhau)

Giang vién: Duyét ndi dung da thyc hién trong
budc 3; Panh gia khoi lugng hoan thanh (%);
Nhan xét

CLOl1, CLO2, CLO3,
CLO4, CLOS5, CLO6,
CLO7




Nguodi hoc: Bao cao tién do 1am viéc budce 3; Stra
chita ni dung (néu co6); Nhan nhi¢ém vu va nghe
dinh hudng ndi dung ti€p tuc thuc hién

Budc 5 | Noi dung nghién ctru 2 (tuy theo dé tai cta cac | CLO1, CLO2, CLO3,
linh vuc khac nhau) CLO4, CLOS5, CLO6,
Giang vién: Duyét noi dung da thyc hién trong CLO7
budc 4; Panh gia khoi lugng hoan thanh (%);
Nhan xét
Nguoi hoc: Bao cg’lo tién d6 lam viéc bude 4; Stra
chira ndi dung (néu cc')),; Nhéan nhiém vu va nghe
dinh hudng ndi dung ti€p tuc thuc hién
Budc 6 | Noi1 dung nghién ctu 3 (tuy theo dé tai cta cac | CLOIL, CLO2, CLO3,
linh vyc khac nhau) CLO4, CLOS5, CLO6,
v/ Két luan chung va kién nghi CLO7
v Hoan chinh khéa luan tét nghiép
Giang vién:
v' Panh gia khdi lugng hoan thanh (%)
v' Béo céo trudng bo mén tién d6 thuc hién
khoéa luan tot nghi€p cia ngudi hoc
Nguoi hoc:
v' Béo cdo tién d6 lam viéc budce 5
v Stra chira ndi dung (néu cb)
v" Nhan nhiém vu va nghe dinh hudng noi
dung tiép tuc thuc hién
Budc 7 | Hoan chinh khéa lun tbt nghiép CLOl1, CLO2, CLO3,
Giang Vién:‘Kiém, tra toan bd ndi dung khoa luan CLO4, CCII:C())57, CLOG,
tot nghiép lan cudi (ky vao don xin bao v¢ khoa
ludn tot nghi€p cua nguoi hoc); Hudng dan cho
nguf(‘yi hoc bdo cdo khoéa luan tot nghi¢p trude hoi
dong
Ngudi hoc: Nop khoa luan t6t nghiép va cac gidy
to lién quan cho Phong dao tao dai hop dé phuc
vu cho cong tac bao v¢ khoa lyén tot nghiép;
Chuan bi slide, hi‘nh v€, san pham (néu co) dé
bao v¢ trudc hdi dong.
Budc 8 | Bao vé khoa luan tot nghiép trude hoi dong CLO7

Giang vién: Tham gia hoi déng bao vé khoa luan
tot nghiép (theo quyét dinh cuia nha truong)

Nguoi hoc: Bao cao khoa luan tét,nghiép trudc
hoi dong; Chinh stra lai khoa luan t6t nghiép theo
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truong

gbp v cua hoi déng (néu cO) sau budi bao \(H
Hoan thién cac thu tuc theo quy dinh cta nha

7. Tai liéu phuc vu mon hoc

@Giao trinh chinh:

Gido trinh, tai liéu phi hop véi tirng dé tai cua khoa ludn tot
nghiép.

Tai liéu tham khao:

Céc sach chuyén khao
Cac bai bao khoa hoc

Cac loai hoc liéu khac:

Céac pham mém ho trg tinh toan

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

STT | Hinh thirc danh
gia

Tiéu chi danh gia Thoi CDR cua | Trong
diém HP O

Bao vé truoc

hoi dong

Béo cdo trudc hoi dong

n , o Bao v¢| CLOl,
No6i dung khoa luan tot

. khoa CLO2,

nghiép o 100%
luan to6t CLO3,

Tra 101 cac cau hoi cua | popiap CLO7

hoi dong

biém cua khoa luan tot

nghiép

Piém khoéa luan tot nghiép 1a trung binh cong cac diém cac

thanh vién hoi dong

8.2. Ké hoach kiém tra danh gia theo CLO

STT | Hinh thic danh
gia

Tiéu chi danh gia Thoi CDR cua | Trong
diém HP O

Bao vé truoc

hoi dong

Bio céo trude hoi dong
Bao v¢ CLOl,
khoa CLO2,

luan t6t| CLO3,
Tra 101 cac cau hoi cua nghiép CLO4

Noi dung khoa luan tot

nghiép 100%

hoi dong

biém cua khoa luan tot

nghiép

Diém khoa luan tot nghiép 1a trung binh cong cac diém cac

thanh vién hoi dong

8.3 Thang danh gia chuin diu ra (CLO)
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CLO1: Xac dinh duoc cac kién thuc thue té vé doanh nghiép, qui trinh van hanh cua
doanh nghiép, hoat dong san xuat, ddy chuyén cong nghé, trang thi€t bi, may moc va

dac biét
Fail - Beginning - Developing Sufficient - Exemplary
Th inh v Below Needs - Marginally Meet - Exceeds
ang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
Xac dinh duoc | Khong xéac | Xac dinh | Xéc dinh Xac dinh va Xac dinh va
cac kién thic | dinh duoc dugc nhung | dwoc day di | phan tich duge | dien giai
thuc té vé doanh chua day du mot cach rd dugc  mot
nghiép, qui trinh réng, logic, c6 | cach sang

van hanh cua
doanh  nghiép,
hoat dong san
Xuat, day
chuyén cong
ngh¢, trang thiét
bi, mady moéc va
dac biét

chiéu sau

tao cac khai
niém va cac
két qua co
ban lién
quan.

CLO2: Van dung dugc cac kién thic néu trén kha nang thyc hién cac cong viéc van
hanh thiét bi trong hé thong cong nghé¢ thong tin, hay di€u khién mdt qua trinh ty dong

hoa trong doanh nghiép;
Fail - Beginning - Developing Sufficient - Exemplary
Th inh i Below Needs - Marginally Meet - Exceeds

ang danh gia Expectation | Improvement adequate expectation expectations
<40% 40%-54% 55%-69% 70%-84% | 85% - 100%

Véan dung duoc | Khong van | Van  dung | Vandung Van dung va Vaén dyng va
cic kién thirc | dung duoc |dugc nhung | dugcddy du | phan tich dugc | dién  giai
néu trén kha chua day du mot cach rd dugc  mot
ning thuc hién rang, logic, c6 | cach  sang

cac cong viéc
van hanh thiét bi
trong hé thdng
cong ngh¢ thong

tin, hay di€u
khién mot qua
trinh  ty ddng

hoéa trong doanh
nghiép;

chiéu sau

tao cac khai
niém va cac
két qua co
ban lién
quan.

CLO3: Van dung dugc cac cong cu sO va phan mém vdi cac van dé lién quan nganh

hoc; Co6 kha ndng tham gia truc ti€p vao cac cong viéc chuyén mon nghe nghiép

Thang danh gia

Fail -
Below

Beginning -
Needs

Developing
- Marginally

Sufficient -
Meet

Exemplary
- Exceeds




Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% -100%
Van dung dugc | Khong thuc | Thyc Thuc Thyc hién/Van | Thuc
cac cong cu s6 | hién/van hién/Van hién/Van dung dugc va | hién/Van
va phgn mém | dung dugc dung  dugc | dung dugc | phén tich duoc | dung  mét
véi cic van dé nhung chua | day da | mot cach linh | cach  sang
lién quan nganh day du nhung ~chi hoat tao
hoc; C6 kha trong nhing
L truong  hop

nang tham gia
truc ti€p vao cac

cong viéc
chuyén mon
nghé nghi¢p

quen thudc

CLO4: Thyc hién dugc kha nang téng hop, phan tich, dinh huéng nghién cuu, tu cap

nhat kién thirc dé thich nghi; dua ra dinh hudng giai quyét cac van dé phat sinh chuyén

nganh trong thyuc té van hanh, bao mat dit liéu.

Fail - Beginning - Developing Sufficient - Exemplary
i ., Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4: Thuc hién Khong thuc | Tu hoc va Thuc hién Chu dong tu Ty nghién
duogc kha nang hién duoc giai qyyét duoc qua hoc, doc hiéu clru sang
2 R van de don trinh tu hoc tai liéu chuyén | tao, gidi
tong hop, phan gian khi co vavandung |nganhvavan | quyét dugc
tich, dinh hudng hlr(')’ng dan kién tht’rg dé dung kién thic | van dé maoi
A, cu thé gidi quyét vao cac tinh hoac phtric
nghién cuu, tu N x \ P
. bai toan huong mé tap, va dé
cap nhat kién trong tinh rong xudt phuong
thite dé thich hudng quen phép hoc tap
thude hi¢u qua

nghi; dua ra dinh
huéng giai quyét
cac van dé phat
sinh chuyén
nganh trong thyc
té van hanh, bao

mat dir lidu.

9. Cac quy dinh chung

Cam két cua giang vién

- Thuc hién déy da noi dung, thoi luong va tién
d6 giang day theo dé cwong hoc phan.

- HJ trg, tu van hoc tap va giai dap thic mac
cho nguoi hoc.
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- Cong bang, minh bach trong kiém tra danh
gia két qua hoc tap.

- Tham gia day du, dung gio cac budi hoc va
chuén bj bai trude khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan
va hop tdc nhom.

- Thé hién thai do nghiém tlc, chudn muc va
c6 trach nhiém trong sudt qua trinh hoc phan.

Yeéu cau doi voi nguoi hoc

- Ngudi hoc ¢6 trach nhiém tham dy day du
cac budi hoc theo ké hoach cua hoc phﬁn.

- Viéc diém danh dugc thuc hién nghiém tuc ¢
tung budi hoc; ngudi hoc di tré hoic ra vé
som qué 15 phut s& bj tinh 13 ving mit.

- Truong hop vang miat vi 1y do chinh dang
(6m dau, cong tac...) phai thong bao trudce va
cung cip minh chimg khi can thiét.

Quy dinh vé tham dy 16p hoc

- Ung xtr van minh, ton trong giang vién va
ban hoc; khong gy mat trat tu trong 16p.

- Chi st dung thiét bi dién tr cho muc dich hoc
tap khi dugc phép.

- Gilr gin v¢ sinh, co s¢ vat chat va tuan thu
chuan muc dao dirc nghé nghiép su pham.

Quy dinh vé hanh vi trong 16p hoc

- Tuan thu cic quy dinh cua Nha truong lién
quan dén hoc tap va thi ctr.
- Trung thuc trong hoc tap va kiém tra, tuyét

Céc quy dinh khdc dbi khong gian 1an.
- Tich cuc tham gia céc hoa‘g dong chuyén mon,
ngoai khoa khi dugc yéu cau.
Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HOC PHAN
TS. Lé Quang Thuan PGS.TS Lé Cong Trinh
GD. CTDT TK. QL. CTPT




TS. Lé Quang Thuan PGS.TS Lé Cong Trinh
HIEU TRUONG
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BO QIAO DUC VA PAO TAO
TRUONG PAI HOC QUY NHON

CONG HOA XA HQI CHU NGHIA VIET NAM

Péc 1ap — Tu do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: LY THUYET MAT MA
Tén tiéng Anh: Theory of Cryptography
THUQC CTPT NGANH TOAN UNG DUNG

. Thong tin chung vé hoc phin:

1) M hoc phan: 1010442
2) Sé tin chi: 02

3) Hoat dong hoc tap (s6 tiét) 30

- Ly thuyét: 20

- Bai tép 10

- Thao luan: 0

- Thuc hanh/Thi nghi¢m: 0

- Tong s6 tiét quy doi 30

4) Day cho SV nam tht

Hoc ky 8, ndm tha 4

5) Hoc phan hoc trudc:

Pai sb tuyén tinh 1, Céu trac Pai s6 va Ung
dung, S6 hoc thuat toan

6) Cac giang vién giang day

+ Ho va tén: Lé Cong Trinh, Khoa: Toan va
Théng ké

+ Ho va tén: Lé Thanh Hiéu, Khoa: Toan va
Théng ké

+ Ho va tén: Nguyén Bin, Khoa: Toan va Thong
ké

+ Ho va tén: Pham Thuy Huong, Khoa: Toan va
Théng ké

+ Ho va tén: Tran Pinh Luong, Khoa: Toan va
Théng ké

7) Khoa Quén 1y hoc phan

Khoa Toan va Thong ké

8) Loai hoc phﬁn:

[J Bit budc O Tu chon tu do




X Tu chon theo dinh hudng (bit budc)

[1 Gido duc dai cuong

[ Co s& nganh/khdi nganh
[J Chuyén nganh

0 B6 tro

[ Thuc tap, thuc té

9) Thugc thanh phan hoc tap

Do 4n tot nghiép/ Khoa luan t6t nghiép

Tiéng Viét

10) Ngon ngir gidang day )
[] Tieng Anh
O Tryc tiép
11) Phuong thure giang day O Truc tuyén
Truc tiép va truc tuyén
2. M ta hoc phin

Hoc phan cung cap cho sinh vién céc kién thirc co ban vé mat ma dam bdo an toan va bao
mat thong tin nhu: Gidi thi€u chung vé mat ma; cac hé mat ma khoéa doi xirng; h¢ mat ma
chuan DES; cac hé mat ma khoa cong khai RSA, Rabin, ElGamal; ham bam, bai toan xac

nhan va so do chir ky.

3. Muc tiéu ciia hoc phan

- CO1: Cung cép céc khai niém va cac két qua co ban vé mat mi, cac hé mat ma khoa ddi
xtrng, h¢ mat ma chuan DES, cac hé mat ma khoa cong khai, ham bam, bai toan xac nhan
va so do chit ky.

- CO2: Trang bi cac k¥ ning thuc hanh, kha ning tng dung cac khai niém va két qua co
ban vé mat ma, cac hé mat ma khoa doi xung, hé mat ma chuan DES, cac hé mat ma khoa
cong khai, ham bam, bai toan xac nhan va so dd chit ky.

- CO3: Nang cao nhan thire, tu duy logic, kha nang tu hoc, tu sang tao.

4. Chuén dau ra ciia hoc phan (CLOs)

(Chuan déu ra ctia hoc phan va mdi lién hé vé6i cac chi bao ctia PLOs )

Hoc phan dong gop cho chudn dau ra PLO ctia chuong trinh dio tao tai PI theo murc do sau: L
= Mitc thap; M = Mt trung binh; H = Mtc cao

Ky Pong gop cho | Mikc do

N N¢i dung CLO ) )
hi¢u PLO.PI dong gop




CLOIl | vé mat ma, cac hé mat ma khoa doi xung, h¢ mat

mai chuin DES.

Van dung dugc cac khai ni¢ém va két qua co ban

PLO2.PI2.1 X, H

CLO2

Van dung dugc cac khai ni¢m va két qua co ban

vé mdt s6 hé mat ma khoa cong khai.

PLO2.PI2.1 X, H

CLO3

Van dung dugc cac khai ni¢m va két qua co ban

v€é ham bam, bai todn xac nhan va so do chir ky.

PLO2.PI2.1 X, H

CLO4

Hinh thanh kha nang nhéan thuc, tu duy logic, kha

nang tu hoc, tu sdng tao.

PLO6.PI6.1 X, M

5. Phwong phap, hinh thirc t6 chire day hoc

Phwong phap,
hinh thirc to
chirc day hoc

Muc dich

Chuan diu ra cia hoc
phan dat dwoc

Dién giang

Cung cap cho nguoi hoc hé théng kién
thire 1y thuyét vé cac hé mat ma va an toan

dir liéu

CLOl1, CLO2, CLO3

Pam thoai, vén
dap

Thong qua viéc trao doi gitra gidng vién
va nguoi hoc dé gidi quyét cac van deé

chua dugc sang t6 trong hoc phan.

CLOl1, CLO2, CLO3,
CLO4

Lam viéc nhom,
Bai tap

Gitp cho nguoi hoc gidi quyét cac bai tap
vé cac hé mat ma va an toan dir liéu nham
cling co kién thuc ly thuyét va nang cao

ky nang thyc hanh.

CLOl, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Tao diéu kién cho ngudi hoc cing ¢ kién
thirc, phat trién nang luc tu hoc, tu duy
doc 1ap, va kha nang nghién ctru mo rong
thong qua vi€c gidi cac bai toan nang cao

va doc tai liéu chuyén sau.

CLOl1, CLO2, CLO3,
CLO4

6. Ké hoach giang day chi tiét




2. Noi dung CDR hoc
Buoi hoc A
phan
(D) ) 3)
Chuong 1. Giéi thi¢u vé mat ma va an toan thong tin
1 .
E ] 1.1. So lugc vé mat ma va an toan thong tin CLO1
(Tiét 1-2) . .
1.2. Co s& s0 hoc cua Ly thuyét mat ma
5 Chuong 1. Giéi thiéu vé mit ma va an toan thong tin
[ ] (tt) CLO1, CLO4
(Tiéet 3-4) . . .
1.2. Co s& s6 hoc cua Ly thuyét mat ma (tt) - Vi dy, bai tap
Chuwong 2. Cac hé mat ma khoa doi xing
2.1. Céc hé mat ma c6 dién
3 .
A[ | 2.1.1. Ma chuyén dich - Vi du, bai tap CLO1, CLO4
(Tiet 5-6) )
2.1.2. Ma thay thé - Vi du, bai tap
2.1.3. Ma affine - Vi dy, bai tap
Chuwong 2. Cac hé mat ma khoa doi xirng (tt)
2.1. Cac hé mat ma co dién (tt)
4
A[ ] 2.1.4. Ma Vigenére - Vi du, bai tap CLO1, CLO4
(Tiet 7-8)
2.1.5. Ma Hill - Vi du, bai tap
2.1.6. Ma hoan vi - Vi du, bai tap
[5] Chuwong 2. Cac hé mat ma khoa doi xirng (tt)
.; . CLO1, CLO4
(Ti€t 9-10) | 2.2. Hé mat ma chuan DES - Vi dy, bai tap
6 Bai tap Chuwong 2
.;[ : 2 P = CLOl1, CLO4
(Tiet 11-12) | Kiém tra giira ky
Chwong 3. Cac hé mat ma khoa cong khai
7 )
z 7] 3.1. Gi61 thiéu vé cac h¢ mat ma khoa cong khai CLO2, CLO4
(Tiet 13-14)
3.2. H¢ mat ma RSA - Vi dy, bai tap
[8] Chwong 3. Cac hé mat ma khoa cong khai (tt)
CLO2, CLO4

(Tiét 15-16)

3.3. Hé mat ma Rabin - Vi duy, bai tap




[9]

Chwong 3. Cac hé mat ma khoa cong khai (tt)

(Tiét 17-18) | 3.4. Hé mat ma Rabin - Vi dy, bai tap Loz, CLOA
,[10] Chuong 3. Cac hé¢ mat ma khéa cong khai (tt) CLOZ, CLO4
(Ti€t 19-20) | 3.4. Hé mat ma ElGal - Vi duy, bai tap
[11] Chuong 3. Cic hé mit ma khoa cong khai (tt)
CLO2, CLO4

(Tiét 21-22)

Bai tap Chuong 3

[12]
(Tiét 23-24)

Chuong 4. Bai toan xac nhan va so' do chir ky
4.1. Bai toan x4c nhan va so dd chi ky CLO3, CLO4
4.2. So d6 chit ky RSA - Vi duy, bai tap

[13]
(Tiét 25-26)

Chuwong 4. Bai toan xdc nhén va so do chir ky (tt)
4.3. So d6 chir ky ElGal - Vi dy, bai tap CLO3, CLO4
4.4. So d6 chir ky Rabin - Vi du, bai tap

[14]
(Tiét 27-28)

Chuwong 4. Bai toan xdc nhén va so do chir ky (tt)
4.4. Ham bam va chir ky CLO3, CLO4

4.5. Ham bam Chaum-van Heijst-Pfitzmann

[15]
(Tiét 29-30)

Chuong 4. Bai toan xac nhan va so dd chir ky (tt)
_ CLO3, CLO4
Bai tap Chuong 4

7. Tai liéu phuc vu mon hgc

Tai li€u chinh

[1] Phan Pinh Diéu, Ly thuyét mdt md va an toan théng tin,
NXB DHQG Ha Ngi, 2002.

thém:

Tai liéu tham khao [2] Tran Dire Sy (Chii bién), Nguyén Vin Tao, Tran Thi Luong,

Gido trinh An toan bao mdt dit liéu, NXB Dai hoc Thai Nguyén,
2015.

[3] A. J. Menezes, P. C. Van Oorschot, S. A. Vanstone,
Handbook of applied cryptography, CRC Press 1998.

[4] B. Schneier, Applied Cryptography, John Wiley Press 1996.




8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thiwe danh

gia

Muc dich

Chuan dau ra caa hoc

phﬁn

Tu luan

Danh gia kha ning hiéu va van dung cic
khai niém va cac két qua vé c4c hé mat ma
khéa bi mat va hé mat ma khoa cong khai,
ham bam va so d6 chit ky, va trinh bay lap

luan todn hoc mot cach chat ché, logic.

CLOl1, CLO2, CLO3

Bai tap trén l6p

Rén luyén k¥ ning van dung 1y thuyét dé
giai bai toan cu thé theo nhom hoidc ca
nhan, phat trién tu duy phan bién, ning
luc phan tich, va kha nang trinh bay 101

giai mach lac.

CLOl1, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Dénh gia nang luc tu hoc, tu duy doc l1ap
va kha niang van dung kién thirc vao cac
tinh huéng nang cao hodc mo rong; déng
thoi phat trién ky ning nghién ctu ca
nhan va giai quyét bai toan theo hudng

sang tao.

CLOl, CLO2, CLO3,
CLO4

8.2. Ké hoach kiém tra danh gia theo CLO

nghiém tac trong sudt qua

trinh hoc phan.

. n o .. Thoi CDR cua | Trong
STT Danh gia Tiéu chi danh gia .z "
diém HP i}
1 Qud trinh 40%
Tham du day du cac budi
hoc, dung gio, tich cuc
: . CLOl,
o tham gia hoat dong hoc tap | Tat ca cac
Chuyén can o T .. CLO2,
trén lop va co6 thai do |budi hoc
CLO3,

Bai tap

Thuc hién day du, ding

yéu cdu, trinh bay chit chg, ..
budi hoc

thé hién tu duy phan tich

TAt ca céc CLOl,

CLO2,




va van dung kién thire vao CLO3,
viéc giai bai tap. CLO4
Giai cac bai toan tu luan, .
2 . ] . ) | Buoi hoc| CLOI,
Kiém tra gitta ky | chirng minh, tinh todn, van
P 6 CLO4
dung kién thirc da hoc.
2 Cuéi ky 60%
béanh gia kha nang van
dung tong hop kién thitc dé | Theo  ké
; .g . ghop CLOL,
o gidi bai toan ty luan mdt | hoach dao
Thi két thiac hoc ) CLO2,
\ cach chinh xéc, logic va [tao  cua
phan o s . CLO3,
chat chg, theo yéu cau hoc | Nha
\ . CLO4
phan va dap an chuan cua | truong
giang vién.

8.3 Thang danh gia chuin dau ra (CLO)

CLO1: Van dung duogc cac khai niém va két qua co ban vé mat ma, cac h¢ mat ma khoa

ddi xtng, h¢ mat ma chuin DES

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang dinh gid Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLOl1. Van Khong van | Van dung Vén dung Vén dung Vén dung
dung dugc cac dung dugc | duogc cac duoc cac duoc cac khai | duoc cac
khdi niém va két | hoic van | khdiniém | khainiém | niémvakét | khainiém
qua co ban vé dung duoc | va két qua va két qua qua co ban vé | va két qua
mat ma, cac hé ithon 40% | co ban vé co ban vé mat ma, cac co ban vé
mat mi khoa ddi | cac khai mat ma, cac | mat ma, cac | hé mat ma mat ma,
xting, hé mat ma | niém vakét |hé matma |hé matma | khoa dbi cac hé mat
chuan DES. qua co ban | khoa ddi khoa ddi xtng, hé mat | ma khoa
vé mat ma, | xtung, hé xung, hé ma chuin doi xung,
cac hé mat | mat ma mat ma DES, tuy hé mat ma
ma khoa chuan DES, | chuin DES, | nhién van chuan
dbi ximg, tuy nhién tuy nhién con sai sot DES, ding
van con sai | van con sai hoan toan,




hé mat ma | s6t khodng | s6t khodng | khodng 16% | hodc van
chuan DES | 46% dén 31% dén dén 30% con sai sét
60% 45% toi da 15%
CLO2: Van dung duoc cac khai niém va két qua co ban vé mot s6 hé mat ma khoa cong
khai.
Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO2. Van Khong van | Van dung Van dung Van dung Van dung
dung duoc cac dung dugc | duoc cac duoc cac duoc cac khai | duogc cac
khéi ni¢ém vakét | hogc van  |khdiniém | khdiniém | niémvakét | khdiniém
qua co ban vé dung duoc | va két qua va két qua qua co ban vé | va két qua
mot s6 hé mat ithon 40% | co ban vé co ban vé mot s6 hé co ban vé
ma khoa cong cac khai mot sb hé mot sd hé mat ma khoa | mot sd hé
khai. niém va két | mat ma mat ma cong khai, mat ma
qua co ban | khda cong khoa cong tuy nhién vdn | khoa cong
vé mot sd khai, tuy khai, tuy con sai sot khai, dung
hé mat md | nhién vdn nhién vdn khoang 16% | hoan toan,
khoa cong | con sai sét | con sai sét | dén 30% hoic vin
khai khoang khoang con sai sot
46% dén 31% dén toi da 15%
60% 45%
CLO3: Van dung duoc cac khai niém va két qua co ban vé ham bam, bai toan xac nhan va
so db chir ky.
Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang danh gia Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO3. Van Khéng van | Van dung Van dung Van dung Van dung
dung duogc céac dung dugc | duoc cac duoc cac duoc cac khai | duoc cac




khai niém va két
qua co ban vé
ham bam, bai
toan xac nhan va

s0 d6 chir ky.

hodc van
dung duoc
it hon 40%
cac khai
niém va két
qua co ban
vé ham
bam, bai
toan xac
nhan va so
d6 chir ky

khai niém va
két qua co
ban vé ham
bam, bai
toan xac
nhan va so
d6 chir ky,
tuy nhién
van con sai
sot khodng
46% dén
60%

khai niém va
két qua co
ban vé ham
bam, bai
toan xac
nhan va so
dd chir ky,
tuy nhién
van con sai
sot khoang
31% dén
45%

niém va két
qua co ban vé
ham bam, bai
toan xac nhan
va so db chit
ky, tuy nhién
van con sai
sot khoang
16% dén 30%

khai niém
va két qua
co ban vé
ham bam,
bai toan xac
nhan va so
dd chir ky,
ding hoan
toan, hoac
van con sai
s6t 161 da
15%

CLO4: Hinh thanh kha nang nhan thurc, tu duy logic, kha nang tu hoc, tu sang tao.

Fail - Beginning - Developing Sufficient - Exemplary
Below Needs - Marginally Meet - Exceeds
Thang danh gid Expectation | Improvement adequate expectation expectations
< 40% 40%-54% 55%-69% 70%-84% | 85% - 100%
CLO4. Hinh Khong hinh | Hinh thanh | Hinh thanh | Hinh thanh Hinh thanh
thanh kha nang thanh duoc | duoc kha duoc kha duoc kha duoc kha
nhan thue, tu hodc khong | nang nhan nang nhan nang nhan nang nhan
duy logic, kha thé hién thire, tu duy | thuc, tu duy | thac, tu duy thire, tu duy
nang tu hoc, tu dugc 6 muc | logic, kha logic, kha logic, kha logic, kha
sang tao. do co ban nang ty hoc, | nang tu hoc, | ndng tu hoc, nang tu
kha nang tu sang tao & | tu sdng tao, | tusangtao & | hoc, tu sang
nhan thirc, | mic d§ don | tuy nhién muc do thanh | tao mot
tu duy gian. can phai thao. cach linh
logic, kha dugc hudng hoat, hiéu
nang tu hoc, dan cu thé. qua trong
tu sang tao. céc bbi
canh méi
khac nhau.




9. Cac quy dinh chung

Cam két cua giang vién

Lén 16p dung gio, giang du tiét va day du ndi dung,
chuan bi day du tai li€u c6 lién quan dé cung cap cho
sinh vién; san sang ho trg sinh vién trong qua trinh

hoc tap dé dam bao két qua hoc tap.

Yéu cau do1 voi sinh vién

Chuan bi déy du tai li€u c6 lién quan, 6n lai cac kién
thirc & cac hoc phan tién quyét trude, tham du cac
bai giang, 1am cac bai tap, chuan bi trude ndi dung
bai hoc, tham gia thio luan tich cuc trong cac gio tu

hoc hoac trén 16p.

Quy dinh vé tham dy 16p hoc

Tham dy day du cac bu6i hoc, néu vang hoc phai xin

phép gidng vién.

Quy dinh vé hanh vi trong

Nghiém tuc nghe gidng va ghi cht, tich cuc suy

16p hoc nghi, thao luan dé tra 151 cau hoi.
Céc quy dinh khac Khong.
Binh Dinh, ngay ..... thang 6 nam 2025
GV. BIEN SOAN TK. QL HOC PHAN
PGS.TS. Lé Cong Trinh PGS.TS. Lé Cong Trinh
GD. CTPT TK. QL CTPT
TS. Lé Quang Thuin PGS.TS. Lé Cong Trinh
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TRUONG PAI HQC QUY NHON CQNG HOA XA HQI CHU NGHIA VIET NAM
KHOA TOAN VA THONG KK Poc lap — Ty do — Hanh phiic

PE CUONG CHI TIET
HOQC PHAN: MO HINH HOA HE THONG PIEU KHIEN
Tén tiéng Anh: Mathematical Modeling of Control Systems
THUQC CTPT NGANH TOAN UNG DUNG

1. Théng tin chung vé hoc phan:

1) M4 hoc phan: 1010472

2) Sb tin chi: 2

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 20

- Bai tap 10

- Thao luan: 0

- Thyc hanh/Thi nghi¢m: 0

- Tong s tiét quy doi 30

4) Day cho SV nam tha Hoc ky 8, nam thtr 4
5) Hoc phan hoc trudc: Khoéng ¢o

+ Ho va tén: Lé Quang Thuan; Khoa: Toan va
Théng ké

+ Ho va tén: Tran Ngoc Nguyén; Khoa: Toan va
Théng ké

6) Cac giang vién giang day ~
+ Ho va tén: Nguyén Hiru Tron; Khoa: Toadn va
Théng ké

+ Ho va tén: Phan Thanh Nam; Khoa: Giao duc
Tiéu hoc va Mam non

7) Khoa Quan 1y hoc phan Toan va Thong ké
. O Bt budc O Tu chon tu do
8) Loai hoc phan: ,
Tu chon theo dinh hudng (bat budce)
O Giédo duc dai cuong
9) Thudc thanh phan hoc tap O Co sé nganh/khdi nganh

O Chuyén nganh

1




O B6 tro
O Thuc tap, thyuc té

Db 4n tot nghiép/Khoa luan tot nghiép

Tiéng Viét

10) Ngon ngir giang day ,
O Tiéng Anh
Truc tiép
11) Phuong thure giang day O Truc tuyén
O Truc tiép va truc tuyén
2. Mo ta hoc phan

Hoc phan trang bi cho sinh vién céac kién thirc vé phuong phép xay dung mo hinh toan
hoc cho cac hé thong diéu khién: mo hinh dang phuong trinh vi phan, mé hinh dang
ham truyén, mé hinh dang khong gian trang thai. Cac mo hinh nay hitu ich dé phan
tich va thiét ké cac hé thong diéu khién.
3. Muc tiéu ciia hoc phan (ky hiéu COs)

+ CO1: C6 kha ning thiét 1ap mo hinh toan hoc bang phwong trinh toan hoc.

+ CO2: C6 kién thirc phan tich, nhan xét va danh gia chét luong d6i tuong thong
qua phuong trinh toan.

+ CO3: Phat trién k¥ ning xay dung, phan tich mé hinh toan hoc cho dbi tugng diéu
khién.

+ CO4: Nhan thiic vé ¥ thirc tu hoc phadn mém va ty phat trién Gtng dung trong thuc
té.
4. Chuén dau ra cia hoc phan (ky hiéu CLOs)
(Chuan déu ra ctia hoc phan va mdi lién hé véi cac chi bao ciia PLOs)
Hoc phan dong gop cho chuin dau ra PLO cua chuong trinh dao tao tai PI theo mtrc do
sau: L = Mrc thdp; M = Mtc trung binh; H = Miic cao

, C Mirc dd
Ki .. Dong gop cho .
" Noi dung CLO dong
hiéu PLO.PI ]
gop
Van dung dugc 1y thuyét vao thuc té khi giai bai | PLO2 (PI 2.2,
CLO1 S X,M
toan di€u khién. PI2.2)
Phén tich, danh gia két qua san pham khi st dung | PLO2 (P12.2,
CLO2 . . = XM
ham muyc ti€u toan hoc trong di€u khién. PI2.2)
CLO3 | Ap dung kién thtrc toan diéu khién vao thuc té. PLO2 (P12.2, XM
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PI2.2)

CLO4

Phan tich mot chuong trinh va thyc thi d6i tuong

bang toan hoc.

PLO2 (P12.2,

XM
PI2.2)

5. Phwong phap, hinh thirc t6 chirc day hoc

Phwong phip, 2 x \
hinh thite t Muc dich Chuan diu ra cua hoc
. : phan dat dugc
chire day hoc
Trinh bay c¢6 hé thong cac kién thuc vé
mo hinh héa toan hoc, gitp ngudi hoc
. nim vimg khai niém, cdu trac va phan CLO1. CLO2. CLO3
Thuyét giang . C A 1 - 2 ’ ’ ’
loai cac loai md hinh, cling nhu hiéu rd CLO4
quy trinh m6 hinh hoéa tir bai toan thuc
tién.
Rén luyén k¥ ning phan tich va thiét ké
mo hinh, giai bai toan bang moé hinh da
Bai tap xay dung, va st dung phﬁn mém hd trg CLOI, %Ii%i’ CLO3,
dé mo phong va danh giad hiéu qua mé
hinh.
Tao diéu kién d¢é sinh vién trao doi, phan
bién cac md hinh, trinh bay y tudng va CLO1. CLO2. CLO3
Thao luan cre 1, N N ) ) )
giai phap, dong thoi phat trién nang luc CLO4
tu hoc, sang tao va lam viéc nhoém.
6. Ké hoach giang day chi tiét
Budi hoc Noi dung CPR hoc phan
(1) 2) 3)
Bubi 1-4 | Chwong 1: Phép bién doi Laplace CLO1, CLO2

(8 tiét) | 2.1. Phép bién ddi Laplace thuan
2.2. Phép bién ddi Laplace nguoc
2.3. Ung dung giai phuong trinh vi phan
Budi 5-9 | Chwong 3: Hé thong diéu khién va mé hinh CLO1, CLO2

(10 tiét) | todn hoc

3.1. Hé thong diéu khién

3.2. M6 hinh toan hoc cua hé théng diéu khién

3.3. Mot s6 dang mo hinh toan hoc thuong dung




cho hé diéu khien
3.4. Mo phong trén Matlab
3.5. Chira bai tap

Budi 7 - Chira bai tap

(2 tiét) - Kiém tra giita ky

Budi 11- | Chwong 4: Tinh én dinh ciia hé thong diéu | CLO1, CLO2, CLO4
15 khién

(10 tiét) | 4.1. Khai niém 6n dinh

4.2. Khao sét tinh 6n dinh
4.3. Chira bai tap

7. Tai liéu phuc vu mon hgce

Giao trinh chinh

[1]. C. L. Dym, Principles of Mathematical Modeling,
Second Edition, Academic Press,

2004.

Tai liéu tham khao thém Modelling, Wiley, 1978.

CRC, 2018.

[2] M. M. Meerschaert, Mathematical Modeling ,
Fourth Edition, Academic Press, 2013.
[3]. E. A. Bender, An introduction to Mathematical

[4]. A. A. Samarskii, A. P. Mikhailov, Principles of
Mathematical Modeling, Ideas, Methods and Examples,

Cac loai hoc liéu khac

Céc phan mém lap trinh: Matlab, Python,...

8. Panh gia két qua hoc tip
8.1. Hinh thirc danh gia theo CLO

Hinh thic danh

Muc dich
gia

Chuan dau ra caa hoc
phan

Tu luan

Panh gia kha nang hiéu 1y thuyét mo
hinh hoa toan hoc, van dung kién thirc dé
phan tich, thiét ké va giai thich mé hinh

trong cac ngit canh thyec tién.

CLOl, CLO2, CLO3

Bai tap trén 16p gidi bai toan cu thé va phan tich két qua

Reén luyén k¥ ndng xdy dung md hinh,

mo hinh hoa.

CLOl, CLO2, CLO3,
CLO4

Bai tap ¢ nha

Cung cb k§ ning mé hinh héa, 4p dung

phan mém dé thyc hién mo phong, truc

CLOl1, CLO2, CLO3,
CLO4



https://www.sciencedirect.com/book/9780122265518/principles-of-mathematical-modeling
https://www.sciencedirect.com/book/9780122265518/principles-of-mathematical-modeling

quan hoa va bao cao két qua.

8.2. Ké hoach kiém tra danh gia theo CLO

. . o , ax . Thoi CDR cia | Trong
STT Panh gia Tiéu chi danh gia didm HP WV
1 Quad trinh 40%
Tham dy day du cac budi
hoc, ding gio, tham gia |z, . ,
Chuyén can hoat dong hoc tdp tich Ta‘g ca cac CLO4
, , .~ | budi hoc
cuc, hop tdc nhom hiéu
qua.
Hoan thanh day du, dung
yéu cau; trinh bay logic; Budi 3. 6 CLO2,
Bai tap sir dung hop ly cac cong 10 > 71 CLO3,
cu va thé hién duoc tu CLO4
duy md hinh hoa.
Giai cac bai toan tu luan; 7
.2 .~ 1. | trinh bay quy trinh moé | Buéi hoc CLOl1,
Kiém tragia ky | 1 r%yréng; phan | 7 CLO2
tich va danh gia két qua.
2 Cuéi ky 60%
) banh gia kha nang phéan | Theo ké CLO1
Thi két thlig: hoc | tich bai toan, thiét’ ke ‘mé hoach dao CL 02’
phan (van hinh, m6 phong (n€u can), |tao  cua CL 03’
dap/thuc hanh) | va trinh bay két qua theo | Nha ’
A er s oo , \ CLO4
cau trac ro rang, hop 1y. | trudong

8.3 Thang danh gii chuin diu ra (CLO)
CLO1: Phan tich va van dung cac khai ni¢m, vai tro va quy trinh mé hinh hoa toan hoc

dé phan loai va lya chon mé hinh phu hop cho céc bai toan thyc tién.

Fail - Belﬁler:élsng ) Developin Sufficient - Exemplary

Tha“%,dé“h Below Improvement Marginally Meet‘ - Excequ

gia Expectation 40%-54% adequate expectation expectations

0 (V]

<40% ssorcon, | T0%-84% | 85%-100%

Panh gia kha | Khong nim | Biét mot s6 | Trinh bay | Phan  tich | Phan  tich

ning hiéu va | dwoc khai | khii  niém | dugc quy | chinh x4c bai | bai toan

van dung kién | niém co | mo hinh | trinh co |toan thyc té, | phic  tap,

thdc moé hinh | ban, nhim nhung hiéu | ban, nhan | xac dinh | lva chon mo

hoa toan hoc dé |1an  gifta | mo hd, trinh | dién duoc | duoc md | hinh chinh

nhan dién bai | cic loai mé | bay thiéu | mé  hinh | hinh hop ly | x4c, trinh

toan thuc tién, | hinh, khong | mach lac | thong va trinh bay | bay day du

xac dinh moé |trinh bay | hodc chua |dung, c¢6 |rd rang quy |va co6 lién

hinh phu hgp va | dugc quy | xéc dinh | sai s6t nho | trinh mod | hé mé rong

trinh bay quy |trinh mo | dugc bai | vé  thuat | hinh hoa. véi cac linh
trinh mé hinh | hinh héa. toan. nglr  hoac vuc khac.

hoa. cach dién




dat.

CLO2: Thiét ké, dién giai va danh gia cdc md hinh toan hoc dya trén kién thirc da hoc,

nham giai quyét cac van dé to1 uu hoa, dong luc hoc hoac ngau nhién.

Fail .| Begining - [ DeVelopin | guion | Byemplary
Thang ’dénh Below Improvement Marginally Meet‘ B Excegds
gia Expectation 40%-54% adequate expectation ex}gecta‘uogs
<40% 5500-69% 70%-84% | 85% - 100%
DPanh gia nang | Khong xdy | Xdy  dung | Thiét  ké | Thiét ké mo | Thiét ké mo
luc thiét ké va | dung dugc |dugc  mo6 |mé  hinh | hinh phu hop | hinh tbi wu,
dién giai md |md  hinh, | hinh so luge | hop ly | voi bai toan | phan  tich
hinh phu hop | khong xé4c | nhung thiéu | trong thue té, giai | sdu sic va
v6i bai toan, | dinh dugc | bién sb/rang | truong hop | thich rd rang | d& xuét cai
xac dinh bién | cdu tric bai | bude, dién | don gian, cAu trac va |tién hop 1y,
s6, rang budc, |toan, hodc | giai chua | con thiéu | danh gia | co thé ép
danh giad logic | s dung | dung ban | chinh xac | hiu quda mo | dung linh
va hiéu qua cua | cong cu sai. | chat bai toan. | hodc chua | hinh. hoat vao
mo hinh. day du nhiéu tinh
danh gia. hudng.

CLO3: Thuc hién, van hanh va trinh bay truc quan mo hinh héa toan hoc bﬁng cach su

dung cac cong cu s6 nhu MATLAB, Python hoic Excel.

Fail - Belﬁlelg(lilsng i Developln Sufficient - Exemp]ary
Tha“g,,df‘“h Below Improvement Marginally Meet' B Excegds
gia Expectation 40%-54% adequate expectation | expectations
<40% ssoncou, | 70%84% | 85%-100%
DPanh gia kha | Khong biét | Sir dung | M6 phong | St dung | Van dung
nang st dung | st dung | dwoc  phan | thanh cong | phan mém | thanh thao
phin mém dé |phan mém | mém co ban | bai  toan | chinh xac dé | cong cu sb,
nhap dir li¢u, | hodc khong | nhung thao | don gidn, | gidi va mod |thuc  hién
chay mo phong, | thuc hién | tic con nhdm | biéu dién | phong bai | moé phong
giai bai toan va | dugc thao |1an, két qua |két qua | todn, trinh | ndng cao,
truc quan hoda | tac mo | mdé  phong | nhung chua | bay két qua | két hop
két qua mo hinh | phong, xir | khéng ddy |truc quan | rd rang, truc | phan tich va
hoa. ly 16i sai | du. hodc con | quan. trinh bay dd
nghiém 18i nho. hoa  chat

trong. luong.

CLO4: Thyc hién, van hanh va trinh bay truc quan mo hinh hoa toan hoc béng cach su

dung cac cong cu s6 nhu MATLAB, Python hoic Excel.

Fail - Bel\glgg(‘;’g ” Devge}"pm Sufficient- | Exemplary

Thangﬂdénh Below Improvement | Marginally Meet. ) Excee?ds
gia Expectation 40%-54% adequate expectation expectations
< 40% 559%_69% 70%-84% | 85% - 100%
banh gia ky | Khong Tham gia |CO ¥y kién Chu  dong | Dan dat
nang lam viéc |[tham gia | nhom  han | phdan  hoi | hoc tdp, | nhom lam
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nhém, tu duy
phan bién, tu
hoc va kha nang
trinh bay md
hinh qua thao
ludn hoac bai
bao céo.

thao  luan
nhom,

khong c¢6
dong  gop
ca  nhan,
thiéu tinh
than tu hoc.

ché, chua c6
kha nang
phan  bién,
thé hién thu
dong  trong
hoc tap.

trong

nhom, lam
vigc dang
phan dugc
phan cong,
c6 tu hoc
nhung chua
sau.

tham gia tich

cuc, doéng
gbp vao giai
phap mo
hinh, c6 kha
ning  phan
bién.

viéc, dua ra
v tuong
sang tao,
thé hién tu
duy  phan
bién sau sdc
va kha nang
hoc hoéi doc
1ap nbi bat.

9. Cac quy dinh chung

Cam két cua gidng vién

- Thuc hién dﬁy da ndi dung, thoi lugng va tién
d6 giang day theo dé cwong hoc phan.

- HJ tro, tu van hoc tap va giai dap thic mic
cho nguoi hoc.

- Cong bang, minh bach trong kiém tra danh
gia két qua hoc tap.

Yéu cau doi véi nguoi hoc

- Tham gia day du, dung gid cac budi hoc va
chuan bi bai trudc khi dén 16p.

- Chu dong, tich cuc trong hoc tap, thao luan
va hop tdc nhom.

- Thé hién thai d6 nghiém tuc, chuan myc va
c6 trach nhiém trong sudt qua trinh hoc phan.

Quy dinh vé tham du 16p hoc

- Nguoi hoc c6 trach nhiém tham du déy du
céc budi hoc theo ké hoach cua hoc phﬁn.

- Viéc diém danh duoc thuc hién nghiém tac &
tirng budi hoc; ngudi hoc di tré hodc ra vé
som qué 15 phut s& bj tinh 13 ving mit.

- Truong hop vang mit vi Iy do chinh dang
(6m dau, cong tac...) phai théng bao trudc va
cung cap minh chimng khi can thiét.

Quy dinh vé hanh vi trong 16p hoc

- Ung x1r vin minh, ton trong giang vién va
ban hoc; khong giy mét trat ty trong 16p.

- Chi sir dung thiét bi dién tir cho muc dich hoc
tap khi dugc phép.

- Tuan thu cac quy dinh cta Nha truong lién
quan dén hoc tap va thi cur.
- Trung thyc trong hoc tap va kiém tra, tuyét

Céc quy dinh khac dbi khong gian 1an.
- Tich cuc tham gia cac hoat‘ dong chuyén mon,
ngoai khoa khi dugc yéu cau.
Binh Dinh, ngay ..... thang ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN
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‘ ~_DE CUONG CHITIET A
HQC PHAN: MQT SO VAN DPE HIEN PAI CUA CONG NGHE THONG TIN

Tén tiéng Anh: Contemporary Issues of Information Technology
THUQC CTPT NGANH: TOAN UNG DUNG

1. Théong tin chung vé hoc phén:

1) M hoc phan: 1050383
2) Sé tin chi: 2

3) Hoat dong hoc tap (sé tiét)

- Ly thuyét: 30

- Bai tap 0

- Thao luan: 0

- Thuc hanh/Thi nghiém: 0

- Tong sb tiét quy doi

4) Day cho SV nam thu Hoc ky 2 nam thu 4

5) Hoc phan hoc trude:

+ L& Quang Hung, Khoa Cong nghé thong tin
+ L& Thi Kim Nga, Khoa Cong ngh¢ thong tin
+ L& Xuan Viét, Khoa Cong nghé thong tin

6) Cac giang vién giang day
+

7) Khoa Quan 1y hoc phan Khoa Cong ngh¢ thong tin

. Bit budc O Tu chon tu do
8) Loai hoc phan: )
[Ty chon theo dinh hudng (bat budc)

L1 Gido duc dai cuong

[J Co s& nganh/khdi nganh
. Chuyén nganh

9) Thudc thanh phan hoc tap ,
(] B6 trg

(] Thuc tap, thuc té

[J D6 an tt nghiép/ Khoa luan tét nghiép




Tiéng Viét
10) Ngon ngir giang day )
L] Tiéng Anh
Truc tiép
11) Phuong thuc giang day O Truc tuyén
[ Truyc tiép va truc tuyén
2. M ta hoc phén

Hoc phan ndy kham phd nhitng van d@é hién dai trong Céng nghé théng tin (Information
Technology - IT) - linh vuc dang thay doi nhanh chéng trong ky nguyén sé. Noi dung hoc phan
diege 16 chire theo cac chii dé (khéng han ché), bao gom: tri tué nhdn tao cé thé gidi thich, tri
tué nhan tao tgo sinh, moé hinh ngon ngir lon, xu ly ngoén ngir tw nhién, hé goi y, thi gidc may,
Internet van vat, dir liéu lon, dién toan dam may, chudi khéi, v.v. Trong méi chii dé, sé cung

cap kién thirc cdp nhdt vé ing dung, xu huéng, thach thire va nhitng vin dé mé.

3. Muc tiéu ciia hoc phéan (ky hiéu COs)

+ CO1: Cung cap kién thirc tong quan vé nhiing tién bo gan déy trong linh vuc IT,

+ CO2: Trang bj kién thirc vé tng dung, xu hudng va thach thire theo timg chu dé.

+ CO3: Cung cap kién thic vé nhiing van dé mo trong IT.

+ CO4: Ngudi hoc ¢6 kha ning nghién ctru & téng hop tai liéu, xac dinh va trinh bay
van dé.

+ COS: Nguoi hoc c6 thai do hoc tap nghiém tuc, tich cuc xay dung bai, chu dong linh
hoi kién thirc va tu nghién ctu.
4. Chuén dau ra cia hoc phan (CLOs)
Hoc phan déng gop cho chuan dau ra PLO ctia chuong trinh ddo tao tai PI theo mirc do sau: L
= Murc thap; M = Mitc trung binh; H = Mitc cao

Dong gop
) _ Mtrc do
Ky hi¢u Noi dung CLO cho
dong gop
PLO.PI
cLO1 | Giai thich dugc nhiing kién thirc co ban theo cac PLO3.1 H
chu dé duoc chon PLO6.1
PLO3.1
CLO2 | Xac dinh dugc ing dung, xu huong va thach thirc PLO3.2 M
theo tung chu dé PLO6.1
PLO6.2
PLO3.1
CLO3 deéi thich duoc nhitng van d& mé trong mdi chu PLO3.2 H
e
PLO6.1




PLO6.2
PLO3.1
cLO4 | €6 khad ndng nghién clru & tong hop tai lidu, xac PLO3.2 M
dinh va trinh bay van dé PLO6.1
PLO6.2
PLO3.1
PLO3.2
CLOS | Co théi do hoc tap nghiém tc, tich cuc, chi dong | b ¢ | M

PLO6.2

5. Phwong phap, hinh thirc to chire day hoc

Phwong phap, Z X .
hinh thirc to chire Muc dich Chuall: 5?12';2‘?6;‘;1 hoc
day h(.)c p . .
Dién gidng E:,l:f, hcglrll) cho nguoi hoc céc kién thue cua CLOL-3
Nguoi hoc hiéu thém vé cac chu de, rén
R luyén kha nang nghién ciru & téng hop tai
Bai tap liéu, xdc dinh va trinh bay vin d@: tich CLO4-5
cuc, chu dong

6. Ké hoach giang day chi tiét (gidng vién chon 5/10 chii dé dé giang day)

Budi hoc Noi dung CPR hoc phin
[1-2] Chi dé 1. TRI TUE NHAN TAO CO THE GIAI THICH CLO1-5
(Tiét 1-6)

1.1. Gi6i thiéu

1.2. Ung dung & xu huéng
1.3. Théch thirc & véan dé mo
1.4. Bai tap

[3-4] Chu dé 2. TRI TUE NHAN TAO TAO SINH CLO1-5
(Tiet 7-12) |2 1. Giéi thieu
2.2. Ung dung & xu huéng
2.3. Thach thtrc va van dé mo
2.4. Bai tap

[5-6] Chii dé 3. MO HINH NGON NGU LON CLO1-5
(Te13-18) 13 1 Gisi thigu
3.2. Ung dung & xu huéng
3.3. Thach thirc & van dé mo
3.4. Bai tap

[7-8] Chi dé 4. XU LY NGON NGU TU NHIEN CLO1-5
(Tiet 19-24) 14 | Gisi thicu




4.2. Ung dyng & xu hudng
4.3. Thach thuc & van dé mo
4.4. Bai tap

[9-10] Chi dé 5. HE GOl Y CLO1-5
(Tiet25-30) | 5 1 Gisi thicu

5.2. Ung dung & xu hudng
5.3. Thach thirc & van d&& mé
5.4. Bai tap

(6 tiét) | Cha dé 6. THI GIAC MAY CLO1-5
6.1. Gi6i thiéu

6.2. Ung dung & xu hudng
6.3. Thach thic & van dé mo
6.4. Bai tap

(6 tiét) Chii dé 7. INTERNET VAN VAT CLO1-5
7.1. Gidi thiéu

7.2. Ung dung & xu hudng
7.3. Thach thitc & van dé mé
7.4. Bai tip

(6 tiét) Chi d@é 8. DU LIEU LON CLO1-5
8.1. Gi6i thiéu

8.2. Ung dung & xu huéng
8.3. Thach thirc & van dé mé
8.4. Bai tap

(6 tiét) Chi dé 9. DIEN TOAN PAM MAY CLO1-5
9.1. Giéi thiéu

9.2. Ung dung & xu hudng
9.3. Thach thtrc & van dé mé
9.4. Bai tap

(6 tiét) Cha dé 10. CHUOI KHOI CLO1-5
10.1. Gi6i thiéu

10.2. Ung dung & xu huéng
10.3. Thach thirc & van dé mo
10.4. Bai tap

7. Tai liéu phuc vu mén hoc: cdc bai bdo/bdo cdo khoa hoc cong bé gan day trén cdc tap
chi/ky yéu héi nghi/héi thao [khoa hoc] lién quan dén cdc chi dé

Tai liéu chinh | [1] Khurana, D., Koli, A., Khatter, K., & Singh, S. (2023). Natural language
processing: state of the art, current trends and challenges. Multimedia tools and
applications, 82(3), 3713-3744.
[2] Suma, K. G., Patil, P., Sunitha, G., Mantri, V. P., & Kale, N. D. (2024).
Computer vision and its intelligence in industry 4.0. In Machine learning
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techniques and industry applications (pp. 119-142). IGI Global.

[3] Zhao, Z., Fan, W., Li, J., Liu, Y., Mei, X., Wang, Y., ... & Li, Q. (2024).
Recommender systems in the era of large language models (Ilms). IEEE
Transactions on Knowledge and Data Engineering.

[4] Kalasampath, K., Spoorthi, K. N., Sajeev, S., Kuppa, S. S., Ajay, K., &
Angulakshmi, M. (2025). A Literature Review on Applications of Explainable
Artificial Intelligence (XAI). IEEE Access.

[5] Raiaan, M. A. K., Mukta, M. S. H., Fatema, K., Fahad, N. M., Sakib, S., Mim,
M. M. J, ... & Azam, S. (2024). A review on large language models:
Architectures, applications, taxonomies, open issues and challenges. I[EEE
access, 12, 26839-26874.

[6] Du, H., Niyato, D., Kang, J., Xiong, Z., Zhang, P., Cui, S., ... & Kim, D. L.
(2024). The age of generative Al and Al-generated everything. leee Network.

[7] Sai, S., Sai, R., & Chamola, V. (2024). Generative Al for Industry 5.0:
Analyzing the impact of ChatGPT, DALLE, and other models. IEEE Open
Journal of the Communications Society.

[8] Mathur, S., Kalla, A., Giir, G., Bohra, M. K., & Liyanage, M. (2023). A survey
on role of blockchain for iot: Applications and technical aspects. Computer
Networks, 227, 109726.

[9] Fraga-Lamas, P., Fernandez-Caramés, T. M., da Cruz, A. M. R., & Lopes, S. L.
(2024). An overview of blockchain for Industry 5.0: towards human-centric,
sustainable and resilient applications. /EEE Access.

[10] Nguyen, C. T., Liu, Y., Du, H., Hoang, D. T., Niyato, D., Nguyen, D. N., &
Mao, S. (2024). Generative Al-enabled blockchain networks: Fundamentals,
applications, and case study. IEEE Network.

Tai liéu tham
khao thém:

[11] Rani, S., Bhambri, P., Kataria, A., Khang, A., & Sivaraman, A. K. (Eds.).
(2023). Big Data, Cloud Computing and loT: Tools and Applications. CRC Press.

8. Panh gia két qua hoc tap
8.1. Hinh thirc danh gia theo CLO

Hinh thirc danh , Chuin dau ra ciia hoc
) Muc dich A :
gla . : phan
Bai tap Danh gia kién thuc co ban, thai do ctua CLO1-3
nguoi hoc theo qud trinh CLO5
Tiéu luan Panh gia kién thtc, k§ nang va thai do cua
. CLO1-5
nguoi hoc
8.2. K¢ hoach kiém tra danh gia theo CLO
. . ‘A 2 g Thoi CDR cua | Trong
STT Panh gia Tieu chi danh gia diém HP <6
1 Qud trinh
Bai tap - Bé4p 4n cua giang vién Bubi hoc: CLO1-3 40%
[1-10] CLOS
2 | Cudiky ,
Tiéu luan - Noi dung Cudi hoc CLO1-5 60%
- Hinh thurc ky




8.3 Thang danh gia chuin diu ra (CLO)

CLO1: Giai thich dugc nhiing kién thirc co ban theo céc chu dé duoc chon.

’ Fail - Below Beginning - Deve!oping - | Sufficient - Exemplary -
T.l}ang danh Expectation Needs Marginally Meet . Exceeds.
gia Improvement adequate expectation expectations
<40% 40%-54% | 55%-69% | 70%-84% | 85% - 100%
- Xuét sic Chua dat Trung binh Kha Tét Xuit sic
- Tot
- Kha
- Trung binh
- Chua dat
CLO2: Xac dinh duoc (mg dung, xu hudng va thich thic theo timg chu dé.
Thang danh Fail - Below | Beginning - Developing - | Sufficient - Exemplary -
gia Expectation | Needs Marginally Meet Exceeds
<40% Improvement | adequate expectation expectations
40%-54% 55%-69% 70%-84% 85% - 100%
- Xuit sic Chua dat Trung binh Kha Tt Xuét sic
- Tot
- Kha
- Trung binh
- Chua dat
CLO3: Giai thich dugc nhitng van dé mo trong mdi chu dé.
Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -
T.l}ang danh Expectation Needs Marginally Meet ' Exceeds_
gia < 40% Improvement | adequate expectation expectations
40%-54% 55%-69% 70%-84% 85% - 100%
- Xuit sic Chua dat Trung binh Kha Tt Xuét sic
- Tét
- Kha
- Trung binh
- Chua dat

CLO4: C6 kha ning nghién ciru & tong hop ti lidu, xac dinh va trinh bay van dé.

Fail - Below Beginning - Deve!oping - | Sufficient - | Exemplary -

T.l}ang danh Expectation Needs Marginally Meet . Exceeds'

gia < 40% ilg(};rc;\f;lent adequate expectation expectations
0=I)% 70 55%-69% 70%-84% 85% - 100%

- Xuét sac Chua dat Trung binh Kha Tét Xuat sic

- Tét

- Kha

- Trung binh




- Chua dat
CLOS5: Co6 thai do hoc tdp nghiém tdc, tich cyc, chi dong.
Fail - Below Beginning - Deve!oplng - | Sufficient - | Exemplary -
Thang danh Expectation Needs Marginally Meet Exceeds
gia P Improvement | adequate expectation expectations
<40% 40%-54% | 55%-69% | 70%-84% | 85% - 100%
- Xuét sdc Chua dat Trung binh Kha Tét Xuat sic
- Tét
- Kha
- Trung binh
- Chua dat
9. Cac quy dinh chung

Cam két cua gidng vién

Lén 16p dung gid, giang day diy du ndi dung ciia hoc phan.

Yéu cau doi véi sinh vién

Tu giac trong hoc tap, ¢o tinh than xay dung bai giang, hop
tac voi giang vién.

Quy dinh vé tham du 16p hoc

Ving hoc s& bj trir diém chuyén can theo ti 1é trong tng.

Quy dinh vé hanh vi trong 16p hoc

Moi hanh vi lam anh huong dén qué trinh day va hoc déu b
han che.

Quy dinh vé hoc vu Thuc hién theo quy dinh dao tao cua Nha truong.
Cac quy dinh khac Khong.
Binh Binh, ngay ..... thdng ..... nam 2025
GV. BIEN SOAN TK. QL HQC PHAN
Lé Quang Hung
GD. CTDT TK. QL. CTPT
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