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THANH PHo Ho cHi rranrn
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OT CUOI{G MON HOC

KHOA HQC UrI rrpu CHO KrNH DOANH NANC CAO

,r. rnoxc TIN CHUNG Vr U6N HQC

1. T6n m6n hsc (ti6ng Viet) : KHOA HQC OU lrpU CHO KINH DOANH

xANc CAo

2. TGn mdn hgc (ti5ng Anh) : ADVAI\ICED DATA SCIENCE FOR

BUSINESS

3. Me s6 m6n hgc : DAT728

4. Trinh tIQ ilio tgo : Dgi hgc

5. Nginh tlio tgo ip dgng : Cric nginh dio tqo bflc tlgi hgc

6. Sti tin chi :02

7. Phfln U6 tndi gian : 100 gid

- Tr.uc tiiSp : 30 gid

o ti,tltryAt : j0 gid

o Thwc hdnh : 0 gid

- Tryc tuy6n (ntiu c6) : kh6ng qu630o/ot6ng s6 gid giing.

- Tg hgc, t.u nghi€n cr?u : 70 gid

- Kh6c :Ogid

8. Khoa qufln If m6n hgc : BQ mdn Toin Kinh t5

9. Mdn hgc trufc : Khoa hgc dfr liQu cho kinh doanh

10. MO te m6n hgc

Mdn hgc trang bi trang bi cho sinh vi€n crlc ki6n thric v€ khoa hgc dt liQu rmg

dUng trong kinh doanh sri dpng ng6n ngft lQp trinh Python vd c6c c6ng cg trong h€ sinh

th6i img dUng khoa hgc dii liQu vdo linh vgc kinh doanh. Cg th6, c6c sinh vi6n se ctugc

hqc ry thuyiSt vd thgc hdnh c6c cQng cp vO xri 11f, th6ng kC vd tryc quan ho6 dt liQu nhu

Matplotlib, Numpy, Numba, Pandas, SciPy, Scikit-Learn, StatsModels, vd nhi6u c6ng

cp hiQn <I4i kh6c ttugc cflp nh{t li6n tpc theo sg phdt tri6n c6ng nghQ trong linh v.uc
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khoa hgc dtr liQu. Sinh vi€n cfrng duoc hoc vd thgc hdnh vdi ciic gi6i thuAt hoc m6y co

b6n, bao gtim c6c ki6n thric vd gi6i thu{t hoc c6 gi6m siit, hgc kh6ng c6 gi6m s6t img

dUng vdo phdn lo4i, thu gi6m chi6u vd gom cgm dt liQu. Hon nita, c6c k! thu4t tinh

chinh tham sti vd cdc dO do hiQu qu6 cria cdc giiti thu4t hgc cfrng duoc gi6i thiQu cho

sinh vi0n.

Hgc xong m6n hgc nlry, sinh viOn c6 thti v4n dUng c6c ki6n thric khoa hgc dt liQu vd

hgc m6y co bin vdo ph6n tich dir lieu kinh doanh thuQc nhi€u ming khilc nhau, vi dg

nhu FinTech, quin ly tei s6n, thi chinh doanh nghiQp, . . vd sti dpng ki6n thric dd hgc

cho c6c m6n hgc ti6p theo trong chucrng trinh tldo t4o.

11. Mgc tiGu vir chuAn tliu ra cfra m6n hec

11.1. Mltc tidu cfia mdn hgc

Kf hiQu mgc

ti6u
MO tA mgc ti6u

NQi dung CDR CTDT phf,n

bd cho m6n hoc

Kf hiQu CDR

CTDT (PLOn)

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

co1

MOn hgc trang bi cho

sinh vi€n k! ning ldm

viec c10c lQp vd ldm

viQc theo nh6m il6 giai

quytit c6c bdi to6n li€n

quan dtin khoa hqc dfr

liQu trong kinh doanh.

C6 n6ng lyc lem viQc
,ttheo nh6m, truy6n dat

hiQu qui trong di6u kien

ldm viQc thay d6i vd m6i

trudng hQi nhfp qudc t0.

PLO3

c02

Ngudi hgc hi6u, d6nh

gi6 tlugc c6c c6ng cu

ddnh cho ph6n tfch vd

tryc quan hori dt liQu

nhu Matplotlib,

Numpy, Numba,

Pandas, SciPy, Scikit-

Learn, StatsModels, . . .

AC tu t16 xdy dpg m6

hinh phtr hgp cho ciic

bdi to5n ve khoa hgc du

liQu trong kinh doanh.

C6 kha ndng vfln dUng

thdnh th4o ki6n thric
x .,

nen tang va cnuyen sau

de giai quytit cdc vdn
-loe cnuyen mon

PLO6
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Kf hiQu mUc

ti6u
MO ti mgc ti6u

NQi dung CDR CTET phin

bd cho m6n hoc

Kf hiQu CDR

CTDT (PLOn)

(,I ) (b) (d) (e)

co3

Nguoi hgc c6 khi nang

vpn dgng cao c6c ki6n

thric vC khoa hgc d[
liQu vd hgc m6y <16 hqc

mQt c6ch hQ thdng rl€
a. , igiii quy6t ciic v6n d€

chuy0n m6n trong linh

vuc kinh doanh, tiri

chinh - ngAn hdng

C6 ki6n thfc vd ky

nlng vA khoa hgc dtr

liQu rmg dUng trong

kinh doanh

PLO1 l

11.2. Chudn itdu ra cfia min hgc (CDR MH) vd srg ildng gdp vdo chudn diu ro crta

chuong trinh tldo tgo (CDR CTDT)

4
tg

/
0l

\Kf hiQu

CER MH

(cLoi)
NQi dung CDR MH

Mri'c iIQ

theo

thang tlo

Ddp tfrng

mgc ti6u

m6n hgc

(Cox)

Kf hi$u

CDR

CTDT
(PLon)

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

CLOl

IJng dpng Pandas vdo xri ly

d[ liQu, bitin t16i dtr li6u th6

thAnh d4ng c6 th€ sri dUng

th6ng k6, dg do6n (dg b6o),

phdn 1o4i, thu giim chiAu

ho{c gom cpm.

aJ CO I ,

co2

PLO3

CLO?

Ung dpng dugc c6c cdng cp

nhu Matlibplot Seaborn, . . .

vdo tryc quan hoii dtr liQu

bing cric bi€u iI6 kh6c nhau.

3 co2 PLO3

CL03

Ung dpng dugc c6c md hinh

th6ng kC vd hgc m5y sri dgng

Statsmodels vd sciKit-learn

vdo phdn tich dfr liqu; PCA,

I-SNE, UMAP, k-means viro

J co1,

co3

PLO6

J



Ky hiQu

CDR MH

(cLoi)
NQi dung CDR MH

Mric tIQ

theo

thang do

Dip fimg

mgc ti6u

m6n hgc

(Cox)

Kf hiQu

CDR

CTDT
(PLon)

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

thu gi6m chi€u dft liQu vd

gom cum d[ liQu.

CLO4

Ung dpng c6c ki6n thric vd

khoa hgc dtr liQu vd hgc m6y

vdo mO hinh ho6 c6c bdi toiin

thuc t6.

4 coz,

co3

PLO11

CLO5

Xdy dpg circ gibi ph6p tryc

quan ho6, ph6n loai, du b6o,

gom cqm dtr liQu ring dqng

trong linh v.uc kinh doanh,

tdi chinh ngdn hdng.

3 coz,

co3

PLO6

11.3. Mo trQn tfch hqp giico CDR MH (CLOi), CDR CTDT (PLOu) vd Chi sO dtinh

gid kA qud thrgc hiQn (PIn.k):

PLO3 PI.,O6 PLO1l
PI3.1 Pr3.2 PI 6.I Pt 6.2 PI 11.1 PI 11.2

CLOl aJ J

CLO2 aJ aJ

CLO3 a
J 3

CLO4 4 4

CLO5 3
aJ

12. Phuong phip vi hinh thlic d4y vi hgc

12.1. Phuong phtip dgy vd hgc:

Nhim giirp sinh viOn d4t duo. c c6c mpc ti6u vi chu6n <tdu ra cria m6n heg c6c chitin luo. c vd

phucmg ph6p giang d4y duo. c 6p dUng cg th6 nhu sau:

- Phucmg ph6p Thuytit giang (Lecture): Giang vi6n trinh bdy tai liQu vd gihi ddp cdc

thic m6c cira hgc vi€n.

- Phuong ph6p Bni giang tuong t6c (Interactive lecture): Thuyi5t giang trong i16 c6

queng thcri gian nghi khoang tu hai dtin muoi l[m phrit dii cho sinh vi6n thyc hiQn

c6c ho4t dQng hqc tQp (ching han nhu: tr6 loi c6c cdu h6i tric nghiQm nhi6u lua
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chqn, gi6i quytit v6r, dC, bdi tflp so khdp vd di6n vdo ch5 tr6ng trong tAp ghi chir bdi
a -, ). "giing, vdn d6p vC mQt trulng hqrp diOn hinh nh6, bni tap chia s6 suy nghi theo c{p

hoflc thio lu4n nh6m nh6) cri sau 12 dtin 20 phrit.

Phu<rng ph6p 0n luyQn (Recitation): Hgc sinh tri loi c6c cdu h6i ve mtin thric vi doc

hi6u.

Phucmg ph6p Thdo lu4n c6 dinh hucmg (Directed discussion): Th6o lufn trong lorp

theo mQt bQ cdu h6i it nhi6u c6 tinh tr4t tg md giang vi6n il{t ra tt6 d6n d6t hgc sinh

d6n nhtng nh4n thric hoac k6t luQn nh6t dinh hoac <16 girip h9 d4t ducr. c mQt k6t quA

hqc tAp cU th6.

Phuong ph6p gi6ng day thdng qua Lem viQc/trqc tflp theo nh6m (Group

work/learning): ngu<ri hec thyc hiQn ho4t dQng hgc tfp hoac tao ra m6t s6n phAm

theo nh6m nh6 tt hai dtln s6u nguoi trong ho{c ngodi l6p hgc, duoi sU huong dan
l _,^

can man cua glang vlen.

12.2. Hinh thtbc dgy vd hgc:

Giang vi6n c6 th€ chri clQng lua chgn hinh thric gihngday ld giang day tr.uc ti{ip

cho todn b9 thdi gian cria m6n hgc hoflc lFa chgn hinh thric giang d4y tryc tuyiSn ktit

hqp tryc ti6p, nhtmg ph6i d6m bio t6ng thoi gian gi6ng day tryc tuy6n kh6ng vugt qu6

30% thdi gian giing d4y cria ci mdn hgc.

13. Quy tlinh cfra mdn hgc

- Tty sO sinh vi6n md gi6ng vi€n quy6t dfnh s6 luqng thanh vi6n nh6m hgc tpp.

- Sinh vi€n tham dU lop hgc phAn phii tu6n thri quy t6c img xri ctra Nhd Trudmg;

sinh vi6n phii <I6n lop ctring gid, tl6m b6o thoi gian hgc tr€n l6p, c6 th6i iIQ nghi€m

tric vd chri clQng, tich cgc trong hgc tflp, nghi€n cfu.

- Sinh vi6n phdi c6 y thric chudn bi girio trinh, hgc liQu, m6,y tinh crl nhdn (khi can

thiisQ <l€ phUc vU qu6 trinh hgc tflp.

14. Tii liQu hgc t$p

14.1. Tdi liQu biit buQc

[] Rogel-Salazar, Jests, (2020). Advanced data science and analytics with Python. Boca

Raton: CRC Press, Taylor & Francis Group.

14.2. Tdi liQa tham khdo

[2] Galit Shmueli, Peter C. Bruce, Peter Gedeck, Nitin R. Patel, Q020). Data mining for

business analytics: concepts, techniques and applications in PythonWiley & Sons, Inc.

[3] Nguy6n, NgQc Th4ch, (2021). Data science for financial econometrics. Springer.
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Lo4i hinh

il6nh gi6

Phuong phfp
tlinh giri

Sii luqxg bni

tL[nh giri

CDR MH tlug'c

il6nh gi6

Trgng

^so

1. D6nh gi6

qu6 trinh

i.1 . D6nh gi6 tinh chuy6n cin t0%

1.2. Eanh gi6 qudtrinh I : Ki0m

tra tr6n phdng mriy

CLO1 , CLO2,

CLO3
20%

1.3. EAnh gi6 qu6 trinh 2: Bdi

tap lon vd bdi t4p vA nhd

CLOI, CLO2,

CLO3, CLO4,

CLO5

20%

2.Ddnh gi6
i., .

cuol Ky
2.l.Dfunhgiri cu6i kj,

CLOI, CLO2,

CLO3, CLO4
s0%

B. PHUoNG THUC oANn cIA tvtoN Hec

1. Ctr c6u phuong thfc dinh girl mdn hgc

2. Phuong phip vir c6ng cg tl6nh gi6

2.l.Dhnh gi6 qu6 trinh

2.1.1. Dinh gi6 tinh chuy0n cin

a.Hinh thric d5nh gi6: sinh vi6n ph6t bi6u, tU luan hoic tric nghiQm, tr6n lop hgc

ho{c tr6n c5c ntin tdng hgc tQp tryc tuy6n.

b.Thdi dii5m, c6ch thric thgc hiQn bdi drinh gi6:

Thoi di6m: di6n ra trong su6t c6c bu6i hgc cria hoc phAn.

ViQc drinh gi6 k6t qu6 hqc t4p tlugc thUc hiqn bing rt6nh gi6 chuy€n cAn dugc

thgc hiQn bing phucrng thfc tli6m danh vd ghi nh4n qu6 trinh tham gia hgc t{p

c6c nQi dung cria hgc phAn. Di6m danh thpc hiQn tr€n danh srlch lcrp hgc phAn

chinh thric do Trudrng cung c6p. ViQc ghi nh4n qu6 trinh tham gia hgc t4p c6c

n6i dung cria hgc phAn dugc thgc hiQn lJri: (1) gihngvi€n mdi dich danh sinh

vi6n trd ldi c6c cdu h6i hay ph6n cdng gi6i quy6t c6c bdi taplchri dC th6o ludn

(tham gia thp dQng), (2) sinh vi0n tg gi6c (xung phong) tr6 ldi c6c cdu h6i hay

tham gia gi6i quy6t c5c bdi tAplchri t16 th6o lufn (tham gia chri tl0ng); sinh vi€n

c6 tAn su6t tham gia tr€n 50% sO bu6i hgc vdi da sO tOi i16p s6t ddp 6n cria v5n

Oe tni dugc xric dinh ld chri ttQng tham giarittich cuc vdo qu6 trinh hgc tflp tr€n

gi6ng iludrng.

c.NQi dung, t<tit c6u bdi it6nh gi6

NQi dung cria dSnh gi6 chuy6n c6n g6m:

o tdn su6t hi€n di€n cria sinh vi6n
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o sU tham gia vdo qu6 trinh hgc tpp t4i gi6ng ttuong.

f6t c6u bdi itrinh gi6: tti€m danh, ghi nhAn sg tham gia vdo qu6 trinh hgc.

d.Rubric cilinh giri

Ti0u chi ddnh gi6
Trong

so

Thang dii5m

Ttr 0

d6n 3,9

Tt 4,0

d6n 5,4

Tir 5,5

d6n 6,9

Tt 7,0

d6n 8,4

Tt 8,5

d6n 10

TAn su6t hiQn diQn cira

sinh vi6n
40%

HiQn

di.n
giang

duong

duoi

40% s6
, l.
buor

hqc

HiQn

diQn

giang

duong

trdn 50Yo

sO UuOi

hqc

HiQn

diQn

giang

ducrng

tr€n 60Yo

sO t,rOi

hqc

Hien

diQn

giang

ducrng

tr€n70Yo

sO UuOl

hqc

HiQn

diQn

gi6ng

dudmg

trOn 80%

^. 
l.

so buor

hQc

Sr,r tham gia vdo qu6

trinh hgc tfp tai giang

ducrng

60%

kh6ng

tham

gia vdo

qu6

trinh

thio
luan vO

n0i

dung

bdi hgc

trong

su6t hgc

phan

tham gia

thu dOng

vdo quii

trinh

th6o
,lluiill ve

,Oi arng

bdi hqc

trong

su6t hgc
,lpnan

tham gia

chu dQng

vho qu6

trinh

th6o lu4n
I ^.ve nQl

dung bdi

hqc

trong

su5t hgc

phan

chir

d0ng

tham gia

tich cgc

viro qu6

trinh

th6o
I

luan ve

ngi ar.rg

bdi hqc

trong

sutSt hgc

phan

chri dQng

tham gia

r6t tich

cpc vdo

qu6 trinh

th6o 1u4n
I ^.ve nol

dung bii
hgc trong

sutit thoi

hqc phan

z.l.2.Dinh gi6 qui trinh 1: Bii ki6m tra trGn phdng miy

a.Hinh thric drffi gi6: sinh vi6n ldm bdi tflp c6 nhdn lfp trinh tr€n phdng thgc hdnh

ho{c tr6n c6c n6n tang hqc t4p tryc tuytin.

b.Thdi dii5m, c6ch thric thUc hien bii tl6nh gi5:

Thoi di6m: mQt hoac mQt phan bu6i hqc <Iugc giang vi€n vd sinh vi€n thiSng

nrr6t.

Danh gi6 ktit qui hgc tQp bAng Bdi ki6m tra c6 nhdn ttugc thUc hien b6ng c6ch

t6 chric ki6m tra tQp trung t4i phong thUc hanh c6 miiy tinh h6 trg ldm bdi: lAp
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trinh tr€n m6y vd dugc sri dpng tdi liQu (trong trudng hqp cAn thitft. c6 thO thay

th6 bing hinh thric ki6m tra online; trong trudng hgrp ndy, gi6ng vi6n sE th6ng

b5o chi ti6t dtin sinh vi6n it nh6t 1 tuAn tru6c ngdy kir5m tra vd thoi gian giao dd,

thdi gian thUc hiQn bni ki6m tra, phuong thtic ldm bdi vd nQp bdi qua mAng

internet).

c.NQi dung, t<tit c6u bdi cl6nh gi6

NQi dung ct6nh gi6 cria Bdi ki6m tra c6, nhdn ld khOi luqng ki6n thfc ki€m tra

tucrng img vdi ttrOi tuo-ng kitin thric cria ti6n d0 dqy hqc rl5 dugc quy dinh. E€

ki6m tra do gi6ng vi6n so4n, chlu tr6ch nhiQm vC chuy€n m6n;

tctit c6u bdi d6nh giri: t6i thi6u c6 02 cdu hoi; thdi gian ki6m tra tdi rta bing thdi

gian thi h6t hqc phAn.

d.Rubric d6nh gi6

2.1.3. Einh gi6 qui trinh 2: Biri t$p khr vir bii t$p vd nhir

Ti6u chi d6nh gi6

CDR
Trgng

SO

Thang <li6m

Tu 0 diSn

3,9

Tt 4,0

d€n 5,4

Tir 5,5

dtin 6,9

Tt 7,0

dtin 8,4

Tir 8,5

d6n 10

Gqi dring thu viQn

dC thao t6c tr6n dfr

liQu dqng bang

CLOl

20%

Co nQp

ktit qui

lam bei

tap

Chucrng

trinh

chay

kh6ng c6

lol

Chuong

trinh

chay

dfng 1/3

s5 test

Chuong

trinh

chay

dung2l3

sd test

case

Chucrng

trinh chay

dung t6t

cA test

case

Su dpng dring cric

thu viQn h6 trg tryc

quan ho6 dt lipu

CLO2

40%

C6 nQp

k6t qui

lam bei

t0p

Chucmg

trinh

chay

kh6ng c6

lor

Chuong

trinh

chay

ttung l/3

s6 test

Chucrng

trinh

chay

dtng2l3

s6 test

case

Chucrng

trinh ch4y

dung t6t

cA test

case

Sri dgng dring ciic

thu viQn h6 trg c6c

m6 hinh hgc m5y

co bin

CLO3

40%

C6 nQp

k6t qua

ldm bdi

t0p

Chuong

trinh

chay

kh6ng c6

lor

Chuong

trinh

chay

dfng 1/3

s6 test

Chuong

trinh

chay

ding2l3

s5 test

case

Chuong

trinh ch4y

dung t6t

cA test

case
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x6t viQc tlng thdnh vi6n cta nh6m). Quy c6ch ctia b6o crio duoc gi6ng vi6n quy

ilinh trong 03 bu6i hgc dAu ti€n.

b.Thli iliiSm, crlch thric thgc hiQn bdi d6nh gi6:

Thoi tli6m: giing vi6n vd sinh vi6n thting nh6t chgn thoi di6m lim bdi vd n6p bdi.

Giing vi6n t6 chtc cho sinh vi0n hinh thdnh cilc nh6m bdi tAp l6n. De tdi cria bdi

t4p l6n, thoi gian vd phuong thric nQp dugc giing vi€n thdng brio nh6m sinh vi€n
.!

tryc ti6p tai ltrp ho{c qua email trong tudn hgc dAu ti6n cria hgc phAn. Nh6m sinh

vi6n t6 chric thyc hien bdi t4p trong thoi gian tg hgc t4i nhd; sau d6 nQp bdi tflp

di5n giing viOn theo thoi gian quy dinh. GiAng vi€n ch6m, trA di6m vd cung c6p

nh4n x6t cho c6c nh6m rut kinh nghiQm, ittc ktit tri thric cAn linh hQi.

c.NQi dung, t<tit c6u bdi tt6nh giri

NQi dung tl6nh gi6 cria hinh thric d6nh giri k6t qu6 hgc tap bing bdi tap l6n theo

nh6m vd bdi tflp v€ nhd thuc hiQn boi tirng c5 nhdn, lA kh6i lugng ki6n thric cria

hgc phAn dd quy dfnh trong DC cuong ndy, th6 hiQn cp th6 qua ciic chri dii cria cric

bdi t{p

ftit c6u bdi tllnh girl: t6i thi6u c6 03 y€u cAu OOi vOi mQt rtA tai bAi t4p nh6m, t6i

thi6u 02 c6u h6i OOi vOi bdi t4p vC nhi.

d. Rubric d6nh giri
Bei tfp vti nhd:

Ti€u chi d6nh gi6

CDR
Trong

so

Thang di6m

Tt 0 tl6n

3,9

Tt 4,0

d6n 5,4

Tt 5,5

di5n 6,9

Tt 7,0

d6n 8,4

Tt 8,5

di5n l0

Ggi dring thu vi0n

d0 thao t6c tr6n dir

liQu d4ng b6ng

CLOI

30%

C6 nQp

krit qua

lem bei

tap

Chuong

trinh

chay

kh6ng c6

lol

Chucrng

trinh

chay

dfng l/3
s6 test

Chuong

trinh

chay

ding2l3

s6 test

case

Chucrng

trinh chay

dring t6t

cA test

case

Su dgng dring c6c

thu vi6n h6 trg truc

quan ho6 dt liQu

CLO2

20%

C6 nQp

k6t qud

lnm bei

t0p

Chuong

trinh

chay

kh6ng c6

lol

Chuong

trinh

chay

dfng 1/3

s6 test

Chuong

trinh

chay

dtng2l3
sO test

case

Chuong

trinh chay

dirng tAt

c6 test

case

9



Sft dgng dring c6c

thu viQn hd trg c6c

m6 hinh hgc m6y

ccv bin

CLO3

20%

C6 nQp

ktit qui

ldm bdi

t0p

Chucrng

trinh

chay

kh6ng c6

lol

Chucrng

trinh

chay

dtng 1/3

s6 test

Chuong

trinh

chay

ding2l3

s5 test

case

Chuong

trinh chay

dring t6t

cd test

case

Ung dpng cdc

ki6n thric rrd khnu

hgc dfr liQu vd

hgc rn6y vdo mO

hinh ho6 crlc bdi

to6n thgc ti5.

CLO4

20%

Co nQp

ktit qud

ldm bdi

tap

Chucrng

trinh

chay

kh6ng c6

lor

Chucrng

trinh

ch?y

dirng 1/3

s6 test

Chucrng

trinh

chay

dtng2l3

s5 test

case

Chucrng

trinh chay

dring tAt

ci test

case

Xdy dqng cttc gihi

ph6p trgc quan

ho6 vd gom cum

dir liQu trong kinh

doanh, tdi chinh

ng6n hdng.

CLO5

t0%

Co nQp

ktit qu6

ldm bdi

tap

Chuong

trinh

chay

kh6ng c6

lol

Chuong

trinh

ch?y

dring l/3

s6 test

Chucrng

trinh

chay

ding2l3

s6 test

case

Chuong

trinh chay

dring tAt

ci test

case

Bdi tap l6n

Ti6u chi d6nh gi6

CDR

Trong s6

Thang ditim

Tir 0

d6n 3,9

Tt 4,0

d6n 5,4

Ttr 5,5

d5n 6,9

Ttr 7,0

d6n 8,4

Tt 8,5

dtln l0

PhAn lap trinh

CLO2

50%

C6 nQp

k6t qud

ldm bdi

tap

Chu<rng

trinh

chay

khdng c6

lol

Chucrng

trinh

chay

dring

1/3 s6

test

Chuong

trinh chay

dtng2l3

s5 test

case

Chuon

g trinh

chay

dtng

til cit

test

case

Co sd lj luQn cira

b6o c6o

CLO3

30%

Kh6ng

sir dgng

ly luan

khoa

hqc liOn

quan

C6 su

dung

nhrmg

chua

rlfng l;f

lufn

Trinh

bay lj
lufn

khoa

hoc li6n

quan,

Sri dpng

dirng lj
lu6n khoa

hgc li6n

quan, c6

sric

Sir

dung

chinh
, A-

xac, ral

thuy6t

phqc vC

10



khoa hoc

li6n quan

nhmg

chua du

stic

thuy6t

Phuc

thuyOt

Phuc

lf luQn

khoa

hgc li6n

quan

V[n phong khoa hoc

CLO4

t0%

Henh
- . a.

van tor

nghia o

citc

phan

n0i

dung

chinh

Hdnh

vdn lirng

ctrng

khi6n

cho

ngudi

dgc kh6

c6 tho
,.4
hreu nol

dung

Hanh

vdn

lirng

cirng

ntlmg

nguoi

ooc van

c6 th6
, .l
nleu nol

dung

HAnh van

t6t, d6i
, ,i.

Knl co lo1

di6n dat

Hanh

vdn 16

rirng,

mach

lac

Ldi d4o van Trir 100% dii5m dat dugc

Hinh thric ctra brio

c6o

CLO5

t0%

Khdng

dinh

dang

theo b6t

cir ti6u

chi ndo

c6l6i:
khdng

- ,l
can le,

khdng

thdng

nhAt dinh

dang

do4n

vdn, sai
,, I .A
Kho glay

c6 l5i:

KhOng

dinh

dang

todn

vdn

bdn,

kh6ng

th6ng

nh6t

font

chir

c6l6i:
thitiu

d6nh s6

trang;

thi6u bia

hodc trinh

bdy bia

sai quy

dinh

Einh

dang

dring

t6,t ctt

c6c ti6u

chi yOu

cau

I

.J

I

.,

4

2.2.D{nhgi6 cuiii t<}

- DC thi do Khoa/BQ m6n quin l;f hqc phAn ra eC noac trich xu6t ttr Ngdn hdng cdu

hoi thiA{g6n hdng OC ttri cria trudng (niiu c6)

- Hinh thric drinh girl:

Hinh thr?c tl6nh gi6 Lqa chgn

V6n d6p

Ty lupn

Trdc nghiqm kb6ch quan

Tr6c nghiQm kh6ch quan ktit hqp ty lu6n

11



Hinh thtic tl6nh gi6 Lqa chgn

ThUc hdnh tr6n mriy tinh

Ti0u luQn/OO anruai tflp l6n (c6 nh6n)
NQp bai kh6ng thuy€t trinh
NQp bdi c6 thuy6t trinh

Tir5u lupn/OO anZUal t6p lcrn (nhom)
NQp bai kh6ng thuy6t trinh X
NQp bdi co thuy6t trinh

Thoi gian ldm bdi ltOi tm0u - t6i da): tu 1 d6n 7 ngity ldm viQc.

MO ta ve ttit cAu rt6 thi: d0 tdi dg 6n khoa hgc dfr liQu trong kinh doanh: DC tdi c6

it nhAt 03 yOu v6 viQc v4n dpng c6c ki6n thric d5 hqc dO gi6i quytit mQt bdi todn

thgc ti5. Sinh vi6n ldm dp 6n theo nh6m. NQi dung yOu cAu cria dg 6n phii phin

6nh khia canh thric tti cira viQc ring dUng khoa hgc df li6u trong kinh doanh. Tuy
. 4,,

si sd lop ma gi6ng vi6n quyOt dinh mdi nh6m bao nhi6u sinh vi6n.

M6 ta v0 ph4m vi nQi dung cria dO thi: chuong 2 ddn chucrng 6.

Rubric ddnh gialho{c Ma tr4n d6: E6nh giri tucrng tg nhu phdn2.l.3 (Bai t{p lon).

Ti6u chi d6nh gi6

CDR

Trgng s6

Thang di6m

Tr'0

d6n 3,9

Tt 4,0

dtin 5,4

Tt 5,5

dtin 6,9

Tt 7,0

dtin 8,4

Tt 8,5

d6n 10

PhAn lQp trinh

CLO2

5}Yo

C6 nQp

ktit qui
ldm bdi

t0p

Chucrng

trinh

ch?y

kh6ng co

lol

Chucrng

trinh

chay

dring

1/3 s6

test

Chucrng

trinh chay

dtng2l3

sd test

case

Chucvn

g trinh

ch?y

dring

t6't ctr

test

case

Co s0lli lu{n cua

b6o c6o

CLO3

30%

Kh6ng

sir dung

ly lufn
khoa

hgc li6n

quan

C6 su

dung

nhtmg

chua

dring ly

ludn

khoa hoc

li6n quan

Trinh

bey l;f

lufn
khoa

hgc li6n

quan,

nhung

chua du

sric

thuyCt

Phuc

Su dgng

dfng l;f

lu6n khoa

hgc li6n

quan, c6

sric

thuy6t

Phuc

Sti

dung

chinh

xtrc, rdt

thuytit

phqc vd

l;f luan

khoa

hgc li6n

quan

r2



Ti6u chi d6nh gi6

CDR

Trong s6

Thang di6m

Tt0
d6n 3,9

Tir 4,0

d6n 5,4

Tu 5,5

d}n 6,9

Tt 7,0

d6n 8,4

Tt 8,5

d6n 10

Vdn phong khoa

hqc

CLO4

r0%

Hanh
- . A,

van tol

nghia o

citc

phAn

n0i

dung

chinh

Hdnh

vdn lung

cirng

khi6n

cho

ngudi

dqc kh6

c6 th6
,.i
hleu nor

dung

Hdnh

vdn

lrrrg

cing
nhr.mg

ngudi

dgc v6n

c6 thd

hi6u nQi

dung

Hdnh vdn
.4.tot- dol

khi co l6i

di6n dat

Henh

vdn 16

rirng,

mach

lac

L6i d4o van Trri 100% di6m dat duqc

Hinh thric cria b6o

cito

CLO5

10%

Kh6ng

dinh

dang

theo b6t

cf tiCu

chi ndo

^, ,x.uo lol:

kh6ng
- ,x

can le,

khOng

th6ng

ntrAt ointr

dang

doan

vdn, sai
,, i .a
Kno gray

c6 l6i:

Kh6ng

dinh

dang

todn

vdn

bin,

kh6ng

th6ng

nh6t

font

cht

c6l6i:
thi6u

d6nh s5

trang;

thi6u bia

ho[c trinh

bdy bia

sai quy

dinh

Einh

dang

dring
.i.
tat ca

c6c ti6u

chi ydu

cau

Quy itinh v€ viQc st dpng tdi liQu: sinh vi6n tlugc sri dqng tdi liQu nhung cAn ghi

rO ngudn trich d6n/tham kh6o.

C6c quy dfnh kh6c vC Uai drinh gi6: Khdng c6.
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C. NOI DUNG CHI TIET GIANG DAY

Thoi luqng
(gid) NQi dung gi:ing d4y CDR MH

Ho4t ilQng

Phuong phrip d4y vir hgc
Bii d6nh

si6
Hgc liQu

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

5

CH[IONG r: GI6I THrEU vE
KHOA HQC OtI t tpU

1. Phdn tich dU do6n
2. Khai ph6 dr liQu vd hgc m6y
3. Hgc m6y trong ph6n tich dir liQu
4. C6ch thr?c c6c gi6i thu4t hgc

m6y ho4t.dQng
5. Nhirng v6n d6 thudng gap v6i

hgc miiy
6. Vong ddi cria mQt dU 6n phdn

tich dir liOu: CRISP-DM
7. Dtr li€u l6n vd khoa hgc dt liOu
8. Ra quytit cllnh dua tr€n dfr liQu
9. T6ng k6t

CLOI
CLOZ
CLO3
CLO4
CLO5

Tr.uc titlp (offline) hay truc truy6n (online)

GIANG VITN:
- Gi6i thiQu m6n hqc (chf y: giito trinh, c6ng

UO tictr ki6m tra giira kj,, giao dO tdi bdi ti6u
ludn nh6m).

- Giang biri, v6n <l6p v€ c6c kh6i niQm co bin.
- Giao sinh vi6n chuAn bi bei Chuong 2.
- Giao bdi t{p ve nna

SINH VIIN:
- Nghe gi6ng, tham gia thdo luAn, ph6t bi€u f

ki6n x6y dpg bdi.
- Tri loi c6u h6i cta gi6ng vi6n.

B.1.1

8.1.2
B.1.3

8.2.1

t1l

5

CHTIONG 2: Mo uiNs Hor euY
1. H6i quy tuy6n tinh
2. Case study 1: xdy dUng thu4t

torin h6i quy tuy0n tinh cho t4p
dir li6u thuc t6 (vi ds gi6 nhd o
thdnh ph6 Boston)

3. HOi quy logistic
4. Case study 2: xdy dUng thuflt, x.

toan h6i quy logistic cho tdp dtr

CLOI
CLO2
CLO3
CLO4
CLO5

Tryc titip (offline) hay trgc truy6n (online)

GIANG VITN:
- Ki6m tra bdi cfl.
- Gi6ng bdi m6i.
- Giao sinh vi€n chu6n bi bei Chuong 3.

- Giai ddp citc cdu hoi cta sinh vi6n.
- Hudng d5n sinh vi6n ty hgc, tg nghi€n cuu.
- Giao bdi tfp vO nhd vd bdi tflp lon
- Hu6ng Odn tam bdi tQp lon

SINH VITN:

B.1 .1

8.1.2
8.1.3
8.2.1

tll

t4



Thoi luqng
(gid)

NQi dung giing d4y CDR MH
Ho4t ilQng

Phucrng phfp d4y vi hgc
Bii drlnh

gi
Hgc liQu

dataset)
5. Bdi tflp
6. TOng kiSt

C6c nQi dung sinh vi6n t.u nghi6n cr?u:

- HOi quy tuyiSn tinh tta bii5n
- HOi quy logistic <ta bi6n
- Ur,g dUng logistic cho bdi toan

phen lorp ila lorp

- Nghe gitng, tham gia th6o ludn, ph6t bi6u y
kiOn xdy dpg bdi.

- T16ldi cdu hoi ctra giang vi6n.

5

CHI/ONG 3: QUA KHOP
(ovERFrrrrNG) & TII DUY PHAN
ricn ntl lIpu

l. Qu6 khorp (overfitting)
2. C6c k! thuflt khic phpc

overfitting
3. Gi6i thieu v€ tu duy ph6n tich
4. N.hfrng thang clo cho c6c mO hinh

hOi quy
5. Nhirng thang do cho c5c md hinh

phdn 1o4i

6. Khung gi|tri kj,vgng
7. Bdi tOp.
8. TOngkCt

C6c nQi dung sinh vi6n tg nghiOn cr?u:

- Cdck! thupt ti€n xr? ly du liQu:

o chuAn ho6 min-max, chu6n
ho6 softmax

CLOI
CLO2
CLO3
CLO4
CLO5

Tr.uc ti6p (offline) hay trgc truytin (online)

GIANG VIf,N:
- Ki0m tra bdi cff.
- Giang bdi moi.
- Giao sinh viOn chu6n bi bei Chuong 4.

- Giai dip citc cdu hoi cria sinh vi0n.
- Huong d6n sinh viOn tu hgc, tq nghi0n cuu.
- Giao bdi t{p v0 nhd vd bdi tap lcrn

- Huong dan lem bdi tf,p lcrn

SINH VIt,N:
- Nghe giing, tham gia th6o lu4n, ph6t biiSu y

ki6n xdy dpg bdi.

- Tri loi cdu h6i cria giang vi6n.

B.1.1

8.1.2
B.1.3

8.2.1

tll

l5
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Thcri lugng
(eid) NQi dung giing d4y CER MH

Ho4t ilQng

Phuong ph{p dgy vi hgc
Bhi tl6nh

gi
IIgc liQu

o ldm d6y dt liQu
o xri lf c6c di6m dfi lieu b6t

binh thuong (outliers)
C5c k! thu4t t6ng culng d[ liQu

5

CHUOT.IG 4: BAI TOAN PHAN
LOAI (CLASSIFICATION)

1. 6n tflp vC xric su6t
2. Thang do it6ng d4ng (similarity)
3. k-linggi€ng gAn nh6t
4. Thuft to6n Naive Bayes
5. Udc luqng hqg ty cgc t14i

6. Case study 1: Ap dUng thu4t to6n
ph6n lop tr€n tap dt lieu thUc t6
(vi du Irish Flowers)

7. Hoc c6y quy6t einn
8. Case study 2: Xdy dUng thuat

to6n ph6n lop cho tQp dU liQu
thUc t€ (vi dg Banking dataset)

9. Bdi tOp

10. T6ng k6t
Cric nQi dung sinh vi6n tg nghidn criu:
- Cdc thu4t torln khiic n6u bo gi6

thuy6t "NaiVe" trong t6n thuQt
to6n Naive Bayes

- CAc itQ do tuong tg ph6 bitin
tlugc dung trong hgc m6y

CLOl
CLO2
CLO3
CLO4
CLO5

Tryc titip (offline) hay trgc truy6n (online)

GIANG VTTN:

- Ki6m tra bdi cfl.
- Giang bdi m6i.
- Giao sinh vi0n chuAn bibai Chucrng 5.

- Giai dhp cdc cdu hoi ctra sinh vi6n.
- I{uong din sinh viOn tp hgc, tg nghiOn cuu.
- Giao bdi tpp v6 nhi vd bdi tflp lon
- Hucmg den lem bdi tap lcrn

SINH VITN:
- Nghe gi6ng, tham gia th6o ludn, phrlt bi6u y

ki0n xdy dgng bdi.

- Tri loi c6u hoi cua giing vi6n.

B.1.1

8.1.2
8.1.3
8.2.r

lt

61



Thiri luqng
(eidr)

NQi dung giing dpy CDR MH
Ho4t tlQng

Phucrng phfp d4y vi hgc
Biri dinh

gi
Hgc liQu

5

CHIIOI\G 5: BAI TOAN PHAN
CVM DU LIEU (CLUSTERING)

1. Gom cum dt liQu

2. Phan cgm k-means
3. Case study: xdy dpg thuQt to6n

gom cgm cho tQp dt liQu thgc ti5
(vf du phan cgm kh6ch hang cta
mot sieu thi)

4. Bdi tap.
5. Tdngk6t

C6c nQi dung sinh vi6n [r nghi€n criu:

- C6ckY thuflt thu gi6m sd chi€u dt
liQu:

o LDA
o PCA
o I-SNE
o UMAP

- Urg dung thu gi6m sti chi6u
trong tryc quan ho6 dft liQu vd
minh hop cho bdi to6n phdn cgm.

CLOl
CLO2
CLO3
CLO4
CLO5

T4rc ti6p (offline) hay trpc truy6n (online)

GIANG VITN:
- Ki6m tra bdi cfi.
- Giang bdi m6i.
- Giao sinh vi€n chuAn bi bei Chuong 6.

- Giai &rp cic ciu hoi cria sinh vi6n.
- Hucmg d6n sinh vi6n ty hgc, tr,r nghiEn cuu.
- Giao bai tfp v0 nhd vd bdi tfp lcrn
- Hucmg d6n lam bdi tfp lcm

SINH VITN:
- Nghe gitmg, tham gia th6o lu6n, phrlt bi6u y

ki6n xdy dpg bdi.

- T16ldi cdu h6i cira gi6ng vi6n.

B.1.1

8.t.2
8.1.3
8.2.1

tll

5

CHIIONG 6: KHAI PHA DII LIE,U
vAN nAN GExr MTNTNG)

1. Bi6u di6n vector d{c trung cho
dt liQu vdn bin:

a. TF-IDF
b. Bag of Words

CLOl
CLOZ
CLO3

CLO4
CLO5

Tr.uc tii5p (offline) hay tryc truy6n (online)

GIANG VITN:
- Ki6m tra bdi cfi.
- Gi6ng bdi m6i.
- Hufng d6n sinh vi6n 6n tfp.
- Th6ng b6o mQt pnan AiCm quri trinh

B.1.1

8.1.2
B.1.3

8.2.1

t1l
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Bii d{nh
gi6

Hgc tiQu
Thdi luqng

(eid) NQi dung giing dpy CER MH
Ho4t tlQng

Phuong ph{p dgy vi hgc

c. Word Embedding
2. Khai ph6 dft liQu vdn bin
3. Bdi t0p
4. T6ng ktit

C5c nQi dung sinh vi€n tg nghi0n cuu:
- MO hinh ngdn ngft vd ring dung

trong:
o dich m5y
o hQ th6ng h6i tt6p

- Bei todn phAn tfch cAm xfic binh
luAn [sentiment analysis).

- Hu6ng d6n ldm bdi tQp lon

SINH VIT,N:
- Nghe giing, tham gia thdo lu6n, ph6t bitiu y

kitin xdy dgng bdi.
- Tra ldi c6u hoi cua gi6ng vi0n.
- Xem dii5m, dC nghi di6u chinh sai sot (n6u

c6) vd x6c nhfln di6m.
- Trao d6l vOi gi6ng vi6n, c6r lcrp vC c6c nQi

dung trong hgc ph6n cdn cAn duqc gi6i d6p.

TRTIoNG N

N Minh Hii

TRU6NG naoN

NGUOI BITN SOAN

VO Dric Vinh

TRUONG
NGiil

rRuilrvc
OA H0c

IHAilH

Minh Hii

18
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