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DAl HOC QUOC GIA HA NOI CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC KHOA HQC TU NHIEN Poc 1ap - Tw do - Hanh phuc

CHUONG TRINH PAO TAO TRINH PQ PAI HQC
NGANH: KHOA HOC DU LIEU MA SO: THI PIEM

BAC PAO TAO: DAIHOC

PHAN I: GIOI THIEU CHUNG VE CHUONG TRINH PAO TAO

1. Mot s6 thong tin vé chwong trinh dio tao

Tén nganh dao tao:
+ Tiéng Viét: Khoa hoc dir liéu
+ Tiéng Anh: Data Science
- Mai s6 nganh dao tao: Nganh dao tao thi diém

- Danh hiéu t6t nghiép: Cir nhan

Thoi gian dao tao: 4 nam

Tén vin bing tot nghiép:
+ Tiéng Viét: Cir nhan nganh Khoa hoc dir liu
(Chuong trinh ddo tao hé chuén)
+ Tiéng Anh: The Degree of Bachelor in Data Science
- Don vi duwgc giao nhiém vu dao tao: Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Quéc gia Ha Noi.
2. Muc tiéu caa chwong trinh dao tao

2.1. Muc tiéu chung
Muc tiéu chung cta chuong trinh Khoa hoc dit liéu (KHDL) 1 ddo tao ngudn
nhan lyc, c¢6 tinh canh tranh cao trén thi truong lao dong trong thoi ki hoi nhéap kinh té

khu vire va thé gioi.

Khoa hoc dir liéu 1a mot linh vuc dang phat trién nhanh chong, moé ra cho sinh
vién nhitng con duong 1ap nghi¢p tha vi va co hoi hoc tdp nang cao. Chuyén nganh dao

tao Khoa hoc dir liéu cung cdp cho sinh vién nén tang kién thirc dya trén 3 linh vuc: khoa
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hoc may tinh, théng ké va toan hoc nhim phan tich, xu 1i dir li€éu 16n va phuc tap. Sinh
vién nganh Khoa hoc dit liéu s& duoc trang bi kién thirc vé vé lap trinh may tinh, hé quan
tri co so dir lidu, cac mo hinh hoc may, phan tich thong ké, cac phuong phép tinh toan

trong khoa hoc dir liéu va phuong phép dién giai dir lidu.
2.2. Muc tiéu cu thé:
Chuong trinh ddm bao dugc muyc tiéu dao tao cu thé nhu sau:

+ Chuong trinh dao tao KHDL trang bi cho sinh vién kién thuc, trinh do chuyén
mon tot, cac kién thire va ki nang sau vé KHDL, kha niang thuc hanh nghé nghiép nham

dam bao cho sinh vién thich tmg cao v41 moi truong lam viéc.

+ Néng cao trinh d¢ tiéng Anh, dic biét 1a tiéng Anh sir dung trong chuyén mén
cho sinh vién. Sau khi duoc dao tao, sinh vién co trinh do tiéng Anh tbt t6i thiéu tuong
duong bac 3/6 theo Khung nang luc ngoai ngit 6 bac dung cho Viét Nam, tu tin trong

giao tiép va c6 kha ning str dung tiéng Anh trong chuyén mén.

+ Nang cao ki nang thyc hanh, thuc tap; c6 kha nang nim bét, tiép can va budc

dau tng dung cac thanh tyu khoa hoc tién tién vao thuc tién nghé nghiép.
+ Rén luyén cac ki nang lam viéc nham hoi nhap qudc té tot.

3. Théng tin tuyén sinh

a) Piéu kién ding ky xét tuyén:

- Theo quy dinh ciia Bo Gi4o duc va Pao tao va cia Pai hoc Quéc gia Ha Noi.

b) Phwong thirc tuyén sinh:

- Tuyén sinh hang ndm theo cac phuong an tuyén sinh cua Bo Giao duc & Dao tao va
ctia Pai hoc Qudc gia Ha Nbi phé duyét.

¢) Der kién quy md tuyén sinh: 50 sinh vién/nam.



PHAN Il: CHUAN PAU RA CUA CHUONG TRINH PAO TAO

A. Ma tran chuan dau ra



B. Chuin diu ra

1. Vé kién thie

1.1. Khéi kién thic chung

Véan dung dugc cac kién thtrc co ban vé khoa hoc chinh tri, phap luat va vé tu
tudng, dao dirc cach mang trong vi¢c tuan thu chinh sich, phap luat va co trach
nhiém xa hoi.

Van dung dugc kién thirc vé ngoai ngit trong giao tiép va coéng viéc chuyén mén.
Dat yéu cau vé trinh do ngoai ngir bac 3 theo Khung ning lyc ngoai ngit 6 béc
dung cho Viét Nam.

Van dung kién thirc an ninh, quéc phong trong bao dam an ninh xa hoi va bao vé
t6 quéc.

Van dung duogc cac kién thirc co ban vé rén luyén thé chat trong rén luyén va bao

v¢ strc khoé ca nhan.

1.2. Kién thizc chung theo linh vuc

Khai quat hoa céc kién thtrc co ban vé khoa hoc tu nhién va x3 hoi, khoa hoc su
séng lam nén tang 1i luan va thuc tién cho Khoa hoc dit liéu.
Van dung kién thirc vé cong nghé thong tin va hiéu biét vé cach mang cong nghiép

4.0 dap ting y€u cau cong viéc.

1.3. Kién thirc chung ciia khéi nganh

Van dung duoc cac kién thitc vé co s vat li trong thuc tién cudc song va cong

viéc chuyén mon.

1.4. Kién thirc chung ciza nhém nganh

Van dung duoc kién thirc vé toan cao cap, thong ké va 1ap trinh co ban trong viéc
mo hinh hoa va giai quyét cac van dé tinh toan.
Van dung duoc kién thitc vé quy tac giao tiép trong moi trudng doanh nghiép va

lam vi¢c nhoém, quén li thot gian.

1.5. Kién thirc nganh

Phén tich, thiét k&, cai dit va danh gia mot hé thong hodc mot thanh phan cua hé
thdng quan tri dit liéu dya trén cac kién thirc co ban vé khoa hoc may tinh va cac
cong nghé hién dai;

Pé xuét giai phap, lap ké hoach va t6 chtrc thyc hién, giam sat viéc van dung cac
phuong phap va quy trinh thu thap, 1am sach, phan loai, to chtc luu trit va xir li

cac nguon dir li¢u, dap ung cac rang budc chidt ché vé tai nguyén tinh toan ciing



nhu cac rang budc cua cac van dé thuc tién, dua trén cac kién thuc va cong cu vé
co s6 dir liéu, dir liéu 16n va thong ké;

Thiét ké, 1ap ké hoach va to chirc tién hanh cac thuc nghiém phan tich dit liéu, truc
quan hod, xay dung mé hinh théng ké, danh gia mo hinh va dién giai cho cac bo
dir li¢u da dang, phtrc tap thudoc mot linh vuc dédc thu nao do, st dung cac ki thuat
va cong cy hién dai trong thong ké va hoc may;

Phat hién, trich rat thong tin, tri thuc an trong dit li¢u va sit dung sang tao, hic¢u
qua cac thong tin, tri thirc da dugc trich rut;

Xay dyng dugc mot mo hinh ho tro quyét dinh hodc mot m6 hinh mé phong dua
vao cac phuong phap phan tich du bao va kiém dinh.

Xac dinh dugc van dé, hudng nghién ciru, dé xuét giai phap va danh gia két qua

mot dé tai nghién cuu.

2. Vé Ki ning

2.1. Ki nang chuyén mon

Phét hién van dé va danh gia, phan tich van de.
Str dung thanh tao cic cong cu, c6 ki ning tiép thu nhanh cong nghé moéi trong
linh vuc phan tich dir ligu.
o Van dung dugc cic phuong phap t6 chuc, luu trit dit lidu;
o St dung thanh thao cac cong cu truc quan hoa dir liéu;
o Van dung dugc cac phuong phap xur 1i thong tin, khai pha dir 1i€u, phat hién
tri thirc tir cac kho dir liéu.
Pua ra giai phap, toi vu hod giai phap dé giai quyét cac van dé cy thé.
o Dé xuat, trién khai mé hinh luu trit, phan tich dit liéu, biéu dién dir liéu va
danh gid dugc hiéu qua mo hinh.
o Co tu duy logic vé toan hoc, théng ké, thanh thao viéc danh gia, tong hop
cac hé thong dir lidu.
Thuec hién, phat trién cac dé tai nghién ctru dudi sy hudng dan cia cac chuyén gia.
Ap dung dugc cac quy trinh, phuong phap nghién ciru vao thuc tién nghé nghiép.
Két ndi cac phuong phép, cong cu cua khoa hoc dit liéu v6i cac nganh khoa hoc
khac.
Nhan dién, danh gia, cha dong thich nghi vi bdi canh x3 hoi va ngoai canh cua
hoat dong nghé nghiép trong khoa hoc dit liéu.
o Nhan dién duoc cac yéu td tac dong tir bén ngoai dé hiéu bdi canh hoat
dong; danh gia cac tic dong cua cac yéu té d6 dén hoat dong nghé nghiép
thudc linh vyc khoa hoc dir li¢u; tir d6 thich nghi voi1 su thay ddi cua ngoai

canh va chu dong trudc nhitng bién dong cua boi canh xa hoi. Hiéu rd vai
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trd cia ctr nhan Khoa hoc dir liéu trong thoi dai théng tin v6i nhu cau tim
kiém, van dung céc tri thic tir kho co sé dif lidu thuc té khong 16, hiéu dugc
cac rang budc dén tlr van hoda dan tdc, béi canh lich st, céc gia tri thoi dai
va bdi canh toan cau dbi voi nghé nghiép ctia minh.
- Phén tich, danh gia bdi canh t6 chirc dé dép tng tét hon yéu cau coéng viée va 1am
viéc thanh cong trong don vi.

o Phan tich, danh gia t6 chtrc noi minh lam viéc trén cac phuwong dién nhu
vian hoa to chirc, chién lugc phat trién va ddi tac chii yéu cua to chirc, myc
tiéu, ké hoach cua t6 chirc, mdi quan hé giita ciu triic cua t6 chirc va cau
tric cua hé théng thong tin quan li, quan hé gitra don vi véi cong viéc dam
nhan dé dap Gmg tot hon yéu cau cong viéc va lam viéc thanh cong trong
don vi.

- CO nang luc sang tao, phat trién va din dat su thay d6i trong nghé nghiép

o Nghién ctru, cai tién, d6i moi, sang ché, phat minh sang tao trong hoat dong
nghé nghiép, biét quan tri va dan dat thay doi, ddi mai, cap nhat va dy doan
xu thé phat trién nganh nghé va kha ning 1am chu khoa hoc ki thuat va

cong cu lao dong mai.
2.2. Ki nang bo tro

2.2.1. Ki nang cd nhan

Hoc va tu hoc;

Thich tng nhanh v61 cong viée va sy thay doi trong cong viéc;

Quan li ban than, quan 1i thoi gian, sdp xép ké hoach cong viéc khoa hoc va hop 1i.
2.2.2. Lam viéc theo nhém

Lam viéc hi¢u qua theo nhom, géom ca cac nhom da nganh;

Xay dung va di€éu hanh nhém lam viéc hi¢u qua;

Lién két duoc cac nhom.

2.2.3. Quan li va lanh dao

Biét t6 chuc, phan cong cong viéc trong don vi;

Biét d4anh gia hoat dong cta ca nhan va tap thé;

Lién két duoc cac doi tac.

2.2.4. Ki nang giao tiép

- Sép xép duogc ndi dung, ¥ tudng giao tiép;



- Thanh thao trong giao tiép bang vin ban, qua thu dién tir va phuong tién truyén
thong;

- C6 chién luoc giao tiép: chu dong trong giao tiép v4i dong nghiép, dbi tac; ludn
c6 thai do than thién, thé hién su ton trong dbi v6i moi ngudi; biét ling nghe cac
¥ kién dong gop;

- Thuyét trinh t6t vé linh vuc chuyén mon, truyén dat duoc van dé va giai phap t6i
ngudi khic, phd bién kién thire, ki nang trong viéc thuc hién nhimng nhiém vu cu

thé, phtc tap.
2.2.5. Ki nang su dung ngogi ngiz

St dung duoc ngoai ngir dé giao tiép, tim kiém va trinh bay van dé chuyén mén
dat chuan bac 3/6 Khung NLNN 6 bac dung cho Vi¢t Nam.

2.2.6. K7 nang dan dat, khai nghiép, tao viéc

Biét dan dat lam chu tao ra viéc lam cho ban thin va cho nhitng ngudi xung
quanh.

2.2.7. Ki nang phan bién, phé phan

C6 tinh than phé va tu phé, tu duy phan bién, c6 thé xay dung cac giai phap khac

nhau cho nhitng van dé pht sinh trong diéu kién moéi truong lam viéc thay doi.
2.2.8. K7 nang danh gid chdt lwong cong viéc

Sau mdi nhiém vu, danh gia duogc chit lugng cong viéc cua minh hoac cia nhom
da lam, biét cach phan tich két qua thuc hién tir d6 rat kinh nghiém hodc phat huy cho cac

nhiém vu tiép theo.
3. Mikc d§ tu chu, tu chiu trach nhiém
- Lam viéc doc 1ap hodac lam viéc theo nhom trong diéu kién Iam viéc thay doi,
chiu trach nhi€ém ca nhan va trach nhiém doi voi nhom,;
- Hudng dan, giam sat nhitng ngudi khac thuc hién nhiém vu xac dinh;
- Tu dinh hudéng, dua ra két luan chuyén mon va c6 thé bao vé dugc quan di€m ca
nhéan:;
- Lap ke hoach, di€u phdi, quan 1y cac nguon lyc, danh gia va cai thién hi¢u qua

cac hoat dong.



4. Vé pham chit dao dirc
4.1. Pham chat dgo dirc ca nhan

C6 161 sbéng lanh manh, trung thyc, khiém ton, ton trong ban than va moi ngudi
xung quanh, cé trach nhiém, nhiét tinh va chi dong trong cong viéc, mong mudn cai tién
va d6i méi, sin sang dwong dau v6i khé khin, c6 tinh than ddu tranh chdng cac hanh vi
ti€u cuc trong xa hoi;

4.2. Phdam chat dao dirc nghé nghigp

Trung thuc, ¢ trach nhiém va dang tin ciy trong cong viéc; Trung thanh véi to
chtrc; Ludn c6 tu tudng hoc hoi, nang cao trinh d6 chuyén mén; C6 ¥ thirc vé quyén s
hitu tri tu¢, vé bao mat va an toan théng tin; C6 tinh than hop tac v6i ddng nghiép.

4.3. Pham chdt dao dirc xa héi

C6 ¥ thirc chap hanh phéap luat, c6 trach nhiém x3 hoi, c6 ¥ thirc bio vé mdi
truong, tai sdn chung cua xa hdi, ung hd va bao v¢ cai dung va sy phat trién d6i moi, cd
1ap truong chinh tri vitng vang va c6 y thic phuc vu nhan dan, xay dung va bao vé

dat nudc.
5. Vi tri viéc 1am ma sinh vién c6 thé dam nhiém sau khi tot nghiép
Sinh vién tot nghiép nganh Khoa hoc dir liéu co thé dam nhan cac vi tri nhu:

- Céc vi tri nha quan i dir li¢u, chuyén gia phan tich dir liéu, chuyén gia dir li¢u
16n, chuyén gia tu van tai cic doanh nghiép cho cac du an quan 1i va khai thac dir
lidu;

- Lap trinh vién, Quan tri dy 4n, Trudng phong (tiy theo ning luc thuc té) tai cac

doanh nghiép, trung tam cong ngh¢ thong tin;

- Nghién ciru vién tai cic trung tdm nghién ctru va phat trién (R&D) trong linh vuc
khoa hoc dir liéu;

- Giang vién, nghién ctru vién, chuyén vién ki thuat tai cac don vi truong vién

trong linh vuc khoa hoc dir licu.

6. Kha ning hoc tip, nang cao trinh dd sau khi tot nghiép

Sinh vién hoan thanh chuong trinh dao tao Khoa hoc dir liéu dugc trang bi tdt cac
kién thirc co s& va chuyén nganh, c6 ki ning thuc hanh tdt, c6 kha ning tu duy, nghién
cuu doc 1ap va lam vi¢c theo nhém. Do vay, sau khi tdt nghi¢p sinh vién c6 kha nang

theo hoc sau dai hoc tai Khoa hoac cac truong dai hoc khac c6 uy tin trong nudc cling



nhu trén thé gidi, tham gia nghién ctru, trién khai ing dung khoa hoc cong nghé trong cac

truong dai hoc, vién nghién clru, doanh nghi¢p va co s¢ san xuat.
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PHAN I11: NOI DUNG CHUONG TRIiNH PAO TAO

1. Tém tit yéu cAu chwong trinh dao tao

Téng s6 tin chi phai tich lu§: 134 tin chi
- Khoi kién thirc chung 16 tin chi
(Khéng tinh cdc hoc phan GDTC, GDOP-AN)
- Khéi kién thirc theo linh vuec: 7 tin chi
+ Cac hoc phdn bat budc: 2 tin chi
+ Cdc hoc phdn tu chon: 05 tin chi/15 tin chi
- Khéi kién thirc theo khoi nganh: 6 tin chi
- Khéi kién thirc theo nhém nganh: 36 tin chi
+ Cdc hoc phdn bdt budc: 33 tin chi
+ Cdc hoc phdn tw chon: 03 tin chi/12 tin chi
- Khéi kién thirc nganh 69 tin chi
+ Cdc hoc phdn bat budc: 34 tin chi
+ Cdc hoc phdn tu chon: 28 tin chil51 tin chi
+ Khod ludn tét nghiép/cdc hoc phan thay thé , ,
khod ludn tot nghiép: 7 tin ch
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2. Khung chwong trinh dao tao

S6 gio tin chi

M Sb M3 sb
a 5 5
STT A Hoc phan tin Li | Thuc | T | hoc phan
hoc phan . p R .
chi | thuyet | hanh | hoc | tién quyét
Khoi kién thic chung
| (Khéng tinh cdc hoc phan 7, 16
8)
L PHI1006 | TMiet hoc Mac - Lénin 3 | 30 |15 |0
Marxist-Leninist Philosophy
Kinh té chinh tri Mac —
Lénin
2 PEC1008 . N 2 20 10 0 | PHIL006
Marx-Lenin Political
Economy
Chu nghia xa hdi khoa hoc
3 PHI1002 2 30 0 0 | PEC1008
Scientific socialism
Lich st Bang Cong san Viét
HI11S1001 Nam 2 20 10 0
4. History of the Communist
Party of Vietnam
POL1001 Tu tuong HO Chi Minh 5 20 10 0
S Ho Chi Minh Ideology
Tiéng Anh B1 c 20 a5 | 20
6. FLF1107 | gnglish B1
Gi4o duc thé chat A
£ Physical Education
Gi4o duc qudc phong-an
8. ninh 8
National Defence Education
| Khoi Kkién thirc chung theo ;
linh vue
1.1 Hoc phan bit bugc 2
INM1000 Tin hoc co s& )
9. Introduction to Informatics 15 15 0
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S6 gio tin chi

M Sb M3 sb
a . s
STT A Hoc phan tin Li | Thuc | T | hoc phan
hoc phan . p R .
chi | thuyet | hanh | hoc | tién quyét
1.2 Cdc hoc phan tw chon 5/15
Co s van hoa Viét Nam
10. HIS1056 | Fundamentals of Vietnamese 3 42 3 0
Culture
GEO1050 Khoa hoc trai dat va sy song 3
11. Earth and Life Sciences 42 3 0
Nha nudc va phap luat dai
12. THL1057 | cuong 2 20 | 5 | 5 | PHI1006
General Law
Nhép moén phan tich dir li¢u
13, MAT1060 | Introduction to Data 2 20 10 0
Analysis
Nhédp mén Internet két n6i
Internet of things
Nhap mon Robotics 3
15. PHY1020 30 10 5
Introduction to Robotics
m Khdi kién thirc chung theo 6
khoi nganh
Co - Nhiét
16. PHY1100 | Mechanics — 3 30 15 0
Thermodymiacs
bién - Quang
17. PHY1103 _ . 3 30 15 0
Electromagnetism — Optics
Khoi kién thirc chung theo
AV} ) . 36
nhom nganh
V.1 Cic hoc phan biit bujc 33
Pai s0 tuyén tinh
18. MAT?2400 | . 5 50 25 0
Linear Algebra
19. MAT2501 | Giai tich 1 4 40 20 0
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S6 gio tin chi

M S6 M3 s6
a . s
STT X Hoc phan tin Li | Thuc | Ty | hoc phan
hoc phan . P R .
chi | thuyet | hanh | hoc | tién quyét
Calculus 1
Giai tich 2
20. MAT2502 4 40 20 0 | MAT2501
Calculus 2
Giai tich 3 MAT2502
21. MAT?2503 2 15 15 0
Calculus 3 MAT?2400
Phuong trinh vi phan MAT2501
22. MAT?2403 | . . . 3 30 15 0
Differential Equations MAT2400
. . MAT?2502
Giai tich so
23. MAT?2034 _ . 3 30 15 0 | MAT2403
Numerical Analysis
MAT3372
MAT?2502
. . . MAT2316/
Xac suat - Thong ké
24. MAT?2323 . . 4 45 15 0 |MAT2317/
Probability and Statistics
MAT2318/
MAT2319"
Tbi vu hoa
25. MAT2407 L 3 30 15 0 | MAT2502
Optimization
o N MAT3514
uong phap nghién ciru MAT2323
26. MAT2315 | khoa hoc 3 15 30 0
MAT2506
Research Methodology
MAT?2034
Kinang mém
217. MAT2506 ) 2 20 10 0
Soft skill
V.2 Cic hoc phan tw chon 3/12
Lap trinh C/C++
28. MAT2316 3 22 23 0 | INM1000
C/C++ Programming
Lap trinh Java
29. MAT2317 3 22 23 0 | INM1000
Java Programming
Lap trinh Python
30. MAT?2318 3 22 23 0 | INM1000

Python Programming

1 /" €6 [/ ~
Dau “/” mang nghia
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“hodc”: Mgt trong 4 hoc phan MAT2316, MAT2317, MAT2318, MAT2319.




S6 gio tin chi

M Sb M3 sb
a . s
STT X Hoc phan tin Li | Thuc | Ty | hoc phan
hoc phan . P R .
chi | thuyet | hanh | hoc | tién quyét
Lap trinh Julia
31. MAT2319 3 22 23 0 | INM1000
Julia Programming
Khdi kién thirc nganh 69
V.1 Cic hoc phan bat bujc 34
Toan roi rac MAT2400
32. MAT3500 | . . 4 45 15 0
Discrete Mathematics MAT2501
Moi trudng lap trinh Linux
33. MAT3557 | Linux Programming 2 15 15 0
Environment
MAT2316/
Céc thanh phan phan mém MAT?2317/
34. MAT3372 3 22 23 0
Software Components MAT2318/
MAT2319
CAu truc dit liéu va thuat
toan MAT3372
35. MAT3514 4 40 20 0
Data Structures and MAT3500
Algorithms
MAT2316/
Co so dir liéu MAT2317/
36. MAT3507 4 50 10 0
Databases MAT2318/
MAT2319
Quan tri dir liéu l6n
) MAT3507
37. MAT3378 | Management of big and 3 24 21 0
MAT3372
complex data
Tinh toan song song MAT3514
38. MAT3148 . 3 30 15 0
Prallel computing MAT3557
MAT2323
. MAT?2400
Phan tich hoi quy va ting
MAT2316/
39. MAT3379 | dung 3 24 21 0
. . . MAT2317/
Applied Regression Analysis
MAT2318/
MAT2319
40. MAT3533 | Hoc may 3 30 15 0 | MAT2034
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S6 gio tin chi

M Sb M3 sb
a ; s
STT X Hoc phan tin Li | Thuc | Ty | hoc phan
hoc phan . P R .
chi | thuyet | hanh | hoc | tién quyét
Machine learning MAT3514
MAT2323
MAT?2400
Seminar Mot s6 van dé chon
loc vé Khoa hoc dit liéu MAT3514
41. MAT3380 i . 2 20 10 0
Seminar Selected topics on MAT2323
Data Science
Thuec tap thyc té vé Khoa MAT3372
42, MAT3381 | hoc dir liéu 3 0 45 0 | MAT3507
Project in Data Science MAT2506
V.2 Cdc hoc phan tw chon 28
V21 Tu; chon vé ki ning phan 406
mem
Lap trinh cho Khoa hoc dir
liéu
43. MAT3382 | Programming for Data 2 14 16 0 | MAT3514
Science
Truc quan hoa thong tin MAT3372
44, MAT3383 _ . 2 15 15 0
Information Visualization MAT3500
Tu dong hoa
45, MAT3384 _ 2 10 20 0 | MAT3533
Autonomous Robotics
Tw chon vé khoa hoc mady
V.2.2 i 6/9
tinh
Co s¢ dir liéu Web va hé
thong thong tin
46. MAT3385 | Web Database and 3 30 15 0 | MAT3372
Information Systems
Thiét ké va danh gi4 thuat
toan
47, MAT3504 3 30 15 0 | MAT3514

Algorithms Design and
Analysis

16




S6 gio tin chi

M Sb M3 sb
a ; s
STT X Hoc phan tin Li | Thuc | Ty | hoc phan
hoc phan . P R .
chi | thuyet | hanh | hoc | tién quyét
Nhép mon tri tu¢ nhan tao
Introduction to Artificial MAT3372
48. MAT3508 ] 3 30 15 0
Intelligence MAT3507
V.2.3 Thong ké va Khai pha dit liéu | 9/15
Khai pha dir liéu MAT3507
49. MAT3534 . 3 30 15 0
Data mining MAT2323
Phuong phép tinh toan trong
théng ké va khoa hoc dir liéu
50. MAT3386 i : 3 15 30 0 | MAT2323
Computational Methods in
Statistics and Data Science
K1 thuat 14y mau khao sat
51. MAT3387 _ . 3 30 15 0 | MAT2323
Survey Sampling Techniques
Phén tich chudi thoi gian MAT3507
52. MAT3388 _ . . 3 30 15 0
Analysis of Time Series MAT2323
Quy hoach thuc nghiém
53. MAT3389 | Introduction to Design of 3 30 15 0 | MAT2323
Experiments
V.23 Tw chon vé ung dung Khoa 0/27
hoc dit lieu
Nhap mon Tin sinh hoc
Introduction to
54, MAT3390 | . . _ 3 30 15 0 | MAT3533
Bioinformatics
Hé théng thong tin dia li MAT3372
55. MAT3391 | Introduction to GIS 3 30 15 0 | MAT3500
MAT3507
Ung dung dir liéu 16n trong
N I, o t. e '[hm
quaAn [ rui ro tai bién thién MAT3507
56. MAT3392 | nhién 3 30 15 0
MAT2323

Big data in risk management
of natural disasters
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S6 gio tin chi

M S6 M3 s6
a ; X
STT X Hoc phan tin Li | Thuc | Ty | hoc phan
hoc phan . X R £
chi | thuyet | hanh | hoc | tién quyét
Khai thac dir li¢u trong Hoa
57. MAT3393 | hoc 3 30 15 0 | MAT3533
Data mining in Chemistry
M@0 hinh toan sinh thai
58. MAT3394 . 3 40 5 0 | MAT2403
Mathematical Ecology
Thi gidc may tinh
59. MAT3562 | Computer Vision 3 30 15 0 | MAT3533
Li thuyét tro choi
60. | MAT3395 | _ Cyettrochal 3 | 40 | 5 | 0 |MAT2323
Game Theory
Tim kiém thong ti
61. | MAT3535 | o TORS TR 3 30 | 15 | 0 | MAT3514
Information Retrieval
Xtr i ngdn ngtt ty nhién va
hoc séu
62. MAT3399 | Natural Language 3 24 21 0 | MAT3533
Processing with Deep
Learning
Khoi kién thirc thye tap va
V.3 . T 7
tot nghiép
Khoéa luan tt nghiép
63. MAT4083 . 7
Undergraduate Thesis
Cdc hoc phan thay thé Khoa
ludn t6t nghiép
Mot s6 van dé ung dung cta
khoa hoc dit liéu
64. MAT3397 . 3 5 40 0 | MAT3533
Selected topics on data
science application
Mot s6 chu dé trong mo hinh
hoa va phan tich dir li¢u
65. MAT3398 o _ 4 5 40 0 | MAT3533
Topics in Modeling and
Data Analysis
Tong cong 134
Luu y:
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Gio tin chi la dai luong do thoi lwong hoc tap cua sinh vién, duwoc phan thanh

ba logi theo cac hinh thizc day hoc va dwoc xdc dinh nhw sau:

a) Mgt gio tin chi Ii thuyét bang 01 tiét Ii thuyér; dé tiép thu dwoc 1 gio tin chi Ii

thuyét sinh vién phdi danh it nhdt 2 tiét chudn bj ca nhan.

b) Mgt gio tin chi thic hanh bang 2 - 3 tiét thuc hanh, thi nghiém hodc thdo
lugn; 3 - 6 tiét thuc tdp tai co sd; 3 - 4 tiét 1am tiéu lugn, bai tap lén hode do an, khoa
lugn tét nghiép; dé tiép thu dwoc 1 gio tin chi theec hanh sinh vién phai danh it nhdt 2

tiet chuan bi ca nhan.

¢) Mgt gio tin chi ti hoc bat bugc bang 3 tiét tu hoc bt bude va dueoc kiém tra

danh gia.
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