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PHAN I: GIOI THIEU CHUNG VE CHUONG TRINH PAO TAO
1. Mot so thong tin vé chwong trinh dao tao
- Tén chuyén nganh dao tao:
+ Tiéng Viét: Co so toan hoc cho tin hoc
+ Tiéng Anh: Mathematical Foundations of Computer Science
- Tén nganh dao tao:
+ Tiéng Viét: Toén tin
+ Tiéng Anh: Mathematics and Computer Sciences
- M3 s6 chuyén nganh dao tao: 8460110

- Ngon ngtr dao tao: Tiéng Viét
- Trinh d6 dao tao: Thac si
- Thoi gian dao tao: 2 ndm

- Tén van bang sau khi tot nghiép:

+ Tiéng Viét: Thac si Toan tin

+ Tiéng Anh: The Degree of Master in Mathematics and Computer Sciences
2. Muc tiéu cia chwong trinh dao tao
2.1. Muc tiéu chung

Chuong trinh nham do tao cac thac si khoa hoc chuyén sau vé chuyén nganh Co
sO toan hoc cho tin hoc; cé kha nang giang day, nghién ctru va tng dung Tin hoc vao
cac linh vuc khoa hoc, cong nghé, kinh té, x4 hoi.
2.2. Muc tiéu cu thé

- Trang bi cho hoc vién chuyén nganh Co s& toan hoc cho tin hoc kién thirc ning

cao, cap nhat nhét vé co s toan hoc ung dung trong linh vuc Tin hoc.



- Chuong trinh ciing s& bude dau dinh hudng nghién ctru cho hoc vién thong qua
luan van tt nghiép theo cac dinh hudng: Toan roi rac, Khai pha dir 1iéu va xt ly tri thuc,
Tinh toan phan tan va tinh toan hiéu nang cao, Xtr Iy ngon ngir tu nhién.

- Trang bi cho hoc vién cac phuong phap nghién ctru, cac k¥ nang phat hién va
phan tich van dé, dua ra giai phap dé giai quyét van dé dua trén cac mo hinh thuét toan
hién dai ciing nhu cac mo hinh x4c suat thong ké cho phép tong hop sb liéu va du béo,
c6 kha ning ap dung kién thirc phan tich, thiét ké phan mém dé trién khai Gmg dung
trong thuc té.

- Pao tao thac si khoa hoc c6 phdm chét chinh tri, dao dirc tét, sin sang dong gop
cho sy nghiép gido duc, nén khoa hoc va sy phat trién ctia dat nudc va nhan loai.

- C6 thé tro thanh can bd chuyén mon vimng dé tham gia giang day ¢ céac truong
dai hoc, nghién ctru & cac vién, ing dung toan hoc vao céc linh vuc khoa hoc, k¥ thuat,
cong nghiép va kinh té.

3. Thong tin tuyén sinh

Theo Quy ché tuyén sinh, huéng dan tuyén sinh sau dai hoc hang nim cia Dai
hoc Quéc gia Ha Noi (PHQGHN) va dé an tuyén sinh cua Truong Pai hoc Khoa hoc
Ty nhién (DHKHTN).

3.1. Hinh thac tuyén sinh

Xét tuyén thang theo quy dinh cia PHQGHN:; hoic xét tuyén theo quy dinh cua
Truong PHKHTN (g6m 2 ndi dung: xét hd so va phong van).

3.2. Poi twong dur tuyén

- Vé van bcing: Pa tdt nghi¢p dai hoc (hodc trinh do twong duong trd 1€n) nganh
phu hop; ddi v6i chuwong trinh dinh huéng nghién ctiru yéu cau hang tot nghiép tir Kha
tré 1én hodc c6 cong bd khoa hoc (sach, gido trinh, bai bao ding trén céc tap chi khoa
hoc chuyén nganh hoic céc bao cao diang trén ky yéu hoi nghi, hoi thao khoa hoc chuyén
nganh) lién quan dén linh vuc hoc tap, nghién ctru.

- Vé kinh nghiém céng tac: Khong yéu cau.

- Vé ngoai ngiz: Tdi thiéu trong duwong trinh d6 bac 3 (theo Khung ning lyc ngoai
ngit 6 bac danh cho Viét Nam). Quy dinh cu thé trong thong béo tuyén sinh sau dai hoc
cua Nha truong.

3.3. Danh muc nganh phi hgp va hec phan bé sung kién thirc twong ing

- Danh myc chuyén nganh phit hop khéng phdi bé sung kién thirc: May tinh va
khoa hoc thong tin, Su pham Tin hoc, Toan tin, Khoa hoc may tinh, Mang may tinh va
truyén théng dir liéu, K§ thuat phan mém, Hé thong thong tin, K§ thuat may tinh,
Cong nghé thong tin.



- Danh muc cdc chuyén nganh phit hop phdi bé sung kién thirc: Céc chuyén nganh
khac cia Toan hoc nhu Toan tmg dung, Toan giai tich, Phuong phéap toan so cap,
Ly thuyét xac suit va thong ké toan hoc, Dai sb va 1y thuyét s6; Hinh hoc - Topo.

- Danh myc cdc hoc phdn bé sung kién thire: S6 tin chi va hoc phan can bo sung
kién thire do don vi dao tao quyét dinh tuy thudc vao bang diém hé dai hoc ctia ngudi

du tuyén. Danh muc cac hoc phén bd sung kién thurc cu thé nhu sau:

STT Hoc phan So tin chi
1. | Cosodirliéu 3
2. | Thiét ké va danh gia thuat toan 3
3. | Ngon ngir hinh thic va Otomat 3
4. | Giai tich s6 3
Tong cong 12

Déi véi cac truong hop nganh phu hop khac: Hiéu truong Truong PHKHTN
thanh 1ap hoi ddng chuyén mon dé danh gia mirc d6 phu hop ctia nguoi du tuyén véi
nganh cta chuong trinh ddo tao, va xac dinh cac hoc phan bd sung tuong tng (néu cin),
dam bao dap tmg chuan dau vao cta chuong trinh ddo tao va cac quy dinh hién hanh;
bdo cao PHQGHN trude khi tuyén sinh va chiu trach nhiém vé viéc dénh gia chuyén
mon nay.

3.4. Dur kién quy mo tuyén sinh

- Dy kién chi tiéu tuyén sinh giai doan 2024 - 2025: 5-10 hoc vién.

- Tr sau nam 2025 tré di tuyén sinh cin ctr vao thyc té ciing nhu theo chi tiéu cta
DPHQGHN.



PHAN II. CHUAN PAU RA CUA CHUONG TRINH PAO TAO
1. Chuén diu ra vé kién thirc (PK-Program Knowledge)

PK 1. Van dung céc kién thirc co ban ctia Triét hoc Mac - Lénin xay dung thé gidi
quan khoa hoc, phwong phap luan bién chtrng nham giai quyét cac van dé trong linh vuc
Co s6 toan hoc cho tin hoc.

PK2. X4c dinh duoc kién thirc vé toan hoc, thudt toan va 1ap trinh trong viéc mo
hinh hod va giai quyét cac vin dé nén tang ctia co sd toan cho Tin hoc.

PK3. Phan tich, tong hop va lam chu céac kién thirc vé Toan hoc va Tinh toan
Khoa hoc trong linh vuc Co s& toan hoc cho tin hoc dé mé hinh hoa, dé xuit va tdi vu
hoa gidi phap cho céc bai toan quan ly, phan tich dir li¢u va an toan thong tin.

PK4. Xac dinh va ap dung thanh thao cac kién thic vé phuong phap s6, phuong
phap thdng ké va phuong phap phan tich dit lidu 16n trén cac hé thong tinh toan.

PKS5. Panh gia hé thong trong diéu kién mdi truong thay doi.

PK6. Dé xuét giai phap cho cac tng dung thuc té trong Tri tu€ nhan tao dac biét
la trong xtr Iy ngdn ngir tw nhién, thi giac may tinh, an toan thdng tin...

2. Chuan dau ra vé k§ ning (PS-Program Skill)

PS1. Phat hi¢n, phan tich, danh gia cac van dé thudc linh vuc co sé cua tin hoc
va dé xuat, mo hinh hoa, t6i wu hoa cac giai phap, sang kién mang tinh khoa hoc.

PS2. Phat trién va sir dung cac cong cu cong nghé théng tin mot cach sang tao
trong linh vyc co s& cua tin hoc; rng dung cac moé hinh toén hoc dé giai quyét cac bai
toan thuc té.

PS3. Tham dinh, danh gia va dé xuét cac giai phap thay thé cho cac hé thong
thong tin trong diéu kién moi truong khong xac dinh hodc thay doi.

PS4. Panh gia chat lugng cong viéc sau khi hoan thanh va két qua thuc hién cua
c4c thanh vién theo nhom; phén tich két qua thuc hién tir d6 rut kinh nghiém hodc phat
huy cho cac nhiém vu tiép theo; dua ra dugc nhiing két luan mang tinh chuyén gia vé
céc van dé phuc tap ctia Co s6 toan hoc cho tin hoc; bao vé va chiu trach nhiém vé nhing
két luan chuyén mon.

PS5. Lua chon phuong thirc giao tiép va truyén dat tri thirc dua trén nghién ctru,
thao luan cac van dé chuyén mon va khoa hoc trong linh virc Co s todn hoc cho tin hoc.
Trinh d6 ngoai ngit dat chuan bac 4 theo khung ning luc ngoai ngit 6 bac danh cho
Viét Nam.



PS6. T6 chire, quan tri, va quan 1y cac hoat dong nghé nghiép hiéu qua théng qua
cac cong cuy tién tién.

3. Vé mirc tw chit va trach nhiém (PR-Program Responsibility)

PR1. Tuén thu hién phap, phap luat, chu truong, chinh sach cua to chirc; trach
nhiém cao véi cong ddng va xa hoi. Tuan thu dao dirc nghé nghiép nhu ¥ thirc vé quyén
s& hiru tri tu¢, bao mat va an toan thong tin.

PR2. Duy tri hoc tdp va nghién ctru, ¢6 kha ning dua ra nhitng sang kién quan
trong; san sang duong dau voi kho khin va chip nhan rui ro.

PR3. Thich tng véi céc yéu cau lam viéc doc l1ap va lam viéc theo nhom; chiu
trach nhiém c4 nhan va trach nhiém ddi véi nhém.

PR4. Chu dong trong hoc tap va nghién ctru, tu dinh huéng va hudng dan
nguoi khac.

PRS5. Sén sang dé xuét va bao vé quan diém nghién ctru, dua ra két ludn mang
tinh chuyén gia trong linh vuc nghién cuu.

PR6. T6 chirc, 1ap ké hoach, diéu phdi, quan 1y, danh gia, va cai tién cac hoat
dong chuyén mon.

4. Vi tri viéc 1am ma hoc vién c6 thé dam nhiém sau khi tot nghiép

- Sau khi tbt nghiép, hoc vién cé du nang lyc thuc hién cac cong tdc chuyén mon
va nghién ctru nhu: Toan roi rac, Khai pha dir liéu va xu ly tri thirc, Tinh toan phan tan
va tinh toan hiéu nang cao, Xt Iy ngén ngir tu nhién...

- Thac si chuyén nganh Co sé toan hoc cho tin hoc co thé lam giang vién tai cac
truong dai hoc va cao dang, 1am nghién ctru vién tai cac vién nghién ctru.

5. Kha ning hoc tip, nang cao trinh d9 sau khi tot nghiép

- C6 du nang lyc va kién thirc dé theo hoc chuong trinh ddo tao Tién si clng
chuyén nganh hoac cac chuyén nganh khac nhu Toan ung dung, Khoa hoc dir li¢u sau
khi hoan thién cac hoc phan bb sung.

- Hoan toan c6 kha nang hoc tap nang cao trinh d§ nghién ctu/trng dung & céac
khoa hoc nghiép vu chuyén nganh & cac co quan, t6 chirc, doanh nghiép Viét Nam va

quoc te.



PHAN III: NOI DUNG CHUONG TRINH PAO TAO
1. Tém tit yéu cAu chwong trinh dao tao

Téng sb tin chi phai tich liy: 62 tin chi, trong do:

- Khéi kién thirc chung: 8 tin chi
- Khéi kién thtic co sé va chuyén nganh: 27 tin chi
+ Bit budc: 18 tin chi
+ Tu chon: 9 tin chi/42 tin chi
- Nghién ctru khoa hoc: 27 tin chi
+ Chuyén dé nghién ctru: 12 tin chi
+ Luan van thac sT: 15 tin chi

Cach tinh tin chi va gio hoc tdp trong chwong trinh dao tao:

- M6t tin chi dugc tinh tuvong duong 50 gio hoc tdp dinh muic cia ngudi hoc, bao
gom ca thoi gian du gio giang, gid hoc ¢6 hudng dan, ty hoc, nghién ctru, trai nghiém
va du kiém tra, danh gia.

- P6i voi hoat dong day trén 16p, mot tin chi yéu cau thyc hién 15 gio 1y thuyét
hoac 30 gid thuc hanh hodc 90 gio tu hoc.

- Gi0 hoc tap cua mdi hoc phén duoc chia thanh 3 loai:

+ Li thuyét: mdi gio 1y thuyét trén 16p can ¢6 2 gid tu hoc.

+ Thuc hanh: bao gém cac hoat dong thuc hanh, thi nghiém, bai tap, thao
luan... Mbi 2 gi0 thuc hanh can ¢o 1 gi0 tu hoc.

+ Tu hoc: gio tu hoc bao gém cac gio tu hoc cho hoat dong hoc 1y thuyét,
hoc thuc hanh, thyuc tap, tu nghién ctru, thyc hi¢n 6n tap va kiém tra danh gia. Téng )
gio0 tu hoc cua hoc phén duoc tinh béng cong thirc:

S6 tin chi x 50 — S6 gio 1y thuyét — Sé gio thiee hanh

- Mdi gid hoc tap duge tinh trong thdi gian 50 phut.



2. Khung chwong trinh dao tao

M3 hoc X So | Sbgivhoctip | Mahoc
STT phi}ili Hoc phan t|r1 L | The T Mphan )
chi | thuyér | hanh | hoc | ti€n quyét
| | Khoi kién thirc chung 8
Triét hoc
1 PHI5001 ) 3 42 6 102
Philosophy
Tiéng Anh B2 (SDH)
2 ENG5001 i 5 40 60 | 150
English B2
1 Khoi kién thirc co sé va chuyén nganh 27
I1.1 | Cdc hoc phan bit bujc 18
Tiéng Anh hoc thuat
3 MAT6357 _ _ 3 45 0 105
English for academic purposes
Hoc may nang cao
4 MAT6082 _ . 3 45 0 105
Advanced Machine Learning
Xémina vé cac van dé chon
loc trong Tin hoc
5 MAT6083 . 3 45 0 105
Advanced Topics in
Computer Science
Xu li ngdn ngilr tw nhién
6 MAT6087 _ 3 45 0 105
Natural Language Processing
Co s dir liéu nang cao
7 MAT6080 3 45 0 105
Advanced Database Systems
Phan tich thuat toan
8 MAT6081 _ . 3 45 0 105
Analysis of Algorithms
I1.2 | Cdc hoc phan tw chon 9/42
Heé thdng phan tan
9 MAT6091 oo 3 45 0 105
Distributed Systems
Mat ma va an toan dir liéu
nang cao
10 MAT6085 3 45 0 105
Advanced Cryptography and
Data Security
Mot sb van dé chon loc vé tri
tué€ nhan tao
11 MAT6088 . . 3 45 0 105
Advanced Topics in Artificial
Intelligence
Do phurc tap tinh toan
12 MAT6084 ) . 3 45 0 105
Computational Complexity




STT

Ma hoc
phan

Hoc phén

)
tin
chi

S6 gio hoc tap

Li
thuyet

Thuc
hanh

Tu
hoc

Ma hoc
phan
tién quyet

13

MAT6086

Mot sb van dé chon loc vé
Toan rdi rac va ung dung
Advanced Topics in Discrete
Mathematics and Applications

45

105

14

MAT6135

Ly thuyét do thi va ing dung
Graph Theory and Applications

25

40

85

15

MAT6354

Phan tich théng ké nhiéu chiéu

Multivariate statistical analysis

30

30

90

MAT6152/
MAT6101

16

MATG6035

Phuong phap Monte-Carlo
trong giai tich sb nhiéu chiéu
Monte-Carlo methods in
multivariate numerical
analysis

45

105

17

MAT6089

Mang may tinh nang cao va
cac dich vu mang
Advanced Computer
Networks and Services

45

105

18

MAT6144

Mot s6 van dé chon loc vé an
ninh mang

Special Topics in Network
Security

25

20

105

19

MAT6355

Tinh todn ddm may
Cloud Computing

45

105

20

MATG6093

Mot sb van dé chon loc vé
phat trién phan mém va ngdn
ngilt 1ap trinh

Advanced Topics in Software
Development and
Programming Languages

45

105

21

MAT6142

Thi gidc may tinh
Computer Vision

25

20

105

22

MAT6152

Nhitng chuong lya chon vé
dai s6 tuyén tinh
Selected Topics in Linear Algebra

45

105

Nghién ctru khoa hoc

27

.1

Chuyén dé nghién ciru

23

MAT6350

Chuyén dé nghién ciru 1
Research topic 1

30

120




M3 hoc . S6 | Sb gior hoc tap Ma he
STT phan Hoc phan tlrl T, Thiee T Mphan .
chi thuyét hanh hoc tien quyet
Chuyén dé nghién ctru 2
24 | MAT6351 _ 3 |3 | 0 | 120
Research topic 2
Chuyén dé nghién ciru 3
25 | MAT6352 . 3 |3 | 0 |120
Research topic 3
Chuyén dé nghién ciru 4
26 MAT6353 _ 3 30 0 120
Research topic 4
111.2 | Ludn van thac si
Luan van thac si
27 MAT6906 ) 15 0 0 750
Master thesis
Tong cong 62




