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CHUONG TRINH PAO TAO TRINH PQ THAC Si
DINH HUONG: NGHIEN CUU
NGANH: CO SO TOAN HOC CHO TIN HQC
CHUYEN NGANH: TOAN HOC MA SO: 60460110
PHAN I: GIOI THIEU CHUNG VE CHUONG TRINH PAO TAO
1. Mot s6 thong tin vé chuwong trinh dio tao
-Tén chuyén nganh dao tao:
+ Tiéng Viét: Co sé toan hoc cho tin hoc
+ Tiéng Anh: Mathematical Foundations of Computer Science
-Ma s6 chuyén nganh dao tao: 60460110
-Tén nganh dao tao:
+ Tiéng Viét: Toan hoc
+ Tiéng Anh: Mathematics
-Trinh d6 dao tao: Thac si
-Thoi gian dao tao: 02 nam
-Tén van bang sau khi tot nghiép:
+ Tiéng Viét: Thac singanh Toan hoc
+Tiéng Anh: The Degree of Master in Mathematics
- DPon vi dao tao: Truong Pai hoc Khoa hoc Ty nhién, PHQG Ha Noi
2. Muc tiéu cua chwong trinh dao tao
2.1. Muc tiéu chung

Chuong trinh nham dao tao cac thac si khoa hoc chuyén sau vé chuyén
nganh Co s& toan hoc cho Tin hoc; c6 kha nang giang day, nghién ctru va ung dung

Tin hoc vao céc linh vuc khoa hoc, cong nghé, kinh té, xa hoi.



2.2. Muc tiéu cu thé
2.2.1 Vé kién thirc

- Trang bi cho hoc vién chuyén nganh Co s¢ toan hoc cho tin hoc kién thuc nang
cao, cap nhat nhét vé co s& toan hoc ung dung trong linh vuc Tin hoc;

- Chuong trinh ciing s& budc dau dinh hudng nghién ciru cho hoc vién thong qua
luan vin t6t nghiép theo cac dinh hudng: Toan roi rac, Khai pha dir liéu va xir i tri

thirc, Tinh todn phan tan va tinh toan hi¢u nang cao, Xt li ngon ngtr ty nhién.
2.2.2 Vé ki nang

Trang bi cho hoc vién cac phuong phép nghién ctru, cac ki nang phat hién va phan
tich van d¢, dua ra giai phap dé giai quyét van dé dua trén cac mo hinh thuat toan
hién dai ciing nhu cac méd hinh xac suat théng ké cho phép tong hop sb lidu va du
bao, c6 kha niang ap dung kién thirc phan tich, thiét ké phdn mém dé trién khai ting

dung trong thuc té.
2.2.3 Vé thai do

Pao tao thac si khoa hoc ¢ pham chat chinh tri, dao dirc tot, sin sang dong gop
cho sy nghiép gido duc, nén khoa hoc va sy phét trién cta dat nude va nhan loai.

2.2.4 Vé néng lyc
- Sau khi tdt nghiép hoc vién c6 kha nang bién soan giao trinh dai hoc;

- C6 thé tré thanh can bo chuyén mén virng dé tham gia giang day & cac trudng dai
hoc, nghién ctru ¢ cac vién, ing dung toan hoc vao cac linh vuc khoa hoc, k¥ thuat,

cong nghiép va kinh té.
3. Théng tin tuyén sinh

3.1. Mén thi tuyén sinh:

Thi tuyén vdi cac mon sau day:
+ Mon thi Co ban: Co sé toan cho tin hoc
+ Mon thi Co sé: Giai tich hoac Tin hoc co s&
+ Mon Ngoai ngtr: Mot trong 5 ngoai ngir: Anh, Nga, Phap, Puc, Trung.

3.2. Péi twong tuyén sinh

Dbi tuong duoc ding ky dy thi: Cong dan nudc CHXHCN Viét Nam c6 du
cac diéu kién quy dinh dudi day duoc du thi vao dao tao thac si:



3.2.1. Diéu kién vin bang
Thi sinh phai c6 mét trong cc vin bang sau:

- C6 bang tét nghiép nganh ding hodc phi hop véi nganh ding ky dy thi: Toan
hoc, Toan — Tin ung dung, Su pham Todn, Toan — Co; May tinh va Khoa hoc
Thong tin, Su pham Todn Tin, Khoa hoc M4y tinh.

- C6 bang tt nghiép dai hoc chinh qui nganh gan vé&i nganh dang ky du thi, da hoc
b6 sung kién thic cac hoc phan dé c6 trinh do twong duong véi bang tét nghiép dai
hoc nganh ding. No6i dung, khéi lugng (sé tiét) cac hoc phan bd sung do Truong
DHKHTN, PHQGHN quy dinh.

3.2.2. Diéu kién vé tham nién céng tac: Khong yéu cau vé tham nién cong tac.

3.3. Danh muc cdc nganh phit hop, nganh gin

- Danh muc cac nganh phu hgp: May tinh va Khoa hoc thong tin, Khoa hoc May
tinh, Cong nghé thong tin, Toan - Tin Gmg dung, May tinh, Toan hoc, Tin hoc, Su
pham Todan Tin.

- Danh muyc céc nganh gan: Toan co, Dién tir vién thong, Truyén thong va mang
may tinh, K§ thuat phdn mém, Hé thong thong tin.

3.4. Danh muc cdc hoc phén bo sung kién thirc

. S6 tin

T Hoc phén )

chi
1. Co so dir lieu 3
2. Thiét ké va danh gid thudt todn 3
3. Ngén ngit hinh thirc va Otomat 3
4. Gidi tich s6 3
Téng cong 12

3.5. Dw kién quy mé tuyén sinh:

- 15-30 hoc vién/nam.

PHAN II. CHUAN PAU RA CUA CHUONG TRINH PAO TAO
1. Chuan vé kién thitc chuyén mén, ning hrc chuyén méon

e Hicu va dp dung thanh thao cac kién thiic co ban, co s¢ va mot so kién thuc

chuyén sau cua Tin hoc hién dai.



e Hicu va 4p dung thanh thao cac kién thirc ndng cao ctia Co s¢ toan hoc cho

tin hoc.

e Lam chu kién thirc vé co s toan cho tin hoc, c6 thé dam nhiém cong viéc
ctia chuyén gia trong linh vyc tin hoc; ¢6 tu duy phan bién; ¢ kién thirc 1i
thuyét chuyén sau dé co thé phat trién kién thitc méi va tiép tuc nghién ctru &
trinh do tién si; c6 kién thuc tong hop vé phéap luat, quan li va bao vé moi
truong lién quan dén linh vuc tin hoc;

e Dat duoc chuan ddu ra vé trinh d6 ngoai ngit: twong duong bac 3 theo khung

nang lyc ngoai ngir 6 bac dung cho Viét Nam.
2. Chuan veé ki niing
2.1 Ki ning nghé nghiép
- Cokinang to chuc va sép xép cong viéc, co kha nang lam viéc ddc lap;

- C6 ki ning lap trinh, Gmg dung cic mo hinh toan hoc dé giai quyét cac bai toan
thyc té;

- C6 ki nang hoan thanh cong viéc phtic tap, khong thuong xuyén xay ra, khong
c6 tinh quy luat, khé du bao; c6 ki ning nghién ctru doc 1ap dé phat trién va thir
nghiém nhing giai phap méi, phat trién cic cong nghé mdi trong linh vic tin
hoc;

- C6 ki ning ngoai ngit & muc c6 thé hiéu duogc mot bao cao hay bai phat biéu vé
hau hét cac chu dé trong cong viéc lién quan dén nganh toan hoc va tin hoc; cd
thé dién dat bang ngoai ngit trong hau hét cac tinh hudng chuyén mén thong
thuong; co thé viét bao céo lién quan dén cong viéc chuyén mon; cé thé trinh

bay 13 rang cac ¥ kién va phan bién mot van dé ki thuat bang ngoai ngir;
2.2 Ki ning bd trg
2.2.1 K7 nang Idp ludn va tw duy gidi quyét vin dé

- C6 nang luyc phat hién va gidi quyét cac van de thudc linh vuc co s toan cua tin

hoc va d& xuit nhitng sang kién c6 gié tri
- C6 ki nang danh gia phan tich, thiét ké va phat trién bai toan thuc té;
- C6 ki nang dua ra giai phap dé giai quyét van dé.
2.2.2 Ki nang nghién ciru va kham phda kién thirc

- C6 kha ning ap dung kién thirc vao thuc té;



C6 kha nang thyc hién cac dé tai nghién ctru dudi sy hudéng dan cua cac chuyén
gia;

C6 kha nang thu thap thong tin.

2.2.3 Ki nang tw duy theo hé thong

C6 kha nang tu duy logic va phan tich, tong hop véan dé.

2.2.3 Nang lyc van dung kién thirc, ki nang vao thuc tién

C6 nang lyc su pham, giang day;

Co nang lyc nghién curu khoa hoc;

C6 ki ning tiép thu cong nghé méi;

C6 ki nang quan 1i dé tai va lam dé tai.

C6 kha ning dan dat chuyén mon dé xir 1i nhitng van dé 16n.
C6 kha ning xdy dung, tham dinh ké hoach;

Co kha nang dua ra dugc nhiing két luan mang tinh chuyén gia vé cac van deé
phurc tap ctia chuyén mon, nghiép vuy; bao v¢ va chiu trach nhiém vé nhirng két

luan chuyén mon;

C6 kha ning nhan dinh danh gid va quyét dinh phuong hudng phat trién nhiém

vu cong viéc dugc giao;

2.2.4 Nang luc sdng tao, phat trién va dan dadt sy thay déi trong nghé nghiép

3

C6 ki nang str dung kién thirc trong cong tac;
C6 ki ning thiét ké dy an chuyén nganh;
Co ki nang sang tao cac phuong an, du 4n mdi.

C6 kha ning ty dinh huéng phat trién ning luc ca nhén, thich nghi véi moi

truong 1am viée cé tinh canh tranh cao va ning luc din dit chuyén mon
C6 ning luc phét huy tri tué tap thé trong quan li va hoat dong chuyén mén.

Chuén vé phiam chit dao dic

3.1 Trach nhi€ém cong dan

C6 trach nhiém coéng dan va chap hanh phap luat cao;

C6 pham chat dao duc tot;



- Co y thirc bao vé To qudc, dé xuat sang kién, giai phap va van dong chinh

quyén, nhan dan tham gia bao vé To quéc;
- L& d¢, khiém tén;
- Can, kiém, liém, chinh, chi cong vo tu.
3.2 Pao dtc, y thirc ca nhan, dao duc nghé nghiép, thai d¢ phuc vu
- Trung thyc, c6 dao dtic nghé nghiép;
- (6 trach nhiém trong cong viéc;
- Dang tin cdy trong cong viéc;
3.3 Thai d¢ tich cuc, yéu nghé
- Nhiét tinh va say mé cong viéc;
- Yéu nganh, yéu nghé.
4 Vi tri viéc 1am ma hoc vién c6 thé dam nhiém sau khi tot nghiép

Co6 du nang lyc thyc hién cac cong tdc chuyén mon va nghién ctru khoa hoc trong
chuyén nganh ctia minh, tham gia vao cac hudng nghién ctru hién c6 tai Khoa Toan
- Co - Tin hoc:

+ Toan ro1 rac
+ Khai pha dir li¢u va xu i tri thic
+ Tinh todn phan tan va tinh toan hi¢u nang cao
+ XU li ngdn ngtr tu nhién
Thac si chuyén nganh Co s¢ toan hoc cho tin hoc c6 thé duoc tiép tuc dao tao & bac

tién si theo cac ma nganh tuong tng, c6 thé lam gidng vién tai cac truong dai hoc

va cao dang, lam nghién clru vién tai cic vién nghién ciru.
5 Kha ning hoc tip, ning cao trinh d9 sau khi tot nghiép
Thac si Toan hoc chuyén nganh Co sé toan cho Tin hoc:

- C6 du nang luc va kién thirc dé theo hoc chuong trinh ddo tao Tién si cung
chuyén nganh hodc cac chuyén nganh khac nhu todn tng dung sau khi hoan thi¢n
cac hoc phan bd sung.

- Hoan toan c6 kha nang hoc tap nang cao trinh do nghién ctru/img dung & céc khoa
hoc nghiép vu chuyén nganh & cac co quan, to chirc, doanh nghiép Viét Nam va
Qubc té.



6 Cac chwong trinh, tai liéu chuin qudc té ma don vi dao tao tham khio dé
xay dung chwong trinh dao tao.

Céac chuong trinh, tai liéu chuan quéc t& dugc don vi tham khao dé xiy dung
chuong trinh dao tao Thac si chuyén nganh Co s¢ toan cho Tin hoc la: Chuong
trinh dao tao Thac si nganh Tin hoc (Khoa hoc may tinh) cua Trudng Pai hoc
Cornell (Hoa Ky), vi tiéu chi lya chon cac chuyén dé c¢6 chira ham luong toan hoc
cao, phu hop véi hudng nghién ctru wu tién trong linh vuc dao tao tai Khoa Toan —
Co — Tin hoc.

- Tén chuong trinh (tén nganh/chuyén nganh), tén van bang sau khi t6t nghiép
o Tén chuong trinh: Computer Science
o Tén vin bang: Master of Science in Computer Science
- Tén co so dao tao, nudc dao tao
o Cornell University, United States
- Xép hang cua co sé dao tao, nganh/chuyén nganh dao tao
o 13/100 in Institutional Ranking

° 14/100 in Natural Science and Mathematics

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

Téng s6 tin chi ctia chuong trinh ddo tao: 64'  tin chi, trong do:

- Khéi kién thte chung (bét budc): 07 tin chi
- Khéi kién thtrc co s¢ va chuyén nganh: 39 tin chi

+ Bit budc: 18 tin chi

+ Tu chon: 21 tin chi/ 42tin chi
- Luan van thac sT: 18 tin chi

'S tin chi cua hoc phan ngoai ngir co ban dugc tinh vio tdng s6 tin chi ciia chuong trinh dao tao nhung khong
tinh vao diém trung binh chung tich liy
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2. Khung chwong trinh

. ) S6 gio tin chi Ma so
M3 Tén hoc phén So cac hoc
STT A (ghi bang tieng Viét va tin Li Thue | Tw phan
hoc phan s N . : g .
tieng Anh) chi | thuyét | hanh | hoc tién
quyét
I | Khdi kién thitc chung 7
Triét hoc
1 PHI5001 Philosophy 3 45
Tiéng Anh co ban
2 ENGS5001 | English for general 4 60
purposes
II | Khéi kién co sé va chuyén nganh 39
IL.1. | Céc hoc phan bt bujc 18
Tiéng Anh hoc thuat
3 ENG6001 | English for academic 3 45
Purposes
Hoc may nang cao
4 MATG6082 | Advanced Machine 3 25 10 10
Learning
Xémina vé cac van dé
5 | MAT60g3 | chon loc trong Tin hoc 30 25 | 10 | 10
Advanced Topics in
Computer Science
Xur 1i ngon ngir tu nhién
6 MAT6087 | Natural Language 3 25 10 10
Processing
Co s¢ dit li€u nang cao
7 MATG6080 | Advanced Database 3 25 10 10
Systems
Phan tich thuat toan
8 MAT6081 Analysis of Algorithms 3 25 10 10
I1.2. | Cdc hoc phan tw chon 21/42
H¢ thong phéan tan
? MAT6091 Distributed Systems 3 25 10 10
Mat ma va an toan dir liéu
nang cao
10 MATG6085 | Advanced Cryptography 3 25 10 10
and Data Security
Mot s6 van dé chon loc vé
11 | MATGogg | i tu¢ nhan tao 3 | 25 | 10 | 10
Advanced Topics in
Artificial Intelligence
12 | MAT6084 | PO phtc tap tinh todn 3 1 25 | 10 | 10

Computational Complexity




STT

Ma
hoc phan

Tén hoc phan
(ghi bang tieng Viét va
tieng Anh)

So
tin
chi

S6 gio tin chi

Li
thuyet

Thuc
hanh

Ty
hoc

Mi s6
cac hoc
phﬁn
tién
quyét

13

MAT6086

Mot s van dé chon loc vé
Toén ro1 rac va trng dung
Advanced Topics in
Discrete Mathematics and
Applications

25

10

10

14

MAT6135

Ly thuyét do thi va tng
dung

Graph Theory and
Applications

25

10

10

15

MAT6024

Phén tich thong ké nhiéu
chiéu

Multivariate statistical
analysis

30

15

MAT
6007

16

MAT®6035

Phuong phap Monte-Carlo
trong giai tich s nhiéu
chiéu

Monte-Carlo methods in
multivariate numerical
analysis

35

10

17

MAT6089

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

25

10

10

18

MAT6136

Mot s6 van dé chon loc vé
an ninh mang

Special Topics in Network
Security

25

10

10

19

MAT6092

Tinh toan ddm may
Cloud Computing

25

10

10

20

MAT6093

Mot s van dé chon loc vé
phat trién phan mém va
ngon ngtr 1ap trinh
Advanced Topics in
Software Development and
Programming Languages

25

10

10

21

MAT6137

Thi giac may tinh
Computer Vision

25

10

10

22

MAT6007

Nhitng chuong lya chon vé
dai sb tuyén tinh

Selected topics in Linear
algebra

45

II

Luan van thac si

18




S6 gio tin chi

Ma so

Mi Tén hoc phin S6 cic hoc
STT A (ghi bang tieng Viét va tin Li Thuwe | Tw | phan
hoc phan 1 . P % : o
tieng Anh) chi | thuyér | hanh | hoc tien

quyét

23 | MAT6149 | -uan van thac st 18
Thesis

Tong cong 64
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3. Danh muc tai liéu tham khao

Ma A A or . Danh muc tai li¢u tham khao
TT | hoc phin Tén hoc phan S0 tin chi (1. Tai liéu bét budc, 2. Tai licu tham khao thém)
1. | PHI5001 Pz}zg}‘?’;y 3 Theo chuong trinh chung
2. | ENG5001 Tiéng Anh co ban 4 Theo chuong trinh chung
English for general purposes
Tiéng Anh hoc thuat
3. | ENG6001 English for academic 3 Theo chuong trinh chung
purposes
. Tai liéu bdt bujc
. Murphy K.P. (2013). Machine Learning: A Probablistic Perspective,
MIT Press
. Tai li¢u tham khdao thém
MAT6082 Hoc may nang cao . Hastie T., Tibshirani R., Friedman J. (2011). The Elements of
4. Advanced Machine Learning 3 Statistical Learning, Data Mining, Inference, and Prediction, 2nd

edition, Springer.

. Witten L.H., Frank E. (2005), Data Mining: Practical Machine

Learning Tools and Techniques (Second Edition). Elsevier Inc.

. Bishop C.M. (2007), Pattern Recognition and Machine Learning,

Springer.

11




TT

Ma
hoc phan

Tén hoc phén

So tin chi

Danh muc tai li¢u tham khao
(1. Tai lieu bat buoc, 2. Tai lieu tham khao thém)

MATG6087

Xu Iy ngdn ngit tyr nhién
Natural Language Processing

1. Tai liéu bit buéc

—

. R, Mitkov (2002), The Oxford Handbook of Computational

Linguistics, Oxford Univ. Press.

. Jurafsky D., Martin J.H. (2008), Speech and Language Processing: An

introduction to natural language processing, computational linguistics,
and speech recognition, second edition, Prentice-Hall.

. Tai liéu tham khao thém
. Manning C.D., Schiitze H. (1999), Foundations of Statistical Natural

Language Processing, The MIT Press, Cambridge, Massachusetts.

. Abeille A. (1993), Les nouvelles syntaxes, Armand Colin.
. Pierrel J.M. (2000), Ingénerie des langues, Hermés, France.

MAT6080

Co s¢ dir liéu nang cao
Advanced Database Systems

— AW N

o =N

. Tai liéu bdt bujc
. Piattini M. (2000), Advanced database Technology and design. Ed.

Artech House.

. Tai li¢u tham khdo thém
. B0 Trung Tuan, Co so dir liéu, Nxb. Gido duc, 1998.
. Subrahmania V.S. (1998), Principles of Multimedia Database Systems,

Ed. The Morgan Kaufmann.
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Ma

Danh muc tai liéu tham khao

TT | hoc phin Ten hoc phan S0 tin chi (1. Tai liéu béit budc, 2. Tai licu tham khéo thém)
1. Tai liéu bit buéc
. Cormen T.H., Leiserson C.E., Rivest R.L. (2009), Introduction to
algorithms, 3rd Edition, The MIT Press.
. Knuth D.E (2011), The Art of Computer Programming, Volumes [-4A,
Phan tich thuat toan Addison-Wesley.
8. MAT6081 Analysis of Algorithms 3 . Tai liéu tham khdo thém
. Basu S.K. (2013), Design methods and analysis of algorithms, second
edition, PHI Learning Private Limited, Delhi.
. Muniswamy V.V. (2009), Design And Analysis Of Algorithms, 1. K.
International Pvt Ltd.
. Wilkinson B., Allen M. (1999), Parallel Programming, Prentice Hall.
. Tai liéu bdt bujc
. Tanenbaum S.A., Steen M.V. (2007), Distributed systems, principles
and paradigms, 2" edition, Ed. Pearson Prentice Hall.
. Tai li¢u tham khdo thém
H¢ théng phan tan . Dé leun% 'Tuén (2002), Quan tri mang mdy tinh, Nxb. Pai hoc Qudc
9. | MAT6091 Distributed Systems 3 gia Ha NOI.

. Ozsu M.T., Valduriez P. (Tran Ptc Quang dich) (1999), Nguyén li cdc

hé co s¢ dir liéu phdn tan, Nxb. Thong ké, tap 1, 2, 3.

. Bruce G., Dempsey R. (1997), Security in Distibuted Computing,

Hewlett-Packard professional books, Ed. Prentice Hall.

. Dewire D.T. (1997), Second-generation client/ server computing, Ed.

McGraw-Hill.
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Ma

Danh muc tai liéu tham khao

TT | hoc phin Ten hoc phan S0 tin chi (1. Tai liéu béit budc, 2. Tai licu tham khéo thém)
1. Tai liéu bit buéc
Mat m3 va an toan dit licu . Phag Pinh Diéu (200?), ALy lhuyél mdt md va an toan thong tin, NXB
nang cao S?I?SIOILQCDQEOC(%I(?OI;; Ngilﬁizptography' Theory and Practice (Third
10. | MAT6085 Advanc;d lcry p togz.fap hy and 3 Edition), Chapman & Hall/CRC, New York.
ata security . Tai licu tham khio thém
. Stallings W. (2011). Cryptography and network security: Principles
and Practice. Prentice Hall.
. Tai liéu bdt bugc
. Russell S., Norvig P. (2014), Artificial Intelligence: A Modern
Approach, 3nd edition, Pearson Education Limited.
Mot s6 van d& chon loc vé tri . Tai liéu tham khéo thém
MAT6088 tué nhan tao . DS Trung Tuan (2010), Tri tué nhdn tao. NXB. Pai hoc Qudc gia Ha
11. Advanced Topics in Artificial 3 Noi.

Intelligence

. Nilsson N.J. (1998), Artificial Intelligence: A New Synthesis. Morgan

Kaufmann Publisher, Inc.

. Rich E. (1983), Artificial Intelligence. McGraw-Hill.
. Winston P.H. (1984), Artificial Intelligence. Second edtion, Addison-

Wesley.
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TT

Ma
hoc phan

Tén hoc phén

So tin chi

Danh muc tai li¢u tham khao
(1. Tai lieu bat buoc, 2. Tai lieu tham khao thém)

12.

MAT6084

D9 phure tap tinh toan
Computational Complexity

1. Tai liéu bit buéc

. Cormen T., Leiserson C., Rivest R. (1990), Introduction to Algorithms,

McGraw-Hill.

. Vanderbei R. (2001), Linear Programming: Foundations and

Extensions, 2nd edition, Springer.

. Tai liéu tham khao thém
. Arora S., Barak B. (2009), Computational Complexity: A Modern

Approach, Cambridge.

. Wolsey L.A., Nemhauser G.L. (1988), Integer and Combinatorial

Optimization, John Wiley & Sons, Inc.

. http://www.princeton.edu/~rvdb/LPbook/index.html

13.

MAT6086

Mot sb van dé chon loc vé
toan roi rac va ung dung
Selected topics in discrete
mathematics and applications

N —

. Tai li¢gu bat bugc ,
. Nguyén Xuan Quynh (2002), Todn roi rac cho ky thudt so, NXB

KHKT.

. Anderson J.A. (2003), Discrete mathematics with combinatorics,

Prentice Hall, New Jersey.

. Rosen K.H. (2012), Discrete mathematics and its applications,

McGraw Hill, New York.

. Tai ligu tham khdo thém
. Nguyén Hiru Anh (2010), Todn roi rac, NXB Lao dong xa hdi.
. Koshy T. (2004), Discrete mathematics with applications, Elsevier.

15




TT

Ma
hoc phan

Tén hoc phén

So tin chi

Danh muc tai li¢u tham khao
(1. Tai lieu bat buoc, 2. Tai lieu tham khao thém)

14.

MATG6135

Ly thuyét do thi va tng dung
Graph Theory and
Applications

. Tai li¢gu bat bugc o , ,
. Nguyen Hiru Ngu (2001), Ly thuyet do thi, Nha xuat ban Pai hoc quoc

gia Ha Noi.

. Tai liéu tham khao thém
. Diestel R. (2005), Graph Theory, third edition, Springer.

2. Gross J.L., Yellen J., Zhang P. (2014), Handbook of Graph Theory,

Second edition, Taylor & Francis Group, LLT.

. West D.B. (2001), Introduction to Graph Theory, Prentice Hall.

15.

MAT6024

Phaén tich thong ké nhiéu
chiéu
Multivariate statistical
analysis

1. Tai li¢u bit bujc

N —

. Nguyén Vin Hitu, Nguyén Hiru Du (2004), Phdn Tich Thong Ké va

Dy Bdo, NXB DPHQGHN.

. Pao Hiru HY, Nguyén Vin Hitu, Hoang Hitu Nhu (2004), Thong Ké

Todn Hoc, NXB PHQGHN.

. Tai ligu tham khdo thém )
. Bao Hiru Ho (2001), Xac suat Thong ké, NXB DPHQGHN.
. Anderson T.W. (1984), An introduction to Multivariate Statistical

Methods, second edition, John Wiley, New York.

. Johnson R.A., Wicher D.W. (1998), Applied Multivariate Statistical

Analysis, Fourth edition, Prentice Hall.
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TT

Ma
hoc phan

Tén hoc phén

So tin chi

Danh muc tai li¢u tham khao
(1. Tai lieu bat buoc, 2. Tai lieu tham khao thém)

16.

MAT6035

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

1. Tai ligu bit bupc ,
. Nguyen Quy Hy (2004), Phwong phap mo phong so Monte Carlo,

NXB PHQG.

. Tai liéu tham khao thém o
. Ermakov S.M. (1975), Phwong phap Monte Carlo va cac van dé lién

quan (Ban dich tir tiéng Nga), NXB Khoa hoc va K¥ thuat.

. Bucklew J. A. (2004), Introduction to Rare Event Simulation,

Springer-Verlag.

. Fishman G.S. (1996), Monte Carlo Concepts, Algorithms and

Applications, Springer.

. Glasserman P. (2004), Monte Carlo methods in Financial Engineering,

Springer-Verlag.

. Hammersley J.M., Handscomb D.C. (1961), Monte Carlo methods,

Menthuen Wiley.

. Michalewicz Z. (1994), Genetic = Algorithms +  Data

Structures=Evolution Programs, Springer-Verlag.

17.

MAT6089

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

. Tai liéu bdt bujc
. James F.F K., Keith W.R. (2004), Computer Networking: A Top-Down

Approach Featuring the Internet, 3rd edition, Addison Wesley.

. Stevens W.R. (1997), UNIX Network Programming: Networking APIs:

Sockets and XTI: Volume 1, Second Edition, Prentice Hall.

. Tai liéu tham khdo thém
. Comer D.E. (2000), [Internetworking with TCP/IP, Volume 1:

Principles, Protocols, and Architectures, 4™ Edition, Prentice Hall.

. Stevens W.R. (1992), Advanced Programming in the UNIX

Evironment, Addison-Wesley.

17




Ma n A Ior , Danh muc tai liéu tham khao
TT | hoc phin Ten hoc phan S0 tin chi (1. Tai liéu bét budc, 2. Tai licu tham khao thém)
3. Stevens W.R., Wright G.R. (1993), The TCP/IP Illustrated, Volume 1:
The Protocols, Addison Wesley Longman.
4. Stevens W.R., Wright G.R. (1995), The TCP/IP Illustrated, Volume 2:
The Implementation, Addison Wesley Longman.
5. Tanenbaum A. (2002), Computer Networks, 4™ edition, Prentice Hall
PTR.
1. Tai li¢u bit bujc
Mot s vAn d2 chon loc vé an 1. McClure S., Kurtz G., Scambray J. (2913), Hacking Exposeq’ Ngtwork
i ninh maﬁg : Security Secrets & Solutions, fifth edition, McGraw-Hill Publishing.
18, | MAT6136 Special Topics in Network 3 2. S(':h\yartz A., Spafford G. (2003), Practical Unix and Internet Security,
Security O‘l'{e.lAlly Media. o
2. Tai liéu tham khdo thém
1. Bai giang gido vién cung cip
2. Kizza J.M. (2005), Computer Network Security, Springer.
1. Tai li¢u bit buéc
1. Erl T., Mahmood Z., Puttini R. (2013), Cloud Computing: Concepts,
Technology & Architecture, Prentice Hall.
2. Tai liéu tham khdo thém
Tinh todn ddm may 1. Golden B. (2013), AWS for Dummies, Ed. Dummies series, 2013.
19. | MAT6092 Cloud Computing 3 2. Kavis M.J. (2014), Architecting the Cloud: Design Decisions for Cloud

Computing Service Models (SaaS, PaaS, & laaS), Ed. Wiley.

. Rhoton J. (2013), Cloud Computing Protected: Security Assessment

Handbook, Ed. RP.

. Yeluri R. (2014), Building the Infrastructure for Cloud Security, Ed.

Apress Open.
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Ma

Danh muc tai liéu tham khao

TT | hoc phin Ten hoc phan S0 tin chi (1. Tai liéu béit budc, 2. Tai licu tham khéo thém)
1. Tai liéu bit buéc
. Pressman R.S., Maxim B.R. (2006), Software Engineering: A
Practitioner's Approach, 6th ed., McGraw-Hill. (Ban dich tiéng Viét
cho 1an xuét ban thir 4, Ngo Trung Viét (2004), Ky nghé phan mém,
NXB Giao duc).
Mot sé vén d& chon loc vé . Friedman D.P., Wand M. (2008), Essentials of Programming
phat trién phan mém va ngdn Languages, 3rd edm(in > MIT Press . . .
ngit 13p trinh . Weiser M (1993), “Some Computer Science Issues in Ubiquitous
20 | MAT6093 | Advanced Tol;ics in Software 3 Computing”, Communications of ACM, 36 (7), pp. 75-84.

Development and
Programming Languages

. Tai li¢u tham khdao thém
. Abelson H., Sussman G. J, Sussman J. (1996), The Structure and

Interpretation of Computer Programs, 2nd edition, MIT Press

. Jalote P. (2005), An Integrated Approach to Software Engineering, 3th

ed., Springer.

. Scott M.L. (2005), Programming Language Pragmatics, 2nd edition,

Morgan Kaufmann.

. Sebesta R.W. (2007), Concepts of Programming Languages, 8th

edition, Addison-Wesley.
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Ma

Danh muc tai liéu tham khao

TT | hoc phin Ten hoc phan S0 tin chi (1. Tai liéu béit budc, 2. Tai licu tham khéo thém)

1. Tai liéu bit buéc

1. Szeliki R. (2010), Computer Vision: Algorithms and Applications,
Springer.

2. Hartlay R., Zisserman A. (2003), Multiple View Geometry in Computer

Thi gidc may tinh Vl:S.l'O.I:l‘, CambrigevUni\iersity Press.
21. | MAT6137 Computer Vision 3 2 Ta.l ligu tham khdo thém .. .

1. Prince S.J.D. (2012), Computer Vision: Models, Learning, and
Inference; Cambridge University Press.

2. Hartley R., Zisserman A. (2004), Multiple View Geometry in Computer
Vision, Second Edition, Cambridge.

3. Ma Y., Soatto S., Kosecka S., Sastry S.S. (2005), An Invitation to 3D
Vision: From Images to Geometric Models, Springer.

1. Tai ligu bit bujc

1. Nguyén Hiru Viét Hung (2004), Pai s6 tuyén tinh, tai ban lan 2, NXB
PHQG Ha Noi.

2. Golan J.S. (2007), The linear algebra a beginning graduate student
ought to know, Springer.

Nhitng chuwong lya chon vé 2 T‘j"' ligu tham khdo thém 2 AN . Aga .
dai sb tuyéﬁ tinh‘ 1. Birkhoff G., MacLane S. (1979), Tong quan vé Dai so hién dai, NXB
22. | MAT6007 Selec'ted topics in linear 3 D&THCN, Ha Noi. ) )
algebra 2. Graeub W. (1962), Linear Algebra, Springer Verlag, Berlin.

3. Lang S. (1965), Algebra, Addison-Wesley publishing company,
Massachusetts.

4. Proskuryakov 1.V. (1978), Problems in Linear Algebra, Mir publishers,
Moscow

5. Waerden V. (1955), Algebra, Springer Verlag, Berlin.

6. Gourdon X. (1994), Algebre, Ellipses, Paris.
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TT

Ma
hoc phan

Tén hoc phén

So tin chi

Danh muc tai li¢u tham khao
(1. Tai lieu bat buoc, 2. Tai lieu tham khao thém)

7. Gelfand M. (1971), Bai giang Pai s6 tuyén tinh, Nauka, Moskva, 1971
(Tiéng Nga).
8. Kostrikin I, Manin Y.L (1980), Pai sé tuyén tinh va Hinh hoc,
NXB Dai hoc Moskva, Moskva (Tiéng Nga).
9. Kostrikin L. (1977), Nhdp mén dai s6, Nauka, Moskva (Tiéng Nga).

4. Poi ngii can bd giang day (ghi theo s thi tu trong khung chuong trinh)

~ So Can b giang day
TT Ma. Tén hoc phan tin Chirc danh kh Chuvén neanh da
hoc phan : chi Ho va tén ZC ani rnoa Uyen ngani dao Don vi cong tac
oc, hoc vi tao
1. | PHI5001 ;Zlielgils;hy 3 Theo su phan cong cua truong PHKHTN
Tiéng Anh co ban
2. | ENGS5001 | English for general 4 Theo su phan cong cua truong DPHKHTN
purposes
Tiéng Anh hoc thuat
3. | ENG6001 | English for academic 3 Theo su phan cong cua truong PHKHTN
Purposes
Khoa Toan Co Tin hoc,
A Lé Hong Phuong TS Tinhoc | Truong PHKH TN —
Hoc may nang cao PHQG Ha Noi
4. | MAT6082 | Advanced Machine 3 —
Learning . o . . Kho‘a Toéan Co Tin hoc,
Nguyén Thi Minh Huyén TS Tin hoc Truong DPHKH TN —
DHQG Ha Noi
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Khoa Toan Co Tin hoc,

Xémina vé cac van dé D Thanh Ha TS Tinhoc | Truong PHKH TN —
chon loc trong Tin hoc PHQG Ha Noi
MAT6083 Advanced Topics in Khoa Toan Co Tin hoc,
Computer Science Lé Trong Vinh PGS. TS Tin hoc Truong PHKH TN —
DHQG Ha Noéi
Khoa Toan Co Tin hoc,
1A - A Lé Hong Phuong TS Tin hoc Truong DPHKH TN —
Xu li ngdn ngtr ty nhién A
MAT6087 | Natural Language DHQG H,a Noi -
Processing N o ‘ ' Khoa Toan Co Tin hoc,
Nguyén Thi Minh Huyén TS Tin hoc Truong DPHKH TN —
DHQG Ha Noi
Khoa Toan Co Tin hoc,
e 1AL A D0 Trung Tuan PGS. TS Tin hoc Truong DPHKH TN —
Co s¢ dir li€u nang cao PHQG Ha Noi
MATG6080 | Advanced Database T
Systems L ’ Kho‘a Toan Co Tin hoc,
Vii Tién Diing TS Toéan hoc | Truong DPHKH TN —
DHQG Ha Noi
Khoa Toan Co Tin hoc,
A e Lé Trong Vinh PGS. TS Tin hoc Truong PHKH TN —
MAT6081 | L nan tich thuat todn PHQG Ha Noi
Analysis of Algorithms
Nguyén Thi Hong Minh TS Tin hoc Khoa SDH .
i i DPHQG Ha Noi
Khoa Toan Co Tin hoc,
) Lé Trong Vinh PGS. TS Tin hoc Truong DPHKH TN —
H¢ thong phan tan DPHQG Ha Noi
MAT6091 Distributed Systems Khoa Toéan Co Tin hoc,
Pd Trung Tuin PGS. TS Tin hoc Truong PHKH TN —
DHQG Ha Noi
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Khoa Toan Co Tin hoc,

Mat ma va an toan dir li€u Lé Trong Vinh PGS. TS Tin hoc Truong PHKH TN —
10 nang cao DHQG Ha Noi
"| MAT6085 | Advanced Cryptography Khoa Toéan Co Tin hoc,
and Data Security Nguyén Hai Vinh TS Tin hoc Truong PHKH TN —
DPHQG Ha Noéi
Khoa Toan Co Tin hoc,
Mot s6 van dé chon loc vé D0 Trung Tuan PGS. TS Tinhoc | Truong DPHKH TN —
tri tu¢ nhan tao PHQG Ha Noi
H.| MAT6083 Advanced Topics in Khoa Toan Co Tin hoc,
Artificial Intelligence Vii Tién Diing TS Toan hoc | Truong PHKH TN —
DPHQG Ha Noéi
Khoa Toan Co Tin hoc,
Lé Hong Phuong TS Tin hoc Truong DPHKH TN —
D¢ phuc tap tinh toan DHQG H,a Noi -
12.| MAT6084 | Computational . ) Kho‘a Toan Co Tin hoc,
Complexity Nguyén Hai Vinh TS Tin hoc Truong DHKH TN —
DPHQG Ha Noi
R . Vién Toan hoc
Phan Thi Ha Duong PGS.TS Tin hoc Vién HLKH & CNVN
Mot sb van dé chon loc vé Khoa Toan Co Tin hoc,
Toén roi rac va ing dung Nguyén Hai Vinh TS Tin hoc Truong PHKH TN —
13.| MAT6086 | Advanced Topics in DPHQG Ha Noi
Discrete Mathematics and R ) Vién Toan hoc
Applications Phan Thi Ha Duong PGS. TS Tin hoc Vién HLKH & CNVN
Ly thuyét do thi va tng Khoa Toéan Co Tin hoc,
14.| MAT6135 | dung Nguyén Hai Vinh TS Tin hoc Truong DPHKH TN —
Graph Theory and PHQG Ha Noi
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Applications Khoa Toéan Co Tin hoc,
Lé Trong Vinh PGS. TS Tin hoc Truong DPHKH TN —
DHQG Ha Noi
Khoa Toan Co Tin hoc,
Phén tich thong ké nhiéu Trinh Qudc Anh TS Toan hoc | Truong PHKH TN —
s chiéu PHQG Ha Noi
| MAT6024 | Multivariate statistical Khoa Toan Co Tin hoc,
analysis Pao Hiru H6 PGS.TS Toan hoc | Truong PHKH TN —
DPHQG Ha Noéi
Phuong phap Monte- Khoa Toéan Co Tin hoc,
Car}o trong giai tich sd Nguyén Quy Hy GS.TS Toan hoc Truong DPHKH TN —
nhiéu chiéu DHQG Ha Noi
16.| MAT6035 Monte-Carlo methods in Khoa Toan Co Tin hoc,
multivariate numerical Lé Hong Phuong TS Toén hoc | Truong PHKH TN —
analysis DPHQG Ha Noi
Khoa Toan Co Tin hoc,
) Lé Trong Vinh PGS. TS Tin hoc Truong PHKH TN —
H¢ thong phan tan DPHQG Ha Noi
17.| MAT6091 Distributed Systems Khoa Toan Co Tin hoc,
D) Trung Tuan PGS. TS Tin hoc Truong PHKH TN —
DHQG Ha Noi
Khoa Toan Co Tin hoc,
Mang may tinh nang cao Lé Trong Vinh PGS. TS Tin hoc Truong PHKH TN —
va cac dich vu mang DHQG Ha Noi
18.| MAT6089 Advanced Computer Khoa Toan Co Tin hoc,
Networks and Services D0 Trung Tuan PGS. TS Tin hoc Truong PHKH TN —
DHQG Ha Noéi
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Khoa Toan Co Tin hoc,

Mot s6 van dé chon loc vé Lé Trong Vinh PGS. TS Tinhoc | Truong PHKH TN —
an ninh mang DHQG Ha Noi
19.| MAT6136 Special Topics in Network Khoa Toan Co Tin hoc,
Security D6 Trung Tuan PGS. TS Tin hoc Truong DPHKH TN —
DHQG Ha Noéi
N ’ Khoa Toan Co Tin hoc,
Do Trung Tuan PGS. TS Tin hoc Truong PHKH TN —
Tinh toan dam may DHQG Ha Noi
20.| MAT6092 Cloud Computing Khoa Toan Co Tin hoc,
Lé Trong Vinh PGS. TS Tin hoc Truong DPHKH TN —
DHQG Ha Noi
Khoa Toan Co Tin hoc,
Lé Trong Vinh PGS. TS Tin hoc Truong DPHKH TN —
L 3 DHQG Ha Noi
Mot s van dé chon loc vé Vién CNTT, Vign bin
phat trién phan mém va x A PGS. . A SR
n ~ 1A s Nguyén Xuan Huy Tin hoc lam khoa hoc va cong
ngon ngtr 1ap trinh TSKH nohé Viet Nam
21.| MAT6093 | Advanced Topics in th T 1 tho
Software Development N . ~10a cong Nghe thong
. Doan Van Ban PGS. TS Tin hoc tin, DPH Cong ngh¢,
and Programming PHQG HN
L
ansuases Khoa cong nghé thong
Truong Anh Hoang PGS. TS Tin hoc tin, DPH Cong nghé,
DHQG HN
Thi eide mav tinh N Khoa Toan Co Tin hoc,
22. 's yt D5 Thanh Ha TS Tinhoc | Truong PHKH TN —
Computer Vision PHQG Ha Noi
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Nguyén Thi Bich Thuy

TS

Tin hoc

Khoa Toan Co Tin
hcoj, Truong DPHKHTN
—PDPHQG Ha Noi

23.

MAT6007

Nhiing chuong chon loc
vé dai sb tuyén tinh
Selected topics in Linear
algebra

Nguyén Hiru Viét Hung

GS. TSKH

Toan hoc

Khoa Toan Co Tin hoc,
Truong PHKH TN —
DPHQG Ha Noi

Lé Minh Ha

PGS.TS

Toan hoc

Khoa Toan Co Tin hoc,
Truong PHKH TN —
PHQG Ha Noi

Pho btrc Tai

TS

Toan hoc

Khoa Toan Co Tin hoc,
Truong PHKH TN —
PHQG Ha Noi

Pao Phuong Bic

TS

Toan hoc

Khoa Toan Co Tin hoc,
Truong PHKH TN —
PHQG Ha Noi
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5. Hwéng dan thue hién chwong trinh dio tao

Cac khoa hoc thac si co s& toan cho tin hoc duge td chirc tuyén sinh theo ding ké
hoach cua PHQGHN, theo nhu hién tai 1a 2 dot trong mgt nam. Cac hoc vién tuyén
trong cung nam dugc xac dinh cung mot khoa hoc. Thoi gian dao tao chuin mdi

khoa 1a 2 ndm.

Véi s6 luong tuyén trong nim khoang 15 dén 30 hoc vién, lich trinh t6 chic dao
tao c6 thé ap dung theo lich trinh dudi ddy, t6 chic nhap hoc, khai giang 1 lan
trong nam, theo ké hoach khai giang khoa méi hang nam cia PHQGHN.

Lich trinh t6 chuc thuc hién chuong trinh dao tao cu thé nhu sau:

Thoi gian dao tao bat dau tir giita thang 11 hang nidm, két thuc vao thang 11 hai

nam sau. Thoi gian thyc hién duge khéi quat trong so d6 sau:

Thang 11 Thang 1 Théang 7 Théng 1 Théang 7 Thang 11
; ‘z' \4 VEV \ 4 A 4
g - ,/
. .
Trong do:

- A, B, C, D, E: cac ki hoc. Mdi ki B, C, D gdm 4 thang, ki A
gdm 2 thang va ki E gém 6 thang.

- Ty, T,: Cac dot nghi tét nguyén dan, mdi dot 1 thang, thoi gian
cu thé tuy lich tirng nam.

- H,, H,: Céac dot nghi he, mdi dot 1 thang, tr 30/6 dén 31/7 hang

nam.
Giai Hoat dong day va hoc Hoat dong
Thoi gian . ] T
dogn Bit diu K&t thiic khac
2 thang Khai giang:
: - Ngoaingit | - Ngoai ngii :
(tir thang 11 dén thang 1)| oo &Y goaingt | Thang 11,
A co'so CO SO tuan dau
- Triét hoc - Triét hoc | tiéncua

khoa hoc




4 thang L - Ngoai nglr
- Ngoai ngtr N
(tir théng 3 dén thang 6) | chyyen nganh | <"
B ‘ nganh
- 3 hoc phan \
o - 3 hoc phan
bat budc .
bat budc
4 thang Gid6i thiéu
(tir thang 8 dén thang 11)| 2 hoc phan | -2'hoc phan | hudng dé
bat budc bat budc tai
C ‘ ‘
-2 hoc phan -2 hoc phan | Phan cong
lua chon lua chon dé tai luan
van
b 4 thang -5 hoc phan -5hoc phan | Lam luan
(tir thang 12 dén thang 4)| lua chon lya chon van
E 6 thang Céc hoc phan da két Bao vé luan
(tir thang 5 dén thang 11) thuc van

6. So sanh chuwong trinh dao tao da xay dung véi chuwong trinh dao tao tién

tién clia nwéc ngoai (da sir dung dé xAy dung chwrong trinh)

a) Gi6i thiéu vé chuong trinh dugc str dung dé xay dung chuong trinh

Chuong trinh dao tao Thac si chuyén nganh Co sé toan cho Tin hoc duogc diéu

chinh c6 dbi chiéu v6i chuong trinh dao tao Thac si nganh Tin hoc (Khoa hoc méy

tinh) ctia Truong Pai hoc Cornell (Hoa Ky), véi tiéu chi lira chon cac chuyén dé co

chira ham luong toan hoc cao, phu hop véi hudng nghién ctru uvu tién trong linh

vuc dao tao tai Khoa Toan — Co — Tin hoc.

- Tén chuong trinh (tén nganh/chuyén nganh), tén vin bang sau khi tot nghiép

e Tén chuong trinh: Computer Science

e Tén van bang: Master of Science in Computer Science

- Tén co s& dao tao, nudc dao tao

e Cornell University, United States
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- Xép hang cua co sé dao tao, nganh/chuyén nganh dio tao

e 13/100 in Institutional Ranking

e 14/100 in Natural Science and Mathematics

b) Bang so sanh chwong trinh dao tao

Tén hoc phan trong chwong

trinh dao tao tién tién cia

Tén hoc phin trong
chuwong trinh dao tao cua

Mikc d giong

nhau gitra cac

STT nwée ngodi don vi hoc phan cua 2
i . i i chwong trinh
(Tiéng Anh, tiéng Viét) (Tiéng Anh, tiéng Viét) dao tao
Advanded Machine Advanded Machine
1. | Learning Learning >70%
(Hoc may nang cao) (Hoc may nang cao)
Introduction to Natural
, Natural Language
Language Processing .
2. Processing >70%
(Nhap mon xtr li ngdn ngix o . i
i (X1r 1i ngon ngir tu nhién)
tu nhién)
Advanded Database
Advanded Database System
3. System >70%
(Co s¢ dit li¢u nang cao) R,
(Co s dir li¢u nang cao)
Analysis of Algorithms Analysis of Algorithms
4. At e oo >70%
(Phan tich thuat toan) (Phan tich thugt toan)
Distributed Computing
Principles Distributed Systems
5. ) >70%
(Nguyén i tinh toan phan (H¢ thong phan tan)
tan)
Advanced Cryptography
Crytography and Data Security
6. >70%
(Mat ma hoc) (Mat ma va An toan dir
li¢u nang cao)
7. | Advanded Artificial Advanced Topics in >70%
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Tén hoc phan trong chwong

trinh dao tao tién tién cia

Tén hoc phin trong
chwong trinh dao tao cua

Mikc d gidng

nhau gitra cac

STT nwée ngoai don vi hoc phan cua 2
] ] ] ) chuong trinh
(Tiéng Anh, tiéng Viét) (Tiéng Anh, tiéng Viét) dao tao
Intelligence Artificial Intelligence
(Tri tu¢ nhan tao nang cao) | (Mot s6 van dé chon loc
vé tri tué nhan tao)
Theory of Computing Computation Complexity
8. ) >70%
(L1 thuyét tinh toan) (B9 phtrc tap tinh toan)
Advanced Topics in
Discrete Mathematics and
Applied Logic Applications
9. . >70%
(Logic g dung) (Mot s6 van dé chon loc
vé Toén rdi rac va ung
dung)
Ly thuyét d6 thi va tmg
Discrete Structures dung
10. ) >70%
(Céc cau trac roi rac) (Graph Theory and
Applications)
Datacenter Networks and Advanced Computer
Services Networks and Services
11. >70%
(Mang trung tam dir li¢u va | (Mang mdy tinh nang cao
cac dich vu) va cac dich vu mang)
Special Topics in Applied Mot s6 van dé chon loc vé
Cryptography and Security | an ninh mang
12. o >70%
(Mot s6 van dé chon loc (Special Topics in
trong mat ma va an toan) Network Security)
Cloud Computing Cloud Computing
13. >70%
(Pién todn dam may) (Pién todn dam may)
14. | Software Engineering >70%

Advanced Topics in
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Tén hoc phin trong chwong Tén hoc phin trong Mire dg giong
trinh dao tao tién tién ciia | chwong trinh dao tao ciia nhau g“““ cac
STT nwée ngoai don vi hoc phan cua 2
] ] ] ) chuong trinh
(Tiéng Anh, tiéng Viét) (Tiéng Anh, tiéng Viét) dao tao
(Cong nghé phan mém) Software Development and
Programming Languages
(Mot s6 van dé chon loc
vé phat trién phin mém va
ngdn ngit 1ap trinh)
Introduction to Computer Thi giadc may tinh
15 Vision (Computer Vision) ~70%
(Gidi thiéu vé thi gidc may
tinh)

7. Tém tat ndi dung hoc phin (Ghi theo s thir ty trong khung chuong trinh)
7.1. PHI5001- Triét hoc - Sé tin chi 3

Theo chuong trinh chung
7.2. ENG5001-Tiéng Anh co bdn - S tin chi 4

Theo chuong trinh chung
7.3. ENG6001-Tiéng Anh hoc thudt — So tin chi 3

Theo chuong trinh chung
7.4. MAT6082-Hoc may ndng cao
- Sé tin chi: 03
- Hoc phan tién quyét: khong. Tuy nhién hoc vién can c6 kién thirc co ban vé xac
sudt théng ké
- Tém tat ndi dung
Hoc phan c¢6 muyc dich trang bi kién thirc vé& cac phuong phép tién tién trong hoc
may va nhan dang thong ké va cac ing dung cua chung trong cac linh vyc nhu khai
pha dir liéu, xr li anh, xr 1i van ban va dir li€éu web. Hoc vién s& thuc hi¢én mot bai
tiéu luan nghién ctru voi chi d& md trong linh vyc. Cac chi dé bao gdm cac

31



phuong phap hoc may c6 huéng dan, hoc may khong c6 huéng dan, cac mo hinh
do thi, v.v.

7.5. MAT6087-Xur ly ngon ngir tw nhién

- S6 tin chi: 03

- Hoc phan tién quyét: khong

- Tém tat ndi dung

Trong thoi dai thong tin hién nay, nhu cau khai thac ngén ngit trong cic img dung
cang ngdy cang 16n: Dich tu dong, kiém tra/chira 16i chinh ta, ngir phap tu dong,
tim kiém va trich rat thong tin, tom tit vin ban, dbi thoai ngudi — may, v.v. Vi viy,
xur 1i ngdn nglt tu nhién (natural language processing) da trd thanh mot trong cac
linh vyuc phat trién mii nhon. Pay 1a mot linh vuc nghién ctru lién nganh, gan lién
Tin hoc va Ngon ngit hoc.

Chuyén dé nham muc dich cung cép cho hoc vién cao hoc kién thuc téng quan vé
linh vuc "Xu li ngdn ngir ty nhién" va tng dung. Hoc vién s€ dugc gidi thiéu cac
phuong phap chung dugc str dung trong xir li van ban & cac muc tur vung, ci phap,
ngit nghia cling nhu xur 1i da ngir. P6i voi mdi mire xtr 1i, hoc vién déu dugc gidi
thiéu vé cac nghién ctru hién tai lién quan dén tiéng Viét.

7.6. MAT6080-Co so dir liéu ndang cao

- Sé tin chi: 03

- Hoc phan tién quyét: khong

- Tém tat ndi dung

Co s6 dir lidu 1a chuyén nganh trong cong nghé thong tin va truyén thong. Viéc
nghién ciru sau thém vé co so dir liéu 13 can thiét trong cong tac nghién ctru sau dai
hoc. Tur sau 1980, cac mo6 hinh dir liéu nhu (1) co s& dir li¢u phan tan; (i1) co s& dir
liéu hudng ddi twong; va (iii) co so dir liéu suy dién tré nén cap thiét. Nguoi ta xem
cac mo hinh dir liéu do 1a mo hinh dir liéu nang cao.

Hoc phén nghién ctru sau vé hé quan tri co s¢ dir liéu thé hé hai, véi mo hinh dit
liéu quan h¢, va tim hiéu vé cac mo hinh dit liéu nang cao. Mat s6 khia canh nang
cao ddi voi hé quan tri co s¢ dir liéu dugc trinh bay trong hoc phén.

7.7. MAT6081- Phdn tich thudt toan

- S6 tin chi: 03

- Hoc phan tién quyét: khong
32



- Tém tat ndi dung

Trong mot s6 tiét dau, hoc vién s& duoc cung cép mét sb kién thirc toan hoc giap
cho viéc tinh toan d6 phirc tap cua thuét toan. Tiép theo d6 1 cac chuong vé cac
phuong phép khac nhau: nhu phuong phdp tham lam, phuong phédp quy hoach
dong, phuong phap chia dé tri, phuong phap nhanh — can, phuong phép xac suét.
Déi voi mdi phuong phap, hoc vién sé& dugc hoc thuat toan sinh, cach phan tich nén
dung phuong phap ndo véi dang bai toan ndo, cach ching minh tinh dung dan va
cach danh gia do phtrc tap cua thuat todn. Hoc vién cling s€ hoc cach so sanh cac
phuong phép khac nhau vé mit ¥ tuéng ciing nhu vé tinh hiéu qua. Cac bai toan
dugc xét dén 13 cac bai toan quan trong va c6 nhiéu Gmg dung nhu bai toan sap xép
mot ddy sd, sip xép lich 1am viée, cac bai toan trong mang giao thong, bai toan

ngudi dua hang, mot s bai toan trong mat ma, vv.

7.8. MAT6091-H¢ thong phén tin

- S6 tin chi: 03

- Hoc phan tién quyét: khong

- Tém tat ndi dung

Hoc phan lién quan dén hé théng phén tan lién quan dén ha ting mang may tinh va
mg dung cua hé thong mang. Hoc phan trinh bay nhitng vin dé can thiét dé phan
tich, thiét ké va cai dat hé thdng phan tan, tip trung vao khia canh ki thuat cta hé
thong. Nhitng khia canh ki thuat gom (i) cac dang phan tan va tinh chét cua ching;
(i) cac ban sao dir liéu trong hé théng phan tan; (iii) quan tri 16i trong hé thong
phan tan va cac hé théng chiu 16i; (iv) cac qua trinh xir 1i dit liéu phia may cha va
phia may khach, trong kién trac khach/ chu cac mdy tinh ni mang. Khia canh tng
dung cta hé thong phan tac gdom (i) hé thong truy cap Web; va (i) hé thong co s
dir li¢u phan tan.

7.9. MAT6085-Mdt ma va an toan dit liéu ndng cao

- S6 tin chi: 03

- Hoc phan tién quyét: Mat ma va an toan dir liéu (hoc phan cho ctr nhéan)

- Tom tit noi dung

Ma khéi va cac chuan ma hoéa tién tién, Ham bam, H¢ mat ma RSA va phan tich so

nguyén, Ma khoa cong khai va logarit ro1 rac
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7.10. MATG6088- Mt s6 vin dé chon loc vé tri tué nhén tao
- Sé tin chi: 03
- Hoc phan tién quyét: khong
- Tém tit ndi dung
Tri tué nhan tao 1a chuyén nganh ciia cong nghé thong tin va truyén thong, nhung
bao gdm nhiéu chuyén nganh quan trong, nhu (i) xtr li ngdn ngir; (ii) dich tu dong;
(ii1) nguoi may; (iv) tuong tadc ngudi-may; (v) h¢ chuyén gia va cong nghé tri thic;
(vi) nhin may; (vii) hoc may.
Hoc phén véi tén 1a "mot sd van dé chon loc vé tri tué nhan tao" cung cép mot sb
khia canh trong s6 nhiéu khia canh trén. Do mbi khia canh doi hoi dau tu nhiéu thoi
gian, nén ngudi ta ¢ thé chon mot trong cac chuong dé theo doi.

7.11. MAT6084-D¢ phirc tap tinh todn
- S6 tin chi: 03
- Hoc phén tién quyét: Phan tich thuat toan, Cau trac dit liéu va giai thuat, Ngon
ngt hinh thirc Otomat.
- Tém tat ndi dung
Trudce khi di vao li thuyét do phue tap tinh toan, hoc vién s€ duogc téng két lai mot
s6 kién thic co ban cua thuat toan va phan biét duoc do kho ctia mot sb bai toan.
Céc chuong 2, 3 va 4 cung cap kién thuc vé 1i thuyét do phtic tap mot cach chit ché
bang cach st dung 1i thuyét may Turing, c6 nhiéu bai toan va van dé Gng dung
minh hoa. Céc 16p bai toan quan trong trong li thuyét 6 phirc tap nhu P, NP- day
da, NP- kho duoc nghién clru, phan tich va ching minh. Chuong cubi cing sé&
nghién ctru mot sb van dé ung dung quan trong trong thuc té, phan tich d6 phtrc tap
ctia chling va trinh bay mot sb thuat toan giai ching véi nhidu phuong phap khac
nhau.

7.12. MAT6086-Mpt sé vin dé vé chon loc vé todn roi rac va ung dung
- S tin chi: 03
- Hoc phan tién quyét: Khong
- Tom tit ndi dung
No6i dung hoc phén gém: cac ky thuat dém nang cao, dai s6 Bool, mot s van dé t6

hop nang cao, Iy thuyét nhom, 1y thuyét s va cac ing dung cta ching
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7.13. MAT6135- Ly thuyét do thi va irng dung
- S6 tin chi: 03

- Hoc phan tién quyét: khong

- Tém tat ndi dung

Hoc vién nam dugc cac khai niém co ban vé do thi, cac bai todn co ban tim duong
di, cac tap con cac dinh c6 mot so tinh chat nao do (6n dinh trong, 6n dinh ngoai,
nhan, ...), mdt s0 dac trung cua do thi (sac so, chu so, ...), cac khai ni¢m chu trinh,

cdy bao trum, ludng qua mang, d6 thj phang,...

7.14 MAT6024-Phdin tich théng ké nhiéu chiéu

- Sé tin chi: 03

- Hoc phan tién quyét: MAT6007

- Tém tat ndi dung

Céc kién thirc vé véc to, ma tran, gia tri riéng va vec to riéng, cac bat déng thure.

- Véc to ngau nhién, phan bd dong thoi, phan bo chuan nhiéu chiéu, véc to
trung binh mau va ma tran phuong sai mau, udc lugng cac tham so cia phan bo

chuan nhiéu chiéu bang phuong phap hop 1y cuc dai.

- Kiém dinh gia thiét vé vec to gia tri trung binh, so sanh hai véc to gia tri

trung binh cta cac phan bd chuan nhiéu chiéu, phan tich phuong sai nhiéu .
- Phan tich hdi qui va twong quan tuyén tinh, phi tuyén nhiéu chiéu.
- Phan tich thanh phan chinh,phan tich nhan t5, phan tich phan biét va phan
16p.
7.15. MAT6035-Phwong phdp Monter Carlo trong gidi tich sé nhiéu chiéu
- S6 tin chi: 03
- Hoc phan tién quyét: khong
- Tém tat ndi dung

Gi61 thiéu nhiing khai niém co ban vé phuong phap Monte Carlo (PPMC),
nhu & mot trong sd nhiing san pham ctia cudc cach mang trong toan hoc tinh toan

gan véi sy ra doi cia nhitng may tinh dién tir dau tién va cudc cach mang trong tin
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hoc hién nay. La mot phuong phap toan hoc manh, duoc xép thu 10 trong s6 vai
tram phuong phdp toan hoc hién nay.

Gidi thiéu nhitng moé hinh ngu nhién co ban c6 kha ning thé hién trén may
tinh va cach thiét 1ap cac mé hinh ngiu nhién giai mot sb bai toan nhiéu chiéu trong
giai tich sb, quy hoach toan hoc, diéu khién téi wu....

7.16. MAT6089-Mang may tinh nang cao va cdc dich vu mang

- Sé tin chi: 03

- Hoc phan tién quyét: khong

- Tém tit ndi dung

Hoc phan niy sé& gidi thiéu cac mo hinh mang may tinh va truyén thong hién dai.
Mo hinh kién triic mang tham chiéu va mé hinh kién trac thong dung TCP/IP s&
duoc thao luan chi tiét. O mdi mire, cac ky thuat, cong nghé hién tai vé phén cung
va phan mém sé& dugc trinh bay, bao gom, vi du: soi quang, truyén thong di dong
trong tang vat li; cac giao thic Wavelength/Time Division Multiple Access trong
tang lién két dir liéu; giao thirc Unicast va Multicast trong ting mang; TCP/UDP,
ATM trong tang van chuyén, an ninh mang trong tang tng dung. Hoc phan ciing s&
trinh bay chi tiét kién tric cua bod giao thirc TCP/IP; céc dich vu Internet chun, cic
st dung giao thic cua cidc Ung dung common Internet. Lap trinh sockets;

client/server; peer-to-peer,...

7.17. MAT6136- Mt sé vin dé chon loc vé an ninh mang
- Sé tin chi: 03

- Hoc phan tién quyét: khong

- Tém tat ndi dung

Khoa hoc nay nham cung cdp cac cong nghé an ninh mang co ban, chinh sach an
ninh cling nhu phong ngtra rui ro, phat trién co s¢ ha tang an ninh mang, nhiing
diém yéu cling nhu cac moi de doa doi voi hé thong mang, cdc phuong phéap co thé

han ché cac mdi nguy hiém vé an ninh
7.18. MAT6092-Tinh toan dam mday
- S6 tin chi: 03

- Hoc phan tién quyét: khong

- Tém tat ndi dung
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Hoc phan tap trung vao viéc ao hoa ddi véi tai nguyén va dich vu trén mang may
tinh. D6i voi cong nghé 4o hoa, dién toan dam may la giai phap, cho phép sir dung
chung ha tang ki thuat va chuong trinh, di liéu cta ngudi ding. Vi dién todn dam
may, nhiing khia canh cin quan tdm 1a (i) khai niém vé dam may; (ii) kién tric coa
dién toan ddm may, dac bi¢t cdc may chu trong kién trac khach/ chu; (iii) dich vu
trén ddm mAy. Mot s6 mo hinh tham chiéu 13 can thiét, dé thiét ké, xay dung dam
may.

Khia canh tin cdy trong dién todn ddm may duoc dé ra ngay tir dau cua hoc phan.
Bén canh do, an toan dir li¢u dugc dac biét cha y, cho phép méi truong ao duoc bao

vé mot cach thuc su.

7.19. MAT6093- Mt sé vin dé chon loc vé phat trién phian mém va ngon ngiv lap

trinh
- S6 tin chi: 03
- Hoc phan tién quyét: khong
- Tém tat ndi dung
Noi dung hoc phan c6 thé 1a 1 trong cac chu dé dudi day hodc mot chu dé méi
trong linh vuc phat trién phan mém.
Noi dung hoc phan c6 thé 1a 1 trong cac chu dé dudi ddy hoic mot cha dé méi
trong linh vuc phat trién phan mém.
I Cong nghé phin mém (néng cao)
Advanced Software Engineering
Hoc phan nay nham trinh bay cic nguyén li trong qua trinh quan 1i va phat
trién pham mém véi cac cach tiép can cong nghiép. Hoc phan nay s& thao
luan cac van dé li thuyét nhu: chu trinh phat trién phan mém, 1ap ké hoach,
quan tri chat luong (theo cac chuan ciia ISO va IEEE), quan li riii ro, kiém
thir .... cia phan mém. Hoc phan nay ciing trinh by cach tiép can
Extreme Software Engineering.
II. Phén tich va thiét ké hé thong
System Analysis and Design
Chuyén dé nham muc dich cung cép céc kién thirc vé phan tich va thiét ké hé
thdng hudng ddi tuong:
IIl. Hé thong nhiing
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Embedded Systems

Chuyén dé nay trinh bay cic nguyén tic co ban nhu 1 hé diéu hanh, quéan li
tai nguyén, diéu khién, tinh toan di dong...cua cac hé thdng nhung va hé
thdng thoi gian. Chuyén dé bao gdm céc chu dé sau:
1IV. Nguyén li cua ngon ngir ldp trinh
Principles of programming languages
Khoa hoc trinh bay mét cach toan dién vé cac dic trung co ban va tong thé cia
viéc thiét ké cac ngdn ngit 1ap trinh truyén théng va hién dai. Cac thanh phan
co ban ctia mot ngdn ngir lap trinh s& duoc thao luan trong chi tiét nhu kiéu
gia tri, dir li¢u, dac ta chuong trinh, sy thuc hién, moi truong, luu trir, va cac
modul co ban ciia mot ngén ngir 1ap trinh.
7.20. MAT6137- Thi giac may tinh
- Sé tin chi: 03
- Hoc phén tién quyét: khong. Tuy nhién hoc vién nén c6 kién thirc co ban vé xtr Iy
anh hodc d6 hoa may tinh
- Tém tat ndi dung
Thi gidc may tinh 12 mot mon khoa hoc lién quan dén viéc trich xudt cac thong tin
tir cac dir liéu hinh anh. Cac dit liéu hinh anh t6n tai dudi nhiéu dang, chang han
nhu chudi video, cac canh lay tir cac may quay camera, hay dit liéu ldy tir may quét
y hoc, vv.
Khoa hoc s& cung cip kién thirc co ban vé cac van dé chinh trong thi giac may tinh
bao gom: xay dung mé hinh 3D, x4c dinh su chuyén dong cua dbi tuong trong céac
video, nhan dang doi tuong, phan 16p doi tuong, hay phan chia anh thanh cac vung
c6 y nghia.
7.21. MAT6007- Nhitng chwong lwa chon trong dai sé tuyén tinh
- S6 tin chi: 03
- Hoc phan tién quyét: Khong
- Tém tat ndi dung
Hoc phan trinh bay cac kién thic sdu hon vé& dai s6 tuyén tinh. BS thc
mot sd noi dung chua dugc hoc trong chuong trinh dai sb myén tinh &
dai hoc, chéng han: Ma trin chuin Jordan cua tu déng ciu, DPinh Iy

Cayley-Hamilton, Pa thurc tdi thiéu, Dai sb da tuyén tinh.
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