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BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIiA VIET NAM
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cua Hiéu truong Truong Pai hoc Bach khoa Ha No6i)

1. Muc tiéu chuwong trinh dao tao (Program Goals)
1.1 Muc tiéu chung (General objectives)

— Pao tao cir nhén trinh d6 cao c6 kha ning tham gia vao qua trinh tao ra tri thirc, san pham
ma&i phuc vu xa hoi va dat nudec.
Training high-level bachelors who can participate in the process of creating knowledge, new products
serving society and the country.

— Pao tao cir nhan trinh do cao c6 kha nang ap dung thanh thao kién thic co s va chuyén
moén, cd k¥ ning thuc hanh nghé nghiép, c6 kha ning sang tao dé tham gia giai quyét van
dé lién quan dén linh vuc CNTT, thich nghi v6i moi truong lam viée, co6 kha nang tu hoc
dé thich g véi su phat trién khong ngimg ctia khoa hoc va cong nghé.

Training high-level bachelors who can apply fluently fundamental and professional knowledge, having
professional practice skills, and having creative ability to participate in solving problems related to

Information Technology, adapting to the working environment, able to self-study to adapt with the
continuous development of science and technology

— Pao tao ra cir nhén trinh d6 cao c6 trinh d6 ngoai ngir tiéng Anh. Trong d6, kha ning tiéng
Anh du dé giao tiép va 1am viéc trong méi truong qudc té sir dung tiéng Anh.
Training high-level bachelors with English language proficiency. In which, English ability is enough to
communicate and work in an international environment.

1.2 Muc tiéu cu thé (Specific Goals)

Muc tiéu cu thé cua chuong trinh dao tao cir nhan ky thuat CNTT Global ICT la trang bi cho
nguoi tot nghiép:



Specific goal of the Global ICT Bachelor program is to equip students:

—  C6 kién thuc khoa hoc co ban viing vang vé toan, ly, dién ti, vé thuat toan, co so dit liéu;
phan tich va thiét ké hé thong thong tin; phén tich, thiét ké va cai dit phan mém, k¥ thuit,
k¥ nang 1ap trinh; td chue, quan tri va khai thac dir liéu, thong tin tri thirc.

Having solid fundamental knowledge on mathematics, physics, electronics, algorithms, databases; analyzing
and designing systems; analyzing, designing and implementing software; programming techniques and
skills; organizing, managing and exploiting data, information, and knowledge.

— (6 kha ning 4p dung céc kién thirc chuyén mon dé giai quyét cac van dé ca trong thyc té
va trong nghién curu.

Having ability to apply professional knowledge to solve research and practical issues.

—  C6 k¥ niang nghé nghiép va ca nhan, tinh chuyén nghiép, k¥ ning vé quan 1y, kién thic vé
xd hoi cling nhu cac cach tiép can va giai quyét van dé khac nhau phu hop voi cic khia
canh khac nhau cua xa hoi.

Having professional and personal skills, professionalism, management skills, social knowledge as well as
different approaches and problem solving to adapt with different aspects of society.

—  C6 k¥ nang t6 chirc, lanh dao, 1am viéc nhom; k¥ nang giao tiép va st dung tiéng Anh hiéu
qua dé c6 thé 1am viéc duoc trong moi trudng da nganh va méi truong qudc té.

Having skills in organization, leadership and teamwork; effective communication and English skills to work
in a multi-disciplinary and international environment.

—  C6 kha ning hinh thanh y tudng, tham gia phan tich, thiét ké, thuc hién ciing nhu van hanh
céc hé théng CNTT trong thuc té.

Having ability to create ideas, participate in analysis, design, implementation and operation of IT systems in
practice.

—  Cb kha ning sir dung tiéng Anh hiéu qua trong mdi truong 1am viéc qubc té. Co kha ning
doc hiéu, viét cac tai liéu ky thuat b'fmg tiéng Anh. C6 kha nang hop, thuyét trinh, dién dat
céc ndi dung k¥ thuat bang tiéng Anh.

Ability to use English effectively in an international working environment. Ability to read, understand and

write technical documents in English. Capable of meeting, presenting, expressing technical contents in
English.

2 Chuin dau ra ciia chwong trinh gido duc (Program Learning Outcomes)

Sau khi tdt nghiép, Cu nhan CNTT Global ICT cua Truong PHBK Ha Néi phai dat duogc:
On the completion of the Global ICT Bachelor program, the learners should:

2.1 C6 kién thirc co s chuyén mén viing chic dé thich tung tét v6i nhitng cong viée khac nhau
trong linh vuc rong cta nganh Cong nghé¢ thong tin, c6 kha nidng tham gia thiét ké va xay
dung cac hé thong, san pham phan mém:

Having a solid professional knowledge to adapt to various jobs in the wide field of Information Technology, be

able to participate in designing and building software systems and products:

2.1.1  Nam viing cac kién thirc Toan va khoa hoc co ban, toan cho cong nghé thong tin dé
gidi quyét cac bai toan ky thuat.
Mastering knowledges of mathematics and basic science, math for information technology to solve
technical problems

2.12  C6 kha ning ap dung céc kién thic co s cbt 161 nganh bao gdm hé thong may tinh,
giai thuat va 1ap trinh, co s& dit liéu, phan tich thiét ké va phat trién phan mém, an
toan an ninh thong tin, tri tu¢ nhan tao va khai pha dir li€u, quan 1y dy an CNTT...



trong nghién ctru va phét trién cac hé thong, san pham, giai phap k¥ thuat cong nghé
thong tin.

Having ability to apply fundamental knowledges computer systems, algorithm and programming,
database, design, analysis and develop software, information security, artificial and data mining, IT
project management, ... in research and develop systems, products, IT solutions

Nim viing va c6 kha ning ap dung cac kién thirc chuyén nganh, tiép can cac dinh
huéng Gmg dung vé cong nghé web, HTTT, 1ap trinh di dong, thiét ké va xay dyng
phan mém.

Mastering and being able to apply specialized knowledge, approach the application directions on

Web technologies and e-Services, information systems, Mobile Programming, Software Design and
Construction.

2.2 C6 k¥ nang chuyén nghiép va pham chat c nhan can thiét dé thanh cong trong nghé nghiép:
Having professional skills and personal qualities needed to succeed in careers

221

222

223

224

2.2.5

2.2.6

Lap luan phan tich va giai quyét van dé k§ thuat, hiéu biét cac phuong phap tiép can
khac nhau cua qua trinh xay dung cong nghé, thich hop v&i moi mat: kinh té - xa hoi,
dao dirc nghé nghiép, luat phap va an toan thong tin.

Technical problem analysis and solving, understanding the different approaches of the technology

building process, appropriate for all aspects: socio-economic, professional ethics, law and
information security.

Co6 kha nang thir nghiém, nghién ctru va kham pha tri thuc
Having ability to experiment, research and discover knowledge

C6 tu duy hé thong va tu duy phé binh

Having system thinking and critical thinking

Co tinh nang dong, sang tao va nghiém tic

Having active, creative and serious characteristics

C6 dao duc va trach nhiém nghé nghiép

Having ethics and professional responsibilities

Hiéu biét cic van dé duong dai va y thirc hoc subt doi
Understanding contemporary issues and lifelong studying awareness.

2.3 C6 k¥ nang xa hoi can thiét dé 1am viéc hidu qua trong nhom da nganh va trong moi truong

quoc té:

Having social skills needed to work effectively in multidisciplinary teams and in the international environment:

2.3.1  C6 k¥ ning to chtrc, lanh dao va lam viéc theo nhom (da nganh)
Having organizational, leadership and teamwork skills (multidisciplinary)

232  Co k¥ ning giao tiép hiéu qua thong qua viét, thuyét trinh, thao luan, dam phan, lam
chu tinh hudng, sir dung hiéu qué cac cong cu va phuong tién hién dai.
Having effective communication skills through writing, presentation, discussion, negotiation, case
management, effective use of modern tools and facilities.

233 €6 ky ning st dung tiéng Anh hiéu qua trong cong viéc, dat trinh d¢ t6i thiéu

TOEIC 650.

Having skills to use English effectively at work, meet the minimum level of TOEIC 650.

2.4 Co nang luc tham gia thiét ke phat trién, cai dat va bao tri cac hé thong, san pham, giai phap
ky thuat cong ngh¢ thong tin trong boi canh kinh te, xa hoi va moi truong:
Having ability in design, development, implementation and maintenance of information technology systems,
products and solutions in the economic, social and environmental context:

24.1

Nhan thirc vé mbi lién hé mat thiét gitra giai phap cong nghé thong tin vai cac yéu to
kinh té, xa hoi va moi truong trong thé gidi toan cau hoa

Awareness of the close relationship between information technology solutions with economic, social
and environmental factors in the globalized world

3



2.42  Nhan biét van dé va hinh thanh ¥ tudng giai phap cong nghé thong tin, tham gia xay
dung du 4n cong ngh¢ thong tin
Identify problems and formulate ideas of information technology solutions, participate in building
information technology projects

2.4.3  Tham gia thiét ké cac hé thong, san pham, giai phap ky thuat Cong nghé thong tin
Participate in designing information technology systems, products and solutions

2.44  Tham gia cai dat, trién khai cac hé thong, san pham, giai phap k¥ thuat Cong nghé
thong tin
Participating in implementing and deploying information technology systems, products and solutions

2.4.5  Khai thac, bao tri cac h¢ thdng, san pham, giai phap k¥ thuat Cong nghé thong tin

Exploiting and maintaining information technology systems, products and solutions

3 No6i dung chwong trinh (Program Content)

3.1 CAu tric chung ciia chwong trinh dio tao (General Program Structure)

Khdi kién thire Tin chi Ghi chu
(Professional component) (Credit) (Note)
Gido duc dai cwong 52
(General Education)
Toan va khoa hoc co ban 13 Thiét ké phii hop theo nhém nganh dao tao
(Mathematics and basic sciences) (Major oriented)
Ly luén chinh tri
Phép luat dai cuong 13
L d politi . C A
(Law and politics) Theo quy dinh cia B GD&DPT
GDTC/GD QP-AN (in accordance with regulations of Vietnam Ministry of
(Physical Education/ Military Education and Training)
Education) -
Military Education is for
Vietnamese student only.
Tiéng Anh 06 Theo chuong trinh HUST start
(English) (Follow HUST start program)
Giao duc chuyén nghiép 31
(Professional Education)
Co s va cbt 161 nganh 49 Bao gom tir 1+3 d6 4n thiét ké, ché tao/trién khai.
(Basic and Core of Engineering) (consist of at least 1+3 projects)
Gom hai phﬁn kién thirc bit budc va tu chon:
Kién thiic bd tr o - Bat bugc (3TC): Technical Writing and
(Sofi skills) 09 Presentation
oft skills
‘ - Tu chon (6TC)
Includes two mandatory and elective parts:
Mandatory (3 credits) and elective part (6 credits)
Kién thirc chuyén nganh 15
(Specialized knowledge)
Thuec tap k¥ thuat va D6 an 08 Thyec tap cong nghiép (2TC)




TN cir nhan D6 an TN cir nhéan (6TC)
(ITSS Internship & Bachelor
thesis) ITSS Internship (2 credits)
Bachelor thesis (6 credits)
Tong cong (Total) 133 tin chi (133 credits)
3.2 Danh muc hoc phin va ké hoach hoc tap chuin (Course list & Standard schedule)

KHUNG CHUONG TRINH CU’ NHAN CNTT Global ICT (4 ndm)

- . . KHOI KY HQC THEO KE HOACH CHUAN
TT| MASO TEN HOC PHAN LUONG Semester
# | Course ID Course Title Credit
el 1123 |4 |5|6|7]|8
Ly luan chinh tri +Phap luat dai cwong
) . s 13
Social sciences and Humanities
1| SSH1111 | Triét hoc Mac - Lénin 3(3-0-0-6) 3
2 | SSH1121 | Kinh té chinh trj Mac - Lénin 2(2-0-0-4) 2
3 | SSH1131 | Chu nghia xa héi khoa hoc 2(2-0-0-4) 2
4 | SSH1141 | Lich st BDang Cong san Viét Nam 2(2-0-0-4) 2
s | ssH1151 Tu tuong H6 Chi Minh (Ho Chi Minh’s 2(2-0-0-4) )
Thought)
6 | EM1170 | Phap luat dai cuong (General Law) 2(2-0-0-4) 2
Giao duc thé chét - Physical Education *)
6 | PE1014 Ly luan thé duc thé thao (Theory in 0(0-0-2-0) <
Sport)
7 | PE1024 Boi 161 (Swimming) 0(0-0-2-0) X
8 Tu chon thé duc 1 (Elective course 1) 0(0-0-2-0) X
9 Tu chon Tu chon thé duc 2 (Elective course 2) 0(0-0-2-0) X
(Elective) o j
10 Tu chon thé duc 3 (Elective course 3) 0(0-0-2-0) X
GDQP - Defense and security education (10)
Puong 16i qubc phong va an ninh cta
11 MIL1210 Dang Cong san Viét Nam 03-0-0-6) | x
12 | MIL1220 | Céng tac qubc phong va an ninh 0(2-0-0-4) X
13 | MIL1230 | Quéan sy chung 0(1-0-1-4) X




14 | MIL1240 | K¥ thuat chién dau bo binh va chién 0(0-0-4-8)
thuat

Tiéng Anh HUST start - English 6 (25)

15 | FL1141 Practical Grammar for writing 3(1-4-0-6)
16 | FL1142 Communication skills 1 3(1-4-0-6)
17 | FL1143 Working with text 1 3(1-4-0-6)
18 | FL1144 Listening 1 3(2-2-0-6)
19 | FL1145 Speaking 1 2(1-3-0-4)
20 | FL1146 Reading 1 2(1-2-0-4)
21 | FL1147 Writing 1 3(2-2-0-6)
22 | FL1148 Foundation writing 2(1-2-0-4)
23 | FL1149 English communication skills 2 3(2-2-0-6)
24 | FL1150 Working with text 2 2(1-2-0-4)
25 | FL1120 IELTS Listening 1 2(2-1-0-4)
26 | FL1121 IELTS Speaking 1 1(1-1-0-4)
27 | FL1122 IELTS Reading 1 1(1-1-0-4)
28 | FL1123 IELTS Writing 1 2(2-1-0-4)
29 | FL1124 IELTS Listening 2 2(2-1-0-4)
30 | FL1125 IELTS Speaking 2 1(1-1-0-4)
31 | FL1126 IELTS Reading 2 1(1-1-0-4)
32 | FL1127 IELTS Writing 2 2(2-1-0-4)
Toan va KH co ban 33
Math and Fundamental Science

33 | MI1144E | Algebra 3(2-2-0-6)
34 | MI1114E | Caculus 1 3(2-2-0-6)
35 | MI1124E | Caculus 2 3(2-2-0-6)
36 | MI1134E | Derivative equations and series 3(2-2-0-6)




37 | MI2020E | Probability and Statistic 1 2(2-1-0-4)
38 | PHI1110E | Physics 1 3(2-1-1-6)
39 | IT3420E | Electronics for Information Technology | 2(2-1-0-4)
40 | 1T2140F Ellg:ctronics for Information Technology 2(0-4-0-4)
41 | IT2110 Introduction to ICT 2(2-0-0-4)
42 | IT2120 Computer Literacy 2(0-4-0-4)
43 | IT3020E | Discrete Math 3(3-1-0-6)
44 | ITA110E | Scientific computing 3(3-1-0-6)
45 | IT4172E | Signal processing 2(2-1-0-4)
Co s Cot 16i - Major core courses 49
46 | 1T3210 C Programming Language 2(2-0-0-4)
47 | 1T3220 C Programming Language Lab 2(0-4-0-4)
48 | 1IT4593E grg(:g;(;trlﬁlng to Communication 2(2-1-0-4)
49 | IT3312E | Data Structures and Algorithms 2(2-1-0-4)
50 | IT3230E E:tt’a Structures and Algorithms Basic 2(0-4-0-4)
51 | IT3170E | Applied Algorithms 2(2-0-1-4)
52 | ITA082E | Software Engineering 2(2-1-0-4)
53 | IT3070E | Operating Systems 3(3-1-0-6)
54 | IT3080E | Computer Networks 3(3-0-1-6)
55 | IT3292E | Database 2(2-0-0-4)
56 | IT3290E | Database Lab 2(0-4-0-4)
57 | IT3160E | Introduction to Artificial Intelligence 3(3-1-0-6)
53 | IT3100E (OJEJ;,ZC)t Oriented Language and Theory 3(2-1-1-6)
59 | IT3283E | Computer Architecture 2(2-1-0-4)
60 | IT3280F Assembly Language and Computer 2(0-4-0-4)

Architecture Lab




61 | IT4015E | Introduction to Information Security 3(3-1-0-6)
62 | IT5023E | Graduation Research 1 2(0-0-4-4)
63 | IT5024E | Graduation Research 2 2(0-0-4-4)
64 | IT4549E | ITSS Software Development 3(3-1-0-6)
65 | IT4062E | Network Programming 2(0-4-0-4)
66 | IT3323E | Compiler Construction 3(2-2-0-6)
Kién thirc bd trg xa hdi- Soft skills 9
Bit budc (Mandatory)
67 | 1T2030 Technical Writing and Presentation 3(2-2-0-6)
Tuw chon (Elective) (Chon 6 tin chi) 6
68 | EM1010 Quan tri hoc dai cuong (Introduction to 2(2-1-0-4)
Management)
Vin héa kinh doanh va tinh than khéi
69 | EM1180 | nghié€p (Business Culture and 2(2-1-0-4)
Entrepreneurship)
70 | ED3280 Tam ly hoc ting dung (Applied 2(1-2-0-4)
Psychology)
71 | ED3220 | K§ ning mém (Soft Skills) 2(1-2-0-4)
Tu duy cong nghé va thiét ké ky thuat
72 | ET3262 (Technology and Technical Design 2(1-2-0-4)
Thinking)
Thiét ké my thuat cong nghiép
73 | TEX3123 (Industrial Design) 2(1-2-0-4)
Tuw chon theo dinh hwéng- Elective course 15
Module 1- Tri tué nhan tao va Dir li€u lon 15
Module 1- Al and Big Data
74 | IT4409E | Web technologies and e- Services 3(2-2-0-6)
75 | IT4785E | Mobile Programming 2(2-1-0-4)
76 | IT4542E | Management of Software Development 2(2-0-0-4)
77 | IT4142E | Introduction to Data Science 2(2-1-0-4)
78 | IT3191E | Machine Learning and Data Mining 3(3-1-0-6)
79 | IT4441E | User Interface and User Experience 3(2-2-0-6)




Module 2- IoT théng minh

Module 2- AloT 15
80 | IT4409E | Web technologies and e- Services 3(2-2-0-6) 3
81 | IT4785E | Mobile Programming 2(2-1-0-4)

82 | IT4542E | Management of Software Development 2(2-0-0-4)

83 | IT4210E | Embedded Systems 3(3-0-1-6) 3

84 | IT4735E | IoT and Applications 2(2-1-0-4)

85 | IT4651E | IP Network Design and Implementation | 3(2-0-2-6)

Thue tap ki thuét va D5 an tét nghiép Cir nhan

Engineering Internship and Bachelor Thesis 8
86 | 1T4948 ITSS Internship 2(0-0-4-4) 2
87 | IT4125E | Bachelor Thesis ?5(3-0—12—
Total credits - Tong s6 tin chi 133 122 |20(23 19|19 |27 |25

4. M6 ta tom tit hoc phan (Course Outlines)
4.1 Khéi kién thire Gido duc dai cwong (General Education Courses)
A. Ly luén chinh tri + Phap luit dai cwong (Laws and politics)

EM1170 Phap luit dai cwong (Introduction to the legal environment)
- Khéi lugng (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Trang bi cho sinh vién nhing 1y thuyét chung vé khai niém co ban ctia khoa hoc phap
1y vé Nha nudc va Phap luat, nhitng ndi dung co ban ctia cic nganh luat gbc nhu Hién phap, Hanh
chinh, Dan sy, Hinh sy trong hé¢ théng Phap luét Viét Nam. Déng thoi trang bi cho sinh vién kién
thirc Phéap luat chuyén nganh gitip sinh vién biét 4p dung Phap luat trong cudc séng va cong viéc.

Objectives: This course equips students with general knowledge about concept of legal science of State and Law,
basic content of fundamental laws, such as the Constitution, Administration, Civil and Criminal Law in Vietnamese

legal system. This module also equips students with specialized legal knowledge to help students apply the law in their
life and work.

Noi dung: Khai quat vé ngudn gbc ra doi nha nudc va phap luat; ban chat, chirc ning va cac kiéu
nha nudc, phap luét; vé bd may Nha nuéc CHXHCN Viét Nam; vé hé théng van ban quy pham
phap luét; thuc hién phap luat, vi pham phap luét va trach nhiém phap ly. Gidi thi¢u nhiing ndi
dung co ban nhat ctia nhitng nganh luat chii yéu ¢ nudc ta hién nay.




Contents: Overview of origin of State and Law; Nature, function and types of State and Law, The state apparatus of
the Socialist Republic of Vietnam; The system of legal documents; Law enforcement, legal violations and liability.
Introduction of the most basic content of the major law branches in Vietnam.

B. Gi4o duc thé chit (Physical Education)

C. Gi4o duc Quoc phong (Military Education)

D. Tiéng Anh HUST start (English)

E. Toan va Khoa hgc co ban (Mathematics and basic sciences)

MI1144E Pai sé (Algebra)
- Khéi lugng (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Reén luyén cho sinh vién k¥ nang tu duy logic, sang tao va su tap trung. Hoc xong hoc
phﬁn nay sinh vién co thé hiéu va van dung cac kién thtrc vé tap hop anh xa, logic, mot s6 cAu trac
dai sb trong viéc biéu dién ciing nhu tu duy vé cac linh vuc khac nhau; nim duogc cac tu tudng
cling nhu k¥ thuat tinh toan cta dai sb tuyén tinh. Trén co s& do, sinh vién c6 thé hoc tiép cac hoc
phan sau vé Toan ciing nhu cac mén hoc ki thuat khac, gop phan tao nén nén tang Toan hoc co
ban cho sinh vién cac nganh k¥ thuat va cong nghé.

Objectives: To form the skills of logical, creative thinking for learners. Students should be able to have an
understanding and a competence to apply the knowledge on sets, mappings, logic, algebraic constructs in expressions
and thinking on many fields. Moreover, they should be able to understand ideas and computational techniques of

linear algebra. Based on that knowledge and skills, students could study other subjects in the engineering training

program.

Noi dung: Cac ndi dung co ban vé tap hop, anh xa, logic, cAu tric nhom, vanh, truong, truong sb
phuc. Cac van dé co ban cua dai sd tuyén tinh nhu ma tran, dinh thuac, hé phuong trinh, khéng
gian véc to, anh xa tuyén tinh, véc to riéng, tri riéng, dang song tuyén tinh, dang toan phuong va
khong gian Euclide, duong va mat bac hai.

Contents: Set theory, mappings, symbolic logic, theory of groups, rings and fields, the field of complex numbers.
Basic problems in linear algebra as matrices, determinants, systems of linear equations, vector spaces, linear

mappings, eigenvectors, eigenvalues, bilinear forms, quadratic forms, Euclidean spaces, quadratic curves and

surfaces in three-dimensional Euclidean Space.

MI1114E Giai tich I (Calculus I)

- Khéi lugng (Credits): 3(2-2-0-6)

- Hoc phan tién quyét: (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): MI1144E
Muc tiéu: Cung cép cho sinh vién nhiing kién thirc co ban vé ham sé mot bién sé va nhiéu bién
sO. Trén co s d6, sinh vién cé thé hoc tiép cac hoc phin sau vé Toan ciing nhu cac mén hoc k¥
thuat khac, gop phan tao nén nén tang Toan hoc co ban cho cac nganh ky thuat, cong nghé va kinh
te.
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Objectives: This course provides fundamental knowledge about calculus for single and multivariable functions needed
to study further mathematics as well as engineering subjects. Students will be provided a mathematical foundation to
succeed in the fields of Technology, Engineering and Economics.

N¢i dung: Gidi han, lién tuc, phép tinh vi phan cua ham s6 mot bién s6 va nhic¢u bién so, phép
tinh tich phan cua ham s6 mot bien so.

Contents: Limits, Continuity and Differentiation of single- and multivariable Functions. Integration of single variable
Functions.

MI1124E Giai tich 11 (Calculus II)
- Khéi lugng (Credits): 3(2-2-0-6)
- Hoc phan tién quyét: (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses) : MI1114E
- Hoc phan song hanh (Corequisite Courses): MI1134E

Muc tiéu: Cung cip cho sinh vién nhiing kién thirc co ban vé Ung dung ctia phép tinh vi phan vao
hinh hoc, Tich phan phu thudc tham sb, Tich phéan boi hai va bdi ba, Tich phan duong va Tich
phan mit, Ly thuyét trudng. Trén co sé d6, sinh vién co thé hoc tiép cac hoc phan sau vé Toan
cling nhu cac mon hoc k¥ thuat khac, gop phan tao nén nén tang Toan hoc co ban cho k¥ su céc
nganh céng nghé va kinh té.

Objectives: This course provides the basic knowledge about applications of calculus to geometry, parametric

dependent integrals, double integrals, triple integrals, line integrals, surface integrals and vector fields. Students can

understand the basics of computing technology and continue to study further.

Noi dung: Ung dung phép tinh vi phan vao hinh hoc, tich phan phu thudc tham s, tich phan boi
hai va bdi ba, tich phan duong loai mot va loai hai, tich phan maét loai mot va loai hai, ly thuyét
truong.

Contents: Applications of calculus to geometry, parametric dependent integrals, double integrals, triple integrals,
line integrals, surface integrals and vector fields.

MI1134E Phwong trinh vi phan va chudi (Differential Equations and Series)
- Khéi lugng (Credits): 3(2-2-0-6)
- Hoc phan tién quyét: (Prerequisite): Khong (None)
- Hoc phén hoc trudc (Pre-courses) : MI1114E, MI1144E
- Hoc phan song hanh (Corequisite Courses): MI1124E

Muc tiéu: Cung cép cho sinh vién k¥ thuat va nhitng nganh khac nhing kién thirc vé phwong
trinh vi phan va chudi; bao gém k¥ thuét va ing dung ctia phuong trinh vi phan va chudi v han.
Nhiéu dinh luat vat 1y va cic quan hé xuat hién trong toan hoc dudi dang phwong trinh vi phan.
Céc phuong trinh nhu vy c6 tim quan trong co ban trong toan hoc k¥ thuat. Vi vay, muyc tiéu
chinh ctia khoa hoc nay 1a giup hoc sinh lam quen véi cac bai toan vat 1y va hinh hoc khac nhau
dan dén phuong trinh vi phan va cung cap cho hoc sinh cac phuong phép co s dé giai cac phuong
trinh do.

Objectives: Differential Equations and Series is intended for engineering students and others who require a working
knowledge of differential equations and series; included are technique and applications of differential equations and

infinite series. Since many physical laws and relations appear mathematically in the form of differential equations,

such equations are of fundamental importance in engineering mathematics. Therefore, the main objective of this
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course is to help students to be familiar with various physical and geometrical problems that lead to differential
equations and to provide students with the most important standard methods for solving such equations.

Noi dung: Chudi s6, chudi ham, chudi Fourier, phuong trinh vi phan cép I, phuong trinh vi phan
tuyén tinh cip II, hé phuong trinh vi phan cip I, Bién doi Laplace, mot sé mé hinh bai toan k¥
thuat.

Contents: Infinite numerical series, series of functions, Fourier series, First order separable, linear, and exact
equations, second order linear equations, Laplace transforms, and applications.

MI2020E  Xéc suat thong ké (Probability and Statistics)
- Khéi lugng (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses) :
- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Cung cép cho sinh vién nhiing kién thirc vé xac suét 1a cac khai niém va quy tic suy
dién xac sudt ciing nhu vé bién ngiu nhién va cac phan phdi xac suat thong dung (mot va hai
chiéu); cac khai niém co ban cia thong ké toan hoc nham gitp sinh vién biét cach xur 1y cac bai
toan thong ké trong cac mé hinh udc lugng, kiém dinh giai thiét va hoi quy tuyén tinh. Trén co s&
d6 sinh vién c6 duoc mot phuong phép tiép can voi mo hinh thuc t& va cé kién thirc can thiét dé
dua ra 101 giai ding cho cac bai toan do.

Objectives: The course provides students with the knowledge of probability such as concepts and inference rules for
probability as well as random variables and conmon probability distributions (one-dimensional and two-
dimensional); basic concepts of mathematical statistics which help students in dealing with statistical problems in

estimation, hypothesis testing and linear regression. Through the acquired knowledge, students are given a

methodology for approaching practical models and finding out an appropriate solution.
Noi dung: Sy kién ngdu nhién va phép tinh xac suat, dai lugng ngau nhién, phan phéi xac suat,
véc to ngau nhién, 1y thuyét uéc luong thdng ké, 1y thuyét quyét dinh thdng ke.
Contents: Random event and probability calculation, random variables, probability distributions, random vectors,
statistical estimation theory, statistical decision theory.
PH1110E  Vatly dai cwong I (Physics I)

- Khéi lugng (Credits): 3(2-1-1-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses) :

- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Cung cip cho sinh vién nhiing kién thtrc co ban vé Vit 1y dai cuong phén co, nhiét, lam
co s¢ dé sinh vién hoc cac mon k thuat.

Objectives: provide students with the knowledge of the basis laws of classical mechanics, the conservation laws,
vibration and mechanical waves, the methods of analyzing and solving relevant problems.

Noi dung: Hé quy chiéu va hé quy chiéu quan tinh. Cac dai lwong vét 1y co ban va nhitng quy luat
lién quan nhu: Pong lugng, cac dinh ly va dinh luét vé dong Iwgng; momen dong lugng, cac dinh
ly va dinh luét vé mémen dong Iugng; dong nang, thé nang, dinh luat bao toan co nang. Van dung

xét chuyén dong quay vat rin, dao dong va song co. Thuyét dong hoc phan tir sir dung thong ké
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giai thich va tinh cac lugng: nhiét 4o, ap suét, noi nang (khi ly twong). Van dung dinh luat bao
toan va chuyén hoa ning lugng vao cac qua trinh chuyén trang thai nhiét. Xét chiéu dién bién cua
cac qua trinh nhi¢t, nguyén ly tang entropi; ing dung vao dong co nhiét. Trang thai tdi han.

Contents: Mechanical motion in which the main topics are: Vectors, Kinematics, Forces, Motion, Momentum,
Energy, Angular Motion, Angular Momentum, Gravity, Planetary Motion, Moving Frames, and the Motion of Rigid
Bodies. The motion of a simple body (ideal particle) and systems of bodies are considered. Specifically motion as
mechanical vibration and waves with main topics: Oscillators, Energy, Poynting Vector. The Thermal motion is
investigated by statistical and thermodynamic methods. The main topics are thermodynamic systems, Kinetic Gas
Theory, Distribution Function, Thermodynamic laws of ideal gas, Carnot cycle, Thermal Engine, Real gas, Phase

Transitions and application.

IT3420E Dién tir cho Cong nghé théng tin (Electronics for Information Technology)
- Khéi lugng (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)

Muc tiéu: Hoc phan nay nhim cung cip cho sinh vién céc kién thirc co ban vé k¥ thuat dién tir
twong ty va dién tir s6 can thiét cho sinh vién CNTT, 1am co s¢ dé phan tich va thiét ké hé thong
méy tinh, hé thong nhiing va hé thong IoT. Ngoai ra, hoc phan nay ciing cung cip cho sinh vién
mot s6 k¥ nang nhu st dung cac phan mém thiét ké, mo phong phan cing, doc hiéu tai lidu thiét
ké, nhan biét va phan loai c4c linh kién dién tir
Objectives: The course aims to provide students with the basic knowledge of digital and analog electronic techniques
needed for IT students, as a basis for analyzing and designing computer systems, embedded systems and IoT systems.
In addition, this course also provides students with a number of skills such as using hardware simulation design
software, comprehending design documentations, identifying and classifying electronic components.
Noi dung: Mot s6 khai niém co ban vé dién tir, cac hé théng dién tr; cac linh kién dién t, thong
sb ky thuat va ang dung; mot s6 mach khuéch dai co ban; dai sd logic boole; cac céng logic co
ban; phén tich va thiét ké mach t6 hop, mach day va tng dung.
Contents: Some fundamental concepts of electronics, electronic systems; electronic components and their technical
parameters and applications; some basic amplification circuits;, Boolean algebra; standard logic gates,; analysis and
design combinational and sequential systems and their applications.
IT2140E Thwe hanh Pién tir cho cong nghé thong tin (Electronics for Information
Technology lab)

- Khéi lugng (Credits): 2(0-4-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): IT3420E

- Ty I€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)

Muc tiéu: Hoc phan ndy nham cung cip cho sinh vién cic k¥ nang thuc hanh vé dién tir twong tu
va s6 can thiét cho sinh vién CNTT. Sinh vién s& dugc 1am quen va tiép can véi cac cong cu mod
phong mach dié€n, cac linh kién dién tir co ban, va hoc cach lép rap cac mach dién tir don gian. Cac
kién thirc hoc duge trong hoc phan Thyc hanh nay s& gifip sinh vién hiéu sau hon hoc phan Ly
thuyét Pién tir cho Cong nghé thong tin.
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Objectives: This course aims to provide students with practical skill about basic electronic including analog and
digital part. The knowledge learned from this practical subject will help students understand more clearly of theory
subject.

Noi dung: Gidi thiéu cong cu moé phong mach dién; Thiét ké mach sir dung cong cu md phong;
Lam quen voi thiét bj do, linh kién, hoc cach lép mach, cat day; Bién ap va mach chinh luu cau;
Xay dung kh6i ngudn; Thiét ké khdi dong cit; Thiét ké mach didu khién cong suit cao; Biéu dién
va bién ddi ham logic; Thiét ké mach chirc nang st dung NAND; Thiét ké bd cong; Thiét ké bd
MUX; Thiét ké bo cong trir 2 bit; Thiét ké trigger sir dung mé phong; B dém BCD dung D-FF;
Thanh ghi dich.

Contents: Introduction of circuit simulation, Design and assemble some basic circuits using simulator, Get familiar
with multimeter, signal generator, ossiloscope, electroni parts, circuit assembly. Transfomer and rectifier; Build the
power supply module; Design and assemble switching circuit; Design and assemble control circuite for high
consuming power; Represent and convert logic functions, Design circuit using NAND component, Design and
assemble the adder; Design and assemble the Multiplexer (MUX),; Dessing and assemble 2-bit adder/substractor,
Design and assemble trigger in simulator environment, Design and assemble using D-FF; Design and assemble shift

register;
IT2110 Nhap mén cong nghé thong tin va truyén thong (Introduction to ICT)

- Khéi lugng (Credits): 2(2-0-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 30% Qua trinh (Progress) + 70% Thi (Final exam)
Muc tiéu: Mon hoc cung cép cac khai niém co ban vé Cong nghé thong tin va Truyén thong.

Objectives: This course introduces the fundamental concepts of Information and Communication Technology (ICT).

Noi dung: Mén hoc bao gdm céc chu dé vé cac hé thong phan cting, phan mém nhu cac phép toan
trén s6 nhi phén, to chirc cia may tinh va cong nghé truyén thong. Mén hoc ciing gidi thiéu khai
niém thuat toan, cic ngdn ngit 1ap trinh, quan 1y dit liéu va phat trién hé théng thong tin.

Contents: The course covers a variety of topics of hardware and software systems, such as operations on binary
numbers, computer organization, and telecommunication technology. The course also introduces concepts on
algorithm, programming languages, data management and information system development.

IT2120 Kién thirc may tinh (Computer Literacy)

- Khéi lugng (Credits): 2(0-4-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)
Muc tiéu: Mon hoc nay c6 muc tiéu gitip sinh vién nim cac kién thirc co ban vé hé diéu hanh
Linux va st dung Linux nhu mdt moi truong lam viéc phuc vu cho cac moén hoc sau. Sinh vién
cling dugc hoc cach sir dung Latex dé soan thao cac tai liéu khoa hoc va soan bai trinh bay b?mg
Beamer.
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Objectives: This course provides to students the basics of Linux operating system and how to use Linux as a working
environment for studying subsequent subjects in the curriculum. Students also learn how to use Latex to compose
scientific documents and to prepare slides for presentations using Beamer package.

Noi dung: Hoc phan gom céac ndi dung chinh: Gidi thiéu vé phan mém ma ngudén mé. Tong quan
ve Linux, hé thong tép, phan quyén, quan ly tién trinh, 1ap trinh shell. Co ban vé Latex: font chit,
phéan doan tai li¢u, danh sach, hinh, bang, cong thirc toan, tham chiéu chéo. St dung Beamer dé¢
soan slides: cau tric chung, slide co ban, overlay/annimation, chia cdt, cac hi€u ting nang cao.
Contents: The module includes the main Contents: Introduction to open source software. Overview of Linux, file
system, access permission, process management, shell programming. Latex basics: fonts, sectioning, lists, shapes,

tables, math formulas, cross references. Use Beamer to compose slides: general structure, basic slides, overlay /
annimation, spliting a slide into columns, advanced effects.

IT3020E Toan roi rac (Discrete Mathematics)
- Khéi lugng (Credits): 3(3-1-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Hoc phan nay nham cung cap cho sinh vién mét sé phuong phap tu duy cia toan hoc
ri rac va cac kién thirc ctia ton roi rac can thiét cho cdc mon hoc chuyén nganh Cong nghé thong
tin. Sinh vién nim dugc mot sé mé hinh va mot sb bai toan dic trung cua toan hoc roi rac, mot sb
thudt toan thuong gap dé giai cac bai toan hiru han va c6 kha ning thiét ké cac thuat toan dé c6 thé
thuce thi trén may tinh.

Objectives: The goal of this course is to introduce students to ideas and techniques from discrete mathematics that are
widely used in computer science. This course teaches the students techniques in how to think logically and
mathematically and apply these techniques in solving problems. For instance, to specify computational problems
precisely, one needs to abstract the detail and then use mathematical objects such as sets, functions, relations, orders
and sequences; to prove that a proposed solution does work as specified, one need to apply the principles of
mathematical logic, and to use proof techniques such as induction, and to reason about the efficiency of an algorithm,
one often needs to count the size of complex mathematical objects.

Noi dung: Quan h¢ va tap hop, Bai toan dém, Bai toan ton tai, Bai toan li¢t k&, Bai toan toi uu to
hop, D0 thi va cac thuat toan trén do thi...

Contents: Set and Relations, Counting problem, Existence problem, Enumeration problem, Combinatorial
optimization problem, graphs and algorithms on graphs...

IT4110E Tinh toan khoa hoc (Scientific Computing)

- Khéi lugng (Credits): 3(3-1-0-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): MI1124E, MI1144E, MI1134E

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 30% Qua trinh (Progress) + 70% Thi (Final exam)
Muc tiéu: Hoc phﬁn nay giup sinh vién ndm dugc khai niém co ban cta tinh toan khoa hoc, cc
bai toan thuong gip trong khoa hoc va k¥ thuat; cac phuong phép, thuat toan dé giai cac bai toan
phuec tap trong khoa hoc va ky thuat. Mon hoc cling gitup sinh vién lam quen véi viée st dung cac
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ngon ngir 1ap trinh, cac cong cu dé tinh toan ciing nhu cai dit phan mém giai cac bai toan phirc tap
trong khoa hoc va ky thuét.

Objectives: This course helps students to grasp the basic concepts of scientific computing, common problems in
science and engineering, methods and algorithms to solve complex problems in science and engineering. The course
also helps students familiarize with the use of programming languages and tools to calculate as well as to develop
software to solve complex problems in science and engineering.

Noi dung: Tinh toan va lap trinh trén MATLAB; Sai s va diéu kién cua bai toan; Cac phuong
phap s6 ctia dai s6 va giai tich: Giai hé phuong trinh tuyén tinh, Giai phuong trinh phi tuyén, Tinh
gan dung dao ham va tich phan, Giai phuong trinh vi phan, Xay dung dudong cong khép; Cac
phuong phap sé cua tdi vu hoéa: Téi wu phi tuyén khong rang budc, Qui hoach tuyén tinh; Ung
dung Matlab trong tinh toan khoa hoc.

Contents: Calculating and programming using MATLAB; Error and condition of the problem; Numerical methods of
algebra and calculus: Solving system of linear equations, Solving nonlinear equation, Approximation of derivative
and integral, Numerical methods for differential equations, Curve fitting; Numerical methods for optimization: Non-
linear programming, Linear programming,; Matlab application in scientific computing.

IT4172E Xir ly tin hiéu (Signal Processing)
- Khéi lugng (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 30% Qua trinh (Progress) + 70% Thi (Final exam)

Muc tiéu: Hoc phéan nay nham cung cap cho sinh vién céac kién thic co ban vé xir 1y tin hi¢u dac
biét 1a xt ly tin hi¢u so0 dugc dung rong rai trong xir 1y ti€ng noi, x1r Iy anh va truyén thong sé noi
chung. Bén canh do, hoc phan ciing gidi thi¢u cho sinh vién céc linh vuc ma xtr ly tin hiéu s& dugc
ap dung, k¥ nang thuyét trinh va lam viéc nhom, tu duy va phuong phéap luan can c6 dé lam viéc
trong moi trudng khoa hoc va cong nghé sau khi ra truong.

Objectives:

The course aims to provide students with basic knowledge of signal processing, especially digital signal processing,
which is widely used in speech processing, image processing and digital communication in general. In addition, this
course also introduces students to areas where signal processing will be applied, presentation skills and team work,
thinking and methodology needed to work in a scientific and technology environment after graduation.

Noi dung: Hoc phan cung cap cac khai niém co ban vé tin hi¢u va hé xir 1y tin hiéu, cac dic trung
co ban cua tin hiéu va h¢ xir Iy tin hi¢u trong mién thoi gian va mién tan so. Bién doi Laplace,
bién d6i Z va bién doi Fourier dugc trinh bay nhu 1a cong cu thuong dung dé phan tich va tong
hop céc hé xu ly tin hi¢u. Mén hoc cling trang bi kién thirc tong quan cho sinh vién vé cac bg loc
s0 FIR va IIR va dic tinh co ban cuia hai loai bd loc nay.

Contents: The course provides fundamental concepts of signal and signal processing system, basic characteristics of
signal and signal processing system in time domain and frequency domain. The Laplace transform, Z transform and
Fourier transform are presented as tools commonly used for analyzing and designing signal processing systems. This

course also equips students with general knowledge about FIR and IIR digital filters and the basic characteristics of
these two types of filters.
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4.2.Khoi kién thirc gido duc chuyén nghiép (Professional Education)
A. Co sé ¢bt 16i nganh (Basic and Core of Engineering)

IT3210 C Programming Language
- Khéi lugng (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 30% Qua trinh (Progress) + 70% Thi (Final exam)

Muc tiéu: Hoc phan nhim cung cép cho sinh vién céc kién thirc co ban vé ngén ngit 1ap trinh C
bao gdm céac khai niém vé giai thuat, chuong trinh, cu trac va ¢t phép ctia chwong trinh C, cac
kiéu dit lidu co s& va co cau tric, cac ciu trac didu khién, cac thao tac tinh toan trén biéu thic va
cac thao tac vao ra dir liu. Hoc phan con nham trang bi cho sinh vién kha ning cai dat cac giai
thuat bang ngon ngit 1ap trinh C.

Objectives: The course provides students with basic knowledge of C programming language, including concepts of
algorithm program, structure and syntax of C programs, primitive and strutured data types, control structures,
expressions and data input/output. The course also equips students with the ability to implement algorithms in C
programming language.

Noi dung: Giai thuat, ciu trac va ca phap chuong trinh C, cac kiéu dir liéu co sd, cach thic vao/ra
dit liéu, biéu thurc, cac ciu trac diéu khién, ham va 1ap trinh ham, mang, con tré va dia chi bién, xtr
ly xau, cAu tric, va thao tac vao/ra véi tep.

Contents: Algorithms, C program structure and syntax, primitive data types, input/output, expressions, control

structures, function and functional programming, arrays, pointers and variable address, strings, structures, file
input/output

1T3220 C Programming Language lab
- Khéi lugng (Credits): 2(0-4-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 30% Qua trinh (Progress) + 70% Thi (Final exam)

Muc tiéu: Hoc phan nham cung cap cho sinh vién cac phuong phap dé viét va thuc thi chuong
trinh bang ngdén nglt C, bao gom ci phap co ban cua ngén ngit C, cach thuc st dung cac ham
trong thu vién chuan, ki thuat xay dung cac chuong trinh don gian trong C. Hoc phan cling trang
bi cho sinh vién kha ndng nam dugc cac khai niém co ban cua ngdén ngir C thong qua gidi cac bai
tap lap trinh.

Objectives: The course provides students with methods to write and execute programs in C programming language on
UNIX environment including basic grammar of C programming language and usage of functions in standard
libraries, techniques to create simple programs in C programming language. The course also equips students with
the ability to understand basic topics in C via solving programing quizzes.

Noi dung: Moi truong 1ap trinh, vao/ra chuan, cac kiéu dir li€u co sé va co cau tric, cac cau truc
dieu khién, biéu thirc, ham, con tro, va xau.
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Contents: Programming environment, standard input/output, primitive and structured data types, control structures,
expressions, functions, pointers, and strings.
IT4593E Nhiap mén K§ thuit Truyén théng (Introduction to Communication
Engineering)

- Khéi lugng (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Hoc phan cung cap cho sinh vién céc kién thirc co ban vé hé thong truyén tin, cac thanh
phan co ban ciia hé thdng truyén tin, nhimg bai toan dam bao téc do va do chinh xac truyén tin,
mi héa, ma héa ngudn va ma chéng nhidu, diéu ché/giai didu ché, kién truc bo thu/phat, k¥ thuat
truyén.

Objectives: The course aims to provide basic knowledge of communication systems to students: the main elements of
communication systems, problems of information transmission process, coding, source coding and channel coding,
modulation/demodulation, transmitter/receiver, transmission techniques.

Noi dung: M6 hinh va yéu cau co ban ciia hé thong truyén tin; Dicu ché/Giai diéu ché; Thong tin
va dinh lugng thong tin; Ma hiéu, biéu kién phan tach ma, Biéu dién mi; M3 hoa nguén; Kénh va
thong lugng kénh, Ma hoa kénh; Bo thu/bd phat; Ky thuét truyén déng bo/khong déng bo.

Contents: Models of communication systems and requirements; Modulation/demodulation; Information and

measurements;, Codes, code representations;, Source coding;, Channel and Channel Capacity;, Channel Coding;
Transmitter/Reiceiver; Synchronous/Asynchronous transmissions.

IT3312E Data Structures and Algorithms
- Khéi lugng (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): 1T2110, IT3210
- Hoc phan hoc trudc (Pre-courses):
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty I€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Mon hoc nay nhdm cung cép cho sinh vién kién thirc co ban vé céu trac dir liéu va
thuat toan trong viéc giai quyét cac bai toan tinh toan ciing nhu cac k¥ thuat phan tich, danh gia
mirc d6 hiéu qua cua cac thuat toan. Tir d6 sinh vién ¢ tu duy va k¥ ning tot trong phan tich, thiét
ké va phat trién phan mém.

Objectives: This course aims to provide students fundamental topics about data structures and algorithms for solving
computation problems as well as techniques for analyzing and evaluating the efficiency of different algorithms. Base
on these, students will have good thinking and technical skills in the analysis, design and development of sofiwares.
Noi dung: Gidi thidu tong quan vé ciu trac dit liéu, thuat toan va cac khai niém lién quan. Dé
quy, dé quy c6 nhé, dé quy quay lui, nhanh va can. So do thuat toan tham lam, chia dé tri, quy
hoach dong. Céu triic danh sach tuyén tinh, ngin xép, hang doi, cdy. Cac thuat toan sap xép lua
chon, sip xép chén, sip xép ndi bot, sap xép tron, sip xép nhanh, sip xép vun dong. Cac k¥ thuat
tim kiém nhi phan, cdy nhi phan tim kiém, bang bam, c4u trac dir liéu biéu dién do thi, cai dat
thuat toan tim kiém theo chiéu rong va theo chiéu sau trén dd thi, cai dat thuét toan tim duong di
ngan nhét va cdy khung nhé nhat trén do thi
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Contents: Introduction, Recursion, recursion with memoization, backtracking, branch and bound. Algorithm
paradigms including greedy, divide and conquer, dynamic programming. List, stack, queue, tree data structures.
Sorting algorihtms with selection sort, insertion sort, bubble sort, merge sort, quick sort, heap sort. Searching
techniques with binary search, binary search tree, hashing. Data structures for graphs, implementation of Breadth-
First Search, Depth-First Search, shortest path and minimum spanning tree algorithms.

IT3230E Data structures and algorithms LAB
- Khéi lugng (Credits): 2(0-4-0-4)
- Hoc phan tién quyét (Prerequisite): IT3220
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): IT3312E
- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Mon hoc ndy nham cung cap cho sinh vién kién thirc va k§ nang thuc hanh cai dit bang
ngon ngit lap trinh C céc cdu trac dir liéu va thuat toan co ban trong viéc giai quyét cac bai toan
tinh toan. Tir d6 sinh vién ¢6 tu duy va k¥ ning tot trong phan tich, thiét ké va phat trién phan
mém.

Objectives: This course aims to provide students implementation skills about basic data structures and algorithms
using C programming language for solving computation problems. Base on these, students will have good thinking
and technical skills in the analysis, design and development of softwares.

N¢i dung: Con trd, mang, vao ra qua files, d¢ quy, dé quy c6 nhd, dé quy quay lui. Cai dat danh
sach lién két, ngan xép va bai toan kiém tra biéu thuc ngoac, hang doi va bai toan mé cung. Cai
dat cac thuat toan sap xép lya chon, sip xép chén, sip xép ndi bot, sap xép tron, sip xép nhanh,
sap x&p vun dong. Cai dat thuat toan tim kiém nhi phén, cdy nhi phan tim kiém, bang bam va ting
dung vao bai toan quan 1y hd so.

Contents: Pointers, array, 1/O with files. Recursion, Recursion with memoization, backtracking. Implementation of
linked lists, stack and application of parenthesis checking, queue with application of MAZE. Implementation of

selection sort, insertion sort, bubble sort, merge sort, quick sort, heap sort. Implementation of searching techniques
with binary search, binary search tree, hash table and application of profile management.

IT3170E Thuit toan wng dung (Applied Algorithms)
- Khéi lugng (Credits): 2(2-0-1-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses):IT3210, IT3312E
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Hoc phin s& bao quét cic van dé co ban va nang cao trong phén tich thiét ké va cai dat
thudt toan, tr d6 ing dung vao giai cic bai tip truc tuyén va cac bai toan Gmg dung thuc té. Cac
bai toan dugc mo ta dudi dang tmg dung da nganh nhu: giao thong, mang truyén thong, tin sinh
hoc, xép lich, tri tu€ nhan tao, xu 1y dit li¢u, h¢ théng ph?m mém ... Ngoai viéc lam chu duoc cac
ky thuat co ban cua thuit toan, sinh vién dugc hoc cac k¥ nang cai dit va cai dat nhanh cac loai
thuat toan va ciu tric dit liéu co ban va tién tién khac nhau, tir d6 ap dung vao cac bai tap lap trinh
va céc bai toan thuc té co6 do khé cao vé thuat toan va céu tric dir lidu. Hoc ph?m cling giup sinh
vién tiép can v&i mot s6 dang bai toan 1ap trinh trong phong van xin viée & cac cong ty 16n, mot sd
dang bai toan trong cac ky thi Olympic tin hoc sinh vién va 1ap trinh sinh vién qudc t& ICPC, diéu
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nay gitip sinh vién thuan loi khi thi tuyén vao cic cong ty lap trinh 16n trong nudc va trén thé gidi.
Sinh vién ciing s& duoc tiép can voi cac hé thong giai bai va cham diém truc tuyén t6t nhat trén thé
gidi hi¢n nay.
Objectives: The course will cover basics and enhancements in design, analysis and implementation of algorithms.
Students will learn how to solve competitive programming exercises on online judge systems and to solve real-life
practical problems. The problems are described in the form of multidisciplinary applications such as on
transportation, communication networks, bioinformatics, scheduling, artificial intelligence, data processing, .... In
addition to mastering the basic knowledge of the algorithm, students will learn skills to implement and quickly
implement different types of algorithms, different basic and advanced data structures. The course also provides
students with access to a number of programming problems in job interviews of famous companies, a number of
problems in the Olympic in informatics for students and International Collegiate Programming Contest (ICPC). This
makes advantage for students in preparing to looking for opportunities to get a job in a famous company, even in
abroad. Students will also have access to the best online judge systems in the world.
Noi dung: Cac chu dé bao gdbm: Cau trac dit liéu va thu vién thuat toan co ban, Dé qui va nhanh
can, Thuat toan tham lam, Chia dé tri, Quy hoach dong, CTDL va thuat toan trén dd thi, Xu ly
xau, Lop bai toan NP-ddy du. Cac cha dé déu duoc minh hoa giai trén cac bai toan ing dung thuc
té.
Contents: Topics include: Data structure and basic algorithms libraries, Recursion and branch-and-bound
techniques, Greedy algorithm, Divide and Conquer, Dynamic programming, Data structure and algorithm on graphs,
Algoritms on strings, Introduction to NP-completeness. The topics are illustrated on practical application problems.
IT4082E K§ thuat phan mém (Software Engineering)

- Khéi lugng (Credits): 2(2-1-0-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): IT3100E, 1T3210

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Hoc phan nay gidi thiéu cac hoat dong chinh trong quy trinh phat trién phan mém, bat
dau tir khi x4c dinh yéu cau cho dén khi trién khai, van hanh mot phan mém trong thuc tién. Trong
do, hoc phan tép trung vao cac kién thirc vé vong doi phan mém, quy trinh phat trien phan mém,
cac mo hinh phan mém, quan Iy du 4n phan mém, quan ly cau hinh — phién ban, phan tich thiét ke,
xay dung va dam bdo chat lugng phan mém. Sinh vién dugc trai nghiém phat trién mot phan mém
theo quy trinh trong thuc tién tir xac dinh yéu cau, phéan tich thiét k&, 1ap trinh, kiém thu, va trién
khai phan mém qua bai tap/bai tap lon. Ngoai ra, hoc phan ciing cung cap cho sinh vién cac ky
nang lam viéc nhom, thuyét trinh va thai d6 can thict dé lam viéc va rng dung cac k¥ thuat trong
cac cong ty, du &n phan mém sau nay.
Objectives: This course introduces students to the main activities in the software development process, from
requirements defining to implementing and operating a software in practice. The course covers the basic knowledge
of software lifecycle, software development process, software models, software project management, configuration
and version management, software analysis and design, software construction and software quality assurance.
Students will experience sofiware development process in practice from defining requirements, analysis and design,
programming, testing, and sofiware deployment through exercises and capstone project. In addition, this course also
provides students with teamwork and presentation skills, attitudes needed to work and the techniques in software
companies.
Noi dung: Tong quan vé Cong ngh¢ phan mém; Vong doi phan mém, So sanh cac moé hinh quy
trinh phan mém; Phuong phap Agile; Quan 1y cau hinh phan mém; K§ nghé yéu cau phan mém.
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Thiét ké phan mém: cac khai niém trong thiét ké phan mém, thiét ké kién trtc, thiét ké chi tiét,
thiét ké giao dién nguoi ding; Xay dung phan mém; Quan Iy chat lugng phan mém: cac thuét ngir
vé kiém thir, phuong phap kiém thir hop trang, hop den; Quan 1y du an phan mém, ...
Contents: Overview of Software Engineering; Software life cycle; Compare software process models; Agile method;
Software configuration management, Sofiware Requirement Engineering; Software design: concepts in software
design, architectural design, detailed design, user interface design; Sofiware construction; Software quality
management: testing terms, white box and black box testing method; Software project management, ...
IT3070E Nguyén ly hé diéu hanh (Operating Systems)

- Khéi luong (Credits): 3(3-1-0-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): IT1110E/ IT3210

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)

Muc tiéu: Hoc phan nay nham cung cap cho sinh vién nhirng hiéu biét co ban vé nguyén 1y hoat
dong cua cac hé diéu hanh hién dai; gitp sinh vién hiéu va danh gia dugc cac giai thuit sir dung
trong hé diéu hanh qua d6 c6 thé van dung cac giai thuat ndy vao giai quyét cac bai toan trong
thuc té. Hoc ph?m cling gidi thi¢u mot s6 dich vu hé théng co ban (lién quan téi tién trinh, luéng,
mang, bo nhg, thu muc, file) ctia hé diéu hanh Windows/Linux, qua do6 giup sinh vién nang cao ky
nang 1ap trinh twong tranh, 1ap trinh murc hé thong. Ngoai ra, thong qua cac bai tap, bai tap 16n,
hoc phan ciing gitip sinh vién phat trién cac k¥ ning can thiét cho cong viéc sau nay nhu nghién
ctru tai liéu, quan ly thoi gian, 1am viéc nhém, viét bao cdo, thuyét trinh...

Objectives: This course aims to provide students with an understanding of the core concepts of modern operating
systems, helps students understand and evaluate the algorithms used in the operating systems, so that they can be
applied these algorithms in real problems. The course also introduces some basic system services (related to process,
thread, memory, files...) of Windows/Linux operating systems, thereby the course helps students improve their
concurrency programming and system- level programing skills. In addition, through the assignments and course
projects, this course also helps students develop the necessary skills for future work such as document research, time
management, teamwork, report writing, presentation...

Noi dung: Hoc phan gém cic ndi dung chinh: Tong quan vé hé diéu hanh; Quan 1y tién trinh
(gém céc cha dé: khai niém tién trinh va ludng; 1ap lich CPU; dong b tién trinh; bé tic va xir Iy
bé tic); Quan 1y bd nhd (phan phdi bo nhd, chuyén hoa dia chi, bd nhd 40); Quan 1y file (quan 1y
thiét bi luu trit, thu muc, cai dat hé théng file); HE théng vao ra va An toan hé théng.

Contents: This course consists of main sections: Overview of Operating systems, Process management (including
topics related to processes and thread, CPU scheduling, process synchronization, deadlock); Memory management

(linking, dynamic memory allocation, dynamic address translation, virtual memory) file management (storage devices
management, directories, file system implementation) Input output system and System protection and security.

IT3080E Mang may tinh (Computer Networks)
- Khéi lugng (Credits): 3 (3-0-1-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): IT1110E/IT2110
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty I¢ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)
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Muc tiéu: Mon hoc nay c6 myc tiéu gitip sinh vién nam vimng kién thic vé hé thong mang may
tinh, truyén thong dit liéu trén moi truong mang, mdi truong phéan tan, 1am nén tang cho viéc thiét
Kké, xay dung, van hanh hé théng mang, [oT va truyén thong dir liéu.

Objectives: This course aims to help students master the knowledge of computer network systems, data
communication on the network environment, distributed environment, as a basis for designing, building and operating
the network system, IoT and data communications.

Noi dung: Cac khai niém co ban vé mang may tinh, m6 hinh OSI va TCP/IP. Mang muc b, cac
phuong thiic da truy cap va két ndi mang cuc bo sir dung Bridge, Switch, Hub. Két ndi lién mang
sit dung giao thirc Internet Protocol (IP) va cac van dé lién quan (dinh tuyén, danh dia chi...). Giao
thirc TCP/UDP va qua trinh quan 1y két ndi, co ché ctra s6 trugt, diéu khién ludng, diéu khién tic
nghén... Cac tmg dung phd bién trén Internet (Mail...).

Contents: Basic concepts about computer networks, OSI model and TCP/IP, local area network, multiple access
methods and local area network connection using Bridge, Switch, Hub. Inter-network connection using Internet

Protocol (IP) and related issues (routing, addressing...), TCP/UDP protocol and connection management process,
sliding window mechanism, flow control, congestion control... And finally, popular applications on the Internet (Mail

o)
IT3292E Co s6 dir liéu (Database)
- Khéi lugng (Credits): 2(2-0-0-4)
- Hoc phan tién quyét (Prerequisite):
- Hoc phan hoc trude (Pre-courses): IT3010/IT3011/1T3312E

- Hoc phan song hanh (Corequisite Courses): IT3290E
- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)

Muc tiéu: Hoc phan nay nham cung cap cho sinh vién cac khai ni€ém co ban vé hé co s¢ dir liéu va
nhitng van dé mang tinh nguyén ly cua cac hé co s¢ dit li¢u; khai ni€ém vé cac mo hinh dir li¢u
trong d6 dac biét nhan manh vao mé hinh dit li€u quan hé, cac ngdn ngit truy van CSDL; khai thac
va st dung céac hé quan tri co s dit liéu quan hé; cac phuong phap thiet ké CSDL; mot s van deé
va ky thuét vé quan tri h¢ CSDL nhu t6 chirc luu trit va chi muc, xt ly truy van, quan tri giao dich
Objectives: This course provides students with concepts related to database, database systems and its principles; data
models with a focus on relational data model, database query languages,; database design methods; database
technologies such as storage and indexing, query processing, transaction management

Noi dung: Cac khai niém co ban vé CSDL, m6 hinh dir liéu quan h¢, ngén ngir theo tac dit liéu
SQL; Thiét k& co s& dit liéu; To chire dir liéu vat ly; Xur 1y truy van, quan tri giao dich

Contents: Basic concepts related to Database, relational data modes, SOL as data language; Database design,; Data
storage and index; Query Processing, Transaction management

IT3290E Thuc hanh Co sé dir liéu (Database Lab)

- Khéi lugng (Credits): 2(0-4-0-4)

- Hoc phan tién quyét (Prerequisite):

- Hoc phan hoc trudc (Pre-courses): IT3010/IT3011/1T3312E

- Hoc phan song hanh (Corequisite Courses): 1T3292E

- Ty 1€ danh gia (Evaluation ratio): 30% Qua trinh (Progress) + 70% Thi (Final exam)
Muc tiéu: Hoc phan niay nham cung cép cho sinh vién cac k¥ nang thuc hanh voi hé co so dit lidu
va hiéu hoat dong cua cac h¢ co s¢ dir licu; st dung thanh thao ngdn ngit thao tac dir licu SQL,
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biét ap dung kién thuc thiét ké co s& dir liéu, thiét ké chi muc cho CSDL, viét va toi wu ciu truy
van, ap dung cac chién lugc phu hop trong quan tri giao dich trong h¢ CSDL. Bén canh do, hoc
phan ciing cung cép cac ky ning lam viéc nhoém, k¥ nang phan bién, k¥ ning phan tich-giai quyét
van dé thong qua 1am va chita bai tap, to chirc cic nhom thao luan céc tinh huéng/bai toan thuc té
g dung cac kién thirc dugc hoc trong hoc phin nay

Objectives: This course provides students with skills to work with relational database, understanding how DBS works
in practice, practice with SQL, database design, using index, understand how query is processed in practical and
know how to optimize query(ies), select relevant strategies for transaction management. The course also provides
teamwork, problem-solving and practice skills through group discussion and presentation (during the class) and
experimentation works.

Noi dung: cai dat HQTCSDL, nim bt cac cong cu quan tri CSDL, thuc hanh viét truy van SQL,
thiét ké CSDL, thuc hanh thiét ké t6 chuc luu trit va chi muc CSDL, nim dugc cach xu ly truy van
trong thuc té véi HQTCSDL va biét cach tdi vu truy van, ndm dugc cach thuc HQTCSDL dam
bao van d& quan tri giao dich va ap dung trong lya chon chién lugc phi hop trong quén tri giao
dich.

Contents: install DBMS, undestand adminitration tools in DBMS, practice SQL writing, relational DB design, define

index, undestanding query processing in practice and practice query optimization., using statement to setup relevant
transaction management strategies

IT3160E Nhéap mon Tri tué nhin tao (Introduction to Artificial Intelligence)
- Khdi luong (Credits): 3 (3-1-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): IT3010E / IT3312E
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty I¢ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Hoc phan nay cung cap cho sinh vién cac khai niém va k¥ thuat co ban cua tri tu¢ nhan
tao: tac tir thong minh, giai quyét van dé, logic va chimg minh ty dong, biéu dién tri thic va suy
dién. Ngoai ra, sinh vién ciing duoc gidi thiéu vé mot s6 khai niém va k¥ thuat nang cao trong tri
tué¢ nhan tao: biéu dién va suy dién véi tri thirc khong chic chan, hoc may. Thong qua nhiém vu
cua bai tap 16n, sinh vién s€ c6 dugc kinh nghiém thuc té vé xay dung mot chuong trinh c6 tinh
nang thong minh, dua trén cac ky thuat tri tué nhan tao da hoc dugc. Bén canh do, sinh vién con
rén luyén dugc cac ky nang can thiet cho lam viéc sau nay nhu ky nang lam viéc nhom, k¥ nang
nghién ctltu, viét bao cdo va thuyét trinh.

Objectives: This course will introduce the basic ideas and techniques of artificial intelligence: intelligent agents,
search strategies, constraint satisfaction, logic and automatic proofing, knowledge representation, uncertain
knowledge and reasoning, machine learning. By doing a capstone project at the end of this course, students will gain
practical experience in building an Al system. In addition, students will practice necessary skills for future work such
as teamwork skills, research skills, writing reports and presentations.

Noi dung: Khai ni€m tri tu¢ nhan tao, lich st hinh thanh va phat trién, cac hudng nghién ciru va
mg dung, tac tr thong minh, cac phuong phap giai quyét van dé, tri thirc va suy dién, hoc may va
cac chu de nang cao

Contents: Introduction to Artificial intelligence, history of Al, research and application areas of Al, Intelligent agents,
Problem solving, Knowledge and Inference, Machine learning and Advanced topics
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IT3100E Lap trinh hwéng ddi twong (Object-Oriented Programming)
- Khéi lugng (Credits): 3(2-1-1-6)
- Hoc phan tién quyét (Prerequisite): IT1110E/IT3210
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): 1T3312E
- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)

Muc tiéu: Sau khi két thic hoc phﬁn, sinh vién c¢6 thé hiéu duoc cac khai niém va ap dung duoc
cac kién thirc vé cac nguyén 1y, cac k¥ thuat 1ap trinh va thiét ké chuong trinh theo cach tiép can
hudng ddi tugng: 16p, ddi tugng, triru tugng hod, dong gbi, chong phuong thirc, két tap, lién két,
ké thira, ghi dé phuong thirc, 16p triru tuong, giao dién va da hinh. Sinh vién c6 thé hiéu va v& biéu
d6 16p bang ngdn ngit md hinh hoa UML, dong thoi c6 thé sir dung ngdn ngir 1ap trinh Java dé viét
chwong trinh huéng ddi twong. Pong thoi, sinh vién c6 thé sir dung va nang cao ky nang lam viéc
nhom, thuyét trinh va thai d§ qua cac bai thyc hanh lam theo ca nhan va bai tdp lon lam theo
nhom.

Objectives: After completing this course, students will be able to understand and apply object-oriented concepts,
principles and techniques, ie. class, object, abstraction, encapsulation, method overloading, aggregation,
association, inheritance, method overriding, abstract class, interface and polymorphism. Students can draw class
diagrams using UML (Unified Modeling Language) and write an object-oriented program with Java (a programming
language). Students are also able to experience and improve their soft skills, i.e. team working, presentation skill,
through individual hands-on labs and collaborative mini-projects.

Noi dung: Sinh vién trude tién duoc gidi thidu vé cong nghé hudng d6i tuong, tong quan vé ngon
ngit 1ap trinh Java va ngon ngit mo hinh hoa UML. Tiép dén, sinh vién dugc trang bi kién thirc vé
cac nguyén 1y trong lap trinh hudng ddi tuong bao gdm triru twong hoa, dong goi, ké thira, va da
hinh va cach 4p dung cac nguyén 1y nay dé t6i uu hoa ma ngudn theo tiép can lap trinh huéng ddi
tugng. Céc kién thic va ki thuat vé két tap, lién két, 16p triru twong va giao dién cung véi 1ap trinh
téng quat, xir Iy ngoai 1¢, va 1ap trinh giao dién GUI bang ngdn ngit Java s& giang day va trao doi
cung sinh vién. Trong qua trinh hoc tap, sinh vién duoc hoc vé biéu do 16p trong UML dé thé hién
thiét ké chuong trinh trong cac vi du, bai tap, case study va bai tap 16n. Trong khoa hoc nay, sinh
vién duogc trai qua 05 budi thuc hanh ca nhin trén mot case study dong thoi thuc hién bai tap 1on
theo nhom dé ap dung céc kién thirc da hoc vao viée 1ap trinh mot tng dung hudng ddi twong.
Contents: This course provides students with object-oriented concepts, languages, principles and techniques. Students
will be firstly introduced with object-oriented technology, the overview of Java programming language and Unified
Modelling Language (UML). Four object-oriented programming principles, i.e. abstraction, encapsulation,
inheritance, and polymorphism, will be then presented and discussed. Students will be also provided with
aggregation, association, abstract class, interface as well as generic programming, exception handling, and
graphical user interface (GUI) programming with Java. During the course, students will learn about class diagrams
using UML to represent the design of object-oriented programs in examples, exercises, hands-on labs, and mini-

projects. In this course, students will be asked to work individually with a case study in 05 hands-on labs and work in
group for a mini-project to apply the knowledge to an object-oriented application.

IT3283E Kién triic may tinh (Computer Architecture)
- Khéi lugng (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): khong (None)
- Hoc phan hoc trudc (Pre-courses): 1T2110, IT3210
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- Hoc phan song hanh (Corequisite Courses): IT3280E
- Ty I€ danh gia (Evaluation ratio): 30% Qua trinh (Progress) + 70% Thi (Final exam)

Muc tiéu: Hoc phan cung cép cho sinh vién kién thirc nén tang vé kién trac tap 1énh va t6 chirc
clia may tinh hién dai, ciing nhu nhitng van dé co ban trong thiét ké may tinh. Sau khi hoan thanh
hoc phan nay, sinh vién c6 kha ning tdi uwu héa trong 1ap trinh phan mém va tich hop hé thong dé
nang cao hi€u nang, khai thac va quan tri hiéu qua cac hé théng may tinh.
Objectives: This course provides students with the background knowledge of architecture and organization of modern
computers, as well as the basics of computer design. After completion this course, students have the ability to optimize
in the software programming and in the system integration to improve computer performance, effectively exploit and
manage computer systems.
Noi dung: Gidi thiéu chung; Kién tric tap 1énh; S6 hoc may tinh; Bo xtr Iy, B6 nhd may tinh; Hé
thdng vao-ra; Céc kién tric may tinh song song.
Contents: Introduction; Instruction Set Architecture; Computer Arithmetic;, Processor; Computer Memory, Input-
output System; Advanced Computer Architectures.
IT3280E Thue hanh kién tric may tinh (Assembly Language and Computer Architecture
Lab)

- Khéi lugng (Credits): 2(0-4-0-4)

- Hoc phan tién quyét (Prerequisite): khong (None)

- Hoc phan hoc trudc (Pre-courses): 112110, IT3210

- Hoc phan song hanh (Corequisite Courses): IT3283E

- Ty 1€ danh gia (Evaluation ratio): 30% Qua trinh (Progress) + 70% Thi (Final exam)

Muc tiéu: Day 1a hoc phan thyc hanh vé lap trinh hop ngit va kién triic may tinh. Hoc phan gitip
sinh vién hiéu 16 twong tac giita phan cimg va phan mém, cich thirc hoat dong cta bd xir Iy néi
riéng va hé théng may tinh noi chung thong qua ma hop ngir va cong cu mo phong hé thong may
tinh.

Objectives: This is a hands-on course in Assembly Language Programming and Computer Architecture. The course
helps students understand the interaction between hardware and software, the operation of a processor and a
computer system via assembly code and a computer system simulator.

Noi dung: Gioi thiéu cong cu md phong; Cac 1€nh va chi thi co ban; Cac 1énh so6 hoc va logic;
Céc 1énh nap/luu; Cac 1énh nhay va r&€ nhanh; Méang va con tro; Thu tuc va ngan xép; B nhd dém;
Thiét bi ngoai vi va lap trinh vao-ra; Cac ngat;

Contents: Introduction of the simulator,; Basic Instructions and Directives; Arithmetic and Logical operation; Load/
Store; Jump & Branch; Array and Pointer; Procedures and Stack; Cache memory; Peripherals and 10
Programming; Interrupts;

IT4015E Nhéip mén an toan thong tin (Introduction to Information Security)
- Khdi luong (Credits): 3(3-1-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phém hoc trudc (Pre-courses): IT3020E; IT3070E
- Hoc phan song hanh (Corequisite Courses): IT3080E: Mang may tinh (Computer
Networks)
- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)
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Muc tiéu: Sinh vién nim duoc cac khai niém co ban cta an toan thong tin (ATTT); cc nguyén 1y
va k¥ thuét co ban xay dung cac hé¢ ma mat, mot ) ing dung ma mat. Sinh vién nim quy trinh
xay dung hé théng ATTT, biét phan tich va van dung cac giao thirc mat ma phd bién dé xay dung
cac giai phap an toan cho cac hé thong tin hoc néi chung, phdn mém noi riéng, dic biét 1a cac giai
phap bao vé phan mém 1am viéc trén Internet. Sau khi hoc xong hoc phan nay, yéu cau sinh vién
c6 kha nang: Nam viing ¥ nghia, tAm quan trong va myc dich cu thé cia an toan bao mat thong tin
trong doi séng; Hiéu biét cac budc can thiét trong xay dung giai phap ATBM trong thuc té, tir viée
phan tich yéu cau, xdy dung chinh sach dén tim giai phap k¥ thuat cu thé; Nim viing cic nén tang
k¥ thuat co ban trong ATBM nhu mat ma, xac thuc, diéu khién truy nhép; Hiéu biét va van dung
cac giai phap, cong cu c6 sin trong cac linh vuc phd bién khac nhau, dic biét 1a lién quan dén an
toan mang may tinh.

Objectives: Students will learn the basic concepts of information security; principles and basic construction
techniques of cryptosystems, cryptographic applications. Students will learn the process of developing information
security systems, be able to design and apply common cryptographic protocols to create security solutions for
information systems in general and software in particular. After finishing this module, students will be able to:
Understand the meaning, importance and specific purpose of information security in real life; Understand the
required processes in creating information security solutions in real life, from requirement analysis, policy
development to find specific technical solutions, Understand the basic technical backgrounds in information security
such as encryption, authentication, access control; Understand and able to apply available solutions and tools in
various common fields, especially related to computer network security

Noi dung: Tng quan vé an toan thong tin, tAm quan trong va muc tiéu cu thé. Cac nguyén tic, co
ché va cai dit ciia an toan thong tin va bao vé dit liéu: cac phuwong phap tin cong va phong chdng.
Cac cong cu k¥ thuét nén tang nhu cac hé théng mat ma, xac thuc, didu khién truy nhéap va giao
thirc. Cac kién thirc mé rong vé an toan thong tin trong thuc té nhu an toan dich vu Internet va ng
dung Web.

Contents: Fundamentals of information security; importance and objectives. Principles, mechanisms and deployment
in security systems and data protection: attacks and defense methods. Basic technical tools such as cryptosystems,
authentication, access control and other secure protocols. Practical knowledge such as topics for security in Internet
services and web applications.

IT5023E Nghién ciru tot nghiép 1 (Graduation Research 1)

- Khéi lugng (Credits): 2(0-0-4-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses):

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)
Muc tiéu: sinh vién tim hiéu dé dua ra duoc van dé can nghién cuu/ can lam va hoc thém céc
cong nghé/cong cu phuc vu cho van dé can lam d6. Két qua bao cdo ciia GR1 1a trinh bay duoc
van d& can lam/can nghién ctru, cac 1y thuyét, cong cu lién quan voi vin dé d6, ké hoach nghién
ctru va tai liéu tham khao.
Objectives: (1) The Goal of GRI is to identify a problem that student will challenge to solve in the whole GR activities
and write a research plan in English and references as the final report of GRI.
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(2) In order to reach the above goal, student have to collect related papers, to visit Web pages, to find researchers
who are mainly working in this domain, to review the information and to understand what are happening in the target
domain. Then student can decide a problem that he/she will challenge to solve in this research. Almost student
efforts will devote to the review activities. Students have to learn how to make an introduction in English and
references. There is a standard style of research plan and references and students have to follow the style and write
them.

Noi dung: Mon hoc 1a bude dau tién cua chuoi cac hoat dong nghién cuu tot nghi¢p, PO an tot
nghiép tiep theo (GR2, D6 an). Dau tién, sinh vién can hiéu nghién ctru 1a gi vé khia canh su doc
dao, tinh hitu dung va tinh kha thi. Sau d6 véi sy giup do cla gido vién hudng dan, sinh vién s€
quyét dinh mdt hudng nghiém ctru, thye hién tim hiéu va doc cac tai liéu lién quan vé hudng
nghién ctru nay, xac dinh mot van dé ma sinh vién mong muon gidi quyét trong chudi hoat dong
nghién ctru tot nghi¢p va hoc cach 1ap "ke hoach nghién ctru" va "Tai li€u tham khao".

Contents: This course is the first step of the whole Graduation Research activities. Firstly, students have to
study “What is a research” from the view points of originality, usefulness and feasibility. After that by the
help of supervisor, students will decide a research domain, review the domain by reading related papers,

identify a problem that student will solve in the whole GR and learn how to make “Research Plan in
English” and “References” in order to achieve the research for GR.

IT5024E Nghién ctru tét nghiép 2 (Graduation Research 2)

- Khéi lugng (Credits): 2(0-0-4-4)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): IT5023E

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty I¢ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)
Muc tiéu: Sinh vién tién hanh nghién ciru chi tiét (v6i dé tai dang nghién ctru) hodc tién hanh
phan tich thiét ké hé thong (véi dé tai dang thuc hién san pham). Phan nay co thé tién hanh cai dat
thir nghiém 1 s phan cua dé tai. GR2 1a ndi tiép van dé dat ra ciia GR1.
Objectives: (1) The Goal of GR2 is to reach the intermediate goal you had set by students and write an intermediate
report of GR2.
(2) In order to reach the above goal, students have to make a plan. Supervisors will help students to do it.

(3) Improving abilities to solving problems is the one of focus of GR2. Among them, the most important
things for students is the ability of self-control to achieve the research according to your plan.

Noi dung: Moén hoc nay 1a bude thir 2 ciia chudi hoat dong nghién ciru tot nghiép bat dau tir GR1.
Pau tién, sinh vién phai dit ra cac myc tiéu trung gian dudi sy hudng dan cua gido vién. Poi véi
nghién ctru dinh huéng phat trién san pham, muc tiéu trung gian 1a hoan thanh viéc thiét ké mot hé
thdng / chwong trinh. Dbi véi mot nghién ciru theo dinh hudng 1y thuyét, muc ticu 1a giai quyét
van dé ly thuyét chinh. Sau khi dat muc ti€u, sinh vién phai nd lyc dé dat duoc muc tiéu. Bude nay
1a budc chinh cta nghién ctru sinh vién. Sinh c¢é thé gip nhiéu khé khin khac nhau, dan hiéu rd
van dé va cubi cung dat dugc giai phap. Thao luan véi gido vién hudng din va ban hoc 1a rt can
thiét.

Contents: This course is the second step of the whole Graduation Research activities followed by GRI.
Firstly, students have to set an intermediate goal under the direction of his supervisor. For a development-
oriented research, the intermediate goal is to complete the design of a target system/program. For a

theory-oriented research, that is to solve the main theory. After setting the goal, students must make an
effort to reach the goal. This step is the main step of student research. Students may meet various
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difficulties, be getting clear the problem and finally reach a solution. Discussions with supervisors and
colleagues are very important.

IT4549E Phat trién phan mém theo chuin ITSS (ITSS Software Development)
- Khdi luong (Credits): 3(3-1-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trude (Pre-courses): IT3100E, IT4082E
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)

Muc tiéu: Hoc phan nay cung cap cho sinh vién kién thirc va kinh nghiém thyc tién vé phat trién
phan mém theo chuan ITSS. Sinh vién can niam va van dung duoc vé phuong phap phan tich thiét
ké hudng ddi twong, cac nguyén 1y thiét ké, cach thirc xay dung phan mém c6 chét lugng t6t, dam
bao san phim phan mém c6 sy moc ndi thip/long 1éo (low/loose coupling) va tinh két dinh
cao/chat (high/tight cohesion). Sinh vién duoc giang day, trao d6i va thuc hanh vdi cac nguyén ly
thiét ké phﬁn mém S.0.L.LD nhim tao ra cac thiét ké tét, linh hoat, d& m¢& rong voi case study
xuyén sudt hoc phan theo nhém. Hoc phan chi ra vi tri va vai tro cta thiét ké va xdy dung phan
mém trong birc tranh chung trong cic moén hoc lién quan t6i quy trinh phat trién phan mém hay
phuong phap phan tich thiét ké hudng dbi twong. Cac k¥ thuét, phuong phép va cong cu thiét ké
kién trac va thiét ké chi tiét 1an luot duoc trinh bay cho sinh vién. Pdng thoi, sinh vién ciing dugc
chia sé vé cach thuc tai céu trac (refactor voi Eclipse) nham cai tién chit lugng thiét ké va ma
ngudn. Sinh vién dugc tiép can voi ki thuat phat trién phan mém hudéng kiém thir va cach viét ma
ngudn cho cac truong hop kiém thir (voi JUnit). Sinh vién ciing dugc gidi thiéu tong quan vé cac
kinh nghiém thuc té duoc cac ky su lanh nghé dtc rat thanh cac mau thiét ké - noi dung sé& dugc di
sau trong chuong trinh Thac si k¥ thuat hodc K¥ su.

Objectives: The course provides students with knowledge and experiences on developing software in compliance with
the ITSS industry standard. Students are able to grasp and apply object-oriented analysis and design, design
principles, and construction practices to build a good software with loose coupling and tight cohesion. The students
will learn, discuss, present and practice S.O.L.1.D principles with a case study in their teams. The course also shows
the role of software construction and design with other courses related to sofiware development process and object-
oriented analysis and design methodology. Methods, techniques and tools of the following tasks will be covered:
architectural design and detail design, code refactoring (with Eclipse), test-driven software development (with JUnit).
Students are also given the overview of design patterns, some of the best practices adapted by experienced object-
oriented sofiware developers, which will be deeply studied in the engineer or master program.

Noi dung: Quy trinh phat trién phin mém theo chuan ITSS. Phén tich thiét ké huéng ddi twong.
Thiét ké kién trac. Thiét ké chi tiét. Cac nguyén 1y thiét ké co ban, Tinh mo-dun hod, Tinh moc
nbi, Tinh két dinh. Cac muc d6 moc ndi phan mém: Noi dung, thanh phan chung, méi truong bén
ngoai, diéu khién, phirc hop, dir liéu, thong diép. Cac mirc d6 két dinh phan mém: Tring khép,
logic, thoi gian, thu tuc, giao tiép, tun tu, ham. Lap trinh: Chuén 1ap trinh, T6 chuc ma nguén,
Framework, T4i cdu trac ma ngudn, Tich hop va quan 1y ma ngudn (Git). Kiém thir don vi. Cac
nguyén 1y thiét ké phan mém S.0.L.1.D. Gié6i thiéu téng quan vé méu thiét ké.

Contents: Software development in compliance with the ITSS industry standard. Object-Oriented Analysis and
Design. Architectural design. Detail design. Basic design Principles, Modularity, Coupling, Cohesion. Software

coupling levels: Content, common, external, control, stamp, data, message. Software cohesion levels: Coincidental,
logical, temporal, procedural, communicational, sequential, functional. Programming: Coding standard, code
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organization, framework, code refactoring, code management and integration (Git). Unit Testing. S.O.L.I.D design
principles. Introduction to design patterns.

IT4062E Lap trinh mang (Network Programming)

- Khéi lugng (Credits): 2 (0-4-0-4)

- Hoc phan tién quyét (Prerequisite):

- Hoc phén hoc trude (Pre-courses): 1T3210, IT3080E

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)
Muc tiéu: Sau khi hoan thanh khoa hoc sinh vién c¢6 kha nang 1ap trinh véi thu vién socket dé
trién khai cic mo-dun truyén/nhan dit lidu trén tang giao van véi cac giao thirc TCP/UDP.
Ngoai ra mén hoc ciing cung cép cho sinh vién cac k¥ ning 1am viéc nhom, thuyét trinh dé lam
viéc trong cong ty sau nay.
Objectives: Upon the completion of the course, students will have the ability to understand how to create socket-based

TCP and UDP applications.
In addition, students will be trained in team working and presentation skills.

Noi dung: Trong mon hoc Lap trinh mang, sinh vién s€ dwgc hoc cac k¥ thuat 1ap trinh
truyén/nhan dir lidu trén moi trudng mang & 16p giao van. Noi dung ctiia mon hoc bao gom cac bai
giang on tap kién thirc vé mang may tinh va lap trinh v6i ngon ngit C/C++ da hoc trude do, va cac
bai giang vé k¥ thuat lap trinh mang trén ting giao van véi 2 giao thirc chinh 1a TCP va UDP.
Trong qua trinh hoc, sinh vién duoc yéu cau va dugc hudng dan 1am cac bai tap 1ap trinh dé rén
luyén k¥ nang thuc té trén méi truong hé diéu hanh Unix.

Contents: This course focuses to build the network programming experiences. It starts from the review of computer
network and C programming knowledge, then it covers the TCP and UDP application development techniques. The

course gives practical and hands-on skills in designing and implementing TCP/IP networking applications in a Unix
environment.

IT3323E Xay dung chwong trinh dich (Compiler construction)

- Khéi lugng (Credits): 3(2-2-0-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trude (Pre-courses): 1T3312E, IT3230E

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)
Muc tiéu: Hoc phan nay nham cung cip cho sinh vién nhiing hiéu biét co ban vé nguyén tic va
thuc té trong thiét ké va cai dat chuong trinh dich cho mét ngdn ngir 14p trinh bac cao. Ngoai ra,
thong qua bai tap 16n mon hoc, hoc phan ciing giup sinh vién phat trién cic ky ning can thiét cho
cong viéc sau nay nhu nghién ctru tai li¢u, quan ly thoi gian, lam viéc nhom...
Objectives: This course aims to provide students with an basic understanding of the principles and practices for
design and implementation of a compiler for a high-level programming languages. In addition, through the course
projects, this course also helps students develop the necessary skills for future work such as document research, time
management, teamwork,
Noi dung: Hoc phin gdm cac ndi dung chinh: Ly thuyét ngon ngir; cac giai doan ciia mot chuwong
trinh dich; phan tich tir vung, phén tich ct phap; phan tich ngit nghia; sinh ma va toi vu ma. Trong
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sudt d6 an moén hoc, sinh vién dugc yéu cau cai dat moét trinh bién dich cho mdt ngon ngir 1ap trinh
cap cao don gian.
Contents: This course consists of main sections: language theory,; the phases of a compiler; lexical analysis. Syntax

analysis. Sematic analysis, code generation, code optimization. In the course project, the students were asked to
implement a compiler for a simple high-level programming languages.

B. Kién thirc bd tro xi hdi (Soft skills)
1T2030 Technical Writing and Presentation
- Khéi luong (Credits): 3(2-2-0-6)
- Hoc phﬁn tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): HUST start
- Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Khoa hoc s€ cung cap cho sinh vién cac nguyén 1y va k¥ nang viét cac tai li€u khoa hoc
ky thuat va thuyét trinh hiéu qua. Sinh vién dugc gidi thi¢u toan bd qua trinh viét bao gom lap ke
hoach, soan thao, danh gia va chinh stra. Cac van dé v€ phan tich cac muc ti€u ctia van ban, to
chirc thong tin, sir dung cac cong cu hd tro do hoa ciing duoc gidi thidu. Nho d6, sinh vién co thé
viét bao cao ky thudt, luan van, tom tat, dé xuat, CV, v.v ... mét cach chinh xac va chuyén nghiép.
Ngoai ra, cac k¥ nang thuyet trinh hi¢u qua nhu sir dung giong ndi, thay doi giong di¢u, ngdn ngix
co thé cling dugc gidi thiéu trong khoa hoc nay. Trong khoa hoc, sinh vién s€ lam viéc theo nhém
de hinh thanh y tuéng va chuan bi céc tai li€u can thi€t cho bai viét va thuyet trinh, tir d6 rén luyén
k¥ nang lam viéc nhém va thai 6 lam viéc tich cuc.

Objectives: The course aims to provide students principles and skills of writing scientific and technical documents
and making effective presentations. Students are introduced to the entire writing process including planning, drafting,
evaluation, and editing. The problems of analyzing the objectives of the text, organizing information, using graphical
support tools are also introduced. As a result, students can write technical reports, theses, abstracts, proposals, CVs,
etc. in a correct and professional way. In addition, effective presentation techniques such as using voices, changes of
tone, body languages are also introduced in this course. During the course, students will work in groups to formulate
ideas and prepare the necessary materials for the writing and presentation, thereby training teamwork skills and
positive working attitudes.

Noi dung: Mdn hoc nay day cho sinh vién hai k¥ nang chinh trong giao ti€p la k§ nédng trinh bay
va k¥ nang viet. Cu thé, ndi dung cua mon hoc bao gom: Gidi thi€u tong quan vé k¥ ning thuyét
trinh, Gidi thiéu ca nhan, Giao ti€p bang 161 ndi va giao tiép phi ngén ngit, Ky thuét st dung giong
noéi trong thuyét trinh, Cac phuong thirc hd trg truc quan trong thuyét trinh, Gidi thiéu tong quan
ve k¥ nang viét tai liéu khoa hoc, Tong quan vé k¥ nang viet trong tiéng Anh, Viet email va CV,
Pao duc trong khi viét cac tai liéu khoa hoc, Poc va tong hop tai liéu tham khao, Viét bao cao ky
thuat va vict Luén véan.

Contents: The course teaches the students two main communication skills: presentation skills and writing skills.
Specifically, the content of the course includes: Introduction to Presentation skills, Individual introduction, Verbal
and Nonverbal communication, Voice technique, Visual aids in presentation, Introduction to Scientific writing,

Writing texts in English, Writing Email and CV, Research Ethics, Reading and Reviewing literatures, Writing
Technical report and Thesis.
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C. Tu chon theo dinh hwong (Elective courses)
C.1. Module 1 — Tri tué¢ nhan tao va dir li¢u 16n (Module 1 — AI and Big Data)

IT4409E Cong nghé web va dich vu truc tuyén (Web technologies and e-Services)
- Khéi lugng (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phén hoc trude (Pre-courses): 1T3292E, IT3100E
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Hoc phan cung cp cac kién thirc can thiét dé xay dung va phat trién cac tmg dung,
dich vu tryc tuyén trén méi trudng web. Sau khi hoc xong hoc phan nay, sinh vién c6 kha ning: co
thé st dung mot ngdn ngir 1ap trinh nhu JSP, PHP dé phat trién Gmg dung web cho cac linh vuc
khac nhau nhu: hé quan tri noi dung (CMS), cong thong tin (Portal), hay cic ting dung dién tir
(eCommerce, eLearning, eGoverment,...); nim viing dugc cac cong nghé web, cac platform,
framework hién dang thinh hanh. Ngoai ra hoc phan ciing cung cp cho sinh vién cac k¥ ning lam
viéc nhom, thuyét trinh va thai do can thiét dé lam viéc va ung dung cac ky thuat trong cac dy an,
cong ty vé phan mém sau nay.
Objectives: The course provides students with the necessary knowledge to build and develop online applications and
services on the web environment. After completing this couse, students are able to: use a programming language such
as JSP, PHP to develop web applications for different areas such as content management system (CMS), portal, or
online applications (eCommerce, eLearning, eGoverment, ...); understand the popular web technologies, platforms,
frameworks. In addition, the course also provides students with skills of teamwork and presentation, and attitudes
needed to work and apply the techniques in software projects and companies in the future.
NoOi dung: Internet, web, kién trac ung dung web, HTML, CSS, Javascript, PHP, JSP, Ajax,
DOM, XML, SOA, An toan bao mat web, v.v.
Contents: Internet, web, architecture of web application, HTML, CSS, Javascript, PHP, JSP, Ajax, DOM, XML,
SOA, website security, etc.
IT4785E Phat trién g dung cho thiét bi di dong (Mobile Programming)

- Khéi lugng (Credits): 2 (2-1-0-4)

- Hoc phan tién quyét (Prerequisite):

- Hoc phan hoc trudc (Pre-courses): 1T2110

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Mon hoc nay nham cung cép cho sinh vién mot cac k¥ thuat lap trinh dé xay dyung tng
dung cho thiét bi di dong. Noi dung chinh s& tap trung vao cac ly thuyét va cong nghé xy dung
mg dung trén nén tang Android — nén tang chiém thi phan 16n nhat trong céc thiét bi di dong hién
nay. Bén canh do, sinh vién ciing s& dugc trang bi cac ky thuat dé phat trién cac ing dung c6 thé
trién khai da nén tang: Android, i0S, va Windows. Ngoai ra mén hoc ciing cung cép cho sinh vién
cac k¥ ning 1am viéc nhom, k¥ nang thuyét trinh.

Objectives: The course provides students basic skills to develop an application on mobile platform. The main content
focuses on Android framework and technology which is one of the most popular mobile platforms now. Besides, this
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course also equips sudents with the ability to understand basic idea and some skills to build up a multiplatform
application. In addition, students will be learned about team working and presentation skills.

Noi dung: Gidi thiéu chung vé phat trién ing dung di dong. Cau tric mot chuwong trinh Android,
cac thanh phan co ban cua Android. Lap trinh v&i giao dién co ban; lap trinh voi giao dién ning
cao. Luéng va bd dém thoi gian, cac thanh phﬁn thong bao. Thao tac véi file, dich vu. Lap trinh
native. Lap trinh da nén tang.

Contents: Introduction about mobile programming. Android application structure, basic component in Android. Basic
GUI programming, advance GUI programming. Thread and Timer, notifications. Working with File system, services.
Native programming in Android. Multiplatform programing with Xamarin.

IT4542E Quan Iy phat trién phin mém (Management of Software Development - MSD)

- Khéi lugng (Credits): 2(2-0-0-4)

- Hoc phan tién quyét (Prerequisite) : Khong (None)

- Hoc phan hoc trudc (Pre-courses) : Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)
Muc tiéu: Mon hoc muc dich gitip sinh vién c6 hiéu biét va k§ nang vé: Cac khai niém dic trung
chinh cia MSD; nam virng quy trinh MSD; cac phuong phéap va k¥ thuat quan Iy MSD; nam duoc
cac k¥ thuat chinh dé MSD thanh cong bao gom: Lap ké hoach (planing); Quan 1y rui ro (risk
management); bao dam chat lugng (quality assurance); Kiém soat thay doi (change control) va
quan ly nhan sy (humain resource management).

Objectives: This course aims to help students have knowledge and skills: understanding the main features of MSD;
master MSD management process;, MSD management methods and techniques; know the key techniques for
successful MSD development such as: Planning,; Risk management; quality assurance; Change control and human
resource management.

Noi dung: (0) Gidi thiéu mén hoc. (1) Téng quan cac khai niém co ban. (2) Xac dinh dy an. (3)
T6 chirc du 4n (4). Tao dong luc thiic ddy nhan vién (5) Phan tach cong viéc MSD. (5) Lap ké
hoach dy an MSD (6) Quén Iy rui ro MSD (7) Du toan MSD (8) Giam sat MSD (9) Quan 1y cau
hinh va quéan 1y thay d6i MSD (10) Quan 1y chat lugng MSD (11) Quan 1y chi phi MSD (12) Két
thuc MSD

Contents: (0) Introduction to the subject. (1) Overview of basic concepts. (2) Define the project. (3) Project
organization (4). Motivating employees (5) Separating MSD jobs. (5) MSD project planning (6) MSD risk
management (7) MSD estimation (8) MSD monitoring (9) MSD configuration and change management (10) MSD
quality management (11) MSD Expense Management (12) End of MSD.

IT4142E Nhéap moén Khoa hoc dir liéu (Introduction to Data Science)
- Khéi lugng (Credits): 2(2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc  (Pre-courses): IT3090E/IT3292E, IT3010E/IT3312E,
IT3190E/IT3191E/IT4242E
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)
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Muc tiéu: Hoc phan nay nham cung cép cho sinh vién céc kién thirc co ban vé Khoa hoc dit liéu,
mot linh vuc lién nganh vé cac phuwong phap, cac qué trinh, va cac hé thong c6 kha ning hoc/phat
hién tri thic tr dir liéu. Cac phuong phap va mo hinh trong Khoa hoc dir li¢u s& giup con
ngudi/may dwa ra cac quyét dinh va phan doan tdt trong thuc t&. Mén hoc s& gitp sinh vién nim
duogc va van dung duoc cic budce chinh khi phan tich dit liéu, bao gdm tao gia thuyét, ldy dit liéu,
tién xir 1y, phan tich, danh gia chat luong, va dua ra phan doan. Cac phuong phap/mé hinh tir Hoc
may (Machine Learning), Khai pha dit liéu (Data Mining), va Thong ké (Statistics) s& dugc gidi
thiéu. Sinh vién s€ dugc hudng din 1am sao co6 thé 1am viéc voi dir liéu text, image, videos,
graphs, feedbacks,... Ngoai ra, mén hoc s€ gidi thi€u cac cong cu va thu vién ma dugc ua dung
trong thyec tién.

Objectives: This course introduces students to the field of Data Science, an interdisciplinary field of scientific
methods, processes, and systems to extract knowledge from data. Methods from Data Science would support decision
making and prediction. This course presents the key steps of data science processes, such as making assumption, data
crawling, preprocessing, data analysis, knowledge evaluation, making prediction. Necessary methods from machine
learning, data mining, and statistics will be introduced. The students will be introduced to how to work with texts,
images, videos, graphs, social networks, ratings, feedbacks, ... This course also introduces the typical applications in
practice and useful tools and libraries.

Noi dung: Khai niém, thach thuc, bai toan, quy trinh cia Khoa hoc dit liéu. Cac ky thudt/phuong
phap chinh cia Hoc may va Khai phé dit liéu, nhitng uvu/nhuge diém cua ching. Mot sb bai toan
va phuong phap dién hinh khi lam viéc véi dit liéu dang ngdn ngit tu nhién, anh, videos, mang xa
hoi, ... Mot s6 tmg dung, céng cu va thu vién hiru ich.

Contents: Concepts, challenges, problems, process of Data Science. Main techniques of machine learning and data
mining, and their advantages and disadvantages. Typical problems and methods when working with data from natural

language, computer vision, and social networks. Typical applications of Data Science in practice. Useful tools and
libraries.

IT3191E Introduction to Machine Learning and Data Mining
- Khdi luong (Credits): 3(3-1-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): IT3312E, IT3160E
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Hoc phan nay nham cung cap cho sinh vién céac kién thirc co ban vé hoc may va khai
pha dir liéu. Hoc phan sé& trinh bay qua trinh hoc may va khai pha dit liéu cing voi cac k¥ thuat co
ban ddi véi cac bai toan cua hoc may va khai pha dir liéu. Cac k¥ thuat nay duoc cai dat trong cac
thanh phéan 15i hé théng dé dua ra cac du doan va phat hién tri thic trong cac ing dung khac nhau.
Hoc phan ciing gidi thiéu cac ing dung dién hinh ctia hoc méy va khai pha dir liéu trong thyc té va
cac cong cu ciing nhu thu vién hitu ich. Ngoai ra hoc phan ciing cung cp cho sinh vién cac k¥
nang lam viéc nhém, thuyét trinh va thai do can thiét dé lam viéc va ung dung cac ky thudt hoc
may va khai pha dir liéu trong cac cong ty sau nay.

Objectives: The course provides students the basics of machine learning and data mining. This course will provide the
basic concepts, main problems, core methods/techniques in the area of machine learning and data mining. Those

methods are often hidden in practical systems for prediction or knowledge discovery. This course also introduces
some typical applications of machine learning and data mining, and some common tools/libraries.
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Besides, the course provides an opportunities for students to make necessary skills including team work, presentation,
working attitude, and how to apply machine learning and data mining in practice.

Noi dung: Cac khai niém co ban, bai toan co ban cliia hoc may va khai pha dir 1i€u, cac cong cu va
thu vién phd bién, tién xtr Iy dir liéu, cac phuong phap phan cum, hdi quy tuyén tinh. Phan loai dit
lidu voi cdy quyét dinh, rimg ngiu nhién, cdc mo hinh xac suat, mang noron, may vécto hd trg.
Khai phé tap thuong xuyén va luat két hop.

Contents: Basic concepts of machine learning and data mining, basic problems, common tools/libraries, data

preprocessing, clustering methods, linear regression. Data classification by decision trees, random forest,
probabilistic models, neural networks, support vector machines. Mining frequent itemsets and association rules.

IT4441E Giao dién va trai nghiém nguoi dung (User Interface and User Experience)
- Khéi lugng (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): IT4082E
- Hoc phan hoc trudc (Pre-courses): Khong (None)
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Hoc phan Giao dién va trai nghiém nguoi dung cung cip cho sinh vién nhing kién thirc
va k¥ ning thiét yéu dé co thé thiét ké, cai dat va danh gia giao dién cta cac hé twong tic. Bén
canh do, hoc phén cung cép cho sinh vién céac khai niém co ban vé giao di¢n, tuong tac, yéu td con
ngudi va yéu to may tinh trong qué trinh twong tac, tinh ding dugc, trai nghiém ngudi dung.
Objectives: The course provides students with essential knowledge and skills for designing, implementing and
evaluating the interfaces of interactive systems. In addition, the course provides students with basic concepts of
interface, interaction, computer and human factors in the interaction process, usability and user experience.

Noi dung: Cach tiép can thiét ké 1dy nguoi dung lam trung tdm theo chuan ISO 9241-210, quy
trinh thiét ké lap dé thiét ké giao dién va thiét ké trai nghiém nguoi dung cho cac hé tuong tac.
Céc nguyén téc, ky thuat va cong cu hd trg viéc thiét ké giao dién, dinh hinh trai nghiém nguoi
dung phu hop véi cac yéu cau tng dung va yéu cdu giao tiép cua cac ddi twong ngudi dung khac
nhau. Tao lap cac loai mau thir giao dién, xay dung cac mau thir tvong tac, do danh gia tinh dung
duogc cua giao dién theo chuan ISO 9241-11, kiém tra cach td chirc va ciu tric ndi dung tuong tac
trén giao dién dé tao ra trai nghiém nguoi dung tét.

Contents: User-centered design approach following ISO 9241-210, iterative design process for designing interfaces
and designing user experiences for interactive systems. Principles, techniques and tools supporting interface design,
user experience formation in accordance with the application requirements and communication requirements of

different user targets. Create interface mockups, interactive mockups; measure the usability of interfaces using the
1SO 9241-11 standard; control the organization and structure of interactive content for good user experience.

C.2. Module 2 — IoT thong minh (Module 2 — AloT)

IT4409E Cong nghé web va dich vu truc tuyén (Web technologies and e-Services)
- Khéi lugng (Credits): 3(2-2-0-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): IT3292E, IT3100E
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty I€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)
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Muc tiéu: Hoc phan cung cip céc kién thirc can thiét dé xay dung va phat trién cac ung dung,
dich vu tryc tuyén trén moi trudng web. Sau khi hoc xong hoc phan nay, sinh vién cé kha ning: c6
thé st dung mot ngdn ngir 1ap trinh nhu JSP, PHP dé phat trién tmg dung web cho cac linh vuc
khac nhau nhu: hé quan tri noi dung (CMS), cong thong tin (Portal), hay cic ing dung dién tir
(eCommerce, eLearning, eGoverment,...); ndm vimg dugc cac cong nghé web, cac platform,
framework hién dang thinh hanh. Ngoai ra hoc phan ciing cung cp cho sinh vién cac k¥ ning lam
viéc nhom, thuyét trinh va thai do can thiét dé lam viéc va ung dung cac ky thuat trong cac dy an,
cong ty vé phan mém sau nay.
Objectives: The course provides students with the necessary knowledge to build and develop online applications and
services on the web environment. After completing this couse, students are able to: use a programming language such
as JSP, PHP to develop web applications for different areas such as content management system (CMS), portal, or
online applications (eCommerce, eLearning, eGoverment, ...); understand the popular web technologies, platforms,
frameworks. In addition, the course also provides students with skills of teamwork and presentation, and attitudes
needed to work and apply the techniques in software projects and companies in the future.
NoOi dung: Internet, web, kién trac ung dung web, HTML, CSS, Javascript, PHP, JSP, Ajax,
DOM, XML, SOA, An toan bao mat web, v.v.
Contents: Internet, web, architecture of web application, HTML, CSS, Javascript, PHP, JSP, Ajax, DOM, XML,
SOA, website security, etc.
IT4785E Phat trién g dung cho thiét bi di dong (Mobile Programming)

- Khéi luong (Credits): 2 (2-1-0-4)

- Hoc phan tién quyét (Prerequisite):

- Hoc phan hoc trudc (Pre-courses): 1T2110

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty I¢ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Mon hoc nay nham cung cép cho sinh vién mot cac k¥ thuat lap trinh dé xay dyung tng
dung cho thiét bi di dong. Noi dung chinh s& tap trung vao cac ly thuyét va cong nghé xy dung
mg dung trén nén tang Android — nén tang chiém thi phan 16n nhét trong céc thiét bi di dong hién
nay. Bén canh do6, sinh vién ciing s& dugc trang bi cac ky thuat dé phat trién cac ing dung c6 thé
trién khai da nén tang: Android, i0S, va Windows. Ngoai ra mon hoc ciing cung cép cho sinh vién
cac k¥ nang 1am viéc nhém, k¥ nang thuyét trinh.

Objectives: The course provides students basic skills to develop an application on mobile platform. The main content
focuses on Android framework and technology which is one of the most popular mobile platforms now. Besides, this
course also equips sudents with the ability to understand basic idea and some skills to build up a multiplatform
application. In addition, students will be learned about team working and presentation skills.

Noi dung: Gidi thiéu chung vé phat trién ing dung di dong. Cau tric mot chuwong trinh Android,
cac thanh phan co ban cua Android. Lap trinh véi giao dién co ban; lap trinh voi giao dién nang
cao. Luéng va bd dém thoi gian, cac thanh phﬁn thong bao. Thao tac vai file, dich vu. Lap trinh
native. Lap trinh da nén tang.

Contents: Introduction about mobile programming. Android application structure, basic component in Android. Basic
GUI programming, advance GUI programming. Thread and Timer, notifications. Working with File system, services.
Native programming in Android. Multiplatform programing with Xamarin.

IT4542E Quan Iy phat trién phin mém (Management of Software Development - MSD)
- Khéi lugng (Credits): 2(2-0-0-4)
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- Hoc phan tién quyét (Prerequisite) : Khong (None)

- Hoc phan hoc trudc (Pre-courses : Khong (None)

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty I€ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)

Muc tiéu: Mon hoc muc dich gitip sinh vién c6 hiéu biét va ky ning vé: Cac khai niém dic trung
chinh ctia MSD; nam viing quy trinh MSD; cac phuong phap va k¥ thuat quan Iy MSD; nam duoc
cac k¥ thuat chinh dé MSD thanh cong bao gdm: Lap ké hoach (planing); Quan Iy rii ro (risk
management); bao dam chét luong (quality assurance); Kiém soat thay ddi (change control) va
quan ly nhan sy (humain resource management).

Objectives: This course aims to help students have knowledge and skills: understanding the main features of MSD;
master MSD management process;, MSD management methods and techniques; know the key techniques for
successful MSD development such as: Planning; Risk management; quality assurance; Change control and human
resource management.

Noi dung: (0) Gidi thiéu mon hoc. (1) Téng quan cac khai niém co ban. (2) Xac dinh duy an. (3)
T6 chic dy 4n (4). Tao dong luc thiic ddy nhan vién (5) Phan tach cong viéc MSD. (5) Lap ké
hoach dy an MSD (6) Quan 1y rti ro MSD (7) Du toan MSD (8) Giam sat MSD (9) Quan 1y cau
hinh va quéan 1y thay d6i MSD (10) Quan 1y chat lugng MSD (11) Quan 1y chi phi MSD (12) Két
thuc MSD

Contents: (0) Introduction to the subject. (1) Overview of basic concepts. (2) Define the project. (3) Project
organization (4). Motivating employees (5) Separating MSD jobs. (5) MSD project planning (6) MSD risk
management (7) MSD estimation (8) MSD monitoring (9) MSD configuration and change management (10) MSD
quality management (11) MSD Expense Management (12) End of MSD.

IT4210E H¢ nhung (Embedded Systems)

- Khéi lugng (Credits): 3(3-0-1-6)

- Hoc phan tién quyét (Prerequisite): Khong (None)

- Hoc phan hoc trudc (Pre-courses): 1T2110

- Hoc phan song hanh (Corequisite Courses): Khong (None)

- Ty I¢ danh gia (Evaluation ratio): 40% Qua trinh (Progress) + 60% Thi (Final exam)
Muc tiéu: Hoc phan IT4210 giéi thiéu cac kién thirc lién quan t6i viéc xay dung nhitng hé thong
tinh toan c6 twong tac truc tiép v6i cac qua trinh vat Iy nham tao nén nhing thiét bi hay tng dung
tryc tiép gitip nang cao doi sdng con ngudi.
Ngoai ra, mon hoc ciing trang bi cac k¥ ning vé sir dung cac cong cu trong linh vuc phét trién ting
dung hé nhung, bao gdm cong cu thiét ké, md phong, cong cu lap trinh, va k¥ ning doc tai liéu k§
thuét.

Objectives: this course introduces the internal organization of microprocessors and microcontroller systems, called
embedded systems. Embedded systems are the most common computing systems. They interact with physical
processes around our everyday lives to provide convenient and intelligent services. The course will address internal
organization of microprocessor and microcontroller systems; programming in assembly language; input and output
systems, and controlling external devices.

N¢i dung: Tong quan vé h¢ nhung va qui trinh phat trien h¢ nhing, kién triic va cac thanh phan
cua vi xu ly, vi dieu khién. Thiét ke, xay dung phan cting hé nhung cung cac mach phu tr¢ co ban.
Ghép noi hé€ nhiing voi cac thiét bi ngoai vi co ban. Xay dung phan mém cho h¢ nhing bang hop
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ngit hodc C/C++ cho cac chitc nang co ban nhu giao tiép ngoai vi LED, 7-seg LED, LED matrix,
buttons/keypad, bo dinh thoi/dém, xur ly ngét, va cac module truyén thong UART, SPI, 12C, USB.
Contents: Overview of embedded system, Basic hardware configuration of a micro-controller system, Software

development for embedded system, input/output system and interfacing to peripheral devices, hardware and software
development for basic functions including display, timer/counter, interrupt, and communication modules.

IT4735E IoT va ung dung (IoT and Applications)
- Khéi lugng (Credits): 2 (2-1-0-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): IT3283E
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)

Muc tiéu: Hoc phan nay c6 muc dich cung cp cho sinh vién hiéu duoc cac kién thic tong quan
vé Internet of Things (IoT) va xay dung tmg dung cu thé dua trén cac cong nghé cua Internet of
Things. Noi dung chinh ciia hoc phan bao gdm: Kién thirc tong quan vé Internet of Things; kién
trac, mo hinh phéan 16p va cac thanh phan cua hé théng IoT dién hinh; cac giao thirc truyén thong
trong IoT; cac linh vyc Gng dung cia [oT; thu thap, x 1y, luu trii, trinh bay va phan tich dir li€u
IoT; d¢ tin cdy, bao mat va quyén riéng tu trong moi truong IoT. Phan quan trong tiép theo, sinh
vién s€& thuc hién cac budc phéan tich, thiét ké, xay dung trién khai mot ung dung Internet of
Things trong mot s6 linh vyc dién hinh. Bén canh d6 hoc phan ciing cung cip cho sinh vién cac k¥
nang lam viéc nhom, ky nang nghién ciru va thuyét trinh.

Objectives: This course provides students the overview knowledge about Internet of Things (IoT) and implementing
specific applications based on Internet of Things technologies. The main content includes: the overview of Internet of
Things, architecture, layer model and components of an IoT system; commucation protocols in loT; application fields
of IoT; collecting, representing and analyzing loT data, reliability, security and privacy in IoT environment. Another
important content, the students will execute the steps: system analysis and design, programming and implementing to
demonstrate an loT application in the specific fields. In addition, this course also provides students teamwork skills,
research skills and presentation skills.

Noi dung: Kién thirc tong quan vé Internet of Things; Cac linh vuc tmg dung cta IoT; Kién tric,
md hinh phan 16p va cac thanh phan ciia hé thong IoT dién hinh; Cac giao thic truyén thong trong
[oT; Thu thap, trinh bay va xt ly dit liéu IoT; D¢ tin cdy, an toan bao mat va quyén riéng tu trong
moi truong [oT; Bai tdp du an theo nhom thyc hién thiét ké hé théng, trién khai 1ap trinh, xay
dung mét ing dung cu thé cua IoT.

Contents: The overview of Internet of Things, application fields of IoT; Architecture, layer model and components of
an 1oT system; Commucation protocols in loT,; Collecting, representing and analyzing IoT data; Reliability, security

and privacy in loT environment; Teamwork projects for designing, programing and implementing a specific
application of IoT

IT4651E Thiét ké va trién khai mang IP (IP Network Design and Implementation)
- Khéi lugng (Credits): 3(2-0-2-6)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses): IT3080E
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)

37



Muc tiéu: Hoc phan hudng dén cung cip cho sinh vién cac kién thirc chuyén sau vé mang IP. K¢é
thac hoc phﬁn, sinh vién c6 thé 1am chi mot mang [P theo m6 hinh switching hodc routing, bao
gom tir khau phan tich yéu cau, thiét ké logic hé thong mang, trién khai cac thiét bi physic cho hé
thong mang, va xdy dung ciing nhu van hanh céc dich vu trén mang IP nay.

Céc kién thirc méi vé cong nghé mang IP ciing duoc dé cap ¢ muc gidi thiéu, gitip sinh vién c6 thé
lya chon cac hudng nghién ctru chuyén sau.

Objectives: This course aims to provide in-depth knowledge of IP networks technologies for students. By completing
this course, students can master an IP network by both switching or routing mechanism, including requirements
analysis, network system logic design, deployment of physic devices, and build and operate the services on this IP
network. New knowledge about IP network technology is also mentioned at the introductory level, enabling students
to select further research direction.

Noi dung: Kién thirc chuyén sau vé mang IP, phuong phép thiét ké mot mang IP, cac ky thuat
trién khai mang IP noi bd va két ndi voi mang IP cong cong (Internet), cac ki thuat trién khai cac
dich vu trén mang IP ndi b va lién két voi cac dich vu twong Ung trén mang Internet.

Mot phan 16n thoi lwong ctia hoc phan nay 1a cac bai thuc hanh.

Contents: Profesional knowledge of IP network technology, method of designing an IP network, techniques for
deploying private IP network and how to connect with public IP network (Internet), techniques for deploying services
on private IP network and cooperate with the services on the Internet. A part of this course is organized by hands-on
sessions.

D. Thue tip k¥ thuit va Pd an tét nghiép Cir nhin (Engineering Internship and Bachelor Thesis)

1T4948 Thue tip cong nghiép (ITSS Internship)
- Khéi lugng (Credits): 2(0-0-4-4)
- Hoc phan tién quyét (Prerequisite): Khong (None)
- Hoc phan hoc trudc (Pre-courses):
- Hoc phan song hanh (Corequisite Courses): Khong (None)
- Ty 1€ danh gia (Evaluation ratio): 30% Qua trinh (Progress) + 70% Thi (Final exam)
Muc tiéu: Cung cép cho sinh vién co hdi lam quen voi méi truong cong nghiép
Objectives: Provide students the oppotunity to be familiar with working evironement in industry.
Noi dung: Sinh vién thyc hién cong viéc theo yéu cau ciia doanh nghiép.

Contents: Students performed tasks according to the requirements of compagnies.

IT4125E Bachelor Thesis

- Khéi lugng (Credits): 6(0-0-12-12)

- Hoc phﬁn tién quyét (Prerequisite): Khong (None)

- Hoc phén hoc trude (Pre-courses): IT5023E, IT5024E

- Hoc phén song hanh (Corequisite Courses): Khong (None)

- Ty 1€ danh gia (Evaluation ratio): 50% Qua trinh (Progress) + 50% Thi (Final exam)
Muc tiéu: Muc tiéu cia D6 an Tt nghiép 1a giai phap cho van dé dat ra & GR1 va phat trién trong
GR2, quyén d6 4n va bai thuyét trinh cudi cing. D6 an phai dat dugc cac yéu cau vé tinh doc dao,
tinh hitu ich, tinh kha thi, tinh d& doc va do tin cdy. Sinh vién phai bao v¢ dd an ctia minh trude
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hoi dong danh gia. Cac thanh vién hoi dong s& dat cau hoi va sinh vién duoc ky vong c6 thé tra 1oi
thanh cong tat ca cac cau hoi.

Objectives: The Goal of Graduation Thesis is a solution to the problem that has been identified in GRI and develop in
GR2, the thesis and final presentation. The thesis has to attain the requirements of originality, usefulness, feasibility,

readability and reliability. Students must defense their thesis in front of an evaluation committee. Attendances will
give some questions. The students are expected to be able to defend against all of questions successfully

Noi dung: Mén hoc nay 1a budc cudi cing cta toan bd hoat dong Nghién ctru Tt nghiép sau
GR1, GR2. Pau tién, sinh vién phai viét luan van tot nghiép va trinh bay két qua nghién ctru trong
budi bao vé cubi khoa. Nguoi huéng dan sé giup dd sinh vién va hoan thanh quyén do an. Sau khi
ndp do 4n an, sinh vién phai chuan bi mot bai thuyét trinh dé trinh bay truéc hoi dong danh gia.

Contents: This course is the final step of the whole Graduation Research activities followed by GR1, GR2.
Firstly, students have to write a graduation thesis and present the research result in the final presentation

meeting. Supervisors will help students and brash-up the thesis. After submitting the thesis, students must
prepare a thesis presentation for presenting in front of an evaluation committee.
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5. Qua trinh cép nhat chuong trinh dao tao (Program change log)
LAN CAP NHAT: 01

S6 Quyét dinh/To trinh/Céng van:

Ky ngay: 16/12/2021

Phong Pao tao nhéan ngay:

Ap dung tir khéa: tir hoc ky 2021-2

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chi néu c6):
- Cap nhat ty 1¢ danh gia mon Database theo yéu cau nhom chuyén mon.

- B6 mén phuy thudc IT3230E cho mon Database lab dé dung véi dé cuong.
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LAN CAP NHAT: 02

S6 Quyét dinh/To trinh/Céng van:
Ky ngay: 22/2/2022

Phong Pao tao nhéan ngay:

Ap dung tir khoéa:

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chi néu c6):
- Cap nhat diéu kién cta mén IT4082E, bé mon diéu kién IT3312E thay bang mon IT3100E:
Object Oriented Language and Theory (Java)
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LAN CAP NHAT: 03

S6 Quyét dinh/To trinh/Céng van:
Ky ngay: 9/3/2022

Phong Pao tao nhéan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chii néu c6):
Stra 16i trong Khung, chuong trinh dao tao, muc cac mon Softskill tor 7TC bt bude + 2 TC
tu chon sang 3 TC bat bude + 6 TC tu chon.
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LAN CAP NHAT: 04

S6 Quyét dinh/To trinh/Céng van:
Ky ngay:

Phong Pao tao nhan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chi néu c6):
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LAN CAP NHAT: 05

S6 Quyét dinh/To trinh/Céng van:
Ky ngay:

Phong Pao tao nhan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chi néu c6):
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LAN CAP NHAT: 06

S6 Quyét dinh/To trinh/Céng van:
Ky ngay:

Phong Pao tao nhan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chi néu c6):
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LAN CAP NHAT: 07

S6 Quyét dinh/To trinh/Céng van:
Ky ngay:

Phong Pao tao nhan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chi néu c6):
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LAN CAP NHAT: 08

S6 Quyét dinh/To trinh/Céng van:
Ky ngay:

Phong Pao tao nhan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chi néu c6):

48



LAN CAP NHAT: 09

S6 Quyét dinh/To trinh/Céng van:
Ky ngay:

Phong Pao tao nhan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chi néu c6):
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LAN CAP NHAT: 10

S6 Quyét dinh/To trinh/Céng van:
Ky ngay:

Phong Pao tao nhan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tém tit cua dé xut cap nhat (kém ghi chi néu c6):
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