BO GIAO DUC VA PAO TAO
TRUONG PAI HOC BACH KHOA HA NOI

MINISTRY OF EDUCATION AND TRAINING
HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY

CHUONG TRINH
PAO TAO ELITECH
2025

CU NHAN KY THUAT
CHUONG TRINH TIEN TIEN HE
THONG NHUNG THONG MINH VA
INTERNET VAN VAT

ELITECH EDUCATION PROGRAM 2025
BACHELOR OF ENGINEERING ADVANCED
PROGRAM IN SMART EMBEDDED SYSTEM

AND IoT



CHUONG TRINH PAO TAO
ELITECH

CU NHAN KY THUAT
CHUONG TRINH TIEN TIEN

HE THONG NHUNG THONG MINH VA
INTERNET VAN VAT

T/M Hi dong xay dung va Phé duyét ban hanh
phat trién chwong trinh
dao tao

Ngay thang ~ nam Ngay thang — nam
CHU TICH HOI PONG HIEU TRUONG



MUC LUC (CONTENTS)
1. MUC TIEU CHUONG TRINH PAO TAO (PROGRAM GOALS)

2. CHUAN PAU RA CUA CHUONG TRINH PAO TAO (PROGRAM LEARNING
OUTCOMES)

3. NOIDUNG CHUONG TRINH (PROGRAM CONTENT)

3.1 CAU TRUC CHUNG CUA CHUONG TRINH DAO TAO (GENERAL PROGRAM STRUCTURE)
3.2 DANHMUC HOC PHAN VA KE HOACH HOC TAP CHUAN (COURSE LIST & SCHEDULE)

4. MO TA TOM TAT HQC PHAN (COURSE OUTLINES)

SSH1111 Triét hoc Mdc — Lénin I (Fundamental Principles of Marxism- Leninism I)
SSH1121 Kinh té chinh tri Mdc - Lénin (Fundamental Principles of Marxism- Leninism
1)

SSH1131 Chu nghia xd hoi khoa hoc (Science Socialism)

SSH1151 Tu tuwong H6 Chi Minh (Ho-Chi-Minh's Thought)

SSH1141 Lich s BPang Cong san Viét Nam (Revolution Policy of Vietnamese
Communist Party)

EMI1170 Phap luat dai cuong (General Law)

MIL1110 Puwong 16i quén sw ciia Pang (Vietnam Communist Party’s Direction on the
National Defense)

MIL1120 Céng tic quoc phong, an ninh (Introduction to the National Defense)
MIL1130 Qudn sir chung va chién thudt, kj thudt ban sing tiéu lién AK (CKC) (General
Military Education)

MII1111 Giaitich I (Calculus 1)

MI1121 Giai tich Il (Calculus 1)

MI1131 Giai tich 11l (Calculus 111)

MI1141 Pai sé (Algebra)

MI2020 Xdc sudt thong ké (Probability and Statistics)

MI2010 Phuwong phdp tinh (Numerical methods)

PHII111 Vatly dai cwong I (Physics 1)

PHI1122 Vatly dai cwong II (Physics 1)

ET2022 Technical Writing and Presentation

ET2000 Nhép mén ky thudt Dién tir - Vién thong (Introduction to Electronics &
Telecomunication Engineering)

ET2072 Ly thuyét thong tin (Information Theory)

ET2050F Ly thuyét mach (Circuit theory)

ET2042 Linh kién dién tu (Electronic Devices)

ET2100E Cau triic dit liéu va gidi thudt (Data Structure and Algorithms

ET2031E Ky thudt ldp trinh C/C++ (C/C++ Programming Language)

ET2050 Ly thuyét mach (Circuit theory)

ET3220 Dién tir s6 (Digital Electronics)

ET2082 Do luong dién tir (Electronic measurement)



ET3300
ET4321
ET4361

ET4292
ET4231
ET4032
ET4245
ET3311
ET4435
ET3250
ET3291
ET4012
ET4250
ET3180
ET3270
ET4900
ET4924

Ky thuat vi xuwr ly (Microprocessors)

Nguyén Iy siéu cao tan (Principle of microwave engineering)

Hé thong nhiing va thiét ké giao tiép nhiing (Embedded System and Interface)
28

Hé diéu hanh nhiing (Embedded operating systems)

Mang may tinh va loT (Computer Networks and loT)

Thiét ké IC twong tir (Analog IC design)

Tri tué nhan tao va ung dung (Al and Applications)

An toan thong tin (Information security)

Lap trinh song song (Parallel programming)

Théng tin s6 (Digital Communications)

Do dan thiét ké phan mém nhiing (Design project of Embedded software)
Do dan thiét ké thiét bi nhiing (Design project of Embedded equipment)
Hé thong vién théng (Telecommunication systems)

Théng tin vé tuyén (Wireless communications)

Thuec tap ky thudt (Engineering Practicum) 6

Do dan tot nghiép cir nhan (Bachelor Thesis)

Do dn nghién ciru (Bachelor research-based Thesis)

QUA TRINH CAP NHAT CHUONG TRINH PAO TAO (PROGRAM CHANGE

LOG)



BO GIAO DUC VA PAO TAO
TRUONG PH BACH KHOA HA NQI

CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lap - Tw do - Hanh phuc

CHUONG TRINH PAO TAO ELITECH

Tén chwong trinh:

Name of program:

Trinh d¢ dao tao:
Education level:
Nganh dao tao:
Major:

Ma nganh:

Program codes:

Thoi gian dao tao:

Duration:

Bang t6t nghiép:
Degrees:

Khoi lrgng kién
thirc toan khoa:
Credits in total:

(Ban hanh tai Quyét dinh s6

CU NHAN KY THUAT
Education Program
Bachelor of Engineering

Chuong trinh tién tién Hé théng nhung théng minh va Internet
van vat

Advanced Program in Smart Embedded System and Internet of
Things

Cu nhan

Bachelor

Cir nhan Ky thuat dién tir - vién thong

Bachelor in Electronics and Telecommunication Engineering
7520207

7520207

4 nam

4 years

Cur nhan K¥ thuét dién tir - vién thong

Bachelor in Electronics and Telecommunication Engineering

132 tin chi
132 credits

/QD-DHBK-DT ngay thang nam

cua Hiéu truong Truong Pai hoc Bach khoa Ha No6i)



1. MUC TIEU CHUONG TRIiNH PAO TAO (PROGRAM GOALS)
Sinh vién t6t nghiép chuong trinh Cir nhan c¢6 kha ning:

On successful completion of the Bachelor program, students will

- (o kha nang ap dung kién thirc co ban vé Toan hoc va khoa hoc ty nhién va kién thurc
chuyén mon virng chéc trong linh vuc H¢ théng nhung thong minh va Internet van vat,
dé dam bao kha ning tu dao tao nang cao trinh d6 chuyén mén, dap ing yéu cau cong
viéc thuc té.

Have ability to apply knowledge of Math, science, and fundamental engineering knowledge of

Smart Embedded System and Internet of Things to be able to self-educate and enhance specialty
for future career.

- €6 kién thirc vé& quan tri va quan 1y, c6 ning luc tu duy mot cach hé théng, pham chat
c4 nhan va k¥ niang 1am viéc chuyén nghiép can thiét, va nang luc ngoai ngit tiéng Nhat
can thiét dé thich ung voi moi truong lam viée, moi truong xa hoi quéc té, da van hoa.
Have bbility to apply administration and management knowledge, systematical thinking,
professional skills and attitudes, Janpanese language to adapt to international, multi-culture
working environments and society.

2. CHUAN PAU RA CUA CHUONG TRINH PAO TAO (PROGRAM LEARNING

OUTCOMES)

- PLOTI: Ap dung kién thtrc nén tang vé toan hoc, khoa hoc tu nhién, khoa hoc xa hoi va
co sO nganh dé mo ta cac van dé k¥ thuéat trong linh vuc Dién tir — Vién thong, CNTT.
Apply foundational knowledge of mathematics, natural sciences, social sciences, and
fundamental engineering to describe technical problems in the fields of electronics
telecommunications and information technology.

- PLO 2: Phan tich cac thanh phan trong h¢ thong nhung thong minh va IoT
Analyze specification and components in a smart embedded system and loT.

- PLO 3: Trién khai va danh gia cac phan mém dép tmg yéu cau k¥ thuat cua hé thong nhung
thong minh va I[oT

Implement and evaluate software to meet engineering requirements of a smart embedded system and
IoT.

- PLO 4: Trién khai va danh gia hi¢u nang va tinh phu hop ctia mach dién tir, vi mach ban
dan va may tinh nhing co ban dé giai quyét cac bai toan k¥ thuat trong linh vuc Hé thong
nhing thong minh va IoT.

Implement and evaluate the performance and suitability of electronic circuits, semiconductor
IC, and basic embedded computers to solve technical problems in the field of smart embedded
system and IloT.

- PLO 5: Str dung thanh thao c6ng cu mé phong va phén tich ki thuat dé hd trg thiét ké, kiém
thir va cai tién vi mach ban dan va hé théng nhiing thong minh va IoT
Proficiently use simulation and technical analysis tools to support the design, testing and
improvement of ICs smart embedded system and 1oT.

- PLO 6: Str dung thanh thao cac ngon ngit 1ap trinh, thiét bi han mach, thiét bi do ludng dé
phat trién cac ung dung k¥ thuat Dién tir - Vién thong, CNTT.

Proficiently use specialized programming languages to develop applications in

Electronics, Telecommunications, and IT. |



PLO 7: Thé hién k¥ ning tu duy phan bién, sang tao, va hoc tap su6t doi nham thich img
v6i cac thay d6i cong nghé

Demonstrate critical thinking, creativity, and lifelong learning skills to adapt to
technological changes.

PLO 8: Lam viéc hiéu qua trong nhom da nganhva moéi trudong quéc té, sir dung cac k§
ning giao tiép va ngoai ngit tiéng Nhat trong giao tiép nghé nghiép.

Work effectively in interdisciplinary teams and international environments, using
communication and Japanese language skills in professional contexts (N4 Japanese
certificate or equivalent)

PLO 9: Thé hién trach nhiém xa hoi, dao dirc nghé nghiép va tuén thii cac quy chuén,
tiéu chuan trong nganh k¥ thuat Pién ti- Vién thong, CNTT

Demonstrate social responsibility, professional ethics, and compliance with standards
and regulations in Electronics and Telecommunications engineering, information
technology.

PLO 10: Tham gia thiét ké va trién khai cac chi dé nghién ciru cap PO AN dé tim giai
phap cho céc van dé k¥ thuat trong linh vuc Dién tu- Vién thong, CNTT

Participate in designing and implementing research topics at the project level to find
solutions to technical problems in electronics and telecommunications, information
technology.

PLO 11: Ap dung thanh thao cac cong cu va cong nghé sé, bao g@)m tri tué nhan tao, dé
thu thap va phan tich dit liéu, giai quyét van dé, sang tao ndi dung, giao tiép va hop tac
hiéu qua trong moi truong lam viéc s6, mot cach an toan va c6 trach nhiém.
Proficiently apply digital tools and technologies, including artificial intelligence, to
collect and analyze data, solve problems, create content, communicate and collaborate
effectively in a digital working environment, in a safe and responsible manner.



3. NOI DUNG CHUONG TRINH (PROGRAM CONTENT)

3.1 Ciu triic chung ciia chwong trinh dao tao (General Program Structure)

BAC CU NHAN
Khdi kién thic Tin chi Ghi cha
(Professional component) (Credit) (Note)
Giao duc dai cwong 57
(General Education)
Toan va khoa hoc co ban 0 Thiét ké phu hop theo nhom nganh dio tao
(Mathematics and basic sciences) (Major oriented)
Ly luan chinh tri
Phap luat dai cuong 13
L d politi .
(Law and politics) Theo quy dinh ctia B GD&DT
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 6 Theo 1§ trinh hoc tiéng Anh ciia CTTT K62
(English) (Following English studying progress of Cohort 62)
Gido duc chuyén nghiép 81
(Professional Education)
Co so va cot 161 nganh 43 Bao gom tir 2 d6 an thiét ké, ché tao/trién khai.
(Basic and Core of Engineering) (consist of 2 design projects)
Kién thrc bb trg Gompaiphinkién thiebit bupe:
. - 1€n thuc bo trg ve xa noi, 01 ngnigp va cac Ky
Soft skill
(Soft skills) 9 nang khac (6TC);
- Technical Writing and Presentation (3TC).
Include of 02 compulsory modules:
- Social/Start-up/other skill (6 credits)
- Technical Writing and Presentation (3 credits)

) Khéi kién thﬁ’c hoc phf?m tu chon tao diéu kién cho sinh
Kién thuc tu chon 16 vién hoc tiép can theo mét linh vyc ing dung.
(Elective knowledge) Elective knowledge provides specialized knowledge oriented

towards different concentrations.

Sinh vién thyc hi€én mot trong hai su lya chon sau (8TC):
Students have one of the following two options (8 credits):




Thue tap ki thuat va D6 an
cu nhan (Danh cho SV
khong hoc tich hop thac si) 8

(Engineering Practicum and Pd an cir nhan (6TC)
Bachelor thesis)

Thuec tap ky thuat (2TC) dugc thuc hién bén ngoai co
sO cong nghié¢p

Engineering Practicum (2 credits) is carried out in industrial
facilities/companies

Bachelor thesis (6 credits)

Do an nghién ctru la mot bao cao khoa hoc li€n quan

Do an nghién ctru (danh cho dén mot huéng (hodc dé tai) nghién ctru do ngudi hoc
SV dang ky hoc tich hop ] dé xuat dudi sy hudng dan cuia gidng vién.
thac si) Bachelor research-based thesis is in form of a scientific

(Bachelor research-based thesis) report, its research topic is proposed by student. Student

must carry out thesis under lecturer’s supervision.

Tong cong chwong trinh
cir nhan (Total)

132 tin chi (132 credits)

3.2 Danh muc hoc phén va ké hoach hoc tdp chuin (Course list & Schedule)

KHOI KY HQC
TT | MASO TEN HQC PHAN LUQNG (Semester)
(No.) | (Course ID) (Course Name) (Tin chi) 1121 3 14lsl6l7s
) (Credit)
CU NHAN HE THONG NHUNG THONG MINH VA
IoT 132
(Bachelor in Smart Embedded System and Internet of Things)
Ly luan chinh tri + Phap luit dai cwong
. L.t < 132
(Laws and politics)
Triét hoc Méac — Lénin [
1 SSH1111 | (Fundamental Principles of Marxism- 3(3-0-0-6) 3
Leninism 1)
Kinh té chinh tri Méac - Lénin
2 SSH1121 | (Fundamental Principles of Marxism- 2(2-0-0-4) 2
Leninism I1)
Chu nghia xa hoi khoa hoc
3 | SSH1I31 (Science socialism) 2(2-0-0-4) 2
Lich st Pang Cong san Viét Nam
4 SSH1141 | (Revolution Policy of Vietnamese 2(2-0-0-4) 2
Communist Party)
Tu tudéng HO6 Chi Minh
5 | S5H1151 (Ho-Chi-Minh’s Thought) 2(2-0-0-4) 2
Phép luat dai cuon
6 | EM1170 (Ge’fem  Law & 2(2-0-0-4) |,
Giao duc thé chét (Physical Education) 5
Ly luan thé duc thé thao
7 PE1014 (Theory in Sport) 1(0-0-2-0) | x
8 | PE1024 %‘V’V‘i;‘-’;mg) 1(0-0-2-0) | | x
Tu chon thé duc 1
9 Tu Chgn h (Elective course 1) 1(0-0-2-0) X
10 trong dan Tu chon thé duc 2 1(0-0-2-0) X
muc (Elective course 2)




| e [TechnBeaes 10020
Giao duc Quoc phong - An ninh (165 tiet)
(Military Education) i
Puodng 161 quan su ctia Dang
12 | MIL1110 | (Vietnam Communist Party’s Direction 0(3-0-0-6)
on the Nationle Defense)
13 | MILII20 | e e Noional eferse) | 93006
QS chung va chién thuat, k¥ thuat
14 | MIL1130 | ban sung ti¢u lién AK (CKC) 0(3-2-0-8)
(General Military Education)
Tiéng Anh (English) 6
15 | FL1100 Tiéng Anh 1 3(0-6-0-6)
16 | FL1101 Tiéng Anh 2 3(0-6-0-6)
Tiéng Nhat (Japanese)
17 | JP1111 Tiéng Nhat 1 4(0-8-0-8)
18 | JP1121 Tiéng Nhat 2 4(0-8-0-8)
19 | JP1134 Tiéng Nhat 3 4(0-8-0-8)
20 | JP2113 Tiéng Nhat 4 4(0-8-0-8)
21 | JP2123 Tiéng Nhat 5 4(0-8-0-8)
22 | JP2124 Tiéng Nhat 6 4(0-8-0-8)
23 | JP2125 Tiéng Nhat 7 3(0-6-0-6)
Khoi kié'n. thirc Toén Vz‘} Khoa hgc co bin 32
(Mathematics and basic sciences)
24 | MI1111 Giai tich I (Analysis 1) 4(3-2-0-8)
25 | MI1121 Giai tich Il (4nalysis 1I) 3(2-2-0-6)
26 | MI1131 Giai tich III (Analysis I1I) 3(2-2-0-6)
27 | MI1141 Dai s6 (4lgebra) 4(3-2-0-8)
28 | M0 | e e Susics) 2(2-0-04)
29 | MI2010 Phuong phap tinh (Numerical method) | 3(2-2-0-6)
30 | PH1111 Vat 1y dai cuong 1 (Physics 1) 4(2-2-1-8)
31 | PHI1122 Vit 1y dai cuong II (Physics II) 4(3-2-1-8)
32 | PH3330 Vat 1y dién t (Electronic Physics) 3(3-0-0-6)
33 | IT1110 Tin hoc dai cuong (Basic Informatic) 4(3-1-1-8)
Co s va cot 16i nganh (Basic and Core of Engineering) 48
Nhap mén Dién tir - Vién thong
34 | ET2000 (Introduction of Electronic and 2(2-0-1-4)
Telecommunication Engineering)
35 | ET2021 %;Cl; %)rfzgtzt')citnm ) 2(0-0-4-4)
36 | ET2042 I(Jérllehc;loezg llgr;\zi’es) 2(2-0-1-6)
37 | ET2100 | o ctures and digorims | 2C-1-04
38 | ET2050 Ly thuyét mach (Circuit Theory) 3(3-0-1-6)
39 | ET2060 Tin hiéu va hé thong 3(3-1-0-6)

(Signals and Systems)




Ly thuyét thong tin (Information

ET2072 -0-1-

40 Theory) 2(2-0-1-4)

bién tir sb

41 | ET3220 (Digital Electronics) 3(3-0-1-6)

Do luong dién tir

42 | ET2082 (Electronics Measurement) 2(2-:0-1-4)

bién tir tuong tw
43 | ET3231 (Analog Circuits) 3(3-0-1-6)
Ky thuat 1ap trinh C/C++

44 | ET2031 (C/C++ Programming Language)) 2(2-0-1-4)

45 | ET4321 Nguyén 1y siéu cao tan 3(3-0-1-6)
Ky thuat vi xu ly

46 | ET3300 (Microprocessor Technique) 3(3-1-0-6)
Pa phuong tién

47 | ET4260 (Multimedia) 2(2-0-1-4)
Heé thong nhung va thiét ké giao tiép
nhiing

ET4361 -1-1-

48 (Embedded system and interface 3(2-1-1-6)
design)
He¢ diéu hanh nhung

49 | ET4292 (Embedded operating system) 3(2-1-1-6)
Mang may tinh va [oT

50 | ET4231 (Computer Network and IoT) 3(3-0-1-6)
D6 an thiét ké phan mém nhing

51 | ET3291 (Embedded Software Design) 2(0-0-4-4)
D6 an thiét ké thiét bi nhung

52 | ET4012 (Embedded Device Design) 2(0-0-4-4)

Kién thirc b tro (Soft Skills) 9

Quan tri hoc dai cuong

53 | EMI1010 (Introduction to Management) 2(2-1-0-4)
Vin hoa kinh doanh va tinh than
khoi nghiép 1.0

>4 | EMII30 (Business Culture and 2(2-1-0-4)
Entrepreneurship)
Tam 1y hoc ng dung

55 | ED3280 (Applied Psychology) 2(1-2-0-4)

56 | ED3220 | K§ nang mém (Soft Skills) 2(1-2-0-4)
Thiét ké my thuat cong nghiép

57 | TEX3123 (Industrial Design) 2(1-2-0-4)
Tu duy cong nghé va thiét ké ky

58 | ET3262 thuét (Technology and Technical Design | 2(1-2-0-4)
Thinking)
59 | ET2022 Technical Writing and Presentation 3(2-2-0-6)
Kién thite tw chon (tu chon 16TC hgc phan) 16
(Elective knowledge)
60 | ET4032 Thiét ké IC tuong tu 2(2-1-0-4)
61 | ET4340 Thiét ké VLSI 3(3-1-0-6)
(VLSI design)
Tri tu€ nhan tao va tng dung

62 | ET4245 (Artificial Intelligence and 3(3-1-0-6)
Applications)

63 | ET3311 An toan thong tin 3(3-1-0-6)

(Informatic Security)




64 | ET3250 %?;;tga;igsémmunications) 3(3-0-1-6) &
65 | ET4435 Z‘;‘gg}g};‘r’gggyﬁﬁg) 2(2-1-0-4) 3
66 | ETa50 | atat inai e Deay | 36106 ;
6 Tt | enions 3(-0-1-6) ;

Sinh vién thuc hi€én mot trong hai su lva chon sau (8TC):
Students have one of the following two options (8 credits)
Thuc tap ky thuiat va D6 an cit nhan (danh cho SV

khong hoc tich hgp Thac si) 8
(Bachelor research-based thesis)
Thuyec tap ky thuat
68 | ET3270 (Engineering Practicum) 2(0-0-4-4) 2
Db an cr nhan 6(0-0-12-
69 | ET4900 (Bachelor Thesis) 12) 6
Do 4n nghién ciru (danh cho SV hoc tich hop Thac si) 3
(Bachelor research-based thesis)
Db an nghién ctru ctr nhin 8(0-0-16-
70 | ET4924 (Bachelor research-based Thesis) 32) 8

4. Mo ta tém tit hoc phan (Course Outlines)

SSHI1111 Triét hoc Mdc — Lénin I (Fundamental Principles of Marxism- Leninism 1)
Khéi lugng (Credits): 2(2-1-0-4)

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

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

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

Muc tiéu: Cung cip cho sinh vién nhiing co s& 1y luén co ban nhat dé tir d6 c6 thé tiép can dugc
noi dung hoc phan Tu twéng H6 Chi Minh va Puong 16i cach mang ciia Dang Cong san Viét
Nam, hiéu biét nén tang tu tuong ciia Pang; Xay dung niém tin, Iy tuong cach mang cho sinh
vién; Timg budc xéc lap thé gidi quan, nhan sinh quan va phuong phép luan chung nhat dé tiép
can cac khoa hoc chuyén nganh dugc dao tao.

Objectives: Providing students with the most basic rationale from which to access the content of Ho Chi Minh
Thought and the Revolution Policy of Vietnamese Communist Party courses, understanding the Party's ideological
foundation; Building trust, revolutionary ideals for students; Step by step establishes the most general worldview,

ecology and methodology to reach the professional majors.
Néi dung: Gi6i thidu khai luge vé chii nghia Mac-Lénin va mot s6 van dé chung cua hoc phan.
Nhimng noi dung co ban vé thé gi6i quan va phuong phap luan cta chi nghia Mac-Lénin.

Content: Introducing the concept of Marxism-Leninism and some general issues of the course. Basics of the

worldview and methodology of Marxism-Leninism.



SSH1121 Kinh té chinh tri Mdc - Lénin (Fundamental Principles of Marxism- Leninism
n

Khéi luong (Credits): 3(2-1-0-6)

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

Hoc phan hoc truéc (Pre-courses): SSH1110

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

Muc tiéu: Cung cap cho sinh vién nhimng hiéu biét vé cac nguyén 1y co ban ctia ch nghia Mac-
Lénin tir d6 x4c 1ap co s& Iy luan dé c6 thé tiép can ndi dung hoc phan Tu tudng HO Chi Minh
va hoc phan Pudng 16i cach mang ctia Pang Cong san Viét Nam. Timg bude xac 1ap thé gisi
quan, phuong phéap luan chung nhét dé sinh vién tiép cin cac khoa hoc chuyén nganh duoc dao
tao. Xay dung, phat trién nhéan sinh quan cach mang va tu dudng dao dirc con ngudi mai.
Objectives: Providing students with an understanding of the basic principles of Marxism-Leninism from which to
establish a basic rationale to be able to access the content of Ho Chi Minh's Thought and the Revolution Policy of
Vietnamese Communist Party courses. Step by step establishing the most general worldview and methodology for
students to reach the professional majors. Developing revolutionary outlook on life and cultivating new human
morality.

Ni dung: Nhing ndi dung co ban ctia phan Kinh té Chinh trj Mac - Lénin va Chu nghia x4 hoi
khoa hoc. Trong tdm cua hoc thuyét kinh té cta chii nghia Méac-Lénin vé phuong thirc san xuét
tu ban cht nghia; Nhimg ndi dung co ban 1y ludn cia chii nghia Mac-Lénin vé chu nghia x4
hoi; Chi nghia xa hoi hién thuc va trién vong.

Content: Basic contents of Political Economy of Marxism-Leninism and Scientific socialism. The focus of

economic theory of Marxism-Leninism on capitalist production methods; The basic contents of Marxism-Leninism
theory of socialism; Real socialism and prospects.

SSH1131 Chu nghia xa hoi khoa hoc (Science Socialism)
Khéi luong (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)

SSH1151 Tw twong Ho6 Chi Minh (Ho-Chi-Minh's Thought)

Khéi luong (Credits): 2(2-0-0-4)

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

Hoc phén hoc trude (Pre-courses): SSH1110, SSH1120

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

Muc tiéu: Cung cip cho sinh vién nhitng hiéu biét ¢6 tinh hé théng vé tu tudng, dao dirc, gia
trj van hoa H6 Chi Minh va nhiing kién thirc co ban vé sy van dung sang tao chii nghia Mac —
Lénin ciia H5 Chi Minh ¢ Viét nam. Cuing v6i hoc phan Nhitng nguyén Iy co ban ciia cht nghia
Maéc-Lénin tao 1ap cho sinh vién nhiing hiéu biét v& nén tang tu twong, kim chi nam hanh dong
cua Pang va cua cach mang nudc ta.

Objectives: Providing students with a systematic understanding of Ho Chi Minh's ideology, ethics, cultural values
and the basic knowledge of Ho Chi Minh's creative application of Marxism-Leninism in Vietnam. In combination



with the course Fundamental Principles of Marxism-Leninism, the course will help students to have knowledge of
ideological foundation, guideline of the Vietnamese Communist Party and Vietnam revolution.

Néi dung: Khai quat co sd, qua trinh hinh thanh va phat trién tu twéng Hd Chi Minh; Nhimg
n6i dung co ban cua tu twdng HO Chi Minh vé con dudng cach mang Viét nam trong cach mang
gidi phong dan toc va xay dung Chu nghia xa hoi

Content: Overview of the basis, the process of formation and development of Ho Chi Minh's thought, The basic

contents of Ho Chi Minh's thought regarding of the Vietnam revolution during revolution of national liberation
and the construction of Socialism.

SSH1141 Lich sw Ddng Cong san Viét Nam (Revolution Policy of Vietnamese
Communist Party)

Khéi luong (Credits): 3(2-1-0-6)

Hoc phén tién quyét (Prerequisite): Khong (None)

Hoc phﬁn hoc trudc (Pre-courses): SSH1110, SSH1120, SSH1050

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

Muc tiéu: Cung cap cho sinh vién nhiing noi dung co ban ciia duong 16i cich mang ciia Pang
Cong san Viét Nam, trong d6 cha yéu tap trung vao duong 16i ctia Dang thoi ky doi méi trén
mét sb linh vuc co ban cua doi séng xa hoi phuc vu cho cudce séng va cong tac. Xay dung cho
sinh vién niém tin vao sy 1dnh dao cua Dang, theo muc ti€u, ly tuéng cia Bang. Giup sinh vién
van dung kién thtrc chuyén nganh dé chu dong, tich cuc trong giai quyét nhitng van dé kinh té,
chinh tri, van ho4, xa hoi theo duong 161, chinh séch, phép ludt ctia Pang va Nha nudc.
Objectives: Providing students with the basic contents of the revolutionary policy of the Communist Party of
Vietnam, which mainly focuses on policy of the Communist Party during reform process applied in some basic
areas of social life. Building students' trust in the Communist Party's leadership following the Communist Party's
goals and ideals. Helping students to apply major's knowledge to proactively and positively solve economic,
political, cultural and social issues according to the Communist Party's and State's guidelines, policies and laws.
Néi dung: Cung cap cho sinh vién nhimg hiéu biét co ban c6 hé thong vé duong 16i ciia Dang
trong cac thoi ky cach mang, dic biét 1a duong 16i trong thoi ky d6i moi dat nude: Puong 16i
cong nghiép hoa. Puong 16i xdy dung nén kinh té thi truong dinh huéng xa hoi chi nghia.
Puong 16i xdy dung hé thdng chinh tri. Puong 16i xdy dung, phat trién nén van hoa va giai
quyét cac van dé xa hoi. Puong 16i dbi ngoai.

Content: Systematic understanding of the Communist Party's policy in revolutionary periods, especially during

national reform: industrialization guideline, guideline to build a socialist-oriented economy market, guideline to

build political system, guidelien to develop culture and solve social problems, diplomacy in foreign policy.

EMI1170 Phap ludt dai cwong (General Law)

Khéi luong (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 ciia khoa hoc

phap 1y vé Nha nudc va Phéap luat, nhitng ndi dung co ban cua cac nganh luat gbc nhu Hién

phéap, Hanh chinh, Dan sy, Hinh sy trong hé théng Phap luat Vi¢t Nam. Déng thoi trang bi cho
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sinh vién kién thirc Phap ludt chuyén nganh gitp sinh vién biét 4p dung Phap luat trong cudc
song va cong viéc.

Objective: 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.

Néi dung: Khai quat vé ngudn gdc ra doi nha nuéc va phap luat; ban chat, chirc ning va cac
kiéu nha nudc, phap luat; vé bd may Nha nudc CHXHCN Viét Nam; vé hé thong vin ban quy
pham phap luat; thuc hi¢n phap luat, vi pham phép luat va trach nhi€ém phap ly. Gidi thi¢u
nhirng noi dung co ban nhét cta nhitng nganh luat cha yéu ¢ nudc ta hién nay.

Content: 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.

MIL1110 DPuong 16i quan sw ciia Ping (Vietnam Communist Party’s Direction on the
National Defense)

Khéi lugng: 0(3-0-0-6)

Hoc phan tién quyét: Khong

Hoc phan hoc trudc: SSH1130

Hoc phan song hanh: Khong

Muc tiéu: Trang bi cho sinh vién nhiing kién thiic co ban ctia chti nghia Mac - Lénin, tu tudng
Hob Chi Minh vé chién tranh, quan doi va bao vé T6 qudc; nhan thirc ding vé ngudn gdc, ban
chat chién tranh; cac quan diém ctia Pang vé xay dung nén qudc phong toan dan, lyc lugng vil
trang nhan dan dé tién hanh chién tranh nhan dan bao vé T6 qudc Viét Nam XHCN. Giup sinh
vién buéc dau tim hiéu ngh¢ thuat danh giac cia ong cha ta va ngh¢ thuat quan sy Viét Nam tur
khi c6 Dang.

Noi dung: Ddi tuong, phuong phap nghién ctru hoc phan Gido duc quéc phong - an ninh; Quan
diém cua chu nghia Mac - Lénin, tu tudng H6 Chi Minh vé chién tranh, quan doi va bao vé TH
qudc; Xay dung nén qudc phong toan dan, an ninh nhan dan; Chién tranh nhan dan bao vé T6
quéc Viét Nam xa hoi chu nghia; Xay dung luc lugng vii trang nhan dan Vi€t Nam; Két hop
phat trién kinh té - x4 hoi v6i ting cuong cung c¢b quc phong - an ninh; Nghé thuat quan sy
Viét Nam.

MIL1120 Céng tic quéc phong, an ninh (Introduction to the National Defense)
Khéi lugng: 0(3-0-0-6)

Hoc phén tién quyét: Khong

Hoc phén hoc trudce: Khong

Hoc phan song hanh: Khong

Muc tiéu: Gilp sinh vién nhan thirc dugc am muu thi doan cua céc thé luc thu dich dbi voi
cach mang Viét Nam trong giai doan hién nay, trén co s& do d4u tranh, phong chéng chién lugc

“dién bién hoa binh”, bao loan lat d6 cua cac thé luc thu dich; ddu tranh phong chéng dich loi
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dung van d& dan toc va ton gido chdng pha cach mang Viét Nam dé giir gin an ninh chinh trj va
bao vé toan ven lanh thd Viét Nam XHCN.

Trang bi cho sinh vién kién thirc vé chién tranh cong nghé cao; kién thire vé xay dung luc luong
dan quan ty v¢, luc lugng du bi dong vién, phong trao toan dan dAu tranh phong chéng to1 pham
va t€ nan xa hoi, bao v€ an ninh quéc gia va gilr gin trat ty, an toan xa hoi; bao vé ving chic
cha quyén lanh th bién gidi, bién dao Viét Nam.

Noi dung: Phong chdng chién lugc “dién bién hoa binh”, bao loan 14t d6 cua céc thé luc thu
dich di véi cach mang Viét Nam; Phong chéng dich tién cong hoa lyc béng vii khi cong nghé
cao; Xay dung lyc Iugng dan quan tu v¢, luc lugng du bi dong vién va dong vién cong nghiép
quéc phong; Xay dung va bao vé chi quyén 1anh tho, bién gidi qudc gia; Mot s6 ndi dung co
ban vé dan tdc, ton gido va dau tranh phong chdng dich loi dung van dé dan toc va ton gido
chéng pha cach mang Viét Nam; Nhiing van dé co ban vé bao vé an ninh quc gia va giir gin
trat ty, an toan xa hoi; Nhitng van dé co ban vé dau tranh phong chéng tdi pham va té nan xa
héi; Xay dung phong trao toan dan bao vé an ninh T6 qudc.

MIL1130  Qudn sw chung va chién thugt, ky thudt bén siing tiéu liéen AK (CKC) (General
Military Education)

Khéi luong: 0(3-2-0-8)

Hoc phan tién quyét: Khong

Hoc phén hoc trude: Khong

Hoc phan song hanh: Khong

Muc tiéu: Trang bi cho sinh vién kién thirc chung vé quéan sy phd thong, nhiing ky ning quan
su can thiét nham dap ung yéu cau xay dung, cing ¢ luc luong vil trang nhan dan, sin sang
tham gia lyc lugng dan quan tu v¢, du bi dong vién va thyc hién nghia vu quan sy bao v¢ Td
qudc.

Hiéu biét va sir dung duoc mdt sd loai phuong tién, vii khi thong thudng; c6 kién thirc vé chién
thuét bd binh; biét cach phong, tranh vii khi huy diét 16n va thanh thao ky thuat bang bo, chuyén
thuong.

Néi dung: Doi ngii don vi va ba mén quéan sy phdi hop; Sir dung ban d6 dia hinh quan sy; Gi6i
thiéu mot so loai vii khi b binh; Thude nd; Phong chdng vii khi huy diét 16n; Cap ciru ban dau
vét thuong chién tranh; Ting ngudi trong chién dau tién cong va phong ngu; K thuat ban sung
tiéu lién AK (CKC).

MII111 Gidi tich I (Calculus 1)

Khéi lugng (Credits): 4(3-2-0-8)

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

Hoc phﬁn hoc trude (Pre-courses): Khong (None)

Hoc phan song hanh (Corequisite Courses): MI1141

Muc tiéu: Cung cap cho sinh vién nhirng kién thirc co ban vé ham sb mot bién s va nhiéu bién

s6. Trén co so d6, sinh vién co thé hoc tiép cac hoc phan sau vé Toan ciing nhu cac hoc phan
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k¥ thuat khac, gop phan tao nén nén tang Toan hoc co ban cho cic nganh k¥ thuat, cong nghé
va kinh té.

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.

Néi dung: Gi6i han, lién tyc, phép tinh vi phan ciia ham sé mot bién s6 va nhiéu bién sd, phép
tinh tich phan ctia ham sb mot bién sb.

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

MI1121 Gidi tich 11 (Calculus II)

Khéi luong (Credits): 3(2-2-0-6)

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

Hoc phan hoc truée (Pre-courses): MI1111

Hoc phéan song hanh (Corequisite Courses): MI1131

Mouc tiéu: Cung cap cho sinh vién nhiing kién thirc co ban vé Ung dung ctia phép tinh vi phan
vao hinh hoc, Tich phan phu thudc tham s6, Tich phén bdi hai va boi ba, Tich phan dudong va
Tich phan mat, Ly thuyét truong. Trén co s& do, sinh vién co thé hoc tiép cac hoc phﬁn sau vé
Toan ciing nhu cac hoc phan k¥ thuat khac, gop phan tao nén nén tang Toan hoc co ban cho k¥
sur cac nganh cong 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.

Néi dung: Ung dung phép tinh vi phan vao hinh hoc, tich phan phy thudc tham sd, tich phan
bdi hai va boi ba, tich phan duong loai mot va loai hai, tich phan mat loai mgt 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.

MI1131 Gidi tich III (Calculus III)

Khéi luong (Credits): 3(2-2-0-6)

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

Hoc phan hoc truée (Pre-courses): MI1111, MI1141

Hoc phan song hanh (Corequisite Courses): MI1121

Muc tiéu: Cung cép cac kién thirc va ky nang tinh toan vé chudi va cac phuong trinh vi phan
co ban, bién d6i Laplace mot phia, hinh thanh kién thirc Toan hoc nén tang cho sinh vién cac
nganh cong nghé, cung cép cic cong cu toan hoc va mo hinh héa dé sinh vién sir dung trong
cac bai toan k¥ thuat nhu dao dong co hoc, xtr 1y tin hi¢u, va mot s6 van dé thuc té lién quan
dén phuong trinh vi phan thuong.

Objective: To provide the knowledge and calculation skills on infinite series and basic differential equations, one-
sided Laplace transform, to formulate Mathematical foundations for students of technology majors, providing

mathematical tools and modeling for students to use in engineering problems such as mechanical oscillations,
signal processing, and some practical problems related to ordinary differential equations.
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Néi dung: Chudi s, chudi ham, chudi Fourier, phuwong trinh vi phan cép I, phuong trinh vi
phan tuyén tinh cap II, hé phuong trinh vi phan cip I, Bién doi Laplace, mot sé mo hinh bai
toan k¥ thuat.

Contents: Infinite numerical series, series of functions, Fourier series, first-order differential equations, Second-

order linear differential equations, first-order systems of differential equations, Laplace transforms, some models
and modelling of technical problems.

MIl141 Dai so (Algebra)

Khéi lugng (Credits): 4(3-2-0-8)

Hoc phén tién quyét: (Prerequisite): Khong (None)

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

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

Muc tiéu: Ren luyén cho sinh vién k¥ nang tu duy logic, sang tao va su tap trung. Hoc xong
hoc phan nay sinh vién c6 thé hiéu va van dung céc kién thic vé tap hop anh xa, logic, mot sd
ciu tric dai s6 trong viéc biéu dién ciling nhu tu duy vé cac linh vuc khic nhau; nim dugc cac
tu tudng ciing nhu k¥ thuat tinh toan cta dai sé tuyén tinh. Trén co s& d6, sinh vién c6 thé hoc
tiép cac hoc phan sau vé Toan ciing nhu cac hoc phan ki thuat khac, gop phan tao nén nén tang
Toéan hoc co ban cho sinh vién cac nganh ky thudt va cong ngh¢.

Objective: 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.

Ngi dung: Cac ndi dung co ban vé tap hop, anh xa, logic, c4u trac nhom, vanh, truong, truong
) phuc. Cac véan dé co ban cua dai s6 tuyén tinh nhu ma tran, dinh thtrc, h¢ phuong trinh, khong
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.

MI2020 Xdc sudt thong ké (Probability and Statistics)

Khéi lugng (Credits): 3(2-2-0-6)

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

Hoc phén hoc trudc (Pre-courses): MI1111/MI1121/MI1131

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

Muc tiéu: Cung cip cho sinh vién nhitng kién thirc vé x4c suat 1a cac khai niém va quy tic suy
dién x4c suit cling nhu vé bién ngiu nhién va cac phan phdi xac suat thong dung (mot va hai
chiéu); cac khai niém co ban ciia théng ké toan hoc nham gitip sinh vién biét cach xir Iy cac bai
toan thong ké trong cac md hinh udc luong, kiém dinh giai thiét va hdi quy tuyén tinh. Trén co
so d6 sinh vién c6 duge mot phuong phap tiép can véi mo hinh thuc té va co kién thirc can thiét
dé dua ra 101 giai dung cho céac bai toan do.
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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.

Ngi dung: Su kién ngdu nhién va phép tinh xac suét, dai lugng ngiu nhién, phan phdi xac suit,
véc to ngau nhién, 1y thuyét woc lugng théng ké, 1y thuyét quyét dinh thong keé.

Contents: Random event and probability calculation, random variables, probability distributions, random vectors,

statistical estimation theory, statistical decision theory.

MI2010 Phwong phap tinh (Numerical methods)

Khéi lugng (Credits): 2(2-0-0-4)

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

Hoc phan hoc trudc (Pre-courses) : MI1111

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

Muc tiéu: Cung cap cho sinh vién nhing kién thirc co ban vé toan hoc tinh toan: phuong phép
giai gin diing cac bai toan, danh gia sai sd va thuat toan dé sinh vién c6 thé lap trinh theo mot
ngon ngir nao d6 da va dang dugc hoc. Tao nén tang dé sinh vién tiép xuc voi khoa hoc hién
dai dé dang.

Objectives: The course provides students with basic knowledge of computational mathematics: approximate
methods of solving problems, estimating errors and algorithms so that students can program in any language they
have learned. Create a platform for students to interacteasily with modern science.

Noi dung: Sai s6, giai gan diing phuong trinh va hé phuong trinh, noi suy va phuong phap binh
phuong tdi thiéu, tinh gan dung dao ham & tich phan, giai gan ding phuong trinh vi phan
thuong.

Contents: Topics includeerrors, calculation methods inroot finding, direct and iterative methods in linear algebra,
interpolation, approximation of functions, integration and differential equations.

PHI111 Vit ly dai cwong I (Physics 1)

Khéi luong (Credits): 2(2-0-1-4)

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

Hoc phan hoc truéc (Pre-courses): MI1111, MI1141

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

Muc tiéu:

Cung cép cho sinh vién nhiing kién thirc co ban vé Vit ly dai cuong ph?m co, nhiét, lam co so
dé sinh vién hoc cac mon k¥ thuat.

Objectives: The goals of this part of the course are to provide students with the knowledge of the basis laws of

classical mechanics, the conservation laws, vibration and mechanical waves.

Ngi dung: Céc dai luogng vat 1y co ban va nhitng quy luat lién quan nhu: Pong lugng, cac dinh
Iy va dinh luat vé dong luong; mémen dong lugng, cac dinh ly va dinh luat vé momen dong
luong; dong ning, thé ning, dinh lut bao toan co ning. Van dung xét chuyén dong quay vat
ran, dao dong va song co. Thuyét dong hoc phan tir sir dung thong ké giai thich va tinh cac
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lugng: nhiét d9, ap sut, noi nang (khi ly tuong). Van dung dinh luét bao toan va chuyén hoa
nang luong vao cac qua trinh chuyén trang thai nhiét.

Content: Mechanical motion in which the main topics are: Vectors, Kinematics, Forces, Motion, Momentum,
Energy, Angular Motion, Angular Momentum... Mechanical vibration and waves; The Thermal motion is
investigated by statistical and thermodynamic methods.

PHI1122 Vit ly dai cwong II (Physics II)

Khéi luong (Credits): 4(3-1-1-8)

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

Hoc phan hoc truéc (Pre-courses): PH1111

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

Muc tiéu:

Cung cép cho sinh vién nhiing kién thirc co ban vé Vat 1y dai cuong phan Dién tir, lam co s&
dé sinh vién hoc cac mon ky thuat nganh Pién tir truyén thong.

Sau khi hoc xong phﬁn nay, sinh vién can nam dugc: Khai niém vé truong: dién truong, tur
truong. Cac tinh chat, cac dinh luat vé dién truong (dinh luat Coulomb, dinh 1y O-G), vé tir
truong (dinh luat Biot-Savart-Laplace, dinh luat Ampere). Mbi quan hé gitra tir truong va dién
truong (dinh ludt Faraday, cac luan diém cua Maxwell), truong dién tir théng nhét. Tinh dic
biét ctia lyc tir va ing dung ctia né. Sy anh hudng 1dn nhau gitra méi truong chét va truong dién
tUr (dién moi, vat dan, sat tir, hiéu ung ap dién). Biét van dung vao k¥ thuat: dién tir, phat dan
dién, song dién tur.

Objectives: The goals of this part of the course are to provide students with the knowledge of the basis laws of
electromagnetism, the way of describing electric and magnetic fields, as well as their interaction with matter
(isolator, conductor, ferrit, piezoelectric...) the methods of analyzing and solving relevant problems. The
laboratory sessions help students to practice the skills at performing measurements of electromagnetic quantities,

setting up simple experiments to investigate topics in the studied lectures, analyzing experiment data to obtain
conclusions, evaluating measurement errors.

Néi dung: Cac loai truong: Dién trudng, tir truong; ngudn sinh ra truong; cac tinh chét cia
truong, cac dai lugng dac trung cho truong (cuong do, dién thé, tur thong,..) va cac dinh ly, dinh
luat lién quan. Quan hé giita tir truong va dién trudng, truong dién tir théng nhat. Luc tir truong
va ung dung. Anh hudng qua lai giita moi truong chat va truong dién tir. Nang luong truong
dién tir. Cac dinh luat vé dong dién. Van dung xét dao dong va song dién tur, chuyén dong cua
hat dién trong truong dién tur.

Content: Static electrical field - Insulator - Conducting objects and capacitor - Magnetic field - Electromagnetic

induction - Magnetic material - Electromagnetic oscillations and waves - Electromagnetic field. Motion of charge

in electro-magnetic field.

ET2022 Technical Writing and Presentation

Khéi luong (Credits): 3(2-2-0-6)

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

Hoc ph:?ln hoc trudc (Pre-courses): Khong (None)

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

Objectives: By the end of this course, students will have demonstrated the ability to research and analyze content
for relevance, organize and plan the delivery of content in both written and orally presented formats. Organize
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information into easily accessible formats and write to a variety of audiences. Create reports for online delivery
and submission. Work collaboratively in groups in both face-to-face and online modes.

Contents: Learning outcomes identify the critical performances, and the knowledge, skills and attitudes that
successful students will have reliably demonstrated through the learning experiences and evaluation in the course.
To achieve the critical performance, students will have demonstrated the ability to:
- Define report scope and content; Set writing objectives and define goals for proper messaging and
delzvery of information to a variety of audiences.
Develop project roles, responsibilities and relationships
- Research, analyze, design, develop and deliver an effective written or oral presentation
- Write in clear and concise manner (business/technical writing technique)
- Define, write and review report content
- Develop and communicate project specifications
- Communicate and analyze research findings
- Build a business case that address project needs
Present project concepts and ideas to user groups and stakeholders.

ET2000 Nhip mén kj thudt Dign tiv - Vién thong (Introduction to Electronics &
Telecomunication Engineering)

Khdéi luong (Credits): 2(2-0-1-4)

Hoc phén tién quyét (Prerequisite): Khong (None)

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

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

Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha nang:

- Hiéu dugc cong viéc ctia mot cir nhan dién tir vién thong va cac linh vuc hep trong
nganh dién tir vién thong.

- Trinh bay duogc cac linh kién dién tir co ban, cac cong cu dugc sir dung dé giai quyét
véan dé trong linh vyc dién tir vién thong.

- Hiéu va ap dung dugc chin budc trong quy trinh gii thiét ké k¥ thuat vao giai quyét
mot dy 4n thiét ké nho.

- Phat trién k¥ nang: giai quyét van dé, tao specs san pham, lwa chon phwong 4n tdi wu,
lép mach va han mach/hodc 18p trinh, lam vi¢c nhom, lam slides va thuyét trinh, viét
bao céo, sir dung cac phan mém thong dung.

Objectives: Upon completion of the course, the students will be able to:

- Understand the work of a bachelor and narrow fields in electronics and telecommunication industry.

- Present basic electronic components, tools used to solve problems in the field of electronics and
telecommunications.

- Understand and apply 9 steps in an engineering design solution process to solve a small design project.

- Develop skills: problem-solving, create product specs, selection of optimal options, circuit
implementation and soldering, basic programming, teamwork, slides and presentations, report writing,
common software usage.

Néi dung: Hoc phan Nhap mon ki thuat Dién tir Vién thong nham gitp sinh vién nhan thirc
sau hon vé dic diém ciia nganh nghé va yéu cau cong viéc sau nay ciing nhu sy can thiét va moi
lién hé gilta cadc mdn toan, khoa hoc co ban va cac mon k¥ thuat, tir d6 tao cho sinh vién hing
thti hoc tap cac mén toan va khoa hoc co ban. Mén hoc gitip sinh vién bude déu hoc phuong
phap giai quyét bai toan thyc tidn, phat trién k§ ning chuyén nghiép va ky ning xa hoi, tao diéu
kién cho sinh vién hoc phuong phap 1ap nhém va lam viéc theo nhém; Mon hoc cling
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gitp sinh vién c6 dugc sy say mé cung su tu tin can thiét trong hoc tdp va trong con duong
ngh¢ nghi¢p sau nay.

Hoc phan ciing cung cap cho sinh vién ky nang thuc hanh va thai do can thiét khi lam thuc
nghi¢m, va phat trién ky nang lam viéc nhom, bao céo va thuyét trinh

Contents: The course of Introduction to Electronics and Telecommunication Engineering aims to help students
gain a deeper understanding of the characteristics of the major and future job requirements, as well as the need
and the connection between math, science, and technical subjects, thereby giving students an interest in learning
basic math and science; The course helps students initially learn methods to solve practical problems, develop
professional and social skills, facilitate students to learn team forming and teamwork skill. The course also helps
students get the passion and confidence necessary in studying and in the career path later.

The course also provides students with practical skills and attitudes necessary to conduct experiments, and
develops teamwork, reporting and presentation skills.

ET2072 Ly thuyét thong tin (Information Theory)
Khéi lugng (Credits): 2(2-0-1-4)
Hoc phafln tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): MI12020
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoc xong hoc phan nay c6 kha ning;
- Nhan biét kién trac chung mot hé théng thong tin don gian
- Ung dung ly thuyét thong tin dé phan tich va mo6 hinh h6a mot hé théng thong tin
- Phan tich va tim hiéu cac giai phap ma ngudn dap tng hiéu suét truyén tin
- Phén tich va tim hiéu cac giai phap ma kénh dap tng d6 chinh xac thong tin truyén tin
- K¥ nang thuc hanh, lam viéc nhom, bao céo
Objectives: Upon completion of the course, students will be able to:
- Identify the common architecture of simple information system
- Apply information theory to analyze and model an information system
- Analyze and explore solutions for encoding source that meet the transmission performance

- Analyze and explore channel coding solutions that meet accuracy of information transmission
- Have skills of experiments, teamwork, report writing

Ngi dung: Hoc phan nay nham trang bi cho sinh vién kién thtrc x4y dung mé hinh chung co
ban mot hé thng thong tin theo 1y thuyét thong tin. Sau khi hoc xong hoc phan nay, sinh vién
¢6 kha nang mo hinh hoa mét hé thong thong tin theo Iy thuyét thong tin, hiéu va tinh toan duoc
cac mi thong ké t6i wu don gian va ma kénh don gian. Hoc phan ciing cung cap cho sinh vién
k¥ nang thuc hanh va thai do can thiét khi 1am thuc nghiém, phat trién k§ ning 1am viéc nhom
va viét bao cdo.

Contents: This course provides students with the knowledge to build a general model of an information system
based on information theory. Students will be able to model an information system based on information theory,
to understand and calculate simple statistical optimization codes and simple channel codes after completing this

module. The course also provides students with practical skills and necessary attitudes in order to conduct
experiments, develops teamwork and writing skills.

ET2050E Ly thuyét mach (Circuit theory)
Khéi luong (Credits): 3(3-0-1-6)
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Hoc phan tién quyét (Prerequisite): MI1111 Giai tich 1 (Analytic Mathenatics 1), MI1121
Gidi tich 2 (Analytic Mathenatics 2), MI1131 Gidi tich 3 (Analytic Mathenatics 3), PH1122
Vat Ly Pai Cuong 2 (Physics 2)
Hoc phan hoc truéc (Pre-courses): Khong (None)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha ning:
- Hiéu duoc cac khai niém co ban vé mach dién va pham vi ung dung trong cac thiét bi/hé
théng dién tir va truyén thong
- Hiéu va van dung cic phuong phap co ban dé phan tich mach dién
- Khai thac tinh 6n dinh ciia mach dién dudi tac dong ciia ngudn mot chidu va xoay chiéu
- Nhan biét vai trd ctia cic mach tuong tu trong cac hé thong dién tir
- K¥ nédng thuc hanh, [am viéc nhom, bao céo
Objectives: Upon completion of the course, students will be able to:
- Understand the basic concepts of electrical circuits and the scope of application in electronic devices /
systems and communications
- Understand and apply basic methods for circuit analysis
- Exploit stability of electric circuits for DC and AC power

- Identify role of analog circuits in electronic systems
- Have skills of experiments, teamwork, report writing

Ngi dung: Hoc phén nay nham trang bi cho sinh vién cac khai niém co ban vé& mach dién, cac
dinh luét Kirchhoff, cac phuong phap co ban phén tich mach dién (dién &p nuat, dong dién vong,
phan tir tvong duong, dinh 1y Thévenine- Norton, nguyén 1y xép chong, thay doi loai nguon),
phuong phép bién do phuc, phuong phap toan tir trong phan tich mach dién, trang thai qua do
va xéc 1ap cua mach RC, RL, RLC dud¢i tdc dong mat chiéu va xoay chiéu, mach cong huong,
d6 thi Bode, mang bon cyc tuong hd, khong tuong hd, va tmg dung ciia chiing. Hoc phan ciing
cung cap cho sinh vién k¥ nang thyuc hanh va thai do can thiét khi lam thyc nghiém, phét trién
k¥ nang lam viéc nhom va viét bao céo.

Contents: The course provides students the basic concepts of electrical circuits, Kirchhoff's laws, basic methods
of circuit analysis (node voltage, loop current, equivalent element, Thévenine- Norton, principle of superposition,
change of source type), complex amplitude method, operator method in circuit analysis, and state of RC, RL, RLC
circuits under DC and AC, resonant circuits, Bode graphs, two-port network and their applications. The course

also provides students with practical skills and necessary attitudes in order to conduct experiments, develops

teamwork and writing skills.

ET2021 Thuc tip co ban (Basic Practicum)

Khéi luong (Credits): 2(0-0-4-4)
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: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha ning:
- Nhan dién dugc cac linh kién, cong cu va thiét bi dién tir
- Phat trién k§ nang han va lap mach dién tir co ban
- Mo ta duoc cac nguyén 1y va thao tac co ban vé k§ thuét do ludng va nguyén tic co ban
vé an toan trong phong thi nghiém.
- Sir dung cac cong cu thiét ké mach in trén may tinh.
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Objectives: Upon completion of the course, the students will be able to:

- Identify electronic components, tools, and equipment

- Develop basic electronic welding and fitting skills

- Describe basic principles and manipulations of measurement techniques and basic principles of
laboratory safety
Use software tools to layout printed circuits

Noi dung Phuong phap do dién ap, dong dién, dién tro dap tng tan s6. Cach phan biét va doc
gia tri cua cac linh kién dién tir co ban. Dong ho dién tir da nang, 0 xi 10 tuong tu, 6 xi 16 sb, bd
tao ham, ngudn 1 chiu. Cac ky thuat do va xir Iy két qua do. K thuat han mach dién ttr. Quy
trinh thiét ké mach nguyén Iy va mach in ding phin mém (Orcad, Protel).

Contents: Electrical safety rules;, Method of measuring voltage, current, frequency response resistor. How to
distinguish and read the value of the basic electronic components. Multifunctional electronic meter, analog/digital

oscilloscope, function generator, one-way source. Measurement and measurement techniques. Electronic circuit
welding techniques. Schematic and PCB drawing tools (Orcad, Altium).

ET2042 Linh kién dién tir (Electronic Devices)
Khéi luong (Credits): 2(2-1-0-4)

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

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

Hoc phan song hanh (Corequisite Courses): Khong (None)
Noi dung:

- Giéi thiéu chung vé linh kién dién tu: dinh nghia, phén loai, xu hudng phat trién.

- Vat liéu ban dan: tinh chét co ban; ban dan thuan (D), loai N, loai P; dong dién trong
ban dan.

- Diode ban dan: céu tao, nguyén ly 1am viéc, dac myén, tham s6, m6 hinh tuong duong.

- Linh kién ban dan hai cuc dic biét: hiéu ung nhiét, tr, quang dién trong ban dan va
sensor ban dan; cac higu ting trong tiép xic PN (Zener, thac, xuyén ham) va ing dung
dé ché tao cac loai diode dic biét (Zener, PIN, Schottky, Varicap, Tunnel); cac linh
kién da tiép xac (MOV, DIAC, TEC).

- Transistor ludng cuc (BJT): cAu tao, nguyén ly lam viéc, dac tuyén tinh, tham sé,
phuong phéap phan cuc, md hinh twong duong.

- Transistor truong (FET): cdu tao, nguyén ly lam viéc, dic tuyén tinh, phuong trinh
Shockley, phuong phdp phan cuc, mo hinh twong duong cua JFET, E-MOSFET, D-
MOSFET; gi6i thidu vé CMOS.

- IC tuong tu: khai ni¢m, cAu tao, nguyén 1y lam viéc, dac tuyén, tham s6 cua bd khuéch
dai thuat todn (Op-amp); IC khuéch dai vi sai, IC khuéch dai do, va IC so sanh.

- IC s6: ham logic, tin hi¢u logic, tham s6 co ban cua IC logic; cAu tao, gian dd muc dién
ap, 1& nhiéu, nguyén tac tai ctia vi mach sb ho TTL va CMOS; tuong thich gitra cac ho
IC sb.

- Linh kién quang dién tir: dién tr& quang, té bao quang dién, photodiode, transistor
quang, diode phéat quang (LED), cip quang ngau (Optocoupler), man hinh hién thi.

- Gidi thiéu céc cong nghé ché tao linh kién ban dan roi rac va tich hop.

ET2100E Céu tric dir liéu va giai thuat (Data Structure and Algorithms)
Khéi luong (Credits): 2(2-1-0-4)
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Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéc (Pre-courses): ET2031E - K§ thuét 1ap trinh C/C++ (C/C++ Programing
language)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phdn, sinh vién c6 kha ning:
- Biéu dién cic cdu truc dit liéu tuyén tinh co ban nhu mang, danh sach
- Biéu dién ciu tric dit liéu phi tuyén kiéu phan cap — CAu tric cay
- Biéu dién cAu tric di liéu phi tuyén kiéu mang — ciu trac db thi
- bénh gia d6 phuc tap cua giai thuat
- Ap dung mdt s6 chién Iuoc thiét ké giai thuat nhu: chia dé tri, tinh chinh, d¢ quy, quay
lui.
- Nam dugc ¥ tudng, cach cai dit cac thuat toan sap xép
- Nim dugc ¥ tudng, cach cai dat cac thuat toan tim kiém
- Lam viéc nhom
Objectives: After completing this course, students will be able to:
- Represent linear data structures such as arrays, lists

- Represent hierarchical data structures — Trees

- Represent networked data structures — Graphs

- Estimate the complexity of algorithms

- Analyze strategies of designing algorithms: divide and conquer, refinement, recursion, back-tracking

- Analyze ideas and implementation methods of sorting algorithms

- Analyze ideas and implementation methods of searching algorithms

- Have group working skills
Ngi dung: Hoc phan nay cung cip cho sinh vién céac kién thirc co ban vé cau trac dit liéu va
giai thuat. V& ciu trac dir liéu, hoc phan tap trung vao viéc tim hiéu cac dic diém, cach cai dat
cho mot s6 cdu triic dit liéu co ban nhu mang, danh sach, cay va dd thi. Vé giai thuat, hoc phan
s& gidi thiéu vé cac van dé co ban nhu phan tich, thiét ké thuat toan, cic phuong phap xac dinh
thuat toan nhu d¢€ quy, chia dé tri. Sau do, cach cai dat cho cac gidi thuat co ban nhu tim kiém,
sap xép s& duoc trinh bay. Tir hai ndi dung giai thuat va cau tric dit liéu s& gitp sinh vién hiéu
duge mbi quan hé chit ché gitra hai thanh phan nay trong qua trinh xay dung cac chwong trinh
cho may tinh

Contents: The course provides basic knowledge of data structures and algorithms. With the part of data structures,
the course focuses on the characteristics, implementation methods of basic data structures such as arrays, lists,
trees and graphs. With the part of algorithms, the course will present basic problems such as analysis, design of
algorithms, resolving methods like recursion, divide and conquer. Moreover, ideas and implementation methods
of basic algorithms such as sorting and searching will also be presented. From the above two parts mentioned,
students can understand the relationship between data structures and algorithms in developing computer

programs.

ET2031E K§¥ thuit 1ap trinh C/C++ (C/C++ Programming Language)
Khéi lugng (Credits): 2(2-1-0-4)

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

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

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

Muc tiéu: Sau khi hoan thanh hoc phan ndy, yéu cau sinh vién c6 kha ning:
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- Ném duoc cac thanh phin co ban ciia mot ngdn ngir 1ap trinh
- St dung duoc cac toan tir va cac 1énh diéu khién ctia ngon ngir 1ap trinh C
- St dung duoc cac con tro trong lap trinh bang ngdn ngit C/C++
- Thiét ké va cai dat cac ham
- St dung duogc céac cAu trac luu trit co ban: mang, xau ky tu, tép.
- Thiét ké va cai dit dugc cac cdu tric va cac 16p
- Ném dugc cac dic diém cua 1ap trinh huong dbi tuong va thé hién dugc trén C++
- K¥ nang thyc hanh, lam vi¢c nhom, béo cdo, thuyét trinh
Objectives: After completing this course, students will be able to:
- Have knowledge of basic components of a programming language
- Use operators and statements of the C programming language
- Use pointers in C/C++ program
- Design and implement functions
- Use basic data structures such as arrays, strings and files
- Design and implement structs and classes

- Have knowledge of the properties of OOP and implementation ways by C++
- Have skills of experiments, teamwork, report writing and presentation

Néi dung: Hoc phan nay nham cung cip cho sinh vién kién thirc co ban vé ngdn ngit 1ap trinh
va cac ky thuat lap trinh co ban nhu: lap trinh cu tric bang ngén ngir C, 1ap trinh hudéng doi
tuong bang ngon ngir C++. Pong thoi, hoc phan ciing tap trung vao cac dic diém cia ngdn ngir
C/C++ dé giai quyét cac van dé ciia chuyén nganh Truyén thong s6 va ki thuat da phuong tién.
Hoc phén ciing cung cép cho sinh vién k§ ning thuc hanh va thai do can thiét khi lam thuc
nghiém, giéi thiéu quy trinh thiét ké va thuc hién mot chuong trinh phan mém, va phat trién ky
nang lam viéc nhom, bao céo va thuyét trinh.

Contents: This course is to provide students with basic knowledge of programming language and programming
techniques such as: Structured Programming by C language, Object-Oriented Programming by C++ language.

The course also focuses on the characteristics of the C/C++ language to solve problems of the Digital
Communications and Multimedia Engineering major.

The course also provides students with practical skills and necessary attitudes in order to conduct experiments to
design and implement a software program, and develops teamwork and presentation skills.

ET2050 Ly thuyét mach (Circuit theory)

Khéi luong (Credits): 3(3-1-0-6)

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

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

Hoc phﬁn song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Giup sinh vién ndm duge md hinh mach dién cua cac thiét bi dién, co kha nang su
dung cac cong cu dé gidi cac bai toan co ban vé mach dién & ché do xac 1ap va ché do qué do.
Pay 1a hoc phan co ban trong linh vuc dién va 1a nén ting cho mén hoc 1y thuyét mach 2, 1y
thuyét dién tir truong, dién tir twong tu va dién tir s6, hodc truyén thong cong nghiép.

Objective: Help students understand the circuit model of the system electrical equipment, capable of using tools
to solve basic linear circuit steady mode and transient modes.

This is the basis course in Electrical Field, it is the basis of theoretical subjects such as circuit 2, electromagnetic
field theory, analog electronic, digital electronic, industrial communications, and instrumentation technology...
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Noi dung: Phan tich mach mot chiéu va mach hinh sin, bao gém cac phén tr dién tro, dién cam
va mach dan dién va cac ngué)n doc lap. Bién thé 1y twong. Pinh 1y mach Thevenin va Norton
va chong mach. Pha, tr& khang, cong huong va ngudn xoay chiu. Phan tich mach xoay chiéu
3 pha.

Content: DC and sinusoidal circuit analysis, including resistive, capacitive, and inductive circuit elements and

independent sources. Ideal transformer. Thevenin and Norton circuit theorems and superposition. Phasors,
impedance, resonance, and AC power. Three-phase AC Circuit analysis.

ET2060 Tin hiéu va hé théng (Signals and Systems)

Khéi luong (Credits): 3(3-1-0-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéc (Pre-courses): MI1111 - Giai tich I (Calculus I), MI1111 - Giai tich II
(Calculus II), MI1141 - Dai s6 (Linear Algebra)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sinh vién hoan thanh hoc phan nay c6 kha ning:
- Nhan biét dugc tin hiéu va hé théng trong thuc té va trong céc bai toan ky thuat
- Céc khai niém co ban vé tin hiéu va hé thong
- Biéu dién tin hiéu va hé thong LTI trén mién thoi gian
- Biéu dién tin hiéu va hé théng trén mién tan sd
- M&di lién hé gitra tin hi¢u ro1 rac va lién tuc
- Phan tich hé théng qua bién ddi z va bién doi Laplace
- Ung dung tin hiéu va hé théng trong k¥ thuat diéu ché va giai diéu ché tin hiéu
- K¥ nang st dung phdn mém Matlab trong tin higu va hé thong
Objectives: After completing this course, students should be able to:
- Identify signals and systems in practice and in other technical problems
- Comprehend fundamentals of signals and systems
- Analyze the representation of signals and LTI systems in time domain
- Analyze representation of signals and systems in frequency domain
- Describe the relation between discrete-time and continuous-time signals
- Analyze systems using z transform and Laplace transform

- Apply signals and systems in a communication system
- Use Matlab in signals and systems

Néi dung: Hoc phan nay trang bi cho sinh vién nhitng kién thic co sé vé tin hiéu va hé théng
dé sau nay c6 thé ap dung trong cac bai toan thuc té ciing nhu cac linh vuc chuyén siu thudc
cac nganh Dién - Pién tir - Vién thong, Ty dong héa, CNTT, va Co khi.

Bit dau tir nhitng khai niém co ban nhat trong tin hiéu va hé thdng, qua viéc 1am bai tap ngay
trong gio hoc, sinh vién s& duoc tiép can tdi cac phuong phép khac nhau dé phén tich, téng hop
tin hiéu va hé théng & cac mién khac nhau (thdi gian, tan s, z, s) qua cic phép bién ddi trong
mg. Tir d6, ngudi hoc c¢6 thé hinh thanh nén k§ ning phan tich va giai quyét cac bai toan ky
thuat dudi goc nhin tin hiéu va hé théng. Ngoai ra, Hoc phan ciing gitip sinh vién biét cach sir
dung cong cu phan mém (Matlab) dé hd tro khi hoc va tng dung tin hiéu va hé théng trén thuc
té.

Contents: This course provides fundamentals of signals and systems to be applied in practice as well as in further

specializations in Electrical Engineering, Mechanical Engineering, Automation and Computer Engineering. By
solving hands-on exercises and using Matlab software, students can grasp different approaches in analysis of
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signals and systems in different domains (time, frequency, z, s) by using corresponding transforms. Therefore,
students can learn to analyze and solve many practical problems in the perspectives of signals and systems.

ET2072 Ly thuyét thong tin (Information Theory)

Khéi lugng (Credits): 2(2-0-1-4)
Hoc phéln tién quyét (Prerequisite): Khong (None) o
Hoc phan hoc trude (Pre-courses): MI2020 - Xac suat thong ké (Probability and Statistics),
MI1141 - Dai s6 (4igebra)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoc xong hoc phan nay c6 kha ning:
- Nhan biét kién tric chung mot hé thong thong tin don gian
- Ung dung ly thuyét thong tin dé phan tich va mo6 hinh héa mot hé thong thong tin
- Phan tich va tim hiéu cac giai phap ma ngudn dap tng hiéu suit truyén tin
- Phan tich va tim hiéu cac giai phap ma kénh dap ung do chinh xac thong tin truyén tin
- K¥ nédng thuc hanh, [am viéc nhom, bao céo
Objectives: Upon completion of the course, students will be able to:
- Identify the common architecture of simple information system
- Apply information theory to analyze and model an information system
- Analyze and explore solutions for encoding source that meet the transmission performance

- Analyze and explore channel coding solutions that meet accuracy of information transmission
- Have skills of experiments, teamwork, report writing

Noi dung: Hoc phan nay nham trang bi cho sinh vién kién thirc x4y dung mé hinh chung co
ban mot hé théng thong tin theo 1y thuyét thong tin. Sau khi hoc xong hoc phan nay, sinh vién
¢6 kha nang mo hinh hoa mot hé thong thong tin theo Iy thuyét thong tin, hiéu va tinh toan duoc
cac ma thong ké t6i wu don gian va ma kénh don gian. Hoc phan ciing cung cap cho sinh vién
k¥ nang thuc hanh va thai do can thiét khi 1am thuc nghiém, phat trién k¥ ning 1am viéc nhom
va viét béo cdo.

Contents: This course provides students with the knowledge to build a general model of an information system
based on information theory. Students will be able to model an information system based on information theory,
to understand and calculate simple statistical optimization codes and simple channel codes after completing this

module. The course also provides students with practical skills and necessary attitudes in order to conduct
experiments, develops teamwork and writing skills.

ET3220 Dién tir s6 (Digital Electronics)
Khéi luong (Credits): 3(3-0-1-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trude (Pre-courses): ET2050 Ly thuyét mach (Circuit Theory)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Hoc phan nay sé& trang bi cho sinh vién nam thir 3 nganh k¥ thuat cac kién thirc co
ban vé dién tir s6 va thiét ké mach sb & mirc cong.
Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha ning:
- Phan tich dugc cac mach logic t6 hop va cac mach logic ddy co ban
- Thiét ké cac mach logic t6 hop nhu bd gidi ma ban phim, giai ma ma tran led, cac mach
logic day nhu cac loai bo dém, hang doi, thanh ghi dich.
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- Str dung ngdn ngit md ta phan cimg VHDL va cac cong cu thiét ké dé thyc hién thiét
ké, mo phong cac mach s co ban.
Objectives: After completion of this course, the student will be able to:
- Analyze combinatorial logic circuit and array logic circuit

- Design combinatorial logic circuits, keyboard encode/decode, led matrix, counter, queue, shifi-register
- Use VHDL programing language and tools for design and simulation
Néi dung: Hoc phan nay cung cip cho sinh vién céc kién thic vé
- Khai niém chung: cac hé dém va biéu dién dit liéu, dai s6 Boole, cac céng logic co ban,
cong nghé ché tao (TTL, CMOS, ...)
- Thiét ké mach logic td hop: Bia Karnaugh, Quine McClusky, hazard, cac mach co ban
(encoder, decoder, ALU, MUX, DEMUX, Adder ...)
- Thiét ké mach logic tuan tu: Cac loai flip-flop, FSM (mdy trang thai hitu han Moore,
Mealy), thuc hién FSM bang FF, cac mach co ban (thanh ghi dich, bo dém, hang doi...)
- Thiét ké dung CAD: céc vi mach 1ap trinh dugc (PAL, PLA, CPLD, FPGA), ngén ngt
mo phong phan cting VHDL (hoic Verilog)
Contents: Basic concepts: Number systems and data representation, Boolean algebra, basic logic gates,
manufacturing technology (TTL, CMOS, ...); Design of combinational logic circuits: Karnaugh map, Quine
McClusky, hazard, the basic RTL building blocks (encoder, decoder, ALU, MUX, DEMUX, Adder,...). Design
sequential logic circuits: flip-flop types, FSM (Moore, Mealy), the basic RTL building blocks (register, shift
registers, counters, queues, register files,...); RTL design: FSMD (FSM with Datapath); CAD: the programmable
chip (PAL, PLA, CPLD, FPGA).

ET2082 Po lwong dién tir (Electronic measurement)
Khéi lwong (Credits): 2(2-0-1-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): MI2020 - Xac suét théng ké (Probability and Statistics)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, sinh vién c6 kha ning sau:
- Nhan biét va hiéu vé céc thiét bi/hé thong do ludng trong Dién tir.
- Phén tich, danh gia sai s6 va xir Iy két qua do
- Phan tich cac phuong phap do
- K§¥ ning thyc hanh, lam viéc nhém, bao céo, thuyét trinh
Objectives: After completing this course, students should be able to:
- Identify and understand measurement equipment / systems in Electronics.
- Analyze, evaluate measurement errors and process measurement results

- Analysis of measurement methods

- Practical skills, teamwork, reports, presentations
Ni dung: Hoc phan nay nham trang bi cho sinh vién nhiing kién thtrc co s& vé nguyén ly chung
trong do ludng dién tir, phuong phép do cac thong sé va dic tinh co ban cta tin hiéu vat Iy cling
nhu cta mach dién tir va cac thiét bi do ludng dién tir co ban. Panh gia sai sb va xir 1y cac sd
liéu do. Sau khi hoan thanh hoc phan nay sinh vién c6 thé nim bat dugc mot sé phwong phap
do thong s6 tin hiéu co ban va sir dung duoc céac thiét bi do don gian, tir d6 sinh vién c6 thé tiép
can dén cac phuong phap va thiét bi do luong chuyén dung cta timg linh vuc chuyén nganh cu
thé.
Contents: Introduce students to basic measurement and data analysis techniques. Students become familiar with
various types of measurement systems and to set up and perform various experiments according to a given

procedure. Simple dynamic properties such as bandwidth, time constant and rise/fall time are treated, and their
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effect on the measured data is discussed. Data analysis topics include statistical analysis of data, probability and
inherent uncertainty, basic measurement techniques, primary and secondary standards, system response
characteristics, and computerized data acquisition methods.

ET3231 Dién tir twong tw (4nalog electronics)

Khéi luong (Credits): 3(3-0-1-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET2050, ET2042
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh Hoc phan, sinh vién c6 kha ning:
- Nhan biét mach dién tir twong ty va pham vi Gmg dung trong cac thiét bi/hé thong dién
tir va truyén thong
- Phén tich va tinh todn mach khuéch dai str dung BIT/FET
- Phan tich va tinh toan mach str dung khuéch dai thuét toan co ban
- Phén loai va giai thich mach nguén on ap mot chiéu
- Thiét ké va thuc hién mach khuéch dai tin higu
- K¥ nang thyc hanh, 1am viéc nhom, bao céo, thuyét trinh
Objectives: Upon completion of the course, students will be able to:
- Identify analog electronic circuits and their applications in electronic and communication
equipment/systems
- Analyze and calculate amplifier circuits using BJT / FET
- Analyze and calculate basic circuits using operational amplifiers — OPAM
- Classify and explain linear DC power supplies

- Design and implement a basic signal amplifier circuit, e.g., audio amplifiers
- Have skills of experiments, teamwork, report writing and presentation

Ngi dung: Hoc phan nay nham cung cap cho sinh vién kién thirc vé& mach dién tir trong ty, bao
gém mach khuéch dai tin hiéu nho, mach khuéch dai cong suit, khuéch dai thuét toan, mach
ngudn mot chiéu va cac mach timg dung thuc té. Hoc phan ciing cung cap cho sinh vién k§ nang
thyc hanh va thai d¢ can thiét khi lam thyc nghiém, giéi thidu quy trinh thiét ké va thyuc hién
mach dién ti, va phat trién k¥ nang lam viéc nhom, bao céo va thuyét trinh.

Contents: This course is to provide students with knowledge of analog electronic circuits, including small signal
amplifiers, power amplifiers, operational amplifiers, DC power supplies with linear regulators, and various
practically applied circuits. The course also provides students with practical skills and necessary attitudes in order

to conduct experiments, introduces to electronic circuit design and implementation processes, and develops

teamwork and presentation skills.

ET3300 Ky thudat vi xwr ly (Microprocessors)

Khéi lugng (Credits): 3(3-1-0-6)

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

Hoc phél’l hoc trudc (Pre-courses): ET3220 - Dién ti s (Digital Electronics)
Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha nang:
- Phan tich va mo6 ta dugc cau truc bén trong cua mot bd vi xur Iy va cia mot hé thong vi

xu ly
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- Thiét ké dugc mot hé thdng vi xir Iy tir cac bo vi xir Iy, bd nhé va thiét bi ngoai vi
- Lap trinh hop ngir & muc co ban cho ho vi xir Iy 80x86 cua Intel va mot vi diéu khién
c6 cdu trac RISC dién hinh,
- Ung dung duoc cac loai vi xtr Iy khac nhau nhu céac ho vi diéu khién, DSP vao thuc té.
- K¥ nang thyc hanh, lam vi¢c nhom, béo cdo, thuyét trinh
Objectives: Upon completion of the course, students will be able to:

- Analyze and describe the internal structure of a microprocessor and the architecture of a
microprocessor system.

- Design a microprocessor system from microprocessors, memory ICs and 10 devices.

- Program in assembly at a basic level for Intel 80x86 microprocessor and a typical RISC
microcontroller.

- Apply different microprocessor types in real-life applications

- Have skills of experiments, teamwork, report writing and presentation

Ngi dung: Hoc phan nay sé& trang bi cho sinh vién cac kién thirc co ban vé bo vi xir 1y va hé vi
xtt 1y, phuong phap thiét ké mot hé vi xir Iy va ki thuét 1ap trinh bang hop ngit cho hé thong vi
xtr ly; gitp sinh vién phan biét dugc cac loai vi xtr Iy khéc nhau tir d6 lya chon duogc loai vi xtr
Iy thich hop cho mét tmg dung cu thé. Hoc phan ciing cung cdp cho sinh vién k¥ ning thuc
hanh va thai d6 can thiét khi 1am thuc nghiém, gidi thiéu quy trinh thiét ké va thuc hién hé théng
vi diéu khién, va phat trién k¥ nang 1am viéc nhom, bao cao va thuyét trinh.

Contents: This course is to provide students basic knowledge of micro processors, microprocessors system;
methods of designing a microprocessor system and programming techniques in assembly language for
microprocessor system, students can recognize the different types of microprocessors and choose a suitable
processor for a specific application. The course also provides students with practical skills and necessary attitudes

in order to conduct experiments, introduces to microcontroller system design and implementation processes, and
develops teamwork and presentation skills.

ET4321 Nguyén ly siéu cao tan (Principle of microwave engineering)
Khéi luong (Credits): 3(3-1-0-6)

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

Hoc phz:in hoc trude (Pre-courses): PH1122

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

Muc tiéu:

- Mon hoc trang bi cho sinh vién nhitng kién thirc co ban vé truong dién tu, ky thudt siéu
cao tﬁn, va anten.

- Sinh vién sau khi hoc phai hiéu va nim duogc cac quy ludt cta truong va song dién tir
cling cac tham sb dic trung ctia chung. Phai ndm vimg cac phuong phap giai bai toan
dién dong, biét tinh toan cac tham s cua trudng va cic qua trinh ctia song dién tir lan
truyén trong cc diéu kién khac nhau. Trén co s¢ d6 tim hiéu nguyén 1y va cac dic
trung co ban cta cac phan tir birc xa song dién tir (anten), cta cic duong truyén ning
lugng dién tur & tan sd cao.

- Sau khi hoan thanh hoc phan nay, yéu ciu sinh vién ¢6 kha ning:

- Nim duoc cac khai niém co ban cua Trudong dién tir va dac tinh cia séng dién tir truyén
trong cac mai truong khac nhau.
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Str dung dugc dd thi Smith dé doc cac thong s6 co ban ctia mot duong truyén siéu cao
tan nhu hé s6 phan xa, hé $6 song dung, hé s6 ton hao nguogc cling nhu biét cach phéi
hop tré khang

Nim duoc cac khai niém co ban vé cac nguén btrc xa don gian va cac tham s6 co ban
cua anten.

Biét sir dung tham s6 tan xa dé mo hinh hoa cac mach va linh kién siéu cao tan co ban.
Nim duoc cac tham sb co ban cta anten.

Noi dung:

Dién truong tinh va tir truong tinh: Gidi thidu vé dién truong tinh. Cac dic tinh co ban
cua truong tinh dién. Cac dinh luat co ban cia dong dién dan, dinh luat Ampere, cac
dac tinh co ban cua tir truong tinh.

Truong dién tir bién thién: Cac phuong trinh Maxwell. Nang luong cta trudng dién ti.
Dbinh ly Pointing. Vécto Pointing.

Séng dién tir phang: Piac diém va sy lan truyén ciia séng phang diéu hoa, sdng phang
trong dién moi 1y tuong, sdng phang diéu hoa trong méi truong ban dan va méi truong
dién dan, phan xa va khiic xa, hiéu img bé mit. Khai niém, phan loai 6ng dan séng va
gidi thidu song dién tir trong 6ng din séng hinh chir nhat.

Puong truyén siéu cao tan: cac dai luong dic trung ciia dudng truyén siéu cao tan, s
dung dd thi Smith dé xac dinh cac dai luong ddc trung cia dudong truyén siéu cao tan
va phéi hop tro khang.

Phan tich mang siéu cao tan: biéu dién mang si€u cao tan quamatran Z, Y, va ABCD,
va ma tran tn xa S. Gi6i thiéu mot sd linh kién siéu cao tan co ban (b0 chia, bo Ioc) va
su dung tham s6 tan xa dé biéu dién dic tinh dic tinh cac linh kién siéu cao tan co ban.
Buc xa song dién tir - Co s¢ k¥ thuat anten: Qua trinh vat 1y cua sy blic xa song dién
tir. Giai cac bai toan birc xa ctia dipole dién, khao sat truong buc xa ciia day dan thang
c6 dong dién

Gid1 thiéu cac tham s6 co ban cta anten

Céc dac tinh co ban cua anten ludng cuc

ET3300 K§¥ thuat vi xir ly (Microprocessors)

Khéi luong (Credits): 3(3-1-0-6)

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

Hoc phe:”m hoc trudc (Pre-courses): ET3220 - Dién tir s6 (Digital Electronics)
Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha nang:

Phan tich va mo ta duoc cAu trac bén trong cua mot bo vi xir Iy va ciia mét hé théng vi
xu ly

Thiét ké duoc mot hé thdng vi xir 1y tir cac bo vi xir 1y, bd nhé va thiét bi ngoai vi
Lap trinh hop ngit & mic co ban cho ho vi xir Iy 80x86 cua Intel va mot vi didu khién
¢ cu triic RISC dién hinh.

Ung dung dugc cac loai vi xir Iy khac nhau nhu cac ho vi diéu khién, DSP vao thuyc té.
K¥ nang thyc hanh, [am vi¢c nhom, béo céo, thuyét trinh
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Objectives: Upon completion of the course, students will be able to:

- Analyze and describe the internal structure of a microprocessor and the architecture of a
microprocessor system.

- Design a microprocessor system from microprocessors, memory ICs and 10 devices.

- Program in assembly at a basic level for Intel 80x86 microprocessor and a typical RISC
microcontroller.

- Apply different microprocessor types in real-life applications

- Have skills of experiments, teamwork, report writing and presentation

Ngi dung: Hoc phan nay sé& trang bi cho sinh vién cac kién thirc co ban vé bo vi xir Iy va hé vi
xtr ly, phuong phap thiét ké mot hé vi xtr Iy va ki thuat 1ap trinh bang hop ngi cho hé théng vi
xur ly; gitp sinh vién phan biét dugc cac loai vi xtr Iy khéc nhau tir d6 lya chon dugc loai vi xtir
1y thich hop cho mdt ung dung cu thé. Hoc phan ciing cung cp cho sinh vién k¥ ning thuc
hanh va thai do can thiét khi 1am thuc nghiém, gidi thiéu quy trinh thiét ké va thuc hién hé thong
vi diéu khién, va phat trién k¥ niang lam viéc nhom, bao céo va thuyét trinh.

Contents: This course is to provide students basic knowledge of micro processors, microprocessors system;
methods of designing a microprocessor system and programming techniques in assembly language for
microprocessor system, students can recognize the different types of microprocessors and choose a suitable
processor for a specific application. The course also provides students with practical skills and necessary attitudes

in order to conduct experiments, introduces to microcontroller system design and implementation processes, and
develops teamwork and presentation skills.

ET4260 Pa phuong tién (Multimedia)

Khéi lwong (Credits): 2(2-0-1-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET2070 — Co sé truyén tin
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sinh vién hoan thanh hoc phan nay c6 kha ning:
- Phan tich duogc cac ky thuat nén dir liéu da phuong tién
- MO ta duoc céc thiét bi va mang da phuong ti¢n
- Mo ta dugc cac van dé co ban cta da phuong tién thoi gia thuc qua IP
- Phét trién k¥ nang thuc hanh, 1am viéc nhom, bao céo, thuyét trinh
Objectives: Upon completion of the course, students will be able to:
- Analyze multimedia compression techniques
- Describe multimedia devices and networks
- Analyzing and evaluating quality of service for multimedia networks
- Describe basic issues of real-time multimedia over IP
- Have skills of experiments, teamwork, report writing and presentation
Néi dung: Muc dich Hoc phan nay 13 trang bi cac kién thirc co ban vé hé thdng da phuong tién.
Sinh vién dugc hoc vé cac chudn nén multimedia s6 bao gdm cac chuan nén video, audio va di
liéu. Bén canh do, sinh vién ciing duoc hoc vé mot sb kién thirc co ban ciia cac mang da phuong
pho bién. Hoc phan ciing giup sinh vién ting cuong k¥ ning lam viéc nhém, bao céo va thuyét
trinh.
Contents: This course provides students with basic knowledge on multimedia and multimedia systems. Students
will have the opportunity to learn the basic principles of multimedia compression including video, audio and data
compression. Besides, students will study basic issues and technologies for some typical multimedia networks.
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Attendees are offered opportunities to further develop their team-working, technical documentation, and
presentation capabilities.

ET4361 Hé thong nhing va thiét ké giao tiép nhing (Embedded System and
Interface)
Khéi lwong (Credits): 3(3-1-0-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéce (Pre-courses) : ET3300
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning:
- Nhan biét hé thong nhung, cac dic diém ctia hé thong nhung va pham vi ing dung trong
céc thiét bi/hé thong dién tir va truyén thong, twong lai phat trién ctia hé théng nhing
- Kién trac cia nén tang nhiing: Phan tich chirc ning, ciu tric va hoat dong
- MO ta ciu triic va hoat dong bo xir 1y nhing
- Phan tich va xdy dyng firmware khoi dong hé thong nhung;
- Mo ta thanh phﬁn va hoat dong hé diéu hanh nhung Linux
- Thiét ké va thuc hién hé théng nhung dya trén bo xt Iy ARM
- K¥ ning thyc hanh, 1am viéc nhom, béo cdo, thuyét trinh
Objectives: Upon completion of this course, student will be able to:

- Identify embedded system, their features and their applications in electronic and communication
equipment/systems, future of emebedded system

- Embedded Platform Architecture: Analyze of functionalities, structure, and operations

- Describe structure and operation of embedded processors

- Analyze and develop boot loader firmware for embedded platform

- Describe components and operations of embedded OS

- Design and implement an embedded platform based on ARM processors

- Have skills of experiments, teamwork, report writing and presentation

Ngi dung: Hoc phan nay trang bi cho sinh vién cac kién thirc co ban vé hé thong nhung: dic
diém, ung dung, kiém tric nén tang (bo xir 1y, ban d6 bo nhé, giao tiép nhiing), qua trinh khoi
dong, hé diéu hanh Linux nhung. Hoc phan ciing cung cap cho sinh vién ky ning thyc hanh va
thai do can thiét khi lam thuc nghiém, giéi thiéu quy trinh thiét ké va xay dung phan cung va
phan mém cho mot hé thong nhung hién dai, va phat trién k¥ nang lam viéc nhém, bao céo va
thuyét trinh.

Content: This course is to provide students with knowledge of modern embedded systems: features, application,
embedded platform architecture (processor, memory map, embedded interrace), embedded platform boot
sequence, embedded Linux OS. The course also provides students with practical skills and necessary attitudes in
order to conduct experiments, introduces to embedded platform design and embedded software implementation
processes, and develops teamwork and presentation skills.

ET4292 H¢é diéu hanh nhiing (Embedded operating systems)
Khéi lugng (Credits): 3(3-1-0-6)

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

Hoc phan hoc truéce (Pre-courses) : ET3300

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

Noi dung:
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- Gi6i thidu chung vé cac hé théng nhiing va hé diéu hanh nhung

- Céc ndi dung co ban nhit lién quan hé didu hanh nhing (embedded linux): firmware,
bootloader, kernel, device drivers, filesystem, moi trudng 1ap trinh hé diéu hanh nhung,
hé nhung thoi gian thuc, bdo mat hé diéu hanh nhung.

ET4231 Mang may tinh va IoT (Computer Networks and IoT)
Khéi lwong (Credits): 3(3-0-1-6)

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

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

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

Noi dung:

- Toéng quan mang may tinh, phan loai va kién tric vat Iy ciia mang mdy tinh; cdc mo
hinh tham chiéu ctia OSI va TCP/IP; cic co quan chuén hoa va quan 1y mang

- Mang LAN va cac van dé lién quan dén 16p 1 va 2. Lp MAC va van dé diéu khién truy
nhap kénh, cac co ché diéu khién truy nhap kénh; khai niém dia chi MAC.

- Céc thu tuc va giao thuc ¢ 16p LLC.

- Céac chuan IEEES802.3, IEEE 802.11, IEEE 802.15.4, LoRa, Sigfox: co ché truy nhap
kénh, ciu trac kénh truyén .v.v.

- Kétndi mang & 16p 2: khéi niém switch va hub; cac thudt toan tao cay bac cau tdi thiéu
(Minimum Spannin Tree): Prim va Kruskal; loop-free bridge; chuin IEEE802.14;
IEEE802.1d-2004 va giao thirc STP, RSTP.

- Két ndi mang Internet: tai sao phai két ni mang & 16p Internetworking? Céu triic dia
chi IPv4, IPv6; subnetting va supernetting va cac khai niém lién quan; mdi lién hé giita
dia chi MAC va dia chi IP, giao thirc ARP; giao thirc ICMP.

- Dinh tuyén: cac thuét toan tao cay theo dudng ngén nhét (Shortest Path Tree): thuat toan
Bellman va Dijsktra; dinh thuyét theo trang thai kénh va theo vector khoang cach; dinh
tuyén ndi mién, cac giao thue dinh tuyén ndi mién: RIP va OSPF; dinh tuyén lién mién,
cac giao thtrc dinh tuyén lién mién: BGP; dinh tuyén da chéang: phan loai, mdt ) giao
thirc dinh tuyén co ban.

- Router: kién triic, cac thuat toan tim kiém trong bang chuyén tiép.

- Céc giao thirc 16p giao van: chiic nang, khai niém cong; giao thire UDP; giao thirc TCP:
diéu khién ludng va chdng tac nghén trong TCP; chdng 13i trong TCP.

- Léap trinh mang: khai niém lap trinh socket va 1ap trinh da tién trinh

ET4032 Thiét ké IC twong tu (Analog IC design)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET2040 — Cau kién dién tir, ET2050 — Ly thuyét mach
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sinh vién hoan thanh hoc phan nay c6 kha ning:
- C6 kha ning xac dinh, xay dung, va giai quyét cac van dé k¥ thuat phirc tap bang cach
ap dung cac nguyén 1y k¥ thuat, khoa hoc va toan hoc.
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- C6 kha nang tmg dung quy trinh thiét ké ky thuat dé dat duoc thong sé ki thuat theo
yéu ciu

- C6 k¥ nang chuyén nghiép va pham chit c4 nhan can thiét dé thanh cong trong nghé
nghiép

- K§¥ ning x4 hoi can thiét dé lam viéc hiéu qua trong nhém da nganh va trong moi trudng
quéc té

Objectives: Upon completion of this course, student will be able to:

- Ability to identify, build, and solve complex technical problems by applying technical, scientific and
mathematical principles.

- Ability to apply engineering design to meet required specifcations

- Professional skills and personal qualities needed to succeed in their career
Social skills for effectively worklng in multldzczplznary groups and international environment.

Ngi dung Hoc phan nay s& cung cap cai nhin tong thé vé thiét ké IC tuong tw va phan biét duoc
su khac biét véi thiét ké IC sb. Hoc phan nay doi héi ngudi hoc da co kién thtrc co ban vé chat
ban dan, linh kién ban dan va cac linh kién co ban R, L, C. Cac noi dung chinh trong hoc phén
nay gom:
- CAu trac vat 1y va hoat dong cua linh kién MOSFET,
- Céu trac va hoat dong ctia cac mach don tﬁng, da tﬁng, vi sai, mach guong dong sur dung
MOSFET,
- Phan tich dép ung tan sd, do on dinh va tap &m ctia mach khi sir dung MOSFET,
- Thiét ké mach so sanh su dung linh kién MOSFET,
- St dung phan mém thiét ké dé dinh lugng anh hudng ciia cac thong s6 ciia linh kién 1én
hoat dong va hiéu nang ctia mach
- Ném viing quy trinh thiét ké IC twong tu.

Contents: This course will provide an overview of analog IC design and allow students to differentiate it from
digital IC design. This course requires students having in advance basic knowledge on semiconductor material,
semiconductor components and basic components R, L, C. The course covers:

- Physical structure and operation of MOSFET components,

- Structure and operation of single-stage, multi-stage, differential, current mirror circuits using MOSFET,

- Analyze the frequency response, stability and noise of the circuit when using MOSFET,

- Design circuit of Comparator using MOSFET components,

- Using design software to evaluate the impacts of the components' parameters on the operation and

performance of the circuit,
- Master the IC design process.

ET4340 Thiét ké VLSI (VLSI design)

Khéi lugng (Credits): 3(3-1-0-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéce (Pre-courses): ET3300 - K§ thuat Vi xir Iy (Microprocessor Engineering)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sinh vién hoan thanh hoc phan nay c6 kha ning:
- Hiéu cac phﬁn tr co ban cia mach tich hgp CMOS, hoat dong cia MOSFET, thiét ké
mach CMOS, phuong phép ché tao, danh gia tré, cong suat tiéu thy, hiéu ning.
- Van dung céc kién thirc co ban dé thiét ké IC st dung phan mém hd tro.
Objectives: Upon completion of this course, student will be able to:

- Analyse the basic elements of CMOS integrated circuits, MOSFET operation, CMOS circuit design,
manufacturing method, delay evaluation, power consumption, and performance.
- Applying the basic knowledge to design IC using supporting software.
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Néi dung: Cung cap mot cai nhin tong quat Ve kién trac, cong nghé, qua trinh thiét ké cua hé
thong vi mach cg 16n VLSI, gitp sinh vién tiép can véi viéc thiét ké cac h¢ théng VLSI: thiét
ké, mo phong, kiém tra hé thong trén may tinh v6i su hd tro ciia phan mém. Céac ndi dung trinh
bay gdm: cac budc thiét ké va ché tao IC, cong ngh¢ CMOS co ban, thiét ké logic, layout, tré,
hiéu ning, cong suét ... cta IC, phan mém va thiét ké IC co ban.

Contents: Providing an overview of architecture, technology, the design process of the large-sized micro circuit
system VLSI, gives students access to the design of the VLSI systems: Design, simulation, system testing on the
computer with the support of the software. The presentation consists of IC design and fabrication steps, basic
CMOS technology, logic design, layout, latency, performance, power... IC, software and basic IC design.

ET4245 Tri tué¢ nhan tao va wng dung (41 and Applications)
Khéi lugng (Credits): 3(3-1-0-6)
Hoc phén tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): MI2020 - Xac suat thong ké, ET2030 — Ngon ngit 1ap trinh
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning;
- Vén d@ tri tué nhan tao c6 kha ning giai quyét
- Ap dung tri tu€ nhan tao co ban giai quyét van dé, dé xuit phuong phdp tri tu¢ nhan tao
tién tién phu hop giai quyét van dé.
- Thiét ké hé théng tri tu¢ nhén tao c6 kha nang hoat dong thong minh va hoc tir kinh
nghiém
- K¥ ning thyc hanh, 1am viéc nhom, béo cao, thuyét trinh
Objectives: Upon completion of this course, student will be able to:
- Identify problems where artificial intelligence techniques are applicable
- Apply selected basic Al techniques, judge applicability of more advanced techniques

- Participate in the design of systems that act intelligently and learn from experience
- Practice, teamwork, report and presentation skills

Ngi dung: Dua trén sy phat trién manh mé cua thut toan, phﬁn cing va lugng dir liéu thu thap
tir cam bién, tri tué nhan tao dang giai quyét nhiéu bai toan thyc té. Chii dé pho bién cua tri tué
nhan tao bao g@)m: tim kiém va lap ké hoach, mo6 ta kién thuc va suy ludn, hoc may, hoc sau
dya trén mang Noron va hoc tang cuong. Cac phuong phap nay dugc timg dung thanh cong vao
nhiéu linh vyuc ndi bat nhu thi gidc may va xir Iy ngon ngir ty nhién.

Hoc phéan gi6i thi¢u khdi niém va phuong phép tri tué nhan tao co ban ciing nhu tién ning va
gidi han cua tri tué nhan tao thong qua cac vi du thuc té. Ly thuyét va thuat toan hoc may, hoc
sau dugc tap trung gidi thiéu. Noi dung bai tip bao gdm cac ing dung dua trén k§ thuat Al co
ban va phuong phap lua chon cac k¥ thuat Al phu hop cho ting tmg dung. Nhom sinh vién co
thé Iyra chon mot trong sb cac tmg dung phd bién ciia Al cho dy an Hoc phan, bao gom: thi giac
may du trén hoc sau, xtr Iy ngdn nglr tu nhién, nhan dang ti¢éng noi, tri tu¢ nhan tao bién hoac
tri tu¢ nhan tao rng dung cho Vién thong.

Sinh vién duoc sir dung cac cong cu phin mém dya trén ngdn ngit Python, phuc vu nghién ciru
hodc phat trién san phém hoc may/hgc sau nhu Tensorflow, Caffe hodc Pytorch. Mach tri tué¢
nhan tao bién tir cac hing Nivida, Intel hodc Google c6 thé dugc st dung tuy thudc yéu cau du
an Hoc phan.

Content: Based on the development of algorithms, powerful and cheaper hardware and big data from different

sensors, Al has been greatly contributed to technological innovation recently. The core Al technologies includes
search and planning, knowledge representation and reasoning, machine learning, deep learning, and
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reinforcement learning. They have been successfully applied to many fields especially computer vision and natural
language processing.

The course starts at describing basic concepts, techniques of AI as well as their potential and limitation via several
applications. Theory and algorithms of machine learning and deep learning are the focus of the course. Exercises
will include hands-on application of basic Al techniques as well as selection of appropriate technologies for a
given problem and anticipation of design implications. In a final project, groups of students will participate in the
creation of one the following Al-based applications namely deep-learning-based computer vision, natural
language processing, speech recognition, edge Al or Al based communications.

Industrial machine learning/deeplearning frameworks using Python and their working environment are
concentrated in this course such as Tensorflow, Caffe or Pytorch. Different edge Al technologies are possible to
be used by students’ final project such as devices from Nividia, Intel or Google.

ET3311 An toan thong tin (Information security)
Khéi luong (Credits): 2(2-1-0-4)

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

Hoc phan hoc trudc (Pre-courses): ET2072

Hoc phan song hanh (Corequisite Courses): Khong (None)
Noi dung:

- Khai niém co ban: cac khia canh an toan thong tin (integrity, confidentiality,
availability), nguy co/tan cong (threat/attack), phong vé (prevention), phat hién
(detection), ing pho (reaction), co ché va dich vu an toan thong tin (security mechanism
and service);

- Mat ma hoc (cryptography): muc dich st dung (confidentiality, data integrity,
authenticity, non-repudiation), thuat toan va co ché ma hoa dbi xing/bat ddi xtng
(symmetrical/asymmetrical encryption), chir ky s6, mot sb thuat toan phé bién (DES,
AES, RSA);

- Anninh mang: cac phén mém doc hai (virus/malware), cac dang tan cong (interception,
DoS, masquerade, replay), kién trac an toan mang (firewall, DPI, IPS, etc), VPN, SSL;

- Céc chuyén dé trong diém: chudi khéi (blockchain), giai phap an ninh 16p vat Iy.

ET4435 Lap trinh song song (Parallel programming)
Khéi lwong (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET2031
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sinh vién hoan thanh hoc phan nay c6 kha ning:
- MO0 ta vai tro cua 1ap trinh song song trong tinh toan hién dai
- Phan tich cac giai thuat song song va 1ap trinh song song.
- Lap trinh song song theo mo hinh bo nhd chia sé (pthreads, OpenMP) va bo nhé phan
tan (MPI).
- Phén tich va t6i vu thuat toan lap trinh song song
- Phat trién k¥ nang lam viéc nhom, trinh bay
Objectives: Upon completion of the course, students will be able to:

- Describe the role of parallel programming in modern computing

- Analyze the parallel problems and parallel programming

- Implement the parallel programming in Shared Memory Architecture and Distributed Architecture —
OpenMP, PTHREAD, and MPI
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- Analyze and optimize the parallel programming codes
- Develop team working and presentation skills

Ngi dung: Hoc phan nay cung cap cho sinh vién céac kién thirc vé lap trinh song song: tng dung,
cac khai niém co ban. Nguyén tic thiét ké thuat toan song song: chia nhé chwong trinh, can
bang tai, cac md hinh song song. M6 hinh phén tich hé thdng song song: cac tham sé danh gia
hiéu ning cta hé théng song song. Lap trinh song song bang trao doi théng diép: MPL Lap trinh
song song voi khong gian dia chi dung chung: thread, pthread, OpenMP.

Contents: This course provides the knowledge of parallel programming: applications, terminologies. Parallel
algorithm design principles: decomposition techniques, load balancing, parallel models. Analytical Modeling of

Parallel Programs: performance metrics for parallel systems. Programming using message passing paradigm:

MPI. Programming shared address space: thread, pthread, OpenMP.

ET3250 Théng tin s6 (Digital Communications)

Khéi luong (Credits): 3(3-0-1-6)

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

Hoc phan hoc trudc (Pre-courses): ET2072

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

Muc tiéu: Moén hoc ndy nham trang bi cho sinh vién cac kién thirc co ban vé hé thong thong tin
s6 va cac qua trinh bién doi tin hiéu dién ra trong hé thong thong tin sb: qua trinh bién d6i trong
tu - sO; qua trinh khoi phuc tin hiéu & dau thu anh hudng boi kénh nhidu Gauss; truyén tin hiéu
trén bang tan co so; cac phuong phap diéu ché va giai didu ché s6; ma dudng truyén; cac phuong
phéap ghép kénh va da truy nhap.

Objective: This course arms for students the fundamental knowledge of the digital communication system and the
process of signal converting in the digital communication system, are listed as follows: the analog to digital A/D
and D/A conversion,; the recovery process of the signal at receiver impacted by Gauss channel; baseband
transmission, digital modulation and demodulation schemes; line coding; multiplexing and multi access.

Noi dung: qué trinh bién ddi twong tu - sd, ldy mau, dinh Iy Nyquist, diéu ché xung ma PCM;
qua trinh khéi phuyc tin hiéu & dau thu anh hudng boi kénh nhidu Gauss; truyén tin hiéu trén
bang tan co so; cac phuong phap diéu ché va giai didu ché sé (QPSK, QAM, diéu ché tin hiéu
thong dai I/Q); ma duong truyén; cac phuong phap ghép kénh va da truy nhap.

Content: analog to digital A/D and D/A conversion, sampling, PCM, Nyquist theory, the recovery process of the

signal at receiver impacted by Gauss channel; baseband transmission; digital modulation and demodulation
schemes (QPSK, QAM, I/Q bandpass modulation), line coding; multiplexing and multi access.

ET3291 Dé dn thiét ké phan mém nhiing (Design project of Embedded software)
Khéi lugng (Credits): 2(0-0-4-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc ph'?ln hoc trude (Pre-courses): Khong (None)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muyc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha nang:
- Ap dung céc kién thtrc vé 1ap trinh va xir Iy tin hiéu/dit liéu da hoc trude d6 vao thuc
hién mot phén mém cho ung dung cho hé¢ théng nhung
- Phat trién k¥ nang lam vi¢c nhom, lanh dao, viét bao céo va trinh bay.

Objectives: Upon completion of the course, students will be able to:
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- Apply the knowledge of computer programming and signal/data processing previously studied in
implementation of a software product in Embedded system engineering field.
- Develop the skills of teamwork, leadership, report writing and presentation.

Néi dung: Sinh vién 1am viéc theo nhom (3-5 sinh vién) dé thiét ké va thuc hién phdn mém tng
dung da phuong tién.

Contents: Students work in group of 3 to 5 students to design and implement a software system. in multimedia
applications.

ET4012 Do dn thiét ké thiét bi nhiing (Design project of Embedded equipment)
Khéi lugng (Credits): 2(0-0-4-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phéln hoc trudc (Pre-courses): Khong (None)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha nang:
- Ap dung cac kién thirc vé dién tir/nhang va lap trinh xtr 1y tin hiéu di hoc trudc d6 phan
tich, thiét ké va thuc hién mot thiét bi/ing dung/hé thong nhing thong minh.
- Phat trién k¥ nang lam viéc nhom, viét bao céo va trinh bay.
Objectives: Upon completion of the course, students will be able to:

- Apply the knowledge previously studied of electronic/embedded system knowledge and signal processing
in analysis, design and implementation of an embedded equipment/application /system.
- Develop the skills of teamwork, report writing and presentation.

N¢i dung: Sinh vién lam viéc theo nhom (3-5 sinh vién) dé thiét ké va thuc hién mot ung
dung/hé thong k¥ thuat truyén thong da phuong tién..

Contents: Students work in group of 3 to 5 students to design a multimedia communication application / system..

ET4250 H¢ théng vién thong (Telecommunication systems)

Khéi luong (Credits): 3(3-1-0-6)

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

Hoc ph%in hoc trudc (Pre-courses): ET3250 - Thong tin s6 (Digital Communications)
Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Sau khi hoan thanh hoc phén nay, yéu ciu sinh vién c6 kha nang:

- Phén tich va mé ta duoc ciu trac tong quan mot hé thdng vién thong, cac thong sé ky
thuat co ban khi thiét ké, danh gia hé thong vién thong.

- Phan tich va m6 ta duoc so do khdi hé thdng vién thong, phuong thic truyén dan dién
hinh nhu viba, v¢ tinh, sgi quang, di dong.

- Phén tich va so sanh duoc uu nhugc diém cua cac hé théng truyén dan dé tir d6 lya chon
cho ung dung cu thé.

- Tinh toan thiét ké duoc mot tuyén thong tin (phan ning luong, quy cong suat) trong hé
théng thong tin viba, vé tinh, soi quang va tinh toan sir dung lai tan sé hé thong thong
tin di dong té bao

- K¥ nang thuc hanh, lam viéc nhom, bao céo, thuyét trinh
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Objectives: This course provides students with basic knowledge on telecommunication transmission systems such
as Line Of Sight microwave, satellite communication systems, mobile communication system and optical fiber

communication system, helps students to know how to design a wired and wireless communication link.

After completing this course, students should be able to:

- Analyze and describe the general telecommunication system architecture, the principal specifications for
the design of the telecom system.

- Analyze and describe the system architecture of LOS microwave, satellite communication systems, optical
fiber as well as mobile communication systems.

- Analyze and compare the advantages and drawbacks of the telecommunication transmission systems for
specified applications.

- Design a link budget in telecommunication transmission systems, the frequency reuse in mobile
communication system.

- Have skills of teamwork, report writing and presentation

Néi dung: Hoc phan niy s& trang bi cho sinh vién cac kién thirc co ban vé truyén dan 16p vat
1y trong mot s6 hé théng vién thong hién nay nhu hé thong thong tin viba, hé théng thong tin
vé tinh, hé thong thong tin di dong, va hé thong thong tin soi quang; gitip sinh vién biét phan
tich, thiét ké mot tuyén truyén dan hiru tuyén va vo tuyén. Hoc phén ciing gitip sinh vién phat
trién k¥ nang k¥ nang lam viéc nhom, bao céo, va thuyét trinh.

Contents: This course provides students with basic knowledge on physical-layer transmission at several current
telecommunication systems such as Line Of Sight microwave, satellite communication systems, mobile

communication system, and optical fiber communication system; helps students to know how to design typical

wired and wireless communication links. The course also helps students to develop teamwork and presentation
skills.

ET3180 Théng tin vé tuyén (Wireless communications)
Khéi lwong (Credits): 3(3-0-1-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET3250 - Thong tin s6
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Hoc phan nay trang bi cho sinh vién kién thirc co ban vé thong tin v6 tuyén bao gom:
- Hiéu biét duoc cac dic diém cua kénh v tuyén. Biét tinh toan cac tham sb ctia kénh vo
tuyén va qua d6 phan tich danh gia duoc chat lugng kénh
- Phong tao dugc kénh vo tuyén bang cac cong cu toan hoc va toan xac suit thong ké
- Céc loai nhidu trong thong tin v6 tuyén. Cac phuong phap giam nhiu trong thong tin
v tuyén
- Quan Iy tai nguyén vo tuyén
- Kién trac cac hé théng vo tuyén
- Nim vimg dugc cac ky thuat diéu ché M-PAM, M-QAM, OFDM, CDMA
- Hé théng MIMO va MIMO OFDM (MIMO va MIMO OFDM SYSTEMS)
- Thiét ké va xay dung hé théng truyén thong vo tuyén sir dung dé truyén dit liéu
- K¥ nang thuc hanh, 1am viéc nhom, béo cao, thuyét trinh
Objectives: Upon completion of the course, students will be able to:

- Understand the characteristics of radio channels. Know how to calculate parameters of radio
channels and thereby analyze and evaluate channel quality.
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- Simulate radio channels using mathematical and statistical probability tools

- Types of interference in radio communications. Methods of reducing noise in radio communications
- Radio resource management

- Radio systems architectures

- Mastering the modulation techniques M-PAM, M-QAM, OFDM, CDMA

- MIMO and MIMO OFDM systems

- Design and build radio communication system used for data transmission

- Practical skills, teamwork, reports, presentations

Ngi dung: Hoc phan nay trang bi cho sinh vién kién thirc co ban vé thong tin v6 tuyén bao gom:
Hé théng vo tuyén, kién trac cac hé thong vo tuyén, Ly thuyét vé kénh vo tuyén, Dung luong
kénh v6 tuyén. Cac phuong phap can bing kénh. Quan 1y tai nguyén vo tuyén. Cac phuong
phép diéu ché trong thong tin v tuyén bao gdbm OFDM, CDMA, MC-CDMA, cac hé théng
nhiéu anten thu phat MIMO va két hop MIMO véi ky thuat OFDM. Cac tiéu chuan cta IEEE
va ETSI trong thong tin vo tuyén, 13 co so cho cac Hoc phan: thong tin di dong, thong tin vé
tinh, k¥ thuat truyén hinh, dinh vi din dudng, k¥ thuét siéu cao tan va antenna.

Hoc phan ciing cung cap cho sinh vién k¥ niang thuc hanh va thai do can thiét khi lam thyc
nghiém, gi6i thiéu quy trinh thiét ké va xay dung hé thdng thong tin vo tuyén, phat trién k¥
nang lam viéc nhom, bao cio va thuyét trinh.

Contents: Support for students with basic knowledge about radio information including: Radio systems,
architecture of radio systems, Theory of radio channels, Capacity of radio channels. Methods of channel
estimation and equalization. Radio resource management. Modulation methods in radio communication include
OFDM, CDMA, MC-CDMA. Multi-Input Multi Output (MIMO) systems and MIMO combination with OFDM
technology. The standards of IEEE and ETSI in radio communication are the basis for the subjects: Mobile

communications, Satellite Communication, Television technology, Navigation, Ultra-high frequency technology
and antennas.

The course also provides students with practical skills and attitudes necessary to conduct experiments, introduces
the process of designing and building a radio communication system, developing teamwork skills, reporting and
presentation.

ET3270 Thuec tap ky thudt (Engineering Practicum)
Khéi lugng (Credits): 2(0-0-4-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéc (Pre-courses): Khong (None)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, sinh vién c6 kha ning:
- Nhan dién va phéan biét vé linh kién, thiét bi va hé thong dién tir thuc té;
- Van dung nhiing kién thtrc 1y thuyét ctia cac hoc phan trude vao danh gia va giai quyét
mot sO van dé trong thiét ké, thuc hién thiét bi/h¢ thong dién tir - thong tin;
- Co6 nang lyc tham gia thiét ké, ché tao cac san phém mai thude linh vuc rong Pién tir -
Vién thong.
- Nhan biét vé bdi canh doanh nghiép
Objectives: Upon completion of this course, student will be able to:
- Identify and distinguish on practical electronic components, equipment and systems
- Apply theoretical knowledge into evaluation and solving some practical problems in design and

implementation of electronic devices/systems.

- Participate in designing and manufacturing products in the field of Electronics and Telecommunications.
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- Beaware of enterprise scenarios
Noi dung: Sinh vién tim hiéu, quan sat, trai nghiém tai mot don vi nghién ctru, phat trién, san
xuét kinh doanh trong linh vyc dién tr - vién thong. Sinh vién 1am bao cao mé ta cac hoat dong
va két qua dat duoc trong thoi gian thuc tap.

Content: Students learn, observe, experience at an enterprise/company/organization of research, development,
manufacture and business in the field of electronics and telecommunications. Students make reports describing
the activities and results achieved during the internship.

ET4900 Dé dn tot nghiép civ nhan (Bachelor Thesis)
Khéi lugng (Credits): 6(0-0-12-12)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET3270
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning;
- Nhan thirc vé mbi lién hé mat thiét giira giai phap ky thuat voi cac yéu t6 kinh té, xa hoi
va moi truong thyc té
- Xay dung quy trinh khai thac van hanh, khai thac va bao tri cac loai thiét bi/hé théng
san phém thudc linh vuc Dién tir - Vién thong
- Co kha nang dé xuat hé théng giai phap ky thuat va tham gia thiét ké, ché tao cac san
phém méi thude linh vuc Dién tir - Vién thong.
Objectives: Upon completion of this course, student will be able to:
- Setting up the process of operation, maintenance and repair of equipments/system in the field of
Electronics - Telecommunications.

- Able to propose a system of technical solutions and to participate in designing and manufacturing of new
products in the field of Electronics - Telecommunications.

Ngi dung: Van dung cac kién thirc thu duge tir cac hoc phan da hoc dé giai quyét cac nhiém vu
cu thé cta dd an dudi sy hudéng din ciia can bo hudng dan, viét thuyét minh do 4n va hoan
thanh cac bao céo ky thuat lién quan dén dé tai va bao vé do an t6t nghiép.

Content: Students apply the knowledge gained from the courses to solve specific tasks of the graduation project

under the guidance of instructors; write thesis and complete the technical reports related to the project,; present
graduation project for thesis defense.

ET4924 Po an nghién ciru (Bachelor research-based Thesis)

Khéi luong (Credits): 8(0-0-16-16)

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

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

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

MG ti: Db an nghién ciru 1a mot bao cdo khoa hoc lién quan dén mot hudng (hodc dé tai) nghién
ctru do ngudi hoc dé xuat dudi sy hudng dan cua giang vién. Véan dung cac kién thirc thu dugc
tir cac hoc phan da hoc dé giai quyét cac nhiém vu cu thé, viét thuyét minh do an va hoan thanh
cac bao cdo k¥ thuat lién quan dén dé tai va bao vé dd an tot nghiép. P6 an nghién ctru hudng
dén xéc dinh, dé xuét noi dung du kién cho nghién ctru & phﬁn cao hoc tiép theo.

Description: A bachelor research-based thesis is a scientific report related to a research direction (or topic)
proposed by student under the guidance of a lecturer. Apply the knowledge gained from the learned courses to
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solve specific tasks, write project thesis and complete technical reports related to the topic, and present graduation

project for thesis defense. Research topic aims to identify and propose direction for the next graduate study.

5. Qua trinh cap nhat chwong trinh dao tao (Program change log)

LAN CAP NHAT: 01

S6 Quyét dinh/T& trinh/Cong vén:

Ky ngay:

Phong Pao tao nhan ngay:

Ap dung tir khoa:

Ap dung tir ky:

Noi dung tom tit ciia dé xuat cap nhat (kém ghi cht néu co):
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