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1. Muc tiéu chwong trinh dao tao (Program Goals)

1.1 Muc tiéu chwong trinh dao tao cir nhan (Bachelor's Program Goals)

Sinh vién t6t nghiép chuong trinh Ctr nhén ....:
On successful completion of the Bachelor program, students will be able to:

C6 kha ning ap dung kién thtc co ban vé Toan hoc va khoa hoc tu nhién va kién thic
chuy&n mén viing chic trong linh vuc Dién tir - Vién thong dé thich ang tét véi cong
viéc van hanh/danh gia cac giai phéap, hé théng/qua trinh/san pham k§ thuat trong thuc
té; va c6 kha nang tu hoc, tu cap nhat kién thire dé dap (g yéu cau cong viéc thyc té.

To apply knowledge of Maths and science, and fundamental knowledge of Electronics and
Telecommunications, to participate in design and to work in operation/evaluation of technical

solutions/ systems/ processes/ products in social realities; and to be able to self-educate and
enhance speciality for future career.

C6 kién thtrc vé quan tri va quan 1y, c6 nang luc tu duy mot cach hé théng, pham chat
ca nhan va ky ning lam viéc chuyén nghiép can thiét, va ning luc ngoai ngit can thiét
dé thich tng v6i mai truong 1am viée, moi trudng x4 hoi qubc té, da vin hoa.

Ability to apply administration and management knowledge, systematical thinking,

proffessional attitudes and skills to adapt to international, multi-culture working environment
and society.

1.2 Muc tiéu chwong trinh dao tao thac si (Master's Program Goals)

Sinh vién t6t nghiép chuong trinh thac si s& c6 kha nang.:

On successful completion of the Master program, students will be able to:

C6 kha ning 4p dung kién thirc co ban vé Toan hoc va khoa hoc ty nhién, kién thtc lién
nganh, va kién thirc chuyén mon réng va sau trong linh vuc Vién thong dé dap tng tot voi
su phat trién nhanh cua nganh K¥ thuat Vién thong, thich tung tot v6i cong viéc van
hanh/d4nh gi4 cac giai phap, hé thong/qua trinh/san pham ki thuat, dé tham gia tién trinh
thiét ké va phat trién sang tao giai phap k¥ thuat dé giai quyét van dé thuc té hoic van dé
nghién ctru cu thé; va c6 kha ning tu dio tao, nang cao nang lyc chuyén mon dé thich tng
v6i su thay d6i nhanh ciia khoa hoc cong nghé.

To apply knowledge of Maths and science, multi-principle knowledge, and fundamental and
advanced knowledge of Telecommunications Engineering to work in operation/evaluation of
technical solutions/ systems/ processes/ products, to participate in design and development of
technical solutions for real-world problems or research problems, and to be able to self-educate and
enhance speciality to adapt with the rapid development of science and technologies.

C6 kién thtrc v& quan tri va quan 1y, c6 ning luc tu duy mot cach hé théng, pham chat ca
nhéan va k¥ nang 1am viéc chuyén nghiép can thiét, va nang luc ngoai ngit can thiét dé thich
g véi méi trudng qudc té, da vin hoa.

Ability to apply administration and management knowledge, systematical thinking, proffessional
attitudes and skills to adapt to international, multi-culture working environment and society.



2. Chuén diu ra cia chwong trinh dio tao (Program Learning Outcomes)

2.1 Chudn dau ra ciia chwong trinh dio tao cir nhan (Bachelor's Program Learning

Outcomes)

C6 kién thirc toan va khoa hoc co ban, co so nganh k¥ thuat dién tir - vién thong vitng chic
dé dam bao kha ning tur dao tao nang cao trinh d6 chuyén mén.

Strong knowledge of Maths, Science and fundamental knowledge of Electronics and
Telecommunications to be able to self-educate for speciality enhancement.

C6 kién thirc nganh rong dé thich Gmg t6t véi cong viée van hanh/danh gia cac giai phap, hé
thong/qua trinh/san pham k thuat.

Broad knowledge to be adaptive to operation/evaluation of technical solution/ system/ process/
product.

C6 kién thirc co ban vé quan trj va quan 1y.

Basic knowledge of administration and management.

K¥ nang tim kiém, phan tich va danh gia tinh thyc té va do tin cdy ctia cic ngudn thong tin
khac nhau.

Skillful in investigation, analysis and evaluation the practicability and reliability of information
source.

K§ nang trinh bay, viét bao cao chuy@n mén.

Skillful in presentation and technical reports.

K§ nang sir dung thanh thao may tinh va cac phan mém co ban, dép tmg yéu cau cong viéc
chuyén mon.

Skillful in computer tools for Electronics and Telecommunications field.

K¥ nang phan tich d4nh gia, phat hién cc van dé thuc tién va phan bién.

Analysis, discovery and critical thinking.

K¥ ning phan tich, tong hop, danh gia dit liéu va thong tin dé st dung va khai thac cac cong
nghé mdt cach hiéu qua.

Analysis, systhesis, evaluate data and information for usage and exploitation of technologies.

K§¥ nang lam viéc theo nhom, bao gom kha ning chia s¢ kién thirc, thich img va tén trong
cac y tuong khac nhau nham hudng t6i mot muc tiéu chung.

Teamwork skills, including knowledge sharing, adaptive and respective others to reach for common
objectives.

K¥ ning sir dung ngoai ngir trong giao tiép xa hoi va trong thuc hanh chuyén mén. (IELTS
5.5 hoac tuong duong).

Communication skills in foreign language (IELTS 5.5).

Ton trong va tuan tha phap luat.

Respect and obey the law.

C6 dao dirc nghé nghiép, ¥ thirc trach nhiém va tac phong chuyén nghiép trong cong viéc.
Proffessional ethics and attitudes, responsibilities.

Bén bi, kién tri, sang sudt trude kho khan, thach thie cua cong viéc va cudc séng.

2.2 Chudn dau ra ciia chwong trinh dao tao thac si khoa hoc (Master's Program Learning

Outcomes)

C6 kién thirc toan va khoa hoc co ban, co sé nganh ki thuat vién thong vimg chic dé dam
bao kha nang tu dao tao nang cao trinh do chuyén mon.



Strong knowledge of Maths, Science and fundamental knowledge of Telecommunication
engineering to be able to self-educate for speciality enhancement.

C6 kién thirc chuyén nganh sau va kién thirc 1ién nganh rong dé thich Gmg t6t voi cong viée
van hanh/danh gia cc giai phap, hé théng/qua trinh/san pham ky thuat, dé tham gia tién
trinh thiét k& va phat trién sang tao giai phap k¥ thuat dé giai quyét van d& thyc té hodc van
dé nghién ciru cy thé

Broad knowledge to be adaptive to operation/evaluation of technical solution/ system/ process/
product or to participate in design and development of technical solutions for real-world problems
or research problems

C6 kién thirc co ban vé quan tri va quan 1y.

Basic knowledge of administration and management.

K nang tim kiém, phan tich va danh gia tinh thuc té va do tin cdy cua cac ngudn thong tin
khac nhau.

Skillful in investigation, analysis and evaluation the practicability and reliability of information
source.

Thanh thuc k¥ nang trinh bay, viét bao cdo chuyén mén, phuong phap luan nghién ciru khoa
hoc

Skillful in presentation and technical reports, scientific research methodology

K§ ning st dung thanh thao méy tinh va cac cong cu, phan mém dép tmg yéu ciu cong viéc
chuyén moén.

Skillful in computer tools for Telecommunications field.

K¥ ning phan tich d4nh gia, phat hién cac van dé thuc tién va phan bién.

Analysis, discovery and critical thinking.

Tu duy hé théng trong qua trinh giai quyét céng viéc chuyén mon.

Systematical thinking in problem solving .

K§ ning phan tich, tong hop, danh gia dit liéu va thong tin dé sir dung va khai thac cc cong
ngh¢ mot cach hi¢u qua.

Analysis, systhesis, evaluate data and information for usage and exploitation of technologies.

K§ ning 1am viéc theo nhom, bao gom kha nang chia sé kién thirc, thich img va ton trong
cac y tuong khac nhau nham hudng t6i mot muc tiéu chung.

Teamwork skills, including knowledge sharing, adaptive and respective others to reach for common
objectives.

K¥ ning sir dung ngoai ngit trong giao tiép xa hdi va trong thyc hanh chuyén mén. (IELTS
6.0 hoac tuong duong).

Communication skills in foreign language (IELTS 6.0).

Ton trong va tuan thu phap luat.

Respect and obey the law.

C6 dao dirc nghé nghiép, ¥ thirc trach nhiém va tac phong chuyén nghiép trong cong viéc.
Proffessional ethics and attitudes, responsibilities.

Bén bi, kién tri, sang sudt trude kho khian, thach thire cia cong viée va cude song.



3. Noi dung chwong trinh (Program Content)

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

3.1.1. Bdc cwr nhdn K62

(Bachelor research-based thesis)

BAC CU NHAN
Khéi kién thirc Tin chi Ghi cha
(Professional component) (Credit) (Note)
Giao duc dai cwong 63
(General Education)
To4n va khoa hoc co ban 29 Thiét ké phu hop theo nhom nganh dao tao
(Mathematics and basic sciences) (Major oriented)
Ly luan chinh tri
Phép luét dai cuong 12
(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 29 Theo 16 trinh hoc tiéng Anh ciia CTTT K62
(English) (Following English studying progress of Cohort 62)
Gidao duc chuyén nghiép 78
(Professional Education)
Co s va cbt 16i nganh 55 Bao gom tir 2 d6 an thiét ké, ché tao/trién khai.
(Basic and Core of Engineering) (consist of 2 design projects)
Kién thitc b6 trg CTTT K62 khong c6 phan kién thiic bé t
(SOft Ski”S) 0 . ong Co phan Ki€n thuc bo trg
(No Skill course for Cohort 62)
Khéi kién thuc Tu chon theo mddun tao diéu kién cho
Tu chon theo modun 15 sinh vién hoc tiép can theo mdt linh vuc g dung.
(Elective Module) Elective module provides specialized knowledge oriented
towards different concentrations.
D?) an nghién ctru la mot bao cao khoa hoc lién quan
. dén mot huong (hoac de tai) nghién ctru do ngudi hoc
Do an nghién clru 8 dé xuat dudi sy huéng dan cla giang vién.

Bachelor research-based thesis is in form of a scientific
report, its research topic is proposed by student. Student
must carry out thesis under lecturer’s supervision.

Tong cong chwong trinh
cir nhan (Total)

141 tin chi (131 credits)

3.1.2. Bac cwr nhin K63

BAC CU NHAN




Khéi kién thirc Tin chi Ghi cha
(Professional component) (Credit) (Note)
Giao duc dai cwong 50
(General Education)
To4n va khoa hoc co ban 32 Thiét ké phu hop theo nhom nganh dao tao
(Mathematics and basic sciences) (Major oriented)
Ly luan chinh tri
Phép luat dai cuong 12
(Law and politics) Theo quy dinh ciia Bo 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 06 Go6m 2 hoc phan Tiéng Anh co ban
(English) (02 basic English courses)
Gidao duc chuyén nghiép 81
(Professional Education)
Co so va cbt 161 nganh 50 Bao gdm tir 2 dd 4n thiét k&, ché tao/trién khai.
(Basic and Core of Engineering) (consist of 2 design projects)
Go6m hai phan kién thtrc bt budc:
, 9 - Kién thuc bd tro vé& xi hoi, khoi nghiép va cac ky
Kién thirc bo trg nang khac (6TC);
(Soft skills) 8 - K¥ ning viét tiéng Anh III (2TC).
Include of 02 compulsory modules:
- Social/Start-up/other skill (6 credits);
- Writing Skills 111 (2 credits).
Khéi kién thac Tu chon theo mddun tao diéu kién cho
Ty chon theo médun 15 sinh vién hoc ti€p can theo mot linh vuc (ng dung.
(Elective Module) Elective module provides specialized knowledge oriented
towards different concentrations.
Df) an nghién ctru 1a mot bao cao khoa hoc lién quan
. dén mot huong (hoac de tai) nghién ctru do ngudi hoc
Do an nghién ctru 8 deé xuat dudi su hudéng dan cia giang vién.

(Bachelor research-based thesis)

Bachelor research-based thesis is in form of a scientific
report, its research topic is proposed by student. Student
must carry out thesis under lecturer’s supervision.

Téng cong chwong trinh
ctr nhan (Total)

131 tin chi (131 credits)

3.1.3. Bac thac si K62, K63

BAC THAC ST

Khéi kién thire

Tin chi

Ghi cht




(Professional component) (Credit) (Note)
Kién thirc chun . . . .
(General £ ducation;g Moén Triét hoc dbi véi khéi nganh kinh té 4 TC
. X . Tiéng Anh tu hoc. Sinh vién dat chuin dau ra twrong
Tri€t hoc (Philosophy) 3
. . duong IELTS 6.0
Tiéng Anh (English)
Sinh vién theo hoc CTDT tich hop s€ dugc cong nhan
i 12 tin chi.
Kién thu anh ro S R
1en thir¢ hganh rong 12 Sinh vién khong theo hoc CTDT tich hop s& duge cong
(Major knowledge) . X ) \ i
nhén toi da 6 tin chi va can thyc hién d6 an nghién ctru
dé xuat vai thoi lugng 6 tin chi.
Day 1a khéi kién thirc nganh nang cao, chuyén sau theo
cac dinh huéong chuyén mén cia nganh dao tao.
Kién thirc nganh ning cao Khéi kién thirc nganh ning cao gdm 2 phan:
(Advanced specialized 14 (i) Tin chi danh cho cic hoc phan dang thong
knowledge) thudng.
(if) Tin chi danh cho 02 chuyén ’dzé/serninar; moi
chuyén dé¢/seminar la 3 TC. Khoi nay 1a 6 tin chi.
C6 thé xay dung nhiéu md dun dinh hudng nghién ctru.
Sinh vién c6 thé lya chon nhiéu mé dun, nhung khi da
Mé dun dinh huéng ch?n mo dun AIIE‘lO thi Phéi hoan thanh toan by cac hoc
nghién ctru 16 phan trong m6 dun do.
(Research-oriented elective S6 lugng tin chi co6 thé diéu chinh trong khoang 12-15
module) tin chi; nhung phai dam bao tong s tin chi ctia khdi
kién thirc nganh nang cao va moé dun dinh huéng
nghién cutu 1a 30 tin chi.
Luin van thac si KH 15 Noi dung luan vin thac si dwoc phat trién tir ndi dung

(Master thesis)

Do an nghién ctru tai bac hoc clr nhan

Tong cong chwong trinh
thac st khoa hoc (Total)

48 tin chi (48 credits) va 12 tin chi dwgc cong nhén (12 transfer
credits from Bachelor program)

Tong cong chwong trinh

tich hop cir nhan-thac si | 180 tin chi (180 credits)

khoa hgc (Total)

3.2 Danh muc hec phdn va ké hoach hec tdp chudn (Course list & Schedule)
3.2.1. Bac cir nhin K62

KHOI KY HQC

TT | MASO TEN HQC PHAN LUQNG (Semester)

(No.) | (Course ID) (Course Name) (Tinchi) | 1|5(3(4l5/6/7/8l0
(Credit)

BAC CU NHAN (BACHELOR PROGRAM)

CU NHAN KY THUAT PIEN TU - VIEN THONG

: . s i L 141
(Bachelor in Electronics and Telecommunication Engineering)
Ly luan chinh tri + Phap luat dai cwong
" 12
(Laws and politics)
1 | SSH1110 | Nhitg NLCB ctia CN Méc-Lénin 1 | 2(2-1-0-4) | 2




(Fundamental Principles of Marxism-
Leninism I)
Nhitng NLCB ctia CN Mac-Lénin 11
2 | SSH1120 | (Fundamental Principles of Marxism- 3(2-1-0-6)
Leninism I1)
Tu tuéng H6 Chi Minh .
3 | SSH1050 (Ho-Chi-Minh’s Thought) 2(2-0-0-4)
Puong 161 CM cua Bang CSVN
4 | SSH1130 | (Revolution Policy of Vietnamese 3(2-1-0-6)
Communist Party)
Phap luat dai cuong A
5 | EM1170 (General Law) 2(2-0-0-4)
Giao duc thé chit (Physical Education) -
Ly luan thé dyc thé thao NS
6 | PE1014 (Theory in Sport) 1(0-0-2-0)
Boi 161
7 | PE1024 (Swimming) 1(0-0-2-0)
Ty chon thé duc 1 Lo
8 tTl.I chgn h (Elective course 1) 1(0-0-2-0)
9 rong dani o chon thé dyc 2 1(0-0-2-0)
Hé‘ilc i (Elective course 2)
10 | oureey | Tu chon thé duc 3 1(0-0-2-0)
’ (Elective course 3) ]
Gi&o duc Quoc phong - An ninh (165 tiét) )
(Military Education) i
Puong 161 quan sy cua Pang
11 | MIL1110 | (Vietham Communist Party’s Direction 0(3-0-0-6)
on the National Defense)
Cong tac qudc phong, an ninh e
121 MiL1120 (Introduction to the National Defense) 0(3-0-0-6)
QS chung va chién thuat, ky thuat
13 | MIL1130 | ban sung tiéu lién AK (CKC) 0(3-2-0-8)
(General Military Education)
Tiéng Anh (English) 22
14 Theo 16 trinh hoc tiéng Anh CTTT K62 ctia nha i
Truong
Khoi kién thirc Todn va Khoa hgc co ban 29
(Mathematics and basic sciences)
15 | MI1016 Giai tich T (Analysis I) 4(3-2-0-8)
16 | MI1026 Giai tich IT (Analysis 11) 4(3-2-0-8)
77 | MI11036 | Dai sb (Algebra) 4(3-2-0-8)
Phuong trinh vi phan va chudi Py
18 | MI1046 (Differeptial 'Equations and Series) 3(2-2-0-6)
Xéc suat thong ké va tin hiéu ngau
nhién
19| Mi2036 (Probability, Statistics and Random 3(3-1-0-6)
Signals)
20 | PH1016 Vit ly dai cuong I (Physics I) 4(2-2-1-8)
21 | PH1026 Vat ly dai cuwong II (Physics 11) 4(3-2-1-8)
Tin hoc dai cuong 1.9,
22 | 1T1016 (Introduction to Computer Science) 3(2-1-2-6)
Co sé va cot 16i nganh (Basic and Core of Engineering) 55
Nhap moén ky thuat dién - dién tir
23 | ET2000E | (Introduction to Electrical and 3(2-0-2-6)
Electronic Engineering)




Mach tuyén tinh I 1.0
24 | EE3706 (Linear circuits 1) 3(3-1-0-6) 3
Mach tuyén tinh II Ry
25 | EE3726 (Linear circuits 11) 4(4-1-0-8) 4
Tin hi¢u va hé thon
EE2000E : : g 1-1-
26 000 (Signals & Systems) 4(3-1-1-6) 4
Thiét ké hé thong so [ 11
27 | ET3220E (Digital Electronics I) 4(3-1-1-8) 4
Thiét ké hé thong s6 I .
28 | ET3300E (Digital System Design I1) 4(4-1-0-8) 4
Dién tir twong tu I 1.1
29 | ET3230E (Analog Electronics 1) 4(3-1-1-8) 4
Thiét ké mach twong tu II
ET3240E ; g -1-1-
30 3240 (Analog Circuits Design) 4(3-1-1-8) 4
Linh kién dién tir ban dan 1.
31 | ET2040F (Semiconductor Devices) 3(3-1-0-6) 3
Ly thuyét diéu khién ty dong I 1.0
32 | EE3280E (Automatic Control Theory I) 3(3-1-0-6) 3
K¥ thuat do luon
EE3110E Yy thug g -0-1-
33 3110 (Sensors and Instrumentation) 3(3-0-1-6) 3
Nguyén ly truong dién tur 1.
34 | EE3033E (Electromagnetic Fields Theory) 4(4-1-0-6) 4
K¥ thuat 1ap trinh 9.0
35 | EE3490E (Programmiqg Technigues) 3(2-2-0-6) 3
Co s h¢ thong truyén thong
36 | ET3250E | (Fundamentals of Communication 3(3-1-0-6) 3
System’s) i
Hg¢ thong truyén thong cong nghiép e
37 | EE3009E (Industrial Communication Systems) 2(2-0-1-4) 2
Xay dung dé tai thiét ké Ao
38 | ET3290E (Design Project Proposal) 1(0-0-2-4) 1
D6 4n thiét ké 3(0-0-6-
39 | ET4010E (Design Project) 12) 3
Kién thirc chuyén nganh cir nhan (Specialized Module) 15
Thiét ké s st dung VHDL (Digital .
40 | ET5080E Design Using VHDL) 3(3-1-0-6) 3
Kién triic méay tinh (Computer AL
41 | ET4040E Architectures) 3(3-0-1-6) 3
Co s6 ky thuat mang (Fundamentals of 1.
42 | ETA080E | \orvork Engineering) 3(3-1-0-6) 3
Thoéng tin s6 1 (Digital ree
43 | ET4070E Communications 1) 3(3-0-1-6) 3
a4 | ET4020E Xu ly s0 tin hiéu (Digital Signal 3(3-0-1-6)
i Processing) 3
Do an nghién ciru 8
(Bachelor research-based thesis)
D6 an nghién ctru 8(0-0-16-
45 | ET4920E (Bachelor research-based Thesis) 16) 8
3.2.2. Bdc cw nhdn K63
KHOI KY HOC
TT | MASO TEN HQC PHAN LUQNG (CEHED,
(No.) | (Course ID) (Course Name) (Tin chi) 5lel7ls 10| 11
(Credit)




BAC CU NHAN (BACHELOR PROGRAM)

CU NHAN KY THUAT DPIEN TU - VIEN THONG

(Bachelor in Electronics and Telecommunication Engineering) 131
Ly luin chinh tri + Phap luat dai cwong
o 12
(Laws and politics)
Nhitng NLCB ctia CN Mac-Lénin |
1 | SSH1110 | (Fundamental Principles of Marxism- 2(2-1-0-4)
Leninism 1)
Nhitng NLCB cua CN Mac-Lénin 11
2 | SSH1120 | (Fundamental Principles of Marxism- 3(2-1-0-6)
Leninism I1)
Tu tuéng H6 Chi Minh .
3 SSH1050 (Ho-Chi-Minh’s Thought) 2(2-0-0-4)
Puong 161 CM cua Bang CSVN
4 | SSH1130 | (Revolution Policy of Vietnamese 3(2-1-0-6)
Communist Party)
Phép luat dai cuong e
5 | EM1170 (General Law) 2(2-0-0-4)
Giao duc thé chat (Physical Education) 5
Ly luan thé dyc thé thao NS
6 | PE1014 (Theory in Sport) 1(0-0-2-0)
Boi 161
7 | PE1024 (Swimming) 1(0-0-2-0)
Ty chon thé duc 1 o
8 Ty chon (Elective course 1) 1(0-0-2-0)
trong danh Tu chon the duc 2
9 | muc i chon the duc 1(0-0-2-0)
- (Elective course 2)
10 | oureey | Tu chon hé duc 3 1(0-0-2-0)
’ (Elective course 3) ]
Giao duc Quoc phong - An ninh (165 tiét)
(Military Education) i
Puodng 16i quén sy cua DBang
11 | MIL1110 | (Vietnam Communist Party’s Direction | 0(3-0-0-6)
on the National Defense)
Cong tac qudc phong, an ninh vy
12| MIL1120 (Introduction to the National Defense) 0(3-0-0-6)
Q,S chung \{a chién thuat, ky thuat
13 | MIL1130 | ban sung tiéu lién AK (CKC) 0(3-2-0-8)
(General Military Education)
Tiéng Anh (English) 6
14 Theo 10 trinh hoc tiéng Anh CTTT K63 cua nha
Truong
Khoi kién thirc Toan va Khoa hoc co ban 32
(Mathematics and basic sciences)
15 | MI1016 Giai tich T (Analysis I) 4(3-2-0-8)
16 | MI1026 Giai tich II (Analysis I1) 4(3-2-0-8)
17 | MI11036 | Dai sb (Algebra) 4(3-2-0-8)
Phuong trinh vi phan va chudi 0.
18 | MI1046 (Differeptial ’Equations and Series) 3(2-2-0-6)
Xéc suat thong ké va tin hiéu ngau
nhién
19 | MI2036 (Probability, Statistics and Random 3(3-1-0-6)
Signals)
20 | PH1016 Vit 1y dai cuong I (Physics 1) 4(2-2-1-8)
21 | PH1026 Vit 1y dai cuong I1 (Physics 1) 4(3-2-1-8)




Tin hoc dai cuong

22 | 1T1016 (Introduction to Computer Science) 3(2-1-2-6)
23 | ET2050E | Ly thuyét mach (Circuit Theory) 3(3-0-1-6)
Co sé va cot 16i nganh (Basic and Core of Engineering) 50
Nhép mon ky thuat dién - dién tir
24 | ET2000E (Introduction of Electronics and 3(2-0-2-6)
Telecommunications)
Céu trac dir liéu va giai thuat
ET2105E ; : -1-0-
25 05 (Data structures and Algorithms) 2(2-1-0-4)
K¥ thuét 1ap trinh C/C++
ET2031E . -1-0-
26 (C/C++ Programming Language) 2(2-1-0-4)
Linh kién dién tir ban dan
ET2040E I y - -1-0-
27 (Semiconductor Devices) 3(3-1-0-6)
Thuyec tap co ban
ET2021 S . -0-4-
28 (Basic Practicum) 2(0-0-4-4)
Ly thuyét thong tin s
29 | ET2072E (Information Theory) 2(2-0-1-4)
Tin hidu va h¢ thong
ET2060E Lo - -1-0-
30 (Signals and Systems) 3(3-1-0-6)
Truong dién tu
ET3210E ; - -0-1-
31 (Electromagnetic Field Theory) 3(3-0-1-6)
K§ thuat phan mém tng dun
ET3260E y thudtp 1§ dung
32 (Applied Software engineering) 2(2-1-0-4)
Thiét k& hé thong s6 I
ET3220E .. y > -1-1-
33 (Digital Electronics) 4(3-1-1-8)
Thiét ké hé thong s6 I
ET E - -1-0-
34 3300 (Digital System Design 2) 4(4-1-0-8)
bién tu tuong tu |
ET3230E - N -1-1-
35 8230 (Analog Electronics 1) 4(3-1-1-8)
Co s6 ky thuat do luong
36 | ET2080E (Fundamentals of Electronics 2(2-0-1-4)
Measurement)
Co s6 hé thong truyén théng
37 | ET3250E (Fundamentals of Communication 3(3-1-0-6)
Systems)
Thiét ké mach tuong ty II
ET3240E S - -1-1-
38 (Analog Circuits Design) 4(3-1-1-8)
Anten va truyén song
ET3280E . -1-0-
39 (Antennas and Propagation) 3(3-1-0-6)
D0 an thiét ké I
ET3291E . . -0-4-
40 (Design Project 1) 2(0-0-4-4)
DO an thiét ké II
ET4011E . . -0-4-
4l (Design Project 11) 2(0-0-4-4)
Kién thirc bd tro (Soft Skills) 8
Quan tri hoc dai cwong 1.0
42 | EMI1010 (Introduction to Management) 2(2-1-0-4)
Van hoéa kinh doanh va tinh than
khoi nghiép 1.0
43 | EM1180 (Business Culture and 2(2-1-0-4)
Entrepreneurship)
Tam ly hoc ing dung .
44 | ED3280 (Applied Psychology) 2(1-2-0-4)
45 | ED3220 K§ nang mém (Soft Skills) 2(1-2-0-4)
Tu duy cong nghé va thiét ké ky
46 | ET3262 thuat (Technology and Technical Design | 2(1-2-0-4)
Thinking)
47 | TEX3123 Thiét ké my thuat cong nghiép 2(1-2-0-4)

(Industrial Design)
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48 | FL2016 | K¥ nang viét tiéng Anh III (Writing

Skills 111) 2(2-0-0-4)
Kién thirc chuyén nganh cir nhan (Specialized Module) 15
Thiét ké s6 sir dung VHDL
49 | ET5080E (Digital Design Using VHDL) 3(3-1-0-6)
Ly thuyét mat ma .
50 | ET3310E (Cryptography) 3(3-1-0-6)
Co s0 ky thuat mang
51 | ET4080E (Fundamentals of Network Engineering) 3(3-1-0-6)
Truyén thong vo tuyén
52 | ET4240E (Wireless Communication) 3(3-1-0-6)
Xt Iy s0 tin hiéu A1
5‘3 ET4020E (Digital Signal Processing) 3(3-0-1-6)
Do an nghién ciru 8
(Bachelor research-based thesis)
D6 an nghién ctru 8(0-0-16-
54 | ET4920E (Bachelor research-based Thesis) 16)
3.2.3. Bdc thac si K62, K63
BAC THAC SI (MASTER PROGRAM)
NGANH KY THUAT VIEN THONG
(Master of Science in Telecommunication 60
Engineering)
Kién thirc nganh rgng (Major knowledge)
(Pugc cong nhan va chuyén tiép tir Chuong trinh cir
nhan bao gom 8TC cua Do an nghién ciru va 4TC
mO-dun tu chon) 12
(Recognized and transferred from the Bachelor
Program including 8 credits of Bachelor research-
based thesis and 4 credits of the elective module)
Kién thirc chung 3
(General Education)
Triét hoc
1 | SS6010 (Philosophy) 3(3-1-0-6) 3
Tiéng Anh
2 | FL6010 (English) - -
Kién thirc nganh bat budc 14
(Compulsory courses of specialized knowledge)
Phuong phap luén nghién ciru khoa
3 | ET6500E | hoc 2(2-1-0-4) 2
(Research Methodology)
Mo hinh hoa h¢ thong va cac phuong
phap mo phong sé Y
4 | ET6L91E (System modeling and numerical 2(2-1-0-4)
simulation methods)
Internet thé hé méi
5 | ET6041E (New-generation Internet) 2(2-1-0-4)
Xur 1y tin higu s nang cao
6 | ET6021E | (Advanced Digital Signal 2(2-1-0-4)
Processing)
7 | ET6510E Chuyén dé nghién ctru 1 3(0-0-6-6) 3

(Research project 1)
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Chuyén dé nghién ctru 2

8 | ET6520E (Research project 2) 3(0-0-6-6)
Kién thirc nganh tw chon
(Elective courses of specialized knowledge) N
(Chon N tin chi voi 4TC <N < 7TC)
An ninh mang
9 - -1-0-
ETE540E (Network Security) 2(2-1-0-4)
bién toan dam may va dién toan bién
1 v . v -1-0-
0 | ET65508 (Cloud and edge computing) 2(2-1-0-4)
Ly thuyét théng tin nang cao va mai
hoa kénh
11 | ET6560E (Advanced information theory and 2(2-1-0-4)
channel coding)
Nguyén 1y va thiét ké mach siéu cao
12 | ET6570E | tan 2(2-1-0-4)
(Principle and design of RF circuits)
Phan tich thiét ké hé thong thong tin
vo tuyén
1 . . . -1-0-
3 | ET6031E (Analysis and design of wireless 2(2-1-0-4)
communication systems)
14 | ETea7oe | [Mitué nhan tao va img dyng 3(3-1-0-6)
(Al and applications)
15 | ET6061E Xf_r ly tin hiéu _khéng gian - tl:lf)’i gian 2(2-1-0-4)
(Time-Space signal proccessing)
Kién thirc ty chon theo mé-dun
(Chon 1 trong 3 mé-dun sau)
(Elective module)
M0-dun: Ky thudt Théng tin — Truyén thong
(Module: Communication Engineering)
Bit budc (Compulsory course) 2
Mang thong tin
16 | ET4081E (Communication Networks) 2(2-0-1-4) 2
Tw chon (Elective courses) M
Chon M tin chi voi M + N = 14TC
K¥ thuét siéu cao tan
17| ET4092E (Microwave engineering) 2(2-1-0-4) 2
Quy hoach va quan Iy mang vién thong
18 | ET4411E (Telecom Network Planning and 2(2-1-0-4) 2
Management)
Thong tin di dong
19 | ET4330E (Mobile Communications) 2(2-1-0-4) 2
Thong tin v¢ tinh
20 | ET4380F (Satellite communications) 2(2-1-0-4) 2
Thoéng tin quang soi Y
21 | ET43lIE (Optical Fiber Communication) 2(2-1-0-4) 2
MO-dun: Ky thudt Di¢n tir Hang khong - Vi tru
(Module: Aerospace Electronic Engineering)
Bit budc (Compulsory course) 2
22 | ET4151E | Mang thong tin hang khong 2(2-1-0-4) 2
(Aeronautical communication network)
Tuw chon (Elective courses) M
Chon M tin chi véi M + [\l = 14TC
23 | ET5290E Dan duong va quan ly khong luu 2(2-1-0-4) 2

(Navigation and air trafic management)
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DPinh vi st dung vé tinh e
24 | ET5260E (Satellite Navigation) 3(3-1-0-6) 3
25 | ETdogoe | KV thudtsicu cao tan 2(2-1-0-4) 2
(Microwave engineering)
Thong tin vé€ tinh 1.0
26 | ET4380E (Satellite communications) 2(2-1-0-4) 2
Vién tham va GIS
27 | ET5270E (Remote sensing and GIS) 3(3-1-0-6) 3
MO-dun: Ky thudt Pa phwong ti¢n
(Module: Multimedia)
Bit budc (Compulsory course) 2
X 1y anh sb
28 | ET6131E (Digital Image Processing) 2(2-1-0-4) 2
Tuw chon (Elective courses) M
Chon M tin chi véi M + N = 14TC
29 |ET4730 | DOhoa mdy tinh 2(2-1-0-4) 2

(Computer graphics)

K¥ thuat lap trinh noi dung s6
30 | ET4750E (Digital media production and 2(2-1-0-4) 2
presentation engineering)

Hé thong thong tin da phuong tién

31 | ET6l41E (Multimedia information systems) 2(2-1-0-4) 2
Thuyec tai ao va thyc tai tang cuong e
32 | ET4740F (Virtual reality and augmented reality) 2(2-1-0-4) 2
33 | ETa720e | XUl tin hicu am thanh 2(2-1-0-4) 2
(Audio signal processing)
Luén viin tot nghiép
Luén van thac si khoa hoc 15(0-0-
34 | LV6ODIE (Master of Science thesis) 30-50) 15

4. MO ta tém tit hoc phin (Course Outlines)

4.1 Cac hec phan bdc ciz nhan (Bachelor Education Courses)

SSH1110 Nhitng nguyén Iy co bdn ciia chi nghia Mdc-Lénin | (Fundamental
Principles of Marxism- Leninism 1)

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: Cung cap cho sinh vién nhiing co s& 1y luan co ban nhét dé tir d6 ¢6 thé tiép can duoc
n6i dung hoc phan Tu tuong H6 Chi Minh va Dudng 16i cach mang ciia Dang Cong san Viét
Nam, hiéu biét nén tang tu tuong ciia Pang; Xay dung niém tin, 1y tuong cich mang cho sinh
vién; Timg budc xéc lap thé gidi quan, nhan sinh quan va phuong phap 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.
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Ngi dung: Gidi thiéu khai luge vé chu nghia Mac-Lénin va mot s6 van dé chung cua hoc phan.
Nhitng ndi dung co ban vé thé gi6i quan va phuong phép luan ctia chu 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.

SSH1120 Nhitng nguyén Iy co bdn ciia chi nghia Mdc-Lénin 11 (Fundamental
Principles of Marxism- Leninism 1)

Khéi luong (Credits): 3(2-1-0-6)

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

Hoc phan hoc truée (Pre-courses): SSH1110

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

Muc tiéu: Cung cip cho sinh vién nhitng hiéu biét vé cac nguyén Iy co ban ctia chi nghia Mac-
Lénin tir do xéc 1ap co s& 1y ludn dé c6 thé tiép can ndi dung hoc phén Tu tuéng Hdb Chi Minh
va hoc phan Pudng 16i cach mang ctia Pang Cong san Viét Nam. Timg bude xéc lap thé gidi
quan, phuong phép luan chung nhat dé sinh vién tiép can cac khoa hoc chuyén nganh duoc dao
tao. Xay dung, phat trién nhan sinh quan cach mang va tu dudng dao dtrc con ngudi méi.
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.

Ngi dung: Nhitng noi dung co ban ctia phan Kinh té Chinh tri Mac - Lénin va Chu nghia x hoi
khoa hoc. Trong tdm cua hoc thuyét kinh té ctia cht nghia Mac-Lénin vé phuong thirc san xuét
tu ban chul nghia; Nhimg ndi dung co ban 1y ludn cta chi nghia Mac-Lénin vé chii nghia xa
hoi; Chu nghia xa hdi 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.

SSH1050  Tw twéng Ho Chi Minh (Ho-Chi-Minh's Thought)

Khdi lugng (Credits): 2(2-0-0-4)

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

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

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

Muc tiéu: Cung cip cho sinh vién nhirng hiéu biét co tinh hé thdng vé tu tuong, dao dirc, gia
tri van hoa HO Chi Minh va nhiing kién thitc co ban vé su van dung sang tao chu nghia Mac —
Lénin ctia H6 Chi Minh ¢ Viét nam. Cung v6i hoc phan Nhitng nguyén Iy co ban cia cha nghia
Méc-Lénin tao 1ap cho sinh vién nhitng hiéu biét vé nén tang tu tudng, kim chi nam hanh dong
cua Pang va cua cach mang nudc ta.

Obijectives: 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.
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Noi dung: Khai quat co so, qua trinh hinh thanh va phat trién tu tuong H6 Chi Minh; Nhitng
n6i dung co ban cua tu tuéng H6 Chi Minh vé con duong cach mang Viét nam trong cach mang
giai 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.

SSH1130 Duwong 16i cich mang ciia Ping CSVN (Revolution Policy of Vietnamese
Communist Party)

Khéi lugng (Credits): 3(2-1-0-6)

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

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

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

Muc tiéu: Cung cap cho sinh vién nhitng ndi dung co ban ciia duong 16i cach mang ciia Dang
Cong san Viét Nam, trong d6 ch yéu tap trung vao dudng 16i cua Dang thoi ky doi méi trén
mét sb linh vuc co ban cua doi séng xa hoi phuc vu cho cudc séng va cong tac. Xay dung cho
sinh vién niém tin vao sy lanh dao cua bang, theo muc tiéu, ly tudéng cua Bang. Gitp sinh vién
van dung kién thtrc chuyén nganh dé chu dong, tich cuc trong giai quyét nhirng van dé kinh té,
chinh tri, van ho4, xa hoi theo duong 161, chinh sach, 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.
Ngi dung: Cung cap cho sinh vién nhimg hiéu biét co ban c6 hé thong vé duong 16i ctia Pang
trong cac thoi ky cach mang, dic biét 1a duong 16i trong thoi ky doi méi dat nudce: Pudng 16i
cong nghiép hoa. Pudng 16i xay dung nén kinh té thi trudng dinh hudng xi hoi chi nghia.
Puong 16i xdy dung hé thdng chinh tri. Pudng 16i xay dung, phét trién nén vin hoa va giai
quyét cac van dé xa hoi. Puong 16i ddi 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.

EM1170 Phap ludt dai cwong (Introduction to the legal environment)

Khéi lugng (Credits): 2(2-0-0-4)

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

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

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

Muc tiéu: Trang bi cho sinh vién nhimng 1y thuyét chung vé khai niém co ban ciia khoa hoc
phap 1y vé Nha nudc va Phap luat, nhitng ndi dung co ban cua cac nganh luat gbc nhu Hién
phap, Hanh chinh, Dan su, Hinh sy trong h¢ théng Phap luat Vi¢t Nam. Déng thot trang bi cho
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sinh vién kién thirc Phép luat chuyén nganh giup sinh vién biét ap dung Phap luat trong cudc
sdng va cong viéc.

Obijective: 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 nudc va phap luat; ban chat, chirc ning va cac
kiéu nha nuéc, phap luat; vé bd may Nha nuéc CHXHCN Viét Nam; vé hé théng van ban quy
pham phap luat; thuc hién phéap luat, vi pham phap luat va trach nhi¢m phap ly. Gioéi 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 Vietham;

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 Duwong 16i quan sy ciia Ping (Vietnam Communist Party’s Direction on the
National Defense)

Khéi lwong: 0(3-0-0-6)

Hoc phan tién quyét: Khong

Hoc phan hoc trudc: SSH1130

Hoc phan song hanh: Khéng

Muc tiéu: Trang bi cho sinh vién nhing kién thirc co ban ctia chi nghia Méc - Lénin, tu tudng
Hob Chi Minh vé chién tranh, quan d6i va bao vé T6 qudc; nhan thirc diing vé ngudn gbe, ban
chat chién tranh; cac quan diém ctia Pang vé xay dung nén qudc phong toan dan, luc luong vil
trang nhan dan dé tién hanh chién tranh nhan dan bao vé T6 qudc Viét Nam XHCN. Gitp sinh
vién buéc dau tim hiéu ngh¢ thuat danh giac cua o6ng cha ta va nghé thuat quan sy Vi¢t Nam tur
khi c6 Dang.

Noi dung: Ddi trong, phuong phap nghién ctru hoc phan Gido duc quéc phong - an ninh; Quan
diém cua chu nghia Méc - Lénin, tu tuong HO Chi Minh vé chién tranh, quan ddi va bao v¢ Td
quéc; Xay dung nén qubc phong toan dan, an ninh nhan dan; Chién tranh nhan dan bao vé T
quéc Viét Nam xa hoi chu nghia; Xay dung luc lugng vii trang nhan dan Viét Nam; Két hop
phat trién kinh té - x4 hoi v6i ting cuong cung c¢b qudc 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 phan tién quyét: Khong

Hoc phﬁn hoc trudc: Khong

Hoc phan song hanh: Khong

Muc tiéu: Gilp sinh vién nhan thirc dugc dm muu thi doan cua cac thé luc thu dich dbi voi
cach mang Viét Nam trong giai doan hi¢n nay, trén co s¢ do d4u tranh, phong chéng chién luoc

“dién bién hoa binh”, bao loan 1at d6 cua cac thé luc thu dich; dau tranh phong chéng dich loi
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dung van dé dan toc va tén gido chong pha cach mang Viét Nam dé giir gin an ninh chinh trj va
bao vé toan ven lanh thd Vigt Nam XHCN.

Trang bi cho sinh vién kién thirc vé chién tranh cong nghé cao; kién thic vé xay dung luc luong
dan quan tu v¢, luc luong du bi dong vién, phong trao toan dan d4u 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 v¢ ving chic
chu quyén lanh thd bién gidi, bién dao Viét Nam.

Noi dung: Phong chdng chién luoc “dién bién hoa binh”, bao loan 14t db cua céc thé luc thu
dich d6i voi cach mang Viét Nam; Phong chéng dich tién cong hoa luc bang vii khi cong nghé
cao; Xay dung luc lugng dan quan tu v¢, luc luong du bi dong vién va dong vién cong nghiép
quéc phong; Xay dung va bao vé chu quyén lanh thd, bién gidi qudc gia; Mot s6 noi dung co
ban vé dan tdc, ton gido va déu tranh phong chdng dich loi dung vain dé dan toc va ton gido
chéng pha cach mang Viét Nam; Nhiing van dé co ban vé bao vé an ninh qudc gia va giir gin
trat tu, an toan xa hoi; Nhiing van dé co ban vé dau tranh phong chéng toi pham va té nan xa
héi; Xay dung phong trao toan dan bao v€ an ninh Td quéc.

MIL1130 Qudn sw chung va chién thudt, ky thudt bin siing tiéu lién AK (CKC) (General
Military Education)

Khéi lwong: 0(3-2-0-8)

Hoc phan tién quyét: Khong

Hoc phan hoc trudc: Khong

Hoc phan song hanh: Khéng

Muc tiéu: Trang bi cho sinh vién kién thirc chung vé quéan sy phd thong, nhimng k¥ ning quan
su can thiét nham dap ung yéu cau xay dung, cung c¢d luc lwong vil trang nhan dan, sin sang
tham gia lyc lugng dan quan tu v¢, du bi dong vién va thuc hién nghia vu quan su bao vé T
qudc.

Hiéu biét va sir dung dugc mot s6 loai phuong tién, vii khi thong thuong; co6 kién thirc vé chién
thuét bd binh; biét cach phong, tranh vii khi huy di€t 16n va thanh thao k¥ thuat bang bo, chuyén
thuong.

Noi dung: Doi ngii don vi va ba mén quén sy phdi hop; Str dung ban d6 dia hinh quén su; Gidi
thiéu mot sd loai vii khi bo binh; Thudc nd; Phong chdng vii khi hary diét 16n; Cp ctru ban dau
vét thuong chién tranh; Timg ngudi trong chién dau tién cong va phong ngy; K¥ thuat ban sing
tiéu lién AK (CKC).

MI11016 Gidi tich 1 (Calculus I)

Khéi lugng (Credits): 4(3-2-0-8)

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

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

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

Muc tiéu: Cung cap cho sinh vién nhitng kién thtrc co ban vé ham s mot bién s6 va nhiéu bién

sO. Trén co s d6, sinh vién c6 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§y thuat, cong nghé
va kinh té.

Obijectives: 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 tuc, phép tinh vi phan ciia ham sé mot bién s6 va nhiéu bién sd, phép
tinh tich phan cia ham sé mot bién sd.

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

MI11026 Gidi tich II (Calculus II)

Khdi lugng (Credits): 4(3-2-0-8)

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

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

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

Muc tiéu: Cung cap cho sinh vién nhimng kién thirc co ban vé Ung dung ctia phép tinh vi phan
vao hinh hoc, Tich phan phu thudc tham sd, Tich phan bdi hai va boi ba, Tich phan duong va
Tich phan mat, Ly thuyét truong. Trén co s¢ d6, sinh vién c6 thé hoc tiép cac hoc phan sau vé
Toan ciing nhu cac hoc phan ky thuat khac, gop phan tao nén nén tang Toan hoc co ban cho ky
su cac nganh cong nghé va kinh té.

Obijectives: 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.

Npi 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 dudong loai mdt va loai hai, tich phan mat loai mot va loai hai, ly
thuyét truong.

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

M11036 Dai so (Algebra)

Khbi luong (Credits): 4(3-2-0-8)

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

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

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

Muc tiéu: Ren luyén cho sinh vién ky nang tu duy logic, sang tao va su tap trung. Hoc xong
hoc phén nay sinh vién c6 thé hiéu va van dung céc kién thirc vé tap hop anh xa, logic, mot sb
cAu tric dai s6 trong vi¢c biéu dién cling nhu tu duy vé cac linh vuc khac nhau; ndm duoc cac
tu twong cling nhu k¥ thuat tinh toan cia dai sd tuyén tinh. Trén co s¢ d6, sinh vién c¢é thé hoc
tiép cac hoc phan sau vé Toan ciing nhu cac hoc phan k¥ thuat khac, gop phan tao nén nén tang
Toan hoc co ban cho sinh vién cac nganh k¥ thuat va cong nghé.

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
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expressions and thinking on many fields. Moreover, they should be able to understand ideas and computational
techniques of linear algebra. Based on that knowledge and skills, students could study other subjects in the
engineering training program.

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

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

mappings, eigenvectors, eigenvalues, bilinear forms, quadratic forms, Euclidean spaces, quadratic curves and
surfaces in three-dimensional Euclidean Space.

M12036 Xic sudt théng ké va tin higu ngdu nhién (Probability, Statistics and Random
Signals)

Khéi luong (Credits): 3(3-1-0-6)

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

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

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

Muc tiéu: Cung cép cho sinh vién nhimg kién thirc vé xac suét 1a cac khai niém va quy tac suy
din xac suat ciing nhu vé bién ngiu nhién va cac phan phdi xac suit thong dung (mot va hai
chiéu); cac khai niém co ban cia thong ké toan hoc nham gitp sinh vién biét cach xir Iy cac bai
toan théng ké trong cac mé hinh wdc luong, kiém dinh giai thiét va hdi quy tuyén tinh. Trén co
s& d6 sinh vién c6 dugc mot phuong phap tiép can v6i mo hinh thuc té va ¢ kién thirc can thiét
dé dwa ra 1oi giai dang cho cac bai toan do.

Objectives: The course provides students with the knowledge of probability such as concepts and inference rules
for probability as well as random variables and conmon probability distributions (one-dimensional and two-
dimensional); basic concepts of mathematical statistics which help students in dealing with statistical problems in
estimation, hypothesis testing and linear regression. Through the acquired knowledge, students are given a
methodology for approaching practical models and finding out an appropriate solution.

Ngi dung: Su kién ngiu nhién va phép tinh xac suat, dai lugng ngiu nhién, phan phdi xac suit,
véc to ngau nhién, 1y thuyét udc luong thong 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.

MI11046 Phuwong trinh vi phin va chudi (Differential Equations and Series)

Khéi luong (Credits): 3(2-2-0-6)

Hoc phan hoc trudce (Pre-courses): Khdng (None)

Phuong trinh sai phan tuyén tinh bac nhat; phuong trinh tuyén tinh bac hai, bién d6i Laplace,
khai trién chudi ¢ di€ém tam thuong, hé phuong trinh tuyén tinh bac nhat va cac ting dung.
First order separable, linear, and exact equations; second order linear equations, Laplace

transforms, series solutions at an ordinary point, systems of first order linear equations, and
applications.
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PH1016 Vat ly dai cwong I (Physics I)

Khéi lugng (Credits): 4(2-2-1-8)

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

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

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

Muc tiéu:

Cung cép cho sinh vién nhitng kién thtrc co ban vé Vat 1y dai cwong phan co, nhiét, 1am co s
dé sinh vién hoc cac mon ky thut.

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.

Noi dung: Céac dai lugng vat 1y co ban va nhiing quy luat lién quan nhu: BDong luong, cac dinh
ly va dinh luat vé dong luong; moémen dong luong, cac dinh ly va dinh luat vé momen dong
luong; dong nang, thé nang, dinh ludt bao toan co nang. Van dung xét chuyén dong quay vat
ran, dao dong va song co. Thuyét dong hoc phan tir str dung thdng ké giai thich va tinh cac
luong: nhiét d9, ap suét, noi nang (khi ly tuong). Van dung dinh luét bao toan va chuyén hoa
nang lugng 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.

PH1026 Vit ly dai cwong II (Physics 1)

Khdi lugng (Credits): 4(3-2-1-8)

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

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

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

Muc tiéu:

Cung cap cho sinh vién nhing kién thirc co ban vé Vat Iy dai cuong phan Dién tir, 1am co s
dé sinh vién hoc cac mon ki thuat nganh Dién tir truyén thong.

Sau khi hoc xong phﬁn nay, sinh vién can nam dugc: Khai niém vé truong: dién trudong, tir
truong. Cac tinh chét, cac dinh luat vé dién truong (dinh luat Coulomb, dinh Iy O-G), veé tur
truong (dinh luat Biot-Savart-Laplace, dinh luat Ampere). Mdi quan hé giira tir truong va dién
truong (dinh luat Faraday, cac luan diém cua Maxwell), truong dién tur théng nhat. Tinh dic
biét ctia lyc tir va ing dung ctia né. Sy dnh hudng 1dn nhau gitta moi truong chét va truong dién
tlr (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 trudng; ngudn sinh ra trudng; cac tinh chat cua
truong, cac dai luong dic trung cho trudng (cuong do, dién thé, tir thong,..) va cac dinh 1y, dinh
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luat lién quan. Quan hé giita tir trudng va dién truong, truong dién tir théng nhat. Luc tir trudng
va tng dung. Anh hudng qua lai gitra moi trudng chat va truong dién tir. Ning luong trudng
dién tir. Cac dinh luat vé dong di¢n. Van dung xét dao dong va song dién tr, 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.

1T1016 Tin hoc dai cwong (Introduction to Computer Science)

Khéi luong (Credits): 3(2-1-2-6)

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

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

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

Muc tiéu: Hoc phan khong chi cung cap cho sinh vién céac kién thirc vé CNTT co ban (theo
thong tw s6 03/2014/TT-BTTTT vé quy dinh Chudn ky ndng sir dung CNTT) bao gém nhimng
hiéu biét vé: cach biéu dién va xir 1y thong tin trong mdy tinh dién t&r, phan cting may tinh, hé
diéu hanh, mang internet, cdc phdn mém tién ich, cdc phan mém tin hoc vin phong co ban, ma
con trang bi cho sinh vién kha ning mé ta thuat toan bang cac phuong phap khac nhau, nim bt
dugc nguyén 1y va cac cdu trac 1ap trinh ctia ngdn ngir 14p trinh bac cao va c6 kha ning minh
hoa céc thuat toan bang ngdn ngit 1ap trinh C.

Objectives: The course not only provides students with basic IT knowledge (according to Circular No. 03/2014 /
TT-BTTTT on the regulation of IT use skill standards), including basic understanding of how information is
presented and processed in computers, computer hardware, operating system, internet, utility software, office
software, but also equip students with the ability to describe algorithms by various methods, comprehend the
principles and programming structures of high-level programming languages and be able to implement algorithms
in the C programming language.

Npi dung: Khai niém thong tin va biéu dién thong tin trong may tinh. Hé thong may tinh: phan
cting, hé diéu hanh, mang internet, phan mém tng dung va tin hoc van phong. Thuét toan va
cach biéu dién thuat toan; Céc cau tric lap trinh co ban, cac kiéu dit lidu co ban va c6 cau trdc
trong ngdn ngir 14p trinh C,...

Content: Information concept and information representation in computers. Computer system:
hardware, operating system, internet, application software and office software. Algorithm and

algorithm representation; Basic programming structures, basic data types and structured data type in
the C programming language...

EM1010 Qudn tri hoc dai cwong (Introduction to Management)

Khéi lugng (Credits): 2(2-1-0-4)

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

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

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

Muc tiéu: Hiéu duoc Quan tri hoc va vai trd cua quan tri trong viéc cao hi¢u qua hoat dong cua

t6 chtrc. Hiéu dugc duoc cac kién thirc vé cac chirc ning quan trj trong quan tri 1 to chirc. Biét
21



cach van dung cac noi dung 1y thuyét vé nhimg nguyén tic quan tri, nguyén tic va phuong phap
1ap ké hoach, cdc mé hinh t6 chirc, phwong cach lanh dao, phwong phép kiém tra trong quan 1y
t6 churc.

Objectives: The course provides basic knowledge of the concept, nature, and roles of management; a number of
approaches to the management of an organization, business environment, decision-making process in an
organization; managerial functions such as planning, organizing, leading, controlling in a company.

After completing this course, students will be able to: grasp the basic knowledge of business management,
understand the operating environment of an organization, apply that knowledge into the learning process related
to management of an organization at the university in the immediate future and future work; understand the
management functions of planning, organizing, leading and controlling in an organization; improve the
communication, presentation, teamwork, planning, time management, analytical, decision-making skills, .. and
apply the knowledge and skills to manage a specific organization or business.

Noi dung: Téng quan vé quan tri mat td chuc: gém cac kién thirc nhu khai niém vé quan tri,
qué trinh quan tri, nha quan 1y 1a ai? Ho lam viéc & dau? Ho c¢6 nhiing vai tro quan tri gi? Khai
niém vé t6 chuc, cac dic diém ciia mot to chirc, moi truong hoat dong ciia mot to chirc.

Chtrc nang vé lap ké hoach gé)m cac ndi dung vé khai niém, vai tro cia cong tac lap ké hoach,
cac loai ké hoach, cac can ct, phuong phap va quy trinh 1ap ké hoach, céc yéu td anh hudng
dén cong tac lap ké hoach

Chtrc ning to chirc bao gdm céc ndi dung: khai niém va vai tro cia chie ning to chirc, cac ndi
dung cua chirc ning t6 chuc: thiét ké co ciu, thiét ké qua trinh t6 chirc quan 1y, t6 chirc nhan
su.

Chtrc ning lanh dao bao gdm cac khai niém vé chirc nang lanh dao, ndi dung va vai trd cia
chirc nang lanh dao, cac phong cach lanh dao phd bién trong cac t6 chirc

Chtrc nang kiém tra bao gém cac khai niém vé hoat dong kiém tra, cac vai tro cua chuc nang
kiém tra, cac phuong phép va hinh thirc kiém tra, dic diém ctua mot hé théng kiém tra hiéu qua
va cac nguyén tic kiém tra ¢ hiéu qua.

Contents: Overview of management of an organization: including the concept of management, the management
process, and identify who is the manager? Where do they work? What are the manager’s roles? The concept of
organization, the characteristics of an organization, the operating environment of an organization.

Planning function includes the definition of planning, the roles of planning, the types of plans, planning methods
and processes, and factors affecting to the quality of a plan.

Organizing function includes definitions and roles of organizational function, the contents of organizational
functions: organizational structure design, management process development and human resources management.
Leading function include definition of leadership, the contents and role of leadership functions, and popular
leadership styles.

Controlling function includes the definition of controlling, the roles of controlling function, the methods and types
of controlling, the characteristics of an effective control system and controlling principles.

EM1180 Vin héa kinh doanh va tinh thian khéi nghigp (Business Culture and
Entrepreneurship)

Khéi lugng (Credits): 2(2-1-0-4)

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

Hoc phan hoc trudc (Pre-courses): Khong (None)
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Hoc phan song hanh (Corequisite Courses): Khdng (None)
Muc tiéu: Trang bi cho sinh vién nhing kién thic va k§ ning:

Hiéu nhing kién thirc co ban vé vin hoa va vin hoa kinh doanh, vai tro anh hudng cua
van ho4 kinh doanh nhu mot nhén t6 quan trong ddi véi sy phat trién kinh doanh trong
doanh nghiép.

Hiéu biét va co tinh than khoi nghiép (Entrepreneur) n6i chung; khdi nghiép cong nghé
(Startup) ndi riéng.

C6 kha nang tao lap, phan cong nhi¢m vy, phéi hop cong viéc trong lam viéc nhém

Biét nhan di¢n va thu thap cac tai li¢u can thiét qua sach vo, quan sat, phong van.

Obijective: The course equips students with knowledge and skills about the basic knowledge of culture and business
culture, the role of business culture as an important factor for business development in enterprises. After finishing
the course, the students will be able to:

Understand and have an entrepreneur spirit in general; technology startup in particular.
Have the ability to create, assign tasks, coordinate work in group work.
Identify necessary documents through books, observations, interviews.

Noi dung:

Content:

Gi6i thiéu khai quat vé van hoa doanh nghiép va vai trd ciia van hoa doanh nghiép: Khai
niém van hod; Van hoa doanh nghiép; Van hoa doanh nhan; Van hoéd doanh nghiép; Van
hoé doanh nghiép

Triét 1y kinh doanh: Khai niém, vai tro cia triét 1y kinh doanh; Noi dung cua triét 1y
kinh doanh; Cach thirc xay dung triét 1y kinh doanh ctia DN; Triét 1y kinh doanh cta
cac doanh nghi¢p Viét Nam

Pao duc kinh doanh va trach nhiém xa hoi: Khai niém, vai tro ctia dao dirc kinh doanh;
Trach nhiém xa hdi cua doanh nghi¢p; Céac khia canh thé hién cua dao duc kinh doanh
Vin hoa doanh nhan: Khai niém vin hoa doanh nhan; Cac nhén tb anh huong dén van
hoé doanh nhan; Céc bd phan c4u thanh van hoa doanh nhén; Phong céch doanh nhan;
Céc tiéu chuan danh gia vin hoa doanh nhan

Vién hoé doanh nghi¢p: Khai niém van hoa doanh nghiép; Céac budc xay dung van hoa
doanh nghiép; Cac mé hinh vin hoa doanh nghiép trén thé gidi; Thuc trang xdy dung
van hod & cac doanh nghi¢p Viét Nam; Giai phdp xdy dung mo hinh van ho4 doanh

nghiép phu hgp ¢ Viét Nam.

An overview of corporate culture and the role of corporate culture: Concept of culture; Corporate
culture; Business culture.

Business philosophy: Concept, the role of business philosophy; Content of business philosophy; How to
build business philosophy of enterprises; Business philosophy of Vietnamese enterprises.

Business ethics and social responsibility: Concept, role of business ethics; Corporate social
responsibility; Expressive aspects of business ethics.

Entrepreneurial culture: The concept of entrepreneurial culture; Factors affecting entrepreneurial
culture; The components of entrepreneurial culture; Entrepreneurial style; Evaluation standards for
entrepreneurial culture.
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- Corporate culture: Concept of corporate culture; Steps to build corporate culture; Business culture
models in the world; Current situation of cultural construction in Vietnamese enterprises; Solutions to
build a suitable corporate culture model in Vietnam.

- Entrepreneurial spirit: Concept and meaning of entrepreneurial spirit; Forms of entrepreneur and
technology start-up; Select a start-up model.

ED3280 Tam ly hoc wng dung (Applied Psychology)

Khéi lugng (Credits): 2(1-2-0-4)

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: Cung cép cho sinh vién nhiing kién thirc co ban cta khoa hoc tam 1y va tng dung
trong cudc song ciing nhur trong hoc tap va hoat dong nghé nghiép. Giup sinh vién hiéu vé ban
than, hiéu vé nguoi khéc, tir do c6 hanh vi, ing xtir mdt cach thich hop, ndng cao hi¢u qua hoc
tap, 1am cha cam xuc, phat trién va hoan thién nhan cach ciia ban than thich (mg voi sy thay d6i
ctia x4 hoi va clia co cAu nghé nghiép trong tuong lai.

Rén luyén ki nang 1am viéc nhom, k¥ ning ra quyét dinh, k¥ ning thuyét trinh, k¥ ning dua va
nhan cac thong tin phan hoi va thai do can thiét dap tng voi nghé nghiép trong twong lai.
Objectives: This subject aims at providing students the basic knowledge about psychological science and its
application in reality as well as learning progress and career activities. Student can also better understand of
themselves and other people for more proper behaviour, effective learning, better motional self-control and
personality development in order to adapt to social changes and the future career.

Moreover, the subject is beneficial to training teamwork skill, decision making skill, presentation skill and skills
to give and receive feedback and appropriate attitudes towards the future career.

Noi dung: Kham pha vé doi song tim 1y con nguoi: Sy can thiét ciia tim 1y hoc trong cudc
séng va hoat dong nghé nghiép; Khai niém tam li, tdm 1y hoc; Ban chét, chirc nang cua tam ly
nguoi; Cac hién tuong tdm ly co ban.

Pic diém tam 1y Iira tudi sinh vién va cac hoat dong co ban cta sinh vién k¥ thuat: Pic diém
tam 1y Ira tudi sinh vién; Nhitng diéu kién anh huéng dén su phét trién tdm 1y Itra tudi sinh
vién; Pic diém tam 1y Ira tudi sinh vién; Pic diém tdm 1y lra tudi sinh vién; Hoat dong hoc
tap, hoat ddng NCKH va hoat dong chinh tri - xa hi cia sinh vién trong nha truong

Xay dung bau khong khi tich cuc cho sinh vién trong nha truong: Cac hién twong tam 1i xa hoi
thudng gap trong nhom hoc tap va tap thé sinh vién; Mot sb qui luat tam 1i x3 hoi tac dong dén
tap thé sinh vién; Nhitng van dé xung dot trong nhém hoc tip cua sinh vién

Phat trién tu duy sang tao va nang lyc sang tao k¥ thuat cho sinh vién: Hoat dong sang tao; Tu
duy sang tao; M6i quan hé gitra tu duy sang tao va ning luc sang tao; Cac ngudn kich thich
sang tao va d6i méi tu duy sang tao cta sinh vién trong nha truong Pai hoc; Nhimg yéu té can
trd tu duy sang tao va cach khic phuc; Huan luyén ki ning sang tao ki thut va cac phuong
phap sang tao ki thuat ciia sinh vién; Huan luyén ki ning sang tao ki thudt va cac phuong phap

sang tao ki thuat cua sinh vién.
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Nhén cach va nhan cach sang tao: Nhan cach - Cac pham chét nhan cach; Pic diém kiéu nhan
cach sinh vién véi hoc tap va nghé nghiép; Nhan cach sang tao - Chan dung nhan cach sang
tao.

Contents: Exploring the human psychological life; The necessity of psychology in life and technical career; The
psychological processes, states and attributes of individuals and society with characteristics, laws and
mechanisms that arise and form psychological phenomena.

Subject is applied in the learning activities of technical students in the missions such as characteristics of
learning activities, communication activities, scientific research activities of technical students; some
psychological-social laws affect the psychological atmosphere of the student team and collective in the learning
of school; The issues of psychological contradiction in learning groups and the adaptation of students with
technical learning.

Career personality; Personality type characteristics of students with learning and technical occupations;
Occupational personality structure; Creative thinking developing, creative capacity of technical laborers;
Required capacity and quality of students to adapt to future careers in the current technology context.

ED3220 Ky ning mém (Soft Skills)

Khéi lwong (Credits): 2(1-2-0-4)

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

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

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

Muc tiéu: Cung cap cho sinh vién tim quan trong ctia cac ki ning phat trién c4 nhan trong hoc
tap, cong viéc va cudc sdng; trang bi cho sinh vién cac kién thirc cot 18i dé phat trién cac ki
nang ca nhan; gitp sinh vién thuc hanh, luyén tap dé co ban hinh thanh cac ki nang phat trién
ca nhan; qua do, sinh vién c6 duoc thai do nhan thirc diing dén vé nhu cu rén luyén cac ki nang
hoc tap va lam viéc thiét yéu, thich ing voi xa hoi hién dai va thuce tidn nghé nghiép trong twong
lai.

Céc ki nang phat trién c4 nhan bao gdm: Tim hiéu ban than, xac 1ap muyc tiéu ca nhan; Phat trién
tu duy tich cuc, sang tao va d6i méi; Quan 1y thoi gian hidu qua; Nghé thuat giao tiép va thuyét
trinh; Nghé thuat thuyét phuc dua trén tdm li; Lam viéc nhoém hi€u qua.

Objectives: students is able to: Identify the importance of personal development skills at school, at work and in
their life; Analyze the fundamental knowledge to develop personal skills; Practice the steps to basically form the
personal development skills; Aware of the need to practice skills of studying and working adapting to modern
society and future career.

Personal development skills include: Being proactive and setting personal goals; Developing positive thinking;
Managing time effectively; Communicating (Small Talk and Big Talk, Listening Skills, Persuasion, Presentation);
Working in a team.

Noi dung: Nhom va lam vi¢c nhom: Tai sao phai lam viéc nhém; Kién thirc co ban vé nhom;
Giéi thiéu k¥ nang ca nhan nén tang dé 1am viéc theo nhom; Gidi thiéu K§ ning ca nhan trong
phdi hop véi cac thanh vién khac.

K¥ ning c nhan nén tang - Thanh tich c4 nhan: Tu duy tich cuc; Gia tri séng; Quan 1y thoi
gian;

K§ ning ¢4 nhan ph6i hop - Thanh tich tap thé: Giao tiép hiéu qua; Thuyét trinh hiéu qua; Nghé
thuat thuyét phuc.
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K¥ ning t6 chtrc tham gia hoat dong nhém: Thanh 14p nhém; Hop nhom; Lap va theo ddi ké
hoach; Giai quyét cc van dé nhom; Panh gid hoat dong nhom.

Contents: Team and Teamworking: Why to work in a team; Fundamental knowledge of a team; Introduction to
basic personal skills of teamworking; Introduction to interpersonal skills in teamworking.

Basic Personal Skills — Personal Achievements: Positive Thinking; Living Values; Time-Management (Managing
ourselves).

Interpersonal Skills — Team Achievements: Effective Communication & Listening; Presentation; Persuasion.
Organization Skills in Teamworking: Team Building; Meetings; Setting and Monitoring Plans; Solving Problems;
Evaluating Teamworking.

ET3262 Tw duy cong nghé va thiét ké ky thudt (Technology and Technical design
thinking)

Khéi luong (Credits): 2(1-2-0-4)

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

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

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

Muc tiéu: Cung cap cho sinh vién tu duy vé cac budc trong quy trinh thiét ké san pham. Cung
cap céc kién thuc va ki nang vé cac budc thiét ké san pham dung ngay tir dau gilp giam thoi
gian thiét ké san pham céng nghé. Cung ¢ cac ki nang lam viéc nhom, thuyét trinh, 1én ké
hoach, viét bao céo va thai do can thiét trong cong viéc.

Objectives: Provide students with thinking about the steps in the product design process. Providing knowledge
and skills on steps to design products properly from the beginning helps to reduce the time to design technology

products. Strengthen teamwork skills, presentation skills, skills in planning, writing reports as well as necessary
attitudes at work.

Noi dung: Vé kién thire: Quy trinh chung cua thiét ké k¥ thuat; K§ ning giai quyét van dé; Quy
trinh thiét ké k¥ thuat; K¥ thuat xac dinh b chi tiéu k¥ thuat trong quy trinh thiét ké; Lap bang
ké hoach nham thiét ké san pham; K§ thuat lya chon giai phap thay thé trong quy trinh thiét ké;
K¥ ning kiém dinh.

Gi6i thiéu Thiét ké thuc nghiém (DoE): Nguyén 1y co ban ctia DoE; Pi sau vao nhan dang va
xéac dinh van dé, lwa chon cac nhan t6 anh huong; Phuong phap xac dinh kich thuéc mau.

Thi du gitra cac doi: Thiét ké va hoan thién san phém dat ra tir tuan 1; Bao cdo téng Kkét; Thuyét
trinh bao vé quy trinh thiét ké san pham; Kiém tra toan bo cac ky nang da hoc.

Content: Knowledge: General process of technical design; Problem-solving skills; Engineering design process;
techniques to create specifications of products; techniques to develop a plan to design products; techniques to
select best alternatives; and techniques for Testing.

Introduction to Design of Experiment (DoE): The basic principles of DoE; go in depth in defining problems,
methods of selecting influence factors; methods of determining sample size.

Competition between teams: Each team designs and completes a product defined in week 1; Final Report; Final

Presentation on the whole product design process; Examination of all learned skills as the module’s learning

outcomes.

TEX3123 Thiét ké my thudt cong nghiép (Industrial Design)
Khdi lugng (Credits): 2(1-2-0-4)
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Hoc phan tién quyét (Prerequisite): Khdng (None)

Hoc phan hoc truée (Pre-courses): SSH1110

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

Muc tiéu: Cung cip cho ngudi hoc nhiing kién thirc co ban nhét vé thiét ké véi mot sé nguyén
tac trong thiét ké san pham, qua trinh thiét ké my thuat cong nghiép, cic yéu to thiét ké, cac
nguyén tic trong bd cyc thiét ké, ho so thiét ké. Giap ngudi hoc c¢6 k¥ niang van dung hiéu biét
vao viéc nghién ctru, tong hop, danh gia va thuyét trinh vé giai phap cai tién, phat trién thiét ké
my thudt san pham trong san xuat cong nghiép.

Ngoai ra hoc phan ciing cung cép cho sinh vién cac k§ ning 1am viéc nhom, thuyét trinh va thai
d6 can thiét dé 1am viéc trong cong ty sau nay.

Objective: This subject aims to provide learners with the most basic knowledge of design and a number of
principles in the product design, the industrial design process, design elements, the principles in design layout,
the design documentation. Besides, this subject helps learners have the skills to apply knowledge in researching,
synthesizing, evaluating and presenting the solutions of the improvement and development of artistic designs in
the industrial production.

The subject also provides students with teamwork skills, presentations, and attitudes needed to work in the
company.

Noi dung: Tong quan vé my thuat cong nghiép: khai niém vé san pham va thiét ké my thuat
san pham cong nghiép. Vai trd cta tu duy thiét ké va thiét ké my thuat cong nghiép, mot sb
nguyén tic trong thiét ké san pham, nguyén tic Ergonomics trong thiét ké san pham.

Qua trinh thiét ké my thuat cong nghiép: hinh thanh nhiém vu thiét ké, xay dung nhiém vy thiét
ké, hinh thanh va xay dung giai phap thiét ké, hoan thanh giai phap thiét ké.

Céc yéu to trong thiét ké my thuat cong nghiép: hinh déng, dudng nét, mau séc, kich cd, chat
li¢u va khong gian.

Céac nguyén tic trong bd cuc thiét ké: can bang, nhip diéu, théng nhat, diém nhan. Nhan thirc
duogc vé sy hai hoa duge tao nén trong bd cuc ciia san pham thong qua st dung cac nguyén tic
cua bé cyc thiét ké

Hb so thiét ké m¥ thuat cong nghiép: khai niém, vai tro, phéan loai, yéu cau, cau tric, trinh bay
va danh gia. Tir 46 gitp ngudi hoc nhan thire vai tro ctia hd so thiét ké, thuc hién lap hd so cho
mot phurong an thiét ké san pham va trinh bay.

Content: Overview of Design: Provide the learners with the most basic knowledge about the industrial art design:
product concept and the art design of industrial products (from single product design to design style of product
system of the company or corporation), the role of industrial art design and thinking design and some principles
in product design, Ergonomics principles in product design.

The process of industrial art design: Provide learners with basic knowledge about: The process of industrial art
design (forming and creating the Designing tasks and the designing solutions, completing designing solutions).
Design Elements: Providing learners with basic knowledge about the elements of industrial art design: shapes,
lines, colors, sizes, materials, and space. This helps the learner to perceive the product from the point of view of
product design, to explain and to understand more deeply about the visual elements of the industrial design.
Design Composition Principles: Providing learners with basic knowledge about principles in industrial arts

design: Balance, rhythm, unity, emphasis. This helps the learner to be aware of the harmony that is generated in
the product through the use of design layout principles.
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Design Portfolio: Providing learners with knowledge on industrial design art profiles: Concept, role,
classification, requirements, structure, presentation and evaluation. This helps the learner to understand the role
of the design file, make a profile for a product design plan and present it.

EE3706 Mach tuyén tinh I (Linear circuits 1)

Khéi lugng (Credits): 3(3-1-0-6)

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

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

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

Muc tiéu: Giap sinh vién ndm dugc md hinh mach dién cta cac thiét bi dién, c6 kha nang su
dung cac cong cu dé giai cac bai toan co ban vé mach dién & ché d6 xéc lap va ché do qua do.
Day 1a hoc phan co ban trong linh vuc dién va 1a nén ting cho mén hoc 1y thuyét mach 2, Iy
thuyét dién tir truong, dién tir twong tu va dién tir s6, hodc truyén thong cong nghiép.

Obijective: 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...

Noi dung: Phén tich mach mot chiéu va mach hinh sin, bao gém céc phan tir dién tro, dién cam
va mach dan dién va cac ngudn doc lap. Bién thé 1y tuong. Pinh Iy mach Thevenin va Norton
va chong mach. Pha, tré khang, cong hudng va ngudn xoay chiéu. Phan tich mach xoay chiéu
3 pha.

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

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

EE3726 Mach tuyén tinh II (Linear circuits 11)

Khéi lwong (Credits): 4(4-1-0-8)

Hoc phan hoc trudc (Pre-courses): EE3010E

Muc tiéu: Hudng dan sinh vién nghién ctru mé hinh mach chira cac phan tir phi tuyén ctia hé
thdng thiét bi dién va mo hinh mach c6 thong s6 rai.

Objective: Guide students to research model circuit containing nonlinear elements of the system electrical
equipment and circuit model parameters are sprayed.

Noi dung: Noi dung K§ thuat phan tich mach cho mang véi ngudn doc 1ap va phu thudc. Topo
ciia mang. Ngudn gdc va tac dong hudng ting ctia mach RLC. Hé thdng tan sd, cuc va diém
khong. Cac mach d6i tir tinh va mang hai cong. Co s& dai sé tuyén tinh, mé ta mach sir dung
PSPICE va giai tich sit dung MATLAB.

Content: Circuit analysis techniques for networks with both independent and dependent sources. Network
topology. Natural and forced responses for RLC circuits. Complex frequency, poles, and zeros. Magnetically

coupled circuits and two-port networks. Introduction to linear algebra, circuit simulation using PSPICE, and
mathematical analysis using MATLAB.

EE3280E Ly thuyét diéu khién tw déng I (Automatic Control Theory I)

Khéi lugng (Credits): 3(3-1-0-6)
Hoc phﬁn hoc trudc (Pre-courses): EE2000

28



Muc tiéu: Trang bi cho sinh vién cac kién thirc co ban vé phan tich chit lugng hé thdng; cac
nguyén tic diéu khién co ban (truyén thang, phan hdi); cac phuong phap thiét ké bo diéu khién
lién tuc tuyén tinh trong mién tan sb va trong mién thoi gian.

Obijective: The course provides general knowledge about system quality analysis, the basic principles of control
(feedforward, feedback), and controller design methods in the frequency and time domain.

Noi dung: Diéu khién hé lién tuc trong mién tan sb: mé ta cac hé tuyén tinh, ham truyén, phan
tich chat luong hé thong trén co so ham truyén, ham dic tinh tin. Nhitng chi tiéu danh gia chat
luong hé théng. Diéu khién hé lién tuc trong mién thoi gian: Cau tric mé hinh trang thai. Xac
dinh quy dao trang thai ty do va quy dao trang thai cudng bic. Phén tich chit luong dong hoc
Thiét ké bo diéu khién phan hoi trang thai.

Content: Control of continuous systems in the frequency domain: description of a linear system, the transfer
function, system quality analysis based on the transfer function and frequency characteristic functions. The criteria

to evaluate the system quality. Control of continuous systems in the time domain: state space model. Determination
of the free state trajectory and force state trajectory. Dynamic quality analysis. State feedback controller design.

EE3110E Ky thudt do luwong (Sensors and Instrumenttation)

Khéi luong (Credits): 3(3-0-1-6)

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

Muc tiéu: Cung cip cho sinh vién cac kién thirc co ban cua ky thuat do (sai s6, khoang do cua
k§y thuat Do luong, gia cong két qua do, nguyén 1y hoat dong ctia thiét bi, cac phan tir ciu thanh).
Gitp sinh vién hiéu cach sir dung cac thiét bi do ludng trong hé théng san xuat ciing nhu cac
thiét bi lam viéc doc 1ap trong cac phong thi nghiém. Hoc phan con cung cip cho sinh vién kién
thirc dé tiép can cac hoc phan nhu diéu khién qua trinh, do va diéu khién cong nghiép.
Objective: Give students basic knowledge of measures technique like: Calibration process, precision, error, true

value, estimate the uncertainty . The basic concept of measurement process. After this course student can using
measurement equipment in production systems and autonomous equipment in the laboratory: functions of each
meter.

Noi dung: Phan 1: Co s& ly thuyét cta KT do luong: cac khai niém co ban trong ky thuat do
nhu sai s, phép do, thiét bi do va gia cong s6 két qua do (tinh téan do khong dam bao do, cac
budc thiét hanh danh gia mot thiét bi do). Phan 2: Phuong phap va do cac dai lugng dién thong
dung: dong dién, dién 4p, dién tich, dién trd, dién cam, dién dung, tan sb, gbc léch pha, cong
sudt va nang lwong dién. Phdn 3: Cac phuong phéap va thiét bi do cac dai lugng khong dién.
Khai niém cam bién va cdu thanh cac thiét bi do cac dai lugng khong dién thuong gip trong
cong nghi¢p: do nhiét dd, do luc, ap sudt, trong luong, luu lugng, van tde dong co, di chuyén,
muc. ..

Content: Content of modules divided into three parts:

Part 1: Establishment of the theory of measurement: the basic concept of measuring the accuracy, measurement,
measuring device and measurement process (estimate the uncertainty, the operated evaluation a measuring
device)

Part 2: Methods of measuring the electrical quantity, including the basic stages of the measuring device (structural
indicator, converter/transducer, comparator, communication), the universal electric quantities: current, voltage,
charge current, resistance, electric feel, capacitance, frequency, phase angle difference, power and electric power.
Part 3: The methods and equipment that the nonelectric quantity. The concept of sensors and devices that
constitute the great common of no electricity in industry: measuring temperature, measuring force, pressure,
weight, flow, speed of the engine, move, ...
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EE2000E  Tin hi¢u va hé théng (Signals and Systems)

Khéi lugng (Credits): 4(3-1-1-6)

Hoc phﬁn hoc trudc (Pre-courses): M11026

Muc tiéu: Trang bi cho sinh vién cac kién thtrc co ban vé& mo ta, phan tich va xt 1y tin hiéu,
xdy dung mé hinh mo ta hé tuyén tinh, tao co s& cho nhitng hoc phan khéc trong chuong trinh
dao tao cac nganh ky thuat, dic biét cac nganh K§ thuat Dién, Diéu khién va Ty dong hoa. Sinh
vién c¢6 dugce phuong phap mo ta va giai quyét cac bai toan ki thuat dua trén cach tiép can hé
thdng, doc 1ap va bd sung cho cach tiép can vat Iy-hoa hoc.

Obijectives: The course provides general knowledge about signal description, analysis, and processing as well as
modeling of a linear system which are basic in engineering training (i.e. in electrical engineering and automatic
control training). After the course, the students have capability to deal with the technical problems based on
engineering viewpoint.

Noi dung: Khai niém tin hiéu va hé théng, dic trung va phan loai tin hiéu, cac dang tin hiéu
tiéu biéu, dic trung va phan loai hé thong. M6 ta va phan tich tin hiéu trén mién thoi gian va
trén mién tan sd: ham thuc, ham phirc, chudi Fourier, phép bién doi Fourier, phép bién doi
Laplace, trich mau va khoi phuc tin hiéu, phép bién d6i Z. M6 ta va tinh toan dap tmg hé tuyén
tinh trén mién thoi gian: phuong trinh vi phan/sai phan, dap ing xung, mé hinh trang thai; Mo
ta va phan tich hé tuyén tinh trén mién tan s6: dap Gng tan sd, ham truyén. Thuc hanh giai quyét
bai toan bang cong cu phan mém Matlab.

Content: Definitions of signal and system, characteristics and classification of signals and systems. Signal
description and analysis in the time and frequency domain: real function, complex function, Fourier series,
Fourier transformation, Laplace transformation, sampling and reconstruction signal, Z transformation. Signal
description and response determine in the time domain: differential equation, pulse response, state space

model.System discription and analysis in the frequency domain: frequency response, transfer function. Solving
problems by using Matlab software.

ET3300E  Thiét ké hé théong sé II (Digital System Design 2)

Khéi lwong (Credits): 4(4-1-0-8)

Hoc phan hoc trudc (Pre-courses): ET3220E

Muc tiéu: Hoc phan nay trang bi cho sinh vién cac kién thirc co ban vi xir Iy bao gdm cau triic
chung ctia mot hé thong vi xir Iy, phan loai vi xir Iy, c4u tric bén trong ctia mot bo vi xir 1y, cac
1énh co ban cua b vi xu ly. Sau khi hoc xong mon hoc, sinh vién s€ c6 kha nang Iya chon vi
xu ly, ghép nbi vi xir 1y v61 bo nho va thiét bi ngoai vi dé xay dung nén mot hé vi xtr 1y cho
mot ung dung cu thé. Sinh vién s& biét 1ap trinh hop ngit cho ho vi xir Iy 80x86 cua Intel, ho vi
xu ly phé bién nhét hién nay, tur do co thé dé dang tu hoc céch 1ap trinh hgp ngilt cho céc bd vi
xtr Iy khac. Ngoai ra sinh vién con nim duogc cac ho vi xtr Iy khac duge sir dung trén thuc té
nhu céc ho vi diéu khién, DSP.

Objective: After completing this course, students will: Understand the architectures and working principles of
microprocessors and microprocessor systems. Be able to program microprocessors using assembly. Be able to
select the appropriate microprocessor for a specific application. Understand different microprocessors in real
life. Be able to design a microcontroller-based system.

Noi dung: Gioi thiéu vé vi xtr 1y: chure nang, c4u triic va hoat dong cia bd vi xur 1y, tap 1énh,
cac ché do dia chi, to chirc bd nhd, céng vao ra. Lap trinh assembly cho ho vi xtr ly 80x86.
Ghép nbi vi xtr Iy v6i bo nhé va thiét bi ngoai vi. Ngat va xur 1y ngat. Truy cip bd nhé truc tiép
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DMA. Cac bd vi xit Iy trén thuc té: dong vi xtly da ning cua Intel, Motorola, dong DSP, dong
vi diéu khién (AVR, 8051, PIC...)

Content: Introduction to microprocessor systems. The Intel 8088/8086 microprocessors. Assembly programming
for 8086. Memory and 1/O Interfacing. Interrupt. Direct memory access (DMA). Real life microprocessors

EE3033E Nguyén ly trwong dién tir (Electromagnetic Fields Theory)

Khéi luong (Credits): 4(4-1-0-6)

Hoc phén hoc trudce (Pre-courses): M1 1026; PH1026

Muc tiéu: Trang bi cac kién thirc k¥ thuat co sé quan trong nhat vé mé hinh va cac phuong
phap nghién ctru, tinh toan truong dién tur.

Objectives: Armed with the technical knowledge base of the most important models and research methods,
calculate the electromagnetic field.

Noi dung: Nhitng khai niém co ban vé trudng dién tir. Dién truong tinh. Dién truong ding
trong vat dan. Tir truong dimg. Trudng dién tir bién thién.

Content: This course will cover concepts of electrostatics and static magnetic fields. In the beginning, vector
algebra and calculus together with orthogonal coordinate systems will be discussed. Next, the time-varying
electromagnetic fields described by Maxwell’s Equations in their complete forms are studied. Electromagnetic
wave propagation will be covered.

EE3490E Ky thudt ldp trinh (Programming Techniques)

Khdi lugng (Credits): 3(2-2-0-6)

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

Muc tiéu: Sinh vién ndm duoc cac ky thuat 1ap trinh co ban, thé hién dugc céc ky thuat do
thong qua mot ngdn ngit 1ap trinh bac cao tiéu biéu (C/C++) dé giai quyét cac bai toan trong
linh vyc khoa hoc k¥ thuat néi chung va trong cic nganh K§ thuat Dién va Ky thuat Diéu khién
va tyr dong hoa noi riéng; Tap trung rén luyén tu duy 1ap trinh va phuong phap giai quyét bai
toan nham dat 4 yéu cau co ban: hiéu qua, hi¢u suat, do tin cdy va gia tri st dung lai.

Objective: Students understand the basic programming techniques apply these knowledges into a high-level
programming language (C / C + +) to solve problems. After the course, the students have ability to solve problems
satisfying the following requirements: efficiency, reliability and re-using.

Noi dung : Quy trinh cong nghé phan mém va yéu cau chat lugng phan mém trong khoa hoc
va k¥ thuat; Lap trinh ¢ cdu tric: cac thanh td co ban ciia chuong trinh, thiét ké thuat toan,
thiét ké ham va thu vién, cau trac dit liéu, ngon ngit 1ap trinh C; Lap trinh hudng ddi tuong va
1ap trinh tong quat: triru tuong hoa, dong goi dit lidu, cdu tric dit liéu va thuat toan (tong quat),
ngdn ngtr C++).

Content: The process of software technique and software quality requirements in science and engineering;
structured programming: the basic elements of the program, algorithm design, function and libraries design, data

structures, C programming languages ; object-oriented programming and general programming: abstraction,
packaging data, data structures and algorithms (general) and C + + Language.

ET3290E Xay dung dé tai thiét ké (Design Project Proposal)

Khéi lugng (Credits): 1(0-0-2-4)

Noi dung: Sinh vién 1am viéc theo nhém 3-5 sinh vién hinh thanh y twong dé tai, phan tich

yéu cau va lap ké hoach.

Content: Students work in groups of 3-5 students to form ideas for topics, analyze requirements and make plans.
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ET4010E P dn thiét ké (Design Project)

Khéi lugng (Credits): 3(0-0-6-12)

Noi dung: Sinh vién lam viéc theo nhom 3-5 sinh vién, dua trén ban phan tich yéu cau da lam
& hoc phan Xdy dung dé tai thiét ké, sinh vién tién hanh thiét ké, kiém tra va thyc hién trién
khai d& tai.

Content: Students work in groups of 3-5 students, based on the analysis of requirements in the previous couse,
i.e., ET3290E- Design project proposal, students carry out design and implementation of the project.

ETS080E  Thiét ké sé sir dung VHDL (Digital design using VHDL)

Khéi luong (Credits): 3(3-1-0-6)

Muc tiéu: Hoc phan trinh bay cac phuong phép thiét ké mach sé sir dung VHDL. Sinh vién st
dung dugc cac cAu tric lap trinh co ban véi VHDL, biét mo phdng va téng hop mach.
Objective: This course presents a comprehensive approach to HDL-based digital design methodology using
VHDL. Students will learn the basic structures of VHDL, VHDL simulation and synthesis. Selected topics on

performance level simulation and synthesis will also be discussed. The students are required to do exercises and
a design project in the accompanied Laboratory. The course is intended for senior students with background in

logic design and computer organization.

Noi dung: Phan tich va thiét ké mach tich hop CMOS, ngdén ngltr VHDL, thiét ké mach day
ddng bo.

Content: Analysis and design of digital CMOS integrated circuits. VHDL, synchronous and sequential design.

ET4040E Kién triic mdy tinh (Computer Architectures)

Khéi luong (Credits): 3(3-0-1-6)

Muc tiéu: Sau khi hoc xong hoc phan sinh vién s& nim duoc lich sir phét trién, nhiing nguyén
Iy co ban trong hoat dong va t6 chirc ctia cac hé théng may tinh tir d6 thiét ké dugc vi xtr Iy va
hé thong may tinh.

Objective: The students should be able to: Understand principle of digital computer systems. Has ability to design
microprocessor components.

N&i dung: Gidi thiéu nguyén tic thiét ké cua cac hé thdng may tinh hién dai. Mdi quan hé gitta
phan ctg, phin mém trong qua trinh thiét ké cac thanh phan cta vi xir Iy nhu ALU, Datapath,
khéi diéu khién, piplining, bd nhd va cac mod dun vao ra. Tap trung vao cau tric RISC va hop
ngtt cua MIPS.

Content: The course covers design principles of modern digital computer systems. It examines various trade-offs

between hardware-software interfaces relevant to the design process of microprocessor building components such
as, ALU, Datapath, control, pipelining, memory, and input-output modules. Emphasis is given to the RISC

architecture and MIPS assembly language.

ET4070E  Théng tin sé 1 (Digital Communications 1)

Khéi lugng (Credits): 3(3-0-1-6)

Muc tiéu: Hoc phan ndy nham trang bi cho sinh vién cac kién thirc co ban nhat vé hé thong
thong tin s6 va cic qua trinh bién doi tin hi¢u dién ra trong hé thong thong tin sb: qua trinh bién
d6i tuong tu - s6; ma hoa kénh; cac anh huong ciia kénh truyén khong 1y tuong 1én chét lugng

tin hi€u; qué trinh khoi phuc tin hi€u ¢ dau thu; viéc truyén tin hi¢u trén bang tan co s¢ va ma
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duong truyén; truyén tin hiéu trén bang tan thong dai va cac phuong phap diéu ché sd; cac
phuong phéap ghép kénh.

Obijective: Student learning objectives for the course are: Communication channel link analysis; The optimal
modulation method for various channels; Component comparison for analog systems; Understand the interplay
between modulation formats and coding; Perform laboratory based operational and measurement criteria for
analog communication systems; The ability to perform a technical and ethical assessment of technical literature;
The ability to critically assess the predicted performance of wired and wireless analog communications systems;
Understand the complexity interplay in communications systems in terms of circuit and component requirements;
Perform computer-based performance predictions for AM, FM and PM analog communication channels; Noise
analysis in communication system performance; Evaluate test and measurement techniques applicable to
international communications standards.

Noi dung: Qua trinh bién d6i A/D, D/A, 1y thuyét 1dy mau, truyén tin hiéu qua dudng truyén
s6, tinh chat kénh truyén dan sb, dinh 1y Nyquist, b loc cos nang, matched filter, ma duong
truyén, cac ky thuat didu ché ¢ bing tan co so AM, FM, PM. Diéu ché sé: QPSK, QAM, bd
diéu ché bang tan thong dai I/Q.

Content: Transmission of signals through linear systems; time-bandwidth requirements. Analog communications;

amplitude modulation and demodulation; angle modulation and demodulation. Digital communication. Phase-
locked loops.

ET2000E Nhip mén ky thudt Dign tiv Vién théng (Introduction to Electronics &
Telecomunication Engineering)

Khdi lugng (Credits): 2(2-0-1-4)

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

Hoc phan hoc truée (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 dugc cong viéc cia mot cu nhan dién tr vién thong va cac linh vuc hep trong
nganh dién tir vién thong.

- Trinh bay dugc céac linh kién dién tir co ban, cac cong cu duoc st dung dé giai quyét
van dé trong linh vuc dién tir vién thong.

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

- Phat trién k¥ ning: giai quyét van dé, tao specs san pham, lya chon phwong an tdi uu,
lap mach va han mach/hodc 1ap trinh, lam viéc nhém, 1am slides va thuyét trinh, viét
bao céo, sir dung cac phan mém thong dung.

Obijectives: 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.

Ngi dung: Hoc phan Nhap mon k¥ thuat Dién tor Vién thong nham gitip sinh vién nhéan thuc
sau hon vé dac diém cua nganh nghé va yéu cau cong viéc sau nay cling nhu su can thiét va
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mdi lién hé gilra cac mon toan, khoa hoc co ban va cac mon ky thuat, tir d6 tao cho sinh vién
hing thu hoc tdp cac mdn toan va khoa hoc co ban. Mon hoc giup sinh vién budc dau hoc
phuong phéap giai quyét bai toan thuc tién, phat trién k¥ ning chuyén nghiép va k¥ niang x4 hoi,
tao diéu kién cho sinh vién hoc phuong phép 1ap nhom va lam viéc theo nhém; Mon hoc cling
gitip sinh vién c6 duoc sy say mé cing sy tu tin can thiét trong hoc tdp va trong con duong
nghé nghiép sau nay.

Hoc phan ciing cung cdp cho sinh vién k§ ning thuc hanh va thai do can thiét khi lam thuc
nghiém, va phat trién k¥ ning 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.

ET2021 Thuec tdp co bdn (Basic Practicum)
Khdi lugng (Credits): 2(0-0-4-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudce (Pre-courses): Khéng (None)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu ciu sinh vién c6 kha nang:
- Nhén dién duogc céc linh kién, cong cu va thiét bi dién tur
- Phat trién k¥ nang han va 1ip mach dién tir co ban
- MO ta duge cac nguyén 1y va thao tic co ban vé k¥ thuat do luong va nguyén tic co ban
vé an toan trong phong thi nghiém.
- Str dung cac cong cu thiét ké mach in trén may tinh.
Obijectives: Upon completion of the course, the students will be able to:

- ldentify 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

Ni dung: Phuong phap do dién 4p, dong dién, dién tré dap tng tan sd. Cach phéan biét va doc
gia tri cua cac linh kién di¢n tir co ban. D@)ng hd dién tir da nang, 0 xi 16 tuong tu, 0 xi 16 $6, b
tao ham, ngudn 1 chiéu. Cac k¥ thuat do va xur 1y két qua do. Ky thuat han mach dién tir. Quy
trinh thiét ké mach nguyén 1y va mach in ding phan 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).

ET2105E Céu tric div ligu va gidi thudt (Data Structure and Algorithms)
Khdi lugng (Credits): 2(2-1-0-4)
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Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc ph::?m hoc trudce (Pre-courses): ET2030 - Ngon ngir 1ap trinh (Programing language)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan, sinh vién c6 kha ning:
- Céc chu trac dit lidu tuyén tinh co ban nhu méang, danh sach
- Céhu truc dir liéu phi tuyén kiéu phan cdp — Céu truc cay
- Chu truc dir liéu phi tuyén kiéu mang — ciu trac dd thi
- Phuong phap danh gia dd phuc tap cua gidi thuat
- Mot s chién lugc thiét ké giai thuat nhu: chia dé tri, tinh chinh, dé quy, quay lui.
- Nim duoc y tudng, cach cai dit cac thuat toan sip xép
- Nim duoc y tudng, cach cai dat cac thuat toan tim kiém
- Ky nang lam viéc nhom
Objectives: After completing this course, students will be able to have:
- Describe linear data structures such as arrays, lists

- Describe hierarchical data structures — Trees

- Describe networked data structures — Graphs

- Describe methods for estimating the complexity of algorithms

- Analyze strategies of designing algorithms: divide and conguer, 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 céc kién thirc co ban vé ciu trac dit liéu va
giai thuat. V& ciu trac dir liéu, hoc phan tip trung vao viéc tim hiéu cac dic diém, cach cai dat
cho mot s6 cdu tric dit lidu co ban nhu mang, danh sach, cdy va do thi. V& giai thuat, hoc phan
s& gidi thiéu vé cac van dé co ban nhu phan tich, thiét ké thuat toan, cac phuong phap xac dinh
thuat toan nhu d¢ quy, chia dé trj. Sau d6, cach cai dat cho cac gidi thuat co ban nhu tim kiém,
sap xép sé duoc trinh bay. Tir hai ndi dung giai thuét va cau trac dit liéu s& gitip sinh vién hiéu
dugc mdi quan hé chit ché giira hai thanh phan nay trong qué trinh xay dung cic chuong trinh
cho may tinh

Contents: The course provides basic knowledge on 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 Ky thudt lap trinh C/C++ (C/C++ Programming Language)

Khdi lugng (Credits): 2(2-1-0-4)

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

Hoc phan hoc truéc (Pre-courses): 1T1110 - Tin hoc dai cuong

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

Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha nang:
- Nim duoc cac thanh phan co ban ctia mot ngdn ngit 1ap trinh

- Str dung duoc cac toan tir va cac 1énh diéu khién ciia ngdn ngir lap trinh C
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- Sir dung duoc cac con tré trong lap trinh bang ngdn ngit C/C++

- Thiét ké va cai dat cac ham

- St dung dugc céac cAu trac luu trit co ban: mang, xau ky tu, tép.

- Thiét ké va cai dat duoc cac cu trac va cac 16p

- Nim duoc céc dic diém cua 1ap trinh huong ddi tuong va thé hién duoc trén C++

- K¥ nang thuc hanh, lam vi¢c nhom, béo cao, 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 cép cho sinh vién kién thirc co ban vé ngén ngir 1ap trinh
va cac ky thuat 1ap trinh co ban nhu: l4p trinh cu tric bang ngén ngit C, 1ap trinh hudng dbi
tugng bang ngon ngit C++. Pong thoi, hoc phan ciing tap trung vao cac dic diém ciia ngdn ngi
C/C++ dé giai quyét cac van dé cta chuyén nganh Dién tir - Vién thong.

Hoc phén ciing cung cap cho sinh vién k¥ nang thuc hanh va thai d can thiét khi lam thyc
nghiém, giéi thiéu quy trinh thiét ké va thuc hién mot chuong trinh phan mém, va phat trién ky
nang lam viéc nhom, bao cio 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 Electronics and
Telecommunications 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.

ET2040E Linh kién di¢n tiv ban dan (Semiconductor Devices)
Khdi lugng (Credits): 3(3-1-0-6)
Hoc phén tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truée (Pre-courses): Khong (None)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sinh vién hoan thanh hoc phan nay c6 kha ning:
- Nhan biét dugc cau kién dién tir trong so dd nguyén 1y va mach dién thuc té
- MBb ta duge cu tao va phan tich dugc hoat dong cua c4u kién dién tu
- Giai thich va phan tich dugc thong tin ky thuat cta cau kién dién tir
- Thiét 1ap duoc ché d6 hoat dong cua cAu kién va phan tich dugc mach tng dung co ban
Obijectives: Upon completion of the course, students will be able to:
- ldentify electronic devices in schematic diagrams and actual circuits
- Describe the structure and analyze the operation of electronic devices

- Explain and analyze technical information of electronic devices
- Set up operating modes for electronic devices and analyze the typical application circuits
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Ngi dung: Hoc phan nay nham cung cp cho sinh vién cac kién thitrc co ban vé ky hiéu, ciu tao,
nguyén ly lam viéc, dac tuyén, tham sb chinh, mo hinh tuong duong, cong nghé ché tao, va mot
s6 tng dung co ban cta cac loai cdu kién dién tir gdm diode ban dan, transistor tiép xuc ludng
cuc, transistor hi¢u irng trudong, vi mach tuong tu, vi mach s6, cAu kién quang dién tir, va mot
s6 cau kién khac. Hoc phan ciing cung cp cho sinh vién k§ ning kham pha va phan tich théng
tin quan trong vé cu kién trong tai liéu k¥ thut do nha san xuat cung cip va k¥ ning kiém tra
hoat dong co ban cua cAu kién thong qua thir nghiém thuc té.

Contents: This course aims to provide students with knowledge of schematic symbol, structure, operation,
characteristic curves, important parameters, models, fabrication technology, and basic applications of electronic
devices including diode, bipolar junction transistor, field-effect transistor, analog integrated circuit, digital
integrated circuit, optoelectronic devices, etc. The course also provides students with practical skills to discover

and analyze important information about the electronic devices in datasheets provided by manufacturers and skills
to examine the basic operation of the electronic devices by conducting experiments.

ET2060E Tin hi¢u va hé thong (Signals and Systems)
Khéi lwong (Credits): 3(3-1-0-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phé‘m hoc trudce (Pre-courses): Khong (None)
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 théng
- Biéu dién tin hiéu va hé théng LTI trén mién thoi gian
- Biéu dién tin hiéu va hé théng trén mién tan sd
- Ma&i lién hé gitra tin hi¢u ro1i rac va lién tuc
- Phan tich hé thong qua bién doi z va bién dbi Laplace
- Ung dung tin higu va hé thong trong k¥ thuat diéu ché va giai diéu ché tin hiéu
- K¥ nang str dung phan mém Matlab trong tin hi¢u va hé thong
Objectives: After completing this course, students should be able to:
- ldentify 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 thirc co sé vé tin hiéu va hé thong
dé sau nay c6 thé ap dung trong cic bai toan thuc té cling nhu cac linh vic chuyén sau thudc
cac nganh Pién - Pi¢n tr - Vién thong, Tu dong hoa, CNTT, va Co khi.

Bit dau tir nhitng khai niém co ban nht trong tin hiéu va hé théng, qua viéc 1am bai tp ngay
trong gio hoc, sinh vién sé& duoc tiép cin t6i cac phuwong phap khac nhau dé phan tich, tong hop
tin hiéu va hé théng & cac mién khac nhau (thoi gian, tan sb, z, s) qua cac phép bién d6i twong
mg. Tir d6, nguoi hoc c6 thé hinh thanh nén k¥ ning phén tich va giai quyét cac bai toan k¥
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thuat dudi goc nhin tin hidu va hé théng. Ngoai ra, hoc phan ciing gitp 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

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.

ET2072E Ly thuyét thong tin (Information Theory)

Khéi luong (Credits): 2(2-0-1-4)

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

Hoc phén hoc trude (Pre-courses): M12036/M11036

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

Muc tiéu: Sau khi hoc xong hoc phan niy c6 kha ning:
- Nhan biét kién trac chung mét hé thong thong tin don gian
- Ung dung 1y thuyét thong tin dé phan tich va mo hinh hoa mét 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 ing do chinh xac thong tin truyén tin
- K¥ néng thyc hanh, 1am viéc nhém, bao céo

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

- ldentify 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

Néi dung: Hoc phan nay nham trang bi cho sinh vién kién thirc xay duyng mé hinh chung co
ban mot hé théng thong tin theo 1y thuyét thong tin. Sau khi hoc xong hoc phan nay, sinh vién
c¢6 kha nang mé hinh hoa mot hé théng thong tin theo 1y thuyét thong tin, hiéu va tinh toan duoc
cac ma thong keé t6i wu don gian va ma kénh don gian. Hoc phan ciing cung cép cho sinh vién
k¥ nang thyuc hanh va thai do can thiét khi lam thyc nghiém, phat trién k¥ nang lam 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.

ET2080E Co s0 ky thudt do lwong (Fundamentals of electronic measurement)
Khéi luong (Credits): 2(2-0-1-4)

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

Hoc phan hoc trudc (Pre-courses): M12036

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

Muc tiéu: Sau khi hoan thanh hoc phan nay, sinh vién c6 kha ning sau:
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- Nhan biét va hiéu vé cac thiét bi/hé théng do luong trong Dién tur.

- Phan tich, danh gia sai s6 va xir 1y két qua do

- Phan tich cac phuong phap do

- K¥ nang thyc hanh, lam vi¢c nhom, béo cao, thuyét trinh
Obijectives: 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

Ngi dung: Hoc phan nay nham trang bi cho sinh vién nhitng kién thic co sé vé nguyén 1y chung
trong do ludng dién tir, phuong phép do cac théng s va dic tinh co ban cua tin hiéu vat 1y ciing
nhu ctia mach dién tir va cac thiét bi do luong dién tr co ban. Banh gia sai s6 va xtr 1y cac 0
lidu do. Sau khi hoan thanh hoc phan nay sinh vién c6 thé nim bat dugc mot sd phuong phap
do thong s6 tin hiéu co ban va sit dung dugc cac thiét bi do don gian, tir d6 sinh vién c6 thé tiép
can dén cac phuong phap va thiét bi do luong chuyén dung ciia 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
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.

ET3210E Truong dién tir (Electromagnetic field theory)
Khéi lugng (Credits): 3(3-0-1-6)
Hoc phén tién quyét (Prerequisite): Khong (None)
Hoc phéin hoc trude (Pre-courses): PH1016/PH1026
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha nang:
- Nim duoc cac khai niém co ban cua Truong dién tur
- Khao sat dugc truyén song dién tir trong cic moi trudng khac nhau
- St dung thanh thao dd thi Smith dé doc cac thong sb co ban cua mot duong truyén siéu
cao tan nhu hé sb phan xa, h¢ ) song dung, hé s6 ton hao nguoc cling nhu biét cach
phéi hop tré khang
- Nim duoc céac khai niém co ban vé cac nguén birc xa don gian.
- Thiét ké thuc hanh
- K¥ nang thyc hanh, lam vi¢c nhom, béo cao, thuyét trinh
Objectives: Upon completion of the course, students will be able to:
- Have a thorough grasp of basic concept of electromagnetic field
- Investigate on transmitting electromagnetic field in different environments
- Expert in using Smith chart to read basic parameters of one transmission line such as: reflection
coefficient, standing wave ratio, return loss as well as able to do impedance matching
- Have a thorough grasp of basic concepts of simple radiation elements

- Experiment skills
- Have skills of experiment, teamwork, report writing and presentation
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Ngi dung: Hoc phan trang bi cho sinh vién nhiing kién thirc co ban vé truong dién tir. Sinh vién
sau khi hoc phai hiéu va ndm duoc cac quy ludt cta trudng va song dién tir cung cac tham sb
dic trung cta ching. Sinh vién phai ndm vitng cac phwong phap giai bai toan dién dong, biét
tinh todn cac tham s cia trudng va cac qua trinh cia séng dién tir lan truyén trong cac diéu
kién va cac moi truong khac nhau. Trén co so d0, sinh vién biét cach tim hiéu nguyén Iy va cac
dic trung co ban cua cac phan tir birc xa song dién tir (anten), clia cic duong truyén ning luong
dién tir & tan sb cao.

Contents: This subject provides students with basic knowledge on electromagnetic field theory. Students will be
able to understand the laws of electromagnetic field and electromagnetic wave together with their identical
parameters. The students have to have thorough grasp of solving methods of electro-dynamic problems, be able
to calculate field parameters and the propagation process of electromagnetic wave in different environments.

From that, students must be able to investigate the principles and basic characteristics of radiation elements
(antennas), and high frequency electromagnetic propagation line.

ET3220E  Thiét ké hé théng so I (Digital Electronics)
Khéi lwong (Credits): 4(3-1-1-8)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET2040E/EE3706/ET2050E
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Hoc phan nay s& trang bi cho sinh vién nim thir 3 nganh k¥ thuét cac kién thic co
ban vé dién tir sd va thiét ké mach sb & mirc céng.
Sau khi hoan thanh hoc phan nay, yéu ciu sinh vién c6 kha nang:
- Phan tich duoc cac mach logic t6 hop va cac mach logic diy co ban
- Thiét ké cdc mach logic t6 hop nhur bo giai ma ban phim, gidi ma ma tran led, cic mach
logic day nhu céc loai b dém, hang doi, thanh ghi dich.
- Str dung ngdn ngit mo ta phan cimg VHDL va cac cong cu thiét ké dé thyc hién thiét
ké, md phong cac mach sb co ban.
Obijectives: 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, shift-register
- Use VHDL programing language and tools for design and simulation

Ngi dung: Hoc phan nay cung cap cho sinh vién cac kién thuc vé

- Khai ni¢m chung: cac hé dém va biéu dién dir liéu, dai sé Boole, cac céng logic co ban,
cong nghé ché tao (TTL, CMOS, ...)
- Thiét ké mach logic to hop: Bia Karnaugh, Quine McClusky, hazard, cdc mach co ban
(encoder, decoder, ALU, MUX, DEMUX, Adder ...)
- Thiét ké mach logic tuan tu: Cac loai flip-flop, FSM (may trang thai hitu han Moore,
Mealy), thyc hién FSM béng FF, cac mach co ban (thanh ghi dich, b dém, hang doi...)
- Thiét ké dung CAD: cac vi mach lap trinh duoc (PAL, PLA, CPLD, FPGA), ngon ngit
mod phong phan ciing 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).
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ET3230E Dién tir twong tw | (Analog Electronics I)
Khéi lugng (Credits): 4(3-1-1-8)
Hoc phan tién quyét (Prerequisite): Khéng (None)
Hoc phan hoc trudc (Pre-courses): ET2040E/EE3706/ET2050E
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 tuvong tu va pham vi tng dung trong cac thiét bi/hé théng dién
tr va truyén thong
- Phan tich va tinh todn mach khuéch dai st dung BJT/FET
- Phan tich va tinh todn mach sur dung khuéch dai thuat toan co ban
- Phén loai va giai thich mach ngudn 6n ap mot chiéu
- Thiét ké va thuc hién mach khuéch dai tin hi¢u
- K¥ nang thuc hanh, 1am viéc nhom, bao cio, thuyét trinh
Objectives: Upon completion of the course, students will be able to:
- ldentify 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 cp cho sinh vién kién thirc vé mach dién tir twong tu, bao
g6m mach khuéch dai tin hiéu nho, mach khuéch dai cong suat, khuéch dai thuét toan, mach
ngudn mot chiéu va cac mach ing dung thyc té. Hoc phan ciing cung cap cho sinh vién k¥ ning
thuc hanh va thai do can thiét khi lam thyc nghiém, gidi thiéu quy trinh thiét ké va thuc hién
mach dién tir, va phat trién k¥ ning 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.

ET3260E K5 thudt phan mém va trg dung (Applied Software Engineering)
Khéi luong (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc truée (Pre-courses): Khéng (None)
Hoc phan song hanh (Corequisite Courses): Khdng (None)
Muc tiéu - Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha ning;
- Nim dugc cac khai niém co ban vé ky thuat ph?m mém, cic giai doan trong phat trién
phan mém va cac phuong phéap phat trién phin mém
- C6 kha ning thu thap cac yéu cau ctia khach hang vé chirc nang, dit liéu va hanh vi caa
hé théng
- Phén tich duogc hé théng
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- Thiét ké dugc hé thong

- Sir dung duoc ngdn ngir truy van dir liu SQL

- Trién khai dugc mot hé thdng thong tin quan 1y don gian

- C6 k¥ nang lam viéc nhom, bio céo, thuyét trinh
Obijectives: Upon completion of the course, students will be able to:

- Understand the basic concepts of software engineering, phases in software development and software
development methods

- Ability to collect customer requirements for function, data, and behavior of the system

- Analyze the system

- Design the system

- Use the data query language SQL

- Deploy a simple management information system

- Have skills of teamwork, report writing and presentation

Néi dung: Hoc phan trang bi cho sinh vién cac khdi niém co ban lién quan dén ky thuat phan
mém nhu qua trinh, phuong phap, cong cu trong k¥ thuat phan mém, cac giai doan (pha) phat
trién phﬁn mém. Trong hoc phén nay, sinh vién con dugc trang bi cac khai niém va kién thire
dé co6 thé phan tich va thiét ké hoan chinh mot phan mém bao gdm ca thiét ké hé thong co so
dir li¢u. Ngoai ra, dé trang bi kién thtre thue hanh, sinh vién con duoc 1am quen voi mdt h¢ quan
tri co so dit liéu théng dung 1a SQL Server, va mot ngdn ngit truy van dién hinh 1a SQL.

Contents: This course provides students with basic knowledge on software engineering such as methods, tools,
and phases in software development. Through the course, the students can analyze and design a complete software

including database design. Besides, to improve the practical skills of students, they will be familiar with one of
DBMSs like SQL Server, and a typical query language SQL.

ET3280E Anten va truyén séng (Antenna and Propagation)
Khéi lwong (Credits): 3(3-1-0-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses) : ET3210E
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha nang:
- Kién thirc co ban vé 1y thuyét anten va cac tham s6 co ban cta anten
- Phén loai va thiét ké mot sb anten thong dung
- Phén tich va tinh toan truyén séng vo tuyén
- Thiét ké va mo phong anten trén phan mém
- K¥ nang thyc hanh, lam vi¢c nhom, béo cao, thuyét trinh
Objectives: Upon completion of the course, students will be able to:
- Basic knowledge on antenna theory and fundamental specs of antenna
- Classify and design common antennas
- Analyze and calculate microwave propagation

- Design and computer simulation of antennas on software
- Have skills of experiments, teamwork, report writing and presentation

Néi dung: Hoc phan nay nham muc dich dem dén cho sinh vién céc kién thirc co ban vé 1y
thuyét anten, nguyén 1y butic xa, 1y thuyét mang, k¥ thuat thiét ké, mo phong anten, tinh toan
truyén song vo tuyén va cac anh hudng cua moi trudng 1én truyén séong vo tuyén. Hoc phan
cling cung cap cho sinh vién k¥ ning thuc hanh va thai do can thiét khi 1am thyc nghiém, gidi
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thiéu quy trinh thiét ké va moé phong anten, va phat trién k¥ niang lam viéc nhém, bao cdo va
thuyét trinh.

Contents: This course is to provide students with knowledge of antennas theory, fundamental of electromagnetic
radiation, antenna array theory, antenna design and simulation, microwave propagation calculation and the
effects of environment on wave propagation. The course also provides students with practical skills and necessary

attitudes in order to conduct experiments, introduces to antenna design and simulation processes, and develops
teamwork and presentation skills.

ET3250E Co sé hé thong truyén thong (Fundamentals of Communication Systems)
Khéi lugng (Credits): 3(3-1-0-6)
Hoc phan tién quyét (Prerequisite): Khéng (None)
Hoc phan hoc trudc (Pre-courses): M12036/ET2072E/EE2000E
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién co:
- Tong quan hé théng thong tin sb
- Ky thuat diéu ché xung
- Truyén tin hiéu trén biang tan co s&
- K¥ thuat ghép kénh va da truy nhap
- Ky thuat diéu ché so va giai diéu ché sd
Objectives: Upon completion of the course, students will be able to have:

- The overview of digital communication system
- The pulse code modulation

- Baseband transmission

- Multiplexing and multiple-access

- Digital modulation and demodulation

Néi dung: Hoc phan nay nham trang bi cho sinh vién cac kién thirc co ban vé hé théng thong
tin s4 va cac qua trinh bién doi tin higu dién ra trong hé thong thong tin sd: qué trinh bién doi
tuong tu - s6; qua trinh khoi phuc tin hiéu ¢ dau thu anh hudng boi kénh nhidu Gauss; truyén
tin hi¢u trén bing tan co s&; cac phuong phap diéu ché va giai diéu ché s6; ma duong truyén;
cac phuong phéap ghép kénh va da truy nhép.

Contents: 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 multiple-access.

ET3240E Thiét ké mach twong tw IT (Analog Circuits Design)
Khéi luong (Credits): 4(3-1-1-8)
Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phe:in hoc trudce (Pre-courses): ET3230E
Hoc phan song hanh (Corequisite Courses): Khéng (None)
Muc tiéu: Sau khi hoan thanh hoc phan, yéu cau sinh vién c6 kha ning:
- Ném duoc nhiing nguyén 1y co ban mach cao tan va céc kién triic may thu phat cao tan:
phi tuyén, tap 4m, mach phdi hop trd khang, kién tric may thu/phat.

43



- Phan tich, thiét ké cac khdi chinh trong mach cao tan: dao dong, diéu ché va giai diéu
ché AM/FM/PM, tron tan, ddi tan, loc, khuéch dai, vong khoa pha.

- K¥ nang thuc hanh, lam vi¢c nhom, béo cao, thuyét trinh

Objectives: After completing the course, students will be able to:

- Describe basic principles of RF circuits and architectures of transceivers: nonlinearity, noise, impedance
matching, transmitter/receiver architecture.

- Analyze and design main blocks in RF circuits: oscillators, AM/FM/PM Modulator and demodulator,
mixer, amplifier, filter, VCO, PLL.

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

Ngi dung: Hoc phan nay sé& trang bi cho sinh vién céc kién thirc co ban ciing nhu kha ning phan
tich thiét ké mach dién tir twong tir img dung trong hé thng vién thong vo tuyén, trong d6 tap
trung vao:

- Céac nguyén Iy co ban cua mach dién tan sd cao bao gdm phi tuyén, tap am, phéi hop
tro khang.

- Céc kién truc cua cac may thu phat vo tuyén bao gom kién trac thu phat truc tiép, kién
trac thu phat qua doi tan, vin dé tan sb anh, cac kién tric loai bo tan sb anh.

- Nguyén Iy co ban va mach dién cta ctia cac khéi chinh trong may thu phat cao tan: diéu
ché giai diéu ché twong tur AM/FM, mach tao dao dong, mach ddi tan va vong khoa pha,
b6 loc va bo khuéch dai cao tan.

Contents: This course provides students with the basic knowledge as well as the ability to analyze and design
analog electronic circuits for applications in radio communication systems, focusing on:

- Basic principles of RF circuits including nonlinearity, noise, impedance matching,

- Direct-conversion and heterodyne transceiver architectures, image-frequency problem and elimination
architectures.

- Basic principles and circuits of the main blocks in RF transceivers including oscillators, AM/FM/PM
Modulator and demodulator, mixer, amplifier, filter, VCO, PLL.

ET3290 Do dn thiét ké I (Design project I)
Khéi lwong (Credits): 2(0-0-4-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phén hoc truée (Pre-courses): ET3260/ET3260E
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha niang:
- Ap dung céc kién thirc vé tin hoc va 1ap trinh da hoc trude dé vao thuc hién mot san
pham phan mém
- Phan tich, thiét ké va thuc hién phﬁn mém s dung mat trong cac ngdn ngir 1ap trinh C,
C++ hodc Java.
- Phat trién k¥ ning lam viéc nhom, 1anh dao, viét bao céo va trinh bay.
Obijectives: Upon completion of the course, students will be able to:

- Apply the knowledge of computer programming previously studied in implementation of a software
product.
- Analyse, design and implement a software program in programming language of C, C++ or Java
- 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 thyc hién phan mém st
dung C, C++ hoac Java.
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Contents: Students work in group of 3 to 5 students to design a software system using C, C++ or Java.

ET4010 Do dn thiét ké II (Design project II)
Khéi lugng (Credits): 2(0-0-4-4)
Hoc phan tién quyét (Prerequisite): Khéng (None)
Hoc phan hoc trude (Pre-courses): ET3240/ET3240E
Hoc phan song hanh (Corequisite Courses): Khong (None)
Mouc tiéu: Sau khi hoan thanh hoc phan ndy, yéu cau sinh vién c6 kha ning;
- Ap dung céc kién thtrc vé linh kién va mach dién tir sé/tuong tu dd hoc trude do va thuc
hién mot san phan phan cimg.
- Phan tich, thiét ké va thuc hién mot hé théng phan cimg.
- Phat trién k¥ ndng lam vi¢c nhom, lanh dao, viét bao cdo va trinh bay.
Objectives: Upon completion of the course, students will be able to:
- Apply the knowledge of electronic devices and circuits previously studied in implementation of a
hardware product.

- Analyse, design and implement a hardware system
- 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 thyc hién phan cting mot
hé théng/thiét bi dién tir.

Contents: Students work in group of 3 to 5 students to design a hardware system.

ET3310E Ly thuyét mdt ma (Cryptography)
Khéi lwong (Credits): 3(3-1-0-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phén hoc trudce (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:
- C6 c4c kién thirc co ban vé cac phuong phap ma hoa khéa ddi xing, khéa cong khai,
ma dong, x4c thyc va ham bam, chir ky s0.
- Nam dugc mot sb van dé quan trong trong cac dich vu an toan thong tin nhu xéc thuc
va dam bao tinh toan ven.
- C6 kién thirc co ban vé ky thuat tham ma d6i v6i hé mat c6 dién va hién dai.
- K¥ néng thyc hanh, 1am viéc nhém, bao céo, thuyét trinh
Obijectives: Upon completion of the course, students will be able to:
- Have a basic knowledge about Cryptography systems, Symmetric key Encryption, Asymmetric key
Encryption Stream cryptography, Authorization, Hash Function, Digital Signature
- Understand some key points of Information Security services
- Have a basic knowledge about Cryptanalysis techniques for classical and modern cryptography systems
- Team workings, Reports
Néi dung: Hoc phan nhiam trang bi cho sinh vién cac kién thirc co ban vé ma hoa dam bao an
toan va bao mat thong tin. Hoc phan tip trung vao cac phuong phap ma héa khoa ddi xing;
Phuong phap ma hoa khoa cong khai; Cac hé mat ma dong va van dé tao ddy gia ngiu nhién;
Luoc d6 chit ky sb Elgamal va chuan chitky sé6 ECDSA; Do phirc tap xtr Iy va do phtic
tap dir li¢u cua mat tan cong cu thé vao hé théng mat ma; Pic trung an toan cua phuong thirc
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ma hoa; Tham ma tuyén tinh, tham ma vi sai va cac van dé vé xay dung hé ma bao mat cho cac
g dung. Cung cip cac kién thirc can thiét dé sinh vién c6 thé tiép tuc nghién ctru sau hon vé
cac thuat toan mat ma va ung dung trong thyc tién.

Content: This course is to provide students with fundamental knowledge on cryptography for assuring information
security and encryption. This subject concentrates on symmetric encryption methods; public-key cryptography;
linear cryptosystems and pseudo-number generation; Elgamal signature scheme and ECDSA signature algorithm;

processing and data complexity of an attack into the cryptosystem; safety characteristics of cryptography methods;
provide students necessary knowledge for further study about encryption algorithm and applications in reality.

ET4020E Xur Iy tin higu sé (Digital signal processing)
Khéi luong (Credits): 3(3-0-1-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET2060E/EE2000E
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi hoan thanh hoc phan nay, yéu cau sinh vién c6 kha niang:

- Nhan biét duge cac khdi xur 1y tin hi¢u $6 trong thuc té va trong cac bai todn k¥ thuat

- Phén tich hé théng 101 rac trén mién z, mién tan sb lién tuc

- Bién d6i Fourier roi rac

- Céc thuat toan FFT va ung dung

- Thiét ké bo loc FIR

- Thiét ké b¢ loc IR

- K¥ nang str dung phan mém Matlab trong Xt 1y tin hiéu sé.

- Tim hiéu va thyc hanh lap trinh ing dung trén cac bd DSP
Obijectives: Upon completion of the course, students will be able to:

- Being able to recognize DSP in practice and in technical problems.

- System analysis in z domain and frequency domain

- Discrete Fourier Transform

- FFT algorithms and applications

- FIRfilter design

- lR filter design

- Using Matlab in digital signal processing

- Learn and practice programming on DSP boards
Ngi dung: Hoc phan nay trang bi cho sinh vién dai hoc k¥ thuat c6 chuyén nganh phu hop
nhimng kién thirc co ban vé xur 1y s6 tin hiéu: phan tich duoc cac dic trung cua hé théng qua cac
cong cu nhu bién doi Fourier va bién di; cac phuong phap tong hop bo loc sb FIR, IIR; thuat
toan nhanh FFT va tng dung trong phan tich phd; phan tich hé théng xir 1y s6 bang Matlab, st
dung cac bo DSP chuyén dung dé xay dung mot sb tng dung co ban.
Contents: This course aims at providing students with fundamentals of digital signal processing, including system
analysis using Z transform and Fourier transform; digital filter design methods; fast algorithms (FFT) and
applications in real-time spectrum analysis; application development using Matlab and DSP boards.

ET4080E Co s0 ky thudt mang (Fundamentals of Network Engineering)
Khéi luong (Credits): 3(3-0-1-6)
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Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc trudc (Pre-courses): M12036
Hoc phan song hanh (Corequisite Courses): Khdng (None)
Mouc tiéu: Sau khi hoc xong hoc phan ndy, sinh vién phai c6 cac kha ning sau:
- Hiéu 3 cac van d& co ban can phai giai quyét trong mang truyén thong
- K¥ nang phan tich, mé hinh hoa, sir dung cic cong cu mo phong, gia lap dé danh gia
hiéu nang cac hé théng mang, h¢ théng phuc vu don gian
- K§ nang viét va trinh bay bao cdo, k¥ ning thuyét trinh
Objectives: After taking the course, students are able to model and simulate computer and network systems;

students will also be able to evaluate basic system performance. Furthermore, concepts of routing and routing
algorithms; flow and congestion control principles are provided.

Students are expected to be able to:

- Model and simulate computer and communication networks.

- Evaluate network and communication system performance.

- Have knowledge on routing, flow and congestion control as the basis for further courses on networking.
- Work effectively in a team.

Néi dung: Hoc phan nham dua ra cac kién thirc co ban vé mang truyén thong va cac van dé
chinh can phai giai quyét trong mang truyén thong nhu: cac van dé vé tim duong va dinh tuyén,
diéu khién ludng va chdng tic nghén trong mang truyén sb liéu, phwong phap co ban dé mo
hinh héa va danh gia hiéu ning mot hé thong mang. Pay 1a cac kién thirc co sé cho cac Hoc
phan vé truyén thong va mang sau nay.

Hoc phén ciing cung cap cho sinh vién k¥ ning thuc hanh va thai d can thiét khi lam thyc
nghiém, va phat trién k¥ nang lam viéc nhém, bao céo va thuyét trinh.

Contents: System modeling methods, service systems and queuing theory, reservation systems, network of queues.

Methods for performance evaluation of computer and network systems. Routing algorithms. Flow and congestion
control algorithms and performance evaluation.

ET4240E Truyén thong vé tuyén (Wireless Communication)
Khéi lwong (Credits): 3(3-0-1-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET3250E
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Trang bi cho sinh vién kién thirc co ban vé thong tin v6 tuyén bao gom:
- Hiéu biét duoc cac dic diém cua kénh vo tuyén. Biét tinh toan cac tham s cta kénh vo
tuyén va qua d6 phan tich danh gia duoc chat lugng kénh
- Phong tao duoc kénh vo tuyén bang cac cong cu toan hoc va toan xac suat thong ké
- Céc loai nhiéu trong thong tin vo tuyén. Cac phwong phap giam nhiéu trong thong tin
v tuyén
- Quan ly tai nguyén vo tuyén
- Kién trac cac hé théng vo tuyén
- Nim vimng dugc cac ki thuat diéu ché M-PAM, M-QAM, OFDM, CDMA
- Hé théng MIMO va MIMO OFDM (MIMO va MIMO OFDM SYSTEMS)
- Thiét ké va xdy dung hé thong truyén théng vo tuyén st dung dé truyén dir liéu
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- K¥ nang thuc hanh, lam vi¢c 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.

- 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 théng tin vo tuyén bao gém:
Hé thong vo tuyén, kién tric cac hé théng vo tuyén, Ly thuyét vé kénh vo tuyén, Dung luong
kénh vo tuyén. Cac phuong phap can bang kénh. Quan ly tai nguyén vo tuyén. Cac phuong
phap diéu ché trong théng tin vo tuyén bao gdbm OFDM, CDMA, MC-CDMA, cé4c hé théng
nhiéu anten thu phat MIMO va két hop MIMO véi ky thuat OFDM. Céc tiéu chuan cia IEEE
va ETSI trong thdng tin vd tuyén, 1a co s¢ cho cac Hoc phan: thong tin di dong, thdng tin vé
tinh, k¥ thuat truyén hinh, dinh vi dan duong, ky thuat siéu cao tan va antenna.

Hoc phan ciing cung cap cho sinh vién k¥ ning thuc hanh va thai 6 can thiét khi lam thyc
nghiém, gidi thiéu quy trinh thiét ké va xay dung hé théng thdng tin vo tuyén, phat trién ky
nang lam viéc nhom, béo céo 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.

ET4920E Dé dn nghién ciru (Bachelor research-based Thesis)
Khéi lugng (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)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning:
- Nhan thirc vé méi lién hé mat thiét giira giai phap k§ thuat véi cac yéu t6 kinh té, xa hoi
va moi truong thyc té
- Xay dung quy trinh khai thac van hanh, khai thac va bdo tri cac loai thiét bi/hé théng
san phém thudc linh vuc Pién tir - Vién thong
- C6 kha nang d& xuét hé thong giai phap k¥ thuat va tham gia thiét k&, ché tao cac san
phém méi thudce linh vuc Dién tir - Vién thong.
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Objectives: Upon completion of this course, student will be able to:
- Set up the process of operation, maintenance and repair of equipments/system in the field of Electronics
- Telecommunications.
- Propose a system of technical solutions and to participate in designing and manufacturing of new
products in the field of Electronics - Telecommunications.

Noi dung:

- Db an nghién ctru 1a mdt bao céo khoa hoc lién quan dén mot hudng (hodc dé tai) nghién
ctru do nguoi hoc dé xuét dudi sy hudng dan cua giang vién.

- Van dung cac kién thirc thu duge tir cac hoc phén da hoc dé giai quyét cac nhiém vu cu
thé, viét thuyét minh do an va hoan thanh cac bao cdo ky thuat lién quan dén dé tai va
bao vé do an t6t nghiép.

Content:

- Bachelor research-based thesis is in form of a scientific report, its research topic is proposed by student.

Student must carry out thesis under lecturer’s supervision.

Students apply the knowledge gained from the courses to solve specific tasks of the graduation project; write thesis
and complete the technical reports related to the project; present graduation project for thesis defense.

4.2 Cé&c hoc phan bdc thac si (Master Education Courses)

SS6010 Triét hoc (Philosophy)

Khdi lugng (Credits): 3(3-1-0-6)

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

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

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

- Cung cap phuong phép luan triét hoc cho cong viéc nghién ctru thude linh vuc khoa hoc
tu nhién va cong nghé;
- Cung ¢ nhan thirc co s 1y luan triét hoc cua duong 16i cach mang Viét Nam, dac biét
1a duong 16i cach mang Viét Nam trong thoi ky doi méi
Objectives:
- Providing philosophical methodologies for research in the fields of natural science and technology
- Consolidating the awareness of the philosophical rationale of the Vietnamese revolutionary Lines,
especially the Vietnamese revolutionary Lines in the renovation period.
Néi dung: Chuong trinh Triét hoc dung cho hoc vién Cao hoc khong thudc chuyén nganh Triét
hoc ¢6 5 chuyén dé. Chuyén dé mo dau Khai lugc vé triét hoc nham gidi thiéu khai quat vé noi
dung mon hoc va cung cip nhimng khai niém nhap mén; Triét hoc Phuong Pong va Phuong
Tay; Triét hoc Mac khai quat cac kién thirc thudc phuong phép luan triét hoc theo cach tiép can
di tir nhitng van dé chung nhat ctia phuong phap luan triét hoc trong nghién ctru khoa hoc noéi
chung dén nhimg van dé mang tinh dic thu cta linh vire nghién ctru: Khoa hoc tu nhién va cong
ngh¢ - dong luc cua sy phat trién; va Mot sd van dé cua triét hoc duong dai.
Contents: Philosophy that will be teached for master students has 5 topics. Preliminary Topic Philosophy is
intended to give an overview of the subject content and provide introductory concepts; Eastern and Western

Philosophy; Marx philosophy generalizes the knowledge of philosophical methodology in an approach that goes
from the most general issues of philosophical methodology in general scientific research to the specific issues of
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the field of study: Natural Science and Technology - the driving force of development; and Some Issues of
Contemporary Philosophy.
ET6500E Phwong phap ludn nghién cieu khoa hoc (Research Methodology)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khéng (None)
Hoc phan hoc trudc (Pre-courses): Khong (None)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sinh vién hoan thanh hoc phan nay c6 kha ning:
- Hiéu céac cach thiét ké va phuong phép luan nghién ctru khoa hoc khac nhau
- Hoc céch thire thiét 1ap mdt nghién ctru khoa hoc
- Hiéu cach thirc dtng khi tham khéo va trich dan tur tai liéu khoa hoc
- COky nang va nang luc thao luén va giai thich su khac biét gitra cAc phuong phap nghién
cuu khac nhau
- Co6 k¥ ndng va nang luc thuc hién danh gia tai liéu va tai liéu tham khao tai liéu khoa
hoc c6 lién quan
- C6 k¥ nang va nang lyc xay dung ké hoach nghién ctru
- K¥ néang thyc hanh, 1am viéc nhom, bao cdo, thuyét trinh
Obijectives: Upon completion of the course, students should be able to:
- Understand different scientific research designs and methods
- Learn how to set up a research study
- Understand correct ways to refer to and cite from scientific literature
- Discuss and explain differences between different research methods
- Perform literature reviews and reference relevant scientific literature

- Formulate a research plan
- Have skills of experiments, teamwork, report writing and presentation

Néi dung: Hoc phan nham cung cép kién thic chuyén sau vé thiét ké va phuong phap luan
nghién ctru khoa hoc, va dao tao sinh vién cach viét ké hoach hoc tap va bai bdo khoa hoc, cling
nhu cach tim, khao sat va dan gia céc tai liéu khoa hoc da cé.

Contents: The course aims to provide in-depth knowledge of research design and methodology and to train the
student in writing a study plan and scientific paper and critically reviewing scientific literature.

ET6191E M6 hinh héa hé thong va cdc phwong phdp mé phong so (System modeling
and numerical simulation methods)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc truée (Pre-courses): Khéng (None)
Hoc phan song hanh (Corequisite Courses): Khdng (None)
Muc tiéu: Sinh vién hoan thanh hoc phan nay c6 kha ning:
- Hiéu téng quan vé mé hinh héa va mo phong bao gdbm phuong phép luan, vai tro Hoc
phan trong thiét ké va danh gia hé thong thong tin so.
- C6 kha ning xay dyng mo hinh toan hoc mé ta cac khoi chirc ning ctia hé thong thong

tin sO
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- Xay dung m6 hinh va mé phong kénh vo tuyén

- Xay dyng m6 hinh va mé phong hé thong thong tin sd.

- Panh gia tinh chinh xac ciia mé hinh mé phong hé thng thong tin sb.

- Tbi uvu hiéu ning hé thdng thong tin sd théng qua md phong.

- K¥ nang thyc hanh, lam vi¢c nhom, béo cao, thuyét trinh
Obijectives: Upon completion of the course, students should be able to:

- Understand modeling and simulation that includes the methodology and the course’s role in

designing and evaluation of a digital communication system.

- Build mathematical models describing functional blocks of digital information systems

- Model and simulate various channel models

- Model and simulate digital communication systems.

- Optimize the performance of digital information systems through simulation.

- Develop practical skills, teamwork, reports, presentations
Néi dung: Hoc phan tap trung vao md hinh héa hé théng va cac phuong phap mé phong sb
trong thiét ké hé thong truyén thong, danh gia, wdc tinh tham s, trién khai trén may tinh. Hai
buéc md hinh héa va mé phong 1a hai budc quan trong dé giup cac k¥ su thiét ké va toi wu hé
thdng trude khi thiét ké thuc té va thar nghiém. Cac phuong phap mé hinh hoa va mé phong hé
théng tap trung vao viéc phan tich va phong tao cac qua trinh ngéu nhién, kénh truyén dan, hé
thong sd va mang thong tin.
Contents: This course focuses on system modeling and numerical simulation methods in communication
system design, evaluation, parameter estimation, software implementation. Various simulation
techniques will be discussed in this regard, along with solutions to common related problems. The
course ends with presenting some real-world simulation examples.

ET6041E Internet thé hé maoi (Future Internet)
Khéi lwong (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET4070 - Co s truyén sd liéu
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sinh vién hoan thanh hoc phan nay c6 kha ning:
- Hiéu rd hon cac nguyén tic thiét ké, cac van dé va giai phap chinh cua Internet hién tai
va tuong lai
- Hiéu rd hon cic chil d& ning cao trong mang Internet va mang may tinh
- Cai thién nang lyc cua hoc vién trong viéc xac dinh va giai quyét cac van dé trong ky
thudt mang may tinh, mang Internet
- Cai thién k¥ nang nghién ctru, viét va trinh bay cac vin dé lién quan dén mang may tinh,
mang Internet
Objectives: Upon completion of the course, students will be able to:
- Good understanding about the design principles of the Internet, current and future key issues
and solutions
- Good understanding about advanced topics in the Internet and computer networks
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- Improve students' ability to identify and solve problems in computer network and Internet
technologies
- Improve the research, writing and presentation skills related to computer networks and the
Internet
Noi dung: Hoc phan dua ra cai nhin bao quat vé cac cong nghé lién quan dén Internet va sy
phat trién ctia chung trong nhiing thip ky qua. Cac xu hudéng Internet méi du kién trong ngan
han, trung han va dai han ciing sé duogc thao luén trong khoéa hoc. Chuong trinh cia Hoc phﬁn
dé cap dén cac noi dung chinh sau: k¥ thuat luu lugng, chét luong dich vu va kién trtc cling
nhu cac phuong phap dam bao chit lwong dich vu; chat luong trai nghiém va méi lién hé cua
n6 voi chat luong dich vu; cong nghé mang diéu khién bang phin mém va 4o hoa chirc ning
mang.
Hoc phén ciing cung cip cho sinh vién k¥ ning thuc hanh va thai d6 can thiét khi 1am nghién
clru, phat trién k¥ nang lam viéc nhom, bao céo va thuyét trinh.
Contents: The course provides an overview of advanced, future Internet technologies and their evolution over the
past decades. New trends of Internet technologies in the short, medium and long term will also be discussed in the
course. The curriculum of the course addresses the following main contents: traffic engineering, Quality of Service
and QoS architecture as well as mechanisms for QoS guarantees; Quality of Experience and its relationship to
QoS; Software Defined Networking and Network Function Virtualization.

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

ET6021E Xir Iy tin hiéu sé ning cao (Advanced Digital Signal Processing)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéce (Pre-courses): ET4020 - Xt 1y tin hiéu sé (Digital Signal Processing)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning:
- Nhan dién dugc cac loai bd loc nang cao trong cac bai toan k¥ thuat
- Trién khai dugc bo loc trén thuc té
- Thiét ké bo loc phong doan tuyén tinh
- Thiét ké bo loc tdi wu
- Thiét ké b6 loc thich tmg
- K¥ ning st dung phan mém Matlab thyc hién cac thuat toan Xir 1y tin hidu nang cao
- K¥ nang 1am viéc nhom, béo cao, thuyét trinh
Obijectives: Upon completion of this course, student will be able to:

- ldentify advanced filters in technical problems

- Implement filter structures in practice

- Design linear prediction filters

- Design Optimum filters

- Design Adaptive filters

- Use Matlab for advanced algorithms in DSP

- Develop teamwork, report writing and presentation

Ngi dung: Hoc phan nay trang bi cho cac hoc vién sau dai hoc cac kién thirc nang cao vé Xu
ly tin hi€u s0, bao gdom céac cau truc trién khai bg loc trén thyc te€, cac thuat toan xu 1i tin hi¢u
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ngau nhién: bd loc phong doan tuyén tinh (linear prediction filters), bd loc toi wu (Wiener filter),
bo loc thich tng (adaptive filters: LMS, RLS).

Content: This graduate course aims at advanced topics in Digital Signal Processing, including filter structures,
linear prediction, optimum filters and adaptive filters.

ET6540E An nink mang (Network Security)

- Khéi luong (Credits): 2(2-1-0-4)

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

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

- Hoc phan song hanh (Corequisite Courses): Khong (None)
Mouc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning:

- Nhén dién céc k¥ thuat co ban dé kiém tra danh gia 16 héng trong bado mat

- MO ta cach thirc van hanh ctia céc tin cong tir chdi dich vu dang phan tan DDoS: TCP,

IP, DNS, BGP

- Phan tich k¥ thuat ma héa cho bado mat

- Phén tich k¥ thuat cap quyén, xac thuc va kiém tra

- Phaén tich k¥ thuat cép quyén, xé4c thue va kiém tra

- Phan tich cach thirc tan chdng tin cong co ban

- Phan tich k¥ thuat phan tich dir li¢u dé phan tich bao mat

- Phat trién k¥ nang thuc hanh, 1am viéc nhom, bao céo, thuyét trinh
Obijectives: Upon completion of this course, student will be able to:

- ldentify the basic techniques to test and assess security vulnerabilities

- Analyze the operation of Distributed Denial of Service attacks: TCP, IP, DNS, BGP

- Analyze and utilize encryption techniques

- Analyze and utilize the Authentication, Authorization and Accounting technique.

- Analyze basic attack prevention techniques

- Analyze data to assess security vulnerabilities

- Develops skills of experiments, teamwork, report writing and presentation
Ni dung: Hoc phan nay trang bi nguyén tac thiét ké cac hé thong va giao thirc mang an toan,
xac thyc, toan ven, bdo mat, riéng tu, an thong tin, hinh mo k¥ thuat s6, kiém soat truy cap,
tuong Itra, phat hién xam nhép va nghién ctru truong hop.
Hoc phan ciing cung cp cho sinh vién k¥ ning thuc hanh va thai do can thiét khi 1am thyc
nghiém, va phat trién k¥ ning lam viéc nhom, bo céo va thuyét trinh

Content: Design principles of secure network protocols and systems, authentication, integrity, confidentiality,
privacy, information hiding, digital watermarking, access control, firewall, intrusion detection and case studies.

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

ET6550E Dién toan dam mdy va dién todn bién (Edge and Cloud Computing)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc trudc (Pre-courses): ET4230/ET4070
Hoc phan song hanh (Corequisite Courses): Khong (None)
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Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning:
- Hiéu rd vai tro cia dién toan ddm may va dién toan bién trong
- Lam quen v&i cac chu dé chinh trong dién toan ddm may va dién toan bién
- Kha nang str dung mdt $6 cong cu dé thiét 1ap cac dich vy c¢& ban trén co sé ha tﬁng dam
may
Obijectives: Upon completion of this course, student will be able to:
- Understand the role of cloud and edge computing
- Get to know key topics in cloud and edge computing

- Capability of using tools to set up basic cloud services on top of the cloud computing infrastructure
- Writing and reporting skills, presentation skills

Noi dung: Hoc phén dua ra cac khai niém vé dién toan dam may va dién toan bién, uu diém
cua dién todn ddm may va dién toan bién trong cung cép cac mo hinh dich vu méi; vai tro cua
dién toan bién va dién toan dam may trong nén céng nghiép ICT ngay nay. Chuong trinh ctia
Hoc phén cling dé cap dén céc nodi dung chinh sau: kién triic va co s6 ha tﬁng cho dién toan dam
may, cac cong nghé o hoa duoc sir dung trong dién toan dam may va dién toan bién, cic nén
tang dién toan dam may dang duoc sir dung. Hoc phan gidi thiéu nén tang Amazon Web
Services (AWS) va cho phép nguoi hoc 1am quen véi cac khai niém di¢n toan ddm may thong
qua AWS.

Hoc phan ciing cung cip cho hoc vién ky niang thuc hanh va thai do can thiét khi lam thyc
nghiém, va phat trién k¥ ning lam viéc nhom, bdo céo va thuyét trinh

Content: The course introduces concepts of cloud and edge computing, the advantages of cloud computing and
edge computing in providing new service models; the role of edge computing and cloud computing in today's ICT
industry. The course also addresses the following main topics: architecture and infrastructure for cloud
computing, virtualization technologies used in cloud and edge computing, current platforms for cloud computing.
The course introduces the Amazon Web Services (AWS) platform and allows learners to become familiar with
cloud computing concepts through AWS.

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

ET6560E Ly thuyét théng tin ning cao va ma héa kénh (Avanced information theory
and channel coding)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéce (Pre-courses): ET4330 - Thong tin di dong, ET3180 - Thong tin vo tuyén
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning:
- Hiéu va tmg dung duoc 1y thuyét thong tin va xir 1y sd tin hiu cho bai toan udc luong
tham sd hé théng va khéi phuc tin hi¢u
- Hiéu 13 va tmg dung duogc 1y thuyét ma hoa va giai ma kénh phi tuyén trong viéc thiét
ké cac hé thong thong tin
- Hiéu rd dugc 1y thuyét ma héa va giai ma kénh tuyén tinh trong viéc thiét ké cac hé
thong thong tin

- K¥ nang thyc hanh, lam vi¢c nhom, béo cao, thuyét trinh
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Objectives: Upon completion of this course, student will be able to:
- Understand and apply information theory and digital signal processing for the system parameter

estimation

- Understand and able to apply the theory of non-linear channel encoding for designing the communication
systems

- Understand and able to apply the theory of linear channel encoding for designing the communication
systems

- Practical skills, teamwork, reports, presentations
Noi dung: Hoc phan nay tap trung vao hai ndi dung chinh bao gom: khoi phuc tin hi¢u va udc
luong va dy doan cac tham sb hé théng (signal detection, system parameter estimation and
prediction), mot sO phuong phap ma hoa kénh nang cao irng dung cho cac hé thong thong tin
di dong va thong tin vo tuyén nhu cac méd Turbo, BCH (Bose—Chaudhuri-Hocquenghem) va
ma Reed Solomon. Tém tat cac ndi dung chinh nhu mé ta ¢ dudi day:
Khoi phuc tin hiéu va udc lugng cling nhu 1a tién doan cac tham sb hé thong:

- Tom tat cac phuong phap wdc luong tuyén tinh (LS, MMSE)

- Phuong phép uéc luong xac suit cuc dai ML (Maximum Likelihood estimation)

- Phuong phap udc luong va tién doan tham sé hé thong st dung bo loc Kalman
Ma& hoa kénh nang cao:

- Tém tat vé 1y thuyét vé ton that thong tin (rate distortion theory), kénh khong nhd va

kénh c6 nhd, ly thuyét vé dung luogng kénh

- Mi héa cudn va thudt todn giai ma mém Viterbi (soft output Viterbi algorithm (SOVA))

- Ma hoéa va giai ma Turbo

- Truong Galois (Galois field)

- Ma LDPC (low-density parity-check codes) va ung dung

- Ma BCH va tng dung

- Mé& Reed-Solomon va uing dung

Content: This course focuses on two main areas: signal and system parameter estimation and prediction, and
some advanced channel coding methods applied for mobile and radio communication systems, such as Turbo
codes, BCH codes and Reed Solomon codes. The major content of the course is described in the following:

Signal estimation and system parameter prediction:

- Summary of linear estimation methods (LS, MMSE)

- Maximum Likelihood estimation

- Methods of estimating and predicting system parameters using Kalman filters
Advanced channel coding methods:

- Summary of rate distortion theory, Discrete Memoryless Channel, channel capacity theory.

- Convolutional channel encoder with hard and soft Viterbi algorithm

- Turbo encoder

- Galois field

- LDPC code (low-density parity-check codes) and applications

- BCH code and application

- Reed — Solomon code and application

ET6570E Nguyén Iy va thiét ké mach siéu cao tan (Principle and Design of RF circuits)
Khéi luong (Credits): 2(2-1-0-4)
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Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc trudc (Pre-courses): ET3240 - Dién tir tvong tu IT (Analog Electronics 11), ET4092 -
Ky thuat siéu cao tan (Microwave engineering)
Hoc phan song hanh (Corequisite Courses): Khdng (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning:
- Trinh bay va phén tich cac nguyén 1y va cac van dé ky thuét trong thiét ké mach siéu
cao tan ciing nhu tmg dung trong cac thiét bi/hé théng thu phat vo tuyén
- Phan tich, thiét ké va mo phdéng mach siéu cao tan thu dong va tich cuc
- K¥ nang ché tao va do kiém mach siéu cao tan
- K¥ ning lam viéc nhom, bao cao, thuyét trinh
Objectives: Upon completion of this course, student will be able to:

- Present and analyze the principles and technical problems in design of microwave circuits as well as
their applications in Radio communication equipment/systems

- Analyze, design, and simulate RF passive and passive circuits

- Have skills of Implementation and measurement of RF circuits

- Have skills of teamwork, report writing and presentation
Néi dung: Hoc phan nay nham cung cip cho hoc vién cao hoc cac kién thirc vé nguyén 1y, phan
tich, thiét ké va mo phdéng cac mach dién siéu cao tan thu dong (mach loc tan s, ghép/chia
cong suét, ang-ten) va tich cuc (mach khuéch dai, tron va d6i tan, dao dong va diéu ché/ giai
diéu ché) cling nhu cac (mg dung trong thu phat vo tuyén.
Hoc phﬁn cling cung cép cho hoc vién cac k¥ nang vé lép rap, ché tao, do kiém mach siéu cao
tan, dong thoi phat trién k¥ nang lam viéc nhom, bao céo va thuyét trinh.
Content: This course is to provide master students with knowledge of principles, analysis, design, and simulation
of microwave passive and active circuit as well as their applications in radio communications. The course also

provides master students with practical skills in implementation and measurement of RF circuits, simultaneously
develops teamwork and presentation skills.

ET6030E Phdn tich thiét ké hé thong théng tin vé tuyén (Analysis and design of wireless
communication systems)
Khdi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéc (Pre-courses): ET3180 - Thong tin vo tuyén (Wireless communications), ET4092
- K¥ thuat siéu cao tan (Microwave engineering)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha nang:
- Trinh bay céac cac vén dé co ban trong cac hé thong thong tin vo tuyén
- Phan tich va thiét ké cac phan tir sidu cao tan tuyén tinh va phi tuyén
- Phan tich cac van dé vé dng-ten va truyén song trong hé thong thong tin v6 tuyén
- Phan tich va tinh toan mot tuyén thong tin vo tuyén s dién hinh
- K¥ ning mo phong, t6i wu mach/phan tir siéu cao tan
- K§ nang lam viéc nhom, bao cao, thuyét trinh

Objectives: Upon completion of this course, student will be able to:
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- Present the basic problems wireless communication systems

- Analyze and design of linear and nonlinear microwave components

- Analyse the technical problems of antenna and propagation in wireless communication systems

- Analyse and calculate a typical digital wireless communication system

- Have skills of simulation and optimization of RF circuits

- Have skills of teamwork, report writing and presentation
Néi dung: Hoc phan ndy nhim cung cip cho hoc vién cao hoc cic kién thirc nang cao vé kénh
vO tuyén, cac dai lugng dic trung, kién tric cua hé théng thu phat vo tuyén cling nhu phéan tich
va thiét ké cac mach/phén tir siéu cao tan dung trong thong tin v6 tuyén. Hoc phan ciing cung
cip cho hoc vién cac k¥ ning vé mé phong t6i wu mach/phdn tir siéu cao tan, dong thoi phat
trién k¥ ning 1am viéc nhom, béo cdo va thuyét trinh.
Content: This course is to provide master students with advanced knowledges of wireless channels, typical
parameters, RF transmitter and receiver architectures as well as analysis and design of circuit/components of

wireless communication systems. The course also provides master students with practical skills in simulation and
optimization of RF circuits/components, simultaneously develops teamwork and presentation skills.

ET6472E Tri tué nhdn tao va wng dung (Al and Applications)
Khéi lwong (Credits): 3(3-1-0-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): M12020 - Xéc suat thong ké, ET2030 — Ngon ngir 1ap trinh
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning;
- Van d8 tri tué nhén tao c6 kha ning giai quyét
- Ap dung tri tué nhan tao co ban giai quyét van dé, dé xuat phuong phap tri tué nhan tao
tién tién phu hop giai quyét van dé.
- Thiét ké hé thdng tri tué nhan tao c6 kha ning hoat dong thong minh va hoc tir kinh
nghi¢m
- K¥ néang thyc hanh, 1am viéc nhom, bao cdo, thuyét trinh
Objectives: Upon completion of this course, student will be able to:
- ldentify 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 cta thuét toan, phan ctmg va luong dir liéu thu thap
tlr cam bién, tri tué nhén tao dang giai quyét nhiéu bai toan thuc té. Cha dé phé bién cuia trf tué
nhan tao bao gdm: tim kiém va lap ké hoach, mé ta kién thirc va suy luan, hoc may, hoc siu
dua trén mang Noron va hoc tang cuong. Cac phuong phéap nay dugc ting dung thanh cong vao
nhiéu linh vuc ndi bat nhu thi gidc may va xu ly ngoén ngir tu nhién.

Hoc phan gi6i thiéu khai niém va phuong phap tri tué nhan tao co ban ciing nhu tién ning va
gi6i1 han cua tri tu¢ nhan tao thong qua cac vi du thyce té. Ly thuyét va thuat todn hoc may, hoc
sau dugc tap trung gidi thiéu. Noi dung bai tip bao gom cac ing dung dua trén k¥ thuat Al co
ban va phuong phap lua chon céc k¥ thuat Al phu hgp cho ting tng dung. Nhom sinh vién c6
thé lya chon mot trong sé cac ung dung phd bién cta Al cho dy 4n Hoc phan, bao gdm: thi giac
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may du trén hoc sau, xtr Iy ngoén nglr ty nhién, nhan dang tiéng noi, tri tué¢ nhan tao bién hodc
tri tué nhan tao Ung dung cho Vién thong.

Sinh vién duoc sir dung cac cong cu phan mém dya trén ngdn ngit Python, phuc vu nghién ctru
hodc phat trién san phém hoc may/hoc sau nhu Tensorflow, Caffe hodc Pytorch. Mach tri tué¢
nhan tag bién tir cac hang Nivida, Intel hodc Google co thé duoc su dung tuy thudc yéu clu 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

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 Al 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.

ET6061E Xir ly tin hiéu khéong gian - thoi gian (Space-time signal proccessing)
Khdi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéc (Pre-courses): ET3180 - Thong tin vo tuyén (Radio Communications),
ET4330 - Thong tin di dong (Mobile Communications)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha nang:
- Hiéu duoc cac tinh chét xac suét cua tin hiéu trén cic mién khong gian, thoi gian, tan
sO va cac ham xac suat biéu dién cac tinh chat nay
- Hiéu, va mé ta kénh MIMO bang cdc mé hinh toan hoc, tinh toan duoc dung luong kénh
MIMO cho cac md hinh kénh khac nhau
- Thiét ké va img dung dugc ma khdi khong gian-thoi gian va ma khéi khong gian-tan sd
cho céc hé thong thong tin di dong
- Hiéu va thiét ké duoc cac phuong phap loc nhiéu va uéc luong kénh cho hé thong
MIMO
- K¥ thuat anten mang va Beamforming

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

- Understand the probability characteristic of signal in spatial domain, time domain, frequency domain
and represent probability functions

- Understand and describer the MIMO channel in math models, calculate the MIMO'’s capacity for
different channel models

- Design and apply Space time block code and Space frequency block code to mobile communication system
- Understand and design the Detection methods and channel estimation in MIMO system
- Array antenna technique and Beamforming

Ngi dung: Hoc phan nay cung cap cac kién thirc co ban vé xtr 1y tin hi¢u trén mién khong gian,
thoi gian va tan so bao gom:
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- Ly thuyét vé kénh MIMO,

- M4 hoa khéng gian — thoi gian va tan sb

- Diéu ché tin hiéu khong gian

- Loc nhidu va u6c lugng kénh truyén cho hé thong MIMO

- Ang-ten mang va dng-ten dinh huéng beamforming.
Hoc phéan nay tung dung cho viéc thiét ké cac hé thdng MIMO cho cac mang thong tin di dong
thé hé méi.
Content: This course gives student the fundamental knowledge of Frequency-Time-Space Signal processing,
mentioned to the following areas:

- The theory of MIMO channel

- Space — time coding, Space — frequency coding

- Spatial signal modulation

- Detection and channel estimation in MIMO system
- Array antenna system and Beamforming techniques

ET6510E Chuyén dé nghién ciru 1 (Research project 1)

Khéi lwong (Credits): 3(0-0-6-6)

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

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

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

M6 ta: Hoc vién thyc hién Chuyén dé nghién ctru 1 dudi sy huéng dan caa GVHD trong mot
hoc ky. Hoc vién bao cdo ké qua chuyén dé duéi hinh thirc Seminar tai don vi bd mén chuyén
mon, két qua do GVHD cham diém.

Description: Students complete this course under the guidance of a supervisor in one semester. Students
report project’s results in the form of a seminar at specialized department. The evaluation and grading
are performed by the supervisor.

ET6520E  Chuyén dé nghién civu 2 (Research project 2)

Khdi lugng (Credits): 3(0-0-6-6)

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

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

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

M6 ta: Hoc vién thyc hién Chuyén dé nghién ctru 2 dudi sy hudng dan cia GVHD trong hoc
ky tiép theo ngay sau khi hoan thanh Chuyén dé nghién ciru 1. Hoc vién bao céo ké qua chuyén
dé duéi hinh thitc Seminar tai don vi bd moén chuyén mon, Kkét qua do GVHD chdm diém.
Description: Students complete this course under the guidance of a supervisor in the next
semester after the completion of Research Subject 1. Students report project’s results in the form
of a seminar at specialized department. The evaluation and grading are performed by the supervisor.

ET4081E Mang thong tin (Communication Networks)
Khéi lugng (Credits): 2(2-0-1-4)
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Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc truéce (Pre-courses): ET4070 — Co sé truyén sb liéu (Fundamentals of Data
Communication)
Hoc phan song hanh (Corequisite Courses): Khdng (None)
Muc tiéu: Sau khi két thac hoc phan, sinh vién c6 kha ning:
- Nim bt va hiéu 16 cAu trac va hoat dong cua cac thanh phan mang thong tin
- Phan tich chtrc ning hoat dong, danh gia nang lyc truyén thong va cung cip dich vu cia
mang
- Thiét ké kién trac mang mang va giao thirc truyén thong
- Tiép can va tham gia phat trién cac dich vu va tng dung
- K¥ nédng thyc hanh, 1am viéc nhom, bao cdo, thuyét trinh
Objectives: Upon completion of this course, student will be able to:
- Comprehending network structure, system architecture and functionality of components
- Intensive analysis and evaluation of networking capabilities and capacity
- Designing communication and networking architecture and protocols

- Getting involved in development of network applications and services
- Have skills of experiments, teamwork, report writing and presentation

Néi dung: Sinh vién duoc cung cap kién thirc vé cic mang thong tin, bao gdm cu tric va kién
trdc mang, dich vu thong tin, cac chlrc nang chuyén tai dit liéu va két ndi mang, va giao thuc
truyén thong. Hoc phan ciing trinh bay xu hudng hoi tu mang Internet (giao thirc IP) va mém
hoéa cac chic nang mang. Sinh vién dugc tao diéu kién phat trién k§ ning phan tich mang va
phat trién cac tng dung truyén thong. Pdong thoi, Hoc phan ciing gitip sinh vién tang cudng k§
ning lam viéc nhom, bao cao va thuyét trinh.

Content: Attendees of this course are provided with engineering knowledge about communication networks,
including system design and architecture, network applications and services, network connection control and data
transporting, and network protocols. The course also presents IP-convergence, software-defined/implemented
networking, and virtualization. The course helps students acquire practice skills in analyzing and evaluating
network infrastructure, as well as in taking part in development of network applications. Attendees are offered
opportunities to further develop their team-working, technical documentation, and presentation capabilities.

ET4092E K7 thudt siéu cao tan (Microwave engineering)
Khéi lwong (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET3210 - Truong dién tir (Electromagnetic Field Theory)
Hoc phan song hanh (Corequisite Courses): Khdng (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning:
- Phan tich va tinh todn duoc cac tham s ctia dudng truyén siéu cao tin
- Phan tich va tinh toan va mo phong duge cac tham s6 ciia mot s6 duong truyén siéu cao
tan thong dung
- Phén tich, thiét ké va mé phong duoc mach phdi hop tré khang
- Phan tich mang siéu cao tdn nhiéu cong thong qua cc ma tran dic tinh
- Phén tich, md ta va thiét ké dugc mot sd linh kién siéu cao tan thu dong

- Phan tich, thiét ké va mé phong duge b loc siéu cao tan thu dong
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- K¥ nang thuc hanh, lam vi¢c nhom, béo cao, thuyét trinh
Obijectives: Upon completion of this course, student will be able to:

- Analyze and calculate parameters of microwave transmission line

- Analyze, calculate and simulate parameters of popular microwave transmission lines

- Analyze, design and simulate impedance matching circuits

- Analyze multi-port microwave network using matrices

- Analyze, describe and design some passive microwave components

- Analyze, design and simulate passive microwave filters

- Have skills of experiments, teamwork, report writing and presentation
Néi dung: Hoc phan nay s& trang b cho sinh vién céc kién thirc co ban vé k§ thuét siéu cao tan
bao gdm 1y thuyét duong truyén siéu cao tan, cac tham sé cua dudng truyén siéu cao tan ndi
tai, cac k¥ thuat phdi hop tré khang ciia dwdng truyén siéu cao tan, phuong phap phén tich mang
siéu cao tan nhiéu cong, phan tich va thiét ké cac linh kién siéu cao tan va bo loc siéu cao tan
thu dong.

Hoc phan ciing cung cap cho sinh vién k¥ nang nghién ctru cac van d¢ thyc t€ trong cac phan
hé siéu cao tan noéi riéng va cac hé thong vien thong noi chung, dong thoi, phat trién ky nang
lam viéc nhém, bao cdo va thuyét trinh.

Content: This course is to provide students with basic knowledge of microwave engineering, including
transmission line theory, parameters of terminated transmission lines, techniques of impedance matching, method
of analyzing multi-port microwave network, analyze and design passive microwave components and filters.

The course also provides students necessary research skills for practical problems not only in microwave sub-
system but also in general communication systems, besides, develops teamwork, report and presentation skills.

ET4411E Quy hoach va quén ly mang vién thong (Telecom Network Planning and
Management)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phén tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truée (Pre-courses): ET4070 — Co s6 truyén sb liéu (Fundamentals of
Communication Networks), ET4080 — Mang thong tin (Communication Networks)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha nang:
- Ném bit va hiéu rd quy trinh quy hoach mang vién théng
- Nim bt va hiéu rd cac loai dich vu vién thong
- Tong hop luu lugng va danh gia QoS
- Thiét ké t6i wu mang vién thong
- Nim duoc kién thirc co ban vé quan 1y mang va cac chuin quan 1y mang vién thong.
- K¥ nang thyc hanh, lam vi¢c nhom, béo cao, thuyét trinh
Obijectives: Upon completion of this course, student will be able to:
- Understand the network planning processes
- Understand the types of telecommunications services
- Aggregate Traffics and evaluate QoS

- Optimal design of telecommunication networks

- Understand basic knowledge of network management and telecommunications network management
standards
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- Have skills of experiments, teamwork, report writing and presentation
Néi dung: Hoc phan cung cap kién thirc vé co s& Iy thuyét, k§ thuat va phuong phép thyuc hién
trong viéc qui hoach mang vién théng. Tap trung vao thiét ké toi wu hoa két ndi mang truy nhap
va mang dudng truc, mé hinh hoéa va tinh toan luu lwong cho cac loai mang. Hoc phan ciing
cung cip kién thire co ban vé quan 1y mang va cac chuin ap dung cho quan 1y mang vién thong.
Sinh vién duoc tao diéu kién phat trién k§ nang thiét ké qui hoach mang vién thong. Pong thoi,
Hoc phan ciing gitip sinh vién nang cao k¥ ning lam viéc nhom, bao co va thuyét trinh.

Content: The course provides the knowledge of theoretical, technical and practical basis in telecommunication
network planning. This course focuses on the optimization design of access networks and backbone networks,
traffic modeling and calculating traffic for telecommunications networks. The course also provides basic
knowledge of network management and standards applied to telecommunications network management. Students
are provided with conditions to develop their telecommunication network planning skills. At the same time, the
course also helps students improve their team-working, reporting and presentation skills.

ET4330E Thong tin di dong (Mobile Communications)
Khdi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéc (Pre-courses): ET4070 - Co s truyén s6 liéu (Fundamentals of Data
Communications)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu:
Sau khi két thic hoc phan sinh vién c6 kha nang:
- Nim duoc cac Kién thirc co ban vé thong tin di dong
- Mo ta duoc cAu trac va churc nang cac thanh phﬁn trong hé théng GSM, UMTS, LTE,
va 5G
- Giai thich duoc mot s nguyén 1y co ban clia mang thong tin di dong bao gom: da truy
nhép, cdp nhat vi tri, Chuyén giao, diéu khién cong sut, chu trinh cudc goi
- Nim duoc céc kién thic co ban vé mot sd mang khong day khac: IEEE802.x, WSN
- Van dung céac kién thue da hoc dé phan tich va tinh toan dugc mdt s6 bai toan quan
trong trong thong tin di dong
- K¥ nang 1am viéc nhom, béo cao, thuyét trinh
Obijectives: Upon completion of this course, student will be able to:
- Have basic knowledge of mobile communication system

- Describe the structure and functions of components in GSM, UMTS, LTE systems

- Explain some basic principles of mobile communication networks including multiple-access, location
updates, handover, power control, call process

- Understand the basics of other wireless networks: IEEE802.x, WSN

- Applying the knowledge learned to analyze and calculate some important problems in mobile
communication

- Have skills of teamwork, report writing and presentation
Néi dung: Hoc phan trang bi cho sinh vién kién thirc vé hé thong thong tin di dong 2G (GSM),
3G (UMTS), 4G (LTE) bao goém c4u tric va chirc ning cua cac khéi, cdu tric kénh, qua trinh
chuyén giao, diéu khién cong suat, va mot sd cong nghé méi duoc sir dung cho cac hé théng
thong tin di dong thé hé tiép theo. Hoc phan ciing cung cip cho sinh vién k¥ ning phén tich va
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tinh toan dugc mot sé bai toan quan trong trong thong tin di dong, va phat trién k¥ ning lam
viéc nhoém, bao cao va thuyét trinh.

Content: This course is to provide students with knowledge of mobile communications systems 2G (GSM), 3G
(UMTS), 4G (LTE) including structure and function of subsystems, channel structure, handover processes, power
control, and technologies applying for next generation mobile communication systems. The course also provides
students with skills to analyze and calculate some important problems in mobile communication and develop
teamwork and presentation skills.

ET5240E Thong tin vé tinh (Satellite Communications)
Khbi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc trudc (Pre-courses) : ET4250 - Hé thong vién thong (Telecommunication
Systems), ET3250 - Théng tin sé (Digital Communications)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning:
- Phén tich va mé ta duoc ciu triic hé thong thong tin vé tinh
- Tinh toan dugc chu ki bay, quy dao quay, vi tri cia v¢ tinh trén quy dao
- Tinh toan thiét ké dugc tuyén thong tin vé tinh
- Tinh todn va mé ta qua trinh da truy nhap va diéu ché trong thong tin vé tinh
- Hiéu va mé ta dugc hoat dong cac hé thong thong tin vé tinh duoc tmg dung trén thé
gidi
- K¥ nédng thyc hanh, 1am viéc nhom, bao cdo, thuyét trinh
Objectives: Upon completion of this course, student will be able to:
- Analyze and describe architecture of satellite communications system
- Calculation of the period, the orbit, the position of the satellite on the orbit
- Calculation and design of the satellite communication link design
- Analyze and describe the modulation and multiple access process of satellite communications system

- Understand and be able to describe the practical satellite communications system over the world
- Have skills of experiments, teamwork, report writing and presentation

Ngi dung: Hoc phan nay s& trang bi cho sinh vién cac kién thirc co ban vé hé thong thong tin
vé tinh bao gdm quy dao vé tinh, cu tric hé thong, tinh toan tuyén, da truy nhap va diéu ché,
céc hé thong thong tin vé tinh trén thé gidi. Hoc phan ciing cung cip cho sinh vién k¥ ning
nghién ctru cac van dé thuc té trong hé thong thong tin vé tinh néi riéng va cac hé thong vién
thong noi chung, dong thoi, phat trién k¥ nang lam viéc nhom, bao céo va thuyét trinh.

Content: This course is to provide students with basic knowledge of satellite communications systems, including
satellite orbit, system’s architecture, link design, modulation and multiple-access, and some practical satellite
systems. The course also provides students necessary research skills for practical problems not only in satellite
communication systems but also in general communication systems, besides, develops teamwork, report and
presentation skills.

ET4311E Thong tin quang sgi (Optical fiber communications)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc trudc (Pre-courses): ET3210 - Truong dién tir (Electromagnetics Theory),
ET3280 - Thong tin v6 tuyén (Wireless Communications)
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Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Sau khi hoan thanh hoc phan nay, sinh vién s& c6 dugc kién thirc can thiét dé thyc
hién céc tinh toan k¥ thuat hé thong thong tin soi quang, t6i uu thiét ké hé thong va ap dung
kién thirc ndy cho cac hé thong cap quang hién dai. Diéu nay s& cho phép sinh vién tim hiéu
thau ddo cac hé théng thong tin quang thyc té va tiép can duogc céc tai li¢u cap nhat nhét trong
linh vuc truyén dan sir dung soi quang. Hiéu cac nguyén tic co ban cia hé thdng thong tin soi
quang hién dai va ap dung cac nguyén tic nay dé tinh toan hiéu suit hé thong. Phén tich cac
nguyén tic hoat dong va tinh chit ciia cic thanh phin quang dién tir, ciing nhu cic dic tinh
truyén dan tin hiéu 4nh sang trong soi thuy tinh. Danh gia cac van dé thiét ké hé thong bao gom
cac lién két quang diém-diém va mang cap quang ghép kénh phan chia budc song (WDM).)

- Hiéu céc tinh chit co ban cta sy truyén séng anh sang trong dng dan song dién méi, soi
quang bao gém suy hao, ghép ndi va xir 1y.

- Hiéu vé cac dic tinh lién két, ciu tric, lan truyén va truyén din. anh sang cta soi quang.
Tinh to4n va udc luong duoc suy hao, tan sic, cac hiéu ung phi tuyén, phan tich duoc
dic tinh lan truyén cia tin hiéu quang trong céc loai soi khac nhau.

- Hiéu cac nguyén tic dan song, khai niém vé cac mdt truyén dan trong soi quang va giGi
han bing thong trong cic mét truyén din, co thé thuc hién cic phuong phap danh gia
xac dinh truc tiép va gian tiép cac tham sd nay bao g@)m khau d6 m¢ sb NA, tham sd V,
tan s6 chuin hoa, x4c dinh sb mét trong soi. ..

- Hiéu cach mot xung (hodc mot bit) lan truyén trong soi quang va bi anh hudng bdi sy
tan sac.

- MBb ta dugc nguyén ly/phuong phap phét xa ciia mot ngudn quang. So sanh dugc cac
dic tinh k¥ thuat cua thiét bi phat/thu quang. Hiéu dugc su khac biét giira cac loai may
thu dugc sir dung trong cac hé théng quang va su phi hop ciia timg loai trong cau hinh
mot hé thdng xac dinh, bao gdm bing thong, nhidu OSNR va ty 1¢ 1i bit BER...

- Thiét ké mot tuyén truyén dan quang dua trén quy cong suat, tham sé dau vao. Dé danh
gia cac k¥ thuat khac nhau nham cai thién ning lyc/hiéu sudt cta hé thong. C6 thé sir
dung cong cu md phong mot lién két soi quang, bao gdbm ca ngudn, mdy thu va thiét bi
trung gian va hiéu cic gidi han hiéu suat ctia hé théng bang cac cong cu do trong phan
mém OptiSystem.

- K¥ néng thyc hanh, 1am viéc nhém, bao céo, thuyét trinh

Obijectives: Following the completion of this course, students will obtain the knowledge needed to perform fiber-
optic communication system engineering calculations, identify system tradeoffs, and apply this knowledge to
modern fiber optic systems. This will enable the students to evaluate real systems and understand the most recent
literature in the field of fiber-optic communications. Understand the fundamental principles of modern fiber- optic
communication systems and apply these principles to calculate system performance. The principles of operation
and properties of optoelectronic components, as well as signal guiding characteristics of glass fibers are
discussed. System design issues include point-to-point optical links and wavelength division multiplexing (WDM)
fiber-optic networks.

- Understand and measure the basic properties of the propagation of light in a guided-wave, dielectric
optical fiber, including attenuation, coupling, and handling

- Demonstrate an understanding of optical fiber communication link, structure, propagation and
transmission properties of an optical fiber. Estimate the losses, dispersion, optical nonlinear effect, and
analyze the propagation characteristics of an optical signal in different types of fibers
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- Understand waveguiding principles, the concept of a mode in fiber, and how this limit the bandwidth in
such systems, a be able to make measurements that directly and indirectly determines these parameters
including Numerical Aparture, V parameter...

- Understand how a pulse (or a bit) propagates in optical fiber and is influenced by dispersion

- Understand the differences between types of light sources utilized in lightwave systems, including
bandwidth, power, modulation, and spectra, and the appropriateness of each in a given system
configuration

- Describe the principles of optical sources and power launching-coupling methods. Compare the
characteristics of fiber optic transmitter/receivers. Understand the differences between types of receivers
utilized in light wave systems, and the appropriateness of each in given system configuration, including
bandwidth, Optical signal-to-noise (OSNR), BER ...

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

Néi dung: Hoc phan nay nham cung cip cho sinh vién kién thirc co ban mot hé thong thong tin
soi quang, bao gom céc chui dé lién quan dén ngudn phat quang va b thu quang, dng dan séng
quang va dic tinh lan truyén cua chung ciing nhu hé thdng cap soi quang. Cac nguyén tic hoat
dong va tinh chat cia cac thanh phan quang dién tir, cling nhu cac dic tinh dan tin hiéu cta soi
thity tinh, s& dugc tim hiéu va thao luan. Ngoai ra, sinh vién con dugc tim hiéu cac van dé khi
thiét ké hé thong bao gém céc lién két quang diém-diém-da diém, mang cép quang, cic budc
thiét ké/dinh ¢& mot mang thong tin quang hoan chinh ciing nhuw mé phong két qua thiét ké/tbi
wu v6i cac dit liéu yéu cau dau vao trén cong cu mo phong Optisystem. Hoc phan ciing cung
cap cho sinh vién cac k¥ nang thuc té va thai do hoc tap can thiét dé tién hanh thi nghiém mo
phong, gidi thiéu quy trinh dinh c¢& / thiét ké / ti vu hoa mot hé théng / mang truyén thong
quang hoan chinh va phat trién k¥ nang lam viéc nhém va thuyét trinh.

Content: This course investigates the basic aspects of fiber-optic communication systems. Topics include sources
and receivers, optical fibers and their propagation characteristics, and optical fiber systems. The principles of
operation and properties of optoelectronic components, as well as the signal guiding characteristics of glass
fibers, are discussed. System design issues include terrestrial and submerged point-to-point optical links and fiber-
optic networks. In addition, the student is requested to design/sizing/optimize a complete optical communication
network (DWDM, GPON...) as well as simulate the final design /optimization results with specific input
parameters based on Optisystem Simulation Tool. The course also provides students with practical skills and
necessary attitudes in order to conduct experiments, introducing the process of sizing/designing/optimizee a
complete optical communication system/network, and develops teamwork and presentation skills.

ET4151E Mang théng tin hang khong (Aeronautical Communication Network)
Khéi lwong (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses) : Khong (None)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning:
- Nhan biét va trinh bay dugc cac kién trac, dic diém, cac dich vu cia mang vién thong
hang khéng ATN.
- MO ta va phan tich duoc chirc ning va cdu truc cic phan hé trong mang ATN
- MO ta va phan tich duoc kién trac may thu phét thong tin trong ATN
- Mb ta dugc cac qua trinh trao d6i trong thong tin hang khong
- Thiét ké va thuc thi chuong trinh mé phong hé théng thong tin hang khong
- K¥ néang thyc hanh, 1am viéc nhom, bao cdo, thuyét trinh

Objectives: Upon completion of this course, student will be able to:
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- ldentify and present the architecture, features and services of the aeronautical telecommunications
network

- Describe and analyze the function and structure of the modules in the ATN network

- Describe and analyze the transmitter architecture in ATN

- Describe the exchange processes in aviation information

- Design and implement a computer program simulating aeronautical communication system
- Have skills of experiments, teamwork, report writing and presentation

Néi dung: Hoc phan nay nham cung cip cho sinh vién kién thtrc vé mang thong tin hang khong
ATN va tmg dung, ciu triic mang va chuén céng nghé 4p dung trong mang thong tin hang khong
ATN, nguyén tic thiét ké mang ATN. Cung cép kién thirc co ban vé& qua trinh trao ddi thong
tin trong quy trinh quan 1y bay ATM, ciu trac hé théng ATC va ung dung tai cic trung tAm
quan 1y bay. Hoc phan ciing cung cip cho sinh vién k¥ ning 1am viéc nhom, bao cao va thuyét
trinh.

Content: This course aims to provide students with knowledge about the Aeronautical Telecommunications
Network (ATN) and its applications, network structure and technology standards applied in the ATN network and
design principles. Provides basic knowledge about information exchange process in Air traffic management
process, ATC system structure and application. The course also provides students with teamwork and presentation
skills.

ET5290E Dén dwong va qudn Iy khéng lwu (Navigation and Air Traffic Management)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truée (Pre-courses) : ET2050 — Anten va truyén song (Antenna and Wave
Propagation), ET2070 — Co so truyén tin (Information Theory)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning:
- Nhan dién cac k¥ thuat din duong vo tuyén dién trong hang khong dan dung va qua
trinh quéan ly khong luu
- Ung dung cac phuong phap din duong dién tir trong quan 1y bay
- Phan tich chi tiét vé cac thiét bi dan duong vo tuyén hang khong, mé hinh quan 1y bay
Viét Nam
- Phan loai va giai thich trung tdm quan 1y bay mién Béc, mién Trung, va mién Nam
- Thiét ké mo hinh va mo phong trén may tinh chuong trinh quan 1y khong luu ATM
- K¥ nang 1am viéc nhom, béo cao, thuyét trinh
Obijectives: Upon completion of this course, student will be able to:
- ldentify the radio-electronic navigation techniques in civil aviation and air traffic management process
- Application of electronic navigation methods in flight management
- Analysis of aviation radio navigation equipment, Vietnam air traffic management
- Explain North-, Middle- and South air traffic control centers

- Model design and computer simulation of ATM air traffic management program
- Have skills of teamwork, report writing and presentation

Néi dung: Hoc phan nay nham cung cap cho sinh vién kién thirc chung vé cac phan tir din bay,
toc d9, do cao, thoi gian, cach tinh hudng bay, va cac giai doan ctia mot chuyén bay trong hang
khong. Hoc phan ciing cung cép kién thirc vé cac k¥ thuat dan dudng vo tuyén dién trong hang
khong dan dung, bao gdm din duong vo huéng VOR, din duong khoang cach DME, hé trg
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gitip ha canh bang thiét bi ILS, dai phat mdc v6 huéng NDB, bo tim hudng ty dong ADF, hé
ha canh cao tan MLS, hé dan duong vo tuyén LORAN, TACAN, dan duong khu vuc, dan
duong Doppler, dan duong quan tinh va cac hé dan duodng ting cudng GNSS nhu ABAS,
SBAS, GBAS. Thém vao d6, Hoc phan nay cung cap cho sinh vién kién thirc vé hé quan 1y bay
(FMS) va quy trinh va ciu trac quan Iy bay CNS/ATM, tng dung ctia mo hinh nay tai Trung
tam quan 1y bay Viét Nam (VATM). Hoc phan ciing cung cip cho sinh vién k¥ ning va thai o
can thiét khi phat trién k¥ ning 1am viéc nhém, bao co va thuyét trinh.

Content: This course is to provide students with general knowledge of flight conductor, speed, altitude, time, flight
direction, and flight phases in aviation. The course also provides knowledge of radio-electronic navigation
techniques in civil aviation, including VHF Omni-directional Range (VOR), Distance measuring equipment
(DME), Instrument landing system (ILS), Non-directional beacons (NDB), Automatic direction finder (ADF),
Microwave landing system (MLS), radio navigation systems of Long-range navigation (LORAN), Tactical
navigation system (TACAN), and GNSS augmentation system such as Aircraft based (ABAS), Satellite based
(SBAS), Ground based (GBAS). In addition, this course provides students’ knowledge with flight management
systems (FMS), the CNS / ATM flight management structure and procedures, the application of this model at the
Vietnam air traffic management Center (VATM). The course also provides students with practical skills and
necessary attitudes in order develop teamwork and presentation skills.

ET5260 Dinh vi sir dung vé tinh (Satellite Navigation)
Khdi lugng (Credits): 3(3-1-0-6)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truéce (Pre-courses) : ET3210 - Truong dién tir (Electromagnetic Theory),
ET4020 - Xir Iy s tin hidu (Digital Signal Processing)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning:
- Phan tich kién trtc va hoat dong cua h¢ théng vé tinh dinh vi toan cau, chirc nang cua
tung phan h¢, nguyén ly co ban cua k¥ thudt dinh vi str dung v¢€ tinh, thudc tinh cta tin
hiéu dinh vi.
- Phan tich kién trac bo thu GPS, k¥ thuat xtr 1y tin hi€u trong bd thu GPS va cac bd thu
GNSS khac
- Mo ta cac phuong phap hd tro nang cao do chinh xac dinh vi.
- MO ta quy trinh phan tich va thiét ké may thu dinh vi don gian va phat trién cac tmg
dung lién quan dén vi tri
- Phan tich kha ning tich hop bd thu GPS véi cac loai cam bién khéc trong cac tmg dung
dinh din dudng va diéu khién.
- K§ nang lam viéc nhom, bao cao, thuyét trinh
Obijectives: Upon completion of this course, student will be able to:

- Analyze the architecture and operation of global navigation satellite systems, functions of each segment,
principle of satellite navigation technique, navigation signal characteristics

- Analyze GPS receiver architecture and signal processing technique inside GPS and also other GNSS

receivers

- Describe the technical process of designing a GPS receiver and developing a related location-based
application

- Analyze the ability of integrating GPS receiver and other sensors for autonomous navigation and control
applications

- Have skills of teamwork, report writing and presentation
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Ngi dung: Hoc phan nay trang bi cho sinh vién nhiing kién thtrc co ban nhat vé k¥ thuat dinh

vi str dung v¢ tinh, giap sinh vién hiéu dugc nguyén 1y co ban cta dinh vi, cau truc cac phan

hé, cac thudc tinh cua tin hiéu, cac phuong phap xtr 1y tin hiéu, cac phuong phap ho tro cai thién

d6 chinh xac. Bén canh hé théng GPS, hoc phan ciing s& giéi thiéu nhimng dic trung riéng cua
cac hé thdng dinh vi khac nhu GALILEO, GLONASS, QZSS. Hoc phan ciing cung cép cho
sinh vién k¥ ning va thai d6 can thiét khi phat trién k§ ning 1am viéc nhom, bao céo va thuyét

trinh.

Content: Purpose of this course is to provide students with fundamental knowledge of global navigation satellite
systems and technique, that help students to understand the principle of satellite navigation, system architecture,
navigation signal characteristics and processing, methods to improve positioning performance. In addition to
focusing on GPS, this course also provides introduction to other satellite navigation systems such as GALILEO,
GLONASS, QZSS. The course also provides students with practical skills and necessary attitudes in order
develop teamwork and presentation skills.

ET5270E Vién tham va GIS (Remote Sensing and GIS)

Khdi lugng (Credits): 3(3-1-0-6)

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

Hoc phan hoc truéc (Pre-courses) : ET3210 - Truong dién tir (Electromagnetic Theory)
Hoc phan song hanh (Corequisite Courses): Khong (None)

Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning:

Nim virng dugc kién tric va hoat dong cua cac dang hé théng vién tham khac nhau bao
gé)m cac thanh phén cua hé théng, dic diém hoat dong, loai cam bién va cach thirc thu
thap dir liéu vién tham.

Nam vitng nguyén 1y bire xa dién tir va dic diém twong tac cta cic vung birc xa dién tir
v6i khi quyén va cac bé mat

Nam viing cac hinh thai va dic diém cua timg loai dit liéu vién tham nhu anh hang
khong, anh v¢ tinh, 4nh radar, anh lidar, anh nhiét va kha nang ing dung cia chung.
Nim vimng quy trinh giai doan anh, kha ning giai doan anh tuy thudc diéu kién hoat
dong ciia hé thong va cac k¥ thuat cai thién anh, két hop bang trong vién tham.

Nim virng kha nang tich hop vién tham va GIS, thuc thi mot sb tac vu co ban trén mot
nén tang phan mém GIS.

K§ nang 1am viéc nhom, béo cao, thuyét trinh

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

Understand the architecture and operation of various types of remote sensing systems including system
elements, operation principles, type of sensors, RS data acquisition method

Understand the principle of electromagnetic radiation and how electromagnetic interacts with Earth’s
atmosphere and surfaces

Identify a wide range of remote sensing data including arial photography, satellite image, radar image,
lidar image, thermal image and the suitable applications of each kind

Understand the image interpretation process, the ability of image interpretation in some specific
operation conditions, image enhancement techniques and band combination in remote sensing

Undertsand the ability of integrating remote sensing and GIS, practice some RS data processing tasks
with a GIS software platform

Have skills of teamwork, report writing and presentation

68



Ngi dung: Hoc phan nay trang bi cho sinh vién cac kién thtrc co ban vé k¥ thuat vién tham va
hé théng vién tham, gitip sinh vién hiéu duoc nguyén 1y cua viée sir dung cac dang buc xa dién
tir trong vién tham, cac thanh phan ctia mot hé thong vién tham, vé tinh vién tham, nguyén tic
tao va xtr Iy dit liéu vién tham, img dung quan 1y va xt 1y dit liéu vién tham dua, tong quan hé
thng thong tin dia Iy. Hoc phan ciing cung cap cho sinh vién k§ ning va thai do can thiét khi
phat trién k¥ nang lam viéc nhom, bao cdo va thuyét trinh.

Content: This course is to provide students with fundamental knowledge of remote sensing systems and technique,
that help students to understand how the different electromagnetic regions are used in remote sensing, elements
of remote sensing system, RS satellite system, principle of acquiring and processing remote sensing data,
applications of remote sensing and GIS. The course also provides students with practical skills and necessary
attitudes in order develop teamwork and presentation skills.

ET6131E Xir Iy dnh sé (Digital Image Processing)
Khéi luong (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses) : MI1111, M11121, MI1141, M12020 — X4c xuat thong ké
(Probabilty and Statistics)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning;
- Hiéu dugc nguyén 1y can ban vé anh sb va cac k¥ thuat xir 1y co ban, cling véi cac thuat
téan thong qua ngon ngir C/C++ va MATLAB.
- C6 kha ning ap dung céc ky thuat xir 1y anh co ban trong phat trién cac ing dung thuc
té.
- K¥ nang 1am viéc nhom, béo cao, thuyét trinh
Obijectives: Upon completion of this course, student will be able to:
- Understand basic principles of DIP, related algorithms and programming in MATLAB, C, C++, C#.

- Develop DIP related simple applications in practice
- Develops teamwork and presentation skills

Néi dung: Hoc phan nay nham cung cép cic cong cu va thudt toan xir Iy anh co ban cho sinh
vién, tir d6 co thé phat trién cac ung dung thuc té sur dung céac k¥ thuat xtr Iy anh co ban da duoc
hoc. Bén canh d6, sinh vién c6 thé sir dung MATLAB hoac C/C++ trong linh vuc xtr 1y anh.
Hoc phan nay ciing cung cép cho sinh vién k¥ ning thyc hanh va thai do can thiét khi lam thuc
nghiém, gidi thidu quy trinh thiét ké va thyc hién mach dién tr, va phat trién k§ nang lam viéc
nhém, bao céo va thuyét trinh.

Content: This course provides fundamental digital image processing (DIP) tools and algorithms for students,
which are utilizable to develop practical applications. In addition, students should be able to use MATLAB or
CIC++/C# in DIP related applications. 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.

ET4730E Do hoa mdy tinh (Computer Graphics)
Khéi luong (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc truée (Pre-courses) : ET2100 — Céu triic dit liéu va giai thuat (Database and
algorithms)
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Hoc phan song hanh (Corequisite Courses): Khdng (None)
Muc tiéu: Sau khi két thic hoc phan sinh vién c6 kha ning:
- Hiéu dugc nguyén 1y chung cta dd hoa may tinh va cac thanh phan co ban trong hé d6
hoa
- Nim vimg kién thirc co ban biéu dién cac ddi twong hinh hoc co ban va c6 kha ning
thuc hién cac phép chuyén ddi 2D, 3D
- Nim virng mot s6 ki thuat chinh dé trién khai tng dung d6 hoa
- Van dung céc kién thirc da hoc dé thiét ké va trién khai mot img dung dd hoa may tinh
dua trén mot $6 cong cu co san
- K¥ nang thyc hanh, lam viéc nhom, béo cao, thuyét trinh
Objectives: Upon completion of this course, student will be able to:

- Understand basic principles and main components of computer graphics systems

- Understand basic knowledge about representation of primitive geometrical objects and be able to
perform 2D, 3D transformations

- Understand main techniques using for computer graphics applications
- Design and deploy computer graphic applications
- 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 dd hoa may tinh,
bao gém dd hoa 2D, 3D va cac phép chuyén ddi, cac mo hinh mau sic va két cAu, mé hinh
camera, chiéu sang va d6 bong, chuyén dong va twong tac. Bén canh do, sinh vién s& duoc gidi
thiéu téng quan vé hé dd hoa véi cac thanh phén co ban nhu céc thiét b ph?m ciing dd hoa, thiét
bi vao ra, phén mém d6 hoa. Cudi cung, sinh vién s€ dugc gidi thiéu mot ) ung dung cia dd
hoa may tinh va mot ) cong nghé mai nhét trong linh vuc dd hoa. Hoc phﬁn cling trang bi cho
sinh vién k¥ ning van dung cac kién thirc co ban va st dung cac thu vién do hoa c6 sin dé thiét
ké va trién khai thanh cong mot ing dung d6 hoa may tinh (hoat hinh, game). Thong qua Hoc
phan nay sinh vién ciing s& phat trién k¥ nang lam viéc nhom, bao cao va thuyét trinh.

Content: This course provides students fundamental knowledge of computer graphics, including 2D, 3D graphics
and transformations, color models, camera models, lighting and shadows, animation and interaction. Besides, the
course will introduce an overview of graphics systems with basic components such as graphics hardware devices,
input and output devices, graphics software. Finally, applications of computer graphics and some of the cutting-
edge technologies will be covered. The course also provides students with the practical skills to apply the basic
knowledge and use the available graphics libraries to design and successfully deploy a computer graphics
application (animation, game). Through this course, students will also improve their teamwork, reporting and
presentation skills.

ET4750E Ky thudt lgp trinh ni dung sé (Digital Media Production and Presentation
Engineering)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khdng (None)
Hoc phan hoc trudc (Pre-courses) : ET4260 — Pa phuong tién (Multimedia)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning:
- Ném duoc quy trinh k¥ thuét trong tong hop noi dung sd/da phuong tién
- Lam chu k¥ thuét trinh bay ndi dung s6/da phuong tién
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- Xay dung duoc giai phap k¥ thuat cho mot du an san xuét va trinh bay ndi dung s6/da
phuong tién

- Trién khai lap trinh thyc hién cac chtrc ning tong hop va trinh bay cac ndi dung sb/da
phuong ti¢n

- K¥ nang thyc hanh, lam vi¢c nhom, béo cao, thuyét trinh

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

- Comprehending technical principles of production and presentation of digital media contents

- Mastering digital media presentation engineering

- Being able to propose overall technical solutions for digital media production and presentation projects

- Being capable of implementing functionalities of digital media composition and presentation
- Have skills of experiments, teamwork, report writing and presentation

Ngi dung: Sinh vién duoc cung cip kién thire vé k¥ thuat tong hop va trinh bay nodi dung sb
dong va da phuong tién tuong tac. Hoc phén gitp sinh vién tiép can, lam chu va khai thac cac
phuong tién 1ap trinh thyc thi cac chiic ndng xtr Iy va trinh bay céac ddi tuong va tai liéu ndi
dung s va da phurong tién tuong tac. Viée img dung cac k¥ thuat Al vao qué trinh phan tich va
xtr 1y ndi dung ) cling dugc dé cap. Sinh vién duoc tao diéu kién phat trién k¥ nang thuc hanh
v6i cac nén tang phd bién nhu Adobe, Apache, va phuong phap tiép can cac dy an phan mém
lién quan dién hinh. Pdng thoi, Hoc phan ciing gitp sinh vién tang cuong k¥ ning lam viéc
nhom, bao céo va thuyét trinh.

Content: Attendees of this course are provided with engineering knowledge concerning production and
presentation of digital media contents and hypermedia. The course assists students in approaching and mastering
programming tools that are to realize handling and presenting interactive media objects and documents. Al-based
algorithms and tools for processing and analyzing digital media contents are also mentioned. The course helps
students acquire practice skills of using well-known platforms such as Adobe, Apache, etc., and deal with related
software projects. Attendees are offered opportunities to further develop their team-working, technical
documentation, and presentation capabilities.

ET6141E H¢ thong thong tin da phwong tién (Multimedia Information Systems)
Khéi lwong (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc trudc (Pre-courses): ET4260 — Pa phuong tién (Multimedia)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning;
- Niam bét dugc kién tric hé thdng, giao thirc truyén thong da phuong tién
- Phan tich va danh gi4 nang luc xir 1y thong tin trong cac hé théng ing dung da phuong
tién
- Thiét ké cac hé théng thong tin da phuong tién theo yéu cau dén tir nguoi dung
- Tiép cén va tham gia phat trién cac du an phat trién hé thong thong tin da phuong tién
hién dai
- K¥ nang thyc hanh, 1am vi¢c nhom, béo cao, thuyét trinh
Obijectives: Upon completion of this course, student will be able to:
- Comprehending multimedia system architecture and communication protocols

- Analysis and evaluation of system capabilities in processing multimedia data
- Getting involved in system implementation
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- Have skills of experiments, teamwork, report writing and presentation

Ni dung: Sinh vién duoc cung cép kién thirc vé cac hé thong thong tin da phuong tién, bao
gdm giao thie két ndi va truyén tai théng tin da phuong tién, cic phuong thirc phan phdi noi
dung da phuong tién. Hoc phan ciing gitip sinh vién tiép can & goc do hé thdng dbi voi dién
toan dam méy da phuong tién, dir liéu 1on da phuong tién, va cac hé thong mg dung da phuong
tién phan tan. Sinh vién dugc tao diéu kién phat trién k¥ nang thuc hanh va phuong phép tiép
can cac hé théng thong tin da phuong tién dién hinh. Pdng thoi, Hoc phan ciing gitp sinh vién
tang cuong k¥ ning lam viéc nhom, bao céo va thuyét trinh.

Content: Attendees of this course are provided with engineering knowledge about multimedia session control and
transport protocols, and digital media content delivery. The course also presents system aspects of media cloud
computing, multimedia bigdata analytics and distributed multimedia applications. The course helps students
acquire practice skills and learn the way of thinking in dealing with typical multimedia systems. Attendees are
offered opportunities to further develop their team-working, technical documentation, and presentation
capabilities.

ET4740E Thuec tai do va thuc tai tang cwong (Virtual Reality and Augmented Reality)
Khdi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khong (None)
Hoc phan hoc truée (Pre-courses): ET4260 — Pa phuong tién (Multimedia)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thuc hoc phan sinh vién c6 kha ning:
- Nim bét khai niém, co ché, kién tric, cac bd phan cAu thanh hé théng thuc té 40 va thuc
té tang cuong
- Hiéu rd co ché tuong tac gitra nguoi va may, k¥ thuat din hudng, va trinh bay ndi dung
trong cac hé thong thuc té 4o va thuc té ting cuong
- Thiét ké va xdy dung mg dung thyc té 4o va thyc té ting cuong
- Tiép can va tham gia phat trién cac du an AR/VR trong cong dong ma mo
- K¥ néng thyc hanh, 1am viéc nhém, bao céo, thuyét trinh
Objectives: Upon completion of this course, student will be able to:
- Perceiving basic concepts, architecture/structure of VR/AR system, and their components

- Mastering human-machine interactions, navigation techniques, and contents representation
Abilities to design and construct a simple AR/VR application

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

Néi dung: Sinh vién nim bit duoc cac khai niém co ban trong hé thdng thyc té a0 VR (virtual
reality) va thyc té ting cudng AR (augmented reality), bao gdm céc khai niém 31, tao cam giac
ao, bam va anh xa ddi tuong, cling nhu cAu trac cua mot hé théng VR/AR dién hinh. Cac ky
thuat twong tic ngudi — may, dan huéng ngudi dung, va trinh bay ndi dung VR/AR trudc ngudi
ding ciing duoc truyén dat dén nguoi hoc. Sinh vién dugce tao diéu kién phat trién ky nang thuc
hanh va phuong phap tiép can cac hé thong thong tin da phuong tién dién hinh. Dong thoi, Hoc
phan ciing gitp sinh vién ting cudng k¥ ning lam viéc nhom, bao céo va thuyét trinh.

Content: Attendees of this course are expected to understand fundamental concepts in VR/AR, including 3l,
sickness, tracking, mapping, and system architecture. The course also presents key functionalities in a typical
VR/AR system, including user interactions, navigation, and contents representation. The course helps students
acquire practice skills and learn the way of thinking in dealing with typical multimedia systems. Attendees are
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also offered opportunities to further develop their team-working, technical documentation, and presentation
capabilities.

ET4720E Xur Iy tin hiéu am thanh (Acoustic Signal Processing)
Khéi lugng (Credits): 2(2-1-0-4)
Hoc phan tién quyét (Prerequisite): Khéng (None)
Hoc phén hoc trude (Pre-courses): ET4020 - Xur 1y tin hi¢u so (Digital Signal Processing)
Hoc phan song hanh (Corequisite Courses): Khong (None)
Muc tiéu: Sau khi két thiic hoc phan sinh vién c6 kha ning:
- Nim bét va hiéu rd ban chit va dic tinh tin hiéu 4m thanh
- Lam chu k¥ thuat nén, ma hoa va gia cong tin hi¢u am thanh
- Lam chu k¥ thuat tong hop tin hiéu am thanh bang may tinh
- Lam chu céc k¥ thuat phan tich va nhan dang am thanh
- Co6 da nang luc tiép can va tham gia cac du an phat trién hé théng xtr ly tin hiéu &m
thanh
- K¥ nang thuc hanh, 1am viéc nhom, bao cio, thuyét trinh

Obijectives: Upon completion of this course, student will be able to:
- Comprehending the nature and characteristics of audio signals
- Mastering techniques for audio compression, coding and manipulation
- Mastering techniques for audio synthesis
- Mastering techniques for audio/speech analysis and recognition
- Getting involved in development of network applications and services
- Have skills of experiments, teamwork, report writing and presentation

Néi dung: Sinh vién dugc cung cap kién thirc vé ban chét vat Iy cua tin hiéu 4m thanh, nén va
ma hoda, tao hi€u tng am thanh, cac ky thuat téng hop tin hi¢u am thanh, va nhan dang tiéng
n6i, tim kiém dit liéu 4am nhac. Viéc ung dung cac thuat todn may hoc vao cac hé théng chuyén
d6i qua lai giita van ban va tiéng noéi ciing dugc trinh bay trong hoc phéan. Sinh vién con dugc
tao diéu kién phat trién k¥ ning tiép can va sir dung cac cong cu phan mém lién quan dé thyc
thi cac thuat todn xur 1y tin hiéu va dir liéu am thanh. Déng thoi, Hoc phﬁn cling gitip sinh vién
tang cudng k¥ nang lam viéc nhom, bao céo va thuyét trinh.

Content: Attendees of this course are provided with technical knowledge about the physical nature of audio
signals, audio compression and coding, audio effects, speech and music synthesis, speech recognition and music
information retrieval. The course also presents deep learning techniques for text-to-speech and speech-to-text
applications. The course helps students acquire practice skills in using software tools for acoustic signal and data
processing. Attendees are offered opportunities to further develop their team-working, technical documentation,
and presentation capabilities.

LV6001E Ludn van thac si khoa hoc (Master of Science thesis)

Khéi luong (Credits): 15(0-0-30-50)

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

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

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

M6 ta: Luan van Thac sy theo hudng nghién ctru han 1am hoac theo hudng nghién ctru phat
trién v6i khéi luong tong cong 15TC bao gdm dé xuat 3TC, nghién ciru tong quan, dé xuat ké
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hoach nghién ctru, ké hoach thuc hién, muc tiéu, ndi dung va du kién két qua, 12TC thuc hién
luan van va bao vé trudce hoi déng danh gia.

Description: Master of Science thesis is conducted in the direction of academic or development
research with total volume of 15 credits where 3 credits for proposal, overview, implementation
plan, objectives, content and expected results of the research, 12 credits for the dissertation
implementation and defense.
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5. Qua trinh cip nhit chwong trinh dao tao (Program change log)

LAN CAP NHAT: 01

S6 Quyét dinh/To trinh/Céng van:

Ky ngay:

Phong Dao tao nhan ngay:

Ap dung tir khéa:

Ap dyng tir ky:

Noi dung tém tit ctia d& xudt cip nhat (kém ghi chu néu co):
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