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Khung chwong trinh (Program Content)

a) Céu tric chwong trinh dao tao (General Program Structure)

Khdi kién thiic Tin chi Ghi chu
(Professional (Credit) (Note)
component)
Hoc phan tién si 8 Hoc phan tién si duoc chia lam 4 mo-dun va
Doctoral level duoc thiét ké nhim mé rong va dao sdu ning luc
courses nghién ctru ctia nghién ctru sinh (NCS) theo dinh

hudng chuyén mén va chi dé luan an. NCS bt
bude phai chon 01 hoc phén thuoc mo-dun 1. Tur
md dun 2 tré di NCS duoc chon tdi da 02 hoc
phan trong mdi md dun cho téi khi da 8TC. Céc
mo dun bao gom:

Mo-dun 1: B trg kién thitc, mé dun ndy cung cap
nén tang kién thirc hd tro thiét yéu cho NCS trong
qua trinh hoc tap va thuc hién luan an tién si.
Mo-dun 2: M6 hinh héa & 1y thuyét, mé dun nay
cung cép kién thirc nén tang vé dong luc hoc, mo
hinh hoa va phan tich hé théng co hoc, hé dong
Iuc va hé théng tu dong. Mo-dun giup NCS phat
trién kha nang xay dung mé hinh, phan tich hanh
vi hé théng va 1am co s cho thiét ké diéu khién.
Mo-dun 3: Tri thong minh & diéu khién, mo dun
nay tap trung vao céc k¥ thuat diéu khién hién dai
nhu diéu khién théng minh, diéu khién dua trén




tri tué nhan tao (Al), hoc sau va h¢ da tac tir. M6
dun trang bi cho nghién ctru sinh ning lyc thiét
ké va trién khai cac hé thdng diéu khién thich
g, phi tuyén va phan tan.

Mo-dun 4: Hé thdng co dién tir thong minh, md
dun nay huong toi thiét ké va tich hop hoan chinh
cac thanh phan phan ctmg, phan mém va diéu
khién trong h¢ thong co dién tar. Mo dun gitp
NCS tiép can cac cong nghé hé thdng thuc-ao-
khong gian mang (CPS), hé théng nhung
(FPGA/SoC), vi co dién tir (MEMS) va phat trién
k¥ ning tng dung trong nghién ctru va trién khai
Cong nghiép 4.0.

The elective specialized knowledge block consists
of four modules, designed to broaden and deepen
the research capacity of doctoral candidates
according to their academic orientation and
dissertation topic. Doctoral candidates are
required to select one course from Module 1.
From Module 2 onwards, they may choose up to
two courses until they have accumulated a total
of 8 credits. The modules include:

Module 1: Foundational Support Knowledge
This module provides essential supporting
knowledge for doctoral candidates during their
studies and the implementation of their doctoral
dissertation.

Module 2: Modeling & Theory: Provides
fundamental knowledge of dynamics, modeling,
and analysis of mechanical systems, dynamic
systems, and automatic control systems. This
module helps doctoral candidates develop the
ability to build models, analyze system behavior,
and serve as a foundation for control design.
Module 3: Intelligence & Control: Focuses on
modern control techniques such as intelligent
control, artificial intelligence (Al)-based control,
deep learning, and multi-agent systems. This
module equips doctoral candidates with the
capability to design and implement adaptive,
nonlinear, and distributed control systems.
Module 4: Intelligent Mechatronic Systems. Aims
at the design and complete integration of
hardware, software, and control components in
mechatronic systems. This module enables
doctoral candidates to approach technologies
such as cyber-physical systems, embedded
systems  (FPGA/SoC), and micro-electro-




mechanical systems (MEMS), and to develop

application  skills  for  research  and
implementation in Industry.
Tiéu luan tong quan 2 Khéi hoc nay cung cap nén tang chuyén sau phuc
Research overview vu truc tiép cho dinh hudng nghién ctru luan an,

bao gdm hoc phan Tiéu luan tong quan (2 TC) va
ba chuyén dé tién si (moi chuyén dé 2 TC) lya

research topic.

Chuyén d€ tien si 6 chon theo hudng nghién cuu.
Doctoral research This com p ' n-depth demi
_ iponent provides an in-depth academic

topics foundation directly supporting the dissertation,
including a Research Overview course and three
specialized topics selected according to the
research direction.

Luén 4n tién si 90 Trién khai luén 4n theo dé tai nghién ctru da duoc

Ph.D Dissertation phé duyét.

Conduct the dissertation based on the approved

Téng cong chuong trinh (Total): 106 tin chi (106 credits)

b) Danh muc hoc phén (Course list)

- KHOI
TT %ﬁuljsz TEN HQC PHAN LUQNG
(No.) D) (Course name) (Tin chi)
(Credits)
Danh muc hoc phin tién si (g6m 4 modul) g
Major Core - Selective Courses (consists of 4 modules)
Mé-dun 1: B6 tro kién thirc )
Module 1: Foundational Support Knowledge
Phuong phap Nghién ctru va cong bd khoa hoc.
! ME7635 Scientific Research Methodology and Publication 2(2-1-0-4)
ME7636 | Phan tich dir liéu ky thuat
2 Engineering Data Analysis 2(2-1-0-4)
ME7637 | Quan tri du 4n nghién ctru
3 Research Project Management 2(2-1-0-4)
4 ME7638 | Toan cho }.16_3 théng thépg minh 2(2-1-0-4)
Mathematics for Intelligent Systems
5 ME7639 | Panh gid d chinh xac do luong thuc nghiém 2(2-1-0-4)
Experimental Measurement Accuracy Assessment
Mé-dun 2: Mé hinh héa va 1y thuyét »
Module 2: Modeling and Theoretical Foundations i
6 ME7640 | Bong luc hoc cac hé co hoc Dynamics of Mechanical 2(2-1-0-4)
Systems
- | ME7641 | Mo hinh héa va dicu khién cac h¢ dong Iye. 2(2-1-0-4)
Modeling and Control of Dynamical Systems
3 ME7642 | H¢ thong phi tuyén tinh va diéu khién. 2(2-1-0-4)
Nonlinear Systems and Control




ME7643

Pong luc hoc va diéu khién xe Vehicle Dynamics and

? Control 2(2-1-0-4)
Mé-dun 3: Tri thong minh va diéu khién 2.4
Module 3. Intelligent Systems and Control

Hoc sau cho cam nhan va nhan thirc robot

10| ME7644 Deep Learning for Robot Perception and Cognition 2(2-1-0-4)
Diéu khién théng minh

11| ME7645 Intelligent Control 2(2-1-0-4)
Hoc tiang cudng cho hé théng diéu khién

12| ME7646 Reinforcement Learning for Control Systems 2(2-1-0-4)
Diéu khién h¢ nhiéu robot

13| ME7647 Multi-robot Control 2(2-1-0-4)
Mé-dun 4: H¢ thong co dién tir thong minh 2.4
Module 4: Smart mechatronic systems

H¢ thong thuc — 40 — khong gian mang trong cong

14 | ME7648 | nghi¢p 4.0 2(2-1-0-4)
Cyber—Physical Systems in Industry 4.0
Bén sao s6 va kiém thtr 4o cho h¢ thong thong minh

15 | ME7649 | Digital Twin and Virtual Commissioning for Smart 2(2-1-0-4)
Systems
Hé thng nhiing thong minh véi nén tang FPGA/SoC

16| ME7650 Smart Embedded Systems with FPGA/SoC Platforms 2(2-1-0-4)
Tich hop hé théng Vi co dién tir

17 ME7651 Micro-electromechanical system integration 2(2-1-0-4)




