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MINISTRY OF EDUCATION AND TRAINING 

HANOI UNIVERSITY OF CIVIL ENGINEERING 

 

           

NOTIFICATION 

Publicize the commitment to training quality of higher education institutions for the 2023 - 2024 school year 

C. Publicize the subjects of each course and major of Classes 67 

C35. PFIEV Program(03) – Major: Hydraulic Engineering 

No Subject title Course purpose 

Number 

of 

credits 

Teaching 

schedule 

(Semester) 

Student assessment 

methods 

1 
Philosophy of marxism 

and Leninism 

The module consists of 4 chapters, aiming to equip students with 

knowledge of the basic philosophical principles, categories, and 

laws of Marxism-Leninism. 

3 1 

Regular review 

score 50%. Final 

exam score 50% 

2 Physical education 1 

+ Knowledge: 

- Students understand and apply basic knowledge of Physical 

Education Theory and Methods, Sports Biomedicine, Sports 

Hygiene, Sports Psychology. 

- Students understand and grasp the basic techniques of 

Badminton, Table Tennis, Basketball, Volleyball. 

+ Skills: 

- Students can apply knowledge to learn practical subjects and 

practice on their own to achieve high efficiency in the learning 

process. 

- Students can practice on their own and guide others to 

participate. 

+ Capacity for autonomy and responsibility: 

1 1 
Final exam score 

100% 
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Be proactive and proactive in learning and training; build habits 

of movement and exercise; physical exercise and movement, 

engaging others in regular exercise. 

3 Physical education 2 

+ Knowledge: 

Students understand and master the basic techniques of 

Badminton, Table Tennis, Basketball, and Volleyball. 

+ Skills: 

- Students can apply knowledge to learn practical subjects and 

practice on their own to achieve high efficiency in the learning 

process. 

- Students can practice on their own and guide others to 

participate. 

+ Capacity for autonomy and responsibility: 

Be self-aware, positive, proactive in learning and training, 

building exercise habits, practicing sports, physical training and 

movement, and attracting others to participate in regular exercise. 

1 2 
Final exam score 

100% 

4 
National defense 

education 1, 2, 3 , 4 

The module clarifies the subjects and research methods of the 

National Defense Education - Security subject and addresses the 

Party's basic theories on military policy, including: Basic issues 

of Marxist-Leninist Theory, Ho Chi Minh's ideology on war, the 

army and protecting the Fatherland; The Party's views on people's 

war, building the armed forces, all-people national defense, 

people's security and combining socio-economic development 

with strengthening national defense and security. At the same 

time, introducing some basic content about the history of 

Vietnamese military art through the periods, this module selected 

basic content about the tasks of National Defense and Security of 

the Party and State in the new situation, including: building 

militia forces, self-defense forces, reserve forces, strengthening 

the potential of physical facilities and defense techniques, 

8 2 

Regular 

assessment score 

50%. Final exam 

score 50% 
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preventing high-tech wars, defeating the strategy of "peaceful 

evolution", riots and overthrow of hostile forces against the 

Vietnamese revolution. The module addresses a number of ethnic 

and religious issues and the struggle to prevent the enemy from 

taking advantage of the problem. ethnic and religious groups 

oppose the Vietnamese revolution; building and protecting 

border sovereignty, island sovereignty, national security, fighting 

crime and maintaining social order and safety, teaming units and 

three military disciplines; Use military topographic maps; 

Introducing some types of infantry weapons; Gunpowder; 

Prevention of weapons of mass destruction; First aid for war 

wounds; Each person in combat attacks and defends; AK 

submachine gun shooting techniques (CKC). 

5 

History of the 

Communist Party of 

Vietnam 

This course equips students with basic knowledge about the 

object, purpose, tasks, research methods, and study of the subject 

History of the Communist Party of Vietnam; basic, core, and 

systematic knowledge about the birth of the Party (1920 - 1930), 

about the process of the Party leading the Vietnamese revolution 

from 1930 to the present, thereby affirming successes, pointing 

out limitations, and summarizing experiences about leadership in 

revolutionary practice. 

2 3 

Regular 

assessment score 

50%. Final exam 

score 50% 

6 Physical Education 3 

+ Knowledge: 

Students understand and grasp the basic techniques of 

Badminton, Table Tennis, Basketball, Volleyball. 

+ Skills: 

- Students can apply knowledge to learn practical subjects and 

practice on their own to achieve high efficiency in the learning 

process. 

- Students can practice by themselves and guide others to 

participate. 

1 3 
Final exam score 

100% 
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+ Self-control and responsibility: 

Be proactive and self-motivated in learning and training; develop 

the habit of exercising and playing sports; practice physical 

training and movement, and attract others to participate in regular 

exercise. 

7 
Ho Chi Minh's 

Ideology 

The Ho Chi Minh’s ideology module includes 6 chapters that 

provide students with basic knowledge about: subjects, research 

methods and the meaning of studying Ho Chi Minh’s ideology; 

about national independence and associationism; about the 

communist party and the Vietnamese state; about great national 

unity and international solidarity; about culture, ethics, and 

people. 

2 4 

Regular review 

score 50%. Final 

exam score 50% 

8 Scientific socialism 

The module includes 7 chapters: Chapter 1 presents basic 

introductory issues of scientific socialism (the process of 

formation and development of scientific socialism); Chapters 2 

to 7 present the basic content of socialism and science according 

to the course objectives. 

2 4 

Regular review 

score 50%. Final 

exam score 50% 

9 
Foreign Language 1 

(French 1) 

The module provides students with initial basic knowledge of 

French about grammar and vocabulary to help them perform well 

the 4 skills of listening/speaking/reading/writing at the 

elementary level. 

3 1 

Regular review 

score 50%. Final 

exam score 50% 

10 Descriptive Geometry 

This is a basic module on graphics (applied geometry in graphics) 

and technical drawing specifically for students of engineering 

majors in general, especially necessary for students majoring in 

construction. This subject provides basic knowledge about 

perpendicular projections, representing spatial objects and 

solving problems on the representation plane as a basis for 

establishing technical drawings according to standards; Methods 

of building representations using traditional tools and electronic 

computers; Skills in reading and preparing architectural and 

3 1 

Regular review 

score 50%. Final 

exam score 50% 
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construction technical drawings. First or second year students can 

take this subject immediately without any prerequisite courses. 

However, to study this module well, students need to consolidate 

their knowledge of plane geometry and spatial geometry at the 

high school level. 

11 

Environment and 

climate change in 

construction 

Protecting and maintaining the quality of the Living Environment 

today is considered an important task that needs to be carried out 

in conjunction with the development of economic and social 

fields to ensure sustainable development in each Country. In the 

context of global climate change that is present and increasingly 

evident in the 21st century, humanity is increasingly facing many 

great challenges and needs new changes and approaches in every 

way. The sector works to adapt to an ever-changing world. 

Vietnam is one of the countries in the world that will suffer many 

negative effects due to the impact of climate change. Climate 

change will leave many serious consequences if we are not fully 

aware, prepared for situations and ready for response actions. The 

subject Environment and Climate Change in Construction 

provides learners with basic knowledge about environmental 

protection in sustainable development; Climate change, climate 

change scenarios and impacts, climate change adaptation and 

mitigation policies; Development trends in the field of design and 

construction of technical infrastructure and living space 

according to the approach of sustainable development and 

adaptation to climate change. During the learning process, 

learners will be introduced to the most up-to-date research results 

in climate science, social science and economic science, and 

technical infrastructure construction planning, contributing to 

improving the quality of life. Increase capacity for students to 

work in domestic and international projects on environment and 

climate change. 

2 1 

Regular review 

score 50%. Final 

exam score 50% 
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12 Chemistry 

The Chemistry module includes 5 chapters providing students 

with knowledge about substance structure, stereochemistry of 

organic molecules, metallic materials, chemical kinetics and 

thermochemistry. 

3 1 

Regular review 

score 50%. Final 

exam score 50% 

13 Math 1 

In this module, students learn the most important knowledge of 

Linear Algebra. Before that, are the basic concepts of modern 

Mathematics such as logic, set theory, mapping and algebraic 

structures (groups, rings, fields) to help learners clearly and 

deeply understand the next problems of mathematics. math. 

The introduction to Linear Algebra equips students with the skills 

to calculate matrices, solve linear systems and structure solutions 

of linear systems. Next, students learn about vector space with 

basic concepts such as: vector calculations, linear dependence, 

linear independence, generating systems, bases, coordinates, 

dimensions, and space. subspaces, sums and intersections of 

spaces. The linear mapping part is included to help learners 

clearly understand the structure of vector space. The theorem of 

isomorphism between the space of linear maps and the space of 

matrices of compatible types helps students convert the problem 

to be studied and the calculations to be performed from maps to 

matrices. and vice versa. 

One of the important problems of Linear Algebra is collapsing 

automorphisms and matrices, including important concepts such 

as eigenvalues, eigenvectors, and eigenspaces. The above 

concepts help students grasp methods of representing 

automorphisms with the simplest possible matrices, as well as 

finding the simplest form in the class of similar matrices. 

The next problem studied in this module is the Euclidean vector 

space including qualitative and quantitative problems and some 

special automorphisms in the Euclidean space with intuitive 

geometric characteristics. Finally, students learn the basics of 

4 1 

Regular review 

score 50%. Final 

exam score 50% 
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quadratic forms and identifying quadratic equations in two or 

three variables. 

14 Introduction to Law 

The module provides students with basic knowledge of 

Vietnamese law and the main contents of some basic branches of 

law in the Vietnamese legal system. From there, a sense of 

respect for the law and behavior in accordance with the law is 

formed among students; Helps students after graduation apply 

legal knowledge to real work; have skills and be able to solve 

real-life situations. 

2 2 

Regular review 

score 50%. Final 

exam score 50% 

15 
Foreign Language 2 

(French 2) 

The module provides students with initial basic knowledge of 

French about grammar and vocabulary to help them perform well 

the 4 skills of listening/speaking/reading/writing at the 

elementary level. 

3 2 

Regular review 

score 50%. Final 

exam score 50% 

16 
Physics 1 (Mechanical 

- Thermal) 

Physics 1 is a subject on mechanics and thermodynamics in the 

general physics program, for students of technical universities. 

Physics 1 includes two parts: mechanics and thermodynamics. 

In the Mechanics section, students will learn mechanical 

theorems and laws that help students understand phenomena and 

natural mechanical laws. The strength of this module compared 

to physics 1 modules in other programs is that students will be 

familiar with the concept of basic vectors, know how to represent 

physical quantities in mathematical language, and know how to 

How to choose a reference system and solution to a mechanical 

problem turns physical requirements into solving the problem. 

Every mechanical problem in general physics is solved and 

argued clearly through mathematical expressions. From there, 

students will realize the meaning of physics and have a deeper 

insight into the mechanical laws of nature. The mechanics section 

in physics 1 provides basic mechanical knowledge, and a system 

of useful methods to solve mechanical problems from simple to 

4 2 

Regular review 

score 50%. Final 

exam score 50% 
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complex. This is the foundation for students to continue studying 

the next mechanical subjects at a more advanced level. 

In the Thermodynamics section, students will become familiar 

with the concept of thermodynamics, studying the nature of heat 

based on mechanical changes. Students learn about two methods 

of studying thermodynamic systems: the statistical method based 

on statistical laws and the thermodynamic method based on 

experimental laws. Through the knowledge learned, students will 

know the nature of temperature, state change and phase change 

processes of thermodynamic systems and apply those processes 

in basic thermal machines such as heat engines, air conditioner, 

heat pump. The thermodynamics section in Physics 1 provides 

basic knowledge, which is the foundation for students to continue 

studying subsequent thermodynamics subjects at a more 

advanced level. 

17 Math 2 

Calculus I studies differential operations of real functions of one 

variable and many variables. 

In the function analysis of one variable, students learn the basic 

introductory knowledge of analysis: limits of sequences, 

functions of one variable, continuous and differentiable functions 

and their important properties. Next, the concept of integration is 

often defined as the limit of the sum of Riemann integrals so that 

students can grasp the nature of integration and understand the 

application of integration in technical problems. In addition, 

students learn basic methods of ordinary integration and 

generalized integration. For the purpose of further Math research 

in the following modules, this section also spends time 

investigating and drawing curves with parametric equations and 

in the polar coordinate system. 

The multivariable function analysis section is for studying 

differential and integral calculus of multivariable functions and 

4 2 

Regular review 

score 50%. Final 

exam score 50% 
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basic concepts of vector functions. This section equips students 

with knowledge of derivatives, differentials, local and global 

extreme values of functions of many variables, concepts of 

double integrals, triple integrals, line and surface integrals and 

calculation skills. Calculate the above types of integrals. 

In addition to equipping students with the necessary knowledge 

to study and research other science subjects such as Physics, 

Mechanics..., Math II also aims to further improve logical 

thinking and calculation skills for students.  

18 
Math 4 (Statistical 

Probability) 

Statistics Probability is a subject that studies methods of finding 

hidden laws in random phenomena, basic methods of sample 

processing and testing of hypotheses arising in natural 

phenomena and activities. human practice. The knowledge 

acquired will help students master a number of other technical 

subjects and have good skills in solving some problems in their 

major. In the Probability section, students learn basic probability 

formulas, methods of studying the distribution laws of random 

quantities and random vectors. The Statistics section equips 

students with knowledge about samples, sample characteristics, 

methods for estimating parameters present in the sample's 

distribution law, and methods for testing statistical hypotheses 

including: hypotheses about probability, hypothesis about 

expectation, variance of random quantities, hypothesis about 

suitability of distribution function, hypothesis about 

independence of two random quantities.  

3 2 

Regular review 

score 50%. Final 

exam score 50% 

19 
Marxist-Leninist 

political economy 

The course includes 6 chapters: Chapter 1 discusses objects, 

research methods and functions of Marxist-Leninist political 

economy; Chapters 2 to 6 present the core content of Marxist-

Leninist political economy according to the objectives of the 

subject. Specifically, issues such as: Goods, markets and the role 

2 3 

Regular review 

score 50%. Final 

exam score 50% 
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of subjects in the market economy; Production of surplus value 

in a market economy; Competition and monopoly in the market 

economy; Socialist-oriented market economy and market 

economic benefit relationships; Socialist market economy and 

economic benefits in Vietnam; Industrialization, modernization 

and international economic integration of Vietnam. 

20 
Physics 2 (Electricity – 

Electromagnetics) 

This is a module on electricity and magnetism for students 

majoring in science and engineering, based on the French 

university preparatory program. In this module, students will 

access and study basic physical knowledge about: Electricity and 

magnetism in vacuum and in some environments; System of 

Maxwell's equations on electricity and magnetism; Laws and 

applications of electromagnetic induction. Knowledge is 

systematized from time-independent to time-dependent modes. 

After studying, students know how to apply knowledge and skills 

to explain phenomena, solve exercises from basic to practical 

applications of electrical and magnetic phenomena. 

In this module, students are also introduced to the basic 

knowledge of Quantum Mechanics: basic concepts and equations 

of quantum mechanics. This knowledge is a necessary tool for 

students to understand the microscopic world and quantum 

phenomena in science and engineering. 

The prerequisite for this course is the knowledge of the Advanced 

Mathematics and Physics 1 modules in the first year. Knowledge 

of integrals and calculation skills of Calculus in the Advanced 

Mathematics section as well as learning methods, flexible use of 

various types of coordinate systems and skills in solving 

exercises in Physics 1 are the foundation. Necessary foundation 

for students to complete and be able to study this module well . 

4 3 

Regular review 

score 50%. Final 

exam score 50% 



Form 18C (according to Circular No. 36/2017/TT-BGDDT, December 28, 2017 of the Ministry of Education and Training) 

11 

 

21 
Physics 3 (Electricity – 

Electronics) 

The electrodynamics section is equipped with basic knowledge, 

laws, and theorems about electrical circuits such as Kirchhoff's 

law, circuit connections, equivalent resistance, superposition 

theorem, Thevenin and Norton theorems. Circuit analysis 

methods: node voltage and loop current. Electrical quantities: 

charge, current, voltage, power. Passive elements (resistors, 

inductors and capacitors) and active elements (independent and 

dependent sources). Identify the working modes of linear circuits; 

Establish according to the concept of complex numbers the 

general laws of linear circuits; Study the transfer functions of 

basic first-order and second-order filters, describing the filters 

using BODE diagrams. 

The electronics section equips learners with knowledge about 

semiconductor electronic components (semiconductor diodes, 

bipolar transistors, field transistors, other semiconductor devices 

such as ICs). Introducing the operational amplifier (OP-AMP), 

the characteristics of the operational amplifier, the linearity limit 

of the diagram and the basic application circuits of the 

operational amplifier. Analyze periodic signals using the Fourier 

series method and the effects of first- and second-order active 

filter circuits on periodic signals. Study the differential and 

integral characteristics of active filters and oscillator circuits. 

Practical part: learners proficiently use equipment such as 

oscilloscopes, signal generators, sources, digital multimeters, etc. 

Assembling simple electrical circuits: voltage dividers, 

Wheatstone bridges, circuits Research on VA characteristics of 

bipolar; Research RLC circuits in free mode, forced mode, study 

electrical resonance phenomenon; Survey of basic filter circuits: 

low pass, high pass, band pass and band stop using passive 

components. In the electronics section, learners practice 

experiments on inverting and non-inverting amplifier circuits, 

3 3 

Regular review 

score 50%. Final 

exam score 50% 
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compound summation circuits, comparator and comparator 

circuits with delay, signal generation circuits, first-order active 

filter circuits, and 2, Fourier analysis of a periodic signal, 

differential amplifier circuit and application in sensor 

measurement. 

22 Practice physics 
Students practice exercises in Physics Module 3 (Electricity - 

Electronics) 
1 3  

23 Physics experiment 

In the Physics Experiments module, students perform 

experiments with content from the basic curriculum of Physics 1 

(mechanics - heat) and Physics 2 (electricity - magnetism). This 

module is taken immediately after studying the above subjects 

and students conduct experiments in the Physics laboratory. The 

Physics experiment module helps students learn and know how 

to conduct experiments, collect data, process results, and test the 

physical knowledge learned in the theory section through 

experimental models. available in mechanics, thermodynamics, 

electromagnetism and optics. 

1 3 
Final exam score 

100% 

24 Grammar 3 

The module provides students with initial basic knowledge of 

French about grammar and vocabulary to help them perform well 

the 4 skills of listening/speaking/reading/writing at the 

elementary level. 

3 3 

Regular review 

score 50%. Final 

exam score 50% 

25 Math 3 

This module equips students with knowledge of string theory: 

strings, mapping strings in standard space, number strings, power 

series and Fourier series. The convergences of mapping series: 

simple convergence, absolute convergence, normal convergence 

and convergence are presented systematically to highlight the 

properties of convergent series that are similar to finite sums. 

Next, students learn about expanding functions into series and 

summation methods. After the series, students learn knowledge 

about differential equations: concepts of solutions, general 

3 3 

Regular review 

score 50%. Final 

exam score 50% 
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solutions, specific solutions, Cauchy problem, solution structure 

of linear differential equations, methods of solving equations. 

equation, system of differential equations. 

The purpose of this module is to equip students with the 

necessary knowledge for students to study and research other 

science subjects. as well as applications Mathematics into 

problems in engineering. 

26 French 4 
The course consolidates and improves students' grammar and 

vocabulary knowledge by topic, practicing 4 skills of 

listening/speaking/reading/writing at intermediate level. 

3 4 

Regular review 

score 50%. Final 

exam score 50% 

27 
Math 5 ( Calculation 

Method ) 

Calculation method is a subject about approximate methods of 

solving problems in mathematics and engineering. There are 

many problems that either cannot be solved correctly, or the 

calculation formula is very cumbersome. Furthermore, the input 

data of practical problems are approximate data. Therefore, there 

arises an urgent need to build approximate calculation algorithms 

with the highest possible accuracy. This module equips students 

with the theoretical and algorithmic basis of approximate 

solutions of linear and nonlinear algebraic equations, differential 

equations, interpolation and function approximation methods and 

other methods. approximate integrals. In addition to traditional 

knowledge, in this module, students learn calculations in 

Mathematica software and programming in the software's 

language to solve problems in Algebra, Calculus and 

computational problems. approximate, can be effectively applied 

to real-life technical problems. 

3 4 

Regular review 

score 50%. Final 

exam score 50% 

28 

Physics 4 

(Electromagnetic 

Waves - Wave Optics) 

This is a module on Electromagnetic Waves and Light Waves for 

students majoring in science and engineering, based on the 

French university preparatory program. In this module, students 

will access and study basic physical knowledge about: 

2 4 

Regular review 

score 50%. Final 

exam score 50% 
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Electromagnetic fields and waves; Propagation of 

electromagnetic waves in vacuum; Electromagnetic wave 

radiation of electric dipole; Propagation of electromagnetic 

waves in conductors and dielectrics; Reflection and refraction of 

electromagnetic waves; Light waves; Interference and diffraction 

phenomena of light. 

After studying, students can apply knowledge and skills to 

explain a number of phenomena, solve exercises from basic to 

some practical applications related to electromagnetic waves and 

light waves. 

The prerequisites for this module are the Advanced Mathematics 

module and the Physics 2 module. Specifically, some knowledge 

of vector analysis; Use grad, div, rot operators in Cartesian 

coordinate system, spherical coordinate system; Basic 

knowledge of time-dependent electromagnetism, system of 

Maxwell's equations. That is the necessary foundation for 

students to complete and be able to study this module well . 

29 
Geodesy and global 

information systems 

In construction, surveyors perform topographical measurement 

and survey work; building location; Check to ensure the 

construction works are of the correct size and location; Monitor 

subsidence, tilt, and displacement of the project during 

construction and operation. The subject Geodesy and Global 

Information Systems is a foundation subject for students in the 

high-quality construction industry. The course includes general 

knowledge about geodesy - maps, coordinate systems, and use of 

maps; Global positioning system and applications in surveying; 

Construction measurement work such as surveying, project 

layout, construction inspection, and construction monitoring. 

2 4 

Regular review 

score 50%. Final 

exam score 50% 
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30 General economic 

General economics is a mandatory module in the high-quality 

engineer training program at Hanoi University of Civil 

Engineering. 

The General Economics module equips students with technical 

majors to build introductory knowledge of economics. The 

module content is designed based on the textbook "Elements of 

the national economy" by JM. Albertini. 

Module requirements: Students need to master basic knowledge 

about the currency exchange economy (production and 

consumption; market supply and demand for goods or services in 

a market economy; currencies). basic macroeconomic principles; 

public administration and spending; banking, money, and credit; 

thereby understanding the overall functioning of the economy 

market economy and an economy's relationship with the rest of 

the world. 

2 4 

Regular review 

score 50%. Final 

exam score 50% 

31 

Physics 5 (Solid 

mechanics and fluid 

mechanics) 

This is a module on Solid Mechanics and Fluid Mechanics for 

students of technical and applied sciences. This module includes 

two parts: 

+ Part I: Mechanics of solid bodies includes the main contents: 

Dynamics of solid bodies; Research the energy of solid objects; 

Contact between two solid bodies – Law of friction. 

+ Part II: Fluid mechanics includes main contents: Fluid 

kinematics; Fluid dynamics; Fluid energy balance. 

Necessary knowledge before studying this module is Physics 1 

and Math 1. 

After completing this module, students will have the foundational 

knowledge to study more specialized subjects such as mechanics, 

hydraulics or environment and climate. 

2 4 

Regular review 

score 50%. Final 

exam score 50% 
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32 Hydrology 

Hydrology in general is a science that studies the laws of flow 

formation on Earth. The Hydrology subject in the program aims 

to provide basic knowledge about the water environment, the 

existence and movement of water on Earth, and the rules of the 

flow process; At the same time, providing calculation methods 

with a focus on the application of statistical probability to 

calculate design hydrological characteristics to serve the 

planning, design and construction of traffic works and public 

works. other construction. 

2 4 

Regular review 

score 50%. Final 

exam score 50% 

33 General hydraulics 

The most basic knowledge about the laws of balance and stable, 

one-dimensional motion of fluids; 

Helps students know how to calculate the force exerted by liquid 

on load-bearing surfaces such as dams, sluice gates, etc. 

Kinematic and dynamic equations of steady, one-dimensional 

flow in water pipes; thereby understanding the rules of stable, 

one-way flow in pressure pipes as well as the force acting on the 

pipe at special locations; 

The hydraulic experiment part helps students better understand 

the rules of flow state and water column loss of the flow. 

2 4 

Regular review 

score 50%. Final 

exam score 50% 

34 Engineering geology 

Building construction is an exciting combination of science, art, 

technical skills and technical achievements that always rely on 

the rock and soil on which the building is placed. Therefore, 

Engineering Geology is very important to achieve the goals of 

building construction, and this module introduces readers to 

many aspects of engineering geoscience specifically related to 

the construction sector. . 

This module equips students with an understanding of ground 

conditions and geological processes, both literally and 

figuratively, which are the foundation for students' future 

2 5 

Regular review 

score 50%. Final 

exam score 50% 
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professional activities. At the same time, it provides an accessible 

source of information for practicing civil engineers. 

35 
Professional 

integration 

The module provides learners with basic knowledge to determine 

career goals, learn about the labor market, find a job, prepare job 

applications, prepare psychologically and knowledge to 

participate in interviews, as well as like getting acquainted with 

some professional skills such as teamwork skills, presentation 

skills, and presentation skills. 

2 5 

Regular review 

score 50%. Final 

exam score 50% 

36 French 5 
Consolidation courses, improving French proficiency, practicing 

4 skills of listening/speaking/reading/writing, intermediate level 

to serve the DELF B1 diploma exam. 

3 5 

Regular review 

score 50%. Final 

exam score 50% 

37 Math 6 (Data Analysis) 

This is a module on data analysis for engineering and computer 

science students. Data analysis is a research field whose main 

focus is knowledge and skills related to managing and collecting 

different types of data, and how to use tools to store, process, and 

extract data. export and visualization. This subject will equip 

students with knowledge of statistics, probability, optimization 

algorithms, along with statistical technology and software to 

process data. In this class, we will focus on two main areas: 

Part 1 is in-depth knowledge of mathematical statistics theory. 

Students are equipped with knowledge about problems of 

estimating and testing a random quantity. Those random 

quantities are the mean value, standard deviation in the normal 

distribution or probability in the Bernoulli distribution... The next 

knowledge students are equipped with is the characteristics that 

represent the relationship between random quantities. as 

correlation coefficients. Finally, in this section, we equip students 

with knowledge of a forecasting model based on statistical data. 

That is the linear regression problem. In this section, we focus on 

guiding students to use software to process mathematical 

2 5 

Regular review 

score 50%. Final 

exam score 50% 
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statistics such as R statistical software, or more simply excel 

office software... 

Part 2 is the theory of Markov random processes. In this section, 

students learn about a rule in random processes. Use algorithms 

to understand the progression of a certain natural process. 

The prerequisite for this course is one semester of calculus and 

linear algebra. 

38 
Math 7 (Optimization 

methods) 

In fact, in our society, in every place and every field, the need to 

find good solutions that are difficult to get better is always the 

desire of many people and that desire becomes even more 

difficult to achieve when The unknown number to be determined 

gradually increases... . In this module, students are exposed to 

common optimization problems along with algorithms that meet 

the need to find solutions that are so good that it is difficult to be 

better. Students practice calculations both manually and with 

computer software. 

In the first part, students are introduced to problems described in 

their simplest form where both the objective function and 

constraints are linear. In this part, one of the effective solution 

methods considered is the monomorph by GB Dantzig (1947). 

In the next part, students are introduced to near-linear 

optimization problems, specifically the problem of optimizing 

the objective function in fractional form, in which both the 

numerator and denominator are linear. 

In the final part of the module, the multi-objective optimization 

problem (the objective function is in the form of a vector 

function) is considered. In this section, students are introduced to 

optimization problems where the components of the objective 

function have linear or linear fractional forms. 

2 5 

Regular review 

score 50%. Final 

exam score 50% 
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39 

General mechanics and 

continuum 

environmental 

mechanics 1 

Equip learners with knowledge about: 

General mechanics: Torso, Euler angle, vector differential; 

Kinetic torque, dynamic torque, kinetic energy, system 

dynamics. 

- Basic principles (PFS and PFD); Work, dynamic connections, 

behavioral laws of ideal connections, of Coulomb sliding point 

contact; Equations of motion; Theorem of kinetic energy; Virtual 

work, principle of virtual work, Lagrange's equation, special 

cases: dependent forces of a force function, viscous forces and 

dissipation functions, Lagrange's equation with factors, premiere 

integration; Definitions of stability, Lejeune-Dirichlet theorem, 

definition and practice of linearization, study of linear problems. 

Continuous environmental mechanics: 

Introduces the concept of a continuous environment through 

materials and experiments: Provides tools and concepts that 

allow the description of classical laws of behavior; Development 

of linear models for viscous flows and elastic solids up to the 

establishment of local equations; Concept of deformation and 

stress; The concept of a strain or stress state, modeled through a 

tensor; Stress - strain relationship, behavior law, Hooke's law; 

Representation of stress states, Mohr's circle. 

2 5 

Regular review 

score 50%. Final 

exam score 50% 

40 
Construction materials 

– Materials testing 

The subject of construction materials is a subject belonging to the 

foundation group of the construction industry. The Construction 

Materials subject provides students with knowledge related to the 

features, technical requirements, and ability to use construction 

materials. At the same time, the subject provides students with an 

understanding of the physical and mechanical characteristics of 

materials and methods of testing and evaluating the quality of 

construction materials through experiments according to current 

standards. 

3 5 
Final exam score 

100% 



Form 18C (according to Circular No. 36/2017/TT-BGDDT, December 28, 2017 of the Ministry of Education and Training) 

20 

 

After completing the construction materials course, students are 

able to: 

Understand and apply introductory theory on the characteristics 

of construction materials, including: structural, thermal, 

electrical, and optical characteristics 

Understand and apply knowledge about production, inspection, 

integration, and standards of materials, especially when applied 

to construction projects. 

41 
Innovation and 

entrepreneurship 

This module provides basic knowledge about Innovation, 

Entrepreneurship and Entrepreneurship in the construction field, 

suitable for forming skills that meet the Output Standards of 

university graduates. 

2 5 
Final exam score 

100% 

42 

Elective module of the 

"Management-

Administration" group. 

Choose 1 of 4 subjects 

1. Project management 

2. Corporate 

governance 

3. Risk management in 

construction 

4. Site organization 

and management 

1. The Construction Project Management module equips 

construction engineering students with basic and comprehensive 

knowledge about managing construction activities in construction 

investment projects, focusing mainly on from the perspective of 

investors and project management consulting units for investors. 

At the end of the module, students have the knowledge and skills 

to solve problems posed during the implementation of construction 

activities in construction investment projects. 

Students master the basic concepts of projects and project 

management in the field of construction investment, and have 

access to different schools of project management. Learners 

clearly understand the construction investment sequence and 

main construction activities in the life cycle of a construction 

investment project. Learners are equipped with appropriate 

knowledge, skills, tools and techniques to perform a number of 

key project management contents including scope management, 

schedule, cost, quality, and work safety. movement and 

environmental sanitation. 

2 5 

Regular review 

score 50%. Final 

exam score 50% 
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The technical complexity of modern construction and the need to 

meet the “completion on time,” “on budget,” and “compliance 

with specifications” goals of construction investment projects 

require requires that professionals be equipped with appropriate 

knowledge, skills and tools to ensure the necessary capacity to 

operate in the construction industry, which involves many risks. 

This course will enhance students' skills in project management 

by providing a structured approach, processes, tools and 

techniques in the integrated management of many essential 

project components. . 

2. This is a module on business administration. In the context of the 

public company model, especially joint stock companies, which are 

increasingly growing strongly in the Vietnamese economy, it is 

necessary to equip university students with basic knowledge about 

Corporate governance is essential. 

3 . The overall goal of the module is to equip students with basic 

knowledge and skills about risk management in construction 

investment activities, helping students have a theoretical basis for 

risk and choose optimal methods. risk management to ensure the 

project's objectives and the level of economic stability necessary 

for the production and business activities of the 

organization/enterprise. 

The main contents of the module include: (1) General concepts 

of risk, risk management, ways to classify risks according to 

different levels of economic management, taking into account the 

characteristics of the market build; (2) The risk management 

process in construction activities includes Risk Identification; 

Risk assessment/measurement; Risk control. 

4. The goal of the module is to equip students with basic 

knowledge and skills about organizing construction at 

construction sites, providing the necessary understanding to 
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direct the work of the construction site during the standardization 

period. prepare, start construction, organize and manage 

construction sites on the ground.  

43 Worker internship 

Create conditions for students to get acquainted and approach 

real environments related to urban engineering majors 

Students understand the basic requirements of research, design, 

and construction of architectural works, infrastructure works, and 

transportation in relation to urban planning to be able to apply 

them to projects. practice as a technician, a technical worker. 

1 6 

Regular review 

score 50%. Final 

exam score 50% 

44 
Soil and rock 

mechanics 

Soil and rock mechanics is a subject that provides students with 

an understanding of the research object of natural soil. The 

process of tectonics and soil formation is due to weathering of 

bedrock in the earth's crust and transport of soil particles. 

Phenomena and physical and mechanical laws that occur in the 

ground due to internal and external influences are the subject of 

study. Students will be guided on how to apply those rules to 

solve these problems for construction purposes: 

Determine the basic laws of mechanical processes occurring in 

soil and the calculation characteristics of soil as a discrete, 

complex dispersed object. 

Stress - deformation states of soil at different stages. 

Solve the problems of load bearing capacity, stability, and earth 

pressure on retaining walls. 

How to conduct basic experiments commonly used when studying 

soil mechanics. 

2 6 

Regular review 

score 50%. Final 

exam score 50% 

45 English 1 

This is the first module in the Basic English program, including 

the first 12 lessons in the Headway Elementary textbook - the 5th 

edition (from Unit 1 to Unit 12). This module focuses on creating 

a suitable communication environment for students using English 

at the elementary level, going through the main curriculum, 

2 6 

Regular review 

score 50%. Final 

exam score 50% 
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shaping their learning style and familiarizing themselves with 

basic skills. 

The exam format for the basic module is mainly taken from the 

KET exam format of Cambridge ESOL. 

46 Material strength 1 

Strength of materials is a fundamental technical subject, a bridge 

between basic knowledge and specialized subjects, and an 

indispensable subject for engineering students. The subject aims 

to provide students with the most necessary concepts, knowledge 

and formulas to calculate the durability and hardness of machine 

parts and bar-shaped construction parts in load-bearing cases. 

common, commonly encountered in practice: tension, 

compression, twisting, bending. 

The subject also aims to build and give students initial technical 

intuition in seeing the working of the project and the physical 

image of technical problems. 

2 6 

Regular review 

score 50%. Final 

exam score 50% 

47 

General mechanics and 

continuum 

environmental 

mechanics 2 

Equipping learners with theoretical and practical knowledge 

about: 

- General theorems in continuous environments 

- Liquid environment 

- General theory of elasticity 

- Viscoelastic medium 

2 6 

Regular review 

score 50%. Final 

exam score 50% 

48 Structural mechanics 

The introductory course provides theoretical knowledge and 

practical skills about: 

Ability to analyze the working properties of elastically deformed 

structural systems often used in actual construction; 

Basic methods and application skills to determine internal forces, 

displacements, and deformations in static structural systems and 

hyperstatic structural systems under the effects of common 

causes in practice such as loads, temperature changes, bond 

displacement and incorrect assembly; 

3 6 

Points are 

evaluated 

regularly 50 %. 

Final exam score 

50% 
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Ability to apply subject content to solve practical problems in 

construction design, construction quality management and have 

basic knowledge to research other related technical subjects. 

49 
Reinforced concrete & 

prestressed concrete 1 

Provides students with basic knowledge about reinforced 

concrete structures including mechanical properties of concrete 

and reinforced materials, principles of calculation and structure 

of reinforced concrete structures, and the working of Some of the 

most basic structures made of reinforced concrete (beams, 

columns) are subject to bending and compression. 

Develop students' skills in analyzing, designing, and testing basic 

reinforced concrete structures (beams, columns, floor slabs) 

subjected to bending and compression according to the first limit 

state. 

Develop students' skills to analyze, design, and test basic 

reinforced concrete structures (beams, columns, floor slabs) 

subjected to bending and compression according to the first and 

second limit states. 

Develop students' systems thinking skills including 

comprehensive thinking and prioritization and focus to 

participate in the design process of reinforced concrete and AST 

concrete structures. 

Developing design skills for students including applying 

knowledge in design, specialized design and design that meets 

sustainability, safety and aesthetic goals to participate in the 

design of reinforced concrete structures steel. 

2 6 

Regular review 

score 50%. Final 

exam score 50% 

50 
Reinforced concrete 

project 

Provides students with basic knowledge about monolithic 

reinforced concrete floors with beam-type slabs. 

Develop students' skills in analyzing, selecting, and checking 

plans for monolithic reinforced concrete floors with beam-type 

slabs according to TTGH I and TTGH II. 

1 6 
Final exam score 

100% 
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Develop students' skills in designing and checking floor slab and 

beam components subjected to bending according to the first and 

second limit states. 

Develop students' systems thinking skills including 

comprehensive thinking and prioritization and focus to 

participate in the design process of reinforced concrete structures. 

Develop students' design skills including applying knowledge in 

design, specialized design and design that meets sustainability, 

safety and aesthetic goals to participate in the design of 

reinforced concrete structures. 

51 

Other elective module: 

Choose 1 of 3 subjects: 

1. Environmental 

impact assessment in 

construction 

2. Materials and 

environment 

3. Construction 

dynamics 

1. Environmental impact assessment in construction is a course 

for students of engineering, science and urban planning,... 

Environmental impact assessment in construction is a subject that 

studies resources, environment, sustainable development, 

analysis and prediction of impacts on the main environment 

(ecosystem, soil, water, air,...) by construction projects. From 

there, appropriate solutions are proposed to minimize negative 

impacts and ensure that current environmental standards are met. 

This module provides learners with basic knowledge about 

resources (sources of raw materials for construction projects), 

impacts and effects of exploiting and using resources to serve 

construction projects. construction; forecasting pollution 

problems and impacts on the land, water, and air environment 

during construction activities; knowledge about environmental 

protection; develop environmental impact assessment methods; 

develop an environmental impact assessment report for a specific 

project. In addition, the issue of efficient use of resources in 

construction projects is also focused on using environmentally 

friendly recycled materials in construction to ensure sustainable 

development. 

2 6 

Regular review 

score 50%. Final 

exam score 50% 



Form 18C (according to Circular No. 36/2017/TT-BGDDT, December 28, 2017 of the Ministry of Education and Training) 

26 

 

After studying, students will be able to analyze and predict adverse 

impacts from construction projects on the environment; proactively 

propose appropriate solutions to minimize negative impacts of 

construction activities; Know how to apply environmental impact 

assessment methods, procedures and implementation content to 

complete an environmental impact assessment report. 

2. The environment includes natural elements and man-made 

material elements that are closely related to each other, 

surrounding humans, affecting human life, production, existence, 

and development. nature. All human activities have some impact 

on the environment in which we live. At least part of this impact 

stems from the production, use and disposal of products made 

from the material. This subject aims to provide basic knowledge 

for students about the types of materials people use in life in 

general and the construction industry in particular, and the 

consequences of the exploitation, processing, and manufacturing 

process. materials to the living environment. From there, we 

propose basic and effective solutions towards sustainable 

environmental development in the field of production and use of 

materials. 

3. The module introduces calculation methods for large projects 

located in special environments. 

Helps learners perform dynamic analysis problems of 

construction projects using popular structural analysis programs; 

Master the calculation of common construction projects in 

earthquake zones. 

52 
Digital technology in 

construction (BIM) 

The Digital Technology in Construction (BIM) module equips 

students with knowledge and practical skills to be able to apply 

BIM at the organizational level and at the project level 

throughout the project life cycle. effective; There are specific 

3 7 

Regular review 

score 50%. Final 

exam score 50% 
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practices and applications in construction investment projects 

suitable for each industry group and specialty. 

After completing the module, learners will: 

- Understand and analyze concepts, basic and advanced 

knowledge of BIM throughout the life cycle of projects and 

construction works such as the concept of BIM, components of 

BIM, level of development and level of BIM , common data 

environment - CDE, BIM protocol, BIM applications, BIM 

implementation plan,...; 

- Ability to evaluate, select and apply BIM implementation tools 

and solutions suitable for organizations and specific construction 

investment projects; 

- Evaluate the BIM implementation plan for the pre-bidding (Pre-

BEP) and post-bidding (BEP) stages for construction investment 

projects; 

- Evaluate and select appropriate BIM applications, ensuring 

effectiveness for each construction investment project; develop 

skills for practical implementation, coordination and control of 

quality and products of the implementation of BIM applications; 

- Ability to do advanced research on BIM, the next levels of BIM 

development,... to apply BIM effectively in organizations and 

construction investment projects. 

53 English 2 

This is the second module in the Basic English program, 

including the first 6 lessons in the textbook Headway Pre-

Intermediate- 5th edition (Unit 1- Unit 6). This module helps 

students continue to develop the knowledge, skills, and learning 

habits formed from English module 1. In addition, the module 

also gives students strategies for development. Competence, 

confidence, and ability to use English fluently through practical 

2 7 
Final exam score 

100% 
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communication activities. 

The exam format for the basic module is mainly taken from the 

KET exam format of Cambridge ESOL. 

54 
Applied geotechnical 

engineering 

No construction project can survive without a solid foundation. 

The foundation is the structure that receives the load from the 

structure above and transmits the load to the ground below. 

Foundation and foundation are two entities with very different 

mechanical properties and behaviors, but there is an intimate and 

highly interactive relationship between them. Analyzing and 

calculating the structure-foundation-foundation interaction to 

design a solid, safe and reasonable foundation are the contents of 

this subject. 

After completing the course, students can analyze geological 

conditions, applied loads and construction technology to come up 

with a suitable foundation plan. Design processes, calculation 

and testing methods are the knowledge that students will acquire 

and apply to design some common types of foundations and 

foundations. In addition, students will be equipped with some 

knowledge about soft ground and strengthening weak ground, a 

very common problem in delta areas, especially coastal deltas. 

2 7 
Final exam score 

100% 

55 Material strength 2 

Strength of materials 2 is a module for students majoring in civil 

and industrial construction, bridges and roads, water works, 

marine constructions, construction economics... Continuing with 

Strength of materials 1 , the SBVL2 module continues to provide 

students with essential knowledge in engineering such as stability 

issues, dynamic effects issues... 

The course improves the understanding of future engineers, 

enabling them to come into contact with technical problems that 

require higher levels of mechanical thinking and solve specific 

problems of computational theory. bars such as: bearing complex 

2 7 

Regular review 

score 50%. Final 

exam score 50% 
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forces, bearing dynamic loads, evaluating stability, determining 

limit states of durability, etc. Thereby helping learners have 

enough basis to properly and deeply understand the subjects. 

Studying majors such as: concrete, foundations, steel, wood... 

56 Steel structure 

“Steel structures” is a mandatory course for fourth-year students 

majoring in the Training Program of Excellent Engineers in 

Vietnam (PFIEV). This is a module on Building structures made 

of steel materials. The course provides students with theoretical 

and practical knowledge about the working of basic components 

as well as the design and connection of steel structures. The 

course also develops students' professional skills to be able to 

effectively lead and participate in forming ideas, selecting 

options, designing and implementing calculations of basic 

structures using steel. 

3 7 
Final exam score 

100% 

57 
Numerical and finite 

element methods 

The introductory module provides theoretical knowledge about 

the finite element method and practical skills so that students can: 

Understand and apply common numerical methods in structural 

analysis. 

Create simple structural analysis spreadsheets and programs. 

Understand and use spatial structural analysis software. 

Understand and survey the state of internal forces and 

displacements of spatial structural systems. 

The module helps learners master the software used to calculate 

structures commonly used in construction engineering and to 

calculate hydrodynamic effects on structures. 

2 7 

Regular review 

score 50%. Final 

exam score 50% 

58 
Reinforced concrete & 

prestressed concrete 2 

Provides students with basic knowledge about reinforced 

concrete house structures including principles of reinforced 

concrete house design, reinforced concrete frame structures, 

reinforced concrete foundation structures, and multi-storey 

reinforced concrete house structures. 

2 7 

Points are 

evaluated 

regularly 50 %. 
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Develop for students the skills to analyze, evaluate, and select 

reinforced concrete building structural solutions including 

reinforced concrete frame structures, reinforced concrete 

foundation structures, and reinforced concrete multi-storey house 

structures. 

Develop students' skills in designing, calculating, and checking 

reinforced concrete house structures including reinforced 

concrete frame structures, reinforced concrete foundation 

structures, and reinforced concrete multi-storey house structures. 

Develop students' systems thinking skills including 

comprehensive thinking and prioritization and focus to 

participate in the design process of reinforced concrete structures. 

Develop students' specific design skills by applying knowledge 

in design. 

Final exam score 

50% 

59 
General introduction 

and site tour 

The general introduction module aims to introduce students to a 

preliminary understanding of the content of knowledge blocks in 

the major, professional skills, park areas that students can 

perform and access after graduation, and other knowledge. need 

equipment. 

The construction site visit section is to partly concretize the 

content introduced in the general introduction. So that students 

have an intuitive view of the work and environment they will 

work in after graduation and at the same time supplement some 

professional knowledge. 

1 7 
Final exam score 

100% 

60 

Elective module of the 

"Architecture-

Planning" group. 

Choose 1 of 3 subjects: 

1. This module provides basic knowledge about construction 

design principles, and at the same time provides basic knowledge 

about principles and structural solutions for civil and industrial 

projects. 

2. The module provides knowledge on topics about urban areas, 

urban construction planning, urbanization, the basis for 

establishing urban planning, urban classification, urban structure 

2 7 

Regular review 

score 50%. Final 

exam score 50% 
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1. Construction 

architecture 

2. Basis of planning 

and architecture 

3. Architectural 

acoustics 

and planning of residential and commercial areas. urban industry, 

urban traffic planning. 

3. This subject helps students study the concepts and physical 

nature of sound, sound measurement, sound propagation process 

in buildings, sound energy when spreading outdoors and in a 

closed room, the concept of reverberation time, an overview of 

the concept of soundproofing for building structures.  

61 English 3 

English module 3 is the third module in the Basic English 

program, including the last 8 lessons in the textbook Headway 

Pre-Intermediate- 5th edition (Unit 5- Unit 12). In this module, 

students review key language elements, consolidate and expand 

their knowledge of grammar and vocabulary to be able to 

progress further. In addition, this module also provides students 

with more free language practice activities so they can use the 

language more fluently and confidently. 

The exam format for the basic module is mainly taken from the 

PET exam format of Cambridge ESOL. 

1 8 
Final exam score 

100% 

62 
Interdisciplinary 

project 

The course begins before studying in-depth specialized subjects, 

to provide initial concepts about the majors, and students 

understand the integration between disciplines in an urban 

infrastructure development project. 

A plot of land will be selected to implement an urban 

infrastructure development project, with a scale of 20 - 50 

hectares. Characteristics: near rivers, seas,... this place will build 

a residential area, combining economic development projects 

based on the strengths of concentrated infrastructure conditions 

(bridges, ports,...). The land may have forecasts of flooding and 

landslides due to the effects of natural disasters, storms, floods 

and climate change. 

2 9 
Final exam score 

100% 



Form 18C (according to Circular No. 36/2017/TT-BGDDT, December 28, 2017 of the Ministry of Education and Training) 

32 

 

63 River dynamics 

This course provides students with a basic knowledge of river 

dynamics, enabling them to function as independent engineers. 

After completing this course, students will be able to: (1) identify 

the functions of river systems and their sometimes conflicting 

requirements. Students will understand and be able to evaluate 

the impacts of various types of measures implemented in existing 

river systems and will be able to propose new measures to 

counteract negative trends. (2) be familiar with one-dimensional 

flow equations (1D-SWE), and will be able to simplify and apply 

1D-SWE in different situations (steady steady flow, flood waves 

and backwater curves). Students will be able to predict the short-

term effects of changes in discharge, frictional effects and cross-

sectional area on river flow, based on the simplified 1D-SWE. (3) 

have a thorough understanding of sediment transport 

relationships and the Exner equation for the conservation of 

sediment mass. Students can apply these equations to estimate 

sediment loads in river systems and to determine the 

morphodynamic stability of rivers. (4) explain and sketch the 

short- and long-term hydrodynamic and morphodynamic 

responses of river systems to human intervention and natural 

changes; (5) propose and explain appropriate methods for more 

detailed studies of river hydrodynamics and morphology, to solve 

practical problems of river management (numerical versus 

physical models, 1D versus 2D or 3D approaches, deterministic 

versus probabilistic methods, sediment, equilibrium and 

nonequilibrium transport); (6) establish and interpret a 1D 

numerical model of river morphology, explaining the choice of 

time steps, space steps, boundary domains and boundary 

conditions; (7) propose engineering solutions to solve local 

erosion and sedimentation problems. 

2 8 

Regular 

assessment score 

50%. Final exam 

score 50% 
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64 
Estuarine and coastal 

dynamics 

This course equips students with knowledge of coastal dynamics 

and morphology, enabling them to: (1) Explain the nature and 

complexity of the problems that a coastal engineer will face in 

relation to the protection of the coast against flooding and 

erosion; (2) Describe the characteristics of coastal systems on the 

basis of geotectonics, historical sea level changes, wave and tidal 

properties and effects. (3) Explain the complex processes in 

coastal systems related to hydrodynamics and sediment 

movement. (4) Explain the morphodynamics of a range of coastal 

systems from basic processes, describing in detail the complex 

processes in the coastal zone and tidal basins related to 

hydrodynamics, sediment movement and morphology. (5) 

Evaluate the merits and demerits of various methods for 

protection against flooding and erosion in specific situations (6) 

Propose appropriate engineering solutions. (7) Discuss the 

applicability, underlying assumptions, limitations and 

uncertainties of different numerical modelling concepts relevant 

to coastal and estuarine areas. (8) Establish and calibrate a 

morphodynamic model. (9) Analyze and interpret the results of 

the applied morphodynamic model. (10) Design and evaluate a 

coastal solution using numerical modelling. 

2 8 

Regular 

assessment score 

50%. Final exam 

score 50% 

65 
Coastal protection 

works 

This course equips students with the knowledge to be able to: (1) 

Explain the processes affecting the land-water boundary and be 

able to evaluate which parameters are appropriate for design; (2) 

Explain the basics of stability under current and wave conditions 

(understand the concepts of Shields, Izbash, Sleath, Hudson, Van 

der Meer); (3) Design solutions to protect river banks, canals or 

coastlines; (4) Determine boundary conditions for shoreline 

protection design and the probability of occurrence of those 

boundary conditions; (5) Design filter layers; (6) Determine 

2 9 

Regular 

assessment score 

50%. Final exam 

score 50% 
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construction methods; (7) Explain the basics of physical 

modeling of shoreline protection measures. 

66 

Reliability and risk 

management of 

hydraulic structures 

This course is a foundation and in-depth course in the field of 

reliability and risk management applied to the field of hydraulic 

engineering. This course equips students with the knowledge to 

be able to: (1) analyze data sets, evaluate probability 

distributions. Analyze data about maxima using extreme value 

theory and payback period; bivariate data using the three most 

popular parametric models (Gaussian, Clayton and Gumbel) and 

evaluate which of the three models is the better model for 

bivariate data. (2) Analyze and evaluate flood probability; 

Optimize maintenance using flood probability, cost-benefit 

analysis and life cycle cost. (3) Describe the concept of 

multivariate and multivariate probability distributions and their 

uses in engineering; basic Markov chains, Gamma processes and 

their uses in maintenance. 

2 8 

Regular 

assessment score 

50%. Final exam 

score 50% 

67 

Choose 1 of 3 subjects 

1. Port and waterway 

planning 

2. Planning of coastal 

and offshore works 

3. Water resource 

management 

1. Provide students with the fundamental knowledge to carry out 

port-waterway planning: (1) Explain the functions of ports and 

waterways in the overall transport chain, and discuss different 

port organization models and port planning methods; (2) apply 

knowledge of ship hydrodynamics and hydraulic aspects, and 

related morphology to prepare plans for channel layout and port 

water areas, as well as inland waterways; (3) apply queuing 

theory to plan port and inland waterway capacity, and the 

Koolman method to determine ship transit time through locks. (4) 

describe environmental issues related to ports and explain the 

importance of integrating environmental issues into port 

planning, design and management in consultation with 

stakeholders; (5) explain the role of economics in port master 

planning to improve the port planning process; (6) discuss issues 

related to port-city interactions and challenges for the future 

2 8 

Regular 

assessment score 

50%. Final exam 

score 50% 
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development of Port Cities; (7) identify the rapid developments 

in the port and shipping sector, and recognize the need for 

research in the field of integrated, adaptive and ecologically 

based port design; (8) analyze and evaluate the logistics and other 

related activities at ports. (9) develop functional designs and 

basic layouts of different types of ports (general cargo, container, 

liquid bulk, dry bulk, marinas, fishing ports, cruise terminals and 

inland waterway ports); (10) discuss the parameters governing 

the capacity of port and inland waterway systems; (11) apply 

knowledge of simulation models to optimize logistic processes at 

ports; (12) develop a functional design for inland waterways with 

locks; (13) discuss the functions and operations of Maritime and 

Inland Waterway Vessel Traffic Management Systems; (14) 

identify and discuss future developments related to port and 

inland waterway design; (15) understand the importance of 

maritime safety; (16) communicate with port professionals using 

appropriate terminology. 

2. This course will introduce students to: (1) concepts based on 

infrastructure needs for a country with many coastal areas like 

Vietnam, (2) port location planning, coastal and offshore 

planning. 

3. Global water resources are under constant pressure from 

development, pollution and climate change. Billions of people are 

threatened by unsafe water supplies, droughts, floods and the 

failure of aging and degraded water systems. To address these 

challenges, the course focuses on integrated technology-based, 

management-based and operational solutions for sustainable water 

management. This course is designed to present a comprehensive 

approach to water resources management by integrating 

environmental sciences (geology, soils, hydrology) and policy 

(planning and regulatory analysis). 
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68 

Geotechnical 

engineering onshore 

and offshore 

This course deals with geotechnical engineering applied in 

coastal and offshore structures. After the course, students will be 

able to: (1) identify and describe the main characteristics of 

coastal and offshore soil behavior under environmental loading; 

(2) describe the principles of survey planning; (3) analyze/design 

shallow foundation systems; (4) analyze/design pile foundations; 

(5) Analyze, evaluate and address geotechnical issues related to 

the construction and operation of coastal and offshore structures. 

3 9 

Regular 

assessment score 

50 %. Final exam 

score 50% 

69 
Stochastic dynamics of 

offshore structures 

This course will strengthen students' understanding of dynamics, 

improve programming skills, and provide students with an 

understanding of the fundamentals of numerical methods 

involved in solving dynamic systems. After completing the 

course, students will be able to: (1) Model offshore structures, 

limited to models that can be constructed from combinations of: 

point masses, rigid structures, bars, Euler-Bernoulli beams, or 

geometrically nonlinear. (2) Derive equations of motion for the 

model, subject to marine environmental loads such as: wind, 

waves, and currents. (3) Identify various numerical methods for 

ODEs and PDEs, including: finite difference and finite element 

methods. (4) Implement numerical methods and solve problems 

using Matlab, Python, or other programming languages. (5) 

Analyze the results by: validating the values against analytical 

solutions, determining the scope of application of a given 

method, evaluating the error, and evaluating the convergence of 

the solution. 

2 9 

Regular 

assessment score 

50 %. Final exam 

score 50% 

70 

Marine environment 

and impact on 

construction 

This course deals with the observation, analysis and prediction of 

wind-generated waves in offshore and coastal waters, as well as 

the effects of waves on structures. This course enables students 

to: (1) describe different techniques for observing wind-

generated waves and their limitations; (2) explain the theoretical 

3 9 

Regular 

assessment score 

50 %. Final exam 

score 50% 
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basis of wave spectra and calculate wave spectral characteristics; 

(3) characterize wind-generated waves statistically; (4) explain 

the physical processes that drive wave evolution in deep offshore 

and coastal waters, and assess which processes dominate in a 

given situation; (5) calculate the evolution of wind-generated 

waves in offshore and coastal waters; (6) calculate wave loads 

acting on structures. 

71 
Marine engineering 

design 

Providing knowledge to design offshore structures, helping 

students to: (1) Describe, distinguish, and evaluate types of 

marine structures; (2) Propose marine structural solutions 

suitable for different environmental conditions; (3) Practice 

calculating structures corresponding to different states of 

damage; (4) Perform numerical modeling methods of structural 

types; (5) Understand and describe other technical issues related 

to marine structures. 

2 9 

Regular 

assessment score 

50 %. Final exam 

score 50% 

72 
Offshore construction 

design project 

Students work in small groups, working on a real-world project, 

including including: (1) Design steps in the basic design phase of 

an actual project; (2) Prior research on economic, social and 

geographical context; (3) Raising issues need to be solved; (4) 

Collect basic data: ocean meteorology, hydrology culture, 

topography, geology; (5) Propose main solutions and other 

secondary solutions; (6) Calculation of structures affected by 

marine environment (waves...); (8) Consider the construction 

solutions; (9) Estimate construction costs and time. 

1 9 
Final exam score 

100% 

73 Design of port and 

waterway works 

This course provides students with the knowledge to be able to: 

(1) Translate the overall objectives and requirements of 

infrastructure projects, in the field of port-inland waterway 

infrastructure, into rational design criteria based on functional 

and operational analysis. (2) Develop preliminary conceptual 

designs, based on manual calculations, into final conceptual 

2 9 

Regular 

assessment score 

50 %. Final exam 

score 50% 
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designs using more advanced, up-to-date (computational) 

analytical techniques, with consideration of: environmental 

impacts, or costs of mitigation measures, economics, 

construction methods and costs incurred, scheduling and cost 

issues; (3) Integrate/use/apply: safety, risk and reliability and 

probability methods, design techniques, Life Cycle Management 

Techniques, selection and verification strategies for analysis, 

numerical and/or physical modeling. (4) 3D structural software 

models with non-linear features into the design of structures. 

74 
Port and waterway 

design project 

Students are divided into small groups, carrying out design 

projects in the basic design phase: (1) providing basic designs of 

common structures (focusing on wharf structures, waterway-

ship-lock structures); (2) describing in full detail the feasible 

construction methods for the structure being designed; (3) 

preparing the necessary sketches or drawings, 2D or 3D, for a 

conceptual design; (4) performing the necessary hand 

calculations for the basic design and indicating which items 

require the use of more complex calculation tools. 

1 9 
Final exam score 

100% 

75 
Flood prevention 

solutions 

This course provides knowledge for students to be able to: (1) 

Explain the principles, objectives and solutions of flood 

protection and their functions; construction aspects, failure 

mechanisms, risk assessment and social context; (2) Conduct risk 

assessment and conceptual design of flood protection systems; 

(3) Apply relevant methods and models for safety design and 

assessment; (4) Apply GIS and Remote Sensing in Disaster 

Management: Explain what GIS is and describe its main features; 

Use GIS to visualize and analyze data; Use GIS tools to solve 

practical problems; Understand important terms in remote 

sensing, Explain the advantages and disadvantages of 

2 9 

Regular 

assessment score 

50 %. Final exam 

score 50% 
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measurements in different parts of the EM spectrum, Use real 

remote sensing data to study problems in disaster management. 

76 
Dredging and 

restoration 

This course provides students with knowledge of: (1) different 

types of dredging equipment, (2) reclamation materials, and (3) 

land reclamation techniques, (4) an overall assessment of 

dredging and reclamation problems: construction methods, 

equipment used, costs, and environment. The course emphasizes 

how to translate performance and functional requirements into 

measurable properties of the reclamation volume, with particular 

attention to the characteristics of density, strength, and 

deformation properties, as well as liquefaction of the reclamation 

soil. 

2 9 

Regular 

assessment score 

50 %. Final exam 

score 50% 

77 Jetty 

The course focuses on: (1) design and construction of 

breakwaters and barrages in estuaries. (2) functional 

requirements, determination of boundary conditions, cross-

sectional design and construction aspects of breakwaters and 

barrages. 

2 9 

Regular 

assessment score 

50 %. Final exam 

score 50% 

78 Jetty project 

Students are divided into small groups to carry out design 

projects: (1) Analyze the site plan of a breakwater – based on 

wave propagation analysis before and after construction; (2) 

provide a basic design of the structure; (3). describe in full detail 

the feasible construction method for the structure being designed; 

(4). prepare the necessary sketches or drawings, 2D or 3D, for a 

conceptual design; (5) perform the necessary hand calculations 

for the basic design and indicate where more complex calculation 

methods are needed. 

1 3 
Final exam score 

100% 

79 

Choose 1 of 3 subjects 

1. Floating texture 

2. Flow and sediment 

transport model 

1. This course is a A general (and basic) approach to the dynamic 

analysis of offshore floating structures and moored structures is 

presented and discussed together with the necessary engineering 

tools. Typical examples will be discussed in the lectures. Based on 

2 9 

Regular 

assessment score 

50 %. Final exam 

score 50% 
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3. Marine 

construction 

techniques 

the equations of motion and the stochastic behavior of waves, the 

response of these complex systems is analyzed and explained. The 

influence of structural model choices is addressed. 

2. Before the course, students need Knowledge of: solutions of 

first and second order differential equations and some 

mathematical techniques such as Taylor series expansion and 

Fourier transform are essential. In addition, some knowledge and 

experience of programming in Matlab or Python is also 

recommended. 

This course provides: Basic concepts of computational modeling 

of flow and transport. After the course, students will be able to: 

(1) Determine different approximations for time and space 

integrals. (2) Name different properties for a given 

approximation; (4) Calculate the intercept and gain for a given 

approximation. Students will be able to evaluate the stability and 

consistency properties accurately. (5) Explain the advantages and 

disadvantages of a given approximation. (6) Students will be 

provided with a number of different numerical approximations 

for a given PDE. Students will then be able to select the best 

approximation based on some pre-specified criteria. Students will 

be able to justify their choices by performing analysis and 

calculations. (7) Students will be able to describe the role of 

software in applications to open water bodies such as seas, 

estuaries, rivers, lakes and canals. (8) Students will be able to 

formulate and analyze shallow water equations using two 

different numerical methods. Students will be able to successfully 

calculate appropriate approximations. (9) Students will be 

provided with numerical algorithms from a software package. 

Students will then be able to discuss the capabilities and 

limitations of these algorithms. Students will also be able to 

identify some typical numerical problems. 
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3. The course enables students to understand the nature and 

significance of selected structural design aspects such as shape, 

size, materials and design approach and construction 

considerations such as method of execution, schedule and cost, 

as well as their interdependencies in the construction of an 

offshore structure. This involves in-depth knowledge and 

understanding of project characteristics, control systems, process 

methodologies and support systems to optimize cost-influencing 

aspects in conceptual and detailed design. 

80 Graduation internship 

Technical staff internship course: (1) Create conditions for 

students to get acquainted with and approach the real environment 

related to the major of Hydraulic Engineering, thereby having 

feelings about the profession. (2) Grasp the basic requirements of 

research, design, and construction of hydraulic and marine works 

to be able to apply them to real projects as a technician or technical 

worker. 

8 10 

Regular 

assessment score 

50%. Final exam 

score 50% 

81 Graduation Project 

The graduation project is the final content in the entire study 

program of the student. Students will apply the knowledge gained 

to carry out a part or the whole of a real construction project in 

the field of Hydraulic Works, or conduct a research on a problem 

that needs to be solved in practice in the field of Hydraulic 

Works. The project is encouraged to be carried out in the form of 

a Business Semester, with the implementation of the project with 

real projects of the business where the student intern. 

1 0 10 

Regular 

assessment score 

50%. Final exam 

score 50% 

  

 Hanoi, March 2023 

PRINCIPAL 
 

(signed) 
 

Assoc.Prof.Dr. PHAM DUY HOA 
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