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Courses Description of Information Technology Specialty 

Computer Science Major 

I. Semester 1 
1. Informatics 1 

‐ Provide fundamental knowledge of Information Technology with principles of 
programming, algorithms, data structures as well as Von Neumann’s 
principle.  

‐ Provide overview about research fields of Information Technology and 
application of Information Technology. 

‐ To lead student to moral life without technology’s crime 
‐ Study way to use some useful software that help student in research, 

presentation like Power Point, Words, etc. 
2. Marxist – Leninist Philosophy 

‐ Provide students fundamental knowledge of world outlook and methodology 
of Marxist-Leninist Philosophy.   

‐ Apply basic principles of Marxist-Leninist Philosophy to scientific research as 
well as life analysis 

3. English C1 
‐ Provide English background with about 1500 new words, grammar and 4 

English skills: listening, reading, speaking and writing. It’s base line for 
further English courses of specific purposes or advanced English 

4. Algebra 1 
‐ Provide knowledge in Algebra that helps students apply Algebra to the major. 
‐ Algebra knowledge related to: real number, complex number, polynomial, 

determinant, matrix, liner equation systems. 
5. Analytics 1 

‐ To provide knowledge in analytics and apply to information technology. 
‐ Analytics knowledge related to: Limits, continuous functions, differential 

calculus of one variable functions, primary integral, multi-variable functions. 
II. Semester 2 

6. Informatics 2 
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‐ Continue provide knowledge of Information Technology for students. 
Furthermore, this course provide information processing methods via a high 
programming language like C, C++, Java 

7. English C2 
‐ Training more advanced English skills and start directing student to English 

specific purpose.  
‐ Create environment for students to training English skills  
‐ Provide system of words related to Computer Science and Engineering 

8. Algebra 2 
‐ Vector Space – liner mapping, Euclid Space – quadratics, analytic geometry. 

9. Analytics 2 
‐ Differential equations, number series – function series - sequence of functions, 

variable-depended integral, double integral, volume integral, surface integral, 
complex functions. 

10. Physics 1 (Mechanics) 
‐ Provide knowledge of mechanics 

11. Physics 2 (Thermodynamics) 
‐ Provide knowledge of thermodynamics 

12. Logics 
‐ Learning logic in mathematics, logic operation, logic inference. 
 

III. Semester 3 
13. High Programming Language (C/C++) 

‐ Provide basic principles of a high programming language and take C/C++ to 
be the example.  

‐ Knowledge: C/C++ language, fundamental background of object-oriented 
programming. 

14. Marxist-Leninist Political economy 
‐ Provide students selective fundamental knowledge of Marxist-Leninist 

Political economy 
‐ Provide students Vietnam Communism Party’s views of economic policies in 

transitional period  coming to the Socialism Republic  
‐ Apply world outlook as well as methodology of economy to reality. 

15. English C3 
‐ Start to advanced English knowledge in TOEFL form to help student training 

their English skills: grammar, reading, speaking, writing and listening. 
16. Statistics and Probability 

‐ Provides knowledge of statistics and probability and apply in the majors. 
‐ Knowledge: random events and probability, random variables, random 

vectors, sequence of independent random variables of together distributing, 
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random modeling, functions of experimental distribution, point and distance 
estimation,  hypothesis verification, random progress and random progress 
processing, etc.  

17. Physic 3 (Electricity) 
‐ Provide knowledge of electricity and to help students understand the 

interaction among type of electric charges, energy, etc. Apply to explain some 
phenomenon in the reality. 

18. Physic 4 (Optics) 
‐ Provide knowledge of optics and application of optics in some research fields. 

19. Physical Experiment 
‐ Practice the knowledge that students learnt from mechanics, thermodynamics, 

electricity, optics in the laboratory of physics. 
IV. Semester 4 

20. Digital Signal Processing 
‐ Provide methods in signal processing with discrete time system in time and 

space domains.  
‐ Knowledge for students: model signals and discrete-time systems, twisted 

multiply, equation of liner difference with constant coefficients, Fourier 
transformation, Z transformation, discrete Fourier transformation, simple filter 
design, signal sampling, A/D and DA conversion. 

21. Socialism Science 
‐ Provide fundamental knowledge of Socialism Science subject to combine with 

knowledge of Marxist-Leninist Science and Ho Chi Minh’s idea in order to 
help students have overview of these subject as well as the way coming to 
Socialism Republic of Vietnam 

22. Computer architecture 
‐ Provide knowledge of computer architecture with principles and architecture 

of main memory, cache memory, storage devices; connections in computers, 
organization and architecture of bus system, command sets; memory access 
methods; organization and function of CPU. 

23. Object- Oriented Programming 
‐ Provide knowledge of object-oriented knowledge and use Java to do 

exercises.  
24. English for specific Purpose 1 

‐ Provide knowledge, especially in Computer Science, Computer Engineering 
in some field of Networking, Devices, Computer Systems, etc, in English 
language. 

‐ Concentrate on grammar and reading skills by more new words 
‐ Continue training students’ listening and writing skills by exercises related to 

their major of Computer Science and Computer Engineering. 



College of Technology, Vietnam National University Hanoi 
Information Technology Major 

4 
Courses Description ‐ Computer Science 

25. Discrete Mathematics 1 
‐ Provide knowledge in algorithms and algorithms complexity as well as logic 

mathematics: logic clauses, predicate logic, etc.  
‐ Provide fundamental knowledge of trees and graphs. 

26. Numerical Methods 
‐ Provide fundamental knowledge of the methods in approximation. 

V. Semester 5 
27. History of Vietnamese Communist Party 

‐ To equip student background knowledge of Ho Chi Minh Communism Party’s 
history 

28. Data Structures and Algorithms 
‐ The course provides knowledge 2 main parts: data structures, algorithms.  

29. Database 
‐ Provide fundamental background of database and database management 

systems. Concentrate on database relationship models and relationship model 
standardization. 

30. Networking 
‐ Equip student background in networking and concentrate on the Internet 

structure. Provide overview and operations of networking, OSI model, Web, 
FTP, eMail, DNS, TCP, IP protocols, connection. 

‐ To the student on Honor program, they have to study extended unit of 
Networking: CCNA of Cisco and passed the Cisco CCNA Examination. 

31. Software Engineering 
‐ Introduction course for software Engineering majors 
‐ Software development circle life 
‐ Step and scientific methods to develop a soft-ware. 

32. English for specific purposes 2 
‐ Advanced course of English for specific purpose 1 to continue training 

English skills in specific purpose 
33. Discrete Mathematics 2 

‐ Provide knowledge in Automat, regular and irregular grammar as well as 
formal language in discrete mathematics. 

VI. Semester 6 
34. Networking Practice 

‐ Practice the networking knowledge from previous networking courses, 
concentrate on the Linux operating systems architecture and operation. 

35. SQL Programming 
‐ Programming with SQL language, design and query database. 

36. Compilers 
‐ Principles of compilers 



College of Technology, Vietnam National University Hanoi 
Information Technology Major 

5 
Courses Description ‐ Computer Science 

‐ Knowledge of formal language, regular expression. 
‐ Learn architecture, steps and algorithm then build a compiler. 

37. Artificial Intelligence 
‐ It is the introduction course of AI with problems presenting methods, AI 

algorithms, especially in searching algorithms and searching strategies. 
‐ Provide knowledge in predicate logics in AI.  

38. Operating System Concepts 
‐ Overview of Operating System concepts, research method to control system 

progress, introduce the storage management, research on the I/O operation and 
architecture, system security and provide deeper look into Linux and 
Windows. 

39. Analysis & Design Information Systems 
‐ Provide the knowledge of steps to develop a soft-ware, and provide related 

principles  
‐ Provide methods to analysis and design information systems. 

40. Visual Programming 
‐ Provide principles of visual programming, event-oriented programming and 

effect of programming’s environment to the users. 
‐ Develop the soft-ware based on these principles base on Visual Studio/ Java. 

41. Management Science 
‐ Methods in management science, analysis by SWOT and others. 

VII. Semester 7 
42. Modern Problems of Computer Science 

‐ Provide method for students to have self-study ability via group learning. 
‐ Provide skills to have reading skill then understand more in the new 

environment  
‐ Pattern Recognition principles. 

43. Image Processing 
‐ Overview of Image Processing subject 
‐ Technique to improve image’s quality, edge-detecting methods, Hough 

transformation, Image compression algorithms. 
44. Machine Learning 

‐ Knowledge of machine learning: overview and basic principles of machine 
learning 

‐ Advance knowledge in K-nearest neighbors, SVM, Bayes, Decision tree. 
45. Natural Language Processing 

‐ Overview and principles of natural language processing. 
‐ Knowledge: Model languages: n-gram, Markov, Part of Speech tagging, 

PCFG, grammar-probability analysis. 
46. Web-based Programming 
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‐ Provide the overview of networking programming, concentrate on Client-
Server model.  

‐ PhP programming. 
47. Computer Graphics 

‐ Algorithms of computer graphics like line drawing algorithms, circle drawing 
algorithms, etc. 

‐ Process of display a object on monitor. 
‐ OpenGL programming. 

48. Ho Chi Minh’s Idea 
‐ Equip students Ho Chi Minh’s idea to apply to scientific research as well as 

other fields of real-life 
VIII. Semester 8 

49. Specific Practice 
‐ Practice the major and skills in companies, institutions.  

Additional required courses for student on Honor programs. 

50. Bio-Informatics 
‐ Introduction course of Bio-informatics 

51. Advanced English (IELTS/TOEFL) 
‐ Honor student need to study English follow the IELTS/TOEFL standard and 

take the tests to get the real score. 
52. Fundamental Standard of Engineering 

‐ Study the knowledge following the FE standard of JAPAN Engineering. 
‐ Take the FE examination. 

53. Presentation Technique 
‐ Understand step to have good presentation: effective and clear. 
‐ Training presentation skills for scientific conferences and so on. 

54. Thesis 
 

 


