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About Me

Ms. HENG Sovanmonynuth

Educations

- Master of Engineering - in Artificial Intelligence Convergence (Quantum Computing),
Pukyong National University, Busan, South Korea

- Bachelor of Science —in Computer Science, Department of Computer Studies, College of
Science, Norton University

- Bachelor of Education —in Teaching English as a Foreign Language (TEFL), Faculty of
Education, Arts, and Humanities, BELTEI International University

Professional Works

- Innovation Program Coordinator, Department of Computer Science, |IDT, CADT
- Lecturer/Researcher, Cambodia Academy of Digital Technology (CADT)

-  Product Manager, QB Technology Solution




Pre-Assessment Test

This is the Pre-Assessment Test: https://forms.gle/46RTUThWTkYEe1ux8




Course Information

e Lecturer:
e CourseTitle:
e Main Textbook:

e Number of Chapters:
* Academic Year:

* Credit:

* Lecturing Hours:

* Office Hours:

* Telephone:

e Email;

Ms. HENG Sovanmonynuth
Quantum Computing: From Theory to Practical

Michael A. Nielsen & Isaac L. Chuang — Quantum
Computation and Quantum Information (Cambridge
University Press, 10th Anniversary Edition, 2010).

11 Chapters to 8 Sessions

29.09.2026 - 04.12.2026 (10 Weeks + 2 Weeks)
2 Credits (30 Hours)

Monday & Thursday

Tuesday 09:00AM -12:00PM

(+855) 95479 274

sovanmonynuth.heng@cadt.edu.kh




Course Description

This course introduces students to the principles and applications of quantum computing.
Learners will study fundamental quantum mechanics concepts, quantum gates, circuits, and
algorithms, while practicing hands-on experimentation using Quantum Circuit Simulators.

* Quantum Education Solutions

e Quantum Finance

 Quantum Chemistry/Biomedicine

e Quantum Games

* Quantum Logistic/Routing System
 Quantum Cryptography/Cybersecurity
* Quantum Al/Machine Learning

* Quantum Information Science




Course Learning Objectives (CLOs)

By the end of the course, learners should gain the following knowledge:

CLO1: Describe the fundamental principles of quantum mechanics underlying quantum
computation.

CLO2: Explain how linear algebra and quantum formalism are used to represent qubits,
gates, and circuits.

CLOa3: Identify key quantum algorithms (e.g., Deutsch-Jozsa, Grover, Shor) and their
computational significance.

CLO4: Recognize the relationship between quantum computing and emerging domains
such as quantum field theory.




Course Learning Objectives (CLOs)

By the end of the course, learners should gain the following skills:

CLOS5: Apply guantum circuit design principles using open quantum simulator.

CLO6: Demonstrate the implementation and simulation of basic quantum algorithms on
quantum simulators.

CLO7: Analyze and evaluate the performance of quantum circuits for specific applications in
computing and optimization.

CLO8: Collaborate effectively to design and develop a final project that integrates quantum
computing concepts into creative applications.
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Course Learning Objectives (CLOs)

By the end of the course, learners should gain the following attitudes:

« CLO9: Appreciate the importance of ethical responsibility and integrity in advancing
quantum technologies.

« CLO10: Demonstrate curiosity, adaptability, and perseverance when exploring complex and
emerging guantum concepts.

e CLO11: Value teamwork and interdisciplinary collaboration in solving problems with
quantum computing.
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Course Learning Level

Course Learning

Bloom Taxonomy

Outcomes (CLOs)
KS CLOs Remember Understand Apply Analyze Evaluate | Create
CLO1 v v
CLO2 v v
Knowledge CLO3 v ;
CLO4 v v
CLOS5 4
. CLOG6 v v
Skills CLO7 ; ;
CLOS8 v v
. Receiving Responds to . ... .
Attitude CLOs Valuing | Organization Internalize Values
Phenomena Phenomena
CLO9S v v
Attitude CLO10 v v
CLO11 v v
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Course Outline

For every 1 contact hour (RL + P + BL combined), students should expect 1-2 hours of SDL.

Session Topic Contact Hours Required Assignments
RL| P | BL| SDL Reading
1 Introduction to Quantum Computing 1 1 1 3 TBP TBP
2 The Basic of Quantum Mechanics 1 1 1 3 TBP TBP
3 Quantum Algorithms 1 1 1 3 TBP TBP
4 Quantum Fourier Transform 1 1 1 3 TBP TBP
5 Quantum Errors & Noises 1 1 1 3 TBP TBP
6 Quantum Machine Learning 1 1 1 4 TBP TBP
7 Quantum Chemistry 1 1 1 4 TBP TBP
8 Quantum Cryptography 1 1 1 4 TBP TBP
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Course Assessment

This is a practical course; the assessment will be based on your project work.
1. Attendance: 10%

2. Class Participation: 10%
3. Weekly Assignment: 15%
4. Capstone Project: 25%
5. Final Exam: 40%




Al Ethic and Use Guildlines

The Traffic Light Framework for Al Use

{3

No Al Permitted

Closed-book exams, live labs,
pen-and-paper tests. Al use

Examples

In-class exams
Live coding labs
Pen-and-paper tests

Assessments that must be
completed without Al

0000

equals academic misconduct.

GREEN

Al Required, Full Disclosure

1 ' f 1 ' ?
,|A| ~|= -|Al|=|=
8 LT 0
Al supports specific stages. The assignment explicitly
The student’s own reasoning requires Al. Students are graded
must be clearly present and on the quality of their Al use.
disclosed.
Examples Examples
Brainstorming and idea generation Q Al-supported research and analysis
Summarizing readings Q Generating and comparing ideas
Drafting and editing Q Creating drafts, code, or designs
Explaining concepts Q Reflecting on and evaluating Al outputs
Must disclose how Al was used Q Full disclosure of tools and prompts used

0 Default rule: If a brief states no Al level, the assignment is treated as . Unsure? Ask before you start — not after you submit.

CADT | Institute of Digital Technology — Al Ethics & Use Guidelines
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Course Schedule

I Course Schedule for Gen 10 _SE

Total Weeks: 10 Weeks
Class Time: 2 Session (3 hours: 1.5 hours-Lecture & 1.5 hours-Practical Lab)

October November December

Note:

e 12 Oct: Pchum Ben Festival

* 15 0ct: King Father’s Commemoration Day
29 0ct: King Coronation Day

* 9 Nov: Independence Day

23 Nov: Water Festival

* 19-30 Nov: Seminar
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Course Communication

Telegram group: daily communication

Microsoft Teams Class: class material, assignment, & final project

[\
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Next Actions

What to do

- Form ateam of 2-5

- Prepare for a Presentation

- Sendteam info in Telegram Group

E.g. Group 1: Quantum Machine learning
1. Kak Kannika
2. Khov Somawatey
3. Cheng Socheat
4. Chao Sunly
5. Kheng Chamnan

18






