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课程详述
COURSE SPECIFICATION

以下课程信息可能根据实际授课需要或在课程检讨之后产生变动。如对课程有任何疑问，请联
系授课教师。

The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the  course at the end of the session. Queries about the  course should be
directed to the course instructor.

1. 课程名称 Course Title
人工智能模型与算法导论

Introduction to AI Models and Algorithms

2.
授课院系

Originating Department

系统设计与智能制造学院 

School of System Design and Intelligent Manufacturing

3.
课程编号

Course Code
SDM172

4. 课程学分 Credit Value 3

5. 课程类别

Course Type
通识选修课程 General Education (GE) Elective Courses

6.
授课学期

Semester 
秋季 Fall

7.
授课语言

Teaching Language
中英双语 English & Chinese

8.

授课教师、所属学系、联系方
式（如属团队授课，请列明其他
授课教师）

Instructor(s), Affiliation&
Contact
（For team teaching, please list 
all instructors）

陈剑 教授

系统设计与智能制造学院

chenj8@sustech.edu.cn
 Chen Jian Professor
School of System Design and Intelligent Manufacturing
chenj8@sustech.edu.cn

9.
实验员/助教、所属学系、联系
方式

Tutor/TA(s), Contact
待公布 To be announced 

10.
选课人数限额(可不填)

Maximum
Enrolment（Optional）

1



12.
先修课程、其它学习要求
Pre-requisites or  Other
Academic Requirements

MA117 高等数学（上）、PHY105 大学物理（上）

MA117 Calculus I，PHY105 College Physics I

13.
后续课程、其它学习规划 
Courses for which this course
is a pre-requisite

无 NIL

14. 其它要求修读本课程的学系
Cross-listing Dept.

无 NIL

教学大纲及教学日历 SYLLABUS
15. 教学目标 Course Objectives

《人工智能模型与算法导论》是一门以 AI 中的数学建模和算法设计为纽带，融合计算机科学、物理学、运筹学等多学科核

心内容的综合性课程。旨在培养学生对人工智能算法、数学建模的深刻理解，并结合 Julia 编程开发更广泛的应用领域，更

好地理解世界本质。教学目标包括人工智能算法导论简史，掌握数学建模过程、比例性和几何相似性，人工智能模型拟

合，离散模型的优化，进行图论建模，使用决策理论和连续优化；理解机器学习、人工神经网络、基于 Q-learning 强化学

习等知识。此外，课程为巩固对算法背后的原理和逻辑思维，还设置使用 JULIA 语言进行优化、强化学习实验课。通过这

些内容的学习，学生将能够运用人工智能模型解决数学、运筹学、工程、管理、生命科学等多学科和计算机科学等领域多

种学科领域的问题，为未来的学术研究或职业生涯打下坚实的基础。

"Introduction to AI Models and Algorithms" is a comprehensive course that combines the core contents of computer 
science, physics, operations research and other disciplines with mathematical modeling and algorithm design in AI. It 
aims to train students to have a deep understanding of artificial intelligence algorithms, mathematical modeling, and 
develop broader application areas in conjunction with Julia programming to better understand the nature of the world. 
Teaching objectives include a brief history of introduction to artificial intelligence algorithms, mastery of mathematical 
modeling processes, scale and geometric similarity, AI model fitting, optimization of discrete models, graph theory 
modeling, use of decision theory and continuous optimization; Understand machine learning, artificial neural networks, Q-
learning based reinforcement learning and other knowledge. In addition, in order to consolidate the principles and logical 
thinking behind the algorithm, the course also sets up an optimization and reinforcement learning experiment course 
using JULIA language. Through the study of these contents, students will be able to use artificial intelligence models to 
solve problems in multiple disciplines such as mathematics, operations research, engineering, management, life 
sciences, and computer science, laying a solid foundation for future academic research or career.

16. 预达学习成果 Learning Outcomes

学生将能够运用人工智能模型解决数学、运筹学、工程、管理、生命科学等多学科和计算机科学等领域多种学科领域的问

题，为未来的学术研究或职业生涯打下坚实的基础。

Students will  be able to apply AI models to solve problems in multiple disciplines such as mathematics, operations
research, engineering, management, life sciences, and computer science, laying a solid foundation for future academic
research or career.

17. 课程内容及教学日历 （如授课语言以英文为主，则课程内容介绍可以用英文；如团队教学或模块教学，教学日历须注明主
讲人）
Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if 
this is a team teaching or module course.)

2

11. 授课方式

Delivery Method
讲授

Lectures

习题/辅导/讨论

Tutorials

实验/实习

Lab/Practical

其它(请具体注明)

Other（Please specify）

总学时

Total

学时数

Credit Hours

32 32 64



理论课：

周次Weeks 课程内容 Course Contents 教学时数 Hours

1 人工智能算法导论简史 Brief history of Introduction to Artificial Intelligence
Algorithms

2

2 数学建模过程、比例性和几何相似性 The Mathematical modeling process,
Proportionality, and Geometric Similarity

2

3 模型拟合 Model Fitting 2

4 离散模型的优化 Optimization of discrete models 2

5 图论建模 Modeling Using Graph Theory 2

6 决策论建模 Modeling with Decision Theory 2

7 连续优化建模 Optimization of Continuous Models 2

8 搜索算法基础 Basic search algorithm 2

9 智能搜索 Intelligent search 2

10 进化算法 Evolutionary algorithm 2

11 期中大作业讨论 Middle-term Project Discussion 2

12 群体智 能：蚁群优 化 与粒子群优 化 Swarm intelligence:  ant  colony
optimization and particle swarm optimization

2

13 机器学习 Machine learning 2

14 人工神经网络 Artificial neural networks 2

15 基于Q-learning的强化学习 Q-learning based reinforcement learning 2

16 期末大作业讨论 Final Project Discussion 2

实验课：

周次Weeks 课程内容 Course Contents 教学时数 Hours

1 Julia 语言和功能简介  Introduction to the Julia Language and Functions 2

3



2
变量常量范围和模块、重要的数据结构 Variables, Constants, Scopes, 
Modules，and Built-in Data Structures

2

3
用户定义的数据结构和类型系统，控制流User Defined Data Structures and
the Type,System, Control Flow

2

4 宏及其构建块，数组与线性代数 Macros,Arrays and Linear Algebra 2

5 常微分方程算法编程 Ordinary Differential Equation Algorithm programming 2

6 偏微分方程算法编程 Partial Differential Equation Algorithm programming 2

7 全局优化算法编程  Global Optimization Algorithm programming 2

8

编程及讨论 Programming and Discussion

2

9 2

10 期中大作业汇报Mid-term Big Job Report 2

11 局部优化算法编程 Local Optimization Algorithm programming 2

12 神经网络 Neural Networks 2

13 贝 叶 斯 方 法 估 计 算 法 编 程  Bayesian  method  Estimation  Algorithm
programming

2

14

编程及讨论 Programming and Discussion

2

15 2

16 期末大作业汇报 Final Assignment Report 2

18. 教材及其它参考资料 Textbook and Supplementary Readings

教材/Textbook：
1. Rishal Hurbans. Grokking Artificial Intelligence Algorithms. 1st ed. Shelter Island, NY: Manning Publications, 2020.
2. Frank R. Giordano, William Fox, Steven Horton, A First Course in Mathematical Modeling, 5st ed. Boston:  Cengage

Learning, 2013.
3. Clemens Heitzinger  ,  Algorithms with JULIA: Optimization, Machine Learning, and Differential Equations Using the

JULIA Language, 1st ed. Switzerland: Springer, 2022.

课程评估ASSESSMENT

4

https://www.manning.com/books/grokking-artificial-intelligence-algorithms?a_aid=gaia&a_bid=6a1b836a
https://link.springer.com/book/10.1007/978-3-031-16560-3#author-0-0


19. 评估形式
Type of 
Assessment

评估时间
Time

占考试总成绩百分比
% of final
score

违纪处罚
Penalty

备注
Notes

出勤Attendance 5

课堂表现
Class 
Performance

5

小测验
Quiz
课程项目 Projects 40

平时作业
Assignments

10

期中考试
Mid-Term Test
期末考试
Final Exam
期末报告
Final 
Presentation

40

其它（可根据需要
改写以上评估方
式）
Others (The 
above may be 
modified as 
necessary)

20. 记分方式 GRADING SYSTEM
RA.  十三级等级制 Letter Grading
 B. 二级记分制（通过/不通过） Pass/Fail Grading

课程审批REVIEW AND APPROVAL
21. 本课程设置已经过以下责任人/委员会审议通过

This Course has been approved by the following person or committee of authority

2025年 4月 27 日

5



课程详述
COURSE SPECIFICATION

以下课程信息可能根据实际授课需要或在课程检讨之后产生变动。如对课程有任何疑问，请联
系授课教师。

The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the  course at the end of the session. Queries about the  course should be
directed to the course instructor.

1. 课程名称 Course Title
人工智能模型与算法导论

Introduction to AI Models and Algorithms

2.
授课院系

Originating Department

系统设计与智能制造学院 

School of System Design and Intelligent Manufacturing

3.
课程编号

Course Code
SDM172

4. 课程学分 Credit Value 3

5. 课程类别

Course Type
通识选修课程 General Education (GE) Elective Courses

6.
授课学期

Semester 
秋季 Fall

7.
授课语言

Teaching Language
中英双语 English & Chinese

8.

授课教师、所属学系、联系方
式（如属团队授课，请列明其他
授课教师）

Instructor(s), Affiliation&
Contact
（For team teaching, please list 
all instructors）

陈剑 教授

系统设计与智能制造学院

chenj8@sustech.edu.cn
 Chen Jian Professor
School of System Design and Intelligent Manufacturing
chenj8@sustech.edu.cn

9.
实验员/助教、所属学系、联系
方式

Tutor/TA(s), Contact
待公布 To be announced 

10.
选课人数限额(可不填)

Maximum
Enrolment（Optional）

6



12.
先修课程、其它学习要求
Pre-requisites or  Other
Academic Requirements

13.
后续课程、其它学习规划 
Courses for which this course
is a pre-requisite

无 NIL

14. 其它要求修读本课程的学系
Cross-listing Dept.

无 NIL

教学大纲及教学日历 SYLLABUS
15. 教学目标 Course Objectives

《人工智能模型与算法导论》是一门以 AI 中的数学建模和算法设计为纽带，融合计算机科学、物理学、运筹学等多学科核

心内容的综合性课程。旨在培养学生对人工智能算法、数学建模的深刻理解，并结合 Julia 编程开发更广泛的应用领域，更

好地理解世界本质。教学目标包括人工智能算法导论简史，掌握数学建模过程、比例性和几何相似性，人工智能模型拟

合，离散模型的优化，进行图论建模，使用决策理论和连续优化；理解机器学习、人工神经网络、基于 Q-learning 强化学

习等知识。此外，课程为巩固对算法背后的原理和逻辑思维，还设置使用 JULIA 语言进行优化、强化学习实验课。通过这

些内容的学习，学生将能够运用人工智能模型解决数学、运筹学、工程、管理、生命科学等多学科和计算机科学等领域多

种学科领域的问题，为未来的学术研究或职业生涯打下坚实的基础。

"Introduction to AI Models and Algorithms" is a comprehensive course that combines the core contents of computer 
science, physics, operations research and other disciplines with mathematical modeling and algorithm design in AI. It 
aims to train students to have a deep understanding of artificial intelligence algorithms, mathematical modeling, and 
develop broader application areas in conjunction with Julia programming to better understand the nature of the world. 
Teaching objectives include a brief history of introduction to artificial intelligence algorithms, mastery of mathematical 
modeling processes, scale and geometric similarity, AI model fitting, optimization of discrete models, graph theory 
modeling, use of decision theory and continuous optimization; Understand machine learning, artificial neural networks, Q-
learning based reinforcement learning and other knowledge. In addition, in order to consolidate the principles and logical 
thinking behind the algorithm, the course also sets up an optimization and reinforcement learning experiment course 
using JULIA language. Through the study of these contents, students will be able to use artificial intelligence models to 
solve problems in multiple disciplines such as mathematics, operations research, engineering, management, life 
sciences, and computer science, laying a solid foundation for future academic research or career.

16. 预达学习成果 Learning Outcomes

学生将能够运用人工智能模型解决数学、运筹学、工程、管理、生命科学等多学科和计算机科学等领域多种学科领域的问

题，为未来的学术研究或职业生涯打下坚实的基础。

Students will  be able to apply AI models to solve problems in multiple disciplines such as mathematics, operations
research, engineering, management, life sciences, and computer science, laying a solid foundation for future academic
research or career.

17. 课程内容及教学日历 （如授课语言以英文为主，则课程内容介绍可以用英文；如团队教学或模块教学，教学日历须注明主
讲人）
Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if 
this is a team teaching or module course.)

7

11. 授课方式

Delivery Method
讲授

Lectures

习题/辅导/讨论

Tutorials

实验/实习

Lab/Practical

其它(请具体注明)

Other（Please specify）

总学时

Total

学时数

Credit Hours

32 32 64



理论课：

周次Weeks 课程内容 Course Contents 教学时数 Hours

1 人工智能算法导论简史 Brief history of Introduction to Artificial Intelligence
Algorithms

2

2 数学建模过程、比例性和几何相似性 The Mathematical modeling process,
Proportionality, and Geometric Similarity

2

3 模型拟合 Model Fitting 2

4 离散模型的优化 Optimization of discrete models 2

5 图论建模 Modeling Using Graph Theory 2

6 决策论建模 Modeling with Decision Theory 2

7 连续优化建模 Optimization of Continuous Models 2

8 机器学习 Machine learning 2

9 搜索算法 Search algorithms 2

10 期中大作业讨论 Middle-term Project Discussion 2

11 智能优化 I Intelligent Optimization I 2

12 智能优化 II Intelligent Optimization II 2

13 人工神经网络 I Artificial neural networks I 2

14 人工神经网络 II Artificial neural networks II 2

15 基于 Q-learning 的强化学习 Q-learning based reinforcement learning 2

16 期末大作业讨论 Final Project Discussion 2

实验课：

周次Weeks 课程内容 Course Contents 教学时数 Hours

1 Julia 环境安装与 基 础操作  Julia  Environment  Installation  and  Basic 2

8



Operations 

2 函数的进阶使用 Advanced usage of functions 2

3 Julia 数据结构的核心应用 Core Applications of Data Structures in Julia 2

4 程序控制流 Program Control Flow 2

5
Julia 线性代数基础、微分差分方程与自定义类型核心应用 Core 
Applications of Julia in Linear Algebra, Differential-Difference Equations, 
and Custom Types

2

6 文件输入/输出 (I/O) 与数据处理 File Input/Output (I/O) and Data Processing 2

7 元编程与宏 Metaprogramming and MacrosCorresponding 2

8 高效编写高性能代码 Efficiently Write Efficient Code 2

9

期中大作业 Middle-term Project

2

10 2

11 并行计算 Parallel Computing in Julia 2

12 数据处理 Working with Data 2

13 科学计算库 Scientific Libraries 2

14 基于 Julia 的人工智能 AI with Julia 2

15

期末大作业 Final Project

2

16 2

18. 教材及其它参考资料 Textbook and Supplementary Readings

教材/Textbook：
4. Rishal Hurbans. Grokking Artificial Intelligence Algorithms. 1st ed. Shelter Island, NY: Manning Publications, 2020.
Frank R. Giordano, William Fox, Steven Horton, A First Course in Mathematical Modeling, 5st ed. Boston:  Cengage 
Learning, 2013.

5.
Antonello Lobianco. (2025). Julia Quick Syntax Reference: A Pocket Guide for Data Science Programming (2nd ed.). 
Apress Media, LLC. New York, NY, USA.

6.
7. Clemens Heitzinger  ,  Algorithms with JULIA: Optimization, Machine Learning, and Differential Equations Using the

JULIA Language, 1st ed. Switzerland: Springer, 2022.

9

https://link.springer.com/book/10.1007/978-3-031-16560-3#author-0-0
https://www.manning.com/books/grokking-artificial-intelligence-algorithms?a_aid=gaia&a_bid=6a1b836a


课程评估ASSESSMENT
19. 评估形式

Type of 
Assessment

评估时间
Time

占考试总成绩百分比
% of final
score

违纪处罚
Penalty

备注
Notes

出勤Attendance 5

课堂表现
Class 
Performance

5

小测验
Quiz
课程项目 Projects 40

平时作业
Assignments

10

期中考试
Mid-Term Test
期末考试
Final Exam
期末报告
Final 
Presentation

40

其它（可根据需要
改写以上评估方
式）
Others (The 
above may be 
modified as 
necessary)

20. 记分方式 GRADING SYSTEM
A.  十三级等级制 Letter Grading
 B. 二级记分制（通过/不通过） Pass/Fail Grading

课程审批REVIEW AND APPROVAL
21. 本课程设置已经过以下责任人/委员会审议通过

This Course has been approved by the following person or committee of authority

10


