Intelligent Manufacturing Engineering Program
(2022 revision)
1 Basic Information and Credit Requirements
Intelligent Manufacturing Engineering (080213T): A 4-year program leading to a Bachelor of Engineering degree. The minimum academic requirements include 169 degree credits and 6 non-degree credits (comprising 2 credits for military skills training, 2 credits for extracurricular activities, and 2 credits for productive labor), with compliance to the National Student Physical Health Standards.
2 Training Objectives
To address the strategic priorities of building China into a manufacturing powerhouse and the needs of regional economic and social development, we are driving the transformation and high-quality growth of the manufacturing sector. This initiative aims to cultivate versatile and innovative professionals with well-rounded personalities, a strong sense of social responsibility, and an innovative mindset. These individuals will possess a global perspective, solid academic foundations, and practical skills. By integrating next-generation information technology with advanced manufacturing technologies, they will be equipped to engage in scientific research, technological development, design, production, and management in smart manufacturing fields.
Within approximately five years after graduation, the following goals can be achieved:
(1) Possess excellent ideological qualities, scientific literacy, and humanistic competence.
(2) Capable of applying knowledge and technologies in intelligent manufacturing to solve complex engineering problems.
(3) Possess the capability to conduct scientific research, technological development, design and manufacturing, as well as production management in the field of intelligent manufacturing engineering.
(4) Possess teamwork awareness and communication skills, organizational coordination abilities, innovative spirit, and leadership capabilities.
(5) Possess lifelong learning capabilities, sustainable development concepts, and an international perspective to guide future development.
3 Graduation Requirements
(1) Engineering knowledge: Proficient in natural sciences such as mathematics, physics, and chemistry, with strong computational and analytical skills.
Key Point 1-1: Capable of articulating complex intelligent manufacturing engineering problems through mathematics, natural sciences, engineering fundamentals, and specialized knowledge.
Key Point 1-2: Capable of selecting a mathematical model for complex intelligent manufacturing systems or production processes, and meeting precision requirements.
Key indicators 1-3: Capable of rigorous mathematical modeling and reasoning for intelligent manufacturing processes, with clear explanations provided.
Key indicators 1-4: Capable of analyzing and proposing solutions to complex engineering challenges in smart manufacturing processes, with efforts to enhance them.
(2) Problem Analysis: Possess solid expertise in intelligent manufacturing engineering and the ability to apply acquired knowledge to solve complex engineering problems in this field.
Key Point 2-1: Apply fundamental principles of mathematics, natural sciences, and engineering to identify and evaluate critical components in complex engineering problems.
Key Point 2-2: Capable of applying fundamental principles and mathematical modeling methods from mathematics, natural sciences, and engineering sciences to accurately address complex intelligent manufacturing engineering challenges.
Key Point 2-3: Master literature retrieval methods and apply them to the selection of design schemes in intelligent manufacturing.
Key indicators 2-4: Capable of analyzing influencing factors for complex engineering problems in intelligent manufacturing processes and proposing effective solutions.
(3) Design/Development of Solutions: Possess the capability to design intelligent manufacturing systems, products, and operations, with a certain level of innovative design skills; be able to consider social, safety, legal, cultural, and environmental factors during the design and development process.
Key Objective 3-1: Master the fundamental design and development methodologies for the entire lifecycle of intelligent manufacturing engineering and product development, and understand the various factors influencing design objectives and technical solutions in intelligent manufacturing.
Key Objective 3-2: Capable of designing and developing complex intelligent manufacturing systems, products, or processes to meet specific requirements.
Key Objective 3-3: Capable of designing complex intelligent manufacturing systems, products, or production processes, with innovative thinking integrated throughout the design.
Key indicators 3-4: When designing complex intelligent manufacturing systems and evaluating the rationality of solutions, factors such as social, health, safety, legal, cultural, and environmental aspects should be considered.
(4) Research: Capable of formulating experimental protocols, conducting experiments, analyzing and interpreting experimental data and results, with preliminary scientific research and technological development capabilities.
Key Objective 4-1: Capable of investigating and analyzing solutions to complex intelligent manufacturing engineering problems based on scientific principles, through literature review or relevant methodologies.
Indicator 4-2: Capable of selecting research approaches and designing experimental protocols based on specific needs and subject characteristics.
Key Point 4-3: Capable of constructing experimental systems based on the experimental design of intelligent manufacturing systems, conducting experiments safely, and accurately collecting experimental data.
4-4: The ability to analyze and interpret the experimental results of the intelligent manufacturing system, and to draw reasonable and effective conclusions through information synthesis.
(5) Utilization of modern tools: Possesses the capability to systematically articulate, model, analyze, solve, and validate engineering problems in intelligent manufacturing, and optimizes solutions with computer-aided methods. Demonstrates proficiency in selecting and applying appropriate technologies, resources, modern engineering tools, and information technology tools in practical intelligent manufacturing engineering.
Key Point 5-1: Understand the principles and methods of using modern instruments, information technology tools, engineering tools, and simulation software commonly used in intelligent manufacturing engineering, and recognize their limitations.
Key Point 5-2: Capable of selecting and utilizing appropriate instruments, information resources, engineering tools, and simulation software related to intelligent manufacturing to analyze, calculate, and design complex intelligent manufacturing engineering problems.
Key Point 5-3: Capable of developing or selecting modern tools tailored to specific requirements for intelligent manufacturing system objects, simulating and predicting engineering challenges in smart manufacturing, and analyzing their limitations.
(6) Engineering and Society: Capable of understanding the societal, health, safety, legal, and cultural impacts of evaluating smart manufacturing engineering practices and solutions to complex engineering problems, as well as the responsibilities that should be assumed.
Key Point 6-1: Understand the technical standards, intellectual property, industrial policies, and legal frameworks in the field of intelligent manufacturing, and comprehend how diverse socio-cultural contexts influence engineering practices.
Indicator 6-2: Capable of analyzing and evaluating the impact of intelligent manufacturing engineering practices on society, health, safety, law, and culture, as well as the influence of these constraints on project implementation, and understanding the responsibilities to be undertaken.
(7) Environment and Sustainable Development: Capable of understanding and evaluating the environmental and social impacts of engineering practices addressing complex engineering challenges.
Indicator 7-1: Know and understand the concept and meaning of environmental protection and sustainable development.
Key Point 7-2: To evaluate the sustainability of intelligent manufacturing practices from the perspective of environmental protection and sustainable development, and to assess potential harm and risks to humans and the environment throughout the product lifecycle.
(8) Professional Ethics: Possess the ideal of striving for national prosperity and ethnic flourishing. Demonstrate literacy in humanities and social sciences, social responsibility, and the ability to comprehend and adhere to engineering ethics and standards in practical engineering practice, fulfilling professional duties.
Key indicator 8-1: Possess sound values, understand the relationship between individuals and society, and comprehend China's national conditions.
Key Point 8-2: Understand the professional ethics and standards of engineering, including honesty, fairness, and integrity, and consciously adhere to them in intelligent manufacturing practices.
Key Point 8-3: Understand engineers 'social responsibility to the public's safety, health, and well-being, as well as environmental protection, and be able to consciously fulfill these responsibilities in engineering practice.
(9) Individuals and teams: Possess strong adaptability, confidence, and flexibility in handling interpersonal and workplace environments, capable of assuming appropriate roles within multidisciplinary teams.
Key Indicator 9-1: Capable of effective communication with members from other disciplines, attentive to others' opinions, and collaborative in teamwork.
Key Point 9-2: Capable of working independently or collaboratively within a team, and taking on appropriate responsibilities as needed.
Key Performance Indicator 9-3: Capable of organizing, coordinating, and directing team efforts to contribute to team development.
(10) Communication: Capable of effective communication and exchange with industry peers and the public regarding complex engineering issues in intelligent manufacturing, including writing reports and design documents, delivering presentations, and responding to instructions. Possesses a certain international perspective, with proficiency in reading English-language publications in the field, and the ability to communicate and interact in cross-cultural contexts.
Key Point 10-1: Capable of articulating professional insights on intelligent manufacturing through verbal presentations, written reports, or visual diagrams, effectively addressing critiques, and demonstrating proficiency in industry-specific communication with peers and the public.
Key Point 10-2: Understand the international trends and research hotspots in the field of intelligent manufacturing, and appreciate the diversity and cultural differences across the world.
Indicator 10-3: Possess cross-cultural communication skills in both verbal and written forms, enabling basic professional communication in multicultural contexts.
(11) Project Management: Understand and master the principles of engineering management and economic decision-making methods, and be able to apply them in a multidisciplinary environment.
Key Point 11-1: Master the management and economic decision-making methods involved in intelligent manufacturing engineering projects.
Key Point 11-2: Understand the cost structure throughout the entire lifecycle and process of intelligent manufacturing projects and products, and comprehend the engineering management and economic decision-making involved.
Key Objective 11-3: To apply intelligent manufacturing engineering management and economic decision-making methods in the design and development of solutions within a multidisciplinary environment, including simulation environments.
(12) Lifelong learning: Possess awareness of lifelong learning and the ability to adapt to societal and technological advancements.
Indicator 12-1: Recognize the importance of self-directed and lifelong learning in the context of social development.
Key indicator 12-2: The ability to learn independently, including understanding technical issues, summarizing knowledge, and formulating questions.
4 Curriculum System and Credit Ratio	
	curriculum system
	credit
	percentage
	class hour

	General Public Courses
	obligatory
	86
	50.8%
	1437 weeks and 6 days

	
	take as an elective course
	4
	2.4%
	64

	General Education Courses
	take as an elective course
	10
	5.9%
	160

	Professional Education Curriculum
	Professional Platform Courses (Required)
	14.5
	8.6%
	226+3 weeks

	
	Core Professional Courses (Required)
	44.5
	26.4%
	402 weeks + 24.5 weeks

	
	Personalized Elective Courses (Elective)
	4
	2.4%
	72

	Innovation and Entrepreneurship Education Course
	obligatory
	1
	0.6%
	16

	
	take as an elective course
	5
	3.0%
	80

	amount to
	169
	100%
	2457+32.5 weeks
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	credit
	percentage
	remarks

	Mathematics and Natural Science Courses
	28.5
	16.9%
	≥15%

	Engineering Foundation Courses, Professional Foundation Courses, Professional Courses
	58.5
	34.6%
	≥30%

	Engineering Practice and Graduation Project (Thesis)
	34
	20.1%
	≥20%

	General Education Courses in Humanities and Social Sciences
	48
	28.4%
	≥15%

	amount to
	169
	100%
	


5 Course Structure and Recommended Semester
5.1 Public Foundation Courses (86+4 credits)
	order
Number
	curriculum
encoding
	course title
	Course English Name
	study
component
	total class hours
	Recommended for repair
Semester
	remarks

	1
	720GS001
	思想道德修养与法律基础
	Ideological and Moral Cultivation and the Basis of Law
	3
	48
	One autumn
	

	2
	720GS002
	中国近现代史纲要
	Outline of Contemporary Chinese History
	3
	48
	One spring
	

	3
	720GS003
	马克思主义基本原理概论
	Introduction to the Basic Principles of Marxism
	3
	48
	Er Qiu
	

	4
	720GS004
	毛泽东思想和中国特色社会主任理论体系概论
	Principles of Mao Zedong Thought and the Theoretical System of Socialism with Chinese Characteristics
	5
	80
	Erchun
	

	5
	720GS005
	形势与政策（1）
	Situation and Policy (1)
	0.5
	8
	One autumn
	

	6
	720GS006
	形势与政策（2）
	Situation and Policy (2)
	0.5
	8
	One spring
	

	7
	720GS007
	形势与政策（3）
	Situation and Policy (3)
	0.5
	8
	Er Qiu
	

	8
	720GS008
	形势与政策（4）
	Situation and Policy (4)
	0.5
	8
	Erchun
	

	9
	620GT001
	体育（1）
	Physical Education(1)
	1
	32
	One autumn
	

	10
	620GT002
	体育（2）
	Physical Education(2)
	1
	32
	One spring
	

	11
	620GT003
	体育（3）
	Physical Education(3)
	0.5
	24
	Er Qiu
	

	12
	620GT004
	体育（4）
	Physical Education(4)
	0.5
	24
	Erchun
	

	13
	620GT005
	体育（5）
	Physical Education(5)
	1
	32
	the three autumn jobs
	

	14
	104GT002
	军事理论
	Military Theory
	2
	36
	One autumn
	

	15
	210GX001
	大学生心理健康指导
	Mental Health Guidance for College Students
	2
	32
	One spring
	

	16
	510GY001
	大学英语（1）
	College English (1)
	2
	32
	One autumn
	

	17
18
19
	510GY002
	大学英语（2）
	Select 2 courses (4 credits) according to the course selection notice

	
	510GY003
	大学英语（3）
	

	
	Other advanced foreign language courses
	

	
	510GY007
	学术英语（1）
	Academic English(1)
	2
	32
	Erchun
	

	20
	610GJ001
	大学计算机
	College Computer
	2.5
	54
	One autumn
	Experiment 30 hours

	21
	610GJ002
	Python程序设计
	Python
	2.5
	40
	One spring
	

	22
	550GL013
	高等数学（1）上
	Advanced Mathematics (1) part 1
	5
	80
	One autumn
	

	23
	550GL014
	高等数学（1）下
	Advanced Mathematics (1) part 2
	5
	80
	One spring
	

	24
	550GL019
	线性代数
	Liner Algebra
	2.5
	40
	One spring
	

	25
	550GL011
	复变函数与积分变换
	Complex Variable Analysis
	2
	32
	Er Qiu
	

	26
	550GL012
	概率论与数理统计（1）
	Probability and Statistics (1)
	3
	48
	Er Qiu
	

	27
	550GL020
	计算方法
	Calculation Method
	2
	32
	Erchun
	

	28
	550GL001
	大学物理（1）上
	College Physics(1) Part 1
	4
	64
	One spring
	

	29
	550GL006
	大学物理实验（1）上
	College Physics Experiment(1) Part 1
	1
	30
	One spring
	

	30
	550GL002
	大学物理（1）下
	College Physics(1) Part 2
	3
	48
	Er Qiu
	

	31
	550GL007
	大学物理实验（1）下
	College Physics Experiment(1) Part 2
	1
	30
	Er Qiu
	

	32
	780GL027
	工程化学基础
	Fundamentals of Engineering Chemistry
	2
	40
	One autumn
	Experiment 8: 8 class hours

	33
	590GL004
	工程制图（1）上
	Engineering Graphics(1) Part 1
	2
	32
	One autumn
	

	34
	590GL005
	工程制图（1）下
	Engineering Graphics(1) Part 2
	3
	48
	One spring
	

	35
	590GL006
	工程制图综合训练（1）
	Comprehensive Training of Engineering Graphics(1)
	1
	1 week
	Er Xia
	

	36
	606GL003
	工程力学（2）上
	Engineering Mechanics(2) part 1
	3.5
	56
	Er Qiu
	

	37
	606GL004
	工程力学（2）下
	Engineering Mechanics(2) part 2
	2.5
	40
	Erchun
	

	38
	606GL007
	工程力学实验（1）
	Experimental Engineering Mechanics(1)
	1
	32
	Er Qiu
	

	39
	610GL006
	电工电子学（Ⅲ）
	Electrical and Electronic （Ⅲ）
	4
	64
	Er Qiu
	

	40
	610GL007
	电工电子学实验（Ⅲ）
	Electrical and Electronic Experiment(Ⅲ)
	0.5
	15
	Er Qiu
	

	41
	610GL001
	电工电子实习（Ⅰ）
	Electrics and Electronics Practice(Ⅰ)
	1
	1 week
	Er Qiu
	

	42
	590GL001
	工程训练（1）
	Engineering Training(1)
	4
	4 weeks
	Erchun
	

	43
	104GT001
	军事技能训练
	2 credits (not included in degree credits), uniformly arranged by the Department of Military Education

	44
	
	第二课堂
	2 credits (not included in degree credits), arranged by the Youth League Committee

	45
	
	生产劳动
	2 credits (not included in degree requirements), arranged by the Student Affairs Office


5.2 General Education Courses (10 credits)
	order number
	module
	Elective requirements

	1
	Chinese Classics and Chinese Culture
	Elective 2 credits

	2
	Data Science and Artificial Intelligence
	Elective 2 credits

	3
	Aesthetic Appreciation and Liberal Arts
	Elective 2 credits

	4
	Ecological Environment and Life Care
	Elective 2 credits

	5
	Civilization Dialogue and World Vision
	Elective 2 credits

	
	Social Research and Contemporary China
	


5.3 Professional Education Curriculum (14.5 credits for specialized platform courses, 44.5 credits for core professional courses, and 4 credits for personalized electives)
5.3.1 Professional Platform Courses (14.5 credits)
	order
Number
	curriculum
encoding
	course title
	Course English Name
	credit
	total class hours
	Recommended semester
	remarks

	1
	596ZP004
	coachwork Ⅱ
	Design and Manufacturing Ⅱ
	4
	72
	the three autumn jobs
	Experiment 8: 8 class hours

	2
	596ZP005
	Design and Manufacturing Course Design
	Course Practice of Design and Manufacturing Ⅱ
	2
	2 weeks
	the three autumn jobs
	

	3
	593ZH002
	Fundamentals of Engineering Materials and Mechanical Manufacturing
	Engineering Materials & Manufacturing Foundation
	2.5
	48
	Erchun
	Experiment 8: 8 class hours

	4
	591ZP004
	Fundamentals of Mechanical Control Engineering
	Fundamentals of Machine Control
	2
	36
	the three autumn jobs
	Experiment 4: 4 class hours

	5
	592ZP003
	Fundamentals of Thermal Engineering and Fluid Mechanics
	Fundamentals of thermal engineering and hydrodynamics
	3
	54
	the three autumn jobs
	Experiment 6: 8 class hours

	6
	590GL020
	Engineering Economics and Society
	Engineering Economics and Society
	1
	16
	spring
	


5.3.2 Core Professional Courses (44.5 credits)
	order
Number
	curriculum
encoding
	course title
	Course English Name
	study
component
	total class hours
	Recommended for repair
Semester
	remarks

	1
	596ZH001
	智能制造导论
	Introduction to Intelligent Manufacturing
	1
	16
	Er Xia
	

	2
	596ZH002
	认识实习
	Cognitive Practice
	1
	1 week
	Er Xia
	

	3
	596ZH003
	数据库原理与应用
	Principle and Application of Database
	2
	38
	Erchun
	Experiment 6: 8 class hours

	4
	596ZH008
	人工智能
	Artificial Intelligence
	2
	36
	Erchun
	Experiment 4: 4 class hours

	5
	596ZH005
	微机原理与嵌入式系统
	Embedded Systems and Applications
	3
	54
	Erchun
	Experiment 6: 8 class hours

	6
	596ZH006
	微机原理与嵌入式系统课程设计
	Course Practice of
Microcomputer Principle and Embedded System
	1.5
	1.5 weeks
	summer
	

	7
	596ZH007
	传感器与测试技术
	Sensors and Measurement Technology
	2
	38
	the three autumn jobs
	Experiment 6: 8 class hours

	8
	596ZH004
	工业互联网与物联网
	Industrial Internet and Internet of Things
	2
	38
	spring
	Experiment 6: 8 class hours

	9
	596ZH009
	智能设计与仿真技术
	Intelligent design and Simulation Technology
	3
	56
	spring
	Experiment 8: 8 class hours

	10
	596ZH010
	智能制造工艺
	Intelligent Manufacturing Technology
	3
	56
	the three autumn jobs
	Experiment 8: 8 class hours

	11
	596ZH011
	智能生产运作管理
	Intelligent Production Planning Management
	2
	36
	spring
	Experiment 4: 4 class hours
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	596ZH012
	智能运维与管理
	Intelligent Operation and Management
	2
	36
	spring
	Experiment 4: 4 class hours

	13
	596ZH013
	智能制造项目管理实践
	Practice of Intelligent Manufacturing Project Management
	2
	2 weeks
	Four Autumn
	

	14
	596ZH014
	智能制造创新综合训练
	Integrated Training of Intelligent Manufacturing Innovation
	3
	3 weeks
	Four Autumn
	

	15
	596ZH015
	生产实习
	Engineering Internship
	3
	3 weeks
	Four Summers
	

	16
	596ZH016
	毕业实习
	Undergraduate Fieldwork
	1
	1 week
	Four Seasons
	

	17
	596ZH017
	毕业设计
	Undergraduate Project
	11
	13 weeks
	Four Seasons
	


5.3.3 Elective Courses (4 credits)
	order
Number
	curriculum
encoding
	course title
	Course English Name
	study
component
	total class hours
	Recommended for repair
Semester
	remarks

	1
	591ZH104
	工程软件与应用:CAD
	Engineering Software and Application : CAD
	1.5
	32
	the three autumn jobs
	Experiment 16:16 class hours

	2
	596ZX001
	智能制造系统可靠性
	Reliability of Intelligent Manufacturing System
	2
	36
	spring
	Experiment 4: 4 class hours

	3
	591ZX013
	制造执行系统
	Manufacturing Execution System
	1.5
	32
	spring
	Experiment 4: 4 class hours

	4
	591ZH007
	制造系统建模与仿真
	Manufacturing System Modeling and Simulation
	2
	38
	spring
	Experiment 6: 8 class hours

	5
	596ZX002
	大数据与云计算技术
	Technology of Big Data and Cloud Computing
	2
	36
	spring
	Experiment 4: 4 class hours

	6
	596ZX003
	智能制造装备
	Equipment of Intelligent Manufacturing
	2
	36
	Four Autumn
	Experiment 4: 4 class hours

	7
	591ZX005
	先进制造技术
	Advanced Manufacturing Technology
	2
	36
	Four Autumn
	Experiment 4: 4 class hours

	8
	591ZH403
	增材制造技术
	Additive Manufacturing technology
	2
	36
	Four Autumn
	Experiment 4: 4 class hours

	9
	596ZX004
	计算机视觉与模式识别
	Computer Vision and Pattern Recognition
	2
	36
	Four Autumn
	Experiment 4: 4 class hours

	10
	596ZX005
	AR/VR及应用
	AR/VR and Applications
	2
	36
	Four Autumn
	Experiment 4: 4 class hours

	11
	596ZX006
	神经网络与深度学习
	Neural Networks and Deep Learning
	2
	36
	Four Autumn
	Experiment 4: 4 class hours

	12
	591ZH402
	工业机器人及应用
	Industrial Robot and its application
	2
	36
	Four Autumn
	Experiment 4: 4 class hours

	13
	591ZX012
	智能控制技术
	Intelligent Control Technology
	2
	36
	Four Autumn
	Experiment 4: 4 class hours

	14
	596ZX007
	数字化设计与制造
	Digital Design and Manufacture
	2
	36
	Four Autumn
	Experiment 4: 4 class hours


5.4 Innovation and Entrepreneurship Education Course (6 credits)
	order
Number
	curriculum
encoding
	course title
	Course English Name
	study
component
	total class hours
	Recommended for repair
Semester
	remarks

	1
	101CL001
	大学生职业发展与就业指导
	Career Development and Employment Guidance for College Students
	1
	16
	One spring
	

	2
	Basic Courses on Innovation and Entrepreneurship, such as "Fundamentals of Innovation and Entrepreneurship" and "Innovation, Entrepreneurship, and Maker Thinking"
	Select one course (1 credit) according to the course selection notice

	3
	Method 1: Selecting the theoretical course of innovation and entrepreneurship credits
	A total of 4 credits are required, with no less than 2 credits from Method Two.

	4
	Method 2: Credit Recognition for Innovation and Entrepreneurship Practice Activities, Such as Innovation and Entrepreneurship Training Programs and Scientific Research Training Programs
	


6 Guiding Teaching Plan
	school year
	school term
	Theoretical Teaching Course
	Credits/Hours
	Practical Teaching Arrangement
	Credits/Hours

	1
	Xia
	
	
	military skills training
	2/2 weeks

	
	Autumn
	Compulsory Courses: Military Theory, College English (1), Advanced Mathematics (1) Part 1, Engineering Drawing (I) Part 1, College Computer Science, Physical Education (1), Ideological and Moral Cultivation and Legal Foundations, Current Affairs and Policies (1), Fundamentals of Engineering Chemistry
	20/362
	
	

	
	
	take as an elective course ：
	
	
	

	
	spring
	Compulsory: College Student Mental Health Guidance, College Physics (1) Part 1, Advanced Mathematics (1) Part 2, Linear Algebra, Engineering Drawing (Ⅰ) Part 2, Python Programming, Physical Education (2), Outline of Modern and Contemporary History of China, Current Situation and Policies (2), College Student Career Development and Employment Guidance
	24.5/426
	University Physics Experiment (1) Part 1
	1/30

	
	
	Elective: 1 foreign language course
	2/32
	
	

	2
	Xia
	Introduction to Intelligent Manufacturing
	1/16
	Comprehensive Training in Engineering Drawing and Field Practice
	2/2 weeks

	
	Autumn
	Required Courses: College Physics (1) Part 2, Complex Functions and Integral Transforms, Probability Theory and Mathematical Statistics (1), Engineering Mechanics (2) Part 1, Electrical and Electronic Engineering (III), Physical Education (3), Introduction to the Basic Principles of Marxism, Current Affairs and Policies (3)
	19.5/328
	University Physics Experiment (1) Part 2, Engineering Mechanics Experiment (1), Electrical and Electronic Practice (I), Electrical and Electronic Experiment (III)
	3.5/77+1 weeks

	
	
	Elective: 1 foreign language course
	2/32
	
	

	
	spring
	Compulsory: Academic English (1), Computational Methods, Engineering Materials and Mechanical Manufacturing Fundamentals, Database Principles and Applications, Artificial Intelligence, Microcomputer Principles and Embedded Systems, Engineering Mechanics (2) Part 2, Physical Education (4), Mao Zedong Thought and the Theoretical System of Socialism with Chinese Characteristics, Current Affairs and Policies (4)
	22/394
	Engineering Training (1)
	4/4 weeks

	
	
	take as an elective course ：
	
	
	

	3
	Xia
	
	
	Course Design of Microcomputer Principle and Embedded System
	1.5/1.5 weeks

	
	Autumn
	Compulsory: Design and Manufacturing II, Fundamentals of Mechanical Control Engineering, Fundamentals of Thermal Engineering and Fluid Mechanics, Sensors and Testing Technology, Intelligent Manufacturing Processes, Physical Education (5)
	15/286
	Design and Manufacturing Course Design
	2/2 weeks

	
	
	take as an elective course ：
	
	
	

	
	spring
	Required: Engineering Economics and Society, Industrial Internet and Internet of Things, Intelligent Design and Simulation Technology, Intelligent Production Operation Management, Intelligent Operation and Maintenance Management
	10/182
	
	

	
	
	Elective: Personal Elective Courses
	2/32
	
	

	4
	Xia
	
	
	fieldwork
	3/3 weeks

	
	Autumn
	obligatory ：
	
	Practice of Intelligent Manufacturing Project Management and Comprehensive Training of Intelligent Manufacturing
	5/5 weeks

	
	
	Elective: Personal Elective Courses
	2/32
	
	

	
	spring
	obligatory ：
	
	Graduation Internship and Graduation Project
	12/14 weeks


7 Topology Diagram of Professional Education Courses
[image: 图形用户界面, 应用程序

描述已自动生成]
8. Support Relationship Matrix Diagram of Curriculum System to Graduation Requirements
	Graduation requirements
	index point
	Supporting indicator point course
	weight

	1. Engineering knowledge: Capable of applying mathematics, natural sciences, engineering fundamentals, and specialized knowledge to solve complex engineering problems in intelligent manufacturing.
	Key Point 1-1: Capable of articulating complex intelligent manufacturing engineering problems through mathematics, natural sciences, engineering fundamentals, and specialized knowledge.
	engineering drawing
	0.3

	
	
	higher mathematics
	0.3

	
	
	college physics
	0.2

	
	
	Fundamentals of Engineering Chemistry
	0.2

	
	Key Point 1-2: Capable of selecting a mathematical model for complex intelligent manufacturing systems or production processes, and meeting precision requirements.
	Database Principles and Applications
	0.3

	
	
	engineering mechanics
	0.3

	
	
	linear algebra
	0.2

	
	
	computational method
	0.2

	
	Key indicators 1-3: Capable of rigorous mathematical modeling and reasoning for intelligent manufacturing processes, with clear explanations provided.
	coachwork Ⅱ
	0.3

	
	
	Complex Functions and Integral Transforms
	0.3

	
	
	Fundamentals of Thermal Engineering and Fluid Mechanics
	0.2

	
	
	electrical and electronic engineering
	0.2

	
	Key indicators 1-4: Capable of analyzing and proposing solutions to complex engineering challenges in smart manufacturing processes, with efforts to enhance them.
	Fundamentals of Mechanical Control Engineering
	0.3

	
	
	artificial intelligence
	0.3

	
	
	Fundamentals of Engineering Materials and Mechanical Manufacturing
	0.2

	
	
	Industrial Internet and Internet of Things
	0.2

	2 Problem Analysis: Apply the basic principles of mathematics, natural sciences, and engineering sciences to identify, express, and analyze complex engineering problems in intelligent manufacturing through literature review, thereby deriving valid conclusions.
	Key Point 2-1: Apply fundamental principles of mathematics, natural sciences, and engineering to identify and evaluate critical components in complex engineering problems.
	Principle of Microcomputer and Embedded System
	0.3

	
	
	college physics
	0.3

	
	
	linear algebra
	0.2

	
	
	Electrical and Electronic Experiment
	0.2

	
	Key Point 2-2: Capable of applying fundamental principles and mathematical modeling methods from mathematics, natural sciences, and engineering sciences to accurately address complex intelligent manufacturing engineering challenges.
	Sensors and Testing Technology
	0.3

	
	
	engineering mechanics
	0.3

	
	
	Probability Theory and Mathematical Statistics
	0.2

	
	
	computational method
	0.2

	
	Key Point 2-3: Master literature retrieval methods and apply them to the selection of design schemes in intelligent manufacturing.
	Fundamentals of Thermal Engineering and Fluid Mechanics
	0.3

	
	
	Engineering Mechanics Experiment
	0.3

	
	
	coachwork Ⅱ
	0.2

	
	
	artificial intelligence
	0.2

	
	Key indicators 2-4: Capable of analyzing the influencing factors of complex engineering problems in intelligent manufacturing processes, and proposing effective solutions.
	graduation project
	0.3

	
	
	Fundamentals of Engineering Materials and Mechanical Manufacturing
	0.3

	
	
	Intelligent Design and Simulation Technology
	0.2

	
	
	Fundamentals of Mechanical Control Engineering
	0.2

	3. Design/Development Solutions: Capable of designing solutions for complex intelligent manufacturing engineering challenges and developing systems, units (components), or process flows tailored to specific requirements. The design process should demonstrate innovative thinking while considering social, health, safety, legal, cultural, and environmental factors.
	Key Objective 3-1: Master the fundamental design and development methodologies for the entire lifecycle of intelligent manufacturing engineering and product development, and understand the various factors influencing design objectives and technical solutions in intelligent manufacturing.
	Intelligent Design and Simulation Technology
	0.3

	
	
	Fundamentals of Thermal Engineering and Fluid Mechanics
	0.3

	
	
	coachwork Ⅱ
	0.2

	
	
	Fundamentals of Mechanical Control Engineering
	0.2

	
	Key Objective 3-2: Capable of designing and developing complex intelligent manufacturing systems, components, equipment, or processes to meet specific requirements.
	intelligent manufacturing process
	0.3

	
	
	Sensors and Testing Technology
	0.3

	
	
	Principle of Microcomputer and Embedded System
	0.2

	
	
	Comprehensive Training of Engineering Drawing
	0.2

	
	Key Objective 3-3: Capable of designing complex intelligent manufacturing systems, components, equipment, or production processes, with innovative thinking integrated throughout the design.
	Intelligent operation and maintenance
	0.3

	
	
	Industrial Internet and Internet of Things
	0.3

	
	
	Design and Manufacturing Course Design
	0.2

	
	
	graduation project
	0.2

	
	Key indicators 3-4: When designing complex intelligent manufacturing systems and evaluating the rationality of solutions, factors such as social, health, safety, legal, cultural, and environmental aspects should be considered.
	Practice of Intelligent Manufacturing Project Management
	0.3

	
	
	Comprehensive Training of Intelligent Manufacturing Innovation
	0.3

	
	
	engineering training
	0.2

	
	
	graduation field work
	0.2

	4. Research: Capable of conducting scientific research on complex and intelligent manufacturing engineering problems based on scientific principles and methods, including designing experiments, performing experiments, analyzing and interpreting data, and drawing reasonable and effective conclusions through comprehensive experimental data, analysis, and literature review.
	Key Objective 4-1: Capable of investigating and analyzing solutions to complex intelligent manufacturing engineering problems based on scientific principles, through literature review or relevant methodologies.
	coachwork Ⅱ
	0.3

	
	
	electrical and electronic engineering
	0.3

	
	
	Practice of Intelligent Manufacturing Project Management
	0.2

	
	
	graduation project
	0.2

	
	Indicator 4-2: Capable of selecting research approaches and designing experimental protocols based on specific needs and subject characteristics.
	Course Design of Microcomputer Principle and Embedded System
	0.3

	
	
	Electrical and Electronic Experiment
	0.3

	
	
	University Physics Experiment
	0.2

	
	
	Engineering Mechanics Experiment
	0.2

	
	Key Point 4-3: Capable of constructing experimental systems based on the experimental design of intelligent manufacturing systems, conducting experiments safely, and accurately collecting experimental data.
	Intelligent Design and Simulation Technology
	0.3

	
	
	Electrical and Electronic Practice
	0.3

	
	
	Principle of Microcomputer and Embedded System
	0.2

	
	
	Fundamentals of Thermal Engineering and Fluid Mechanics
	0.2

	
	4-4: The ability to analyze and interpret the experimental results of the intelligent manufacturing system, and to draw reasonable and effective conclusions through information synthesis.
	Sensors and Testing Technology
	0.3

	
	
	Database Principles and Applications
	0.3

	
	
	Fundamentals of Engineering Materials and Mechanical Manufacturing
	0.2

	
	
	Industrial Internet and Internet of Things
	0.2

	5. Utilize modern tools: Capable of developing, selecting, and applying appropriate technologies, resources, modern engineering tools, and information technology tools to address complex intelligent manufacturing engineering challenges, including forecasting and simulating such issues, while recognizing their limitations.
	Key Point 5-1: Understand the principles and methods of using modern instruments, information technology tools, engineering tools, and simulation software commonly used in intelligent manufacturing engineering, and recognize their limitations.
	Fundamentals of Mechanical Control Engineering
	0.3

	
	
	artificial intelligence
	0.3

	
	
	higher mathematics
	0.2

	
	
	University Computer Science
	0.2

	
	Key Point 5-2: Capable of selecting and utilizing appropriate instruments, information resources, engineering tools, and simulation software related to intelligent manufacturing to analyze, calculate, and design complex intelligent manufacturing engineering problems.
	Principle of Microcomputer and Embedded System
	0.3

	
	
	Industrial Internet and Internet of Things
	0.3

	
	
	Python programming
	0.2

	
	
	Comprehensive Training of Engineering Drawing
	0.2

	
	Key Point 5-3: Capable of developing or selecting modern tools tailored to specific requirements for intelligent manufacturing system objects, simulating and predicting engineering challenges in smart manufacturing, and analyzing their limitations.
	Database Principles and Applications
	0.4

	
	
	intelligent production operation management
	0.4

	
	
	Sensors and Testing Technology
	0.1

	
	
	graduation project
	0.1

	6 Engineering and Society: Capable of conducting sound analyses based on background knowledge in intelligent manufacturing engineering, evaluating the societal, health, safety, legal, and cultural impacts of engineering practices and solutions to complex engineering problems in this discipline, and understanding the responsibilities that should be assumed.
	Key Point 6-1: Understand the technical standards, intellectual property, industrial policies, and legal frameworks in the field of intelligent manufacturing engineering, and comprehend how diverse socio-cultural contexts influence engineering practices.
	engineering drawing
	0.3

	
	
	Fundamentals of Engineering Materials and Mechanical Manufacturing
	0.3

	
	
	artificial intelligence
	0.2

	
	
	Engineering Economics and Society
	0.2

	
	Indicator 6-2: Capable of analyzing and evaluating the impact of engineering practices in the Intelligent Manufacturing Engineering program on society, health, safety, law, and culture, as well as the influence of these constraints on project implementation, and understanding the responsibilities to be undertaken.
	intelligent manufacturing process
	0.3

	
	
	Fundamentals of Engineering Chemistry
	0.3

	
	
	Intelligent Design and Simulation Technology
	0.2

	
	
	University Physics Experiment
	0.2

	7 Environment and Sustainable Development: Understand the macro policies governing the development of the intelligent manufacturing industry, and assess the environmental and social impacts of engineering solutions and practices addressing complex intelligent manufacturing challenges.
	Indicator 7-1: Know and understand the concept and meaning of environmental protection and sustainable development.
	Design and Manufacturing Course Design
	0.3

	
	
	engineering training
	0.3

	
	
	Internship
	0.2

	
	
	fieldwork
	0.2

	
	Key Point 7-2: To evaluate the sustainability of engineering practices in intelligent manufacturing from the perspective of environmental protection and sustainable development, and to assess potential harm and risks to humans and the environment throughout the product lifecycle.
	intelligent production operation management
	0.3

	
	
	Practice of Intelligent Manufacturing Project Management
	0.3

	
	
	intelligent manufacturing process
	0.2

	
	
	graduation project
	0.2

	8 Professional Standards: Possessing a solid foundation in humanities and social sciences, along with a strong sense of social responsibility, one should be capable of comprehending and adhering to engineering ethics and professional norms in the practice of intelligent manufacturing, thereby fulfilling their duties.
	Key indicator 8-1: Possess sound values, understand the relationship between individuals and society, and comprehend China's national conditions.
	Internship
	0.3

	
	
	An Introduction to Mao Zedong Thought and the Theoretical System of Socialism with Chinese Characteristics
	0.3

	
	
	Essentials of Chinese Modern History
	0.2

	
	
	Basic Principles of Marxism
	0.2

	
	Key Point 8-2: Understand the professional ethics and standards of engineering, including honesty, fairness, and integrity, and consciously adhere to them in intelligent manufacturing practices.
	fieldwork
	0.4

	
	
	Introduction to Intelligent Manufacturing
	0.2

	
	
	Ideological and Moral Cultivation and Legal Basis
	0.2

	
	
	military theory
	0.2

	
	Key Point 8-3: Understand the social responsibility of intelligent manufacturing engineers in safeguarding public safety, health, and well-being, as well as environmental protection, and be able to conscientiously fulfill these responsibilities in engineering practice.
	graduation field work
	0.3

	
	
	engineering training
	0.3

	
	
	Electrical and Electronic Practice
	0.2

	
	
	Comprehensive Training of Engineering Drawing
	0.2

	9 Individuals and teams: Possess team collaboration awareness and capability, capable of assuming individual, team member, or leadership roles within multidisciplinary teams.
	Key competency 9-1: Capable of effective communication with members from disciplines outside the Intelligent Manufacturing Engineering program, including active listening and collaborative teamwork.
	Course Design of Microcomputer Principle and Embedded System
	0.3

	
	
	Mental Health Guidance for College Students
	0.3

	
	
	college English
	0.2

	
	
	Internship
	0.2

	
	Key Point 9-2: Capable of working independently or collaboratively within a team, and taking on appropriate responsibilities as needed.
	fieldwork
	0.4

	
	
	military theory
	0.3

	
	
	physical culture
	0.3

	
	Key Performance Indicator 9-3: Capable of organizing, coordinating, and directing team efforts to contribute to team development.
	Intelligent operation and maintenance
	0.3

	
	
	intelligent production operation management
	0.3

	
	
	College Students' Career Development and Employment Guidance
	0.2

	
	
	graduation field work
	0.2

	10. Communication: Capable of effective communication and exchange with industry peers and the public on complex intelligent manufacturing engineering issues, including writing reports and design documents, delivering presentations, and clearly expressing or responding to instructions. Possesses a certain international perspective and can communicate and interact in cross-cultural contexts.
	Key Point 10-1: Capable of articulating professional perspectives on intelligent manufacturing engineering through oral presentations, written reports, or visual diagrams, effectively addressing critiques, and demonstrating proficiency in communicating with industry peers and the public.
	engineering drawing
	0.4

	
	
	college English
	0.4

	
	
	Comprehensive Training of Engineering Drawing
	0.2

	
	Key Point 10-2: Understand the international trends and research hotspots in the field of intelligent manufacturing engineering, and appreciate the diversity and cultural differences across the world.
	Introduction to Intelligent Manufacturing
	0.4

	
	
	Design and Manufacturing Course Design
	0.2

	
	
	situation and policy
	0.2

	
	
	An Introduction to Mao Zedong Thought and the Theoretical System of Socialism with Chinese Characteristics
	0.2

	
	Indicator 10-3: Possess cross-cultural communication skills in both verbal and written forms, enabling basic professional communication in multicultural contexts.
	Comprehensive Training of Intelligent Manufacturing Innovation
	0.4

	
	
	EAP
	0.4

	
	
	Course Design of Microcomputer Principle and Embedded System
	0.2

	11. Project Management: Understand and master the principles of intelligent manufacturing engineering management and economic decision-making methods, and apply them to project management in a multidisciplinary environment.
	Key Point 11-1: Master the management and economic decision-making methods involved in intelligent manufacturing engineering projects.
	Engineering Economics and Society
	0.5

	
	
	Basic Principles of Marxism
	0.3

	
	
	Comprehensive Training of Engineering Drawing
	0.2

	
	Key Point 11-2: Understand the cost structure throughout the entire lifecycle and process of intelligent manufacturing projects and products, and comprehend the engineering management and economic decision-making involved.
	Comprehensive Training of Intelligent Manufacturing Innovation
	0.3

	
	
	Probability Theory and Mathematical Statistics
	0.3

	
	
	intelligent manufacturing process
	0.2

	
	
	engineering training
	0.2

	
	Key Objective 11-3: To apply intelligent manufacturing engineering management and economic decision-making methods in the design and development of solutions within a multidisciplinary environment, including simulation environments.
	Design and Manufacturing Course Design
	0.3

	
	
	graduation field work
	0.3

	
	
	Course Design of Microcomputer Principle and Embedded System
	0.2

	
	
	Intelligent operation and maintenance
	0.2

	12 Lifelong Learning: Possess awareness of self-directed and lifelong learning, with the ability to continuously learn and adapt to socio-economic and engineering technological advancements.
	Indicator 12-1: Recognize the importance of self-directed and lifelong learning in the context of social development.
	Introduction to Intelligent Manufacturing
	0.4

	
	
	situation and policy
	0.3

	
	
	Internship
	0.3

	
	Key indicator 12-2: The ability to learn independently, including understanding technical issues, summarizing knowledge, and formulating questions.
	Engineering Economics and Society
	0.3

	
	
	College Students' Career Development and Employment Guidance
	0.3

	
	
	Intelligent operation and maintenance
	0.2

	
	
	Practice of Intelligent Manufacturing Project Management
	0.2


9 Support Matrix Diagram of Graduation Requirements to Training Objectives
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	Objective 1 (Basic Quality): Possess excellent ideological qualities, scientific literacy, and humanistic qualities.
	Training Objective 2 (Professional Skills): Capable of applying knowledge and technologies in intelligent manufacturing to solve complex engineering problems.
	Objective 3 (Career Positioning): To develop professionals with capabilities in scientific research, technological development, design and manufacturing, and production management within the field of intelligent manufacturing engineering.
	Objective 4 (Social Competence): Possess team spirit and communication skills, organizational coordination ability, innovative spirit and leadership ability.
	Objective 5 (Self-development): To develop lifelong learning ability, sustainable development concept and international vision, and to lead the future development.

	1. Engineering Knowledge
	
	√
	
	
	

	2. Problem Analysis
	
	√
	
	
	

	3. Design/Develop Solutions
	
	√
	√
	
	

	4. Research
	
	√
	√
	
	

	5. Use modern tools
	
	√
	
	
	√

	6. Engineering and Society
	√
	
	√
	
	

	7. Environment and Sustainable Development
	√
	
	√
	
	

	8. Professional Standards
	√
	
	
	
	√

	9. Individuals and Teams
	
	
	√
	√
	

	10. Communication
	√
	
	
	√
	

	11.Project Management
	
	
	√
	√
	

	12. lifelong learning
	
	
	
	
	√
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