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2022 Undergraduate Program for Specialty in Automation

I Specialty Name and Code

English Name Automation
Code 080602 Disciplines Engineering
Length of Schooling 4 Degree Bachelor of Engineering

IT Purpose and Characteristics

1. Purpose of the discipline

Automation discipline aims to cultivate engineering and engineering management talents who have a good
sense of morality and culture, a solid knowledge foundation of social science, strong capabilities of foreign
language as well as basic and professional knowledge in electronics, control theory, automatic detection and
instruments, computer application and network and other relevant fields. They are not only equipped with
applied and inter-disciplinary knowledge and skills, but also capable of carrying out system analysis, system
design, system operation and technological development in the fields of intelligent building equipment,
building electrics, industrial process control, detection and automatic instruments, electronics and computer.

2. Characteristics of the discipline

In order to meet the talent requirements of urbanization and urban development of the capital in electrical
and information fields, automation discipline covers strong and weak electricity and combines software and
hardware resources. Intelligent architecture control is a special course of the discipline. By taking part in
systematic and carefully designed courses as well as experiments, internship programs and graduation design
project, the students will be able to develop integrated engineering capabilities of designing, testing and

implementing control systems.

III Major Discipline

Control science and engineering.

IV Major Courses

1. Major basic courses (Curse names should be separated with commas. Conciseness is recommended.)

Advanced Mathematics, Linear Algebra, Complex Variables Functions & Integral Transformation, College
Physics, Theory of Probability and Statistics.

2. Major specialized courses

Circuit Principles, Automatic Control Theory, Electronic Technologies (Analogue & Digital), Electrical
Machinery & Towage Basics, Detecting Technologies & Process Control.

V Major practical teaching



Course Design for Electronic Technology ; Course Design for Principle and Application of MCU ;
Comprehensive Practice of PLC and Automatic Control System; Course design for Computer Control; Course

Design for Power and Lighting; Specialty Practice; Graduation Design.

VI Credits Required for Graduation

According to the undergraduate education management regulations and the detailed rules for award of a
bachelor degree of Beijing University of Civil Engineering and Architecture, the minimum credits required for
graduation shall be 169 credits, in which theoretical courses have 131 credits and practice courses have 38

credits.

VII Course Structure and Credit Proportions

Course Category Course Type Credits Class Hour Credit Proportion
Compulsory 43.5 736 25.66%
General education courses
Optional 2 32 1.18%
Compulsory 325 592 19.17%
Fundamental courses o
Optional 2 32 1.18%
Professional core courses Compulsory 22.5 360 13.27%
Professional direction Compulsory 23.5 376 13.86%
courses Optional 5 80 2.95%
Independent practice Compulsory 38 872 22.42%
Total 169 3080 100%
VIII Teaching Schedule
Weeks of Weeks of
Semester Exam Practice | Semester Exam Practice
Teaching Teaching
1 Week 4-19 Week 20 Week 1-3 2 Week 1-16 | Week 17-18 | Week19- 20
3 Week 1-17 | Week 18-19 | Week 20 4 Week 1-17 18-19 Week 20
Week Week 15
5 Week 1-16 | Week 17-18 6 Week 1-14 16
19-20 Week 17-20
Week . . . .
Graduation project/internship at week
7 Week 1-15 Week 18 16-17, 8 i
19.20 1-17, and thesis defense at week 17

IX Required Knowledge & SKkills of Graduates and Obtainment Matrix

Required Knowledge & Skills

of Graduates

Relevant Fields of Knowledge

Obtainment Approaches (Course

Support)
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Required Knowledge & Skills

of Graduates

Relevant Fields of Knowledge

Obtainment Approaches (Course

Support)

Having acquired knowledge in
natural sciences including math,
physics and construction and in
electric engineering including
engineering drawing,
information processing and
computer application
development. Having obtained
extensive understanding of
basic professional knowledge
and developed strong
professional skills, and being
capable of using theoretical
knowledge and skills to solve
complex engineering problems
in electric engineering and

relevant fields.

Engineering knowledge:
Capable of using basic and
professional knowledge of
math, natural sciences and
engineering to solve complex

engineering problems.

Advanced Mathematics A(1-2),
Linear Algebra, College Physics
A(1-2), Complex Variables
Functions and Integral
Transformation, Engineering
Drawing B, Fundamentals of VC
Programming, Circuit Principles,
Analog Electronics Technology,
Digital Electronics Technology,
Electrical Machinery & Towage
Basics, Automatic Control Theory,

Graduation Project, Thesis Defense.

Understanding basic laws of
electric circuits and electronic
technologies as well as basic
principles and methods of their
processing, analysis, expression
and application. Having
developed basic skills of the
discipline such as investigation
and literature research and
being capable of analyzing
complex engineering problems
in electric technology field by

literature research.

Problem analysis: Capable of
using basic principles of math,
natural sciences and
engineering sciences to
recognize, express and analyze
through literature research
complex engineering problems
in order to reach valid

conclusions.

Specialty Introduction, Circuit
Principles, Analog Electronic
Technologies, Digital Electronic
Technologies, MCU Principles and
Applications, Power Electronic
Technologies, Electric Control and
Programmable Controller,
Internship In Electronics, Electric
and Electronic Experiment and
Computer Simulation, Course

Design of Electric Technologies

Being able to create solutions
for complex electric
engineering projects and
prepare project design
assignments according to the

targets, tasks and requirements

Create/develop solutions:
Capable of creating solutions
for complex engineering
problems, designing systems,
units (components) and

processes that meet specific

Power Electronic Technologies,
Power System Analysis, Building
Distribution and Power Supply,
Electric Driving Control System,
Elevator Control Technologies,

Relay Protection of Electric System,

o1l -




Required Knowledge & Skills

of Graduates

Relevant Fields of Knowledge

Obtainment Approaches (Course

Support)

of the projects and different
social, security, statutory and
environmental factors. Being
able to conduct technical
designs for electric engineering
projects, prepare relevant
technical documents, and
creatively improve design
schemes with new technologies

and methods.

requirements, and incorporating
the innovative sprit and social,

health, safety, statutory, cultural
and environmental factors in the

design process.

Integrated Automation Technologies
of Power Distribution Network,
Building Grounding Technologies
For Lightning Protection, Building
Lighting, Intelligent Building
System, MCU Principles and
Applications, Electric Principles of
Air-Conditioners, Building Electric
Software, Major Experiments of
Power Electronics, Integrated
Electric Driving Experiment,
Elevator Control System
Experiment, Course Design For
Power Supply and Lighting, 10kv
Transformer Design, Training In
Construction Management and
Budgeting, Disciplinary Internship,
Graduation Project and Thesis

Defense.

Having been trained in
scientific thinking patterns and
developed a scientific attitude.
Having mastered scientific
research methodology and
being capable of conducting
innovative experiments and
innovative technological
research. Being able to use
computer and internet
technologies to conduct electric
design, equipment production
and research in modern electric

engineering technologies.

Research: Capable of studying
complex engineering problems
based on scientific principles
and scientific methodology,
including designing
experiments, analyzing and
interpreting data and integrating
effective

information to reach

conclusions.

Advanced Mathematics A(1-2),
Linear Algebra, Probability and
Mathematical Statistics B, Complex
Variables Functions and Integral
Transformation, C Programming
Language, Electrical Machinery &
Towage Basics, Automatic Control
Principles, Modern Control
Principles, Inspection Technologies
and Process Control, Motion
Control System, Computer Network
and Communication Technologies,
Computer Control Technologies,

Major Experiments of MCU

Having developed basic skills
required in the discipline

including drawing, calculation,

Use modern tools: Able to
develop, select and use

appropriate technologies,

C Programming Language,
Engineering Drawing B, Descriptive

Geometry B, VB Program Design

-12 -




Required Knowledge & Skills

of Graduates

Relevant Fields of Knowledge

Obtainment Approaches (Course

Support)

electric inspection and basic
operation of electric equipment.
Being proficient in computer
and information technology.
Having mastered control
principles, system analysis
methods and computer control
technologies to predict,
simulate and solve complex

engineering problems.

resources, modern engineering
tools and information
technology tools to tackle
complex engineering problems,
including prediction and
simulation of the complex
engineering problems and
understanding of their

limitations.

Basics, MCU Principles and
Applications, VC Program Design,
Computer Control Technologies,
Electric Control and Programmable
Controller, Building Power Supply
and Lighting, Motion Control and
Building Intelligent System.

Having acquired extensive
knowledge in the profession
and developed strong
engineering and practical
capabilities. Being able to
evaluate the influence of
complex electric engineering
problems on society, safety and
statutory regulations by using
theoretical knowledge and

technologies in the discipline.

Engineering and society:
Capable of evaluating the
effects of professional
engineering practices and
solutions of complex
engineering problems on
society, health, safety, statutory
regulations and culture based on
background engineering
knowledge and understanding

relevant responsibilities.

Ideological and Moral Cultivation
and Legal Basis, Outline of Modern
Chinese History, Specialty
Introduction, Circuit Principles,
Analog Electronic Technologies,
Digital Electronic Technologies,
Automatic Control Principles, MCU
Principles and Applications,
Electrical Machinery & Towage
Basics, Electric Driving Control
System, Power Electronics,
Disciplinary Internship,
Metalworking Internship,

Graduation Project, Thesis Defense.

Understanding major statutory
requirements and quality
standards of the industry. Being
capable of working in
accordance with statutory and
technical specifications,
conducting reasonable analyses
based on background
engineering knowledge and
evaluating the influence of
specific solutions of complex

electric engineering problems

Environment and sustainable
development: Capable of
understanding and evaluating
the influence of professional
engineering practices used to
tackle complex engineering
problems on the environment
and sustainable development of

society.

Building Construction, Building
Lighting, Intelligent Building
System, New Energy Technologies
and Their Application, Intelligent
Traffic System, VC Program
Design, Electric Driving Control
System, Building Electrics
Software, Computer Control Course
Design, Integrated Major
Experiment of Plc and Automatic
Control System, Major Experiment

of Field Bus Application
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Required Knowledge & Skills

of Graduates

Relevant Fields of Knowledge

Obtainment Approaches (Course

Support)

on society, health, safety, laws
and cultures, and also
understanding relevant

responsibilities.

Development Technologies.

Understanding the fundamental
meanings of Marxist world
view, life view and values.
Understanding China’s history
and current situations, socialism
with Chinese characteristics and
individual responsibilities in
China’s development.
Understanding the meaning of
professional morality and the

engineer’s responsibilities.

Professional regulations:
Having a good understanding of
humanities and social science
and a great sense of social
responsibility. Being able to
understand and observe
professional morality and
regulations in engineering
practice and fulfill individual

responsibilities.

Ideological and Moral Cultivation
and Legal Basis, Outline of Modern
Chinese History, Basic Principles of
Marxism, Introduction to Maoism
and Theoretical System of Socialism
with Chinese Characteristics,
Military Theories, Situations and
Policies (1-2), Disciplinary
Introduction, Physical Education
(1-4), Military Training,
Construction Management and
Budgeting, Disciplinary Internship,
Metalworking Internship,

Graduation Project, Thesis Defense.

Being able to understand the
meaning of every role in a
multi-role team and the role’s
contribution to the environment
and purpose of the team. Being
able to fulfill duties in the team,
take into account the opinions
of team members and make

appropriate decisions.

Individual and the team:
Capable of acting as an
individual, a team member or a
director in an inter-disciplinary

team.

Course Design of Electronic
Technologies, Power Supply and
Lighting Course Design,
Construction Management and

Budgeting, Disciplinary Internship.

Having the capability of
expressing oneself orally and in
writing. Having mastered the
writing skills of technical
documents. Being capable of
understanding and writing
professional reports and design
documents. Being proficient in

a foreign language in listening,

Communications: Capable of
communicating effectively with
industrial peers and the public
on complex engineering
problems, including writing
reports and design documents,
delivering speech, stating ideas
and responding to instructions.

Having an international vision

Military Theories, College English,
Physical Education (1-4), Military
Training, Major Experiment of
Computer Application Development
Technologies, Disciplinary
Internship, Graduation Project,

Thesis Defense.
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Required Knowledge & Skills

of Graduates

Relevant Fields of Knowledge

Obtainment Approaches (Course

Support)

speaking, reading and writing.

and being able to exchange
ideas in a cross-cultural

background.

Understanding different
cultures and being able to
handle cross-cultural
communications. Having
obtained a basic understanding
of current global development
of electric engineering industry.
Having an international vision
and being able to communicate
and share ideas in a
cross-cultural background.
Being able to create economic
and appropriate solutions to
tackle complex engineering
problems in a multi-disciplinary
environment and analyze design

rationality

Project management:
Understanding methods of
engineering management and
economic decision-making and
being able to apply the methods
in a multi-disciplinary

environment.

Computer Control Course Design,
Integrated Major Experiment of
PLC and Automatic Control System,
Major Experiment of Field Bus
Application Development
Technologies, Power Supply and
Lighting Course Design, Internship
In Construction Management and

Budgeting, Disciplinary Internship

Understanding the history of
automation and the role of
technical innovation in its
development. Understanding
current level of development of
information industry and
challenges it is facing.
Acknowledging the necessity of
a career plan and continuous
learning and being able to
enhance capabilities by learning

with appropriate methods.

Lifelong learning: Accepting
self-learning and lifelong
learning as an integral part of
life and being capable of
learning continuously to adapt

to change.

College English (1-4), Discipline
Summary, Physical Education (1-4),
Advanced Mathematics A(1-2),
Linear Algebra, Probability and
Mathematical Statistics, College
Physics B(1-2), Complex Variables
Functions and Integral
Transformation, Circuit Principles,
Analog Electronic Technologies,
Digital Electronic Technologies,
Electrical Machinery & Towage
Control System, Power Electronic
Technologies, Building Distribution
and Power Supply, Modern Control
Theories, Computer Control

Technologies, Electric Control and
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Required Knowledge & Skills

of Graduates

Relevant Fields of Knowledge

Obtainment Approaches (Course
Support)

Programmable Controller, MCU
Principles and Applications,
Engineering Cognition Practice,

Disciplinary Internship.
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