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Computer Science and Technology

I. Professional characteristics

The undergraduate major of Computer Science and Technology was established in 1985.
In 2019, the major was selected as the national first-class undergraduate major construction
site.

The subject of Computer Science and Technology has distinctive characteristics in
artificial intelligence and machine learning, trusted software and systems, knowledge graphs
and big data mining, high performance and group evolution computing. Specific advantages
and features include: (1) The original machine olfaction online perception analysis technology
and intelligent instruments, which have greatly improved the intelligence level of the national
bio-fermentation, petrochemical, food, and other industries; (2) The developed
high-confidence software, which has dramatically increased the complex software system
development efficiency and maintainability; (3) The big data application platform established
in multiple industries are widely used in precision medicine, smart finance, smart city and
other fields in Shanghai, and has produced good social and economic benefits.

Il. Educational Objectives

The objective of Computer Science and Technology is to cultivate professionals with a
solid foundation and a wide range of knowledge, good physical and mental conditions and
intelligence quality, to fulfill the development of computer science and technology, and
possess research and innovation abilities and desire for international competition. Students are
requested to be proficient in the field of Computer Science and Computer Engineering.
Moreover, proficiency in engineering practice and the development of hardware and software
are also obligations. Students are requested to apply fundamental knowledge of computer
science and engineering in creative manners to solve practical industrial challenges, together
with sufficient cross-cultural knowledge and eligible international communication skills. The
graduates of computer science and technology are versatile in dealing with various
professional experiences and have the capability of lifelong learning.

I11.Educational Requirement

Upon graduation, students of this major are requested to meet the abilities required by
the Criteria for Engineering Education Accreditation of the China Engineering Education
Accreditation Association (CEEAA):
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Graduation Requirements

Decomposition and explanation of graduation requirements

1. Moral Cultivation: respect the
laws of history, grasp the primary
conditions, master the worldview
and methodology of science,
humanities, and social science, and
sense of social responsibility.

1.1 Have a correct worldview and values, respect the laws of history,
grasp the primary national conditions of the country, and master a
scientific world outlook and methodology.

1.2 Demonstrate humanities and social science literacy and a sense of
social responsibility in computer science and technology-related
fields.

2. Engineering  Knowledge:
Apply knowledge of mathematics,
natural ~ science,  engineering
fundamentals and engineering
specialization respectively to the
solution of complex engineering
problems in computer science and
technology.

2.1 Apply tools of mathematics, natural sciences, and engineering
sciences to express complex engineering problems in the computer
field;

2.2 Set up mathematical models for specific computer domain

objects, and solve them;

2.3 Apply relevant knowledge and mathematical model methods to
derive and analyze complex engineering problems in the computer
field, and compare and synthesize professional computer engineering
problem solutions.

3. Problem Analysis: Identify,
formulate, research literature and
analyze  complex  engineering
problems in computer science and
technology reaching substantiated
conclusions by use of first
principles of mathematics, natural
sciences and engineering sciences.

3.1 Apply relevant scientific principles to solve problems, identify
and judge the essential links, steps, and parameters of engineering
problems;

3.2 Apply relevant scientific principles and interdisciplinary
knowledge to identify the critical parts of complex engineering
problems and correctly express complex engineering problems in the
computer field;

3.3 Find out that there are many options for solving problems and
seek alternative solutions through literature research;

3.4 Use first principles, use literature research, analyze the
influencing factors of the process, and obtain effective conclusions.

4, Design/development of
Design solutions for
complex engineering problems in
computer science and technology
and design systems, components
or processes that meet specified
needs with appropriate
consideration for societal, public
health and safety, legal, cultural,
and environmental considerations.

solutions:

4.1 Grasp the basic design/development methods and technologies of
the entire cycle and process of engineering design and product
development in the computer field, and understand various factors
that affect design goals and technical solutions;

4.2 Design systems, units, or processes that meet specific needs for
complex engineering problems in the computer field;

4.3 Reflect innovative consciousness in the design of the computer
field and comprehensively consider social, health, safety, legal,
cultural, and environmental considerations.
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Computer Science and Technology

Graduation Requirements

Decomposition and explanation of graduation requirements

5. Investigation: Conduct
investigations of complex
problems in computer science and
technology using research-based
knowledge and research methods
including design of experiments,
analysis and interpretation of data,
and synthesis of information to
provide valid conclusions.

5.1 Investigate and analyze solutions to complex engineering
problems in the computer field through literature research or related
methods;

5.2 Choose research routes and experimental design programs

according to the characteristics of objects in the computer field;

5.3 Construct the experimental system in the computer field
according to the practical plan, carry out experiments safely, and

collect empirical data scientifically;

5.4 Analyze and interpret experimental results and obtain reasonable
and effective conclusions through information synthesis.

6. Modern Tool Usage: Create,
select and apply appropriate
techniques, resources, and modern
engineering and IT tools, including
prediction and modelling, to
complex engineering problems in
computer science and technology,
with an understanding of the
limitations.

6.1 Understand the principles and methods of using modern
instruments, information technology tools, engineering tools, and
simulation software commonly used in the computer field, and
understand their limitations;

6.2 Choose and use appropriate instruments, information resources,
engineering tools, and professional simulation software to analyze,
calculate and design complex engineering problems in the computer
field;

6.3 develop or choose modern tools that meet specific needs for
specific objects in the computer field, simulate and predict
professional problems, and analyze their limitations.

7. The Engineering and Society:
Apply reasoning informed by
contextual knowledge to assess
societal, health, safety, legal and
cultural issues, the sustainable
development of society and the
consequent responsibilities
relevant to professional
engineering practice and solutions
to complex engineering problems.

7.1 Understand the technical standards , intellectual property rights,
industrial policies and laws and regulations in the computer-related
fields, and understand the impact of different social cultures on
engineering activities;

7.2 Analyze and assess the impact of professional engineering
practices in the computer field on society, health, safety, law, and
culture, the effect of these constraints on project implementation, and
understand the responsibilities that should be undertaken.

7.3 Think about the sustainability of professional engineering
practices in the computer field from environmental protection and
sustainable development, and evaluate the damage and hidden
dangers that may be caused to humans and the environment during
the product cycle.

8. Professional Ethics:

Apply ethical principles and
commit to professional ethics and
responsibilities and norms of
engineering practice.

8.1 Understand the engineering ethics and norms of honesty, fairness,
and integrity codes, and consciously abide by them in engineering
practice in the computer field,;

8.2 Understand the social responsibility for the safety, health, and
well-being of the public and environmental protection, and
consciously perform duties in the engineering practice of the
computer field.
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Graduation Requirements

Decomposition and explanation of graduation requirements

9. Individuals and Team Work:
Function  effectively as an
individual, and as a member or
leader in diverse teams and in
multi-disciplinary settings, create a
collaborative and inclusive
environment, establish work goals,
organize task implementation, and
promote goals.

9.1 Communicate effectively with members of other disciplines and
work together;

9.2 Work independently or cooperatively in a computer field team;

9.3 Organize, coordinate, and direct the work of a team in the
computer field.

10. Communication:
Communicate  effectively  on
complex engineering activities in
computer science and technology
with the engineering community
and with society at large, such as
being able to comprehend and
write effective reports and design
documentation, make effective
presentations, and give and receive
clear instructions.

10.1 Accurately express opinions on professional issues in the
computer field, verbally, manuscripts, charts, etc., respond to queries,
in communication with the engineering community;

10.2 Accurately express opinions on professional issues in the
computer field, verbally, manuscripts, charts, etc., respond to queries,
in communication with society at large, and understand the
differences in communication with industry peers and the public.

11. International
Track the development and
dynamics of the international
engineering field, understand the
development trend of modern
engineering technology
cross-integration, understand the
relevant  standards in  the
engineering field of different
countries, respect the differences
of different cultures, and be able to
communicate and exchange in the
cross-cultural context.

Perspective:

11.1 Pay attention to global issues, understand, and respect the
differences and diversity of different cultures in the world, and
understand the development trend of the intersection of modern
engineering and technology in the computer field and related
disciplines in the field,;

11.2 Have the language and written expression skills for
cross-cultural communication and communicate and communicate on
professional issues related to computer science and technology in a
cross-cultural context.

12 . Project Management :

Demonstrate  knowledge and
understanding  of  engineering
management  principles  and
economic decision-making and
apply these to one’s own work, as

12.1 Master the management and economic decision-making methods
involved in engineering projects in the computer field,;

12.2 Understand the engineering management and economic
decision-making issues involved in the cost composition of the entire
cycle and the entire process of engineering and product in the
computer field;
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Computer Science and Technology

Graduation Requirements

Decomposition and explanation of graduation requirements

a member and leader in a team, to
manage projects and in
multidisciplinary environments.

12.3 Apply engineering management and economic decision-making

methods in a multi-disciplinary environment.

13. Lifelong Learning: Recognize
the need for, and have the
preparation and ability to engage
in independent and life-long
learning in the broadest context of
technological change.

13.1 Can have the consciousness of independent learning and lifelong
learning;

13.2 Can continuously learn and adapt to development.

IV. Academic Discipline

Computer Science and Technology

V. Core Courses

Computer Programming, Discrete Mathematics, Algorithm and Data Structures, Principles of

Computer Organization, Database Principles, Software Engineering, Operating Systems, Computer

Networks

V1. Graduation Criterion and Degree

1. Graduation Credit Required: 120. General Courses 16 credits, Disciplinary Courses 23 credits,
Specialty Courses 57 credits, Practical Activities and Training Courses 24credits.

2. Meeting the needs of undergraduate physical criteria.

3. Upon graduation, students must hold an HSK4 certificate or above.

4. Duration: 4 years.

5. Degree Conferred: Bachelor of Engineering.

VII. Courses system

Course . .
Module Course Type Properties Counts Credits Semester
General
Courses

(minimum: 16 General Courses Compulsory 16 16 1~4
credits)

Disciplinary Basic Mathematics Compulsory 4 15 1~3

Courses

(minimum: 23 Basic Physics Compulsory 4 8 2~4
credits)
Specialty . Compulsory 17 44 1~-6
Courses Specialty Elective 9 13 3~7

(minimum: 81 . . _
credits) Practice of Specialty Compulsory 7 24 5~8
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VIII. Course Map

“Computer Science and Technology” --Course Map

1
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IX. Courses Design

Assess The Se
Course Module EmEs ID Course Title Properties T C_red Total s mes
Type metho its Ho Hours o
d urs
49024012 Basic Chinese I Compulsory | Exam 3 48 48 1
49023012 Basic Chinese II Compulsory | Exam 3 48 48 2
General Courses General 49025012 Basic Chinese IIT Compulsory Exam 3 48 48 3
(16 credits) Courses | 49022012 Basic Chinese IV Compulsory | Exam 3 48 48 4
14884008 A Survey of China Compulsory Exam 2 32 32 2
14319008 A Glimpse of China Compulsory :,:;g‘r 2 32 32 3
08112450 Advanced Calculus (1) Compulsory | Exam 5 80 80 1
Mathfgat 08112640 Advanced Calculus (I1) Compulsory | Exam 4 64 64 2
ics
credits) 11127012 Linear Algebra Compulsory | Exam 3 48 48 3
Disciplinary 11059012 Probability and Statistics Compulsory | Exam 3 48 48 3
Courses (23 14937012 University Physics (1) Compulsory | Exam 3 48 48 2
credits) Physics 14936012 University Physics (11) Compulsory | Exam 3 48 48 3
8 Physics Experiment of
credits) 14939004 University (1) Compulsory Test 1 32 32 3
Physics Experiment of
14938004 University (1) Compulsory Test 1 32 32 4
Specialty Spec | Specialty | 14885012 *Computer Programming Compulsory | Exam 3 64 32 32 1
ialty Core *Algorithm and Data
(gfl{;;f) Com | Compulso 14904014 Structures Compulsory | Exam | 3.5 64 48 16 2
puls y 14905014 Digital Circuits and Logic Compulsory | Exam | 3.5 64 48 16 4
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Assess The Se
Course 5 . ment | Cred ory | Practical
Course Module Type ID Course Title Properties e o its Total Ho T Teers
d urs
ory | Courses Design
C - -
S(;gr 14906016 *Discrete Mathematics Compulsory | Exam 4 64 64 3
(44 14892010 Introduction to Computer Compulsory | Exam | 2.5 40 40 1
credi H
Python Programming and
ts) 46121010 Application Compulsory | Exam 25 48 32 16 2
18519016 | Frinciplesof Computer | o o oo | Exam | 4 72 | 56 16 5
Organization
14902010 Computer Graphics Compulsory | Exam 25 48 32 16 5
Specialty | 14901012 *Database Principles Compulsory | Exam 3 64 32 32 4
14900012 *Software Engineering Compulsory | Exam 3 60 36 24 6
16056008 Artificial Intelligence Compulsory | Exam 2 36 28 8 5
14897012 *Operating Systems Compulsory | Exam 3 56 40 16 5
14896012 *Computer Networks Compulsory | Exam 3 56 40 16 6
14908010 Embedded Systems Compulsory | Exam | 2.5 48 32 16 6
Engineeri
ng and 18518008 Introduction to Engineering Compulsory | Exam 2 36 28 8 4
society
14918012 | Object-oriented Programming Elective Test 3 56 40 16 3
Elec 14894008 Digital Signal Processing Elective Test 2 32 32 5
tive . - - -
Cour | Specialty- | 14917008 Algorithm De_5|gn and Elective Test 2 32 32 5
ses related Analysis :
(13 Electlve 14916008 Image processing Elective Test 2 32 32 6
ourses -
;) 14915008 | Machine Learning Algorithm Elective Test 2 32 32 6
Audio Signal Analysis and Elective
14913008 Retrieval Test 2 32 32 6
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Assess The Se
Course 5 . ment | Cred ory | Practical
Course Module Type 1D Course Title Properties e o its Total Ho T Teers
d urs
14912008 Wm_eles_s Communlcat'lons Elective Test 2 2 3 6
Principles and Practice
14914008 Pattern recognition Elective Test 2 32 32 6
Intelligent
14911004 | Hardware-reconfigurable CPU Elective Test 1 16 16 7
for Image Processing
Course Design of Database Term
14889008 Principles Compulsory Paper 2 2 weeks 2 weeks 5
14888008 Course Design of Operating Compulsory Term 2 2 weeks 2 weeks 7
Prac System Paper
tical | oo | 46119008 Scientific Writing Compulsory ;sge“r 2 | 2weeks 2weeks | 7
Acti S -
vitie Actflvmes 46120016 Practice of Adyanced Compulsory Term 4 4 weeks 4 weeks 7
s (24 s or " __programming___ Paper
- ecia
credi peclally 14910008 Practice of Software Project Compulsory Term 2 2 weeks 2 weeks 7
ts) Management Paper
14920008 Computer Networks Practice Compulsory g:;r:r 2 2 weeks 2 weeks 7
Graduation Project 20
16404040 (Graduation Dissertation) Compulsory | Paper 10 weeks 20 weeks | 7-8
Innovation and
Entrepreneurship Practice Obtain innovation practice credits based on actual conditions, such as participating in various large-scale 18
Innovation and innovations, competitions, etc.
Entrepreneurship Practice

Note: Fresh graduates applying for exemption from examinations for postgraduate studies must complete two innovation and entrepreneurship practice credits.
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X. Courses Arrangement by Semester

Semester Cloires Course Title Properties | Credits | Total Ulnieeigy | Peeiteel
Module Hours Hours
I . .
Genera Basic Chinese | | Compulsory 3 48 48
Courses
Disciplinary Advanced
C I 5 80 80
Courses Calculus (1) ompulisory
Ist * Computer
semester . P . Compulsory 3 64 32 32
Specialty Programming
C -
ourse Introduction to Compulsory 25 40 40
Computer
Total: 13.5 credits
General Basic Chinese Il | Compulsory 3 48 48
Courses A Survey of China | Compulsory 2 32 32
Advanced
L Compulsor 4 64 64
Disciplinary Calculus (1) P y
Courses University
. C I 3 48 48
2nd Physics (1) ompuisory
Semester Python
. Programming and | Compulsor 2.5 48 32 16
Specialty g . _g P y
Application
Course Algorithm and
Data Structures Compulsory 35 64 48 16
Total: 18 credits
Basic Chinese III | Compulsory 3 48 48
General A Glimpse of
Course .
urses China Compulsory 2 32 32
University
. Compulsor 3 48 48
Physics (I1) P y
Linear Algebra | Compulsory 3 48 48
3rd Disciplinary | Probability and
Semester Courses Statistics Compulsory 3 48 48
Physics
Experiment of Compulsory 1 32 32
University (1)
Specialty * Discrete
Course Mathematics Compulsory 4 o4 o4
Total: 19 credits, suggest to study 1-3 credits selected courses.
Basic Chinese IV | Compulsory 3 48 48
Disciplinary Physics
ath Courses Experiment of Compulsory 1 32 32
University (I1)
Semester Digital Circuits
Specialty g . . Compulsory 3.5 64 48 16
Course and Logic Design
Introduction to Compulsory 2 36 28 8
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Engineering
*
D_ata_base Compulsory 3 64 32 32
Principles
Total:12.5credits, suggest to study 3-4 credits selected courses.
*Principles of
Computer Compulsory 4 72 56 16
Organization
Artificial
Intelligence Compulsory 2 36 28 8
5th | Specialty Computer | - omputsory | 25 | 48 32 16
Semester Course Graphics
*Qperating
Systems Compulsory 3 56 40 16
Course Design of
Database Compulsory 2 2weeks 2weeks
Principles
Total:13.5 credits, suggest to study 3-4 credits selected courses.
Embedded
Systems Compulsory 2.5 48 48 8
1 *
S Specialty ngtwa_re Compulsory 3 60 36 24
Semester Course Engineering
*Computer
Networks Compulsory 3 56 40 16
Total:8.5 credits, suggest to study 3-6 credits selected courses.
Scientific Writing | Compulsory 2 2weeks 2weeks
Practice of
Software Project | Compulsory 2 2weeks 2weeks
Management
Course Design of
. mpulsor 2 2week 2week
Operating System Compulsory weeks weeks
Practice of
Specialty Advanced Compulsory 4 4weeks 4weeks
ot Course programming
Semester Computer
Networks Compulsory 2 2weeks 2weeks
Practice
Graduation
Project 20
(Graduation Compulsory 10 weeks 4 weeks
Dissertation)
Total:12 credits, suggest to study some credits selected courses. (The credits of the
graduation project are not counted in the current semester)
Graduation
Specialty Project 20 16
s 8tht Course (Graduation Compulsory 10 weeks weeks
emester Dissertation)

Total:10 credits
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The Relationship Matrix Between Course and Graduation Requirements

Graduation
equirements

Course
Title

1.

Moral
Cultivati

on

2.
Engineer
ing
Knowled

ge

3.
Problem

Analysis

4.
Design
Develop

Solution

8

5

Research

6.
Use
Modern

Tools

7.
Engineer
ing and

Society

8.
Professi
onal

Norms

9.
Individu
als and

Teams

10.
Commu

nication

11.
Internati
onal
Perspecti

ve

12.
Project
Manage

ment

13.
Life-lon

g
Learning

Basic Chinese

A Glimpse of
China

A Survey of
China

Advanced

Calculus

Linear Algebra

Probability  and

Statistics

University

Physics

Physics
Experiment of
University

*Computer

Programming

Introduction  to
Computer

* Discrete
Mathematics

Python
Programming and

Application

Digital ~ Circuits

and Logic Design

*Algorithm  and
Data Structures

*Principles of
Computer
Organization

Computer
Graphics

Introduction  to

Engineering




PRI TREARH AR R

Computer Science and Technology

Graduation
equirements

Course
Title

1.

Moral
Cultivati

on

2.
Engineer
ing
Knowled

ge

3.
Problem

Analysis

4. 5.

Design [Research
Develop
Solution

S

6.
Use
Modern

Tools

7.
Engineer
ing and

Society

8.
Professi
onal

Norms

9.
Individu
als and

Teams

10.
Commu

nication

11.
Internati
onal
Perspecti

ve

12.
Project
Manage

ment

13.
Life-lon

g
Learning

*Database
Principles

H

*Software
Engineering

Acrtificial

Intelligence

*QOperating
Systems

*Computer
Networks

Embedded

Systems

Course Design of
Database
Principles

Course Design of
Operating System

Scientific Writing

Graduation

internship

Practice of
Software Project
Management

Practice of
Advanced

programming

Computer
Networks Practice

Graduation
Project

(Graduation

Dissertation)

Note: 1. H-strong correlation; M-medium correlation; L-weak correlation;
2. Those with "*" in front of the course name are the core courses.

Director: _ZEE4#  Vice Dean: _#EJl Dean: _ #FRE



