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Automation Major 2021 Upgrading from Junior College to
Undergraduate Education Program

I. Educational Objectives

This major trains high-quality applied engineering and technical personnel who can be engaged in the
analysis, design, development, operation and management of automation systems in process industries and other
fields.

Students 5 years after graduation:

(1) Have a solid theoretical foundation, have the ability to adapt to the development of automation
engineering technology and career development needs, be able to use mathematics and other natural science,
professional knowledge and interdisciplinary knowledge to analyze complex engineering problems in automation
and related fields and provide systematic solutions;

(2) Be able to use modern tools to understand and solve practical engineering problems such as analysis,
design, integration and service of complex process control system;

(3) Have a high sense of social responsibility, sound personality, good humanity literacy, harmonious and
inclusive team spirit, effective communication and expression ability and project management ability. In
engineering practice, have the quality to comprehensively consider factors such as law, environment and
sustainable development, and give priority to public interests;

(4) Have a broad international vision, actively adapts to the changing situation and environment at home and

abroad, can update knowledge through a variety of learning channels, and forms the habit of lifelong learning.
I1. Major direction

Process control
III. Graduation Requirements

According to the talent training objectives of this major and the many years of talent training experience of
Automation Discipline in our university, starting from the needs of social development, it is clear that the

graduation requirements of this major at this stage are as follows:

Graduation Requirements Indices
Requirement 1: 1.1 Be able to apply mathematics, natural science, engineering foundation and
Having the ability of applying mathematics, professional knowledge to the proper expression of complex engineering
natural science, engineering foundation and problems.
automation expertise to solving complicated 1.2 Be able to establish appropriate mathematical model for a system or
engineering problems such as engineering process and solve it with appropriate methods.

design, system integration, operation and . . . .

81, 8y g P 1.3 Be able to apply engineering foundation and professional knowledge to
maintenance, and technical service of . . . .. .
process identification and analysis in process industry.

automation systems, and understanding the

frontier development status and trends of the 1.4 Be able to apply engineering foundation and professional knowledge to

the design, control and improvement of process industry.

automation industry.
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Requirement 2:

The ability to identify and extract, define and
express, analyze by document research the
complex engineering problems such as
engineering design, system integration,
operation and maintenance, and technical
service of the automation system with relevant

knowledge, obtaining the valid conclusion.

2.1 Be able to use the basic principles of mathematics, natural science and
engineering science to identify the key links in complex engineering problems

related to process industry informatization and automation.

2.2 Be able to correctly express complex engineering problems related to
informatization and automation of process industry by establishing
mathematical model, stability analysis, system integration analysis, process

and equipment operation index analysis, etc.

2.3 Be able to analyze complex engineering problems related to
informatization and automation of process industry through literature research,

so as to obtain effective conclusions.

Requirement 3:

Designing for systems, components and
processes with complex engineering problems
such as automation systems engineering design
integration, taking into account social, health,
safty, legal, cultural and environmental factors.

The designs reflect the sense of innovation.

3.1 Be able to determine the design objectives according to the needs of users,
and be able to study the feasibility of the design scheme under the realistic

constraints of safety, environment and law.

3.2 Be able to carry out process calculation through modeling, integrate unit
process to carry out process control design, and optimize process design

scheme to reflect innovation consciousness.

3.3 Master the knowledge of unit and system automation engineering design,
and be able to apply it to design solutions for complex engineering problems

related to process industry informatization and automation.

Requirement 4:

Based on scientific principles and scientific
methods, studying complex engineering
problems such as engineering design
integration, operation and maintenance,
technical service and so on, including designing
experiments, analyzing and interpreting data,
and obtaining reasonable and valid conclusions

through information synthesis.

4.1 Be able to choose research routes based on professional theory and object

characteristics.

4.2 Be able to design experimental schemes, carry out experiments, analyze
and interpret data for complex engineering problems related to process
industry informatization and automation based on advanced control methods

and process monitoring methods.

4.3 Be able to study the application of control system for complex engineering
problems related to process industry informatization and automation, and get

reasonable and effective conclusions through information synthesis.

Requirement 5:

Having the ability to develop, select and use
appropriate technologies, resources, modern
engineering tools and information technology
tools for engineering practice, including the
prediction and simulation of complex
engineering problems, and understanding its
limitations, in solving automation system
engineering design integration, operation and
maintenance, technical services and other

complex engineering problems.

5.1 Master the basic methods of document retrieval, data inquiry and the use

of modern information technology to obtain relevant information.

5.2 Be able to correctly develop, select and use simulation tools,
human-computer interface integration tools and other technologies and
resources, and predict and simulate complex engineering problems related to

process industry informatization and automation.

5.3 Improve the application ability of modern tools in solving complex
engineering problems related to process industry informatization and

automation, and understand its limitations.




Requirement 6:

In solving complicated engineering problems
such as engineering design and integration of
automation systems, operation and
maintenance, and technical services, analyzing
rationally on the basis of engineering
background knowledge, understanding and
evaluate the impact on health, safety, law and
culture in engineering practice and

understanding the corresponding responsibility.

6.1 Master the relevant knowledge of society, health, safety, law and culture,
and be able to make reasonable analysis based on the background knowledge

of process industry informatization and automation.

6.2 Personally experience and evaluate the impact of engineering practice and
engineering scheme on society, health, safety, law and culture, and understand
the responsibilities in process industry informatization and automation related

to engineering practice.

Requirement 7:

Having the ability of understanding and
evaluating the impact of engineering practice
on resources, environment and social
sustainable development in the complex
engineering problems of automation system
engineering design and integration, operation
and maintenance, and technical service, and
constructing and implementing both
environmental protection and green production

efficiency of automated systems engineering.

7.1 Understand and experience the impact of engineering practice on the
sustainable development of environment and society on complex engineering

problems related to process industry informatization and automation.

7.2 Analyze and evaluate the impact of engineering practice on the sustainable
development of environment and society by using relevant laws and

regulations such as environment and sustainable development.

Requirement 8:

With humanities and social science literacy,
social responsibility in engineering practice,
understanding and complying with engineering

ethics and norms, fulfill the responsibilities.

8.1 Cultivate a good world outlook and outlook on life; Understand national

and social development.

8.2 Have good humanities and social science literacy and sense of social

responsibility.

8.3 Understand the professional nature and responsibilities of engineers; In the
process industry informatization, automation engineering practice, abide by

the engineering professional ethics and norms, and fulfill the responsibility.

Requirement 9:

Good team spirit and ability to play a role in
multidisciplinary context and to correctly
understand and handle the relationship between

individuals, teams and people in charge.

9.1 Be able to play an individual role and give full play to individual

advantages in a multidisciplinary team.

9.2 Be able to play the role of a member in team cooperation in a

multidisciplinary team.

9.3 Be able to play the role of team leader with management ability in a

multidisciplinary team.

Requirement 10:
Ability to communicate effectively with
industry peers and the general public on
complex engineering issues in the field of
automation, including writing reports and
design presentations, presenting statements,
articulating or responding to directives. Having
a certain degree of international communication

skills in cross-cultural background.

10.1 Have the ability of foreign language communication, have a certain
international vision, and be able to communicate and exchange in a

cross-cultural context.

10.2 Be able to skillfully read professional foreign language literature, and
effectively exchange oral and written information with industry peers and the
public on complex engineering issues related to process industry

informatization and automation.




Requirement 11:

Ability to understand and master the basic
knowledge of project management and
economic decision-making and basic methods,
and to apply to multidisciplinary engineering

practice.

11.1 Understand and master certain engineering management principles and

economic decision-making methods.

11.2 Be able to effectively analyze and comprehensively evaluate complex
engineering problems related to informatization and automation of process
industry by applying engineering management principles and economic

decision-making methods.

Requirement 12:

Life-long learning: Ability to adapt to social
development and meet the needs of the
individual development. The consciousness

of independent learning and lifelong learning.

12.1 Master the language tools and computer tools of lifelong learning, have
the ability of self-learning, and be able to obtain the knowledge and methods

of solving problems through self-access to information.

12.2 Fully realize the rapid development of process industry informatization
and automation related to engineering fields, as well as the importance of
autonomous learning and lifelong learning, and have good psychological and

physical quality to adapt to various tasks in the work.

The relationship between graduation requirements and educational objectives

Educational Objectives

Graduation Requirements Educational Educational Educational Educational
Objectives 1 Objectives 2 Objectives 3 Objectives 4
1: Engineering Knowledge Y l
2: Problem Analysis Y Y
3: Design/Development Solutions \/ \/
4: Research V V
5: Use Modern Tools \/ V
6: Engineering and Society \/ \
7: Environment and Sustainable J
Development
8: Career Planning \/
9: Individuals and Teams \
10: Communicate \ \/
11: Project Management V
12: Lifelong Learning \ \/

IV. Major Subject
Control Science and Engineering

V. Core Courses

Fundamentals of Circuit Analysis, Electronic Technology, Automatic Control Theory, Modern Control
Theory, Process Detecting Technology and Sensor, Process Control Engineering, Computer Control Technology,

Process Modelling Technology, etc.



VI. Educational System

The basic length of undergraduate education is 2 years, and the flexible study period is 1-4 years. It is

managed according to the credit system.
VII. Confer Degrees

Students should complete at least 93 credits before graduation. The Bachelor degree of engineering can be
granted to those who meet the degree awarding requirements of the relevant regulations on the awarding of

bachelor's degree for graduates of Shenyang University of Chemical Technology (revised in March 2017).
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VIII. Credit Requirements

Course Credit Proportion
Course Type Course Modules . Subtotal
Nature Requirement (%)
Ideological and Political 10
Education
Foreign Languages 6
Subject Platform Computer 2.5
Course General . :
. Military Security Compulsory 2 23.5 25.27
Education
Compulsory Course Labor Sports 1
Innovation and !
Entrepreneurship
General
. Mental Health 1
Education
Aesthetic Education (400) 1
China and the World (500) 1
Gener.al Educ.atlon Four Histories (600) Elective 1 5 538
Elective Subjects -
Economic |
Management(700)
Traditional Culture (900) 1
General Education . .. .
. Military Training Practice 2 2 2.15
Practice Course
Basic Subject Public Basic Class
N Compulsory 23.5
Discipline Courses Professional Foundation 24.0
Education - -
Subject Practice .
- Practice 0.5
course
Professional Core 67.2
- Compulsory 14.5
Courses
Specialized Professional Elective )
. - Elective 2 38.5
Education Courses
Professional Practice .
- Practice 22
Courses
Humanistic Social Practice
Extracurricular Physical and Mental Health
General Knowledge Practice 4
Practice Foreign Language Skills
. Practice Extracurricu
Extracurricular . .. .
. Innovation Training lar Practice
Innovation and
Entrepreneurship Innovation Competition 4
Practice o
Maker Activities
Career Education Growth Planning 1
Total Credits / Proportion 93 100
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Table of Teaching Schedule for Automation Major

ESE R S
. . N [ § et Credit Hour Distribution Weekly Hours Per Semester .
TR PR PEIR WS RS o ﬁ;& P B #ik
Course Type Course Nature Course Code Course Name Cre. T.CH PISTY S | BAL Sk — - = | Notes
o Lec. Exp. Pro. = 1st 2nd 3rd 4th
Pra.
AR S
0710053003 |Outline of Chinese Contemporary and Modern 3.0 48 32 16 2
History
LY NSESE ¥ NSk
0710103003 3.0 48 32 16 2
BEEE Basic Principles of Marxism*
Ideological and Political ST PRI AR R R A 2 3 SCOBAR MRS
Courses Introduction to Xi Jinping Thought on
0710123001 3.0 48 40 8 3
Socialism with Chinese Characteristics for a
New Era
WIRHAEIR wig TSR
0710011303 1.0 32 32 1 1 1 1
General Compulsory ||Current Situation and Policies
Education KEAHMET
AhER 0211003103 3.0 48 48 3
||College Englishl
Foreign Language
REHMEI
Courses 0211003203 3.0 48 48 3
||College English IT
R XIES C il s it
1541372004 2.5 44 32 12 2
Computer Courses || C Programming Language
FEHAIR
e S s 0710081003 1.0 16 16 2
|Military Theory
Military and Safety
BEHE
Courses 1540261304 1.0 16 16 2
||Safety Education
FENHE R HNHE
2640021003 1.0 16 16 2
Labor Education |Labour Education
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S g S IS
N N . N N B Credit Hour Distribution Weekly Hours Per Semester .
WA YA L W LA 5| e T . HIE
Course Type Course Nature Course Code Course Name Cre. TCH PR seag | B S — - = juy| Notes
o Lec. | Exp. | Pro. = Ist | 2nd | 3rd | 4th
Pra.
BB R
Innovation and PGB G E
1547011004 1.0 16 16 2
Entrepreneurship ||Creative Thinking and Innovative Methods
DA courses
Compulsory REAEOEERAT
INsiilicds £
0510041003 |Mental and Health Education for College 1.0 16 16 2
. . Mental Health Courses
EIREE R Students
General /Nt Subtotal 23.5 396 344 0 12 40 12 10 6 1
Education SINGUREEE. EHE ML, Aotk hE SRR 6 MR
i AR Z 15 2.0 47, GEUIRZEE 2 TR,
&
Including 6 modules: Economic Management, Aesthetic Education , Science and Technology, Four Histories, Traditional Chinese Culture, China and The world. Up t02.0
Optional credits per module and up to 2 courses per semester.
/It Subtotal 5.0 80 80
K I
0415102013 2.0 48 48 &
Practice |military training
23 Total 30.5 524 424 0 12 88 12| 10 6 1
Y 1>
0310002103 2.0 32 32 2
||Advanced Mathematics I*
o S A T
B 5 B RBER 0310002203 2.0 32 32 2
||Advanced Mathematics IT*
Natural Science & —
MR
Mathematics 0310032003 2.0 32 32 3
PR R g || Linear Algebra
Discipline Compulsory MR 5 Gt
0310042003 2.0 32 32 2
Education |[Probability and Statistics
FL 43 BT i+
1540163004 3.0 48 48 3
TR |[Fundamentals of Circuit Analysis*
Foundation Engineering A B F B
1540913004 3.0 52 40 12 3

||Analogue Electronic Technology*




Vi
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R A T

N N . N N B Credit Hour Distribution Weekly Hours Per Semester .
WA WAL W WAL 5| e T . HIE
Course Type Course Nature Course Code Course Name Cre. TCH PR seag | B S — - = juy| Notes
o Lec. | Exp. | Pro. = Ist | 2nd | 3rd | 4th
Pra.
oy TR
1540923004 3.0 52 40 12 3
|Digital Electronic Technology*
wig 3l 42 ] S B+
1511024004 4.0 68 56 8 4 4
Compulsory -8 |The Principle of Automatic Control*
FRAP AR Subject Foundation RARHE | i
o 1541383004 2.5 44 32 8 4 3
Discipline Requisite || Modern Control Theory
Education /Mt Subtotal 235 | 392 344 | 40 8 0 n | u 3
X FEL I 3BT il S5
S 1540150014 0.5 12 12 2
||Circuit Analysis Experiment
/It Subtotal 0.5 12 12
it Total 24 404 344 52 8 0 11 11 3
PUR T EL SN
1541422004 2.5 42 36 4 2 3
|[Process Modeling Technology*
TR A
1521074004 4.0 68 56 12 4
|[Process Control Engineering*
TSR R A
s 1521083004 3.0 52 40 10 2 3
|| Computer Control Technology*
Compulsory
LA HE R LRI R GE(DCS)
1521102004 2.5 44 32 12 3
Specialized |[Distributed Control System
Education AR EA 515 &%
1543042004 2.5 42 36 6 3
|[Process Detection Techniques and Sensors
/It Subtotal 145 248 200 44 4 0 0 0 16
THEHM L SBEHA
i3 1547042004 ||Computer Network and Communication 2.0 32 32 2
Optional Technology
(ERERE N
1544302004 2.0 34 28 6 3
|Signals and SystemsII
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S g S IS
R SRR e Rk e o g{ Credit Hour DlStrlbuUOl;% p Weekly Hours Per Semester P
Course Type Course Nature Course Code Course Name Cre. TCH PR seag | B S — - = juy| Notes
o Lec. | Exp. | Pro. = Ist | 2nd | 3rd | 4th
Pra.
LIRS #N
1542242004 2.0 34 28 6 2
|Electrical Control Technology
AL
1542252004 2.0 34 28 6 2
|[Engineering Electromagnetic ~ Field
bt By LR 2 filh
. 1543112004 2.0 34 28 6 2
Optional IMCU Application Basis
PLES NA%
1543992004 2.0 36 24 12 2
|[Robot Control
/It Subtotal 12 204 168 36 0 0 3 6 4
L HHE R &2 LK Fill in the Study Requirements 2.0 32 32 2
Specialized Pl TR
: 1541362024 2.0 48 48 2
Education ||Course Design of Control Engineering
TR R G it
1541372024 | ||Integrated Design of Computer Control 20 48 43 2
System
Sk E |
1541162034 2.0 48 48 2 &
Practice |Production Practice
TRESE
1541402024 2.0 48 48 2
|Engineering Practice
vkt G0
1541711044 14 336 336 14 | £
||Graduation Design (Thesis)
/Nt Subtotal 22.0 528 0 528 0 0 0 0 8 14
47t Total 38.5 808 232 572 4 0 0 3 21 14
Sk Sum 93 1736 1000 624 24 88 23 21 33 15
WAPIAT AP NSCHE 2 S o
i
Extracurricular Extracurricular Culture and Society 1543401034 0.5 12 12 BN
||[Social Survey
links practice Practice
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P

R A T

Courses

|Career Planning and Employment Guidance

e R e R e o g{ Credit Hour DlStrlbuUOl;% p Weekly Hours Per Semester P
Course Type Course Nature Course Code Course Name Cre. TCH PR seag | B S — - = juy| Notes
o Lec. | Exp. | Pro. = Ist | 2nd | 3rd | 4th
Pra.
WM Bt
0415102013 0.5 12 12 I3 HL
) |[Extracurricular Physical Exercise
0 HE: 25 ———
TN HH E
Mentally and 2640030013 0.5 12 12 0.5 Fixiid
|[Labour Education Practice
Physically Practice
O FE R4 S
0510070313 0.5 12 12 I3 HL
|Mental Health Counseling
HMESTRE SR (FI1Z0
HME RS RS 0210010013 |Foreign Language Proficiency Training 2.0 48 48 2
RO BRAPSRK Foreign Language Practice (elementary) 23k D
Extracurricular Extracurricular Proficiency Training INER AR (R stk
links practice Practice 0210020013 |[Foreign Language Proficiency Training 2.0 48 48 2
Practice (advanced)
24 1~4 223 (PR pie L
b 5 7 92 ) N . R
KR TR RS B3 sk ik PN RN DHE 2 SN
Capability and 1541712024 4.0 96 9% Fixiid
|Quality Development and Innovation Practice TE I L BE B 22BN
Innovation Practice
E
PR o
HRMb LR 5 ol =
Growth Planning 1540271314 1.0 40 40 1 aniie

/it Subtotal

HARUR 1 220 16 220, SEIRURFE. LHLAF 1220y 24 220, REUR 1 2293 36 220, SRrhSCly 1 MR 1 220, A0 i/NRfh 0.5, R A FR T E* A %Kik,
Note: “Cre. (Credits)”, “T.C.H. (Total Credit Hours)”, “Lec. (Lecture)”, “Exp. (Experiment)”, “Pro. (Programming)”, “Pra. (Practice)”.
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A list of bachelor's degree programs in Automation Major

WA R AL PR Fr WS 5 TR AR #or | JFREEM
Course Type Modules No. Course Codes Course Name Credits Semester
o HOA i B
HIRHHIR . Ty 5 J8 T SO S

. Political 1 0710103003 o . 3.0 2
General Education Basic Principles of Marxism*
Theory
% R T
) 2 0310002103 ) 2.0 1
Mathematics Advanced Mathematics I*
R 70 AT S A
3 1540163004 | Fundamentals of Circuit 3.0 1
Analysis*
oo = ) FAVAND S S,
FRTER Hop e THA
Discipline T REEEA 4 1540923004 Digital Electronic Technology* 3.0 2
Education Engineering —
. H sz Je B *
Foundation
5 1511024004 The Principle of Automatic 4.0 2
Control*
DU | 212
6 1541383004 3.0 3
Modern Control Theory
RS ELU K Ny
7 1541422004 . 2.5 3
Process Modeling Technology™
8 1521074004 FERFELAE 4.0 2
L HHR INRES ctl Process Control Engineering* '
Professional Process
Education Control 9 1521083004 AL 3.0 3
Computer Control Technology*
FEHEH R4 (DCS)
10 1521102004 2.5 3

Distributed Control System

Y Rt A PR BARZR L (PR R AL TR 2 9 T2 o 2 S BRAR KT o A 1 B2 FR o g

17
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+—. £FEZEIITEFZH Weekly Calendar of all Practice Sessions

] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 I
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= A A / / A A A A A s 2]
L I I e I A T A I ) A I R R R Hey it

5 15 8 (Symbol Description):

X APRFEBETTH|Curriculum Design /4 7= 5L 3] ||Specialized Production Practice L %Mk 55| |Specialty Experiment

P %252l 22418 3| Practical Training.

Term Paper it %A ||[Examination VY% ZJ)l[|Military Training = 2t (B30 ||Graduation Project(Thesis)
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+=. RIEAZREEE Curriculum System Configuration Diagram
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Correlation Matrix between Key Courses and Graduation Requirements (High Correlation—H, Medium Correlation—M, Low

Correlation—L)

Wi

(Courses)

Ee\kfE 3SR (Graduation Requirements)

1.1

1.2

1.3

1.4

2.1

2.2

2.3

3.1

32

33

4.1

4.2

43 (515253 (6162|7172

8.1

8.2

8.3

9.1

9.2

9.3

10.1

10.2

11.1

11.2

12.1

12.2

CVWSESE ¥ N/ iy

|| Basic Principal of Marxism*

o [ S BLAR S A 2
||Outline of Chinese Contemporary and

Modern History

ST PRI AR R A 2 3 SCOBAR MRS
Introduction to Xi Jinping Thought on
Socialism with Chinese Characteristics for a

New Era

KEAHME
|College English

Cifis R it

||IC Programming Language

[ER & Ca0I!
|| Advanced Mathematics I-IT

LRMEAREL
|| Linear Algebra

MR 5 HE Lt
|| Probability and Statistics

FL B S BT S
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(Courses)

ek fig /)R (Graduation Requirements)

1.1

1.2

1.3

1.4

2.1

2.2

23

3.1

32

33

4.1

4.2

43151 (525361 (62|71]|72

8.1

8.2

8.3

9.1

9.2

9.3

10.1

10.2

11.1

11.2

12.1

12.2

|| Fundamentals of circuit analysis*

B T B AR

||Analog electronic technology*

B R
|Digital Electronic Technology*

3l 47 ] S B+
|The Principle of Automatic Control*

DA B
|| Modern Control Theory

T RERE) TR

|| Process Control Engineering*

B AR
|| Computer Control Technology*

TR R A
|| Process Modeling Technology*

R RSEDCS)
| Distributed Control System

RERHIHA 5 e s

|| Process Detection Techniques and Sensors

B 5 ol 4 5

| Career Planning and Employment Guidance

A EBGE

||Current Situation and Policies

KA RUE
|Mental and Health Education for College

Students
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(Courses)

ek fig /)R (Graduation Requirements)

1.1

1.2

1.3

1.4

2.1

2.2

23

3.1

32

33

4.1

4.2

43151 (525361 (62|71]|72

8.1

8.2

8.3

9.1

9.2

9.3

10.1

10.2

11.1

11.2

12.1

12.2

R
|| Military Theory

TEHE
| Safety Education

HEHE

|| Labour Education

il
|military training

HLBR AT Sl S

|Circuit Analysis Experiment

53]

|[Production Practice

izt G830

|| Graduation Design (or Thesis)

Bl B 4 BT %

|| Creative Thinking and Innovative Methods

Pl LR R it

|| Course Design of Control Engineering

TR R G it
|Integrated Design of Computer Control

System

TS

|Engineering Practice
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