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The professional development of design and manufacture precision instruments and
measurement and control the basic knowledge and application ability, can in the field of
predominantly rail transit field in concerned in the field of measurement and control technology,
equipment and system design and manufacturing, scientific research and development, application
research and operation management of engineering and technology talents.

The specialty originated from the measurement and control technology and instrument major
approved in 1989 (junior college), and was approved in 1993 (bachelor's degree). Since the
establishment of this speciality, more than 1,000 undergraduate talents for the measurement and
control technology and instrument and rail transit equipment industry.
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Program Name: Measurement and control technology and instrumentation
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Based on the requirements of the rail transit equipment industry and the mechanical

engineering discipline, this speciality aims to cultivate excellent engineers and technicians who
understand the basic theories of mathematics, natural science and engineering sciences as well as



the professional knowledge of the measurement and control technology and instrumentation , who
has good humanistic quality, professional quality, international perspective, innovative spirit and
social responsibility, who has the ability to solve complex engineering problems in the fields of
instrument science and technology and rail transit equipment by making comprehensive use of the
knowledge and skills, and who are able to conduct information detection, information processing,
information transmission, fault diagnosis, automatic control related technology, instrument design
and manufacturing, scientific research and development, system integration, operation
management and other works relevant to the instrument science and technology and rail
transportation equipment industries. He or she would become a distinguished engineer, an
excellent researcher, or an industry leader of the rail transportation equipment field after
graduation by pursuing professional practices and further studies.

The goal to achieve in the 5 years of graduation: achieving the professional skills and
professionalism of the engineer level, solving complex technical problems in the field of
instrument science and technology as engineers, technical backbones or researchers, and becoming
an candidate to be senior engineers, industry experts and senior researchers.
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In order to achieve the training objectives of this major, students should meet the required
requirements in knowledge, ability and quality when they graduate. In terms of knowledge
structure, students need to master the basic theories and methods of mathematics, natural science,
engineering science and measurement and control technology and instrument, and have the
professional knowledge and skills of major in measurement and control technology and instrument.
In terms of ability structure, students should have the ability to analyze, design and research
technical problems such as design, manufacturing and control in mechanical engineering field,
taking into account various external factors. Students should also have strong system concept,
international vision, innovative thinking, communication and organizational leadership. In terms
of vocational quality, students should have excellent ideological and moral character, humanistic
quality, professional norms and social responsibility consciousness, and be able to adapt to social
development and technological progress through independent learning.
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Requirements of knowledge structure:
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1. Master the basic theory of mathematics, natural sciences and engineering sciences, as well

as the professional knowledge of the measurement and control technology and instrument, and be



able to use the knowledge to solve complex engineering problems such as design, manufacturing
and control in the field of mechanical engineering.
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Requirements of ability structure:
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2. Analytical ability. The Graduates can apply the basic principles and methods of
mathematics, natural sciences and engineering sciences to identify, express and analyze technical
problems such as design, development and application, and obtain effective conclusions based on
literature research.

3BT RBES . REWE VA AR R 5 BRI S 1] 5 Hh AR 7 58, Bt a2 7
KRG Jufl, JFREAERTH PRI SR, B8 ra, R, 24, B UL
MIFAFR R .

3. Design/development capability. The Graduates can provide solutions to practical problems
in the field of instrument science and technology, design systems, components to meet their needs,
and embody innovative ideas in the design, taking into account social, health, safety, legal, cultural
and environmental factors.
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4. Research ability. The Graduates can conduct scientific research on practical problems in
the field of instrument science and technology based on scientific principles and methods,
including experimental design, experimental implementation and experimental data processing
and analysis.
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5. Ability to use modern tools. The Graduates can develop, select and use appropriate
technologies, resources, modern engineering tools and information technology tools for practical
problems in the field of instrument science and technology, to predict and numerically simulate
design, development, application and other technical problems, and to understand their limitations.
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6. Ability to deal with social, environmental and sustainable development issues. The
Graduates can make rational analysis based on relevant background knowledge of instrument
science and technology., evaluate the impact of the program on environment, society, health, safety,
law, culture, environment and sustainable development, understand and clarify their
responsibilities, and maintain the sustainable development of society.
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7. Cooperation and organizational capacity. Good sense of teamwork and organizational
coordination, able to assume the role of individual, team members and leaders in a

multi-disciplinary technical team.
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8. Communication skills. Graduates have good communication and interpersonal skills, can
effectively communicate and communicate with peers in the industry and the public on specific
issues, including writing reports and designing manuscripts, presenting speeches, clearly
expressing or responding to instructions, and have a certain international vision, and can
communicate and respond to cross-cultural background. Communication.
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9. Project management capability. The graduates can understand and master engineering
management principles, economic principles and decision-making methods, and can undertake
and complete project management tasks in specific projects in the field of instrument science and

technology.
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10. Learning ability. The graduates have the consciousness of autonomous learning and
lifelong learning, and the ability to learn independently and adapt to the development of society
and technology.
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Requirements of qualification structure
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11. Ideological quality. The graduates have good ideological and political quality, scientific
world outlook, outlook on life and values, and can practice socialist core values.
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12. Professional norms. The graduates have humanities and Social Sciences literacy and
sense of social responsibility. They can understand and abide by engineering professional ethics
and norms in engineering practice and fulfill their responsibilities.
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13. Innovation consciousness. The graduates have innovative consciousness,
entrepreneurship and critical thinking, which can be reflected in all aspects of solving practical
problems in the field of instrument science and technology.
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Duration: 4 Years
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Degree: Bachelor of Engineering
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Main Subject: Instrument Science and Technology, Mechanical Engineering

FEFRE: BB SEDE TR, Brrf iR TR PRI, AL
PR R AR RO IRZEFER SEERLE . TR B3 ER(EDA). B 5 a5kt
P AE G SRR g . H s EBL S UR B SR O ER . AR R GRS R,
BRI HEOR RS S HE2 . TR 5. Byl SEs]. s R4
BR. PUESSENEAR . KRNz S R4, TR 50 HE .

Main Course: Circuit Analysis and Analog Electronic Technology ,Digital Electronic
Technology, Engineering Mechanics, Mechanical Engineering Drawing, Mechanisms and
Machine Theory, Precision Instrument Design, Error and Data Analysis, EDA Technology, Signal
Analysis and Processing, Sensor and Detection Instrument Circuit, Principle of automatic control,
Microcomputer Principle and Interface Technology, Embedded System Principles and Technology,
Vehicle active control technology, Condition Monitoring and Fault Diagnosis, Engineering Test
Analysis and Visualization, Motor and Motion Control, Measurement and Control Network
Technology, Rail transit Test Technology, Precision measurement and control system,

Engineering Economy and Project Management.

VLEENP 23 FEAE R Basic Requirements of Credits for Graduation

FOER
Credits Requirements
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%ﬁ%’% wE Distributional e . N
Curriculum System Compulsory Electives Free Electives
B e Hi SR Hik SRR Subtotal
Theory | Practice | Theory | Practice | Theory | Practice
AR EA R
Ideological Politics Courses 15 2 17
HEHE
Military Courses 2 2 4
ASCERRE Y
Pu(lj)llc Basic HE . 5 g
ourses Foreign Language Courses
(3EES A A
Physical Education Courses
. . (WS ERTARES 4 A
BREERRE Core General Education Courses
General Education
Courses TR
; 2 2
Freshman Seminar
ERET MR | T A IR
B (&) Foundational Courses on
Discipline and Mathematics and Natural Science 26.5 25 29
Specialty
Foundational IR
Courses(Including | professional Foundational Courses|  47.5 8.5 56
Experiments)
FURE (HER) \
Specialized Lol iz O iRFE 10 ) 12
Courses(Including Specialized Core Course
Experiments)




HEABREUIZER SIS, SR
BRI 42 LR SR
B S > 5 R
S SRR Basic Skills Training, Practical
Practice Courses Training, Integrated Curriculum
Design, Social and Cultural
Quality Practice, Graduation
Internship and Graduation Design
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ET ALY Interdisciplinary
Diversified Courses Courses, Aesthetic Education
Courses, Subject Competition
Courses, other Personalized

Elective Courses, etc

BRI ZRt R . MR
B S SR EREIE. QUET TSR
Innovation and Innovation and Entrepreneurship
Entrepreneurship | Training Program, Personalized
Practice Experiments, Subject Competition,
Innovation Lectures, etc

KRB ERURTE AR
AR R
DMEFRAT Comprehensive Quality
A Compulsory Part| Improvement Courses for College
Students, Assessment of Students'
Physical Fitness

J
Total
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Public Basic Courses

33 32y, HrhaME 31 %y, RIE2 %5, wigo 34
A total credits of 33, including 31 for compulsory courses, 2 for distributional electives and 0 for free electives
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Ideological and Moral WE %2 S

Education and the Rule | Compulsory 3 0.4 Selznl\i‘:ter
of Law

ik
School of
Marxism

6. 11. 12

o [ AR S 4 2 D 1%
Conspectus of Chinese - 3 0.4 1St

Modern History Compulsory Semester

ik
School of
Marxism

11. 12

BRUIER | oy okmn | o5 4 2]
cologica The Basic Principles of = 3 0.4 4Th

Politics Courses Marxism Compulsory Semester

ik
School of
Marxism

11, 12

B AR AR A
A B N N i
Introduction to Mao
Zedong Thought and
Theoretical System of
Socialism with Chinese
Characteristics

\ 5 240
A é}
w1z 3 0.4 5Th

Compulsory Semester

L
School of
Marxism

11, 12
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Fhx 3 AR
Outline of Xi Jinping i 6 2= Ly
Thought on  Socialism Com uTs o 0.4 6Th School of 11, 12
with Chinese puisory Semester Marxism
Characteristics for a
New Era
> 51 B0
L, A A % % 1 =7 JL
PSR A 0 15t Schoolof | 6. 11, 12
Situation and Policy I | Compulsory Semester Marxism
5 s H25H e
. ﬁf%h %BZ%.H Az 0 2Nd School of 6+ 11, 12
Situation and Policy Il | Compulsory Semester Marsism
5 s 535 e
Situzi/io%‘n ;ﬁ&ﬁllllcly m cOnﬂTsory 0 3Rd Schoolof | 6. 11. 12
HEBOEHK §S€emehl’st%r§ Mg}usm
Ideological - e D dk 5 4 5 e
Politics Courses | o /771 JSRIV 2 0 4Th Schoolof | 6. 11, 12
Situation and Policy IV | Compulsory Semester Marxism
st s 5 2] o
RSBV i 0 5Th Schoolof | 6. 11. 12
Situation and Policy V | Compulsory Semester Marxism
: ) moxm | o
L, = 7 A g 75 6 =¥ JL
_ ERSEERVI 2 0 6Th Schoolof | 6. 11, 12
Situation and Policy VI | Compulsory Semester Marxism
i ks 57 5
RSN s 0 7Th School of 6. 11, 12
Situation and Policy VI | Compulsory Semester Marxism
" ) BEEM | O
) b Tl 4 & o5 8 574 o
RS ECERI 2 0 8Th Schoolof | 6. 11, 12
Situation and Policy VIl | Compulsory Semester Marxism
- . N 1 R
AL o 0 * R 1. 12
g Military Theories Compulsory Sem ej;r Security Office
Milit C - 2 N T 1 2R s 2
Hitary Courses| gy B , | BT -
Military Skills Compulsory Semester | Security Office A
. HhE T 5 B
224
BB 1 Wiz 0 * 11;“ M school of % 10
College English I Compulsory Semester Foreign h
languages
J AhE T 5B
224
HE 1T g 0 A ZzNi/‘E School of 8. 10
College English 11 Compulsory Foreign A
Semester languages
. R sy 1522 B
RIS i 3 | RN SR
English for General Com uTs o 0 3Rd Foreion 8. 10
Academic Purposes puisory Semester languagg os
NEES .
Foreign e . 8
Language Workplace English
Courses SEhR 5 AT R
Viewing, Listening &
Speaking in English N 8 Rk 1717, 2
-Communication & PR A% & 4 221 ﬂé%‘?[’%“ AN
Culture Distributional 0 4Th }S f? 1‘;’ Limited to 1
TN - Elective Semester oreig course, 2
-[«I:l E A I’T’t*’zjéﬂ‘lﬂ“ languages CreditS
Language, Culture and 8
Translation
PREVASIS P
Public Speaking in 8
English
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®H 1 W ERES RS- E Dept. of
Physical EducationI | Compulsory ! ! 18t Phy31ga1 12
Semester Education
By R4 2 3
K T I 52 W | F #E Dept. of
Physical Education II | Compulsory ! ! 2Nd Phy31ga1 12
Semester Education
2 I %3 5 | E B Dept. of
Gl Ph sicej?SE)?luIcleIltion 1 Conié 1%50 0.5 0.5 3Rd Physical 12
Physical Y pulsory Semester Education
Education e A 34 22 R FH Dept. of
Courses Ph sicej?SE)?luIc\'jltion v Conié 1%5 o 0.5 0.5 4Th Physical 12
Y puisory Semester Education
W REREE T W 55 5 2 | R F & Dept. of
Diversified Physical Com uTso 0.5 0.5 5Th Physical 12
Education Courses | puisory Semester Education
WEEREREE I W %5 6 2] | /R F & Dept. of
Diversified Physical Com uTso 0.5 0.5 6Th Physical 12
Education Courses 11 puisory Semester Education
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General Education Courses
6 20y, Hiahz 0 225y, BRIE 6 %5y, 1E1E 0 %5
A total credits of 6, including 0 for compulsory courses, 6 for distributional electives and 0 for free electives
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Core General General Studies on | Distributional | 4 2—7Sen;es ter 6. 8. 12
Education Transportation Elective
HUESTEBUIR S BT
N
Current Situation and
Frontier Technology of
Rail Transit
PRV B 5 Tl T
2
Modern Enterprise
Management and
Industrial Engineering
H&ﬁf@i%ﬂgﬁﬂff%ﬁ
Modern Lifting and
Construction Machinery )
Technology BEJ‘%} \I] 2
> N . o N Pavis ), %‘ﬁj
PAETFR gk e BB 52 4 Bk Limited to
Freshman Introduction to Distributional 2 2Nd Sch. of Mech. | 6. 9. 10, 13
Seminar ; Elective Semester En one course?
Mechatronics and g credits

Hydraulic Integration
Technology

Ples N ik

Introduction to Robots

e I LR 75 18 TR
Introduction to High-end
Machinery and
Equipment

PiENLI
Bionic Machinery

Tl e it 3 BT
Advanced
Manufacturing Frontier
of Micro-nano




FETT R
Freshman
Seminar

“h R HE R
Manufacturing
Technology in the 21st
Century

M AR F1R
Introduction to
Measurement and
Control Technology

BUbRH A 5 HoR s
History of mechanical
science and technology

PN RIS
Artificial intelligence

and optimized design
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Discipline and Specialty foundational Courses(Including Experiments)
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e T
3 ] B ]( 5 ¥
AT R REME | goes B2 | i | s | ndicators | B
Course Type Course Name Credits - Semester School which Support
Course practice Graduati Notes
credits raduation
Requirements
e N N Ah ’ul,/ﬁ‘ P
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Advanced Mathematics 1| Compulsory > 15t School of 2
Semester Mathematics
I W 5250 ES
Advanced Mathematics Com uTs o 5 2Nd School of 1. 2
11 puisory Semester Mathematics
N 244 PGS
oy M % 2 55 ¥
Lif;iﬁ;ﬁjﬁ B Corrjén%s ory 3 2Nd School of 1. 2. 4.5
Semester Mathematics
Wi S ¥Rt B 3 2 ey
Probability and Com uTs or 3 3Rd School of 1. 2. 4.5
Mathematics Statistics P y Semester Mathematics
BEEARBE | gm0 s 55 3 2] ¥
%E&h:% Complex Function and C ]’ 3 3Rd School of 1. 2. 4.5
Foundational | Integral Transformation ompuisory Semester Mathematics
Courses on N - T 2 L]
Mathematics and KEH Bl g 77 #)BE School of
N 1 Sci Physics BI Compulso 3 2Nd hysics !
atural Science y pulsory Semester phy
\ . = Pl‘»/ﬂ‘j
KE4E BIL Wi #5358 s School of
Physics Physics BII Compulsory 3 3Rd physics !
Semester
. o N ERES
KA | s || | PR e sehootof| |,
Physics Experiments I | Compulsory Semester physics
s . > =3
REPESLEE 1T g | | %gRﬁ g Yp¥E School of 14
Physics Experiments II | Compulsory Semester physics
=Y 2L
LR C W& ER A4 School of
Engineering Chemistry 2 0.5 1St . . 1. 6
Compulsory Life Science
C Semester
BUbE TFEME 1R D 1 iR 2. 3. 6. 12 A 8 Ji
Introduction to Com uTsor 1 0.5 1St Sch. of Mech. |©° 77 13‘ * | The first 8
Mechanical Engineering P Y Semester Eng weeks
AR BB AT i FUEM | B |, 5 o, | 8K
meess‘f’“al Introduction to Rail Com Tsor 1 0.5 1St Sch. of Mech. |©° 77 13‘ A Later 8
Foundational Transit puisory Semester Eng weeks
Courses
‘ N \ TR
THEAURE PP BT 2 Wi %1% | School of
Fundamentals of Com uTSO 3 1 1St Computing and 2.5
Computer Programming puisory Semester Artificial
Intelligence




F AR
Professional

Foundational
Courses

HUBR T AL 1 I F1EH BB
Mechanical Engineering CompuTs ory 1St Sch. of Mech. 1. 3
Drawingl Semester Eng
HUBR LA 11 s %2 2 MU
Mechanical Engineering CompuTs ory 1 2Nd Sch. of Mech. 1.3
Drawing II Semester Eng
%%%W%%M%?H - H1
L . W& 7 School of
Circuit Analysis and 3Rd . 1. 3. 4
. Compulsory Electrical
Analog Electronic Semester Eneincerin
Technology B gineening
=
W FHA C o 55 4 220 o
o ) Wz School of
Digital Electronic 4Th . 1. 3. 4
Compulsory Electrical
Technology C Semester Engi .
ngineering
THEIEC o 3 7%
Engineering Mechanics c T 3Rd School of 1. 2. 3. 4
C ompulsory Semester Mechanics
Bk 2 A o EE BB
Mechanisms and Com T 0.5 4Th Sch. of Mech. 1. 2. 3. 4
Machine Theory A ompulsory Semester Eng.
R A AR Bt s 955 £ MLk
Precision Instrument Coriél%s o 5Th Sch. of Mech. 1. 2.3
Design puisory Semester Eng
s . " N Sefse ,uz,/ﬁ;
B SRR | B BAEW B
Error and Data Analysis | Compulso 4Th Sch. of Mech. | 1. 2. 3. 4
y puisory Semester Eng
N . N = i
TR AR | R I i I T 5
EDA Technology Compulsory . ot Mech.
Semester Eng
fB5ir Skt -y %55 Bk
Signal Analysis and L1z 5Th Sch. of Mech 1. 2. 4
¥ Compulsory : : A
Processing Semester Eng
femam SRR ESEM | AU
Sensor and De’Fectllon Compulsory 1 5Th Sch. of Mech. 1. 2.3
Instrument Circuit Semester Eng
B A s 6 EH | ALK
Principle of automatic CompuTs ory 6Th Sch. of Mech. | 1. 2. 3. 4
control A Semester Eng
[BGIN SR ARE N -
Microcomputer g # 5 HLHk Sch. of
L 1 5Th 2. 3. 10
Principle and Interface | Compulsory S Mech. Eng
emester
Technology
7 ARG R S5HEA PN
B ebeddud Sy | 24 moEw | Ak
S - 1 6Th Sch. of Mech. 1. 2.3
Principles and Compulsory
Semester Eng
Technology
EREDEMEA | ETEM | AR
Vehicle active control Compulsory 7Th Sch. of Mech. 2.3
technology Semester Eng.
RS W 5 5 B2 D % 6 Bk
Condition Mgnltorlpg Compulsory 6Th Sch. of Mech. 1
and Fault Diagnosis Semester Eng.
S| R A ey = I " \
P ngnoctng o | vk moEw | Mk
sineering > 1 6Th Sch. of Mech. |1, 2. 3. 4. 5
Analysis and Compulsory Semester En
Visualization &
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A total credits of 12, including 12 for compulsory courses, 0 for distributional electives and 0 for free electives
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Specialized Courses(Including Experiments)
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AL 2 il D %6 3 BB
Motor and Motion Com Ts o 2 1 6Th Sch. of Mech. | 1. 2. 3. 4
Control puisory Semester Eng.
TRAFSHAEE | o0 4 6 0] HLb
Engineering Economy Com uTs o 2 6Th Sch. of Mech. | 3. 6. 7. 9
and Project Management puisory Semester Eng.
42 A é N e »
S DA 28 4R s 57 200 WL
1A Measurement and g ) 7Th Sch. of Mech 1. 2.3
Specialized Core Control Network Compulsory Semester "En : e
Course Technology &
BB A e 7 U
Rail transit Test Com uTs o 3 1 7Th Sch. of Mech. |1. 3. 4. 6. 10
Technology puisory Semester Eng.
RN 5 R M fA S G
RENES R % B 7 W U
Precision measurement Com uTs o 3 7Th Sch. of Mech. 1. 2. 3. 4
and control system puisory Semester Eng.
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244 = e
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Engineering Training A | Compulsory ngineering A
Semester | Training Center
iﬂﬂ%%éﬁ%ﬁéiﬁﬁ—'ﬁi
‘ e desi s ETEN | WU
AR YL, | Comprehensive design | 1'7 o |2 2 7Th | Sch.of Mech. |1, 2. 3. 9, 13
‘ﬁ‘k‘;“‘%l\)ll\ ?%n practi d pulsory Semester Eng.
BER. 4 measurement an
Exrih s conirol system _
B, sy |G S AT AR R e
vl B B i 57 5 B
Basic SKills Practice of instrument Compulso 2 2 7Th Sch. of Mech. (1. 2. 3. 4. 9
Training, and signal processing pulsory Semester Eng.
Practical desi%n
Training, EEE%%‘*E%T%M EIRE . S
Integrated AR S5 W 553 224
Curricul Experiment of circuit w1z 1 1 3Rd School of 2.3
urriculum ! Compulsory Electrical A
Design, Social analysis and analog Semester Eneineerin
and electronics technology & &
: =
Cultural Quality | ez FroRscsy | wazw | (0T
ice, .. . = chool O
. Digital electronic Compulso 1 1 4Th Electrical 2.3
Graduf'ltlon technology experiment puisory Semester . .
Internship and Engineering
Graduation TR =
Design Efﬁ%I 2552 ‘JZ‘1|§ %E 2 *ﬂjﬁ
ectronic process Compulso 1 1 Short Sch. of Mech. 3
practice pulsory Semester 2 Eng.
] e Ji 3 B
Professional Cognition Com uTsor 1 1 Short Sch. of Mech. 6. 7. 12
Practice P M Semester 3 Eng.
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Graduation Design | uTs o 8 8 8Th Sch. of Mech. | " ™" " L
(Thesis) puisory Semester Eng. A
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Diversified course

42y, Hhanig 2 0y, WIE 2 %5, @®iE 0 %5
Atotal credits of 4, including 2 for compulsory courses, 2 for distributional electives and 0 for free electives
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Note:

1. The name of the core general education curriculum is not listed in the curriculum details,

totaling 4 credits. Students of this major should choose the general education curriculum of "traffic
world" according to the requirements of the school, and cannot replace them with other elective
courses.

2. The course of Innovation and entrepreneurship practice with 2 credits can only be chosen
from the four types of projects listed in the table. The personalized experiment, subject
competition, engineering practice, SRTP project must be completed under the guidance of teachers
in school of mechanical engineering. The students participating in the project should provide proof
materials and can grant the credits after the acceptance by the college.
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