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Undergraduate Program in Geophysics

1. Academic Objectives

Responding to the call of “March Deep into the Earth”, facing the demands of Geophysics specialty,
adhering to foster virtue through education, taking undergraduate education as foundation, based on the
First-Class specialty construction, making best of the advantage of the complete directions, this major
cultivates the students to have all-round development of morality, intelligence, beauty and labor, to master
the solid Math and Physics foundation and knowledge of Geophysics, to have outstanding ability of practice,
autonomous learning, and proper international communication. The graduates could be engaged in the
fundamental research, application research, and administrative management in the field of deep exploration
of earth, space exploration, resource and energy survey, and environmental engineering.

2. Graduation Requirements

(1) Requirements on Quality Education: Love motherland, and support the leadership of the
Communist Party of China. Have the qualities of excellent study style, hard work, seeking truth and being
pragmatic, loving labor, obeying laws and regulations, and uniting and cooperating. Have good ideological
and moral character, social morality and professional ethics. Have cultural accomplishment and literary and
artistic accomplishment. Have scientific spirit of diligence, enterprising, seeking truth and innovation. Have
scientific thinking and research methods, as well as good physical and psychological qualities.

(2) Requirements on Knowledge Education: Master the basic skills of comprehensive geophysics
theory and its application. Master the principles and methods of studying the internal structure of the earth
and exploring deep energy and resources. Master the methods and techniques of resource exploration and
geological engineering survey. Master the basic principles of space physical phenomena. Master modern
information processing technology. Have the basic skills of geophysical exploration data acquisition,
information processing and comprehensive interpretation combined with geological knowledge. Understand
the frontier of earth science and its development trend.

(3) Requirement on Ability Education: Have strong self-learning ability, solid theoretical foundation,
wide knowledge, and strong adaptability and adaptability. Have strong practical ability and organization,
communication and coordination ability. Master at least one foreign language and have certain international
communication ability.

3. Main disciplines
Geophysics.
4. Length of Schooling and Degree

The length of schooling is four years of full-time study. Students will be awarded the Bachelor Degree
of Science when they have completed the required minimum credits and have met all other requirements.

5. Core Courses

The core courses include: Advanced Mathematics, College Physics, Complex Function and Integral
Transform, Linear Algebra, Fundamentals of Programming, Geophysical Field Theory, Geophysical
Calculation Method, Electronic and Electrical Technology, Comprehensive Geology, Elastodynamics,
Digital Signal Processing, Seismology, Gravity and Gravity Exploration, Geomagnetism and Magnetic
Prospecting, Geoelectricity and Electrical Prospecting, Heliophysics, Seismic Exploration and Logging.

The main practice training includes: Military theory and training, Geological practice in Beidaihe,
Geological practice in Zhoukoudian, Specialized Practice in Beidahe, Gravity and Magnetic Data Processing
and Interpretation, Geoelectric Data Processing and Interpretation, and Seismic Data Processing and
Interpretation.
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Undergraduate Program in Measurement and Control
Technology and Instrumentation

1. Academic Objectives

This professional is to meet the needs of national economic development, cultivate patriotic, love the
party, dedication, good character, a highly social sense of responsibility and good scientific and cultural
quality, have the basic theory in the field of measurement, control and instrumentation, professional
knowledge and skills, has innovation consciousness, independent learning ability and practical ability, have
a wide range of professional, wide caliber, compound engineering and technical talents who can be engaged
in scientific research, technology development, design and manufacturing and production management in the
field of measurement, control and instrument, especially intelligent geoscience instrument and equipment.

After graduation, he can become a senior technical personnel and industry expert in instrument
manufacturing, information detection, system regulation and operation management in various departments
of national economy, world famous academic institutions or enterprises, and become an entrepreneur driving
technological, economic and social innovation at home and abroad.

After graduation, with about 5 years’ continual work or study, they should:

(1) Professional and professional literacy: humanistic and social science literacy, professional ethics,
social responsibility and innovation consciousness;

(2) Professional knowledge: master the knowledge system with measurement as the center, information
flow as the main line, sensing, measurement and control supporting each other;

(3) Professional ability: capable of comprehensive design, implementation and application of
measurement and control instruments including geophysical instruments, geological analysis instruments
and industrial control instruments;

(4) Communication, communication and management skills: capable of teamwork, organization and
management, communication and communication skills, and able to engage in technical and management
work related to the major;

(5) Learning and development ability: capable of job responsibilities, lifelong learning and adapting to
development.

2. Graduation Requirements

(1) Engineering knowledge: master solid mathematics and natural science, electronic circuit, optics,
machinery, computer, control and other professional knowledge of sensing, testing, instruments and other
professional knowledge, and can be used to solve complex measurement and control instrument engineering
problems. Proficient in using mathematics and natural science knowledge to express problems. Proficient in
electronic circuit, optics, machinery, computer, control and other basic skills, can use engineering foundation
and professional knowledge to deduce and analyze sensing, testing, instrument problems. Be able to apply
relevant theoretical knowledge and professional skills to the comparison and synthesis of instrument system
schemes.

(2) Problem analysis: Able to apply the basic principles of mathematics, natural science and engineering
science to identify, express and analyze complex measurement and control instrument engineering problems
through literature research to obtain effective conclusions. Be able to apply scientific principles to identify
the key links of engineering problems in instrument design and express them by theoretical analysis and
parameter design. Be able to analyze instrument design engineering problems and seek alternative solutions
through literature research. Through the application of measurement and control related professional
knowledge and principles, analysis of influencing factors, to obtain effective solutions to engineering
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problems.

(3) Design/develop solutions: Be able to design solutions to complex measurement and control
instrument engineering problems, design systems and units (components) to meet specific needs, and be
able to reflect innovation in the design process, taking into account social, health, safety, legal, cultural and
environmental factors. Be able to use the basic design technology of measurement and control instrument
system and understand the factors affecting the design. It can complete the design of sensor, signal extraction
and processing, data processing and other signal chain units according to the specific requirements of the
measurement and control instrument system. Be able to design measurement and control instrument system,
and embody innovation consciousness in design and practice. Be able to analyze the feasibility of the design
scheme under the constraints of safety, health, law, culture and environment.

(4) Research: Able to use scientific methods to study complex engineering problems based on the
basic principles of measurement and control. Able to analyze solutions to complex engineering problems of
measurement and control instruments according to basic engineering knowledge and scientific principles.
Be able to use professional theories and technologies to select research routes, design, construct and
implement measurement and control experiments. For the engineering problems of measurement and control
instruments, the results can be obtained through information analysis and synthesis, and the data can be
explained scientifically. Verify, analyze and interpret data, and obtain reasonable and effective conclusions
through information synthesis.

(5) Use of modern tools: Ability to develop, select and use appropriate technologies, resources, modern
engineering tools and information technology tools for complex engineering problems, including prediction
and simulation of complex engineering problems, and to understand their limitations. Understand the
principles and methods of using commonly used test instruments, information technology tools, engineering
tools and simulation software in the field of measurement and control, and understand their applicable scope
and limitations. For complex engineering problems of measurement and control instruments, software
simulation tools can be selected to analyze, calculate and design systems and units (components) that meet
specific requirements. Be able to design experimental systems, simulate and predict engineering problems of
measurement and control instruments, and analyze their limitations.

(6) Engineering and society: Able to conduct reasonable analysis and evaluate the social, health, safety,
legal and cultural impacts of professional engineering practices and solutions to complex engineering
problems based on engineering related background knowledge, and understand responsibilities. Understand
the policies, laws and regulations related to measurement and control instrument engineering, and
understand the influence of social culture on engineering activities. Be able to understand the social, health,
safety, legal and cultural impacts of the design scheme and understand the responsibilities to be assumed.

(7) Environment and sustainable development: able to understand and evaluate the impact of
engineering practices on environmental and social sustainable development of complex measurement and
control instrument engineering problems. Establish the scientific outlook on development, understand the
relevant national environmental protection policies and regulations, understand the importance, connotation
and significance of social sustainable development. Be able to evaluate the impact of measurement and
control instrument engineering practice on environmental protection and social sustainable development.

(8) Professional norms: With humanistic and social science literacy and social responsibility, able
to understand and comply with engineering professional ethics and norms in the practice of measuring
and controlling instruments, and fulfill responsibilities. Form a correct world outlook and outlook on life,
understand the relationship between individuals and society, and understand the national conditions of
China. Humanities and social science literacy, engineering professional ethics and norms, with a sense of
social responsibility.

(9) Individuals and teams: Able to assume the roles of individual, team member, and leader in a

581



multidisciplinary team. Understand the structure of a multi-disciplinary team and the responsibilities of
members in different roles, and be able to communicate effectively with other members. Have a sense of
teamwork, can listen to, coordinate and synthesize members' opinions, and make reasonable decisions.

(10) Communication: Able to effectively communicate and communicate with industry peers and
the public on complex measurement and control instrument engineering issues, including writing reports
and design documents, presentation, clear expression or response to instructions. Besides, [ have a certain
international vision and am able to communicate and communicate in a cross-cultural context. For
measurement and control instrument engineering issues, can accurately express their views orally or in
writing, and can effectively communicate with industry peers and the public in different fields. Be able to
understand and track the development trend of measurement and control discipline at home and abroad, and
have the ability of language expression and professional communication under cross-cultural background.

(11) Project management: understanding and mastering engineering management principles and
economic decision-making methods, and applying them in a multidisciplinary environment. Understand
the implementation process of measurement and control instrument engineering project, and be able to
understand and apply engineering management methods. Understand the cost composition of measurement
and control instrument engineering projects, and be able to consider and integrate economic factors in the
design process of engineering projects.

(12) Lifelong learning: have the consciousness of self-learning and lifelong learning, and have the
ability of continuous learning and adapting to development. Have the autonomy and the consciousness of
lifelong learning and continuous learning of physical fitness as well as certain military ability, to master the
basic skills of scientific exercise, form good habits of physical training and health, is the necessary military
training, to reach the college students' military training qualified standard prescribed by the state, can fulfill
the construction of country and sacred obligation to defend the country. Can adapt to the social development,
have the ability of independent learning, can actively understand, summarize and ask questions.

3. Main disciplines
Control science and engineering, Instrument science and technology.

4. Length of Schooling and Degree

The length of schooling is four years of full-time study. Students will be awarded the Bachelor
Degree of Engineering when they have completed the required minimum credits and have met all other
requirements.

5. Core Courses

Major core courses: Analog electronic technology, digital electronic technology, high-frequency
electronic circuit, SCM principle and interface technology, measurement and control principle, Signal and
System, digital Signal processing, Electronic measurement principle, Sensor Principle and Application,
intelligent instrument and meter design foundation, Application and practice of new type single chip
microcomputer, Programmable system on chip etc.

Practical courses: application and practice of new single-chip microcomputer, design and practice
of analog circuit, design and development of measurement and control instruments, etc.
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Undergraduate Program in Prospecting Technology
and Engineering

1. Academic Objectives

The major of Prospecting Technology and Engineering, is oriented to the need of China to build
comprehensively socialistic modernization, sticks to all-round development of students, focuses on fostering
students to have good moral trait, boost student’s accomplishment in science and humanities, stimulate
students' potential and spirit of innovation and entrepreneurship, broaden their international horizons,
exercise their skills in management collaboration and communication, and equip students with solid
knowledge on mathematics, physics, computer information science and Earth science, in order that they
are able to systematically master the theory, methodology and technologies on Prospecting Technology
and Engineering, and they are cultivated to become high-quality applied innovative talents who can solve
complex problems in the resource prospecting and development, project prospecting, deep detection,
disaster and environmental monitoring and prevention, urban underground space detection, and information
services.

After graduation, with about 5 years’ continual work or study, they should:

(1) have received all-around development in moral, intellectual, physical, aesthetics and labour
education, be full of innovative spirit and practical ability, have good moral and cultural literacy and a sense
of social responsibility, and be willing and able to serve the society;

(2) Master multiple geological survey methods and basic techniques in field observation, data collection
and processing, and integrated geological interpretation, be able to find and analysis critical scientific and
technical problems in the process of geological survey and propose reasonable solutions, and own desired
literacy and capabilities as geological survey engineer;

(3) Be able to design, implement, apply, research and manage projects of prospecting technology and
engineering independently, and be able to engage in engineering design, applied research and production
management in resource prospecting, development and utilization, disaster and environmental monitoring
and prevention &control, and urban underground space detection and information service, and project
construction etc.;

(4) Be able to serve as technical backbone or leader in the design, research or production team;

(5) Be able to update their knowledge and improve their abilities through self-study, grasp the
development frontier and new progress in related fields, and be able to carry out domestic and foreign
cooperation and exchange in related fields.

2. Graduation Requirements

(1) Engineering-related knowledge: they can apply their knowledge in mathematics, physics, geology,
survey and their major to solve complex engineering problems in geological survey. They understand and
master the mathematical knowledge required for the practice of geological survey, and have the ability to
apply it to complex engineering problems in geological survey. They understand and master the physical
knowledge required for the practice of geological survey, and have the ability to apply it to complex
engineering problems in geological survey. They understand and master the geological knowledge required
for the practice of geological survey, and have the ability to apply it to complex engineering problems in
geological survey. They understand and master the surveying, signal processing and computer knowledge
required for the practice of geological survey, and have the ability to apply it to complex engineering
problems in geological survey. They are able to use mathematics, natural sciences, and related professional
knowledge to abstract and summarize the nature of complex engineering problems in geophysics, and
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understand their limitations.

(2) Problem analysis: they are able to apply the basic principles in mathematics, physics and
geophysical surveys to identify, express, and in combination with literature research, analyze complex
engineering problems in geophysical surveys to obtain effective conclusions. They are able to apply
knowledge in mathematics and physical sciences to identify complex geophysical engineering problems.
They are able to identify and judge the key links and parameters of complex engineering problems in
geophysical survey methods, instruments, data acquisition, processing and interpretation. They can correctly
express an engineering problem and its solution in geological survey. They are able to use the basic
principles of geophysical survey methods and conduct literature research, analyze the influential factors in
geophysical survey, seek reasonable solutions, demonstrate their rationality and practicability, and obtain
effective conclusions.

(3) Design/develop solutions: they are able to design solutions to complex engineering problems in
geophysical surveys, have the ability to design data collection and processing, and geological interpretation
in this field, and be able to reflect the sense of innovation in the design process, and consider factors such
as society, health, safety, law, culture and environment. Aiming at the complex engineering problems in
oil and gas exploration, they can design the objectives of the collection, processing and interpretation in
geophysical survey methods, as well as engineering technical solutions, and reflect the sense of innovation
in the design process. Aiming at the complex engineering problems in solid mineral exploration, they can
design the objectives of the collection, processing and interpretation in geophysical survey methods, as
well as engineering technical solutions, and reflect the sense of innovation in the design process. They can
consider factors such as society, health, safety, law, culture and environment in the design process.

(4) Scientific research: they can, based on scientific principles and using scientific methods, study
complex engineering problems in geophysical survey, including design of schemes to collect data, analysis
and processing of data and information, comprehensive geophysical interpretation, and draw reasonable
and effective conclusions through joint reversion of data. They have initial ability to carry out scientific
researches. Aiming at complex engineering problems in geophysical exploration, they can design feasible
technical solutions based on method principles, data collection and data, and professional theories on
comprehensive interpretation, and combined with the characteristics of the work area. They are able to use
scientific technical means and experimental methods according to the technical scheme, to safely carry out
simulation experiments and engineering practices. They are able to correctly collect and process simulated
actual data, analyze and interpret the processed results, and obtain reasonable and effective conclusions
through information synthesis.

(5) Use modern tools: they are able to develop, select and use appropriate technologies, resources,
modern instruments and computers for complex engineering problems in geophysical survey, to realize
analysis, simulation and inversion calculation of complex engineering problems in geophysics, and to
understand its ambiguities and limitations. They able to understand and master tools and software for
data acquisition, processing and interpretation in geophysical surveys, and understand their limitations.
They master computer programming languages, and are able to design and develop tools to solve complex
engineering problems. They master the characteristics of digital signals and general analysis methods,
and use them to analyze and simulate engineering problems in geophysical survey. Aiming at complex
engineering problems in geophysical survey, they are able to develop or select appropriate simulation tools
to study the positive and inverse problems of complex problems.

(6) Engineering and society: Based on the geophysical theory and relevant background knowledge,
they can conduct reasonable analysis, evaluate the impact of solutions to complex engineering problems in
geophysical survey on society, health, safety, law, and culture, and understand the responsibilities that they
should bear. The have experience in engineering internship and social practices. They are able to reasonably
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evaluate the potential impacts of engineering practices in geophysical survey on society, health, safety, law,
and culture.

(7) Environment and sustainable development: they understand the current technical status and
development trends of this major, understand the relationship between this major and environmental
protection, understand and evaluate the impact of engineering practices about complex engineering
problems on geophysical survey on environment and sustainable development of society. They understand
the connotation and significance of environmental protection and sustainable development of society,
understand the technical status and development trends of Prospecting Technology and Engineering, and
are able to fully consider the impact of engineering practices on the environment in the specific practice of
solving engineering problems. They are able to correctly understand and evaluate the impact of engineering
practice of complex engineering problems on the sustainable development of society.

(8) Professional norms: they have literacy in humane and social sciences, and a sense of social
responsibility, be able to understand and abide by the professional ethics and norms in geophysical survey in
their engineering practice, and perform their responsibilities. They have the literacy of humanities and social
sciences, have established a correct world outlook, outlook on life and values, and possessed the physical
and psychological qualities necessary as geophysical survey engineer. They understand the core concept of
engineering ethics, have a sense of responsibility and social responsibility, abide by professional ethics and
norms in the practice of geophysical survey engineering, and have legal awareness.

(9) Individual and team: through training, they have certain organizational and management ability,
strong team consciousness and cooperation spirit, and can assume the role of individual, team member and
leader in a multi-disciplinary team. They are able to understand the roles and responsibilities of everyone
in a multidisciplinary team. They are able to take responsibility as a member of a team and complete their
own work. As a team member, they can effectively communicate with other members and have a sense of
teamwork. As a leader, they can organize the work of the team, synthesize the comments of members and
make reasonable decisions.

(10) Communication: they are able to effectively communicate and exchange with peers and the public
on complex engineering problems in geophysical survey, including writing reports and design documents,
presenting and making a statement, and clearly expressing or responding to instructions, and have an
international horizon and are able to communicate and exchange in a cross-cultural context. They are able to
write experiment (practice), design and summary reports etc. They are able to effectively communicate and
exchange with peers and the public, including presenting and making a statement, and clearly expressing or
responding to instructions. They have a certain international horizon, are able to read and understand foreign
scientific and technological literature, and are proficient in communicating and exchanging in foreign
languages.

(11) Project management: they understand and master the common sense and decision-making methods
in project management in geophysical survey, and are able to apply it in a multidisciplinary environment.
They understand the general knowledge of project management and economic decision-making involved
in geophysical survey activities. In the implementation of multi-disciplinary engineering projects, the can
comprehensively apply the principles of engineering management and economic decision-making methods.

(12) learning: The have the consciousness of independent and lifelong learning, are able to continually
learn new methods and technologies in geophysics, and have the ability to continue learning and adapting
to development. They are able to correctly understand the necessity of self-exploration and learning new
knowledge. They have the ability to continue learning and adapting to development, and are able to pay
attention to the frontiers and progress in geophysical survey, and track the latest theories, technologies and
international frontier trends in geophysical exploration in time, keeping pace with the times.
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3. Main disciplines

Geological resources and geological engineering (first-level discipline),Earth detection and Information
Technology (second-level discipline).

4. Length of Schooling and Degree

The length of schooling is four years of full-time study. Students will be awarded the Bachelor
Degree of Engineering when they have completed the required minimum credits and have met all other
requirements.

5. Core Courses

Specialized Core Courses: Electrical Prospecting, Seismic Prospecting, Gravity Prospecting, Magnetic
Prospecting, Geophysical Well Logging, Nuclear Geophysics,. Scientific Writing and Communication.

Practice courses: Physics Experiments, Surveying Practice, Geological Survey Field Trip in Beidaihe,
Geological Survey Field Trip in Zhoukoudian, Professional Practice, MATLAB Programming, Data
Acquisition and Design of Seismic Prospecting, Data Acquisition and Design of Electrical Prospecting, Data
Acquisition and Design of Gravity and Magnetic, Gravity and Magnetic Data Processing and Interpretation,
Electrical Data Processing and Interpretation, Seismic Data Processing and Interpretation, Well Logging
Data Processing and Interpretation, Graduation Design (Thesis).
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