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Program for Exploration Engineering of Mineral Resources (Big Data

Talent Class)

Specialty and Code: Exploration Engineering of Mineral Resources (Big Data Elite Class)
081403

Education Objective:

The major aim of this program is to train students with correct world view,
values and rigorous scientific style, and all around development of moral, intellectual,
physical, aesthetics, and labor education. Students are expected to master the basic
theories, methods and skills of geosciences, geological resources, and information
technology systematically. They will engage in relevant engineering training, achieve
strong application capabilities of data management and analysis. The graduates can
work in the fields of resources, energy and related industries, and are expected to
become interdisciplinary talents of new subject in research, design, development and
application of big data technology.

Graduation Requirements:

1. Basic knowledge: Students are required to master the basic theory and knowledge
of mathematics and physics, etc., and be able to use mathematics, natural science,
engineering foundation to solve complex and difficult engineering problems in
geological resources exploration; Students should have a preliminary
understanding in the field of big data technology;

2. Problem analysis: In order to obtain effective conclusions, students are expected
to have pattern recognition and three-dimensional visualization. They can analyze
difficult and complex engineering problems in fields of geological resources
exploration through literature research and using basic principles of applied
mathematics, physics, chemical, and earth science;

3. Solution design/development: Students are asked to be able to provide solutions
for difficult and complex engineering problems in fields of geological resources
exploration, design system, unit (component) or technical process which meet the
specific needs, and embody the sense of innovation and consider the cross
development strategy of innovation, coordination, green, openness and sharing in
the design processes;

EE ~



10.

Research: Students are required to be able to carry out the research on complex
problems in fields of geological resources exploration engineering based on
principles of science and scientific methods which include experimental design,
data analysis and interpretation. They can draw reasonable and reliable scientific
decision-making basis through big knowledge discovery and pattern recognition;
Modern tools application: Students are expected to be able to develop, select and
use appropriate technology, big data, and modern knowledge discovery tools to
solve out complex problems in fields of geological resources exploration
engineering, including prediction, early warning modeling and digital simulation
of complex engineering problems. They are expected to understand its
uncertainty, limitation and moderation;

Profession and society: Students are asked to be able to analyze social problems
in fields of geological resources exploration engineering, evaluate impacts on
innovation, coordination, green, openness and sharing during the solution process
of practice in geological resources exploration engineering. They should
understand the responsibilities that they have;

Professional standard: Students are expected to obtain humanities and social
science literacy and social responsibility, and be able to understand and comply
with the engineering ethics and standards in the practice of fields of geological
resources exploration engineering, and fulfill the responsibility;

Individual and team work: Students are required to be able to assume the role of
individuals, team members, and persons in charge, and expected to have good
sense of teamwork;

Management and communication: Students are asked to be able to effectively
communicate and exchange with industry peers and the public on complex
engineering and big data application problems in fields of geological resources
exploration by the use of report writing, document designing, statement
presenting and so on. Students should also have a certain international
perspective, and can exchange and communicate in cross-cultural settings;
Life-time learning: Students should have autonomous and lifelong learning
consciousness, and possess the ability of continuous learning and initiative to
update knowledge, and constantly enhance the ability of data development and
application.



No.

Graduation requirements

Ways to achieve (teaching process)

Basic knowledge: Students are
required to master the basic theory
and knowledge of mathematics and
physics, etc., and be able to use
mathematics, natural  science,
engineering foundation to solve
complex and difficult engineering
problems in geological resources
exploration; Students should have a
preliminary understanding in the
field of big data technology;

@ Classroom  Teaching :  Advanced
Mathematics, Probability and Mathematics
Statistics, Linear Algebra, College Physics,
Physics Experiments, College Chemistry,
Physical Geology, Surveying, Computer Basis,
Database Application, Resource Geology,
Theory and Method of Resource Exploration ,
Principle and Application of Geophysics and
Geochemistry, Digital Geology, Pyhthon
Language Programming A, Machine Learning,
Network Security , 3D Geological Modeling
and Visualization, etc.

®@Out-of-class Learning: Lectures on special
topics, Academic report, Organize students to

take part in various skills assessment, etc.

Problem analysis: In order to obtain
effective conclusions, students are
expected to have pattern recognition
and three-dimensional visualization.
They can analyze difficult and
complex engineering problems in
fields of geological resources
exploration  through literature
research and using basic principles
of applied mathematics, physics,
chemical, and earth science;

(®Classroom Teaching: Surveying Practice,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Course Design
for Program Design in C Language,
Development and Application of "Geological
Cloud", Course Design of Machine Learning,
Graduation  Practice, Graduation Design
(Thesis), etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, Scientific Papers
Report, Survey Report of Academic Foreland,

etc.

Solution design/development:
Students are asked to be able to
provide solutions for difficult and
complex engineering problems in
fields of geological resources
exploration, design system, unit
(component) or technical process
which meet the specific needs, and
embody the sense of innovation and
consider the cross development
strategy of innovation, coordination,
green, openness and sharing in the
design processes;

(®Classroom Teaching: Surveying Practice,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Course Design
for Program Design in C Language,
Development and Application of "Geological
Cloud", Course Design of Machine Learning,
Graduation  Practice, Graduation Design
(Thesis), etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, Scientific Papers
Report, Survey Report of Academic Foreland,

etc.

Research: Students are required to
be able to carry out the research on

(DClassroom Teaching: Surveying Practice,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Course Design
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No.

Graduation requirements

Ways to achieve (teaching process)

complex problems in fields of
geological resources exploration
engineering based on principles of
science and scientific methods which
include experimental design, data
analysis and interpretation. They can
draw reasonable and reliable
scientific  decision-making  basis
through big knowledge discovery
and pattern recognition;

for Program Design in C Language,
Development and Application of "Geological
Cloud", Course Design of Machine Learning,
Graduation  Practice, Graduation Design
(Thesis), etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, Scientific Papers
Report, Survey Report of Academic Foreland,

etc.

Modern tools application: Students
are expected to be able to develop,
select and use  appropriate
technology, big data, and modern
knowledge discovery tools to solve
out complex problems in fields of
geological resources exploration
engineering, including prediction,
early warning modeling and digital
simulation of complex engineering
problems. They are expected to
understand its uncertainty, limitation
and moderation;

@ Classroom Teaching : College English,
Principle and Application of Database,
Geographic  Information  System, Digital
Geology, Course Design for Program Design in
C Language, Development and Application of
"Geological Cloud", Course Design of Machine
Learning, etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Lectures on
special topics, Survey Report of Academic

Foreland, etc.

Profession and society: Students are
asked to be able to analyze social
problems in fields of geological
resources exploration engineering,
evaluate impacts on innovation,
coordination, green, openness and
sharing during the solution process
of practice in geological resources
exploration  engineering.  They
should understand the
responsibilities that they have;

(DClassroom Teaching: Resource Geology,
Hydrogic Geology, Engineering Geology,
Environmental Geology, Surveying Practice
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Development
and Application of "Geological Cloud", Course
Design of Machine Learning, Graduation
Practice, Graduation Design (Thesis), etc.

®@O0ut-of-class Learning: Course homework,
Student Research Training Plan, Lectures on

special topics, etc.

Professional standard: Students are
expected to obtain humanities and
social science literacy and social
responsibility, and be able to
understand and comply with the
engineering ethics and standards in

@ Classroom Teaching : Principles of
Marxism, Introdution to Mao Tse-tung Thought
and the Theoretical System of Socialism with
Chinese Characteristics, The Essentials of
Modern Chinese History, Morality Education
and Fundamentals of Law, Military Theory and
Training, Physical Education, Social
Investigation, etc.
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No.

Graduation requirements

Ways to achieve (teaching process)

the practice of fields of geological
resources exploration engineering,
and fulfill the responsibility;

®@O0ut-of-class Learning: Entrance Education,
Student Psychologically Healthy Education,
Policy and Situation Education, Guide for
Career, Education for Graduation, Special
Lectures by Class Leader and Counselor,

Academic Lecture, etc.

Individual and team work:
Students are required to be able to
assume the role of individuals, team
members, and persons in charge, and
expected to have good sense of

teamwork;

(®Classroom Teaching: Surveying Practice,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Development
and Application of "Geological Cloud", Course
Design of Machine Learning, Graduation
Practice, Graduation Design (Thesis), etc.

@Out-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, etc.

Management and communication:
Students are asked to be able to
effectively communicate and
exchange with industry peers and the
public on complex engineering and
big data application problems in
fields of geological resources
exploration by the use of report
writing, document designing,
statement presenting and so on.
Students should also have a certain
international perspective, and can
communicate in

exchange and

cross-cultural settings;

@ Classroom Teaching :  Economic
Management Elective Course, Surveying
Practice, Primary Field Training (Beidaihe),
Digital Geology Practice (Zhoukoudian),
Development and Application of "Geological
Cloud", Course Design of Machine Learning,
Graduation  Practice, Graduation Design
(Thesis), etc.

®@0Out-of-class Learning: Survey Report of
Academic Foreland, Meeting on Scientific
Research, Academic Lectures, Writing on
Scientific Research, Taking part in Scientific

Research Projects, etc.

10

Life-time learning: Students should
have autonomous and lifelong
learning consciousness, and possess

(OClassroom Teaching: Graduation Practice,
Graduation  Design  (Thesis),  Morality
Education and Fundamentals of Law,
Professional English, etc.

EE ~




No.

Graduation requirements

Ways to achieve (teaching process)

the ability of continuous learning
and initiative to update knowledge,
and constantly enhance the ability of
data development and application.

®@O0ut-of-class Learning: Course homework,
Subject contest, Invention and creation,
Research report, Student Research Training
Plan, etc.

Major Disciplines: Earth Resources and Geological Engineering

Main Courses: Physical Geology, Petrology, Crystallography and Mineralogy,
Crystal Optics and Optical Mineralogy, Structural Geology, Stratigraphy and
Paleontology, Surveying, Resource Geology, Theory and Method of Resource

Exploration , Principle and Application of Geophysics and Geochemistry, Introduction

to Remote Sensing of Resources, Digital Geology, Pyhthon Language Programming A,
Machine Learning, Network Security , 3D Geological Modeling and Visualization,
Object Oriented Programming, Data Structure, Computer Basis, Database Application,

etc.

Lab Experiments: Geological Data Collection and Database Construction,

Observation and Digitalization of Rock and Mineral Samples, Physical and Chemical
Remote Data Processing and Interpretation, Comprehensive Information Prediction
and Application, Visualization Technology and Application, etc.

Practical Work: Primary Field Training (Beidaihe), Digital Geology Practice

(Zhoukoudian,, including digital mapping), Observation and Digitalization of Rock

and Mineral Samples (Resource Exploration Engineering Teaching Demonstration
Center), Development and Application of Big Data (Zondy Cyber, Key Laboratory of
Ministry of Land and Resources), Object Oriented Programming (Zondy Cyber, Key
Laboratory of Ministry of Land and Resources), Virtual simulation and digital

simulation (Resource Exploration Engineering Teaching Demonstration Center),

Graduation Practice and Graduation Design (Thesis) (Zondy Cyber, Regional
Information Centers, Qil Field Computing Centers, Key Laboratory of Ministry of

Land and Resources), etc.

Innovation and entrepreneurship training: The Excellent Engineer Program for

Searching Li Si-guang, Geoscience Skills Competition, MATLAB Modeling

Competition, Data Mining or Machine Learning Design Competition, Visualization

Technology Design Competition.
Graduation Credit Requirements: 174

Duration and Degree Granted: Four years, Bachelor of Engineering.

Related Specialties: Geology; Exploration Techniques and Engineering; Applied

EE ~




Geophysics; Computer Science and Applications.
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Program for Exploration Engineering of Mineral Resources

(New Energy Elites)

Specialty and Code: Exploration Engineering of Mineral Resources 081403

Education Objective:

1. This major aims to train students to become qualified new engineering and
technical talents with broad international vision, solid professional knowledge
systems, systematic engineering training, scientific thinking methods, and
innovation consciousness. They are expected to meet the needs of scientific
research and exploration of new energy resources, including shale oil and gas,
tight sand oil and gas, natural gas hydrates, and geothermal energy;, etc.

2. Graduates, are expected to pursue higher level studies, or after about 5 years, are
expected to be project managers or business mainstay in society and/or
investigation and exploitation of new energy resources, and to obtain medium title
at least.

Graduation Requirements:

1. Engineering knowledge: Students are required to be able to use mathematics,
natural science, engineering and new energy exploration knowledge to solve
complex engineering problems in new energy exploration;

2. Problem analysis: Students are expected to be able to identify, express and
analyze complex engineering problems in new energy exploration through
literature research, and obtain valid conclusions using basic principles of applied
mathematics, natural science and new energy exploration theory;

3. Solution design/development: Students are asked to be able to provide solutions
for complex engineering problems in new energy exploration, design system, unit
(component) or technical process which meet the specific needs, and embody the
sense of innovation and consider social, health, safety, law, culture and
environment factors in the design processes;

4. Research: Students are required to be able to carry out the research on complex
engineering problems in new energy exploration based on principles of science
and scientific methods which include experimental design, data analysis and
interpretation, and to draw reasonable and reliable conclusions through
information synthesis;

5. Modern tools application: Students are expected to be able to develop, select
and use appropriate technology, resources, modern engineering tools and
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information technology tools to solve out complex engineering problems in new
energy exploration, including prediction and modeling of complex engineering
problems and understanding its limitations;

Engineering and society: Students are asked to be able to analyze social
problems based on new energy exploration engineering related background
knowledge, evaluate impacts on society, health, safety, law and culture during the
solution process of complex engineering problems, and understand the

Environment and sustainable development: Students are supposed to be able
to understand and evaluate impacts of professional engineering practice for the
complex engineering problems in new energy exploration on environment and

Professional standard: Students are expected to obtain humanities and social
science literacy and social responsibility, and be able to understand and comply
with the engineering ethics and standards in the practice of new energy

Individual and team work: Students are required to be able to assume the role
of individual, team member, and the person in charge;

Communication: Students are asked to be able to effectively communicate and
exchange with industry peers and the public on complex engineering problems in
new energy exploration, including report writing, document designing, statement
presenting, opinion expressing and instruction responding. Students should also
have a certain international perspective, and can exchange and communicate in

Project management: Students are asked to be able to understand and master the
engineering management principles and economic decision-making methods, and

6.
responsibilities that should be borne;
7.
sustainable development of society.
8.
exploration, and fulfill the responsibility;
9.
10.
cross-cultural settings;
11.
apply them in multi discipline environment;
12.

Life-time learning: Students should have autonomous and lifelong learning
consciousness, and possess the ability of continuous learning and development
adapting.

Graduation requirements and ways to achieve:

No. Aims Approaches (Teaching arrangement)
Engineering knowledge: Students | 1)  Classroom  Teaching: Advanced
1 are required to be able to use | Mathematics B, Probability and Mathematical

engineering  and

mathematics, natural science,

new  energy

Statistics B, Linear Algebra B, College Physics
B, Physics Experiments B, College Chemistry
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No.

Aims

Approaches (Teaching arrangement)

exploration knowledge to solve
complex engineering problems in
hydrocarbon exploration.

B, College Chemistry Experiments B, General
Geology, Surveying A, Crystallography and
Mineralogy, Crystal Optics and Optical
Mineralogy, Introduction to  Petrology,
Stratigraphy and Paleontology, Structural
Geology A, Fundamentals of Rock Mechanics,
Introduction to Hydrogeology B, Petroleum
Geology A, Sedimentary Facies and
Sedimentary Environment, Geotectonics and
Energies, Petroleum Geochemistry, Petroleum
Reservoir Physics, Geophysical Principles and
Methods,  Integrated Interpretation  for
Geophysics, Unconventional Oil and Gas
Geology, Unconventional Reservoir Geology,
Geothermic  Geology, Exploration and
Evaluation of New Energy, Sequence
Stratigraphy, Geothermal Engineering,
Unconventional Oil and Gas Geology and
Engineering, Fine-grained Sedimentology, etc.
(@ Out-of-class Learning: Lectures on special
topics, Academic report, etc.

Problem analysis: Students are
expected to be able to identify,
express and analyze complex
engineering problems in new energy
exploration  through literature
research, and  obtain  valid
conclusions using basic principles of
applied mathematics, natural science
and new energy exploration theory.

(@Classroom Teaching: Surveying Practice A,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Geological Field
Training (Zigui), Oil-field Teaching Practice
(Jianghan), Professional Integration Practice
(Tongshan-Xianning), Course Design of
Sedimentary Rock Core Catalog, Major Course
Design for New Energy;, etc.

@oOut-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, Survey Report of
Academic Frontier, Practice for Graduation,
Design for Graduation (Thesis), etc.

Solution design/development:
Students are asked to be able to
provide solutions for complex
engineering problems in new energy
exploration, design system, unit
(component) or technical process
which meet the specific needs, and
embody the sense of innovation and

(DClassroom Teaching: Survying Practice A,
Primary Field Training (Beidaihe), Geological
Teaching Practice (Zhoukoudian), Geological
Field Training (Zigui), Oil-field Teaching
Practice (Jianghan), Professional Integration
Practice (Tongshan-Xianning), Course Design
of Sedimentary Rock Core Catalog, Major
Course Design for New Energy, etc.
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No.

Aims

Approaches (Teaching arrangement)

consider social, health, safety, law,
culture and environment factors in
the design processes.

@oOut-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, Practice for Graduation,
Design for Graduation (Thesis), etc.

Research: Students are required to
be able to carry out the research on
complex engineering problems in
new energy exploration based on
principles of science and scientific
methods which include experimental
design, data analysis and
interpretation, and to  draw
reasonable and reliable conclusions
through information synthesis.

(DClassroom Teaching: Survying Practice A,
Primary Field Training (Beidaihe), Geological
Teaching Practice (Zhoukoudian), Geological
Field Training (Zigui), Oil-field Teaching
Practice (Jianghan), Professional Integration
Practice (Tongshan-Xianning), Course Design
of Sedimentary Rock Core Catalog, Major
Course Design for New Energy, Integrated
Interpretation for Geophysics, etc.
@oOut-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, Practice for Graduation,
Design for Graduation (Thesis), Survey Report
of Academic Frontier, etc.

Modern tools application: Students
are expected to be able to develop,
select and use  appropriate
technology,  resources,  modern
engineering tools and information
technology tools to solve out
complex engineering problems in
new energy exploration, including
prediction and modeling of complex
engineering problems and
understanding its limitations.

@ Classroom Teaching : College English,
Program Design in C Language B, Course
Design for Program Design in C Language B,
Specialized English, Literature Retrieval,
Testing Technologies of Shale Qil and Gas,
Course Design of Sedimentary Rock Core
Catalog, Primary Field Training (Beidaihe),
Geological Teaching Practice (Zhoukoudian) |,
Geological Field Training (Zigui), Oil-field
Teaching Practice (Jianghan), Professional
Integration  Practice  (Tongshan-Xianning),
Major Course Design for New Energy, Major
Course Design for New Energy, etc.
@oOut-of-class Learning: Course homework,
Student Research Training Plan, Lectures on
special topics, Practice for Graduation, Design
for Graduation (Thesis), Survey Report of
Academic Frontier, etc.

Engineering and society: Students
are asked to be able to analyze social
problems based on new energy
exploration  engineering  related
background knowledge, evaluate

@ Classroom Teaching : Introduction to
Geological Resources, Petroleum Geology A,
Unconventional QOil and Gas Geology,
Unconventional Reservoir Geology, Surveying
Practice A, Primary Field Training (Beidaihe),
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No. Aims Approaches (Teaching arrangement)
impacts on society, health, safety, | Geological Teaching Practice (Zhoukoudian),
law and culture during the solution | Geological Field Training (Zigui), Oil-field
process of complex engineering | Teaching Practice (Jianghan), Professional
problems, and understand the | Integration Practice  (Tongshan-Xianning),
responsibilities that should be borne. | Unconventional Oil and Gas Engineering, etc.

@Out-of-class Learning: Course homework,
Student Research Training Plan, Lectures on
special topics, Practice for Graduation, Design
for Graduation (Thesis), Survey Report of
Academic Frontier, etc.
@ Classroom Teaching : Economics of
Petroleum Technique, Surveying Practice A,
Environment and sustainable | Primary Field Training (Beidaihe), Geological
development: Students are | Teaching Practice (Zhoukoudian), Geological
supposed to be able to understand | Field Training (Zigui), Oil-field Teaching

7 and evaluate impacts of professional | Practice (Jianghan), Professional Integration
engineering practice for the complex | Practice (Tongshan-Xianning), etc.
engineering problems in new energy | @Out-of-class Learning: Course homework,
exploration on environment and | Student Research Training Plan, Lectures on
sustainable development of society. | special topics, Practice for Graduation, Design

for Graduation (Thesis), Survey Report of
Academic Frontier, etc.
@ Classroom Teaching : Principles of
Marxism, Introduction to Mao Tse-tung
Thought and the Theoretical System of
Professional standard: Students are Souall_sm with Chlnese_ Chara_cterlstlcs, T_he
. .. Essentials of Modern Chinese History, Morality
expected to obtain humanities and . .
. . ) . | Education and Fundamentals of Law, Military
social science literacy and social . i .
Theory and Training, Physical Education,
responsibility, and be able to . .
. Entrance Education, Student Psychologically
8 understand and comply with the . . o
. . . .| Healthy Education, Policy and Situation
engineering ethics and standards in . . .
i Education, Guide for Career, Education for
the practice of new energy .
. . Graduation, etc.
exploration, and  fulfill  the . . I
responsibilit @0Out-of-class Learning: Social Investigation,
P y Student Research Training Plan, Lectures on
special topics, Practice for Graduation, Design
for Graduation (Thesis), Survey Report of
Academic Frontier, etc.
Individual and team work: | MClassroom Teaching: Surveying Practice A,
9 Students are required to be able to | Primary Field Training (Beidaihe), Geological

assume the role of individual, team

Teaching Practice (Zhoukoudian), Geological
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No. Aims Approaches (Teaching arrangement)
member, and the person in charge. Field Training (Zigui), Oil-field Teaching
Practice (Jianghan), Professional Integration
Practice (Tongshan-Xianning), etc.
@Out-of-class Learning: Course homework,
Practice for Graduation, Design for Graduation
(Thesis), etc.
;ig;mliglczgor;ble iLUdir#;ctiv:Ir; @Cla_ssroom ‘I_'eaching:_SpeciaI_ized Engli_sh,
communicate and exchange with Sur\_/ylpg Practice A_, Primary F_leld Tralnl_ng
industry peers and the public on (Beldalhe),_ Geologlcal_ Teachlng Pra_ct_lce
complex engineering problems in (Z_hou_kouQarT), Geolo_glcal F!eld _Tralnlng
new energy exploration, including (Zigui), Oil-field Teaching Practice (Jianghan),
g . Professional Integration Practice
report writing, document designing, -
10 statement  presenting opinion (Tongshan-Xianning). e_tc.

expressing and ’ instruction @Out-o_f-class I__earnlng:_Survey Report_(_)f

responding. Students should also Academic Frontler1 Meeting on S(-:Ientlflc

have a certain international Re_s ear_c_h , Academic L_ectures, _W”“T‘g on

perspective, and can exchange and Scientific Resgarch, Taklr.lg part in SC|ent.|f|c

communica,te i cross-cultural Research Projects, Practice for Graduation,
. Design for Graduation (Thesis), etc.

settings.

@ Classroom Teaching : Economy and
Management Courses, Energy Economics,

Project management: Students are Sur\_/ey_ing Practice A Primary Eield Traini.ng

asked to be able to understand and (Beldalhe),_ Geologlcal_ Teachmg Pra_ct_lce

master the engineering management (Zhou_kouc?lar?), Geolo_g|cal F!eld _Tralnlng

1 principles and econoIiic (Zigui), Oil-field Teaching Practice (Jianghan),

.. . Professional Integration Practice
demsmn-makmg methods, ar_ld f':lpply (Tongshan-Xianning), etc.

ZT\B/rir:onmeI:t. multi discipline @Out-of-class Learning: Student Research
Training Plan, Practice for Graduation, Design
for Graduation (Thesis), Taking part in
Scientific Research Projects, etc.

(DClassroom Teaching: Morality Education

Life-time learning: Students should | and Fundamentals of Law, Principles of

have autonomous and lifelong | Marxism, Literature Retrieval, etc.

12 learning consciousness, and possess | @Out-of-class Learning: Course homework,

the ability of continuous learning
and development adapting.

Subject contest, Invention and creation,
Research report, Student Research Training
Plan, etc.

Major Disciplines: Earth Resources and Geological Engineering




Main Courses: Petroleum Geology A, Sedimentary Facies and Sedimentary
Environment, Geotectonics and Energies, Petroleum Geochemistry, Petroleum
Reservoir Physics, Geophysical Principles and Methods, Integrated Interpretation for
Geophysics, Unconventional Oil and Gas Geology, Unconventional Reservoir
Geology, Geothermic Geology, Exploration and Evaluation of New Energy

Lab Experiments: Conventional and Unconventional Petroleum Geological
Experiments, Tectonic Modeling, Petroleum Geochemistry Experiments, Observation
and Description of Core Samples, Integrated Interpretation for Geophysics, etc.
Practical Work: Primary Field Training (Beidaihe), Geological Field
Training(Zhoukoudian), Geological Field Training(Zigui), Oil-field Teaching Practice
(Jiang Han), Professional Integration Practice (Tongshan-Xianning), Major Course
Design for New Energy, Course Design of Sedimentary Rock Core Catalog, Practice
for Graduation, Thesis (Design) for Graduation, etc.

Requirements for Graduation Credits: 188

Duration& Degree Granted: Four years, Bachelor of Engineering

Recommended minor: Geology Engineering

Related Specialties: Geology, Exploration Technology and Engineering, Petroleum

Engineering
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Program for Geological Engineering (Experimental Class)

Specialty and Code: Geological Engineering, 081401
Education Objective:

This program is designed to train students to become patriotic, law-abiding and qualified
constructer and successor of socialist cause and to foster students’ all-round moral, intellectual,
physical and aesthetic grounding with a hard-working spirit. Graduates are expected to
systematically master the principal theories, basic methods and skills of geological
engineering and interdisciplinary knowledge, and participate in professional engineering
training. They are able to cultivate the spirits of hard-working, truth-seeking, pragmatism,
innovation and entrepreneurship, so that they can be engineering and technical talents with
international perspectives. They will be competent in investigation, design, construction,
supervision, detection and management of geological engineering projects in the fields of land
and resources, water resources and hydropower, energy and mines, transportation and urban
and rural construction. Graduates, after about 5 years, are expected to be excellent candidates
for technology directors, business leaders or project managers in society and/or geological
engineering fields.

The education objective can be divided into four sub-objectives as follows:

Sub-objective 1: Guided by Marxism-Leninism, Mao Zedong Thought, Deng Xiaoping
Theory, Jiang Zemin “Three Represents” Important Thought, Scientific Outlook on
Development, and Xi Jinping Thought on Socialism with Chinese Characteristics for a New
Era, this program aims to train students to become law-abiding, dedicated and qualified
constructer and successor of socialist cause with comprehensive development of moral,
intellectual, physical, aesthetic and labor education.

Sub-objective 2: On the premise of cultivating talents with “wide caliber, solid
foundation, high qualities and great competence”, this program will cultivate talents to meet
the requirements of internationalization, information and integration. Having grasped
knowledge of geology theory and mechanics, students will be able to systematically master
the principal theories, basic methods and skills of engineering geology and rock-soil drilling,
and they will have a grasp of interdisciplinary knowledge.

Sub-objective 3: Students in this program are required to be able to work out complex
engineering problems with a comprehensive application of professional knowledge. They are
also supposed to possess international perspective, the ability of intercultural communication,
competition and cooperation, and the basic ability of innovating and developing new
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technology and methods in Geological Engineering.

Sub-objective 4: Students are trained to become accomplished engineering and technical
talents with innovative spirit, practical ability and international perspectives. They will be
competent in engineering geological investigation, geological disaster prevention and control,
geological environment conservation, geological engineering design and construction,
resource exploration and excavation, rock/soil drilling and project supervision in the fields of
land and resources, water resources and hydropower, energy and mines, transportation and
urban and rural construction.

Graduation Requirements:

1. Engineering knowledge: Students are required to be able to use mathematics, natural
science, engineering basis and professional knowledge to solve complex geological
engineering problems;

2. Problem analysis: Students are expected to be able to identify, express and analyze
complex geological engineering problems through literature research, and obtain valid
conclusions by using basic principles of applied mathematics, natural science and solid
mineral exploration theory;

3. Solution design/development: Students are asked to be able to provide solutions for
complex geological engineering problems, design system, unit (component) or technical
process which meet the specific needs, and embody the sense of innovation and consider
social, health, safety, law, culture and environment factors in the design processes;

4. Research: Students are required to be able to carry out the research on complex
geological engineering problems by applying principles of science and scientific methods
which include experimental design, data analysis and interpretation, and be able to draw
reasonable and reliable conclusions through information synthesis;

5.Modern tools application: Students are expected to be able to develop, select and use
appropriate technology, resources, modern engineering tools and information technology tools
to solve complex geological engineering problems, including prediction and modeling of
complex engineering problems and understanding its limitations;

6.Engineering and society: Students are asked to be able to analyze social problems by
applying geological engineering related background knowledge. They are able to evaluate
impacts on society, health, safety, law and culture during the solution process of complex
engineering problems, and understand the responsibilities that should be borne;

7.Environment and sustainable development: Students are supposed to be able to
understand and evaluate impacts of professional engineering practice for the complex
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geological engineering problems on environment and sustainable development of society;

8.Professional standard: Students are expected to obtain humanities and social science
literacy and social responsibility, and be able to understand and comply with the engineering
ethics and standards in the practice of geological engineering, and fulfill the responsibility;

9.Individual and team work: Students are required to be able to assume the role of
individual, team member, and the person in charge;

10.Communication: Students are asked to be able to effectively communicate and
exchange with industry peers and the public on complex geological engineering problems.
They will be competent in report writing, document designing, statement presenting, opinion
expressing and instruction responding. Students should also have wide international
perspective, and can communicate well in cross-cultural settings;

11.Project management: Students are asked to be able to understand and master the
engineering management principles and economic decision-making methods, and apply them
in multi discipline environment;

12.Life-time
consciousness, and possess the ability of continuous learning and ability to adapt quickly to

learning: Students should have autonomous and lifelong learning
the changes in the workplace.

Graduation requirements and ways to achieve:

No. Graduation Requirements Ways to Achieve (Teaching Process)

1 Engineering knowledge: Ability | @ Classroom Teaching: Advanced Mathematics
to use mathematics, natural | B, College Physics C, Physics Experiments A,
science, engineering basis and | Linear Algebra B, Probability and Mathematics
professional knowledge to solve | Statistics B, College Chemistry, College
complex geological engineering | Chemistry Experiments C, Drawing,
problems; Engineering Mechanics, Principle of Elastic and

Plastic Mechanics, Structure Mechanics B,
Reinforced Concrete Structure, Course design of
Drawing

@ Out-of-class Learning: Lectures on special
topics, Academic report, etc.

2 Problem analysis: Ability to| @ Classroom Teaching: General Geology,
identify, express and analyze | Mineralogy and Petrology, Tectonics B, The
complex geological engineering | Geomorphology and Quaternary Geology, Rock
problems  through literature | Mass Mechanics B, Soil Mechanics B,
research, and ability to obtain | Dynamics of Groundwater B, Geological Field
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valid conclusions by using basic
principles of applied
mathematics, natural science and

solid mineral exploration theory;

Training (Beidaihe), Geology Field Traning
(Zhoukoudian), Engineering Geology Teaching
Practice (Zigui), Fundamentals of Geology,
Fundamentals of Mechanical Design A,
Geological
Trenchless Engineering, Course Design for Soil
Mechanics, Course Design for Rock Mass

Mechanics

Engineering Teaching Practice,

@ Out-of-class Learning: Course homework,
Student Research Training Plan, Survey Report
of Academic Foreland, etc.

Solution design/development:
Ability to provide solutions for
complex geological engineering
problems, design system, unit
(component) or technical process
which meet the specific needs,
embody the

innovation and consider social,

and sense of
health, safety, law, culture and
environment factors in the design
processes;

@ Classroom  Teaching: Principle of
Hydrogeology B, Principle of Engineering
Geology, Engineering Geology for Hydraulic
Project, Design and Construction of Geohazards
Control, Course Design for Geohazards Control,
Geotechnical Drilling Engineering, Drilling
Fluids and Engineering Fluids, Geotechnical
drill  digging
Techniques of Foundation Engineering, Course
Design of Geotechnical Drilling Engineering.

equipment, Construction

@ Out-of-class Learning: Course homework,
Student Research Training Plan, Survey Report
of Academic Foreland, etc.

Research: Ability to carry out the
research on complex geological
problems by
applying principles of science

engineering

and scientific methods which
include experimental design, data
analysis and interpretation, and
ability to draw reasonable and
reliable

conclusions  through

information synthesis;

)

Instructed Practice for Engineering Surveying A,

Classroom Teaching: Surveying A,
Engineering Geological Prospecting, Monitoring
Engineering, Geotechnique
Survey, Instructive Practice for Engineering
Surveying A, Detection Technology of
Geotechnical Engineering, Geothermal

of Geotechnical

Engineering

@ Out-of-class Learning: Course homework,
Student Research Training Plan, Survey Report
of Academic Foreland, Contest, Invention,

Innovation and Research Presentation, etc.
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Modern tools application: Ability
to carry out the research on
complex geological engineering
problems by applying principles
of science and scientific methods
include
data

interpretation, and ability to draw

which experimental

design, analysis  and

reasonable and reliable
conclusions through information

synthesis;

(O Classroom Teaching: Computer program
design with C Language B, Course Design for
Computer program design with C Language B,
Numerical Simulation ~ Techniqgue  and
application, Python Language Programming A,
Python Language Course Projects A

@ Out-of-class Learning: Course homework,
Student Research Training Plan, Lectures on
special topics, Survey Report of Academic

Foreland, etc.

Engineering and society: Ability
to analyze social problems by
applying geological engineering
related background knowledge.
Ability to evaluate impacts on
society, health, safety, law and
the
process of complex engineering

culture  during solution

problems, and understand the
responsibilities that should be
borne;

(D Classroom Teaching: Introduction to Mao
Tse-tung Thought and the Theoretical System of
Socialism with Chinese Characteristics, The
Essentials of Modern Chinese History, Physical
Education, Military Theory, Military Training,
Social Investigation, Situation and Policy,
Freedom

Study.

@ Out-of-class Learning: Course homework,
Student Research Training Plan, Lectures on

special topics, etc.

Environment and
sustainable development: Ability
evaluate

to understand and

impacts of professional
the

complex geological engineering

engineering practice for
problems on environment and
sustainable  development  of

society;

(D Classroom Teaching: Engineering Instruction
and Engineering Ethics, Foundation Treatment,

Construction Material, Underground
Construction  Structure, Slide Engineering,
Introduction to Ecology, Foundation

Engineering.

@ Out-of-class Learning: Course homework,
Student Research Training Plan, Lectures on
special topics, etc.

Professional standard: Ability to
obtain humanities and social

science literacy and social

(D Classroom Teaching: Principles of Marxism,
Morality Education and Fundamentals of Law,
Engineering Instruction and Engineering Ethics
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responsibility,
understand and comply with the

and ability to

engineering ethics and standards
in the practice of geological
engineering, and fulfill the

responsibility;

@ Out-of-class Learning: Entrance Education,
Student Psychologically Healthy Education,
Policy and Situation Education, Guide for
Graduation, Special
and Counselor,

Career, Education for
Lectures by Class Leader

Academic Lecture, etc.

Individual and team work:
Ability to assume the role of
individual, team member, and the

person in charge;

(D Classroom Teaching: Geological Field
Training (Beidaihe), Geology Field Training
(Zhoukoudian), Engineering Geology Teaching
Practice (Zigui), Practice and Thesis for
Graduation, Drilling Teaching
Practice.

Geotechnical

2 Out-of-class Learning: Course homework,
Student Research Training Plan, etc.

10

Communication:
effectively
exchange with industry peers and
the public on complex geological
engineering problems, including
report writing,
designing, statement presenting,
opinion

Ability  to
communicate and

document

expressing and
instruction responding.
Developing wide international
perspective, and ability to
communicate in cross-cultural

settings;

(D Classroom Teaching: College English

@ oOut-of-class Learning: Survey Report of
Academic Foreland, Meeting on Scientific
Research, Academic Lectures, Writing on
Scientific Research, Taking part in Scientific

Research Projects, etc.

11

Project management: Ability
to understand and master the
engineering management
principles and economic
decision-making methods, and
ability to apply them in multi

discipline environment;

(D Classroom Teaching: Morality Education
and Fundamentals of Law, Engineering
Instruction and Engineering Ethics, Engineering
Management and Regulations, Engineering
Safety and Environment

@ Out-of-class Learning: Student Research
Training Plan, Practice for Graduation, Taking

part in Scientific Research Projects, etc.
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12 Life-time  learning: Having | @ Classroom Teaching: Course Design for
autonomous and lifelong learning | Geological Hazard Control, Course Design for
consciousness, and possessing | Geotechnique Survey, Course Design for
the ability of continuous learning | Principle of Engineering Geology, Practice and
and ability to adapt quickly to the | Thesis for Graduation, Social Investigation,
changes in the workplace. Drawing, Course Design of Drawing, Project
Cost.

@ Out-of-class Learning: Course homework,
Subject contest, Invention and creation,
Research report, Student Research Training
Plan, etc.

Major Disciplines: Geological resources and geological engineering, Civil Engineering,
Hydraulic engineering

Main Courses: Soil Mechanics, Rock Mass Mechanics, Structural Mechanics B, Principle of
Elastic Mechanics, Basic Engineering Geology, Principles of Hydrogeology, Geotechnique
Survey, Fundamentals of Mechanical Design, Geotechnical Drilling Engineering.

Lab Experiments: Geotechnical experiments, Hydrogeological experiments, Rock Mechanics
Experiments, Geotechnical in-situ testing. Mud experiments, etc.

Practical Work: Geological Field Training (Beidaihe), Instructed Practice for Engineering
Surveying A, Geology Field Training (Zhoukoudian), Engineering Geology Teaching Practice
(Zigui), Geotechnical Drilling Teaching Practice, Practice and Thesis for Graduation, Course
Design for C Language B, Course Design of Drawing, Course Design for Soil Mechanics,
Course Design for Rock Mass Mechanics, Course Design for Geohazards Control, Course
Design for Geotechnique Survey, Course Design for Basic Engineering Geology, Course
Design of Geotechnical Drilling Engineering, College Chemistry Experiments C, College
Physical Experiment A, Social Investigation.

Requirements for Graduation Credits: 171.5

Duration& Degree Granted: Four years, Bachelor of Geological Engineering
Recommended minor: Environment Engineering, Resource Exploration Project

Related Specialties: Civil Engineering, Water Resources and Hydropower Engineering,
Exploration Technology and Engineering
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Course Descriptions of Geological Engineering (Experimental Class )
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Foundation
s +71%B
QD
(5;)' * Soil Mechanics B 2 82|32 12 2
Ty
gl AT 2| 32 |3 8 2
5 X Hydrogeology
% F ﬁi&‘ﬁﬁ%)j‘&
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e e S S EE LS Design and
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Equipment
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Engineering
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