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Undergraduate Program For Exploration Technology & Engineering
(Exploration Geophysics)

Specialty and Code: Exploration Technology & Engineering 071081

Educational Objective:

Taking the all-round development of students as the foremost, the students enrolled in the
program aim to have good ideological and moral quality, humanistic quality and professional
ethics. They will be equipped with solid foundations of mathematics, physics, computers and
geosciences, and they are expected to master the basic theories and techniques of exploration
technology and engineering. They need to have innovative awareness, management and
collaboration capabilities and international vision. They are aimed to be the high quality
engineering talents who can solve complex engineering problem in exploration geophysics.

Graduates are expected to achieve professional training goals through continuous learning and
career development, which mainly includes: (1) conducting cooperation and exchanges in
related fields at home and abroad, mastering the development frontier and new progress in
exploration technology and engineering field; (2) discovering and analyzing key scientific and
technological problems in exploration technology and engineering process, and proposing
reasonable solutions; (3) mastering the multiple exploration geophysical methods, including
the field observation, data collection, data processing and comprehensive geological
interpretation basic skills, being enable to independently undertake the design,
implementation and management of exploration technology and engineering projects; (4)
acting as the technical backbone or responsible person in resource exploration and
development, geological disaster prediction and prevention, urban underground space
exploration and water conservancy, electric power, transportation and other enterprises and
institutions.

Graduation Requirements and ways to achieve:

1. Engineering knowledge: master the basic theories, knowledge and skills in mathematics,
physics, geology, etc., with a solid and broad professional basic knowledge, and can solve
complex engineering problems in exploration technology and engineering.

2. Problem analysis: master the basic theory and method principles of exploration technology
and engineering, understand the characteristics of various geophysical exploration
technologies, and can study the complex engineering problems of exploration technology
and engineering.

3. Engineering practice and research: master the basic skills of a variety of commonly used
geophysical methods for field observation, data acquisition, data processing and
interpretation methods, and design solutions for complex engineering problems in
exploration techniques and engineering. Have the ability to study complex engineering
problems based on scientific principles and scientific methods, including designing
experiments, processing and interpreting data, and drawing reasonable and effective
conclusions.
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4. Use modern tools: develop, select, and use the right technologies, resources, modern
instruments, and information technology tools for complex engineering problems in
exploration technology and engineering to analyze and simulate complex engineering
problems and understand their limitations.

5. Engineering, society and sustainability: ability to conduct rational analysis based on
background knowledge of exploration techniques and engineering, evaluate the impact of
exploration techniques and engineering practices and complex engineering problem
solutions on society, health, safety, law and culture, and understand the responsibility.
Ability to understand and evaluate the impact of professional engineering practices on
exploration technology and engineering complex engineering issues on environmental and
social sustainability.

6. Professional norms: have humanities and social science literacy and social responsibility,
understand and abide by engineering professional ethics and norms, fulfill the
responsibilities in exploration technology and engineering practice.

7. Individuals and teams: ability to assume the roles of individuals, team members, and
responsible individuals in a multidisciplinary team.

8. Communication: effective communication with industry peers and the public on complex
engineering issues in exploration technology and engineering, including writing reports
and design contributions, presenting statements, articulating or responding to instructions.
Have a certain international perspective and be able to communicate in a cross-cultural
context.

9. Project management: understand and master engineering management principles and
economic decision-making methods, and apply them in a multidisciplinary environment.

10. Lifelong learning: have the wareness of self-learning and lifelong learning, with the
ability to continuously learn and adapt to development.
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Graduation requirements and ways to achieve:

No. Graduation requirements Ways to achieve (teaching process)
(DClassroom Teaching:
Advanced Mathematics (A);
Linear Algebra and Vector Analysis;
Probability and Statistics (B);
Engineering knowledge: master Complex Function and Integral Transform;
. . ' Equations of Mathematical Physics;
the basic theories, knowledge Numerical Analysis;
and skills in mathematics, Physics (B) : '
physics, geology, etc., with a Physics Exp;ariments (A):
1 | solid and broad professional Foundation of Geology: '
basic knowledge, and can solve Mineralogy and Li tholégy'
g:omplex er)gineering problems Structural Geology (B): '
In e_xplor_atlon technology and Geology Practice (Three Gorges);
engineering. Survey (A);
Surveying Practice(A)
@Out-of-class Learning:
Special Lectures
Academic Reports, etc.
(DClassroom Teaching:
Introduction of Exploration Geophysics;
Rock Physics;
Problem analysis: master the Potentia! Field Theqry;
basic theory and hethod Foundation of Elastic Wave Theory;
e . Foundation of Engineering Geology;
principles of exploration Geology of Oil and Gas (D),
technology and engineering, Marine Geoloav: '
understand the characteristics of . gy, )
2 - . . Gravity Exploration;
various ge_ophysmal exploration Magnetic Exploration:
technologles,_ and _study the Electromagnetic (EM) Exploration;
complex engineering problems Seismic Exploration;
of exploration technology and -
engineering. @Out-of-c_lass Learning:
Course Assignments;
University Student Science and Technology
Projects;
Reports of Research Frontiers, etc.
Engineering practice and (DClassroom Teaching:
research: master the basic skills | Seismic Data Acquisition and Processing
of a variety of commonly used New method and technology of Energy Resources
3 geophysical methods for field Seismic Exploration;

observation, data acquisition,
data processing and
interpretation methods, and
design solutions for complex

Seismic Data Interpretation;

Seismic Sedimentary Facies Interpretation;
Engineering Seismic Prospecting;
Engineering Seismic Prospecting Practice;
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No. Graduation requirements Ways to achieve (teaching process)
engineer_ing probl_ems in Seismic Data Acquisition and Processing Practice;
exploration techniques and New method and technology of Gravity &
engineering. Have the ability to | Magnetic Exploration;
study complex engineering Gravity and Magnetic Data Processing and
problems based on scientific Interpretation;
principles and scientific Gravity and Magnetic Data Processing and
methods, including designing Interpretation Practice;
experiments, processing an_d EM Data Processing and Interpretation;
interpreting data, and drawing | Magnetotelluric Sounding;
reasonable and effective Transient Electromagnetic Method;
conclusions. Pipeline detection & High Density Resistivity
Method Principles;
Surface NMR Method and its Application;
Computational Geophysics;
Ground  Penetrating Radar  Principles &
Applications;
Ground Penetrating Radar Acquisition and
Processing Practice;
Geophysical Logging;
Geophysical Logging Data Processing &
Interpretation Practice;
Introduction of Exploration Geophysics;
Introduction to Marine Geophysics;
Introduction to Geophysical Inversion;
Geophysical Exploration Experiment;
Geophysics Practice Teaching Beidaihe (A);
®@O0ut-of-class Learning:
Course Assignments;
University Student Science and Technology
Projects;
Reports of Research Frontiers, etc.
(DClassroom Teaching:

Use modern tools: develop, ComputerAdvanced Language; .

. Programming for Advanced Computer Language;
select, and use the right . . L
. MATLAB Programming and its Application;

technologies, resources, modern . .

. . . Computational Geophysics;

instruments, and information . ;
Document retrieval;

technology tools for complex i . . ]

L . Digital Signal Processing (B);
4 | engineering problems in

exploration technology and
engineering to analyze and
simulate complex engineering
problems and understand their
limitations.

Modern Geophysical Instruments and Their
Applications;

Major Practice for Graduation;

Bachelor Thesis;

Major Practice for Graduation;
®@Out-of-class Learning:

Extracurricular Technology Practice;
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No. Graduation requirements Ways to achieve (teaching process)

University Student Science and Technology
Projects;
Special Lectures;
Independent Learning, etc.

Engineering, society and

sustainability: ability to conduct

rational analysis based on

background knowledge of

exploration techniques and :

engineering, evaluate the impact @C!ass_room Tea_chlng: )

of exploration techniques and Cultlvatloq of Ethl(?S and Fundamentals of Law;

: . . Law and Literature;
engineering practices and Introduction of Exploration Geophysics;
complex engineering problem | |ntroduction to Engineering Economics;
5 solutions on society, health, Situation and Policy;

safety, law and culture, and ®@oO0ut-of-class Learning:

understand the responsibility. Extracurricular Technology Practice;

Ability to understand and University ~ Student Science and Technology

evaluate the impact of g;?cei(;tlsi_ectures

profe_ssmnal engmeermg Independent Study;, etc.

practices on exploration

technology and engineering

complex engineering issues on

environmental and social

sustainability.
(DClassroom Teaching:
Basic Principles of Marxism;
Introduction to Mao Zedong Thought and the
Theoretical System of Socialism with Chinese
Characteristics;

Professional norms: have Introduction to Modern & Contemporary History of

humanities and social science China;

literacy and social responsibility, | Military Theory;

understand and abide by Military Training;

6 engineering professiona| ethics Cultivation of Ethics and Fundamentals of Law;

and norms, fulfill the
responsibilities in exploration
technology and engineering
practice.

Law and Literature;

Physical Education;

Psychology and Self-growth;

Career Planning and Employment Guidance;
Introduction of Exploration Geophysics;
®@Out-of-class Learning:

Course Assignments;

Social Survey Practice;

Special Lectures, etc.

-10 -
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No. Graduation requirements Ways to achieve (teaching process)
(DClassroom Teaching:
Military Training;
Surveying Practice(A)
Social Survey
Geology Practice Zigui
Seismic Data Processing and Interpretation
Practice;
New method and technology Practice of EM (High
Individuals and teams: ability to | Density Resistivity Method, Transient
assume the roles of individuals, | Electromagnetic method, Pipeline Detection)
7 | team members, and responsible Ground_ PenetraFing Radar Data Acquisition and
individuals in a Processing Practice;
multidisciplinary team. Engineering Seismic Practice;
Geophysical Logging Data Processing and
Interpretation Practice;
Geophysics Teaching Practice Beidaihe (A)
®@Out-of-class Learning:
Course Assignments;
College Student Science and Technology Projects;
Special Lectures;
Participation in Teacher’s Research Projects, etc.
Communication: effective (DC_Iassroom Teaching:
communication with industry Social S_urvey; . .
peers and the public on complex Graduatlpn thes.ls ((;ie_3|gn); .
engineering issues in Geophysical _SC|ent|f|c Paper Writing;
exploration technology and College_ English; .
engineering, including writing Professional English; .
8 | reports and design contributions, | @Out-of-class Learning:
presenting statements, Course Assignments;
articulating or responding to College Student Social Survey Practice;
instructions. Have a certain Geophysics Practice;
international perspective and be | College Student Science and Technology Projects;
able to communicate in a Special Lectures:
cross-cultural context. Participation in Teacher’s Research Projects, etc.
(DClassroom Teaching:
Introduction to Exploration Geophysics;
Project management: understand | Modern Management Foundation:;
and master engineering Introduction to Engineering Economics;
9 management principles and @O0ut-of-class Learning:

economic decision-making
methods, and apply them in a
multidisciplinary environment.

Course Assignments;

University Student Research Projects;
Production Practice;

Social Survey Practices

-11 -
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No. Graduation requirements Ways to achieve (teaching process)

Special Lectures;
Participation in Teacher’s Research Projects, etc.

(DClassroom Teaching:

Social Survey;

Graduation Practice;

Graduation Thesis (Design);

Document Retrieval;

New Method and Technology of Energy Seismic

Continual learning: have the Exploration;
awareness of self-learning and New Method and Technology of Gravity and
10 | lifelong learning, with the Magnetic Exploration;
ability to continuously learn and | @Out-of-class Learning:
adapt to development. Course Assignments;
Subject Competition;

Invention and Creation;
Research Report;
Social Survey Practice;
Special Lectures, etc.

Major Disciplines: Geological Resources and Geological Engineering;
Main Courses: Digital Signal Processing B, Foundation of Elastic Wave Theory,

Gravity Exploration, Magnetic Exploration, Electric and Magnetic (EM) Exploration, Seismic
Exploration, EM Data Processing and Interpretation, Seismic Data Acquisition and Processing,
Seismic Data Interpretation, Geophysical Logging, Gravity and Magnetic Data Processing
and Interpretation

Lab Experiments: Experiments for Exploration Geophysics, Rock Physics Measurement
(density, magnetic susceptibility, resistivity, polarizability, velocity, etc.), Gravimeter and
Field Measurement Experiment, Magnetometer and Field Measurement Experiment,
Conventional DC Electric Water Tank Experiment, Seismic Wave Ultrasonic Physics
Simulation Experiment, Conventional Logging Experiment, Shallow Seismic Experiment.

Practical Work: C Language Curriculum Design B, Surveying Practice A, Seismic Data
Processing and Interpretation Practice, New Method Technology of EM Practice, Gravity
Magnetic Data Processing and Interpretation Practice, Ground Penetrating Radar Data
Acquisition and Processing Practice, Engineering Seismic Exploration Practice, Logging Data
Processing and Interpretation Practice, Geological Teaching Practice (Zigui) A, Geophysical
Teaching Practice (Beidaihe) A, Graduation Practice, Graduation Design (Thesis), etc.

Duration: Four years.
Conferred Degree: Bachelor of Engineering

Related majors: Geophysics, Resource Exploration Engineering, Geological Engineering

-12 -
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Teaching schedule for major of Exploration Techology & Engineering

ﬁH\ i
a | m ki SEEANE
o = R 2% 1 AL £ Semester Credits
#x3 | wS iRESM Hours -
b Y] ——Prerequisite
Course | Course Course name o K _| = o
tvpe code Crs | Hrs [i#i® 5 courses |— | Z | = |M@| A |7~ |BIJN
yp Le | 2 1st | 2nd |3rd [4th| 5th |6th [7thigth
— l@‘ y 73N
11706200 E‘l]%. ixgzkﬁﬁ . 3 | 48 |48 3
Basic Principles of Marxism
EFRERESHEFEARENE
RS
Introduction to Mao Tse-tung
11706500 Thought and The Theoretical System 4] 64 |64 4
of Socialism with Chinese
Characteristics
FERIASERE
11711800| Introduction to Modern & 2 32 | 32 2
;1] W% Contemporary History of China
iR & BIREREFSEEEM
g | S [120002%0| Cultivation of Ethics and 3 | 48 | 48 15[15
= .g Fundamentals of Law
- | T NS
iR | 8 [113076*0 . . 4 | 144 |144 1 (111
B Physical Education
2 REFHIE
@ *
S 109116*0 College English 12 | 192 |192 313(|3]3
"%” CiE=ERRIT B
8 11918902| The C Language Programming 25| 40 |40 25
§' Design (B)
0 ENEHEIRSIC
= 20612300 Introduction to Exploration 1 16 | 16 1
o Geophysics
FHED
14300100 Military Theory 2 32 | 32 2
i 50t 1229y, SRRENIEER A
S I 235, EFRSERNETS | | o
2 By, M 5 HE AR A IR
S BHRBELFRRE
hit
Sum 455| 808 |616 85(85|85|{8| 0 |00]|0
g BEHF A
P~ *
‘_g”, 212121 lAdvanced Mathematics (A) 115 184 1184 5 |63
S |ou1so00 B 45| 72 |56 |16 45
3 " Foundation of Geology
MBS
L3 bi1ooso NEF A 25| 40 |30 10 25
3 H Survey (A)
QD Y [ar vy
S TMEaE A
T8 20113100 Mineralogy and Lithology (A) 3 48 | 48 3
g SHREEREDHT
9 21208000 Linear Algebra and Vector Analysis 3| 48 |48 3
c S
5 RFHYE B
*
g 212130*2 Physics (B) 7 | 112 |112 35(35

-13-
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FHIFE

o )
N - . FHIZ 5 8
1%15.5 ‘*E R 2% Credit 1 AL £ Semester Credits
xal | WS REET o | W Hours Prerequisite

[
Course | Course Course name Crs | Hrs i@ s courses | — | = |=|m| & |%|€6IN
type code 14
Lec. Lab 1st |2nd|3rd [4th| 5th | 6th [7th|8th
HITESIG A
*
21213271 Physics Experiments (A) 35| 56 56 2 |15
M= SHIERIT B g
21213502 Probability and Statistics (B) 25| 40 |40 B A 25
KIIERS: B
20104002 Structural Geology (B) 3 | 48 [ 34|14 3
EXRHERS TR
21201901| Complex Function and Integral 35| 56 |56 BEHE A 35
Transform
MRS PR
21206400 Equations of Mathematical Physics 3 48 | 48 SRR 3
BEDH e
21206600 i merical Analysis 3|48 |48 B A 3
it KREFHHE B
21200700 b ontial Field Theory 35| 56 |56 LY L 35
’SJL\Jvnt 53.5| 856 |760| 96 12118146 (35| 0|00
Sef e SAERETE
bor11002 BFESIIEE 3 | 48 |a0 | 8 [ZREHS 3
Digital Signal Processing (B) R
S M
20609600 iﬁfififilb%;ﬂ tic Wave Th 3 | 48 |48 3
Ef);;‘g;ﬁno astic Wave Theory s A
20609700 0 . 2 | 32 |32 2
Gravity Exploration KEAIE B
3. 73 SA
20609800 T ZEIER _ 2 | 32 |32 %t 2
Magnetic Exploration s
N 73 =
20609900 Eﬁffgm*’?ﬁ ) ) 25| 40 |40 2 2.5
Principles of Electrical Exploration
== 73
g & 0610000 SORREIREE _ 25| 40 | 40 2.5
@ Principles of Seismic Exploration

Eﬂ B (H) EZRRNNESHERE L EpiR
< £ [20615600 Electromagnetic Data Processing & 251 40 | 28|12 ] 2.5
OF Interpretation
a i# HERE SR R EE S bR SRR
@ 20610300 sejsmic Data Acquisition & 35| 56 |40 |16 e 3.5

Processing
== TR pn == 7S
b0602600 RRENREHERE 2 | 32 | 20| 12 | SEEEMR 2
Seismic Data Interpretation JRE
5 Nl .
20610400 iﬂj‘ﬂz%ﬂi’w# . 35| 56 |52 4 | KZ¥EB 35
Geophysical Logging
ERARAE SRR .
20609000 Gravity and Magnetic Data 2 132 2012 BL RN 2
R N Yrayarli N
Processing and Interpretation
g:ﬂ; 28.5| 456 |392| 64 0|0|0|6|9 [1350(0
m

93y BT EERSIE

S Sk = z 17 | 272

£ 2

SR

-14 -
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Fevy
B
a | m ki SEEANE
e = R 2% 1 AL £ Semester Credits
#x3 | wS iRESM Hours -
b Y] ——Prerequisite
Course | Course Course nhame Crs| Hrs [iftig 3£ coursss | — | = |=|m| & | % 6N
t d o8 = |
ype | code Lec | * 1st | 2nd|3rd |4th| 5th |6th[7thigth
ait
Total 144.5| 2392 (1768|160 20.5(26.5(22.5/20 (12.5[13.5(0 | O
14300200 FEIER 2 |2/ 2
Military Training
h1910002 C IBERIZRIT B 15 15/ 15
Programming for C Language (B)
HEERHIEREIERSCIG (1)
40614910/ Geophysical Exploration Experiment | 1.5 [1.5 & = W 15
itﬂﬂ%ﬁéb?“;&ﬂ“ (2) ity
2 BUIARSL W Sep i
RHUERE
40614920) Geophysical Exploration Experiment | 1.5 (1.5 & 15
2
RN SRS hE R
40615000 Seismic Data Processing & 2 |28 B5mR 2
Interpretation Practice *
LA ERAELS (BEER B (B 5
AOB15100 5% ppanemy. ELEH) 2 |23 FREZSR 2
New Method and Technology Practice s
B AR IR NRRIRES) Erea T
40615200 Gravity and Magnetic Data 1|18 S 1
Processing and Interpretation Practice
5p NP -
T * M REIREIERE SRS Sy
§ B (0615300 GpR Data Acquisition and Processing 1|18 76 1
SR Practice
3
B TEMERIERTS
40615400 Engineering Seismic Exploration 1|18 Hh=ENER 1
Practice
W AHRNE SRR —
40615500 Geophysical Logging Data Processing | 1 | 1 /& T 1
& Interpretation Practice !
M s
41120901 WEHFLS A 118 B Al 1
Survey Practice (A)
HREFTS (BIF) A MR ELAY
40115701} Geological Practice Teaching (Zigui) | 4 |4/& P A 4
(A)
. - N MEZ A
0614800 EERYIREFSLS (ILRLA) A 5 |5/ B WL A 5
Geophysics Practice Teaching (A) B TR
6|50
0613800 TUSET _ 8 |8@ 8
Major Practice for Graduation
JUSRTR
40613900 LB 8 |8f@ 8
Bachelor Thesis
it
Total 40.5 (405 & 310 1(15(4|15[125 2|16
P
24y m| zz3ss |HHERE 2
~ Social Investigation
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& B KE 142+ A

=i
a | m ki SEEANE
o = R 2|2 SERIE Semester Credits
#x3 | wS iRESM Hours -
b Y] ——Prerequisite
Course | Course Course nhame Crs| Hrs [iftig 3£ coursss | — | = |=|m| & | % 6N
t d g — =
ype | code Lec | * 1st | 2nd|3rd |4th| 5th |6th[7thigth
Hi(FRRR, KPS, RHR
=) 3
Others (Contest, Invention, and
Scientific Presentation)
it 5
Total
2it 2408+
191 1768|160 235|265 24 (24|14 |26 | 2 |16
Total 405 H
Matlab &= &N
20615700 MATLAB Programming and Its 2 | 32 12012 2
Application
—] ]
20606100 EE%E__} 2 | 32 |32 2
Rock Physics
= == o3
h0615000| LB EREIR _ 15| 24 |24 15
Engineering Seismic Prospecting
HRITTRERRRE
20607600 Seismic Sedimentary Facies 15| 24 |24 15
Interpretation
N1y £ A5
20604000 13 EHYIEEIE _ 1|16 |16 1
Introduction to Marine Geophysics
BERIR BRI AR
20604800 New Method and Technology of 2 | 32 |32 2
Energy Resources Seismic
m Exploration
g g EENRFTT S ERON
S i (20606300 New Method and Technology of 15| 24 |24 15
o £ Gravity & Magnetic Exploration
= % HEERYIR G
2 & [20611700) Introduction to Geophysical 2|32 248 2
gﬁ Inversion
£ SR S A R AR
- 20616000 pipeline Detection & High Density 15| 24 |24 15
Resistivity Method Principles
b0610600 A~ EFEHLIR _ 1| 16 |16 1
Magnetotelluric Sounding
T2 A N
bos10700 BERFEHLE _ 1|16 |8]8 1
Transient Electromagnetic Method
73hh S 3
20605400 FEELTTAFUERMA 1| 16 |16 1
GPR Principles & Applications
WEZHHIR T IES N
20601000 Syrface  NMR Method and Its| 1 | 16 | 16 1
application
TR
20604300 T EHEIRAIE _ 2 | 32|32 2
Computational Geophysics
TCHEERYD IR U ES N R A
20605900 Modern Geophysical Instruments And| 1 | 16 | 12| 4 1
Their Applications
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PEAREAF (RR) ARE AT %

Fevy
B
a | m ki SEEANE
e = R 2% 1 AL £ Semester Credits
#5 | ®mWS IRERW Hours -
b Y] ——Prerequisite
Course | Course Course nhame Crs| Hrs [iftig 3£ coursss | — | = |=|ml 5| A% n
t d o8 = |
ype | coce Lec | * 1st |2nd |3rd |4th| 5th |6th [7thigth
~
20216000 7 _EE*B _ 4 | 64 | 50|14
Mineral Deposit Geology (B)
N S 24
20214804 PR TBERZ: D 25| 40 | 40 25
Geology of Oil and Gas (D)
TrEMRFER B
20508400 Foundation of Engineering Geology | 2 | 32 | 32
(B)
NN 24
20217100 'ﬁ'#@ﬁ* 3 | 48 |48
Marine Geology
o AT
h0616100 EERIERIKIEXSIE 1|16 |16 1
Geophysical Scientific Writing
X BREERERZSFIEIHEE BEFZIZ D RIIABRRZH,

EERARESTIEE (BhEMIKYIESE) BRES L%t

BREGIFE | .. BALE(SR
i = Ehel 2
General ;S*:EIE:? SWETFE | Elective SRR ﬁj%ﬁﬁj%ﬁiq- FREt (Fosit
Education P y Major’s Core | Courses in = P - Total Total
Fundamental . Practices| Autonomous .
Courses Courses Courses Major Learnin Hour Credits
B | e ’
203/ | 616/ 192/ 856/ 456/ 272/ 40.5 B/ 5 2392+40.5 190
24| 335 12 53.5 28.5 17 40.5 5|
Syl
23.95% 28.16% 15% 8.95% 21.32% 2.63% 100%
=247
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