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Summer School on Space Resources and Mining 
 

COURSE SYLLABUS 
 
3 Credit points 
 
Entry requirements 

Successful candidates must be enrolled in first or second-cycle studies and 
have documented English language skills at level B-2 or higher according to  
CEFR. The candidates need to have some background knowledge 
(secondary school level) of mathematics and physics.  

Objectives 

The course is aimed at students interested in geology, automatics, robotics, 
and space exploration. The course introduces students to space resources 
and space resources mining, providing them with an opportunity to learn 
how to analyse scientific and technical data using a variety of software and 
tools. It is an opportunity to learn how to communicate and collaborate in 
multi-national teams and improve their foreign language skills.  

 
Learning Outcomes  
 
Knowledge  
 

• The student understands the conditions of the space environment. 
• The student knows about space exploration using robots and 

environmental constraints on different bodies e.g. Moon or Mars.  
• The student knows about cosmochemical processes in the Solar 

System, the geology of various terrestrial bodies in the Solar System, 
as well as geological processes and resources of the Moon, Mars, and 
selected asteroids.   

• The student understands the significance of space and space 
exploration for sustainable development.  

 
Skills 
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• The student can use basic modelling techniques to describe 
manipulators kinematics or dynamics as well as verification 
techniques available in terrestrial gravity.  

• The student can perform analysis of space manipulators i.e. 
manipulator workspace as well as basic kinematic parameters. 

• In context of Moon exploration and exploitation, the student is  able 
to discuss the impact of lunar environment on different end effectors 
(e.g. sampling devices, drills).  

• The student is able to critically select and evaluate relevant scientific 
and technical information within the subject via the literature survey. 

• The student can detect geological structures on the Mars surface 
using the CTX and HiRISE Mars Reconnaissance Orbiter images.  

• The student can perform geological mapping of these structures in 
GIS software, for example ArcGIS, and their dating using CraterTool 
and CraterStats tools.  

• The student can identify hydrothermal minerals using data from the 
CRISM near-infrared spectrometer and the ENVI software. 

• The student is able to communicate effectively in multilingual and 
multicultural teams.  

 
Social competences 
 

• The student is aware of various aspects of multilingual and 
intercultural communication. 

• The student is ready to take advantage of English being the lingua 
franca of education and science. 

• The student is aware of cultural differences and is prepared to 
reconcile them 

• The student recognizes the importance of sharing knowledge. 
• The student is ready to study and work in new environment.  
• The student recognizes the necessity for self-development.  

 
Program content 
 

• Planetary Geology 
• Planetary Resources 
• Robotics in Space Exploration 
• The Role of Space and Space Exploration in Achieving Sustainable 

Development Goals  
• Environmental Issues in Space Exploration 
• History of Mining: people, the environment, technology  

 
Realization 
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The course is held onsite (5 days) and online (2 weeks) in the form of: 

• Lectures 
• Field trips 
• Group/Team projects 
• Oral presentations 
• Report writing  

 

Language 

English is the main language of the course. Selected course activities 
involve French, German, Polish, and Swedish.  

 
Assessment Methods  

The school is assessed through assignments and project work. The student 
needs to complete assignments, contribute to completion of their team 
project work. The student should complete both the on-site and online parts 
of the school to complete the course.  

Literature 

To be provided 
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