
 

 

COURSE SPECIFICATION 

Course code 
full-time programme: M#2-S1-ME-205 

part-time programme:  

Course title in Polish Druk 3D i Skanowanie 3D 

Course title in English 3D Printing and 3D Scanning 

Valid from (academic year) 2024/2025 

GENERAL INFORMATION 

Programme of study MECHANICAL ENGINEERING 

Level of qualification first-cycle 

Type of education academic 

Mode of study full-time programme 

Specialism all 

Department responsible Department of Metrology and Modern Manufacturing 

Course leader dr hab. inż. Tomasz Kozior, prof. PŚk 

Approved by 
dr hab. Jakub Takosoglu, prof. PŚk, Dean of the Facul-
ty of Mechatronics and Mechanical Engineering 

COURSE OVERVIEW 

Course type programme-specific 

Course status compulsory 

Language of instruction English 

Semester of delive-
ry 

full-time programme Semester II 

part-time programme  

Pre-requisites  

Examination required (YES/NO) NO 

ECTS value 3 

 

Mode of instruction lecture class 
laborato-

ry 
project seminar 

No. of hours 
per semester 

full-time pro-
gramme 

15  30   

part-time pro-
gramme 

     

LEARNING OUTCOMES 



 

 

Category of 
outcome 

Outcome 
code 

Course learning outcomes 
Corresponding 
programme out-
come code 

Knowledge 

W01 

Has structured advanced knowledge in the field of 
computer science, engineering graphics and mo-
dern information technologies supporting the solu-
tion of various types of engineering issues such as 
processing digital files related to mechanics and 
machine construction, design, construction and 
prototyping using 3D printing technology and rever-
se engineering. 

MiBM1_W03 

W02 

Has in-depth knowledge of the nomenclature, con-
struction, principles of operation of 3D printers and 
3D scanners, and determining the basic parameters 
of their work. 

MiBM1_W06 

W03 

He knows, at an advanced level, modern additive 
manufacturing techniques for machine parts, also 
has detailed knowledge of the construction of va-
rious types of systems for processing and shaping 
materials (using 3D printing technology) and advan-
ced knowledge allowing to design the appropriate 
variant of the device, depending on manufacturing 
techniques. Knows advanced 3D scanning met-
hods. 

MiBM1_W07 

W04 

Has systematically expanded knowledge of the pro-
perties of structure construction and the use of en-
gineering materials allowing for the proper selection 
of materials in the area of machine construction in 
order to use it to build models using 3D printing 
technology and to enable the 3D scanning process. 

MiBM1_W08 

W05 

Knows at an advanced level methods enabling the 
design of a technological process for the production 
process using 3D printing technology. Knows at an 
advanced level basic measurement methods, with 
particular emphasis on methods used in the selec-
ted specialty - in the area of 3D printing and 3D 
scanning. Has knowledge related to selected issues 
in the field of design - prototyping, broadly under-
stood design, machine construction, technology of 
manufacturing basic elements of 3D printers and 3D 
scanners, assessment of operational properties and 
wear, diagnosis of technical condition, repair tech-
nology and safe use, knows and understands the 
basic processes occurring in the life cycle of devi-
ces, facilities and technical systems.  

MiBM1_W11 

W06 

Has the knowledge necessary to organize work in 
accordance with occupational health and safety, 
environmental protection and ergonomics regula-
tions, focused on the operation of 3D printers and 
3D scanners. 

MiBM1_W19 

Skills U01 

Is able to consciously use computer software in the 
area of mechanics and machine construction in the 
field of prototyping (3D printing), reverse engineer-
ing (3D scanning), manufacturing techniques, pre-
sentation of work results such as simulations of 3D 
printing strategies. 

MiBM1_U02 



 

 

U02 

Is able to prepare documentation regarding the im-
plementation of an engineering task using speciali-
zed terminology in the field of mechanics and ma-
chine construction, prepare a text containing a di-
scussion of the results of this task, taking into acco-
unt various possible aspects of the device/detail 
design, using various engineering tools. Is able to 
analyze and synthesize the obtained results in ter-
ms of the developed 3D printing technology and 
technological parameters of the manufacturing pro-
cess. 

MiBM1_U04 

U03 

Is able to design a simple technological process of 
3D printing in the area of mechanics and machine 
construction and select appropriate machines and 
devices for this purpose. Is able to design the 3D 
scanning process and select appropriate machines 
and devices and their parameters for this purpose. 

MiBM1_U08 

U04 

Is able to select appropriate engineering materials, 
to ensure correct operation of the machine in the 
production area using 3D printing and reverse engi-
neering. 

MiBM1_U14 

Competence 

K01 

Is ready to critically evaluate his knowledge and the 
need to obtain new information both from the litera-
ture and from experts in the field of mechanics and 
machine construction in the aspect of modern 3D 
printing and 3D scanning technologies. 

MiBM1_K01 

K02 

Is aware of the importance and understanding of 
non-technical aspects and effects of engineering 
activities in the area of prototyping, including its 
impact on the safety of other people and the impact 
on the environment and the responsibilities related 
to these issues. 

MiBM1_K02 

COURSE CONTENT 

Type of in-
struction 
lecture 

Topics covered 

lecture 

Introduction to the issues of 3D printing technology and 3D scanning for the field of 
Mechanical Engineering. 
Characteristics of computer programs for 3D scanning and processing point clouds. 
Discussion of construction of machines implementing layered production technologies 
and reverse engineering. 
Description of the implementation of the production process using 3D printing techno-
logy and 3D scanning. 
Introduction to working with digital files used in the 3D printing process and 3D scan-
ning. Conversion to CAD files. Modeling and design using 3D scanning. 
Printing process parameters and its influence on the products quality. 
Description of technology, application and properties of materials based on selected 
3D printing methods. 
Aspects of standardization in the additive manufacturing process. 

laboratory 

Construction of 3D printers. 
Working with digital files used in 3D printing. 
Development of laboratory exercises taking into account the impact of technological 
parameters on the quality of manufactured models. 
Construction and principle of operation of the scanner used, software interface.  
3D scanning of objects of various shapes. 
Processing of the obtained point cloud. Creating a surface model. 



 

 

ASSESSMENT METHODS 

Outcome 
code 

Methods of assessment (Mark with an X where applicable) 

Oral examina-
tion 

Written exa-
mination 

Test Project Report Other 

W01   X  X  

W02   X  X  

W03   X  X  

W04   X  X  

W05   X  X  

W06   X  X  

U01     X  

U02     X  

U03     X  

U04     X  

K01     X  

K02     X  

ASSESSMENT TYPE AND CRITERIA 

Mode of 
instruction 

Assessment type Assessment criteria 

lecture 
non-examination 

assessment 
Positive completion of the final colloquium. Obtaining at 
least 50% of points. 

laboratory 
non-examination 

assessment 
Passing all reports with at least 50% each. 

OVERALL STUDENT WORKLOAD 

ECTS weighting 

No. Activity type 
Student workload Unit 

full-time program-
me 

part-time program-
me 

 

1.  Scheduled contact hours 
L C Lb P S L C Lb P S 

h 
15  30        

2.  
Other contact hours (office hours, 

examination) 
2  2        h 

3.  Total number of contact hours 49  h 

4.  
Number of ECTS credits for contact 

hours 
2  ECTS 

5.  Number of independent study hours 26  h 

6.  
Number of ECTS credits for inde-

pendent study hours 
1  ECTS 

7.  Number of practical hours 50  h 

8.  
Number of ECTS credits for practi-

cal hours 
2  ECTS 



 

 

9.  Total study time 75  h 

10.  
ECTS credits for the course 

1 ECTS credit = 25-30 hours of study time 
3 ECTS 
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