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Abstract—The review object is the subsystem verification 

and printing 3D-model online learning system mixed type. To 

do this, a review of analogues, technologies, stages of printing 

were identified. The aim is to design with IP topics that uses 

the additive technologies in the educational process. In the 

given IDEF - diagram describing the function of the system; 

authentication rules, verification of 3D-models, sending the 

model to print, selecting a device online, and basic screen 

forms. 
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I. INTRODUCTION 

With the development of technology, new requirements 
for learning appear and the educational process is 
transformed Education uses blended learning, part of which 
is distance learning. The use of additive technologies allows 
to make the modeling process more meaningful and 
progressive. Thus, if distance education is the ability to 
develop a 3D model online and check its loyalty, it optimizes 
the learning process. [ 1-5 ]. 

II. USING 3D PRINTING DURING ONLINE LEARNING 

Learning – the process of transferring knowledge, skills 
and abilities from teacher to student. To date, there are full-
time, distance and online - learning. They all use interactive 
tools. Interactive learning - the use of technical means to 
organize joint activities of students and teachers in order to 
maintain knowledge, skills and abilities. Distance learning - 
remote independent learning of a student with the use of 
technical means. Teacher functions - checking the student's 
work and communicating with the student through forums 
and chats. Online learning - virtualization of face-to-face 
learning using interactive tools. 

In cooperation with the international project "dComFra - 
Digital competence framework for Ukrainian teachers and 
other citizens / dComFra (No. 598236-EPP-1-2018-1-LT-
EPPKA2-CBHE-SP)" a framework of digital competencies 
for different segments of the population was developed . 
Today, being competent in the digital field means that the 
citizen must have competencies in all areas of DigComp. The 
Digital Competence Framework can help with self-
assessment, defining learning goals, identifying learning 
opportunities, and facilitating job search. In many areas of 
modern and future professions, the ability to develop a 3D 
model online and check its accuracy, send the model to print 
is a necessary task. 

 

 

Fig. 1. Block diagram of the relationship of objects. 

 

In a remote system that uses additive technologies, it is 
possible under the supervision of a moderator and a teacher 
to perform the functions of checking the 3D model and 
sending to print [6]. 

This approach will allow the use of modern devices in 
distance learning. 

Based on the analysis of existing solutions, the stages of 
3D printing were identified - the creation of a digital model 
[7] export of 3D model in STL format, G-code generation, 
preparation of 3D printer, 3D model printing and finishing of 
the object. 

In general, the system model can be represented using the 
IDEF0 methodology, in which the input data is a formalized 
task, the mechanism is an analyst, the control mechanisms 
are 3D modeling technologies and printing standards. And at 
the output the result is a printed model. 

The first two levels covered by the system (see Figure 2) 
are performed in the simulation tools and sent to the system 
for verification. Validation of the 3D model involves the 
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division into stages, for which the input data can be 
developed model. 

Thanks to modeling technologies, a digital model is 
created. Such a model must also meet printing standards. 
Then the model is sent for printing. 

The simulated system uses a base of rules based on a 
production model of knowledge representation. 

 

 

Fig. 2. Simulation algorithm. 

 

Types and subtypes of rules were identified for the 
correct operation of the system. 

For each type of rule, there is a subtype that defines the 
rules that are involved at a particular stage and are needed for 
validation. 

A file with a 3D model is fed to the input model in the 
unit for checking the compliance of the additive model. The 
model is checked by the teacher. 

To check, we use the rules that are in the database of 
rules, which are provided to the teacher in the form of a web 
page. 

If, as a result of checking 3D model validation rules, the 
model does not meet the requirements, the process exits and 
the user is sent an error message. 

If as a result of checking the rules such as "send the 
model to print" all the rules are met, the model is passed on 
to print, if not - the process is completed and users are 
notified. 

In the unit for checking the selection of the print device, a 
model file that has already been previously tested for 3D 
model requirements is fed at the input. 

After the user selects the desired device, it is checked 
whether the selected device meets the requirements for 3D 
printing. If so - the model is sent for printing, if not - printing 
is not allowed and the corresponding message is sent to the 
user. 

III. CONCLUTION  

The development of innovative thinking in students 
should become a priority of modern education [8, 9], and the 
introduction of new elements in modern learning is 
inevitable. And given the development of 3D-printing 
technologies, JSCs are the most promising for the application 
of visualization in pedagogical activities of online learners 
and blended learning. 
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