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The dynamic development of the economy in a post-industrial 

society poses new challenges to higher education, such as the 

market demand for highly skilled personnel, ensuring a high 

level of focus on innovation in education, rapid adaptation of 

curricula to the pace of industrial technology, automation and 

information networksdevelopment. 

The education system must respond foremost to the 

challenges posed by technological factors and information 

technology. Only strong and coherent education-science-

industry cooperation will make it possible to realise an 

innovative model of the modern economy development. One of 

the important problems of modernising higher technical 

education in a dynamic environment is the improvement of 
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innovative infrastructure and activities of higher educational 

institutions (HEIs). 

Research Results and Discussion 

Among the major academic challenges facing higher education 

in Ukraine at present are the inadequacy of educational 

programs with current requirements and outdated pedagogical 

approaches of instructors [1].  

 Important challenges of the dynamic changes in the 

economy and industry are the rapid aging of the higher 

education material and technical support, the lack of resources 

for sufficient support of the educational process, which 

immediately affects the educational servicesquality, especially 

for technical and natural sciences [1; 2]. 

Incorporating innovative approaches into the educational 

process involves not only the use of innovative technologies in 

education, but also the collaboration between the educational 

institutions and industry. This means adapting new 

technologies and equipment to the educational process in 

accordance with a set of professional competencies demanded 

by the employer. Another important source of innovation is the 

continuing training of teachers, engineering and 

maintenancepersonnel in key professional areas, along with a 

major upgrade of the educational content, including e-learning 

platforms. 

Higher technical education is closely related to the world 

of work, it should anticipate labor market trends and respond to 

them, modernise specialties, offer students the mastering of 

new competences and qualifications for their successful career 

growth under the market economy. Due to the introduction of 

the National Qualifications Framework in Ukraine, such 

updated specialties and qualifications should become more 

relevant to the labor market demand [3]. 
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An important element of the curriculum is its adaptability 

and compliance [3]. These featuresentail the adaptation of 

curricula to students’ particular requests, possibility of 

choosing an individual educational trajectory, obtaining of 

basic knowledge in entrepreneurship via inclusion into the 

curricula those disciplines that provide the development of 

entrepreneurial competencies; the use of flexible learning 

technologies that allow individualisation of the learning 

process. 

Curricula and pedagogics should incorporate the latest 

technologies. FabLabs (fabrication laboratories) and similar 

models of low-cost, high-tech, easy-to-use laboratories are 

increasingly being linked to institutions that provide technical 

and vocational education at both the secondary and tertiary 

levels, particularly in the United States. These labs often are 

integrated into technical education curriculums, and teachers 

build lab time into their lesson plans [4]. 

Such training courses have been developed within the project 

of the Erasmus+ programme of the European Union «Development 

of a network infrastructure for youth innovation entrepreneurship 

support on Fablab platforms»(561536-EPP-1-2015-1-UK-EPPKA2-

CBHE-JP, http://fablab-erasmus.eu/). The project is coordinated by 

the Buckinghamshire New University (United Kingdom, UK) and its 

aim iscreation of conditions for the development of engineering 

creativity, involvement of young people in entrepreneurial activity 

and promotion of employment through the creation and development 

of a network infrastructure of interaction between universities, 

business and industry on the platforms of production laboratories. 

The information about FabLab platforms as determinant of 

the Ukraine’s economy innovative development has been published 

in the previous edition (monograph) of the II International 

Conference “Business Risk in Changing Dynamics of Global 

Village” (BRCDGV 2019) [5]. 

Studying of the developed courses will increase the 

graduate’s competitiveness by providing them with an opportunity to 

master necessary competences and skills such as an ability to 
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generate new ideas and projects, implement and commercialise them 

on the basis of acquired and natural leadership qualities, intelligence, 

professional experience; the ability to organise the development of 

creative initiative, invention activities; work effectively as a team 

member etc.  

The project aims at piloting the courses on at least 20 

students in each of the FabLabs established in the Ternopil Ivan 

Puluj National Technical University (TNTU) [6], Simon 

Kuznets Kharkiv National University of Economics[7], 

Integrated Manufacturing Engineering Department and the 

Educational and Scientific Complex “Institute of Applied 

Systems Analysis” (IASA) of National Technical University of 

Ukraine “Kyiv Polytechnic University” [8], Belorussian 

National Technical University and Belorussian State University 

which were its participants. 

The Master’s degree training (90 ECTS credits for 

education-professional programme and 120 ECTS credits for 

education-scientific programme which is the matter of 

discussion) is carried out on the basis of the Bachelor’s degree. 

The focus is on professional training which includes both 

theoretical and practical training in general academic 

disciplines and professional oriented ones. Such a structure is 

presented in Figure 14.1.  

 

Figure 14.1. Structure of the educational process for the 

Master’s training (education-scientific programme for 133 

“Industrial machinery engineering” specialty) 
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Each training package includes course description, learning 

outcomes, course content, recommended reading, planned learning 

activities and teaching methods, assessment methods, criteria and 

procedure in its structure.  

The content of the courses is as follows: 

1) “Theory of Inventive Problem Solving”: 

1. General information about the Theory of inventive problem 

solving.  

2. Methods of contradiction resolution.  

3. Laws of technical system evolution.  

4. Substance-fields analysis.  

5. Algorithm of inventive problem solving.  

After successful completion of this course, students will able 

to: use the laws of creative thinking, the basic methods of activating 

the trial-and-error method, methods for overcoming the 

psychological inertia of thinking; understand the methodology of 

modern methods of finding the engineering solutions and be able to 

use the algorithm for inventive problem solving in practice; 

understand the typical methods of engineering contradiction 

resolution; physical, chemical, geometric effects used in physical 

contradiction resolution; standards of inventive problem solving; 

know the principles of technical systems development and the main 

problems accompanying each of the system development stages and 

the ways of solving these problems; use the methods of system 

analysis and synthesis for practical design tasks; use the methods of 

substance-fields analysis, to be able to study the structure of a 

technical system; understand the main types of information tools to 

support the process of inventive problems solving, the principles of 

using the bases of methods for contradiction elimination, standard 

solutions, indexes of effects; understand the method of using the 

algorithm for inventive problems solving for the development of new 

innovative technical objects. 

2) “Rapid Prototyping and Manufacturing”: 

1. Technologies of milling and laser cutting. 
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2. Technologies of additive manufacturing.  

3. Distinctions between an additive manufacturing and CNC 

machining. 

4. Examples of wares of additive production. 

5. Materials for an additive production. 

6. Chart of processes of additive production. 

7. Application of additive manufacturing. 

8. Advantages of additive manufacturing. 

9. Structural elements of fused deposition modeling 3D-

printers. 

10. Quality of 3D-printing. 

After successful completion of this course, students will able 

to: use the basic technologies of rapid manufacturing of models and 

their elements; use technical devices and equipment for rapid 

prototyping; understand materials and diagram of additive 

manufacturing processes, application areas and advantages of 

additive manufacturing; know the main components of 3D printers 

using FDM technology; analyse factors that affect the quality of 3D 

printing. 

3) “3D Design and Modelling”:  

1. 2 D-modeling. 

1.1. Software review for creation 2D-models. 

1.2. Creation of simple 2D-models. 

1.3. Creation of complex 2D-models. 

1.4. Features of modeling objects for engraving and cutting. 

1.5. Transition from 2D-models to 3D-models. 

2. 3 D-modeling. 

2.1. Software review for creating 3D models. 

2.2. Creation of simple 3D-models. 

2.3. Creation of complex 3D-models. 
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2.4. Recommendations for improving the quality of 3D-

printing. 

3. 3 D scanning and recognition. 

3.1. Principles of 3D Scanners. 

3.2. Scanning of 3D-objects. 

After successful completion of this course, students will able 

to: create two-dimensional models; create essentially three-

dimensional objects with the help of subtractive production 

technologies, to be able to represent an object in the form of an 

ensemble of its faces with various connections; construct three-

dimensional models in modern CAD systems; work with slicers; 

eliminate the discrepancy between the geometry of three-dimensional 

virtual and material models in additive production, and also the 

features of building spatial connections; scan 3D objects. 

4) “FABLAB Project Management”:  

1. Project management methodologies.  

2. The traditional, sequential methodologies: 

2.1. Waterfall. 

2.2. Critical Chain / Path Method.  

3. The Agile Family:  

3.1. Agile Methodology. 

3.2. Scrum methodology. 

3.3. Kanban.  

4. The Change Management Methodologies: 

4.1. Event Chain Methodology (ECM). 

4.2. Extreme Project Management (XPM).  

5. The Process-Based Methodologies:  

5.1. Lean. 

5.2. Six Sigma. 

5.3. Lean Six Sigma.  
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6. Other Methodologies:  

6.1. PRiSM. 

6.2. Benefits Realisation.  

After successful completion of this course, students will able 

to:critically evaluate approaches to the problem solving from the 

problem definition, through selection of a solution method up to the 

evaluation of the final product; employ co-operative and synergistic 

approaches to team work, problem solving and opportunity 

development; employ critical judgment, select tools, methodologies, 

key theories and critical discourses that are appropriate to particular 

innovative ideas; utilise creative risk taking and experimentation, 

learn from failure and understand the implications of the actions. 

5) “Market Diffusion”:  

1. The new product diffusion. 

1.1. Diffusion of innovation and product life cycle. 

1.2. Factors affecting diffusion of innovation. 

1.3. Marketing research of consumer behaviour.  

2. Business model and Marketing-Mix. 

2.1. Business Model Canvas. 

2.2. Marketing-Mix. 

2.3. Extended Marketing-Mix models. 

2.4. Marketing-Mix analysis example. 

3. Digital marketing of Innovations. 

3.1. Marketing analytics. 

3.2. Digital marketing channels. 

3.3. Social Media Marketing and Public Relations.  

After successful completion of this course, students will able 

to: explain the concepts, definitions, models of market diffusion and 

to understand the theories on diffusion of technology and innovation; 

analyse the consumer’s behaviour for product innovation and to 
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define target groups of buyers; develop a business model for an 

innovative product; develop the main elements of marketing mix and 

to plan marketing strategy; use of the digital marketing tools and 

services to analyse current and future trends in the application of 

technology to business.  

In order to enhance the content, structure and mode of delivery 

of the FABLAB courses the following recommendations should be 

considered: 

1) to use e-learning activities which are available at the e-

learning platform; 

2) to organise open access to best examples of students 

projects;  

3) to conduct lectures with industrial engineers and successful 

entrepreneurs; 

4) to provide students with the opportunity to master version 

of 3D CAD software. 

Conclusion 

The introduced Fablab courses cover the theoretical and 

practical basis, which provide students with the opportunity to 

create an idea, describe it according to the algorithm for 

inventive problems solving, develop a 3D model and prototype 

and commercialise it. 3D Technologies Center “FabLab”in 

TNTU is able to deliver academic disciplines with 15 ECTS 

credits in total. 

 TNTU‘s FabLab Center and its courses provide 

necessary competences required for the Master‘s degree. In 

addition, the projects implementation in the TNTU Fablab 

Center will make it possible to increase the competitiveness of 

the TNTU‘s graduates in the labor market. 
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