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Abstract 
Development of information technologies and computer-aided design created conditions for virtual 
modeling, exploring in real-studied objects. Among the list of all CAD systems should provide separate 
subgroups of special software (CAD-CAM-CAE system) aimed at solving specific, object - oriented 
tasks. Software is most often used for mathematical calculations (systems MatLab, MathCAD), 
analytic study schematic technical objects (software VisSim) and 2D and 3D systems for design 
(systems AutoCAD, AutoCAD-Inventor, T-Flex, Catia, Pro-Engineering, SolidWorks ets.) in 
engineering practice. We can implement many options for creating solid models in all above-
mentioned CAD-systems. Users of the system, who long worked in 2D simulation, at the beginning of 
the design creates an image in three projections, and then transfer the images in 3D modeling 
environment. Other users implement the reverse way to prepare design documentation. They create a 
solid-state model of the object in the first stage, and then, using the tools of CAD-systems in 
automated mode performing projection drawing. Each method has its advantages and disadvantages, 
but ultimately will create a set of design documentation and photorealistic images projected product. 

The main task for 3D design, in our view, should be seen in a somewhat different perspective. Existing 
working drawings and ready virtual product does not characterize the process of production, due to 
the functional design features, the ratio of the volume of recycled material to the volume of the finished 
product, technological features of the process of formation, the possibility of instrumental support 
process, and implementation of control operations and so on. Graduate of the technical areas of study 
from the University must to have new knowledge and skills for 3D solid modeling based on design and 
technological knowledge about technic features of manufacturing of such details. This approach is 
important, along with the implementation of 3D printing. 

The training of engineers should separate design and technological approaches to method of forming 
geometric shapes in creating solid-state 3D model of the object; the creation of new facilities is in 
constant communication with the limiting factor in the operation of the facility. It is a regular control of 
the designer. The process of drafting appropriate to using assembly blocks that formed from individual 
parts. 

Keywords: educational space, CAD-CAM-CAE system, 3D design, 3D modeling, 3D printing, 
graduate. 

1 INTRODUCTION 
The modern world has become very mobile and rapidly changing. The educational process at the 
university can be characterized by a certain inertia in relation to the rate of change of technology and 
working conditions in the workplace. This problem is being actively discussed in the international 
community. Many international organizations are studying the problems of engineering education. The 
activities of such international organizations as UN, UNESCO, the World Federation of Engineering 
Organizations (WFEO), International Association of continuous engineering education (IACEE), 
European Federation of National Engineering Associations (FEANI), the European Association of 
higher technical and vocational education (Eur Eta), European Society engineering education (SEFI) 
and the other aimed at providing high quality engineering training, creating flexible access to 
continuous engineering education, the organization of international research in the field of 
engineering, accreditation of engineering courses and programs to develop the range of engineering 
specialties in accordance with international standards, transformation of content engineering training, 
exchange of experience, the formation of a single European space engineering education [1]. 
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2 ANALYSIS OF THE PROBLEM 
Economic development is dependent on the state of special education contingent of people working in 
manufacturing. Particular attention should be given to education engineers and technical workers. The 
quality of these workers affect the quality of design, construction and maintenance of new equipment 
[2,3]. 

During the last 10-15 years taught students of directly Engineering Mechanics use specialized 
software [4,5] to perform professional engineering work. This approach to learning has given a double 
result. Positive - increasing the productivity of engineers and the quality of its developments. Negative 
- users of the software does not analyze the process of creating new products and reduced quality 
adopted for new solutions. 

Educational programs of many universities have a reference to a detailed study of selected 
specialized software and standard methods of implementation [6-8]. List of specialized software 
contains many different CAD-systems. This result is obtained through cooperation between 
universities and IT-companies, as well as between universities and major manufacturers. On the one 
hand, we are implementing new approaches in the design of the latest software, on the other hand a 
production requires of new creative solutions. This requirement of novelty, generally requires its 
implementation in a particular software product. In this situation, there is a contradiction between the 
possibilities of training an engineer at the University and of opportunities the implementation of its 
creative potential at production sites. Each stakeholder guided by the principle of economic feasibility 
and we understand that this principle is not equivalent to the participants of the learning process and 
production. For years, university graduates received preset theoretical knowledge and practical 
training. In this case, they can take only typical engineering solutions. This situation is not acceptable 
for the production and the formation of scientific potential in research laboratories [9-13]. This negative 
situation can be overcome of the way systematically deepen the level of theoretical training of 
students of engineering trend. Modern systems of design (CAD-CAM-CAE-systems) everyone can to 
use as a tool in solving engineering problems, not as a way to resolve them in whole.  

3 RESULTS AND DISCUSSION 
First of all, it should be noted that most European universities engaged in teaching students and are 
executing the rules and regulations ECTS. This point proves that all graduates of high school were 
about the same level of basic training. The difference in their skills may be differences in specific 
subjects and professionally oriented disciplines. These subjects have a specific content and 
distinguish one university to another. This situation allows each university to demonstrate its 
uniqueness and develop specific areas of student learning [14]. Analysis of the educational process in 
universities makes it possible to create two separate topics for discussion [15, 16]. The first - the filling 
content for Bachelor; second - to filling content for professional training of Masters. 

First of all we will discuss the content of those disciplines that form the creative thinking in preparing 
bachelors (Fig.1). We understand that the list of subjects for bachelors is much greater. In this 
discussion we highlight only those subjects that together form the new thinking in students. 

• Math. 

Practical skills should meet the requirements of the field of study. The mathematics and 
advisable to refocus and give different meaning. Teachers should lecture in large numbers in 
general, but set an example for the use of a specific material in practice. The danger is that 
such examples can be formal. Detailed analysis of practical situations is an important 
methodological component for students in the study of this discipline. 

• Physics.  

Students from the University already have a general understanding of the laws of physics and 
the processes as previously taught at school or college. Repeat the course of teaching of all 
topics of physics loses meaning and can have negative consequences. This problem may occur 
when students do not understand the purpose of studying individual sections of discipline 
regarding such training professional direction for them. This training course must be tailored for 
each of direction of the Bachelor. Practical tasks should be solved by using mathematical tools 
at the university level. Such subjects as mathematics and physics is a strong tandem at training 
students in engineering training areas. 
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Figure 1. Relevant factors for the formation of creative thinking in students. 

Some topics or chapters of the course lecturers can teach as a separate or additional element 
in education. This differentiation curriculum of academic subjects allows students to focus on 
the most important elements of learning in their professional training. Result study is important 
in the case where the student obtained a conscious understanding of the feasibility study (after 
studying particular subjects and implementation of the curriculum as a whole). 

• Philosophy. 
Everyone knows that philosophy is the science of all sciences. This learning object is one of the 
first, forming creative thinking among students at the university. University graduates can be 
distinguished from other schools graduates the knowledge of the course of philosophy. The 
knowledge gained from this course contribute versatile and creative thinking. Ability to assign 
cause and effect connections is an important educational component at preparing specialist of 
engineering directly. The laws of development of nature, society and the individual, as a 
component and an integral element in the knowledge is easily used for the study of technical 
objects and systems in the future. 
Despite the different interpretations of the role of philosophy as a science in modern society, we 
can assert the IT leading role in the development of creative thinking among students. 
Especially important is to ensure the study of the course at the 2nd or 3rd year of study student. 

The next group of subjects generates creativity while respecting the general theoretical training.  

After the formation of the fundamental theoretical base of knowledge in preparing bachelors it is 
advisable to pay attention to other subjects. These courses are aimed at developing practical skills to 
implement projects and develop creative thinking in the technical aspect of the work. Among these 
disciplines should provide: Theory of Inventive Problem Solving and Theory of Technical Systems. 
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The first one provides theoretical knowledge and practical skills for the implementation of a creative 
approach by solving technical problems of different nature. The main goal, which will be decided after 
studying this discipline is awareness of options for students to use different methods to enhance 
creative thinking (TRIZ - the theory of solving inventive problems). These theoretical algorithms are 
widely used in the generation of new technical, social or scientific decisions. At this stage of the 
educational program, students will have learned the theoretical component for the development of 
creative thinking and received basic practical skills. They can apply the methods and algorithms to 
enhance creative thinking to solve specific problems in different areas of activity. The training result is 
a students' ability to generate a large number of new technical or organizational decisions. Students 
can effectively perform the selection process of selected rational decisions of offered set after studying 
the course Theory of Technical Systems. 

Random object technology, nature or society we can characterize this through connections with other 
objects. It is also the element which we can examine how individual system. It is possible to analyze 
the specific interrelation in the internal structure of the object. Theoretical knowledge and practical 
skills that the student was in training at the University of the study course Theory of Technical 
Systems [17], form the intellectual basis for the adoption of innovative solutions in various fields. We 
can take the learning outcomes of students as good, if a university student or graduate can implement 
an integrated approach to perform a comprehensive analysis of the object of study. 

The results of theoretical research are significant when it is realized [18]. Ways are many to implement 
new solutions in practice. Materializes ideas is the most difficult form of such implementation. A set of 
possible solutions is divided into several parts: 1- it is in the material can be made time and space; 2- 
this decision is interesting in theoretical terms, but cannot be implemented in the material through 
imperfections of modern technology; 3- futuristic solutions and other. Analysis of the first group 
received results can be performed using special software. It is appropriate to improve productivity and 
eliminate the human factor in the performance of complex analytic transformation and processing of 
numerical results. In the laboratories of universities is widely used software of mathematical focus for 
training students of engineering, computer, economic, natural and other branch at training. This is 
particularly important for engineering students. Calculations have been made in this software affects 
the structure and specific details of the project. Some interactions between elements of the design are 
exploring using mathematical software as well [19]. At this stage, it is important to establish the 
competence which are acquired as a graduate of Bachelor of Engineering. The limits of competence 
characterize the level of specialist skills. 

Solid state 3D model should be created in the final stage of theoretical research. This model gives us 
a complete picture of the object design before its implementation in the material. Several years ago, 
we clearly separated the design process into two categories: design and technology. At the first case 
3D model created by the gradual addition of individual surfaces or bodies with their own design 
features. In the second variant design of user software cuts the material for the rest of the material. It 
mimics thus machining process. These two approaches are losing their importance with the advent of 
3D printing. The new technology for forming to have grouped in a single technological complex all 
previously known methods with incredibly broad capabilities. The combination of individual objects can 
be grouped into process components or system. This process makes it possible to detect the error in 
the relative position of individual parts or overlapping surfaces. These investigations software performs 
at carrying assembly operations. 

Modern graphics CAD-systems include many auxiliary library for fast and efficient creation of virtual 
objects. This is a good additional tool for preliminary analysis of object of technique in general. New 
technologies in manufacturing and design changed understanding of the sequence and content of 
training not only in engineering but also in other educational areas as well. There are relevant 
disciplines such as 3D Modeling and Rapid prototyping at all fields of education, science and 
manufacture.  

High level of training students can provide a different learning process. This form the basis for the new 
integrated curriculum. This curriculum is a logical structure that combines the disciplines listed above 
and will be supplemented by other academic subjects' relevant field of study. 

4 CONCLUSION 
At the present time, the university is a new type of institution where students gain knowledge, 
researchers perform scientific projects, managers organize international cooperation and most 
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importantly - formed a new generation of young people who are capable of creativity and take creative 
solutions. The main objective of this study is to establish new thinking in young people and developing 
skills to make original decisions, but not in the accumulation of a discrete set of knowledges. 

The structure for the educational program is the most rational, because it can be adapted for any field 
of study students. Other subjects forming prepare students for professional purposes and is the 
intellectual basis for the development of creative thinking. 

Modern systems of mathematical and graphical modeling are the source for the development of 
creativity among students and researchers. Each of these systems is not sufficient, so it should be 
used in conjunction with other training courses theoretical and practical orientation. Software for 2D, 
3D design and 3D printing can effectively make visualization a new object or set of objects and 
combine it into a coherent system. The study of such software is a must to graduate of University. 
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