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Introduction 

The development of information and communication technologies has accelerated their 

introduction into all aspects of society’s life. In particular, the role and importance of information 

and communication technologies in the educational process is increasing. Today, the organization 

of classes with the help of information technologies helps to make educational activities 

interesting, students learn the learning material faster and increase their motivation to study. 

In particular, three-dimensional modeling on a computer provides an opportunity to understand 

the educational material being studied, to perceive it, and to conduct experiments on it with the 

object being studied. 

Modeling is a method of reproducing and studying or controlling a certain part of reality (object, 

event, process, situation), its copy or similarity – based on the representation of the object using a 

model. A model is usually a physical copy of the original or a conditional image, presented in an 

abstract (mental or symbolic) form and containing important features of the modeled object. 

Procedures for creating models are widely used in both scientific, theoretical and practical areas 

of human activity. 

The development of the theoretical foundations of drawing geometry, engineering graphics and 

other disciplines has expanded the methods of obtaining graphic images. In addition to manual 

methods, computer methods of creating graphic images containing geometric, technical, 

technological and other information about the object, drawing up project documents are 

increasingly being used. The use of new information technologies provides opportunities to create, 

edit, save, reproduce graphic images using various software tools and transmit them through 

communication networks [2]. In addition, the models used in the teaching of “Drawing geometry 

and engineering graphics” should reflect the important features of the studied geometric object 

and its characteristics, serve to clarify the content of the educational material, and be aimed at 

increasing the cognitive activity of students. Need 

A computer created in an interactive environment is distinguished by the possibility to change the 

parameters of the models as required. For example, it allows to change the dimensions of a three-

dimensional geometric model (height, width, length, angle, radius, etc.), its position relative to the 

coordinate head, and the brightness of its colors. We have created an interactive model of a 

drawing on the topic “Shadows in perspective”[3] of the subject “Drawing geometry and 

engineering graphics” and used it in the educational process, as well as recommendations 

regarding the use of this interactive model in the educational process: 
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Shadows of buildings and structures are formed as a result of parallel rays falling from the sun in 

perspective. Of these, six different positions of the sun relative to the viewing point are 

characteristic. The illumination of the sun in these six different situations is shown in the 

perspective of a parallelepiped located in the plane of objects with the base given below: 

1. The sun is ahead, on the left (Figs. 1, 2). The incident point S∞ of the rays directed to the light 

source is located on the left side. The S∞ perspective of the source base S is on the horizon line. 

A numerical scale called “Construction Steps” was used to shade the parallelepiped. The 

numerical scale consists of 12 steps, each step corresponds to one drawing step of the drawing. If 

you move it to the right, the drawing will be drawn in an animated sequence. During the lesson, 

the teacher can show this presentation or the student can learn the stages of independent drawing 

at home. The shadow of the parallelepiped will be formed after the construction stage has 

completed the full display. 

 
Figure 1. The stage of initial drawing of the shadow of the parallelepiped in the “Sun ahead, 

left” situation. 

 
Figure 2. The final stage of drawing the shadow of the parallelepiped in the “Sun ahead, left” 

situation. 
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5. The sun is ahead, on the right (Fig. 3). The incident point S∞ of the rays directed to the light 

source is located on the right side. 

 
Figure 3. Shadow of a parallelepiped in the “Sun ahead, right” situation. 

 

5. The sun is behind, on the left (Fig. 4). The horizon line S∞ intersects the horizon line, and S∞ 

is to the right, below the horizon line. The previous method corresponds to the natural mechanics 

of making shadows. In this method, the shadow and the light source are located on the same side. 

This unnaturalness is related to the features of the central projection. 

 
Figure 4. Shadow of a parallelepiped in the “Sun behind, right” position. 
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5. The sun is behind, on the right (Fig. 5). The incident point S∞ of the parallel ray is located on 

the left, below the horizon line. 

 
Figure 5. The shadow of the parallelepiped in the “Sun behind, left” position. 

The teacher presents the remaining two positions of the sun (the sun is on the right and the sun is 

on the left) in the same order using an interactive model. The perspective position of the sun given 

in the drawing (S∞, yellow) can be displayed (drawing) in six different situations using the mouse 

cursor. Before showing each situation to the students, Sun explains the steps of its construction in 

an animated sequence. During the lesson, the students demonstrate the stages of drawing that they 

did not understand again from the beginning. 

It can be seen that interactive modeling of drawings provides an opportunity to display a large 

amount of educational material using a single electronic display tool. Interactive modeling helps 

to make the learning process more interesting and to develop students’ knowledge, skills and 

abilities. Such interactive models were prepared to cover all topics of “Drawing geometry and 

engineering graphics” and were placed on Geogebra.org[4] for use in the educational process. In 

order to determine the effectiveness of interactive models in the course of the lesson, control and 

experimental groups were selected. This methodology was used in control and experimental 

groups of “Drawing geometry and engineering graphics” subjects. The results of the intermediate 

and final controls of the experimental and test groups were compared and mathematically and 

statically analyzed. According to the results of the analysis, the use of these interactive models in 

the educational process of “Drawing geometry and engineering graphics” led to an increase in 

educational efficiency. 

Based on the above, the use of interactive models in the teaching of “Drawing geometry and 

engineering graphics” has been proven in observations and researches to be the basis for achieving 

educational efficiency. If interactive models are introduced into the educational process, the 

quality of education will reach a new level and fully meet today’s requirements. 
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