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Abstract: While the development of a student's personality takes place in the process of 

shaping his or her cognitive activity, we believe that although the two components mentioned 

above are inseparable, it is appropriate to categorize them in solving the problem of cognitive 

development. 
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Since activation of thinking is a key link in the development of cognitive activity, we will 

discuss the tools of this group in more detail below. As for the formation of certain qualities of 

the student's personality, in this case, the means of independence, activism, creativity, passion 

and other personality traits are used. 

The second group of cognitive development tools is to mobilize the cognitive abilities of the 

learner to solve specific actions. 

There are basically two ways to do this. The first is to help students complete assignments 

through a variety of means, and the second is to stimulate students' interest in reading by 

influencing the motivational aspects of the student's personality. These include creating an 

emotional state for students in the classroom, presenting the learning material with problems, 

demonstrating experiences at the beginning of the lesson, and other tools. 

Teaching by forcing students without any interest can stifle a student's inclination to learn. 

The third group of tools that activate students' cognitive abilities is to prevent wasted time in 

education, in return for activating the cognitive process by allowing the mind to work with 

optimal tension. This group can include a variety of didactic tools (computers, drawing tools, 

etc.) that facilitate student work. 

The use of ready-made handout didactic materials in drawing education can significantly save 

time. In particular, it takes twice as long to solve a graphical problem. From this point of view, 

ready-made handouts used in teaching drawing can also be included in the list of activating tools. 

These tools create a wide range of opportunities and conditions for students to change their 

learning activities from time to time, taking into account the time saved during the lessons. 

Problem-based learning has a special place in the organization and management of independent 

learning activities of students. However, in recent years, the method of problem-based learning 

in schools seems to be declining. The main reason for this is, on the one hand, the difficulty of 

solving the learning problem on a phased basis within a given time budget, and, on the other 

hand, the lack of scientifically based recommendations for teachers on this method of teaching. 

It is well-known that in order for thinking to be active, it is necessary to set a learning problem 

for the student and demand an answer to it. However, it should be noted that no task can ensure 
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the active functioning of thinking. This is because the typical exercises used in education are 

different from the exercises that require research. Therefore, not all learning tasks are a problem. 

Typical problem-solving exercises are widely used in drawing practice. For example, the 

exercise of making a third view of a detail in two views for reading drawings is not a research 

task. A learning problem that requires research must contain the problem condition and its 

missing elements. In addition, the solution must be acceptable. 

 As you know, the concept of spatial exchange is considered in detail in the teaching of 

mathematics, physics and engineering. In the dissertation, this concept is explained in terms of 

the subject of drawing. 

In the science of drawing, methods such as central projection, parallel projection (especially 

orthogonal projection), and axonometric projection are used to represent objects in space (three-

dimensional Euclidean space) in a plane. Also create a projection of the object in two or three 

planes; draw a clear image based on the three projections of the object; make cuts and shears in 

the drawing; to create projections of an object in space, changing its shape, replacing some parts, 

removing part of it; there are actions such as combining spatial objects, spreading the surface of 

the object on a plane. All this was taken as a spatial substitution in the drawing. 

Below we analyze the types of spatial problems that develop students' qualities such as spatial 

imagination and logical thinking in the learning process and the types of activities related to 

solving them. 

The types of graphic and practical activities that highlight the types of problems associated with 

reading and completing a drawing can affect students ’thinking to varying degrees (Figure 2.2). 

We categorize the exercises and issues considered according to the level of impact on students' 

thinking as follows. 

As mentioned above, in the first group of exercises and activities, students are required only 

reproductive activity. 

Theoretical analysis and the content of the problems show that the second group-productive 

problem-solving can be divided into two types, depending on the nature of the activity: the first 

is low-level and the second is exercises and activities that activate students' cognitive activity. 

In order to summarize our next statements, we call low-level activation of the first thought 

(TPDF), high-level activation (TPYUF), and actions that only involve copying the drawing. 

The first criterion for dividing problems into groups by level was the graphical changes in the 

process of solving problems. Consequently, a key factor in the development of spatial 

imagination is the ability to make spatial substitutions. 

The second criterion for division is the presence or absence of an analytical element in the 

image. An additional condition for division is: 

This type of activity includes the ability to reconstruct, to transform information into clearly 

schematic definite forms, and to control invisible processes and events in figurative-symbolic 

models. Drawing involves a variety of substitutions. 

So far, however, the changes have not been clearly and systematically identified. This prevents it 

from being incorporated into the educational process in an acceptable manner and from 

developing a methodology for formulating work methods that ensure optimal transfer in 

students. Theoretical research and incorporation of a set of substitutions into the learning process 

requires experimental training. 
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In the dissertation, we state our position on the exchange complex and describe it as follows. 

Substitution is a graphical activity associated with changes in the spatial properties and 

relationships of objects in a drawing. 

Based on the analysis, the following graphical changes were identified: 

 Scale changes; 

 Change the projection method; 

 Change the imaging method; 

 Simplify the drawing by adding symbols and conditions to the image; 

 Change the spatial position of the described objects in the drawing; 

 Change the shape of objects in the drawing; 

 Spreading the surface of the object; 

 Combination of flat shapes; 

 Combination of spatial objects; 

 Changes in design content. 

1. Zoom switches are used to enlarge and reduce images. This type of activity is manually copied 

from the image by resizing it to its own size or scale. No mental effort is required to copy an 

image without modification. Reproductive activity related to scaling is more complicated than 

the first. This type of graphic substitution is used to develop graphic skills and competencies in 

the early stages of drawing training. 

 Change the projection method. If the imaging method is changed, one image is replaced by 

another. For example, if a sharp image is replaced by a rectangular projection method, the sharp 

image is replaced by a graph, or conversely, if the right-angled projection method is replaced by 

a sharp image, the graph is replaced by a sharp image. 

2. Modifications to the method of depicting details are mainly substitutions for cuts and shears. 

Cutting and shearing is one of the topics of polytechnic importance in the course of drawing, in 

which it is necessary to abstract the object, regardless of the real properties and relationships of 

the object. This means that, first of all, a spatial object is represented in the form of straight lines 

in the planes of two or three projections according to the laws of rectangular projection. 

The study of sections is based on abstract drawings, as well as shears. 

3. Simplify the drawing based on the addition of symbols and conditions to the description of 

details. By adding different conditions to the drawing, the number of images is reduced. This 

activity is related to research and abstraction, the solution of the second of which is based on a 

high degree of abstraction of the real nature of the object. 

4. Changing the spatial position of the objects in the drawing is carried out by moving the object 

in a plane. In this process of changing images, movement plays an important role in shaping the 

excitability of the spatial imagination. 

5. Changing the form of the subject in the drawing, even if it is a type of activity related to the 

technology of machine-building production, in education it is intended only to make graphic 

changes. Object reshaping is the graphical replacement of a design activity, such as filling a 

detail with certain structural elements, removing some elements from it, pushing some structural 

elements in a drawing into a drawing, or moving them. 
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6. There is no need to comment on changes in the spread of the surface of the object. Because 

this activity is widely used in the teaching of subjects such as mathematics, design, labor, 

drawing. 

7. Combining flat (flat) forms is a new practical work introduced in the school drawing course, 

and its didactic value in combining activities is incomparable. In the process of doing such work, 

students' inquisitiveness, creativity, and qualities are formed in their practical activities 

8. Combining spatial forms. In contrast to the above, it is associated with the activity of 

interconnecting spatial objects, which creates new objects. Developed by A.Umronkhodjayev 

and included in the school textbook. 

9. Changes in the content of the project require the active work of thinking, depending on the 

nature of its solution, and as a result of solving the problem, the student creates a subjective or 

objective innovation. 

The subjective novelty is that the device, instrument, etc., invented by the student, may have 

been developed by someone in practice and used in various fields of technology. However, it is 

not necessary to create an objective innovation in solving this problem. The most important thing 

is to create something new for yourself based on your knowledge and life experience. 

Objective "innovation" means the creation of structures and devices unknown to science, 

technology and society, and such creative substitutions are used at the school, district, city, 

regional and national levels of the drawing Olympiads. 

One of the most difficult didactic tasks facing the drawing methodology is to decide which of the 

above substitutions can be used in the educational process, in what proportions and in what 

combination. In particular, finding a solution to this problem is one of the tasks of our work. 
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