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A B S T R A C T K E Y W O R D S 

The scientific article investigates the task of providing a component 

of the scientific content of the task of independent education on the 

topic of “Conjugation" in the academic discipline engineering 

graphics. 
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ІNTRОDUСTІОN 

In order to ensure that engineering graphics is always attractive as an important subject of engineering 

education, the creation of modern, interesting (useful) and meaningful (scientific) independent 

educational assignments by students is becoming one of the most important scientific and 

methodological tasks. 

 Below we want to dwell on how this idea is implemented in our experiments. 

 The subject of "Connections" is located in the main part of the study program for the subject of 

engineering graphics.  It is pointed out that the connections are actually problems of the intersection 

of a straight line with a circle, internal, external and mixed intersections of a circle with a circle (Figure 

1), and the task is to draw some kind of connection diagram similar to the one in Figure 2, using 

drawing tools at home.  From the methodical literature on engineering graphics, probably in order to 

ensure the interest of tasks related to connections, there are also those of various complexity, which 

require other types of geometric constructions in their drawing [3].  In this regard, Professor U.I.  

Roziev's educational-methodical manual entitled "Connections" is especially noteworthy.  In the 

manual, various fascinating fragments of plant-like ornamentation, dozens of copper sand profiles in 

the original form are graphically interpreted as interesting figures of connections.[7]. 
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1-figure. 2-figure.  

 

If we evaluate based on the criteria of "modernity", "interestingness" ("usefulness") and 

"meaningfulness" ("scientificity"), which are set before the independent educational tasks performed 

by students in science, then the "meaningfulness" ("scientificity") of the graphic tasks related to "Tu-

tashmal"  "), he notices that he does not meet the criteria.  The research is a theory that ensures the 

scientificity of the tasks in this topic, and it has shown that the geometric analysis and research of the 

Apollonian problem can serve the content of the topic. 

 The issue of Apollonius[5].  Describe a circle that intersects three given circles.  In general, these 

circles can be of any radius, in particular in the form of a point or a straight line.  Then the Apollonian 

question will be of the following types. 

 Using a circle and a ruler: 

1)  describe a circle passing through three points; 

 2) represent a circle that intersects two points and a straight line (Here there are two different cases: 

the straight line passing through the points intersects with the given straight line; the straight line 

passing through the points is parallel to the given straight line); 

 3) describe a circle passing through a point and two straight lines (Here there are two different cases: 

the case where the given straight lines intersect; the given straight lines are parallel to each other); 

 4) describe a circle passing through three straight lines (There are three different cases here: three 

straight lines intersect and give three points; two straight lines are parallel to each other, the third 

intersects them; all three straight lines are parallel to each other); 

 5) describe a circle passing through a circle and two points (here there are three different cases: none 

of the points lies on the circle; one of the points lies on the circle and the other does not; both points 

lie on the circle); 

 6) describe a circle passing through a point and two circles; 

 7) describe a circle trying to two straight lines and a circle; 

 8) describe a circle trying to a straight line and two circles; 

 9) describe a circle trying to a point, a straight line and a circle; 
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 10) describe a circle that passes through three circles. 

 Professor R.K.  In Otajonov's book, it is said that the last problem is illustrated in 15 different ways 

(Fig. 3). [6]. 

 

   

3-figure. 

 

According to what is stated there, the problem of Apollonius, depending on the location of the given 

circles in relation to each other: 0;  2;  Can have 4 or 8, or an infinite number of answers;  all cases 

related to the presentation of this issue are presented in drawings I - XV of Figure 3 [6].  From the 

cases here, 8 circles are formed to meet the requirements of the problem by looking at each of I, II 

and XIV (Fig. 4). 

 

4-figure. 

 

Summary 

A specialist who has set himself the task of developing options for a student's independent task on the 

subject of "Connections" of engineering graphics should be well aware of the above-mentioned 

scientific information on this subject.  Only then will the tasks compiled by him be provided with 

modern, interesting (useful) and meaningful (scientific) components. 
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