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ABSTRACT

The perspective image from the execution is used in practice in architecture, fine art, in design and reconstruction
works. Checking the positional-metric relations between geometric figures in perspective requires a person to have a
strong spatial imagination and thinking, logical thinking. There are certain difficulties in teaching such questions and
understanding them by students. This article describes the content of positional questions on which perspective is
taught, their types and practical significance, the place that perspective occupies in the execution of the image. The
article mainly discusses methods for solving positional problems using geometric constructions.
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INTRODUCTION

This article is written in order to introduce effective ministries, and prepares future teachers of fine arts

methods of preparation and on the condition of taking and drawing, moreover, in order to ensure its

into account the changing needs of our country's labor implementation, based on the content of the defined
priority tasks wa "On Education' dated September 23,
2020 URL-637, President of the Republic of Uzbekistan

"On the Development Strategy of the New Uzbekistan

market, individual, state and society, based on the
needs of employees of the system of higher education
and innovation, pre-school and school education
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for 2022-2026" dated January 28, 2022 No. PD-60, "On
approval of the concept of development of science
until 2030" No. 6097 of October 29, 2020,
"Development of the fields of education and science in
the new development period of Uzbekistan on
measures" No. PF-6108 of November 6, 2020, ""National
program for the development of public education in
2022-2026" No. PF-134 of May 11, 2022 Decrees and PD-
4884 of November 6, 2020, ""On additional measures to
further improve the education system" dated
November 6, 2020, "Research in the field of public
education on measures to support the activity and
introduce a continuous professional development
system" Resolutions PD-4963 of January 25, 2021, and
the Cabinet of Ministers of January 17, 2022 No. 25 "On
approval of the regulation on the procedure for the
organization of the system of continuous professional
development of public education employees" and the
Minister of Public Education of April 20, 2022 "State
Education Order No. 121 on approval of requirements”.

Every parent and country are dying for the future of
their children. He tries to create sufficient conditions
for them. In our country, like many developed
countries, conditions for the education of young
people have been created and are being improved. As
the President of the Republic of Uzbekistan Sh.M.
Mirziyoyev said, "Of course, only you, our dear young
people, who have mastered modern knowledge and
skills, think independently, and always live with a sense
of belonging to the fate of the country, will boldly go
out into the field and become the leaders of life today.
You are capable of solving the tasks that he sets before

us. in

! The speech of the President of the Republic of Uzbekistan
Sh. Mirziyoyev at the 4th congress of the "Kamolot™ youth
social movement.

2 Mirziyoyev Sh.M. Critical analysis, strict discipline and
personal responsibility should be the daily rules of every
leader's activity. Speech of the Cabinet of Ministers in 2016

In one of his speeches, President Sh.M. Mirziyoyev
emphasized that "... further development of not only
academic science, but also science in higher
educational institutions is an important task. 2" The
organization of the educational process and the
training of intellectually capable personnel, combining
the materials of historical sources and new modern
technical development innovations, remain a
requirement of the present day. To meet these
demands, great positive changes are taking place in
education.

LITERATURE REVIEW

The introduction of advanced pedagogical
technologies into education and its effective use will
be a worthy response to the above requirements. We
will achieve this through innovations in education.
Interactive strategies of education are among the
innovations in education. According to K. Angelevsky,
"... all countries are trying to introduce as many
innovations as possible to education. Today's news
requires an organized, planned, public approach to
them. News is a long-term investment for the future.

In order to arouse interest in innovation, to educate a
person who strives to create new things, education
itself should be rich in innovations, and the spirit and
atmosphere of creativity should prevail in it. 3"

Along with many other sciences, the science of
drawing geometry is one of the necessary sciences that
serve to meet the needs of society, mathematics,
construction, engineering, visual arts and other fields.
If mathematics is mental gymnastics, drawing

on the results of 2016 and prospects for 2017. - T.:
"Uzbekistan", 2017. Page 46.

8 Maxkamosa C. HeﬂaFOFI/I‘IGCKI/IG TCXHOJIOTHHU: ITIOHATHSA,
MPUHOUIIBI U MCTOJbI BHCAPCHUA: Co. MaTepuaioB U3
Wnreprera./ Coct. C.MaxkamoBa. — TamkenT, 2003. — C.26.
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geometry is a science that develops human spatial
imagination.

Let's talk about the research work carried out by
scholars and specialist scientists from drawing
geometry, engineering graphics, perspective, drawing.

Yu. Kyrgyzboev, R. Khorunov, I. Rakhmanov, Sh.
Murodov, P. Adilov, D. Kochkarova, Shomurodov, B.
Khaitov, M. N. Makarova, S. A. Soloviev, N. V.
Kaygorodseyv, P.A. Florensky, Khoria Teodoriu, Marcos
Mateu-Mestrelar,  P.Adilov,  Sh.Abdurakhmanov,
A.Umronkhojaev, E.Roziyev, K.Zoirov, A.Khamrakulov,
S.Saidaliyev on the methodology of teaching it ,
J.Yodgorovlar, A.Khamrakulov, Sh.Dilshodbekov,
Sh.Dilshodbekov, Sh.Muslimov and others have carried
out scientific research on the introduction of
innovative educational technologies, but it is precisely
in these works that we focus on teaching perspective
science the content of the raised problem has not been
sufficiently researched.

One of the major branches of drawing geometry is
perspective, which serves the development of
architecture and visual arts (perspective is taught as a
separate subject in some educational institutions). The
perspective image is made on the basis of the central
projection method and it is monoprojection. Because
of this, students have some difficulty in moving from
space to plane drawing or, conversely, from plane
drawing to space.

4 A6aypaxmonos 111, “TlepcnexTrBa” UMM aTAMACUHUHT
pacmuii (haHra kupuo, yHIa Kapop TOMHIIH XyCyCHA.
VY31yKen3 TabauM THU3UMHHUHT YM3Ma T€OMETPHS Ba
MYXaHAMCIIUK rpaduKacy HyHaINIIKAA IeAaror Kaapiap
Tal€pranHUHT WIMHA-Ha3apuil acociaapu PecnyOinka
niIMUR-aManuil amxyMmanu Matepuaniaapu. THITY, 2015. 84-
85 Germap.

® Tapacos JI.B., TapacoBa A.H. Becenpl 0 nmpenomiennu ceeta
/Mon pen. B.A. ®abpukanta. — M.: Hayka, 1982.

Among the works of many famous oriental scholars in
the middle of the 12th century, Gerardo Ali Hasan ibn
al-Haysam al-Basri of Cremona wrote several books,
among them his "Kitab al-Manoziri" under the titles
"De Aspectibus" and "Perspectiva". translated into
Latin under. #

These books were of particular importance in the
development of scientists such as Bacon and Peckham,
who were seriously engaged in the science of optics in
Europe in the 13th century. The famous naturalist
Roger Bacon (1214-1292), who grew up under the
influence of Al-Haytham's books, conducted many
experiments on light rays with the help of his camera
obscura and the use of lenses of various shapes. He
developed the theory of glasses. By the end of the 13th
century, production of convex and then concave
glasses was started in Italy. °

The Polish architect Vitelo (1225 - 1280) named his ten
books on optics "Perspective" (Latin: "seeing inside").
In writing this book, he made good use of al-Haytham's
collection of works on optics ("Opticae thesaurus")®.
For example, al-Haysam corrected the Pythagorean
misconception about vision held by many opticians
before him: "Optical image is formed by light rays
radiating from visible objects. it will be," he said’. It can
be seen that many encyclopedic scholars served in the
formation and development of the science of optics
and perspective.

6 A6aypaxmonos 111. Unsmanap spaTvinga KyUIaHUITaH
xanmacamimu. — T.: “Fan va texnologiya”. 2017-48-bet.
"Tamanuna P.B., Cokonona E.W. K ucTopun reoMeTpudeckoil
ontuku Ha brmmwkuem n Cpennem Boctoke u B EBporne B
cpennue Beka //C6. I3 ucTopruu TOYHBIX HAayK Ha
cpennesekoBoM brmknem u Cpegnem Bocroke. — T.: 1972. —
C..72-T76.
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Research Methodology.

Since the perspective image is considered a
monoprojection, the central projection (perspective)
of geometric shapes has its own uniqueness compared
to the image in the orthogonal projection. That is, a
straight line is described by a drop point or a plane drop
line. As a result, it becomes difficult to harmoniously
imagine and understand the solution of positional and
metric problems both in space and in the epur
(working situation). That is, it is difficult for students to
adapt (get used to) central projection. In order to
overcome this difficulty, as a result of organizing the
lessons using orthogonal and central projection
methods comparison (comparative analysis), the
achievement of the purpose of the lesson will be
accelerated and the quality will increase.

Now let's turn to the content of positional issues and
the existing problems in teaching it. One of the goals
of the science of drawing geometry is to determine the
interrelationships of points, lines, and flat shapes in
geometric figures, i.e. positional and metrical
relationships between them.

Depending on the arrangement of geometric figures in
the drawing, the geometric problems related to them
can be divided into three groups.

1. Positional issues.
2. Metric issues.
3. Constructive issues®.

Problems aimed at determining the third geometric
shape formed by the mutual situation of two
geometric shapes in relation to each other are called
positional problems. For example, the intersection of a
straight line and a plane (if they intersect) creates a

8 Mypozos 111, Xakumos JI., Ommios I1., LHgMypOHOB A,
Kymae M. Unzma reomerpus KypcH. —T.: « YKUTYBU»,
1988, 3- Ger.

point. Or, a third geometric shape - a line of
intersection (a spatial curve, a straight line, or a spatial
broken line) is formed from the intersection of two
intersecting surfaces.

We can include the following geometrical problems in
the composition of positional problems:

- to determine the line intersecting two planes;

- to determine the intersection, point of a straight line
with a plane;

- drawing a straight line perpendicular to the plane;

- to divide the cross section of a straight line into a
given ratio;

- determining the intersecting line of two surfaces;

- determining the intersection points of a straight line
with a surface, etc®.

In perspective, it is always necessary to determine the
position of this or that object in space or the location
of their elements in relation to the object, and then to
make its perspective. That is, it is necessary to know
how to solve a positional problem. In drawing,
designing and construction work, it is necessary to
determine or know the shape, structure, size of
geometric shapes in details and objects. In such cases,
it is necessary to know how to solve positional
problems. For example, a number of positional
problems are performed when determining the
personal and falling shadows of a building or when
constructing an object perspective. Therefore,
teaching positional issues together with their practical
significance will provide a basis for students to acquire
knowledge and skills in the subject at a high quality and
effective level. Aspects of the topic related to life are

® Valiyev A.N. Perspektiva. -T.: “Voris-nashriyot”, 2012, 91-
bet.
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mastered. It is also effective to solve perspective
positional problems based on simple geometric
constructions. It is necessary to approach some of the
geometric constructions as a method, to reveal its
practical importance in solving positional problems, to
achieve the possibilities of solving positional problems
in convenient ways, and to convey to readers and
students their useful applications in drawing. Now we
will analyze some situations that reveal the solution of
positional issues and their practical importance.

ANALYSIS AND RESULTS

When drawing a perspective image (picture) of various
objects, it is sometimes necessary to use conventions
and rules. This is certainly related to the solution of
positional situations of simple geometric shapes™®.
Therefore, developing examples of solving positional
problems using some geometric constructions is an
urgent issue today.

Example 1. Method of similar triangles. This method is
based on well-known geometrical situations. The
center of similarity O of the ends of two similar
triangles lies on one ray (a straight line) and its
corresponding sides are parallel to each other (Fig. 1,
a). We use this rule to draw parallel straight lines.

Fig. 1, b shows the execution of the edge boundary
lines of the road through the field in a mutually parallel

situation. Here is one side of the roadside. It is
necessary to pass the second edge of the road parallel
to it through point A. For this, a triangle ABC is drawn
through the given point A, the second end is the point
B on the given edge of the road, and the third end is
the point C on the horizon line. Then point B1 is
selected at an arbitrary location of the given road edge,
and a line parallel to BCis drawn fromit, and point C1is
determined, intersecting it with the horizon line. Then
parallel lines are drawn from point B1to AB, from point
C1to AC, and their intersection point A1 is determined
(BC||B1C1, BA||B1A1, CA||C1A1). Point A1 defined here is
the point perspective of the other end of the road. If
we connect the points A and A1, we will have the
perspective of the other side of the road. As you can
see from the drawing, all the straight lines here are
horizontal straight lines lying in the object plane H.

We can apply this method to parallel straight lines lying
in the vertical plane (Fig. 1, d). In this drawing, we are
asked to construct the perspective of a right-angled
rectangle A1ABB1 with height AA1 and length A1B1. To
determine the perspective of its side AB, an arbitrary
point C1 on the horizon is determined and a triangle
A1AC1 is formed, and a right-angled rectangle
perspective A1ABB1 is formed using the method of
similar triangles described above (Fig. 1, d).

G P h

B

10 Makaposa M.H. IpakTuueckas nepcrektusa. -Mocksa:
“Axagemmyeckuit [Ipoext”, 2004, 75-cTp.

dl
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Figure 1

Let's look at another example. Let it be asked to draw
a bank boundary through a point A corresponding to
its upper bank (embankment boundary) parallel to the
straight line given as the water's edge (bank start
boundary). The solution to this problem is also done
using the method of similar triangles. When we look at
the perspective image, the parallel horizontal straight
lines determine the inclined (flow) plane, that is, the
embankment (coastal plain) is depicted in an oblique
position (Fig. 2, a).

Now, let the cross-section AN and its projection AN1in
the reverse situation be given in the picture (Fig. 2, b).
It is necessary to draw a straight line BE parallel to AN
by the method of similar triangles through an arbitrary

point B in space. The straight lines connecting the
similar triangles in this example are perpendicular to
the parallel straight lines drawn through the point of
incidence a'c.

First, we draw a triangle through points A, B and a'co.
Then we pass the second triangle similar to the first
triangle through the point N and determine the point
E. Connecting points B and E, we get the perspective
(direction) of the line BE parallel to AN. In our example,
lines AN and BE are continuations, that is, their point of
descent is outside the map aco. The continuation of the
vertical straight line drawn from the point a'e also
goes to aco.

N

B

b)

Figure 2

Thus, using the method of similar triangles, we can
make a perspective of mutually parallel straight lines
that define horizontal, vertical and horizontal planes.

For example, the edges A5 and N3 parallel to each
other (A5||N3, Fig. 3, a) of the architectural object given
in Fig. 3, a fragment of the line parallel to the edge AE
of the given stair parapet (Fig. 3, b), The method of
similar triangles can be practically used in drawing the
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drawing, Fig. 3, d) or the perspective of the ladder
givenin Fig. 3, e.

perspective of the line parallel to the edge of the
sloping roof of the building (a part of it is visible in the

i
l |l“|"

|

Example 2. Adjacent vertical rectangle method.
First, let's look at the geometric basis of this
construction. If we cross the diagonals of two adjacent
rectangles, their intersection points (A2nNC1=3,
B2nE1=4) lie on one vertical 34 straight line (Fig. 4).
Using the above-mentioned geometric basis, the
horizontal edge BE of the parallelepiped in Fig. 5 is
determined. For this purpose, points 1 and 2
intersecting the horizon line of the vertical lines drawn
from points A and C are determined. Diagonals A2 and
C1 are drawn and their intersection point 3 is
determined. The vertical line drawn from point 3

11 valiyev A.N., Rakhmatova I., Abdumutalibova A. Practical
Application of Prospects Rules in Drawing (Hay4Ho-

S

Figure 3

intersects the diagonal B2 and gives point 4. Then
points 1 and 4 are connected, and point E is
determined, which intersects it with a vertical line
drawn from point C. BE is the horizontal edge of the
cross-sectional parallelepiped (Fig. 5, a). 1

The perspective of the side ABED of the
parallelepiped is constructed in the same way as the
side ABEC (Fig. 5, b). As a result, the drawing
(perspective) of the parallelepiped will be done
correctly (Fig. 5, c).

The above geometric constructions (perspective
rules) can be done without using drawing tools, and

memoouyeckaa cmames). Eastern European Scientific Journal
(ISSN 2199-7977), Germaniya, Ne5, 2018, 82-86 cTp.
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the teacher should show the students this in a practical
way.

Figure s

If the point B is below the horizon line, how is the line BE parallel to AC drawn? Logically, if point B is below the horizon
line, then points 1and 2 are determined by dividing the distances from points A and C to the horizon line, and 12 is the
middle line of the rectangle formed up to the horizon line. The rest of the geometric constructions are done as above,
and the line BE parallel to the line ACis drawn from the point B (Fig. 6).

K K

Figure 6 Figure 7

the border of the map. Then from points A and B,
mutually parallel auxiliary horizontal straight lines are
drawn, the point of descent of which is inside the
border of the map ac. A parallel line is drawn from
point C to the horizon line, and point 1 intersecting it
with Aaco is determined. A vertical line drawn from
To solve the problem, a horizontal straight line AC is point 1 intersects the section Baco at point 2, and a
drawn from point A with the point of descent outside parallel line is drawn from this point to C1 (or the

Example 3. Method of mutually parallel auxiliary
horizontal straight lines. First of all, let's consider the
scientific basis of this method. AB is vertical and AC is
horizontal. Let it be required to draw a line BE parallel
to AC from point B (Fig. 7).
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horizon hh line). This line intersects with the vertical
straight line drawn from point C, giving the desired
point E. The points B and E are connected, and the line
BE parallel to AC is divided, and the perspective of the
surface ABEC is formed (Fig. 7).

It is possible to construct the perspective of a
parallelepiped using the above method of mutually
parallel auxiliary horizontal straight The
performed geometric construction is shown step by
step and is understandable from the drawing (Fig. 8).

lines.

I"I—(:/I{h\

Figure 8

The method of mutually parallel auxiliary horizontal
straight lines can also be applied to straight lines in the
horizontal plane. It is well known from geometry that
to draw a line A4 parallel to 12 given straight lines from
point A, a straight line parallel to A1 is drawn from 2
points. By measuring the distance A1 to the left and
right of this line, points 3 and 4 are determined. If point
1 is connected with point 3 and point A is connected
with point 4, then 13||A2 and A4|[12 will be obtained and
the problem will have a solution (Fig. 9, a).

The above rule can be used to draw a line A4 parallel to
point A on the second border of the road width to the
12 edge border lines of the road given in the
perspective. Of course, it is necessary to remember

and follow the rule of perspective, that is, parallel
straight lines meet at a single point of descent (Fig. 9,
b).

So, initially, the line A1 is taken parallel to the horizon
line. Then points A and 2 are connected, and its falling
point aco is marked on the horizon line (of course, ac
does not have to go outside the border of the picture,
if it does, you can choose another point in a convenient
place of line 12 instead of point 2). Point 1 is also
connected to aco, and point 3 intersecting it with a line
parallel to the horizon line from point 2 is determined.
From point 2, a distance of 23 to the left is measured
and 4 points are determined. Points A and 4 are
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interconnected and the solution of the problem is
reached (12||A4).

Figure 9

Figure 10

It is very convenient to construct a perspective of a set
of mutually parallel straight lines using the method of
auxiliary horizontal straight lines. The width of the
auxiliary straight lines can be taken to any depth (A1A2
or B1B2) (Fig. 10).

Method of proportional sections. Cross-parallel
straight lines without a drop point can be drawn in a
vertical plane. The advantage of this method is that
there are fewer geometric constructions performed on
the picture plane, that is, fewer lines are drawn. Below
is an example of this.

Figure 11, a shows the perspective of the two
foundations, front corner (edge) of the building. The
point of descent of horizontal straight lines in a
mutually parallel situation is not given here. That is,
there are floor and window boundaries at the front
edge of the building, but the point of descent of the
horizontal straight lines passing through these
boundary points is not given on the surface of the
image. A piece of paper is used to reduce the
geometric constructions, and this piece of paper is
placed on the right vertical edge of the building as in
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case I. Points 1 at the base of the edge and 2 on the
horizon line are assigned to it.

The piece of paper is then placed at an arbitrary angle

Then the piece of paper is placed on the right edge of
the building again as in case IIl. The points identified on
the piece of paper are marked on the right edge and

to the leading edge as in case Il. In this case, point 1 are connected to the corresponding points on the
leading edge. As aresult, the eaves, floors and window
heights of the building are divided (Fig. 11, a). Fales'

theorem is applied here. In the same way, the eaves,

should overlap with point A, the base of the leading
edge. Point 2 on the piece of paper and point 3 of the
front edge intersecting with the horizon line are ' ) ]
connected. From the positions (points) of the front floor and window heights on the left side of the
edge of the building floors and window heights,

parallel lines are drawn to 23 straight lines, and a

building are determined.

number of points are determined on a piece of paper.

a)

b)
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Figure 11
To determine the width of the windows of the building, REFERENCES
the perspective model (Fig. 11, b) of the rule of dividing . Mirziyoyev Sh.M. O‘zbekiston Respublikasi
the section into the given ratio is used (it is clear from . . - . ”
] ) Prezidenti Sh.Mirziyoyevning «Kamolot

the draw'mg).flnhFlgur.T 1'1, d, we can see the completed yoshlar ijtimoly harakatining v
perspective of the building. qurultoyidagi nutqi.
CONCLUSION 2. Mirziyoyev Sh.M. Tangidiy tahlil, qat’iy
Various geometric constructions in orthogonal tartib-intizom va shaxsiy javobgarlik - har bir

I e rahbar faoliyatining kundalik qoidasi bo‘lishi
projection have been developed by scientists. In cerak et Vagir] e o
addition, a number of methods of checking the erax. '2016 y dagl Vazirlar l\{la' 'amasml'ng
positional and metric relations between geometric 2016"; ::;I yakunlari vla _2017‘_ il |st|gbollarlga
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used mainly in drawing. Taking this into account, the Cocr. C.Maxiamosa. — TauwkeHT, 2003. -
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scientific-theoretical materials proposed in the article
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will be effective and useful if they are used not only in

. - ; ; . . aTaMacUHUHr pacmuit ¢aHra Kupub, yHaa
solving positional issues in perspective, but also in P ¢ Yo, YHA
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