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ABSTRACT

This article discusses the modular technology of teaching engineering computer graphics to future teachers of
drawing.
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INTRODUCTION
Computer graphics engineering is a new science, becomes an important element of an engineer's
which is a promising part of the graphics preparation professional activity.

unit. Engineering computer graphics is an educational
science that includes elements of geometry and
drawing. It is in the formative stage. The purpose of
science is to formulate the ability of future specialists
to perform drawings on a computer and read. The
acquisition of knowledge from computer graphics

The study of applied graphics systems is carried out at
the user level. That is, the student learns only to use
these graphics programs, and not to create them. The
amount of theoretical knowledge in this case is
minimal [1].
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The study of computer graphics engineering begins at
the third stage of the graphic educational course of
pedagogical higher educational institutions. Having
mastered the techniques of descriptive geometry and
the rules of drawing with a pencil, future teachers will
solve drawing problems based on modern graphic
programs. Then future teachers will perform graphic
tasks first manually, and then automatically (this will
allow them to quickly understand the techniques of
work and compare the quality of drawings) [2].

The use of computer-aided design (CAD) programs by
students increases their interest in the information
being studied, forms and deepens their theoretical
knowledge, and also contributes to improving the
efficiency and manufacturability of the learning
process. The realization of knowledge (sequence,
visualization, existence and differentiation) on the
creation of three-dimensional models of complex
shape when performing educational tasks is
determined in further studies of the educational
process and in subsequent creative activity [3].

Students perform drawings of various parts in an
automated design system. The tasks are selected in
such a way that they allow you to master both the
computer graphics software product and the classical
component of graphic activity. It is obvious that the
performance of work using a personal computer
contributes to the development of students' skills of
independent learning activities.

We believe that at a time when the development of
technologies and technologies is accelerating more
and more, it is also worth developing a technology for
the formation of knowledge and skills for its use. In
our opinion, modular training in engineering
computer graphics, due to the current demand, will
give a positive result in the training of future drawing
teachers.

The essence of modular training is that the student
(student) works independently on the basis of the
individual curriculum presented to him. It is the
curriculum that should contain an action plan, a block
of information, methodological recommendations for
achieving learning outcomes. In these conditions, the
educator performs the functions of control,
counseling, coordination of actions for the
assimilation of information [4].

In the modern theory and practice of modular
training, two different approaches can be
distinguished: the scientific-activity approach and the
system-activity approach.

Within the framework of these approaches, a number
of concepts for training specialists on a modular basis
have been developed. All concepts are based on an
activity-based approach, and from this point of view,
the learning process becomes aimed at the consistent
assimilation of the elements of professional activity by
the student in accordance with the content of the
modular educational program as a whole or within a
specific subject.

Within the framework of different concepts, modular
curricula will consist of different contents and
structures, will be presented in documents of
different forms, but they will all necessarily include
the following three main components: a targeted
content program; a bank of information presented
from different angles; methodological

recommendations for students.
Principles of modular training

1) modularity - selection of individual elements from
the training content;

2) dynamism - achieving mobility (practicality) and
efficiency of knowledge;

Volume 03 Issue 01-2022

102



CURRENT RESEARCH JOURNAL OF PHILOLOGICAL SCIENCES
(ISSN -2767-3758)

VOLUME 03 ISSUE 01 Pages: 101-107
SJIF IMPACT FACTOR (2021: 5. 823)
OCLC - 1242423883 METADATAIF - 6.925

"Crossref d @ Go gle

abeane S WorldCat' [ NENN

Publisher: Master Journals

3) flexibility - adaptation of the content of
education and ways to achieve it in accordance
with the individual needs of the student;

4) comprehensive  methodological  counseling-
ensuring professionalism in the cognitive activity
of the teacher and in pedagogical activity;

5) equality-ensuring business cooperation between
the recipient of education and the teacher;

6) the principle of reliance on errors. This principle
will be aimed at creating a situation of constant
search for mistakes in the learning process, at
developing didactic materials and tools aimed at
forming the structure of premonition in the
structure of the functional system of mental
activity of students.

7) the principle of saving study time. This principle
will be aimed at creating a reserve of study time
for individual and independent work of students;

8) the principle of continuity. This principle implies a
systematic approach to the development of
curricula and programs to ensure that learning
goals can be achieved. This ensures that the
hours in the curriculum correspond to the
objectives of the disciplines.

9) the principle of functionality: this principle means
that modules are formed in accordance with the
content of the specialist's activity;

10) the principle of system quantization. This
principle is based on the requirements of the
theory of information processing, the concept of
pedagogical knowledge, the theory of the
enlargement of didactic units.

11) the principle of motivation (arousing interest).
The essence of this principle is to stimulate the
educational and cognitive activity of the student.
This is the basic rule.

12) the principle of modularity. This principle serves
as the basis for individualization of learning-
learning.

13) The principle of problemativeness. This principle
makes it possible to increase the efficiency of
mastering  educational ~material due to
problematic  situations and the practical
orientation of training.

14) the principle of cognitive visibility (observed with
the naked eye). This principle follows from the
psychological and pedagogical laws, according to
which displays in training increase the
productivity of assimilation only if they perform
not only a pictorial task, but also a cognitive one.

Structure of the modular curriculum for engineering
computer graphics

The modular training program should include:

1. Action Plan
2. Information block
3. Methodological recommendations for achieving

learning outcomes
4. Control works

The following materials are prepared for each module:

1. Modular program with full coverage of the
academic period;

2. Theoretical material for each module (lecture);

3. Educational and methodological handouts;

4. Individual tasks for each module;

5. List of educational and scientific literature;

6. Tasks for independent work on each module.

The development of a methodology for teaching
engineering computer graphics should be carried out
taking into account two main provisions underlying
the design using computer technology. The first
provision is based on a two-dimensional geometric
model and the use of a computer as an electronic
flagship, which significantly speeds up the design
process and improves the quality of design
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documentation. The drawing, in this case, occupies a
leading place and is a way of presenting a product
containing information for solving geometric
problems, as well as for manufacturing a product. The
second provision provides for the construction of a
spatial geometric model of the product, which is a
more visual way of presenting the original and a more
convenient tool for solving geometric problems of
varying complexity. Knowledge of the technique of
computer creation of a drawing and a geometric
model of a design object is the most important link in
the training of engineers of any specialty [5].

In the field of educational engineering and graphic
activity, computer graphic images are usually
obtained in two ways:

e in the first, the computer acts as a tool with
which the future specialist creates the conceived
object in various ways;

¢ in the second case, the student sets a certain
algorithm to the machine, and he himself may
not even assume what may result.

The first situation is possible if the student is prepared
for professional engineering and graphic activity and
is an experienced user of the CAD system used.
However, its implementation requires serious
theoretical and practical training of a future specialist.
The second situation develops if the student is
insufficiently prepared. Teachers in practice have to
deal with both situations. Depending on the specific
situation, there is a need to develop and use various
information educational resources [6].

Considering the above, we consider it appropriate to
teach the discipline of computer graphics engineering,
dividing it into two main modules:

1. Making a flat drawing (2D);

2. Building a three-dimensional model (3D).

The basis of the design used at the Tashkent State
Pedagogical University is the formation of a geometric
model of the object - its drawing. There are two-
dimensional (2D) and three-dimensional (3D)
geometric modeling technologies. ~With 2D
technology, the development of an object is carried
out by constructing and analyzing its flat images -
projections (Monge plots). 2D technologies are
currently the main method of projection. The
theoretical basis of 2D technology is descriptive
geometry. Computer variants of 2D technology are
common, in which a computer is used as an electronic
flagship, allowing the designer to unload from routine
graphic work. However, the essence of the projection
method changes at the same time: the image is fixed
through the medium of flat images - projections.
According to 3D technology, geometric modeling is
carried out on the basis of direct operation of spatial
objects, and not their projections. This natural design
option for humans has become really possible thanks
to computer graphics, which makes it quite easy to
control the creation of three-dimensional models and
visually display them on the screen. Reproducing a
spatial object, the computer performs many
geometric modeling operations: builds intersection
lines, sections and sections, any projections and much
more. Thus, the intelligent unloading of the designer
is carried out.

With the help of a computer, the student receives an
image of a three-dimensional model on the screen. In
real time, the simulated object can be rotated, moved
and combined with other objects. Thanks to such
powerful visualization, which transforms
mathematical knowledge into computer pictures,
students have the opportunity to observe, manipulate

visual and geometric images, which contributes to the
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