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RESEARCH OF THE METHODOLOGY FOR THE DEVELOPMENT AND IMPLEMENTATION 

OF A TEACHING AND METHODOLOGICAL COMPLEX FOR GRAPHIC TRAINING 

Rakhmat Sindarov, 

Tashkent State Transport University, Tashkent, Uzbekistan, 

E-mail: sindarov08@gmai.com  

Abstract. Modern changes in the field of education are aimed at improving the quality of training 

engineering personnel. One of the key components of this process is the improvement of the 

methodological support of the educational process. The article discusses the importance of developing 

educational and methodological complexes (EMC) and their role in training students of technical 

universities, as well as the introduction of modern technologies into educational practice. The article 

examines the problem of improving and developing a methodology for creating and using educational 

and methodological complexes that play a key role in the process of graphic training of engineering 

personnel. 
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animation fragment, descriptive geometry, engineering graphics. 

 

ИССЛЕДОВАНИЕ МЕТОДИКИ РАЗРАБОТКИ И ВНЕДРЕНИЯ УЧЕБНО-

МЕТОДИЧЕСКОГО КОМПЛЕКСА ГРАФИЧЕСКОЙ ПОДГОТОВКИ 
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Аннотация. Современные изменения в сфере образования направлены на повышение 

качества подготовки инженерных кадров. Одним из ключевых компонентов этого процесса 

является совершенствование методического обеспечения учебного процесса. В статье 

рассматривается важность разработки учебно-методических комплексов (УМК) и их роль в 

обучении студентов технических вузов, а также внедрение современных технологий в 

образовательную практику.   В статье рассматривается проблема совершенствования и разработки 

методики создания и использования УМК, играющих ключевую роль в процессе графической 

подготовки инженерных кадров. 

Ключевые слова: учебно-методический комплекс, проектирование, образовательный 

процесс, динамический фильм, анимационный фрагмент, начертательная геометрия, инженерная 

графика. 

 

GRAFIK MASHG'ULOTLAR BO'YICHA O'QUV-METODIK MAJMUANI ISHLAB 

CHIQISH VA AMALGA OSHIRISH METODOLOGIYASINI TADQIQ QILISH 

Rahmat Sindarov, 
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E-mail: sindarov08@gmai.com  

Annotatsiya. Ta'limdagi hozirgi o'zgarishlar muhandislik tayyorgarligi sifatini oshirishga 

qaratilgan. Ushbu jarayonning asosiy tarkibiy qismlaridan biri ta'lim jarayonini metodologik ta'minlashni 

takomillashtirishdir. Ushbu maqolada o'quv-uslubiy majmua (O’UM) ishlab chiqishning ahamiyati va 

ularning texnik universitetlarda talabalarni o'qitishdagi roli, shuningdek, ta'lim amaliyotiga zamonaviy 

texnologiyalarni joriy etish ko'rib chiqiladi. Maqolada shuningdek, muhandislik kadrlarini grafik 

tayyorlashda muhim rol o'ynaydigan O’UM larni yaratish va ulardan foydalanish usullarini 

takomillashtirish va rivojlantirish muammosi ham ko'rib chiqiladi. 

Kalit so'zlar: o'quv-metodik majmua, loyihalash, o'quv jarayoni, dinamik film, animatsiya 

fragmenti, chizma geometriya, muhandislik grafikasi. 

 

Introduction 

The modern education system faces numerous challenges, including the need to improve the quality 

of training specialists. In particular, for engineering universities, the improvement of methodological 

support for the educational process plays a special role. In the context of rapid technological development, 

the introduction of innovative teaching methods that combine traditional and modern approaches is 

becoming an integral part of educational practice. An important aspect is the creation and use of 
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educational and methodological complexes (EMC), which include not only traditional textbooks and 

manuals, but also electronic materials, as well as methods that promote the active perception of knowledge 

by students. 

The EMC system is a set of tools aimed at improving the independent work of students, developing 

their motivation and improving the quality of assimilation of educational material. Based on modern 

technologies, it is possible to create interactive manuals, including animation videos and models, which 

greatly simplifies the perception of complex subjects, such as descriptive geometry and engineering 

graphics. The introduction of EMC allows not only to increase the effectiveness of teaching, but also to 

improve the general training of students, which is important for the training of qualified engineers. 

Research Methodology 

The methodology of this study is based on a systematic approach to the analysis and improvement 

of the teaching and methodological support of the educational process in technical universities. The main 

research methods are: 

1. Analysis of existing methodological materials and educational technologies - to identify 

weaknesses in current approaches to student training and to formulate recommendations for their 

improvement. 

2. Experimental method - was used to test various components of the EMC in the process of teaching 

the disciplines of engineering graphics and descriptive geometry. 

3. Case method - a study of practical examples of the implementation of EMC in the educational 

process, such as the development and use of animation and computer technologies to improve the 

effectiveness of learning. 

4. Qualitative and quantitative evaluation methods - collection and analysis of data on the results of 

using the EMC among students, including their perception and level of mastering the material. 

5. Comparative analysis - comparison of traditional teaching methods with the use of modern 

technologies (animated videos, CAD and other computer tools). 

6. Modeling the educational process - creation and analysis of models demonstrating the 

effectiveness of introducing various technologies into the educational process. 

These methods allow identifying key problems associated with student learning, as well as offering 

effective ways to solve them through the introduction of modern educational tools. 

In the process of reforming the education system, higher education teachers conduct consistent 

research to improve the quality of training engineering personnel. One of them can be considered the 

improvement of the system of methodological support for the educational process of educational 

institutions, development based on modern technologies that combine traditional and modern methods of 

organizing the educational process, embodied in progressive ideas based on scientific and technological 

achievements. 

In the course of studying the issue of improving the system of methodological support for the 

educational process, one can pay attention to the following aspects of theoretical and practical 

significance: 

- managing independent activities of students; 

- forming students' motivation; 

- defining the tasks of teaching aids in the educational and methodological complex; 

- modeling the content of educational materials and the use of models in training. 

The results of the study show [1] that in the high-quality mastering of educational programs by 

future specialists and, as a result, in achieving high levels in the training of comprehensively formed, 

developed personnel, the issue of improving EMC in academic disciplines is mainly of great importance. 

The relevance of the study of the methodology for developing and implementing teaching and 

methodological kits in teaching disciplines lies in the fact that the creation of a set of modern educational 

tools and various methodological materials, as well as their use, will increase the efficiency of the training 

process for future specialists. At the same time, the need to study this problem lies in the fact that the 

creation of teaching and methodological kits for graphic education also allows teachers to increase the 

efficiency of their teaching activities. 

Textbooks and teaching aids, additional literature and tasks selected on the basis of a unified 

approach and comprehensive review reveal the content of the subject and strengthen the practical focus 

of the course. A well-thought-out private methodology allows mainly young teachers to quickly adapt to 
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the peculiarities of the subject and teach students highly effective learning. The importance of creating 

and using teaching and methodological kits for the module "Descriptive Geometry" in engineering 

universities (and in foreign ones as well) lies in the fact that to study this subject, at least a little spatial 

imagination is necessary, as can be seen that this indicator is very low by almost 70% among applicants 

[2]. For successful assimilation of complex educational materials on this subject by first-year students, 

various methodological and methodological tools are necessary, allowing to quickly eliminate existing 

shortcomings in the knowledge acquired at school. 

The introduction of the teaching and methodological complex will not only improve the quality of 

independent work of students, but will also help students improve logical thinking, form and develop 

spatial imagination, mathematical computational skills, and develop other professionally important 

features. The study of the activities of the teaching staff of technical universities in the development and 

application of the teaching and methodological complex shows that a certain positive experience has been 

accumulated in this area.  

The educational and methodological complex we have developed consists of two interacting 

components. The first component was created for the module "Descriptive Geometry", and the other - for 

the module "Engineering Graphics and Computer Design". The finished EMC includes 12 teaching aids, 

which are usually available on paper and electronic media. It also includes various electronic teaching 

materials containing animation fragments of the assembly process of various assembly units based on 

modern software packages (AutoCAD, 3D Max Studio and Flash). Dynamic videos developed on the 

basis of animation fragments display the process of assembly and processing of units in the module 

"Engineering graphics and computer design". 

The teaching and methodological kit developed for the module “Descriptive Geometry” consists of 

a short illustrated text of lectures, a collection of metric and positional problems on all topics of the 

module, as well as questions covering complex geometric issues. The text of the lecture includes two-

dimensional and three-dimensional color graphic images that accurately and clearly explain the essence 

of the material prepared and with the participation of students using CAD programs for each topic of the 

module. Two-dimensional and three-dimensional animations developed for most topics facilitate the 

display of the relationship between geometric objects and various situations between them, a complete 

analysis of the object being studied, which leads to easier mastery of the subject by students (Figure 1).  

         
Figure 1 - Fragments of an animation video on constructing a line of mutual intersection of two 

cylinders using the 3D Max Studio system 

The skillful use of electronic teaching aids in the learning process allows students to get rid of 

ineffective teaching methods, such as writing lecture notes, which takes a lot of time. The main point of 

this approach is that the student should write notes on the subject at home, not in class, read it and prepare 

for the lesson, and in class it is advisable to focus all attention on understanding the essence of the topic, 

that is, only listening to the teacher. 

Also in this style, if the teacher lost two academic hours on one traditional lecture, now he will be 

able to save at least half of this time. In this case, students turn their attention to the projector screen. This 

process is two-way, useful, that is, at the beginning of the lesson, students will be given handouts in the 

form of problems, the solution of which will be synchronized based on animation fragments displayed on 

the projector screen (Figure 2). 
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Figure 2 - Fragment of an animation video on constructing intersection points of a straight line with 

a cone using the 3D Max Studio system 

 

In this case, unlike problems solved on the board in the traditional way, the teacher will be able to 

either pause the process of demonstrating the solution to the problem, or go back, or repeat, as a result of 

which the students will better perceive the educational material and will be ready for practical classes on 

the subject. With active perception and understanding by students of the materials being studied, it is very 

important that the teacher develops the ability to present materials in a lively, interesting way. The timely 

use by the teacher in classes of colorful and technically controlled two-dimensional and three-dimensional 

animation fragments (videos) with high quality design are very attractive and are perceived by students 

(especially for the 1st year) with great interest (Figure 3). 

 
Figure 3 - Fragment of an animation clip on constructing the intersection line of a plane with a cone 

using the Flash program 

The educational and methodological complex, developed according to the module "Engineering 

Graphics and Computer Design", has a teaching aid on mechanical engineering, many teaching aids and 

instructions, a set of tasks for performing projection drawings of parts, for each of which a three-

dimensional computer model was created in the AutoCAD program. In addition, using the 3D Max Studio 

computer program, animation videos were developed for a detailed study of the assembly drawing (Figure 

4). 

In developing this teaching and methodological kit, we have envisaged the following objectives: 

methodological support for the process of teaching students to work with intelligent computer automated 

design systems CAD; simplification of the process of understanding and comprehension of the basics of 

drawing geometry and engineering graphics of students using the capabilities of computer modeling, 

taking into account the lack of time; optimization of the work of teachers of graphic sciences; increasing 

the efficiency of graphic training in technical universities, promoting the formation of graphic 

qualifications of future specialists and ensuring that graduates of technical universities meet the 

qualification requirements imposed by the society on information technology; effective use of methods 

for providing educational materials using computer technologies and electronic educational literature; 

application of methods for improving independent work of students and the use of tests that allow a 

comprehensive assessment of the level of training of future specialists. 
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Figure 4 - Fragments of an animation video on the assembly of a bypass valve, created using 

AutoCAD and 3D Max Studio systems 

However, we believe that the existing positive experience of creating a teaching and methodological 

complex [4] still requires deep scientific analysis, optimal design of the process of teaching students 

various subjects, scientific justification, generalization of methods for developing and using educational 

materials. 

At the same time, the main attention should be paid to methodological support of the educational 

process in higher educational institutions and such aspects of teaching academic disciplines, in particular, 

justification of qualification requirements for training specialists, development of electronic textbooks 

and teaching aids, introduction of modern interactive teaching methods, improvement of control over the 

educational and cognitive activities of students, development of testing methods, etc. [5] 

To summarize, we can say that the study of the methodology for creating and using the teaching 

and methodological complex of graphic training is one of the urgent scientific tasks, and therefore at 

present, along with the knowledge that has constituted the fundamental basis of the curriculum for many 

years, a lot of new knowledge is formed in them as an invariant, which requires teachers to regularly make 

methodological and dynamic changes to the existing teaching and methodological complex. Therefore, 

when teaching the subject of engineering graphics and computer design, teachers must deeply master the 

methodology of developing and applying teaching and methodological kits [6]. 

Discussion 

In the process of studying the improvement of methodological support for the educational process, 

especially in technical universities, the key element is the use of EMC. The main aspects that require 

attention include managing students' independent activities, forming their motivation, and modeling 

educational materials. The development of EMC allows combining traditional teaching methods with 

innovative approaches, such as the use of modern technologies, including computer programs and 

animation. 

One of the striking examples of the successful use of EMC is the development of a complex that 

includes both theoretical materials and practical tasks created using AutoCAD and 3D Max Studio 

software packages. These tools contribute to a better understanding of complex topics such as geometry 

and engineering graphics, and also allow students to develop critical skills in spatial thinking and 

modeling. The effectiveness of such approaches was confirmed by the example of the Tashkent Institute, 

where the developed EMC took first place in the competition for the best quality of the educational and 

methodological complex. In addition, the use of teaching and methodological complexes allows to reduce 

the time spent on preparing and conducting classes, as well as to increase students' attention, providing 

them with the opportunity to interact with the educational material at a deeper level. Animated fragments 

and 3D models create a vivid and understandable idea of complex graphic tasks, which contributes to 

faster mastering of the material. 

Conclusion 

The introduction of EMC in the process of training specialists in engineering universities is a 

necessary step to improve the quality of education. The development and use of EMCs in key disciplines, 

such as "Descriptive Geometry" and "Engineering Graphics", can significantly improve the perception 

and assimilation of complex theoretical and practical materials by students. The use of modern 
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technologies, such as computer modeling and animation videos, contributes to the development of 

important professional skills, such as spatial imagination and mathematical thinking. 

The creation and implementation of EMCs in the educational process significantly increases 

students' motivation, improves their independent work and contributes to the effective mastering of 

academic disciplines. However, to further improve the learning process, it is necessary to continue 

scientific research aimed at optimizing the development and application of teaching and methodological 

kits, as well as introducing new interactive teaching methods. It is important that teachers of engineering 

disciplines not only master these technologies, but also actively apply them in their teaching practice, 

which will ensure a higher quality of training of future specialists. 
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