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Research of the methodology for the development and implementation of a
teaching and methodological complex for graphic training

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. Particular attention is paid to EMCs in
engineering graphics disciplines such as «Descriptive Geometry» and "Engineering
Graphics and Computer Design". The creation and use of EMCs helps to improve the quality
of education, improve students' perception of complex theoretical materials, develop their
spatial imagination, mathematical and computational skills. The article provides an
example of a successful EMC developed at the Department of Engineering Graphics and
Information Technology of the Tashkent Institute for Design, Construction and Operation
of Highways, as well as the use of animation technologies to improve the perception of
education material. The presented results confirm the importance of introducing EMCs into
the educational process to improve the effectiveness of education. The issue of improving
educational and methodological complexes in disciplines is relevant from the point of view
of the quality of mastering educational programs by future specialists and, as a
consequence, achieving effective results in the training of highly qualified personnel. The
article examines the problem of improving and developing a methodology for creating and
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methodological complexes that play a key role in the process of graphic training of
engineering personnel.

Key words: educational and methodological complex, design, educational process,
dynamic video, animation fragment, descriptive geometry, engineering graphics.

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 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.

Materials and methods
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.
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2. Experimental method - was used to test various components of the
educational and methodological complex (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 quantitate evaluation methods — collection andanalisis of
data on 3 the results of using the EMC among students, including their perception
and level of mastering the material.

5. Comparative analysis —comparison of traditional teaching metods 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 institutions, development based on modern technologies
that combine traditional and modern methods of organizing the educational process,
embodied inn 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.
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Results and Discussion

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 educational and methodological complexes (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 their use, well 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 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 that to study this
subject, at least a little spatial imagination is necessary, as can be seen that indicator
is very low by almost 70% among applicants [2]. For successful assimilation of
complex educational materials on this subject by first-years 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 njt 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. In order to
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further improve the development and use of the teaching and methodological
complex, the Development of Engineering Graphics and Information Technology of
the Tashkent Institute for Design, Construction and Operation of Highways
developed the teaching and methodological complex, which took 1st place in the
competition for the best quality of the teaching and methodological complex, held
among departments. This teaching and methodological complex consists of two
components that interact with each other. The first component was created for the
module “ Descriptive Geometry “, and the other — for the module “ Engineering
Graphics and Computer Design.” The finished UMK 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, 3DMaxStudio 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 graphics 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).
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Future 1- Fragments of an animation video on constructing a line of mutual intersection of
two cylinders using the 3DMaxStudio system

The skillful use of electronic 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 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).

Figure 2- Fragment of an animation video on constructing interesting points of a
straight line witch a cone using the 3DMaxStudio system
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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 perceived by students (especially for
the 1st year) with great interest (Figure 3).
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Figure 3 — Fragment of an animation clip on constructing the intersection line of a
plane with a cone using the Flash program
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In general, computer-based learning is a powerful motivational tool that
personalizes the learning process and emphasizes its personal orientation. To a
certain extent, the motivational factor that causes additional interest in education is
the computer itself. It is known that engineering graphics in technical universities is
an important component of the national preparatory process and forms the basis of
the classical technical and vocational education system of a future specialist [3]. 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 3DMaxStudio
computer program, animation videos were developed for a detailed study of the
assembly drawing (Figure 4).

orss (O L. 743“ > | 9 ——n

Figure 4 — Fragments of an animation video on the assembly of a bypass valve,
created using AutoCAD and 3DMaxStudio systems

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
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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
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.

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
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 educational and methodological complexes (EMC). The main aspects that require
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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 [7].

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 3DMaxStudio 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 teaching and methodological complexes (TMC) in the
process of training specialists in engineering universities is a necessary step to
improve the quality of education. The development and use of TMCs 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 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 TMCs 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
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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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I'padpmKaabIK OKBITYABIH OKY-dAicTeMeAiK KellleHiH jXacay >K9He eHri3y
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Angatmna. biaim Oepy casacelHAaFbl 3aMaHayU e3repictep MHXeHepAik KagpAapAbl
AasipAay carlachlH apTTBIpyFa OarbITTaAfaH. by mporectiH Herisri KypaMgac 6eikTepiHig
6ipi OKy yAepiciH agicTeMeaik KaMTaMachI3 eTyAl >KeTiaAipy 0oabln Tabblaaabl. MaKkasada
OKy-odicTeMeaik KemeHgepai (OOK) osipaeyaiH MaHBI3ABIABIFBI >KoHE OJAapAblH
TeXHMKaABIK >KOFapbl OKy OpPbIHAAPBIHBIH CTyAeHTTePiH OKBITYAaFbl poi, cOHAal-aK 0iaiM
Oepy ToXipuOeciHe 3aMaHayM TeXHOAOTMSAAApPABl €Hridy KapacTelpblarad. «CpIz0a
reoMeTpusi» >koHe «VImXeHepaik rpaduka >KoHe KOMIBIOTEPAIK AU3aiiH» CHUSAKTHI
MIDKeHepAik rpaduka IoHAepi OOJBIHINIA OKy-94icTeMeaiK >KMHaKTapfa epekille Hasap
ayaapslaagpl. OKy-sgicTeMeaik >KMHaKTapAbl >Kacay >KoHe IlaligadaHy ©OiaiM callachlH
apTThIPY¥a, OKYIIblAAapAblH KypAdeAi TeOpMsAABIK MaTepuaajapapl  KaObladayblH
JKaKcapTyra, 0AapAblH KeHICTIKTIK KUAABIH, MaTeMaTUKaAbIK JKoHe ecenTey AarAblaapblH
AaMBITy¥a bIKI1aA eTteai. Makaaaga TamkeHT aBTOMOOMAD JKOAAapbIH K0oDalay, caly >KoHe
nalijadadHy MHCTUTYTBIHBIH WUHKeHepAiK rpaduka >KoHe aKHIapaTThIK TeXHOAOIVsAap
KadeapacbiHia o3ipAeHreH TaOBICTBI OKY-oJiCTeMeaiK KeIlleHHiH MBICaAbl KeATipiares,
COHBIMEH KaTap OKy MaTepuaaAblH KaOblagayAbl >KakKcapTy VIIiH aHMMaIMsAAbIK
TeXHOAOTUAAAPABl KOAAaHy. YChIHBLAFaH HoTIKeAep OiaiM OepyaiH TMiIMAIAIriH apTTBHIpY
YIIiH OKy-94icTeMeaiK KeIlleHAepAi OKy yJAepiciHe eHri3yaiH MaHBI3ABLABIFBIH PacTaiiAbl.
[Tenaep OoilibiHIIIA OKy-94icTeMeaik KellleHAepAli >KeTiagipy Macedeci ©oaarak
MaMaHJapAblH 0iaim Oepy OargapaamMadapblH MeHIepy carlachl KoHe COHBIH HOTIVKeciHAe
JKOFaphpl OigiKTi Kagpaapabl gasdpaayda TUIMAL HeTUKeAepre KOA >KeTKidy TYpPFbICBIHaH
©3eKTi 0oAbIIl TaObLAaabl. Maxasaga WUHKeHepAiK KadpAapAbl TpadUKaAbIK OKBITY
IIpolleciHje eIyl peA aTKapaThIH OKY-94iCTeMeiK KellleHAepAl Kypy >KoHe IalijalaHy
94iCTepiH KeTiaaipy >KoHe 4aMbITy MaceAeci KapacThIphlAFaH.

Tyitin ce3aep: oKy-ogicTeMeaik KellleH, AM3aliH, OKY IIpOlLieci, AMHaMMKaAbIK,
aHNMaIVABIK (PparMeHT, TeOMeTPUSHBIH CUIIaTTaMachl, MHXKeHepAik rpaduka.

Ayes banga06ekos!, Paxmat CuHaapos*2
'Eepasutickuti HayuoHarvHovii yHusepcumem umeru JA.H. I'ymunresa, Acmana, Kasaxcman.
?Tawxenmckutl 2ocydapcmeer ot mparcnopmuuiti uncmumym, Taukenm, Y30excman,

Viccaeaosanme MeTOAMKY pa3paObOTKU M BHeAPeHNsI y4eOHO-MeTOANIeCKOIO
KOMIL1eKca rpapmieCcKoi NOATOTOBKM
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AnnoTtarmms. CospeMeHHble M3MeHeHUs1 B cepe oOpasoBaHUs HaIlpaB/AeHbI Ha
IIOBBHIIIIEHNIe KadyecTBa IIOATOTOBKM MHXXEHepHBIX KaApoB. OJAHMM U3 KAIOYEBBIX
KOMIIOHEHTOB 9TOTO IIpoliecca sSBAsIeTCsI COBEPIIEHCTBOBAHNE METOANIeCKOTO OOecIIedeHN s
yueOHOTo TIIporecca. B craTtee paccMarpuBaeTcsl Ba’KHOCTh pa3pabOTKM  yueOHO-
MeToaudeckux KoMmIiaekcos (YMK) 1 ux poas B oOyuyeHUN CTyA€HTOB TeXHUIECKUX BY30B, a
Takke BHeApEeHIe COBPEeMEHHBIX TeXHOAOIMiI B OOpas3oBaTeAbHyIO IpakTuUky. Ocoboe
BHUMaHMe yaeldeHo YMK mno aucnmnamHamM MHXeHepHOM TIpapuKM, TaKuUM Kak
«HaueprareabHast reomerpus» u «l/IHXKeHepHast rIpaduka U KOMIIBIOTEpHOE
npoekTuposaHne». Cosganne u ncroabzopanne Y MK criocoOcTByeT HOBBIIIEHIIO KauecTBa
oOpasoBaHMsI, YAYYIIEHUIO BOCHPUATUS CTyA€HTaMM  CAOXKHBIX  TeOpeTMIecKMX
MaTepualoB, PasBUTUIO y HUX IIPOCTPAHCTBEHHOIO BOOOpakeHMs, MaTeMaTU4ecKUX U
BBIYVICAMTEABHBIX HaBBIKOB. B crarbe mnpuBoamrcs mnpumep yenemnoro YMK,
paspaboTaHHOTO Ha Kadpegpe MHKeHepHON rpadpuky 1 MHPOPMaLVOHHBIX TE€XHOAOTUIA
TamkeHTCKOro MHCTUTyTa IIO IIPOEKTMPOBAaHUIO, CTPOUTEALCTBY M BDKCIIAyaTallUi
aBTOMOOMABHBIX AOPOI, a TakKKe UCIIO0Ab30BaHNMs aHMMAILVIOHHBIX TEeXHOAOTUII AAsd
yAydIleHus BOCOpuATHsA  ydeOHoro Matepuada. llpeacraBaeHHble — pe3yabTaThl
IIOATBEP>KAAIOT Ba>KHOCTh BHeapeHus YMK B yueOHBINI IIpoljecC AAsl IOBBIIIEHNS
spPpexrusHOCTN  0OOyueHms. Bompoc cosepiieHCTBOBaHMSI — y4eOHO-METOAMYIECKIX
KOMIIA€KCOB II0 AMCHUIAMHAM akTyaleH C TOYKM 3peHMsl KadecTBa OCBOEHU:
oOpa3oBaTeAbHBIX IIPOrpaMM OyAyIIMMU CIleliaAucTaMU U, KaK CAeACTBIe, AOCTVKEeHMs
9(pPeKTUBHBIX pPe3yAbTaTOB B IIOATOTOBKe KaJpOB BBICIIeN Kpaampukanuu. B crarse
paccMaTpuBaeTcs IIpo0AeMa COBepIIeHCTBOBaHMA U pa3dpabOTKM METOAMKM CO3JaHMs U
JCIIOAb30BaHUs y4eOHO-MeTOAMYECKNMX KOMILAeKCOB, WIPaIoOIUX KAIOYeBYI0 poOAb B
rporecce rpadpuuecKoli MOArOTOBKY MH>XXeHePHBIX KaApOB.

KaioueBble caoBa: y4yeOHO-MeTOAUMYECKUII ~ KOMIIAEKC, HPOeKTUpPOBaHUe,
oOpa3oBaTeAbHBIN IIpOIecC, AMHaMMUYeCKUil (PUAbM, aHUMAIMOHHBI (parMeHT,
HauyepTaTeAbHasl FeOMeTpIs, MHXKeHepHas rpaduka.
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