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Annotation: To implement the requirements of the basic educational
programs in the disciplines "Descriptive geometry™ and "Engineering graphics”, the
analysis of the low academic performance of students that has developed in recent
years has been carried out and modern auxiliary methods have been proposed to
increase the level of mastering of these disciplines by students. As a result of the
analysis of the low academic performance of students in these disciplines, external
and internal reasons were identified. The main external reasons include: adaptation
of freshmen to new learning conditions; lack of an initial base for descriptive
geometry and drafting. The main internal reasons include: reducing the classroom
load; change in the form of final certification. Of the listed reasons for improving the
quality of education, it becomes necessary to adapt teachers to new working
conditions, which entails a revision of teaching methods and technologies. In order
to increase the level of mastering by students of the disciplines "Descriptive
Geometry" and "Engineering Graphics” and to save study time, it is necessary to
introduce interactive methods into the learning process. New technologies help to
shape spatial thinking, develop and shape students' professional competencies. For
the implementation of interactive methods, various tools are used as software, which

allow the creation of auxiliary teaching materials. Based on the fact that there are
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various types of work with students, this work proposes a classification of tools for
creating educational materials or implementing interactive methods. In this case,
tools are software that which allows you to create training videomaterials etc. The
created material is animated videos with a detailed explanation of the construction of
tasks, video lectures, test tasks. This paper proposes a methodology for creating
auxiliary teaching material. The purpose of these training materials is, firstly,
invaluable assistance to the student, aimed at the development of spatial thinking, the
formation of basic theoretical concepts and methods of constructing drawings;
secondly, saving time of the educational process. Invaluable assistance to the
student, aimed at the development of spatial thinking, the formation of basic
theoretical concepts and methods of constructing drawings; secondly, saving time of
the educational process. invaluable assistance to the student, aimed at the
development of spatial thinking, the formation of basic theoretical concepts and
methods of constructing drawings; secondly, saving time of the educational process.

Key words: descriptive geometry, engineering graphics, innovative

technologies in teaching, interactive methods, animation.

HOBBIE UTHHOBAIIMOHHBIE TEXHOJIOI'MU B ITPEINIOJJABAHUU
JAUCHUIIJIMH "HAYEPTATEJIBHAS TEOMETPUSA" U
"UH/KEHEPHAS T'PA®UKA"
Paxumoe Aneap Maxmyoosuu, cmapuiuii npenooasame.in,
TawikenmcKuil 20cyoapcmeen vl MexXHUYecKuil yHugepcumem
umenu Hcnama Kapumosa
Tauposa Haguca Cadbuporxicanosna, accucmenm
TawkenmcKuit 20cyoapcmeeHHvlil meXHUYeCKUil yHueepcumem

umenu Hcnama Kapumosa

AnHoTamusi: [{ns peanmmzanuu TpeOOBaHUI OCHOBHBIX 0OO0pPa30BATEIBHBIX
nporpamMm 1o aucturiimHaM «HadeprarenpHas reoMmerpus» U «MHKeHepHas
rpaguka» BBITIOJIHEH aHAlW3 CIOXKHBIICHCS B TMOCJIEIHUE TOIBl HU3ZKOU

YCIIEBAECMOCTH CTYACHTOB U IIPEAJIOKCHBI COBPEMCHHBIC BCIIOMOI'aTCIIbHBIC MCTObI
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JUIS TIOBBIILIEHUS! YPOBHS YCBOEHUS CTYJEHTAMM JAHHBIX AUCLUUIUIMH. B pe3ynbrare
OPOJEIAaHHOTO AaHAIM3a HU3KOM  YCIIEBa€MOCTHM CTYJIEHTOB 10 JaHHBIM
JUCUUIUIMHAM BBISIBJICHBl BHEIIHWE W BHYTPEHHHE MpUYUHBL. K OCHOBHBIM
BHEIIHUM NPUYMHAM OTHOCSITCS: aJlalTalusl EepBOKYPCHUKOB K HOBBIM YCIIOBUSIM
oOy4deHus; OTCYTCTBHE MEPBOHAYAIBHOW 0a3bl MO HauepTaTeNbHOW T€OMETPHUH U
yepueHHt0. K OCHOBHBIM BHYTPEHHUM [PUYMHAM OTHOCSTCS: CHUKEHHE
ayJUTOPHOW HAarpy3ku; U3MeHeHue (opMmbl HUTOroBoW arrecranuu. U3
NEPEYUCIICHHBIX TPUYMH JJS TOBBIIICHUS KauecTBa OOYy4YeHHS BO3HUKAET
HEOOXOMMOCTb aJIalTalluy IpernoaaBaTeseil K HOBbIM YCIOBUSM TPYAQ, UTO BICUET
3a co0Ol mepecMOTpeHUE METOJ0B W TeXHoJIorui mnpenoaaBaHus. C IebIO
NOBBIIICHUS YPOBHS YCBOEHHUS CTyAeHTamu jucuuiuinH «HadeprarenbHas
reoMeTpus» U «VHxeHepHas rpauka» 1 SKOHOMHH y4eOHOTO BPEMEHHU B IPOLIECC
0o0y4yeHHs HEOOXOJMMO BBECTM HMHTEPAKTUBHbIE MeTOAbl. HoOBBIE TexHOJIOrMU
noMoraroT  (opmMupoBaTh  MPOCTPAHCTBEHHOE  MBIIUICHUWE, pa3BUBaThb U
(¢opMupoBaTh MpodeccuOHAIbHbIE KOMIETEHLUUU CTyJIeHTOB. [[ns peanuzanuu
MHTEPAKTUBHBIX METOJIOB HCIOJb3YIOTCS PA3JHYHbIE MHCTPYMEHTHI B KayeCTBE
IPOrpaMMHOr0 OOECHeYeHHUsl, KOTOpPhIE MO3BOJSIOT CO3AaBaTh BCIOMOIATEIbHBIC
oOyyaroutue matepuaisl. Icxos U3 TOro,4To CyIecTBYIOT pa3InyHble BUIbI padoT
CO CTYZCHTaMH, B JaHHOU paboTe npeiaraeTcs KilacCU(pUKalus HUHCTPYMEHTOB 115
CO37aHMs Y4YEeOHBIX MaTEepHaJIOB WIHM pealn3allMid HHTEPaKTUBHBIX METO/0B. B
JAHHOM ClTydyae K MHCTPYMEHTAM OTHOCSTCS MPOTpaMMHOE o0ecrieueHue, KOTopoe
MO3BOJIIET CO3/AaBaTh OOyYaroUIe pPOJIMKH, BHaeomaTtepuansl U T.1. Co3naHHBIN
MaTepuan MpeAcTaBiIsieT Cco0OH aHMMUPOBAHHBIE POJHMKM C MOAPOOHBIM
O0OBACHEHHEM TMOCTPOCHMS 3a]ay, BUACOJEKIIMH, TECTOBbIE 3ajaHusi. B manHOU
paGoTe mpennaraercs METOJUKAa CO3/aHHs BCIIOMOTAaTEbHOTO 00YyYaroIiero
Matepuana. lLlenpio JaHHBIX OO0yYaloIMX MaTepUaloB SBISETCSA, BO-TIEPBBIX,
HEOIIEHUMasl MOMOIIb CTYJIEHTY, HallpaBJI€HHAs Ha Pa3BUTHE MPOCTPAHCTBEHHOIO
MBILUICHUS, (OPMUPOBAHHE OCHOBHBIX TEOPETHUYECKHX MOHATUH U CrHocoO0B
MOCTPOEHUS YePTEKEN; BO-BTOPHIX, SKOHOMHUS BPEMEHH Yy4eOHOro Ipoliecca.
KaroueBble cjioBa: HauepTareiabHas TeOMETpUs, HHXKEHEpHas Tpaduka,

HMHHOBAITMOHHBIC TCXHOJIOTHHU B O6y‘{eHI/II/I, HHTCPAKTUBHLIC MCTO/AbI, aHNUMAall1K.
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Analysis of progress in the disciplines "Descriptive Geometry” and
"Engineering Graphics" shows a low level of assimilation of these subjects.
Difficulties in mastering these disciplines are caused by the following reasons:

starting university courses in physics, chemistry, mathematics and other
disciplines, the student already has a certain base, but when studying descriptive
geometry there is no such base, because it is not closely related to the disciplines
taught in high school. Although certain provisions from the school stereometry
course are used in it. But unlike stereometry, which studies concrete bodies, in
descriptive geometry, abstract points, straight lines, planes are first considered,
which requires a lot of attention, concentration and spatial thinking. And these
qualities in yesterday's schoolchildren are very poorly developed;

the study of "Descriptive Geometry” and "Engineering Graphics”
begins from the first semester, when students are just beginning to adapt to new
conditions of life, to a new environment, etc. (This is especially true for nonresident
and foreign students). At the same time, the usual school lessons were replaced by
completely new types of activities - lectures and practices. Simultaneous listening
and taking notes of lectures is also difficult. Doing home practical assignments
requires the ability to plan and organize your independent work;

the lack of graphic training among freshmen, both the skills of using
drawing tools and basic knowledge of the drawing course, greatly inhibits the
learning process.

The named reasons are external, which the teacher cannot influence. There are
also internal reasons for poor academic performance:

existing time standards for both classroom work and for monitoring
independent work. According to the existing time norms, 1 academic hour is
allocated for independent work of students (IWS) to work with students. In the
semester, the student completes 3 home graphics assignments, i.e. for consultation,
verification and acceptance of one assignment - 15 min. In fact, the situation is as
follows: 3-5 weeks are allotted for each task, during which the student consults 2-3
times, then the teacher checks the completed task, and only then his defense will take

place. At the same time, more time is spent than planned, at least an hour per student
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per semester. In addition to the teaching load, the teacher must conduct other types of
work provided for by the individual plan. Thus, if you adhere to the established
norms, work with a student is formal, which inevitably leads to a decrease in
academic performance; if you devote sufficient time to IWS, then the
implementation of the individual plan leads to a significant excess of the total teacher
load (1460 hours);

with regard to classroom work, a total of 28 hours in 1 semester are
allocated for practical training. During this time, teachers must manage to eliminate
the gaps in school drawing, teach how to use drawing tools and teach abstract
thinking. At the same time, the teacher must still have time to complete the schedule
for descriptive geometry. It is not yet taken into account that the group consists of
students with different backgrounds, there are students who have poor knowledge of
the Russian language (foreign students), there are students who find this subject very
difficult for them. All of these factors lead to a decline in academic performance;

motivation is one of the leading factors in successful learning. Unlike
senior students, the motivation of freshmen is associated with the assessment of their
performance, i.e. the labor expended is proportional to the type of final certification
(test or exam). Traditionally, the study of descriptive geometry ended with an exam.
Now the exam has been replaced by a test or, at best, a differentiated test. To get
credit, you can get the minimum number of points per semester, while the quality of
the work is not talking.

It follows from the above that in order to improve the quality of education, it is
necessary to revise the organization of the educational process, taking into account
the reduced classroom load and the specifics of disciplines, and also to increase the
level of final certification.

From the listed reasons, it is also necessary to adapt teachers to new working
conditions. To this end, it is necessary to introduce new technologies for teaching
students. One of the types of such technologies is the development of various
interactive, animated materials. In work [1], the author proposes to use modern
educational technologies, in particular, interactive teaching methods in organizing

the process of teaching bachelors. The technologies presented in the system of higher
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professional education when implemented within the framework of the educational
program, various personality-activity, personality-oriented pedagogical technologies
are opposed to traditional ones and are innovative [2-5].

Based on the fact that there are various types of work with students (lectures,
practical exercises, checking theoretical material), the following classification of
tools for creating educational materials or implementing interactive methods can be
considered. In this case, tools include software that allows you to create educational
animated videos, videos, etc. This classification is as follows:

1. Programs for creating animated videos. These videos help students to
master construction methods, they are also demonstration material for preparing for
practical classes and performing home computational and graphic works.

2. Programs for mounting video lectures, for recording video from the
monitor screen while executing drawings with a detailed explanation of each stage of
construction.

3. Programs for monitoring students' theoretical knowledge, i.e. programs
for creating test items.

There are a lot of programs for creating animated courses, from complex ones
with programming elements to easy-to-use ones. Among the complex programs, one
can single out the Macromedia Flash program. To create videos in Flash, you need to
have working skills. The main disadvantages of creating educational materials for
the disciplines "Descriptive Geometry" and "Engineering Graphics" in the
Macromedia Flash program include labor intensity and the lack of the ability to
create drawings. The advantage of videos created by this program is that the created
material is more colorful and has more "live" animation. Adobe Flash allows you to
work with vector, raster and three-dimensional graphics [6]. Animation in Flash is
based on vector morphing, that is, a smooth "flow" from one keyframe to another.
This allows you to create complex cartoon scenes with just a few keyframes. When
creating animations for the purpose of learning, all the capabilities of Flash are not
fully exploited, therefore, it is better to use a program that is easier to use.

From user programs, you can consider Easy Gif animator. The advantage of

this program is its ease of use. The disadvantage is the lack of programmability. The
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essence of creating materials using these programs is to prepare each individual
frame. Since the material is created according to engineering graphics, each frame is
also a drawing. And to create a drawing, you need to turn to specialized programs for
building drawings, for example, Kompas 3D, AutoCAD. Perhaps, in the Flash
program, you can create very simple drawings, for example, sketches, but it must be
borne in mind that even a simple drawing must be made according to the USDD
standards (Unified system for design documentation), for example, the projection
connection, line thickness requirements, etc. must be observed.

Let's consider an example of creating an animated video created in the Easy
Gif animator program. One of the difficult topics in descriptive geometry for
students is the construction of lines of intersection of surfaces. Below is a technique
for creating a video. In this video, an example of constructing a line of intersection of
surfaces by the method of concentric spheres is considered. To obtain this video, you
must first prepare drawings with a step-by-step construction of the intersection line,
as shown in Figures 1 - 3. For a more understandable construction, you can prepare a
larger number of frames. Here are 6 frames, which show the construction of the line
of intersection of two cylinders by the method of concentric spheres. Each frame can

be accompanied by comments explaining each stage of construction.

*
P

gmin

Figure 1. First and second frames
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Figure 2. Third and fourth frames

Figure 3. Fifth and sixth frames

After preparing pictures or frames, you need to load them into the program and
set the display time for each frame. Then the file is saved in Gif format. This file can
be run using any browser. The advantage of these animated videos is that a student
with the help of these materials can at any time remember, consolidate the basic
algorithms and methods of construction. The biggest advantage of the created
animated videos is the sequence of constructing the task to be performed, and this
contributes to the activation of the process of understanding and assimilating
complex educational material. These animated videos can be created for each topic
and handed out to students as teaching aids. The creation of these materials takes a
minimum of time for the teacher, mostly time is spent on the preparation of each
frame. Gif animations are not always convenient to use, i.e. open with a browser, in
this case it is more convenient to use programs that have more capabilities, for
example, create files with the avi extension. Files with this extension can be opened
on almost any computer and are convenient because the created videos can be paused
at any time. Such programs include the Movavi program. It is designed to mount
video, record video from a monitor screen, is easy to use and has many options. that
the created videos can be paused at any time. Such programs include the Movavi
program. It is designed to mount video, record video from a monitor screen, is easy
to use and has many options. that the created videos can be paused at any time. Such
programs include the Movavi program. It is designed to mount video, record video
from a monitor screen, is easy to use and has many options.

Video editing software is needed if an unsuccessful frame is found, when you

need to remove the beginning and end of the video, insert subtitles, the title of the
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lecture, etc.

They are widely used in teaching methods of programs for recording video
from a monitor screen. For example, you need to complete and explain to students
the construction of a complex drawing. To do this, you can use drawing programs
and record the entire drawing process on a video with an explanation of all the stages
of construction. At the same time, the student learns the basics of working in
programs for making drawings - Kompas 3D, AutoCAD.

Various test items are used for quick control of theoretical material. There are
special programs for creating test items. For example, the MyTest program is a
system of programs - a student testing program, a test editor and a results journal - for
creating and conducting computer testing, collecting and analyzing results, and
giving marks according to the scale indicated in the test. This system has the ability
to create all types of tests [7]:

1) closed type - multiple-choice;

2) open type - with the introduction of the answer;

3) compliance test;

4) test to indicate the correct sequence.

Test control is widely used [8] in the study of various disciplines of higher
education. Disciplines "Descriptive geometry" and "Engineering graphics" are no
exception, because without knowledge of theoretical material and basic methods of
construction, the student has poor understanding and spatial thinking for the
implementation of drawings.

Output

This paper analyzes the reasons for the poor performance of students in
descriptive geometry and engineering graphics. Identified as external reasons, which
the teacher cannot influence, and internal, associated with the new prevailing norms
of time. Tools as software and a methodology for creating auxiliary interactive
teaching materials are proposed.

In connection with the decrease in the classroom load, the teaching material
helps students to develop and form spatial thinking, professional knowledge, skills in
descriptive geometry and engineering graphics.
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