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Abstract

The article discusses the features of the organization of the educational process using
the dynamic GeoGebra environment. A description is given of the methodological and
technical stages of developing an interactive worksheet as an effective didactic tool. The
content of the work presents examples of tasks from the "Similarity of Triangles™ section in

geometry and an algebraic task.
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Introduction

Recently, computer programs are used more often for teaching various educational
subjects. The use of various software packages during the study of mathematical subjects has
become especially relevant. Among the main classes of mathematical packages are:

» computer algebra, an open system designed to perform numerical and symbolic
calcula-tions, and to construct two- and three-dimensional images, as well as for the
construction of two-dimensional and three-dimensional images (Maple, Mathematica,
MatLab, Mathcad etc.),

» dynamic geometry, an interactive geometry environment (IGS) for building geometric
models that performs dynamic measurements and calculations of their various
parameters and characteristics (GeoGebra, Cabri Geometry, C.a.R., GeoNext, DG,
Mathematical Designer etc.).

Almost any interactive geometry environment allows you to perform constructions
quickly and accurately, to build models in plane and space, as well as to perform research
using manual or automatic changes in the position of objects.

A special place among such programs is IGE GeoGebra, which allows you to create
dynamic drawings, diagrams, models for teaching geometry, algebra, physics and other
subjects. The main idea of this program is an interactive combination of geometric, algebraic
and numerical representation. It establishes a connection between geometry, algebra and
mathematical analysis.

On the one hand, GeoGebra is an interactive geometric program, and on the other
hand, you can enter equations and coordinates at the same time [1, 2].

Conflict Setting
The modern period of informatization of education determines the development of
new approaches and the need for improvement of mathematics teaching methodology in
public educational institutions.
The effectiveness of the implementation of information and communication
technology (ICT) tools in the educational process lies in the fact that:
> on the one hand, it mainly contributes to the deepening and expansion of students'
theoretical knowledge base, giving practical value to learning results, strengthening
educational and cognitive activities, creating conditions for individual abilities, based
on this, for the development and full disclosure of the student's independent way of
thinking,
» on the other hand, it qualitatively changes the role of the teacher. The teacher becomes
a partner who organizes, supports and evaluates the student's educational work.

Materials and methods
How to work with GeoGebra tools?

> First activate the tool.

» When opening the program for the first time, it is in English language (Fig. 1), but we
can change it very easily. All commands, tips and tools. For example, we can get the
Armenian language through Options—language— Armenian.

First, we introduce students to the main window of the GeoGebra program, in the
upper part of which the menus and the "Toolbar" are presented. (Fig. 2).
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Fig. 1 Steps to choose a language

The first line at the top - the menu has a list of File, Edit, View, Settings, Tools,
Window, Help — holds out the "Main Menu". By running it with the cursor, we can see lists
of commands appear. Using it with the cursor, we can see lists of commands.

File Edit View Options Tools Window Help

DRERENCERANER
) Algebra | » Graphics

Fig. 2 ""Menu" and ""Toolbar"

The next row of squares with pictures is called the Toolbar, which contains the tools
used.

By clicking on the small triangle in the lower right corner of each tool, we can select
the necessary tool from the appearing list (Fig. 2).

The main part of the window is the "Canvas", the field of constructions. The "Objects
panel” on the left side of the canvas is used to register constructed objects (points, lines,
segments, vectors, equations, etc.). An object built on the canvas or its assignment can be
made invisible or shown [2].

Using the geometric tools provided in the Toolbox, we can draw geometric shapes on
the graphics part of the canvas. At the same time, the corresponding coordinates and
equations in the "Objects panel” will be displayed in an algebraic representation.

On the other hand, you can directly enter algebraic data, commands, and functions in
the input line using the keyboard. In this case, all images will be displayed simultaneously in
the graphic part.

The purpose of the article is not to present all the tools and commands of the program,
but to use some of them in solving various mathematical problems.

Research Results

Problem 1: A triangle ABC is given and it is known that the segment connecting the
points D and E (D € AB and E € AC) is parallel to the side BC. Prove that triangles ABC
and ADE shown in figure (3) are similar.
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A

B C
Fig. 3 Given triangles ABC and ADE

The similarity of the mentioned triangles can be proved using the following properties:
1. according to the ratio of surfaces: (Spagc/Saaper = k*2) (Fig. 4),
2. according to the ratio of the perimeters: ( Paagc/Paape = k) (Fig. 4),
3. by definition, the angles of such triangles are equal (Fig. 5).
In order to calculate the similarity coefficient of triangles, it is necessary to fill the
input windows while changing the positions of points A, B and C (Fig. 4).

1) a)SAABC = 13,5, SAADE = 6, k2 = ?J = 2,25 b) SAABC = 22,5, SAADE = 10,

AADE

J2 = 3a4BC _ 3 75,

SAADE

2) Prape = 19,26; Pagpp = 12,84, k = Paspc _ 1,5.

PpaADE

Fig. 4 Similarity of triangles according to ratios of areas and perimeters

The corners of triangles DE || BC = AABC and AADE are equal
respectively. According to such triangles, AABC ~ AADE.

Solving algebraic text problems using the GeoGebra dynamic environment by drawing
geometric images on computer screens makes the organization of the educational process
more meaningful.

Consider solving an algebraic text problem with 1IGS GeoGebra.

It gives you a chance to create dynamic diagrams while solving an algebraic text
problem, while presenting an interactive combination of geometric, algebraic and numerical
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representation of the problem condition and solution, which makes the solution of the
problem clearer and more visible.
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O F=(614,299)3

O 7= 41.35° : =

®) n = 62.79° : g l056279" &
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LABC = LADE =62.79°, LACB = ZAFED =41.35%°,

Fig. 5 Like the corners of triangles

Problem 2. Two cars left the village at the same time for the city, which is 180 km
away from the village. One car arrived in the city 45 minutes later than the other because its
speed was 20 km/h slower. How fast was each car?

(K]~ > 24N =z]aa
) I = (v, 20) =y + ;
= |
- . [
© | H=(0 20) : y | |
20 ' !
q2 = Polygen(K,J,1, H) H I ['s]
() D
= 180 E
15
h = Segment(H, K, q2) H
()
= 20
(:) i = Segment(l,H, q2) H 19
= 9
j = Segment(J,|,q2} H "
()
= 20
A |k JB
k = Segment(K, J, q2) : oY 5 il 1
(&) '
= 9 |
|
E = Intersect(c,]) : T |
O i
= (9, 18) [
[
—+ Input... Ll =10 E

Fig. 6 Representation of the problem conditions on the canvas

Let's define a rectangular coordinate system vOt, where the horizontal Ot axis will
indicate the time expressed in hours, and the vertical Ov axis will indicate the speed
corresponding to time t, expressed in km/h.
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Fig. 7 Objects panel and geometry view

JB = 45 minutes = >hours;$; = 135km, DH = #; Spem = Sypcp = 180 — 135 =

80(km/h). Answer: 60(km/h), 80(km/h)
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Fig. 8 Geometric representation of the problem

According to the well-known formula s = vt, the distance traveled by vehicle 11 is
determined by rectangle ABCD, and by KJIH, the distance traveled by vehicle I is determined.
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The algorithm for passing the distance traveled is shown in Fig. 6. The next step is to
determine the areas of all rectangles - shown in Fig. 7.

In the input window, we enter the lengths of the sides of the rectangles ABCD and
KJIH so that their areas are equal to 180 (according to the s = vt banana-form). After which
the surfaces of the resulting rectangles are automatically filled in, and it is shown that: Sygcp=
SK]IH =180, Spgm = S]BCE

The geometric interpretation of the solution of the above problem (the stages of
solving the problem are shown in Fig.6 and Fig.7) is shown in Fig.8.

It is also remarkable that the program considers the inverse relativity of time and speed
and automatically constructs that curve [3].

Conclusion
As a result of solving and researching the mentioned problems in the 1GS GeoGebra
interactive environment presented in the article, we came to the following conclusions:

1. Mathematical problems and non-traditional description of their solution processes
using the GeoGebra program make it possible to make the presentation of the material
attractive and interesting.

2. While filling in the input window, it is possible to change the initial data of the
problem at the same time and compare the results, thanks to which many patterns
become visible and verifiable.

3. Thanks to the automatic algebraic calculations performed in the input panel, it
becomes possible to avoid the delay in the process of solving the problem and save
time.

4. The problems with the GeoGebra program presented in the article, with the described
solution steps, can be a methodological basis for solving similar problems, as well as
for teachers to organize open classes.
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UuetUuShuyu3hr tUUULYULH UL UbMNTHURULNRE3UL UTSUUNRUL
PNRLEPNRUY « GEOGEBRA» hlLUUPLULUL TOruarh UbPUNUUUR

Jdwpnwuywu 4.2., Qwpnipynityw b.Jd., Gupunjuu .U, Unwdjwu U.U.
Gnphp inGlutininghwlwt hwdwuwpwb

“huwpyynw £ «GeoGebra» nhuwdhy dhowywiph Yhpwndwdp nunuwlwu
gnhpdpupwgh Ywqdwybpwydwu  wnwuduwhwnyniyeniuubpp: Spynd £ hunbpwlyuinpy
wpfuwwnwupwiht  phpehYh’ npwbu  wpyniuwdbn  nhnwlwhy  gnpdhph  dowldwl
dbpnnuwiwu U wbGuupluwlwu thnytGph punipwghpp: LEGPYwjwgund Gu  fuunhpubph
(nddwu ophuwyubin:

Pwtwih pwnbp. dwptdwnhlwlwu thwebpubp, Yuwy, optlunubph Juhwuwy,
ghpdhpwnwpwy, unbnuwwn, Ynnpnhuwwnubip:

PABPABOTKA METOJOJIOI'UHU ITPEITIOJABAHUSA MATEMATHUKHN B BY3AX C
HCIOJb30BAHUEM ITUHAMUYECKOM ITIPOTPAMMBI «GEOGEBRA»

Bapaansin B.3., Apytionsn U.B., I'ancrsan I'.A., Anamsan C.A.
[ hwunckuy mexHonao2uyecKull YHUgepcumem

PaccmoTpenbpl 0COOEHHOCTH OpraHm3anuM y4eOHOro Ipolecca ¢ HCIOJIb30BaHUEM
auHaMudeckoi cpenbl «GeoGebray. JlaeTcs ommcaHue METOJOJOTHUECKUX MW TEXHHUYCCKUX
ATanoB pa3pabOTKH MHTEPAKTUBHOIO pabodero jucra Kak 3PQPEeKTUBHOTO TUAAKTUYECKOTO
cpenctsa. [IpencraBieHbl IpUMEpBI pellieHus 3a1a4 ¢ npumeHernem GeoGebra.

Knwouesvie cnoga: MateMaTudecKue MAKEThbl, MOJIOTHO, MaHENIb OOBEKTOB, IaHENb
MHCTPYMEHTOB, KJIaBUaTypa, KOOPIUHATHI.
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