Proceedings of IYSC, (2021), vol. 10 .
Jeeeeting= & (@2)a0 2021 International Young

Journal homepage: http:/journals.sdu.edu.kz/index.php/iysw Scholars’ Conference

INTEGRATED EDUCATION IN MATH AND COMPUTER SCIENCE

Gulshat Duisenova, Ibrakhimova Tokzhan, masters student
Suleyman Demirel University, Kaskelen, Almaty, Kazakhstan



INTEGRATED EDUCATION IN MATH AND COMPUTER SCIENCE 319

Abstract
The given article deals with the essence of the integrated lessons and their value in the
modern educational process. The necessity to conduct the integrated lessons is shown on the
basis of concrete examples. Characteristics of the structure of the integrated lessons are
revealed in the article. In today's information society, the ability to use modern information
technology is equivalent to the necessary reading and writing skills for every member of
society. Accordingly, the key task is the formation of the information culture of students, that
is, to teach them to effectively use information in everyday life, developing the skills of
searching, analyzing, processing, storing and disseminating information. This article shows the
benefits of using integrated lessons. In addition to engaging students in an appropriate
curriculum, encouraging students to discover the connections between mathematics and
science helps show students why learning mathematics is valuable. Opportunities for the
comprehensive teaching of mathematics and computer science were identified.
Keywords: integration, lessons, training, informatics and mathematics.
Tyiiingeme.

Makanana uHTEerpanusuianFaH cabakTapAblH MOHI JKOHE ONapiAblH Kazipri Oimim Oepy
npoueciHI[eri MaHBbI3bI KGpCGTiJ’IFeH. HaKTH MbICATIAAp HET i3in[e HUHTCrpalusIaHraH
cabakTap/ bl Kanai )Kyprizy KepekTiri kepceruireH. KipikTipiiareH cabakrap KYpbUIBIMBIHBIH
©31HE TOH EPEeKIIENIKTepl aHBIKTaNbl. BYriHIi akmapaTThIK KOFamjaa Kasipri akmapaTThIK
TEXHOJIOTUSUIApABl KOJIaHa OiTy KaOuIeTTi KOFaMHBIH 3pO0ip MYIIEC] YIIiH KaXKeTTi OKy Ka3y
OlmikTepiMeH Tere-TeH caHanyaa. OChIFaH CoOMKeC, CTYACHTTEPAIH aKMapaTThlK MOJIEHUETIH
KaJIBIIITACTBIPY, AFHU aKIapaTThbI i3ney, Tajjaay, oHACY, CAKTay KOHC TapaTy darAbUIapbIH
JaMbITa OTBIPHIN, KYHAENIKTI eMmiple THIMAI MaiganaHyra YHpETy ©3eKTi MIHAET OOJbII
tTabbutazpl. by Makanmama KipiKTIpUIreH cabakTapAbl KOJIJaHYABIH apThIKIIBIIBIKTAPhI

KGpCCTiHF CH. OKYI_HBIJ'Iap,Z[BI THICTI OKYy 6aF,Z[apJ'IaMaCLIHa KbI3BIKTLEIPpYJaH 6acKa, MaT€MaTHuKa
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MEH JKapaTbUIBICTAHY FHUIBIMIAPBIHBIH apAChIHAAFbl OailIaHBICTB aHBIKTAYFa BIHTAJAHBIPY
OKyIIbUIApFa MaTeMaTHKaHbl OKYAbIH HE YIIiH KYHJIbl €KEHIH KepceTyre KOMEKTeCei.
MaremaTika MeH HH(POPMATHUKAHBI )KaH-)KaKThl OKBITYIBIH MYMKIHIIKTEP1 aHBIKTAJIJIBL.
Tyuinoi co30ep: MHTErpaLysl, cabakrap, OKbITY, HH(pOpPMaTHKa )KOHE MaTeMaTHKA.
AHHOTALUSA

B craTbhe pacKphIThI CYIIHOCTH HHTETPHUPOBAHHBIX YPOKOB M MX 3HAYCHHE B COBPEMEHHOM
oOpa3zoBaTensHOM Tmporecce. Ha OCHOBe KOHKPETHBIX HPHUMEPOB IIOKa3aHO, KakK HaJo
MPOBOJIUTh MHTETPHUPOBAHHBIC YPOKH. BBISABIEHBI XapakTepHble OCOOEHHOCTH CTPYKTYPHI
MHTETPUPOBAHHBIX YpPOKOB. B coBpeMeHHOM HH(POPMALMOHHOM OOIIECTBE CIIOCOOHOCTH
HCIOJIb30BAaTh COBPEMEHHBIE MH()OPMAIMOHHBIE TEXHOJOTHMH AKBUBAJICHTHA HEOOXOIMMBIM
HaBbIKAM UYTEHHS M MHUCbMa JJIS KaXA0ro wieHa oOmiectBa. COOTBETCTBEHHO, KIIFOYEBOU
3ajaueil sBrsieTcst popMupoBaHUe HH(OPMAIIMOHHON KYJIbTYPBl YYalluXcsl, TO €CTh HAYYHTh
X 3(G(}EKTHBHO HCIONB30BaTh WH(MOPMAIMIO B TOBCEIHEBHOW >KM3HU, Pa3BUBas HABBIKU
MIOUCKa, aHaJn3a, 00pabOTKM, XpaHEHHUs U paclpocTpaHeHus uHpopmaruu. B 370l craTtbe
MOKa3aHbl MPEUMYIIECTBO MCIIOIb30BaHU HMHTETPUPOBAHHBIX YPOKOB. [loMHnMo BoBIeueHUs
yyalluxcs B COOTBETCTBYIOILYIO Y4eOHYI0 POrpaMMy, MoOyKIeHUE YUaIUXCsl K OTKPBITHIO
CBSI3eH MEXJy MaTeMaTHKOHM M eCTECTBEHHBIMH HayKaMU ITOMOTaeT MOKa3aTh y4alluMcs,
MOoYeMy H3y4YE€HHE MaTeMaTHKHU SIBJSIETCS LEHHBIM. BBUTH oIpeneneHbl BO3MOXKHOCTU IS
KOMILJIEKCHOT'O 00y4YeHHsI MaTeMaTUKe U HH(POPMATHKE.

Knwouesvie cnosa: HUHTCrpanusd, ypokKu, 06yquHe, I/IH(I)OpMaTI/IKa H MaT€MaTHKa.
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Introduction
Integration is a deep interpenetration, the merging, as far as possible, in one educational
material of generalized knowledge in a particular field. The concept of "integration™ can have
two meanings:
a) creating a holistic view of the world around students (here integration is considered as
the goal of learning);
b) finding a common platform for bringing knowledge closer together (here integration is

a learning tool)

First of all, it is the intensification of cognitive interest and the process of developing general
educational skills based on solving the same question of the integrated course. This creates a
prerequisite for the integration of the teaching process, when teachers of different cycles work
together on a given topic. They can teach a lesson together or separately, but the result is
achieved only by their combined efforts.

There are a number of reasons why integrated lessons are needed. First, the world
around children is known by them in its diversity and unity, and often the subjects of the school
cycle, aimed at studying individual phenomena of this unity, do not give an idea of the whole
phenomenon, dividing it into disparate fragments. Secondly, integrated lessons develop the
potential of students themselves, encourage them to actively learn about the surrounding
reality, to understand and find cause-and-effect relationships, to develop logic, thinking, and
communication skills. Third, the form of integrated lessons is non-standard and exciting.The
use of various types of work during the lesson keeps the students attention at a high level,
which allows us to speak about the sufficient effectiveness of the lessons. Integrated lessons
open up significant pedagogical opportunities. Such lessons relieve fatigue, overstrain students
by switching to a variety of activities, dramatically increase cognitive interest, and serve to

develop students imagination, attention, thinking, speech, and memory. Fourth, integration in
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modern society explains the need for integration in education. Modern society needs highly
qualified, well-trained specialists.To meet this need: the training of educated, well-trained
professionals should start from the lower grades, which is facilitated by integration in primary
school. Fifth, integration provides an opportunity for self-realization, self-expression,
creativity of the teacher, promotes the disclosure of abilities.

The advantages of integrated lessons are that they:

a) they contribute to increasing the motivation of teaching, the formation of students
cognitive interest, a holistic scientific picture of the world and the consideration of the
phenomenon from several sides.;

b) to a greater extent than ordinary lessons, they contribute to the development of speech,
the formation of students ability to compare, generalize, draw conclusions, intensify the
educational process, relieve overstrain and overload;

c) they not only deepen the understanding of the subject, expand the horizons, but also
contribute to the formation of a versatile, harmoniously and intellectually developed
personality;

d) integration is a source of finding new connections between facts that confirm or deepen
certain conclusions of students ' observations in various subjects [2].

The structure of integrated lessons is characterized by clarity, compactness, compactness,
logical interdependence of the educational material at each stage of the lesson, and a large
informative capacity of the material. In the form of integrated lessons, it is advisable to conduct
generalizing lessons that reveal the problems that are most important for two or more subjects.
Integrated lessons are an essential part of the system of inter-subject communication.The
material of such lessons shows the unity of the processes occurring in the world around us,
allows students to see the interdependence of various sciences. In computer science classes,

interdisciplinary connections of computer science and mathematics are carried out. The task of
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the teacher in these lessons is to form the student's information competence, the ability to
transform information objects in practice with the help of information technology tools. Such
lessons also allow you to clearly show the connection of subjects, teach you to apply theoretical
knowledge in practice, practice computer skills, activate the mental activity of students,
stimulate them to independently acquire knowledge. Each student works actively, the children
develop curiosity, cognitive interest. These lessons are taught by two subject teachers, for
example, in our case, a math teacher and a computer science teacher.

The lesson offered by us is an integrated lesson in geometry and computer science in
the seventh grade when studying the topic "Angles". When creating this integrated lesson, the
first thing that was done was to coordinate the curricula for the subjects: mathematics and
computer science, discuss and formulate general concepts, agree on the time of their study, and
hold mutual consultations with teachers. Then the approaches to the study of the same
processes were considered. After that, a plan for the topic of the lesson is drawn up.

As you know, the drawing plays a special role in the study of the geometry course.
Along with the development of logic of thinking, the ability to reason, argue, prove, the most
important task of teaching geometry is the formation of students ' spatial representations,
geometric vision.Logical thinking in teaching geometry cannot fully develop outside of the
organic connection with the development of imaginative thinking: if deduction is a means of
organizing geometric material, a way of presenting it, spatial forms constitute the very subject
of geometry, its "living soul". The drawing is a material embodiment, a model of an abstract
geometric image — a geometric figure.In planimetry, drawings, unlike stereometry, do not
distort the relations between the elements of geometric shapes, being in the sense of their
adequate visual images, this determines their didactic role.

When introducing and learning new concepts in geometry, drawing plays an important

role. For concepts whose definitions serve only for their introduction and do not work further
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in deductive reasoning, it is enough after passing the stage of their initial development to be
able to recognize the drawing and build the corresponding figures. Such concepts include a
segment, triangle, quadrilateral, polygon, adjacent angles, vertical angles, the outer corner of a
triangle, (polygon), the diagonal of a polygon, the center of a circle, chord, diameter. Therefore,
in the lesson, we suggested that students perform the construction on the computer. For
example, the LOGO language in the seventh grade in computer science is studied in a special
ALPLogo environment. Commands in it will also be performed by the Turtle. The turtle moves
around the working field. By executing the commands given to her, she can draw something
anywhere in the working field by raising and lowering her pen.The main window of the
ALPLogo programming environment consists of two main parts: the program field (Code area)
and the working field (Graphics Area). The code area is a simple text editor. Here are the
commands that the Turtle must execute. And the graphics area on the right is the" territory " of
the Turtle. The task of the Turtle is to execute programs written in the Code Area. When you
click the Start button on the toolbar, it starts executing the program. Like every performer, the
Turtle has its own command system. [1]

In order for it to move in a straight line, two commands are provided-forward and
backward: forward <number of steps> back <number of steps> The turtle can turn right and
left at any angle. To do this, the following commands are provided: right <corner> left <corner>
The Turtle commands are very simple: forward, backward, right, left. You can use these
commands to draw lines and various shapes.But to do this, you need to use the commands
"lower the pen", "raise the pen". After the command "put down the pen", the Turtle, moving,
leaves a trace. So that she does not draw lines when moving, she needs to give the command
"lift the pen™. In the initial position, the Turtle's feather is raised and the head is pointed up. To
return the Turtle from any point of the working field to its original position — the center of the

field, you need to set the command "home". At the same time, the graphics on the working
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field are not erased. If you need to erase the graphics, you need to ask the Turtle to clear the
command.

Discussion

As a rule, students are happy to work with this program and at the same time learn the
basic concepts without noticing. Thus, integrated lessons in mathematics and computer science
allow you to get a synergistic effect and knowledge is absorbed more effectively. At the same
time, the assimilation of mathematical concepts is faster, since everything becomes clear by
means of information technologies. And computer science is revealed as an applied science
and shows the possibility of its use in the study of various branches of knowledge — in
particular, mathematical. In math lessons, it is also very effective to consolidate and summarize
the knowledge gained through presentations created by the students themselves. Therefore,
students should present the results of this lesson in the form of a presentation.

Conclusion

Integration is a necessary condition for the modern educational process, its possible
implementation within the framework of any school would be the transition of this school to a
new quality level of education. The use of computer technologies increases the level of self-
preparation for lessons, makes the learning process more interesting; creates new opportunities
for the formation of unprecedented creative professional skills; In addition, this corresponds to
the level of social demand for schools by the state. Thus, we see that integrated lessons give
the student a fairly broad and vivid idea of the world in which he lives, about the relationship
of phenomena and objects, solve many individual problems and their totality. The forms of the
lesson may be different, but each should have enough material for the exercise of the™ active

forces " of the child, given to him by nature.
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