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Studying the section «Basic properties of a function» using computer
programs for the development of knowledge and activity

In the article it is analyzed one of the main subjects of the algebra which studied at high secondary gencral
school. The intersubject communication and use of computer programs used in the course of trainifig of a
subject is estimated. Authors of article show relevance of use of the training computer program§ used for
development of knowledge and skills in pupils. And also in article use of the animation Flash program is
analyzed. The article deals with the improvement of the methodology of teaching mathematics in_secondary
schools. The methodology of teaching mathematics using special computer programs algng with the
traditional method of teaching makes it possible to explain more deeply the specific subtleti€s of a difficult
school subject. However, many kinds of such special computer programs leave a choicegfor theyteachers of
the subject and this requires the teacher knowledge in this area. In this article, a program analysis 1s provided
to help the teacher. Using the capabilities of programs such as MathCad, MS Flash gives the mathyteacher the
opportunity to create animated material for such complex topics as the rotation of geomettic fignres, the point
of intersection of figures, etc. However, the practice of using such programs bygteachers in math lessons
improves the methodology of teaching mathematics.

Keywords: mathematics, methodology, computer programs, traditional teaching ‘methods, active teaching
methods, special program, training, learning outcomes, private nicthodology, animation program.

For the Republic of Kazakhstan, the early XXIst centuryjis characterized with social and economic
prosperity based on scientific and technological progress.\\Because of the above, the process deeply
introduces information technology in the field of society,®equires specialists appropriate for the development
of education, professional qualifications, science and technology. In this regard, each country applying new
techniques and technologies to its education syStem Sheuld pay attention to its improvement. In the law of
«education» of the Republic of Kazakhstan, one of the tasks of the education system in the Republic of Ka-
zakhstan is national and universal valuesgaimed,to the formation of personality on the basis of achievements
of science and practice, development afid iardening of the profession, and identified the creation of the nec-
essary conditions for obtaining a qudlity education [1].

1. The Law of the Republicef Kazakhstan on Mass Media establishes the legal basis for informatization
in the country, regulates public relations arising from the use of the creation of electronic information
resources and information systemsy[2].

2. In this regard, thegactual problem of interpreting the subject of geometry in secondary schools has
become quite a maximum.

Nowadays itgs very effective to use new information technologies in teaching algebra and starting
analysis. Among thejcomputer programs, new teaching programs provide great opportunities to submit
concepts, that 1S;ywith the observance of traditional teaching methods, provides a new quality. On its basis,
there wasda remewal, of clarity, that is, increasing efficiency, increasing the activity of students' cognitive
actiwity, anddimproving the mechanisms of figurative thinking.

In the'study of the topic «Basic properties of a functions» the teacher should bring the following topics
to, students:

— functions and their graphs;

<elementary transformations of functions" graphs;

—even and odd functions;

— the periodicity of trigonometric functions;

— increasing and decreasing of functions;

— increasing and decreasing of trigonometric functions;

—research of function.

Everyone knows that the above topics will not be easily assimilated by school pupils. Therefore, the
teacher along with the traditional methods, referring to information technology aimed at developing
knowledge and skills of students can rely on the training of computer programs.
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Mostly learning through computer programs is a dynamic process. The main trends in its development
related to the increased use of computers in the educational process. If today to conduct research on the
computer software market, products are specially manufactured for the subject of mathematics from various
firms and private users. For example, the «Mathematics of grades 5-11, made in Russia» («1C») «All the
tasks of school mathematics» («Education-Media»), «Mathematic for enrollee» («New Disc»), Mathematics
5-11. New opportunities for mastering the course of mathematics «(«Drove's»), «Interactive mathematics.
Grades 5-9 « («Drove’s»), «The basic course of mathematics. For schoolchildren and enrollee» («Media
House»), «Algebra. 7-11 classy («KUDITS», «Cordis & Media»), Teacher of mathematics school of
Zelenograd Y.M. Astratov's programs: «The Theorem of Vietay» (for 8-9 grades), «Solving linear equations»
(for 5-7 grades) «Solving linear inequalities» (for 8-9 grades) etc., The familiar organization to publish of
electronic textbooks in our country is the National Information Center. «Mathematic» (foudl-10ngrades)
electronic textbooks are published more and finds more applications. Most of these program$'is made on'the
basis of the so-called algorithms as 1) training; 2) exercise; 3) control. Therefore, these programs workwell
as assistants to the teachers and students.

As any product is accompanied with advantages and disadvantages, when choosing'a softwate product,
it is necessary to take into account the correspondence aim of the lesson, the tasks, theiform and the type of
the lesson.

Using of special software for teaching algebra and starting analysis:

— increase of motivational basis of students; development of creatiye abilities;

— for formation of mathematical thinking;

— for mobilize students for research;

— for self-government;

— to promote development of logical thinking and the ability tomemorize,

Computer programs that are carried out in a certain, direction ‘taust use modern achievements of
computer technology, that is, high-quality graphics, animation;48ound support, video clips and other
multimedia tools.

In the preparation of effective training systemsgitais negessary to take into account student interactions
in the computer system didactic and psychological@equirements and principles. A distinctive feature of self-
learning computer programs for training, the presence,of direct or any interaction through technical way of
interactive influences between the student and teacher. For this reason, the choice of special programs should
take into account the interactivity of trainigg computer programs, that is, it is possible to immediately answer
the questions and actions of students,Gin addition to determine the receipt of the question, provide
information, offer information to thegtudent:

If a close relationship is found between the computer and the student, then such training is called
interactive. As a rule, such a relatienship*among students is observed when trying to find a decision to any
task. The main aim of interactive leatning is to teach students to find answers to tasks by themselves. When
students are given ready answers, their mental activity will not developed. When they are used to solve a
problem themselves, their mentalfactivity increases.

In studying the discipline, using of application programs when submitting specific information should
satisfy the following prin€iples:

1. Trainingymaterial software equipment correspond with the system of education of pupils of a certain
age, smoothlyppresented in a familiar language of students. In other words, the presentation of teaching
materials(shoefilddbe understandable to the learners, but should not be very easy. Because the material is easy,
the studentsshave less interest in it.

2. Applied software is designed to perceive visual information, and for high school students are directed
toithe adoption of information through logical thinking.

3, Applied software should develop the students' visual and logical thinking.

The teacher tells to students some information, that is, explains to them. Teacher believes that all
students have fully accepted the information. But, while teaching the 25-30 students at the same time, the
teacher can not match the pace of training, the meaning of interpretation of information in the particularity of
each student, because their characteristics are different. Many teachers conduct lessons «at an average pace»,
considers the «convenience» of secondary students. Classes with such a pace is not very convenient for all
students. Because weak students can not keep up with the «average impulse», that is, they do not understand
what the teacher said. In this case, we can say teacher made a «mistake». And, begins braking in the
development of students taking quickly what the teacher said, they start to get bored because the teacher
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slowly reports and the material that they study becomes «easy». In addition, since the teacher conducts a
lesson considering the level of knowledge of the «average» student, a certain part of the knowledge remains
unexplored. And, multi-level is responsible for the didactic criteria of applied software equipment. In the
choice of the content of education should be taken leadership of science, system, accessibility, continuity,
life cycle, as the basis of the principle of learning; In the choice of teaching methods, the visibility related to
the content and tasks of the principle of consciousness and activity of students in learning coordination of
various methods is taken to guide the teaching. In Table, considered the selection of levels of didactic criteria
for applied software equipment (ASE) for cycles of disciplines of mathematical and scientific natural
sciences.

Table
Didactic criteria of the ASE selection’s levels
ASE Components of the learning process Personal
level Elements 1
cvels Aims Stimulate Content Method QMter tools
1 Acceptance, | Understand, | Achievements, | Understanding | Reproduetive) Graphics,
Understanding| remember | Positive emotions |the theory of the @explanatory- animation
when using a PC nucleus, illustrative
2 Awareness, |Clarification Cognitive 1-level Problematic Hypertext
approval approval knowledge dictionaries,
extension encyclopaedia
3 Application, Self- Self-affirmation Additional Problematic All the 1-2
analysis education Stady Materials levels

The content of education, as indicated abové, is the difference of criteria. The first is the level of
cognitive. This level as a help provides training materials, training the basic content based on specific
discipline.

If you clarify on the basis of the agreement, while studying the topic «Trigonometric functions», you
can use the program «trigonometry for the bestwithat is, after introduction with the theory the student begins
to perform test tasks. If necessary, the student checks the answers or reads the theory, can see solutions or a
schedule. Each student works at his\own pace, after solving one task will take place in another. Under this
program, the form of training an‘@rganization the degree of independent work is characterized by a volatile
independent work.The usingfof progtam is simple. A student who is familiar with the technology can work
without a teacher on the computer,jand there are also many instructions in the program.

Algebra lessons use two types of information technology: presentations and slideshows. These allows
students to visually understand the material.

The presentation 1Sithe’provision of information to the teacher's front work, and also consists of slides.
Basic forms of‘given mformation - text, drawings, schemes [3].

At thedessonithere are different types of electronic devices:

— imlageqn the form of audio-video and presentation;

~Togetheyreceived the forecast and again checking decisions, the posing of problematic issues, in itself
againghere 1s a combination of illustrative materials;

— quiz, crossword, games test knowledge on their own and front;

= including covering different branches of knowledge in one lesson, involving, accepting the image of
the world, giving the opportunity to fully show the material to prepare a form of the lesson on the topic;

— using the Visual Basic programming language, production of electronic channels to classes is the best
relationship of the student with the computer (done by the teacher,accepted the objectively-oriented
programs )

Frequently used information technologies in the learning process can be divided into two groups:

1. World and local INTERNET (methodical instructions in electronic form, server of distance learning,
applications) using network technologies.
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2. Technologies oriented to the local computer (training programs in the process of a specific computer
model, electronic tasks of the demonstration program, control programs, didactic materials) [4].

Funds for training. 1.V. Robert showed the following methodological goals aimed at teaching the use of
software tools effective in the traditional educational process:

— privatization and differentiation of the learning process;

— implementation of communication control and error diagnosis;

mthe implementation of self-learning activities and self-correction (correction);

— to win the study time taking into account the performance of difficult computer work by a compter;

— visualization of educational information;

—modeling the educational process or presentation;

— conducting laboratory work in artificial conditions of real experiments or experimental computess;

— forming the ability to find optimal solutions in different situations;

— the development of a certain type of thinking (for example, through a software imagetool or through
software or the setting of game situations);

Formation of culture of cognitive activity, etc.

Information technologies for teaching - new opportunities for transferring kmowledge (changing
pedagogical action,), making knowledge, assessing the quality of education, it is née€ssaryato’understand the
educational process of a student's personality for comprehensive formation'as an applicationyof information
technology

The main goal of Informatization of education — is «in the information/seeiety students in home, public
and professional spheres of action, mixing fully and effectively» [5].

In the subject Algebra and the beginning of the analysis, among the topies that we noted in the above
there are topics leading to the work with the function graph. It is\clear that it is not easy to learn for all
students. Therefore, even if you can draw charts on the board, mixing of animations is not possible without
special programs. For example:

— functions and graphics;

— elementary transformations of function graphs;

— periodicity of trigonometric functions;

— mincrease and decrease of functions;

— increase and decrease of trigonometric/functions s

It is appropriate to apply a special adimation program «Flash animation program» on the topic of the
study of functions. Today, this programi s, particularly in demand for the convenience of its facilities. This
program contains:

— vector graphics;

— using animation;

— the ability to create interactiveielements of the interface;

— support for various graphic formats, (as well as raster graphics);

— enable Flash m@vies'in HPFML format;

— The ability to watch Flash movies in a Web browser;

—Due to th€ availability of various visual tools it is possible to uncover all aspects of the graphics
function [6].

The mainy task of information systems in the spheres of education and science is the creation of
scientific| bases ffor the application of information systems in the sphere of education and science, the
definition ofiscientific directions of information systems in education, this:

#the analysis of social compatibility of information systems in the sphere of education;

— computer technology, provision of disciplines with scientifically-methodic which connected with new
information technologies;

mprovision of educational institutions with hardware in connection with the passage of time;

— definition of pedagogical and psychological foundations in training specialist.

Approach to the world standard of education,it's using the method of open learning.
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Bisiim MeH OeJiceHaITIKTI JaMbITY YIlIiH « DYHKUMSHBIH Heri3ri Kacuerrepi»
06JIiIMiH KOMIIBIOTEPJIiK OaraapjaMaJiap KeMeriMeH OKbIIIYIPETyY

Makasazia xaJmsl 0iiM GepeTiH opTa MEeKTENTiH anredpa MoHiHIe OKbITHUIATEIH 0acThl TAKBIPBINTAPIBIH Oipi
tangaHbl. [IoH OKBITY OapbIChIHIA KOJNAAHBUIATHIH MOHAPANBIK OaiinaHbICTAp, aTabillyyOyriHae MaHbI3IbI
60JTBIT TAOBUTATHIH KOMITBIOTEPITIK OaFaapiIaManapasl KONAaHy capanTtaiisl. ABTOpJIap OKYyLIbLIApIbIH Oiimi
MEH iCKepIiriH /JaMbITaThIH YHpETyIl KOMIBIOTEpNiK Oarmapiamaiapibl KONMA@HYIbIH KOKEHKEeCTLTiriH
KopbIThIHABUTaAbl. CoHbIMEH Katap Makanaga Flash aHMMamusuibIKy, OarmapiaMachiHbIH —KOJIAAQHBLTYbI
Oepinren. Opra 6iiM Oepy MekeMelepiH/e aca MaHbI3bI opi KYpfiesi \CaHalaThIH MaTeMaTHKa IIOHIH OKBITY
OMICTEMECIH JKEeTUIIIPY TaKbIPBIITA KO3FAILABL J{aCTYpIli OKBITY),oICReMECIMCH KaTap, OKBITY dicTeMeciHie
JKAHAIIBUIIBIK Opi GachIMABUIBIK TaHBITHII OTHIPFAH apHailbl@arjapliamMaiap KeMeTiMeH OKBITY IOH/I
OKYILIBUIAP/IBIH TONBIK TYCiHyiHe KeMeriH Turizemi. Afidiinal \apHaiiel Oarmapramanap Typiepi eTe Ke
OONFaH/BIKTAH Jla, TIOH MYFAIIMi YIIiH TaKbIPbINThLalyrad (yHKIMAIApb! Colikec KeneTiH OaraapiiaMaHbl
TaHIay Ja aca MaHeAbl. OCbl TYCTa MyFaliMI€é KOMEK pPeTiHIe Makaitaja KepCeTiIeTiH Taixayniap
yeotabuiabl. MatCat, MS Flash, tarel Gacka OarqapgaManapra jKYriHy aHUMAlMsUIBIK MaTepUajiap YChIHY
apKBUIbl OKYIIBIHBIH KEHOip reoMeTpHsIIbIK JICHeIePAiHgKNbIHIBICHIH HeMece KHBUIBICY HYKTEJEPiH aHBIK
enecTeTyiHe Karaail xkacanapl. Jlecek Te, €H anaBIMEH, MyFaliMHIH €31 arainraH OarmapiaMaiapibl TOJBIK
Hrepyi aca MaHbI3IbI 0OJIabI.

Kinm ce3dep: mMatemarnka, oficTeMe, KOMITBIOTEPIIK Oarmapiiama, JOCTYPJIi OKBITY SIiCTEMECi, OKBITYIBIH
Gencenni axmicrepi, apHaiibl Oarnapiiama, OKBITY HOTHIKECI, XKEKe icTeMe, aHUMalMsUTBIK OaFaapiama.

VY.A. Kocreifaesa, W.C. Kayeimoek, JI.K. [lleruposa, H.b. Muxaiinosa

HN3y4yenne pasgesa «OcHOBHBIE CBOICTBA (PYHKIIUM» C HCIOJIb30BAHUEM
KOMIIbKTEPHBIX MPOrpaMM /JIsl PA3BUTHSA 3HAHUM U JeATeJIbHOCTH

B crafbe npoaHaIM3upoBaHa OHA U3 TIABHBIX TeM alareOpbl, U3ydaeMol B cpeiHel o0meobpa3oBaTeabHOM
mkoedie. OUEHEHBI MEXIpPEAMETHas CBA3b U HCIONb30BAHME KOMIBIOTEPHBIX INPOTPaMM, MPUMEHSEMBIX
BTIpoliecce (oOyueHUs] TMpeAMETy. ABTOPHI IOKAa3bIBAIOT AaKTyalbHOCTh HCIONB30BaHUS OOyJaromux
KOMITHIOTEPHBIX NTPOTPaMM, UCTIONB3YEMBIX AT Pa3BUTHUS 3HAHUH M HAaBBIKOB Yy ydamuxcsa. Kpome Toro, nana
TeXHOJOTHsT  paboThl  mporpamMmHoro  mpoxaykra  Flash.  ABTopamm  paccMOTpeHBI  BOIIPOCHI
COBEpIICHCTBOBAHMUSI METOAMKH IIPEIOJaBaHMs MAaTEeMaTHKH B CpefHed mikone. MeToawka NpernofaBaHus
MaTeMaTHKA C HCIHOJIb30BAaHUEM CIICIHAIBHEIX KOMIBIOTEPHBIX HPOrpaMM BMECTE C TPaJUIHUOHHEIM
METOJIOM OOydYeHHs JaeT BO3MOXKHOCTH Ooiiee IIy0Oske OOBSCHUTH CIENHU(pIUECKHe TOHKOCTH HEJETKOTO
MIKOJILHOTO TpeiMeTa. B aTol cTaThe B IOMOIIb YUUTEIIO JaH aHAJIH3 BO3MOXKHOCTEH TaKHX IPOTpaMM, Kak
MathCad, MS Flash u gpyrue, KoTopbie MPEAOCTABISAET YIUTEIIO MATEMATHKHA MPEUMYILECTBA B CO3AaHUU
AQHUMALMOHHBIX MAaTepUalioB Ul TaKWX CJIOXKHBIX TEM, KaK BpAlICHHE IeOMETpHYecKux (uryp, Touxa
nepecedeHus: puryp u T.1.

Kniouesvle crnosa: MaT€MaThKa, METOAUKA, KOMIIBIOTEPHBIC IPOTrpaMMBbl, TPAAUIIMOHHASA METOANKA 06yquI/m,
AKTUBHBIC MCTOABbI O6y‘{eHI/I$I, CIicliMaJibHas 1nmporpamMmma, 06yquHe, pe3yibTaT 06yquI/I${, JacTHast METO/IUKA,
AHUMallMOHHas IporpamMmmMma.
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