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The problem of the introduction of free and open source software in the
process of preparing future teachers of mathematics, physics and computer science
through the definition and justification of pedagogical conditions. Defined
organizational and pedagogical conditions related to the preparation of subjects to use
the software and its methodological support, rational and balanced selection of free
and open source software, which in turn, contributes to a modern outlook on
information processes and their implementation. For psycho-pedagogical conditions
of formation of motivational foundation attributed the use of free and open source
software and its implementation psychological techniques, diagnostics
implementation of the learning process and adaptation of free and open source
software in educational activity. For didactic conditions included the use of
innovative learning technologies based on free and open-source software, focusing on
self-educational activity, and the need to use its advantages for the formation of the
ICT competence of the future teachers of mathematics, physics and computer science.
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Pedagogical research direction in the use of free and open source software are
based primarily on the study of computerization of educational process in general and
didactic analysis of opportunities and challenges of its implementation in particular.
The issue of computerization of education regardless of the period is too small in
terms of history, is one of the sections of pedagogy, dynamic. The use of ICT has led
to information-educational environment, which in turn requires a new approach and a
new look to the classic methods of teaching. Recent studies, including the availability

of electronic forms and methods of teaching, talking about the need to review the



classical pedagogy and a new direction — electronic pedagogy. Considering the use of
free and open source software in the preparation of future teachers of mathematics,
physics and informatics platform as part of the establishment and operation of
information-educational environment should consider it in detail the conditions for its
use.

The study aims to identify and study pedagogical conditions of use of free and
open source software in the preparation of future teachers of mathematics, physics
and computer science.

In modern pedagogical studies related to problems improve functioning
education system and improving the efficiency of educational activities is to identify
study and test pedagogical conditions that ensure their successful implementation. In
the works of scholars such as V. Andreev, N. Zhuravsky, M. Zverev, B. Kupriyanov,
A. Nayne, N. Yakovlev and other general questions explored pedagogical conditions
and their impact on the educational process. In the use of computer technology in the
educational process already has significant scientific potential through the work of
V. Bykov, A.Verlan, R.Williams, B. Hershunsky, A. Ershov, M. Zhaldak
V. lzvozchykova, Ch. Clarke, K. Colin, M. Lapchyk, Yu. Mashbyts, V. Monakhov,
I. Pidlasnyj, E.Polat, Yu.Ramsky, I.Robert, D. Savage, G. Selevko, O. Spirin,
N. Talyzina, B. Tikhomirov, Yu. Trius, M. Shkil and others. The use of free software
in education devoted their research E. Alekseev, A.Voronkin, V.Habrusyev,
G. Zlobin, M. Karpenko, M. Kyjak, S. Semerikov, 1. Teplitsky, V. Hahanovsky and
others. However, the question remains unexplored identify and implement
pedagogical conditions of use of free and open source software in the preparation of
future teachers of mathematics, physics and computer science.

The wuse of innovative educational technologies, which also include
computerization of educational activities, intended to create positive change in the
condition of formation and implementation of educational conditions for their
implementation. These general conditions of computerization of education based on
research results V. Krasilnikova [1], referred, above all, study the possibilities of

using information technology that will be the basis of new educational technologies.



In addition, it is necessary to develop detailed guidelines, laws, principles, attitudes,
relationships and terms of information technology in educational activities. An
Important condition is to develop a conceptual model of learning in the information-
educational environment based on understanding, modernization of teaching concepts
and principles of traditional training model, selection and justification of new
teaching principles that can provide quality education in information-educational
environment. Another condition is to develop educational models formalized training
in information-educational environment that includes the development of information
tools training, testing; teaching methods and self-education in the information-
educational environment taking into account the individual characteristics of the
educational process, psychological and didactic requirements training.

In the academic dictionary of the Ukrainian language serves the following
interpretation of the term "condition” [2, p. 441]:

o a fact that makes possible the implementation, creation, formation of
something or promote something;

o circumstances, especially the reality in which there or done anything;

o rules existing or installed in a particular area of life activities to ensure
the normal operation of anything;

o a set of data regulations that underpin anything.

The philosophical interpretation of the concept associated with the ratio subject
to events around him, without which it cannot exist, that is what determines
something else (which is due); essential component of complex objects (things in
their states, interactions). Thus, a set of specific conditions this phenomenon creates
the environment of its occurrence, occurrence, existence and development.

In terms of pedagogical studies include a variety of approaches to this concept.
For example, according to E. Hrykova pedagogical conditions aimed at organizing
educational activities to increase efficiency, meaning they are practical, normative
orientation [3, p. 15]. A. Bratanych gave the following definition of pedagogical
conditions. He believes a combination of objective possibilities of educational

content, methods, organizational forms and economic opportunities for their



implementation [4, p. 7]. K. Nedyalkova believes that teaching is provided external to
the individual circumstances of the student learning environment and education,
which causes changes in his personality [5, p. 10].

Thus, in terms of implementing pedagogical means a series of measures that
deliberately created in the educational process and ensure the most efficient use of
free and open source software in the preparation of future teachers of mathematics,
physics and computer science.

Defining a platform of information technology free and open source software is
necessary, taking into account its strengths and weaknesses to determine pedagogical
conditions of its use in the preparation of future teachers of mathematics, physics and
computer science. Given the global and domestic experience in the use of free and
open source software and found advantages and disadvantages of using it identified
three groups of pedagogical conditions, organizational, educational, psychological,
pedagogical and didactic.

By organizational and pedagogical conditions include:

o preparation of educational activities to use free and open source
software, the practical result of which should be a phased transition to its proper use;

o development, preparation, testing and distribution of teaching materials
for using free and open source software;

o unity professional, socio-cultural and informational components,
important professional knowledge, emotional reasoning and practical steps for future
teachers of mathematics, physics and computer science in the use of free and open
source software;

o rational and scientifically justified selection of free and open source
software, its operational update.

By psychological and pedagogical conditions included:

o proper statement of grounds for the use of free and open source software
In educational activities;

o facilitate the intended learning outcomes, based on the use of free and

open source software;



o process diagnostics using free and open source software by analyzing
achieve planned results;

o adaptability free and open source software for use in educational
activities.

Didactic conditions include:

o implementation in the educational process of innovative learning
technologies based on the use of free and open source software;

o favoring independent slapdash and learning of future teachers of
mathematics, physics and computer science using free and open source software;

o the need to take advantage of free and open source software for creating
e-learning component of the program;

o implementation feedback and forming capacity for reflection on the use
of free and open source software.

Describe each of the educational environment.

One of the main disadvantages of the use of free and open source software is
the lack of appropriate training of the educational process. Analysis of school
curricula school subject "Information™ and corresponding school textbooks indicates
that free and open source software is present only when proprietary software does not
exist in this class. Thus, applicants of higher education have no experience with free
and open source software in early education, which greatly complicates the process of
its implementation. Also equally important is training teachers to use free and open
source software. In this direction taken by the state legislation aimed at the
widespread use of free and open source software in educational institutions. Thus, in
2002, the Cabinet of Ministers of Ukraine adopted a decree Ne 247-p of 15.05.2002
"On approval of the Concept software legalization and control of illegal use of it", the
Ministry of Education and Science of Ukraine issued a decree number 903 of
02.12.2004 "On Approval of Rules use of computer programs in schools™. However,
In practice these initiatives are undermined by a number of obstacles related to lack

of funding, human factors and competition with the owners of proprietary software.



Another organizational and pedagogical condition is the development,
preparation, testing and distribution of teaching materials for using free and open
source software in educational activities. Existing business models around free and
open source software does not include aggressive advertising of its software products,
one element of which is to support the development and implementation of
methodological support the use of software in education (e.g. program from
Microsoft "Partners in Learning"). Therefore, the development of methodological
support of free and open source software is the prerogative of enthusiasts and can be
compared with the ideology of Software Development appointed class.

One of the achievements of software use in educational activities is the creation
of electronic educational resources. Due to the exclusive use of the open file format
in the free and open source software should be created only e-learning platform.
Despite the criticism of the ideologues of free and open source software
policyholders proprietary software is free software ideologues initiate the creation of
a common information component information and educational environment based
on open file formats. Thus, in terms of the educational process, the results of free and
proprietary software in the form of electronic educational resources are common.

A rational and evidence-based selection of free and open source software for
the learning process is based primarily on its compliance with sanitary norms,
pedagogical appropriateness of its use and available teaching capacity and is
determined, usually expertise on the following parameters: technical (installation /
removal, error-free operation of all components, technical implementation etc.);
viable (support, updates, new versions, etc.); meaningful (volume of material
submitted material content rating, level of development of the subject area,
pedagogical and technical components of the material presented and its mode of
presentation); ergonomic design (harmony multimedia quality multimedia, interface,
ergonomics, comfort, simplicity, etc.). The presence of all these parameters in the
software at a high level gives grounds to consider its use in educational activities.

One of the obstacles to the implementation of free and open source software in

educational activities is a negative mental attitude to this product. Studies show that



the use of free and open source software in educational activities fundamentally
different from the proprietary, in contrast to the mechanism of creation and legal
aspects of its use. In addition, so creating good motivational basis is the use of free
and open source software in educational activities through a process does not feature
its use is one of the primary psycho-pedagogical conditions.

Fixing positive motivation for using free and open source software can be
scheduled upon receipt of the results of educational research. Much of the success
depends on the choice of an effective way of solving this problem, and a balanced
selection of tools to solve it. It should be noted that the formation of these abilities
and skills are quite complicated pedagogical problem and its solution is not limited
computerization of education.

Another psychological-pedagogical diagnostics process condition is the use of
free and open source software. The organization of this process is possible through
ongoing monitoring of the results of the adjustment further steps if need be. The
process of diagnosis is possible in case of self-education. Under such conditions, it is
important to have the skills of critical analysis of the results.

Features of the establishment of free and open source software initiative by
programmers and usually without the participation of specialists of other areas, have
a special status provided its adaptability for use in educational activities. The
advantage of free and open source software opportunities regarding its adaptation
does not always provide software didactic appeal, and therefore only at wider use of
free and open source software in educational activities will have the opportunity to
boost its developers to use accounting features in education.

Ongoing computerization of the learning process in itself innovative
technology through the widespread use of teaching the benefits of information and
communication technology, and combined with new and specially developed
methods and forms of education that belong to e-Education is the foundation of
modern didactics. Free and open source software takes the first place in the ranking
of network and server software and database systems and software development. That

Is why its use in educational activities can create innovative learning technologies.



Present Higher Education modified to provide knowledge to the start of
working life the person to lifelong learning. Accordingly, the role of self-education
for future teachers of mathematics, physics and computer science is a priority.
History and development of free and open source software gives us an example of
self-development teams of software developers that are the result of self-teaching and
learning activities. Thus, self-educational activities within free and open source
software will find not only a tool for solving tasks, but will be an example of teaching
and learning activities.

These benefits of free and open source software as open standards, increased
safety of use, the possibility of individual use, the ability to learn from open source
software, education responsible citizen of the state and society provide free and open
source software an advantage when selecting software platform e-learning
component.

The process diagnostics successful use of free and open source software in the
preparation of future teachers of mathematics, physics and computer science is, above
all, create the ability to analyze the acquired knowledge and skills. The results of this
analysis are the raw data feedback, without which it is impossible learning process.

Dedicated pedagogical conditions of use of free and open source software will
not only harmonious use it in the preparation of future teachers of mathematics,
physics and computer science, but also to transform the product of the medium of

instruction in the software component information and educational environment.
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Bemnuko B. €.

[lenaroriydi yMOBH BHUKOPHCTaHHS BUIBHOTO Ta BIJKPUTOIO MPOTrPamMHOro
3a0e3ne4eHHs NPy MIArOTOBLI BUUTEIIB MATEMATUKH, (Q13UKU Ta 1HHOPMATHKU

Posrnsimaerbest  mpoOiieMa  BOPOBAKEHHS  BUIBHOTO Ta  BIOKPUTOTO
MPOrpamMHOro 3a0e3MeUeHHs B MPOLIEC MIATOTOBKM MaOyTHIX YUUTENIB MaTEMATUKH,
¢13uku Ta 1HPOPMATUKHU Yepe3 BU3HAUCHHS Ta OOIPYHTYBAaHHS MENAroriyHUX YMOB.
BusnaueHo opranizamiifHO-meqaroriydi ymMoBHM, WIO TMOB’f3aHl 3 MIATOTOBKOIO
Cy0’€KTIB 10 BUKOPUCTaHHS TPOTPAMHOTO 3a0€3MedYeHHs Ta WOro METOJAMYHOTO
CyNpOBOAY, pAIllOHAJTbHUNA Ta BUBAKEHUW BiIOIp BUIBHOTO Ta BIIKPHUTOTO
POrpaMHOTO 3a0e3MEeUYeHHs, 1[0, B CBOIO Yepry, CIpHsie (OPMYBAHHIO Cy4acHOTO
CBITOTJIAMY Ha 1HOpMaIiiHI Tpomecu Ta ix peam3amio. Jlo mcuxonoro-
MeJaroriyHuX  yMOB  BiHECEHO  (GOPMYBaHHS  MOTHBAIIMHOTO  MiATPYHTS
BUKOPUCTAHHS BUIBHOTO Ta BIJKPUTOTO MPOTPAMHOTO 3a0e3MedyeHHs, Ta HOoro
peaizaliis IMCUX0J0TTYHUMH TPUHOMaMH, JIIarHOCTHKA BIPOBA/KCHHS B HABYAIbHUIN
IpoLeC Ta aJaNTOBAHICTh BUIBHOTO Ta BIIIKPUTOIO MPOrpamMHOro 3abe3neyeHHs /10
HaBYalIbHOI MisUlbHOCTI. Jl0 JAMIAKTUYHUX YMOB YBIMIUIM SIK BUKOPUCTAHHS
1HHOBAIIMHUX TEXHOJIOT1M HaBYaHHs, IO 0a3ylOThCS HA BUIBHOMY Ta BIIKPUTOMY
IporpaMHOMY  3a0€3MEUeHHI, NPUAULIIOUYM  OCOOJMBY yBary CamMOOCBITHIM



JISUTBHOCTI, Tak 1 HEOOX1IHICTh BUKOPHUCTaHHA Horo nepesar ansa ¢GopmyBanus [KT-
KOMITETEHTHOCTI MaOyTHIX YUYUTENIIB MaTeMaTUKH, (P13UKU Ta IHPOPMATUKH.

Knouosei cnosa: BibHE mporpamMHe 3a0e3MEUYCHHS, BIAKPHUTE TMPOTpaMHE
3a0€3IeueHHs, TIeAaroriydi yMOBH, IMiJITOTOBKA MAaOYTHIX YUUTEIiB.

Bemunuko B. E.

[lenarorudyeckue yCJlIOBHS HCIOJNB30BAaHUS CBOOOJHOTO U OTKPBITOTO
MPOrPaMMHOT0 OOECHEeYeHHUsl TMPH TMOATOTOBKE Yy4YUTeled MaTeMaTHKH, (PU3UKH U
UH(POPMATUKU

PaccmarpuBaercss nmpoOinema  BHeIpEeHUs CBOOOAHOTO W OTKPBITOrO
IpPOrpaMMHOTO OOECHEeYeHHsT B TMPOIECC TMOATOTOBKM OyAyIIUX — yduTeNen
MaTeMaTuKd, (QU3MKK W HHPOPMATUKH 4Yepe3 OINpeleieHrne U O0OOCHOBaHUE
neAarornyeckux yciaoBuid. OnpeneneHsl OpraHu3alMOHHO-TIEIArOTHYECKUE YCIOBHS,
CBSI3aHHBIE C TOATOTOBKOW CYOBEKTOB K HCIOJB30BAaHUI MPOrPaMMHOIO
o0ecnedeHus U ero METOANYECKOr0 CONPOBOXKICHUS, pAllMOHAJIbHBIM 1 B3BEILIEHHBIN
0TOOp CBOOOJHOTO M OTKPBITOTO MPOrPaMMHOT0 00€CIEUYEHHUs, YTO B CBOIO OYEpEb,
croco0cTByeT (OPMUPOBAHNIO COBPEMEHHOI'O MUPOBO33pPEHMSI HA UH(POPMAIIMOHHBIE
IpOLECcChl U UX peanu3zanuio. K mcuxonoro-negarornyeckuM ycioBUSIM OTHECEHBI
(dbopMHpOBaHHE MOTHBAIMOHHOTO OCHOBAHHUS HCIOJb30BAaHUS CBOOOJHOIO U
OTKPBITOIO MPOrPaMMHOr0 OOECHEUEeHUs, U €ro peaju3alus MNCUXOJIOTHYECKUMU
npreMaMH, AUArHOCTHKA BHEAPEHUS B y4eOHBIH MPOIECC W aJanTHPOBAHHOCTH
CBOOOHOTO M OTKPBITOTO MPOTPaMMHOT0 o0ecrieueHus K yueOHol nesrenbHocTH. K
IUIaKTHUECKUM yCIIOBUSIM OTHECEHBl KaK WCIOJIb30BaHUE HMHHOBAIIMOHHBIX
TEXHOJOTHH OOydYeHHs, OCHOBAaHHBIX Ha CBOOOJHOM M OTKPBITOM MPOTPaAaMMHOM
obecrieyeHur, TrA€ 0co00e  BHHMaHUE  yAelseTcss  camooOpa3oBaTeIbHOMN
AESTENbHOCTH, TaK M HEOOXOJUMOCTb HCIONB30BAHMUS €Tr0 MPEHMYIIECTB s
dbopmupoBanust UKT-komreTreHTHOCTH OyaylIuMX y4uTene MaTeMaTUKH, GU3HKU U
UH()OPMATHKHU.

Kntouesvie cnosa: cBOOOJHOE TMpPOrpaMMHOE OOECHEYEHHE, OTKPBITOE
nporpaMMHOe oOecliedeHune, IMelaroruueckue YCaoBHs, IOATOTOBKAa OyAyIIMX
YUUTENEH.
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