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The article considers the organization of research work of future engineers-teachers in the system of
professional training of IT specialists through computer environment design. The contradictions between
the usual system of training and the individual creative direction of the future professional activity of the
specialist are analysed.

The authors studied the concept of the computer environment, considered its information, software,
and didactic component. The practical aspects of the organization of educational and research activities
of future specialists, the specialty of which requires further research, in particular using the computer
environment as an object of design, are revealed. Its intellectual properties are considered and it is proved
that they are a reaction to human actions. The model of knowledge representation in the process of
designing a computer environment is described and it is proved that the use of a network model in the
form of a graph is the best to reflect the meaning of a holistic image.

Thanks to the network model, the course in the discipline is created by a certain structure of modules,
which consist of topics that contain tasks. This presentation of data is inherent in the semantic network,
which is a combination of ideas and knowledge retention of the entire learning process in an individual
educational trajectory. Thus, it is possible to adjust it depending on the level of effectiveness of the
student’s mastering the material.

The informational, program and didactic components of the computer environment are substantiated,
the basic requirements to the organization of research work of students from the point of view of designing
where flexibility is the basic property of a system of management, in particular in questions of realization
of various forms of occupations on professional training are revealed.

An example of software implementation of a computer environment with an intuitive interface
for working with information content is described. It is substantiated that the proposed principles of
organization of research work can also be applied in the organization of research work of students of
physical culture and sports profile.

Key words: higher education, engineer-teacher, computer environment.

© Ganna Alieksieieva, Larysa Horbatiuk, Nataliya Kravchenko, Bohdan Kindzer, 2021



84

2021 Bunycx/ Issue 48

A. H. AnekceeBa

BepanaHCKUI rocy4apCcTBEHHbIN Neaarormiyecknini yHuBepcuTeT
yn. Wmnara, 4, r. bepaaHck, 71110, YkpanHa

. B. lop6aTiok

BepanaHCKMI rocy4apCTBEHHbIN Neaarormiyecknini yHuBepcuTeT
yn. Wmnara, 4, r. bepaaHck, 71110, YkpanHa

H. B. KpaByeHKo

BepanaHCKUI rocy4apCcTBEHHbIN Neaarormiyecknini yHuBepcuTeT
yn. Wmnara, 4, r. bepaaHck, 71110, YkpanHa

b. H. Kunpsep

HAYKOBI 3AITMCKH KA®E/IPHU ITEJATOT'KH

JIbBOBCKUI rocylapCTBEHHbIN YHUBEPCUTET GU3MYECKOM KynbTypbl MM. MiBaHa BobepcKkoro yn. Tageywa KocTiowkuy, 11,

r. Jleeos, 79000, YKpanHa

OPFAHI3ALIAA HAYKOBO-A0CNIAHULbKOI POBOTU CTYAEHTIB

B YMOBAX 3ABE3NEYEHHA NPODECINHOT OPIEHTALLIT HABYA/IbHOTO MPOLLECY

Y CcTaTTi po3rnAHyTa opraHisalia HayKoBO-4OCNiIAHOI PO6OTM ManbyTHIX iHXeHepiB-neaaroris B cu-
cTemi npodecinHoi nigrotosku daxisuis IT ranysi 3acobamm NpoeKTyBaHHA KOMM'IOTEPHOIO cepeaoBuLLa.
MpoaHani3oBaHO NPOTUPIYYS MiXK 3BUYANHOK CUCTEMOIO NiATOTOBKM i iIHAMBIAYaNbHO-TBOPYMM HaNpPAMOM
ManbyTHbOI NpodecitHoT AisnbHOCTI daxiBus. ABTOpaMm NPOBeAEHO AOCAIAXKEHHA MNOHATTA KoMmn'toTep-
HOro cepefioBuLLA, PO3rNAHYTO Moro iHGOPMaLLiiHY, NPOrpamHy i AUAAKTUYHY CK1aAoBY. BuasneHi npak-
TUYHI acrMeKTn opraHisauii HaBYaNbHO-AOCNIAHNLBKOT AiSNbHOCTI MabyTHIX daxiBLiB, cnewianbHICTb AKMX
BMMAarae noAanblloro AOCNiAKEHHA, 30KpemMa 3acobamm Komn'loTEPHOIO cepeaoBuLLa AK 06’EKTa NPoek-
TyBaHHSA. PO3rNAHYTO MOro iHTeNEeKTyabHi BNAaCTMBOCTI Ta LOBEAEHO, L0 BOHM € peaKLiero Ha Ail NIogUHMN.
OnucaHa moaenb NOAaHHA 3HaHb B NpoLEeci NPOeKTYBaHHA KOMN'IOTEPHOT cepefoBULL | 4OBEAEHO, WO
BMKOPUCTaHHA CaMe MepexeBui Mogeni y Burnagi rpada € Hakpallo Ana BigobparkeHHA ceHcy uinic-
HOro obpasy. 3aBAAKN MepeXKeBili MoAeni Kypc 3 AUCLMNIIHWM CTBOPIOETHCA MEBHOK CTPYKTYPOO MOAYAIB,
AKi CKNaJaloTbCA 3 TeM, AKI MICTATb 3aBAaHHA. Take NpeAcTaBNeHHA AaHUX NPUTaMaHHe CEMaHTUYHIA me-
pexi, wo € o6’eaHaHHAM ysABNEHb i 36eperkeHb 3HAHb BCbOro HaBYa/IbHOrO MPOLECY B iHAMBIAYyaNbHY
OCBIiTHIO TPAEKTOPIt0. TAKMM YMHOM, 3’ ABAAETLCA MOMK/IMBICTb ii KOpEryBaHHA 3aN1E€XHO Bif PiBHA ePeKTUB-
HOCTi OonaHyBaHHA CTyAeHTOM MaTepiany. O6rpyHTOBaHO iHpopmaLiliHa, NporpaMHa i AMAaKTUYHA CKAa-
[0Bi KOMN'IOTEPHOTO CepeaoBMLLA, BUAB/EHI OCHOBHI BUMOMM A0 OpraHisaLii HayKoBO-40CNiAHULKOI po-
60TV CTYAEHTIB 3 TOYKM 30pY NPOEKTYBAHHA, Aie THYYKICTb € OCHOBHOIO BIACTUBICTIO CUCTEMM YNPABAIHHA,
30Kpema B MUTAHHAX peanisaLii pisHUx ¢opm 3aHATb 3 NpodeciiiHoi NiarotoBkM. ONMUCcaHO NpUKAag Npo-
rpaMHOI peanisaLii KOMN'IOTEPHOrO cepefoBULLA 3 HAABHICTIO iHTYITMBHO-3pO3yminoro iHTepdeicy ana
po60TK 3 iIHPOPMaALIMHUM KOHTEHTOM. O6rPYHTOBAHO, LLLO 3aNPOMNOHOBaHI NPUHUMNK OpraHisaLii HayKo-
BO-A0CNIAHNLBKOT PO6OTM MOXKYTb BYTU TaKOXK 3aCTOCOBaHi NPW opraHisaLii HayKoBO-A40CAigHOT poboTH
CTYLEHTIB $i3KYyNbTYPHO-CNOPTMBHOrO Npodinto.

KniouoBi cnoBa: BuLLLa OCBITa, iHXKeHep-Mneaaror, KOMN'lOTEPHE cepeoBULLE.
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OPFAHU3ALMA HAYYHO-UCCNEQOBATE/IbCKOM PABOTbI CTYAEHTOB

B YCIOBUAX OBECMEYEHUA NPOPECCUOHANIbHON OPUEHTALMM YYEBHOIO NPOLIECCA

B cTaTbe paccMOTpeHa OpraHu3auma Hay4yHo-UCCNef0BaTeNbCKOW PaboTbl ByAyLLMX MHIKEHEepOoB-ne-
[aroros B cucteme npodpeccroHaNbHOM NOATrOTOBKM crieumannctoB MT-oTpacan cpeactBamm NpoeKTU-
POBaHUSA KOMMNbIOTEPHOW cpeapbl. MpoaHanM3nMpoBaHbl MPOTUBOPEUUSA MeXKAY 0ObIYHON CUCTEMOM noa-
rOTOBKM U WHAMBUAYANbHO-TBOPYECKMM HanpasieHuem byayuieli npodeccrmoHanbHOU AeATesbHOCTU
cneumanucta. ABTopamm NpoBeaeHO UCCNeL0BaHNE MOHATUA KOMMbIOTEPHOW Cpesbl, PAaCCMOTPEHbI ero
MHPOPMALMOHHYI0, NPOrPaMMHYI0 U AUAAKTUYECKYIO cocTaBaawowyto. ObHapysKeHHble NpaKTuyeckue
acneKTbl opraHM3auuMm y4yebHo-McCnenoBaTeNbCKON AeATeNbHOCTU ByayLwmx CneumanmcTos, cneyumanb-
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HOCTb KOTOPbIX TpebyeT AanbHenwero nccaefoBaHna, B YaCTHOCTU CpeACcTBaMM KOMMbIOTEPHOW cpefbl
KaKk 06beKTa NMPOeKTMPOBaHMA. PacCMOTPEHbI ero MHTEe/IeKTyasibHble CBOMCTBA U JOKA3aHO, YTO OHU AB-
NIAOTCA peakumen Ha AencTBua YyenoBeka. OnnMcaHHas Mogenb NpeacTaBieHns 3HaHUIM B npoLiecce npo-
€KTUPOBAHUA KOMMbIOTEPHON Cpeabl U AOKa3aHo, YTO UCMO/Ib30BaHWE UMEHHO CETEBOM MOAENU B BUE
rpada AsnseTca nyywen ona oTobparkeHUa cmbicna LenocTHoro obpasa. bnarogaps cetesoli mogenu Kypc
no AMCLMMNIMHE CO34aEeTCA ONpeAesieHHON CTPYKTYPO Moayel, COCTOALLMX U3 TEM, KOTOPbIE COAEPKAT
3afaHuA. Takoe NpeacTaBieHne AaHHbIX MPUCYLLE CEMAHTUYECKOW CeTH, YTo nNpeacTasaseT obbeguHeHue
npeacTaBAeHUIN U cbeperkeHni 3HaHUI BCcero yuebHoro npouecca B UHAMBUAYAIbHYIO 06pa3oBaTe/ibHYO
TpaekToputo. TakMm 06pa3om, NOABAAETCA BOSMOMKHOCTb €€ KOPPEKTUPOBKMU B 3aBUCUMOCTU OT YPOBHSA
3bPEKTUBHOCTM OCBOEHUA CTyAEeHTOM MaTepuana. 06ocHOBaHHO MHOPMALMOHHAs, NPOrPaMMHas U au-
[AKTUYECKan COCTaB/AOLLME KOMMbIOTEPHOW Cpesabl, BbIABNEHbI OCHOBHble TpeboBaHMA K OpraHM3auum
Hay4YHO-MCCNe0BaTeNbCKOM PAaboTbl CTYAEHTOB C TOUKM 3pEHUA MPOEKTUPOBAHUA, Fae TMOKOCTb ABAAeTCA
OCHOBHbIM CBOMCTBOM CUCTEMbI YIPAB/IEHUA, B YaCTHOCTM B BOMPOCAX peann3aLmm pasnnyHbix Gopm 3a-
HATUI NO NpodeccMoHaNbHOM NoaroToBKke. ONncaH NpMMep NPOrpamMmMHON peannsaumm KoOMNboTePHOM
cpeabl C HaNMYMEM UHTYUTUBHO-NOHATHOTO UHTepdeiica ana paboTbl € MHPOPMALLUOHHBIM KOHTEHTOM.
O60CHOBaHO, YTO MpPeAOKEHHbIE MPUHLMMbI OPraHM3aLLMM HayYHO-UCCNef0BaTENbCKOM pPaboTbl MoryT
ObITb TaKKe NPUMEHEHbI NPY OpraHM3aLMM HayYHO-UCCIef0BaTEeIbCKOM PaboTbl CTYAEHTOB GUIKYNbTYP-
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HO-CNOPTMBHOTO NpodUNA.

Kniouesble cnosa: Bbicliee o6paaoBaHMe, MHXeHep-neaaror, KomnbloTepHaa cpeaa.

Problem formulation. Changes taking place
in the modern education system, Ukraine’s en-
try into the European educational space, and the
growing role of informatization determine the
process of modernization of the entire education
system. Analysing the process of training students
of engineering and pedagogical specialties of com-
puter profile revealed contradictions between the
today system of training a future specialist and its
future activities, which is characterized by individ-
ual creative nature. The existing process of train-
ing a computer engineer-teacher focuses mainly
on the reproductive style of activity and does not
contribute to the formation of a systematic vision
of the educational process, the need for creative
self-realization, research approach to learning.

Analysis of basicresearch and publications.
The study of the problem of creating a holistic sys-
tem of computer training was initiated by A. Bork,
R. Williams [7], K. McLean [7], S. Papert, B. Hunt-
er [18] and others. In the work of T. Nestorenko
the influence of modern information technolo-
gies use on the sphere of education is investigated
[15]. Main issues related to the implementation
the information and communication technologies
into the teaching are reflected in the researches
of G. Alieksieieva [1; 2], M. Asherov [3], V. Bykov
[4], 1. Bulakh, O. Dovhialo, M. Zhaldak [10], A. Os-
tenda [26], Yu. Ramskyi and others; didactic and
psychological issues of information and communi-
cation technologies implementation into teaching
are addressed in works of V. Bezpalko, V. Liaudis,
Yu. Maibyts, A. Pyshkalo, O. Spivakovskyi and oth-
ers. Their professional training is described in the
publications of scientists: S. Artiukh, A.Asherov
[3], N. Briukhanova and others; from professional

point of view the theoretical and methodological
principles of training of future engineers-teachers
of computer profile are described by R. Gorbatyuk
[8], introduction of information and communica-
tion technologies in the educational and training
process is considered by B. Kindzer [13], but the
issues of organization of educational and research
activities of students of engineering and pedagog-
ical specialties of computer profile with the com-
puter environment’s help need further research.

The article purpose is to study the concept
of “computer environment”, substantiation of in-
formation, software and didactic components of
the computer environment, identifying the basic
requirements for the computer environment of
research work of students of engineering and ped-
agogical specialties of computer profile as to the
object of design.

Presenting main material. Designing a com-
puter environment for research work of students
of engineering and pedagogical specialties of com-
puter profile is arather complex issue that requires
the specialists’ participation from different science
fields. Some of the minimums that should include
such an environment are a flexible model for pre-
senting knowledge and scientific information;
mechanisms of adaptation under the current user;
convenient and functional tools for filling content,
viewing it, searching for information [3, c. 86].

[t is necessary to take into account the follow-
ing features of the computer environment. The
computer environment provides an opportunity
to develop the highest, most productive forms of
thinking [3]. The educational and research activi-
ties process visualization requires the use of var-
ious means of computer graphics. Achievement of
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real student independence is possible with the use
of methods of artificial intelligence. The education-
al environment is focused on independent work
but must have certain types of control or logging
of user actions [9].

When designing a computer environment, it
is necessary to justify the use of a knowledge rep-
resentation particular model [6]. Based on an em-
pirical approach based on the study of the princi-
ples of human memory organization and modelling
of mechanisms for solving human problems, it was
found that the most optimal for use is a network
model of knowledge representation. This means
a graph that shows the value of the entire image.
Graph nodes correspond to concepts and objects,
and arcs - the relationship between objects. When
using a network model, the course structure is a set
of modules that are divided into topics, and those,
in turn, into tasks. Thus, the presentation and stor-
age of knowledge at each course level (modules,
topics) is a semantic network. The module is an
oriented graph consisting of topics. Each topic is
a separate graph consisting of different types of
tasks (theoretical, practical, controlling, etc.). The
relationships between the vertices of these graphs
determine the conditions under which the learn-
ing trajectory is built. Relationships between ver-
tices can have the following characteristics: 1) the
degree of significance: s1 - to study an object it is
necessary to have a general idea of another object;
s2 - when studying an object, references to another
object are used; s3 - to study the most complex (or
rarely used) concepts of the object requires knowl-
edge of another object; s4 - for the study of the ob-
ject and the practical application of knowledge re-
quires a clear knowledge of another object; 2) the
coefficient of assimilation of the material is deter-
mined based on solving the proposed tasks [7].

All this allows you to combine the entire learn-
ing process into a single trajectory, which is adjust-
ed depending on the student’s success in master-
ing the material.

In conditions when the development of the ed-
ucational process organization is carried out using a
computer environment, the need to assess the qual-
ity of software and tools, taking into account the
analysis of the intellectual properties of the devel-
oped software. To assess the intellectual properties
of the computer environment, it is necessary to de-
fine the concept of an “intelligent educational sys-
tem”, to form appropriate algorithms that can deter-
mine how a property classified as intelligent can be
detected during the operation of the software [16].

The intellectual properties of the computer en-
vironment are manifested as a reaction to certain

actions by the user and can be recorded and evalu-
ated as a list or set of parameters, properties, and
numerical characteristics, and this reaction must
be adequate to the pedagogical situation in which
the whole system “user environment + object of
educational efforts”. The reaction can be expressed
as a change in the graphic content of the screen,
a text message on the screen, a video or animat-
ed fragment, an audio message, a signal, or a set of
different reactions of the computer environment.

Following the above, one of the main require-
ments for the design of a computer environment is
the flexibility of the control system and the ability
to implement complex structures of training ses-
sions. This is possible taking into account the max-
imum available number of parameters and factors
that provide a substantive dialogue between the
student and the computer environment, with us-
er-friendly control methods, controlled navigation,
developed interface using software-implemented
means of presenting the information [26].

Hypertext as a method of information nonlin-
ear presentation is the most promising in design-
ing a computer environment. But it is necessary
to increase the degree of information order. And
for this, depending on education, learning objec-
tives, subject taught so on, it is necessary for each
computer environment or part thereof to develop
a system of link classification that forms an infor-
mation grid.

The software implementation of the comput-
er environment should include an intuitive inter-
face for working with the information array, which
allows us to navigate the space of concepts [10].
The task of finding and sorting information in a
computer environment can be solved by contextu-
al processing of information, which is divided into
external and internal. Internal contextual process-
ing of information materials in a computer envi-
ronment allows us to make an objective descrip-
tion of the information unit of the environment
[23]. External contextual processing is the forma-
tion of links between different information units of
the computer environment.

One of the principles of the computer environ-
ment pedagogical design is the synergetic principle
of diversity, which allows the user, due to the non-
linearity of the hypertext architecture of the com-
puter environment, to find personal knowledge-at-
tractors that structure its knowledge system [11].

The computer environment design as an in-
terconnected and control system is fully consist-
ent with the concept of self-organized processes
[17]. They are based on the synergetic principle
of subordination, according to which the original
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complex system can be represented as a complex
hierarchical system consisting of a set of dynamic
subsystems. These subsystems are subordinate to
each other, being in a certain dynamic relationship.

When using the computer environment in the
educational activities of students of engineering
and pedagogical specialties of computer profile,
in particular in the process of research work, it is
necessary to develop a special method [9]. Spon-
taneous organization of work in a computer envi-
ronment is inefficient. Only some of the most de-
veloped students can work at the level of aware-
ness of the mode of action, stable target complexes
(goal - means - result), and stable cognitive activi-
ty. In most cases, the computer environment takes
the form of “button” work, cognitive activity does
not take a stable form, the work is destroyed at
the slightest difficulty, and external obstacles [14;
16]. And here there is an acute shortage of special
literature on methods of working in a computer
environment, as well as scientific and practical
publications on the design and use of a computer
environment.

At the same time, there is a poorly controlled
flow of “experimental and author’s” programs [22].
And this is because there is no single coordination
centre, represented by specialists in various fields
(general and age psychology, pedagogy, ergonom-
ics, information and communication technologies,
medicine, etc.), which would design, develop, li-
cense, and create a single database of electronic
resources for educational purposes.

The pedagogical software should be included
in the didactic system and cover a range of areas,
such as the mental processes development; the
research work methods formation; acquaintance
with future professional activity; design, etc. [10;
Omno6ka! UCTOYHMK CCBIJIKM He HaieH.; 18].

The software, which is part of the computer
environment of research work of students of en-
gineering and pedagogical specialties of comput-
er profile, must be of high quality from different
points of view, this is the process of writing code,
using different, depending on the tasks that solved,
programming languages and technologies, design,
ergonomics, etc [18]. At low quality, the computer
environment does not justify hopes for the realiza-
tion of the developing function of training which to
the greatest extent provides the formation of the
person and its abilities.

Currently, it is not a complicated and time-con-
suming process for a specialist to develop and de-
bug software. To implement this, use different pro-
gramming languages and technologies, there are a
large number of ready-made libraries and frame-

2021 Bunycx/ Issue 48

works for inclusion in your software product. De-
veloping software that is necessary and acceptable
for teaching and research work of students of en-
gineering and pedagogical specialties of computer
profile is quite a difficult task [19]. The main diffi-
culty that arises for educational software develop-
ers is to create scripts that have didactic value. As a
rule, programs that are not written by specialists in
the field of education, or without consultation with
educators, solve rather narrow problems. Also,
they are not always based on a certain psycholog-
ical and pedagogical foundation and do not meet
such criteria [21]: conceptual (establishment of
psychological mechanisms of interaction between
the student and the computer environment in the
educational process); technological (interaction of
different components and methods of managing
the learning process in a computer environment);
operational (definition of those functions and
ways of their realization which can be put on the
computer environment); the level of pedagogical
realization (taking into account psychological and
pedagogical features of students when solving spe-
cific tasks in a computer environment) [3, c. 33].

In the computer environment, there is a new
quality of interaction of subjects of the educational
process (the student - the computer - virtual com-
munities - scientific communities - the teacher).
Appropriate information, technical, mathematical,
and software takes the computer environment be-
yond the educational institution, opens access to
new sources of information, equips the student
with new means of obtaining, integrating, and un-
derstanding [21]. This approach in the computer
environment meets the essential needs of the stu-
dent in obtaining information. The ability to com-
prehend and systematize the received informa-
tion, to realize it as a personal achievement comes
to the fore [16; 25].

Conclusions. The literature sources analysis
on the researched problem allowed to interpret
the concept of “computer environment” as the
immediate environment of the student and other
subjects of the educational process with the use of
information and communication technologies that
provide favourable conditions of their activity for
achievement the cognitive purposes.

The learning process should be proactive and
have a strong professional orientation. The grow-
ing flow of information, the rapid accumulation
of knowledge, the constant development of infor-
mation and communication technologies make it
almost impossible, with the traditional approach,
the assimilation of educational material in a short
time. Therefore, the use of a computer environ-
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ment in the educational process will increase the
speed of perception, the depth of learning, but the
intensification of learning should not create mental
overload, increase labour costs for both students
and teachers. The use of computer environment
should also be introduced in the organization of
research work of students of physical culture and
sports, which is planned to do to improve the re-
search work of students of Lviv State University of
Physical Culture named after Ivan Boberskij and

Berdyansk State Pedagogical University. We have
to note the need to create a computer environment
with improved, ergonomic characteristics, soft-
ware components, integration with other electron-
ic educational resources, etc., which would mini-
mize intellectual effort, independence of cognition,
increase cognitive activity, and, ultimately, a qual-
ity research component professional competence
of future specialists.
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