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Abstract. The study considers the process of formation of scientific and research competence of future environmental specialists in studying
the discipline "Urban ecology." The article outlines questions, which are studied by the students at the lectures and practical classes for de-
termination of the level of socio-ecological and economic conditions of urban, geological and social systems using the developed computer
program "Sustainable development.” It is determined that the formation of scientific research competence of future environmental specialists
using the program "Sustainable development” contributes to the creation of an innovative environment that promotes the maximum devel-
opment of research and scientific potential and stimulates the need for creative self-development.
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Introduction. The acuteness of the environmental situation
has led to an understanding of the need to the immediate
transition to a new model of social development — sustaina-
ble development, which involves the implementation of
innovative reforms in the ecology, economy, the introduction
of the latest energy-saving and information technologies.

Therefore, the training of future environmental specialists
(FESS) requires the use of computer training software in the
educational process, which provides the opportunity to more
systematically and efficiently carry out scientific research
tasks in the field of environmental protection in professional
activities.

Analysis of recent research and publications. Accord-
ing to many scientists (O. Vladimirova, G. Biletska, V. Bo-
golyubov, etc.), a modern environmental specialist should be
a researcher, because his further professional activity is de-
termined by the rapid changes in the world ecology, on
which scientific achievements have a direct impact.

The ways of introducing software in the educational pro-
cess of institutions of higher education (IHE) have been
analyzed in the works of R. Gurevich, V. Glushkov, M.
Zhaldak, 1. Podlasogo, S. Sysoevoy, and others.

However, as the analysis of scientific literature proves, the
problem of the use of computer software teaching in the
formation of scientific research competence (SRC) in the
course of studying the discipline "Urban ecology" was not
the subject of an independent study.

The aim of the study. The purpose of the work is to use
the computer program "Sustainable development” (Program)
in developing the research competence in the process of
studying the discipline "Urban ecology".

Materials and methods of research. The research used
the following methods: general scientific analysis, synthesis;
theoretical - the analysis of scientific, educational and me-
thodical literature on pedagogy concerning the introduction
of information and communication technologies in the edu-
cational process, as well as issues of formation of scientific
research competence (SRC) of the future environmental
specialists in the study of the educational discipline "Urban
ecology".

Results of the research and their discussion. None of
the areas of human activity is currently operated without
information technology. The use of information technologies
is a priority trend in the development of modern society, in
which, according to D. Bella, the main productive force is
science-based technologies, and its potential is measured by
the amount of information used [1, p. 333].
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We share the point of G. Beletskaya [2, p. 251] that envi-
ronmental education is the most expensive education, which
requires a certain material and technical base, laboratory
equipment, which either is absent in many institutions of
higher education of Ukraine or is morally and physically
obsolete. Most natural processes are time-consuming, so the
use of computer software allows to simulate natural process-
es, predict their changes as a result of anthropogenic influ-
ences, conduct virtual experiments, which contributes to the
process of SRC formation in future environmentalists.

Since the formation of SRC in the FES is a system of
pedagogically organized interaction of its participants, as
well as an information process related to the creation, analy-
sis, conservation, exchange and use of environmental infor-
mation, it is considered that implementation of the infor-
mation technologies influences the content of education and
the choice of methods and means of training.

Hence, the current priority direction of the activity of IHE
in preparation of the FES is such an organization of the edu-
cational process, in which each student could become the
subject of his own development, acquire and process educa-
tional and scientific information through independent scien-
tific, cognitive and research activities. After all, the FES
must not only have sufficient experience of implementing
known methods of activity (forecasting, modelling, design-
ing, designing), but also the ability to conduct a qualified
research.

Now we shall consider the process of forming the SRC in
the FES when studying the discipline "Urban ecology"”,
which is embedded in the curriculum of preparation of bach-
elors of the field of knowledge 6.040106 "Natural sciences"
for the direction of preparation 6.040106 "Ecology, envi-
ronmental protection and sustainable use of nature resources"
[3].

In accordance with Appendix B [3, p. 133], the discipline
"Urban ecology" refers to the cycle of professional and prac-
tical training and is studied in the third year for two semes-
ters. The purpose of the discipline is to teach students to
analyze the structure, functions, current state of urban, geo-
logical and social systems (UGSS), determine the level of
their socio-ecological-economic status (SEES) and on the
basis of their analysis and acquired SRC, to optimize the
urbanized environment.

For this purpose, the FESs, in accordance with the curric-
ulum of "Urban ecology”, study the methodology of inte-
grated assessment of the socio-ecological and economic
development of the UGSS at lectures and practical classes.
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An analysis of works [4, 5] allowed us to conclude that the
most successful and comprehensive method is the one that
was proposed by A. Prishchepa and L. Klymenko [5].
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The table lists the issues that are being studied to deter-
mine the level of SEES of UGSS in studying the discipline
"Urban ecology".

Table. — Topics and questions that are being studied to determine the level of the socio-ecological and economic state of the urban geological
and social systems.

The title of the unit The title of the topic

Questions

3. The methodology of Integrated As-

1. Urbanization, its sessment of the SEES of the UGSS.

Aggregated indicators. Integrated Indicators. Integral index of the SEES of the
UGSS

factors, trends and

Indicators: indicators of the living standard protection, demographic, population,

consequences for  |4. Social development of the UGSS - -

- morbidity and housing
the environment and Indicators: industrial and economic development, incomes and unemployment of
human 5. Economic Development of the UGSU : P ' ploy

the population

2. Ecological state
of the UGSS

6. Characteristics of the ecological state
of the UGSS

Physical-geographical, climatic hydrological conditions, relief, soil cover charac-
teristics

3. Anthropogenic
pollution of the
UGSS

Topic 13. Pollution of atmospheric air of
the UGSS

Indicators: total emissions of pollution elements; emissions and density from
stationary and mobile sources; the number of pollution elements per capita

14. Pollution of water resources

Indicators: the capture and use of water; control and guality of drinking water

15. Pollution of land resources of the
UGSD

Indicators: land structure; area of agricultural land, disturbed lands; contaminated
with radionuclides and heavy metals

16. Waste generation and management

Indicators: Waste generation and utilization; Areas occupied by landfills; compli-
ance with sanitary and ecological requirements; waste recycling; toxic waste

18. The computer program "Sustainable
Development"

A computer program "Sustainable Development" for the definition of the CPSU
of the UGSS. Calculation of basic, aggregated, integrated indicators, integral
development index of the UGSS. Visualization of the calculation

Due to the accumulation of a large amount of information
on the definition of the CEEC of the country as a whole and
its individual urbanized regions, the problem of its systema-
tization, calculation of indicators, visualization and preserva-
tion of the received data becomes especially acute.

We have developed a computer program "Sustainable de-
velopment", described in the author's work [6], which can be
used by scientists in determining the state of the socio-
ecological and economic state of UGSS, modeling the strat-
egy of sustainable development of the country, environmen-
tal specialists in solving professional problems, students of
ecological faculties during research and practical classes.

The developed Program, in accordance with the method-
ology [5], calculates the SEES using a system of basic indi-
cators, combined in homogeneous groups (social, ecological,
economic). The algorithm of calculation involves four levels
of assessment and aggregation of indicators [7]: statistical
informative baseline indicators (Bl), which characterize the
SEES of the subsystem of the environment; aggregate indi-
cators (Al) that characterize the condition of related group
(macro indicators) of subsystems under study; integrated
indicators (l1) that characterize the state of the SEES subsys-
tem; SEES Integrated Development Index (SEESIDI).

With the help of the Program, the following steps are tak-
en: calculation of BI, Al, Il, SEESIDI of any UGGS of the
area, region, country as a whole; calculation of the value of
SEESIDI of the country, accompanied by the definition of
the state according to the scale (critical, threatening, satisfac-
tory, favorable) in the appropriate color and text transcrip-
tion; the calculation of the country's SEESIDI using SEE-
SIDI in each region.

When studying the discipline "Urban ecology"”, FESs in
the first semester on lecture (Table) lessons study the method
of evaluation of SEES of UGSS. When performing practical
classes in calculating the SEES of urbanized regions, stu-
dents collect and analyze information and make decisions
about their search, ask themselves and the teacher questions
of research direction.

This prompts them to seek answers — self-extracting
knowledge. Having the knowledge gained on their own, they
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are more prepared for new professional challenges and fur-
ther actions.

In the practical classes "Assessment of the social devel-
opment of urban ecological social systems™ and "Assessment
of the economic development of UGSSS" in accordance
with the given UGSS the students analyze their main indica-
tors: indicators of protection of living standards, demograph-
ic, population morbidity and housing, production and eco-
nomic development, incomes and unemployment rate of the
population.

When performing the practical lesson "Characteristics of
the ecological state of UGSS", the FESs, in accordance with
the given UGSS, study the natural conditions of the region:
information about the area and its physical and geographical
location, climate, relief, hydrological conditions, characteris-
tics of soil cover.

In the second semester the students during the implemen-
tation of practical classes of "Assessment of atmospheric air
pollution of UGSS" and "Assessment of pollution of water
and land resources of UGSS" are issued independent re-
search, the purpose of which is to determine the natural
resource potential of the selected region of research (indica-
tors of the state of atmospheric air, soil, water resources, and
waste management).

When conducting a practical lesson "Computer program”
Sustainable Development” to determine the socio-ecological
and economic state of UGSS with its use, the FESs are given
the task in accordance with a given study area to determine
and analyze the dynamics of the change of the SEES. Stu-
dents collect, analyze, and then input the received data into
the corresponding fields of the Program (Fig. 1).

The next step is to get the results of the research of the in-
dex of the selected component in numerical, textual and
graphic formats.

To calculate the country's SEESIDI through the Program,
the following steps are taken: calculation of BI, Al, I, SEE-
SIDI of the urbanized area, region; output of the SEESIDI of
the area on the map, accompanied by the definition of the
condition according to the scale (critical, threatening, satis-
factory, favorable) by the appropriate color and text signa-
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ture; calculation of the country’s SEESIDI, using SEESIDI in ® 1tm sk oot 2 e L] ]
each region. r‘ SN solctoyoar|
During the course of practical classes the students ana- Potava N a ) poray
lyzed the dynamics of indicators of the SEES of UGSS in the / Key. gceripmi :ff'ﬁmm
Poltava, Lviv, Mirgorod, Kharkiv, and Kirovograd regions, a7 =
oblasts for the period 2000-2017 yy., and carried out a classi- {Tepma ; o 3 aman (i
fication of their condition. ™ Unemployment :
Problems associated with each region of the study are o=l s Lo J
handled by students in the performance of individual re- : m e
search tasks are necessarily discussed in the groups. —
Research, the search for new information, contributes to _J VB 2 s
the formation of research competencies in the FES and the S i <
desire to continue the research. Therefore, despite the fact sergirsied e B AP
that the study of the topic is over, the FESs, being motivated, :
often decide to continue research in this direction. Fig. 1. Input data example

The result of this is the master's work on studying the so-
cio-ecological and economic condition of UGSS of Poltava,
Lviv, Mirgorod, Kharkiv and Kirovograd regions, and the
taken second place by the student Potebnaya D.V. in the All-
Ukrainian competition of student's scientific papers in the
specialty "Economics of Natural Resources and Environ-
mental Protection environment"”, entitled "Assessment of
socio-ecological and economic indicators on the example of
administrative districts of Poltava and Kharkiv regions",

Conclusions. The formation of a SRC by a future envi-
ronmental specialist with the use of the Program in studying
the discipline Urban ecology involves the creation of an
innovative environment that promotes the maximum devel-
opment of the research-based potential inherent in the indi-
vidual, stimulates the need for self-knowledge, creative self-
development, implements the scientific cooperation of the
teacher and students, ensuring psychological comfort during
the study due to the availability of learning content that al-

2018. lows mobile adaptation to changes in professional activities
that are caused by the rapid development of science.
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IMpuMeHeHHe KOMMNBIOTEPHOIT MporpamMbl «sustainable development» npu ¢gopmupoBaHuN Hay4YHO-HCCIIEI0BATEILCKON KOMITe-
TEHTHOCTH B Iponecce us3yueHusi IMCHMIIIMHbI «yp603KOJIOI‘I/ISI»
H. A. Coaomny
AnHoTanus. B xoze nccienoBaHus paccMOTpEH Iporiecc (JOPMHUPOBAHHUSI HAYIHO-HUCCIIEIOBATEIBCKOH KOMIIETEHTHOCTH OYIYIINX CIEIH-
AJTUCTOB-3KOJIOT'OB IIPU U3YUECHUU y‘{CGHOﬁ JUCLIUTIIIMHBI «yp603KOJ'IOFI/Iﬂ>).
HpI/IBeI[eHLI BOIPOCHI, KOTOPBIE U3Yy4arOTCA CTYACHTAMU Ha JICKIMOHHBIX W NPAKTUYCCKHUX 3aHATUAX I ONPEACIICHUA YPOBHA COLIMO-
9KOJIOr0-3KOHOMHYECKOTO COCTOSIHUSI yPOOr€OCOMOCHCTEM C HCIIONIb30BaHHEM Pa3paboTaHHON KOMITBIOTEPHO# mporpammsl «Sustainable
developmenty. Ompenernerno, uto HOPMHUPOBAHHE HAYYHO-HCCIIEOBATEILCKON KOMIIETEHTHOCTH y OYIYIIEro CIenHaiCcTa-3KoIora ¢
HCIIOJIB30BaHKEM TIporpammbl «Sustainable development» crioco6cTByeT co31aHMI0 HHHOBAIMOHHOM CPEIbl, KOTOPOE CIIOCOOCTBYET MaK-
CUMAJIbHOMY PasBUTHIO HAYYHO-UCCIICA0OBATE/ILCKOI'O NOTEHUATIA U CTUMYJIUPYET 1'[0Tpe6HOCT b B TBOPUECKOM CaMOpPa3BUTHH.

Knroueevie cnosa: nayuno-uccnedo8amenbckas KOMREMeHMHOCb, Oyoyujue CReyuanucmpl-3K0102U, KOMINbIOMEPHAsS NPOSpamma «Sus-
tainable developmenty.
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