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The research results modern approaches perspective to the ecological competencies’ formation at the economic specialties

students in Poland universities are presented. The revealed advantages of using BPMS-tools for forming practical skills of enterprise
management automation in the ecological crisis conditions are suggested to be applied in the training process of training specialists of
economic specialties in Ukraine, which will contribute to the world trends' development of “Eco-banking” and “Eco-entrepreneurship”.
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HepcnexTnBu Bukopucranus BPMS-3aco0iB ai1s1 popMyBaHHS eKOJIOTTYHUX KOMIETEHIIiil Yy CTyIeHTiB eKOHOMIYHHX cIie-
uiaabHocreii. Jlanura 1.B. HaBeneHo pe3ysabTaTi 0CHTIDKEHHS Cy4aCHUX MEPCIEKTHUBHUX ITiIXO0/IB ()OPMYBAaHHS €KOJIOTIYHUX KOM-
TIETEHII}l y CTYAEHTIB €KOHOMIUHHX CIIeliabHOCTel B yHiBepcuTerax [Tonbii. Bussieni nepesaru 3actocyBanus BPMS-3aco0iB s
(bopMyBaHHS MPAKTHYHUX HABHYOK aBTOMATH3allil KepyBaHHs MiANPHEMCTBOM B YMOBAaX €KOJOIIYHOI KPHU3H 3alPOIIOHOBAHO 3aCTO-
COBYBAaTH B HABYAJIHHOMY MPOIIEC] MiATOTOBKH (haXiBI[iB EKOHOMIYHHUX CIICLiaIbHOCTEH B YKpaiHi, 10 CIPUATAME PO3BUTKY CBITOBHX
tenaenuii «Exobankinry» ta «Exo-mignpuemuuntsay. Kuouogi ciosa: FBD, LAD, SPSS Statistics, Bizagi Modeler, Bizagi Studio,
Bizagi Engine, cuctemu MojienroBaHHs Oi3HeC MPOIECiB, eKOJIOTiHI KOMIICTEHIIT.

[epcnexTuBsl Henoab3oBanusi BPMS-cpencTs 1iist popMupoBaHus IKOJOTHYECKHX KOMIETEHIHI Y CTY1eHTOB SKOHOMH-
Yyecknx cnenuanbHocTeii. Jlanbira U.B. TIpuBenens! pe3ybraTsl HCCIIEIOBAHUS COBPEMEHHBIX MEPCIICKTUBHBIX MOAXO0A0B (opMu-
POBaHMs HKOJIOTMYECKUX KOMIIETEHIIUH Yy CTYICHTOB SKOHOMUYECKUX CIeLualbHOCTe! B yHuBepcuTerax [lonbimu. BeisiBienHsle npe-
nMmyIecTBa npuMenennss BPMS-cpencts st ¢popMupoBanns MpakTHYeCKUX HABBHIKOB aBTOMATH3ALUM YHPABICHUS HPEIIPUATHEM
B YCIIOBHSIX 9KOJIOTHUECKOTO KPU3HUCA IPEATOKEHO TPUMEHSTh B y4e0HOM MPOIecCe MOATOTOBKH CIIEIMAIHCTOB YKOHOMIUECKHX CIICTIU-
anpHOCTel B YkpauHe, uTo OyJeT CrocoOCTBOBATh Pa3BUTHIO MUPOBBIX TeHEHINI «Exo-0aHKMHTa» 1 « DKO-TIPEATPUHUMATENBCTBAY.
Knroueswvie cnosa: FBD, LAD, SPSS Statistics, Bizagi Modeler, Bizagi Studio, Bizagi Engine, cuctems! MonenmpoBaHusi Ou3HeC npo-

ECCOB, SKOJIOTUYCCKUEC KOMIICTCHIIUN.

Problem statement. At the preparing future spe-
cialists of economic specialties in Ukraine, insuffi-
cient attention is paid to the ecological competencies
formation and skills of enterprise management auto-
mation, business processes, aimed at improving the
ecological environment state. In the conditions of the
Ukrainian economy integration into the EU countries
economic space, this can lead to low competitiveness
of Ukrainian specialists economic in the European
work market, which is confirmed by the low percentage
of their participation in international economic grants
and projects, which are directed on the production
ecologization.

Research relevance lies in the disclosure of the
European educational experience of training specialists’
advantages economical specialties with the use BPMS-
tools of enterprise management automation, the forma-
tion their eco-oriented professional competencies.

Relation of author’s rework with important scien-
tific and practical tasks.

In the conditions modern integration of Ukrainian
economy into the economic EU space, increased has need
in economic specialties specialists with deep ecological
knowledge for the long-term and prospective develop-
ment programs implementation of “Eco-banking” and
“Eco-entrepreneurship”. Using of positive European
experience for training economic specialties specialists
in higher Ukraine educational institutions will facilitate
the implementation state concept of national ecological
policy for the period to 2020. In particular, it will ensure
the preparation specialists to economic specialties,
capable solving problems of ecologization the Ukrainian
economy by applying the latest automation means of
enterprise management with the involvement of the
Kyoto Protocol mechanisms to the UN Framework
Convention on Climate Change [1].
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Analysis of recent research and publications.
Higher education in the EU countries, for exemplified by
Poland, is characterized by high efficiency and success
in organizing the learning process, which are achieved
through the computer-based learning tools introduction.
In scientific works, devoted to the reason’s disclosure
success of the higher education development in Poland,
the authors [2; 3] emphases on modernized legislative
provisions on education, as well on pedagogical features
using of the information communication technologies
methods by teachers for visualize complex informa-
tion and facilitating formation of knowledge by many
disciplines. In Germany, cause success and perspectives
higher education, it is believed, is its sociologization
tendency [4; 5].

Wherein, features of computer specialized applica-
tion software that students master during the educational
process and whish are used to solve the problems of
professional activities of the ecological and economic
direction remain insufficiently disclosed. In the univer-
sities of Poland, the specialists training by economic
specialties, the development they have of practical skills
of working with professional computerized programs
is carried out in compliance with the high requirements
level. This is due to the fact, that upon the training com-
pletion, graduates should be ready to introduce in the
workplace new computerized technologies and thereby
enhance the enterprises competitiveness and efficiency
in the European economic area, reduce their dependence
on traditional energy sources.

Taking into account the above, the purpose of there
is article to reveal the functional features of computer
BPMS-tools used in EU countries universities for the
professional ecological competencies formation at the
economic specialties specialists training.

Researches originality is to disclosure of current
higher economic education trends EU countries and the
experience of applying the modern approaches to the
specialists' formation with professional competencies
in the automation by enterprise management at the eco-
logical crisis conditions and planetary climate change
global.

Methodological or general scientific value.
Methodological or general scientific value consists of
disclosing ways to improve of Ukraine economic higher
education, directing activities future economical special-
ties specialists to using latest automate means of mod-
eling, design, control and enterprises management in
improve their profitability and improve the environment
ecological state.

Statement of the main material. In modern
development conditions of industrial and agrarian
complexes, enterprise management is mainly aimed at
obtaining economic profits for ensuring competitiveness
and development. Trying to minimize costs, for a long
time the in management of the enterprise did not pay
enough attention to ecological problems, which led to an
increase in the relevance of many ecological problems.

It became obvious that most effectively they solve can
specialists not only with deep economic, but and eco-
logical knowledge. In this regard, in higher education
institutions of EU countries, at the training of specialists
of economic specialties, considerable attention is paid
to the formation of environmentally oriented practical
skills of computerized systems use for management
enterprise automation.

In the Polish universities educational process, the
of the greatest amount auditory time is allotted to mas-
tering the skills working with the “FBD” (Function
Block Diagram), “LAD” (Ladder Learning Diagram),
“SPSS” Statistics, Bizagi Modeler, “Bizagi Studio”
and “Bizagi Engine”, at the same time, in the Ukraine
universities, the study time majority is planned for the
students independent work, which leads to a low train-
ing students efficiency and the specialists’ formation not
competitive in the EU countries economic space.

In the EU countries, in particular in Poland, the spe-
cialists training of economic specialties at the bachelor's
and master’s level provides of the need to take studying
disciplines, mainly the economic-ecological and engin-
eering directions, for which the study hours’ majority are
allocated. This is due to the fact, that EU countries are
actively implementing environmental projects in indus-
try and households, increasing the alternative energy
sources use (in particular, automatic solar and wind
energy systems). In these conditions, has increased the
need in specialists of economic specialties with deep eco-
logical and engineering knowledge, which are able not
only to implement automatic control systems for enter-
prises, but also to design energy-saving systems and pro-
gram their component technical facilities. To solve this
problem, in economic universities use programs educa-
tional in which provide for forming develop practical
skills of working in computer environments of program-
ming technical means used in alternative energy sources
(for example, solar panels), in Smart House systems
and others. Examples of such graphical programming
environments are “FBD” (Function Block Diagram)
and “LAD” (Ladder learning Diagram) (Fig. 1). They
are used to creating software for logic microcontrol-
lers, which are structural component of automatization
alternatives energy sources system.

In addition, in students of economical specialties at
practical classes are formed skills to work with com-
puter and software tools of environmental monitoring.
For example, to monitor the enterprise activities, its
influence at succession of plants, are carried monitor-
ing of condition photosynthetic apparatus by the tools
“HandyPEA” [6] device (England), which is contributes
to the formation of the skills of using the computer soft-
ware “WinControl”, by which it is staffed. “HandyPEA”
provides convenient tools for a comparative and in-depth
analysis of the data under study, provides their recording
in the memory of a fluorimeter.

In the software, several methods of calculating data
can be included to visualize even insignificant differ-
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ences in significations of plant chlorophyll fluorescence,
which may indicate the presence of plant stress factors
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Fig. 1. Appearance main windows of graphical programming
environments: A) Function Block Diagram (FBD) [7] and B)
Ladder learning Diagram (LAD) [8]

in the environment. The device English interface and the
applied computer program motivate students to learn
English more deeply, which further enhances their pro-
fessional competencies. In order to improve the analy-
sis accuracy of statistical data, obtained as a result of
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Fig. 2. Appearance to windows of processing statistical data
in computer applications: A) SPSS [9] and B) Statistica [10]
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Fig. 3. Appearance to software environment window: “Bizagi Modeler” [11] of business
process management automation
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environmental monitoring and scientific experiments,
at students are forming practical skills in working with
computer programs “SPSS Statistics” and “Statistica”
(Fig. 2).

These programs provide convenient tools for auto-
mating the calculation of not only average indicators,
correlation and regression analysis, but also forecasting.

Formation of modern professional competencies in
enterprise management automation involves mastering
the skills of working with business process management
systems BPMS, among which “BizAgi BPM Suite” is
the most widespread and powerful. Within the frame-
work of this system, the programs “Bizagi Modeler”
(Fig. 3), “Bizagi Studio” and “Bizagi Engine” are func-
tionally integrated.

The program “Bizagi Modeler” is used for graphic
modeling automation, analysis, optimization and regula-
tion of business processes. The program “Bizagi Studio”
provides convenient tools for converting the created
model into program performing addition a software
application of automatization business process manage-
ment, such as “BPMN-modeler”, “Database logical
scheme designer” (entity-relations diagram), ‘“Web-
forms process steps designer”, “Business rules editor”,
“Organization structure editor”. “Bizagi Engine” pro-
vides execution of the processes created by “Bizagi
Studio” and provides users with mobile access to data
on specialized Web-portals.

Increase of the use specialized computer programs
intensity in scientific and economic professional activ-
ities of the EU countries, led to an increase in the
demand for highly skilled competitive specialists with
formed practical skills in the professional use of applied
computer programs. The legislative basis modernization

of higher education, for example in Poland, has granted
private universities more independence in the creation
and curricula implementation and the organization of
learning process, increased their flexibility in respond-
ing to the needs development of science and industry.

Conclusions. In the conditions environmental crisis
growing, at the specialists training of economic spe-
cialties, in addition to economics knowledge in EU
universities, much attention is paid to the formation of
environmentally-oriented, engineering practical work-
ing skills with specialized computer programs that are
used for influence control of enterprises on the environ-
ment. Formation of the economic direction competences
involves gaining students the computer simulation skills
and abilities, optimization and automation of business
processes management using BPMS tools, aimed at
improving the environment ecological state.

Orientation of higher education to the highly quali-
fied specialists training, necessary for the enterprises'
development in the EU, contributed to the increase in
the investment income volume in economic universi-
ties, made education more accessible and attractive for
entrants also from other countries.

Prospects of using research results. We believe that
the experience of developing and reforming higher edu-
cation in the EU countries can be useful in the modern
strategy's development for the higher education develop-
ment in Ukraine. Increasing attention to the engineering
and environmental knowledge formation in the prepar-
ation of economic specialties students will contribute
to further accelerate the economy reform Ukraine, the
success of the “Eco-banking” and “Eco-enterprises”
development on the integration path into the EU coun-
tries economic space.
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