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The article formalizes base conceptual construct of expert financial and
economic training systems. It applies the following definitions: pedagogical
principles; cybernetic principles and expert training system. This provides scientific
background for developing main functions, structures and mathematical models of
expert financial and economic training systems and for their program
implementation.
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1. Problem statement. Social and economic changes in the world, including
the ones in Ukraine (globalization, intensive IT development, etc.) have significantly
expanded the requires to specialist training that is reflected in the basic principles and
social and pedagogical development points of higher education system of Ukraine.

This is particularly true for the financial and economic experts that is
conditional upon information scope increase, complexity of its processing and, in
some cases, its undercoverage and occurrence of new types and systems of
E-business, etc.

This requires developing modern powerful pedagogical solutions, systems and
information training tools for future financial experts that would teach future expert
to find solutions in complex situations with different uncertainty level of economic
information.

One of the main directions in creating powerful pedagogical tools when

teaching professional subjects is applying expert training systems (ETS) but as of



today, development of such systems and tools is poorly studied [1 — 12]. Arguably,
there is an objective pedagogical problem related to creation of powerful pedagogical
tools for professional training of future financial and economic experts based on
expert training systems to solve complex economic cases (with different uncertainty
level). This actualizes research of this problem.

2. Analysis of recent research studies and publications. Pedagogical
problem of improving professional training of future financial and economic experts
including professional competency development is covered in many monographs,
publications and thesis of both international and domestic scientists [1 — 8].

In particular, problems of implementing modern pedagogical tools to financial
and economic education have been considered in the works of 1. V. lvannykova [3],
different aspects of theoretical and methodological foundations for forming
professional competency of future economists have been studied by
M. V. Vachevskyi, L. M. Dybkova, N. V. Uisimbaieva, informative competencies of
future economists — by O. M. Honcharova [1; 6 — 8] and P. S. Klimushyn and his
colleagues have studied different aspects of electronic commerce [2].

But these works have not considered a problem of financial and economic
expert training to solve complex economic cases with different uncertainty level and
pedagogical means for such tasks.

A number of study guides by leading scientists (Ye. A.Smyrnov,
R. A. Fatkhutdinov, etc) aimed to teach economic student making management
solutions [9; 10] provides theoretical and practical points and technologies of
developing and implementing managerial decision-making mechanism by applying
different methods including the expert ones. They focus on organizational, social and
psychological approaches and do not consider the usage of ETS, development tools
for expert systems and pedagogical approaches, principles and methods of their
applying to study course that makes professional training of future financial and
economic experts.

As illustrated in series of works, current trend in future specialists training,

including the financial and economic ones, is applying information technologies and



IT-based creation of new type of means — intelligent training system, intelligent
simulator, expert training systems, etc [4; 5; 11; 12].

These works employ different approaches to define conceptual construct of
expert training systems. Problem of creation of powerful pedagogical tools for
professional training of future financial and economic experts when teaching
professional subjects has not been a research subject that does not allow estimating
their efficiency in education process that proves the necessity of conducting research
in the specified field.

Publication analysis has not found researches on problems of categorical tool
of expert training systems including the ones for financial and economic expert
training.

So, conducted analysis on pedagogical problem of creating powerful tools for
future financial and economic expert training shows that researchers give
consideration to different aspects of this problem (professional competency
development, decision-making, information technologies usage, creation of expert
training systems, situational teaching methods, etc.) in English and Ukrainian
publications. But they are poorly studied, conceptual construct of ETS is not
formalized, there are no concrete developments on ETS, their efficiency is uncertain,
etc.

This shows the importance and relevance of research to solve a problem of
creating powerful pedagogical tools for professional training of future financial and
economic experts when teaching professional disciplines.

3. Defining unsolved aspects of the problem. Study of a problem of
improving professional training process of future financial and economic experts
solves relevant objective: formalization of conceptual construct of expert training
systems.

4. Objective statement (goal setting). Article objective is analysis and
formalization of conceptual construct of expert training systems for professional

training of future financial and economic experts.



5.Basic material presentation. Theoretical and methodological
justification, analysis and formalization of conceptual construct of expert
training systems for professional training of financial and economic experts.

As it appears from conducted analysis, current trend in financial and economic
experts training is applying new type of information technologies — expert and expert
training systems.

These systems, opposed to different data-processing systems, use symbol
(nonnumeric) methods of data presentation and input, they do not have predefined
operating algorithm. That is why they have a set of features: 1) applied to solve only
complicated practical tasks that are not formalized or poorly formalized [4; 5; 11;
12]; 2) these systems are as good as human-expert by criterion of quality and
efficiency of problem solution; 3) allow explaining obtained solution to trainable
person; 4) able to increase knowledge in the course of interaction between them and
experts. In addition, expert systems are characterized by extreme complexity, big
time-consumption for development, training, etc. As a rule, training process for such
systems is interactive.

A term knowledge-based systems (KBS) is used as synonym for expert systems
(ES) [11].

There are a lot of definitions for expert and expert training systems [4; 5; 11;
12] for today. It follows from the analysis that these definitions are based on:
1) functions performed (ES and ETS); 2) construct (ES and ETS); 3) combination of
construct and functions performed.

Analysis of definitions for “expert system” and “expert training system”
displays that definitions of conceptual construct of ES and ETS are very general and
do not fully reflect pedagogical features and principles of information technologies
construction, in particular ETS.

Relying on research objective, ETS definitions by V. A. Petrushyn [5, p. 45]
and D. Yu. Yanushko [12] can be considered as the most complete. According to
them, ETS is a program that accomplishes one or another pedagogical objective. It is

to be noted that any objective including the pedagogical one can be achieved due to



many methods and including non-pedagogical as well. This requires clarification of
ETS conceptual construct and consideration of pedagogical, psychological and
cybernetic principles for ETS design and development.

That is why description and systematization of principles is an original starting
point for creating powerful pedagogical technologies and systems, including the ones
with applying information teaching technologies [13 — 15].

Some works (for instance, [13]) mention a concept “cybernetic principles” and
describe these cybernetic principles used for ES and ETS but there is no its
formalized definition in literature.

Analysis of literature sources shows that concept “pedagogical principles” is
widely used in pedagogy as well. There are several definitions for it, for example [14;
15].

Definitions for “pedagogical principles” are very general and reflect subjective
opinion of their authors [1 — 3; 14]. These definitions are debatable and stand at the
current stage of pedagogy development. Their common disadvantage is ignoring
principles in pedagogy that reflect design specifics of pedagogical training system
based on information technologies, in particular, expert training systems [5; 11; 12].

The article [15] presents definition “psychological principles”. According to it,
“principles of psychology” are background that defines the core and origin of human
psychology, specifics of its formation, development, functioning mechanisms and
presenting forms, approaches to its study and change.

Such definition of psychological principles completely reflects the
psychological approaches used in pedagogy, in particular in didactics, including the
ones with applying information technologies. That is why this work is based upon it.

In view of foregoing, it is advisable to clarify research conceptual construct
and formalize basic concepts: “pedagogical principles”, “cybernetic principles” and
“expert training systems”. This will allow detailing system of principles that should
be used as a base for expert training systems for financial and economic experts

training.



Definition 1. Pedagogical principles are the most general postulates that define
the leading forms of pedagogue’s activity and initial requirements to educational
process regarding development of training information technologies and systems,
organization and implementation of training process including in information
educational environment.

Definition 2. Cybernetic principles are the most general postulates of theory,
facts and laws of cybernetics that are the base for design and development of wide
type of systems for management, storage, transfer and transformation of information.

Definition 3. Expert training system is information system based on a set of
pedagogical, psychological and cybernetic principles, expert knowledge in certain
field that solves class of complex, practically valuable, training tasks in this field
poorly formalized. If it is necessary, it includes pupils’ knowledge estimation,
education management and demonstration of behavior at the level of experts.

As it follows from definition 3, ETS should be based on the mentioned above
principles: pedagogical, psychological and cybernetic. ETS design and development
should comply with the priority of pedagogical principles.

So, conducted analysis has allowed formalizing conceptual construct of new
pedagogical technologies and systems based on expert training system. ETS design
and development for future financial and economic experts training should be carried
out on the base of it.

This construct allows scientifically grounded design and development of main
functions, structures and mathematical models of ETS for future financial and
economic experts training and performing their program implementation.

6. Research findings and further research in this field.

1. Analysis of basic works on the problems of professional training of future
financial and economic experts showed that information technologies and expert
training systems based on them were being constantly developed and changed. That
Is why there is an objective problem related to clarifying definitions of conceptual

construct of expert training systems. This makes the research important.



2. Basic conceptual construct of expert training systems of financial and
economic expert professional training is formalized on the base of system analysis.
The article presents the following definitions: pedagogical principles (general
postulates that define the leading forms of pedagogue’s activity regarding
development of training information technologies and systems, organization and
implementation of training process including in information educational
environment); cybernetic principles (the most general postulates of theory, facts and
laws of cybernetics that are the base for design and development of wide type of
systems for management, storage, transfer and transformation of information); expert
training system (information system based on a set of pedagogical, psychological and
cybernetic principles, expert knowledge in certain field that solves class of complex,
practically valuable, training tasks in this field poorly formalized. If it is necessary, it
includes pupils’ knowledge estimation, education management and demonstration of
behavior at the level of experts).

3.1t is shown that formalized conceptual construct allows scientifically
grounded developing main functions, structures and mathematical models of ETS for
future financial and economic experts training and performing its program
implementation.

4. Promising research direction is defining system of pedagogical principles
that should be used as a base for developing didactic component of expert training

systems for financial and economic expert professional training.
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[lTeBuyk O. b.

HocnimxenHss mpobnaemu AediHIimii KaTeropiaJbHOTO amapary eKCIepTHUX
HaBYaJbHUX CHCTEM 3 MIATOTOBKHU (haxiBIiB ()1HAHCOBO-EKOHOMIYHOTO HAMPSMY

dopmaizoBaHo 0a30BUl MOHATIMHUN amapaT eKCIEPTHUX HABYATHHUX CHCTEM
3 mpodeciitHoi miaAroToBKku (PaxiBiiB ¢(iHAHCOBO-EKOHOMIYHOTO Hampsmy. BBemeHo
nediHiii: megaroriydi IPUHIKIK; KIOCpHETHYHI IPUHITUIINA Ta eKCIIEpTHA HaBYAJIbHA
cuctema. [lokaszaHo, 110 11€ 103BOJISIE HAYKOBO OOIPYHTOBAHO PO3POOJIATH OCHOBHI
GyHKIIIi, CTPYKTYpH 1 MaTeMaTW4yHl MOJIeNl €KCIIEPTHUX HABUYAJIbHUX CHUCTEM MJis
MITOTOBKA MalOyTHIX cHemiaigicTiB (iHaHCOBO-EKOHOMIYHOTO MPOUI0, a TaKOXK
3I1MCHIOBATH iXHIO MPOrpaMHy peati3alliio.

Knwouosi cnosa: excnepTHa HaBYallbHa CHUCTEMA, MENAroriyHi MPUHIIUIH,
KiOEpHETHYH1 IPUHITUIIN, (popMaTi3allis.



[TeBuyk O. b.

HccnenoBanue  npoOiieMbl  ACPUHMLIMA  KaTErOpHaJbHOIO  ammapara
AKCIEPTHBIX OO0YyYaroIMX CHUCTEM IO IMOATOTOBKE CIIELMAIUCTOB (PUHAHCOBO-
HKOHOMUYECKOTO HANPABJICHHUS

®dopmann3oBaHO 0a30BbI MOHATHMHBIN anmapaT SKCIEPTHBIX OO0YyYaroIIuX
CUCTEM MO MNpo(PecCHOHAIBHON  NOJArOTOBKE  CIELUAIMCTOB  (PUHAHCOBO-
HPKOHOMUYECKOTO HamlpapiieHUs. BBeneHo AepUHUIMM: NeIarorn4eckiue MpUHLIUIIBI,
KHOEepHETUYECKE MPUHLKIBI U 3KCnepTHas oOydaromiast cucrema. IlokazaHo, 4yTo
3TO TO3BOJSIET HAyYHO OOOCHOBaHHO pa3pabaThiBaTh OCHOBHBIC (DYHKIIHH,
CTPYKTYphl M MAaT€MaTUYECKHUE MOJICIH SKCIEPTHBIX OOYyYaIomUX CHCTEM MJis
MOJTOTOBKUA OyIyIIUX CHEIHAINCTOB (UHAHCOBO-PKOHOMUYECKOTO Mpoduis, a
TaKXe OCYIIECTBIIATh UX IPOrPAMMHYIO peaTu3alHtIo.

Knwouesvie cnoea: »skcneprtHas oOywaromjas CUCTEMa, I€AarOrH4ecKue
MPUHIINIIBI, KHOEpHETUUECKHE TPUHLIUIIBI, (popMalin3anus.
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