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FEATURES OF A FORMAL REPRESENTATION OF MULTIFORM PROCESSES
IN THE SYSTEMS OF TRAINING, EDUCATION AND PRODUCTION

The paper proposes a technology for formalizing multiform processes in the systems of training, education and
production. One of the important components of the formalization technology is the construction of models of ob-
jects of the topical area. The formalization technology being developed consists of three main formalization
branches: logical methods of knowledge modeling, heuristic methods and ontological methods. One of the stages of
formalization technology is the modeling of processes and phenomena on the basis of a mathematical apparatus.
The mathematical interpretation of combining models of related topical area is shown.
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Introduction

The networked educational technologies based on
integrated intelligence exist and develop, and for them
it is necessary to develop mathematical support. For this
purpose, it is proposed to use formalization technology,
which differs from the existing in the work [1]. The
procedures and methods of ontological modeling [2],
heuristic and logistical methods are used in constructing
formalization technology.

Based on the use of formal procedures of developing
technology the cognitive modelling in gaming learning
methods [3] was implemented. A new approach was pro-
posed, ensuring the pupils' conscious choice of the future
profession. It lies in organizing on the pages of the profil-
ing departments sites [4] of game models and their imple-
mentation in the form of quizzes. The proposed technol-
ogy for formalizing representation of the integration of
schools, colleges and production will allow to structure the
models that are applicable in these three systems.

In addition, using a college model of knowledge
formed through the training and work programs based
on knowledge and skills, a particular enterprise could
independently create a mini-curriculum and train spe-
cialists for its field on these plans in a remote mode. It
can be a bachelor or a master, who has a system of pro-
fessional knowledge, skills and habits. Also, employers
and human resources managers could trace the process
of system formation of the professional knowledge
among students from the second to the fifth year [5].

1. Mathematical interpretation
of combining models
of related topical areas
The work suggests the formation of core (C) of re-

lated topical areas (TA), which will be interpreted by
the models of the process inherent in each area. In Fig. 1

the mathematical interpretation of combining models of
related topical areas is shown. The first procedure will
unite the subject area "School-College", and the second
procedure is "College-Production". The construction of
related core is confirmed by the realized processes of
uniting schools and colleges in the network of websites
[3-4] and linking the network of college sites with em-
ployers [5].

Here is a generalized scheme of formalization
technology. The first stage of the formalization technol-
ogy being developed the representation of the integra-
tion of the school, college and production is the struc-
tural and functional analysis of formalized processes,
namely the finding of their features, the definition of
objects and their types that must to be formalized and
the models for them must be constructed. Thus, one of
the important components of the technology of formal-
ization is the construction of models of objects of the
topical areas. In comparison with the formalization
technology proposed in the work [1], the feature of the
technology for formalizing the multiform processes in
the systems of training, education and production
("School-College-Production") is the use of ontological
modeling, since not all processes and phenomena can be
represented in the educational system by heuristic and
logical methods. The created models of objects of the
topical area provide knowledge representation by heu-
ristic, logical and ontological methods as well. In the
first case, their components serve to specify the corre-
sponding heuristics in the models of knowledge repre-
sentation, in the second, their symbols form the alphabet
of one of the formal systems (propositional calculus,
predicates, formal theories, etc.), and in the third case
their components serve to structure and construct con-
nections between the objects under consideration [6].

Consequently, the formalization technology being
developed consists of three main formalization
branches.
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Fig. 1. Mathematical interpretation of combining models of related topical areas

The first branch of formalization technology is the
logical methods of knowledge modeling, which are
based on formal systems. The second branch consists of
heuristic methods, which are based on the representation
of knowledge by production systems, semantic net-
works, frames and other heuristics. The third branch of
formalization technology is made up of ontological
methods, which are used to structure knowledge about
the objects of the investigated area. The use of ontologi-
cal methods makes it possible to cope with such a diffi-
cult task of coordinating conceptual descriptions of in-
formation and intellectual resources that are compiled
by different specialists. Features of ontological methods
are objectivity, universality and integrity [7].

Generalized structure of the main components of
the formal representation of knowledge in support of
information technology solutions is shown in Fig. 2.
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Fig. 2. Generalized structure of the main components
of the formal representation of knowledge in support
of information technology solutions

2. Technology of formalization
of the integrated environment
"School-College-Production”

The next step in the technology of formalization is
the modeling of processes and phenomena on the basis
of a mathematical apparatus. In this case, the methods
of topology (the theory of categories and functors) are

most suitable. The goal of this stage is to create a meta-
model that will unite all three formalization branches, in
other words, procedures for constructing models of
topical areas. As part of the topical area, the core is al-
located, which is determined by the research objective
and includes some of the most essential for this study of
the TA objects and the many links between them. Under
the TA in the formalization of the representation of the
integration of the school, college and production, one
should understand the training, educational and produc-
tion processes and their state, which is described by the
totality of the properties of the constituent objects and
the connections between them. The structure of the
technology for formalizing the representation of the
integration of the school, college and production is pre-
sented in the form of a scheme in Fig. 3.
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Fig. 3. The generalized scheme of formalization
technology of the integrated environment
"School-Colege-Production”

It shows the selection from the topical area of its
core (C), consisting of individual models

Mi,i=1..N,

which can be represented by heuristic, logical and onto-
logical methods using appropriate procedures. In the
process of realizing the technology of formalization, it
is proposed to use a methodological base, the hierarchy
of which is shown in Fig. 4.
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Fig. 4. Hierarchy of methodological basis of formalization technology

Conclusion

In the work, a formalization technology was pro-
posed. One of the techniques in this technology is onto-
logical modeling, which is used to structure knowledge
about investigated area objects and coordination of con-
ceptual descriptions of information and intellectual re-
sources. In addition, a mathematical interpretation of
combining models of related topical areas is shown.
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Haoitiuna oo peoxonecii 11.08.2017

Penensent: 1-p TexH. Hayk, npod. B.M. Pynnunskuii, Yep-
KachKHi JiepxaBHUII TeXHOIOriuHMil yHiBepcurer, Uepkacu.

OCOBJIMBOCTI ®OPMAJIbHOIO NMPEACTABJEHHA PIBHOMAHITHUX NMPOLIECIB
B CUCTEMAX HABYAHHS, OCBITU | BUPOBHULITBA

O.1. Mopo3zoBa

B pobomi 3anpononosana mexnonocis gopmanizayii pisHOMAHIMHUX NPOYECi6 8 cucmemax HAGUAKHSA, 0C8imu i 6UPOOHUY-
maa. OOHI€I0 3 8ANCTUBUX CKIAVOBUX MeXHON0T opmanizayii € nobydoea moodeneti 06'exkmie npedmemnoi obaracmi. Texnonozis
Gopmanizayii, wjo po3pobrsemvcs 6 pobomi, CKIA0AEMbCS 3 MPLOX OCHOBHUX 2LIO0K POPMAni3ayii: 102iuHi Memoou MoOeno8am-
Hsl 3HAHb, e8PUCMUYHI Memoou i onmonoiuni memoou. Oonum 3 emanié mexnonoeii popmanizayii € mooemoganms npoyecia i
A6uw Ha ochogi mamemamuunoz2o anapamy. Tlokazana mamemamuyna inmepnpemayis 06'cOnanHs Mooeneti CyMidCHUX npeo-
Memnux obracmetl.

Kniouogi cnosa: mexnonocis opmanizayii, oceimui npoyecu, npeomemna obaacmo, WKOA, UULL HAGYATbHULL 3aK1AO,
8UPOOHUYMBO, IHMezposate cepedoguye.

OCOBEHHOCTHN ®OPMAJIbHOIO NPEACTABNEHUA MHOITOOBPA3HbLIX NMPOLIECCOB
B CUCTEMAX OBYYEHUA, OBPA3OBAHUA U MPOU3BOACTBA

O.U. Mopososa

B pabome npeonodicena mexmnonoeusi popmanuzayuu MHO2000pA3HbIX NPOYECCO8 8 CUCMeMax obyuenus, 06pazoeanus u
npouzsodcmea. OOHOU U3 BANCHBIX COCMAGTAIOWUX MEXHONO2UU DOPMATU3AYUU AETAEMCS NOCHPOEHUe Modenell 00beKnos
npedmemnoil obaacmu. Paspabamvieaemas mexHono2us Gpopmaruzayuu coCmoum u3 mpex oCHOBHbIX 6emaeil opmanuzayuu.
Jo2utecKue Memoobl MOOETUPOBAHUS 3HAHUL, IEPUCTIUYECKUE MEMOObl U OHMono2uyeckue Memoovl. OOHUM U3 DMAN0E MEXHO-
02Uy opmanuzayuu AENAEMcs MOOenUPOsanue npoyeccos U AGIeHUll Ha OCHo8e Mamemamuyeckoeo annapama. Iloxazana
Mamemamuieckas uHmepnpemayus 00beOuHenus Mooenell CMEeNCHbIX NPeOMEemHbIX oonacmell.

Kniouegvie cnosa: mexnonoeus gopmanuzayuu, obpazosamenvhvle npoyeccyl, npeoMemnas obaacmy, WKoa, Gvicuiee
yuebHoe 3asedenue, npou3800Cmeo, UHMESPUPOSAHHAs CPeod.
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