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Ontological Support System of Managerial Decision-Making
of Production Tasks for a Food Enterprise

Abstract. Resource and energy efficiency of industrial production, in particular, food production, is a defining requirement
that will ensure its functioning without loss of quality and quantity of final products. This is achieved by observing the
requirements for the operational parameters of the company’s technological processes and their operational changes. Given
the complexity of the functioning of the energy component of the world and Ukraine due to military operations and their
consequences, the issue of quality/cost ratio has become more acute. Therefore, for large manufacturing enterprises, the
development of systems for supporting management decision-making in accordance with the Industry 4.0 concept becomes
relevant. This will contribute to improving the production and economic indicators of the enterprise through coordinated
actions of all links of production activities by structuring and processing large amounts of heterogeneous information.
The purpose of the study is to develop a decision support system for the task of choosing the structure of an automated
control system based on an ontological knowledge base. The developed application ontology uses descriptive logic and
is interpreted as part of a digital production double implemented by a single ontological knowledge base and ontological
repository. Considering existing international standards, the OWL2 language was chosen for the implementation of the
ontological knowledge base. The ontology system architecture contains an ontology server, a Node-Red application, and
a user form. A project decision support system that issues recommendations based on requests for the structure of the
control system for a technological facility with uncertainties, considering the requirements and restrictions set for each
technological process of a food enterprise, reduces the time to choose the appropriate structures, schemes, and methods.
Thus, the designer receives the necessary information, supported by knowledge from the subject area, for the synthesis of
an effective automated control system. It is also assumed that the ontological system will be expanded by connecting new
created applied ontologies that implement related tasks of an industrial enterprise
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INTRODUCTION
Industry 4.0 technologies provide for the use of the lat-
est methods and approaches to support decision-mak-
ing by production operations of an industrial enterprise
aimed at improving energy and resource efficiency, and
production quality. Such systems must use heterogeneous
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production data and knowledge from different domains. In
addition, such a system should be part of the enterprise’s
Digital Twin or easily integrated with it [1; 2]. Therefore, it
is ontological models that are an indispensable single tool
that will provide: integration of a variety of large amounts
of information (data and knowledge) of the entire industrial
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enterprise; unification of the industrial thesaurus; use of
a single enterprise model (Digital Twin), which essentially
describes “everything” (all aspects of the behaviour of the
system and its parts) from different positions. The latter
is intended for use for various purposes, including for the
tasks of managing the production operations of an indus-
trial enterprise.

As an example, the problem of designing a con-
trol system for a technological object in the food industry,
which periodically occurs due to the uncertainties under
which the object operates, is considered. Therefore, a sig-
nificant proportion of technological processes require the
use of robust synthesis methods, in which the structure
and/or parameters of the regulator are calculated by H2/
Heo criterion. The choice of synthesis method is influenced
by a number of objective and subjective factors. In particu-
lar, the requirements for the control system that are for-
mulated by the designer and clarified during the synthesis
process. It also affects the mathematical model of the con-
trol object and its accuracy, and the features of the techno-
logical process itself.

At the first stage, it is necessary to choose the struc-
ture of the system and the method of synthesising its
parameters. Usually, typical structures of automatic sys-
tems are considered, taking into account complexity, uncer-
tainty, multi-connectivity, the presence of delays, etc. In this
regard, the task of automated selection of the system struc-
ture and methods for synthesising its parameters is urgent.
This task is vague, so the paper suggests using data and
knowledge of the subject area, which is established based
on an ontological decision support system.

To solve problems of varying complexity in the con-
text of operating and working with heterogeneous informa-
tion, the use of ontologies is becoming more and more rel-
evant. The significant advantages of building ontological
systems are not only working with heterogeneous informa-
tion, but also establishing relationships between different
data that provide new accurate results. Nowadays, ontologies
are well established in search engines, such as, for example,
Wikipedia [3], Wikidata [4]. Moreover, Wikidata is based on
a taxonomy and uses various principles and methods of clas-
sification and nomenclature of complex hierarchical systems
that include manufacturing enterprises. Ontological sys-
tems have found the greatest practical and successful appli-
cation in the medical field [5; 6] and genetic engineering [7;
8]. The successful results of creating ontological systems
of these areas prompted similar work in other areas. How-
ever, when working on creating appropriate systems, there
are a number of obstacles, in particular, the lack of stand-
ardised and complete conceptual libraries in various fields.
Specialists in various fields [9], including production, are
actively working on this. Today Wikidata is, if not a bench-
mark, then an extremely illustrative example of the suc-
cessful implementation of an ontological search engine. In
addition to Wikidata, there are other ontological knowledge
bases, such as DBpedia, Freebase, OpenCyc, and YAGO [10].

LITERATURE REVIEW

Information is the main component of the Industry 4.0 con-
cept, which provides information and automated compo-
nents of the production operations management system of
an industrial enterprise. At the same time, a well-known
problem is an overabundance of information. Well-known
search engines do not provide a sufficient level of search for
specific complete data, and especially enterprise knowledge.
This was the impetus for the use of Semantic Web technol-
ogies in industrial databases and knowledge of information
search engines, including logical integration into the indus-
trial Internet of Things (IIoT). It is the ontologies focused
on the organisation and implementation of IIoT that meet
new challenges in industry [11] and are currently relevant.
In addition, ontological knowledge bases can be used for
industrial design tasks in distributed systems and on the
Web. In this case, the ontology is used to form a knowl-
edge base containing the main concept of the subject area,
which is a mandatory part of the intelligent decision sup-
port system. The ontological concept is implemented by var-
ious models of knowledge representation, for example, in
the form of frame or semantic networks. Considering the
development of international standards in the field of onto-
logical engineering, a subset of descriptive logic and dialects
of the OWL2 language [12; 13] become part of the de facto
standard when building and working with the subject area.
Built-in ontology description tools provide storage, vali-
dation, editing, transmission, and integration into a single
enterprise ontology system.

The development of a unified information model
of production based on ontologies, as a rule, involves the
choice of a hierarchical structure and a top-level ontol-
ogy [14]. Depending on the complexity of the problem
being solved, the goals set, and the degree of detail, the
ontology structure, in particular, the number of levels, is
selected during development. Traditionally, a three-level
or four-level ontology is used. The three-level system con-
sists of Top-level Ontology, Domain Ontology, and Appli-
cation Ontology; the four-level system contains Top-level
Ontology, Core Ontology, Domain Ontology, and Applica-
tion Ontology. At the same time, there is a need for harmo-
nisation in systems that meet different needs at different
hierarchical levels by using several models and connecting
several existing ontologies [15].

When working with ontologies, it is essential to be
able to use and connect already developed ontologies from
a set of existing and often open ontologies. In particular,
a number of ontologies have been developed for the top
level, which differ mainly in their structure. Most commonly
used are Basic Formal Ontology (BFO), Descriptive Ontology for
Linguistic and Cognitive Engineering (DOLCHE), Suggested
Upper Merged Ontology (SUMO) [16], etc.

Nowadays, the most popular top-level ontology is
BFO [17], which has also found its place in the international
standard ISO/IEC. BFO is a top-level ontology consisting of
thirty-six classes. It is designed to support the integration,

Machinery & Energetics. Vol. 13, No. 3

N



search, and analysis of information in all areas of scientific
research and is undergoing a standardisation stage [18]. Its
advantage is that it does not contain terms specific to individ-
ual material areas, but includes general conceptual forms.

At the next level of ontology - the domain level, the
conceptual framework is conceptualised. With the advent of
the semantic web, the field of domain ontology engineering
is actively developing, and many ontologies appear for vari-
ous subject areas [19]. A separate area is the development
of environments for constructing and evaluating domain
ontology [20].

Applied ontology clarifies the domain ontology,
reveals its concepts and classes, describes concepts, and
contains the most specific information in the form of a com-
bination of concepts from the subject area ontologies and
domain ontologies. As a rule, it contains extensions and
clarifications for the methods and tasks under consider-
ation. There are a large number of successful application
solutions based on constructed application ontologies. The
construction of ontologies has acquired a special meaning
in connection with the development of Industry 4.0 con-
cepts and the introduction of cyber-physical systems [21].

Methods of synthesis of control systems, including
robust ones, are thoroughly considered in [22; 23], and the
results of successful implementation of the latest control
systems for technological objects of the food industry are
investigated in [24-26].

The purpose of the study is to develop an ontological
knowledge base for the decision support system for choos-
ing an automatic control system for a technological object
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with uncertainties for the food industry, which is based on
the axioms of applied ontology and issues a number of rec-
ommendations on criteria, structures of the control system
and methods for configuring their parameters in accordance
with the selected requirements. Such an ontological system
is part of the ontological model of production. For the first
time, the paper uses an ontological subsystem for support-
ing management decision-making for the design of auto-
mated process control systems.

MATERIALS AND METHODS

Building hierarchical ontological knowledge bases, includ-
ing for decision support subsystems, is a building block of
Smart Manufacture, which considers the concept of Indus-
try 4.0 and is relevant. The implementation of this system
would significantly reduce the time for re-designing techno-
logical object management systems, reduce decision-mak-
ing time, increase profits, and ensure the resource and
energy efficiency of the enterprise, which is an extremely
important problem today.

A three-level ontology was developed when solving this
problem. At the top level, BFO is used, as it will be stand-
ardised in the near future. At the Domain Ontology level,
the main concepts and attitudes for the developed manage-
ment decision support system were defined. At the lower
level — Application Ontology, concepts were disclosed in
the form of corresponding classes and subclasses, instances,
relationships between them, Data Property, Object Property,
axioms and rules. Figure 1 shows a fragment of a three-level
ontology for the developed system.

Object aggregate

Development tool

Domain

Application ontology

Figure 1. Domain ontology fragment used for Application ontology

Figure 2 presents the general structure of the onto-
logical system for supporting managerial decision-making
for production tasks of a food enterprise. Conventionally,
the ontological system can be divided into four compo-
nents. The Ontological manufacture model contains infor-
mation about the selected structural hierarchy of a three-
level ontology. Linking external ontologies displays a list
of external ontologies that are connected to the ontology
system. In particular, BFO describes fundamental catego-
ries [27]; QUDT - quantities, units of measurement, dimen-
sion vectors, and datatypes; OWL-Time - time intervals and
time instants; Org - organisations, posts, roles. Semantic

Design provides a division into levels and classes of ontol-
ogy and the relationship between them. The Architecture
part is used to describe the designed general structure of an
ontological system and its implementation at the hardware
and physical levels. This level has a wide range of oppor-
tunities and depends on the tasks being solved, the finan-
cial capabilities of the customer and the experience of the
designer. A special feature of the architecture component
is that it is not actually tied to a specific subject area and
can be adapted for any ontological management decision
support system. In this case, the developed system uses
cloud technologies.
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Figure 2. General structure of the ontological management decision support system

In the work, the effectiveness of the design solutions
of the automated control system was evaluated based on the
defined non-functional and functional requirements, con-
sidering the criteria of economic efficiency and the hierar-
chical relationship of the management level. Thus, the main
attributes of the requirements of the automated control sys-
tem include: requirements for the flexibility of the control
system (flexibility), which determine the degree of flexibil-
ity of the system from the standpoint of the process opera-
tor; requirements for the quality of transients or frequency
characteristics of the system (adjustmentAccuracy, adjust-
mentSpeed); requirements for the reliability of the system,
which characterise the reliability of the developed system
and depend on the probability of loss of stability of the sys-
tem (levelFuncReability); general economic requirements
for the control system, which determine the degree of total
development costs (commonEconomic).

The problem area is also affected by the attributes of
the process object and mathematical model. The first cat-
egory includes: capacity (hasReceptivity), self-alignment
(hasselfalignment), inertia (hasinertia), type of process
variable (typeTechnVariable), and disturbance measure-
ment (hasMeasurDisturb). To the second: the presence of
a model and its type — linear, nonlinear, nonlinear with the
possibility of linearisation (hasNonlin); the degree of uncer-
tainty (hasuncertainy) and the type of its structure(struc-
tUncertainy); the presence of delay (hasDelay); multidimen-
sional (hasMultidim). The peculiarity of the uncertainty of
a technological object of the food industry is that this is

explained as a set of states of the object during its function-
ing. The uncertainty of the mathematical model should con-
sider the inaccuracy of the model, including changes in the
process object and external environment during operation.
Then, uncertainty describes the correctness of the forecast
of the mathematical model at the time of control, and the
degree of compliance with the actual object.

Thus, the structure of the applied ontology for auto-
mated selection of a control system for complex techno-
logical processes in the food industry is formed, which is
shown in the UML class diagram notations in Figure 3. The
ontology consists of three classes (Development_Require-
ment, Technological Object, and Mathematical Model) that
contain instances with a number of attributes. They form
the basis for the development of the management system.
These same instances belong to the CS_Criteria, CS_Struc-
ture, and CS_Method classes, respectively, which, in turn,
contain the necessary information used to synthesise the
automatic control system. The division into these classes is
based on the axioms of descriptive logic. Then the answer
is the alternative solutions provided by the applied ontol-
ogy - a set of criteria, methods, and structures of the con-
trol system. In the future, the designer synthesises the pro-
posed control systems and calculates qualitative estimates
of the forecast of each solution by testing the options pro-
posed by the system on models. At the last stage, the pro-
posed recommendations are sorted according to the selected
estimates, from which the designer selects the final version
of the system.
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Figure 3. Structure of an applied ontology in UML notations

The Protege 5.5 editor was used to implement the
application ontology, which supports descriptive logic in the
OWL language. The ontology contains information in the form
of knowledge about instances of the Development_Require-
ment, Technological Object, and Mathematical Model classes.
Management system development entities are identified based
on relationships between instances. Figure 4 shows a frag-
ment of a VOWL graph that illustrates Class and Object Prop-
erty. Instances of the Development_Requirement, Techno-
logical_Object, and Mathematical Model classes contain data
properties that are converted to the corresponding XSD data
types. Some Data Property are ranked on a qualitative scale.

Axioms have been developed to assign instances
of the Development_Requirement, Technological Object,
and Mathematical Model classes to the corresponding
CS_Criteria, CS_Structure, and CS_Method subclasses. The
template for the corresponding axioms is as follows: if
an instance of Technological Object (has the appropriate
attributes) and (is supplemented by an instance of Develop-
ment_Requirement, which (has the appropriate attributes))
and (is described by an instance of Mathematical Model,
which (has the appropriate attributes)), then the instance
Technological Object belongs to the corresponding CS_
Structure subclass.

| Literal } | Literal | | Literal | | Literal | [ o]
_____________ \ e '\-' AT "/v‘
! Literal adjustmentAccuracy typeTechr}Varlable hasSelfAlignment
S —_ (functional) (functional) hasInertia (functional)
adjustmentSpeed ' SubClass \ (functional) /' hasReceptivity
(functional) (functional)
gasaanasssas : e Development .
: Literal |« ﬂex1b_111ty Requirement e — hasMeasgrDlsturb
------------- ' (functional) (functional) ~ _____
e . levelFuncReability M |
! Literal 4 (functional) _ [ 1'
. ' - ] ¢ Literal
el mmonEconomic include hasDelay v el
! Literal (functional) *SubClass (functional) E ;
ST . ‘ hasUncertainy » Literal |
(functional) "I
Requirement Mathematical / Literal
-\ Model structUncertainy
(functional)
PN 4 hasNonlin  hasMultidim
' Literal ! 5 pTTTTTemeeoes :
S ¢ (functional) (functional) ™A Tjteral

Figure 4. Fragment of the VOWL graph of the applied ontology
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The constructed application ontology based on
instances and attributes of the Development_Requirement,
Technological Object, and Mathematical Model classes pro-
vides recommendations containing synthesis methods, cri-
teria, and structures used to synthesise automated control
systems for undefined food processing operations.

RESULTS AND DISCUSSION

Classical approaches to ontology verification are known in
the literature, which contain the following estimates of cri-
teria [28]: consistency, completeness, classification, brevity,
and sensitivity. The test performed according to these crite-
ria confirmed the reasonableness of the constructed ontol-
ogy. The complexity and formality of the structure were also
checked, observing three main levels: vocabulary level, tax-
onomy level, and non-taxonomic level [29]. The purpose of
the assessment is to evaluate the internal maturity level
of ontologies, which uses metrics to measure the complex-
ity of an ontology at both the class and ontological levels
using combinations of measurable characteristics. Consid-
ering industrial use, these metrics include:
— size of vocabulary (SOV) - total number of created
classes C and properties in the ontology P:
SOV=|CI+|Pl; (1)
— edge node ratio (ENR) — connection density, which
increases proportionally with increasing number of edges
E between nodes (classes):

ENR=IE|/|Cl; (2)

— tree impurity (TIP) — used to determine how much the

inheritance hierarchy of an ontology deviates from the tree:

TIP=|E|-|Cl+1; 3)

— entropy of ontology graph (EOG) — shows the com-
plexity of the graph:

EOG == " p(i) log, p(0), @
i=1

where p(i) represents the mass function of the probability
that the concept has an i relation.

Then, the obtained metrics are usually compared
with the “gold standard”, which is considered an exam-
ple [30]. The metric values are shown in Figure 5. SOV
Domain ontology does not exceed 200 components, con-
sisting of an impressive set of concepts, parameters,
events, etc., grouped according to Industry 4.0 standards.
Value of the edge node coefficient (ENR) is below normal,
which means that this ontology is uncomplicated and well-
grouped. TIP is a rational indicator of how well an ontology
is organised through inheritance relationships. Total value
TIP for each ontology, the average is higher, which means
that this inheritance hierarchy deviated from the conven-
tional tree form, i.e., it is quite complex. Indicator EOG is
low, so ontologies have a relatively good structure (interpre-
tation of small ones EOG indicates a less complex ontology
in terms of relationship distribution).

Ontology-level maturity

200
150
g
§ 100
50
0
mmm Very high 500
mmm Moderate 200
Low 20
mmm Very low 5
=@=Domain_Onto 112
== Appl_Onto 81
—=@—Domain+Appl 193

4 50 10
2 10 5

1 5 3

0 0
1.2 7 2.1
0.5 21 1.3
0.8 16 1.7

Figure 5. Ontology-level maturity of ontology

The proposed applied ontology can be used for sci-
entific and practical activities, analysis of instances of the
knowledge base by classes or attributes. It was tested on
a set of test instances of HermiT classes, and typical DL- and
SPARQL- queries.

Node-RED is used as a programming tool for com-
bining hardware devices, APIs, and online services, which
ensures the implementation of the Industrial Internet of

Things (IIoT) concept. Integration of information from
Node-RED and the ontology server is implemented over
the HTTP protocol and is used as a development and exe-
cution tool for Edge devices. An example of the architec-
ture is shown in Figure 2. The SPARQL- query is generated
in the sent URL, and the response is received in html format
and contains data from the ontological server. The SPARQL-
endpoint is accessible on top of HTTP, so the Fuseki server
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provides REST-style interaction with RDF ontology data.
The developed software was tested to verify the operation
of the entire proposed architecture, including the operation
of the rezoner. As a result, many control system methods,
structures, and criteria for system synthesis were obtained.
This allowed making recommendations for a specific tech-
nological process and relevant requirements.

CONCLUSIONS

The paper proposes a system for supporting project deci-
sion-making, which recommends effective management sys-
tem structures and methods for configuring their parame-
ters. It is based on the axioms of applied ontology, which
are developed in accordance with the subject areas of pro-
duction automation, technological processes, and meth-
ods of synthesising automated systems under conditions
of uncertainty.

N. Lutska et al.

Given that the proposed solutions are WEB-ori-
ented, the decision support system presented in this paper
is cost-effective, since it can be implemented in the cloud.
This is confirmed by an increase in the efficiency of deci-
sions made, an increase in the validity of management
actions, an increase in the efficiency of the technological
component, and a reduction in the risks of loss of stability
of the automated process control system.

The level of correctness of the application of the pro-
posed architecture and the corresponding algorithmic and
software tools indicates the possibility of its use and imple-
mentation in the food industry.

This system meets international standards in the
field of industrial production, in particular, the functions
and tasks of designing a control system. It can also be
interpreted as part of a digital representation of produc-
tion models.
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OHTONOriYyHa cuctema NigTPUMKMN NPUMAHATTS YyNpaBiiHCbKUX pilleHb

BMpOGHM‘-IMX 3aga4y Xap4yoBoro niﬂl‘IpMGMCTBa

AHoTauiqa. Pecypco- Ta eHeproedeKTUBHICTh TPOMUCIOBOTO BUPOOHUI[TBA, 30KPEMA XapUOBOTO, € BU3HAYAIbHOIO
BUMOTO10, 10 3a6e3MmeunTh 1oro GyHKI[iIOHYBaHHS 6€3 BTpaT SIKOCTi Ta KiJIbKOCTi KiHIeBOi mpoayKiiii. Ile gocsiraeTbest
IOTPUMAaHHSIM BMMOT 10 PEXKMMHMX MTapaMeTpiB TeXHOJIOTiUHUX MIPOIeCiB MiATIPUEMCTBA Ta ONIePATUBHUX iX 3MiH. 3
OIVISITY Ha YCKIaJHEeHHS QYHKI[IOHYBaHHS eHepreTMYHOI cKi1amoBoi CBiTy Ta YKpaiHu B 3B’I3Ky 3 BifiCbKOBUMMU HiIMU
Ta iX HacaigKaMM, 3arOCTPUIIOCS TTUTAHHS CIiBBiZHOIIEHHS SIKOCTi Ta co6iBapTOoCTi. TOMy [J/151 BETMKMUX BUPOOHUUUX
MiJPUEMCTB aKTyaabHUM CTAa€ PO3pOOKa CHUCTEM MiACTeM MiATPUMKM IPUMHSITTS YIIPaBAiHCbKUX PillleHb BiIMOBiTHO
nmo koHuenuii Imycrpii 4.0. e cripusTuMe MigBUIIEHHIO BUPOOHMUYMX Ta EKOHOMIUYHMX MTOKAa3HUKIB MiNIpUeEMCTBA
33 PaxXyHOK CKOOPAMHOBAHMX il BCiX JAHOK BUPOOHMUOI IisI/IbHOCTI IIJITIXOM CTPYKTYPYBaHHS Ta 06POOKM BETUKUX
MacuBiB pi3HOPigHOI iHGopMallii. MeTOI0 CTaTTi € po3po6Ka CUCTEMU MiATPUMKY MIPUITHSITTS pillieHb [T 3aKa4i BUOOpY
CTPYKTYPY aBTOMAaTH30BaHOI CMCTEMM KEPYBAHHS Ha OCHOBiI OHTOJIOTiYHOT 623y 3HaHb. PO3po6iieHa pUKIagHa OHTOJIOTIST
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BUKODPUCTOBYE OIMCOBY JIOTIiKY Ta iHTEPIIPETYETHCS SIK YaCTHMHA UMGPOBOTO ABiifHMKA BUPOOHUIITBA, 110 Peali3yeThCs
€OVHOIO0 OHTOJIOTIYHOIO 623010 3HAHb Ta OHTOJIOTTYHMM CXOBMILEM. BpaxoByIOuM iCHYIOUiI MiskHapOAHI CTaHAAPTY /IS
peasnizalis oHTONMOTiYHOI 6231 3HaHb 06paHa MoBa OWL2. ApxXiTeKTypa OHTOJMIOTIYHOI CUMCTeMM MiCTUTb OHTOIOTiUHMIK
cepsep, Node-Red-3acTocyHok Ta opmMy KopuctyBaua. CucreMa MigTPUMKM IPUIAHSTTSI TPOEKTHUX PillleHb, SIKa BUTAE
pexoMeHallii Ha OCHOBI 3aIIUTIB OO0 CTPYKTYPU CUCTEMU KePyBaHHSI AJIs1 TEXHOIOTIYHOTO 00’€KTa 3 HEBU3HAUEHOCTSIMM,
3 ypaxyBaHHSIM IIOCTaBAeHNX BUMOT i 06MeskeHb /JIs1 KOKHOTO TEXHOJIOTIYHOTO IIPOIIecy XapuoBOro IiIPUEMCTBA CKOPOUYE
yac Ha BUOIp BiIMOBIZHMX CTPYKTYP, CX€M Ta METO/iB. TaKMM UMHOM, IPOEKTAHT OTPUMYE HeoOXiHY iHhopMallito, 10
MigKpireHa 3HAaHHSIMU 3 TIPeIMeTHO1 006/1acTi, 1151 cuHTe3y eheKTMBHOI aBTOMAaTH30BaHOI CUCTeMM KepyBaHHs. Takoxk
nepenbavyaeThCsl, [0 OHTOIOTIUHA cucTeMa Oyzme po3LIMpeHa IIISIXOM MMigK/II0UeHHS HOBUX CTBOPEHUX MPUKIIATHUX
OHTOJIOTIIA, L]0 peasni3ylTb CyMiKHI 3a7ja4i MIPOMMCI0OBOTO ITiAIIPUEMCTBA

Krno4yoBi cnioBa: cricTeMa KepyBaHHSI, TEXHOIOTIYHMIA 00 €KT, pOOACTHMIT PETY/ISITOD, MPUKIAJHA OHTOJIOTIsI, MaTeMaTUUHa
MOZesb, IpeMeTHa 06/1acTh, cCUCTeMa MiATPUMKM IPUITHSITTS pillleHb
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