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The object of research is the process of making manage-
rial decisions, which requires an analysis of the sequence of
decisions and external factors, in the case when one set of
strategies of the subject of control and states of the external

environment generates another state of this type.

The study is devoted to the issues of automation of ma-
nagement processes of socio-economic systems, namely, the
creation of a model and software implementation of the pro-
cess of making multi-stage decisions at a manufacturing en-
terprise. The production system is a complex dynamic system,
therefore it is characterized by uncertainty in its functioning,
as well as a large number of heterogeneous elements and con-
nections, multivariate development. These characteristics of
the system, as well as the fundamental uncertainty of exter-
nal factors of functioning, necessitate the analysis of a large
amount of information, which is inherent in uncertainty and
incompleteness. Therefore, it is important to create auto-

mated management decision-making support systems.

The objective of research is to create a rational choice
model in a situation where there are two (or more) sequen-
tial sets of decisions, and subsequent decisions are based on
the results of the previous ones. This situation assumes the
presence of two (or more) multiple states of the external en-
vironment. That is, a whole chain of decisions appears, arising
from each other and corresponding to events that occur with
a certain probability. To solve this type of problem, the game-
theoretic apparatus of multi-stage games with nature is used.

In order to carry out experiments with the model, its soft-
ware implementation has been developed. The paper reviews
the existing analogues, analyzes the input and output data
of the model. Within the framework of the object-oriented
programming methodology, an activity diagram is built, the
functionality of the actors is determined, and a description of

the functional model is made.

By conducting experiments with the model, it is possible
to improve the validity of management decisions. The ad-
vantages of the developed automated system in comparison
with known analogues: support for multi-stage management
decisions, providing opportunities for saving and correcting

results.

Keywords: multi-stage solution, automated system, risk

management, activity diagram, functional model.
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Decision-making processes associated with assigning
a person to a risk group for diseases are accompanied by the
need to analyze large volumes of medical and social data.
At the same time, a qualified doctor must operate both the
patient’s personal data and the relevant treatment protocols
and instructions. Early prediction of the risks of disease oc-
currence allows medical workers to plan, develop a system
of preventive measures, and the like. Therefore, the object of
research is to support and provide information and analytical
support for decision-making processes for early predicting the
risks of diseases in individuals based on medical data. Such
support is necessary to analyze the experience of a medical
worker, which is recorded in the form of statistical data. One
of the most problematic areas at the design and implementa-
tion stage of relevant information technology is the collection
and analysis of statistical data on the problem under study.

The study was carried out in accordance with the systema-
tic approach methodology. All stages of the design of information
technology for forecasting based on medical data correspond to
the stages of a systematic approach: systematization, formaliza-
tion, goal orientation. The developed technology is based on the
classification method based on Wald’s sequential analysis.

The research resulted in:

— built a mathematical model of the problem of predict-
ing the risks of disease occurrence as a classification problem;

— a functional diagram of an information and analytical
system has been developed to solve the classification problem

based on medical data. The analytical core of the information
and analytical system is formed by algorithms for statistical
data processing, as well as a classification method based on
Wald’s sequential analysis;

— experimental verification of the developed technology
for the task of predicting the occurrence of dentoalveolar
anomalies in children has been performed. Based on the
available statistical data, a differential prognostic table was
constructed. All calculations are performed. The examples
demonstrate the effectiveness of the developed technology.

The developed information technology can be used by
medical workers in the process of early forecasting of the risks
of disease.

Keywords: medical and social data, medical statistics, risk
groups, medical services, information and analytical support.
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The object of research is the formation of the influence
zone of the bridge crossing in the river flow. The method for
determining the length of the zone of influence of the bridge
crossing provides for the calculation of such parameters as
the specific discharge of floodplains, the length of the zones of
compression and spreading, and the full backwater in front of
the bridge section. The proposed approach is based on chang-
ing the properties of the central stream of the river flow in the
zone of artificial influence of the bridge structure. Determina-
tion of the flow depth and the inclined free surface is carried
out according to the corresponding finite-difference analogs
of differential equations describing the change in these quanti-
ties. All calculations are made, respectively, for each branch of
a flood or flood, for a certain day. Calculations start with a full
spreading alignment, where all hydraulic characteristics of the
flow have natural values.

The paper presents the calculation of the zone of influ-
ence of the bridge crossing on the river Seversky Donets on
the T-05-14 highway within the Donetsk region (Ukraine).
It has been established that the development of general chan-
nel deformations in the channel and on the floodplains occurs
in a section from 1195 m to 2144 m long. The distribution of
the river flow depth is obtained, which increases from 0.58 m
to 2.17 m in the alignment of the bridge crossing after the
flood. With an increase in the flow rate of the river flow, the
parameters of the compression zone also increase from 246 m to
1382 m, and the spreading zones decrease from 949 m to 762 m.
The change in the parameter of the central jet occurs in accor-
dance with the distribution of the compression and spreading
zones during the course of the flood. The obtained results are
the initial conditions for conducting research on predicting
eroded processes in a river flow, taking into account artificial
compression in the zone of influence of the bridge crossing.

Keywords: bridge crossing, floodplain, influence zone of
the bridge, zone of river compression, spreading zone of the
river.
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The object of research is the process of a comprehensive
assessment of the qualitative state of a waterlogged section
of a road. Natural and climatic factors affect the state of the
road due to changes in the conditions of the water-thermal
regime and the movement of vehicles. Water, sudden tem-
perature fluctuations, the impact of heavy transport play
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a key role in the life cycle of any transport structure, affecting
its transport and operational characteristics. The definition
of a complex indicator of the qualitative state is based on a set
of individual indicators, it is comprehensively characterized
taking into account the influence of the weightings of each
parameter and the structural element of the highway. This
is taken into account in the multilevel qualimetric model,
which consists of two main groups of physical and functional
wear. Indicators of physical wear and tear change over time
and are characterized by compliance with certain regulatory
indicators and requirements. Functional — do not change
over time, but depend on the needs of consumers of transport
services. The choice of the number of model levels depends
on the weight of the technical and functional characteristics
of the road section. Information about the site and its con-
stituent properties increases with the number of levels. Their
optimal number determines the volume of measurements
and calculations when obtaining a complex indicator of the
quality state. The research results made it possible to develop
a comprehensive method for assessing the quality state of
a waterlogged section of a road where it is necessary to ar-
range a drainage system. The developed method is based on
an expert approach for determining physical and functional
indicators, the number of which is determined depending on
the parameters of the road. The nomenclature of indicators
of the qualitative state of a waterlogged section of the road
has been substantiated and a model with an optimal number
of indicators has been formed, comprehensively and in full,
allows one to characterize all its structural elements in terms
of physical and functional wear.

Keywords: road, water-thermal regime, shallow drainage,
qualimetric model.
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The object of research is the use of multi-agent systems
for text data mining. The need for this study arose with a
tendency to increase the amount of textual information gene-
rated in the world. Accordingly, it is necessary to develop and
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research methods of its processing, as well as ways to use the
results of this processing, because the methods can’t exist in iso-
lation from practice. At the same time, there is a development
of multi-agent systems (MAS), where agents are endowed with
some kind of intelligence, these systems can be easily scaled.
The use of MAS for text analysis is a promising area.

The following methods of text data analysis were used in
this study: TF-IDF and RAKE methods, Word2Vec neural
network models, and TextRank. The algorithms were com-
pared for their work and the results were compared. The
corpus of documents (10—12 texts, 5732—12331 words) from
the subject areas of physics and biology were used as a test set.
According to the results of the study, one method was chosen,
on the basis of which the MAS was built to solve the problem.
Additionally, Schulze methods (with one and several winners)
were used for voting. With the received system additional
researches concerning accuracy and speed of work, and also —
influence are carried out system parameters for its operation.

It has been found that TF-IDF-based analysis is useful
for finding terms in documents with a weak context. The
resulting system shows an accuracy of 75 % (3 of the 4 words
proposed by the system are terms). The maximum operating
time on test cases is 2—3 seconds, which is achieved through
the use of parallel calculations and modification of the Schul-
ze method. The results obtained in this paper are heuristic
(ontology is a rather vague concept) and require additional
elaboration by experts in the relevant fields. However, the
results are positive within this experiment.

Keywords: TF-IDE, RAKE, TextRank, Word2Vec, Schulze
method, text data, frequency analysis, parallel computing,
multi-agent system.
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The object of research is the processes of error-correcting
coding in telecommunication and computer systems. The
main attention is paid to Reed-Solomon (RS) codes, which
belong to the very widespread error-correcting codes. De-
spite the 60-year existence of these codes, the complexity of
their decoding still remains a problem. This problem is mainly
due to the use of an algebraic approach to their description.

The article proposes to use the theory of linear finite-
state machine (LFSM) for RS codes as a mathematical basis,
which is a combination of the theory of digital filters and
finite automaton over nonbinary Galois fields. In the course
of research, 12 types of LFSMs are considered for the first
time: the recursive LFSMs of 8 types and the non-recursive
LFSMs of 4 types.

The recursive LFSMs are used for systematic encoding and
form a circuit for dividing of polynomials, and the non-recur-
sive LFSMs are used for non-systematic encoding and form
a circuit for multiplying of polynomials. All types of LFSMs give
the same result for encoding and decoding, but with different
complexity, which is important for practical implementation.

The automaton representation is the most suitable for RS
codes, since it takes into account the cyclicity property and
other features of these codes to the maximum. In contrast
to algebraic methods, automaton decoding methods have
a simple software and hardware implementation and high
performance. With the help of automaton-graphical models, it
can accurately estimate the corrective capability of the code.
Automaton representation combines known methods of repre-
senting Reed-Solomon codes (polynomial, matrix, algebraic)
and provides mutual transitions between them.

The article attention is spare to the fact that automaton
methods for encoding and decoding (n, k)-codes of RS using
quantum computers give a gain in time n times.

Keywords: Reed-Solomon codes, automaton theory, linear
finite-state machine (LFSM), decoding, quantum computer.
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The object of research is a distributed cumulative his-
togram of a digital image and its advantages for automated
determination of the location and intensity of defects of dif-
ferent nature on the surfaces of materials: metal, paper, etc.
The technique considered in the study is aimed at minimiza-
tion of human interference in the process of material surface
control from the moment of its photographing to the moment
of making a decision about the surface quality.

Three-dimensional distributed cumulative histogram (DCH)
is presented as a two-dimensional image in which the pixel
intensity corresponds to the third dimension — the number
of pixels of a certain intensity in the original surface image.
Informative distributed cumulative histogram (IDCH) is
used to recognize black, dark and light defects, and to mea-
sure their intensity and location by the clustering algorithm.

The average value of the pixel intensity in the columns and
rows of the pixel matrix of the cumulative histogram image is
calculated to estimate the intensity of the defects. Measure-
ment of the intensity of defects is carried out in two ways:
directly on the image of the surface sample and by comparing
the image of the sample and the reference image of the sample
without defects. To solve the problem, an algorithm of hierar-
chical clustering of data to rectangular segments of the surface
image is used. In the image, each cluster is marked with a cor-
responding color of gray. The image for analysis is transformed
using segmentation and inversion algorithms. This allows to
get more accurate estimates of the intensity of light and dark
defects. The clustering algorithm groups the image segments
of the surface samples, as well as the images of the distributed
cumulative histogram to group the level of surface damage.
Distributed cumulative histogram was used to detect defects
on the surface of materials as a method of linking the number
and intensity of pixels to image coordinates. Cluster analysis
helps to find their coordinates and intensity.

In comparison with known approaches, the method has
a linear algorithmic complexity to the number of pixels in
the input image, which allows to do a significant number of
experiments to identify the types of surfaces of materials for
use and the features of algorithms.

Keywords: distributed cumulative histogram, clustering al-
gorithm, hierarchical tree, histogram image, examples of defects.
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The object of this study is the Friedrichs model in the case
of one-dimensional perturbation of the multiplication opera-
tor by an independent variable. One of the most problematic
places in this theory is when the number of eigenvalues is
infinite. Therefore, the important is to find the conditions
under which there is a finite number of eigenvalues.

In this paper used standard methods of functional analy-
sis, namely: calculation of operator norms, finding of conju-
gate operator, calculation of functional norms, calculation of
operator resolvent with substantiation of resolvent existence
conditions. Traditionally, the perturbation of the operator is

presented in a factorized form (i. e. in the form of the product
of two operators, one of which acts from the main space to
a certain auxiliary space, and the other, conversely, from the
auxiliary space to the main one). In addition to the methods
of functional analysis, it is possible to work with improper
integrals over an infinite interval. Let’s emphasize that in this
paper let’s also use the concepts of smallness by norm and the
concept of smallness by dimension. In this case, the dimen-
sion of the perturbation operator is one-dimensional.

The following statement is obtained: if it is established
that the integral has a finite number of eigenvalues and if it
is established that the resolvent tends to zero for 6—eo, then
there will be a finite number of eigenvalues on the entire axis.
By superimposing a condition on the difference between the
perturbation and the conjugate perturbation, let’s find the
finiteness of the operator spectrum. Due to the fact that there
is a finite range of spectrum, let’s obtain the opportunity to
work with expressions on various topics. This fact greatly
simplifies all calculations, regardless of the nature of the stu-
died expressions: mechanical, physical or otherwise.

Due to the finite number of eigenvalues of the perturbed
operator, let’s obtain the advantage that there is no need to
sum up an infinite number of terms in expressions because it
would actually be impossible.

Keywords: discrete spectrum, Friedrichs model, opera-
tor boundedness condition, integral operator, Hilbert space,
operator compactness.
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OO0’eKTOM JIOCTIKEHHS. € TIPOIeC NPUHHATTS YNPABIIHCKUX PIllleHb, MO NOTpeOy€e aHaTi3y MOCITIZOBHOCTI PillleHb Ta 30BHIIIHIX
(hakTopiB, y BUMAAKY KOJM OJHA CYKYITHICTH cTpaTeriii cyG’eKra yrpaBJiHHsa Ta CTaHiB 30BHIIIHBOrO CEPEJOBHINA TIOPOIKYE THIIMIA cTaH
MOAIGHOTO THILY.

Jlocmipkenns TPUCBAYEHO TMTAHHAM aBTOMATM3allil IPOIECiB yIPaBIIHHA COIiaJbHO-eKOHOMIYHIMHI CHCTEMaMH, a caMe CTBO-
PEHHIO MOJeJi Ta MporpaMHoi peasisaiii mporecy NpUiiHATTS OaraToeTalHUX pilleHb Ha BUPOOHMYOMY HiANpueMcTBi. Bupob-
HMYa cucTeMa — Ile CKJIQJHa JMHAMiYHA CHCTeMa, TOMY iil HpUTaMaHHI HEBM3HAUYEHICTh y (DYHKIIIOHYBAaHHI, a TaKOX BEJINUKA KiJb-
KiCTh HEOJHOPIAHMX eJleMeHTIB Ta 3B's3KiB, Ta GarartoBapiaHTHiCTh PO3BUTKY. Ili XapakTepUCTHKM CHCTEMH, a TaKOX HMPUHIUIIOBA
HEBU3HAUYEHICTh 30BHIIIHIX (hakTOPiB (DyHKIIOHYBaHHS, 00YMOBIIIOIOTh HEOOXINHICTh aHAMI3y BEJIMKOI KijabKocTi iHdopMmartii, sikiit mpu-
TaMaHHI HEBHU3HAYeHICTb Ta HETOBHOTA. TOMY BaJIMBUM € CTBOPEHHS aBTOMATH30BAHUX CHCTEM MiITPUMKH TIPHHHATTS yTPaBJIiH-
CBKUX Pilll€Hb.

3agaua JOCIIIKEHHS MOMISATaE Y CTBOPEHI MO paIlioHaIbHOTO BMOOPY B CUTYyaIlil, KOJM MatoTh Micte aBi (abo Oisblne) mocainos-
HIX MHOXXUHHU PillleHb, MPUYOMY HACTYTHI PillleHHsT TPYHTYIOTbCSI HAa pe3ysbraTax Tomepenmix. Taka cuTyallisi mepeabadae HasIBHICTD
ABOX (i Gisbllie) MHOKUHKM CTaHiB 30BHIIIHBOTO cepegoBuiia. ToOTO 3’aBASETHCA MMM JTAHIIIOT PillleHb, 10 BUILIMBAIOTH OJHE 3 OJHOTO
i BILTOBIIAIOTH TIO/IisTM, SIK1 BiZIOYBAIOThCSI 3 TIEBHOIO HIMOBIpHicTIO. [[J1s1 PO3B’sI3aHHS TAKOTO THITY 3aJ1a4 BUKOPUCTOBYIOTH TEOPETHKO-IrPOBHIA
arapar 6araToeTanHux irop 3 MPUPOLIO.

3 METO MPOBEIEHHs eKCIIEPUMEHTIB 3 MOZIEJLTI0 PO3POOIIEHO ii TporpaMHy peadtizaiito. B poGoTi IPOBEEHO OIS ICHYI0UMX aHAJIOTIB,
MpoaHasi30BaHo BXIi/IHI Ta BUXiAHI HaHi Mozesti. B pamkax MeTo1071011i 06’€KTHO-0Pi€EHTOBAHOTO TIPOrpaMyBaHHs TOOYA0BAHO iarpamy Jisiib-
HOCTI, BU3HAYeHO (PYHKIIOHATBHI MOKIUBOCTI aKTOPIB Ta 3p00JIeHOo onuc (HyHKIIOHATILHOT MOJIEJ.

3aBIsIKM TIPOBEIEHHIO €KCTIEPUMEHTIB 3 MOJIE/TIO 3a0€3MeUYETHCST MOKIMBICTD TT/IBHUINEHHST OOTPYHTOBAHOCT] YIIPABMIHCHKUX PIllleHb.
TlepeBaramu aBTOMATU30BAHOI CHCTEMH, IO PO3POOJISIETHCS, Y HOPIBHSIHHI 3 BIIOMUMI aHAJIOTAMU € MiATPUMKA GaraToeTarmHuX YIpaBiiH-
CBHKUX DillleHb, HAIAHHST MOKJINBOCTEN 30€peKEHHsT Ta KOPETYBAHHS PE3yJIbTaTIB.

Kmiouosi cnmosa: Garatoerariie PpillleHHs, aBTOMATH30BaHa CHCTEMa, YIPaBJIIHHSA PU3UKOM, Aiarpama MisabHOCTI, (HyHKIIOHAIbHA
MOJIEJIb.
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Mulesa 0., Snytyuk V., Tromhola M., Ivazkevych V.

[Iporecn TPWITHATTS pillleHb, TMOB’sI3aHi 3 BiIHECEHHSM 0COOM IO TPYMH PUSHKY BUHHKHEHHSI 3aXBOPIOBaHb, CYMPOBOLKYIOTH-
¢ HeoOXiAHICTIO aHAM3y BeMMKUX OOCSTIB MEAUKO-COMiaMbHUX MaHuX. IIpu 1bomy, KBaaidikoBaHWii JiKap Mae onepyBaTH SIK OCO-
OMCTUMH JIAaHUMM TAI[IEHTa, TaK 1 PeJEBAaHTHUMM MPOTOKOJAMHU JIKYBaHHS Ta IHCTPYKIsAMU. PaHHE TPOrHO3YBaHHS PU3UKIB BH-
HUKHEHHS] 3aXBOPIOBaHb [03BOJISIOTH MEIMYHUM TPANiBHUKAM 3[iIICHIOBATH IJIaHYBaHHS, PO3POOISTU CHCTEMY MPEBEHTHUBHUX
3axofiB Tomo. Tomy 00’€KTOM JOCJIZKEHH € MIATPUMKA Ta indopmariiino-anaiTuaHnit CYTIPOBIJl IPOIECIB MPUIHATTS PillleHb II0-
JI0 PaHHBOTO TPOTHO3YBAHHSI PUSHKIB BIHUKHEHHS 3aXBOPIOBAaHb y 0Ci6 Ha OCHOBI MeIMYHWUX TaHWX. Takmil CympoBin HeoOXimHWil
JUIS aHajli3y JIOCBily MeIMYHOro IpalliBHUKA, KUl 3adikcoBaHuil y BUrsai cratmctmynHux gaHux. OaHum 3 HaRGLIbIT TIPOGIEMHIX
MICIIb Ha eTali MPOEKTYBAHHSI Ta BIIPOBA/UKEHHS peTeBaHTHOI iHdopMariiinol Texnosorii € 36ip Ta aHasi3 CTATHCTHYHUX JaHUX MO0
JOCTTIIZKYBAHOT TPOGJIEMH.

Ilocinxkennst 6yJ10 BUKOHAHO BiIMOBIHO 10 METOAOJIOTIT CHCTEMHOTO Tiaxoay. Bei eranu mpoekTyBaHHs iHGMOPMAIiiiHOT TeXHOIOTIT
TIPOTHO3YBAHHS Ha OCHOBI MEAMYHUX MAHWX BiTIOBiAIOTHh eTamaM CHCTEMHOTO MiIXOMy: cucTeMaTu3aliii, popmasisaiiii, misieopieHTartii.
B ocHOBI po3po6eHoi TeXHOJIOTIT IesKUTh MeTo 1 Kiacudikailii Ha OCHOBI TTOC/IJ0BHOTO anasizy Baibza.

B pesyasrati gocaipkens 6yio:

— 1oOyMI0BaHO MATEMATUYHY MOJIEJb 3a/a4i TIPOTHO3YBAHHSI PU3NKIB BUHUKHEHHsI 3aXBOPIOBAHHS SIK 3a/1a4i Kaacubikarrii;

— po3pobIieHo (HYHKIIOHAIBHY cxeMy iH(hOpMaiiHO-aHAITHYHOT CHCTEMN JIUIsl PO3B’sI3aHHs 3aj1a4i kaacudikailii Ha OCHOBI Meany-
HUX JaHuX. AHaITHIHE sApO iHhOpMaIiiHO-aHATITHYHOT CHCTEMH YTBOPIOIOTH aJITOPUTMU CTATUCTUYHOI 0OPOOKHM JJAHNX, @ TAKOK METOJ
ksacudikaiii Ha OCHOBI 1ocJIi/IoBHOTO aHanizy Basbza;

— BUKOHAHO EKCIIePUMEHTaIbHy Bepudikaiiio po3pobJaeHoi TeXHOJOor i s 3a/adi MPOrHO3YBaHHS BUHUKHEHHS 3yOOIIeseHIX
aHoMaJiiii y miteit. Ha 0oCHOBI HasgBHUX CTATUCTUYHUX AaHUX OyJja mobyaoBaHa AndepeHiiatbHO-IPOrHocTHYHA Tabsui. Bukonano Bei
obuucaennga. Ha npukiazax npoaeMoHCTPOBaHO e(EKTUBHICTH PO3POOICHOT TEXHOIOTII.

Pospobiiena indopMaliiiiHa TeXHOJIOTisl MOJKe BUKOPUCTOBYBATHCS MEIUYHUMU TIPAIliBHUKAMU Y MPoleci 3/{iiiCHEHHsT PaHHbOTO TIPO-
THO3YBaHHSI PU3UKIB BUHUKHEHHST XBOPOO.

Kmouosi cnoBa: mMeqnKo-cOMianbHi [aHi, MeIWYHA CTATHCTHKA, TPYNN PHU3NKY, MEAWYHI TOCTYTH, iH(opMaIiiino-aHamiTHIHI
CYTIPOBiI.
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MATHEMATICAL MODELING

DOI: 10.15587/2312-8372.2020.210504
DETERMINATION OF THE INFLUENCE AREA OF A BRIDGE CROSSING IN A RIVER STREAM page 15-19

Slavinska 0., Tsynka A.

OG6’exTOM JIOCTIIZKEH ST € TIpotiec (hOPMYBAHHST 30HU BILIMBY MOCTOBOTO MEPEXO/LY B PIYUKOBOMY MOTOI. MeTo/l BUSHAYEHHST TOBKIHI
30HH BILIMBY MOCTOBOTO TIEPEXO/LY Tependadae po3paxyHOK TAKUX MapaMeTPiB, sIK MUTOMA BUTPATa 3aIlIaB, IOBKIHA 30H CTUCHEHHS Ta PO3-
TiKaHHS, TOBHUHN M/ Mepest CTBOPOM MOCTY. 3arpoIOHOBAHMIA ITi/1Xi/] 6A3YETHCsI Ha 3MiHI BJACTUBOCTEH IEHTPAIBHOI CTPYMUHN PIYKOBOTO
MOTOKY B 30Hi IITYYHOTO BIUIMBY MOCTOBOI CIOpY/N. Bu3HaueH s riOUHN TTOTOKY Ta MOXUITY BIIBHOI MOBEPXHI MPOBOAUTHCS 3a BiMOBI-
HUMM CKiHYE€HHO-PI3HUIIEBIMHU aHAJIoraMu AndepeHIliiHIX PIBHSHb, SKi ONUCYIOTh 3MiHY IIMX BeJIMYMH. Bei po3paxyHKM POBOSATHCS Bijl-
TIOBI/IHO HA KOKHIN TiyIii moBeHi abo maBofiky, Ha meBHYy 100y, OOUICIEHHS TOYNHAIOTHCS 31 CTBOPY TOBHOTO PO3TIKAHHS, /ie BCi TifipaBIIidHi
XapaKTEePUCTUKH IOTOKY MAIOTh IIPUPO/IHI 3HAUEHHSI.

B poboti 1ipezicTaBieno po3paxyHOK 30HH BIUIMBY MOCTOBOro tepexoxay Ha p. Cisepenkuii Joneis Ha aBromodinbhiit goposi T-05-14
B Meskax Jlonenbkoi obmacti (Ykpaina). Beranosieno, 1o po3BUTOK 3arajibHUX PYCJA0BUX AedopMalliii B pycIi Ta Ha 3all/laBax BiOyBa€ThCs
Ha ginsHi goBxkuHoo Bix 1195 M 10 2144 M. OTprMaHO PO3NOALN TINOUHE PIYKOBOTO MOTOKY, SIKa B CTBOPI MOCTOBOTO MEPEXOLY 3a XOI0M
noBeHi 30iabiryeThest Bif 0,58 M 10 2,17 M. BuznaueHo MeKi 30H CTHCHEHHST Ta PO3TIKAHHS 32 3MIHOTO TTOXUITY BOJHOI MOBepXHi. 3i 30i/bIeH-
HSIM BUTPATH PiYKOBOTO MOTOKY MapaMeTpy 30HU CTUCHEHHS TaKOK 301/IbIIYI0ThCA Bil 246 M 10 1382 M, a 30HM PO3TIKAHHS — 3MEHIIYIOTHCS
Biz 949 m 110 762 M. 3MiHa mapamMeTpy HEHTPaIbHOI CTPYMUHY BifAGYBAETHCS BITOBIHO 10 PO3IIOALLY 30H CTUCHEHHS Ta PO3TIKAHHS 38 XOZ0M
noseHi. OTpuMaHi pe3ysIbTaTH € TTOYaTKOBIMI YMOBAMHU JIJIS TPOBEIEHHS 0CTI/DKEHb 1010 TIPOTHO3YBAHHS PO3MUBHIX IIPOIECIB B PIUKOBO-
My IOTOIli 3 YPaxyBaHHSIM LITYYHOTO CTHCHEHHS B 30HI BIJIMBY MOCTOBOT'O IIEPEXO/LY.

Kmiouosi cnoBa: MOCTOBUII TT€peXijl, 3a1U1aBa, 30HA BILTUBY MOCTY, 30Ha CTUCHEHHSI PIYKHM, 30HA PO3TIKAHHS PIUKM.
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COMPREHENSIVE ASSESSMENT OF THE QUALITY CONDITION OF THE ROAD WITH DRAINAGE SYSTEM page 20-26

Bubhela A.

OG’'e€KTOM JIOCIIJIZKEHHS € MPOIEC KOMILJIEKCHOI OIIHKU SKICHOTO CTaHy Iepe3BOJIOKEHOI AIISHKA aBTOMOOLIbHOT goporu. [Tpupos-
HBO-KJIIMATHYHI (haKTOpPU BIUIMBAIOTH HA CTAH aBTOMOOIJIBHOI JOPOrM 32 PAXyHOK 3MiHH YMOB BOJHO-TEIUIOBOTO PEKUMY Ta PYXy TpaH-
cropTHUX 3aco6iB. Boza, piski KoJIMBaHHS TeMIIEPATYPH, BILIMB BEJMKOBATOBOTO TPAHCIIOPTY BiirpaioTh KJIOYOBY POJIb B JKUTTEBOMY IIHKJI
Oy /1b-sIKO1 TPAHCTIOPTHOI CIOPY/H, BILIMBAIOYK HA il TPAHCIIOPTHO-EKCILTyaTalliiiHI XapaKTepUCTUKN. BUBHAYEHHS KOMILJIEKCHOTO TIOKA3HUKA
SIKICHOTO CTaHy IPYHTYETBCSI Ha CYKYMHOCTI OKPEMIX TTOKA3HUKIB, SIKi fI0T0 BCEOIUHO XapaKTePHU3yIOTh 3 yPaXyBaHHSIM BIUIHBY BArOMOCTETT
KOKHOTO TIapaMeTpy Ta KOHCTPYKTUBHOTO eJleMeHTy aBToMOO1IbHOI goporu. Ile BpaxoByeThest B GaraTopiBHEBIN KBaTiMETPUUHIN MOJEJI, AKa
CKJIQJIAE€TBCS 3 IBOX OCHOBHUX T'PyT (pismdHOoro Ta (QyHKIioHATBHOTO 3HOCY. IlokasHnkn ¢Gi3nyHOro 3HOCY 3MIHIOIOTBCS 3 YACOM Ta Xapak-
TepPU3YIOThCS BiIOBIHICTIO TIEBHUM HOPMATUBHUM TT0Ka3HUKaM i Bumoram. DyHKI[OHAIBHI — 3 4acOM He 3MiHIOIOTHCS, ajle 3aJIeKaTh Bij
noTped CIOKUBAYIB TPAHCTIOPTHUX MOCITYT. Bubip KiIbKOCTI PiBHIB MOJEI 3a/I€KUTH Bijl BATOMOCTI TeXHIKO-(DYHKIIOHATLHUX XapaKTepuc-
THUK JIJISTHKU aBTOMOO1IbHOT oporu. THdopMaltist mpo AiIsTHKY Ta Mpo CKIaI0Bi
Ix onTumasbHa KisbKicTh 06yMOBIIOE 06CATH BUMiPIOBaHb Ta 0GYNCICHD IIPH OTPUMAHHI KOMILIEKCHOTO MOKa3HUKa AKiCHOTO cTamy. Pesyb-
TaTH AOCTIKEHHS I03BOJININ PO3POOUTH KOMILIEKCHUH METO/| OIIHKY SIKICHOTO CTaHy MePe3BOJNIOKEHOI AMISTHKI aBTOMOOLIBHOT 10POTH, /1€
HEeOOXIi/IHO BJIAIITOBYBATH JAPEHasKHY cucteMy. Po3pobJeHuii MeTo/ ITPYHTYEThCS Ha eKCIePTHOMY MiAX0/AI BU3HaueHHs (isudHuX Ta QyHK-
[[IOHAIbHIX TIOKA3HUKIB, KIJIbKICTh IKNX BU3HAYAETHCS B 3AJIEKHOCTI BiJl mapaMeTpiB aBToMoGinbHOI 1oporu. OBTpyHTOBAHO HOMEHKJIATYPY
MOKa3HWKIB SIKICHOTO CTaHy TIePe3BONOKEHOT IJITHKI aBTOMOOIIBHOI I0pOTH Ta ¢(hOpMOBaHa MOJIEIb 3 ONITUMAIBHOIO KiJIbKICTIO TIOKa3HHUKIB,
Kl BCeGIUHO Ta B OBHOMY 0031 I03BOJISIIOTH OXapaKTepu3yBaTH BCi 11 KOHCTPYKTUBHI esileMenTH 3a (pismaHuM Ta (hYHKIIOHATBHUM 3HOCOM.

Kmiouosi cnosa: aBTOMOGIIbHA I0POTa, BOIHO-TEIVIOBHIA PEKIM, IPEHAK MIJIKOTO 3aK/Ia/laHHs1, KBAIIMETPUIHA MOJIETb.
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PROBLEM page 27-30

Yaremenko V., Syrotiuk 0.

OG’e€KTOM JIOCIIKEHHST € BUKOPUCTAHHST MYJIBTHATEHTHUX CUCTEM [IJIsl aHaI3y TEeKCTOBUX JaHuX. HeoOXiaHiCTh MaHOTO HOCTiKEHH ST
BUHUKJIA 3 TEHIEHIIEIO /10 301IbIIeHHs KITbKOCTI TEKCTOBOI iH(OpMallii, 110 reHepyeTbes y ¢BiTi. Bianosiano, morpiéHo po3pobisaru ta J10-
caipKyBaT MeToau i 0OPOOKH, @ TAKOK — CIIOCOOM BUKOPUCTAHHS PE3YJIBTATIB IaHOI 0OPOOKH, a7Ke METONN He MOKYTh ICHYBATH Y BiApHUBI
Bizt pakTuku. OHOYACHO 3 IIUM BiZIOYBAETHCsT PO3BUTOK MyJibruareHTHux crcreM (MAC), B AKMX arenTH HaiJIeHi IesTkoTo POy iHTEJIEeKTOM,
JIlaHi cucTeMu MOKYTh Jierko MacurrabyBarucst. Bukopucranus MAC juist aHaslisy TeKCTIiB € I1epCleKTHBHIM HAIIPSIMKOM.
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B nanomy pocitizzkenHi GyJI0 BUKOPUCTAHI HACTYIIHI MeTOAM aHami3y TekctoBux aanux: meroaun TF-IDF ta RAKE, mozmerni HelipoHHIX
Mmepexk Word2Vec, a takox TextRank. ITpoBoaniocst mopiBHSAHHS aJTOPUTMIB Ha NpeMeT iX poOOTH Ta MOPIBHIHHS pe3yJbratiB. Y posi
TecToBOTO Habopy OyJI0 BUKOpHCTAHO KOpiych AokyMenTis (10—12 rekceris, 573212331 caiB) 3 npeamernux obsacreii ¢isuka ta 6iojoris.
3a pesyJsraTaMy 0CHIpKeH st 0yJI0 00paHO OJMH METO/, Ha OCHOBI sikoro Oymo nobynosano MAC st BUPILIEHHS [OCTaBJIeHOI 3ajiadi.
JlonatkoBo Bukopucrano meroau Illympie (3 oMM Ta JieKiJTbKOMa IEPEMOXKIIIMNI) IS TOJIOCYBAaHHS. 3 OTPUMAHOIO CUCTEMOIO TIPOBe/ICHI
JIOJIATKOBI JIOCJI/IPKEHHST MIO/I0 TOYHOCTI Ta MIBUAKOCTI POOOTH, & TAKOK — BILUIMBY TIAPAMETPIB CHCTEMU Ha il po6oTYy.

BuisiBieHo, 1110 U151 TIOIIYKY TEPMiHIB B IOKYMEHTaX 31 cJTaGKUM KOHTEKCTOM JIOMiIbHUM € aHaui3 Ha octosi TF-IDE Orpumana cucrema
MOKa3y€ TOUHICTh B Meskax 75 % (3 3 4 3alPONOHOBAHUX CUCTEMOIO CJIiB € TepMiHaMi). MakcuMaibHuii yac poGOTH Ha TECTOBUX KOPITyCax —
2-3 CeKyH/H, 10 J0CATAETHCS 3a J0NOMOTOI0 BUKOPUCTAHHS ITapasiebHuX obunciennb ta Moaudikamii meroay Mlysbie. Otpumani B ganiii
PO6OTI pesysbTaT € eBPUCTUYHUME (OHTOJIOTISI € OCHTH HEYITKUM MOHSTTSM) Ta MOTPEGYIOTh T0OAATKOBOTO OTPAIIOBAHHS €KCIIEPTAMU
3 BIIOBI/IHUX HarpsiMiB. [IpoTe pe3ysbTaTl € HO3UTUBHUMU B MeXKaX JJAHOTO €KCIIePUMEHTY.

Kmouozi cnosa: TF-1DF, RAKE, TextRank, Word2Vec, meton I11yJibite, TEKCTOBI faHi, 4aCTOTHII aHaIi3, TapajeibHi 00UMCIECHHST, MY JIb-
THAreHTHA CUCTEMA.
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Semerenko V.

OO0’eKTOM IOCJIPKEHHST € TPOIECH 3aBAJOCTIHKOTO KOAYBAHHS B TETEKOMYHIKAIIIHIX Ta KOMITI0TepHUX crcTeMax. OCHOBHY yBary
3BepHyTo Ha Koau Pima-Costomona, siki HasmekaTh 10 HAWTONIMPEHINTNX 3aBAIOCTINKIX KoAiB. HesaBaxkaoun na 60-piunuii mepioz iciyBanms
[UX KOJIiB, MOKH 110 3AJIUINAETHCS MPOOIEMOK0 CKIAIHICTD iX AexoayBaHHs. 1l npobieMa 0OyMOBJIEHA TOJOBHUM YNHOM BHKOPUCTAHHSM
asreGpaldyHoro MiAXOLY 10 iX OTHUCY.

B po6ori 3anporionosano Bukopucraty s koais Piga-CosoMoHa K MaTeMaTHYHy OCHOBY TEOPIIO JiHIHHIX HOC/TIIOBHICHUX CXeM, SKa
€ TIOETHAHHAM Teopii g poBux DiaBTPIB Ta CKIHYEHNX aBTOMATIB B He/IBIlTKOBUX mossax lamya. B Xozi gocmipkenb BriepIiie posrisafaloThes
12 TumiB JTHIITHUX TOCTIIOBHICHUX CXeM: 8 THIB PEKYPCUBHUX JIHIHIX MOCTiIOBHICHUX CXeM i 4 TUITN HEePEKYPCUBHUX JHHIMHUX TOCJi-
JIOBHICHUX cXeM. PekypcuBHi JIiHIIHI OCII/IOBHICHI ¢XeMM BUKOPUCTOBYIOTLCS /TSI CUCTEMATHYHOTO KO/LyBaHHS Ta YTBOPIOIOTb CXEMY JIJIsI
JTiJIeHHS TIOJTIHOMIB, @ HepeKyPCHUBHI JiHiIHI TOCJIiI0BHICHI CXeMH — /7T HECHCTeMaTHYHOTO KOyBAHHS Ta YTBOPIOIOTH CXEMY /IS MHOKEHHS
110J1iHOMIB. Bei Turu JiHIRHUX TOCIIZI0BHICHUX CXeM JIal0Th OJIHAKOBUII pe3yJibraT 1Py KOJLyBaHHI Ta JIEKO/LyBaHHi, ajie 3 Pi3HOI TPYAOMICT-
KICTIO, IO BaKJIIBO JIJIST TPAKTUYHOI peastisaitii.

ABTOMaTHE MpeACcTaBAeH s € HalbiIbI npuaaTHUM AUt KoAiB Piza-CooMoHa, OCKIJIbKM MaKCUMaJIbHO BPaXOBYE BJAACTHBICTD TIUKJIiU-
HOCTI Ta iHII 0co6IMBOCTI 1UX KOiB. Ha BiaMiHy Bi anreGpaiuHuX METO/IB aBTOMATHI METO/M JEKOAYBAHHS MAalOTh IPOCTY TIPOrPAMHO-
amapaTHy peasisaliiio Ta BUCOKY IBHIKO/i0. 3a I0TTIOMOT0I0 aBTOMATHO-TpadOBIX MOZIesIelf MOKHA TOUHO OIIHITH KOPEKTYBaJlIbHY 3/[aTHICTD
Ko[y. ABTOMaTHe npejcraBiaeHis 00’ enye Bizomi criocobu npeacrasiaenns koiis Piga-Cosomona (1osinomiaabhe, MaTpudne, aarebpaiume)
Ta 3a0e31edye B3aEMHI ePeX0/1 MisK HUMH.

B po6oTi 3BepHyTO yBary, 1[0 aBTOMATHI METOAM KOAyBaHHs Ta Aekoaysanus (1, k)-xoxais Pigza-Cosomona 3a 10MOMOroi0 KBAaHTOBUX
KOMIT'IOTEPiB JIal0Th BUTPAII B Yaci B N pasis.

Kmouosi cnosa: koqu Pina-CosoMona, Teopis aBToMariBs, JiniitHa nocrigosnicHa cxema (JIIIC), nrekomyBanis, KBaHTOBUIT KOMIT'IOTEP.
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CLUSTERING page 36-45

Melnyk R., Kvit R.

OG6’eKTOM JIOCIIDKEHHSI € PO3IOiIeHa KyMYJISITHBHA TicTorpamMa npoBoro 300paskeHHs Ta ii mepeBaru Jjisi aBTOMaTH30BaHOTO BU3HA-
YEeHHsI MICI[sl PO3TAIyBAHHS Ta IHTEHCUBHOCTI JeDeKTiB Pi3HOi IPUPOM Ha TMOBEPXHIX MaTepiasiB: MeTaly, marepy Toio. MeTouka, 1o
PO3IIISIAETBCS y PoOOT, HAIIPAB/IEHA Ha MiHIMI3alliio BTPYYaHHs JIOJANHH B IIPOIEC KOHTPOJIO OBEPXHI MaTepiany Bi MomenTy ii (horTorpa-
dyBaHHs 10 MOMEHTY TIPUUHSTTS PillIEHHS TIO/I0 SIKOCTi TOBEPXHi.

TpusuMipHa posnoziziena KymyJstusHa ricrorpama (PKT) npezncrasiiena y BUTIIsAL IBOBUMIPHOTO 300pakeHHsl, y SIKOMY IHTEHCUBHICTD
MKCeJiB BiAMOBIA€ TPETHOMY BUMIPY — KiJIBKOCTI MIKCENiB MEBHOT IHTEHCUBHOCTI B OPUTIHATBHOMY 300paskeHHst moBepxHi. Indopmartiiina
posnozisena kymyJsitusna ricrorpama (IPKI') Bukopucrana ijist po3nisHaBanus YOPHUX, TEMHUX i CBITJINX JieheKTiB, a BUMIPIOBAHHS X iH-
TEHCUBHOCTI Ta 3HAXO/PKEHHsT MICI[sl PO3TAIIYBAHHSI 3/[IHCHIOETHCS AJITOPUTMOM KJacTepusailii. OGuuc/iene cepeiHe 3HauyeHHsI iHTeHCHBHOCTI
MiKcesiB B CTOBITYMKAX 1 PAAKAX MATPUIL MIKCETiB 300pakeH s KyMyJASTUBHOI TicTorpamMu Uist OMIHKK iHTeHCHBHOCTI AedekTiB. Bumipio-
BaHHs IHTEHCUBHOCTI 1eeKTiB 3iIICHIOBANIOCS IBOMA CII0cOOamu: Ge3MmocepesHbo Ha 300pakeHHI 3pa3Ka MOBEPXHI Ta MIJITXOM MOPIBHAHHS
300pakeHHsI 3pa3ka Ta €TATOHHOTO 300pakeHHs 3paska 0e3 medekTiB. JIist BUPIMIEHHs 3aBAaHHsI 3aCTOCOBYBABCS AJITOPUTM i€papXidHOi
KJIacTepusaltii 1anux 10 IPAMOKYTHUX CerMeHTiB 300paskertst mosepxui. Ha 300paxkenni KoskeH Kactep Bi3HAYeHO BiITOBIANUM BiTIHKOM
ciporo Kosbopy. 300paskeHH s /ISt aHATI3Y IIEPETBOPIOBATIOCS 3aCTOCYBAHHSIM alTOPUTMIB CerMeHTyBaHHs Ta iHBepcii. Ile 1o3Boiio otpu-
Matu GiIbII TOYHI OIIHKY 3HAYEHb IHTEHCUBHOCTI CBIT/IMX i TeMHUX AedekT. CerMenTr 300pakeHb 3pa3KiB MOBEPXHi, a TAKOK 300pakeHb po3-
TIO/IL/IEHOT KYMYJIATUBHOI TiCTOrpamMu, rpyIyIoThCA alrOPUTMOM KJIacTepusallii /s BUABICHHA PiBHA NMONIKOXKeHb nosepxHi. Posnosinena
KyMyJISITHBHA TiCTOTPaMa SIK METOI TPUB’SI3KH KIIBKOCTI Ta IHTEHCHBHOCTI THKCEJB 10 KOOPAMHAT 300paskeHHsT BUKOPHCTAHA [JIST BISIBJIEHHS
nedeKTiB Ha MOBepPXHi MaTepiaiB. A KJIacTePHUIN aHAJI3 JOTOMIT 3HANTH iX KOOPANHATH Ta IHTEHCUBHICTb.
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B nopiBuaHHI 3 BiOMUMHU T1/[X0/[aMH 3aIIPOIIOHOBAHUIN METOJ] Ma€ JIHIIHY aITOPUTMIYHY CKJIAAHICTD 10 KiJIBKOCTI HiKCesiB BXiTHOrO
300paKeHHs, 10 TO3BOJISIE IPOBOANTHI 3HAYHY KiJIBKICTh €KCIIEPUMEHTIB JIJIST BUSIBJICHHSI TUTIIB TTOBEPXOHb MaTepiaiB ISl 3aCTOCYBAHHS Ta
0COBIMBOCTEH AITOPUTMIB.

Kmo4oei cnoBa: posnozisena KyMyJ/ISITHBHA TiCTOrpaMa, aJITOPUTM KJIACTepusartii, iepapxiune fepeBo, 300paskeHHsT TiCTOrPaMH, TIPUKJTA/IH
nedexTis.
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Cheremnikh E., Ivasyk H., Oleksiv 1.

O06’ekTOM TAHOTO AOCIIKEHHS € Moziesb Dpipixca y BUMAAKY OHOBIMIPHOTO 30YPEHHST OTlepaTopa MHOKEHHS Ha He3a/IeKHY 3MIiHHY.
OpruM 3 HaiIO1LIBIT TTPOOIEMHKX MiCIb Y aHiii Teopii € BUMa K, KO KiJIbKICTh BJIaCHUX 3HAYEHb € HeCKiHueHHa. ToMy BaKJIMBUM € 3HaXO-
JUKEHHST YMOB, IPU SIKUX MaTHMEMO CKIHUEHHY KiJIbKICTh BIACHUX 3HAYEHb.

B mawuiii po6oTi BUKOPUCTAHO CTaHAAPTHI MeTOAM (HYHKI[IOHAIBHOTO aHai3y, a came: 0OUNCIEHHsT HOPM OTIePaTopPiB, 3HAXO/ZKEHHS CIIPsI-
JKEHOTO OIepaTopa, 00uncaeHHs: HOpM (DYHKILOHAIIIB, 00YNCIECHHS PE30JbBEHTU OIIePaTopa 3 0OIPYHTYBAHHSM YMOB iICHYBaHHS PE30JIbBEHTH.
Tpaauiiiao, 36ypeHHst oneparopa MoaHo Y (haKTOPH30BaHOMY BUIJIsAAL (TOOTO y BUMJIsAL 100y TKY IBOX OIIEPATOPIB, O/IMH 3 SIKUX [Ii€ 3 OCHOB-
HOTO TIPOCTOPY Y MEBHUI IOTMIOMIXKHIIT TPOCTIP, a 1HIINIT, HABIIAKH, 3 IOMIOMI’KHOTO TIPOCTOPY B OCHOBHUIT). KpiM MeToiB hyHKITIOHATBHOTO
aHaIi3y, TOBOAMIIOCH TIPAIIOBATHU 3 HEBIACHUMU IHTErPAJIaMU 10 HECKIHIEHHOMY TIPOMIKKY. [TiKpecmmo, o y gaHiil po6oTi TAKOK BUKOPH-
CTAHO TMOHATTST MAJIOCTI 110 HOPMI Ta MOHATTST MAJIOCTI 110 po3MipHocTi. B janoMy Buma Ky poamipHicTh oneparopa 30ypeHHs € OXHOBUMIPHOIO.

OTpuMaHO Take TBep/UKEHHS: SIKIIIO0 BCTAHOBJIEHO, 110 B iHTErpasli € CKiHY€HHA KiJIbKICTb BJIACHUX 3HAYEHb 1 SIKIIO [1PU IIbOMY BCTAHOBJIE-
HO, 1110 PE30JIbBEHTA MIPSIMYE JI0 HYJISI TPU G—>oo, TOII Ha BCil oci Oy/ie CKiHYeHHa KiJIbKIiCTh BJaCHUX 3HaYeHb. 3a PAXYHOK HAKJIJIaHHsT YMOBU
Ha PI3HUINO MiXK 30YPEHHSIM i CIIPsKeHUM 30yPEHHIM 3HAXOIUMO CKIHUEHHICTD CIIEKTPa OllepaTopa. 3aBsAKH TOMY, 10 MAEMO CKIHYEHHICTD
CIIEKTpa, TO OTPUMYEMO MOKJIHMBICTH MPAIIOBATH 3 BUPa3aMu pisHol Tematuku. [lell (hakT 3HAYHO crpolrye BCi 0OUMCIEHHS HE3AMEKHO Bijt
TOTO, STKOi TPUPOJIH HOCTI/PKYBaHi BUPA3n: MeXaHiuHoi, (hi3udHoi Iu iHmIoi.

3aB/sIKU CKIHUEHHIN KIIBKOCTI BJIACHNX 3HAY€Hb 30yPEHOr0 OllepaTopa OTPUMYEMO IIepeBary y ToMy, 110 HeMa oTpeGu IpocyMyBaTi
HeCKiHYeHHY KiJIbKICTb OJaHKIB y BUpa3ax, a/pke 1e GakTuaro 6yJao 6 HEMOKIUBIM.

Kmouosi cnosa: juckpernuii criekrp, moaesns Dpiapixca, ymosa ob6MexeHoCTI oneparopa, inrterpaabhuii oneparop, [iabbepTis mpocTip,
KOMITAKTHICTh OTIepaTopa.
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