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The object of the study is code in the Python program-
ming language, analyzed by machine learning methods to
identify clones.

This work is devoted to the study of machine learning
methods and implementation of the decision tree machine
learning model in the problem of finding clones in the program
code. The paper also analyzes existing machine learning ap-
proaches for detecting duplicates in program code. During the
comparison, the advantages and disadvantages of each algo-
rithm were determined, and the results were summarized in the
corresponding comparison tables. As a result of the analysis, it
was determined that the method based on the decision tree,
which gives the best result in the task of finding clones in the
program code, is the most optimal both from the point of view
of accuracy and from the point of view of implementation.

The result of the work is a created model that, with an accu-
racy of more than 99 %, classifies cloned and non-cloned codes
on an automatically generated dataset in a minimal amount of
time. This system has several open questions for future research,
the list of which is presented in this work. The proposed model
has the following ways of further development:

— recognition of clones rewritten from one programming
language to another;

— detection of vulnerabilities in the code;

— improvement of model performance by creating more
universal datasets.

The perspective of the work lies in training a decision tree
model for accurate and fast detection of code clones, which
can potentially be widely used for plagiarism detection in
both educational institutions and IT companies.

Keywords: clone detection, machine learning methods,
decision tree, Support Vector Machine, TECCD, dataset.
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The object of the research is modern online services and
machine learning libraries for predicting the probability of
the bank client’s consent to the provision of the proposed
services. One of the most problematic areas is the high
unpredictability of the result in the field of banking market-
ing using the most common technique of introducing new
services for clients — the so-called cold calling. Therefore,
the question of assessing the probability and predicting
the behavior of a potential client when promoting new
banking services and services using cold calling is particu-
larly relevant.

In the course of the study, libraries of machine learning
methods and data analysis of the Python programming lan-
guage were used. A program was developed to build a model
for predicting the behavior of bank customers using data
processing methods using gradient boosting, regularization
of gradient boosting, random forest algorithm and recurrent
neural networks. Analogous models were built using cloud
machine learning services Azure ML, BigML and the Auto-
sklearn library.

Data analysis and prediction models built using Python
language libraries have a fairly high quality — an average
of 94.5 %. Using the Azure ML cloud service, a predictive
model with an accuracy of 88.6 % was built. The BigML
machine learning service made it possible to build a model
with an accuracy of 88.8 %. Machine learning methods from
the Auto-sklearn library made it possible to obtain a model
with a higher quality — 94.9 %. This is due to the fact that
the proposed libraries of the Python programming language
allow better customization of data processing methods and
machine learning to obtain more accurate models than free
cloud services that do not provide such capabilities.

Thanks to this, it is possible to obtain a predictive model
of the behavior of bank customers with a fairly high degree
of accuracy. It is worth noting that in order to make a pre-
diction (forecast), it is necessary to study the context of the
task, process the data, build various machine learning algo-
rithms, evaluate the quality of the models and choose the
best of them.

Keywords: artificial intelligence, machine learning meth-
ods, banking services, credit scoring, credit risk.
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The object of the research is the creation of a multipath
routing algorithm for software-defined networks (SDN) in-
cluding known paths, subject of the research is network pa-
rameters, designed according to a certain topology and using
the developed algorithm. One of the most problematic aspects
of contemporary computer networks (including applied SDN
networks) is overloading. This results in harder control and
limiting traffic and amount of users. Most routing algorithms
that are used today have a rather large time complexity.

In the course of the study, the following methods were
used: study of known routing solutions for SDN networks and
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results of their application, method of path metric computa-
tion on the given topology by the amount of «<hops» (transi-
tions between network nodes), optimization of procedure for
finding the path using SDN technology capabilities. These
methods were united and integrated into the development of
the overall routing algorithm, which is proposed in this article.

The proposed multipath routing algorithm allows for
the improvement of the process of traffic construction in
the SDN network. This was achieved by decreasing the time
complexity of the routing algorithm through the usage of
previously known paths in the topology without the need
to construct new ones. Involvement in the modification of
the algorithm of forming distance vectors facilitated timely
network reconfiguration in case its state changed. Using
a centralized SDN controller made it possible to increase the
stability of the network and save all configuration data in one
place. The above factors make it possible to deploy an SDN
network on an Edge architecture.

Obtained results of the application of the multipath rout-
ing algorithm allow to consider it effective when compared
with previously proposed algorithms, based on obtained
results from a practical network model, where the proposed
multipath routing algorithm is used. This is because the
research task was formed correctly, and the solution for this
task gave correct results. Results of using the described al-
gorithm are demonstrated, and an analysis of the obtained
results is conducted, which makes it possible to confirm the
accuracy of scientific research.

Keywords: software-defined networking, multipath rout-
ing, known routes, distance vector.
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The increase in the number of cases of failure of informa-
tion and telecommunication networks due to cyber attacks
determines the need to protect them from this type of attacks.
The issue of increasing cyber security in the conditions of
conducting operations by groups of troops (forces) is very im-
portant. Due to the armed conflict in the East of Ukraine, the
military-political instability in the Middle East, the struggle
for influence on world financial and energy flows, the global

military-political instability is intensifying. This is due to an
increase in the number of communication devices in informa-
tion and telecommunication networks, as well as an increase in
the number of possible attacks that can be used to disrupt the
operation of an information and telecommunication network.
Considering the above, the object of research is a special pur-
pose information and telecommunication system. The subject
of research is cyber security of a special purpose information
and telecommunication system. Classical methods of scientific
knowledge, namely analysis and synthesis, were used during
the research. The research identifies factors that affect cyber
security in a special purpose information and telecommunica-
tions system. All this must be taken into account while planning
and deploying a special purpose information and telecommuni-
cation system. The analysis of the consequences of the impact
on the information and telecommunications system of special
purpose of modern devices of defeat and the impact of devices
of radio-electronic suppression and other factors was carried
out. A typical special purpose information and telecommuni-
cation system does not fully meet the requirements for con-
stant readiness to ensure the management of troops (forces),
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stability, mobility and throughput. A formalized description
of the task of improving cyber security in a special purpose
information and telecommunications network is provided. The
components that affect the level of cyber security of the special
purpose information and telecommunication network during
the group’s operations have been established. The impact of
the specified conditions and factors must be reflected: in the
planning documents during the planning of the deployment
and operation of the group’s information and telecommunica-
tions system; in the software, during operational management.

Keywords: cyber security, radio-electronic environment,
special purpose information and telecommunication system,
operational management, cyber security.
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The object of the research is the forces and devices of
topographic support of the operational command troops. The
work highlights the recommendations regarding the compo-
sition of the forces and devices of topographical support of
the operational command troops.

The analysis of the nature of the armed struggle of the last
decades shows a sharp increase in the need of the troops (forces)
for information provision, in particular in the provision of
topogeodesic information (geospatial information) of the
armed forces, the timeliness and reliability of which affects the
course and results of military operations. One of the types of
geospatial data that is needed by the military both in peace-
time and in a special period are topographic maps, they are the
main source of information about the terrain and the objects
on it. Nowadays, the state of topographic information on most
nomenclature sheets of topographic maps of the territory of
Ukraine does not meet the modern requirements of the troops.

The successful implementation of the task of updating
topographical information is facilitated by the use of the most
acceptable and economically justified composition of forces
and devices of topographical support of troops. However, the
experience of geodetic support during the operational training
of troops (forces), the operation of the United Forces in the
east of the country and the large-scale armed aggression by the
Russian Federation showed that the currently available forces
and devices of geodetic support of the troops are not capable of
fulfilling the entire scope of the assigned tasks This especially
applies to operational commands. Therefore, in order to suc-
cessfully carry out changes in the system of topographic sup-
port regarding the necessary composition of forces and devices
of this support, appropriate scientific researches were conduct-
ed. This, in turn, will provide an opportunity to improve
existing methods and develop recommendations regarding the
necessary composition of forces and devices of topographic
support for the troops of the operational command. The men-
tioned recommendations will make it possible to justify the
composition of the forces and devices of topographical support
of the troops of the operational command by the persons plan-
ning the operations of the groups of troops (forces).

Keywords: operational command, topographic support,
timeliness and reliability of information, geospatial data, topo-
graphic data.
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During the research of the use issue of samples of weapons
and military equipment in operations, a significant correla-
tion was established between the predicted effectiveness of
such use and the characteristics of the quantitative and quali-
tative composition of samples of weapons and military equip-
ment. Taking this into account, it is clear that while preparing
any operation, it would be desirable to have such a basis of
the composition of samples of weapons and military equip-
ment, which is well-founded and can only be adjusted in the
conditions of a certain operation. The objects of the research
are the samples of weapons and military equipment that are
the part of the groups of troops (forces). However, the results

of the analysis show that the existing methods for substan-
tiating the composition of samples of weapons and military
equipment need improvement. First of all, this concerns the
determination of the basic (support) version of the composi-
tion of samples of weapons and military equipment (WME).
As in the existing methods, the basic (support) version of the
composition is not determined, it is chosen by comparing the
composition of one’s troops and the enemy’s troops according
to their combat potential. This approach does not provide an
opportunity to compare the groups, taking into account the
specifics of the use of their striking equipment and to create
the necessary balance of forces at all stages of the operation.

Taking into account the above, we conducted the re-
searches that made it possible to determine that with certain
proportions, characteristic of the organizational structure of
the absolute majority of military formations, there is a close
to linear relationship between the number of their personnel
and WME and combat potential.

Based on the research results, an improved method of
determining the basic (support) composition of samples of
weapons and military equipment in operation is proposed.

Keywords: samples of weapons and military equipment,
predicted efficiency of use, composition of troops, multi-
criteria optimization methods.
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The object of research is the amplitude-frequency cha-
racteristic of sound insulation of multi-layer heterogeneous
structures. One of the most problematic places is the calcula-
tion methodology, due to the existence of standards such as
ISO, DBN, which have some differences between them, and
software, the calculation methodology of which is not fully
known, due to the copyright of the latter.

Using the modeling method in the INSUL software com-
plex, the amplitude-frequency characteristics of the sound
insulation of the partition walls between the halls were
obtained. On-site measurements were carried out on a real
object identical to the simulated fence constructions pre-
sented by the MULTIPLEX cinema in the DAFI shopping
center in Dnipro (Ukraine). The calculation methodology
of the INSUL software is completely unknown. According
to information from open sources, it can be concluded that
linear modeling of the amplitude-frequency characteristic
is used. The measurements were carried out according to
DBN B.1.1-31:2013. Data obtained theoretically, during
modeling, and experimentally are compared with each other.
The expediency of taking into account the results obtained
with the help of the INSUL software when writing a new
methodology for the state standard or for improving the lat-
ter is considered. Comparing real and simulated amplitude-
frequency characteristics, it is possible to conclude that the
INSUL software complex is not accurate at high frequencies.
This phenomenon may be related to the inherent resonances
of the existing partition, or to the quality of the installation,
which can be equated to a setup error, due to the lack of pos-
sibility of influencing the quality of the construction process
of the measurement object. A possible error occurs when the
soundproof partition is violently connected to the existing
structures of the building, or due to the presence of resonat-
ing technical elements in the cinema hall (air ducts, metal
structures of the stage and seats, etc.). This error is not in-
fluential due to the not significantly small wavelength in the
frequency of 3000-8000 Hz. Therefore, as a conclusion, the
INSUL software can be used in the development of the meth-
odology of state standards for sound insulation in buildings.

Keywords: soundproofing, soundisolation, building regu-
lations, architectural acoustics, building acoustics, building
structures, soundproofing structures.
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This paper is the first result of an experimental study
of manufacturing deformation monitoring equipment using
a position sensor, an efficient solution for contractors in
bridge monitoring during either process of construction or
operation in the context of the increasing number of large
bridges. The object of the research is bridgework. And the
work is aimed at achieving two tasks, which include meeting
the need of the surveyors in real-time monitoring and warn-
ing during the construction process with a suitable price and
reducing the reliance on manufacturers in supplying and
operating monitoring systems.

The study used a KTR position sensor, a Linear Vari-
able Differential Transformer, and an Arduino board for
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embedded coding. Data from the KTR sensor are acquired,
processed, and controlled by a program written in Python.
The results of the study are compared to the true observa-
tions from a Mitutoyo Palmer which has 0.01 mm accuracy
in a laboratory.

The initial results from the laboratory show prospects for
applications in reality, and accuracy is suitable for technical
measurements. This is also a good choice for surveyors in
acquiring continuously monitoring data at high accuracy for
bridge monitoring in general and structure in particular. The
study is fundamental to expanding the number of channels
from 1 to 8 or 16 for monitoring a full cross-section. At the
same time, cable connection mode will be developed to Wi-Fi
or Bluetooth mode for online observation. The results of the
study confirm the scientificity, and feasibility of the solution.
This solution can be applied for either bridge monitoring or
other monitoring fields and can be produced by contractors.
The cost of monitoring projects will be significantly reduced
and there will be no more disruption of monitoring projects
after suppliers leave as a new system will be quickly added
or replaced.

Keywords: bridge monitoring, Arduino board, potenti-
ometer sensor, amplifier, real-time monitoring, displacement.
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AHAJNI3 ANT'OPUTMIB MALUMHHOr0O HABYAHHA ANA 3ANAYI NOWYKY AYEMIKATIB Y NPOrPAMHOMY KOAI cropixku 6-13

Kamoxua T. 0., Ky6'rox E. H0.

OG6’eKTOM JIOCIIJIKEHHST € KO/l Ha MOBI TiporpamyBatHst Python, npoanasizosatuii MeToaMn MAIIMHHOTO HABYAHHST 3 METOKO BUSIBJICHHSI KJIOHIB.

[lana po6oTa IpUCBsIYEHA JOC/IIFKEHHIO METO/IIB MAITMHHOrO HABYAHHS Ta Peasii3allii Mo/iesi MAIMHHOTO HABYAHHsI /IePeBa PillieHb B 3ajaui 1mo-
HIYKY KJIOHIB y MPOTPaMHOMY KOJIi. Y poGOTI TAKOK MPOBOJNTHCS aHATI3 BIKE ICHYIOUNX ITI/IXO/iB MAIIMHHOTO HABYAHHS /LISl BUSIBJIEHHS JyOIiKaTiB
y IPOTPAMHOMY KOJii. Y X0/l TIOPIBHSHHS OyJIH BI3HAYCH] TIePEBATH Ta HEAOJIIKU KOKHOTO aJITOPUTMY, @ Pe3yJIBTATH 3BEICHO /10 BiMOBIIHUX TabIHIb
HOPIBHsIHB. Y pesyJibrari aHanidy GyJ10 BU3HAYEHO, 110 HAUGLIBII ONITUMAIBHUM SIK 3 TOYKH 30py TOYHOCTI, TaK i 3 TOYKU 30py peasisailii SBISETHCS
METO/L Ha OCHOBI JiepeBa pillleHb, M0 JIa€ HalKpanil pesyssTar B 3a/[a4i MOITYKY KJIOHIB y IPOTPAaMHOMY KOJIi.

PesyuisratoM pobOTH € CTBOPEHa MOJIEIb, 1110 3 TOYHicTIO Glibine 99 % kiacugikye KIOHOBaHI Ta He KIOHOBaHI KO/M HAa aBTOMAaTHYHO 3reHepoBa-
HOMY JIaTaceTi 3a MiHIMATBHUIN MPOMIXKOK vacy. /lana cucremMa Mae psiI BIAKPUTHX 15T MAGY THIX OCTIKEHD THTAHD, TTEPETTIK SKUX MTPeICTABICHII
y Aauiit po6oTi. 3amponoHoBaHa MOJEb MA€ HACTYIIHI MISIXH TTOAAJBIIOTO PO3BUTKY:

— PO31i3HaBaHHS KJIOHIB, 1110 Nepenycani 3 O/[Hi€l MOBU ITPOrpaMyBaHHs Ha iHIILY;

— BUSIBJIEHHSI BPA3JIMBOCTEN B KO/II;

— HOKpaleHHst POOOTH MOJIeJIi 3a JJOIOMOTOIO CTBOPEHHsI O1JIbII YHIBEPCAIbHUX /IATACETIB.

[lepcrieKTUBHICTH POGOTH TIOJISATAE B HABYAHHI MOJIEJI JiepeBa PillleHb /st TOYHOTO Ta MIBUKOTO BUSIBJICHHS KJIOHIB KOJLy, 1110 MOTEHIIHO MOXKe
MaTH IUPOKe BUKOPUCTAHHS /LISl BUSIBJIEHHS TIJIAriaTy sIK Y HABYAJIbHUX 3aKJa/fax, Tak i B IT-KoMmaHisx.

Kmouozi cnoBa: BUSIBJICHHS KJIOHIB, METO/IM MAIIMHHOTO HABYAHHsL, epeBo piteHb, Support Vector Machine, TECCD, naracer.
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PO3rNIAAL MOMNHBOCTE} 3ACTOCYBAHHA METOAIB MALUMHHOTO HABYAHHA JUTA AHAJIZY IAHKX NP MPOCYBAHHI NOC/YT
KIIEHTAM BAHKY cropixku 14-18

Bynrakogra 0. 9., Ynuanoscska H). B., Kocrenxo B. B, Pyganoea T. M.

OG6’€KTOM JIOCIII/UKEHHS € CyYacHi OHJIaiiH-cepBicu Ta 6i6/I0TeKI MAITMHHOTO HABYAHHST /LISl IPOTHO3YBaHHS IMOBIPHOCTI 3ro/ii KJieHTa GaHKa Ha
HaJIaHHs1 3a11POIIOHOBaHUX NOCYT. OfHUM 3 Hali6iTbIIT TPOOIEMHUX MiCI[b € BUCOKA Hellepei0auyBaHiCTh Pe3yJIbTaTy B raiysi 6aHKiBCbKOTO MapKeTHH-
Iy 3a JOIOMOTOI0 HAWMONIUPEHINIO] TEXHIKU 3aITPOBA/IPKEHHST JIJIs1 KJIIEHTIB HOBUX TIOCIYT — TaK 3BAHOTO XOJIOIHOTO 0613B0HIOBaHHsL. ToMy 0C06I1BO
AKTYaJbHUM € MHUTAHHS OIIHKU FIMOBIPHOCTI Ta IIPOTHO3yBaHHsI MOBE[IHKH MOTEHIIIIHOTO KJII€HTA MPK MPOCYBaHHI HOBUX OAHKIBCHKUX CEPBICIB Ta
MOCJIYT 32 JIOTIOMOT0IO XOJIOHOTO 0O/I3BOHIOBAHHSI.

B xozi nocmimkenns BUKOPUCTOBYBaaucs Gi6TI0TEKN METO/IB MAINMHHOTO HaBYaHHs Ta aHATi3y JaHUX MOBM TIporpamyBannst Python. Bysna pos-
pobuieria mporpama moGyI0BI MOJIeJTi TIPOTHO3YBAHHSI TIOBEIHKHI KIIEHTIB GAHKY 13 3aCTOCYBAHHAM METO/IIB 0OPOOKH AHIX 32 IOMOMOTOIO TPAICHTHO-
ro OyCTHHTY, peryJisipusalii rpajiieHTHOro GYCTHHTY, aJITOPUTMY BUII/IKOBOTO JIiCY Ta PEKYPEHTHUX HEIPOHHUX MepeK. AHAIOT 4HI Mojies1i 100y /10BaHO
3a JIONIOMOTOI0 XMapHUX CepPBiciB MamHHOrO HaByanHs Azure ML, BigML ta 6i6iiorexu Auto-sklearn.

TTo6ynoBani 3a gomomoroio 6i6aiorex MoBu Python Mozesti anasisy Ta Iporno3yBaHis JaHUX MAIOTh JOCUTD BICOKY SIKICTb — B cepeHbomy 94.5 %.
I3 3acTocyBanuam xmMapHoro cepsicy Azure ML mo6ynoBano npornosmny Mogesnb 3 Tounictio 88.6 %. Cepsic mammnnoro nasuanns BigML nossonns
mobyyBaTi Mojiesib 3 TounicTio 88.8 %. Metoau MammuHOTO HaByaHHs 3 6ibrioTekn Auto-sklearn mo3Bosmm oTpuMaTi Mojiesib 3 GITBIIT BIHCOKOIO
axicTio — 94.9 %. e noB’si3ano 3 TUM, 110 3alPOTIOHOBaHi 6ibioTexr MoBHU porpaMyBanis Python 103BoOJSIOTH Kpallle HATAIITYBATH METOIU 00POO-
KI IAHUX T4 MATNTUHHOTO HABYAHHS TSI OJE€PIKAHHS OiIbIT TOYHUX MOJENIEH, Hixk GE3KONITOBHI XMApHi CEepPBICH, sIKi TAKUX MOKIUBOCTEN He HANAIOTD.

3aB/sIKN 1[bOMY 320€311e4y€ThCsI MOKIIMBICTD OTPUMAHHS IIPOTHO3HOT MOJieJIl HOBEIHKY KJH€EHTIB GaHKy i3 JIOCUTh BUCOKUM CTYIIEHEM TOYHOCTI.
Bapro saysaxuti, 1106 3pobutu nepeabaderHst (IIPOrHO3), HEOOXIZAHO BUBYMTU KOHTEKCT 3aBJaHHs, 00poOHTH JaHi, moOy/yBaTH PidHi alropuTMu
MAIUHHOTO HABYAHHS, OIIHUTHU SIKICTh MOJeJIell Ta BUOPATH HAWKPAIILY 3 HUX.

Kmovosi cnoea: mITyYHUIT iHTEIEKT, METOAM MAIIMHHOTO HABYAHHST, GAaHKIBCHKI MOCIYTH, KPEAUTHUI CKOPHHT, KPEAUTHUIT PUSHK.
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PO3POBKA CIOCOBY BATATOLINAX0BOI MAPLIPYTH3ALI 3 BAKOPHCTAHHAM PAHILIE BIAOMHX MAPLUPYTIB Y MPOrPAMHO
KOHPIT'YPOBAHUX MEPEMAX cropinku 19-24

Kopeuxo [I. B, YeperaTenxo 0. B, Pycinoe B. B., Kynakoz H. 0.

OO6’€KTOM JIOCII/IKEHHS € TIPOILEC CTBOPEHHST JITOPUTMY 6aratolisIx0Bol MapiIpyTH3anii /uist nporpaMHo KoHdiryposanoi mepexi (SDN) 3 Buko-
PHUCTAHHSIM BiJIOMUX MapuIpyTiB, IPEIMETOM JIOCJIUKEHHS € TTAapAMETPH MePeXKi, CIPOEKTOBAHOI 3a TIEBHOI TOIOJIOTIT Ta 3 BUKOPHCTAHHSIM Po3podie-
Horo ajropurmy. OHUM 3 HAHOLIBII TIPOOIEMHUX MICIb Y CYYaCHUX KOMITIOTEPHIX Mepeskax (B ToMy umncii, npukiaanannx SDN Mepeskax) € ixue 1e-
peBanTaxeHHs1. e Tsre 3a co6010 MiABUIEHHS CKJI/[HOCTI YIIPABJIiHHS Ta 0OMEKEeHHS Ha KibKicTh Tpadiky Ta Kopucrysauis. Binbiicts anroputmis
MapuIpyTH3allii, [0 BUKOPUCTOBYIOTLCS CHOTO/HI, MAIOTh JOBOJI BeJIMKY YacoOBY CKJIAAHICTh. B X0z HOCTikeHHA BUKOPHCTOBYBAINCH BUBYCHHS YoKe
BiIOMUX pillleHb Mapipytusaiii s Mepesxk SDN ta pesysisTaTit iXHbOTO TIPUKJIAIHOTO BUKOPHCTAHHS. A TAKOK METO/ PO3PaXyHKY METPHK ILIAXIB Ha
TOTIOJIOTIT 110 KIZTBKOCTI «XOIiB» (IIepexo/liB MiXK By3JlaMH MEPEKi) Ta OITUMI3aIlisl MPOIeypH HOMIYKY MapHIPYTy 3 BUKOPUCTAHHSAM TEXHOJIOTIUHIX
mosksBocteit SDN. Jlani merosu Oyin 06’e/iHani Ta iHTErpoBaHi y PO3POOKY 3araibHOrO aJrOPUTMY MapiIpyTU3allii, 1110 3arpooHOBaHuil B POOOTI.

3alpOIIOHOBAHMIA AITOPUTM GAraTONIIXOBOI MAPIIPYTH3AIIiT 103BOJISIE TOKPAIIMTH MTPOIec KOHCTPYoBaHHs Tpadiky y Mepeski SDN. Ile 6yiio mocsr-
HYTO 32 PaXyHOK 3MEHITEHHST YaCOBOI CKJIAIHOCTI aJITOPUTMY MapIIPYTU3AILii 3aB/ISKI BUKOPUCTAHHIO PAHiIe BiIOMIX MAPIIIPYTIB Y TOMOIOTII Mepexi 6e3
HeoOXiiHOCTI 1106y/10B1 HOBUX. 3astyueHHs 110 Moudikalii anroputmy criocody hopMyBaHHsI BEKTOPIB MCTAHII 3pOOIIIO MOXKIMBUM BYacHy peKoHdi-
rypailito Mepesxi y BUNIaJIKy 3MiHU ii crany. BukopucTanHs neHTpasnizoBaHoro KouTposepy SDN 103801110 361mb1mmTh cTabiibHicTh Mepesxi Ta 36epiratu
yci kouirypartiiini zani B ogHomy Miciii. Buinenepeuunciieni haktopu 3yMOBIIIOIOTS MOKIMBICT posroprantst SDN mepeski na apxirexrypi Edge.
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OTpuMaHi pesyJsTaTi HPUKJIA[HOTO BUKOPHCTAHHS aJITOPUTMY HAraTOILISXOBOI MApIIPY TU3ALLT 103BOJISIIOTH BBAKATH 1010 e(heKTHBHUM Y TIOPiB-
HSIHHI 3 TIOTIEPEIHBO 3aIIPOIIOHOBAHNMMI AJTOPUTMAMH, BUXO/STYHN 3 IPAKTHYHO OTPUMAHUX PE3yJIBTaTiB MOJICTIOBAHHS MEPEKi, e BUKOPHCTOBYBABCS
3aIPOIOHOBaHM c1I0ci6 GararonuisaxoBoi MapiupyTusaiiii. [le moB’s13aH0 3 TUM, 110 3aj1a4a JUist JOCIKeH s Oyia chopMOBaHA KOPEKTHO, & PIllIeHHsT
JIAJI0 TIPABUJIBHI Pe3YJIbTaTH. 3allPOIOHOBAHI HAOUHI Pe3YJIbTaTH BUKOPUCTAHHS OIIMCAHOTO aJITOPUTMY Ta BUKOHAHWIT aHAJIi3 OTPUMAHUX Pe3yJIbTaTiB,
110 JAI0Th 3MOTY OTPHMATH IiATBEPAKEHHS BIyYHOCTi HAYKOBOTO JOC/I/PKCHHSL.

Kmouozi cnosa: nporpaMHo KOHMIrypoBaHi Mepeski, 6araToniisixoBa MapIpyTH3allis, BiAOMI MapIIpyTH, BEKTOP IMCTAHILI.

SYSTEMS AND CONTROL PROCESSES

DOI: 10.15587/2706-5448.2022.261874
AHAMI3 YMOB TA PAKTOPIB, AKI BINIMBAKTD HA KIBEPEE3NEKY B IHPOPMALIIHO-TENEKOMYHIKALTIHIA CHCTEMI
CNELIANBHOTO MPH3HAYEHHA cropinku 25-28

36ibIeH ST KITbKOCTI BUMIAJIKIB BUXO/LY 3 Jiajly iH(OpMAIiiHO-TeJIeKOMYHIKAIIHIX Mepesk yepe3 KibepHeTnuHi ataku 06yMOBIIIOE HeOOXiHICTD iX
3aXUCTY BiJI JaHOTO THITy aTak. [uTaHHs miaBuIeHHst KiGePHETHYHOT 3aXHUIEHOCTI B YMOBaX BEJIEHHsI Ollepalliil yrpyloBaHHsIM BifichbK (CHUI) € lysKe BakK-
smsuM. Yepes 36poitauit konduikt vHa Cxoi Ykpaitu, BOEHHO-TIOTHYHY HecTabiibHicTh Ha Bansbkomy Cxofi, 60poTh0y 3a BIUIME Ha CBITOBI (hiHAHCOBI
Ta eHepreTUYHi IOTOKH ITOCHJIIOEThCS I100aIbHa BOEHHO-TIOJITHYHA HecTablibHiCTh, 3a3Hadene oGyMoBIIeHe 301/IbIIEHHSIM KiJIbKOCT] 3ac00iB 3B’s13Ky
B iH(bOpMaIIiiHO-TEIEKOMYHIKAIITHIX MEPekax, a TAKOK 3POCTAHHSIM KiJIbKOCTI MOKJIMBUX aTakK, SIKi MOXKYTh OyTH 3aCTOCOBaHi /Uit 3pUBY POOOTH iH-
opmartiitno-TesekoMyHiKaliiiHoi Mepeski. BpaxoByoun 3a3unauene, 00’'€KTOM OC/IKEHHsI € iHhOPMAIiTHO-TeIleKOMY HIKaIliiiHa cucTeMa CHeIiaIbHOTO
npusHadentst. [Ipeaverom gociipkenns € KibepOesmeka iH(popMaIliiHO-TeIeKOMYHIKAIIIHOT cHCTeMHU CIIeNiaibHOTO IpU3HaYeHHs.. B Xozi pocaipkents
GyJIi BUKOPHCTaH] KIACHYHI METO/I HAYKOBOTO M3HAHHS, & caMe aHAII3Y Ta CHHTe3y. B ocmipkeHHi BU3HAYCHHI YNHHIKH, SIKi BILUTHBAIOTH Ha KiGepOes-
1eky B iH(opMmaliiiHo-TeseKoMyHIKaliiiHill cucTeMi creriaabHoro npusHadensst. [le Bce HEOOXIZAHO BPaXoBYBATH I1ijl Yac IJIAHYBaHHS Ta PO3TOPTAHHS
iHbopMaIiiiHO-TeJIeKOMYHIKaIliiTHOI CHCTeMH CIelialbHOTOo TTpu3HadeHHst. [IpoBenennii anasia HacTiIKiB BIVIMBY Ha iH(OpMaIliiiHO-TeleKOMYHiKaIiitHy
CHCTEMY CIEIIa/IbHOTO IPU3HAYCHHS CyYACHUX 3aC00IB MOPA3KU Ta BILIMBY 3acO0IB PajlioeIeKTPOHHOTO TIofaBeHs, inmux (akropis. Tunosa indopma-
MIHHO-TeJIEKOMYHIKaIliffHa cHCTeMa CIeIiaTbHOTO TPU3HAYEHHS He TIOBHICTIO Bi/IITOBI/IA€ TIPE/I SIBJICHUM JI0 HUX BIMOTAM II0/0 TIOCTIiTHOI TOTOBHOCTI /10
3a6e3MeueH st YIpaBIiHis BilicbkaMu (CHIaMIt), CTIIKOCTI, MOGLIBHOCTI Ta MPOIMYCKHOI cipoMokHOCTi. [IpuBenenuit hopmasizoBanuii omic 3aBrants
3 HijBUIIEHHsT KiGep3axuiieHocTi B iHpopmaliiiiHo-TesleKoMy HiKaliiiHill Mepeski clienianbHOro pr3HadeHHst. BeTaHOBIIEH] CKJIA/I0B, sIKi BILIMBAIOTH Ha
piBeHb Kibep3axuIeHoCTi iHGOPMAITHO-TETCKOMYHIKAIITHOI MepesKi CIelialbHOro MPH3HAYCHHS B X0/ BCJICHHsT OMEPaIliil yrpymnoBaHHaM. Brims 3a-
3HAYEHNX YMOB Ta (haKTOPiB MOBUHEH OYTH BIOOPAsKEHUIL Y IUIAHYBAJIBHUX JOKYMEHTAX I/l Yac 3/ifICHEHHsI IJIaHyBaHHS PO3TOPTAHHS Ta eKCILLyaTallii
iH(opMaliiiHO-TeIeKOMYHIKAIITHOT cCCTeMY yIPYIOBAHHST; Y IPOrPaMHOMY 3abe3IiedeHHi, 1Ti/[ 4ac 3iliCHEHHS! OIlepaTHMBHOTO YIIPABIHHSI.

Kmeovosi cnosa: KiGepHeTHYHA 3AXUIIEHICTD, PajliOeNeKTPOHHA 00CTAHOBKA, iH(pOpPMAIliiiHO-TeJeKOMYHIKaIliliHa CHCTEMA CIICIabHOTO MPU3HAYECH-

Hl, OllePaTHBHE YIIPaBJIiHHs, KiGepOesieka.
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PO3POEKA PEKOMEHIALTiA 1(0/0 CK/IARY CHN I 3ACOEIB TONOTEOAE3WYHOr0 3AEE3NEYEHHA BIACLK ONMEPATHBHOTO
KOMAHAYBAHHA cropixku 29-32

Bynrakor A. A.

OG6’€KTOM JIOCIIKEHHST € CUIIN Ta 32C00U TOMOTe0/Ie3NYHOTO 3a0e3eueHHs! BIfIChK OlepaTBHOrO KOMaH/yBaHHs. Y poOOTI BUCBITJIEHO PEKOMEH-
AT M0/I0 CKJIA/LY CHUI i 32c06iB TOMOre0Ie3NIHOr0 3a6e3MeYeH sl BifiChbK OTepaTHBHOTO KOMAH/LY BAHHSL.

Anasiia xapakrepy 36poiiHoi 60poThOU OCTAHHIX AECATUIITH CBIUUTD TIPO Pi3Ke 3pocTantst notpebu Bilicbk (cuin) y irdopmartiiiinomy 3abe3rnedyeni,
30KpeMa B 3a0€3TIEeIeHHI TOMOTEOIE3MIHOIO iH(OPMAIIIEIo (TeompocTOPOBOIO iHMOPMAITIE0 ) 30POIHNX CUJI, CBOCIACHICTD Ta IOCTOBIPHICTD SIKOI BILTMBAE HA
XiJt i pe3ysraryt BoeHHuX fiit. OMHUM i3 BHJIIB reompoCcTOPOBIX JAHX, SIKi HEeoOXi/HI BifichKaM SIK Y MUPHIH Yac, Tak i B 0COOIMBHIT T1epiof, € Tomorpadidmi
KapTH, BOHU € OCHOBHUM JuKepesioM iHdopMaltii mpo Miciesicts i 06'exru Ha Hiil. Ha cboroani cran Tonoreojesnynoi indopmaiii Ha 6i1bocTi HoMeHKIIa-
TYPHMX apKymiax TornorpaigHux KapT TepuTopii YKpaiHu He Bi/ITIOBi/Ia€ Cy4yaCHUM BUMOTaM BillChK.

VenimHoMy BUKOHAHHIO 3aB/JaHHSI 3 OHOBJIEHHS TOHOTreO/e3M4Hoi iHdopMalil cupusie 3acTocyBaHHs HaHOLIbII MPUIHATHOIO Ta €KOHOMIYHO
OOIpyHTOBAHOTO CKJILy CHJI 1 3aco0iB Tomoreoie3nyHoro sabesnevenns sificbk. OHAK, J0CBII TONOTEOAE3NYHOTO 3a0e3MEYeHHs TIij] Yac 3aXO0/iB
OrepaTUBHOI THArOTOBKY BilichbK (cui), mpoBeertst onepaitii O6’eanannx Cuit Ha X0/l epKaBy Ta MUPOKoMacinTabHol 36poiiHoi arpecii 3 6oky Po-
ciifeprol Dezepartii 1okasas, 10 HAsIBHI HA CbOTOJIHI CHJIM Ta 3aCO0M TOIOTEO/IE3MYHOT0 3a0e3IedeHH s BIiChbK He CIIPOMOJKHI BUKOHYBATH YBECh 00CST
MOKJIaIeHIX 3aBaHb. OCOOIMBO 1€ CTOCYETHCS OTEPATHBHIX KOMAHyBaHb. TOMY, 3 METOIO YCIIIITHOTO IPOBEIEHHS 3MiH ¥ CHCTEM] TOMOTe0Ae3MIHOT0
3a0e31edeH st MO0 HeOOXIHOTO CKIIaLy CHJI i 3acobiB 11b0ro 3abe3nedeHns, GyJI0 POBEACHO BiAMOBIAHI HayKoBi gocaipkentst. [le, B cBoIO uepry, Ha-
JACTD MOYKJIMBICTD YIOCKOHAJINTH iCHYI0Yi METOMKH Ta PO3POOHTH PEKOMEH/IAIIIT 11010 HeOOXIIHOTO CKITA/Ly CHJI i 3ac00iB TOMOre01e3nYHOTO 3abe3e-
YeHHsI BiiICbK OIIepaTHBHOIO KOMAH/lyBatHsl. 3a3HadeHi peKOMeH/allii J03BOJISITh 0OI PYHTYBATH CKJIJl CUJI TA 3aC00IB TOIIOre0/1e3NYHOT0 3abe3edeH st
BIICBK ONMEPATHBHOTO KOMaHyBaHHs 0COOGaMHU, 0 TPOBOAATD TIJIaHyBaHHsI OTIepalliil yrpyIoBaHb BilicbK (CuI).

Kmovosi cnosa: orncpartiBHE KOMaHIYBaHHSI, TOTOTeOAe3NYHe 3a0€3MEUeHHs], CBOEYACHICTh Ta JOCTOBIPHICTH iH(OpPMAIlii, FeoIPOCTOPOBI JaHi,
tonorpadivHi 1aHi.
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OBEI'PYHTYBAHHA YUCEMBLHOCTI 3PA3KIB 03EPOEHHA TA BIAChKOBOI TEXHIKH ANA BHKOHAHHA 3ABAAHL cropinku 33-36
Bymuux B. I, Fpiugx 0. A, Hetpe6xo B. K., Kmin 0. B, Borausos 0. I

Y Xomi HOCTiKeHHS THTAHHS 3aCTOCYBAHHS 3Pa3KiB 030POCHHS Ta BiiiChKOBOI TEXHIKI B Omepallisx GyJia BCTAHOBJIEHA CYTTEBA KOPEJSIList MiK

[IPOTHO30BaHOI0 e(heKTUBHICTIO TAKOTO 3aCTOCYBAHHS BiJl XapaKTEPUCTUK KiIbKICHO-SIKICHOTO CKJajy 3pas3kiB 030pOeHHsI Ta BIfiCbKOBOI TEXHIKH.
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BpaxoByioun 11e, 3po3yMiJio, 1110 IIpH MAr0oToBI Oy/1b-s1K0i onepaitii Gaskano 0yJs0 6 MaTi Taky OCHOBY CKJIA/Ly 3pasKiB 030POEHHS Ta BIICbKOBOI TeX-
HiKH, 1110 106pe 0OIPYHTOBaHA Ta MOJKE JIMIIE KOPUTYBATUCS B YMOBAX HeBHOI omnepaitii. O6’€KTOM [OCIIIKEHHs € 3pasku 030POEHHS Ta BIHCHKOBOI
TEXHIKH, 1[0 BXOSATH 10 CKJIAAY YIPYNOBaHb Biiichk (cuur). OnHaK, pe3yIbraTi aHaIi3y CBIIYATD, IO ICHYIOUi METOAUKH MO0 OOTPYHTYBAHHST CKJIA/LY
3paskiB 030POEHHSI Ta BIHCHKOBOI TEXHIKU TOTPeOYE YAOCKOHAIEHHS. B replry 4epry iie cTocyerhest BUsHa4eHHst 6a30BOro (ONOPHOTro) BapiaHTy
CKJTAy 3paskiB 036poenns Ta BiiicbkoBoi Texmiki (OBT). Ockiibku B iCHYIOUNX METOANKAX BU3HAUEHHs 6a30BOr0 (OMOPHOTO) BapiaHTy CKJIAy HE
[IPOBOAIUTHCSL, & OOMPAETHCS MIJISIXOM TTOPIBHSHHS CKJI/ly CBOIX BiliCbK 1 BificbK MpOTHMBHMKA 3a 1X 6oiloBuMM noteHuianamu. Jlanuii mixxia ve pae
MOYKJIMBICTD TIOPIBHATH YIPYIOBAHHS, BPaXoBYIOUl crienudiky 3acTOCyBaHHs iX yAapHUX 3ac00iB Ta CTBOPUTH HeOOXi/He CIIBBIAHOIIECHHS CHI HA
BCIX eTarax oreparii.

BpaxoBytoun BulliezasHaueHe, GyJim 1pOBeeH] TOCIIPKEHHs], SIKi A/l MOKJIMBICTh BUSHAYMTH, 1[0 TIPU TIEBHUX TIPOIOPILISIX, XAPAKTEPHUX JIJIsSk
OpTraHi3aIiiHol CTPYKTYpu aOCOTIOTHOT GLIBIIOCTI BifichKOBUX (hOPMYBaHb, Misk KiIbKicTIO iX 0ocoboBoro ckiaxy i OBT ta 60itoBuM MoTeHIlaIoM icHy€e
3aJ1€KHICTD, O1M3bKa 10 JiHIITHOI.

Ha ocHOBi OTpHUMaHUX Pe3yJIBTaTiB JOCIIIKEHHS TIPOTIOHYETHCS YIOCKOHAIEHA METO/MKA BU3HAYCHHS 6a30BOro (OMOPHOTr0) CKIajLy 3pasKis
036pO€EHHsI TA BiiCbKOBOI TEXHIKH B OIepallii.

Kmouozi cnosa: 3paskn 036pOEHHS Ta BIHCHKOBOI TEXHIKH, IIPOrHO30BaHa e(heKTUBHICTD 3aCTOCYBaHHSI, CKJIa/l BIfiChK, 6araToKpuTepiaibHi MeTO/1
ornTUMizartii.

DOL: 10.15587/2706-5448.2022.262262
JOCNIMEHHA AMIUIITYHO-YACTOTHOI XAPAKTEPHCTHKH 3BYKOI30/ALL EATATOIIAPOBUX HEOAHOPIHHX CTIHOBHX
KOHCTPYKMIA cropinxu 37-41

3apeuwxuii B. 0., Biga . B.

OG6'eKTOM JOCIIKEHHST € aMILTTY/IHO-YaCTOTHA XaPAKTEPHCTHKA 3BYKOI30JISIli 6araTomapoBix HEOXHOPIAHNX KOHCTPYKIGHH. OpHuM i3 HaiGimbIn
1pOGIEMHIX MICITb € METO0JIOTIS (CTIocoOn ) PO3PAXyHKIB, Yepes iCHyBaHHs Takux cranaapris, sik [SO, JIBH, siki MatoTh neBHi BiiMiHHOCTI Mizk co6010, TA
HasIBHICTD [POTPAMHOTO 3a0€3I1eUEHHS1, METOJIMKA PO3PAXYHKIB SIKOTO /10 KIHILI HE BiZIOM, Yepe3 aBTOPCHKI [PaBa OCTAHHLOTO.

3a J101I0MOr0I0 METO/ly MoziesiioBatHs B porpamuomy koMiulekci INSUL orpumano aMIuniTy 1H0-4acTOTHI XapaKTepUCTUKI 3BYKOI30JIA1LIT CTiH 1epe-
ropoIok Mik 3aamiu. [I[poBezieHo HaTypHI BUMIpIOBaHHS Ha peaibHOMY 00'€KTI, I/[eHTHYHI 3MO/Ie/TbOBAHIM IIPOTPAMHO OTOPO/IKYBAJIbHUM KOHCTPYKILiSIM,
npezcrasienum kinorearpom MULTIPLEX 8 TPI[ DAFI m. [Tninpo (Yipaina). Mertoauka po3paxyHky nporpamuoro 3abesneuentist INSUL nosmicTio
He Bijoma. 3a iHdopMaIlli€o 3 BIIKPUTHX JUKepesT MOKHA 3pOOHTH BUCHOBOK, 1110 BUKOPHCTOBYIOTHCS JIHIHHE MOJIETIOBAHHSI aMILIITY/[HO-4aCTOTHOT Xa-
paxrepuctiku. Bumiptosanus Gysu nposeseti srigno JIBH B.1.1-31:2013. [lani, otpumaHi TeopeTUUHO, IPK MOJIETIOBAHHI, Ta €KCIIEPUMEHTAIBHO, TOPiB-
HIOIOTBHCS MiZK 00010, POBIVISIHYTO JIOLI/IBHICTD YpaxyBaHHsI Pe3yJIbTaTiB, OTPHUMAHUX 32 J0IOMOTOI0 porpaMHoro 3abesmevenns INSUL, npu namicanui
HOBOI METOZVKH JI0 ZIEP/KABHOTO CTAHAAPTy a00 10 YAOCKOHAIEHHsT OCTAHHBOL. [I0pIBHIOIOUH HATYDPHI Ta 3MO/IEIbOBAHI aMILIITY/IHO-4aCTOTH] XapaKTepH-
CTUKH MOKHA 3POOUTU BICHOBOK IIPO HETOUHICTH porpamuoro komiiekcy INSUL Ha Bucokux yactorax. /lane siuiie Moske 6yTH TIOB’I3aHO 13 BIACHUME
PE30HAHCAMI ICHYI0UOI T1EPErOPO/IKH, a00 3 SIKICTIO MOHTAKY, 1110 MOKHA IIPUPIBHSTH /10 TOXUOKN HAJIANITYBAHHS, Yepe3 BIICYTHICTD MOJKJIMBOCTI BILIUBY
Ha SIKICTD Tpotiecy GYAiBHUIITBA 00'EKTY BIMIpIoBarb. MosKIiBa MOXHOKA Ma€ MiCIie TIPH KOPCTOKOMY 3'€IHAHHI 3BYKOI30JISIIITHOT TIePETOPOIKI 3 iCHY-
I04MMH KOHCTPYKIisiMu Oy1iBIi, ab0 4epe3 NpUCyTHICTb Y 3aj1i KIHOTeaTpy Pe30HYIOUMX TEXHIYHUX eJIeMEHTIB (IIOBITPOIIPOBO/M, METAJIEBI KOHCTPYKILT
crieHn ta kpices, Tomio). st moxubka He € BILIMBOBOIO Yepe3 HeicTOTHO Masty oBxuHy XxBuii y yactoti 3000-8000 I'i. Tomy, ik BUCHOBOK, porpamHe
3abesneuernst INSUL Moske BUKOPUCTOBYBATHCS TIPU PO3POOIH METOAMKHU JEPIKABHUX CTAHIAPTIB MO0 3BYKOI30JISIIT y GYIiBIISIX.

Kmouosi cnosa: 3ByK0i30JIA11i5T, ITyMOI30J1A11A, Oy/iBEIbHI HOPMH, apXiTeKTypHa aKyCTHKa, OyIiBeJbHa aKyCTHKa, OyIiBeJbHI KOHCTPYKIIii, 3BYKO-
130711 ITHI KOHCTPYKILiL.
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NEPLWIA $A3A AOCHIIMEHHA TA BHPOEHULTBA OBNMARHAHHA JUIA MOHITOPHHTY AEPOPMALIT MOCTY 3 BHKOPHCTAHHAM
JATYHKA NONMOMEHHA: NPAKTHYHE AOCMAIMEHHA Y B'ETHAMI cropinkn 42-46

Viet Ha Nguyen, Ngoc Quang Vu

Jlana po6oTa € IepIM Pe3yJibTaToM eKCIEePUMEHTATBHOTO 0CI/IZKEHHS BUPOGHUIITBA 00JIaIHAHHSI J/Isl MOHITOPUHTY AehopMallii 3 BUKOPUCTaH-
HSIM JIATYHKA [IOJI0KEHHS, 10 € ePEKTUBHUM PIIICHHSM /IS MAPSAHUKIB Y MOHITOPUHIY MOCTIB T1i/l 4ac iX OyAiBHUIITBA 00 eKCILUIyaTallil B KOHTEKCT
301/IbIIIEHHST KIIIbKOCTI BesMKnX MocTiB. O6'€KTOM JI0CI/KEHHS € OYIiBHUIITBO MOCTIiB. A po60Ta HaNpaBieHa Ha IOCSATHEHHS JIBOX 3a/a4, SIKi BKJIIO-
YaIOTh 33/{0BOJICHHS TTOTPe6 IHCIEKTOPIB Y MOHITOPHHTY Ta MOMEPE/PKEHHI B PEKIMI PEabHOr0 Yacy Mijl yac mpoiecy OyIiBHUIITBA 32 MPUITHATHOIO
IIHOIO Ta 3MEHINEHHST 3aJIeKHOCTI BiJl BADOOHUKIB y TIOCTAYaHHI Ta eKCILIyaTalli CHCTeM MOHITOPUHTY.

Y mocmimkerti BukopuctoByBascs natank mososxkents KTR, minifinmii sminnuit qudepentianpruii Tparncdopmatop i mrata Arduino mist B6ymo-
BaHoro kojtyBanHs1. lani 3 gatanka KTR 36upatorscest, 06po0IIsiioThest Ta KOHTPOJIIOIOTHCS IPOrPamMolo, Harncanoto Ha Python. Pesyasraru gocuisken-
H$1 OPIBHIOIOTHCS 3 PeasIbHUMU criocTepeskeHHsMu Mitutoyo Palmer, siki Matots Tounicts 0,01 MM y abopartopii.

TlouatkoBi pesdyabraTi 1abopaTopii MOKA3YIOTh MEPCIEKTUBU 3aCTOCYBAHHS B PEAIBHOCTI, & TOUHICTb MiXOAUTD JIJIsi TEXHIYHUX BUMIPIOBAHb.
[le Takosk XOpounit BUGIp /IS TEOAE3UCTIB ISl OTPUMAHHS JaHUX Ge3MepePBHOTO MOHITOPUHTY 3 BUCOKOK TOUHICTIO JIJIsi MOHITOPUHTY MOCTIB 3a-
rajJioM i KOHCTPYKILT 30kpeMa. [locmimkennst Mae hyHAaMeHTaTbHE 3HAYCHHS JIJIs PO3IIMPEHHS KinbKocTi kanaxis 3 1 10 8 a6o 16 ayst MoHITOPHHTY
MOBHOTO MOIEPEYHOro Tepepidy. Y TOM ke yac peskuM KabeJabHOro Mmiakmouents Oyae possunenuii 1o pesxxumy Wi-Fi a6o Bluetooth aist omnaiin-
CHOCTEPEsKEHHSI.

Pegybratyt JoCiKEHHS TATBEP/PKYIOTh HAYKOBICTD 1 IOLIbHICTD pimtentst. [le pitents Moxke OyTH 3aCTOCOBAHE SIK JIJIsi MOHITOPUHTY MOCTIB, TaK
i st iHmmX oOacTeil MOHITOPHHTY Ta MOKE BUKOPHUCTOBYBATHCS MiAPAAHNKaMU. BapTicTh MpOeKTiB MOHITOPHHTY Gyie 3HaUHO 3MEHINEHa, i Oiibiue He
Gyjie 3pHBIB TPOEKTIB MOHITOPHUHTY TCIIs 3MIHU M APSAHUKIB, OCKIIBKI HOBA cHcTeMa Gyzie MIBIKO 0jana abo 3aMiHeHa.
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