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This paper describes the basic conceptual apparatus required
to form information spaces for scientific activity subjects. Set
models have been built to identify collective and individual sci-
entific activity subjects, including information on the subjects’
publication citations, their abstracts, as well as their indicators in
scientometric databases, etc. A conceptual scheme of interaction
between collective and individual scientific activity subjects has
been described, taking into consideration the dynamics of their
productivity.

A method has been proposed to form the information spaces
for the collective and individual scientific activity subjects such as
higher education establishments and scientists. The method involves
a series of stages to identify and construct citation and scientific
cooperation networks, to form subject scientific spaces, and, based
on them, to devise methods in order to quantify productivity. The
results of methods application form the components of the relevant
information spaces of scientific activity subjects. The spaces to be
built could be used to solve the task of selecting subjects for the
implementation of joint scientific and educational projects. In ad-
dition, these spaces could be applied to form the organizational and

functional framework of the collective scientific activity subjects,
including their structural units, which would contribute to ensuring
their stable development.

Creating the information spaces of scientific activity subjects
underlies resolving those issues that would stimulate investment in
research and innovation, strengthen cooperation between universi-
ties, improve the efficiency and productivity of the scientific enter-
prise. It has been confirmed experimentally that the potential of a
collective subject of scientific activity, including individual subjects,
the rate of change of identifiers of whom is positive, would have a
non-negative potential. A rate of change in the normalized indicators
of identifiers of individual and collective scientific activity subjects
has been calculated for the period from January 2019 to Decem-
ber 2020 for three higher education establishments.

Keywords: information space, scientific activity subject, higher
education establishment, set model.
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In addressing the integrity of documents in modern information
systems, the focus is on protecting them from unauthorized user
changes. At the same time, the solution to the problem of ensuring
the preservation of the composition, content, and interaction of
documents has almost not been considered. However, such a task
often has to be solved during the operation of information systems,
as well as enterprise management systems handling unstable business
processes.

To address this issue, an approach has been proposed to unify
solutions to the task related to the integrity of paper-based docu-
ments circulating within an enterprise management system, as well
as electronic documents and stored information system data. The ex-
isting service registry models have been analyzed, aimed to formally
describe the resources of the information system and an enterprise
management system based on this information system. Models of
elements of the unified information resource registry have been
modified, and a model for ensuring the integrity of an enterprise’s
information resources has been developed. The proposed improve-
ments make it possible to use current and multi-tested methods to
address the integrity of information resources.

Experimental testing of improved models of a unified informa-
tion resource registry has been carried out. The task of ensuring
integrity was considered for a regulatory document that should
change its name and its composition as a result of external and inter-
nal factors. It has been shown that the application of the proposed
results makes it possible to solve the task of ensuring the integrity
of information resources such as paper-based regulations of an enter-



prise management system, within the framework of a unified registry
of information resources by existing database management systems.

Keywords: information system, document, information re-
source, integrity of the resource, predicate, service registry.
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This paper reports an analysis of the software (SW) safety testing
techniques, as well as the models and methods for identifying vulner-
abilities. An issue has been revealed related to the reasoned selection of
modeling approaches at different stages of the software safety testing
process and the identification of its vulnerabilities, which reduces the
accuracy of the modeling results obtained. Two steps in the process of
identifying software vulnerabilities have been identified. A mathemati-
cal model has been built for the process of preparing security testing,
which differs from the known ones by a theoretically sound choice of
the moment-generating functions when describing transitions from
state to state. In addition, the mathematical model takes into consider-
ation the capabilities and risks of the source code verification phase for
cryptographic and other ways to protect data. These features generally
improve the accuracy of modeling results and reduce input uncertainty
in the second phase of software safety testing. An advanced security
compliance algorithm has been developed, with a distinctive feature
of the selection of laws and distribution parameters that describe in-
dividual state-to-state transitions for individual branches of Graphical
Evaluation and Review Technique networks (GERT-networks). A
GERT-network has been developed to prepare for security testing. A
GERT-network for the process of checking the source code for cryp-
tographic and other data protection methods has been developed. A
graphic-analytical GERT model for the first phase of software safety
testing has been developed. The expressions reported in this paper could
be used to devise preliminary recommendations and possible ways to
improve the effectiveness of software safety testing algorithms.

Keywords: software, security testing, graphic-analytical model,
cyber threats, software safety, data protection.
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This paper suggests a method to search for an incoming object
in order to identify its unambiguously, based on the integration of
information spaces into intermediate unified information space. At
the same time, the incoming object identification process involves
appropriate attributes.

This paper describes the process of information object arrange-
ment within a unified information space that forms for a set of
dynamically changing objects. It should be noted that each subject
in the set collects information about the environment, including
interaction with other objects. In the process of forming a unified
information space, the information system collects information from
data sources that are represented in different formats. The system
then converts this information and forms a unified information space,
thereby providing users with information about objects.

A two-tier system of connections at the global (cloud) and lo-
cal (fog) levels of interactions has been considered. At the same
time, it should be noted that a unified information space formation
requires the implementation of tools to support the transformation of
information objects; that necessitates the implementation of transla-
tors — special converters at different levels.

A method to combine information spaces into an intermediate unified
information space has been proposed; analysis was performed to deter-
mine the time and efficiency of the search for incoming objects within it.

It was experimentally established that the more parameters that
describe an information object, the less the time to identify an object
depends on the length of the interval.

It has also been experimentally shown that the efficiency of find-
ing incoming objects tends to be a directly proportional dependence
while reducing the length of the interval and increasing the number
of parameters, and vice versa.

Keywords: unified information space, object identification, pa-
rameter of the incoming object, information object, search method.
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A technique for increasing the stability of methods for applying
digital watermark into digital images is presented. A technique for
increasing the stability of methods for applying digital watermarks
into digital images, based on pseudo-holographic coding and ad-
ditional filtering of a digital watermark, has been developed. The
technique described in this work using pseudo-holographic coding
of digital watermarks is effective for all types of attacks that were
considered, except for image rotation. The paper presents a statistical
indicator for assessing the stability of methods for applying digital
watermarks. The indicator makes it possible to comprehensively
assess the resistance of the method to a certain number of attacks.
An experimental study was carried out according to the proposed
method. This technique is most effective when part of the image is
lost. When pre-filtering a digital watermark, the most effective is
the third filtering method, which is averaging over a cell with sub-
sequent binarization. The least efficient is the first method, which
is binarization and finding the statistical mode over the cell. For an
affine type attack, which is an image rotation, this technique is effec-
tive only when the rotation is compensated. To estimate the rotation
angle, an affine transformation matrix is found, which is obtained
from a consistent set of corresponding ORB-descriptors. Using this
method allows to accurately extract a digital watermark for the
entire range of angles. A comprehensive assessment of the methodol-
ogy for increasing the stability of the method of applying a digital
watermark based on Wavelet transforms has shown that this method
is 20 % better at counteracting various types of attacks.

Keywords: digital watermarks, steganography methods, pseu-
do-holographic coding, discrete cosine transform, affine transform.
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This paper proposes a method to improve the performance of a
ship’s power plant by reducing accidents within it under transitional
operating modes. The method is based on decreasing the number of
service personnel errors by using a model-oriented decision support
system. In order to implement the proposed method, the structure
of the system of automatic control of the ship’s power plant has been
improved. Such an improvement of the control system implied the
integration of a modeling unit and a decision support unit into its
structure. The modeling unit makes it possible to predict values of
the controlled parameters under a transition mode of operation before
they actually appear in the system as a result of the operator’s ac-
tions. A mathematical model of the automatic control system under
transitional operating modes has been built for this unit. In order to
implement the decision support unit, a method has been devised to
formalize the task of managing the power plant under transitional
operating modes. The method essentially involves modeling a transi-
tional operating regime, followed by an evaluation of the results based
on regulatory requirements and an empirical criterion for assessing
the quality of enabling the diesel generators to work in parallel. In ad-
dition, a method has been developed for the decision support unit to
reduce the accident rate and improve performance with the help of a
mathematical apparatus of fuzzy inference, fuzzy logic, and fuzzy sets.
Transitional operating regimes resulting from actual erroneous opera-
tor actions during ship flights were investigated. As a result of using
the proposed system, the power plant performance increases.

Keywords: model-oriented system, method to improve accident
rate and performance, accident rate, performance.
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This paper reports an approach to optimizing the structure of a
hybrid solar energy system (HSES), used in the task of automated
design, under two modes: independent and connected to the net-
work. The proposed HSES includes a solar energy system (SES),
an energy storage system (ESS) powered by rechargeable batter-
ies (RBs), a set of diesel generators (DGs), and a network-connect-
ing system. This paper has identified models of the HSES elements’
power and proposed a control algorithm based on rules that assess
the state of the system during operation.

The energy models in conjunction with the control algorithm
make it possible to model the system’s operation stage over a pre-
defined time interval. The proposed approach is based on solving
a multicriteria optimization problem (MCO). MCO takes into
consideration the minimization of system costs and the total cost
of the system, minimizing fuel use, maximizing reliability, and mini-
mizing the use of non-renewable energy sources. A solution to the
MCO problem is based on using a Pareto-optimal solution search
algorithm, underlying which is the NSGA-II genetic algorithm em-
ploying the proposed set of crossbreeding, mutation, and breeding
operators. The devised procedure makes it possible to determine
the structure of HSES, which includes a set of the number of solar
panels, RBs, and DGs. The result is three variants of HSES for a
household for two people (Kyiv, Ukraine), under an autonomous
mode and in the regime connected to the electricity grid. Given the
possibility of selling electricity at a green tariff during the year, the
reported solution makes it possible to reduce the estimated cost of
the system by up to 45 %. The use of simulation has helped conduct
a detailed analysis of the system’s performance throughout the year.

Keywords: hybrid solar energy system, multicriteria optimiza-
tion, automated design.
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Modern industrial technologies require raw materials of high
purity from suppliers, especially due to the possible presence of
inclusions of heterogeneous metals in them. The existence of metal-
lic inclusions of heterogeneous metals in the raw materials leads to
equipment failure, a decrease in the quality of output products, and,
consequently, large financial losses. Since the main method of trans-
porting raw materials in the industry is still a conveyor belt, this
imposes additional conditions to control and remove metallic inclu-
sions. For various reasons, current methods for removing metallic
inclusions in the conveyor belt do not fully meet the needs of modern
production. The main issue related to existing removal systems is the
lack of intelligent interaction between these systems and the absence
of information exchange between systems that detect and remove
metallic inclusions. An alternative method for removing metallic



inclusions of heterogeneous metals from loose medium has been
proposed, which implies the tandem operation of the system that
detects metallic inclusions and the system that removes them. The
tandem operation of the two systems makes it possible to exchange
information about a detected metallic inclusion and, as a result, to
more flexibly use tools for the removal of metallic inclusion depend-
ing on the size and location of the metallic inclusion relative to the
conveyor belt axis. At the same time, the control unit of the removal
system makes it possible to control the conveyor belt itself, which
allows the removal of complex metallic inclusions using the reverse
of the electric drive of the belt, as well as enables a control check of
the fact of removal. The developed algorithm of the removal system
was implemented in the programming environment TIA-Portal.
The introduction of this removal system could reduce the number
of metallic inclusions in raw materials by 15-20 %; moreover, its ap-
plication is not limited to only one sector of the national economy.

Keywords: metallic inclusion, conveyor belt, detection system,
removal system, magnetic separator, electromagnet.
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The growing demand for dependable manufacturing techniques
has sped up research into condition monitoring and fault diagnosis of
critical motor parts. On the other hand, in modern industry, machine
maintenance is becoming increasingly necessary. An insufficient
maintenance strategy can result in unnecessarily high downtime
or accidental machine failure, resulting in significant financial and
even human life losses. Downtime and repair costs rise as a result
of failure. Furthermore, developing an online condition monitor-
ing method may be one solution to come up for the problem. Early
detection of faults is very vital since they grow quickly and can cause
further problems to the motor. This paper proposes an effective strat-
egy for the classification of broken rotor bars (BRBs) for induction
motors (IMs) that uses a new approach based on Artificial Neural
Network (ANN) and stator current envelope. The stator current en-
velope is extracted using the cubic spline interpolation process. This is
based on the idea that the amplitude-modulated motor current signal
can be revealed using the motor current envelope. The stator current
envelope is used to select seven features, which will be used as input
for the neural network. Five IM conditions were experimentally used
in this study, including a part of BRB, 1 BRB, 2 BRBs and 3 BRBs.
The new feature extraction and selection approach achieves a higher
level of accuracy than the conventional method for motor fault clas-
sification, according to the experimental results. Indeed, the results
are impressive, and it is capable of detecting the exact number of
broken rotor bars under full load conditions.

Keywords: classification of broken rotor bars, stator current enve-
lope, neural network, fault detection and diagnosis, induction motors.
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PO3POBKA MHOKUHHUX MOJEJIEIl TA METOZIY ®OPMYBAHHS IHOOPMAIIMHUX IIPOCTOPIB
CYB’EKTIB HAVKOBOI AIAJIbHOCTI JIJISI CTAJIOTO PO3BUTKY 3AKJIA/IIB BUIIIOT OCBITH (c. 6—14)

A. O. Binonuupkwuii, O. I0. Kyuancekuii, F0. B. Auapamko, C. M. Omup6aes, A. A. Myxaraes, A. P. @aiizyiuin, C. H. Tokcanos

B poGori onucano Gazosuii noustiiinux anapar, skuii HeoOXiguuii st hopmysanns indopmaniinux npocTopis cy6 eKTiB HAyKOBOI
nisibHOCTI. PO3p0o6eHo MHOKUHHI MoAesl ineHTr(diKalil KOJEKTUBHUX Ta IHANBIAyanbHUX Cy(’€KTiB HAYKOBOI AiSIBHOCTI, 1O BKJIIO-
4aloTh iHGopMalio npo nuTyBaHHs mybikaiiii cy6’exTiB, IX aHOTallil, MOKa3HUKU B HAyKOMETPUUHUX Oazax Tomfo. OnucaHo KOHIEI-
TYaJIbHY CXEMY B3a€MOJIT KOJIEKTUBHUX Ta {HANBIyaabHUX cy0'€KTIB HAYKOBOI Ais/IBHOCTI, BDAXOBYIOUH JMHAMIKY iX IPOYKTUBHOCTI.

3anpornonosano Metos GopMyBaHHs iHGOPMAIITHUX TIPOCTOPIB KOJEKTUBHUX Ta IHAMBIAyaJIbHUX Cy0'€KTIB HAYKOBOI MisJIBHOCTI:
3aKJIa/liB BUIIOT OCBITH Ta HAYKOBIiB. MeTo/I BKJIIOYA€E psjl eTamis: ienTudikaiis ta modymoBa Mepesk UTYBaHHSA Ta HAYKOBOI CIIiBIIpa-
11, moOy0Ba MpeAMeTHUX HAYKOBUX MPOCTOPIB Ta Ha X OCHOBI METO/IIB KiJIbKICHOTO OMIiHIOBAHHS MPOAYKTHUBHOCTI. Pe3yibraTi 3acTo-
CyBaHHS METOAIB (POPMYIOTH CKIAAHUKH BiAMOBIAHUX iH(GOPMAIiiTHIX TIPOCTOPIB cy6 €KTiB HayKoBOI AistibHOCTi. [TobynoBani mpoctopn
MOXKYTh OyTH BUKOPUCTAHI JJIsl PO3B’si3aHHs 3a1a4i BUOOpy cy0’eKTiB /Jis peasizaliii criJbHUX HAYKOBUX Ta OCBITHIX MPOEKTIB. TakosK
POCTOPY MOKYTh OYTH BUKOpUCTaHI /7ist (hOPMYBaHHS opraHisaiiiino-GyHKiionaabHol 6y0B1U KOJEKTUBHUX CyO €KTIB HAyKOBOT Ii-
SITBHOCTI, BKJIIOYAIOYH X CTPYKTYPHI IT/IPO3/11JH, IO CIPHUsIE 3a6e3MeYeHHIO CTATOCTI IX PO3BUTKY.

Dopmysans indopManiiHuxX IPocTopiB cy6'eKTiB HAYKOBOI AiS/IBHOCTI € B OCHOBI BUPIIICHHST 3aB/aHb, SIKi J03BOJIATUMYTh CTUMY-
JIIOBATH iHBECTYBAHHSA Y JOCJI/HKEHHS Ta iIHHOBAIIi1, TOCUJIUTH CITIBIPAIIO0 MIJK YHiBepCUTETAMU, MIABUIIUTU €(PEKTUBHICTD Ta MPOAYK-
TUBHICTb HAYKOBO-AOCIIHOI AistnbHOCTIL- TTiATBEPKEHO eKCIIEPUMEHTAIBLHO TBEPIKEHHSI TIPO T€, 110 TOTEHIia] KOJEKTUBHOTO Cy(’€KTa
HAYKOBOI AiSIIBHOCTI, 1110 BKJIIOYAE 1HAMBIAyaabHi Cy0 €KTH, MBUIAKICTD 3MiHN ieHTH(IKATOPIB SIKNUX K0AaTHA, Oyje MaTh HeBix eMHUI
noreniianz. Po3dpaxoBaHo MIBUAKICTh 3MIiHM HOPMOBAHUX MOKAa3HUKIB ieHTH(hIKATOPIB IHANBIAYaIbHIX Ta KOJEKTUBHIX Y0 €KTiB Ha-
YKOBOI AisimbHOCTI 3a nepiof 3 civusg 2019 p. mo rpyzens 2020 p. 1715 TPOX 3aKJIa/(iB BUIIOI OCBITH.

Kiouosi ciosa: indopmaniitauit mpocTip, cy6’ €KT HAyKOBOI AisIIBHOCTI, 3aKJIa/l BUIIOT OCBITH, MHOKUHHA MOJIEJb.
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PO3POBKA MOJIEJI IIJIICHOCTI IHOOPMAIIITHUX PECYPCIB CUCTEMU YIIPABJIIHHSA
MIAITPUEMCTBOM (c. 15—23)

Gulmira Ospanova, Evgeniya Kukharenko, Maksym Ievlanov, Iryna Panforova

[T yac BupinieHHs 3a1a4i 3a0e3MeYeHHST MTICHOCTI JIOKYMEHTIB B CyYacHUX iH(MOPMaiHHUX CHCTEMaX OCHOBHA yBara MpUIiJIsETh-
s X 3aXMCTY Bij| 3MiHM HECAHKI[IOHOBAHUM KopucTyBadeM. IIpu pomy pintenns npobaemu 3abesnederns 30epekenHst CKIaLy, 3MIiCTy
Ta B3aEMOJIIN TOKYMEHTIB IIPAKTUYHO HE PO3TIANAETHCSA. B TOll ke vac moaibHy npobaeMy A0BOJI 4acTO NPUXOAUTHCSA BUPINIYBATH B
nporieci ekcruryaranii iHhopMaIiiHIX CHCTEM Ta CHCTEM YIIPABJIIHHS HiIPUEMCTBAMU 3 HecTabinbHuMu Gi3Hec-mpolecamu.

Jlig BupinieHus i€l mpobaemMu 3apornoHoBaHuil MAXIL, AKUil 103BoJIg€ yHIDIKYBaTH BUPIilIeHHA 3a1a4 3a6e3edeH s igicHOCTI
[anepoBuX TOKYMEHTIB, IO IUPKYJIIOIOTH Y CUCTEMI YIIPABJIHHS MiATPUEMCTBOM, €JIEKTPOHHUX JOKYMEHTIB Ta JaHUX, 1110 30epiraloThest
B indopmaniiiniii it cucremi. 3ailicHeHo anasi3 iCHYIOUMX MoJie/ieil peecTpy cepBicis sik 3aco0y (HOpManbHOrO ONMKCY pecypciB iHdop-
MaIliifHOi CHCTEeMU Ta CUCTEMU YTIPABIIHHS MiIMIPUEMCTBOM Ha OCHOBI 1iei imdopmartiiinoi cuctemu. [IpoBegeno mogamndikatiio Mmogeneit
eJleMeHTIB yHi(ikoBaHoro peectpy indopmariitnux pecypci. PosBuuyTo Moenb 3abesnederts iicHocTi iHdopMamiiinux pecypcis
mignpuemcera. OTpuMaHi BIOCKOHAJIEHHS J03BOJISIIOTH BUKOPUCTOBYBATH JIJisl BUPIIIEHHs 3a1a4i 3abe3medenst iicHocTi indopma-
IIHHIX pecypciB icHy04i 3apa3 Ta 6araTopasoBo anpoboBaHi METO/H.

BukoHaHO eKcriepiMeHTaIbHY 1EePeBipKY BIOCKOHATIEHNX Mojieseil yHiikoBaHoro peectpy iHdopmariiinux pecypcis. Bupimenns
3ajaui 3a0e3medeHHs MiMiCHOCTI PO3IIAAN0Cs A HOPMATUBHOTO JIOKYMEHTY, KUl IOBUHEH 3MIHUTH CBOE HallMeHyBaHH: Ta CBii
CKJIaJl BHACJI/IOK /i1 30BHINTHLOTO Ta BHYTPilHIX (hakTopis. [Tokazano, o BUKOPUCTAHHS 3aITPONOHOBAHUX PE3YJILTATIB I03BOJISIE BU-
pimyBartu 3ajauy 3abe3nederns MiJicHOCTI TakKUX iH(MOpMaiHHUX pecypciB, SIK ManepoBi HOPMATUBHI JOKYMEHTH CUCTEMU YTIPaBJIiHHSA
MiZAIMPUEMCTBOM, B MeKax yHi(ikoBaHoro peectpy imdopmarliiinux pecypcis icuyounmu merogamu CYB/I cucrem yrpasiinns 6azamMu
JTAaHUX.

KimouoBi cixoBa: indopmartiiina cuctema, FOKYMeHT, iHGOpMamiiiHuil pecypc, IiJiCHICTD IMIJICHICTh PeCypcy, MPeInKaT, PeccTp
cepBiciB.
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PO3POBKA MATEMATUYHOI MOJEJI MEPIIIOTO ETANIY TECTYBAHHS BE3IEKU ITPOTPAMHOTO
3ABE3IIEYEHH (c. 24—34)

C.T. Cemenos, Zhang Liqiang, Cao Weiling, B. B. /laBuoB
[TpoBeseHo aHaNi3 METOAMK TECTYBAHHS Ge3NeKH MPOrpaMHOTO 3a0e3NeueH s, a TaKOK MOJesell i MeTO/iB BUSBJIEHHS BPasJii-

BocTell. BusiBieHo npobaeMy apryMEHTOBAaHOTO BHOODY MiAXOIB MOJETIOBAHHS Ha PI3HUX €Tamax IPOIeCy TECTyBaHHsS Oe3leKn
POTrpaMHOro 3abe3nedeH st i BUSBJIECHHS fOT0 BPA3JIMBOCTEI, 1[0 3HUKYE B 1IJIOMY TOYHICTH OTPUMAHUX PE3YJIBTATIB MO/ETIOBAHHS.



Busnaueno Ba erann MpoIrlecy BUSIBJIEHHS BPa3JHBOCTel mMporpaMHoro 3abesmnedends. Po3pobieHa MaTeMaTHYHa MOJENb MPOIECY
MiZATOTOBKK /[0 TeCTyBaHHs Ge3MeKu, siIKa BiAPI3HAETHCS Bijl BIZIOMUX TEOPETHYHO OOGIPYHTOBAHUM BHOOPOM BUPOOJISIOUOT (DYyHKILI
MOMEHTIB, TIPH OTHCI MepPexXo/iB 3i cTaHy B cTaH. Takok, B MATeMATHYHOI MOJEJi BPaxXoBaHi MOXKJIMNBOCTI Ta PU3NKH €TAIy HepeBipKU
BHXI/IHOTO KOJy Ha IMpeaMeT KpunrtorpadivHux Ta iHImuUX crnocobiB 3aXMCTy AaHuX. 3a3HadeHi 0COOJIMBOCTI B IIJIOMY MiJBUIIYIOTH
TOUYHICTD PE3yJIBTATIB MOJIEIIOBAHHS | 3HIIKYIOTh HEBU3HAUECHICTD BXI/IHUX JAHNX HA JPYTOMY €Talli TeCTyBaHHs 0e31eKN IIPOrPaMHOro
3abesnedyens. Po3pobiieHo BAOCKOHAJEHUH aJrOPUTM TIePEBIPKU BIAMOBIAHOCTI 3a KpUTepieM Oe31eKH, BiIMITHOIO 0COOIMBICTIO AKOTO
€ BUOIp 3aKOHIB 1 mapaMeTpiB Po3MOJiy, 10 OMUCYIOTH OKPeMi Tlepexo/iu 3i ctany B cTaH At okpeMmux risiok Graphical Evaluation and
Review Technique — mepesx (GERT-mepesx). Pospobieno GERT-Mepexy mpoiiecy miAroToBKK A0 TecTyBanus Oesneku. Po3pobieHo
GERT-Mepeky mporiecy mepeBipky BUXIJHOrO KOAY Ha TpeaMeT KpunrorpadidHux Ta iHIKUX cnocobiB 3axucTy gaanux. PospobieHo
rpadoananitnany GERT-Moennb 1mepiuioro eramy TecTyBaHHsS TIporpaMHOTo 3abesnedenns Ha Oesmneky. [Ipeacrasieni B crarti Bupa-
JKEHHST MOJKYTh Oy TH BUKOPUCTAHI JIJIsT HaJ[aHHsT TTOTIePEIHIX PEKOMEH/IAITI T | MOKJINBUX MIJISAXIB MiABUIEHHS e(heKTUBHOCTI aJITOPUTMIB
TeCTyBaHHS GE3IEKN TTPOTPAMHOTO 3a0€e3MeYeHH s,

Kimo4oBi cioBa: nporpamue 3abesnedenns, rectyBatns 6esrekn, rpadoananiTnuna Mojelnb, Kibepsarposu, 6esreka IporpaMHoOro
3abe3MeyeHHsl, 3aXUCT JaHUX.
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PO3POBKA METO/IY IZIEHTU®IKAII BXI/THOTO OF’EKTY HA OCHOBI OB €/THAHHS € TMHIX
ITHO®OPMAIITHUX ITPOCTOPIB (c. 35—44)

B. €. Myxin, B. B. 3asropoauiii, {. I. Kopnara, . A. 3aropoans, €. B. Kpuiog, A. B. Pu6anouka, B. I. Kopnara, P. B. Benoyc

3anponoHOBAHO METO/I TOMIYKY BXiZIHOTO 06’ €KTa LISt OZIHO3HAYHOI {ioTo ineHTudikaii, sacHoBanuii Ha 06’ eAHaHH] iHbOpMaIiHHIX
POCTOPIB B MPOMIKHUN exunuil indopmariitauii npocrip. IIpu ubomy, npoiiec izentudikaiii BXiZHOro 06 €KTy 31iiiCHIOETHCS 32 Bia-
MOBIZIHMMHU O3HAKAMU.

Omnwucano mpoiec posmitierts inGopmaiiiinux 00’eKTiB B euHoMy iHGopMaliitHoMy mpocTopi, SsKuil popMy€EThCs A5 KOMILJIEKCY
00’€KTIB, 110 AMHAMIYHO 3MiHIOIOThCsT. CJTi/l 3a3HAYMTH, 1110 KOKEH i3 cy(’eKTiB KOMIUIEKCY BUKOHYE 30ip iH(bopMaIlii mpo HaBKOJUIIHE
cepejloBUIIle, B TOMY YMCJI PO B3aEMOJIi0 3 iHIMMU 00’ektamu. Y mpoiieci opMyBaHHs €IUHOTO iH(GOpPMaIiitHoro mpoctopy iHdop-
MaruitHa cucteMa 36upae iHdopmaliio 3 JpKepest fanux, ski npejacrapieni pisuumu popmaramiu. Jlaii cucremMa mepeTBopIoe 1o iHdop-
Maniio Ta GpopMye eauHuil iHbopMamiiHIi IPOCTip, THM CaMUM Ha/a€ KOPUCTYBadaM iH(OpPMAIio po 06 €KTH.

PosrisinyTo ABOpiBHEBY cucTeMy 3B’13KiB Ha riiobanbHiil (piBerb xMapu) i JoKaabHiil (piBeHb TyMany) B3aemoisx. IIpu nbomy,
CJTiT 3a3HAUNTH, 110 AU GOPMYBaHHS €IMHOTO iHGOPMAIIIHOTO MPOCTOPY MOTPIGHO peanizyBaTh 3aco0U TATPUMKHU MEPETBOPEHHS
indopmaniiinux 06’exTiB i /I bOTO Ha PI3HUX PIBHAX MOTPiOHA peasiizallig nepekaajgadis — creliajibHUX TepeTBOPIOBAYIB.

3anpornonoBaHo MeTo/1 06’ eiHan s iHGOPMAIITHUX TIPOCTOPIB B POMIKHUN €AnHUI iHbOpMaIiiiHuii TIpocTip, a TaKoK MpoBe/e-
HUI aHasi3 yacy i e(heKTUBHOCTI MONIYKY B HbOMY BXiZIHUX 00’€KTIB.

ExcriepuMenTaibio Gys10 BCTaHOBJIEHO, IO YiM OiJIbIile mapaMeTpiB, sSKi OMUCYOTh iHdopMamiiHuil 06'€KT, THM MEHIIIe Yac i1eHTH-
(ikarii 06’eKkTa 3a7I€KUTD Bijl JOBKUHHU IHTEPBAJY.

TaKkoKX eKCIePUMEHTAIBHO MOKA3aHo, 110 e(DeKTUBHICTD MONUIYKY BXiZHUX 00’€KTIiB HAGIMKAETHCS 10 TPSIMO TIPOTIOPIIHiHOT 3aexK-
HOCTI TIPY 3MEHIIECHHI TOBKUHU {HTEpPBaLy i 30i/1bIIEHH] Ynca apaMeTpiB | HaBIaKW.

Karouosi cioBa: equnuii indopmaniiiauii pocrip, izeHrudikaiis 06’ekra, napamMmeTp BXigHoro 00’exra, iHdopmaniiiHuii 06 €K,
METOJL ITOIIYKY.
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PO3POBKA METO/IUKH MIJIBUIIEHHS CTIIKOCTI METO/IIB BBY/IOBU III®POBUX BOISIHUX 3HAKIB
B IIU®POBI 30BPAKEHHS (c. 45—56)

0. M Makogeituyk, 1. B Py6aun, H. M. Boxorosa, A. A. Kosanenko, B. O Maprosuupkuii, T. B. DiriMmonuyk

IIpencraBieno MeTOAUKY Mi/IBUIEHHS CTIIKOCTI METO/IB B6yu03m 1 PoOBOro BOJSHOTO 3HAKY B IIN(pPOBL 300paskenns. Pozpobiie-
Ha METOJMKa MiIBUIIEHHs CTIliKOCTI MeToMiB BOYMOBY 1MMPOBUX BOASIHUX 3HAKIB B I(POBI 306pakeHHs, IKa OCHOBaHA Ha ICEBJO-
rosiorpadiyHOMy KOJyBaHHI Ta A0AaTKOBIN (iabrparii mudposoro BoasHoro suaky. Onucana y poboTi MeToaMKa 3 BUKOPUCTAHHIAM
TceBoTOTOrpadivHOTO KOAyBaHHs TTNMPOBUX BOASHUX 3HAKIB € eDeKTUBHOIO 7T BCiX TUIIB aTak, 1Mo PO3TJISAAINCS, OKPIM TOBOPOTY
300paskenHst. B po6oTi npeacTaBieHo cTaTuCTHYHII MOKa3HUK OIIHKK CTIHKOCTI METO/IB HaneceHHsT MMPOBUX BOASHUX 3HaKiB. [To-
Ka3HUK JI03BOJISIE KOMIJIEKCHO OIIHUTHU CTIHKICTh METOAYy A0 meBHOTO psAxy aTak. [IpoBeseno ekcrnepuMeHTanbHe JOCTIKEHH, MO0
3alpOIOHOBaHol MeToauku. Halibinbil eekTHBHOIO 151 METOAMKA € 1IpU BTpaTi yacTuHu 300paskenns. [Ipu nonepenniii diabrpanii
1 POBOTO BOASHOTO 3HAKY HAWGiabII eHEKTUBHUM € TPeTiit MeTo (hiabTpallii, o MpeacTaBIse cOO00 yCePe HEHHS 10 KJIITHHIL 3 1TO-
nabuio Ginapusaniew. HaliMeHin e(heKTUBHUM € IEPIInii METO, 110 TIPEACTABJISE COO0I0 OGiHAPU3AIII0 Ta 3HAXO/KEHHS CTATUCTUYHOT
Mozu 110 KaiTuHI. J[is ataku adiHHOTO TUILY, 110 NPEICTABIISAE COOOI0 MOBOPOT 300paskeHHS, TaHuii MeTO/ € eHEKTUBHUM TiJIbKU DU
KoMmieHcauii mosopory. /L7151 OLiHKY KyTa II0BOPOTY 3HAXO/ANUTLCSA MATPUILd ahiHHOTO IePeTBOPEHHS, [0 OTPUMYETHCS 10 Y3TO/KEHOMY
Ha6opy Bianosianux ORB-zeckpuntopis. Bukopucranis 1boro MeToAy 103BOJIIE GE3MNOMUIKOBO BUALIATH M(MPOBUIT BOASHUN 3HAK
IUUIST BCHOTO JIiana3ony KyTiB, MO AOCHiKyBammcs. [IpoBeeHHss KOMIIJIEKCHOI OIIHKYA METOAMKY MiBUTIIEHHS CTIHKOCTI MeTOIy HaHe-
ceHHs 1U(GPOBOrO BOJASHOTO 3HAKY Ha OCHOBI BeiiBieT mepeTBopeHb Mmokasaio, 1o gana Metoanka Ha 20 % Kpaiie IPOTHJIE pi3HUM
THTIAM aTaK.

Kmouosi cioBa: mndposi BojsiHi 3HaKku, MeToan creraHorpadii, mcesgorosorpadivte KoayBaHHs, AUCKPETHE KOCUHYCHE MEPETBO-
penus, adinne mepeTBOPEHHs.
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YJIOCKOHAJIEHHA ABTOMATUYHOI CUCTEMU YIIPABJIIHHA CYAHOBOIO EJIEKTPOEHEPTETUYHOIO
YCTAHOBKOIO 3A JIOIIOMOTI'0OI0 MOJIEJbHO-OPIEHTOBAHOI CUCTEMM IIJITPUMKU IPUNHATTS
PIIIEHD /111 3BMEHIIEHHS ABAPIMHOCTI Y IIEPEXIJTHUX TA JITMHAMIYHHUX PEKUMAX
EKCILIYATAIIII (c. 57—66)

I. €. Boiitenpkuii, T. O. Boiirenpka, JI. B. BumneBcokuii, 1. I1. Kosupes, O. b. MakcumoBa, M. B. Makcumos, B. I. KpuBna

3ampornoHoBaHO METOJI MiIBUIIEHHS TPOAYKTUBHOCTI 32 PaXyHOK 3HIKEHHS aBapilHOCTi B CYAHOBIll eJeKTPOeHePreTHI il yCTAaHOBIT
B HEPEXiIHAX eKCIuTyaTaliiHux peskuMax. Jlanuii MeTo/ 3acHOBaHW Ha 3MEHIIEHH] KiJIbKOCTI TTOMIJIOK 0GCTIYTOBYIOUOTO TIEPCOHATY 32 [10-
MOMOTOI0 MOJIE/IHO-OPIEHTOBAHOI CHCTEMH THATPUMKM TIPUHHSTTS pimtensb. JIJst peasizaitii 3arporonoBaHoro MeToay OyJia BIOCKOHATIEHA
CTPYKTypa CUCTEMH aBTOMATUYHOTO YIPABJIIHHS CYIHOBOIO €JIEKTPOEHEPTETHYHOIO YCTAHOBKOIO. Y/IOCKOHAJIEHHS CHCTEMH YITPABJIIHHST 110JISI-
rajo B inrerpaii B ii crpyxrypy 610Ky MOz I0Bat s i GJIOKY MiATPUMKH IIPUHHATTS pillleHb. BIIOK MOJIEIIOBAHHSI JJO3BOJISIE CIIPOTHO3YBATH
3HAUEHHSI KOHTPOJIbOBAHUX IIapaMeTpiB IIepeXifIHOro pekUMy eKcILIyaTallii /1o IX peajbHOI IOSIBU B CUCTeMI B pe3yJbTrari Aiil omeparopa.
[t boro 610Ky Gyiia po3pobiieHa MaTeMaTHyHa MOJIENb CHCTEMU aBTOMATUYHOTO YIIPABJIHHS B MEPEXiHUX €KCIUIYaTAlliiHUX PEKUMAX.
Jlnst peanizanii 610Ky MATPUMKU-TIPUHHATTS pitenb O6yB po3pobiennii Metoz (hopMastisaitii 3aBAaHHs YIPABIIHHA eJeKTPOCHEPreTHYHOO
YCTAHOBKOIO B MEPEXiIHUX eKCILTyaTaliitnnx peknMax. CyTh METOMY TIOJIATAE B MOJIETIOBAHHI MEPEXiIHOTO eKCILTyaTalliliHoOTo PERIMY 3
TIO/IAJIBIIIOIO OIIHKOIO Pe3yJIbTaTiB Ha MiICTaBi BUIMOT HOPMATUBHUX JJOKYMEHTIB i eMITiPHYHOTO KPUTEPilo OI[IHKH SKOCTI BKIIOUEHHS IN3€ITh-
reHepaTopiB B mapasesabny poboty. Takoxk st GJIOKY MiATPUMKH-TIPUIHATTS pillieHb OYB po3poOJeHuil MeTO/ 3HUKEHHST aBapiiiHOCTI Ta
TBUINECHHS TPOAYKTUBHOCTI 32 IOTIOMOTOI0 MATEMAaTHYHOTO alapaTy HEYiTKOrO BUCHOBKY, HEUITKOI JIOTIKM I HEUITKIX MHOXHUH. By yo0-
CJIJIKCHI TTePexi/iHi eKcITyaTaliiiHi peskiuMH, 10 BUHUKAJIN B Pe3yJIbTaTi IIOMMJIKOBUX JIill ollepaTopa Ha MPAaKTHIL i yac peiicis cyneH. B
pe3yJIbTaTi BAKOPUCTAHHS 3alIPOIIOHOBAHOI CUCTEMU I /IBUIITYETHCS IPOAYKTUBHICTD €JIEKTPOCHEPIeTUUHOI yCTAaHOBKIL.

Kiouesi cioBa: Mojie/IbHO-OPIEHTOBAHA CUCTEMA, METOJ T IBUTIIEHHS Ge3aBapiliHOCTI Ta IIPOYKTUBHOCTI, aBAPIHICTh, IPOJYKTHBHICTb.
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BATATOKPUTEPIAJIbHA OIITUMI3AIIA B 3AJAYI ABTOMATI30BAHOTI'O ITIPOEKTYBAHHA I'NBPU/THNX
COHAYHUX EHEPTETUYHHNX CUCTEM (c. 67—78)

B. M. Cunernaszos, /1. I1. KapaGeupkuii, O. I. Yymauenko

IIpezcraieno miaxia Ao onTuMisailii cTpyKTypu riGpuaHoi consiunoi eneprernynoi cuctemu (CEC), skuil BUKOPUCTOBYEThCS B 3a/1aui
aBTOMATHU30BAHOTO MTPOEKTYBAHHS, B JIBOX PEKNMAX: HE3aJIE€KHOMY 1 3 ITi/IKJIIOYeHHsM /10 Mepexi. anponoHoBana ['CEC cknamaerses 3 co-
nstanoi exeprernunoi cucremu (CEC), cucremu 36epiranns eneprii (CXE) wa ochosi akymyssrophux Gatapeii (AKB), Habip ansenbHux
rereparopiB (/') i cucremu B3aemorii 3 Mepeskeio. Y cTaTTi BU3HaueHo Mojesi notyskuocti exemenTiB 'CEC, 3amporonoBanuii aaroputm
VIIPaBJTiHHST HA OCHOBI TIPABHJI JIJIST OTIIHKY CTAHY CHCTEMH TIijl 4ac poGOTH.

Enepretmyni Mozesi B 3B 51311 3 aJTOPUTMOM YIIPABJIIHHS O3BOJISIIOTH TPOBECTH €Tl MOJAETIOBAHHS POOOTH CHCTEMH IS 33/[aHOTO
iHTepBasLy yacy. 3ampoOHOBAHMI ITi/IXi/l 3ACHOBAHMIT HA BUKOPICTAHHI BUpiIeHHi 3aadi 6aratokpurepiaapioi onrumisarnii (MKO). MKO
BPaXOBYE MiHIMI3aIlil0 CUCTEMHUX BUTPAT 1 3arajbHOI BapTOCTI CHCTEMH, MiHIMI3aIlil0 BUKOPUCTAHHS Ia/IMBa, MAaKCUMI3allilo HajiiHOCTI 1
MiHIMi3aIliI0 BUKOPUCTAHHS HEBI/IHOBIIIOBaHUX JpKepest eHepril. Pintenns 3asaanns MKO 3acHoBaHe Ha BUKOPUCTAHHI aJrOPUTMY HOIIYKY
TTapeTo-onTuMaNbHUX PillleHb B OCHOBI SIKOTO BUKOPUCTOBYIOThCs TeHeTuuHuit aroputm NSGA-II BUKOPUCTOBY0UM 3aIIPOIIOHOBAH I HAGIp
oneparopiB cxpelryBaHHs, MyTallii i cesiexiiii. Pozpobiena nporeaypa nossosisie Busnauntu crpykrypy TCEC, sgka Bk/ouae HaGip KinbKocTi
consunux naneneit, AKB i /IT. B pesyabrari npezacrasseni tpu Bapiantu TCEC mist gomorocnonapersa Ha aBox oci6 (M. Kuis, Ykpaina) B aB-
TOHOMHOMY PEKUMi i B PEeXKUMi 3 MiKITIOUEHHSIM JI0 eJIeKTPOMeEPeKi. 3a paXyHOK MOKJIMNBOCTI MTPOIAXKY eJIEKTPOEHEPTii 3a 3eJIeHnM Taprd oM
MIPOTSITOM POKY 3HaiijieHe PillleHHs I03BOJISIE 3HN3UTH OIlIHOYHY BapTiCTh cucTeMn 110 45 %. Hajano netanbHuii aHasti3 MOBEAIHKY CHCTEMU B
mepediry PoKy 3aB/SIKI BUKOPHCTAHHIO IMITAIIIITHOTO MO/IETIOBAHHSL.

K040Bi c10Ba: ribpuiHa COHSIUHA €HEPreTUYHA CUCTEMa, OaraTOKpUTEpialbHa ONTHMI3allis, ABTOMATH30BaHEe POEKTYBAHHS.
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PO3POBKA CUCTEMH BUJAJIEHHS METAJIOBKJIIOYEHbD I3 CUIIYYOi CHPOBHHU B YMOBAX
CTPIYKOBOI'O KOHBEEPA (c. 79—87)

JI. M. 3amixoBcbkwii, 1. T. JleBunpkuii, M. SI. Hukonaituyk

CyuvacHa TEeXHOJIOTISI BeJIeHHsT BUPOOHUIITBA BUMATa€ Bi/l TOCTAYaJIbHUKIB 1 JUKEPeJl CUPOBUHK BUCOKOI YUCTOTH, OCOOJIMBO Y€PE3 MOK-
JINBY HAsIBHICTD B Hilf METAJIOBKJIIOUEHD Pi3HOPiHNX MeTasiB. HasgBHICTD B cCHPOBUHI METATIOBKJIIOUEHD PI3HOPIZIHUX METAJIiB IIPU3BOAUTS /10
BUXO/Y 3 JIaJly obJ1aHAHHS, 3HIDKEHHS SKOCTI BUXIi/HOI IIPOJYKILT 1 SIK HAcJI/I0K BeJnKuX (pinaHcoBUX BTpar. Tak Ik OCHOBHUM METO/IOM
TPAHCIIOPTYBAHHSI CUPOBUHM Ha BUPOOHMIITBI 3a/MIIACTHCS KOHBEEPHA CTPIUKa, 11¢ HAKJIAAAE JA0JATKOBI YMOBU NIPU KOHTPOJII 1 BUIAICHH]
METAJIOBKJIIOUEHD. B cuiy pisHUX IPUYHH iCHYIOUi METOU BUIAJICHHS METAIIOBKJIIOUEHD B YMOBaX KOHBEEPHOI CTPIUKK HE 32/[0BOJIBHSIOTH B
MOBHIi Mipi moTpedu cydacHoro BUpoOHuITBa. OCHOBHOO MPOOJAEMOI0 iICHYIOUMX CHCTEM BUAAJIEHHS € BIICYTHICTD iHTEIeKTyaIbHOT Hacuye-
HOCTI JAaHUX CHCTEM Ta BiACyTHICTH 00MiHY iH()OPMAIIEIO MiK CHCTEMOIO BUSIBJICHHS METAJOBKIIIOUEHD i CHCTEMOIO iX BUIJIEHHsI. 3alpoIio-
HOBAaHO AJITEPHATUBHUN METO/I BUIAJICHHS METAJIOBKIIOUEHb PI3HOPIIHUX METAIIB i3 CHITY4Or0 CEePENOBHUIIA, IO MOJISITAE Y TaHAEMHil poOOTi
CHCTEMW BUSIBJIEHHST METATOBKIIOYEHD 13 CHCTEMOIO iX BUAaNeHHs. TaHzeMHa poOoTa IBOX CUCTEM O3BOJISE 3IiHCHIOBaTH 0OMIH iHpOpMa-
€10 TIPO BUSIBJICHE METATIOBKJIIOUYEHHS 1 SIK Pe3yJIbTat OiJIbIl THYYKO BUKOPUCTOBYBATH OPTaHU BU/IAJICHHS] METAJIOBKIIIOUEHHSI B 3aJICKHOCTI
Bijl PO3MIPIB i MiCIIst pO3TalTyBaHHS METATOBKIIOUEHHSI BITHOCHO OCi KOHBEEPHOT cTpiuku. [Ipu 1iboMy OJIOK YIPABJIiHHS CHCTEMU BUIAJICHHS
JI03BOJISIE 3/IiICHIOBATH YIIPABJIiHHS CAMOIO KOHBEEPHOIO CTPIUHOIO, 1110 JIA€ 3MOTY BUKOHATH BUJIAJIEHHS CKJIQJIHUX METAIOBKJIIOUEHD Yepes pe-



BepC eJIEKTPOITPUBOLY CAMOi CTPIUKI a TAKOJK 3/[IHCHIOBATI KOHTPOJIBHY MepeBipKy (akTy Bupazents. Po3pobienuii aroputm poboTH CricTe-

MU BUaJIeH st GyJI0 peasizoBano B nporpamuomy cepeaosuiti TTA-Portal. BripoBaskenst ganoi cucteMu BUAQICHHST I03BOJUTH 3MEHITUTH

KUIBKICTD METAJIOBKIIIOUCHD Yy cipoBHHi Ha 15-20 %, a Tl BUKopucTanHs He 0OMEKYEThCS TITIbKU OJIHIEIO TaTy3310 HAPOJHOTO TOCTIONAPCTBA.
Kmo4oBi ci10Ba: METATIOBKIIIOUCHHST, KOHBEEPHA CTPIUKA, CHCTEMA BUSBJICHHS, CUCTEMA BUJIAJICHHST, MATHITHUI CENapaTop, eJIeKTPOMATHiT.
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BUSABJIEHHS HECIIPABHOCTEI OBPUBY CTPHUKHIB POTOPIB ACHHXPOHHHX JIBUT'YHIB HA OCHOBI
OBBIJIHOi CTPYMY I HEMiPOHHOI MEPEKI (c. 88—95)

Mohammed Obaid Mustafa

3pocTaiouuii TONUT Ha HAAIHI TeXHOJIOT BUPOOHUIITBA MPUCKOPUB JAOCIIKEHHST B 00JIaCTi MOHITOPUHTY CTaHy Ta HarHOCTUKH He-
CIIPABHOCTEll KPUTHUYHO BAKJIMBUX jleTajiell ABUTYHA. 3 iHIIOro GOKY, B CydYacHiil IPOMUCIOBOCTI Bee GLibil HEOOXIAHMM CTae TexHiuHe
o6cayroByBaHHs MaliiH. HemocTaTHs cTpaterist TEXHIYHOro 00CIYrOBYBaHHSI MOKE MPU3BECTU 10 HEBUITPABIAHO TPUBAJIOTO TIPOCTOIO ab0
aBapiiiHoro BUXO/LY MAIIUHU 3 JIajly, 10 MpU3Be/e 10 3HauHuX (DIHAHCOBMX i HABITH JIOACHKKUX BTpaT. B pesysibrari HecrpaBHOCTI 36i/1bliy-
I0TBCSI IPOCTOI 1 BUTpATH Ha peMOHT. ToMy, oiHIM 3 pillieHb M€l mpobaeMu Moske 6yTH po3poOKa MeToLy OHJIaiiH-MOHITOPUHTY cTany. Pamie
BUSIBJIEHHST HECTIPABHOCTEN Ma€ BeJIMKe 3HAUEHHsT, OCKIIBKI iXHsI KIJIBKICTh TIBUAKO 3POCTAE, MO MOKE BUKJIMKATU JOAATKOBI TpoGIeMn 3
JABUTYHOM. Y JaHiii ctaTTi mpononyeThes eeKTuBHA cTpaTeris Kiaacudikariii oopusis ctprskiis poropa (OCP) acunxponuux asuryHis (AJl)
3 BUKOPHMCTAHHSIM HOBOTO Ii/[XOly, 3aCHOBAHOTO Ha MITY4Hiit Heliponniil mepeski (IITHM) i 06Binniii crpymy craropa. O6BizHa cTpyMy cra-
TOpa BUJTy4aEThCA 3a IOTIOMOTOIO TIPOIECy IHTePIOJIsANii KybiuHnME crtaiinaMu. Bin 3acHOBaHmMit Ha i1€], 1110 32 I0IIOMOTO0I0 OOBIHOT CTPYMY
JIBUTYHA MOKHA BUSIBUTHU aMILIITY/THO-MO/LY/IbOBaHUIl curHas cTpymy asuryHa. OOBiHA CTPYMY CTATOpa BUKOPUCTOBYETHCS LIS BHOOPY ce-
MU O3HAaK, SIKi 6y/1yTb BUKOPHCTOBYBATUCS B IKOCTI BXITHUX JAHUX JIJIs1 HEHPOHHOI Mepexki. Y TOCIPKEHH] eKCIIePUMEHTAIbHO BUKOPUCTAHI
w'arb cranis AJl, gKi BKIOYAI0Th 0OPUB YaCTUHK CTPUKHA POTOPa, 0OpUB 1 CTPUIKHA poTOpa, 00PUB 2 CTPUKHIB poTOpa i 00PUB 3 CTPUKHIB
poropa. 3ri[HO 3 pe3yJIbTaTaMi eKCIIePUMEHTY, HOBUII Ii/Xi/l 110 BUIEHHsT i BUGODPY 03HAK 3abe31ieuye OiIbIl BUCOKHIA PiBEHb TOYHOCTI, HiK
3BUYaiiHnii Metos kiacudikanii HecripaBHocTell ABUryHa. PesyasraTi AiicHO BpakaloTh, BiH 3aTHUII BU3HAYATH TOUYHY KiJbKICThH 0OPUBIB
CTPIKHIB POTOPA B YMOBAX MOBHOTO HABAHTAKEHHSI.

KiouoBi cioBa: kiacudikaiiisi 0OprBiB CTPHIKHIB POTOPa, 0OBiIHA CTPYMY CTaTopa, HEHPOHHA Mepeska, BUSIBJICHHS 1 JIarHOCTHKA He-
cHpaBHOCTEH, ACMHXPOHHI IBUTYHN.



