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The radio monitoring of radiation and interference with elec-
tronic means is characterized by the issue related to the structural-
parametric a priori uncertainty about the type and parameters of
the ensemble of signals by radio-emitting sources. Given this, it is a
relevant task to devise a technique for the mathematical notation of
signals in order to implement their processing, overcoming their a
priori uncertainty in terms of form and parameters.

A given problem has been solved by the method of generaliza-
tion and proof for the finite signals of the Whittaker-Kotelnikov-
Shannon sampling theorem (WKS) in the frequency-time domain.
The result of proving it is a new discrete frequency-temporal
description of an arbitrary finite signal in the form of expansion
into a double series on the orthogonal functions such as sinx/x, or
rectangular Woodward strobe functions, with an explicit form of
the phase-frequency-temporal modulation function. The proper-
ties of the sampling theorem in the frequency-time domain have
been substantiated. These properties establish that the basis of the
frequency-time representation is orthogonal, the accuracy of ap-
proximation by the basic functions sinx/x and rectangular Wood-
ward strobe functions are the same, and correspond to the accuracy
of the UCS theorem approximation, while the number of reference
points of an arbitrary, limited in the width of the spectrum and
duration, signal, now taken by frequency and time, is determined
by the signal base.

The devised description of signals in the frequency-time
domain has been experimentally investigated using the detection-
recovery of continuous, simple pulse, and linear-frequency-modu-
lated (LFM) radio signals. The constructive nature of the resulting
description has been confirmed, which is important and useful
when devising methods, procedures, and algorithms for process-
ing signals under the conditions of structural-parametric a priori
uncertainty.

Keywords: radio monitoring, a priori uncertainty, sampling
theorem, frequency-time domain, signal detection-recovery, Fourier
processor.
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Information and communication systems (ICSs) must comply with
increasingly stringent requirements to ensure the reliability and speed
of information transmission, noise immunity, information security. This
paper reports the methods to synthesize discrete complex cryptographic
signals, underlying the construction of which are random (pseudo-
random) processes; the methods for synthesizing characteristic discrete
complex signals whose construction is based on using the nature of the
multiplicative group of a finite field; the results of studying the proper-
ties of the specified signal systems. It is shown that the methods built
provide a higher synthesis performance than known methods and make
it possible to algorithmize the synthesis processes for the construction of
software and hardware devices to form such signals. The win in the time
when synthesizing nonlinear signals in finite fields using the devised
method is, compared to the known method, for the period of 9,972 ele-
ments is 1,039.6 times. The proposed method for synthesizing the entire
system of such signals, based on decimation operation, outperforms the
known method of difference sets in performance. Thus, for a signal pe-
riod of 2,380 elements, the win in time exceeds 28 times. It has also been

shown that the application of such systems of complex signals could
improve the efficiency indicators of modern ICSs. Thus, the imitation
resistance of the system, when using complex discrete cryptographic
signals with a signal period of 1,023 elements, is four orders of magni-
tude higher than when applying the linear signal classes (for example,
M-sequences). For asignal period of 1,023 elements, the win (in terms of
structural secrecy) when using the signal systems reported in this work
exceeds 300 times at a period of 8,192, compared to the signals of the
linear form (M-sequences).

Keywords: noise immunity of reception, noise immunity, se-
crecy, information security, discrete sequences, signal synthesis.
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To implement the operation of a radio technical complex ac-
cording to its technical condition, it is necessary to jointly evaluate
its reliability and residual life indices with required accuracy and
reliability and minimization of the scope of special tests. The known
methods are focused on separate solutions to the problems of esti-
mating these indices as applied to the regulated strategy.

To solve this problem, general provisions have been developed for
estimating the indices of residual life of the radio technical complex
including the accepted assumptions and limitations for developing
the method, the estimated indices, and criteria of limiting state. The
developed experiment-calculated method is a set of mathematical
models of change of the reliability indices of a radio technical complex
depending on calendar duration of operation or total operating time
and analytical models of estimating the indices of its residual life.

The mathematical models of change of mean time between failures,
the probability of failure-free switching, and the parameter of the flow
of failures of the radio technical complex depending on calendar dura-
tion of operation or the total operating time were presented in a form
of regressive dependences. Analytical models of estimating the residual
life indices are ratios for calculating the “average residual service life
(resource)” according to the technical and economic criterion using
regression-time dependences of the reliability indices.

The developed experiment-calculated method can be used to
estimate the indices of residual life of the radio technical complex

with acceptable accuracy (no more than 2 quarters) and reliability
(no worse than 0.8). In this case, the duration of the intervals of
predicting the reliability indices should be 0.5 to 1 year and the cor-
responding observation intervals should be more than 1 year.

Keywords: estimation of indices of residual life, operation ac-
cording to technical condition, radio technical complex.
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This paper considers a model of object recognition in im-
ages using convolutional neural networks; the efficiency of the

model-based process involving the training of deep layers in con-
volutional neural networks has been studied. There are objective
difficulties associated with determining the optimal characteris-
tics of neural networks, so there is an issue related to retraining
a neural network. Eliminating the retraining by determining only
the optimal number of epochs is insufficient since it does not
provide high accuracy.

The requirements for the set of images for model training and
verification have been defined. These requirements are better met by
the INRIA image set (France).

GoogLeNet (USA) has been established to be a trained model
that can perform object recognition on images but the object recog-
nition reliability is insufficient. Therefore, it becomes necessary to
improve the effectiveness of object recognition in images. It is advis-
able to use the GoogLeNet architecture to build a specialized model
that, by changing the parameters and retraining some layers, could
allow for better recognition of objects in images.

Ten models were trained using the following parameters: learn-
ing speed, the number of epochs, an optimization algorithm, the
type of learning speed change, a gamma or power coefficient, a
pre-trained model.

A convolutional neural network has been developed to improve
the precision and efficiency of object recognition in images. The
optimal neural network training parameters were determined:
training speed, 0.000025; the number of epochs, 100; a power coef-
ficient, 0.25, etc. A 3 % increase in precision was obtained, which
makes it possible to assert the proper choice of the architecture for
the developed network and the selection of its parameters. That
allows this network to be used for practical tasks of object recogni-
tion in images.

Keywords: image processing, object recognition, convolutional
neural networks, unmanned aerial vehicle.
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The method of estimation and forecasting in intelligent decision
support systems was developed. The essence of the method is the
analysis of the current state of the object and short-term forecasting
of the object state. Objective and complete analysis is achieved by
using improved fuzzy temporal models of the object state and an im-
proved procedure for processing the original data under uncertainty.
Also, the possibility of objective and complete analysis is achieved
through an improved procedure for forecasting the object state and
an improved procedure for learning evolving artificial neural net-
works. The concepts of fuzzy cognitive model are related by subsets
of influence fuzzy degrees, arranged in chronological order, taking
into account the time lags of the corresponding components of the
multidimensional time series. The method is based on fuzzy temporal
models and evolving artificial neural networks. The peculiarity of the
method is the possibility of taking into account the type of a priori
uncertainty about the object state (full awareness of the object state,



partial awareness of the object state and complete uncertainty
about the object state). The possibility to clarify information
about the object state is achieved using an advanced training pro-
cedure. It consists in training the synaptic weights of the artificial
neural network, the type and parameters of the membership func-
tion, as well as the architecture of individual elements and the
architecture of the artificial neural network as a whole. The object
state forecasting procedure allows conducting multidimensional
analysis, consideration, and indirect influence of all components
of a multidimensional time series with their different time shifts
relative to each other under uncertainty. The method provides an
increase in data processing efficiency at the level of 15-25 % us-
ing additional advanced procedures.

Keywords: decision support systems, artificial neural networks,
state forecasting, training of artificial neural networks.
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To effectively protect critical infrastructure facilities (CIF), it
is important to understand the focus of cybersecurity efforts. The
concept of building security systems based on a variety of models
describing various CIF functioning aspects is presented.

The development of the concept is presented as a sequence
of solving the following tasks. The basic concepts related to cy-
berattacks on CIF were determined, which make it possible to
outline the boundaries of the problem and determine the level
of formalization of the modeling processes. The proposed threat
model takes into account possible synergistic/emergent features
of the integration of modern target threats and their hybridity. A
unified threat base that does not depend on CIF was formed. The
concept of modeling the CIF security system was developed based
on models of various classes and levels. A method to determine
attacker’s capabilities was developed. A concept for assessing
the CIF security was developed, which allows forming a unified
threat base, assessing the signs of their synergy and hybrid-
ity, identifying critical CIF points, determining compliance with
regulatory requirements and the state of the security system. The
mathematical tool and a variety of basic models of the concept
can be used for all CIFs, which makes it possible to unify preven-
tive measures and increase the security level. It is proposed to use
post-quantum cryptography algorithms on crypto-code structures
to provide security services. The proposed mechanisms provide
the required stability (239-235 group operations), the rate of
cryptographic transformation is comparable to block-symmetric
ciphers (BSC) and reliability (Pe, 1079-10-12).

Keywords: critical infrastructure, security system, threat classi-
fier, concept, modeling method.
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The problem of increasing the reliability and competitiveness of
products in all sectors of the national economy can be solved only
on the basis of obtaining complete and reliable measurement infor-
mation. This is facilitated by modern measuring instruments (MT),
which are complex hardware and software systems. The relevance of
the study is due to the fact that modern MI need an effective assess-
ment of their quality at all stages of the life cycle (LC). This requires
the development of appropriate assessment methods both at the
stage of production and operation of MI.

The expediency of using the process approach to MI LC stages
and its advantages over the functional approach were proved. The
process approach allows more effective assessment of MI quality
indicators at different LC stages and is compatible with the construc-
tion of modern quality management systems.

Mathematical modeling was carried out, a set process model of
the MI LC was developed and its representation as a process V-mod-
el was carried out. This allows studying the interaction of processes
of all MI LC stages and performing process quality management at
all MI LC stages.

Mathematical modeling was carried out, a set process model of
evaluation of quality indicators of MI LC stages was developed and
its representation as a process V-model was carried out. This allows
evaluating quality indicators of the MI and its components through-
out the MI LC.

Recommendations for the use of international standards were
formulated, in particular for project management planning, mea-



surement processes, system requirements throughout the MI LC,

risk analysis and management at the LC stages. This should help

increase efficiency in achieving the planned results at all stages of
the MI LC.

Keywords: process approach, life cycle, quality system, measur-

ing instrument, set model.
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An optimal receiving device for information signals of tonal rail
circuits has been synthesized. The signals are observed against the
background of an additive five-component interference. The first
component of the interference is broadband Gaussian noise. The
other four components of the interference are structurally determined:
single impulse interference, interference from an adjacent tonal rail
circuit, and multiharmonic interference from alternating traction cur-
rent combined with the power line and from the locomotive traction
converter. The presence of a complex of interference leads to errors
in decision-making regarding the regulation of train traffic. This puts
the participants in this movement before the danger of threatening
emergencies. Therefore, it is necessary to develop and study means of
noise-immune reception of information signals and the formation of
dispatch decisions. The decision on the presence or absence of a signal
is made by comparing two values of the mean square of the approxi-
mation error. This error is understood as the difference between the
input voltage of the receiver and the sum of the signal with structur-
ally determined interference. The first value of the error is calculated
assuming the presence of a signal in a mixture with structurally deter-
mined noise. The second error value is calculated on the assumption
that there is no signal in this mixture. The noise component is assumed
to be present in both cases. The solution corresponds to a channel
with a lower mean squared error. The block diagram of the device is
presented. Analytically, it has been shown that the average value of the
error in recognizing situations of presence or absence of a signal is two
orders of magnitude less than the admissible value according to regula-

tory requirements. High noise immunity of the developed device will
improve the safety of train traffic.

Keywords: structurally determined interference, likelihood
ratio, optimal signal discrimination, train traffic control.
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The demand for image confidentiality is constantly growing.
At the same time, ensuring the confidentiality of video informa-
tion must be organized subject to ensuring its reliability with
a given time delay in processing and transmission. Methods of
cryptocompression representation of images can be used to solve
this problem. They are designed to simultaneously provide com-
pression and protection of video information. The service compo-
nent is used as the key of the cryptocompression transformation.
However, it has a significant volume. It is 25 % of the original
video data volume. A method for coding systems of service com-
ponents in a differentiated basis on the second cascade of cryp-
tocompression representation of images has been developed. The

method is based on the developed scheme of data linearization
from three-dimensional coordinates of representation in a two-
dimensional matrix into a one-dimensional coordinate for one-
to-one representation of this element in a vector. Linearization is
organized horizontally line by line. On the basis of the developed
method, a non-deterministic number of code values of informa-
tion components is formed. They have non-deterministic lengths
and are formed on a non-deterministic number of elements. The
uncertainty of positioning of cryptocompression codograms in
the general code stream is provided, which virtually eliminates
the possibility of their unauthorized decryption. The method pro-
vides a reduction in the volume of the service component of the
cryptocompression codogram. The service data volume is 6.25 %
of the original video data volume. The method provides an addi-
tional reduction in the volume of cryptocompression representa-
tion of images without loss of information quality relative to the
original video data on average from 1.08 to 1.54 times, depending
on the degree of their saturation.

Keywords: cryptocompression, service component, information
protection, floating scheme, differentiated basis, image.
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This research addressed the issue of improving the quality of
service for the control system of mobile radio networks. The analysis
of the forecasting sphere concerning the methods of service quality of
mobile radio networks for special purposes, in particular, forecasting
the time of congestion of data transmission routes is carried out. It is
found that these methods are used in wired and computer networks
operating at the network and data link levels. The basic parameters
of the protocols of the channel and network layers of mobile radio
networks are highlighted. Forecasting methods are analyzed: tem-
poral extrapolation, causality, expert, and the main disadvantages
are indicated. A model of a control system for mobile radio networks
with a forecasting subsystem is shown. The features of mobile radio
networks, which form the requirements for routing methods, are de-
scribed. A lot of requirements have been put forward for the model of
a control system for mobile radio networks. The structure of a model
of a control system for mobile radio networks with an improved fore-
casting subsystem is proposed. On the basis of genetic algorithms,

the tasks that arise in the process of identification, training and
forecasting in the forecasting subsystem are solved. The operation of
the processes consists in building a base of rules aimed at identifying
significant dependencies in a time series based on the use of a genetic
algorithm. It is based on the use of evolutionary principles to find
the optimal solution. Application of the proposed model will allow
real-time identification and will significantly improve the quality
of service for mobile radio networks. It will increase the speed and
volume of data processed during training, improve the quality and
reliability of predicting changes in data transmission routes.
Keywords: radio network, data, control, forecasting, model,
routing, congestion, identification, intellectualization, algorithm.
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V3ATAJIbHEHHS TEOPEMU BIJIJIIKIB HA YUACTOTHO-YACOBY OBJIACTD JIJII AUCKPETU3AIIII CUTHAJIIB B
VYMOBAX AIIPIOPHOI HEBU3HAUYEHOCTI (c. 6—15)

M. M. Kamo:kuuit

JUist paiioOMOHITOPUHTY BUIIPOMIHIOBAHD i IIOCTAHOBKH IEPENIKO PaiioeleKTPOHHUM 3acobaM XapakTepHa MmpodjeMa CTPYKTYPHO-
napaMeTpryHOi arnpiopHoi HEBU3HAYEHOCTI OO0 BUAY i mapaMerpiB aHcaMOJII0 CHIHAIB [Kepesl PafioBUIIPOMIHIOBaHHS. Y IMX yMOBaX
aKTyaJIbHUM 3aBJaHHSAM € PO3po0Ka crmocofy MareMaTWYHOrO ONUCY CUTHANIB Uil peasisaiii ix o6poOKM 3 IOIOJaHHSAM anpiopHOI
HEBU3HAYECHOCTI 110 IXHBOMY BHUJLY 1 TapamMeTpax.

Jlana 3a1a4ya BUpIIIeHa MIJIIXOM y3araJbHEeHH i 0Ka3y AJist (QiHITHIX CUTHAIB TeopeMHt Bi/TiKiB YiTtTekepa- Koteapnukosa-Illennona
(YKIII) B wacrorHo-yacosiii o6aacti. B pesysbrari gokasy oTpuMaHO HOBHIl AUCKPETHUI 4aCTOTHO-YACOBHIl OMKC HOBLIBHOIO (hiHiTHOTO
CHUTHAJLY Y BUTJISIII TIOABIIHOTO PSIY 32 OPTOrOHATLHUMU (DYHKINSIME TUILY SinX/X ab0 NpsAMOKYTHUME (yHKIisiMu cTpoOyBanHs ByaBopia
3 aHUM BuoM (yHKIIT (azo-yacToTHO-4acoBoi Moy, OOrPyHTOBaHI BJACTHUBOCTI TEOPEMU BiUIIKIB B 4aCTOTHO-4acoBiil obmacti.
I1i BIACTHBOCTI YCTAHOBJIOIOTh, 1[0 GAZUC YACTOTHO-YACOBOTO TIOJAHHS € OPTOTOHAILHIM, TOUHICTD alPOKCUMaIlil GasucHUME (DYHKITISIMU
sinx/x abo MPAMOKYTHUMHU (YHKIIsIMU cTpoOyBarHst ByaBopaa ojnHakoBa i Biinosigae ToyHocti anpokcumartii Teopemu Biaikis YKIII,
a KUJIBKICTh BITIIKOBUX TOYOK JOBIIBHOTO OOMEKEHOr0 O MIUPUHI CIIEKTPY i TPUBAJOCTI CUTHAIY, 110 GepyThes Terep Mo 4acToTi i yacy,
BU3HAYAETLCST GA30I0 CUTHAILY.

Po3pobiieHnii omie CUrHajiB B 4aCTOTHO-YACOBOI 06J1ACTi eKCIIEPUMEHTAILHO AOCTI/UKEHO Ha BU3HAYCHHI-BIATBOPEHHI (Ge3repepBHuX,
MIPOCTHX IMITyJIbCHUX 1 JiHilfHO-9acTOTHO MomyaboBaHux (JIUYM) pamiocurrasnis. IlinTBep/keno KOHCTPYKTUBHUI XapakTep OTPHMAHOTO
OIACY, AKMI € BaKJIMBUM Ta KOPUCHUM IIPU PO3POOII METO/IB, IPOIEAYP i anropuT™iB udpoBoi 06poOKK CUIHAIIB B yMOBAaX CTPYKTYPHO-
rapaMeTpUYHOI allpiopHOI HEBU3HAUYEHOCTI.

KirouoBi ciioBa: pajiioMOHITOPUHT, anipiopHa HEBU3HAUYEHICTh, TEOPEMa BiJIIKiB, YaCTOTHO-4acoBa 00J1acTh, BUSHAUEHHSI-BIJIHOBJIEHHS
currainis, Oyp'e-mporiecop.
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PO3POBKA METOJIB CUHTE3Y JIUCKPETHHX CKJIA/ITHUX CUTHAJIIB 3 HEOBXI/THUMU BJIACTUBOCTAMUI
JIJIA BACTOCYBAHHA Y CYUYACHUX IHOOPMAIIITHO-KOMYHIKAIIIMTHUX CUCTEMAX (c. 16—26)

I. /1. TopGenko, O. A. 3amyna

Jlo indopmartiitno-komynikamiiinux cucrem (IKC) mpen siBastioTbest Bee GiIbln JKOPCTKI BUMOTH OO0 3a0e3MeveHHs 0CTOBIPHOCTI i
MBUAKOCTI Tiepeadi indopMaitii, 3aBagosaxuiieHocti, indopmariiiinoi 6esnekn. Y poboTi HaBeAeHO: METON CHHTE3Y AMCKPETHUX CKJIALHUX
KpuntorpadiuHUX CUrHAJIB, OCHOBOW /Uil TOOYIOBU SIKUX € BUIAAKOBI (IICEBIOBUIIAIKOBI) TIPOIECH; METOAN CHHTE3y XapaKTEPUCTHYHUX
JIMCKPETHUX CKJIQIHUX CUTHATIB, TTOOY/I0Ba SIKMX Ga3y€ThCs HA BUKOPUCTAHHI XapaKTepy MYJBTUILTIKATUBHOI TPy KiHIIEBOTO MOJIS; PE3yJib-
TaT! JTOCJI/IKEHb BIACTUBOCTEN 3a3HAYEHNX cHCTeM cHrHATIB. [Tokasamo, 1o oTpuMani MeToan 3a0e3medyioTh GiIbll BUCOKY TIPOAYKTUBHICTH
CHHTE3Y HiK BIZIOMI METOAM i 1AI0Th MOKJIMBICTD aJITOPUTMI3yBaTH MPOIECH CHHTE3Y /IS OOYA0BH IIPOrPaMHO-aliapaTHUX MPUCTPOIB (hopmy-
BaHHS TAKUX CUIHAJIB. Burpain y yaci cunresy HeliHIHHUX CUTHAJIB B KIHI[EBUX MOJIAX i3 3aCTOCYBAHHSM PO3POOJIEHOTO METOLY, B IOPIBHSIHHI
3 BIIOMUM MeTofioM, /uts 1repiozy 9972 esnementis cranoButh 1039,6 pasu. 3arpornoHoBaHmili METO/I CHHTE3Y BCIi€l CHCTEMM TaKUX CHTHAJIB, HA
OCHOBI OTIepaltii fennmaritii, mepeBepIye 3a NIBUKO/IEIO BIZIOMUI METO/] PI3HNCHIX MHOKUH. Tax, /1711 mepioxy curHary 2380 esleMeHTiB BUTpali
y 4aci craHoBuTh noHaj 28 pasis. [lokazaHo Takos, 10 3aCTOCYBaHHS TAaKNX CHCTEM CKJAIHUX CUTHAJIB J03BOJINTD TOJIMIINTH TTOKa3HUKN
edexrusHocti cydacuanx [KC. Tak, iMiTOCTIHKICTh CUCTEMHU, TIPU 3aCTOCYBAHHI CKIAHUX JUCKPETHUX KPUNTOTPADIYHUX CUTHAJIB 3 TIePioloM
curnaiy 1023 esemeHTa, Ha YOTHPH TIOPS/IKM BUIIE, HIXK TIPH 3aCTOCYBaHHI JIHINHUX KJaciB curHamis (Harnpukian, M-nociigosHocreit). [lis
nepiony curaany 1023 eementn BuUTpar (3 MOIMISIAY CTPYKTYPHOI CKPUTHOCTI) TIPM BHKOPHCTAHHI OTPUMAHUX y POOOTI CHCTEM CHIHATIB,
MOPiBHAHO 3 cuTHayIaMu JTiniitoi popmu (M-mocmigoBroctsymu), ipu tiepiozi 8192, cranosuts nonaz 300 pasis.

KinouoBi ciioBa: 3aBaj[oCTiiikicTh NpUiioMy, 3aBaI03aXMIIEHICTb, CKDUTHICTD, iH(opMaliiiina Gesieka, JUCKPETHI TTOCTI0BHOCTI, CHHTE3
CUTHAJIB.
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PO3POBKA PO3PAXYHKOBO-EKCIIEPUMEHTAJIbHOI'O METOAY OHIHIOBAHHAA IIOKA3HHUKIB
3AJIUIIKOBOI JOBTOBIYHOCTI PAIIOTEXHIYHOTO KOMILJIEKCY (c. 27—39)

B. B. JIyk'sinuyk, b. M. Jlaneupkwuii, I'. B. Xynos, I. M. Tepeoyxa, O. O. 3Bepes, O. B. IlIkuaii, /I. M. 3anapa, C. M. ITetpyk,
B. II. Tunran, O. O. IT’saBuyk

Jlst peanizanii excruryaTarfii pajioTeXHIYHOTO KOMIIEKCY MO TEXHIYHOMY CTaHy HEOOXiIHO CYMICHO OIHIOBATH HOTO MOKA3HUKN
6e3BIIMOBHOCTI 1 3aJIMIIKOBOI JIOBrOBIYHOCTI 3 HEOOXIZHOIO TOYHICTIO i JOCTOBIPHICTIO i MiHiMi3alielo o6csry creriaabHuX BUIPOOYBaHb.




Bizomi MeToau opieHTOBaHI Ha pO3/iJibHE PillleHHS 3a/ay OI[IHIOBAHHS IMX IOKa3HWKIB CTOCOBHO perjlaMeHToBaHOi crpaterii. g
BUPIIIEHHs 1i€l mpobseMu Po3pobIeHO 3araibHi MOJOKEHHS OO OIIHIOBAHHS TOKa3HUKIB 3aJMIIKOBOI IOBIOBIYHOCTI PaliOTEXHIYHOTO
KOMIIJIEKCY, 10 BKJIOYAOTh TPUHHATI AOMYIIEHHS i 0OMEXEHHsST JUIsi PO3pOOKKM METO/Y, OIIHIOBAHI MOKA3HUKU i KPUTEPii TPAHUYHOTO
crany. Pospobiennii po3paxyHKOBO-eKCIIEPUMEHTATLHUI METO/ SIBJsIE cOO0I0 CYKYITHICTh MAaTeMATHYHUX MOJeJell 3MiHU MOKa3HWKIB
6e3BIZIMOBHOCTI PAJiOTEXHIYHOIO KOMILIEKCY BiJl KaJeHAapHOi TPUBAJIOCTI eKcrryatailii abo cyMapHOTO HallpallioBaHHS 1 aHaJiTHYHUX
MoJieJiell OI[iHIOBaHHS IOKa3HUKIB HOro 3aJMIIKOBOI JI0BroBiyHOCTI. MaTemMaTHuHi Mojiesi 3MiHU cepelHbOrO HAlIpallloBaHHSI HA Bi/MOBY,
HWMOBIpHOCTI 6E3BIZIMOBHOTO BKJIIOUEHHS 1 MapaMeTpa MOTOKY Bi/IMOB Pa/liOTEXHIYHOTO KOMILIEKCY BiJl KaJIeHIaPHOT TPUBATIOCTI eKCILIyaTaltii
260 CyMapHOTo HAIPAIIOBAHHS TIPEACTABJIEH] Y BUTJISII PerpeciiiHiX 3ajesKHOCTei. AHATITHIHI MO/Ie Tl O HIOBAHHS ITOKA3HUKIB 3aJIUIITKOBOT
JIOBFOBIYHOCTI € CITIBBIIHOIIEHHSI /751 PO3PAXyHKY «CePEIHBOTO 3JIUIITKOBOTO TEPMiHY CJIy:KOM (PECYPCY ) T10 TEXHIKO-eKOHOMIUHUM KPUTEPIEM
3 BUKOPUCTAHHSIM PErpeciiiHoi-uacoBux 3a/e;KHOCTEN TTIOKA3HUKIB 6e3BiAMOBHOCTI. PO3po6.ieHuii po3paxyHKOBO-EKCIIePUMEHTATbHUN METO/L
MO’KHA BUKOPHCTOBYBATH JIJIS1 OIiHIOBAHHS MTOKA3HUKIB 3ATMIITKOBOI IOBTOBIYHOCTI PAiIOTEXHIYHOTO KOMIIJIEKCY 3 TIPUIHATHUMHI TOUHOCTSIMA
(e Gisbiie 2 kBapTasy) i gocrosipso (te ripuie 0,8). [Tpu 1boMy TpUBaIiCTh iHTEPBAIB IPOrHO3YBaHHS TTOKA3HUKIB GE3BIIMOBHOCTI TIOBUHHI
ckuazaty Bizg 0,5 710 1 poky, a BiANoBiAHI IM iHTEpBaN criocTepeskeHHs — Oijbiue 1 poky.
Km04oBi ci10Ba: OIiHIOBAHHS TIOKA3HUKIB 3aJIMIIIKOBOI IOBrOBIYHOCTI, €KCILIyaTaIlisl 324 TEXHIYHUM CTAHOM, PA/liOTEXHIYHNIT KOMILJIEKC.
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BJIOCKOHAJIEHHS MOJIEJII PO3III3HABAHHS OF’EKTIB HA 30BPAJKEHHAX 3 BUKOPUCTAHHSAM
3rOPTKOBOI HEMIPOHHOI MEPEXKI (c. 40—50)

b. II. Ky, 4. A. Kymux

PosrysinyTo Mojesib posiizHaBaiHs 00’€KTiB Ha 300paskeHHSAX 3a JIOMOMOTrOI0 3rOPTKOBMX HEHPOHHUX MEPEsK Ta JOCJI/[KEHHS
edeKTHBHOCTI TIPoIleCy Ha OCHOBI Mojesiell i3 HaBYAHHSIM IIMOOKHMX IIAPIB 3TOPTKOBUX HeipoMepesk. ICHYIOTh 00’€KTHBHI TPYAHOI,
TOB'sI3aHi 3 BU3HAYEHHSIM ONTHMAIBHIX XapaKTEPHCTHK HEHPOHHUX Mepek, TOMY € MpobieMa TepeHaBYaHHsT HelpoMepexki. YCyHeHHs
TiepeHaBYAHHSI MIJISIXOM BU3HAYEHHSI JIUIIEe ONMTUMAIBHOI KiJTbKOCTI €M0X HEOCTATHE, OCKIJIbKU He 3a0e3Meqy€e BUCOKY TOUHICTb.

BusnaueHo BuUMOru 110 Habopy 300pakeHb JIJisk HABYAHHsI Ta NepeBipku Mozesi. JlaHum BuMoram HalibibIn Bifnosizae Habip 306paskeHb
INRIA (®panris).

Beranosieno, mo GoogLeNet (CIIIA) € maBu4enoio MOJEI0 i MOKe BUKOHYBATH PO3Ii3HaBaHis 00’€KTiB Ha 300pakeHHsX, MPOTe
HaiiinicTh posmisHaBanisg 00’ekTiB HemocTaTHs. ToMy BHHMKAE HeoOXiAHICTH TiABUINEHHS eheKTUBHOCTI poaiisHaBaiis 00'€KTiB Ha
306pakentsix. JloiiabHo Bukopucrtatu apxitektypy GoogleNet /st CTBOPEHHS Clieniasii3oBaHOl MOJIEJI, SIKa 32 PaXyHOK 3MiHU TTapaMeTpiB
Ta [epeHaBYaHHsI JICSKUX MapiB A03BOJMUT KPAIle IIPOBOUTH IIPOIEC PO3II3HABAHHS 00'€KTIB Ha 300pAsKEHHSIX.

Bukonano HaBYanHS AecATH Mojiesiell 3 BHKOPHCTAHHAM TaKNX MTapaMeTpiB: MBU/KICTD HaBYaHHS, YNCJIO €MOX, aJTOPUTM ONTHMI3aIlii,
BUJI 3MiHU IMIBUIKOCTI HABYAHH:I, KOe(IIliEHT gamma Y1 power, IoIepesHbo HaBYeHa MO/Ieb.

P03p06JieHO 3rOpPTKOBY HEHPOHHY MEPEKY /Ui MiABUIIEHHS TOYHOCTI Ta eheKTHBHOCTI PO3Mi3HABaHHsS 00’€KTIB HA 300paKEHHSIX.
Busmnauerno onruMasbHi mapaMeTpu HaBYaHHs HellpoMepeski: mBuakicTs Hapuanus — 0,000025, yncsio enox — 100, koedimient power — 0,25
tomo. OTPMMAHO MiABUIEHHS TOYHOCTI Ha 3 %, SIKe T03BOJISIE CTBEPIKYBATH TIPO MPABUIIBHICTh BUOOPY apXiTeKTYPH PO3PO6IeHOl Mepexki Ta
minbopy mapamerpis. Ile 1ae MOKIIMBICTD BUKOPUCTOBYBATH JAHY MEPEKY JIJIsl IPAKTHYHUX 3ajlad PO3ITi3HABAHHS 00’€KTIB Ha 300pasKEeHHSIX.

Kiouosi cioBa: 06po6ka 306paskeHb, Po3Ili3HABaHHsI 06 €KTIB, 3rOPTKOBI HEHPOHHI Mepeski, Ge3IMiTOTHIUIT JITAIbHIIA aTlapar.
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PO3POBKA METO/IMKH OIIHKHU TA IPOTHO3YBAHHS B IHTEJIEKTY AJJbHUX CUCTEMAX IMIITPUMKHI
IMPUVHSTTS PIIIEHD (c. 51—62)

K. A. Maxzi, A. B. Illnmanpkuii, €. M. IIpokonenxo, T. O. IBaxuenxo, /I. A. Kynpieuko, B. B. T'oxsn, P. P. Jlagyra, C. I. KpaBuenko,
H. M. IIporac, O. C. Momit

[IpoBeieHO PO3POOKY METOAMKU OI[HKU Ta TPOTHO3YBAHHS B iHTEJEKTYaJTbHUX CHCTEMAX MATPUMKU MPUIHATTS pimenb. CyTHICTH
METOJNKH ToJIsiTae B 3abe3edeti aHa i3y MOTOYHOTO CTaHy OG'€KTY, M0 aHaTi3yEThCS Ta KOPOTKOCTPOKOBOTO MPOTHO3YBAHHS CTaHY
o0’ekry. O0’eKTUBHUI Ta TIOBHUIT aHaJi3 OCATAETHCS BUKOPUCTAHHSAM YAOCKOHAJEHUX HEYITKUX TEMIIOPAJIbHUX MOJeJell crany o0’eKTy
Ta yIOCKOHAIEHOI TIPpole/lypu 06pOOKN BUXIZHUX JAHUX B YMOBAaX HeBU3HAUeHOCTI. TAKOK MOXKJIMBICTH 06’€KTHBHOTO Ta TIOBHOTO aHAMI3Y
JOCSITAETBCSL 32 PAXYHOK YIOCKOHAJIEHOI IIPOLEAYPU MPOTHO3YBAHHS CTaHy O0'€KTY Ta yZOCKOHAIEHOI IPOIeAypH HABYAHHS IITYYHUX
HEHPOHHUX MepeX, IO eBOONiONYI0Th. KOHIIENTH HediTKOI KOTHITMBHOI MO MOB’S3aHi MiIMHOKUHAMU HEYITKUX CTYTIEHIB BILINBY,
YIOPSIIKOBAHUX B XPOHOJIOTIYHIN MOCIIOBHOCTI 3 ypaXyBaHHAM YaCOBUX JIATiB BIZAMOBIIHUX KOMIIOHEHTIB 6araTOBMMIPHOTO YaCcOBOTO PSI/LY.
B ocHOBY MeTOAMKM MOKJIaAeHi HeuiTKi TeMIopaibHi Mojesai Ta MITy4Hi HeHpPOHHI Mepexi, 10 eBOMOiOHYI0OTh. OCOOMUBICTIO METOANKN
€ MOKJIMBICTD BpaxyBaHHs THUILY alpiopHOI HEBU3HAYEHOCTI Mpo craH 00’ekTy (1MOBHOI iH(OPMOBAHOCTI PO CTaH O0'EKTY, YaCTKOBOI
incopmoBarocTi Mpo cTaH 06’€KTY Ta MOBHOI HEBH3HAUEHOCTI PO cTaH 00’eKTy). MOoKInBicTh yTOuHeHHS iHdopMarii mpo cramn 06’ekTy
JIOCATAETHCA 332 PaXYHOK BUKOPUCTAHHS y/JOCKOHA/IEHO]I TTporiefypr HaBdauHs. CyTHICTD IIPOIelypU HaBUaHHS TTOJIATAE B TOMY, 10 HABYAHHS
CUHANITUYHUX Bar MITYYHOI HEHPOHHOI Mepexi, TUIy Ta mapaMeTpiB (DYHKIN HAJEKHOCTI, a TAKOXK apXiTeKTypHU OKPEMUX E€JIEMEHTIB i
apxXiTeKTypu MmTy4HOI HEHPOHHOI Mepexki B 1isiomy. IIporesiypa IPOrHO3yBaHHS PO CTaH 00'€KTY J03BOJISE MPOBOAUTU OAraTOBUMIPHUI
aHaJIi3, BPAXyBaHHS 1 OMOCEPEIKOBAHNI BIIUB BCIX KOMIIOHEHTIB 6araTOBIMIPHOTO 4acOBOTO PSILY 3 iX PI3HIMIE YaCOBHMH 3CYBaMU OIIH



BIJIHOCHO OJIHOTO B YMOBAX HEBHM3HAYEHOCTi. BUKOPHUCTAHHSI METOAMKN O3BOJISIE JOCATTH IiABUIIEHHS e(QEeKTHBHOCTI OMepaTHBHOCTI
06poOku manux Ha piBHi 15-25 % 3a paxyHOK BUKOPHCTaHHs IOIATKOBHX YIOCKOHAJIEHUX TIPOIIELYP.

Kmou4oBi cioBa: cucteMn TiATPUMKH TPUHHATTS PillleHb, MTY4YHI HEHPOHHI Mepeki, TPOTHO3YBAHHS CTaHy, HaBUAHHS INTYYHIIX
HeHPOHHHIX MEPEK.
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PO3POBKA KOHIIENIIIT IOBYIOBU CUCTEMU BE3IIEKH OB’€KTIB KPUTHYHOI IHOPACTPYKTYPU (c. 63—83)

C. II. €scees, €. O. Mezenri, O. B. Boiitko, B. M. I'pe6Geniok, A. O. Kopuenko, C. A. Mukycs, O. B. Miios, O. C. [IpokoneHko,
0. B. Cesepinog, /1. A. Yonenko

Jlnst epexruroro s3axucty o6'extiB kputnaHoi indpacrpykrypu (OKI) BakIMBO PO3yMiTH CIIPSMOBAHICTH 3yCHJIb 3 KiGepOesmeKu.
TIpencraBiena KOHIEMIs TOOYAOBY CHCTEM O€3IeKH, 10 (6asyThCst HA MHOXKIHI MOJIEJIEl, 1110 ONUCYIOTh Pi3Hi CTOPOHK (DYHKIIOHYBAHHS
006’eKTa 3aXUCTY.

Pospobka KkoHIenii HaBeeHa y BTV IOCTIZOBHOCTI pilleHHSI HACTYNTHWX 3aBJaHb. BU3HAYEHO OCHOBHI TOHATTS, MOB'S3aHi
3 kiGeprepopuctuurumu atakamu Ha OKI, siki /103BOJSIIOTH OKpec/auTH MeKi MpobieMu i BU3HAYMTH PiBeHb (opMmasizailii mporecis
MoIesoBaHHs. MoIeb 3arpos3, 110 3alPOTIOHOBAHA, I03BOJISIE BPAXYBATU MOJKJINBI CHHEPTeTUYHI /eMePKEHTHI 0COGIMBOCTI KOMILIEKCYBAHHS
CYYaCHUX IIJIbOBUX 3arpo3 i ix rubpuanicts. Chopmosana yHidikosana 6asza 3arpos, sika He sanexkuth iz OKI. Po3pobieHo KoHIeIio Mo3
nemosanns cuctemu Gesnekn OKI, mo 6asy€eTbest Ha MHOKIHI MOzieJiel PisHUX KJaaciB i piBHIB. PO3po6JeH0 METOMKY, SIKa I03BOJISIE BU3HA-
YUTH MOKJIMBOCTI HanaHuKa. Pozpobieno komierniiio onirku pisus saxutienocti OKI, 1o gossossie chopmyBatit yHibikoBany 6asy 3arpos,
OLIHUTH O3HAKMU X CUHEPri3My Ta MiOpPUAHOCTI, BUSBUTH KPUTUYHI Touku B inppacTpykTypi OKI, BUSHaYUTH BUKOHAHHS BUMOT PETYJIATOPIB,
Ta CTaH cucTeMu 3axucty. MaremaTuyHUIl arapat Ta MHOXKIHY MoJieJiedl, SIKi JieskaTb B OCHOBI KOHIeII11ii, MOJKJINBO BUKOPUCTOBYBATHU /IS BCIX
OKI, 110 103B0J1s1€ yHiiKyBaTH MIPEBEHTUBHI 3aX0/H T MIABUIIUTH PiBeHb OGE3MEKN.

3anponoHoBaHO BUKOPUCTAHHS AJITOPUTMIB TOCTKBaHTOBOI Kpumrorpadii Ha KPHUIITO-KOAOBUX KOHCTPYKINSX U 3abe3redenHst
mocyT 6e3nexu. 3ampornoHoBaHi MeXaHi3sM1 3a6e3neuyioTh piBens criifkoeti (23023 rpymoBux omepartiit), IBUKICTL KPHIITOIEPETBOPEHD
nopiusanna 3 BCII ta siporianocti (Pyoy 107°-10712),

Kio4oBi cioBa: kputnuna indpactpykTypa, cucteMa 6e3nekn, Kaacu®ikatop 3arpo3, KOHIEMIIis, METO0JIOTISI MOETIOBAHHSL.
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MO/JIEJIIOBAHHS ITPOIIECHOTO MIZIXOY 0 sKUTTEBOTO IUKJY 3ACOBIB BUMIPIOBAJIBHOT
TEXHIKU (c. 84—93)

0. M. Besmuko, O. B. T'paGoscbkuii, T. B. Topaienxo, C. JI. Boakos

[Tpobsiemu MiABUIIIEHHS HAMIHHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI BUPOOIB Y BCIX TATy3sX HAIOHAIBHOI €KOHOMIKH MOKJIMBI JIUIIE HA
OCHOBI OTPUMAHHS TOBHOI 1 I0CTOBIPHOT BUMIpIoBabHOI iHhopMmaitii. [lbomy cripusiioTs cydacti 3acobu BumipoBaabhoi texuiku (3BT), saki
€ CKJIaJIHUMU allapaTHO-TIPOrPAMHUMM CUCTEMAMU. AKTYalbHICTh JOC/IZKEH s 3yMOBJIeHa TUM, 110 cydacHi 3BT norpebyiors edhexTuBHOTrO
OLIHIOBAHHS IX KOCTI Ha BCiX craisx skurreBoro mukay (JKIL). s boro Heobxigme pospobaeH s BiITOBIAHIUX METO/IIB OIIHIOBAHHA K Ha
eTari BUPOOHUIITBA, TakK i Ha eTari excruryaraitii 3BT.

[loBezena AOMIIBHICTD BUKOPUCTAHHS TIpoliecHoro miaxoay ao craaiii K1 3BT i ftoro nepeBarn nepen yHKIIOHAIBHIM ITiXOOM.
[Tporecuuii migxia m03Bosisie GiabI eeKTUBHO 3/iiiCHIOBATH OliHIOBaHHSA MOKasHuKiB sikocti 3BT wa pisunx cragisx K1 i e cymicnum 3
MOOYI0BOIO CYYaCHUX CHCTEM YIIPABJIHHS SAKICTIO.

[IpoBejieHe MaTeMaTHYHE MOJIEITIOBAHHsI, PO3po0eHo MHOKIHHY TiporiecHy mojens K1 3BT i saificteno ii npeicTaBieHHs y BUTIISII
nportecnoi V-mozmedi. e mosBossie 3aificaioBatn focsimkenns B3aeMo/ii mpotecis Beix craziit K1 3BT i BukonyBaTi ynpasJiHHs SKICTIO
nportecamu Ha Beix cramisax JKI 3BT.

IIpoBesene MaTeMaTHUHE MOJETIOBAHHS, PO3POOJEHO MHOKUHHY MPOIECHY MOJENb OUIHIOBAHHS MOKa3HUKIB akocti craniil JKIT 3BT
i 3zilicHeHo ii mpezicTaBieHHsl y BUrJsil nporecHol V-mozedni. Ile no3Bossie 3zilicHoBaTH OIiHIOBaHHS 1OoKa3HUKIB skocti 3BT i itoro
ckyrazioBux npotsaroM Bevoro JKI[ 3BT.

CdopmympoBani pekomenzaiii s BUKOPHUCTAHHS BUMOTM MiKHApOJHWMX CTaH/ApTiB, 30KpeMa IO0 TIAHyBAHHS YIPABIIHHSI
TIPOEKTAMHU, TIPOIIECiB BUMIPIOBAHH:, BUMOT 10 cucteM npoTsrom ycboro K1 3BT, anamnisy i ynpasainns pusukamu ua cramisx K11 [le mae
CHPUSITH MiIBUIIEHHIO e(DeKTUBHOCTI Y IOCSTHEHH] 3aIIaHOBAaHUX Pe3yJIbTaTiB Ha Beix crazisx JKIL 3BT.

Kiio4oBi ciioBa: ponecHuii mijixijt, JKUTTEBUIN IIUKJI, CUCTEMa SIKOCTI, 3aci0 BUMIPIOBAIbHOT TEXHIKHM, MHOKIHHA MOJIEJb.
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CHUHTE3 YCTPOIMCTBA IOMEXOYCTOMUYNBOTO IPHEMA CUTHAJIOB TOHAJIbHBIX PEJIbCOBBIX ITEIIEI
HA ®OHE AJJINTUBHON TATUKOMIIOHEHTHOM IIOMEXU (c. 94—102)

C. B. IIanuenxo, O. M. AnanbeBa, M. M. Ba6aes, M. I. /laBuznenxo, B. B. [lanuyenko

CHHTE30BaHO ONTUMAJIBHUN NPUHMAIbHUI NPUCTPiil iHpOpMaALifiHNX CHUTHANIB TOHAJIBHUX peiikoBux ki, CurHamm cnocrepira-
I0ThCS Ha TJIi aIUTUBHOI 1T’ ATHKOMIIOHEHTHOI 3aBajau. [lepira KoMmonenTa 3aBagu — NIMPOKOCMYTOBHI TayCiBChbKUIA mIyM. [HIITi YoTupu



KOMIIOHEHTH! 3aBaJil — CTPYKTYPHO JleTepPMiHOBaHi: O/INHOYHA iMITyJIbCHA 3aBajia, 3aBaja Bijl CYCiZIHPOrO TOHAJIBHOTO PEHKOBOTO KOJa it
MyJIBTUTaPMOHIITHI 3aBajiu Bijl 3MIHHOTO TATOBOTO CTPYMY CYKYIIHO 3 JIiHI€IO eJleKTporiepesay i BiJ| TATOBOIO IepeTBOpioBaya JOKOMOTHBA.
HasBuicTs KoMIIIEKCY 3aBaji TPU3BOINTH /10 TOMUJIOK B IPUITHSATTI PillleHb 0/I0 PETYJIIOBAHH: pyXy 1oisziB. Ile Hapakae y9acHUKIB [aHOTO
PyXy Ha Hebe3IeKy 3arposJMBUX HaA3BMYaiiHUX cutyaitiid. Tomy HeoOXizHI po3pobka Ta JOCiKeHHsS 3ac00iB 3aBaJOCTIHKOTO MpUtMaHHS
iHdopMaIiitHuX curHamis Ta GoOpMyBaHHSI IUCIIETIEPCHKUX PillleHb. PilleHHs Npo HasgBHICTb aB0 BiACYTHICTD CUTHAITY TIPUHMAETHCS TISXOM
MIOPIBHSIHHS /[BOX BEJIMYMH CEPeIHbOr0 KBajpaTa MOMMJIKM arnpokcumartii. Ilix manoo moMuikomo po3yMi€Tbes PI3HUIS MiXK BXiTHOIO Ha-
MPyToIo MpuiiMaya i CyMOoIO CUTHAJY 31 CTPYKTYPHO JeTepMiHoBaHUMHE 3aBajiaMu. [lepina BeJIMunHa MOMUJIKU O0YKMCITIOETHCS B TPUITYIIEHH]
PO HAsIBHICTD CUTHAIY B CyMIIi 31 CTPYKTYPHO /IeTEPMiHOBAaHUMY 3aBagaMu. JIpyra BeJMYiHA TOMIIKI OGUICTIOETHCS B MIPUMYIIEHH] PO
BiZICYTHICTD curHaJy B 1iii cymimii. IIlymMoBa KOMIIOHEHTa BBAKAETHCS IPUCYTHHOIO B 000X BUIaKaxX. PilleHHs BIANOBIAa€ KaHaTy 3 MEHIIIOO
BEJIMUMHOI0 CEPENHBOTrO KBajpara moMuiku. [logana 6J0K-cXeMa IPUCTPOI0. AHAITHYHUM IIJITXOM TIOKA3aHO, M0 CEPEIHS BEJIMYNHA MO-
MUJIKU PO3T3HABAHHST CUTYAIlill HaSBHOCTI 260 BiZICYTHOCTI CUTHAJTY Ha JiBa TIOPSIIKU MEHIIA, aHK IPUITYCTUMA 32 HOPMATUBHIMHI BUMOTaMH.
Buicoka 3aBajocTiiiKicTh PO3pOOIEHOT0 TIPUCTPOIO 03BOJIUTH iABUIUTH O€31eKy PyXy MOI3/iB.

Ki040Bi c10Ba: CTPYKTYPHO J€TePMiHOBaHA 3aBa/ia, BiIHOIIEHHST IPABIOMOAIOHOCTI, ONTHMAIbHE PO3PI3HEHHS CUTHAIB, PETYII0OBAHHS
PyXy HOI3/1iB.
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PO3POBKA METOZIY KOJYBAHHS CJIVKBOBUX JAHHUX B CHCTEMAX KPUIITOKOMIIPECIFIHOTO
ITPEJCTABJIEHHS 30BPAKEHD (103—115)

B. B. bapannik, C. O. Ciguenko, H. B. bapannik, B. B. Bapannix

TTonut Ha 3abe3nedents KoHdieHiiHoCTI 300paskennb crae aepani Ginbire. [Tpu 1boMy 3abe3reueHtst KOHDIIeHIITHOCTI BifeoiH-
(opmartii HeOOXiTHO OPraHi30ByBAaTH 3a YMOBH 3a0€3IeYeHHs il TOCTOBIPHOCTI i3 3aJaHOI0 YaCOBOIO 3aTPUMKOIO B 06pOoOII Ta mepenaui.
Jlnist BUDITIEHHST 1AaHOI TIPOOIEMI MOKYTh 3aCTOCOBYBATIICST METOIN KPUIITOKOMIIPECITHOTO TIpe/icTaBIeH st 300pakenb. Bonn mpusHaveni
JUISE OJIHOYACHOTO 3abe3Ieder st KoMIpecii Ta 3axucty Bigeoindopmaiii. B sikocti Kioua KpUITOKOMIIPECIHOTO MepeTBOPEHHS BUCTYIIA€
CJIy>K6OBa ckiagoBa. OnHak BoHa Ma€ 3HauHU o6car. Bin cranosuts 25 % Bif 06c51ry BUXIZIHUX Bijieoganux. Po3pobieno Metox KOJlyBaH-
HS CUCTeM CJTy’KOOBUX CKJIAZ0BUX B AndepeHIiioBaHoMy 6as3nci Ha APyroMy KacKa/i KPUITOKOMITPECIITHOTO MPeICTaBIeHHS 300PakeHb.
OcHOBOIO MeTOMY € po3pobiieHa cxema JiiHeapu3aliii JanuX 3 TPUBUMIPHUX KOOPANHAT MPEACTABIEHIS ¥ IBOBUMIPHOI MATPHIL B OHOBHU-
MipHY KOOPAMHATY /TSI B3AEMHO-0/IHO3HAYHOTO YSIBJIEHHS I[bOTO eJleMeHTa y BeKTopi. JIiHeapusaliisi opranisoBy€eThCs B TOPH30HTATIBHOMY
HampsAMKY 1o psakax. Ha ocHOBI po3pobiieHoro mMetony (GopMyeThesi HeAeTepMiHOBAHA KUIBKICTh KOAOBUX BeJMYUH iH(pOpMamiiHux
CKJIaJI0BUX. BOHN MaioTh HejeTepMiHOBaHY A0BKUHU Ta ¢HOPMOBaHI HA HeEeTEPMIHOBAHOI KiJIBKOCTI eeMeHTiB. 3a6e31euyeThesi HeBH-
3HAYEHICTh MO3UIIOHYBAHHS KPUITOKOMITPECIHIX KOJIOTPaM B 3aTaJbHOMY KOJOBOMY TIOTOII, 110 (PaKTHUYHO YCYBAE MOKJINBICTD iX He-
caHKIlioHOBaHOTO AendpyBants. Meto 3abesiedye 3MeHIneH st 00cAry ¢IyK60BO1 CKIa0BOI KpUIITOKOMIIpeciitnoi kogorpamu. O6esr
cyk60BUX MaHUX CTAHOBUTH 6,25 % Bij 06CATY BUXIIHUX Bigeomanux. Meron 3abe3neuye A01aTKOBE 3MEHIIEHHS 0OCITY KPUITOKOMII-
peciiiroro npecraBieHns 300paskenb 6e3 BTpaTu sKoCTi iHdopMariii 1oxo BUXigHUX Bigeoqannx B cepeaubomy Bia 1,08 mo 1,54 pasu B
3aJI€5KHOCTI BiJl CTYHEHs iX HACHIEHOCTI.

Kii04oBi cioBa: KpUIITOKOMIIPeCist, ciysk60Ba CKIa0Ba, 3aXKcT iHdopMallii, aBaiova cxema, audepeniiioBannii 6asuc.
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PO3POBKA MOJIEJII IIIICUCTEMU ITIPOTHO3YBAHHA 3MIH MAPIIPYTIB NEPEJTAYI TAHMX B MOBLJIbHUX
PAIOMEPEKAX CIIEHIAJIBHOT'O ITIPU3HAYEHHS (c. 116—125)

A. C. HiBiupkwuii, C. B. Campuuk, B. /1. Toab, I1. T. Cugopkin, A. C. Cropuax

B poGoti BupilnyBasocs TUTaHHsST MIOAO MOKPAIEHHS SKOCTI 0OCIYyrOBYBaHHS CHCTEMH YIIPABJIiHHS MOOIILHUX pagioMepek. SIilcHeHo
aHasi3 cdepu MPOTHO3YBAHHS, [0 CTOCYIOTCSI METOIB SKOCTI 0OCIYTOBYBaHHS MOOLILHIX PAZiOMEPEK CIEIialbHOIO MPU3HAYEHHSI, 30KpeMa
[IPOTHO3YBAHHSI 4acy MepeBaHTaKeHHsI MapIIPYTiB Hepe/iadi faHnX. 3'sICOBaHO, 10 /IaHi METO/IN BUKOPUCTOBYIOTHCS Y MIPOBOJIOBHX Ta KOMIT TOTEPHUX
Mepeskax, TPAIoioTh Ha MEPEKEBOMY Ta KaHaJIbHOMY PIBHsX. BUCBIT/ICHO 6a30Bi mapamMeTpr MPOTOKOJIB KAaHAJIBHOTO Ta MEPEKEBOTO PIiBHIB
MOOLIBHIX pagioMepek. [TpoananizoBaHo METOIM MPOTHO3YBAHHS: YacOBOI eKCTPAIOJIALl, MPIYUHHOTO 3B'I3KY, eKCIIePTHI Ta BKasaHi OCHOBHI
Hezosiky. TTokazano mMoze/ b cucTeMu YIpaB/IiHHA MOOLIBHUX PafioMepesk 3 MiZCHCTeMOIo porHosyBats. Orcari 0coOIMBOCTI MOGLIBHIX
pagioMepex, siki GOPMYIOTH BUMOIM 0 METOAIB MapiipyTusaifi. BUCYHYTO MHOXHHY BUMOI IO MOZE CHCTEMH YIPABJIHHSI MOOLTBHIX
pagioMepe. 3arpPOIOHOBAHO CTPYKTYPY MOJEJI CHCTEMH YIPABIIHHSI MOOITBHIX PajlioMepesk 3 BIOCKOHAIEHOIO T/ICHCTEMOIO TIPOTHO3YBaHHSI.
Ha ocHOBi reHeTHYHUX aJTOPUTMIB BUPIIIeHi TTOCTAaBJeH] 3aBIAHHS, 10 BUHUKAIOTh B TIPOIeCi imeHTndikaltii, HaBYaHHsI Ta MPOTHO3YBAHHS Y
miziencreMi poruosyBantst. DyHKIIOHYBaHHSI MPOLECiB MOJSITae Y MOOY0BI 6a3y MPaBUJI, HATIPABIEHNX HA BUSIBJIEHHS ICTOTHUX 3aJIEKHOCTEN
y THMYacoOBOMY Psijli Ha OCHOBI 3aCTOCYBaHHS I'€HETHYHOTO aaroputMmy. B OCHOBI JIeXKHTh BHUKOPHCTAHHSA €BOJIOLIMHUX HPUHIMIIB TIOHIYKY
ONITUMAIGHOTO PillleHHs. 3aCTOCYBAHHsI 3alIPOTTOHOBAHOI MO/IETI I03BOJINTD 37IHCHIOBATH iIeHTHMIKAIIO B PEXKIIMI PeaTbHOTO 4acy Ta CyTTEBO
THBUIIUTE SIKICTh 06CTyTOBYBaHHS MOOLTBHIX pagioMepex. HajacTb MOKIIMBICTD 30LIBINATH MIBUAKICTD Ta 00'€M JaHuX, siki 06pOOIIOThCS Y
poiteci GyHKI[IOHYBaHHS, MOKPAIIUTH SIKICTh Ta JI0OCTOBIPHICTD TPOTHO3YBAHHS 3MiH MAPIIPYTIiB Mepeiadi JaHmX.

KmiouoBi cioBa: pagiomepeska, [aHi, YIpaBJliHHsS, IIPOTHO3YBAaHHS, MOje/Jb, MapUIPYTH3allis, HepeBaHTaKEHHS, ifeHTHdiKaris,
IHTeJIEKTyaJTi3aIlist, aJIrTOPUTM.



