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This paper reports the analysis of a forecasting problem based
on time series. It is noted that the forecasting stage itself is preceded
by the stages of selection of forecasting methods, determining the
criterion for the forecast quality, and setting the optimal prehistory
step. As one of the criteria for a forecast quality, its volatility has been
considered. Improving the volatility of the forecast could ensure
a decrease in the absolute value of the deviation of forecast values
from actual data. Such a criterion should be used in forecasting in
medicine and other socially important sectors.

To implement the principle of competition between forecast-
ing methods, it is proposed to categorize them based on the values
of deviations in the forecast results from the exact values of the
elements of the time series. The concept of dominance among
forecasting methods has been introduced; rules for the selection of
dominant and accurate enough predictive models have been defined.
Applying the devised rules could make it possible, at the preceding
stages of the analysis of the time series, to reject in advance the
models that would surely fail from the list of predictive models
available to use.

In accordance with the devised method, after applying those
rules, a system of functions is built. The functions differ in the
sets of predictive models whose forecasting results are taken into
consideration. Variables in the functions are the weight coefficients
with which predictive models are included. Optimal values for the
variables, as well as the optimal model, are selected as a result of
minimizing the functions built.

The devised method was experimentally verified. It has been
shown that the constructed method made it possible to reduce the
forecast error from 0.477 and 0.427 for basic models to 0.395 and to
improve the volatility of the forecast from 1969.489 and 1974.002
to 1607.065
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Time series data analysis and forecasting tool for studying the
data on the use of network traffic is very important to provide
acceptable and good quality network services, including network
monitoring, resource management, and threat detection. More and
more, the behavior of network traffic is described by the theory of
deterministic chaos. The traffic of a modern network has a complex
structure, an uneven rate of packet arrival for service by network
devices. Predicting network traffic is still an important task, as

forecast data provide the necessary information to solve the problem
of managing network flows. Numerous studies of actually measured
data confirm that they are nonstationary and their structure is
multicomponent. This paper presents modeling using Nonlinear
Autoregression Exogenous (NARX) algorithm for predicting net-
work traffic datasets. NARX is one of the models that can be used to
demonstrate non-linear systems, especially in modeling time series
datasets. In other words, they called the categories of dynamic feed-
back networks covering several layers of the network. An artificial
neural network (ANN) was developed, trained and tested using the
LM learning algorithm (Levenberg-Macwardt). The initial data for
the prediction is the actual measured network traffic of the packet
rate. As a result of the study of the initial data, the best value of the
smallest mean-square error MSE (Mean Squared Error) was ob-
tained with the epoch value equal to 18. As for the regression R, its
output ANN values in relation to the target for training, validation
and testing were 0.97743. 0.9638 and 0.94907, respectively, with an
overall regression value of 0.97134, which ensures that all datasets
match exactly. Experimental results (MSE, R) have proven the
method’s ability to accurately estimate and predict network traffic.

Keywords: one-dimensional time series, NARX model, forecast-
ing, neural network, nonlinear autoregression.
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Many modern industrial production facilities consist of sequen-
tially operating systems with a continuous supply of technological
product. The task of stabilizing the qualitative and quantitative para-
meters of output products at all stages of such production is a very dif-
ficult task and often leads to additional time and money costs. There-
fore, improving the efficiency of these processes is a relevant issue.

A review of analogous solutions to this type of problem revealed
the variability of their authors” approaches. However, all of them are
aimed at optimizing existing control trajectories, rather than creat-
ing a new, more accurate trajectory.

Earlier, as part of the description of the basic principles of struc-
tural and parametric optimization of the management of production
processes of this type, only the improved work of technological sub-
systems was reported.

This paper describes the principles of control over the proposed
dual buffering system and its interactive interaction with other tech-
nological subsystems.

The introduction of buffering systems makes sequential techno-
logical subsystems more independent of each other. That makes it
possible to increase the degree of freedom for each control subsystem
and thereby improve the efficiency of finding the optimal mode of
operation of the entire cybernetic system.

A conceptual model of the dual buffering system was built,
the stabilization of the quantitative parameter at the output of the
buffering system was substantiated through the development of an
adaptation mechanism, and simulation modeling of the synthesized
system was carried out.

The study shows that the use of buffering systems could improve
the quality of energy utilization and reduce the wear of technological
mechanisms by 14 % in general.

Keywords: dual buffering system, interactive interaction, adap-
tive control system, reserve levels.
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In the paper, the method of straight lines approximately solves
one class of optimal control problems for systems, the behavior of
which is described by a nonlinear equation of parabolic type and
a set of ordinary differential equations. Control is carried out using
distributed and lumped parameters. Distributed control is included
in the partial differential equation, and lumped controls are con-
tained both in the boundary conditions and in the right-hand side of
the ordinary differential equation. The convergence of the solutions
of the approximating boundary value problem to the solution of the
original one is proved when the step of the grid of straight lines tends
to zero, and on the basis of this fact, the convergence of the approxi-
mate solution of the approximating optimal problem with respect to
the functional is established.

A constructive scheme for constructing an optimal control by
a minimizing sequence of controls is proposed. The control of the
process in the approximate solution of a class of optimization prob-
lems is carried out on the basis of the Pontryagin maximum principle
using the method of straight lines. For the numerical solution of
the problem, a gradient projection scheme with a special choice of
step is used, this gives a converging sequence in the control space.
The numerical solution of one variational problem of the mentioned
type related to a one-dimensional heat conduction equation with
boundary conditions of the second kind is presented. An inequali-
ty-type constraint is imposed on the control function entering the
right-hand side of the ordinary differential equation. The numerical
results obtained on the basis of the compiled computer program are
presented in the form of tables and figures.

The described numerical method gives a sufficiently accurate
solution in a short time and does not show a tendency to «dispersion».
With an increase in the number of iterations, the value of the func-
tional monotonically tends to zero.

Keywords: nonlinear boundary value problems, functional con-
vergence, Pontryagin’s maximum principle, minimizing sequence.
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A method of structural and parametric assessment of the object
state has been developed. The essence of the method is to provide
an analysis of the current state of the object under analysis. The
key difference of the developed method is the use of advanced pro-
cedures for processing undefined initial data, selection, crossover,
mutation, formation of the initial population, advanced procedure
for training artificial neural networks and rounding coordinates.
The use of the method of structural-parametric assessment of
the object state allows increasing the efficiency of object state
assessment. An objective and complete analysis is achieved using
an advanced algorithm of evolution strategies. The essence of the
training procedure is the training of synaptic weights of the arti-
ficial neural network, the type and parameters of the membership
function, the architecture of individual elements and the archi-
tecture of the artificial neural network as a whole. An example of
using the proposed method in assessing the operational situation
of the troops (forces) grouping is given. The developed method
is 30-35 % more efficient in terms of the fitness of the obtained
solution compared to the conventional algorithm of evolution
strategies. Also, the proposed method is 20-25 % better than the
modified algorithms of evolution strategies due to the use of addi-
tional improved procedures according to the criterion of fitness of
the obtained solution. The proposed method can be used in decision
support systems of automated control systems (artillery units, spe-
cial-purpose geographic information systems). It can also be used
in DSS for aviation and air defense ACS, DSS for logistics ACS of
the Armed Forces of Ukraine.

Keywords: artificial neural networks, neural network training,
modified algorithm of evolution strategies.
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Many advanced recommender models are implemented using
matrix factorization algorithms. Experiments show that the quality
of their performance depends significantly on the selected hyperpa-
rameters. Analysis of the effectiveness of using various methods for
solving this problem of optimizing hyperparameters was made. It has
shown that the use of classical Bayesian optimization which treats
the model as a «black box» remains the standard solution. However,
the models based on matrix factorization have a number of charac-
teristic features. Their use makes it possible to introduce changes in
the optimization process leading to a decrease in the time required to
find the sought points without losing quality.

Modification of the Gaussian process core which is used as
a surrogate model for the loss function when performing the Bayes-
ian optimization was proposed. The described modification at first
iterations increases the variance of the values predicted by the
Gaussian process over a given region of the hyperparameter space. In
some cases, this makes it possible to obtain more information about
the real form of the investigated loss function in less time.

Experiments were carried out using well-known data sets for
recommender systems. Total optimization time when applying the
modification was reduced by 16 % (or 263 seconds) at best and re-
mained the same at worst (less than 1-second difference). In this case,
the expected error of the recommender model did not change (the
absolute difference in values is two orders of magnitude lower than
the value of error reduction in the optimization process). Thus, the
use of the proposed modification contributes to finding a better set of
hyperparameters in less time without loss of quality.

Keywords: Bayesian optimization, Gaussian process, covariance
function, matrix factorization, recommender systems.
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The problem of oil displacement was solved using neural net-
works and machine learning classifiers. The Buckley-Leverett model
is selected, which describes the process of oil displacement by water.
It consists of the equation of continuity of oil, water phases and Dar-
cy’s law. The challenge is to optimize the oil displacement problem.
Optimization will be performed at three levels: vectorization of calcu-
lations; implementation of classical algorithms; implementation of the
algorithm using neural networks. A feature of the method proposed in
the work is the identification of the method with high accuracy and
the smallest errors, comparing the results of machine learning classifi-
ers and types of neural networks. The research paper is also one of the
first papers in which a comparison was made with machine learning
classifiers and neural and recurrent neural networks. The classifi-
cation was carried out according to three classification algorithms,
such as decision tree, support vector machine (SVM) and gradient
boosting. As a result of the study, the Gradient Boosting classifier
and the neural network showed high accuracy, respectively 99.99 %
and 97.4 %. The recurrent neural network trained faster than the oth-
ers. The SVM classifier has the lowest accuracy score. To achieve this
goal, a dataset was created containing over 67,000 data for class 10.
These data are important for the problems of oil displacement in po-
rous media. The proposed methodology provides a simple and elegant
way to instill oil knowledge into machine learning algorithms. This
removes two of the most significant drawbacks of machine learning
algorithms: the need for large datasets and the robustness of extrapo-
lation. The presented principles can be generalized in countless ways
in the future and should lead to a new class of algorithms for solving
both forward and inverse oil problems.

Keywords: Buckley-Leverett model, neural network, machine
learning, architecture, metric, training.
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This paper considers the task of planning a multifactorial multi-
level experiment for problems with high dimensionality. Planning an
experiment is a combinatorial task. At the same time, the catastro-

phically rapid growth in the number of possible variants of expe-
riment plans with an increase in the dimensionality of the problem
excludes the possibility of solving it using accurate algorithms. On
the other hand, approximate methods of finding the optimal plan
have fundamental drawbacks. Of these, the main one is the lack of
the capability to assess the proximity of the resulting solution to the
optimal one. In these circumstances, searching for methods to obtain
an accurate solution to the problem remains a relevant task.

Two different approaches to obtaining the optimal plan for
a multifactorial multilevel experiment have been considered. The
first of these is based on the idea of decomposition. In this case, the
initial problem with high dimensionality is reduced to a sequence of
problems of smaller dimensionality, solving each of which is possible
by using precise algorithms. The decomposition procedure, which
is usually implemented empirically, in the considered problem of
planning the experiment is solved by employing a strictly formally
justified technique. The exact solutions to the problems obtained
during the decomposition are combined into the desired solution
to the original problem. The second approach directly leads to an
accurate solution to the task of planning a multifactorial multilevel
experiment for an important special case where the costs of imple-
menting the experiment plan are proportional to the total number
of single-level transitions performed by all factors. At the same time,
it has been proven that the proposed procedure for forming a route
that implements the experiment plan minimizes the total number
of one-level changes in the values of factors. Examples of problem
solving are given.

Keywords: planning of multifactorial multilevel experiment,
problem with high dimensionality, decomposition plan, exact plan.
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Stochastic chance-constrained optimization has a wide range
of real-world applications. In some real-world applications, the
decision-maker has to formulate the problem as a fractional model
where some or all of the coefficients are random variables with joint
probability distribution. Therefore, these types of problems can deal
with bi-objective problems and reflect system efficiency. In this pa-
per, we present a novel approach to formulate and solve stochastic
chance-constrained linear fractional programming models. This ap-
proach is an extension of the deterministic fractional model. The pro-
posed approach, for solving these types of stochastic decision-making
problems with the fractional objective function, is constructed using
the following two-step procedure. In the first stage, we transform the
stochastic linear fractional model into two stochastic linear models
using the goal programming approach, where the first goal represents
the numerator and the second goal represents the denominator for
the stochastic fractional model. The resulting stochastic goal pro-
gramming problem is formulated. The second stage implies solving
stochastic goal programming problem, by replacing the stochastic
parameters of the model with their expectations. The resulting de-
terministic goal programming problem is built and solved using Win
QSB solver. Then, using the optimal value for the first and second
goals, the optimal solution for the fractional model is obtained. An
example is presented to illustrate our approach, where we assume
the stochastic parameters have a uniform distribution. Hence, the
proposed approach for solving the stochastic linear fractional model
is efficient and easy to implement. The advantage of the proposed
approach is the ability to use it for formulating and solving any de-
cision-making problems with the stochastic linear fractional model
based on transforming the stochastic linear model to a deterministic

linear model, by replacing the stochastic parameters with their cor-
responding expectations and transforming the deterministic linear
fractional model to a deterministic linear model using the goal pro-
gramming approach.

Keywords: Stochastic Models, Fractional Programming Prob-
lems, Goal Programming, Joint Probability Distribution.
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PO3POBKA METO/1Y IIOBY/IOBU OIITUMAJIBHOI MOJIEJII IPOTHO3YBAHHSI YACOBUX PSI/IIB HA OCHOBI
MMPUHITAITY KOHKYPEHIIIT (c. 6-11)

0. I0. Myzeca, I. ®@. IloexaHn, T. A. PaxisiziioBa, O. M. BapanoBcbkuii

Bukonamno anastia mpobieMir IPOTrHO3YBAHHST Ha OCHOBI 9acOBUX PsiiiB. Binsnadewo, 1o eramy BiacHe TIPOTHO3YBAHHST TIEPEAYIOTH €TAIN
BiZtGOPY METO/IB IIPOTHO3YBAHHsI, BU3HAYEHHS KPUTEPIIO SIKOCTI IIPOTHO3Y Ta 3a/[aHHsI ONTHMAJILHOrO KPOKY TiepeicTopii. Sk omuH 3 Kpure-
PiiB SIKOCTI IPOTHOZY PO3IJISAAAETHCST HOTO BOMATUIIBHICTD. [TOKpanieHHs BOMATHABHOCTI TPOTHO3Y 03BOJIHTH 3a0€31eYnTH 3MEHIIEHHST aGCo-
JIIOTHO1 BEJIMYIHI BiIXUJICHHS TTPOTHO3HUX 3HAYECHD BiJl PEATbHUX JaHWUX. Takiii KpUTEPiii AOIiIbHO BHKOPUCTOBYBATU MIPH MMPOTHO3YBAHHI
B ME/IUIUHI Ta IHITNX CYCIIJIBHO BaXKJIUBUX Tasly3sX.

[lns peamizariii IpUHINITY KOHKYPEHIIi Mi’X MeTOJaMW ITPOTHO3YBAHHS ITPOTOHYETHCS BUKOHYBATH iX Kiaacudikalliio, BUXOIIUN i3
BEJIMYMH Bi/[XUJIEHb Pe3yJIbTaTiB IIPOrHO3Y BiJl TOYHNX 3HAYEHb €JIEMEHTIB 4acoBOIO Psiiy. BBe/IeHO OHATTS IOMIHYBaHHS Mi’K MeToJaMu
MIPOTHO3YBaHHS Ta BU3HAYEHO MPABUJIA IS BiTOOPY MOMIHYIOUUX i OCTATHBO TOYHUX NMPOTHO3HUX Mozeseil. BUKopuctanus po3pobiaeHnx
TIPABUJI IO3BOJIUTD HA IOIEPEAHIX eTarax aHaji3y 4acoBOTO Py 3 MepeJliKy JOCTYITHUX /10 BUKOPUCTAHHS IIPOTHO3HUX MO/leJiell BI/IKMHYTH
3a3/1aJIeTi/lb IPOTPALIIHI.

BianosinHo 10 po3pobIeHoro MeToy, Mic/as 3aCTOCYBaHHs 3a3HaYeHMX MPABHJI, BUKOHYEThCs MOOyA0Ba cucteMu (ynkiiii. OyHkii
BiAPI3HSIOTHCS HAGOPaMIU IIPOTHOZHUX MOJIEJIEHT, PE3YIbTaTU TIPOrHO3YBAHHS SIKUX GEPYThCsS 10 yBaru. 3MiHHUMU y (HYHKIIAX € Barosi Koe-
(irienTr 3 AKMME TIPOTHO3HI MOJIEJI BKIIOYAIOTHCS y HUX. ONTHMaIbHI 3HAYEHHS 3MIHHUX Ta ONTUMAIbHA MOJIEb 00MPAIOTHCST B PE3YJIbTaTi
Minimizaiii mobypoBannx GyHKIiii.

BukonaHo ekcriepumeHTanbHa Bepudikaiiss pozpobiaenoro metomy. [TokazaHo, Mo po3pobIeHnii METO 03BOJIUE 3MEHIIUTH TTOXUOKY
nporuosyBans 3 0,477 1 0,427 nust 6azoBux mMojedeii 10 0,395 Ta mokpamuT BoJaTuibHicTh iporuosy 3 1969,489 ta 1974,002 xo 1607,065.

KmoyoBi cioBa: yacoBuii psiji, IOMiHY04i IIPOrHO3HI MOJIeJIi, BOJIATHIIbHICTh, TOYHICTD IIPOrHO3Y, OITHMAJIbHA MOJIEJIb.

DOL: 10.15587/1729-4061.2021.242442
3ACTOCYBAHHS HEMIPOHHOI MEPESKI NARX JIJISI IPOTHO3YBAHHS OJJHOBUMIPHOTO YACOBOTO
PSIZY (c. 12-19)

Tansaule Serikov, Ainur Zhetpisbayeva, Sharafat Mirzakulova, Kairatbek Zhetpisbayev, Zhanar Ibrayeva, Aray Tolegenova,
Lyudmila Soboleva, Berik Zhumazhanov

JUist Ha/IaHHST SIKICHUX MEPEKEBUX MOCIYT, BKIIOYAIOYN MOHITOPMHT MEPESKi, YIIPABIIHHSI PeCypcaMu Ta BUSIBJICHHSI 3arpo3 HeOOXiTHUIT iH-
CTPYMEHT aHaJli3y Ta IIPOTHO3YBAHHS JAHIX YaCOBUX PSIIB /111 BUBUEHHS IAaHNX IIPO BUKOPUCTaHH: MepeskeBoro Tpadiky. /luist onucy noseiiHkn
MepeskeBoro Tpadiky Bce dactilie BUKOPUCTOBYETBCS TEOPist ileTepMiHOBaHOTO Xaocy. Tpadik cydacHOl Mepeski Mae CKIIa/IHy CTPYKTYPY, HepiB-
HOMIPHY IIBUIKICTh HAIXOKEHHS MAKETIB [UIsl 0OCTYyTOBYBAHHS MEPEXKEBUMI TIPUCTPOSIMIL. [IporHo3yBarts MepeskeBoro Tpadiky sk i pamiiie
3AIMIIAETHCS BAsKJIMBIM 3aBIaHHSIM, OCKLJIbKI TPOTHO3HI [IaHi Haal0Th HeoOXiiHy iH(DOPMAILiO Ui BUPILIEeHHS IPOGIEMU YIIPABJIHHS MEPesKe-
BUMH TIOTOKaMU. UucsieHHi ocipken st (hakTHIHO BUMIPSHUX JaHUX MiATBEP/UKYIOTh iX HECTAIIOHAPHICTD 1 6araTOKOMIIOHEHTHY CTPYKTYPY.
¥ nawiit po6oTi 1751 MPOrHO3yBaHHsT HAGOPIB TAHKMX MEPEKEBOTO TPadiKy MPEACTABIEHO MOJIETIOBAHHST 3 BUKOPUCTAHHSIM aJITOPUTMY HEJHIHHOT
asroperpecii i3 3oBHimHiM Bxog10M (NARX). NARX € oznieio 3 Mosiesieii, siki MOJKHAa BUKOPUCTOBYBATH /ISt JIEMOHCTPAILii HETIHIITHIX cucTeM,
0COGJIIBO TIPY MOZIETIOBAHH] HAGOPIB TAHITX YACOBHUX PSIIiB. [HIIMMIT CJTOBaMI, KaTeropii IMHAMIYHITX MEPEK 3BOPOTHOTO 3B’SI3KY, 110 OXOTLITIOI0TH
KiJibKa PiBHIB Mepexi. 3 BUKOpUCTAHHsM aroputMy HaBuanHs JlesenGepra-Mapksapara Oysa po3po0ieHa, HaBUEHA 1 TPOTECTOBAHA TITyJYHA
netiponia Mepeska (IITHM). Buxianmvm ganuvu 715t TporHo3yBaHis € (GakTUdIHa BUMipsTHA MIBUAKICTH TTepeiadi TakeTiB B MepeskeBoMY Tpadiky.
B pesysibrari BUBUEHHST BUXIZAHUX JAAHUX OYJI0 OTPUMAHO Halikpalie 3HaYeHHs HaiiMeHIol cepearbokBaaparndnoi noxuoku (MSE) 3i snauen-
uam enoxw, pisnuM 18. Ilo crocyernes perpecii R, ii suxiani swavennsa [HTHM 1o BizHOmeHHIO /10 iTHbOBOTO TMOKa3HUKA HABYAHHS, TePEeBIpPKN
i TecryBanms ckmanu 0,97743, 0,9638 i 0,94907 BinmosinHo, mpu 3arasbHomy 3Hadenni perpecii 0,97134, 1o rapanTye TOYHY BiITOBiIHICTb BCiX
HabopiB nanux. Pesymbratu excniepumentis (MSE, R) f0Besi 31aTHICTh METO/Y /10 TOYHOTO OIIHIOBAHHST | IPOTHO3YBAHHS MEPEKEBOIO TPadiKy.

KuouoBi ciroBa: ogHoBUMIpHMIT yacoBwuil psi, Moesb NARX, nporHos3yBanist, HellpoHHA MepPeska, HeJTiHIlHa aBTOperpecisi.
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PO3POBKA IHTEPAKTUBHOI B3AEMO/IIT IYAJIbHUX CUCTEM BY®EPUSAIIIL I CUCTEM IEPETBOPIOBAJIbHOTO
KJIACY 3 BE3ITEPEPBHOIO IIOJAYEIO TEXHOJIOTTYHUX ITPOAYKTIB (c. 20-25)

I. A. JIyuenxo, C. C. KoBaius, B. K. Turtiok

Barato cyJacHix MpOMUCIOBIX BUPOOHUIITB CKIAZAETHCS 3 TOCITIZIOBHO TIPAIIIOIOYNX CHCTEM 3 Ge3epepBHOIO MOIAYE0 TEXHOIOTIIHOTO MPo-
JYKTY. 3aB1aHHst crabimisarii sKicHoro i KiJbKiCHOTo mapameTpiB BUXIZHOT MPOAYKILI Ha BCIX CTa/isIX TAaKMX BUPOOGHUIITB € IOCUTD CKJIaHUM 3aB/aH-
HSIM 1 9acTo Bejie 3a 00010 JI0IATKOBI YacoBi Ta rporosi Butpari. ToMy HifBUINEHHST ehEeKTUBHOCTI JIAHUX MPOIIECIB € aKTYaIbHUM 3aBIaHHSIM.

Oruisar anasioriB pillleHHst 3a/1a4i [AHOTO THUITY TI0KA3aB Pi3HO-BapiaHTHICTH MiZIXO/IB aBTOPIB. AJie BCi BOHU CIIPSIMOBAHI HA ONTUMI3aIliio
ICHYI0OUNX TPAEKTOPIll YIPABIiHHSA, 8 He HA CTBOPEHHST HOBOI, GiJIbIIl TOYHOT TPAEKTOPII.

Pawirie, B paMKax OIKMCY OCHOBHUX MPUHIIUITB CTPYKTYPHO-TIAPAMETPHIHOI ONTUMI3aIlii yIIpaB/IiHHsT BUPOOHUUYKX MTPOIECIB AHOTO THITY,
GyJia Ipe/ICTaBJIeHA TIIbKI BIOCKOHAIEHA POOOTA TEXHOJIOITUHUX MCHCTEM.

¥V maniit poboTi oricaHi TPUHINIH YIPABIiHHS 3alIPOTIOHOBAHOI AyalbHOI crcTeMu Oydepusariii i ii iHTepaKTHBHE B3AEMOIIS 3 IHITUMI
TeXHOJIOTIYHUMHU ITiICHCTeMaMI.



Buposazskents cucrem Oydepusaitii poOUTh TOCTI0BHI TeXHOJIOTIYHI TiAcKCTeMH GLIbIN He3aJeKHUMU OUH Bij oxroro. e nossosisie
3611bIUTH CTYIIHD CBOGO/M /U1 KOKHOI T/ICUCTEMN YIIPABJIHHS | THM CAMUM HiZABUIUTH e(DEKTUBHICTD TONIYKY ONTUMAIBHOTO PEXKUMY
poboTH Beiel KiGepHeTUIHOT CHCTEMH.

Byuia cTBopena KoHIenTyanbHa MOJEb AyaibHol cuctemu Oydepusaitii, o6rpynToBana crabiiisaiiis KiJbKiCHOTO IapamMmeTpa Ha BUXO/I
cucremu Oydepusaitii 3a paxyHOK PO3POOKH MEXaHi3My aJlalTarlii i IPOBeAeHO iMiTalliiiHe MOIETIOBAHHS CHHTE30BAHOI CHCTEMH.

TIpoBeieHi MOCIIIKEHHS TOKA3YOTh, 110 BUKOPUCTAHHS cHCTeM Oydhepu3allii 03BOJISE MiABUIIUTHU SIKICTh BUKOPICTAHHS €HEPTOPECYP-
CiB 1 3MEHIIINTH 3HOC TEXHOJIOTTYHUX MeXaHi3MiB B 1isiomy Ha 14 %.

KiiouoBi caoBa: ayasbiia crctema Oydepusallii, iHnTepakTHBHA B3a€MO/Iisl, aJanTHBHA CHCTeMa YIPaBJIiHHs, PiBHI 3aIacis.
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IOCJIIKEHHS OJTHOTO KJIACY 3AJIAY ONITUMAJIBHOTO YITPABJIIHHS CHCTEMAMM 3 PO3IOILTIEHIMHA
ITAPAMETPAMH (c. 26-33)

Kamil Mamtiyev, Tarana Aliyeva, Ulviyya Rzayeva

¥ poboTi 3a TOTTOMOT0I0 METOMY TPSIMUX HAOIMKEHO BUPINITYETHCS OJNH KIIAC 33/1a9 ONTHMATBHOTO YIPABIIHHS CHCTEMAMH, TTOBETiHKa
SKUX OMKMCYEThCs HEJIIHIAHUM PIBHAHHAM MapaboJiuHOTO THIY Ta HaGOpPOM 3BMYANHUX aAudepeHIialbHuX PiBHAHD. YIPaBIIHHA 3/iiic-
HIOETHCS 3 BUKOPUCTAHHAM PO3TOJITEHNX i 30cepesKeHnx ImapameTpis. Posmozisene ympasiinaa BKIOUEHO B Audepeniiaabie PiBHAHHS
B YACTUHHUX TIOXIJIHUX, B TOI Yac sIK 30CepeKeHi YIPaBIiHHs MICTATHCS SIK B TPAHMYHUX YMOBAX, TaK i B MPaBiil 4acTUHi 3BUYANHOTO M-
(epenuianbHOTO piBHSAHHS. [l0BEICHO 301KHICTH PO3B’I3KIB HAGIMKEHOT KpaiioBol 3a/1aui 10 PO3B’I3Ky BUXIIHOI IIPU MIParHeHHi KPOKY CiTKu
MPSIMUX 710 HYJIst, 1 Ha il mificTaBi BCTaHOBJIEHO 301KHICTh HAOJIMIKEHOTO PO3B’SI3KY HaGIMAKEHOT ONTUMAJILHOT 3aa4i 3a (DYHKILIOHATIOM.

3aInpornoHOBaHO KOHCTPYKTUBHY CXeMy HOOYA0BU OLTHMAILHOTO YIIPABJIiHHI 38 MIHIMI3YI0UO0IO OCII/[OBHICTIO yIPABIIiHb. YIIPABIIHHS
MPOIECOM TIPH HAGJIMAKEHOMY PO3B’sI3aHHI KJIacy 3ajiad ONTHMI3allil 3/iHCHIOETHCS HAa OCHOBI TIPUHIMITY MakcuMyMy TTOHTpsTiHA 3 BUKOpHC-
TaHHSIM METOAY MpsiMuX. [[JIs1 YHCEeTbHOTO PillleHHs 3a/1a4i BUKOPHCTOBYETBCS CXEMa [POEKILii rpajiieHTa 3i crieriaibHuM BUGOPOM KPOKY, 1110
Ja€ 3015KHY MOCJIIOBHICTH B TIPOCTOPI yripasJinust. IIpecTaBieno yncesbHe pillleH st O/IHI€T BapianiiiHoi 3a/1a4i 3a3Ha4€HOTr0 THITY, TIOB’sI3a-
HOI 3 O/IHOBUMIPHUM DPiBHIHHSIM TETJIOTPOBIHOCTI 3 TPAHUYHUMEI YMOBaMHU pyroro poxay. Ha dyHKkilito ynpaBminms, 110 BXOAUTH B PaBy
YACTUHY 3BUYAIHOTO JuQepeHiiiaibHOro PiBHIHHS, HAKJIAIAETHCS OOMEKEHHs y BUTJIs HepiBHOCTI. YncesnbHi pe3y/ibrati, OTpuMaHi Ha
OCHOBI CKJIaJICHOT KOMITTOTEPHOI TPOrpamMi, IPEJACTABICH] Y BUTJISI TabJIHIlh | MATIOHKIB.

Onucanuii yncesbHUI METO 1a€ IOCUTh TOYHE PIllleHHs 3a KOPOTKUI Yac i He NposBJIge TeHJIEHIT 10 «po3kumy». [Ipu s6inbienni
KiJIbKOCTI iTepaltiit 3HaueHHs (HyHKILIOHATY MOHOTOHHO IIPAarHe /10 HYJIS.

KiouoBi caoBa: Hesiniiini Kpaifosi 3azaui, pyHKIoHaTbHA 301KHICTD, IPUHII MakcuMyMy [ToHTpsAriHa, MiHIMI3yi0Ya OC/IOBHICTD.
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PO3POBKA METO/IUKH CTPYKTYPHO-IIAPAMETPUYHOT OIITHKU CTAHY OB’ €EKTY (c. 34-44)

Qasim Abbood Mahdi, P. M. JKusoroscbkuii, C. I. KpaBuenko, 1. B. Bopucos, O. B. Opuios, 1. B. Ilanuenko, €. O. Kusuio,
A. B. Kymuun, /1. I. Korrosckos, C. M. Borouriii

I[TpoBeneHO PO3POOKY METOAMKI CTPYKTYPHO-TTAPAMETPUYHOI OIIHKI cTany 06'ekTy. CyTHICTh METOIMKH TIOJISITAE B 3abe3eveH i aHari3y
MOTOYHOTO CTaHy O0’€KTY, 10 aHATI3y€eThes. KI0U0BOIO BIIMIHHICTIO PO3POOJIEHOT METOANKY, € BUKOPUCTAHHS YIOCKOHAIEHHUX MPOIELYD
00pO6JIeHHST HEBU3HAYECHUX BUXIIHUX JAHUX, CEJIEKIL], CXpelyBanHs, MyTailii, (hOpMyBaHHsS MOYATKOBOI MOMYJIAIi, YIOCKOHAJIEHOI T1PO-
Le/lypy HaBYaHHS IITYYHUX HEHPOHHUX MEPEX Ta OKPYIVIEHHS KOOPJAMHAT. BUKOpMCTAaHHS METOAMKM CTPYKTYPHO-IIAPAMETPUYHOI OLIHKI
cTaHy 00’€KTy 03BOJISIE TABUINTH OMEPATUBHICTH OIHKU cTany 00’ekry. O6’€KTUBHUIT Ta MOBHUIT aHAJI3 J0CATAETHCS BUKOPHCTAHHIM
VIOCKOHAIEHOTO aJITOPUTMY €BOJIOMIHIX cTpaTeriit. CyTHICTH MPOIEAyPH HABYAHHS MOJISITAE B TOMY, 10 BiIOYBAETHCS HABYAHHS CHHAII-
THYHUX Bar MITYYHOI HEIIPOHHOI Mepeski, THITy Ta napameTpiB (DyHKIIIT HAJIEKHOCTI, a TAKOK apXiTEKTYPH OKPEMUX €JIEMEHTIB i apXiTeKTypn
mTYy4HOI Heifponoi Mepeski B istomy. HaBemennii mpukiiaz BUKOPUCTAHHS 3aIIPOITOHOBAHO] METOANKH Ha MPUKJIA/ OT[IHKHU CTaHy OTlepaTUB-
HOT 06CTaHOBKH yrpynoBaHHs Biiich (cuir). Pospobiena metonuka mae Ha 30—35 % Ginbiny eeKTUBHICTD 32 KPUTEPIEM MIPUAATHOCTI OTPH-
MAaHOTO PillleHHs B TOPIBHSHHI 3 KJIACHYHUM aJITOPUTMOM €BOJIOLIHHNX cTpareriit. Takosk 3anpornonoBana MeTojinka € kpaiioio Ha 20—-25 %
y TIOPiBHAHHI 3 MOAM(IKOBAHNMHI aJITOPITMAMI €BOJIOIIIHUX CTPATeriil 32 PaXyHOK BUKOPHUCTAHHS J0JJATKOBHX Y/IOCKOHAJICHHX MTPOIIELYP
32 KPUTEPIEM IPUIATHOCTI OTPUMAHOTO pimieHHs. IIpONOHyETbCS BUKOPUCTAHHS 3aIIPOIIOHOBAHOI METOUKU B CHCTEMAaX IJITPUMKU IIPU-
WHATTS pillleHb aBTOMATU30BAHUX CHCTEM YIPABJIHHS (apTUJIEPIHCHKUMU MiAPO3/igaMu, reoin(opMaIliiHuX CUCTEM CIIeIiaJbHOTO MPH-
sHavyenHs ). Takox moxksuso Bukoprcranis CIITIP ACY asiauieto ta nporumnositpsinoi oboporu, CITIIP ACY sorictuutoro 3abesinedeHHs
36poitanx Cnat Ykpainm.

KurouoBi ciioBa: 1iryyHi HelPOHHI MepesKi, HABYaHHSI HEHPOHHUX MEPEsK, MOAN(DIKOBAHUIN aJITOPUTM €BOJIOIIITHUX CTpATeriil.
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PO3POBKA METOJIY ONITUMI3ALIIL ITIIEPIIAPAMETPIB J1JI1 PEKOMEHJIAIIHUX MOJIEJIEIL HA OCHOBI
MATPUYHOI ®AKTOPUSBAIIII (c. 45-54)

A. A. Heuvaes, B. 0. Meabuos, . A. Crpabukin

BaraTto mepemoBux peKOMeHIANINHUX MOJIeIell peati3oBaHi 3 BUKOPUCTAHHSIM aJTOPUTMIB MaTpuuHoi daxkTopusarii. ExcriepumenTi
MOKA3Y0Th, M0 SIKICTh X POOOTH 3HAYHO 3AJIEKUTH BiJl 0OpaHuX rineprapamerpis. Byso nposeseHo anani3 eeKTUBHOCTI BUKOPUCTAHHS Pi3-
HUX METOJIiB BUPIIIEHHS AAHOi 33/1a4i ONTUMIi3allii TimeprnapaMeTpiB. Bin mokasas, 1o CTaHAAPTHUM PillleHHIM 3aTHINACTHCS BUKOPUCTAHHS
KJIacuuHoi GaileciBChbKOT onTuMisartii, 110 PO3IJIAAAE MOJAEb K «4OpHUil AmuK». OQHAK MOJIE/i Ha OCHOBI MATPUYHOI (hakTOpHU3aIliil MAIOTh
P XapaKkTepHuX ocobmmBocTeil. X BUKOpUCTaHHS 103BOJISE€ BHECTH 3MIiHI B IIPOIEC ONTHMI3alli, 10 TIPU3BOANTD /0 3MEHIICHHS Jacy, He-
006XiIHOTO 17151 BUSIBIIEHHS TIOTPIOHUX TOYOK, 63 BTPATH SIKOCTI.



3anporonoBano MoaudIKAIIO SIpa TAyCCiBCHKOTO MPOIeCy, SIKWiT BUKOPHCTOBYETHCS B SIKOCTI CyporatHoi Mozesi (GyHkitii BTpat npu
BUKOHaHHI GaiieciBebkol ontumisanii. Onucana moaugikaiis Ha mepuux irepaiisx 30iIblIye AUCIEPCiio BEJIUYNH, MO TepeabadanThest
raycciBCbKMM TIPOIECOM Ha 3ajaHiii o6Jacti mpocTopy rineprnapaMerpis. Y psjii BUIIQJIKIB 11e 03BOJISIE 32 MEHINNIT Yyac oTpuMaTu OiJibiie
incdopmartii npo peasbHy GOpMy AOCIIPKYBaHOI (DYHKIIIT BTPAT.

By:in ipoBejieri eKcrepiMenTr 3 BUKOPUCTAHHSIM 3aTa/IbHOBIZIOMIX HAOOPIB IAHNX /TSI PEKOMEHIAIIHHIX CUCTEM. 3araJibHUI 4ac OrTH-
Mizariii mpu 3actocyBanHi Momudikaiii B Kpanomy Bumaaky 6yJo suukeno Ha 16 % (abo Ha 263 cekyH/II), B TipIIOMy — 3aJIUIIUIOCS TAKUM
ke (pisauig Menne 1 cekynmmn). OuikyBaHa MOMMIIKA PEKOMEHIAIIIHOT MOZIESI TIPU [IbOMY He 3MiHIoBamacs (abCOMOTHA PI3HNI 3HAYEHD Ha
1[BA TIOPSIZIKU HUKYe, HiK BeJTMYIHA 3HIKEH S TIOMIJIKH B ITPOIleci OmTuMi3aitii ). TakuM YoM, BUKOPUCTAHTS 3aIIPOITOHOBANO1 Mo diKaItii
CIIPUSIE BUSBJICHHIO KPAIOTO HAGOPY TrilleprapaMeTpiB 3a MEHIIMA yac 6e3 BTpaTh SKOCTI.

Kinoyosi ciioBa: GaiiecoBa onTuMisaitisi, raycCiBChbKUI TIporiec, Kopapiattiiina (hyHKItis, MaTpraHa (hakToprsallist, pPEKOMEH/IAIITHI CHCTEM.
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PEAJII3AIIIS PIINEHHS 3AJIAYI BUTICHEHHSI HA®TU 3 BUKOPUCTAHHSIM KJIACUMIKATOPIB MAIIIMHHOTO
HABYAHHS I HEHPOHHUX MEPEXK (c. 55-63)

Beimbet Daribayev, Aksultan Mukhanbet, Yedil Nurakhov, Timur Imankulov

3amaua ButicHenHs HadTH Oysa BHpilIeHa 3a TOMOMOTOI0 HEHPOHHMX Mepesk i KracHdikaTopiB MaIMHHOTO HaBYaHHs. Dyma obpana
Mozenb Bakses-JleBeperta, 1o ornucye mpoiec BuTicHents Hadtu Boxolo. Bona cknamaerses 3 pisasuis 6esnepepsrocti HahToBOI, BOJ-
Hoi (a3 i sakony [lapci. 3azaua mnossrae B onTumizanii mpobiaemu ButicHenHs HabTn. OnTUMizallis 31IHCHIOBATUMETBCS HA TPHOX PIBHSIX:
BEKTOPH3AILisA 0OUNCIICHD; pealisallis KIAaCHYHUX aJTOPUTMIB; peasizallist ailTOPUTMY 3 BUKOPUCTAHHIM HeHpoHHUX Mepexk. OcobmuBicTio
3aIPONIOHOBAHOTO B POOOTI METO/Y € BUBHAYEHHS METOLY 3 BCOKOK TOUHICTIO | HaliMeHIIUMU MOXUOKAMU TIISIXOM [OPIBHSIHHS PE3yJIbTaTiB
Kyacu(ikaTopiB MANTMHHOTO HABYAHHST 1 TUIIB HEHPOHHUX MepeXk. /larna mocigHuibka podoTa TakoK € OJHIE0 3 epuX podiT, B AKiil 6yJ10
[IPOBE/ICHO MOPiBHAHHA KIacn(hiKaToOpiB MAIINHHOTO HAaBYAHHS 1 HEPOHHUX 1 PEKypPeHTHUX HelfpoHHNX Mepesk. Kiacudikariis nposoguacs
BIZIMOBIIHO /IO TPHOX AJTOPUTMIB Kjacu(ikallii, TaKiX SK JIepeBO pillleHb, MeTo/ onopHux Bekropis (SVM) i rpazientauii 6Gycrunr. B pe-
3YJIBTATI OCTIKEHHST KaacubikaTop TpafieHTHOTO OYCTHHTY i HellpOHHA Mepeska TIOKA3aIi BICOKY TOUHiCTh, 99,99 % i 97,4 % BiamosiHo.
PexypeHTHa HellpoHHA Meperka HaByasacs mBuaile 3a inmunx. Knacudikatop SVM Mae HailHmK4Mil 10Ka3HUK TouHOCTI. /L1 locsirHeHHs
miei Metr OyB cTBOpeHnii Habip ganux, mo mMictuth monax 67000 mamux ais kiaacy 10. Tli gami Bak/mMBi AJIs BUPILIEHHST 3a/1a4 BUTICHEHHS
HaTH B MOPUCTHX CEPEIOBUIIAX. 3ANPONOHOBAHUN MeTo/[ 3abe3leuye MPOCTUil i BUTOHYEHUIT CrIociO BIPOBA/KEHHST 3HAHb PO HadTy
B QJITOPUTMH MAITUHHOTO HAaBYaHHsI. TAKUM YHHOM, YCYBAIOTHCS [IBa HAHOLIBII iICTOTHUX HEOIKH AJITOPUTMIB MAIIMHHOTO HABYAHHS: HEOO-
XiZAHICTD y BeJIMKUX Habopax JaHuX i pobdacTHicTh ekcTpanosiii. [IpeacraBiei puHIUIT MOKYTh OyTH y3araibHeHi He3IUeHHOIO KiTbKICTIO
c1oco6iB y MaiilGyTHHOMY i HOBHHHI IIPU3BECTH 10 CTBOPEHHSI HOBOTO KJIACY aJITOPUTMIB JUIsl BUPIIIEHHST SIK IIPSMUX, TaK i 3BOPOTHUX 3a7a4.

Kuouosi cioBa: Mosienib bakiesi-JleBeperra, HelipoHHa Mepeska, MalllMHHE HABYAHHS, apPXiTEKTypa, MOKA3HUK, HABYAHHSI.
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PO3POBKA METO/IIB IIJIAHYBAHHSI BATATO®AKTOPHOTO BATATOPIBHEBOTO EKCITEPUMEHTY BUCOKOT
PO3MIPHOCTI (c. 64-72)

JI. I. Packin, O. B. Cipa

PosrusiyTo mpobsieMy TUTaHyBaHHS 6aratoakToOpHOTO 6araTopiBHEBOTO €KCIIEPUMEHTY B 3a/[adax BICOKOI poamipHocTi. [lmamyBamms
eKCIIepUMEHTY — KoMbiHaTopHa 3a1ada. [Ipu 1iboMy KaTacTpohiuyHO MIBHUIKE 3POCTAHHS YNC/Ia MOKJIMBUX BAaPiaHTIB IJIaHIB €KCIIEPHUMEHTY
31 30LIBIIEHHAM PO3MIPHOCTI 3a1aui BUKJIIOUAE MOXKJIMBICTD ii PO3B’sI3aHHST 3 BUKOPUCTAHHAM TOYHUX. 3 iHIIOTO GOKY, HAOMMKEHI METOAN
BI/IITYKAHHST ONTHMAIBHOTO TIIAHY MAIOTh IPIHIIUTIOBI HEOMIKIL. 3 HUX TOJIOBHE: BIZICYTHICTh MOKJIMBOCTI OIIIHKH OJI3BKOCTI O/IePKYBAHOTO
PIIIEHHS /10 ONTUMAIBHOTO. 32 X 00CTABUH 3A/UIIAETHCS AKTYAIBHIM MONIYK METO/AIB OTPUMAHHS TOUHOTO PIillleHHS 3a/1a4i.

Po3ryistHyTi 1Ba PISHUX MAXOAN 10 OTPUMAHTSI ONITUMATBHOTO IUIay 6araTodakTopHoro 6araTopiBHeBOro ekcrepuMenty. [lepmmit 3 Hux
3acHOBaHMH Ha izel gexommosuiiii. Ipu bomy BuxigHa mpobieMHa 3ajada BUCOKOI PO3MIPHOCTI 3BOAMTHCS JI0 TTOCIOBHOCTI 3a/1au MEHIIOT
PO3MIipHOCTI, pillleHHs KOJKHOI 3 IKNX MOKJINBO 3 BUKOPUCTAHHAM TOYHUX asTopuTMiB. IIpoteaypa mexoMno3uitii, sika 3a3Bryaii peari3y€eThes
eMITIPUYHO, B PO3IJISHYTIi 3a/1aui IJIaHyBaHHST €KCTIEPUMEHTY BUPINIYETCS i3 3aCTOCYBAaHHSAM CTPOro (hopMaIbHO 0OTPYHTOBAHOI TEXHOJIOT.
TouHi pilleHHst OTPUMAHUX MPH JEKOMIO3HIIT 3a/1au 00’ €IHYIOThCSI B IITyKaHe PillleHHsT BUXiAHOI 3axayi. JIpyruii miaxin Ge3nocepeaHbo mpu-
3BOJIUTH /10 TOYHOTO PO3B’SI3aHHSI 3a/1a4i TIITaHyBaHHs 6araTro(akTOPHOTO 6araToPiBHEBOTO EKCIIEPHMEHTY JIJIS BAXKIMBOTO OKPEMOTO BUTIA/IKY,
KOJIM BUTPATU Ha peaslizallilo IIaHy eKCIepUMEeHTY IIPOIOPLiiHI cyMapHOMY YMC/Iy BUKOHAHDb OJHOPIBHEBUX LIEPEXO/IB 3a BCiMa UNHHIKAMU.
TIpu 1poMy f0BesieHO, 10 3aTPOTIOHOBAHA MPOoTieAypa (hOPMYBAHHS MAPIIPYTY, 10 PEATi3y€ TIaH eKCIIEPUMEHTY, MiHIMI3y€ 3arajbHe YHCII0
OJIHOPIBHEBUX 3MiH 3HaueHb GakTOPiB. PO3IJISIHYTO METO/ BUKOPUCTAHHS OTPUMAHOTO TOYHOTO PillleHHs 3ajad4i st hopMyBaHHS Habopy
aJIBTEPHATHBHIX TOYHUX TUTaHiB. HaBemeHo nmpukiaan po3s’si3anms 3a1adi.

KiouoBi ciioBa: mianysaris 6aratroakTopHoro 6araTopiBHEBOTO eKCIepUMENTY, 3a[a4a BeJMKOI PO3MIPHOCTI, A€KOMITO3UIIAHITI T1aH,
TOYHMI [1JIaH.
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HOBMI X1 10 BUPIIIEHHS 3AJAY IIPUMTHATTS PIIIEHD 3A JOIIOMOI'OI0 CTOXACTUYHUX JIPOBOBO-
JITHIAHUX MOJIEJIEHA (c. 73-78)

Watheq Laith, Rasheed Al-Salih, Ali Habeeb
CroxacTuyHa onTUMI3alisa 3 IMOBIPHICHUMM 0OMEKEHHSAMU MA€ MIMPOKUI CIIEKTP peasbHuX 3azad. Y JesKUX peajbHUX 3ajadax ocoli,

sIKa TIPUIAMAE pilieHHst, HeoOXifHO chopMymoBaTi mpobieMy y BUTIIsIL ApoOOBOi MojIesi, B siKiil gesiki abo Bei koedillieHTH € BUNa[KOBUMI
BEJIMUMHAMM 3 CIIJILHUM PO3TIOJIJIOM iMOBIpHOCTE. TakiM YMHOM, 11 THITH 3aj1a4 JI03BOJISIOTh BUPIIIYBATH ABOICTI 3a/1aui Ta BiZ0OpasKaioTh



eeKTUBHICTb crucTeMu. Y Janiil poboTi MU NPEACTABISEMO HOBHIT X 10 GOPMYJIIOBAHHS i BUPILIEHHS CTOXaCTUYHUX MOJIesIel 1poOoBO-
JIHITHOTO POTpaMyBaHHsA 3 IMOBIpHICHUMU 0OMexeHHsaMU. Tleil miaXin € IPoAoBKEeHHM IeTepMiHOBaHOT 1POOOBOI MO i, 3aIPOOHOBA-
HUI X1 TSt BUPIIIEHHS [IMX TUIB CTOXaCTUYHKX 3ajiad NPUIHATTS PillleHb 3a JI0IIOMOT0I0 IPoGOBOI 1ib0BoI (hyHKIIT mobypoBanuii 3a Ha-
CTYITHOIO /[BOETAIHOIO T1polieaypoto. Ha nepiromy erari 3 BUKOPUCTAaHHAM METO/LY 111JIbOBOTO IPOrPaAMyBaHHS MU [1€PETBOPIOEMO CTOXACTNY-
Hy pOGOBO-JTiHIHY MOZIEJTB B IBi CTOXACTHYHI JIHIITHI MOZIEJI], /Ie epIa I[iJIb TPECTABIISAE YNCENbHNUK, a APYTa MPEICTABIISAE 3HAMEHHUK IS
croxacTuaHoi 1pobosoi Mozesi. ChopMyrboBaHa Pe3yIbTyioua 3aaua CTOXaCTHYHOTO I[IbOBOTO TIporpaMyBatHst. [[pyruii eramn nepenbauae
BUPIIIEHHS 3a/[a4i CTOXaCTUYHOTO I[1IbOBOTO IIPOTPaMyBaHHsI IIJISIXOM 3aMiHI CTOXACTHYHHIX ITapaMeTpiB Mo/iesIi IXHIMI MaTeMaTHUHUMHU Oi-
KyBaHHsAME. Pe3y/ibryioda 3aada eTepMiHOBaHOTO I[IIOBOTO TIPOrpaMyBaist 1o0y/0BaHa i BUpilieHa 3a JormoMoroio Bupimrysada Win QSB.
TToTiM, BUKOPUCTOBYIOUM ONTUMAJIbHE 3HAYEHHS JIsT TIEPINOI Ta JAPYroi 1Miji, OTPUMAHO ONTUMAJbHE PillleHHs i [po6oBoi Moeri. st
iocTpallii HAIIOTO MiAXOAY MPEACTABICHUN MTPUKIA/, B IKOMY MU IMPHUITYCKAEMO PIBHOMIPHUI PO3IO/IT CTOXaCTHIHUX TTapaMmeTpiB. OTiKe,
3aIPOINOHOBAHKHN MXI/ 10 BUPILIEHHST CTOXaCTHYHOI APOGOBO-HIHHOT Mozesi € eheKTUBHIM i TpocTUM Yy peastizaltii. [Tepesaroio 3anporo-
HOBAHOTO ITi/IXO/LY € MOKJIMBICTh HOTO BUKOPHUCTAHHS /I7IsT (POPMYJTIOBAHHS 1 BUPINIEHHS Oy/Ib-sIKUX 3a/1a4 IPUIHSTTS PIillleHb 32 TOMOMOTOI0
CTOXaCTUYHOT IPOOOBO-JIHIHOT MOJIeJIi, 3aCHOBAHOI Ha MepeTBOPEHHI CTOXaCTUYHOI JIiHITHOT MOJel B IeTepMiHOBaHY JIHIHY MOJIeIIb, HIJIs-
XOM 3aMiHM CTOXACTHYHUX [apaMeTPiB BiAMOBIIHUMI MaTeMaTHIHUMU OYiKYBAHHSIMMU i [IEPETBOPEHHSI J€TEPMIHOBAHOI JPOOOBO-JIiHIITHOT
MoOJIeTTi B leTepMiHOBaHy JiHIHHY MOJIeTh 3 BUKOPHCTAHHSAM METO/LY I1iJIbOBOTO MPOTPaMyBaHHS.
KiiouoBi caoBa: croxacTudni Mozeli, 3a1aui ApoboBOro mporpaMyBaHHs, HiJIbOBE POrpaMyBaHHsI, CILILHINA PO3IMOALT IMOBIpHOCTEI.



