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The main purpose of using the hybrid evolutionary algo-
rithm is to reach optimal values and achieve goals that tradi-
tional methods cannot reach and because there are different
evolutionary computations, each of them has different advan-
tages and capabilities. Therefore, researchers integrate more
than one algorithm into a hybrid form to increase the ability of
these algorithms to perform evolutionary computation when
working alone. In this paper, we propose a new algorithm for
hybrid genetic algorithm (GA) and particle swarm optimiza-
tion (PSO) with fuzzy logic control (FLC) approach for func-
tion optimization. Fuzzy logic is applied to switch dynamically
between evolutionary algorithms, in an attempt to improve
the algorithm performance. The HEF hybrid evolutionary
algorithms are compared to GA, PSO, GAPSO, and PSOGA.
The comparison uses a variety of measurement functions. In
addition to strongly convex functions, these functions can be
uniformly distributed or not, and are valuable for evaluating
our approach. Iterations of 500, 1000, and 1500 were used for
each function. The HEF algorithm’s efficiency was tested on
four functions. The new algorithm is often the best solution,
HEF accounted for 75 % of all the tests. This method is supe-
rior to conventional methods in terms of efficiency.

Keywords: evolutionary computations, GA, PSO, FLC,
optimization, hybrid evolutionary algorithm.
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Solving optimization problems is an ever-growing subject
with an enormous number of algorithms. Examples of such
algorithms are Scatter Search (SS) and genetic algorithms.
Modifying and improving of algorithms can be done by adding
diversity and guidance to them. Chaotic maps are quite sensi-
tive to the initial point, which means even a very slight change
in the value of the initial point would result in a dramatic
change of the sequence produced by the chaotic map Arnold’s
Cat Map. Arnold’s Cat Map is a chaotic map technique that
provides long non-repetitive random-like sequences.

Chaotic maps play an important role in improving evo-
lutionary optimization algorithms and meta-heuristics by
avoiding local optima and speeding up the convergence.
This paper proposes an implementation of the scatter search
algorithm with travelling salesman as a case study, then
implements and compares the developed hyper Scatter Ar-
nold’s Cat Map Search (SACMS) method against the tradi-
tional Scatter Search Algorithm. SACMS is a hyper Scatter
Search Algorithm with Arnold’s Cat Map Chaotic Algo-
rithm. Scatter Arnold’s Cat Map Search shows promising
results by decreasing the number of iterations required by
the Scatter Search Algorithm to get an optimal solution(s).
Travelling Salesman Problem, which is a popular and well-
known optimization example, is implemented in this paper
to demonstrate the results of the modified algorithm Scatter
Arnold’s Cat Map Search (SACMS). Implementation of both
algorithms is done with the same parameters: population size,
number of cities, maximum number of iterations, reference
set size, etc. The results show improvement by the modified
algorithm in terms of the number of iterations required by SS
with an iteration reduction of 10-46 % and improvements in
time to obtain solutions with 65 % time reduction.

Keywords: scatter search, Arnold’s cat map, chaotic,
TSP, metaheuristic, optimization problems.
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Large enough structured neural networks are used for solv-
ing the tasks to recognize distorted images involving computer

systems. One such neural network that can completely restore
adistorted image is a fully connected pseudospin (dipole) neural
network that possesses associative memory. When submitting
some image to its input, it automatically selects and outputs
the image that is closest to the input one. This image is stored
in the neural network memory within the Hopfield paradigm.
Within this paradigm, it is possible to memorize and reproduce
arrays of information that have their own internal structure.

In order to reduce learning time, the size of the neural
network is minimized by simplifying its structure based on
one of the approaches: underlying the first is «regulariza-
tion» while the second is based on the removal of synaptic
connections from the neural network. In this work, the sim-
plification of the structure of a fully connected dipole neural
network is based on the dipole-dipole interaction between
the nearest adjacent neurons of the network.

It is proposed to minimize the size of a neural network
through dipole-dipole synaptic connections between the
nearest neurons, which reduces the time of the computa-
tional resource in the recognition of distorted images. The
ratio for weight coefficients of synaptic connections between
neurons in dipole approximation has been derived. A training
algorithm has been built for a dipole neural network with
sparse synaptic connections, which is based on the dipole-di-
pole interaction between the nearest neurons. A computer
experiment was conducted that showed that the neural
network with sparse dipole connections recognizes distorted
images 3 times faster (numbers from 0 to 9, which are shown
at 25 pixels), compared to a fully connected neural network.

Keywords: mathematical model, neural network, sparse
dipole synaptic connections, image recognition.
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This study relates to the field of verification of cybernetic
estimates of the use of reserves as criteria for the effectiveness
of transformative class systems with a continuous supply of
a technological product.

The task set here attracted even more attention after
the advent of improved approaches that make it possible to
automatically change the control trajectories of technologi-
cal systems in real time. In such cases, the assessment of the
current status of the process and the efficiency of stock ma-
nagement has become an integral part of the operation of the
management subsystems. Therefore, the development and
verification of cybernetic assessment of effectiveness for such
control systems is a relevant issue.

The first stage of the reported research involved the
development of a cybernetic model of operation with distri-
buted parameters. Four formal features have been proposed.
Finding integral functions of these features has made it pos-
sible to obtain an idea of some quantitative characteristics of
the process while finding the second time-dependent integral
characteristic has made it possible to represent the physical
and cybernetic parameters of the process.

At the second stage, formulas for calculating the main
assessment indicators were proposed; their verification was
carried out under three different control trajectories, which
showed the adequacy of the devised approach.

The final step was to develop three variations of the
efficiency formula, which is calculated at set points in time
throughout the entire production cycle.

Thus, cybernetic assessment of the effectiveness of the
use of reserves makes it possible to formalize and fully au-
tomate the processes of optimization and adaptation of the
functional systems of an enterprise.

Keywords: continuous process, verification, efficiency
system, efficiency criterion, management lever.
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Monitoring of arterial blood saturation with oxygen
(oxygenation) has gained special significance as a result of
the COVID-19 pandemic. A new method for computer pro-
cessing of saturation records (so-called SaO, signals), based
on the study of differentials (increments) from signals, was
proposed. Finding a differential for a time series involves
calculating the difference between the pairs of its adjacent
elements. The differential is non-zero only if the elements in
a pair are different. The study of differentials together with
primary signals for a set of records (20 subjects) shows that
the spectrum of observed levels of blood saturation is discrete
and limited (from 2 to 10 levels). In addition, changes in satu-
ration levels (switches) occur only between the nearest levels.

New indicators of the variability of blood saturation
were proposed. These are the frequencies of saturation level
switches (event intensities) and the intervals between them.
It was established that these indicators are described by
statistical distributions of Poisson and Erlang, respectively.
Comparison of new variability indicators with the most reli-
able statistical — inter-quartile range — indicates that the new
indicators also provide for the division of the data set into
three subgroups according to the magnitude of variability.
This division is statistically significant at a confidence level
of 0.99 in both approaches, however, the division into sub-
groups is slightly different in these methods.

It was shown that the proposed indicators of the variabi-
lity of SaO signals are scale-invariant, that is, they do not
depend on the length of observation interval. This is a conse-
quence of the fractality of the positions of differentials in the
observation interval. The established switch frequencies for
subgroups in order of increasing variability are (0.06, 0.11,
and 0.20) Hz. These frequencies are manifested on Fourier
spectra of differentials of SaO,.

Keywords: arterial blood oxygenation, variability, diffe-
rential analysis, Poisson and Erlang distributions, COVID-19.
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The transportation problem is well known and has very
important applications. For this well-researched model, there
are very efficient approaches for solving it that are available.
These approaches include formulating the transportation
problem as a linear program and then using the efficient me-
thods such as the simplex method or interior point algorithms.

The Hungarian method is another efficient method for
solving both the assignment model and the general transpor-
tation model. An assignment problem is a special case of the
transportation model in which all supply and demand points
are 1. Every transportation problem can be converted into an
assignment problem since rows and columns can be split so
that each supply and each demand point is 1.

The transportation simplex method is another method
that is also used to solve the general transportation problem.
This method is also called the modified distribution me-
thod (MODI). To use this approach, a starting solution is
required and the closer the starting solution to the optimal
solution, the fewer the iterations that are required to reach
optimality.

The fourth method for transportation models is the
network simplex method, which is the fastest so far. Unfor-
tunately, all these approaches for transportation models are
serial in nature and are very difficult to parallelize, which
makes it difficult to efficiently use the available massively
parallel technology. There is a need for an efficient approach
for the transportation problem, which is easily parallelizable.
This paper presents a See-Saw approach for solving the
general transportation problem. This is an extension of the
See-Saw approach for solving the assignment problem. The
See-Saw moves can be done independently, which makes the



approach proposed in this paper more promising than the
available methods for transportation models.

Keywords: transportation problem, Sew-Saw rule, linear
programming, transportation simplex method.
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This paper describes the process of shooting a mobile
armored combat vehicle with directed fragmentation-beam
shells as a discrete-continuous random process. Based on
this approach, a stochastic model has been proposed in
the form of a system of Kolmogorov-Chapman differential
equations.

A universal model of the process of defeating a moving
armored target with directed fragmentation-beam shells has
been built, which would provide preconditions for experi-
mental studies into the effectiveness of various variants of
the components of the artillery system for three-shot firing.

The execution of an artillery task is considered as a set of
certain procedures characterized by the average value of its
duration. They are dependent on the firing phases involving
a prospective automatic gun and the explosive destruction of
fragmentation-beam shells while the explosive destruction of
each shell case is characterized by the self-propagation of the
reaction of explosive transformations based on tabular data
on the target. An indicator of the functionality of various de-
sign options for fragmentation-beam shells is the probability
of causing damage by «useful fragments» in the vulnerable
compartments of a combat armored vehicle.

Devising universal models for the process of shooting
a moving armored vehicle forms preconditions for further
full-time experiments in accordance with the design solu-
tions defined as a result of modeling. It is possible to use the
developed discrete-continuous stochastic model in other
modeling tasks to determine the optimal value of defeat.

As regards the practical application of discrete-contin-
uous stochastic models, one can argue about the possibility
of reducing the cost of performing design tasks related to
weapons by 25 % and decreasing the likelihood of making
mistakes at the stage of system engineering design.

Keywords: discrete-continuous stochastic model, graph
of states and transitions, fragmentation-beam shells.
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PEAJII3AIIISI HOBOTO TBPH/ITHOTO EBOJIIOIIITHOTO AJITOPUTMY 3 YIIPABJIIHHSIM HA OCHOBI HEUITKO
JIOTIKU JIISI 3AZIAY OIITUMIBALIIT (c. 6-14)

Maan Afathi

OCHOBHOIO METOTO BUKOPHCTAHHS TiGPUIHOTO €BOIOMIHOTO AITOPUTMY € AOCSITHEHHSI ONTHMAIbHUX 3HAYEHD 1 ITiJIell, SIKUX He MOKYTh
JOCSATTH TPAAUIINHHI METO/H, I OCKIIBKY ICHYIOTH Pi3Hi eBOMIOLiiiHI 06uncaeH s, KOKeH 3 HUX Ma€ pisHi nepesaru i Moskansocti. Tomy 10-
CIIHUKI 00’ €/IHYIOTD OiJIbIIIe OHOTO AITOPUTMY B ribpuaHy (HopMy uist 301IbIICHHS 3/aTHOCTI IIMX AJITOPUTMIB BUKOHYBATH €BOJIONIHI
obuwucsients. Y ganiil poGOTi MPONOHYETHCST HOBUE aaroput™ it ribpuaHoro reserndnoro aaroputrmy (GA) i ontumisaiii poio yactu-
ok (PSO) 3 ynpasiinnsam Ha ocHoBi HeuiTkoi joriku (FLC) st ontumisanii dynkiiit. Hewitka jorika 3acTOCOBY€ETBCS /IS IMHAMIYHOTO
TIePEMUKAHHST MiK €BOJIOIIHHIMI aJTOPUTMaMIT JIJTsI T ABUIIEHHS TTPOAYKTHBHOCTI asroputmy. [IpoBesieHo MopiBHAHHS TIOPUAHNX €BOJIO-
uitinux anroputmis HEF 3 GA, PSO, GAPSO i PSOGA. Ilpu nopiBHsSHHI BUKOPUCTOBYIOThCS pisHi dyHKIlT BumipoBants. OKpiM CHILHO
omyknx GyHKITH, i GyHKIIT MOKYTh GyTH PIBHOMIPHO PO3IOIIJIEH] YN Hi, | € BasKIMBUMU JJIs1 OIIHKY HAIIOTO TAX0AY. JI71sT KoAKHOT (hyHKITIT
sukopucroBysasucs 500, 1000 i 1500 irepauiii. Edexrusnicts anropurmy HEF 6yiia nepesipena na yotupbox dynkiisx. Hosuii aaropurm
YACTO BUSIBJISIETHCS KPAIIUM PIlIEHHSAM, HA HBOTO Tpunagae 75 % Beix BunpoOysanb. Lleil MeTO mepeBepiye TpajuiliiiHi MeToAN 3 TOYKN
30py eeKTUBHOCTI.

Kumouosi caosa: esosroniiini o6uncaenus, GA, PSO, FLC, ontumizaris, riGpuaniuii eBoONiiHUI aJropuTM.
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PO3POBKA YIOCKOHAJIEHOI'O AJITOPUTMY PO3KHUJIAHOTI'O IIOMIYKY 3 BUKOPUCTAHHAM JUCKPETHO-
XAOTUYHOI KAPTU KOTA APHOJIB/IA (c. 15-20)

Amaal Ghazi Hamad Rafash, Enas Mohammed Hussein Saeed, Al-Sharify Mushtaq Talib

BupiteHHs 3a1a4 ontuMisaliii € 1npejiMeToM MOCTiIHO 3pOCTal0yoro iHTepecy 3 BeJNYe3HOI KijbKicTio anroputMib. [Ipukiazamu taa
KMX alroputmis € poskuganuii nomyk (PII) i renernuni asroputmu. 3Mina Ta BAOCKOHAJIEHHS aJITOPUTMIB MOXKe 3iHCHIOBATUCS TLISIXOM
NIOIABAHHS PI3HOMAHITHOCTI Ta OPIEHTOBAHOCTi. XaOTUYHI KapTH JOCUTb YyTJUBI /0 IOYATKOBOI TOYKH, IO O3HAYAE, 10 HABITH HEBEJUKA
3MiHa 3HAYEHHS TTOYATKOBOI TOYKU MIPU3BE/IE /10 Pi3KOi 3MIHU MOCiIOBHOCTI, CTBOPIOBAHOI XaOTUYHOIO KapToio KoTa Aprosibaa. Kapra kota
ApHoub/ia — 1ie TeXHiKa XaOTHYHOI KapTH, SIKa HAJIa€ JIOBT1 HEMOBTOPIOBAHI BUIIA/IKOBI MTOCTiZTOBHOCTI.

XaoTUyHI KapTu Bi/lirpatoTh BaKJIUBY POJIb Y BIOCKOHAJIEHHI aJIFTOPUTMIB €BOJIIOLINHOT ONTUMI3allii Ta MeTAaeBPUCTUKU, YHUKAIOUYU JIO-
KaJIbHUX ONTUMYMIB Ta TPUCKOPIOIOUN 3015KHICTh. Y Aaniil poOOTi MPOMOHYEThCS peaisalis alropuT™My PO3KUIAHOTO TIOIIYKY 3 KOMIBOSIKE-
POM B SIKOCTI TIPUKJIAILY, Peasi3y€ThCs 1 MOPIBHIOETHCS PO3POOIEHIH Tillep-MeTo/l PO3KMAAHOTO MOIIYKY 1o KapTi kota Aproabaa (PITKKA)
3 TPAANIIITHIM asiropuT™MoM poskuaanoro nomryky. PITKKA — 1e rinep-aaroputy po3KugaHOTO MOMIYKY 3 XaOTUYHUM aJTOPUTMOM KapTh
KoTa ApHoJibjia. PO3KyIaHwii MOMIyK 1o KapTi KoTa APHOJIb/AA TIOKa3ye 6araTtoobilstioui pe3yasTaTi 3a paXyHOK 3MEHIIeHHs KiJIbKOCTI iTepa-
i, HeOOXiIHUX IS QJITOPUTMY PO3KUJAHOTIO IOUIYKY JIJIs1 OTPUMAHHS OIITUMAJILHOTO pilleHHs (pilllensb). Y naHiit pobOTI 15 IeMOHCTpallii
pe3yJIbTaTiB MoAM(iKOBAHOTO AJITOPUTMY PO3KUAAHOTO MONTyKy 1o kapti kota Apnosbaa (PIIKKA) pearizoBana 3ajaua KoMiBosKepa, sSKa
€ TONYJAAPHUM 1 106pe BIIOMUM NMPUKJIaZoM onTuMisatii. Peasizaiiis 000X aJropuTMiB 3AiiiCHIOETbCS 3 OJHAKOBUMM MapaMeTPaMi: PO3Mip
MOMYJISAIT, KIJTbKICTh MiCT, MAKCUMAJIbHA KiJBKICTD iTepaltiii, po3Mip eTaJoHHOro Habopy i T.j1. Pe3ysbrarn MoKasyioTh MOJIIIIIEHHS MO/U-
(ikoBanoro anrropuTMY 32 KiJbKicTIO iTepartiii, HeoOximuux st PII, 3i ckopouentsiM itepartiit Ha 10—46 % i MOMIIIEHHSIM Yacy OTPUMAHHS
pitiens 3i ckopovyeHHsIM yacy Ha 635 %.

KorouoBi ciroBa: po3kuganuii momryk, Kapra Kota ApHosibaa, xaotnuanuii, 3K, MetaeBprcTiKa, 3aBIaHHsT OMTUMI3aII1.
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PO3POBKA MATEMATUYHOT MOJIEJII TA AJITOPUTMY HABYAHHS HEVIPOHHOI MEPEJXKI I3 PO3PIKEHUMU
JUITOJIbHUMH CUHAIITUYHUMU 3B’ A3KAMU JJIA PO3III3HABAHHSA OBPA3IB (c. 21-27)

B. B. Jlursun, P. M. Ilenemak, I. P. Ileremaxk, O. I. Yepnsik, JI. 1. [lemkis

JInst po3B’sI3yBaHHsI 3ajiad PO3IMI3HABAHHSI CIIOTBOPEHNX 00Pa3iB 3a IOMOMOTOI0 KOMITIOTEPHUX CHCTEM BHKOPUCTOBYIOTBCS CTPYKTY-
poBaHi HeHPOHHI Mepeki NOCTaTHLO BEJIUKOTO po3Mipy. OMHIEI0 3 TAKUX HEHPOHHUX MEPEXK, sIKa MOKe MOBHICTIO Bi/IHOBUTU CHOTBOPEHE
300paskeH s, € TIOBHO3B A3Ha MCEBIOCIIIHOBA (NOIbHA) HEHpOMepesKa, IKa BOJIOJIIE acOIiaTUBHOIO Tam aTTio. IIpu nmozjadi Ha i BXij AesgKoro
obpasy BoHa aBTOMATUYHO BifiGupae i moj1ae Ha BUXij Toil 06pas, AKuii € HailGinbin 6m3bkuM 10 BXignoro. Ileii 06pas 36epiraeTbest y mam’siti
HEeIPOHHOI Mepeski B Mexax napaanrmu Xomdiaza. Y Mekax i€l napajurMyu MoKHa 3araM SiTOByBaTH 1 Bi/ITBOPIOBATH MacHBM iH(hOpMAILii,
SIKi BOJIOJIIIOTH BJIACHOTIO BHYTPIITHBOIO CTPYKTYPOIO.

3 MeTOoI0 3MEHIIEHH Yacy HaBYAHHS PO3MIp HellpoMepeki MiHiMi3yIOTh 3aB/ISIKU CIIPOIIEHHIO ii CTPYKTYPU HAa OCHOBI OJIHOTO i3 MiIXO/IiB:
nepimii GasyeThCs Ha «PeryJspu3anii», a Apyruil — Ha BUJTyYeHHI i3 HEIIPOHHOI Mepeski CMHANTHYHUX 3B SI3KiB. Y 3alPONOHOBaHIN poGOTI
CIIPOIIEHHSI CTPYKTYPH HOBHO3B'A3HOT ANIIONBHOI HEHPOHHOT Mepeski 6a3yeThCsi caMe Ha JUIIONb-ANIIONbHIN B3aeMOAl Mixk HaOMMKINMU
cyciHiMU HellpoHaMu Mepexi.

3anporoHoBaHo MiHIMIZAI0 PO3MIpY HEHPOHHOT Mepeki 3aBASKH AUTONb-AUIOJBHUX CHHANITHIHUX 3B'I3KIB MK HaHOIMAKIUME Hell-
pOHaMH, 1O CKOPOYYE Yac 00UMCIIOBAILHOIO PECYPCy MPU PO3Ii3HABAHHI CHOTBOPEHKUX 06pasis. BuseaeHo criBBiAHONICHHS [/l BArOBUX
Koe(illieHTIB CMHATITUYHUX 3B’3KIB MisK HEHPOHAMHU B UTIOJIBHOMY HaOMMKeHH]. PO3PO0IEHO alrOPUTM HABYAHHS JIUIIOJILHOT HEHPOHHOT
Mepeki 3 PO3PITKEHVMHU CHHANTHYHUME 3B'3KaMU, sSKa 0asyeTbCs Ha JUINOJb-AUIIONbHIH B3aeMOil MiK HalOIMKIMMEU HelipoOHAMU.



[TpoBezieno KOMIT'IOTEPHMIT €KCIIEPUMEHT, IKUIi ITOKAa3aB, 10 HelPOHHA Mepeska 3 PO3PIPKEHUME TUTIOJIBHIMI 3B I3KaMU Y 3 Pa3ul IBUJIIIE
posmiznae cnotBopeni o6pasu (1mudpu Bia 0 10 9, gxi 300paskeni Ha 25 MiKCEIAX), TOPIBHAHO 3 TOBHO3B A3HOIO HEIPOHHOIO MEPEIKEIO.
KiiouoBi cioBa: MaTeMaTH4Ha MO/IE]b, HEIPOHHA Mepeska, PO3PIKeH UMOJbHI CHHANITHYHI 3B’I3KM, PO3ITi3HABAHHS 0OPasiB.
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KIBEPHETUYHA OOIHKA EOEKTUBHOCTI BUKOPUCTAHHSA 3AIIACIB (c. 28-37)

I. A. JIyuenko

Jlociskents BignocaTbes o obnacti Bepudikaitii KibepHETHUHNX OLIHOYHUX MOKA3HUKIB BUKOPUCTAHHS 3allaciB B SKOCTI KPUTEPIiB
eeKTHBHOCTI CHCTEM MePETBOPIOBAIBHOTO KITacy 3 Ge3IepepBHOIO MOIAaYel0 TEXHOTIOTIIHOTO TTPOIYKTY.

TTocrasiena 3agaua Habya 1ie GiTbIIOT MOMYISAPHOCTI MCJIs TTOSBU YAOCKOHAJIEHUX ITIXO/IIB, 110 03BOJSIOTh aBTOMATUYHO 3MiHIOBATU
TPAEKTOPIi yIpasiHHs poOOTH TEXHOJOTIYHUX CHCTEM Y PEKUMI PeasibHOro Yacy. Y TaknX BHIA/KaxX OIHKA II0TOYHOI CUTYaIlil mpoiecy Ta
e(eKTUBHOCTI BAKOPUCTAHHS 3allaciB cTajla HeBil'EMHOIO YacTHHOIO poOOTH TiacKucTeM yipasainisa. ToMy pospobka i Bepudikaitist Kibepre-
THUYHOI OIIHKK e()eKTUBHOCTI /LISl TAKUX CUCTEM YIIPABJIHHS € aKTyaJbHNIM 3aB/aHHSIM.

[Tepmmm eTanoM HayKOBUX JIOCJI/ZKEHD OyJ1a po3poOKa KibepHeTHaHOT MOojiesTi orepaltii 3 po3moiileHuMI apaMeTpaMu. 3alipoIIoHOBAHO
yotupu GOPMATLHUX O3HAKU. SHAXO/PKEHHS iHTerpaibHOl (DYHKILI Bijl IIMX 03HAK /1a7I0 MOKIMBICTD OTPUMATH YSIBJIEHHS PO €Ki KiMbKiCHi
XapaKTEePUCTHKU TIPOIIECY, & 3HAXO/KEHHST IPYTOl IHTErpasbHOI XapaKTEPUCTHKU 32 4aCOM 03BOJINIO BimoOpaxkaty (Bisnko-KibepHeTHIHi
rapaMeTpu IpoIiecy.

Ha apyromy erari 6yJin 3anpornosoBati popmyJin po3paxyHKy OCHOBHUX OLIHOYHUX [OKA3HUKIB i poBe/ieHa ix Bepudikaltist mpu Tpbox
PIBHUX TPAEKTOPISIX YIIPABIIHHS, SIKA TIOKA3aJIa aIEKBATHICTh PO3POOJIEHOTO TTIXOY.

3asepiaabHUM eTaroM OyJia po3pobka Tphox Bapiarliit hopmysin eheKTHBHOCTI, PO3PaXyHOK SKOi Bil0YBAETHCS Y BCTAHOBJIEHI MOMEHTU
Jacy YIPOAOBK YCHOTO BUPOOHITIOTO IIKILY.

Takum yrHOM KibepHeTHYHA OLiHKa e(heKTUBHOCTI BAKOPUCTAHHS 3a11aciB 103B0JIste (GOpMasi3yBaTh i IIOBHICTIO aBTOMATHU3YBaTH MIPOILE-
cu onTUMisallii i afanranii pyHKIiOHATbHUX CHCTEM i IIIPUEMCTBA.

KiouoBi caoBa: 3anacu, kibepHernka, crctemMa e(heKTHBHOCTI, KpUTepiil eheKTUBHOCTI, BajKilb YIIPaBIiHHSI.
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PO3POBKA METOJIY IMMEPEHIIAJIBHOTO AHAJI3Y JAHUX OKCITEHAIII APTEPIAJIBHOI KPOBI ¥ 3/I0POBUX
JIOPOCJIUX (c. 37-43)

I.. I1. Yyiiko, €. C. lapnanyk

MowuiTopuHT carypaitii aprepiaibHoi KpoBi KncHeM (okcurenaitii) Habym ocobanBoi Barn BHacaigok nangemii COVID-19. TTpononyerbp
¢Sl HOBUIT MeTOJl KOMITT0TepHOI 06po0KH 3anucis caryparii (Tak 3Banux SaOy curHaziis), 3acHoBaHuUil Ha BUBYeHHI audepentianis (IHKpe-
MEHTIB) BiJl CUTHA/IIB. 3HAXOKEHHS An(epeHIliany s 4acoBOTO psiLy mepeadadac 0OUNCIeHHS PISHOCTI Mixk mapamm HOTO CYCifHIX eye-
MeHTiB. /lndepeniiian € HeHyIHOBUM JIUIIE Y BUMAAKY SKIIO €JIEMEHTU B Tapi € pisunMu. BuBdyenns audepeHiriagiB pazoM 3 MepBUHHUMU
curHasamu s Habopy sanucis (20 cy6'eKTiB) MOKA3YE, IO CIEKTP CIIOCTEPEKYBAHUX PIBHIB caTypallii KPOBi € AMCKPETHUM Ta OOMEKEHUM
(Biz 2 1o 10 piBuiB). OKpim TOTO, 3MiHK PIBHIB caTypailil (epeMuKaHHs) BiA0yBaIOTHCS JIUIITE MiK HAHOJMKUNMU PIBHSIMH.

3anporoHoBani HOBI MOKasHUKU BapiabesnbHOCTI carypariii kposi. Ile yacToTn mepemMukanb piBHIB carypailii (IHTEHCUBHOCTI MOIil)
Ta IHTEepPBAIN MOMIiXK HUMU. BCTaHOBIEHO 1O I1i MOKA3HUKN OMHCYIOThCS cratncTrndnnmu posnogizamu [Tyaccona ta Epmanra BigmosigHo.
TTopiBHSAHHS HOBUX TOKA3HUKIB BapiabeabHOCTI 3 HANGLIBIIT HAIITHIM CTATUCTYHIM — MIKKBaPTIIBHIM J[Jalla30HOM — TIOKA3YE, 110 HOBI 10~
Ka3HMKHU TaK CaMo TlepeaGavyaroTh Mo/l Habopy AaHUX Ha TPH MATPYIIN 3a BEJMYMHOK0 BapiabeapHoCTi. [1edi Mo € CTaTHCTUYHO 3HATY UM
Ha siosipuomy pisi 0,99 B 060X MiX0KaX, IPOTE POIMO/LI MO MiArPyNax AEIO PI3HUH y IIUX MeTo/aX.

[Tokaszano, 10 3aIpPONOHOBaHI MOKazHUKK Bapiabeabnocti SaOy curHamis € MaciTabHe iHBapiaHTHUMU, TOOTO He 3a/1eKaTh Bi/l AOBKUHI
inTepBainy croctepexkents. lle € macmizkom dpaxTasbHOCTI MO3UMIN ANdepentiianiB Ha iHTepPBaJIi CIOCTepeXKenHs. BeranoBieni yacTotn
nepeMHUKaHb JUJIst ATPYIL y NOpsAAKy 30iabiienns BapiaGeabnocti: (0,06, 0,11, ta 0,20) Tt I1i yactotn nposBstioThes Ha criektpax Dyp’e
madepentianis SaOy curnamis.

KiiouoBi ci10Ba: okcureHailis aprepiaabHoi KpoBi, BapiabeibHicTb, aHauis andepenitianis, posnoiau [Tyaccona ta Epanra, COVID-19.
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PO3POBKA EBPUCTUKHU IJIA BUPIIIEHHS 3ATAJIbHOT TPAHCIIOPTHOT 3AJTAUI (c. 44-51)

Elias Munapo

TpancnopTHa 3amada 1o6pe BizoMa i mUpoKo 3acTocoByeThes. [l wiel 106pe BUBUEHOT 3a1aui iCHYIOTh 1yske epeKTUBHI METOIM BU-
pimens. 1l MmeToan BKIIOYAloTh (hOPMYJTIOBAHIS TPAHCIIOPTHOI 3a/1a4i Y BUTJISIL JTiHIHHOI MPOrpaMy 3 MOAAJIBIINM BUKOPUCTAHHSAM edek-
TUBHUX METO/IB, TAKHX SIK CUMILIEKC-METO/] 00 aJITOPUTMU BHYTPINIHIX TOYOK.

IIle ogarM epeKTUBHUM METOIOM BUPINIEHHS SIK 3a/a4i PO TIPU3HAYEHHS, TaK i 3arajJbHOI TPAHCIOPTHOI 3a/1a4i, € YTOPCHKUN METOJI.
3amava npo NMpU3HAYEHHsT € OKPEMIM BUITQJIKOM TPAHCIIOPTHOI 3ajiavi, B sIKiii Bci Touku rpornoautiii i monuty piBui 1. Koxny tpancrnopTiy
3ajlauy MOJKHA MEPETBOPUTH HA 3a/[a4y MPO MPU3HAYEHHS, OCKIIBKU PSIIKK i CTOBII MOKHA PO3JIJIMTH TAKUM YHHOM, 100 KOJKHA TOYKA
TIPOIO3UIIIT i KOJKHA TOYKA MOMUTY JopiBHIOBAM 1.

TpaHCIOPTHUN CUMILIEKC-METO/I — II€ ¢ OIUH CIIOCi0, 10 TAKOK BUKOPUCTOBYETHCS [/l BUPILICHHSI 3arajibHOI TPAHCIIOPTHOI 3a/1a4i.
[Leit MeTo/ TaKOK HA3UBAETHCS MOM(IKOBaHIM MeTOA0M posnoBciopkents (MOJIN). /Iyt BUKOPUCTAHHS IIbOTO AXOLY MOTPiOHe BUXiHe
pitienHs, i ynm GJMsKYe BUXiHE PillIeHHs 10 ONTUMAILHOTO, TUM MEHIIE iTepaiiii HoTpiGHO JJist JOCATHEHHS OIITUMAJbHOCTI.

YeTBepTuii MeTO/| BUPINIEHHS TPAHCIIOPTHUX 33714 — MEPEXKEeBUH CUMIIJIEKC-METO/, SIKWI Ha TaHnuii MOMEHT € HalmBuamnM. Ha sxaib,
BCI ITi METO/IN BUPIIIEHHS TPAHCIIOPTHUX 3a/[a4 HOCATD MOCJIIZIOBHUIN XapaKTep i Jiy’Ke BaKKO MiIZIAI0ThCS po3apallesloBaHHIO, 1110 YCKJIA[HIOE



eeKTHBHE BUKOPUCTAHHS HAasiBHOI TEXHOJIOTIi MacoBOro mapasenismy. HeoOXinnuii eekTHBHUI MeTO/ BUPIilIEHHS TPAHCIOPTHOI 3a/1a4i,
AKWI JIETKO TiIA€ThCA po3napasie ioBaniio. [ BUPIIEHH 3araabHOI TPAHCIIOPTHOI 3a1a4i B poOOTI MPEACTABICHUNA METOJ TOWIANKN.
Ile po3inpeHHsT METO/TY TOMIANKH /7T BUPITIEHHS 3a/[a4i PO MPU3HAYeHHsI. PyXu roiaaki MOKYTh BHKOHYBATHCS HE3aJIEKHO, 1[0 POOUTH
3aIPOINOHOBAHUI METOZ Oi/IBII EPCIIEKTUBHIM, HiXK JOCTYITHI METOM BUPIMICHHSA TPAHCIOPTHUX 3a/au.

Koo4oBi ciioBa: TpaHcIiopTHa 3a/1a4a, IPABUIIO TOMIAIKH, JTiHIITHE TIPOrPaMyBaHHsI, TPAHCTIOPTHUI CUMIIJIEKC-METO/I.
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PO3POBKA MOJIEJI IPOILIECY OBCTPLIY PYXOMOI BPOHbOBAHOI IIIJII OCKOJKOBO-IIYYKOBUMU
CHAPSJIAMUY HAIIPABJIEHOI JI1i ¥ BUIJISI/AI JUCKPETHO-HENIEPEPBHOI CTOXACTHUYHOI CUCTEMM (c. 51-63)

B. B. SIxoBenxo, B. 0. Bomouiii, }0. M. Cunopenko, H. I. @ypmanosa, O. I0. Mammii, A. A. Tkauenko, 10. B. OunbimeBchruii

TIpencrasaeHo mporiec 06CTpiay pyxomoi 60i0B0OT GPOHBOBAHOT MATIMHMI 3 CIPAMOBAHUMY OCKOJIKOBO-TTYYKOBUMU CHAPSAMU Y BUTJISI
JIUCKPETHO-HEMEePEPBHOTO BUIIAAKOBOTO Tipoiiecy. Ha ocHOBI 1boro miaxomy 6yJia 3alpomoHOBaHA CTOXACTHYHA MOJENb Y BUTJISI/I CUCTEMU
mudepenianbaux piBHsgHb Kosmoroposa-YenmeHa.

Po3pobJieHo yHiBepcaIbHy MOJIETb TIPOTIeCy YPaKeHHsT PyXOMOoi GPOHBOBAHOI i/ OCKOJIKOBO-TIYYKOBUME CHAPSIaMK CIIPSIMOBAHOT i,
110 CTBOPUTD IepPeyMOBH JUUIsI IPOBE/ICHHS eKCIIePUMEHTAIbHUX JOC/I/KeHb e(DeKTUBHOCTI Pi3HUX BapiaHTIB CKJIAJI0BUX apTHJIEPiiiCbKOro
KOMIIJIEKCY I7IST CTPITIbOM 3 TPHOX MOCTPIIB.

BuKOHaHHST BOTHEBOTO 3aBaHHST PO3TIISIAETHCS SIK HAOIP MEBHUX TIPOIEYP, IO XapaKTEPU3YIOTHCST CePEIHIM 3HAYEHHSIM i1 TPHBAIOCTI.
Bonu € 3anexxunmu Bijt has cTpiibOy MepeleKTHBHOIO ABTOMATHYHOIO TAPMATOIO Ta BUGYXOBOTO PYiiHyBaHHs 000J0HOK OCKOJIKOBO-ITyYKOBHX
CHAPS/IiB, & BUOYXOBE PYHHYBaHHS KOPIYCY KOKHOTO CHAPSIIY XapaKTEPU3YETHCS CAMOPO3IIOBCIO/KEHHSIM PEAKITii BUGYXOBIX TIEPETBOPEHD
HA OCHOBI TAOJIMYHUX JAHKUX [PO 1MiJ1b. [ToKa3HUKOM (HYHKIIIOHATBHOCTI PI3HUX BapiaHTIB KOHCTPYKIIIT OCKOJIKOBO-TIYYKOBUX CHAPSIIIB € fIMO-
BIpHIiCTH HaHeCeHHsI 30UTKIB «<KOPUCHUMH OCKOJIKaMI» B yPa3JiuBi Bijiciku 60ii0BOT GPOHBOBAHOT MAIIMHH.

Po3spobiienHst yHiBepcaabHUX MOJIEJIEll Ipotiecy 06CTpiy PyXoMoi OPOHBOBAHOI MAIIIH CTBOPIOE TIEPELYMOBH JIJIs IPOBEEHHS TI0/aJIb-
IIMX HATYPHUX €KCIIEPUMEHTIB Bi/ITIOBI/IHO /10 BU3HAYEHUX B PE3yJIbTaTi MO/IETIOBAHHS KOHCTPYKTUBHUX pilleHb. MoKIMBe 3aCTOCYBAaHHS PO3-
POGJIIEHOI IMCKPETHO-HETIEPEPBHOI CTOXACTIYHOI MOJIET B HIITHX 3a/1a4aX MOJIETIOBAHHS JIJIsI BUSHAYEHHST ONTHMATBHOTO 3HAUEHHST Y PasKEHHSI.

VY pakTHYHOMY 3aCTOCYBAHHI JINCKPETHO-HEIIEPEPBHUX CTOXACTHYHUX MOJIeJIel MOXKJIMBO BECTH MOBY IIPO MOJKJIMBICTb CKOPOYEHHS BUTPAT
Ha BIKOHAHHS [TPOEKTHIX 3aBIaHb 030POEHHST Ha 25 % Ta 3MEHIITy€ IIMOBIPHICTh BHECEHHS IOMIJIOK Ha €Tall CHCTEMOTEXHIYHOTO TIPOEKTYBAHHSI.

KmioyoBi cioBa: /1ICKpeTHO-HellepepBHa CTOXAaCTUYHA MOJIeJb, rpady CTaHiB i IIepexo/iiB, OCKOJIKOBO-IIyYKOBI CHAps/IN.



