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The object of research are decision support systems. The
subject of research is the decision-making process in manage-
ment problems using bio-inspired algorithms.

A method for the search of solutions in the field of na-
tional security using bio-inspired algorithms is proposed. The
proposed method is based on a combination of an artificial
bat algorithm and evolving artificial neural networks. The
method has the following sequence of actions:

— input of initial data;

— processing of initial data taking into account the degree
of uncertainty;

— numbering of bat agents (BA);

— placement of bat agents taking into account the degree
of uncertainty about the state of the analysis object in the
search space;

— setting the initial BA speed and the echolocation fre-
quency of each BA;

— starting a local search;

— launching a global search;

— training knowledge bases of bat agents.

The originality of the proposed method consists in the ar-
rangement of bat agents taking into account the uncertainty
of initial data, improved global and local search procedures
taking into account the noise degree of data about the state
of the analysis object.

Another feature of the proposed method is the use of an
improved procedure for training bat agents. The training
procedure consists in learning the synaptic weights of an
artificial neural network, the type and parameters of the
membership function, the architecture of individual ele-
ments and the architecture of the artificial neural network as
a whole. The method makes it possible to increase the effi-
ciency of data processing at the level of 13—-21 % due to the
use of additional improved procedures. The proposed method
should be used to solve the problems of evaluating complex
and dynamic processes in the interests of solving national
security problems.

Keywords: efficiency of decision-making, decision sup-
port systems, complex processes, national security.
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This paper addresses the task to devise a statistical esti-
mation procedure in an event where the volume of the array
of initial data used in processing is insufficient to correctly
determine the parameters of the response function. The ob-
ject of research is the technology of statistical processing of
a small sample of data. The subject of the study is the meth-
ods of statistical estimation under conditions of a small sam-
ple of initial data. The main direction is to devise a special
procedure for statistical processing of a small sample of initial
data, which provides a correct statistical estimation of the
parameters of the response function. The method for solv-
ing the problem is the selection of the most representative
orthogonal replica-like subplan from the plan of a complete
factorial experiment obtained by artificially orthogonaliz-
ing the results of a passive experiment. The necessity and
expediency of the proposed procedure is a consequence of
the unpredictability and uneven distribution of points in the
phase space of coordinates. The result of the implementation
of the corresponding procedure is a truncated orthogonal
plan of the full factorial experiment, which provides the

possibility of independent estimation of all coefficients of
the regression polynomial describing the response function.
Under conditions of a severe shortage of the number of
measurements, the procedure makes it possible to isolate
a representative orthogonal replica from the resulting plan
of a complete factorial experiment. Using this subplan of the
full factorial experiment plan makes it possible to evaluate all
the coefficients of the regression polynomial that describes
the desired response function. The corresponding compu-
tational procedure is based on solving the triaxial Boolean
assignment problem.

Keywords: statistical data processing, small sample, arti-
ficial orthogonalization, triaxial assignment problem.
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An urgent issue of modern football competitions is the
detection of fixed matches. Known methods for predicting
the outcome of a match by analyzing bets on a match or ana-
lyzing the actions of football players on the field use a large
amount of data that is not always available. To overcome this
obstacle, there can be applied a method for detecting suspi-
cious fixed match results based on conformal predictors and
power martingales, which uses publicly available public data.
But in practice, this method does not always detect such
matches with high precision. An improved method for deter-
mining a suspicious match is proposed, based on the theory
of conformal predictors using a modified Stepanets indicator
function, which is compared with a threshold. The modified
Stepanets indicator function is applied to the power martin-
gale and shows the relative change in the martingale value
of the current match compared to the previous match. The
threshold value was determined experimentally according
to the criterion of the maximum of the F1 metric. Data from
the 2013-2014 season of the French II League were used as
a training sample, and data from the 2014—2015 season of Se-
rie B in Italy were used as a test sample. Team clustering was
performed on all samples. For each of the formed classes of
matches on both samples, the measure of non-conformity, the
degree of non-conformity, the power martingale, and the mo-
dified Stepanets indicator function were calculated. The re-
sulting indicators of precision metrics and F1 are higher (ave-
rage values of metrics P=0.84, F1=0.87) than the same indica-

tors of martingale and p-value rules (average values of metrics
P=0.75, F1=0.78), applied to the same data. The proposed
method reveals 4 out of 5 matches of the 2014—2015 Serie B
season in Italy, which are considered fixed according to infor-
mation from official Italian law enforcement sources.

Keywords: fixed result, power martingale, measure of non-
conformity, offline algorithm, p-value, F1 metric.
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Choosing the best option out of the many available op-
tions is always the goal to be achieved in all areas. However,
the parameters (criteria) in each alternative are not the same,
sometimes contradictory. In this situation, choosing the best
option is an extremely difficult decision for the decision maker.
Multi-criteria decision making (MCDM) is the ranking of al-
ternatives based on the criteria of each alternative. More than
one hundred multi-criteria decision-making methods have
been proposed by the inventors. They are being used in many
different fields. However, for decision makers, choosing an ap-
propriate method to use in each specific case is a difficult task.
CURLI (Collaborative Unbiased Rank List Integration) is
a multi-criteria decision making method that distinguishes
it from all others. That difference is reflected in the fact that
when applying this method, the decision maker does not
need to normalize the data nor determine the weights for the
criteria. However, it will take a long time for decision makers
to apply this method, especially when the number of options
to rank is large. This study carried out the development of
a new MCDM method based on the CURLI method. This
new method is named CURLI-2. Many different examples
are presented to evaluate the effectiveness of the proposed
method. In each example, the result of ranking the alterna-
tives using the CURLI-2 method has been compared with
those using other different MCDM methods. The best alter-
native determined when using the CURLI-2 method always
coincides with the use of existing MCDM methods. Using
CURLI-2 method to rank alternatives will be much faster and
simpler than using CURLI method. This is the advantage of
CURLI-2 method compared with CURLI method.

Keywords: new multi criteria decision making method,
CURLI-2 method, CURLI method.
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The research objects are decision making support sys-
tems. subject research is a decision making process in mana-
gement tasks using bio-inspired algorithms. A method of
finding solutions using the population algorithm of global
search optimization is proposed. Joint use of invasive weed
algorithm is proposed, genetic algorithm and evolving ar-

tificial neural networks are improved. The method has the
following sequence of actions:

—an input of initial data;

— processing of initial data taking into account the degree
of uncertainty;

— formation of the optimization vector;

— creation of descendant vectors;

— ordering of vectors in descending order;

— reducing the dimensionality of the feature space;

— teaching knowledge bases.

The peculiarity of the proposed method lies in the place-
ment of agents-weeds, taking into account the uncertainty of
the initial data, improved procedures for reducing the space
of signs about the analysis object state.

Training of synaptic weights of an artificial neural net-
work, type and parameters of the membership function and
the architecture of individual elements, and the architecture
of an artificial neural network as a whole is carried out. The
proposed method was simulated in the MathCad 14 software
environment. The task to be solved during the simulation
was to determine the route of the ships in the operational
zones of the Black and Azov seas in the conditions of hybrid
actions of the enemy. The use of the method makes it possible
to increase the efficiency of data processing at the level of
21-27 % due to the use of additional improved procedures.
The proposed method should be used to solve the problems
of evaluating complex and dynamic processes in the interests
of solving national security problems.

Keywords: hybrid actions, artificial neural networks,
bio-inspired algorithms, use of forces (troops) of the Naval
Forces.
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Credit fraud modeling is a crucial area of research that
is highly relevant to the credit loan industry. Effective
risk management is a key factor in providing quality credit
services and directly impacts the profitability and bad debt
ratio of leading organizations in this sector. However, when
the distribution of credit fraud data is highly unbalanced,
it can lead to noise errors caused by information distortion,
periodic statistical errors, and model biases during training.
This can cause unfair results for the minority class (target
class) and increase the risk of overfitting. While traditional
data balancing methods can reduce bias in models towards
the majority class in relatively unbalanced data, they may
not be effective in highly unbalanced scenarios. To address
this challenge, this paper proposes using Bagging algorithms
such as Random Forest and Bagging to model highly unbal-
anced credit fraud data. Bayesian optimization is utilized to
find hyperparameters and determine the accuracy of the mi-
nority class as an optimization function for the model, which
is tested with real European credit card fraud data. The
results of the proposed packing algorithms are compared
with traditional data balancing methods such as Balanced
Bagging and Balanced Random Forest. The study found
that traditional data balancing methods may not be compa-
tible with excessively unbalanced data, whereas Bagging al-
gorithms show promise as a solution for modeling such data.
The proposed method for finding hyperparameters effective-
ly deals with highly unbalanced data. It achieved precision,
recall, and F1-score for the minority category of 0.94, 0.81,
and 0.87, respectively. The study emphasizes the importance
of addressing the challenges associated with unbalanced
credit fraud data to improve the accuracy and fairness of
credit fraud models.

Keywords: unbalanced data, Bayesian optimization, ran-
dom forest, majority and minority class.
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PO3POBKA METO/IUKH MOIIYKY PIIIEHb B COEPI HAIIIOHAJIbHOT BE3IEKH 3 BUKOPUCTAHHAM
BIOIHCIITPOBAHHUX AJITOPUTMIB (c. 6-13)

B. B. KoBanp, A. B. llumaupkuii, P. I. Pancesny, B. JI. I'ypa, O. JI. Hananko, JI. M. llluninosa, H. M. IIporac, O. JI. CtanoBCbKHii,
0. B. Boaxos, O. €. YajikoBcbka

OO6’€KTOM JIOCIIIZKEHHS € CHCTEMU MHATPUMKHI TIPUITHATTS pittenb. [IpeiMeToM MOCTiKeHHS € TIPOoIeC MPUIAHSTTS PillleHHsI B 3a/[a4aX
VIPaBJIIHHS 32 JI0IIOMOT0I0 GiOIHCITIPOBAHNX AJITOPUTMIB.

3anporoHoBaHO METOAMKY IOLIYKY pilieHb B cepi HaioHaabHOT Ge3IeKH 3 BUKOPUCTAHHAM Oi0iHCIIIPOBAHUX aJITOPUTMIB. 3aIlPOIIOHO-
BaHa METO/IMKA 3aCHOBAHA HA MOEAHAHHI MITYYHOTO AJITOPUTMY KayKaHIB Ta IITYYHUX HEIIPOHHUX Mepelk, 110 eBoJoIionyoTs. MeToauka Mae
HACTYMHY TOCTiZIOBHICTD il

— BBEJICHHS BUXI/IHUX JIAHUX;

— 00pO6JIeHHST BUXIIHUX [aHKUX 3 YPAXyBaHHIM CTYIIEHIO HEBU3HAYEHOCTI;

— mymepairis arentiB-kakanis (AK);

— PO3CTABJICHHS areHTIB-KaKaHIB 3 ypaxyBaHHs CTYIIEHIO HEBUSHAUEHOCTI TIPO CTaH 00’ €KTY aHaJIi3y y IPOCTOPI TOIIYKY;

— 3ajjanfs movyaTkoBoi mBraKocTi AK ta vactorn exosokaitii koskrHoro AK;

— 3AILyCK JIOKAJIBHOTO IOIIYKY;

— 3aIyCK r7I00aTbHOTO MOIIYKY;

— HaBYaHHs (a3 3HAHD AreHTiB-KaKaHiB.

OpuriHa/IbHICTD 3aIIPOITOHOBAHOI METOJNKH TOJISITAE Y PO3CTABJIEHH] areHTiB-KaskaHiB 3 ypaXyBaHHSIM HEBU3HAYEHOCTI BUXIJHUX JIAHUX,
YIOCKOHAJIEHNMH TTPOTIELy PAMH TJI0OATHHOTO Ta IOKATHLHOTO OIYIIKY 3 YPaxyBaHHsIM CTYTIEHIO 3allTyMIEHOCT IAHIX PO CTaH 00'€KTY aHai3Yy.

Takosk 0COOIMBICTIO 3AMPOIIOHOBAHOI METOIMKHU TOJISITA€ B BUKOPUCTAHHI YIOCKOHAJIEHOT TIPOLIE/yPH HABYAHHSI areHTiB-Kakauis. [Iporemypa
HABYAHHSI TIOJISITAE B TOMY, 110 BiZIOYBAECTHCST HABYAHHST CHHATITHYHIX BAT ITYYHOT HEIPOHHOT MEpesKi, THITY Ta apameTpiB (hyHKI HAJIEKHOCTI, a Ta-
KO apXiTeKTYPHU OKPEMUX eJIeMEHTIB i apXiTeKTypH IITYYHOI HeMPOHHOI MepesKi B 1iJToMy. BUKOpUCTaHHS METOIMKH JI03BOJISIE JIOCSTTH 1T /[BUILIEHHST
orepatuBHOCTI 06POOKK fatKX Ha piBHi 13—21 % 32 paxyHOK BUKOPUCTAHHS J0ATKOBHUX YIIOCKOHAJICHUX TIPOIE/LyP. 3alPONOHOBAHY METOIMKY J10-
JIBHO BUKOPUCTOBYBATH ISl BUPILIIEHHST 3a/1a4 OIIHKY CKIQIHUX Ta IMHAMIYHIX TPOIECiB B iHTEpecax BUPIIIEHHS 3aB/atb HAIOHAIBHOI GE3IEKH.

Kii04oBi citoBa: o1nepaTuBHicTb HPUIHATTS PillleHb, CUCTEMH TiITPUMKHU TIPUNAHSITTS PillleHb, CKJIAHI IPOIECH, HallioHaabHa Oe3rexa.
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CTATUCTUYHE OITPAITIOBAHHS MAJIOI BUBIPKU BUXIJTHUX JAHUX 13 BUKOPUCTAHHAM TEXHOJIOTTI
IITYYHOI OPTOTOHAJII3AIII (c. 14-21)

JI. I. PackiH, JI. B. Cyxommus, B. B. Kapnenko, /I. /1. CokosoB

Po3riistHyTO 3aBIaHHsT PO3POOKU METOJUKHI CTATUCTUYHOTO OIIHIOBAHHS CUTYAIlil, KOJIM 00CAT MACUBY BUXIZIHUX J[AHUX, 1[0 BUKOPHCTO-
BYIOThCS TIPH 0OPOOIL, HEAOCTATHIH JIJIsi KOPEKTHOTO BU3HAYEHHsI TapaMeTpiB (GyHKIl BiAryKy. O0'€KT JOCIIKEHHST — TEXHOJIOTIT cTaTuc-
Ti4HOT 06po6KU Masiol Bubipku Aanux. [IpeaMeT MOCHIKEHHST — METOM CTATHCTUYHOTO OIIHIOBAHHS 32 YMOB MaJol BUOIPKM BUXIZHUX
narnx. OCHOBHUIT HAIPSMOK — PO3pO0Ka CIeniabHOI METOAMKN CTATUCTHYHOI 06POOKM Masiol BUGIPKYM BUXIZHUX TaHUX, MO 3abe3nedye
KOpEKTHe CTATUCTUYHE OIiHIOBAHHS MapaMeTpiB (YHKIT1 BiATyKY. MeTo po3B’si3ans 3a/1a4i — BUALJIEHHS MAKCUMATBHO MTPEACTABHUIILKOTO
OPTOTOHAIBHOTO PEILTIKOMOAIOHOTO MIMIAHY 13 IIAHY MOBHOTO (DAKTOPHOTO €KCIIEPUMEHTY, OTPUMAHOTO HIJIIXOM IITYYHOT OPTOTOHAJTIZAII
Pe3yJIBTaTiB MaCUBHOTO eKcriepruMenTy. HeoOXiHicTb Ta AOIIBbHICT 3aIIPOTIOHOBAHOI IPOIELYPH € HACJIIKOM HerlepedaqyBaHOCTI Ta HepiB-
HOMIPHOCTI PO3MO/IiIy TOUYOK y (ha3oBOMY IIPOCTOPi KoopauHat. Pe3ysbsratoM peastizailii Bi/IIIOBIHOT METOUKY € 3Pi3aHUil OPTOTOHATBHUIN
UIaH MOBHOTO (JaKTOPHOTO EKCIIEPUMEHTY, 1110 3a0€311ey€ MOKIMBICTh HE3a/IEKHOTO OIIHIOBAHHS BCIX KoedilieHTiB perpeciiinoro nosinoma,
o omrcy€e GYHKIHIO BiATYKY. Y pasi )KopcTKoro gaedinuTy KiIbKOCTI BUMiPiB METOIMKA J03BOJISIE BUMLIUTH 3 OTPUMAHOTO IIJIAHY TTOBHOTO
(hakTOpPHOTO eKCIepUMEHTY IPEe/ICTABHUIIBKY OPTOTOHAJIbHY PeIlTiKy. BUKOPHCTaHHS 11bOTO IIJIAHY MOBHOTO (hAKTOPHOTO €KCIIEPUMEHTY
JO3BOJISIE 3ICHUTH OIIHKY BCiX KOE(DIIE€HTIB perpeciiiHoro mosiHoMa, 1o onucye notpiomy ¢yHKIio Biaryky. Bianosiana o6unciobaibia
[poIle/lypa 3aCHOBaHA HA PO3B’sI3aHHI TpHAKCialbHOT OyIeBOi 3aj1aui IIPUSHAYEHHSL.

Kro4oBi ciioBa: cratuctnana o6pobKa IaHNX, Masia BHOipKa, IITyYHa OPTOTOHATI3allisl, TpiakciaabHe 3aBaHHsT TPU3HAYEHHST.
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BUABJIEHHSA JIOTOBIPHUX MATYIB HA OCHOBI TEOPIi KOH®OPMHUX IPEJMKTOPIB 3 BHKOPUCTAHHAM
MOJIUDIKOBAHOI ®YHKIII-IHAUKATOPY CTEIIAHIIZ (c. 22-32)

O. P. Yepros, I. C. JKyx

AKTyabHOIO TIPO6IEMOIO cydacHUX (hyTOOTBHUX 3MaraHb € BUSABJIEHHs JTOTOBIPHUX MaTuiB. BioMi MeTOM MPOTHO3yBaHHS pe3yJbTaTa
Mardy 3a paxyHOK aHaJIi3y CTaBOK Ha Mardy 4u aHajisdy Aiii GpyTOOCTiB Ha M0/ BUKOPUCTOBYIOTh BEJIVMKY KiJIbKICTh JAAHUX, sIKi HE 3aBKIAN
€ poctynHuME. I/ OMOMAHHS M€l Mepenkoan Moxe OyTH 3aCTOCOBAHO METO/l BUSIBJICHHS IMi03pLINX Ha (iKCcOBaHUII pe3yJibraT MaT4iB
Ha OCHOBI KOH(DOPMHUX MPEAUKTOPIB I CTENEHEBUX MAPTUHTANIB, IKUH BUKOPUCTOBYE 3araJlbHOMOCTYIIHI My ivni gami. Aje Ha TIPaKTHIL
1eil METO/I He 3aBJK/IM BUSIBJISIE TAKi MaT4i 3 BUCOKOIO TOUHICTIO. 3alIPOIIOHOBAHO BIOCKOHAJIEHUIT METO/I BUBHAYEHHS 11i/I03PiJIOro MaTdy Ha
OCHOBI Teopii KOH(OPMHUX TIPEINKTOPIB 3 BUKOPUCTAHHAM Mo/ ubikoBanoi GyHKii-inankaTopy CTenaHIis, sska MOPiBHIOETHCS 3 TTOPOTOM.
MopudikoBana ¢yukitis-imaukarop Cremaniis 3aCTOCOBYETHCS JI0 CTEIIEHEBOTO MAPTUHTAY 1 TIOKa3y€ BiZIHOCHY 3MiHy 3HAUEHHST MAPTUHTAITY



MIOTOYHOTO MaT4y y TIOPiBHSHHI 3 ITOIepeIHiM MaTyeM. 3HAYEHHS TOPOTY BU3HAYEHO eKCIIePUMEHTAIbHO 32 KPUTEPieM MaKCUMyMy MeTpuku F1.
SIk HaBuasmbHa BUOipKa Opasnucst aani cesony 2013-2014 poxkis Jliru 1T Dpawiii, a sx TecroBa Bubipka — aani cesony 2014—2015 pokis
Cepii B Irtanii. Ha Bcix Bubipkax 6yJsio npoBeeHo KiacTepusaliiio koMan/. J[Jist KOKHOTO 3 yTBOPEHUX KJaciB MaT4iB Ha 060X BUbGipKax Oy-
JI0 OOUKCIIEHO Mipy HEKOH(BOPMHOCTI, CTYIIHb HEKOH(MDOPMHOCTI, cTereHeBuii MapTunra i MmoaudikoBany dyHkiio-inaukarop CremnaHis.
Orpumarni MOKasHUKKN MeTPUK TouHocTi i F1 € Bunmmvu (cepenni sanavenus Metpuk P=0,84, F1=0,87), nix 11i )k TOKa3HUKHN y TIPABUIT Map-
tunrazia i p-value (cepenni snauyenns merpuk P=0,75, F1=0,78), 3acTocoBaHKX /10 IMX JKe AaHUX. 3allPOIOHOBAHUM METOAOM BUSABJISIOTHCS
4 3 5 maruiB cezony 2014-2015 Cepii B Irauxnii, siki BBaskaoTbhest 10roBipHIMHI 32 iH(hOpMAaIii€o 3 odiliitHuX TPaBOOXOPOHHNX /Kepert [Taii.
KiiouoBi caoBa: (ikcoBanuii pe3ysisrar, creneneBUil MapTHHTAN, Mipa HeKOHGOPMHOCTI, oduaiii anroput™, p-value, merpuka F1.
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PO3POBKA HOBOTO BATATOKPUTEPIAJIBHOTO METOIY IPUMHATTA PIIIEHD (c. 33-38)

Tran Van Dua

BuGip Haiikpanioro BapianTy 3 6araTboX JOCTYITHUX BapiaHTIB 3aBK/AU € METOIO, SIKOI OTPIGHO 0CATTH B ycix cdepax. OxHak mapamer-
pu (kpuTepii) B KOKHIN ajbrepHaTHBI HEOAHAKOBI, iHOAI cymepeumBi. Y il cutyartii BUGip HAKPAIIOro BapiaHTy € HaJ3BUYAITHO BasKKIM
pilieHHAM I ocobu, sgKka npuiiMae pintenns. Baratokpurepiaibie npuiinarrs pimens (BIIP) — 1e pamkyBaHHs aJbrepHaTHB Ha OCHOBI
KPUTEPIiB KOXKHOI aTbTepHATHBY. BHHAXITHNKAMI 3alIPOITOHOBAHO TIOHA/ CTO GAraTOKPUTEPIATBHIX METO/IB MPUIHSTTS pilleHb. Boxn Bu-
KOPHMCTOBYIOThCsI B GaraThox pistux cdepax. OHak st THX, XTO MpUiiMae piters, BUGIp BiANOBIAHOIO METOLY IS KOKHOTO KOHKPETHOTO
sunazky € ckaanaum sapaanusam. CURLI (Collaborative Unbiased Rank List Integration) — GaraTokputepiaibHIiA METOA IPUAHSTTS PillICHb,
SIKMH BizIpi3Hsie itoro Bia ycix inmmx. I[lg pisuuis BigoGpaskaeTbest B ToMy (hakTi, 1o TpH 3aCTOCYBaHHI IIbOr0 MeTojty 0codi, sika npuiiMae pi-
IIEHHsT, He TTOTPIGHO Hi HOPMAI3YBaTU IaHi, Hi BU3HAUATH Baru AJist Kputepiis. OnHaK ocobam, sSiKi NPUIMAtOTh PillleHHsl, 3HaZ00UThCsE Garato
gacy, o6 3acTOCyBaTH el METO/, 0COOIMBO KO KIIBKICTb BapiaHTiB /Uil paHyKUpyBaHHst Beauka. 1le goc/mipkennst 3ailicHnIo po3pooKy
nosoro Merogy MCDM na ochosi meroxy CURLI. Ileit nHouit metox orpumas wHassy CURLI-2. Haenerno 6arato pisHuX IPUKJIAZLIB /s
O11iHKHN e(heKTUBHOCTI 3aITPOIIOHOBAHOTO METO/LY. Y KOKHOMY IPUKJIA/ Pe3y/IbTaT PaHKyBaHHs albTepHaTHB 3a sornomoroo metogy CURLI-2
TOPIBHIOBABCS 3 TUMHU, SIKi BUKOpHCTOBYBasn immmi pisui metoxn BIIP. Haiikparma ansrepnaTiBa, BU3HayeHa TTPU BIUKOPUCTAHHI METOLY
CURLI-2, 3aBsxau 36iractbest 3 BUKOpUCTaHHSAM icHytounx Metogis BIIP. Bukopucrantst merogxy CURLI-2 ist paH;KUPYBaHHS aIbTePHATUB
Oyne Habarato mBUAIMM 1 ipocTimnM, Hisk Bukopucrantst merogy CURLIL Tle nepesara metoxy CURLI-2 nopisusino 3 merogom CURLIL

KuiouoBi caoBa: HoBuil GararokpurepiaabHiii MeToz puiHATTa pinters, metoq CURLI-2, metogq CURLI.
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PO3POBKA METOJIUKU IIOIIYKY PIIIEHb 3 BUKOPUCTAHHAM ITOIIYJIAIIIITHOIO AJITOPUTMY IJIOBAJIBHOL
MOIIYKOBOI OIITUMI3AILII (c. 39-46)

C. B. dxkum’sik, €. A. Brosuupkuii, I0. 3. ApraGaes, JI. M. [lertsipbosa, I0. B. Bakyaenko, C. C. Hesraa, B. B. Auaponos,
P. P. JIagyra, II. I. IllanoBax, Apramonos €. b.

OG6’€KTOM JIOCIIKEHHST € CUCTEMU THATPUMKH MPUIHATTS piteHb. [IpeiMeTom JOCIIIKEHHsI € MpoIec TIPUHHSTTS PICHHS B 3a/la4ax
VIPaBJIiHHS 3a JOTIOMOTOI0 O10IHCIIPOBAHNUX AJTOPUTMIB. 3allPOIOHOBAHO METOAMKY MOIIYKY PillleHb 3 BUKOPUCTAHHSIM HOMYJISAIIHHOTO
ITOPUTMY TJ106aJILHOT HOIIYKOBOI ONTHMI3allil. 3aponoHoBate CliijibHe BUKOPUCTAHHS QJITOPUTMY IHBA3UBHUX Oyp'siHIB, YI0CKOHAJIEHOTO
TEeHETHYHOTO AJITOPUTMY Ta MITYYHUX HEHPOHHUX MEPEK, IO €BOJIOIIOHYI0Th. MeTonKa Ma€ HACTYIIHY TTOCJIiIOBHICTD il

— BBEJICHHS BUXI/IHUX JIAHUX;

— 06pO06JIEHHST BUXITHIX JIAHIX 3 yPAaXyBaHHSIM CTYIIEHIO HEBU3HAYECHOCTI;

— (hopMyBaHHs BEKTOPY ONTUMI3aIlii;

— CTBOPEHHS BEKTOPiB-HAIa/IKiB;

— BIIOPSIZIKYBAIHSI BEKTOPIB 10 yOYBAHHIO;

— CKOPOYEHHS PO3MiPHOCTI IIPOCTOPY O3HAK;

— HaBYaHHs Oa3 3HAHb.

OcobJMBOCTI 3aTPONOHOBAHOT METOMKH TIOJISTAE Y PO3CTABJICHHI areHTiB- OypsHiB 3 ypaxyBaHHIM HEBU3HAYEHOCTI BUXIIHUX JAHUX,
YAOCKOHAICHIMI TIPOIE/LYPaMI 3MEHIICHHST IIPOCTOPY O3HAK PO CTaH 00’€KTy aHaI3Y.

3ilCHIOETbCST HABYAHHS CHHANITHYHUX Bar MITYYHOI HEIPOHHOI MepesKi, TUITY Ta mapaMeTpiB QYHKINI HaJeKHOCTI, a TAKOXK apXiTeKTy-
DU OKPEMUX €JIEMEHTIB i apXiTeKTypH MITy4HOI HEHPOHHOI Mepeki B minomy. [IpoBeeHo MojieIIoBa s pOOOTH 3aIIPONOHOBAHOT METOIMKU
B mporpamuomy cepeposuini MathCad 14. B stkocti 3amaui, mo BupinryBazacst mpy MpOBeAeHHI MOJIETIOBAHHS OyB BU3HAYEHHS MapIIpyTy
PYXy CylleH B onepaiiiinix 3oHax YopHOro ta A30BCbKOTO MOPIB B YMOBaX MiOPUIHUX /il IPOTUBHUKA. BUKOPUCTAHHS METOIUKH [103BOJISIE
JOCATTH THABUINEHHS OMEPATUBHOCTI 00pOOKM faHnX Ha piBHi 21—-27 % 3a paXyHOK BUKOPUCTAHHS AOJATKOBUX yYIOCKOHATEHUX MPOIELYP.
3arporoHoBany METOANKY JIOIIIbHO BUKOPUCTOBYBATHU IS BUPIIIEHHS 3a/[ad OIIHKN CKJIQHUX Ta IMHAMIYHUX TIPOIECiB B iHTepecax BHU-
pillleHHS 3aBaHb HAIOHANBHOI GE3TeKH.

Kioyosi ciroBa: riGpui i, mrydni Heiiporsi Mepexi, 6ioiHcipoBaHi aIropuT™Mu, 3actocyBamtst ¢ (Bilicbk) BilicbkoBo-Mopcebkux Cur.

DOI: 10.15587/1729-4061.2023.279936
MOJIEJTIOBAHHS KPEJIJUTHOTO IIIAXPAMICTBA IIPU HE3BAJTAHCOBAHUX JIAHUX HA OCHOBI BETTHTY
TA BAMECIBCBKOI OIITUMIBAIII (c. 47-53)

Mohammed A. Kashmoola, Samah Fakhri Aziz, Hasan Mudhafar Qays, Naors Y. Anad Alsaleem

MozemioBaHHsI KPEAUTHOTO MAXPaiiCTBa € BAXKINBOIO 00JIACTIO OCTI/UKEHb, 0 Ma€ BeJINKe 3HAUeHHST Uit cepn KpeautyBans. Edex-
THBHE YIPaBJiHHS PH3UKAMU € KITIOYOBIM (DaKTOPOM Y HaJlaHHI SKICHIX KPEANTHUX MOCIYT i Ge3MocepesHbo BILTMBAE HA PEHTAGETbHICTD Ta



koedilieHT Ge3naAiiinoi 3a60proBaHoCTi MPOBIAHKX Opraizalliii y ganomy cextopi. OHaK Mpu CHIBHO He30alaHCOBAHOMY PO3TIOIII AaHUX
PO KPEAUTHE TIaXpalicTBO MOKYTh BUHUKATU ITYMOBI MOXMOKU, BUKJIMKAHI CIIOTBOPEHHSM iH(MOpPMAIlil, MepioAMIHIME CTATHCTUYHUMI
TIOMUJIKAMU Ta 3MIMIEHHAMI MOZIEJI 1Ti/l Yac HaByaHH:. [le Moske TIpU3BecTH /10 HeNPaBUIBHUX Pe3yJIbTaTiB /I KJIacy MEHIIOCTI (11iIboBO-
ro Kjacy) Ta 30LIBIIMTY PUSUK NIepeHaBYaHHsA. Y TOW 4ac AK TpaguIliiiHi MeToan 6aJIaHCyBaHH$1 JIaHUX JI03BOJISIIOTH 3MEHIIUTU 3MillleHHS
Mozeseii y Gik Kmacy OiIbIIOCTI MpH BiHOCHO He30aTaHCOBAaHWX AAHWX, BOHU MOXKYTh BUSBUTHCS Hee(DeKTUBHUMH y BUINAIKAX CHUIBHO
HezbanancoBanux. [yt Bupinienns iiei npobaeMu B poOOTI IPOIIOHYETHCS BUKOPUCTOBYBATH aJrOPUTMU GETiHTY, Taki K BUIAAKOBUM JIic
Ta GeriHT, 7T MOZIETIOBAHHST CUJIBHO HEe30aaHCOBAHMX JIAHKX TTPO KPEANTHE MaxpaiicTBo. BaiieciBehka onTuMisaniss BUKOPUCTOBYEThCS IS
TIOTIYKY TillepriapaMeTpiB Ta BUSHAYEHHS TOYHOCTI KJIacy MEHIOCTi STk MYHKIT1 OMTHMI3altii st MOJIeJTi, IO TeCTYEThCS Ha PETbHUX JaHUX
PO 1IAXPaiiCTBO 3 KPEAUTHUMH KapTkamu B €Bporii. Pe3ysbraTit 3a1ponoOHOBaHIX aJITOPUTMIB MTAKETYBAHHS IIOPIBHIOIOTHCS 3 TPA/IUILii-
HIIMI MeTOJaMN OaTaHCYBaHHS JAHUX, TAKIMH SIK 30aTaHCOBAHMIT GeTiHT Ta 30aIaHCcOBAHNI BUTAAKOBI Jic. JloCTiuKeH s TOKa3ao, 1Mo
TPAAUIIHI MeToAn GaJaHCyBaHHS JAHUX MOKYTh OYTH HECYMICHUMUE 3 HAJIMIPHO He30a/IaHCOBAHUMMU JAHUMH, TOJI SIK aJTOPUTMU OETiHTY
€ MepCIeKTHUBHUM PIllIeHHSIM TSI MOJIEJTIOBAHHS TAKMX JaHUX. 3alPOIOHOBAHWIT METOJI 3HAXO/KEHHSI TireprapaMeTpiB eheKTHBHUN PN
CUJIbHO He30alaHCoBaHUX AaHuX. BiH 103BOJIMB H0CATTH TOYHOCTI, TToBHOTH Ta F1-Mipu auist kareropii mermocti 0,94, 0,81 1 0,87 Bianosizto.
JTOCTIKEHHS TAKPECTIOE BasKINBICTh BUPINIEHHS 33/1a4, OB SI3aHIUX 3 He30aIaHCOBAHUMU JIAHUMU PO KPEAUTHE MAaXPaiicTBO, IS MiABY-
MIEHHST TOYHOCTI Ta 06’ €KTUBHOCTI MOJIesIell KPeMTHOTO MaXpaicTBa.
KmouoBi coBa: HezbanancoBaHi gaHi, 6ailcciBcbka ONTHUMI3allis, BUIAAKOBHIL JIic, KJIach GibIIOCT] Ta MEHIIOCTI.



