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This paper reports a research that established the possibility
of increasing the effectiveness of the method of figurative trans-
formations to minimize partially defined Boolean functions. The
method makes it possible, without loss of functionality, to reduce
the complexity of the minimization procedure, compared to sorting
out binary definitions of partially defined Boolean functions. The
interpretation of the result is that the 2-(n, b)-design, 2-(n, x/b)-de-
sign systems are a reflection of logical operations. Therefore, the
identification of such combinatorial systems in the truth table of
logical functions directly and unambiguously establishes the loca-
tion of logical operations for equivalent transformations of Boolean
expressions. This, in turn, implicates an algorithm for simplifying
Boolean functions, including partially defined Boolean functions.
Thus, the method of figurative transformations simplifies and speeds
up the procedure for minimizing partially defined Boolean functions,
compared to analogs. This indicates that the visual-matrix form of
the analytical method still has the prospect of increasing its hard-
ware capabilities, including in terms of minimizing partially defined
Boolean functions.

Tt has been experimentally confirmed that the method of figura-
tive transformations increases the efficiency of minimizing partially
defined Boolean functions, compared with analogs, by 100-200 %.

There is reason to argue about the possibility of increasing
the efficiency of minimizing partially defined Boolean functions in
the main and polynomial bases by the specified method. The effec-
tiveness of the method, in particular, is ensured by carrying out all
operations of generalized gluing of variables for dead-end disjunctive
normal forms (DNF), followed by the use of implicant tables; optimal
combination of a sequence of logical operations for gluing variables.
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The problem that is solved in the research is to increase the ef-
ficiency of decision making in management tasks while ensuring the
given reliability, regardless of the hierarchical nature of the object.
The object of the research is decision making support system. The
subject of the research is the decision making process in management
tasks using an improved wolf flock algorithm. The hypothesis of the
research is to increase the efficiency of decision making with a given
assessment reliability. In the course of the research, an improved
optimization method based on an improved wolf flock algorithm
was proposed. In the course of the conducted research, the general
provisions of the theory of artificial intelligence were used to solve
the problem of analyzing the objects state and subsequent parametric
management in intelligent decision making support systems.

The essence of the improvement lies in the use of the following
procedures, which improve basic procedures of the wolf flock algo-
rithm, namely search and chase:

— taking into account the type of uncertainty of the initial data
while constructing the wolf flock path metric;



— searching for a solution in several directions using individuals
from the wolf flock;
— initial presentation of individuals from the wolf flock;

— an improved procedure for adapting a flock of wolves;

— taking into account the available computing resources while
choosing the number of leaders in a flock of wolves.

An example of the use of the proposed method is presented on
the example of assessing the state of the operational situation of
a group of troops (forces). The specified example showed an increase
in the efficiency of data processing at the level of 23-30 % due to the
use of additional improved procedures.

Keywords: artificial intelligence, wolf flock algorithm, data un-
certainty, evaluation efficiency, adaptability.
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The object of this study is an approach to solving the problems
of designing service-oriented networks that warn about emergencies
using dynamic programming. The main issue is the complexity of
algorithmization of processes that describe the achievement of an
optimal solution in multi-stage nonlinear problems. The possibili-
ties of applying the Bellman optimality principle for solving the set
tasks for the purpose of their application in the field of engineering
and technology are determined. Based on the Bellman functional
equation, a model of the optimal number of sensors in the monitoring
system for warning of emergencies was built.

A feature of the design is that using the classical Bellman equa-
tion, it is proposed to solve problems of various technical directions,
provided that the resource determines what exactly makes it pos-
sible to optimize work in any way. Important with this approach is
the planning of the action as an element of some problem with the
augmented state. After that, the proposed structure in formal form
extends to other objects.

A problem was proposed and considered, which confirmed the
mathematical calculations, as a result of which an optimal plan for re-
placing the sensors of the system was obtained; and the possibilities
of significant cost reduction were identified. In the considered exam-
ple, an optimal plan for replacing the system sensors was compiled
and the possibility of reducing costs by 31.9 % was proved.

The proposed option was used in the development of infor-
mation technology for modeling a service-oriented network based
on energy-efficient long-range protocols; some of the identified
features were further developed in the design of a recommendation
system for issuing loans and developing an interactive personnel

training system.



Keywords: sorting solutions, linear objective function, constraints,

Bellman optimality principle, synthesis, optimization, discrete quantity,
sensor, monitoring, emergency.
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The task of calculating the productivity of collective scientific
subjects is a relevant issue in scientometrics. This study formalized
the problem of assessing productivity trends of collective scientific
subjects. The TWPR-CI method for calculating the performance
based on the modified PageRank algorithm is described. Formulas
for calculating productivity have been derived that make it possible
to take into account a change in the productivity of collective scien-
tific subjects over time. The indicators of the basic average absolute
change in performance and the chain average relative change in
performance were chosen as the basis. To select promising, from the
point of view of scientific work, collective subjects, preference is
given to those whose basic average absolute change in productivity is
positive or the chain average relative change in productivity exceeds
unity. Verification of the method for assessing performance trends of



collective scientific entities based on the modified PageRank algo-

rithm using the public dataset Citation Network Dataset was carried
out. The dataset includes more than 5 million scientific publications
and 48 million citations. The citation of scientific publications of
27,500 collective scientific subjects for the period from 2000 to 2022
was analyzed. For this period, for 15 selected collective scientific sub-
jects, performance is calculated using the TWPR-CI method, as well
as estimates of productivity trends based on their average relative
change. There are three classes of collective scientific subjects accord-
ing to productivity trends. The results indicate the relevance of the
proposed method for quantifying the productivity trends of collective
scientific entities (higher education institutions, scientific institutes,
laboratories, and other institutions engaged in scientific activities).

Keywords: PageRank algorithm, scientific work, collective sci-
entific subject, scientometrics, scientific productivity.
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This study solves the task to redistribute the load on a geo-
graphically distributed foggy environment in order to achieve
a load balance of virtual clusters. The necessity and possibility of
developing a universal and at the same time scientifically based ap-
proach to load balancing has been determined. Object of study: the
process of redistribution of load in a foggy environment between
virtual, geographically distributed clusters. A load balancing
method makes it possible to reduce delays and decrease the time
for completing tasks on foggy nodes, which brings task processing
closer to real time. To solve the task, a mathematical model of the
functioning of a separate cluster in a foggy environment has been
built. As a result of modeling, the problem of finding the optimal
distribution of tasks across the nodes of the virtual cluster was
obtained. The limitations of the problem take into account the
characteristics of the physical nodes of support for the virtual
cluster. The process of distributing the additional load was also
simulated through the graph representation of tasks entering
virtual clusters. The task to devise a method for load transfer bet-
ween virtual clusters within a foggy environment is solved using
the proposed iterative algorithm for finding a suitable cluster and
placing the load. The simulation results showed that the balance of
the foggy environment when using the proposed method increases
significantly provided the network load is small. The scope of
application of the results includes geographically distributed foggy
systems, in particular the foggy layer of the industrial Internet of
Things. A necessary practical condition for using the proposed
results is the non-exceeding the specified limit of the total load on
the foggy medium, usually 70 %.

Keywords: decentralized platform, cloud environment, Internet
of Things, virtual cluster, iterative algorithm.
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Internet of things (IoT) becomes the most popular term in the
recent advances in Healthcare devices. The healthcare data in the
ToT process and structure is very sensitive and critical in terms of
healthy and technical considerations. Outlier detection approaches
are considered as principal tool or stage of any IoT system and are
mainly categorized in statistical and probabilistic, clustering and
classification-based outlier detection. Recently, fuzzy logic (FL) sys-
tem is used in ensemble and cascade systems with other ML-based
tools to enhance outlier detection performance but its limitation
involves the false detection of outliers. In this paper, we propose
a fuzzy logic system that uses the anomaly score of each point using
local outlier factor (LOF), connectivity-based outlier factor (COF)
and generalized LOF to eliminate the confusion in classifying points
as outliers or inliers. Regarding human activity recognition (HAR)

dataset, the FL achieved a value of 98.2 %. Compared to the perfor-
mance of LOF, COF, and GLOF individually, the accuracy increased
slightly, but the increase in precision and recall indicates an increase
in correctly classified data and that neither true nor abnormal data
is classified wrongly. The results show the increase in precision and
recall which indicates an increase in correctly classified data. Thus,
it can be confirmed that fuzzy logic with input of scores achieved the
desired goal in terms of mitigating cases of false detection of ano-
malous data. By comparing the proposed ensemble of fuzzy logic and
different types of local density scores in this study, the outcomes of
fuzzy logic presents a new way of elaborating or fusing the different
tools of the same purpose to enhance detection performance.

Keywords: anomaly detection, outlier score, anomaly score,
fuzzy logic, hybrid system.
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BIIPOBAJI’KEHHS METO/IY OBPA3HUX IIEPETBOPEHD JIJISI MIHIMI3AIIIL YACTKOBO BU3HAYEHUX BYJIEBUX
OYHKIIIA (c. 6-25)

M. T. Conomko, M. C. Auroniok, I. C. Boiitrosuuy, IO. B. Yasanosceka, H. C. IlaBiosa, B. B. Binrenpkuii

ITpoBecHUMH OCTI/IKEHHSAMU BCTAHOBJIEHA MOSKJIMBICTD 30iTbIIeHHS e(DEKTHBHOCTI METOAY OOpPasHUX MEPETBOPEHb I MiHiMizartil
YaCcTKOBO BHM3HadeHUX OyJeBux (yHkiiii. Meros jae 3mory 6e3 Brpati (hyHKIIOHAIBHOCTI 3MEHIINTH CKJIQJHICTD TPOIEypH MiHiMi3allii,
HOPIBHSHO 3 nepeGopoM GiHAPHMX JOBM3HAYEHb YACTKOBO BU3HAYCHUX OyseBux (yHKIiH. [HTepHpeTaliss pesy/israTy MOJSArac y TOMY, 110
cucremu 2-(n, b)-design, 2-(n, x/b)-design € BinoGpaskeHHsAM JOTiUHNX onepartiii. TOMy BUSIBJICHHS TAKUX KOMOIHATOPHUX CHCTEM y TabJmiti
iCTMHHOCTI JToriuHNX (HYHKIL# 6e310CepeHbO | OIHO3HAYHO BCTAHOBJIIOE JIOKAIIIIO JIOTTYHUX OIEPaIliil U1 PIBHOCUIIBHUX IIEPETBOPEHb OyJie-
Bux Bupasis. Ile, y cBOIO yepry, iMILITIKy€E aJropuT™ CrpoiieHts OyaeBux (GyHKIHH, y TOMY 4UC/Ii i 4aCTKOBO BU3HAUYEHUX OyJsieBUX (DYHKILIL.
TakuM 9MHOM METOZ 0OPAa3HUX HEPETBOPEHB CIIPOILYE Ta MPUIIBUALLYE IIPOIEAYPY MiHiMizanil JacTKOBO BH3HAUYCHUX OyseBuX (BYHKIMI,
HOPIBHSIHO 3 anasioramiu. Lle Bkasye Ta Te, 1110 BidyajabHO-MaTpuuHa (hopMa aHATI THYHOTO METO/LY, BCE Ille MAa€ MEePCIEeKTUBY HAPOILYBATH CBOI
anaparHi MOKJIMBOCTI, 30KpeMa if CTOCOBHO MiHIMI3allil YacTKOBO BU3HAYCHUX OyJIeBUX (yHKILI.

EKCrepuMeHTaIbHO TATBEPIKEHO, 10 METO 00Pa3HUX IEPETBOPEHb IiABUIILYE e(HEKTHUBHICTH MiHIMIZaIlii YACTKOBO BUSHAUCHUX OYJI€BUX
GyHKIi, nopiBHsHO 3 aHasoramu Ha 100-200 %.

€ niacTaBu CTBEPKYBATU PO MOKJIMBICTD 301IbIIeHHsT eEKTUBHOCTI MiHIMIZaIli YacTKOBO BU3HAUYeHUX OyseBuX (YHKIL B OCHOB-
HOMY Ta TOJIIHOMHOMY 0a3ucax 3a3HaYeHUM METONOM. EQEKTUBHICTH METOMY, 30KpeMa, 3a0e311euyeThCsl MPOBEICHHSIM BCiX omnepariil ysa-
raJIbHEHOTO CKJICIOBAHHST 3MiHHUX ST TYIMKOBUX N3 IOHKTUBHUX HOpMabHuX (hopm (JJTHD) 3 HaCTYmHUM 3aCTOCYBAHHSM IMILUIIKAHTHUX
TabJIUIb; ONTUMAJILHUM KOMOIHYBaHHSIM [OCJIIOBHOCTI JIOTTYHUX OTIEPaILiii CKJICIOBAHHS 3MiHHUX.

KiiouoBi cioBa: mMiHiMizaniss 4acTKOBO Bu3HaueHUX OyJjeBux (yHKI METOIOM 00pasHUX MEPETBOPEHb, JIOKAIlis PIBHOCHJIbHUX

[EPETBOPEHbD.
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VIOCKOHAJIEHHA METO/IY ONITUMI3AIIf HA OCHOBI AJITOPUTMY 3TPAT BOBKIB (c. 26-33)

0. O. Tpoupko, H. M. IIporac, O. b. Onapymenko, I0. B. Bakyneunxo, JI. M. [lerrsapooBa, B. B. Ilap:kuunpkwii, I1. B. Xomenko,
JI. B. Konopniituyk, B. B. Heunnopyxk, H. B. Anenbko

ITpobaiema, siKa BUPINTYE€ThCS B IOCJIIZKEHHI, € I IBUIIIEHHS OTIEPATUBHOCTI IIPUITHATTS PIlICHHSA B 3ala4ax yIIPaBJIiHHS 1Y 3a0e311eYeHH]
3a/IaHOT I0CTOBIPHOCTI HEZATEKHO Bzl iepapxiunocTi 06’ekTy. O6’'€KTOM NOCIUKEHHS € CUCTEeMU THATPUMKY MPUHHATTS pitteHs. Ipeamerom
JIOCTI/PKEHHST € IPOIleC IPUNHSATTS PillleHHS B 3a/[a4aX YIIPaBJiHHS 3a JOIIOMOTOIO YZIOCKOHAJICHOTO aJTOPUTMY 3rpai BoBKiB. [inoTesoro s1o-
CJIJIKCHHS € I/IBUIIICHHS OIIePATUBHOCTI IIPUIHSATTS PilIEHHS [IPH 33/IaHill JOCTOBIPHOCTI OIiHIOBAHHS. B X011 10CTi/PKeHHST 3aIIPOIIOHOBAHO
YI0CKOHAJIEHNI MeTO/] OIITUMI3allii Ha OCHOBI YZIOCKOHAJICHOTO aJrOPUTMY 3rpai BOBKIB. B X0/1i mpoBeieHOro 10C/Ii/IKeHHS BUKOPUCTOBYBa-
JIVCST 3aralibHi TOJIOXKEHHST TEOPii MITYYHOrO IHTEIEKTY — JUUIsl BUPIIICHHS 33/[a4i aHasi3y cTaHy 06’€KTiB Ta MOCJi/yI0Y0ro TapaMeTpuaHOrO
VIIPaBJIiHHA B IHTEICKTYAJIbHUX CUCTEMaX ITI/ITPUMKHY IIPUIHSATTS pillleHb. B 0CHOBY /10C/II/IKCHHS IOKJIAZICHO OCHOBHI IIPOIIEY PH QJITOPUTMY
3rpai BOBKIB Ta TEHETUYHOTO aJITOPUTMY.

CyTHICTD yIOCKOHAJIEHHSI MOJISITAE B BUKOPUCTAHHI HACTYITHUX MPOILELYP, SKi YAOCKOHATIOITh 00mABI Ga30Bi 1POIELYPH aIrOpUTMY
3rpai BOBKIB, a caMe IIOIIYKY Ta IOTOHi:

— BpaxyBaHHs TUIly HEBU3HAYCHOCTI BUXIIHUX JAHUX 11PY 1100Y/10BI METPUKHU HIIAXY 3rpai BOBKIB;

— MONIYKY PIillIEHHS y ACKITbKOX HANPSAMKAX 3 BUKOPUCTAHHSIM OCOOUH 3 3rpai BOBKIB;

— TI0YaTKOBOTO BUCTABJICHHS OCOOUH 3i 3rpai BOBKIB;

— YJIOCKOHAJICHOIO IIPOIE/IyPOIO IIPUCTOCYBAHHS 3rpal BOBKIB;

— BpaxXyBaHHSIM HAassBHUX 00UNCTIOBATIBHUX PECYPCIB TPU BUOOPI KIIBKOCTI BATAKKIB y 3rpai BOBKIB.

ITpoBeIcHUIT TIPUKJIA BUKOPUCTAHHSI 3alIPOIIOHOBAHOTO METO/Iy Ha TIPUKJIAAl OMIHKU CTaHy OIEPATHMBHOI OOCTAHOBKU YTPYIIOBaHHS
Bitich (cuu). 3asHaveHUiT IPUKJIA/ TTOKA3aB IiABUIIEHHs eEeKTUBHOCTI onepaTuBHOCTI 060poOKM AaHux Ha piBHi 23—30 % 3a paxXyHOK BUKO-
pHCTaHHSA 0/JaTKOBUX yIOCKOHAJICHUX TPOIE/YP.

Komio4oBi ciioBa: mTyyHmil iHTEIEKT, aJITOPUTM 3rpai BOBKIB, HEBU3HAYEHICTD IAHNX, OLIEPATUBHICTD OIiHIOBAHHS, IIPUCTOCOBAHICTb.
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OCOBJIMBOCTI PO3B’I3AHHA OKPEMHX 3A/1IAY PO3POBKHU CEPBIC-OPIEHTOBAHUX MEPEK 3A 1OIIOMOTI'OIO
JUHAMIYHOT'O ITIPOIPAMYBAHHH (c. 34-40)

0. O. Kpsizxuy, B. €. Inkosny, K. C. IOmenko, O. M. Kynpix

OG6’€KTOM JIOCTIIZKEHHS € MiAXiA 10 po3B’A3aHHA 3a7a4 PO3POOKU CEPBIC-OPIEHTOBAHMX MEPEK OMOBIIEHHS NMPU HAA3BUYAHNX aBa-
PIHKX CUTYyAIisIX 32 TOMOMOTOK AMHAMIYHOTO TIporpaMyBaHHsa. OCHOBHOW MPOGIEMOI0 BUCTYIIAE CKAAMHICTh AJITOPUTMIZAIl] TTPOLECiB,



SIKi OIMCYIOTh TOCATHEHHS ONTUMAJIBHOTO PIlIEHHS y HaraToeTAITHUX HeliHIHHIX 3a1auax. BusHaueHi MOKINBOCTI 3aCTOCYBAHHS TPUHIIM-
Iy ONTUMAIbHOCTI BesiMana /yist BUPIlICHHsT OCTABJICHHX 33/1a4 3 METOI0 1X 3acTocyBanHs y chepi TexHiku i TexnoJoriii. Ha 6a3i ¢pyHk-
HioHaNBHOTO piBHsAHHS Besimana Gya po3pobeHa Mojie/ib ONTUMAIBHOI KIJIBKOCTI JATYMKIB CUCTEME MOHITOPUHTY /LTSI OTIOBIIEHHS IIPO
aBapiiiHi cuTyarii.

Oco6MBICTIO PO3POOKH € T€, 10 3 BUKOPUCTAHHAM KJACUYHOTO PIBHAHHS BesliMaHa NponoHy€eThest BUPIIEHHS 33/1a4 PI3HOTO TEXHIUHO-
O CHPSIMYBAHHs, 32 YMOBH, [0 PECYPCOM BU3HAYAECTHCS Te, 0 JO3BOJSAE Oy/ib-SIKUM YMHOM ONTUMI3yBaTu poOoTy. Bak/mBUM mpu Takomy
HIZXO/lI € TUIAHYBAHHSA il SIK €JIEMEHTY JIesIKOI IPOOJIeMHU 3 TOMOBHEHUM CTaHOM. ITiCJIs IIbOTO 3aIPOIIOHOBaHa CTPYKTYpa y (hOpMaTbHOMY
BUIJISII TOMIMPIOETCS HA THII 00 €KTH.

By.ia 3anporionoBana ta po3riisiHyTa 3a/1a4a, sika IMiATBep/IiIa MaTeMaTUYHI BUKJI/IKU, B PE3yJIbTaTi 40ro OyB OTPUMAHUIN ONITUMAJIbHII
IUIaH 3aMiHM IaTYNKIB CUCTEMH,  TAKOK BUHAIICHI MOKIMBOCTI 3HAYHOTO CKOPOYEHHST BUTPAT. Y PO3IJISTHYTOMY NPUKAa/i OyB OTpUMaHUit
ONTUMAJIBHUIT TJIAH 3aMiHM JJATYMKIB CHCTEMH Ta JI0BE/ICHA MOKJIUBICTH CKOpodeHHs Butpar y 31,9 %.

3anpornonosate GyJI0 BUKOPUCTAHE IPU Po3poO1Li iHGOPMAIIHHOT TEXHOJIOTIT MOIETIOBAHHS CePBic-OpiEHTOBAHOT Mepeski Ha 6asi eHepro-
eEeKTUBHUX NPOTOKOJIIB IAJIEKOTO PaiyCy Ail, AesKi BUSBJIEHI 0COOIMBOCTI OTPUMAIIK MOAAIBIINN PO3BUTOK MPH IIPOCKTYBAHHI PEKOMEHIA-
[IIHOT crcTeMU BUiadi KPEAUTIB Ta po3po0ili iHTEPAKTUBHOT CHCTEMU HABYAHHSI IEPCOHAILY.

Kmouosi cioBa: nepebip pimenp, JiHiliHa 11i1b0Ba GYHKILs, 0OMEKEHHs, MPUHIMIT ONTUMAIBHOCTI BessiMaHa, cuHTes, onTuMisaris,

JIICKpeTHA BeJNYNHA, IaTYNK, MOHITOPUHTI, aBapiliHa cuTyartis.
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METO/] OIITHIOBAHHA TPEHAIB IPOAYKTHUBHOCTI KOJIEKTUBHIX HAYKOBHX CYB’E€KTIB HA OCHOBI
MOANDIKOBAHOTO PAGERANK AJITOPUTMY (c. 41-47)

10. B. Anapamiko, O. 10. Kyvaucoekwuii, A. O. Biromuneskuit, O. O. Ioropinsik, M. B. Imaaka, I. I. Cineka-Twmimax,
1. 0. Xnanowuin, I. B. UYnukanp

3asiaua po3paxyHKy MPOAYKTHBHOCTI KOJEKTUBHUX HAYKOBUX Cy( €KTIB € aKTYaJlbHOK 33/[a4€i0 HAyKOMETpil. B mocaikeHHs mposeneHo
opmastizanito 3aa4i OLiHIOBAHHS TPEH/IIB IIPOYKTHBHOCTI KOJEKTUBHIX HAYKOBUX Cy6’€KTiB. OMUCAHO METOJ PO3PAXYHKY ITPOAYKTHBHOCTI
TWPR-CI na ocHosi moandikosanoro PageRank asropurmy. Beranosieno hopmy/in 1/t pO3paxyHKY IIPOAYKTUBHOCTI, SIKi I03BOJIAIOTH Bpa-
XyBaTH 3MiHy MPOAYKTUBHOCTI KOJIEKTUBHIX HAYKOBUX Cy(’€KTIB 3 4acoM. 3a OCHOBY OyJ10 06paHO MOKa3HUKM Ga30BOI CEPEHbOI aOCOTIOTHOT
3MIHM TTPOJLYKTUBHOCTI Ta JIAHIIIOTOBOI CEPE/IHBOI BIIHOCHOT 3MiHM MPOAYKTUBHOCTI. [[Jist BitGOPY MEPCIEKTUBHIX, 3 TOYKU 30PYy HAYKOBOI
poGOTH KOJIEKTUBHUX Cy(0 €KTIB, HAAIOTD [IEPEBArY TUM, Y SIKUX 6a30Ba cepe/itst abCoMOTHA 3MiHa IPOYKTUBHOCTI J0JaTHA a00 JIAHIIOroBa
cepe/iHs BiJIHOCHA 3MiHA MPOJYKTHUBHOCTI IepeBuiye oanHuino. IIposenena Bepudikailiss MeTo/Ly OIIHIOBAHHS TPEH/IB MPOAYKTUBHOCTI
KOJIEKTUBHUX HayKOBUX Cy0'eKTiB Ha ocHOBI moaudikosanoro PageRank anropurtmy 3 Bukopucranusm myGmiunoro aaracery Citation
Network Dataset. /latacer Briodae 6isbiie 5 MJIH. HAyKOBUX 11y0Osiikamiil Ta 48 MuH. uuTyBanb. Bysio npoaHasizoBaHo IUTYBaHHsI HAYKOBHX
ny6aikamiit 27 500 KosekTHBHNX HayKoBuX cy6'ektiB 3a nepiox 3 2000 p. mo 2022 p. /las uporo nepiogy aas 15 BUGpaHUX KOJEKTUBHUX
HayKOBUX Cy0’€KTIB PO3Pax0OBaHO MPOAYKTUBHICTh 32 MeTooM TWPR-CI, a Takoxk OliHKM TPEHAIB MPOAYKTUBHOCTI Ha OCHOBI iX CepeIHbOl
Bi/tHOCHOT 3MiHu. BuiijieHO TpU KJIaCH KOJIEKTUBHUX HAYKOBUX Y06 €KTIB 32 TPeHAAMHU MPOAYKTUBHOCTI. OTpUMaHi Pe3yJIbraTi CBi/4arh po
PEJIEBAHTHICTD 3AIIPOIIOHOBAHOTO METO/LY /IS KIIBKICHOTO OIIHIOBAHHS TPEH/IIB IIPOYKTHBHOCTI KOJIEKTUBHIX HAYKOBUX Cy0 €KTIB (3aKJIajiiB
BHIIIOI OCBITH, HAYKOBHX 1HCTHTYTIB, TabOPaTOpiil, iHIINX yCTAHOB, SIKi 3afIMAIOTHCST HAYKOBOIO JISUIBHICTIO).

Kmouosi ciosa: anropurm PageRank, Haykosa po6oTa, KONEKTUBHUN HAyKOBUii Cy( €KT, HAyKOMETPist, HAyKOBA POy KTUBHICTb.
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PO3POBKA METO/IY BAJTAHCYBAHHSI HABAHTASKEHHSI TEPUTOPIAJIBHO PO3MOIIIEHOTO TYMAHHOTO
CEPEJIOBHUIIA (c. 48-55)

H. I. Kyuyk, O. O. Moxkaes, C. I. Cemenos, A. B. Iaiiuenxko, I. A. Kyuyk, C. A. Tionenes, M. O. Mo:kaes, B. B. /lauzos,
O. B. Bpycaxosa, 0. B. I'nycos

3aBaHHs, 10 BUPIIIYBAJIOCS B JIOCJIJIKCHHI: EPEPO3NO/IJT HABAHTAKEHHSI TEPUTOPIaJIbHO PO3INO/IJIEHOTO TYMAaHHOTO CEPEeIOBUINA
3 METOI0 JIOCATHEHHsI OalaHCy 3aBaHTaKECHHS BIPTYaJIbHMX KJacTepiB. BusHaueHO HeOOXiAHICTH | MOKIMBICTD PO3POOKU yHIBEPCATBHOTO
i BOAHOYAC HAYKOBO OOIPYHTOBAHOTO IAXOAY /sl OataHCyBaHHs HaBaHTaxkeHHS. OO’€KT MOCHIKEHHS: TPOLEC MEePepPO3IIOIiTy HaBaHTa-
JKEHHS y TYMaHHOMY CEPEeOBHUINI MiK BIPTyaJbHUMH, TEPUTOPIAIBHO PO3MOAIICHUME KIacTepaMu. MeTos GalaHCyBaHHST HABAHTasKCHHS
JI03BOJISIE BHUBUTH 3aTPUMKH Ta 3MEHIIUTH YaC BUKOHAHHS 3aB/IaHb HA TYMAHHUX BY3JIaX, M0 HAOIMKAE TPOLIEC OOPOOKH 3aBaHb 10 PEKUMY
peanbHOTO uacy. Jlyist BupinieHHs 3aBaaHHs po3pobJeHa MaTeMaTHIHa MOIe/Tb (DYHKIIOHYBaHHS OKPEMOTO KJIACTePa TYMAHHOTO CEPEIOBHIIA.
B pesysibraTi MOAETIOBAaHHS OTPUMAaHA 33/1a4a 3HAXO/KEHHST ONITUMAIBHOTO PO3IOJLY 3aBIaHb 110 By3JaX BipTyaabHOTO Kiactepa. OOme-
SKEHHSI 33/1a4i BPAXOBYIOTh XapaKTePUCTUKH (DI3MUHKX BY3JIiB IATPIMKH BiPTYaJIbHOTO KjaacTepa. TakoxK 3MO/Ie/IbOBAHNI ITPOIIEC POHOLILY
JIOJIATKOBOTO HABAHTAKEHHSI 32 PAXYHOK IpahOBOTO MPECTABICHHS 3aB/IaHb, 110 HAJAXO/ATD /10 BIPTYaJIbHUX KJIACTEPIB. 3aBAaHHs pPo3POOKU
METO/ly IIepEHEeCCHHS HAaBAaHTAKCHHS MiXK BIPTYaJIbHUMU KJIacTepaMy TYMaHHOTO Cepe/IOBUIIA BUPINIYETHCS 3a JI0IIOMOT0I0 3aIIPOIIOHOBAHOTO
iTepaniiiHOro aIropuTMy MONIYKY BiANOBIIHOTO KJIACTepa Ta PO3MINEHHS HABAHTAKEHHs. Pe3y/IbraTi MOJIETIOBaHH MOKA3a/Iu, 10 30a1aH-
COBaHICTh TYMAHHOTO CEpPe/IOBUIIA [TPY BUKOPUCTAHHI 3aIIPOIOHOBAHOTO METO/LY CYTTEBO I/IBUIIYETHCS, SIKIIO 3aBAHTAKEHHSI MEpEsKi HeBe-
suke. Cdepa BUKOPUCTAHHS OTPUMAHUX PE3YJIBTATIB: TEPUTOPIAIbHO PO3IO/IIEH] TyMaHHI CHCTEeMNU, 30KpeMa TYMaHHUI 11ap 1HyCTpiasb-



Horo Inreprery pedeit. HeoOXiiHOIO MIPAKTUYHOIO YMOBOIO BUKOPUCTAHHS 3alIPOIIOHOBAHUX PE3YJILTATIB € HEIIEPEBUINECHHS 3a/IaHOT rPaHuIL
3araJibHOT 3aBaHTKEHOCTI TYMAHHOTO CEPeIOBUINA, 3a3Bnyail 70 %.
KmouoBi cioBa: jierientpasizoBana miatdopma, XMapHe cepe/IoBHIIe, IHTEPHET pedeil, BIpTyaJbHUN KJIacTep, iTepaiiiHiil alropuTM.
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BUSABJEHHSA AHOMAJIIN B IHTEPHETI MEJJUYHUX PEYEI 31 IITYYHUM IHTEJEKTOM (c. 56-62)

Shalau Farhad Hussein, Zena Ez. Dallalbashi, Ahmed Burhan Mohammed

Inrepuer peueit (IP) crae HallnomyssipHIINM TEPMIHOM B OCTAHHIX JIOCSATHEHHSIX Y cepi MPUCTPOiB OXOPOHN 3/10poB’st. JlaHi oxo-
POHU 3/10poB’st B mpoiteci Ta cTpyktypi IP € ayske uyTiimBuME Ta KPUTUYHUMK 3 TOUKU 30PY 3/I0POB’SE Ta TEXHIYHUX MipKyBaHb. [liaxoan
10 BUSIBJICHHsI BUKU/IIB BBAKAIOTHCSA OCHOBHUM IHCTPYMEHTOM ab0 eTanom Oyap-skoi cuctemu IP i B OCHOBHOMY MOJUISIOTBCS HA CTATHC-
THYHE Ta WMOBIpHICHE BHSIBJICHHSI BHKW/IIB Ha OCHOBI Kiacrtepusariiii ta kiaacudikaiii. Ocranniv yacom cucrema Hewitkoi sorikn (HJT)
BUKOPHCTOBYETHCS B aHCAMOJIEBUX | KACKAIHUX CUCTEMAX 3 IHIIMMH IHCTPYMEHTAMU Ha OCHOBI MAIIMHHOTO HABYAHHS JIJISI 1T ZIBULIIEHHS TIPO-
JYKTUBHOCTI BUSIBJICHHST BUKWUIIB, ajie il OOMEKEHHSI BK/IIOUA€ XMOHE BUSABJICHHS BUKUAIB. Y 1iil CTATTI MM IPOIIOHYEMO CHCTEMY HEYITKOI
JIOTIKH, $IKa BUKOPUCTOBYE OIIHKY aHOMaUIil KOJKHOI TOUKH 3 BUKOPUCTAHHAM JioKasibHOTO Bukuay (JIB), Bukuay Ha ocHosi 38’s3H0cTi (BO3)
i ysarazbrenoro YJIB, mo6 yeynytu miytanuny B kiaacudikaiii Todok sk Bukuais abo suytpinmix. I{ogo Habopy AaHUX PO3Ii3HABAHHSI
mistiprocti noauan (PIJT), HJT nocsaria snavennst 98,2 %. Iopisusino 3 xapakrepucrukamu JIB, BO3 i TYJIB okpemo, TouHiCTb €110
3pocJia, asie 301IbIIEHHS] TOYHOCTI Ta 3aramM’ ITOBYBaHHsI BKa3y€ Ha 301/IbIIIEHHS IIPABIIBbHO KI1acu(DiKOBAaHNX AHKX i T€, 10 aHi IPaBAKBi, aHi
aHOMaJIbHi Jlani kiacudikoBani HenpaBuiIbHO. Pe3yisraTit IeMOHCTPYIOTH IHIBUIIEHHS TOYHOCTI Ta 3aram’siTOBY BaHHsI, 1[0 BKa3y€ Ha 301J1b-
IIEHHST IPABUIIbHO KIacu(iKOBaHNX faHuX. TAKUM YMHOM, MOKHA I ZITBEPANTH, 11O HEYiTKa JIOTiKa 3 BBEICHHAM OasliB 0csaria 6akaHoi MeTn
3 TOYKM 30y TOM SIKIIEHHS BUTIA/IKIB IIOMHJIKOBOTO BUSIBJICHHS aHOMATbHUX JaHuX. [[0PIBHIOIOUY 3aIPOIIOHOBAHUI aHCaMOJIb HEUITKOI JI0-
riKy Ta Pi3Hi TUIM OLIHOK JIOKAJIBHOI IIJIBHOCTI B IIbOMY JIOCTIIZKEHHI, PE3yJIBTATU HEYITKOI JIOTIKU MPEACTABJSAITh HOBUHI C1I0CiO PO3pOOKN
a00 3/IMTTS PI3HUX IHCTPYMEHTIB OJIHIET METH /ISt TiIBUIEHHST €(DEKTUBHOCTI BUSIBJICHHSL.
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