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This study examines controlled technological process of heating
liquid, which is considered as a cybernetic system for transforming
resources into a usable technological product. The work investigates
the possibility of constructing a normalized functional of deviation in
the efficiency indicator in dynamic models of technological processes,
used to synthesize optimal control effects. They provide a quantitative
assessment of deviation of the actual efficiency from the required
level and allow the application of optimal control methods.

The task addressed is to find a standardized indicator of efficiency
deviation E, which would ensure the dimensionlessness of this indi-
cator and its large-scale independence. It is a dimensionless quadratic
measure of difference between the total useful result and the total
costs. It has been shown that the parameter E has the properties of
computational constancy and could be used for analysis, normaliza-
tion, and comparison of various control modes.

The ELF (Normalized Efficiency Criterion) computing block has
been designed, which makes it possible to convert input parameters into
cost form, accumulate total costs and useful effect, form indicators of ad-
ditional benefit and resource intensity, as well as calculate a normalized
efficiency criterion. It is shown that ELF is an integrated indicator of
efficiency as a ratio of additional benefit to the resource intensity of the
permissible mode; the indicator E represents its normalized metric form.

The results make it possible to assess the effectiveness of the process
in a quantitative way. And the functional E shows a deviation from the
required mode, which gives the opportunity to conduct an analysis and
make the right decisions in the management of a technological process.

The research findings could be used in any technological processes.

Keywords: cybernetic control, efficiency criterion, ELF, normal-
ized deviation index, mode selection.
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The object of this study is a heterogeneous smart city server
network consisting of distributed computing nodes and based on pro-
cessing data streams from multiple sources. This article examines the
efficiency, reliability, and adaptability of a heterogeneous smart city
server network under conditions of uncertainty, dynamic load, and
information insecurity. A comparative analysis of modern methods
for managing information resources in heterogeneous server net-
works applied to smart city infrastructure is provided.

The advantages and feasibility of using a fuzzy optimization
method to improve the efficiency of a heterogeneous smart city server
network are substantiated. Based on measurement data from vision,
transport, and energy supply sensors, a network architecture for the
server infrastructure of the Shusha smart city system, located in the
Karabakh region of Azerbaijan, is proposed.

To solve this problem, the advantages of a fuzzy optimization
model are substantiated, and it is found that this model can im-
prove the performance of the Shusha smart city heterogeneous
server network under uncertainty. To address this problem, a new
method for stage-by-stage fuzzy modeling of energy loads arising
from influencing meteorological parameters and potential failures
was proposed. Unlike traditional deterministic and stochastic opti-
mization methods, the applied fuzzy optimization method allowed
for a more detailed study of external factors in the Shusha smart city
system, uncertainty regarding the grid power supply, operational
reliability, and the criticality of network performance parameters.
The results obtained during the study show that processing time
is reduced by up to 30%, and fault tolerance of the entire system is
increased. This method ensures efficiency and practical application
for the development and operation of a heterogeneous server in the
Shusha smart city system.

Keywords: fuzzy inference systems, heterogeneous networks,
resource allocation, energy resource optimization, fault tolerance,
computing network in a smart city.
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The subject of the study was the national cyber vulnerability of
sovereign states in a context of geopolitical turbulence. The study

addresses the lack of proven, multi-factor econometric tools that
would enable an accurate quantitative assessment of the impact of
macroeconomic instability and military conflicts on the overall level
of institutional cybersecurity. The results of the study showed that
armed conflicts create a strong non-linear link with breaches of dig-
ital systems’ information security, leading to a 10.2 percentage point
increase in critical system vulnerabilities during periods of war. This
was explained by the combined effect of the ‘war multiplier’ and the
‘paradox of institutional inertia’, as demonstrated by official Comput-
er Security Incident Response Teams (CSIRTs) which were unable to
protect systems due to a lack of adequate funding. The study showed
that gross domestic product (GDP) acts as a protective factor, as every
1% increase in GDP leads to a 10.1% reduction in risk. The study’s
results were unique, as a pooled logit regression model with clus-
ter-consistent standard errors was used to analyze panel data from
14 countries (n = 68), and the threshold values for cyberattacks were
determined at the 75th percentile. The developed model was used
to quantify the effect of detection bias during crisis situations. The
mathematical framework of the developed model acted as a central
element, enabling macroeconomic early warning systems to fully
realize their potential in the allocation of defense resources and the
protection of digital sovereignty.

Keywords: national cybersecurity, panel logistic regression,
geopolitical turbulence, cyber vulnerability, early warning systems.
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Intelligent decision support systems are the object of the study.
The problem addressed in the study is the improvement of the va-
lidity of the functioning of intelligent decision support systems. The
hypothesis of the study is the possibility of increasing the efficiency
of the functioning of intelligent decision support systems due to the
development of a set of mathematical models of their functioning.

The originality of the study consists of:

- comprehensive assessment of the state of functioning of intelli-
gent decision support systems due to multi-level assessment;

- modeling of possible states of functioning of intelligent deci-
sion support systems;

- reconfiguring the number of input parameters to model the
functioning process of intelligent decision support systems due to
the use of evolving artificial neural networks, which achieves an
increase in the efficiency and reliability of the received decisions and
evaluations;

- setting the number of input channels of destructive influence
for their accurate assessment due to the use of queuing theory;

- setting the input parameters of the models by adjusting the
parameters of the membership function of evolving artificial neural
networks, which achieves an increase in the accuracy of modeling the
state of functioning of intelligent decision support systems.

Modeling of the proposed set of mathematical models of the
functioning of intelligent decision support systems was carried out.
In the course of modeling, it was established that an average of up to
20% gain is ensured in the efficiency and reliability of calculations,
while ensuring an average level of use of hardware resources.

Keywords: destabilizing factors, complex systems, efficiency of
decision-making, modeling of complex systems.
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This work assesses the level of competencies development by
the scientific and pedagogical workers at higher military educational
institutions.

The task addressed is the need to increase objectivity and accuracy
in assessing the level of development of the competencies of scientific
and pedagogical workers at higher military educational institutions.

Within the framework of this study, a generalized approach to
assessing the level of development of the competencies of scientific
and pedagogical workers at higher military educational institutions
includes a methodology and an assessment procedure.

The methodology for assessing the level of development of the
competencies of scientific and pedagogical workers at higher military
educational institutions has been improved by applying the principal
component method to it.

That has made it possible, in contrast to conventional methodol-
ogies based on simple averaging of assessment results, to eliminate
multicollinearity, ensure maximum objectivity and accuracy in as-
sessing the level of development of the competencies of scientific and
pedagogical workers at higher military educational institutions.

It is proven that ignoring internal correlations leads to the loss of
important information and a biased assessment of the level of devel-
opment of the competencies of scientific and pedagogical workers at
higher military educational institutions.

The procedure for assessing the level of development of the
competencies of scientific and pedagogical workers at higher military
educational institutions has been improved, which is based on an
improved methodology, which made it possible to increase the objec-
tivity and accuracy of the assessment by 16.6%.

It has been confirmed that taking into account the sources of
origin of the competencies of scientific and pedagogical workers at
higher military educational institutions is an important component
for their objective and accurate assessment.

The practical significance of the improved approach to assessing
the level of development of competencies in the activities of personnel
services at higher military educational institutions has been determined.




Keywords: assessment of competencies, sources of origin of
competencies, scientific and pedagogical workers, principal compo-
nent method.
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Intelligent decision support systems (IDSS) are the object of the
study. The problem that is solved in the study is the increase in the
processing of heterogeneous data while ensuring the given reliability of
their processing. The hypothesis of the study is the possibility of increas-
ing the level of reliability of heterogeneous data processing in IDSS due
to the development of a method of data interpretation in IDSS.

The originality of the study consists of:

— taking into account the influence of data uncertainty on the
process of processing heterogeneous data in IDSS due to the use of
fuzzy analytical expressions;

— reduction of loss of reliability of heterogeneous data pro-
cessing due to verification of information about IDSS and data
circulating in it;

—increasing the reliability of heterogeneous data processing
in IDSS due to multi-level deep learning of knowledge bases, using
evolving artificial neural networks;

— estimation of zero data values in IDSS databases, due to the use
of the procedure for estimating the zero data value, which achieves
the prevention of looping of the method;

— carry out unambiguous classification of data, their attributes
circulating in the IDSS due to the use of artificial immune detectors,
which achieves an increase in the accuracy of IDSS settings and the
reliability of heterogeneous data processing;

—recovery of data that was lost during the processing of het-
erogeneous data in IDSS due to their preliminary processing, which
achieves an increase in the reliability of heterogeneous data circulat-
ing in IDSS.

The proposed method provides an increase in the efficiency of
heterogeneous data processing by increasing the reliability of deci-
sion-making at the level of 14—18% due to the use of additional proce-
dures, which is confirmed by the results of a computational experiment.

Keywords: heterogeneous data, processing of various types of
data, reliability of decision-making, artificial intelligence.
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I. A. JIyneHko, I. I. Oxcaru4, M. O. Ipauxo, €. B. BypaiipHa

O6’eKTOM JIOCIIi/KEHHSI € KEPOBAHUM TEXHOJIOTIUHUIL MpolieC HAarpiBaHHS PiAWHY, KU PO3IISJIAEThCS SIK KiOepHEeTUYHA CHCTeMa Iie-
PETBOPEHHS PecypciB y KOPUCHUI TEXHOJIOTIYHHH ITPOYKT. JlOCTiZPKYEThCS MOXUINBICTD TTOOY/J0BM HOPMOBAHOTO (DYHKITIOHAJIA BiIXMJICHHS
TTOKa3HUKa e(eKTUBHOCTI B AMHAMIUHUX MOZAEJISX TEXHOJIOTIUHUX MPOLeciB i fioro BUKOPUCTaHHS [JIs1 CHHTe3y ONTUMaIbHUX KepyBaJIbHUX
BILIMBIB. BOHN 326€311e4y0Th KiJIbKiCHY OI[iHKY BifIXUJIeHHs (haKTHYHOI e(heKTUBHOCTI Bifi HEOOXiZIHOTO PiBHS Ta JAI0Th 3MOTY 3aCTOCOBYBATH
METOAU ONTUMAaIbHOIO KepyBaHHS.

VY po6oTi po3B’s3yeThes MpobyieMa MOIIyKy HOPMOBAHOTO ITOKa3HUKa BifixuieHHs edeKTUBHOCTI E, sikuil 61 3a6e3neuyBaB 6e3po3mip-
HICTbh 1IbOTO TIOKA3HMKA Ta H10r0 MACIITaOHy He3aseXHicThb. BiH € 6e3p0o3MipHOI0 KBaZIpaTUYHOIO MipOI0 Pi3HMIN MiXX CyMapHUM KOPUCHUM
pe3yJIbTaToOM i CyKyITHUMU BUTpaTaMu. IToka3aHo, 1110 IokasHUK E Mae BiacTHBOCT iHBapiaHTHOCTI 06YMC/IeHDb i MOYKe BUKOPUCTOBYBATHCS
JUISL aHaJTi3y, HODMYBAaHHS Ta IOPiBHAHHSA Pi3HUX PEKUMIB K€pPyBaHHS.

Pospo6sieHo o6uunciroBanbHuil 610k ELF (Normalized Efficiency Criterion), sikuii fae 3Mory repeTBOpIOBaTH BXifIHi ITapaMeTpH y Bap-
TicHY () OpMy, HAKOIIMIYBATH CYKYyITHi BUTPATH Ta KOPUCHHI edeKT, PopMyBaTH MOKA3HUKU JJOAATKOBOI BUTOIU M PECYPCOEMHOCTI, @ TAKOX
OOUMCITIOBATH HOPMAaJTi30BaHUU KpuTepiii eektuBHOCTI. [TokazaHo, mo ELF € iHTerpaIbHUM MOKa3HUKOM e(PEeKTHBHOCTI SIK BiJHOLIEHHS
JI0/IaTKOBOI BUTO/IN /IO PECYPCOEMHOCTI ZIOIyCTUMOTO PEXUMY, a TToKa3HUK E siBjsie co6010 10ro HOpMOBaHY METPUYHY (HOpMYy.

OTpyMaHi pe3y/IbTaTH AI0Th 3MOTY OL[iHIOBaTH e(heKTUBHICTb ITPOIieCy B YUCI0BOMY BUIVIA . PyHKmioHas E 1okasye BiIXUIEHHS Bij| He-
00XiZTHOTO peXKUMY, 110 Ha/la€ MOXJIMBICTb ITPOBECTH aHAJI3 i TPUITHATH 06T PyHTOBaHI pillleHHS 110/10 KEPYBAaHHS TEXHOJIOTTYHUM IIPOLIECOM.

Pe3ysbTaTy AOCTIHKEHHS MOXYTh OyTH BUKOPHCTaHi B Oy/[b-IKMX TEXHOJIOTI{YHUX ITpOI[ecax.

KurrouoBgi coBa: xibepHeTHYHe KepyBaHHS, KpuTepiil edexruBHocTi, ELF, HOpMOBaHMII IOKA3HUK BiIXUJICHHS, PE)KUMHA CEJIEKILisl.
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HEYITKA OIITUMI3AIIS TETEPOTEHHHUX MEPEXX CEPBEPIB PO3YMHOI'O MICTA B YMOBAX HEBU3HAYEHOCTI
B TIPCBKIN MICIIEBOCTI (c. 18-31)

Javanshir Mammadov, Esmira Mekhbalieva

OG’€KTOM IIbOTO JOCTIPKEHHS € FeTeporeHHa Mepe)ka CepBepiB PO3YMHOTrO MiCTa, IO CKJIAZAETHCS 3 PO3IOLIICHUX 00YMCIIOBAIBHUX
BY3JIiB Ta 6a3yeThCcsi Ha 0OPOOIL]i MOTOKIB JaHUX 3 KiJIBKOX /PKEpesL. Y 1ill CTaTTi po3IIsiiaeThesi eeKTUBHICTD, Ha/[iHICT Ta afalTUBHICTh
reTeporeHHOI MepeXxi cepBepiB PO3yMHOr0 MiCTa B yMOBaX HEBU3HAYEHOCTI, AMHAMIYHOTO HABAaHTAXKEHHs Ta iH(pOpMaIifiHOI He3aXHIIeHOCTi.
HaBezieHO NOPiBHAIBHUI aHAI3 Cy4aCHUX METO/IiB yIpaB/liHHA iHpopMaIililHUMU pecypcaMy B FeTepOreHHUX Mepeskax cepBepiB, 110 3aCTo-
COBYIOTBCS 10 iH(PACTPYKTYPH PO3yMHOr0 MicTa.

OGTpyHTOBAHO ITepeBary Ta JIOIIbHICTh BUKOPUCTAHHS METO/y HEWiTKOI ONTHMI3artil yIs MmiZIBUIeHHS e(peKTUBHOCTI reTeporeHHOI Mepesxi
cepBepiB po3yMHOro Micta. Ha OCHOBI /laHMX BUMIipIOBaHb Bi/l JaATUMKIB 30Dy, TPAHCIIOPTY Ta €HEProNOCTaYaHH 3aIIPOIIOHOBAHO MEPEXKEBY apXi-
TEeKTYpY AJISI CepBEepHOI iH(DPaCTpyKTypH crcTeMH po3yMHoro micta Illymra, po3ramoBaHoro B Kapa6axcbkoMy perioHi Azep6aiimpkany.

Jlnst BupinieHHs 1iiel mpo6ieMy 0OIPyHTOBAHO IlepeBaru Mojie/li HewiTKOi ONTUMi3allii Ta BCTAaHOBJIEHO, 10 I MOJEJb MOXKe TIOKpa-
LIUTH ITPOYKTUBHICTh TeTepOreHHOI Mepexi cepsepiB posymHoro micra Illyma B yMoBax HeBH3HA4eHOCTI. JI71s1 BUpillIeHHs Iiiel mpobyieMu
3aIIPOIIOHOBAHO HOBUI METOZ, ITOETAITHOIO HEUYiTKOIO MOJe/II0OBAHHS eHepreTHYHUX HaBaHTa)KeHb, 110 BUHUKAIOTh BHAC/IJOK BILIUBY Me-
TEOPOJIOTIYHUX [TapaMeTpiB Ta MOTeHIiHMX 3601B. Ha BigMiHy Biff TpaguIlillHUX [eTepMiHICTUYHNX Ta CTOXaCTUYHUX METO/IB ONTUMI3aIlil,
3aCTOCOBAaHMI MeTOJ| HeUiTKOI ONTHMIi3aIlii 03BOJIUB JieTajIbHillle OCIIiIUTH 30BHIIIHI (akTopu B cucTeMi po3ymMHoro micra Illyira, HeBH-
3HAYEHICTh II0/I0 KUBJIEHHA Mepexi, Ha/iiiHicTh eKcITyaTalii Ta KpUTUYHICTh MapaMeTpiB MPOAYKTUBHOCTI Mepexxi. Pe3ynbTaTH, oTpuMaHi
B XO/[i OCTIi/PKEHHS, ITOKa3yI0Th, 10 Yac 06POOKU CKOpouyeThes 10 30%, a BiAIMOBOCTIHKicTh yciel crcteMu mifBuimyeTscs. Leit meToy 3a6e3-
riedye e()eKTUBHICTb Ta IPAKTUYHE 3aCTOCYBAHHS IS PO3POOKH Ta eKCILIyaTallii reTepOreHHOro cepBepa B cucTeMi posyMHoro Micra IIlymra.

KUrro4oBi croBa: cucteMy HEUiTKOIO BUCHOBKY, FeTepOTeHHI Mepexxi, pO3IIofiiyI pecypciB, onTUMi3allist eHepreTUIHUX pecypciB, BiMOBO-
CTiIHKiCTh, 0GUNCIIIOBAJIBHA MEPEeXXa B POBYMHOMY MiCTi.
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PO3POBKA BATATO®AKTOPHOI EKOHOMETPHUYHOI MOJEJII OIITHKU KIBEPBPA3JIMBOCTI IEPXKABHU B YMOBAX
TEONOJIITUYHOI TYPBYJIEHTHOCTI (c. 32-43)

0. C. KymHepsos, 1. B. TrotroHuK, C. II. €Bcees, 1. P. Onupckuii, B. €. Cokou, O. B. Boongyk, O. M. HoBocerenbKuii,
€. 0. MeJieHri, I. I. I'ycapoga, [I. C. Bajarypa

O6’eKTOM JOCTiZPKEHHS BUCTYIIAJIa HalliOHaIbHA KibGepBpas3INBiCTh CyBepeHHUX Iep)KaB B yMOBAaX reOIo i THYHOI TypOyIeHTHOCTI. JJocti-
JPKeHHs BUpillye Ipo6ieMy BiZicyTHOCTI TepeBipeHnx 6araToakTOpHUX eKOHOMETPUYHMX iHCTPYMEHTIB, sIKi 6 J03BOJISIIM IIPOBOJUTH TOUHY
KiJIbKiCHY OIiHKY BIIJTUBY MaKpO€KOHOMiYHOI HecTaGiIbHOCTI Ta BificbkOBMX KOH(IIKTIB Ha 3araJIbHU piBeHb iHCTUTYLiITHOT KiGep6e3nexu.
Pe3y/sibTaTH JOCIIiKEHHS MTOKa3aJId, 10 30pOiHi KOH(JIIKTH CTBOPIOIOTH CTIMKUII HeIiHINHMI 3B’30K i3 MOpyleHHAMH iH(OopMaliitHOl
6e3rexy UQPPOBUX CUCTEM, 110 MPU3BOJUTH [0 3DOCTAHHS KPUTUYHUX CUCTEMHMX Bpa3/IMBOCTEeH y BOEHHI mepiogu Ha 10,2 IPOLEHTHUX
MyHKTHU. I[TOSCHIOBAINCS KOMGIHOBAHNM BIIJTMBOM «BOEHHOT'O MYJIBTHUIUIIKATOPa» Ta «I1apaJOKCy IHCTUTYIiHHOT iHep1il», 1110 AeMOHCTPYIOTh
odiniiiHi KOMaHAM pearyBaHHsI Ha KOMIT I0TepHi iHuaeHTH (Computer Security Incident Response Team, CSIRT), siki He 3MOIVIA 3aXUCTUTH



CHCTeMH 4Yepe3 BiZICYTHICTh HaJIeXXHOTO (hiHaAHCOBOTO 3a6e3redeHHs. JJoCTipKeHHs M0Ka3alo, 0 BaJIOBUI BHYTpilmHIHi mpoaykt (BBII) mie
SIK 3aXMCHUM (haKTOP, OCKiNIBKM KoXHe 1% 3pocTaHHs BBII npu3BoaUTSb /10 3HMKEHHA pU3KKy Ha 10,1%. PesynbraT jocifikeHHA MajIu yHi-
KaJIbHI XapaKTepUCTUKY, OCKIIBKY JJIs aHAIi3y MaHETbHUX JaHUX i3 14 kpaiH (n = 68) 6y/10 BAKOPUCTAHO 006 €ZJHAHY JIOTiT-perpeciiiny Mozesib
i3 KJIaCTepHO-CTIMKMMU CTaHAAPTHUMU ITOXMOKAaMH, a TIOPOTrOBi 3HAYEeHHs KibepaTak OyJI0 BU3HAYEHO 3a 75-M MPOIEHTHIIEM. 3a J0IIOMOT00
po3pobiieHOi Moziesti GysI0 KiJIBKICHO OIiHEHO edheKT yrepe/pKeHocTi BusiBieHHs (detection bias) mij yac kpr3oBuX cuTyaniil. MatemaTiuHa
cucTeMa po3po6JIeHOI MOfieIi iisia sIK IIeHTPaIbHUI eJIEeMEHT, 1[0 [03BOJINB MaKPOEKOHOMIYHUM CHCTeMaM PaHHBOTO IOIepePKeHHS TT0B-
HICTIO peasli3yBaTy CBili OTEHIIiasI y PO3IOAiai 060POHHUX PecypciB Ta 3aXUCTi IUPPOBOTO CyBepeHiTeTY.

KurrouoBgi croBa: HarjioHasbHa KibepOesmexa, TTaHeIbHA JIOTICTUYHA Perpecisi, reonoTiTHYHA TypOy/IeHTHICTh, KiGepBpa3InBiCTb, CHCTe-
MU TIOTIepePKEHHSI.
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PO3POBKA CYKYITHOCTI MOJEJIEM OVHKIIIOHYBAHHS IHTEJEKTYAJIBHUX CUCTEM HIATPUMKH OIPUMHATTA
PIIIEHB (c. 44-53)

T. M. IllantoBasios, B. I. Illocrak, O. A1. CoBa, B. M. ITokamok, O. B. 9¢umenko, O. b. Oxapynienxo, O. I. XKyk,
B. B. Mosnogenpkuii, €. O. CyaHikos, P. P. JIazyta

OG6’eKTOM JJOCJIi/[PKEHH € iHTeIeKTyaIbHi CUCTEMU MiITPUMKU NIPUIHATTA pilleHb. IIpo6yiema, fika BUPILTyeTbCs B AOCTI/PKEHHI, € Tij-
BUIIEHHS OCTOBipHOCTI (DyHKIIIOHYBaHHS iHTEIEKTYaIbHUX CHCTEM ITATPUMKH IIPUHHATTS pillleHb. [imoTe3050 JoCIIi/KeHHS € MOXKJINBICTh
MiZBUIEHHS e()eKTUBHOCTI (PyHKIIIOHYBaHHS iHTEJIEKTyaJIbHUX CUCTEM IiJTPUMKU IMPUMHSATTS pillleHb 32 PaxyHOK PO3POOKHU CYKYITHOCTI
MaTeMaTHYHUX Mojiesiell IX (PyHKI[iOHyBaHHS.

OpUriHaJIbHICTD JOCIII/PKEHHS I10JIATrae y:

— KOMIUTEKCHI# OLiHIIi cTaHy (QyHKIIIOHyBaHHSI {HTEJIEKTYaJIbHUX CHUCTEM IMiITPUMKU IMPUMHSTTS pillleHb 3a paxyHOK 0araTopiBHEBOTO
OLIiHIOBaHHS;

— MO/IeJIIOBaHHI MOXJIMBUX CTaHiB MOXJ/IMBUX CTaHiB (DyHKIiOHyBaHHS iHTeI€KTYaJIbHUX CUCTEM IiATPUMKU IPUIHATTSA pillleHb;

- TIPOBe/IeHH]i TlepeHasIalTyBaHHs KiJIbKOCTI BXiIHUX IapaMeTpiB /i1 MOZIeTIOBAaHHS TIporiecy (yHKI[iOHyBaHHS iHTeJIeKTyaJIbHUX CHC-
TeM MiATPUMKU IIPUMHSATTS PillleHb 32 PaXyHOK BUKOPUCTaHHS IITYYHUX HEHPOHHUX MepeX, 110 eBOJIIOLi0HYIOTh, YMM A0CATAEThCS MifIBU-
L[EHHS OIePATUBHOCTI Ta JOCTOBIPHOCTI OTPMMAHUX PillleHb Ta OLIiHOK;

— HaJIaIUTyBaHHI KiJIbKOCTi BXiZIHMX KaHAJIiB AeCTPYKTUBHOTO BIUIMBY /IS iX TOUHOI OL[iHKM 32 paXyHOK BUKOPUCTAHHS TeOpii MacoBOro
00C/IyrOBYBaHHS;

- HWIAIITYBaHHI BXiIHUX TapaMeTpiB Mojesieii 3a paxyHOK HaJAINTyBaHHS INapameTpiB (PyHKIii HaJIEKHOCTI IITYYHUX HEMPOHHUX
Mepex, 1[0 eBOJIIOLIOHYIOTh, YAM JIOCSATA€ThCS IiIBUILIEHHS] TOYHOCTI MOZIe/TIIOBaHHSI CTaHy (hyHKIIIOHYBaHHs iHTeJIeKTyaJIbHUX CUCTEeM IIiJj-
TPUMKU NPUAHATTA PillleHb.

IIpoBezieHO MOZETIOBAHHS POOOTH 3aIIPOIIOHOBAHOI CYKYITHOCTI MaTeMaTHYHMUX Mojesieil (yHKI[iOHyBaHHS iHTEJIEeKTyaJIbHUX CHCTEM
MiATPUMKH IPUNAHATTS pillleHb. B X071 MO/ie/TIOBaHHSI BCTAHOBJIEHO, 1110 3a6e3I1e4yeThCsl B CepeJHbOMY 10 20% BUTpAIll y OIIepaTUBHOCTI Ta
JIOCTOBiPHOCTI ITPOBEZIEHHS 00YHCIIEHb, ITPY 3a0e3IIe4eHHi cepeJHbOT0 PiBHS BUKOPHCTaHHS allapaTHUX PecypciB.

Kurrouogi ciroBa: iecrabiizyrodi pakropy, CKIaHi CUCTEMHU, ONIePaTUBHICTb PUNUHSTTS PillleHb, MOJETIOBAHHS CKJIJJHUX CUCTEM.
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VAOCKOHAJIEHHS Y3ATAJIBHEHOTO IIIXOAY /10 OIIIHIOBAHHS PIBHA PO3BUHEHOCTI KOMIIETEHTHOCTEM
HAYKOBO-TIEJATOTTYHUX ITPAIIIBHUKIB BUIIIUX BIMCHKOBUX HABYAJIBHUX 3AKJIAJIIB (c. 54-65)

0. B. MaiicrpeHko, [I. I. Cucosarin, B. A. Kyp6an, O. A. KapaBanos, C. C. BoiiteHko, O. O. Ba6uy, A. B. /I'axos, O. B. JINX0JIbOT,
C. B. I'op6enxko, H. B. Pycenko

OG6’eKTOM JIOCTIKEHHSI € OLiHIOBAaHHS PiBHSI pO3BMHEHOCTI KOMITIETEHTHOCTEH HAyKOBO-IIE€ZAroriYHNX MPAI[iBHUKIB BULIUX BiliCBKOBUX
HaBYaJIbHUX 3aKJIAJ[iB.

[Tpo6sieMoro, sika BUPILIyBaIach y JOCIi/PKEHH], € He0OXiHICTh Mi/{BUIIEHHST 00’€KTUBHOCTI Ta TOYHOCT] OLliHIOBAaHHS PiBHSI PO3BUHEHO-
CTi KOMITETEHTHOCTEH HayKOBO-TIe[JarOriYHMX MpaliBHUKIB BUIINX BiliCbKOBUX HaBYaJIbHUX 3aKJIaJiB.

B Mexxax JaHOro JOCJi/PKeHHs y3arajJbHeHMH MiAXiJ A0 OLiHIOBaHHS PiBHS PO3BUHEHOCTI KOMIIETEHTHOCTell HayKOBO-IIE€AAroriyHUxX
MpaI[iBHUKIB BUIINX BiliCbKOBUX HABYAJIBHUX 3aKJIAJ[iB CKJIAZAETHCS 3 METOMKHU Ta MPOLIe/ypH OI[iHIOBAHHS.

VY pocnimpkeHHi y0CKOHAJIEHO METOAUKY OLiHIOBAHHS PiBHSA PO3BUHEHOCTiI KOMIIETEHTHOCTEl HayKOBO-IIearoriuyHuX IpaliBHUKIB BU-
LIUX BifICBKOBUX HaBYAJIbHUX 3aKJIa/liB 3aBJSIKM 3aCTOCYBAaHHIO B Hilf METOJy TOJIOBHUX KOMIIOHEHT.

Ile 103BOJIMIIO, HA BifIMIHY Bifi TpaAWIiHUX METOAMK, sIKi 6a3yIOThCS Ha IPOCTOMY yCEPeAHEHHI pe3ysbTaTiB OLiHIOBAHHS, YCYHYTH
MYJIBTUKOJIiHEapHiCTh, 3a6€3MeYNTH MaKCUMaJIbHy 00 €KTHBHICTh Ta TOYHICTh OLIIHFOBAaHHSI PiBHS PO3BMHEHOCTI KOMIIETEHTHOCTEN HayKo-
BO-TI€/IaroriyHMX MpaliBHUKIB BULMX BilICbKOBMX HaBUAJIbHUX 3aKJIa/liB.

JloBezieHO, 1110 irHOPYBaHHS BHYTPIIIHIX KOpeJIsALiii IPU3BOAUTH JJ0 BTPATH BAXXJIMBOI iHpoOpMaIlil Ta He0o6' EKTUBHOTO OLIiHFOBAaHHS PiBHS
PO3BHMHEHOCTI KOMIIETEHTHOCTE} HayKOBO-TIeJJarOTiUHMX MPAI[iBHUKIB BUIINX BilICbKOBUX HAaBUAJIbHUX 3aKIAJiB.

VYHockoHasIeHO IpoLeAypy OLIHIOBaHHSI PiBHSI PO3BMHEHOCTi KOMIIETEHTHOCTE} HayKOBO-IIearOriYHMX MpaliBHUKIB BUIIMX BiICBKOBUX
HaBYAJIbHUX 3aKJIaZIiB, sIKa 6a3yeThCsl HA yOCKOHAIeHI MeTOAUIL, 1110 J03BOJIMJIO MiABUILUTH 00’ €EKTUBHICTb Ta TOUHICTD OLIiHIOBaHHS Ha 16,6%.

IligTBEep/pKEHO, 0 BPaxXyBaHHSA JpKepesl IOXO/KEHHsI KOMIIETEHTHOCTEH HAayKOBO-IIE€[ArOriYHMUX MpaljiBHUKIB BULIUX BiliCBKOBUX Ha-
BUATHHUX 3aKJIAJIIB € BAXKJIUBOIO CKJIAZIOBOIO JIJIST 1X 06’ €KTUBHOTO Ta TOYHOTO OI[iHIOBAHHSI.

Bu3HayeHO MpakTUYHe 3HAYeHHs! YJOCKOHAJIEHOTO ITXOAy 070 OI[iHIOBAaHHS PiBHSI PO3BMHEHOCTI KOMIIETEHTHOCTEH y Ais/IBHOCTI
CITy>K6 TTepCOHATy BUIIMX BifIChKOBUX HaBYQIBHUX 3aKJIa/IiB.

KUrro4oBi c10Ba: OLiHIOBaHHSI KOMITIETEHTHOCTEH, /pKepesia ITOXOI)KeHHsI KOMIIeTeHTHOCTel, HayKOBO-IIelaroriyHi MpariBHUKH, METO/,
TOJIOBHUX KOMIIOHEHT.
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PO3POBKA METO/Y IHTEPITPETAIIII IAHUX B IHTEJIEKTYAJIBHUX CUCTEMAX HNIATPUMKH OIPUMHATTS
PIIIEHH (c. 66-73)

A. B. IlTumanekwuii, A. K. ITaBiaikoBcbkwuii, I1. B. XKyk, O. JI. Hananko, B. M. YepHera, 0. 3. Apra6aes, H. M. IIporac,
A. O. BepetHOB, €. B. Ileaeuok, /1. O. IL1exoB

OG6’eKTOM JIOCJI/PKEHHS € iHTeJIeKTyaIbHi CUCTeMHU MiATPUMKU NpUiHATTA pittensb (ICIIIIP). ITpo6ema, sika BUPILIYEThCS B LOCIIPKEH-
Hi, € MiABUIIEHHS 0OPOOKHU reTepOreHHUX JJAaHUX TP 3a6e3IeueHH] 3a1aHo01 JO0CTOBIpHOCTI TX 06po6KkH. T'inmoTe30r0 JOCTIHKEHHS € MOXKJIIH-
BiCTb MiZIBUIIIEHHS PiBHSA JOCTOBIpHOCTI 06p0o6KY reteporeHHUX AaHuX B ICIITIP 3a paxyHOK po3po6ku MeToAy iHTeprperariii faHux B ICIIITP.

OpUTiHAJIBHICTD JOCII/PKEHHS ITOJIATAE Y:

— BpaxyBaHHI BILUIMBY HEBM3HAUEHOCTi IaHNX Ha ITpoIiec 06po6Ky reteporeHHUX AaHuX B ICIITIP 3a paxyHOK BUKOPHUCTAHHS HEWiTKHX
AHAJIITUYHUX BUPa3iB;

— 3MEHIIeHHs BTPAT JOCTOBIPHOCTI 06POOKH reTepOreHHMX AAHUX 32 PaxyHOK Bepudikariii Bijomocreit mpo ICIIIIP Ta maHi, 1o oUpKy-
JIIOIOTh B Hilf;

— MiIBUILEHHI 0CTOBipHOCTI 06po6KHU reTeporeHHUX AaHux B ICIIIIP 3a paxyHOK GaraTopiBHEBOTO IIMOOKOTO HaBUaHHS 6a3 3HaHb,
3 BUKOPUCTAHHSAM IITYYHUX HEMPOHHUX MEPEXK , 110 €BOJIIOLIOHYIOTh;

— OIiHIIi Hy/JIbOBUX 3Ha4YeHb JaHUX B 6a3ax gaHux ICIIIIP, 3a paxyHOK BUKOPUCTAHHS MPOIEAYPH OI[iHKM HY/JIbOBOTO 3HAYEHHS JAHUX,
UMM JIOCSITAEThCS He JOMYIICHHS 3alUKII0BaHHS POOOTH METOZY;

— 31ificHeHHi OHO3HAYHOI KIacKbikanil JaHUX, X aTpuOyTiB, 10 HUPKyM0I0Th B ICIIIIP 3a paXyHOK BUKOPUCTAHHS MITYYHUX iIMyHHUX
JIETEKTOPIB, UMM OCATAETHCS MiIBUIeHHS TOUHOCTI HamamTyBaHHs ICIITIP Ta 10cTOBipHOCTI 0OpPOOKY TeTepOreHHUX JJaHUX;

— BiJJHOBJIEHHI AiaHi, sIKi Oysin BTpadeHi mpu o6po6Li rereporeHHNX AaHux B ICIIIIP, 3a paxyHOK 3/[iliCHEHHS ITOIIepPeAHbOI iX 00pOOKH,
YUM JIOCATAETHCA MiZIBULIEHHSA TOCTOBIPHOCTI reTepOreHHUX JAaHuUX, 1110 HUPKy/IoTh B ICIITIP.

3arpornoHOBaHUI MeTOZ 3a0e3Iedye MiZIBUIEHHS e(heKTUBHOCTI 06POOKY TeTepOreHHMX JaHUX 33 PaXyHOK ITi/[BUIIEHHS J0CTOBIpHOCTI
TIPUIHATTA pillleHb Ha piBHI 14—18% 3a paxyHOK BUKOPUCTAHHS JI0[JaTKOBUX MPOIEAYP, IO MiATBEP/KYETbCA Pe3yIbTaTaMy 00YMCITIIOBA/Ib-
HOI'O €KCIIEPUMEHTY.

Kurro4oBi coBa: rereporeHHi jaHi, 06po6ka pisSHOTUITHUX JAHUX, JOCTOBIPHICTh IPUHAHATTS pillleHb, IITYYHU {HTEJIEKT.






