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The object of research is heterogeneous and homogeneous swarms
of unmanned aerial vehicles (UAVs). The primary focus of this study
is the comparison between heterogeneous and homogeneous UAV
swarms, examining their performance in a simulated environment
designed using the Python Gym library. The research involves imple-
menting reinforcement learning algorithms, specifically the Proximal
Policy Optimization (PPO), to train and evaluate the swarms.

The central issue addressed by this research is to determine which
type of UAV swarm — heterogeneous or homogeneous — exhibits better
performance in a defined task. The chosen task involves searching for
groups of objects in an unknown area, emphasizing the ability of the
swarm to adapt and efficiently locate objects in dynamic environments.

The obtained results reveal an advantage for heterogeneous UAV
swarms over their homogeneous counterparts. The heterogeneous
swarm has a steeper learning curve and achieves higher rewards in
fewer episodes during the training phase. The key finding indicates that
the varied skill set within the heterogeneous swarm allows for quicker
adaptation to changing environmental conditions. The superior per-
formance of the heterogeneous swarm is attributed to the diversity of
capabilities among its UAV agents, enabling them to leverage their indi-
vidual strengths to achieve better overall performance in the given task.

The practical application of these results is contingent upon the
task requirements and environmental conditions. In scenarios where
tasks demand diverse skills and adaptability to changing conditions,
heterogeneous UAV swarms are recommended. The results suggest
their efficacy in applications such as search and rescue operations,
environmental monitoring, and other dynamic tasks.

In conclusion, this research provides valuable insights into opti-
mizing UAV swarm composition for specific tasks. The results contrib-
ute both theoretically and practically by highlighting the advantages
of heterogeneity in swarm capabilities.

Keywords: reinforcement learning, robot swarms, heterogeneous
swarms, UAV swarms, heterogeneous UAV swarms.
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The object of research in the article is the process of testing and
operating software with cost minimization. In the Software Deve-
lopment Life Cycle, depending on the chosen option of the flexible
methodology, special attention is focused on testing software ver-
sions both in the process of passing iterations and in the process of
releasing alpha, beta and production versions.

This article is devoted to the problem of developing a method for
software testing cost optimization method that estimates the test cost
function and the losses cost function from the occurrence of an error.

Using the optimization method (for example, the first-order
descent method) from the two functions of testing costs and estimat-
ing the losses caused during operation, it is possible to calculate the
optimal cost of testing and operating the software product.

The results obtained show that with the correct assessment of
a cost function and a loss function such calculations allow to signifi-
cantly save money and time for the production of the next version of
the software product.

These results are explained by the fact that the method of opti-
mizing the cost function finds the optimum point and allows to pre-
estimate the budget and risks during the development and operation
of the software.

The article provides several examples of the calculation and
optimization of testing costs within the proposed concept for one
iteration in a flexible software development cycle.

The results of the study can be used in practice, provided that
the functions of estimating costs for testing and compensation for
losses caused during the operation of the software are set correctly.
Experienced managers and project supervisors determine these func-
tions quite accurately for a certain number of iterations, which makes
it possible to apply the method of finding the minimum budget costs
for testing and operating a software product.

Keywords: agile, SCRUM, software development life cycle, test-
ing, QA, risk management.
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The scientific task, which is solved in the research, is to increase
the efficiency of the evaluation of complex hierarchical real-time
systems. Finding solutions to nonlinear optimization problems and
especially global optimization problems is one of the most popular
problems in computational mathematics. In applied problems, the
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objective function, as a rule, has a large number of variables, is not
given in an analytical form and is calculated as some integral charac-
teristic of a complex dynamic process. The development of effective
methods, to a certain extent adaptive to the variability of the objec-
tive function, is especially relevant in connection with the develop-
ment of computer technology and the possibility of using parallel
computing systems. The conducted research was aimed at developing
a method of evaluating complex hierarchical systems based on an
improved particle swarm. At the same time, the object of research was
complex hierarchical real-time systems. The subject of research is the
functioning of real-time hierarchical systems.

The novelties of the proposed method consist in:

— creating a multi-level and interconnected description of com-
plex systems of hierarchical real-time systems;

— increasing the efficiency of decision making while evaluating
complex systems of hierarchical real-time systems;

— solving the problem of falling into global and local extremes
while assessing the state of complex systems of hierarchical real-time
systems;

— the possibilities of directed search by several individuals of the
particles swarm in a given direction, taking into account the degree
of uncertainty;

— the possibilities of re-analysis of the state of complex systems
of hierarchical real-time systems;

— avoiding the problem of loops while visualizing the state of the
national security system in real time.

It is advisable to implement the specified method in specialized
software, which is used to analyze the state of complex systems of
hierarchical real-time systems and make management decisions.

Keywords: complex hierarchical real-time systems, responsive-
ness, particle swarm, global and local optimization.
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The object of research is the processes of intelligent manage-
ment of the computer environment of data objects of the critical
infrastructure of railway transport. When developing an innovative
model of deep mutual integration of the architecture of an intelligent
computer environment for the management of objects in the power
supply system of railway transport, the only urgent task is to solve
the problems of efficient and reliable power supply of electricity for
train traction to ensure the transportation process. The approaches,
mathematical models and methods that became the basis for the
creation of an innovative model and a new structure of the manage-
ment system, the integration of the architecture of the computer
environment of data of critical objects of the infrastructure of railway
transport, meet the requirements of modernity and the strategy of
sustainable development of the transport infrastructure.

Management of an intelligent computer environment in the
context of the railway power supply system is a complex process that
includes the use of various technologies and strategies to optimize the
functioning of systems, increase reliability, ensure efficient use of elec-
tricity, and ensure the transportation process. The basis of the creation
of an intelligent computer environment is the principle of a single
informational and synchronous space for the formation of primary in-
formation, which is an important concept in the development of intelli-
gent control systems for the power supply system of railway transport.
This principle requires that all parameters and data that are collected
from different systems of power supply facilities should be combined
in a single information space and be available for analysis and manage-
ment in real time. This principle creates the basis for innovative solu-
tions in the field of railway power supply system management, and the
use of the Internet of Things, artificial intelligence, machine learning
and deep learning allows the development of systems that meet mo-
dern requirements for the efficiency and reliability of energy systems.

The use of the approach of deep mutual integration of the ar-
chitecture of the computer environment is key in the possibility of
automating the processes of data collection and analysis, as well as
in improving the interaction between the components of the systems
of power supply facilities of railway transport, the reliability and ef-
ficiency of the system, which makes it more flexible and adaptive to
changes in load and working conditions.

The research presented in the work can be used in practice in or-
ganizations, structural units and at the levels of the management sys-
tem of critical infrastructure objects in railway transport, transport
sector enterprises, which will allow a quick response to an emergency
situation and switch to backup modes, ensuring reliability and avail-
ability of power supply in conditions of challenges.

Keywords: computer environment, facilities management, power
supply system, innovative model, critical infrastructure of railway
transport.

References

1. Stasiuk, O., Kuznetsov, V., Zubok, V., Goncharova, L., Muntian, A.
(2022). Mathematical Models of Effective Topology of Computer
Networks for Electric Power Supply Control on Railway Transport.
Communications — Scientific Letters of the University of Zilina, 24 (2),
C27-C32. doi: https://doi.org/10.26552/com.c.2022.2.¢27-c32

2. Stasiuk, O. I, Goncharova, L. L. (2018). Mathematical Models and
Methods for Analyzing Computer Control Networks of Railway
Power Supply. Cybernetics and Systems Analysis, 54 (1), 165-172.
doi: https://doi.org/10.1007 /s10559-018-0017-0

3. Holub, H., Kulbovskyi, I, Skliarenko, I., Bambura, O., Tkachuk, M.

(2019). Research of methods for identification of emergency modes

of power supply system in transport infrastructure projects. Techno-
logy Audit and Production Reserves, 5 (2 (49)), 34-36. doi: https://
doi.org/10.15587,/2312-8372.2019.182830

4. Stasiuk, A. I, Tutik, V. L., Goncharova, L. L., Golub, G. M. (2015).
Mathematical models and computer-oriented methods of monitoring
and identification of electric traction networks emergency condi-
tions. Informatsiino-keruiuchi systemy na zaliznychnomu transporti,
2, 7-13. Available at: http://nbuv.gov.ua/UJRN/Tkszt 2015 2 3

5. Kyrylenko, O. V, Blinov, I. V. (2008). Vyznachennia poshkodzhen
na liniiakh elektroperedachi z vykorystanniam shtuchnykh neiron-
nykh merezh. Naukovi pratsi DonNTU. Elektrotekhnika i enerhetyka,
8,9-12.

6. Stohnii, B. S., Kyrylenko, O. V,, Denysiuk, S. P. (2010). Intelektualni
elektrychni merezhi elektroenerhetychnykh system ta yikhnie tekh-
nolohichne zabezpechennia. Tekhnichna elektrodynamika, 6, 44-50.

7. EPRI Smart Grid Demonstration Initiative. Two year update (2010).
Electric Power Research Institute (EPRI). California.

8. Strategic Deployment document for Europe’s Electricity Networks of the
Future (2010). European Technology Platform — Smart grids.

9. Gayathri, K., Kumarappan, N. (2010). Accurate fault location on
EHV lines using both RBF based support vector machine and
SCALCG based neural network. Expert Systems with Applications,
37 (12), 8822-8830. doi: https://doi.org/10.1016/j.eswa.2010.06.016

10. Sukhodolia, O. M. (2022). Shtuchnyi intelekt o enerhetytsi: anali-
tychna dopovid. Kyiv: NISD, 49. doi: https://doi.org/10.53679/
niss-analytrep.2022.09

11. Renewables 2022 (2022). International Energy Agency. Available at:
https://www.iea.org/reports/renewables-2022

12. How will Blockchain Benefit the Energy Industry? Consensys.
Available at: https://consensys.net/blockchain-use-cases/energy-
and-sustainability /

13. Oleksiiovets, O. I, Kopishynska, K. O. (2023). Vprovadzhennia
tsyfrovykh tekhnolohii enerhetychnymy pidpryiemstvamy dlia ro-
zvytku vidnovliuvanoi enerhetyky. Biznes, innovatsii, menedzhment:

problemy ta perspektyvy. Kyiv, 133—-134.

DOI: 10.15587/2706-5448.2023.291959

IMPROVEMENT OF ENTERPRISE RISK VISUALIZATION:
RISK MAPPING
pages 28-36

Aib Abdelatif, PhD, Department of Transportation Engineering,
Laboratory of Transports and Environment Engineering, Mentouri Bro-
thers University Constantine, Constantine, Algeria, ORCID: https.//
orcid.org/0009-0009-0821-885X

Djamel Nettour, PhD, Department of Mining, Metallurgy and Ma-
terials Engineering, Higher National School of Engineering and Tech-
nology ENSTI, Annaba, Algeria, e-mail: d.nettour@ensti-annaba.dz,
ORCID: hitps://orcid.org/0000-0003-0056-5389

Rachid Chaib, Professor, Department of Transportation Engi-
neering, Laboratory of Transports and Environment Engineering,
Mentouri Brothers University Constantine, Constantine, Algeria,
ORCID: https.//orcid.org/0000-0001-8680-1906

Ion Verzea, Professor, Gheorghe Asachi Technical University of
lasi, lasi, Romania, ORCID: https.//orcid.org/0000-0002-5012-2888

Salim Bensehamdi, Professor, Department of Mining, Metallurgy
and Materials Engineering, Higher National School of Engineering
and Technology ENSTI, Annaba, Algeria, ORCID: https.//orcid.org/
0000-0002-0704-9777

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 6/2(74), 2023

59—)



(— ABSTRACTS AND REFERENCES: sYSTEMS AND CONTROL PROCESSES

I55N 2664-9969

The object of the study is the risks that disrupt the accomplish-
ment of any enterprise’s missions. Therefore, mastering these risks
is a significant asset for organizations and the overall health of the
enterprise. Thus, working comprehensively on organizational risk
prevention enables the enterprise to formulate a strategy aimed at
guarding against all risk factors. Simultaneously, it identifies areas
where more targeted actions need to be undertaken, potentially
leading to positive changes within the company. To achieve this and
allow for a robust and reliable assessment for better governance of
harmful elements in the enterprise, we have used the risk mapping
method. Tt is a data visualization tool aimed at highlighting vulner-
abilities in various processes and activities that an organization faces,
even allowing for informed decisions to prevent and cope with risks.
Risk mapping is defined as the approach of identifying, evaluating,
prioritizing, and managing risks inherent in an enterprise’s activities.
It even delves into a thorough investigation of all managerial, ope-
rational, and support processes that activities require implementing.
This mapping technique is based on an objective, structured, and
documented description of existing risks. The assessment allows for
a more detailed analysis of initial and residual risks at all levels of the
enterprise, thereby facilitating the development of a prioritized action
plan accompanied by an analysis of its funding. This obligation is part
of a continuous improvement approach to the quality of life and work-
ing conditions, even engaging in a sustainable management process.
As a case study, we have chosen to focus on the SAIDAL Group of
Constantine. Through this case study, we aim to illustrate the practi-
cal implications and benefits of using risk mapping as a strategic tool
for risk management in a complex organizational context. Now, having
a risk map not only promotes a proactive approach to risk mitigation
but also contributes to broader goals of continuous improvement and
sustainable risk management practices: a necessity for any enterprise.

Keywords: risk mapping, assessment, improvement, sustainable
management, managing risks, health and safety at work.
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The object of the research is the urban transport quality. The
problem to be solved in the course of the study to optimize current
planning systems while reducing human impact on managing daily
disruptions that affect urban transport quality and citizen well-being.
This will allow all buses to run on time and all users to travel in good
conditions. This study aims to address the most critical problems of
the growing demand for public transportation, the inability to meet
these demands, and the approved ineffectiveness of existing planning.

In the course of the research, it is proposed to apply a model for
managing daily disturbances that used a developed algorithm based on
four major aspects. These aspects include admitting all actors into the
system, collecting real-time data, processing data to manage their ex-
ploitation and destruction as quickly as possible, and even achieving an
ideal operational strategy to handle potential disruptions to the system.

Authors’ proposal for achieving this goal involves two types of
hardware and software architectures, taking into consideration the
use of modern technological innovations and their potential applica-
tion. While ensuring a good flow of information, which contributes
greatly to the proper functioning of the network and even to the
proper management of disturbances in real-time. To validate this
work, it is possible to simulate an application of this model on an
existing situation of a transport line in the city of Constantine (Al-
geria), already studied in a previous study to see the evolution of the
situation in terms of quality reflected by the journey time.

As aresult of the research, it is shown that positive feedback and im-
provement were observed after the first simulation of the application.
This result only encourages the application of this proposed approach,
which could ensure a better quality of service offered to the users.
In the future, the application of this proposed approach could be the
revolution of the field of urban transport in Algeria, which is the
pillar of the viability, productivity, and efficiency of a city and the
well-being of the citizens.

Keywords: disturbance management, service quality, customer
satisfaction, urban transit, urban bus operations.
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The object of research is the energy supply company and the
processes of generation and supply of electric energy. The paper exa-
mines the problems of building mathematical models for forecasting
the operation of a critical infrastructure object in the conditions of
a changing security environment, characterized by unpredictability,
the presence of uncertainties of various types, the appearance of new

threats, their combinations, changes in the form, duration, nature of
their influence. In the work, the main attention is paid to the study of
the functioning of critical infrastructure in the field of energy supply.
Based on the study of the functioning of the energy company system,
methods of dealing with uncertainties at the stage of data prepara-
tion for analysis and during the preliminary construction of models
are presented, in particular, statistical and probabilistic approaches,
modeling of the studied processes, alternative methods of estimating
model parameters, etc. The complexity of preparing the input data set
is related to the fact that it is necessary to ensure the representative-
ness and variability of the data sets, given that a significant number of
factors must be included in the model according to the requirements of
regulatory documents, which can lead to multicollinearity of the input
variables. The paper proposes an analytical toolkit based on the use of
mathematical models and their combinations, intended for use in spe-
cialized decision support systems. In the course of the research, a num-
ber of numerical experiments were conducted, in which the proposed
methodology was worked out on the materials of the enterprise — the
object of the critical infrastructure of the energy sector. SAS Energy
Forecasting software was used to build the models. The best forecast-
ing results are obtained using generalized linear models (GLM), in
particular the GLM model in the form of ARIMAX (a moving average
autoregressive model that includes an integrated trend component and
external regressors). The proposals presented in the work will allow to
increase the efficiency of the functioning of the energy sector, includ-
ing the determination of the goals, tasks and benchmarks of its opera-
tion in regular mode for certain periods of time, as well as in the field of
development of universal and special mechanisms for ensuring stability
in the mode of response to threats and critical situations.

Keywords: critical infrastructure, mathematical models, decision-
support system, threats, critical situation.
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The object of the research is intelligent decision-making support
systems. The scientific problem that is solved in the research is the
development of a comprehensive model for processing various types
of data in intelligent decision-making support systems (DMSS). The
relevance of the research lies in the fact that in intelligent DMSS
circulate different in origin and units of measurement data obtained
from various technical devices of obtaining information.

The essence of the integrated approach in modeling is that two
partial models are proposed: a model for processing different types
of data in intelligent decision-making support systems and a model
for processing homogeneous data in intelligent decision-making sup-
port systems.

Analysis of the intelligent DMSS model for processing different
types of data allows to draw such a conclusion. While solving the
problem of processing different types of data, a model of intelligent
DMSS is proposed, in contrast to traditional, even for the process
of solving partial problems incorrectly started by experts with the
help of self-organization, expressed in the coordination of partial
tasks of the decision maker, striving for an ideal solution to the
problem of processing different types of data, which increases the
efficiency of finding an acceptable result for processing different
types of data.

The homogeneous data processing model is based on the idea
that the same processing of homogeneous data in intelligent DMSS
can be solved in parallel by different functional elements. Element
integration relationships arise as internal non-verbal images in the
user’s memory, which can compare the dynamics of modeling a task
for processing different types of data in intelligent DMSS from diffe-
rent points of view, which allows to see what modeling does not give
using one model.

The direction of further research should be considered the im-
provement of information processing methods in intelligent decision-
making support systems.

Keywaords: decision-making support systems, efficiency of deci-
sions, dynamics of modeling, different types of data.
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JOC/MIIKEHHA MOMMBOCTE( FETEPOTEHHMX POIB EIUIA 3A AOMOMOr0H) HABYAHHA 3 MIAKPIMAEHHAM  (crop. 6-10)

Amu6pexr i. 0., Mucapenxo A. B.

OG6’e€KTOM IOCIIIIKEHHST € FeTeporeHHi Ta ToMoreHHi poi 6esmisoTHux Jitaabuux amaparis (BIIJIA). B qocuipkenni ocHOBHA yBara mpuii-
JISIETHCS TIOPIBHSHHIO TeTePOreHHNX i roMoreHHux pois BILJIA, BUBUEHHIO IX TIPOLYKTUBHOCTI B CUMYJISIIINHOMY CepPeOBHILL, PO3POOIEHOMY
3a monomororo Gibriorexn Python Gym. [focaiaskenns nepeabdayae 3acTOCyBaHHST alTOPUTMIB HABYAHHSI 3 M AKPITLIEHHSM, 30KPeMa, TIPOKCH-
MaJIbHO1 ONTUMI3AIiifHOT MO THKH, JIJIsT HABYAHHS T OI[iHKU POiB.

OcHOBHE ITUTAHHS, SIKe BUPINIYETHCS B [IBOMY JIOCTIIPKEHHI, TTOJISITAE B TOMY, 1100 BU3HA4YNTH, sikuil Tunl poio BITJIA — rereporentuii abo
TOMOTEHHUIT — JIEMOHCTPYE Kpalty MPOAYKTUBHICT MPU BUKOHAHHI TIeBHOI 3aga4i. O6pana 3aa4ya mepeadadyae momyk rpyn o6’ eKTiB y HeBi-
JIOMiii MiCIIeBOCTI, 1110 Ii/IKPECIIIOE 3/IaTHICTD POIO aflanTyBaTHCs Ta e(heKTUBHO 3HAXOAUTH 00’€KTU B JIUHAMIYHOMY Cepe/IOBUIIL.

Orpumani pe3ysbTaTi cBif4aTh Mpo Tepenary rereporennnx pois BIIJIA masn ixuiMu omgHOpimnnMu anajgoramu. leTeporeHumii piit
Ma€ KpPYTillly KPUBY HABYAHHS Ta JOCSTAE BUIIMX PE3YJbTATIB 32 MEHIIY KiJIbKICTDH ermi30/iB Ha erarni HaBuyaHHs. OCHOBHUIN BUCHOBOK
MOJIATAE B TOMY, 10 PI3HOMAHITHWI HaGip HABMYOK y T€TEPOTEHHOMY POl J03BOJISIE NMIBUJINE aIalTyBaTUCS 0 MIHIUBUX YMOB HaBKO-
JINIITHBOTO cepeioBuia. Buia edeKTUBHICTb reTepOreHHOTo POIO0 TOSICHIOETHCS Pi3HOMaHITHICTIO MoskjauBocteil arentiB BILJIA, o
JI03BOJISIE IM BUKOPUCTOBYBATU CBOI 1H/MBi/lyaJbHi CUJIbHI CTOPOHMU /It IOCSATHEHHSI KPaIlol 3araibHOl eeKTUBHOCTI 1PN BUKOHAHHI
TTOCTaBJIEHOTO 3aB/IAHHS.

IIpakTiyne 3acTOCYBaHH: IIUX Pe3yJIBTATIB 3aJI€KUTD Bi/l BUMOT 3aB/IaHHS Ta YMOB HaBKOJIMIITHBOTO CEPEIOBUIIA. Y CIIEHAPIsX, /ie 3aB/aHH:
BHMAaraioTh pPi3HOMaHITHIX HAaBUYOK i /[ATITUBHOCTI /[0 MiHJIMBUX YMOB, PEKOMEH/IYEThCSI BUKOPHCTOBYBaTH reteporeHHi poi BIIJIA. Pesyisra-
THU CBIiYaTh MPO IXHIO e(heKTUBHICTD Y TAKUX cepax, SK MONTyKOBO-PSATYBAJbHI ONepallii, MOHITOPUHT TOBKIJJIS Ta iHIN JUHAMIUHI 3aBAAHH.

OTxe, 11€ IOCHIIPKEHHS JIa€ KOPUCHY iH(hopMallio 1o/0 ontumisaiii ckiuany poto BILJTA st BUKOHAaHHS KOHKPETHUX 3aB/iaHb. Pesyiib-
TaTHU MAIOTh SIK TEOPETHUYHE, TaK i MPaKTHYHE 3HAYeHHS, OCKITBKY Mi/KPECTIOI0TD ITepeBark TeTePOTeHHOCTI B MOKJINBOCTSIX POIO.

Kmovoei cnoBa: HaBYAHHSA 3 IAKPIIUIEHHSIM, Poi pobOTiB, reteporenti poi, poi BILJIA, reteporenni poi BILJIA.

DOI: 10.15587/2519-4798.2023.293067
PO3POEKA METOAY ONTHMI3ALIL BUTPAT HA TECTYBAHHA NMPOIPAMHOI0 3ABE3MEYEHHA B AGILE MOAEMI (crop. 10-14)

Xapuenxo K. B., Beanocux 0. H)., Bynax B. B., Itenxo I B, fipemenxo B. C.

OG6’eKTOM JIOCIIKEHHSI € MPOIeC TeCTYBaHHsI Ta eKCITyaTallii mporpaMHoro 3abesnedens 3 Minimizaiieio Butpar. B nukii Software
Development Life Cycle B 3aexnocti Biz 06paHoro Bapiaity THy4KOI METOA0JIOTIT (POKYCYEThCs 0cOOIMBA yBara Ha TeCTyBaHHi Bepciil mpo-
rpaMHOTO 3a0€3IeUeH s K B TIPOIeCi MPOXO/UKEHHsT iTepalliii, Tak i B mporeci pesisy anbda-, Geta- Ta MPOAAKIIH BEPCiii.

B wuiit po6ori Bupinryerbest mpodaema mobyaoB1u METOAY ONTUMI3allii BUTPAT Ha TECTYBAHHS IPOIPAMHOI0 3a0e3edeHHs, SIKIii OI[HIOE
(byHKIIIIO BUTPAT Ha TeCcTyBaHHs Ta (HYHKIIO BAPTOCTI 3aBAaHUX 30MTKIB Bi/l BAHMKHEHHST TIOMUJIKU.

Bukopucrasmm mMeTos onTuMizaltii (HAPUKIIAA, METO/L CITYCKY TIEPIIOTO TMOPSIIKY ), 3 ABOX (DYHKITH BUTPAT HA TECTYBAHHS Ta OIIHKI
3aBaHKX 30UTKIB B IPOIIECi EKCILTyaTallil MOKJINBO PO3PAXyBaTH ONTUMAJIBHY BAPTICTh BUTPAT HA TECTYBAHHS Ta EKCILIyaTAIlil0 POTPaM-
HOTO TIPOJIYKTY.

OtrpuMani pesyJibraTi CBi[uath, 110 MpU MpaBUAbHIH OmiHI GyHKIH BUTpaT i hyHKILi 3aBHaHX 30UTKIB Taki po3paxyHKH JJO3BOJISIOTH
3HAYHO EKOHOMMTH KOIITH Ta Yac Ha BUTOTOBJICHHSI 4eProBoi Bepcil IPOrpaMHOTO MPOYKTY.

11i pe3ysbTaT MOSICHIOIOTHCST THM, 1[0 METOJI OTITUMI3allii QYHKIN] BUTPAT 3HAXOUTH TOYKY ONTUMYMY Ta JI03BOJISIE HATIEPE OIliHIOBATH
GIOIKET Ta PUSUKH 111/ 4aC PO3POOKH Ta €KCIUIyaTallii IIpOrpaMHOro 3a0e3IeueHHsI.

B po6oTi HaBezeHo AeKiJbKa MPUKJIA/IB PO3PAXyHKY Ta ONTUMI3aIlii BUTPAT Ha TECTYBaHHs B PaMKaxX 3allPOTIOHOBAHOI KOHIIETIIIiT It
oJtHi€l iTeparttii B THyYKOMY UK pO3POOKH IIPOTPaMHOTO 3a0e3edeHHs.

PesyasraTn Z0CJIKEHHS MOKYTh Oy TH BUKOPHCTaH] Ha IPAKTHIL 32 YMOBI, 110 (GYHKIMI OI[IHKI BUTPAT Ha TECTYBAHHS Ta HA KOMIIEHCA-
110 3aBaHKX 30MTKIB T/l Yac ekcruryaTariii mporpaMHoro 3abesnedyents 3aati KopekTHo. J[ocBiueni MeHeKepu Ta KepiBHUKK TIPOEKTIB 3a
[EeBHY KUIbKICTD iTepaltiii 10CHTh TOYHO BU3HAYAIOTH 11i (DYHKIIL, 1110 1a€ MOXKIMBICTD 3aCTOCYBATH METO/L MIOLIYKY MIHIMYMY BUTpAT G10/KeTy
Ha TeCTYBaHH: Ta eKCIIyaTaIliio IPOTPaAMHOTO MPOYKTY.

Kmouosi cnosa: Agile, SCRUM, skutTeBuii K po3poOKu IporpaMHoro 3abesnederis, TectyBanis, QA, yrpaBiiHHs PUSHKAMU.
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PO3POEKA METOAY OUIHHOBAHHA CKNMAHUX IEPAPXIYHUX CUCTEM HA OCHOBI YAOCKOHAJIEHOr'O ANIFOPHTMY POHD
YACTHHOK (crop. 15-19)

Ubnuauskwuit A. B, linyrina T. B, linexosa I A., Binsxkosceka A. B., lpoxiu C. B, Craciok T. 0., Hananko 0. /I, liporac H. M.,
Mmow T. M., Bypnax [I. 0.

HayxkoBe s3aBnanHs, sika BUPILLYETbCS B JOCJIPKEHH] € IBUIIEHHS OIIePATUBHOCTI OLIIHIOBAHHS CKJIQHUX i€PApXiuHUX CUCTEM peaslb-
Horo yvacy. ITomyk pinenb HeJiHITHUX ONTUMIZAIHHNX 3a1a4 1 0cO6IMBO 3314 T106ATBLHOT ONTHMIZAIT € OJHIEI0 3 HANTIOMYJISIPHIIINX
mpobieM 0OUYKCITIOBAIBHOT MaTeMaTUKI. Y MPHUKIAJAHUX 3a/a4aX [iib0Ba DYHKILS, SK MPABIJIO, MA€ BEJIUKY KiJIbKICTh 3MIHHUX, He 3a/aHa
B aHamiTHUHii hopmi Ta 0GUNCITIOETHCS SIK JIesTKa IHTErpaibHa XapaKTepPUCTHKA CKIIAIHOTO JUMHAMIYHOTO mporiecy. Po3poOka eekTuBHIX Me-
TOZLIB, TIEBHOIO MipPOIO a/[allTUBHKX JI0 XapaKTepy 3MIHHOCTI 1ib0BOI (DYHKIIIi, 0COOMUBO aKTyalbHa B 3B'A3KY 3 PO3BUTKOM OOUMCITIOBATBHOT
TEXHIKU Ta MOXKJMBOCTI BUKOPHUCTaHHsI MapaJeJbHUX 00UMCTIOBATLHUX CHCTEM. [IpOBeIcHEe MOCHIKEHHsT OyJI0 HANPABJICHE HAa PO3POOKY
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METO/ly OIIHIOBAHHS CKJIAJHUX I€PAPXIYHUX CHUCTEM HA OCHOBI YIIOCKOHAJIEHOTO PO YACTUHOK. IIpu 11boMy 00'€KTOM AOCTiKeHHs Gym
CKJTAIHI i€papXiufi CHCTEMH PeasbHOTo Yacy. A MpeMeTOM OCi/KeHHs — (QYHKITIOHYBAHHS i€PAPXiTHIX CHCTEM PeATbHOTO Yacy.

HoBusHa 3anpornoHoBaHOr0 MeTO/Ly HOJIATAE Y:

— CTBOPCHHI HAraTOPIBHEBOTO Ta B3AEMOIIOB SI3aHOTO OIUCY CKJIA/[HUX CHCTEM i€PapXiyHUX CHCTEM PEaIbHOIO Yacy;

— MiZIBUIIEHH] OMEePATUBHOCTI MPUIHSATTS PillleHb TIPU OI[iHIOBAHHI CKIAIHIX CUCTEM i€PAPXiYHUX CUCTEM PEaJbHOTO Yacy;

— BUpilIeHH] PO6JIEMH TIOTAIAH ST B TJIOOATBHUI Ta JOKAJbHUN €KCTPEMyMH TPH OIiHIOBAHHI CTaHy CKJIAJHUX CHCTEM i€papXiuHuX
CHCTEM PeasbHOTO Yacy;

— MOKJIMBOCTI HATIPABJIEHOTO TOIIYKY AIEKiJIbKOMA OCOOUHAMMU POO YACTUHOK B 3a]AHOMY HAIIPSIMY 3 YPAXyBAHHAM CTYIICHIO HEBU3HAYEHOCTI;

— MOJKJIBOCTI TIOBTOPHOTO aHAII3Y CTAHY CKIAJHUX CUCTEM I€PAPXIYHNX CHCTEM PeaTbHOTO Yacy;

— YHUKHEHH] po6JIeMI yTBOPEHHsI MeTeJb MIPH Bidyastisallii craHy crcrteMu 3abe3neveH s HalliOHATBHOT GE3MEKH B PEKIMI PEATBHOTO YaCYy.

3asHaueHU METO/ IOMIIBHO PeasisyBaTH y CleliaTi30BaHOMY MPOTPAMHOMY 3a0e3MeueHH i, K€ BUKOPUCTOBYEThCS ISl aHATTI3Y CTaHy
CKJTQIHNAX CUCTEM i€PapXiyHuX CHCTEM PeaJbHOro 4acy Ta MPUHHATTI YIPaBIIHCHKIX PillleHb.

Kmovoei cnoBa: cKJIa/(Hi i€papXivuHi CUCTEMU PEATIBHOTO YaCy, ONEPATUBHICTD, Piil YaCTHHOK, rI00aJIbHA Ta JIOKAJIbHA ONTUMI3AIlil.

DOI: 10.15587/2706-5448.2023.291244
PO3POEKA IHHOBALT/HOI MOJENI B3AEMOIHTErPALIT APXITEKTYPH INTENEKTYANLHOT'0 KOMIT'OTEPHOr'O CEPE[OBHILIA
OB’EKTIB KPHTHYHOI IHPPACTPYKTYPH 3AMIBHHLI  (crop. 20-27)

lony6 I' M., F'opo6uenko 0. M., Kynu6oecexuii 1. I, Fynak C. 0., laiigenxo 0. C.

O06’€KTOM JIOCIIIZKEHHSI € TIPOIECH IHTEJIEKTYATbHOTO YIPABJIIHHSI KOMIT IOTEPHIM CEPENOBHINEM JaHX 00’€KTiB KPUTUUHOT iHpacTpyK-
Typu 3asizHudHOrO TpaHcropty. IIpu po3pobui iHHOBaIiiiHOI Moen rIMGOKOT B3aeMoiHTerpailii apXiTeKTypu iHTENIeKTyalbHOTO KOMIII0-
TEPHOTO CEePEIOBUIIA YIIPABIIHHS 06’ €KTaMU CHCTEMOIO €JIEKTPOIIOCTAYaHHSI 3aTi3HUYHOTO TPAHCIIOPTY €ANHOIO0 aKTYaIbHOIO 3a/Ia4€l0 € BH-
piteHHst 1po6JeM eheKTUBHOTO Ta HAMIHHOTO €JIEKTPOIIOCTAYAHHS eJIEKTPOCHEPTIi Ha TATY MOI3/IB 1UIs1 3a0e3MeYeHHs EPEBI3HOTO MPOTIECY.
[Tigxomm, MaTeMaTHYHI MOJIETT Ta METO/IH, SIKi CTAJIF OCHOBOIO JI0 CTBOPEHHS iHHOBAIIIITHOT MOJIeJIi T2 HOBOI CTPYKTYPH CUCTEMU YIIPABJIiHHS,
iHTerpaii apxiTeKTypu KOMITIOTEPHOTO CEPEIOBUIIA TaHUX KPUTUUHUX 00’€KTIB iH(PACTPYKTYPU 3a/I3HUYHOTO TPAHCIIOPTY, BIAMOBIIAIOTH
BUIMOTaM CY4YacHOCTI Ta CTpATeTii CTaJoro PO3BUTKY TPAHCIOPTHOI iHPPACTPYKTYPH.

YipaBiliHHA IHTEJIEKTYaJIbHUM KOMII'IOTEPHUM CEPELOBUIIEM B KOHTEKCTI CHCTEMM €JIEKTPOIOCTAUYaHHS 3aJi3HHYHOTO TPAHCIIOPTY
€ CKJIQJ[HUM ITPOIECOM, 1[0 BKJIIOYAE B cebe BUKOPUCTAHHS PI3HUX TEXHOJIOTIH Ta cTpareriil st onTuMisantii (hyHKIIIOHYBAHHS CUCTEM, TTiJI-
BUIIEHHS Ha/iiiHOCTI, 3a0e3meyernst e()eKTUBHOIO BUKOPUCTAHHS eJIeKTpoeHeprii, 3abesnederHs mepeBisHoro npoiecy. B ocHosi cTBopeHHs
IHTEJIEKTYyaJIbHOTO KOMIT'IOTEPHOTO CEPEAOBUIIA JIEKUTh MPUHIIUIT €/IMHOTO iH(HOPMAIIITHO-CHHXPOHHOTO TIPOCTOPY /st (POPMYBaHHS T1€p-
BUHHOI iH(hOpMAaTlii, 10 € BasKJINBOIO KOHIIETIIIEIO B PO3BUTKY iHTEIEKTYaIbHUX CUCTEM YTIPABJIIHHS CHCTEMOIO eJIEKTPOIOCTAYAHHS 3aTi3HNY-
Horo Tpancnopty. [leit mpuHInn BuMarae, mob yci napaMeTpu Ta faHi, siki 36UpatoThest 3 PI3HUX cucTeM 00’€KTIB €IEKTPONOCTAYaHH s, GyJiu
o0’eHani B €uHOMY iH(GOpPMAIiHHOMY TPOCTOPi Ta OYJIN JOCTYITHI UL aHAJII3y Ta YIPABIiHHS B PeKUMax peasbHoro yacy. Lleil mpunimmn
CTBOPIOE OCHOBY JIJIS1 iIHHOBAIIITHUX pilleHb y cdepi yIpaBIiHHSA CHCTEMOIO eJIeKTPOIOCTaYaHHs 3aJIi3HIYHOTO TPAHCIOPTY, a BUKOPUCTAHHS
IHTepHET-peUeii, ITYYHOro IHTEIEKTY, MAITMHHOTO HABYaHHSI Ta IIMGOKOTO HABYAHHST JI03BOJISIE PO3BUBATU CUCTEMHU, SIKI BiJINOBIIAI0TH Cydac-
HIM BUMOTaM 710 e(heKTUBHOCTI Ta HA/[IFTHOCTI €HepPreTHYHIX CHCTEeM.

Bukopucranng niaxopy rianbokoi B3aeMoiHTerpallii apXiTeKTypu KOMITIOTEPHOTO CEPEAOBUIIA € KIIOUOBOIO Y MOKJIMBOCTI aBTOMATU3AILIT
npoiiecis 360py Ta aHaJI3y JaHUX, & TAKOXK Y TIOKPAIICHH] B3aEMOIIT MiK KOMIIOHEHTAMU CUCTEM 00 €KTIB €IeKTPOIIOCTAYaHHSI 3aTI3HHYHOTO
TPAHCIIOPTY, HaZiHHOCTI Ta ePeKTUBHOCTI CUCTEMM, 110 POOUTD 1i GBI THYYKOIO Ta a[allTUBHOIO 10 3MiH y HaBaHTaKEeHHI Ta yMOBaX poOOTH.

JlocripKen s, siki HaBeJieHo B po6OTi, MOJKYTh BUKOPUCTOBYBATUCS Ha MPAKTHIL B OPTraHisallisx, CTPYKTYPHUX IMiIPO3/IJIax Ta Ha PiBHIX
CHICTEMH YIIPABIIHHS 06’ €KTaMi KPUTHYHOI iHMPACTPYKTYPHU Ha 3aI3HIYHOMY TPAHCIIOPTI, MAMPHEMCTBAX TPAHCTIOPTHOTO CEKTOPY, IO [0-
3BOJIUTD LIBUIKO PearyBaTy Ha aBapiilHy CUTYAIIiIO Ta ePEXOANTH Ha PE3EPBHI PEKIMH, 3a0€311e4yI0ur HaAiiHICTh Ta JOCTYIHICTD €J1eKTPO-
TIOCTaYaHHS B YMOBAX BUKJIHKIB.

Kmow4osi croBa: KOMIT IOTEPHE CEPEIOBUIIE, YIIPABIiHHS 00’€KTaMu, CHCTEMA €IEKTPOIIOCTAYaHH 1, IHHOBAIliiiHa MOJIENb, KpUTuuHa iHdpa-
CTPYKTYPa 3aJ1i3HUYHOTO TPAHCIIOPTY.
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MOKPAIEHHA BI3YAM3ALI PH3HKIB MIANPHEMCTBA: KAPTYBAHHA PH3HKIB  (crop. 28-36)

Aib Ahdelatif, Djamel Nettour, Rachid Chaih, Ion Verzea, Salim Bensehamdi

OG6’eKTOM JOCIIKEHHS € PUBUKH, SKI 3aBasKalOTh BUKOHAHHIO Micii Oyzib-sIKoTo mignpueMcrsa. ToMy TOMOMaHHS [UX PUSHKIB € 3HAYHUM
AKTHBOM JIJI OpraHizalliil Ta 3araJbHOTO 3/0POB’A CHIBPOOITHUKIB mignpueMcrsa. TakUM 4MHOM, KOMILIEKCHA pobOTa 3 MONEPEIKEHHSA Op-
TaHi3alifHIX PU3UKIB I03BOJISIE MIATIPUEMCTBY c(hOPMYJTIOBATH CTPATETiIO, CIIPSMOBAHY Ha 3aXUCT Bifl ycix dakTopiB pusuky. Boxmnovac Bin
BusHavae chep, ge HeoOXiIHO BIKUTH GLIBIIT IICCIPAMOBAHKX JIiH, 110 TTOTEHIIHO MPU3Be/Ie 10 MO3UTUBHKX 3MiH y KoMmawii. [1[o6 gocsartu
IIHOTO Ta 3a0€3MEUNTHN HATIITHY Ta TBEP/LY OIIHKY JIsI KPAIOTO YIPABIIHHS MIKITHBUMU €JIEMEHTaMM Ha TTiITPUEMCTBI, 610 BUKOPUCTAHO Me-
TOJI KapTyBaHHs pusukiB. Ile iHcTpyMeHT Bigyasizaliii fanux, ClipsIMOBaHUIT HA BICBITJIEHHST BPA3JIMBOCTEH y PI3HUX MPOIecax i JisiX, 3 IKIMU
CTUKAETHCS OPraHisallisi, HaBiTh, TO3BOJIIOUM PUIMATH OOTPYHTOBAHI PillleHHS 1010 3a100iraHHst pU3KKaMm i Briopatucs 3 Humn. Kaprysasus
PUBUKIB BU3HAYAETRC, 5K MIXI/ 0 iMenTudiKaii, olliHKM, BCTAHOBJIEHHS TPIOPUTETIB Ta YIPABIIHHSA PUSUKAMHI, BJACTUBUMU [isS/IBHOCTI
nignpuemcrsa. Bin HaBiTh 3armOII0ETHCS B pETEIbHE AOCTIHKEHHS BCiX VIIPaBIIHCBKUX, ONEPALiIIHIX 1 JONOMIKHUX IIPOLECIB, AISIIBbHICTD
SIKUX TIoTpedye peasizartii. [leit metoz kaprorpadyBanis 6a3y€eTbest Ha 00’€KTHBHOMY, CTPYKTYPOBAHOMY Ta 3aJI0KyMEHTOBAHOMY OIIHCI iCHY-
1ounx puskkiB. OtiHKa J03B0JIsI€ OIJIbII AeTaNbHO MTPOAHAI3yBaTH MOYATKOBI Ta 3aIMIIKOBI PUSHKH Ha BCIX PIBHSAX MANPUEMCTBA, IO CIIPUSIE
PO3pOo0IL MPIOPUTETHOTO TIAHY [iH, IO CYNPOBOKYEThCS aHAM30M ioro (inancysanus. le 30008’ 13aHHS € YaCTHHOMO THAXOLY 0 MOCTili-
HOTO BJIOCKOHAJIEHHS SIKOCTI )KUTTS Ta YMOB TIPalli, HaBiTh 3aJydeHHs 10 TPOIECY CTAJIOTO YIIPABIiHHsA. Y SAKOCTI MPUKIaLy OyJI0 BUPIMIEHO
3ocepeautucs Ha rpyni SAIDAL y Kocrautuni (Askup). 3a 101M0MOro0 1bOro MPUKJIALY HparHeMo HPOLTIOCTPYBATH HPAKTHYHI HACJIIKI
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Ta [epeBarn BUKOPUCTaHHS KapTorpadyBaHHs PU3UKIB SIK CTPATEriYHOTO iHCTPYMEHTY YIIPABJIHHS PU3UKAaMU B CKJIQ/[[HOMY OpTraHizaliiiHomMy

KOHTeKCTi. Terep HasBHICTh KapTH PU3UKIB He TITBKHU CHPUSE MPOAKTHBHOMY ITIXOMY /10 3MEHIIEHHsT PU3UKIB, ajie i CIPHIE JOCATHEHHIO

HIMPIINX 1IijIefi TOCTIHOTO BAOCKOHA/ICHHS Ta CTIHKUX TIPAKTHK YIIPABJIHHA PUSUKAMHE, 10 € HEOOXIAHICTIO /Ist GY/Ib-SIKOTO IiAPUEMCTBA.
Kmovosi cnoBa: KapTyBaHH: PU3NKIB, OIIHKA, BIOCKOHAJIECHHS, CTaJIe YIIPABJIIHHI, YIIPABIiHHS PU3UKAMU, OXOPOHA TIPATIi.

DOI: 10.15587/2706-5448.2023.293203
PO3POBKA EATATOKPHTEPIAJILHOI MOJENI YNPABMIHHA NEPEWIKOJAMM ANA MABKIIEHHA AKOCTI MIChKOI
TPAHCIOPTHO! CHCTEMH  (crop. 37-43)

Mounira Kelilha, Rachid Chaih, Ion Verzea

OG6’€KTOM JIOCTIIPKEHHST € SIKICTh MIChKOT TpaHCIOPTHOI crcTemu. [IpobiieMa, sika BUPIIIYETBCST Y X0 IOCTIIPKEHHS, TIOJISATAE B OTITHMi3a-
1[ii TOTOYHUX CUCTEM TIITAHYBAHHSI, IPH OTHOYACHOMY 3MEHIIEH] JI0ICHKOTO BIINBY Ha YIPABJIiIHHS IOIEHHIMI TTePebOsIMU, 110 BIUTHBAIOTH
Ha SIKICTh MiCBKOTO TPAHCIOPTY Ta A06POOYT rpoMajisid. Lle 103BoUTh BCiM aBTOOYCaM i3/INTH BYACHO, @ BCIM KOPUCTYBAYaM — Y XOPOIIHUX
yMmoBax. Lle ocTikeH s CpsiMOBate Ha BUPIIEHHST HAOIbIT KPUTHYHUX TPOOIEM 3POCTAHHST MOTUTY Ha TPOMAJCHKIH TPAHCIIOPT, HEMOK-
JIMBOCTI 3a/[0BOJIBHUTH 11i OTPeOU Ta BIU3HAHOI Hee(DEeKTUBHOCTI iCHYIOUOTO T/IAHYBAHHSI.

V XoAi OCHIKeH s 3alIPOIIOHOBAHO 3ACTOCYBATH MOJIC/b YIIPABJIIHHS IOJCHHUME TIOPYIIEHHSIMH, sIKa BUKOPUCTOBYE PO3POOJICHUI
AJITOPHUTM, 3aCHOBAHMIA Ha YOTUPHOX OCHOBHMX aciekrax. LI acnekTu BKIIOYAIOTh JAOMYCK YCiX cy0 €KTIB 10 cucTeMM, 30ip JaHUX Y PEKUMi
PEATBHOTO Yacy, 00pOOKY JaHUX Uit SKHAMIIBIIIIOTO KePyBaHHS IX BUKOPUCTAHHSM 1 3HUIIEHHSIM, | HABITH IOCATHEHHS 11€aJIbHOT OTepartiii-
HOI cTparerii /it 06poOKH TOTEHIHHHIX 300iB Y CHCTEMI.

TIpomnosuitist aBTOPIB UIsA IOCATHEHHS i€l MeTH Mepebayae Ba TUIN apXiTEKTYP allapaTHOro Ta IPOrPAMHOTO 3a0e3MeYeHHsl, BpaXOBYI0UU
BUKOPHUCTAHHS CyYaCHUX TEXHOJIOTTYHUX IHHOBAILi Ta iX oTenuiiine 3actocyBantst. [Ipu 11boMy 3a6e31edy€eThest Xopoluii oTik indopmariii,
110 3HAYHOIO MiPOIO CIIPUSE HaNEKHOMY (DYHKIIIOHYBAHHIO MEPEsKi Ta HABITh HAJIEKHOMY YIIPABJIIHHIO 300AMU B pexkuMi peasnbroro acy. [1o6
HepeBipUTH 110 POGOTY, 3MOZIEJIOBAHO 3aCTOCYBaHHsI i€l MOZIe/I Ha iCHyroUiii cutyariii TpaHcnopTHOi JiHil B Micti Koncrantin (Amkup), sika
BiKe OyJia BUBYEHA B TIOMEPEAHBOMY JOC/IKEHH I, 00 TT06AYMTH eBOJIOIIIO CUTYAIlil 3 TOYKH 30PY SKOCTI, BiZIoOPaKeHOI TPUBATICTIO B I0PO3i.

Y pesyusraTi 10C/IKEHHS I0KAa3aHO, 1110 IO3UTUBHUIL BiATYK 1 IOKPALEHHSI CIIOCTEPIraJuCs Mic/Ist IepLIoro MOJEe/IOBAHHS IIPOrPaMU.
Ileit pesysbrat JmIIe CIOHYKAE 0 3aCTOCYBAHHS 1[bOTO 3AITPOIIOHOBAHOTO IM/AXO/Y, SIKUI MIr 6M 3a0e3MeunTn KPaIy SIKiCTh TOCJIYT, 10
MIPOIOHYIOTHCST KOPUCTYBauaM. Y MailGyTHbOMY 3aCTOCYBAHHsI [[bOTO 3aIIPOIIOHOBAHOTO TTiIXO/Y MOKE CTATH PEBOJIOIIEI Y chepi MiCbKOTro
TPAHCIIOPTY B AJIKUPI, AKUIT € OCHOBOIO JKUTTE3AATHOCTI, TIPOYKTUBHOCTI Ta e(heKTUBHOCTI MicTa Ta 106poOyTy rpOMaIsH.

Kmouosi cnosa: yrpaBiinHs TepenikogaMu, SIKiCTh 00CTyTOBYBaHHs, 3aJl0BOJEHICTh KJIIEHTIB, MICHKUII TPAHCIOPT, MiChKi aBTOOYCHI
1epeBe3eHHsI.
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PO3POBNEHHA MATEMATHYHHX MORENER [NA MATPHMEKM NMPHIHHATTA PILEHE W00 PYHKUIOHYBAHHA KPHTHYHOL
IHPPACTPYKTYPH B TANY3I EHEPTONMOCTAYAHHA  (cTop. 44-49)

Tepentnee 0. M., pocauxina-Maposa T. I, Aaxon B. M., Manyitnenxo P. 1.

OG6’'€KTOM JIOCJIIKEHHS € eHeprolocTadyaibHi KOMIIAHII Ta Mpolecy rerepaiiii Ta nocradatst eJeKTpuaHol eeprii. B poboti posrusnyTi
npobseMy OGYA0BU MaTeMaTHIHUX MOJeJieil Uit IPOrHO3yBaHHs (DYHKIIOHYBaHHs 00’€KTa KPUTHIHOI iH(DPACTPYKTYPH B yMOBaX MiH-
JIMBOTO GE3MEKOBOTO CEPEIOBHIINA, 10 XapaKTePU3YETHCsT HellepeIOauyBaHiCTIO, HASIBHICTIO HEBUSHAYEHOCTE PI3HUX THIIB, TIOSIBOI0 HOBUX
3arpos, ix KoMGiHariii, 3MiHO© (HOPM, TPUBATIOCTI, XapakTepy iX BIUIUBY. Y PoOOTI NPHUIITEHO OCHOBHY YBary MOCJI/KEHHIO (DyHKITIOHYBaHHS
KPUTUIHOI iHPPACTPYKTYPH B Taly3i eHepromnoctadanis. Ha ocHOBI gocizker s GyHKIIOHNYBAHHS CUCTEMU €HePTeTHYHOI KOMITaHii, Tpej-
cTaBJIeHi MeToau 6OpoThOM 3 HEBU3HAUYEHOCTSIMU Ha eTarli iAr0TOBKK AaHuX 110 aHaJIi3y Ta Iiji yac IolepeHbol 1106yu0314 MojieJielt, 30Kkpema,
CTATHCTUYHI Ta HMOBIPHICHI MiZXOAM, MOJIETIOBAHHS AOCI/IPKYBAHNX MIPOIIECIB, aJbTEPHATHBHI METON OIIHIOBAHHS TTapaMeTpiB Mojiesiel,
tomto. CKJIa[HICTh MiATOTOBKU BXiZIHOTO HAGODY MaHUX MOB'SI3aHA 3 THM, 110 HEOOXIIHO 3a0€3eYNTH PEPE3EHTaTHBHICTD Ta BapiabeabHiCTh
HABOPIB TaHNX, BPAXOBYIOUH Te, 110 3HAYHA KIJIBKICTh (DaKTOPIiB IMOBUHHA OYTH BKJIIOUYEHA B MOJIENb 3TiJIHO BUMOT HOPMATHBHUX JIOKYMEHTIB,
110 MOJKE TIPUBBECTH 10 MYJIBTUKOJIIHEAPHOCTI BXIZIHUX 3MIHHUX. Y POOOTI 3alIPOMOHOBAHO aHAMITHYHIH IHCTPYMeHTapiii, 3acHoBaHuil Ha BU-
KOPHUCTAHHI MATEMATUYHIX MO/Ie/Iel Ta IX KOMOiHAIII, TIPU3HAYEHUII /IO BUKOPUCTAHHS Y CIIEIia/li30BAHUX CUCTEMAX ITATPUMKH TIPUHHSITTS
pirmerb. B xozi ocmiakeH st 610 TPOBEIEHO PSIT YMCETbHIX eKCIIEPIMEHTIB, B SIKIX OMPAI[bOBAHO 3aITPOIIOHOBAHY METO/IIKY Ha MaTepiasax
mianpuemMcTBa — 06’€KTa KPUTHYHOI 1HDPACTPYKTYPH eHePreTHYHOro ceKTopy. Jljist moGynoBy Moeseli BUKOPUCTAHO TporpamMHe 3abestie-
yennsi SAS Energy Forecasting. Kpariti pe3ysbraTit IpOrHO3yBaHHSI OTPUMaHi 32 BUKOPUCTaHHS y3arajibHeHuX JiHiitHux mozeneit (GLM),
3okpema mozierri GLM y Burmsani ARIMAX (Mozenn aBToperpecii i3 KOB3HIM CepeIHiM, 10 BKJIIOYAE iHTErPOBAHY CKJIAI0OBY-TPEH Ta 30B-
HinHi perpecopu). [ponosuiii, npeacrasieHi B po6oTi, J03BOMATH MiABUIIUTU e(HEKTUBHICTD (HYHKIIOHYBAHHS €HEPTETUYHOTO CEKTOPY,
B TOMY YHCJT, O/I0 BUBHAYEHHS I1iJIelf, 3aBaHb Ta OPIEHTHUPIB H0OT0 (DYHKITIOHNYBAHHS B MITATHOMY PEKUMIi Ha TIEBHI YACOBI TT€PiO/iN, a TAKOK
y cdepi po3pobKU yHIBEPCATBHUX 1 ClIEIaIbHUX MEXaHI3MIB 3a0€31eUeHHS CTIHKOCTI Y PeKUMI PearyBaHHsI Ha 3arPO3U Ta KPUTUYHI CUTYAIIiL.

Kmiovosi cnoa: kpuTiana indpacTpyKTypa, MaTeMaTHUHI MOZIETI, CHCTeMa MiAITPUMKHI TPUHHATTS PillleHb, 3aTPo3u, KPUTHYHA CUTYAITis.
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PO3POBKA KOMNNEKCHOT MOJIENI OBPOBKH PISHOTHITHUX AAHKX  (crop. 50-55)

Famax 0. B, Kipic L. IT.

OO6’€KTOM JIOCTIIZKEHHSI € IHTEIEKTYaIbHI CUCTEMHU THATPUMKY IPUIHATTS pititedb. HayKoBe 3aBiaHHs, sika BUPIILYETHCS B OCITIIKEH-
Hi, € po3poOKa KOMILIEKCHOI MOJesTi 0OPOOKM PI3HOTUITHUX JaHUX B IHTEJEKTYaTbHUX CHCTEMax MATPUMKHU NpuitHaTTs pimens (CITTIP).
AXTYyasIbHICTD IOCITIPKEHHS TTOJIATAE B TOMY, 10 B iHTenekTyarbuux CIIITP mupkystioioTs pi3Hi 3a MOXOKEHHSIM Ta OAWHUAIIIMI BUMIDY /IaHi,
OTpUMaHi Bi/l Pi3HUX TeXHIYHUX 3ac00iB 100yBaHHs iH(DOpPMAILi.
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CyTHICTh KOMILUIEKCHOTO TH/AXOAY B MOZIEJIOBAHHI MOJIATAE B TOMY, 10 3aIIPOIIOHOBAHO IBi YaCTKOBI MOJIEJ: MOZie/ib 0GPOOKH Pi3HOTHII-
HUX JIaHUX B IHTETEKTYATBHIX CHCTEMAX MATPIMKH MTPUHAHSITTS PIllleHb Ta MOZIeIb 0OPOOKM OIHOPIANIX TAHNX B IHTEIEKTYATbHIX CHCTEMAX
MiTPUMKU PUNHATTS PillleHb.

Awnaniz mozesi intesextyansioi CIIIIP 3 06poOKH Pi3HOTHITHIX AAHUX T03BOJISIE 3pOONTI TAKHit BUCHOBOK. [Ipy BUpiImeHHi 3aBIaHHs
3 06pOOKM PIBHOTHITHUX JAHUX 3alPOTIOHOBaHa Moziesib inTesekryanbioi CIITIP, Ha BiaMiny Big TpaauIiiiHiX, HABITh 32 HENPABUJILHO PO3-
[I0YaTOMY eKCIIepTaMU IIpolieci BUPIlIeHH] YaCTKOBUX 3aB/IaHb 3 JIOIIOMOTOI0 CaMOOpTraHisallil, BUPaKeHOl y KOOP/MHAIlll YaCTKOBUX 3aB/laHb
0co01, 1110 TIpUiiMae PileHHsl, IParHe 0 1eaqbHOTO BIPIMIEHHST 3aBAAHHS 3 00POOKH PISHOTHITHIX AAHUX, IO MABUIIYE eDEKTHBHICTD 3HA-
XOJIKEHHSI IPUHHATHOTO PE3yJIbraTy 3 00POOKHU PISHOTUITHUX JAHUX.

B ocHoBi Mozies1i 06poOKM O[HOPIIHIX AAHKX MOKJIAJCHA 1/1es1 PO Te, o Te came 00pobKa OHOPIAHNX AaHuX B inTenaexTyanbunx CIITIP
MOJKe BUPINIyBATHCS MapajeJbHO Pi3HUMU (YHKIIOHATHHUMU eJieMeHTaMu. BigHocwHu iHTerparii eqeMeHTiB BUHUKAIOTH SIK BHYTPIIIHI
HeBepOasbHi 00pasu B MaM’sITi KOPUCTYBaya, IKMI MOKe TOPIBHIOBATH AMHAMIKY MOJIEJNOBAHHS 3aBAaHHS 3 0OPOOKM PI3HOTUITHUX TaHUX
B intesexryanpaux CIITIP 3 pisHUX TOYOK 30Dy, IO A03BOJISIE TOOAUMTH T€, YOTO He A€ MOJENIOBAHHS 3 BUKOPHCTAHHSIM OJHIET MOJIEI.

HanpsiMxoMm nogaibinx JOCTIPKEHDb CJlijl BBaXKaTH yJOCKOHAJIEHHS METO/iB 00po6Kku indopmaitii B IHTeJIeKTyaIbHUX CHUCTeMaxX ITiji-
TPUMKH TIPUNHSATTS PillleHb.

Kmevosi cnosa: cricteMy MiATPUMKY IIPUITHATTS PillleHb, OTIEPATUBHICTH PillleHb, IUHAMIKA MOJIEJIIOBAHHS, PI3HOTUIIHI JIaHi.
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