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The object of research is the onboard subsystems of Unmanned
Aerial Vehicles (UAVs). The research is aimed at analyzing UAVs,
specifically the integration and enhancement of satellite-based
positioning systems, including Global Navigation Satellite Sys-
tems (GNSS) and Inertial Navigation Systems (INS).

The problem concerns traditional satellite-based positioning ser-
vices, especially those relying solely on medium earth orbit (MEO)
satellites, which are insufficient for specific requirements. The
study aims to address the limitations of these systems on onboard
subsystems of UAVs, especially in challenging environments laden
with jammers and interference, and to provide a more accurate,
robust, and continuous positioning solution.

The research proposes a «multilayer system of systems» ap-
proach that integrates signals from various sources, including low
Earth orbit (LEO) satellites, ground-based positioning, naviga-
tion, and timing (PNT) systems, and user-centric sensors. The
combined approach, termed LeGNSS/INS, leverages the strengths
of each component, providing redundancy and enhanced accuracy.
The system’s performance was evaluated using pseudo-real output
data, demonstrating its ability to generate quasi-real dynamic
trajectories for UAV flight. The error analysis showed that the pro-
posed method consistently outperforms traditional GNSS systems,
especially in challenging environments.

The enhanced performance of the LeGNSS/INS system can be
attributed to integrating multiple satellite systems with INS and
applying optimal filtering techniques. The research also employed
mathematical modeling to represent the dependencies and interac-
tions when combining data from different sources, such as GPS,
LEO, and INS. The Kalman filter is a mechanism to fuse data from
multiple sources optimally.

The insights from this study apply to various sectors, including
aviation, maritime navigation, autonomous drones, and defense.
The enhanced positioning accuracy can significantly improve
safety, navigation precision, and operational efficiency. However,
the study assumes idealized conditions for satellite signal recep-
tion, which might not always be accurate in real-world scenarios.
Challenges, such as the martial law conditions in Ukraine affecting
data collection and potential satellite signal restrictions, were also
highlighted. Further research can delve into the impact of more
complex environmental factors and the integration of additional
satellite systems or sensors to enhance accuracy further.

Keywords: LeGNSS, INS, LEO satellites, UAV, multi-constel-
lation positioning system, precise positioning, drone management.
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The paper shows a well-known approach to the construction of
cores in multi-core microprocessors, which is based on the applica-
tion of a data flow graph-driven calculation model. The architecture
of such kernels is based on the application of the reduced instruc-
tion set level data flow model proposed by Yale Patt. The object of
research is a model of calculations based on data flow management
in a multi-core microprocessor.

The results of the floating-point multiplier development that
can be dynamically reconfigured to handle five different formats of
floating-point operands and an approach to the construction of an
operating device for addition-subtraction of a sequence of floating-
point numbers are presented, for which the law of associativity is
fulfilled without additional programming complications. On the
basis of the developed circuit of the floating-point multiplier, it is
possible to implement various variants of the high-speed multiplier
with both fixed and floating points, which may find commercial
application. By adding memory elements to each of the multiplier
segments, it is possible to get options for building very fast pipeline
multipliers. The multiplier scheme has a limitation: the exponent

is not evaluated for denormalized operands, but the standard
for floating-point arithmetic does not require that denormalized
operands be handled. In such cases, the multiplier packs infinity
as the result.

The implementation of an inter-core operating device of a float-
ing-point adder-subtractor can be considered as a new approach to
the practical solution of dynamic planning tasks when performing
addition-subtraction operations within the framework of a multi-
core microprocessor. The limitations of its implementation are
related to the large amount of hardware costs required for imple-
mentation. To assess this complexity, an assessment of the value
of the bits of its main blocks for various formats of representing
floating-point numbers, in accordance with the floating-point stan-
dard, was carried out.

Keywords: floating-point multiplier, superscalar processor, asso-
ciativity law, Baugh-Wooley algorithm, CISC-RISC.
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The scientific task, which is solved in the research, is the cogni-
tive display of the state of the national security system with a com-
plex hierarchical structure. As a rule, images are created individually
taking into account a specific application field and interpreted by
an expert (a group of experts) based on accumulated knowledge.
Cognitive mapping is designed to support decision making by an
expert (group of experts), monitoring and managing in real time. The

object of research is the system of ensuring national security. The
subject of the research is the functioning of the national security sys-
tem. The research developed a method of visualization of the states
of the national security system. An overview of the methods of visual
graphic presentation of information about the state of multidimen-
sional objects and systems was carried out.

The novelties of the proposed method are:

— creation of a visual, multi-level and interconnected description
of the national security system;

— increasing the efficiency of decision making while assessing the
state of the national security system;

—solving the problem of falling into global and local extremes
while assessing the state of the national security system;

— combination of graphic and numerical display of controlled
state parameters of the national security system;

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

The specified method should be implemented in specialized
software, which is used to analyze the state of the national security
system and make management decisions.

Keywords: graphical and numerical display, national security,
cognitive modeling, operational efficiency of decision making, hierar-
chical systems.
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The scientific task, which is solved in the research, is the analysis
of knowledge representation methods in intelligent decision-making
support systems. The problem is explained by the fact that the form
of knowledge representation significantly affects the characteristics
and properties of the system. In order to operate all kinds of know-
ledge from the real world with the help of a computer, it is necessary
to carry out their simulation. In such cases, it is necessary to distin-
guish knowledge intended for processing by computational devices
from knowledge used by humans. In addition, with a large amount
of knowledge, it is desirable to simplify the sequential management
of individual elements of knowledge. A homogeneous representation
leads to a simplification of the logic management mechanism and
a simplification of knowledge management. The research is aimed
at the analysis of knowledge representation methods in intelligent
decision-making support systems. Currently, many models of know-
ledge representation have been developed. The main models include:
logical models; frame model; network models (or semantic networks);
production models. Therefore, the object of research is the intelligent
decision-making support system. The subject of research is an intel-
ligent decision-making support system.

The following is set:

— the methods (models, approaches) presented in the research
for presenting knowledge in intelligent decision-making support
systems in a canonical form are not advisable to use for a number of
objective reasons given in subsection 3.1 of the research;

— it is necessary to develop new (improvement of existing) rep-
resentations of knowledge in intelligent decision-making support
systems, which will have the advantages of these approaches without
their disadvantages.

Further improvement of these approaches to reduce the number
of shortcomings and limitations of their application should be consid-
ered as the direction of further research.

Keywords: decision making support systems, efficiency, cognitive
models, global and local optimization.
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This research aims to gather information on the use of Excel-
lence models (such as the Quality Awards) by Logistics Operators
in Argentina and neighboring countries. Therefore, the object of the
research is the quality models used by logistics operators.

In general, these organizations, and mainly those where Logistics
is their main service, have begun applying quality standards later
than other types of organizations, like those in the manufacture or
services industries. This is because their practice is not deemed an
added-value activity by the customer.

This study found that, at the regional level, these companies
are in the process of applying Quality, Environmental, Road Safety
and other Management Systems from the ISO suite (ISO 9001,
1SO 14001, ISO 39001, etc.), but the use of Excellence models is only
present in some, mainly in Argentina-based companies. Remarkably,
this behavior does not replicate in other countries of the region (Bra-
zil, Chile, Uruguay), where the aforementioned standards are more
widely applied. On the other hand, some countries have their own
standards (Argentina, Brazil) for Freight activities developed by
their local chambers, but these are mainly focused on the operational
aspect of their activity.

In this study, information was collected regarding the methodo-
logy related to quality and excellence of 109 companies, belonging to
Argentina, Brazil, Chile, Colombia and Peru. At the regional level,
the ISO 9001 management model is adopted by 68 % of the orga-
nizations studied, followed by ISO 14001 adopted by 30 % of the
organizations and ISO 45001 adopted by 15 % of the organizations.
Based on the conclusions of this work, there is an opportunity to
create specific policy around Quality Models for this industry that
will support the creation of new standards and the improvement of
existing ones. This paper can serve as a starting point for analyzing
the scenario in other regions within a framework of similar geo-
graphical characteristics.

Keywords: quality models, management systems, logistics opera-
tors, national quality awards.
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Today, modern software and hardware of information tech-
nologies are used to automate production processes, starting from
modeling of technical developments and automated computer sys-
tems. This study is aimed at describing the process of implementing
software support for economic analysis of the enterprise, which will
calculate the main economic indicators and informatively display
the calculated data. The object of the study is an automated system
for calculating and maintaining the main economic indicators of the
enterprise. The subject of research is methods of database design
and development, data visualization and web applications. A review
of literature sources allowed to conclude that most often to assess
the economic performance of the enterprise, standard technologies
are used, which the authors adapt to specific economic problems.
In addition, the analysis of modern research has not identified
a single software product that would collect, accumulate, analyze
information and calculate the main indicators of economic activity
of the enterprise, as well as monitor changes in such indicators in
the dynamics. Automation of calculation of economic indicators,
statistical analysis and visualization of data gives the chance to
carry out effective management of the enterprise in modern economic
conditions. The developed system allows to analyze the use of fixed
assets; working capital analysis; analysis of the use of labor resources;
profitability analysis; analysis of financial stability of enterprises. The
paper shows the process of developing a functional model of a web
application for the automated calculation of key economic indicators,
and presents the advantages and disadvantages of working with the
PostgreSQL database management system. The structure of the de-
veloped database, which consists of four tables, is given. An example
of the work of the developed web application is presented.

Keywords: software, web application, financial analysis, auto-
mated system, database.
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The object of the study is the process of managing the air net-
work of air communication platforms of the FANET class (Flying
Ad-Hoc Network), which is a component of the ground-air com-
munication network, and which is performed on rotary unmanned
aerial vehicles (UAVs) of the mini class, at the stage of deployment
and operational management. The scientific research is aimed at the
managing process formalization of aerial communication platforms
of the air communication network in the implementation of two
classes of management tasks — the class of traffic management tasks
and the class of communication tasks. The analysis of this subject
area showed that the management tasks at the stage of deployment
and operational management of the air subnet are a multi-parameter
optimization task and require the formation of control solutions at
the OSI physical, channel and network levels, open systems inter-
action model. Tasks related to the adaptive management of radio
coverage in zones (geographic areas of the area), including the clus-
tering of terrestrial subscribers (communication nodes), were not
considered, and relate to processes at the transport and application
levels. At the same time, the article shows the mathematical appa-
ratus of the approach to the compensation of the deviations of the
trajectory of an unmanned aerial vehicle (UAV) in the conditions
of a directional obstacle, which will allow the formation of control
solutions for adaptive control, directional patterns at the output
of the transmission path. Such compensation is carried out using
methods of algorithmic exchange of probes (messages) between the
mobile base station and communication platforms with a certain pe-
riodicity — solutions at the channel and network levels, as well as the
use of Multi User MIMO technologies. This technology allows for
information exchange with several client devices at the same time,
and not sequentially, sending probes to several spacecraft on one
channel, using several transmitting and receiving antennas, and the
calculation of channel coefficients allows to estimate the azimuthal
angle of deviation and the angle of elevation.

Keywords: ground-to-air communication network, FANET, ob-
jective functions, deployment phase, operational management, pre-
diction, dynamic topology.
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MIABHILEHHA TOYHOCTI OEPOEKY IHPOPMALIL B BOPTOBHX NMIICHCTEMAX BIIA  (crop. 6-10)

Myxoz L. A, Bonixye B. 1.

O6’exToM tocatikernst € 6GopTosi miacucTemu OGesmisoTHux Jitaabiux amaparis (BriJIA). Hocrimkenns nanpasiene Ha ananis BriJIA,
a caMe iHTerpauii Ta BJOCKOHAQJIEHHIO CYIYTHUKOBUX CHCTEM IIO3UI[IOHYBaHH, BKJIOYAOUU r100a/IbHI HaBiraliiiHi CYILyTHUKOBI CHCTe-
mu (GNSS) ta ineprianphi Hasiramiiiai cuctemn (INS).

TIpo6ieMa cTOCYETHCS TPAMUIIHHUAX CYITyTHUKOBHX CJTyKO MO3UITIOHYBAaHHsT, 0COOJIMBO THX, SIKi MOBHICTIO 3aJI€XKaTh BiJl CYMYTHHUKIB Ce-
peanboi semuoi opbitn (MEQ), sIki € HerocTaTHIME /7151 KOHKPETHUX BUMOT. JIOCTIZIKEeHHS CIPSIMOBAHe Ha BUPIIIEHHsT 0OMEKEeHb X CHCTEM
B 6opToBuX migcucTeMax BJIA, 0co6IMBO B CRIAIHIX YMOBAX, CIIOBHEHNX 3aBaJIaMI Ta TEPENTKOAMH, & TAKOK Ha HATAHHS OiJTbII TOYHOTO,
HaiiiHOTO Ta Ge3MePEePBHOTO PIlICHHS MO0 MO3UI[IOHYBAHHS.

JlocmipKeH ST TIPOTIOHYE MIXIA «6aratonapoBa CUCTEMa CHCTEM», SIKHH IHTETPYE CUTHAIN 3 PI3HUX KEpes, BKIIOYAI0UN CYIyTHUKH
Husbkoi 3emuoi opbitu (LEO), nasemui cucremu mosuitionysams, Hagiraimii Ta yacy (PNT) Ta cencopu, opieHToBaHi Ha KOpHCTyBaya.
KombGinoBanuii miaxiz, skuil Hasusaetbest LeGNSS/INS, BUKOPUCTOBYE TepeBarn KOKHOTO KOMIIOHEHTA, 3a0e31euyIour pe3epByBaHHsI Ta
MoKparieny TouHicTb. [IpogykTuBHicTH crictemu GyJia oliHEHa 3a JOTIOMOTOIO TICEBI0O-PEATbHIX BUXITHUX JAaHIX, IEMOHCTPYIOUH 1i 31aTHICTD
reHepyBaTu MaiiKe peasibHi IMHaMivHI TPAaeKTOPii 0aboTiB BrJTA. AHasi3 moxuGoK MoKa3as, 110 3aIPONOHOBAHIIA METOJL CTIIIKO MEPeBepILy€e
Tpaauiiiini cucremu GNSS, 0cO0IMBO B CKIIAIHUX YMOBAX.

ITokpamiena npogaykrusnicth cucremu LeGNSS /INS nos’sizana 3 interpalti€io 1eKiJIbKOX CyIyTHUKOBUX crcteM 3 INS Ta 3acTocyBaHHsIM
METO/[iB ONTUMaIbHOI (himbTpartii indopmarii. Y gocijkeHHi TakoK BUKOPUCTOBYBATOCS MaTeMaTHdHe MOJIETIOBAHHS /IS IPe/ICTABICHHS
3aJIeKHOCTell Ta B3aeMOoZil nmpu KoMOGinyBaHHi Janux 3 pisnux jukepes, takux sk GPS, LEO ta INS. @insrp Kasmana € MexaHisMoMm st
ONTUMAJIBHOTO 3JINTTSI IAHUX 3 JI€KIJIBKOX JIKepeL.

BucHOBKH 3 1IbOTO TOCJI/IKEHHS 3aCTOCOBYIOTBCS B PI3HUX CEKTOpAX, BKJIIOYAIOUM aBiallilo, MOPCbKY HaBiraiiito, aBTOHOMHI JPOHU Ta
060p0ﬁy. [Toxpariena TOUHICTDb TO3ULIOHYBAHHS MOYKE 3HAUHO II1/IBUIIUTU 6esue1<y, TOYHICTH HaBirari Ta oneparusHy eexktuBHicTb. OHAK
JOCTTIIPKEHHsT IPUTTYCKAE 1/1eaizoBaHi YMOBY IS TPUHOMY CUTHAJTY CYIYTHHUKA, SIKi MOJKYTh He 3aBkK/1 OYyTH TOUHUMH B PEabHUX YMOBaX.
Tako OyJi BUCBIT/ICHI BUKJIMKHY, TaKi IK BOEHHUI cTaH B YKpaiHi, sskuii BijiMBae Ha 36ip aHUX Ta HOTEHIiiHI 0OMesKEeHHsT CUTHAJIB CYIyT-
nukiB. TTopanbine K0OCTiKEHHST MOXKE BUBYATH BILIMB OLJIBIIN CKJIQJHUX HABKOJHIIHIX (DaKTOPIB Ta iHTErpaIiio M0AaTKOBUX CYIMYTHUKOBUX
cricTeM ab0 ATYNKIB [JIST OAITBINOTO TOKPAIEHHST TOYHOCTI.

Kmouosi cnosa: LeGNSS, INS, cynyruukn LEO, BriJIA, GaraTocyiy THUKOBA CHCTEMA TIO3UI[OHYBAHHSI, TOYHE O3UIIOHYBAHHS, YIIPaB-
JHHS 6e3MMIOTHIKAMI.
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PO3POBKA ONEPALIHHMX MPUCTPOIB 3 NMNMABAKY0I0 KPATIKOW  (crop. 11-17)

NMyurxuii I M., Jonronenxo 0. M.

B po6oti nokaszano Bizomuii migxiz 10 mo6ya0Bu saep B 6araTosAepHUX MiKPOIIPOIIECOPaX, 10 IPYHTYETHCS HA 3aCTOCYBaHHI Mozei 00-
YHCJIeHb i/ KepyBaHHsM rpada motoky nanux (data flow). ApxiTekrypa Takux siziep IPyHTYEThCST Ha 3aCTOCYBAHHI MOJIEJI OTOKY JaHUX Ha
piBHI cKopoueHoro HabGopy KoMar, 3arpornorosanoi Yale Patt. O6’exToM A0CIiKEHD € MOJIEb 0GUNCAeHb Ha OCHOBI YIIPaBJIHHS ITOTOKOM
NaHuX y 6araTosiePHOMY MiKPOIPOTIECOPI.

IIpescraBieni pe3yasraTi PO3pOOKH TTOMHOKYBAYA 3 TIABAIOYOI0 KPAITKOIO, 0 MOXKE [HHAMITHO TTePECTPOIOBATICS Ha 0OPOOKY II'SITH
piznux opmartiB orepanjiiB 3 IJIABAIOYOIO KPAITKOIO Ta X/ 10 1106yu03m OnepaiiftHoro MpPUCTPOIO J0AaBaHHS-BiIHIMAHHS TTOCIiIOBHOCTL
YHCET 3 TIIABAI0YO0I0 KPAITKOIO, JI7IsT STKOTO 6e3 TOMATKOBIX MTPOTPAMHNIX YCKJIaHEHb BUKOHY€ETHCS 3aKOH acoriiatnBrocTi. Ha ocHoBi pospobire-
HOI CXeMH OMHOKYBava 3 TJIABAIOYOI0 KPAITKOIO MOKJIMBO Peai3yBaT Pi3Hi BapiaHTH MIBU/IKO/IIOUOT0 MOMHOKYBaUa K 3 (iKCOBAHOIO, TaK
i 3 IJIABAIOYOIO KPAIIKOIO, 10 MOJKYTh 3HAUTH KOMepIliitHe 3actocyBaHHsL. /lo/1aBIIN B KOKHUI i3 CETMEHTIB IOMHOKYBada eJIeMEHTH aM sTi,
MOJKJIHBO OTPUMATH BapiaHTH MOOYIOBU [ysKe TBUIKOMIIOUIX KOHBEEPHIX TIOMHOKYBawiB. CXeMa MOMHOKYBaua Ma€ 0OMEKEHHST: TOTAHOK
He 06UUCITIOETHCSE [UIs1 ICHOPMaJIi30BaHUX OTIEPAHIIB, aJle CTAHAAPT Ha OGUMCIICHHS 3 TIIABAI0YOI0 KPAIIKOK HE BUMATa€ 000B sI3K0BO1 00p0oOKU
JIeHOPMATi30BaHUX OTIePaHIiB. B Takmx BUMaKax MOMHOXKYBAY, B SIKOCTi Pe3YJIBTATIB, YIIAKOBYE HECKIHIEHICTb.

BripoBajskeH s MixK sI7IEPHOTO OIEPAIiTHOTO MPUCTPOIO CyMaTOPa-BifHIMaYa 3 MJIABAIOYOI0 KPATTKOIO MOXKE PO3TJISIIATUCS SIK HOBHIA TTijT-
XiJI /10 TIPAKTHYHOTO BUPIIIEHHSI 3aB/IaHb IMHAMIYHOTO [IJTAHYBAHHsI TPU BUKOHAHHI OTepalliil 10/laBaHHsI-Bi/IHIMAHHS B paMKax Oaratosijiep-
Horo Mikporpoiiecopa. O6MekeHHsT HOro BIPOBa/IZKEHHsI MOB’s3aHi i3 BEJIMKOIO KiJIbKICTIO alapaTypHIX 3aTpar, HeoOXiIHUX s peaisartii.
Jlnst ominKy Hi€l CKIaAHOCTI MPOBeeHa OlliHKa 3HAYCHHS PO3PAAHOCTENR OCHOBHUX HOTO OJIOKIB /7151 PisHUX (hOPMATIB MPEACTABICHHS YNCE
3 MIJIABAIOYO0IO KPATKOIO, BIATIOBIZHO /10 CTAaHAPTY Ha IJIABAIOYY KPAIIKY.

MmovoEi cnoBa: IOMHOKYBAY 3 IJIABAIOYOIO KPAITKOIO, CYNIEPCKAISIPHUIT [IPOIIECOP, 3aKOH acoriatuBHOCTi, asroput™ Baugh-Wooley, CISC-RISC.

SYSTEMS AND CONTROL PROCESSES

DOI: 10.15587/2706-5448.2023.285986
PO3POBKA METOAY BI3YANI3ALII CTAHIB CHCTEMH 3ABE3NEYEHHA HALIOHANLHOI BE3NEKK  (crop. 18-21)

Kyuyx H. I, linuauskuii A. B, Mypascexuii H0. B., Craciok T. 0., Hanamkoe 0. /1, Cmocap I1. I, Mporac H. M., lllanowxixkosa 0. I1.,
NMpownix C. B, Faspumox 0. I

HaykoBe 3aBanis, sika BUPIIIYETHCS B AOCIKEHH] € KOTHITHBHE BiZoOpaskeHH sl CTaHiB cucTeMu 3abe3IedeH s HallioHaIbHOT Oe3MeKn
31 CKJIAJIHOIO 1€PAPXivYHOI0 CTPYKTYPOIO. SIK mpaBusio, 06pa3u CTBOPIOIOTHCS IHAMBIYATBHO 3 ypaxyBaHHIM KOHKPETHOI MPUKJIAAHOT Tamysi
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Ta IHTEPIPETYIOTHCS KCIIEePTOM (TPYIIO €KCIEPTIB) HAa OCHOBI HAKONIMYEHUX 3HaHb. KOTHITUBHE BitoOpakeHHs MPU3HAYEHE /TS THATPUMKI
MPUIHATTS PillieHb eKxcrnepToM (TPYIN eKCIepPTiB), Mo 3AiCHIOE MOHITOPUHT Ta YIIPABJIiHHs B PeXKUMI peasibioro yacy. O kT MoCTiKeH-
Hs1 — crcTeMa 3abe3nedeHH s HallioHaIbHOI Ge3neku. [Ipeamer nociikeH st — GYHKIOHYBAHHS CHCTEMH 3a0e3IIeYeHHs HAIlIOHATILHOT Geatie-
ku. B ocmikenHi mpoBeieHo po3pobKy METoLy Bisyastizalil cTaHiB cucteMu 3a0e3MedeH s HalliOHATbHOI Ge3nekn. 3iliCHEHO OTJIsA/T METOIIB
obpastoro rpahiuHoro noganHsa indopmarii mpo cran 6aratoOBUMipHUX 00'€KTIB Ta CHCTEM.

HoBusHa 3a11pornoHOBaHOr0 METOLy HOJISTAE B:

— CTBOpPEHHI Bi3yalbHOT0, 6araTopiBHEBOTO Ta B3AEMOIIOB'SI3AHOTO OINCY CUCTEMHU 3a0e3MeYeHHST HAIlIOHATBHOI Oe3MeKH;

— HiZIBUIIIEHH] OllePaTUBHOCTI IPUIHATTS PillleHb IIPU OLIHIOBAHHI CTAaHy CUCTEMU 3a6e3IeueHHs HalliOHAJILHOI Ge3neKy;

— BUpIiNIEHH] IPOOIEMHU MOTAJAHHS B TII00ATBHUN Ta JIOKATBHUN eKCTPEMYMH TTPU OIIIHIOBAHHI CTaHy CHCTEMHU 3a0e3IeUeHHs HaIliOHATb-
HOI Oe3IeKy;

— MoeHaHHI TPadivHOTO Ta YMCIOBOTO BiTOGPasKeHHS KOHTPOIbOBAHNX TTAPAMETPIB CTaHy CHCTeME 3abe3eUeHHsT HAIlIOHATBHOI Ge3MeKu;

— YHUKHEHHI Tpo6JIeMIt yTBOPEHHSI TeTeJTb MIPH Bidyastisailii cTamy crcteMu 3a0e3medeHHst HallioHATbHOT GE3MEKH B PEKIMI PEATBHOTO JaCY.

3asHaueHuil METOZ JIOLIJILHO Peali3yBaTy y CIeliali30BaHOMy [POrPaMHOMY 3a0e3IedeHHi, sike BUKOPUCTOBYETHCS UIsl aHAJII3Y CTaHy
cucremu 3a0e3neyeH st HalliOHAIBHOT Ge3TeKH Ta TIPUHHATTI YIPaBIiHCHKUX PillleHb.

Kmouosi cnosa: rpadiune Ta yrcioBe BifoOpaKeHHs, HallioHalbHa Oe3leka, KOTHITUBHE MOJEMIOBAHHSA, OIePATUBHICTD NPUAHSITTS Pi-
1IeHb, IEPAPXIuHi CHCTEMHU.

DOI: 10.15587/2706-5448.2023.289747
AHAMIZ METO/IB MPEACTAB/MEHHA 3HAHDL B INTENEKTYANMLHMX CHCTEMAX MIATPUMKK NMPHHHATTA PIUMEHE  (crop. 22-26)

Famau 0. B, Uhnuauskuii A. B, Ba6enxo B. 0., Ilnyrixa T. B., Jerrapsosa JI. M., lllanowxikosa 0. I1,, Mpoxix C. B, Nporac H. M.,
Cracox T. 0., Kyuenxo L. C.

Hayxkose 3aBianHs, sika BUPILIYETbCS B IOCJI/IKEHHI, € aHATI3 METO/IIB IIPE/ICTAaBJIeHHS 3HAHb B IHTEJEKTYaJbHIX CHCTEMAX ITITPUMKI
TMPUAHSTTS pintens. [Ipo6rema MOSICHIOETBCST THM, 1110 (OpMa MPEACTABIEHHS 3HAHb ICTOTHO BIUIIBAE HA XaPAKTEPHCTHKI Ta BJIACTHBOCTI
cuctemu. /lis toro, 1106 orepyBaTH BCIISIKMMHU 3HAHHSIMU 3 PEAJbHOTO CBITY 3a JIOIIOMOrOI0 KOMII'IOTEPa, HeoOXiIHO 3/iHiCHIOBATU iXHE
MOJIETIOBAHHS. Y TaKMX BUMAAKaX HEOOXIZHO BiIPI3HATH 3HAHHS, MPU3HAYEH] 17151 06pOOKM 00YMCTIOBATBHUME 3ac00aMU, Bifl 3HAHb, BUKO-
pUCTOBYBaHUX JOMHOW. KpiM TOro, 11pu BesrkoMy 06¢si3i 3HaHb GasKaHO CIIPOCTHTH TOC/III0BHE KEPYBAHHSI OKPEMUMU €JIEMEHTAMI 3HAHb.
OjtHOpi/HE TIpe/ICTaBICHHST IIPU3BO/IUTD /IO CIIPOIIEHHS MEXaHI3MY YIIPABJIiHHS JIOTIYHIM BUCHOBKOM Ta CIIPOIIECHHS YIIPABJIIHHS 3HAHHSIMU.
[locmikenns HampaBiene Ha aHaji3 METOIB TPEACTABIEHHS 3HAHD B iHTEJEKTYAJbHUX CUCTEMaX MiATPUMKN TPUIHATTS pimenb. Humi
Po3pobIeHO Garato Moeiell pecTaBIeH s 3HaHb. [0 OCHOBHUX MOJIEICH BIIHOCATHCS: TOTTUHI Mojesi; hpeiiMoBa MOZIEIb; MEPEKEBI MOjIe-
i (abo cemanTUUHI Mepeski); TpoayKitiiiHi Mozesni. OTxe, 00’€KTOM HOCIIIFKEHHsI € IHTEJIeKTyaTbHi CUCTEMHU MiATPUMKH MPUIHSTTS PillleHb.
IIpeamerom OCHi/PKEHHS € IHTeJIeKTYaIbHI CUCTeMU MIJATPUMKN NPUIHATTS pillleHb. BetaHOBIEHO HACcTYIIHE:

— HaBeJieHi B IOCTI/DKeHHI MeToAn (MOJIedi, MiX0/1) /10 Tpe/ICTaBIeHHA 3HaHb B IHTEJEKTYalbHUX CHCTEeMaxX MiITPUMKH MPUHHATTS
pillleHb B KAaHOHIYHOMY BUIJISAI HE JOIIJIBHO BUKOPUCTOBYBATH 110 PsAAy 00’€KTUBHUX MPUYMH, HaBeACHUX B MiAposaiai 3.1 gocaipkenns;

— HeoOXiTHO MPOBECTH PO3POOKY HOBUX (yIOCKOHAICHHS ICHYIOUNX ) TIPE/ICTABJICHD 3HAHD B IHTEJEKTYaIbHUX CUCTEMAX T ATPUMKH [TPH-
WHATTST pillieHb, sIKi OyyTh MaTH TepeBary [aHux Miaxo/iB 6e3 iX HeloiKiB.

HanpsiMKoM 11o1asib X J0CIi/IPKEeHb CJIi/I BBAXKATH 110/1aJIblIe YJIOCKOHAJICHHS 3a3HaYeHUX ITi/IX0/IB /111 3MEHIIEHHS KiJIbKOCTI He10J1i-
KiB i 0OMesKeHb TX 3aCTOCYBAHHSI.

Kmouosi cnosa: cricTeMu THATPUMKH TPUIHSTTS PillleHb, ONIEPATUBHICTh, KOTHITUBHI MO, Ti06ajibHa Ta JJOKaJbHa ONTUMI3aILii.
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BMBYEHHA MOJENEi AKOCTI, 11{0 BHKOPHCTOBYHTLCA NOTICTHYHHMH ONMEPATOPAMM B APTEHTHHI TA NIBAEHHIHA
AMEPHUI (crop. 27-33)

Lucas Kadener, Horacio Repetto, Ana Maria Lopez Lihertella, Constanza Moltedo

ILe mocJripKeH st HanpasJeHe Ha 30upaiHst iHdOopMarlii Mpo BUKOPUCTAHHST MOJieieii IOCKOHANOCTI (TaK1X SIK HATOPOJIM 3a sIKiCTh) JIoric-
THYHUMHU ollepaTopaMu B ApreHTHHi Ta cycijanix kpainax. Otxe, 00’€KTOM JIOCTI/KEHHS € MOJICJI SIKOCTI, 1110 BUKOPHUCTOBYIOTBCS JIOTiCTUY-
HUMH OTlepaTopaMu.

B nisomy 11i oprasisaitii, i B OCHOBHOMY Ti, Jie JIOTICTHKA € iIXHbOIO OCHOBHOIO TIOCJIYTO0, [T0YAJIN 3aCTOCOBYBATH CTAHAAPTH SIKOCTI 11i-
3Hilme, HiK IHII THTN opraxisaiiii, Hanpukmias, y cdepi BUpOOHHUITBA 9i HOCTYT. e TOB’sI3aHO0 3 THM, 110 KJIEHT He BBAXKAE IXHIO IIPAKTHKY
NSTBHICTIO 3 I0JIAHOIO0 BAPTiCTIO.

Ile mocaimkeHHs 1oKasaso, 1[0 Ha perioHaJbHOMY PiBHI Ii KOMIIaHii 3HAXOAATHCS B IIPOLEC] 3aCTOCYBAHHS CUCTEM KepyBaHHs SIKICTIO,
HABKOJIMIITHIM CepeloBHUIIEeM, Oe3IeK0I0 JI0OPOKHBOTO PYXy Ta iHINX cucteM KepyBarus 3 makery ISO (ISO 9001, ISO 14001, ISO 39001
TOIIL0), ajle BUKOpUCTaHHA Mojiesli JI0CKOHAJIOCT] IPUCYTHE JIUIIe B JIeIKUX KOMIIAHIgX, [IePeBaKHO B apreHTUHChbKUX. [IpuMiTHO, 1110 Taka
TIOBE/IiIHKA He TMOBTOPIOETHCSA B iHIMMX Kpainax periony (bpasumisa, Ywnmi, Ypyrsait), ne Buiiesasnaueni CTaHAAPTH 3aCTOCOBYIOTBCS TITHPIIE.
3 iHImoro 60Ky, Aestki KpaiHu MaioTh BaacHi crangapti (Aprentuna, Bpasuis) BaHTaKHUX TIepeBe3eHb, po3pobeHi iX MiCIIeBUMU MajaTaMu,
ajie BOHM B OCHOBHOMY OPi€HTOBaHi Ha eKCILTyaTalliiiHuil actekT iX AisgJIbHOCTI.

VY upomy pocipkerni Gya sibpana inopmaliist Ipo MeTOA0JIOr 0, OB'A3aHy 3 SIKICTIO Ta JOCKOHAIICTIO, 31 109 KoMmaHii, 110 HajlesKaTh
Aprentuni, Bpasunii, Yui, Koym6ii ta Tlepy. Ha perionanbromy pihi Mmozess ynpasaintst [ISO 9001 npuiinsta 68 % pociikeHnx oprasi-
3atifl, 3a neio cigye ISO 14001, mpmiirsita 30 % oprawmizariit, Ta ISO 45001, mpuiirsita 15 % opramizamniit. Ha ocHoBi BicHOBKIB i€l po6oTn
iCHY€ MOKJIMBICTD CTBOPEHHS KOHKPETHOI IO TUKY MIO/I0 MOJIEJIeH STKOCTI /7T i€l Tasy3i, sKa MATPUMyBaTuMe CTBOPEHHS HOBUX CTAH/AP-
TiB Ta MOKpaieHns icayounx. [[g pobota Moke OyTH BIIIPABHOWO TOUKOIO JJIST aHAJI3Y CIIEHAPI0 B IHIIMX PETiOHAX B PAMKaX aHAJTOTTYHUX
reorpadiuHuX XapakTepUCTUK.

Kmouosi cnoBa: Moziesi AKOCTI, CHCTEMH MEHE/PKMEHTY, JIOTICTHYHI OIlepaTopu, Hal[lOHAIbHI IIpeMil SIKOCTI.
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3ABE3NEYEHHA NPOrPAMHOI MTPUMKH EKOHOMIMHOTO AHAMI3Y  (crop. 34-39)

Crapxozsa 0. B, Bougapenxo JI. 0., I'pa6oscexuit E. M.

Croroziai st aBToMaTnsailii BUpOOHUYUX MPOIECIB BUKOPUCTOBYIOTLCS CydacHi IporpaMHo-ariapaThi 3acoou iHopMaliiiHix TexHo-
JIOTiH, TIOYMHAOYN Bijl MOJIETIOBAHHS TEXHIYHUX PO3POOOK I AaBTOMATU30BAHUX KOMITIOTEPHUX cucTeM. 1le MOCTiKEeHHsT HAIPABJICHO Ha
OTIFIC TIPOTIECY Peasi3allii MporpaMHoi MiATPIMKN €KOHOMIYHOTO aHAJi3Y [isSJIBHOCTI MiANPUEMCTBA, 10 03BOJUTD 3/1IICHIOBATH PO3PaXyHOK
OCHOBHUX €KOHOMIUHUX MOKA3HUKIB Ta iH(HOPMATUBHO BinoOpaxkaru pospaxosati nani. O6’€KTOM IOCTIKEHHSI € aBTOMATU30BAHA CUCTEMA
PO3paxyHKy Ta MATPUMKI OCHOBHUX €KOHOMIYHMX MOKa3HUKIB MiATpPHEMcTBA. IIpeMeTom focmikentsa € MeTOAN MPOEKTYBAHHS Ta PO3-
pobKu 6asu JaHuX, Bizyasisanii JaHux ta Be6-3actocyHKiB. Oruisa JiTepaTypHUX JUKepesl I03BOJIUB 3p0OUTH BUCHOBOK, 1110 HalfuacTirie /st
OIIHKH TTOKA3HUKIB €KOHOMIUHOI AiSITTBHOCTI MIIIIPUEMCTBA 3aCTOCOBYIOTHCS CTAHAAPTHI TEXHOJOTII, SIKi aBTOPU aanTyloTh IIiJi KOHKPETHI
exonoMiuHi 3amayi. KpiM Toro, amnasis cydacHuX AOCTiIKeHb He BUSBUB €NHOTO MPOTPAMHOTO MPOAYKTY, SIKWH G 03BOJISB 30MpaTH, Ha-
KOIMYYBaTH, aHAJII3yBaTH iHHOPMAILIO Ta 3/[IIICHIOBATH PO3PaXyHOK OCHOBHUX HOKA3HUKIB €KOHOMIUHOI JisITIBHOCTI Hi/IIIPUEMCTBA, @ TAKOXK
CITOCTEPITaTH 32 3MIHOIO TaKUX MOKA3HUKIB B [MHAMIIll. ABTOMATH3AIlisl PO3PAaXyHKy €KOHOMIYHUX MOKA3HUKIB, CTATUCTHYHUI aHaJIi3 Ta
Bidyasrizallis JaHuX Aa€ MOKJIUBICTH MPOBOAUTH e(eKTUBHE YIPABJiHHS TiANPUEMCTBOM B CyYacHUX €KOHOMIUHHMX yMoBax. Pospobiena
cucTeMa JI03BOJISIE 3IHCHIOBATH aHa/li3 BUKOPUCTAHHS OCHOBHUX BMPOOHHUYMX (OH/IIB; aHaIi3 060POTHUX KOIITIB; aHAJi3 BUKOPUCTAHHS
TPYIOBUX PeCcypciB; aHasIi3 npubyTKOBOCTI; aHasi3 hiHancoBoi cTiikocTi mignpuemcTs. B po6oTi mokasaro npoiec po3podKku GpyHKIIOHATIBHOT
MoJiesi BeO-3aCTOCYHKY /ISl aBTOMATU30BAHOTO PO3PAaXYHKY OCHOBHUX €KOHOMIUHUX IMOKA3HUKIB, HABEJEHI MepeBaru Ta HEeA0IiKN poboTu
3 cUcTeMOIO yrpaBinast 6asamn garnnx PostgreSQL. HaBemeno cTpykTypy po3pobienoi 6a3n TaHmX, siKa CKIAMAEThCST 3 YOTUPHOX TabIUIIb.
TIpencrasieno npukian poboT po3pobIeHOTro BeH-3aCTOCYHKY.

Kmo4ogi cnosa: iporpaMHe 3abe3nevenHs, BeO-3aCTOCYHOK, (hiHAHCOBHIT aHATi3, aBTOMATH30BaHa CUCTeMa, Oa3a IaHWX.
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MOJEMOBAHHA MPOLECY YNPABAIHHA FANET HA ETANI PO3rOPTAHHA TA ONMEPATHBHOI'O YIPABMIHHA  (cTop. 40-47)

Benaxos P. 0., Pecenxo 0. [I.

OG6’eKTOM JIOCHIKEHHS € TPOIleC KepyBaHHs TOBITPSHOIO Mepeskelo koMmyHikamiiinux aeporiargopm kiacy FANET (Flying Ad-Hoc
Network), 1110 € CKJIa10BO0 Ha3eMHO-TIOBITPSIHOT KOMYHIKAIIHHOI MepesKi, | BUKOHaHOT Ha Ge3minoTHuX JitanbHux anaparax (BIIJIA) porop-
HOTO TUITY KJIACy MiHi, Ha eTari po3ropTaHHs Ta OTePATUBHOTO YIpaBinns. /locmipkents nanpasiene Ha hopMasi3aliio Mporecy YIpaBIiHHs
KOMYHiKallilHIMH1 aeporuiaTopMaMi OBITPSIHOI KOMYHIKaIiiTHOT Mepeski Iiji yac peasisailii 3a/1au yHnpaBIiHHs JIBOX KJIACiB — KJ1acy 3ajia4
VIPaBJIiHHS TIepeMillleHHsIM Ta KJlacy KOMyHiKamiitaux 3azad. IIpoBesennii anasia ganoi npeamMeTHoi 06JacTi mokasas, 110 3ajadi yipaBaiHHs
Ha eTalli PO3ropTaHHsl Ta OIEPATHBHOTO YIIPABJIIHHS TIOBITPSIHOIO ITiIMEPEKOIO SBJISIIOTH cOH0I0 HararormapaMeTpHYHy ONTHMI3AI[iiHY 3a/1a4y,
i BUMaraioTb (hopMyBaHHSI yIPABJISAIOUNX PillleHb Ha (Di3UYHOMY, KaHAJILHOMY Ta MepeskeBOMY PiBHI Moziesti B3aeMozii Bisikputux cucrem OSI.
3anaui, Mo 1oB’s13aHi i3 a[anTUBHUM YIIPABIIHHSM PAIiONOKPUTTS B 30HaX (reorpadiunux paifoHax MicIleBOCTi), B TOMY YMCJIi KJIacTepusa-
11l HazeMHUX aGOHEHTIB (KOMYHIKAIIIHUX BY3JIiB) HE PO3IJISAIAINCH, I CTOCYIOTHCS MPOLECIB HA TPAHCIIOPTHOMY Ta TIPUKJIAIHOMY PiBHSX.
PasoMm 3 TiM, B po0OTI MOKa3aHO MaTeMaTHYHUIT amapar mijxoiy Komrercaiil Bijxumiens tpackropii moabory KA (BIIJIA) B ymoBax ma-
[IPABJICHUX 3aBa/l, IIPU 1IbOMY II€ /I03BOJIUTH C(HOPMYBATU YIPABJIAIOYI PILlIEHHS /I a/lallTUBHOTO YIIPABJIHHA JiarpaMoI0 HAIIPaBJICHOCTI Ha
BUXO/Ii EPEAoYoro TpakTy. Taka KOMITEHCaIlist 3AIHCHIOEThCS 32 PAXyHOK TPUITOMIB aJTOPUTMIYHOTO 0OMiHy 30HAaMK (ITOBIOMIEHHSMN )
MizKk MOOLJIBHOIO GA30BOIO CTAHIIEI0 Ta KOMYHIKaIiiiHUMHU aeporiatopMaMi 3 IEBHOIO MEPIOAMYHICTIO — PillleHHs Ha KaHAJTIbHOMY Ta Mepe-
JKEBOMY PiBHI, Ta Bukopuctanus textosoriit Multi User MIMO. 151 TexHoJI0TIsT 103B0JIs1€ 3a0e3meunTn iHdopManiiittuii 00MiH 3 KibKoMa
KJIIEHTCOKUMMU TIPICTPOSAMU OJJHOYACHO, a He TOCJIiIOBHO, IUISIXOM Bi/IIPaBKN 30H/iB /10 KinbkoX KA 110 ofHOMY KaHasy, BAKOPHCTOBYIOUN
KiJIbKa TIepe/laBajIbHIX Ta MPUIMaIbHUX aHTEH, & PO3PAXyHOK KaHAIBLHUX KOe(illieHTIB 103BOJISE 3/1IHCHUTH OIIHKY a3UMYTaJbHOTO Ta eJie-
BaIliifHOTO KYTiB BiXUJIEHHS.

Kmeouosi cnoBa: Hazemuo-nosiTpsina komyHikaitiitna mepeska, FANET, nisiboBi yHkitii, etarn po3roptanusi, onepaTuBHe YIIPABJIiHHS, ONTH-
Mi3allisl, IPOTHO3YBaHH:I, AMHAMIUHA TOIIOJIOTIS.
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