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The object of this study is the process that generates machine-read-
able Country-by-Country reports in XML format using large language
models. This paper addresses the task related to the current dependence
of the process that generates these reports on specialized software,
which leads to additional financial costs.

The research and analysis of the effectiveness of publicly available
large language models for generating Country-by-Country reports with
new data showed high results, provided that an example model of such
generation was prompted. Three large language models out of nine
studied yielded results close to ideal (obtained by manual preparation
or specialized systems), namely 96 points out of 100 according to the
devised evaluation methodology. Four other studied models demon-
strated slightly lower efficiency, but their level is also sufficient for
practical use. At the same time, the resulting average cost of generating
one report (US cents 4.2) is significantly lower than in the case of using
specialized systems.

Regarding the effectiveness of general-purpose large language mod-
els for generating Country-by-Country reports in the absence of a gener-
ation example, it is currently insufficient for practical use. In this case,
all of the models studied showed results close to 0 points, i.e., completely
incorrect reports were obtained. Such results are attributed to the insuffi-
cient amount of sample data during training of publicly available models.

Thus, publicly available large language models could in practice
replace specialized software systems designed to generate Country-
by-Country reports in XML format, at least in the case of generating
new reports.
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This study’s object is the consistency of replication data in
geo-distributed multicloud systems. The task under consideration
is to devise a method for interval ordering of incoming requests by
forming a sequence of general order numbers, according to which the
order of writing data to geo-distributed replicas is executed.

A feature of the proposed method is the a priori determination
of equally long non-intersecting intervals of adjustment of incoming
packet numbers, during which the incoming packet numbers are
ordered. Grouping users into conditional clusters according to geo-
graphical location around brokers makes it possible to determine the
priorities of sorting incoming packets. Brokers should be located near
the leading replica of each cloud service provider and accept write
requests from users from the nearest conditional cluster. In addition,
the ordering of incoming packets occurs in the order of their arrival at
each broker during the specified intervals. These mechanisms make
it possible to synchronize data write operations in one step of global
communication between geo-distributed replicas of separate cloud
service providers.

To estimate the latency of forming the total ordered sequence of
incoming packet numbers, a simulation model has been built, whose
feature is the ability to reproduce a different number and geograph-
ical location of replicas. The stability of a latency in coordinating
incoming write requests in geo-distributed multicloud system with

an increase in the intensity of the incoming flow by even 70 times has
been shown experimentally.

The results make it possible not only to reduce the latency of writ-
ing data to replicas of existing multicloud systems but also to choose
the best geographical location of cloud service provider resources
when designing new ones.

Keywords: multicloud systems, interval consistency method,
geo-distributed data replication, latency model.
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This study’s object is the cloud migration process of information
systems (ISs). This paper aims to resolve the task of devising a quanti-
tatively grounded classification of migration strategies while previous
approaches relied on conceptual models without empirical validation
of industry-specific performance metrics.

Unlike existing categorizations, the proposed approach employs
empirical data from 275 successful cloud migration cases, considering
cost reduction, performance improvement, migration duration, as
well as the number of cloud services used. Missing values are handled
by multiple imputations via chained equations (MICE); outliers were
removed using the interquartile range criterion, thereby enhancing
result reliability. A taxonomy of three strategies — Lift-and-Shift,
Re-platforming, and Reengineering — was established.

Quantitative results indicate that Lift-and-Shift was applied
in 39.64% of cases with an average cycle of 5.94 months and
cost reduction of 40.06%; Re-platforming in 38.55% of cases with
6.10 months and 38.12% cost savings; Reengineering in 21.82%
with 6.28 months, 42% cost savings, and 141.66% performance
gain. Further analysis revealed an industry dependence in strat-
egy selection: Lift-and-Shift predominated in regulated sectors,
whereas Re-platforming and Reengineering were preferred in high
tech industries.

The findings could underpin automated decision support systems
for planning cloud migration of IS at medium and large enterprises.
The quantitative models enable forecasting of temporal and financial
indicators based on system scale, technological landscape, and regu-
latory requirements. Implementation requires acquisition of perfor-
mance and cost metrics and integration of MICE and outlier detection
into pre-migration audits.

Keywords: imputation, information systems, quantitative analy-
sis, classification, strategic planning, cloud migration.
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The object of this study is the processes of identifying sources and
networks of disinformation dissemination in the cyberspace of the
world. With the growing influence of social networks on public opin-
ion, the issue of identifying and neutralizing propaganda messages is
becoming particularly relevant. Conventional methods of combating
propaganda such as manual content moderation have proven to be



insufficiently effective due to the large amount of information gen-
erated daily.

It is important to use natural language processing and machine
learning methods to analyze text, identify sources of disinformation
dissemination and inauthentic behavior of bots. Based on the analysis
of existing methods of intelligent disinformation search, methods
have been devised to identify sources and ways of disinformation
dissemination in cyberspace by searching for similar text chains and
analyzing the similarity of writing style.

Hybrid vector representation makes it possible to capture surface
frequency characteristics of the text and semantic features, which
has a positive effect on the quality of classification. Cosine similarity,
Jacquard, Levenstein and Word2Vec are used to measure similarity.
Clustering (DBSCAN, K-Means) helps group fake messages. Graph
analysis detects central accounts and bot networks.

Evaluation of the model’s performance by key metrics showed
reliable results for identifying sources of disinformation distribution:
accuracy - 0.82, F1.3 - 0.8, ROC-AUC - 0.86. The identified differ-
ences in lexical patterns for the "fake" and "true” classes confirm the
model’s ability to capture the content features of texts. The proposed
method for detecting disinformation distribution paths serves as the
basis for building scalable systems for monitoring the information
space and adapting to other text classification tasks.

Keywords: disinformation source detection, machine learning,
disinformation network, fake news, text similarity.
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This study’s object is the process that forms and develops gra-
phomotor skills in preschool children by using digital educational
technologies. Graphomotor skills, which are a subset of fine motor
skills, are critical for the development of writing and academic suc-
cess, especially in the early stages of schooling. The problem relates
to the lack of individualization, objective diagnostics, and adaptive
correction in conventional methods. When teaching using traditional
methodology, handwriting analysis is often subjective while the
process of skill formation is complex and requires the integration of
cognitive, motor, and motivational factors.

The electronic application "Dexterous Fingers" uses mathemati-
cal modeling, in particular piecewise linear approximation followed
by smoothing with Catmull-Rom splines, for automatic and objective
analysis of writing trajectories in real time. This makes it possible not
only to quantitatively and qualitatively assess deviations from refer-
ence samples but also generate personalized recommendations and
tasks. The electronic application maintains a high level of motivation

and involvement of children due to interactive and game elements,
and ensures the availability of specialized assistance, especially in
resource-limited settings. The application includes an effective mon-
itoring and reporting system, providing parents and teachers with
detailed data on the child’s progress.

The results after the implementation of the application demon-
strate a pronounced positive trend in children in the experimental
group. The proportion of children with a high level of graphomotor
skills increased to 46%, while the number of children with a low level
decreased to 21%.

Keywords: personalized learning, graphomotor skills, digital
diagnostics, piecewise linear function, automation of learning, elec-
tronic application, graphomotorics.
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According to World Health Organization (WHO), traditional

medicine is the culmination of all the knowledge, abilities, and
practices derived from the theories, beliefs, and experiences that are
unique to various cultures and that are used to maintain health as




well as to prevent, diagnose, treat, or improve physical and mental
illness. recently classified traditional herbal therapy as comprised
of medicinal techniques that have existed, frequently for hundreds
of years, prior to the establishment of modern medicine. The lack of
easily accessible information regarding the description and efficiency
of traditional medicine makes it difficult for users to understand
the benefits of each type of traditional medicine. Because of this,
a recommendation system is needed that aims to facilitate users in
finding traditional medicine that suit their preferences. This research
proposes a traditional medicine recommendation system with the
content-based filtering method using a combination of term frequen-
cy-invers document frequency and Word2Vec feature extraction. This
method analyzes the traditional medicine description text and recom-
mends based on word weights and semantic relationships between
words. Results show optimal performance at dimensions 50-200 and
window sizes 9-15 for the combination of term frequency-invers
document frequency and Word2Vec, while term frequency-invers
document frequency alone reaches 80% of accuracy and Word2Vec
has lower performance (4-14%) across a wide range of parameter
experiments. Based on optimal result above, this recommendation
system can be applied to obtain information of traditional medicine
that suitable with people needed by adjust the best model of dimen-
sions and window size.

Keywords: content-based filtering, dimension, feature extraction,
recommendation system, semantic relationship, term frequency-in-
vers document frequency (TF-IDF), traditional medicine, window size,
Word2Vec, word weight.
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This study’s object is the process of determining the fractional
composition of winter wheat grain mixtures using computer vision
and deep learning methods. The basic task that needs to be solved is
the high complexity, subjectivity, and speed of determining the frac-
tional composition of grain by conventional methods.

The results obtained demonstrate the successful training and com-
parative analysis of several YOLO11-seg instance segmentation models
on a specialized dataset deployed on the NVIDIA Jetson Orin platform.
In particular, the YOLO11m-seg model with an image size of 640 X 640
pixels achieved the optimal compromise between accuracy and speed,
achieving a Mask mAP50-95 index of 0.558 at an output speed of
62.5 ms/image. Training the YOLOlln-seg 1280 % 1280 model pro-

vided the best average segmentation accuracy (Mask mAP50-95 0.640)
by increasing the performance of identifying objects of "complex”
classes, which are key for accurate determination of the fractional
composition.

The results have made it possible to solve the problem under
consideration through the empirically justified choice of architecture.
Unlike hypothetical approaches, the study provides specific quantita-
tive data on the performance of different YOLO11-seg architectures.
That allowed for a reasonable selection of the model that best meets
the requirements for accuracy and speed for practical deployment,
solving the problem of uncertainty in the choice of architecture.

The findings create the basis for automating grain quality control,
increasing its efficiency, objectivity, and also significantly reducing la-
bor intensity by automating routine operations. For practical use of the
system, it is necessary to ensure stable lighting conditions, as well as
the presence of a digital camera, a computer, and appropriate software.

Keywords: machine vision, image segmentation, YOLO, grain
mixtures, winter wheat, fractional composition.
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The object of the study is zero-shot crop-type classification in a
data-poor target region (Karabakh, Azerbaijan) using a single-date
Sentinel-2 composite, with the classifier trained on labeled parcels

from a data-rich source region (central France). Cross-regional de-
ployment of crop classifiers is impeded by domain shift differences
in phenology, management, and sensor-band responses and by the
absence of local labels, which together degrade accuracy and trust
in operational maps. Cloud-free July-2021 median composites were
produced in Google Earth Engine, a fourteen-band stack (core optical
bands plus NDVI, NDRE, NDWI, NDMI) was assembled, four super-
vised algorithms were trained on balanced French parcels, validated
using overall accuracy and Cohen’s x, and then applied zero-shot to
Karabakh. Random Forest yielded 94.6% accuracy on French vali-
dation and, after instance reweighting and feature normalization,
delivered spatially coherent predictions in Karabakh. The pipeline’s
combination of harmonized inputs, index-augmented spectra, and
lightweight domain correction enabled transfer without target-region
labels, generating confidence-aware maps suitable for rapid decision
support. Growth-stage mismatch and spectral sensitivity are the main
causes of performance differences, red-edge information was essen-
tial for distinguishing structurally similar crops, and moisture indices
helped with irrigation-induced discrimination. The approach is most
effective under peak-season, cloud-free conditions with comparable
agro-ecological settings and a harmonized crop taxonomy, it requires
only open Sentinel-2 data, a cropland mask, and standard ML tools
in GEE, supporting scalable, repeatable assessments where ground
truth is scarce.

Keywords: crop classification, domain transferability, remote
sensing, machine learning, zero-shot classification.
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This study’s object is the process that controls water level in
steam generator at a nuclear power plant. The task considered is to
optimize the speed of operation and automatic control system of the
steam generator.

Optimization information technology for water level control
system in steam generator has been proposed, based on nonlinear
mathematical models and level objective functions. Nonlinear math-
ematical model of control system has been considered, which is built
to optimize quality indexes of the system.

Applying the developed algorithms, computational experiments
were performed to identify and optimize parameters of control system
by optimizing level objective functions. Values for 41 parameters in
the model of a water level control system in PGV-1000 steam gener-
ator were determined. The resulting value for mean square deviation
of the model’s processes from experimental ones equals 0.43%, which
is 54% less than when using linear model. As a result of optimizing
water level control system when load is dropped by 20%, a minimum
control time of 146 s was achieved. A change in the water level in
a steam generator did not exceed 24% of maximum allowable value.

A special feature of the devised optimization information tech-
nology for control system is that the level objective function includes
all information about optimization problem of a nonlinear control
system. This simplifies algorithms and software for solving optimi-
zation problems in complex control systems. The technology for
optimizing nonlinear control systems considered here could make it
possible to increase degree of scientific validity of technical projects
for improving various applied and promising control systems.

Keywords: optimization information technology, steam genera-
tor control, nonlinear model, parameter identification.
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This research explores the use of SCARA robotic arms operated
through Immersive Virtual Reality (IVR) interfaces, enhancing hu-
man-robot interaction for remote manipulation tasks. The problem
addressed is the limited understanding of how non-expert users
perform with such systems in teleoperation, compared to conven-
tional control methods. While IVR offers immersive interaction, its
effectiveness for users with limited teleoperation experience remains
underexplored. To address this, an IVR-based system was developed
to allow natural user interaction for executing pick-and-place tasks.
Users control robotic arms in real time within a virtual environment
using hand gestures and spatial interaction. Experimental evaluation
involved twelve participants performing standardized tasks with both
IVR and conventional interfaces. Performance was measured through
execution time, success rate, and user experience using NASA-TLX
and SUS metrics. The results show that the IVR reduces overall men-
tal workload by approximately 45% and improves perceived usability
by 15.9 points out of 100 compared to the traditional interface. Com-
pared to conventional interfaces, participants completed tasks faster,
with higher success rates and lower mental and physical demand.
These improvements are due to the immersive nature of the IVR en-
vironment, which enhances spatial awareness and simplifies control
of the robotic system. Real-time visual feedback further contributed
to efficient interaction. The findings suggest the IVR interface is
especially suitable for tasks requiring high operator involvement,
such as remote manipulation in hazardous environments, training
simulators, and educational robotics. Future work should optimize
the interface for broader user tasks and capabilities.

Keywords: immersive interface, robotic arm, mental workload,
virtual reality, usability.
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This study’s object is the non-stationary process of gas flow stall
in the compressor of a gas pumping unit (GPU), accompanied by
surge oscillations. The task relates to the need for a comprehensive
approach to the design and operation of anti-surge protection systems

based on improved procedures, algorithms, and unified hardware and
software solutions.

A procedure has been devised for predicting surge oscillations
during the sequential operation of two compressor stations. Its
distinctive feature is the processing of data on the dynamics of tech-
nological parameters of an actual facility under pre-surge and surge
modes to construct a corrected extrapolation model. The method
ensures an acceptable prediction error with a root mean square de-
viation of 10-15%.

An anti-surge protection system for GPU with forecasting func-
tionality has been designed, based on offset and vibration displace-
ment parameters of the compressor’s rear bearing support in vertical
and horizontal directions. Hardware and software solutions were
implemented using a PLC S7-1200, SM 1281 vibration module, as
well as CMS2000 VIB-SENSOR. The system enables monitoring of
rear bearing support vibration displacement in the range from 0 to
80 um, with an "optimal” operating point of 40 um. The permissible
monitoring distance to the control object is up to 30 m without loss of
vibration signal quality.

A dispatcher interface has been designed with functions for visu-
alization, archiving, alarm signaling about technological parameters,
and calculating the predicted moment of GPU surge onset.

A subsystem for controlling the station’s anti-surge valve has been
designed, with status indication, based on the developed FB1 "Pro-
gram” algorithm with the vibration state parameters at the facility.

Keywords: surge phenomenon, vibration monitoring, GPU auto-
matic control system, extrapolation model, TIA Portal, anti-surge valve.
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TEHEPYBAHHS MAIIIMHO3YUTYBAHUX 3BITIB Y PO3PI3I KPATH 3A JJOIIOMOT'OX0 BEJIMKHMX MOBHUX MOJEJIEH (c. 6-13)

4. 0. OcuH

OG6’eKTOM AAHOTO JOCJI/KEHHs € MTPOoIleC reHepyBaHH MAalIMHO3YUTYBaHUX 3BITiB y po3pi3i kpaiH y hopmari XML 3a A0OIIOMOT00 BEJTH-
KHMX MOBHUX Mogeseit. IIpo6ieMoro, 110 BUPILIyeTbCsl y AAHOMY JIOC/I/PKeHHI, € IOTOYHA 3aJIeXKHICTh IIPOLeCy reHepyBaHHS I[UX 3BiTiB Bif
CIerliaTi30BaHOTO IIPOrPaMHOTr0 3a6e3IeueHHs], 0 MPU3BOAUTH A0 AOAATKOBUX (hiHAHCOBUX BUTpAT.

ITpoBesieHi JjociKeHHA Ta aHasli3 eeKTUBHOCTI 3araJbHOJJOCTYITHUX BEJMKUX MOBHMX MOjeJieil /il reHepyBaHHS 3BiTiB y po3pisi
KpaiH 3 HOBUMH JaHUMU I10Ka3a/I1 BUCOKi pe3y/IbTaTU 32 YMOBU HaJJaHHs MOJieJli IPUKJIajly TAKOro reHepyBaHHs. Tpy BeIMKi MOBHI Mofesti
i3 IeB’SITU [TOCJTi/KEHNX TTOKa3aIi Pe3yJIbTaTu, HaGJIMDKEH] 0 ieabHUX (1[0 OTPUMYIOThCSI PYYHOIO MTiZITOTOBKOIO abo CreriaTi3oBaHUMHU
cucTteMaMH), a came 96 6aiB i3 100 32 po3po6JIeHOI0 METOAMKOIO OLiHIOBaHHS. Ille YOoTHpPHU JOC/TI/PKEHNX MOZIei TI0KA3aIy AEII0 HIDKIY
e(eKTUBHICTb, azie Ti piBeHb TaKOXX JOCTATHIM /IS 3aCTOCYBaHHS Ha MPAKTUIi. IIpH I{bOMY, OTpMaHa CepeiHs BapTiCTh TeHepyBaHHS OIHOTO
3BiTy (4,2 enTy CIIIA) € 3HaUHO MEHIIOI0, HK Y BUTIAIKy BUKOPUCTaHHS CIIelliaTizoBaHuX cucTeM. CTOCOBHO e(heKTUBHOCTI BEJIMKHX MOB-
HHMX MOJieJIeli 3araJIbHOro IIPU3HAUYeHHs JJIs1 TeHepyBaHHs 3BiTiB y po3pisi kpaiH 3a BiICyTHOCTI IPpUKJIaZly FeHepyBaHHs, TO BOHA Ha CbOTOJHI
€ HeJI0OCTaTHBOIO J/IsT BUKOPHUCTAHHS Ha IpakTuli. Bei i3 mociipreHnx Mozeseil y TakoMy BUIIQJKy [TOKa3aad Pe3yIbTaTy, HaGIrKeHi 0
0 6as1iB, TO6TO Gy/IM OTPUMaHI ITOBHICTIO HEKOPEKTHI 3BiTH. TaKi pe3y/IbTaTH IOSICHIOIOTHCS HEJOCTATHBOIO KiJIBKICTIO HABYAJIBHUX JAHUX ITi[]
4Jac TPeHyBaHHs 3araJbHOJJOCTYITHUX MOJIeJIei.

TakyM 4YMHOM, 3araJbHOJOCTYIIHI BEJIMKI MOBHI MOZI€/Ii MOXKYThb 3aMiHMTHU HA IIPAKTULIi CIleliali3o0BaHi IporpaMHi CUCTEMM, 1[0 IIPU3HA-
4eHi 71 TeHepyBaHHS 3BIiTiB y po3pisi kpaiH y dopmari XML, mjoHaiiMeHIIe y BUITQAKy TeHepyBaHHS HOBUX 3BiTiB.

Korro4oBi ciioBa: TpaHchepTHe LIIHOYyTBOpPEeHHs, TpaHC(hepTHA JOKYMeHTallisl, BeJIMKi MOBHI Mofiesti, reHepyBaHHS XML.
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PO3POBKA METO/IY V3TOIKEHHSA JAHUX IIPU PEIUIIKAIIT Y MYJIBTUXMAPHUX CUCTEMAX (c. 14-22)

M. O. Boik, O. A. Kozina, A. M. Byrpiii, C. B. OcieBcpkuii, M. [I. Kosin, [I. M. Boik, [I. O. a4enko, 0. O. TypiHchKuit

OG6’eKTOM JOCJIi/PKEHHSI € Y3TO/DKeHHS AAHUX pPeIUTiKaIlil y Teopos3IoAiieHnX MYyJIbTUXMAapHUX CHCTeMax. BupinryBasace mpo6sema
PO3pOOKHU MeTOy iHTepBaJIbHOTO BIIOPSIAKYBAHHS BXiJHUX 3aIIMTIiB IIJISIXOM (pOPMYBaHHSI ITOCIiIOBHOCTI HOMEPIB 3araJbHOTO MOPSIAKY, 32
SIKUIMM BUKOHYETBCS ITOPSIZIOK 3aIINCY JAHUX Y Te0po3MoAiieH] peruriku. OcoGINBIiCTIO 3aIIPOIIOHOBAHOTO METO/IY € allpiopHe BU3HAYeHHS
PIBHO TpHMBaJIMX HeNEePeCiYHUX iHTepBajiB KOPUTIYBaHHS HOMEDIB BXiZJHUX ITAKETiB, IPOTArOM SKAX HOMEPHU BXiJIHMX ITaKeTiB BIIOPSJ-
KOBYIOTbCSl. ['pyIyBaHHSI KOPHUCTYBauiB B YMOBHI KJjlacTepu 3a reorpadiuHuM po3MillleHHSIM HaBKPYrd GPOKepiB JJ03BOJISE BU3HAYUTH
TIPiOPUTETH COPTYBAHHS BXiHUX ITaKeTiB. Bpokepn MaroTh pO3TAIIOBYBATHCS ITOOIM3Y BEAYUOi PEIUTIKM KOJKHOTO IIPOBaiijiepa XMapHUX
TIOC/IyT Ta MPUIIMATU 3aIIMTH Ha 3aIIKC Bifi KOPUCTyBauiB HAalGIMKIOT0 YMOBHOTO KacTepy. Jl0JaTKOBO BIIOPA/IKYBaHHS BXi/IHUX MaKeTiB
BiJJOYBa€ThCS 32 UEProOBICTIO TX HA/IXO/PKEHHS /10 KOXKHOTO GPOKepy IIPOTSATOM BU3HAUYEHUX iHTepBasliB KopuryBaHHs. Li MexaHi3Mu 103B0-
JISIIOTH BUKOHATH CUHXPOHI3aIliio omnepariii 3anucy JaHuX 3a O4UH KPOK INI06aJBbHOTO 3B’13Ky M)XK re0pO3MOAIIEeHUMHU peIylikaMy Pi3HUX
MpoBaiiJiepiB XMapHUX MOCIYT. [IJIsl OLIHKY 3aTPUMOK IIpU (DOPMYBaHHI 3arajbHOI I1OCTiZIOBHOCTI HOMepPIiB BXiJHUX ITaKeTiB pO3po6IeHO
iMiTariitHy MoziesTh, 0COGIMBICTIO SIKOT € MOXKJIMBICTB BiJTBOPEHHS Pi3HOI KiNBKOCTI Ta reorpadivHOro po3MimieHHs perutik. ExcriepumeH-
TaJIbHO TI0Ka3aHa CTIMKiCTh 3aTPUMKU y3TO[PKEHHS BXiZIHMX 3alUTIiB Ha 3aIIMC y MYJIBTUXMApHUX CUCTeMax IIpHU MiABUIIEeHHI iHTeHCUB-
HOCTi BXiZIHOrO IIOTOKY Y HaBiTh 70 pa3iB. OTpUMaHi pe3y/IbTaTU [JO3BOJIAIOTh He TIJIbKU 3HU3UTHU 3aTPUMKY 3aIlUCYy JAHUX Y PEIUIKU BiKe
iCHYIOYMX MYJIBTHXMapHUX CHUCTEM, ajle i o6paTy Halikpalie reorpagiude po3TanryBaHHS pecypciB MOCTAYaIbHUKIB XMapHHUX MTOCIYT Iif
4ac IpPOeKTYBAHHS HOBUX.

KurrouoBi cyroBa: MyJTbTUXMApHi CHCTEMH, METOJ, iHTepBaIbHOI Y3TOKEHOCTI, PeIUTiKallis reopo3MOoAiIeHNX JAHUX, MOJIe/Ib 3aTPUMKHU.
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BUSABJIEHHS T'AJIY3EBO-CIIEIIU®IYHUX KIJIbKICHUX IIOKA3HUKIB PE3VJIBTATIB BIIPOBAI’KEHHSA CTPATETTH
XMAPHOI MIT'PAIIII (c. 23-34)

B. B. IllyTeko, M. B. €BiaHoB, 1. O. I0p’eB

OG6’eKTOM JIOCITiZPKEHHS € Iporec XMapHol Mirpanii inopmamniitaux cucrem (IC). ¥V xozi mocsifmkeHHs Gys10 BUpilIeHO mpo6yemMy pos-
pobKH KisbKicHO 06rpyHTOBaHOI KIacudikanil crpareriii Mirparii, apke icHyloui mizxogu 6a3yBancs Ha KOHLENTYaJIbHUX MOZENAX 0e3
eMIIipUYHO]I ITepeBipKU TaTy3eBUX ITOKa3HUKIB e()eKTUBHOCTI.

Ha BigmiHy Bif icHyrounx kiacudikarliif, 3alIporioHOBaHUH MiJXii BUKOPHUCTOBYBAaB eMIipU4Hi fjaHi, oTpuMani 3 275 yCHilIHUX KeHiciB
Mmirpaiii B xmMapy, 3 ypaxyBaHHAM TaKUX IIOKa3HUKIB, K 3HIDKEHHS BUTPAT, IiIBUIIEHHS IIPOJAYKTUBHOCTI, TPUBAJIICTh Mirpamii Ta KiJIbKiCTh
BUKOPHCTAaHMX XMapHHX cepBiciB. O6poOKy MpOIyIleHNX 3HaYeHb OyJI0 BUKOHAHO METO/I0M MHOXKMHHOI iMITyTaIlil 3a JJaHIFOTOBUMH PiB-
HSHHSMU, aHOMAJIbHI CIIOCTePEeXKEHHS BUJAJIEHO METOLOM MDKKBApTUJILHOTO PO3Maxy, 10 IiIBUIMJIO JOCTOBipHiCTh pesysbraTiB. Byso
chopmoBaHo kiacudikaiito 3 Tpbox crpareriii — Lift-and-Shift, Re-platforming i Reengineering.

KinbkicHi pe3yibpraTu 1okasany, mo Lift-and-Shift 3acTocoByBaBcs B 39,64% BUIAKIB i3 cepefHIM IIUKIJIOM 5,94 Mic. Ta TOKa3HUKOM 3HU-
JKeHH$ BUTpat y 40,06%; Re-platforming - y 38,55% i3 6,10 mic. i 38,12%; Reengineering - y 21,82% i3 6,28 Mic., ekoHOMi€I0 42% i IPUPOCTOM



npopyKTUBHOCTI 141,66%. Ilofanblunii aHaI3 10Ka3aB rajy3eBy 3ajexHicTb Bubopy: Lift-and-Shift qomiHyBaB y perynboBaHUX CEKTOpax,
Re-platforming i Reengineering — y BUCOKOTEXHOJIOTTYHUX.

OTpuMaHi pe3y/abTaT MOXKYThb CJIYI'yBaTH OCHOBOIO aBTOMATU30BAHUX CUCTEM IIIITPUMKH pillleHb IIPU IIJIAHYBaHHI XMapHOI mirparii IC
cepefHixX i Besmkux migmpremcts. KisbKicHI Mozesti ;aBaji 3MOTy ITPOTHO3YBAaTH YacoBi Ta (hiHAHCOBI MOKa3HUKH 3 ypaxyBaHHSAM MAaCIITA0y,
TEXHOJIOTIYHOro JaHAmadTy i peryJsTOpHUX BUMOT. YMOBOIO 3aCTOCYBaHHA € 36ip METPUYHUX JAaHUX PO MPOAYKTUBHICTb i BUTpaTH Ta
inrerpanisa merofiB MICE i BusABIeHHs aHOMAJIil y epeAMirpaniiiHoMy ayauTi.

KorrouoBi cioBa: immyTaris, iHdopmariifini cucremMy, KinbKicHUI aHauti3, kiacudikallis, cTpaTeriyde IJIaHyBaHHS, XMapHa Mirparis.
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PO3POBJIEHHSA IHOOPMAIIITHOT TEXHOJIOTIT BUABJIEHHA JIXKEPEJI TA MEPEXX PO3IIOBCIO/IXKEHHS
JOE3IH®OPMAIIIT B KIBEPITPOCTOPI HA OCHOBI METO/IB MAIIIMHHOTO HABYAHHA (c. 35-51)

B. A. Buconpka, M. A. HazapkeBu4

OG6’eKT OCIiKEHHS — TIPOIlecH BUSIBJIEHHS KepeJl Ta Mepe)k pOo3MOBCIO/KeHHS Aie3iHpopMaliii B kibepripocTopi cBiTy. 3i 3pocTaHHIM
BILIMBY COI{aJIbHUX MEPEeXX Ha I'POMaJIChKy JYMKY ITUTaHHS BUSBJIEHHS Ta HeWTpaJsi3anii mporaraHiuCTChKUX MOBiZIOMJIEHb HaOyBa€e 0CO-
6JIMBOI aKTyasbHOCTI. TpasnmiliHi MeToAN 60pOTHOU 3 TIPOIATaH/IO0 K PyYHa MOZEpallis KOHTEHTY BUSBIJINCS HEZOCTATHRO e(heKTUBHUMHI
yepes3 BeJIMKHIT 00cAr iHdopMarlii, 110 reHepyeThCsl IO0AHS. BaXKJIMBUM € 3aCTOCYBaHHS METO/iB OIPAIIOBAHHS IPUPOAHOI MOBU Ta MAIINH-
HOTO HAaBYAHHS IS aHAJI3y TEKCTY, BUSIBJICHHS JDKepes pO3MOBCIO/KeHHS Jie3iHdopMariii Ta HeaBTeHTUYHOI IoBe/[iHKK 60TiB. Ha OCHOBI
aHaJTi3y iCHYIOUHX METO/iB iHTeJIeKTyaIbHOTO MIOLIYKY Ze3iH(opmariii po3po6ieHo METOAN BUSIBJICHHS JHKEPeJ Ta IUISIXiB PO3MOBCIO/KEHHS
nesiHdopmarii B KibeprpocTopi uyepes IOIIYK MOAIGHUX JIAHIIOTIB TEKCTY Ta aHAJi3y MOAIGHOCTI CTHIIIO HamucaHHs. IiGpujHe BeKTOpHe
TIOZIAHHS [J03BOJISIE OXOIIUTH TIOBEPXHEBI YAaCTOTHI XapaKTEPHUCTUKU TEKCTy Ta CEeMaHTHYIHi OCOGIMBOCTI, IO MO3UTHUBHO NO3HAYAEThCSA Ha
sikocTi kaacuikanii. Kocunycosa nozi6nicTs, XKakkap, JlepeHmTeiiH Ta Word2Vec BUKOPUCTOBYIOTb /11 BUMiproBaHHs nofiioHocTi. Kacre-
pusariist (DBSCAN, K-Means) goriomarae rpyryBaTtH ¢eitkosi moBizomieHHs. I'pacdoBrii aHasIi3 BUABIISE IIeHTPAIbHI aKayHTH Ta 60T-Mepexi.
OuiHIOBaHHS TPOAYKTUBHOCTI MOZIEJTi 32 KJIFOYOBUMHU METPUKAMMU MTOKa3a10 Ha/liliHi pe3y/IbTaTy /11 BUABIECHHS JKepeJs PO3TOBCIO/KEHHS
nesindopmarnii: accuracy - 0.82, F1.3 - 0.8, ROC-AUC - 0.86. BusiBjieHi BiIMiHHOCTI y JIEKCUYHMX ITaTepHAX ISl KJIaciB «delk» i «mpaBga»
MiATBEP/DKYIOTH 3ZJaTHICTh MOZIeJIi BJIOBJIIOBATH 3MICTOBHI 0COGJIMBOCT] TEKCTiB. 3aIIPOTIOHOBAHMIT METOZ, BUSIBIEHHS LIUISIXiB PO3IMIOBCIO/KEH-
Hs ie3iHdopMmallil cyrye ocHOBOIO JJ1s1 TOOYJ0BH MAacIITAG0BaHUX CUCTeM MOHITOpPUHTY iH(opMaliiiHoro npocropy Ta afanTanii fo iHmmx
3a/1a4 TEKCTOBOI KyIachikariii.

Kirrouogi cyioBa: BUsiBJIeHHd JKepeJ Jle3iHdopmallii, MallTMHHe HaBYaHHS, MepeXka PO3IIOBCIO/pKeHHs Ae3iHdopmariii, ¢eiikoBa HOBUHA,
TTOZiGHICTH TEKCTY.
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IMPOEKTYBAHHS IHTEJIEKTYAJIbHOI CUCTEMH IIEPCOHAJII30BAHOTI'O PO3BUTKY TPA®OMOTOPHHUX HABUYOK ¥
JITEHA JOMIKIJIBHOT'O BIKY HA OCHOBI AHAJII3Y BIZIXWUJIEHD BIJl ETAJIOHA (c. 52-69)

Aliya Aitymova, Anna Shaporeva, Oxana Kopnova, Anastasia Petrova, Anara Karymsakova, Gulmira Abildinova,
Kainizhamal Iklassova, Zhanat Aitymov

O6’eKTOM JIOCTIPKEHHS € ITpo1iec (GOpMyBaHHS Ta PO3BUTKY Ipad)OMOTOPHUX HABUUOK Y /IiTei JOIIKIIEHOTO BiKy B YMOBaX BUKOPHCTAHHS
1M pPOBUX OCBITHIX TexHOJIOTii. 'pachOMOTOPHI HABUYKY, 110 € MiIMHOXKHUHOIO APiGHOT MOTOPUKU, MAIOTh KPUTUYHE 3HAUYEHHSI JIJIS1 CTAHOB-
JIEHHS TIFICbMA Ta aKaZIeMiYHOr0 yCITiXy, 0COOIMBO 32 YMOB paHHBOTO IIOYATKY IMIKiJIBHOTO HaBYaHH:A. IIpo61eMa mosArae y HecTadi iHAWBIzmy-
astizanii, 06’eKTUBHOI A1arHOCTUKU Ta aJalITUBHOI KOpeKLii B TpaguliiHuX MeToAuKax. [Ipy HaBUaHHI 3a TpaJULiMHUMU MiZX0JaMHU aHasi3
IIOYEpKy YacTo Mae Cy0’eKTHBHUI XapakTep, a Iporec (popMyBaHHS HAaBUYOK € CKJIQJHMM i BUMAarae iHTerparii KOTHITUBHUX, MOTOPHHUX
i MOTMBAIiHUX YUHHUKIB.

EnexrpoHHMI 3aCTOCYHOK «CIIPUTHI NAaJTBYMKU» BUKOPHUCTOBYE MaTeMaTUYHe MOJ[e/II0BaHHS, 30KpeMa KyCOYHO-JIiHiiHy allpOKCUMallilo
3 MOAAJIBIINM 3IVIaZKYBaHHAM CIUTaiiHaMu KeTMysta-PoMa, 1l aBTOMaTHYHOTO Ta 00’€KTHBHOTO aHAJi3y TPAEKTOPIii MChMa B peaylbHOMY
yaci. Ile fjae 3Mory He Jivlle KiJIbKiCHO Ta SIKICHO OLiHIOBATH BiZIXWJIEHHS BiJ eTaJIOHHUX 3pa3KiB, aje i ¢hopMyBaTU IepcoHaIi3oBaHi pe-
KOMeHZIallii Ta 3aBaHHsA. EJIEKTPOHHUI 3aCTOCYHOK MiJTPUMy€e BUCOKUM PiBeHb MOTHBALil Ta 3aJly4eHOCTI J[iTel 3aBJsAKH iHTeDaKTUBHUM
i irpoBUM esleMeHTaM, a TaKoXK 3abe3Ievye JOCTYITHICTh CIIeliali30BaHoOl JOIIOMOTH, OCOBINBO 32 YMOB 0OMEXEHHX PecypciB. 3aCTOCYHOK
BKJIIOYAE e(heKTUBHY CHCTEMY MOHITOPHHTY Ta 3BiTHOCTI, Halaloun 6aThbKaM i IejjaroraM JieTasIbHi JaHi IIpo Mporpec AUTHUHU.

Pe3ysbTaTi Tic/Is BIIPOBA/PKEHHS 3aCTOCYHKY JIEMOHCTPYIOTh BUpa)KeHy MO3UTUBHY AUHAMIKy y AiTell eKCIlepUMeHTaJbHOI IPYIIH.
YacTka fiiTeil i3 BUCOKMM piBHEM rpad)OMOTOPHMX HABUYOK 3p0ciia /10 46%, TOAli K KiBKICTh JiiTell i3 HU3bKUM piBHEM 3MeHIINIacs /10 21%.

KurrouoBi coBa: iepcoHasri3oBaHe HaBUYaHHS, Ipa)OMOTOPHI HABIYKY, IIH(POBa AiarHOCTHKA, KyCOYHO-TiHilHA (DyHKIIis, aBTOMATH3a-
11is1 HABYAHHSI, €JIeKTPOHHUH 3aCTOCYHOK, I'pacdhOMOTOpHUKA.

DOTI: 10.15587/1729-4061.2025.338128
PEAJII3AIIIS YACTOTH CJIOBA-OBEPHEHOI YACTOTHU JOKYMEHTA (TF-IDF) TA WORD2VEC ¥ CUCTEMI
PEKOMEHJIAIIIY TPAJUINMTHOI MEJUITMHU HA OCHOBI KOHTEHTHOI ®LJIBTPAIIIT (c. 70-80)

Rika Yunitarini, Dwi Agilah Pradita, Ernaning Widiaswanti

3rizHo 3 BcecBiTHBOW oOpraHizaiiero oxopoHu 3710poB’ss (BOO3), TpaauiiiiHa MefUIlMHA € KyJbMiHAIi€l0 BCiX 3HaHb, 37i6HOCTEN Ta
MPaKTUK, OTPUMAHMX 3 TEOpiii, BipyBaHb Ta JJOCBiy, YHIKQJIBHUX JUIs PI3SHUX KyJIBTYP, i SKi BUKOPHCTOBYIOTBCS /IS ITIATPUMKH 3/[0POB’S,



a TaKOX /ISl 3aI06iraHHs, JiarHOCTUKH, JIIKyBaHHS a0 ITOKpaIleHHs (i3MYHUX Ta IICUXIYHMX 3aXBOPIOBaHb. HelofaBHO TpagulliliHy
diToTepamiro wiacudikyBaau K TaKy, 1[0 CKIAJAETHCS 3 JiKyBaJbHUX METOJIB, II0 iCHYBaJIM, 9acTO IIPOTATOM COT€Hb POKiB, /0 CTBOpPEH-
HS Cy4acHOI MeAUIIMHU. BificyTHICTb JlerkofocTynHol indopManii 1070 onucy Ta eheKTUBHOCTI TpaAUL[iiHOI MeAUIMHY YCKJIaJHIOE JJIs
KOPUCTYBa4iB pO3yMiHHs IepeBar KOKHOTO BHZAY TPaAMIiifHOI MeAnnuHH. Uepes Iie MOTpi6Ha cucTeMa peKOMeH/allii, ika Mae Ha MeTi
TOJIETTIUTH KOPUCTYBauyaM MOUIYK TPaAULiiHOI MEAUIIUHH, 1110 BiIIOBi/jae ixHIM yriogo6aHHsM. 1le fociiyKeHHs IPOIIOHY€E CUCTEMY PeKo-
MEeHZIALil I0/10 TPaUIiiHOI MEAUIIMHY 3 METOZIOM (ibTpallii Ha OCHOBI KOHTEHTY, BAKOPHCTOBYIOUM KOMOiHAIif0 YaCTOTH BUKOPUCTAHHS
TepMiHiB, 06€pHEHOI YaCTOTU BUKOPUCTAHHS JOKYMEHTIB Ta BUIydyeHHs o3HaK Word2Vec. Lleit MeToz aHasti3ye TEKCT OMUCY TPaAUIiiiHOT
MeZIMIIHY Ta peKOMEH/Ty€ Ha OCHOBI Baru CJI0OBa Ta CEMaHTHYHI 3B’SI3KM MiXK CJIOBaMU. Pe3ysIbTaTH II0Ka3yl0Th ONTHMAaJIbHY IPOAYKTHUBHICT
pu po3mipax 50-200 Ta po3Mipax BikHa 9-15 ji1s1 KOMGiHallil 4YacTOTH CJI0Ba-06epHEHOI YacTOTH JoKyMeHTa Ta Word2Vec, Tozii Ik 9acToTa
c10Ba-00epHEeHa YacToTa JOKyMeHTa cama I10 cobi gocsarae 80% TouHocti, a Word2Vec Mae HWKYY IPOAYKTUBHICTD (4-14%) y IIMPOKOMY
Jlialta30Hi eKCIIepUMEHTIB 3 ITapaMeTpaMM. BUXOAA4M 3 BUIE3a3HAYE€HOT0 ONTHMAJILHOTO Pe3y/IbTaTy, 1[I0 CUCTEMY PeKOMeHZAIiil MoyKHa
3aCTOCOBYBATH JIJI OTPMMaHHsA iH(opMallii mpo TpaAuliliHy MeAULNHY, SKa MiXOAUTH JIOAAM, SIKUM ITOTPi6HO HaaIITyBaTH HalKpaly
MOZeJIb PO3MipiB Ta po3Mipy BiKHA.

KorrouoBi cyioBa: ¢inbpTpariist Ha OCHOBi KOHTEHTY, pO3MipHiCTh, BUJIyU€HHsI 03HAK, CCTeMa peKOMEeH/JaIlill, CeMaHTHYHHI 3B’30K, Yac-
TOTa CJIOBAa-00€PHEHA YacTOTa JOKyMEeHTa, TpaiullifiHa MeANIIMHA, po3Mip BikHa, Word2Vec, Bara cjioBa.

DOI: 10.15587/1729-4061.2025.338124
OBI'PYHTYBAHH APXITEKTYPH YOLOL11 JJIS1 BUSHAYEHHS ®PAKIIIFIHOTO CKJIAZY 3EPHOBUX CYMIIIEH O3UMOI
MHITEHUII (c. 81-92)

C. II. CrennaneHko, A. f. Ky3smuy, A. M. Bopuc, B. 1. IHecs, Serhii Kharchenko, I. JI. PoroBcekuii, I. A. Toy6, M. I. Bepe3oBuii,
A. B. JIynrox

OG’eKTOM JOCJI/PKEHHSI € TPOolieC BU3HAYEHHs (PPaKIiifHOrO CKJIaJy 3epHOBMX CyMilleii 03MMOi IIIEHWUIl 3a JOIIOMOTOI0 MEeTOJiB
KOMIT I0T€PHOT'0 30py Ta INTMG0KOT0 HaBYaHHs. OCHOBHOIO ITPOGJIEMOIO, 1[0 BUMAra€e BUPIIIeHHs, € BUCOKA TPYAOMICTKICTb, Cy0 €KTUBHICTb Ta
LIBU/IKICTh BU3HAYeHHs (PpaKIjifiHOro CKiIajly 3epHa TpaAuLiiHUMu MeTofaMy. OTPUMaHi pe3ysIbTaT! IeMOHCTPYIOTh YCIIiIIHe HaBYaHHS Ta
TIOPiBHSUTBHUI aHaJIi3 KiJIbKOX Moziesiell cerMeHTanlil ex3eMInisipiB YOLO11-seg Ha crieriayi3oBaHOMY ZjaTaceTi, pO3TOPHYTHX Ha ITaTdopMi
NVIDIA Jetson Orin. 3okpema, Mogesb YOLO11m-seg 3 po3mipoM 306pakeHb 640 X 640 IiKcesliB J0CsIIa ONTUMAIBHOIO KOMIIPOMICY MK
TOYHICTIO Ta MIBU/KICTIO, ZOCATHYBIIN IToKa3HMKa Mask mAP50-95 0,558 mmpu MIBUKOCTI BUBEAEHHS 62,5 MCc/300paykeHHs. HaB4aHH Moziesi
YOLO11n-seg 1280 X 1280 3a6e3meunsio Hailkpallli MOKa3sHUKU cepeiHbol TogHOCTi cermeHTarnii (Mask mAP50-95 0,640) 3a paxyHOK IIi/[BU-
LIeHHS TPOAYKTUBHOCTI BU3HAYEHHs 00 €KTIB «CKJIaJHUX» KJIACIB, 1[0 € KJIIOYOBUMHU JIJIs1 TOYHOTO BU3HAUYEHHS (hpakuiiiHoro ckiagy. OTpu-
MaHi pe3y/IbTaTH JO3BOJIMJIN BUPIMIUTU AOCI/HKYBaHy IIP0o6IeMy 3aBAsKU eMIIipUYHO 00 pyHTOBAaHOMY BHOODY apxiTexTypu. Ha Bigminy Bif
TilOTeTUYHMX ITiJXOAIB, JOCI/PKEHHS Ha/lae KOHKPETHI KiJIbKICHI JjaHi ITpo NMpOAyKTUBHICTL pizHUX apxiTekTyp YOLO11-seg. Lle 103B0IMIIO
06I'PYHTOBaHO BUOpATH MOjieJib, IKa HalKpallle BiATIOBiZjae BUMOTaM TOYHOCTI Ta HIBUJKOCTI IS TPAaKTUYHOTO PO3TOPTAHHS, BUPIIIYIOUN
po6sieMy HEeBU3HA4YeHOCTi y BU6GODi apXiTekTypu. OTprUMaHi pesy/bTaTH CTBOPIOIOTH OCHOBM /IS aBTOMAaTH3allii KOHTPOJIIO AKOCTi 3epHa,
MiABUIIYIOYH i1 e()eKTUBHICTh, 00 €KTUBHICTb, & TAKOXX CYTTEBO 3MEHIIYIOYH TPYAOMICTKICTh 32 paXyHOK aBTOMAaTH3allil pyTHHHUX OIepartiil.
JI7Isl IPaKTUYHOTO BUKOPUCTAHHSA CUCTEMHU HeoOXiZiHe 3a6e3TedeHHs CTabiIbHUX yMOB OCBIT/IEHHS, a TAKOXK HasBHICTb IIU(POBOI KamMepH,
KOMIT'I0Tepa Ta BiJITIOBi/{HOTO ITPOrpaMHOro 3a6e3I1e4eHHSI.

KUrro4oBi cioBa: MalinHHUH 3ip, cerMeHTallist 306pakeHb, YOLO, 3epHOBi cymili,03nMa MIeHuIs, GpakiiiiiHui criaz,.
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PO3POBKA METO/TY KJIACU®IKAIII 3 HYJIbOBUM ITOKA3ZHHUKOM /IJI1 MDKPETTOHAJIBHOTO KAPTOTPA®YBAHHSA
CIJIbCBKOTOCITIOJAPCBKHX KVJIBTYP, IO JEMOHCTPYE IEPEHOCHUMICTDb IOMEHIB HA 30BPAJKEHHAX
SENTINEL-2 (c. 93-101)

Artughrul Gayibov

O6’eKTOM JI0CTiKeHHS € KIacu(iKallis TUIIB ClIbCBKOTOCIIOAAPCHKUX KYJIBTYP Ta 3eMJIEKOPUCTYBAHHS 3 HYJIbOBUM ITIOKa3HUKOM Y perio-
Hax 3 00Me)XXeHNMH JAHNUMH, BUKOPUCTOBYIOUM OfHOZIEHHI 3HIMKH Sentinel-2, mepeHocstan Mojiesti, HaBYeHi B 6araToMy Ha /IaHi IleHTpaIbHiit
Ppanriii o0 Kapabaxcpkoro periony Aszep6aiipxany. Mi>kperioHajbHe po3ropTaHHA KJIacuikaTopiB CiTbCbKOIOCIIOAAPCHKUX KYJIBTYP YCKIa/ -
HIOETHCS BiIMIHHOCTSIMU y 3MillleHHi JOMeHiB y ¢)eHoJIoTi1, yIIpaB/IiHHI Ta BiiAryKax CeHCOPHUX Jlialla30HiB, a TAKOXK BiJICYTHICTIO JIOKAJIbHUX
TT03HAYOK, 1110 Pa30M 3HIDKYE TOYHICTD Ta JIOBipy Z0 omeparifHux KapT. be3axmapHi Me/[iaHHi KOMITO3UTH 3a JINTIEHb 2021 poKy Gy/Iv CTBOPEeHi
B Google Earth Engine, 3i6paHo 4oTHpHaAUATHCMYTOBUil cTeK (OCHOBHI onTuyHi Aianaszonu wioc NDVI, NDRE, NDWI, NDMI), 4yotupu
KOHTPOJIbOBAHI aJITOPUTMH HaBYEHi Ha 36alaHCOBaHMX (hPaHIy3bKUX [UITHKAX, TIepeBipeHi 3a [0ITOMOTOI0 3araIbHOI TOYHOCTI Ta KoedilieH-
Ta KoeHa x, a moTim 3acTocoBaHi 3 HyJIbOBUM ITOKa3HUKOM /10 Kapa6axy. Random Forest 3a6e3neuns TouHicTh 94,6% npu nepesipiii i OpaH-
1ii Ta, IicIs mepe3BaXkyBaHHS eK3eMIUIAPIiB Ta HopMaJli3allil 03HaK, HaJjaB IIPOCTOPOBO Y3ro/pKeHi mporHo3u B Kapa6axy. [ToegHaHHS rapMo-
Hi30BaHMX BXiHUX [JaHUX, CIIEKTPiB 3 OIIOBHEHHSM iH/IeKCAaMH Ta KOPEKIIil IOoJIermeHNX JOMeHIiB y KOHBe€epi J03BOIMIIO TiepeHeceHHs 6e3
TTO3HAYOK I1iTbOBUX PETiOHIB, CTBOPIOIOUN KAPTHU 3 JIOCTOBIpHOIO iH(OopMAIlieto, MPUATHI /IJIsT IBU/IKOI MiATPUMKHU pimieHb. HeBiqmoBigHiCTh
CTafiill POCTy Ta CHeKTpaJbHa Yy TJINBICTh € OCHOBHUMHY ITPUYMHAMU BiZIMiHHOCTE! Y TPOAYKTUBHOCTI, iHhopMaIiis mpo 4epBOHUI kpaii Gysia
BYKJIMBOIO JIJIs1 PO3Pi3HEHHS CTPYKTYPHO MOAIOHUX KYJIBTYD, @ iH/IEKCH BOJIOTOCTi JOIIOMOIVIH 3 INCKPUMiHAIli€l0, iH/[yKOBaHO0 3POLIEHHSIM.
Teit mizgxin e Halle(heKTUBHININM Y ITiK CE30HY, 32 YMOB 6€3XMapHOCT] 3 TIOPiBHIHHUMM arpoeKoJIOTIYHUMH YMOBaMH Ta FAapMOHi{30BaHOIO
TAaKCOHOMI€I0 Ky/IbTyp, BiH BUMarae Jiuile BiJKPUTHX AaHUX Sentinel-2, Macku CiTbCbKOTOCIIOAAPCHKUX YTi/lb Ta CTAHAAPTHUX iHCTPYMEHTIB
MamurHHOro HaB4aHHs B GEE, migTpuMyroun MacurraboBaHi, IOBTOPIOBaHi OLIHKY TaM, Jie IOCTOBIPHUX AAHUX MaJIO.



KurrouoBi coBa: kiacudikarist KyJasTyp, IepeHOCHMICTb JJOMEHIB, JUCTaHIIifTHe 30H/[yBaHH:, MallMHHEe HaBYaHHS, KIacubikalyis 3 Hy-
JIbOBUM ITOKa3HUKOM.
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PO3POBKA THO®OPMAIIITHOI TEXHOJIOTT OIITUMI3AIII IIBUAKOAIT CHCTEMH YIIPABJIIHHS IIAPOTEHEPATOPA 3
IZEHTUPIKAIICIO HEJTHIMHUX MOJEJIEH (c. 102-109)

O. M. HikysiHa, B. I1. CeBepun, H. B. Koiro6a, A. A. ITamHeB, A. 0. Yeuk

O6’eKTOM JIOCTi/IKEHHS € TPOIiec YIIPAaBIiHHS PiBHEM BOAM B ITaporeHepaTopi aTOMHOI eJIeKTPUYHOI CTaHIii. Po3risHyTa mpobiema
onTUMi3alil MBHU/KO/IT, cCUCTeMU aBTOMAaTUYHOIO yNpaBJiHHA IaporeHepaTopa. 3ampornoHoBaHa iHdopmaniiina TexHosoris onTumi-
3amii I CHUCTeMU yIpaBJIiHHA piBHEM BOJU B IIaPOTE€HEPATODi, 10 I'PYHTYEThCSA HAa HENiHIMHUX MaTeMaTUYHUX MOJEJSAX i piBHEBUX
1i7Ib0BUX GYHKIIiAX. Po3rasiHyTa HesiHiliHa MaTeMaTU4YHA MO/IeTb CUCTEMH YIIPaBIiHHSA, IKa IPpU3HaueHa JJisd ONTUMi3allii Moka3HUKIB
SIKOCTi CUCTEMH. 3 BUKOPHUCTAHHSIM PO3POOJIEHUX aJTOPUTMIB IIPOBEAEHO OOUMCTIOBAIbHI eKCIIEPUMEHTH 3 ileHTu(diKalil Ta onTumi-
3alii mapamMeTpiB cucTeMU yIpaBJIiHHSI HUISIXOM ONTHUMI3alii piBHEBUX I[iMb0BUX (QYHKIiH. [meHTHdikoBaHI 3HaueHHs 41 MmapaMmeTpa
MOZIeJIi CUCTeMU YIpPaBJIiHHS piBHEM BOAU B IaporeHeparopi IIT'B-1000. JOCArHYTO 3HAUYE€HHs CePEeAHbLOKBAJAPATUYHOrO BiJAXUJIEHHS
MIPOLECiB B MOZIeJIi Bifl eKCIIepUMEHTAIbHUX NpoleciB 0,43%, 10 Ha 54% MeHIIe, Hi’k IPY BUKOPUCTaHHI JiHiiiHOI Moesi. B pe3ynbrari
onTHUMi3alil cucTeMu yIpaBliHHA piBHEM BOAM NPU CKUJAHHI HaBaHTa)XeHHd Ha 20% OTpUMaHO MiHiMaJbHUN Yac peryatoBaHHs 146 c.
3MmiHa piBHS BOAM B ITaporeHeparopi He mepeBHIUJIA 24% BiJj MAKCHMAaJIBHO JIOIyCTUMOTO 3Ha4eHHs. OcOGIMBICTh po3pobeHol iH-
¢opmaniiinoi TexHosorii onTUMI3alii cucTeMU YIIpaBIiHHS MOJISITA€E B TOMY, 1[0 piBHeBa LisboBa (PyHKIIis BKIIOUa€E BCIO iHpOpMAIliio
IIpo 3a71a4y ONTHMi3anil HesliHiiHOI cUCTeMH aBTOMAaTHYHOIO YIIpaBJiHHA. Lle CIpollye aJropuTMH Ta IIporpaMHe 3a0e3NedeHHs s
BUpIlIEHHd 3a/a4 ONTHUMi3alil CKJIaJHUX CUCTEM yIpaBJliHHA. PO3IJIAHyTa TEXHOJIOTis ONTUMIi3alil HeJiHIHHUX cHUCTeM yIpaBJIiHHSA
JI03BOJIUTD MiZIBULIUTH CTYIiHb HAyKOBOI OGIPYHTOBAHOCTI TEXHIYHUX IIPOEKTIB 1100 BAOCKOHAJIEHHS Pi3HUX 3aCTOCOBYBAHMX Ta Iep-
CIIEKTUBHUX CUCTEM yIPaBJIiHHA.

KirrouoBi ciroBa: iHdopmariifiHa TexHOJIOTis ONTUMI3allil, yIIpaB/liHHA TaporeHepaTopoM, HeJliHiiiHa Mojiesib, ifieHThdiKallis mapaMeTpiB.
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OIIIHKA IMEPCUBHOT'O IHTEP®EVICY YIIPABJIIHHSA IIOJIOXKEHHSM HA OCHOBI BIPTYAJIbHOI PEAJIBHOCTI
JJI1 POBOTH30BAHOI'O MAHIIIYJIATOPA «CKAPA» (c. 110-116)

Victor Condori, Jaime Castillo, Alfredo Mamani, Lizardo Pari

Lle mocaipKeHHs BUBYa€ BUKOPUCTAHHS po60TH30BaHUX pyk TUIy SCARA, kepoBaHUX uepe3 iHTepdelicu 3aHypIOBaIbHOI BipTyasbHOI
peanpHOCTi (IVR), 1110 TTOKpalye B3a€EMOZII0 JIFOJUHHU 3 pOOOTOM y AUCTAHIiTHOMY MaHIIy IfoBaHHi. [opyIIyeTscst mpo6sieMa He[0CTaTHBOTO
PO3YMiHHS TOTO, IK KOPHCTyBaui 6e3 cIierfiayi3oBaHNX 3HAHb BUKOHYIOTh 3aBJIAHHS 3a JOIIOMOTOI0 TaKUX CHCTEM, TIOPiBHSHO 3 TpaJuIiii-
HUMM MeToflaMu KepyBaHH#A. Xoua IVR mporoHye 3aHypeHy B3aeMOZilo, HOro eeKTUBHICTb /I KOPUCTYBadiB 3 0OMEXEeHUM JI0CBijOM
y Tesiepo6oTi oci He OCTaTHBO BUBYEHA. [IJIsl BUpilIeHHs 1iel mpobemu 6ysra po3pobsieHa crucTeMa Ha OcCHOBI IVR 71l BUKOHAHHS 3aBAAaHb
TUITY «B3ATU-TIEpeMicTUTH». KopucTyBaui kepyroTb po60TH30BaHUMU PyKaMH B peajibHOMY 4aci, BAKOPHUCTOBYIOUHN KECTU PyK i TPOCTOPOBY
B3a€EMOZiI0. Y JOCTipKeHH] ABaHaJIATh yYaCHUKIB BUKOHYBa/IU CTaHJAPTU30BaHi 3aBAaHHA 3a JOIIOMOrolo sk IVR, Tak i Tpagunilinux intep-
(eiiciB. [IpoAyKTHUBHICTH OI[iHIOBAJIACh 32 YaCOM BHMKOHAHHS, YCIILIHICTIO i OCBiJOM KOpPUCTyBava, 3 BUKOPUCTAHHSAM MeToAuK NASA-TLX
i SUS. Pe3ysbraTil II0Ka3yIoTh, 1[0 IVR 3MeHIIye 3arajbHe ICUXiYHe HaBaHTaXKeHHs MPUOIU3HO Ha 45% i 1okpalllye CIIpUMHATTS 3py4HOCTI
BUKOPHCTAHHS Ha 15,9 6asiB 3i 100 y IOpiBHAHHI 3 TpafguIiitHuM iHTepdeiicoM. YdacHUKM BUKOHYBAJIM 3aB/IaHHS MIBUJIIE, 3 BUIIVMHU pe-
3y/IbTaTAMU | MEHIIUM TNICUXiYHUM i Gi3syHMM HaBaHTaXkeHHAM. 1Ii mostinieHHs MOsSCHIOIOThCS 3aHYPEHUM XapaKTepoM cepezioBuia IVR,
sIKe TIOKpAIIlye IIPOCTOPOBY 06i3HAHICTE i CIIpoIIye KepyBaHHS. BisyasbHII 3BOPOTHUIA 3B’ 30K Y PeaIbHOMY Yaci cripysiB epeKTHBHill B3aeMo-
Ziii. Pe3ysibTaTHl CBif4aTh, 1m0 [VR miAX0AUTE AJIs 3aBjaHb, [0 BUMAararoTh BUCOKOI yUacTi oIepaTopa, TAKUX SIK AUCTaHIlifiHe MaHiIy/TI0BaHHS
B He0Ge3IIeYHNX yMOBaX, TPEHYBAJIbHI CUMY/IITOPH Ta OCBITHS po60TOTeXHiKa. MaitOyTHI OCIIi/PKeHHS ITOBUHHI ONTHMi3yBaTH iHTepderic A
LIMPIIOTO KoJla 3aBJjaHb i MOXKJIMBOCTEl KOPHUCTYBadiB.

KirrouoBi cioBa: 3aHypeHuii intepdeiic, po60TH30BaHA PyKa, KOTHITMBHE HaBaHTaYKEHHs, BipTyaJIbHa PeaIbHICTh, 3py4HiCTb BUKOPUCTAHHSI.
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PO3POBJIEHHA CUCTEMH AHTHUIIOMITAYKHOTI'O 3AXHICTY TA3OIIEPEKAYYBAJIBHHX ATPETATIB HA BA3I
ATIAPATHO-IIPOTPAMHMX 3ACOBIB KOHTPOJIIO BIBPAIIIT (c. 117-132)

JI. M. 3amixoBcbkuii, O. JI. 3amixoBcbka, H. I. IBaHIOK, O. FO. Mip3oeBa, M. SI. Hukosaiiayk

O6’eKTOM JIO0CJI/PKEHHS € HecTal[iloHapHUI ITPOIleC 3pUBY MOTOKY a3y B HarHiTaui razonepexadyBajubHoro arperary (I'TIA), 1o cynpoBo-
JDKYETBCS TIOMITAXKHUMU KOJTMBaHHAMU. [Ipo6JieMaTHKa IT0JIATae y KOMIIJIEKCHOCTI ITi/[X0/ly IIPY CTBOPEHHI Ta eKCIUTyaTallil CHCTeM aHTHIIO-
MITQKHOTO 3aXUCTy Ha 6a3i yOCKOHAJIEHUX IIPOLEAyP, aJITOPUTMIB Ta yHi(iKOBaHUX amapaTHO-IIPOrPaMHUX 3aCO0iB.

Po3po6sieHO Tpole/lypy IPOrHO3YBaHHS ITOMITaYKHUX KOJIMBAaHb IIPY IOCJI/IOBHIN PoGOTi ABOX KOMIIPECOPHHUX CTaHIil. OCOGINBICTIO
€ 06po6ka iH(opmariii mpo AMHAMIKY TEXHOJIOTIYHUX ITapaMeTpiB Ha peaJbHOMY 00’ €KTi B TIEPEATIOMITAKHOMY i TOMITQXKHOMY PeXXMMaXx /s
1106yJ0BY eKCTpanosIsiiiiHol Moziesti 3 kopekiieto. 3a6e3redeHo JOIyCTUMY ITOXUOKY IIPOTHO3YBAHHS 3 IIPUBEACHHSM [0 CepeHbOKBA/pa-
TUYHOTrO BifixuaeHHd 10-15%.

Po3po6JieHO CHCTeMY aHTHUITOMIIAXKHOIO 3axucTy I'TIA 3 dhyHKIIOHAJIBHICTIO IPOrHO3yBaHHSI Ha OCHOBI ITapaMeTpiB 3CyBy Ta BiGporepe-
MillleHHSI 33JJHBOI OTIOPY HarHiTa4a y BEePTUKAJIBHOMY i TOPU30HTaJIbHOMY HaIpsIMKax. Po3po6ieHO anapaTHO-IIpPOrpaMHi 3aco61 Ha OCHOBI



PLC S7-1200, mogysis Bi6panii SM 1281 Ta CMS2000 VIB-SENSOR. CucreMa 3a6e31edye KOHTPOJIb BibporepeMilljeHHs 3aJHbOI OITOPH HarHi-
Tava I'TTA B riana3oHi Biz 0 10 80 MKM, TTpy po60odiil TouIi «onTUMaiIbHa» — 40 MKM. 3a6e31eueHo JOIyCTUMY BiZICTaHb /10 06’ €KTy KOHTPOJIIO
710 30 M, 6e3 BTPaTH SIKOCTi BIGPOCUTHAJIIB.

Pospo6sieHo aucrieTdepchbKuii iHTepdeiic 3 dhyHKIiIMU Bisyarisanii, apxiByBaHH, aBapiifHOI CHUTHaTi3a1lil TEXHOJIOTIYHIX ITapaMeTpiB Ta
PO3paxyHKy IPOrHO30BaHOI0 3HAUEHHS 0 MOMEHTY Yacy BUHUKHEHHS IIOMITAYKHUX KOJIMBAaHb.

Po3po6sieHo TificcTeMy KepyBaHHS CTAHIIMHUM aHTHUIIOMIIQXKHUM KJIATIAHOM 3 iHMKAI[i€l0 CTaHy 3aKpUTTS a060 BiIKPUTTS HA OCHOBI
pospobsieHoro anroputMmy FB1 «Programy», 1110 BpaXxoBye ImapamMeTpy BibparjiiiHoro craHy 06 exry.

Kurrouosi ci1oBa: siBulIe IOMITAXYy, BibpariitHuii koHTposib, CAY I'TIA, ekcrpamnossiiitHa mozesb, TIA-Portal, aHTUITOMITQ)KHMI KJIallaH.



