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This study considers an approach to improving the information
technology of structure synthesis for real-time multi-operand neural
operation data processing. The task addressed relates to the lack of a
formalized approach to the synthesis of such structures that would
simultaneously take into account the parameters of data flows, the
depth of the pipeline, the degree of parallelism, and hardware limita-
tions while ensuring the specified time characteristics.

Methods for parallel vertical-group calculation of the scalar
product, sum of squared differences, and search for maximum and
minimum values have been devised. A method for concretizing
flow graphs has been improved. Basic parallel-stream computing
structures and analytical expressions for estimating hardware costs,
pipeline cycle time, and efficiency of hardware resource use have
been developed. Based on the above, the information technology for
synthesizing parallel-stream structures for vertical-group calculation
of real-time multi-operand neural operations has been improved. The
task set was solved by combining vertical and group parallelism, con-
veyorization, modular organization, matching the intensity of data
input with the intensity of their processing and a gradual transition
from algorithmic description to hardware implementation.

The improved information technology provides a reduction in
hardware costs, increased throughput, reduced latency, and the selec-
tion of optimal parameters of structures. Simultaneous processing
of groups of bit slices reduces the number of pipeline steps, and the
specification of flow graphs makes it possible to adapt the structure of
calculations to real-time requirements.

In practice, the results could be used for synthesizing specialized
FPGA-, ASIC-, SoC-tools for neural-oriented real-time systems with
specified characteristics.

Keywords: flow graphs, real-time systems, hardware costs, re-
source efficiency.
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This study compares methods for evaluating software architec-
ture. The work is aimed at improving the objectivity of such a com-
parison by using quantitative indicators obtained on the basis of a
parametric model whose adequacy has been verified experimentally.

This paper proposes a methodology to quantitatively compare
methods for evaluating software architecture. This methodology
enabled a comparison between the architectural trade-off analysis
method (ATAM) and decision support technology for architectural
variations in the Command Query Responsibility Segregation (CQRS)
architecture with the event sourcing approach (DSAV-CQRSES).

The methodology’s feature is a parametric model built on the
basis of an analysis of real projects, which makes it possible to sub-
stantiate the correctness of reference variation, as well as quantitative
evaluation of the methods, in particular by the duration of application
and the discrepancy of results.

The proposed methodology has made it possible to quantitatively
confirm the advantages of DSAV-CQRSES over ATAM for solving the
task of choosing the optimal variation of CQRSES architecture.

The duration of ATAM application was 32 hours with the participa-
tion of four specialists (total costs of 88 person-hours). The DSAV-CQRS-
ES technology was used by one specialist for 40 hours. With the average
and limit parameters of the model, DSAV-CQRSES robustly determined
the recommended variation at a variance coefficient of 2.8%. In contrast,
ATAM demonstrated lower accuracy and provided the correct choice in
three out of five cases with a variation coefficient of 33.64%.

The results of the experiment could be used in practice to select
tools for comparing variations in the CQRSES architecture.

Keywords: optimization, computational experiment, ATAM,
DSAV-CQRSES, data analysis, comparative analysis.
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This work investigates fuzzy algorithmic models for predicting
software defects. An issue related to conventional machine (deep)
learning models is complexity and interpretability. In addition, cross-
project learning of such models requires solving the problem of het-
erogeneity in the initial and target data distributions.

A fuzzy algorithmic model for predicting software defects with
an integrated distribution of implementation options for development
stages has been proposed. A genetic-neural method for tuning a fuzzy
algorithmic model to cross-project data has been devised.

Unlike machine learning models, the interpretability of the pre-
diction model was achieved by assessing the correctness (defectivity)

of development stages using fuzzy rules. The model is built on the
basis of “work-control-refinement” algorithmic structures, which is
an analog of a fuzzy knowledge base. Fuzzy estimates of the defec-
tivity of the execution of work, control, and refinement operators
are subject to tuning, where defect ranks model the distribution of
resources. The training sample is formed on the basis of estimates of
the correctness of implementation options for algorithmic structures.

The integration of indicators for implementation options for
work, control, and refinement operators has made it possible to solve
the issue of heterogeneity in the initial and target data distributions.
Unlike known methods for training neural-fuzzy models of software
reliability, simplification of the tuning process was achieved by trans-
ferring cross-project data.

The scope of practical application includes predicting the quality
of new software based on the experience of completed projects. The
condition of use is a discrete algorithmic model of the development
process.

Keywords: software defect prediction, fuzzy algorithmic model,
cross-project transfer learning.
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This study investigates the process of verifying the reliability of
software with a microservice architecture, developed by several teams
in parallel. The task addressed relates to the lack of cost-effective
methods for automated integration of testing models into continuous
integration and delivery (CI/CD) pipelines adapted to the microser-
vice architecture. This leads to the emergence of “blind spots” in the
field of functional and non-functional requirements and excessive
time consumption of developers.

This paper reports a method devised for automated integration
of the Pentagon testing model into a multi-stage continuous integra-
tion and delivery pipeline. The method implements the cumulative
principle of progressive distribution of six testing layers between four
isolated environments: DEV (development), TEST (test), PRE-PROD
(pre-production), and PROD (production). The devised method guar-
antees coverage of all six layers during each change in the code base.

The key feature of the method is to eliminate the influence of
human factor on decisions to launch tests. This makes it possible
to achieve increased reliability values, namely Defect Removal Effi-
ciency (DRE), while the manual method detects on average only 27%
of defects. The devised method reduces the time when the developer
is involved in the process of running tests by 70% compared to the
manual approach. For 100 commits (fixing the current state of au-
thentic code and files in the local repository) per month, the savings
compared to the manual method are 37%.

The method is suitable for verifying software with a microservice
architecture, which is deployed on cloud platforms (Amazon Web



Services, USA; Azure, USA; Google Cloud, USA) with support for
automated testing and container orchestration.

Keywords: microservice architecture, continuous integration

and delivery pipeline, software reliability.
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This study investigates the process to estimate the size of web
applications developed in Java (country of origin — USA) using the
Spring framework (country of origin — USA).

The task addressed is to improve reliability in estimating the size of
the corresponding web applications. Estimating the size of web applica-
tions developed in Java using the Spring framework is an important task
in software engineering. This makes it possible to assess the required time
frame for implementing the functionality and to plan a project budget.

As a result of the work, a mathematical model was built for
estimating the size of web applications in Java and Spring based
on the normalizing transformation of the decimal logarithm; a cor-
responding program was developed to automate calculations. Qual-
ity parameters of the constructed model are as follows: R? = 0.9173,
MMRE = 0.1511, PRED(0.25) = 0.7931.

That has made it possible to improve the reliability of estimating
the size of such web applications, namely, to reduce the value of aver-
age relative error and increase the level of prediction, as well as to
narrow the widths of the confidence and prediction intervals.

A data set consisting of 36 projects was collected; its preprocess-
ing was performed, which included checking for multivariate nor-
mality of the distribution and normalization by logarithmization. An
appropriate nonlinear regression model was constructed. To improve
the reliability of the model, an algorithm was applied that includes
iterative removal of outliers using the square of the Mahalanobis dis-
tance and Fisher’s criterion. A program was developed based on the
constructed nonlinear regression model; the results were analyzed.

Analysis of the quality of the constructed model reveals its ad-
equacy and applicability for solving tasks of estimating the size of the
corresponding software.

Keywords: size estimation, normalization, nonlinear regression,
outlier, Java, Spring, software.
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The object of the study is automated generation and valida-
tion of wagon interface schemas in railway ticket booking systems.
Manual updating of one configuration takes approximately 24 hours.
It depends on software releases, requires engineer involvement, and
increases the risk of production errors.

A two-layer agentic architecture is proposed. It includes separa-
tion of reasoning and execution, multimodal conversion of schemat-
ics into structured configurations, and deterministic validation. The
architecture was tested on the Ukrzaliznytsia platform. The platform
supports more than 150 wagon configurations and serves over 20 mil-
lion passengers per year.

Twenty production schematics of different wagon classes were
processed. One schematic required manual correction. The oth-
ers were refined through one or two additional prompts. The time
required to create a new wagon type decreased from approximately
24 hours to 15 minutes. This corresponds to an approximately 99%
reduction. Monthly engineering involvement was largely replaced by
a serverless workflow with infrastructure costs of less than 5 USD per
month. No incidents caused by model hallucinations were recorded.

The solution supports more than 150 configurations without loading
all schemas into a single context. It enables non-technical administrators
to update configurations outside release cycles and reduces dependence
on engineering teams. The approach integrates mandatory pre-de-
ployment validation into the configuration creation process. Structure,
format, and correctness remain subject to formal control. This reduces
manual engineering work without changes to the core application code.
The approach is applicable to railway ticketing and related systems where
physical objects are represented as digital interface schemas.

Keywords: ticketing automation, reasoning-execution separa-
tion, production validation, computer vision, serverless deployment.
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The object of this study is disinformation in the healthcare domain,
distributed through social media and online news sources. Disinforma-
tion has become one of the most serious threats to individuals and societ-
ies, and it is particularly dangerous when it comes to medical disinforma-
tion. The rise of false medical claims online has overwhelmed human
researchers, and automated detection methods suffer from several issues,
such as low accuracy, the inability to explain solutions derived from im-
plicit deep learning methods or relying on strict text features. This work
proposes a method based on large language models (LLMs) and a ma-
chine learning (ML) approach for the explainable detection of disinfor-
mation in the healthcare sector and identifies attributes inherent in false
statements, such as emotionality and rhetorical coloring. Large Language
Model Meta AI (LLaMA) serves as a layer for identifying key features,
and the ML approach classifies the text with explanations. Shapley
Additive Explanations (SHAP) were applied to interpret individual
predictions and identify which features contribute most to classifica-
tion decisions. This method demonstrated high results on two publicly
available datasets, achieving an F1 score of approximately 96%. The high
performance is explained by the fact that medical disinformation relies
on emotional manipulation and persuasive rhetorical patterns, which
differ from the neutral tone of reliable medical content. Unlike existing
approaches that achieve similar accuracy through opaque methods, the
proposed approach relies on interpretable features and provides per-pre-
diction explanations. The proposed method can be applied in automated
content-moderation systems and public-health monitoring tools.

Keywords: disinformation detection; medical fake news; senti-
ment analysis; emotion recognition.
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This study explores the stream of process measurements after
processing at the edge node in the chain “field-level equipment —
edge node - SCADA - database”. The task addressed relates to the
insufficient quantitative assessment of the impact of processing sce-
narios at the edge level on the stream intensity, time characteristics,
and load of system nodes.

This paper considers an edge-based approach to the stream process-
ing of process data from industrial automation systems. 5 scenarios for
processing the stream of process data at the edge node have been consid-
ered. A comparative analysis was performed by the number of records
after processing, end-to-end latency, reduction ratio, jitter, and resource
load. To that end, a bench was implemented that reproduces data trans-
mission from field-level equipment through an edge node to the SCADA
system and database. The basic mode without optimization, filtering by
the change threshold, periodic selection, aggregation in a time window,
event filtering, and a hybrid scheme were investigated.

All edge processing scenarios reduced the stream intensity
compared to the baseline. The largest reduction was provided by EV
and DB: 0.976 and 0.962. For most scenarios, the end-to-end latency
was 71.064-81.197 ms, for HYB - 112.457 ms. The lowest jitter was
obtained for EV - 25.98 ms and DB - 38.521 ms. This is explained by
the fact that event and threshold selection cut off background signal
changes. Preprocessing reduces the network load without a notice-
able increase in the load of the edge node. This makes it possible to
consider processing at the edge node as a means of data reduction and
formation of a controlled stream for the SCADA system and database.

The practical significance implies using the results for compara-
tive selection of processing scenarios for process data taking into ac-
count network traffic, latency stability, as well as edge node resources.

Keywords: process data, stream processing, edge processing,
SCADA system, stream reduction.
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The object of the study is the architectural design process of a
gas transportation automation system at the compressor station level
as a multi-aspect heterogeneous computer-software system in the
automation domain. This system integrates subsystems of different
fundamental architectural natures - ranging from PLC programs to
cloud-based analytical systems and information systems with opera-
tional logic.

The study is focused on solving the problem of completeness,
relevance, and interoperability of architectural design artifacts for
complex computer-software automation systems. Existing methods
predominantly focus on individual aspects — design patterns, system
integration and layering, optimal control, or the implementation of spe-
cific capabilities, such as supervisory control. They do not form a single,
end-to-end architectural design process for the system as a whole.

The essence of the obtained results lies in the formation of an
architectural model of the system through the execution of the ar-
chitectural design process using a system-type-centric method. The
constructed architectural model is distinguished by the traceability
of architectural artifacts and the selection of architectural viewpoints
depending on the fundamental nature of the systems, which ensures
the coverage of fundamental architectural aspects and achieves the
completeness of the architectural description. It is built through the
sequential formation of system views from relevant viewpoints.

The results demonstrate the scientific and practical feasibility of
the method for the comprehensive design of complex heterogeneous
automation systems that combine operational technology (OT) and
information technology (IT) levels. From a practical standpoint, the
obtained results can be applied as a reference architectural model for
the implementation of the method.

Keywords: architectural design, automation, gas transportation,
system-type-centric paradigm.
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This study investigates the process of automated control over
the operation of pumping stations along the main oil pipeline during
start-up, stop, and pressure maintenance while oil pumping. Distur-
bances are considered as deterministic parametric variations of the
coefficient of hydraulic resistance, which depend on changes in pres-
sures, flows, including oil viscosity.

A control system has been designed that solves the problem of
integrating recursive identification of model parameters with predic-
tive formation of control effects in a single loop that covers start-up,
operating mode, and compensation for disturbances. The main idea of
automation is to transfer the functions of controlling the oil pipeline
from pumping station operators to the dispatch center.

An adaptive-predictive control structure has been proposed that
combines recursive identification of parameters, state assessment,
and optimization predictive formation of control effects. The system
integrates a Kalman filter for real-time state assessment and a module
for recursive updating of model parameters. This provides online ad-
aptation of the mathematical model of the facility without personnel
intervention.

The application of the proposed approach reduces the accumula-
tion of the integrated error in flow control under the operating mode
by approximately 87 percent. After a viscosity jump, the flow does
not go beyond the technological tolerance of + 2 percent. The im-
provement in control quality is explained by the system’s capability
to predict the dynamics of the facility and compensate for uncertain-
ties before their impact on the controlled variables. The algorithm
automatically processes the full cycle: controlled start-up, entry into
the operating mode, and maintaining pressures within the specified
limits.

The results could be implemented in SCADA systems for oil
pumping stations to be controlled from the dispatch center. This
would increase the economic efficiency and stability of oil transporta-
tion modes.

Keywords: Kalman filter, recursive identification, control over
hydrodynamic modes, adaptive control, predictive control, math-
ematical model.
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VAOCKOHAJIEHHSA ITHOOPMAIIIHOI TEXHOJIOTTI CHHTE3Y ITAPAJIEJIBHO-IIOTOKOBUX CTPYKTYP
BEPTHUKAJIbHO-TPYIIOBOI'O OBYMCJIEHHS BATATOOIIEPAHIHUX HEMPOOIIEPAILIIN Y PEAJIBHOMY
YACI (c. 6-23)

I. T. Imonxs, B. M. Tecaiok, 0. B. OnioTsk, B. B. IllTorpinens

VY pocriifpkeHHI PO3IIAHYTO MiAXiZ [0 YAOCKOHaleHHs iH(opMallifiHoi TexHosorii CHUHTe3y CTPYKTyp /I OIpaI[foBaHHS JaHUX
GararoorepaH/IHUX Heifpooriepariii y peaapHOMy 4aci. IIpo6Giema Iossirae y BificyTHOCTI (hOpMasi30BaHOTO IiIXOAy /10 CHHTE3y TaKHX
CTPYKTYp 3/IaTHOT'O O{HOYACHO BPAXOBYBATH ITAPaMETPU MOTOKIB JaHUX, IVIMOMHY KOHBEEPA, CTYIiHb Iapasesi3My Ta arnapaTHi 0OMexeHHs
pu 3a6e3TeyeHH] 3a/JaHIX YaCOBUX XapaKTepPUCTHK. PO3po6IeHO METOAM TTapaieIbHOTO BEPTUKAIBHO-IPYIIOBOTO OOYHMCICHHS CKAJITPHOTO
I0OYTKY, CyMHU KBaJ[paTiB pi3HUIb Ta MOIIYKy MaKCUMaJbHOIO i MiHIMaJbHOTO 3HaueHb. YIOCKOHAJIEHO MeTOJ, KOHKpeTH3allii IIOTOKOBUX
rpacdiB. Po3pob6ieHo 6a30Bi MapaseIbHO-TIOTOKOBI 0GYMCIIIOBAIBHI CTPYKTYPH Ta aHAJIITHYHI BUpasy /I OLiHIOBaHHS allapaTHUX BUTpAT,
TPUBAJIOCTi KOHBEEPHOTO TAKTy i €(heKTUBHOCTi BUKOPUCTAHHA allapaTHUX pecypciB. Ha 1iii ocHOBi y po6oTi ygockoHaneHo iHhopMaliiiny
TEXHOJIOTi}0 CHHTe3y MapajesbHO-TOTOKOBUX CTPYKTYP BEPTUKAJIbHO-IPYNOBOrO OOGUMCIEHHsS OaraToolepaHJHUX Helpoomepariii y
peanbHoMy 4aci. ITocTaBjaeHa mpoGJeMa BUpillleHa LUISXOM IOE€JHAHHS BEePTUKAJIBbHOI i I'pyNoBOi INapajesbHOCTi, KOHBeepU3alil,
MO/IYJIbHOI OpraHi3ariii, y3roJpKeHHIO iHTEeHCUBHOCTI Ha/JIXO/PKEHHs JaHUX 3 IHTEHCUBHICTIO IX OIIPALIFOBAHHSA Ta IOETAITHOMY II€pexofy Bif
aJITOPUTMIYHOTO OIMCY 0 amapaTHoi peasizaliii. YiockoHaseHa iHdopMariiiiHa TexHosorist 3a6e3redye 3MEHIIEHHS alapaTHUX BUTpAT,
MiJBUIIEHHS] MPOITYCKHOI 3AaTHOCTI, 3HIIKEHHS JIATEHTHOCTi Ta BUOIp ONTUMaJIbHHUX IApaMeTpiB CTpykTyp. OfHOYACHE OIpalfOBaHHS
TPYI PO3PSIAHUX 3pi3iB 3MeHIIye KiTbKiCThb KOHBEEPHUX CXOJUHOK, 2 KOHKPETH3allisl II0OTOKOBUX IpadiB jae 3MOry afjaliTyBaTU CTPYKTYpy
00OYMCIIeHb 10 BUMOT peaybHOro 4Jacy. [IpakTHUYHO pe3ysIbTaTh MOXKYTh OyTH BUKOPHCTaHI IIiJ ac CHHTe3y crenianizoBaHux FPGA-, ASIC-,
SoC-3ac06iB /7151 HEHPOOPIEHTOBAHUX CUCTEM PEaIbHOTO Yacy i3 3alaHMU XapaKTepPUCTHKAMHU.

Korro4oBi ciroBa: IoTOKOBi rpadu, CCTeMH peabHOTo Yacy, arlapaTHi BUTPATH, e(eKTUBHICTh BUKOPUCTAHHS PecypciB.
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PO3POBKA METOJHMKH IIOPIBHIHHS METO/IB BUBOPY OIITUMAJIbHOI BAPIAIIII APXITEKTYPU
PO3MEJKYBAHHA BIJIIOBIIAJIBHOCTI KOMAH/I I 3AITUTIB Y TOEAHAHHI 3 IIIZIXOOM ®IKCAIIIT TA
3BEPEJKEHHS IIOIH (c. 24-44)

A. JI. I'pysin, O. A. JINTBUHOB

OG6’€KTOM AOCTi/PKEHHS € MOPiBHAHHA METO/iB OLiHIOBAaHHS apXiTeKTypH ITPOrPaMHOrO 3abe3rnedeHHs. JJOCTipKeHHS CIIPSIMOBAHO Ha
MiIBUIIEHHSI 00’€KTUBHOCTI TaKOTO MOPIiBHSHHS 32 PaXyHOK BUKOPHCTAHHS KiJIbKICHUX IOKa3HMKIB, OTPUMaHUX HA OCHOBI ITapaMeTpUYHOI
MOZIeJli, /IEKBaTHICTh IKOI IepeBipeHO eKCIIepUMEHTAIbHO.

YV po6oti 3aIpOIIOHOBAHO METOAMKY KiJbKiCHOrO IOPIBHSAHHS METOJIB OLIHIOBAHHS apXiTeKTypu IpOrpaMHOro 3abesrneyeHHs. 3a
JIOTIOMOTOF0 I[i€l METOJUKH 3/ifiCHEHO TIOPiBHSHHS METOAy aHasi3y apxiTekTypHux kommpowmiciB (aHmi. Architectural Trade-off Analysis
Method, ATAM) Ta TeXHOJIOTT IiITPUMKN IPUMHSTTS pillleHb 00 ApPXiTEeKTYPHUX Bapiamiil apXiTeKTypy po3Me)KyBaHHS BiiIOBiZaIbHOCTI
komas/ i 3arutiB (Command Query Responsibility Segregation, CQRS) 3 migxozom dikcariii Ta 36epesxeHHs mogiii (Event Sourcing, ES) (aHrut.
Decision-making Support regarding CQRS with ES Architectural Variations, DSAV-CQRSES).

Oco6GIMBOCTSMHI METOUKU € BUKOPHUCTAHHS ITapaMeTpUIHOI Mofiesti, ToOy{0BaHOI Ha OCHOBI aHaJIi3y peaJbHUX IIPOEKTIB, 1[0 A€ 3MOTY
00I'PYHTYBATH KOPEKTHICTh pedpepeHTHOI Bapiallii, Ta KiJIbKiCHe OI[iHFOBAaHHSI METO/IiB, 30KpeMa 3a TPUBAJIICTIO 3aCTOCYBaHHS Ta PO36OIKHICTIO
pe3y/IbTaTiB.

3arpornoHoBaHa METOZMKA Jlajia 3MOTY KilIbKicHO migTBepauTu nepeBaru DSAV-CQRSES Hag ATAM 1 po3B’si3aHHS 3ajjadi BUOGODY
onTUMaJIbHOI Bapianil apxitekrypu CQRS 3 ES.

TpuBaticts 3acTocyBaHHs ATAM cTaHOBHIA 32 TOAWHM 32 YYACTIO YOTHPHOX (PaxiBIliB (3arayibHi BUTPATH 88 JIIOAAHO-TOANH). TeXHOJIOTis
DSAV-CQRSES 3acTrocoByBasiacsi ofHUM (axiBieMm ympofosxK 40 roauH. 3a cepefHiX i rpaHnyHUX mnapameTpiB mogesni DSAV-CQRSES
CTabiIbHO BM3HA4YaJa PeKOMEH/I0BaHy Bapiallito 3 koedirjienTom Bapiamii 2,8%. Haromicte ATAM INpojieMOHCTPYBaB HIDKYY TOIHICTBH i
3a6e3neyrB KOPEeKTHUI BUOGIp Y TPHOX i3 I'sITH BUNAAKIB 3a KoedilienTa Bapianii 33,64%.

Pe3ysbTaTH eKCIIepUMEeHTY MOXKYTb OyTH BUKOPHCTAHi Ha ITPAKTHIIi /7Tt BUOOPY iHCTPYMEHTIB ITOpiBHSAHHS Bapiamiii apxitextypu CQRS 3 ES.

KirrouoBi coBa: ontumizarist, o6uncaoBaibHUN ekcriepuMeHT, ATAM, DSAV-CQRSES, aHai3 faHux, MopiBHAJIBHUI aHaITi3.
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PO3POBKA METOAY KPOC-ITPOEKTHOT'O HABYAHHA IJIA IIPOTHO3YBAHHA JE®EKTIB IIPOTPAMHOTO
3ABE3IIEYEHHA HA OCHOBI HEUITKUX AJITOPUTMIYHUX MOJEJEH (c. 45-55)

TI. B. PakuraHcbKa, B. B. TIpyc
OG6’€KTOM IOCIIPKEHHS € HEUiTKi aJITOPUTMI4HI MOZiesTi TPOrHO3yBaHHS le()eKTiB IIporpaMHOro 3ade3nedeHHs. [Ipo61eMoro TpafuIliiiHHIX

Moiesielt MaliMHHOTO (IJTMOOKOr0) HAaBYAHHSI 3aJIMINAIOTHCS CKJIaJHICTh Ta iHTepIpeTabesbHICTh. KpiM TOro, Kpoc-pOEKTHE HaBYaHHS
TaKUX Mojesieil moTpeOye BUpIlIeHHS Mpo6JIeMU HEOAHOPIHOCTI BHXIJHOTO Ta LibOBOTO PO3MOAITIB JaHMX. 3aIIPOIIOHOBAHO HEYiTKY



AITOPUTMIUHY MOJeJIb ITPOTHO3YBaHHS Jle(eKTiB IPOrpaMHOro 3abesnedeHHs! 3 iHTerpoBaHUM pO3IIOAIIOM BapiaHTIB peasizanii erariB
Ppo3pobku. Po3po61eHO reHeTHUHO-HeHPOHHUIT MeTOZ, HaJIallITyBaHHSI HEWiTKOI aJITOPUTMIYHOI MO/ieJTi Ha Kpoc-TTpoeKTHi AaHi. Ha BigmiHy Bif
MoJiesiell MalllMHHOTO HAaBYaHHS, iHTepIIpeTabesIbHICTh MOZIesIi IIPOrHO3YBaHHS JJOCSATHYTO 32 PaXyHOK OI{HKYM IIPAaBUJIBHOCTI (ieheKTHOCTI)
€TarliB po3po6KH 32 OTIOMOT'00 HEUiTKUX IIpaBUI. Moziesb Gy/lyeThCs Ha OCHOBI aJITOPUTMIYHUX CTPYKTYP «POO0TA-KOHTPOJIb-AOPOOKa», IO €
aHaJIOroM HeuiTKoi 6a3y 3HaHb. HaslalTyBaHHIO MiJJIAraroTh HeYiTKi OLliHKU fieheKTHOCTI BUKOHAHHS pO60YHX, KOHTPOIBHUX Ta JOPOGOUHUX
oIepaTopiB, [ie paHTU AedeKTiB MOZIEeTIOI0Th PO3IIOALT pecypciB. HaBuasbHa BUOipKa CKIaJaeThCsl HA OCHOBI OIIiHOK ITPaBUJILHOCTI BapiaHTIiB
peasizarii aaropuTMiuHMX CTpyKTyp. BOymoBa iHAumKaropiB BapiaHTiB peasizanii po6G0O4YMX, KOHTPOJIBHHX Ta JOPOOOUHUX OIEepaTopiB
JI03BOJIMJIA BUPILUIUTH IIPO6IeMy HEOAHOPIZHOCTI BUXiJHOTO Ta I[IILOBOTO PO3MOALIIB AaHuX. Ha BifMiHy Bif BiJoOMMX MeTOAiB HaBYaAHHS
HeHpo-HeuiTKUX Mojesiell Ha/jiifHOCTi IporpaMHOro 3a6e3nevYeHHs, CIIPOIEeHHS IIPOLeCy HAJIAIITyBaHHS JOCATHYTO 32 PaXyHOK TpaHchepy
KpOC-TIPOEKTHUX JlaHuX. Ceporo MPaKTUUHOTO 3aCTOCYBaHHS € IMPOTHO3yBaHHA SKOCTI HOBOTO ITPOrPaMHOr0 IPOAYKTY Ha OCHOBI /0CBiLy
3aBEpUICHNX IIPOEKTIB. YMOBOIO BUKOPUCTaHHS € JUCKPETHA aJITOPUTMiYHA MOZEIb IIPOIIECY PO3POOKH.

KurrouoBi cyroBa: nporHosyBaHHs Jie()eKTiB IIporpaMHOro 3abe3redeHH s, HeYiTka aIropuTMiuHa MoJiesIb, KPOC-TIPOEKTHe TpaHChepHe
HaBYaHHS.
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PO3POBJIEHHA METOY ABTOMATH30BAHOI IHTETPAIIIT MOJIEJII TECTYBAHHS «IIEHTATOH»
B KOHBEEP BE3IIEPEPBHOI IHTETPAIIII TA JOCTABKU JIJI1 MIKPOCEPBICHOT'O TIPOTPAMHOTO
3ABE3IIEYEHHA (c. 56-66)

0. M. Ky3emu4, M. M. CeHis

OG6'eKkTOM JIOCHIi/DKeHHSI € mporec Bepudikarii HagiliHOCTI IporpaMHOro 3aGe3redyeHHs 3 MiKpOCEepBICHOI apXiTeKTypolo, sKe
PO3pOO6JISIETHCS TTapajeIbHO JleKiibkoMa KoMaHAamu. [Ipo6aema IoJsirae y BiICYTHOCTI aZlalTOBaHUX 0 MiKpOCepBiCHOI apXiTeKTypH,
€KOHOMIYHO JIOII/TPHUX, METO/[iBaBTOMATH30BaHOI iHTerpariii Mo/iesiefi TeCTyBaHHS y KOHBeepu 6e3repepBHOi iHTerpaniitagocraBku (CI/CD).
Ile MpU3BOAUTH /[0 BUHUKHEHHS «CJIMUX 30H» y cdepi PyHKIioHATPHUX Ta He(YHKI[IOHAJIBHUX BUMOTI Ta HaJMipHi BUTPATH 4acy po3-
pOGHUKIB. ¥ po6oTi po3po6eHO MeTOos aBTOMATM30BAaHOI iHTerpamii Mofesi TecTyBaHHsS «IIeHTaroH» y 6araToCTyIIeHEBUI KOHBEEp
Ge3repepBHOI iHTerparii Ta JAocTaBKu. MeToz peasizye KyMyJSTUBHUI MPUHIUII IIPOTPECUBHOTO PO3IOZIIY IIECTH LIapiB TeCTyBaHHS
MiX 9oTHpMa i3osb0BaHUMU cepefoBumiamu: DEV (po3po6ku), TEST (tectoe), PRE-PROD (meper mpogykrose) Ta PROD (IIpofyKTOBe).
Po3po6sieHni MeToJ| rapaHTye MOKPUTTS BCIiX IIECTH IIApiB Iifi yac KOXKHOI 3MiHU B KOZOBill 6a3i. KiltouoBa 0COGIUBICTh METO/Y I10JISITAE
Yy BUKJIIOUEHHI BIIJIMBY JIFOZICBKOTO (DakTOpy Ha MPUITHATTS pillleHb LIO/[0 3aIlyCcKy TecTiB. Lle /{03BOJIsE JOCATTU IiJIBUINEHHS 3HAYEHb
HaziliHocTi, a came Defect Removal Efficiency (DRE), Toji ik pydyHUil MeTOZ BUSBIISIE B cepeiHbOMY Jinile 27% jedekriB. Pozpobienuit
METOZ] CKOPOYYe Jac, KOJIM PO3POOHUK 3a/[iTHHII B ITPOIieCi 3amycKy TecTiB Ha 70% IOPiBHSHO 3 PyYHUM IiaxomoM. 3a 100 koMiTiB (dikcaris
TTOTOYHOT'O CTaHy BAIIOT0 KOy Ta (aiiliB y JIOKaJIbHOMY PEMO3UTOPii) Ha MicsIlb eKOHOMisl TOPiBHSIHO 3 PyYHUM METO/IOM CTAHOBUTH 37%.
Metop mpuaaTHUi Ui Bepudikamii mporpaMHOro 3a6esnedeHHsT 3 MiKpOCEpPBICHOIO apXiTEKTypolo, sIKeé PO3TOPTAETHCS HA XMapHUX
matdopmax (Amazon Web Services, CILIA; Azure, CIIIA; Google Cloud, CIIIA.) 3 miATpPUMKOIO aBTOMaTH30BaHOT'O TECTYBaHHS Ta KOHTeit}
HepHOI opKecTpariii.

KirouoBi cioBa: MikpocepBicHa apxiTekTypa, KOHBeep OesnepepBHOI iHTerpamii Ta AoCTaBKH, HaJiliHiCTh IPOTrpamMHOr0
3a6e3MeueHHs.
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PO3POBKA MATEMATHUYHOI MOJIEJII /I OLIIHIOBAHHSA PO3MIPY BEB3ACTOCYHKIB HA JAVA TA
SPRING METO/IOM PETPECIMHOT'O AHAJII3Y (c. 67-74)

JI. M. Makaposga, JI. O. JIataHcbKa, A. B. Ilyxaiesud, B. O. Kaipos, M. O. DKypUHCBKHIL

OG’€KTOM JIOCTiZPKEHHs € TMPOILIeC OI[iHIOBaHHS PO3Mipy BeG3acTOCYHKIB, po3pobieHnX MoBOr Java (kpaina moxomkeHHs — CIIIA) 3
BUKOPUCTAHHSAM (peiiMBOpKY Spring (kpaiHa moxomkeHHs — CIIIA).

ITpo6aemMoro, 1110 BUpilryBasach y po6oTi, € MiJiBUILeHHs JOCTOBIPHOCTI OIliHIOBaHHS PO3Mipy Bi/[IOBiIHNX Be63acTOCYHKiB. OlliHIOBaHHS
po3Mipy Be63aCTOCYHKIB, pO3pOOIEHNX MOBOIO Java 3 BUKOPUCTAaHHAM (peiiMBOPKY Spring, € BayKJIMBOIO 33fjadel0 iHXKeHepii MporpaMHOro
3abe3nevyeHHs. Ile 103BoJIsIE OLiHIOBATH HEOOXiZHI YacoBi paMKu AJ1s1 peastizanii dhyHKIioHaLy i JIaHyBaTH GIOZPKET IIPOEKTY.

B pesysprari po6otu Gyna mobymoBaHa MaTeMaTUYHA MOZENb IS OIiHIOBAaHHS PO3Mipy Be6G3acTOCYHKIB Ha Java Ta Spring Ha OCHOBI
HOPMaJTi3ylouoro IiepeTBOPEHHs [IeCITKOBOT0 JlorapudMa, Ta po3pobsieHa BifiNoBiiHA IporpaMa [yt aBToMaTH3allii po3paxyHkis. [lapameTpu
stkocTi mo6yoBaHoi Mogesi: R? = 0.9173, MMRE = 0.1511, PRED(0.25) = 0.7931.

Lle 1O3BOJIMIIO TiIBULIIUTH JOCTOBIPHICTB OI[iHIOBAHHS PO3Mipy TaKMX Be63aCTOCYHKIB, a came: 3MEHIINTH 3HAYeHHS CEPe/IHbOI BeIMYMHU
BiZTHOCHOI TOXMOKH Ta MiBUIUTH PiBeHb IIPOIHO3YBAHHS, @ TAKOXK 3BY3UTHU IIMPUHMU JOBIpUOro Ta MIPOTHO3HOTO iHTePBaJIiB.

ByB 3i6panuii Ha6ip JaHUX, 0 CKJIAJAETHC i3 36 IIPOEKTIB, Ta BUKOHAHA 0ro repejo6po0Ka, sika BKJII0YasIa epeBipky Ha 6araToBUMipHY
HOPMaJIbHICTh PO3IIOZiIY Ta HOpMasliallilo HMUISXOM JiorapudMyBaHHs. Byna moGysoBaHa BiJIoBiHa HemiHilTHA perpeciiiHa Mozpesb. s
MiZIBUIIEHHS JJOCTOBIpHOCTI Moziesii OyB 3aCTOCOBaHMII aJI'OPUTM, 1[0 BKJIIOYAE iTepaliliHe BUJIyYeHHS BUKHIB 3a JJOIIOMOTOI0 KBajpara
Bifcrani MaxasaHo6ica Ta kputepito dimepa. Po3pob6sieHo mporpaMy Ha OCHOBI ITOOYZ0BaHOI HeJTiHIMHOI perpeciiiHoi Mozesti Ta IpoBeIeHO
aHaJIi3 OTPUMAaHUX pe3ysIbTaTiB.

AHazi3 sxocTi moby0BaHOI MoZesi CBIIIUTH Ipo Ti afeKBaTHICTh Ta MOMUIMBICTD 3aCTOCYBAaHHS J/Is1 BUPIIIEHHS 3a7ad OLiHIOBAHHSI
PO3Mipy Bi/[IIOBiIHOrO ITPOrpaMHOro 3a6e3IeYeHHs.

KUrro4oBi cyioBa: oIiHIOBaHHS po3Mipy, HOpMaJlizallisi, HesiHiliHa perpecisi, BUKUJ, Java, Spring, mporpamMmHe 3a0e3rmedeHHs.
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PO3POBJIEHHS IBOPIBHEBOI ATEHTHOI APXITEKTYPH /11 ABTOMATHU30BAHOTO TEHEPYBAHHSA
TA BAJIIZAIIT CXEM KOPUCTYBAIIBKOI'O IHTEP®EMCY BATOHIB 3 BUKOPUCTAHHAM
MYJIBTUMOJAJIBHUX BEJTUKHUX MOBHUX MOJIEJIEH (c. 75-86)

Ivan Dobrovolskyi

O6’eKTOM JIOCTI/PKEHHS € aBTOMATH30BaHe FeHepyBaHHsI Ta BaTiJallisi cxeM iHTep(elicy BaroHiB y cructeMax GpOHIOBAHHS 3TiI3HUYHUAX
KBHUTKIB. PydHe OHOBJICHHS OffHi€l KOHDiryparii 3afimae 61M3bKO 24 TOZMH, 3aJIEXKUTh BiJ| peisiB, morpedye y4acTi imxeHepiB i migBuiye
PU3UK BUPOOHUYUX TTOMUJIOK.

3aIponOHOBAaHO [BODIBHEBY areHTHY apXiTeKTypy. BoHa BKIIOWae pO3MeXyBaHHs MipKyBaHHs i BUKOHAaHHs, MY/JIbTUMOZAJIbHE
TIepeTBOPEHHs CXeM Yy CTPYKTYpOBaHi KoHirypariii Ta getepmiHicTUuHy Bastifiaiito. ApxiTeKTypy rnepeBipeHo Ha ratdopmi Ykp3aaisHuUIL,
110 MiATpUMYye TToHaz 150 KoHdirypartiiit BaroHis i o6¢cyroBye rmoxHas 20 MJIH IAacaXUPIiB Ha PiK.

OrmpanpoBaHo 20 BUPOGHUYMX CXeM Pi3HUX KJIaciB BaroHiB. OfiHa cxeMa IoTpe6GyBajia pyqHOro BUNIpaBsieHHs. [HII Gy yTOUHeHi OAHUM
a60 /IBOMa JIOIATKOBUMU 3ammiTaMu. Yac CTBOPEHHSI HOBOTO THITy BaroHa 3MEHIIHUBCS 3 MPUOIN3HO 24 ToAWH A0 15 XBUanH. CKOpOYeHHS
CTaHOBUTH 6JIU3BKO 99%. IloMicsuHi iHYKeHepHi BUTpaTH 3HU3WINCS 3 TUCSY I0JIapiB 0 MEHII HDXK 5 Jjo1apiB. [HI[U/EHTIB, COPUYUHEHUX
TTIONWHATIIMU MOZieTi, He 3aikcoBaHO.

PimeHHs jae 3Mory IparjoBaTi 3 oHaj, 150 koHdirypanismuy 6e3 3aBaHTa)KeHHs BCiX CXeM B OZJUH KOHTEKCT. BOHO /103B0JIsI€ HeTeXHIYHUM
aZIMiHICTpaTOpaM OHOBJIIOBATH KOHQIryparii mosa pesisHUMM I[MKJIAaMH, 3MEHIIye 3aJeXHICTh Bifi iH)KeHepiB i Mo)ke 3aCTOCOBYBaTHCS
JUISL CTPYKTYpPOBAHOTO I[HM(POBOTO MpPE/CTAaBIeHHs (Di3MYHUX 06 €KTIiB. Pe3ysbraTy 1OKa3yloTh MOMUIMBICTb 3aCTOCYBaHHS areHTHoro Al y
KPUTUYHUX OU(POBUX CepBicax 3a yMOBU 000B’SI3KOBOI BasIijaril epes BIPOBaHKEHHIM. 3aIIpOITIOHOBAHUH Ti/IXi He 3aMiHIOE TIepeBipKy,
a BKJIIOYae 11 710 Iporiecy CTBOpeHHs KOH(irypariil. Ile ckopodye pyuHy iHXKeHepHy po6OTy 6Ge3 3MiHM OCHOBHOIO IIPOTPaMHOIO KOY.
YacTuHA OTepariiiHux [ili Mo)ke BUKOHYBAaTHCS HETEXHIYHUMHM aZiMiHicTpaTopamu, TOAi sIK KOHTPOJIb CTPYKTYpH, (popMaTy i KOpeKTHOCTI
3JIMIIAETHCS 000B’I3KOBUM. ITiaxXin Mocke GyTH BUKOPUCTaHHI y 3aJIi3HUYHOMY KBUTKYBaHHI Ta CyMDKHUX cHUCTeMax, Jie (i3nuHi 06’eKTH
TIOZJAIOThCS SIK UG POBi iHTEepdeiicHi cxemu.

KurrouoBi cyioBa: aBTOMaTH3allisi KBUTKYBAaHHS, PO3MEXXYBaHHS MipKyBaHHS I BAKOHAHHS, BUPOOHMYA BaJiJiallis, KOMIT IOTepHUN 3ip,
6e3cepBepHe PO3rOPTAHHS.
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PO3POBKA IHTEPIIPETOBAHOI'O METO/IY KJIACU®IKAIIIT /IJIsI BUABJIEHHA JE3IHOOPMAIIIL B
OXOPOHI 3/IOPOB'S: BUWJIVYEHHS O3HAK 3 BEJIMKOI MOBHOI MOJIEJII TA AHCAMBJIEBE HABYAHHSA
(c. 87-100)

Vusal Shahbazov, Vagif Mammadaliyev

OG6'eKTOM 1IHOTO JIOCTI/DKEHHS € Jie3iH(opMarist B chepi 0XOPOHU 3/[0pOB>s, II0 IMOIIHUPIOETHCS Yepe3 COoLliaTbHi MepeXxi Ta OHIaifH-Ke-
pesa HOBUH. [le3iHdopMariis crasa ofjHier0 3 Halicepio3HIIINX 3arpo3 /11 OKPEMHUX 0Ci6 Ta CYCIIIBCTB, i BOHAa 0COOIMBO HeGe3MeuHa, KoIn
#ieTbCs IIpo MeAUYHY Ae3iHdopMariiro. 3pocTaHHs KiJIbKOCTI HeTIpaBANBUX MeJUYHNX 3asB B IHTepHeTi MPUTOJIOMIIIIIIO JOCTIiJTHUKIB, a aBTO-
MAaTH30BaHi METOAU BUSBJIEHHS CTPaXKJAIOTh BiJ| KiJIbKOX IIPO6JIEM, TAKUX SIK HU3bKA TOUHICTb, HE3/IaTHICTh MOSCHUTH PillleHHsI, OTPUMaHi
3a JIOTIOMOT0I0 METO/IiB HESIBHOTO IVIMOOKOTO HaBYaHHS a00 CITMPAIOYNCh Ha CYyBOpi TEKCTOBI XapaKTEpHUCTUKU. Y IIiii poOOTi MPOMOHYETHCS
METOJI, 3aCHOBAHMI Ha BEJIMKUX MOBHUX Mojiesisix (LLM) Ta mifxoni mamnaHoro Hapdyauus (ML) /1st TOsICHUMOTO BUSIBJIEHHS Jie3iH(opma-
i B CEKTOPi OXOPOHU 3/10pOB>sI, TA BU3HAYAE aTPUOYTH, BJIACTHBI XUOHUM TBEp/PKEHHSM, TaKi sIK eMOLifiHiCTh Ta pUTOpHUIHE 3a0apBICHHS.
MerTa-1mTyq9HMi iHTeIeKT Besinkoi MoBHOI Moziesti (LLaMA) ciy>KUTb IIapoM /ISt BUSHAYEHHS KJIFOYOBHX XapaKTEPUCTHK, a miaxix ML kiacu-
(ikye TeKCT 3a JOIIOMOroI0 MOsICHEHb. [l iHTepIpeTanii OKpeMUX IIPOrHO3iB Ta BU3HAUYEHHS TOTO, SIKi XapaKTepUCTUKU HAHOIIbIe CIIpHsi-
FOTh NIPUITHATTIO pillleHb 1o/0 K1acudikariil, 6ysu 3acrocoBaHi agntuBHi nosicienHs et (SHAP). Lleil MeToz Ipo/ieMOHCTPYBaB BUCOKI
pesy/IbTaTH Ha JBOX 3araJbHOJOCTYITHUX Habopax AaHUX, JOCATHYBIIN 6amy F1 mpu6ansHo 96%. Bucoka eeKkTUBHICTb MOSCHIOETHCS THM,
110 Me/IUYHA Jie3iH(opMallist CiupaeThest Ha eMOIifHI MaHIMysIAIil Ta IepeKOHINBI PUTOPHYHI MOJieIi, SIKi Bi/Ipi3HAIOTECS Bifi HeHTpasbHO-
r'0 TOHY Ha/lilfHOro MeZIMYHOro KoHTeHTy. Ha BiaMiHy Bif icHyrounx mifxoziB, ki focsiraroTh MOAIGHOT TOUHOCTI 3a OIIOMOTOI0 HEIIPO30PUX
METO/1iB, 3aIIPOIIOHOBAHUI ITi/IXi/| CHMPAETHCS HA iHTEPIIPeTOBaHI 03HAKY Ta Ha/la€ TIOSCHEHHS Ha OCHOBI ITPOrHO3iB. 3aIIpOITIOHOBAHUI METO/,
MO>Ke GyTH 3aCTOCOBAHHI B AaBTOMAaTU30BAHUX CHCTEMaxX MOZiepallii KOHTEHTY Ta iHCTpyMeHTaX MOHITOPUHTY I'POMa/ICHKOIO 3[I0POB>SI.

KorrouoBi ciioBa: BUsiBJIeHHS Jie3iH(opMaltii; MeauaHi (pelikoBi HOBUHU; aHAaJIi3 HACTPOIB; PO3IIi3HABAHHS €MOIIili.
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BU3HAYEHHS BIIMBY CIIEHAPIIB IIEPUG®EPIMHOI IIOTOKOBOI OBPOBKH JJAHHUX Y IIPOMUCJI0OBHX
CHUCTEMAX ABTOMATHU3AIIIT: PEAVKIIIA JAHUX, SATPUMKA TA BUKOPUCTAHHSA PECYPCIB (c. 101-110)

1. JI. KpacHikos, K. C. l'uuiamos, I. I. JIncaueHKO

O6’€KTOM AOCJTi/PKEHHS € TIOTiK TEXHOJIOTIYHHX BUMiPIOBaHb ITic/1s1 06p0OKH Ha ITeprdepiliHOMY By3J1i B TAHITIOTY «00J1aJHAHHS IT0JIbOBOTO
piBHS — nepudepiiinnii Byzon — SCADA — 6a3a jaHux». [Ipo6ieMa ossirae B He[OCTATHIM KiJIbKiCHIN OLiHIIi BIUIMBY clieHapiiB 06po6KU
Ha nepudepiiiHoMy piBHI Ha iHTEHCHBHICTb MOTOKY, YaCOBi XapaKTEPUCTHUKHU Ta HaBaHTA)KEHHS BY3JIiB CHCTEMHU. Y POOOTI pO3IVISAAETHCS
riepudepiifHuI MizIXiz 0 TOTOKOBOI 06POOGKH TEXHOJIOTIYHHX JaHUX IIPOMUCJIOBUX CUCTEM aBTOMaTH3allii. PO3IAHYTO 5 crieHapiiB 06po6Ku
TIOTOKY TE€XHOJIOTIYHUX JAHUX Ha repudepiliHoMy By3si. [IopiBHAIBHMI aHAJTi3 BUKOHAHO 32 KiTBKICTIO 3aIIMCIB Mic/st 06p0oOKH, HACKPI3HOIO
3aTPUMKOI0, KoedillieHTOM pefyKIiil, BApiaTUBHICTIO 3aTPUMKH Ta PeCypCHUM HaBaHTXKEHHM. [IJIsI IIbOTO peai3oBaHO CTeH/, 110 BiJTBOPIOE



repeZlaBaHHs JaHUX BiJj 06J1aJHAHHS I10JIbOBOTO PiBHSA yepes nepudepiitnuii By3oa 1o SCADA-cucremu i 6a3u gaHux. JlocipkeHo 6a30Buit
pexxum 6e3 onTuMisarii, GpispTparito 3a Ioporom 3MiHU, EPiOANYHUN BiI0ip, arperariio y 4acoBoMy BikHi, TofiieBy inmpTpartiito Ta ri6puj-
Hy cxeMy. Yci cuenapii nepudepiitHoi 06po6KU 3MEHIIMIIN iHTEHCUBHICTb ITIOTOKY HMOPIBHSHO 3 6a30BUM pexKMMOM. HalGiiblly peyKiiito
3a6e3meurii EV i DB: 0.976 Ta 0.962. [l;1s1 6isbIIoCTi CrieHapiiB HacKpi3Ha 3aTpuMKa craHoBuiia 71.064-81.197 mc, ayist HYB - 112.457 mc.
HaiimeHury BapiaTUBHICTb 3aTPUMKHU OTPUMaHO A EV - 25.98 Mc i DB - 38.521 mc. 1le OsICHIOEThCS THM, 1110 IIOZIi€Ba Ta IIOPOroBa CeJIeKIis
Bi/icikatoTh (poHOBI 3MiHM curHay. [TonepesHs 06po6Ka 3HIDKYE Mepe)keBe HaBaHTa)KEeHHs 6e3 ITOMITHOT0 301/IbIIIEHHS] HABAHTAXXeHHSI IIepre
(epiitaoro Bysa. Lle 103B0JIsIE pO3IUIAAATH 06POOKY Ha IepudepiliHOMy By3JIi sIK 3aci6 CKOPOYEeHHS JaHUX i (JOPMYyBaHHS KEPOBAHOTO ITOTOKY
11t SCADA-cucteMu Ta 6a3u faHuX. IIpakTUIHe 3HAYeHHs IOJISra€ y BUKOPUCTAHHI OTPUMAHUX Pe3y/IbTaTiB /ISl OPiBHSIBHOTO BUGOPY
crieHapiiB 06pO6KM TEXHOJIOTIYHUX JJAHUX 3 YPaxyBaHHSIM MepexXeBoro Tpadiky, CTabiIbHOCT] 3aTPUMKH Ta pecypciB nepudepiitHoro Bysia.
Kurrouogi croBa: TexHoIOTUHi ZjaHi, MoTokoBa 06pobka, nepudepiiina 06podka, SCADA-cucTema, pefiyKIiis TOTOKY.
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ITPOEKTYBAHHSA APXITEKTYPU CUCTEMHU ABTOMATH3AIIII TPAHCIIOPTYBAHHS I'A3Y HA OCHOBI
CUCTEMO-TUIIOHEHTPUYHOI'O METOAY (c. 111-138)

1. B. ITosaraiiko, JI. M. 3aMiXOBCBKHIL

O6'eKTOM JJOCTi/PKEHHS € ITPOLEC apXiTeKTYPHOTO IIPOEKTYBAaHHS CUCTEMU aBTOMATU3aL{l TPAHCIIOPTYBAHHS I'a3y Ha PiBHI KOMIIPECOPHOI
CTaHIIi1 K MYJIBTHACIIEKTHOI reTepOreHHOI KOMIDIOTEPHO-IIPOrPaMHOI CUCTEMU B Tasly3i aBToMaTHU3allil. [laHa cucremMa IO€HY€E MiICUCTeMHU
pisHOI PyHAMEHTaIBHOI apXiTeKTypHOI prpoju — Bii PLC-mmporpam /1o XMapHMX aHaJIITUYHUX CUCTEM Ta iHpopMaIjiiiHux cucTeM 3 ornepa-
IiiHOTO JIOTIKO¥O.

JocimpkeHHs chOKycOBaHO Ha BUpillleHH] Ipo61eMy TOBHOTH, PeJIEBAHTHOCTI Ta iHTeporiepabeibHOCT] apTedaKTiB apXiTeKTypHOro I1po-
€KTYBaHHS CKJIQ[[HUX KOMIT IOTEpHO-IIPOrpaMHUX CHCTeM aBToMaTu3allii. IcHyroui MeToAu 30cepe/pKkeHi mepeBaykHO Ha OKPEMUX aclleKTax —
MaTepHax IIPOEKTyBaHHs, iHTerpaliii Ta piBHEBOCTi CUCTeM, OIITUMAaIbHOMY KepyBaHHi UM BIIPOBA/KEHHI IIEBHUX MOXJ/IMBOCTEH, HaIIpUKJIaz
JIACIIETYEPCHKOT0 YIIpaBIiHHs. BoHN He (OPMYIOTh €[MHOTO HACKPi3HOT'O IPOLIECY apXiTeKTYPHOI'O IPOEKTYBAHHS CUCTEMU B IIJIOMY.

CyTb OTPUMaHUX PE3yJ/IbTaTiB IIOJISITa€ B (JOPMYBaHHI apXiTeKTypHOI MOjeJsli CHCTEMHU ILISXOM IIPOBE/IEHHS IPOIECy apXiTeKTYpPHOTO
TIPOEKTYBAHHS i3 3aCTOCYBaHHSM CHUCTEMO-TUIIOLEHTPUYHOro MeToAy. ITo6yoBaHa apxiTeKTypHa MOieIb BiIpi3HSIETHCS MPOCTEXKYBAHICTIO
apXiTeKTypHUX apTedaKTiB i BUOOPOM apXiTeKTYPHUX TOYOK 30y 3aJIEXKHO Bifi hyHaMEHTaTbHOI IPUPOJY CUCTEM, YUM 3a6e3IedyeThCs T10-
KPUTTs (PyHIAMEHTATBHUX APXITEKTYPHUX ACIIEKTIB Ta JOCATAETHCS TOBHOTA APXITEKTYPHOTO OMHUCY. Ii MOGY/[0BAHO MUISIXOM MOCIiZIOBHOTO
(opMyBaHHS Ipe/iCTaBIeHb CUCTEMHU 3 PEJIEBAHTHUX TOUOK 30DY.

PeByJ'II;TaTI/I AEMOHCTPYIOTh HAYKOBO-TIPAKTUYHY LLOL[iIILHiCTI) METOAY JJisI KOMIVIEKCHOTO ITPOEKTYBAHHA CKJIQITHUX I'e€TEPOTCHHUX CUCTEM
aBTOMATH3allii, 110 MOEAHYIOTH omepariifiHo-TexHosoriyamni (OT) Ta iHdopmaniiiHo-TexHoMoriyHMi (IT) piBHI. 3 MPaKTUIHOI TOYKH 30Dy,
OTPUMaHi pe3yJIbTaTh MOXKYThb OyTH 3aCTOCOBaHi K pe)epeHTHa apXiTeKTypHa MO/IeJb /ISl BIIPOBa/PKEHHS METOZY.
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PO3POBJIEHHSA ATAIITUBHO-IIPEUKTUBHOI CUCTEMU KEPYBAHHA I'NAPOAUHAMIYHIMUA
PEJXXMMAMM TPAHCIIOPTYBAHHA HA®TH (c. 139-152)

0. B. Kyumucrenko, M. B. IllaBpancbkuid, 10. 5. IIyk

OG6’eKTOM JIOCITiZPKEHHS € MIPOIjeC aBTOMATH30BAaHOI'O KepyBaHHS pOOOTOI0 HACOCHMX CTAHIIH MaricTpaJbHOTO HaTOIpPOBOAY Iif dac
ITyCKy, 3yIIMHKY Ta MiATPYMAHHS THCKIB IIPU IlepeKadyBaHHI Ha(TH. 36ypeHHs pO3IVISAI0OThCS SIK JAeTepMiHOBaHI mapaMeTpuyHi Bapiamil
KoediIieHTa rifpaBaivHOrO OIOpY, 110 3aJIeXKaTh BijJj 3MiHM THCKIiB, BUTPAT, Y TOMY YMCi B’13K0cTi HadTH. Po3pobiieHa crcTeMy KepyBaHHs,
o BUpillye mpo6seMy iHTerpamnii peKypcuBHOI ifeHTH(iKaIil mapaMeTpiB Mozesi 3 NMPOrHO3HUM (HOPMyBaHHSIM KEepYIOUMX BIUIUBIB Y
€IMHOMY KOHTYPi, SIKUI OXOILTIOE ITyCK, OIlepalliiHUil pe)KuM Ta KoMmIeHcallio 30ypeHb. OCHOBHA ifies] aBTOMaTHU3allil MoJsArae y nepejadi
(yHK1Iil KepyBaHHS Ha(TOIIPOBOJIOM BiJ] OIIepaTOPiB HACOCHUX CTAHIIiH /10 IMCIIETIYEPCHKOTO ITyHKTY.

3anpornoHOBaHO a/lalTUBHO-TIPEIUKTUBHY CTPYKTYPY KepyBaHHs, 1IJ0 IO€JIHYEe PEKypCHUBHY ifleHTHdiKaIlif0 mapaMeTpiB, OlliHIOBaHHS
CTaHy Ta ONTHMi3aljiifiHe NporHo3He (HOPMyBaHHS KepyroduMx BILIMBIiB. Cucrema iHrterpye ¢inprp KasMaHa /I OIiHIOBaHHS CTaHIB y
peasibHOMY Yaci Ta MOZy/Ib PEKyPCHUBHOIO OHOBJIEHHS ITapaMeTpiB Mozesi. Ile 3a6e3neuye oHIaiiH-a/lanTallil0 MaTeMaTUYHOI MOZiesli 06’ eKTa
6e3 BTpyJaHHs IIepCOHAITY. 3aCTOCYBaHHS 3aIIPOIIOHOBAHOTO ITiZXOAY 3MEHIIye HAaKOITMYEHHS iHTerpaJIbHOI TOXUOKHY PEeTY/II0BAaHHS BUTPATH
B onepariiiHoMy pexxumi npu6ausHo Ha 87 BifcoTkiB. ITicis cTpubka B’A3KOCTI BUTpPAaTa He BUXOAUTDH 32 MEXi TEXHOJIOTIYHOTO JIOIYCKY
+ 2 BificoTkn. TToKpalIeHHs IKOCTi KepyBaHHSI ITOSICHIOETBCS 3AATHICTIO CHCTEMH ITPOTHO3YBATH JUHAMIKy 00’€KTa Ta KOMIIEHCYBaTH HEBUB
3HA4YEHOCT] /10 iX BIIMBY Ha KepOBaHi 3MiHHi. AJITOPUTM aBTOMaTHU4YHO BiJIpaljbOBye MOBHUI IIUKJI: KEPOBAHUI ITyCK, BUXiJ| Ha onepariitHuit
PEXUM Ta MiATPUMAaHHS TUCKIB Yy 3a[JaHUX MeXaxX. Pe3ysibratit MoxxyTh OyTH BripoBapkeHi B SCADA-crcTeMu HadTolepekadyBaIbHIX CTaHH
i1 3 KepyBaHHSM 3 JJUCIIETYEPCHKOrO ITYHKTY. Ile MiABUIINTE €eKOHOMIUHY e()eKTUBHICTb Ta CTAGLIbHICTD PEXKUMIB TPAaHCIOPTYBaHHS Ha(TH.
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THO3HE KepyBaHHs, MaTeMaTU4YHa MOJieJb.
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