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The process of assessing the condition of destroyed buildings us-
ing aero photographs acquired from unmanned aerial vehicles (UAVs)
has been investigated in this study. The task addressed relates to the
fact that post-war monitoring of territories is complicated by the vol-
ume of satellite and UAV images, which exceeds the capabilities of
expert inspection while the lack of uniform interpretation tools and
domain shift reduce the reproducibility of assessment.

The proposed two-stage neural-network method combines seg-
mentation of buildings and determining the level of building destruc-
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tion on a four-level damage scale: “absent”,

”

minor”, “significant”,
“destroyed”. The “xView2” corpus was used as the source material,
supplemented with authentic marked UAV images.

The “You Only Look Once” (YOLO) segmentation models, ver-
sions v8s and v11n, were used to extract building contours, and the Vi-
sion Transformer (ViT) was used to categorize damage. Experiments
were performed in Google Colab (USA) applying PyTorch (USA) and
Ultralytics (UK). The Mean Average Precision (mAP) was calculated
for segmentation models. The mAP indicators remain acceptable even
in complex urban settings.

For the VIiT classification model, the Precision, Recall, and F1
values above 0.9 were obtained. The values achieved are attributed to
the combination of a two-stage architecture and sample balancing.

The devised method is applicable to satellite and UAV images; un-
like existing solutions, it retains stability under domain shift. The re-
sulting models could be implemented as a basic module in geographic
information systems and decision support systems, enabling practical
use of this study’s results. For correct operation, sufficient resolution
and representativeness of the training sample are required.

Keywords: UAVs, aerial photography, YOLO, ViT, neural-net-
work classification of damage, assessment of damage to buildings.
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The feasibility of applying computer vision sequences to automat-
ically determine the composition of heterogeneous disperse systems,
using emulsions as a case study, has been considered. This expands
the analytical framework, reduces human factor impact on analysis
accuracy and reliability, as well as improves processing speed.

During the study, zero-shot segmentation was performed on
microscopy images using four different segmenters. The resulting
segments were then fitted to circles using a bounding volume (BV)
approach. Segmentation effectiveness was evaluated with the Inter-
section over Union (IoU) metric by comparing results to manually
annotated masks provided by an operator.

The average IoU values for the applied segmentation models
range from 0.64 to 0.68. Applying the BV technique improves agree-
ment with reference masks; specifically, the average IoU fitted to
circles reaches approximately 0.75.

The overall effectiveness of applying the proposed automatic
system in the form of a segmentation and bounding volume sequence
was determined by analyzing the emulsion droplet diameter distribu-
tions. Comparison of the distributions showed that the data obtained
using the automatic system are consistent with the operator’s data for
fractions larger than 15 px. However, the automatic system underesti-
mates the share of fine fractions, which leads to a systematic shift in
the integral assessment.

Importantly, it was established that applying the BV method to
each individual mask obtained from segmentation is approximately
40-60% faster than analyzing a single combined mask. This analysis
of individual masks is also practically more useful in cases involving
touching droplets.

Keywords: image segmentation, emulsion analysis, computer
vision, droplet distribution, droplet diameter.
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The object of this study is text-based news content distributed
through online media and social media platforms, presented as vector
objects formed on the basis of unstructured text data and used for sub-
sequent automated analysis. The problem solved in this study is the
limited effectiveness, stability, and generalizing ability of traditional
machine learning methods in detecting fake news, especially in con-
ditions of heterogeneous datasets, noisy textual characteristics, and
dynamically changing linguistic patterns, which negatively affects the
quality of classification.

The article proposes a method for improving the efficiency of ma-
chine learning based on the combined use of SVM and the AdaBoost
algorithm. To form an informative representation of text data, com-
plex preprocessing and feature extraction using the TF-IDF model are
used. The experimental verification of the method was performed on
four open datasets: ISOT, Kaggle, News Trends and Reuters.

The results show that the proposed SVM ensemble model with
AdaBoost is superior to the basic SVM classifier and a number of tradi-
tional algorithms. Accuracy increased from 0.8175 for the base model
to 0.83 for SVM+AdaBoost, while memorization increased by 4.02%,
average memorization accuracy increased by 2.22%, and the F1 index
increased by 1.84%, while the stability of the test accuracy decreased
only slightly by 0.19%. The improvement is explained by AdaBoost’s
adaptive enhancement of the contribution of hard-to-classify objects
and a reduction in the number of errors with moderate computational
complexity.

The developed approach can be effectively applied in automated
systems for monitoring news content and social networks in the pres-
ence of marked-up text data and limited computing resources.

Keywords: fake news, social media, infodemy, machine learning,
automatic detection of misinformation.
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This study considers binary software samples that operate and
control unmanned aerial vehicles (UAVSs). The task addressed is to
detect vulnerabilities in UAV software given the absence of applica-
tion source code.

An improved method for automated vulnerability detection has
been proposed, as well as a corresponding algorithm, a universal
instruction template, and an architectural model for automated
vulnerability search involving the capabilities of large language mod-
els (LLMs). Compared to the fuzzing method, the proposed method
provides an average increase in accuracy to 94.7% while reducing the
analysis time by 4 times.

The method proposed for detecting UAV software vulnerabilities
integrates binary analysis tools with the capabilities of logical infer-
ence and LLM pattern recognition. The corresponding algorithm for
detecting UAV software vulnerabilities consists of processing stages,
static analysis, logical inference using LLM, verification, correlation
with known vulnerabilities, and reporting. The instruction template
is independent of the features of the sample and tools and provides
accurate logical conclusions. A new architectural communication
model based on the Model-Context Protocol (MCP) provides univer-
sal interaction between LLM and decompilation tools.

A comparative analysis of the method’s applications for differ-
ent implementations of cloud LLMs was carried out. Key advantages
include the generation of detailed vulnerability reports, decreasing
analysis time from hours to minutes through automation, as well as
reducing the qualification requirements for reverse engineers who
perform the analysis. The proposed solutions enable proactive secu-
rity assessment of UAV software, as well as automated vulnerability
detection.

Keywords: UAV firmware analysis, LLM-driven binary vulner-
ability analysis, MCP protocol, binary analysis context extension.
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The processes of designing and supporting e-Banking systems built
using a microservice architecture are considered in this paper, taking
into account the need to ensure an appropriate level of software quality
attributes. The study resolves the task of integrating knowledge-oriented
models and intelligent methods into model-technological tools required
for developing a microservice architecture for systems of this class.

The key approaches and principles of microservice architecture
design, as well as the limitations of their application in the e-Banking
domain, have been investigated. The architecture has been designed;
a prototype of an e-Banking system fragment was developed using the
defined model-driven technological framework, followed by experimen-
tal evaluation of its quality metrics. The results demonstrate that the
combination of microservice architecture, architectural patterns, and
intelligent methods eliminates the shortcomings inherent to monolithic
e-Banking systems and provides the required software quality levels.

The key features of the proposed approach include the integration
of knowledge-oriented models and intelligent approaches into the de-
signed architecture, as well as the adaptation of microservice architec-
ture design patterns to the requirements and operational specificity of
e-Banking systems. That made it possible to improve the performance
and reliability indicators compared to monolithic architectures, which
remain widely used in the development of such systems.

In practice, the proposed microservice architecture and the re-
searched implementation tools could be applied while designing new
e-Banking systems or when upgrading existing ones.

Keywords: internet-banking, domain modeling, microservice
architecture, software, metrics, quality.
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This paper investigates the process that builds a subject-specific
training dictionary for training a chatbot involving generative artifi-
cial intelligence. The task addressed is to reproduce the structured
vocabulary characteristic of the relevant subject area from subject-
specific knowledge when interacting with a chatbot.

The result of this study is the construction of a model for the
process that sequentially manages independent user requests. The
model made it possible to estimate the mathematical expectation
of the stage number at which the processing of the request by the
chatbot is completed.

Based on the constructed mathematical model, linear and logical-
probabilistic models for building a specialized dictionary have been
proposed. The linear model searches for a combination of words by
sequentially searching for terms. The result of this approach is the
comparison of a keyword from the query with the corresponding term
or word form from the dictionary. The logical-probabilistic model is
based on the target cell — a probable word from the user’s query. This is
explained by the possibility of defining a word that agrees with the term
of the XML dictionary and has maximum relevance to the user query.

A methodology and algorithm for building a specialized diction-
ary have been suggested. The tests made it possible to obtain average
signature values for the response at an error of 0.004%, as well as
ensure the stability of the results. In practice, this could be used under
the conditions of forming a probability distribution of possible word
combinations for generating a response.

The proposed approach could be used in practical tasks of chat-
bots’ domain adaptation, in particular at project support portals and
in scientific libraries, as well as for improving intelligent dialog sys-
tems focused on the formation of refined user queries.

Keywords: large language model, subject-specific knowledge,
terminology management, semantic consistency.
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This study considers semantic spaces of n-grams (unigrams, big-
rams, and trigrams) formed from natural language texts. The problem
under consideration is related to the limitations of conventional ap-
proaches, which use semantic spaces of a fixed high dimensionality
without taking into account their internal geometric structure. An
experimental study of the internal dimensionality of vector represen-
tations of linguistic objects used in natural language processing tasks
was conducted.

To solve the set task, graph algorithms for estimating internal
dimension were applied. These algorithms are based on the analy-
sis of minimum spanning tree statistics, allowing for estimates of
both Hausdorff and topological dimensionalities. The experimental
studies were conducted on corpora from national literatures in six
languages — Russian, English, Kazakh, Kyrgyz, Tatar, and Uzbek -
belonging to different typological groups. Vector representations of n-
grams were formed using singular value decomposition of the context
matrix, which allowed the dimensionality of embedding spaces to be
varied without retraining the models.

The results revealed consistent differences in the intrinsic dimen-
sionalities of semantic spaces of the studied languages and confirmed
their multifractal nature. Interpretation of the findings suggests that
the identified differences are due to the typological and structural
features of the languages. The obtained estimates are robust to noise
and changes in the dimensionality of the embedding space, ensuring
the reproducibility of the results.

The practical significance of this work relates to the possibility
of using intrinsic dimensionality as an engineering parameter in the




design and optimization of natural language processing systems to

reduce computational and resource costs.
Keywords: intrinsic dimensionality, semantic spaces, graph al-
gorithms, fractal structure, vector representations.
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This study investigates the process that controls the IT project
configuration.

The task addressed is early identification of configuration
items (CIs) within an enterprise management information sys-
tem (IS). Research in this area is aimed at solving the task of early
identification of services when refactoring software systems. Up to
now, the application of artificial intelligence methods to define CIs
has not been studied in detail.

To solve the task of early identification of IS CIs, the density-
based clustering algorithm Density-Based Spatial Clustering of Ap-
plications with Noise (DBSCAN) was adapted. The adapted DBSCAN
was used to early define CIs in the functional task “Formation and
maintenance of an individual plan of a scientific and pedagogical
employee at a department”. As initial CIs, 10 functions and 12 enti-
ties in the database of the task were considered. The result is the sets
of clusters that describe monolithic, modular, and service-oriented IS
architectures.

A comparative analysis of the use of DBSCAN, Divisive Analy-
sis, Agglomerative Nesting, Chameleon, and k-means methods and
algorithms for solving the task of early identification was carried out.
The criteria “Cumbersome solution” and “Identification of separated
CIs” were used for comparison. The application of DBSCAN made it
possible to form a solution from one (monolithic and modular archi-
tecture) or two (service-oriented architecture) clusters and to detect
separated CIs. These values of the proposed criteria are the best for
the selected group of clustering methods and algorithms.



Implementing the results makes it possible to automate a proce-

dure for synthesizing the description of IS architecture. This automa-

tion would improve the quality of IS development by identifying a

set of architectural entities of this IS for its design. This set is much

smaller than the set of elementary IS functions.

Keywords: information system, configuration element, dense-

based clustering, DBSCAN algorithm, Chebyshev distance.
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The object of the study is the automation of accounting and
reporting of scientific activities in educational organizations. The
problem addressed is the inefficiency and high labor intensity of
existing approaches, as well as the limited adaptability of available
solutions to institutional needs. With the digitalization of educational
organizations, there is a growing demand for effective information
systems that automate accounting processes and generate reports
on academic and pedagogical activities. Existing solutions, mainly
international and local Enterprise Resource Planning (ERP) systems,
offer extensive functionality but are complex, resource-intensive, and
poorly adapted to educational institutions.

A modular information system was designed and implemented,
managing data on staff, publications, and awards, with a unified data
model and automated report generation. The essence of the results
lies in the development and validation of the SciTrack (Republic of
Kazakhstan) system, which integrates all scientific activity data into
a single structured environment and ensures automated processing
and reporting.

Its modular design and centralized database eliminate data du-
plication, reduce manual work, and accelerate report preparation.
SciTrack is easy to customize, simpler to implement than traditional
ERP systems, and automatically calculates summary indicators, such
as total publications and awards. Standardized data structures, cen-
tralized storage, and automated algorithms implemented in Python
with a Tkinter interface explain these results.

The system improves reporting efficiency, reduces labor costs,
and enhances analytical quality, demonstrating practical value for ed-
ucational organizations. It can be deployed in universities with basic
information technologies infrastructure requiring regular monitoring
of research performance.

Keywords: information system, Python, Tkinter, reporting auto-
mation, smart technologies.
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The object of the study was a modular large-scale urban VR
system designed for real-time standalone execution. The study ad-
dressed the absence of an engineering asset based on modular design
and rule-based geometric reduction for developing large-scale urban
virtual reality (VR) environments that preserve navigation-relevant
realism under standalone real-time performance constraints. Exist-
ing study primarily focused on small-scale scenes or treated realism
as a global aesthetic property without systematic resource allocation
strategies for city-scale environments.

To solve this problem, a rule-based geometric reduction asset
grounded in selective realism was developed and experimentally vali-
dated. Architectural objects were classified by spatial and functional
significance (Classes A-C), and interior accessibility levels were intro-
duced to regulate geometric complexity. A modular urban prototype
comprising more than thirty architectural assets was implemented on
a unified metric grid.

Geometric reduction decreased vertex count from 49,114 to 4,033
and polygon count from 89,840 to 5,615, representing more than a
fifteenfold complexity reduction while preserving object hierarchy.
Experimental validation (n = 20) demonstrated high perceived spatial
clarity (5.9/7), low navigation error rate (1.3 errors), mean comple-
tion time of 4.8 + 1.2 minutes, and 18% average route deviation. The
framework proved applicable to standalone VR education scenarios
under strict rendering constraints.

Keywords: selective realism, rule-based geometric reduction,
navigation metrics, immersive STEM education.
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The study focuses on distributed control systems managing
objects affected by varying and unpredictable delays, both in ter-
restrial and space applications. It examines how these delays impact
the stability and accuracy of remote control systems, especially in
environments with variable transmission times. The main issue ad-
dressed is instability caused by variable delays in IoT-based control
systems, which affect both terrestrial systems (such as smart homes
and industrial automation) and space missions (such as controlling
space objects from Earth). The challenge is ensuring stable and accu-
rate control despite unpredictable delays in communication channels.

A new control system design is proposed, incorporating a unique
controller structure with a bypass channel to ensure stability under
variable delays. The system was validated through mathematical
modeling, showing a maximum overshoot of 3% in the PID configu-
ration and near elimination of overshoot with the bypass channel. It
outperforms traditional methods like the Smith predictor, which fails
when delays deviate by as little as 1-3%. The proposed system ensures
stable and accurate control in both terrestrial IoT applications, effec-
tively handling unpredictable delays and maintaining performance in
real-time environments.

Keywords: Internet of Things, PID-regulators, control, control-
lers, negative feedback, non-stationary objects, time delay, space
systems.
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This study investigates processes related to automatic optimal
control over additional wind propulsion systems, propeller, and rud-
der as a single structure of vessel’s actuators.

The maritime industry faces significant challenges because of
increasingly stringent legislative requirements for reducing emis-
sions of harmful substances into the atmosphere and improving the

climate. Among the wide range of technologies and fuel solutions
considered in this context, one of the most promising ones are wind
propulsion systems, which can significantly reduce fuel consump-
tion by vessels and, as a result, decrease emissions of greenhouse
gases and other harmful substances into the atmosphere. In known
solutions, each sail of a wind propulsion system is equipped with a
system of automatic optimal guidance to the wind, which allows for
maximum utilization of wind energy.

This work considers the issues of additional reduction of fuel
consumption by a single-propeller conventional vessel with a wind
propulsion system when moving along the route, in comparison with
known solutions. The results are attributed to the use on-board con-
troller in the vessel movement control system; to the calculation, at
each step of the on-board controller, of optimal controls for the wind
propulsion system, propeller, and rudder as a single structure of ves-
sel’s actuators. Optimal controls are found by solving the problem of
conditional optimization of the objective function with constraints on
equalities and inequalities type in the on-board controller. This allows
for an additional 11% reduction in fuel consumption compared to
the prototype and, at the same time, providing the necessary steering
forces and torque to maintain a vessel’s desired movement along the
route. Results can only be achieved if the on-board computer control
system has sufficient power.

Keywords: additional wind propulsion systems, energy efficien-
cy, conditional optimization, unified structure of actuators.
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PO3POBJIEHHA HEMPOMEPEXEBOI'O METOY OIIIHKU CTAHY 3PYWMHOBAHUX BYIIBEJIb 3A 30BPAXKEHHSMU 3
BE3INIVIOTHUX JIITAJIBHUX AITAPATIB (c. 6-16)

0. B. Masypernp, M. O. MorgaHoBa, M. O. Illypumna, O. B. Co6ko

OG6’eKTOM JIOCTIi/PKEHHS € TIpoliec OIiHIOBaHHA CTaHy 3pyiiHOBaHUX OyzliBesb 3a aepooTo3HiMKaMM 3 Ge3MiJIOTHUX JIiTaTbHUX amapa-
TiB (BILIA). IIpo6sieMa, 1110 BUPIIIyBaJIach: MiCAIBOEHHNN MOHITOPUHT TEPUTOPIi YCKIAJHIOETHCST 06CSATOM CYIyTHUKOBUX i BILJIA-3HIMKIB,
10 MepeBUIIlye MOMUIMBOCTI OIVIIZy €KCIEPTOM, a BiICYTHICTh iHCTPYMEHTIB OZHODIAHOI iHTepHpeTawii Ta JOMEHHUN 3CYB 3HIDKYIOTD Bif-
TBOPIOBAHICTh OIiHFOBAaHHS. 3aIIPOIIOHOBAHUI JBOETAITHUI HEHIPOMEpeXKeBUI METOZI ITOE/JHY€E CEIMEHTAIli0 3a0yJ0BU Ta BU3HAYEHHS PiBHS
pyliHyBaHHsI Gy/iiBesIb 32 YOTMPUPIBHEBOIO IIKAJIOKO ITOLUIKOKEHD: «BiZICYyTHI», «He3HAYHI», «3HAYHI», «3pyHHOBaHO». SIK BUXiZHUI MaTepiat
3aCTOCOBAHO KOPITYC «XView2», TOTIOBHEHUH BJIACHUMU PO3MideHUMU 3HiMKamu 3 BILJIA.

Jln1sl BUAiJIeHHS] KOHTYpiB Oy/iiBesIb 3aCTOCOBAHO cerMeHTaniitHi Mozeni «You Only Look Once» (YOLO) Bepciit v8s i v11n, a 151 K1acu-
(ixanii momrkoprens — Vision Transformer (ViT). Excniepumentu BukoHaHo B Google Colab (CIIIA) 3 Bukopucranusam PyTorch (CIIIA) Ta
Ultralytics (Besnka Bpuranis). 151 cerMeHTaLiilHUX Moziesielt o6uuncieHo Mean Average Precision (mAP). [Toka3HUKH MAP 3ayIMIIal0ThCS
TIPUHHATHUMH HaBITh y CKJIA[HUX ypOaHi30BaHUX CI[eHaX.

Jlns kiacudikanifinoi mozgeni ViT orprMaHo 3HadeHHs Precision, Recall Ta Fi-mipu monaz 0.9. JJocsATHyTi 3HaYeHHS MOSICHIOIOTHCS T10-
€/IHAaHHSIM /IBOETAITHOI apXiTeKTypH Ta GalaHCyBaHHSM BUOipKH.

Po3po6iieHHiT MeToz| 3aCTOCOBHUI 110 CyIyTHUKOBUX i BIIJIA-3HIMKIB, Ha BiMiHy Bifi icHyrouMx pilieHs, 36epirae cTifikicTb Ipu 0OMeH-
HOMY 3cyBi. OTpUMaHi MoJiesTi MOXKYTh OyTH BITPOB/KeHi sIK 6a30BHUIT MOZY/Ib Fe0iH(MOPMAIifHUX CUCTEM Ta CUCTEM ITiATPUMKU MPUHHATTS
pinreHs, 3a6e3Meuy0Yr MpaKTHYHe BUKOPUCTAHHS Pe3y/IbTaTiB po6OTH. [[71s1 KOPEKTHOI po60TH HEOOXi/IHI AOCTATHS PO3/iIbHA 3[aTHICTh Ta
peNpe3eHTaTUBHICTh HABYAIBHOT BUGIPKU.

Kurrouogi ciroBa: BILUTA, aepodorosnimkn, YOLO, ViT, HelipomeperkeBa kiacudikaliist pyiiHyBaHb, OIiHIOBAHHSI ITOMIKOZXKEHb Oy/1iBeJIb.

DOI: 10.15587/1729-4061.2026.352589
PO3POBKA CUCTEMU AHAJII3Y JUCIIEPCHOT'O CKJIAZTY EMYJIBCIF 3 BAKOPUCTAHHAM METO/IB MAIIIMHHOI'O
30PY (c. 17-24)

B. B. Kocenko, A. II. KoporuHcpkuii, O. O. CeMiHChKUIT

V po6oTi po3IJIsi/IaeThCS MOXKJIMBICT 3aCTOCYBAaHHSI TIOCJIJOBHOCTEI METO/[iB MAIIMHHOTO 30Dy /IS aBTOMaTHYHOTI'0 BU3HAYEHHS CKJIa/ly
HEOJHOPIIHUX JUCIIEPCHUX CHCTEM Ha IPUKJIAJi eMysIbCiil. Lle po3mupioe aHaTITUIHY 623y, 3MEHIITy€e BILINB JIIOACHKOTO0 (haKkTOpy Ha TOYHICTD
i HagiiHICTH aHAI3y Ta miABHIIye Horo mBuAKoAI. ITif Jac gocmimkeHHs as poTorpadiit Mikpockorii BUKOHaHO zero-shot cermeHTariiro 3a
JIOIIOMOT'0I0 YOTHPBOX CerMeHTaTopiB. OTpUMaHi CErMEeHTH allPOKCHMOBAHO KoJIaMU Ha 0CHOBI MeTozy bounding volume (BV). EdexTuBHicTb
cerMeHTanii oriHeHo 3a kpurepiem Intersection over Union (IoU) HUIIXOM IOPiBHSIHHS Pe3y/IbTATiB i3 MackaMu, pO3MiueHHMMHU OIlepaTo-
poMm. Cepezni 3HaueHHs [oU /11 BUKOPHUCTAaHUX MoJiesieii cTaHOBJATE 0,64-0,68. 3acTocyBaHHs BV mifIBUINye y3rof)KeHICTh 3 eTaJIOHHUMU
Mackamu: cepeziHe IoU micsis anmpoxcuMariii KoJlaMu CTaHOBUTB 6113bKO 0,75. 3araypHa e(heKTHUBHICT 3aCTOCYBaHHS 3aIIPOIIOHOBAHOI aBTO-
MaTUYHOI CUCTEMU Y BUIVIAZL IOC/IiIOBHOCTI cerMeHTallil Ta BV BU3Havyasacs LIJIAXOM aHaJli3y pO3IIOJiJIiB Kpaliejib eMYJIbCii 3a liaMmeTpaMu.
TIopiBHAHHS PO3NOIIB IIOKa3aJ1o, 10 JaHi OTpUMaHi 3 BUKOPUCTAHHSIM aBTOMAaTHUYHOI CUCTEMH Y3TOfKYIOeThCsI 3 IAaHUMU ollepaTopa sl
¢pakuiii 3 poamipamu noHag 15 px. OFHAK ITPU BUKOPUCTAHHI aBTOMAaTUYHOI CUCTEMH 3aHIKYETHCS YacTKa ApiOHUX (pakiiiii, 1o mpu3Bo-
JIATB 10 CUCTEMATUYHOTO 3CYBY iHTerpaJbHOI OL[iHKH. TaKo)K BCTAHOBJIEHO, 10 aHaJli3 METOAOM BV okpemMo K0)KHOI MacKH, OTPUMAHOI ITicJIsg
cermeHrarii, meumuii Ha 40-60%, HDK aHAs3 ofHiel 06’eqHaHOI Macky. Takuil aHATI3 OKPEMUX MACOK TaKOXK ITPAKTHMYHO KOPUCHIIIH y
BUIIa/IKaX KOHTAKTYy KpaIleJb.

KurrouoBi croBa: cerMeHTallisi 306paXkeHb, aHaJIi3 eMyJIbCii, MAIIMHHNN 3ip, PO3IOALN KpareJsb, JiaMeTp Kparuii.
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PO3POBKA AJITOPUTMY KJIACU®IKAIIT TA METOAY IMIACUJIEHHS /11 BUABJIEHHA ®EMKOBHUX
HOBUH: ®IVIBTPAIIIA TA OPIEHTAILIA (c. 25-35)

Zhanna Suimenbaeva, Pramod Kumar Aylapogu, Ruslan Kassym, Arai Tolegenova, Begaidar Sarsekulov, Nurlan Suimenbayev,
Yerdaulet Beibit, Akmaral Tlenshiyeva, Ayaulym Kassym, Mussapirova Gulzada

OG6’eKTOM IIHOTO JOCITI/PKEHHS € TEKCTOBUII HOBUHHUU KOHTEHT, III0 PO3ITOBCIOKYETHCS Yepe3 OHIAalH-Me/jia Ta M1aT(GopMH COI[iaTbHUX
MepeX, MPe/ICTaBIeHNN y BUIJISAAI BEKTOPHUX 00 €KTiB, cC(DOPMOBAaHMX Ha OCHOBI HECTPYKTYPOBAHMX TEKCTOBHX JIAHHUX Ta BUKOPHUCTAHUX
JUTSI TIOZAJIBIIIONO aBTOMATU30BaHOTO aHastizy. IIpo6siema, 1110 BUPILIyETHCS B IIbOMY AOCI/PKEHHI, IoJIsirae B 0OMe)xeHiil epekTHBHOCTI, cTa-
GiJIBHOCTI Ta y3arajJbHIOIOUIN 34aTHOCTI TPAAUIIITHUX METOAIB MAlIMHHOTO HABYAHHS y BUSBJIEHHI (DeIKOBUX HOBUH, OCOOJIMBO B YMOBAX
HEOJHOpPiHNX HAOOpPiB JaHUX, 3alIyMJIEHUX TEKCTOBUX XapaKTEPUCTHK Ta JUHAMIYHO 3MiHHMX JIHI'BICTUYHUX IIAaGJIOHIB, 110 HETATUBHO
BIUIMBAE Ha SIKiCTh KIacuikariii.




¥V crarTi IPONOHYETHCS METOZ MiIBUIIEHHS e()eKTUBHOCTI MAaIIMHHOIO HABYaHHS Ha OCHOBi KOMOGiHOBAaHOT'O BUKOpUCTaHHSA SVM Ta aj-
roputMy AdaBoost. [l ¢popMyBaHHS iH(HOPMATHBHOIO IPEJICTaBIEHHS TEKCTOBUX JJaHUX BUKOPHCTOBYEThCS CKJIa/{HA TIOIIepeiHs 00pobKa
Ta BUWIy4eHHsI 03HaK 3a goroMoroio Mmozesi TF-IDF. ExcrieprMeHTaIbHa IlepeBipka MeTofy OyJia MpoBefieHa Ha YOTUPhOX BiAKpUTHX Habopax
nmanux: ISOT, Kaggle, News Trends Ta Reuters.

Pe3ysibTaTH MOKa3yloTh, 10 3aIIPOITIOHOBaHA aHcambieBa Mozierb SVM 3 AdaBoost mepesepirye 6a30Buit kiacudixarop SVM Ta HU3KY
TpaguIiitHux asroputmiB. TounicTh 36inbuIMUIaca 3 0,8175 fuis 6a3oBoi Mogeni o 0,83 it SVM-+AdaBoost, Tofi sk 3aram’siTOByBaHHS
36ibImIIocs Ha 4,02%, cepe/iHst TOYHICTh 3araM’iTOBYBaHHS 30i1bliruiacst Ha 2,22%, a inziekc F1 36inbmnBes Ha 1,84%, Tofi ik cTabiibHICTh
TOYHOCT] TeCTy 3HU3MJIACS JINIIe He3HauyHo Ha 0,19%. ITokpalieHHs MOSCHIOEThCS aIalTUBHUM ITOKpaIleHHsIM AdaBoost BHeCKy Ba)KKO KJIa-
cr(ikoBaHUX 00’ €KTIB Ta 3MEHIIEHHSIM KiJIbKOCTi ITOMUJIOK TTPH TOMipHiil 06UHMCITIOBATIBHII CKIIaTHOCTI.

Pospo6uieHuit mizixis Moxke 6yTH e()eKTHBHO 3aCTOCOBAHMII B aBTOMAaTH30BaHUX CUCTEMaX MOHITOPUHI'Y HOBUHHOT'O KOHTEHTY Ta COIliaJIb-
HHUX MepeX 33 HassBHOCTi pO3MiYeHNX TEKCTOBUX IAHMX Ta 0OMEKEHHUX 00UMCITIOBAIBHUX PECypCiB.

KorrouoBi ciioBa: peifkoBi HOBHHY, COLliaIbHi Mepexi, iHpomeMist, MaIIHHEe HABYAHHS, aBTOMaTHYHE BUSBICHHS Jie3iH(opmarrii.
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BUABJIEHHA BPA3JIMBOCTEM 3A JJOIIOMOI'OX0 BEJIMKUX MOBHHUX MOZEJIEN ¥ IIPOTPAMHUX
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A. B. BoituexoBchkuii, I. B. Cthomoukina, P. Sun, J. Xie, M. 1. Lisin, O. M. HoBikoB

OG6’eKTOM JIOCTI/PKEHHST € GiHAPHI 3pa3Ku mporpamMHoro 3a6esnedents (I13) aust GyHKI[iOHYBaHHS Ta KepyBaHHS Ge3MIOTHUMHU JIiTaIb-
HUMH anapatamu (BrijIA). Posmisgaersest mpo6sieMa BUSIBIEHHST BpasinBocTeil y 113 BrJIA 6 yMOBax Bi/ICyTHOCTI BHXIZHOTO KOy 3aCTO-
CYHKIB. 3aIlpOIIOHOBAaHO yAOCKOHAJIEHUII METOJ, aBTOMaTHU30BaHOI'O BUSIBJIEHHs BPA3JMBOCTEl Ta BiJIOBIJHUII aJropuT™M, yHiBepcaJabHUN
malb/IoH IHCTPYKIiH, apXiTeKTypHY MoZesb [y aBTOMAaTH30BAHOIO TIOLIYKY BPA3IMBOCTEHl i3 3aIydeHHAM MOXJIMBOCTEH BEJMKHUX MOBHUX
mozeneit (LLM). [TopiBHSIHO i3 MeTOZOM (ha3uHTY 3aIPOIIOHOBAHUI METO/ 1€ 8 CEPESHBOMY ITiBUILEHHS TOYHOCTI 0 94,7% MIPU CKOPOYEHHI
4acy aHaJli3y B 4 pasHu.

3anponoHOBaHUI MeTOJ| BUSIBJIEHHS BpPa3JIMBOCTell IporpaMHoro 3abesredeHHsi BIIJIA iHTerpye iHCTpymMeHTH GiHapHOro aHasizy 3
MOXUIMBOCTSIMU JIOTIUHOTO BUBOZLY Ta PO3ITi3HaBaHHs MaTepHiB LLM. BinoBigHMii aIropuT™ BUSIBJIEHHS BPa3IMBOCTE IIPOrpaMHOro 3a6e3-
redeHHs1 BIIJIA CKJ1a/la€Thest 3 €TaIiB 00pOOKY, CTATUYHOTO aHaJTi3y, JIOTTYHNUX BUBOJIB 3a lorioMoroio LLM, nepeBipku, KopeJsiii 3 Biomu-
MM BPa3JIMBOCTSMH Ta 3BiTyBaHHs. 1I1a6I0H iHCTPYKIIiil He 3aIeXKUTH Bifj 0cOOIMBOCTEl 3pa3Ka Ta iIHCTPYMEHTIB i 3a6e3Iedye TOUHi JIOTiuHi
BHCHOBKH. HoBa apxiTeKTypHa Moyieslb KOMyHiKallil Ha OCHOBi IIpoTokosy «Mozesnb-Konteker» (MCP) 3a6e3meuye yHiBepcaabHy B3a€MOZi0
Mix LLM Ta iHCTpyMeHTaMU JeKOMITiJISALIT.

3pificHeHO OPiBHAIBHUM aHaJi3 3aCTOCYBaHb METO/A IS Pi3HUX peaizariiii xmapHux LLM. Kirro4oBi mepeBary BKJIIOYAIOTh FeHepariito
JIeTaTbHUX 3BiTiB PO BPa3IMBOCTi, CKOPOUEHHS Yacy aHaIi3y 3 TOAWH JI0 XBUJIMH 3aB/IIKA aBTOMATH3AaIlii Ta 3HMKEHHs BUMOT /10 KBasTi(ika-
il imxeHepiB-peBepcepiB, AKi IPOBOJATH aHAI3. 3aIIPOIIOHOBaH] pillleHHs pOOJIATh MOXUINBOO ITPOAKTHUBHY OI[iHKY Ge3IIeKH IIPOrpaMHOTr0
3abe3nevyeHHs BriJIA.

KorrouoBi ciioBa: anasi3 mpomnBok 113 BrijIA, LLM-kepoBaHMii 6iHapHUIT aHAIi3 Bpa3auBocTel, mpoTokoa MCP, po3mnpeHHsT KOHTEK-
cTy 6iHapHOTO aHaJIi3y.
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PO3POBKA IHTEJIEKTYAJIBHOT'O MOAEJ/JIBHO-TEXHOJIOTITYHOTI'O IHCTPYMEHTAPIIO JIJI1 CHCTEM
E-BAHKIHTY HA OCHOBI MIKPOCEPBICIB (c. 48-57)

T. I. Maac, M. B. Tkauyk

OG6’eKTOM JOCTIPKEHHS € MPOIeCH PO3pOOKU Ta CYNPOBOAY cUcTeM e-Banking, mo6ymoBaHMX 3 BUKOPHUCTAHHSM MiKpocepBicHOI apxi-
TEeKTYpH, 3 ypaXyBaHHAM HeoOXiJHOCTI 3a6e3eyeHHs BiiIMOBIIHOTO PiBHS ITOKA3HUKIB SIKOCTi IPOrpaMHOro 3abe3nedeHHs. Y po6oTi BUpi-
nryBajiach Ipo6sieMa iHTerparii 3HaHHA-OpiEHTOBAaHUX MOJeJIei Ta iHTeIeKTyaJIbHUX METOAIB Y MOJe/IbHO-TeXHOIOTTYHUN iHCTpyMeHTapiit
HeoOXiIHMI /71 To6Y/10BM MiKPOCEPBiCHOT apXiTeKTypH /I CHCTEM I[bOT0 KJacy. By/io po3misHyTO OCHOBHI IMiIX0AM Ta MPUHILIUIIN TOOYL0BH
MiKpOCEpBiCHOI apXiTeKTypH i o6MeKeHHs X 3aCToCyBaHHS y JJoMeHi e-Banking. Pozpo6sieHa mporioHOBaHa apXiTeKTypa Ta CTBOPEHHUI Ipo-
TOTHUII parMeHTy CUCTeMU e-Banking 3a 1011oMoror BU3Ha4€HOI'0 MOJIEIbHO-TEXHOIOTYHOrO iHCTpyMeHTapilo, a TAKOXK IIPOBEEHO eKCIIe-
PUMEHTaJIbHI JOCJIPKEHHS METPHK SIKOCTI ioro (hyHKIIOHYBaHHs. B pe3ysbraTi 6ys10 0BE/IeHO, 110 OeAHAHHS MiKpOCePBICHOT apXiTeKTypH,
apXiTeKTYpPHUX IaTePHIB Ta iHTeJIeKTyaIbHUX METO/IiB yCyBae HefloIiku crucTeM e-Banking, siki moGy/oBaHi Ha OCHOBi MOHOJIITHOT apXiTeKTy-
pH, Ta 3a6e31edye HaJIeXHi ITOKa3HUKU SIKOCTi TPOrpaMHOro 3a6e3reueHHsl.

KU1to4oBUMH 0COGJIMBOCTSIMM 3aIIpOIIOHOBAHOIO MiJIXOAly € iHTerparis B po3poGJieHy apXiTeKTypy 3HAaHHS-OPi€eHTOBAaHMX Mojeseil Ta
iHTeJIeKTyaIbHUX ITJIXO/IB, @ TAKOXK a/laITallisl TaTePHIiB IPOEKTYBAHHS MiKpOCEpPBiCHOT apXiTeKTypH /10 BUMOT Ta 0cOOIMBOCTEl (DyHKIIOHY-
BaHHs cucTeM e-Banking. Ile 103B0MIIO MiZIBUIIUTH MOKA3HUKK MPOYKTUBHOCTI Ta HaJilfHOCTI IIUX CUCTEM y NOPiBHAHHI BUKOPUCTAHHAM
MOHOJIITHOI apXiTeKTypH, sIKa 0Ci BUKOPHUCTOBYEThCS /ISl ITOOYI0BH IUX cHcTeM. Ha MmpakTuIli 3aIportoHOBaHa MiKpocepBicHa apXiTeKTypa
Ta OCITi/PKEeHUI iHCTpyMeHTapiil if iMruiemeHTanii MoXXyTh GyTH 3aCTOCOBaHi ITpy po3poOIli HOBUX cHcTeM e-Banking 4n oHOBJIEHHI apXiTex-
TYpHU BXXe iCHYIOUMX.

KurrouoBgi cioBa: iHTepHeT-6aHKiHT, JOMEHHE MO/Ie/IIOBaHHA, MiKpocepBiCHa apXiTeKTypa, TporpaMHe 3a6e3edeHHs, METPUKHU, AKiCTb.
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PO3POBJIEHHA IIIAXOAY 1O CTBOPEHHS CITEIIIAJII3OBAHOI'O CJIOBHUKA AJI1 TPEHYBAHHS YAT-
BOTIB 3 TEHEPATUBHHUM IITYYHUM IHTEJIEKTOM (c. 58-67)

0. O. Kpsoxud, B. B. PisHuk, B. B. Bacenko, B. B. fIky6a, K. C. FOmenko, O. M. Kynpin, O. O. ITupyis

OG6’eKTOM JIOCJTi/PKEHHS € TIpolec (OPpMYBaHHS ITPeMETHO-CIENM(iTHOr0 HaBYAIBbHOTO CJIOBHUKA [IJIs1 TPEHYBaHHS 4aT-00Ty 3 Te-
HEepaTUBHUM LITYYHUM iHTeJeKTOM. B po6oTi BupimryBasacs mpo6iema BiiITBOPEHHS XapaKTepHOI /JIs BiZIIIOBi{HOT TpeMeTHOI o6racTi
CTPYKTYpPOBAHOCTi JIEKCUKH 3 ITPeAMETHO-CIel[()ivHNX 3HaHb IIPU B3aEMO/I 3 4aT-60TOM. PesynbpraToM po6oTH € hopMyBaHHS MoAeTi
MIPOLIeCy IOCIiZ0BHOI 06pPOOKH He3aIeXKHUX KOPUCTYBAI[bKUX 3BepHEHb. M0/ieJIb J03BOJIMJIA OL[iHUTH MaTeMaTUYHe O4iKyBaHHS HOMepa
eTaly, Ha sIKOMY 3aBepIIyeThCsl 00po6Ka 3anuTy 4aT-60ToM. Ha 0CcHOBI m0GyZ0BaHOT MaTeMaTHUYHOI MO/ieJli 3allpOIIOHOBaHI JiHiliHa Ta
JIoTiKO-IIMOBipHicHa Mogesi popMyBaHHS CIlelfiai30BaHOTO CJIOBHUKA. 3a JiHIHO MO0 341 CHIOEThCS TTOUIYK KOMOiHaIii ci1iB
3a ITOCJIZIOBHUM ITepe6opoM TepMiHiB. ITi[CYMKOM TaKOTO MiIXOAY € 3iCTaBJIEHHS KJIOYOBOIO CJI0BA 3AIIUTY 3 BiATIOBIHUM TepMiHOM
a6o cs0Bo(opMOI0 3i cI0BHUKA. JIoriko-iiMOBipHiCHA Mo/esIb 6a3yeThCsl HA OCEPeAKy LiJi — IMOBIpHOMY CJIOBY i3 3amyTa KOpUCTyBaya.
Ile IOACHIOETHCS MOXJIMBICTIO BUSHAUEHHS CJI0BA, 10 Y3TOJPKYEThCA 3 TepMiHOM XML-C/I0BHHMKA Ta Ma€ MaKCMMaJIbHY peJIeBaHTHICTh
710 KOPUCTYBAIbKOTO 3aIIUTY. 3aIIPOIIOHOBAHO METOAMKY Ta aJIOPUTM TTOOYZOBHU CIeliaTi3oBaHOTO CIOBHMKA. IIpoBezieHi BUIIpoOyBaH-
HsI ZIO3BOJIMJIN OTPHUMATHU CEPEeHbOCUTHATYPHI 3HAUEHHS BiJiIIOBiAi 3 moxm6Okoio 0,004% Ta 3a6e3MednTH CTabiIpHICTh pe3yabraTiB. Ha
MpakTUIi 1noji6He Mo)ke OGyTH BUKOPHCTAaHE 32 YMOB (pOPMyBaHHS MMOBIpHICHOTO PO3MO/iJy MOXJIMBUX CIOBECHUX KOMOGIiHALIM AJ1st
reHepanii Bifrosizi.

3ampornoHOBaHUH MiJXi Mo)ke OYTH BUKOPUCTAHUM Y MPAKTUIHUX 33/adax JOMEHHOI ajanTaliil 4aT-60TiB, 30KkpeMa Ha MopTaax ITif-
TPUMKH IIPOEKTIB i B HAYKOBUX 0i6Ji0TeKaX, a TAKOXK /IS BAOCKOHAJICHHS iHTEJIeKTyaJIbHUX [iaJIOTOBUX CHCTEM, OPiEHTOBAHUX Ha (hopMy-
BaHHS YTOUHEHUX KOPUCTYBal[bKUX 3aIIUTiB.

KirrouoBi coBa: BesiKka MOBHA MOZIEIb, TPeMETHO-CIIeM(diuHi 3HaHHs, yIIPaBJIiHHA TePMiHOJIOTi€l0, CEMAaHTUYHA y3TO/KEHICTB.
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BUABJEHHA 3AKOHOMIPHOCTEHN BHYTPIIIHbOI PO3MIPHOCTI CEMAHTHYHUX ITPOCTOPIB
IIPUPOJHHNX MOB I3 BUKOPUCTAHHSIM I'PA®OBHX AJITOPUTMIB (c. 68-76)

Assel Yerbolova, Ildar Kurmashev

OG6’eKTOM JIOCTiZPKEHHS] € CeMaHTU4HI ITpocTopy n-rpam (yHirpam, 6irpam i rpurpam), copMoBaHi Ha OCHOBI TEKCTiB IPUPOJHUX MOB.
PosrisiHyTa mpo6sieMa MOB’si3aHa 3 0OMEKEeHICTIO TpaJULlifHUX MiJX0/iB, 110 BUKOPUCTOBYIOTh CEMAaHTHUYHI MPocTOpy (hiKCOBaHOI BUCOKOI
po3MipHOCTi 6e3 ypaxyBaHHS IXHBOI BHYTPIiIlIHbOI T€OMETPHYHOI CTPYKTYpU. BUKOHAHO eKCIIeprMeHTaIbHe JOCIIi/PKeHHsI BHYTPIIIHBOI PO3-
MipHOCTi BEKTOPHUX IIpe/ICTaB/IeHb MOBHHX 00 €KTIB, 5IKi 3aCTOCOBYIOThCS B 33/ja4yaX 0OPOOKY ITPUPOIHOI MOBH.

Jl1s1 po3B’sI3aHHS MOCTaBJIeHOI 3a/1a4i 3acTOCOBaHO IpadoBi aJrOpUTMU OLIiHIOBAHHSI BHYTPIlIHBOI po3MipHOCTI, 3acCHOBaHi Ha aHa-
JTi3i CTATUCTUK MiHIMaJbHUX OCTOBHHX JIePEB, 1[0 AAIOTh 3MOTY OTPUMYBATH OL[iHKHU SIK raycZopgoBoi, Tak i TOMOJIOriYHOI po3MipHOCT.
ExcriepuMeHTasIbHi JOCJIiZPKEHHS IIPOBEAEHO Ha KOPITyCaX HalliOHAJIbHOI JIiTepaTypy IIECTH MOB — POCIHCBKOI, aHIUIIHCBKOI, Ka3aXChKOi,
KHPrU3bKOI, TaTapchKol Ta y36elbKol, sIKi HajleXKaTh [0 Pi3HUX TUIIOJIOTiYHUX Ipyll. BeKTOpHI npejcraBieHHS n-rpam (opMyBaIHCcs 3
BUKOPUCTAaHHSAM CHUHTY/IAPHOTO PO3KJIajly MaTPHUIli KOHTEKCTIB, 1110 /103BOJINJIO BapiloBaTU po3MipHicTh embedding-rpocTopis 6e3 nepeHa-
BYAHHS MOJIEJIE.

OTpuMaHi pe3ynbTaTH BUSBU/IM CTilKi BiAMIHHOCTI y BHYTPIIIHIX PO3MipHOCTAX CEMaHTUYHUX IIPOCTOPIB JOC/Ii/PKyBaHUX MOB i Iifi-
TBEPAWIIN IXHIO My/IbTU(PAKTAIBHY IIPUPOAY. [HTepIIpeTaliisi pe3y/IbTaTiB CBiAYNTB, 1[0 BUSBJICHI BiJMIHHOCT] 3yMOBJICHI TUIIOJIOTIYHIMHU
Ta CTPyKTYPHHUMHU OCOOJMBOCTAIMU MOB. OTpUMaHi OLHKHU € CTIKMMHU 20 LIyMy Ta 3MiH po3MipHOCTi IPOCTOPY BKJIAZIEHHS, 110 3a6e3-
Tevye BiATBOPIOBAHICTh pe3ysnbTaTiB. [IpakTHYHA 3HAUYLICTh POGOTH IOJISTAE Y MOXKJIMBOCTI BUKOPUCTAHHSI BHYTPilTHBOT pO3MipHOCTI SIK
iHYKeHepHOTo MapaMeTpa IIiji Yac IPOEKTYBAHHS Ta ONTHUMIi3alii cucTeM 06pOOKH IIPUPOAHOI MOBH 3 METOIO 3HIDKEHHS 00YHCIIOBATbHUX
i pecypcHUX BUTpAT.

Kurro4uoBi c1oBa: BHYTpIllIHS pO3MipHICTb, CEMaHTUYHI IIPOCTOPHU, TpadoBi aJrOpUTMU, (paKkTalbHa CTPYKTYpa, BEeKTOPHI IIpe/iCTaB-
JIEHHH.
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BU3SHAYEHHSA METO/TY KJIACTEPU3AIIII JIJIA BUPIIIIEHHA 3AJTAUI PAHHBOT IJTIEHTU®IKAIIIT
KOH®ITYPALIIMHUX EJJEMEHTIB IT-ITIPOAYKTA (c. 77-90)

A. €. KoxxaHoB, M. B. €B1aHOB

OG6’eKT AOCTi/PKEeHHS — MTpollec YIpaBaiHHA KoHbirypariieto IT-ipoekTy.

V¥ mocaimxenHi BupinryBatacst mpobaeMa paHHbOI ifeHTHdiKamil KoHbirypariiinnx exementi (CI) indopmaniitaoi cuctemu (IC) ympas-
JIIHHSA TignpremMcTBOM. JloCipKeHHS B Iill rarysi cripsMoBaHi Ha BUpIIIeHHS 33/1a4i paHHBO] iieHTrdiKamnii cepsicis mif gyac pedaxropuHry
MporpaMHuX cucrteM. [TuTaHHSA 3aCTOCYBaHHA METO/IB LUITYYHOTrO iHTeJIeKTy 1 BUABIeHHA CI JociipKeHi He[oCTaTHBO.

Jina BupileHHs 3a/1a4i paHHbo] igenTHdikarii CI IC 6ys1o afanToBaHo MIbHICHUI anropuT™ kiaactepusariii Density-Based Spatial Clustering
of Applications with Noise (DBSCAN). AxanrroBannii DBSCAN BuKopucTaHo /i1st paHHbo] izeHTrdikarii CI dpyHkmionaasHoi 3amadi «dopMyBaHHS




i BeZleHHsI iH/IVBiyaJIbHOTO IUTAHY HAayKOBO-TIEIAroTiYHOrOo MparjiBHuKa Kadenpu». Sk BuxigHi CI poswitHyTo 10 (yHKIiN Ta 12 cyTHOCTel 6a3u
JlaHuX 3a71a4i. Pe3ysisraToM pillleHHsI € HAG0pH KJIAcTepiB, sIKi OMKCYIOTh MOHOJTITHY, MOAY/ILHY Ta cepBic-opieHToBaHy apxitexrypu IC.

ITpoBefeHO MOPiBHSUIBHUI aHaJIi3 BUKOPHCTaHHS MeToziB Ta aaroputmiB DBSCAN, Divisive Analysis, Agglomerative Nesting, Chameleon
Ta k-means /7151 BUpillIeHHS 33/ja4ui paHHbOI ijeHTHdiKamnii. [I1s1 MOpiBHAHHS BUKOPHUCTaHO KpUTepii «'poMi3aKiCTh pilteHHs» Ta « BUSBIEHHS
BigokpemseHux Cl». Buxopucranus DBSCAN zpo3BosmuIo copMyBaTH pillleHHs 3 OAHOTO (MOHOJIITHA Ta MOAY/IBHA apXiTeKTypH) abo [BOX
(cepBic-opieHTOBaHa apxiTeKkTypa) KiacTepiB Ta BUsB/IATH Bifjokpemsieni CL Ili 3HaYeHHs 3aIIPOIIOHOBAHUX KPUTEPIiiB € HaMKpaluMu st
06paHol IpyIy METO/IB Ta aJITOPUTMIB KIacTepU3ariil.

BuKopuCTaHHA OTPUMAaHUX PE3YJIBTATIB JJO3BOJISIE aBTOMATHU3YBATH MPOLIEAYPY CHHTe3y onucy apxiTekTypu IC. Il aBToMaTH3anis mif-
BUIIUTH SIKICTh po3po6ku IC 3a paXyHOK BH/IIIEHHS /IS IIPOEKTYBAHHS MHOXKMHU apXiTeKTypHUX cyTHocTeit miel IC. I MHOXXMHA € 3HAYHO
MEHIIIOI0, Hi’)k MHO)KMHA eJleMeHTapHUX QyHKILii IC.

Kurrouosi ciroBa: iHopMmarifiHa cuctema, KOHQIrypaniiiHuii eJleMeHT, MmiIbHiCHa Ki1actepu3artis, anroputv DBSCAN, Bizcranb YeOuInosa.
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PO3POBKA THOOPMAIIITHOT CUCTEMH SCITRACK JIJISI ABTOMATH3AIIIT 3BITHOCTI B OCBITHHOMY
IIPOIIECI (c. 91-99)

Zhanna Shangitova, Malika Shangitova, Baktygul Assanova, Shynar Yelezhanova, Zhadra Moldasheva, Elvira Gaisina

OG6’eKTOM JIOCTi/PKEHHS € aBTOMaTHU3allis 06J1iKy Ta 3BiTHOCTi HayKOBOI /ifi/IbHOCTI B OCBiTHIX opraHizaniax. ITpo6sema, 1110 po3IIa/jaeTh-
51, TIOJIsITa€ B Hee()eKTUBHOCTI Ta BUCOKIHM TPyZOMICTKOCT] iCHYIOUMX IIi/IXOZIB, @ TAKOXK 0OMEXeHiH afjanTalii JOCTYITHUX pillleHb 0 ToTped
ycTaHOB. 3i 3pocTaHHAM IM(POBi3alii OCBITHIX opranizamiii 3pocTae momuT Ha edeKTHBHI iHhopMaliiiHi cucTeMH, 10 aBTOMATH3YIOTh
rporiecu o6sIiKy Ta (hopMyrOTh 3BiTH PO aKaJeMiyHy Ta IeAaroriuHy AisuIbHICTb. IcHyIOUi pillleHHs, TepeBayKHO MIKHAPOJHI Ta JIOKaIbHI
CHCTeMH IIIaHyBaHHs pecypciB mignpuemcrBa (ERP), IponoHy0Th MIMPOKUil (PyHKIIOHA, ajle € CKJIAJHUMHU, PECYPCOEMHUMU Ta ITOTaHO
aaIITOBAaHUMM JI0 OCBITHIX 3aKJIaIiB.

Byso po3po6JieHO Ta BIIPOBAPKEHO MOJYJIBHY iH(OpMaIjiifHy cucremy, sika Kepye JaHUMH IIPO MepCcoHasI, IMyOiKamii Ta Haropoau, 3
€IMHOI0 MOJIEJUII0 JIAHUX Ta aBTOMATH30BaHOIO TeHeparlielo 3BiTiB. CyTh pe3y/braTiB mossirae B po3po6ui Ta Basifarii cucremu SciTrack
(Pecrry6stixa KazaxcraH), sika iHTerpye Bci JaHi HayKoBOI JisUIBHOCTI B €lHe CTPYKTYpOBaHe cepelloBUIIe Ta 3aGe3leuye aBTOMATH30BaHY
06po6Ky Ta 3BITHICTb.

Ti Mogy/IbHA KOHCTPYKILisl Ta [IEHTpaTi30BaHa 6a3a JAHUX YCYBAIOTh [yOII0BAHHS JJAHUX, SMEHIIYIOTh Py4HY POGOTY Ta MPUILBUALLYIOTH
MiATOTOBKY 3BiTiB. SciTrack Jierko HaJIaIITOBYETHCS, IIPOCTillle BIIPOBA/PKYETHCS, HDK TpajuliiiHi ERP-cucTeMu, Ta aBTOMaTHYHO PO3PAXOBYE
3Be/IeHi IMOKa3HUKM, TaKi sIK 3arajibHa KiJbKicTh myOuiikaliiii Ta Haropoz. CTaHZApTU30BaHi CTPYKTYPHU JAHUX, LIEeHTPalIi30BaHe CXOBHUIIE Ta
aBTOMATH30BaHi AJITOPUTMH, peasizoBaHi Ha Python 3 intepdeiicom Tkinter, MOsICHIOIOTH IIi pe3y/IbTaTH.

Cucrema migBHIILye e(heKTUBHICTh 3BITHOCTI, 3MEHIIIye BUTPATH Ha OTUIATY ITPaIli Ta Mi/[BUIIye SKiCTh aHATI3Y, ZEMOHCTPYIOYH ITPAKTHIHY
LiHHICTB ZUIsT OCBITHIX opraHizaniil. BoHa Moxe 6yTH pO3TOpHYyTa B yHiBepcHUTeTax 3 6a30BO0 iHPpacTpyKTyporo iH(opManiiiHIX TeXHOJIO i,
1110 BUMarae peryJspHOro MOHITOPUHTY e(eKTUBHOCTI JOCTiKEeHb.

KorrouoBi cioBa: indopmarifina cucrema, Python, Tkinter, aBromaTi3aiist 3BiTHOCTi, pO3yMHi TeXHOJIOTII.
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PO3POBKA IMEPCUBHUX PEAJIBHUX BIPTYAJIbHUX CEPEJJOBUILL JJI1 OCBITY HACTYITHOT'O
TMOKOJITHHSA (c. 100-109)

Yevgeniya Daineko, Dana Tsoy, Kuandyk Akshulakov, Askar Mustabekov, Evgenij Makarov, Umitkhan Turzhanov, Miras Uali,
Regina Sharshova

OG6’eKTOM JOCTIi/PKeHHsI BUCTYTIaIa BeJIMKoMacIiTabHa Micbka VR-crcTemMa, po3pobiieHa /s aBTOHOMHOTO (standalone) pexxumy peasib-
HOro yacy. Y AociipkeHHi posmisgaacs mpo6ieMa BiICyTHOCTI CTPYKTYpoBaHOI iH)KeHepHOI OCHOBU JJIsi PO3POOKHU BEIMKOMACIITAOHUX
MiCBKHUX cepeloBHUIL BipTyaybHOI peaysbHOCTi (VR), siki 6 36epirasu peasism, HeoOXigHU /s HaBirarii, 3a 06MeKeHb IIPOJYKTUBHOCT] B pe-
asbHOMY Yaci. IcHyroui OCTiZPKeHHST B OCHOBHOMY 30CEPE/KYBAJINCS Ha IpiGHOMACIITAGHUX CIleHaX ab0 PO3IVIS/Ja/Id Peasti3M SIK III06aIbHY
€CTeTUYHY BJIACTUBICTh 6€3 CUCTeMaTUIHUX CTPATETiil po3Moziay pecypciB [y CepeZloBHIL MiChKOTO MacIiTaoy.

Bys0 po3po6sieHO Ta TepeBipeHO MacIiTaboBaHy OCHOBY OINTHMMIi3allii, 3aCHOBaHy Ha BUOIPKOBOMY peati3mi. ApXiTeKTypHi 00 eKTH OysIu
1wiacudikoBaHi 32 IPOCTOPOBOIO 3HaUyIicTIO (K1ack A-C), a il KOHTPOJIIO FeOMETPUYHOI CKJIAJHOCT] OyJIi BBeZIeHI piBHI J0CTyITHOCTI Beepe-
rHi. MozysibHe MichbKe CepeZloBHILE, 110 CKIAAAETHCS 3 TIOHA, TPUZLISTU apXiTeKTypHUX 00 €KTiB, 6y/10 TOOYI0BaHO Ha €JUHIl MeTpUUHIH CiTL.

TeomeTpryHa onTUMI3alisi 3MeHIIWIA KiIBKICTh BepIIMH 3 49 114 10 4033, a KiJIBKICTh MOJIIroHIB - 3 89 840 10 5615, 1110 MpeACTaBIIsge
€000¥0 GIIBII HDK IT ATHA/IATUKPATHE 3MEHIIEHHS CKJIA/[HOCTI ITpY 36epe)keHHI CTPYKTYPHOI KOMIIO3HILil. [[BaIlATh YYACHUKIB eKCIIepUMeH-
TaJIbHOI BaJli/jallii IIPOeMOHCTPYBAIM BUCOKY CIIPUMHSATY ITPOCTOPOBY YiTKicTb (5,9/7 3a mixasoro JlikepTa), HU3bKUM piBeHb IIOMUJIOK HaBi-
rarii (1,3 MOMHUJIKY Ha yYaCHUKA), CTa0LIbHY TPOyKTUBHICTh HaBiraril (cepe/iHiii yac BUKOHAHHS 3aB/laHHs 4,8 + 1,2 XBUJINHU) Ta CEPeJIHE
BiIXWJIEHHSI MapLIPYTy BiJi ONTUMaJIbHUX IUISAXiB Ha 18%.

PesysbTaT MOKa3aiy, IO ONTHMi3allisl, 3aCHOBaHAa Ha BUOIPKOBOMY peasli3Mi, 3HAYHO 3MeHIIMJIA OGYMCIIIOBAaJbHE HAaBAHTAXKEHHS,
306epiraroyu pu bOMy KOTHITHBHY KOT€pPEHTHICTh Ta e()eKTUBHICTh HaBiramii, TUM caMUM CIIPHUSIIOYM CTBOPEHHIO MacIITAG0BaHUX MiCBKHX
cepeloBUIL BipTyasIbHOI peasIbHOCTI AJIst AOCHIAHUIBKUX Ta HaBYAIbHUX IIijIeid.

KorrouoBi cyroBa: BUGipKOBHIL peasizM, reoMeTprUIHA peyKIlisi HA OCHOBI ITpaBWJI, METPUKH HaBirarlii, imepcuBaa STEM-ocBiTa.
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VIOCKOHAJIEHHS KEPYBAHHS OB’€EKTAMHA HA OCHOBI TEXHOJIOI'II IHTEPHETY PEYEM 3A BMICTY
3SMIHHUX 3ATPHUMOK Y MEPEXXI KEPYBAHHAI (c. 110-125)

Shyryn Tutkyshbayeva, Alma Zakirova, Bakhyt Nurbekov, Nurzhamal Kashkimbayeva

JlocifpkeHHs 30cepe/pkeHe Ha PO3MO/ieHNX CUcTeMax KepyBaHHs 06’ €éKTaMM, Ha sIKi BIUIMBAIOTh Pi3Hi Ta Hemepeg0adyBaHi 3aTpUMKH,
SIK Y Ha3eMHMUX, TaK i B KOCMiYHHX 3aCTOCYBaHHSAX. Y HbOMY PO3IVIIAAETHCH, AK i 3aTPUMKHU BILIMBAIOTh Ha CTaOL/IBHICTD i TOUHICTH CHCTEM
JIMCTaHI{ITHOrO KepyBaHHs1, 0COOJIMBO B CepeZOBUIIAX 3i 3MiHHUM yacoM Iepeziadi. OCHOBHOIO ITPOGJIEMOIO, 1[0 PO3IIAAETHCS, € HeCTabisb-
HICTB, CIIPUYMHEHA 3MIHHUMU 3aTPUMKAMU B CUCTeMaX KepyBaHHs Ha OCHOBi IHTepHeTy pedeil, sIKi BIUIMBAIOTb SIK Ha3eMHi cucteMu (Taxi sik
pO3yMHi OyJUHKM Ta IPOMHCJIOBA aBTOMAaTH3allisl), TaK i Ha KocMivHi Micil (Taki sk KepyBaHHS KOCMIYHUMH 00 €KTaMH 3 3eMJti). 3aBJaHHs
TI0JIsiTae B 3a6e3IeueHHi CTabiIbHOTO Ta TOYHOTO KePyBAHHS, HE3BAXKAIOUHM HA HellepeA0adyBaHi 3aTPIMKH B KaHAJIax 3B sI3KY.

3aIrporIoHOBAHO HOBY KOHCTPYKIIi10 CHCTEMHU KePYBAaHHS, 1110 BKJIIOUae YHiKaIbHY CTPYKTYPy KOHTpOJIepa 3 00XiJHUM KaHaJIOM /11 3a6e3-
NeyeHHs CTabiIbHOCTI 32 3MiHHUX 3aTpuMOK. Cucrema Gy/a IepeBipeHa 3a JJOIIOMOrO0 MaTeMaTUYHOT'O MOJIe/IIOBAaHHS, TOKAa3aBLUIM MaKCHU-
MaJbHe NepeBulleHHs 3% y koHdirypariii PID Ta Maiike TOBHe yCyHEHHs ITepeBUIIeHHs 3 00Xi/[HUM KaHaioM. BoHa niepeBeplrye TpaguIiiini
METOZH, TaKi K mpeAuKTop CMiTa, IKWil BUXOAUTD 3 JIaJy, KOJIM 3aTPUMKH BiIXUJISTIOTHCS BCHOTO Ha 1-3%. 3amporioHoBaHa cucreMa 3a6es-
rieuye cTabiyibHe Ta TOUHE KepyBaHH K y HA3eMHHX 3aCTOCYBaHHsX [HTepHeTy pedeit, edeKTHBHO 06po6IsiiouH Herlepe6auyBaHi 3aTpUMKU
Ta IiZITPUMYIOYU IIPOAYKTHUBHICTD y peaJbHOMY 4aci.

Kirrouoni cioBa: [nTepHer peveid, PID-peryisatopy, KepyBaHHs, KOHTPOJIEPU, HETAaTUBHUI 3BOPOTHUI 3B’SI30K, HeCTAI[iOHApHi 06’ €KTH,
3aTPUMKa 4yacy, KOCMi4Hi CUCTEMU.
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PO3POBKA METOAY ABTOMATHUYHOI'O KEPYBAHHA JOOATKOBHMMY BITPOPYIIISAMH, TBUHTOM TA
CTEPHOM AK €AUHOIO CTPYKTYPOIO BUKOHABYUX ITPUCTPOIB CYIHA (c. 126-135)

C. M. 3inueHnko, K. O. ToBcrokopuii, K. B. Tumodees, [I. M. OHumiko, B. O. IToingyk

OG6’eKTOM JIOCTI/PKEHHS € MPOIeCH aBTOMaTUYHOTO ONTHMMAaJIbHOTO KepyBaHHSA JOJATKOBUMMU BiTPOPYIIisIMU, TBUHTOM Ta CTEPHOM K
€ZIMHOIO CTPYKTYPOXO BUKOHABYMX IIPUCTPOIB CyAHA.

MopcbKa raaysb CTUKA€THCS 31 3HAYHUMU BUKJIMKaMU Yepes Jie/iasli X)KOPCTKIllll 3aKOHO/IaB4yi BUMOI'M 1010 CKOPOUYEHHS BUKU/IIB ILIKi/IN-
BIX PEYOBHMH B aTMoc(epy Ta IMoKpalieHHd KaiMaty. Cepe/i IIMPOKOTo CIEKTPY TEXHOJIOTii Ta MaJIMBHUX PillleHb, 1110 PO3IVIAAIOTHCA B IIbOMY
KOHTEKCTi, OfHUMH 3 HaHIIepCIeKTUBHIIINX € BiTPOBi pyLIiiiHi ycTaHOBKH. BOHM MOXKYThb CYyTTE€BO 3MEHIINUTH CIIOXKMUBAHHS [TaJMBa CyJHAMU
Ta, SIK HACJIi/IOK, 3SMEHIINTH BUKUAN ITAPHUKOBUX ra3iB Ta iHIINX MIKiZVIMBUX PEYOBUH B aTMOoCcdepy. Y BilOMMX pillleHHSIX KOXKHE BITPHIIO Py-
LI HOT yCTaHOBKY 06/1aJHAHO CHCTEMOI0 aBTOMAaTUYHOTO ONITHMAJIBHOTO HaBe/ICHHs Ha BiTep, 1[0 ZI03BOJIsIE MAKCHMAJIBHO BUKOPUCTOBYBATH
eHeprito BiTpy. Y po6oTi po3mIsSHYTi IIMTaHHS AOAATKOBOIO 3MEHILIEHHs BUTPAT ITaJIMBa OZ{HOTBUHTOBOIO KOHBEHIIMHOTO CyAHA 3 BITPOBOIO
PYILIilHOIO YCTAaHOBKOIO IIPH HOro pyci o MapHIpyTy, Y HOPiBHSAHHI 3 BiloMUMHU pimieHHAMH. OTpHUMaHi pe3y/IbTaTH MMOSICHIOIOTHCSI BUKOPHC-
TAaHHSIM Y CHCTeMi KepyBaHHSI PyXOM Cy/iHa 60pPTOBOTO 0GUMC/IIOBAYA; PO3PAXYHKY, Ha KOXKHOMY KpOIli 60PTOBOTO 06GUMCIIOBAYA, ONITHMAIIb-
HMX KepyBaHb BiTPOBOIO PYILIIiHOIO yCTAHOBKOIO, TBUHTOM Ta CTEPHOM SIK €JUHOIO CTPYKTYpPOIO BUKOHABYMX IIPUCTPOIB cyAiHA. ONTUMAaJIbHI
KePyBaHHsI 3HAXOASATHCS LIJIIXOM BUPiLIeHHs y GOPTOBOMY 0GYMC/IIOBAYi CUCTEMU KepyBaHHS 3a/iadi yMOBHOI onTuMizanii 1i1boBoi hyHKuil
3 0OMEe)XEeHHSIMU THUILy piBHOCTeH Ta HepiBHOCTel. 1le 103BoJIsIE ZOJATKOBO 3MEHIINTH BUTPATH [TAJINBA, y IOPiBHSHHI 3 TPOTOTUIIOM, Ha 11%
Ta OJHOYACHO 3a6e3MeINTH HeoOXiJHI Kepyodi CUIM i MOMEHT /IS T ATPUMYBaHHS 3a/JaHOTO PyXy CyZHA IT0 MapHIpyTy. Pe3y/bTaTi MOXYTb
GyTH JJOCATHYTI JIMIIIE 32 HASIBHOCT] B CUCTEMi KepyBaHHsI G0PTOBOTO 0GYMCI/IIOBAYA JOCTATHBOI IIOTYXKHOCT].

KirrouoBgi ciaoBa: /107aTKOBi BiTpopyii, eHepreTuyHa e(eKTUBHIiCTb, yMOBHA ONTUMi3allisl, €AMHA CTPYKTYpa BUKOHABUMX IIPUCTPOIB.



