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THE XIIl INTERNATIONAL SCIENTIFIC
AND PRACTICAL CONFERENCE

INFORMATION CONTROL
SYSTEMS & TECHNOLOGIES
(ICST-ODESA-2025)

1. Information control systems

1.1. Blockchain and Crypto Technologies

1.2. Control Systems in Robotic Systems

1.3. Data Security and Cryptography

1.4.1CT in Network and Administration

1.5. Methodology and Didactics of
Teaching and Using ICT

2. Intelligent systems and data analysis

2.1. Data Mining Technologies and Big Data

2.2.Intelligent control technologies

2.3. Artificial neural networks and machine learning

2.4. Applied intelligent systems

2.5. Intellectual models and knowledge
engineering technologies

3.6. Multi-agent systems and distributed
computing

3. Modeling and software engineering

3.1. Mathematical and simulation modeling

3.3. Project management and risk assessment

3.3. Design and devolopment of software
applications

3.4. Software testing automation

3.5. Agile methodologies and business
processes formalization

The collection contains materials accepted by the organizing committee for
participation in the International Scientific and Practical Conference
"INFORMATION CONTROL SYSTEMS AND TECHNOLOGIES"

(ICST-ODESA-2025).

The materials of the conference cover the main directions of
development in the field of artificial intelligence, development and analysis
of big data, blockchain and crypto technologies, control systems in robotic
systems, data security and cryptography, ICT in the network and
administration, information systems and technologies in Data Mining,
intelligent technologies management, mathematical modeling, methodology
and didactics of teaching and using ICT, application development, project
management. system analysis, software development.

The conference materials were reproduced from the author's originals.
The organizing committee of the conference expresses gratitude to all the
participants of the conference and hopes for further fruitful cooperation.
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MaKpOBEPLIMHU SIKOTO € PEe3yJbTaTOM IPOCTOi TOMOMOPGHOI 3ropTKU
CWIBHO 3B's3aHUX TmmiarpadiB opieHTOBaHOrO Tpada, IO BiAMOBIgAE
OiHapHOMY BiJHOIIEHHIO €KBiBaJCHTHOCTI, 3a/IaHOMy Ha MHOXKHHI OJIOKIB
113, 3B'I30K MiX SKUMH ICHYE Y BUMAKY, KON KiJTbKICHI TOKa3HUKHU BKIATY
BHCOKOYACTOTHOI CKJIAJIOBOi y IIi OJIOKH € OJHAKOBHMH; 3aIpPOIIOHOBAHHMA
MeTox BuOOpy OisokiB 1[3-koHTeitHepa no3BosmB it 52% BHKOpPHCTaHUX
I3 3nauno migBuimutu (Ha 2-6 dB) KiNbKiCHHN TMOKAa3HHWK Bi3yalbHOTO
cniorBopeHHs 13 — mikoBe BigHomeHHs «curHan-ryMm» (PSNR) nmopiBasiHO
3 BHIIAJKOBUM BHOOpPOM OJIOKIB Ul CTEraHONEPETBOPEHHS; IPH LLOMY
Bi3yallbHa SIKICTh CTETaHOIOBIJIOMJICHB, IO BCTaHOBIIOBAJACS ILUISTXOM
Cy0'eKTMBHOTO paH)KyBaHHs, JuIsl Bcix L[3 BusiBIIsuIacs Kpamioro.
Po3pobnernit MeTon BHOOpY ONOKIB Mae HE3HAUHY OOUYHCITIOBAIBHY
)

. 2
CKIIaJHICTh, sIKa i1 NXN-1[3 BH3HA4a€ThCs 5K Q(n mo 3abesnedye

MEPCHEKTUBY HOT0 BUKOPUCTAHHS J151 IOTOKOBOTO KOHTEHHEDA.
JlitepaTypa

1. Kunhoth, J., Subramanian, N., Al-Maadeed, S., & Bouridane, A. (2023).
Steganography: Recent advances and challenges. Multimedia Tools and
Applications, 82, 41943-41985.

2. Kobozieva, A., & Sokolov, A. (2022). The sufficient condition for ensuring
the reliability of perception of the steganographic message in the Walsh-Hadamard
transform domain. Problemele Energeticii Regionale, 2(54).
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Anomauia. Excnepumenmanvro 0ocniodceno enius memooie onmumizayii na
WBUOKICIb 3A8AHMAICEHHS 86€0-CMOPIHOK. 3ACmMOCo8aAHO pi3Hi NIOXOOU, BKIIOUAIOUU
Keuwlyeanus, MiHiiKayito ma acuHXpoHHe 3aeanmadgicenus. Busenenmo, wo
Kewy8ants 3HAYHO NOKPAUYE NPOOYKMUBHICY, SHUICYIOUU HAC 3A8AHMAICEHHS MA
KIIbKICMb 3anumis, ujo niomeepoxtcye oo 8UCOK) epeKmusHicms 015k ONMUMI3AYii.
Locnioocenns niomeepoxicye 8axicaugicms KOMNIEKCHO20 NiOX00y 00 onmumizayii
ma Haoae npakmuuHi pexomeroayii O NiOBUWEHHS. MEXHIUHOI eghexmusHocmi ma
NOKpaujeHHs KOpUCMy8aybKo20 00CBioy.

Knwwuosi cnosa: onmumizayis, weuokicms 3a6aHMAdICEHHs, KEULYBAHH,
npoOyKmugHicmo, iHpopmayiliHi mexHono2ii.

Abstract. The impact of optimization methods on the loading speed of web pages
is examined through experimental research. Multiple strategies were employed, such
as caching, minification, and asynchronous loading. The results indicated that
caching significantly enhances performance by decreasing loading times and the
number of requests, highlighting its effectiveness for optimization. The study
highlights the necessity of a holistic approach to optimization and offers practical
suggestions for enhancing technical efficiency and user experience.

Keywords: optimization, download speed, caching, performance, information
technology.

Web page loading speed is one of the critical factors that determines the
overall efficiency and attractiveness of a web resource. It is a key indicator
of website performance that directly affects user experience, user
satisfaction, and SEO [1]. Pages with multiple components, interactive
elements, or multimedia content may load more slowly, highlighting the
need to balance design, functionality, and speed. Slow loading times can
negatively affect search engine optimization, as search engines consider
page speed a critical ranking factor.

According to research, most users leave a website if the page takes more
than 3 seconds to load, so loading speed affects not only the visibility of a
website in search engines, but also the conversion rate and overall
effectiveness of a web resource in achieving business goals [1].

Understanding load speed and its impact on user experience helps you
make more informed optimization decisions. The optimization of web page
speed is crucial for several reasons:user experience. Delays in page loading
can lead to user dissatisfaction and a loss of interest. Even a delay of a few
seconds can significantly reduce conversions and increase bounce rates;
SEO and search engine rankings. Search engines consider loading speed as
one of the factors in ranking web pages. Websites that load quickly are more
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likely to achieve higher positions in search results, which enhances their
visibility and traffic; conversions and profits. For commercial sites, speed
has a direct impact on conversions. A fast website encourages more
interactions and purchases (Amazon or Walmart note that every second of
delay in loading can cost them millions of dollars); reduces resource usage.
Fast pages are usually lighter and less resource-demanding, which reduces
the load on servers and internet channels, as well as reduces energy
consumption; accessibility to a global audience. In many parts of the world,
access to high-speed internet can be limited or expensive. Web pages that
are optimized for quick loading times enhance content accessibility for a
broader audience, even on slower connections.

Optimising web page load speed is an important aspect of modern web
development that affects business success, user experience, and technical
efficiency. Evaluated how each approach reduces load times, enhances
content processing speed, and improves user experience: comparison of web
page loading times before and after optimization; the impact of individual
methods on various performance metrics; analysis of the effectiveness of the
selected approaches in combination; recommendations for further use of
optimization methods depending on the specifics of the project. To conduct
an experiment evaluating modern methods for optimizing web page loading
speed, a test website was selected with the following initial characteristics:
the number of requests to the server: 16 HTTP requests; size of the received
data: 898 KB; total size of resources: 1.1 MB; full page load time: 1.45
seconds; time to DOMContentLoaded event: 587 ms. The initial metrics
were: overall performance: 73; FCP: 2.0; LCP: 2.7 seconds; CLS: 0.037;
TBT: 90 ms; Speed Index: 2.3 seconds. FCP and LCP values indicate delays
in displaying the main content. The full-page load time (1.45 seconds)
exceeds the optimal values, but remains acceptable. The results of the
experiment will be compared with the initial values to evaluate the
effectiveness of the optimization methods implemented (fig.1).

According to the optimization results (reduced the number of third-party
scripts, optimizing images, using lazy-loading for content, asynchronous
loading of scripts, using CDN, combining and minimizing resources,
caching), it turned out that the greatest positive effect was observed when
using caching, which reduced the amount of transmitted data to 13 KB and
the number of requests to the server to 9, providing the best overall
performance indicator - 98. Resource pooling and minification,
asynchronous script loading, and lazy content loading have demonstrated
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significant improvements in key metrics such as FCP down to 0.7 seconds
and LCP down to 0.9 seconds. The overall performance score for these
methods ranges from 86-94. This highlights their effectiveness in
addressing issues related to optimizing web page loading speed. The final
performance metrics after the implemented optimizations were: number of
requests to the server: 9; data size transferred: 12.7 KB; total resource size:
382 KB; full page load time: 663 ms; time to DOMContentLoaded event:
332 ms.
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Figure 1. The impact of optimization methods on changes in download
speed

As a result of the experimental study of modern methods for optimizing
the speed of loading web pages, it was possible to improve the performance
of the test web resource. When analyzing the effectiveness of different
approaches, it was found that each method makes its own unique
contribution to improving the overall performance. The greatest
performance gain was achieved through the implementation of caching,
which ensured the minimum volume of requests to the server and the
maximum speed of access to content.
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