
XXV I

»

16 – 18 2024 .

« »
INFORMATION INTELLIGENT SYSTEMS

24



2

28-
6., – 24. –

958

-

61166,
: (057) 7021397

E-mail: mref21@nure.ua

©   ISBN 978-966-659-396-5 
DOI 10.30837/IYF.IIS.2024  

 



3

. .

.

. .

.

.

. .

., .
-

.
, .,

,

, ,
. .

-

-



4

1



5

DOI: https://doi.org/10.30837/IYF.IIS.2024.005

–

e-mail: kostiantyn.zhenylo@nure.ua
The relevance of the work is determined by the necessity for victims to 

receive voice first aid in emergency situations. The purpose of the research is to 
design an application using which, a person can easily and quickly obtain important 
information and instructions in a critical situation, using a voice interface, which 
increases the chances of successful overcoming difficulties and receiving timely 
help. Voice assistants act as an integral tool for human interaction with computer 
programs, household smart devices, mobile phones etc. Outside of the scope of 
personal use, voice assistants are also widely used in various fields.

-

utomatic Speech Recognition), 
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Text-to-Speech (TTS) –

-to-Speech.

:
1. Mosby A. 79+ Voice Search Statistics For 2024 (Data, Users & Trends), 

(2023). URL: https://www.yaguara.co/voice-search-statistics/.
2. Lai J., Karat C.-M., Yankelovich N. Conversational speech interfaces 

and technologies // The human-computer interaction handbook. Fundamentals, 
evolving technologies, and emerging applications / ds A. Sears, J. A. Jacko. 

–391.
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Examination of different methodologies employed in the development of 

NLP chatbots is presented in this article. The study compares two primary 
strategies for chatbot development: constructing from the scratch and utilizing 
pre-existing no-code platforms. Various criteria, including flexibility, 
deployment complexity, and customization options, are used to evaluate these 
approaches. The paper also includes examples of well-known NLP libraries like 
NLTK and spaCy, as well as off-the-shelf platforms such as Dialogflow and 
Microsoft Bot Framework. It is emphasized that the selection of an approach 
depends on factors such as technical expertise, customization and integration 
requirements, and the specific functional demands of the chatbot.
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:
1. Natural Language Processing (NLP) in Python with NLTK, Real Python. 

URL: https://realpython.com/nltk-nlp-python.
2. spaCy 101: Everything you need to know, spaCy Usage Documentation. 

URL: https://spacy.io/usage/spacy-101.
3. Microsoft Bot Framework Documentation, Microsoft Bot Framework 

Developer Portal. URL: https://dev.botframework.com.
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The work researches the hybrid method of IT project management on the 
example of the development of a distance learning system. A hybrid approach to 
project management combines different methodologies (Agile, Waterfall) and 
approaches to achieve more efficient and effective project management. This 
work reviews the advantages and disadvantages of the hybrid method of project 
management and its application in the context of planning the development of a 
distance learning system, the use of artificial intelligence systems for project 
management is considered.

-

-
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1. Kerzner. Project Management: A Systems Approach to Planning, 
Scheduling, and Controlling. 7-

2. Bittner K. Managing iterative software development projects. Upper 
Saddle River, NJ : Addison-Wesley, 2007. 630 p.
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The focus of this research is to examine the techniques and tools used for 
creating computer vision systems. Additionally, the study involves an 
exploration of real-time object identification and categorization methods, along 
with the implementation of artificial intelligence within these stages of computer 
vision development. The system can help teachers respond in real time to 
students' emotional state and level of engagement.

’ – ( ), 
’

, —
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1 –

:
1. Monkaresi H., Bosch N., Calvo R. A., D’Mello S. K. Automated 

detection of engagement using video-based estimation of facial expressions and 
heart rate. IEEE Transactions on Affective Computing. 2016. 8(1). 15–28.

2. Challenges in Representation Learning. A report on three machine 
learning contests / I. J. Goodfellow et. al. rXiv, 2013.

3. Vishnumolakala S. K., Vallamkonda V. S., Subheesh N. P., Ali J. In-
class Student Emotion and Engagement Detection System (iSEEDS). An AI-
based Approach for Responsive Teaching. 2023, pp. 1–5.

4. Anzar S. M., Subheesh N. P., Panthakkan A., Malayil S., Ahmad H. A. 
Random Interval Attendance Management System (RIAMS). A Novel 
Multimodal Approach for Post-COVID Virtual Learning. 2021.
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Virtual Voice Analyst in learning English is an innovative technology 
created to transform the perception of studying process. Based on an Automatic 
Speech Recognition technology it helps to define both your knowledge and 
pronunciation level along with giving recommendations about further steps.

-
-

–
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1.
URL: 

https://pidgorodne.otg.dp.gov.ua/storage/app/sites/92/uploaded-files/kmis-
.

2. Lai J., Karat C.-M., Yankelovich, N. Conversational speech: interfaces 
and technologies Ed. By A.Sears, J. A Jacko // Human-computer interaction 
handbook: Fundamentals, evolving: technologies, and emerging applications. 2-
nd ed.. P. 381-391. New York, 2008.

3. Jason Brownlee Long Short-Term Memory Networks With Python:
Develop Sequence Prediction Models with Deep Learning. 2017. 229 p. 
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This work delves into the usage of deep neural networks for fuzzy image 

segmentation to improve data analysis in various fields. Recognizing the 
limitations of conventional semantic segmentation methods, this research 
advocates for a nuanced approach that combines fuzzy logic principles with the 
computational power of deep neural networks. This hybrid methodology is 
designed to enhance the accuracy and adaptability of segmentation processes, 
making it particularly relevant for applications requiring precise image 
interpretation. Additionally, the proposed approach could significantly impact 
the future of image segmentation techniques.

–
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:
1. Hmrishav Bandyopadhyay. Image Segmentation: Deep Learning vs 

Traditional [Guide]. V7 | The AI Data Engine for Computer Vision & 
Generative AI. URL: https://www.v7labs.com/blog/image-segmentation-guide 

2. Image Segmentation: The Basics and 5 Key Techniques. Datagen. URL:
https://datagen.tech/guides/image-annotation/image-segmentation -

3. A segmentation method based on the deep fuzzy segmentation model in 
combined with SCANDLE clustering / Zenan Yang . ScienceDirect. URL: 
https://www.sciencedirect.com/science/article/pii/S0031320323007240 (

: 27.02.2024).
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Nowadays, there is a wide variety of information available in many 

languages. In order for people from different parts of the world to be able to 
watch and understand any video without any problems, regardless of language, 
translation is needed. Automatic generation and translation of subtitles became 
the best solution to this problem. After speech is transcribed into text, it needs to 
be translated, and translation needs to be both fast and accurate. The purpose of 
this article is to analyze machine translation methods and determine which one 
is best suited for real-time subtitle translation.

SMT
NMT

Rule-based Machine Translation
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NMT.

:
1. Routledge encyclopedia of translation technology / ed. Chan Sin-wai.

2015. 718 p.
2. Haifeng W., Hua Wu, Zhongjun He, Liang H., Kenneth W. Ch. Progress 

in Machine Translation // Engineering. 2022. Vol. 18. P. 143-153.
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Artificial intelligence affects many aspects of today's world, and one of the 

most visible areas of its influence is the design of user interfaces. With advances in 
machine learning and natural language processing, AI offers new approaches to 
creating interfaces that can adapt and respond to user needs in real time. This 
research aims to study the application of AI in the development of user interfaces, 
with an emphasis on personalization and improving the user experience.
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:
1. Yuyan Wang, Mohit Sharma, Can Xu, Sriraj Badam, Qian Sun, Lee 

Richardson, Lisa Chung, Ed H. Chi, and Minmin Chen, Surrogate for Long-
Term User Experience in Recommender Systems. In Proceedings of the 28th 
ACM SIGKDD Conference on Knowledge Discovery and Data Mining (KDD 
’22), 2022, Washington, DC, USA. ACM, New York, NY, USA, 10 pages. 
https://doi.org/10.1145/3534678.3539073 

2. Eli Pariser. 2011. The filter bubble: What the Internet is hiding from you. 
Penguin UK.
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The study delves into the challenge of summarization textual data in the 

Ukrainian language within the domain of computational linguistics, focusing on 
news summarization. Its primary objective is to assess and compare various 
approaches to language modeling tailored to the Ukrainian language in the 
context of news articles. The research entails the creation of a corpus of news 
articles, analysis of existing summarization methods, experimentation with 
different summarization techniques, and evaluation of the resulting models. 
Furthermore, the paper explores key linguistic areas such as phonology, 
morphology, syntax, semantics, and pragmatics, which serve as the theoretical 
foundation for effectively summarizing news articles computationally.

, ,
.
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1.

–
4171-4186. 

2. Edmundson H.P. New Methods in Automatic Extracting // Journal of the 
ACM (JACM). . 264-285. 

3.
BLEU 192 ROUGE // – EMNLP 2015: 

9.
. 128-137.
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Nowadays, where health and physical well-being are becoming 

increasingly important, regular exercise is considered a key element in 
maintaining overall well-being. However, improper exercise techniques can lead 
to a decrease in their effectiveness and, even worse, a risk of injury. This is 
especially true for beginners, who often face difficulties in mastering the correct 
techniques without the direct supervision of a trainer or specialist. The use of 
video monitoring can help many people monitor their activity and exercise 
technique, provide useful feedback, and ultimately increase physical activity 
levels and overall public health.
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The paper proposes to develop a tool that will allow creating a semantic 

network of files in addition to the standard hierarchical Windows file system, 
which could automatically sort text files for a semantic digital library by 
categories based on their content. The preparation of a corpus of texts for the 
purpose of automatically obtaining categories, tags and attributes to fill a 
semantic digital library is an extremely important and relevant technology. In 
order to implement such an add-on to the Semantic File System, it is proposed to 
apply ML.NET technology, this will allow easy integration with other ML.NET 
components or external libraries, expanding the possibilities of sorting text 
documents.

Semantic File System (SFS) –

SFS

File System for Linux (SFS-

Desktop Search), Semantic File Organizer 
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ML.NET. ML.NET —

-
-

1.
systems. ACM Operating Systems Review. 1991.

2.
-

3.
https://www.codemag.com/Article/1911042/ML.NET-Machine-Learning-for-
.NET-Developers .

4. What is ML.NET? An open-source machine learning framework. :
https://dotnet.microsoft.com/en-us/learn/ml-dotnet/what-is-

mldotnet .
5. Tanvir, Q. Multi Page Document Classification using Machine Learning 

and NLP. Medium. 2021. 
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Today, people use a variety of technologies to communicate. Devices such 

as cell phones, laptops, and desktops are widely used and provide opportunities 
to share different types of data, including text, voice, files, and images. A 
common feature is the ability to create chat rooms for discussion on specific 
topics. However, there are significant drawbacks. It is possible for some 
individuals to violate chat rules by sending irrelevant or threatening information. 
Chat administrators can delete these messages or ban users but doing so 
manually is tedious. This process can and should be automated using artificial 
intelligence. Therefore, this article explores AI and how it can be used to 
automate chat moderation.

–

–

–

- –

-
- -
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1. How does Facebook use artificial intelligence to moderate content? | 
Facebook Help Center. Facebook. URL: https://www.facebook.com/
help/1584908458516247?cms_id=1584908458516247
25.02.2024).

2. Meta's New AI System to Help Tackle Harmful Content | Meta. 
URL: https://about.fb.com/news/2021/12/metas-new-ai-system-tackles-harmful-
content/
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The goal of this work is to explore methods of text data augmentation, 

which involves creating new synthetic data similar to real ones, for machine 
learning tasks where available data is limited. Generative data augmentation is 
used to combat overfitting, but it has found limited application in Natural 
Language Processing. Simple augmentation methods like random insertions, 
replacements, and shuffling are too limited in their effectiveness. Substituting n-
grams with synonyms is another method that can be used for data augmentation, 
as well as the application of intelligent models like Back translation and Style 
augmentation. The use of generative models such as C-BERT is a popular 
solution for the augmentation task. Prompt engineering is also becoming 
increasingly popular for creating queries that prompt the model to provide 
optimal responses.

.

-



36

-

-BERT (Conditional BERT).
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:
1. Shorten C., Khoshgoftaar T. M., Furht B. Text Data Augmentation for 

Deep Learning. Journal of Big Data. 2021. 
https://doi.org/10.1186/s40537-021-00492-0 ( : 25.02.2024).

2. Wei J., Zou K. EDA: Easy Data Augmentation Techniques for Boosting 
Performance on Text Classification Tasks. Protago Labs Research, 2019. 9 .
( . Dartmouth College). URL: https://arxiv.org/pdf/1901.11196.pdf.
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Optimizing meeting schedules is a complex task, often overlooking 

individual user preferences. This research explores the use of genetic algorithms 
for a personalized, adaptive approach to meeting scheduling. Our method 
evolves a set of schedules based on a designed fitness function, considering 
various parameters such as the total number of meetings, their priorities, and 
user preferences. This leads to an effective customization of the schedule output. 
Moreover, the proposed approach has the potential for practical application by 
integrating and automating schedule planning with existing services. This not 
only saves users' time spent on manual planning but also enhances the efficiency 
of meeting management, providing a comprehensive and user-centric solution.

–

-
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:
1. The use of Genetic Algorithms in the planning and scheduling of 

projects, as well as the comparison of other optimization techniques and 
limitations. URL: linkedin.com.

2. Eiben A. E., Smith J. E. Introduction to Evolutionary Computing. 
Springer-Verlag Berlin Heidelberg, 2015. 287 p.
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The chatbot market has been growing rapidly lately. They allow you to 

optimize business processes and meet user needs. With the advent of large 
language models based on transformers, interest in the end-to-end approach to 
building such systems has increased. However, when building task-oriented 
dialog systems based on transformers, there is no certainty that they will pursue 
the intended goal, and here reinforcement learning comes to the rescue.

The paper discusses the combination of these approaches in order to 
improve the characteristics of task-oriented dialogue systems which are needed 
for business.

- (TOD) 
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1. W.-C. Kwan, H. Wang, H. Wang, K.-F. Wong. A Survey on Recent 
Advances and Challenges in Reinforcement Learning Methods for Task-
Oriented Dialogue Policy Learning. The Chinese University of Hong Kong. Jul 
2022. arXiv preprint arXiv:2202.13675.

2. J. Chung, C. Gulcehre, K.H. Cho, Y. Bengio. Empirical Evaluation of 
Gated Recurrent Neural Networks on Sequence Modeling. Dec 2014. arXiv 
preprint arXiv:1412.3555.

3. F. AlMahamid, K. Grolinger. Reinforcement Learning Algorithms: An 
Overview and Classification. – Department of Electrical and Computer Engineering 
Western University. 29 Sep 2022. arXiv preprint arXiv:2209.14940.
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This work is devoted to the training of SVM classification model for 

predicting attractiveness of human’s face. We will use Python language with 
Mediapipe opensource library for face recognition and getting landmarks. Then 
we will use scikit-learn library for training the SVM model easily. For 
attractiveness measurements, we will use only geometrical values, as “golden 
ratios”, which should be equal to the number of “phi”. For deploying our model, 
we will use Gradio library. The focus on this work was to see, how effective 
golden ratios could be for analyzing human’s faces attractiveness.

–
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SVM (Supported Vector Machine) –
SVM

Python scikit-learn

Gradio
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1. Brain systems for assessing facial attractiveness / J. S. Winston et al. 
Neuropsychologia. 2007. Vol. 45, no. 1. P. 195–206. URL: 
https://doi.org/10.1016/j.neuropsychologia.2006.05.009.

2. Machine learning-based facial beauty prediction and analysis of frontal 
facial images using facial landmarks and traditional image descriptors / T. J. Iyer 
et al. Computational intelligence and neuroscience. 2021. Vol. 2021. URL: 
https://doi.org/10.1155/2021/4423407 (date of access: 03.03.2024).

3. SCUT-FBP5500-Database-Release: ttps://github.com/HCIILAB/SCUT-
FBP5500-Database-Release
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This work explores the intricate dynamics of propaganda and AI 

convergence in the contemporary digital era. It highlights the challenges arising 
from the rapid dissemination of information through digital platforms, blurring 
the lines between trustworthy news and propaganda. It proposes using a 
combination of GAN and classification models to detect and combat both 
human and AI-generated propaganda, advocating for their integration into web 
browsers for real-time identification of propagandistic content. This approach 
aims to enhance media literacy and critical thinking skills among users, thereby 
mitigating the harmful effects of propaganda on public discourse and decision-
making processes, ultimately strengthening democratic societies.

( )
,
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:
1. Propaganda / editors: Jackall R. 1995. 449.
2. Goldstein J. A., Chao J., Grossman Sh, Stamos A., Tomz M. How 

persuasive is AI-generated propaganda? PNAS Nexus. 2024. 3(2). P. 1-7.
3. Jones D. G. Detecting Propaganda in News Articles Using Large 

Language Models. Engineering: Open Access. 2024. Vol. 2, No 1. P. 1-12.
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This conference paper provides insights into Recurrent Neural Networks 
(RNNs) in various domains like language modeling and speech recognition. It 
discusses key concepts such as «Backpropagation Through Time» and «Long 
Short-Term Memory Units» essential for understanding RNNs. Recent 
advancements like «Attention Mechanism» and «Pointer Networks» are also 
explored, showcasing improved performance in RNN-based techniques. 
Challenges like vanishing gradients are addressed, and solutions like Deep 
Recurrent Neural Networks (DRNNs) and Bidirectional Recurrent Neural 
Networks (BRNNs) are discussed. The Encoder-Decoder architecture, 
exemplified by Sequence to Sequence (seq2seq) models, is examined, and 
Pointer Networks (Ptr-Nets) are introduced as effective solutions for 
combinatorial optimization problems.

, ,
(RNN) 

, ,
, .

–

–
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1. Nakamoto P. Neural Networks and Deep Learning: Neural Networks & 
Deep Learning, Deep Learning, Blockchain Blueprint. Createspace Independent 
Publishing Platform, 2018. 152 p.

2.
.

3.

–96.
4. Schmidt R. M. Recurrent Neural Networks (RNNs): A gentle 

Introduction and Overview. 2019. URL: https://arxiv.org/pdf/1912.05911.pdf 

5. Salem F. M. Recurrent Neural Networks. Cham : Springer International 
Publishing, 2022. URL: https://doi.org/10.1007/978-3-030-89929-



50

004.89 DOI: https://doi.org/10.30837/IYF.IIS.2024.050

–

e-mail: vladyslav.talakh@nure.ua
The text explores the popular trend of creating AI assistants through 

generative artificial intelligence. It addresses challenges in updating neural 
network knowledge and introduces LangChain as a framework for assistant 
development. The process includes information retrieval, storage, search, and 
response generation. The example used for illustration involves developing an 
assistant for document search, providing insights into the overall development 
process and the versatility of LangChain.

Confluence.

GPT OpenAI.
–

Confluence LangChain
ConfluenceLoader Confluence
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RecursiveCharacterTextSplitter

ada v2 OpenAI.

stuff-search
n

LangChain

–

LangChain

1. Using langchain for Question Answering on Own Data. Medium. URL:
https://medium.com/@onkarmishra/using-langchain-for-question-answering-on-
own-data-3af0a82789ed  

2. LangChain documentation. URL: https://python.langchain.com/
docs/get_started  
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The problem of textual data summarization in the Ukrainian language in 

the context of computational linguistics is studied. The aim of the study is to 
evaluate and compare different approaches to language modeling for the 
Ukrainian language. The work includes creating a data corpus, analyzing 
existing methods, conducting experiments with different language units, and 
evaluating the resulting models. In particular, the paper discusses the main areas 
of linguistics, such as phonology, morphology, syntax, semantics, and 
pragmatics, which form the theoretical basis for computer text processing. 

,
,

. ,
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,
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2. Neural natural language generation: A survey on multilinguality,
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Our research is aimed at analyzing and understanding fraudulent activities 

within the Ethereum network using intelligent analysis. With the increasing 
adoption of cryptocurrencies and the growing complexity of financial 
transactions, detecting fraudulent behavior has become a challenging task. The 
goal of our work is to leverage intelligent analysis techniques to detect, analyze, 
and prevent fraudulent transactions in real time. We consider various aspects of 
fraudulent activities, including transaction patterns and network behaviors, to 
develop a comprehensive approach to their identification and mitigation. Our 
research aims to develop innovative techniques and tools to help organizations 
effectively combat fraud within the Ethereum network, safeguarding their 
financial assets and ensuring the integrity of transactions.

, Ethereum, 
. ,

,

.

-
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1. Ethereum Fraud Detection Dataset. Kaggle: Your Machine Learning and 
Data Science Community. URL: https://www.kaggle.com/
datasets/gescobero/ethereum-fraud-dataset

2. 

, . 2022. 124 .
3. 

nodes in a blockchain with supervised learning //Ieee Access. 2020. T. 8.  S. 
109639-109647.
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Emotionality in communication can have both positive and negative 

effects, depending on how it is used and controlled. The aim of this paper is to 
investigate the effectiveness and accuracy of emotional neutralization of texts 
using LLM, while preserving semantics and main meaning. The study uses 
prompt engineering methods to build queries whose answers will have the best 
results.

,
, , .

.
-

–
-

–
-

–

–
-

–
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1. Ran C. Emotion analysis of dialogue text based on ChatGPT: a research 
study. Third International Conference on Algorithms, High Performance 
Computing, and Artificial Intelligence (AHPCAI 2023), . Yinchuan, China, 
18–19 . 2023 . / .: S. Saxena, C. Zhao. 2023. URL: 
https://doi.org/10.1117/12.3011507 ( : 04.03.2024).

2. Wu Y., Hu G. Exploring Prompt Engineering with GPT Language 
Models for Document-Level Machine Translation: Insights and Findings. 
Proceedings of the Eighth Conference on Machine Translation, . Singapore. 
Stroudsburg, PA, USA, 2023. URL: https://doi.org/10.18653/v1/2023.wmt-1.15
( : 04.03.2024).
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Data exploration, wrangling, and interactive analysis and visualization 

were made in an integrated way. How to plot feature importance in Python 
calculated by the XGBoost model was considered. Features engineering in a 
dataset has been improved with Haar Transform. The area under the receiver 
operating characteristic curve was increased from 0.44 for the base model to 
0.82 for Haar Transform Model.
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The pressing issue of environmental preservation has prompted global 

efforts to minimize human impact on the planet. This research focuses on 
leveraging Computer Vision, specifically CNNs, for waste recognition on 
mobile devices. The study uses the TACO dataset, resembling real-world 
scenarios. Data augmentation is applied to address limited training data, 
doubling input effectiveness. The goal is a CNN model capable of efficiently 
recognizing and classifying common waste types in real-time on mobile devices. 
Challenges include meticulous data preprocessing, training computational costs, 
model selection, porting to mobile devices, and real-world cases assessment. 
Embracing AI technologies can enhance human efficiency in environmental 
preservation, fostering a more sustainable and comfortable existence.

Computer Vision

Computer Vision 

IoT 
– SpotGarbage.
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This work explores the application of Natural Language Processing (NLP) 

methods to address the cold-start problem in recommendation systems. 
Specifically, it investigates the use of text vectorization and clustering 
techniques to analyze technical articles, aiming to enhance the recommendation 
accuracy for new users or items with no prior interactions. Potential challenges 
include managing large datasets and optimizing clustering algorithms to capture 
the nuances of technical texts accurately. This study promises to offer valuable 
insights into refining recommendation systems through sophisticated text 
analysis methodologies.
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This thesis delves into the concept of neuroevolution, which combines the 

merits of these two systems, highlighting how artificial intelligence can harness 
natural evolution principles to enhance neural network efficiency. Key facets 
such as the Ant Colony Optimization, a bio-inspired algorithm modelled on ant 
foraging behavior, are explored in-depth. Challenges like architectural 
optimization, algorithm limitations, and scalability are analyzed, highlighting 
potential solutions like surrogate models. As a conclusion, the research 
underscores the dynamic potential of evolutionary algorithms in powering 
artificial neural networks, foreseeing continued advancement in this domain.
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This report explores the complex impact of AI on the labor market, 

emphasizing challenges and potential disruptions. It recommends rehabilitation 
programs, financial support, and re-employment assistance for affected workers. 
The need for new skills due to AI integration is highlighted, with an emphasis 
on comprehensive training initiatives. The report addresses the risk of a "digital 
divide" and advocates for inclusive strategies, including government initiatives 
for equal AI education access. In conclusion, it provides concise insights and 
recommendations for a balanced and sustainable labor market evolution in the 
AI era.

,
( ), 

- .

-



70

. 76–83. 
URL: https://doi.org/10.32851/2708-0366/2022.12.11 ( :
27.02.2024).



71

004.89
RESEARCH ON CENTRALITY MEASURES 

IN SCALE-FREE NETWORKS
Ivashyn S. S.

Scientific supervisor – Ph.D., as.prof. Shergin V.L.
Kharkiv National University of Radio Electronics (61166, Kharkiv, Nauki Ave., 

14, Dep. of Artificial Intelligence)
e-mail: serhii.ivashyn@nure.ua

Understanding the behavior of centrality measures in the context of various 
network models is crucial for grasping the structural properties of complex 
systems. This study explores the constraints imposed on centrality measures by 
different network models, revealing the maximum achievable centrality values 
for individual nodes and for the network as a whole. We adopt a systematic 
approach, selecting specific network models and centrality metrics, modeling, 
and assessing centrality through empirical experiments. The study encompasses 
maximum centrality for nodes, the distribution of node centrality, and network 
centrality (Freeman's centrality) in various network models and centrality 
metrics. Additionally, we investigate the possibility of deriving theoretical 
estimates for these centrality limits. The findings of this study not only 
contribute to a deeper understanding of network dynamics but also pave the way 
for further analyses of real networks, allowing for a comparison between model-
generated and real networks. This research bridges the gap between theoretical 
modeling and practical network analysis, offering insights into the fundamental 
principles governing the structure of complex networks.

1. Introduction
The modern world is becoming increasingly interconnected and complex, 

and key to understanding these interconnections is the study of scale-free 
networks. Scale-free networks are fundamental in many systems and processes, 
from internet communications to biological networks and social structures. In 
these networks, centrality measures, which help to determine the importance and 
influence of individual nodes in the network structure, are of particular interest.

Node centrality in scale-free networks is a critical factor affecting the 
network's resilience and efficiency. The study of centrality is important in 
various fields, including computer science, sociology, biology, and economics. 
In this article, we focus on several key aspects of centrality, namely: degree 
centrality, closeness centrality, betweenness centrality, as well as influence and 
other relevant metrics.

Special attention is given to the comparative analysis of these measures in 
scale-free networks, characterized by the presence of highly connected nodes, 
which significantly influence the dynamics and behavior of the network. The 
aim of the study is to identify the features of centrality distribution in such 
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networks and to assess their impact on the overall structure and functionality of 
the network.

Using theoretical analysis and modeling, we aim to examine in detail how 
various centrality measures can be applied to assess the importance of individual 
nodes, their influence on information dissemination, network resilience to 
failures, and opportunities for optimizing network processes.

In this study, we aim to explore these constraints in the context of different 
models of scale-free networks and various centrality measures. It is known that 
most networks in the real world [1, 4] are scale-free networks. Both social 
networks and networks of a technical nature (electrical, transport), biological, 
etc. have this property. A network is called scale-free if the distribution of nodes 
by the number of connections is power-law at least asymptotically:

       under          k .

Thus, the probability that a node will have exactly k links is proportional 
to k . This dependence is performed more precisely, the larger is k . Parameter 

is called the scaling exponent and, as a rule, is within (2;3] .
We propose a systematic approach to investigate the maximum achievable 

centrality values for individual nodes and the network as a whole through 
empirical experiments. The corresponding results will allow us not only to gain 
a deeper understanding of the dynamics of scale-free networks but also to 
explore the possibility of comparing model-generated and real networks in terms 
of their structural organization and centrality. Essentially, this study aims to 
combine theoretical modeling with practical network analysis to provide insights 
into the fundamental principles governing the structure of complex networks.

Thus, the study of centrality limits in scale-free networks plays a key role 
in advancing our knowledge of the properties and behavior of complex systems, 
which can have important implications for various fields, including social 
sciences, engineering, and biology.

2. Methodology
For conducting experimental calculations, the Python programming 

language and its NumPy matrix operations module were used. This choice is 
motivated by the flexibility and extensive capabilities of Python in data 
processing and analysis, as well as the efficiency of NumPy in working with 
matrices and large data volumes, which is critically important for calculations in 
the field of complex networks.

During these experimental calculations, we were able to obtain quantitative 
estimates of node importance in the network, and determine how different 
centrality measures behave in different network models. This allowed us to 
identify key nodes and understand the structural characteristics of the network, 
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which is important for further analysis of the dynamics and resilience of scale-
free networks.

3. Results
The analysis of the obtained calculation results was provided taking into 

account the models of scale-free networks created. The analysis allowed us to 
draw valuable conclusions about the behavior and characteristics of different 
nodes in complex network structures.

Key findings from the analysis:
Identifying Node Importance: The analysis revealed which nodes are 

considered the most central or important in the context of a particular network. 
This helped identify key elements of the network that may play a role in its 
development and dynamics.

Assessing Network Structural Features: Analysis of centrality measures 
provided information about the structural differences between different network 
models. For example, higher levels of degree centrality were observed in 
Barabási- -Rényi (ER) models.

Asymptotic and Exact Limits: Calculations of asymptotic and exact limits 
for centrality measures revealed the maximum and minimum possible values of 
these measures for the used network models. This helped understand the 
limitations and potential capabilities of different types of networks.

Software Analysis and Data Interpretation: The use of software 
applications for counting these values allowed for effective analysis of large 
data sets, which in turn contributed to a deeper understanding of the dynamics of 
scale-free networks. The analysis of centrality measures based on the obtained 
results allowed for conclusions not only about individual nodes but also about 
the overall structure and properties of the network.

Overall, the analysis results helped identify both general and unique 
characteristics of nodes in different types of networks and provided information 
for further research on the impact of these characteristics on the behavior and 
resilience of complex network systems.
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Verbal Decision Analysis is an effective tool that can improve Explainable 
Artificial Intelligence (XAI) by providing verbal explanations of machine 
learning models and reasoning using words, text, or natural language. Synthesis 
of explainable verbal AI models involves four main stages: formation of a 
system of concepts in a particular subject area; formation of an ordinal 
classification of object/process states; ordering of object/process states from a 
particular class; determination of the best state of an object/process. By 
integrating elements of verbal analysis into XAI models, it is possible to 
improve user interaction, understanding, and perception of AI systems.
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The work is devoted to assessing the challenges and advancements in 

microscopy data analysis, focusing on cell tracking, object detection, lineage 
reconstruction, and the application of machine learning. It highlights the 
difficulties in accurate lineage reconstruction, the importance of metrics in 
assessing tracking algorithms, and the role of machine learning in proposing 
hypotheses and understanding complex biological systems.

Deciphering how cells self-organize is crucial in biology. Single-cell 
biology, illuminating processes from development to diseases, relies on 
computational algorithms for spatial and temporal cell biology quantification. 
Light-sheet microscopy's recent advancements, including multiple biochemical 
reporters like B.Yang, A.R. Jamieson, and others, produce volumetric time-lapse 
data with rich experimental imagery, surpassing current data extraction 
capabilities.

In recent years, machine learning (ML) has transformed microscopy data 
analysis, improving tasks like cell segmentation and denoising. Despite 
advancements in cell tracking, accurately capturing multi-generational lineages 
remains a challenge [1]. Current approaches use a tracking-by-detection 
paradigm, detecting and linking cells over time.

With the advent of convolutional neural networks (CNNs), the cell 
detection step has seen significant progress in recent years. Generalized 
segmentation and detection algorithms such as U-Net, Mask R-CNN, YOLO, 
Segment Anything [2] or more specialized cell-specific algorithms such as 
DeepCell, Cellpose and StarDi st are now able to detect cells with great 
accuracy, even in complex multidimensional data.

Unlike tracking-by-detection algorithms relying on heuristics, this 
approach prioritizes quantifying cell biology over precise tracking accuracy. It 
lacks flexibility with new data but posits that machine learning advancements 
enable learning cell behavior models by framing tracking as a learnable task [3].

Cell tracking necessitates two types of annotations: spatial-temporal 
marking of individual cells and detailing their temporal linking. Manual 
annotation acquisition is labor-intensive, with reports of weeks to years spent 
annotating datasets for training. For 3D + t datasets, annotations are scarcer, 
often providing a sparse "gold standard". Benchmarking against this limited 
gold standard may overlook improvements in diverse cellular behaviors.



78

To enhance annotated data, crowd-sourcing annotations are on the rise, 
emphasizing the importance of active label cleaning for improved dataset 
quality. High-quality datasets increase through efforts like the Cell Tracking 
Challenge (CTC) and the Multiple Object Tracking (MOT) benchmark, 
capturing varied cell types and contributing to repositories.

The tracking data, represented as a directed acyclic graph (DAG), forms 
G hypothesis = V, E , capturing cell division events. The algorithm seeks G 
solution G hypothesis to minimize tracking errors and depict cell motion, 
mitosis, and apoptosis, posing challenges in detection linking and lineage 
reconstruction.

In the tracking-by-detection paradigm, a greedy assignment strategy 
utilizes a cost matrix (C) for edges between vertices at consecutive time points. 
Solving the Linear Assignment Problem (LAP) involves algorithms like 
Hungarian or Jonker-Volgenant, but their O (n3) time complexity hinders large 
datasets.

Constructing the vital cost matrix C initially considers spatial distance, later 
incorporating advanced functions like Kalman filters or local flow. Despite 
improvements, there's room for further feature inclusion in C. This falls under 
local tracking, spatially global but not temporally. In contrast, global tracking 
considers the entire hypothesis graph while identifying the optimal set of edges.

In long-movie cell tracking, accurate lineage reconstruction is challenging 
[4]. It relies on precise object detection and hypothesis graph construction for 
mitosis events, making it more error-prone than reconstructing single-cell tracks. 
Measuring tracking errors is crucial, with metrics playing a key role in machine 
learning training loops. Common errors include inaccuracies in object detection, 
leading to impactful false negatives and positives, influencing G hypothesis 
construction and lineage tree accuracy. Several metrics assess cell tracking 
algorithms, with lineage-specific metrics like "branching correctness" (MBC) 
and "leaf retrieval score" (LRS, benchmarked at 0.75) providing user-intuitive 
insights into tracking performance. These metrics are implemented in open-
source packages like Traccuracy.

Tracking 10 cells in a 10-frame movie yields an impractical 10^9 potential 
solutions in the hypothesis graph (G hypothesis) for larger datasets. Machine 
learning treats tracking as a learnable task with representation and hypothesis 
graph components. Recent discrete optimization methods include the Viterbi 
algorithm and Linear Programming (LP). The widely used Integer LP (ILP) 
relies on user-provided rules, leading to exponential complexity in novel 
datasets, indicating incorrect assumptions.

The goal of future ML systems is to intelligently propose hypotheses, 
reducing the search space rather than enumerating all possibilities. Self-
supervised methods in recent studies show potential for predicting cellular 
events from image data. ML-enhanced tracking algorithms could leverage these 
predictions, and fusion of deep learning with combinatorial solvers offers an 
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end-to-end tracking pipeline. Our research aims to understand cell behavior in 
complex biological systems using ML as a framework to learn aspects of it [4]. 
Efforts in computer vision explore end-to-end ML tracking algorithms, like 
global tracking transformers, but they require large training datasets [2] and 
currently overlook important hypotheses like branching events. Model 
explainability is crucial in scientific applications, and the open sharing of trained 
models, metrics, and data is essential for driving scientific progress. ML 
promises to uncover insights in complex biological systems, allowing the 
automated discovery of novel cellular dynamics.
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This work is devoted to the review of ideas, hypotheses and examples of 

application of synthesized solutions based on distributed systems and 
computational intelligence modules that were organized into a general system. 
The work presents actual problematic issues that scientists encountered during 
the synthesis of systems and the following solutions were proposed based on the 
selected publications of 2016, 2020-2024y.  The value of Grid, cluster and cloud 
computing technologies in matters of synthesis of distributed intelligent systems 
is considered. Advantages and disadvantages of using synthesized solutions 
based on computational intelligence and distributed systems are considered. 
Some of the latest scientific materials are considered and further ways of the 
systems synthesis development are indicated.
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This work explores contemporary methods and models in machine and 
deep learning with parameters. The study encompasses a comprehensive review 
of parameterized models, their applications, and the impact of varying 
parameters on model performance. The study encompasses a comprehensive 
review of parameterized models, their applications, and the impact of varying 
parameters on model performance. Additionally, the paper investigates the latest 
trends and innovations in the rapidly evolving landscape of machine and deep 
learning, providing insights into the optimization and enhancement of model 
capabilities through parameter tuning.
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This work is devoted to investigating the performance of Large Language 

Models (LLMs) in solving logical problems in Ukrainian, where key words are 
replaced with nonsensical ones to challenge the models' reliance on prior 
knowledge. It highlights a study comparing the abilities of four models—
ChatGPT 3.5, ChatGPT 4.0, Copilot, and Gemini—across different testing 
scenarios, including both isolated and contextual problem-solving. The findings 
reveal that all models significantly outperform random guessing, with ChatGPT 
4.0 showing exceptionally high accuracy, suggesting its potential in applications 
requiring complex logical reasoning. 
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The work analyzes an automatic system for adapting initial user input to 
model-preferred prompts using a pre-trained language model with supervised 
fine-tuning and reinforcement learning.
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This work is devoted to the influence of boundaries on the estimation of the 

Hurst exponent during Fractional Brownian Motion simulations in the second 
Anomalous Diffusion (AnDi) challenge. Ten key methods for estimating the 
Hurst exponent were applied to experiments with varying series lengths and 
diffusion coefficients for persistent time series with a Hurst exponent above 
0.75. The findings reveal that all examined methods, except for the periodogram 
method, are susceptible to boundary effects even at short series lengths. The 
periodogram method proved to be robust against boundary effects when working 
with persistent time series across all tested series lengths and diffusion 
coefficient values.
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GHE HM DFA Whittle TTA PM AWC VVL LW LSV
0.130 0.126 0.030 0.040 0.049 0.027 0.028 0.016 0.025 0.022
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D = 3 0.166 0.162 0.114 0.146 0.181 0.034 0.225 0.249 0.118 0.138
D = 5 0.180 0.178 0.139 0.171 0.209 0.033 0.271 0.288 0.146 0.169
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This work discusses the problem of developing alternative approaches to 
generating noise in generative adversarial networks (GAN). Various noise 
generation techniques are important for training GAN networks as they help 
improve the quality of the generated data and the stability of training. This 
article provides an overview of current noise generation methods and discusses 
an approach based on the Pandas library in the Python programming language 
for generating, storing, and mixing noises.

In the modern world, neural networks are widely used in many fields, 
including computer vision, natural language processing, and the generation of a 
wide range of content such as:

— images – photorealistic images of people, landscapes, etc;
— texts – articles, news, poems;
— music – melodies, sounds;
— video – short videos, animation, special effects.
The capabilities of GANs will only expand with developing technologies 

and computing machines. It is worth noting that GANs do not always generate 
flawless content. Images may be blurry or have distortions, text may not make 
sense, and music may be cacophonous. At the same time, GANs are a powerful 
tool that can be used to create new and original content.

Our research work will be aimed at studying an exercise of image 
generation using GAN networks. Since the process of training GAN networks 
often faces the problem of generating high-quality noise, special attention will 
be paid to the study of noise generation methods that are necessary for the 
diversity and stability of neural network training.

Generative adversarial network (GAN) is a deep neural network model that 
consists of two main components: a generator and a discriminator. The generator 
is responsible for generating new data samples by simulating the distribution of 
the training set, while the discriminator tries to guess and distinguish the 
generated data from the real data [1].

The architecture of the GAN network consists of several layers that ensure 
the task of data generation. Training GANs is a competition process between the 
generator and the discriminator, and successful training requires the right 
balance between the diversity of the generated data and its realism.
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Fig. 1 – Generic architecture of GAN network

Here is an overview of GAN network work logic:
1) The generator analyzes the training set and identifies data attributes.
2) The discriminator neural network also analyzes the initial training data 

and distinguishes between the attributes independently.
3) The generator modifies some data attributes by adding noise (or random 

changes) to certain attributes.
4) The generator passes the modified data to the discriminator.
5) The discriminator calculates the probability that the generated output 

belongs to the original dataset.
6) The discriminator gives some guidance to the generator to reduce the 

noise vector randomization in the next cycle.
To train the discriminator, both labeled images are used – generated by the 

generator and real images. The discriminator learns to identify images as real or 
generated and is trained using a loss function. Typically, the generator and 
discriminator are trained alternately. This training approach is similar to a two-
player adversarial game, the generator seeks to maximize the discriminator's 
loss, and the discriminator seeks to minimize its own loss [2].

In our work, a noise vector extracted from a random distribution is used to 
train the generator. The result of the generator will be an image of a certain size. 
We use an array of size 224 x 224 x 3.

There are several approaches to generating noise in GANs, including 
adding random vectors to the generator inputs, applying random distortions to 
data samples, and using data augmentation to increase the diversity of the 
training set.

1) Adding random vectors. These random vectors, known as noise vectors 
or hidden variables, add variety to the generation process and allow you to 
create different variations of the output. Advantages are ease of implementation 
and the ability to manage the variety of generated data. A disadvantage is a 
possible loss of semantic connection between input data and output data.

2) Random distortion. Another approach is to apply random distortions to 
the data samples before passing them to the generator. These distortions may 
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include changes in brightness, contrast, rotations, shifts, etc. This technique 
helps the generator explore different aspects of the data and create more diverse 
samples. An advantage is taking into account various aspects of data variability 
such as lighting, viewing angle, etc. A disadvantage is may distort the semantic 
content of data, especially in the case of complex objects.

3) Data Augmentation. It is a process of creating new data samples by 
applying various transformations to existing samples. In the context of GANs, 
data augmentation can be used to increase the diversity of the training set and 
improve the quality of the generated data. This approach may involve random 
rotations, cropping, resizing, etc. Benefits: Increases the diversity of the training 
set, helps prevent overfitting, and improves the model's ability to generalize. 
A disadvantage is that it may require additional computing resources to generate 
large amounts of augmented data.

4) Using conditions or class labels. To control data generation and train the 
generator, you can use conditions or class labels that indicate what data types 
should be generated. For example, when generating images, you can specify 
what object class should be in the image, allowing you to create samples with 
certain characteristics. An advantage is allowing to control of data generation 
following specified characteristics. A disadvantage is it requires annotated data 
with class labels, which can be a labor-intensive process [2, 4].

To implement these approaches, in our work, we use the Pandas library in 
the Python programming language. The Pandas library has extensive capabilities 
for working with data, including its generation and transformation. We can use 
Pandas to create different types of noise data such as gaussian noise, random 
distortion, and data augmentation. In addition, Pandas provides convenient tools 
for storing and mixing generated noise, which allows you to effectively use 
them in the process of training GAN networks [3].

This article aimed at the problem of developing alternative approaches to 
generating noise in GAN networks. We reviewed the basic concepts of GAN 
network architecture, various noise generation methods and suggested using the 
Pandas library to implement them. In the future, noise generation methods will 
be explored that can improve the quality of images generated by GAN networks.
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It highlights the importance of microgrids equipped with artificial 
intelligence (AI) in revolutionizing energy distribution and management for a 
sustainable future. The challenges and opportunities in integrating renewable 
energy sources into microgrids are explored, along with the AI methods used for 
demand forecasting. Advantages and limitations of AI models are discussed, as 
well as case studies demonstrating their effectiveness. The annotation concludes 
by emphasizing the transformative potential of AI-enabled microgrids in 
achieving a clean, efficient, and resilient energy future, contingent upon 
collaborative efforts and continued research and development.

,
. ,

, 30% 
2020 ( ), 

[1]. 

-
–



98

Facebook’s Prophet (FBP) –
–

.

1. Report from the commission to the european parliament, the council, the 
european economic and social committee and the committee of the regions. 
Renewable Energy Progress Report. URL: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52019DC0225&amp;from =EN.

2. Hybrid renewable energy systems: Influence of short term forecasting on 
model predictive control performance / L. Bartolucci . Energy. 2019. .
172. . 997–1004. URL: https://doi.org/10.1016/j.energy.2019.01.104 (

: 05.03.2024).
3. A Comparative Study of Single and Multi-Stage Forecasting Algorithms 

for the Prediction of Electricity Consumption Using a UK-National Health 
Service (NHS) Hospital Dataset / A. Taha .
4. P. 134.

4. U.S Energy Information Administration. Smart Grid Legislative and 
Regulatory Policies and Case Studies. URL: https://www.smartgrid.gov/
files/documents/smartggrid1.pdf.



99

004.056:[004.62:61] DOI: https://doi.org/10.30837/IYF.IIS.2024.099

–

. ,
e-mail: daria.voronova@nure.ua

The importance of digitizing the medical sector and anonymizing medical 
data for safeguarding patient privacy cannot be overstated. This work explores 
machine learning methods for anonymizing medical data, focusing on 
techniques like Generative Adversarial Networks (GANs) and Perturbation
Methods. It emphasizes the automated nature of these methods and their ability 
to maintain data utility while preserving patient confidentiality.

Specifically, the application of GANs, such as medGAN, demonstrates 
their effectiveness in generating synthetic medical data and addressing data 
imbalance issues while ensuring patient privacy.
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This work is devoted to assessing the efficiency of a machine learning 
model for predicting the level of electricity consumption after the model 
conversion from a desktop model to a model for mobile devices. The original 
Keras LSTM model is converted into a CoreML model using Coremltools for 
running on iOS mobile devices. The converted model is evaluated using a 
prototype iOS application which predicts and visualises energy consumption data.
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keras.layers.recurrent.LSTM (48) (None, 48)
keras.layers.Dropout(0.1) (None, 48)
keras.layers.Dense(1) (None, 1)
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LSTM 

Tensorflow
LSTM 

CoreML
RMSE 3.929780 4.701461 + 19.63
MAPE 6.540120 7.553514 + 15.49 
MAE 3.266565 3.879699 + 18.77
MSE 15.44317 22.103738 + 43.13
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This report discusses the development of a web application designed for the 

sophisticated analysis and visualization of biological data. It highlights the 
integration of cutting-edge web technologies and interactive data visualization 
methods to assist in the comprehensive examination of genomes datasets. 
Crucially, the application leverages cloud computing technologies to ensure 
scalability, reliability, and accessibility, allowing users to process and analyze 
large volumes of biological data efficiently. This cloud-based architecture not 
only enhances computational power and storage capacity but also enables 
seamless collaboration among researchers across the globe.
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This work is devoted to geodata clustering using discretization and its 

practical relevance in today's geographic information environment. The 
importance of geodata clustering for identifying patterns and trends in 
geographic data is analyzed, and the problems associated with non-discrete 
geodata, such as large data volume and the presence of noise, are highlighted. It 
is experimentally shown on real GPS data using clustering methods K-Means, 
DBSCAN and OPTICS that the use of discretization techniques can effectively 
address these problems by reducing data volume, removing noise and improving 
the quality of analysis. The advantages of using geodata discretization for 
clustering are highlighted and the importance of further research and 
development of these methods to expand their applications in various fields is 
emphasized.
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This study systematically compares various time series forecasting 

methods, including classical statistical approaches and modern machine learning 
algorithms. Evaluation metrics such as RMSE and MAE are employed to assess 
predictive accuracy. Using real financial data from companies like Apple, 
Google, and Microsoft, the study evaluates ARIMA, LSTM, and XGBoost 
models. Results indicate XGBoost as the most accurate method. The findings 
underscore the importance of selecting appropriate forecasting methods tailored 
to specific contexts. Further research is encouraged to advance time series 
forecasting techniques.

,
,

. –

-squared). 



111

–

–

–

1. Moghar, A.; Hamiche, M. Stock market prediction using LSTM 
recurrent neural network. Procedia Comput. Sci. 2020, 170, 1168–1173.

2.

-28.



112

DOI: https://doi.org/10.30837/IYF.IIS.2024.112

–

e-mail: dmytro.zhmur@nure.ua
This work is devoted to modernization of crowdfunding process. The most 

important problems and vulnerabilities of current crowdfunding were analyzed. 
The most significant reasons for mistrust of existing crowdfunding platforms 
were determined. The main non-compliance with the Web 3.0 was considered. 
Based on the information collected, a solution was proposed: new blockchain-
based crowdfunding platform. Blockchain will be used for reliable storage of 
critical data, which is transaction information. Also, proposed platform will be 
one of the learning systems. Machine learning will be used to teach the web 
service to determine the probability of project success. It is assumed that 
described platform will not have critical vulnerabilities and will fully comply 
with Web 3.0.
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In this paper we consider the problem of denoising images by using 

autoencoders, specifically, the term “image noise”, the place of the denoising 
problem in intelligent image processing and the general structure and idea of the 
autoencoder network for solving the image denoising problem.
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The article describes a software system designed to recognize fake or false 

information based on neural network analysis, thereby eliminating the possible 
threat of any misinformation. The system is universal as it is accessible to any 
potential user. The system has a web interface designed for the user, an artificial 
intelligence module designed to verify information, and a server that ensures the 
interaction of system components and the storage of all data. In summary, the 
system, designed to identify fake information and accessible to any potential 
user has great potential and a wide range of applications, especially against the 
backdrop of the rapid growth in popularity of AI and the lack of intelligent tools 
with which to validate any data.
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Contracts play an important role in people's lives and normal functioning of 

companies. The correct drafting and composition of contracts in accordance 
with current legislation requires deep knowledge in the field of law. Manual 
drafting of agreements is a time-consuming process even for experienced 
lawyers. Modern machine learning techniques and approaches like large 
language models (LLM) automate the process of drafting legal contracts, 
increase reusability of the documents for similar cases and decrease burndown 
for legal professionals. Furthermore, such systems can save a significant amount 
of time allowing lawyers to focus on more complex tasks and provide better 
service to their clients.
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The problem of reconfiguring connections between nodes of scale-free 

networks is considered. Existing evolutionary models of networks have built-in 
mechanisms for network growth through the addition of new nodes with edges 
(links) incident to them, but they do not have a mechanism for redirecting or 
breaking existing links, so the structure of links remains static. We proposes to 
use a game model for network rewiring. Nodes are considered as players –
intelligent agents interacting with each other according to the model of the 
bimatrix game "battle of sexes". Links that are unfavorable for the player are 
broken and redirected to other nodes. As a result, the network is split into two 
weakly connected clusters.
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This study focuses on the development of web applications based on 

NodeJS and React technologies, which have become integral components of the 
digital paradigm, with their performance and optimization emerging as 
strategically important tasks. The integration of Artificial Intelligence (AI) into 
this ecosystem can interact with existing technologies, contributing to their 
enhancement and evolution.
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The thesis is devoted to the research of the practical use of data analysis 
methods which are currently involved in scope of banks financial management 
systems. This article is aimed to consider the actuality of the topic in the world, 
see how the methods can be used by everyone from financial companies or 
corporations up to usual person. The thesis takes a closer look to the potential 
problems that can be solved by the program system using one of the data 
analysis methods and get us acquainted with suggested software solution for the 
described questions.

.

-

–



127

–

–

–

.

1. K. Tsiptsis., A. Chorianopoulos., Data Mining Techniques in CRM: 
Inside Customer Segmentation : Wiley, 2010. . 372-395.

2. Margarita S. Brose, Mark D. Flood, Dilip Krishna, Bill Nichols, 
Handbook of Financial Data and Risk Information I: Volume 1: Principles and 
Context : Cambridge University Press, 2014. . 193-215.



128

DOI: https://doi.org/10.30837/IYF.IIS.2024.128
-

–

e-mail: vladyslav.plietnov@nure.ua
This article explores a combined approach to training the double neo-fuzzy 

neuron, based on principles of supervised, unsupervised, and lazy learning. This 
approach aims to optimize the configuration of synaptic weights and the 
formation of membership functions in real-time mode. Importantly, the 
computational simplicity and minimal reliance on training data make this 
method versatile and applicable across various scenarios. It holds promise for 
developing a double neo-fuzzy system capable of effectively adapting to non-
stationary data, even with limited training data.
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Prediction is a fundamental task in artificial intelligence, applied across 

various domains from finance to marketing and industry. Traditional linear 
models often fall short in capturing the complexity of data relationships, 
necessitating the enhancement of predictive model accuracy and reliability. 
Nonlinear bagging, based on an adaptive meta-model, has emerged as an 
effective approach for processing large datasets. This method involves creating 
an ensemble of models with diverse parameters, ensuring both prediction quality 
and stability in the face of anomalies. However, avoiding overfitting is crucial, 
requiring the selection of appropriate optimization strategies, notably utilizing 
an adaptive meta-model. Further development of this method entails exploring 
various adaptation and optimization strategies for hyperparameters. Overall, the 
proposed fuzzy nonlinear online bagging procedure synthesizes the ensemble's 
computational intelligence within the framework of online data processing, 
offering advantages in handling both sequential and non-stationary data.
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This text explores the significant role of chatbots in improving customer 
service and efficiency in the service industry, particularly in restaurants. It 
delves into the use of AI and machine learning for creating advanced chatbots 
that personalize interactions, streamline services, and boost productivity. The 
text covers the development stages of chatbots, including design, programming, 
and testing, emphasizing the need for context understanding and accurate 
responses. It also considers the impact of integrating a recommendation system 
to improve customer satisfaction. Ultimately, the text underscores that well-
implemented chatbots can enhance service, reduce staff burden, and increase 
customer engagement in the restaurant sector.
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The investigation aims to evaluate the effectiveness of machine learning 

algorithms in investment decision-making by examining reinforcement learning 
models within the investment decision support system. The research includes an 
analysis of the PPO, IMPALA, and A2C models. The Gym environment was 
used to simulate automated trading, and it was found that PPO was the most 
effective in maximizing portfolio profitability. The findings from 30 
experiments were compared using Welch's t-test to ensure objectivity and 
robustness.

Reinforced Learning

[2].

PPO (Proximal Policy Optimization), IMPALA (Importance Weighted Actor-
-Critic).
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In the context of a full-scale war Ukraine needs an effective recruiting 

system. A web platform will allow attracting more interested people, simplifying 
the process of entering the service, and improving analytics. The information 
system will keep records of vacancies and candidates. This will help the 
recruiting center identify the best candidates, predict the needs of the army, and 
effectively use budget funds. The creation of a web platform for a nationwide 
recruiting center can significantly improve the Ukrainian military and ensure 
greater security and stability in the world.
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The report considers the stages of designing and creating of a Content 

Management System (CMS) tailored for the Arella application, a Kanban-based 
task and project management tool by Lanadev. The CMS is a vital tool, allowing 
administrators to efficiently handle, analyze, and modify content without the 
need for extensive technical expertise. The system's key functionalities include 
rapid content editing, analytics, application tracking, and content filtration, 
enhancing user experience, security, and overall application competitiveness. 
This research addresses the essential processes automated within the CMS, such 
as content management, user administration, and content filtration, contributing 
to the seamless operation and continuous improvement of the Arella application.
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This work presents a comparative analysis of methods utilized in planning 

work for website development projects. It scrutinizes specific planning 
techniques such as the Critical Path Method (CPM), Program Evaluation and 
Review Technique (PERT), and Precedence Diagramming Method (PDM). 
Through an exploration of their practical applications within the context of 
website creation, this research aims to shed light on their individual strengths, 
weaknesses, and suitability for diverse project scenarios. By offering a nuanced 
examination of these methodologies, this work equips project managers and 
stakeholders with valuable insights, facilitating informed decision-making in 
website development planning and enhancing project success.
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This research delves into the realm of managing IT projects within the 

medical sector, with a specific focus on identifying and assessing various 
methods employed in the field. The study aims to thoroughly analyze existing 
project management methodologies, scrutinizing their applicability and 
effectiveness within the unique context of healthcare IT projects. Additionally, 
the research endeavors to shed light on current trends shaping the landscape and 
potential challenges that may arise during the development stages of IT projects 
in the medical domain. The ultimate goal is to pinpoint the most effective 
method for managing IT projects in the healthcare sector, contributing valuable 
insights for successful project implementation.
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This investigation explores the interconnection between quality indicators 

of Laboratory Information Systems (LIS) and the evaluation metrics of IT 
projects, focusing on its introduction or modernization processes. By carefully 
examining and combining relevant information, the research helps us understand 
the complex relation between how well LIS perform and how effective IT 
projects are overall. The results show that it's important to match the quality of 
LIS with the goals of the project. This suggests that focusing on the quality of 
LIS during their introduction or modernization can improve the results of 
projects. This study gives us a better understanding, how LIS quality affects the 
success of IT projects, providing useful knowledge for those who work with 
healthcare projects.
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The focus of this research is on investigating methods and models for an IT 

project in the development of a payment gateway. Specifically, the research 
explores the process of building recommender systems that provide personalized 
recommendations for consumers based on their preferences and the 
characteristics of the products or services being offered. 
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The study of methods and models of the IT project for the development of 

a financial data collection application is aimed at finding optimal solutions. 
These solutions consider security, speed, scalability and usability. Machine 
learning and artificial intelligence methods are used in the analysis of big data to 
identify trends and forecast financial indicators.

It is proposed to use hybrid recommendation methods in financial 
applications. Hybrid methods combine collaborative filtering and content-
oriented filtering.
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The study examines the problems of redistribution of human resources in 

companies developing network software. Key problems are highlighted: 
imbalance of resources, neglect of impacts, limited resources, and budget 
overruns. The method of evaluating projects according to profitability, costs and 
significance is presented, as well as methods of optimizing the allocation of 
resources, with an emphasis on linear programming for its efficiency and 
adaptability. Additional parameters are considered for more detailed analysis, 
including employee experience and motivation.
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The task of investigating the supply logistics of high-tech enterprises in 

wartime conditions in the country is posed and solved. The relevance of the 
research is associated with critical production conditions and increased risks of 
component supply. The subject of the research is supply logistics in conditions of 
military threats. Both optimization models for studying the transportation 
infrastructure of supply and simulation models for selecting rational transportation 
routes are developed. The research results enable the formation of rational supply 
logistics chains for components in conditions of wartime in the country. 
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The relevance of the study is related to the automation of the service 

management process, which can significantly increase productivity and 
efficiency, as well as increase customer satisfaction and loyalty. To design an 
information system, we have identified the main functionality that can be 
implemented. An information system has been created for the management of 
salon services, which allows business owners to manage the salon services, plan 
the collection and delivery of clothes, and organize the procurement and 
operation of the salon services.
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This article briefly examines the activities of a company engaged in the 

transportation of goods and provides arguments regarding the relevance of this 
service sector. In addition, the steps that need to be taken to solve one of the 
main problems of the company, namely document flow, which is kept in paper 
form, are described. The final solution to this problem is the development of 
information system components, including a client application, an application 
server and a database, the overall operation of which provides electronic 
accounting of the company's activities.
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Information technologies for data processing is of paramount important in 

the development of the restaurant business to reduce costs and improve the 
service efficiency. In order to capture valuable information and make reasonable 
decisions, it is needed to collect, save, process and analyze a large amount of 
information. Data processing includes filtering, sorting, analysis and 
interpretation of data. At this stage, patterns, trends and connections for the 
adoption of priming solutions are revealed. Therefore, one of the important 
aspects of the data processing is considering errors of data. To this aim the 
Kaucher interval arithmetic is used in this study. 
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Proper business process management is a pivotal area for improving the 

organizational efficacy. Rare research concerns the comprehensive analysis of 
both BPMN model and the model execution. Moreover, the modern privacy 
challenges and data flows are scarcely investigated within existing works. This 
report provides an outlook of the privacy analysis methods in PE-BPMN 
models, including SQL workflows in collaborative processes. The privacy 
policies are integrated into the PE-BPMN models and the unwanted data 
disclosures are identified using novel Pleak tools, advancing the awareness of 
privacy issues.
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With globalization, the work in distributed teams is becoming more and 

more widespread, and managing change on projects is becoming an increasingly 
difficult task. The COVID-19 pandemic has further reinforced this need, as 
more and more teams may be located in different countries and time zones. The 
work is focused on the research of change management models and methods 
applicable for distributed teams which will help to determine effective change 
management approaches and strategies for this kind of project.  The research 
results can be useful for those companies who work on projects with high levels 
of team distribution and are interested in improving the effectiveness of project 
management.
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Figuring out the most efficient ways of handling big data and data-related 

procedures is one of the most important questions in business today. One 
promising and already very helpful solution is provided by the developments in 
cloud computing. Keeping data in the cloud instead of local databases has saved 
many businesses a lot of trouble and resources. However, when we utilize the 
cloud along with other systems and platforms, we face questions and challenges 
of cloud integration.
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The methods and models of pattern IT design, their influence on the 

efficiency and effectiveness of software development are studied in order to 
identify their potential and possibilities of application in real projects. Models 
such as Cascade, Iterative, Spiral, and Radial are considered, as well as their 
combinations and variations. Conducting the analysis involves evaluating the 
advantages and disadvantages of each model, its suitability for specific projects, 
as well as determining the most optimal conditions and contextual application 
options. 
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This work is devoted to the importance and benefits of using generative

artificial intelligence in the field of demand forecasting and inventory 
management, particularly on the example of Philip Morris Sales and 
Distribution. However, the implementation of GenAI requires careful 
management, because the further development of this technology can lead to 
new innovations and improvements in business processes, which will help 
increase the competitiveness of companies in the modern world.
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Features of the simulation model creation for analyzing the flow of visitors 

to the shopping and entertainment center «Nikolsky» in Kharkiv are considered 
in this work. The model makes it possible to estimate the filling of shopping 
centers according to different flows of visitors. This provides a representation of 
simulated visitor flows, where individual visitors have to visit several stores and, 
optionally, restaurants, restrooms, and a movie theater, which are the mall's 
entertainment venues. The model also allows you to explore the map of the 
density of visitors in the halls. In the future, we can complicate the model by 
adding, for example, different models of individual consumer behavior, etc.
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This research focuses on the development of a microservices architecture 

tailored for efficient information extraction from receipts. The objective is to 
enhance the recognition process and streamline the handling of information from 
receipts using a modular and scalable microservices approach. The proposed 
architecture aims to optimize the overall efficiency and performance of 
information retrieval in the context of receipt processing.
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This work analyzes approaches to planning and eliciting requirements for 

medical systems development projects, focusing on the use of major 
development models. It also highlights the steps for effective requirements 
elicitation, including stakeholder identification, research, user story 
development, and requirements prioritization. Applying these models allows 
teams to effectively plan and develop healthcare systems that meet stakeholder 
needs and project goals.
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Research methods for information system data collection, processing, and 
distribution consist of a variety of technical and software tools aimed at 
automating a wide range of tasks. This complexity includes creating orders 
within the information system and obtaining research results based on these 
requests. The essence of this process lies in data processing by the designated 
body, followed by sending the final result to the information system. 
Consequently, the research methodology ensures comprehensiveness and 
efficiency in handling data within the information system.

« – – »
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This research focuses on integration of the modern information 

technologies in the construction industry, specifically in the context of 
monitoring the execution of construction works. The project utilizes the Python 
programming language for implementing the server-side data processing 
functionality. PostgreSQL is chosen for database management due to the 
numerous of advantages it provides compared to other SQL implementations, 
which align with the project's needs. The website's web interface is developed 
using the React framework due to its ability to create interactive single page 
applications, HTML 5 for structuring the content, and CSS 3 for styling.
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The task of analyzing modern methods and models of management in the 

processes of a recycling infrastructure formation is set and solved. The study's 
relevance is related to environmental problems, problems of waste recycling, and 
inadequate infrastructure for this purpose. The study subject is the models for the 
recycling infrastructure formation for equipment. The author proposes optimization 
models that consider the following parameters: transportation and recycling costs, 
type of infrastructure (centralized, decentralized, and combined), and the 
environmental impact of recycling processes. The study results are applicable to 
Ukrainian enterprises and organizations specializing in waste management 
processes and forming a sustainable recycling infrastructure in Ukraine.
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INTEGRATION OF INFORMATION TECHNOLOGY IN DEFINING 

VALUE PROPOSITION AS A KEY ELEMENT OF THE COMPANY'S 
MARKETING STRATEGY AND COMMUNICATION
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Kharkiv, Ukraine 
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Market entry success transcends product or service quality, demanding 

strategic marketing. A striking 35% of startups fail by missing actual market 
needs, pointing to a gap between entrepreneurial offerings and customer 
demands. This often arises from poor customer data analysis methods. 
Emphasizing customer data's role is crucial for creating compelling value 
propositions. Aligning products with customer needs, through data analytics, is 
essential for informed decision-making and strategic planning. This approach 
significantly improves market entry success odds by ensuring offerings meet 
real customer demands.

A deep understanding of marketing and the ability to effectively present 
your proposition to potential buyers are critically important. In the context of 
modernity, it is incredibly important to implement information technology in the 
development of your business, as it plays a key role in achieving competitive 
advantages and ensuring sustainable growth. Creating value propositions varies 
with each business, requiring customized strategies based on specific needs and 
customer demands. Indeed, the utilization of Natural Language Processing 
(NLP) and machine learning in customer feedback analysis is a game-changer 
for businesses striving to enhance their product or service offerings. These 
technologies allow for the efficient handling of vast amounts of unstructured 
data, such as online reviews, social media comments, and customer feedback 
surveys, turning them into actionable insights. NLP techniques, for example, can 
automatically classify feedback into categories such as product features, 
customer service experiences, pricing concerns, and more. This categorization 
aids businesses in quickly identifying areas that require attention. Sentiment 
analysis, another NLP application, assesses whether the feedback is positive, 
negative, or neutral, providing a sentiment score that helps in measuring overall 
customer satisfaction and detecting changes in perception over time. Machine 
learning algorithms further refine the analysis by learning from patterns in the 
data. For instance, they can predict customer churn by identifying the specific 
issues or experiences that lead to customer dissatisfaction. They can also 
highlight emerging trends in customer feedback, allowing companies to 
proactively address potential problems before they escalate.

Sentiment analysis, also known as opinion mining, is used to determine the 
overall attitude of the review author—positive, negative, or neutral. It is one of 
the most common methods for identifying flaws through the analysis of negative 
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reviews. Word Count involves tallying known positive and negative words, 
while Machine Learning uses classifiers like logistic regression, SVM, naive 
Bayes, or neural networks for review classification.

Analyzing customer orders involves sophisticated algorithms that can sift 
through large datasets to identify patterns, preferences, and gaps in the market.
Customer data analysis algorithms are key for insights that enhance decision-
making and strategic planning. Cluster Analysis means that groups objects (e.g., 
customers) based on similar characteristics, identifying segments with similar 
needs or behaviors. Classification predicts categorical outcomes, determining 
customer satisfaction based on previous interactions and data. A myriad of 
technologies exists for the crafting of value propositions, with the efficiency of 
each varying according to the specificities of a given business model. The 
selection of an appropriate combination of tools and methodologies is a bespoke 
process that necessitates a thorough consideration of the business's unique 
requirements and objectives, its target demographic, as well as the distinct 
characteristics of the product or service on offer. The adoption of a customized 
approach is crucial for maximizing the value delivered to customers and for 
achieving a competitive edge. Subsequently, we will delve into the principal 
methodologies [1].

By thoroughly understanding these aspects, businesses can ensure that their 
offerings are not just beneficial but are also closely aligned with what their 
customers truly value. This alignment is critical for differentiating in crowded 
markets and for building long-term customer relationships. Moreover, focusing 
on customer pains and gains allows companies to empathize more deeply with 
their users. Ultimately, the Value Proposition Canvas serves as a strategic tool, 
guiding companies in refining their products or services to better meet the needs 
of their target audience. Creating a value proposition, it's crucial to focus on three 
key aspects: the functions of the product or service, customer pains, and their gains: 

– functions describe what the product or service does, its main features, and 
benefits it offers;

– pains include concerns, doubts, or potential barriers that might prevent a 
customer from making a purchase;

– gains relate to what customers hope to have from the product or service, 
including the desired outcome or experience.

Customer Development prioritizes understanding customer needs for 
business success. It involves a four-stage process for validating hypotheses and 
building a customer base, aiming to reduce risks and improve product-market fi.

The «Three Essential Questions» concept from Harvard Business School is 
a strategic approach for refining a business’s value proposition, focusing on:

1. Who to Serve: Identifying customer segments the business aims to cater to.
2. Needs to Satisfy: Determining specific customer needs the business 

intends to meet, leveraging its unique capabilities.
3. Pricing for Value: Establishing a competitive price that offers value to 

customers while ensuring profitability for the business [2].
Incorporating the Analytic Hierarchy Process (AHP) into the analysis of 

customer orders and feedback facilitates a structured and objective approach to 
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decision-making. This methodology is particularly beneficial in complex 
scenarios where multiple criteria must be evaluated to enhance technology 
offerings. By breaking down the decision-making process into a hierarchy of 
more manageable sub-problems, each of which can be analyzed independently, 
AHP helps in systematically comparing the importance of these criteria relative 
to each other. To implement AHP effectively, it’s vital to engage with 
stakeholders from different departments within the organization, such as product 
development, customer service, and marketing, to ensure a comprehensive set of 
criteria is considered. This collaborative approach not only enriches the analysis 
with diverse perspectives but also promotes alignment and consensus among 
various teams regarding the priority areas for improvement.

In business, there are numerous tools for analyzing customer data, each 
with its unique functions and advantages. They are actively used today. Here are 
a few of them:

1. Google Analytics is web analytics service that allows tracking and 
analyzing website traffic. Google Analytics provides detailed information on 
user behavior, helping to understand where visitors come from, which pages 
they view, and how much time they spend on the site.

2. To better understand and present data, visualization tools such as 
Tableau, Microsoft Power BI, or Google Data Studio are used. They allow 
creating interactive dashboards and reports, making the analysis more 
comprehensible and accessible.

3. AI and machine learning tools like TensorFlow or IBM Watson can 
analyze patterns in customer data to predict behavior and needs. This enables 
companies to tailor their strategies and products to market needs with high 
accuracy [3].

Investing in advanced data processing and analytics technologies is crucial 
for businesses targeting success through a customer-centric strategy. The 
development of an effective value proposition is fundamental, as these 
technologies facilitate a comprehensive, deep understanding of customer needs, 
preferences, behaviors, and expectations. This, in turn, enables businesses to 
tailor their products or services more precisely and innovatively to the desires of 
their target audience. This approach not only significantly enhances customer 
satisfaction but also drives a sustainable competitive advantage in the market.
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This paper discusses the complex process of risk assessment and 

management in the development of smart home information systems, which 
promise to revolutionize our lives by integrating automation to improve the 
comfort, safety, and efficiency of living. Existing risk assessment methodologies 
are reviewed, highlighting their strengths and limitations in addressing the 
unique challenges associated with developing smart home systems. To address 
these weaknesses, a novel integrated risk management framework is presented 
that utilizes artificial intelligence and data analytics for more nuanced and 
proactive risk assessment.
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This work describes the concept of developing an information system 

module of a secondary education institution, namely a private lyceum, which 
aims to store and analyze the progress of students. The essence of this module is 
to collect and store information about the educational process, as well as a 
comprehensive analysis of learning results and the formation of a report on these 
results. To analyze the results of students' learning it was decided to use artificial 
intelligence tools, namely Assistants API from OpenAI. This will allow to 
provide students, their parents and teachers with up-to-date personalized reports 
on students' progress with conclusions about the learning process and 
recommendations for further learning and improvement of results.
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In the modern business landscape, the selection of a Project Management 

Information System (PMIS) emerges as an exceedingly critical undertaking for 
enterprises seeking to maintain competitiveness and efficiency. This article 
delves deep into the process of choosing criteria for the selection of a PMIS, 
encompassing a comprehensive analysis of functionality, cost considerations, 
adaptation duration, and the accessibility of final documentation crucial for 
managerial personnel. All of the criteria are explained and analyzed. Considered 
their importance and necessity when choosing PMIS. 
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Work devoted to the analysis and evaluation of tools for measure and 

control work activity in the IT. The need to implement such systems is 
considered, the advantages and disadvantages of monitoring for both employees 
and companies are highlighted, and caution is expressed regarding the impact on 
privacy and trust. The main body includes an overview of the monitoring 
systems such as ActiveTrack, Time Doctor, HubStaff, CleverControl, 
InterGuard, StaffCop and Teramind, including a brief description of their 
capabilities and risks of use. Recommendations are provided on the selection 
and implementation of the monitoring system, considering ethical aspects, 
protecting confidentiality, and preserving the trust of employees.
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The photo studio booking platform is an effective tool that allows 

photographers to quickly and conveniently find and book the necessary spaces 
for photo shoots. It provides easy access to a catalog of photo studios, allows 
users to quickly obtain information about availability, prices, and rental 
conditions, as well as read reviews from other users. This significantly 
simplifies and speeds up the process of searching and booking photo studios. 
The platform also allows studio owners to quickly manage their range of 
services, analyze data, and respond promptly to market changes. The automation 
of transactions reduces the likelihood of errors and simplifies the accounting of 
reservations and financial transactions. Overall, the e-commerce system for 
booking photo studios offers extensive opportunities to meet the needs of 
photographers and develop business in this area.
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This paper focuses on the relevant issue of maintaining commercial data 

systems. Two solutions (Office 365 ecosystem and Salesforce) were analyzed. A 
comparative analysis was carried out, during which several flaws were 
identified. In the first case – complex and overwhelming process of 
configuration while only small part of the ecosystem's tools, services and 
capabilities are used, in the second – environment that is very depended on the 
network quality and lack of option in case of unstable connection. A system of 
microservices within the local networks was proposed which addresses these 
flaws.
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This investigation explores modern team management models in stressful 

situations, including the CLEAR PACE, GRPI and Tuckman's Group 
Development Stages models. The research identified the critical importance of 
effective team management in stressful conditions to ensure business 
competitiveness. The main factors defining effective team management in 
stressful situations include anticipated leadership support, shared team vision, 
creative collective efficiency, social reflexivity, and safety of participation/ As a 
result of the study, it was determined that the use of appropriate team 
management models in stressful situations is a key factor in ensuring the success 
of team activities and achieving their goals in conditions of uncertainty and high 
stress levels.
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The task of investigating the component-based approach for projects 

involving the creation of new and modernization of existing aerospace vehicles 
(AVs) is posed and solved. Classification of components applicable in 
establishing the architecture of a new AV is conducted. Components for reuse 
(CR), adapted components (AC), and new components (NC) are identified. 
Optimization of the AV architecture is performed through synthesis using CR, 
AC, and NC components, taking into account time, costs, and project risks 
associated with creating a new AV. Precedent database is formed for the 
analysis and selection of the required component set based on past experience.
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This work is devoted to investigating the possible model to mitigate 

unplanned risks in personnel management in the IT-industry. The relevance of 
the topic of this study is confirmed by the low amount of researches on this topic 
and the increased level of uncertainty in the world and Ukraine particularly. The 
subject of the research in this paper is the model which may help project 
managers, risk managers and top managers to mitigate unplanned risks in  
suddenly changed conditions and circumstances.
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The task of researching logistical actions for the formation of stocks of 

components for the production of high-tech military equipment and weapons in 
the conditions of the country's martial law is posed and solved. The relevance of 
the study is related to critical production conditions and increased supply risks. 
The subject of the study is the logistics of forming requests for components of 
high-tech production in conditions of military threats. An optimization model 
for the formation of a rational composition of suppliers has been developed. An 
agent simulation model was created for the study of long logistics chains and the 
formation of stocks of components. The proposed approach allows you to plan 
the production of components and form rational supply routes.
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This work explains the information technology employed for dealing with 

analysis of technical products’ defects. Three analytical methods are explored: 
descriptive statistics, time series analysis, and linear programming. Descriptive 
statistics provide a comprehensive overview of key performance indicators, 
offering insights into the central tendency and variability of service centre data. 
Time series analysis enables the examination of temporal patterns and trends, 
aiding in forecasting future demands. Additionally, the article explores the 
application of linear programming to optimize service centre operations by 
identifying the most efficient allocation of resources.
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Automating optimal decision-making for quality and reliability of 

household appliances through IT tools in the information system of repair 
workshops. This research explores the integration of IT solutions to enhance 
decision-making processes regarding the quality and reliability of household 
appliances in repair workshops. The study focuses on leveraging information 
technology to automate and optimize choices, contributing to improved 
efficiency and effectiveness in the repair workshop's operations.
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In our difficult times, as never before, we need to remember the history, 
culture and traditions of our people and our city. The site will be based on a 
positive world experience in the digitalization of cultural and information and 
educational sector. The site will be based on official data that will be processed 
and systematized in three areas: events, forum and cultural attractions & 
excursions. The site will be created using the HTML markup language and the 
auxiliary CSS appearance description language and JavaScript tools. The purpose 
of the site is to combine all the historical and cultural locations of our city into 
one information network. Despite the difficult times, the creation of the site will 
provide an opportunity for the cultural development of citizens and visitors, 
increase the attractiveness of Kharkiv's cultural events for potential investors.
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Zero-Knowledge Proof is a cryptographic method used in digital 

authentication to verify information without revealing sensitive data. This allows 
the parties to confirm the accuracy of the information without revealing the 
details. This approach is valuable to governments and organizations seeking to 
protect data privacy while simultaneously verifying information. Zero-
knowledge verification is used in a variety of digital contexts, including identity 
verification, authentication, anti-spam, secure payments, account management, 
and more.
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This work describes the importance of accounting of charitable donations 

and formation of reports about the provided assistance. The accounting is 
strongly important process in any sphere of dealing with different supplies and 
goods and can help in performing management processes. Besides, it provides 
opportunities of formation of analytic data, which can be used for improving the 
efficiency of the whole organization. Also, such sphere as charity demands 
being strongly reported on every single supply and donation to keep being 
trusted and respectful. By developing an informational system for charity 
foundations with using of databases, those foundations can achieve a good 
optimization of main processes.
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This paper addresses the assessment of software localization projects, 

focusing on the classification of indicators influencing localization complexity 
and providing their descriptions. The indicators are divided into three groups: 
technical factors, client-determined factors, and limitations related to scope and 
content. These crucial indicators have a pivotal role in estimating the cost and 
time required for localization, contributing to the success and efficiency of the 
localization process.
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The rapid development of the modern world, characterised by the 

widespread use of digital devices, free access of various segments of the 
population to the Internet and constant technological progress, make the task of 
data generation and consumption one of the most important tasks of nowadays. 
One of the social sectors that has been significantly affected by the information 
explosion is the entertainment industry, especially cinemas. This paper outlined 
the features of the subject area "Cinema", demonstrated the advantages of using 
to build an information system using low-code platforms, especially Oracle 
Apex.
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The task of investigating the resilience of high-tech manufacturing in 

wartime conditions in the country is posed and solved. The research relevance is 
associated with the challenge of ensuring production reliability in the face of 
numerous risks, including those of a military nature. The research subject is the 
enterprise resilience in conditions of critical behavior of the political-economic 
environment. Directions for enhancing resilience, which can be utilized by 
enterprise management during wartime, are identified. Optimization models are 
developed to minimize project risks related to ensuring enterprise resilience.
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This work defines the problem of formation of the flight schedule of the 

aero club and its methods. The algorithm for the introduction of innovative 
technologies in the aviation sector is presented. Methods of increasing the 
efficiency of artificial intelligence in the aero club are described. The process of 
training potential specialists to the aeroclub schedule formation system is 
described. The way to optimize the use of enterprise resources for the efficiency 
of the artificial intelligence system is described.
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This work is devoted to investigating and showing the ability of usage of 

the Descriptor approach in change management in project management on base 
of collected data connected to the project. It describes what a descriptor is, and 
adds possible classification. Also, this work presents several examples of usage 
and represents received evaluation with a good coefficient of determination.
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The purpose of the work is to compile tasks for creating a value proposition 
using IT tools. A value proposition describes exactly how a product or service 
will help customers solve problems and meet needs. The list of tasks should 
include analysis of customer preferences and assortment analysis. The result of 
the method is to identify the basic needs of customers, describe the problems 
they face, identify their expectations and form a map of the manufacturer's 
value. Thus, the use of IT tools to form a value proposition allows companies to 
track real customer needs and remain competitive in the market
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The task of studying the use of a swarm of strike drones in modern hybrid 

warfare is posed and solved. The relevance of the research is associated with 
innovative weapons that can increase the effectiveness of combat operations on 
the battlefield. The choice of actual enemy targets is made to defeat a swarm of 
drones. A swarm of drones is formed, taking into account the combat potential 
necessary to defeat enemy targets. An algorithm is created for finding a rational 
flight route for strike drones in conditions of anti-drone actions. An agent-based 
simulation model of the flight of a swarm of drones is being developed.
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Effective software environment management and deployment are essential 

for success in today's IT sector. The goal of this study is to learn more about 
containerization technologies. It compares several methods of software 
environment deployment and examines the benefits of containerization. The 
study's conclusions will help project managers and IT professionals deploy 
software more effectively and maintain system scalability and stability by using 
containerization.
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The Publish-Subscribe pattern is an important pattern of behavior that helps 
automate the transmission of messages to the information system for further 
publication. Posted messages are categorized and sent to observers by the data 
administrator, giving them the ability to subscribe to specific tasks. This 
approach to the organization of information exchange allows you to effectively 
manage the flow of data and provides flexibility in responding to changes, 
which makes it extremely useful in the development of information systems. 
The choice of this design pattern is a strategic section, in addition, it contributes 
to increasing the speed, scalability and overall efficiency of information 
systems, making them more convenient and adapted to the needs of users.
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This study delves into the software development life cycle, highlighting its 

stages and quality control measures. Planning involves requirement testing, 
design incorporates design review, and implementation relies on code review. 
Testing ensures compliance with requirements, deployment focuses on 
environment testing, and maintenance utilizes all quality control methods. A 
formalized description aids effective implementation and improvement of 
software product quality.
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In today's world people often encounters circumstances that in one way or 

another affect their stress level. Considering this, the creation of applications for 
psychological help has become relevant, so the user can turn to these 
applications to prevent and overcome states of anxiety, panic, etc.
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Technology integration in education has grown in a more important role 
during the COVID-19 epidemic. As standard manual grading techniques have 
been shown to be insufficient – automation grading provides a more effective 
approach. However, assessing programming activities is challenging because 
students employ a variety of coding styles and technical stacks. Manual 
evaluation offers flexibility but lacks consistency and scalability. Furthermore, 
advanced levels of programming skill requires completely new approaches to task 
assessment. To solve these issues, improved approaches including both dynamic 
and static code analysis, reinforced by machine learning techniques, are essential.

Technology integration in the dynamic educational landscape has 
transformed teaching, learning, and data assessment. Automating workout 
grading technology is a major advancement and innovation that takes place 
during COVID-19. Traditional manual grading methods sometimes are 
inadequate for current education. Automation offers a more efficient solution 
and allows for personalized learning and innovative teaching methods.

The variety of task solutions, coding methodologies, and technology stacks 
make programming language learning manual assessment less strict in offering 
comments. Meanwhile, manual assessment depends heavily on many human 
variables in the educational process, such as manual verification by teachers for 
task feedback and the use of different technological stacks that may result in the 
rejection of assignments. 

This leads to being essential for students to have the freedom to explore 
different approaches and not be limited by predefined technology stacks or 
frameworks set by teachers when learning programming languages, data 
analysis, or AI-related courses. This allows them to reach their goals 
independently or at least understand the boundaries they need to work within.  

Nevertheless, automation of task assessment is a challenging issue because 
of the complexity of programming code and the diverse approaches that can be 
used to perform a task or hindering automation systems from providing accurate 
feedback [1]. The challenges are connected to a way of assessing a written code 
as a part of programming exercises because code can be provided as an entire 
program or just a section of it. 
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The idea that students have produced code and merely need to add a 
missing component [2] simplifies assessment but reduces instructional and 
practical value. This method is sufficient for learning programming language 
syntax, vocabulary, and basics. How about advanced levels where students write 
contract-based code? The solution to this complicated verification is unknown 
due to several limitations and can be named as advance code task assessment.

Advanced code task assessment needs test coverage and code analysis [1]. 
Heuristics or intellectual code analysis can help identify the core cause of 
execution errors and logical errors that caused assessment failures when 
dynamic and static code analysis simply found quality code metrics. This type of 
intellectual code examination involves machine learning.

Code identification and breakdown using machine learning use 
categorization and natural language processing instead of static code parsing and 
interpretation. Research shows that RNN-based deep learning models are the 
most common way for this type of evaluation [3]. LSTM- and GRU-based 
models may achieve the same goal with less precision. These methods generate 
a vector representation of the code that can be customized using features and 
training. Vectors can identify error-causing, style-changing, and logically 
challenging code. [4].

To comprehend the components, examine them next. This knowledge can 
be compared to the teacher's expected structure or other task execution 
frameworks. This helps create and distribute a student's most important 
resource: a coding problem-solving guide. This method improves automated 
evaluation tools by using intelligence analysis with neural networks to discover 
code flaws and give students useful feedback without teacher intervention.

The research conducted suggests enhancing current code assessment 
methods by intelligent analysis with deep learning. This enables development of 
flexible and responsive programming tools for learning.
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Cybersecurity is an integral part of modern business, especially for small 

enterprises facing limited budgetary resources. The model using AnyLogic is 
proposed for risk assessment and identification of effective protection strategies. 
The model considers various aspects of cybersecurity, including network 
structure, control measures, and potential threats. Research results indicate that 
an appropriate defense strategy can be tailored for different types of small 
enterprises, taking into account their budgetary constraints. This approach 
allows for maximizing the return on investments in cybersecurity, contributing 
to protection of companies from potential threats.
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This work focuses on the role of labor effort estimation in project quality 

management, essential in the context of developing information technologies. 
There are many models and methods for estimating labor costs, each of which 
considers only some or no project features, so there is an urgent need to develop 
new approaches that consider the specifics of different projects, their 
complexity, timeframe, and team characteristics. To increase the accuracy of 
labor cost estimation in project management, it is proposed to create ensembles 
of methods for a more individualized and balanced approach, which will have a 
positive impact on resource planning and management decision-making.
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This work focuses on the evaluation of results from projects undertaken by 

civic associations, emphasizing challenges in assessing the impact of civic 
projects. It also proposes a system for categorizing types of projects and 
advocates for the utilization of feedback forms to evaluate both qualitative and 
quantitative indicators. A comprehensive assessment by categories is suggested, 
based on success coefficients, along with an interpretation scale for evaluation.
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This work is devoted to the study of current problems at the requirements 

elicitation stage, the reasons for their occurrence and the development of 
recommendations for their prevention. Clearly defined requirements enable 
effective project planning and control, reducing the risk of failure. However, 
gathering requirements often faces delays due to changing technological 
environments and stakeholder interactions, necessitating a tailored approach. It 
is proposed to create universal ensembles of methods for requirements 
elicitation depending on the classification of the project, which will help 
optimize the use of resources and ensure successful project results, increasing 
competitiveness in the IT industry.
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In today's world, change is an integral part of most IT project management 

activities. Using a change management process minimizes the problems that 
arise when changes fail, but often change control is formal, and a change 
management procedure must be in place to control these actions and prevent 
catastrophic outcomes. This paper examines the problem of the lack of effective 
change management models in IT projects. The study also substantiates the 
relevance of the problem, examines existing models, formulates the purpose of 
the study, and provides an effective solution based on the analysis of existing 
models.

31%

-

- -



269

-

-

1. Portman H. Review Standish Group – CHAOS 2020: Beyond Infinity.
2021. URL: https://hennyportman.wordpress.com/2021/01/06/review-standish-
group-chaos-2020-beyond-

2. Zosym M. 8-
eight steps). 2022. URL: https://www.maxzosim.com/john-kotters-eight-steps/ 

3.

–80. DOI



270

–

e-mail: danylo.sukhorukov@nure.ua
The module named «Laboratory Assistant» within the information system 

of a private school improves the management of physical and chemical 
equipment by utilizing trend forecasting based on linear regression. This enables 
accurate prediction of future equipment requirements, facilitating efficient 
allocation of resources and budget planning. Consequently, it enhances the 
quality of practical learning experiences, leading to improved educational 
outcomes. In summary, the module effectively streamlines equipment 
management processes and elevates the quality of education provided.
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The Internet of Things (IoT) technology has gained considerable popularity 

in various industries and is actively used in combination with intelligent 
systems. The integration of artificial intelligence (AI) technologies with IoT 
extends their functionality. This thesis discusses the evolution from neural 
networks to cognitive modelling, emphasising the shift from traditional methods 
to more flexible and adaptive approaches to create efficient IoT systems that can 
adapt to a changing environment, opening up new perspectives for optimising 
device performance and expanding capabilities in the field of cognitive 
computing.
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This research addresses the challenge of increasing complexity in IT 

projects by exploring the adaptation of universal testing methods amidst diverse 
management methodologies. Through examining five key testing approaches—
ISTQB, TMap, Agile Testing, DevOps Testing, and Risk-Based Testing—it
highlights the necessity for a flexible, efficient testing framework that doesn't 
sacrifice software quality. The analysis seeks to identify a unified testing 
strategy by finding common phases across these methodologies, aiming to 
enhance testing practices and contribute to the development of a standardized 
testing framework suitable for various project environments.
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This article (science work) refers to the process of building 

recommendations by consumers on the choice of goods and services, which are 
implemented in recommender systems based on taking into account the choice 
of similar users and the corresponding properties of goods. The peculiarity of 
such processes is that when building recommendations, the interests of similar 
users are taken into account, but not enough attention is paid to changes in the 
patterns of behavior of such users over time.  
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Camunda and are integral tools for streamlining business processes and 

project management, respectively. My software application combines the 
workflow automation capabilities of Camunda with the project management 
features of Atlassian Jira to enhance the efficiency of QA engineers. By 
automating tasks and synchronizing workflows, it provides a centralized 
platform for QA management within the familiar Jira environment. With 
intuitive dashboards and monitoring tools that provides Camunda Cockpit, the 
application offers real-time insights to optimize QA operations.
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This study explores the application of multi-agent simulation modeling to 
improve interactions between doctors and patients within the healthcare 
marketing framework. By simulating the "sales funnel" in healthcare services, 
we aim to optimize patient engagement processes, diagnostics, treatment stages, 
and ultimately, patient satisfaction. Incorporating AI tools and techniques, such 
as chatbots for communication and AI-generated content, enhances the 
effectiveness of marketing efforts and patient engagement strategies. Real-time 
simulation results interpretation allows marketers to achieve better outcomes, 
improve patient engagement, and increase conversion rates.
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In today’s world, startups as a way of organizing teams that create 

innovative products and services, can be found in just founded companies and 
large established corporations. Due to extreme competition and high risks in this 
area, effective project management is becoming increasingly important. The 
work analyzes methods and models of project management, and also 
investigates their practical use in startups and innovation projects. The research 
results can be useful for those who work in these industries and are interested in 
improving the effectiveness of project management.
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This work aims to conduct a comparative analysis of the original PERT 

method and the developed modification in the context of assessing the duration 
of operations of the IT project of migration of the information system to the 
Google Cloud platform. The criterion of comparison is the accuracy of the 
preliminary estimation when performing a certain list of operations of a real IT 
project. The context of the operations under consideration is obviously not based 
on the most probable scenario to show what accuracy of the preliminary 
estimate is demonstrated by the original method and the developed modification.
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A person's face stands out as a visible feature that distinguishes a skin 

person. In our ubiquitous life, the face is perhaps the most well-known and 
universally recognized biometric characteristic.

Over several decades, advances in the fields of electronics and computer 
science have revolutionized access to advanced technology for a large portion of 
the population. These advances have made high-end technological devices more 
affordable than ever before.

One area where these advances are particularly visible is in the field of 
biometrics, which have gradually replaced traditional knowledge-based 
solutions such as passwords or PINs, as well as possession-based strategies such 
as ID cards or badges.
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The purpose of this work is to make the optimal choice between the OpenGL 

and Vulkan APIs depending on the needs of developers to obtain the required 
performance characteristics based on the implementation of similar optimization 
methods in both APIs. The methods of graphic modeling, their implementation 
and methods of reproduction, various approaches to the optimization of graphic 
modeling for certain methods of visualization and processing of graphic objects 
are considered. Techniques such as using shaders, optimizing textures and buffers 
have been thoroughly reviewed and compared in terms of performance and how 
they are implemented in the OpenGL and Vulkan APIs.
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, Chat GPT. 

The rapid development of artificial intelligence and related technologies 
leads to the spread of the problem of their unscrupulous use, in particular in the 
educational domain. According to international studies [1], with the advent of 
Chat GPT, the volume of falsification of homework and exam answers has 
increased for both schools and universities. An important feature of these works 
is the use of phrases that are not typical for the target language, a large number 
of generalizing words and the absence of a specified vocabulary [2]. Such 
markers allow verifiers to concluder about the using of generation technologies. 
However, in this case, the subjectivity of the inspector's perception may be 
imposed on the evaluation process. In order to avoid possible conflict situations, 
it is proposed to develop a system that receives a text and returns the probability 
of its falsification by intelligent data analysis software. To build this system, it is 
suggested to consider a family of frequency pattern search algorithms and check 
their accuracy and processing speed for text data in the Ukrainian language. 

As an example, it was decided to consider the Apriori algorithm [3]. 
Selected approach is not as comprehensive as transformers or complex recurrent 
neural networks, it works much faster and does not require large amounts of data 
for training [4]. The Apriori model has only four steps. First: finding support for 
each element. Support is the frequency of occurrence of an element in a data set.

After finding this parameter, it is enough to choose those elements that 
satisfy a certain pre-set restriction. As a result, all the most frequent patterns will 
be found, on the basis of which a set of associative rules can be built. The final 
step is to sort the received values in descending order of elevator (ascent).

In order for the result of the check to be correct, it was decided to add a 
simple algorithm of refinement that uses operations of stemming, lemmatization 
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and cleaning from words without a significant lexical load. And although these 
actions are not typical for polymorphic languages, in particular Ukrainian, when 
using Apriori, this is not essential. At the same time, one of the significant 
disadvantages of the proposed approach is the execution time, which will 
negatively affect the possibility of its implementation in a real time system. To 
overcome it, it was decided to use MapReduce technology based on Hadoop. Its 
essence lies in the distribution of processing of a common set of data to 
individual nodes. This procedure is performed using the mapping function, with 
subsequent application of the necessary algorithms, and a reducer that collects 
data from all nodes and unifies them [5].

In the current case, the information read from the database in different 
blocks. Each of these blocks executes a sequential form of the Apriori algorithm. 
Next, the reducer combines the values on each block and passes them to the 
reducer, which in turn filters the data. It is worth noting that the available 
mapper performs the ordering process necessary for the correct operation of the 
algorithm automatically. The conducted set of experiments showed that the 
acceleration could reach 3.1 and meet the generally accepted norms for 
implementing the algorithm in the proposed system. The relatively small 
acceleration is explained by the general simplicity of the basic algorithm.

When checking the accuracy of the proposed approach on a self-generated 
set of test data, a value of about 91% was obtained. This in general indicates the 
high efficiency of the use of frequency pattern searching algorithms to detect 
falsification of educational works, however, the question of optimizing the 
proposed solution and the feasibility of considering other models with in order 
to obtain a better approach and its implementation in the future system.
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Each modern system wants to provide fascinating experience for its users. 

There are plenty of factors that can make the system become one of the best, 
such as user-friendly UI, modern features, customer support, etc. However, one 
of the most important things you want to bring to your customers is a speed 
response. Therefore, the product must be able to respond as soon as possible, be 
scalable and flexible. All of that can be done with the help of caching on 
different levels. This paper describes the efficiency of caching mechanisms that 
are built-in in the modern databases. The research of caching mechanisms was 
carried out on the basis of databases in the field of e-commerce based on the use 
of relational DBMS MSSQL and NoSQL systems – Redis and Memcached.
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The object of research is methods of tracking phones using GPS and 

sending data packets by network name. The purpose of the work is to study 
methods for tracking phones using GPS and by sending data packets by network 
name to study comparative performance characteristics and implementation of 
similar methods. Methods and methods of tracking smartphones, ways of their 
implementation and final results for comparative characteristics are considered 
in the work. As a result of the work, the methods of tracking phones using GPS 
and sending data packets by network name were investigated, their implementation 
and methods of reproduction in the program for their use, a comparative 
characteristic of similar methods and their implementation was developed.
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The transfer automation system revolutionizes how hotels manage 
transportation logistics for their guests, introducing unprecedented levels of 
efficiency and convenience. By centralizing transfer arrangements through a 
user-friendly interface, hotels can streamline operations and ensure a seamless 
experience for guests from arrival to departure. This innovative solution not only 
improves customer service quality but also empowers hotels to better allocate 
resources and optimize their workforce. Through real-time tracking and 
monitoring features, hotels can proactively address any issues that may arise 
during the transfer process, mitigating potential disruptions and enhancing 
overall guest satisfaction. Furthermore, the system's integration with existing 
hotel management systems facilitates data sharing and enhances operational 
synergy across different departments. With customizable options and flexible 
configurations, hotels can tailor the transfer experience to meet the unique 
preferences and requirements of individual guests. The system's analytics 
capabilities provide valuable insights into guest behavior and trends, enabling 
hotels to make data-driven decisions and refine their service offerings 
accordingly. By automating administrative tasks related to transfer coordination, 
hotels can free up staff time to focus on delivering personalized experiences and 
attending to guest needs. Overall, the adoption of this automation system 
represents a significant step forward for hotels seeking to modernize their 
operations and stay competitive in today's dynamic hospitality industry.
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This work is devoted to the design of the backend of the control and 

monitoring system for charging stations for electric vehicles. The use of the 
Open Charge Point Protocol (OCPP) protocol to ensure compatibility between 
different charging stations was considered. Also, application of microservice 
architecture to ensure modularity, scalability, and reliability with Docker and 
Kubernetes to ease deployment and increase system availability were 
considered.
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As smart cities strive for efficiency and sustainability, centralized cloud 

computing struggles to handle the deluge of real-time data generated by sensors 
and devices. Edge computing emerges as a game-changer, processing data at the 
network's edge for faster insights and reduced latency. This article explores the 
transformative potential of edge computing in smart city development, analyzing 
its applications, challenges, and future directions. By addressing these 
challenges and fostering innovation, edge computing can become the engine 
powering smarter, more efficient, and resilient cities of tomorrow.
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This work is dedicated to the study of augmented reality technologies for 

the software implementation of a virtual accessory fitting room using artificial 
intelligence. Users can virtually try on different accessories in real time, which 
improves the online shopping experience using augmented reality technology. 
The study uses an artificial intelligence mechanism for marker recognition to 
accurately place and model accessories on the user’s body. The findings 
contribute to the retail industry by offering insight into the potential of AI-based 
solutions to bridge the gap between physical and digital environments for 
accessory shopping.
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In the digital age, it is essential for stakeholders to comprehend societal 

reactions to news events. This paper investigates the use of web scraping 
techniques and sentiment analysis to examine the emotional responses conveyed 
in user comments. By automating data collection from online platforms and 
utilizing natural language processing algorithms, this thesis aims to analyze the 
nuanced emotional tones expressed in user-generated content. The engineering 
approach involves overcoming technical challenges, such as navigating through 
dynamic web pages and addressing ethical concerns regarding data privacy.
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This work is devoted to resolving the issue of ICEing, where internal 

combustion engine vehicles occupy electric vehicle charging spots, causing 
inconvenience and disruption. It proposes a solution using magnetometers and 
machine learning methods for automatic classification of charging spot 
occupancy. The stages of data collection and processing of magnetometer signal 
are discussed, along with testing various machine learning models.  The study 
evaluates different machine learning algorithms to identify the most effective 
approach for charging spot occupancy classification. Integration of the
developed model on an STM32 microcontroller for real-world implementation is 
envisaged.
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1. Wang D., Ge Y., Cao J., Lin Q., Chen R. Charging load forecasting of 
electric vehicles based on sparrow search algorithm-improved random forest 
regression model. // The Journal of Engineering. 2023. URL: 
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search cv based real time fault monitoring system for industries: IEEE 5th 
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The aim of this research is to develop a software system that manages and 

controls the quality of work in IT companies. The system will include 
functionality for tracking project progress and management, as well as statistical 
data to effectively monitor project development. The system will provide 
functionality for managing budget projects, controlling expenses and income, 
and employee salary accounting, among other financial aspects. The emphasis is 
on increasing the efficiency of IT companies and ensuring control over the 
quality of project implementation.
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This article showcases the use of news sentiment analysis to predict Bitcoin 

prices. It offers a comprehensive analysis at the intersection of finance and
machine learning. The research includes data collection and pre-processing, 
sentiment analysis, feature development, and model training The article 
highlights the effectiveness of improved efficiency in identifying complex 
relationships in cryptocurrency markets. Tuning and estimating hyperparameters 
further improves the accuracy of the model. Although market volatility presents 
challenges, the results emphasize the importance of forecasting for investors and 
cryptocurrency researchers.
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– 0.01009, test – 0.00876, MAE: train – 0.00840, test –
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1. Smelyakov, K., Bizkrovnyi, O., Sharonova, N., Smelyakov, S., 
Chupryna, A. Building of Regression Models for Cryptocurrency Price 
Prediction CEUR Workshop Proceedings, 2022, 3171, pp. 1216–1232.

2. Afanasieva I.V., Naumov A.B., Onyshchenko K.G. Bitcoin price 
prediction using the boosting algorithm. The 2nd International scientific and 
practical conference “Science and society: modern trends in a changing world” 
(January 22-24, 2024) MDPC Publishing, Vienna, Austria. 2024. 662 p.
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Researching various approaches and tools aimed at ensuring security in 

microservices architectures is an important topic in modern information security. 
This issue becomes particularly relevant due to the widespread adoption of 
containerization and orchestration in software development.
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3. Real-time Performance Profiling & Analytics for Microservices using 
Apache Spark. Medium : - . URL: https://medium.com/@a0x8o/real-
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These theses demonstrate how Random Number Generators (RNGs) testing 

can be used to assess the validity of the Efficient Market Hypothesis (EMH). 
The Overlapping Serial Test (OST), a common method in RNG analysis, is 
employed to identify irregular patterns within the sequences of upward and 
downward movements in stock markets. The findings reveal prevalent 
distinctive recurring patterns across most stock markets, which challenge the 
assumptions of the efficient market hypothesis. The Objective Short-Term 
(OST) test detects a unique form of non-randomness that differs from 
conventional econometric tests for long- and short-term memory. Identifying 
these anomalies could potentially improve market efficiency.
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import random

class Order:
def __init__(self, price, quantity):

self.price = price
self.quantity = quantity

def __str__(self):
return f'Order: [ Price: {self.price}, Quantity: {self.quantity} ]'

class OrderGenerator:
@staticmethod
def __randomize_base(base, deviation):

rand_variation = random.uniform(-abs(deviation), abs(deviation))
return max(1, round(base * (1 + rand_variation)))

def __init__(self, price_variation, quantity_variation):
self.px_percent = price_variation
self.qty_percent = quantity_variation

def generate_random_order(self, market_price, market_quantity):
price = self.__randomize_base(market_price, self.px_percent)
quantity = self.__randomize_base(market_quantity, self.qty_percent)
return Order(price, quantity)

orders = [OrderGenerator(0.05, 0.2).generate_random_order(100, 200) for _ 
in range(10)]
for order in orders:

print(order)
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2022: CEUR Workshop Proceedings. No. 3347, P. 222–233. URL: https://ceur-
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This theses proposes an intelligent cross-border logistics system using IoT 

technology to enhance efficiency and security. Traditional systems face 
challenges like high computing loads and security risks. To overcome this, the 
paper suggests a platform with serverless architecture and microservices, 
distributing services across logistics companies. It employs API gateways for 
security and asymmetric encryption for data security. Experiments show reduced 
costs and complexity, improved security, throughput, and latency in cross-
border transactions.
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M.D. SoDa: A Serverless-Oriented Deadline-Aware Workflow Scheduling 
Engine for IoT Applications in Edge Clouds. Wirel. Commun. Mob. Comput. 
2022, 2022, 7862911. 

4. AWS CloudWatch Walkthrough With Realtime Usecase. Dheeraj 
Choudhary's Blog. URL: https://dheeraj3choudhary.com/aws-cloudwatch-
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Research on the effectiveness and practicality of code generation tools is 

crucial in modern software development. These tools aim to automate the 
process of writing code, potentially saving time and reducing human error. This 
study seeks to evaluate the performance and usefulness of such tools in real-
world scenarios.
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This work is devoted to improving on existing methods of generating 

shadows performance-vise and enhancing visual quality of the output image 
created by real time 3D graphics engines (such as game engines). In this 
example the implementation is based on one of the most robust and powerful 
game engines, Unreal Engine 5. This example will illustrate minor benefits 
which are done by the algorithm tailored for specific project’s needs, which are 
useful in case of not very high total polygon amount per scene. The visual 
output might not be the desired result in all cases, but it might be applied in 
many scenarios.
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1. Bart W. Cull that cone! Improved cone/spotlight visibility tests for tiled 

and clustered lighting. Apr. 2017. url: https://bartwronski.com/2017/04/13/cull-
that-

2. Nathan R. Depth Precision Visualized. NVidia. July 2015. url: 
https://developer.nvidia.com/content/depth-precision-visualized ( :
19.02.2024).
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Distributed systems more often become a robust architecture choice for a 

plenty of use cases in different domains. Despite of their advantages in 
improving scalability, reliability and maintainability of software systems, they 
provide additional level of complexity of handling business transactions in 
atomic and consistent way. This paper describes research that is aimed to 
analyze different practices in implementing distributed transactions handling 
patterns in microservices-based systems and provide recommendations what to 
use in specific situation.

-

ACID

-

DB
per service

Saga
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Saga, Transactional Outbox Event
Sourcing

1. Kleppmann M. Designing Data-Intensive Applications: The Big Ideas 
Behind Reliable, Scalable, and Maintainable Systems. 1st ed. O'Reilly Media, 
2017. 611 p.

2. Richardson C. Microservices Patterns: With examples in Java. 1st ed. 
Manning. 2018. 520 p.
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This research focuses on optimizing artificial intelligence (AI) for enemy 

behavior in FPS (First-Person Shooter) games to enhance the gaming 
experience. AI plays a pivotal role in creating realistic and engaging enemy 
characters, directly influencing game difficulty and player immersion.  This 
study conducts a comparative analysis of existing AI balancing algorithms and 
methods used for enemy behavior, proposing an optimized approach based on 
the analysis of player preferences. By selecting the most relevant balancing
parameters, this research aims to develop a more adaptive and challenging AI, 
contributing to a deeper and more captivating gameplay. 
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S&T), 2020, pp. 491-496, doi: 10.1109/PICST51311.2020.9468057. 
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The purpose of the study is to develop and validate fitness functions for the 

evaluation and optimization of various software architectures, for the 
experiment, it was decided to choose the monolithic architecture of a web 
application to use fitness functions to evaluate and optimize the architecture. 
The key fitness function was picked the scalability that provides the ability to 
evaluate an architecture from the monolithic to microservices architecture. The 
study highlighted the importance of evaluation architecture as a key element in 
supporting and developing software programs.
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This work is devoted to the development of a web application to create an 

environment for the dissemination of cultural reality, which will consist of 
server and client applications. As part of this work, an algorithm for optimizing 
images will be developed, since they are an integral part of this project. To do 
this, we will reduce the size, weight and expansion of images added to the web 
resource. The resulting result will contain minimally resource-intensive images.
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The value of customers’ and potential customers’ profiles has increased 

significantly for brands around the world. But most of the tools that cope with 
collecting such information today are aimed at digital services, such as Internet 
requests  or online purchases. There is still a lot of valuable information that 
brands can collect from physical customers that remains untracked. The negative 
consequences of this are partly reflected in the growth of e-commerce, whose 
global volume is projected to increase by 39% over the next 3 years. This 
research was conducted to learn methods and mathematical models of collecting 
information not only for digital services, but also for goods that we can find on 
the shelves of physical stores.
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This work is devoted to assessing various methods of building three-

dimensional (3D) models in web applications using the React library. The use of 
3D models in the web environment is becoming increasingly popular, especially 
in the fields of data visualization, gaming and experimental design. This 
research compares different approaches to creating 3D models in the web 
environment, focusing on their efficiency, productivity, and accessibility for 
developers. Using React as the main tool for developing web applications, we 
explore how this framework can be used to build and interact with 3D models in 
an online environment. The results of this study indicate the potential benefits 
and limitations of different approaches to integrating 3D graphics into web 
applications using React.
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This thesis is devoted to the study and analysis of various methods of 

identifying and classifying the emotional coloring of comments in modern 
Internet resources. The research is aimed at revealing effective approaches to 
automatic detection of emotional responses in textual content, taking into 
account the specificity of detecting different shades of emotions, such as 
positive, negative and neutral. The analysis and comparison of different 
methodologies and algorithms will allow to determine the optimal approaches 
for the development of tools for the automated analysis of large volumes of 
textual information, taking into account its emotional component.
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This work is dedicated to investigating recommendation systems within the 

realm of education, with a focus on enhancing personalized learning 
experiences. It delves into the algorithms and methodologies employed in 
recommendation systems to customize educational content according to 
individual preferences and requirements. The study evaluates the efficacy of 
these systems in augmenting user engagement, academic performance, and 
overall learning achievements. Moreover, it scrutinizes the potential hurdles and 
constraints in deploying recommendation systems in educational contexts.
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This work aims to research and analyze the efficiency and optimization of 

existing interprocess interaction technologies, specifically the mechanisms 
provided by an operating system, and to select criteria for this research. The 
focus of the study is on the technology of interprocess interaction during data 
transfer within a single system, specifically a server application. The existing 
technologies and protocols for inter-process data transfer were evaluated, 
including their features, advantages, and disadvantages, as well as their working 
principles. Methods of comparison were described and demonstrated, and 
formulas for calculating numerical indicators were proposed as a result of this work.
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This thesis investigates the application of artificial intelligence to model a 

realistic game opponent. The main focus is on analyzing a variety of artificial 
intelligence approaches and models in order to develop strategies for creating 
the most realistic bot behavior in the game space. In addition, the paper pays 
attention to the importance of proper selection of cues, which play a key role in 
ensuring interactivity and dynamics of the gameplay. The results of the study 
reveal strategic approaches to creating an adversary that can effectively adapt to 
different game scenarios and provide players with an exciting and unpredictable 
gaming experience.
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1. Chalyi S., & Leshchynskyi, V. (2023). Possible evaluation of the 
correctness of explanations to the end user in an artificial intelligence 
system. Advanced Information Systems, 7(4), 75–79. https://doi.org/
10.20998/2522-9052.2023.4.10
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This work proposes an architectural model of a system for analyzing radio 

signals of unmanned systems (UAS) and means of their suppression, which uses 
an artificial intelligence (AI) platform. The system consists of four parts: a cloud 
server, a web client, a mobile client and a special device for data capturing and 
sending to the cloud platform. 

The system collects specific data (time, positioning and amplitude of the 
radio signal in the specific frequency range). It uses external factors, which are 
entered through a mobile application and a web interface, to fix the peculiarities 
of the operation of the UAS.
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The current work explores the use of a mobile web application as a game 

controller using WebSocket technology. The development of such a tool 
involves the transfer of the main game logic to the server, while the environment 
display client computes the entire visualization of the game, significantly 
reducing the load on the overall system. Using mobile game controller systems, 
in turn-based games the game mechanic ensures efficient execution of in-game 
events with minimal feedback from the system. The work used the Node.js 
runtime environment, the React library, and the TypeScript and JavaScript 
programming languages.
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This research paper explores complexity and time management in 

multiplayer party games and examines their impact on player experience and 
overall game dynamics. It analyzes various aspects of game design, such as 
timers and unique gameplay structures, in order to identify general principles for 
achieving balance. Ensuring a balanced distribution of time between different 
aspects of gameplay is a key element of game design. The research aims to 
identify how to optimally manage time in games, providing a sense of challenge 
that maintains player interest and preserves the integrity of the gameplay.
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The current work investigates the use of data structures in developing 

program code for managing time and events in a gaming environment, where the 
execution of a particular action is time-constrained. Creating such a tool 
involves implementing a basic data structure of a queue and modifying it to 
track and control each player’s time, manage the sequence of turns, and respond 
to events and actions of players within a specified time period. Using the data 
structure of a queue, the developed software module ensures efficient execution 
of events in the game process. The work utilized the Node.js runtime 
environment and the TypeScript programming language.
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This article delves into the critical metrics essential for gauging the 

efficiency of cloud technologies. It carefully examines parameters like service 
availability, reliability, response time, security, throughput, capacity, scalability, 
latency, service assistance, and cost per customer. Each metric holds a 
significant role in evaluating usability, performance, and profitability of cloud 
services. The articulated understanding of these metrics allows businesses to 
identify areas for improvement, thereby enhancing productivity and innovation 
through the optimised use of cloud technologies.
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This study delves into the exploration of traditional feature scaling methods 

within the context of RabbitMQ and Kafka message brokers. It meticulously 
examines vertical, horizontal, and sharding scaling techniques, highlighting their 
respective advantages and limitations in enhancing the efficiency and reliability 
of data transmission in microservices architectures. Through an in-depth 
analysis, it evaluates the applicability of these methods in optimizing the 
performance of RabbitMQ and Kafka, crucial components for facilitating 
communication among various system elements. Furthermore, the study 
discusses optimization possibilities, emphasizing the importance of a nuanced 
approach tailored to specific system requirements. 
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This comprehensive comparative analysis delves into the intricate features 

and functionalities of Django, Flask, and FastAPI. By meticulously scrutinizing 
their attributes, this analysis aims to offer a nuanced understanding of their 
capabilities, strengths, and limitations across various parameters. The evaluation 
encompasses crucial aspects such as scalability, ease of use, and performance, 
providing invaluable insights to developers navigating the labyrinth of 
framework selection. With a keen focus on deciphering how these frameworks 
measure up against each other, this analysis serves as a guiding beacon, 
empowering developers to make well-informed decisions tailored to the unique 
requisites of their projects.
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This work is devoted to the study of methods, tools, and technologies 

which can be used in designing and future scaling of a high-load video 
processing system based on cloud technologies. Besides that modern trends in 
the application of video analytics systems are considered, and requirements for 
such systems are pointed. The issue of cloud technologies and their role in the 
modern information space has been studied. In addition, it is considered how 
cloud technologies allow solving modern challenges faced by a highly loaded 
video processing system. Possible methods of scaling the system using cloud 
technologies have been studied and most popular cloud providers and its 
instruments were considered.
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This work explores the application of Virtual Shadow Maps (VSM) and 

Lumen Global Illumination and Reflections (Lumen GI) to improve the visual 
quality and realism of virtual environments in Unreal Engine 5. The work 
describes how to improve the level of detail and lighting in a game environment 
in Unreal Engine 5. It also provides a visual comparison of Virtual Shadow 
Maps (VSM) and Shadow Mapping in Unreal Engine 5. The reproduction of 
clear, realistic shadows using Virtual Shadow Maps (VSM) and Lumen Global 
Illumination and Reflections (Lumen GI) is demonstrated.
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The work considers the relevance of using advanced algorithms of artificial 

intelligence, such as State Machine, Behavior Tree and Finite State Automaton, 
for modeling the behavior of game characters in modern games. It considers the 
problems related to the choice of the optimal algorithm and its impact on the 
realism and efficiency of the gameplay. In addition, the article provides a brief 
overview of each of the algorithms and their features in the context of creating 
artificial intelligence for game characters.
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Modern database management systems (DBMS) incorporate advanced 

caching, indexing and data storage optimisation technologies. However, as data 
volumes increase, the efficiency of query processing in relational databases 
decreases. While vertical scaling may be limited due to high costs, and 
horizontal scaling carries risks for operational projects, properly implemented 
denormalisation offers an effective solution for resource optimisation and 
performance improvement. This paper presents the results of a planned 
experimental study of denormalisation methods such as vertical table 
partitioning and summary tables.
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The object of the study is a method for constructing a data structure and a 

method for processing data of heterogeneous structure for an intelligent system 
for evaluating complex objects, which can be used in the analysis of educational 
materials. The aim of this work is to develop a method of intelligent qualimetric 
evaluation for assessing complex objects. Tasks include modeling data 
structures, creating control algorithms, and developing an effective user 
interface. The goal is to create functionality for studying, adapting and evaluating 
objects using intelligent algorithms. The result is a developed intelligent system 
that can effectively evaluate packets of heterogeneous information.

’ , ,
: ( ), 

.

,
.

1.
2.



400

–

i

imin Nimax

: M<S, T, P, D, E, F, K> <S, T, P, D, E, C, F, K>.

-

–
Pij – - -

–

–



401

i
V=fi(Si
Si

i

i –
-

ij - -
-

1. Methods of multidimensional classification in problems of linguistic 
localization / Shubin I., Kozyriev A. // Proceedings of the III International 
Conference "Innovative Technologies in Science and Education". November 14, 
2019 in Amsterdam, The Netherlands, 2019. P. 398-402.

2. The Methods of Adaptation in Computer-Based Training Systems / 
Shubin I., Umiarov K.// Proceeding of 2015 Information Technologies in 
Information Business Conference (ITIB) 7 – 9 October, 2015, IEEE Catalog 
Number CFP15D13-PRT P. 64-67.

3. Kyrychenko, I., Malikin, D. "Research of Methods for Practical 
Educational Tasks Generation Based on Various Difficulty Levels" 6th 
International Conference on Computational Linguistics and Intelligent Systems 
(COLINS-2022), May 12–13, 2022, Gliwice, Poland. CEUR Workshop 

-1042.



402

DOI: https://doi.org/10.30837/IYF.IIS.2024.402
SUPPORT VECTORS MACHINE METHOD AND ITS SOFTWARE 

IMPLEMENTATION FOR DETECTING CANCER DISEASES
Gorishnia K. O.

Scientific Supervisor – Cand. Sc. (Techn.), assoc. prof. Kobziev V. G.
Kharkiv National University of Radio Electronics, dept. of Software 

Engineering, Kharkiv, Ukraine
e-mail: kateryna.horishnia@nure.ua

The application of the method of support vectors for the classification of 
cells on tomographic images of human organs with signs of oncological diseases 
is considered. The equation of the dividing hyperplane and the width of the 
border between two reference vectors, which allow classification of cells into 
three groups corresponding to different types of diagnosis, including in the early 
stages of the disease, are given. The Soft Margin SVM was chosen for the 
software implementation of the considered method.

Processing the accumulated results of medical research using Big Data 
methods allows to identify existing patterns in them, which are related to the 
course of diseases [1]. For many serious diseases, modern methods of 
tomographic studies are used, the result of which are sets of various images of 
organs with signs of diseases. Classification of such images based on formal 
rules provides medical personnel with a basis for establishing a diagnosis of a 
serious illness, as well as its stage.

We will focus on the analysis of the elements of tomographic images (their 
number, size, location, etc.) of human organs with various signs of oncological 
diseases, as one of the types of serious diseases. The relevance of statistical 
analysis of such information is explained by the following points.

1. Oncological diseases are one of the main causes of people's death in the world.
2. Data related to oncological diseases have a large volume of information, 

the use of methods for detecting regularities in which can help in identifying 
characteristic signs indicating the development of cancer.

3. Identified regularities or anomalies help in delineating the characteristics 
of the patient, which determine an effective method of treatment.

Among the existing classification methods, it's need to choose a method 
that divides cells into healthy and diseased cells and most accurately takes into 
account the specified properties to identify hidden patterns of the location of 
diseased cells in the images in the early stages of the disease.

Solving these problems is based on fixing the location of specific elements 
of the image and classifying the situations corresponding to them. Cancer cells 
can be located inside the lining of certain organs, on the borders of such a lining 
or outside it.

The simplest option is observed when the shell in some area can be 
considered as a hyperplane. Cells of interest to the researcher are located in a 
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certain way around it. A conventional example of such a hyperplane (a plane in 
three-dimensional space) and its location in two-dimensional space is shown in 
Fig. 1. Cells are displayed by points with specific coordinates.

a)      b)
Figure 1 – Separating hyperplane. 

a) three-dimensional space, b) two-dimensional space

Among the huge set of existing ones, it is necessary to choose such a 
classification method, which, based on the training population, will choose the 
optimal option for the orientation of such a hyperplane in space (one of the 
possible lines in Fig. 1.b)), as well as predict a certain space between 
hyperplanes parallel to the chosen one, for a guaranteed distribution of cells on 
both sides of it.

The method of support vector machine (SVM) [2] best meets the stated 
conditions. This method for the training set, which is given by the set of vectors 
(x1, x2, ... , xn) in the hyperspace Rk, allows you to determine the equation of the 
separating hyperplane  H  as follows:

(1)
where w is a vector normal to the hyperplane, b is some constant.
In SVM the weights w and b are adjusted so that the class objects lie as far 

as possible from the separating hyperplane. This method maximizes the margin 
between the hyperplane and the class objects that are closest to it. Such objects 
are called support vectors.

The distance from the origin to the hyperplane is , where the 
denominator means the Euclidean norm (length) of the vector w. The two 
hyperplanes H1 and H2 passing through support vectors are parallel to the 
hyperplane H. The width of the boundary (margin) separating the two 
populations (the distance between H1 and H2) will be equal to .

For a two-dimensional problem, the linear separation of points is presented 
in Fig. 2.
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Figure 2 – Linear separation of points on the plane by SVM

At the stage of using the constructed classifier, the found boundaries will 
play important roles. The following options are possible for the cells of the test 
population (points on the test image): the location of points only inside the shell 
(from the origin of coordinates to H1), inside the shell and in margin (up to H2) 
and the location of a certain number of points outside the shell (hereinafter H2), 
which will mean a mild, a transitional and a severe disease state, respectively.

To reduce possible linear classification errors, a modification of the SVM 
associated with the so-called soft boundary is used. But considering the use of 
the support vector method for the classification of medical studies [3], it is 
important to focus on minimizing errors and matching the model with real data. 
This includes optimizing parameters, considering representativeness of data, 
adapting to changes in the population, and interpreting results for confidence 
and practicality in medical diagnostics.

Thus, the given classification method separates healthy and diseased cells 
into two groups with a certain margin in order to reveal hidden patterns in the 
early stages of the disease and distinguish three important diagnostic situations. 
Practical application of the described method is supported by program tool Soft 
Margin SVM.
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The issue of real-time processing of large datasets is delineated. The 

utilization of binary search method for handling unstructured data through 
parallelizing queries to remote repositories according to the number of processor 
cores of the mobile device is examined. This method can find its application in 
organizing parallel processing of substantial volumes of unstructured information on 
personal mobile devices operating under the iOS operating system.
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This paper covers advanced approaches and challenges in generating 

textual descriptions for images. Modern models, such as BLIP, CLIP, and others 
that use self-learning, contrastive learning, and noise robustness to improve the 
accuracy and reliability of descriptions are considered. The main trends and 
problems of the development of textual descriptions for images are viewed.

,
.

-
-

-

-
-robust 

Language-



409

–



410

1. Li, J., Li, D., Xiong, C., & Hoi, S. (2022). BLIP: Bootstrapping 
Language-Image Pre-training for Unified Vision-Language Understanding and 
Generation. arXiv:2201.12086.

2. Huang, R., Long, Y., Han, J., Xu, H., Liang, X., Xu, C., & Liang, X. 
(2023, June). Nlip: Noise-robust language-image pre-training. In Proceedings of 
the AAAI Conference on Artificial Intelligence (Vol. 37, No. 1, pp. 926-934).

3. Xu, L., Tang, Q., Lv, J., Zheng, B., Zeng, X., & Li, W. (2023). Deep 
Image Captioning: A Review of Methods, Trends and Future Challenges. 
Neurocomputing, 126287.

4.

- –
– –

– –193.



411

–

e-mail: liana.parshykova.cpe@nure.ua
The aim of this research is to investigate methods for generating 3D images 

based on 2D images. The generation of realistic 3D images has numerous 
applications in fields such as computer graphics, virtual reality, and medical 
imaging. Traditional methods for creating 3D images often involve complex and 
time-consuming processes such as 3D modelling or 3D scanning. This research 
explores alternative approaches that leverage existing 2D images to generate 3D 
representations. The study delves into various techniques, including image-
based rendering, depth estimation, and machine learning algorithms. The goal is 
to develop efficient and accurate methods for transforming 2D images into 3D 
representations, providing a valuable contribution to the field of computer vision 
and 3D graphics.
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This research is dedicated to the exploration of optimization methods and 

design solutions in the development of complex gaming software systems. The 
research aims to investigate contemporary trends in the field of game system 
development and identify optimal optimization strategies to ensure high 
performance and gameplay quality. The Unity development environment will be 
utilized for this research, given its extensive built-in tools for project exploration 
and analysis. The robust customization capabilities of Unity also allow for the 
development of new tools. Additionally, the research plans to examine how 
various design solutions impact the development speed and fault tolerance of the 
gaming system.
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In today's information society, where data is a key resource, effective 

database management becomes a critical task for enterprises. The database 
structure is one of the main factors affecting the speed of query processing. 
Database reengineering is the process of modifying and rebuilding existing 
databases in order to improve their efficiency, productivity and ensure 
compliance with user needs. That is why the analysis and improvement of 
existing methods is relevant today. This paper considers three methods of 
database reengineering: business process modeling; analysis of user 
requirements; the method of materialized representations. An analysis of three 
main methods has been carried out, which allows us to conclude about the 
feasibility of using the method of materialized representations.
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In this theses proposes the task of text sentiment analysis or sentiment 

analysis involves determining the emotional attitude of the author towards a 
specific object described in the text. This task is one of the most relevant tasks in 
natural language processing (NLP). Sentiment analysis is used to evaluate the 
quality of goods and services based on Internet user reviews, to detect criminally 
significant content, to determine the authorship of texts, to forecast various 
economic indicators, and to generate texts with predetermined emotional 
coloring. The amount of information in electronic form is growing 
exponentially. Therefore, manual analysis is impossible, leading to the need for 
automatic methods and tools for analyzing textual information, including 
methods and tools for automated sentiment analysis.
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This work addresses optimizing React web app performance by reducing 

unnecessary re-renders, optimizing data caching/loading, minimizing API requests, 
and decreasing bundle sizes. Key techniques like React.memo, useMemo, client-
side caching, code splitting, and lazy loading are utilized. The proposed methods 
aim to decrease render times, improve responsiveness, reduce API requests, and 
accelerate load times for an enhanced user experience. Implementation leverages 
tools like Webpack, React Profiler, and Lighthouse. This comprehensive approach 
delivers more efficient, high-performing React apps.
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This work is devoted to gather and analyze information for conducting 

research using projective testing methods based on natural language. It 
encompasses analyzing the subject area, identifying topic issues, selecting 
research methods, and planning the experimental part of the project. The work 
also involves assessing the applicability of thematic apperceptive testing (TAT) 
and the Dana assessment method as primary instruments. Large language 
models (LLM), including the LlaMa 2, RoBERTa, GPT models, will be utilized 
to analyze responses to the thematic apperceptive test in experimental part of 
further research. 
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This work explores the current state and prospects of natural language 

processing (NLP). The main objectives of NLP, such as understanding, 
generation, and processing of text, have been described. The text scrutinizes the 
challenges inherent in grappling with the inherent ambiguity of human language, 
as well as the methodologies adopted to mitigate such complexities. The purpose 
of this work is to compare AWS services and identify the best one for 
processing user feedback. AWS has been discussed as a cloud platform offering 
a wide range of NLP services, such as Amazon Lex, Amazon Polly, Amazon 
Transcribe, Amazon Translate, and Amazon Comprehend.
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The object of the study is the process of automatic speech recognition 

(ASR) and one of the branch of it – speaker recognition or diarization (SD).
The purpose of the work is to study the stages of the process of speech and 

speakers recognition, the analysis of methods and models of machine learning 
and neural networks, as well as modern frameworks for training speech 
recognition models and diarization. Based on the received results of the study it 
would be selected the existing models, systems or products that would play a 
role of starting point in the creation of a custom ASR and SD models for 
enhancing those processes and bringing more values and benefits in different 
areas of human being.
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In today's digitally interconnected world, ensuring cybersecurity and 

safeguarding software have become paramount. This abstract delves into the 
fundamental principles of cybersecurity and software protection amidst 
contemporary threats, emphasizing the utilization of the Mitre Matrix 
framework. The Mitre Matrix framework provides a structured approach to 
understanding and mitigating cyber threats by categorizing them into various 
attack tactics and techniques. It discusses how the Mitre Matrix framework aids 
in identifying, analyzing, and responding to cyber threats effectively. 
Ultimately, integrating the Mitre Matrix framework into cybersecurity strategies 
empowers organizations to adapt to dynamic threat landscapes and safeguard 
their digital assets effectively.
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This work is devoted to the graphical resource optimization in Unreal 

Engine 5. It describes some methods that help to achieve better performance and 
visual fidelity in games. It covers techniques, ranging from measuring shader 
performance to implementing shader optimization methodologies.  In addition, 
the work includes information about Nanite virtualized geometry system, 
providing an examination of its functionality and benefits. The work also shows 
how you can enable Nanite, what you should avoid when using it, and gives a 
simple explanation of how it works.
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The research is devoted to efficiency evaluation of modern deepfake 

detection models based on convolutional neural networks (CNN). In today's 
world, with the growing influence of digital technology and increasing volume 
of information on the internet, detection of fake images and videos has become 
increasingly important. Fake content spread through social media and other 
platforms can cause serious damage, from personal attacks to manipulation of 
public opinion on a global level. During the study, we trained a model based on 
the EfficientNet architecture [1]. The model was trained on the Deepfake 
Detection Challenge dataset [2].
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The presented work studies in detail the application of the method of 

logical classification, which is a powerful tool for grouping students based on 
their academic needs and characteristics. This method allows you to distinguish 
groups of students with similar characteristics, based on the analysis of a wide 
range of academic indicators, such as average score, course, specialization, 
active participation in academic activities and other criteria that reflect their 
educational needs and preferences. By identifying student groups with similar 
needs, universities and colleges can develop specialized support programs that 
better meet the specific requirements and expectations of students.
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This research investigates artificial intelligence techniques for forecasting 
stock market trends through corporate report analysis. It emphasizes the 
utilization of neural networks and machine learning algorithms, particularly 
focusing on natural language processing (NLP) and recurrent neural networks, 
for sentiment analysis and trend prediction. The study aims to enhance 
investment strategies by improving the accuracy and speed of market change 
forecasts, demonstrating AI's significant potential in financial analysis and 
decision-making processes.
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This work is dedicated to validating QSAR models, which are pivotal for 

predicting molecular activity based on structural attributes, with a particular 
focus on ADMET. It meticulously examines the performance of two prominent 
methodologies: chemprop, employing graph neural networks for biological 
activity prediction, and a SVM classification model utilizing molecular 
fingerprints. Diverse mathematical approaches are rigorously assessed, 
employing metrics such as balanced accuracy (BA) and area under the ROC 
curve (AUC). The ultimate objective of this research is to enhance the efficiency 
of evaluating molecular properties, offering promising implications in the realm 
of drug discovery.
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The work provides a definition of the concept of a recommendation system, 

discusses the problem of increasing the efficiency of recommendation systems, 
examines the main criteria of efficiency, and investigates the main classes of 
recommendation systems. The concept of hybrid recommendation systems is 
introduced, detailing their features and advantages, discussing the main tasks of 
designing hybrid systems, conducting an analysis of the task of improving 
speed, and addressing the cold start problem.
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This article delves into the adoption of Sorted String Tables (SSTables) as 

a solution for efficient and organized data storage in modern information 
systems. It addresses the challenges posed by disorderly data arrangement and 
presents SSTables as a remedy, with a focus on key aspects such as key 
uniqueness and the compaction process. The advantages of SSTables, including 
streamlined data merging and two-level indexing, are underscored alongside 
strategies for risk minimization. Moreover, the article highlights the widespread 
adoption of SSTables in various data stores and distributed systems, advocating 
for further research to optimize performance and enhance data recovery 
mechanisms.

In contemporary information systems, there is a pressing need for efficient 
and structured data storage. Disorderly arrangement of keys and their associated 
values in journal tables presents a significant challenge. This article discusses 
the shift towards a more organized data storage approach using SSTables, along 
with methods to ensure data orderliness on disk.

Ensuring key uniqueness in each data segment is vital for SSTables' 
effective operation, aiming to prevent data duplication and maintain information 
consistency. The compaction process plays a pivotal role in achieving this goal 
by merging and restructuring data segments, eliminating duplication, and 
ensuring key uniqueness. This involves analyzing, ordering, and merging keys 
from different segments to meet uniqueness requirements, thereby preserving 
data order and integrity in SSTables. Additionally, data management 
mechanisms like replication strategies, data version control, and conflict 
resolution further contribute to ensuring key uniqueness, reinforcing the 
structuredness and integrity of data in SSTables.

The advantages of transitioning to SSTables encompass a wide array of 
benefits that significantly enhance the efficiency and performance of data 
storage systems. One notable advantage is the capability to merge data, even 
when the volume of keys exceeds available RAM. This capability opens up new 
possibilities for handling large volumes of data, previously hindered by memory 
limitations. Transitioning to SSTables, based on the merge sort algorithm, offers 
an efficient mechanism for combining data from different segments, enabling 
optimal utilization of available resources. Moreover, data merging facilitates 
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effective management of changing data volumes and enables dynamic scaling of 
system performance according to application requirements. Furthermore, the 
data merging mechanism ensures proper handling of matching keys, retaining 
only the latest values for identical keys, thereby reducing information 
duplication and optimizing data storage utilization. Consequently, transitioning 
to SSTables not only ensures efficient management of data volumes but also 
guarantees the integrity and consistency of information in storage.

Data block compression is essential for efficient utilization of storage 
resources and bandwidth in data storage systems. Maintaining data orderliness 
in SSTables necessitates the application of a two-level indexing strategy. This 
strategy involves sorting data both on disk and in memory to enhance query 
performance and ensure rapid access to data. Data indexing occurs on disk at the 
first level, using specialized data structures such as B-trees or LSM-trees, 
facilitating quick data retrieval and efficient disk space utilization. The second 
level of indexing, conducted in memory using data structures such as hash tables 
or search trees like AVL or red-black trees, enables fast access to data in 
memory, minimizing system response time to queries. Thus, the two-level 
indexing strategy, both in memory and on disk, ensures efficient data 
management in SSTables, facilitating swift and convenient access to 
information.

The transition to SSTables not only streamlines data storage but also 
facilitates the formation of optimal queries by ensuring data orderliness and 
efficiency. The systematic arrangement of data segments in SSTables enables 
streamlined query execution, reducing computational overhead and latency. 
Additionally, the inherent compaction process aids in maintaining query 
integrity by eliminating redundant data and ensuring key uniqueness, thereby 
enhancing the accuracy and reliability of query result [1].

The vulnerability of data storage systems based on memtable, particularly 
in the event of application failures, poses a risk of data loss. To mitigate this 
risk, a combined mechanism for saving data to disk and memory is proposed. 
Memtable is utilized for quick data recording to RAM before their long-term 
storage on disk in SSTables. Periodic data recording to disk ensures reliable data 
recovery following application failures, minimizing the risk of data loss and 
ensuring data integrity in storage.
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The work discusses the main aspects in designing of combat systems in 2d 
action-adventure video games, emphasizing their impact on player engagement. 
The design considerations for combat systems, including factors like game 
genre, dimensions, player experience, and desired difficulty, are thoroughly 
examined. The importance of character abilities, enemy archetypes, player-
versus-player balance, movement mechanics, and in-game economy within the 
combat system is highlighted. Overall, it provides insights into the intricate 
components and iterative process involved in creating effective combat systems 
for an engaging gaming experience.
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This paper explores the process of server optimization on the Unreal 
Engine 5 platform. The article covers strategies and methods aimed at improving 
the performance of server systems in the context of using this game engine. In 
particular, techniques for optimizing network interaction, data processing, and 
resource-intensive operations are considered. Practical examples of 
implementing solutions to improve performance and ensure stable server 
operation during the development of large game projects on Unreal Engine 5 are 
considered. This paper provides valuable guidance and recommendations for 
developers who seek to optimize server performance on this platform.

Unreal Engine 5 (UE5) – ,
.

–

–

Short Byte
Avg Bytes Avg ms Avg Bytes Avg ms

1 14,3 0,009 11,2 0,007
2 12,1 0,009 8,7 0,007
3 11,9 0,009 8,7 0,007
4 1,5 0,009 1,5 0,007
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Avg Bytes Avg ms
8,5 0,008
3,7 0,004

https://docs.unrealengine.com/5.0/en-US/networking-and-multiplayer-in-unreal-
engine/
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In the rapidly evolving landscape of cybersecurity threats, the importance 

of innovative approaches to protection cannot be overstated. This whitepaper 
explores the importance of using modern tools and techniques in cybersecurity 
control to effectively mitigate risks. By leveraging advanced technologies such 
as behavioural analytics and threat intelligence platforms, organizations can 
strengthen their defences against a wide range of cyber threats. This explores the 
various applications of these tools, from proactive threat detection to rapid 
incident response and remediation. By embracing innovation and leveraging 
modern tools for cybersecurity control, organizations can enhance their 
resilience against cyber attacks and safeguard their sensitive data in a digital 
environment.
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1. A Large Scale Study and Classification of VirusTotal Reports on 
Phishing and Malware URLs / E. Choo . Proceedings of the ACM on 
Measurement and Analysis of Computing Systems. 1–26. 
URL:https://doi.org/10.1145/3626790

2. CheckPoint Endpoint Security.URL:https://www.checkpoint.com/
( : 01.03.2024).

3. I. T. Security Risk Manager. Information Security Program Guide: 
Company Policies, Departmental Procedures, IT Standards and Guidelines. 
Independently Published, 2019.

4. Tsukerman E. Objective Selection for NGIDS. Designing a Machine 
Learning IDS. Berkeley, CA, 2020. URL: https://doi.org/10.1007/978-1-4842-
6591-8_6 ( : 01.03.2024).
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The study thoroughly examines enhancing the productivity of mobile 

applications, with a focus on optimizing lists in React Native. It proposes 
analyzing the existing implementation of FlatList and developing a more 
efficient version through enhancements such as optimizing API usage and list 
item handling. Performance measurements are suggested to evaluate each 
FlatList version, with conclusions and recommendations provided in a table 
format. The characteristics of FlatList impacting performance are outlined, 
including virtualization, item caching, and lazy loading. Despite its advantages, 
FlatList has drawbacks such as manual key management and inefficiencies with 
dynamic data rendering. Approaches for improving FlatList performance are 
proposed, including memory management enhancement, advanced virtualization 
techniques, and optimized item rendering. These strategies aim to achieve better 
virtualization and performance optimization compared to the standard FlatList 
component, providing more efficient resource utilization and improved 
interaction with large data sets.

,
React Native. 

, ,
, , ,

JavaScript [1]. 

,
React Native, 

FlatList 
FlatList 

API FlatList. 
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State Management Context API Redux

API FlatList

FlatList

FlatList
FlatList

FlatList
Context API FlatList

FlatList

1. JavaScript: The Definitive Guide, David Flanagan, 2020, .706.
2. The React Native for Mobile Development: Harness the Power of React 

Native to Create Stunning iOS and Android Applications, Akshat Pol, 2019, 
.237.

3. Introduction to Algorithms. Fourth Edition, Thomas H. Cormen, 2022, 
.1312.

4. Pronina D., Kyrychenko I. Comparison of Redux and React Hooks 
Methods in Terms of Performance. 6th International Conference on 
Computational Linguistics and Intelligent Systems (COLINS-2022), 2022, 
Gliwice, Poland. – CEUR Workshop Proceedings 3171, Volume I: Main, .
791 – 800.
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In the era of rapid development of web technologies, the React and Svelte 

frameworks emerge not just as tools, but as key fundamental components of 
modern programming. Their role in web application development is defined not 
only by technical capabilities but also by a profound impact on the web industry 
ecosystem. These frameworks pave the way for creating innovative and dynamic 
interfaces, providing developers with advanced tools for implementing even the 
most complex projects. In this context, the significance of React and Svelte lies 
not only in providing convenient tools but also in transforming the approach to 
web development itself, which becomes a crucial factor in creating efficient, 
user-friendly, and scalable web applications.

, React Svelte. 
,

, , ,
, ,

.
,

,
React Svelte, '

-
.

(Client-Side Rendering, CSR) ,
HTML JavaScript ,

. ,
.

-
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React
React[1] Facebook

- -

-

– - [1]
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Svelte
Svelte –

[2]

-

-

-

-
-

JSX-
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1. 2019 State of JS: Front-End Famework [https://2019.stateofjs.com/front-
end-frameworks/].

2. https://reactjs.org/docs/getting-started.html].
3. https://svelte.dev/docs].
4. -

https://nure.ua/wp-content/uploads/2021/R&M/
konferencija-6.pdf].
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This work delves into the application of artificial intelligence (AI) patterns 

in gaming, focusing on their impact on gameplay dynamics and player 
experience. It examines various AI algorithms and their integration into game 
design, highlighting the importance of adaptive and complex AI behaviors in 
enhancing the overall gaming experience. The research aims to provide a 
comprehensive understanding of how different AI patterns can be effectively 
utilized to create more engaging and immersive games. Through this study, the 
author seeks to contribute to the advancement of game development by offering 
insights into the potential of AI in creating more dynamic and interactive 
gaming environments.
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1. Monte Carlo Search / .: T. Cazenave, O. Teytaud, M. H. M. 
Winands. Cham : Springer International Publishing, 2021. URL: 
https://doi.org/10.1007/978-3-030-89453-5

2. Mazurova, O., Samantsov, O., Topchii, O., Shirokopetleva, . (2020). A 
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Problems of Infocommunications. Science and Technology (PIC S&T), pp. 491-
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Inc., 2004. 390 P.
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This research examines optimization methods for visual effects in Unreal 

Engine, focusing on enhancing game performance and graphics quality. It 
highlights the importance of balancing visual fidelity with performance, 
especially in the FPS genre. The study investigates techniques such as LOD 
(Level of Detail) for particles, optimization of particle materials, particle 
batching, and simulation caching to increase FPS, ensuring fluid gameplay and 
high-quality visuals. The goal is to offer developers guidance on using these 
optimization tools and techniques effectively. Through the application of these 
methods in the development of 'Tale of The Awakened,' the paper illustrates 
how developers can enhance game performance and visual quality with minimal 
compromises.

, FPS (First Person Shooter 
– ), 

.

Unreal Engine, 
. ,

Niagara, FPS (Frames Per 
Second – ), 

,
.

LOD (Level of Detail – )
Unreal Engine ,

, .

,
, , , FPS

(Frames Per Second – )
.
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LOD 500 968000

LOD 500 357000

–

500 968000

500 968000

–
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https://forums.unrealengine.com/tags/intersection/unreal-engine/blueprint
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This study explores advanced methods for realistic object substitution in 

digital images through machine learning techniques. Focusing on convolutional 
neural networks and generative models, it evaluates various algorithms 
including PatchMatch, GANs, DeepFill V2, and Stable Diffusion Inpainting, 
among others, for their effectiveness in seamless object integration. The analysis 
demonstrates the high efficiency of these methods in processing complex 
contextual relationships, ensuring that the integration of objects into original 
images appears natural and convincing.

PatchMatch, GANs, DeepFill V Stable Diffusion Inpainting
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– GAN             – Contextual Attention

                         
– Gated Convolution               – DeepFill V2

–

PatchMatch 16.1% 3.9% 11.3% 2.4%
Global&Loca 9.3% 2.2% 21.6% 7.1%
ContextAttention 8.6% 2.1% 17.2% 4.7%
PartialConv 9.8% 2.3% 10.4% 1.9%

8.6% 2.0% 9.1% 1.6%
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1. Adaptive Image Enhancement Model for the Robot Vision System Vide. 
Tehnologija. Resursi – Environment, Technology, Resources, 2023, 3, . 246–251.

2. Generative Image Inpainting with Contextual Attention
J. Yu, Z. Lin, J. Yang – 2018. –

https://arxiv.org/abs/1801.07892.
3. Yu J. Free-Form Image Inpainting with Gated Convolution

J. Yu, Z. Lin, J. Yang. – 2019. –
https://arxiv.org/abs/1806.03589.
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The article describes the features, functionalities and technologies of 

developing the chatbot "Albert | ZNO BOT" for the Telegram messenger. 
Among the advantages are the opportunities for applicants to assess their 
chances in advance and make a more informed decision about future admission 
and study at a higher education institution in the chosen specialty.

, ,
. , ,

/ , ,
,

.
– -

/ .
- « | » (@albertzno_bot) 

: Python 
3.11.4; aiogram 2 API Telegram; 
requests Python HTTP- .

1)
(

2)
( -
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This work is devoted to improving on existing algorithm of increasing the 

complexity of generating level’s components. Roguelikes, as a video game 
genre, are known for their high randomness, especially in level creation and 
placement of enemies, items, and boosts. In this thesis, we will look at how the 
number of rooms of a certain type and different presets can affect the difficulty 
of Roguelike games, as well as give examples of how randomness can change 
the course of a game and promote or hinder balance.

,

[1]

- -
–

–

1 7 4 0 2 1 0
2-3 8 5 1 0-1 0-1 1
4-6 9 6 1 0-1 0-1 1
7 10 8 1 0 0 1
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1 7 2 0 2 3 0
2-3 8 3 0 3 2 1
4-6 9 4 1 2 2 1
7 10 5 1 3 1 1

N,

–

1 84.1% – 93.4% –
2 71.6% 64.4% 91.3% 91.1%
3 66.9% 60.9% 94.7% 94.2%
4 55.9% 46.8% 89.7% 89.6%
5 37.2% 32.1% 87.7% 87.3%
6 23.4% 19.3% 84.3% 84.2%
7 13.1% 8.9% 86.0% 84.7% 

[2].

1.

-

.
2. Joshua Bycer. Game Design Deep Dive: Roguelikes / Publisher: CRC 

Press, 2021 – 120 p.
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Educational websites play a pivotal role in modern learning environments, 

offering a plethora of benefits to both students and educators alike. Firstly, they 
provide accessible and convenient access to a wealth of educational resources, 
including interactive lessons, instructional videos, and supplementary materials. 
This accessibility breaks down barriers to learning, allowing individuals from 
diverse backgrounds and locations to engage with high-quality educational 
content. Moreover, educational websites foster self-paced learning, enabling 
students to progress through material at their own speed and revisit concepts as 
needed. This personalized approach caters to varying learning styles and 
preferences, ultimately enhancing comprehension and retention of information. 
Additionally, these platforms often incorporate gamification elements, such as 
quizzes, challenges, and rewards, which make learning engaging and enjoyable.

-
-

-

-
–

-
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Scripting is a powerful tool that can be used to automate some of the tasks 

on websites and web applications, extract data from datasets, and perform other 
tasks. This tool is especially useful for game developers who need to focus on 
optimizing the underlying game technology while game designers deal with the 
details of the gameplay. Scripting languages are an integral part of both game 
development and modding, and their design has huge impact on both correctness 
and performance of the resulting game.
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Python 59.399 5.940
Lua 23.734 2.373
C++ 7.937 0.793
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The goal of research is to develop algorithms and software based on 

linguistic automata for the optimization of information retrieval. Additionally, 
the adaptability of these methods for various search tasks is explored, along with 
determining the most effective strategies for utilizing linguistic automata in this 
context. 

To achieve the set goal, methods of mathematical modeling and analysis of 
linguistic automata are employed. Specifically, the research involves analyzing 
their potential in the context of optimizing information retrieval and determining 
optimal operating parameters.

–
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In the contemporary tech environment, the critical role of software testing 

cannot be overstated. Its core purpose is to evaluate and enhance software 
quality, ensuring functionality, security, and ultimately user satisfaction, which 
in turn builds customer trust. The emergence of Artificial Intelligence (AI) in 
software development heralds a new era, significantly boosting the efficiency 
and effectiveness of these processes. The integration of AI innovates the various 
phases of software testing, markedly improving the testing methodology and 
leading to the creation of superior software products.
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This work is devoted to the analysis of the key information security 

challenges for IT startups and consideration on the implementation of the 
DevSecOps methods and instruments to ensure secure development and data 
security. It analyzes the modern threats database in order to find the correlation 
to the DevSecOps instruments that mitigate corresponding security risks which 
provides a possibility for IT-companies to concentrate on specific aspects of 
security measures implementation based on the limitations caused by modern 
company environments and teams.

, -
,

.
,

, .

-



491

-

(1)

– –
-

-

(2)
i – i- – i – -

–



492

–

5 10.000000 4504

2 9.224815 7577

8 7.582385 9479
12 7.501287 4847

0 7.171997 3375

6 6.716870 12930

1. Ayman Elsawah. “5 Problems With Startup Security” : URL: 
https://www.lastweekasavciso.com/p/5-problems-with-startup-security (

04.02.2024).
2. Microsoft. “What is DevSecOps?” : . URL: 

https://www.microsoft.com/en-us/security/business/security-101/what-is-
devsecops

3. Bright Security. “DevSecOps: Quick Guide to Process, Tools, and Best 
Practices : . URL: https://www.hackerone.com/knowledge-
center/devsecops-quick-guide-process-tools-and-best-practices
04.02.2024).

4. Kaggle. “CVE (Common Vulnerabilities and Exposures)”  : 
URL: – https://www.kaggle.com/datasets/andrewkronser/cve-common-
vulnerabilities-and-exposures?select=cve.csv ( 04.02.2024).

5.  Christopher M. Bishop "Pattern Recognition and Machine Learning": 
1st ed. 2006. Corr. 2nd printing 2011; Springer New York publisher. – 738 p.



493

DOI: https://doi.org/10.30837/IYF.IIS.2024.493

–

e-mail: maksym.demchenko@nure.ua
This study centers on examining recommender systems, evaluating current 

methodologies for constructing recommendations, and suggesting novel 
enhancements aimed at enhancing user satisfaction and fostering customer 
retention. Diverse recommendation methodologies are considered in this 
research. It offers an in-depth investigation into the present status of 
recommender systems and the obstacles and prospects they entail. The 
suggested enhancements aim to elevate recommender systems, rendering them 
more appealing compared to their current counterparts.
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One of the important stages in the development of information systems 

with a high load is the design of distributed databases or the reengineering of 
already existing databases. Today, the use of distributed heterogeneous 
databases, which use the advantages of various logical database models for data 
storage and processing, has become widespread. The proposed information 
technology for designing a logical model of a distributed heterogeneous 
database, which takes into account the variety of NoSQL and other data models 
that exist today; combines the design of business logic with the development of 
traditional elements of logical DB models.
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This research highlights the importance of multicriteria optimization in the 

gaming industry to enhance gameplay and immersion. It examines the 
mechanics of realistic endurance in games like "Project Zomboid" and "Squad," 
identifying key criteria such as fatigue, injuries, hunger, and jumps. The authors 
emphasize the significance of selecting criteria that support immersion without 
negatively affecting gameplay. They conclude that multicriteria optimization is 
the key to synergizing all endurance parameters in the gaming environment.
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This work presents the development of an Artificial Intelligence (AI)-based 

personal assistant software system designed for the Gmail email client. The 
primary aim of this system is to address the prevalent issue of email overload 
and inefficient email management by automating the response process to 
incoming emails. Integration with Gmail providing users with a highly intuitive 
interface. Overall, this AI-powered personal assistant represents a significant 
advancement in email management technology, offering a practical solution to 
the challenges of email overload, and enhancing productivity and efficiency for 
Gmail users.
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This work presents an important solution to the problem of waste 

management. Excessive consumption of goods contributes to the accumulation 
of waste, and current waste management systems lack individual billing, 
automation and detailed information about recycling points. The proposed 
software solves these problems by automating waste billing based on the type 
and quantity of disposed items. The system is aimed at optimizing waste 
management processes, increasing environmental sustainability and business 
efficiency in a market with a limited number of local competitors.
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This research examines a software tool designed for preschools to manage 
children's daily schedule and nutrition. Through artificial intelligence, 
specifically GPT which is a generative AI technology, this system enables 
teachers to create schedules adjusted to the needs of preschool groups and eating 
patterns, ensuring they get the right schedule and eating habits. Parents can 
easily see their children’s daily activities and meals, making it easier to stay 
informed about their well-being. The main purpose is to use this AI software to 
make the management of daily activities and nutrition in preschools more 
efficient and tailored to physical needs, enhancing both educational and health 
outcomes.

Generative Pre-trained Transformer
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The modern microservices environment requires continuous improvement 

and optimization for efficient resource utilization. One of the key challenges in 
this context is the detection and resolution of anomalies in the operation of 
microservices. In this regard, research and utilization of neural networks are 
identified as a potentially promising tool for optimizing resources in 
microservices architecture. The goal of this work is to investigate the 
possibilities and use of neural networks as a potentially promising tool for 
optimizing resources in microservices architecture.
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The subject of this work is dedicated to studying fine-tuning techniques of 
large language models within the context of custom domain. The goal of the 
work is to analyze methods of fine-tuning large language models, compare their 
productivity and quality of results with limited amount of training data, and 
explore their utilization in customer support systems. This article describes 
preparing a dataset, various methods of fine-tuning and evaluates them using a 
custom data set. Domain specific help articles and the client queries in a 
"question-answer" format were used as data.

Introduction 
Customer support systems play a crucial role in the product lifecycle and 

help shape and increase customer loyalty to the product. There are several types 
of client inquiries: informational requests, technical support, feedback, and 
various scenarios for their processing. 

During the processing of informational requests, various difficulties may 
arise related to vague question formulation, unavailability of information, large 
knowledge base volume, answer relevance, data privacy, and security. The use 
of large language models (LLMs) can reduce the processing time of customer 
queries and provide answers based on the company's knowledge base.There are 
several types of large language models for working with natural texts such as 
transformers, recurrent neural networks (RNN), and models based on 
convolutional neural networks (CNN). Smelyakov [1] evaluated the 
performance of some modern convolutional neural networks. In the domain of 
image search and retrieval, Smelyakov et al. (2020) [2] introduced an innovative 
approach that can be partially applicable for natural language processing  tasks.

Transformer architecture was introduced by Vaswani et 2017 [3], which 
has become the basis for many state-of-the-art natural language processing 
models, including BERT, GPT, and others. The main concepts of Transformer is 
tokenization, embedding, attention, pretraining and transfer learning. In the 
context of LLM, transfer learning involves fine-tuning a pretrained model on a 
smaller, task-specific dataset to achieve high performance in solving a new task. 

There are several types of parameter tuning for large language models for 
use in a particular field. Full parameter tuning optimizes the entire model for the 
target domain, but require large amount of labeled data and computationally 
expensive. Parameter-efficient fine tuning often involve selectively updating a 
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subset of the model parameters while keeping the rest fixed or updating them 
with a smaller learning rate, particularly useful in scenarios where labeled data 
is scarce or when deploying models to resource-constrained environments. 

Low-Rank Adaptation of Large Language Models or LoRA [4] freezes the 
pre-trained model weights and injects trainable rank decomposition matrices 
into each layer of the Transformer architecture. Q-LoRA starts with the idea of 
approximating the weight matrices of the pre-trained language model with low-
rank matrices. Quantization is a compression technique that reduces the bit 
width of the parameters and/or activations of LLMs to improve their efficiency 
and scalability [5]. 

Experiment Planning
During the preparation process, the knowledge base of the Comsend project 

was exported, along with the history of requests and responses from the 
customer support system. Articles were saved in txt format without additional 
markup. In total, 139 articles were processed, with a total volume of 150,157 
characters. For processing the data obtained from the request history, the 
"question-answer" format was chosen. Duplicate questions and questions 
without answers were filtered out. Personal data was replaced with placeholders. 
For comparison, we used open-source large language models with different fine-
tuning parameters such as LLaMa-2-7B and GPT-J 6B. 

The LLaMa series is recognized for its efficiency and the ability to perform 
a wide range of language tasks with less computational power compared to some 
other models.  

GPT-J-6B is an open-source large language model (LLM) developed by 
EleutherAI in 2021. As the name suggests, it is a generative pre-trained 
transformer model designed to produce human-like text that continues from a 
prompt. The optional "6B" in the name refers to the fact that it has 6 billion 
parameters.

In research we trained LLaMa-2-7B and GPT-J-B6 with 4-bit quantization 
and compared it with the untuned LLaMa-2-7B model. We used a Python 
programming language in the PyCharm development environment. 

To fine tune models was used Google Colab, a free cloud service based on 
Jupyter Notebook. After model fine tuning, an API was developed for 
integration into the customer support system. For new customer queries, three 
response options were generated by different models. 

The support manager evaluated the relevance of each response on a scale 
from 1 to 5, where 1 represented the worst variant and 5 the best. 124 customer 
queries were processed, and the following results were obtained (tabl. 1).
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Table 1 – Customer support answer rates

Model Support management rates

1 2 3 4 5

GPT-J-B6 fine tuned 18 21 31 28 26

LLaMa-2-7B fine tuned 9 11 20 41 43

LLaMa-2-7B 28 31 29 23 13

The manager's rating of 1 or 2 was interpreted as negative, while 3, 4, 5 
were interpreted as positive, resulting in the following values (tabl. 2).

Table 2 – Results of prompts  
Model Negative Positive

GPT-J-B6 fine tuned 31,5% 68,5%

LLaMa-2-7B fine tuned 16,1% 83,9%

LLaMa-2-7B 47,6% 52,4%

Conclusion
Based on results of research, the following main conclusion can be made. 

Model trained on global dataset without fine tuning significantly fall behind 
models fine tuned with domain specific dataset. LLaMa-2-7B produces more 
relevant results, but takes more resources to fine tune. Providing detailed 
domain specific dataset for fine tuning increases response accuracy, but on other 
hand requires more computational power. 
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This work explores the significance of mathematical models in enhancing 

efficiency and decision-making in transport logistics. By employing models like 
linear programming, logistics operations can achieve cost reductions and service 
improvements. The discussion also covers the challenges of model development 
and the potential integration of advanced technologies such as AI and machine 
learning. Ultimately, the work underscores the indispensable role of 
mathematical models in transforming transport logistics into a more adaptive, 
efficient, and customer-focused field.
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The proposed project addresses several critical issues faced by readers and 

writers in the realm of amateur fiction publishing. It aims to develop a 
recommendation system targeting readers' interests within a platform dedicated 
to web-based self-publishing and consumption of fiction literature. Furthermore, 
the project addresses the limitations and challenges inherent in traditional 
publishing models. By offering a platform for independent publishing, it 
circumvents the barriers often faced by aspiring authors in gaining recognition 
and access to traditional publishing channels. By organizing a hub for the 
distribution of amateur fiction literature tailored to an interested audience, the 
system seeks to enhance the accessibility and enjoyment of literary works while 
empowering authors in their creative endeavors.
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This work explores the application of algebraic equations in uncovering 

patterns and analogies within diverse datasets. By utilizing algebraic equations, 
the study delves into the systematic analysis of various types of data, aiming to 
reveal underlying regularities and relationships. The flexibility of algebraic 
equations allows adaptation to a wide range of data types, including numerical, 
textual, and categorical formats. The research highlights the role of algebraic 
equations in enhancing machine learning capabilities, ensuring statistical rigor, 
and addressing real-world challenges.
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The article provides an overview of zero-knowledge proofs (ZKPs), 

emphasizing their role in ensuring privacy and data protection in technologies 
such as blockchain. It explains ZKP as a method that allows proving truth 
without revealing basic details, ensuring security in digital interactions. The text 
compares several ZKP protocols, including zk-SNARKs, zk-STARKs, 
Bulletproofs, and PLONK, highlighting their unique features, applications, and 
tradeoffs between efficiency, security, and privacy.The discussion reflects ZKP's 
ongoing development to overcome current limitations while offering a future in 
which privacy and verification are harmoniously integrated.
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This work is dedicated to the investigation and analysis of using AI tools in 

the field of user interface design. There are various such tools and each has its 
unique features and potential for enhancing productivity and work quality. 
Understanding the specifics of each tool and its optimal use can significantly 
improve the quality of the final product. The aim of this work is not only to 
compare the effectiveness of AI tools but also to identify the most productive 
approaches to their use in different scenarios. Through experimental research, 
time indicators required for performing typical actions by users will be 
determined, and their effectiveness will be analyzed.
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Durable 0,5 0,25 0,98 0,7 1 0.59
10Web 0,17 0,5 0,91 0,78 1 0.54
PatternedAI 0,67 0 0,83 0,83 0,17 0.51
Dora AI 0,5 0,5 0,87 0,73 1 0.64
Framer AI 0,33 0,75 0,55 0,88 1 0.61
DALL-E 0,67 1 0,93 0,98 0 0.80
Designs AI 0,33 0,75 0,75 0,88 1 0.65
Midjourney 0,83 1 1 0,95 0,13 0.73
Khroma 0,67 0,75 0,43 0,8 0,2 0.63
Uizard 1 0,75 0 0,95 1 0.88

0,33 0,27 0,2 0,13 0,07
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This research work is aimed at the analysis of architectural models and 

methods of building compact Object-Relational Mapping (ORM) on the .NET 
platform. We examine existing approaches to creating compact ORMs, compare 
their architectural features, and identify key features for developing a common 
approach to the architecture of such libraries. The main goal of the work is to 
contribute to the development of more efficient and productive data access tools 
in the .NET environment.
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Analysis of the productivity of remote workers is becoming more and more 
relevant due to the spread of this work format. Remote work offers many 
benefits, but there are challenges such as performance monitoring, mistrust and 
the work-life balance of employees. The study uses a common formula to 
calculate productivity, but it is not suitable for all industries. The goal is to 
analyze indicators to create a universal formula for calculating the efficiency of 
employees in various industries.
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An important part of developing any visual effects in the media is their 

optimization. It is a key point, because optimization expresses the quality of the 
product, affects its perception and evaluation by the public. One of the most 
powerful ways to optimize visual effects in the Unreal Engine is through the 
scaling system. It allows you to flexibly cool down VFX depending on the 
distance to them or the load of systems. That reduces the load on the main 
engine processes which leads to better performance results.
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This research focuses on analyzing architectural approaches for developing 

small objects, implementing optimal strategies, among monolithic, 
microservices, Cloud-Native, and event-driven serverless architectures. Points of 
strength, productivity and cost-effectiveness often need to be considered, which 
are important to achieve maximum efficiency for small projects. Select the right 
architecture that plays a critical role in simplifying operations, speeding up and 
scaling stalls, while not considering high performance and reducing costs.
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The thesis is devoted to the analysis and research of the process of 

developing software systems using the theory of automata and Petri nets. The 
study includes an analysis of existing software development techniques and their 
adaptation for use in the context of automata theory and Petri nets. In particular, 
the thesis examines the effectiveness of the application of the theory of automata 
and Petri nets for modeling, analysis and verification of software systems. 
Special attention is paid to the methods of formalization and mathematical 
apparatus used to describe the processes of development of software systems.
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In an era of rapid cultural evolution, the challenge of effectively organizing 
and selecting events that cater to individual preferences has become paramount. 
"Eventify" revolutionizes event organization in the digital age by leveraging 
artificial intelligence to tailor cultural event recommendations to individual 
preferences. This platform not only makes finding events effortless but also 
signifies a new chapter in personalized cultural experiences, ensuring users are 
matched with events that resonate with their interests. "Eventify" exemplifies the 
transformative potential of artificial intelligence [1] (AI) in enriching cultural 
engagement and streamlining the event selection process.
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The purpose of this research is a systematic study of various monetization 

methods for iOS applications to determine their effectiveness and suitability for 
specific types of applications. The work aims to identify the key features of each 
method and provide recommendations to developers on choosing an optimal 
monetization strategy.
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The topic of the research is the metrics for assessing the complexity of 

high-precision calculations software for distance learning system. The aim of the 
work is to determine the method of building a metric for assessing the 
complexity of high-precision calculations software for distance learning system. 
The result of the work is the proposal of a new method for an accurate 
assessment of the complexity and the identification of areas for potential 
optimization for high-precision calculations software for distance learning system.
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This study explores modeling user choices in recommender systems, 

focusing on cold start scenarios and leveraging distributed architectures. 
Investigating modern approaches to recommendation systems, the research 
analyzes methods for predicting user interests and examines the impact of cold 
start challenges. It delves into defining key modeling elements and evaluating 
high-performance systems based on distributed architectures, highlighting their 
speed and scalability benefits. The findings contribute to a nuanced 
understanding of user choice modeling and suggest potential directions for 
future research in recommender system development.
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The paper proposes a mathematical model for constructing the most 

optimal course of study for students based on finite predicates and predicate 
operations. The existing methods of determining the success of student learning 
are investigated. Variations of improving the algorithms for finding the 
appropriate structure of the training course based on the state graph are 
proposed. Considered different variants of implementation of the distance 
learning system in different educational institutions.
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The object of research is the methods and means of 3D space design for 

"triple-A" projects. The purpose of the work is to research the subject area of 3D 
space design methods for "triple-A" projects, research of existing game drivers, 
analysis, their comparative analysis and derivation of recommendations. As a 
result, the optimal modern game engine for the development of AAA projects 
will be found.
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File compression algorithms have long been integral to information theory, 

serving diverse purposes in data storage, transmission, and resource 
optimization. With the proliferation of the Internet, their significance has only 
heightened across various domains. This paper describes the research on 
compression algorithms, which employ increasingly sophisticated techniques to 
enhance compression efficiency across diverse data types. Specifically, this 
research aims to analyze and compare the behavior of prominent compression 
algorithms, including entropy encodings, dictionary methods, and context 
modelling, with respect to their effectiveness in compressing data types.
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This work is devoted to the research of methods of creating mechanisms of 
testing and mocking in the context of software development on the .NET 
platform. It includes an analysis of the most common unit testing frameworks –
NUnit, xUnit, and MSTest – focusing on their key features, attributes, and usage 
characteristics. The purpose of the work is to identify the optimal testing tools 
according to the specific conditions of the project and the environment, as well 
as to analyze the effectiveness of frameworks for the most productive code 
mocking. The main focus is on the comparative analysis of frameworks in order 
to find a comprehensive and effective method for improving the quality and 
reliability of software products.
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This work focuses on the latest techniques for applying artificial 

intelligence (AI) in software test automation, in particular, the ability to generate 
test scenarios using AI. The focus is on using machine learning technologies to 
improve the automation and efficiency of testing processes. Challenges and 
prospects for further research in this area are discussed, with an emphasis on the 
search for the latest technologies for continuous improvement of the quality and 
efficiency of automated software testing.
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This work discusses the development of a system for predicting local 

climate indicators based on Graph Neural Networks. Data from Internet of 
Things sensors and known weather stations are integrated using open 
Application Programing Interfaces, providing a comprehensive view of 
meteorological conditions. The system considers the geographical structure of 
the area, optimizes forecast accuracy, and adapts to changes in climate 
conditions. The use of the latest smart sensor technologies and graph neural 
networks makes the developed system more efficient to improve the accuracy 
and accessibility of forecasts for users. The built-in interface allows visualizing 
the results and provides practical value for local use.
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This work is devoted to the development of an interactive quiz platform. 

Both the server and client parts of the system have been developed to create and 
pass quizzes. The main supported quiz type is the “Tournament” where 
participants choose their preferred option from a pool on a specific topic. Other 
more common quiz types were considered. With the help of this platform, you 
can perform various actions on quizzes, such as passing them, viewing 
individual and general results of passing, rating by clicking “Like” or “Dislike”, 
adding to wanted list to not lose and pass later, create your own quizzes.
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Main goal of this work is to explore the data on people's physical activity, 
as a result of the research we should draw a conclusion about the relevance of 
developing a system for collecting and providing access to physical training 
programs. The dataset which was been used during the research was given from 
the Behavioral Risk Factor Surveillance System. From dataset was taken all 
necessary data to the research and was used to make some analyses and 
visualization of this data. According to the resalts of the research was given a 
conclusion about expediency of creation collecting and providing system.

Before developing the web application to collect and provide access to 
physical training programs was decided to analyze field of gyms and physical 
activity of people to decide and answer on questions about relevance of the 
application.

For the research was found the open datasets on Kaggle resource, which 
provide the information from the Behavioral Risk Factor Surveillance System, 
which based on the people’s questioner. These datasets contain information 
about nutrition, physical activity, sleep, obese level, and some information about 
people.

To conduct the research was decided to use Python programming language 
and relative libraries. Python was selected due to its greats libraries well known 
for the data analysis and data visualization, such as pandas, matplotlib, seaborn. 
Also, research was conduct using Jupyter Notebook as a convenient 
environment for data analysis.

First of all, data in the datasets was cleaned from the unnecessary columns 
and fields, which will not usable during the research, also some columns were 
renamed to more comfortable usage.

Returning to the purpose of the study, let’s try to find out is the physical 
activity of people relates to the body mass index (BMI).  So, from the dataset 
was took the information about the job title of person and BMI category.
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Figure 1 – Pivot table for occupation and BMI category
From the figure above we see different job some of them are sedentary 

another movable. But, from the figure can not say anything, because for 
example doctors and nurses have same style of job, but by the BMI they are 
opposite each other.

Then let’s see the ratio between physical activity in minutes, daily steps 
count and BMI category of people, plot below.

Figure 2 – Plot of activity

From the plot we can see that obese can depend on the people’s daily steps 
count, we clearly see that people with obese have less than 4000 steps, also with 
more counts of steps people have normal weight, and people with normal weigh 
have more physical activity and steps, with some exceptions, so we need more 
research.

After this let’s calculate mean, median for physical activity in minutes, 
daily steps count and age of participants and divide it on BMI categories and 
also output the min and max physical activity and daily steps.

Figure 3 – Calculation results

According to calculation we can see that people with obese have less 
average activity per day compared to other also they have less steps count, but 
we can highlight that people with overweight have mean activity and steps even 
more than the people with normal weight, but for this we also calculated the 
median, which point that median time of activity for this people is less than 
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other, and their median steps count less than people’s with normal weight. Also, 
it can be due to people with overweight average age older than other 
participants.

For now, we can say that physical activity is important for people to avoid 
overweight, and for now we need to answer if the application for training will be 
popular among the people that want to train.

To answer on this question let’s look at another dataset, which is represent 
results of the survey of people in the USA in the different years, that 
demonstrate their weight level and activity.

Figure 4 – Plot represent count of people, their obesity and activity

According to plot below we can see that count of people with obesity was 
less than people that have healthy lifestyle and high level of physical activity 
and this trend was in one year, but then these people again was more, but we see 
that in 2020 and 2021 two years in a row was more people with obesity, and the 
cause of this can be COVID pandemic and lockdown of gyms.

So making a conclusion, we can say that trainings and high level of 
physical activity is important and helpful to people to avoid overweight, also we 
can say that the web application that allows people to train at home will be 
popular through the people, because a lot of gyms still don’t recover their 
activity after lockdown, but people need something instead, also the application 
will be useful, because people will not need to waste a time on a trip to gym.

Resources:
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3. Petrova R., Syrotenko O. Comparative analysis of application 

programming interface architectural solutions.
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The advancement of digital technologies plays a crucial role in 

modernizing the healthcare sector, particularly in enhancing the operational 
efficiency of private clinics through the automation of processes such as patient 
appointment scheduling, medical record management, and accounting 
documentation. The integration of e-commerce systems into medical practice 
opens new opportunities for private clinics, enabling them to optimize internal 
processes and increase the accessibility of medical services. The market offers a 
plethora of IT solutions designed to automate the activities of medical 
institutions, featuring various functionalities from online appointment 
scheduling to comprehensive management of medical records and financial 
transactions. The effectiveness of each system depends on its ability to integrate 
with existing clinic processes and meet the specific needs of the medical facility.
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This text explores the growing significance of video games in 

entertainment and culture. It introduces a system designed to connect indie game 
developers with clients, addressing the challenge of matching creative minds 
with project ideas. The focus is on facilitating collaboration, particularly for 
novice developers in Ukraine, providing them with opportunities and clients 
with unique gaming experiences. The platform aims to simplify the process of 
finding game developers and revolutionize the industry by making it accessible 
to both clients and developers. The platform not only connects developers with 
clients but also serves as a hub for innovative ideas and unique game concepts, 
fostering creativity within the gaming community.
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This work is dedicated to a web application that represents a library of 

comics. Since comics have become one of the most popular forms of literature 
today – their number is growing every hour and the issue of systematizing them 
for readers is growing as well. Developing a library of comics as a web 
application allows solving this problem and also provides a convenient way to 
interact with it. The main business functions that users of this work will be able 
to use are reading, organizing comics, and expanding the existing library
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This paper introduces "Personal Wardrobe," an innovative mobile 

application utilizing Artificial Intelligence (AI) for sorting, filtering, and 
matching wardrobe items. Developed with Kotlin Multiplatform and Ktor, it 
supports both iOS and Android, aiming to streamline outfit selection, improve 
wardrobe management, and offer tailored recommendations via machine 
learning. Integrating AI, "Personal Wardrobe" enhances user experience with 
intelligent organization and style advice, reflecting individual preferences and 
histories. This method not only elevates personal style but also encourages 
sustainable fashion by optimizing existing wardrobe utilization.
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The work focuses on developing a platform for restaurant exploration and 

booking. It encompasses both server and client components, enabling users to 
create personalized accounts and manage their profile information. Within the 
platform, users can explore various restaurants, access detailed information such 
as operating hours, menu, and special promotions, and proceed to make table 
reservations. Moreover, the system facilitates users in leaving reviews to share 
their dining experiences and evaluations of the restaurants, thereby contributing 
to the establishment of a comprehensive restaurant rating system. Additionally, 
the platform includes a seamless reservation management system for restaurant 
owners, enhancing operational efficiency and customer service capabilities.
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This work is showing the investigation of the clustering methods for the 

web cinema CRM-system «Cinema Art» that helps to implement the 
recommendation function for the films. The article covers the research of three 
clustering methods: k-means, hierarchical clustering and DBSCAN clustering. 
Based on the research one of the clustering methods is developed on Python 
using an open-source platform Anaconda. The data for the clustering research 
was used from an open dataset MovieLens.

The developed clustering method allows business to increase the interest of 
users in their application by providing them a personal-oriented experience with 
the recommended films and by that increase the profit and customer base.
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The report discusses the development of an information-analytical system 

for subway navigation using a width-first search algorithm to find the shortest 
path from station to station. This system aims to simplify orientation in the 
subways of large cities of Ukraine and improve the experience of using the 
subway. 
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The article discusses the created e-commerce information system for an 

online pet shop. It is designed to store, easily search, place an order, and view 
information about the products of this store. The relevance of creating this 
information system is to facilitate the ordering of large volumes of goods for 
pets and a variety of choices of feed and accessories. This information system 
allows the client to get acquainted with the list of all products in stock, learn 
more about the product of interest or find out the price. The use of this 
technology will significantly increase the customer base, turnover and profit of 
the pet store. To implement the web application, it is proposed to use the Java 
programming language with the Spring Framework and the MySQL database 
platform.
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This report describes the working principle of the information system for the 
assessment of damaged housing, which helps to replace document-based 
accounting of damaged housing and enables commissions for fixing and 
assessing damage to create inspection schedules and enter a list of damages into 
a checklist, for further calculation of payments that will be spent on repairs work 
This system provides an alternative to existing government systems that provide 
similar services and can be used in charitable foundations. In the future, a 
payment service can be integrated into the system, which will help to make a 
payment immediately after calculating the payments.
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This work is devoted to the analysis of the methods of implementing 

microservice architecture, which allows to ensure a high level of scalability, 
reliability and flexibility in the management of the information system. During 
the study, several approaches to the development of microservices were 
considered the use of containerization and orchestration of containers. Key 
microservices were defined for the event agency's order accounting system, such 
as customer accounting service, event planning service, animator accounting 
service, and others. Each microservice is developed and deployed 
independently, which provides the ability to quickly make changes and optimize 
individual components of the system without affecting the operation of other 
services.
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In the world of modern technology, English language proficiency is 

becoming increasingly important for successful work in the IT industry. This 
work is devoted to discussing the need to improve the level of language skills 
among employees of IT companies and as solution to develop the information 
system components to achieve this goal. The report reveals the key aspects and 
technical solutions for the development of the system for maintaining and 
learning English. 
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The report discusses the stages of designing and developing a 

recommendation system for e-commerce selling books, implementing a business 
function that allows recommending users books with the highest average rating 
among registered users, and books similar to the chosen one, using TF-IDF 
vectorization, cosine similarity, and Data Mining methods.
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The application revolves around simplifying the process of selecting 

computer components and ensuring their compatibility. Starting with the 
Component Compatibility Checker, users input their desired components, and 
the system verifies their compatibility. For further assistance, the Compatibility 
Advisor provides insights into why certain components may not align and offers 
solutions Besides of algorithm of analyzing compatibility The integrated 
artificial intelligence analyzes user configurations and proposes suitable 
substitutions if it detects potential conflicts or bottlenecks. This allows picking 
an optimal set of components, avoiding performance issues, and saving time 
finding the most efficient configuration. During the selection process, the Real-
time Compatibility Scanner provides instant feedback on component 
compatibility. 
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A crucial component of the information accounting system is the database 

management system (DBMS). This system is responsible for storing, organizing, 
and accessing data used within the information system framework. The selection 
of a suitable DBMS is a critical task as it directly impacts the efficiency and 
productivity of the system as a whole. A properly chosen DBMS can ensure fast 
data access, efficient storage, and optimized query processing. Conversely, an 
incorrect choice of DBMS can lead to productivity issues, low system 
performance, and difficulties in maintenance and development.
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The study is devoted to the analysis of selected machine learning algorithms, 

namely Gradient Boosting Regression and Random Forest Regression, for 
predicting the most effective exercise, as well as building two models to 
compare them and select the best one. To accomplish these goals, I chose the 
high-level object-oriented programming language Python and such major 
software packages as NumPy, Pandas, Matplotlib, Seaborn, and Scikit-learn.
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The report describes the stages of design and development of the e-

commerce system of the coworking centre with the implementation of the 
business function of preparing personal recommendations based on user needs 
using Content-Based and Knowledge-Based determining recommendations 
methods. The object of recommendations is the rooms of the coworking centre 
where physical workplaces are rented. Preparation of personal recommendations 
is carried out both based on users' requirements to the room characteristics and 
based on their history of renting workplaces.
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This report describes the stages of development of a social network 

information system that supports the function of intelligent selection of 
recommended advertising based on users' interests. The social network 
considered in this report refers to a system where users can interact with each 
other by creating and rating posts and comments. A system for selecting relevant 
advertisements consists of analysing user interests using data mining and then 
selecting advertisements based on this data. As an object of development, the 
current report considers a mechanism for selecting relevant advertisements, 
which is integrated at the function level into an information system with a thin 
client architecture that consists of a client part of a web application, a server part 
of a web application and a relational database.
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This work is devoted to developing a system aimed at providing a pleasant 

user experience on a foreign language learning platform while empowering 
businesses with valuable insights into user behavior. Through comprehensive 
data analysis, the system enables data-driven decision-making. Leveraging 
Google Cloud Platform services ensures scalability and efficient handling of 
user tracking data. Integration of dbt facilitates data transformation for 
extracting actionable insights. Furthermore, a reporting layer with dashboards, 
such as Tableau or alternatives, enhances accessibility to the transformed data, 
facilitating informed decision-making processes. This thesis evaluates the 
system's efficacy in enhancing user experience and supporting data-driven 
decisions for businesses.
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This study delves into the existing methodologies and approaches used for 

the estimation of professional burnout. At present, the topic of professional 
burnout is gaining considerable attention, due to its wide-ranging impacts on the 
individual's mental and physical health, as well as organizational productivity. 
This paper provides a comprehensive overview of current methods and 
approaches used to measure and assess professional burnout in various work 
environments. Moreover, a classification of prevalent estimation tools and 
approaches is provided, to illustrate the variation and scope of current practices 
in the field. This discussion serves to highlight the strengths and shortcomings 
of different estimation strategies, thereby paving the way for the development of 
more effective diagnostic and management solutions for professional burnout.
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This study focuses on the development of a Telegram chatbot for hair 

salons to interact with clients, addressing the declining profitability of 
traditional beauty establishments. Using the Telegram Bot API and C#, the 
research explores communication processes between salon administrators and 
clients, employing theoretical and computational methods. The study aims to 
provide a cost-effective communication tool for enhancing business 
engagement and customer loyalty within the beauty industry.

- –

-

[1].
-

-

-

- –

C#.

–
– -



619

–
–
–

-

[2]

–

–

-

-

Telegram-

-

http://www.marketing./libcomm/



620

E-

CONTENT BASED

–

e-mail: anastasiia.novoselova@nure.ua
This work considers the development of an e-commerce system for the sale 

of decorative and care cosmetics with recommendation functions implemented 
using methods based on the description of product characteristics and user data 
(Content-Based). The report considers the implementation of three methods 
from the Content-Based group: Transaction-Based, the method of determining 
the rating of goods and the methods of presenting data about objects. The system 
is developed using a three-link "client-server" architecture. 
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In contemporary open-source development, collaboration and project
management present significant hurdles. Repository owners frequently grapple
with task delegation, while freelancers encounter difficulties with inexperienced
employers. Introducing a specialized GitHub extension for task management has
the potential to revolutionize workflows, facilitating streamlined processes and
fostering enhanced collaboration. By mitigating these challenges, the realm of
open-source programming becomes not only more accessible but also more
enticing, thereby propelling further innovation and progress within the software
industry.
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The work examines effective methods for generating synthetic test data for 

relational database systems. Three main approaches are reviewed: cyclic 
generation, recursive CTEs, and temporary tables. Key criteria for comparative 
analysis are identified: speed, resource use, scalability, complexity. By studying 
the strengths and weaknesses of each method, practical recommendations for 
selecting optimal test data generation strategies are developed. The work will 
benefit software testing specialists in choosing data generation methods to 
improve testing quality.
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This project focused on a web application that displays schedules and 

outcomes of football matches. Given that football stands as the most popular 
sport today, with the number of enthusiasts increasing daily, there is a 
corresponding rise in demand for match schedules and results. The development 
of this web application addresses this demand and offers a user-friendly 
interface for interaction. The primary functionalities that users of this project 
will have access to include viewing match outcomes, schedules, information 
about clubs, players, and statistical data.
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This work is devoted for deriving computational methods for the purpose 

of creating an engaging and interactive game process with the usage of these 
methods, which are meant to get the needed situational values. The main stages 
of requirements and descriptions of these methods are considered. 
Implementation, demonstration and explanation of practical appliance of these 
computation methods in game environment are provided.
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The study is devoted to a comparative analysis of the application of 

different modes of using Apache Spark for the Word Count test dataset. An 
approach is proposed in which, based on the determination of the main 
configuration parameters of the Standalone and Hadoop Yarn modes and taking 
into account the limitations on the local deployment resource. A choice of 
configuration parameters and their changes in accordance with the default 
settings is proposed. The results are shown to substantiate its effectiveness based 
on the obtained quantitative estimates of the execution time.
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: spark.executor.memory –
executor); spark.driver.memory –

Spark;
executors : spark.executor.instances 2;
– 1;

– spark.default.parallelism 4-32 :  

spark.sql.shuffle.partitions 4 –
Apache

Spark.
Apache Hadoop YARN FIFO

YARN yarn-
site.xml):

-allocation-mb – 256 
–

-allocation-mb – –

-mb  –
–

-allocation-vcores – 4 –
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Apache Spark Standalone: 
spark_worker_memory="3G",spark_worker_cores="4",spark_executor_ins

tances="2", spark_driver_memory="1G", spark.default.parallelism – 16.
Apache Hadoop Yarn:

yarn.nodemanager.resource.memory-mb 4796, yarn.scheduler.maximum-
allocation-mb 4096, yarn.nodemanager.resource.cpu-vcores 4, 
yarn.scheduler.maximum-allocation-vcores 4, mapreduce.job.maps 2, 
mapreduce.job.reduces 2, yarn.app.mapreduce.am.resource.mb 4096.
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Yarn Yarn

– -
– -15%.

1. Zaharia M. et al. Apache Spark: A Unified engine for large-scale data 
analytics. // Communications of the ACM. 2016. Vol. 59. Issue 11. P. 56–65. 
https://doi.org/10.1145/2934664.

2. Apache Hadoop. URL: https://hadoop.apache.org/
10.02.2024).

3. Priyanka R. Z., Kumar P. N. V. S. Pavan. Comparing the Word Count 
Execution Time in Hadoop & Spark. // International Journal of Innovative 
Science, Engineering & Technology. 2016. Vol. 3. Issue 10. P. 25–34.

4. Benlachimi Y., Yazidi A. El, Hasnaoui M. L. A Comparative Analysis 
of Hadoop and Spark Frameworks using Word Count Algorithm. // International 
Journal of Advanced Computer Science and Applications. 2021. Vol. 12. No 4. 
P. 778–788. DOI:10.14569/IJACSA.2021.0120495.

5.

–88.



635

DOI: https://doi.org/10.30837/IYF.IIS.2024.635

–

email: oleksii.kovalenko3@nure.ua
The report examines the shortcomings of automated mail sorting systems 

related to their "narrow" group of tasks to be solved – the tasks of sorting and 
moving objects to loading terminals. In order to expand the capabilities of postal 
item sorting systems, an option to implement the management model of the 
decision-making support system is proposed. The developed model allows you 
to implement the given logic of sorting mail objects by specified loading points 
of the terminal. Weight, dimensions (width, height, depth) and estimated value 
are used as sorting parameters. The described approach can become the basis for 
the implementation of the defined sorting logic in information technologies for 
managing automated sorting lines in logistics systems.

( ) –
' ,

' ( )
QR- [1]. 

–

–



636

–

1.
iconveytech.com/modular-belt-intelligent-sorting-
29.02.2024).

2. –

–92. DOI: 
doi.org/10.31866/2617-796x.2.2018.155666.

3. I. V. Grebennik, T. E. Romanova, S. B. Shekhovtsov  Interval estimation 
of alternatives in decision-making problems // Cybernetics and Systems 
Analysis, 45(2), 2009.– P. 253–262.

4. . ., . ., . ., . .,
- . . . .

. 3–7.



637

004.85:613.2 DOI: https://doi.org/10.30837/IYF.IIS.2024.637

–

e-mail: artem.fedotenko@nure.ua
This study focuses on the identification of fruit ripeness through visual 

cues. The primary objective is to achieve high prediction accuracy and ensure 
portability for deployment on smartphones. To accomplish this, the system 
employs two machine learning models: one for classification and another for 
grading. Additionally, visual guidelines are incorporated to assist users in 
scenarios where the AI models may encounter difficulties. Throughout the 
development process, various state-of-the-art approaches including deep 
learning and visual transformers were explored. The system comprises several 
components, including a mobile application, an API server, a database, and 
servers housing the classification and grading models.
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Today, digitalization is not standing still and art is also gradually moving 

into digital format. The NFT marketplace solves the problem of creating, selling, 
buying, trading, and the NFT technology solves the problem of confirming the 
originality and ownership of an art object.. This work is devoted to the study of 
blockchain technology for the design and development of automated systems in 
the arts. The relevance of the technology is considered. The existing analogs are 
analyzed and their advantages and disadvantages are identified. The main 
components of the web application for NFT trading are considered.
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Clustering algorithms utilized in medical data analysis segment entities or 
patients based on shared attributes, facilitating the identification of patient 
subgroups with similar characteristics and the discovery of comparable 
treatment outcomes. Moreover, cluster analysis enhances understanding of the 
data's organizational structure, potentially reflecting the inherent organization of 
particular diseases or risk factors. The utilization of clustering algorithms 
encourages the exploration of innovative approaches to diagnosis, treatment, and 
disease management.
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The report explores the integration potential of generative language models 

as an innovative tool in the public catering sector. With the rapid technological 
advancements, improving service quality and optimizing business processes are 
crucial for success. These models, based on artificial neural networks, can 
generate human-like text, making them valuable for automating and 
personalizing communication. Integrating the technology in public catering has 
the potential to significantly enhance service quality, optimize business 
processes, and increase competitiveness in the dynamic market.
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In the digital era, e-commerce is becoming more and more popular, and the 

amount of data it generates is growing exponentially. This data contains valuable 
information about user behavior, their preferences, the effectiveness of 
marketing campaigns and much more. Effective analysis of this data can 
significantly improve the performance of e-commerce systems, increasing sales, 
improving inventory management, optimizing marketing strategies and 
providing a better user experience.
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The work is focused on developing a platform for cloud file storage. It 

includes both server and client components, allowing users to create 
personalized accounts and manage their profile information. On the platform, 
users can upload, manage and edit their files and folders. Notably, the app 
features automatic file archiving and unzipping, optimized storage space, and a 
simplified user experience. Additionally, the platform includes a comprehensive 
reservation management system for restaurant owners to improve operational 
efficiency and customer service capabilities. Overall, the app prioritizes efficient 
data management while adhering to modern security standards.
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This study explores and analyzes methods like Perlin noise, directional 

tunneling, cellular automata, Moore and von Neumann neighborhoods, and 
random walk for 2D game map generation in Unity. These methods enable 
diverse, engaging game worlds crucial for various genres. The main goal is to 
evaluate each method's capabilities, limitations, and applicability in Unity for 
landscape and tile-based maps. Testing within Unity will determine their 
suitability. Overall, the research emphasizes aligning method selection with 
project requirements and goals.
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.
.
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This work is devoted to the development of components of an information 

system for the sale of tickets for events. The urgency of creating this application 
was considered. Existing analogues were also considered. The system provides 
the following system access roles: unregistered user, client, and administrator. 
Each has different levels of access. The website has a very simple interface and 
contains only the information that the user needs, so that absolutely anyone can 
easily find the information that he needs.
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This project is dedicated to the development of a comprehensive system for 

booking and managing airline tickets. The system aims to streamline the process 
of ticket reservation and issue resolution for air travel. By integrating both 
server and client components, users will have access to a user-friendly interface 
for browsing available flights, selecting seats, and completing bookings. 
Additionally, the system will incorporate features for managing bookings, 
resolving issues, and providing assistance to travelers. Through this platform, 
airlines can efficiently manage their ticketing operations, while passengers can 
easily navigate and fulfill their travel requirements, ensuring a seamless and 
satisfying experience for all stakeholders involved in air travel.
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This work describes a current problem of modern society – the inefficient 

use of resources due to insufficient exchange of things between people. The 
focus is on the need to create a software system to facilitate this process. This 
work justifies the need for this system due to the increase in consumption and 
waste, which has a negative impact on the environment. The software system 
offers an effective mechanism for sharing things between users to reduce waste 
and encourage a culture of resource use. The report also discusses the possible 
benefits to society, such as cost savings, promotion of resource recovery and 
support for social mutual assistance. It highlights the key features and benefits 
of the proposed software system aimed at optimizing the exchange of things and 
preserving the environment.
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This work is aimed to dispel an uncertainty about which game engine Unity 

or Unreal Engine is better for making game applications. There were examined 
all advantages and disadvantages of both engines: accessibility, graphics 
capabilities, dedication and additional software. The conclusion was made 
according to following research based on information from public sources.

Unity 
Epic Games Unreal Engine 5 (UE5).

Unity UE5 

Unity – C# UE – C++. C#
C++ UE

Unity

Unity UE

–
UE5

NANITE Lumen. NANITE –
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NANITE UE5, Unity Nano

Tech
Unity Nano Tech
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The electric scooter rental service offers users a convenient way to navigate 

urban environments through a mobile app. After registering and locating nearby 
scooters, users can unlock them using the app's QR code scan feature. A system 
is being developed to allow users to report technical issues instantly, facilitating 
prompt maintenance. Upon completing their trip, users park the scooter, end the 
ride in the app, and pay the tariff. The software, developed on ASP.NET Core, 
has undergone rigorous testing, ensuring reliability and security. With 
verification completed, the system is poised for deployment, providing users 
with a reliable mode of urban transportation.
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Today's world of movies and entertainment offers a huge number of movies 

available for viewing. The film industry is constantly developing and offers a 
wide selection of films of various genres, styles and directions. The rapid 
emergence of streaming platforms and online services and the times of the 
COVID-19 pandemic have had a negative impact on cinemas. The main goal of 
this work is to develop a system where potential customers can find information 
about upcoming premieres and places where they can watch them, and cinemas 
can advertise themselves.

-

-



664

-

-

-

-

-
—

Quartz.NET –

1. -
-

https://www.village.com.ua/village/culture/culture-2020/305549-kino-2020-
kinomania-planeta-kino .03.24).

2. Seshadri S. Angular: Up and Running: Learning Angular, Step by 
Step. 1st edition. 

3. Petkovic D. Microsoft SQL Server 2019: A Beginner's Guide. 7th 
edition. McGraw-

4. Documentations for Quartz.Net. URL: https://www.quartz-
scheduler.net/documentation .03.24).



665

–

email: mykyta.pidhornyi@nure.ua
This work is devoted to the creation of a recommendation system for the 

selection of medicines based on machine learning methods. The system aims to 
personalize drug offers without using detailed patient medical records, instead 
analyzing publicly available drug datasets. The system provides 
recommendations based on prediction algorithms that take into account the 
complexity of drug selection and the specific needs of users.
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Content marketing videos attract people who don't need the product right 

now. Thanks to the content they learn about the brand and can later convert into 
customers. The purpose of the work is to develop individual elements and 
functions of the system "Development and customization of the elements of the 
system of formation of advertising video content".
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This project is dedicated to the creation of zoo management process 

automation system components using the Appian platform. System provides an 
authenticated user a possibility to manage zoo processes, create work tasks for 
different types of workers and look through performance reports of the zoo. An 
Appian BPM (business process management) low-code platform was used for 
creation of a system. Each type of user has its own interfaces. This makes the 
application suitable for every worker who has its own tasks. Three types of 
workers were chosen – basic employee, supervisor and veterinarian. Information 
about animals living in the zoo, food and tasks are stored in the database. User 
interaction is possible through a website on the Internet.
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The goal of designing this site is to create a unique and informative online 

space that will give visitors the opportunity to learn about the history of military 
conflicts and gain knowledge about the impact of past events on the present. The 
site will be equipped with the most modern technologies, which will allow 
visitors to get the most complete information about the museum and its exhibits.
This work examines the potential of information technology in the management 
and sale of the product, identifies the benefits of using Internet resources for the 
firm and its clients. The development and implementation of information 
technologies in museum business activities are characterized.
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In the digital era, microservices architecture emerges as a key for 

developing scalable, flexible, and reliable systems. It allows for the independent 
updating and deployment of system components, enhancing development 
efficiency and system resilience. A primary challenge in microservices 
architecture is service interaction, encompassing effective communication, 
dependency management, data consistency, and transaction pattern 
implementation. Overcoming these challenges requires understanding service 
interaction nuances, including network communication and resilience strategies.
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This work describes the design and implementation of a recommendation 

system for efficient food resource management. The system tracks products and 
recommends recipes based on available products, considering user preferences 
and limitations. It utilizes computer vision technologies like OpenCV and 
TensorFlow for accurate product identification. Web scraping and natural 
language processing (NLP) help build a diverse recipe and product database. 
Product and recipe information is stored in a NoSQL MongoDB database. 
Cameras integrated into the refrigerator aid in product tracking, while a screen 
builtinto refrigeratorand mobile app provide convenient user interaction.
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This work is devoted to the development of a sushi delivery system. The 

report developed the server and client parts of the system for viewing and 
ordering delivery. Using the system, users can create their own account, manage 
their personal data, create and edit orders, view a catalog of delivery items, and 
can also select a delivery route. The development and implementation of the 
described sushi delivery system has a high chance of success with clear 
implementation of the assigned tasks and effective risk management.
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Considered the need to develop components of an information system for a 

cafe with the possibility of ordering take-out food. In the context of the presence 
in Ukraine of special conditions related to the state of war, the rapid 
development of the fast food industry and the growing popularity of food 
delivery services, the development of an information system becomes extremely 
relevant. The need and benefits of implementing such a system to optimize the 
processes of ordering, processing and fulfilling orders, as well as to improve the 
efficiency of customer service and cafe resource management. The practical 
implementation of these components can improve the quality of service and 
increase the competitiveness of the cafe in the market.
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The work analyzes the process of creating an information system for 

planning cruise tours, with a focus on optimizing it for processing reservations 
and taking into account the wishes of customers. Analysis of trends in the field 
of cruise tourism serves to introduce innovative functions. The evaluation of the 
system's effectiveness takes into account the satisfaction of customer needs and 
the company's strategic goals.
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The work is focused on the development of web application for people that 

share their thoughts and other stuff. The system includes server and client 
components, allowing users to post some texts, photos and videos, and also 
provides functionality that finds profiles by photo and location (if provided), 
using neural networks. Functionality for finding people and friendly interface 
with fast feedback from developers make website more attractive for users, 
which is good for getting bigger audience. 
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This report relates to the development of information system components 

for the creation of an online series platform. The project is a website where users 
can review various TV series. Among the categories available are genres such as 
drama, comedy, science fiction, and more. Users are able to find specific shows, 
rate them, and share comments. The aim of the project is to provide the audience 
with a convenient platform to watch online TV series, share comments and find 
the best new releases in the world of online content.
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The report describes the process of searching and selecting projects to 

attract sponsors and investors in the world. Projects are searched using various 
criteria, such as categories, types, target audience, geography, budget and stage 
of development. Two search approaches are considered: a quick search by 
project name and filters, and an advanced search that uses artificial intelligence 
to analyse the text of the user's description and find relevant projects.
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In the conditions of the continuation of Russia's armed aggression against 

Ukraine, the level of existing and potential military threats to national security is 
constantly increasing and requires significant efforts to increase the defense 
capabilities of our country. The contradiction between the limited financial 
capabilities of the state and the growing needs of the Armed Forces is proposed 
to be resolved using modern information technologies and algorithms that can 
be implemented in the decision support system. The development of the 
components of such a system and the algorithms of its operation will allow to 
increase the effectiveness and validity of decisions in the field of procurement of 
weapons and military equipment.
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This research delves into the design and implementation of a machine 

learning algorithm specifically for recommendation systems within the online 
booking industry. Utilizing advanced data processing and analysis techniques 
with Python, Pandas, and TensorFlow, this work aims to significantly enhance 
user experience by providing personalized booking options. The developed 
system not only allows businesses to efficiently offer tailored services but also 
enables users to seamlessly navigate, select, and manage their bookings, 
fostering an improved interaction between service providers and their clients.
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This project is dedicated to creating a web application that establishes a 

platform for freelancers. It allows for the creation of individual profiles where 
service providers can showcase information about themselves. Freelancers are 
enabled to detail their offerings, craft a dedicated page for their services, and 
establish pricing. Through this web application, clients are able to locate the 
services they need and engage in discussions with freelancers regarding service 
specifics.
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The article discusses the process of creating an information system for the 

sale, recognition and forecasting of mushrooms and their prices with a focus on 
optimizing the recognition of edible mushrooms. The analysis of market trends 
promotes the implementation of innovative functions for recognizing and 
predicting mushrooms and their prices. System performance evaluation 
considers customer satisfaction and strategic product goals.

-
, '

.

[1]. 



698

1. Kaggle Dataset – Predict Poison Mushroom : . URL: 
https://www.kaggle.com/datasets/stepandupliak/predict-poison-mushroom-by-

docs/drivers/python-



699

DOI: https://doi.org/10.30837/IYF.IIS.2024.699

-

–

e-mail: vladyslav.batrachenko@nure.ua
Every year, more and more technologies are integrated into various areas of 

life and business, and the demands on IT workers are increasing. Therefore, 
there is a need for skills enhancement through courses. In this researching we 
develop an algorithm for selecting and distributing recommended courses to 
employees for further integration into an IT company. This algorithm consists of 
several steps, such as worker resume analysis, project requirement analysis, 
course analysis, and selection of recommended courses. Targeted development 
is aimed at the development and implementation of a new approach that will 
increase the effectiveness of the selection of recommended courses and their 
optimal distribution among employees.
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The work considers the relevance of developing an information system for 

optimizing cargo accounting. Analysis of trends in the field of freight 
transportation serves to introduce innovative functions. The assessment of 
system efficiency takes into account the speed and convenience of data 
processing in the freight transportation system.
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By now, almost everyone is aware of the existence of blockchain 

technology. For many, this knowledge is at the level of interaction with 
cryptocurrency, which is provided by various blockchain networks. Few people 
know that in fact blockchain technology has long since stepped forward and is 
not just a network, but an entire execution environment and distributed database. 
The distributed nature of such a database gives us the assurance that no one can 
change the information that was previously recorded. It is this nature of 
blockchain networks that gave us the opportunity to implement a document 
verification system. The aim of the research is to find methods to verify the 
authenticity of documents. To reduce the risks of using centralized databases. 
And also to find ways to implement such methods.
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The rapid development of technology has transformed the entertainment 

industry, including the movie-going experience. Nowadays, moviegoers expect 
a convenient and personalized experience when booking tickets and interacting 
with cinemas. To meet these expectations, cinema chains are increasingly 
turning to web applications as a way to enhance customer engagement and 
streamline operations. The developed system will help the moviegoers with 
booking the tickets for their favorite movie from home, which will make the 
whole process much more comfortable and easier.
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The flower delivery service has undergone extensive reengineering, 

transitioning from a traditional brick-and-mortar shop to a sophisticated 
information system built on the ASP.NET Core platform. This transformation 
aims to streamline customer orders, enhance delivery logistics, and ensure 
efficient communication. With successful verification, the system is now primed 
for deployment, promising optimized operations, enhanced customer 
satisfaction, and improved business outcomes.
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In the modern world of information technology, learning programming is 

becoming increasingly popular. Our information system offers users the 
opportunity to study programming languages directly in the web browser. It 
allows users to familiarize themselves with various programming languages, 
take tests to assess their knowledge, and practice by solving tasks [5]. The main 
goal is to provide access to educational materials and practical experience in 
programming through the web browser.
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This project focuses on creating a system for hosting online courses with a 

recommendation system. An algorithm was developed to suggest courses to 
users based on their previous choices. The algorithm also considers course 
prices to offer users the best deals.
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The report describes the process of creating a web application serving as a 

tool for predicting the chance of an approve or reject for being issued a loan. 
The prediction is based on personal data of an end user (such as age, salary, 
education, employed years, debt-to-income, etc.) and is implemented via 
Logistic Regression. The article describes integration and further utilizing 
Logistic Regression model by the web application. Thus process of an 
estimation of credit scoring is automated and the outcome (default or not 
default) is based on historical data. The goal of the web application is to 
improve the efficiency and accuracy of loan approval.

[1,2]
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The work discusses the development of an information system designed for 

creation of online galleries, which enable users to store images and share them 
with other people. Such services hold significant relevance in modern society, 
where the widespread use of smartphones facilitates effortless image creation, 
creating a need for image storage and sharing platforms. The primary strength of 
this service lies in its exceptionally user-friendly and aesthetically pleasing 
interface, coupled with its capability to support images of ultra-high resolution, 
a feature which cannot be provided by competitors.
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This article conducts an analysis of the subject area concerning the 
development of information system components for the management of bus 
transportation processes. It aims to define the primary objectives of the work, 
including identifying key business requirements crucial for efficient bus 
transportation management. Furthermore, it entails selecting appropriate 
technologies tailored to meet the demands of the project.  Overall, this work 
would be will be beneficial to stakeholders involved in the development and 
management of bus transportation systems.

Bus transportation has historically been a favored mode of travel among 
passengers, particularly for short distances, offering unparalleled convenience in 
boarding and alighting, flexible routes, and cost-effective fares compared to rail 
transportation, which typically caters to long-distance journeys. Moreover, the 
extensive road network coverage enhances the appeal of bus transportation, 
reaching more cities and towns than rail services.

In the past, passengers predominantly favored bus transportation services 
by purchasing tickets at ticket offices. However, the landscape has since evolved 
with the emergence of numerous private carriers.

In the era of modern technological advancements, the imperative for 
automation in bus transportation processes is undeniable. Technological 
progress allows us to create efficient and convenient tools for ordering tickets 
and further processing them. 

Therefore, the aim of the work is to design and develop a straightforward 
web application for ticket ordering, one that remains economically accessible 
while prioritizing user comfort and efficient post-ticket-order processing. 

Designing and creating such an application requires careful analysis and 
selection of technologies. 

The methodological approach used includes a thorough review of existing 
literature on information systems, complemented by the utilization of modern 
software development frameworks for system design and implementation. The 
chosen technologies must fulfill criteria encompassing efficiency, scalability, 
and security.

The expected outcome of this work is to contribute to the advancement of 
information systems by providing a solution capable of enhancing the efficiency 
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and effectiveness of bus ticket bookings while systematizing transportation 
operations. 

In the field of bus transportation, numerous companies are operating both 
internationally and within Ukraine. Among the most popular are Autolux and 
FlixBus. Autolux is a Ukrainian company offering intercity and international 
routes. FlixBus is a German company with one of the largest bus transportation 
networks in Europe. FlixBus is known for its affordable prices and passenger 
conveniences.

After analyzing the main competitors and evaluating their solutions, best 
practices were identified, as well as potential improvements in existing 
solutions. On this basis, the following business requirements were formulated 
for further design of the information system components:

– provide a user-friendly interface for ordering bus tickets; 
– provide authorization and registration for customers;
– provide an intuitive interface for flight and ticket administration;
– develop a user-friendly interface for ticket validation and passenger 

accounting by drivers during trips.
These business requirements will be further divided into specific business 

processes. 
At the moment, according to the prescribed business requirements, the 

types of users who will interact with the information system have been formed: 
passenger (guest or registered user), system administrator, driver. Future 
iterations may involve subdividing system administration into distinct roles, 
such as route management and order management.

Before starting the development of an information system for managing 
bus transportation processes, it is important to carefully select the technologies 
that best meet the needs of the project and ensure its successful implementation.

At the stage of technology selection, it was decided to use the Intellij IDEA 
development environment. To implement the server side, it was decided to 
choose the Java programming language using the powerful and widely known 
Spring framework. As for the client side, it was decided to use Angular, which 
will provide a multifunctional and efficient user interface. In turn, the Postgres 
database was chosen to work with databases, which is known for its reliability 
and capabilities to optimize work with large amounts of data.

References:
1. FlixBus, about company. URL: https://www.flixbus.com/

company/about-us.
2. Spring Guides. URL: https://spring.io/guides#topicals.
3. Angular Documentation. URL: https://angular.io/docs.
4. PostgresSQL Tutorial. URL: https://www.postgresql.org/docs/online-

resources/.
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The need for language learning applications is rising as people become 

more and more dependent on mobile devices. With the help of these 
applications, users may easily access educational materials and learn languages 
whenever and wherever they choose, at their own pace. As a way satisfy the 
expectations of language learners and accelerate their language acquisition 
process, this article emphasizes the need of creating a mobile application 
particularly designed for learning words of Japanese language.
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This study explores order management in delivery networks, emphasizing 

streamlined processes and resource optimization. It evaluates three models: the 
traveling salesman model, distribution logistics model, and distributed logistics 
model. Each model offers unique benefits and challenges in route optimization 
and resource allocation. While the traveling salesman model excels in finding 
optimal routes, the distribution logistics model optimizes resources but requires 
significant computational power. Conversely, the distributed logistics model 
efficiently manages distribution across multiple nodes. The traveling salesman 
model is favored for its ability to find the most optimal route, crucial for cost 
reduction and timely delivery, and its widespread application in logistics, 
making it a preferred choice for integrating into delivery service network order 
management systems.
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The main goal of developing Top-down RPG PC game for Windows 

operating system is to create an engaging gaming experience. The focus is on 
providing players with an immersive world and immersive gameplay. Key 
features of the game include a well-thought-out plot, dynamic interaction of 
characters. To increase user engagement and retention, the game incorporates 
various game design elements such as an interactive environment, different gear. 
In addition, the implementation of a reliable inventory system, character 
development and a visually appealing game world contribute to the overall 
enjoyment of the game.

-down RPG" [1] 

Windows
Windows
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The subject of research in the paper is exploring the challenges of cargo 

routing methods during war conditions in Ukraine, emphasizing the analysis of 
the diverse transport network and the management of potential risks. The study 
addresses the disruption of transport and logistics chains due to ongoing military 
actions, leading to the redirection of cargo and passenger flows. Identified 
threats and risks in Ukraine's macro-logistic system encompass the extensive 
Russian military aggression, the absence of a centralized mechanism for 
operational analysis and resolution of transportation logistics issues. The 
research advocates for flexible routing methods and innovative solutions to 
navigate the complexities of war-induced challenges, ensuring effective and 
secure cargo transport in Ukraine.
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The project involves the development and implementation of a web-based

application for assessing algorithm complexity. This application will consist of
both frontend and backend components, enabling users to analyze the
complexity of various algorithms through a user-friendly interface. By providing
tools for assessing algorithmic complexity, the application aims to support
developers in optimizing their code and improving overall system performance.
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The development of 2D platformers is a vital task in modern game 

development, offering players of all ages captivating adventures and skill-testing 
challenges. There's a high demand for fresh and engaging 2D platformers, 
providing novice developers with valuable experience in gameplay, level design, 
and programming. These games feature diverse characters navigating through 
levels filled with platforms, enemies, bonuses, and traps, all complemented by 
beautiful backgrounds and music. Utilizing modern technologies like Unity and 
C#, developers create visually stunning games with responsive characters. The 
structure of Clean Architecture and Dependency Injection pattern enhance 
flexibility and scalability, while the simplicity of 2D platformers in development 
allows beginners to maintain creative control over their projects.
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The study of the use of neural networks, and in particular graph neural 

networks for IT project planning, is a topical issue due to the rapid development 
of artificial intelligence and neural networks, as well as the demand for project 
planning, which is not decreasing, but rather growing. The use of technologies 
that can automate project planning processes is important, as it reduces the risks 
caused by the human factor and reduces the time spent on project planning by 
managers. These changes, in turn, lead to a reduction in the budget for project 
implementation.
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The work discusses the stages of designing and creating an e-commerce 

system for a car-sharing service, with the implementation of a business function 
to automate the process of searching for and renting cars, which expands the 
selection and filtering capabilities to more accurately find cars for the special 
needs of the client.
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Information technology can significantly reduce the cost of planning a 

restaurant business. The purpose of the project is to explore the theoretical and 
practical aspects of automation of restaurant business companies and, first of all, 
automation of customer service through the implementation of information 
systems for order processing and control of the reservation seats. The relevance 
of the project is due to modern realities that require the use of innovations to 
increase business competitiveness.
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The main problem with regional sports events lies in the fact that many 

people do not know about them. One of the solutions to this problem is the 
creation of a platform that will unite all sports activities in the region. To 
quickly search for events, a recommendation system has been implemented that 
based on history will select sports events, which may be interested for the user. 
The system also allows users to create their own sport events in order to find
participants. Based on the registration of users for sports events, the system will 
create statistics of the popularity of various sports among the population in the 
region.
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The work describes the development of an information system for 

purchasing train tickets, incorporating a feature that recommends optimal flights 
to the customers. The system will take into account either popular routes for a 
given user's destination or consider their past journeys. Additionally, it will 
factor in potential transfers during the trip. By analyzing these elements, the 
system aims to recommend the most suitable train routes to users, thereby 
enhancing their travel experience and satisfaction.

-

-

-
-

–

–



747

-

-

1. Redux – A predictable state container for JavaScript apps. | Redux. 
Redux –

2. Documentation | NestJS – A progressive Node.js framework. 
Documentation | NestJS –

06.03.2024).
3. PostgreSQL: Documentation. PostgreSQL: The world's most advanced 

.



748

DOI: https://doi.org/10.30837/IYF.IIS.2024.748

–

e-mail: mykyta.tsepochko@nure.ua
The aim of this work is to develop an information system, that meets all the 

needs of subject area of animal shelter. According to the scope, developed 
components of the information system of animal shelter should cover the 
functionality of surrendering animal to the animal shelter and taking animal 
from animal shelter. This functionality involves roles of guests, authorized 
clients and shelter’s administrator. Implementation of such a system would 
enhance existing system of this scope and provide growth of public interest and 
solution of problems connected with homeless animals.
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During this work, a learning management system was developed. It is 

designed for distance learning. This system allows anyone to browse the catalog 
of available courses and get information available for free viewing. However, 
full access to the course is provided only after its purchase. The system provides 
the following roles for accessing the system: unregistered user, client, and 
administrator. Each of them has different levels of access. The system is well 
designed and contains only relevant information so that all users can easily find 
what they are interested in. The use of modern technologies automates the 
processes of providing information, ordering and reporting.
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The rapid advancement of information technology has spurred its 

integration into various domains, including online bookstore systems. The 
current phase of online bookstore development aims to optimize its 
functionalities. In recent years, the pervasive influence of computer technology 
has profoundly reshaped our understanding of online bookstores and their 
functionalities. Digital resources and information technologies have become 
essential components of online bookstores, transforming them into 
comprehensive platforms capable of automating operations to enhance the 
quality and efficiency of their core objective – serving readers.
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The work is focused on developing a platform for finding a tutor and 

studying. It includes both server and client components, allowing users to create 
personalized accounts and manage their profile information. On this platform, an 
ordinary user can search for tutors and sign up for classes with them, take part in 
group or personal classes. Tutors, in turn, can recruit students, create and edit a 
flexible schedule, and conduct online lessons. Also, each user has the 
opportunity to evaluate the work of the tutor and leave feedback in accordance 
with the quality of the tutor’s services.
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The work researches the hybrid method of IT project management on the 

example of the development of a distance learning system. A hybrid approach to 
project management combines different methodologies (Agile, Waterfall) and 
approaches to achieve more efficient and effective project management. This 
work reviews the advantages and disadvantages of the hybrid method of project 
management and its application in the context of planning the development of a 
distance learning system, the use of artificial intelligence systems for project 
management is considered.
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In the age of digital technologies, online ads have become a necessary tool 

for many users and businesses. They provide a convenient and fast way to find 
goods, services and jobs. Information systems that support these services require 
not only effective software, but also successful architecture and component 
development to ensure reliability, security, and user-friendliness. Modern 
information systems of online ads must meet a number of key requirements. 
First of all, it is the provision of a convenient user interface that allows you to 
easily interact with the system. Next, an important characteristic is the reliability 
and availability of the system, so that users can use the service at any time. 

-
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The subject of the report is the development of the “Vi-Sweet” information 

system for a cake design store for manufacturing. The choice is based on the 
relevance and popularity of online trading in the current market, as well as the 
need to optimize business processes in the food industry. This online resource 
differs from competitors in that users will have the opportunity to create even 
the most crazy ideas about the taste of the cake. Also, on one side of this 
application, it turns out that the user can view the created cake in 3D format on 
the website.

Vi-
Sweet -

-
-

-

- Vi-Sweet
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The article extensively delves into a comprehensive approach aimed at 

defining and scrutinizing the intricacies of system development for polyclinics. 
It thoroughly explores various facets of service provision, contextual challenges, 
the wide array of services offered, and their profound significance in 
contemporary society. In the modern world, where high-tech solutions become a 
necessity in all sectors, the development and implementation of information 
systems in healthcare are particularly crucial. The topic of developing 
components of an information system for managing a polyclinic is not only 
relevant but critically important for optimizing the functioning of medical 
institutions and improving quality.
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This work is dedicated to implement components of information system of 

quick service restaurant for restaurant staff and clients. An implemented solution 
should include all the necessary functionality to meet the needs of users of 
system, such as creating order by client and staff, planning order queue,
planning purchases of products, creating statistics of orders and other 
functionality according to the scope. This application should have different 
functionality, available for staff and clients. Creation of such a solution allows to 
optimize time-consuming processes and determines the direction and priorities 
of quick service restaurant. 

.
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This report is devoted to reviewing the process of developing system 

components aimed at optimising the management of the restaurant network. The 
work will consider the key components that form the basis of the restaurant 
network management optimisation system. These include an inventory 
management system, an automated ordering system and a data analysis system. 
To develop the backend of the system, Java Spring Boot is used, which allows 
you to create microservices and provides a high level of performance and 
security. The frontend system will be built using React JS, which provides a 
dynamic and efficient user interface. MySQL is selected for data storage as a 
reliable and stable relational database.
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The article analyzes the concepts of "video surveillance" and "cloud 

storage," discusses implementation challenges, relevance, and the need for 
application. Existing implementation options of video surveillance systems are 
considered. The result of the work is the investigation of the principles of 
construction and operation of video surveillance systems and their integration 
with cloud storage. The developed software product should fulfill the user's 
needs, such as receiving video footage, automatically saving video footage to 
the selected cloud storage, and recording events occurring in the frame. To 
implement the system, it is necessary to develop business logic and configure 
the cloud environment for efficient and productive operation of the system.
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Authentication of users of mobile devices by their motor reactions. 
Telecommunications and Radio Engineering, 78 (11). pp. 987-1003. DOI: 
10.1615/TelecomRadEng.v78.i11.60.
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Considered the activities of the company with the provision of services to 

study foreign languages. The main variant of learning a foreign language is its 
practice. In order to avoid face-to-face formalities and paper records of learning 
progress, it was suggested to use a social network for language learning. It will 
allow students to practice the language and get the necessary advice from a 
conversation partner or from an artificial intelligence. Teachers acting as 
administrators can issue progress reports and provide guidance to students to 
improve their performance.
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The report discusses a testing system designed to effectively test and assess 

students' knowledge of various subject areas. Methods include multiple choice, 
open-ended questions, and fixed-response tasks. The key components are the 
database, the test management system and the evaluation system. Application systems 
allow testing to be automated, shorten its time and ensure high accuracy of results.
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The application of advanced technologies plays an important role in the 

modernization of trade, in particular in the field of bicycle business. Bicycle 
shops can significantly improve their productivity and optimize customer 
interactions by using digital tools to automate inventory, order management and 
financial accounting. The use of e-commerce in the bicycle industry opens up 
new opportunities for retailers to optimize internal processes and expand the 
range of bicycle products offered to potential customers.
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This system covers the stages of designing and creating a system that 

provides access to professionals in the field of psychology and psychotherapy, 
as well as allows you to book and pay for sessions. Three components of the 
information system were considered for development: the server part, the 
relational database (DB) and the client part – a web page with an access 
interface to the database.
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This project is devoted to the development of components of a highly 

loaded information system for the delivery of individualized diets. Such a 
system allows the user to create an individual diet from the provided products 
and ready-made meals, as well as to arrange regular delivery of such a diet or 
the proposed diet to his or her place anywhere in the city. A multi-level 
architecture was used. This choice allows to greatly simplifies the testing phase 
of the system. User interaction with such a system will be possible through a 
website on the Internet.
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3. ASP.NET MVC getting started – https://learn.microsoft.com/uk-
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The flower delivery service has undergone extensive reengineering, 

transitioning from a traditional brick-and-mortar shop to a sophisticated 
information system built on the ASP.NET Core platform. This transformation 
aims to streamline customer orders, enhance delivery logistics, and ensure 
efficient communication. With successful verification, the system is now primed 
for deployment, promising optimized operations, enhanced customer 
satisfaction, and improved business outcomes.
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The analysis explores the phases of progression for the elements within the 

data and financial system of vehicle renting, incorporating the operational task 
of documenting finalized reservations for acquiring authorization to lease a 
vehicle through inquiries to the server segment of the web application. The 
development of an information and accounting system to automate these 
processes can significantly simplify company management, reduce dependence 
on paperwork, and expand business scaling opportunities.
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The research is focused on the stages of development and creation of 

components of a taxi service information and storage system with expanded 
functionality that allows recommending to a registered client the ability to select 
the type of tariff, a convenient payment system, drivers, and travel time. The 
mobile application focuses on the safety and comfort of users.
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This research paper delves into the intricate issue of resource allocation and 

scheduling across multiple projects, alongside the intricate process of selecting 
the most appropriate resources for a team. It carefully examines the complexities 
and challenges that organizations face when tasked with the optimal distribution 
of limited resources among competing projects, ensuring that each initiative 
receives the necessary inputs to succeed. Furthermore, the document articulates 
a compelling argument for the adoption of a mathematical model to manage this 
system. This approach is championed as a means to bring about a more 
structured, efficient, and effective method of resource planning and allocation.
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The report describes aspects of libraries that might be improved by e-

commerce information system. The system allows readers to take a subscription 
and a loan of books. There is defined a recommendation function in the system 
based on history of loaned books. The system allows administrators to control 
storages and books that are stored there flexible. The implementation of the 
information system allows reduce bureaucratic processes, increase the efficiency 
of the library, and improve service for readers.
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The primary aim of developing components for an information and 

accounting system for selling paintings is to streamline and optimize the entire 
process of managing and selling artworks. Creating a reliable online platform to 
facilitate the sale of paintings will enable the expansion of the art market. 
Simultaneously, it will serve as a convenient and effective way for art 
enthusiasts to start or add to their collections of paintings. This system should 
feature a scalable architecture to support the ongoing development of the 
service. Additionally, the scalable architecture will ensure that the information 
and accounting system can adapt and grow alongside the increasing demands 
and evolving requirements of both the art market and users' needs.
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The work will look at how electronic order acceptance is easier than live in 
person-to-person interaction, how it simplifies the process and saves time. The 
application description describes the architecture and implementation of the 
software. The essence of the application will be to optimize the work of the 
restaurant with the ability to conveniently place an order, pay for your order 
online, track the time of its preparation, at what stage of cooking the dish is, and 
upon delivery, where is the courier with your order.
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This report is dedicated to outlining the development process of 

components aimed at automating the management of service operations within 
automotive repair workshops. The primary components under consideration are 
the service task scheduling system, the inventory management system, and the 
customer communication system. This technological stack, comprising 
ASP.NET Core Web API, React, and MS SQL, promises to deliver a 
comprehensive and effective solution for automating service operations in 
automotive repair workshops, offering a modern and streamlined approach to 
management tasks.
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The work examines the intersection of anime as a cultural phenomenon and 

the evolution of recommendation systems enhanced by artificial intelligence. It 
specifically highlights collaborative and content-based filtering methods, 
emphasizing their role in tailoring recommendations to diverse viewer 
preferences. The challenges such as the "cold start" problem and the potential 
for a "filter bubble" are discussed, alongside the benefits of hybrid systems that 
integrate both approaches for more accurate and diverse recommendations. The 
work underscores the necessity for continuous technological advancement to 
adapt to the dynamic preferences of the anime audience.
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The work discusses the benefits of using Jetpack Compose library as the 

main toolkit for Android app development. It proves how Jetpack Compose 
simplifies animation development by providing a declarative approach, built-in 
animation support, automatic state management, and providing seamless 
integration into existing Android projects. This report would be valuable for the 
developers who want to create animation-rich interactive Android applications 
in short time.
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Jetpack Compose

1.

view
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This system encompasses the stages of designing and creating components 

for a CRM (Customer Relationship Management) system tailored for offline 
retail stores, specifically focusing on inventory management. Three crucial 
components are identified for development: the server-side functionality, the 
relational database (DB), and the client-side interface—a web page providing 
access to the database.
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JSON Excel, 

API. 
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The report discusses the stages of designing and creating a framework for 

generating code for the interaction between a web application and a relational 
database, using the metaprogramming paradigm on the Node.js and PostgreSQL 
technology stack. The code base and physical data model are generated at the 
compilation stage of the project using a subject-oriented programming language 
with the possibility of further modification.
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The report details the development and implementation of a unique car 

rental service that uses user feedback to improve the customer experience. It is 
proposed to simplify the reservation process thanks to the presence of an 
information system, and such a unique approach to choosing a car allows users 
to choose a car according to their own criteria. The proposed method uses a 
multi-criteria optimization approach. By prioritizing based on user-selected 
criteria, the system offers a simplified selection process, ensuring that users find 
the perfect vehicle that meets their needs.
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This project focuses on developing an information system dedicated to 

music creation, emphasizing its significance in the contemporary landscape. A 
comprehensive analysis of existing counterparts has been conducted to discern 
the unique attributes of the proposed application. A thorough comparison of the 
advantages and drawbacks of the system has been performed. The target 
audience for this platform has been identified, shedding light on the specific 
demographic it aims to serve. The distinctive features that set this system apart 
from others in the market have been outlined, highlighting its competitive edge. 
Delving into the intricacies of information systems, the core components 
integral to the functionality of this application have been thoroughly examined. 
Through this, a comprehensive understanding of how the system operates and 
caters to the needs of its users has been established, solidifying its role in the 
realm of music creation.
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This thesis is devoted to the process of building a custom Scriptable Render 
Pipeline (SRP) in Unity engine from scratch, as an alternative to using built-in 
solutions provided by Unity (Universal and High-Definition render pipelines). 
Developed SRP is designed for specific game and contains features such as 
physically based lighting, volumetric effects, support for image post processing 
effects, such as tone mapping, color grading and bloom, multiple available anti-
aliasing techniques and a terrain system, which features virtual texturing, aimed 
to reduce overhead when rendering open environments.

Making a video game is a complicated process which involves a lot of 
decision making around technology that should be used. Using a general-
purpose game engine such as Unreal Engine, Godot or Unity is a good option to 
save on development costs and reduce technical debt. However, changing 
engines mid-development is usually too costly and time consuming, especially 
when company already has legacy codebases designed to work with particular 
engine.

When developing in Unity, it is common that built in rendering system, 
called Built-In Render Pipeline (BRP), stops meeting project demands. Some of 
its problems can be avoided by using one of Scriptable Render Pipelines (SRP) 
[1] provided by Unity: Universal (URP) and High Definition render pipelines 
(HDRP). However, both of them have certain set of problems, such as poor 
visual quality or unacceptable execution time and memory consumption.

The focus of this work is to propose alternative, original, SRP, called Ed 
Render Pipeline (EDRP), developed using C# and HLSL programming 
languages. It is made for a game which targets DirectX 11 compatible GPUs and 
features densely populated forest scenes. 

As a replacement for Unity’s built-in deferred lighting pipeline, Forward+ 
[2] has been developed in combination with depth prepass. Compared to built-in 
light-silhouette rasterization, proposed solution reduces GPU frame computation. 
This is achieved by first drawing geometry in «depth only» mode, outputting 
image where pixels only contain distance from camera to the closest surface. 
Next, all objects are drawn again with all necessary lighting applied. This allows 
GPU to do less operations per pixel during «lighting» pass, since it can discard 
any pixel that doesn’t have depth equal to one already drawn on screen. 

Previously unavailable in BRP, volumetric fog effect is added by utilizing 
voxelization technique [3]. Compared to existing fog solution in HDRP 
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provided by Unity, presented solution does not suffer from visual noise, instead 
achieving smooth, blurry looking image. Proposed fog also has better fallback 
characteristics for long view-distances, as it doesn’t suffer from sudden color 
changes. Additionally to volumetric fog, simplified analytical fog was 
developed which does not consider local lighting, relying only on sun light, but 
provides reasonable approximation for certain environments.

To better support rendering of natural environments, custom terrain 
rendering system was implemented, which utilizes virtual texturing. This allows 
to avoid multi pass terrain rendering of BRP. Instead, virtual texturing caches 
results of terrain layer blending and reuses them for multiple frames, which 
reduces computation time on GPU while also avoiding visual artifacts of multi 
pass system, such as incorrect surface normal blending. As a downside, this 
technique uses more of user’s video memory.

Proposed render pipeline has been made to support post processing 
techniques such as color grading, bloom and tone mapping [4]. Post processing 
techniques are required to emulate features of real-world cameras, such as 
desaturation of bright objects, depending on camera exposure settings. Bloom 
effect simulates glow around very bright object, typically street lights.

Public API is exposed to third party developers as an effort to provide 
extensibility to the rendering pipeline. Public API allows to graphics 
programmers to create custom post-processing effects without having to modify 
source code of the pipeline itself, simplifying the process.

Intel’s conservative morphological antialiasing is implemented, combined 
with custom temporal super sampling solution which aims reduce amount of 
under sampling artifacts, caused by limited screen resolution by approximating 
higher resolution image. Presented temporal super sampling achieves reasonably 
good results while avoiding typical problems of the algorithm such as ghosting 
and flickering.

As a result of this work, presented SRP provides all necessary features for 
the game. It supports personal computers on windows operating system with 
GPUs that compatible with DirectX 11 and above.

Literature:
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This study examines and analyzes the use of logistic models in freight 

transportation, emphasizing process optimization. It evaluates three models: 
transport routing model, warehousing and goods placement model, and 
inventory model. Each model has its advantages and disadvantages in process 
optimization. The transport routing model allows optimizing routes and 
minimizing transportation costs, but it is highly sensitive to changes and 
complex to manage. The warehousing and goods placement model enables 
efficient use of warehouse space and reduces processing time for goods, but it 
requires very accurate data and is complex to implement. The inventory model 
allows assessing optimal inventory levels and minimizing costs, but it is also 
sensitive to changes and does not account for unforeseen factors. In this study, 
we will analyze how to improve the warehousing and goods placement model.
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The topic of the work is development and implementation of the 

information system of a gaming casino on the GTA server. The choice is due to 
the relevance and popularity of online casinos in the modern world, as well as 
the large number of players in the GTA online game. This resource differs from 
its competitors in that users will have the opportunity to play with play money 
without spending real money. There are different tables, as well as different 
denominations of chips. At any time, user can exchange chips for gaming funds.
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The project explores integrating CRM systems in restaurant operations to 

enhance customer service, order processing, and feedback collection. This 
technology streamlines operations, fosters personalized experiences, and 
improves resource allocation, leading to cost savings. Moreover, CRM enables 
data-driven decision-making and targeted marketing, enhancing the restaurant's 
competitiveness in a dynamic market. Overall, adopting CRM systems is crucial 
for restaurants aiming to meet modern consumer expectations and sustain growth.
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This thesis was created to review the most popular and basic components 

of objects in the Unity game development environment. The main components 
are considered: Transform, Mesh, Rigidbody, Collider, Script, Light, 
AudioSource.

Unity –

-

-

metallic/roughness
[4].
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This architecture for stock trading, where speed and reliability are critical, 

microservices allow you to optimize the reaction time to changes from stock 
trading and ensure a high level of availability. Moving to a microservices 
architecture can increase flexibility of stock trading platforms and reduce the 
time needed to develop new features. With high benefits to productivity and 
security in the financial sector, microservices can help maintain a high level of 
efficiency and security of systems.
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This telegram bot is designed to read various interesting historical facts. 

The Telegram bot will contain various historical facts, files with historical 
literature, as well as links to historical literature.

The article describes the structure of a telegram bot, describes the available 
advantages, and also describes what may encounter when developing a telegram 
bot on the topic of historical literature. The developed Telegram bot is similar to 
such bots as History Bot, The History Channel, British Library, but differs in 
more information facts, better security and the possibility of improvement.
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This thesis is devoted to the development of electronic accounting 

components to optimize the processes of receiving clients in a beauty salon. In 
today's world, where speed of service and customer comfort are becoming 
important factors of competitiveness, effective implementation of electronic 
systems is becoming a necessity. The use of electronic accounting components 
will allow automating the process of registering customers, managing the work 
schedule of craftsmen, and providing a convenient interface for ordering 
services. At the same time, the system will ensure the preservation of customer 
data and their history of requests, which will allow to increase the level of 
personalization of service.
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In this study we overview an information system designed to process 
astronomical images using cloud technologies, emphasizing the system's 
architecture and its deployment using these technologies. The system, 
leveraging cloud infrastructure, offers a scalable and efficient solution for 
handling large volumes of astronomical data, including blurred images captured 
by CCD cameras. The core of our system's innovation lies in its cloud-based 
deployment, which facilitates scalability, accessibility, and the efficient 
processing of data. This approach not only improves the quality of astronomical 
images but also accelerates the analysis and interpretation of celestial 
phenomena. Flexible solution architecture allows for the potential incorporation 
of other algorithms tailored to specific astronomical image processing needs.

The goal of the work is to create an information system that simplifies the 
process of processing astronomical images, providing effective tools for both 
professional scientists and amateurs. The system aims to eliminate challenges 
associated with image blurring due to atmospheric and optical disturbances, and 
limitations of camera technologies, enhancing the quality and speed of scientific 
research and expanding the possibilities for astronomical analysis.

Modern astronomical image processing systems face challenges that limit 
their overall accessibility and adaptability. First and foremost, most of these 
systems are developed as internal projects of scientific observatories or groups, 
which significantly complicates access for external users. Such exclusivity 
hinders interaction with the community of independent researchers and 
astronomy amateurs. Moreover, limited support for the integration of external 
mathematical modules and algorithms, often developed without consideration 
for industry specifications, further narrows the possibilities for customization 
and the creation of data processing pipelines. The design concept of these 
systems usually assumes use by highly specialized professionals with access to 
advanced computational and telescopic resources. This creates a high entry 
threshold for other participants in the astronomical community, limiting the use 
of advanced image processing tools to a narrow circle of experts.

The developed information system demonstrates a number of notable 
advantages achieved through the targeted application of advanced technologies 
and innovative methods in the process of designing its architecture. A 
fundamental characteristic of this system is its ability to provide high-speed 
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image processing [1], achieved through the implementation of image processing 
modules that are notable for their ease of integration and scalability through 
modern cloud computing solutions.

This approach allows the system to effectively manage massive volumes of 
data, significantly reducing the time spent on analytical processing and 
enhancing the overall productivity of research. During the development of the 
information system, the Lucy-Richardson deconvolution algorithm was 
integrated, providing the ability to efficiently address one of the biggest 
problems in astronomical research – the loss of image quality due to 
atmospheric and other external interferences [2]. This algorithm, notable for its 
ability to restore details from blurred images, is characterized by the use of a 
significant amount of computational resources, which can be problematic in 
monolithic systems that lack scalability. The mentioned image restoration 
algorithm was successfully integrated into the current platform, providing end-
users with a user-friendly interface that encapsulates the implementation of 
cosmic image processing.

A crucial aspect of this information system is the use of Docker as a tool 
for automating the deployment and management of software along with the task 
queue based on Redis in conjunction with its interaction package – Python RQ. 
This significantly simplifies deployment and dependency management and 
provides broader capabilities in terms of system scalability.

Furthermore, thanks to the developed architecture of the information 
system, image processing tasks can be easily scaled and executed using cloud 
technologies such as AWS Lambda [3]. This allows for efficient processing of 
large volumes of data without the need to maintain one's own infrastructure, 
reducing costs and increasing the availability of resources for processing.

Scaling through cloud solutions allows the system to adapt to varying 
computational resource demands, ensuring that image processing always occurs 
at optimal speed and efficiency. The use of cloud technologies also contributes 
to reducing the time for analytical processing and enhances the overall 
productivity of research, making the system especially valuable to the scientific 
community in the field of astronomy.
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This article describes the results of pre-project analysis of the subject area 

and proved the feasibility of automating the calculation of the nutritional value 
of the food diary for a healthy and fulfilling life. The purpose of the work is 
automatization of keeping food and training diary, the interaction of users and 
trainers, as well as further development in order to implement the program in 
schools and universities. Tasks: development of a web application of food and 
training diary, which will help to automatize the process of forming the user's 
diet and plan the training program. 
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During this work, an information system was developed for the furniture 

center. It is designed to store, search and process information about about 
products, customers, orders, expenses, and profits. This information system 
allows each user to view the catalog of available furniture and find out detailed 
information about each item. The system provides the following roles for access 
to the system: unregistered user, client, and administrator. Each of them has 
different access levels. The site has a minimalist design and contains only 
relevant information so that all users can easily find what they are interested in. 
what they are interested in. The use of modern technologies will automate the 
processes of providing information, ordering, and reporting.
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A class of social and economic systems on the trade market of Ukraine is 

considered. A social and economic approach for analysis of these systems is 
recommended. An important type of the processes in such systems is a process 
of searching for a job by citizens of a country. Development of components of 
web-system for job portal, which allows simplifying the process of searching 
and applying for vacancies based on their qualifications, is considered. During 
the work server and client parts were developed. The system makes it possible to 
efficiently search, filter out, create, edit, delete and implement job application 
process.
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The development of an information system for online reservation of tables 

in a coffee shop aims to solve the problem of ineffectiveness and lack of 
convenience of traditional methods of booking tables in coffee shops. By 
analyzing the needs of consumers and coffee shop owners, developing and 
implementing an information system, as well as testing and evaluating its 
effectiveness, the work is aimed at creating a convenient and effective online 
booking service that will contribute to improving customer service and 
optimizing the work of coffee shops.
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This report delves into the necessity of integrating cloud technologies for 

developing information systems in food establishments, meeting consumer 
demands for convenience. In an era of rapid technological advancement, cloud 
adoption becomes imperative, offering flexibility and accessibility to optimize 
processes and reduce operational costs. Challenges like security concerns, 
internet stability, and potential privacy issues require proactive resolution for the 
stability and success of cloud solutions in the food industry. The report 
concludes by highlighting ongoing research, legislative adherence, and the 
importance of comprehensive privacy policies in cloud implementation for food 
establishments.
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These theses present the results of an analytical review of the current state 

of the IT market in Ukraine. Statistics and the ratio of vacancies and candidates 
in the labor market are considered.

Based on the results of this analysis, as well as the average cost of hiring 
for the company, it is suggested to consider the option of automating the 
recruiting process by using artificial intelligence during the processing of 
candidate applications and resume selection.
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A key aspect of modern project management is a clear distribution of roles 

and responsibilities among project team members. One of the effective tools for 
achieving this goal is the Responsibility Assignment Matrix (RACI), which 
defines the roles and responsibilities of each participant in the process of 
performing tasks. The RACI matrix, defining roles as Responsible, Accountable, 
Consulted, and Informed, offers a structured approach to task execution. This 
work discusses the use of the RACI matrix in the subsystem of distribution of
roles and responsibilities of project team members in the project management system.
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The work discusses the current stage of the development of the field of 

entertainment, in which information technologies and software tools currently 
play an important role. Currently, the situation is such that technical progress 
provides more and more opportunities for automation of certain services in any 
spheres, including the sphere of entertainment. Most of the content consumed by 
people is online. Therefore, the online cinema solves most of the shortcomings 
of the physical one. There are many films and screenings for their viewing, and 
there are also many who want to watch this or that novelty, so it is much easier 
not to waste your time on the way to the cinema, time in queues, not to mention 
the clear schedule of cinemas and the meaning of viewing. 
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In today's world, proficiency in foreign languages becomes not just an 

advantage, but a necessity for effective international communication, education, 
business, and travel. This requires educational systems to constantly adapt and 
implement innovative technologies to improve the learning process. The 
development of mobile systems for learning foreign languages opens new 
horizons in accessibility and efficiency of the educational process, offering an 
individualized approach and ease of use.
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In response to the challenges posed by modern lifestyles and the potential 

neglect of pet care duties, this paper proposes the development of an electronic 
commerce system tailored to assist pet owners. Drawing upon insights regarding 
the impact of neglect on pets' well-being and the need for convenient 
management tools, the proposed system aims to streamline pet care 
responsibilities. By offering personalized product filtering, users can easily find 
items tailored to their pets' specific needs, saving time and ensuring optimal 
care. Additionally, the system's reminder creation feature not only facilitates 
timely task completion but also fosters a proactive approach to pet care, 
enhancing overall pet welfare.
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In this thesis work considers the development of components of web-

system for searching and booking accommodation, which allows to simplify the 
process of searching and booking accommodation for tenants, as well as the 
process of renting accommodation for its owners. During the work were 
developed server and client parts. The system makes it possible to efficiently 
search, book and rent accommodation. We are considering the development of 
components of a web-based housing search and booking system that will 
simplify the process of searching for and booking housing for tenants, as well as 
the process of renting housing for its owners. In the course of the work, the 
server and client parts were developed.

Booking.com

– -

Web-
Web-

web-
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The work is focused on the development of an electronic calendar platform 

for tutors and teachers. The system includes server and client components, 
allowing users to create personalized accounts and manage information in their 
personal account. On the platform, teachers can see their workload and plan 
their time as efficiently as possible. Work optimization and a high level of 
service make the school more attractive to students, which can lead to an 
increase in their number and loyalty.
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The report goes over a number of reasons why I chose Unity to develop a 

2D platformer. I will receive a reliable game engine that will help quickly and 
efficiently realize all my ideas. This engine has a lot of features that help you 
create a new game from scratch. It uses the C# programming language, which 
makes it ideal for beginners and experienced programmers alike. Unity supports 
most platforms and has a large number of assets, which greatly simplifies the 
development process of any game and a large active community that helps 
developers solve problems.
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This report related to the development of information system components 

for creating tops by users. Tops are lists that are rankings of different things 
based on certain criteria. Top lists can be fun, informative, or controversial, 
depending on the topic and audience. The project is a website where users can 
create and share their own top lists of different things, such as movies, books, 
music, sports, travel destinations, etc. Users can find top lists created by other 
users, rate and comment them. The main goal is to offer users a comprehensive 
platform for expressing opinions, exploring new content, and identifying the 
best in various categories. 
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The development of an information system for managing and implementing 

the interaction of educational personnel is aimed at solving the problem of the 
lack of convenience of traditional methods of distributing working hours and 
corresponding salaries for educational personnel. By analyzing the needs of 
employees and school leaders, developing and implementing an information 
system, as well as testing and evaluating its effectiveness, the work is aimed at 
creating a convenient and effective online booking service, which will 
contribute to the improvement of management and implementation of the 
interaction of educational staff of schools.
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This work focuses on the development of components for an online parking 

reservation information system. The intricate interplay of various factors in 
urban transportation demands a systematic approach to efficiently manage 
parking spaces. The research delves into both the internal and external factors 
affecting the functionality of the online parking reservation system. Examining 
the challenges inherent in the parking system, the study identifies potential 
threats and vulnerabilities.
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Nowadays information technologies consist a huge part of our daily life. 

A lot of business owners try to move their business on-line. It is a great idea 
because it helps to get more clients and to promote business development. There 
is a lot of online stores that allows us to buy different kinds of services and stuff. 
Unfortunately, they are consisting a lot of disadvantages, but it the reason why 
we should try to develop site, that works without any bugs. I decided to create 
an information system for auto-service owners. It is much easier to clients to 
look at stage that their car is, and it is the reason why this system is relevant.
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Information technologies in our time have a huge impact on our interaction 

with information. Such systems can improve existing methods of interaction 
within a company and between people. The introduction of modern systems 
simplifies access to information sources, automates processes identified during 
the analysis, and implements functions to improve interaction with and between 
users. Possible ways of improvement are the creation of a digital platform that 
will give users the opportunity to interact to select and discuss musical works of 
interest to them with the ability to listen to them within one system.
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Discusses the importance of systematically monitoring and accurately 

determining lead times at each stage of order production in a modern 
manufacturing environment. The importance of mandatory checks for possible 
defects or deficiencies after each stage is emphasized. The integration of 
information systems to optimize production and ensure product quality is 
considered. The ConWIP (Constant Work-In-Process) method is highlighted as 
an effective tool for increasing production productivity and efficiency. Examines 
how implementing status updates at each stage, alongside ConWIP, can lead to 
more precise lead time calculations and overall improved production planning.
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This project is dedicated to the development of components of an 

information system that enables users to report malfunctions in public utilities 
such as water, gas, etc. Such a system allows the user to create a request to 
request the repair of certain municipal facilities. The system has a three-tier 
architecture, in the form of an MSSQL DBMS in the data tier, a REST API 
implemented using ASP.NET on the business logic part, and an Angular 
application on the client side. The application will be accessible via a regular 
website through any browser.
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n modern e-commerce, the focus extends beyond merely selling products; 

it entails employing strategies to stimulate increased customer engagement and 
purchases. Personalized recommendations serve as a pivotal tool enabling 
businesses to anticipate customer preferences and behaviors regarding their 
organic product offerings on web platforms or mobile applications. These 
recommendations convey the affinity or relevance between objects, exemplified 
by user ratings or bookmarked pages, thus enhancing the overall user experience 
and driving sales.
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This work is devoted to the development of components of a highly loaded 

information system for food delivery. This type of system allows any user to 
order food from the nearest cafe or store. The user, using access to the platform 
via the website and the Internet, can receive courier delivery services to his or 
her home at any time. The system is implemented according to the rules of a 
three-tier client-server architecture with data layers, a server part and a client 
part in the form of a browser site.
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This report was created to cover the topic of developing components of an 

information system for an online book discussion club. This system is designed 
to sell exclusive books signed by the authors, as well as to provide notifications 
and bookings for irregular meetings with such authors to discuss their work. 
Any user of the system can buy a book signed by the author of his or her 
favorite book, as well as make an appointment with the author or with like-
minded people to discuss the meaning, theme or theories of a particular book. 
The system is designed as a web-based system with a three-tier architecture. The 
layers of such a system are mssql as the data layer, asp.net as the system logic 
layer, and angular as the client side of the application.
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This project is dedicated to the creation of a web system, where users can 

make their remainders. There are three categories for reminders: specific date, 
intervals and schedule of tasks. The schedule of tasks can be created both by 
hours per day and by days per week. The user can receive reminders from each 
category: to the desired messenger via a chat bot, to e-mail and via a browser 
directly. All necessary information is entered into the system on the website of 
the application and retain in the database. User interaction with an application is 
possible through a website on the Internet and specific chat bots.
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This article presents the development of components for a hotel room 

cleaning monitoring system, involving a comprehensive software engineering 
process. It includes detailed analysis to define functional requirements and 
system nuances. Notably, the system enables real-time tracking and control of 
cleaning processes, adapts to diverse hotel service formats. It features a 
structured database and user-friendly interface for efficient tracking and 
management. Functions for tracking statuses, task assignment, and report 
generation are integrated, ensuring system reliability through rigorous testing 
and user validation.
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This work is devoted to exploring the implementation of a hybrid fuzzy 

user model and a corresponding fuzzy distance function to enhance 
recommendation systems. Utilizing the renowned MovieLens dataset, which 
comprises user ratings and demographic data for movies, the study delves into 
data collection, analysis, and the formulation of user models. By integrating 
fuzzy logic into both the user model and distance calculation, the proposed 
algorithm offers a promising approach for enhancing recommendation accuracy 
across diverse application domains.
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This report describes the stages of development and implementation of a 

library e-business system that includes book and reader accounting functions. 
The system personalizes advertising offers based on customer profiles. These 
profiles are created by analyzing customer usage history using data mining 
techniques and classifying customers into different groups.
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In the modern world, information technologies are penetrating all spheres 

of life, including the literary one. The development of information systems 
components for literary novels opens up new opportunities for analyzing, 
understanding, and interpreting texts, which helps both literary scholars and 
literature lovers. The integration of modern technologies allows for a deeper and 
more comprehensive analysis of literary works, revealing their internal 
connections and meanings. This approach helps to expand the possibilities of 
researching literary texts and contributes to the enrichment of literary culture. 
The use of information systems in literary studies also contributes to the 
popularization and accessibility of literary works for a wide range of readers.

-



895

-2].

-

1. Documentations for MySQL. URL: https://www.mysql.com/documents 

2.

-260.
3. Documentations for the C# programming language. URL: 

https://learn.microsoft.com/en-



896

DOI: https://doi.org/10.30837/IYF.IIS.2024.896

–

e-mail: polina.kuzminova@nure.ua
This work is devoted to the development of components of a web-based 

system for recommendation services for choosing Chinese tea. The system 
makes it possible to choose a new type of Chinese tea using a system of filters 
and a selection of already liked types of tea, which is likely to be liked by the 
user of the system. 

-



897

1. Recommendation system. Complete Guide. URL: 
https://towardsdatascience.com/recommender-systems-a-complete-guide-to-
machine-learning-models-96d3f94ea748 ( 07.03.2024).

2. . ., . . -
-

/ 27-
« ». 

-142.



898

-

–

e-mail: maryna.konovalova@nure.ua
The report considers the stages of designing and creating a CRM system 

for the automation of medical services management by e-mail newsletter. 
ActiveCampaign software as a service (SaaS) was used to track the customer's 
step-by-step actions. It provides companies with personalization and automation 
capabilities to attract high-quality customers, increase customer engagement, 
and combine data to improve the effectiveness of marketing efforts – all within a 
centralized platform.
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This paper dives into the critical ingredients for a thriving online bookstore. 

We'll explore the core functionalities like a well-organized product database, an
easy- to-use shopping cart, and a secure payment system. Building these 
elements requires meticulous planning and leveraging modern technologies to 
guarantee a smooth and secure buying experience for your customers. But that's
not all! Efficient delivery options and a robust customer feedback system are
equally crucial. By implementing data encryption, fraud prevention measures, 
and secure certificates, you can solidify trust in your payment processing.
Additionally, providing a convenient delivery system and establishing clear
customersupport channels will significantly enhance the overall user experience.
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Jira is a popular project management tool can help organize and track team 

tasks, progress, and collaboration. With Jira, you can effectively manage your 
team's workflows. To do this, you need to configure and optimize workflows in 
Jira according to the needs and goals of the team.
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The work considers the influence of neural networks on the development of 

graphical interfaces in mobile applications compared to the work of designers. 
The project aims to investigate the differences between interfaces created by 
neural networks and designers, using several well-known platforms for analysis. 
Neural networks, while they can automate some of the routine work, cannot 
completely replace designers who bring a unique style and strategic 
understanding to a brand. The results of the work can determine the optimal way 
to use neural networks in cooperation with professional designers to improve the 
development process of mobile interfaces.
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Galileo AI, a cutting-edge neural network designed for generating mobile 

app and website interface designs, marks a significant leap forward in the field 
of generative design. Harnessing the power of artificial intelligence, it 
streamlines and accelerates the creative process for designers and developers 
alike. The network's versatility allows users to create interfaces based on textual 
prompts or uploaded images, with results generated in just minutes. Integrated 
with the popular Figma editor, Galileo AI provides a seamless workflow for 
refining and editing generated layouts. The tool's democratized pricing and 
various plans cater to both seasoned professionals and newcomers, making it a 
pivotal player in the design industry's evolution.

.
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The purpose of our work is to study the physical properties of light. We 

will define the terminology and modern understanding of the nature of photons. 
The work will present historical facts and hypotheses, the interaction of light 
with environments, and what physical effect it has on objects in its path. We will 
analyze in detail the receivers of optical radiation, which include the human eye 
– the natural optical system, photoreceptors and photoreceptors with charge 
coupling, and also study some artificial light sources, such as incandescent 
lamps, gas discharge lamps, LEDs and lasers.
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Adhering to specific technological stages in online publication 

development is crucial for success and optimizing the process. This approach 
ensures thorough project understanding before work begins. Analyzing 
requirements helps grasp user needs and set project goals, while choosing the 
right CMS and configuring it early on ensures platform stability and efficiency. 
Each development stage is vital: design development creates an appealing 
interface, while testing and debugging catch errors pre-launch. Post-launch, 
support and updates are key for stability and relevance, with regular updates 
maintaining security and functionality. Following technological stages ensures 
project quality, efficiency, and success, reducing future risks.
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SEO is a long-term, organic strategy for improving website visibility in 

search engine results and driving increased traffic to the website. Search engine 
optimization (SEO) has grown in popularity and importance in digital marketing 
over the past few years for a few reasons. With the increased use of artificial 
intelligence, search engines have become better at recognizing user intent and 
delivering more useful, accurate results. Additionally, more and more businesses 
are relying on digital channels and online strategies to market their products and 
services, making SEO an even more integral part of their digital marketing 
campaigns.
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1. Srivastava, S.N., Kshatriya, S., & Rathore, R.S. (2017). Search Engine 
Optimization in E-Commerce Sites. International Research Journal of 
Engineering and Technology (IRJET), 4(5), 153-155.

2. SEO. 
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Image reproduction quality, whether a photo or drawing, relies on hatching 

detail precision. The complex process involves rasterization, transforming 
halftones, and uses electronic devices. Raster shapes (round, square, chain-like, 
elliptical) impact clarity, contrast, and detailing. Screen ruling and dot diameter 
affect clarity. Moiré patterns are combated by proper raster orientation. To 
achieve optimal hatching detail reproduction, use high-quality originals, select 
suitable rasterization tech, parameters, and consult professionals. Image clarity 
results from various factors, demanding consideration when choosing 
reproduction tech and parameters.
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This article encompasses advanced approaches and challenges in 

employing contemporary rendering methods for SEO. It examines modern 
rendering techniques such as SSR, CSR, ISR and Rehydration, which are 
pertinent and can be utilized for SEO purposes. The significance of rendering 
methods for successful SEO performance is covered.
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In the article, study of the opportunities of using 3D graphics to create 

advertising videomaterials has been conducted. Blender was selected as the 
primary 3D-modeling tool for creating advertising materials. The process of 
creating advertising materials was described in detail.
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This article explores the increasing popularity and accessibility of online 

education in today's digital era. It highlights the growing demand for convenient 
platforms to search, select, and manage online courses, emphasizing the need for 
effective solutions. The thesis aims to address this by developing a user-friendly 
platform for managing and searching online courses. Leveraging the Angular 
framework, the platform will offer modular architecture and a component-based 
approach for enhanced functionality. Through a comprehensive review of 
diverse sources, including scientific articles and official documentation, the 
article underscores the significance of user-centric design and meticulous 
development to create a seamless online learning experience.
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This paper examines significant interface design principles from past and 

present, referencing the contributions of notable figures including 
B. Shneiderman, R. Molich and J. Nielsen. Their contributions are juxtaposed 
with the contemporary ISO 9241-110 standard. Through this comparative 
analysis, the paper underscores an enduring importance of feedback, system 
control, and error resilience in interface design. Through contemporary 
examples, this study demonstrates continued applicability of all these principles 
in modern interface design, highlighting potential for integrating basic principles 
with modern ones.
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2. Nielsen, J., & Molich, R. (1990). Heuristic evaluation of user interfaces. 
Proceedings of the ACM CHI'90 Conference, 249-256.

3. ISO 9241-110:2020. (2020). Ergonomics of human-system interaction –
Part 110: Interaction principles. International Organization for Standardization.
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This work is aimed at considering the characteristics of the Instagram page 

and promotion of the tattoo artist's brand. The main elements of filling the page 
and the stages of their creation are described. The visual component of the 
account was analyzed, shortcomings and recommendations for their elimination 
were identified.

Based on the analysis of the account, suitable methods for improving the 
content and filling the page are outlined. The most profitable brand promotion 
tools have been chosen to attract more audiences and customers.
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The article describes how to create animation in static presentations using a 

frame-by-frame sequence and setting up transitions between slides or objects. 
The essence of the proposed method is that a multilayer object or a full slide is 
created that contains a number of images that differ slightly from each other. 
The difference can be in changes in size, location, color, or a combination of 
these. To create a smooth effect, the changes should be small.
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This study delves into the intricacies of character design concepts. It 

examines the fundamental principles behind creating characters and explores 
various techniques used in crafting compelling character designs.
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The article discusses the means of infographics, which are appropriate for 

printed publications. It is described which decorative elements can be used, how 
to adjust them to the content of the displayed information. And also how to 
make them so that they will be easy to print. Top design rules for creating 
infographics for good print in books.
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Design in all its diversity is not only an aesthetic aspect, but also an 

essential element of functionality and user perception. In a world of constant 
change and technological advancement, the evolution of design is not only 
obvious, but necessary. Design evolution is an ongoing process that reflects 
needs, technological changes, and market demands. From a minimalist interface 
to sophisticated graphic design, design affects our daily lives and perception of 
the world around us. Understanding key trends, psychological aspects, the use of 
materials, the importance of user experience and the impact on marketing is 
essential to creating successful innovative products and brands.
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Currently, there are a large number of multi-user computer electronic 

complexes for solving ordinary or everyday tasks. But if we are talking about 
more specialized, specific or niche topics, the number of such tools is either 
significantly less, or they do not exist at all. That is why there is a need to design 
and develop appropriate complexes according to the needs of users. The next 
work involves the creation of sets of three-dimensional objects that will meet the 
occupational health and safety standards. Below are the topics and requirements 
for the selected development topic, as well as the necessary functions and tasks 
that must be performed to use it.



941

1.
2.

3. -

4.

5.

6.

7.

-

1. Garrett, J.J. (2002). Elements of user experience. Pearson Education.



942

DOI: https://doi.org/10.30837/IYF.IIS.2024.942

–

e-mail: ruslan.chebotarov@nure.ua
The work describes the developed application for the automated calculation 

of the complex quality indicator and assessment of the quality level of plastic 
tubes, its architecture and functionality. This application can be used in 
production to automate the quality control process and provide reports on the 
current level of defects. The development of this software will allow to automate 
the quality management process in production, speed up and improve the quality 
assessment process.
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This work is devoted to the consideration and formation of a list of 

auxiliary materials that accompany the printing process and significantly affect 
the quality of printed products. Its goal is to form more complete knowledge 
among students of specialty 186 “Vidual Science and Printing” in this area, to 
use it in the preparation and defense of qualifying works in this specialty. These 
products are produced by well-known manufacturers in the printing services 
market and are grouped according to functional characteristics. Their properties 
that have the greatest positive effect on the printing process are given.
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In the contemporary information society amidst rapid technological 

advancements, the utilization of artificial intelligence (AI) for automated cover 
creation has gained significant importance. The ability of AI algorithms to 
transform information into aesthetically appealing designs opens up new 
perspectives in the realms of content creation and media production. This in-
depth exploration delves into the possibilities and limitations of AI in the 
automated cover creation process, charting the potential for its effective 
application across diverse content production domains.
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Artificial Intelligence in Education (AIED) is changing education, 

impacting everyone involved in teaching and learning. Although AIED 
applications have improved learning outcomes and experiences, they also raise 
concerns about academic integrity, particularly regarding plagiarism and learner 
independence. In this article, we explore the opportunities presented by AIED 
and the potential challenges related to academic integrity that it raises. We also 
suggest a collection of ethical principles to provide guidance for informing all 
stakeholders.
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