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ʉɽʂʎɯʗ 1. ʊɽʆʈɽʊʀʏʅɯ ɸʉʇɽʂʊʀ ɺ ɻɸʃʋɿɯ ɯʅʌʆʈʄɸʎɯʁʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ 

ʋɼʂ 004.932:616.831-073.75 

SEMANTIC SEGMENTATION OF FETAL BRAIN ULTRASOUND IMAGES 

BASED ON DEFORMABLE ATTENTION U -NET NETWORK  

Yulong Li, Dmytro Nikolaienko 

Introduction. In recent years, deep learning (DL), particularly convolutional neural 

networks (CNNs), has rapidly become a research hotspot in medical image analysis. In 2015, 

Long et al. [1] introduced the Fully Convolutional Network (FCN) at CVPR 2015, achieving a 

major breakthrough in image semantic segmentation through end-to-end learning. This has led 

to increased research and improvements in the field. Due to the high performance of CNNs in 

various image processing tasks, there has been a growing body of research and achievements 

in fetal ultrasound image processing within the deep learning domain. Yu Z et al. [3] proposed 

a deep learning-based method for recognizing standard fetal ultrasound planes. Currently, 

utilizing deep learning methods for fetal disease diagnosis will become the next research focus 

and challenge. YE Hai et al. [5] proposed a fetal brain ultrasound image segmentation algorithm 

based on a fully convolutional network. However, the aforementioned methods are inadequate 

in leveraging boundary information of fetal brain images, and the segmentation accuracy needs 

further improvement. To address these issues, this study proposed a semantic segmentation 

method for fetal brain ultrasound images based on a deformable Attention U-net network. The 

network is based on Attention U-net [8], uses deformable convolution with a 3x3 kernel to 

better learn features, and uses a gated unit to replace MaxPooling to select useful feature maps 

while suppressing less useful feature maps. These methods effectively solve the problem of 

limited medical image datasets. 

Method. The improved deformable attention U-net model in this experiment adds a 3x3 

deformable convolution with a kernel size based on the attention U-net model, in order to allow 

the network to learn features better. At the same time, the gated unit is used instead of 

MaxPooling to filter the feature map after convolution, retaining the good ones and suppressing 

the bad ones.  

Following the general criteria in field of deep learning, we adopted the accuracy, 

Intersection over Union (IOU), and Dice as evaluation metrics, with below definitions.  
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Where, TP (True Positives): predicted as positive class, and correctly predicted; TN (True 

Negatives): predicted as negative class, and correctly predicted; FP (False Positives): predicted 

as positive class, but incorrectly predicted; FN (False Negatives): predicted as negative class, 

but incorrectly predicted. 

The experiment used the U-net network; the Attention U-net network; the improved 

(Deformable Convolution Network, GeM pooling) Attention U-net network (i.e., Deformable 

Attention U-net). Figure 1 shows the experimental results of each layer of the experimental 

network on the fetal head circumference dataset. 

As shown in Table 1, the deformable Attention U-net network that replaces MaxPooling 

with 3x3 deformable convolution and gate units has an IOU improvement of 2.9%, a DICE 

improvement of 1.8%, and an accuracy improvement of 0.9% compared to the Attention U-net. 

As can be seen from Figure 2 and Table 1, adding deformable convolution and gate units to the 

Attention U-net can effectively improve the segmentation results of fetal ultrasound images. 



 

 

When these two improvements are combined, the segmentation accuracy of the network is 

particularly improved. 

 
Fig. 2. Experimental results of this experimental network 

Table 1. Comparison of experimental results of each layer of this experimental network  
Network Structure IOU 

(%) 

Dice 

(%) 

Accura

cy (%) 

U-net 79.2 87.0 93.2 

Attention U-net 89.2 94.0 96.4 

Deformable Attention U-

net 

92.1 95.8 97.3 

Conclusions. This experiment proposes a semantic segmentation method based on a 

deformable Attention U-net network for fetal brain ultrasound images. Based on the Attention 

U-net, this network introduces a deformable convolution with a kernel size of 3x3 to better 

learn features; a gated unit is used instead of MaxPooling to filter the convolution feature map, 

retain good features, and suppress poor features, effectively solving the problem of limited 

medical image datasets. A large number of experiments on the fetal head circumference dataset 

have demonstrated the effectiveness of the algorithm, proving that the deformable Attention U-

net network is highly suitable for fetal ultrasound images, and further optimizes the edge 

segmentation performance of fetal ultrasound images. 
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ʄɽʊʆɼʀ ɯ ʇʈʆɻʈɸʄʅɯ ɿɸʉʆɹʀ ɸʅɸʃɯɿʋ ʇʆɺɽɼɯʅʂʀ ɻʈʋʇ ʋ 

ʉʆʎɯɸʃʔʅʀʍ ʄɽʈɽɾɸʍ  

ɿʘʭʘʨʯʫʢ ʅ.ɻ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ð ʮʝ ʩʪʨʫʢʪʫʨʠ ʟ ʚʫʟʣʽʚ (ʣʶʜʝʡ ʯʠ ʦʙ'ʻʢʪʽʚ) ʪʘ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. 

ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʦʮʽʘʣʴʥʽ ʚʟʘʻʤʦʜʽʾ, ʚʽʜ ʜʨʫʞʙʠ ʜʦ ʚʧʣʠʚʫ ʥʘ 

ʧʦʚʝʜʽʥʢʫ[1]. ɸʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ ʛʨʫʧ ʚʠʚʯʘʻ ʬʦʨʤʫʚʘʥʥʷ, ʚʟʘʻʤʦʜʽʶ ʪʘ ʚʧʣʠʚ ʤʽʞ 

ʛʨʫʧʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʨʤ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʨʘʬʠ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. ʇʨʘʢʪʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʭʦʧʣʶʻ ʤʘʨʢʝʪʠʥʛ, ʧʦʣʽʪʠʢʫ, ʫʧʨʘʚʣʽʥʥʷ ʙʨʝʥʜʦʤ, ʙʦʨʦʪʴʙʫ ʟ 

ʜʝʟʽʥʬʦʨʤʘʮʽʻʶ. 

ɸʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʩʪʨʫʢʪʫʨʫ ʚʟʘʻʤʦʜʽʡ ʫ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ 

ʢʦʨʠʩʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʦʨʽʡ ʩʦʮʽʘʣʴʥʦʾ ʜʠʥʘʤʽʢʠ, ʪʘʨʛʝʪʫʚʘʥʥʷ, ʘʥʘʣʽʟʫ ʩʧʦʞʠʚʘʯʽʚ, 

ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʽʪʠʯʥʠʤʠ ʽʥʽʮʽʘʪʠʚʘʤʠ. ʊʘʢʦʞ, ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʥʦʚʠʭ ʽʜʝʡ ʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʦʧʠʩʫʶʪʴʩʷ ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ: ʚʫʟʣʠ, ʨʝʙʨʘ, ʩʪʫʧʝʥʽ, ʪʠʧʠ 

ʮʝʥʪʨʘʣʴʥʦʩʪʽ, ʱʽʣʴʥʽʩʪʴ ʤʝʨʝʞʽ, ʢʦʤʧʦʥʝʥʪʠ ʟʚ'ʷʟʥʦʩʪʽ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ. ʎʽ ʤʝʪʨʠʢʠ 

ʧʦʢʘʟʫʶʪʴ ʥʘʩʢʽʣʴʢʠ ʚʫʟʦʣ ʚʘʞʣʠʚʠʡ ʪʘ ʷʢ ʬʦʨʤʫʶʪʴʩʷ ʛʨʫʧ. 

ʈʦʟʛʣʷʥʝʤʦ ʛʨʘʬʦʚʽ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ: 

1. ʇʦʰʫʢ ʥʘʡʢʦʨʦʪʰʠʭ ʰʣʷʭʽʚ (ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʠ) ð ʜʦʧʦʤʘʛʘʻ ʤʦʜʝʣʶʚʘʪʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

2. ɺʠʷʚʣʝʥʥʷ ʩʧʽʣʴʥʦʪ ð ʚʠʷʚʣʷʻ ʛʨʫʧʠ ʟ ʪʽʩʥʠʤʠ ʟʚôʷʟʢʘʤʠ 

3. ɸʣʛʦʨʠʪʤʠ ʨʘʥʞʫʚʘʥʥʷ (PageRank, HITS) ð ʚʠʟʥʘʯʘʶʪʴ ʥʘʡʚʧʣʠʚʦʚʽʰʽ ʚʫʟʣʠ. 

4. ɸʣʛʦʨʠʪʤʠ ʧʦʰʠʨʝʥʥʷ ð ʤʦʜʝʣʶʶʪʴ ʚʽʨʫʩʥʠʡ ʤʘʨʢʝʪʠʥʛ ʪʘ ʽʥʬʦ-ʭʚʠʣʽ. 

5. ʉʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ð ʚʠʷʚʣʷʻ ʢʨʠʪʠʯʥʽ ʪʦʯʢʠ ʤʝʨʝʞʽ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʾʾ 

ʮʽʣʽʩʥʽʩʪʴ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʙʫʣʦ ʦʙʨʘʥʦ ʪʝʤʘʪʠʯʥʠʡ 

ʜʘʪʘʩʝʪ, ʧʨʠʩʚʷʯʝʥʠʡ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʤʫ ʚʪʦʨʛʥʝʥʥʶ ʨʦʩʽʾ ʚ ʋʢʨʘʾʥʫ. ɼʞʝʨʝʣʦʤ ʜʘʥʠʭ 

ʩʪʘʣʘ Reddit-ʩʧʽʣʴʥʦʪʘ ñUkrainian Conflictò[2], ʷʢʘ ʻ ʘʢʪʠʚʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ 

ʦʙʛʦʚʦʨʝʥʥʷ ʧʦʜʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʽʡʥʦʶ, ʥʘʜʘʥʥʷ ʥʦʚʠʥ, ʘʥʘʣʽʪʠʢʠ ʪʘ ʢʦʤʝʥʪʘʨʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʘʪʘʩʝʪ ʟʽʙʨʘʥʠʡ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ Python-ʙʽʙʣʽʦʪʝʢʠ, ʘ ʩʘʤʽ ʜʘʥʽ  

ʜʦʩʪʫʧʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʧʣʘʪʬʦʨʤʽ Kaggle. ʊʘʢʠʡ ʚʠʙʽʨ ʟʫʤʦʚʣʝʥʠʡ 

ʪʝʤʘʪʠʯʥʦʶ ʨʝʣʝʚʘʥʪʥʽʩʪʶ ʪʘ ʦʙʩʷʛʦʤ ʜʘʥʠʭ, ʚʽʜʢʨʠʪʽʩʪʶ ʪʘ ʧʦʪʝʥʮʽʘʣʦʤ ʜʣʷ ʘʥʘʣʽʟʫ 

ʩʦʮʽʘʣʴʥʠʭ, ʝʤʦʮʽʡʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʘʪʝʨʥʽʚ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʘʥʘʣʽʟʫ ʜʘʥʽ ʙʫʣʠ ʦʯʠʱʝʥʽ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽ. ɿʦʢʨʝʤʘ, ʙʫʣʦ 

ʚʠʜʘʣʝʥʦ ʜʫʙʣʽʢʘʪʠ ʟʘʧʠʩʽʚ ʟʘ ʫʥʽʢʘʣʴʥʠʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ id, ʦʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ ʤʦʛʣʠ ʧʦʚʪʦʨʥʦ ʬʽʢʩʫʚʘʪʠʩʷ ʪʽ ʩʘʤʽ ʧʦʩʪʠ ʘʙʦ ʢʦʤʝʥʪʘʨʽ. 

ʇʨʦʧʫʱʝʥʽ ʟʥʘʯʝʥʥʷ ʫ ʢʦʣʦʥʢʘʭ title ʽ body ʙʫʣʦ ʟʘʧʦʚʥʝʥʦ ʧʦʨʦʞʥʽʤʠ ʨʷʜʢʘʤʠ ʜʣʷ 

ʫʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ ʧʨʠ ʦʙôʻʜʥʘʥʥʽ. 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʦʚʫ ʢʦʣʦʥʢʫ text, ʷʢʘ ʦʙôʻʜʥʫʻ ʟʘʛʦʣʦʚʦʢ 

(title) ʽ ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ ʧʦʚʽʜʦʤʣʝʥʥʷ (body). ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʧʫʙʣʽʢʘʮʽʶ ʷʢ ʻʜʠʥʫ 

ʪʝʢʩʪʦʚʫ ʦʜʠʥʠʮʶ.  

ʂʦʣʦʥʢʘ timestamp ʙʫʣʘ ʧʝʨʝʪʚʦʨʝʥʘ ʫ ʬʦʨʤʘʪ ʜʘʪʠ ʡ ʯʘʩʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʯʘʩʦʚʠʭ 

ʘʥʘʣʽʟʽʚ. ʊʘʢʦʞ ʙʫʣʦ ʚʠʪʷʛʥʫʪʦ ʜʦʤʝʥʥʽ ʽʤʝʥʘ ʟ URL-ʧʦʩʠʣʘʥʴ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʘʥʘʣʽʟʫʚʘʪʠ 

ʜʞʝʨʝʣʘ ʥʦʚʠʥ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʢʘʥʘʣʠ ʧʦʰʠʨʝʥʥʷ ʜʝʟʽʥʬʦʨʤʘʮʽʾ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʤ ʦʙʛʦʚʦʨʝʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ. ɼʣʷ 

ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ð Latent Dirichlet Allocation 

(LDA). ʇʝʨʝʜ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʢʩʪʠ ʙʫʣʠ ʚʝʢʪʦʨʠʟʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

CountVectorizer, ʘ ʪʘʢʦʞ ʚʠʣʫʯʝʥʽ ʘʥʛʣʽʡʩʴʢʽ ʩʪʦʧ-ʩʣʦʚʘ.  



 

 

ɼʦʜʘʪʢʦʚʦ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʙʽʛʨʘʤʠ ʽ ʪʨʠʛʨʘʤʠ, ʱʦʙ ʟʘʬʽʢʩʫʚʘʪʠ ʩʪʽʡʢʽ ʬʨʘʟʠ ʥʘ 

ʢʰʪʘʣʪ ñmilitary aidò ʘʙʦ ñcivilian casualtiesò. 

ɹʫʣʦ ʟʘʜʘʥʦ ʧʘʨʘʤʝʪʨ n_components = 5, ʱʦʙ ʤʦʜʝʣʴ ʚʠʜʽʣʠʣʘ ʣʠʰʝ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ 

ʪʝʤ. ʇʽʩʣʷ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʦʧ-10 ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʜʣʷ ʢʦʞʥʦʾ ʪʝʤʠ, 

ʱʦ ʜʦʟʚʦʣʠʣʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʾʭ ʟʤʽʩʪ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʪʘʢʽ ʥʘʧʨʷʤʠ, ʷʢ 

ʚʽʡʩʴʢʦʚʽ ʜʽʾ, ʤʽʞʥʘʨʦʜʥʘ ʧʽʜʪʨʠʤʢʘ, ʛʫʤʘʥʽʪʘʨʥʘ ʢʨʠʟʘ, ʧʦʣʽʪʠʯʥʽ ʟʘʷʚʠ ʪʘ ʝʤʦʮʽʡʥʦ 

ʥʘʩʠʯʝʥʽ ʥʦʚʠʥʠ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʪʘʚ ʘʥʘʣʽʟ ʝʤʦʮʽʡʥʦʛʦ ʪʦʥʫ ʧʦʚʽʜʦʤʣʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʙʽʙʣʽʦʪʝʢʫ TextBlob, ʷʢʘ ʦʙʯʠʩʣʶʻ ʧʦʣʷʨʥʽʩʪʴ ʪʝʢʩʪʫ ʚ ʤʝʞʘʭ ʚʽʜ -1 

(ʥʝʛʘʪʠʚʥʝ) ʜʦ +1 (ʧʦʟʠʪʠʚʥʝ). ɹʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʽʜʤʥʦʞʠʥʫ ʟ 200 000 ʧʦʩʪʽʚ ʜʣʷ 

ʧʨʠʢʣʘʜʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʴ ʤʘʶʪʴ ʥʝʡʪʨʘʣʴʥʠʡ ʪʦʥ ð 

ʧʨʠʙʣʠʟʥʦ 56,6%. ʇʦʟʠʪʠʚʥʠʤʠ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʙʣʠʟʴʢʦ 29,5%, ʘ ʥʝʛʘʪʠʚʥʠʤʠ ð 13,9%. 

ɹʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʯʘʩʦʚʫ ʜʽʘʛʨʘʤʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ ʝʤʦʮʽʡ ʫ ʯʘʩʽ, ʷʢʘ ʧʦʢʘʟʘʣʘ 

ʥʘʷʚʥʽʩʪʴ ʧʽʢʽʚ ʝʤʦʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʯʘʩʪʦ ʟʙʽʛʘʣʠʩʷ ʟ ʢʣʶʯʦʚʠʤʠ ʧʦʜʽʷʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʚʽʡʩʴʢʦʚʽ ʥʘʩʪʫʧʠ, ʛʫʤʘʥʽʪʘʨʥʘ ʜʦʧʦʤʦʛʘ ʘʙʦ ʨʝʟʦʥʘʥʩʥʽ ʥʦʚʠʥʠ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʙʫʚ ʘʥʘʣʽʟ ʯʠʩʣʦʚʦʾ ʜʠʥʘʤʽʢʠ ʧʫʙʣʽʢʘʮʽʡ, ʮʝʡ ʝʪʘʧ ʙʫʚ 

ʧʨʠʩʚʷʯʝʥʠʡ ʜʦʩʣʽʜʞʝʥʥʶ ʟʤʽʥ ʫ ʢʽʣʴʢʦʩʪʽ ʧʫʙʣʽʢʘʮʽʡ ʫ ʯʘʩʽ. ʉʧʦʯʘʪʢʫ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʘʛʨʝʛʘʮʽʶ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʽʚ ʟʘ ʢʦʞʝʥ ʜʝʥʴ, ʧʽʩʣʷ ʯʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʽʟʫʘʣʽʟʦʚʘʥʽ ʫ 

ʚʠʛʣʷʜʽ ʩʪʦʚʧʯʠʢʦʚʦʛʦ ʛʨʘʬʽʢʘ. ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʥʽ ʟ ʥʘʡʚʠʱʦʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. 

ɼʦʜʘʪʢʦʚʦ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 10 ʜʥʽʚ ʽʟ ʥʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʧʫʙʣʽʢʘʮʽʡ. ɼʣʷ ʢʦʞʥʦʛʦ 

ʟ ʥʠʭ ʧʨʦʚʝʜʝʥʦ ʟʤʽʩʪʦʚʠʡ ʘʥʘʣʽʟ ð ʚʠʟʥʘʯʝʥʦ ʥʘʡʧʦʧʫʣʷʨʥʽʰʽ ʟʘʛʦʣʦʚʢʠ, ʷʢʽ 

ʥʘʡʯʘʩʪʽʰʝ ʧʦʚʪʦʨʶʚʘʣʠʩʴ ʫ ʮʝʡ ʧʝʨʽʦʜ. ʅʘʧʨʠʢʣʘʜ, ʫ ʜʥʽ 23ï24 ʙʝʨʝʟʥʷ 2022 ʨʦʢʫ 

ʘʢʪʠʚʥʦ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʪʝʤʠ ʚʪʨʘʪ ʨʦʩʽʡʩʴʢʦʾ ʘʨʤʽʾ, ʛʫʤʘʥʽʪʘʨʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ 

ʟʥʠʱʝʥʥʷ ʚʦʨʦʞʠʭ ʦʙôʻʢʪʽʚ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʛʣʠʙʣʝʥʠʡ ʘʥʘʣʽʟ ʣʝʢʩʠʢʠ ʧʦʟʠʪʠʚʥʠʭ ʪʘ 

ʥʝʛʘʪʠʚʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ. ɿʦʢʨʝʤʘ, ʩʪʚʦʨʝʥʦ ñʭʤʘʨʠ ʩʣʽʚò ʜʣʷ ʢʦʞʥʦʾ ʟ ʛʨʫʧ. ʋ 

ʧʦʟʠʪʠʚʥʠʭ ʧʦʩʪʘʭ ʜʦʤʽʥʫʚʘʣʠ ʩʣʦʚʘ ʥʘ ʢʰʪʘʣʪ support, freedom, victory, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʘʢʮʝʥʪ ʥʘ ʧʽʜʪʨʠʤʢʫ ʪʘ ʚʦʣʦʥʪʝʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ. ʋ ʥʝʛʘʪʠʚʥʠʭ ð war, killed, missile, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʪʝʤʠ ʚʪʨʘʪ, ʥʘʩʠʣʴʩʪʚʘ ʪʘ ʪʨʠʚʦʛʠ. 

      ʊʘʢʦʞ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʪʨʝʥʜʦʚʠʡ ʘʥʘʣʽʟ ʯʘʩʪʦʪʠ ʟʛʘʜʫʚʘʥʠʭ ʩʣʽʚ ʫ ʯʘʩʦʚʦʤʫ 

ʨʦʟʨʽʟʽ. ʆʙʨʘʥʦ ʢʣʶʯʦʚʽ ʩʣʦʚʘ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʽʤʝʥʘ ʣʽʜʝʨʽʚ ʟʛʘʜʫʶʪʴʩʷ ʩʪʘʙʽʣʴʥʦ, ʘ 

ʩʣʦʚʘ ʧʦ ʪʠʧʫ Bucha ʤʘʣʦ ʯʽʪʢʠʡ ʧʽʢ ʧʽʩʣʷ ʦʧʨʠʣʶʜʥʝʥʥʷ ʟʣʦʯʠʥʽʚ ʫ ʮʴʦʤʫ ʤʽʩʪʽ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʠʷʚʣʝʥʦ ʟʚôʷʟʦʢ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʭʚʠʣʝʶ ʪʘ ʧʦʜʽʷʤʠ, ʱʦ ʾʾ ʩʧʨʠʯʠʥʠʣʠ. 
 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɸʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // ɺʽʢʽʧʝʜʽʷ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/ɸʥʘʣʽʟ_ʩʦʮʽʘʣʴʥʠʭ_ʤʝʨʝʞ.  

2. ʆʛʣʷʜ ʤʦʜʝʣʝʡ ʘʥʘʣʽʟʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // ResearchGate. 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.researchgate.net/publication/279535422_OGLAD_MODELEJ_ANALIZU_SOC

IALNIH_MEREZ.  

3. Russian Invasion of Ukraine [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // Kaggle. ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.kaggle.com/datasets/gpreda/russian-invasion-of-ukraine.  

 

  

https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D1%96%D0%B7_%D1%81%D0%BE%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D1%85_%D0%BC%D0%B5%D1%80%D0%B5%D0%B6
https://www.researchgate.net/publication/279535422_OGLAD_MODELEJ_ANALIZU_SOCIALNIH_MEREZ
https://www.researchgate.net/publication/279535422_OGLAD_MODELEJ_ANALIZU_SOCIALNIH_MEREZ
https://www.kaggle.com/datasets/gpreda/russian-invasion-of-ukraine


 

 

ʋɼʂ 004.77 

ʉʀʉʊɽʄɸ ʆʇʊʀʄɯɿɸʎɯɰ ɺɽɹ-ʉɸʁʊɯɺ ɼʃʗ ʇʆʂʈɸʑɽʅʅʗ ʇʆɿʀʎɯʁ 

ʊɸ ɿɹɯʃʔʐɽʅʅʗ ʊʈɸʌɯʂʋ ʋ ʇʆʐʋʂʆɺʀʍ ʉʀʉʊɽʄɸʍ 

ɺʦʨʦʥ ʖ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʘʻʥʢʦ ɼ.ɺ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. SEO-ʧʨʦʩʫʚʘʥʥʷ ʩʘʡʪʽʚ ʻ ʦʜʥʠʤ ʽʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʥʘʧʨʷʤʽʚ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ 

ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ Google. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʧʦʟʠʮʽʡ ʫ ʚʠʜʘʯʽ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʦʥʘʜ 200 ʬʘʢʪʦʨʽʚ[1]: ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʩʘʡʪʫ, ʧʦʚʝʜʽʥʢʘ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʩʪʨʫʢʪʫʨʘ ʩʪʦʨʽʥʦʢ, ʷʢʽʩʪʴ ʢʦʥʪʝʥʪʫ, ʰʚʠʜʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʘʚʪʦʨʠʪʝʪʥʽʩʪʴ ʜʦʤʝʥʫ 

ʪʦʱʦ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʩʠʩʪʝʤʥʦʤʫ ʡ ʧʦʩʪʽʡʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ SEO-

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʙʝʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʠʤ. 

ʇʦʧʨʠ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʧʨʦʬʝʩʽʡʥʠʭ ʨʽʰʝʥʴ, ʪʘʢʠʭ ʷʢ Ahrefs, Semrush ʘʙʦ 

Screaming Frog, ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʤʘʶʪʴ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ, ʩʢʣʘʜʥʠʡ ʽʥʪʝʨʬʝʡʩ ʽ ʦʨʽʻʥʪʦʚʘʥʽ 

ʧʝʨʝʚʘʞʥʦ ʥʘ ʜʦʩʚʽʜʯʝʥʠʭ ʬʘʭʽʚʮʽʚ. ʎʝ ʦʙʤʝʞʫʻ ʜʦʩʪʫʧʥʽʩʪʴ SEO-ʘʥʘʣʽʪʠʢʠ ʜʣʷ ʤʘʣʦʛʦ 

ʙʽʟʥʝʩʫ, ʤʘʨʢʝʪʦʣʦʛʽʚ ʪʘ ʥʦʚʘʯʢʽʚ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʟʨʫʯʥʦʾ 

ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʩʘʡʪʫ ʪʘ 

ʚʠʚʦʜʠʪʠ ʢʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ ʚ ʥʘʦʯʥʦʤʫ ʬʦʨʤʘʪʽ ð ʙʝʟ ʧʦʪʨʝʙʠ ʫ ʛʣʠʙʦʢʠʭ ʪʝʭʥʽʯʥʠʭ 

ʟʥʘʥʥʷʭ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩ ʧʦʰʫʢʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʚʝʙ-ʩʘʡʪʽʚ (SEO) ð 

ʩʫʢʫʧʥʽʩʪʴ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʚʠʜʠʤʦʩʪʽ ʩʘʡʪʫ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʰʫʢʦʚʠʭ 

ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ Google. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʝʪʦʜʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ SEO-ʘʥʘʣʽʟʫ ʩʘʡʪʽʚ, 

ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʚʠʷʚʣʝʥʥʽ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʝʙʨʝʩʫʨʩʽʚ ʥʘ ʦʩʥʦʚʽ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʘʚʪʦʤʘʪʠʟʫʻ 

ʟʙʽʨ, ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ SEO-ʤʝʪʨʠʢ ʩʘʡʪʫ, ʚʠʷʚʣʷʻ ʪʝʭʥʽʯʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʚʽʟʫʘʣʽʟʫʻ 

ʨʝʟʫʣʴʪʘʪʠ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʘʥʘʣʽʟ ʧʦʧʫʣʷʨʥʠʭ SEO-ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʪʘʢʠʭ ʷʢ Ahrefs[2], Semrush[3], Screaming Frog ʪʘ ʽʥʰʽ. ʎʽ ʧʣʘʪʬʦʨʤʠ ʥʘʜʘʶʪʴ ʰʠʨʦʢʠʡ 

ʥʘʙʽʨ ʬʫʥʢʮʽʡ: ʘʫʜʠʪ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʘʡʪʫ, ʘʥʘʣʽʟ ʟʚʦʨʦʪʥʠʭ ʧʦʩʠʣʘʥʴ, ʤʦʥʽʪʦʨʠʥʛ 

ʧʦʟʠʮʽʡ ʫ ʧʦʰʫʢʦʚʽʡ ʚʠʜʘʯʽ, ʧʝʨʝʚʽʨʢʫ ʤʝʪʘ-ʪʝʛʽʚ, ʩʪʦʨʽʥʦʢ ʽʟ ʧʦʤʠʣʢʘʤʠ ʪʦʱʦ. ʇʨʦʪʝ ʚʩʽ 

ʚʦʥʠ ʟʜʝʙʽʣʴʰʦʛʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʜʦʩʚʽʜʯʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʚʠʤʘʛʘʶʪʴ ʛʣʠʙʦʢʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ SEO ʪʘ ʩʪʨʫʢʪʫʨʠ ʚʝʙʨʝʩʫʨʩʽʚ. 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʦʙʤʝʞʝʥʴ ʪʘʢʠʭ ʨʽʰʝʥʴ ʻ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʧʽʜʧʠʩʢʠ, ʷʢʘ ʨʦʙʠʪʴ 

ʾʭ ʥʝʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ, ʧʦʯʘʪʢʽʚʮʽʚ ʘʙʦ ʦʢʨʝʤʠʭ ʬʘʭʽʚʮʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʤʽʥʽʤʘʣʴʥʘ ʚʘʨʪʽʩʪʴ Ahrefs ʪʘ Semrush ʩʪʘʨʪʫʻ ʚʽʜ $99 ʥʘ ʤʽʩʷʮʴ. ɹʝʟʢʦʰʪʦʚʥʽ ʪʘʨʠʬʠ 

ʤʘʶʪʴ ʞʦʨʩʪʢʽ ʦʙʤʝʞʝʥʥʷ ʧʦ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʫ, ʱʦ ʟʥʠʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʘʫʜʠʪʫ. ʑʝ ʦʜʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʧʨʦʱʝʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ð ʙʽʣʴʰʽʩʪʴ ʩʝʨʚʽʩʽʚ ʥʘʜʘʻ ʚʝʣʠʢʠʡ ʤʘʩʠʚ ʩʠʨʠʭ 

ʜʘʥʠʭ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʨʫʯʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʟʘʙʠʨʘʻ ʯʘʩ ʽ ʚʠʤʘʛʘʻ ʥʘʚʠʯʦʢ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. 

ʎʝ ʩʪʚʦʨʶʻ ʙʘʨôʻʨ ʜʣʷ ʥʝʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ ʥʝ ʚʦʣʦʜʽʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʘʥʘʣʽʪʠʢʠ. 

ʆʪʞʝ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʛʦ ʨʽʰʝʥʥʷ, ʷʢʝ ʙ ʧʦʻʜʥʫʚʘʣʦ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʟʙʽʨ ʢʣʶʯʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʟ ʚʽʟʫʘʣʴʥʦ ʟʨʦʟʫʤʽʣʠʤ ʽʥʪʝʨʬʝʡʩʦʤ. 

ʋ ʤʝʞʘʭ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʦʥʮʝʧʮʽʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʫ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʩʘʡʪʽʚ ʟʘ ʨʽʚʥʝʤ ʪʝʭʥʽʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʧʦʚʥʦʮʽʥʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ɯʜʝʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦʧʝʨʝʜʥʴʦ ʟʽʙʨʘʥʽ SEO-ʧʦʢʘʟʥʠʢʠ ð ʟʦʢʨʝʤʘ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʧʦʤʠʣʦʢ, ʰʚʠʜʢʽʩʪʴ 

ʟʘʚʘʥʪʘʞʝʥʥʷ, ʩʪʨʫʢʪʫʨʘ ʟʘʛʦʣʦʚʢʽʚ, ʪʠʧʠ ʧʦʩʠʣʘʥʴ ʪʘ ʩʪʘʪʫʩʠ ʩʪʦʨʽʥʦʢ ð ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʝʙʨʝʩʫʨʩʫ. 



 

 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʮʽ ʧʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʫ ʯʠʩʣʦʚʽ ʘʙʦ 

ʢʘʪʝʛʦʨʽʘʣʴʥʽ ʟʤʽʥʥʽ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʥʘ ʙʫʜʝ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʩʘʡʪʠ ʟʘ ʨʽʚʥʷʤʠ: 

ñʥʠʟʴʢʠʡò, ñʩʝʨʝʜʥʽʡò, ñʚʠʩʦʢʠʡò. ʋ ʧʦʜʘʣʴʰʽʡ ʨʝʘʣʽʟʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʣʦʛʽʯʥʽ ʧʨʘʚʠʣʘ ʘʙʦ ʧʨʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʽ ʤʝʪʦʜʠ ʜʣʷ ʧʨʠʩʚʦʻʥʥʷ ʢʣʘʩʫ ʦʧʪʠʤʽʟʘʮʽʾ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʬʦʨʤʫʚʘʪʠ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ, ʷʢʘ ʙʫʜʝ 

ʚʠʟʥʘʯʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʩʘʡʪʫ ʪʘ ʚʠʷʚʣʷʪʠ ʨʝʩʫʨʩʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʫʚʘʛʠ.  

ɹ̔ ʟʥʝʩ-ʤʦʜʝʣʴ ʤʘʡʙʫʪʥʴʦʾ ʘʥʘʣʽʪʠʯʥʦʾ SEO-ʩʠʩʪʝʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1: 

 
ʈʠʩ. 1 ɹʽʟʥʝʩ-ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ SEO-ʧʦʢʘʟʥʠʢʽʚ 

ʆʩʥʦʚʥʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʩʧʦʞʠʚʘʯʽʚ ʩʠʩʪʝʤʠ ʻ SEO-ʩʧʝʮʽʘʣʽʩʪʠ, ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʪʘ digital-ʤʘʨʢʝʪʦʣʦʛʠ ð ʢʦʨʠʩʪʫʚʘʯʽ, ʷʢʠʤ ʧʦʪʨʽʙʝʥ ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʘʥʘʣʽʟʫ ʩʘʡʪʽʚ ʙʝʟ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ. ʎʽʥʥʽʩʪʴ ʨʽʰʝʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʘʫʜʠʪʫ, ʧʨʦʩʪʦʤʫ ʽʥʪʝʨʬʝʡʩʽ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ 

ʘʥʘʣʽʪʠʯʥʠʤʠ ʩʝʨʚʽʩʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʟʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʩʘʡʪʫ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʷʚʣʝʥʽ ʧʨʦʙʣʝʤʠ. ʆʩʥʦʚʥʽ ʢʘʥʘʣʠ ʚʟʘʻʤʦʜʽʾ ð ʚʝʙʽʥʪʝʨʬʝʡʩ, 

ʩʦʮʤʝʨʝʞʽ, ʬʦʨʫʤʠ. 

ʌʽʥʘʥʩʦʚʘ ʤʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʧʠʩʢʫ ʟ ʢʽʣʴʢʦʤʘ ʪʘʨʠʬʘʤʠ, ʚʢʣʶʯʘʶʯʠ 

ʬʨʝʤʽʫʤ-ʤʦʜʝʣʴ. ɼʦʜʘʪʢʦʚʽ ʜʞʝʨʝʣʘ ʜʦʭʦʜʫ ð ʦʧʣʘʪʘ ʟʘ ʦʙʩʷʛ ʘʥʘʣʽʟʫ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʽ 

ʣʽʮʝʥʟʽʾ. ʆʩʥʦʚʥʽ ʚʠʪʨʘʪʠ ʦʭʦʧʣʶʶʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, API-ʩʝʨʚʽʩʠ, ʧʽʜʪʨʠʤʢʫ ʪʘ 

ʤʘʨʢʝʪʠʥʛ. ʄʦʜʝʣʴ ʙʘʟʫʻʪʴʩʷ ʥʘ SaaS-ʧʽʜʭʦʜʽ ʪʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʘʥʘʣʽʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ SEO-ʘʥʘʣʽʟʫ, ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʧʨʦʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ SEO-ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʷʚʠʚ 

ʥʠʟʢʫ ʦʙʤʝʞʝʥʴ ð ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ, ʩʢʣʘʜʥʽʩʪʴ ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʧʦʪʨʝʙʫ ʚ ʛʣʠʙʦʢʠʭ 

ʟʥʘʥʥʷʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʽ, ʧʝʨʝʜʙʘʯʘʻ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʟʙʽʨ SEO-ʤʝʪʨʠʢ, ʾʭ ʦʙʨʦʙʢʫ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʘʡʪʽʚ ʟʘ ʨʽʚʥʝʤ ʦʧʪʠʤʽʟʘʮʽʾ, 

ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʯʘʩ ʘʫʜʠʪʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʘʣʽʟʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. SEO Starter Guide ʚʽʜ Google ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://developers.google.com/search/docs/fundamentals/seo-starter-guide 

2. ɹʣʦʛ Ahrefs ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://ahrefs.com/blog/ 

3. ʅʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ SEMrush Academy ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.semrush.com/academy/  
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʂɽʈʋɺɸʅʅʗ ʂʅʀɾʂʆɺʀʄ ʌʆʅɼʆʄ 

ʄʘʨʯʝʥʢʦ ɯ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʂʥʠʞʢʦʚʠʡ ʬʦʥʜ ʙʽʙʣʽʦʪʝʢʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ɿʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʢʥʠʞʢʦʚʠʤ ʬʦʥʜʦʤ ʽ 

ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʣʽʪʝʨʘʪʫʨʥʠʭ ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʙʣʽʦʪʝʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʪʦʜʘʤʠ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ð ʟʦʢʨʝʤʘ, Gradient boosting ʪʘ Random forest ð ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʙʽʙʣʽʦʪʝʯʥʠʤ ʬʦʥʜʦʤ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʻ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʟʜʘʪʥʦʾ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʧʠʪ ʥʘ ʢʥʠʛʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ 

ʬʦʥʜʫ ʪʘ ʚʜʦʩʢʦʥʘʣʠʪʠ ʧʨʦʮʝʩʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʙʦʨʫ ʜʘʥʠʭ ʟ ʚʽʜʢʨʠʪʠʭ 

ʜʞʝʨʝʣ: ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʥʠʛʠ, ʘʚʪʦʨʽʚ, ʞʘʥʨʠ, ʽʩʪʦʨʽʶ ʟʘʧʦʟʠʯʝʥʴ ʪʘ ʨʝʡʪʠʥʛʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ɸʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. ɿʽʙʨʘʥʽ ʜʘʥʽ ʥʘʜʭʦʜʷʪʴ ʜʦ 

ʦʧʝʨʘʪʠʚʥʦʾ ʙʘʟʠ, ʧʽʩʣʷ ʯʦʛʦ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʩʭʦʚʠʱʘ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʋʧʨʘʚʣʽʥʥʷ ʙʽʙʣʽʦʪʝʯʥʠʤʠ ʬʦʥʜʘʤʠ ʻ ʢʣʶʯʦʚʠʤ ʫ ʩʫʯʘʩʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɹʽʙʣʽʦʪʝʢʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʟʥʘʥʴ, ʘʣʝ ʙʝʟ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʝ ʫʩʢʣʘʜʥʶʻ ʾʭ ʨʦʙʦʪʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʥʠʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʙʣʽʦʪʝʢʘʨʽʚ ʽ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʆʙʤʝʞʝʥʽ ʤʘʪʝʨʽʘʣʴʥʽ 

ʨʝʩʫʨʩʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʩʽʤ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʣʽʪʝʨʘʪʫʨʠ. ʉʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ ʬʦʥʜʦʤ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʬʦʥʜʽʚ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ ʘʥʘʣʽʪʠʢʠ, ʧʦʢʨʘʱʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʙʽʙʣʽʦʪʝʢʦʶ. ʎʝ ʧʽʜʚʠʱʠʪʴ 

ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʫʻ ʨʦʙʦʪʫ ʙʽʙʣʽʦʪʝʢʘʨʽʚ ʽ ʟʨʦʙʠʪʴ ʣʽʪʝʨʘʪʫʨʫ ʜʦʩʪʫʧʥʽʰʦʶ 

ʥʘʚʽʪʴ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

 
ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ 

ʬʦʥʜʦʤ 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 12 ʢʣʶʯʦʚʠʭ ʦʟʥʘʢ: ʞʘʥʨ ʢʥʠʛʠ, ʘʚʪʦʨ ʢʥʠʛʠ, 

ʚʠʜʘʥʥʷ ʢʥʠʛʠ, ʜʘʪʘ ʚʠʜʘʥʥʷ, ʩʝʨʝʜʥʽʡ ʨʝʡʪʠʥʛ, ʢʽʣʴʢʽʩʪʴ ʟʘʧʦʟʠʯʝʥʴ, ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ, 

ʢʨʘʾʥʘ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʽʢ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʚʪʦʨʩʴʢʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʪʘ 

ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʦʚʝʨʥʝʥʥʷ ʢʥʠʛʠ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʙʣʽʦʪʝʯʥʦʾ ʘʥʘʣʽʪʠʢʠ ʻ ʢʣʘʩʪʝʨʠʟʘʮʽʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʚʽʢʦʤ ʽ ʧʦʚʝʜʽʥʢʦʶ ʟʘʧʦʟʠʯʝʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʩʝʛʤʝʥʪʫʚʘʪʠ 

ʘʫʜʠʪʦʨʽʶ ʥʘ ʦʩʥʦʚʥʽ ʛʨʫʧʠ, ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʾʾ ʧʦʪʨʝʙʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʙʽʙʣʽʦʪʝʯʥʽ 

ʧʦʩʣʫʛʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʫ ʢʦʞʥʦʾ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ ʚ ʩʠʩʪʝʤʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʥʘʩʪʫʧʥ ̔ʝʪʘʧʠ: 

https://itwiki.dev/data-science/ml-reference/ml-glossary/gradient-boosting


 

 

1. ʇʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʚʢʣʶʯʘʻ ʟʙʽʨ ʪʘ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʽʢ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʢʽʣʴʢʽʩʪʴ ʾʭʥʽʭ ʟʘʧʦʟʠʯʝʥʴ ʟʘ ʧʝʚʥʠʡ 

ʧʝʨʽʦʜ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ï ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʘʣʛʦʨʠʪʤ k-ʩʝʨʝʜʥʽʭ 

(k-means) ʜʣʷ ʧʦʜʽʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʢʣʘʩʪʝʨʠ. ʂʽʣʴʢʽʩʪʴ 

ʢʣʘʩʪʝʨʽʚ ʚʠʟʥʘʯʝʥʦ ʷʢ ʦʧʪʠʤʘʣʴʥʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

3. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ï ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʫ ʙʫʜʝ ʩʪʚʦʨʝʥʦ 

ʦʢʨʝʤʫ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʢʥʠʛʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ. ʗʢ ʘʣʛʦʨʠʪʤʠ ʧʣʘʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʪʠ ʤʦʜʝʣʽ Gradient Boosting ʪʘ Random Forest. 

4. ɸʥʘʣʽʟ ʥʦʚʠʭ ʟʘʧʠʪʽʚ ï ʩʠʩʪʝʤʘ ʙʫʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʪʠ, ʜʦ ʷʢʦʛʦ 

ʢʣʘʩʪʝʨʫ ʥʘʣʝʞʠʪʴ ʥʦʚʠʡ ʢʦʨʠʩʪʫʚʘʯ ʘʙʦ ʟʘʧʠʪ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ 

ʚʽʜʧʦʚʽʜʥʫ ʤʦʜʝʣʴ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʧʦʪʨʝʙ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʨʝʩʫʨʩʘʭ. 

5. ʆʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ï ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʪʦʯʥʦʩʪʽ ʟ ʤʝʪʦʶ ʚʠʙʦʨʫ 

ʥʘʡʨʝʟʫʣʴʪʘʪʠʚʥʽʰʦʛʦ ʧʽʜʭʦʜʫ. 

6. ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ï ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ, ʜʽʘʛʨʘʤ ʽ 

ʪʝʧʣʦʚʠʭ ʢʘʨʪ, ʷʢʽ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʚʘʪʠʤʫʪʴ ʧʦʚʝʜʽʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʦʧʫʣʷʨʥʽʩʪʴ ʞʘʥʨʽʚ, ʘʚʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ ʧʦʧʠʪʫ ʚ ʜʠʥʘʤʽʮʽ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʙʽʙʣʽʦʪʝʮʽ, ʘʣʝ 

ʡ ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʫ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʘʥʘʣʽʪʠʢʠ, ʟʜʘʪʥʦʾ ʜʠʥʘʤʽʯʥʦ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʯʠʪʘʮʴʢʠʭ ʚʧʦʜʦʙʘʥʴ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʦʥʦʚʣʝʥʥʶ 

ʬʦʥʜʫ, ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʛʘʣʴʥʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʫʧʨʘʚʣʽʥʥʷ ʙʽʙʣʽʦʪʝʯʥʠʤ ʬʦʥʜʦʤ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Das R.K., Islam M.S. Application of Artificial Intelligence and Machine Learning in 
Libraries: A Systematic Review. arXiv preprint arXiv:2112.04573, 2021. 

https://arxiv.org/abs/2112.04573. 

2. Yang X., He D., Huang W., et al. Smart Library: Identifying Books in a Library using 
Richly Supervised Deep Scene Text Reading. arXiv preprint arXiv:1611.07385, 2016. 

https://arxiv.org/abs/1611.07385. 
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NEXT.JS ʇʈʆʊʀ ANGULAR: ʇʈɸʂʊʀʏʅɽ ʇʆʈɯɺʅʗʅʅʗ ʅɸ ʆʉʅʆɺɯ 

ʈʆɿʈʆɹʂʀ ɺɽɹ-ɼʆɼɸʊʂɯɺ 

ʂʠʨʠʯʝʥʢʦ ɺ.ɺ., ɾʫʯʝʥʢʦ ʊ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʩʪʚʦʨʝʥʥʷ ʟʘʩʪʦʩʫʥʢʫ ʫ ʨʦʟʨʦʙʥʠʢʘ ʟʘʚʞʜʠ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ: çʗʢʫ 

ʪʝʭʥʦʣʦʛʽʶ ʦʙʨʘʪʠ?è. ʗʢʱʦ ʡʜʝʪʴʩʷ ʧʨʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʠ, ʪʦ ʪʫʪ ʤʘʻʤʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ 

ʚʘʨʽʘʥʪʽʚ, ʘʣʝ ʻ ʜʚʘ ʣʽʜʝʨʠ: Next.js ʪʘ Angular. ʊʦʞ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʷʢʦʤʫ ʽʟ 

ʬʨʝʡʤʚʦʨʢʽʚ ʥʘʜʘʪʠ ʧʝʨʝʚʘʛʫ. ʇʦʨʽʚʥʷʻʤʦ Next.js (ʚʝʨʩʽʷ 14.2.3) ʪʘ Angular (ʚʝʨʩʽʷ 

18.1.1) ʥʘ ʦʩʥʦʚʽ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʨʦʟʨʦʙʢʠ ʽʜʝʥʪʠʯʥʠʭ ʚʝʙ-ʜʦʜʘʪʢʽʚ[1, 2] ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʦʭ ʬʨʝʡʤʚʦʨʢʽʚ. ʂʦʞʝʥ ʜʦʜʘʪʦʢ ʩʢʣʘʜʘʚʩʷ ʟ ʜʚʦʭ ʩʪʦʨʽʥʦʢ: ʬʦʨʤʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʦʢʝʥʽʚ ʪʘ ʩʧʠʩʢʫ ʩʪʚʦʨʝʥʠʭ ʪʦʢʝʥʽʚ.  

ʇʦʯʥʝʤʦ ʟ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʚʽʜʫ ʨʦʟʨʦʙʢʠ ʦʪʨʠʤʘʥʦʤʫ ʧʽʜ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʽʚ. Angular, ʨʦʟʨʦʙʣʝʥʠʡ ʪʘ ʧʽʜʪʨʠʤʫʚʘʥʠʡ Google, ʥʘʜʘʻ ʢʦʤʧʣʝʢʩʥʠʡ 

ʬʨʝʡʤʚʦʨʢ ʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʜʦʜʘʪʢʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʦʢʝʥʽʚ, 

ʩʠʣʴʥʘ ʪʠʧʽʟʘʮʽʷ ʯʝʨʝʟ TypeScript ʪʘ ʩʠʩʪʝʤʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ Angular 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʥʘʜʽʡʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. ʆʜʥʘʢ, ʮʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʦʤʽʪʥʦʶ ʩʢʣʘʜʥʽʩʪʶ, 

ʘ ʩʘʤʝ: 

- ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʚʠʤʘʛʘʣʦ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʰʘʙʣʦʥʥʦʛʦ ʢʦʜʫ; 

- ʂʦʤʧʦʥʝʥʪʠ ʧʦʪʨʝʙʫʚʘʣʠ ʙʽʣʴʰ ʙʘʛʘʪʦʩʣʽʚʥʠʭ ʚʠʟʥʘʯʝʥʴ ʟ ʜʝʢʦʨʘʪʦʨʘʤʠ ʪʘ 

ʤʝʪʘʜʘʥʠʤʠ; 

- ʅʘʚʯʘʥʥʷ ʙʫʣʦ ʩʢʣʘʜʥʽʰʠʤ, ʚʠʤʘʛʘʶʯʠ ʨʦʟʫʤʽʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ Angular 

ʢʦʥʮʝʧʮʽʡ, ʪʘʢʠʭ ʷʢ ʤʦʜʫʣʽ, ʩʝʨʚʽʩʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ. 

ʉʠʩʪʝʤʘ ʢʦʤʧʦʥʝʥʪʽʚ Angular, ʭʦʯ ʽ ʧʦʪʫʞʥʘ, ʚʠʤʘʛʘʣʘ ʙʽʣʴʰʝ ʢʦʜʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʜʦʜʘʪʢʫ. ʇʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʙʫʚ ʙʽʣʴʰ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ, ʘʣʝ ʤʝʥʰ ʛʥʫʯʢʠʤ ʪʘ ʽʥʪʫʾʪʠʚʥʠʤ. 

Next.js, ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ React ʽ ʨʦʟʨʦʙʣʝʥʠʡ Vercel, ʟʘʙʝʟʧʝʯʠʚ ʧʦʤʽʪʥʦ ʽʥʰʠʡ 

ʜʦʩʚʽʜ ʨʦʟʨʦʙʢʠ: 

ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ ʙʫʣʘ ʧʨʦʩʪʦʶ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ; 

ʌʘʡʣʦʚʘ ʩʠʩʪʝʤʘ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʫʩʫʥʫʣʘ ʧʦʪʨʝʙʫ ʚ ʩʢʣʘʜʥʠʭ ʚʠʟʥʘʯʝʥʥʷʭ 

ʤʘʨʰʨʫʪʽʚ; 

ʂʦʤʧʦʥʝʥʪʥʘ ʤʦʜʝʣʴ React ʟʨʦʙʠʣʘ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʣʴʰ ʽʥʪʫʾʪʠʚʥʠʤ; 

ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʧʨʦʧʦʥʫʚʘʣʦ ʰʚʠʜʰʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʛʘʨʷʯʠʤ 

ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʉʪʚʦʨʝʥʥʷ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʩʪʦʨʽʥʦʢ ʬʦʨʤʠ ʪʘ ʩʧʠʩʢʫ 

ʪʦʢʝʥʽʚ ʙʫʣʦ ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʠʤ ʫ Next.js. ʇʨʦʩʪʦʪʘ ʬʨʝʡʤʚʦʨʢʫ ʜʦʟʚʦʣʠʣʘ ʰʚʠʜʰʽ 

ʽʪʝʨʘʮʽʾ ʨʦʟʨʦʙʢʠ ʪʘ ʣʝʛʰʝ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ. 

ɼʦʩʚʽʜ ʨʦʟʛʦʨʪʘʥʥʷ ʚʠʷʚʠʚ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʬʨʝʡʤʚʦʨʢʘʤʠ. ɼʦʜʘʪʦʢ Next.js ʨʦʟʛʦʨʪʘʚʩʷ ʰʚʠʜʢʦ ʽ ʟʨʫʯʥʦ ʥʘ Vercel ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ, ʪʘʢ ʷʢ ʚʩʽ ʧʨʦʮʝʩʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ, ʧʦʪʨʽʙʥʦ ʪʽʣʴʢʠ ʧʽʜʢʣʶʯʠʪʠ 

ʨʝʧʦʟʠʪʦʨʽʡ[4] ʟ ʢʦʜʦʤ ʜʦ Vercel ʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʛʦʪʦʚʝ ʟʘ ʢʽʣʴʢʘ ʩʝʢʫʥʜ. 

Angular ʚʠʤʘʛʘʚ ʙʽʣʴʰʝ ʢʨʦʢʽʚ ʪʘ ʥʘʣʘʰʪʫʚʘʥʴ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ, ʭʦʯʘ ʽ ʙʫʚ 

ʨʦʟʛʦʨʥʫʪʠʡ ʥʘ Firebase ï ʧʣʘʪʬʦʨʤʽ Google. 

ɯʥʪʝʛʨʘʮʽʷ Vercel ʟ Next.js ʟʘʙʝʟʧʝʯʠʣʘ ʜʦʜʘʪʢʦʚʽ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʥʘ ʧʣʘʪʬʦʨʤʽ Vercel ʧʨʝʜʩʪʘʚʣʷʣʘ ʟʥʘʯʥʫ ʧʝʨʝʚʘʛʫ ʜʣʷ Next.js. 

ʈʦʟʛʣʷʥʝʤʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʰʚʠʜʢʦʜʽʾ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʽ ʥʠʞʯʝ(ʪʘʙʣ. 1). 

ʄʝʪʨʠʢʘ Angular  Next.js  ʈʽʟʥʠʮʷ 

ʇʦʯʘʪʢʦʚʠʡ ʨʦʟʤʽʨ ʙʘʥʜʣʫ 301.64 ʢɹ 89.6 ʢɹ ʅʘ 70,3% ʤʝʥʰʝ ʟ Next.js 

ʏʘʩ ʧʝʨʰʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ 0,41ʩ 0,3ʩ ʅʘ 26,8% ʰʚʠʜʰʝ ʟ Next.js 



 

 

ʄʝʪʨʠʢʘ Angular  Next.js  ʈʽʟʥʠʮʷ 

ʏʘʩ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ 10ʤʩ 0ʤʩ ʅʘ 100% ʰʚʠʜʰʝ ʟ Next.js 

ʏʘʩ ʟʙʽʨʢʠ 45ʩ 18ʩ ʅʘ 60% ʰʚʠʜʰʝ ʟ Next.js 

ʈʷʜʢʠ ʢʦʜʫ 870 520 ʅʘ 40% ʤʝʥʰʝ ʢʦʜʫ ʟ 

Next.js 

ɿʘʧʫʩʢ ʩʝʨʚʝʨʘ ʨʦʟʨʦʙʢʠ 12ʩ 4ʩ ʅʘ 67% ʰʚʠʜʰʝ ʟ Next.js 

ʊʘʙʣ. 1. ʇʦʢʘʟʥʠʢʠ ʰʚʠʜʢʦʜʽʾ 

ʎʽ ʤʝʪʨʠʢʠ ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʝʨʝʚʘʛʠ ʝʬʝʢʪʠʚʥʦʩʪʽ Next.js ʟʘ ʢʽʣʴʢʦʤʘ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɿʥʘʯʥʦ ʤʝʥʰʠʡ ʨʦʟʤʽʨ ʙʘʥʜʣʫ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʰʚʠʜʰʠʡ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ. ʂʨʽʤ 

ʪʦʛʦ, ʟʤʝʥʰʝʥʠʡ ʯʘʩ ʟʙʽʨʢʠ ʪʘ ʟʘʧʫʩʢʫ ʩʝʨʚʝʨʘ ʨʦʟʨʦʙʢʠ ʩʧʨʠʷʶʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ 

ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ. 

ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʦʙʢʠ ʽʜʝʥʪʠʯʥʠʭ ʚʝʙ-ʜʦʜʘʪʢʽʚ, Next.js 

ʜʝʤʦʥʩʪʨʫʻ ʯʽʪʢʽ ʧʝʨʝʚʘʛʠ ʥʘʜ Angular ʫ ʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʦʙʣʘʩʪʷʭ. ɼʦʩʚʽʜ ʨʦʟʨʦʙʢʠ 

ʙʫʚ ʙʽʣʴʰ ʦʧʪʠʤʽʟʦʚʘʥʠʤ ʪʘ ʽʥʪʫʾʪʠʚʥʠʤ, ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʙʫʣʦ 

ʧʨʦʩʪʽʰʠʤ ʫ ʨʝʘʣʽʟʘʮʽʾ, ʨʦʟʛʦʨʪʘʥʥʷ ʙʫʣʦ ʟʥʘʯʥʦ ʣʝʛʰʠʤ, ʘ ʥʘʚʯʘʥʥʷ ʰʚʠʜʰʠʤ. 

ʇʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʜʘʶʪʴ ʢʽʣʴʢʽʩʥʽ ʜʦʢʘʟʠ ʝʬʝʢʪʠʚʥʦʩʪʽ Next.js, ʟ 

ʨʦʟʤʽʨʘʤʠ ʙʘʥʜʣʽʚ ʥʘ 70,3% ʤʝʥʰʠʤʠ ʪʘ ʯʘʩʦʤ ʟʘʚʘʥʪʘʞʝʥʥʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 25% 

ʰʚʠʜʰʠʤ, ʥʽʞ ʨʝʘʣʽʟʘʮʽʷ ʥʘ Angular. ʎʽ ʧʦʢʨʘʱʝʥʥʷ ʧʝʨʝʢʣʘʜʘʶʪʴʩʷ ʥʘ ʢʨʘʱʠʡ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ ʪʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʨʦʟʨʦʙʢʠ. 

ʋ ʪʦʡ ʯʘʩ ʷʢ Angular ʧʨʦʧʦʥʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʬʨʝʡʤʚʦʨʢ ʟ ʯʽʪʢʦ ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ 

ʘʨʭʽʪʝʢʪʫʨʦʶ ʜʦʜʘʪʢʽʚ, Next.js ʥʘʜʘʻ ʙʽʣʴʰ ʛʥʫʯʢʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʧʨʠʩʢʦʨʶʻ ʨʦʟʨʦʙʢʫ, 

ʟʙʝʨʽʛʘʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  

ʍʦʯʘ ʚ ʮʴʦʤʫ ʧʦʨʽʚʥʷʥʥʽ Next.js ʜʝʤʦʥʩʪʨʫʻ ʧʝʨʝʚʘʛʠ, ʘʣʝ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝʚʝʣʠʢʠʭ 

ʪʘ ʩʝʨʝʜʥʽʭ ʧʨʦʝʢʪʽʚ, ʚʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ Angular ʤʘʻ ʩʚʦʾ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ, ʷʢʽ ʨʦʙʣʷʪʴ 

ʡʦʛʦ ʢʨʘʱʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʨʦʝʢʪʽʚ. Angular ʟʘʙʝʟʧʝʯʫʻ ʩʫʚʦʨʦ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʻ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʚʝʣʠʢʠʭ ʢʦʤʘʥʜ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʧʨʦʝʢʪʽʚ, ʜʝ ʚʘʞʣʠʚʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʢʦʜʫ, ʧʨʦʧʦʥʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ çʽʟ 

ʢʦʨʦʙʢʠè ʱʦʙ ʥʝ ʜʦʜʘʚʘʪʠ ʩʪʦʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʩʪʘʨʽʪʠ. 

ʆʪʞʝ, ʜʣʷ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʧʨʽʦʨʠʪʝʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʥʠʢʽʚ, ʰʚʠʜʰʠʡ ʚʠʭʽʜ 

ʥʘ ʨʠʥʦʢ ʪʘ ʧʨʦʩʪʝ ʨʦʟʛʦʨʪʘʥʥʷ, Next.js ʚʠʷʚʣʷʻʪʴʩʷ ʢʨʘʱʠʤ ʚʠʙʦʨʦʤ, ʘ ʜʣʷ ʤʘʩʰʪʘʙʥʠʭ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʨʦʝʢʪʽʚ ʽʟ ʢʦʤʧʣʝʢʩʥʦʶ ʙʽʟʥʝʩ-ʣʦʛʽʢʦʶ ʢʨʘʱʝ ʦʙʨʘʪʠ Angular. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɺʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʥʘʧʠʩʘʥʠʡ ʥʘ Next.js [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://token-form.vercel.app 

2. ɺʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʥʘʧʠʩʘʥʠʡ ʥʘ Angular [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://token-form-angular-spa.web.app 

3. ʈʝʧʦʟʠʪʦʨʽʡ ʟ ʢʦʜʦʤ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ Angular [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://github.com/tetiana-zhuchenko/token-form-angular-public 

4. ʈʝʧʦʟʠʪʦʨʽʡ ʟ ʢʦʜʦʤ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ Next.js [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://github.com/tetiana-zhuchenko/token-form 

 

  

https://token-form.vercel.app/
https://github.com/tetiana-zhuchenko/token-form-angular-public
https://github.com/tetiana-zhuchenko/token-form


 

 

ʋɼʂ 004.42 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʆʎɯʅʂʀ ʅɽ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ɺʀʄʆɻ 

ɼʆ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʄʠʩʣʠʚʠʡ ɼ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʘʻʥʢʦ ɼ.ɺ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʥʝ ʣʠʰʝ ʚ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

ʜʦ ʩʠʩʪʝʤ, ʘ ʡ ʫ ʨʝʪʝʣʴʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʪʘ ʦʮʽʥʮʽ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ (ʅʌɺ). 

ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʦʭʦʧʣʶʶʪʴ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʥʘʜʽʡʥʽʩʪʴ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʢʘ, ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʽʜʪʨʠʤʫʚʘʥʽʩʪʴ, ʩʫʤʽʩʥʽʩʪʴ, 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʦʱʦ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʾʾ ʷʢʽʩʪʴ, 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʯʽʢʫʚʘʥʥʷʤ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʯʘʩʪʦ ʤʘʶʪʴ ʥʝʬʦʨʤʘʣʴʥʠʡ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ 

ʯʽʪʢʠʡ ʭʘʨʘʢʪʝʨ. ɰʭʥʷ ʦʮʽʥʢʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʬʦʨʤʘʣʽʟʘʮʽʾ, ʥʝʜʦʩʪʘʪʥʶ ʫʚʘʛʫ ʟ ʙʦʢʫ ʨʦʟʨʦʙʥʠʢʽʚ ʘʙʦ ʟʘʤʦʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʪʨʫʜʥʦʱʽ ʚ 

ʾʭ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʤʽʨʶʚʘʥʥʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʟʙʦʨʫ, ʢʣʘʩʠʬʽʢʘʮʽʾ, ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ 

ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʧʽʜʪʨʠʤʢʫ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʨʦʙʦʪʠ ʟ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ. ʊʘʢʘ 

ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ: 

¶ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʧʠʩʫ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʢʘʪʝʛʦʨʽʡ ʽ ʤʦʜʝʣʝʡ ʷʢʦʩʪʽ (ʟʦʢʨʝʤʘ ISO/IEC 
25010:2011); 

¶ ʤʦʞʣʠʚʽʩʪʴ ʟʙʦʨʫ ʚʠʤʦʛ ʚʽʜ ʨʽʟʥʠʭ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʘʥʘʣʽʪʠʢʠ, ʪʝʩʪʫʚʘʣʴʥʠʢʠ, 
ʢʽʥʮʝʚʽ ʩʧʦʞʠʚʘʯʽ, ʢʝʨʽʚʥʠʢʠ ʧʨʦʻʢʪʽʚ); 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʨʠʢ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʥʘʥʥʷ 

ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ; 

¶ ʧʽʜʪʨʠʤʢʫ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ, ʚʠʷʚʣʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʶ 
ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʙʘʟʠ ʜʘʥʠʭ 

ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʽʟ ʢʘʪʝʛʦʨʠʟʘʮʽʻʶ ʟʘ ʪʠʧʘʤʠ, ʤʦʜʫʣʷʤʠ ʇɿ ʪʘ ʝʪʘʧʘʤʠ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɿʘʧʣʘʥʦʚʘʥʦ ʨʝʘʣʽʟʘʮʽʶ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ 

ʚʠʤʦʛ, ʧʘʥʝʣʽ ʢʝʨʫʚʘʥʥʷ ʤʝʪʨʠʢʘʤʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʜʝ ʧʨʠʜʽʣʝʥʦ ʧʠʪʘʥʥʷʤ ʚʘʣʽʜʘʮʽʾ 

ʅʌɺ, ʚʠʷʚʣʝʥʥʷ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʪʘ ʥʝʧʦʚʥʦʪʠ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʬʦʨʤʫʚʘʥʥʶ 

ʟʚʽʪʽʚ ʱʦʜʦ ʜʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ. 

ʂʣʶʯʦʚʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʙʣʦʢʦʤ ʩʠʩʪʝʤʠ ʩʪʘʥʝ ʤʝʭʘʥʽʟʤ ʦʮʽʥʢʠ 

ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʥʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʪʨʠʢ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʤʦʛ ʜʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʮʝ ʤʦʞʝ ʙʫʪʠ ʯʘʩ ʚʽʜʛʫʢʫ, ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ; 

ʜʣʷ ʙʝʟʧʝʢʠ ï ʢʽʣʴʢʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ, ʥʘʷʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʰʠʬʨʫʚʘʥʥʷ; ʜʣʷ ʥʘʜʽʡʥʦʩʪʽ ï ʯʘʩʪʦʪʘ ʚʽʜʤʦʚ, ʯʘʩ ʧʨʦʩʪʦʶ ʩʠʩʪʝʤʠ, ʩʝʨʝʜʥʽʡ ʯʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ.  

ʉʠʩʪʝʤʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʪʠʤʝ ʧʦʨʽʚʥʶʚʘʪʠ ʮʽʣʴʦʚʽ ʪʘ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʫ ʜʠʥʘʤʽʮʽ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʨʠʡʥʷʪʪʶ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʩʪʘʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʇɿ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʠʪʴ 

ʧʦʢʨʘʱʠʪʠ ʟʘʛʘʣʴʥʫ ʷʢʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʦʯʽʢʫʚʘʥʥʷʤ ʟʘʤʦʚʥʠʢʘ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʪʝʭʥʽʯʥʫ ʧʽʜʪʨʠʤʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʮʽʥʢʠ 

ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʫ 

ʩʬʝʨʽ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ. ʅʘʜʘʣʽ ʧʣʘʥʫʻʪʴʩʷ 



 

 

ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʪʦʪʠʧʫ ʩʠʩʪʝʤʠ, ʡʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʢʝʡʩʘʭ ʪʘ ʧʦʜʘʣʴʰʝ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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ʋɼʂ 621.317 

ʇʈʀʉʊʈɯʁ ɼʃʗ ɺʀʄɯʈʖɺɸʅʅʗ ʊɽʄʇɽʈɸʊʋʈʀ ʇɸʊʈʆʅʋ 

ʐʝʧʝʣʻʚ ʄ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ʄ. 

ʋ ʩʫʯʘʩʥʠʭ ʙʦʡʦʚʠʭ ʫʤʦʚʘʭ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʪʝʭʥʽʯʥʽ ʥʶʘʥʩʠ ʤʦʞʫʪʴ ʤʘʪʠ ʩʫʪʪʻʚʝ 

ʟʥʘʯʝʥʥʷ. ʆʜʠʥ ʽʟ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ð ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʪʨʦʥʫ. ɺʦʥʘ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʟʛʦʨʷʥʥʷ ʧʦʨʦʭʫ, ʪʠʩʢ ʫ ʩʪʚʦʣʽ, ʧʦʯʘʪʢʦʚʫ ʰʚʠʜʢʽʩʪʴ ʢʫʣʽ, ʘ ʦʪʞʝ ʡ ʥʘ ʪʦʯʥʽʩʪʴ 

ʩʪʨʽʣʴʙʠ [1, 2]. ʑʦʙ ʚʨʘʭʫʚʘʪʠ ʮʽ ʟʤʽʥʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʧʦʪʨʽʙʝʥ ʧʨʦʩʪʠʡ, ʥʘʜʽʡʥʠʡ ʽ 

ʧʦʨʪʘʪʠʚʥʠʡ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʤʠʪʪʻʚʦ ʚʠʟʥʘʯʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʙʦʾʚ ʧʝʨʝʜ 

ʧʦʩʪʨʽʣʦʤ [3, 4]. 

ʈʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʨʫʯʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʪʨʦʥʫ, ʷʢʠʡ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʦʙʦʪʠ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ, ʩʪʽʡʢʠʡ ʜʦ ʚʧʣʠʚʫ 

ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʽ ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʠʤʘʛʘʻ ʩʢʣʘʜʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʧʨʠʩʪʨʦʶ: ʦʜʠʥ ð ʽʟ LCD-ʽʥʜʠʢʘʪʦʨʦʤ, ʽʥʰʠʡ ð ʟʽ 

ʩʚʽʪʣʦʜʽʦʜʥʦʶ ʰʢʘʣʦʶ. ʆʙʠʜʚʘ ʧʽʜʪʨʠʤʫʶʪʴ ʨʫʯʥʝ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʫʚʽʤʢʥʝʥʥʷ, ʤʘʶʪʴ 

ʬʫʥʢʮʽʶ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʧʦʢʘʟʫ ʪʝʤʧʝʨʘʪʫʨʠ, ʤʦʞʣʠʚʽʩʪʴ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʩʝʥʩʦʨʘ ʪʘ ʟʘʭʠʱʝʥʠʡ ʢʦʨʧʫʩ (ʩʪʫʧʽʥʴ IP54). ʇʨʠʩʪʨʽʡ ʟʽʙʨʘʥʦ ʟʘ ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʥʘʣʘʛʦʜʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʚʽʪʴ ʫ ʥʝʚʝʣʠʢʠʭ ʤʘʡʩʪʝʨʥʷʭ. 

ɽʣʝʢʪʨʦʥʽʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʩʪʫʧʥʽʡ ʝʣʝʤʝʥʪʥʽʡ ʙʘʟʽ, ʷʢʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʫʢʨʘʾʥʩʴʢʠʭ 

ʨʝʘʣʽʷʭ. 

ʆʢʨʽʤ ʙʦʡʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʮʠʚʽʣʴʥʠʭ 

ʩʪʨʽʣʴʮʽʚ, ʤʠʩʣʠʚʮʽʚ, ʘ ʪʘʢʦʞ ʫ ʩʧʦʨʪʠʚʥʽʡ ʩʪʨʽʣʴʙʽ, ʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʪʨʦʥʘ ʪʝʞ ʚʽʜʽʛʨʘʻ 

ʨʦʣʴ ʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘʚʽʪʴ ʫ ʩʢʣʘʜʥʠʭ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ ð ʜʦʱ, ʪʫʤʘʥ, ʧʝʨʝʧʘʜʠ ʪʝʤʧʝʨʘʪʫʨ ð ʧʨʠʣʘʜ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ 

ʨʦʙʦʪʫ. ʂʦʤʘʥʜʘ ʨʦʟʨʦʙʥʠʢʽʚ ʧʦʩʪʽʡʥʦ ʧʨʘʮʶʻ ʥʘʜ ʧʦʢʨʘʱʝʥʥʷʤ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʫ ʥʘ ʩʫʯʘʩʥʽʰʽ ʩʝʥʩʦʨʠ ʟ ʤʝʥʰʠʤ ʩʧʦʞʠʚʘʥʥʷʤ 

ʝʥʝʨʛʽʾ ʪʘ ʙʽʣʴʰʦʶ ʪʦʯʥʽʩʪʶ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʘʨʽʘʥʪ ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʩʪʨʦʶ ʟ ʽʥʰʠʤʠ 

ʤʦʜʫʣʷʤʠ ð ʥʘʧʨʠʢʣʘʜ, ʙʘʣʽʩʪʠʯʥʠʤʠ ʢʘʣʴʢʫʣʷʪʦʨʘʤʠ ʘʙʦ ʤʦʙʽʣʴʥʠʤʠ ʜʦʜʘʪʢʘʤʠ. ʋ 

ʧʝʨʩʧʝʢʪʠʚʽ ð ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʘʢʪʥʦʾ ʩʪʘʥʮʽʾ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʫʤʦʚ ʩʪʨʽʣʴʙʠ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʘʜʘʧʪʠʚʥʽʩʪʴ ʧʨʠʩʪʨʦʶ ʜʦ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ð ʚʽʥ ʚʠʪʨʠʤʫʻ ʪʨʷʩʢʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʚ ʙʦʻʢʦʤʧʣʝʢʪʽ, 

ʘ ʪʘʢʦʞ ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʦʣʦʛʦʤʫ ʘʙʦ ʧʠʣʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʝʟ ʚʪʨʘʪʠ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʂʦʨʠʩʪʫʚʘʯʽ ʚʽʜʟʥʘʯʘʶʪʴ ʧʨʦʩʪʦʪʫ ʢʝʨʫʚʘʥʥʷ ð ʤʽʥʽʤʫʤ ʢʥʦʧʦʢ, 

ʽʥʪʫʾʪʠʚʥʘ ʣʦʛʽʢʘ, ʟʨʦʟʫʤʽʣʘ ʽʥʜʠʢʘʮʽʷ. ʈʦʟʨʦʙʢʘ ʚʽʜʢʨʠʪʘ ʜʣʷ ʩʧʽʚʧʨʘʮʽ ʟ ʽʥʰʠʤʠ 

ʽʥʞʝʥʝʨʥʠʤʠ ʽʥʽʮʽʘʪʠʚʘʤʠ, ʦʩʦʙʣʠʚʦ ʚ ʯʘʩʪʠʥʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘʧʣʘʥʦʚʘʥʦ ʧʫʙʣʽʢʘʮʽʶ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʟʦʨʦʩʪʽ ʧʨʦʻʢʪʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ ʛʫʩʪʠʥʠ ʨʝʯʦʚʠʥʠ ʪʘ ʂʣʘʡʧʝʨʦʥʘ-ʄʝʥʜʝʣʻʻʚʘ ʜʣʷ ʛʘʟʽʚ, 

ʩʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʜʣʷ ʦʧʠʩʘʥʥʷ ʜʠʥʘʤʽʢʠ ʨʫʭʫ ʢʫʣʽ ʚ ʧʦʚʽʪʨʽ ʧʽʜ ʜʽʻʶ ʾʾ 

ʚʘʛʠ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

άὼ ὼ ᾀ ȟ

άᾀ άὫ ὼ ᾀ ȟ
,    (1) 

ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʠʣʠ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ ʧʦʚʽʪʨʷ ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʧʦʯʘʪʢʫ ʚʽʜʣʽʢʫ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ Oxz ʚ ʪʦʯʮʽ ʚʠʣʴʦʪʫ ʢʫʣʽ. ɺʽʩʴ Ox ʣʝʞʠʪʴ ʚ ʛʦʨʠʟʦʥʪʽ ʟʙʨʦʾ ʪʘ 

ʩʢʝʨʦʚʫʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʤʽʰʝʥʽ, ʘ ʚʽʩʴ Oz ï ʚʝʨʪʠʢʘʣʴʥʦ ʚʛʦʨʫ ʚʽʜ ʮʝʥʪʨʫ ɿʝʤʣʽ. 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ ʜʣʷ (1) ʤʘʶʪʴ ʚʠʛʣʷʜ  

ὼπ πȟ ὼπ ὠὧέί—ȟ ᾀπ πȟ ᾀπ ὠίὭὲ—ȟ (2) 
ʜʝ ὠï ʧʦʯʘʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʢʫʣʽ; — ï ʢʫʪ ʚʠʩʪʨʽʣʶʚʘʥʥʷ. 

 



 

 

ʂʽʥʝʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʫʭʫ ʢʫʣʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʝʪʘʧʦʤ ʥʘʜʟʚʫʢʦʚʦʾ ʽ ʜʦʟʚʫʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʢʫʣʽ. 

ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʨʷʜʫ ʧʘʪʨʦʥʘ ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠʯʠʥʫ ʜʫʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʢʫʣʽ, 

ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 790ʤ/ʩ ὠ 850 ʤ/ʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʘʨʷʜʫ ʧʘʪʨʦʥʘ ʚ ʤʝʞʘʭ -25  ᴈ ὸ̈́̑συᴈ . 
ɸʥʘʣʽʟʫʶʯʠ ʪʘʙʫʣʴʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʤʽʱʝʥʥʷ ʢʫʣʽ ʚʥʘʩʣʽʜʦʢ 

ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʴʢʠ ʟʘʨʷʜʫ ʧʘʪʨʦʥʘ ʘʙʦ ʪʽʣʴʢʠ ʧʦʚʽʪʨʷ, ʟʨʦʙʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʱʦ: 

ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʨʷʜʫ ʧʘʪʨʦʥʘ, ʧʝʨʝʚʘʞʘʶʯʠ, ʥʽʞ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʚʧʣʠʚʘʻ 

ʥʘ ʢʽʥʝʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʫʭʫ ʢʫʣʽ ʧʨʠ ʩʪʨʽʣʴʙʽ ʥʘ ʚʽʜʜʘʣʴ ʜʦ 600 ʤʝʪʨʽʚ;  ʧʨʠ ʩʪʨʽʣʴʙʽ 

ʥʘ ʚʽʜʜʘʣʴ 700 ï 900 ʤʝʪʨʽʚ ʚʧʣʠʚʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʨʷʜʫ ʽ ʧʦʚʽʪʨʷ ʥʘ ʨʫʭ ʢʫʣʽ ʤʘʡʞʝ 

ʪʦʪʦʞʥʽ; ʧʨʠ ʩʪʨʽʣʴʙʽ ʥʘ ʚʽʜʜʘʣʴ ʙʽʣʴʰʫ 900 ʤʝʪʨʽʚ ʧʝʨʝʚʘʞʘʶʯʠʤ ʚʧʣʠʚʦʤ ʥʘ 

ʢʽʥʝʤʘʪʠʢʫ ʨʫʭʫ ʢʫʣʽ ʩʪʘʻ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ. 

 ɺʠʛʦʪʦʚʣʝʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʚʠʨʦʙʽʚ ð 103Ĭ55 ʤʤ ʪʘ 54Ĭ39 ʤʤ. ɼʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʩʪʘʥʦʚʠʪʴ ʚʽʜ -30ÁC ʜʦ +60ÁC, ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ð Ñ0,5ÁC, ʯʘʩ ʨʝʘʢʮʽʾ 

ð ʜʦ 3 ʩʝʢʫʥʜ. ʇʨʠʩʪʨʦʾ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʽʜʨʦʟʜʽʣʘʭ ɿʉʋ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʝʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʚʥʦʩʷʪʴʩʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ð ̫ ʢ ʫ ʢʦʥʩʪʨʫʢʮʽʶ, 

ʪʘʢ ʽ ʚ ʝʨʛʦʥʦʤʽʢʫ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʝʨʽʶ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʚʦʣʦʛʦʩʪʽ, ʧʠʣʫ, 

ʚʽʙʨʘʮʽʾ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ. ʊʘʢʦʞ ʧʝʨʝʚʽʨʷʣʘʩʴ ʟʨʫʯʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʥʥʷ ʫ 

ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ, ʫ ʨʫʢʘʚʠʯʢʘʭ ʪʘ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʝʢʨʘʥʘ ʘʙʦ ʢʥʦʧʦʢ. ɯʥʜʠʢʘʮʽʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʻ ʟʨʦʟʫʤʽʣʦʶ, ʷʩʢʨʘʚʦʶ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ. ʂʦʞʝʥ ʧʨʠʩʪʨʽʡ ʪʝʩʪʫʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʩʢʣʘʜʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʪʘʣʦʥʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. ʆʢʨʝʤʦ ʚʝʜʝʪʴʩʷ ʙʘʟʘ ʚʽʜʛʫʢʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ 

ʤʠ ʰʚʠʜʢʦ ʦʥʦʚʣʶʻʤʦ ʧʨʦʰʠʚʢʫ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ. 

ʇʨʠʩʪʨʽʡ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʩʪʨʽʣʴʙʠ ʟʘ ʨʘʭʫʥʦʢ ʫʨʘʭʫʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʯʠʥʥʠʢʘ. ɺʽʥ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʥʝ ʧʦʪʨʝʙʫʻ ʩʢʣʘʜʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʤʦʞʝ ʣʝʛʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʯʠ ʙʦʻʧʨʠʧʘʩʽʚ. ɼʚʘ ʚʘʨʽʘʥʪʠ 

ʚʠʢʦʥʘʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʜʦʚʞʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʚʽʪʴ ʟʘ ʥʝʩʪʘʯʽ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʇʦʜʘʣʴʰʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʧʨʦʻʢʪʫ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʤʝʥʰʝʥʥʷ ʛʘʙʘʨʠʪʽʚ, 

ʽʥʪʝʛʨʘʮʽʶ ʙʝʟʜʨʦʪʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʨʧʫʩʫ. ɺʝʩʴ ʧʨʦʻʢʪ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʥʘ ʚʦʣʦʥʪʝʨʩʴʢʠʭ ʟʘʩʘʜʘʭ, ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʩʪʫʜʝʥʪʩʴʢʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʦʻʜʥʘʪʠ ʦʩʚʽʪʫ ʟ ʨʝʘʣʴʥʦʶ ʜʦʧʦʤʦʛʦʶ ʚʽʡʩʴʢʫ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʽʥʰʠʭ ʢʘʣʽʙʨʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ 

ð ʥʘʧʨʠʢʣʘʜ, ʜʦʜʘʚʘʥʥʷ ʞʫʨʥʘʣʫ ʚʠʤʽʨʶʚʘʥʴ, ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʟʽ ʩʤʘʨʪʬʦʥʦʤ ʘʙʦ 

ʧʣʘʥʰʝʪʦʤ, ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʦʱʦ. ʆʢʨʝʤʦ ʚʠʚʯʘʻʪʴʩʷ ʧʠʪʘʥʥʷ 

ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʫ, ʱʦʙʠ ʟʨʦʙʠʪʠ ʡʦʛʦ ʜʦʩʪʫʧʥʽʰʠʤ ʜʣʷ ʤʘʩʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʮʠʚʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɯ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʇʈʆɼɸɾɸʄʀ 

ʅɸ ʆʉʅʆɺɯ ʊɽʍʅʆʃʆɻɯʁ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ 

ʅʛʫʝʥ ɭ.ʊ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʨʘʚʯʝʥʢʦ ɺ.ʄ. 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʨʦʩʪʘʶʯʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʪʘ ʧʽʜʚʠʱʝʥʠʤʠ ʦʯʽʢʫʚʘʥʥʷʤʠ ʢʣʽʻʥʪʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʩʪʘʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʘʞʘʤʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʟʫʤʦʚʣʝʥʘ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʩʧʨʠʡʥʷʪʪʷ ʐɯ ʷʢ 

ʜʦʧʦʤʽʞʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦ ʚʠʟʥʘʥʥʷ ʡʦʛʦ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ, 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʢʦʞʥʦʛʦ 

ʢʣʽʻʥʪʘ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʘʞʘʤʠ ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ 

ʛʥʫʯʢʠʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʪʘ ʰʚʠʜʢʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʨʠʥʢʦʚʠʭ 

ʫʤʦʚ ʪʘ ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʘʞʘʤʠ (ɯʉʋʇ) 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʧʨʦʛʨʘʤʥʽ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʐɯ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʩʧʝʢʪʽʚ ʧʨʦʮʝʩʫ ʧʨʦʜʘʞʽʚ, 

ʚʽʜ ʛʝʥʝʨʘʮʽʾ ʣʽʜʽʚ ʜʦ ʧʽʜʪʨʠʤʢʠ ʢʣʽʻʥʪʽʚ. ʈʦʣʴ ʐɯ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʧʨʦʩʪʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ; ʚʽʥ ʪʨʘʥʩʬʦʨʤʫʻ ʧʨʦʜʘʞʽ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ, ʧʨʝʜʠʢʪʠʚʥʫ ʪʘ 

ʘʜʘʧʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʜʦʧʦʚʥʶʶʯʠ ʣʶʜʩʴʢʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʜʦʟʚʦʣʷʶʯʠ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ 

ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʢʦʥʮʝʧʮʽʾ ɯʉʋʇ ʥʘ ʙʘʟʽ ʐɯ, ʨʦʟʛʣʷʜ 

ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʬʫʥʢʮʽʡ, ʦʮʽʥʢʘ ʧʝʨʝʚʘʛ ʽ ʚʠʢʣʠʢʽʚ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʦʢʨʝʩʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʚ ʮʽʡ ʛʘʣʫʟʽ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ɯʉʋʇ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʽ ʪʝʭʥʦʣʦʛʽʡ ʐɯ, ʩʝʨʝʜ ʷʢʠʭ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ (ML), ʦʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (NLP) ʪʘ ʧʨʝʜʠʢʪʠʚʥʘ 

ʘʥʘʣʽʪʠʢʘ. ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʘʤ ʥʘʚʯʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʚʠʷʚʣʷʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʨʦʙʠʪʠ ʧʨʦʛʥʦʟʠ ʙʝʟ ʷʚʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʦʮʽʥʢʠ 

ʣʽʜʽʚ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʆʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʥʘʜʘʻ ʩʠʩʪʝʤʘʤ 

ʟʜʘʪʥʽʩʪʴ ʨʦʟʫʤʽʪʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʪʘ ʛʝʥʝʨʫʚʘʪʠ ʣʶʜʩʴʢʫ ʤʦʚʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʯʘʪ-ʙʦʪʘʭ, ʘʥʘʣʽʟʽ ʥʘʩʪʨʦʾʚ ʢʣʽʻʥʪʽʚ (sentiment analysis) ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʡ. 

ʇʨʝʜʠʢʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʩʪʦʨʠʯʥʽ ʪʘ ʧʦʪʦʯʥʽ ʜʘʥʽ ʨʘʟʦʤ ʟ ʘʣʛʦʨʠʪʤʘʤʠ ML 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʧʦʜʽʡ, ʪʘʢʠʭ ʷʢ ʦʙʩʷʛʠ ʧʨʦʜʘʞʽʚ, ʧʦʚʝʜʽʥʢʘ ʢʣʽʻʥʪʽʚ, 

ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ ʚʽʜʪʦʢʫ ʘʙʦ ʢʦʥʚʝʨʩʽʾ ʣʽʜʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ɯʉʋʇ ʥʘ ʦʩʥʦʚʽ ʐɯ ʥʘʜʘʻ ʢʦʤʧʘʥʽʷʤ ʥʠʟʢʫ ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ. ɼʦ 

ʦʩʥʦʚʥʠʭ ʥʘʣʝʞʘʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚʽʜʜʽʣʽʚ 

ʧʨʦʜʘʞʽʚ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʪʠʥʠ ʪʘ ʚʠʚʽʣʴʥʝʥʥʷ ʯʘʩʫ ʤʝʥʝʜʞʝʨʽʚ ʜʣʷ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʚʜʘʥʴ. ɿʥʘʯʥʦ ʧʦʢʨʘʱʫʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʽʚ ʪʘ ʷʢʽʩʪʴ ʧʨʠʡʥʷʪʠʭ 

ʨʽʰʝʥʴ ʟʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʧʨʝʜʠʢʪʠʚʥʠʤ ʤʦʜʝʣʷʤ. ɽʬʝʢʪʠʚʥʘ ʦʮʽʥʢʘ ʪʘ 

ʧʨʽʦʨʠʪʝʟʘʮʽʷ ʣʽʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʥʚʝʨʩʽʾ. ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ 

ʧʽʜʭʽʜ, ʰʚʠʜʢʽ ʚʽʜʧʦʚʽʜʽ ʯʝʨʝʟ ʯʘʪ-ʙʦʪʠ (ʜʦʩʪʫʧʥʽ 24/7) ʪʘ ʢʨʘʱʝ ʨʦʟʫʤʽʥʥʷ ʧʦʪʨʝʙ 

ʢʣʽʻʥʪʽʚ ʩʧʨʠʷʶʪʴ ʧʦʢʨʘʱʝʥʥʶ ʢʣʽʻʥʪʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʣʦʷʣʴʥʦʩʪʽ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʮʠʢʣʫ ʧʨʦʜʘʞʽʚ ʪʘ ʟʥʠʞʝʥʥʷ 

ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ [1, 2]. 

ʆʜʥʘʢ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʚ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʘʞʘʤʠ ʧʦʚ'ʷʟʘʥʝ ʽ ʟ ʧʝʚʥʠʤʠ 

ʚʠʢʣʠʢʘʤʠ. ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʩʥʫʶʯʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʪʘ ʧʦʪʨʝʙʘ ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʷʭ ʤʦʞʫʪʴ ʩʪʘʪʠ ʩʫʪʪʻʚʠʤ ʙʘʨ'ʻʨʦʤ. 

ʂʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʻ ʧʠʪʘʥʥʷ ʷʢʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʘʥʠʭ: ʐɯ-ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʶʪʴ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʯʠʩʪʠʭ ʪʘ ʨʝʣʝʚʘʥʪʥʠʭ ʜʘʥʠʭ, ʽʥʘʢʰʝ ʾʭ ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʫʪʴ ʥʝʪʦʯʥʠʤʠ 

ʘʙʦ ʥʘʚʽʪʴ ʰʢʽʜʣʠʚʠʤʠ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ ʥʘʜʽʡʥʫ ʩʪʨʘʪʝʛʽʶ 

ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʥʝ ʧʨʦʩʪʦ ʷʢ ʪʝʭʥʽʯʥʫ ʚʠʤʦʛʫ, ʘ ʷʢ ʩʪʨʘʪʝʛʽʯʥʫ ʧʝʨʝʜʫʤʦʚʫ ʫʩʧʽʭʫ 

ʙʫʜʴ-ʷʢʦʾ ʽʥʽʮʽʘʪʠʚʠ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʚ ʧʨʦʜʘʞʘʭ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤʠ ʻ ʧʠʪʘʥʥʷ 

ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. ʆʧʽʨ ʟʤʽʥʘʤ ʟ ʙʦʢʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʚʠʢʣʠʢʘʥʠʡ 



 

 

ʩʪʨʘʭʦʤ ʧʝʨʝʜ ʥʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʘʙʦ ʩʢʝʧʪʠʮʠʟʤʦʤ, ʚʠʤʘʛʘʻ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʟʤʽʥʘʤʠ ʪʘ ʽʥʚʝʩʪʠʮʽʡ ʫ ʥʘʚʯʘʥʥʷ. ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʤʦʞʣʠʚʦʶ 

ʫʧʝʨʝʜʞʝʥʽʩʪʶ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʥʝʧʨʦʟʦʨʽʩʪʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʅʘʨʝʰʪʽ, ʥʘʜʤʽʨʥʝ 

ʟʘʭʦʧʣʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʥʝʩʝ ʨʠʟʠʢ ʚʪʨʘʪʠ ʣʶʜʩʴʢʦʛʦ ʢʦʥʪʘʢʪʫ, ʝʤʧʘʪʽʾ ʪʘ ʜʦʚʽʨʠ ʫ 

ʚʽʜʥʦʩʠʥʘʭ ʟ ʢʣʽʻʥʪʘʤʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ B2B-ʩʝʛʤʝʥʪʽ (ʪʘʙʣ. 1). ɼʦʩʷʛʥʝʥʥʷ 

ʧʝʨʝʚʘʛ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʚʠʤʘʛʘʻ ʥʝ ʧʨʦʩʪʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ, ʘ ʾʾ ʛʨʘʤʦʪʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʨʘʚʜʽ ʮʽʥʥʠʭ, ʘ ʥʝ ʰʘʙʣʦʥʥʠʭ ʯʠ ʥʘʚ'ʷʟʣʠʚʠʭ ʚʟʘʻʤʦʜʽʡ 

[1, 2]. 

ʊʘʙʣʠʮʷ 1. ʇʝʨʝʚʘʛʠ ʪʘ ʚʠʢʣʠʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʉʋʇ ʥʘ ʦʩʥʦʚʽ ʐɯ 

ʇʝʨʝʚʘʛʠ ɺʠʢʣʠʢʠ 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ 

ʇʦʢʨʘʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ ʪʘ ʨʽʰʝʥʴ ʇʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʘʥʠʭ 

ʇʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʥʚʝʨʩʽʾ ʇʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʇʦʢʨʘʱʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʪʘ 

ʣʦʷʣʴʥʦʩʪʽ 

ʆʧʽʨ ʟʤʽʥʘʤ ʪʘ ʧʦʪʨʝʙʘ ʫ ʥʘʚʯʘʥʥʽ 

ʉʢʦʨʦʯʝʥʥʷ ʮʠʢʣʫ ʧʨʦʜʘʞʽʚ ʪʘ ʚʠʪʨʘʪ ɽʪʠʯʥʽ ʧʨʦʙʣʝʤʠ (ʫʧʝʨʝʜʞʝʥʽʩʪʴ, 

ʥʝʧʨʦʟʦʨʽʩʪʴ)  
ʈʠʟʠʢ ʚʪʨʘʪʠ ʣʶʜʩʴʢʦʛʦ ʢʦʥʪʘʢʪʫ 

ʇʨʠʩʢʦʨʝʥʠʡ ʪʝʤʧ ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ, ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʧʨʦʛʥʦʟʘʤʠ ʧʨʦ ʟʥʘʯʥʫ 

ʯʘʩʪʢʫ ʨʦʙʦʪʠ ʧʨʦʜʘʚʮʽʚ, ʱʦ ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʐɯ ʚʞʝ 

ʥʘʡʙʣʠʞʯʠʤʠ ʨʦʢʘʤʠ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʮʽ ʤʘʡʙʫʪʥʽ ʥʘʧʨʷʤʢʠ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʨʝʘʣʴʥʽʩʪʶ ʜʦʩʠʪʴ ʰʚʠʜʢʦ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʫʤʦʚʣʶʻ ʝʚʦʣʶʮʽʶ ʨʦʣʽ ʣʶʜʠʥʠ ʚ 

ʧʨʦʜʘʞʘʭ: ʫ ʤʽʨʫ ʪʦʛʦ, ʷʢ ʐɯ ʙʝʨʝ ʥʘ ʩʝʙʝ ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʨʫʪʠʥʥʽ ʟʘʚʜʘʥʥʷ, ʬʦʢʫʩ 

ʟʤʽʱʫʻʪʴʩʷ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʧʦʙʫʜʦʚʠ ʩʢʣʘʜʥʠʭ ʚʽʜʥʦʩʠʥ, ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʝʤʧʘʪʽʾ ʪʘ ʚʠʨʽʰʝʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʡ, ʜʝ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʟʘʤʽʥʥʠʤ. 

ɺʠʩʥʦʚʢʠ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʘʞʘʤʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʪʝʭʥʦʣʦʛʽʷʭ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʘʢʠʭ ʷʢ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʦʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ 

ʪʘ ʧʨʝʜʠʢʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ, ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʶʪʴ ʧʽʜʭʦʜʠ ʜʦ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ. ɺʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʫʪʠʥʥʽ ʧʨʦʮʝʩʠ, ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʛʣʠʙʦʢʫ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ ʪʘ ʦʪʨʠʤʘʪʠ ʮʽʥʥʽ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʘʡʪʠ ʟ 

ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘʜʘʻ ʢʦʤʧʘʥʽʷʤ ʟʥʘʯʥʽ ʢʦʥʢʫʨʝʥʪʥʽ 

ʧʝʨʝʚʘʛʠ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʪʘ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ. ʆʜʥʘʢ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ 

ʐɯ ʥʝʦʙʭʽʜʥʦ ʜʦʣʘʪʠ ʚʠʢʣʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʘʨʪʽʩʪʶ, ʷʢʽʩʪʶ ʜʘʥʠʭ, ʝʪʠʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ 

ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʧʝʨʩʦʥʘʣʫ. ʂʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʻ ʟʥʘʭʦʜʞʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʐɯ ʪʘ ʥʝʟʘʤʽʥʥʠʤ ʣʶʜʩʴʢʠʤ 

ʬʘʢʪʦʨʦʤ ï ʝʤʧʘʪʽʻʶ, ʢʨʝʘʪʠʚʥʽʩʪʶ ʪʘ ʟʜʘʪʥʽʩʪʶ ʙʫʜʫʚʘʪʠ ʜʦʚʽʨʯʽ ʚʽʜʥʦʩʠʥʠ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʐɯ ʦʙʽʮʷʶʪʴ ʱʝ ʙʽʣʴʰʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʩʬʝʨʽ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʘʞʘʤʠ, ʚʠʤʘʛʘʶʯʠ ʚʽʜ ʙʽʟʥʝʩʫ ʛʥʫʯʢʦʩʪʽ, ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʙʘʯʝʥʥʷ ʪʘ 

ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʽʥʥʦʚʘʮʽʡ ʫ ʨʘʤʢʘʭ ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʩʧʽʚʧʨʘʮʽ ʣʶʜʠʥʠ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʩʠʩʪʝʤ. 
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ʆʇʊʀʄɯɿɸʎɯʗ UI-ɹɯɹʃɯʆʊɽʂ ʋ ɺɽɹɿɸʉʊʆʉʋʅʂɸʍ: ʄɽʊʆɼʀ 

ʄɯʅɯʄɯɿɸʎɯɰ ʅɸɼʄɯʈʅʆɻʆ ʂʆɼʋ ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ 

ɺɽɹɿɸʉʊʆʉʋʅʂɯɺ 

ʅʝʜʴʦʰʝʚ ʄ.ɺ., ʂʠʨʠʯʝʥʢʦ ɺ. ɺ. 

ʋ ʩʫʯʘʩʥʽʡ ʚʝʙʨʦʟʨʦʙʮʽ ʦʧʪʠʤʽʟʘʮʽʷ UI-ʙʽʙʣʽʦʪʝʢ ʩʪʘʣʘ ʢʨʠʪʠʯʥʠʤ ʘʩʧʝʢʪʦʤ 

ʩʪʚʦʨʝʥʥʷ ʰʚʠʜʢʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ. ʇʦʧʨʠ ʚʩʽ ʧʝʨʝʚʘʛʠ, ʷʢʽ ʥʘʜʘʶʪʴ 

ʙʽʙʣʽʦʪʝʢʠ ʽʥʪʝʨʬʝʡʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʨʦʟʤʽʨʫ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʯʝʨʝʟ ʥʘʜʤʽʨʥʠʡ ʢʦʜ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟʫʻ ʨʽʟʥʽ ʤʝʪʦʜʠ 

ʦʧʪʠʤʽʟʘʮʽʾ UI-ʙʽʙʣʽʦʪʝʢ, ʚʢʣʶʯʘʶʯʠ ʤʽʥʽʤʽʟʘʮʽʶ ʢʦʜʫ, ʢʦʤʧʦʥʝʥʪʥʠʡ ʧʽʜʭʽʜ, 

ʘʩʠʥʭʨʦʥʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʨʦʧʦʥʫʻ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʽʶ ʟʙʽʨʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ 

ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

ʉʫʯʘʩʥʽ ʙʽʙʣʽʦʪʝʢʠ ʽʥʪʝʨʬʝʡʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʜʘʶʪʴ ʨʦʟʨʦʙʥʠʢʘʤ ʙʘʛʘʪʠʡ ʥʘʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽ ʧʨʠʚʘʙʣʠʚʠʭ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʆʜʥʘʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʙʽʙʣʽʦʪʝʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ 

ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʙʽʣʴʰʽʩʪʴ UI-ʙʽʙʣʽʦʪʝʢ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʧʦʚʥʽʩʪʶ, ʥʘʚʽʪʴ ʷʢʱʦ ʨʦʟʨʦʙʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʠʰʝ ʥʝʚʝʣʠʢʫ ʯʘʩʪʠʥʫ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʥʘʜʤʽʨʥʦʛʦ ʢʦʜʫ, ʷʢʠʡ ʥʽʢʦʣʠ 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʟʘʩʪʦʩʫʥʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʯʘʩ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʢʠ, ʩʧʦʞʠʚʘʥʥʷ ʧʘʤ'ʷʪʽ ʪʘ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʥʢʫ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʚʘ JavaScript, ʜʠʥʘʤʽʯʥʘ ʧʨʠʨʦʜʘ 

ʷʢʦʛʦ ʫʩʢʣʘʜʥʶʻ ʘʚʪʦʤʘʪʠʯʥʝ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʥʝʚʠʢʦʨʠʩʪʘʥʦʛʦ ʢʦʜʫ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʩʪʘʪʠʯʥʦ ʪʠʧʽʟʦʚʘʥʠʭ ʤʦʚ, ʜʝ ʢʦʤʧʽʣʷʪʦʨ ʤʦʞʝ ʣʝʛʢʦ ʚʠʟʥʘʯʠʪʠ ʥʝʚʠʢʦʨʠʩʪʘʥʽ 

ʬʫʥʢʮʽʾ, ʫ JavaScript ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʝ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʡ ʢʦʜ ʨʝʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, 

ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ ʟ ʜʠʥʘʤʽʯʥʠʤʠ ʽʤʧʦʨʪʘʤʠ. 

ʆʙ'ʻʜʥʘʥʥʷ (bundling) ʽ ʤʽʥʽʤʽʟʘʮʽʷ (minification) ʻ ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʽ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʶʪʴ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ. ʆʙ'ʻʜʥʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʢʽʣʴʢʘ ʬʘʡʣʽʚ ʚ ʦʜʠʥ, ʱʦ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ HTTP-ʟʘʧʠʪʽʚ ʜʦ ʩʝʨʚʝʨʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʧʨʠʰʚʠʜʰʫ ̒ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʢʠ ʥʘ 50% [1]. 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ UI-ʙʽʙʣʽʦʪʝʢ ʥʘʡʧʦʪʫʞʥʽʰʠʤ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʻ Tree 

Shaking [2], ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʜʘʣʷʪʠ ʥʝʚʠʢʦʨʠʩʪʘʥʠʡ ʢʦʜ ʧʽʜ ʯʘʩ ʟʙʽʨʢʠ ʟʘʩʪʦʩʫʥʢʫ. ʎʝʡ 

ʤʝʪʦʜ ʧʨʘʮʶʻ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʩʪʘʪʠʯʥʠʭ ʽʤʧʦʨʪʽʚ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ, ʚʠʟʥʘʯʘʶʯʠ, ʷʢʠʡ ʢʦʜ 

ʨʝʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʘ ʷʢʠʡ ʤʦʞʥʘ ʙʝʟʧʝʯʥʦ ʚʠʜʘʣʠʪʠ. Tree Shaking 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʜʫʣʽʚ ʫ ʩʪʘʥʜʘʨʪʽ JavaScript ES6 ʟ ʩʪʘʪʠʯʥʠʤʠ 

ʽʤʧʦʨʪʘʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʽʥʩʪʨʫʤʝʥʪʘʤ ʟʙʽʨʢʠ (ʷʢ Webpack, Rollup, Vite) 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʚʢʣʶʯʘʪʠ ʜʦ ʬʽʥʘʣʴʥʦʾ ʟʙʽʨʢʠ ʣʠʰʝ ʪʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʜʽ. ʆʜʥʘʢ Tree Shaking ʤʘʻ ʦʙʤʝʞʝʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʜʠʥʘʤʽʯʥʦʶ 

ʧʨʠʨʦʜʦʶ JavaScript ï Tree Shaking ʥʝ ʝʬʝʢʪʠʚʥʠʡ ʧʨʠ ʨʦʙʦʪʽ ʟ ʜʠʥʘʤʽʯʥʠʤʠ ʽʤʧʦʨʪʘʤʠ 

ʘʙʦ ʢʦʣʠ ʢʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻ, ʛʣʦʙʘʣʴʥʽ ʦʙ'ʻʢʪʠ ʘʙʦ ʨʝʬʣʝʢʩʽʶ ʪʘ ʧʦʪʨʝʙʫʻ ʨʦʟʜʽʣʝʥʥʷ ʢʦʜʫ 

ʥʘ ʯʘʩʪʠʥʠ. ʈʦʟʜʽʣʝʥʥʷ ʢʦʜʫ ʥʘ ʯʘʩʪʠʥʠ (Code Splitting) ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʠʪʠ ʚʠʭʽʜʥʠʡ ʢʦʜ 

ʥʘ ʤʝʥʰʽ ʯʘʩʪʠʥʠ (chunks), ʷʢʽ ʤʦʞʫʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠʩʷ ʟʘ ʧʦʪʨʝʙʦʶ. ʎʝ ʟʤʝʥʰʫʻ ʨʦʟʤʽʨ 

ʚʠʭʽʜʥʠʭ ʬʘʡʣʽʚ ʽ ʧʨʠʩʢʦʨʶʻ ʯʘʩ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʥʢʫ. UI-ʙʽʙʣʽʦʪʝʢʠ 

ʨʦʟʜʽʣʷʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ, ʷʢʽ ʧʦʪʽʤ ʤʦʞʥʘ ʧʨʦʽʛʥʦʨʫʚʘʪʠ ʧʽʜ ʯʘʩ ʟʙʽʨʢʠ 

ʚʝʙʟʘʩʪʦʩʫʥʢʘ. 

ɹʽʣʴʰʽʩʪʴ UI-ʙʽʙʣʽʦʪʝʢ ʧʦʢʣʘʜʘʶʪʴʩʷ ʫ ʩʚʦʾʡ ʧʨʠʨʦʜʽ ʥʘ ʨʝʬʣʝʢʩʽʶ [3], 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʦʚʥʽʰʥʽ ʨʝʢʚʽʟʠʪʠ (props), ʷʢʽ ʢʝʨʫʶʪʴ ʧʦʚʝʜʽʥʢʦʶ ʪʘ ʟʦʚʥʽʰʥʽʤ 

ʚʠʛʣʷʜʦʤ ʢʦʤʧʦʥʝʥʪʘ. ʍʦʯʘ ʙʽʣʴʰʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʨʝʢʚʽʟʠʪʽʚ ʟʘʜʘʶʪʴʩʷ ʫ ʢʦʜʽ ʜʦ ʟʙʽʨʢʠ 

ʜʦʜʘʪʢʽʚ ʽ ʻ ʩʪʘʪʠʯʥʠʤʠ, ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ ʷʢ Tree Shaking ʥʝ ʤʦʞʫʪʴ ʚʠʜʘʣʷʪʠ ʟʘʡʚʽ 



 

 

ʯʘʩʪʠʥʠ ʟ ʢʦʤʧʦʥʝʥʪʽʚ. ʉʘʤʽ ʢʦʤʧʦʥʝʥʪʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʽʩʪʷʪʴ ʙʝʟʣʽʯ 

ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ ʩʪʚʦʨʶʻ ʙʘʛʘʪʦ ʟʘʡʚʦʛʦ ʢʦʜʫ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ ʫ ʙʨʘʫʟʝʨʽ, 

ʦʩʦʙʣʠʚʦ ʱʦ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʩʪʦʨʽʥʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʩʷʪʢʠ ʘʙʦ ʩʦʪʥʽ.  

ʇʨʦʧʦʥʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ ʤʝʪʦʜ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʚʭʽʜʥʠʭ 

ʨʝʢʚʽʟʠʪʽʚ ʽ ʧʦʙʫʜʦʚʠ ʢʦʜʫ ʢʦʤʧʦʥʝʥʪʘ ʟʘʣʝʞʥʦ ʚʽʜ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʟʙʽʨʢʠ 

ʚʝʙʟʘʩʪʦʩʫʥʢʘ. ʊʘʢʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʥʘ ʥʘʟʠʚʘʪʠ ʚʽʨʪʫʘʣʴʥʠʤʠ. ʇʨʠʥʮʠʧ ʛʝʥʝʨʫʚʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʘ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 1. ʇʣʘʛʽʥ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʙʠʨʘʥʥʷ ʷʢ Webpack, Rollup, 

Vite ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʪʘʢʽ ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ: ʢʦʜ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘʥʘʣʽʟʘʪʦʨ 

ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʛʝʥʝʨʘʪʦʨ (renderer) ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʠʢʦʥʘʚʝʮʴ ʪʘ 

ʦʧʪʠʤʽʟʘʪʦʨ ʢʦʜʫ, ʘʥʘʣʽʟʘʪʦʨ ʚʭʽʜʥʦʛʦ ʢʦʜʫ ʚʝʙʟʘʩʪʦʩʫʥʢʘ ʪʘ ʪʨʘʥʩʣʷʪʦʨ ʚʭʽʜʥʦʛʦ ʢʦʜʫ. 

ɼʣʷ ʧʨʦʛʨʘʤʽʩʪʘ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʡʦʤʠʤ, ʩʭʦʞʠʤ ʥʘ ʧʨʦʮʝʩ 

ʨʦʟʨʦʙʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ UI-ʙʽʙʣʽʦʪʝʢʠ. ɺʠʭʽʜʥʽ ʬʘʡʣʠ ʤʘʶʪʴ ʤʘʣʝʥʴʢʠʡ ʽ ʧʨʦʩʪʠʡ 

ʚʠʛʣʷʜ, ʥʘʯʝ ʢʦʤʧʦʥʝʥʪʠ ʩʪʚʦʨʠʣʠ ʟ ʥʫʣʷ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜ ʧʦʪʨʝʙʠ ʚʝʙʟʘʩʪʦʩʫʥʢʘ.  

 ɹʝʟ ʚʽʨʪʫʘʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ 

ɿ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ 1000 1000 

ʂʽʣʴʢʽʩʪʴ ʫʥʽʢʘʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ 

8 8  

ʂʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ 

ʚʭʽʜʥʦʛʦ ʢʦʜʫ 

5357 1682 

ʈʦʟʤʽʨ JS ʬʘʡʣʫ 30.0 kB 28.5 kb 

ʏʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ (preset 

fast 4G) 

665 ms 543 ms 

FCP 271 ms 275 ms 

Memory usage 38.9 mb 28 mb 

ʊʘʙʣʠʮʷ 1 ï ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʦʙʢʠ ʬʦʨʤʠ ʘʚʪʦʨʠʟʘʮʽʾ ʟ ʥʫʣʷ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʜʘʪʢʦʚʫ ʦʧʪʠʤʽʟʘʮʽʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʟʙʽʨʢʠ ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ 

ʢʦʜʫ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʧʠʩʘʪʠ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʧʘʤᾷʷʪʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Anderson R. Bundling and Minification [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / Anderson 

Rick. ï 2022. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://learn.microsoft.com/uk-

ua/aspnet/mvc/overview/performance/bundling-and-minification  

2. Hendriks F. How To Make Tree Shakeable Libraries [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

Fran­ois Hendriks. ï 2021. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://blog.theodo.com/2021/04/library-tree-shaking/  

3. Mr§z M. Component-based UI Web Development / Marcel Mr§z ï 2019. 
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ʋɼʂ 004.42 

ʉʊʈɸʊɽɻɯʗ ʉʊɺʆʈɽʅʅʗ ʊɸ ʈʆɿɺʀʊʂʋ ʂɸɺôʗʈʅɯ 

ʇʘʣʘʤʘʨʯʫʢ ɸ.ɺ., ɸʬʘʥʘʩʴʻʚʘ ʂ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ʄ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ, ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ 

ʜʠʥʘʤʽʯʥʦʛʦ ʩʪʠʣʶ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʻ ʢʫʣʴʪʫʨʘ 

ʩʧʦʞʠʚʘʥʥʷ ʢʘʚʠ. ʂʘʚôʷʨʥʽ ʩʪʘʶʪʴ ʥʝ ʣʠʰʝ ʤʽʩʮʝʤ ʜʣʷ ʧʨʠʜʙʘʥʥʷ ʥʘʧʦʾʚ, ʘ ʡ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʦʩʪʦʨʦʤ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ, ʨʦʙʦʪʠ, ʥʘʚʯʘʥʥʷ ʪʘ ʚʽʜʧʦʯʠʥʢʫ. ʅʘ 

ʮʴʦʤʫ ʪʣʽ ʟʨʦʩʪʘʻ ʽʥʪʝʨʝʩ ʜʦ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʢʘʚôʷʨʝʥʴ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʙʽʟʥʝʩʫ [1,2]. 

ɺʦʜʥʦʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʚ ʮʴʦʤʫ ʩʝʛʤʝʥʪʽ, ʱʦ 

ʬʦʨʤʫʻ ʧʦʪʨʝʙʫ ʚ ʯʽʪʢʦ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʘʚʦʚʦʛʦ ʙʽʟʥʝʩʫ [3]. ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʨʦʟʨʦʙʢʫ ʝʬʝʢʪʠʚʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʢʘʚôʷʨʥʽ, ʜʘʻ ʟʤʦʛʫ ʢʦʤʧʣʝʢʩʥʦ ʚʨʘʭʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ, 

ʫʧʨʘʚʣʽʥʩʴʢʽ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʽ ʯʠʥʥʠʢʠ, ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʦʚʦʛʦ ʟʘʢʣʘʜʫ ʥʘ ʨʠʥʢʫ [4]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʬʦʨʤʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʘʚôʷʨʥʽ Coffee 

Beans ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ, ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʢʣʶʯʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʘʜʘʧʪʘʮʽʶ ʜʦ 

ʟʘʧʠʪʽʚ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʢʘʚôʷʨʥʽ ʚ ʫʤʦʚʘʭ 

ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʞʠʚʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʮʝʩ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʢʘʚôʷʨʥʽ ʷʢ ʩʫʙôʻʢʪʘ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʧʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ, 

ʟʘʧʫʩʢ, ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ, ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ ʪʘ ʘʜʘʧʪʘʮʽʶ ʜʦ ʫʤʦʚ ʨʠʥʢʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʩʪʨʫʢʪʫʨʠ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʮʠʬʨʦʚʽ ʨʽʰʝʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʧʫʩʢʫ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʢʘʚôʷʨʥʽ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʨʠʥʢʫ ʢʘʚôʷʨʝʥʴ ʫ ʤʽʩʪʽ, ʜʝ ʧʣʘʥʫʻʪʴʩʷ ʚʽʜʢʨʠʪʪʷ Coffee Beans, 
ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʫʨʝʥʪʽʚ, ʬʦʨʤʘʪʽʚ ʟʘʢʣʘʜʽʚ ʽ ʩʧʦʞʠʚʯʠʭ ʫʧʦʜʦʙʘʥʴ; 

¶ ɺʠʟʥʘʯʠʪʠ ʧʦʪʨʝʙʠ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʥʘ ʦʩʥʦʚʽ 

ʦʧʠʪʫʚʘʥʴ ʽ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʜʞʝʨʝʣ; 

¶ ʇʦʙʫʜʫʚʘʪʠ ʜʽʘʛʨʘʤʫ ɻʘʥʪʘ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʝʪʘʧʽʚ ʟʘʧʫʩʢʫ ʢʘʚôʷʨʥʽ, ʩʪʨʦʢʽʚ 
ʚʠʢʦʥʘʥʥʷ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʟʘʜʘʯʘʤʠ; 

¶ ʇʨʦʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʽʶ ʦʩʥʦʚʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ (ʟʘʤʦʚʣʝʥʥʷ, 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʧʦʩʪʘʯʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ) ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʜʝʪʘʣʽʟʘʮʽʾ; 

¶ ʉʪʚʦʨʠʪʠ Use Case-ʜʽʘʛʨʘʤʠ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʮʝʥʘʨʽʾʚ ʚʟʘʻʤʦʜʽʾ ʢʣʽʻʥʪʽʚ, 

ʧʝʨʩʦʥʘʣʫ ʪʘ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ; 

¶ ʈʦʟʨʦʙʠʪʠ ʤʦʜʝʣʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ (DFD) ʜʣʷ ʢʣʶʯʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ 
ʟʘʢʫʧʽʚʣʷ ʧʨʦʜʫʢʮʽʾ, ʦʙʨʦʙʢʘ ʟʘʤʦʚʣʝʥʴ ʽ ʢʣʽʻʥʪʩʴʢʘ ʚʟʘʻʤʦʜʽʷ; 

¶ ʇʦʙʫʜʫʚʘʪʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʣʦʛʽʢʠ ʨʦʙʦʪʠ 

ʮʠʬʨʦʚʦʾ ʩʠʩʪʝʤʠ ʢʘʚôʷʨʥʽ; 

¶ ɺʠʢʦʥʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ: ʽʥʚʝʩʪʠʮʽʾ, 
ʚʠʪʨʘʪʠ, ʧʨʠʙʫʪʦʢ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ; 

¶ ʆʧʪʠʤʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʝʨʩʦʥʘʣʫ, ʩʢʣʘʩʪʠ ʛʨʘʬʽʢʠ ʟʤʽʥ ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʥʦʛʦ ʧʦʧʠʪʫ; 

¶ ʈʦʟʨʦʙʠʪʠ ʧʨʠʢʣʘʜ ʢʦʜʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʝʙ ʫ ʧʨʦʜʫʢʪʘʭ 
ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʦʢʫ ʟʘʤʦʚʣʝʥʴ. 



 

 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʘʥʦ ʩʠʩʪʝʤʥʠʡ 

ʘʥʘʣʽʟ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʢʘʚôʷʨʥʽ, ʤʝʪʦʜʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ (DFD, UML) ʜʣʷ ʧʦʙʫʜʦʚʠ ʣʦʛʽʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, 

ʘ ʪʘʢʦʞ ʝʣʝʤʝʥʪʠ ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʚʝʩʪʠʮʽʡ, ʧʨʠʙʫʪʢʦʚʦʩʪʽ 

ʪʘ ʪʦʯʢʠ ʙʝʟʟʙʠʪʢʦʚʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʟʚʦʣʠʣʦ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, ʩʪʚʦʨʠʪʠ ʛʨʘʬʽʢʠ ʟʘʧʫʩʢʫ ʪʘ ʟʤʦʜʝʣʶʚʘʪʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʚʟʘʻʤʦʜʽʶ ʽʟ ʟʘʤʦʚʣʝʥʥʷʤʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʽ ʢʣʽʻʥʪʘʤʠ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ʉʬʦʨʤʦʚʘʥʦ ʝʪʘʧʠ ʟʘʧʫʩʢʫ ʢʘʚôʷʨʥʽ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʩʪʨʦʢʽʚ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʩʽʙ 
(ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ɻʘʥʪʘ); 

¶ ʇʦʙʫʜʦʚʘʥʦ Use Case-ʜʽʘʛʨʘʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʟʘʻʤʦʜʽʶ ʢʣʽʻʥʪʘ, ʨʦʙʽʪʥʠʢʘ 

ʽ ʧʽʜʧʨʠʻʤʮʷ ʟ ʚʝʙ-ʩʠʩʪʝʤʦʶ ʢʘʚôʷʨʥʽ; 

¶ ʈʦʟʨʦʙʣʝʥʦ DFD-ʜʽʘʛʨʘʤʠ ʜʣʷ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʟʘʤʦʚʣʝʥʴ, ʟʘʢʫʧʽʚʣʽ ʧʨʦʜʫʢʮʽʾ 

ʪʘ ʦʙʨʦʙʢʠ ʚʽʜʛʫʢʽʚ ʢʣʽʻʥʪʽʚ; 

¶ ʉʪʚʦʨʝʥʦ UML-ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʣʦʛʽʢʫ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʦʙʣʽʢʫ 

ʧʨʦʜʫʢʪʽʚ; 

¶ ɿʜʽʡʩʥʝʥʦ ʬʽʥʘʥʩʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʨʪʦʚʠʭ ʚʠʪʨʘʪ, ʱʦʤʽʩʷʯʥʠʭ ʜʦʭʦʜʽʚ, 
ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʪʘ ʪʦʯʢʠ ʙʝʟʟʙʠʪʢʦʚʦʩʪʽ; 

¶ ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʬʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 
ʧʽʜʨʘʭʫʥʦʢ ʧʦʪʨʝʙ ʫ ʧʨʦʜʫʢʪʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʤʦʚʣʝʥʴ ʥʘ ʜʝʥʴ; 

¶ ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ CRM-ʩʠʩʪʝʤʠ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ 

ʢʣʽʻʥʪʽʚ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʣʦʷʣʴʥʦʩʪʽ [3]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʦ ʟʘʧʫʩʪʠʪʠ ʢʘʚôʷʨʥʶ Coffee 

Beans, ʘʣʝ ʡ ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʫ ʜʣʷ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʙʽʟʥʝʩʫ, ʟʤʝʥʰʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʾ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ [4]. 

ɺʠʩʥʦʚʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʩʪʨʘʪʝʛʽʶ ʩʪʚʦʨʝʥʥʷ ʢʘʚôʷʨʥʽ 

Coffee Beans, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʙʽʟʥʝʩ-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ DFD- ʽ UML-ʜʽʘʛʨʘʤ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʽ ʣʦʛʽʢʠ ʩʠʩʪʝʤʠ, ʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʇʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʪʨʘʪʝʛʽʾ ʟʘʙʝʟʧʝʯʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʢʘʚôʷʨʥʽ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʠʥʢʫ ʪʘ ʩʧʨʠʷʪʠʤʝ ʾʾ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ [1,2]. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Poster POS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çɹʽʟʥʝʩ-ʧʣʘʥ ʢʘʚ'ʷʨʥʽ ʫ 2025 ʨʦʮʽ - 

ʧʨʠʢʣʘʜ ʽʟ ʨʦʟʨʘʭʫʥʢʘʤʠè ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://joinposter.com/ua/post/biznes-plan-

kavyarni?utm_source= (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

2. ɹʽʟʥʝʩ-ʧʣʘʥ ʢʘʚ'ʷʨʥʽ: ʧʨʠʢʣʘʜ ʽʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʫ 2024 ʨʦʮʽ. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://smartcafe.com.ua/infocentr/biznes-plan-kavyarni-priklad-

iz-rozrahunkami?utm_source= (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

3. ɹʽʟʥʝʩ-ʧʣʘʥ ʪʘ ʯʝʢ ʣʠʩʪ: ʷʢ ʚʽʜʢʨʠʪʠ ʢʘʚ'ʷʨʥʶ ʚ ʋʢʨʘʾʥʽ ʟ ʥʫʣʷ. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  https://proriat.com/uk/biznes-plan-ta-chek-list-yak-

vidkriti -kavyarnyu-v-ukrayini-z-nulya/?utm_source= (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʢʘʚ'ʷʨʥʽ. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://naukam.triada.in.ua/index.php/ko%2012%20nferentsiji/55-

dvadtsyat-p-yata-vseukrajinska-praktichno-piznavalna-internet-konferentsiya/645-

doslidzhennya-metodiv-optimizatsiji-biznes-protsesiv-kav-yarni?utm_source= (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 16.04.2025).  
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ʉɸʁʊ, ʗʂ ɽʃɽʄɽʅʊ ʈɽɸʃɯɿɸʎɯɰ ʉʊʈɸʊɽɻɯɰ ʈʆɿɺʀʊʂʋ ʂɸɺôʗʈʅɯ 

ʋʩʽʢ ɺ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ʄ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʚ ʋʢʨʘʾʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʛʘʣʫʟʽ 

ʟʘʢʣʘʜʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʂʘʚôʷʨʥʽ, ʷʢ ʦʜʥʘ ʟ ʥʘʡʜʠʥʘʤʽʯʥʽʰʠʭ ʬʦʨʤ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ, 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ, ʢʫʣʴʪʫʨʠ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ 

ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʚʝʙʨʝʩʫʨʩʽʚ ð ʩʘʡʪʽʚ, ʷʢʽ ʥʝ ʣʠʰʝ ʽʥʬʦʨʤʫʶʪʴ, ʘ ʡ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʢʣʽʻʥʪʘʤʠ, 

ʧʽʜʚʠʱʫʶʯʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʘʚôʷʨʥʽ [1]. ɺʝʙʩʘʡʪ ʨʘʟʦʤ ʟ ʙʘʟʦʶ ʜʘʥʠʭ 

ʬʦʨʤʫʶʪʴ ʻʜʠʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ, 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʡ ʧʦʢʨʘʱʠʪʠ ʢʣʽʻʥʪʩʴʢʠʡ ʜʦʩʚʽʜ. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʢʘʚôʷʨʥʽ ʷʢ ʩʫʙôʻʢʪʘ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʋ 

ʩʫʯʘʩʥʦʤʫ ʜʽʣʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʘʚôʷʨʥʷ ʥʝ ʣʠʰʝ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʟʘʢʣʘʜʫ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʡ ʚʠʩʪʫʧʘʻ ʝʣʝʤʝʥʪʦʤ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʽʩʮʝʤ 

ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʩʢʣʘʜʦʚʦʶ ʢʨʝʘʪʠʚʥʦʾ ʝʢʦʥʦʤʽʢʠ. ɰʾ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʛʥʫʯʢʝ ʫʧʨʘʚʣʽʥʥʷ, ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʩʝʨʚʽʩʫ ʪʘ ʟʤʽʮʥʠʪʠ ʟʚôʷʟʦʢ 

ʟ ʢʣʽʻʥʪʘʤʠ. 

 ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ð ʚʝʙʩʘʡʪ ʽ ʙʘʟʘ ʜʘʥʠʭ ʷʢ ʢʣʶʯʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ɯʉ ʢʘʚôʷʨʥʽ 

Coffee Beans. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ɯʊ-ʨʽʰʝʥʴ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʢʘʚôʷʨʥʽ Coffee Beans, ʟʦʢʨʝʤʘ ʚʝʙʩʘʡʪʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ 

ʜʘʥʠʭ[2]. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

¶ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʣʴ ʚʝʙʩʘʡʪʫ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ; 

¶ ʚʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʧʦʚʥʝʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʫ ʚʝʙʨʝʩʫʨʩʫ; 

¶ ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ; 

¶ ʨʦʟʨʦʙʠʪʠ ʩʪʨʫʢʪʫʨʫ ɹɼ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ, ʟʘʧʘʩʘʤʠ, ʟʘʤʦʚʣʝʥʥʷʤʠ ʽ 

ʧʦʩʪʘʯʘʥʥʷʤʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʩʫʯʘʩʥʠʭ 

ʧʽʜʭʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʛʣʠʙʰʝ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʦʢʨʝʤʘ, 

ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʢʘʚʦʚʦʛʦ ʙʽʟʥʝʩʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʊ-ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʚʝʙʨʝʩʫʨʩʽʚ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʚʝʙʩʘʡʪʽʚ ʢʘʚôʷʨʝʥʴ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʪʠʧʦʚʠʭ 

ʬʫʥʢʮʽʡ, ʪʨʝʥʜʽʚ ʫ ʜʠʟʘʡʥʽ, ʟʨʫʯʥʦʩʪʽ ʥʘʚʽʛʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʫ. 

ɿʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʽʜʩʠʩʪʝʤʘʤʠ (ʚʝʙʽʥʪʝʨʬʝʡʩ, ʙʘʟʘ 

ʜʘʥʠʭ) ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʢʘʚôʷʨʥʽ. ʄʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ, ʾʾ ʪʘʙʣʠʮʴ, ʘʪʨʠʙʫʪʽʚ ʽ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʥʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʮʽʣʽʩʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʝʙʩʘʡʪ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʩʫʚʘʥʥʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ ʜʣʷ ʢʘʚôʷʨʥʽ. ɺʽʥ ʤʘʻ 

ʚʢʣʶʯʘʪʠ ʥʝ ʣʠʰʝ ʦʩʥʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ (ʤʝʥʶ, ʢʦʥʪʘʢʪʠ, ʨʦʟʪʘʰʫʚʘʥʥʷ), ʘ ʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ ʦʥʣʘʡʥ-ʟʘʤʦʚʣʝʥʥʷ, ʦʩʦʙʠʩʪʠʡ ʢʘʙʽʥʝʪ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʨʝʻʩʪʨʘʮʽʷ ʢʣʽʻʥʪʽʚ ʽ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ. ɯʥʪʝʛʨʘʮʽʷ ʟ ʩʦʮʽʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʘ ʨʦʟʜʽʣʠ ʟ 

ʥʦʚʠʥʘʤʠ ʘʙʦ ʙʣʦʛʦʤ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʧʦʩʪʽʡʥʦʾ ʢʣʽʻʥʪʩʴʢʦʾ ʙʘʟʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʩʘʡʪʫ ʢʘʚôʷʨʥʽ Coffee Beans ʦʭʦʧʣʶʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ 

ʨʦʟʜʽʣʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ: ʛʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ, ʤʝʥʶ, ʦʥʣʘʡʥ-

ʟʘʤʦʚʣʝʥʥʷ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʢʣʘʜ, ʢʘʨʪʫ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʬʦʨʤʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ 



 

 

ʦʩʦʙʠʩʪʠʡ ʢʘʙʽʥʝʪ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʧʽʜʪʨʠʤʫʻ ʧʦʟʠʪʠʚʥʠʡ 

ʽʤʽʜʞ ʙʨʝʥʜʫ. 

ʈʦʟʨʦʙʢʘ ʙʘʟʠ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʢʣʶʯʦʚʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʢʘʚôʷʨʥʽ, 

ʚʢʣʶʯʘʶʯʠ ʦʙʣʽʢ ʧʝʨʩʦʥʘʣʫ, ʟʘʧʘʩʽʚ, ʧʦʩʪʘʯʘʥʴ ʽ ʟʘʤʦʚʣʝʥʴ ʢʣʽʻʥʪʽʚ [3]. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʟʤʝʥʰʫʶʪʴʩʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʚʠʪʨʘʪʠ, ʟʥʠʞʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ɯʥʪʝʛʨʘʮʽʷ ʚʝʙʩʘʡʪʫ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʫʘʣʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʧʦʢʨʘʱʫʻ ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ ʪʘ ʜʦʟʚʦʣʷʻ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. [4]. 

ʄʦʜʝʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʢʘʚôʷʨʥʽ ʩʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʛʥʫʯʢʽʩʪʴ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ 

ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʟʤʽʥ ʨʠʥʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʢʘʚôʷʨʥʝʶ, 

ʧʽʜʚʠʱʫʚʘʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʙʽʟʥʝʩʫ. 

ɺʠʩʥʦʚʢʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʘʡʪʫ ʪʘ ʙʘʟʠ ʜʘʥʠʭ ʷʢ ʩʢʣʘʜʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʢʘʚôʷʨʥʽ Coffee Beans ʻ ʚʘʛʦʤʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʮʠʬʨʦʚʽʟʘʮʽʾ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʥʫʪʨʽʰʥʽ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ, ʦʙʣʽʢʫ ʪʘ ʚʟʘʻʤʦʜʽʾ 

ʟ ʢʣʽʻʥʪʘʤʠ, ʘʣʝ ʡ ʬʦʨʤʫʚʘʪʠ ʩʪʽʡʢʽ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʥʘ ʨʠʥʢʫ. ɿʘʚʜʷʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʫʯʘʩʥʦʛʦ ʚʝʙʨʝʩʫʨʩʫ ʢʘʚôʷʨʥʷ ʦʪʨʠʤʫʻ ʝʬʝʢʪʠʚʥʠʡ ʢʘʥʘʣ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʣʦʷʣʴʥʦʩʪʽ ʢʣʽʻʥʪʽʚ. 

ɹʘʟʘ ʜʘʥʠʭ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʩʪʫʧʘʻ ʦʩʥʦʚʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʬʫʥʢʮʽʡ: 

ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ ʪʦʯʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʣʽʢ ʧʝʨʩʦʥʘʣʫ, ʟʘʣʠʰʢʽʚ ʧʨʦʜʫʢʮʽʾ, 

ʧʦʩʪʘʯʘʥʴ ʽ ʢʣʽʻʥʪʩʴʢʠʭ ʟʘʤʦʚʣʝʥʴ. ʎʝ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢʠ ʧʦʤʠʣʦʢ ʽ ʟʘʙʝʟʧʝʯʫʻ ʦʧʝʨʘʪʠʚʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɸʢʘʩʪʝʣʦʚʘ ɸ. ɹʽʟʥʝʩ-ʧʣʘʥ ʢʘʚ'ʷʨʥʽ ʫ 2025 ʨʦʮʽ ï ʧʨʠʢʣʘʜ ʽʟ ʨʦʟʨʘʭʫʥʢʘʤʠ 

ï Poster POS. Poster POS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://joinposter.com/ua/post/biznes-plan-kavyarni (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

2. ɹʽʟʥʝʩ-ʧʣʘʥ ʪʘ ʯʝʢ ʣʠʩʪ: ʷʢ ʚʽʜʢʨʠʪʠ ʢʘʚ'ʷʨʥʶ ʚ ʋʢʨʘʾʥʽ ʟ ʥʫʣʷ. Proriat 

Hospitality Partners [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://proriat.com/uk/biznes-plan-ta-chek-list-yak-vidkriti -kavyarnyu-v-ukrayini-z-nulya/ 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

3. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʢʘʚ'ʷʨʥʽ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://naukam.triada.in.ua/index.php/ko 12 

nferentsiji/55-dvadtsyat-p-yata-vseukrajinska-praktichno-piznavalna-internet-

konferentsiya/645-doslidzhennya-metodiv-optimizatsiji-biznes-protsesiv-kav-yarni (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

4. ɹʨʦʜʝʪʩʢʽ ɺ. ʗʢ ʚʽʜʢʨʠʪʠ ʢʘʚ'ʷʨʥʶ. ʑʦ ʧʦʪʨʽʙʥʦ ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʢʘʚʦʚʦʛʦ 

ʙʽʟʥʝʩʫ | ɹʣʦʛ CRM Appointer. Appointer. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ:https://appointer.ua/blog/yak-vidkrity-vlasnu-kavyarnyu-v-ukraini-skilkiïtse-

koshtue-i-sho-potribno/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

  

https://joinposter.com/ua/post/biznes-plan-kavyarni?utm_source=%20
https://proriat.com/uk/biznes-plan-ta-chek-list-yak-vidkriti-kavyarnyu-v-ukrayini-z-nulya/?utm_source=%20
https://naukam.triada.in.ua/index.php/ko%2012%20nferentsiji/55-dvadtsyat-p-yata-vseukrajinska-praktichno-piznavalna-internet-konferentsiya/645-doslidzhennya-metodiv-optimizatsiji-biznes-protsesiv-kav-yarni?utm_source=%20
https://naukam.triada.in.ua/index.php/ko%2012%20nferentsiji/55-dvadtsyat-p-yata-vseukrajinska-praktichno-piznavalna-internet-konferentsiya/645-doslidzhennya-metodiv-optimizatsiji-biznes-protsesiv-kav-yarni?utm_source=%20
https://naukam.triada.in.ua/index.php/ko%2012%20nferentsiji/55-dvadtsyat-p-yata-vseukrajinska-praktichno-piznavalna-internet-konferentsiya/645-doslidzhennya-metodiv-optimizatsiji-biznes-protsesiv-kav-yarni?utm_source=%20
https://appointer.ua/blog/yak-vidkrity-vlasnu-kavyarnyu-v-ukraini-skilki–tse-koshtue-i-sho-potribno/
https://appointer.ua/blog/yak-vidkrity-vlasnu-kavyarnyu-v-ukraini-skilki–tse-koshtue-i-sho-potribno/


 

 

ʋɼʂ 004.93 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʇɽʈʉʆʅɸʃʋ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʆɹʃʀʏ 

ʅʘʟʘʨʯʫʢ ʆ.ɺ., ʥʘʫʢ. ʢʝʨʽʚʥʠʢ ʈʫʜʝʥʩʴʢʠʡ ʈ.ɸ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʧʦʪʨʝʙʫʻ 

ʽʥʪʝʛʨʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ (Data Mining). ʋ ʧʨʦʻʢʪʽ ʨʝʘʣʽʟʦʚʘʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʦʙʣʽʢʫ ʪʘ 

ʘʥʘʣʽʟʫ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ Data Mining ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʩʪʘʣʦ ʬʦʨʤʫʚʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

AccessEvents.csv ʟ ʨʝʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʘ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʯʘʩ ʧʨʦʭʦʜʫ, 

ʤʝʪʦʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʫʩʧʽʰʥʽʩʪʴ ʧʨʦʭʦʜʫ ʪʘ ʧʨʠʩʪʨʦʾ. ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ 

ʘʥʘʣʽʟʫ, ʨʦʟʨʦʙʣʝʥʦ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Microsoft SQL Server. ʉʭʦʚʠʱʝ 

ʜʘʥʠʭ ʜʝ ʧʦʙʫʜʦʚʘʥʦ ʤʦʜʝʣʴ ʟʦʨʷʥʦʾ ʩʭʝʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. ɺʦʥʘ ʚʢʣʶʯʘʻ 

ʪʘʙʣʠʮʶ ʬʘʢʪʽʚ FactAccessEvents ʽ ʰʽʩʪʴ ʚʠʤʽʨʽʚ, ʟʦʢʨʝʤʘ DimEmployees, DimDevices, 

DimTime [1]. 

 
ʈʠʩ. 1 ʉʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ 

ɼʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ 

ʤʝʪʦʜʦʤ ʥʘʾʚʥʦʛʦ ɹʘʻʩʘ. ʄʝʪʦʶ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʫʩʧʽʰʥʦʛʦ 

ʧʨʦʭʦʜʫ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ (ʯʝʨʝʟ ʣʦʢʘʮʽʾ ʪʘ ʧʨʠʩʪʨʦʾ). ʅʘ ʦʩʥʦʚʽ 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʽʤʦʚʽʨʥʦʩʪʝʡ (IsSuccessful=True) ʪʘ (IsSuccessful=False) ʧʨʠʩʪʨʦʾ ʪʘ ʣʦʢʘʮʽʾ 

ʙʫʣʦ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʥʘ ʜʚʘ ʢʣʘʩʠ: ʚʠʩʦʢʘ ʫʩʧʽʰʥʽʩʪʴ (H) ʪʘ ʥʠʟʴʢʘ ʫʩʧʽʰʥʽʩʪʴ (L). ɼʘʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ çʩʣʘʙʢʽè ʤʽʩʮʷ ʩʠʩʪʝʤʠ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ ʨʽʚʝʥʴ 

ʙʝʟʧʝʢʠ ʪʘ ʚʠʷʚʠʪʠ ʥʘʡʢʨʘʱʽ ʢʦʤʙʽʥʘʮʽʾ ʧʨʠʩʪʨʦʾʚ ʥʘ ʨʽʟʥʠʭ ʣʦʢʘʮʽʷʭ 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 2 ʨʝʟʫʣʴʪʘʪʽ ʧʦʙʫʜʦʚʘʥʦ 

ʟʚʽʪʠ ʫ ʚʠʛʣʷʜʽ DataGridView, ʱʦ ʧʦʢʘʟʫʶʪʴ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ 

ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʭʦʜʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ ʢʣʘʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʚʠʩʦʢʠʡ/ʥʠʟʴʢʠʡ). ɼʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ, ʘʥʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʫ Power BI ʟʘ 

ʜʦʧʦʤʦʛʦʶ Python Visual (ʨʠʩʫʥʦʢ 3). ʆʙʠʜʚʘ ʧʽʜʭʦʜʠ ʜʘʣʠ ʦʜʥʘʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʪʘ ʡʦʛʦ ʧʨʘʢʪʠʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʜʣʷ 

ʦʙʨʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ [2, 3].  



 

 

 
ʈʠʩ. 2 ɺʠʢʦʥʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʥʘʾʚʥʦʛʦ ɹʘʻʩʘ 

 
ʈʠʩ. 3 ɺʠʢʦʥʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʫ Power BI ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʥʘʾʚʥʦʛʦ ɹʘʻʩʘ 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʻ ʧʨʠʢʣʘʜʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʧʦʻʜʥʫʶʯʠ ʟʘʩʦʙʠ ʟʙʝʨʝʞʝʥʥʷ (ʩʭʦʚʠʱʝ ʜʘʥʠʭ), ʦʙʨʦʙʢʠ (ETL), ʘʥʘʣʽʪʠʢʠ 

ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʧʨʦʻʢʪʫ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ ʙʝʟʧʝʢʠ, 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʦʙ'ʻʢʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ ʩʣʫʞʙ ʘʥʘʣʽʟʫ SQL Server ʢʦʨʧʦʨʘʮʽʾ Microsoft 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://learn.microsoft.com/en-us/analysis-

services/ssas-overview?view=asallproducts-allversions 

2. Scikit-learn: Machine Learning in Python [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://scikit-learn.org/stable/ 

3. Microsoft Power BI Documentation [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/en-us/power-bi/ 

 

  



 

 

ʋɼʂ 004.652.1 

ʄʆɼɽʃʔ ɹɸɿʀ ɼɸʅʀʍ ɼʃʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ʉʀʉʊɽʄʀ 

ʇɯɼʊʈʀʄʂʀ ʂʆʈʀʉʊʋɺɸʏɯɺ ʉʂʃɸɼʅʀʍ ɺɽɹ-ʈɽʉʋʈʉɯɺ 

ʂʦʣʝʩʥʠʢ ɼ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʡʛʘʥʛ ɻ.ʆ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, ʘ ʩʪʨʫʢʪʫʨʘ 

ʚʝʙ-ʨʝʩʫʨʩʽʚ ʩʪʘʻ ʜʝʜʘʣʽ ʩʢʣʘʜʥʽʰʦʶ. ʎʝ ʩʪʚʦʨʶʻ ʩʫʪʪʻʚʽ ʪʨʫʜʥʦʱʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ 

ʧʨʦʮʝʩʽ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʦʨʪʘʣʘʭ ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚ, ʫ 

ʥʘʫʢʦʚʠʭ ʨʝʧʦʟʠʪʘʨʽʷʭ ʪʘ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʚʝʙʩʘʡʪʘʭ ʟ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ. ʋ 

ʪʘʢʠʭ ʫʤʦʚʘʭ ʪʨʘʜʠʮʽʡʥʽ ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʣʠʰʝ ʥʘ ʢʣʶʯʦʚʽ ʩʣʦʚʘ, 

ʚʠʷʚʣʷʶʪʴʩʷ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʥʝ ʟʜʘʪʥʽ ʥʘʣʝʞʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʩʝʤʘʥʪʠʯʥʠʡ 

ʢʦʥʪʝʢʩʪ ʟʘʧʠʪʫ. 

ʋ ʩʬʝʨʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʥʘ ʩʢʣʘʜʥʠʭ ʚʝʙ-ʨʝʩʫʨʩʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʨʽʰʝʥʴ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʦʙʨʦʙʢʫ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ 

ʪʘ ʜʠʥʘʤʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. Ryen W. White [1] ʟʘʧʨʦʧʦʥʫʚʘʚ ʢʦʥʮʝʧʮʽʶ AI-

ʢʦʧʽʣʦʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʪʝʢʩʪʥʫ ʦʙʨʦʙʢʫ ʧʦʰʫʢʦʚʠʭ ʩʝʩʽʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʚʠʢʦʥʘʥʥʽ ʙʘʛʘʪʦʢʨʦʢʦʚʠʭ ʟʘʧʠʪʽʚ. ʋ ʩʚʦʶ ʯʝʨʛʫ, Shishir Biyyala ʪʘ ʢʦʣʝʛʠ 

[2] ʨʦʟʨʦʙʠʣʠ ʤʘʩʰʪʘʙʦʚʘʥʫ ʩʠʩʪʝʤʫ ʧʦʰʫʢʫ, ʟʜʘʪʥʫ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ 

ʧʦʪʨʝʙ ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʉʚʦʶ ʫʚʘʛʫ ʥʘ in-context learning ʷʢ ʽʥʩʪʨʫʤʝʥʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʘʪʠʚʥʠʤ 

ʤʦʜʝʣʷʤ AI ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʫ ʟʘʧʠʪʽʚ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʚʥʦʛʦ 

ʧʝʨʝʥʘʚʯʘʥʥʷ, ʘʢʮʝʥʪʫʚʘʣʠ ʪʘʢʽ ʥʘʫʢʦʚʮʽ ʷʢ M.-K. Ghali [3]. ɸ Manikantam S.V. ʟ 

ʢʦʣʝʛʘʤʠ [4] ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ AI-ʧʽʜʭʦʜʽʚ ʫ ʟʘʜʘʯʘʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟ ʨʦʟʛʘʣʫʞʝʥʠʭ ʚʝʙ-ʩʪʨʫʢʪʫʨ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʰʫʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʢʣʘʜʥʠʭ ʚʝʙ-ʨʝʩʫʨʩʽʚ. ʊʘʢʘ ʤʦʜʝʣʴ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʰʫʢʫ ʨʝʣʝʚʘʥʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʷʢʽʩʥʫ ʦʙʨʦʙʢʫ ʟʘʧʠʪʽʚ ʫ 

ʢʦʥʪʝʢʩʪʽ ʟʨʦʩʪʘʶʯʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʰʚʠʜʢʝ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʜʝʢʩʘʮʽʶ ʟʘʧʠʪʽʚ ʽ ʚʽʜʧʦʚʽʜʝʡ. ʉʠʩʪʝʤʘ ʟʙʝʨʽʛʘʻ ʽʩʪʦʨʽʶ ʟʚʝʨʥʝʥʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʠʪʽʚ ʽ ʘʜʘʧʪʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʜʦ 

ʪʠʧʦʚʠʭ ʩʮʝʥʘʨʽʾʚ ʚʟʘʻʤʦʜʽʾ. ʂʨʽʤ ʪʦʛʦ, ʙʘʟʘ ʜʘʥʠʭ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʘʣʛʦʨʠʪʤʘʤʠ ʦʙʨʦʙʢʠ 

ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦʾ ʨʝʣʝʚʘʥʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʢʣʶʯʦʚʠʭ ʚʠʤʦʛ ʜʦ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʘʥʘ ʨʠʩ 1. 

 
ʈʠʩ.1 ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ 

ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ ʟ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ 

ʪʘʙʣʠʮʷʤʠ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʧʠʪʠ, ʚʽʜʧʦʚʽʜʽ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ. 

ɼʦ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʨʝʻʩʪʨʫʶʪʴ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʙʝʨʽʛʘʶʪʴ 

ʪʝʢʩʪʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʜʞʝʨʝʣʘʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʝʡ, ʘ ʪʘʢʦʞ ʚʝʜʫʪʴ ʞʫʨʥʘʣ ʟʤʽʥ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʦʧʪʠʤʽʟʘʮʽʻʶ. ʊʘʢʘ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʚʽʜʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2. 

ɺʠʤʦʛʠ, ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʰʫʢʫ ʪʘ ʘʥʘʣʽʟʫ 

ʟʘʧʠʪʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʘʟʠ ʜʘʥʠʭ 

ʐʚʠʜʢʠʡ ʧʦʰʫʢ 

ʽʥʬʦʨʤʘʮʽʾ 

ɿʙʝʨʝʞʝʥʥʷ ʽʩʪʦʨʽʾ 

ʟʘʧʠʪʽʚ 

ɯʥʪʝʛʨʘʮʽʷ ʟ 

ʤʦʚʥʠʤʠ ʤʦʜʝʣʷʤʠ 

ɻʥʫʯʢʽʩʪʴ ʪʘ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 



 

 

 
ʈʠʩ.2. ɸʨʭʽʪʝʢʪʫʨʘ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʗʢ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2, ʪʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʦʙʨʦʙʢʫ ʟʘʧʠʪʽʚ, 

ʢʦʥʪʝʢʩʪʫʘʣʴʥʽʩʪʴ ʧʦʰʫʢʫ ʪʘ ʘʜʘʧʪʘʮʽʶ ʜʦ ʟʤʽʥ ʫ ʧʦʚʝʜʽʥʮʽ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʘʚʜʷʢʠ 

ʧʦʻʜʥʘʥʥʶ ʘʥʘʣʽʪʠʢʠ, ʙʘʟ ʜʘʥʠʭ ʽ ʤʝʭʘʥʽʟʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʤʦʜʝʣʴ ʟʜʘʪʥʘ 

ʘʜʘʧʪʠʚʥʦ ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʴ ʧʽʜ ʩʪʨʫʢʪʫʨʫ ʽ ʜʠʥʘʤʽʢʫ ʩʢʣʘʜʥʠʭ ʚʝʙ-ʨʝʩʫʨʩʽʚ. 

ʋ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʝʥʦ ʧʽʜʩʠʩʪʝʤʫ, ʱʦ ʘʢʫʤʫʣʶʻ ʜʘʥʽ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭʥʶ 

ʘʢʪʠʚʥʽʩʪʴ: ʟʦʢʨʝʤʘ, ʬʽʢʩʫʶʪʴʩʷ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ, ʟʤʽʩʪ ʟʘʧʠʪʽʚ, ʾʭ ʭʨʦʥʦʣʦʛʽʷ, ʩʪʘʪʫʩ 

ʦʧʨʘʮʶʚʘʥʥʷ ʽ ʥʘʜʘʥʽ ʚʽʜʧʦʚʽʜʽ. ɺʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ 

ʪʠʧ ʨʝʘʢʮʽʾ ʪʘ ʘʥʘʣʽʪʠʯʥʠʤʠ ʚʽʜʦʤʦʩʪʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʜʘʣʴʰʫ ʦʮʽʥʢʫ 

ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. ʊʘʢʦʞ ʨʝʘʣʽʟʦʚʘʥʦ ʩʭʦʚʠʱʝ ʪʝʢʩʪʦʚʠʭ ʜʞʝʨʝʣ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ, ʪʘ ʚʝʜʝʥʥʷ ʞʫʨʥʘʣʫ ʟʤʽʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʩʪʝʞʝʥʥʷ 

ʤʦʜʠʬʽʢʘʮʽʡ ʫ ʩʠʩʪʝʤʽ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ ʘʜʘʧʪʠʚʥʠʡ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

ʩʢʣʘʜʥʠʭ ʚʝʙ-ʨʝʩʫʨʩʘʭ, ʚʨʘʭʦʚʫʶʯʠ ʢʦʥʪʝʢʩʪ ʟʘʧʠʪʽʚ ʪʘ ʽʩʪʦʨʽʶ ʚʟʘʻʤʦʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʦʻʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʙʘʟ ʜʘʥʠʭ, ʘʥʘʣʽʟʫ ʢʦʥʪʝʥʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʽʜʚʠʱʫʻ 

ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ ʤʘʩʰʪʘʙʫʚʘʪʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʎʝ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʮʠʬʨʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʈɽʂʆʄɽʅɼɸʎɯʁʅɸ ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʌɯʃʔʄɯɺ ʅɸ ʆʉʅʆɺɯ 

ɺʇʆɼʆɹɸʅʔ ʂʆʈʀʉʊʋɺɸʏɯɺ 

ʇʦʣʶʭʦʚʠʯ ʆ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ. ɺ. 

ʋ ʝʧʦʭʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʘʣʛʦʨʠʪʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʥʘʜʘʥʥʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʜʦʩʚʽʜʫ. ɿʨʦʩʪʘʶʯʽ 

ʦʙʩʷʛʠ ʢʦʥʪʝʥʪʫ ʥʘ ʧʣʘʪʬʦʨʤʘʭ (Netflix, YouTube ʪʦʱʦ) ʚʠʤʘʛʘʶʪʴ ʝʬʝʢʪʠʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʝʣʝʚʘʥʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʑʦʜʝʥʥʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʥʦʚʽ 

ʬʽʣʴʤʠ ʪʘ ʩʝʨʽʘʣʠ, ʽ ʙʝʟ ʨʝʢʦʤʝʥʜʘʮʽʡ ʢʦʨʠʩʪʫʚʘʯʽ ʚʠʪʨʘʯʘʶʪʴ ʙʘʛʘʪʦ ʯʘʩʫ ʥʘ ʧʦʰʫʢ. 

ʈʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʟʥʠʞʫʶʪʴ ʯʘʩ ʚʠʙʦʨʫ, ʧʽʜʚʠʱʫʶʯʠ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʪʘ ʣʦʷʣʴʥʽʩʪʴ 

ʶʟʝʨʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʩʧʽʭʫ ʧʣʘʪʬʦʨʤ, ʪʦʤʫ ʢʦʤʧʘʥʽʾ ʚʩʝ ʙʽʣʴʰʝ ʽʥʚʝʩʪʫʶʪʴ ʫ ʥʦʚʽ 

ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʭʦʜʽʚ. 

 ɺʨʘʭʦʚʫʶʯʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʜʦʩʣʽʜʠʪʠ ʘʣʛʦʨʠʪʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʢʦʥʪʝʥʪʫ ʪʘ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʡʥʫ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʬʽʣʴʤʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʙʦʨʫ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʣʛʦʨʠʪʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʢʦʥʪʝʥʪʫ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʝʢʦʤʝʥʜʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʬʽʣʴʤʽʚ ʥʘ ʦʩʥʦʚʽ ʚʧʦʜʦʙʘʥʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʚʠʢʦʥʘʪʠ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʨʦʙʦʪʠ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 

- ʟʜʽʡʩʥʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʨʦʙʦʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 

- ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʟʘʜʘʯʫ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʛʽʙʨʠʜʥʦʛʦ ʧʽʜʭʦʜʫ; 

- ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʫ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʛʽʙʨʠʜʥʦʛʦ 

ʧʽʜʭʦʜʫ; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʦʪʦʪʠʧ ʨʝʢʦʤʝʥʜʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʢʥʠʛ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʧʽʜʭʦʜʠ; 

- ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʨʦʙʣʶʚʘʥʘ ʨʝʢʦʤʝʥʪʘʮʽʡʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʛʣʷʜʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʬʽʣʴʤʽʚ ʪʘ ʾʭ ʦʮʽʥʢʫ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʥʷ ʩʧʠʩʢʫ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʤ ʤʦʜʫʣʝʤ. ɼʽʘʛʨʘʤʘ 

ʧʨʝʮʝʜʝʥʪʽʚ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ̔ ʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʦʧʠʩʫʻ ʾʾ ʬʫʥʢʮʽʦʥʘʣ, ʟʦʙʨʘʞʝʥʘ 

ʥʘ ʨʠʩ 1. 



 

 

ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʋ ʚʠʩʥʦʚʢʫ, ʨʦʟʨʦʙʣʶʚʘʥʘ ʨʝʢʦʤʝʥʜʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʦʢʣʠʢʘʥʘ ʧʦʢʨʘʱʠʪʠ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ ʦʪʨʠʤʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʧʽʜʙʽʨʢʠ ʢʦʥʪʝʥʪʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʙʨʠʜʥʦʛʦ ʧʽʜʭʦʜʫ ʛʝʥʝʨʘʮʽʾ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʈʝʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. What is a recommendation engine?. Ibm. URL: 

https://Https://www.ibm.com/think/topics/recommendation-engine. 

2. Recommendation Systems Explained: Understanding the Basic to Advance. medium. 

URL: https://utsavdesai26.medium.com/recommendation-systems-explained-

understanding-the-basic-to-advance-43a5fce77c47.  

3. Recommender Systems ð A Complete Guide to Machine Learning Models. 

Medium. URL: https://medium.com/data-science/recommender-systems-a-

complete-guide-to-machine-learning-models-96d3f94ea748.  
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʇʆ ʆɹʈʆɹʎɯ ʊɸ ʇɽʈɽʂʃɸɼʋ 

ʈʋʂʆʇʀʉʅʆɻʆ ʊɽʂʉʊʋ 

ʊʨʝʪʷʢ ɸ.ʈ., ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

ɺ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʦ ʦʙʨʦʙʮʽ ʪʘ ʧʝʨʝʢʣʘʜʫ 

ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ  ̒ ʨʦʟʨʦʙʠʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʠʩʪʝʤʫ ʟʜʘʪʥʫ ʘʚʪʦʤʘʪʠʯʥʦ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʘ ʧʝʨʝʢʣʘʜʘʪʠ ʨʫʢʦʧʠʩʥʠʡ ʪʝʢʩʪ ʥʘ ʘʥʛʣʽʡʩʴʢʫ ʤʦʚʫ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʷʢʽ ʟʜʘʪʥʽ ʪʦʯʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ 

ʩʠʤʚʦʣʠ, ʩʣʦʚʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʪʘ ʩʠʤʚʦʣʽʚ, ʟʦʢʨʝʤʘ ʥʝʡʨʦʥʥʽ 

ʤʝʨʝʞʽ, ʤʝʪʦʜʠ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʪʘ ʘʜʘʧʪʠʚʥʽ ʤʦʚʥ ̔ʤʦʜʝʣʽ. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʧʨʦʛʨʘʤʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʟʜʘʪʥʘ ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ 

ʪʝʢʩʪʠ. ɼʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ: 

¶ ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ; 

¶ ʉʠʩʪʝʤʫ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; 

¶ ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ; 

¶ ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ - ʩʠʩʪʝʤʘ ʧʦʚʽʜʦʤʣʝʥʴ ʪʘ ʫʧʨʘʚʣʽʥʥʷ; 

ʊʦʧʦʣʦʛʽʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʉʠʩʪʝʤʠ, ʱʦ ʚʤʽʶʪʴ ʨʦʟʧʽʟʥʘʚʘʪʠ ʜʨʫʢʘʨʩʴʢʠʡ ʪʝʢʩʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʩʠʪʴ 

ʜʘʚʥʦ ʪʘ ʦʭʦʧʠʣʠ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʤʦʚ. ɿ ʨʫʢʦʧʠʩʥʠʤ ʪʝʢʩʪʦʤ ʚʩʝ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʙʘʛʘʪʦ 

ʩʢʣʘʜʥʽʰʠʤ. ɿʘʩʦʙʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ ʚʠʷʚʠʣʠʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʢʦʨʝʢʪʥʠʤʠ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʫʢʦʧʠʩʥʦʛʦ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤʫ, ʱʦ ʢʣʘʩʠʯʥʽ 

ʤʝʪʦʜʠ, ʫ ʷʢʠʭ ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʢʦʞʝʥ ʩʠʤʚʦʣ ʦʢʨʝʤʦ, ʧʦʛʘʥʦ ʧʨʦʷʚʣʷʶʪʴ ʩʝʙʝ ʧʨʠ ʨʦʙʦʪʽ 

ʟ ʜʦʚʽʣʴʥʠʤ ʨʫʢʦʧʠʩʥʠʤ ʪʝʢʩʪʦʤ, ʪʦʤʫ ʱʦ ʤʘʰʠʥʽ ʩʢʣʘʜʥʦ ʟʨʦʟʫʤʽʪʠ, ʜʝ ʧʦʯʠʥʘʻʪʴʩʷ 

ʦʜʠʥ ʩʠʤʚʦʣ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʽʥʰʠʡ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ̔ ʥʫh ʤʦʜʝʣʴ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ: ʧʝʨʝʡʰʦʚʰʠ ʚʽʜ ʧʦʩʠʤʚʦʣʴʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʜʦ ʨʦʟʫʤʽʥʥʷ 

ʢʦʥʪʝʢʩʪʫ ʥʘʚʢʦʣʦ ʩʠʤʚʦʣʫ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʨʫʢʦʧʠʩʥʠʡ ʪʝʢʩʪ ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʣʠʰʝ ʥʘ 

ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʩʣʽʚ, ʾʭ ʥʝʚʝʣʠʢʠʭ ʛʨʫʧ ʯʠ ʬʨʘʛʤʝʥʪʽʚ.  

ʉʢʣʘʜʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ ʧʦʣʷʛʘʻ ʪʘʢʦʞ 

ʫ ʚʠʤʘʛʘʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʚʘʨʽʘʥʪʽʚ ʨʫʢʦʧʠʩʥʦʛʦ ʥʘʧʠʩʘʥʥʷ ï h ʠʨʦʢʝ 

ʨʦʟʤʘʾʪʪʷ ï ʩʦʪʥʽ ʪʠʩʷʯ ʪʝʢʩʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ ʟ 1-3 ʩʣʚ̔. ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ 

ʨʦʟʤʽʪʢʫ ʪʝʢʩʪʽʚ ʘʙʦ ʛʦʪʦʚʠʭ ʜʘʪʘʩʝʪʽʚ ʟ ʣʽʮʝʥʟʽʻʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤʝʨʮʽʡʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʑʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʥʶʘʥʩ ï ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʭʦʨʦʰʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʩʠʩʪʝʤʘ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʤʦʚʥʘ ʤʦʜʝʣʴ ʤʘʶʪʴ ʙʫʪʠ ʱʽʣʴʥʦ ʽʥʪʝʛʨʦʚʘʥʽ, ʦʩʢʽʣʴʢʠ ʫ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʚʠʙʽʨ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʣʠʰʝ ʟ 

ʤʦʚʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. 

ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʧʝʨʝʢʣʘʜʫ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʙʦʢʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʟʥʘʢ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʘ ʧʽʜʚʠʱʠʪʴ ʷʢʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. ɸ ʪʘʢʦʞ 

ʥʘʪʨʝʥʦʚʘʥʽ ʤʦʜʝʣʽ ʥʘ ʚʝʣʠʢʠʭ ʜʘʪʘ ʩʝʪʘʭ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, ʜʦʧʦʤʦʞʫʪʴ ʜʦʩʷʛʪʠ 

ʪʦʯʥʦʛʦ ʧʝʨʝʢʣʘʜʫ, ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ.  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʥʘ 

ʦʩʥʦʚʽ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ɯʜʝʷ ʧʦʣʷʛʘʻ ʫ ʥʘʚʯʘʥʥʽ ʥʝʡʨʦʥʥʦʾ 

ʤʝʨʝʞʽ ʥʘ ʚʝʣʠʢʦʤʫ ʥʘʙʦʨʽ ʜʘʥʠʭ, ʱʦ ʤʽʩʪʠʪʴ ʟʦʙʨʘʞʝʥʥʷ ʨʫʢʦʧʠʩʥʠʭ ʩʠʤʚʦʣʽʚ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʪʝʢʩʪʦʚʽ ʧʦʟʥʘʯʢʠ. ʅʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʥʘʚʯʘʪʠʤʝʪʴʩʷ ʟʥʘʭʦʜʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʨʫʢʦʧʠʩʥʠʭ ʩʠʤʚʦʣʘʭ ʽ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʾʭ ʫ ʪʝʢʩʪ. 

ʇʨʦʮʝʩ ʨʦʙʦʪʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʩʠʩʪʝʤʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʩʪʫʧʥʠʤ: 



 

 

1. ʇʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ: ʟʙʠʨʘʥʥʷ ʚʝʣʠʢʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, ʱʦ ʤʽʩʪʠʪʴ ʨʫʢʦʧʠʩʥʽ 

ʩʠʤʚʦʣʠ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʪʝʢʩʪʦʚʽ ʧʦʟʥʘʯʢʠ. 

2. ʉʪʚʦʨʝʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ: ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʰʘʨʽʚ, ʟʜʘʪʥʠʭ ʘʥʘʣʽʟʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʨʫʢʦʧʠʩʥʠʭ 

ʩʠʤʚʦʣʽʚ. 

3. ʅʘʚʯʘʥʥʷ ʤʦʜʝʣʽ: ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʙʫʜʝ ʥʘʚʯʘʪʠʩʷ ʥʘ ʜʘʥʠʭ, ʽ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ 

ʚʢʣʶʯʘʪʠʤʝ ʦʧʪʠʤʽʟʘʮʽʶ ʚʘʛ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ. 

4. ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʘ: ʤʦʜʝʣʴ ʙʫʜʝ ʧʨʦʪʝʩʪʦʚʘʥʘ ʥʘ ʥʘʙʦʨʽ ʜʘʥʠʭ, ʷʢʠʡ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʫ ʥʘʚʯʘʥʥʽ, ʜʣʷ ʦʮʽʥʢʠ ʾʾ ʪʦʯʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ. 

ʉʠʩʪʝʤʫ ʩʪʚʦʨʝʥʦ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢʠ 

TensorFlow.   

 

 
ʈʠʩ.1 ʊʦʧʦʣʦʛʽʷ ʩʠʩʪʝʤʠ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʧʝʨʝʢʣʘʜʫ ʪʝʢʩʫ, 

ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʩʠʤʚʦʣʠ ʪʘ ʩʣʦʚʘ, ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʝʡʨʦʥʥʠʭ ʘʨʭʽʪʝʢʪʫʨ, ʷʢʽ ʘʜʘʧʪʫʚʘʣʠʩʴ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʦʯʝʨʢʫ ʪʘ ʫʤʦʚ ʟʦʙʨʘʞʝʥʥʷ. ɸ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʩʫʯʘʩʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʧʝʨʝʢʣʘʜʫ, ʤʠ 

ʙʫʜʝʤʦ ʦʪʨʠʤʫʚʘʪʠ ʪʦʯʥʠʡ ʧʝʨʝʢʣʘʜ.  
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ɸɺʊʆʄɸʊʀɿʆɺɸʅɸ ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ɽʄʆʎɯʁ ʋ ʊɽʂʉʊɸʍ 

ɼʘʥʠʣʝʥʢʦ ɯ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 

ɺ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʘʥʘʣʽʟʫ ʝʤʦʮʽʡ ʚ ʪʝʢʩʪʘʭ. ʊʘʢʘ 

ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʘʣʫʟʝʡ, ʚʢʣʶʯʘʶʯʠ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, 

ʤʘʨʢʝʪʠʥʛ, ʧʩʠʭʦʣʦʛʽʶ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʯʘʪ-ʙʦʪʽʚ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʚʠʷʚʣʝʥʥʷ ʝʤʦʮʽʡ ʫ ʪʝʢʩʪʘʭ ʜʘʻ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʟʨʦʟʫʤʽʪʠ ʥʘʩʪʨʽʡ ʘʚʪʦʨʘ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘʣʝ ʡ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʘʢʮʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʨʽʟʥʽ ʧʦʜʽʾ ʘʙʦ 

ʟʤʽʥʠ ʚ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʫ ʨʦʟʨʦʙʮʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (NLP), ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʽʚ ʟʘ ʝʤʦʮʽʡʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ. ʉʠʩʪʝʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʽ 

ʤʝʪʦʜʠ, ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚʠʟʥʘʯʘʪʠ ʝʤʦʮʽʾ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ 

ʥʠʭ, ʽ ʘʚʪʦʤʘʪʠʯʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʮʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ "ʨʘʜʽʩʪʴ", 

"ʩʪʨʘʭ", "ʛʥʽʚ", "ʩʫʤ", "ʟʜʠʚʫʚʘʥʥʷ", "ʣʶʙʦʚ". 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʨʦʟʨʦʙʮʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʘʥʘʣʽʟʫ ʝʤʦʮʽʡ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʢʦʥʪʝʢʩʪʫʘʣʴʥʠʤ ʤʦʜʝʣʷʤ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʢʨʘʱʠʪʠ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʽʚ. 

ʇʨʦʩʪʽ ʤʦʜʝʣʽ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ, ʤʦʞʫʪʴ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ 

ʙʘʛʘʪʦʟʥʘʯʥʦʩʪʽ ʩʣʽʚ ʽ ʢʦʥʪʝʢʩʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʠʟʴʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʧʨʘʢʪʠʮʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʙʦʢʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʪʘʢʠʭ ʷʢ LSTM (Long Short-Term Memory) 

ʘʙʦ ʪʨʘʥʩʬʦʨʤʝʨʠ, ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʽ "ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ" ʢʦʥʪʝʢʩʪ ʽ ʢʦʨʝʢʪʥʦ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʩʢʣʘʜʥʽ ʤʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʧʦʙʫʜʦʚʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʧʽʜʛʦʪʦʚʢʘ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʝʣʠʢʽ ʢʦʨʧʫʩʠ ʪʝʢʩʪʽʚ, ʧʦʟʥʘʯʝʥʽ ʝʤʦʮʽʷʤʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʘʣʛʦʨʠʪʤʘʤ ʚʠʚʯʠʪʠ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʝʤʦʮʽʾ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʤʦʜʝʣʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʤʝʪʦʜʠ ʥʘ ʦʩʥʦʚʽ ʛʣʠʙʦʢʠʭ 

ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʟʦʢʨʝʤʘ ʪʨʘʥʩʬʦʨʤʝʨʠ, ʪʘʢʽ ʷʢ BERT ʽ GPT. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʻ ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʘʢʠʤʠ ʷʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ ʽ ʛʦʣʦʩʫ. 

ʂʦʤʙʽʥʫʶʯʠ ʮʽ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʧʦʪʫʞʥʽ ʤʫʣʴʪʠʤʦʜʘʣʴʥʽ ʩʠʩʪʝʤʠ, 

ʷʢʽ ʙʫʜʫʪʴ ʟʜʘʪʥʽ ʘʥʘʣʽʟʫʚʘʪʠ ʝʤʦʮʽʾ ʥʝ ʪʽʣʴʢʠ ʚ ʪʝʢʩʪʘʭ, ʘʣʝ ʡ ʫ ʟʦʙʨʘʞʝʥʥʷʭ ʘʙʦ ʚʽʜʝʦ, 

ʱʦ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʚʽʜ ʤʝʜʽʘ ʜʦ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚ'ʷ. 

ʇʨʦʪʝ ʧʦʧʨʠ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʛʘʣʫʟʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʝʤʦʮʽʡ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʢʘ ʩʢʣʘʜʥʦʱʽʚ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʦʥʪʝʢʩʪʫ 

ʧʦʚʽʜʦʤʣʝʥʴ. ɺʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʘʩʧʝʢʪʽʚ, ʷʢ ʽʨʦʥʽʷ, ʩʘʨʢʘʟʤ ʽ ʙʘʛʘʪʦʟʥʘʯʥʽʩʪʴ ʩʣʽʚ, ʻ 

ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʝʤʦʮʽʡ ʫ ʪʝʢʩʪʘʭ ʤʘʶʪʴ ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʢʦʤʧ'ʶʪʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʩʪʨʦʾʚ ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ ʤʘʨʢʝʪʠʥʛʫ. 
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ʄʆɼɽʃʔ ARIMA: ʊɽʆʈɯʗ ʊɸ ʆʉʆɹʃʀɺʆʉʊɯ 

ɻʦʨʜʽʡ ʗ.ɺ. 

ʄʦʜʝʣʴ ARIMA  (Autoregressive Integrated Moving Average) ï ʮʝ ʩʪʘʪʠʩʪʠʯʥʘ 

ʤʦʜʝʣʴ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʷʢʘ ʧʦʻʜʥʫʻ ʘʚʪʦʨʝʛʨʝʩʽʶ (AR), ʽʥʪʝʛʨʫʚʘʥʥʷ (I) ʪʘ ʢʦʚʟʥʝ ʩʝʨʝʜʥʻ 

(MA) ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʟʥʘʯʝʥʴ ʨʷʜʫ [1]. ʌʦʨʤʘʣʴʥʦ ARIMA ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʷʢ ARIMA(p, d, q), ʜʝ p ï ʧʦʨʷʜʦʢ ʘʚʪʦʨʝʛʨʝʩʽʾ, d ï ʧʦʨʷʜʦʢ ʨʽʟʥʠʮʶʚʘʥʥʷ (ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʨʷʜʫ), q ï ʧʦʨʷʜʦʢ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʢʦʚʟʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ. ɸʚʪʦʨʝʛʨʝʩʽʡʥʠʡ 

ʢʦʤʧʦʥʝʥʪ AR(p) ʤʦʜʝʣʶʻ ʟʘʣʝʞʥʽʩʪʴ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʜ ʢʽʣʴʢʦʭ ʧʦʧʝʨʝʜʥʽʭ (ʣʘʛʽʚ), 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʧʦʨʷʜʢʫ d ʦʟʥʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʮʴ ʟʥʘʯʝʥʴ ʨʷʜʫ (ʫʩʫʥʝʥʥʷ ʪʨʝʥʜʫ), ʘ 

ʢʦʤʧʦʥʝʥʪ ʢʦʚʟʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ MA(q) ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʧʦʧʝʨʝʜʥʽʭ ʚʠʧʘʜʢʦʚʠʭ ʰʫʤʽʚ 

(ʧʦʤʠʣʦʢ) ʥʘ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ARIMA-ʤʦʜʝʣʽ ʦʧʠʩʫʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʚʝʜʽʥʢʠ 

ʯʘʩʦʚʠʭ ʨʷʜʽʚ ï ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʢʦʣʠʚʘʥʴ ʥʘʚʢʦʣʦ ʩʝʨʝʜʥʴʦʛʦ ʜʦ ʨʷʜʽʚ ʟʽ ʟʨʦʩʪʘʶʯʠʤ 

ʪʨʝʥʜʦʤ ʘʙʦ ʩʝʟʦʥʥʽʩʪʶ (ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʜʦ SARIMA). ʅʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʩʝʟʦʥʥʠʭ 

ʢʦʣʠʚʘʥʴ ʜʦʜʘʶʪʴʩʷ ʩʝʟʦʥʥʽ ʧʘʨʘʤʝʪʨʠ (SARIMA), ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʧʦʚʪʦʨʶʚʘʥʽ ʧʘʪʝʨʥʠ 

ʟ ʧʝʚʥʠʤ ʧʝʨʽʦʜʦʤ. 

ʋ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʜʘʯʘʭ ʤʦʜʝʣʴ ARIMA ʻ ʦʜʥʽʻʶ ʟ ʙʘʟʦʚʠʭ ʟʘʚʜʷʢʠ ʚʽʜʥʦʩʥʽʡ 

ʧʨʦʩʪʦʪʽ ʪʘ ʽʥʪʝʨʧʨʝʪʦʚʘʥʦʩʪʽ. ARIMA ʜʦʙʨʝ ʦʧʠʩʫʻ ʣʽʥʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚ ʯʘʩʽ ʽ ʯʘʩʪʦ 

ʩʣʫʛʫʻ ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʤʝʪʦʜʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ARIMA ʚ ʘʥʘʣʽʪʠʯʥʠʭ IT-ʩʠʩʪʝʤʘʭ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʥʘʣʽʪʠʯʥʽ ʧʣʘʪʬʦʨʤʠ ʦʙʨʦʙʣʷʶʪʴ ʨʽʟʥʦʪʠʧʥʽ ʯʘʩʦʚʽ ʨʷʜʠ: ʥʝ 

ʣʠʰʝ ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʯʠ ʧʨʦʜʘʞʽ, ʘ ʡ ʪʝʭʥʽʯʥʽ ʤʝʪʨʠʢʠ ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨʠ, 

ʪʨʘʬʽʢ ʤʝʨʝʞʽ, ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʜʦ ʚʝʙ-ʩʣʫʞʙ, ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʮʝʥʪʨʽʚ ʦʙʯʠʩʣʝʥʴ 

ʪʦʱʦ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʘʤ ʟʘʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʤʦʞʣʠʚʽ ʧʽʢʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʽ ʚʠʷʚʣʷʪʠ ʘʥʦʤʘʣʴʥʽ 

ʚʽʜʭʠʣʝʥʥʷ. ʄʦʜʝʣʴ ARIMA ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʦʜʽʙʥʠʭ ʟʘʜʘʯʘʭ ʷʢ ʢʦʤʧʦʥʝʥʪ 

ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ. ɿʦʢʨʝʤʘ, ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʫʧʨʘʚʣʽʥʥʷ ʭʤʘʨʥʠʤʠ ʩʝʨʚʝʨʘʤʠ 

ARIMA -ʤʦʜʝʣʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫ ʚʠʢʦʨʠʩʪʘʥʥʷ CPU ʪʘ ʧʘʤôʷʪʽ, ʚʠʜʽʣʷʶʯʠ 

ʣʽʥʽʡʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʮʠʭ ʤʝʪʨʠʢʘʭ [2]. 

ʇʝʨʝʚʘʛʠ ARIMA ʚ ɯʊ-ʘʥʘʣʽʪʠʮʽ: 

¶ ʋʥʽʚʝʨʩʘʣʴʥʽʩʪʴ: ʤʦʜʝʣʴ ʥʝ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ ʽ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʽʟʥʠʭ ʜʦʤʝʥʽʚ 

¶ ʐʚʠʜʢʽʩʪʴ: ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ARIMA ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʥʦʟʫ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

¶ ɯʥʪʝʨʧʨʝʪʦʚʘʥʽʩʪʴ: ʚʥʝʩʦʢ AR, I, MA ʢʦʤʧʦʥʝʥʪʽʚ ʣʝʛʢʦ ʪʨʘʢʪʫʚʘʪʠ, ʱʦ ʜʘʻ 

ʨʦʟʫʤʽʥʥʷ ʭʘʨʘʢʪʝʨʫ ʧʦʚʝʜʽʥʢʠ ʧʦʢʘʟʥʠʢʘ. 

ʆʙʤʝʞʝʥʥʷ: ARIMA ʧʨʠʧʫʩʢʘʻ ʣʽʥʽʡʥʽʩʪʴ ʪʘ ʩʪʘʮʽʦʥʘʨʥʽʩʪʴ ʨʷʜʫ (ʧʽʩʣʷ 

ʨʽʟʥʠʮʶʚʘʥʥʷ). ɺ ʨʝʘʣʴʥʦʩʪʽ ʤʝʪʨʠʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʩʢʣʘʜʥʽ ʥʝʣʽʥʽʡʥʽ ʧʘʪʝʨʥʠ ʘʙʦ ʟʤʽʥʠ 

ʩʪʨʫʢʪʫʨʠ ʟ ʯʘʩʦʤ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ARIMA ʤʦʞʝ ʜʘʚʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʫ ʧʦʭʠʙʢʫ, ʽ 

ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʾʾ ʨʦʟʰʠʨʝʥʥʷ (ʥʘʧʨ. SARIMA ʜʣʷ ʩʝʟʦʥʥʠʭ ʝʬʝʢʪʽʚ) ʯʠ 

ʢʦʤʙʽʥʫʚʘʪʠ ʟ ʽʥʰʠʤʠ ʧʽʜʭʦʜʘʤʠ (ʥʘʧʨ. ʥʝʡʨʦʥʥʠʤʠ ʤʝʨʝʞʘʤʠ ʜʣʷ ʥʝʣʽʥʽʡʥʠʭ ʟʘʣʠʰʢʽʚ

). ʊʠʤ ʥʝ ʤʝʥʰ, ʙʘʛʘʪʦ ʟʘʜʘʯ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʫʩʧʽʰʥʦ ʚʠʨʽʰʫʶʪʴʩʷ ʩʘʤʝ ARIMA-

ʤʦʜʝʣʷʤʠ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʧʨʦʛʥʦʟʠ ʥʘ ʦʩʥʦʚʽ ʦʩʪʘʥʥʽʭ 

ʪʝʥʜʝʥʮʽʡ. 

ʇʨʠʢʣʘʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʟʥʦʪʠʧʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ɼʣʷ ʽʣʶʩʪʨʘʮʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ARIMA ʦʙʨʘʥʦ ʣʠʰʝ ʦʜʠʥ, ʘʣʝ ʧʦʢʘʟʦʚʠʡ ʯʘʩʦʚʠʡ 

ʨʷʜ - HTTP-ʪʨʘʬʽʢ elb_request_count (ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʟʘ 5 ʭʚ) ʽʟ ʚʽʜʢʨʠʪʦʛʦ ʥʘʙʦʨʫ 

Numenta Anomaly Benchmark (NAB) [3]. ʈʷʜ ʤʘʻ ʯʽʪʢʫ ʜʦʙʦʚʫ ʮʠʢʣʽʯʥʽʩʪʴ ʪʘ ʧʦʦʜʠʥʦʢʽ 

ʘʥʦʤʘʣʴʥʽ ʩʧʣʝʩʢʠ. 



 

 

ɽʪʘʧʠ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ 

1. ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ï ADF-ʪʝʩʪ ʽ ʦʛʣʷʜ ʛʨʘʬʽʢʘ ʚʠʷʚʠʣʠ ʜʦʙʦʚʫ ʩʝʟʦʥʥʽʩʪʴ, ʪʦʤʫ 

ʟʘʩʪʦʩʦʚʘʥʦ ʩʝʟʦʥʥʝ ʨʽʟʥʠʮʶʚʘʥʥʷ ʟ ʣʘʛʦʤ 288 (1440 ʭʚ(ʜʦʙʘ) / 5 ʭʚ). 

2. ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ (p,d,q) ï ʟʘ ʛʨʘʬʽʢʘʤʠ ACF/PACF ʪʘ ʢʨʠʪʝʨʽʻʤ AIC ʧʽʜʽʙʨʘʥʦ 

ARIMA  (2, 1, 2). 

3. ʅʘʚʯʘʥʥʷ ï ʤʦʜʝʣʴ ʥʘʚʯʝʥʘ ʥʘ 2-ʜʦʙʦʚʽʡ ʽʩʪʦʨʽʾ (576 ʚʽʜʣʽʢʽʚ). 

4. ʇʨʦʛʥʦʟ ï ʩʬʦʨʤʦʚʘʥʦ 24-ʛʦʜʠʥʥʠʡ ʧʨʦʛʥʦʟ ʽʟ 95 % ʜʦʚʽʨʯʠʤ ʽʥʪʝʨʚʘʣʦʤ. 

 
ʈʠʩ. 1 ʤʝʪʨʠʢʘ elb_request_count: ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 2 ʜʦʙʽ (5-ʭʚ ʽʥʪʝʨʚʘʣ) ʪʘ 

ʜʦʙʦʚʠʡ ʧʨʦʛʥʦʟ ARIMA(2,1,2) 

ʄʦʜʝʣʴ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʪʚʦʨʶʻ ʜʦʙʦʚʠʡ ʮʠʢʣ ʽ ʧʨʦʛʥʦʟʫʻ ʜʝʥʥʝ ʟʨʦʩʪʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ; 95 % ʽʥʪʝʨʚʘʣ ʦʭʦʧʣʶʻ ʦʩʥʦʚʥʽ ʢʦʣʠʚʘʥʥʷ. ʂʣʶʯʦʚʽ ʤʝʪʨʠʢʠ ʥʘ 

ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʚʽʜʨʽʟʢʫ: 

¶ MAE  (ʉʝʨʝʜʥʷ ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ) å 210 ʟʘʧʠʪʽʚ (ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʡ 

ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʶ ʪʨʘʬʽʢʫ å 210 ʟʘʧʠʪʽʚ / 5 ʭʚ); 

¶ MAPE (ʉʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ) å 150 %  ð ʚʠʩʦʢʘ ʯʝʨʝʟ ʢʽʣʴʢʘ ʨʽʟʢʠʭ 

ʧʽʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʧʣʝʩʢ ʦ 21:54), ʷʢʽ ʣʽʥʽʡʥʘ ARIMA ʩʭʠʣʴʥʘ ʥʝʜʦʦʮʽʥʶʚʘʪʠ. 

ARIMA  (2, 1, 2) ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʡʥʷʪʥʫ ʪʦʯʥʽʩʪʴ ʜʣʷ ʪʠʧʦʚʠʭ ʢʦʣʠʚʘʥʴ ʪʨʘʬʽʢʫ ʡ 

ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʙʘʟʦʚʠʤ ʤʝʪʦʜʦʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʜʦʧʦʚʥʝʥʠʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ 

ʤʦʜʫʣʷʤʠ ʜʣʷ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʊʘʢʘ ʛʽʙʨʠʜʥʘ ʩʭʝʤʘ ʦʜʥʦʯʘʩʥʦ ʤʽʥʽʤʽʟʫʻ ʩʝʨʝʜʥʶ 

ʧʦʭʠʙʢʫ ʡ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ ʜʦ ʨʽʜʢʽʩʥʠʭ, ʘʣʝ ʢʨʠʪʠʯʥʠʭ ʘʥʦʤʘʣʽʡ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʣʽʥʽʡʥʽʩʪʴ ʽ ʚʠʤʦʛʫ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ, ARIMA ʟʘʣʠʰʘʻʪʴʩʷ ʰʚʠʜʢʠʤ 

ʪʘ ʽʥʪʝʨʧʨʝʪʦʚʘʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫ çʨʦʟʫʤʥʠʭè 

ɯʊ ʩʠʩʪʝʤʘʭ. ʅʘ ʧʨʠʢʣʘʜʽ HTTP ʪʨʘʬʽʢʫ ʚʦʥʘ ʧʽʜʪʚʝʨʜʠʣʘ ʟʜʘʪʥʽʩʪʴ ʪʦʯʥʦ ʚʽʜʪʚʦʨʶʚʘʪʠ 

ʨʝʛʫʣʷʨʥʽ ʧʘʪʝʨʥʠ ʽ ʥʘʜʘʚʘʪʠ ʢʦʨʠʩʥʽ ʧʨʦʛʥʦʟʠ ʜʣʷ ʧʨʦʘʢʪʠʚʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʨʝʩʫʨʩʽʚ. ʋ ʚʠʧʘʜʢʫ ʞ ʘʥʦʤʘʣʴʥʠʭ ʩʧʣʝʩʢʽʚ ARIMA ʜʦʮʽʣʴʥʦ ʢʦʤʙʽʥʫʚʘʪʠ ʟ ʤʝʪʦʜʘʤʠ 

ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʘʙʦ ʥʝʣʽʥʽʡʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʫ ʧʽʜʪʨʠʤʢʫ 

ʘʥʘʣʽʪʠʯʥʠʭ ʨʽʰʝʥʴ. 
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ʈʆʉʃʀʅ 

ɺʨʫʙʣʝʚʩʴʢʠʡ ʆ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ. ɺ. 

ʄʝʪʘ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʥʘ ʦʩʥʦʚʽ ʚʞʝ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚôʷ ʢʫʣʴʪʫʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ (Data Mining) ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ ʤʦʜʝʣʽ, ʷʢʽ 

ʚʠʷʚʣʷʶʪʴ ʢʨʠʪʠʯʥʽ ʬʘʢʪʦʨʠ ʧʦʷʚʠ ʧʨʦʙʣʝʤ ʽʟ ʨʦʩʣʠʥʘʤʠ, ʧʽʜʪʨʠʤʫʶʪʴ ʘʛʨʘʨʥʽ ʨʽʰʝʥʥʷ 

ʪʘ ʦʧʪʠʤʽʟʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʟʝʤʣʝʨʦʙʩʪʚʽ. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʨʦʩʣʠʥ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʻ 

ʩʠʩʪʝʤʘ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ ʧʨʦ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʩʪʘʥʠ 

ʨʦʩʣʠʥ (ʟʜʦʨʦʚʝ, ʟʥʝʚʦʜʥʝʥʝ, ʭʚʦʨʝ ʪʦʱʦ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ (Data Mining), ʪʘʢʠʭ ʷʢ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʘʩʦʮʽʘʪʠʚʥʽ ʧʨʘʚʠʣʘ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʦʤʫ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʧʦʩʽʚʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʘʰʠʥʥʦʤʫ 

ʥʘʚʯʘʥʥʽ, ʩʝʥʩʦʨʘʭ ʪʘ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʘʭ. ʆʜʥʘʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʪʘʥʫ ʨʦʩʣʠʥ ð ʣʠʰʝ 

ʧʝʨʰʠʡ ʝʪʘʧ. ɼʘʣʽ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ: ʷʢʽ ʫʤʦʚʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʫʰʢʦʜʞʝʥʴ, ʷʢʽ ʜʽʣʷʥʢʠ ʚʨʘʟʣʠʚʽ ʜʦ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʢʫʣʴʪʫʨʠ ʨʝʘʛʫʶʪʴ ʥʘ ʟʤʽʥʫ 

ʧʘʨʘʤʝʪʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ Data Mining ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʬʘʢʪʦʨʘʤʠ ʩʝʨʝʜʦʚʠʱʘ (ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʚʽʪʣʝʥʥʷ, ʪʠʧ ˇʨʫʥʪʫ) ʪʘ ʩʪʘʥʘʤʠ 

ʨʦʩʣʠʥ, ʬʦʨʤʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʜʽʡ, ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ 

ʟʥʠʟʠʪʠ ʚʪʨʘʪʠ. ɺʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʪʘʶʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʪʦʯʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ. ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʽʟʦʚʘʥʦ 

ʩʠʩʪʝʤʫ, ʱʦ ʘʥʘʣʽʟʫʻ ʥʘʢʦʧʠʯʝʥʽ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʨʦʩʣʠʥ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ 

(ʚʨʫʯʥʫ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦ). ɼʞʝʨʝʣʦʤ ʜʘʥʠʭ ʻ ʪʘʙʣʠʮʽ ʫ ʩʭʦʚʠʱʽ MS SQL Server, ʱʦ 

ʟʙʝʨʽʛʘʶʪʴ ʘʛʨʦʥʦʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʪʠʧ ʢʫʣʴʪʫʨʠ, ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʜʘʪʘ) ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʥʠ ʨʦʩʣʠʥ. ʉʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʤʦʜʝʣʣʶ çʟʽʨʢʘè ʽ 

ʚʢʣʶʯʘʻ ʬʘʢʪ-ʪʘʙʣʠʮʶ ʩʪʘʥʽʚ ʨʦʩʣʠʥ ʪʘ ʚʠʤʽʨʥʽ ʪʘʙʣʠʮʽ (ʯʘʩ, ʤʽʩʮʝ, ʢʫʣʴʪʫʨʘ, ʫʤʦʚʠ 

ʩʝʨʝʜʦʚʠʱʘ). ɼʣʷ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʩʪʨʫʤʝʥʪʠ Python. 

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ɼʣʷ ʘʥʘʣʽʟʫ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʪʘʢʽ ʧʽʜʭʦʜʠ: 

ʂʣʘʩʠʬʽʢʘʮʽʷ. ɺʠʢʦʨʠʩʪʘʥʦ ʘʣʛʦʨʠʪʤ ʥʘʾʚʥʦʛʦ ɹʘʡʻʩʘ ʪʘ ʧʨʘʚʠʣʦ 1R ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʧʨʦʩʪʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʩʪʘʥ ʨʦʩʣʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʫʢʫʧʥʦʩʪʽ 

ʬʘʢʪʦʨʽʚ (ʥʘʧʨʠʢʣʘʜ, çʚʦʣʦʛʘ + ʪʝʤʧʝʨʘʪʫʨʘè Ÿ çʩʪʘʥè). 

ɸʩʦʮʽʘʪʠʚʥʽ ʧʨʘʚʠʣʘ. ɸʣʛʦʨʠʪʤ Apriori ʜʘʚ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʯʘʩʪʽ ʧʦʻʜʥʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ ʟʘʣʝʞʥʽʩʪʴ ʩʪʘʥʫ ʨʦʩʣʠʥ ʚʽʜ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʧʨʠʢʣʘʜ: çʷʢʱʦ 

ʚʦʣʦʛʽʩʪʴ < 40% ʽ ʪʝʤʧʝʨʘʪʫʨʘ > 30ÁC, ʪʦ ʨʦʩʣʠʥʘ ʟʥʝʚʦʜʥʝʥʘè. 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ. ʄʝʪʦʜ K-Means ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʛʨʫʧʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʟʘ ʩʭʦʞʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʰʢʦʜʞʝʥʠʭ ʨʦʩʣʠʥ, ʪʠʧʽʚ 

ʫʨʘʞʝʥʴ ʪʦʱʦ ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ 3 ʦʩʥʦʚʥʽ ʢʣʘʩʪʝʨʠ: 

1. ʂʣʘʩʪʝʨ ʩʪʘʙʽʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟʽ ʟʜʝʙʽʣʴʰʦʛʦ ʟʜʦʨʦʚʠʤʠ ʨʦʩʣʠʥʘʤʠ. 

2. ʂʣʘʩʪʝʨ ʟʦʥ ʨʠʟʠʢʫ, ʜʝ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʥʝʚʦʜʥʝʥʥʷ ʯʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

3. ʂʣʘʩʪʝʨ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʢʫʣʴʪʫʨ ʯʠ ʫʤʦʚ. 



 

 

 
ʈʠʩ. 1 ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʦʙ'ʻʢʪʽʚ 

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ Data 

Mining ʚ ʘʛʨʦʘʥʘʣʽʪʠʮʽ. ʉʠʩʪʝʤʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʽʚ ʨʦʩʣʠʥ ʜʦʟʚʦʣʷʻ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʠʷʚʣʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʪʘ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʚʨʦʞʘʶ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʨʝʘʢʪʠʚʥʦʛʦ ʜʦ ʧʨʦʘʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʩʣʠʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 
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ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʊɸ ɸʅɸʃɯɿʋ ʉʊɸʅʋ ɼʆʈɯɻ ʅɸ ʆʉʅʆɺɯ IoT 

ʊɽʍʅʆʃʆɻɯʁ 

ɯʩʢʦʨʦʩʪʝʥʩʴʢʠʡ ʆ.ʆ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ʄ. 

ʉʫʯʘʩʥʘ ʜʦʨʦʞʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʋʢʨʘʾʥʠ ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ ʰʚʠʜʢʦʛʦ 

ʟʥʦʩʫ ʧʦʢʨʠʪʪʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʚʘʨʽʡ ʪʘ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʨʝʤʦʥʪ. ʈʦʟʨʦʙʢʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʜʦʨʽʛ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʜʦʨʽʛ ʪʘ 

ʟʘʤʽʥʠʪʠ ʪʨʫʜʦʤʽʩʪʢʽ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʦʢʨʠʪʪʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʜʦʨʽʛ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʝʬʝʢʪʠʚʥʝ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʪʘʢʠʭ ʷʢ ʚʠʙʦʾʥʠ ʪʘ ʪʨʽʱʠʥʠ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʜʦʨʽʛ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʚʠʷʚʣʝʥʥʷ 

ʜʝʬʝʢʪʽʚ ʪʘ ʥʘʜʘʥʥʷ ʜʦʨʦʞʥʽʤ ʩʣʫʞʙʘʤ ʟʨʫʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ. ʂʦʥʢʨʝʪʥʽ 

ʟʘʚʜʘʥʥʷ ʚʢʣʶʯʘʶʪʴ: 1) ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʟʙʦʨʫ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʥʩʦʨʽʚ 

(ʘʢʩʝʣʝʨʦʤʝʪʨ, GPS); 2) ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Edge-

ʦʙʯʠʩʣʝʥʴ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʝʬʝʢʪʽʚ; 3) ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʫ ʙʘʟʽ ʜʘʥʠʭ 

ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʡ; 4) ʚʽʟʫʘʣʽʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʤʘʧ ʽ ʛʨʘʬʽʢʽʚ ʜʣʷ ʜʦʨʦʞʥʽʭ 

ʩʣʫʞʙ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʪʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʜʫʣʴʥʽʡ 

ʘʨʭʽʪʝʢʪʫʨʽ, ʷʢʘ ʚʢʣʶʯʘʻ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

1. Agent (ɸʛʝʥʪ) ï ʧʨʠʩʪʨʽʡ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʟʘʩʦʙʽ (ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ STM32), 

ʷʢʠʡ ʟʙʠʨʘʻ ʜʘʥʽ ʟ ʘʢʩʝʣʝʨʦʤʝʪʨʘ (ʚʽʙʨʘʮʽʾ ʧʦ ʦʩʷʭ X, Y, Z) ʪʘ GPS (ʛʝʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ). ɼʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʧʨʦʪʦʢʦʣ MQTT. 

2. Edge Data Logic ï ʧʝʨʠʬʝʨʽʡʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ ʚʠʢʦʥʫʻ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ 

ʜʘʥʠʭ (ʬʽʣʴʪʨʘʮʽʷ ʰʫʤʽʚ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʪʘʥʫ ʜʦʨʦʛʠ ʟʘ ʨʽʚʥʝʤ ʚʽʙʨʘʮʽʡ) ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ Python, Pandas ʪʘ Scikit-learn. ʅʘʧʨʠʢʣʘʜ, ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ 

ʢʦʦʨʜʠʥʘʪʠ Z ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʚʢʘʟʫʻ ʥʘ ʚʠʙʦʾʥʫ. 

3. Hub ï ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ (FastAPI, Redis), ʷʢʠʡ ʥʘʢʦʧʠʯʫʻ ʜʘʥʽ ʧʘʢʝʪʘʤʠ (ʧʦ 10 

ʟʘʧʠʩʽʚ) ʪʘ ʤʘʨʰʨʫʪʠʟʫʻ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. 

4. Store ï ʙʘʟʘ ʜʘʥʠʭ PostgreSQL ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʫʧʫ ʯʝʨʝʟ REST API ʘʙʦ WebSocket. 

5. UI  ï ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ: AccelerometerUI (ʛʨʘʬʽʢʠ ʚʽʙʨʘʮʽʡ) ʪʘ MapUI 

(ʤʘʧʠ ʟ ʧʦʟʥʘʯʝʥʥʷʤ ʜʝʬʝʢʪʽʚ). 

ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʪʝʢ, ʱʦ ʚʢʣʶʯʘʻ C/C++ ʜʣʷ ʘʛʝʥʪʘ, Python 

ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, FastAPI ʜʣʷ API, PostgreSQL ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ Docker ʜʣʷ 

ʨʦʟʛʦʨʪʘʥʥʷ. ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ MQTT Explorer, ʱʦ ʧʽʜʪʚʝʨʜʠʣʦ 

ʢʦʨʝʢʪʥʫ ʧʝʨʝʜʘʯʫ ʪʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʧʝʨʝʚʘʛʠ. ʈʝʘʣʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ: 

¶ ɹʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʰʣʷʭʦʤ ʰʚʠʜʢʦʛʦ ʚʠʷʚʣʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʜʽʣʷʥʦʢ 

(ʥʘʧʨʠʢʣʘʜ, ʚʠʙʦʾʥ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʚʽʙʨʘʮʽʾ). 

¶ ʆʧʪʠʤʽʟʘʮʽʶ ʚʠʪʨʘʪ ʟʘʚʜʷʢʠ ʮʽʣʴʦʚʦʤʫ ʨʝʤʦʥʪʫ ʢʨʠʪʠʯʥʠʭ ʜʽʣʷʥʦʢ, 

ʚʠʟʥʘʯʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

¶ ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʨʫʯʥʠʡ ʦʛʣʷʜ, ʜʨʦʥʦʚʽ 

ʟʡʦʤʢʠ), ʷʢʽ ʻ ʪʨʫʜʦʤʽʩʪʢʠʤʠ ʘʙʦ ʜʦʨʦʛʠʤʠ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʚʢʣʶʯʘʶʪʴ ʢʣʘʩʠʬʽʢʦʚʘʥʠʡ ʩʪʘʥ ʜʦʨʦʛʠ ("ʥʦʨʤʘʣʴʥʠʡ", 

"ʩʝʨʝʜʥʽʡ", "ʘʚʘʨʽʡʥʠʡ"), ʛʝʦʛʨʘʬʽʯʥʽ ʟʦʥʠ ʟ ʜʝʬʝʢʪʘʤʠ ʥʘ ʤʘʧʘʭ ʪʘ ʟʚʽʪʠ ʫ 

ʬʦʨʤʘʪʽ PDF ʜʣʷ ʜʦʨʦʞʥʽʭ ʩʣʫʞʙ. ʊʝʩʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 



 

 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʝʬʝʢʪʽʚ (90% ʜʣʷ ʚʠʙʦʾʥ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʣʛʦʨʠʪʤʽʚ Scikit-

learn). 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. MQTT Protocol Specification. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.oasis-open.org/mqtt/mqtt/v5.0/mqtt-v5.0.html 

2. PostgreSQL Documentation. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.postgresql.org/docs/ 

3. FastAPI Tutorial. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://fastapi.tiangolo.com/ 

4. Docker Hub. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://hub.docker.com/ 

  



 

 

ʋɼʂ 004.42 

ʉʀʉʊɽʄɸ ɻɽʅɽʈʋɺɸʅʅʗ ɯɻʈʆɺʆɻʆ ʉɺɯʊʋ 

ɿʝʤʦʚ ʉ.ʆ.., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ʄʝʪʘ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʛʝʥʝʨʘʮʽʾ 

ʽʛʨʦʚʦʛʦ ʩʚʽʪʫ ʟ ʧʦʜʘʣʴʰʠʤ ʘʥʘʣʽʟʦʤ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ (Data Mining). ʊʘʢʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʮʝʥʘʨʽʾʚ ʽʛʨʦʚʠʭ ʧʨʦʩʪʦʨʽʚ, ʦʮʽʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʛʝʥʝʨʘʮʽʾ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʩʪʨʫʢʪʫʨʫ ʩʪʚʦʨʝʥʠʭ ʩʚʽʪʽʚ 

ʟʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʯʘʩʦʚʠʭ ʟʘʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʦʛʦ ʩʚʽʪʫ. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʧʨʦʮʝʜʫʨʥʦʾ 

ʛʝʥʝʨʘʮʽʾ ʚ ʽʛʨʦʚʠʭ ʩʠʩʪʝʤʘʭ. ʇʨʝʜʤʝʪʦʤ ð ʩʠʩʪʝʤʘ ʧʦʙʫʜʦʚʠ ʽʛʨʦʚʠʭ ʩʚʽʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʘʣʛʦʨʠʪʤʽʚ ʰʫʤʫ ʇʝʨʣʽʥʘ ʪʘ ʜʽʘʛʨʘʤ ɺʦʨʦʥʦʛʦ, ʘ ʪʘʢʦʞ ʤʦʜʫʣʴ Data Mining ʜʣʷ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʥʝʨʘʮʽʾ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʜʫʩʪʨʽʾ ʚʽʜʝʦʽʛʦʨ ʬʦʨʤʫʻ ʧʦʪʨʝʙʫ ʚ 

ʜʠʥʘʤʽʯʥʦʤʫ ʢʦʥʪʝʥʪʽ, ʱʦ ʘʜʘʧʪʫʻʪʴʩʷ ʧʽʜ ʧʦʪʨʝʙʠ ʛʨʘʚʮʷ. ʇʨʦʮʝʜʫʨʥʘ ʛʝʥʝʨʘʮʽʷ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʽʛʨʦʚʦʛʦ ʦʪʦʯʝʥʥʷ, ʧʽʜʚʠʱʫʶʯʠ 

ʨʝʽʛʨʘʙʝʣʴʥʽʩʪʴ ʽ ʟʤʝʥʰʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ. ʇʨʦʪʝ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʟʜʘʪʥʽ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʝʨʘʮʽʾ, ʦʮʽʥʶʚʘʪʠ ʚʧʣʠʚ 

ʧʘʨʘʤʝʪʨʽʚ ʽ ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʜʘʻ ʟʤʦʛʫ 

ʙʫʜʫʚʘʪʠ ʛʥʫʯʢʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʧʨʦʮʝʜʫʨʥʦʾ 

ʛʝʥʝʨʘʮʽʾ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʜʘʥʠʭ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʢʨʘʱʝ 

ʟʨʦʟʫʤʽʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʦʛʦ ʩʚʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʜʫʨʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. 

ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʽʟʦʚʘʥʦ ʩʠʩʪʝʤʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʫʚʘʪʠ ʽʛʨʦʚʽ ʩʚʽʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽʛʨʦʚʦʛʦ 

ʩʚʽʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʛʝʥʝʨʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʧʘʨʘʤʝʪʨʠ ʩʝʨʝʜʦʚʠʱʘ (ʪʠʧ, ʨʦʟʤʽʨ, ʢʽʣʴʢʽʩʪʴ 

ʦʙôʻʢʪʽʚ) ʽ ʯʘʩʦʚʽ ʚʠʪʨʘʪʠ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʬʘʡʣʽ ʬʦʨʤʘʪʫ JSON, ʷʢʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʚʠʚʘʥʪʘʞʫʻʪʴʩʷ ʫ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʥʘ ʙʘʟʽ MS SQL Server. 

ʉʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʤʦʜʝʣʣʶ çʟʽʨʢʘè ʽ ʚʢʣʶʯʘʻ ʬʘʢʪ ʪʘʙʣʠʮʶ ʛʝʥʝʨʘʮʽʾ ʪʘ 

ʚʠʤʽʨʥʽ ʪʘʙʣʠʮʽ ʦʙ'ʻʢʪʽʚ, ʘʣʛʦʨʠʪʤʽʚ, ʪʠʧʽʚ ʩʚʽʪʽʚ, ʜʘʪʠ. 

ɼʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ: 

¶ ʂʣʘʩʠʬʽʢʘʮʽʷ. ɿʘʩʪʦʩʦʚʘʥʦ ʘʣʛʦʨʠʪʤ 1-Rule ʽ ʥʘʾʚʥʦʛʦ ɹʘʡʝʩʘ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʧʨʦʩʪʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʪʘ ʪʠʧʫ ʩʚʽʪʫ. 

¶ ɸʩʦʮʽʘʪʠʚʥʽ ʧʨʘʚʠʣʘ. ʄʝʪʦʜ Apriori ʜʘʚ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʯʘʩʪʽ ʧʦʻʜʥʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ ʟʚôʷʟʦʢ ʤʽʞ ʘʣʛʦʨʠʪʤʘʤʠ ʪʘ ʨʦʟʤʽʨʘʤʠ ʩʚʽʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʬʦʨʤʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʧʨʘʚʠʣʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʷʢʘ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʣʛʦʨʠʪʤʫ K-Means (ʨʠʩ. 1). ɼʣʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ 

ʦʙôʻʢʪʽʚ ʫ ʩʚʽʪʽ (ʜʝʨʝʚʘ, ʢʫʱʽ, ʢʚʽʪʠ, ʪʘʡʣʠ). ʇʽʩʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʜʘʥʠʭ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʫ ʣʽʢʪʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ ð ʪʨʠ. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʛʨʫʧʠ: 

1. ʂʣʘʩʪʝʨ ʢʦʤʧʘʢʪʥʠʭ ʩʚʽʪʽʚ ʽʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʙôʻʢʪʽʚ. 

2. ʂʣʘʩʪʝʨ ʚʝʣʠʢʠʭ ʧʨʦʩʪʦʨʽʚ ʽʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʨʦʩʣʠʥʥʦʩʪʽ. 

3. ʂʣʘʩʪʝʨ ʽʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʦʜʥʦʛʦ ʪʠʧʫ ʦʙôʻʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʝʨʝʚ), ʱʦ ʩʚʽʜʯʠʪʴ 
ʧʨʦ ʩʧʝʮʠʬʽʢʫ ʛʝʥʝʨʘʮʽʾ. 



 

 

 
ʈʠʩ. 1 ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʦʙ'ʻʢʪʽʚ 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʝʤʦʥʩʪʨʫʻ ʝʬʝʢʪʠʚʥʝ ʧʦʻʜʥʘʥʥʷ ʧʨʦʮʝʜʫʨʥʦʾ 

ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ Data Mining. ɿʘʩʪʦʩʦʚʘʥʽ ʤʝʪʦʜʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʦʟʚʦʣʠʣʠ ʥʝ ʣʠʰʝ ʬʦʨʤʘʣʽʟʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʝʨʘʮʽʾ, ʘ ʡ ʚʠʷʚʠʪʠ ʚʘʞʣʠʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʘʜʘʧʪʘʮʽʾ ʩʚʽʪʫ ʧʽʜ ʩʪʠʣʴ ʛʨʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. 1R classification algorithm. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ:: https://www.jamestharpe.com/1r-algorithm/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.04.2025). 

2. Perlin Noise: Implementation, Procedural Generation, and Simplex Noise. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://garagefarm.net/blog/perlin-noise-

implementation-procedural-generation-and-simplex-noise (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.04.2025). 

3. ʄʘʪʝʤʘʪʠʢʘ ʚ ʛʝʡʤʜʝʚʽ. ʑʦ ʪʘʢʝ ʜʽʘʛʨʘʤʠ ɺʦʨʦʥʦʛʦ ʪʘ ʷʢ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʨʦʟʨʦʙʮʽ ʽʛʦʨ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://gamedev.dou.ua/articles/mathematics-gamedev-voronoi-diagrams/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

20.04.2025). 
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ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʇɸʈɸʄɽʊʈɯɺ ʄɯʂʈʆʂʃɯʄɸʊʋ ʋ 

ʇʈʆʄʀʉʃʆɺʆʄʋ ʇʊɸʐʅʀʂʋ  

ɹʘʙʽʡ ɹ. ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ 

ʧʨʦʮʝʩʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʧʪʘʰʥʠʢʫ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʧʪʠʮʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ [1]. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʪʠʮʽ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʧʪʘʰʥʠʢʫ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫ ʧʪʘʰʥʠʢʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʪʘʰʥʠʢʘʭ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʧʪʘʭʽʚʥʠʮʪʚʘ. 

ɺʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʨʽʚʥʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʯʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʤʽʘʢʫ 

ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʪʠʮʽ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, 

ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʫʪʨʠʤʘʥʥʷ [1]. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʢʦʣʠ ʚʠʨʦʙʥʠʢʠ 

ʧʨʘʛʥʫʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʚʽʜʭʠʣʝʥʥʷ, ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʧʨʠʯʠʥʠ ʪʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ [2]. 

ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʪʘʰʥʠʢʽʚ, 

ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʛʣʠʙʠʥʥʦʛʦ ʘʥʘʣʽʟʫ 

ʽʩʪʦʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʘ ʡ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʝʙʘʞʘʥʽ ʟʤʽʥʠ, ʬʦʨʤʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ [3]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʢʨʦʢʣʽʤʘʪʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʛʘʣʫʟʽ ʧʪʘʭʽʚʥʠʮʪʚʘ. 

ɸʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʟʛʨʫʧʦʚʘʥʽ ʚ ʦʢʨʝʤʽ 

ʧʽʜʩʠʩʪʝʤʠ: 

1. ʈʦʙʦʯʘ ʩʪʘʥʮʽʷ ʧʪʘʰʥʠʢʫ ð ʮʝ ʣʦʢʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʙʽʨ ʪʘ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ ʜʘʥʠʭ: 

¶ ʉʝʥʩʦʨʠ ʟʜʽʡʩʥʶʶʪʴ ʙʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ 
(ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, CO , ʘʤʽʘʢ ʪʦʱʦ) [2]. 

¶ ɹʣʦʢ ʢʝʨʫʚʘʥʥʷ ʧʨʠʡʤʘʻ ʩʠʛʥʘʣʠ ʚʽʜ ʩʝʥʩʦʨʽʚ ʽ, ʟʘ ʧʦʪʨʝʙʠ, ʥʘʜʩʠʣʘʻ 
ʢʦʤʘʥʜʠ ʥʘ ʨʝʛʫʣʷʪʦʨʠ (ʚʝʥʪʠʣʷʪʦʨʠ, ʦʙʽʛʨʽʚʘʯʽ, ʟʚʦʣʦʞʫʚʘʯʽ ʪʦʱʦ) [2]. 

¶ ʈʦʙʦʯʘ ʩʪʘʥʮʽʷ ʦʧʝʨʘʪʦʨʘ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʬʝʡʩ ʚʟʘʻʤʦʜʽʾ ʧʝʨʩʦʥʘʣʫ ʟ 
ʩʠʩʪʝʤʦʶ, ʥʘʜʘʶʯʠ ʜʦʩʪʫʧ ʜʦ ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʞʫʨʥʘʣʽʚ ʧʦʜʽʡ ʪʘ 

ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ [3]. 

¶ ʉʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ (ɹɼ) ʟʙʝʨʽʛʘʻ ʚʩʽ ʟʽʙʨʘʥʽ ʜʘʥʽ ʟ ʩʝʥʩʦʨʽʚ ʫ ʣʦʢʘʣʴʥʽʡ ʙʘʟʽ 
ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʜʘʯʽ [3]. 

2. ʉʝʨʚʝʨ ʩʭʦʚʠʱʘ ʜʘʥʠʭ (ʉɼ) ð ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʢʫʤʫʣʷʮʽʾ ʜʘʥʠʭ ʽʟ ʙʘʛʘʪʴʦʭ 

ʧʪʘʰʥʠʢʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʘʥʘʣʽʪʠʢʠ [1]. 

3. ʈʦʙʦʯʘ ʩʪʘʥʮʽʷ ʘʥʘʣʽʪʠʢʘ ð ʨʝʘʣʽʟʫʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʽʚʝʥʴ ʩʠʩʪʝʤʠ: 

¶ ɺʠʢʦʨʠʩʪʦʚʫʻ ʤʦʜʫʣʴ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʠʭ ʪʘ ʧʦʪʦʯʥʠʭ 
ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ, ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ, ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʽʚ 

ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʤʽʢʨʦʢʣʽʤʘʪʫ [1]. 



 

 

 
ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ 

ʊʘʢʘ ʨʦʟʧʦʜʽʣʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʽʩʪʴ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʚ ʧʪʘʰʥʠʢʫ, ʜʦʟʚʦʣʷʶʯʠ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ. 

ɺʠʩʥʦʚʢʠ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʧʪʘʰʥʠʢʫ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʢʨʠʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʝʨʝʜʦʚʠʱʘ ʫʪʨʠʤʘʥʥʷ ʧʪʠʮʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʪʘ 

ʟʘʧʦʙʽʛʘʪʠ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʡ ʟʜʦʨʦʚôʷ ʧʦʛʦʣʽʚôʷ. 

ɿʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʝʥʩʦʨʽʚ, ʢʝʨʫʶʯʠʭ ʙʣʦʢʽʚ, ʩʝʨʚʝʨʽʚ ʟʙʦʨʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʤʦʜʫʣʽʚ ʘʥʘʣʽʪʠʢʠ, ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʧʝʨʩʦʥʘʣʫ ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʠʭ ʽ ʧʦʪʦʯʥʠʭ 

ʜʘʥʠʭ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʟʤʝʥʰʝʥʥʶ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʪʘ ʧʦʣʽʧʰʝʥʥʶ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʧʪʠʮʽ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ 

ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʠʡ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʥʦʟʥʠʭ 

ʤʦʜʝʣʝʡ ʽ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʛʣʠʙʠʥʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʥʘ ʤʽʢʨʦʢʣʽʤʘʪ ʪʘ ʬʦʨʤʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʡʦʛʦ ʦʧʪʠʤʽʟʘʮʽʾ. 
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ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ʆʎɯʅʖɺɸʅʅʗ ʗʂʆʉʊɯ ʅɸɺʏɸʃʔʅʆɻʆ 

ʇʈʆʎɽʉʋ 

ʂʦʯʫʙʝʡ ɹ.ɹ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ (Data Mining). ʊʘʢʘ 

ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʬʘʢʪʦʨʘʤʠ 

ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʥʘʜʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʪʠʯʥʘ 

ʩʠʩʪʝʤʘ, ʱʦ ʽʥʪʝʛʨʫʻ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʤʝʪʦʜʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʤʝʭʘʥʽʟʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʩʪʨʽʤʢʠʤ ʟʨʦʩʪʘʥʥʷʤ 

ʦʙʩʷʛʽʚ ʦʩʚʽʪʥʽʭ ʜʘʥʠʭ ʪʘ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʪʨʘʜʠʮʽʡʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʾʭ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʘʥʘʣʽʟʫ. ʅʘ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 

ʦʙʤʝʞʫʶʪʴʩʷ ʙʘʟʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʧʨʠʭʦʚʘʥʽ ʧʨʦʙʣʝʤʠ 

ʘʙʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ɺ ʫʤʦʚʘʭ ʘʢʪʠʚʥʦʾ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ ʟʜʘʪʥʽ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʥʘʭʦʜʠʪʠ ʥʝʪʨʠʚʽʘʣʴʥʽ ʟʚ'ʷʟʢʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ 

ʩʚʦʻʯʘʩʥʦ ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ ʨʠʟʠʢʠ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ Data Mining ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʘʥʘʣʽʟʫʚʘʪʠ ʬʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʘ ʡ ʚʠʷʚʣʷʪʠ ʪʨʝʥʜʠ ʪʘ ʙʫʜʫʚʘʪʠ ʧʨʦʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʫʭʚʘʣʝʥʥʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʽ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʠʣʴʥʠʭ ʽ ʩʣʘʙʢʠʭ ʤʽʩʮʴ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ 

ʨʦʙʦʪʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ. 

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ Microsoft SQL Server, ʱʦ 

ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʫʨʩʠ, ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ, ʦʩʚʽʪʥʽ ʤʝʪʨʠʢʠ ʪʘ ʦʮʽʥʢʠ. ʅʘ ʦʩʥʦʚʽ 

ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʨʝʘʣʽʟʦʚʘʥʦ ʢʽʣʴʢʘ ʥʘʧʨʷʤʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʄʝʪʦʜ 

ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ (ʘʣʛʦʨʠʪʤ Apriori) ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʩʪʘʣʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʫʨʩʘʤʠ, 

ʛʨʫʧʘʤʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɹʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʧʨʘʚʠʣʘ ʽʟ 

ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʦʚʽʨʠ (ʜʦ 100%), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɼʣʷ ʛʨʫʧʫʚʘʥʥʷ ʩʭʦʞʠʭ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘʧʠʩʽʚ ʟʘʩʪʦʩʦʚʘʥʦ ʘʣʛʦʨʠʪʤ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ K-Means. ʇʦʧʝʨʝʜʥʴʦ ʜʘʥʽ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʢ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʢʦʜʫʚʘʥʥʷ ʢʘʪʝʛʦʨʽʘʣʴʥʠʭ ʟʤʽʥʥʠʭ (one-hot encoding). ʆʧʪʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʨʠʢʠ Silhouette Score, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʢʣʘʩʪʝʨʠ ʟ ʨʽʟʥʠʤʠ ʧʨʦʬʽʣʷʤʠ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ. ʇʨʦʩʪʦʨʦʚʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʢʣʘʩʪʝʨʽʚ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ (PCA). 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʽʩʣʷ ʟʥʠʞʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ ʜʘʥʠʭ, 

ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʯʽʪʢʝ ʨʦʟʤʝʞʫʚʘʥʥʷ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʛʨʫʧʘʤʠ. 



 

 

 
ʈʠʩ. 1 ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ ʧʽʩʣʷ ʟʥʠʞʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ ʤʝʪʦʜʦʤ 

PCA 

ɺʠʩʥʦʚʢʠ. ʉʪʚʦʨʝʥʘ ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʧʨʠʭʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʩʬʦʨʤʫʚʘʪʠ ʧʽʜˇʨʫʥʪʷ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʽ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʤ. 
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ʇʆɺɽɼɯʅʂʀ ʂʆʈʀʉʊʋɺɸʏɯɺ 

ʅɸ ʂʆʄɽʈʎɯʁʅʀʍ ʇʃɸʊʌʆʈʄɸʍ 

ʉʘʷʧʽʥʘ ʄ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʝʬʝʢʪʠʚʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʦʚʠʭ ʤʦʜʝʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʢʦʤʝʨʮʽʡʥʠʭ 

ʧʣʘʪʬʦʨʤʘʭ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʙʽʟʥʝʩ-ʨʽʰʝʥʴ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ 

ʧʨʦʧʦʟʠʮʽʡ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʚʝʜʽʥʢʘ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʥʘ ʢʦʤʝʨʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤʘʭ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʟʜʽʡʩʥʶʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʪʦʚʘʨʘʤʠ ʯʠ ʧʦʩʣʫʛʘʤʠ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ, ʥʘʢʦʧʠʯʝʥʠʭ ʫ ʩʭʦʚʠʱʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʉʫʯʘʩʥʘ ʝʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʽ ʟʘʛʘʣʦʤ ʚ ʩʚʽʪʽ ʩʪʨʽʤʢʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʧʨʦʪʝ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʟʘʙʝʟʧʝʯʝʥʦʶ ʫ ʩʬʝʨʽ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ, ʪʘʢʠʭ ʷʢ ʧʝʨʝʛʣʷʜʠ 

ʪʦʚʘʨʽʚ, ʢʣʽʢʠ, ʧʦʢʫʧʢʠ, ʧʦʚʝʨʥʝʥʥ ̫ ï ʙʘʛʘʪʦ ʧʣʘʪʬʦʨʤ ʜʦʩʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ 

ʙʘʟʦʚʫ ʩʪʘʪʠʩʪʠʢʫ ʙʝʟ ʛʣʠʙʦʢʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʘʙʦ ʞ ʚʟʘʛʘʣʽ ʥʝ ʘʥʘʣʽʟʫʶʪʴ ʩʚʦʾ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʘʥʜʘʨʪʥʽ ʰʘʙʣʦʥʥʽ ʩʘʡʪʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ 

ʧʦʪʝʥʮʽʡʥʦ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʣʽʻʥʪʽʚ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʡ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʙʽʟʥʝʩ ʚʪʨʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʘʯʠʪʠ ʧʦʚʥʫ ʢʘʨʪʠʥʫ: ʯʦʤʫ ʢʦʨʠʩʪʫʚʘʯʽ 

ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ ʧʦʢʫʧʢʠ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʧʦʧʠʪ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ, ʷʢʽ ʪʦʚʘʨʠ ʤʘʶʪʴ 

ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʧʦʚʝʨʥʝʥʥʷ, ʯʠ ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʟʥʠʞʝʥʽ ʮʽʥʠ. ʅʘ ʪʣʽ ʛʣʦʙʘʣʴʥʦʛʦ 

ʪʨʝʥʜʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʪʦʙʪʦ ʩʠʩʪʝʤ ʨʝʢʦʤʝʥʜʘʮʽʡ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʩʝʛʤʝʥʪʘʮʽʾ ʢʣʽʻʥʪʽʚ ï ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʜʽʙʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʪʨʘʪʠ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ [1]. 

ʅʘʨʘʟʽ ʚ ʋʢʨʘʾʥʽ ʣʠʰʝ ʚʝʣʠʢʽ çʛʨʘʚʮʽè ʚʧʨʦʚʘʜʞʫʶʪʴ ʧʦʜʽʙʥʽ ʩʠʩʪʝʤʠ, ʪʦʜʽ ʷʢ 

ʩʝʨʝʜʥʽʡ ʪʘ ʤʘʣʠʡ ʙʽʟʥʝʩ ʣʠʰʝ ʚ ʧʦʦʜʠʥʦʢʠʭ ʚʠʧʘʜʢʘʭ ʘʙʦ ʞ ʜʦʩʽ ʦʙʤʝʞʫʻʪʴʩʷ ʨʫʯʥʦʶ 

ʘʥʘʣʽʪʠʢʦʶ ʯʠ ʥʝʧʦʚʥʠʤʠ ʟʚʽʪʘʤʠ ʟ CRM, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʫʥʽʬʽʢʦʚʘʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʤʦʛʣʘ ʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʽʨ, ʟʙʝʨʽʛʘʥʥʷ, ʘʥʘʣʽʟ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʦʚʝʜʽʥʢʦʚʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [2]. 

ʈʦʟʨʦʙʣʶʚʘʥʘ ʩʠʩʪʝʤʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʨʭʽʪʝʢʪʫʨʽ, ʱʦ ʚʢʣʶʯʘʻ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ETL-

ʤʝʭʘʥʽʟʤ, ʘʥʘʣʽʪʠʯʥʠʡ ʩʝʨʚʝʨ ʟ ʤʦʜʫʣʷʤʠ OLAP ʪʘ Data Mining, ʘ ʪʘʢʦʞ ʽʥʪʝʨʬʝʡʩ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʩʪʽ. ɺʟʘʻʤʦʜʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ web-ʩʝʨʚʝʨ ʪʘ ʢʣʽʻʥʪʩʴʢʫ ʯʘʩʪʠʥʫ 

(ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ). ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʦʚʝʜʽʥʢʦʚʽ ʧʘʪʝʨʥʠ, 

ʩʝʛʤʝʥʪʫʚʘʪʠ ʘʫʜʠʪʦʨʽʶ ʟʘ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʙʫʜʫʚʘʪʠ ʧʨʦʛʥʦʟʠ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʭʦʚʠʱʝ ʜʘʥʠʭ ʨʝʘʣʽʟʦʚʘʥʝ ʟʘ ʟʽʨʢʦʚʦʶ ʩʭʝʤʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʙʣʠʮʽ ʬʘʢʪʽʚ ʽ 

ʚʠʤʽʨʽʚ: ʢʦʨʠʩʪʫʚʘʯʽ, ʪʦʚʘʨʠ, ʢʘʪʝʛʦʨʽʾ, ʜʘʪʠ. ɼʣʷ ʘʛʨʝʛʘʮʽʾ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ SQL 

Server Integration Services (SSIS), ʘ ʜʣʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ ð SQL Server Analysis 

Services (SSAS) ʽʟ ʧʦʙʫʜʦʚʦʶ OLAP-ʢʫʙʘ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʫ ʩʭʦʚʠʱʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʤʝʪʦʜʘʤʠ 1R ʪʘ Naive Bayes), ʧʦʰʫʢ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ 

(ʘʣʛʦʨʠʪʤ Apriori), ʘ ʪʘʢʦʞ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ K-Means. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʟʘʩʪʦʩʫʥʢʫ ʪʘ ʚ ʘʥʘʣʽʪʠʯʥʠʭ 

ʜʘʰʙʦʨʜʘʭ Power BI, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ KPI, ʪʨʝʥʜʠ ʧʦʧʠʪʫ ʡ ʧʦʪʝʥʮʽʡʥʽ 

ʧʨʦʙʣʝʤʥʽ ʪʦʚʘʨʠ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʢʨʽʟʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʧʨʦʮʝʩ ð ʚʽʜ ʟʙʦʨʫ 

ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʦ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʙʽʟʥʝʩ-ʨʽʰʝʥʴ. ɸʨʭʽʪʝʢʪʫʨʫ ʨʽʰʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 



 

 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ 

ʢʦʤʝʨʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤʘʭ 
ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʩʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʟʥʝʩʫ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʦʚʘʨʥʽ ʧʦʟʠʮʽʾ ʡ ʰʚʠʜʰʝ 

ʫʭʚʘʣʶʚʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ. 

ɺʠʩʥʦʚʢʠ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ ʜʽʾ ʢʣʽʻʥʪʽʚ ʥʘ ʢʦʤʝʨʮʽʡʥʽʡ 

ʧʣʘʪʬʦʨʤʽ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, OLAP-ʘʥʘʣʽʟʫ ʪʘ ʤʝʪʦʜʽʚ Data Mining 

ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʝʥʜʝʥʮʽʾ, ʩʝʛʤʝʥʪʫʚʘʪʠ ʘʫʜʠʪʦʨʽʶ ʪʘ ʬʦʨʤʫʚʘʪʠ 

ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ ʚ ʨʝʞʠʤʽ, ʥʘʙʣʠʞʝʥʦʤʫ ʜʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʤʦʞʝ ʜʘʪʠ ʟʤʦʛʫ ʙʽʟʥʝʩʫ 

ʦʧʝʨʘʪʠʚʥʦ ʘʜʘʧʪʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʧʨʦʜʘʞʽʚ, ʧʦʢʨʘʱʫʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ ʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. The future of personalizationðand how to get ready for it. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.mckinsey.com/capabilities/growth-marketing-and-

sales/our-insights/the-future-of-personalization-and-how-to-get-ready-for-it#/ (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 19.04.2025). 

2. ʈʦʟʫʤʽʥʥʷ ʪʘ ɺʠʢʦʨʠʩʪʘʥʥʷ ɸʥʘʣʽʟʫ ʊʨʝʥʜʽʚ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://bitimpulse.com/rozuminnya-ta-vykorystannya-analizu-trendiv-klyuch-do-

uspishnogo-biznesu/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2025). 
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɯʅʊɽʅʉʀɺʅʆʉʊɯ 

ʉʆʅʗʏʅʆɰ ɽʅɽʈɻɯɰ ɿ ʉʀʉʊɽʄʆʖ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ 

ʂʣʠʤʝʥʢʦ ʆ. ʄ.,  ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɼʫʜʥʠʢ ɸ. ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʉʠʩʪʝʤʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʽʾ ʚ ʧʨʠʚʘʪʥʠʭ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘʭ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ 

ʩʠʩʪʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ, ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʝʟʦʥʥʦʩʪʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʪʘ 

ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ. ʆʜʥʘʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʩʝʟʦʥʫ, ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʪʠʧʫ ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʪʦʯʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ[1]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʩʪʦʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʝʥʝʨʛʦʛʝʥʝʨʘʮʽʶ ʪʘ 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʨʝʥʜʠ, ʬʦʨʤʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ, ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʘʢʫʤʫʣʷʪʦʨʘʭ, ʘ ʪʘʢʦʞ ʝʢʦʥʦʤʽʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ[3]. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʥʽ ʧʨʦ ʛʝʥʝʨʘʮʽʶ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʧʨʠʚʘʪʥʦʤʫ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʽ [2]. ɼʣʷ ʟʘʧʦʚʥʝʥʥʷ ʟʥʘʯʝʥʴ ʟ ʛʨʘʬʽʢʽʚ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 2 ʧʨʦʛʨʘʤʠ. ʆʜʥʘ ï ʘʚʪʦʤʘʪʠʯʥʘ, ʧʦʢʠ ʱʦ ʾʾ % ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʱʝ ʥʝ ʜʫʞʝ 

ʚʝʣʠʢʠʡ, ʪʦʤʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽʥʰʘ ʧʨʦʛʨʘʤʘ, ʜʣʷ ʨʫʯʥʦʛʦ ʚʚʝʜʝʥʥʷ, ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ.1. 

 
ʈʠʩ.1 ʇʨʦʛʨʘʤʘ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʜʘʥʠʭ ʟ ʛʨʘʬʽʢʽʚ 

ʉʠʩʪʝʤʘ ʧʨʠʡʦʤʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʤʦʚʦʶ Python ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢ pandas, numpy, sklearn, xgboost, matplotlib, seaborn. ɼʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʠ ʧʽʜʭʦʜʠ: ʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʶ, 

ʘʥʩʘʤʙʣʝʚʠʡ ʤʝʪʦʜ bagging (Random Forest) ʪʘ boosting (XGBoost). ɼʘʥʽ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ 



 

 

ʦʙʨʦʙʣʝʥʽ, ʥʦʨʤʘʣʽʟʦʚʘʥʽ, ʨʦʟʙʠʪʽ ʥʘ ʥʘʚʯʘʣʴʥʽ ʪʘ ʚʘʣʽʜʘʮʽʡʥʽ ʥʘʙʦʨʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʝʥʽ 

ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʨʦʧʫʩʢʽʚ ʪʘ ʘʥʦʤʘʣʽʡ. 

ʅʘ ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʨʴʦʭ ʪʠʧʽʚ ʤʦʜʝʣʝʡ ʥʘ ʰʝʩʪʠ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʥʘʙʦʨʘʭ ʜʘʥʠʭ. ʂʨʠʪʝʨʽʻʤ ʷʢʦʩʪʽ ʙʫʣʦ 

ʦʙʨʘʥʦ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʫ ʧʦʤʠʣʢʫ (MSE). ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʤʦʜʝʣʽ boosting, ʱʦ ʧʽʜʪʚʝʨʜʠʣʦ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ, ʚ ʷʢʠʭ ʧʨʠʩʫʪʥʽ 

ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʪʘ ʥʝʣʽʥʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʦʥʷʯʥʦʾ ʛʝʥʝʨʘʮʽʾ: ʦʩʦʙʣʠʚʘ 

ʫʚʘʛʘ ʙʫʣʘ ʧʨʠʜʽʣʝʥʘ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʨʽʚʝʥʴ 

ʭʤʘʨʥʦʩʪʽ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʦʥʷʯʥʦʾ ʛʝʥʝʨʘʮʽʾ ʤʘʻ ʩʠʣʴʥʫ ʢʦʨʝʣʷʮʽʶ 

ʽʟ ʩʝʟʦʥʥʽʩʪʶ ʪʘ ʨʽʚʥʝʤ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʥʘʜʤʽʨʥʦ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʘʙʦ ʩʠʣʴʥʠʡ 

ʚʽʪʝʨ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʯʝʨʝʟ ʬʽʟʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʥʝʣʝʡ. ʎʝ ʜʦʟʚʦʣʷʻ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʪʚʦʨʶʚʘʪʠ ʛʥʫʯʢʽʰʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʛʦʜʥʠʭ ʧʨʦʛʥʦʟʽʚ. 

ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʠʡ ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ 

ʤʝʪʦʜʽʚ ʛʣʠʙʠʥʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʧʝʨʝʜʦʚʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʙʽʣʴʰ ʪʦʯʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʚʨʘʭʦʚʫʶʯʠ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʾ ʟʤʽʥʥʽʩʪʴ, ʟʦʢʨʝʤʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ) ʪʘ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ. ɼʦʜʘʪʢʦʚʦ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʘ ʟ 

ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ (ʪʠʧ, ʧʦʪʫʞʥʽʩʪʴ, ʨʦʟʪʘʰʫʚʘʥʥʷ) ʥʘ ʟʘʛʘʣʴʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʥʝʨʛʦʛʝʥʝʨʘʮʽʾ. ʊʘʢʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʽ 

ʧʨʦʛʥʦʟʠ ʱʦʜʦ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɿʦʢʨʝʤʘ, ʥʘ ʦʩʥʦʚʽ ʮʠʭ 

ʧʨʦʛʥʦʟʽʚ ʙʫʜʫʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ KPI ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʪʦʪʠʧ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʜʘʥʽ, ʟʙʝʨʽʛʘʪʠ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ, ʧʝʨʝʥʦʩʠʪʠ ʫ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʙʫʜʫʚʘʪʠ 

ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʘʥʘʣʽʪʠʯʥʽ ʢʫʙʠ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ, ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʽʭ, 

ʤʽʥʽʤʘʣʴʥʠʭ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʘ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ 

ʛʨʘʬʽʢʽʚ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʨʝʘʣʽʟʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʠʩʪʝʤʠ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʨʦʢʫ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʜʘʯʘʭ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʻ 

ʜʦʮʽʣʴʥʠʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ 

ʽʥʪʝʛʨʘʮʽʶ ʟ IoT-ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

OLAP-ʘʥʘʣʽʟʫ ʪʘ Data Mining ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʝʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʜʦʟʚʦʣʠʪʴ 

ʬʦʨʤʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ. 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆ-ɸʅɸʃɯʊʀʏʅʆɰ 

ʉʀʉʊɽʄʀ ɼʃʗ ʄɽɼʀʏʅʆɻʆ ʇɽʈʉʆʅɸʃʋ ʇʆʃɯʂʃɯʅɯʂʀ. 

ɺʦʣʦʯʘʡ ɺ.ɭ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʘʻʥʢʦ ɼ. ɺ. 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʝ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ, ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʮʠʬʨʦʚʦʶ 

ʤʝʜʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʢʣʠʢʘʥʘ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʧʨʘʮʽʚʥʠʢʘʤʠ ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʧʘʮʽʻʥʪʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʧʝʨʘʪʠʚʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʟʤʝʥʰʫʶʯʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʩʦʥʘʣ ʽ ʧʦʢʨʘʱʫʶʯʠ ʨʽʚʝʥʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʆʩʴ ʜʝʢʽʣʴʢʘ ʛʦʣʦʚʥʠʭ ʝʪʘʧʽʚ ʷʢʽ ʤʠ ʧʝʨʝʩʣʽʜʫʻʤʦ ʚ ʜʘʥʽʡ ʨʦʟʨʦʙʮʽ: 

¶ ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʦʙʦʪʠ ʨʝʻʩʪʨʘʪʫʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʦʧʝʨʘʪʠʚʥʠʡ ʟʘʧʠʩ 
ʧʘʮʽʻʥʪʽʚ ʥʘ ʧʨʠʡʦʤ ʪʘ ʦʙʣʽʢ ʾʭ ʚʽʜʚʽʜʫʚʘʥʴ; 

¶ ʉʪʚʦʨʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʢʣʘʜʦʤ ʣʽʢʘʨʽʚ, 
ʚʢʣʶʯʘʶʯʠ ʧʣʘʥʫʚʘʥʥʷ, ʟʤʽʥʠ ʛʨʘʬʽʢʽʚ ʪʘ ʦʙʣʽʢ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

¶ ʈʦʟʨʦʙʢʘ ʤʦʜʫʣʽʚ ʜʣʷ ʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʤʝʜʠʯʥʠʭ ʢʘʨʪʦʢ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 
ʟʙʝʨʽʛʘʪʠ, ʦʥʦʚʣʶʚʘʪʠ ʪʘ ʧʝʨʝʛʣʷʜʘʪʠ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʽʚ ʽ 

ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ; 

¶ ʌʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʟʜʽʡʩʥʶʚʘʪʠ ʤʝʜʠʯʥʫ ʩʪʘʪʠʩʪʠʢʫ, ʤʦʥʽʪʦʨʠʥʛ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʪʘ ʦʮʽʥʢʫ 

ʜʠʥʘʤʽʢʠ ʣʽʢʫʚʘʥʥʷ; 

¶ ɸʚʪʦʤʘʪʠʯʥʝ ʛʝʥʝʨʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʙʣʘʥʢʽʚ, ʥʘʧʨʘʚʣʝʥʴ, ʜʦʚʽʜʦʢ ʽ ʨʝʮʝʧʪʽʚ 
ʟʛʽʜʥʦ ʟ ʩʪʘʥʜʘʨʪʘʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ̒  ̔ʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ 

ʜʘʥʠʤʠ ʚ ʧʦʣʽʢʣʽʥʽʯʥʦʤʫ ʟʘʢʣʘʜʽ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ, ʟʘʩʦʙʠ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʫ 

ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʧʦʣʽʢʣʽʥʽʢʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʪʘ ʛʣʦʙʘʣʴʥʦʾ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʦʙʣʠʚʫ ʚʘʞʣʠʚʽʩʪʴ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʪʠ 

ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. ʇʦʣʽʢʣʽʥʽʢʠ,  ̒ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʧʝʨʚʠʥʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʷʢʠʡ ʱʦʜʥʷ ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʦʪʨʝʙʦʶ ʚ ʦʙʨʦʙʮʽ ʟʥʘʯʥʠʭ 

ʦʙʩʷʛʽʚ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʣʘʥʫʚʘʥʥʽ ʧʨʠʡʦʤʽʚ, ʚʝʜʝʥʥʽ ʝʣʝʢʪʨʦʥʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘ 

ʪʘʢʦʞ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʣʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʥʘʜʘʥʥʷʤ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʧʦʻʜʥʫʻ ʬʫʥʢʮʽʾ ʟʙʦʨʫ, ʟʙʝʨʽʛʘʥʥʷ, ʘʥʘʣʽʟʫ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʢʦʤʫʥʘʣʴʥʠʭ ʽ 

ʧʨʠʚʘʪʥʠʭ ʧʦʣʽʢʣʽʥʽʢ ʷʢʽ ʧʨʘʛʥʫʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʚʥʫʪʨʽʰʥʽ ʧʨʦʮʝʩʠ. ɿʦʢʨʝʤʘ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ 

ʨʝʻʩʪʨʘʮʽʶ ʧʘʮʽʻʥʪʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʢʣʘʜʦʤ ʣʽʢʘʨʽʚ, ʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʤʝʜʠʯʥʠʭ 

ʢʘʨʪʦʢ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʩʪʽ, ʦʙʣʽʢ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʪʘ ʚʟʘʻʤʦʜʽʶ 

ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ. 

ʆʩʥʦʚʥʽ ʘʢʪʦʨʠ ʪʘ ʩʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ ʩʮʝʥʘʨʽʾ ʚʟʘʻʤʦʜʽʾ 

ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʘʢʪʦʨʽʚ: ʣʽʢʘʨ (ʧʨʠʡʦʤ, ʜʽʘʛʥʦʩʪʠʢʘ, ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ), ʨʝʻʩʪʨʘʪʦʨ 

(ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʦʢ, ʟʘʧʠʩ), ʧʘʮʽʻʥʪ (ʨʝʻʩʪʨʘʮʽʷ, ʟʘʧʠʩ, ʧʝʨʝʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ), ʘʥʘʣʽʪʠʢ 

(ʘʥʘʣʽʟ ʜʘʥʠʭ, ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ), ʢʝʨʽʚʥʠʢ (ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʪʠʢʠ). 

ʂʣʶʯʦʚʽ ʩʮʝʥʘʨʽʾ ʚʢʣʶʯʘʶʪʴ: ʩʪʚʦʨʝʥʥʷ ʤʝʜ. ʢʘʨʪʠ, ʟʘʧʠʩ ʥʘ ʧʨʠʡʦʤ, ʚʠʜʘʯʫ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʝʮʝʧʪʫ, ʩʪʚʦʨʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʚʽʪʽʚ. ʎʽ ʩʮʝʥʘʨʽʾ ʦʧʠʩʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤ ʧʨʝʮʝʜʝʥʪʽʚ(ʈʠʩ. 1), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʝ ʙʘʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʫ ʩʠʩʪʝʤʠ. 



 

 

 
ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɺʠʩʥʦʚʢʠ. ʇʽʜʩʫʤʦʚʫʶʯʠ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ̔ʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚ ʧʦʣʽʢʣʽʥʽʮʽ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʝʜʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʢʣʶʯʦʚʽ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʪʘ ʢʣʽʥʽʯʥʽ ʧʨʦʮʝʩʠ, ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ, 

ʧʽʜʚʠʱʠʪʠ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽ ʧʦʢʨʘʱʠʪʠ ʘʥʘʣʽʪʠʯʥʫ ʦʙʨʦʙʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Data Analytics in Healthcare: Transforming Patient Care Delivery: 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ɼʦʩʪʫʧ: https://www.park.edu/blog/data-analytics-in-healthcare-

transforming-patient-care-delivery/ 

2. ʄʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ɼʦʩʪʫʧ: 

https://blog.h24.ua/uk/shho-take-mis/ 

3. A Complete Guide to Developing a Clinic Management Software: 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ɼʦʩʪʫʧ: https://www.goodcore.co.uk/blog/clinic-management-

software-development-guide/ 

4. ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ : [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ/ʌʘʡʣ] ï ɼʦʩʪʫʧ: https://www.vnmu.edu.ua/downloads/med_physics/20130120-

121914.pdf 

5. ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʨʦʣʴ: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ/ʌʘʡʣ] ï ɼʦʩʪʫʧ: 

https://www.uzhnu.edu.ua/uk/infocentre/get/6742  

https://www.park.edu/blog/data-analytics-in-healthcare-transforming-patient-care-delivery/
https://www.park.edu/blog/data-analytics-in-healthcare-transforming-patient-care-delivery/
https://blog.h24.ua/uk/shho-take-mis/
https://www.goodcore.co.uk/blog/clinic-management-software-development-guide/
https://www.goodcore.co.uk/blog/clinic-management-software-development-guide/
https://www.vnmu.edu.ua/downloads/med_physics/20130120-121914.pdf
https://www.vnmu.edu.ua/downloads/med_physics/20130120-121914.pdf
https://www.uzhnu.edu.ua/uk/infocentre/get/6742
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ʇʃɸʊʌʆʈʄɸ ɼʃʗ ʆʈɽʅɼʀ ɽʂʆ ɼʈʋɾʅɯʍ ɸɺʊʆʄʆɹɯʃɯɺ 

ɸʥʪʽʢʦʚ ɭ.ɸ., ʅʽʢʦʣʘʻʥʢʦ ɼ.ɺ. 

ʉʝʛʤʝʥʪ ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʦʤ ʰʚʠʜʢʦ ʝʚʦʣʶʮʽʦʥʫʻ ʟʘʚʜʷʢʠ 

ʟʨʦʩʪʘʥʥʶ ʝʢʦʩʚʽʜʦʤʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʤʦʙʽʣʴʥʦʩʪʽ. ʋ ʤʽʩʪʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʧʠʪ 

ʥʘ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʫ ʦʨʝʥʜʫ ʝʣʝʢʪʨʦ  ʡ ʛʽʙʨʠʜʥʠʭ ʘʚʪʦ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʧʨʠʚʘʪʥʠʤ 

ʤʘʰʠʥʘʤ ʪʘ ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʝʙ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʠʡ ʮʠʢʣ ʦʨʝʥʜʠ ʝʢʦ ʜʨʫʞʥʽʭ ʘʚʪʦʤʦʙʽʣʽʚ ï ʚʽʜ 

ʧʦʰʫʢʫ ʜʦ ʙʝʟʧʝʯʥʦʾ ʦʧʣʘʪʠ ʡ ʬʦʨʤʫʚʘʥʥʷ ʨʝʡʪʠʥʛʫ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ï ʩʧʨʦʻʢʪʫʚʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ: 

ǒ ʤʽʥʽʤʽʟʫʻ ʙʘʨôʻʨʠ ʜʦʩʪʫʧʫ ʜʦ çʟʝʣʝʥʦʾè ʤʦʙʽʣʴʥʦʩʪʽ; 

ǒ ʽʥʪʝʛʨʫʻ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʘʚʪʦ ʫ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ; 

ǒ ʛʘʨʘʥʪʫʻ ʥʘʜʽʡʥʫ ʦʙʨʦʙʢʫ ʪʨʘʥʟʘʢʮʽʡ ʧʨʠ ʤʘʩʰʪʘʙʦʚʘʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʦ ʟʘʚʜʘʥʥʷ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʙʽʟʥʝʩ ʤʦʜʝʣʴ (ʨʠʩ. 1), 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʡ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ, ʚʠʟʥʘʯʠʪʠ ʘʢʪʦʨʽʚ ʪʘ ʾʭ 

use case ʩʮʝʥʘʨʽʾ, ʘ ʪʘʢʦʞ ʩʧʨʦʝʢʪʫʚʘʪʠ ʩʝʨʚʽʩ ʦʨʽʻʥʪʦʚʘʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʧʣʘʪʬʦʨʤʠ. 

 
ʈʠʩ. 1 Business model canvas 

ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʩʣʫʛʫʻ ʢʘʩʢʘʜʥʠʡ ʧʽʜʭʽʜ ʟ ʽʪʝʨʘʪʠʚʥʠʤ ʫʪʦʯʥʝʥʥʷʤ 

ʚʠʤʦʛ. ɿ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʫ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ 

ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ, ʥʘʧʨʠʢʣʘʜ: ʧʝʨʝʛʣʷʜ ʜʦʩʪʫʧʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʬʽʣʴʪʨʠ ʜʣʷ 

ʧʦʰʫʢʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʨʝʡʪʠʥʛ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʚʦʜʽʾʚ, ʢʘʣʝʥʜʘʨ ʜʦʩʪʫʧʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʽʥʪʝʛʨʘʮʽʷ ʟ ʥʘʚʽʛʘʮʽʡʥʠʤʠ ʩʝʨʚʽʩʘʤʠ, ʪʦʱʦ. 

ʂʦʞʥʘ ʟ ʚʠʤʦʛ ʙʫʣʘ ʦʧʠʩʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ User story, ʘ ʘʥʘʣʽʟ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ 

ʽʩʪʦʨʽʡ ʥʘ ʙʘʟʽ ʢʨʠʪʝʨʽʾʚ INVEST ʟʘʙʝʟʧʝʯʠʚ ʥʝʟʘʣʝʞʥʽʩʪʴ ʪʘ ʪʝʩʪʦʚʘʥʽʩʪʴ ʢʦʞʥʦʛʦ 

ʽʥʢʨʝʤʝʥʪʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʤʦʛʠ ʨʝʡʪʠʥʛ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʚʦʜʽʾʚ ʚʦʥʘ ʚʠʛʣʷʜʘʻ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: As a ʢʦʨʠʩʪʫʚʘʯ I want ʟʘʣʠʰʠʪʠ ʨʝʡʪʠʥʛ ʜʣʷ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʚʦʜʽʷ In 

order to ʜʦʧʦʤʦʛʪʠ ʤʘʡʙʫʪʥʽʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʠʡʥʷʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. 

Acceptance Criteria: Working:  ʗ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʘʚʪʦʤʦʙʽʣʴ ʚʽʜ 

1 ʜʦ 5 ʟʽʨʦʢ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʨʝʥʜʠ. And:  ʗ ʪʘʢʦʞ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʠʰʠʪʠ 

ʢʦʤʝʥʪʘʨ ʧʨʦ ʜʦʩʚʽʜ. Or:  ʗ ʧʦʚʠʥʝʥ ʦʪʨʠʤʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʨʝʡʪʠʥʛ ʫʩʧʽʰʥʦ 

ʥʘʜʽʩʣʘʥʦ. When: ʗ ʟʘʚʝʨʰʫʶ ʧʝʨʽʦʜ ʦʨʝʥʜʠ ʪʘ ʧʦʚʝʨʪʘʶ ʘʚʪʦʤʦʙʽʣʴ. And: ʄʝʥʝ 

ʟʘʧʨʦʰʫʶʪʴ ʦʮʽʥʠʪʠ ʘʚʪʦʤʦʙʽʣʴ ʪʘ ʚʦʜʽʷ. Then: ʄʽʡ ʨʝʡʪʠʥʛ ʪʘ ʚʽʜʛʫʢ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʟʘʧʠʩʘʥʽ ʪʘ ʜʦʩʪʫʧʥʽ ʜʣʷ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʮʽʥʢʘ ʟʘ ʢʨʠʪʝʨʽʻʤ INVEST: I (Independent): User Story ʱʦʜʦ ʨʝʡʪʠʥʛʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʻ ʥʝʟʘʣʝʞʥʦʶ, ʦʩʢʽʣʴʢʠ ʮʷ ʬʫʥʢʮʽʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʙʝʟ ʚʟʘʻʤʦʜʽʾ ʟ 



 

 

ʽʥʰʠʤʠ ʯʘʩʪʠʥʘʤʠ ʧʣʘʪʬʦʨʤʠ. N (Negotiable): ʄʦʞʥʘ ʦʙʛʦʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ 

ʨʝʡʪʠʥʛʫ, ʪʘʢʽ ʷʢ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʝʥʪʫʚʘʪʠ ʚʦʜʽʾʚ ʯʠ ʘʚʪʦʤʦʙʽʣʽ. V (Valuable): ʈʝʡʪʠʥʛ ʻ 

ʮʽʥʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʦʩʢʽʣʴʢʠ ʜʦʧʦʤʘʛʘʻ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ 

ʚʦʜʽʾʚ ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʧʦʧʝʨʝʜʥʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. E (Estimable): ʎʝ ʦʮʽʥʶʚʘʥʘ ʽʩʪʦʨʽʷ, 

ʦʩʢʽʣʴʢʠ ʜʦʜʘʚʘʥʥʷ ʨʝʡʪʠʥʛʫ ʻ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʠʤ ʽ ʰʚʠʜʢʠʤ ʟʘʚʜʘʥʥʷʤ. S (Small): 

ʈʝʡʪʠʥʛ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʦʜʠʥ ʩʧʨʠʥʪ, ʦʩʢʽʣʴʢʠ ʮʝ ʩʧʝʮʠʬʽʯʥʘ, ʥʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʩʠʩʪʝʤʠ. T (Testable): ʊʝʩʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʝʡʪʠʥʛʽʚ (ʯʠ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʚʦʜʽʷ/ʘʚʪʦʤʦʙʽʣʴ, ʯʠ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʜʘʥʽ). 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ: 

1. ɯʥʬʦʨʤʘʮʽʡʥʘ ʘʨʭʽʪʝʢʪʫʨʘ. ʈʝʘʣʽʟʦʚʘʥʦ ʤʽʢʨʦʩʝʨʚʽʩʠ çʂʦʨʠʩʪʫʚʘʯʽè, çʌʣʦʪè, 

çɹʨʦʥʶʚʘʥʥʷè, çʇʣʘʪʝʞʽè, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʯʝʨʝʟ ʙʨʦʢʝʨ ʧʦʚʽʜʦʤʣʝʥʴ RabbitMQ. 

2. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ʇʣʘʪʬʦʨʤʘ ʧʽʜʪʨʠʤʫʻ ʨʝʻʩʪʨʘʮʽʶ ʯʝʨʝʟ OAuth 2.0, ʧʦʰʫʢ 

ʘʚʪʦ ʟ ʙʘʛʘʪʦ ʢʨʠʪʝʨʽʘʣʴʥʠʤʠ ʬʽʣʴʪʨʘʤʠ, ʙʨʦʥʶʚʘʥʥʷ ʟ ʢʘʣʝʥʜʘʨʝʤ ʜʦʩʪʫʧʥʦʩʪʽ, 

ʽʥʪʝʛʨʦʚʘʥʫ ʦʧʣʘʪʫ (LiqPay/Stripe) ʪʘ ʜʚʦʩʪʦʨʦʥʥʶ ʩʠʩʪʝʤʫ ʚʽʜʛʫʢʽʚ. 

3. ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʚʘʥʪʘʞʫʚʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ ʯʘʩ 

ʚʽʜʛʫʢʫ Ò2 ʩ ʧʨʠ 1 000 RPS; ʢʦʝʬʽʮʽʻʥʪ ʜʦʩʪʫʧʥʦʩʪʽ 99,9 % ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚ Kubernetes. 

4. ɽʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ. ʈʦʟʨʘʭʫʥʦʢ (1) ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʤʽʩʴʢʦʛʦ ʧʨʦʙʽʛʫ 50 ʢʤ/ʜʝʥʴ 

ʧʦʢʘʟʫʻ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʥʘ 5,1 ʢʛ CO  ʟʘ ʢʦʞʥʫ ʜʦʙʫ ʦʨʝʥʜʠ ʝʣʝʢʪʨʦʤʦʙʽʣʷ ʟʘʤʽʩʪʴ 

ʙʝʥʟʠʥʦʚʦʛʦ ʘʚʪʦ ʢʣʘʩʫ B. 

5. ɹʽʟʥʝʩ ʧʦʢʘʟʥʠʢʠ. ʆʢʫʧʥʽʩʪʴ MVP ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʬʣʦʪʽ 40 ʘʚʪʦ ʪʘ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘʚʘʥʪʘʞʝʥʥʽ 65 %, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷʤ ʧʘʨʢʫ ʫ System Dynamics. 

æὅὕ2=Ὠ(ὉὧέὲὺīὉὩὺ) (1) 

ʜʝ d ï ʧʨʦʙʽʛ, Econv ï ʩʝʨʝʜʥʽ ʚʠʢʠʜʠ CO  ʪʨʘʜʠʮʽʡʥʦʛʦ ʘʚʪʦ, Eev ï ʝʢʚʽʚʘʣʝʥʪ 

ʚʠʢʠʜʽʚ ʝʣʝʢʪʨʦʤʦʙʽʣʷ (g CO /ʢʤ). 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʧʦʣʷʛʘʶʪʴ ʫ ʤʘʩʰʪʘʙʫʚʘʥʥʽ ʧʣʘʪʬʦʨʤʠ ʥʘ ʥʦʚʽ ʨʝʛʽʦʥʠ, 

ʨʦʟʰʠʨʝʥʥʽ ʧʘʨʪʥʝʨʩʴʢʦʾ ʤʝʨʝʞʽ (ʥʘʧʨʠʢʣʘʜ, ʩʧʽʚʧʨʘʮʷ ʟ ʛʦʪʝʣʷʤʠ, ʘʝʨʦʧʦʨʪʘʤʠ, 

ʪʫʨʠʩʪʠʯʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ), ʘ ʪʘʢʦʞ ʫʧʨʦʚʘʜʞʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʦʨʝʥʜʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʧʣʘʪʬʦʨʤʘ ʦʙôʻʜʥʫʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʩʪʘʣʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ɰʾ ʚʽʜʢʨʠʪʘ ʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʘ 

ʚʙʫʜʦʚʘʥʽ ʝʢʦ ʤʝʪʨʠʢʠ ʩʪʠʤʫʣʶʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʙʠʨʘʪʠ çʟʝʣʝʥʽè ʚʘʨʽʘʥʪʠ 

ʧʝʨʝʩʫʚʘʥʥʷ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʦʣʷʛʘʻ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʜʠʥʘʤʽʯʥʦʛʦ ʮʽʥʦʫʪʚʦʨʝʥʥʷ, 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʤʽʩʴʢʦʶ ʟʘʨʷʜʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ ʨʦʟʰʠʨʝʥʥʽ ʥʘ ʨʝʛʽʦʥʠ ʟ ʚʠʩʦʢʠʤ 

ʪʫʨʠʩʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. 
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ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ʇʆʇʋʃʗʈʅʆʉʊɯ ʂʆʄʇôʖʊɽʈʅʀʍ ɯɻʆʈ 

ʇʣʻʰʠʚʮʝʚ ɭ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɽʬʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʧʦʧʫʣʷʨʥʦʩʪʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʜʣʷ ʚʠʜʘʚʮʽʚ, ʽʥʚʝʩʪʦʨʽʚ ʪʘ ʨʦʟʨʦʙʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʫ 

ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ: ʚʽʜ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʫ ʨʝʣʽʟʫ ʪʘ ʞʘʥʨʦʚʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʛʨʠ ʜʦ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʨʽʰʝʥʴ. 

ɸʥʘʣʽʟ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʧʨʦ ʧʝʨʝʛʣʷʜʠ ʩʪʨʠʤʽʚ, ʦʙʩʷʛʠ ʧʨʦʜʘʞʽʚ, ʚʽʜʛʫʢʠ ʛʨʘʚʮʽʚ 

ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʢʣʶʯʦʚʽ ʪʝʥʜʝʥʮʽʾ ʫ ʩʧʽʣʴʥʦʪʽ ʛʝʡʤʝʨʽʚ ʽ 

ʥʘ ʨʠʥʢʫ ʚʽʜʝʦʽʛʦʨ. ʎʝ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʧʨʦʩʫʚʘʥʥʶ ʧʨʦʜʫʢʪʽʚ ʪʘ 

ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʫ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʽʥʜʫʩʪʨʽʷ ʚʽʜʝʦʽʛʦʨ ʛʝʥʝʨʫʻ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʥʠʢʘʻ 

ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʩʭʦʚʠʱ ʜʘʥʠʭ (ʉɼ) ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʡ ʘʥʘʣʽʟʫ 

ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʪʝʭʥʦʣʦʛʽʾ ETL (Extract, 

Transform, Load) ʪʘ OLAP (Online Analytical Processing), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʧʝʨʝʥʝʩʝʥʥʷ, ʦʙʨʦʙʢʠ ʡ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʧʦʧʫʣʷʨʥʦʩʪʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ, ʱʦ 

ʦʭʦʧʣʶʻ ʜʘʥʽ ʧʨʦ ʩʪʨʠʤʽʥʛʦʚʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʨʦʜʘʞʽ, ʨʝʮʝʥʟʽʾ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʛʨʘʚʮʽʚ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʪʝʭʥʦʣʦʛʽʾ ʧʦʙʫʜʦʚʠ ʩʭʦʚʠʱ 

ʜʘʥʠʭ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʽʜʝʦʽʛʦʨ ʟʘ ʨʽʚʥʝʤ ʾʭ ʧʦʧʫʣʷʨʥʦʩʪʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ 

ʧʦʧʫʣʷʨʥʽʩʪʴ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ ʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʾ ʥʘ ʦʩʥʦʚʽ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ (ʤʝʪʨʠʢ 

ʩʪʨʠʤʽʥʛʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʽʚ, ʨʝʮʝʥʟʽʡ ʪʘ ʦʥʣʘʡʥ-ʘʢʪʠʚʥʦʩʪʽ ʛʨʘʚʮʽʚ). 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

¶ ʉʧʨʦʝʢʪʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʦʧʝʨʘʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʽʛʘʥʥʷ 
ʧʦʪʦʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʽʜʝʦʽʛʨʠ, ʧʦʢʘʟʥʠʢʠ ʩʪʨʠʤʽʥʛʫ, ʧʨʦʜʘʞʽ, ʨʝʮʝʥʟʽʾ ʪʘ 

ʘʢʪʠʚʥʽʩʪʴ ʛʨʘʚʮʽʚ. ʉʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

¶ ʈʝʘʣʽʟʦʚʘʥʦ ʤʝʭʘʥʽʟʤʠ ETL (Extract, Transform, Load) ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʫ 
ʩʭʦʚʠʱʝ (ʜʝʪʘʣʽ ʧʦʟʘ ʤʝʞʘʤʠ ʪʝʟ). 

¶ ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʧʨʦʛʨʘʤʥʦ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ C#[1,2] ʪʘ Python[3,4] ʘʣʛʦʨʠʪʤʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʧʦʧʫʣʷʨʥʦʩʪʽ ʜʣʷ 

ʢʦʤʙʽʥʘʮʽʡ ɻʨʘ-ʈʝʛʽʦʥ).  

 
ʈʠʩ. 1 Cʪʨʫʢʪʫʨʘ ʦʧʝʨʘʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ 



 

 

ʆʧʝʨʘʪʠʚʥʘ ʙʘʟʘ ʜʘʥʠʭ ʟʙʝʨʽʛʘʻ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʤʧôʶʪʝʨʥʽ ʽʛʨʠ, 

ʚʢʣʶʯʘʶʯʠ ʩʪʨʠʤʽʥʛʦʚʫ ʩʪʘʪʠʩʪʠʢʫ, ʧʨʦʜʘʞʽ, ʦʥʣʘʡʥ-ʘʢʪʠʚʥʽʩʪʴ ʛʨʘʚʮʽʚ ʽ ʚʽʜʛʫʢʠ. 

ʎʝʥʪʨʘʣʴʥʦʶ ʻ ʪʘʙʣʠʮʷ Games, ʧʦʚôʷʟʘʥʘ ʟ ʽʥʰʠʤʠ ʪʘʙʣʠʮʷʤʠ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʢʣʶʯʽ. 

ʉʪʨʫʢʪʫʨʘ ʻ ʥʦʨʤʘʣʽʟʦʚʘʥʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʾʭ 

ʜʦ ʘʥʘʣʽʪʠʢʠ. 

ʉʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʧʦʧʫʣʷʨʥʦʩʪʽ ʽʛʦʨ ʥʘ ʙʘʟʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ (ʪʘʢʠʭ ʷʢ ʘʣʛʦʨʠʪʤ ʅʘʾʚʥʦʛʦ ɹʘʡʻʩʘ) ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ ʽʥʪʫʾʪʠʚʥʠʭ 

ʧʨʠʧʫʱʝʥʴ ʜʦ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʨʦʟʨʦʙʢʠ ʪʘ ʤʘʨʢʝʪʠʥʛʫ ʽʛʦʨ. 

ʆʪʨʠʤʘʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʷʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʫ 2, ʥʘʜʘʶʪʴ ʢʦʨʠʩʥʽ ʧʨʦʛʥʦʟʥʽ ʜʘʥʽ ʜʣʷ 

ʽʥʚʝʩʪʦʨʽʚ ʪʘ ʨʦʟʨʦʙʥʠʢʽʚ ʽʛʦʨ. 

 
ʈʠʩ. 2. ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʝʪʦʜʦʤ Naive Bayes. 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʅʘʾʚʥʦʛʦ 

ɹʘʡʻʩʘ, ʜʝ ʜʣʷ ʢʦʞʥʦʾ ʢʦʤʙʽʥʘʮʽʾ çɻʨʘ - ʈʝʛʽʦʥè ʨʦʟʨʘʭʦʚʘʥʦ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʣʝʞʥʦʩʪʽ ʜʦ 

ʢʣʘʩʫ ʚʠʩʦʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ('H') ʪʘ ʚʠʟʥʘʯʝʥʦ ʬʽʥʘʣʴʥʠʡ ʢʣʘʩ ʧʦʧʫʣʷʨʥʦʩʪʽ ('H' ʘʙʦ 'L'). 

ʂʣʘʩ H ʚʽʜʧʦʚʽʜʘʻ ʪʠʤ ʚʠʧʘʜʢʘʤ, ʢʦʣʠ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʛʣʷʜʘʯʽʚ ʥʘ ʤʽʩʷʮʴ ʜʣʷ ʛʨʠ ʚ 

ʧʝʚʥʦʤʫ ʨʝʛʽʦʥʽ ʜʦʨʽʚʥʶʻ ʘʙʦ ʧʝʨʝʚʠʱʫʻ ʟʘʛʘʣʴʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦ ʚʩʽʭ ʽʛʨʘʭ (ʫ 

ʚʠʙʽʨʮʽ, ʥʘʧʨʠʢʣʘʜ, ~11 550), ʘ ʢʣʘʩ L ï ʢʦʣʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʠʞʯʠʡ ʟʘ ʫʩʝʨʝʜʥʝʥʠʡ ʧʦ 

ʛʘʣʫʟʽ ʨʽʚʝʥʴ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ ʤʦʚʠ C#: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/en-us/dotnet/csharp/  (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2025). 

2. ML.NET ï ʦʬʽʮʽʡʥʘ ʙʽʙʣʽʦʪʝʢʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ .NET: 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://dotnet.microsoft.com/en-

us/apps/machinelearning-ai/ml-dotnet (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2025). 

3. ɼʦʢʫʤʝʥʪʘʮʽʷ ʤʦʚʠ Python: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.python.org/3/ (ʜaʪa ʟʚʝʨʥʝʥʥʷ 19.05.2025). 

4. ɼʦʢʫʤʝʥʪʘʮʽʷ Scikit-Learn: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://scikit-learn.org/stable/ (ʜaʪa ʟʚʝʨʥʝʥʥʷ 19.05.2025). 
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ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ʄʋʃʔʊʀʄɽɼɯʁʅʀʍ ʆɹôɭʂʊɯɺ  

ʇʘʚʣʝʥʢʦ ɺ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʣʘʪʬʦʨʤʠ-ʩʝʨʚʽʩʫ ʜʣʷ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʮʠʬʨʦʚʦʾ 

ʜʠʩʪʨʠʙʫʮʽʾ ʽʛʦʨ/ʢʥʠʛ/ʬʽʣʴʤʽʚ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʫ ʩʫʯʘʩʥʫ ʝʧʦʭʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʩʧʦʞʠʚʘʥʥʷ ʤʝʜʽʘ-ʢʦʥʪʝʥʪʫ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, ʦʭʦʧʣʶʶʯʠ ʨʽʟʥʽ ʡʦʛʦ ʬʦʨʤʠ ï ʚʽʜʝʦ, ʢʥʠʛʠ, 

ʽʛʨʠ, ʘʫʜʽʦ ʪʦʱʦ. ʇʦʧʨʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʩʥʫʶʯʠʭ ʧʣʘʪʬʦʨʤ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʫʟʴʢʠʭ ʢʘʪʝʛʦʨʽʷʭ ʢʦʥʪʝʥʪʫ (ʥʘʧʨʠʢʣʘʜ, ʣʠʰʝ ʬʽʣʴʤʠ ʘʙʦ ʣʠʰʝ ʽʛʨʠ), 

ʥʝ ʟʘʙʝʟʧʝʯʫʶʯʠ ʻʜʠʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ.   

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ̒ ʮʠʬʨʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʛʦʨ, ʢʥʠʛ ʽ ʬʽʣʴʤʽʚ ʯʝʨʝʟ ʻʜʠʥʠʡ ʦʥʣʘʡʥ-ʩʝʨʚʽʩ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ̒  ʤʦʜʝʣʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʚʠʜʘʚʮʷʤʠ, 

ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʪʘ ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʦʜʫʣʷʤʠ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʦʧʠʩʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ, ʧʦʙʫʜʦʚʠ ʩʮʝʥʘʨʽʾʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʟʥʝʩʧʨʦʮʝʩʽʚ 

ʜʣʷ ʩʪʘʨʪʘʧ-ʧʨʦʻʢʪʫ.  

ʄʝʪʦʶ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʮʠʬʨʦʚʦʾ ʜʠʩʪʨʠʙʫʮʽʾ, ʬʦʨʤʘʣʽʟʘʮʽʷ ʾʾ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʤʦʜʝʣʶʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʚʟʘʻʤʦʜʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ user story, use case ʪʘ 

ʧʦʙʫʜʦʚʘ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʟʘ ʩʪʘʥʜʘʨʪʦʤ BPMN.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ:  

Å ʈʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʫ MS SQL Server Management Studio ʟʘ 

ʩʭʝʤʦʶ çʟʽʨʢʘè. ɼʘʥʝ ʩʭʦʚʠʱʝ ʟʙʝʨʽʛʘʻ ʚ ʩʦʙʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʥʘʷʚʥʠʡ ʢʦʥʪʝʥʪ ʚ ʩʠʩʪʝʤʽ, ʞʘʥʨʠ ʢʦʥʪʝʥʪʫ ʪʘ ʟʘʤʦʚʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʪʨʫʢʪʫʨʫ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1.  

Å ʆʧʠʩʘʥʦ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ 

ʧʝʨʝʛʣʷʜ ʢʘʪʘʣʦʛʫ ʟ ʬʽʣʴʪʨʘʮʽʻʶ, ʦʬʦʨʤʣʝʥʥʷ ʧʽʜʧʠʩʢʠ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ, 

ʦʙʨʦʙʢʫ ʪʨʘʥʟʘʢʮʽʡ ʽ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

Å ʇʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ UML ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʘʢʪʦʨʽʚ 

(ʢʦʨʠʩʪʫʚʘʯʘ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʚʠʜʘʚʮʷ, ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ) ʟ ʦʩʥʦʚʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʧʣʘʪʬʦʨʤʠ, ʟʦʢʨʝʤʘ ʨʝʻʩʪʨʘʮʽʻʶ, ʧʝʨʝʛʣʷʜʦʤ ʢʦʥʪʝʥʪʫ, ʧʦʢʫʧʢʘʤʠ, 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʪʘ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʧʨʦʛʨʝʩʫ. ɼʽʘʛʨʘʤʫ 

ʧʨʝʮʝʜʝʥʪʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.  

  
ʈʠʩ. 1. ER-ʜʽʘʛʨʘʤʘ  



 

 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ, ʱʦ ʽʣʶʩʪʨʫʻ ʢʣʶʯʦʚʽ ʩʮʝʥʘʨʽʾ 

ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʧʣʘʪʬʦʨʤʦʶ ʮʠʬʨʦʚʦʾ ʜʠʩʪʨʠʙʫʮʽʾ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ. 

ɼʽʘʛʨʘʤʘ ʦʭʦʧʣʶʻ ʦʩʥʦʚʥʽ ʪʠʧʠ ʘʢʪʦʨʽʚ ʩʠʩʪʝʤʠ ï ʧʦʢʫʧʮʽʚ, ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʢʦʥʪʝʥʪʫ, 

ʚʥʫʪʨʽʰʥʽʭ/ʟʦʚʥʽʰʥʽʭ ʩʣʫʞʙ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ï ʪʘ ʜʝʤʦʥʩʪʨʫʻ ʾʭʥʶ ʫʯʘʩʪʴ ʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ: ʚʽʜ ʧʝʨʝʛʣʷʜʫ, ʧʨʠʜʙʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʦʚʘʨʽʚ ʜʦ ʤʦʜʝʨʘʮʽʾ 

ʢʦʥʪʝʥʪʫ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʪʠʧʫ çincludeè ʪʘ çextendè 

ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʽʟʫʚʘʪʠ ʣʦʛʽʢʫ ʚʟʘʻʤʦʜʽʡ.  

 
ʈʠʩ. 2. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ. 

ʋ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʬʦʨʤʘʣʽʟʘʮʽʶ ʢʣʶʯʦʚʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ, ʧʦʙʫʜʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʦʧʠʩʘʥʦ 

ʦʩʥʦʚʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʪʘ ʩʮʝʥʘʨʽʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʩʪʚʦʨʝʥʦ UML-ʜʽʘʛʨʘʤʫ 

ʧʨʝʮʝʜʝʥʪʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʦʥʪʝʥʪʫ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʪʘ ʩʪʚʦʨʠʪʠ ʟʨʫʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘʢ ʽ ʜʣʷ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʮʠʬʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ  

1. ʂʦʚʘʣʝʥʢʦ ɸ.ɯ., ɻʥʘʪʝʥʢʦ ʇ.ʊ. ʄʦʜʝʣʶʚʘʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. ï ʂʠʾʚ: ʅɸʋ, 2020.  

2. Microsoft. ʇʦʩʽʙʥʠʢ ʟʽ ʩʭʦʚʠʱ ʜʘʥʠʭ (SQL Server): [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://learn.microsoft.com/uk-ua/sql/relational-

databases/datawarehousing/data-warehousing-guide (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.04.2025).  

3. Lucidchart. Use Case Diagram Tutorial (with Examples): [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.lucidchart.com/pages/uml-use-case-diagram (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 20.04.2025).   
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ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʇʈɸʎɽɺʃɸʐʊʋɺɸʅʅʗʄ 

ʈʫʜʦʡ ɼ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɽʬʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʪʘ ʨʠʥʢʫ ʧʨʘʮʽ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʘʜʞʝ ʮʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʧʦʰʫʢʫ ʨʦʙʦʪʠ ʡ ʫʧʨʘʚʣʽʥʥʷ ʣʶʜʩʴʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʜʘʥʠʭ ʧʨʦ ʚʘʢʘʥʩʽʾ, ʢʦʤʧʘʥʽʾ, ʛʘʣʫʟʽ ʪʘ ʥʘʚʠʯʢʠ 

ʢʘʥʜʠʜʘʪʽʚ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʢʣʶʯʦʚʽ ʪʝʥʜʝʥʮʽʾ ʨʠʥʢʫ ʧʨʘʮʽ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʘʜʨʦʚʫ 

ʧʦʣʽʪʠʢʫ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʩʫʯʘʩʥʽ ʙʘʟʠ ʜʘʥʠʭ ʦʧʝʨʫʶʪʴ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʩʭʦʚʠʱ ʜʘʥʠʭ (ʉɼ), ʷʢʽ ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʽʡ 

ʦʨʛʘʥʽʟʘʮʽʾ ʡ ʘʥʘʣʽʟʫ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤʠ 

ʩʪʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ETL (Extract, Transform, Load) ʽ OLAP (Online Analytical Processing), 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʝʨʝʥʝʩʝʥʥʷ, ʦʙʨʦʙʢʠ ʡ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷʤ, ʚʢʣʶʯʘʶʯʠ 

ʧʦʰʫʢ ʚʘʢʘʥʩʽʡ, ʚʽʜʙʽʨ ʢʘʥʜʠʜʘʪʽʚ, ʘʥʘʣʽʟ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʧʦʙʫʜʦʚʠ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ 

ʦʩʥʦʚʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ Data Mining. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʜʣʷ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʧʨʘʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʾ ʩʭʦʚʠʱ ʜʘʥʠʭ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

¶ ʉʧʨʦʝʢʪʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʩʭʦʚʠʱʘ ʜʘʥʠʭ (Data Warehouse) ʫ MS SQL Server 
Management Studio 2022 ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʘʢʘʥʩʽʾ, ʢʘʥʜʠʜʘʪʽʚ, ʥʘʚʠʯʢʠ, 

ʣʦʢʘʮʽʾ ʪʘ ʛʘʣʫʟʽ ʟʘ ʩʭʝʤʦʶ "ʟʽʨʢʘ", ʩʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

¶ ʈʝʘʣʽʟʦʚʘʥʦ ʤʝʭʘʥʽʟʤʠ ETL (Extract, Transform, Load) ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʫ 
ʩʭʦʚʠʱʝ (ʜʝʪʘʣʽ ʧʦʟʘ ʤʝʞʘʤʠ ʪʝʟ). 

¶ ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʧʨʦʛʨʘʤʥʦ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ TypeScript[1,2] ʪʘ Python[3,4] ʘʣʛʦʨʠʪʤʠ 
ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʥʘʧʨ., ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʧʦʧʠʪʫ ʜʣʷ ʢʦʤʙʽʥʘʮʽʡ 

ʃʦʢʘʮʽʷ-ɻʘʣʫʟʴ). 

 
ʈʠʩ. 1 ER-ʜʽʘʛʨʘʤʘ 



 

 

ʉʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷʤ ʥʘ ʙʘʟʽ ʩʭʦʚʠʱʘ 

ʜʘʥʠʭ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ Data Mining, ʪʘʢʠʭ ʷʢ ʅʘʾʚʥʠʡ ɹʘʡʻʩ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ ʽʥʪʫʾʪʠʚʥʠʭ ʜʦ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʪʘ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʧʨʘʮʽ. ʆʪʨʠʤʘʥʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʷʢ ʤʠ ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 2, ʥʘʜʘʶʪʴ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ 

ʨʝʢʨʫʪʝʨʽʚ ʪʘ ʘʥʘʣʽʪʠʢʽʚ ʨʠʥʢʫ. 

 
ʈʠʩ. 2. ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʝʪʦʜʦʤ Naive Bayes. 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʅʘʾʚʥʦʛʦ ɹʘʡʻʩʘ, 

ʜʝ ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ "ʃʦʢʘʮʽʷ - ɻʘʣʫʟʴ" ʨʦʟʨʘʭʦʚʘʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʣʝʞʥʦʩʪʽ ʜʦ ʢʣʘʩʫ 

ʚʠʩʦʢʦʛʦ ʧʦʧʠʪʫ ('H') ʪʘ ʚʠʟʥʘʯʝʥʦ ʬʽʥʘʣʴʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ('H' ʘʙʦ 'L'). ɼʝ ʢʣʘʩ H ʤʘʻ 

ʩʝʨʝʜʥ ʁʢʽʣʴʢʽʩʪʴ ʥʘʚʠʯʦʢ ʥʘ ʚʘʢʘʥʩʽʶ ʷʢʘ ʜʦʨʽʚʥʶʻ ʘʙʦ ʧʝʨʝʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ 

ʢʽʣʴʢʽʩʪʴ ʥʘʚʠʯʦʢ ʥʘ ʚʘʢʘʥʩʽʶ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ, ʘ ʢʣʘʩ L ï ʜʝ ʚʽʜʧʦʚʽʜʥʦ ʥʠʞʯʘ ʟʘ ʟʘʛʘʣʴʥʫ 

ʩʝʨʝʜʥʶ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ. 
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THEORETICAL ASPECTS OF DEVELOPING A UNIFIED PLATFORM FOR 

STORING AND DISPLAYING MATERIAL CULTURAL HERITAGE IN 3D  

M. M. Retamoso, D. V. Nikolaenko 

Material cultural heritage is an invaluable asset of humanity, reflecting the history, 

traditions, and achievements of various epochs and civilizations. Its preservation, research, and 

popularization are pressing tasks, in addressing which modern information technologies, 

particularly 3D scanning and modeling methods, play a significant role. However, to date, 

efforts in the digital representation of cultural objects are often fragmented, hindering data 

exchange and limiting access to digital collections. 

This paper examines the theoretical aspects of developing a unified platform for storing 

and displaying material cultural heritage in 3D. The aim of the study is to define the key 

theoretical principles for constructing such a system, which will provide a centralized 

repository, standardized cataloging, effective research tools, and broad opportunities for the 

virtual presentation of cultural values. 

An analysis of existing approaches to storing and displaying 3D models of cultural 

heritage was conducted, including digital archives of museums (e.g., [1]), commercial 

platforms for 3D content (e.g., [2]), and research initiatives. The analysis revealed the absence 

of a comprehensive platform that would combine centralized storage, flexible research tools, 

and a focus on the specific needs of the cultural heritage domain. 

To conceptualize the future platform, a Business Model Canvas was developed (see Fig. 

1). 

https://next.canvanizer.com/canvas/rcAHtptlDwaYb

Fig. 1. Business Model Canvas of the platform for storing and displaying 3D materials of 

cultural heritage. 

The developed business model defines key customer segments (scientists, museums, 

visitors), value propositions (centralized storage, analysis tools), distribution channels, and 

revenue streams. 

Based on the analysis of user needs and existing approaches, a number of key functional 

requirements for the platform were identified, presented in the form of user stories (see Table 

1). 



 

 

Table 1. Examples of User Story 

 Cataloging and 

Metadata 

3D Visualization Analytical Tools 

As a scientist a museum visitor a researcher 

I want to be able to add detailed 

metadata to 3D models 

to be able to interactively 

view 3D models in a web 

browser 

to have tools for 

measuring and 

comparing 3D 

models 

So that I can easily find and 

analyze the necessary 

objects 

I can get a complete 

understanding of the 

exhibits 

I can conduct 

scientific research 

 

User stories provide a user-centered approach to requirements elicitation, ensuring that 

the developed platform directly addresses the needs and goals of its intended users. By framing 

requirements in terms of user roles, actions, and motivations, user stories facilitate 

communication between developers and stakeholders, leading to a more intuitive and effective 

system. The user stories defined in Table 1 served as a foundation for the development of 

detailed use cases, which further specify the interactions between users and the platform. 

To detail user interaction with the system, use cases were developed. One of the key 

business processes is the "3D Model Upload and Cataloging" process, the model of which in 

BPMN notation is shown in Figure 2. 

Fig. 2. Business process model '3D Model Upload and Cataloging' (fragment). 

The developed concept of a unified platform has significant potential to improve the 

processes of preserving, researching, and popularizing material cultural heritage by centralizing 

data, providing specialized tools, and expanding access opportunities. 
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ʈʆɿʈʆɹʂɸ ɼʆʈɸɼʏʆɰ ʉʀʉʊɽʄʀ ɼʃʗ ʆʇʊʀʄɸʃʔʅʆɻʆ 

ʈʆɿɻʆʈʊɸʅʅʗ ʉɽʈɺɽʈʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʅɸ ʆʉʅʆɺɯ ɺʀʄʆɻ 

ʉʊʈɯʄɯʅɻ-ʇʃɸʊʌʆʈʄʀ STREAMINGFLOW 

ɹʦʥʜʘʨʯʫʢ ɸ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʘʻʥʢʦ ɼ.ɺ., ʢ.ʝ.ʥ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʪʨʽʤʽʥʛʦʚʽ ʩʝʨʚʽʩʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʟʦʢʨʝʤʘ ʪʘʢʽ ʷʢ 

StreamingFlow ð ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʽʜʝʦ ʪʘ ʤʦʥʝʪʠʟʘʮʽʾ 

ʢʦʥʪʝʥʪʫ ð ʚʠʩʫʚʘʶʪʴ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʩʝʨʚʝʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ 

ʦʙʨʦʙʢʠ ʚʽʜʝʦ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʰʚʠʜʢʦʾ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʫ, DAO-ʤʦʜʝʨʘʮʽʾ ʪʘ ʨʦʙʦʪʠ ʟ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʜʥʦʯʘʩʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʝʦʙʭʽʜʥʘ ʛʥʫʯʢʘ, ʥʘʜʽʡʥʘ ʪʘ ʘʜʘʧʪʠʚʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ. Linux ʷʢ ʦʩʥʦʚʘ ʙʽʣʴʰʦʩʪʽ ʩʝʨʚʝʨʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ ʢʦʤʧʦʥʫʚʘʪʠ 

ʢʦʥʬʽʛʫʨʘʮʽʶ ʆʉ, ʦʜʥʘʢ ʙʝʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʢʦʥʬʣʽʢʪʽʚ, ʥʘʜʣʠʰʢʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʘʙʦ ʧʦʨʫʰʝʥʥʷ SLA. ʉʘʤʝ ʪʦʤʫ 

ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʩʪʚʦʨʝʥʥʷ ʜʦʨʘʜʯʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʠʬʽʢʠ ʩʪʨʽʤʽʥʛ-ʩʝʨʚʽʩʫ 

ʬʦʨʤʫʚʘʪʠʤʝ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʢʦʤʧʦʥʝʥʪʽʚ Linux. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʡ ʩʝʨʚʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ Linux, 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʦʪʨʝʙʠ ʧʣʘʪʬʦʨʤʠ StreamingFlow. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʚʝʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʽʜ ʚʠʤʦʛʠ 

ʩʫʯʘʩʥʦʛʦ ʩʪʨʽʤʽʥʛʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʙʦʨʫ 

ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ Linux-ʩʠʩʪʝʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʣʽ ʩʝʨʚʝʨʫ ʪʘ 

ʚʠʤʦʛ SLA. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

ǒ ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʤʦʛʠ ʩʪʨʽʤʽʥʛ-ʧʣʘʪʬʦʨʤʠ ʜʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʚʽʜʝʦ-

ʪʨʘʥʩʣʷʮʽʷ, ʢʝʰʫʚʘʥʥʷ, ʘʥʘʣʽʪʠʢʘ, ʘʚʪʦʨʠʟʘʮʽʷ, ʤʦʥʝʪʠʟʘʮʽʷ, DAO). 

ǒ ʉʢʣʘʩʪʠ ʧʝʨʝʣʽʢ ʪʠʧʦʚʠʭ ʩʝʨʚʝʨʥʠʭ ʨʦʣʝʡ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦ ʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 
Linux (ʤʝʜʽʘ-ʩʝʨʚʝʨʠ, ʧʨʦʢʩʽ, ʙʘʟʠ ʜʘʥʠʭ, job runners). 

ʇʦʙʫʜʫʚʘʪʠ ʙʘʟʫ ʟʥʘʥʴ ʪʘ rule-based ʣʦʛʽʢʫ ʜʣʷ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ. 

ǒ ɿʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʚʠʙʨʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʽʜʧʦʚʽʜʘʣʠ SLA-ʮʽʣʷʤ ʩʪʨʽʤʽʥʛ-ʩʝʨʚʽʩʫ 

(ʥʘʧʨʠʢʣʘʜ: latency < 300ms ʜʣʷ ʚʽʜʝʦ, ʨʝʧʣʽʢʘʮʽʷ ɹɼ ʜʣʷ ʚʠʩʦʢʦʾ ʜʦʩʪʫʧʥʦʩʪʽ, 

ʪʦʱʦ). 

ǒ ʈʝʘʣʽʟʫʚʘʪʠ ʧʨʦʪʦʪʠʧ ʩʠʩʪʝʤʠ, ʷʢʘ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʨʦʟʛʦʨʪʘʥʥʷ (Ansible, Docker Compose ʪʦʱʦ). 

ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦʨʘʜʯʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ StreamingFlow ʘʜʘʧʪʠʚʥʦ 

ʤʘʩʰʪʘʙʫʚʘʪʠʩʴ, ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʧʦʥʫʶʯʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʦʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʢʽʣʴʢʦʩʪʽ ʛʣʷʜʘʯʽʚ ʚʦʥʘ ʤʦʞʝ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʨʦʟʛʦʨʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʤʝʜʽʘ-ʩʝʨʚʝʨʽʚ SRS ʘʙʦ NGINX RTMP, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʝʛʢʠʭ ʙʘʟ ʜʘʥʠʭ SQLite/PostgreSQL ʫ read-only ʨʝʞʠʤʽ, ʘʙʦ ʘʢʪʠʚʘʮʽʶ 

HAProxy ʜʣʷ ʙʘʣʘʥʩʫʚʘʥʥʷ ʪʨʘʬʽʢʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʨʫʯʥʫ ʫʯʘʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʧʽʜʚʠʱʠʪʠ fault tolerance ʽ ʛʘʨʘʥʪʫʚʘʪʠ ʜʦʪʨʠʤʘʥʥʷ SLA. 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

ǒ ʇʨʦʪʦʪʠʧ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ Linux-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

ǒ ɯʥʪʝʛʨʘʮʽʷ ʟ CI/CD ʘʙʦ DevOps-ʧʘʡʧʣʘʡʥʘʤʠ; 

ǒ ʅʘʙʽʨ ʰʘʙʣʦʥʽʚ ʢʦʥʬʽʛʫʨʘʮʽʡ ʜʣʷ ʩʝʨʚʝʨʥʠʭ ʨʦʣʝʡ; 

ǒ ɿʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ʆʧʠʩ ʩʠʩʪʝʤʠ 

ʈʦʟʨʦʙʣʝʥʘ ʜʦʨʘʜʯʘ ʩʠʩʪʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ ʤʦʜʫʣʴ, ʱʦ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ ʦʧʠʩ ʨʦʣʽ 

ʩʝʨʚʝʨʫ, ʚʠʤʦʛʠ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʦʙʤʝʞʝʥʥʷ ʧʦ ʨʝʩʫʨʩʘʭ, ʽ ʥʘ ʦʩʥʦʚʽ ʚʙʫʜʦʚʘʥʦʾ 

ʙʘʟʠ ʟʥʘʥʴ ʬʦʨʤʫʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʢʦʥʬʽʛʫʨʘʮʽʾ Linux-ʢʦʤʧʦʥʝʥʪʽʚ. ɹʘʟʫ ʟʥʘʥʴ 



 

 

ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ rule-based ʧʽʜʭʦʜʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ML-

ʤʦʜʝʣʝʡ. 

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ: 

ǒ ɯʥʪʝʨʬʝʡʩ ʢʦʥʬʽʛʫʨʘʮʽʾ: ʯʝʨʝʟ ʷʢʠʡ ʤʦʞʥʘ ʟʘʜʘʪʠ ʤʝʪʫ ʩʝʨʚʝʨʘ ð ʥʘʧʨʠʢʣʘʜ, 

"Live Streaming Node", "Authorization API", "Video Storage". 

ǒ ʄʝʭʘʥʽʟʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ʚʨʘʭʦʚʫʻ ʟʘʜʘʥʽ SLA-ʧʘʨʘʤʝʪʨʠ (latency, 

throughput, redundancy), ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʽʤʽʥʛ-ʩʝʨʚʽʩʫ ʪʘ ʨʝʩʫʨʩʥʽ ʦʙʤʝʞʝʥʥʷ. 

ǒ ɺʠʚʽʜ ʨʝʟʫʣʴʪʘʪʫ: ʫ ʚʠʛʣʷʜʽ YAML/JSON ʰʘʙʣʦʥʫ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʥʘʙʦʨʦʤ 
ʧʘʢʝʪʽʚ, ʩʠʩʪʝʤʥʠʭ ʩʝʨʚʽʩʽʚ (systemd), ʧʘʨʘʤʝʪʨʽʚ ʷʜʨʘ ʪʘ, ʟʘ ʧʦʪʨʝʙʠ, docker-

ʢʦʥʪʝʡʥʝʨʽʚ. 

ʊʘʢʦʞ ʨʝʘʣʽʟʦʚʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫ ʛʦʪʦʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʫ ʬʦʨʤʘʪʽ, ʩʫʤʽʩʥʦʤʫ 

ʟ Ansible Playbook, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʝ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʦʟʛʦʨʪʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʪʦʪʠʧ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʜʦʨʘʜʯʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʩʝʨʚʝʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʽʜ ʧʦʪʨʝʙʠ ʩʫʯʘʩʥʦʾ ʩʪʨʽʤʽʥʛ-

ʧʣʘʪʬʦʨʤʠ. ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʛʣʷʜʘʣʘʩʷ ʧʣʘʪʬʦʨʤʘ StreamingFlow, 

ʷʢʘ ʤʘʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʥʠʟʴʢʦʾ ʟʘʪʨʠʤʢʠ ʪʘ ʛʥʫʯʢʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ: 

ǒ ʟʤʝʥʰʠʪʠ ʯʘʩ ʥʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʚʝʨʽʚ Linux; 

ǒ ʤʽʥʽʤʽʟʫʚʘʪʠ ʣʶʜʩʴʢʽ ʧʦʤʠʣʢʠ ʫ ʢʦʥʬʽʛʫʨʘʮʽʾ; 

ǒ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʪʨʠʤʘʥʥʷ SLA ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

ǒ ʤʘʩʰʪʘʙʫʚʘʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʘʜʘʧʪʠʚʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʤʦʥʩʪʨʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ rule-based ʧʽʜʭʦʜʫ ʥʘ ʧʝʨʰʦʤʫ 

ʝʪʘʧʽ. ʅʘʜʘʣʽ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʘ ʤʦʜʫʣʷʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʩʠʩʪʝʤʥʠʭ ʣʦʛʽʚ. 
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ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ. ð ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 2020. ð 245 ʩ. 

2. ɺʦʣʦʰʠʥ, ʉ.ʄ., DevOps-ʧʨʘʢʪʠʢʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʝʨʚʽʩʽʚ. ð ʃʴʚʽʚ: ɺʠʜ-ʚʦ ʃʅʋ, 2021. ð 198 ʩ. 

3. ʉʪʘʪʪʷ: Kholod, O., et al. "Streaming architectures: scalable and fault-tolerant 

design patterns." IEEE Access, vol. 8, 2020, pp. 124321ï124332. 

4. ɼʦʢʫʤʝʥʪʘʮʽʷ Ansible. https://docs.ansible.com/ 

5. ʍʫˇ, ʊ. DevOps ʥʘ ʧʨʘʢʪʠʮʽ: CI/CD, Docker, Kubernetes. ð ʇʝʨ. ʟ ʘʥʛʣ. ð 

ʂ.: ɺʠʜʘʚʥʠʮʪʚʦ çʄʦʥʦʣʽʪè, 2023. ð 312 ʩ. 

  

https://docs.ansible.com/
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ɸʃɻʆʈʀʊʄʀ ʆʇʊʀʄɯɿɸʎɯɰ ʆɹʈʆɹʂʀ ɺɽʃʀʂʀʍ ɼɸʅʀʍ ʋ 

ʉʀʉʊɽʄɸʍ ʄʆʅʀʊʆʈʀʅɻʋ ʗʂʆʉʊɯ ʇʆɺɯʊʈʗ 

ʍʦʤʝʥʢʦ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʢ.ʬʽʟ.-ʤʘʪ.ʥ., ʜʦʮʝʥʪ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

ʋ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ, 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ. ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʷʢʽ ʟʙʠʨʘʶʪʴ, ʦʙʨʦʙʣʷʶʪʴ ʪʘ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʥʘʯʥʽ ʤʘʩʠʚʠ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ.  

ʆʜʥʠʤ ʟ ʙʘʟʦʚʠʭ ʤʝʪʦʜʽʚ ʻ ʢʝʰʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʝʰʫ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʟʚʝʨʥʝʥʴ ʜʦ ʙʘʟʠ ʜʘʥʠʭ, ʟʘʚʜʷʢʠ ʟʙʝʨʝʞʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʧʠʪʽʚ ʫ ʧʘʤôʷʪʽ. ʋ 

ʢʦʥʪʝʢʩʪʽ Python/Django [1] ʮʝ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʢʦʨʘʪʦʨʽʚ, ʷʢ-ʦʪ 

@cache_page, ʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ð ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ NoSQL-ʨʽʰʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, Redis. 

ʋʪʽʤ, ʢʝʰʫʚʘʥʥʷ ʤʘʻ ʽ ʥʝʜʦʣʽʢʠ ð ʤʦʞʣʠʚʫ ʚʪʨʘʪʫ ʢʝʰʦʚʘʥʠʭ ʜʘʥʠʭ ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ 

ʧʘʤôʷʪʽ, ʘ ʪʘʢʦʞ ʧʨʦʙʣʝʤʠ ʟ ʘʢʪʫʘʣʴʥʽʩʪʶ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʥʝʩʚʦʻʯʘʩʥʦʤʫ ʦʥʦʚʣʝʥʥʽ 

ʢʝʰʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ Redis ʷʢ ʢʝʰ-ʩʭʦʚʠʱʘ ʻ ʧʦʰʠʨʝʥʦʶ ʧʨʘʢʪʠʢʦʶ ʟʘʚʜʷʢʠ ʡʦʛʦ ʚʠʩʦʢʽʡ 

ʰʚʠʜʢʦʜʽʾ ʪʘ ʧʽʜʪʨʠʤʮʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ. ʋ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ Redis ʜʦʟʚʦʣʷʻ ʢʝʰʫʚʘʪʠ ʟʘʧʠʪʠ ʜʦ ʥʘʡʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝʥʠʭ ʤʘʨʰʨʫʪʽʚ, 

ʥʘʧʨʠʢʣʘʜ, ʜʦ ʛʦʣʦʚʥʦʾ ʩʪʦʨʽʥʢʠ ʟ ʘʢʪʫʘʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ 

ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ SQL-ʩʝʨʚʝʨ, ʟʥʠʟʠʪʠ ʯʘʩ ʚʽʜʧʦʚʽʜʽ ʡ ʧʽʜʚʠʱʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʩʝʨʚʽʩʫ ʚ ʫʤʦʚʘʭ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʯʘʩʥʠʭ ʟʘʧʠʪʽʚ. 

ʆʜʥʘʢ ʢʝʰʫʚʘʥʥʷ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʝʨʝʞʥʦ. ʗʢʱʦ ʦʙʩʷʛ ʢʝʰʦʚʘʥʠʭ ʜʘʥʠʭ 

ʧʝʨʝʚʠʱʫʻ ʜʦʩʪʫʧʥʫ ʦʧʝʨʘʪʠʚʥʫ ʧʘʤôʷʪʴ, Redis [4] ʧʦʯʠʥʘʻ ʚʠʜʘʣʷʪʠ ʩʪʘʨʽ ʟʘʧʠʩʠ ʟʛʽʜʥʦ 

ʟ ʧʦʣʽʪʠʢʦʶ ʚʠʪʽʩʥʝʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʢʨʠʪʠʯʥʠʭ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, 

ʚʘʞʣʠʚʦ ʥʘʣʘʰʪʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʦʯʠʱʝʥʥʷ ʘʙʦ ʦʥʦʚʣʝʥʥʷ ʢʝʰʫ ʧʨʠ ʟʤʽʥʽ ʙʘʟʦʚʠʭ ʜʘʥʠʭ, 

ʘʙʠ ʫʥʠʢʥʫʪʠ ʩʠʪʫʘʮʽʡ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʟʘʩʪʘʨʽʣʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʧʽʜʭʦʜʦʤ ʻ ʧʦʧʝʨʝʜʥʷ ʘʛʨʝʛʘʮʽʷ ʜʘʥʠʭ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʧʝʨʝʜʥʽʡ ʨʦʟʨʘʭʫʥʦʢ ʘʛʨʝʛʦʚʘʥʠʭ ʟʥʘʯʝʥʴ (ʩʝʨʝʜʥʽʭ, ʩʫʤʘʨʥʠʭ) ʥʘ ʨʽʚʥʽ ʛʦʜʠʥʠ ʯʠ ʜʥʷ, 

ʱʦ ʟʤʝʥʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʚ ʤʦʤʝʥʪ ʟʘʧʠʪʫ. ʈʝʘʣʽʟʘʮʽʷ ʧʦʧʝʨʝʜʥʴʦʾ ʘʛʨʝʛʘʮʽʾ 

ʤʦʞʣʠʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʥʫʚʘʣʴʥʠʢʽʚ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ cron ʘʙʦ Celery periodic tasks 

[2]. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʤʦʞʥʘ ʢʦʤʙʽʥʫʚʘʪʠ ʧʽʜʭʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʘʛʨʝʛʘʮʽʾ ʟ 

ʢʝʰʫʚʘʥʥʷʤ, ʢʝʰʫʶʯʠ ʚʞʝ ʘʛʨʝʛʦʚʘʥʽ ʜʘʥʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ 

ʦʙʯʠʩʣʝʥʴ ʧʽʜ ʯʘʩ ʟʘʧʠʪʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ. ʊʘʢʦʞ ʩʣʽʜ 

ʟʘʧʨʦʚʘʜʠʪʠ ʤʝʭʘʥʽʟʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʧʣʘʥʦʚʘʥʠʭ ʟʘʚʜʘʥʴ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʩʠʪʫʘʮʽʡ ʟ 

ʥʝʩʚʦʻʯʘʩʥʠʤ ʦʥʦʚʣʝʥʥʷʤ ʜʘʥʠʭ ʫ ʢʝʰʽ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʜʽʘʛʨʘʤʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ. ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʢʝʰʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ 

ʯʘʩ ʚʽʜʧʦʚʽʜʽ ʩʝʨʚʝʨʘ ʟ 300 ʤʩ ʜʦ 150 ʤʩ ʪʘ ʟʥʠʟʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ 100% ʜʦ 70%. 

ʇʦʧʝʨʝʜʥʷ ʘʛʨʝʛʘʮʽʷ ʜʝʤʦʥʩʪʨʫʻ ʱʝ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ð 100 ʤʩ ʪʘ 60% ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘʡʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʧʦʻʜʥʘʥʥʷ ʦʙʦʭ ʤʝʪʦʜʽʚ: ʚʽʜʧʦʚʽʜʴ ð ʣʠʰʝ 50 ʤʩ, 

ʥʘʚʘʥʪʘʞʝʥʥʷ ð 30%. 



 

 

 

ʈʠʩ. 1 ʇʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ 

ʂʨʽʤ ʪʦʛʦ, ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʩʦʨʪʫʚʘʥʥʷ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [5], ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ ʻ Quicksort ʫ ʨʝʘʣʽʟʘʮʽʾ ʥʘ Cython, ʘ ʪʘʢʦʞ ʩʦʨʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

NumPy. ʆʙʠʜʚʘ ʧʽʜʭʦʜʠ ʤʘʶʪʴ ʩʢʣʘʜʥʽʩʪʴ O(n log n) ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʫ ʦʙʨʦʙʢʫ 

ʜʘʥʠʭ. NumPy ʤʘʻ ʧʝʨʝʚʘʛʫ ʫ ʧʨʦʩʪʦʪʽ ʽʥʪʝʛʨʘʮʽʾ [3], ʥʘʪʦʤʽʩʪʴ Cython ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʥʘʣʝʞʥʦʤʫ ʥʘʣʘʰʪʫʚʘʥʥʽ. 

ɺʠʩʥʦʚʢʠ. ʂʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʝʰʫʚʘʥʥʷ, ʧʦʧʝʨʝʜʥʴʦʾ ʘʛʨʝʛʘʮʽʾ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʩʫʪʪʻʚʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʚʝʣʠʢʠʤʠ ʜʘʥʠʤʠ. ʋ ʩʠʩʪʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʮʝ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʙʽʣʴʥʽʩʪʴ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʪʘ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʽʜ ʯʘʩ ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʘʥʘʣʽʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.  ʆʬʽʮʽʡʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ Django. URL: https://docs.djangoproject.com/  

2.  ʆʬʽʮʽʡʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ Celery. URL: https://docs.celeryq.dev/en/stable/  

3.  ʆʬʽʮʽʡʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ NumPy. URL: https://numpy.org/doc/stable/ 

4.  ʆʬʽʮʽʡʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ Redis. URL: https://redis.io/docs/latest/  

5. ʍʦʤʝʥʢʦ ɸ.ʆ., ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʩʦʨʪʫʚʘʥʥʷ ʟ ʘʢʮʝʥʪʦʤ 

ʥʘ ʦʙʨʦʙʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʢʠʨʠʣʠʮʽ ʚ Python ʽ Cython / ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ 

ʪʘ ʪʝʭʥʽʢʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ: ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

/ ɺʉʇ ñɹʦʷʨʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʅʋɹɯʇ ʋʢʨʘʾʥʠò / ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ ʂʨʦʧʠʚʢʦ ʉ.ɺ. 

/ ɼʦʩʪʫʧʥʦ ʥʘ: 

https://drive.google.com/file/d/1u96UrSBMmOvkuGBmiNYtkDFmbtfWUXEj/view 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ʊɽʉʊʋɺɸʅʅʗ 

ʂʆʄʇôʖʊɽʈʅʀʍ ɯ ʄʆɹɯʃʔʅʀʍ ɼʆɼɸʊʂɯɺ 

ʐʝʚʯʫʥ ɼ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʘʢʦʚ ʉ. ʖ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʇʨʦʮʝʩ ʪʝʩʪʫʚʘʥʥʷ ʽ ʩʘʤʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʪʝʩʪʫʚʘʣʴʥʠʢʘ ʻ ʢʨʠʪʠʯʥʠʤ 

ʘʩʧʝʢʪʦʤ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʥʘ ʩʴʦʛʦʜʥʽ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʪʝʩʪʫʚʘʥʥʷ ʛʘʨʘʥʪʫʻ ʢʘʨʜʠʥʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʱʦ ʥʝ ʧʦʚʥʫ 

ʡʦʛʦ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. ʆʜʥʘʢ ʩʘʤʠʡ ʧʨʦʮʝʩ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʻ 

ʢʦʤʧʣʝʢʩʥʠʤ, ʚʠʪʨʘʯʘʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ ʽ, ʱʦ ʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ, ʻ 

ʧʦʚʪʦʨʶʚʘʥʠʤ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʙʦ ʩʘʥʽʪʘʨʥʦʛʦ ʪʝʩʪʫʚʘʥʴ. 

ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʥʝʩʝ ʟʘ ʩʦʙʦʶ ʨʠʟʠʢ ʧʨʦʧʫʱʝʥʥʷ ʜʝʬʝʢʪʽʚ 

ʪʝʩʪʫʚʘʣʴʥʠʢʦʤ, ʱʦ ʥʝ ʻ ʙʘʞʘʥʠʤ. ɸʙʠ ʟʘʧʦʙʽʛʪʠ ʮʴʦʤʫ, ʥʘʡʤʘʶʪʴʩʷ ʣʶʜʠ ʘʙʦ ʞ 

ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʚʞʝ ʥʘʷʚʥʠʤ ʧʝʨʩʦʥʘʣʦʤ ʪʝʩʪʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʩʪʽʚ. 

ʆʜʥʘʢ ʮʝʡ ʧʨʦʮʝʩ ʧʦʪʨʝʙʫʻ ʱʝ ʙʽʣʴʰʝ ʨʝʩʫʨʩʽʚ, ʥʽʞ ʨʫʯʥʝ ʪʝʩʪʫʚʘʥʥʷ. ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ 

ʦʙô̒ ʤʫ ʮʠʭ ʨʝʩʫʨʩʽʚ ʽ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʽ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ. ɼʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʦʜʘʣʴʰʘ ʨʝʘʣʽʟʘʮʽʷ 

ʽʥʪʝʛʨʘʮʽʾ ʟ CI/CD ʧʨʦʮʝʩʘʤʠ, ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʘʧʫʩʢʽʚ ʮʠʭ ʪʝʩʪʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʪʨʝʙʠ ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ ʚ ʨʫʯʥʦʤʫ ʟʘʧʫʩʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʝʩʪʽʚ ʽ ʙʫʜʝ 

ʥʘʜʘʚʘʪʠ ʧʦʩʪʽʡʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʛʦʥʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ 

ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʨʦʟʨʦʙʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʝʩʪʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʪʝʩʪʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʩʧʨʦʱʝʥʥʷ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ ʥʘ 

ʨʦʟʨʦʙʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ʪʝʩʪʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʽ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʽ ʨʦʟʰʠʨʠʪʠ ʮʝʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ 

ʟʜʘʪʥʦʩʪʽ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

ʉʧʨʦʝʢʪʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʩʭʦʚʠʱʘ ʜʘʥʠʭ (Data Warehouse) ʫ MS SQL Server 

Management Studio ʟ ʦʧʠʩʦʤ ʩʪʨʫʢʪʫʨʠ ʨʦʙʦʪʠ ʩʘʤʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʩʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʈʝʘʣʽʟʦʚʘʥʦ ʬʫʥʢʮʽʦʥʘʣ ʨʦʙʦʪʠ ʟ ʣʦʢʘʪʦʨʘʤʠ ʪʠʧʫ xpath ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʜʦʜʘʚʘʥʥʷ 

ʚʟʘʻʤʦʜʽʾ ʟ ʚʢʘʟʘʥʠʤ ʣʦʢʘʪʦʨʦʤ ʩʠʩʪʝʤʦʶ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʧʨʦʛʨʘʤʥʦ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ Java ʧʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʩʠʩʪʝʤʠ, 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʢʦʜʫ ʫ ʬʨʝʡʤʚʦʨʢ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʥʘʷʚʥʠʭ 

ʪʝʩʪʦʚʠʭ ʤʝʪʦʜʽʚ ʩʠʩʪʝʤʦʶ. 



 

 

 
ʈʠʩ. 1 ER-ʜʽʘʛʨʘʤʘ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʉʽʤ ʧʨʠʥʮʠʧʽʚ ʪʝʩʪʫʚʘʥʥʷ - https://www.boxuk.com/insight/the-seven-principles-of-

testing/ 

2. ʇʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ - 

https://www.javatpoint.com/advantages-and-disadvantages-of-automated-testing 

3. ʇʨʦ Jenkins - https://www.jenkins.io/press/ 
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ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʇʆʇʀʊʋ ɺ 

ʈʆɿɼʈɯɹʅɯʁ ʊʆʈɻɯɺʃɯ ɿɸ ɼʆʇʆʄʆɻʆʖ ʄɽʊʆɼɯɺ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɻʆ 

ɸʅɸʃɯɿʋ ɼɸʅʀʍ 

ʗʩʽʥʩʴʢʘ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʫʜʥʠʢ ɸ. ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʧʦʩʪʽʡʥʦʾ ʟʤʽʥʠ ʩʧʦʞʠʚʯʦʛʦ ʧʦʧʠʪʫ 

ʪʦʯʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʦʚʘʨʦʦʙʽʛʫ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ 

ʚ ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ. ʇʦʤʠʣʢʠ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʙʩʷʛʽʚ ʧʦʩʪʘʯʘʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʘʙʦ ʜʦ 

ʥʘʜʣʠʰʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʘʙʦ ʜʦ ʾʾ ʜʝʬʽʮʠʪʫ, ʱʦ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ 

ʬʽʥʘʥʩʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʪʘ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ. ʊʨʘʜʠʮʽʡʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʪʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʦʚʥʦʛʦ ʩʧʝʢʪʨʘ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʧʦʧʠʪ, ʪʘ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʦʾ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʢʦʥʪʝʢʩʪʥʠʭ ʫʤʦʚ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʘʢʪʫʘʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ (Data Mining), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʚʠʚʯʘʪʠ 

ʧʦʚʝʜʽʥʢʦʚʽ ʰʘʙʣʦʥʠ ʪʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʄʝʪʦʶ 

ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ, ʘʜʘʧʪʘʮʽʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

Data Mining ʫ ʟʘʜʘʯʘʭ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʘʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʜʣʷ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʧʦʣʦʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʫ ʧʨʘʮʷʭ Han J., 

Kamber M., Pei J. çData Mining: Concepts and Techniquesè[1] ʪʘ Shmueli G. ʽ ʩʧʽʚʘʚʪ. çData 

Mining for Business Analyticsè[2], ʷʢʽ ʫʟʘʛʘʣʴʥʶʶʪʴ ʷʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ, ʪʘʢ ʽ 

ʧʨʠʢʣʘʜʥʽ ʧʽʜʭʦʜʠ ʜʦ ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʠ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʥʠʟʢʫ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ 

ʯʦʪʠʨʠ ʥʘʡʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʽ: 

1. ɸʣʛʦʨʠʪʤ ʦʜʥʦʛʦ ʧʨʘʚʠʣʘ (1R) ð ʧʨʦʩʪʠʡ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʡ ʤʝʪʦʜ, ʱʦ ʙʫʜʫʻ 

ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʜʥʽʻʾ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʦʾ ʦʟʥʘʢʠ. ʁʦʛʦ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʘ ʰʚʠʜʢʘ ʪʘ ʽʥʪʝʨʧʨʝʪʦʚʘʥʘ ʦʮʽʥʢʘ 

ʦʙôʻʢʪʽʚ. ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜ ʙʫʣʦ ʘʜʘʧʪʦʚʘʥʦ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʦʚʘʨʽʚ 

ʽ ʪʦʨʛʦʚʠʭ ʪʦʯʦʢ ʟʘ ʨʽʚʥʝʤ ʧʨʦʜʘʞʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʥʘʙʽʨ 

ʧʨʦʩʪʠʭ ʧʨʘʚʠʣ, ʥʘʧʨʠʢʣʘʜ: çʂʘʪʝʛʦʨʽʷ ʪʦʚʘʨʫ = ʂʘʪʝʛʦʨʽʷ 2 Ÿ ʈʽʚʝʥʴ 

ʧʨʦʜʘʞʫ = ʅʠʟʴʢʠʡè. ʊʘʢʽ ʧʨʘʚʠʣʘ ʣʝʛʢʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʙʘʟʦʚʫ ʣʦʛʽʢʫ ʩʠʩʪʝʤʠ 

ʷʢ ʬʽʣʴʪʨʠ ʘʙʦ ʩʠʛʥʘʣʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʪʝʥʮʽʡʥʦ ʥʝʝʬʝʢʪʠʚʥʽ ʧʦʟʠʮʽʾ ʘʙʦ 

ʪʦʯʢʠ ʧʨʦʜʘʞʫ. 

2. ʅʘʾʚʥʠʡ ʙʘʻʩʽʚʩʴʢʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ ð ʽʤʦʚʽʨʥʽʩʥʠʡ ʤʝʪʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʦʚʫʚʘʪʠ ʩʪʫʧʽʥʴ ʚʧʝʚʥʝʥʦʩʪʽ ʫ ʧʨʦʛʥʦʟʽ. ɺʽʥ ʻ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤ ʫ 

ʟʘʜʘʯʘʭ, ʜʝ ʚʘʞʣʠʚʘ ʥʝ ʣʠʰʝ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʘ ʡ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʦ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʘʨ çʤʘʛʘʟʠʥï

ʪʦʚʘʨè ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʷ ʧʦʧʠʪʫ. ʄʦʜʝʣʴ ʧʦʚʝʨʪʘʣʘ ʥʝ ʧʨʦʩʪʦ ʢʣʘʩ, 

ʘ ʡ ʡʤʦʚʽʨʥʽʩʪʴ: çʁʤʦʚʽʨʥʽʩʪʴ ʚʠʩʦʢʠʭ ʧʨʦʜʘʞʽʚ ʜʣʷ ʪʦʚʘʨʫ X ʫ ʤʘʛʘʟʠʥʽ Y ð 

83%è. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʨʠʟʠʢʦʚʘʥʽ ʢʦʤʙʽʥʘʮʽʾ ʪʘ ʚʠʟʥʘʯʘʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʦʙʩʷʛʠ ʟʘʤʦʚʣʝʥʥʷ. ʋ ʩʠʩʪʝʤʽ ʢʣʘʩʠʬʽʢʘʪʦʨ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʫ 

ʤʦʜʫʣʽ ʡʤʦʚʽʨʥʽʩʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʘʢʫʧʽʚʝʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ. 

3. ʄʝʪʦʜ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ (Apriori) ð ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʽʡʢʠʭ 

ʣʦʛʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʫʤʦʚʘʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʁʦʛʦ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʘ ʧʦʧʠʪ ʚʧʣʠʚʘʻ ʢʦʤʙʽʥʘʮʽʷ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ 

ð ʪʘʢʠʭ ʷʢ ʨʝʛʽʦʥ, ʧʦʛʦʜʘ, ʩʝʟʦʥ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʪʦʜ ʙʫʣʦ ʘʜʘʧʪʦʚʘʥʦ ʜʣʷ 

ʘʥʘʣʽʟʫ ʫʤʦʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ʧʨʦʜʘʞʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʬʦʨʤʦʚʘʥʦ 

ʧʨʘʚʠʣʘ ʪʠʧʫ: çʗʢʱʦ ʨʝʛʽʦʥ = ʇʽʚʜʝʥʴ ʽ ʧʦʛʦʜʘ = ʜʦʱʦʚʘ, ʪʦ ʨʽʚʝʥʴ ʧʨʦʜʘʞʫ = 

ʥʠʟʴʢʠʡè. ʊʘʢʽ ʧʨʘʚʠʣʘ ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʫʚʘʪʠ ʘʜʘʧʪʠʚʥʽ ʩʮʝʥʘʨʽʾ ʧʣʘʥʫʚʘʥʥʷ 

ʧʦʩʪʘʯʘʥʥʷ. ʋ ʤʘʡʙʫʪʥʽʡ ʩʠʩʪʝʤʽ ʤʝʪʦʜ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʤʦʜʫʣʽ ʩʮʝʥʘʨʥʦʛʦ 



 

 

ʨʝʘʛʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʜʠʥʘʤʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʘʩʦʨʪʠʤʝʥʪʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʤʽʥ ʩʝʨʝʜʦʚʠʱʘ. 

4. ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʤʝʪʦʜʦʤ K-Means ð ʤʝʪʦʜ ʛʨʫʧʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʟʘ ʧʦʜʽʙʥʽʩʪʶ ʙʝʟ 

ʧʦʪʨʝʙʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʘʨʢʫʚʘʥʥʷ. ɺʽʥ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʡ ʫ ʩʝʛʤʝʥʪʘʮʽʾ 

ʢʣʽʻʥʪʽʚ ʘʙʦ ʪʦʨʛʦʚʠʭ ʪʦʯʦʢ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ 

ʜʣʷ ʘʥʘʣʽʟʫ ʤʘʛʘʟʠʥʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʽʚ, ʯʘʩʪʦʪʠ ʟʥʠʞʦʢ, 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʧʠʪʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʢʽʣʴʢʘ ʪʠʧʦʚʠʭ ʢʣʘʩʪʝʨʽʚ, 

ʟʦʢʨʝʤʘ: ʩʪʘʙʽʣʴʥʽ ʤʘʛʘʟʠʥʠ ʟ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ, ʤʘʛʘʟʠʥʠ ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ 

ʮʽʥʦʚʠʭ ʟʤʽʥ, ʥʝʩʪʘʙʽʣʴʥʽ ʪʦʯʢʠ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʧʦʧʠʪʦʤ. ʋ ʩʠʩʪʝʤʽ ʪʘʢʽ 

ʢʣʘʩʪʝʨʠ ʙʫʜʫʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʤʦʜʝʣʝʡ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ Data 

Mining ʫ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ. 

ɰʭ ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʭʦʧʣʶʻ ʚʩʽ ʢʣʶʯʦʚʽ ʝʪʘʧʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ʚʽʜ ʚʠʷʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʦ ʩʮʝʥʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʡ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ. ʋ ʤʘʡʙʫʪʥʽʡ ʩʠʩʪʝʤʽ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʟʘʟʥʘʯʝʥʽ ʤʝʪʦʜʠ ʙʫʜʫʪʴ ʨʝʘʣʽʟʦʚʘʥʽ ʷʢ ʚʟʘʻʤʦʜʦʧʦʚʥʶʚʘʥʽ 

ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʫʣʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʽʥʬʦʨʤʘʪʠʚʥʽ ʟʚʽʪʠ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʧʦʚʥʝʥʥʷ ʪʦʚʘʨʽʚ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʯʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʟʤʽʥʠ ʨʠʥʢʦʚʦʾ ʩʠʪʫʘʮʽʾ. ʉʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʛʥʫʯʢʦʾ, ʘʜʘʧʪʠʚʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Data Mining. Concepts and Techniques [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/The-Morgan-

Kaufmann-Series-in-Data-Management-Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-

Data-Mining.-Concepts-and-Techniques-3rd-Edition-Morgan-Kaufmann-2011.pdf   

2. Data Mining for Business Analytics [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://studylib.net/doc/26177800/galit-shmueli--peter-c.-bruce--inbal-yahav--nitin-r.-pate...   
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https://studylib.net/doc/26177800/galit-shmueli--peter-c.-bruce--inbal-yahav--nitin-r.-pate


 

 

ʋɼʂ 004.42 

ʄɽʊʆɼ ɺʀɿʅɸʏɽʅʅʗ ʆʇʊʀʄɸʃʔʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʋ ʉʀʉʊɽʄɸʍ 

ɻɽʅɽʈʋɺɸʅʅʗ ʇʈʆʉʊʆʈʆɺʆɻʆ ɼʀɿɸʁʅʋ ɿ ʋʈɸʍʋɺɸʅʅʗʄ ʈɽʉʋʈʉʅʀʍ 

ʆɹʄɽɾɽʅʔ 

ɯʤʘʥʦʚ ɸ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʇʨʦʮʝʩ ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʻ ʢʨʠʪʠʯʥʠʤ ʝʪʘʧʦʤ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʝʩʪʝʪʠʢʫ ʪʘ ʢʦʤʬʦʨʪ ʩʝʨʝʜʦʚʠʱʘ. ʋ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʚʽʜʩʫʪʥʷ ʫʥʽʬʽʢʦʚʘʥʘ ʤʝʪʦʜʠʢʘ, ʧʽʜʙʽʨ ʯʘʩʪʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʨʫʯʥʫ 

ʘʙʦ ʽʥʪʫʾʪʠʚʥʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʦʚʠʭ ʪʘ ʨʝʩʫʨʩʥʠʭ ʚʠʪʨʘʪ. ʎʝ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʙʤʝʞʝʥʴ ʙʶʜʞʝʪʫ, ʧʣʦʱʽ ʘʙʦ ʩʪʠʣʽʩʪʠʯʥʠʭ ʚʠʤʦʛ [1]. 

ʋ ʧʨʘʮʽ [2] ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʧʨʦʩʪʦʨʦʚʠʭ ʦʙʯʠʩʣʝʥʴ ʷʢ ʟʘʩʦʙʫ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʝʨʝʜʦʚʠʱʝ. ʎʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʤʦʜʝʣʶʚʘʪʠ ʩʮʝʥʘʨʽʾ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʤ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʫ ʧʨʦʮʝʩʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʽʥʪʝʨôʻʨʫ. 

ʋ ʨʦʙʦʪʽ [3] ʟʜʽʡʩʥʝʥʦ ʩʧʨʦʙʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʜʦ ʽʥʪʝʨôʻʨʥʦʛʦ ʜʠʟʘʡʥʫ. ɸʚʪʦʨ ʧʨʦʧʦʥʫʻ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʘʚʢʦʣʦ 

ʢʣʶʯʦʚʠʭ ʟʤʽʥʥʠʭ, ʷʢʽ ʤʦʞʥʘ ʘʜʘʧʪʠʚʥʦ ʟʤʽʥʶʚʘʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʣʽʛ ʚ ʦʩʥʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʫ ʨʘʤʢʘʭ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ 

ʢʘʪʝʛʦʨʽʷʤʠ: ʝʩʪʝʪʠʯʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʪʝʭʥʽʯʥʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʣʶʯʝʥʥʽ ʥʝʩʫʤʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʬʦʨʤʫʚʘʥʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡʥʦʛʦ ʥʘʙʦʨʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʩʪʦʨʫ ʥʘ ʦʩʥʦʚʽ ʚʚʝʜʝʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʦʙʤʝʞʝʥʽʡ ʧʣʦʱʽ ʡ ʧʦʙʘʞʘʥʥʽ ʩʪʚʦʨʠʪʠ 

çʟʘʪʠʰʥʠʡ ʩʫʯʘʩʥʠʡ ʧʨʦʩʪʽʨè ʜʦʮʽʣʴʥʦ ʦʙʨʘʪʠ ʩʚʽʪʣʫ ʧʘʣʽʪʨʫ ʢʦʣʴʦʨʽʚ, ʢʦʤʧʘʢʪʥʽ ʤʝʙʣʽ 

ʪʘ ʣʦʢʘʣʴʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʦʩʚʽʪʣʝʥʥʷ [4].  

ʇʨʠʢʣʘʜ ʪʘʢʦʛʦ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʨʽʰʝʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʈʠʩ.1 

 
ʈʠʩ. 1 ɼʠʟʘʡʥ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʚʽʪʣʦʾ ʧʘʣʽʪʨʠ ʪʘ 

ʣʦʢʘʣʴʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 



 

 

ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢ ʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ ʘʥʘʣʽʟʫ: ʚʽʜ ʟʙʦʨʫ ʚʠʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʤʽʱʝʥʥʷ ʜʦ ʛʝʥʝʨʘʮʽʾ ʫʟʛʦʜʞʝʥʦʛʦ ʙʣʦʢʫ ʨʽʰʝʥʴ ʱʦʜʦ ʤʘʪʝʨʽʘʣʽʚ, 

ʤʝʙʣʶʚʘʥʥʷ ʪʘ ʦʩʚʽʪʣʝʥʥʷ. ʂʽʥʮʝʚʘ ʩʪʨʫʢʪʫʨʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʦʧʝʨʝʜʥʴʦ 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʤʽʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʝʨʝʜʦʚʠʱʘ, ʚʽʟʫʘʣʴʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ 

ʪʘ ʩʪʠʣʽʩʪʠʯʥʠʤ ʥʘʧʨʷʤʦʤ ʦʬʦʨʤʣʝʥʥʷ [5]. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Ramstedt F. The Interior Design Handbook. ï Clarkson Potter/Ten Speed, 2020. 

ï 240 p. 

2. Shekhar S., Vold P. Spatial Computing. ï The MIT Press, 2020. ï 352 p.  

3. Brown, L. Sustainable interior design: A new approach to intelligent design and 

automated manufacturing based on Grasshopper. Sustainable Architecture Journal. ï 2023. ï 

Vol. 17, No. 4. ï P. 128ï142. 

4. Elle Decor. ɯʥʪʝʨ'ʻʨʥʽ ʪʨʝʥʜʠ 2024. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: www.elledecor.com 

5. Apartment Therapy. ɼʠʟʘʡʥʝʨʩʴʢʽ ʨʽʰʝʥʥʷ ʜʣʷ ʤʘʣʠʭ ʧʨʦʩʪʦʨʽʚ. ï 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: www.apartmenttherapy.com 
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ʈʆɿʈʆɹʂɸ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɻʆ ɸʉʀʉʊɽʅʊɸ ʋʇʈɸɺʃɯʅʅʗ 

ʇɽʈʉʆʅɸʃʆʄ ɼʃʗ ʊʋʈʀʉʊʀʏʅʆɻʆ ɹɯɿʅɽʉʋ 

ʂʽʨʽʥ ɻ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʨʠʚʦʨʫʯʢʦ ʗ. ʉ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʷʭ ʧʝʨʩʦʥʘʣ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ 

ʘʢʪʠʚʽʚ, ʚʽʜ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, 

ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʙʽʟʥʝʩʫ. ʏʝʨʝʟ ʩʝʟʦʥʥʽʩʪʴ, ʩʢʣʘʜʥʽ ʛʨʘʬʽʢʠ 

ʨʦʙʦʪʠ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʚʠʯʦʢ (ʤʦʚʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʜʦʩʚʽʜ, 

ʣʦʢʘʮʽʷ) ʤʝʥʝʜʞʝʨʠ ʚʠʪʨʘʯʘʶʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ ʥʘ ʩʢʣʘʜʘʥʥʷ ʟʤʽʥ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ 

ʧʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ, ʷʢʠʡ ʟʜʘʪʝʥ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ 

ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʛʥʫʯʢʽʩʪʴ ʫ ʧʨʠʡʥʷʪʪʽ ʢʘʜʨʦʚʠʭ ʨʽʰʝʥʴ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʘʩʠʩʪʝʥʪʘ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ ʚ ʪʫʨʠʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʷʭ. ʊʘʢʠʡ ʘʩʠʩʪʝʥʪ 

ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʜʘʥʽ ʢʨʠʪʝʨʽʾ (ʜʦʩʚʽʜ, ʥʘʚʠʯʢʠ, ʤʦʚʠ, ʩʧʝʮʠʬʽʢʘ ʪʫʨʽʚ, 

ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ), ʬʦʨʤʫʚʘʪʠ ʛʨʘʬʽʢʠ ʟʤʽʥ, ʥʘʜʩʠʣʘʪʠ ʩʧʦʚʽʱʝʥʥʷ ʧʝʨʩʦʥʘʣʫ, 

ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟ HRM (Human Resource Management) ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʦʞ ʥʘʜʘʚʘʪʠ 

ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ ʱʦʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʨʦʟʧʦʜʽʣʫ. 

ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʾ ʙʽʟʥʝʩ-ʘʥʘʣʽʟʫ: ʧʦʙʫʜʦʚʘʥʦ 

Business Model Canvas ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʥʷ, ʩʬʦʨʤʦʚʘʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ, ʩʪʚʦʨʝʥʦ user stories ʪʘ ʜʽʘʛʨʘʤʠ 

ʧʨʝʮʝʜʝʥʪʽʚ ʜʣʷ ʦʧʠʩʫ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʟʤʦʜʝʣʴʦʚʘʥʦ ʙʽʟʥʝʩ-ʧʨʦʮʝʩ 

ʩʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʘ ʫ ʚʠʛʣʷʜʽ BPMN (Business Process Model and Notation) ʩʭʝʤʠ (ʨʠʩʫʥʦʢ 

1). 

 
ʈʠʩ. 2. BPMN-ʜʽʘʛʨʘʤʘ 

ɼʣʷ ʧʦʜʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ ʩʭʦʚʠʱʘ ʟ ʪʘʙʣʠʮʝʶ ʬʘʢʪʽʚ 

(ʛʨʘʬʽʢ ʟʤʽʥ) ʽ ʚʠʤʽʨʘʤʠ (ʧʝʨʩʦʥʘʣ, ʜʘʪʘ, ʪʫʨ, ʟʤʽʥʘ), ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ OLAP-

ʘʥʘʣʽʟ, ʚʠʷʚʣʷʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʩʝʟʦʥʥʽ ʧʽʢʠ ʪʦʱʦ. 

ʆʩʥʦʚʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ ʻ ʤʝʥʝʜʞʝʨʠ (ʷʢʽ ʬʦʨʤʫʶʪʴ ʽ ʟʘʪʚʝʨʜʞʫʶʪʴ 

ʛʨʘʬʽʢʠ), ʧʨʘʮʽʚʥʠʢʠ (ʦʪʨʠʤʫʶʪʴ ʛʨʘʬʽʢʠ ʟʤʽʥ) ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ (ʢʝʨʫʶʪʴ ʜʦʩʪʫʧʦʤ). 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʨʝʘʣʽʟʫʻ ʪʘʢʽ ʢʣʶʯʦʚʽ ʬʫʥʢʮʽʾ: ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʨʦʟʢʣʘʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʬʣʽʢʪʽʚ, ʬʽʣʴʪʨʘʮʽʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ, ʧʝʨʝʛʣʷʜ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʫ ʟʨʫʯʥʦʤʫ ʽʥʪʝʨʬʝʡʩʽ, ʧʨʠʟʥʘʯʝʥʥʷ ʨʦʣʝʡ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʦʥʦʚʣʝʥʥʷ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʠʩʪʝʤʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʫʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʫ ʧʨʦʮʝʩ ʧʣʘʥʫʚʘʥʥʷ ï ʪʦʙʪʦ 

ʧʦʻʜʥʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʢʦʥʪʨʦʣʶ ʟʘ ʤʝʥʝʜʞʝʨʦʤ. 

ʆʯʽʢʫʚʘʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʩʠʩʪʝʥʪʘ ʻ:  

¶ ʝʢʦʥʦʤʽʷ ʯʘʩʫ (ʜʦ 50% ʥʘ ʩʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʽʚ),  

¶ ʟʤʝʥʰʝʥʥʷ ʧʦʤʠʣʦʢ ʧʣʘʥʫʚʘʥʥʷ (ʧʝʨʝʢʨʠʪʪʷ ʟʤʽʥ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ),  



 

 

¶ ʧʽʜʚʠʱʝʥʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʟʘʚʜʷʢʠ ʩʧʨʘʚʝʜʣʠʚʦʤʫ ʨʦʟʧʦʜʽʣʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ,  

¶ ʧʦʢʨʘʱʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʯʝʨʝʟ ʩʚʦʻʯʘʩʥʫ ʧʨʠʩʫʪʥʽʩʪʴ ʛʽʜʽʚ ʪʘ 
ʦʧʝʨʘʪʦʨʽʚ.  

ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʘ ʤʦʜʫʣʷʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ML), ʷʢʽ 

ʜʦʟʚʦʣʷʪʠʤʫʪʴ ʘʜʘʧʪʫʚʘʪʠ ʛʨʘʬʽʢʠ ʧʽʜ ʢʦʣʠʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʪʫʨʠ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʩʠʩʪʝʥʪʘ ʤʘʻ 

ʚʠʩʦʢʫ ʧʨʠʢʣʘʜʥʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʪʫʨʠʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ. ɺʦʥʘ ʚʨʘʭʦʚʫʻ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʽ, 

ʪʘʢ ʽ ʛʘʣʫʟʝʚʽ ʘʩʧʝʢʪʠ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʻ ʤʘʩʰʪʘʙʦʚʘʥʦʶ ʪʘ ʧʦʪʝʥʮʽʡʥʦ 

ʢʦʤʝʨʮʽʡʥʦ ʧʨʠʚʘʙʣʠʚʦʶ. ʇʦʜʘʣʴʰʠʡ ʝʪʘʧ ï ʨʝʘʣʽʟʘʮʽʷ MVP-ʧʨʦʪʦʪʠʧʫ, ʪʝʩʪʫʚʘʥʥʷ ʚ 

ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʾ ʢʦʤʧʘʥʽʾ ʪʘ ʟʙʽʨ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ. 
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ʋɼʂ: 378:004 

ɸʅɸʃɯɿ ʇʆɺɽɼɯʅʂʆɺʀʍ ʇɸʊɽʈʅɯɺ ʂʆʈʀʉʊʋɺɸʏɯɺ ʋ 

ɯʅʌʆʈʄɸʎɯʁʅɯʁ ʉʀʉʊɽʄɯ "WAZERCODE" ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ʄɽʊʆɼɯɺ DATA MINING 

ʂʽʯʘʢ ɹ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

ɼʣʷ ʚʝʜʝʥʥʷ ʷʢʽʩʥʦʛʦ, ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʫʯʥʽʚ, 

ʚʠʢʣʘʜʘʯʽʚ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ), ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʧʝʚʥʠʭ ʧʘʪʝʨʥʽʚ ʧʦʚʝʜʽʥʢʠ, ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʨʦʙʦʪʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʧʣʘʪʬʦʨʤʦʶ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽʪʥʽ ʤʝʪʦʜʠ Data Mining. 

ʈʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʩʘʤʝ ʢʦʨʠʩʪʫʚʘʯʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢʽ 

ʰʣʷʭʠ ʥʘʚʯʘʥʥʷ ʚʦʥʠ ʦʙʠʨʘʶʪʴ, ʜʝ ʚʠʥʠʢʘʶʪʴ ʩʢʣʘʜʥʦʱʽ, ʘ ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ, ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʦʩʚʽʪʥʽʭ ʩʪʨʘʪʝʛʽʡ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʨʠʭʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʚ ʜʽʷʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ ʙ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʘʜʠʮʽʡʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ʎʝ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ: 

1. ɸʜʘʧʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʥʪ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ. 

2. ʆʧʪʠʤʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʥʘʚʽʛʘʮʽʾ ʪʘ UX-ʜʠʟʘʡʥ ʧʣʘʪʬʦʨʤʠ. 

3. ɿʘʙʝʟʧʝʯʠʪʠ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʫ ʧʦʚʝʜʽʥʮʽ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 
ʧʦʨʫʰʝʥʥʷ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʘʙʦ ʧʦʪʝʥʮʽʡʥʽ ʢʽʙʝʨʘʪʘʢʠ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʘʪʝʨʥʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʟ ʦʥʣʘʡʥ ʢʫʨʩʘʤʠ 

"WazerCode" ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʭʦʜʫ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʦʣʦʛʽʾ Data 

Mining: 

4. ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ï ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʽ ʩʭʦʞʠʤʠ ʧʘʪʝʨʥʘʤʠ 

ʧʦʚʝʜʽʥʢʠ. 

5. ɸʩʦʮʽʘʪʠʚʥʽ ʧʨʘʚʠʣʘ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʘʢʪʠʚʥʦʩʪʷʤʠ; 

6. ʂʣʘʩʠʬʽʢʘʮʽʡʥʽ ʤʦʜʝʣʽ ï ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʥʘ ʦʩʥʦʚʽ ʾʭʥʽʭ ʧʦʧʝʨʝʜʥʽʭ ʜʽʡ. 

7. ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ï ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʘʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʧʨʦʪʷʛʦʤ ʢʫʨʩʫ ʥʘʚʯʘʥʥʷ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʫ ʢʦʥʪʝʢʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʚ 

ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤʘʭ, ʟʘʡʤʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʘʪʝʨʥʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʨʘʜʠʮʽʡʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʥʝ ʟʘʚʞʜʠ ʟʜʘʪʥʽ ʚʠʷʚʠʪʠ ʩʢʣʘʜʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Data 

Mining. ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʧʨʦʚʝʩʪʠ ʙʘʟʦʚʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, 

ʘʣʝ ʡ ʨʦʟʢʨʠʪʠ ʧʨʠʭʦʚʘʥʽ ʧʘʪʝʨʥʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ 

ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ ʽ ʧʣʘʪʬʦʨʤʦʶ ʚ ʮʽʣʦʤʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ Data Mining ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʛʣʠʙʰʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ 

ʜʽʷʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʤʦʞʝ ʥʝ ʙʫʪʠ ʦʯʝʚʠʜʥʠʤ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʥʘʚʯʘʣʴʥʽ ʤʦʜʫʣʽ ʢʦʨʠʩʪʫʚʘʯʽ ʧʨʦʭʦʜʷʪʴ ʩʧʽʣʴʥʦ ʘʙʦ ʷʢ ʧʝʚʥʽ ʬʘʢʪʦʨʠ, ʷʢ 

ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ ʘʙʦ ʘʢʪʠʚʥʦʩʪʽ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. ɺʠʷʚʣʝʥʥʷ 

ʪʘʢʠʭ ʧʘʪʝʨʥʽʚ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʥʘʣʘʰʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʥʪ ʧʽʜ ʧʦʪʨʝʙʠ ʢʦʥʢʨʝʪʥʠʭ 

ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. 

ʆʢʨʽʤ ʚʠʱʝʟʛʘʜʘʥʠʭ ʧʝʨʝʚʘʛ, ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʩʧʨʠʷʻ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʘʜʘʧʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʊʘʢʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ 

ʩʠʩʪʝʤʽ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʟʘʚʜʘʥʥʷ ʯʠ ʪʝʩʪʠ, ʱʦ 

ʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʽʥʪʝʨʝʩʘʤ, ʨʽʚʥʶ ʧʽʜʛʦʪʦʚʢʠ ʘʙʦ ʧʦʧʝʨʝʜʥʽʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

ʎʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʚʽʪʥʽʭ ʪʨʘʻʢʪʦʨʽʡ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʪʝʤʧ ʽ ʩʪʠʣʴ ʥʘʚʯʘʥʥʷ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 



 

 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʧʦʚʝʜʽʥʢʦʚʠʭ ʤʦʜʝʣʝʡ, ʜʦʧʦʤʘʛʘʶʪʴ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʧʦʥʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʝʣʝʚʘʥʪʥʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʽʜʢʘʟʢʠ, 

ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ ʘʙʦ ʥʦʚʽ ʢʫʨʩʠ, ʷʢʽ ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʽʥʪʝʨʝʩʘʤ ʪʘ ʩʪʠʣʶ 

ʥʘʚʯʘʥʥʷ. ʎʝ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ ʟʘʣʫʯʝʥʽʩʪʴ ʪʘ ʩʧʨʠʷʻ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʂʨʽʤ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʤʝʪʦʜʠ Data Mining ʜʘʶʪʴ ʟʤʦʛʫ ʙʫʜʫʚʘʪʠ ʧʨʦʛʥʦʩʪʠʯʥʽ 

ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʨʠʟʠʢʠ ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʥʘʚʯʘʥʥʷ ʘʙʦ ʧʘʜʽʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʠʢʣʘʜʘʯʽ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʤʦʞʫʪʴ ʚʯʘʩʥʦ 

ʨʝʘʛʫʚʘʪʠ ï ʥʘʜʩʠʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʽʜʪʨʠʤʢʠ, ʜʦʜʘʪʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʘʙʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʢʦʥʩʫʣʴʪʘʮʽʾ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʘʻ ʟʤʦʛʫ ʟʜʽʡʩʥʶʚʘʪʠ ʩʪʨʘʪʝʛʽʯʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʘʪʬʦʨʤʠ. ɺʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʬʫʥʢʮʽʦʥʘʣʫ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʤʦʜʫʣʽ ʻ ʥʘʡʢʦʨʠʩʥʽʰʠʤʠ, ʘ ʷʢʽ ï ʧʦʪʨʝʙʫʶʪʴ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʙʦ ʨʝʜʠʟʘʡʥʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʠʩʪʝʤʠ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʝʘʣʴʥʠʭ ʧʦʪʨʝʙʘʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʥʝ ʧʨʠʧʫʱʝʥʥʷʭ. 

ɿʘʛʘʣʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Data Mining ʜʘʻ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘʣʝ ʡ ʧʦʢʨʘʱʠʪʠ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʣʘʪʬʦʨʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʩʬʝʨʽ ʘʜʘʧʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʜʝ ʩʠʩʪʝʤʘ ʤʦʞʝ ʥʝ ʣʠʰʝ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʢʦʥʪʝʥʪ, ʘʣʝ ʡ ʘʚʪʦʤʘʪʠʯʥʦ 

ʟʤʽʥʶʚʘʪʠ ʩʢʣʘʜʥʽʩʪʴ ʟʘʚʜʘʥʴ ʘʙʦ ʬʦʨʤʘʪ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʩʪʫʜʝʥʪ ʧʦʩʪʽʡʥʦ ʫʩʧʽʰʥʦ ʚʠʢʦʥʫʻ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʧʦʩʪʫʧʦʚʦ ʫʩʢʣʘʜʥʶʚʘʪʠ ʚʧʨʘʚʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʚʠʷʚʣʝʥʥʷ ʥʝʘʢʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʘʥʘʣʽʟ 

ʧʨʠʯʠʥ ʾʭʥʴʦʾ ʥʠʟʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ 

ʩʪʨʘʪʝʛʽʾ ʤʦʪʠʚʘʮʽʾ ð ʥʘʜʩʠʣʘʪʠ ʧʝʨʩʦʥʘʣʴʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʥʘʛʘʜʫʚʘʥʥʷ ʘʙʦ 

ʧʨʦʧʦʥʫʚʘʪʠ ʜʦʧʦʤʦʛʫ, ʱʦʙ ʧʦʚʝʨʥʫʪʠ ʪʘʢʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɸʥʘʣʽʟ ʰʘʙʣʦʥʽʚ ʥʝʘʢʪʠʚʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʫʥʠʢʘʪʠ ʧʦʤʠʣʦʢ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʪʨʘʪʠ ʽʥʪʝʨʝʩʫ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (NLP) ʜʘʻ ʟʤʦʛʫ 

ʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʢʨʠʪʽ ʚʽʜʧʦʚʽʜʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʢʦʤʝʥʪʘʨʽ ʫ ʬʦʨʫʤʘʭ ʯʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ 

ʯʘʪʘʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʨʦʟʫʤʽʪʠ ʟʘʛʘʣʴʥʠʡ ʥʘʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʣʝ ʡ ʚʠʷʚʣʷʪʠ 

ʟʘʧʠʪʠ ʥʘ ʥʦʚʽ ʬʫʥʢʮʽʾ, ʩʢʘʨʛʠ ʯʠ ʧʦʪʝʥʮʽʡʥʽ ʽʜʝʾ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʣʘʪʬʦʨʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Data Mining Definitions and Applications for the Management of Production 

Complexity. URL: 

https://www.sciencedirect.com/science/article/pii/S2212827119305220 

2. Data Mining: Mining Frequent Patterns, Association Rules, and Correlations. 

URL: https://www.sciencedirect.com/science/article/abs/pii/B9780323955027000312 

3. What Is The Difference Between Data Mining And Machine Learning? URL: 

https://shorturl.at/SyPml 
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ɼʆʉʃɯɼɾɽʅʅʗ ɯ ʈɽɸʃɯɿɸʎɯʗ ʉʀʉʊɽʄʀ ʉʊʀʉʅɽʅʅʗ ɼɸʅʀʍ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ FPGA 

ɼʦʨʦʬʻʻʚ ɸ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʝʥʜʻʣ ʊ.ɯ., ʢ.ʪ.ʥ., ʜʦʮ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ FPGA ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ 

ʦʙʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʶʯʠʤʠ ʦʙʩʷʛʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʰʚʠʜʢʦʾ ʦʙʨʦʙʢʠ ʡ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʷʢ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʢʦʤʧ'ʶʪʝʨʥʽ ʤʝʨʝʞʽ, ʚʝʣʠʢʽ 

ʜʘʥʽ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ. FPGA (Field-Programmable Gate Array) ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʘʨʘʣʝʣʴʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ 

ʷʢ ʩʪʠʩʥʝʥʥʷ [2], ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʧʨʦʛʨʘʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʧʽʜʭʦʜʘʤʠ [1]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʪʘ ʨʦʟʨʦʙʢʘ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ 

ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ FPGA, ʷʢʘ ʟʜʘʪʥʘ ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʫ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ 

ʩʪʠʩʥʝʥʥʷ ʥʘ ʢʣʘʩʠʯʥʠʭ ʧʨʦʮʝʩʦʨʘʭ ʟ ʘʨʭʽʪʝʢʪʫʨʦʶ ʭ86. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʦʮʝʩʠ ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ 

ʷʢ ʚ ʧʨʦʛʨʘʤʥʦʤʫ, ʪʘʢ ʽ ʚ ʘʧʘʨʘʪʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ. ʆʟʥʘʯʝʥʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʽʟʥʽ 

ʘʣʛʦʨʠʪʤʠ ʩʪʠʩʥʝʥʥʷ , ʷʢ ʧʨʠʢʣʘʜ LZW, Huffman coding, Arithmetic coding, ʽ ʾʭ ʨʝʘʣʽʟʘʮʽʶ 

ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ [4]. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʥʷʪʢʦʚʽ ʧʽʜʭʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ FPGA 

(FieldProgrammable Gate Array) ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ. ʆʟʥʘʯʝʥʝ 

ʦʭʦʧʣʶʻ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ FPGA-ʘʨʭʽʪʝʢʪʫʨʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʦʙʨʘʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ, ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ FPGA ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʧʨʦʛʨʘʤʥʠʤʠ ʪʘ ʘʧʘʨʘʪʥʠʤʠ ʨʽʰʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ ʽ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɸʥʘʣʽʟ ʘʣʛʦʨʠʪʤʽʚ ʩʪʠʩʥʝʥʥʷ: ʧʨʦʚʝʩʪʠ ʦʛʣʷʜ ʽ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ 

ʘʣʛʦʨʠʪʤ ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʘ FPGA.  

2. ʇʨʦ̒ʢʪʫʚʘʥʥʷ FPGA-ʘʨʭʽʪʝʢʪʫʨʠ: ʨʦʟʨʦʙʠʪʠ ʘʨʭʽʪʝʢʪʫʨʫ FPGA ʜʣʷ ʚʠʙʨʘʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʩʪʠʩʥʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʨʝʘʣʽʟʘʮʽʶ ʧʘʨʘʣʝʣʴʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

3. ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: ʚʠʟʥʘʯʠʪʠ ʽ ʨʝʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ FPGA 

ʨʝʘʣʽʟʘʮʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ. 

4. ʇʦʨʽʚʥʷʥʥʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʨʽʰʝʥʥʷʤʠ: ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

FPGA ʨʝʘʣʽʟʘʮʽʾ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʪʘ ʘʧʘʨʘʪʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʧʦ 

ʰʚʠʜʢʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʶ. 

5. ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʚʘʣʽʜʘʮʽʷ: ʚʠʢʦʥʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʽʰʝʥʥʷ ʥʘ FPGA 

ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʢʦʨʝʢʪʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʠʡ ʦʧʠʩ ʩʠʩʪʝʤʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʭʽʜʥʦʛʦ ʙʫʬʝʨʘ, 

ʤʦʜʫʣʷ ʜʣʷ ʧʦʰʫʢʫ ʧʦʚʪʦʨʽʚ, ʤʦʜʫʣʷ ʢʦʜʫʚʘʥʥʷ ʪʘ ʚʠʭʽʜʥʦʛʦ ʙʫʬʝʨʘ. 

 
ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ ʩʠʩʪʝʤʠ 

ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ 

ʙʫʣʦ ʦʙʨʘʥʦ ʧʣʘʪʬʦʨʤʫ Terasic DE10-Nano, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ FPGA Intel (Altera) Cyclone 

V SoC.  

ɺʠʙʽʨ ʦʙʫʤʦʚʣʝʥʦ ʥʘʩʪʫʧʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʮʽʻʾ ʧʣʘʪʠ [4]: 



 

 

Å ɻʽʙʨʠʜʥʘ ʘʨʭʽʪʝʢʪʫʨʘ (SoC): ʧʦʻʜʥʫʻ FPGA ʪʘ ʜʚʦʷʜʝʨʥʠʡ ARM Cortex-A9, ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʛʽʙʨʠʜʥʽ ʘʨʭʽʪʝʢʪʫʨʠ, ʜʝ ARM-ʧʨʦʮʝʩʦʨ ʢʝʨʫʻ 

ʚʠʩʦʢʦʨʽʚʥʝʚʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʘ FPGA ï ʦʙʨʦʙʢʦʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

Å ɺʝʣʠʢʠʡ ʦʙʩʷʛ ʚʙʫʜʦʚʘʥʦʾ ʧʘʤôʷʪʽ: ʜʦ 64 ʄɹ SDRAM ʜʦʩʪʫʧʥʦʾ ʟ ʙʦʢʫ FPGA, 

ʪʘ 1 ɻɹ DDR3 SDRAM ʥʘ ʩʪʦʨʦʥʽ HPS (ARM). ʎʝ ʜʘʻ ʟʤʦʛʫ ʦʙʨʦʙʣʷʪʠ ʜʦʩʠʪʴ 

ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʙʝʟ ʟʥʘʯʥʦʛʦ ʫʧʦʚʽʣʴʥʝʥʥʷ. 

Å ʅʘʷʚʥʽʩʪʴ ʯʠʩʣʝʥʥʠʭ ʧʝʨʠʬʝʨʽʡ: GPIO, HDMI, Ethernet, USB, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʣʝʛʢʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ ʟ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʣʷʪʴ DE10-Nano ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʧʨʦʪʦʪʠʧʫ ʩʠʩʪʝʤʠ ʩʪʠʩʥʝʥʥʷ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʘʧʘʨʘʪʥʦʾ ʧʨʠʩʢʦʨʝʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʤʦʜʫʣʷʤʠ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʣʦʛʽʯʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʩʭʝʤ (FPGA) ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤ 

ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʚʙʫʜʦʚʘʥʠʭ 

ʩʠʩʪʝʤʘʭ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ. 

ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʘʨʭʽʪʝʢʪʫʨʠ FPGA, ʘ ʪʘʢʦʞ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʧʨʦʛʨʘʤʥʠʤʠ 

ʪʘ ʘʧʘʨʘʪʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ. ʅʘ ʦʩʥʦʚʽ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʚʠʤʦʛ 

ʜʦ ʩʠʩʪʝʤʠ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʘʧʘʨʘʪʥʦʾ ʧʣʘʪʬʦʨʤʠ Terasic DE10-Nano, ʷʢʘ ʧʦʻʜʥʫʻ 

ʤʦʞʣʠʚʦʩʪʽ FPGA ʪʘ ARM-ʧʨʦʮʝʩʦʨʘ, ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʙʫʜʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ 

(ʧʘʤôʷʪʴ, DSP-ʙʣʦʢʠ, ʽʥʪʝʨʬʝʡʩʠ), ʱʦ ʨʦʙʠʪʴ ʾʾ ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ 

ʘʧʘʨʘʪʥʦʛʦ ʤʦʜʫʣʷ ʩʪʠʩʥʝʥʥʷ. 

ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʧʽʜʭʽʜ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʩʪʠʩʥʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʤʙʽʥʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ LZ77 ʽ ɻʘʬʬʤʘʥʘ, ʷʢʽ ʜʦʙʨʝ ʤʘʩʰʪʘʙʫʶʪʴʩʷ ʜʣʷ ʘʧʘʨʘʪʥʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ, ʩʝʨʝʜ ʷʢʠʭ ï ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʧʘʨʘʪʥʦʾ ʣʦʛʽʢʠ, 

ʤʦʜʝʣʶʚʘʥʥʷ, ʚʝʨʠʬʽʢʘʮʽʷ, ʩʠʥʪʝʟ, ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʪʦʪʠʧʫ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʬʦʨʤʫʶʪʴ ʥʘʜʽʡʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ð ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ FPGA. 
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ʉʀʉʊɽʄɸ ʆɹʈʆɹʂʀ ʊɸ ɿɹɽʈɯɻɸʅʅʗ ɼɸʅʀʍ ɿɸʂʆʈɼʆʅʅʀʍ 

ʇɸʉʇʆʈʊɯɺ ɿ ɽʃɽʄɽʅʊɸʄʀ ʄɸʐʀʅʅʆɻʆ ʅɸɺʏɸʅʅʗ 

ʇʨʦʢʦʧʝʥʢʦ ɼ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʨʭʦʤʝʥʢʦ ɯ.ɯ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʠʪʘʥʥʷ ʙʝʟʧʝʯʥʦʾ, ʝʬʝʢʪʠʚʥʦʾ ʪʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʢʣʽʻʥʪʽʚ ʩʪʘʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʪʫʨʠʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ. ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʩʬʝʨʽ 

ʪʫʨʠʟʤʫ ʻ ʟʘʢʦʨʜʦʥʥʠʡ ʧʘʩʧʦʨʪ - ʦʩʥʦʚʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʦʩʦʙʠ ʧʽʜ ʯʘʩ ʦʬʦʨʤʣʝʥʥʷ ʚʽʟ, 

ʙʨʦʥʶʚʘʥʥʷ ʢʚʠʪʢʽʚ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʧʦʜʦʨʦʞʝʡ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʪʨʝʙʫ ʚ ʦʧʝʨʘʪʠʚʥʽʡ ʧʝʨʝʚʽʨʮʽ ʧʘʩʧʦʨʪʥʠʭ ʜʘʥʠʭ, ʫʥʠʢʥʝʥʥʽ 

ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʟʘʧʦʚʥʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ 

ʪʫʨʠʩʪʠʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʦʙʨʦʙʢʠ ʧʘʩʧʦʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʡ ʟʽʨ, 

ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʘʩʧʦʨʪʽʚ ʽʟ 

ʟʦʙʨʘʞʝʥʴ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʠʰʚʠʜʰʠʪʠ ʧʝʨʝʚʽʨʢʫ ʜʘʥʠʭ ʧʨʠ ʦʬʦʨʤʣʝʥʥʽ ʪʫʨʽʚ, 

ʘʚʽʘʢʚʠʪʢʽʚ ʘʙʦ ʚʽʟʦʚʠʭ ʟʘʷʚʦʢ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫ ʪʫʨʠʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʷʭ. ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʬʦʪʦʛʨʘʬʽʾ ʟʘʢʦʨʜʦʥʥʠʭ 

ʧʘʩʧʦʨʪʽʚ, ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʪʷʛʫʚʘʪʠ ʢʣʶʯʦʚʽ ʜʘʥʽ ʟ ʚʽʟʫʘʣʴʥʦʾ ʟʦʥʠ (ʽʤôʷ, ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ, 

ʜʘʪʘ ʥʘʨʦʜʞʝʥʥʷ ʪʦʱʦ) ʪʘ ʟʙʝʨʽʛʘʪʠ ʾʭ ʫ ʟʘʭʠʱʝʥʫ ʙʘʟʫ ʜʘʥʠʭ ʢʣʽʻʥʪʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʤʦʜʝʣʝʡ ʦʧʪʠʯʥʦʛʦ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ (OCR), ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʟʯʠʪʫʚʘʥʥʷ ʥʘʚʽʪʴ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʜʝʬʝʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ (ʨʦʟʤʠʪʪʷ, ʪʽʥʽ, ʢʫʪʠ ʧʦʚʦʨʦʪʫ, ʚʽʜʙʣʠʩʢʠ), ʱʦ ʯʘʩʪʦ 

ʪʨʘʧʣʷʻʪʴʩʷ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʩʢʘʥʽʚ ʘʙʦ ʬʦʪʦ ʟ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʻ ʧʨʦʮʝʩ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʟʘʢʦʨʜʦʥʥʠʭ 

ʧʘʩʧʦʨʪʽʚ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟ ʝʣʝʤʝʥʪʘʤʠ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʢʦʨʜʦʥʥʠʭ ʧʘʩʧʦʨʪʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʰʚʠʜʢʝ, ʪʦʯʥʝ ʪʘ ʙʝʟʧʝʯʥʝ 

ʟʯʠʪʫʚʘʥʥʷ ʡ ʟʙʝʨʽʛʘʥʥʷ ʧʘʩʧʦʨʪʥʠʭ ʜʘʥʠʭ ʟʘʢʦʨʜʦʥʥʠʭ ʧʘʩʧʦʨʪʽʚ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ. 

¶ ɺʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʧʘʩʧʦʨʪʽʚ ʢʣʽʻʥʪʽʚ 

ʪʫʨʠʩʪʠʯʥʦʾ ʬʽʨʤʠ. 

¶ ʈʦʟʨʦʙʢʘ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ, ʱʦ ʧʦʻʜʥʫʻ ʟʘʩʦʙʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ 

ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

¶ ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʫʣʽʚ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʚʠʙʦʨʫ ʤʦʜʝʣʽ ʦʙʨʦʙʢʠ ʪʘ 

ʚʠʪʷʛʫʚʘʥʥʷ ʜʘʥʠʭ ʽʟ ʟʦʙʨʘʞʝʥʴ ʧʘʩʧʦʨʪʽʚ. 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʽʛʘʥʥʷ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʫ ʙʝʟʧʝʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

¶ ʊʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʧʨʠʢʣʘʜʘʭ ʨʝʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

ʄʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ: ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ - ʮʝ ʪʠʧ ʜʽʘʛʨʘʤʠ ʚ UML (Unified 

Modeling Language), ʷʢʘ ʚʽʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʻ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ (ʘʢʪʦʨʘʤʠ) 

ʪʘ ʩʠʩʪʝʤʦʶ. ɺʦʥʘ ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʩʠʩʪʝʤʠ, ʧʦʢʘʟʫʶʯʠ, ʷʢ ʨʽʟʥʽ 

ʢʦʨʠʩʪʫʚʘʯʽ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʨʽʟʥʠʤʠ ʧʨʝʮʝʜʝʥʪʘʤʠ (ʚʠʧʘʜʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ) ʫ ʩʠʩʪʝʤʽ. 



 

 

ʋ ʢʦʥʪʝʢʩʪʽ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʪʫʨʠʩʪʠʯʥʦʾ ʬʽʨʤʠ, ʷʢʘ 

ʘʚʪʦʤʘʪʠʟʫʻ ʦʙʨʦʙʢʫ ʟʘʢʦʨʜʦʥʥʠʭ ʧʘʩʧʦʨʪʽʚ, ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʫ ʜʽʘʛʨʘʤʫ 

ʧʨʝʮʝʜʝʥʪʽʚ (ʨʠʩ. 1).  

 
ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɼʣʷ ʾʾ ʩʪʚʦʨʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʠʭ ʘʢʪʦʨʽʚ: 

¶ ʂʦʨʠʩʪʫʚʘʯ (ʩʧʽʚʨʦʙʽʪʥʠʢ ʪʫʨʬʽʨʤʠ) - ʦʩʥʦʚʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʩʠʩʪʝʤʠ, ʷʢʠʡ 

ʟʜʽʡʩʥʶʻ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʦʪʦ ʧʘʩʧʦʨʪʘ, ʽʥʽʮʽʶʻ ʦʙʨʦʙʢʫ ʟʦʙʨʘʞʝʥʥʷ, ʧʝʨʝʚʽʨʢʫ 

ʚʘʣʽʜʥʦʩʪʽ ʜʦʢʫʤʝʥʪʘ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʥʦʢ ʚʽʢʫ ʚʣʘʩʥʠʢʘ ʧʘʩʧʦʨʪʘ. ɺʽʥ ʚʟʘʻʤʦʜʽʻ 

ʟ ʽʥʪʝʨʬʝʡʩʦʤ ʩʠʩʪʝʤʠ ʟ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʜʘʥʠʭ ʽ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ. 

¶ ɸʜʤʽʥʽʩʪʨʘʪʦʨ - ʢʦʨʠʩʪʫʚʘʯ ʟ ʨʦʟʰʠʨʝʥʠʤʠ ʧʨʘʚʘʤʠ, ʷʢʠʡ ʤʘʻ ʜʦʩʪʫʧ ʜʦ 

ʧʝʨʝʛʣʷʜʫ ʟʚʽʪʽʚ, ʘ ʪʘʢʦʞ ʢʝʨʫʻ ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʧʘʩʧʦʨʪʥʠʭ ʜʘʥʠʭ.  

¶ ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʥʘʜʘʻ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʟʘʻʤʦʜʽʶ ʘʢʪʦʨʽʚ ʽʟ ʩʠʩʪʝʤʦʶ 

ʪʘ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ. 

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʟʘʢʦʨʜʦʥʥʠʭ ʧʘʩʧʦʨʪʽʚ 

ʜʦʟʚʦʣʠʪʴ ʪʫʨʠʩʪʠʯʥʠʤ ʢʦʤʧʘʥʽʷʤ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʧʝʨʝʚʽʨʢʠ ʧʘʩʧʦʨʪʥʠʭ 

ʜʘʥʠʭ, ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʟ ʢʣʽʻʥʪʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʡ ʟʽʨ, ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʥʘʜʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʟʙʝʨʝʞʝʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʚ ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. GeeksforGeeks. Use Case Diagram ï Unified Modeling Language (UML) 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.geeksforgeeks.org/use-case-diagram/. 

[ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2025]. 

2. BytePlus. How is optical character recognition used in travel? [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.byteplus.com/en/topic/526929. [ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

19.04.2025]. 

  

https://www.geeksforgeeks.org/use-case-diagram/
https://www.byteplus.com/en/topic/526929


 

 

ʋɼʂ 004.85 

ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʉʇʆʈʊʀɺʅʀʍ 

ɼʆʉʗɻʅɽʅʔ ʅɸ ʆʉʅʆɺɯ ɼɸʅʀʍ ʇʈʆ ʊʈɽʅʋɺɸʅʅʗ 

ʌʝʜʷʡ ɸ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ.ʆ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʧʦʨʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ ʜʝʜʘʣʽ ʚʘʞʣʠʚʽʰʠʤ ʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʧʨʦ ʪʨʝʥʫʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʨʦʛʨʝʩʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʽ ʜʦʩʷʛʥʝʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʨʪʠʚʥʠʭ ʜʦʩʷʛʥʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʜʘʥʠʭ ʧʨʦ ʪʨʝʥʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʡ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʦʥʘ ʧʦʻʜʥʫʻ ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ 

ʢʣʘʩʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ʬʽʢʩʘʮʽʶ ʜʘʥʠʭ ʧʨʦ ʪʨʝʥʫʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ. 

¶ ʘʥʘʣʽʟ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʨʝʥʜʽʚ. 

¶ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʩʷʛʥʝʥʴ. 

¶ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

¶ ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʛʨʝʩʫ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʟʚʽʪʽʚ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʪʨʝʥʫʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʧʦʨʪʠʚʥʠʭ ʜʦʩʷʛʥʝʥʴ ʥʘ ʦʩʥʦʚʽ ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʥʘ ʦʩʥʦʚʽ 

ʜʘʥʠʭ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʚʠʩʥʦʚʢʠ, ʟʜʽʡʩʥʶʚʘʪʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʨʦʟʨʦʙʣʷʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʩʧʦʨʪʩʤʝʥʽʚ ʽ ʪʨʝʥʝʨʽʚ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʙʦʨʫ ʡ ʘʥʘʣʽʟʫ ʩʧʦʨʪʠʚʥʠʭ ʜʘʥʠʭ. 

¶ ʇʨʦʻʢʪʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʨʝʥʫʚʘʥʥʷ. 

¶ ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʫʣʽʚ ʦʙʨʦʙʢʠ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʩʷʛʥʝʥʴ. 

¶ ʌʦʨʤʫʚʘʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʪʠʧʦʤ ʚʧʨʘʚ 

ʽ ʪʦʯʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ. 

¶ ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʛʨʫʧ ʩʧʦʨʪʩʤʝʥʽʚ ʟʽ ʩʭʦʞʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

¶ ʇʽʜʛʦʪʦʚʢʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʟʚʽʪʽʚ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ. 

ʅʘ ʜʽʘʛʨʘʤʽ ʧʨʝʮʝʜʝʥʪʽʚ (ʨʠʩ. 1) ʟʦʙʨʘʞʝʥʦ ʢʣʶʯʦʚʽ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ 

(ʩʧʦʨʪʩʤʝʥ, ʪʨʝʥʝʨ, ʘʥʘʣʽʪʠʢ) ʽʟ ʩʠʩʪʝʤʦʶ. ɺʦʥʘ ʦʭʦʧʣʶʻ ʚʩʽ ʦʩʥʦʚʥʽ ʩʮʝʥʘʨʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʬʽʢʩʘʮʽʶ ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʘʥʠʭ, ʘʥʘʣʽʟ ʽʩʪʦʨʽʾ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʟʚʽʪʽʚ. 

 



 

 

 
ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʻ ʛʥʫʯʢʦʶ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʤʦʞʝ ʙʫʪʠ 

ʘʜʘʧʪʦʚʘʥʘ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʚʠʜʠ ʩʧʦʨʪʫ ʘʙʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʪʨʝʥʝʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ Data Mining ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʦʙ'ʻʢʪʠʚʥʦʩʪʽ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʫ ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. GeeksforGeeks. Use Case Diagram ï Unified Modeling Language (UML) 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.geeksforgeeks.org/use-case-diagram/. 

[ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2025]. 

2. Towards Data Science. Predicting sports performance with machine learning 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://towardsdatascience.com/predicting-sports-

performance-with-machine-learning-9b7f5f8e93aa. [ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2025]. 

 

  

https://www.geeksforgeeks.org/use-case-diagram/
https://towardsdatascience.com/predicting-sports-performance-with-machine-learning-9b7f5f8e93aa.
https://towardsdatascience.com/predicting-sports-performance-with-machine-learning-9b7f5f8e93aa.
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ʂʆʅʎɽʇʎɯʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ʉʆʎɯɸʃʔʅʆɰ ʄɽʈɽɾɯ ɿ 

ɺɯɿʋɸʃɯɿɸʎɯɭʖ ʉɯʄɽʁʅʀʍ ɿɺôʗɿʂɯɺ 

ʂʠʢʦʪʴ ʖ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʨʦʣʴʯʫʢ ɺ.ɯ. 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʥʮʝʧʮʽʶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʽʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ð ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʢʣʶʯʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʾ ʻ ʽʥʪʝʛʨʦʚʘʥʘ ʬʫʥʢʮʽʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʜʠʥʥʠʭ ʟʚôʷʟʢʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʬʦʨʤʫʚʘʪʠ ʜʠʥʘʤʽʯʥʝ ʩʽʤʝʡʥʝ ʜʝʨʝʚʦ, ʷʢʝ ʚʽʜʦʙʨʘʞʘʻ ʟʚôʷʟʢʠ ʤʽʞ ʯʣʝʥʘʤʠ ʨʦʜʠʥʠ ʚ 

ʽʥʪʝʨʘʢʪʠʚʥʽʡ ʬʦʨʤʽ. ʎʝ ʩʧʨʠʷʻ ʥʝ ʣʠʰʝ ʟʙʝʨʝʞʝʥʥʶ ʨʦʜʠʥʥʦʾ ʽʩʪʦʨʽʾ, ʘ ʡ ʘʢʪʠʚʥʦʤʫ ʾʾ 

ʜʦʩʣʽʜʞʝʥʥʶ. ʂʨʽʤ ʙʘʟʦʚʠʭ ʬʫʥʢʮʽʡ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ (ʨʝʻʩʪʨʘʮʽʷ, ʦʙʤʽʥ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʧʫʙʣʽʢʘʮʽʾ), ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʫʥʽʢʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʪʘ ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʜʠʥʥʦʛʦ ʜʝʨʝʚʘ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ 

ʽʩʥʫʶʯʠʭ ʧʣʘʪʬʦʨʤ, ʚʠʟʥʘʯʝʥʥʽ ʾʭ ʦʙʤʝʞʝʥʴ ʽ ʬʦʨʤʫʚʘʥʥʽ ʥʦʚʦʾ ʤʦʜʝʣʽ, ʱʦ ʦʙôʻʜʥʫʻ 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʘ ʛʝʥʝʘʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ. 

ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʩʪʘʣʠ ʥʝ ʣʠʰʝ 

ʟʘʩʦʙʦʤ ʢʦʤʫʥʽʢʘʮʽʾ, ʘ ʡ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽʜʝʥʪʠʯʥʦʩʪʽ, ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ʽ ʨʦʜʠʥʥʦʾ ʩʧʘʜʱʠʥʠ. ʇʦʧʨʠ ʰʠʨʦʢʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʙʽʣʴʰʽʩʪʴ ʥʘʷʚʥʠʭ ʧʣʘʪʬʦʨʤ ʥʝ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʨʫʯʥʦʛʦ ʽ ʩʠʩʪʝʤʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʜʠʥʥʠʭ 

ʟʚôʷʟʢʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʨʦʟʨʦʙʮʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ, 

ʷʢʘ ʽʥʪʝʛʨʫʻ ʛʝʥʝʘʣʦʛʽʯʥʫ ʩʢʣʘʜʦʚʫ ʫ ʟʚʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ (Facebook, MyHeritage, Geni) ʪʘ ʾʭʥʽʭ 
ʦʙʤʝʞʝʥʴ; 

- ʨʦʟʨʦʙʠʪʠ ʣʦʛʽʯʥʫ ʪʘ ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, 
ʧʦʩʪʽʚ, ʟʚôʷʟʢʽʚ ʽ ʧʦʚʽʜʦʤʣʝʥʴ; 

- ʨʝʘʣʽʟʫʚʘʪʠ ʜʚʽ ʤʦʜʝʣʽ ʚʽʟʫʘʣʽʟʘʮʽʾ: ʛʣʦʙʘʣʴʥʝ ʩʽʤʝʡʥʝ ʜʝʨʝʚʦ ʪʘ ʤʽʥʽ-ʜʝʨʝʚʦ 

(ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘʡʙʣʠʞʯʠʭ ʧʦʢʦʣʽʥʴ); 

- ʩʪʚʦʨʠʪʠ ʬʫʥʢʮʽʦʥʘʣ ʨʝʻʩʪʨʘʮʽʾ, ʧʫʙʣʽʢʘʮʽʡ, ʣʘʡʢʽʚ, ʢʦʤʝʥʪʘʨʽʚ, ʜʦʜʘʚʘʥʥʷ ʚ 
ʜʨʫʟʽ; 

- ʨʝʘʣʽʟʫʚʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʶ ʜʝʨʝʚʘ ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʩʭʝʤʠ; 

- ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʻ ʘʥʘʣʽʟ ʢʦʥʮʝʧʮʽʾ ʪʘ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ ʟ ʧʽʜʪʨʠʤʢʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʜʠʥʥʠʭ ʟʚôʷʟʢʽʚ, 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘʢʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʾʾ ʫʥʽʢʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ð ʧʦʙʫʜʦʚʠ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʽʤʝʡʥʦʛʦ ʜʝʨʝʚʘ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʤʘʡʙʫʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʧʫʣʷʨʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʛʝʥʝʘʣʦʛʽʯʥʠʭ 

ʩʝʨʚʽʩʽʚ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥ ̔ʤʦʞʣʠʚʦʩʪ ̔ʪʘ ʦʙʤʝʞʝʥʥ ̫ʱʦʜʦ 

ʧʦʙʫʜʦʚʠ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʜʠʥʥʠʭ ʟʚôʷʟʢʽʚ. 

Facebook ð ʦʜʥʘ ʟ ʥʘʡʤʘʩʦʚʽʰʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʦʟʥʘʯʘʪʠ 

ʨʦʜʠʥʥʽ ʟʚôʷʟʢʠ ʫ ʧʨʦʬʽʣʽ ʢʦʨʠʩʪʫʚʘʯʘ (ʥʘʧʨʠʢʣʘʜ, çʤʘʪʠè, çʙʨʘʪè, çʜʦʥʴʢʘè), ʦʜʥʘʢ ʥʝ 

ʧʝʨʝʜʙʘʯʘʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʘʙʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʚʩʽʻʾ ʨʦʜʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ɼʘʥʽ ʧʨʦ ʟʚôʷʟʢʠ ʻ ʬʨʘʛʤʝʥʪʘʨʥʠʤʠ ʡ ʥʝ ʚʠʚʦʜʷʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʘ ʘʙʦ ʽʥʰʦʾ ʚʽʟʫʘʣʴʥʦʾ 

ʬʦʨʤʠ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʮʽʣʽʩʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʨʦʜʠʥʠ. 

MyHeritage ð ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʛʝʥʝʘʣʦʛʽʯʥʠʡ ʩʝʨʚʽʩ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʦʙʫʜʦʚʫ 

ʨʦʜʠʥʥʦʛʦ ʜʝʨʝʚʘ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽʩʪʦʨʽʾ ʩʽʤôʾ. ʄʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ 

ʜʝʨʝʚ, ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʢʽʣʴʢʦʭ ʧʦʢʦʣʽʥʴ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʰʫʢʫ 

ʩʧʽʚʧʘʜʽʥʴ. ʆʩʥʦʚʥʠʡ ʥʝʜʦʣʽʢ ð ʦʙʤʝʞʝʥʘ ʩʦʮʽʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʘ 



 

 

ʪʘʢʦʞ ʩʢʣʘʜʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʝ ʟʥʘʡʦʤʠʭ ʽʟ ʛʝʥʝʘʣʦʛʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ. 

Geni ð ʧʣʘʪʬʦʨʤʘ, ʱʦ ʥʘʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʤʘʩʰʪʘʙʥʽ ʨʦʜʠʥʥʽ ʜʝʨʝʚʘ, 

ʧʦʻʜʥʫʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʙʘʛʘʪʴʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʦʥʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʛʣʦʙʘʣʴʥʫ 

ʛʝʥʝʘʣʦʛʽʶ ʽ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ çʩʚʽʪʦʚʝ ʜʝʨʝʚʦè. ɺʦʜʥʦʯʘʩ ʩʠʩʪʝʤʘ ʪʘʢʦʞ ʤʘʻ 

ʦʙʤʝʞʝʥʫ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʤʝʥʰ 

ʧʨʠʚʘʙʣʠʚʦʶ ʷʢ ʩʦʮʽʘʣʴʥʫ ʤʝʨʝʞʫ. 

ʆʪʞʝ, ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʞʦʜʥʘ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʣʘʪʬʦʨʤ ʥʝ ʧʦʻʜʥʫʻ 

ʧʦʚʥʦʮʽʥʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʽʟ ʟʨʫʯʥʦʶ ʪʘ ʛʥʫʯʢʦʶ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʨʦʜʠʥʥʦʾ 

ʩʪʨʫʢʪʫʨʠ. ʉʘʤʝ ʮʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʥʽʰʘ ʽ ʩʪʘʣʘ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʨʽʰʝʥʥʷ.  

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʚʽʜʙʫʚʘʣʘʩʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʝʢʫ MERN (MongoDB, Express.js, 

React, Node.js), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʛʥʫʯʢʽʩʪʴ ʽ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. ʉʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʣʷʮʽʡʥʽʡ ʤʦʜʝʣʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʜʠʥʘʤʽʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʜʠʥʥʠʭ ʟʚôʷʟʢʽʚ ʧʝʨʝʜʙʘʯʝʥʦ: 

¶ ɻʣʦʙʘʣʴʥʝ ʜʝʨʝʚʦ ð ʧʦʚʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʚʩʽʭ ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʨʦʜʠʥʥʠʭ ʟʚôʷʟʢʽʚ 

ʢʦʨʠʩʪʫʚʘʯʘ; 

¶ ʄʽʥʽ-ʜʝʨʝʚʦ ð ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʘ ʚʝʨʩʽʷ, ʱʦ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʥʘʡʙʣʠʞʯʠʭ ʨʦʜʠʯʘʭ, 

ʟʨʫʯʥʘ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ʧʨʦʬʽʣʶ. 

ʈʦʜʠʥʥʽ ʟʚôʷʟʢʠ ʤʦʜʝʣʶʶʪʴʩʷ ʯʝʨʝʟ ʪʠʧʽʟʦʚʘʥʽ ʨʦʣʽ (ʤʘʪʠ, ʙʘʪʴʢʦ, ʙʨʘʪ, ʩʝʩʪʨʘ 

ʪʦʱʦ) ʽʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʦʙʦʭ ʩʪʦʨʽʥ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʙʽʙʣʽʦʪʝʢ D3.js. ʉʠʩʪʝʤʘ ʘʚʪʦʨʠʟʘʮʽʾ ʨʝʘʣʽʟʦʚʘʥʘ 

ʥʘ ʙʘʟʽ JWT, ʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ð ʫ ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ MongoDB Atlas. ɯʥʪʝʨʬʝʡʩ 

ʧʝʨʝʜʙʘʯʘʻ ʚʢʣʘʜʢʠ: çʉʪʨʽʯʢʘè, çʄʦʻ ʜʝʨʝʚʦè, çʇʦʚʽʜʦʤʣʝʥʥʷè, çɼʨʫʟʽè. 

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʮʝʧʮʽʷ ʪʘ 

ʨʝʘʣʽʟʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʷʢʘ ʧʦʻʜʥʫʻ ʢʣʘʩʠʯʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʽʟ 

ʧʦʙʫʜʦʚʦʶ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʩʽʤʝʡʥʦʛʦ ʜʝʨʝʚʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʝ 

ʣʠʰʝ ʩʧʽʣʢʫʚʘʪʠʩʷ, ʘʣʝ ʡ ʟʙʝʨʽʛʘʪʠ ʨʦʜʠʥʥʫ ʧʘʤôʷʪʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʣʝʛʢʦ 

ʤʘʩʰʪʘʙʫʻʪʴʩʷ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʝʤʘʪʠʯʥʠʭ ʩʝʨʚʽʩʽʚ ʽʟ 

ʨʦʜʠʥʥʦʶ, ʽʩʪʦʨʠʯʥʦʶ ʘʙʦ ʘʨʭʽʚʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ  

1. MongoDB Documentation [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.mongodb.com/docs/  

2. React Official Docs [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://react.dev/ D3 Tree Layout [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://d3js.org/  

3. Family Tree UI / Rechart [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://github.com/rechart/rechart-family-tree  

4. JWT Authentication Guide [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://jwt.io/  
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ʋɼʂ 004.42 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ʇɽʈɽɻʃʗɼʋ ʄɽɼɯɸʌɸʁʃɯɺ 

ɺʘʢʫʣʝʥʢʦ ɼ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʨʘʥʦʚʘ ɯ.ɺ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʤʝʜʽʘʧʣʝʻʨʠ ʩʪʘʣʠ ʥʝʦʙʭʽʜʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ 

ʪʘ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʤʫʟʠʢʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʩʪʨʦʷʭ. ʇʨʦʪʝ ʙʘʛʘʪʦ ʟ ʽʩʥʫʶʯʠʭ 

ʤʝʜʽʘʧʣʝʻʨʽʚ ʥʝ ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʘʪʥʴʦ ʥʘʣʘʰʪʫʚʘʥʴ ʜʣʷ ʢʘʩʪʦʤʽʟʘʮʽʾ 

ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ ʘʙʦ ʘʫʜʽʦ, ʪʘʢʠʭ ʷʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʝʦʬʽʣʴʪʨʽʚ ʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʢʣʘʜʥʠʭ ʘʫʜʽʦʝʢʚʘʣʘʡʟʝʨʽʚ. ʄʽʡ ʜʠʧʣʦʤʥʠʡ ʧʨʦʝʢʪ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ ʤʝʜʽʘʧʣʝʻʨʘ, 

ʱʦ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʘʪʠ ʙʽʣʴʰ ʛʥʫʯʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʽʜʪʚʦʨʝʥʥʷʤ 

ʤʝʜʽʘʬʘʡʣʽʚ, ʟʦʢʨʝʤʘ ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʚʽʜʝʦʬʽʣʴʪʨʠ ʽ ʥʘʣʘʰʪʫʚʘʪʠ ʘʫʜʽʦ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʜʽʘʧʣʝʻʨʘ, ʷʢʝ ʟʘʙʝʟʧʝʯʠʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʬʫʥʢʮʽʷʤʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʰʚʠʜʢʽʩʪʶ ʪʘ 

ʛʫʯʥʽʩʪʶ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʝʦʬʽʣʴʪʨʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʫʜʽʦʝʢʚʘʣʘʡʟʝʨʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɿʘʚʜʘʥʥʷ ʧʨʦʝʢʪʫ: 

¶ ʈʦʟʨʦʙʢʘ ʬʫʥʢʮʽʦʥʘʣʫ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ. 

¶ ɯʥʪʝʛʨʘʮʽʷ ʬʫʥʢʮʽʡ ʧʘʫʟʠ, ʧʝʨʝʤʦʪʫʚʘʥʥʷ, ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ. 

¶ ʈʝʘʣʽʟʘʮʽʷ ʘʫʜʽʦʝʢʚʘʣʘʡʟʝʨʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʚʫʢʫ. 

¶ ʉʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʟʤʽʥʠ ʬʽʣʴʪʨʽʚ ʚʽʜʝʦ (ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʪʨʘʩʪʫ, 

ʷʩʢʨʘʚʦʩʪʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʽʚ). 

¶ ɯʥʪʝʛʨʘʮʽʷ FFmpeg ʪʘ Qt ʜʣʷ ʨʦʙʦʪʠ ʟ ʤʝʜʽʘʬʘʡʣʘʤʠ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʚʽʜʝʦ. 

ʊʝʭʥʦʣʦʛʽʾ: 

¶ C++ ʷʢ ʦʩʥʦʚʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

¶ Qt Framework ʦʩʥʦʚʥʘ ʙʽʙʣʽʦʪʝʢʘ ʧʨʦʻʢʪʫ. 

¶ QML ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

¶ FFmpeg ʜʣʷ ʚʽʜʢʨʠʪʪʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʬʦʨʤʘʪʫʚʘʥʥʷ ʤʝʜʽʘ ʜʘʥʠʭ. 

ʇʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʟ ʤʝʜʽʘ 

ʄʝʜʽʘʬʘʡʣʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʦʥʪʝʡʥʝʨʘ (ʥʘʧʨʠʢʣʘʜ, MP4, MKV, AVI), ʷʢʠʡ 

çʫʧʘʢʦʚʫʻè ʧʦʪʦʢʠ ʜʘʥʠʭ ð ʚʽʜʝʦ, ʘʫʜʽʦ, ʩʫʙʪʠʪʨʠ ʪʦʱʦ. ʂʦʞʝʥ ʧʦʪʽʢ (ʯʠ ʪʦ ʚʽʜʝʦ ʯʠ 

ʘʫʜʽʦ) ʟʘʢʦʜʦʚʘʥʠʡ ʚʣʘʩʥʠʤ ʢʦʜʝʢʦʤ ð ʥʘʧʨʠʢʣʘʜ, H.264 ʜʣʷ ʚʽʜʝʦ ʯʠ AAC ʜʣʷ ʘʫʜʽʦ. 

 

 
ʈʠʩ. 1 ʉʪʨʫʢʪʫʨʘ ʤʝʜʽʘʬʘʡʣʽʚ 

ʇʽʜ ʯʘʩ ʚʽʜʪʚʦʨʝʥʥʷ ʤʝʜʽʘʬʘʡʣ ʧʨʦʭʦʜʠʪʴ ʢʽʣʴʢʘ ʝʪʘʧʽʚ: 

1. ɺʽʜʢʨʠʪʪʷ ʤʝʜʽʘ ʬʘʡʣʫ. 

2. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʬʦʨʤʘʪʫ ʢʦʥʪʝʡʥʝʨʘ (ʥʘʧʨʠʢʣʘʜ, MP4 ʘʙʦ MKV ). 

3. ɼʝʤʫʣʴʪʠʧʣʝʢʩʫʚʘʥʥʷ ð ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʪʦʢʽʚ ʽʟ ʢʦʥʪʝʡʥʝʨʘ (ʥʘʧʨʠʢʣʘʜ, 

H264 ʪʘ AAC). 

4. ɼʝʢʦʜʫʚʘʥʥʷ ð ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʪʠʩʥʝʥʠʭ ʧʦʪʦʢʽʚ ʫ çʩʠʨʽè ʢʘʜʨʠ ʚʽʜʝʦ 

(ʥʘʧʨʠʢʣʘʜ, RGB-ʢʘʜʨʠ) ʘʙʦ PCM-ʘʫʜʽʦ. 

5. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ð ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʚʦʜʫ ʘʫʜʽʦ ʡ ʚʽʜʝʦ ʟʛʽʜʥʦ ʟ 

ʯʘʩʦʚʠʤʠ ʤʽʪʢʘʤʠ. 



 

 

6. ɺʠʚʽʜ ð ʨʝʥʜʝʨʠʥʛ ʚʽʜʝʦ ʥʘ ʝʢʨʘʥ ʽ ʚʠʚʝʜʝʥʥʷ ʟʚʫʢʫ ʯʝʨʝʟ ʘʫʜʽʦʧʨʠʩʪʨʽʡ. 

 
ʈʠʩ. 2 ʇʨʦʮʝʩ ʚʽʜʪʚʦʨʝʥʥʷ ʤʝʜʽʘʬʘʡʣʫ 

ɹʽʙʣʽʦʪʝʢʘ FFmpeg ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʚʩʽ ʮʽ ʝʪʘʧʠ. ʂʦʞʝʥ ʢʘʜʨ ʧʽʩʣʷ 

ʜʝʢʦʜʫʚʘʥʥʷ ʤʦʞʥʘ ʦʙʨʦʙʠʪʠ ð ʟʘʩʪʦʩʫʚʘʪʠ ʬʽʣʴʪʨʠ, ʟʤʽʥʠʪʠ ʢʦʣʴʦʨʠ ʘʙʦ ʛʝʦʤʝʪʨʽʶ 

ʟʦʙʨʘʞʝʥʥʷ. ʇʦʪʽʤ ʩʠʨʠʡ ʢʘʜʨ ʧʝʨʝʜʘʻʪʴʩʷ ʫ ʽʥʪʝʨʬʝʡʩ QML, ʜʝ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʽ ʢʣʘʩʠ 

QVideoSink ʘʙʦ QAudioSink. 

ʈʦʟʨʦʙʢʘ ʤʝʜʽʘʧʣʝʻʨʘ ʜʦʟʚʦʣʠʣʘ ʛʣʠʙʰʝ ʜʦʩʣʽʜʠʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ ʦʙʨʦʙʢʫ 

ʤʝʜʽʘʬʘʡʣʽʚ, ʟʦʢʨʝʤʘ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʪʝʡʥʝʨʽʚ, ʢʦʜʝʢʽʚ, ʧʦʪʦʢʽʚ ʘʫʜʽʦ/ʚʽʜʝʦ ʡ ʤʝʪʘʜʘʥʠʭ. 

ʇʨʦʻʢʪ ʤʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʦʢʨʝʤʘ ʚ ʥʘʧʨʷʤʢʘʭ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʜʦʜʘʚʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʥʦʚʠʭ ʬʦʨʤʘʪʽʚ ʽ ʽʥʪʝʛʨʘʮʽʾ ʟ ʤʝʨʝʞʝʚʠʤʠ 

ʩʝʨʚʽʩʘʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Media Introduction. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://github.com/leandromoreira/ffmpeg-libav-tutorial 

2. FFmpeg Documentation. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://ffmpeg.org/documentation.html 

3. Qt Documentation. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://doc.qt.io 
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ɸʅɸʃɯɿ ʊɸ ɺʇʈʆɺɸɼɾɽʅʅʗ ʂʈʀʇʊʆɻʈɸʌɯʏʅʀʍ ʉʀʉʊɽʄ ɿɸʍʀʉʊʋ 

ʌɯʅɸʅʉʆɺʀʍ ʆʇɽʈɸʎɯʁ 

ʂʦʨʩʘʢʦʚʘ ɸ.ɺ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʡʛʘʥʛ ɻ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

ʋ ʧʨʦʮʝʩʽ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʽʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʫ ʟʥʘʯʥʦ ʟʨʦʩʣʠ ʦʙʩʷʛʠ 

ʝʣʝʢʪʨʦʥʥʠʭ ʪʨʘʥʟʘʢʮʽʡ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʙʝʨʟʘʛʨʦʟ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʢʦʤʧʨʦʤʝʪʘʮʽʶ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ. ʂʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʚʞʝ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʤʫ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʨʽʰʝʥʴ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ 

ʪʘ ʜʦʚʽʨʠ ʜʦ ʮʠʬʨʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʩʝʨʚʽʩʽʚ [1], [2]. 

ʂʨʠʧʪʦʛʨʘʬʽʷ ʧʨʦʧʦʥʫʻ ʝʬʝʢʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ, ʷʢʽ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚ ʧʨʦʪʦʢʦʣʘʭ ʙʝʟʧʝʯʥʦʛʦ ʦʙʤʽʥʫ (SSL/TLS), ʮʠʬʨʦʚʠʭ ʧʽʜʧʠʩʘʭ, ʙʣʦʢʯʝʡʥ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʭ ʪʘ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘʭ [3], [4]. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ 

ʢʨʠʧʪʦʘʥʘʣʽʪʠʢʠ ʪʘ ʧʦʪʝʥʮʽʘʣʦʤ ʢʚʘʥʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʜʦ ʥʦʚʽʪʥʽʭ ʘʪʘʢ ʥʘʙʫʚʘʻ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ [2]. ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤʠ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʫʻ 

ʩʢʣʘʜʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʫ 

ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ 

ʬʽʥʘʥʩʦʚʠʭ ʪʨʘʥʟʘʢʮʽʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ 

ʚʢʣʶʯʘʶʪʴ ʚʠʚʯʝʥʥʷ ʪʠʧʦʚʠʭ ʢʽʙʝʨʟʘʛʨʦʟ, ʢʣʘʩʠʬʽʢʘʮʽʶ ʘʣʛʦʨʠʪʤʽʚ ʰʠʬʨʫʚʘʥʥʷ, ʦʮʽʥʢʫ 

ʧʨʦʪʦʢʦʣʽʚ (SSL/TLS, HTTPS, PGP, ʙʣʦʢʯʝʡʥ) ʪʘ ʨʦʟʨʦʙʢʫ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʽʥʪʝʛʨʘʮʽʾ 

ʟʘʭʠʩʪʫ ʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʪʘ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʢʦʥʘʥʥʷ ʪʘ ʟʘʭʠʩʪ ʬʽʥʘʥʩʦʚʠʭ ʪʨʘʥʟʘʢʮʽʡ. ʇʨʝʜʤʝʪʦʤ ʚʠʩʪʫʧʘʶʪʴ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ 

ʤʝʪʦʜʠ, ʘʣʛʦʨʠʪʤʠ, ʧʨʦʪʦʢʦʣʠ ʡ ʟʘʩʦʙʠ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʘʚʪʝʥʪʠʯʥʽʩʪʴ 

ʽ ʥʝʟʤʽʥʥʽʩʪʴ ʧʝʨʝʜʘʥʠʭ ʜʘʥʠʭ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʧʨʘʢʪʠʯʥʦʤʫ ʘʩʧʝʢʪʫ ï ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʩʠʩʪʝʤʘʭ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʘʥʢʽʥʛʫ, 

ʧʣʘʪʽʞʥʠʭ ʩʝʨʚʽʩʘʭ, ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʽʷʭ ʪʦʱʦ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʥʫʻʪʴʩʷ 

ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ 

ʨʽʰʝʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ [3]. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦ ʘʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ 

ʢʽʙʝʨʟʘʛʨʦʟ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʢʨʠʧʪʦʛʨʘʬʽʾ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʘʣʛʦʨʠʪʤʽʚ ʰʠʬʨʫʚʘʥʥʷ 

(ʩʠʤʝʪʨʠʯʥʠʭ, ʘʩʠʤʝʪʨʠʯʥʠʭ, ʭʝʰ-ʬʫʥʢʮʽʡ, ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ), ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʠʱʝʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʪʘʢʠʭ ʷʢ SSL/TLS, HTTPS, PGP ʽ 

ʙʣʦʢʯʝʡʥ-ʨʽʰʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʯʥʫ ʧʝʨʝʜʘʯʫ ʬʽʥʘʥʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʣʶʻ ʘʥʘʣʽʟ ʧʨʘʢʪʠʯʥʠʭ ʢʝʡʩʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʙʘʥʢʽʚʩʴʢʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʩʝʨʚʽʩʘʭ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ 

ʪʘ ʦʥʣʘʡʥ-ʙʘʥʢʽʥʛʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʦ 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʟʘʩʦʙʽʚ ʫ 

ʬʽʥʘʥʩʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʩʪʘʥʝ ʦʮʽʥʶʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʨʽʰʝʥʴ ʟ ʧʦʟʠʮʽʡ ʥʘʜʽʡʥʦʩʪʽ, ʰʚʠʜʢʦʜʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʫ ʬʽʥʘʥʩʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʨʽʰʝʥʴ ʫ ʙʘʥʢʽʚʩʴʢʽ ɯʊ-

ʩʠʩʪʝʤʠ, ʧʣʘʪʽʞʥʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʧʦʣʽʪʠʢʠ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. ʆʪʨʠʤʘʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʪʘʢʦʞ 



 

 

ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʧʨʦʮʝʩʽ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʈʠʩʫʥʦʢ 1 ʜʝʤʦʥʩʪʨʫʻ UML-ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩ ʟʘʭʠʩʪʫ 

ʬʽʥʘʥʩʦʚʦʾ ʪʨʘʥʟʘʢʮʽʾ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʪʘ ʤʦʜʫʣʷ ʐɯ. ɺʟʘʻʤʦʜʽʷ 

ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʧʨʦʛʨʘʤʥʠʤ ʢʣʽʻʥʪʦʤ, ʩʠʩʪʝʤʘʤʠ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʦʮʽʥʢʫ ʨʠʟʠʢʫ, ʰʠʬʨʫʚʘʥʥʷ, ʙʝʟʧʝʯʥʝ ʚʠʢʦʥʘʥʥʷ ʡ ʟʙʝʨʝʞʝʥʥʷ 

ʪʨʘʥʟʘʢʮʽʾ. 

 
ʈʠʩ. 1. UML-ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʭʠʩʪʫ ʬʽʥʘʥʩʦʚʦʾ ʪʨʘʥʟʘʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʨʠʧʪʦʛʨʘʬʽʾ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʨʝʘʣʽʟʫʻ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʟʘʭʠʩʪ, ʧʦʻʜʥʫʶʯʠ ʘʥʘʣʽʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟ ʥʘʜʽʡʥʽʩʪʶ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʪʘʢ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʫ ʬʽʥʘʥʩʦʚʠʭ ʩʠʩʪʝʤʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʟʘʛʨʦʟ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʰʝʥʥʷ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 
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ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ɼʆʂʋʄɽʅʊʆʆɹɯɻʋ ʋ ʉʌɽʈɯ 

ɺʀʂʆʅɸɺʏʀʍ ʇʈʆɺɸɼɾɽʅʔ ɿ ɸʅɸʃɯʊʀʏʅʀʄ ʄʆɼʋʃɽʄ 

ʉʪʦʣʷʨʯʫʢ ɸ.ʆ., ʅʽʢʦʣʘʻʥʢʦ ɼ.ɺ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʨʫʯʥʦʛʦ (ʧʘʧʝʨʦʚʦʛʦ) ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʫ ʚʠʢʦʥʘʚʯʽʡ ʩʣʫʞʙʽ ʧʦʣʷʛʘʻ 

ʫ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪʘʭ ʯʘʩʫ ʥʘ ʦʙʨʦʙʢʫ ʜʦʢʫʤʝʥʪʽʚ, ʨʠʟʠʢʫ ʜʦʧʫʱʝʥʥʷ ʧʦʤʠʣʦʢ ʪʘ 

ʪʨʫʜʥʦʱʘʭ ʢʦʥʪʨʦʣʶ. ʂʦʞʥʝ ʚʠʢʦʥʘʚʯʝ ʧʨʦʚʘʜʞʝʥʥʷ ʛʝʥʝʨʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʧʘʧʝʨʦʚʠʭ ʧʦʩʪʘʥʦʚ, ʘʢʪʽʚ, ʧʦʚʽʜʦʤʣʝʥʴ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ. ʅʘʷʚʥʘ 

ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʚʽʪʴ ʚʧʨʦʚʘʜʞʝʥʘ ʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʚʠʢʦʥʘʚʯʦʛʦ ʧʨʦʚʘʜʞʝʥʥʷ (ɸʉɺʇ) ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʣʷ ʧʦʚʥʦʾ 

ʚʽʜʤʦʚʠ ʚʽʜ ʧʘʧʝʨʫ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ɯʊ-ʨʽʰʝʥʴ [1]. ɿʘ ʟʘʢʦʥʦʤ, ʚ 

ʦʨʛʘʥʘʭ ʜʝʨʞʘʚʥʦʾ ʚʠʢʦʥʘʚʯʦʾ ʩʣʫʞʙʠ ʧʦʚʠʥʥʽ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʠʡ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʽ ɭʜʠʥʠʡ ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ ʚʠʢʦʥʘʚʯʠʭ ʧʨʦʚʘʜʞʝʥʴ [2]. ʆʜʥʘʢ ʥʘ 

ʧʨʘʢʪʠʮʽ ʧʨʦʮʝʩʠ ʯʘʩʪʦ ʟʘʣʠʰʘʶʪʴʩʷ ʯʘʩʪʢʦʚʦ ʨʫʯʥʠʤʠ, ʘ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʦʮʽʥʢʠ ʨʦʙʦʪʠ ʚʠʢʦʥʘʚʮʽʚ ʚʽʜʩʫʪʥʽ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʢʦʥʪʨʦʣʴ ʩʪʨʦʢʽʚ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʝ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʦʢʨʝʤʠʭ 

ʚʠʢʦʥʘʚʮʽʚ ʘʙʦ ʨʝʛʽʦʥʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʧʝʨʝʜʙʘʯʘʻ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʫ ʙʘʟʫ ʜʘʥʠʭ ʚʠʢʦʥʘʚʯʠʭ ʧʨʦʚʘʜʞʝʥʴ, ʤʦʜʫʣʴ ʫʧʨʘʚʣʽʥʥʷ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ 

ʽʥʪʝʛʨʦʚʘʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ. ʉʠʩʪʝʤʘ ʨʝʘʣʽʟʫʻ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ: ʚʩʽ 

ʜʦʢʫʤʝʥʪʠ ʚʠʢʦʥʘʚʯʦʛʦ ʧʨʦʚʘʜʞʝʥʥʷ (ʧʦʩʪʘʥʦʚʠ ʧʨʦ ʚʽʜʢʨʠʪʪʷ, ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘʢʪʠ 

ʪʦʱʦ) ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ ʽ ʟʘʩʚʽʜʯʫʶʪʴʩʷ ʮʠʬʨʦʚʠʤ ʧʽʜʧʠʩʦʤ ʚʠʢʦʥʘʚʮʷ 

[3], ʱʦ ʫʩʫʚʘʻ ʧʦʪʨʝʙʫ ʫ ʜʫʙʣʶʚʘʥʥʽ ʥʘ ʧʘʧʝʨʽ. ʇʝʨʝʜʙʘʯʝʥʦ ʨʦʣʴʦʚʫ ʘʨʭʽʪʝʢʪʫʨʫ 

ʜʦʩʪʫʧʫ: ʜʝʨʞʘʚʥʽ ʚʠʢʦʥʘʚʮʽ ʚʥʦʩʷʪʴ ʜʘʥʽ ʪʘ ʢʝʨʫʶʪʴ ʧʨʦʚʘʜʞʝʥʥʷʤʠ ʯʝʨʝʟ ʟʘʭʠʱʝʥʠʡ 

ʚʝʙ-ʽʥʪʝʨʬʝʡʩ. ʄʦʜʫʣʴ ʧʦʚʽʜʦʤʣʝʥʴ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʜʩʠʣʘʻ ʩʪʦʨʦʥʘʤ ʩʧʦʚʽʱʝʥʥʷ (ʥʘ 

email ʯʠ ʚ ʢʘʙʽʥʝʪ) ʧʨʦ ʢʣʶʯʦʚʽ ʜʽʾ: ʚʽʜʢʨʠʪʪʷ ʧʨʦʚʘʜʞʝʥʥʷ, ʚʠʥʝʩʝʥʥʷ ʧʦʩʪʘʥʦʚ, ʘʨʝʰʪ 

ʤʘʡʥʘ ʪʦʱʦ. ɸʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ ʦʪʨʠʤʫʻ ʜʘʥʽ ʟ ʨʝʻʩʪʨʫ ʧʨʦʚʘʜʞʝʥʴ ʪʘ ʛʝʥʝʨʫʻ 

ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ: ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʽʰʝʥʴ, ʚʽʜʩʦʪʦʢ ʬʘʢʪʠʯʥʦ 

ʚʠʢʦʥʘʥʠʭ ʧʦʩʪʘʥʦʚ, ʢʽʣʴʢʽʩʪʴ ʧʦʚʝʨʥʫʪʠʭ ʚʠʢʦʥʘʚʯʠʭ ʜʦʢʫʤʝʥʪʽʚ ʙʝʟ ʚʠʢʦʥʘʥʥʷ, 

ʩʝʨʝʜʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʦʛʦ ʚʠʢʦʥʘʚʮʷ ʪʦʱʦ. ɸʨʭʽʪʝʢʪʫʨʘ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ 

ʽʥʪʝʛʨʘʮʽʶ ʟ ʩʫʤʽʞʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

 
ʈʠʩ. 1. ɼ̔ ʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʫ 

ʩʬʝʨʽ ʚʠʢʦʥʘʚʯʠʭ ʧʨʦʚʘʜʞʝʥʴ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʚʢʣʶʯʘʶʪʴ: ʨʝʻʩʪʨʘʮʽʶ ʪʘ ʦʙʣʽʢ ʚʠʢʦʥʘʚʯʠʭ ʧʨʦʚʘʜʞʝʥʴ, ʝʣʝʢʪʨʦʥʥʝ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʧʦʚʽʱʝʥʥʷ ʫʯʘʩʥʠʢʽʚ, ʜʦʩʪʫʧ ʜʦ ʤʘʪʝʨʽʘʣʽʚ 

ʧʨʦʚʘʜʞʝʥʥʷ ʦʥʣʘʡʥ, ʘʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ.  



 

 

ʆʯʽʢʫʚʘʥʽ ʧʝʨʝʚʘʛʠ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʇʝʨʝʭʽʜ ʚʽʜ ʧʘʧʝʨʦʚʦʛʦ ʜʦ ʮʠʬʨʦʚʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʫ ʩʬʝʨʽ ʚʠʢʦʥʘʚʯʠʭ ʧʨʦʚʘʜʞʝʥʴ ʟʘʙʝʟʧʝʯʠʪʴ ʩʫʪʪʻʚʽ ʚʠʛʦʜʠ. ʇʦ-ʧʝʨʰʝ, 

ʚʽʜʙʫʜʝʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʝʨʞʘʚʥʠʭ ʚʠʢʦʥʘʚʮʽʚ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ. ɺʠʢʦʥʘʚʝʮʴ ʚʠʪʨʘʯʘʪʠʤʝ ʤʝʥʰʝ ʯʘʩʫ ʥʘ ʦʬʦʨʤʣʝʥʥʷ ʧʘʧʝʨʽʚ ʪʘ 

ʨʦʟʩʠʣʢʫ ʧʦʚʽʜʦʤʣʝʥʴ ï ʮʽ ʟʘʚʜʘʥʥʷ ʚʠʢʦʥʫʻ ʩʠʩʪʝʤʘ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʝ 

ʫʚʘʛʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʥʘʥʥʶ ʨʽʰʝʥʴ (ʨʦʟʰʫʢʫ ʘʢʪʠʚʽʚ ʙʦʨʞʥʠʢʘ, ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ 

ʦʨʛʘʥʘʤʠ ʪʦʱʦ). ʇʦ-ʜʨʫʛʝ, ʧʽʜʚʠʱʠʪʴʩʷ ʪʦʯʥʽʩʪʴ ʽ ʧʨʘʚʠʣʴʥʽʩʪʴ ʜʽʡ ʚʠʢʦʥʘʚʮʽʚ, ʘʜʞʝ 

ʩʠʩʪʝʤʘ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʮʝʜʫʨ ʽ ʟʘʧʦʚʥʝʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ. 

ɺʙʫʜʦʚʘʥʽ ʧʝʨʝʚʽʨʢʠ ʪʘ ʜʦʚʽʜʥʠʢʠ (ʥʘʧʨʠʢʣʘʜ, ʘʚʪʦʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʥʘʷʚʥʦʩʪʽ 

ʙʦʨʞʥʠʢʘ ʚ ʨʝʻʩʪʨʽ ʙʦʨʞʥʠʢʽʚ, ʧʽʜʢʘʟʢʠ ʱʦʜʦ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ ʚʠʢʦʥʘʥʥʷ) ʤʽʥʽʤʽʟʫʶʪʴ 

ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʽ ʧʦʤʠʣʢʠ ʚ ʜʦʢʫʤʝʥʪʘʭ. ʇʦ-ʪʨʝʪʻ, ʦʯʽʢʫʻʪʴʩʷ ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʫ 

ʚʠʢʦʥʘʥʥʷ ʨʽʰʝʥʴ: ʩʢʦʨʦʯʝʥʥʷ ʩʪʨʦʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ (ʚ 

ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ ʟʘʧʠʪʠ ʜʦ ʙʘʥʢʽʚ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʨʘʭʫʥʢʽʚ ʙʦʨʞʥʠʢʘ, ʥʝʛʘʡʥʝ 

ʥʘʢʣʘʜʝʥʥʷ ʘʨʝʰʪʽʚ ʦʥʣʘʡʥ ʪʦʱʦ), ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʪʨʠʤʦʢ ʟ ʧʝʨʝʩʠʣʘʥʥʷʤ ʧʘʧʝʨʽʚ ʪʘ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʦʟʦʨʽʩʪʴ ï ʚʩʽ 

ʜʽʾ ʬʽʢʩʫʶʪʴʩʷ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ ʧʝʨʝʚʽʨʝʥʽ, ʩʪʦʨʦʥʠ ʧʨʦʽʥʬʦʨʤʦʚʘʥʽ ʧʨʦ ʭʽʜ 

ʧʨʦʚʘʜʞʝʥʥʷ, ʱʦ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʩʢʘʨʛ ʥʘ ʙʝʟʜʽʷʣʴʥʽʩʪʴ ʚʠʢʦʥʘʚʮʽʚ. ɸʥʘʣʽʪʠʯʥʠʡ 

ʤʦʜʫʣʴ ʥʘʜʘʩʪʴ ʢʝʨʽʚʥʠʮʪʚʫ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ: ʥʘ ʦʩʥʦʚʽ 

ʦʙôʻʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʥʘ ʥʘʛʦʨʦʜʞʫʚʘʪʠ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʚʠʢʦʥʘʚʮʽʚ, ʚʠʷʚʣʷʪʠ 

ʧʦʪʨʝʙʫ ʚ ʜʦʜʘʪʢʦʚʦʤʫ ʰʪʘʪʽ ʯʠ ʥʘʚʯʘʥʥʽ, ʢʦʨʠʛʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺ ʮʽʣʦʤʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʤʫʩʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʨʽʰʝʥʴ, ʟʘʙʝʟʧʝʯʠʪʴ ʢʨʘʱʫ ʢʝʨʦʚʘʥʽʩʪʴ ʧʨʦʮʝʩʘʤʠ ʪʘ ʩʧʨʠʷʪʠʤʝ ʚʠʢʦʥʘʥʥʶ ʚʠʤʦʛ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʫ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʘʭ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ 

ʜʝʨʞʘʚʥʽʡ ʧʦʣʽʪʠʮʽ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʩʫʯʘʩʥʫ ʩʝʨʚʽʩ-

ʦʨʽʻʥʪʦʚʘʥʫ ʚʠʢʦʥʘʚʯʫ ʩʣʫʞʙʫ, ʷʢʘ ʰʚʠʜʢʦ ʽ ʪʦʯʥʦ ʚʠʢʦʥʫʻ ʨʽʰʝʥʥʷ ʩʫʜʽʚ ʥʘ ʙʣʘʛʦ 

ʛʨʦʤʘʜʷʥ ʽ ʜʝʨʞʘʚʠ. 
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ʋɼʂ 004.9:37.018.43 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʂʆʅʊʈʆʃʖ 

ʋʉʇɯʐʅʆʉʊɯ ʋʏʅɯɺ ɺ ɿɸʂʃɸɼɸʍ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ 

ʊʦʢʘʨʝʮʴ ɹ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ. ʆ. 

ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʭʦʧʣʶʻ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʮʝʜʫʨ ʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ 

ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʦʣʝʛʰʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤ 

ʧʨʦʮʝʩʦʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʥʫʯʢʽʩʪʴ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʧʨʦʛʨʝʩʫ ʩʪʫʜʝʥʪʽʚ. ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ ʦʩʚʽʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʘʢʪʫʘʣʴʥʦʶ ʩʪʘʻ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ 

ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʢʣʘʜʘʯʽʚ ʪʘ 

ʘʜʤʽʥʽʩʪʨʘʮʽʶ, ʧʦʢʨʘʱʠʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ 

ʧʨʦʟʦʨʽʩʪʴ. 

ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ 

ʜʦ ʦʩʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʡ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʘʥʘʣʽʟ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ: ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʛʣʦʙʘʣʽʟʘʮʽʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʧʨʠʷʶʪʴ ʩʪʨʽʤʢʦʤʫ ʟʨʦʩʪʘʥʥʶ ʧʦʧʠʪʫ ʥʘ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʾ 

ʦʩʚʽʪʠ. ɺʦʥʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʟʥʘʥʴ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ, ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʛʥʫʯʢʽʩʪʴ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽ ʧʨʘʢʪʠʢʠ. 

ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʰʚʠʜʢʠʭ ʟʤʽʥ ʨʠʥʢʫ ʧʨʘʮʽ, ʜʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʦʩʪʽʡʥʦʤʫ 

ʧʽʜʚʠʱʝʥʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʪʘʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ. ʉʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʦʩʚʽʪʠ ʪʘʢʦʞ 

ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʧʽʜ ʯʘʩ ʢʨʠʟʦʚʠʭ 

ʩʠʪʫʘʮʽʡ, ʪʘʢʠʭ ʷʢ ʧʘʥʜʝʤʽʾ, ʚʽʡʥʠ ʘʙʦ ʧʨʠʨʦʜʥʽ ʢʘʪʘʩʪʨʦʬʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭʥʶ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ. ʆʙôʻʢʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʝʨʝʣʽʢ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʣʘʪʬʦʨʤ ʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʬʦʨʤʘʪʽ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʜʘʥʦʾ ʪʝʤʠ ʻ ʩʪʨʫʢʪʫʨʘ, 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʥʦʾ ʦʩʚʽʪʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʥʘʣʽʟ ʢʦʥʢʨʝʪʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʠʢʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʧʣʠʚʫ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʥʘ ʷʢʽʩʪʴ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʦʮʽʥʢʠ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʥʦʾ 

ʦʩʚʽʪʠ ʚ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʦʩʽʙ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ:  

¶ ʈʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʫ MS SQL Server Management Studio ʟʘ 

ʩʭʝʤʦʶ çʟʽʨʢʘè. ɼʘʥʝ ʩʭʦʚʠʱʝ ʟʙʝʨʽʛʘʻ ʚ ʩʦʙʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ, ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʉʪʨʫʢʪʫʨʫ 

ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

¶ ʆʧʠʩʘʥʦ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ 

ʧʝʨʝʛʣʷʜ ʞʫʨʥʘʣʫ ʟ ʦʮʽʥʢʘʤʠ, ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʚʽʪʫ ʟ ʫʩʧʽʰʥʽʩʪʶ, 

ʦʙʨʦʙʢʫ ʦʮʽʥʦʢ ʪʘ ʧʨʦʧʫʩʢʽʚ ʩʪʫʜʝʥʪʽʚ. 

¶ ʇʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ UML ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʘʢʪʦʨʽʚ 

(ʚʯʠʪʝʣʷ, ʢʣʘʩʥʦʛʦ ʢʝʨʽʚʥʠʢʘ, ʜʠʨʝʢʪʦʨʘ) ʟ ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʦʤ ʩʠʩʪʝʤʠ. 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʫ ʢʽʣʴʢʽʩʪʴ ʘʢʪʦʨʽʚ. ɿʜʽʡʩʥʝʥʦ 



 

 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʘʢʪʦʨʽʚ, ʨʦʟʙʠʪʪʷ ʾʭ ʥʘ ʛʨʫʧʠ; ʬʦʨʤʫʚʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʨʝʻʩʪʨʫ 

ʘʢʪʦʨʽʚ. 

 
ʈʠʩ. 1 ʉʪʨʫʢʪʫʨʘ ʩʬʦʨʤʦʚʘʥʦʛʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ 

ɼʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʫʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʯʠʩʣʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ: 

¶ ɽʣʝʢʪʨʦʥʥʠʡ ʦʙʣʽʢ ʩʪʫʜʝʥʪʽʚ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʾʭ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ. ʎʝ ʩʧʨʦʱʫʻ 
ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʦʮʝʜʫʨʠ, ʛʘʨʘʥʪʫʻ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʚʥʝʩʝʥʠʭ ʜʘʥʠʭ 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʘʧʝʨʦʚʠʭ ʘʥʘʣʦʛʽʚ. 

¶ ɺʥʝʩʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʢʘʜʝʤʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʢʦʞʥʦʛʦ 

ʩʪʫʜʝʥʪʘ, ʦʮʽʥʢʠ, ʚʽʜʚʽʜʫʚʘʥʽʩʪʴ ʪʦʱʦ. 

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʢʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʫ 
ʥʘʚʯʘʥʥʽ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʦʙʣʝʤʥʠʭ ʘʩʧʝʢʪʽʚ ʫʯʥʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʾʭ ʫʩʫʥʝʥʥʷ. 

¶ ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʟʚʽʪʥʦʩʪʽ ʜʣʷ 
ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ. 

ʋ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʬʦʨʤʘʣʽʟʘʮʽʶ ʢʣʶʯʦʚʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ, ʧʦʙʫʜʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʦʧʠʩʘʥʦ 

ʦʩʥʦʚʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʪʘ ʩʮʝʥʘʨʽʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʩʪʚʦʨʝʥʦ UML-ʜʽʘʛʨʘʤʫ 

ʧʨʝʮʝʜʝʥʪʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʥʠʭ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʪʘ ʩʪʚʦʨʠʪʠ ʟʨʫʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʜʣʷ ʫʯʥʽʚ, ʪʘʢ ʽ ʚʠʢʣʘʜʘʯʽ ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.  ʈʘʜʢʝʚʠʯ ʆ. ʇ. ɽʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ  [ʉʪʘʪʪʷ]  2023  ʈʝʞʠʤ

 ʜʦʩʪʫʧʫ: ʈʘʜʢʝʚʠʯ ʆ. ɽʃɽʂʊʈʆʅʅɯ ɿɸʉʆɹʀ ɺʅʋʊʈɯʐʅʔʆɻʆ 

ʂʆʅʊʈʆʃʖ ʊɸ ʆʎɯʅʖɺɸʅʅʗ ʗʂʆʉʊɯ ʆʉɺɯʊʀ.pdf 

2. ʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʮʝʥʪʨ ʘʢʘʜʝʤʽʯʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ENIC 

UKRAINE. ʉʠʩʪʝʤʘ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ: ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]  ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://enic.in.ua/index.php/ua/systema-osvity/serednia-osvita 

  

https://lib.iitta.gov.ua/id/eprint/737088/1/%D0%A0%D0%B0%D0%B4%D0%BA%D0%B5%D0%B2%D0%B8%D1%87%20%D0%9E.%20%D0%95%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%86%20%D0%97%D0%90%D0%A1%D0%9E%D0%91%D0%98%20%D0%92%D0%9D%D0%A3%D0%A2%D0%A0%D0%86%D0%A8%D0%9D%D0%AC%D0%9E%D0%93%D0%9E%20%D0%9A%D0%9E%D0%9D%D0%A2%D0%A0%D0%9E%D0%9B%D0%AE%20%D0%A2%D0%90%20%D0%9E%D0%A6%D0%86%D0%9D%D0%AE%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%AF%D0%9A%D0%9E%D0%A1%D0%A2%D0%86%20%D0%9E%D0%A1%D0%92%D0%86%D0%A2%D0%98.pdf
https://lib.iitta.gov.ua/id/eprint/737088/1/%D0%A0%D0%B0%D0%B4%D0%BA%D0%B5%D0%B2%D0%B8%D1%87%20%D0%9E.%20%D0%95%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%86%20%D0%97%D0%90%D0%A1%D0%9E%D0%91%D0%98%20%D0%92%D0%9D%D0%A3%D0%A2%D0%A0%D0%86%D0%A8%D0%9D%D0%AC%D0%9E%D0%93%D0%9E%20%D0%9A%D0%9E%D0%9D%D0%A2%D0%A0%D0%9E%D0%9B%D0%AE%20%D0%A2%D0%90%20%D0%9E%D0%A6%D0%86%D0%9D%D0%AE%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%AF%D0%9A%D0%9E%D0%A1%D0%A2%D0%86%20%D0%9E%D0%A1%D0%92%D0%86%D0%A2%D0%98.pdf
https://enic.in.ua/index.php/ua/systema-osvity/serednia-osvita
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ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ɼɯʁ ʂʆʈʀʉʊʋɺɸʏɯɺ ʋ ɺɽɹ-ʇʈʆʉʊʆʈɯ 

ɿʦʟʫʣʷ ɺ.ɺ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɿʘʡʮʝʚʘ ʉ.ɺ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʪʝʭʥʦʣʦʛʽʾ ʜʝʜʘʣʽ ʛʣʠʙʰʝ ʽʥʪʝʛʨʫʶʪʴʩʷ 

ʫ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ, ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʢʫʧʽʚʣʽ ʪʘ ʦʨʝʥʜʠ ʥʝʨʫʭʦʤʦʩʪʽ ʥʘʙʫʚʘʶʪʴ 

ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ɯʥʪʝʨʬʝʡʩʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʘʶʪʴ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʠʤʠ, ʘʣʝ ʡ ʣʦʛʽʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ, ʘʙʠ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ 

ʢʦʨʠʩʪʫʚʘʯʝʤ, ʧʨʦʜʘʚʮʝʤ ʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ. ʊʦʤʫ ʤʦʜʝʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤ ʧʨʝʮʝʜʝʥʪʽʚ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʠ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥ:  ʚʝʙʟʘʩʪʦʩʫʥʦʢ Dwelloq, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ ʷʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ 

ʧʫʙʣʽʢʘʮʽʾ, ʧʝʨʝʛʣʷʜʫ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʦʛʦʣʦʰʝʥʴ ʱʦʜʦ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ. ʉʘʡʪ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʽʟ ʩʫʯʘʩʥʠʤ, ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʫ 

ʚʟʘʻʤʦʜʽʶ ʜʣʷ ʧʦʢʫʧʮʽʚ ʽ ʧʨʦʜʘʚʮʽʚ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʠʩʪʝʤʦʶ ʯʝʨʝʟ ʨʝʘʣʽʟʘʮʽʶ ʪʘ 

ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ. ʊʘʢʘ 

ʜʽʘʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ, ʟʦʙʨʘʟʠʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ 

ʘʢʪʦʨʘʤʠ (ʢʦʨʠʩʪʫʚʘʯʘʤʠ) ʪʘ ʜʦʩʪʫʧʥʠʤʠ ʾʤ ʬʫʥʢʮʽʷʤʠ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʩʠʩʪʝʤʦʶ 

Dwelloq ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʧʦʚʥʫ ʢʘʨʪʠʥʫ 

ʜʦʩʪʫʧʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʪʠʧʦʚʽ ʧʨʦʬʽʣʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʪʘ ʾʭʥʽ ʧʦʪʨʝʙʠ ʫ ʚʟʘʻʤʦʜʽʾ ʟ 
ʧʣʘʪʬʦʨʤʦʶ. 

2. ʇʦʙʫʜʫʚʘʪʠ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʟ 
ʪʦʯʢʠ ʟʦʨʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

3. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʥʘ ʧʦʚʥʦʪʫ ʨʝʘʣʽʟʦʚʘʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʾʾ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 
ʦʯʽʢʫʚʘʥʠʤ ʩʮʝʥʘʨʽʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʄʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ Dwelloq: 

¶ ʇʝʨʝʛʣʷʜ ʦʛʦʣʦʰʝʥʴ ʟ ʬʽʣʴʪʨʘʮʽʻʶ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ (ʪʠʧ, ʮʽʥʘ, ʤʽʩʪʦ, ʧʣʦʱʘ ʪʦʱʦ); 

¶ ʇʝʨʝʛʣʷʜ ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪʠ; 

¶ ʅʘʜʩʠʣʘʥʥʷ ʟʘʧʠʪʽʚ ʜʦ ʘʛʝʥʪʽʚ ʯʠ ʧʨʦʜʘʚʮʽʚ ʯʝʨʝʟ ʢʦʥʪʘʢʪʥʫ ʬʦʨʤʫ; 

¶ ɺʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʜʘʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʣʦʢʘʮʽʾ; 

¶ ʄʦʞʣʠʚʽʩʪʴ ʟʚôʷʟʘʪʠʩʷ ʟ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ ʥʦʚʦʛʦ ʦʙôʻʢʪʘ; 

¶ ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʤʦʜʝʨʘʮʽʷ ʡ ʜʦʜʘʚʘʥʥʷ ʦʛʦʣʦʰʝʥʴ ʥʘ ʩʘʡʪ. 

ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ (Use Case Diagram) ð ʮʝ ʝʣʝʤʝʥʪ ʤʦʚʠ UML, ʷʢʠʡ 

ʜʝʤʦʥʩʪʨʫʻ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʘʢʪʦʨʽʚ) ʽʟ ʩʠʩʪʝʤʦʶ ʯʝʨʝʟ ʢʦʥʢʨʝʪʥʽ ʜʽʾ 

(ʧʨʝʮʝʜʝʥʪʠ). ʂʦʞʝʥ ʧʨʝʮʝʜʝʥʪ ð ʮʝ ʦʜʠʥ ʣʦʛʽʯʥʦ ʟʘʚʝʨʰʝʥʠʡ ʩʮʝʥʘʨʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɼʽʘʛʨʘʤʘ ʜʦʟʚʦʣʷʻ: 

¶ ɺʠʷʚʠʪʠ ʨʦʣʽ (ʪʠʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ), ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʩʠʩʪʝʤʦʶ; 

¶ ɺʠʟʥʘʯʠʪʠ, ʷʢʽ ʬʫʥʢʮʽʾ ʜʦʩʪʫʧʥʽ ʢʦʞʥʦʤʫ ʪʠʧʫ ʢʦʨʠʩʪʫʚʘʯʘ; 

¶ ʆʮʽʥʠʪʠ ʦʙʩʷʛ ʪʘ ʧʦʚʥʦʪʫ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ; 

¶ ɿʘʙʝʟʧʝʯʠʪʠ ʙʘʟʦʚʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ 

ʩʠʩʪʝʤʠ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʚʝʙʜʦʜʘʪʢʫ Dwelloq ʪʘʢʘ ʜʽʘʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʟʦʙʨʘʟʠʪʠ 

ʚʝʩʴ ʬʫʥʢʮʽʦʥʘʣ, ʱʦ ʜʦʩʪʫʧʥʠʡ ʟʚʠʯʘʡʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ, ʘʛʝʥʪʫ ʟ ʥʝʨʫʭʦʤʦʩʪʽ ʪʘ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʫ. ʎʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʣʘʥʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʩʘʡʪʫ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ UX/UI-ʜʠʟʘʡʥʫ. 



 

 

 
ʈʠʩ. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Use Case. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://searchsoftwarequality.techtarget.com/definition/use-case 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ʉʀʉʊɽʄʀ 

ɺɯʈʊʋɸʃʔʅʆɰ ʈɽɸʃʔʅʆʉʊɯ ɼʃʗ ʇʈʆʌɽʉɯʁʅʆɰ ʇɯɼɻʆʊʆɺʂʀ 

ʄɸʁɹʋʊʅɯʍ ɯʅɾɽʅɽʈɯɺ 

ɺʘʩʷʥʦʚʠʯ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʜʫʩʪʨʽʾ  ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ 

ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʧʽʜʭʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ. ʆʜʥʠʤ ʽʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (VR), ʱʦ ʜʘʶʪʴ 

ʟʤʦʛʫ ʩʪʚʦʨʠʪʠ ʽʤʽʪʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ, ʛʥʫʯʢʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʥʫʨʝʥʥʷ ʫ ʧʨʦʬʝʩʽʡʥʽ ʩʠʪʫʘʮʽʾ ʙʝʟ ʨʠʟʠʢʫ ʜʣʷ 

ʟʜʦʨʦʚôʷ, ʝʢʦʥʦʤʽʾ ʨʝʩʫʨʩʽʚ ʪʘ ʟ ʧʽʜʚʠʱʝʥʦʶ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʶ. ɸʢʪʫʘʣʴʥʽʩʪʴ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʷʤ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʧʦʪʨʝʙ 

ʢʦʞʥʦʛʦ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽʥʞʝʥʝʨʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʶʪʴ ʤʝʪʦʜʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʠʩʪʝʤʫ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʘ 

ʧʽʜʪʨʠʤʫʻ ʝʬʝʢʪʠʚʥʫ ʧʨʦʬʝʩʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʽʚ ʽʥʞʝʥʝʨʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʥʘ 

ʦʩʥʦʚʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

Å ʈʦʟʨʦʙʣʝʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʧʽʜʩʠʩʪʝʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʩʝʩʽʡ, ʦʙʣʽʢʫ ʨʝʟʫʣʴʪʘʪʽʚ, ʢʝʨʫʚʘʥʥʷ ʩʮʝʥʘʨʽʷʤʠ ʪʘ 

ʘʥʘʣʽʪʠʢʠ. 

Å ʇʦʙʫʜʦʚʘʥʦ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʩʭʝʤʠ çʟʽʨʢʘè ʫ ʩʝʨʝʜʦʚʠʱʽ MS SQL Server 

(ʨʠʩ. 1), ʱʦ ʚʢʣʶʯʘʻ ʬʘʢʪ ʪʨʝʥʫʚʘʥʴ ʪʘ ʚʠʤʽʨʠ: ʩʪʫʜʝʥʪʽʚ, ʽʥʩʪʨʫʢʪʦʨʽʚ, ʩʝʩʽʡ, 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʜʘʪ. 

Å ʉʪʚʦʨʝʥʦ ʢʫʙ ʫ SSAS ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ KPI (ʨʠʩ. 2), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʝʨʝʜʥʽʡ ʙʘʣ 

ʥʘʚʯʘʣʴʥʠʭ ʩʝʩʽʡ ʟ ʤʦʞʣʠʚʽʩʪʶ ʘʥʘʣʽʟʫ ʧʦ ʨʽʟʥʠʭ ʚʠʤʽʨʘʭ (ʛʨʫʧʘ, ʽʥʩʪʨʫʢʪʦʨ, 

ʜʘʪʘ). 

ʈʠʩ. 

1. ER-ʜʽʘʛʨʘʤʘ 



 

 

ɸʥʘʣʽʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʫ VR-ʩʠʩʪʝʤʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ OLAP-

ʢʫʙʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ, ʽʥʩʪʨʫʢʪʦʨʽʚ, ʜʠʥʘʤʽʢʫ ʙʘʣʽʚ ʪʘ 

ʨʽʚʝʥʴ ʟʘʚʝʨʰʝʥʥʷ ʩʝʩʽʡ. ʅʘ ʨʠʩʫʥʢʫ 2 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ KPI, ʱʦ ʢʦʥʪʨʦʣʶʻ ʩʝʨʝʜʥʽʡ 

ʙʘʣ ʜʣʷ ʢʦʞʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʩʝʩʽʾ, ʘ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʽʣʴʦʚʠʤ ʟʥʘʯʝʥʥʷʤ. 

 
ʈʠʩ. 2. ʇʨʠʢʣʘʜ KPI 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʩʪʫʜʝʥʪʘ, ʟʙʝʨʽʛʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ 

ʩʭʦʚʠʱʽ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʟʚʽʪʥʽʩʪʴ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ. ʋ 

ʧʝʨʩʧʝʢʪʠʚʽ ʧʣʘʥʫʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʟ ʩʠʩʪʝʤʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʤʠ ʩʝʨʚʽʩʘʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɹʽʣʠʢ ʅ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: ʥʘʚʯ. ʧʦʩʽʙ. ï ʂ.: ʂʅɽʋ, 2020. 

2. Burdea G., Coiffet P. Virtual Reality Technology. ï Wiley-IEEE Press, 2003. 

3. ʄʘʟʫʨ ʆ. ɺʽʨʪʫʘʣʴʥʽ ʪʨʝʥʘʞʝʨʠ ʜʣʷ ʽʥʞʝʥʝʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ: ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ 

ʧʝʨʩʧʝʢʪʠʚʠ // ɺʽʩʥʠʢ ʂʅʋɹɸ, 2022. 
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ʇʈʆɻʈɸʄʅɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʉʂʃɸɼʆʄ ʇɯɼʇʈʀɭʄʉʊɺɸ 

ʉʠʤʦʥ ɼ. ɺ.., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ.ʆ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʉʫʯʘʩʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʩʢʣʘʜʩʴʢʠʭ ʜʘʥʠʭ. ɺ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʜʦ ʪʦʯʥʦʩʪʽ ʦʙʣʽʢʫ, ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʡ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ ʩʪʘʶʪʴ 

ʤʘʣʦʝʬʝʢʪʠʚʥʠʤʠ. ɺʽʜʩʫʪʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʘʥʘʣʽʪʠʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʦʾʚ ʫ 

ʧʦʩʪʘʯʘʥʥʽ, ʧʝʨʝʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʜʦ ʚʪʨʘʪʠ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ. 

ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʨʦʙʣʝʤʘ ʥʘʙʫʚʘʻ ʚ ʫʤʦʚʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʮʽʡ 

Industry 4.0, ʜʝ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʜʘʥʽ, ʘʥʘʣʽʪʠʢʘ ʪʘ ʛʥʫʯʢʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʉʘʤʝ ʪʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʷʢʝ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʦʙʣʽʢ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ, ʘ ʡ ʾʭ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʝʩʫʨʩʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʄʝʪʘ ʧʦʜʘʣʴʰʦʛʦ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʪʘ 

ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʘʭ ʜʦ ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʜʘʥʠʭ. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ: 

¶ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʩʢʣʘʜʦʤ; 

¶ ʜʦʩʣʽʜʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʭʦʚʠʱ ʜʘʥʠʭ ʪʘ 

OLAP-ʪʝʭʥʦʣʦʛʽʡ; 

¶ ʨʦʟʨʦʙʠʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ (ʘʥʘʣʽʪʠʢʠ, ʤʝʥʝʜʞʝʨʠ, ʢʝʨʽʚʥʠʢʠ); 

¶ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʪʦʪʠʧ ʽʟ ʧʽʜʪʨʠʤʢʦʶ KPI-ʘʥʘʣʽʪʠʢʠ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʪʘ 

ʤʦʞʣʠʚʽʩʪʶ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʧʦʣʷʛʘʻ ʫ ʧʦʻʜʥʘʥʥʽ ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʽʚ ʩʢʣʘʜʩʴʢʦʛʦ ʦʙʣʽʢʫ ʟ 

ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʘʜʘʧʪʠʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʟʜʘʪʥʦʾ ʥʝ ʣʠʰʝ ʚʽʜʦʙʨʘʞʘʪʠ ʧʦʪʦʯʥʠʡ 

ʩʪʘʥ ʩʢʣʘʜʫ, ʘ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ, ʚʠʷʚʣʷʪʠ ʚʽʜʭʠʣʝʥʥʷ, ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʣʦʛʽʩʪʠʢʫ ʪʘ ʩʧʨʠʷʪʠ ʮʠʬʨʦʚʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 
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ʉʀʉʊɽʄɸ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɻʆ ɸʅɸʃɯɿʋ ʇɸʈɸʄɽʊʈɯɺ 

ɺʀʈʆʑʋɺɸʅʅʗ ɸɻʈʆʂʋʃʔʊʋʈ 

ʇʫʭʘʣʴʩʴʢʠʡ ʆ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʄʝʪʘ. ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʘʛʨʦʢʫʣʴʪʫʨ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ Data 

Mining. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ 

ʘʛʨʦʢʫʣʴʪʫʨ ʫ ʨʽʟʥʠʭ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʤʽʞ ʘʛʨʦʥʦʤʽʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʨʦʞʘʡʥʦʩʪʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ (Data Mining) ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʘʛʨʘʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʨʦʱʫʚʘʥʥʷ (ʪʠʧ ˇʨʫʥʪʫ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ) ʪʘ 

ʢʽʥʮʝʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʨʦʞʘʡʥʦʩʪʽ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʻ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘʧʠʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ 1-

Rule, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ 

ʫʨʦʞʘʡʥʦʩʪʽ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʧʨʦʩʪʠʭ ʧʨʘʚʠʣʘʭ ʦʜʥʽʻʾ ʦʟʥʘʢʠ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʥʘʾʚʥʦʛʦ ɹʘʡʻʩʘ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʨʘʭʦʚʫʚʘʪʠ 

ʦʜʥʦʯʘʩʥʠʡ ʚʧʣʠʚ ʜʝʢʽʣʴʢʦʭ ʧʘʨʘʤʝʪʨʽʚ (ʨʝʛʽʦʥ, ʪʠʧ ˇʨʫʥʪʫ, ʢʫʣʴʪʫʨʘ). 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʙʫʚ ʧʦʰʫʢ ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʤʽʞ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʫʨʦʞʘʡʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʣʛʦʨʠʪʤʫ Apriori. ʎʝ ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʚʘʪʠ ʧʨʘʚʠʣʘ ʪʠʧʫ "ʷʢʱʦ-ʪʦ", ʱʦ ʦʧʠʩʫʶʪʴ 

ʧʨʠʭʦʚʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚ ʘʛʨʘʨʥʠʭ ʜʘʥʠʭ. 

ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʝʜʝʥʦ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʘʛʨʘʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʤʝʪʦʜʦʤ K-

Means ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʨʦʟʤʽʨʥʦʩʪʽ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪ (PCA) ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʛʨʫʧ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʽʥʩʪʨʫʤʝʥʪʠ Microsoft 

SQL Server, Power BI ʪʘ Python (pandas, scikit-learn ʪʘ mlxtend). 

ɺ ʨʘʤʢʘʭ ʨʦʙʦʪʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʘʛʨʘʨʥʫ ʙʘʟʫ ʜʘʥʠʭ AgroAnalysisDB, ʷʢʘ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʛʽʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʪʠʧʠ ˇʨʫʥʪʽʚ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʢʫʣʴʪʫʨʠ ʪʘ ʾʭ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʘ ʧʝʨʽʦʜ 2015ï2021 ʨʦʢʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʜʘʣʦʩʷ ʚʠʷʚʠʪʠ ʥʘʡʚʘʞʣʠʚʽʰʽ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʦʢʫʣʴʪʫʨ. ʇʦʰʫʢ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʜʦʟʚʦʣʠʚ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʫʤʦʚʘʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʡʤʦʚʽʨʥʽʩʪʶ ʜʦʩʷʛʥʝʥʥʷ 

ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʜʘʥʠʭ ʩʧʨʠʷʣʘ ʚʠʜʽʣʝʥʥʶ ʛʨʫʧ ʨʝʛʽʦʥʽʚ ʪʘ ʢʫʣʴʪʫʨ 

ʟʽ ʩʭʦʞʠʤʠ ʘʛʨʦʥʦʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʤʝʪʦʜʦʤ PCA ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 



 

 

 
ʈʠʩʫʥʦʢ 3 ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʤʝʪʦʜʦʤ PCA 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʘʛʨʦʢʫʣʴʪʫʨ ʜʦʚʝʣʘ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʚʠʷʚʣʝʥʥʽ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʫʨʦʞʘʡʥʽʩʪʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʟʘʙʝʟʧʝʯʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ, ʧʣʘʥʫʚʘʪʠ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʪʘ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʨʠʟʠʢʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://ukrstat.gov.ua  

2. Tan P. N., Steinbach M., Karpatne A., Kumar V. Introduction to Data Mining. ï 

2nd ed. ï Pearson, 2018. ï 864 p. 

3. Liu B. Web Data Mining: Exploring Hyperlinks, Contents, and Usage Data. ï 

Springer, 2011. ï 632 p. 

4. Scikit-learn Developers. User Guide for Scikit-learn: Machine Learning in 

Python. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://scikit-

learn.org/stable/user_guide.html  
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ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ɹɼɾɯʃʔʅʀʎʊɺɯ 

ʇʘʣʘʤʘʨʯʫʢ ɸ.ɺ., ʋʩʽʢ ɺ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʦʣʦʰʠʥ ʉ.ʄ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʜʞʽʣʴʥʠʮʪʚʦ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʙʝʨʝʞʝʥʥʽ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽʡ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʇʨʦʪʝ ʦʩʪʘʥʥʽʤʠ 

ʨʦʢʘʤʠ ʛʘʣʫʟʴ ʩʪʠʢʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ï ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʟʨʦʩʪʘʥʥʷ 

ʩʤʝʨʪʥʦʩʪʽ ʙʜʞʽʣ, ʧʦʰʠʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʘ ʚ ʧʽʜʚʠʱʝʥʥʽ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʩʽʢ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʈʦʟʫʤʥʽ ʚʫʣʠʢʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ IoT-ʧʨʠʩʪʨʦʷʭ, 

ʩʝʥʩʦʨʘʭ ʽ ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ, ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʢʦʣʦʥʽʡ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʘʩʽʢʦʶ [1]. 

ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʤʝʜʫ, ʘ ʡ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʚʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʾʥʥʷʤ ʯʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ [117]. ʉʘʤʝ ʪʦʤʫ ʚʠʚʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʫʤʥʠʭ ʚʫʣʠʢʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʛʣʦʙʘʣʴʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [3]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʙʜʞʽʣʴʥʠʮʪʚʦ, ʟʦʢʨʝʤʘ ʩʠʩʪʝʤ ʨʦʟʫʤʥʠʭ ʚʫʣʠʢʽʚ, ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʩʫʯʘʩʥʠʭ ʧʘʩʽʢʘʭ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʚ ʩʫʯʘʩʥʦʤʫ ʙʜʞʽʣʴʥʠʮʪʚʽ, 

ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʦʨʛʘʥʽʟʘʮʽʶ ʜʦʛʣʷʜʫ ʟʘ ʙʜʞʦʣʠʥʠʤʠ ʩʽʤôʷʤʠ, ʤʦʥʽʪʦʨʠʥʛ ʾʭʥʴʦʛʦ ʩʪʘʥʫ, 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʫʪʨʠʤʘʥʥʷ, ʛʦʜʫʚʘʥʥʷ, ʟʘʭʠʩʪʫ ʚʽʜ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʘʩʽʢʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʷʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ [1, 4]. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʛʘʣʫʟʽ 

ʙʜʞʽʣʴʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʢʦʥʮʝʧʮʽʶ 

ʨʦʟʫʤʥʦʛʦ ʚʫʣʠʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʣʶʻ ʩʪʨʫʢʪʫʨʫ ʪʘ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘʢʠʭ ʩʠʩʪʝʤ, 

ʧʨʠʥʮʠʧʠ ʾʭʥʴʦʾ ʨʦʙʦʪʠ, ʩʧʦʩʦʙʠ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, 

ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʝʜʝʥʥʷ ʧʘʩʽʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ [1, 2]. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ɼʦʩʣʽʜʠʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤ ʨʦʟʫʤʥʦʛʦ ʚʫʣʠʢʘ. 

¶ ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʥʮʠʧʠ ʟʙʦʨʫ, ʧʝʨʝʜʘʯʽ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʘʭ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʩʽʢ. 

¶ ɺʠʚʯʠʪʠ ʧʨʘʢʪʠʯʥʽ ʧʨʠʢʣʘʜʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʫʤʥʠʭ ʚʫʣʠʢʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘ 

ʢʦʨʜʦʥʦʤ. 

¶ ʆʮʽʥʠʪʠ ʚʧʣʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʟʜʦʨʦʚôʷ 

ʙʜʞʦʣʦʩʽʤʝʡ. 

¶ ɺʠʟʥʘʯʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʙʜʞʽʣʴʥʠʮʪʚʽ. 

¶ ɺʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʙʘʨôʻʨʠ, ʱʦ ʩʪʨʠʤʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʨʦʟʫʤʥʠʭ 

ʚʫʣʠʢʽʚ. 

¶ ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘʧʨʷʤʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʫ ʛʘʣʫʟʽ 

ʙʜʞʽʣʴʥʠʮʪʚʘ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʥʘʫʢʦʚʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʙʜʞʽʣʴʥʠʮʪʚʽ. ʆʧʠʩʦʚʠʡ ʤʝʪʦʜ ʜʦʧʦʤʽʛ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʟʫʤʥʦʛʦ ʚʫʣʠʢʘ [1]. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʽʞ ʫʢʨʘʾʥʩʴʢʠʤʠ ʪʘ ʟʘʨʫʙʽʞʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʪʘʢʠʭ ʩʠʩʪʝʤ. ɽʣʝʤʝʥʪʠ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʫ 



 

 

ʧʨʘʢʪʠʮʽ ʧʘʩʽʯʥʠʢʽʚ. ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʘʥʘʣʽʟʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʟʫʤʥʦʛʦ ʚʫʣʠʢʘ ʚ ʤʝʞʘʭ ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʜʝʣʽ ʩʫʯʘʩʥʦʾ ʧʘʩʽʢʠ [2,4]. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʠʭ ʚʫʣʠʢʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʝʥʩʦʨʽʚ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʚʘʛʠ, ʤʽʢʨʦʬʦʥʽʚ, ʽʥʦʜʽ ï ʢʘʤʝʨ ʽ GPS, ʘ ʪʘʢʦʞ ʟ ʤʦʜʫʣʽʚ 

ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

¶ ɺʠʷʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʩʪʘʥʫ ʙʜʞʦʣʠʥʠʭ ʩʽʤʝʡ ʽ ʜʘʻ ʟʤʦʛʫ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ (ʥʘʧʨʠʢʣʘʜ, 

ʧʽʜʚʠʱʝʥʥʷ ʰʫʤʫ ʷʢ ʦʟʥʘʢʘ ʨʦʾʥʥʷ). 

¶ ɿôʷʩʦʚʘʥʦ, ʱʦ ʨʦʟʫʤʥʽ ʚʫʣʠʢʠ ʜʘʶʪʴ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʨʫʯʥʠʭ 

ʧʝʨʝʚʽʨʦʢ, ʟʥʠʟʠʪʠ ʩʪʨʝʩ ʜʣʷ ʢʦʣʦʥʽʡ ʪʘ ʟʝʢʦʥʦʤʠʪʠ ʨʝʩʫʨʩʠ ʧʘʩʽʯʥʠʢʘ. 

¶ ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ (ʩʪʘʨʪʘʧʠ Amohive, BeeControl), 

ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʩʽʢ ʥʘ 20ï30% ʫ ʧʝʨʰʽ ʨʦʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

¶ ɺʠʷʚʣʝʥʦ, ʱʦ ʛʦʣʦʚʥʠʤʠ ʙʘʨôʻʨʘʤʠ ʻ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʩʪʘʨʪʦʚʠʭ ʨʽʰʝʥʴ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤ ʧʽʜʪʨʠʤʢʠ ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ 

ʛʨʘʤʦʪʥʦʩʪʽ ʫ ʯʘʩʪʠʥʠ ʧʘʩʽʯʥʠʢʽʚ. 

¶ ʆʮʽʥʝʥʦ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʷʢ ʧʦʟʠʪʠʚʥʠʡ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʤʘʩʰʪʘʙʫʚʘʥʥʽ ʧʘʩʽʢʠ ʘʙʦ ʝʢʩʧʦʨʪʽ ʧʨʦʜʫʢʮʽʾ. 

¶ ɺʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ï ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʧʣʘʪʬʦʨʤʠ 

ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʚʩʽʤʘ ʚʫʣʠʢʘʤʠ, ʽʥʪʝʛʨʘʮʽʷ ʟ ʤʝʪʝʦʩʝʨʚʽʩʘʤʠ ʪʘ ʨʦʟʚʠʪʦʢ 

ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʢʦʣʦʥʽʡ. 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʩʠʩʪʝʤ ʨʦʟʫʤʥʠʭ 

ʚʫʣʠʢʽʚ, ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʫʧʨʘʚʣʽʥʥʷ ʧʘʩʽʢʘʤʠ, ʩʧʨʠʷʶʯʠ ʧʝʨʝʭʦʜʫ ʜʦ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʩʫʯʘʩʥʦʛʦ ʙʜʞʽʣʴʥʠʮʪʚʘ. ɿʘʚʜʷʢʠ ʩʝʥʩʦʨʘʤ ʽ IoT-ʧʨʠʩʪʨʦʷʤ ʩʪʘʻ 

ʤʦʞʣʠʚʠʤ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʙʜʞʦʣʠʥʠʭ ʩʽʤʝʡ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʟʤʽʥʠ ð ʚʽʜ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʦʟʥʘʢ ʨʦʾʥʥʷ ʯʠ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʊʘʢʽ ʨʽʰʝʥʥʷ ʟʤʝʥʰʫʶʪʴ ʧʦʪʨʝʙʫ ʚ ʨʫʯʥʠʭ ʦʛʣʷʜʘʭ, ʟʥʠʞʫʶʪʴ ʩʪʨʝʩ ʫ ʙʜʞʽʣ ʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʧʘʩʽʯʥʠʢʫ ʝʢʦʥʦʤʠʪʠ ʯʘʩ ʪʘ ʨʝʩʫʨʩʠ [2, 4]. ʇʨʦʛʨʘʤʥʘ ʘʥʘʣʽʪʠʢʘ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ 

ʬʽʢʩʫʚʘʪʠ ʩʪʘʥ ʢʦʣʦʥʽʡ, ʘ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʛʨʘʬʽʢ ʦʛʣʷʜʽʚ ʽ ʚʪʨʫʯʘʥʴ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʨʦʩʪʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʘʩʽʢʠ, ʧʦʢʨʘʱʫʻʪʴʩʷ ʷʢʽʩʪʴ ʤʝʜʫ, ʟʤʝʥʰʫʶʪʴʩʷ 

ʚʪʨʘʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʫʤʥʠʭ ʚʫʣʠʢʽʚ, ʱʦ 

ʨʦʙʠʪʴ ʾʭ ʜʦʮʽʣʴʥʠʤʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢ ʥʘ ʤʘʣʠʭ, ʪʘʢ ʽ ʚʝʣʠʢʠʭ ʧʘʩʽʢʘʭ, ʷʢ ʚ ʋʢʨʘʾʥʽ, 

ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Data Science in beekeeping ï Smart Hives, Network and IoT Solutions.Data 

Science in beekeeping ï Smart Hives, Network and IoT Solutions. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://amohive.com/?utm_source=(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 16.04.2025). 

2. FoundationP.B. Smart Beehives: Revolutionizing Beekeeping Practices. Planet 

Bee. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.planetbee.org/post/smart-

beehives-revolutionizing-beekeeping-practices?utm_source= (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

3. IoT-Driven Workflows for Risk Management and Control of Beehives. MDPI. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.mdpi.com/1424-2818/13/7/296 (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

4. Smart Beekeeping: Leveraging IoT for Hive Management and Bee Health. The 

FutureList. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.thefuturelist.com/smart-

beekeeping-leveraging-iot-for-hive-management-and-bee-health/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

16.04.2025). 
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SOFTWARE FOR THE DATA ANALYSIS SYSTEM OF SCIENTIFIC 

ARTICLE AUTHORS  

M.M. Retamoso 

In modern science, there is a significant increase in the volume of publications, which 

complicates their effective analysis. Traditional methods of information processing, such as 

manual review and systematization, are becoming less effective when working with large 

datasets. Existing analysis systems often have limitations, including insufficient adaptability to 

the specifics of scientific data and the complexity of integration with various sources of 

information. The purpose of this work is to develop software for the comprehensive 

systematization and analysis of scientific articles. This system should provide the identification 

of connections between authors and publications, the evaluation of the scientific impact of 

individual studies, and the classification of articles by topic.    

To achieve these goals, a multi-level system architecture was developed (see Fig. 1), 

which includes a client device, an application server, a database server, and external data 

sources. The key element of the system is a relational database designed for efficient storage 

and retrieval of information about scientific publications, authors, and keywords. To enable 

multidimensional data analysis, OLAP technologies [1] are used in the system. 

 
(Fig. 1 System Topology) 

The software development was carried out using the following tools and technologies: 

¶ MS SQL Management Studio: for database management and administration.    

¶ SSAS (SQL Server Analysis Services) [2]: for creating OLAP cubes (an example 

of a cube in Fig. 2) that allow aggregating and analyzing data across different 

dimensions.    

¶ SSRS (SQL Server Reporting Services) [3]: for developing interactive reports that 

visualize analysis results.    

¶ Data Flow: for creating data flows that automate the processes of extraction, 

transformation, and loading of data (ETL).    



 

 

 
(Fig. 2 Created OLAP Cube) 

The results of the development include: 

¶ A mechanism for extracting, processing, and transmitting data, including OLAP 

cubes and automated data flows.    

¶ A reporting system that provides visualization of analysis results.    

¶ A set of key performance indicators that allow evaluating the productivity of 

authors, the citation rate of articles, and the dynamics of research areas.    

The developed system is an effective tool for analyzing scientific articles. It provides the 

ability to identify key trends in scientific research, evaluate the productivity of authors, and 

analyze the popularity of various scientific areas. Further directions for the development of the 

system may include expanding the functionality for automatic classification of articles using 

machine learning methods, as well as integration with other scientometric databases. 
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ʄʆɼɽʃɯ ʇʆʐʀʈɽʅʅʗ ɺɯɼɽʆʂʆʅʊɽʅʊʋ ʅɸ YOUTUBE 

ʇʝʪʣʠʮʴʢʠʡ ɸ.ʆ. ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ. 

ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʝʦʢʦʥʪʝʥʪ ʩʪʘʚ 

ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʬʦʨʤʘʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʤʽʥʫ ʚ ɯʥʪʝʨʥʝʪʽ. ʉʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ, ʟʦʢʨʝʤʘ YouTube, TikTok, Facebook ʪʘ Instagram, ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ, ʧʦʰʠʨʝʥʥʷ ʪʘ ʤʦʥʝʪʠʟʘʮʽʾ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʽ ʤʦʜʝʣʝʡ ʧʦʰʠʨʝʥʥʷ [1]. 

ɼʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʽʜʝʦ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʦʜʝʣʽ: ʚʽʜ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʰʫʢʫ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦ ʧʣʘʪʥʦʾ 

ʨʝʢʣʘʤʠ ʪʘ ʢʦʣʘʙʦʨʘʮʽʡ. ʅʘʧʨʠʢʣʘʜ, YouTube ʧʽʜʪʨʠʤʫʻ ʤʦʜʝʣʽ ʧʽʜʧʠʩʦʢ, SEO-

ʦʧʪʠʤʽʟʘʮʽʶ, ʚʙʫʜʦʚʫʚʘʥʥʷ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʪʦʱʦ. ʋ ʪʘʙʣ. 1 ʧʦʜʘʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʥʦʚʥʠʭ ʤʦʜʝʣʝʡ ʧʦʰʠʨʝʥʥʷ ʚʽʜʝʦ 

ʥʘ ʧʣʘʪʬʦʨʤʽ YouTube [2]. 

ʊʘʙʣʠʮʷ 1. ʆʩʥʦʚʥʽ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʚʽʜʝʦ ʥʘ YouTube 

ʄʦʜʝʣʴ ʉʫʪʴ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʉʦʮʤʝʨʝʞʽ 

ʇʦʰʠʨʝʥʥʷ ʚʽʜʝʦ 

ʯʝʨʝʟ Facebook, 

Instagram, Twitter 

ʪʦʱʦ. 

ʐʠʨʦʢʝ 

ʦʭʦʧʣʝʥʥʷ, ʣʝʛʢʦ 

ʧʦʜʽʣʠʪʠʩʷ. 

ɿʘʣʝʞʠʪʴ ʚʽʜ 

ʘʢʪʠʚʥʦʩʪʽ ʘʫʜʠʪʦʨʽʾ, 

ʚʽʜʝʦ ʤʦʞʝ 

ʟʘʛʫʙʠʪʠʩʴ ʫ ʩʪʨʽʯʮʽ. 

ʇʦʰʫʢ (SEO) 

ɺʽʜʝʦ ʟʥʘʭʦʜʷʪʴ ʟʘ 

ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ 

ʯʝʨʝʟ YouTube ʘʙʦ 

Google. 

ɹʝʟʢʦʰʪʦʚʥʠʡ 

ʦʨʛʘʥʽʯʥʠʡ ʪʨʘʬʽʢ. 

ʇʦʪʨʽʙʥʘ 

ʦʧʪʠʤʽʟʘʮʽʷ, ʚʠʩʦʢʘ 

ʢʦʥʢʫʨʝʥʮʽʷ. 

ɺʙʫʜʦʚʫʚʘʥʥʷ 

ɺʩʪʘʚʣʝʥʥʷ ʚʽʜʝʦ ʥʘ 

ʩʘʡʪʠ, ʙʣʦʛʠ, 

ʧʨʝʟʝʥʪʘʮʽʾ. 

ʅʦʚʽ ʘʫʜʠʪʦʨʽʾ, 

ʦʩʦʙʣʠʚʦ ʚ ʦʩʚʽʪʽ. 

ʈʝʟʫʣʴʪʘʪ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʨʘʬʽʢʫ 

ʩʪʦʨʦʥʥʽʭ ʩʘʡʪʽʚ. 

ʇʽʜʧʠʩʢʠ 

ɸʫʜʠʪʦʨʽʷ ʦʪʨʠʤʫʻ 

ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʥʦʚʽ 

ʚʽʜʝʦ. 

ʃʦʷʣʴʥʽ ʛʣʷʜʘʯʽ, 

ʩʪʘʙʽʣʴʥʠʡ ʪʨʘʬʽʢ. 

ʇʦʚʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ, 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʘʣʛʦʨʠʪʤʽʚ 

ʧʣʘʪʬʦʨʤʠ. 

ʂʦʣʘʙʦʨʘʮʽʾ 
ʉʧʽʣʴʥʽ ʚʽʜʝʦ ʟ 

ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ. 

ʆʙʤʽʥ ʘʫʜʠʪʦʨʽʻʶ, 

ʥʦʚʽ ʬʦʨʤʘʪʠ. 

ʇʦʪʨʽʙʥʘ ʩʫʤʽʩʥʽʩʪʴ 

ʪʝʤ ʽ ʩʪʠʣʽʚ, ʤʦʞʣʠʚʽ 

ʢʦʥʬʣʽʢʪʠ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ 

(ʐɯ) 

YouTube ʧʨʦʩʫʚʘʻ 

ʚʽʜʝʦ ʟʘ ʽʥʪʝʨʝʩʘʤʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɺʝʣʠʢʝ ʦʭʦʧʣʝʥʥʷ 

ʙʝʟ ʨʝʢʣʘʤʠ, 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ. 

ʅʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ 

ʘʣʛʦʨʠʪʤʫ, ʧʦʪʨʽʙʥʘ 

ʚʠʩʦʢʘ ʟʘʣʫʯʝʥʽʩʪʴ. 

YouTube Shorts 
ʂʦʨʦʪʢʽ ʚʝʨʪʠʢʘʣʴʥʽ 

ʚʽʜʝʦ ʜʦ 60 ʩʝʢʫʥʜ. 

ʐʚʠʜʢʠʡ ʜʦʩʪʫʧ 

ʜʦ ʥʦʚʦʾ ʤʦʙʽʣʴʥʦʾ 

ʘʫʜʠʪʦʨʽʾ. 

ʌʦʨʤʘʪ ʚʠʤʘʛʘʻ 

ʦʢʨʝʤʦʾ ʩʪʨʘʪʝʛʽʾ, 

ʤʝʥʰʝ ʟʤʽʩʪʫ. 

ʈʝʢʣʘʤʘ (Ads) 

ʇʨʦʩʫʚʘʥʥʷ ʚʽʜʝʦ 

ʯʝʨʝʟ ʧʣʘʪʥʫ 

ʨʝʢʣʘʤʫ. 

ʊʦʯʥʝ ʥʘʮʽʣʝʥʥʷ, 

ʰʚʠʜʢʠʡ ʨʽʩʪ 

ʧʝʨʝʛʣʷʜʽʚ. 

ʇʦʪʨʝʙʫʻ ʙʶʜʞʝʪʫ ʽ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʨʠʟʠʢ 

ʥʠʟʴʢʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. 

YouTube Shorts, ʷʢ ʥʦʚʠʡ ʬʦʨʤʘʪ ʢʦʨʦʪʢʠʭ ʚʽʜʝʦ, ʜʝʤʦʥʩʪʨʫʻ ʝʢʩʧʦʥʝʥʮʽʡʥʝ 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʛʣʷʜʽʚ ï ʚʽʜ 6,5 ʤʣʨʜ ʫ 2021 ʨʦʮʽ ʜʦ ʧʦʥʘʜ 70 ʤʣʨʜ ʫ 2024 ʨʦʮʽ 

[3]. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʨʦʪʢʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʰʠʨʦʢʦʾ 

ʘʫʜʠʪʦʨʽʾ. 

ɯʥʩʪʨʫʤʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʘʢʽ ʷʢ Pictory, Descript ʪʘ Lumen5, 

ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʧʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ ʚʽʜʝʦ, ʛʝʥʝʨʘʮʽʾ ʩʫʙʪʠʪʨʽʚ ʽ ʥʘʧʠʩʘʥʥʷ SEO-ʦʧʠʩʽʚ [4]. 



 

 

ʎʝ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʚʽʜʝʦ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʝʙʘʥʘʣʽʪʠʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʥʘ ʢʰʪʘʣʪ Google Analytics 4, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʜʽʻʚʠʡ ʘʥʘʣʽʟ ʘʢʪʠʚʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʬʫʥʢʮʽʾ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ [5]. 

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ 

ʚʽʜʝʦʢʦʥʪʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʧʦʻʜʥʫʚʘʪʠ ʨʽʟʥʽ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʐɯ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʽʙʨʠʜʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ 

ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʦʭʦʧʣʝʥʥʷ, ʘʜʘʧʪʫʚʘʪʠ ʢʦʥʪʝʥʪ ʜʦ ʧʦʪʨʝʙ ʘʫʜʠʪʦʨʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʠʡ 

ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. MarketSplash [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://marketsplash.com/  

2. WISTIA [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://wistia.com/  

3. YouTube Shorts Statistics. Photutorial [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://photutorial.com/youtube-shorts-statistics/  

4. Jain R., Kumar A. Leveraging AI for video content creation and summarization. 

Multimedia Tools and Applications. 2023. Vol. 82(1). P. 1123ï1144. [DOI: 10.1007/s11042-

023-14876-2] 

5. Google Analytics [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://marketingplatform.google.com/about/analytics/  
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ʋɼʂ 504.06 

ɹɸɻɸʊʆɺʀʄɯʈʅɸ ɸʅɸʃɯʊʀʂɸ ɽʂʆʃʆɻɯʏʅʀʍ ɼɸʅʀʍ: 

ɿɸʉʊʆʉʋɺɸʅʅʗ OLAP ʋ ʉʀʉʊɽʄɸʍ ʄʆʅɯʊʆʈʀʅɻʋ 

ʐʝʚʯʝʥʢʦ ɼ.ɺ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʰʣʷʭʦʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ (OLAP). 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʦʪʨʠʤʘʥʥʷ, ʦʙʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʩʠʩʪʝʤʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʋʢʨʘʾʥʽ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʟʦʢʨʝʤʘ OLAP-ʘʨʭʽʪʝʢʪʫʨ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ. ɺ ʋʢʨʘʾʥʽ 

ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʦʧʝʨʘʪʠʚʥʽʩʪʶ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʦʙʤʝʞʝʥʠʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʽʥʪʝʛʨʘʮʽʻʶ ʜʘʥʠʭ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ (OLAP) ʜʦʟʚʦʣʷʻ 

ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʪʝʥʜʝʥʮʽʡ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʦʧʝʨʘʪʠʚʥʝ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ OLAP-ʪʝʭʥʦʣʦʛʽʡ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʠʤ 

ʥʘʩʣʽʜʢʘʤ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. 

ʂʦʥʮʝʧʮʽʷ OLAP-ʢʫʙʽʚ ʫ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʋ ʤʝʞʘʭ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʙʫʣʦ ʩʧʨʦʻʢʪʦʚʘʥʦ ʜʚʘ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʘʥʘʣʽʪʠʯʥʽ ʢʫʙʠ (OLAP-

ʢʫʙʠ), ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʦʙʨʦʙʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. 

Measurements ð ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʚʠʤʽʨʶʚʘʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɺʽʥ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʚʠʤʽʨʽʚ, ʷʢ ʜʘʪʘ 

(DateDim), ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ (LocationDim) ʪʘ ʚʠʜ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ 

(MeasuredUnitDim). ʌʘʢʪʦʣʦʛʽʯʥʘ ʪʘʙʣʠʮʷ (MeasurementFact) ʤʽʩʪʠʪʴ ʧʦʢʘʟʥʠʢʠ 

ʩʝʨʝʜʥʴʦʛʦ (avg_value), ʤʽʥʽʤʘʣʴʥʦʛʦ (min_value) ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ (max_value) ʟʥʘʯʝʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʡ. 

ThresholdExceed ð ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʬʽʢʩʘʮʽʶ ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʠʱʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ɻɼʂ) ʜʣʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɼʦ 

ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʚʭʦʜʷʪʴ ʚʠʤʽʨʠ ʜʘʪʠ (DateDim), ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ (LocationDim) ʪʘ 

ʨʽʚʥʷ ʧʦʨʦʛʫ ʟʘʙʨʫʜʥʝʥʥʷ (ThresholdLevelDim), ʜʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʨʦʛʦʚʽ 

ʟʥʘʯʝʥʥʷ ʪʘ ʥʦʨʤʘʪʠʚʥʽ ʦʙʤʝʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ, ʨʽʯʥʽ ʪʦʱʦ). 

ʌʘʢʪʦʣʦʛʽʯʥʘ ʪʘʙʣʠʮʷ (ThresholdExceedFact) ʬʽʢʩʫʻ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʠʱʝʥʴ ʟʘ ʟʘʜʘʥʠʡ 

ʧʝʨʽʦʜ. 

ʈʝʘʣʽʟʘʮʽʷ ʮʠʭ ʜʚʦʭ OLAP-ʢʫʙʽʚ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʷʢ 

ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʪʘʢ ʽ ʬʘʢʪʽʚ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ [1]. 



 

 

 
ʈʠʩ.1 ʉʪʨʫʢʪʫʨʘ ʚʽʪʨʠʥ ʜʘʥʠʭ ʜʣʷ OLAP-ʘʥʘʣʽʟʫ 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʢʘ OLAP-ʢʫʙʽʚ ʜʣʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʘʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. 

ʉʪʚʦʨʝʥʽ ʚʽʪʨʠʥʠ ʜʘʥʠʭ ʚʽʜʢʨʠʚʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʣʠʙʰʦʛʦ ʚʠʚʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʢʨʠʪʠʯʥʽ ʧʝʨʝʚʠʱʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ. 
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3D-ɼʈʋʂ ʋ ɺʀʈʆɹʅʀʎʊɺɯ ɹʇʃɸ: ʇɽʈɽɺɸɻʀ, ɺʀʂʃʀʂʀ ʊɸ 

ʇɽʈʉʇɽʂʊʀɺʀ 

ʃʫʢôʷʥʝʮʴ ʄ.ɺ. 

ʉʫʯʘʩʥʘ ʪʝʥʜʝʥʮʽʷ ʨʦʟʚʠʪʢʫ ʙʝʟʧʽʣʦʪʥʦʾ ʘʚʽʘʮʽʾ ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ. ɺ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʦʛʦ ʧʦʧʠʪʫ 

ʥʘ ʦʧʝʨʘʪʠʚʥʫ ʨʦʟʨʦʙʢʫ, ʤʦʜʠʬʽʢʘʮʽʶ ʪʘ ʨʝʤʦʥʪ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ (ɹʇʃɸ), 

3D-ʜʨʫʢ ʩʪʘʻ ʢʣʶʯʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʛʥʫʯʢʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɸʜʠʪʠʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʨʦʟʨʦʙʢʠ ʟ ʤʽʩʷʮʽʚ ʜʦ 

ʢʽʣʴʢʦʭ ʜʥʽʚ ʘʙʦ ʥʘʚʽʪʴ ʛʦʜʠʥ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʫ ʚʽʡʩʴʢʦʚʠʭ ʘʙʦ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʫʤʦʚʘʭ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ 3D-ʜʨʫʢʫ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ɹʇʃɸ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ ʙʝʟ ʧʦʪʨʝʙʠ ʫ ʜʦʨʦʛʠʭ ʧʨʝʩ-ʬʦʨʤʘʭ ʪʘ ʦʩʥʘʩʪʮʽ. ʎʝ ʜʘʻ 

ʟʤʦʛʫ ʽʥʞʝʥʝʨʘʤ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʫ ʢʦʥʩʪʨʫʢʮʽʶ ʘʧʘʨʘʪʘ. ɿʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ 

ʜʨʫʢʫ ʩʢʣʘʜʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʩʪʨʫʢʪʫʨ (ʨʝʰʽʪʦʢ, ʢʘʥʘʣʽʚ, ʧʦʨʦʞʥʠʥ), ʚʜʘʻʪʴʩʷ ʟʤʝʥʰʠʪʠ 

ʤʘʩʫ ʢʦʨʧʫʩʽʚ ʥʘ 20ï50% ʙʝʟ ʚʪʨʘʪʠ ʞʦʨʩʪʢʦʩʪʽ. ʆʢʨʽʤ ʪʦʛʦ, 3D-ʜʨʫʢ ʟʘʙʝʟʧʝʯʫʻ 

ʣʦʢʘʣʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ð ʟʘʧʯʘʩʪʠʥʠ ʘʙʦ ʧʦʚʥʦʮʽʥʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ 

ʧʨʷʤʦ ʥʘ ʤʽʩʮʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʢʠ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʣʦʛʽʩʪʠʯʥʽ ʨʠʟʠʢʠ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ɹʇʃɸ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ: 

¶ ʪʝʨʤʦʧʣʘʩʪʠʢʠ (PLA, PETG, Nylon), ʷʢʽ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʣʝʛʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

¶ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʣʽʤʝʨʠ (PEEK, PEI), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ ʜʦ 

250ï300ÁC; 

¶ ʘʨʤʦʚʘʥʽ ʬʽʣʘʤʝʥʪʠ ʟ ʚʫʛʣʝʮʝʚʠʤ ʚʦʣʦʢʥʦʤ ʘʙʦ ʩʢʣʦʧʣʘʩʪʠʢʦʤ, ʱʦ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʶʪʴ ʤʽʮʥʽʩʪʴ ʚʠʨʦʙʽʚ; 

¶ ʤʝʪʘʣʝʚʽ ʧʦʨʦʰʢʠ ʜʣʷ ʜʨʫʢʫ ʟ ʘʣʶʤʽʥʽʶ, ʪʠʪʘʥʫ ʪʘ ʽʥʰʠʭ ʩʧʣʘʚʽʚ, ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʽ ʜʣʷ ʩʠʣʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʚʫʟʣʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʉʝʨʝʜ ʧʨʠʢʣʘʜʽʚ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʨʪʦ ʟʛʘʜʘʪʠ ʜʨʫʢʦʚʘʥʽ ʢʦʨʧʫʩʠ ʜʣʷ 

ʪʘʢʪʠʯʥʠʭ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ, ʦʜʥʦʨʘʟʦʚʽ ʫʜʘʨʥʽ ʜʨʦʥʠ ʟ PLA-ʢʦʤʧʦʟʠʪʽʚ, ʘ ʪʘʢʦʞ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʥʽʤʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʢʨʠʣ, ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ, ʰʘʩʽ) ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. ʎʝ ʜʘʻ 

ʟʤʦʛʫ ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʦʻʟʜʘʪʥʽʩʪʴ ʪʝʭʥʽʢʠ ʥʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ. 

ʇʦʧʨʠ ʧʝʨʝʚʘʛʠ, 3D-ʜʨʫʢ ʤʘʻ ʥʠʟʢʫ ʦʙʤʝʞʝʥʴ. ɿʦʢʨʝʤʘ, ʰʘʨʦʚʘ ʩʪʨʫʢʪʫʨʘ ʜʨʫʢʫ 

ʬʦʨʤʫʻ ʘʥʽʟʦʪʨʦʧʽʶ ʤʽʮʥʦʩʪʽ ð ʚʠʨʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʥʰ ʩʪʽʡʢʠʤʠ ʜʦ ʫʜʘʨʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʥʘʧʨʷʤʢʫ ʦʩʽ Z. ʊʘʢʦʞ ʥʝ ʚʩʽ ʧʦʣʽʤʝʨʠ ʚʠʪʨʠʤʫʶʪʴ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʱʦ ʦʙʤʝʞʫʻ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʙʣʠʟʫ ʜʚʠʛʫʥʽʚ ʘʙʦ ʚʫʟʣʽʚ ʪʝʨʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʉʝʨʡʦʟʥʠʤ ʚʠʢʣʠʢʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʷʢʦʩʪʽ: ʜʣʷ ʜʦʧʫʩʢʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫ ʚʽʡʩʴʢʦʚʽʡ ʪʝʭʥʽʮʽ ʥʝʦʙʭʽʜʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʪʘʢʠʭ ʷʢ 

ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʜʝʬʝʢʪʦʩʢʦʧʽʷ ʘʙʦ ʨʝʥʪʛʝʥ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ ʫ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ 

ʧʨʦʮʝʩʽʚ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʯʽʢʫʻʪʴʩʷ ʧʦʷʚʘ ʜʨʫʢʘʨʩʴʢʠʭ ʬʝʨʤ ð 

ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ 3D-ʧʨʠʥʪʝʨʽʚ, ʢʝʨʦʚʘʥʠʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ, ʟʜʘʪʥʦʶ 

ʚʠʛʦʪʦʚʠʪʠ ʜʝʩʷʪʢʠ ɹʇʃɸ ʟʘ ʥʽʯ. ɺʘʞʣʠʚʦʶ ʽʥʥʦʚʘʮʽʻʶ ʩʪʘʥʝ ʤʫʣʴʪʠ-ʤʘʪʝʨʽʘʣʴʥʠʡ ʜʨʫʢ 

ð ʢʦʣʠ ʚ ʦʜʥʽʡ ʜʝʪʘʣʽ ʧʦʻʜʥʫʶʪʴʩʷ ʧʦʣʽʤʝʨʠ, ʝʣʘʩʪʦʤʝʨʠ, ʤʝʪʘʣʝʚʽ ʝʣʝʤʝʥʪʠ ʪʘ ʥʘʚʽʪʴ 

ʧʨʦʚʽʜʥʽ ʩʪʨʫʢʪʫʨʠ. ʊʘʢʦʞ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʧʨʷʤʦʢ ʜʨʫʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʝʮʠʢʣʴʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʣʘʤʢʠ ʩʪʘʨʠʭ ʜʨʦʥʽʚ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ. 

ɼʦ 2030 ʨʦʢʫ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 3D-ʜʨʫʢʫ ʫ ʚʽʡʩʴʢʦʚʽ ʩʪʘʥʜʘʨʪʠ 

ʅɸʊʆ (STANAG), ʱʦ ʚʽʜʢʨʠʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʝʨʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʦʙʦʨʦʥʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. ʊʘʢʦʞ ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʯʘʩʪʢʘ ʥʘʜʨʫʢʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ 

ʢʦʥʩʪʨʫʢʮʽʾ ʣʝʛʢʠʭ ɹʇʃɸ ʩʷʛʥʝ ʧʦʥʘʜ 60%. 



 

 

ʊʘʢʠʤ ʯʠʥʦʤ, 3D-ʜʨʫʢ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʟ ʽʥʩʪʨʫʤʝʥʪʘ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ 

ʥʘ ʩʪʨʘʪʝʛʽʯʥʫ ʪʝʭʥʦʣʦʛʽʶ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʟʧʽʣʦʪʥʠʢʽʚ, ʱʦ ʟʜʘʪʥʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʘʜʘʧʪʠʚʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʝʨʝʚʘʛʫ. 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ɿɸʍʀʉʊʋ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ 

ɻʫʤʝʥʶʢ ɯ.ʆ.., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ.ʆ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʽʙʝʨʟʘʛʨʦʟ, ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ɯʥʬʦʨʤʘʮʽʷ ʩʪʘʣʘ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʚʪʨʘʪʘ ʘʙʦ 

ʢʦʤʧʨʦʤʝʪʘʮʽʷ ʷʢʦʾ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʫʪʪʻʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʟʙʠʪʢʽʚ, ʚʪʨʘʪʠ ʨʝʧʫʪʘʮʽʾ, ʘ 

ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ð ʥʘʚʽʪʴ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ. 

ɹʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʢʦʨʠʩʪʦʚʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ɯʊ-ʨʽʰʝʥʴ, ʧʨʦʪʝ ʯʘʩʪʦ ʾʭʥʽʡ 

ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʻ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʠʩʪʦʷʥʥʷ ʩʫʯʘʩʥʠʤ ʟʘʛʨʦʟʘʤ. ʎʝ 

ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʚ ʨʦʟʨʦʙʮʽ ʡ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ʚʢʣʶʯʘʶʯʠ ʟʘʧʦʙʽʛʘʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʽʥʮʠʜʝʥʪʠ. 

ʄʝʪʘ ʧʦʜʘʣʴʰʦʛʦ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʪʝʦʨʝʪʠʯʥʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʢʦʥʮʝʧʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʧʦʻʜʥʫʻ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʘʥʘʣʽʟʫ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʢʽʙʝʨʟʘʛʨʦʟʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ: 

ǒ  ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ; 

ǒ  ʜʦʩʣʽʜʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ 

(IDS/IPS), SIEM-ʩʠʩʪʝʤ ʽ Zero Trust-ʘʨʭʽʪʝʢʪʫʨ; 

ǒ  ʩʧʨʦʻʢʪʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʟ ʬʫʥʢʮʽʷʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʽ ʘʜʘʧʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ; 

ǒ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʪʦʪʠʧ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʽʥʪʝʛʨʘʮʽʾ ʟ ʢʦʨʧʦʨʘʪʠʚʥʦʶ  

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ ʧʽʜʪʨʠʤʢʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʧʦʣʷʛʘʻ ʚ ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʥʮʠʧʽʚ Zero Trust, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʤʝʨʝʞʝʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʻʜʠʥʝ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ ʽ ʟʤʝʥʰʠʪʠ ʯʘʩ ʨʝʘʢʮʽʾ ʥʘ ʽʥʮʠʜʝʥʪʠ. 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʜʘʪʥʦʛʦ ʥʝ ʣʠʰʝ 

ʧʘʩʠʚʥʦ ʨʝʻʩʪʨʫʚʘʪʠ ʽʥʮʠʜʝʥʪʠ ʙʝʟʧʝʢʠ, ʘ ʡ ʘʢʪʠʚʥʦ ʟʘʧʦʙʽʛʘʪʠ ʾʤ, ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ 

ʥʘ ʧʽʜʦʟʨʽʣʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʪʠʢʫ ʪʘ ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

 
ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 
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RASTER IMAGE FILE FORMATS FEATURES AND PERFORMANCE 

ANALYSIS SOFTWARE  

Yurchenko I.S., academic supervisor Borodkin H.O. 

In the digital era, raster images are essential for communication and art, spanning web, 

social media, photography, medical imaging and more. A wide array of formats exists (e.g., 

JPEG, PNG, GIF, TIFF, WebP), developed with different goals and employing distinct 

compression techniques. These differences cause significant variations in file size, visual 

quality, supported features, and computational requirements. However, end-users and creators 

often lack clear information to select the format most appropriate for their needs. The continued 

use of older formats like JPEG and PNG, despite the efficiency advantages of newer codecs 

like AVIF and JpegXL, indicates a lack of practical understanding and accessible tools, 

hindering their adoption. Suboptimal format choices can lead to unnecessarily large files, 

slower loading times, wasted storage, or compromised visual fidelity. Therefore, a systematic 

analysis of modern formats and the development of tools for informed decision-making are 

highly relevant. 

The goal of the research is to conduct a comprehensive comparative analysis of the 

features, underlying compression technologies, and performance characteristics (compression 

efficiency, visual quality, encoding/decoding speed) of prominent raster image file formats, and 

to conceptualize a software tool that enables users to perform practical comparisons and select 

optimal formats based on defined criteria. 

The object of research are the properties, capabilities, and performance trade-offs 

inherent in various raster image file formats, including both traditional (JPEG, PNG, GIF) and 

modern (WebP, AVIF, JpegXL) standards. 

The subject of research are methods and metrics for evaluating image file formats, 

encompassing analysis of compression algorithms, comparison of feature support, and 

assessment of performance based on file size, objective quality metrics (e.g., SSIM, PSNR), 

and computational cost. The conceptual framework for a software application designed to 

automate and visualize these comparisons. 

Background and Overview. Raster image formats have evolved significantly, from early 

formats like BMP that stored uncompressed pixel data, to compressed ones like GIF that 

utilized lossless compression (LZW), JPEG, which revolutionized photographic image storage 

by using lossy Discrete Cosine Transform (DCT) based compression, and PNG, which emerged 

as a lossless alternative, particularly strong for graphics with transparency, using DEFLATE 

compression (LZ77 + Huffman coding). 

Modern formats like WebP, AVIF, and JpegXL build on this, offering improved 

compression and features using advanced techniques. AVIF, based on AV1, excels at lower 

bitrates and supports HDR, while JpegXL is a versatile format aiming to supersede older ones 

with excellent compression and features like progressive decoding. 

Despite the technical advantages adoption of formats like AVIF and JpegXL is slow due 

to familiarity, browser/software support, and inertia favoring the well-established JPEG and 

PNG formats. Furthermore, objective comparison is challenging as "quality" settings differ 

across formats. Effective comparison requires targeting either a specific perceptual quality level 

(e.g., SSIM) or a specific file size budget, and then evaluating the resulting size or quality, 

respectively. 

Currently, there is a lack of accessible, user-friendly tools that perform such nuanced, 

multi-format comparisons directly. Users often rely on incomplete or misleading advice, 

outdated guidelines, or simple trial-and-error, which may not yield optimal results. This 

research aims to address this gap by first performing a structured theoretical and empirical 

analysis of the formats and then conceptualizing a software tool based on these findings. 



 

 

Proposed Software Concept. To bridge the gap between theoretical format knowledge 

and practical application, this project includes the conceptualization of a desktop software 

application. The primary purpose of this tool is to serve as an analytical instrument, allowing 

users to make data-driven decisions about image format selection. The core workflow involves 

the user loading a source image, selecting a set of target formats for comparison (e.g., JPEG, 

PNG, WebP, AVIF, JpegXL), and choosing a comparison mode. Potential modes include: 

¶ Target Visual Quality: The user specifies a desired quality level, and the tool finds the 

smallest file size for each format achieving that quality. 

¶ Target File Size: The user specifies a maximum file size, and the tool finds the best 

achievable quality for each format within that constraint. 

¶ Fixed Encoder Settings: The user provides specific settings (such as quality, effort), 

allowing direct comparison of format behavior under fixed parameters. 

¶ Lossless Comparison: Based on resulting file sizes, compares formats capable of 

lossless compression when complete preservation of source data is crucial. 

The software would perform the necessary encoding operations using underlying codec 

libraries, measure key metrics (file size, calculated SSIM/PSNR, encoding time), and present 

the results in a clear, comparative table alongside visual previews (original vs. encoded, side-

by-side comparisons). This allows users to objectively assess the trade-offs and select the 

format that best balances quality, file size, and features for their specific image and use case, 

ultimately aiding in optimizing storage, reducing bandwidth usage, and improving user 

experience. 

 
Fig. 1. Conceptual workflow of the proposed image format analysis software 

Conclusion. Understanding the nuances of raster image file formats is crucial for efficient 

digital media handling. This research provides a necessary comparative analysis of modern 

formats, evaluating their technological underpinnings and performance characteristics. The 

conceptualized software tool offers a practical application of this research, empowering users 

with the ability to make informed, optimized choices regarding image format selection, 

contributing to better resource management and enhanced digital experiences. 
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ʄɽʊʆɼ ɹɸɻɸʊʆʈɯɺʅɽɺʆɰ ɸɼɸʇʊʀɺʅʆɰ ɯʅɼɽʂʉɸʎɯɰ ɼʃʗ 

ʌɽɼɽʈɸʊʀɺʅʆɻʆ ʇʆʐʋʂʋ ɺ ʈʆɿʇʆɼɯʃɽʅʀʍ ʉʀʉʊɽʄɸʍ 

ʂʦʨʥʽʣʦʚ ɯ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʡʛʘʥʛ ɻ.ʆ. 

ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʫ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʚʠʩʫʚʘʻ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʦʰʫʢʫ ʡ ʽʥʜʝʢʩʘʮʽʾ. ʋʤʦʚʠ ʟʤʽʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʨʽʟʥʦʨʽʜʥʽʩʪʴ ʜʞʝʨʝʣ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʩʠʩʪʝʤ ʨʦʙʣʷʪʴ ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʢʣʘʩʠʯʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʽʥʜʝʢʩʘʮʽʾ. ʎʝ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʚ ʛʥʫʯʢʠʭ ʤʝʭʘʥʽʟʤʘʭ, ʟʜʘʪʥʠʭ ʘʜʘʧʪʫʚʘʪʠʩʷ 

ʜʦ ʧʦʪʦʯʥʠʭ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʝʪʦʜ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ 

ʘʜʘʧʪʠʚʥʦʾ ʽʥʜʝʢʩʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʫ ʬʝʜʝʨʘʪʠʚʥʠʭ 

ʩʭʦʚʠʱʘʭ ʟʘ ʨʘʭʫʥʦʢ ʚʠʙʽʨʢʦʚʦʛʦ ʟʘʣʫʯʝʥʥʷ ʚʫʟʣʽʚ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ ʫ ʚʝʣʠʢʠʭ ʢʣʘʩʪʝʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʰʣʷʭʦʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʽʥʜʝʢʩʽʚ. 

ʌʝʜʝʨʘʪʠʚʥʠʡ ʧʦʰʫʢ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʜʥʦʯʘʩʥʦʤʫ ʦʧʠʪʫʚʘʥʥʽ ʯʠʩʣʝʥʥʠʭ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʭʦʚʠʱ ʽ ʧʦʜʘʣʴʰʽʡ ʘʛʨʝʛʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. ʂʦʣʠ ʦʙʩʷʛʠ ʜʘʥʠʭ ʧʝʨʝʚʠʱʫʶʪʴ 

ʜʝʩʷʪʢʠ ʪʝʨʘʙʘʡʪʽʚ, ʘ ʭʘʨʘʢʪʝʨ ʨʦʙʦʯʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʰʚʠʜʢʦ ʟʤʽʥʶʻʪʴʩʷ, ʩʪʘʪʠʯʥʽ ʘʙʦ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʽʥʜʝʢʩʠ ʩʪʘʶʪʴ çʚʫʟʴʢʠʤ ʤʽʩʮʝʤè. ɸʜʘʧʪʠʚʥʘ ʽʥʜʝʢʩʘʮʽʷ, ʱʦ ʬʦʨʤʫʻ 

ʩʪʨʫʢʪʫʨʫ ʪʦʜʽ ʡ ʪʘʤ, ʜʝ ʮʝ ʩʧʨʘʚʜʽ ʧʦʪʨʽʙʥʦ [1], ʧʦʢʠ ʱʦ ʣʠʰʘʣʘʩʷ ʧʝʨʝʚʘʞʥʦ 

ʦʜʥʦʨʽʚʥʝʚʦʶ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʤʝʪʦʜ, ʫ ʷʢʦʤʫ ʢʦʞʝʥ ʚʫʟʦʣ ʧʽʜʪʨʠʤʫʻ 

ʣʦʢʘʣʴʥʠʡ çʣʝʛʢʦʚʘʛʠʡè crack-ʽʥʜʝʢʩ, ʪʦʜʽ ʷʢ ʛʣʦʙʘʣʴʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʽʥʜʝʢʩ (ɻɸɯ) 

ʫʟʘʛʘʣʴʥʶʻ ʩʪʘʪʠʩʪʠʢʫ ʡ ʩʢʝʨʦʚʫʻ ʟʘʧʠʪʠ ʣʠʰʝ ʜʦ ʨʝʣʝʚʘʥʪʥʦʾ ʯʘʩʪʢʠ ʢʣʘʩʪʝʨʫ. ʅʘ ʨʠʩ. 

1 ʧʦʢʘʟʘʥʦ ʤʝʪʦʜ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʘʜʘʧʪʠʚʥʦʾ ʽʥʜʝʢʩʘʮʽʾ: ʜʘʥʽ, ʟʽʙʨʘʥʽ ʣʦʢʘʣʴʥʠʤʠ 

ʽʥʜʝʢʩʘʪʦʨʘʤʠ, ʘʛʨʝʛʫʶʪʴʩʷ ʫ ɻɸɯ; ʘʛʝʥʪ ʬʝʜʝʨʘʪʠʚʥʦʛʦ ʧʦʰʫʢʫ, ʢʝʨʫʶʯʠʩʴ ʥʠʤ, ʦʙʠʨʘʻ 

ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʡ fan-out, ʧʽʩʣʷ ʯʦʛʦ ʟʚʦʨʦʪʥʠʤ ʢʘʥʘʣʦʤ ʧʝʨʝʜʘʻ ʘʢʪʫʘʣʴʥʫ 

ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʧʽʜʩʪʨʦʶʚʘʥʥʷ ɻɸɯ. 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʤʝʪʦʜʫ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʘʜʘʧʪʠʚʥʦʾ ʽʥʜʝʢʩʘʮʽʾ 

ɹʝʟ ʬʦʨʤʘʣʴʥʦʛʦ ʚʠʢʣʘʜʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʮʽʥʦʢ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʦʯʽʢʫʚʘʥʘ 

ʩʢʣʘʜʥʽʩʪʴ ʟʘʧʠʪʫ ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʯʘʩʪʮʽ ʚʫʟʣʽʚ, ʚʠʙʨʘʥʠʭ ɻɸɯ ʷʢ ʨʝʣʝʚʘʥʪʥʽ; 

ʯʠʤ ʪʦʯʥʽʰʝ ʘʜʘʧʪʘʮʽʷ, ʪʠʤ ʥʠʞʯʘ ʮʷ ʯʘʩʪʢʘ ʽ ʪʠʤ ʰʚʠʜʰʝ ʦʙʨʦʙʢʘ ʟʘʧʠʪʫ. 

ʇʨʘʢʪʠʯʥʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘʤʽʩʪʴ ʦʧʠʪʫʚʘʥʥʷ ʚʩʽʭ ʚʫʟʣʽʚ ʩʠʩʪʝʤʘ ʟʚʝʨʪʘʻʪʴʩʷ ʣʠʰʝ 

ʜʦ ʥʝʚʝʣʠʢʦʾ ʚʠʙʽʨʢʠ, ʪʦʞ ʟʤʝʥʰʫʻʪʴʩʷ ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʦʮʝʩʦʨʠ 

ʡ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ. ʅʘʚʽʪʴ ʥʝʚʝʣʠʢʝ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʪʢʠ ʟʘʣʫʯʝʥʠʭ ʚʫʟʣʽʚ ʜʘʻ 

ʚʽʜʯʫʪʥʠʡ ʚʠʛʨʘʰ, ʙʦ ʝʢʦʥʦʤʽʷ ʨʝʩʫʨʩʽʚ ʟʨʦʩʪʘʻ ʣʽʥʽʡʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʢʣʘʩʪʝʨʘ. 

ʋ ʧʽʜʩʫʤʢʫ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʘʜʘʧʪʠʚʥʘ ʽʥʜʝʢʩʘʮʽʷ ʦʩʦʙʣʠʚʦ ʚʠʛʽʜʥʘ ʩʘʤʝ ʜʣʷ ʚʝʣʠʢʠʭ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʜʝ ʪʨʘʜʠʮʽʡʥʽ ʩʪʘʪʠʯʥʽ ʩʭʝʤʠ ʚʪʨʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ʮʝ ʩʪʦ Docker-ʚʫʟʣʽʚ (8 vCPU, 16 GB RAM ʢʦʞʝʥ) 

 ̔ ʤʽʣʴʷʨʜ JSON-ʜʦʢʫʤʝʥʪʽʚ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ 100 GB. ɼʣʷ 200 ʪʠʩ. ʜʦʚʽʣʴʥʠʭ 

ʜʽʘʧʘʟʦʥʥʠʭ ʟʘʧʠʪʽʚ ʦʮʽʥʶʚʘʣʠ ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʧʦʚʽʜʽ (RT) ʪʘ ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ; 



 

 

ʨʝʟʫʣʴʪʘʪʠ ʟʚʝʜʝʥʦ ʫ ʪʘʙʣ. 1. ʇʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʨʽʚʥʝʚʠʤ KD-Cracking [2] ʙʘʛʘʪʦʨʽʚʥʝʚʘ 

ʩʭʝʤʘ ʜʘʻ ʜʦʜʘʪʢʦʚʽ 20ï25% ʚʠʛʨʘʰʫ ʟʘʚʜʷʢʠ ʪʦʯʥʽʰʦʤʫ ʚʽʜʙʦʨʫ ʚʫʟʣʽʚ. 

ʊʘʙʣʠʮʷ 1 - ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ (ʰʚʠʜʢʽʩʪʴ) ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʩʭʝʤʠ 

ʂʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ 
RT ʙʝʟ 

ʽʥʜʝʢʩʫ, ʤʩ 

RT ʟ ɹɸɯ, 

ʤʩ 

ʇʨʠʩʢʦʨʝʥʥʷ, 

% 

ɿʤʝʥʰʝʥʥʷ 

ʪʨʘʬʽʢʫ, % 

10 ʚʫʟʣʽʚ (10 GB) 185 105 43 46 

50 ʚʫʟʣʽʚ (50 GB) 412 105 35 51 

100 ʚʫʟʣʽʚ (100 GB) 790 498 37 54 

ʑʦʙ ʦʮʽʥʠʪʠ ʦʧʝʨʘʮʽʡʥʽ ʥʘʢʣʘʜʥʽ ʚʠʪʨʘʪʠ, ʚʽʜʩʪʝʞʫʚʘʣʠ ʦʙʩʷʛ ʧʘʤôʷʪʽ, ʟʘʡʥʷʪʦʾ 

ɻɸɯ, ʽ ʯʘʩʪʦʪʫ ʪʨʠʛʝʨʽʚ çʛʘʨʷʯʦʾè ʧʝʨʝʙʫʜʦʚʠ ʘʜʘʧʪʠʚʥʠʭ ʜʽʘʧʘʟʦʥʽʚ (ʪʘʙʣ. 2). ʅʘʚʽʪʴ ʟʘ 

ʥʘʡʽʥʪʝʥʩʠʚʥʽʰʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʘʤôʷʪʢʦʚʽ ʚʠʪʨʘʪʠ ɻɸɯ ʥʝ ʧʝʨʝʚʠʱʠʣʠ 1,1 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʜʘʥʠʭ, ʘ ʯʠʩʣʦ ʧʝʨʝʙʫʜʦʚ ʟʨʦʩʣʦ ʩʫʙʣʽʥʽʡʥʦ ʚʽʜʥʦʩʥʦ ʢʽʣʴʢʦʩʪʽ ʚʫʟʣʽʚ. 

ʊʘʙʣʠʮʷ 2 - ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ (ʧʘʤôʷʪʴ) ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʩʭʝʤʠ 

ʂʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ ʇʘʤôʷʪʴ ɻɸɯ, 

MB 

ʏʘʩʪʢʘ ʚʽʜ ʜʘʥʠʭ, 

% 

ʊʨʠʛʝʨʠ ʘʜʘʧʪʘʮʽʾ / 

ʭʚ 

10 ʚʫʟʣʽʚ (10 GB) 185 105 43 

50 ʚʫʟʣʽʚ (50 GB) 412 105 35 

100 ʚʫʟʣʽʚ (100 GB) 790 498 37 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʽʥʜʝʢʩʘʮʽʾ ʷʢ ʫ ʧʣʘʥʽ ʰʚʠʜʢʦʜʽʾ, ʪʘʢ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʥʦʤʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʦʜʝʣʽ, ʟʦʢʨʝʤʘ ʰʣʷʭʦʤ ʚʢʣʶʯʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ 

ʧʦʛʣʠʙʣʝʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʘʜʘʧʪʠʚʥʘ 

ʽʥʜʝʢʩʘʮʽʷ ʥʝ ʣʠʰʝ ʩʢʦʨʦʯʫʻ ʯʘʩ ʚʽʜʧʦʚʽʜʽ ʥʘ 35ï43 %, ʘ ʡ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻ ʤʝʨʝʞʝʚʽ 

ʚʠʪʨʘʪʠ, ʟʘʣʠʰʘʶʯʠʩʴ ʦʱʘʜʣʠʚʦʶ ʜʦ ʚʠʢʦʨʠʩʪʘʥʦʾ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ. ʋ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʣʘʥʫʻʪʴʩʷ ʽʥʪʝʛʨʫʚʘʪʠ ʚʝʢʪʦʨʥʽ ʪʘ ʩʝʤʘʥʪʠʯʥʽ ʦʟʥʘʢʠ ʫ ʩʢʣʘʜʽ ɻɸɯ, 

ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʟ ʧʽʜʢʨʽʧʣʝʥʥʷʤ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʨʦʛʽʚ 

ʘʜʘʧʪʘʮʽʾ ʡ ʧʝʨʝʚʽʨʠʪʠ ʩʪʽʡʢʽʩʪʴ ʧʽʜ ʯʘʩ ʤʝʨʝʞʝʚʠʭ ʧʦʜʽʣʽʚ. 
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʊɽʍʅʆʃʆɻɯʗ ɺʀɹʆʈʋ ʆʇʊʀʄɸʃʔʅʀʍ 

ʂʆʅʌɯɻʋʈɸʎɯʁ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ʊɽʉʊʋɺɸʅʅʗ 

ɹɸɻɸʊʆʂʆʄʇʆʅɽʅʊʅʀʍ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ 

ʂʦʭʘʥ ʂ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʡ ʧʽʜʪʨʠʤʢʠ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɯʉ) ʻ ʝʬʝʢʪʠʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ. ʉʫʯʘʩʥʽ ɯʉ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʭ 

ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʤʦʜʫʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʷʭ. ɺʥʘʩʣʽʜʦʢ 

ʮʴʦʛʦ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʨʝʩʫʨʩʽʚ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ ʧʦʢʨʠʪʪʷ 

ʪʝʩʪʘʤʠ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʫ ʩʠʩʪʝʤʽ [1]. 

ʇʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʥʘʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʝʨʝʜʦʚʠʱ, ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʩʮʝʥʘʨʽʾʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʮʽʥʥʝ ʪʝʩʪʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʤʝʞʝʥʠʭ 

ʨʝʩʫʨʩʽʚ ð ʯʘʩʫ, ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ ʽʥʞʝʥʝʨʽʚ ʪʦʱʦ [2]. ɿ ʦʛʣʷʜʫ ʥʘ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʮʽʡ ʟʘʧʫʩʢʫ ɯʉ, ʧʦʚʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚʩʽʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʻ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʠʤ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ 

ʦʙʨʘʥʥʷ ʪʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ, ʷʢʽ ʙʫʜʫʪʴ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ 

[3]. 

ɹʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʩʠʩʪʝʤʠ ʯʘʩʪʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ, ʜʝ ʢʦʞʝʥ ʩʝʨʚʽʩ ʤʘʻ ʚʣʘʩʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʚʝʨʩʽʾ ʙʽʙʣʽʦʪʝʢ ʪʘ ʫʤʦʚʠ ʟʘʧʫʩʢʫ. 

ʇʨʠ ʮʴʦʤʫ, ʧʦʚʝʜʽʥʢʘ ʦʜʥʦʛʦ ʩʝʨʚʽʩʫ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ ʽʥʰʦʛʦ. ʅʘʧʨʠʢʣʘʜ, 

ʚʝʨʩʽʷ ʙʘʟʠ ʜʘʥʠʭ ʘʙʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʝʰʫʚʘʥʥʷ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʦʛʦ ʤʦʜʫʣʷ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʚʠʙʽʨ ʢʦʥʬʽʛʫʨʘʮʽʡ ʩʪʘʻ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʦʶ, 

ʘʣʝ ʡ ʤʘʪʝʤʘʪʠʯʥʦʶ ʟʘʜʘʯʝʶ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʙʫʜʦʚʠ ʬʦʨʤʘʣʴʥʦʾ ʤʦʜʝʣʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʙʽʥʘʪʦʨʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʆʜʥʠʤ ʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʻ ʧʦʙʫʜʦʚʘ ʤʘʪʨʠʮʽ ʪʝʩʪʦʚʠʭ 

ʢʦʥʬʽʛʫʨʘʮʽʡ, ʫ ʷʢʽʡ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, 

ʧʘʨʘʤʝʪʨʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʮʝʥʘʨʽʷʤʠ ʪʝʩʪʫʚʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʤʘʪʨʠʮʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ð ʥʘʧʨʠʢʣʘʜ, ʧʦʢʨʠʪʪʷ ʢʨʠʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, 

ʤʘʢʩʠʤʽʟʘʮʽʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʤʽʥʽʤʽʟʘʮʽʷ ʚʘʨʪʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ. 

ʊʘʢʦʞ ʚʨʘʭʦʚʫʶʪʴʩʷ ʽʩʪʦʨʠʯʥʽ ʜʘʥʽ: ʧʦʧʝʨʝʜʥʽ ʜʝʬʝʢʪʠ, ʟʙʦʾ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʧʦʢʘʟʥʠʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʦʱʦ. ʋ ʢʦʤʧʣʝʢʩʽ ʮʝ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʥʘʙʽʨ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ. ʄʘʪʨʠʮʷ ʪʝʩʪʦʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 1. 

 
ʈʠʩ. 1. ʄʘʪʨʠʮʷ ʪʝʩʪʦʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʝʪʦʜʘʭ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʝʚʨʠʩʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʘʭ, ʪʝʦʨʽʾ ʛʨʘʬʽʚ ʽ 



 

 

ʩʠʤʫʣʷʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʙʦʨʫ 

ʢʦʥʬʽʛʫʨʘʮʽʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʜʘʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʽ ʚʦʜʥʦʯʘʩ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʦʢʨʠʪʪʷ [4]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʩʢʦʨʦʪʠʪʠ ʯʘʩ 

ʽ ʨʝʩʫʨʩʠ ʥʘ ʪʝʩʪʫʚʘʥʥʷ, ʘʣʝ ʡ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟʘʚʜʷʢʠ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʧʦʰʫʢʫ ʚʨʘʟʣʠʚʠʭ ʤʽʩʮʴ ʩʠʩʪʝʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʜʘʯʘ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ ʻ ʩʢʣʘʜʥʦʶ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʱʦ ʧʦʻʜʥʫʻ ʟʥʘʥʥʷ ʚ ʛʘʣʫʟʽ 

ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʝʦʨʽʾ ʩʠʩʪʝʤ ʽ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. ɰʾ 

ʚʠʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʇɿ ʥʘ ʝʪʘʧʽ ʨʦʟʛʦʨʪʘʥʥʷ. 
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ʋɼʂ 004.42 

ʉʊʈɸʊɽɻɯʗ ʉʊɺʆʈɽʅʅʗ ʊɸ ʈʆɿɺʀʊʂʋ ʂɸɺôʗʈʅɯ 

ʇʘʣʘʤʘʨʯʫʢ ɸ.ɺ., ɸʬʘʥʘʩʴʻʚʘ ʂ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ʄ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ, ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ 

ʜʠʥʘʤʽʯʥʦʛʦ ʩʪʠʣʶ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʻ ʢʫʣʴʪʫʨʘ 

ʩʧʦʞʠʚʘʥʥʷ ʢʘʚʠ. ʂʘʚôʷʨʥʽ ʩʪʘʶʪʴ ʥʝ ʣʠʰʝ ʤʽʩʮʝʤ ʜʣʷ ʧʨʠʜʙʘʥʥʷ ʥʘʧʦʾʚ, ʘ ʡ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʦʩʪʦʨʦʤ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ, ʨʦʙʦʪʠ, ʥʘʚʯʘʥʥʷ ʪʘ ʚʽʜʧʦʯʠʥʢʫ. ʅʘ 

ʮʴʦʤʫ ʪʣʽ ʟʨʦʩʪʘʻ ʽʥʪʝʨʝʩ ʜʦ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʢʘʚôʷʨʝʥʴ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʙʽʟʥʝʩʫ [1,2]. 

ɺʦʜʥʦʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʚ ʮʴʦʤʫ ʩʝʛʤʝʥʪʽ, ʱʦ 

ʬʦʨʤʫʻ ʧʦʪʨʝʙʫ ʚ ʯʽʪʢʦ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʘʚʦʚʦʛʦ ʙʽʟʥʝʩʫ [3]. ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʨʦʟʨʦʙʢʫ ʝʬʝʢʪʠʚʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʢʘʚôʷʨʥʽ, ʜʘʻ ʟʤʦʛʫ ʢʦʤʧʣʝʢʩʥʦ ʚʨʘʭʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ, 

ʫʧʨʘʚʣʽʥʩʴʢʽ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʽ ʯʠʥʥʠʢʠ, ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʦʚʦʛʦ ʟʘʢʣʘʜʫ ʥʘ ʨʠʥʢʫ [4]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʬʦʨʤʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʘʚôʷʨʥʽ Coffee 

Beans ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ, ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʢʣʶʯʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʘʜʘʧʪʘʮʽʶ ʜʦ 

ʟʘʧʠʪʽʚ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʢʘʚôʷʨʥʽ ʚ ʫʤʦʚʘʭ 

ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʞʠʚʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʮʝʩ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʢʘʚôʷʨʥʽ ʷʢ ʩʫʙôʻʢʪʘ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʧʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ, 

ʟʘʧʫʩʢ, ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ, ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ ʪʘ ʘʜʘʧʪʘʮʽʶ ʜʦ ʫʤʦʚ ʨʠʥʢʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʩʪʨʫʢʪʫʨʠ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʮʠʬʨʦʚʽ ʨʽʰʝʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʧʫʩʢʫ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʢʘʚôʷʨʥʽ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʨʠʥʢʫ ʢʘʚôʷʨʝʥʴ ʫ ʤʽʩʪʽ, ʜʝ ʧʣʘʥʫʻʪʴʩʷ ʚʽʜʢʨʠʪʪʷ Coffee Beans, 
ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʫʨʝʥʪʽʚ, ʬʦʨʤʘʪʽʚ ʟʘʢʣʘʜʽʚ ʽ ʩʧʦʞʠʚʯʠʭ ʫʧʦʜʦʙʘʥʴ; 

¶ ɺʠʟʥʘʯʠʪʠ ʧʦʪʨʝʙʠ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʥʘ ʦʩʥʦʚʽ 
ʦʧʠʪʫʚʘʥʴ ʽ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʜʞʝʨʝʣ; 

¶ ʇʦʙʫʜʫʚʘʪʠ ʜʽʘʛʨʘʤʫ ɻʘʥʪʘ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʝʪʘʧʽʚ ʟʘʧʫʩʢʫ ʢʘʚôʷʨʥʽ, ʩʪʨʦʢʽʚ 
ʚʠʢʦʥʘʥʥʷ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʟʘʜʘʯʘʤʠ; 

¶ ʇʨʦʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʽʶ ʦʩʥʦʚʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ (ʟʘʤʦʚʣʝʥʥʷ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʢʣʽʻʥʪʽʚ, ʧʦʩʪʘʯʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ) ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʜʝʪʘʣʽʟʘʮʽʾ; 

¶ ʉʪʚʦʨʠʪʠ Use Case-ʜʽʘʛʨʘʤʠ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʮʝʥʘʨʽʾʚ ʚʟʘʻʤʦʜʽʾ ʢʣʽʻʥʪʽʚ, 

ʧʝʨʩʦʥʘʣʫ ʪʘ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ; 

¶ ʈʦʟʨʦʙʠʪʠ ʤʦʜʝʣʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ (DFD) ʜʣʷ ʢʣʶʯʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ 
ʟʘʢʫʧʽʚʣʷ ʧʨʦʜʫʢʮʽʾ, ʦʙʨʦʙʢʘ ʟʘʤʦʚʣʝʥʴ ʽ ʢʣʽʻʥʪʩʴʢʘ ʚʟʘʻʤʦʜʽʷ; 

¶ ʇʦʙʫʜʫʚʘʪʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʣʦʛʽʢʠ ʨʦʙʦʪʠ ʮʠʬʨʦʚʦʾ 

ʩʠʩʪʝʤʠ ʢʘʚôʷʨʥʽ; 

¶ ɺʠʢʦʥʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ: ʽʥʚʝʩʪʠʮʽʾ, 
ʚʠʪʨʘʪʠ, ʧʨʠʙʫʪʦʢ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ; 

¶ ʆʧʪʠʤʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʝʨʩʦʥʘʣʫ, ʩʢʣʘʩʪʠ ʛʨʘʬʽʢʠ ʟʤʽʥ ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʥʦʛʦ ʧʦʧʠʪʫ; 

¶ ʈʦʟʨʦʙʠʪʠ ʧʨʠʢʣʘʜ ʢʦʜʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʝʙ ʫ ʧʨʦʜʫʢʪʘʭ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʦʢʫ ʟʘʤʦʚʣʝʥʴ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʘʥʦ ʩʠʩʪʝʤʥʠʡ 

ʘʥʘʣʽʟ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʢʘʚôʷʨʥʽ, ʤʝʪʦʜʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 



 

 

ʤʦʜʝʣʶʚʘʥʥʷ (DFD, UML) ʜʣʷ ʧʦʙʫʜʦʚʠ ʣʦʛʽʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, 

ʘ ʪʘʢʦʞ ʝʣʝʤʝʥʪʠ ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʚʝʩʪʠʮʽʡ, ʧʨʠʙʫʪʢʦʚʦʩʪʽ 

ʪʘ ʪʦʯʢʠ ʙʝʟʟʙʠʪʢʦʚʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʟʚʦʣʠʣʦ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, ʩʪʚʦʨʠʪʠ ʛʨʘʬʽʢʠ ʟʘʧʫʩʢʫ ʪʘ ʟʤʦʜʝʣʶʚʘʪʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʚʟʘʻʤʦʜʽʶ ʽʟ ʟʘʤʦʚʣʝʥʥʷʤʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʽ ʢʣʽʻʥʪʘʤʠ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ʉʬʦʨʤʦʚʘʥʦ ʝʪʘʧʠ ʟʘʧʫʩʢʫ ʢʘʚôʷʨʥʽ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʩʪʨʦʢʽʚ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʩʽʙ 
(ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ɻʘʥʪʘ); 

¶ ʇʦʙʫʜʦʚʘʥʦ Use Case-ʜʽʘʛʨʘʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʟʘʻʤʦʜʽʶ ʢʣʽʻʥʪʘ, ʨʦʙʽʪʥʠʢʘ 

ʽ ʧʽʜʧʨʠʻʤʮʷ ʟ ʚʝʙ-ʩʠʩʪʝʤʦʶ ʢʘʚôʷʨʥʽ; 

¶ ʈʦʟʨʦʙʣʝʥʦ DFD-ʜʽʘʛʨʘʤʠ ʜʣʷ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʟʘʤʦʚʣʝʥʴ, ʟʘʢʫʧʽʚʣʽ ʧʨʦʜʫʢʮʽʾ 

ʪʘ ʦʙʨʦʙʢʠ ʚʽʜʛʫʢʽʚ ʢʣʽʻʥʪʽʚ; 

¶ ʉʪʚʦʨʝʥʦ UML-ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʣʦʛʽʢʫ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʦʙʣʽʢʫ 

ʧʨʦʜʫʢʪʽʚ; 

¶ ɿʜʽʡʩʥʝʥʦ ʬʽʥʘʥʩʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʨʪʦʚʠʭ ʚʠʪʨʘʪ, ʱʦʤʽʩʷʯʥʠʭ ʜʦʭʦʜʽʚ, 
ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʪʘ ʪʦʯʢʠ ʙʝʟʟʙʠʪʢʦʚʦʩʪʽ; 

¶ ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʬʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 
ʧʽʜʨʘʭʫʥʦʢ ʧʦʪʨʝʙ ʫ ʧʨʦʜʫʢʪʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʤʦʚʣʝʥʴ ʥʘ ʜʝʥʴ; 

¶ ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ CRM-ʩʠʩʪʝʤʠ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ 

ʢʣʽʻʥʪʽʚ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʣʦʷʣʴʥʦʩʪʽ [3]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʦ ʟʘʧʫʩʪʠʪʠ ʢʘʚôʷʨʥʶ Coffee 

Beans, ʘʣʝ ʡ ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʫ ʜʣʷ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʙʽʟʥʝʩʫ, ʟʤʝʥʰʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʾ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ [4]. 

ɺʠʩʥʦʚʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʩʪʨʘʪʝʛʽʶ ʩʪʚʦʨʝʥʥʷ ʢʘʚôʷʨʥʽ 

Coffee Beans, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʙʽʟʥʝʩ-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ DFD- ʽ UML-ʜʽʘʛʨʘʤ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʽ ʣʦʛʽʢʠ ʩʠʩʪʝʤʠ, ʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʇʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʪʨʘʪʝʛʽʾ ʟʘʙʝʟʧʝʯʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʢʘʚôʷʨʥʽ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʠʥʢʫ ʪʘ ʩʧʨʠʷʪʠʤʝ ʾʾ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ [1,2]. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Poster POS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çɹʽʟʥʝʩ-ʧʣʘʥ ʢʘʚ'ʷʨʥʽ ʫ 2025 ʨʦʮʽ - 

ʧʨʠʢʣʘʜ ʽʟ ʨʦʟʨʘʭʫʥʢʘʤʠè ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://joinposter.com/ua/post/biznes-plan-

kavyarni?utm_source= (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

2. ɹʽʟʥʝʩ-ʧʣʘʥ ʢʘʚ'ʷʨʥʽ: ʧʨʠʢʣʘʜ ʽʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʫ 2024 ʨʦʮʽ. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://smartcafe.com.ua/infocentr/biznes-plan-kavyarni-priklad-

iz-rozrahunkami?utm_source= (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

3. ɹʽʟʥʝʩ-ʧʣʘʥ ʪʘ ʯʝʢ ʣʠʩʪ: ʷʢ ʚʽʜʢʨʠʪʠ ʢʘʚ'ʷʨʥʶ ʚ ʋʢʨʘʾʥʽ ʟ ʥʫʣʷ. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  https://proriat.com/uk/biznes-plan-ta-chek-list-yak-

vidkriti -kavyarnyu-v-ukrayini-z-nulya/?utm_source= (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʢʘʚ'ʷʨʥʽ. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://naukam.triada.in.ua/index.php/ko 12 nferentsiji/55-

dvadtsyat-p-yata-vseukrajinska-praktichno-piznavalna-internet-konferentsiya/645-

doslidzhennya-metodiv-optimizatsiji-biznes-protsesiv-kav-yarni?utm_source= (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 16.04.2025). 
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ʋɼʂ 004.8 

ʄɽʊʆɼ ʂʃɸʉʀʌɯʂɸʎɯɰ ʌɸɿ ʈʆɿɺʀʊʂʋ ʇʐɽʅʀʎɯ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ʂʆʄʇôʖʊɽʈʅʆɻʆ ɿʆʈʋ 

ʂʘʯʤʘʨʩʴʢʠʡ ʆ. ɯ., ɻʦʣʫʙ ɹ. ʃ. 

BBCH ð ʮʝ ʤʽʞʥʘʨʦʜʥʘ ʫʥʽʬʽʢʦʚʘʥʘ ʰʢʘʣʘ, ʷʢʘ ʦʧʠʩʫʻ ʬʝʥʦʣʦʛʽʯʥʽ ʬʘʟʠ ʨʦʩʪʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 00 (ʧʨʦʨʦʩʪʘʥʥʷ) ʜʦ 99 (ʧʦʚʥʘ ʟʨʽʣʽʩʪʴ). ɼʣʷ 

ʟʝʨʥʦʚʠʭ, ʟʦʢʨʝʤʘ ʧʰʝʥʠʮʽ, ʩʚʦʻʯʘʩʥʝ ʪʘ ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʾ ʬʘʟʠ ʟʘ ʰʢʘʣʦʶ BBCH 

ʻ ʢʨʠʪʠʯʥʠʤ ʟ ʧʦʛʣʷʜʫ ʘʛʨʦʪʝʭʥʽʢʠ ð ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʤʝʥʪʽʚ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, 

ʦʙʨʦʙʢʠ ʟʘʩʦʙʘʤʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʘ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ [1]. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʽʟʫʘʣʴʥʽʡ ʦʮʽʥʮʽ ʬʘʭʽʚʮʷʤʠ, ʷʢʘ ʻ 

ʪʨʫʜʦʤʽʩʪʢʦʶ, ʩʫʙôʻʢʪʠʚʥʦʶ ʪʘ ʩʭʠʣʴʥʦʶ ʜʦ ʧʦʭʠʙʦʢ [2]. ʅʘʪʦʤʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ), ʟʦʢʨʝʤʘ ʤʝʪʦʜʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʚʽʜʢʨʠʚʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʻ 

ʙʘʛʘʪʦʢʣʘʩʦʚʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʬʘʟ ʨʦʟʚʠʪʢʫ ʧʰʝʥʠʮʽ ʥʘ ʦʩʥʦʚʽ ʚʽʟʫʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟ ʨʦʩʪʫ ʧʰʝʥʠʮʽ ʜʦʟʚʦʣʷʻ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ. ɿʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʦʙʨʘʞʝʥʴ ʥʝʡʨʦʤʝʨʝʞʽ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʬʘʟʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ, ʱʦ 

ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʦʙ'ʻʢʪʠʚʥʠʤ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʠʤ. ʂʨʽʤ ʪʦʛʦ, ʧʦʻʜʥʘʥʥʷ ʐɯ ʟ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʪʦʯʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ. 

ʇʦʧʨʠ ʚʠʩʦʢʫ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟ ʨʦʩʪʫ, ʥʘ ʩʴʦʛʦʜʥʽ 

ʽʩʥʫʻ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʝʥʦʣʦʛʽʯʥʠʭ ʩʪʘʜʽʡ 

ʧʰʝʥʠʮʽ ʟʘ ʰʢʘʣʦʶ BBCH ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ Wikifarmer, ʫ ʷʢʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʘʟ ʨʦʩʪʫ ʧʰʝʥʠʮʽ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʟʚʠʪʢʫ ʟʚʠʯʘʡʥʦʾ ʧʰʝʥʠʮʽ (Triticum aestivum L.) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (DSS), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ. ɿʦʢʨʝʤʘ, ʫ ʨʦʙʦʪʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʥʘʢʦʧʠʯʝʥʽ ʪʝʧʣʦʚʽ ʦʜʠʥʠʮʽ (Growing Degree 

Days, GDD) ʪʘ ʬʦʪʦʧʝʨʽʦʜ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʜʽʡ ʨʦʩʪʫ ʟʘ ʰʢʘʣʦʶ BBCH. ʊʝʩʪʫʚʘʥʥʷ 

ʤʦʜʝʣʽ ʥʘ ʰʝʩʪʠ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʚ ɯʪʘʣʽʾ ʧʦʢʘʟʘʣʦ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 66%, ʦʩʦʙʣʠʚʦ 

ʜʣʷ ʢʨʠʪʠʯʥʠʭ ʬʘʟ, ʪʘʢʠʭ ʷʢ ʚʠʭʽʜ ʫ ʪʨʫʙʢʫ (BBCH 41) ʪʘ ʮʚʽʪʽʥʥʷ (BBCH 65), ʱʦ ʻ 

ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʪʘ ʧʝʩʪʠʮʠʜʽʚ [3]. 

ɼʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʘʟ ʨʦʩʪʫ ʧʰʝʥʠʮʽ ʟʘ ʰʢʘʣʦʶ BBCH ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʟʦʨʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʧʽʜʭʽʜ: 

1. ɿʙʽʨ ʽ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʜʘʥʠʭ. ʌʦʨʤʫʻʪʴʩʷ ʥʘʙʽʨ ʟʦʙʨʘʞʝʥʴ ʧʰʝʥʠʮʽ ʫ ʬʘʟʘʭ 

BBCH 10ï30, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʢʫʪʽʚ ʟʡʦʤʢʠ, ʯʘʩʫ ʜʦʙʠ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 

ɿʦʙʨʘʞʝʥʥʷ ʛʨʫʧʫʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʠ ʬʘʟ (ʥʘʧʨ., BBCH 10ï12, 13ï15), ʱʦ ʟʤʝʥʰʫʻ 

ʧʦʭʠʙʢʠ ʯʝʨʝʟ ʥʝʯʽʪʢʽʩʪʴ ʤʝʞ ʤʽʞ ʩʪʘʜʽʷʤʠ. 

2. ɸʥʦʪʘʮʽʷ ʜʘʥʠʭ: ɼʣʷ ʢʦʞʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʨʫʯʥʫ ʘʙʦ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦ 

ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʬʘʟʦʚʘ ʤʽʪʢʘ. ʈʦʟʤʽʪʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʫʯʘʩʪʶ ʘʛʨʦʥʦʤʽʚ 

ʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʟʫʘʣʴʥʠʭ ʢʨʠʪʝʨʽʷʭ ʰʢʘʣʠ BBCH. 

3. ɺʠʜʽʣʝʥʥʷ ʟʦʥʠ ʽʥʪʝʨʝʩʫ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʘʣʛʦʨʠʪʤ ʦʙôʻʢʪʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ 

(ʥʘʧʨʠʢʣʘʜ, YOLOv8 ʘʙʦ Contour-Based Filtering), ʷʢʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʻ 

ʦʙʣʘʩʪʴ, ʱʦ ʤʽʩʪʠʪʴ ʮʽʣʴʦʚʠʡ ʦʙôʻʢʪ ð ʢʦʣʦʩʩʷ, ʚʫʟʦʣ ʢʫʱʽʥʥʷ, ʣʠʩʪʦʚʫ ʤʘʩʫ 

ʪʦʱʦ. ɿʘ ʧʦʪʨʝʙʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʣʴʦʨʦʚʘ ʩʝʛʤʝʥʪʘʮʽʷ ʫ ʧʨʦʩʪʦʨʽ HSV ʜʣʷ 

ʚʽʜʜʽʣʝʥʥʷ ʧʰʝʥʠʮʽ ʚʽʜ ʬʦʥʫ. 

4. ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ. ɿʦʥʘ ʽʥʪʝʨʝʩʫ ʤʘʩʰʪʘʙʫʻʪʴʩʷ ʜʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʤʽʨʫ 

(ʥʘʧʨʠʢʣʘʜ, 224Ĭ224 ʧʽʢʩʝʣʽ), ʥʦʨʤʘʣʽʟʫʻʪʴʩʷ ʟʘ ʧʽʢʩʝʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, 

ʧʽʜʜʘʻʪʴʩʷ ʘʫʛʤʝʥʪʘʮʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ. 



 

 

5. ʅʘʚʯʘʥʥʷ ʤʦʜʝʣʽ. ɼʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʛʦʨʪʢʦʚʘ ʥʝʡʨʦʥʥʘ 

ʤʝʨʝʞʘ ʟ ʦʧʪʠʤʽʟʦʚʘʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ (ʥʘʧʨʠʢʣʘʜ, MobileNet ʘʙʦ EfficientNet). 

ʅʘʚʯʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʬʫʥʢʮʽʾ ʚʪʨʘʪ ʢʨʦʩ-ʝʥʪʨʦʧʽʾ. ʅʘ ʚʠʭʦʜʽ ð 

softmax-ʨʦʟʧʦʜʽʣ ʧʦ ʢʣʘʩʘʭ BBCH, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʦʪʨʠʤʘʪʠ ʢʣʘʩ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ, ʘ ʡ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʥʝʚʧʝʚʥʝʥʦʩʪʽ ʤʦʜʝʣʽ. 

6. ɺʘʣʽʜʘʮʽʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ. ʊʝʩʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʚʽʜʢʣʘʜʝʥʽʡ ʚʠʙʽʨʮʽ. 

ʆʩʥʦʚʥʽ ʤʝʪʨʠʢʠ ð ʪʦʯʥʽʩʪʴ, ʧʦʚʥʦʪʘ, F1-ʤʽʨʘ. ʇʨʠ ʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʤʦʜʝʣʴ ʽʥʪʝʛʨʫʻʪʴʩʷ ʫ ʩʠʩʪʝʤʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʘʙʦ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʦʣʽʚ ʟ ʧʦʜʘʣʴʰʠʤ ʧʨʘʢʪʠʯʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟ ʨʦʩʪʫ ʧʰʝʥʠʮʽ ʟʘ ʰʢʘʣʦʶ BBCH ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʱʦ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʘʢʪʠʢ. ʆʜʥʘʢ, ʽʩʥʫʶʯʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʦʜʝʣʝʡ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʘʟ ʨʦʟʚʠʪʢʫ ʧʰʝʥʠʮʽ ʟʘ ʰʢʘʣʦʶ BBCH ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʦʮʽʥʢʠ, 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʛʨʦʥʦʤʽʯʥʠʭ ʧʨʘʢʪʠʢ ʽ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʌʘʟʠ ʨʦʟʚʠʪʢʫ ʟʝʨʥʦʚʠʭ ʟʘ BBCH ʪʘ ʦʧʪʠʤʘʣʴʥʽ ʧʝʨʽʦʜʠ ʜʦʛʣʷʜʫ. 

SuperAgronom.  

URL: https://superagronom.com/cards/fazi-rozvitku-zernovih-za-bbch-ta-optimalni-peri-id28835 

2. ʌʘʟʠ ʨʦʟʚʠʪʢʫ ʟʝʨʥʦʚʠʭ ʽ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ. Agronom. 

 URL: https://www.agronom.com.ua/fazy-rozvytku-zernovyh-i-protses-formuvannya-vrozhayu 

Vignati A. AI-Powered Wheat Growth Prediction Using the BBCH Scale for Better Crop 

Management. Wikifarmer. 2025. URL: https://wikifarmer.com/library/en/article/ai-powered-

wheat-growth-prediction-using-the-bbch-scale-for-better-crop-management
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ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɼʃʗ ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ 

ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ʇʈʀ ɺʀʈʆʑʋɺɸʅʅɯ ɿɽʈʅʆɺʀʍ ʂʋʃʔʊʋʈ 

ʃʝʥʜʻʣ ʄ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥ ̫ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʶʪʴ ʧʨʦʮʝʩʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ 

ʢʝʨʽʚʥʠʮʪʚʫ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʝʡ ʧʨʦʮʝʩ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɿ ʨʦʟʚʠʪʢʦʤ ʣʶʜʩʪʚʘ ʩʫʯʘʩʥʠʡ ʩʚʽʪ ʟʘʨʘʟ ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. ʄʘʡʞʝ ʫ ʚʩʽʭ ʥʘʧʨʷʤʢʘʭ ʥʘʰʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʦʥʠ 

ʟʘʡʤʘʶʪʴ ʢʣʶʯʦʚʝ ʤʽʩʮʝ ʪʘ ʜʦʧʦʤʘʛʘʶʪʴ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʫ ʥʘʰʠʭ ʧʦʚʩʷʢʜʝʥʥʠʭ 

ʘʢʪʠʚʥʦʩʪʷʭ. ʅʘʨʘʟʽ ʚʩʷ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʨʦʥʽʚ, ʨʦʙʦʪʽʚ, 

ʜʘʪʯʠʢʽʚ, ʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʰʚʠʜʰʠʪʠ ʪʘ 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʯʠ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. 

ʉʘʤʝ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʘ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʚ ʮʽʣʦʤʫ ʟʘʡʤʘʻ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʫ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʟʙʽʣʴʰʫʻ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʜʝʨʞʙʶʜʞʝʪʫ ʢʨʘʾʥʠ, ʾʾ ʧʦʢʘʟʥʠʢ ɺɺʇ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʧʦʢʨʘʱʫʻ 

ʨʽʚʝʥʴ ʞʠʪʪʷ ʣʶʜʝʡ. ʋ ʮʽʡ ʛʘʣʫʟʽ ʚʘʞʣʠʚʠʤ ʚʠʩʪʫʧʘʻ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ɯʟ 

ʚʧʣʠʚʦʤ ʩʫʯʘʩʥʦʩʪʽ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʪʘʢʦʞ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʩʘʤʝ ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʚʩʽʭ ʫʤʦʚ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ. ʇʽʜ ʯʘʩ ʨʦʩʪʫ ʨʦʩʣʠʥ ʚʘʞʣʠʚʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʪʘ ʟʘʩʦʙʽʚ ʜʣʷ 

ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ɺʩʽ ʮʽ ʬʘʢʪʦʨʠ ʜʦʩʠʪʴ ʨʽʟʥʦʪʠʧʥʽ, 

ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʮʝʩʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʊʦʤʫ ʜʠʚʣʷʯʠʩʴ 

ʥʘ ʟʛʘʜʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʠʩʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʘʞʣʠʚʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʊʘʢʽ ʨʦʟʨʦʙʣʝʥʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʢʣʶʯʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʜʘʥʠʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʚʨʦʞʘʡʥʽʩʪʴ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʉʇʇʈ, ʷʢʘ ʚʢʣʶʯʘʻ ʚʫʟʣʠ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʡ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚʫʟʦʣ ʜʣʷ ʘʛʨʦʥʦʤʽʚ ʽ ʢʝʨʽʚʥʠʢʽʚ ʛʦʩʧʦʜʘʨʩʪʚ. 



 

 

 
ʈʠʩ. 1 ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ (ʉɼ), ʷʢʝ 

ʜʦʟʚʦʣʷʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ, ʘʛʨʝʛʘʮʽʶ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʫ ʨʽʟʥʠʭ ʨʦʟʨʽʟʘʭ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʧʦʚʥʝʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʢʦʨʠʩʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ OLAP ʽ Data Mining. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʽʞ, ʥʘʧʨʠʢʣʘʜ, ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ, ʩʪʘʥʦʤ ˇʨʫʥʪʫ, 

ʢʽʣʴʢʽʩʪʶ ʰʢʽʜʥʠʢʽʚ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʫʨʦʞʘʡʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʉʇʇʈ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ OLAP ʪʘ Data Mining ʫ ʧʨʦʮʝʩʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʜʘʻ ʟʤʦʛʫ ʘʛʨʦʚʠʨʦʙʥʠʢʘʤ ʧʝʨʝʛʣʷʥʫʪʠ ʩʪʨʘʪʝʛʽʶ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 
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ʉɽʂʎɯʗ 2. ʊɽʍʅʆʃʆɻɯɰ ʈʆɿʈʆɹʂʀ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʊɸ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʋʇʈɸɺʃʗʖʏʀʍ ʉʀʉʊɽʄ 

ʋɼʂ 004.738.5 

ɸʅɸʃɯɿ ɯʉʅʋʖʏʀʍ ʈɯʐɽʅʔ ɼʃʗ ʇɯɼʊʈʀʄʂʀ ʃʖɼɽʁ ɯɿ ɺɸɼɸʄʀ 

ɿʆʈʋ 

ʂʦʥʠʢ ʈ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʷʨʽʥʦʚʘ ʖ.ɭ. 

ʇʨʦʙʣʝʤʘ ʧʽʜʪʨʠʤʢʠ ʣʶʜʝʡ ʽʟ ʚʘʜʘʤʠ ʟʦʨʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʚ ʩʫʯʘʩʥʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ, ʘʜʞʝ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʟ ʯʘʩʪʢʦʚʦʶ ʘʙʦ ʧʦʚʥʦʶ ʚʪʨʘʪʦʶ ʟʦʨʫ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ 

ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʩʦʪʥʽ ʤʽʣʴʡʦʥʽʚ 

ʣʶʜʝʡ ʤʘʶʪʴ ʨʽʟʥʽ ʧʦʨʫʰʝʥʥʷ ʟʦʨʫ, ʷʢʽ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʶʪʴ ʾʭ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ. 

ʆʙʤʝʞʝʥʥʷ ʟʦʨʫ ʩʪʚʦʨʶʻ ʯʠʩʣʝʥʥʽ ʪʨʫʜʥʦʱʽ ʧʨʠ ʩʧʨʠʡʥʷʪʪʽ ʽʥʬʦʨʤʘʮʽʾ, 

ʩʧʽʣʢʫʚʘʥʥʽ, ʦʨʽʻʥʪʘʮʽʾ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʚʠʢʦʥʘʥʥʽ ʱʦʜʝʥʥʠʭ ʟʘʚʜʘʥʴ. ʃʶʜʠ ʟ ʚʘʜʘʤʠ ʟʦʨʫ 

ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʙʘʨ'ʻʨʘʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʚʝʙ-ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ ʧʝʨʝʩʫʚʘʥʥʽ ʫ ʥʝʟʥʘʡʦʤʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʉʘʤʝ ʪʦʤʫ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟ ʚʘʜʘʤʠ 

ʟʦʨʫ ʝʬʝʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ, ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʩʚʦʛʦ ʞʠʪʪʷ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʽʰʝʥʥʷ, ʱʦ 

ʦʭʦʧʣʶʶʪʴ ʪʘʢʽ ʥʘʧʨʷʤʠ: 

-  ʧʨʠʩʪʨʦʾ ʜʣʷ ʦʟʚʫʯʫʚʘʥʥʷ ʪʝʢʩʪʫ ʪʘ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ; 

-  ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʪʘ ʦʙ'ʻʢʪʽʚ; 

-  ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʥʘʚʽʛʘʮʽʾ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʝʜʤʝʪʽʚ; 

-  ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʛʘʜʞʝʪʠ ʪʘ ʨʦʟʫʤʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

-  ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʟ ʥʠʭ: 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʯʠʪʘʥʥʷ ʟ ʝʢʨʘʥʘ (Screen Readers) ï ʮʝ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʦʛʨʘʤʠ, ʱʦ ʦʟʚʫʯʫʶʪʴ ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʝʢʨʘʥʘ ʢʦʤʧôʶʪʝʨʘ ʘʙʦ 

ʩʤʘʨʪʬʦʥʘ:NVDA (ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʣʷ Windows),JAWS (Windows),V oiceOver (Apple), 

TalkBack (Android) ʪʘ ʽʥʰʽ; 

ʧʨʠʩʪʨʦʾ, ʷʢʽ ʚʠʚʦʜʷʪʴ ʪʝʢʩʪ ʫ ʬʦʨʤʘʪʽ ʰʨʠʬʪʫ ɹʨʘʡʣʷ, ʜʘʶʯʠ ʟʤʦʛʫ çʯʠʪʘʪʠè 

ʽʥʬʦʨʤʘʮʽʶ ʧʘʣʴʮʷʤʠ(HumanWare Brailliant, Focus Blue Braille Display, Orbit Reader); 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʪʘ ʦʟʚʫʯʫʚʘʥʥʷ (OCR + Speech)  ʜʘʶʪʴ ʟʤʦʛʫ 

ʩʢʘʥʫʚʘʪʠ ʪʝʢʩʪ ʟ ʧʘʧʝʨʦʚʠʭ ʜʞʝʨʝʣ ʪʘ ʦʟʚʫʯʫʚʘʪʠ ʡʦʛʦ(Seeing AI (Microsoft), KNFB 

Reader,Google Lookout); 

ʩʧʝʮʽʘʣʴʥʽ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʤʘʶʪʴ ʬʫʥʢʮʽʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʨʝʜʤʝʪʽʚ, ʪʝʢʩʪʫ, 

ʢʦʣʴʦʨʽʚ ʘʙʦ ʣʶʜʝʡ(Be My Eyes, Envision AI, Supersense) ʪʘ ʚʝʙ ʩʘʡʪʠ ( ʘʜʘʧʪʦʚʘʥʠʡ ʚʝʙ-

ʩʘʡʪ ʋʢʨʟʘʣʽʟʥʠʮʽ); 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʥʘʚʽʛʘʮʽʾ- ʧʨʠʩʪʨʦʾ ʪʘ ʜʦʜʘʪʢʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʧʨʦʩʪʦʨʽ(Smart Cane (ʨʦʟʫʤʥʘ ʪʨʦʩʪʠʥʘ),GPS-ʥʘʚʽʛʘʪʦʨʠ ʜʣʷ ʥʝʟʨʷʯʠʭ, 

Aira (ʜʠʩʪʘʥʮʽʡʥʘ ʜʦʧʦʤʦʛʘ ʫ ʥʘʚʽʛʘʮʽʾ)). 

ʈʦʟʛʣʷʥʫʪʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʥʝʜʦʣʽʢʠ ʜʚʦʭ ʧʨʠʢʣʘʜʽʚ: ʤʦʙʽʣʴʥʦʛʦ 

ʜʦʜʘʪʢʫ Be My Eyes ʽ ʘʜʘʧʪʦʚʘʥʦʛʦ ʚʝʙ-ʩʘʡʪʫ ʋʢʨʟʘʣʽʟʥʠʮʽ. 

Be My Eyes ̒  ʤʦʙʽʣʴʥʠʤ ʜʦʜʘʪʢʦʤ ʜʣʷ ʚʽʜʜʘʣʝʥʦʾ ʜʦʧʦʤʦʛʠ ʯʝʨʝʟ ʚʽʜʝʦʟʚ'ʷʟʦʢ. ʁʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚʢʣʶʯʘʻ:  ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʣʦʩʦʚʠʭ ʢʦʤʘʥʜ ʜʣʷ ʥʘʚʽʛʘʮʽʾ; ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʝʦʟʚ'ʷʟʢʫ ʟ ʚʦʣʦʥʪʝʨʦʤ ʦʜʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ; ʜʦʧʦʤʦʛʫ ʚ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʪʝʢʩʪʫ, ʢʦʣʴʦʨʽʚ 

ʪʘ ʧʨʝʜʤʝʪʽʚ. 

ʇʝʨʝʚʘʛʠ Be My Eyes: ʥʝʛʘʡʥʘ ʜʦʧʦʤʦʛʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; ʛʣʦʙʘʣʴʥʘ ʩʧʽʣʴʥʦʪʘ 

ʚʦʣʦʥʪʝʨʽʚ; ʧʨʦʩʪʠʡ ʽʥʪʝʨʬʝʡʩ, ʘʜʘʧʪʦʚʘʥʠʡ ʜʣʷ ʣʶʜʝʡ ʽʟ ʚʘʜʘʤʠ ʟʦʨʫ. ʅʝʜʦʣʽʢʠ: 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʚʦʣʦʥʪʝʨʽʚ; ʚʽʜʩʫʪʥʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʟʚʫʯʝʥʥʷ ʢʦʥʪʝʥʪʫ. 



 

 

ɺʝʙ-ʩʘʡʪ ʋʢʨʟʘʣʽʟʥʠʮʽ ʘʜʘʧʪʦʚʘʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʣʶʜʝʡ ʽʟ 

ʚʘʜʘʤʠ ʟʦʨʫ. ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ: ʚʠʙʽʨ ʰʨʠʬʪʫ ʪʘ ʢʦʣʴʦʨʫ; ʽʥʪʝʛʨʘʮʽʷ ʟʽ ʩʢʨʽʥʨʽʜʝʨʘʤʠ ʜʣʷ 

ʦʟʚʫʯʝʥʥʷ ʪʝʢʩʪʫ; ʩʧʨʦʱʝʥʘ ʥʘʚʽʛʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʘʪʫʨʠ. 

ʇʝʨʝʚʘʛʠ ʚʝʙ-ʩʘʡʪʫ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ; ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ; ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ WCAG 2.1. ʅʝʜʦʣʽʢʠ: ʦʙʤʝʞʝʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʥʦʚʥʦʶ ʚʝʨʩʽʻʶ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʘʥʜʘʨʪʘʤ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ Be My Eyes ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʜʦʧʦʤʦʛʫ 

ʯʝʨʝʟ ʣʶʜʩʴʢʫ ʚʟʘʻʤʦʜʽʶ, ʪʦʜʽ ʷʢ ʩʘʡʪ ʋʢʨʟʘʣʽʟʥʠʮʽ ʧʽʜʪʨʠʤʫʻ ʩʘʤʦʩʪʽʡʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʈʦʟʨʦʙʢʘ ʚʣʘʩʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʣʶʜʝʡ ʟ ʚʘʜʘʤʠ ʟʦʨʫ ʜʦʟʚʦʣʷʻ ʦʙ'ʻʜʥʘʪʠ ʥʘʡʢʨʘʱʽ 

ʘʩʧʝʢʪʠ ʷʢ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʜʦʧʦʤʦʛʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ (ʷʢ ʫ Be My Eyes), ʪʘʢ ʽ 

ʘʚʪʦʥʦʤʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ʽʥʬʦʨʤʘʮʽʾ (ʷʢ ʥʘ ʘʜʘʧʪʦʚʘʥʦʤʫ ʩʘʡʪʽ ʋʢʨʟʘʣʽʟʥʠʮʽ). 

ʇʦʻʜʥʘʥʥʷ ʧʝʨʝʚʘʛ ʚʠʛʣʷʜʘʻ ʪʘʢ: ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʧʦʤʦʛʠ -ʟʘʚʜʷʢʠ 

ʚʙʫʜʦʚʘʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʣʝʥʥʷ, ʦʟʚʫʯʝʥʥʷ 

ʪʝʢʩʪʫ, ʘʥʘʣʽʟ ʚʤʽʩʪʫ ʩʪʦʨʽʥʢʠ) ʢʦʨʠʩʪʫʚʘʯ ʟ ʚʘʜʘʤʠ ʟʦʨʫ ʤʦʞʝ ʦʪʨʠʤʫʚʘʪʠ ʧʽʜʪʨʠʤʢʫ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ (ʚʦʣʦʥʪʝʨʽʚ);ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʘ ʚʟʘʻʤʦʜʽʷ - 

ʩʠʩʪʝʤʘ ʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦʙʪʦ ʟʤʽʥʶʚʘʪʠ 

ʨʦʟʤʽʨ ʽ ʪʠʧ ʰʨʠʬʪʫ, ʢʦʣʴʦʨʦʚʫ ʛʘʤʫ, ʨʽʚʝʥʴ ʢʦʥʪʨʘʩʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʘʣʘʰʪʦʚʫʚʘʪʠ 

ʧʦʚʝʜʽʥʢʫ ʛʦʣʦʩʦʚʦʛʦ ʘʩʠʩʪʝʥʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʧʦʜʦʙʘʥʴ; ʜʦʩʪʫʧʥʽʩʪʴ  - ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʨʽʰʝʥʴ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʣʶʜʩʴʢʦʛʦ ʨʝʩʫʨʩʫ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʨʘʮʶʚʘʪʠʤʝ ʫ 

ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʛʘʡʥʫ ʜʦʧʦʤʦʛʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ; 

ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ - ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, 

ʛʦʣʦʩʦʚʫ ʥʘʚʽʛʘʮʽʶ ʧʦ ʚʩʴʦʤʫ ʩʘʡʪʫ, ʽʥʪʝʛʨʘʮʽʶ ʟ ʢʘʨʪʘʤʠ, ʘʚʪʦʤʘʪʠʯʥʝ ʟʯʠʪʫʚʘʥʥʷ 

ʚʘʞʣʠʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʯʠ ʧʽʜʢʘʟʦʢ ʥʘ ʩʪʦʨʽʥʮʽ; ʫʥʽʬʽʢʦʚʘʥʠʡ ʜʦʩʪʫʧ - ʧʦʻʜʥʘʥʥʷ 

ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ, ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʫʜʽʦ ʩʫʧʨʦʚʦʜʫ ʩʪʚʦʨʶʻ ʻʜʠʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʜʽʾ ʥʘ ʩʘʡʪʽ: ʚʽʜ 

ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʴ ʯʠ ʨʝʻʩʪʨʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʣʶʜʝʡ ʽʟ ʚʘʜʘʤʠ ʟʦʨʫ ʥʝ ʣʠʰʝ 

ʩʧʨʠʷʻ ʾʭʥʽʡ ʩʦʮʽʘʣʴʥʽʡ ʘʜʘʧʪʘʮʽʾ, ʘ ʡ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽʥʢʣʶʟʠʚʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʜʝ ʢʦʞʥʘ ʣʶʜʠʥʘ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʽʟʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʤʘʪʠʤʝ ʨʽʚʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʦʙʪʦ, ʚʣʘʩʥʝ ʨʽʰʝʥʥʷ ʥʝ 

ʣʠʰʝ ʦʙ'ʻʜʥʘʻ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ, ʘʣʝ ʡ ʫʩʫʥʝ ʾʭʥʽ ʥʝʜʦʣʽʢʠ ð ʟʨʦʙʠʪʴ 

ʧʽʜʪʨʠʤʢʫ ʥʝʟʘʣʝʞʥʦʶ ʚʽʜ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʽ ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʽʥʢʣʶʟʠʚʥʦʩʪʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Be My Eyes. URL: https://www.bemyeyes.com/ 

2. ʋʢʨʟʘʣʽʟʥʠʮʷ. ʆʬʽʮʽʡʥʠʡ ʚʝʙʩʘʡʪ. URL: https://www.uz.gov.ua/ 

3. Web Content Accessibility Guidelines (WCAG) 2.1. URL: 

https://www.w3.org/TR/WCAG21/ 

4. Artificial Intelligence for Accessibility. URL: https://www.microsoft.com/en-us/ai/ai-

for-accessibility 

  



 

 

ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ɼʃʗ ʐʀʌʈʋɺɸʅʅʗ ʊɸ 

ɼɽʐʀʌʈʋɺɸʅʅʗ ɼɸʅʀʍ 

ʉʪʘʨʦʚʽʪ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚ ʷʢʦʤʫ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʚʩʽʭ ʩʬʝʨʘʭ 

ʞʠʪʪʷ, ʧʠʪʘʥʥʷ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʂʦʞʥʦʛʦ ʜʥʷ 

ʧʝʨʝʜʘʶʪʴʩʷ ʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʩʝʨʝʜ ʷʢʠʭ ʪʘʢʦʞ ʻ ʢʦʥʬʽʜʝʥʮʽʡʥʽ 

ʪʘ ʦʩʦʙʠʩʪʽ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʾ ʙʝʟʧʝʢʠ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʩʧʦʩʦʙʽʚ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʜʝʰʠʬʨʫʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʜʝʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʚʽʜʢʨʠʪʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʟʘʰʠʬʨʦʚʘʥʠʡ ʚʠʛʣʷʜ, ʷʢʠʡ ʥʝʤʦʞʣʠʚʦ 

ʧʨʦʯʠʪʘʪʠ ʙʝʟ ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʣʶʯʘ ʰʠʬʨʫʚʘʥʥʷ. ɺʦʜʥʦʯʘʩ, ʜʝʰʠʬʨʫʚʘʥʥʷ ʜʘʻ 

ʟʤʦʛʫ ʚʽʜʥʦʚʠʪʠ ʧʦʯʘʪʢʦʚʠʡ ʚʠʛʣʷʜ ʜʘʥʠʭ ʜʣʷ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʘ 

ʩʠʩʪʝʤʘ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʚ ʩʬʝʨʘʭ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, 

ʙʘʥʢʽʚʩʴʢʠʭ ʩʠʩʪʝʤ, ʟʘʭʠʱʝʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʦʱʦ. 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʘʣʛʦʨʠʪʤʽʚ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. ɼʣʷ ʚʠʙʦʨʫ ʧʽʜʭʦʜʷʱʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʟʘ ʾʭ ʩʢʣʘʜʥʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ, ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ, 

ʙʝʟʧʝʮʽ, ʨʝʩʫʨʩʦʤʽʩʪʢʦʩʪʽ, ʧʝʨʝʚʘʛʘʤʠ ʪʘ ʥʝʜʦʣʽʢʘʤʠ. 

ɸʣʛʦʨʠʪʤʠ ʪʘ ʾʭ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ: 

¶ XOR ï ʂʦʞʝʥ ʙʽʪ ʪʝʢʩʪʫ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʢʣʶʯʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ 

XOR (^). 

¶ AES ï ɼʘʥʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʙʣʦʢʠ ʧʦ 128 ʙʽʪʽʚ. ʂʦʞʝʥ ʙʣʦʢ ʧʨʦʭʦʜʠʪʴ ʩʝʨʽʶ 

ʨʘʫʥʜʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʧʽʜʩʪʘʥʦʚʢʠ, ʧʝʨʝʩʪʘʥʦʚʢʠ, ʟʤʽʱʫʚʘʥʥʷ ʩʪʦʚʧʮʽʚ ʽ 

ʜʦʜʘʚʘʥʥʷ ʢʣʶʯʘ. 

¶ RSA ï ɼʘʥʽ ʰʠʬʨʫʶʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ ʽ ʨʦʟʰʠʬʨʦʚʫʶʪʴʩʷ ʧʨʠʚʘʪʥʠʤ. 

ʇʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʬʘʢʪʦʨʠʟʘʮʽʾ ʚʝʣʠʢʠʭ ʧʨʦʩʪʠʭ 

ʯʠʩʝʣ. 

¶ Caesar ï ʂʦʞʥʫ ʣʽʪʝʨʫ ʘʣʬʘʚʽʪʫ ʟʩʫʚʘʶʪʴ ʥʘ ʬʽʢʩʦʚʘʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʟʠʮʽʡ. 

¶ DES/3DES ï ʐʠʬʨʫʻ ʜʘʥʽ ʙʣʦʢʘʤʠ ʧʦ 64 ʙʽʪʠ ʟ ʢʣʶʯʝʤ ʧʦ 56 ʙʽʪʽʚ. ɿʘʩʪʦʩʦʚʫʻ 

16 ʨʘʫʥʜʽʚ ʧʝʨʝʩʪʘʥʦʚʦʢ ʽ ʧʽʜʩʪʘʥʦʚʦʢ.  

ɸʣʛʦʨʠʪʤ XOR AES RSA Caesar DES/3DES 

ʉʢʣʘʜʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ 

ɼʫʞʝ 

ʧʨʦʩʪʘ 

ʉʢʣʘʜʥʘ ɼʫʞʝ 

ʩʢʣʘʜʥʘ 

ɼʫʞʝ 

ʧʨʦʩʪʘ 

ʉʝʨʝʜʥʷ 

ʐʚʠʜʢʽʩʪʴ 

ʨʦʙʦʪʠ 

ɼʫʞʝ 

ʚʠʩʦʢʘ 

ɺʠʩʦʢʘ ʅʠʟʴʢʘ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ 

ɹʝʟʧʝʢʘ ʅʠʟʴʢʘ-

ʩʝʨʝʜʥʷ 

(ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʣʶʯʘ) 

ɺʠʩʦʢʘ ɼʫʞʝ 

ʚʠʩʦʢʘ 

ɼʫʞʝ 

ʥʠʟʴʢʘ 

ʉʝʨʝʜʥʷ-

ʚʠʩʦʢʘ 

ʈʝʩʫʨʩʦʤʽʩʪʢʽʩʪʴ ʄʽʥʽʤʘʣʴʥʘ ʉʝʨʝʜʥʷ-

ʚʠʩʦʢʘ 

ɺʠʩʦʢʘ ʄʽʥʽʤʘʣʴʥʘ ʉʝʨʝʜʥʷ 

ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʰʠʬʨʫʚʘʥʥʷ 

ʇʝʨʝʚʘʛʠ ʘʣʛʦʨʠʪʤʽʚ: 

¶ XOR ï ʃʝʛʢʦ ʨʝʘʣʽʟʫʻʪʴʩʷ, ʧʦʪʨʝʙʫʻ ʤʽʥʽʤʫʤ ʨʝʩʫʨʩʽʚ. 

¶ AES ï ɼʫʞʝ ʥʘʜʽʡʥʠʡ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

¶ RSA ï ɸʩʠʤʝʪʨʠʯʥʝ ʰʠʬʨʫʚʘʥʥʷ, ʚʠʩʦʢʘ ʙʝʟʧʝʢʘ. 

¶ Caesar ï ʇʨʦʩʪʘ ʨʝʘʣʽʟʘʮʽʷ. 

¶ DES/3DES ï ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ. 



 

 

ʅʝʜʦʣʽʢʠ ʘʣʛʦʨʠʪʤʽʚ: 

¶ XOR ï ʅʝʙʝʟʧʝʯʥʠʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʩʪʽʡʥʦʛʦ ʘʙʦ ʩʣʘʙʢʦʛʦ ʢʣʶʯʘ. 

¶ AES ï ʇʦʪʨʝʙʫʻ ʙʽʣʴʰʝ ʨʝʩʫʨʩʽʚ ʽ ʯʘʩʫ ʥʘ ʨʝʘʣʽʟʘʮʽʶ. 

¶ RSA ï ʇʦʚʽʣʴʥʠʡ ʦʩʦʙʣʠʚʦ ʧʨʠ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ. 

¶ Caesar ï ʃʝʛʢʦ ʟʣʘʤʫʻʪʴʩʷ, ʥʝʧʨʠʜʘʪʥʠʡ ʜʣʷ ʩʝʨʡʦʟʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

¶ DES/3DES ï ɿʘʩʪʘʨʽʣʽ, ʤʝʥʰ ʙʝʟʧʝʯʥʽ ʧʦʨʽʚʥʷʥʦ ʟ AES. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʽʟʫ ʘʣʛʦʨʠʪʤʽʚ ʥʘʡʢʨʘʱʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ ʻ ʘʣʛʦʨʠʪʤ XOR ʯʝʨʝʟ ʡʦʛʦ ʧʨʦʩʪʦʪʫ ʨʝʘʣʽʟʘʮʽʾ, ʰʚʠʜʢʦʜʽʶ, ʤʽʥʽʤʘʣʴʥʫ ʧʦʪʨʝʙʫ 

ʨʝʩʫʨʩʽʚ, ʩʠʤʝʪʨʠʯʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʪʘ ʛʥʫʯʢʽʩʪʴ ʫ ʨʦʙʦʪʽ ʟ ʢʣʶʯʝʤ. 

 ɸʣʛʦʨʠʪʤ XOR ʥʝ ʥʘʡʢʨʘʱʠʡ ʜʣʷ ʩʠʩʪʝʤ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ, ʪʘʢʠʭ ʷʢ ʙʘʥʢʽʚʩʴʢʽ ʩʝʨʚʽʩʠ, ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʧʝʨʝʜʘʚʘʥʥʷ 

ʯʝʨʝʟ ʧʫʙʣʽʯʥʽ ʤʝʨʝʞʽ ʪʦʱʦ. ɸʣʝ ʜʣʷ ʣʦʢʘʣʴʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʜʝ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ 

ʻ ʙʘʟʦʚʠʡ ʟʘʭʠʩʪ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʚʠʧʘʜʢʦʚʦʛʦ ʧʝʨʝʛʣʷʜʫ) ï 

XOR ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʥʠʡ ʚʠʙʽʨ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. XOR cipher - https://www.geeksforgeeks.org/cryptography 

2. Advanced Encryption Standard - 

https://en.wikipedia.org/wiki/Advanced_Encryption_Standard 

3. RSA cryptosystem - https://en.wikipedia.org/wiki/RSA_cryptosystem 

4. Ceasar cipher - https://en.wikipedia.org/wiki/Caesar_cipher 

5. Data Encryption Standard - 

https://en.wikipedia.org/wiki/Data_Encryption_Standard  

  

https://www.geeksforgeeks.org/cryptography
https://en.wikipedia.org/wiki/Advanced_Encryption_Standard
https://en.wikipedia.org/wiki/RSA_cryptosystem
https://en.wikipedia.org/wiki/Caesar_cipher
https://en.wikipedia.org/wiki/Data_Encryption_Standard


 

 

ʋɼʂ 004.42 

ʈʆɿʈʆɹʂɸ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ʂɽʈʋɺɸʅʅʗ ʇʈʆɭʂʊɸʄʀ  

ʏʫʨʽʣʦʚ ɯ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ. ɺ.  

ʐʠʨʦʢʝ ʚʠʢʦʨʠʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʩʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʩʪʽʡʥʝ 

ʥʘʨʦʱʫʚʘʥʥʷ ʾʭ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ 

ʨʽʟʥʦʛʦ. ʉʴʦʛʦʜʥʽ ʩʢʣʘʜʥʦ ʫʷʚʠʪʠ ʛʘʣʫʟʴ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʫ ʙ ʥʝ ʪʦʨʢʥʫʣʠʩʷ 

ʧʨʦʮʝʩʠ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ. ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ, ʧʽʜʚʠʱʝʥʥʶ ʟʨʫʯʥʦʩʪʽ ʪʘ ʧʨʦʩʪʦʪʽ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ. 

ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ  - ʦʙʣʘʩʪʴ ʟʥʘʥʴ ʟ ʧʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʟ ʤʝʪʦʶ ʫʩʧʽʰʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʪʘ ʟʘʚʝʨʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʧʨʦʻʢʪʫ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʢ̒ʪʽʚ, ʟʙʽʣʴʰʝʥʥʷʤ ʦʙʩʷʛʫ ʜʘʥʠʭ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʟʘʣʫʯʝʥʠʭ ʫʯʘʩʥʠʢʽʚ, ʚʠʥʠʢʘʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʘʜʘʯ ʽ ʧʨʦʟʦʨʦʤʫ ʢʦʥʪʨʦʣʽ ʥʘʜ ʭʦʜʦʤ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦ̒ʢʪʘʤʠ,  ʪʨʝʙʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʮʠʬʨʦʚʽ ʨʽʰʝʥʥʷ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʫʧʨʘʚʣʷʪʠ ʧʨʦ̒ʢʪʘʤʠ, ʪʦʤʫ ʚʨʘʭʦʚʫʶʯʠ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʧʨʦʙʣʝʤʘʪʠʢʠ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʢʫʨʫʚʘʥʥʷ ʧʨʦʢ̒ʪʘʤʠ [1]. 

ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ, ʚʠʟʥʘʯʘʶʯʠ ʩʪʨʫʢʪʫʨʫ ʢʦʤʘʥʜ ʪʘ ʬʦʨʤʫʶʯʠ 

ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʚʝʙ-ʦʨ̔̒ ʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʢ̒ʪʘʤʠ. ʉʠʩʪʝʤʘ ʤʘʻ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫ ̒

ʩʪʚʦʨʝʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʢ̒ʪʘʤʠ, ʧʨʠʟʥʘʯʝʥʥʷ ʨʦʣʝʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ ʟʘʚʜʘʥʴ ʚʩʝʨʝʜʠʥʽ 

ʧʨʦ̒ʢʪʽʚ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʧʨʠʟʥʘʯʘʪʠ ʚʠʢʦʥʘʚʮʽʚ, 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʪʘʪʫʩʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʛʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ. ʉʠʩʪʝʤʘ ʪʘʢʦʞ 

ʥʘʜʘʻ ʪʘʙʣʠʮʶ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʛʨʝʩʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʢ̒ʪʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. 

ʆʩʦʙʣʠʚʦʩʪʽʪʶ ʩʠʩʪʝʤʠ ʻ ʾʾ ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʜʠʟʘʡʥ ʪʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ. ɹʝʢʝʥʜ 

ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ASP.NET, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʩʦʢʫ 

ʥʘʜʽʡʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ [2]. ʌʨʦʥʪʝʥʜ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʙʘʟʽ React, 

ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ, ʰʚʠʜʢʠʡ ʪʘ ʟʨʫʯʥʠʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩ 

[3]. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʜʽʡʥʘ ʪʘ ʧʨʦʜʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ 

ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ PostgreSQL (PgSQL). ɺʠʙʽʨ ʩʘʤʝ ʮʽʻʾ ʉʋɹɼ ʦʙʫʤʦʚʣʝʥʠʡ ʾʾ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʶ, ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʨʦʙʦʪʠ ʪʘ ʧʽʜʪʨʠʤʢʦʶ ʩʢʣʘʜʥʠʭ ʟʘʧʠʪʽʚ [4]. 

ʉʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ, ʧʦʢʨʘʱʠʪʠ 

ʢʦʦʨʜʠʥʘʮʽʶ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʘʭ, ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʫ ʨʦʟʧʦʜʽʣʽ ʟʘʚʜʘʥʴ ʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʾʭ ʚʠʢʦʥʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʢ̒ʪʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʊʘʢʘ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʻ ʬʫʥʢʮʽʦʥʘʣ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʢ̒ʪʘʤʠ, ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʨʦʣʷʤʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʨʦʢ̒ʪʽʚ, ʧʨʠʟʥʘʯʝʥʥʷ 

ʚʠʢʦʥʘʚʮʽʚ ʥʘ ʢʦʥʢʨʝʪʥʽ ʟʘʚʜʘʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ. 

 
ʈʠʩ. 1 ʉʭʝʤʘ ʩʪʚʦʨʝʥʦʾ ɹɼ 

https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B5%D0%B4%D0%B6%D0%BC%D0%B5%D0%BD%D1%82
https://uk.wikipedia.org/wiki/%D0%A0%D0%B5%D1%81%D1%83%D1%80%D1%81
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%94%D0%BA%D1%82_(%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%96%D0%BD%D0%BD%D1%8F_%D0%BF%D1%80%D0%BE%D1%94%D0%BA%D1%82%D0%B0%D0%BC%D0%B8)


 

 

ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʽʣʶʩʪʨʫʻ 

ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʩʠʩʪʝʤʦʶ. 

 
ʈʠʩ. 2. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʋ ʨʦʟʨʦʙʣʝʥʽʡ ʩʠʩʪʝʤʽ ʨʝʘʣʽʟʦʚʘʥʦ ʨʦʟʧʦʜʽʣ ʧʨʘʚ ʜʦʩʪʫʧʫ ʜʦ ʬʫʥʢʮʽʦʥʘʣʫ: 

ʧʝʨʝʜʙʘʯʝʥʦ 4 ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ð ɸʜʤʽʥʽʩʪʨʘʪʦʨ, ʄʝʥʝʜʞʝʨ, ʉʧʦʩʪʝʨʽʛʘʯ, 

ɺʠʢʦʥʘʚʝʮʴ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʇɿ.  

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʨʦʟʨʦʙʣʝʥʘ ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʢʫʨʫʚʘʥʥʷ ʧʨʦʢ̒ʪʘʤʠ ʻ 

ʭʦʨʦʰʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʢ̒ʪʘʤʠ, ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʘʥʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ. ʉʠʩʪʝʤʘ 

ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʨʽʟʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʚʽʜ ʤʘʣʠʭ ʘʫʪʩʦʨʩ ʢʦʤʧʘʥʽʡ ʜʦ ʩʝʨʝʜʥʽʭ ʧʨʦʜʫʢʪ ʢʦʤʧʘʥʽʡ. 
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3. React ï A JavaScript library for building user interfaces [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://react.dev/. 

4. ʊʠʧʠ ʙʘʟ ʜʘʥʠʭ: ʦʩʦʙʣʠʚʦʩʪʽ, ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʧʨʠʢʣʘʜʠ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://dou.ua/lenta/articles/types-of-databases/. 

  

https://learn.microsoft.com/en-us/aspnet/core/introduction-to-aspnet-core
https://react.dev/
https://dou.ua/lenta/articles/types-of-databases/
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʂʆʄʋʅɯʂɸʎɯɰ ʄɯɾ ɺʆʃʆʅʊɽʈɸʄʀ ʊɸ 

ɺɯʁʉʔʂʆɺʀʄʀ 

ɻʘʚʨʠʣʶʢ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ 

ɿʙʽʨ ʢʦʰʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ (Telegram, YouTube, ʦʬʽʮʽʡʥʽ 

ʩʘʡʪʠ), ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʦʰʫʢ ʧʦʪʨʽʙʥʠʭ ʽʥʽʮʽʘʪʠʚ ʪʘ ʧʝʨʝʚʽʨʝʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. ʅʝʤʘʻ 

ʛʘʨʘʥʪʽʾ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʽʚ. ʇʣʘʪʬʦʨʤʘ ʚʠʨʽʰʫʻ ʮʶ ʧʨʦʙʣʝʤʫ, ʦʙ'ʻʜʥʫʶʯʠ 

ʚʩʽ ʟʙʦʨʠ, ʧʨʦʝʢʪʠ, ʟʘʧʠʪʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʤʝʪʘ 

ɺʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʩʢʣʘʜʥʶʻ ʢʦʦʨʜʠʥʘʮʽʶ ʪʘ ʧʨʦʟʦʨʽʩʪʴ 

ʜʽʷʣʴʥʦʩʪʽ. ʇʣʘʪʬʦʨʤʘ ʟʘʙʝʟʧʝʯʠʪʴ ʦʙʣʽʢ, ʢʦʥʪʨʦʣʴ ʽ ʢʦʤʫʥʽʢʘʮʽʶ ʤʽʞ ʫʩʽʤʘ ʩʪʦʨʦʥʘʤʠ, 

ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʦʣʦʥʪʝʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ. 

ʈʦʟʨʦʙʢʘ ʚʝʙ-ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʦʣʦʥʪʝʨʩʴʢʠʤʠ ʬʦʥʜʘʤʠ 

ʪʘ ʚʽʡʩʴʢʦʚʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʦʟʦʨʫ ʨʝʻʩʪʨʘʮʽʶ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʶ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʙʣʽʢ ʟʙʦʨʽʚ ʢʦʰʪʽʚ, 

ʚʽʡʩʴʢʦʚʠʭ ʟʘʧʠʪʽʚ ʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʬʦʥʜʘʤʠ ʪʘ ʙʨʠʛʘʜʘʤʠ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ɼʣʷ ʧʦʯʘʪʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʫʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ 

ʧʝʚʥʽ ʛʨʫʧʠ, ʘ ʪʘʢʦʞ ʦʧʠʩʘʪʠ ʪʽ ʘʢʪʠʚʥʦʩʪʽ ʘʙʦ ʧʨʝʮʝʜʝʥʪʠ, ʽʟ ʷʢʠʤʠ ʢʦʨʠʩʪʫʚʘʯʽ ʙʫʜʫʪʴ 

ʧʦʚôʷʟʘʥʽ. ɿʘʜʣʷ ʮʴʦʛʦ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (ʜʠʚ. ʨʠʩ. 1). 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʚʽʡʩʴʢʦʚʠʤʠ ʪʘ ʚʦʣʦʥʪʝʨʘʤʠ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʟʙʦʨʽʚ ʢʦʰʪʽʚ, ʟʘʧʠʪʽʚ ʪʘ ʚʦʣʦʥʪʝʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ, ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʥʘʩʪʫʧʥʠʡ ʩʪʝʢ ʪʝʭʥʦʣʦʛʽʡ: 



 

 

¶ MS SQL Server (ɹʘʟʘ ʜʘʥʠʭ ʚʽʜ Microsoft) 

¶ ASP.NET Web API (ʌʨʝʡʤʚʦʨʢ ʜʣʷ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. ʅʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʽ ʚʟʘʻʤʦʜʽʾ ʟ ʙʘʟʦʶ ʜʘʥʠʭ) 

¶ Entity Framework (ʅʘʜʙʫʜʦʚʘ ʟʘʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʢʣʘʩʽʚ ʩʫʪʥʦʩʪʝʡ ʙʘʟʠ ʜʘʥʠʭ) 

¶ React TS (ɹʽʙʣʽʦʪʝʢʘ ʜʣʷ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ) 

 
ʈʠʩ. 2 ʇʨʠʢʣʘʜ ʦʜʥʽʻʾ ʽʟ ʩʪʦʨʽʥʦʢ ʧʨʦʛʨʘʤʠ çɸʢʪʠʚʥʽ ʟʙʦʨʠ ʢʦʰʪʽʚè 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʙʘʟʠ ʜʘʥʠʭ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ER ʤʦʜʝʣʴ ʜʣʷ ʦʧʠʩʫ 

ʩʫʪʥʦʩʪʝʡ ʙʘʟʠ ʜʘʥʠʭ, ʾʭ ʘʪʨʠʙʫʪʽʚ, ʘ ʪʘʢʦʞ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ. 

 
ʈʠʩ. 3 ER ʤʦʜʝʣʴ ʜʘʥʠʭ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ React.ts [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://react.dev/learn https://www.typescriptlang.org/docs/ https://vite.dev/guide/ 

2. ɼʦʢʫʤʝʥʪʘʮʽʷ ASP.NET Web API [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/en-us/aspnet/web-api/ 

3. ɼʦʢʫʤʝʥʪʘʮʽʷ Entity Framework [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/en-us/ef/core/ 

4. ʅʦʨʤʘʣʽʟʘʮʽʷ ʙʘʟ ʜʘʥʠʭ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/en-us/office/troubleshoot/access/database-normalization-

description 

  

https://react.dev/learn
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https://learn.microsoft.com/en-us/office/troubleshoot/access/database-normalization-description
https://learn.microsoft.com/en-us/office/troubleshoot/access/database-normalization-description
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʈʋʍʆʄʀʍ ʆɹôɭʂʊɯɺ ɯ 

ʇʆɹʋɼʆɺʀ ʉʎɽʅʀ ʅɸ ʆʉʅʆɺɯ ʉʊɽʈɽʆɿʆɹʈɸɾɽʅʅʗ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɿɻʆʈʊʂʆɺʀʍ ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ 

ʗʢʠʤʦʚʠʯ ʅ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʽʥʥʽʯʫʢ ɼ.ʆ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʽ ʧʦʙʫʜʦʚʠ ʪʨʠʚʠʤʽʨʥʦʾ ʩʮʝʥʠ ʥʘ ʦʩʥʦʚʽ ʩʪʝʨʝʦʟʦʙʨʘʞʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʽ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʆʙ̀̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʽ ʧʦʙʫʜʦʚʠ ʩʮʝʥ ʥʘ ʦʩʥʦʚʽ ʩʪʝʨʝʦʟʦʙʨʘʞʝʥʥʷ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ 

ʤʝʨʝʞ ʜʣʷ ʦʙʨʦʙʢʠ ʩʪʝʨʝʦʟʦʙʨʘʞʝʥʴ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʪʨʠʚʠʤʽʨʥʠʭ ʩʮʝʥ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʨʽʤʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʟʜʘʪʥʽ 

ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʪʘʢʠʭ ʛʘʣʫʟʝʡ, ʷʢ ʘʚʪʦʥʦʤʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʨʦʙʦʪʦʪʝʭʥʽʢʘ, ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, ʜʦʧʦʚʥʝʥʘ ʪʘ 

ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʨʦʤʠʩʣʦʚʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʢʦʤʧʣʝʢʩʠ. ʋ ʮʠʭ ʩʬʝʨʘʭ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʟʦʢʨʝʤʘ ʤʝʪʦʜʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʨʠʚʠʤʽʨʥʠʭ ʩʮʝʥ ʥʘ ʦʩʥʦʚʽ ʩʪʝʨʝʦʟʦʙʨʘʞʝʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʝʨʝʦʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʛʣʠʙʠʥʫ ʩʮʝʥʠ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʫ ʧʨʦʩʪʦʨʽ, ʾʭ ʪʨʘʻʢʪʦʨʽʡ ʨʫʭʫ ʪʘ 

ʚʟʘʻʤʦʜʽʾ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʆʜʥʘʢ ʦʙʨʦʙʢʘ ʩʪʝʨʝʦʜʘʥʠʭ ʧʦʚôʷʟʘʥʘ ʟʽ 

ʟʥʘʯʥʠʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʚʠʩʦʢʘ ʩʢʣʘʜʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ, 

ʧʦʪʨʝʙʘ ʚ ʰʚʠʜʢʽʡ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʰʫʤʽʚ ʪʘ 

ʟʤʽʥ ʦʩʚʽʪʣʝʥʥʷ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʯʘʩʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 

ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʯʝʨʝʟ ʦʙʤʝʞʝʥʫ ʪʦʯʥʽʩʪʴ ʽ ʥʠʟʴʢʫ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (CNN) ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ 

ʜʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʦʟʥʘʢ, ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʩʢʣʘʜʥʠʭ ʚʽʟʫʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ ʽ 

ʚʠʩʦʢʽʡ ʪʦʯʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ CNN ʜʣʷ ʦʙʨʦʙʢʠ ʩʪʝʨʝʦʟʦʙʨʘʞʝʥʴ 

ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʨʫʭʦʤʽ ʦʙôʻʢʪʠ, ʘ ʡ ʙʫʜʫʚʘʪʠ ʜʝʪʘʣʽʟʦʚʘʥʽ ʪʨʠʚʠʤʽʨʥʽ 

ʤʦʜʝʣʽ ʩʮʝʥʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʥʘʚʽʛʘʮʽʾ ʨʦʙʦʪʽʚ, ʘʥʘʣʽʟʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʯʠ 

ʩʪʚʦʨʝʥʥʷ ʽʤʤʝʨʩʠʚʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ 

ʧʽʜʢʨʽʧʣʶʻʪʴʩʷ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʛʨʘʬʽʯʥʠʭ 

ʧʨʦʮʝʩʦʨʽʚ (GPU) ʽ ʪʝʥʟʦʨʥʠʭ ʧʨʦʮʝʩʦʨʽʚ (TPU), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʩʢʣʘʜʥʠʭ ʥʝʡʨʦʤʝʨʝʞʝʚʠʭ ʤʦʜʝʣʝʡ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ.  

 
ʈʠʩ.1. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʩʪʝʨʝʦʢʘʤʝʨ 



 

 

ɺʠʩʥʦʚʦʢ. ʋ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʩʠʩʪʝʤʫ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʽ ʧʦʙʫʜʦʚʠ ʪʨʠʚʠʤʽʨʥʦʾ ʩʮʝʥʠ ʥʘ ʦʩʥʦʚʽ 

ʩʪʝʨʝʦʟʦʙʨʘʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ 

ʨʝʘʣʽʟʦʚʘʥʦ ʘʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ ʩʪʝʨʝʦʟʦʙʨʘʞʝʥʴ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ 

ʛʣʠʙʠʥʫ ʩʮʝʥʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʨʫʭʦʤʽ ʦʙôʻʢʪʠ ʪʘ ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʪʨʠʚʠʤʽʨʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʘʣʦ ʟʤʦʛʫ 

ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʽ ʧʦʙʫʜʦʚʠ ʩʮʝʥ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʣʦ 

ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ ʜʦ ʰʫʤʽʚ, ʟʤʽʥ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʽʥʰʠʭ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʈʦʟʨʦʙʣʝʥʘ 

ʩʠʩʪʝʤʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ, 

ʷʢ ʘʚʪʦʥʦʤʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʨʦʙʦʪʦʪʝʭʥʽʢʘ, ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʪʘ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʛʦʨʪʢʦʚʠʭ 

ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʣʷ ʦʙʨʦʙʢʠ ʩʪʝʨʝʦʟʦʙʨʘʞʝʥʴ ʽ ʚʽʜʢʨʠʚʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʚ ʥʘʧʨʷʤʢʫ ʦʧʪʠʤʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʨʦʙʦʪʠ ʥʘ 

ʧʨʠʩʪʨʦʷʭ ʟ ʦʙʤʝʞʝʥʠʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʾ ʩʠʩʪʝʤʠ ʟ 

ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. 

 
ʈʠʩ.2. ʇʨʠʢʣʘʜ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ ʤʝʨʝʞʝʶ ʣʽʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

 
ʈʠʩ.3. ʇʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʠ ʛʣʠʙʠʥʠ 
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ʋɼʂ 004.51 

API-ʉɽʈɺɯʉʀ GOOGLE ɼʃʗ ɻɽʆʂʆɼʋɺɸʅʅʗ ʊɸ ʇʆɹʋɼʆɺʀ 

ʄɸʈʐʈʋʊʋ ɺ ʄʆɹɯʃʔʅʆʄʋ ɼʆɼɸʊʂʋ 

ɹʦʥʜʘʨ ʄ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 

ʉʫʯʘʩʥʽ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʪʘʢʩʽ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʝ ʟʘʤʦʚʣʝʥʥʷ ʧʦʾʟʜʦʢ, ʨʦʟʨʘʭʫʥʦʢ ʤʘʨʰʨʫʪʽʚ ʪʘ 

ʦʨʽʻʥʪʘʮʽʶ ʫ ʧʨʦʩʪʦʨʽ. ʑʦʙ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʪʘʢʠʭ ʬʫʥʢʮʽʡ, ʚ ʩʚʦʾʡ 

ʨʦʙʦʪʽ ʷ ʚʠʢʦʨʠʩʪʘʚ API-ʩʝʨʚʽʩʠ Google, ʟʦʢʨʝʤʘ Google Maps, Directions API ʪʘ 

Geocoding API.   

Google Maps API ï ʮʝ ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʘʧʠ ʚ ʜʦʜʘʪʦʢ ʪʘ ʚʠʚʦʜʠʪʠ ʧʦʟʠʮʽʶ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʦʜʽʷ, ʤʽʩʮʝ ʧʦʜʘʯʽ ʘʙʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʁʦʛʦ ʧʝʨʝʚʘʛʦʶ ʻ ʜʝʪʘʣʴʥʝ ʧʦʢʨʠʪʪʷ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ, ʧʽʜʪʨʠʤʢʘ 

ʤʘʨʢʝʨʽʚ, ʛʝʦʦʙ'ʻʢʪʽʚ, ʧʦʣʽʛʦʥʽʚ ʽ ʤʘʨʰʨʫʪʥʠʭ ʣʽʥʽʡ. Geocoding API ʜʦʟʚʦʣʷʻ ʧʝʨʝʪʚʦʨʠʪʠ 

ʪʝʢʩʪʦʚʫ ʘʜʨʝʩʫ ʥʘ ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ (ʰʠʨʦʪʘ, ʜʦʚʛʦʪʘ) ʘʙʦ ʥʘʚʧʘʢʠ ï ʟʜʽʡʩʥʠʪʠ 

ʟʚʦʨʦʪʥʝ ʛʝʦʢʦʜʫʚʘʥʥʷ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʪʦʯʢʫ ʥʘ ʢʘʨʪʽ ʟʘ 

ʚʚʝʜʝʥʦʶ ʘʜʨʝʩʦʶ ʘʙʦ ʥʘʟʚʦʶ ʦʙ'ʻʢʪʘ. 

Directions API ʟʘʙʝʟʧʝʯʫʻ ʧʦʙʫʜʦʚʫ ʤʘʨʰʨʫʪʫ ʤʽʞ ʜʚʦʤʘ ʘʙʦ ʢʽʣʴʢʦʤʘ ʪʦʯʢʘʤʠ, 

ʚʨʘʭʦʚʫʶʯʠ ʪʠʧ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʨʦʞʥʽ ʫʤʦʚʠ, ʯʘʩ ʜʦʙʠ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

API ʧʦʚʝʨʪʘʻ ʦʧʪʠʤʘʣʴʥʠʡ ʤʘʨʰʨʫʪ, ʩʧʠʩʦʢ ʧʦʢʨʦʢʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʪʨʠʚʘʣʽʩʪʴ ʧʦʾʟʜʢʠ 

ʪʘ ʾʾ ʚʽʜʩʪʘʥʴ.  

 
ʈʠʩ. 1. API-ʩʝʨʚʽʩʠ Google 

 ʆʩʥʦʚʥʽ ʢʨʦʢʠ ʨʝʘʣʽʟʘʮʽʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ:  

¶ ʆʪʨʠʤʘʥʥʷ ʧʦʪʦʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʚʚʝʜʝʥʦʾ ʘʜʨʝʩʠ ʯʝʨʝʟ 

Geolocation ʘʙʦ Geocoding API.  

¶ ɺʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʫ ʧʨʠʟʥʘʯʝʥʥʷ.  

¶ ʅʘʜʩʠʣʘʥʥʷ ʟʘʧʠʪʫ ʜʦ Directions API ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʷ 

ʤʘʨʰʨʫʪʫ.  

¶ ʆʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʤʘʨʰʨʫʪ: ʰʣʷʭ ʫ ʚʠʛʣʷʜʽ ʧʦʣʽʣʽʥʽʾ, ʚʽʜʩʪʘʥʴ, ʪʨʠʚʘʣʽʩʪʴ, 

ʧʦʢʨʦʢʦʚʽ ʽʥʩʪʨʫʢʮʽʾ.  

¶ ɺʽʜʦʙʨʘʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʥʘ ʢʘʨʪʽ Google Maps ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʣʽʥʽʾ ʪʘ 

ʤʘʨʢʝʨʽʚ.  



 

 

 
ʈʠʩ. 2. ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫ ʚ ʽʥʪʝʨʬʝʡʩʽ ʜʦʜʘʪʢʫ çTaxiè 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ API Google:  

¶ ʅʘʜʽʡʥʽʩʪʴ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ;  

¶ ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʤʘʨʰʨʫʪʽʚ ʽ ʨʦʟʨʘʭʫʥʢʽʚ;  

¶ ʄʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʜʦʨʦʞʥʽʭ ʫʤʦʚ (ʪʨʘʬʽʢ, ʨʝʤʦʥʪʠ);  

¶ ɿʨʫʯʥʝ ʟʚʦʨʦʪʥʝ ʛʝʦʢʦʜʫʚʘʥʥʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʘʜʨʝʩʠ ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ.  

¶ ʅʝʜʦʣʽʢʠ:  

¶ ʇʦʪʨʝʙʘ ʚ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʽʥʪʝʨʥʝʪʫ;  

¶ ʃʽʤʽʪʠ ʟʘʧʠʪʽʚ ʪʘ ʪʘʨʠʬʠ Google API, ʷʢʽ ʤʦʞʫʪʴ ʟʨʦʩʪʘʪʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ;  

¶ ʅʝʦʙʭʽʜʥʽʩʪʴ ʦʙʨʦʙʢʠ ʧʦʤʠʣʦʢ ʫ ʚʠʧʘʜʢʫ ʥʝʢʦʨʝʢʪʥʦʛʦ ʚʚʝʜʝʥʥʷ ʘʜʨʝʩʠ ʘʙʦ 

ʚʽʜʩʫʪʥʦʩʪʽ ʤʘʨʰʨʫʪʫ.  

ɺʠʩʥʦʚʢʠ. Google Maps API, Geocoding API ʪʘ Directions API ʻ ʝʬʝʢʪʠʚʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ ʫ ʜʦʜʘʪʢʘʭ ʩʣʫʞʙʠ ʪʘʢʩʽ, ʟʦʢʨʝʤʘ 

ʧʦʰʫʢʫ ʘʜʨʝʩ, ʧʦʙʫʜʦʚʠ ʤʘʨʰʨʫʪʽʚ ʪʘ ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʘʞʣʠʚʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʟ API, ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʛʥʫʯʢʝ ʨʝʘʛʫʚʘʥʥʷ ʜʦʜʘʪʢʫ ʥʘ ʟʤʽʥʥʽ ʫʤʦʚʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʊʘʢʦʞ 

ʜʦʮʽʣʴʥʦ ʢʦʤʙʽʥʫʚʘʪʠ API Google ʟ ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ (ʥʘʧʨ. ʢʝʰʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ 

ʘʙʦ ʦʬʣʘʡʥ ʢʘʨʪʠ) ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ. 

  



 

 

ʋɼʂ 004.9 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ʂʃɯɭʅʊɯɺ 

ʂʆʄʇɸʅɯʁ ɯʊ 

ʇʦʣʷʥʩʴʢʠʡ ɹ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ 

ʋ ʩʫʯʘʩʥʦʤʫ ɯʊ-ʙʽʟʥʝʩʽ ʢʦʥʪʨʦʣʴ ʟʘ ʚʽʟʠʪʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʻ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʤ, ʘʣʝ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚʨʫʯʥʫ ʘʙʦ ʚ ʟʘʩʪʘʨʽʣʠʭ ʩʠʩʪʝʤʘʭ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ, ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ. ʅʝʦʙʭʽʜʥʘ 

ʩʠʩʪʝʤʘ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʦʙʣʽʢ, ʧʣʘʥʫʚʘʥʥʷ ʡ ʢʦʥʪʨʦʣʴ ʚʽʟʠʪʽʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʢʦʤʧʘʥʽʡ ɯʊ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ 

1) ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʥʘʩʠʯʝʥʠʡ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʦʧʝʨʘʪʠʚʥʽʡ ʪʘ ʝʬʝʢʪʠʚʥʽʡ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʩʪʘʻ ʢʣʶʯʦʚʦʶ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʦʙʨʦʙʮʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʪʘ ʧʨʦʚʝʜʝʥʥʷʤ ʚʽʟʠʪʽʚ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʢʣʽʻʥʪʽʚ. 

2) ʇʦʪʨʝʙʘ ʫ ʰʚʠʜʢʽʡ ʦʙʨʦʙʮʽ ʽʥʬʦʨʤʘʮʽʾ. ʉʫʯʘʩʥʽ ʫʤʦʚʠ ʙʽʟʥʝʩʫ ʚʠʤʘʛʘʶʪʴ 

ʦʧʝʨʘʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɯʉ ʦʙʣʽʢʫ ʤʦʞʝ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʣʘʥʫʚʘʥʥʷ, ʩʧʨʠʷʶʯʠ ʰʚʠʜʢʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ. 

3) ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ʜʦʟʚʦʣʷʶʪʴ ʧʦʢʨʘʱʠʪʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʷʜʫ ʧʨʦʮʝʩʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʧʣʘʥʫʚʘʥʥʷ ʚʽʟʠʪʽʚ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ɯʊ-ʢʦʤʧʘʥʽʡ, ʾʭ 

ʢʦʦʨʜʠʥʘʮʽʶ ʪʘ ʘʥʘʣʽʟ. 

ʄʝʪʘ ʨʦʙʦʪʠ 

ʄʝʪʘ ʨʦʙʦʪʠ ˈ ʝʬʝʢʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʟʠʪʘʤʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʟʘʧʠʩʫ ʪʘ ʦʙʣʽʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʥʷ ɯʉ 

ʦʙʣʽʢʫ. ʂʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʚʽʟʠʪʘʤʠ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ, ʱʦ ʧʦʢʨʘʱʠʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, 

ʦʧʪʠʤʽʟʫʻ ʨʦʙʦʪʫ ʧʝʨʩʦʥʘʣʫ ʪʘ ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʇʨʦʝʢʪ çɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʢʦʤʧʘʥʽʡ ɯʊè 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ 

ʚʽʟʠʪʘʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. ʉʠʩʪʝʤʘ ʪʘʢʦʞ ʙʫʜʝ ʚʽʜʩʪʝʞʫʚʘʪʠ ʽʩʪʦʨʽʶ ʚʟʘʻʤʦʜʽʡ ʟ 

ʢʦʞʥʠʤ ʢʣʽʻʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ: 

¶ ʨʝʻʩʪʨʫʚʘʪʠ ʟʘʷʚʠ ʥʘ ʚʽʟʠʪʠ: ʜʘʪʫ, ʯʘʩ, ʤʽʩʮʝ, ʦʧʠʩ ʧʨʦʙʣʝʤʠ ʪʘ ʪʠʧ ʨʝʤʦʥʪʫ, 

ʢʦʜ ʢʣʽʻʥʪʘ, ʘ ʪʘʢʦʞ ʧʝʨʝʛʣʷʜʘʪʠ ʾʭ ʪʘ ʩʢʘʩʦʚʫʚʘʪʠ ʾʭ, ʟʤʽʥʶʚʘʪʠ ʩʪʘʪʫʩ; 

¶ ʟʙʝʨʽʛʘʪʠ ʽʩʪʦʨʽʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʢʣʽʻʥʪʘ; 

¶ ʚʝʩʪʠ ʦʙʣʽʢ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʥʦʚʠʭ ʚʽʟʠʪʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ; 

¶ ʚʝʩʪʠ ʦʙʣʽʢ ʘʢʪʽʚ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ; 

¶ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʟʚʽʪʽʚ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʩʝʨʚʽʩʫ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ  

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ: 

¶ C# (ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʦʛʽʢʠ ʟʘʩʪʦʩʫʥʢʫ); 

¶ Windows Forms (ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ); 

¶ Microsoft SQL Server (ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ); 



 

 

¶ ADO.NET (ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʽ ʚʠʢʦʥʘʥʥʷ SQL-

ʟʘʧʠʪʽʚ); 

¶ SQL Server Management Studio (ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʙʘʟʠ ʜʘʥʠʭ); 

¶ Google Cloud SQL (ʭʤʘʨʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʾʾ ʨʝʟʝʨʚʥʦʾ 

ʢʦʧʽʾ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ). 

ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ER-ʜʽʘʛʨʘʤʠ (ʨʠʩ. 1), ʱʦ 

ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʩʫʪʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʾʭʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ. 

 
ʈʠʩ. 1 ER-ʜʽʘʛʨʘʤʘ 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʽʘʛʨʘʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʝʨʝʜʙʘʯʝʥʦ 2 ʘʢʪʦʨʠ (ʧʨʘʮʽʚʥʠʢ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ, ʢʣʽʻʥʪ), ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʧʨʦʛʨʘʤʦʶ. 

 
ʈʠʩ. 2 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʇʨʠʢʣʘʜ ʽʥʪʝʨʬʝʡʩʥʦʾ ʯʘʩʪʠʥʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʚʽʟʠʪʫ ʥʘʚʝʜʝʥʠʡ ʥʘ 

ʨʠʩ. 3. 

 
ʈʠʩ. 3 ʇʨʠʢʣʘʜ ʦʜʥʽʻʾ ʽʟ ʩʪʦʨʽʥʦʢ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Cloud SQL ʜʦʢʫʤʝʥʪʘʮʽʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://cloud.google.com/sql/docs. 

2. Microsoft SQL ʜʦʢʫʤʝʥʪʘʮʽʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/uk-ua/sql/?view=sql-server-ver16.  

3. ʅʦʨʤʘʣʽʟʘʮʽʷ ʙʘʟ ʜʘʥʠʭ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/en-us/office/troubleshoot/access/database-normalization-

description. 

https://cloud.google.com/sql/docs
https://cloud.google.com/sql/docs
https://learn.microsoft.com/uk-ua/sql/?view=sql-server-ver16
https://learn.microsoft.com/en-us/office/troubleshoot/access/database-normalization-description
https://learn.microsoft.com/en-us/office/troubleshoot/access/database-normalization-description


 

 

ʋɼʂ 004.42 

ʉʀʉʊɽʄɸ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ɯ ɺʀɿʅɸʏɽʅʅʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ʈʋʍʆʄʀʍ ʆɹôɭʂʊɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʄɽʊʆɼɯɺ ʂʆʄʇôʖʊɽʈʅʆɻʆ 

ɿʆʈʋ 

ɸʨʮʠʙʘʨʩʴʢʠʡ ɯ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʽʥʥʽʯʫʢ ɼ.ʆ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʚʽʜʝʦʜʘʥʠʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʽʟ ʩʧʦʨʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʟʦʢʨʝʤʘ ʬʫʪʙʦʣʴʥʠʭ 

ʤʘʪʯʽʚ. ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʟʜʘʪʥʽ ʥʝ ʣʠʰʝ ʟʥʘʭʦʜʠʪʠ ʦʙôʻʢʪʠ ʥʘ 

ʟʦʙʨʘʞʝʥʥʽ, ʘ ʡ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʜʠʥʘʤʽʢʫ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʷʚʣʷʪʠ ʛʨʘʚʮʽʚ ʪʘ ʤôʷʯ ʥʘ ʬʫʪʙʦʣʴʥʦʤʫ ʧʦʣʽ, ʧʽʜʩʚʽʯʫʚʘʪʠ ʾʭ, ʘ 

ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʠ ʦʙʯʠʩʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʧʨʦʡʜʝʥʫ ʜʠʩʪʘʥʮʽʶ ʪʘ 

ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʙʽʛʫ ʛʨʘʚʮʽʚ, ʚʽʜʩʦʪʦʢ ʚʦʣʦʜʽʥʥʷ ʤôʷʯʝʤ ʢʦʞʥʦʶ ʢʦʤʘʥʜʦʶ. 

ɼʣʷ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʘʥʽ ʟ ʥʘʙʦʨʽʚ ʟʦʙʨʘʞʝʥʴ ʪʘ ʚʽʜʝʦʢʘʜʨʽʚ ʟ 

ʬʫʪʙʦʣʴʥʠʭ ʤʘʪʯʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʨʽʟʥʦʙʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʟʥʽ ʫʤʦʚʠ 

ʦʩʚʽʪʣʝʥʥʷ, ʨʘʢʫʨʩʠ ʪʘ ʱʽʣʴʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʨʘʚʮʽʚ ʥʘ ʧʦʣʽ. ʊʘʢʠʤʠ ʜʘʥʠʤʠ ʻ ʥʘʙʽʨ 

FootballPlayersDetection [1], ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 612 ʟʦʙʨʘʞʝʥʴ ʨʦʟʤʽʨʦʤ 1280 ʥʘ 1280 

ʧʽʢʩʝʣʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʘʜʘʧʪʘʮʽʶ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʦʟʚʦʣʷʶʯʠ ʾʡ ʝʬʝʢʪʠʚʥʦ ʚʠʣʫʯʘʪʠ ʟʥʘʯʫʱʽ ʦʟʥʘʢʠ ʟʦʙʨʘʞʝʥʴ ʟʘ ʨʘʭʫʥʦʢ 

ʚʣʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʛʦʨʪʢʦʚʠʭ ʰʘʨʽʚ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾʾ ʫ ʧʨʦʩʪʦʨʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ 

ʤʝʨʝʞʽ (Convolutional Neural Networks ï CNN)[2]. ʆʩʥʦʚʦʶ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʻ ʦʧʝʨʘʮʽʾ 

ʟʛʦʨʪʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʽʣʴʪʨʠ, ʚʠʜʽʣʷʶʪʴʩʷ ʢʣʶʯʦʚʽ ʦʟʥʘʢʠ 

ʟʦʙʨʘʞʝʥʥʷ: ʚʽʜ ʧʨʦʩʪʠʭ (ʣʽʥʽʾ, ʢʫʪʠ) ʜʦ ʩʢʣʘʜʥʽʰʠʭ (ʩʪʨʫʢʪʫʨʘ ʬʦʨʤʠ ʛʨʘʚʮʽʚ ʪʘ ʤôʷʯʘ). 

ʇʨʦʪʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʥʝʦʙʭʽʜʥʦ ʥʝ ʣʠʰʝ ʢʣʘʩʠʬʽʢʫʚʘʪʠ 

ʦʙôʻʢʪʠ, ʘ ʡ ʪʦʯʥʦ ʦʙʯʠʩʣʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʾʭʥʽʭ ʧʨʷʤʦʢʫʪʥʠʭ ʨʘʤʦʢ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʽʩʥʫʻ ʤʦʜʝʣʴ ʘʨʭʽʪʝʢʪʫʨʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 

YOLO (You Look Only Once)[3]. ʎʷ ʘʨʭʽʪʝʢʪʫʨʘ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ ʬʦʪʦ ʪʘ ʚʽʜʝʦ. ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʢʘʨʪʠʥʢʘ 

ʧʝʛʝʣʷʜʘʻʪʴʩʷ ʦʜʠʥ ʨʘʟ, ʽ ʟʘ ʮʝʡ ʦʜʠʥ ʧʝʨʝʛʣʷʜ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʚʠʟʥʘʯʝʥʥʷ 

ʦʙ'ʻʢʪʽʚ. 

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʧʦʜʽʣʫ 

ʟʦʙʨʘʞʝʥʥʷ ʩʽʪʢʦʶ ʨʦʟʤʽʨʦʤ SĬS. ʇʘʨʘʤʝʪʨ S ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʙʘʣʘʥʩʽ ʤʽʞ 

ʚʠʷʚʣʝʥʥʷʤ ʦʙ'ʻʢʪʽʚ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ: ʟʙʽʣʴʰʝʥʽ ʟʥʘʯʝʥʥʷ S ʧʽʜʚʠʱʫʶʪʴ ʯʫʪʣʠʚʽʩʪʴ 

ʩʠʩʪʝʤʠ ʜʦ ʜʨʽʙʥʠʭ ʦʙ'ʻʢʪʽʚ, ʪʦʜʽ ʷʢ ʟʤʝʥʰʝʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʨʘʱʫʶʪʴ ʨʦʙʦʪʫ ʟ ʚʝʣʠʢʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ. 

ɼʣʷ ʢʦʞʥʦʾ ʢʦʤʽʨʢʠ ʩʪʚʦʨʶʻʪʴʩʷ ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʽʚ, ʜʝ ʮʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʻ 

ʢʦʥʮʝʧʮʽʷ "ʷʢʽʨʥʦʾ ʢʦʤʽʨʢʠ" (Anchor box) ð ʢʦʤʽʨʢʠ, ʚ ʷʢʫ ʧʦʪʨʘʧʣʷʻ ʮʝʥʪʨ ʦʙ'ʻʢʪʫ. ʎʷ 

ʢʦʤʽʨʢʘ ʤʽʩʪʠʪʴ ʚʝʢʪʦʨ ʟ ʦʮʽʥʢʦʶ ʦʙ'ʻʢʪʥʦʩʪʽ (1 ʦʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʦʙ'ʻʢʪʘ) ʪʘ ʚʽʜʥʦʩʥʠʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʙʤʝʞʫʚʘʣʴʥʦʾ ʨʘʤʢʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʜʝʣʴ YOLO, ʩʠʩʪʝʤʘ ʚʠʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʛʨʘʚʮʽʚ, ʤôʷʯʘ ʪʘ 

ʘʨʙʽʪʨʽʚ ʫ ʢʦʞʥʦʤʫ ʢʘʜʨʽ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʨʝʢʽʚ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʢʦʦʨʜʠʥʘʪʠ ʧʨʷʤʦʢʫʪʥʠʭ ʨʘʤʦʢ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʚʠʷʚʣʝʥʽ ʦʙôʻʢʪʠ.  

ɼʣʷ ʫʩʫʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʩʫʚʫ ʢʘʤʝʨʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʪʨʝʢʽʥʛʫ ʟʘʩʪʦʩʦʚʘʥʦ 

ʤʝʪʦʜʠʢʫ ʦʧʪʠʯʥʦʛʦ ʧʦʪʦʢʫ (ʟʘ ʘʣʛʦʨʠʪʤʦʤ LucasïKanade) ʜʣʷ ʦʙʨʘʭʫʥʢʫ ʚʝʢʪʦʨʽʚ 

ʟʤʽʱʝʥʥʷ ʤʽʞ ʧʦʩʣʽʜʦʚʥʠʤʠ ʢʘʜʨʘʤʠ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʛʫʚʘʪʠ ʧʦʟʠʮʽʾ 

ʦʙôʻʢʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʚʽʜʝʦ, ʰʣʷʭʦʤ ʚʽʜʥʽʤʘʥʥʷ ʚʝʢʪʦʨʽʚ ʨʫʭʫ ʢʘʤʝʨʠ ʚʽʜ ʚʠʭʽʜʥʠʭ 

ʢʦʦʨʜʠʥʘʪ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʚʽʜʝʦ ʟʜʽʡʩʥʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʦʯʦʢ ʟ ʧʽʢʩʝʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʫ ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʣʴʥʫ ʧʣʦʱʠʥʫ ʬʫʪʙʦʣʴʥʦʛʦ ʧʦʣʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʙʣʽʦʪʝʢʠ OpenCV ʢʦʦʨʜʠʥʘʪʠ ʚʽʜʝʦʢʘʜʨʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʛʝʦʤʝʪʨʠʯʥʫ ʤʦʜʝʣʴ ʧʦʣʷ, 



 

 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʪʦʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʝʡ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʛʨʘʚʮʽʚ. 

ɼʣʷ ʨʦʟʧʦʜʽʣʫ ʛʨʘʚʮʽʚ ʥʘ ʢʦʤʘʥʜʠ ʟʘʩʪʦʩʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ KMeans[4] ʟ 

ʙʽʙʣʽʦʪʝʢʠ scikit-learn. ʂʦʣʽʨʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʚʠʣʫʯʝʥʘ ʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʟʦʙʨʘʞʝʥʴ 

ʛʨʘʚʮʽʚ, ʻ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ KMeans, ʟʘʚʜʷʢʠ ʯʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʨʦʟʧʦʜʽʣ ʥʘ ʜʚʘ 

ʢʣʘʩʪʝʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʢʦʤʘʥʜʘʤ. 

ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʫʥʠʢʥʝʥʥʷ ʥʘʜʤʽʨʥʠʭ ʧʝʨʝʜʙʘʯʝʥʴ, ʫ 

ʩʠʩʪʝʤʽ ʽʥʪʝʛʨʦʚʘʥʦ ʘʣʛʦʨʠʪʤ Non Max Suppression ʜʣʷ ʦʙôʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʥʘʢʣʘʜʥʠʭ 

ʧʨʦʛʥʦʟʽʚ ʚ ʦʜʠʥ ʪʦʯʥʠʡ ʚʘʨʽʘʥʪ. 

ʆʢʨʽʤ ʦʩʥʦʚʥʠʭ ʤʦʜʫʣʽʚ ʦʙʨʦʙʢʠ ʚʽʜʝʦ, ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, 

ʨʦʟʨʦʙʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢʠ PyQt5. ɯʥʪʝʨʬʝʡʩ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʫ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚʽʜʝʦʬʘʡʣʠ, ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʧʨʦʮʝʩʦʤ ʦʙʨʦʙʢʠ, ʧʝʨʝʛʣʷʜʘʪʠ ʘʥʦʪʦʚʘʥʝ 

ʚʽʜʝʦ ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʩʪʘʪʠʩʪʠʢʠ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʘʥʦ ʙʘʟʫ 

ʜʘʥʠʭ PostgreSQL ʽʟ ʙʽʙʣʽʦʪʝʢʦʶ psycopg2, ʱʦ ʜʦʟʚʦʣʷʻ ʘʨʭʽʚʫʚʘʪʠ ʚʽʜʝʦ ʪʘ ʚʽʜʧʦʚʽʜʥʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

 ʋ ʧʽʜʩʫʤʢʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʽʡ ʥʘ 

ʬʫʪʙʦʣʴʥʦʤʫ ʧʦʣʽ, ʟʜʘʪʥʫ ʚʠʷʚʣʷʪʠ ʛʨʘʚʮʽʚ, ʤôʷʯ ʽ ʘʨʙʽʪʨʽʚ, ʦʙʯʠʩʣʶʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ. ɿʘʚʜʷʢʠ ʚʠʦʢʨʠʩʪʘʥʥʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʘʥʘʣʽʟʫ ʚʽʜʝʦ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʨʝʬʝʡʩʫ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʦʙʨʦʙʢʫ ʚʽʜʝʦ ʪʘ ʟʨʫʯʥʫ ʚʟʘʻʤʦʜʽʶ ʜʣʷ 

ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

 
ʈʠʩ. 1. ɿʦʙʨʘʞʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʩʠʩʪʝʤʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʦʨʪʘʣ ñRoboflowò [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ - 

https://universe.roboflow.com/roboflow-jvuqo/football-players-detection-3zvbc/dataset/1 

2. Purwono, Purwono & Ma'arif, Alfian & Rahmaniar, Wahyu & Imam, Haris & 

Fathurrahman, Haris Imam Karim & Frisky, Aufaclav & Haq, Qazi Mazhar Ul. (2023). 

Understanding of Convolutional Neural Network (CNN): A Review. International Journal of 

Robotics and Control Systems. 

3. Chen, Bo. (2024). Research Overview of YOLO Series Object Detection 

Algorithms Based on Deep Learning. Journal of Computing and Electronic Information 

Management. 

4. Allaoui, Ahmad. (2017). Clustering Kmeans with Evolutionary Strategies. 

International Journal of Imaging and Robotics 

  

https://universe.roboflow.com/roboflow-jvuqo/football-players-detection-3zvbc/dataset/1


 

 

ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

ʇʈʆɼɸɾʋ ʂɺʀʊʂɯɺ ʋ ʂɯʅʆʊɽɸʊʈɯ 

ɹʝʪʪʷʨ ʅ.ɼ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ ʫ ʢʽʥʦʪʝʘʪʨʽ 

ʩʪʘʻ ʜʝʜʘʣʽ ʧʦʧʫʣʷʨʥʽʰʠʤ ʟʘʚʜʷʢʠ ʟʨʦʩʪʘʶʯʽʡ ʧʦʪʨʝʙʽ ʚ ʝʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ 

ʢʽʥʦʪʝʘʪʨʘʤʠ ʪʘ ʧʦʢʨʘʱʝʥʥʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʣʷʜʘʯʽʚ. ʎʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʷʢ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʢʽʥʦʪʝʘʪʨʫ, ʪʘʢ ʽ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʧʨʦʧʦʥʫʶʯʠ 

ʰʚʠʜʢʫ ʪʘ ʧʨʦʩʪʫ ʤʦʞʣʠʚʽʩʪʴ ʢʫʧʽʚʣʶ ʢʚʠʪʢʽʚ, ʦʙʣʽʢ ʩʝʘʥʩʽʚ, ʧʨʦʜʘʞ ʢʚʠʪʢʽʚ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴ ʬʫʥʢʮʽʾ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ, ʢʘʩʠʨʽʚ ʽ 

ʢʽʥʦʛʣʷʜʘʯʽʚ. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʤʦʜʫʣʷ ʢʝʨʫʚʘʥʥʷ ʬʽʣʴʤʘʤʠ ʪʘ ʩʝʘʥʩʘʤʠ, ʜʝ 

ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʬʽʣʴʤʠ, ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʯʘʩ ʧʦʢʘʟʫ ʪʘ ʮʽʥʫ ʥʘ ʬʽʣʴʤʠ. ʂʘʩʠʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ, ʧʝʨʝʚʽʨʢʠ ʜʦʩʪʫʧʥʦʩʪʽ ʤʽʩʮʴ 

ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʴ. ʇʨʦʛʨʘʤʫ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʪʝʨʤʽʥʘʣʠ 

ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʚʽʜʫʚʘʯʘʤ ʩʘʤʦʩʪʽʡʥʦ ʧʝʨʝʛʣʷʜʘʪʠ ʨʦʟʢʣʘʜ, 

ʚʠʙʠʨʘʪʠ ʤʽʩʮʷ, ʦʧʣʘʯʫʚʘʪʠ ʢʚʠʪʢʠ ʪʘ ʜʨʫʢʫʚʘʪʠ ʾʭ ʙʝʟ ʯʝʨʛ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, MS SQL. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʥʝ ʣʠʰʝ ʟʥʘʥʥʷ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʡ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʨʦʟʨʦʙʢʠ: Microsoft Visual Studio 2022, 

SQL Server Management Studio. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ ʪʝʨʤʽʥʘʣʫ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʝ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʘʢʪʠʚʥʽ ʬʽʣʴʤʠ. 

 
ʈʠʩ. 1 ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʬʽʣʴʤʽʚ 

ʇʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ, ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʬʦʨʤʘ ʜʣʷ ʚʠʙʦʨʫ ʩʝʘʥʩʫ ʥʘ 

ʦʙʨʘʥʠʡ ʬʽʣʴʤ (ʨʠʩ. 2). 



 

 

 
ʈʠʩ. 2 ɯʥʪʝʨʬʝʡʩ ʧʝʨʝʛʣʷʜʫ ʬʽʣʴʤʫ ʪʘ ʩʝʘʩʥʽʚ 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ 

ʫ ʢʽʥʦʪʝʘʪʨʽ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ, ʦʧʪʠʤʽʟʫʻ ʨʦʙʦʪʫ ʧʝʨʩʦʥʘʣʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʦʟʢʣʘʜʦʤ, 

ʨʝʧʝʨʪʫʘʨʦʤ ʪʘ ʧʨʦʜʘʞʝʤ ʢʚʠʪʢʽʚ. ɯʥʪʝʛʨʘʮʽʷ ʟ ʪʝʨʤʽʥʘʣʘʤʠ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʘʩʠʨʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʛʣʷʜʘʯʽʚ, ʘ 

ʛʥʫʯʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʟʘʙʝʟʧʝʯʫʻ ʣʝʛʢʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ ADO.NET [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/dotnet/ado.net 

2. Windows Forms [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/windows/winforms 

3. ɼʦʢʫʤʝʥʪʘʮʽʷ Microsoft SQL Server [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/sql 
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ʋɼʂ 004.77 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʆʎɯɸʃʔʅʆɰ ʄɽɼɯɸ-ʇʃɸʊʌʆʈʄʀ 

ʐʘʜʫʨʘ ɸ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʡʛʘʥʛ ɻ.ʆ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʩʪʘʣʠ ʢʣʶʯʦʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʢʦʤʫʥʽʢʘʮʽʾ, ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʭʦʧʣʶʻ ʰʠʨʦʢʝ ʢʦʣʦ ʟʘʚʜʘʥʴ ï ʚʽʜ ʦʙʤʽʥʫ ʢʦʥʪʝʥʪʦʤ ʜʦ ʧʨʦʩʫʚʘʥʥʷ ʙʨʝʥʜʽʚ ʽ 

ʩʦʮʽʘʣʴʥʠʭ ʽʥʽʮʽʘʪʠʚ. ɺʦʜʥʦʯʘʩ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʟʜʘʪʥʦʤʫ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʯʥʫ, ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʫ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʧʣʘʪʬʦʨʤʦʶ. 

ʎʝ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʟʤʽʥ ʟʘʧʠʪʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʤʦʙʽʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʉʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ UX-

ʜʠʟʘʡʥʫ, ʧʽʜʪʨʠʤʢʫ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʶ ʟ ʭʤʘʨʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʜʽʘ-ʧʣʘʪʬʦʨʤ ʽʟ ʬʦʢʫʩʦʤ ʥʘ ʽʥʪʝʨʬʝʡʩʠ, ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʽʣʷʤʠ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ. 

Jessica Barbara Lyons [1] ʽ Amitdeb Bhattacharya [2] ʜʦʩʣʽʜʞʫʶʪʴ ʘʨʭʽʪʝʢʪʫʨʥʽ ʧʽʜʭʦʜʠ, 

ʟʦʢʨʝʤʘ Software Product Line (SPL), ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʟʘʩʪʦʩʫʥʢʽʚ ʜʦ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

Daniel P®rez ʽ Estefan²a Argente [3] ʧʨʦʧʦʥʫʶʪʴ ʙʘʛʘʪʦʘʛʝʥʪʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʦʜʥʦʯʘʩ ʤʘʣʦʜʦʩʣʽʜʞʝʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʘʩʧʝʢʪʠ ʭʤʘʨʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ, UX-ʜʠʟʘʡʥʫ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʗʢ ʟʘʟʥʘʯʘʻ Katherine 

B. Forrest [4], ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʦʪʨʝʙʫʻ 

ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʽ ʩʪʘʥʜʘʨʪʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʩʦʮʽʘʣʴʥʦʾ ʤʝʜʽʘ-

ʧʣʘʪʬʦʨʤʠ, ʷʢʠʡ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʧʫʙʣʽʢʫʚʘʪʠ ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʢʦʥʪʝʥʪ 

(ʟʦʙʨʘʞʝʥʥʷ, ʪʝʢʩʪ), ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʩʧʽʣʴʥʦʪʠ ʰʣʷʭʦʤ ʢʦʤʝʥʪʫʚʘʥʥʷ, 

ʚʧʦʜʦʙʘʥʴ ʪʘ ʧʽʜʧʠʩʦʢ, ʘ ʪʘʢʦʞ ʧʝʨʝʛʣʷʜʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʩʪʨʽʯʢʫ ʥʦʚʠʥ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʠʟʢʫ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʅʘʩʘʤʧʝʨʝʜ ʟʜʽʡʩʥʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʫ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʽʰʝʥʴ ʚʽʜʦʤʠʭ ʩʦʮʽʘʣʴʥʠʭ 

ʧʣʘʪʬʦʨʤ, ʟʦʢʨʝʤʘ Instagram, Threads ʽ TikTok, ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʧʨʘʢʪʠʢ 

ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʪʘʣʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʋ 

ʨʘʤʢʘʭ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʤʦʜʫʣʽ, ʚʢʣʶʯʘʶʯʠ ʤʝʭʘʥʽʟʤʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ ʧʫʙʣʽʢʘʮʽʡ, ʚʟʘʻʤʦʜʽʶ ʯʝʨʝʟ ʣʘʡʢʠ, ʢʦʤʝʥʪʘʨʽ ʪʘ ʧʽʜʧʠʩʢʠ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʨʦʟʨʦʙʣʝʥʥʶ ʘʜʘʧʪʠʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʟʘʩʪʦʩʫʥʢʫ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɼʣʷ ʥʘʜʽʡʥʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʫʣʦ ʽʥʪʝʛʨʦʚʘʥʦ ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ 

Firebase. ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʩʪʘʣʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʽʰʝʥʥʷ ʰʣʷʭʦʤ 

ʪʝʩʪʫʚʘʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʦʮʽʘʣʴʥʦʾ ʤʝʜʽʘ-ʧʣʘʪʬʦʨʤʠ, ʘ ʧʨʝʜʤʝʪʦʤ ï ʧʨʦʛʨʘʤʥʘ ʘʨʭʽʪʝʢʪʫʨʘ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʢʣʘʜ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʫʥʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʝʨʝʜʦʚʠʱʘ Flutter ʪʘ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Firebase. 

ɼʣʷ ʽʣʶʩʪʨʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʝʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʤʦʜʝʣʶʻ ʦʩʥʦʚʥʽ ʩʮʝʥʘʨʽʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʽʟ ʩʠʩʪʝʤʦʶ. ɺʦʥʘ ʦʭʦʧʣʶʻ ʪʠʧʦʚʽ ʜʽʾ, ʱʦ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, 

ʟʦʢʨʝʤʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ, ʩʪʚʦʨʝʥʥʷ ʧʫʙʣʽʢʘʮʽʡ, ʢʦʤʝʥʪʫʚʘʥʥʷ, ʧʽʜʧʠʩʢʫ ʪʘ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ ʟ ʙʦʢʫ ʤʦʜʝʨʘʪʦʨʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʴʥʦ 



 

 

ʧʨʝʜʩʪʘʚʠʪʠ ʣʦʛʽʢʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʨʦʣʽ ʚ ʤʝʞʘʭ ʨʦʟʨʦʙʣʝʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʩʦʮʽʘʣʴʥʽʡ ʤʝʜʽʘ-ʧʣʘʪʬʦʨʤʽ 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʤʝʜʽʘ-ʧʣʘʪʬʦʨʤʠ 

ʦʩʦʙʣʠʚʠʡ ʘʢʮʝʥʪ ʟʨʦʙʣʝʥʦ ʥʘ ʟʘʭʠʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʝʬʝʢʪʠʚʥʽʡ 

ʦʙʨʦʙʮʽ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʙʽʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʟʘʩʪʦʩʫʥʢʫ. ɯʥʪʝʛʨʘʮʽʷ ʟ ʭʤʘʨʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ Firebase ʩʧʨʠʷʣʘ ʧʽʜʚʠʱʝʥʥʶ 

ʰʚʠʜʢʦʜʽʾ, ʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʘʩʠʥʭʨʦʥʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ, 

ʢʝʰʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʦʧʪʠʤʽʟʘʮʽʡ ʜʦʟʚʦʣʠʣʦ ʧʦʢʨʘʱʠʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ 

ʜʦʩʚʽʜ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ 

ʩʦʮʽʘʣʴʥʦʾ ʤʝʜʽʘ-ʧʣʘʪʬʦʨʤʠ ʟ ʧʦʚʥʠʤ ʥʘʙʦʨʦʤ ʙʘʟʦʚʠʭ ʬʫʥʢʮʽʡ, ʷʢʠʡ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʛʥʫʯʢʽʩʪʶ, ʤʦʞʣʠʚʽʩʪʶ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʮʠʬʨʦʚʠʤʠ ʩʝʨʚʽʩʘʤʠ. 

ʈʦʟʨʦʙʣʝʥʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʨʘʢʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʽ 

ʧʨʠʢʣʘʜʥʠʭ ʨʦʟʨʦʙʦʢ ʫ ʛʘʣʫʟʽ ʤʦʙʽʣʴʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ, ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʠʥʘʤʽʯʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ʆʅʃɸʁʅ-ʇʈʆɼɸɾʋ 

ɸɻʈʆʊɽʍʅɯʂʀ ɼʃʗ ʌɽʈʄɽʈʉʔʂʀʍ ɻʆʉʇʆɼɸʈʉʊɺ 

ʇʣʝʪʶʢ ʈ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥ ɻ.ʆ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ. ʌʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʩʦʙʣʠʚʦ 

ʤʘʣʽ ʪʘ ʩʝʨʝʜʥʽ, ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʠʟʢʦʶ ʧʨʦʙʣʝʤ ʧʨʠ ʧʨʠʜʙʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ: ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʩʦʢʽ ʣʦʛʽʩʪʠʯʥʽ ʚʠʪʨʘʪʠ, ʩʢʣʘʜʥʦʱʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʮʽʥ. ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʧʨʦʜʘʞʫ ʪʝʭʥʽʢʠ ʟʜʘʪʥʽ ʩʫʪʪʻʚʦ 

ʧʦʣʝʛʰʠʪʠ ʮʽ ʧʨʦʮʝʩʠ, ʩʪʚʦʨʶʶʯʠ ʧʨʦʟʦʨʠʡ, ʟʨʫʯʥʠʡ ʽ ʜʦʩʪʫʧʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʧʨʦʜʘʚʮʷʤʠ ʡ ʧʦʢʫʧʮʷʤʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʩʠʩʪʝʤʠ ʜʣʷ ʦʥʣʘʡʥ-ʪʦʨʛʽʚʣʽ 

ʘʛʨʦʪʝʭʥʽʢʦʶ ʟʫʤʦʚʣʝʥʘ ʧʦʪʨʝʙʦʶ ʬʝʨʤʝʨʽʚ ʫ ʩʫʯʘʩʥʠʭ, ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʭ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʮʠʬʨʦʚʠʭ ʩʝʨʚʽʩʘʭ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʪʚʦʨʠʪʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ ʦʥʣʘʡʥ-ʧʨʦʜʘʞʫ ʘʛʨʘʨʥʦʾ 

ʪʝʭʥʽʢʠ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʟʨʫʯʥʫ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʩʠʩʪʝʤʦʶ, ʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʢʘʪʘʣʦʛʦʤ ʪʝʭʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʫ ʟʘʤʦʚʣʝʥʴ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʽʩʥʫʶʯʠʭ ʧʣʘʪʬʦʨʤ (TractorHouse, 
AgroServer). 

2. ɺʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ. 

3. ʇʦʙʫʜʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʜʦʜʘʪʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ MVC-ʰʘʙʣʦʥʫ. 

4. ʈʦʟʨʦʙʠʪʠ ʤʦʜʫʣʽ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʘʚʪʦʨʠʟʘʮʽʾ, ʧʝʨʝʛʣʷʜʫ ʢʘʪʘʣʦʛʫ, ʬʽʣʴʪʨʘʮʽʾ, 
ʟʘʤʦʚʣʝʥʥʷ ʪʦʚʘʨʽʚ. 

5. ʈʝʘʣʽʟʫʚʘʪʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʧʘʥʝʣʴ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʦʚʘʨʘʤʠ. 

6. ɿʘʩʪʦʩʫʚʘʪʠ Microsoft SQL Server ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ 
ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

7. ʇʨʦʚʝʩʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʽʥʪʝʨʬʝʡʩʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʦʥʣʘʡʥ-ʧʨʦʜʘʞʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʘʨʭʽʪʝʢʪʫʨʘ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʫ ʥʘ ʙʘʟʽ ASP.NET MVC ʽ SQL Server. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ ʧʨʦʻʢʪʫ ʩʪʘʣʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ 

ʫ ʚʠʛʣʷʜʽ ER-ʜʽʘʛʨʘʤʠ (ʜʽʘʛʨʘʤʠ ʩʫʪʥʽʩʪʴ-ʟʚôʷʟʦʢ), ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʚʠʟʥʘʯʠʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʩʠʩʪʝʤʠ. ʋ ʤʝʞʘʭ 

ʤʦʜʝʣʽ ʚʠʦʢʨʝʤʣʝʥʦ ʩʫʪʥʦʩʪʽ ʂʦʨʠʩʪʫʚʘʯ, ʊʦʚʘʨ, ʂʘʪʝʛʦʨʽʷ, ɿʘʤʦʚʣʝʥʥʷ, ɼʝʪʘʣʽ 

ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʽʥʰʽ, ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʢʦʨʠʩʪʫʚʘʯ 

ʤʦʞʝ ʦʬʦʨʤʠʪʠ ʙʘʛʘʪʦ ʟʘʤʦʚʣʝʥʴ, ʘ ʢʦʞʥʝ ʟʘʤʦʚʣʝʥʥʷ ʤʽʩʪʠʪʴ ʢʽʣʴʢʘ ʪʦʚʘʨʽʚ. ʉʫʪʥʽʩʪʴ 

ʊʦʚʘʨ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʂʘʪʝʛʦʨʽʻʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʥʘʚʽʛʘʮʽʾ ʫ ʢʘʪʘʣʦʟʽ. 

ɸʪʨʠʙʫʪʠ ʩʫʪʥʦʩʪʝʡ ʦʧʠʩʫʶʪʴ ʢʣʶʯʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʥʘʟʚʫ, ʦʧʠʩ, ʮʽʥʫ, ʢʦʥʪʘʢʪʥʽ 

ʜʘʥʽ, ʩʪʘʪʫʩ ʟʘʤʦʚʣʝʥʥʷ ʪʦʱʦ. ɼʽʘʛʨʘʤʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. ʉʪʚʦʨʝʥʘ ER-ʜʽʘʛʨʘʤʘ ʩʪʘʣʘ 

ʦʩʥʦʚʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ ʫ Microsoft SQL Server, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʾ 

ʫʟʛʦʜʞʝʥʽʩʪʴ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ. 



 

 

 
ʈʠʩ. 1. ER-ʜʽʘʛʨʘʤʘ 

ʋ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʙʝʟʧʝʮʽ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ, 

ʧʝʨʝʚʽʨʢʠ ʚʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʰʚʠʜʢʦʜʽʾ ʩʠʩʪʝʤʠ ʧʨʠ ʬʽʣʴʪʨʘʮʽʾ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʦʚʘʨʽʚ, ʘ 

ʪʘʢʦʞ ʘʜʘʧʪʠʚʥʦʩʪʽ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɼʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ 

ʨʝʘʣʽʟʦʚʘʥʦ ʛʥʫʯʢʫ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ: ʜʦʜʘʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ 

ʪʝʭʥʽʢʠ, ʢʘʪʝʛʦʨʽʡ, ʦʙʨʦʙʢʘ ʟʘʤʦʚʣʝʥʴ ʽ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʝʙ-ʜʦʜʘʪʢʫ, 

ʱʦ ʘʚʪʦʤʘʪʠʟʫʻ ʧʨʦʮʝʩ ʧʨʦʜʘʞʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʧʦʢʨʘʱʫʻ ʜʦʩʪʫʧ 

ʬʝʨʤʝʨʽʚ ʜʦ ʦʙʣʘʜʥʘʥʥʷ, ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʧʨʦʟʦʨʦʩʪʽ ʨʠʥʢʫ ʪʘ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ʈʦʟʨʦʙʣʝʥʝ ʇɿ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ 

ʧʦʜʘʣʴʰʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʤʦʙʽʣʴʥʠʤʠ ʨʽʰʝʥʥʷʤʠ, CRM-ʩʠʩʪʝʤʘʤʠ ʪʘ ʧʣʘʪʽʞʥʠʤʠ 

ʩʝʨʚʽʩʘʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Erwin Data Modeler. Release Notes, Version 2020 R1 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://bookshelf.erwin.com/bookshelf/public_html/2020R1/Content/PDFs/Data%20Modeler

%20Release%20Notes.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 17.04.2025) 

2. ʍʘʨʨʽʥʛʪʦʥ, ʄʘʨʽʦ - "ASP.NET MVC 5 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ C# ʪʘ .NET 

Framework 4.5.1" / ʄʘʨʽʦ ʍʘʨʨʽʥʛʪʦʥ. - ʂʠʾʚ: ʅʘʰ ʬʦʨʤʘʪ, 2016. - 688 ʩ. 

  

https://bookshelf.erwin.com/bookshelf/public_html/2020R1/Content/PDFs/Data%20Modeler%20Release%20Notes.pdf
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ʋɼʂ 004.77 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʈʆɹʆʏʆɻʆ 

ʄɯʉʎʗ ʈɽɭʉʊʈɸʊʆʈɸ ʄɽɼʀʏʅʆɻʆ ɿɸʂʃɸɼʋ 

ʆʣʽʡʥʠʢ ʉ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʡʛʘʥʛ ɻ.ʆ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʦʙʩʷʛ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʜʘʥʠʭ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, ʱʦ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ, ʜʦʩʪʫʧʫ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʥʘʙʫʚʘʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʧʝʨʩʦʥʘʣʫ ʤʝʜʠʯʥʠʭ 

ʟʘʢʣʘʜʽʚ, ʟʦʢʨʝʤʘ ʨʝʻʩʪʨʘʪʦʨʽʚ, ʘʜʞʝ ʪʨʘʜʠʮʽʡʥʽ ʟʘʩʦʙʠ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʟʨʫʯʥʦʩʪʽ, ʰʚʠʜʢʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʚ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʧʘʮʽʻʥʪʽʚ ʪʘ ʤʝʜʠʯʥʠʭ ʟʘʧʠʩʽʚ. 

ɿʥʘʯʥʘ ʫʚʘʛʘ ʚ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʪʚʦʨʝʥʥʶ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʣʶʯʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚʘʭ. ɿʦʢʨʝʤʘ, ʫ ʧʨʘʮʽ [1] 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ RPA ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʻʩʪʨʘʮʽʾ 

ʧʘʮʽʻʥʪʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʨʦʙʦʪʘʭ Jay KumarPatel ʪʘ 

Sanjog Dotel [2, 3] ʨʦʟʛʣʷʥʫʪʦ ʘʨʭʽʪʝʢʪʫʨʫ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘ ʚʝʙʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ ʣʽʢʘʨʥʷʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʜʘʥʠʭ ʪʘ ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʬʫʥʢʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ Rosa Perez-Siguas [4] ʘʢʮʝʥʪʫʻ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʦʙʣʽʢʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ.  

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʥʘʩʪʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ WinForms, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʨʦʙʦʪʠ 

ʨʝʻʩʪʨʘʪʦʨʘ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ. ʇʝʨʝʜʙʘʯʝʥʦ ʨʝʘʣʽʟʘʮʽʶ ʤʝʭʘʥʽʟʤʫ ʘʚʪʦʨʠʟʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʨʝʻʩʪʨʘʪʦʨ, ʘʜʤʽʥʽʩʪʨʘʪʦʨ), ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʶ ʤʽʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʜʫʣʷʤʠ ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʜʠʥʘʤʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʤʽʩʪʦʤ 

ʽʥʪʝʨʬʝʡʩʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʙʝʟʧʝʢʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʤʝʜʠʯʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʥʠʟʢʫ ʟʘʚʜʘʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʙʦʪʠ ʨʝʻʩʪʨʘʪʦʨʘ ʤʝʜʠʯʥʦʛʦ 

ʟʘʢʣʘʜʫ. ɿʦʢʨʝʤʘ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʣʶʯʦʚʽ ʚʠʤʦʛʠ ʜʦ ʩʫʯʘʩʥʠʭ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ, ʨʦʟʨʦʙʣʝʥʦ ʽʥʪʝʨʬʝʡʩ ʘʚʪʦʨʠʟʘʮʽʾ ʟ ʧʝʨʝʚʽʨʢʦʶ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ ʽ ʨʦʟʧʦʜʽʣʦʤ 

ʧʨʘʚ ʜʦʩʪʫʧʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘʣʘʛʦʜʞʝʥʦ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʬʦʨʤʘʤʠ 

ʟʘʩʪʦʩʫʥʢʫ, ʟʘʙʝʟʧʝʯʝʥʦ ʜʠʥʘʤʽʯʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (UserControl) ʜʦ 

ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʣʽ ʢʦʨʠʩʪʫʚʘʯʘ. ʉʪʚʦʨʝʥʦ ʨʝʣʷʮʽʡʥʫ ʙʘʟʫ ʜʘʥʠʭ 

ʥʘ ʧʣʘʪʬʦʨʤʽ MS SQL Server ʽʟ ʧʽʜʪʨʠʤʢʦʶ ʤʝʭʘʥʽʟʤʽʚ ʪʨʘʥʟʘʢʮʽʡʥʦʩʪʽ ʪʘ ʣʦʛʽʯʥʠʭ 

ʧʝʨʝʚʽʨʦʢ. ʇʨʦʚʝʜʝʥʦ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʾʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʢʦʨʝʢʪʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʘʚʪʦʨʠʟʘʮʽʾ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʣʽʢʫ ʧʘʮʽʻʥʪʽʚ ʫ ʤʝʜʠʯʥʦʤʫ ʟʘʢʣʘʜʽ, ʘ ʧʨʝʜʤʝʪʦʤ ð ʘʨʭʽʪʝʢʪʫʨʘ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ 

ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʫ ʘʚʪʦʨʠʟʘʮʽʾ ʚ WinForms-ʜʦʜʘʪʢʫ. 

ʋ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʠʟʢʫ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʥʫʯʢʦʾ ʪʘ ʙʝʟʧʝʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ. ʎʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʬʦʨʤʘ ʘʚʪʦʨʠʟʘʮʽʾ, ʷʢʘ ʚʠʢʦʥʫʻ 

ʧʝʨʝʚʽʨʢʫ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ ʫ ʙʘʟʽ ʜʘʥʠʭ ʪʘ ʧʝʨʝʜʘʻ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʦ 

ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʾ ʨʦʣʽ (ʨʝʻʩʪʨʘʪʦʨ ʘʙʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨ) 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʽʥʪʝʨʬʝʡʩʫ: ʘʢʪʠʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ 

ʢʝʨʫʚʘʥʥʷ, ʘ ʫ ʚʽʢʥʦ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʧʦʪʨʽʙʥʽ ʤʦʜʫʣʽ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʦʥʝʥʪʽʚ ʪʠʧʫ 

UserControl. ʇʦʙʫʜʦʚʘ ʽʥʪʝʨʬʝʡʩʫ ʟʜʽʡʩʥʝʥʘ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʤʦʜʫʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʟ 

ʯʽʪʢʠʤ ʨʦʟʤʝʞʫʚʘʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʱʦ ʩʧʨʠʷʻ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ ʩʠʩʪʝʤʠ. ɼʣʷ ʩʪʘʙʽʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʫ ʩʝʨʝʜʦʚʠʱʽ MS 

SQL Server ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʢʣʘʩ ʧʽʜʢʣʶʯʝʥʥʷ DBConnection, ʷʢʠʡ 



 

 

ʧʝʨʝʜʘʻʪʴʩʷ ʤʽʞ ʬʦʨʤʘʤʠ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʠ ʢʦʥʩʪʨʫʢʪʦʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 

ʧʨʦʙʣʝʤ ʽʟ ʪʠʧʽʟʘʮʽʻʶ ʦʙ'ʻʢʪʽʚ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʩʥʦʚʥʽ ʩʮʝʥʘʨʽʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʽʟ ʩʠʩʪʝʤʦʶ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʧʨʦʮʝʩ ʘʚʪʦʨʠʟʘʮʽʾ, ʨʝʻʩʪʨʘʮʽʶ ʧʘʮʽʻʥʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʩʽʚ ʥʘ ʧʨʠʡʦʤ, 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʛʝʥʝʨʘʮʽʶ ʟʚʽʪʥʦʩʪʽ. 

 
ʈʠʩ.1. ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʮʝʥʘʨʽʾ ʚʟʘʻʤʦʜʽʾ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʜʣʷ 

ʨʝʻʩʪʨʘʪʦʨʘ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʮʝʥʘʨʽʾ ʚʟʘʻʤʦʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ ʽʟ ʩʠʩʪʝʤʦʶ, ʟʦʢʨʝʤʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ, ʚʝʜʝʥʥʷ ʨʝʻʩʪʨʫ ʧʘʮʽʻʥʪʽʚ, ʩʪʚʦʨʝʥʥʷ 

ʟʘʧʠʩʽʚ ʥʘ ʧʨʠʡʦʤ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʛʝʥʝʨʘʮʽʶ ʟʚʽʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ 

ʨʝʘʣʽʟʫʻ ʘʚʪʦʨʠʟʘʮʽʶ ʟ ʨʦʟʤʝʞʫʚʘʥʥʷʤ ʧʨʘʚ ʜʦʩʪʫʧʫ, ʘʜʘʧʪʠʚʥʫ ʟʤʽʥʫ ʽʥʪʝʨʬʝʡʩʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʣʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʪʘʢʦʞ ʤʦʜʫʣʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ 

ʣʽʢʘʨʽʚ ʽ ʧʘʮʽʻʥʪʽʚ. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʝ ʚʝʜʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ. ʈʦʟʨʦʙʣʝʥʝ ʨʽʰʝʥʥʷ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʛʥʫʯʢʽʩʪʶ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʝʮʠʬʽʢʠ ʨʦʙʦʪʠ ʽʥʰʠʭ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ. 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ʈʆɹʆʏʆɻʆ 

ʄɯʉʎʗ ɼʃʗ ʋʇʈɸɺʃɯʅʅʗ ʉʂʃɸɼʆʄ ʉʊɸʅʎɯɰ ʊɽʍʅɯʏʅʆɻʆ 

ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ 

ɹʽʙʘ ɼ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʡʛʘʥʛ ɻ.ʆ. 

ʉʪʘʥʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʉʊʆ) ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ 

ʚʠʩʦʢʦʢʦʥʢʫʨʝʥʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʰʚʠʜʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʩʴʢʠʭ 

ʦʧʝʨʘʮʽʡ ʥʘʧʨʷʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. ɽʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʧʘʩʘʤʠ ʟʘʧʯʘʩʪʠʥ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʩʝʨʚʽʩʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʩʢʣʘʜʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʷʻ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʠʧʦʚʽ ʦʧʝʨʘʮʽʾ, ʪʘʢʽ ʷʢ ʦʙʣʽʢ, ʧʦʰʫʢ, ʚʥʫʪʨʽʰʥʻ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʚʠʜʘʯʘ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ ʽ 

ʟʤʝʥʰʝʥʥʶ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ, ʱʦ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ 

ʉʊʆ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʩʢʣʘʜʦʤ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʯʠʩʣʝʥʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɿʦʢʨʝʤʘ, ʫ ʨʦʙʦʪʽ 

Chen Chen, Jian Mao ʪʘ Xingwen Gan [3] ʨʦʟʛʣʷʥʫʪʦ ʩʠʩʪʝʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʡ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 

Dhiraj P. Tulaskar ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ [4] ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷʤ, ʤʘʨʢʫʚʘʥʥʷʤ ʽ ʟʘʧʘʩʘʤʠ ʥʘ ʧʨʠʢʣʘʜʽ 

ʪʝʣʝʢʦʤ-ʩʢʣʘʜʫ. ʇʨʦʪʝ ʧʠʪʘʥʥʷ ʘʜʘʧʪʘʮʽʾ ʪʘʢʠʭ ʨʽʰʝʥʴ ʜʦ ʧʦʪʨʝʙ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʉʊʆ, 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʣʦʢʘʣʴʥʠʤʠ ʦʙʣʽʢʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ 

ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʜʢʨʠʪʠʤʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ 

ʩʬʝʨʽ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʩʪʘʥʮʽʾ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʦʙʣʽʢʫ, ʢʦʥʪʨʦʣʶ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʠʟʢʫ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ: ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤ 

ʦʙʣʽʢʫ ʟʘʧʯʘʩʪʠʥ ʥʘ ʉʊʆ; ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʪʘ ʦʙʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; ʨʝʘʣʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ ʢʦʥʪʨʦʣʶ ʟʘ ʥʘʜʭʦʜʞʝʥʥʷʤ, 

ʚʠʜʘʯʝʶ ʡ ʧʝʨʝʤʽʱʝʥʥʷʤ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; ʨʦʟʨʦʙʢʘ ʟʨʫʯʥʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʥʘʣʽʪʠʢʠ ʡ ʛʝʥʝʨʘʮʽʾ ʟʚʽʪʽʚ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʦʙʣʽʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʥʘ ʉʊʆ, ʘ ʧʨʝʜʤʝʪʦʤ ð 

ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. 

ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜʭʽʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʥʮʠʧʠ 

ʦʙ'ʻʢʪʥʦʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ UML-ʥʦʪʘʮʽʾ. ʊʝʭʥʽʯʥʫ ʨʝʘʣʽʟʘʮʽʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, 

ʧʣʘʪʬʦʨʤʠ .NET 8, ʽʥʪʝʨʬʝʡʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ WPF ʽ ʉʂɹɼ SQL Server. ʊʘʢʠʡ ʚʠʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʘʚ ʟʤʦʛʫ ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʠʡ, ʤʘʩʰʪʘʙʦʚʘʥʠʡ ʽ ʟʨʫʯʥʠʡ ʫ ʩʫʧʨʦʚʦʜʽ 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ [1]. 

ɯʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʘʪʝʨʥʘ MVVM, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʤʝʞʫʚʘʥʥʷ 

ʽʥʪʝʨʬʝʡʩʫ, ʣʦʛʽʢʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. ʆʩʥʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ 

ʚʢʣʶʯʘʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʦʙʣʽʢ ʨʫʭʫ ʟʘʧʯʘʩʪʠʥ, ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʦʶ ʩʪʨʫʢʪʫʨʦʶ 

(ʟʦʥʘʤʠ ʪʘ ʢʦʤʽʨʢʘʤʠ), ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʱʦʜʦ ʟʘʣʠʰʢʽʚ, ʥʘʜʭʦʜʞʝʥʴ ʽ ʚʠʪʨʘʪ. 

ʈʝʘʣʽʟʦʚʘʥʦ ʪʘʢʦʞ ʟʘʩʦʙʠ ʧʦʰʫʢʫ, ʩʦʨʪʫʚʘʥʥʷ, ʬʽʣʴʪʨʘʮʽʾ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʽʥʪʝʨʬʝʡʩʽ. 



 

 

ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʚʠʤʦʛ ʜʦ ʬʫʥʢʮʽʦʥʘʣʫ ʧʦʙʫʜʦʚʘʥʦ UML-ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻ ʪʠʧʦʚʽ ʩʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʨʽʟʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʟʦʢʨʝʤʘ ʤʝʥʝʜʞʝʨʦʤ ʩʢʣʘʜʫ, ʦʧʝʨʘʪʦʨʦʤ, ʘʚʪʦʤʝʭʘʥʽʢʦʤ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʦʢʨʝʩʣʠʪʠ ʤʝʞʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʫʯʘʩʥʠʢʽʚ ʽ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ 

ʦʩʥʦʚʥʽ ʜʽʾ ʚ ʤʝʞʘʭ ʩʢʣʘʜʩʴʢʦʛʦ ʧʨʦʮʝʩʫ (ʨʠʩ. 1). 

 
ʈʠʩ 1. UML-ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʩʢʣʘʜʦʤ ʉʊʆ 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʨʦʟʨʦʙʣʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʩʪʘʥʮʽʡ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʛʦ ʯʠʥʥʠʢʘ, 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʙʣʽʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʽ ʟʘʛʘʣʴʥʫ ʦʧʪʠʤʽʟʘʮʽʶ ʩʢʣʘʜʩʴʢʠʭ 

ʧʨʦʮʝʩʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʘʪʝʨʥʘ MVVM ʩʧʨʠʷʻ ʛʥʫʯʢʦʩʪʽ, 

ʧʽʜʪʨʠʤʫʚʘʥʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʤʫ ʤʘʩʰʪʘʙʫʚʘʥʥʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʨʘʢʪʠʢʦʶ ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ [2].  

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʻ ʨʦʟʨʦʙʢʘ ʚʝʙʦʨʽʻʥʪʦʚʘʥʦʾ ʚʝʨʩʽʾ 

ʜʣʷ ʜʦʩʪʫʧʫ ʯʝʨʝʟ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʷ ʟ POS-ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʟ ʤʝʪʦʶ 

ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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Framework 6 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://learn.microsoft.com/en-
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

ʇʆ ʂʆʅʊʈʆʃʖ ʋʉʇɯʐʅʆʉʊɯ ʋʏʅɯɺ ʐʂʆʃʀ 

ʄʠʨʦʥʝʥʢʦ ɼ.ʉ., ʩʪʫʜʝʥʪʢʘ ʆʂʈ çɹʘʢʘʣʘʚʨè, 4 ʢʫʨʩ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ 

ɺ.ʆ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʪʘʢʠʭ, ʷʢ ʦʙʣʽʢ 

ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ. ʋ ʅʘʮʽʦʥʘʣʴʥʽʡ ʦʩʚʽʪʥʽʡ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ 

ʩʪʚʦʨʝʥʥʽ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʂʊ). ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʪʘ ʨʽʚʝʥʴ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ [1]. 

ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʦʮʽʥʶʚʘʥʥʷʤ ʫʯʥʽʚ, 

ʬʦʨʤʫʚʘʥʥʷʤ ʟʚʽʪʥʦʩʪʽ ʪʘ ʘʥʘʣʽʪʠʢʠ ʫʩʧʽʰʥʦʩʪʽ. ɹʽʣʴʰʽʩʪʴ ʰʢʽʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʦ 

ʧʘʧʝʨʦʚʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʘʙʦ ʨʦʟʨʽʟʥʝʥʽ ʝʣʝʢʪʨʦʥʥʽ ʞʫʨʥʘʣʠ, ʷʢʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʻʜʠʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʙ ʚʽʜʧʦʚʽʜʘʣʘ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʽ ʙʫʣʘ ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ 

ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʝ ʟʘʙʝʟʧʝʯʠʪʴ 

ʝʬʝʢʪʠʚʥʝ ʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʯʠʥʥʽ ʝʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ ʦʩʚʽʪʥʴʦʛʦ ʦʙʣʽʢʫ, ʪʘʢʽ ʷʢ NZ.ua, 
ñɭʜʠʥʘ ʰʢʦʣʘò, ñʄʦʷ ʰʢʦʣʘò ʪʦʱʦ. 

2. ʉʬʦʨʤʫʣʶʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ. 

3. ʉʧʨʦ̒ʢʪʫʚʘʪʠ ʨʝʣʷʮʽʡʥʫ ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ 

SQL Server Management Studio. 

4. ʈʝʘʣʽʟʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʥʘ ʦʩʥʦʚʽ Windows Forms ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʫ ʩʝʨʝʜʦʚʠʱʽ Visual Studio. 

5. ʉʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʜʽʘʛʨʘʤʠ 

ʧʨʝʮʝʜʝʥʪʽʚ. 

6. ʇʨʦʚʝʩʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ, ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʤʝʭʘʥʽʟʤ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʫ ʩʠʩʪʝʤʠ. 

ʆʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʩʪʘʣʘ ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

(ʨʠʩ.1), ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʠʩʪʝʤʦʶ. ɼʽʘʛʨʘʤʘ 

ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʨʦʣʽ (ʜʠʨʝʢʪʦʨ, ʟʘʚʫʯ, ʚʯʠʪʝʣʴ) ʪʘ ʾʭ ʜʽʾ, ʪʘʢʽ ʷʢ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʽʚ, 

ʜʦʜʘʚʘʥʥʷ ʫʯʥʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʚʯʠʪʝʣʽʚ, ʧʨʝʜʤʝʪʠ, ʩʪʚʦʨʝʥʥʷ ʫʨʦʢʽʚ ʽ 

ʦʮʽʥʶʚʘʥʥʷ, ʧʝʨʝʛʣʷʜ ʟʚʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ.  



 

 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʦʙʣʽʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚ ʟʘʢʣʘʜʽ 

ʦʩʚʽʪʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʻ ʣʦʛʽʯʥʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ 

ʦʩʚʽʪʠ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʩʠʩʪʝʤʫ 

ʤʦʞʥʘ ʜʦʧʦʚʥʠʪʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʦʜʫʣʝʤ ʟ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʜʘʥʠʭ, ʜʦʩʪʫʧʦʤ ʜʣʷ ʙʘʪʴʢʽʚ ʪʘ 

ʦʥʣʘʡʥ-ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʂʦʥʮʝʧʮʽʷ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʜʦ 2026 ʨʦʢʫ. 

ï ʄʆʅ ʋʢʨʘʾʥʠ. 

2. ɹʠʢʦʚ ɺ.ʖ. ʆʩʥʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. ï 

ʂ.: ɸʪʽʢʘ, 2013. 

3. Documentation ï SQL Server Management Studio [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʨʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʩʘʡʪʫ: https://learn.microsoft.com/en-us/sql/ssms 

4. Documentation ï Windows Forms [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʩʘʡʪʫ: https://learn.microsoft.com/en-us/dotnet/desktop/winforms/ 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

ʋʇʈɸɺʃɯʅʅʗ ʈʆɹʆʊʀ ʉʊʋɼɽʅʊʉʔʂʀʄʀ ʅɸʋʂʆɺʀʄʀ ɻʋʈʊʂɸʄʀ 

ʄʽʨʦʰʥʠʯʝʥʢʦ ɸ.ɺ., ʩʪʫʜʝʥʪʢʘ ʆʂʈ çɹʘʢʘʣʘʚʨè, 4 ʢʫʨʩ,  

ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ.ʆ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʾ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ 

ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʠʤʠ ʩʪʨʘʪʝʛʽʷʤʠ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʫʢʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɽʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʛʫʨʪʢʽʚ ʧʦʪʨʝʙʫʻ ʥʘʣʝʞʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

ʧʨʦʮʝʩʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʛʫʨʪʢʽʚ ʫ 

ʚʽʪʯʠʟʥʷʥʠʭ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʷʚʣʷʻ ʥʠʟʢʫ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʙʣʽʢʫ, ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʫʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ɹʽʣʴʰʽʩʪʴ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʪʘʨʽʣʽ ʤʝʪʦʜʠ ʚʝʜʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʨʦʟʨʽʟʥʝʥʽ ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ ʘʙʦ ʦʢʨʝʤʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʘʩʧʝʢʪʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʥʘʫʢʦʚʠʭ ʛʫʨʪʢʽʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ, ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩʠ ʧʣʘʥʫʚʘʥʥʷ 

ʟʘʭʦʜʽʚ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʮʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʙ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʻʜʠʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʝʢʦʩʠʩʪʝʤʫ ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ 

ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʛʫʨʪʢʽʚ, ʟʘʙʝʟʧʝʯʠʣʦ ʧʨʦʟʦʨʽʩʪʴ ʧʨʦʮʝʩʽʚ ʪʘ ʩʧʨʠʷʣʦ 

ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʽʷʣʴʥʽʩʪʶ ʩʪʫʜʝʥʪʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʛʫʨʪʢʽʚ ʟ ʨʦʟʤʝʞʫʚʘʥʥʷʤ ʧʨʘʚ 

ʜʦʩʪʫʧʫ, ʷʢʝ ʟʘʙʝʟʧʝʯʠʪʴ ʝʬʝʢʪʠʚʥʠʡ ʦʙʣʽʢ ʥʘʫʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɿʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ 
ʨʦʙʦʪʠ, ʚʢʣʶʯʘʶʯʠ "Science Hub", "ResearchTracker" ʪʘ ʽʥʰʽ ʧʣʘʪʬʦʨʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʢʦʣʝʢʪʠʚʘʤʠ. 

2. ɺʠʟʥʘʯʠʪʠ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

3. ʈʦʟʨʦʙʠʪʠ ʩʪʨʫʢʪʫʨʫ ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 
ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟʘʩʦʙʘʤʠ SQL Server Management Studio. 

4. ʉʪʚʦʨʠʪʠ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʪʝʭʥʦʣʦʛʽʾ Windows Forms ʪʘ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʢʠ 

Visual Studio. 

5. ʇʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʚʟʘʻʤʦʜʽʾ ʥʘ ʙʘʟʽ UML-ʜʽʘʛʨʘʤʠ 

ʧʨʝʮʝʜʝʥʪʽʚ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʣʝʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ. 

6. ʇʨʦʚʝʩʪʠ ʦʮʽʥʶʚʘʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʽʥʪʝʨʬʝʡʩʫ ʩʠʩʪʝʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 
ʢʦʨʠʩʪʫʚʘʯʘ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʩʴʢʠʤʠ 

ʥʘʫʢʦʚʠʤʠ ʛʫʨʪʢʘʤʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ, ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʘʣʛʦʨʠʪʤʠ ʨʝʘʣʽʟʘʮʽʾ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ. 

ʆʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚʠʩʪʫʧʘʻ ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

(ʨʠʩ. 1), ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʥʘʦʯʥʦ ʟʦʙʨʘʟʠʪʠ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʩʠʩʪʝʤʦʶ. ʅʘ ʜʽʘʛʨʘʤʽ 

ʧʦʢʘʟʘʥʦ ʢʣʶʯʦʚʽ ʨʦʣʽ (ʜʠʨʝʢʪʦʨ, ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ, ʫʯʘʩʥʠʢ ʛʫʨʪʢʘ) ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ 



 

 

ʜʽʾ, ʟʦʢʨʝʤʘ: ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ ʧʨʦ ʛʫʨʪʢʠ, ʫʯʘʩʥʠʢʽʚ ʽ ʢʝʨʽʚʥʠʢʽʚ, ʧʝʨʝʛʣʷʜ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʧʠʩʢʽʚ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʫʯʘʩʥʠʢʽʚ. ʊʘʢʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʣʦʛʽʢʫ ʚʟʘʻʤʦʜʽʾ ʾʾ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ 

ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʙʣʽʢʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʩʴʢʠʭ ʥʘʫʢʦʚʠʭ 

ʛʫʨʪʢʽʚ ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ 

ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ, 

ʟʨʫʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʋ 

ʤʘʡʙʫʪʥʴʦʤʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʚʜʦʩʢʦʥʘʣʠʪʠ ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, 

ʟʦʢʨʝʤʘ ʩʪʚʦʨʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʨʝʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʡ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʦʜʽʾ ʪʘ ʟʤʽʥʠ ʚ ʛʫʨʪʢʘʭ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʽ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʟʘʢʣʘʜʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Microsoft Docs. SQL Server Management Studio (SSMS). ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://learn.microsoft.com/en-us/sql/ssms 

2. UML 2.5.1 Specification ï Object Management Group. ï [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.omg.org/spec/UML 

3. ʄʘʢʘʨʝʥʢʦ ʄ.ʆ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: ʥʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ. ï ʂ.: ʂʅɽʋ, 2020. ï 256 ʩ. 

4. ʂʦʥʮʝʧʮʽʷ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄʋ ʚʽʜ 

03.03.2021 ˉ 167-ʨ. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://zakon.rada.gov.ua/laws/show/167-2021-ʨ  
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ɯʅʌʆʈʄɸʎɯʁʅʆ-ʋʇʈɸɺʃʗʖʏɸ ʉʀʉʊɽʄɸ ɺʀʂʃɸɼɸʏɸ 

ʅɸɺʏɸʃʔʅʆɻʆ ɿɸʂʃɸɼʋ 

ʉʝʤʯʫʢ ɹ.ɯ.., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʪʝʧʘʥʦʚ ʆ.ɺ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʤʝʪʘ 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʾ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʟʜʘʪʥʠʭ ʦʧʪʠʤʽʟʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʇʦʧʨʠ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʫ ʙʘʛʘʪʴʦʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʜʦʩʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʟ ʝʬʝʢʪʠʚʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ 

ʜʠʩʮʠʧʣʽʥʘʤʠ, ʟʘʚʜʘʥʥʷʤʠ, ʦʮʽʥʶʚʘʥʥʷʤ ʩʪʫʜʝʥʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʷʢʽʩʥʦʛʦ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʠʢʣʘʜʘʯʘʤʠ ʽ ʩʪʫʜʝʥʪʘʤʠ. ɺʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʾ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ʫʩʢʣʘʜʥʶʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʝ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʢʣʘʜʘʯʽʚ ʽ ʟʥʠʞʫʻ ʧʨʦʟʦʨʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ. 

ɿʘʚʜʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʦʙʫʤʦʚʣʝʥʝ ʧʦʪʨʝʙʦʶ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʪʠʥʥʠʭ 

ʚʠʢʣʘʜʘʮʴʢʠʭ ʟʘʚʜʘʥʴ, ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. ʈʦʟʨʦʙʢʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʮʽ 

ʧʨʦʙʣʝʤʠ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʚʜʘʥʴ, ʦʮʽʥʦʢ ʽ 

ʢʦʤʝʥʪʘʨʽʚ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʫʶʯʠ ʚʥʫʪʨʽʰʥʶ ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʪʠ ʚʠʢʣʘʜʘʯʘ. 

ʄʝʪʦʶ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʫʧʨʘʚʣʷʶʯʦʾ ʩʠʩʪʝʤʠ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʢʝʨʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʟʘʚʜʘʥʴ, 

ʟʜʽʡʩʥʶʚʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʦʟʦʨʝ ʟʙʝʨʽʛʘʥʥʷ ʡ ʧʝʨʝʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʘʚʯʘʥʥʷ. 

ɸʥʘʣʦʛʦʤ ʜʣʷ ʜʘʥʦʾ ɯʉ ʻ ʥʘʚʯʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʘʣ ʅʋɹɯʇ ʋʢʨʘʾʥʠ ï Elearn 

(ʜʠʚ. ʨʠʩ.1) 

 
ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ɼʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʻ ʢʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʶʪʴʩʷ ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʾʭʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʪʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ 

ʜʘʥʠʭ. ʋ ʤʝʞʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʚʘʣʘʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʟʨʫʯʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʧʽʜʪʨʠʤʢʠ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʫʯʘʩʥʽʡ ʤʦʜʝʣʽ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʟ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʦʤ. ʋ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʥʦʚʠ ʙʫʣʦ ʦʙʨʘʥʦ ʬʨʝʡʤʚʦʨʢ 

Symfony (ʜʣʷ ʙʝʢʝʥʜʫ) ʪʘ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ MySQL, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʠʩʮʠʧʣʽʥʠ, ʟʘʚʜʘʥʥʷ, 

ʧʦʜʘʥʽ ʨʦʙʦʪʠ ʡ ʦʮʽʥʢʠ. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ ʨʦʣʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ð ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ 

ð ʽʟ ʨʦʟʤʝʞʦʚʘʥʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʧʦʚʥʦʚʘʞʝʥʴ (ʜʠʚ. ʨʠʩ. 1). 



 

 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʙʘʟʠ ʜʘʥʠʭ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ ʫ ʤʦʻʤʫ ʧʨʦʝʢʪʽ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ 

ER ʤʦʜʝʣʴ ʜʣʷ ʦʧʠʩʫ ʩʫʪʥʦʩʪʝʡ ʙʘʟʠ ʜʘʥʠʭ, ʾʭ ʘʪʨʠʙʫʪʽʚ ʪʘ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ 

(ʜʠʚ. ʨʠʩ. 3) 

 

ʈʠʩ. 3 ER ʤʦʜʝʣʴ ʜʘʥʠʭ 

ʅʘ ʨʠʩ. 4 ʤʠ ʙʘʯʠʤʦ ʛʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘ ʥʽʡ ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ ʩʧʠʩʦʢ ʜʠʩʮʠʧʣʽʥ, ʜʦ ʷʢʠʭ ʤʠ ʤʘʻʤʦ ʜʦʩʪʫʧ ʽ ʚʥʠʟʫ ʙʘʯʠʤʦ ʢʘʣʝʥʜʘʨ, ʥʘ 

ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʽ ʨʦʙʦʪʠ ʜʝʜʣʘʡʥ ʷʢʠʭ ʩʪʦʾʪʴ ʜʦ ʧʝʚʥʦʛʦ ʜʥʷ. 

 
ʈʠʩ. 4 ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ 



 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʆʬʽʮʽʡʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ MySQL: https://dev.mysql.com/doc/ 

2. ʅʦʨʤʘʣʽʟʘʮʽʷ ʙʘʟ ʜʘʥʠʭ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

https://learn.microsoft.com/en-us/office/troubleshoot/access/database-normalization- 

description 

3.   3.   Fowler M. UML 2.0: ʥʘʦʯʥʠʡ ʧʦʩʽʙʥʠʢ. ð ʂ.: ɼʽʘʣʝʢʪʠʢʘ, 2006. ð 208 
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ʋɼʂ 004.415.2 + 004.738.5 

ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʋʇʈɸɺʃɯʅʅʗ 

ʆʈɽʅɼʆʖ ʅɽʈʋʍʆʄʆʉʊɯ ɿ ʇɯɼʊʈʀʄʂʆʖ ʎʀʌʈʆɺʆɰ ɺɿɸɭʄʆɼɯɰ 

ʄʦʪʣʶʢ ʆ.ʇ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʡʛʘʥʛ ɻ.ʆ. 

ɿ ʨʦʟʰʠʨʝʥʥʷʤ ʨʠʥʢʫ ʦʨʝʥʜʠ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʮʠʬʨʦʚʠʭ ʧʦʩʣʫʛ ʟʨʦʩʪʘʻ 

ʧʦʪʨʝʙʘ ʚ ʢʦʤʧʣʝʢʩʥʠʭ ɯʊ-ʨʽʰʝʥʥʷʭ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʣʦʚʦʶ ʪʘ ʢʦʤʝʨʮʽʡʥʦʶ 

ʥʝʨʫʭʦʤʽʩʪʶ. ɹʽʣʴʰʽʩʪʴ ʥʘʷʚʥʠʭ ʩʠʩʪʝʤ ʨʝʘʣʽʟʫʶʪʴ ʣʠʰʝ ʦʢʨʝʤʽ ʬʫʥʢʮʽʾ, ʥʝ ʦʭʦʧʣʶʶʯʠ 

ʧʦʚʥʫ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʡ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ, ʱʦ ʦʙôʻʜʥʫʻ ʙʽʟʥʝʩ-ʣʦʛʽʢʫ ʟ ʩʫʯʘʩʥʠʤʠ ʮʠʬʨʦʚʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʟʘʩʚʽʜʯʫʻ ʚʠʩʦʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ ʫ ʩʬʝʨʽ 

ʦʨʝʥʜʠ. Grabovyy ʽ Volkov [1] ʘʢʮʝʥʪʫʶʪʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʘʥʘʣʽʪʠʢʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ Cholaraja ʪʘ ʽʥ. [2] 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʠʩʪʝʤʫ JustRent, ʱʦ ʨʝʘʣʽʟʫʻ ʙʘʟʦʚʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʘʣʝ ʥʝ ʧʝʨʝʜʙʘʯʘʻ 

ʛʥʫʯʢʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʪʨʝʙʫ ʫ ʨʦʟʨʦʙʮʽ 

ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʽʟ ʛʣʠʙʦʢʦʶ ʽʥʪʝʛʨʘʮʽʻʶ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʟʜʘʪʥʦʾ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʢʣʶʯʦʚʽ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʦʨʝʥʜʦʶ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ 

ʮʠʬʨʦʚʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʾʾ ʫʯʘʩʥʠʢʘʤʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʻ ʩʠʩʪʝʤʘ 

ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʦʨʝʥʜʠ ʥʝʨʫʭʦʤʦʩʪʽ. ʇʨʝʜʤʝʪ ð ʘʨʭʽʪʝʢʪʫʨʘ ʚʝʙ-ʧʣʘʪʬʦʨʤʠ, 

ʾʾ ʩʝʨʚʽʩʠ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ. 

ʈʦʟʨʦʙʣʝʥʝ ʨʽʰʝʥʥʷ ʚʢʣʶʯʘʻ ʙʘʟʫ ʜʘʥʠʭ ʦʙôʻʢʪʽʚ ʽʟ ʩʫʧʨʦʚʽʜʥʦʶ ʪʝʭʥʽʯʥʦʶ ʽ 

ʧʨʘʚʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʤʦʜʫʣʴ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʛʦʚʦʨʽʚ ʽʟ ʧʽʜʪʨʠʤʢʦʶ Stripe, PayPal ʽ 

Monobank, ʘ ʪʘʢʦʞ ʩʝʨʚʽʩ ʦʙʨʦʙʢʠ ʟʘʷʚʦʢ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʧʨʽʦʨʠʪʝʪʽʚ ʽ ʢʦʥʪʨʦʣʴʥʠʭ 

ʩʪʨʦʢʽʚ (SLA). ʂʦʤʫʥʽʢʘʮʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʯʘʪ-ʙʦʪ, email ʽ push-ʩʧʦʚʽʱʝʥʥʷ. ɼʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʥʘʣʽʪʠʢʠ ʟʘʩʪʦʩʦʚʘʥʦ ʜʘʰʙʦʨʜʠ ʟ KPI (ʟʘʧʦʚʥʶʚʘʥʽʩʪʴ, ARPU, ʙʦʨʛʦʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʯʘʩ ʨʝʘʛʫʚʘʥʥʷ). ʈʦʣʴʦʚʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʜʦʩʪʫʧ ʟʘ ʪʠʧʦʤ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʙʘʟʫʻʪʴʩʷ ʥʘ PostgreSQL ʟ ORM Sequelize. ʉʝʨʚʝʨʥʘ ʣʦʛʽʢʘ ʨʝʘʣʽʟʦʚʘʥʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ NestJS ʽ ʧʽʜʪʨʠʤʫʻ REST/GraphQL API. ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ 

React ʽ TypeScript. ʄʦʙʽʣʴʥʠʡ ʜʦʩʪʫʧ ʟʘʙʝʟʧʝʯʝʥʦ ʯʝʨʝʟ Flutter WebView. ʉʪʨʫʢʪʫʨʘ 

ʩʠʩʪʝʤʠ ʧʨʦʽʣʶʩʪʨʦʚʘʥʘ ʥʘ UML-ʜʽʘʛʨʘʤʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʨʠʩ. 1), ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʟʘʷʚʢʠ. ɺʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʢʣʘʩʘʤʠ ʥʘʚʝʜʝʥʦ ʥʘ ʜʽʘʛʨʘʤʽ ʢʣʘʩʽʚ (ʨʠʩ. 2). 

 
ʈʠʩ. 1. UML-ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʟʘʷʚʢʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ 

ʩʠʩʪʝʤʽ ʦʨʝʥʜʠ ʥʝʨʫʭʦʤʦʩʪʽ 



 

 

 
ʈʠʩ. 2. UML-ʜʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʢʣʶʯʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ 

ʄʦʜʫʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʶʚʘʪʠ ʩʠʩʪʝʤʫ ʥʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ð 

ʥʘʧʨʠʢʣʘʜ, ʝʥʝʨʛʦʤʦʥʽʪʦʨʠʥʛʦʤ ʯʠ ʧʨʦʛʨʘʤʘʤʠ ʣʦʷʣʴʥʦʩʪʽ ð ʙʝʟ ʟʤʽʥʠ ʷʜʨʘ [3]. 

Frontend ʧʦʙʫʜʦʚʘʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ Flutter, Redux Toolkit, Styled Components ʽ Chart.js. 

Backend ʚʠʢʦʨʠʩʪʦʚʫʻ Redis, RabbitMQ, Docker Compose, GitHub Actions ʪʘ AWS ECS. 

ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʟʘʣʫʯʝʥʦ Jest, Supertest, Cypress, Postman Runner. ɿʘʭʠʩʪ ʜʘʥʠʭ 

ʟʘʙʝʟʧʝʯʫʶʪʴ JWT, 2FA (SMS) ʽ ʰʠʬʨʫʚʘʥʥʷ AES-256 [4]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʚʦʨʝʥʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʚʝʙ-ʩʠʩʪʝʤʫ, ʱʦ ʦʙôʻʜʥʫʻ 

ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ, ʬʽʥʘʥʩʘʤʠ ʪʘ ʢʦʤʫʥʽʢʘʮʽʻʶ ʚ ʻʜʠʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ 

ʧʦʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʦʨʝʥʜʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ UML-ʜʽʘʛʨʘʤ ʜʘʣʦ ʟʤʦʛʫ ʥʘʦʯʥʦ 

ʚʽʜʦʙʨʘʟʠʪʠ ʚʟʘʻʤʦʜʽʶ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʛʥʫʯʢʽʩʪʴ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, 

ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʦʨʝʥʜʥʠʤʠ 

ʚʽʜʥʦʩʠʥʘʤʠ. 
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