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ʹʨʳʻˀʨʵ ˀʬʹʸʻʲʬʩʻʲʰʨ ʹʨʽʨʸʯʭʬʲʵʹ ʺʬʽʴʰʱʻʸ ʻʴʰʭʬʸʹʰʺʬʺˀʰ  

ʰʴʼʵʸʳʨʺʰʱʰʹʨ ʫʨ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰʹ ʼʨʱʻʲʺʬʺʰ  

ʳʨʸʯʭʰʹ ʨʭʺʵʳʨʺʰʮʬʩʻʲʰ ʹʰʹʺʬʳʬʩʰʹ  

(ʶʸʵʪʸʨʳʻʲʰ ʰʴʷʰʴʬʸʰʨ) ʫʬʶʨʸʺʨʳʬʴʺʰ  
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ʹʨʽʨʸʯʭʬʲʵʹ ʺʬʽʴʰʱʻʸʰ ʻʴʰʭʬʸʹʰʺʬʺʰʹ ʰʴʼʵʸʳʨʺʰʱʰʹʨ ʫʨ ʳʨʸʯʭʰʹ  

ʹʰʹʺʬʳʬʩʰʹ ʼʨʱʻʲʺʬʺʰʹ ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʹʨʩ˅ʵʹ ʱʵʲʬʪʰʰʹ ʹˆʫʵʳʨʮʬ,  

ʱʵʸʶʻʹʰ ----------------, ʨʻʫʰʺʵʸʰʨ ------------ 

ʳʰʹʨʳʨʸʯʰ: 0175, ʯʩʰʲʰʹʰ, ʱʵʹʺʨʭʨʹ 77. 
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ˆʵʲʵ ʨʭʺʵʸʬʼʬʸʨʺʰʹʨ - ʼʨʱʻʲʺʬʺʰʹ ʭʬʩʪʭʬʸʫʮʬ  

 

 

 

ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʹʨʩ˅ʵʹ ʳʫʰʭʨʴʰ ʶʸʵʼ. ʯʰʴʨʯʰʴ ʱʨʰˀʨʻʸʰ  
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ʴʨˀʸʵʳʰʹ ʮʵʪʨʫʰ ʫʨˆʨʹʰʨʯʬʩʨ 

ʯʬʳʰʹ ʨʽʺʻʨʲʻʸʵʩʨ. ʹʨʫʵʽʺʵʸʵ ʴʨˀʸʵʳʰʹ “ʳʨʾʨʲʰ ˄ʭʫʵʳʨʫʵʩʰʹ 

ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʰʹ ʫʨʶʸʵʬʽʺʬʩʨ ʪʨʫʨʻʫʬʩʬʲʰ ʫʨˆʳʨʸʬʩʰʹ ʵʶʬʸʨʺʰʻʲʰ 

ʳʨʸʯʭʰʹ ˂ʬʴʺʸʰʹʯʭʰʹ („112“)“ ʼʨʸʪʲʬʩˀʰ ˁʨʺʨʸʬʩʻʲ ʰʽʴʨ ʹʰʾʸʳʰʹʬʻʲʰ 

ʱʭʲʬʭʨ, ʳʵ˃ʰʬʩʻʲ ʫʨ ʪʨʨʴʨʲʰʮʬʩʻʲ ʰʽʴʨ ʹʨʱʭʲʬʭ ʶʸʵʩʲʬʳʨʺʰʱʨʹʯʨʴ 

ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʹʨʳʬ˂ʴʰʬʸʵ ʲʰʺʬʸʨʺʻʸʨ ʫʨ ʨʸʹʬʩʻʲʰ 

ʪʨʫʨ˄ʿʭʬʺʰʲʬʩʬʩʰ. ʫʨʪʸʵʭʰʲʰ ʪʨʳʵ˂ʫʰʲʬʩʨ ʪʨʳʵʿʬʴʬʩʻʲ ʰʽʴʨ 

ʪʨʫʨʻʫʬʩʬʲʰ ʫʨˆʳʨʸʬʩʰʹ ʵʶʬʸʨʺʰʻʲʰ ʳʨʸʯʭʰʹ ˂ʬʴʺʸʰʹʯʭʰʹ 

ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʰʹ ʫʨʶʸʵʬʽʺʬʩʨʹʨ ʫʨ ʸʬʨʲʻʸʰ ʶʸʵʩʲʬʳʬʩʰʹ 

ʪʨʫʨ˄ʿʭʬʺʰʹ ˀʬʯʨʭʨʮʬʩʨˀʰ. „112“-ˀʰ ʻʱʭʬ ˄ʨʸʳʨʺʬʩʰʯ ʭʰʿʬʴʬʩʯ MongoDB 

ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨʹ ʫʨʭʨʲʬʩʨʯʨ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʰʹʯʭʰʹ. ʨʳʨʹʯʨʴ ʬʸʯʨʫ, 

ʳʰʳʫʰʴʨʸʬ ʶʸʵʬʽʺʨʫ ʪʭʨʽʭʹ ʳʵʴʨ˂ʬʳʬʩʰʹ ʹˆʭʨʫʨʹˆʭʨ ʹʬʸʭʬʸʬʩʰʫʨʴ 

MongoDB-ˀʰ ʯʨʭʳʵʿʸʨ, ʸʨ˂ ʩʬʭʸʨʫ ʻʼʸʵ ʨʨˁʽʨʸʬʩʹ ʫʨ ʪʨʨʳʨʸʺʰʭʬʩʹ 

ʳʵʴʨ˂ʬʳʯʨ ʨʴʨʲʰʮʹʨ ʫʨ ʹʺʨʺʰʹʺʰʱʻʸ ʫʨʳʻˀʨʭʬʩʨʹ. 

ʹʬʸʭʬʸʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʰʹ ʨʸʽʰʺʬʽʺʻʸʰʹ ˀʬʳʻˀʨʭʬʩʨ 

ʳʴʰˀʭʴʬʲʵʭʨʴʰ ʬʺʨʶʰʨ, ʳʨʪʸʨʳ, ˂ˆʨʫʰʨ, ʹʨʰʴʺʬʸʬʹʵʨ, ʸʨ ʹʨˆʰʯ ʫʨ ʸʨ 

ʳʵʴʨ˂ʬʳʬʩʹ ˀʬʭʰʴʨˆʨʭʯ ʳʨʹˀʰ.  

ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰʹ ʬʽʹʶʬʸʰʳʬʴʺʻʲʰ ʴʨ˄ʰʲʰ ʬ˃ʾʭʴʬʩʨ 

ʪʨʫʨʻʫʬʩʬʲʰ ʫʨˆʳʨʸʬʩʰʹ ʵʶʬʸʨʺʰʻʲʰ ʳʨʸʯʭʰʹ ˂ʬʴʺʸ „112“-ʰʹʯʭʰʹ 

ʰʹʬʯʰ ʶʸʵʩʲʬʳʻʸʰ ʹʨʱʰʯˆʰʹ ʪʨʻʳˇʵʩʬʹʬʩʨʹ, ʸʵʪʵʸʰ˂ ʨʸʰʹ ʹʨʹ˄ʸʨʼʵ 

ʹʨʳʬʫʰ˂ʰʴʵ ʳʵʳʹʨˆʻʸʬʩʰʹ ʩʸʰʪʨʫʬʩʰʹ ʫʰʹʶʬʺˁʬʸʰʮʨ˂ʰʨ. 

ʳʬ˂ʴʰʬʸʻʲʰ ʹʰʨˆʲʬ. ʴʨˀʸʵʳˀʰ ˄ʨʸʳʵʫʪʬʴʰʲʰʨ ˀʬʳʫʬʪʰ ʹʰʨˆʲʬʬʩʰ: 

- ʳʵʴʨ˂ʬʳʯʨ ʸʬʲʨ˂ʰʻʸʰ ʫʨ ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ 

ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ ˀʬʫʨʸʬʩʰʹ ʹʨʼʻ˃ʭʬʲʮʬ ˀʬʳʻˀʨʭʬʩʻʲʰʨ ʳʨʾʨʲʰ 

˄ʭʫʵʳʨʫʵʩʰʹ ʳʽʵʴʬ ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʰʹ ʫʨʶʸʵʬʽʺʬʩʰʹ 

ʳʬʯʵʫʵʲʵʪʰʨ.  

- ʶʸʵʬʽʺʰʹ ʪʨʴʹʨˆʵʸ˂ʰʬʲʬʩʲʨʫ ʪʨʳʵʿʬʴʬʩʻʲʰʨ ˈʵʸʰʮʵʴʺʨʲʻʸʰ 

ʮʸʫʰʹ ʳʵʫʬʲʰ, ʸʨ˂ ʰʯʭʲʬʩʨ ʯʨʴʨʳʬʫʸʵʭʬ ʫʨ ʰʴʵʭʨ˂ʰʻʸ 

ʳʰʫʪʵʳʨʫ.  ʨʾʴʰˀʴʻʲʰ ʳʵʫʬʲʰ ʪʻʲʰʹˆʳʵʩʹ ʰʴʼʵʸʳʨ˂ʰʰʹ 
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ˀʬʴʨˆʭʨ-ʫʨʳʻˀʨʭʬʩʰʹʯʭʰʹ ʹʬʸʭʬʸʬʩʰʹ ʪʨʬʸʯʰʨʴʬʩʰʯ ʳʰʾʬʩʻʲʰ 

ʬʸʯʰʨʴʰ ʸʬʹʻʸʹʰʹ ʪʨʳʵʿʬʴʬʩʨʹ. ʨʾʴʰˀʴʻʲʰ ʳʵʫʬʲʰʹ 

ʻʶʰʸʨʺʬʹʵʩʨ ʰʹ ʨʸʰʹ, ʸʵʳ ʹʨ˅ʰʸʵʬʩʰʹʨʳʬʩʸ, ʳʨʸʺʰʭʨʫ ʨʸʰʹ 

ˀʬʹʨ˃ʲʬʩʬʲʰ ʸʬʹʻʸʹʰʹ ʫʨʳʨʺʬʩʨ. ʨʹʬʭʬ, ʨʾʴʰˀʴʻʲʰ ʳʵʫʬʲʰʹ 

ʪʨʳʵʿʬʴʬʩʰʹʨʹ, ʺʬʽʴʰʱʰʹ ʫʨʮʰʨʴʬʩʰʹʪʨʴ ʪʨʳʵ˄ʭʬʻʲʰ ˆʨʸʭʬʮʬʩʰ ʨʸ 

ʨʸʰʹ ʱʸʰʺʰʱʻʲʰ ʫʨ ʨʫʭʰʲʨʫ ʪʨʳʵʹ˄ʵʸʬʩʨʫʰʨ. 

- ʶʸʵʬʽʺˀʰ ʬʸʯ-ʬʸʯʰ ʿʭʬʲʨʮʬ ʰʴʵʭʨ˂ʰʻʸʰ ʳʰʫʪʵʳʨ ʨʸʰʹ 

ˀʨʸʫʰʴʪʰʹʨ ʫʨ ʸʬʶʲʰʱʨ˂ʰʰʹ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ 

ʳʨʽʹʰʳʨʲʻʸʰ ʹʺʨʩʰʲʻʸʵʩʰʹʨ ʫʨ ˄ʨʸʳʨʫʵʩʰʹ ʳʰʹʨʾ˄ʬʭʨʫ. 

- ʪʨʫʨʻʫʬʩʬʲʰ ʹʨʳʬʫʰ˂ʰʴʵ ʹʨʳʹʨˆʻʸʰʹ ʪʨʳʵ˄ʭʬʭʬʩʰʹ ʪʨʨʴʨʲʰʮʬʩʰʹ 

ˀʬʫʬʪʨʫ ˀʬʳʻˀʨʭʫʨ ʰʴʵʭʨ˂ʰʻʸʰ ʳʰʫʪʵʳʬʩʰ ʨʸʹʬʩʻʲʰ 

ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨʹʨ˅ʸʬʲʨʫ: ˆʬʲʵʭʴʻʸʰ ʴʬʰʸʵʴʻʲʰ ʽʹʬʲʰʹ 

ʪʨʳʵʿʬʴʬʩʰʹ ˀʬʹʨ˃ʲʬʩʲʵʩʰʹ ʪʨʳʵʭʲʬʴʨ ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ 

ʩʸʰʪʨʫʰʹ ˀʬʸˁʬʭʰʹ ʨʳʵ˂ʨʴʰʹʯʭʰʹ ʫʨ ʨʲʪʵʸʰʯʳʬʩʰʹ ʹʰʹʺʬʳʰʹ 

ˀʬʽʳʴʨ ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʪʨʳʵ˃ʨˆʬʩʬʩʰʹ ʶʸʰʵʸʰʺʬʺʬʩʰʹ 

ʪʨʴʹʨʮʾʭʸʰʹ ʨʳʵ˂ʨʴʰʹʯʭʰʹ. 

ʹʨʳʻˀʨʵʹ ʳʰʮʨʴʰ. ʯʨʴʨʳʬʫʸʵʭʬ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʹʨʳʿʨʸʵˀʰ 

ʰʴʼʵʸʳʨ˂ʰʰʹ ʻʫʰʫʬʹ ʴʨ˄ʰʲʹ ʨʫʨʳʰʨʴʬʩʰʹ ʴʨ˂ʭʲʨʫ ʱʵʳʶʰʻʺʬʸʻʲʰ 

ʺʬʽʴʰʱʨ ʽʳʴʰʹ. ʰʴʼʵʸʳʨ˂ʰʰʹ ʴʨʱʨʫʰ ʰʳʫʬʴʨʫ ʹ˄ʸʨʼʨʫ ʰʮʸʫʬʩʨ, ʸʵʳ 

ʹʨ˅ʰʸʵ ˆʫʬʩʨ ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨʳʻˀʨʭʬʩʰʹ ʯʨʴʨʳʬʫʸʵʭʬ ʳʬʯʵʫʬʩʰʹ 

ʳʵ˃ʰʬʩʨ. ʫʰʹʬʸʺʨ˂ʰʰʹ ʳʰʮʨʴʰʨ ʰʴʼʵʸʳʨ˂ʰʰʹ ˀʬʴʨˆʭʨ-ʫʨʳʻˀʭʬʩʰʹ ʨˆʨʲʰ 

ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʪʨʳʵʱʭʲʬʭʨ ʫʨ ˀʬʹʨʩʨʳʰʹʰ ʹʬʸʭʬʸʻʲʰ ʫʨ ʶʸʵʪʸʨʳʻʲʰ 

ʻʮʸʻʴʭʬʲʿʵʼʰʹ ʳʬʯʵʫʵʲʵʪʰʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨ.  

ʹʬʸʭʬʸʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʰʹ ʪʨʳʨʸʯʭʨʹʯʨʴ ʬʸʯʨʫ ʹʨʫʰʹʬʸʺʨ˂ʰʵ 

ʴʨˀʸʵʳʰʹ ʳʰʮʴʨʫ ʫʨʰʹʨˆʨ „112“-ʰʹ ʫʰʹʶʬʺˁʬʸʬʩʰʹʯʭʰʹ ʳʻˀʨʵʩʰʹ 

ʪʨʳʨʸʺʰʭʬʩʨ ʫʨ ʫʰʹʶʬʺˁʬʸʰʮʨ˂ʰʰʹ ʶʸʵ˂ʬʹʰʹ ʪʨʻʳˇʵʩʬʹʬʩʨ, ʸʰʹʯʭʰʹʨ˂ 

ʪʨʳʵʰʱʭʬʯʨ ʵʸʰ ʸʬʨʲʻʸʰ ʶʸʵʩʲʬʳʨ: 

 ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʩʸʰʪʨʫʰʹ ˀʬʸˁʬʭʰʹ ʨʳʵ˂ʨʴʨ - 

ʹʨʹ˄ʸʨʼʵʹ ʩʸʰʪʨʫʰʹ ʪʨʯʨʭʰʹʻʼʲʬʩʰʹʨ ʫʨ ʨˆʨʲ ʳʰʹʨʳʨʸʯʮʬ 
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ʳʰʹʭʲʰʹ ʹʨʭʨʸʨʻʫʵ ʫʸʵʰʹ ʪʨʳʵʯʭʲʨ. ʳʨʪʨʲʰʯʨʫ, ʮʨʸʰʹ 

ʰʴʰ˂ʰʨʺʵʸʯʨʴ ʺʬʸʰʺʵʸʰʻʲʨʫ ʻʨˆʲʵʬʹʰ ʯʨʭʰʹʻʼʨʲʰ ʩʸʰʪʨʫʨ 

ʹʨ˂ʵʩʰʹ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ 1 ʹʨʨʯʰʹ ʹʨʭʨʲʮʬʨ, ʹˆʭʨ ˀʬʳʯˆʭʬʭʨʮʬ 

ʪʨʹʻʲʰ ʩʸʰʪʨʫʨ ʱʰ ˀʬʰ˃ʲʬʩʨ ʰʴʰ˂ʰʨʺʵʸʰʹ ʳʬʮʵʩʲʨʫ ʰʿʵʹ ʫʨ 5 

˄ʻʯˀʰ ʪʨʯʨʭʰʹʻʼʲʫʬʹ. ˂ˆʨʫʰʨ, ʸʵʳ ʫʰʹʶʬʺˁʬʸʰʮʨ˂ʰʰʹ 

ʵʶʺʰʳʨʲʻʸʰ ʳʨʸʯʭʰʯ ʫʸʵ˂ ʫʨʰʮʵʪʬʩʨ ʫʨ ʼʰʴʨʴʹʻʸʰ ʯʻ 

ʨʫʨʳʰʨʴʻʸʰ ʸʬʹʻʸʹʰ˂. 

 ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʪʨʳʵ˃ʨˆʬʩʬʩʰʹ ʶʸʰʵʸʰʺʬʺʬʩʰʹ 

ʪʨʴʹʨʮʾʭʸʰʹ ʨʳʵ˂ʨʴʨ - ʨʳʷʨʳʨʫ „112“-ˀʰ ʶʸʰʵʸʰʺʬʺʬʩʰ ˆʰʹʺʨʫ ʨʸʰʹ 

ʪʨʴʹʨʮʾʭʸʻʲʰ ʰʴ˂ʰʫʬʴʺʰʹ ʺʰʶʬʩʰʹ ʱʨʺʬʪʵʸʰʬʩʰʹ ʫʨ ʨʸʨ 

ʯʰʯʵʬʻʲʰ ˀʬʳʯˆʭʬʭʰʹ ʱʵʴʱʸʬʺʻʲʰ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ ʹʰʳ˃ʰʳʰʹ 

ʳʰˆʬʫʭʰʯ. ʶʰʱʰʹ ʹʨʨʯʬʩˀʰ „112“-ˀʰ ˀʬʳʵʫʰʹ ʬʸʯʰ ʫʨ ʰʳʨʭʬ 

ʶʸʰʵʸʰʺʬʺʰʹ ʳʽʵʴʬ ʨʯʵʩʰʯ ʹʨʳʬʫʰ˂ʰʴʵ ʹʨʽʳʬ, ʸʵʳʬʲʯʨ 

ʫʰʹʶʬʺˁʬʸʰʮʨ˂ʰʰʹ ʸʰʪʰʯʵʩʰʹ ʪʨʴʹʨʹʨʮʾʭʸʨʫ ʫʰʹʶʬʺˁʬʸʹ ʻ˄ʬʭʹ 

ʳʨʯʰ ʹʨʯʰʯʨʵʫ ˀʬʳʵ˄ʳʬʩʨ ʫʨ ˀʬʫʨʸʬʩʨ, ʸʨ˂ ʫʰʫ ˃ʨʲʰʹˆʳʬʭʨʹ 

ʳʵʰʯˆʵʭʹ ʳʨˀʰʴ, ʸʵʫʬʹʨ˂ ˄ʨʳʬʩʰ ʪʨʫʨʳ˄ʿʭʬʺʰʨ. ʳʨʪʨʲʰʯʨʫ, ʪʸʰʶʰʹ 

ʹʬʮʵʴʻʸʰ ʬʶʰʫʬʳʰʰʹ ʫʸʵʹ ʪʨʳʵ˃ʨˆʬʩʬʩʰ ʨʸʹʬʩʻʲ ʩʸʰʪʨʫʬʩʯʨʴ 

ˀʬʫʨʸʬʩʰʯ ʩʬʭʸʨʫ ʳʬʺʰʨ ʫʨ ˆˀʰʸʨʫ ʬʸʯʰ ʫʨ ʰʳʨʭʬ ʶʸʰʵʸʰʺʬʺʰʹ 

(„ʫʨʩʨʲʰ“, „ʹʨˀʻʨʲʵ“ ʨʴ „ʳʨʾʨʲʰ“) ʳʽʵʴʬ ʨʯʵʩʰʯ  „ˁʨʳʵʱʰʫʬʩʻʲʰ“ 

ʹʨʽʳʬ ʬʲʵʫʬʩʨ ʯʨʭʰʹʻʼʨʲ ʩʸʰʪʨʫʨʹ. 

ʫʨʹʨˆʻʲʰ ʳʰʮʴʰʹ ʳʰʹʨʾ˄ʬʭʨʫ ʨʻ˂ʰʲʬʩʬʲʰʨ ˀʬʳʫʬʪʰ ˃ʰʸʰʯʨʫʰ 

ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʫʨ˄ʿʭʬʺʨ: 

 ʳʵʴʨ˂ʬʳʯʨ ʸʬʲʨ˂ʰʻʸʰ ʫʨ ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ 

ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ ˀʬʫʨʸʬʩʰʹ ʹʨʼʻ˃ʭʬʲʮʬ ʻʴʫʨ ʪʨʴʰʹʨʮʾʭʸʵʹ ʰʳ 

ʨʳʵ˂ʨʴʨʯʨ ʱʲʨʹʬʩʰ, ʸʵʳʲʬʩʰʹʯʭʰʹʨ˂ ʬʼʬʽʺʰʨʴʰʨ ʯʰʯʵʬʻʲʰ 

ʳʨʯʪʨʴʰʹ ʪʨʳʵʿʬʴʬʩʨ. 

 ʨʴʨʲʰʮʰʹ ʹʨʼʻ˃ʭʬʲʮʬ ʻʴʫʨ ˀʬʰʸˁʬʹ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨ 

ʪʨʫʨʻʫʬʩʬʲʰ ʫʨˆʳʨʸʬʩʰʹ ʵʶʬʸʨʺʰʻʲʰ ʳʨʸʯʭʰʹ ˂ʬʴʺʸ „112“-

ʰʹʯʭʰʹ.  
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 ʻʴʫʨ ˀʬʳʻˀʨʭʫʬʹ ʱʸʰʺʰʱʻʲʰ ʹʰʹʺʬʳʰʹ ʰʴʼʸʨʹʺʸʻʽʺʻʸʨ, 

ʸʵʳʬʲʹʨ˂ ʬʽʴʬʩʨ ʨʳʵ˂ʨʴʰʹ ˀʬʹʨʩʨʳʰʹʰ ʹʨʰʳʬʫʵʵʩʨ, ˄ʭʫʵʳʨʫʵʩʨ ʫʨ 

˄ʨʸʳʨʫʵʩʨ. 

 ʪʨʫʨʻʫʬʩʬʲʰ ʹʨʳʬʫʰ˂ʰʴʵ ʹʨʳʹʨˆʻʸʰʹ ʪʨʳʵ˄ʭʬʭʬʩʰʹ ʨʴʨʲʰʮʰʹ 

ʹʨʼʻ˃ʭʬʲʮʬ ʪʨʳʵʭʲʬʴʰʲʰ ʨʳʵ˂ʨʴʬʩʰʹʯʭʰʹ ˁʨʳʵʿʨʲʰʩʫʬʹ 

ʱʵʴʱʸʬʺʻʲʰ ʹʨʱʭʲʬʭʰ ʳʰʳʨʸʯʻʲʬʩʬʩʰ ʫʨ ʪʨʴʰʹʨʮʾʭʸʵʹ 

ʶʸʵʩʲʬʳʰʹ ʪʨʫʨ˅ʸʰʹ ʬʺʨʶʬʩʰ.  

  ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʩʸʰʪʨʫʰʹ ˀʬʸˁʬʭʰʹ ʨʳʵ˂ʨʴʰʹʯʭʰʹ ˀʬʰʽʳʴʨʹ 

ˆʬʲʵʭʴʻʸʰ ʴʬʰʸʵʴʻʲʰ ʽʹʬʲʰʹ ʮʵʪʨʫʰ ʳʵʫʬʲʰ, ʪʨʴʰʹʨʮʾʭʸʵʹ 

ʰʹ ˀʬʳʨʭʨʲʰ ʶʨʸʨʳʬʺʸʬʩʰ, ʸʨ˂ ˀʬʰ˃ʲʬʩʨ, ʱʨʭˀʰʸˀʰ ʨʾʳʵˁʴʫʬʹ 

ʹʨʹ˄ʸʨʼʵʹ ʩʸʰʪʨʫʰʹ ʳʰʬʸ ʶʨ˂ʰʬʴʺʯʨʴ ʫʨˆʨʸˇʻʲ ʹʨʭʨʸʨʻʫʵ 

ʫʸʵʹʯʨʴ. 

 ˀʬʳʻˀʨʭʫʬʹ ʳʨʴʽʨʴʻʸʰ ʫʨʹ˄ʨʭʲʰʹʯʭʰʹ ʹʨ˅ʰʸʵ ʹʺʸʻʽʺʻʸʰʹ ʳʽʵʴʬ 

ʳʵʴʨ˂ʬʳʯʨ ʱʸʬʩʻʲʰ.  

 ʪʨʨʴʨʲʰʮʫʬʹ ʳʰʾʬʩʻʲʰ ʳʵʴʨ˂ʬʳʯʨ ʱʸʬʩʻʲʰ ʫʨ ʸʬʫʨʽʺʰʸʬʩʻʲ 

ʰʽʴʨʹ ʰʹʬʯʰ ʨʴʵʳʨʲʰʻʸʰ ˀʬʳʯʭʬʭʬʩʰ, ʸʨ˂ ˀʬ˂ʫʵʳʨˀʰ ˀʬʰʿʭʨʴʹ 

ʳʨʴʽʨʴʻʸʰ ʫʨʹ˄ʨʭʲʰʹ ʶʸʵ˂ʬʹʹ. ʪʨʴʰʹʨʮʾʭʸʵʹ ʱʭʲʬʭʰʹ 

ʪʨʪʸ˃ʬʲʬʩʰʹ ˀʬʳʫʪʵʳʰ ʬʺʨʶʬʩʰ. 

 ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʪʨʳʵ˃ʨˆʬʩʬʩʰʹ ʶʸʰʵʸʰʺʬʺʬʩʰʹ ʪʨʴʹʨʮʾʭʸʰʹ 

ʨʳʵ˂ʨʴʰʹʯʭʰʹ ʻʴʫʨ ˀʬʰʸˁʬʹ ʹʰʹʺʬʳʨ ʶʨʸʨʳʬʺʸʬʩʰʹʨ, ʸʵʳʲʬʩʰ˂ 

ʪʨʴʰʹʨʮʾʭʸʬʩʨ ʪʨʳʵ˃ʨˆʬʩʰʹ ʳʰʳʾʬʩʰ ʵʶʬʸʨʺʵʸʬʩʰʹ ʳʰʬʸ 

ʫʨʼʰʽʹʰʸʬʩʻʲʰ ʰʴʼʵʸʳʨ˂ʰʰʹ ʨʴʨʲʰʮʰʹ ˀʬʫʬʪʨʫ.  

 ʨʸˁʬʻʲ ʶʨʸʨʳʬʺʸʬʩʹ ʻʴʫʨ ʳʰʬʴʰ˅ʵʹ ʪʨʸʱʭʬʻʲʰ ˄ʵʴʬʩʰ ʳʨʯʰ 

ʼʨʸʫʵʩʰʯʰ ʱʲʰʴʰʱʻʸʰ ʳʴʰˀʭʴʬʲʵʭʴʬʩʰʹ ʳʰˆʬʫʭʰʯ. ʶʨʸʨʳʬʺʸʬʩʰ 

ʫʨ ʳʨʯʰ ˄ʵʴʬʩʰ ʻʴʫʨ ˀʬʰʸˁʬʹ ʳʬʫʰ˂ʰʴʰʹ ʹˆʭʨʫʨʹˆʭʨ ʹʼʬʸʵˀʰ 

ʳʵʳʻˀʨʭʬ ʪʨʳʵ˂ʫʰʲ ʬʽʰʳʬʩʯʨʴ ʱʵʴʹʻʲʺʨ˂ʰʬʩʰʹ ʹʨʼʻ˃ʭʬʲʮʬ. 

 ˄ʰʴʨʹ˄ʨʸ ʪʨʴʹʨʮʾʭʸʻʲʰ ʹʨʳʬʫʰ˂ʰʴʵ ʰʴʼʵʸʳʨ˂ʰʰʹ ʹʨʼʻ˃ʭʬʲʮʬ 

ʻʴʫʨ ˀʬʰʽʳʴʨʹ ʨʲʪʵʸʰʯʳʬʩʰʹ ʹʰʹʺʬʳʨ ʯʰʯʵʬʻʲʰ ʹʨʳʬʫʰ˂ʰʴʵ 

ˀʬʳʯˆʭʬʭʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʰʴʫʬʽʹʰʹʨ ʫʨ ʫʵʴʰʹ ʪʨʳʵʹʨʭʲʬʴʨʫ. 
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 ʹʨʹ˄ʨʭʲʵ ʳʵʫʬʲʰʹ ˀʬʳʯˆʭʬʭʬʩʮʬ ˀʬʫʨʸʫʬʹ ʨʲʪʵʸʰʯʳʬʩʰʯ 

ʪʨʳʵʯʭʲʰʲʰ ˀʬʫʬʪʬʩʰ ʬʽʰʳʰʹ ˀʬʼʨʹʬʩʬʩʯʨʴ.  

ʱʭʲʬʭʰʹ ʵʩʰʬʽʺʰ ʫʨ ʳʬʯʵʫʬʩʰ. ʩʵʲʵ ʨʯ˄ʲʬʻʲˀʰ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰʹ 

ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰ ʭʰʯʨʸʫʬʩʵʫʨ ʸʨʳʫʬʴʰʳʬ ʳʰʳʨʸʯʻʲʬʩʰʯ. ʳʯʨʭʨʸʰ 

ʰʿʵ ʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ, ʸʵʪʵʸ˂ ʻʳʸʨʭʲʬʹʰ ʳʨʸʯʭʰʹ ʹʨʰʴʼʵʸʳʨ˂ʰʵ 

ʹʰʹʺʬʳʬʩʰʹ ˃ʰʸʰʯʨʫʰ ʱʵʳʶʵʴʬʴʺʰʹ ʹʸʻʲʿʵʼʨ ʳ˄ʨʸʳʵʬʩʲʻʸʵʩʰʹ 

ʯʭʨʲʹʨʮʸʰʹʰʯ. ʭʰʯʨʸʫʬʩʵʫʨ ʳʵʯˆʵʭʴʬʩʰʹ ʫʨʳʻˀʨʭʬʩʰʹ ʵʶʺʰʳʰʮʨ˂ʰʰʹ 

ʨʲʪʵʸʰʯʳʬʩʰ. ʳʬʵʸʬ ʳʰʳʨʸʯʻʲʬʩʨ ʪʨˆʫʨ NoSQL („ʨʸʨʸʬʲʨ˂ʰʻʸʰ“  ʨʴ  

„ʨʸʨ ʳˆʵʲʵʫ ʸʬʲʨ˂ʰʻʸʰ“) ʺʰʶʰʹ ʩʨʮʬʩʰʹ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰʹ ˀʬʽʳʴʨ ʫʨ 

ʹʸʻʲʿʵʼʨ, ʪʨʴʹʨʱʻʯʸʬʩʰʯ „ʫʰʫ ʳʵʴʨ˂ʬʳʯʨ“ ʫʨʹʨʳʻˀʨʭʬʩʲʨʫ, ʹʨʫʨ˂ 

ʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰ ʨʸʨʬʼʬʽʺʻʸʰʨ, ʳʨʯʰ Join ʫʨ ʹˆʭʨ ʸʬʲʨ˂ʰʻʸʰ 

ʵʶʬʸʨ˂ʰʬʩʰʯ ˂ˆʸʰʲʬʩʰʹ ʫʨʳʻˀʨʭʬʩʰʹ ʶʸʵ˂ʬʹʰʹ ʫʰʫʰ ʫʸʵʰʹ ʪʨʳʵ. 

ʨʹʬʯʰʨ ʱʵʸʶʵʸʨ˂ʰʬʩˀʰ ʫʵʱʻʳʬʴʺʬʩʰʹ ʫʨʹʨʳʻˀʨʭʬʩʬʲʰ ʹʰʹʺʬʳʬʩʰ. ʳʬʹʨʳʬ 

ʳʰʳʨʸʯʻʲʬʩʨ ʬˆʬʩʨ ʪʸʨʼʻʲʰ ʩʨʮʬʩʰʹ ˀʬʽʳʴʨʹ ʫʨ ʪʨʴʭʰʯʨʸʬʩʨʹ. ʩʵʲʵʹ, 

ˀʬʰ˃ʲʬʩʨ ʭʨˆʹʬʴʵʯ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰʹ ʳʨʸʯʭʰʹ ˈʰʩʸʰʫʻʲʰ ʹʰʹʺʬʳʬʩʰ, 

ʹʨʫʨ˂ ʰʴʺʬʪʸʰʸʫʬʩʨ ʸʬʲʨ˂ʰʻʸʰ, NoSQL-ʰʹ ʫʨ ʪʸʨʼʻʲʰ ʩʨʮʬʩʰʹ 

ʱʵʴ˂ʬʼ˂ʰʬʩʰ. ʿʭʬʲʨ ʳʰʳʨʸʯʻʲʬʩʨ ʨʽʺʻʨʲʻʸʰʨ ʫʨ ʸʵʳʬʲʰ ʺʰʶʰʹ ʩʨʮʨʹ 

ʨʰʸˁʬʭʹ ʳʵʳˆʳʨʸʬʩʬʲʰ, ʫʨʳʵʱʰʫʬʩʻʲʰʨ ʳʨʸʯʭʰʹ ʹʨʰʴʼʵʸʳʨ˂ʰʵ 

ʹʰʹʺʬʳʰʹ ʱʵʴʱʸʬʺʻʲ ʳʰʮʴʬʩʹʨ ʫʨ ʼʻʴʽ˂ʰʬʩʮʬ. 

ʰʹʬʯ ʳʻʫʳʰʭʨʫ ʳʮʨʸʫ ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭˀʰ˂ ʱʰ, ʸʵʪʵʸʰ˂ ʨʽʭʹ 

ʪʨʫʨʻʫʬʩʬʲʰ ʫʨˆʳʨʸʬʩʰʹ ʵʶʬʸʨʺʰʻʲʰ ʳʨʸʯʭʰʹ ˂ʬʴʺʸ „112“-ʹ, 

ʼʻʴʽ˂ʰʵʴʰʸʬʩʰʹ 6 ˄ʬʲʰ˄ʨʫˀʰ ˇʬʸ ʨʸ ʫʨʪʸʵʭʰʲʨ ʪʨʴʹʨʱʻʯʸʬʩʰʯ ʫʰʫʰ 

ʸʨʵʫʬʴʵʩʰʹ ʳʵʴʨ˂ʬʳʬʩʰ, ʳʨʪʸʨʳ ʨʳʰʹ ʳʰʻˆʬʫʨʭʨʫ, ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʰʹ 

ʫʨʶʸʵʬʽʺʬʩʰʹʨʹ ʫʨˀʭʬʩʻʲʰ ˆʨʸʭʬʮʬʩʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ʮʸʫʨʹʯʨʴ ʬʸʯʨʫ 

ʻʼʸʵ ʫʨ ʻʼʸʵ ʰˁʬʴʹ ʯʨʭʹ. ʸʨ ʶʸʵʩʲʬʳʬʩʰ ʨʾʳʵˁʴʫʬʩʨ ʱʰʫʬʭ 6 ˄ʲʰʹ 

ˀʬʳʫʬʪ? ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰʹ ʼʨʸʪʲʬʩˀʰ ʪʨʫʨʻʫʬʩʬʲʰ ʫʨˆʳʨʸʬʩʰʹ 

ʵʶʬʸʨʺʰʻʲʰ ʳʨʸʯʭʰʹ ˂ʬʴʺʸʰʹʯʭʰʹ ˀʬʰʸˁʨ ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʳʵʴʨ˂ʬʳʯʨ 

ʩʨʮʬʩʰʹ ʬʸʯ-ʬʸʯʰ ʿʭʬʲʨʮʬ ʪʨʭʸ˂ʬʲʬʩʻʲʰ ˄ʨʸʳʵʳʨʫʪʬʴʬʲʰ MongoDB.  
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ʯʬʵʸʰʻʲʰ ˀʬʫʬʪʬʩʰʹ ʬʽʹʶʬʸʰʳʬʴʺʻʲʰ ʸʬʨʲʰʮʨ˂ʰʨ ˆʵʸ˂ʰʬʲʫʬʩʨ 

ʪʨʫʨʻʫʬʩʬʲʰ ʫʨˆʳʨʸʬʩʰʹ ʵʶʬʸʨʺʰʻʲʰ ʳʨʸʯʭʰʹ ˂ʬʴʺʸ „112”-ʰʹ 

ʸʬʨʲʻʸ ʨʳʵ˂ʨʴʬʩʮʬ. ʬʽʹʶʬʸʰʳʬʴʺʻʲ ʴʨ˄ʰʲˀʰ ʪʨʳʵʿʬʴʬʩʻʲʰʨ 

ʶʸʵʪʸʨʳʰʸʬʩʰʹ ʬʴʨ Python. 

ʱʭʲʬʭʰʹ ˃ʰʸʰʯʨʫʰ ˀʬʫʬʪʬʩʰ ʫʨ ˀʬʫʬʪʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʹʼʬʸʵ. 

ʫʰʹʬʸʺʨ˂ʰʰʹ ˀʬʫʬʪʬʩʹ ʨʽʭʹ ʶʸʨʽʺʰʱʻʲʰ ʾʰʸʬʩʻʲʬʩʨ. ˀʬʽʳʴʰʲʰ 

ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʰʹ ʪʨʳʵʿʬʴʬʩʨ ʳʰʮʨʴˀʬ˄ʵʴʰʲʰʨ „112“-ʰʹ ʹˆʭʨʫʨʹˆʭʨ 

ʹʬʸʭʬʸʬʩʰʫʨʴ ʰʴʼʵʸʳʨ˂ʰʰʹ ʯʨʭʳʵʿʸʰʹʯʭʰʹ, ʹʺʨʺʰʹʺʰʱʰʹ, ʨʴʨʲʰʺʰʱʰʹʨ  

ʫʨ  ʹˆʭʨ ʨʳʵ˂ʨʴʬʩʰʹʯʭʰʹ.  

ʬʽʹʶʬʸʰʳʬʴʺʻʲ ʴʨ˄ʰʲˀʰ ˀʬʽʳʴʰʲʰ ʹʰʹʺʬʳʰʹ ʪʨʳʵʿʬʴʬʩʰʯ 

ʵʩʰʬʽʺʻʸʨʫ ʫʪʰʴʫʬʩʨ ʪʸʰʶʰʹ ˀʬʳʯˆʭʬʭʨʯʨ ʳʵʳʹʨˆʻʸʬʩʰʹ ʸʰʪʰ 

ʯʰʯʵʬʻʲʰ ʳʨʯʪʨʴʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʫʵʴʰʹ ʳʰˆʬʫʭʰʯ, - ʨʾʴʰˀʴʻʲʰ 

ʨʲʪʵʸʰʯʳʬʩʰʹ ʹʨˀʻʨʲʬʩʰʯ ʪʨʳʵʭʲʰʴʫʨ ʿʭʬʲʨ ˀʬʳʯˆʭʬʭʨ, ʸʵʳʲʬʩʰ˂ 

ʪʨʳʵ˂ʫʰʲʳʨ ʬʽʰʳʳʨ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʳʨʾʨʲʰ ʫʵʴʰʯ ˀʬʨʼʨʹʨ. 

ʬʽʹʶʬʸʰʳʬʴʺʻʲ ʴʨ˄ʰʲˀʰ ʨʾ˄ʬʸʰʲʰ ʰʴʵʭʨ˂ʰʻʸʰ ʳʰʫʪʵʳʬʩʰ 

ˀʬʰ˃ʲʬʩʨ ʪʨʳʵʿʬʴʬʩʻʲ ʰʽʴʨʹ ʸʬʨʲʻʸʰ ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨʹʨ˅ʸʬʲʨʫ 

ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʫʰʹʶʬʺˁʬʸʰʮʨ˂ʰʰʹ ʹʼʬʸʵˀʰ. ʮʬʳʵʯ ʨʾʴʰˀʴʻʲʰ 

ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˄ʿʭʬʺʨ ʫʨʬˆʳʨʸʬʩʨ „112“-ʰʹ ʫʰʹʶʬʺˁʬʸʹ 

ʪʨʫʨ˄ʿʭʬʺʰʲʬʩʰʹ ʳʰʾʬʩʨˀʰ ʫʨ ˀʬʨʳ˂ʰʸʬʩʹ ʫʰʹʶʬʺˁʬʸʰʹ ʸʬʨʪʰʸʬʩʰʹ 

ʫʸʵʹ. 

ʪʨʫʨʻʫʬʩʬʲʰ ʫʨˆʳʨʸʬʩʰʹ ʵʶʬʸʨʺʰʻʲʰ ʳʨʸʯʭʰʹ ˂ʬʴʺʸʰ „112“ 

ʳʮʨʫ ʨʸʰʹ, ʪʨʳʵʰʿʬʴʵʹ ˆʬʲʵʭʴʻʸʰ ʰʴʺʬʲʬʽʺʰ ʩʰʮʴʬʹ ʶʸʵ˂ʬʹʬʩʰʹ 

ʵʶʺʰʳʰʮʨ˂ʰʰʹʯʭʰʹ ʫʨ ʹʸʻʲʨʫ ʳʵʪʭʨ˄ʵʫʵʹ ʨʸʨʱʵʴʼʰʫʬʴ˂ʰʨʲʻʸʰ 

ʺʰʶʰʹ ʳʵʴʨ˂ʬʳʬʩʰ, ʸʨ˂ ʹʨʱʳʨʸʰʹʰ ʰʽʴʬʩʨ ʱʭʲʬʭʬʩʰʹ ʪʨʴʹʨˆʵʸ˂ʰʬʲʬʩʲʨʫ. 

ʱʭʲʬʭʬʩʰʹ ʫʨʹʸʻʲʬʩʰʹ ˀʬʳʫʬʪ ʫʨʰ˄ʿʬʩʨ ʫʨʴʬʸʪʭʰʹ ʶʸʵ˂ʬʹʰ, 

ˀʬʹʨʹʸʻʲʬʩʬʲʰ ʹʨʳʻˀʨʵʹ ʳʨʹˀʺʨʩʻʸʵʩʰʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ, „112“-ʯʨʴ 

ʯʨʴʨʳˀʸʵʳʲʵʩʨ ʶʸʵʬʽʺʰʹ ʫʨʹʸʻʲʬʩʰʹ ˀʬʳʫʬʪʨ˂ ʪʨʪʸ˃ʲʫʬʩʨ. ʨʹʬʭʬ, 

ʪʨʪʸ˃ʬʲʫʬʩʨ ʯʨʴʨʳˀʸʵʳʲʵʩʨ ʹʨʽʨʸʯʭʬʲʵʹ ʺʬʽʴʰʱʻʸ 

ʻʴʰʭʬʸʹʰʺʬʺʯʨʴʨ˂, ʸʨʫʪʨʴ ʳʹʪʨʭʹ ʨʳʵ˂ʨʴʬʩʮʬ ʳʻˀʨʵʩʨ ʳʴʰˀʭʴʬʲʵʭʴʨʫ 
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ʫʨʬˆʳʨʸʬʩʨ Big Data ʺʬʽʴʵʲʵʪʰʬʩʰʹʨ ʫʨ ʳʨʴʽʨʴʻʸʰ ʫʨʹ˄ʨʭʲʰʹ 

ʳʰʳʨʸʯʻʲʬʩʬʩʰʹ ʪʨʴʭʰʯʨʸʬʩʨʹ ʻʴʰʭʬʸʹʰʺʬʺʹʨ ʫʨ ʳʯʲʰʨʴʨʫ, ʽʭʬʿʨʴʨˀʰ. 

ʴʨˀʸʵʳʰʹ ʳʵ˂ʻʲʵʩʨ ʫʨ ʹʺʸʻʽʺʻʸʨ: ʫʰʹʬʸʺʨ˂ʰʰʹ ʹʸʻʲʰ ʳʵ˂ʻʲʵʩʨ 

ˀʬʨʫʪʬʴʹ 153 ʴʨʩʬ˅ʫ ʪʭʬʸʫʹ; ˀʬʫʪʬʩʨ ʸʬʮʰʻʳʬʹ (ʵʸ ʬʴʨʮʬ), ʹʨʸˁʬʭʰʹ, 

ˀʬʹʨʭʲʰʹ, ʵʯˆʰ ʯʨʭʰʹ ʫʨ ʫʨʹʱʭʴʰʹʪʨʴ. ʨˆʲʨʭʹ 36 ʴʨˆʨʮʰ, 16 ˂ˆʸʰʲʰ ʫʨ 

63 ʪʨʳʵʿʬʴʬʩʻʲʰ ʲʰʺʬʸʨʺʻʸʰʹ ʹʰʨ. 

ʴʨˀʸʵʳʰʹ ʨʶʸʵʩʨ˂ʰʨ: ʫʰʹʬʸʺʨ˂ʰʰʹ ˃ʰʸʰʯʨʫʰ ˀʰʴʨʨʸʹʰ ʳʵˆʹʬʴʬʩʻʲʰ ʰʿʵ 

ʰʴʼʵʸʳʨʺʰʱʰʹʨ ʫʨ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰʹ ʼʨʱʻʲʺʬʺʰʹ „ʳʨʸʯʭʰʹ 

ʨʭʺʵʳʨʺʰʮʬʩʻʲʰ ʹʰʹʺʬʳʬʩʰʹ (ʶʸʵʪʸʨʳʻʲʰ ʰʴʷʰʴʬʸʰʨ)“ ʱʵʲʬʪʰʰʹ 

ʹʨʳʬ˂ʴʰʬʸʵ ʹʬʳʰʴʨʸʬʩʰʹ ʹˆʫʵʳʬʩʮʬ, ʨʹʬʭʬ: 

 ʩʨʯʻʳʰʹ ˀʵʯʨ ʸʻʹʯʨʭʬʲʰʹ ʹʨˆʬʲʳ˄ʰʼʵ ʻʴʰʭʬʸʹʰʺʬʺʰʹ 80 ˄ʲʰʹ 

ʰʻʩʰʲʬʹʨʫʳʰ ʳʰ˃ʾʭʴʰʲ ʹʺʻʫʬʴʺʯʨ ʹʨʬʸʯʨˀʵʸʰʹʵ ʹʨʳʬ˂ʴʰʬʸʵ 

ʱʵʴʼʬʸʬʴ˂ʰʨ, ʩʨʯʻʳʰ, 25-27 ʹʬʽʺ. 2015 ˄., ʩʨʯʻʳʰʹ ˀʵʯʨ 

ʸʻʹʯʨʭʬʲʰʹ ʹʨˆʬʲʳ˄ʰʼʵ ʻʴʰʭʬʸʹʰʺʬʺʰ; 

 IV ʹʨʬʸʯʨˀʵʸʰʹʵ ʹʨʳʬ˂ʴʰʬʸʵ ʱʵʴʼʬʸʬʴ˂ʰʨ „ʱʵʳʶʰʻʺʰʴʪʰ/ 

ʰʴʼʵʸʳʨʺʰʱʨ, ʪʨʴʨʯʲʬʩʰʹ ʳʬ˂ʴʰʬʸʬʩʬʩʰ”, ʯʩʰʲʰʹʰ, 1-3 ʵʽʺ., 2016; 

 VIII ʹʨʬʸʯʨˀʵʸʰʹʵ ʹʨʳʬ˂ʴʰʬʸʵ-ʶʸʨʽʺʰʱʻʲ ʱʵʴʼʬʸʬʴ˂ʰʨ 

„ʰʴʺʬʸʴʬʺʰ ʫʨ ʹʨʮʵʪʨʫʵʬʩʨ“, INSO-2017, 7-8 ʰʭʲʰʹʰ, ʨʱ.˄ʬʸʬʯʲʰʹ 

ʹʨˆ. ʻʴʰʭʬʸʹʰʺʬʺʰ, ʽʻʯʨʰʹʰ. 2015; 

 ʺʨʳʶʬʸʬʹ ʻʴʰʭʬʸʹʰʺʬʺʰʹ ʰʴʼʵʸʳʨʺʰʱʰʹ ʱʭʲʬʭʰʯʰ ˂ʬʴʺʸʰʹ 

ʹʬʳʰʴʨʸʬʩʮʬ, ʨʶʸʰʲʰ-ʳʨʰʹʰ, 2017 ˄., ʺʨʳʶʬʸʬ, ʼʰʴʬʯʰ. 

 ʬʸʲʨʴʪʬʴ-ʴʰʻʸʴʩʬʸʪʰʹ ʻʴʰʭʬʸʹʰʺʰʹ ʳʵʴʨ˂ʬʳʯʨ ʳʨʸʯʭʰʹ 

ʼʨʱʻʲʺʬʺʰʹ ʹʬʳʰʴʨʸʬʩʮʬ, ʴʵʬʳʩʬʸʰ, 2017 ˄., ʬʸʲʨʴʪʬʴʰ, ʪʬʸʳʨʴʰʨ. 

 ʬʭʸʵʶʰʹ ʹʨʪʨʴʪʬʩʵ ʴʵʳʸʰʹ ʨʹʵ˂ʰʨ˂ʰʰʹ EENA (European Emergency 

Number Association) ʱʵʴʼʬʸʬʴ˂ʰʨʮʬ, 2018 ˄ʲʰʹ 25-27 ʨʶʸʰʲʹ, 

ʲʻʩʲʰʨʴʨˀʰ (ʹʲʵʭʬʴʰʨ) 
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 ʶʸʵʼʬʹʵʸ ʱʵʴʹʺʨʴʺʰʴʬ ʱʨʳʱʨʳʰ˃ʰʹ ʫʨʩʨʫʬʩʰʹ 90 ˄ʲʰʹ 

ʰʻʩʰʲʬʹʨʫʳʰ ʳʰ˃ʾʭʴʰʲʰ ʹʨʳʬ˂ʴʰʬʸʵ ʱʵʴʼʬʸʬʴ˂ʰʨ. ʯʩʰʲʰʹʰ, 28 

ʳʨʰʹʰ, 2018 ˄ʬʲʰ. 

ʶʻʩʲʰʱʨ˂ʰʬʩʰ: ʫʰʹʬʸʺʨ˂ʰʰʹ ˃ʰʸʰʯʨʫʰ ˀʬʫʬʪʬʩʰ ʪʨʳʵʽʭʬʿʴʬʩʻʲʰʨ 7 

ʹʨʳʬ˂ʴʰʬʸʵ ʴʨˀʸʵʳˀʰ, ʸʵʳʬʲʯʨ ˁʨʳʵʴʨʯʭʨʲʰ˂ ʳʵʿʭʨʴʰʲʰʨ 

ʫʰʹʬʸʺʨ˂ʰʰʹ ʫʨ ʨʭʺʵʸʬʼʬʸʨʺʰʹ ʩʵʲʵʹ. 

ʫʰʹʬʸʺʨ˂ʰʰʹ ʳʵʱʲʬ ˀʰʴʨʨʸʹʰ 

ʴʨˀʸʵʳʰʹ ʶʰʸʭʬʲ ʯʨʭˀʰ ˄ʨʸʳʵʫʪʬʴʰʲʰʨ ʳʵʴʨ˂ʬʳʯʨ ʸʬʲʨ˂ʰʻʸʰ ʫʨ 

ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ ˀʬʫʨʸʬʩʨ, ʪʨʴʹʨʮʾʭʸʻʲʰʨ ʰʳ 

ʵʩʰʬʽʺʬʩʰʹ ʱʲʨʹʰ, ʸʵʳʲʬʩʰʹʯʭʰʹʨ˂ ʬʼʬʽʺʰʨʴʰʨ ʳʵʴʨ˂ʬʳʯʨ 

ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ. 

ʨʹʬʭʬ, ʪʨʴˆʰʲʻʲʰʨ Hadoop ʶʲʨʯʼʵʸʳʨ, ʸʰʹʰ ʳʬˀʭʬʵʩʰʯʨ˂ ˀʬʪʭʰ˃ʲʰʨ 

ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʰʹ ˄ʨʸʳʨʫʵʩʰʹ ʳʴʰˀʭʴʬʲʵʭʴʨʫ ʪʨʻʳˇʵʩʬʹʬʩʨ. 

ʳʰʳʵˆʰʲʻʲʰʨ ʳʨʴʽʨʴʻʸʰ ʫʨʹ˄ʨʭʲʰʹʨ ʫʨ ʳʰʹʰ ʽʭʬ-ʳʰʳʨʸʯʻʲʬʩʬʩʰʹ 

ʺʬʽʴʵʲʵʪʰʬʩʰ. ʪʨʴˆʰʲʻʲʰʨ Python ʶʸʵʪʸʨʳʰʸʬʩʰʹ ʬʴʰʹ 

ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ. 

 NoSQL ʳʰʳʫʰʴʨʸʬʵʩʨ ʶʵʶʻʲʨʸʻʲʰ ʪʨˆʫʨ Google Big Table ʫʨ 

Amazon DynamoDB (Key-Value storage) ʱʵʳʶʨʴʰʰʹ ʶʸʵʫʻʽʺʬʩʰʹ ʪʨʳʵʹʭʲʰʹ 

ˀʬʳʫʬʪ. ʵʸʰʭʬ ʱʵʳʶʨʴʰʨ NoSQL-ʰʹ ʹʨ˅ʰʸʵʬʩʨʳʫʬ ʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ 

ʶʸʵʩʲʬʳʬʩʳʨ ʳʰʰʿʭʨʴʨ, ʫʾʬʹ ʱʰ ʻʱʭʬ 200-ʮʬ ʳʬʺʰ ʹˆʭʨʫʨʹˆʭʨ 

ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨʨ ˂ʴʵʩʰʲʰ. 

 ʳʵʴʨ˂ʬʳʯʨ ʨʸʨʸʬʲʨ˂ʰʻʸ ʩʨʮʬʩˀʰ ʰʴʨˆʬʩʨ ʻʹʽʬʳʵ ʳʵʴʨ˂ʬʳʬʩʰ, 

ʨʫʭʰʲʰʨ ʳʨʯʰ ʫʨˇʪʻʼʬʩʨ (clustering), ʪʨʳʵʰʸˁʬʭʨ ʫʰʫʰ ʹʰʹ˄ʸʨʼʰʯ ʫʨ 

ʨʳʨʸʺʰʭʬʩʹ ʨʳʵ˂ʨʴʰʹ ʪʨʫʨ˅ʸʨʹ.  

ʳʵʴʨ˂ʬʳʯʨ ʸʬʲʨ˂ʰʻʸ ʩʨʮʨˀʰ ʰʴʼʵʸʳʨ˂ʰʨʹ ʭʬʸ ˀʬʭʰʺʨʴʯ ˄ʰʴʨʹ˄ʨʸ 

ˁʨʳʵʿʨʲʰʩʬʩʻʲʰ ʹʺʸʻʽʺʻʸʰʹ ʪʨʸʬˀʬ. ʨʸʨʸʬʲʨ˂ʰʻʸ ʩʨʮʬʩˀʰ ʳʹʪʨʭʹʰ 

ʶʸʵʩʲʬʳʨ ʨʸ ʪʭʨʽʭʹ, – ʴʬʩʰʹʳʰʬʸʰ ʹʨˆʰʯ ˀʬʪʭʰ˃ʲʰʨ ʰʴʼʵʸʳʨ˂ʰʰʹ ˀʬʺʨʴʨ 

˂ˆʸʰʲˀʰ, ʨʳʰʹʯʭʰʹ ˂ˆʸʰʲʰʹ ˄ʰʴʨʹ˄ʨʸ ˀʬʽʳʴʨ˂ ʱʰ ʨʸʨʨ ʹʨ˅ʰʸʵ. 
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ʳʰʻˆʬʫʨʭʨʫ ʨʳʪʭʨʸʰ ʯʨʭʰʹʻʼʲʬʩʰʹʨ, ʪʨʸʱʭʬʻʲʰ ʹʽʬʳʰʹ ʫʨ˂ʭʨ ʳʨʰʴ˂ 

ʹʨʹʻʸʭʬʲʰʨ, ˀʬʳʫʪʵʳ ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨʼʰʲʺʭʸʨ ʸʵʳ ʨʸ ʪʨʸʯʻʲʫʬʹ. 

ʸʬʲʨ˂ʰʻʸ ʳʵʫʬʲˀʰ ʳʵʴʨ˂ʬʳʬʩʰ ʨʰʹʨˆʬʩʨ ʬʸʯʰ ʹʺʸʻʽʺʻʸʰʯ, 

ʨʶʲʰʱʨ˂ʰʨˀʰ ʱʰ ʪʨʳʵʰʿʬʴʬʩʨ ʹʸʻʲʰʨʫ ʪʨʴʹˆʭʨʭʬʩʻʲʰ ʹʨˆʰʯ. ʨʳʪʭʨʸʨʫ, 

ʳʵʴʨ˂ʬʳʯʨ ʹʺʸʻʽʺʻʸʨ, ʸʵʳʬʲʰ˂ ˄ʨʸʳʵʫʪʬʴʰʲʰʨ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨˀʰ, 

ʨʩʹʵʲʻʺʻʸʨʫ ʪʨʴʹˆʭʨʭʫʬʩʨ ʵʶʬʸʨʺʰʻʲ ʳʬˆʹʰʬʸʬʩʨˀʰ ʳʰʹʰ ˀʬʹʨʩʨʳʰʹʰ 

ʹʺʸʻʽʺʻʸʰʹʨʪʨʴ, ʸʵʳʬʲʹʨ˂ ˀʬʳʫʪʵʳ ʰʿʬʴʬʩʹ ʨʶʲʰʱʨ˂ʰʨ.   

ʳʵʴʨ˂ʬʳʯʨ ʫʨʳʻˀʨʭʬʩʰʹ ʶʸʵ˂ʬʹˀʰ ʹʨʱʳʨʵʫ ʫʰʫʰ ʫʸʵ ʫʨ ʸʬʹʻʸʹʰ 

ʬʯʳʵʩʨ ʹˆʭʨʫʨʹˆʭʨ ˂ˆʸʰʲʬʩʰʫʨʴ ʳʵʴʨ˂ʬʳʬʩʰʹ ˄ʨʱʰʯˆʭʨʹ, ʳʨʯ 

ʪʨʬʸʯʰʨʴʬʩʨʹ ʨʶʲʰʱʨ˂ʰʰʹʯʭʰʹ ʹʨ˅ʰʸʵ ʵʩʰʬʽʺˀʰ (Join), ʳʰʾʬʩʻʲʰ 

ʵʩʰʬʽʺʰʹ ʫʨʳʻˀʨʭʬʩʨʹ, ˀʬʳʫʬʪ ʱʰ ˀʬʫʬʪʨʫ ʳʰʾʬʩʻʲʰ ʫʨʳʻˀʨʭʬʩʻʲʰ 

ʵʩʰʬʽʺʰʹ ʫʨˀʲʨʹ ʫʨ ˂ʭʲʰʲʬʩʬʩʰʹ ʪʨʴʯʨʭʹʬʩʨʹ ˀʬʹʨʩʨʳʰʹ ˂ˆʸʰʲʬʩˀʰ. 

ʳʵʴʨ˂ʬʳʯʨ ʸʬʲʨ˂ʰʻʸ ʩʨʮʬʩˀʰ ʮʵʪʰʬʸʯʰ ʹʺʸʻʽʺʻʸʰʹ ˄ʨʸʳʵʹʨʫʪʬʴʨʫ 

ʪʭʰ˄ʬʭʹ ʳʵʴʨ˂ʬʳʬʩʰʯʨ ʫʨ ʶʸʵʪʸʨʳʰʯ ʨʸʨʹʨʹʻʸʭʬʲʰ ʳʨʴʰʶʻʲʰʸʬʩʨ 

(ʴʨˆ.1). 

 

ʴʨˆ.  1 ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʫʨ ʸʬʲʨ˂ʰʻʸʰ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰʹ 

 ʹʺʸʻʽʺʻʸʬʩʰʹ ˀʬʫʨʸʬʩʨ 



12 

 

ʳʵʴʨ˂ʬʳʯʨ ʨʸʨʸʬʲʨ˂ʰʻʸ ʩʨʮʬʩʹ, ʸʬʲʨ˂ʰʻʸʯʨʴ ˀʬʫʨʸʬʩʰʯ, ʨʽʭʹ 

ʹʸʻʲʰʨʫ ʪʨʴʹˆʭʨʭʬʩʻʲʰ ʳʵʫʬʲʰ. ʫʵʱʻʳʬʴʺʮʬ ʵʸʰʬʴʺʰʸʬʩʻʲʰ 

NoSQL ʩʨʮʬʩʰ ʳʵʴʨ˂ʬʳʬʩʹ ʰʴʨˆʨʭʹ JSON (JavaScript Object Notation) ʼʵʸʳʨʺˀʰ, 

˃ʰʸʰʯʨʫʨʫ ʰʳ ʹʨˆʰʯ, ʸʵʳʬʲʹʨ˂ ʳʰʰʾʬʩʹ ʨʶʲʰʱʨ˂ʰʨ. ʰʹ ˀʬʰ˃ʲʬʩʨ 

ˀʬʰ˂ʨʭʫʬʹ ʸʬʲʨ˂ʰʻʸʰ ʳʵʫʬʲʰʹ ʸʨʳʫʬʴʰʳʬ ˂ˆʸʰʲʰʹ ʪʨʫʨʩʳʰʯ 

ʳʰʾʬʩʻʲ ʰʴʼʵʸʳʨ˂ʰʨʹ ʬʸʯ ʫʵʱʻʳʬʴʺˀʰ/ʵʩʰʬʽʺˀʰ, ʸʨ˂ ʻʮʸʻʴʭʬʲʿʵʼʹ 

ˁʨ˄ʬʸʨ/˄ʨʱʰʯˆʭʰʹ ʵʶʬʸʨ˂ʰʬʩʰʹ ˄ʨʸʳʨʫʵʩʰʹ ʪʨʻʳˇʵʩʬʹʬʩʨʹ (ʴʨˆ.1). 

ʫʰʴʨʳʰʻʸʰ ʹʽʬʳʬʩʰʹ ʳʵʫʬʲʰ ʹʨˀʻʨʲʬʩʨʹ ʪʭʨ˃ʲʬʭʹ, ʰʬʸʨʸʽʰʻʲʰ  

ʱʨʭˀʰʸʬʩʰ ʫʨ ʸʯʻʲʰ ʹʺʸʻʽʺʻʸʬʩʰ  ˀʬʫʨʸʬʩʰʯ ʳʨʸʺʰʭʨʫ 

˄ʨʸʳʵʭʨʫʪʰʴʵʯ. 

ʹʨʹʻʸʭʬʲʰʨ, ʪʭʬʹʳʵʫʬʹ ʸʵʪʵʸ˂ ʸʬʲʨ˂ʰʻʸʰ, ʨʹʬʭʬ ʨʸʨʸʬʲʨ˂ʰʻʸʰ 

ʩʨʮʬʩʰʹ ʶʸʰʴ˂ʰʶʬʩʰ ʫʨ ʱʵʴʱʸʬʺʻʲʰ ʨʳʵ˂ʨʴʰʹʯʭʰʹ ˀʬʭʨʸˁʰʵʯ 

ʹʨʹʻʸʭʬʲʰ ʹʰʹʺʬʳʨ. ˂ˆʸʰʲ 1-ˀʰ ʳʵ˂ʬʳʻʲʰʨ ʸʬʲʨ˂ʰʻʸ ʫʨ 

ʨʸʨʸʬʲʨ˂ʰʻʸ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰʹʯʭʰʹ ˀʬʹʨʩʨʳʰʹ ʨʳʵ˂ʨʴʨʯʨ 

ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ ʪʨʴʹˆʭʨʭʬʩʰʹ ʨʾ˄ʬʸʨ. 

˂ˆʸ. 1. ʸʬʲʨ˂ʰʻʸʰ ʫʨ ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰʹ  

ʨʳʵ˂ʨʴʨʯʨ ʱʲʨʹʬʩʰʹ ˀʬʫʨʸʬʩʨ 

 

NoSQL 

 ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʹ ʻʴʫʨ ˀʬʬ˃ʲʵʹ ʪʨʴʹʨʱʻʯʸʬʩʰʯ 

ʫʰʫʰ ʫʨʺʭʰʸʯʭʰʹ ʪʨʳʱʲʨʭʬʩʨ 

 ʺʸʨʴʮʨʽ˂ʰʬʩʰ ˃ʰʸʰʯʨʫʨʫ OLAP ʹʨˆʰʹʨʨ  

 ʪ˅ʰʸʫʬʩʨ ʹʨ˂ʨʭʰ, ʸʵʳʲʰʹ ʪʨʴʭʰʯʨʸʬʩʨ˂ 

ˈʵʸʰʮʵʴʺʨʲʻʸʨʨ ʹʨ˅ʰʸʵ (horizontal scale) 

 ʯʻ ʹʨʹʻʸʭʬʲʰʨ ʹʰʳʨʸʺʰʭʬ, ʸʯʻʲʰ SQL ʳʵʯˆʵʭʴʬʩʰʹ 

ʪʨʸʬˀʬ 

 

RDBMS 

 ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʹ ʻʴʫʨ ˀʬʬ˃ʲʵʹ ʨʹʬʭʬ  ʫʰʫʰ 

ʫʨʺʭʰʸʯʭʰʹ ʪʨʳʱʲʨʭʬʩʨ, ʳʨʪʸʨʳ ʺʸʨʴʮʨʽ˂ʰʬʩʰ ˃ʰʸʰʯʨʫʨʫ 

OLTP ʹʨˆʰʹʨʨ 

 ʪ˅ʰʸʫʬʩʨ ˄ʨʸʳʨʫʵʩʨ ʻʼʸʵ ʫʨˆʭʬ˄ʰʲ ʫʨ ʸʯʻʲ 

ʹʺʸʻʽʺʻʸʨʮʬ 

 ʯʻ ʪ˅ʰʸʫʬʩʨ SQL ʬʴʰʹ ʪʨʳʵʿʬʴʬʩʨ 
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NoSQL ʩʨʮʬʩˀʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ˀʬʴʨˆʭʰʹ 4 ˃ʰʸʰʯʨʫʰ ʺʰʶʰ ʨʸʹʬʩʵʩʹ: 

1. Key-Value Store – ʨʽʭʹ ʫʰʫʰ ˈʬˀ ˂ˆʸʰʲʰ ʪʨʹʨʾʬʩʬʩʰʹʨ ʫʨ ʳʨʯʰ 

ʳʴʰˀʭʴʬʲʵʩʬʩʰʹʨʯʭʰʹ. ʳʵʴʨ˂ʬʳʬʩʮʬ ˄ʭʫʵʳʨ ʪʭʨʽʭʹ ʶʰʸʭʬʲʨʫʰ ʪʨʹʨʾʬʩʰʹ 

(Primary Key) ʪʨʳʵʿʬʴʬʩʰʯ. (ʳʨʪʨʲʰʯʨʫ, Riak, Amazon S3 [Dynamo], 

Redis…); 

2. Document-based Store - ʰʴʨˆʨʭʹ ʰʨʸʲʰʿʰʨʴʰ ʬʲʬʳʬʴʺʬʩʰʹʪʨʴ (tagged 

elements) ˀʬʳʫʪʨʸ ʫʵʱʻʳʬʴʺʬʩʹ. ʨʳ ʺʰʶʰʹ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʹ JOIN 

ʵʶʬʸʨʺʵʸʰʹ ʳˆʨʸʫʨ˅ʬʸʨ ʨʸ ʨʽʭʯ. ˂ˆʸʰʲʬʩʰʹ ʪʨʫʨʩʳʰʹ/ʪʨʬʸʯʰʨʴʬʩʰʹ 

ʲʵʪʰʱʨ ʨʶʲʰʱʨ˂ʰʰʹ ʳˆʨʸʬʹ ʨʸʰʹ ʫʨʹʨ˄ʬʸʰ. ʹʨʳʨʪʰʬʸʵʫ, ʵʩʰʬʽʺʮʬ 

ʵʸʰʬʴʺʰʸʬʩʻʲʰ ʨʶʲʰʱʨ˂ʰʰʹʯʭʰʹ ˃ʨʲʰʨʴ ʳʨʸʺʰʭʰʨ ʳʯʬʲʰ ʹʨ˅ʰʸʵ 

ʰʴʼʵʸʳʨ˂ʰʰʹ ʬʸʯʰ ʫʵʱʻʳʬʴʺʰʫʨʴ ʨʳʵʾʬʩʨ. (ʳʨʪʨʲʰʯʨʫ, MongoDB, 

CouchDB…); 

3. Column-based Store - ʳʬˆʹʰʬʸʬʩʰʹ ʯʰʯʵʬʻʲʰ ʩʲʵʱʰ ʰʴʨˆʨʭʹ 

ʳˆʵʲʵʫ ʬʸʯʰ ʹʭʬʺʰʹ ʰʴʼʵʸʳʨ˂ʰʨʹ, ʸʨ˂ ʩʬʭʸʨʫ ʨʳʨʸʺʰʭʬʩʹ ʨʪʸʬʪʨʺʻʲʰ 

ʼʻʴʽ˂ʰʬʩʰʹ (MIN, SUM, AVG, COUNT…) ˀʬʹʸʻʲʬʩʨʹ. ʨʳ ʺʰʶʰʹ ʳʵʴʨ˂ʬʳʯʨ 

ʩʨʮʬʩʰ ʱʭʲʨʭ ˂ˆʸʰʲʻʸ ʹʺʸʻʽʺʻʸʨʹ ʰʿʬʴʬʩʬʴ, ʳʨʪʸʨʳ JOIN ʵʶʬʸʨʺʵʸʰʹ 

ʳˆʨʸʫʨ˅ʬʸʨ ʨʸ ʨʽʭʯ. ˂ˆʸʰʲʬʩʰʹ ʪʨʫʨʩʳʰʹ/ʪʨʬʸʯʰʨʴʬʩʰʹ ʲʵʪʰʱʨ 

ʨʶʲʰʱʨ˂ʰʰʹ ʳˆʨʸʬʹ ʨʸʰʹ ʫʨʹʨ˄ʬʸʰ. (ʳʨʪʨʲʰʯʨʫ, HBase, Cassandra); 

4. Graph-based-ʽʹʬʲʻʸʰ ʺʰʶʰʹ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨ, ʸʵʳʬʲʰ˂ ʰʿʬʴʬʩʹ 

˄ʰʩʵʬʩʹʨ ʫʨ ʱʭʨʴ˃ʬʩʹ ʳʵʴʨ˂ʬʳʬʩʰʹ ˀʬʹʨʴʨˆʨʫ ʫʨ ˄ʨʸʳʵʹʨʫʪʬʴʨʫ. 

ʳʨʪʨʲʰʯʨʫ, Neo4. 

ʬʽʹʶʵʴʬʴ˂ʰʨʲʻʸʨʫ ʪʨʮʸʫʰʲʰ ʸʨʵʫʬʴʵʩʰʹ ʳʵʴʨ˂ʬʳʬʩʰʹ 

ʫʨʳʻˀʨʭʬʩʨʹ ʹʸʻʲʰʨʫ ʪʨʴʹˆʭʨʭʬʩʻʲʰ ʹʰʹʺʬʳʨ ʹ˅ʰʸʫʬʩʨ ʨʸʨ ʳˆʵʲʵʫ 

ʸʬʲʨ˂ʰʻʸʰ ʫʨ ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ ʫʵʴʬʮʬ, ʨʸʨʳʬʫ ʰʳ ʹʬʸʭʬʸʻʲʰ 

ʨʸʽʰʺʬʽʺʻʸʰʹ ʫʵʴʬʮʬ, ʹʨʫʨ˂ ʭʨʿʬʴʬʩʯ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʹ. ʫʾʬʰʹʯʭʰʹ 

ʹʨʻʱʬʯʬʹʵ ʪʨʳʵʹʨʭʨʲʰ ʫʨʨʶʸʵʬʽʺʨ Apache Software Foundation-ʳʨ, 

ʹʨˆʬʲʰʯ Hadoop.  
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Hadoop ʬʱʵʹʰʹʺʬʳʨˀʰ ʹˆʭʨʫʨʹˆʭʨ ʶʸʵʫʻʽʺʰʨ ʪʨʬʸʯʰʨʴʬʩʻʲʰ, 

ʩʰʸʯʭʨʫ ʱʰ ʹʨʳʰ ˃ʰʸʰʯʨʫʰ ʱʵʳʶʵʴʬʴʺʰ ʨʽʭʹ (ʴʨˆ.2): 

HDFS (Hadoop Distributed File System) - ʪʨʴʨ˄ʰʲʬʩʻʲʰ ʼʨʰʲʻʸʰ 

ʹʰʹʺʬʳʨ ʳʵʴʨ˂ʬʳʬʩʰʹ ˀʬʹʨʴʨˆʨʫ 

Map Reduce - ʳʯʨʭʨʸʰ ʱʵʳʶʵʴʬʴʺʰ ʪʨʴʨ˄ʰʲʬʩʻʲʰ ʪʨʳʵʯʭʲʬʩʰʹ 

ˁʨʹʨʺʨʸʬʩʲʨʫ 

YARN (Yet Another Resource Negotiator) - ʪʨʴʨ˄ʰʲʬʩʻʲʰ ʪʨʸʬʳʵʹ 

ʳʨʸʯʭʨ. 

ʱʵʴʹʰʹʺʬʴʺʻʸʵʩʰʹʯʭʰʹ Hadoop ʼʨʰʲʻʸʰ ʹʰʹʺʬʳʨ „Shared Nothing“ 

ʳʵʫʬʲʹ ʰʿʬʴʬʩʹ, ʸʨ˂ ʪʻʲʰʹˆʳʵʩʹ, ʨʸʽʰʺʬʽʺʻʸʨʹ, ʹʨʫʨ˂ ʱʲʨʹʺʬʸˀʰ 

ˀʬʳʨʭʨʲʰ ʱʭʨʴ˃ʬʩʰ ʬʸʯʳʨʴʬʯʰʹʪʨʴ ʹʸʻʲʰʨʫ ʫʨʳʵʻʱʰʫʬʩʲʨʫ ʳʻˀʨʵʩʬʴ. 

ʹʨʬʸʯʵ ʸʬʹʻʸʹʰʹ ʨʸʽʵʴʨ ʴʰˀʴʨʭʹ, ʸʵʳ ʱʭʨʴ˃ʬʩʰʹ ʬʸʯʳʨʴʬʯʯʨʴ 

ʻʸʯʰʬʸʯʽʳʬʫʬʩʨ ʳʰʴʰʳʻʳʨʳʫʬʨ ʫʨʿʭʨʴʰʲʰ ʫʨ ˀʬʹʨʩʨʳʰʹʨʫ, ʨʾʨʸ ʪʭʨʽʭʹ 

“Bottleneck” (ʩʵʯʲʰʹ ˀʬʭʰ˄ʸʵʭʬʩʻʲʰ ʿʬʲʰʹ) ʶʸʵʩʲʬʳʨ. ʨʾʴʰˀʴʻʲʰ 

ʳʵʫʬʲʰ ʪʭʨ˃ʲʬʭʹ ˈʵʸʰʮʵʴʺʨʲʻʸʰ ʮʸʫʰʹ ʯʰʯʽʳʰʹ ʻʲʰʳʰʺʵ 

ˀʬʹʨ˃ʲʬʩʲʵʩʨʹ. 
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ʴʨˆ.  2 Hadoop ʬʱʵʹʰʹʺʬʳʨ 

ʳʬʵʸʬ ʯʨʭˀʰ ʪʨʫʳʵ˂ʬʳʻʲʰʨ  ʫʰʹʬʸʺʨ˂ʰʨˀʰ ʪʨʴˆʰʲʻʲʰ ʯʬʵʸʰʻʲʰ 

ʹʨʱʰʯˆʬʩʰʹ ʶʸʨʽʺʰʱʻʲʰ ʸʬʨʲʰʮʬʩʨ. ʿʻʸʨʫʾʬʩʨ ʪʨʳʨˆʭʰʲʬʩʻʲʰʨ 

ʪʨʴʨ˄ʰʲʬʩʻʲʰ ʩʨʮʬʩʰʹ ʳʵʴʨ˂ʬʳʯʨ ʳʯʲʰʨʴʵʩʰʹ (Data Integrity) ʫʨ 

ʺʸʨʴʮʨʽ˂ʰʨʯʨ ʰʮʵʲʰʸʬʩʰʹ ʫʵʴʬʬʩʮʬ (Transaction Isolation Levels). 

ʪʨʴʰˆʰʲʬʩʨ ACID (Atomicity, Consistency, Isolation, Durability) ʶʸʰʴ˂ʰʶʬʩʰ. 

ʳʵʴʨ˂ʬʳʯʨ ʫʵʱʻʳʬʴʺ–ʵʸʰʬʴʺʰʸʬʩʻʲʰ, ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʰʹ 

MongoDB ʹʨʼʻ˃ʭʬʲʮʬ ʪʨʴʰˆʰʲʬʩʨ ʩʨʮʰʹ ʳ˄ʨʸʳʵʬʩʲʻʸʵʩʰʹ ˃ʰʸʰʯʨʫʰ 

ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ ʫʨ ʨʾ˄ʬʸʰʲʰʨ ʹʰʹʺʬʳʰʹ ʪʨʳʨʸʯʭʰʹ ʬʺʨʶʬʩʰ.      

ʰʽʰʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ, ʸʵʳ ʩʵʲʵ ˄ʲʬʩˀʰ ʬʽʹʶʵʴʬʴ˂ʰʨʲʻʸʨʫ ʰʮʸʫʬʩʨ 

ʨʸʨʹʺʸʻʽʺʻʸʰʸʬʩʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ʸʨʵʫʬʴʵʩʨ, ʱʸʰʺʰʱʻʲʨʫ 

ʳʴʰˀʭʴʬʲʵʭʨʴʰ ˆʫʬʩʨ ʰʴʼʵʸʳʨ˂ʰʰʹ ˀʬʴʨˆʭʰʹ ʹʺʸʨʺʬʪʰʬʩʰʹ ˀʬʳʻˀʨʭʬʩʨ. 

ʨʳʵ˂ʨʴʰʹ ˀʬʹʨʩʨʳʰʹʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ˀʬʴʨˆʭʰʹʨ (Storage) ʫʨ ʱʵʴʹʰʹʺʬʴ-

ʺʻʸʵʩʰʹ (Consistensy) ʳʵʫʬʲʬʩʰ ʨʸʰʹ ʪʨʹʨʾʬʩʰ ʰʳʰʹʨ, ʯʻ ʸʵʪʵʸ 

ʳʵʭʨʸʪʵʯ ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʰʹ ʰʴʼʸʨʹʺʸʻʽʺʻʸʨ ʫʾʬʭʨʴʫʬʲ 

ʳʵʯˆʵʭʴʬʩʹ. 

ʳʰʻˆʬʫʨʭʨʫ ʰʳʰʹʨ, ʸʵʳ NoSQL ʳʰʳʨʸʯʻʲʬʩʰʹ ʨʽʺʰʻʸ 

ʪʨʴʭʰʯʨʸʬʩʨʮʬ ʳʬʺʿʭʬʲʬʩʹ ʩʵʲʵ ˄ʲʬʩˀʰ ˀʬʽʳʴʰʲʰ  150–ʮʬ ʳʬʺʰ 

ʹˆʭʨʫʨʹˆʭʨ ʩʨʮʨ, ʳʨʰʴ˂ ʨʸ ʰʽʴʬʩʨ ʹ˄ʵʸʰ ʰʳʰʹ ʯʽʳʨ, ʸʵʳ ʸʬʲʨ˂ʰʻʸʰ 

ʩʨʮʬʩʰ ˄ʨʸʹʻʲʹ ˁʨʩʨʸʫʨ. ʳʸʨʭʲʨʫ ʨʸʰʹ ʨʳʵ˂ʨʴʬʩʰ, ʸʵʳʬʲʯʨ 

ʪʨʫʨ˄ʿʭʬʺʰʹʯʭʰʹ ʰʹʬʭ ʫʨ ʰʹʬʭ ʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰ ʨʸʰʹ ʹʨʰʳʬʫʵ, ʻʼʸʵ 

ʳʬʺʰ˂, ʩʬʭʸʰʨ ʰʹʬʯʰ ʨʳʵ˂ʨʴʨ, ʸʵʳʲʬʩʰ˂ ʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ ʪʨʸʬˀʬ ʭʬʸ 

ʪʨʫʨ˄ʿʫʬʩʨ. 

ʳʨʸʯʨʲʰʨ, ˀʬʪʭʰ˃ʲʰʨ ʨʸʨʸʬʲʨ˂ʰʻʸ ʩʨʮʬʩˀʰ˂ ˁʨʭʫʵʯ ʰʹʬʯʰ 

ʲʵʪʰʱʨ, ʸʵʳʬʲʰ˂ ʹʸʻʲʨʫ ʫʨʨʱʳʨʿʵʼʰʲʬʩʹ ACID ʳʵʯˆʵʭʴʬʩʹ, ʳʨʪʸʨʳ  

ʪʨʸʱʭʬʻʲʰ ʮʾʭʸʰʹ ˀʬʳʫʬʪ ˃ʨʲʰʨʴ ʸʯʻʲʫʬʩʨ ʳʵʴʨ˂ʬʳʬʩʰʹ ʳʵʭʲʨ ʫʨ 

ʶʸʵʪʸʨʳʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʨ. ʨʹʬ ʸʵʳ, ʫʰʫʰ ʹʰʹʺʬʳʬʩʰʹ 

ʫʨʳʶʸʵʬʽʺʬʩʲʬʩʹ ʻʴʫʨ ʬʹʳʵʫʬʯ ʸʵʪʵʸ˂ ʸʬʲʨ˂ʰʻʸʰ, ʨʹʬʭʬ 

ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ ʶʸʰʴ˂ʰʶʬʩʰ ʫʨ ʱʵʴʱʸʬʺʻʲʰ ʨʳʵ˂ʨʴʰʹ ʳʰˆʬʫʭʰʯ 
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ʨʰʸˁʰʵʴ ˀʬʹʨʩʨʳʰʹʰ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨ. ʨʹʬʭʬ, ʪʨʹʨʯʭʨʲʰʹ˄ʰʴʬʩʬʲʰʨ ʰʹ 

ʼʨʽʺʰ˂, ʸʵʳ, ʸʵʪʵʸ˂ ˄ʬʹʰ, ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʬʩˀʰ NoSQL ʩʨʮʬʩʰ 

ʵʶʺʰʳʰʮʰʸʬʩʻʲʰʨ OLAP ʫʨ ʨʸʨ OLTP ʳʵʯˆʵʭʴʬʩʮʬ. ˀʬʹʨʩʨʳʰʹʨʫ, ʯʻ 

˂ʴʵʩʰʲʰʨ, ʸʵʳ ʨʳʵ˂ʨʴʰʹ ʳʰʮʴʬʩʰʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ, ʻʼʸʵ ˆˀʰʸʨʫ ʳʵʱʲʬ 

ʫʨ ʳʹʻʩʻʽʰ ʺʸʨʴʮʨʽ˂ʰʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʰʽʴʬʩʨ ʹʨ˅ʰʸʵ, ʪʨʫʨ˄ʿʭʬʺʰʲʬʩʰʹ 

ʳʰʹʨʾʬʩʨʫ ʻʴʫʨ ʪʨʴʰʹʨʮʾʭʸʵʹ, ʸʨʳʫʬʴʨʫ ʬʼʬʽʺʻʸʰ ʰʽʴʬʩʨ 

ʺʸʨʫʰ˂ʰʻʲʰ ʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ ʴʨ˂ʭʲʨʫ ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ 

ʪʨʳʵʿʬʴʬʩʨ.  

ʨʳʪʭʨʸʨʫ, ʸʬʲʨ˂ʰʻʸʰ ʫʨ ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰʹ 

ʪʨʳʵʿʬʴʬʩʨ ʯʨʴʨʳʬʫʸʵʭʬ ʹʨʰʴʼʵʸʳʨ˂ʰʵ ʹʰʹʺʬʳʬʩʰʹ ʨʹʨʪʬʩʨʫ, ʱʰ ʨʸ 

ʪʨʳʵʸʰ˂ˆʨʭʬʴ, ʨʸʨʳʬʫ ʨʭʹʬʩʬʴ ʬʸʯʳʨʴʬʯʹ.  

ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨʹʯʨʴ ʬʸʯʫʸʵʻʲʨʫ ʸʨʳʫʬʴʰʳʬ ʳʵʳˆʳʨʸʬʩʲʰʹ 

ʳʰʳʨʸʯʭʰʹʨʹ ʨʸʹʬʩʵʩʹ ʰʳʰʹ ˀʬʹʨ˃ʲʬʩʲʵʩʨ, ʸʵʳ ʬʸʯʰ ʳʵʳˆʳʨʸʬʩʲʰʹ 

ʳʰʬʸ ˀʬʹʸʻʲʬʩʻʲʰ ˂ʭʲʰʲʬʩʬʩʰ ʮʬʳʵʽʳʬʫʬʩʨʹ ʳʵʨˆʫʬʴʹ ʹˆʭʨ 

ʳʵʳˆʳʨʸʬʩʲʰʹ ʳʻˀʨʵʩʰʹ ʶʸʵ˂ʬʹʮʬ. ʴʨˀʸʵʳˀʰ ʪʨʳʵʭʲʬʴʰʲʰʨ ʸʨʳʫʬʴʰʳʬ 

ʪʨʭʸ˂ʬʲʬʩʻʲʰ ʶʸʵʩʲʬʳʨ ʫʨ ˀʬʫʨʸʬʩʻʲʰ ʹˆʭʨʫʨʹˆʭʨ ʹʰʹʺʬʳʬʩˀʰ ʳʨʯʰ 

ʪʨʫʨ˅ʸʰʹ ʳʬʯʵʫʬʩʰ: 

ʫʨʱʨʸʪʻʲ ʪʨʴʨˆʲʬʩʨʯʨ ʶʸʵʩʲʬʳʨ (the lost update problem). 

ʫʨʳʯˆʭʬʭʨʯʨ ʶʸʵʩʲʬʳʬʩʰʹ ʯʭʨʲʹʨˁʰʴʵ ʹʨˆʬʨ ʵʴʲʨʰʴ ʫʨˇʨʭˀʴʰʹ 

ʹʰʹʺʬʳʨ, ʸʵʫʬʹʨ˂ 2 ʳʵʳˆʳʨʸʬʩʬʲʰ ʬʸʯʫʸʵʻʲʨʫ ˇʨʭˀʴʰʹ ʯʨʭʰʹʻʼʨʲ 

ʴʵʳʬʸʹ ʫʨ ʵʸʰʭʬ ʳʨʯʪʨʴʰ ʫʨʸ˄ʳʻʴʬʩʻʲʰʨ, ʸʵʳ ʴʵʳʬʸʰ ʹ˄ʵʸʬʫ ʳʨʴ 

ʫʨˇʨʭˀʴʨ.  

ˀʬ˂ʫʵʳʰʯʰ ˄ʨʱʰʯˆʭʨ (dirty reads) ˆʫʬʩʨ ʳʨˀʰʴ, ʸʵʫʬʹʨ˂ ʬʸʯʰ 

ʺʸʨʴʮʨʽ˂ʰʨ ʱʰʯˆʻʲʵʩʹ ʰʳ ʳʵʴʨ˂ʬʳʬʩʹ, ʸʨ˂ ʮʻʹʺʨʫ ʰʳʨʭʬ ʫʸʵʹ ʰ˂ʭʲʬʩʨ 

ʳʬʵʸʬ ʺʸʨʴʮʨʽ˂ʰʰʹ ʳʰʬʸ. ˂ˆʨʫʰʨ, ʯʻ ʳʬʵʸʬ ʺʸʨʴʮʨʽ˂ʰʨ ʻʱʨʴ 

ʫʨʩʸʻʴʫʬʩʨ, ʶʰʸʭʬʲ ʳʵʳˆʳʨʸʬʩʬʲʹ ʻʱʭʬ ˄ʨʱʰʯˆʻʲʰ, ʨʸʨʹ˄ʵʸʰ 

ʰʴʼʵʸʳʨ˂ʰʨ ʫʨʸˁʬʩʨ. 

ʨʸʨʪʨʴʳʬʵʸʬʩʨʫʰ ˄ʨʱʰʯˆʭʨ (nonrepeatable read). ʨʳ ʶʸʵʩʲʬʳʨʹ 

ʭʨ˄ʿʫʬʩʰʯ ʰʳ ˀʬʳʯˆʭʬʭʨˀʰ, ʸʵʫʬʹʨ˂ ʳʰʳʫʰʴʨʸʬ ʺʸʨʴʮʨʽ˂ʰʨ ʬʸʯʹʨ ʫʨ 
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ʰʳʨʭʬ ʳʵʴʨ˂ʬʳʬʩʹ ˀʬʹʸʻʲʬʩʰʹ ʹˆʭʨʫʨʹˆʭʨ ʬʺʨʶʬʩʮʬ ʸʨʳʫʬʴˇʬʸʳʬ 

ʱʰʯˆʻʲʵʩʹ. ˄ʨʱʰʯˆʭʬʩʹ ˀʵʸʰʹ ˀʻʨʲʬʫˀʰ ʯʻ ʹˆʭʨ ʺʸʨʴʮʨʽ˂ʰʨ 

ʳʵʴʨ˂ʬʳʬʩˀʰ ˂ʭʲʰʲʬʩʨʹ ˀʬʰʺʨʴʹ, ʶʰʸʭʬʲʰ ʺʸʨʴʮʨʽ˂ʰʰʹ ʳʰʬʸ ʹˆʭʨʫʨʹˆʭʨ 

ʫʸʵʹ ʨʳʵʾʬʩʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰ ʬʸʯʳʨʴʬʯʰʹ ʰʫʬʴʺʻʸʰ ʨʾʨʸ ʰʽʴʬʩʨ. 

ʳʵˁʭʬʴʬʩʰʯʰ ˄ʨʱʰʯˆʭʰʹ (phantom read) ʶʸʵʩʲʬʳʨ ʪʭˆʭʫʬʩʨ, ʯʻ ʬʸʯʰ 

ʺʸʨʴʮʨʽ˂ʰʰʹ ʪʨʴʳʨʭʲʵʩʨˀʰ ʬʸʯʰ ʫʨ ʰʪʰʭʬ ʳʵʯˆʵʭʴʨ ʸʨʳʫʬʴˇʬʸʳʬ 

ʬˀʭʬʩʨ ʫʨ ʳʬʵʸʬ ʳʵʯˆʵʭʴʰʹ ˀʬʫʬʪˀʰ ʪʭˆʭʫʬʩʨ ʰʹʬʯʰ ˁʨʴʨ˄ʬʸʬʩʰ, ʸʨ˂ ʨʸ 

ʪʭʽʵʴʫʨ ʶʰʸʭʬʲʰ ʳʵʯˆʵʭʴʰʹ ʫʸʵʹ. ʬʹ ʶʸʵʩʲʬʳʨ ʨʸʨʪʨʴʳʬʵʸʬʩʨʫʰ 

ʱʰʯˆʭʰʹ ʶʸʵʩʲʬʳʰʹ ʳʹʪʨʭʹʰʨ, ʰʳ ʪʨʴʹˆʭʨʭʬʩʰʯ, ʸʵʳ ˂ʭʲʰʲʬʩʨ ˀʬʫʬʪʰʹ 

ˁʨʴʨ˄ʬʸʬʩʰʹ ʸʨʵʫʬʴʵʩʬʩˀʰʨ. 

ʨʳ ʺʰʶʰʹ ʿʭʬʲʨ ʶʸʵʩʲʬʳʰʹ ʪʨʫʨ˅ʸʨ ˆʵʸ˂ʰʬʲʫʬʩʨ ˁʨʱʬʺʭʰʹ 

ʳʬʽʨʴʰʮʳʬʩʰʯ (locking mechanisms) ʸʵʳʲʬʩʰ˂ ʻʮʸʻʴʭʬʲʿʵʼʹ 

ʳʵʳˆʳʨʸʬʩʲʬʩʰʹʨ ʫʨ ʺʸʨʴʮʨʽ˂ʰʬʩʰʹ ʬʸʯʳʨʴʬʯʰʹʨʪʨʴ ʰʮʵʲʰʸʬʩʨʹ. ʨʫʸʬ 

ʶʸʵʪʸʨʳʰʹʺʬʩʹ ʹʨ˅ʰʸʵ ʫʨ˂ʭʰʹ ʪʨʴʹʨˆʵʸ˂ʰʬʲʬʩʲʨʫ ˁʨʱʬʺʭʬʩʰʹ ʳʨʸʯʭʰʹ 

ʹʨʱʻʯʨʸʰ ʹʰʹʺʬʳʬʩʰʹ ˀʬʳʵʺʨʴʨ ʹ˅ʰʸʫʬʩʵʫʨʯ, ʳʨʪʸʨʳ ʫʾʬʹ ˁʨʱʬʺʭʬʩʰʹ 

ʳʨʸʯʭʨʹ ʳʯʲʰʨʴʨʫ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰʹ ʳʨʸʯʭʰʹ ʹʰʺʬʳʨ ʨˆʵʸ˂ʰʬʲʬʩʹ. 

ʫʨʱʨʸʪʻʲ ʪʨʴʨˆʲʬʩʨʯʨ ʶʸʵʩʲʬʳʨʹ ʯʨʴʨʳʬʫʸʵʭʬ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰʹ 

ʳʨʸʯʭʰʹ ʹʰʺʬʳʬʩʰ ˄ʨʱʰʯˆʭʰʹʨ ʫʨ ˁʨ˄ʬʸʰʹ ˁʨʱʬʺʭʬʩʰʹ ʳʨʸʯʭʰʯ 

ʨˆʵʸ˂ʰʬʲʬʩʹ. ʹˆʭʨ ˀʬʹʨ˃ʲʵ ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨʹʨ˄ʿʭʬʺʨʫ ˁʭʬʴ ʻʩʸʨʲʵʫ 

ʪʨʴʭʹʨʮʾʭʸʨʭʯ ʹʨ˅ʰʸʵ ʰʮʵʲʨ˂ʰʰʹ ʫʵʴʬʹ ʰʳ ʵʯˆʰ ʹʺʨʴʫʨʸʺʻʲʰ 

ʫʵʴʰʫʨʴ, ʸʵʳʲʬʩʹʨ˂ ʨʫʪʬʴʹ 1992 ˄ʲʰʹ SQL ʹʺʨʴʫʨʸʺʰ. ʫʨ˂ʭʰʹ ʵʯˆʰ 

ʹˆʭʨʫʨʹˆʭʨ ʹʺʨʴʫʨʸʺʰʹ ʨʸʹʬʩʵʩʨ ʫʨʱʨʭˀʰʸʬʩʻʲʰʨ ʰʳ ʼʨʽʺʯʨʴ, ʸʵʳ ʸʨ˂ 

ʻʼʸʵ ˃ʲʰʬʸʰʨ ʫʨ˂ʭʨ (ʳʨʾʨʲʰʨ ʰʮʵʲʨ˂ʰʰʹ ʫʵʴʬ) ʳʰʯ ʻʼʸʵ ʫʨʩʨʲʰʨ 

ʳʵʽʳʬʫʬʩʰʹ ʹʰʹ˄ʸʨʼʬ: 

• Read uncommitted ʫʵʴʬ ʨʸ ʻʮʸʻʴʭʬʲʿʵʼʹ ʫʨ˂ʭʨʹ ʰʳ ʫʨʳʯˆʭʬʭʨʯʨ 

ʶʸʵʩʲʬʳʬʩʰʹʨʪʨʴ, ʸʵʳʲʬʩʰ˂ ʪʨʴʭʰˆʰʲʬʯ, ʳʨʪʸʨʳ ʻʮʸʻʴʭʬʲʿʵʼʹ 

ʳʵʽʳʬʫʬʩʰʹ ʳʨʽʹʰʳʨʲʻʸ ʹʰʹ˄ʸʨʼʬʹ, ʸʨʫʪʨʴ ʰʮʵʲʨ˂ʰʰʹ ʨʳ ʫʵʴʬˀʰ ʨʸ 

ˆʫʬʩʨ ʳʵʯˆʵʭʴʰʲʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ʩʲʵʱʰʸʬʩʨ (lock). ˂ˆʨʫʰʨ, ʨʳ ʫʵʴʰʹ 

ʪʨʳʵʿʬʴʬʩʰʹʨʹ ʳʮʨʫ ʻʴʫʨ ʭʰʿʵʯ, ʸʵʳ ʯʻ ʬʸʯʰ ʶʸʵʪʸʨʳʰʫʨʴ ˀʬʺʨʴʰʲʰ 
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˂ʭʲʰʲʬʩʬʩʰ ʻʱʨʴ ʫʨʩʸʻʴʫʬʩʨ, update-ʹʨ ʫʨ rollback-ʹ ˀʵʸʰʹ ˀʻʨʲʬʫˀʰ 

ʿʭʬʲʨ ʹˆʭʨ ʳʵʯˆʵʭʴʨʹ dirty data-ʹ ʨʴʻ ʫʨʳʨˆʰʴˇʬʩʻʲ ʳʵʴʨ˂ʬʳʬʩʹ 

ʪʨʭʨʺʨʴʯ. ʨʳ ʫʵʴʬʹ ʪʨʳʵʭʰʿʬʴʬʩʯ ʰʹʬʯʰ ʳʵʯˆʵʭʴʬʩʰʹʯʭʰʹ, ʸʵʳʬʲʯʨ 

ʹʰʹ˄ʵʸʬ˂ ʨʸ ʨʸʰʹ ʹʨʹʰ˂ʵ˂ˆʲʵʫ ʨʻ˂ʰʲʬʩʬʲʰ, ʨʴ ʯʻ ʭʰ˂ʰʯ, ʸʵʳ ʹʨʴʨʳ 

ˁʭʬʴ ʭʱʰʯˆʻʲʵʩʯ, ʳʬʹʨʳʬ ʳˆʨʸʬ ˂ʭʲʰʲʬʩʨʹ ʨʸ ˀʬʰʺʨʴʹ; 

• Read committed ʫʵʴʬ ʪʨʸʨʴʺʰʸʬʩʻʲʨʫ ʨʸʰʫʬʩʹ ʯʨʭʹ ˀʬ˂ʫʵʳʰʯʰ 

˄ʨʱʰʯˆʭʬʩʰʹ ʶʸʵʩʲʬʳʨʹ, ʸʨʫʪʨʴʨ˂ ʰʮʵʲʨ˂ʰʰʹ ʨʳ ʫʵʴʬʮʬ 

ʴʬʩʨʫʨʸʯʻʲʰʨ ʳˆʵʲʵʫ ʫʨʼʰʽʹʰʸʬʩʻʲʰ ʺʸʨʴʮʨʽ˂ʰʬʩʰʯ ˀʬ˂ʭʲʰʲʰ 

ʳʵʴʨ˂ʬʳʬʩʰʹ ˄ʨʱʰʯˆʭʨ; 

• Repeatable read ʫʵʴʬ ʰ˂ʰʲʬʩʹ ʨʹʬʭʬ ʨʸʨʪʨʴʳʬʵʸʬʩʨʫʰ ˄ʨʱʰʯˆʭʬʩʰʹ 

ʶʸʵʩʲʬʳʨʹʨ˂; 

• Serializable ʫʵʴʬ ʻʮʸʻʴʭʬʲʿʵʼʹ ʬʸʯʫʸʵʻʲʰ ʺʸʨʴʮʨʽ˂ʰʬʩʰʹ 

ʹʸʻʲ ʪʨʴ˂ʨʲʱʬʭʬʩʨʹ, ʸʨ˂ ˆʵʸ˂ʰʬʲʫʬʩʨ ʺʸʨʴʮʨʽ˂ʰʨˀʰ ʳʵʴʨ˄ʰʲʬ ʿʭʬʲʨ 

ʹʺʸʰʽʵʴʰʹ ˁʨʱʬʺʭʰʯ. ʼʨʴʺʵʳʬʩʰʹ ˄ʨʸʳʵʽʳʴʰʹ ʶʸʵʩʲʬʳʨ ˄ʿʫʬʩʨ 

ʪʨʹʨʾʬʩʰʹ ʫʰʨʶʨʮʵʴʰʹ ʫʨʩʲʵʱʭʰʯ. ʰʮʵʲʰʸʬʩʰʹ ʨʳ ʫʵʴʰʹ ʫʨʿʬʴʬʩʰʹ 

ˀʬʳʯˆʭʬʭʨˀʰ ʳ˂ʰʸʫʬʩʨ ʶʨʸʨʲʬʲʰʮʳʰʹ ˆʨʸʰʹˆʰ ʫʨ ʰʮʸʫʬʩʨ ʹʰʹʺʬʳʨʮʬ 

ʫʨʺʭʰʸʯʭʨ. 

ˁʭʬʻʲʬʩʸʰʭ ʿʭʬʲʨʮʬ ʻʼʸʵ ˆˀʰʸʨʫ ʪʨʳʵʰʿʬʴʬʩʬʴ read committed 

ʰʮʵʲʨ˂ʰʰʹ ʫʵʴʬʹ. 

ʹˆʭʨʫʨʹˆʭʨ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩˀʰ ʺʸʨʴʮʨʽ˂ʰʰʹ ʰʮʵʲʰʸʬʩʰʹ ʫʵʴʬʬʩʹ 

ʪʨʸʱʭʬʻʲʰ ʪʨʴʹˆʭʨʭʬʩʬʩʰ ʨʽʭʹ. ʳʨʪʨʲʰʯʨʫ, oracle ʳʵʴʨ˂ʬʳʬʩʰʹ 

˄ʨʱʰʯˆʭʰʹʨʹ lock-ʹ ʹʨʬʸʯʵʫ ʨʸ ʰʿʬʴʬʩʹ ʫʨ dirty data–ʹ ʶʸʵʩʲʬʳʨ latch-

ʬʩʰʯ ʨʽʭʹ ʪʨʫʨ˄ʿʭʬʺʰʲʰ. 

Lock-ʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ʸʰʪˀʰ ʭʫʪʬʩʰʯ, ʸʵʳ ʳʰʭʰʾʵʯ ʳʵʴʨ˂ʬʳʬʩʮʬ 

˄ʭʫʵʳʨ, latch-ʰʹ ʫʸʵʹ ʱʰ ʶʬʸʰʵʫʻʲʨʫ ʭʨʱʰʯˆʨʭʯ ʳʵʴʨ˂ʬʳʬʩʹ ʫʨ 

ʭʨʳʵ˄ʳʬʩʯ, ʯʻ ʨʸʰʹ ʯʨʭʰʹʻʼʨʲʰ. 

Oracle, MsSQL Server ʫʨ DB2-ˀʰ ʰʮʵʲʨ˂ʰʰʹ ʫʵʴʬ ˀʬʰ˃ʲʬʩʨ 

ʳʰʬʯʰʯʵʹ ʱʵʴʱʸʬʺʻʲʰ ʹʬʹʰʰʹ ʨʴ ʺʸʨʴʮʨʽ˂ʰʰʹʯʭʰʹ (DB2-ʹ ʫʨʳʨʺʬʩʰʯ 

ʨʽʭʹ ʨʶʲʰʱʨ˂ʰʰʹ ʫʵʴʬ˂) [3,4]. 
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NoSQL ʹʰʹʺʬʳʬʩʰʹʯʭʰʹ, ʱʵʴʱʸʬʺʻʲʨʫ ʱʰ MongoDB-ʹʯʭʰʹ 

ʺʸʨʴʮʨʽ˂ʰʬʩʰʹ ʰʮʵʲʰʸʬʩʰʹ ʳʹʪʨʭʹʰ ʳʬʯʵʫʬʩʰ ʨʸ ʪʭʨʽʭʹ [5]. ʨʳ 

ʶʸʵʩʲʬʳʨʹ MongoDB ˄ʿʭʬʺʹ ʯʰʯʵʬʻʲʰ ʫʵʱʻʳʬʴʺʰʹ ʨʺʵʳʨʸʵʩʰʹ 

ʶʸʰʴ˂ʰʶʰʹ ʫʨ˂ʭʰʯ. ʨʹʬ ʸʵʳ, ʹʨʰʴʼʵʸʳʨ˂ʰʵ ʩʨʮʰʹ ʫʰʮʨʰʴʰʹ 

ˀʬʳʻˀʨʭʬʩʰʹʨʹ, ʳʯʬʲʰ ʰʹ ʳʵʴʨ˂ʬʳʬʩʰ, ʹʨʫʨ˂ ʪʭ˅ʰʸʫʬʩʨ, ʸʵʳ ʨʺʵʳʨʸʵʩʰʹ 

ʶʸʰʴ˂ʰʶʰ ʫʨ˂ʻʲʰ ʰʿʵʹ, ʻʴʫʨ ˀʬʭʰʴʨˆʵʯ ʬʸʯ ʫʵʱʻʳʬʴʺˀʰ. ˃ʰʸʰʯʨʫ 

ˀʬʳʯˆʭʬʭʬʩˀʰ ʫʵʱʻʳʬʴʺʰʹ ʫʵʴʬʮʬ ʨʸʹʬʩʻʲʰ ʨʺʵʳʨʸʵʩʨ ʹʨʱʳʨʸʰʹʰʨ ʰʳ 

ʹʨʰʳʬʫʵʵʩʰʹ ʳʰʹʨʾ˄ʬʭʨʫ, ʸʨʹʨ˂ ʸʬʲʨ˂ʰʻʸʰ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰ ACID 

ʶʸʰʴ˂ʰʶʬʩʰʹ ʫʨ˂ʭʰʯ ʪʨʫʨ˄ʿʭʬʺʫʨ. 

 ʳʨʪʨʲʰʯʨʫ, MongoDB-ʹ ˀʬʳʯˆʭʬʭʨˀʰ ʬʸʯʳʨʴʬʯʯʨʴ 

ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰ ˀʬʪʭʰ˃ʲʰʨ ʳʵʭʨʯʨʭʹʵʯ ʬʸʯ ʫʵʱʻʳʬʴʺˀʰ, 

ˁʨʫʪʳʻʲʰ ʳʨʹʰʭʰʹ (nested arrays) ʨʴ ˁʨʫʪʳʻʲʰ ʫʵʱʻʳʬʴʺʰʹ (nested 

document) ʪʨʳʵʿʬʴʬʩʰʯ. ʨʳ ˀʬʳʯˆʭʬʭʨˀʰ ʳˆʵʲʵʫ ʬʸʯʰ ʫʵʱʻʳʬʴʺʰʹ 

ʪʨʴʨˆʲʬʩʨ ʳʵʪʭʰ˄ʬʭʹ, ʸʨ˂, ˀʬʹʨʩʨʳʰʹʨʫ, ʨʺʵʳʨʸʻʲʰ ʶʸʵ˂ʬʹʰ ʰʽʴʬʩʨ. 

ʸʬʲʨ˂ʰʻʸ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩˀʰ ʰʳʨʭʬ ʹʨˆʰʹ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰʹ 

˄ʨʸʳʵʹʨʫʪʬʴʨʫ ʫʨʪʭ˅ʰʸʫʬʩʵʫʨ ʹˆʭʨʫʨʹˆʭʨ ˂ˆʸʰʲʬʩʰ ʫʨ ˁʨʴʨ˄ʬʸʬʩʰ, 

ʸʨ˂ ʨʻ˂ʰʲʬʩʬʲʹ ʪʨˆʫʰʫʨ ʺʸʨʴʮʨʽ˂ʰʰʹ ʰʮʵʲʰʸʬʩʰʹ ʫʵʴʬʬʩʰʹ 

ʪʨʳʵʿʬʴʬʩʨʹ ʳʵʴʨ˂ʬʳʬʩʰʹ ʪʨʴʨˆʲʬʩʰʹʯʭʰʹ. 

CAP ʯʬʵʸʬʳʨ (Consistency, Availability, Partition_tolerance) ʨʴ 

ʩʸʰʻʬʸʰʹ (Brewer Eric) ʯʬʵʸʬʳʨ ʨʸʰʹ ʬʭʸʰʹʺʰʱʻʲʰ ʳʺʱʰ˂ʬʩʨ ʰʳʰʹ 

ˀʬʹʨˆʬʩ, ʸʵʳ ʪʨʴʨ˄ʰʲʬʩʻʲʰ ʪʨʳʵʯʭʲʬʩʰʹ ʴʬʩʰʹʳʰʬʸ ʸʬʨʲʰʮʨ˂ʰʨˀʰ 

ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʹʨʳʰ (C,A,P) ʯʭʰʹʬʩʰʫʨʴ ʳˆʵʲʵʫ ʵʸʰʹ ʻʮʸʻʴʭʬʲʿʵʼʨ 

(ʴʨˆ.3).  
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ʴʨˆ.  3 CAP ʯʬʵʸʬʳʨ 

Consistency (ʳʯʲʰʨʴʵʩʨ) – ʪʨʴʨ˄ʰʲʬʩʻʲʰ ʱʵʳʶʰʻʺʬʸʻʲʰ ʹʰʹʺʬʳʰʹ 

ʿʭʬʲʨ ʱʭʨʴ˃ˀʰ (node – ʱʲʨʹʺʬʸˀʰ) ʳʵʴʨ˂ʬʳʬʩʰ ˀʬʯʨʴˆʳʬʩʻʲʰʨ 

(ʨʸʨ˄ʰʴʨʨʾʳʫʬʪʵʩʸʰʭʰʨ ʫʸʵʰʹ ʳʵ˂ʬʳʻʲ ʳʵʳʬʴʺˀʰ); 

Availability (˄ʭʫʵʳʨʫʵʩʨ) – ʴʬʩʰʹʳʰʬʸʰ ʳʵʯˆʵʭʴʨ ʪʨʴʨ˄ʰʲʬʩʻʲ 

ʹʰʹʺʬʳʨʹʯʨʴ ʹʸʻʲʫʬʩʨ ʱʵʸʬʽʺʻʲʰ ʶʨʹʻˆʰʯ (ʯʻ ʸʵʳʬʲʰʳʬ ʱʭʨʴ˃ʰ 

ʪʨʯʰˀʻʲʰʨ, ʳʨʹ ˂ʭʲʰʹ ʹˆʭʨ); 

Partition Tolerance (ʪʨʴʨ˄ʰʲʬʩʰʹ ʳʫʪʸʨʫʵʩʨ) – ʱʲʨʹʺʬʸʰ ʪʨʴʨʪʸ˃ʵʩʹ 

ʼʻʴʽ˂ʰʵʴʨʲʵʩʨʹ ʳʨˀʰʴʨ˂ ʱʰ ʸʵʫʬʹʨ˂ ʱʭʨʴ˃ʬʩʹ ˀʵʸʰʹ ʨʸʰʹ ʱʵʳʻʴʰʱʨ˂ʰʰʹ 

ʶʸʵʩʲʬʳʨ.  
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ˀʬʳʻˀʨʭʬʩʻʲʰʨ ʱʸʰʺʰʱʻʲʰ ʹʰʹʺʬʳʰʹ ʨʸʽʰʺʬʽʺʻʸʨ, 

ʰʴʼʸʨʹʺʸʻʽʺʻʸʨ ʫʨ ʫʨʶʸʵʬʽʺʬʩʻʲʰʨ ʳʨʾʨʲʰ ˄ʭʫʵʳʨʫʵʩʰʹ ʳʽʵʴʬ 

ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʰ (ʴʨˆ.4).  

 

ʴʨˆ.  4 ʹʬʸʭʬʸʻʲʰ ʻʮʸʻʴʭʬʲʿʵʼʨ replication ʫʨ sharding ʺʬʽʴʵʲʵʪʰʬʩʰʯ 

ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʰʹ ʹʨʳʰʭʬ ˃ʰʸʰʯʨʫʰ ʳʨˆʨʹʰʨʯʬʩʲʰʹ (ʶʸʵ˂ʬʹʵʸʰ, 

ʵʶʬʸʨʺʰʻʲʰ ʳʬˆʹʰʬʸʬʩʨ ʫʨ ˆʰʹʺʰ ʫʰʹʱʰ), ʰʹʬʭʬ ʸʵʪʵʸ˂ ʹʨʰʳʬʫʵʵʩʰʹʨ 

ʫʨ ˄ʭʫʵʳʨʫʵʩʰʹ ʪʨʹʨʻʳˇʵʩʬʹʬʩʲʨʫ ʭʰʿʬʴʬʩʯ   Sharding–ʰʹʨ ʫʨ 

ʸʬʶʲʰʱʨ˂ʰʰʹ ʺʬʽʴʵʲʵʪʰʬʩʹ. ʹʰʹʺʬʳʨ ʨʱʳʨʿʵʼʰʲʬʩʹ ˄ʨʳʵʿʬʴʬʩʻʲ ʿʭʬʲʨ 

ʺʬʽʴʰʱʻʸ ʫʨ ʼʻʴʽ˂ʰʵʴʨʲʻʸ ʳʵʯˆʵʭʴʰʲʬʩʨʹ, ʨʳʨʹʯʨʴ ʬʸʯʨʫ 

ʳʰʾ˄ʬʻʲʰʨ ʳʨʾʨʲʰ ˆʨʸʰʹˆʵʩʸʰʭʰ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ, ʸʵʪʵʸʰ˂ʨʨ 

ʻʹʨʼʸʯˆʵʬʩʨ, ʳʨʸʯʭʨʫʵʩʨ ʫʨ ʹʰʹ˄ʸʨʼʬ. 

ʸʬʶʲʰʱʨ˂ʰʨ ʨʸʰʹ ʶʸʵ˂ʬʹʰ, ʸʵʳʲʰʹ ʫʸʵʹʨ˂ ʳʵʴʨ˂ʬʳʬʩʰ 

ʹʰʴʽʸʵʴʰʮʰʸʫʬʩʨ ʬʸʯʰ, ʳʯʨʭʨʸʰ ʹʬʸʭʬʸʰʫʨʴ ʸʨʳʫʬʴʰʳʬ ʹʨʯʨʫʨʸʰʪʵ 

ʹʬʸʭʬʸʮʬ. ʸʬʶʲʰʱʨ˂ʰʰʹ ʫʸʵʹ ʳʯʨʭʨʸ (primary) ʹʬʸʭʬʸʮʬ ˁʨ˄ʬʸʰʹʨ ʫʨ 

ʱʰʯˆʭʰʹ ʵʶʬʸʨ˂ʰʬʩʰʹ ʪʨʴˆʵʸ˂ʰʬʲʬʩʨ ˀʬʪʭʰ˃ʲʰʨ, ʹʨʯʨʫʨʸʰʪʵ 

ʹʬʸʭʬʸʬʩʰʫʨʴ ʱʰ ʳˆʵʲʵʫ ʭʱʰʯˆʻʲʵʩʯ. 

ʸʬʶʲʰʱʨ˂ʰʨʹ ʸʨʳʫʬʴʰʳʬ ˃ʰʸʰʯʨʫʰ ʫʨʫʬʩʰʯʰ ʳˆʨʸʬ ʪʨʨˁʴʰʨ: 
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 r ʵʴʨ˂ʬʳʬʩʰʹ ʱʰʯˆʭʰʹ ʪʨʻʳˇʵʩʬʹʬʩʨ – ʹʬʸʭʬʸʰʹ ʸʨʳʫʬʴ ʨʹʲʹʨ˂ 

ʪʨʭʳʨʸʯʨʭʯ, ʰʳʫʬʴʰ ʫʨʳʵʻʱʰʫʬʩʬʲʰ ˄ʿʨʸʵʫʨʴ ˀʬʪʭʰ˃ʲʰʨ ʰʴʼʵʸʳʨ˂ʰʰʹ 

ʶʨʸʨʲʬʲʻʸ ʸʬʷʰʳˀʰ ˄ʨʱʰʯˆʭʨ; 

 Disaster Recovery – ʶʸʵʩʲʬʳʰʹ ʨʴ ʪʬʪʳʰʻʸʰ ʹʨʳʻˀʨʵʬʩʰʹ ʫʸʵʹ 

ˀʬʪʭʰ˃ʲʰʨ ʸʵʳʬʲʰʳʬ ʹʨʯʨʫʨʸʰʪʵ (standby) ʹʬʸʭʬʸʰ ʭʨʽ˂ʰʵʯ ˃ʰʸʰʯʨʫ 

(primary) ʹʬʸʭʬʸʨʫ;  

 ʨʾʨʸ ʨʸʰʹ ʹʨ˅ʰʸʵ backup-ʬʩʰʹʨ ʫʨ ʰʴʫʬʽʹʬʩʰʹ ʸʬʵʸʪʨʴʰʮʨ˂ʰʰʹ 

ʪʨʳʵ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʰʹ ʪʨˁʬʸʬʩʨ ʨʴ ˀʬʴʬʲʬʩʨ; 

 y ʬʶʲʰʱʨ ʹʬʺʬʩʰ ʨʶʲʰʱʨ˂ʰʰʹ ʫʵʴʬʮʬ ʨʸ ˁʨʴʨʴ. 

Sharding ʺʬʽʴʵʲʵʪʰʨ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʰʹ ʫʨʴʨ˄ʬʭʸʬʩʰʹ (database 

partitioning) ʬʸʯʬʸʯʰ ʹʨˆʬʨ. Shard ʺʬʸʳʰʴʰ ʬʸʯʰ ʳʯʲʰʨʴʰʹ ʶʨʺʨʸʨ 

ʴʨ˄ʰʲʹ ʴʰˀʴʨʭʹ, – ˀʨʸʫʰʴʪʰʹ ʳʬˀʭʬʵʩʰʯ ʫʰʫʰ ʮʵʳʰʹ ʻʳʨʸʯʨʭ ʩʨʮʨʹ 

ʭʿʵʼʯ ʶʨʺʨʸʨ, ʹ˄ʸʨʼ ʫʨ ʨʫʭʰʲʨʫ ʳʨʸʯʭʨʫ ʴʨ˄ʰʲʬʩʨʫ. 

ʹʨˁʭʬʴʬʩʲʨʫ ʨ˄ʿʵʩʰʲʰʨ 4 ʸʬʶʲʰʱʨ ʹʬʺʰ, ʸʵʳʲʬʩʰ˂ ˀʨʸʫʰʴʪ 

ʺʬʽʴʵʲʵʪʰʰʯ ʰʴʨ˄ʰʲʬʩʬʴ ʸʬʹʻʸʹʹ (ʴʨˆ.4). ʹʨʹ˄ʨʭʲʵ ʸʬʷʰʳˀʰ ʿʭʬʲʨ 

ʹʬʸʭʰʹʰ ʬʸʯ ʱʵʳʶʰʻʺʬʸʮʬ ʰʿʵ ʪʨˀʭʬʩʻʲʰ ʫʨ ʪʨʴʹˆʭʨʭʬʩʻʲ ʶʵʸʺʬʩʮʬ 

ʳʻˀʨʵʩʫʨ. ʸʬʨʲʻʸ ˀʬʳʯˆʭʬʭʨˀʰ ʳʵʴʪʵʹ ʹʬʸʭʰʹʬʩʰ ʪʨˀʭʬʩʻʲʰ ʪʭʨʽʭʹ 

ʹˆʭʨʫʨʹˆʭʨ ʹʬʸʭʬʸʮʬ. 

ʳʯʨʭʨʸ ʹʬʸʭʬʸʯʨʴ ʱʨʭˀʰʸʰʹ ʫʨʱʨʸʪʭʰʹ ʨʴ ʪʨʯʰˀʭʰʹ ˀʬʳʯˆʭʬʭʨˀʰ 

ʹʨʯʨʫʨʸʰʪʵ ʹʬʸʭʬʸʬʩʰ ʨ˄ʿʵʩʹ ʨʸˁʬʭʴʬʩʹ ʫʨ ʰʸˁʬʭʹ ʨˆʨʲ primary ʹʬʸʭʬʸʹ. 

ʸʬʶʲʰʱʨ ʹʬʺʬʩʰʹ ʨʸˁʬʭʴʬʩˀʰ ʳʵʴʨ˄ʰʲʬʵʩʹ ˄ʰʴʨʹ˄ʨʸ ʪʨʴʹʨʮʾʭʸʻʲʰ 

ʹʬʸʭʬʸʬʩʰ – ʨʸʩʰʺʸʬʩʰ. ʨʸʩʰʺʸʰ ʨʸ ˀʬʰ˂ʨʭʹ ʳʵʳˆʳʨʸʬʩʬʲʯʨ 

ʰʴʼʵʸʳʨ˂ʰʨʹ, ʳʰʹʰ ʬʸʯʨʫʬʸʯʰ ʫʨʴʰˀʴʻʲʬʩʨʨ ʨʸˁʬʭʴʬʩˀʰ ˆʳʰʹ ʳʰ˂ʬʳʨ. 

ʯʻ Replica set-ˀʰ ʪʭʨʽʭʹ ʲʻ˄ʰ ʸʨʵʫʬʴʵʩʰʹ ʱʭʨʴ˃ʰ, ʳʨˀʰʴ ʨʸʩʰʺʸʰʹ 

ʫʨʳʨʺʬʩʰʯ ʭʰʾʬʩʯ ʱʬʴʺʰ ʸʨʵʫʬʴʵʩʰʹ ˄ʬʭʸʬʩʹ, ʸʰʯʨ˂ ʭʨʾ˄ʬʭʯ ˆʳʨʯʨ 

ʻʳʸʨʭʲʬʹʵʩʨʹ ʨʸˁʬʭʴʬʩˀʰ. 

ʳʬʹʨʳʬ ʯʨʭˀʰ ʪʨʨʴʨʲʰʮʫʨ ʪʨʫʨʻʫʬʩʬʲʰ ʹʨʳʬʫʰ˂ʰʴʵ ʹʨʳʹʨˆʻʸʰʹ 

ʪʨʳʵ˄ʭʬʭʬʩʰ ʫʨ ʪʨʳʵʭʲʰʴʫʨ ʨʳʵ˂ʨʴʬʩʰ ʱʵʳʶʰʻʺʬʸʻʲʰ ʳʬʯʵʫʬʩʰʹ 

ʪʨʳʵʿʬʴʬʩʰʹʨʯʭʰʹ.  
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„112“-ʰʹ ʫʰʹʶʬʺˁʬʸʰʹ ʨʳʵ˂ʨʴʨʨ, ʪʨʳʵʨʭʲʰʴʵʹ ʿʭʬʲʨʮʬ ʳʨʾʨʲʰ 

ʱʨʺʬʪʵʸʰʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ˀʬʳʯˆʭʬʭʨ ʨʽʺʰʻʸʰ ʪʨʳʵ˃ʨˆʬʩʬʩʰʹ ʹʰʰʫʨʴ 

ʫʨ ʪʨʫʨʹ˂ʬʹ ʰʹ ʰʳ ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʩʸʰʪʨʫʨʹ, ʸʵʳʬʲʹʨ˂ ˀʬʻ˃ʲʰʨ 

ʿʭʬʲʨʮʬ ʹ˄ʸʨʼʰ ʸʬʨʪʰʸʬʩʨ. ʨʹʬʯʰ ʨʳʵ˂ʨʴʨ ʹʨʱʳʨʵʫ ʸʯʻʲʰ 

ʪʨʫʨʹʨ˄ʿʭʬʺʰʨ, ʸʨʫʪʨʴ ʪʨʳʵ˃ʨˆʬʩʨʯʨ ʸʨʵʫʬʴʵʩʨ ˆˀʰʸʨʫ ʩʬʭʸʰʨ, ʸʨ˂ 

ʹʺʸʬʹʻʲ ʹʰʺʻʨ˂ʰʨˀʰ ʳʻˀʨʵʩʨʹʯʨʴ ʬʸʯʨʫ ʰ˄ʭʬʭʹ ʫʰʹʶʬʺˁʬʸʰʹ 

ʫʨʾʲʰʲʵʩʨʹ, ʴʬʸʭʰʻʲʵʩʨʹ ʫʨ ʨʽʬʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ, ʨʸʨʹ˄ʵʸʰ 

ʪʨʫʨ˄ʿʭʬʺʰʲʬʩʬʩʰʹ ʪʨʮʸʫʰʲ ʸʰ˂ˆʭʹ. 

ʹʨʹ˄ʸʨʼʵʹ ʩʸʰʪʨʫʰʹ ʪʨʯʨʭʰʹʻʼʲʬʩʰʹʨ ʫʨ ʨˆʨʲ ʳʰʹʨʳʨʸʯʮʬ 

ʳʰʹʭʲʰʹ ʹʨʭʨʸʨʻʫʵ ʫʸʵʰʹ ʨʸ˂ʵʫʴʰʹ ʪʨʳʵ ʫʰʹʶʬʺˁʬʸʬʩʹ ˆˀʰʸʨʫ ʻ˄ʬʭʯ 

ʨʸʨʵʶʺʰʳʨʲʻʸʰ ʪʨʫʨ˄ʿʭʬʺʰʲʬʩʬʩʰʹ ʳʰʾʬʩʨ.  

ʫʰʹʶʬʺˁʬʸʰʮʨ˂ʰʰʹ ʪʨʻʳˇʵʩʬʹʬʩʰʹ ʳʰʮʴʰʯ, ʻʴʫʨ ˀʬʰʽʳʴʨʹ 

ʱʵʳʶʰʻʺʬʸʻʲʰ ʹʰʹʺʬʳʰʹ ʳʵʫʬʲʰ ʸʵʳʬʲʰ˂ ʵʩʰʬʽʺʻʸʰ ʪʨʳʵʯʭʲʬʩʰʹ 

ʹʨʼʻ˃ʭʬʲʮʬ ʹʨˀʻʨʲʬʩʨʹ ʳʵʪʭ˂ʬʳʹ, ʬʸʯʰʹ ʳˆʸʰʭ, ʪʨʳʵʭʲʰʴʫʬʹ  ʿʭʬʲʨʮʬ 

ʳʨʾʨʲʰ ʱʨʺʬʪʵʸʰʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʳʽʵʴʬ ˀʬʳʯˆʭʬʭʬʩʰ (ʪʨʳʵ˃ʨˆʬʩʬʩʰ), 

ʳʬʵʸʬʹ ʳˆʸʰʭ ʱʰ ˀʬʰʸˁʬʹ ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʰʹ ʩʸʰʪʨʫʬʩʰ, ʸʵʳʲʬʩʰ˂ 

ˀʬ˃ʲʬʩʬʴ ʨʸˁʬʻʲʰ ˀʬʳʯˆʭʬʭʬʩʰʹ ʿʭʬʲʨʮʬ ʹ˄ʸʨʼʨʫ ʳʵʳʹʨˆʻʸʬʩʨʹ. 

ʩʸʰʪʨʫʰʹ ˀʬʸˁʬʭʰʹ ʶʸʵ˂ʬʹʰ ʰ˄ʿʬʩʨ ʶʨ˂ʰʬʴʺʰʹ ˀʬʹʨ˃ʲʵ 

ˈʵʹʶʰʺʨʲʰʮʨ˂ʰʰʹ ʨʲʩʨʯʵʩʰʹ ʪʨʳʵʯʭʲʰʯ. ʯʻ ˈʵʹʶʰʺʨʲʰʮʨ˂ʰʰʹ 

ʨʲʩʨʯʵʩʨ ʳʨʾʨʲʰʨ ( P ≥ 0.5 ) ʳʵ˂ʬʳʻʲ ˀʬʳʯˆʭʬʭʨʮʬ ʪʨʪʮʨʭʴʰʲʰ 

ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʳʨʴʽʨʴʨ ʨʾʨʸ ʪʨʴʰˆʰʲʬʩʨ ʸʵʪʵʸ˂ ʯʨʭʰʹʻʼʨʲʰ 

ʫʸʵʰʹ ʻʨˆʲʵʬʹ ʰʴʺʬʸʭʨʲˀʰ.  

ʯʻ ˀʬʳʯˆʭʬʭʰʹ ˈʵʹʶʰʺʨʲʰʮʨ˂ʰʰʹ ʨʲʩʨʯʵʩʨ ʫʨʩʨʲʰʨ ( P < 0.5 ) 

ʨʲʪʵʸʰʯʳʰ ˀʬʨʼʨʹʬʩʹ ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʳʨʴʽʨʴʰʹ ˀʬʹʨ˃ʲʵ 

ʫʨʱʨʭʬʩʻʲʵʩʰʹ ʫʸʵʹ ʫʨ ʳʰʨ˄ʭʫʰʹ ʨʳ ʰʴʼʵʸʳʨ˂ʰʨʹ ʫʰʹʶʬʺˁʬʸʹ. 

ʨʳ ʫʸʵʰʹ ˀʻʨʲʬʫʰʹ ʪʨʭʲʰʹ ˀʬʳʫʬʪ, ʹʨʭʨʸʨʻʫʵʨ, ʸʵʳ ʩʸʰʪʨʫʨ 

ʪʨʴʯʨʭʰʹʻʼʲʫʬʩʨ. 
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ʻʴʫʨ ʨʾʰʴʰˀʴʵʹ, ʸʵʳ ʨʲʪʵʸʰʯʳʰ ʰ˃ʲʬʭʨ ʳˆʵʲʵʫ ʨʲʩʨʯʵʩʰʹ 

ʹʰʫʰʫʬʬʩʹ ʫʨ ʨʸʨ ʫʸʵʰʹ ʮʻʹʺ ˀʻʨʲʬʫʬʩʹ. ʳʰʾʬʩʻʲʰ ʸʬʱʵʳʬʴʫʨ˂ʰʨ 

ʫʰʹʶʬʺˁʬʸʳʨ ʻʴʫʨ ʪʨʫʨʨʳʵ˄ʳʵʹ ʻˀʻʨʲʵʫ ʩʸʰʪʨʫʰʹ ʬʽʰʳʯʨʴ.  

ʶʨ˂ʰʬʴʺʰʹ ˈʵʹʶʰʺʨʲʰʮʨ˂ʰʰʹ ʨʲʩʨʯʵʩʨ, ʰʹʬʭʬ, ʸʵʪʵʸ˂ 

ʳʰʨˆʲʵʬʩʰʯʰ ʫʸʵ, ʸʨʹʨ˂ ʩʸʰʪʨʫʨ ˆʨʸˇʨʭʹ ʶʨ˂ʰʬʴʺʮʬ, ʪʨʳʵʰʯʭʲʬʩʨ 

ʰʹʬʯʰ ʳʱʨ˂ʸʨʫ ʪʨʴʹʨʮʾʭʸʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ʹʨʼʻ˃ʭʬʲʮʬ, ʸʵʪʵʸʰ˂ʨʨ 

ʳʨʪʨʲʰʯʨʫ, ʰʴ˂ʰʫʬʴʺʰʹ ʺʰʶʰ, ʶʨ˂ʰʬʴʺʰʹ ʨʹʨʱʰ ʫʨ ʹʽʬʹʰ, ʩʸʰʪʨʫʰʹ 

ʰʴʼʵʸʳʰʸʬʩʰʹ, ʸʬʨʪʰʸʬʩʰʹ, ʨʫʪʰʲʮʬ ʳʰʹʭʲʰʹʨ ʫʨ ʪʨʯʨʭʰʹʻʼʲʬʩʰʹ 

ʫʸʵʬʩʰ.  

     ʶʨ˂ʰʬʴʺʯʨʴ ʫʨˆʨʸˇʻʲʰ ʨʲʩʨʯʻʸʰ ʫʸʵʰʹ ʪʨʳʵʯʭʲʰʹ ʪʨʸʫʨ, 

ʳʴʰˀʭʴʬʲʵʭʨʴʰ ʰʽʴʬʩʨ ʩʸʰʪʨʫʰʹ ʪʨʫʨʨʫʪʰʲʬʩʰʹ ʹʨʭʨʸʨʻʫʵ ʫʸʵ˂, ʸʨʹʨ˂ 

ʳʨʸˀʸʻʺʰʮʨ˂ʰʰʹ ʹʬʸʭʰʹʬʩʰʯ ʳʰʭʰʾʬʩʯ. ʨʸʹʬʩʻʲʰ ʹʬʸʭʰʹʬʩʰ ʳʵʪʭ˂ʬʳʹ 

ʹʨˀʻʨʲʬʩʨʹ, ʪʨʭʨʸʱʭʰʵʯ, ʪʮʬʩʮʬ ʨʸʹʬʩʻʲʰ „ʹʨ˂ʵʩʬʩʰʹ“ 

ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ, ʸʨ ʫʸʵ ʰʽʴʬʩʨ ʹʨ˅ʰʸʵ ʬʸʯʰ ʶʻʴʽʺʰʫʨʴ ʳʬʵʸʬʳʫʬ 

ʪʨʫʨʹʨʨʫʪʰʲʬʩʲʨʫ (ʳʨʪʨʲʰʯʨʫ Google traffic).  

ʪʨʫʨʻʫʬʩʬʲʰ ʹʨʳʬʫʰ˂ʰʴʵ ʹʨʳʹʨˆʻʸʰʹ ʫʰʹʶʬʺˁʬʸʰʮʨ˂ʰʰʹ 

ʬʼʬʽʺʻʸʵʩʰʹ ʪʨʮʸʫʰʹ ʳʰʮʴʰʯ ˀʬʳʻˀʨʭʬʩʻʲ ʰʽʴʨ ˆʬʲʵʭʴʻʸʰ 

ʴʬʰʸʵʴʻʲʰ ʽʹʬʲʰʹ ʮʵʪʨʫʰ ʳʵʫʬʲʰ ʫʨ ʫʨʰʪʬʪʳʨ ʨʳʵ˂ʨʴʰʹ ʪʨʫʨ˄ʿʭʬʺʰʹ 

ʬʺʨʶʬʩʰ. ʶʸʵʪʸʨʳʰʸʬʩʰʹ ʬʴʨ Python-ʰʹ ʹʨˀʻʨʲʬʩʰʯ ˀʬʹʸʻʲʫʨ extract, 

transform, load (ETL) ʫʨ ʳʵʴʨ˂ʬʳʯʨ ˄ʰʴʨʹ˄ʨʸʰ ʫʨʳʻˀʨʭʬʩʰʹ (data 

preprocessing) ʶʸʵ˂ʬʹʬʩʰ, ʸʰʹ ˀʬʫʬʪʨʫʨ˂ ʳʰʾʬʩʻʲ ʰʽʴʨ ʳʨʴʽʨʴʻʸʰ 

ʫʨʹ˄ʨʭʲʰʹʯʭʰʹ ʹʨ˅ʰʸʵ ʹʺʸʻʽʺʻʸʰʹ ʳʽʵʴʬ ʳʵʴʨ˂ʬʳʯʨ ʱʸʬʩʻʲʰ ʩʵʲʵ 5 

˄ʲʰʹ ʪʨʫʨʻʫʬʩʬʲʰ ʹʨʳʬʫʰ˂ʰʴʵ ʫʨˆʳʨʸʬʩʰʹ ˀʬʳʯˆʭʬʭʬʩʰʹ ʩʨʮʨʮʬ. 

ˀʬʳʫʪʵʳ ʬʺʨʶʮʬ Python ʶʸʵʪʸʨʳʰʸʬʩʰʹʨ ʫʨ Weka ˆʬʲʹʨ˄ʿʵʹ ʪʨʳʵʿʬʴʬʩʰʯ 

ʪʨʨʴʨʲʰʮʬʩʻʲ ʰʽʴʨ ʳʰʾʬʩʻʲʰ ʳʵʴʨ˂ʬʳʯʨ ʴʨʱʸʬʩʰ. ʪʨʳʵʭʲʰʴʫʨ, ˄ʨʰˀʨʲʨ 

ʫʨ ˀʬʹ˄ʵʸʫʨ ʨʴʵʳʨʲʰʻʸʰ ˀʬʳʯˆʭʬʭʬʩʰ, ʸʨ˂ ʪʨʻʯʭʨʲʰʹ˄ʰʴʬʩʲʵʩʰʹ 

ʫʸʵʹ ʻʨʸʿʵʼʰʯʨʫ ʨʰʹʨˆʬʩʵʫʨ ʳʨʴʽʨʴʻʸʰ ʫʨʹ˄ʨʭʲʰʹ ˀʬʫʬʪʬʩʮʬ. 

ʳʬʵʯˆʬ ʯʨʭˀʰ ʹʨʹ˄ʸʨʼʵ ʹʨʳʬʫʰ˂ʰʴʵ ʳʵʳʹʨˆʻʸʬʩʰʹ ʫʰʹʶʬʺˁʬʸʬʩʰʹ 

ʫʨʹʨˆʳʨʸʬʩʲʨʫ ˀʬʰʽʳʴʨ ʪʸʰʶʰʹ ʹʬʮʵʴʰʹ ˀʬʳʯˆʭʬʭʬʩʮʬ ʳʵʸʪʬʩʻʲʰ 
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ʳʵʫʬʲʰ ʫʨ ʨʲʪʵʸʰʯʳʬʩʰ ʯʰʯʵʬʻʲʰ ˀʬʳʯˆʭʬʭʰʹ ʹʨʹ˄ʸʨʼʵ ʹʨʳʬʫʰ˂ʰʴʵ 

ʳʵʳʹʨˆʻʸʬʩʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʫʨʹʨʫʪʬʴʨʫ. ʶʸʵʪʸʨʳʻʲʰ ʸʬʨʲʰʮʨ˂ʰʰʹ 

ʳʰʮʴʰʯ ʪʨʳʵʿʬʴʬʩʻʲʰʨ ʳʻʲʺʰʶʨʸʨʫʰʪʳʻʲʰ ʬʴʨ Python. ʨʲʪʵʸʰʯʳʬʩʰʹ 

ʪʨʳʵʿʬʴʬʩʰʯ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʵʩʰʬʽʺʻʸʨʫ ʰʽʴʨʹ ʫʨʫʪʬʴʰʲʰ ʪʸʰʶʰʹ 

ˀʬʳʯˆʭʬʭʨʯʨ ʳʵʳʹʨˆʻʸʬʩʰʹ ʸʰʪʰ ʫʨ ʯʰʯʵʬʻʲʰ ˀʬʳʯˆʭʬʭʰʹ 

ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʫʵʴʬ. ʫʰʹʶʬʺˁʬʸʹ ˄ʨʸʬʫʪʰʴʬʩʨ ʿʭʬʲʨʮʬ ʳʨʾʨʲʰ 

ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʳʽʵʴʬ ˀʬʳʯˆʭʬʭʬʩʰ, ʸʰʹ ʹʨʼʻ˃ʭʬʲʮʬ˂ ʳʨʹ ˀʬʻ˃ʲʰʨ 

ʹ˄ʸʨʼʨʫ ʳʰʰʾʵʹ ʨʫʬʱʭʨʺʻʸʰ ʪʨʫʨ˄ʿʭʬʺʰʲʬʩʨ ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ 

ʳʨʴʽʨʴʬʩʰʹʨ ʫʨ ʬʽʰʳʯʨ ʩʸʰʪʨʫʬʩʰʹ ʪʨʪʮʨʭʴʰʹ ʯʨʵʩʨʮʬ. 

ʹʨ˅ʰʸʵ ʳʵʴʨ˂ʬʳʯʨ ʳʵʶʵʭʬʩʨ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ˁʭʬʻʲʬʩʸʰʭʰ 

ʩʨʸʨʯʬʩʰʫʨʴ, ʸʵʳʲʬʩʰ˂ ʰʭʹʬʩʨ ˀʹʹ ʹʹʰʶ „112“-ʰʹ ʵʶʬʸʨʺʵʸʬʩʰʹ ʳʰʬʸ 

ʯʰʯʵʬʻʲʰ ʪʨʳʵ˃ʨˆʬʩʰʹ ˀʬʳʯˆʭʬʭʨʮʬ. 

ʪʨʳʵ˂ʫʰʲ ʬʽʰʳʬʩʯʨʴ ʱʵʴʹʻʲʺʨ˂ʰʰʹ ˀʬʳʫʬʪ ˀʬʰʸˁʨ ʪʸʰʶʰʹ 

ˀʬʳʯˆʭʬʭʬʩʰʹ ˀʬʳʫʬʪʰ ʵʩʰʬʽʺʻʸʰ ʳʨˆʨʹʰʨʯʬʩʲʬʩʰ:  

 ʁ ʨ˂ʰʬʴʺʰʹ ʨʹʨʱʰ, 

 ̋ ʬʳʶʬʸʨʺʻʸʨ, 

 ɦ ʲʰʴʰʱʻʸʰ ʹʰʳʶʺʵʳʬʩʰ, 

 ʯʨʴʳˆʲʬʩʰ ʽʸʵʴʰʱʻʲʰ ʫʨʨʭʨʫʬʩʬʩʰ ʫʨ ʳʫʪʵʳʨʸʬʵʩʬʩʰ, 

ʸʵʳʲʬʩʰ˂ ʮʸʫʰʨʴ ʪʸʰʶʰʹ ʪʨʸʯʻʲʬʩʰʹ ʸʰʹʱ ʼʨʽʺʵʸʹ. 

ʪʸʰʶʰʹ ˀʬʳʯˆʭʬʭʬʩʮʬ ˀʬʳʵʹʻʲʰ ʪʨʳʵ˃ʨˆʬʩʬʩʰʹ ʺʰʶʰʻʸʰ ʴʰʳʻˀʬʩʰʹ 

ʳʰˆʬʫʭʰʯ ˀʬʫʪʬʴʰʲʰʨ ʹʨ˂ʫʬʲʰ ʳʵʫʬʲʰ. ʨʳ ʳʵʫʬʲʮʬ ʪʨʳʵʰ˂ʨʫʨ 

ʹˆʭʨʫʨʹˆʭʨ ʨʲʪʵʸʰʯʳʰ ʪʨʳʵ˃ʨˆʬʩʰʹ ʳʵʳʹʨˆʻʸʬʩʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ 

ʰʴʫʬʽʹʰʹ ʨʴʻ ʸʰʹʱ-ʼʨʽʺʵʸʰʹ ʪʨʳʵʹʨʯʭʲʬʲʨʫ.  

 ʹˆʭʨʫʨʹˆʭʨ ʨʲʪʵʸʰʯʳʰʹ ʵʩʰʬʽʺʻʸʵʩʰʹ ʪʨʳʵʹʨʭʲʬʴʨʫ 

ʪʨʳʵʯʭʲʰʹ ˀʬʫʬʪʬʩʰ ˀʬʫʨʸʫʨ ʪʨʳʵ˂ʫʰʲʰ ʬʽʰʳʰʹ ʳʰʬʸ ʹʨ˂ʫʬʲʰ 

ʳʵʫʬʲʰʹ ˀʬʳʯˆʭʬʭʬʩʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʰʴʫʬʽʹʰʹ ˀʬʼʨʹʬʩʬʩʯʨʴ (ʴʨˆ.5).  
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ʴʨˆ.  5 ʪʸʰʶʰʹ ˀʬʳʯˆʭʬʭʨʯʨ ʶʸʰʵʸʰʺʬʺʻʲʵʩʰʹ ʫʨʫʪʬʴʰʹ ʹʽʬʳʨ 

ʹʨ˂ʫʬʲʰ ʳʵʫʬʲʰʹ ˀʬʳʯˆʭʬʭʬʩʰʹʯʭʰʹ ˀʬʫʪʨ ʳʵʳʹʨˆʻʸʬʩʰʹ 

ʶʸʰʵʸʰʺʬʺʻʲʵʩʰʹ ʬʽʰʳʰʹʨ ʫʨ ʨʲʪʵʸʰʯʳʬʩʰʹ ʳʰʬʸ ʫʨʲʨʪʬʩʻʲʰ 

ʸʰʪʬʩʰ: ʬʽʰʳʰʹ ʽʻʲʰʹ ʳʰˆʬʫʭʰʯ ʫʨ ʨʲʪʵʸʰʯʳʬʩʰʹ ʳʰˆʬʫʭʰʯ 

ʪʨʳʵʯʭʲʰʲʰ ʳʵʳʹʨˆʻʸʬʩʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʰʴʫʬʽʹʰʹ 

ʳʴʰˀʭʴʬʲʵʩʬʩʰʯ. 

ʨʲʪʵʸʰʯʳʰʹ ˀʬʸˁʬʭʰʹʨʹ ʪʨʴʹʨʱʻʯʸʬʩʻʲʰ ʿʻʸʨʫʾʬʩʨ ʬʽ˂ʬʵʫʨ 

ʿʭʬʲʨʮʬ ʻʼʸʵ ʶʸʰʵʸʰʺʬʺʻʲʰ ˀʬʳʯˆʭʬʭʬʩʰʹ ʪʨʳʵʭʲʬʴʨʹ. ʻʶʰʸʨʺʬʹʵʩʨ 

ʬʴʰ˅ʬʩʵʫʨ ʰʳ ʨʲʪʵʸʰʯʳʹ, ʸʵʳʬʲʰ˂ ʪʨʳʵʨʭʲʬʴʫʨ ʬʽʰʳʰʹ ʳʰʬʸ 

ʳʰʯʰʯʬʩʻʲ ʳʨʾʨʲʰ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʰʴʫʬʽʹʰʹ ʳʽʵʴʬ ʿʭʬʲʨ ˀʬʳʯˆʭʬʭʨʹ, 

ʨʴ ʨʹʬʯʰ ˀʬʳʯˆʭʬʭʬʩʰʹ ʻʳʬʺʬʹʵʩʨʹ.  

 ʳʵʫʬʲʰ ʨʱʳʨʿʵʼʰʲʬʩʹ ʳʰʹ ʳʰʳʨʸʯ ˄ʨʿʬʴʬʩʻʲ ʮʵʪʨʫ ʳʵʯˆʵʭʴʬʩʹ 

ʫʨ ˄ʨʸʳʵʨʫʪʬʴʹ ʳʵʽʴʰʲ ʫʨ ʫʰʴʨʳʰʻʸ ʹʰʹʺʬʳʨʹ. 

ʨʾʴʰˀʴʻʲʰ ʨʲʪʵʸʰʯʳʬʩʰʹ ʹʨˀʻʨʲʬʩʰʯ ˀʬʹʨ˃ʲʬʩʬʲʰʨ 

ʪʨʳʵʭʲʰʴʫʬʹ ʿʭʬʲʨ ˀʬʳʯˆʭʬʭʨ, ʸʵʳʲʬʩʹʨ˂ ʪʨʳʵ˂ʫʰʲʰ ʬʽʰʳʰ 

ʶʸʰʵʸʰʺʬʺʻʲʨʫ ʳʰʰˁʴʬʭʹ. 
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ʫʨʹʱʭʴʨ 

 

ʹʨʫʰʹʬʸʺʨ˂ʰʵ ʴʨˀʸʵʳʰʹ ʼʨʸʪʲʬʩˀʰ ˁʨʺʨʸʬʩʻʲʰ ʱʭʲʬʭʰʹ 

ˀʬʫʬʪʬʩʰʹ ʹʨʼʻ˃ʭʬʲʮʬ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ˀʬʳʫʬʪʰ ʫʨʹʱʭʴʬʩʰʹ ʪʨʱʬʯʬʩʨ: 

 r ʵʴʨ˂ʬʳʯʨ ʸʬʲʨ˂ʰʻʸʰ ʫʨ ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ 

ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ ˀʬʫʨʸʬʩʰʹ ʹʨʼʻ˃ʭʬʲʮʬ ʪʨʴʹʨʮʾʭʸʻʲʰʨ ʰʳ ʵʩʰʬʽʺʬʩʰʹ 

ʱʲʨʹʰ, ʸʵʳʲʬʩʰʹʯʭʰʹʨ˂ ʬʼʬʽʺʰʨʴʰʨ ʳʵʴʨ˂ʬʳʯʨ ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʬʩʰʹ 

ʪʨʳʵʿʬʴʬʩʨ. 

 r ʵʴʨ˂ʬʳʯʨ ʩʨʮʬʩʰʹ ʳ˄ʨʸʳʵʬʩʲʻʸʵʩʰʹ ˃ʰʸʰʯʨʫʰ 

ʳʨˆʨʹʰʨʯʬʩʲʬʩʰʹ - ʳʵʴʨ˂ʬʳʯʨ ʳʯʲʰʨʴʵʩʰʹ (Data Integrity), ʺʸʨʴʮʨʽ˂ʰʨʯʨ 

ʰʮʵʲʰʸʬʩʰʹ ʫʵʴʬʬʩʰʹ (Transaction Isolation Levels), ACID (Atomicity, 

Consistency, Isolation, Durability) ʶʸʰʴ˂ʰʶʬʩʰʹ ʫʨ CAP ʯʬʵʸʬʳʰʹ  

ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ ʪʨʫʨʻʫʬʩʬʲʰ ʫʨˆʳʨʸʬʩʰʹ ʵʶʬʸʨʺʰʻʲʰ ʳʨʸʯʭʰʹ 

˂ʬʴʺʸ „112“-ʰʹ ʳʵʴʨ˂ʬʳʯʨ ʩʨʮʨʫ ˀʬʰʸˁʨ ʳʵʴʨ˂ʬʳʯʨ ʫʵʱʻʳʬʴʺ–

ʵʸʰʬʴʺʰʸʬʩʻʲʰ, ʨʸʨʸʬʲʨ˂ʰʻʸʰ ʩʨʮʨ MongoDB. 

 ˀ ʬʳʻˀʨʭʬʩʻʲʰʨ ʱʸʰʺʰʱʻʲʰ ʹʰʹʺʬʳʰʹ ʰʴʼʸʨʹʺʸʻʽʺʻʸʨ, 

ʨʾ˄ʬʸʰʲʰʨ ʹʰʹʺʬʳʰʹ ʪʨʳʨʸʯʭʰʹ ʬʺʨʶʬʩʰ ʫʨ ʫʨʶʸʵʬʽʺʬʩʻʲʰʨ ʳʨʾʨʲʰ 

˄ʭʫʵʳʨʫʵʩʰʹ ʳʽʵʴʬ ʳʵʴʨ˂ʬʳʯʨ ʹʨ˂ʨʭʰ. 

 r ʵʴʨ˂ʬʳʯʨ ʩʨʮʰʹ ʹʨʳʰʭʬ ˃ʰʸʰʯʨʫʰ ʳʨˆʨʹʰʨʯʬʩʲʰʹ (ʶʸʵ˂ʬʹʵʸʰ, 

ʵʶʬʸʨʺʰʻʲʰ ʳʬˆʹʰʬʸʬʩʨ ʫʨ ˆʰʹʺʰ ʫʰʹʱʰ), ʰʹʬʭʬ ʸʵʪʵʸ˂ ʹʨʰʳʬʫʵʵʩʰʹʨ 

ʫʨ ˄ʭʫʵʳʨʫʵʩʰʹ ʪʨʹʨʻʳˇʵʩʬʹʬʩʲʨʫ ʪʨʫʨ˄ʿʫʨ Sharding–ʰʹʨ ʫʨ 

ʸʬʶʲʰʱʨ˂ʰʰʹ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ. 

 ʪʨʨʴʨʲʰʮʫʨ ʪʨʫʨʻʫʬʩʬʲʰ ʹʨʳʬʫʰ˂ʰʴʵ ʹʨʳʹʨˆʻʸʰʹ ʪʨʳʵ˄ʭʬʭʬʩʰ 

ʫʨ ʪʨʴʰʹʨʮʾʭʸʨ ʹʨʱʭʲʬʭʰ ʳʰʳʨʸʯʻʲʬʩʬʩʰ ʱʵʳʶʰʻʺʬʸʻʲʰ ʳʬʯʵʫʬʩʰʹ 

ʪʨʳʵʿʬʴʬʩʰʹʨʯʭʰʹ. ʶʸʵʪʸʨʳʰʸʬʩʰʹ ʬʴʨ Python-ʰʹ ʹʨˀʻʨʲʬʩʰʯ ˀʬʹʸʻʲʫʨ 

extract, transform, load (ETL) ʫʨ ʳʵʴʨ˂ʬʳʯʨ ˄ʰʴʨʹ˄ʨʸʰ ʫʨʳʻˀʨʭʬʩʰʹ (data 

preprocessing) ʶʸʵ˂ʬʹʬʩʰ, ʸʰʹ ˀʬʫʬʪʨʫʨ˂ ʳʰʾʬʩʻʲ ʰʽʴʨ ʳʨʴʽʨʴʻʸʰ 

ʫʨʹ˄ʨʭʲʰʹʯʭʰʹ ʹʨ˅ʰʸʵ ʹʺʸʻʽʺʻʸʰʹ ʳʽʵʴʬ ʳʵʴʨ˂ʬʳʯʨ ʱʸʬʩʻʲʰ ʩʵʲʵ 5 

˄ʲʰʹ ʪʨʫʨʻʫʬʩʬʲʰ ʹʨʳʬʫʰ˂ʰʴʵ ʫʨˆʳʨʸʬʩʰʹ ˀʬʳʯˆʭʬʭʬʩʰʹ ʩʨʮʨʮʬ. 
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 Python ʶʸʵʪʸʨʳʰʸʬʩʰʹʨ ʫʨ Weka ˆʬʲʹʨ˄ʿʵʹ ʪʨʳʵʿʬʴʬʩʰʯ 

ʪʨʨʴʨʲʰʮʬʩʻʲ ʰʽʴʨ ʳʰʾʬʩʻʲʰ ʳʵʴʨ˂ʬʳʯʨ ʴʨʱʸʬʩʰ. ʪʨʳʵʭʲʰʴʫʨ, ˄ʨʰˀʨʲʨ 

ʫʨ ˀʬʹ˄ʵʸʫʨ ʨʴʵʳʨʲʰʻʸʰ ˀʬʳʯˆʭʬʭʬʩʰ, ʸʨ˂ ʪʨʻʯʭʨʲʰʹ˄ʰʴʬʩʲʵʩʰʹ 

ʫʸʵʹ ʻʨʸʿʵʼʰʯʨʫ ʨʰʹʨˆʬʩʵʫʨ ʳʨʴʽʨʴʻʸʰ ʫʨʹ˄ʨʭʲʰʹ ˀʬʫʬʪʬʩʮʬ. 

 ́ ʨʹ˄ʸʨʼʵ ʹʨʳʬʫʰ˂ʰʴʵ ʳʵʳʹʨˆʻʸʬʩʰʹ ʫʰʹʶʬʺˁʬʸʰʮʨ˂ʰʰʹ 

ʪʨʹʨʻʳˇʵʩʬʹʬʩʲʨʫ ˀʬʰʽʳʴʨ ʪʸʰʶʰʹ ʹʬʮʵʴʰʹ ˀʬʳʯˆʭʬʭʬʩʮʬ ʳʵʸʪʬʩʻʲʰ 

ʱʵʳʶʰʻʺʬʸʻʲʰ ʳʵʫʬʲʰ ʫʨ ʪʨʳʵʯʭʲʬʩʰʹ ʹʨʼʻ˃ʭʬʲʮʬ ʫʨʫʪʰʴʫʨ 

ʱʸʰʺʬʸʰʻʳʬʩʰ ʪʸʰʶʰʹ ʯʰʯʵʬʻʲʰ ˀʬʳʯˆʭʬʭʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʫʵʴʰʹʨ 

ʫʨ ʳʵʳʹʨˆʻʸʬʩʰʹ ʸʰʪʰʹ ʪʨʳʵʹʨʭʲʬʴʨʫ. 

 ˀ ʬʽʳʴʰʲʰ ʹʰʹʺʬʳʰʹ ʪʨʳʵʿʬʴʬʩʰʯ ʵʩʰʬʽʺʻʸʨʫ ʫʪʰʴʫʬʩʨ ʪʸʰʶʰʹ 

ˀʬʳʯˆʭʬʭʨʯʨ ʳʵʳʹʨˆʻʸʬʩʰʹ ʸʰʪʰ ʯʰʯʵʬʻʲʰ ʳʨʯʪʨʴʰʹ ʪʨʫʨʻʫʬʩʲʵʩʰʹ 

ʫʵʴʰʹ ʳʰˆʬʫʭʰʯ. ʨʳʨʹʯʨʴ, ʨʾʴʰˀʴʻʲʰ ʨʲʪʵʸʰʯʳʬʩʰʹ ʹʨˀʻʨʲʬʩʰʯ 

ʪʨʳʵʭʲʰʴʫʨ ʿʭʬʲʨ ˀʬʳʯˆʭʬʭʨ, ʸʵʳʲʬʩʰ˂ ʪʨʳʵ˂ʫʰʲʳʨ ʬʽʰʳʳʨ 

ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʳʨʾʨʲʰ ʫʵʴʰʯ ˀʬʨʼʨʹʨ. ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʫʰʹʶʬʺˁʬʸʹ 

˄ʨʸʬʫʪʰʴʵʹ ʱʵʳʶʰʻʺʬʸʻʲʨʫ ʪʨʴʹʨʮʾʭʸʻʲʰ ʪʨʫʨʻʫʬʩʲʵʩʰʹ ʫʵʴʰʹ 

ʳʰˆʬʫʭʰʯ ʨʪʬʩʻʲʰ ˀʬʳʯˆʭʬʭʨʯʨ ʶʸʰʵʸʰʺʬʺʻʲʰ ʸʰʪʰ, ʸʰʹ 

ʹʨʼʻ˃ʭʬʲʮʬ˂ ʳʨʹ ˀʬʻ˃ʲʰʨ ʹ˄ʸʨʼʨʫ ʳʰʰʾʵʹ ʨʫʬʱʭʨʺʻʸʰ 

ʪʨʫʨ˄ʿʭʬʺʰʲʬʩʨ ʹʨʹ˄ʸʨʼʵ ʫʨˆʳʨʸʬʩʰʹ ʩʸʰʪʨʫʬʩʰʹ ʪʨʪʮʨʭʴʰʹ ʯʨʵʩʨʮʬ. 

ʬʹ ʽʳʴʰʹ ʹʨʹ˄ʸʨʼʵ ʹʨʳʬʫʰ˂ʰʴʵ ʫʨˆʳʨʸʬʩʰʹ ʩʸʰʪʨʫʬʩʰʹ 

ʫʰʹʶʬʺˁʬʸʰʮʨ˂ʰʰʹ ʪʨʻʳˇʵʩʬʹʬʩʰʹ ʸʬʨʲʻʸ ˀʬʹʨ˃ʲʬʩʲʵʩʨʹ ʪʸʰʶʰʹ 

ʹʬʮʵʴʰʹ ʫʸʵʹ. 
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ABSTRACT 

Planning high availability data warehouse for 

Emergency Response Center (“112”) 

Dissertation thesis represents the problem of planning high availability data 

center for Emergency Response Center (“112”). The data saving and processing 

methods and technologies are discussed. As a result of critical analysis non-

relational approaches are chosen, particularly a document-oriented database 

(MongoDB).  

Specifications of relational and non-relational databases are compared. The 

class of objects is defined, for which the application of non-relational databases is 

effective. Attention is focused on the issue of integrity of the distributed bases, the 

ACID principles are discussed. On the base of document-oriented non-relational 

database MongoDB main characteristics of base productivity are discussed. 

The architecture of the critical system was worked out. That makes possible 

to achieve data integrity, horizontal scaling and sufficiently high availability for 

the problem. The MongoDB database is already successfully used by the Ministry 

of Internal Affairs of Georgia at LEPL “112”. 

Besides projecting of data center, it is important to perform the analyses and 

processing of the data.  Based on the analysis of the data obtained from co-
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operation with "112", the study directions have been determined to solve real 

problems: 

 EMS brigade selecting. The aim of the task is improvement of brigade 

distribution that results in selecting the ambulance car that is most proper for the 

fastest responding. The general model of Artificial Neural Network was worked 

out and the stages of problem solving were planned.  Programming language 

Python was used to perform extract, transform, load (ETL) and data preprocessing 

processes. As a result the dataset structured for machine learning was received. On 

the next stage the received dataset was analyzed by means of Python programming 

and Weka toolbox. The anomaly cases that reflected negatively on machine 

learning results were detected and corrected or eliminated. Currently the research 

is going on: the machine learning methods are discussed and the results are 

compared. It is noteworthy that this project was presented to the European 

Emergency Number Association (EENA) conference on April 25-27, 2018 in 

Ljubljana (Slovenia). 

  EMS case priority defining. Modeling EMS dispatching in flu-seasons. The 

aim of the task is defining priority of cases according to their emergency level that 

improves EMS service. Highly experienced medics were consulted for choosing the 

factors describing the state of a patient objectively. The emergency level of each 

case was estimated by an experienced doctor. Having in mind the possible clinical 

complications of influenza cases, a special system for processing medical 

information is worked out. The special parameters are chosen and their proper 

weights are defined. An original system is applied to process case-card information 

and supply dispatchers with its result – emergency level of each influenza case, as 

well as the priority line of cases of the current set. The model set was formed using 

typical EMS registered influenza cases gathered from the usual case-cards filled by 

operators of Georgian Emergency and Operative Response Center. The special 

system of converting medical information into the set of quantitative parameters is 

presented in the thesis as well as the algorithms developed to compute the 

emergency index of influenza cases. The research presented in this work shows 

that the accuracy of revealing the most urgent cases by means of the applied 

algorithms is the same as that of an experienced medic. The applied system makes 

it possible to reveal all cases estimated as most urgent by the medic.  

The automated system of EMS brigade dispatching should be considered as a 

real help for dispatchers in flu-seasons.  

This research was supported by Shota Rustaveli National Science Foundation 

(SRNSF) [PhDF2016_219]. That gave me the possibility to hold 2 research visits in 

Finland (University of Tampere) and Germany (Friedrich-Alexander University 
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Erlangen-Nürnberg) in 2017. 

The fact that foreign colleagues are interested in this work can be explained 

by the acuteness of the selected topic and its popularity among the informatics 

researchers. The first results of the research show that the project should be 

continued. I am ready to work at it after finishing the dissertation. 


