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ɉɈɋɌɊɈȿɇɂȿ ɆɈȾȿɅȿɃ ȺɄɌɂȼɇɈɋɌɂ 
ɉɈɅɖɁɈȼȺɌȿɅȿɃ ɋɈɐɂȺɅɖɇɕɏ ɋȿɌȿɃ  

 
ɂ.Ⱥ. Ɋɵɰɚɪɟɜ, Ⱥ.ȼ. Ȼɥɚɝɨɜ 

 

ɋɚɦɚɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɚɤɚɞɟɦɢɤɚ ɋ.ɉ. Ʉɨɪɨɥёɜɚ 
(ɧɚɰɢɨɧɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ) 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ  
ɹɜɥɹɟɬɫɹ ɨɛɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɫɜɟɪɯɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ (Big Data). ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɜɨɩɪɨɫɵ ɫɛɨɪɚ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɦɨɞɟɥɶ ɚɤɬɢɜɧɨɫɬɢ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ. 

ȼɜɟɞɟɧɢɟ 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɫɟɪɢɣ ɩɨɞɯɨɞɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ 

ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɢ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɫɜɟɪɯɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ. ȼ ɷɬɭ ɫɟɪɢɸ 

ɜɤɥɸɱɚɸɬ ɫɪɟɞɫɬɜɚ ɦɚɫɫɨɜɨ-ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɧɟɨɩɪɟɞɟɥёɧɧɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ 

ɞɚɧɧɵɯ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɪɟɲɟɧɢɹɦɢ ɤɚɬɟɝɨɪɢɢ NoSQL, ɚɥɝɨɪɢɬɦɚɦɢ MapReduce, 

ɩɪɨɝɪɚɦɦɧɵɦɢ ɤɚɪɤɚɫɚɦɢ ɢ ɛɢɛɥɢɨɬɟɤɚɦɢ ɩɪɨɟɤɬɚ Hadoop. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ 

ɜɵɛɪɚɧɵ ɢɦɟɧɧɨ ɷɬɢ ɫɪɟɞɫɬɜɚ ɫɛɨɪɚ ɢ ɚɧɚɥɢɡɚ. 
ɉɨɧɹɬɢɟ ɛɨɥɶɲɢɯ ɞɚɧɧɵɯ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɪɚɛɨɬɭ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨɝɪɨɦɧɨɝɨ ɨɛɴɟɦɚ 

ɢ ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɫɨɫɬɚɜɚ, ɜɟɫɶɦɚ ɱɚɫɬɨ ɨɛɧɨɜɥɹɟɦɨɣ ɢ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɪɚɡɧɵɯ ɢɫɬɨɱɧɢɤɚɯ 

ɜ ɰɟɥɹɯ ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɢ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ. 
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɨɰɢɚɥɶɧɵɟ ɫɟɬɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɩɢɤɟ ɩɨɩɭɥɹɪɧɨɫɬɢ, ɭɠɟ ɫɟɣɱɚɫ 

ɦɢɥɥɢɨɧɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬ Facebook ɢ Twitter. Ɇɧɨɝɢɦ ɤɨɦɩɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ, ɞɥɹ ɨɰɟɧɤɢ ɨɬɧɨɲɟɧɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤ ɫɜɨɢɦ ɩɪɨɞɭɤɬɚɦ) [1]. Ʉɪɨɦɟ ɷɬɨɝɨ ɚɧɚɥɢɡ ɷɬɨɣ ɨɛɥɚɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɪɟɲɟɧɢɢ ɜɨɩɪɨɫɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ [2]. ɋɨɛɪɚɜ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɜ ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ ɢɡ 

ɫɨɰɢɚɥɶɧɨɣ ɫɟɬɢ, ɦɨɠɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɬɧɨɲɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ 

ɜɵɛɪɚɧɧɨɦɭ ɜɨɩɪɨɫɭ. Ɍɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɵɯ 

ɩɨ ɫɬɪɚɧɚɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɩɨɩɭɥɹɪɧɨɫɬɶ ɜɵɛɪɚɧɧɨɣ ɬɟɦɚɬɢɤɢ ɜ ɤɨɧɤɪɟɬɧɵɯ 

ɥɨɤɚɰɢɹɯ.  
ɋɛɨɪ ɞɚɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ  
Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ: 
ɋɛɨɪ ɞɚɧɧɵɯ –>ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ –> ɚɧɚɥɢɡ ɞɚɧɧɵɯ   

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɪɟɲɟɧɢɣ ɞɥɹ 

ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɬɟɤɫɬɨɜɵɯ ɞɚɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ.  
Ⱦɥɹ ɫɛɨɪɚ ɞɚɧɧɵɯ ɜ ɪɚɛɨɬɟ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧɨ ɪɟɲɟɧɢɟ Apache Ambari, ɞɚɧɧɵɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɢ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧ ɧɚ ɤɥɚɫɬɟɪɟ ɥɚɛɨɪɚɬɨɪɢɢ ɩɨ 

ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ ɫɜɟɪɯɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɋȽȺɍ.  ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɧɟɩɪɟɪɵɜɧɵɣ ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɨɬɨɤɨɜɵɣ ɫɛɨɪ ɞɚɧɧɵɯ ɜ ɬɟɱɟɧɢɟ ɛɨɥɶɲɨɝɨ ɩɪɨɦɟɠɭɬɤɚ 

ɜɪɟɦɟɧɢ ɢ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ.  
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɪɚɬɶ ɧɚɛɨɪ ɞɚɧɧɵɯ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ. ɉɨɷɬɨɦɭ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɧɚɫɬɪɨɣɤɚ ɢɧɫɬɪɭɦɟɧɬɚ Flume ɧɚ ɫɛɨɪ ɚɛɫɨɥɸɬɧɨ 

ɜɫɟɯ ɬɜɢɬɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɨɦ ɮɚɣɥɟ ɤɥɚɫɬɟɪɧɨɣ ɦɚɲɢɧɵ ɜ ɩɨɥɟ Keywords 

ɛɵɥɢ ɭɤɚɡɚɧɵ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɭɩɨɬɪɟɛɥɹɟɦɵɟ ɚɪɬɢɤɥɢ, ɱɚɫɬɢɰɵ, ɩɪɟɞɥɨɝɢ, ɰɢɮɪɵ ɢ ɡɧɚɤɢ 

ɩɪɟɩɢɧɚɧɢɹ. Ⱦɚɥɟɟ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɧɚɫɬɪɨɣɤɚ ɯɪɚɧɢɥɢɳɚ (HDFS) ɢ ɡɚɩɭɫɤ ɫɛɨɪɚ 

ɞɚɧɧɵɯ. ɋɪɨɤ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɫɛɨɪ ɞɚɧɧɵɯ ɫɨɫɬɚɜɢɥ ɪɨɜɧɨ ɫɟɦɶ ɞɧɟɣ 

(ɧɟɞɟɥɸ).  
ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɹɜɥɹɟɬɫɹ ɷɬɚɩ ɩɪɟɜɪɚɳɟɧɢɹ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɜ 

ɫɬɪɭɤɬɭɪɢɪɭɟɦɵɟ 

Ɉɛɪɚɛɨɬɤɚ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɬɟɤɫɬɨɜɵɯ ɞɚɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ 

ɉɨɬɨɤɨɜɵɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ, ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ ɦɧɨɠɟɫɬɜɨ 

ɫɥɭɠɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɜɚɠɧɵ ɥɢɲɶ ɬɟ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ 
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ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɧɬɟɪɟɫ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɨɬɞɟɥɢɬɶ ɫɥɭɠɟɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɬ 

ɧɭɠɧɨɣ. 
  

ɋ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ MapReduce [3] ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɢɡɚɰɢɹ ɩɭɬɟɦ 

ɤɨɦɩɨɧɨɜɤɢ ɢ ɢɫɤɥɸɱɟɧɢɹ ɫɥɭɠɟɛɧɵɯ ɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɩɪɚɤɬɢɱɟɫɤɢɣ ɢɧɬɟɪɟɫ 

ɞɚɚɧɧɵɯ. Ɂɚɬɟɦ ɩɪɢ ɩɨɦɨɳɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɛɵɥɚ ɩɨɥɭɱɟɧɚ 

ɤɨɧɤɪɟɬɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɢɦɟɧɟɧɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɢ ɩɨɫɬɪɨɟɧɢɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. ȼɟɫɶ ɷɬɚɩ ɨɛɪɚɛɨɬɤɢ  ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 1. 
MapReduce   ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ  Ⱥɧɚɥɢɡ 

 
Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ 

 

ȼ MapReduce — ɷɬɨ ɮɪɟɣɦɜɨɪɤ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɧɚɛɨɪɨɜ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɡɚɞɚɱ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɩɶɸɬɟɪɨɜ (ɧɚɡɵɜɚɟɦɵɯ 

«ɧɨɞɚɦɢ»), ɨɛɪɚɡɭɸɳɢɯ ɤɥɚɫɬɟɪ ) [3]. 

Ɋɚɛɨɬɚ MapReduce ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɲɚɝɨɜ: Map ɢ Reduce. 

ɇɚ Map-ɲɚɝɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ. Ⱦɥɹ ɷɬɨɝɨ 

ɨɞɢɧ ɢɡ ɤɨɦɩɶɸɬɟɪɨɜ (ɧɚɡɵɜɚɟɦɵɣ ɝɥɚɜɧɵɦ ɭɡɥɨɦ — master node) ɩɨɥɭɱɚɟɬ ɜɯɨɞɧɵɟ 

ɞɚɧɧɵɟ ɡɚɞɚɱɢ, ɪɚɡɞɟɥɹɟɬ ɢɯ ɧɚ ɱɚɫɬɢ ɢ ɩɟɪɟɞɚɟɬ ɞɪɭɝɢɦ ɤɨɦɩɶɸɬɟɪɚɦ (ɪɚɛɨɱɢɦ ɭɡɥɚɦ — 

worker node) ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ. ɇɚɡɜɚɧɢɟ ɞɚɧɧɵɣ ɲɚɝ ɩɨɥɭɱɢɥ ɨɬ 

ɨɞɧɨɢɦɟɧɧɨɣɮɭɧɤɰɢɢ ɜɵɫɲɟɝɨ ɩɨɪɹɞɤɚ. 

ɇɚ RОНЮМО-ɲɚɝɟ ɩɪɨɢɫɯɨɞɢɬ ɫɜёɪɬɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɨɬɚɧɧɵɯ ɞɚɧɧɵɯ. 
Ƚɥɚɜɧɵɣ ɭɡɟɥ ɩɨɥɭɱɚɟɬ ɨɬɜɟɬɵ ɨɬ ɪɚɛɨɱɢɯ ɭɡɥɨɜ ɢ ɧɚ ɢɯ ɨɫɧɨɜɟ ɮɨɪɦɢɪɭɟɬ ɪɟɡɭɥɶɬɚɬ — 

ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ, ɤɨɬɨɪɚɹ ɢɡɧɚɱɚɥɶɧɨ ɮɨɪɦɭɥɢɪɨɜɚɥɚɫɶ.  
ȼ ɪɚɦɤɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɥɚɫɬɟɪɟ ɛɵɥ ɪɚɡɜɟɪɧɭɬ ɢ ɧɚɫɬɪɨɟɧ ɢɧɫɬɪɭɦɟɧɬ Hortonworks 

Sandbox. Ɂɚɬɟɦ ɛɵɥ ɧɚɩɢɫɚɧ SQL-ɡɚɩɪɨɫ ɤɨɬɨɪɵɣ ɨɬɛɪɚɫɵɜɚɥ ɜɫɸ «ɫɢɫɬɟɦɧɭɸ» 

ɢɧɮɨɪɦɚɰɢɸ, ɨɫɬɚɜɥɹɹ ɬɨɥɶɤɨ «ɩɨɥɟɡɧɵɟ» ɩɨɥɹ. 
Ɉɛɪɚɛɨɬɤɚ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɡɚɧɹɥɚ 2 ɞɧɹ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚ ɜɵɯɨɞɟ ɦɵ 

ɩɨɥɭɱɢɥɢ 60 Ƚɛ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ «ɩɨɥɟɡɧɵɯ» ɞɚɧɧɵɯ ɢɡ 400 Ƚɛ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ. 
Ⱦɥɹ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɛɵɥ 

ɪɚɡɪɚɛɨɬɚɧɧ (ɧɚ ɹɡɵɤɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ Java) ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɤɨɬɨɪɵɣ ɩɪɢ 

ɨɛɪɚɛɨɬɤɟ «ɜɵɛɢɪɚɥ» ɢɡ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɥɹ: ɜɪɟɦɹ ɫɨɡɞɚɧɢɹ, 
ɹɡɵɤ, ɬɟɤɫɬ, ɜɪɟɦɟɧɧɭɸ ɡɨɧɭ.  

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ܭ௝  ɬɜɢɬɬɨɜ ɞɥɹ ɤɚɠɞɨɣ ܮ ɥɨɤɚɰɢɢ (ɫɬɪɚɧɵ) ɪɚɜɧɨ:  ܭ� = ∑ሺ�௜ ∈  ,ሻܮ
௜                                                      ሺͳሻ 

ɝɞɟ  �௜ – ɤɚɠɞɵɣ ɫɥɟɞɭɸɳɢɣ ɬɜɢɬɬ ɢɡ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɨɬɨɤɚ 

ɑɚɫɬɨɬɚ ɭɩɨɬɪɟɛɥɟɧɢɹ ݐ݊ݑ݋ܥሺݓሻ ɤɚɠɞɨɝɨ ɭɧɢɤɚɥɶɧɨɝɨ ɫɥɨɜɚ ݓ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɨɛɳɟɝɨ ɦɧɨɠɟɫɬɜɚ S ɬɟɤɫɬɨɜɵɯ ɞɚɧɧɵɯ: ݐ݊ݑ݋ܥሺݓሻ = ∑ሺݓ௜ ∈ ܵሻ.                                              ሺʹሻ 
௜  

ɇɚɫɬɪɨɟɧɢɟ ɤɚɠɞɨɝɨ ɬɜɢɬɬɚ  ݌ݏሺݓ, ݀ሻ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɨɜɚɪɹ - d, ɜ ɤɨɬɨɪɨɦ 
ɩɪɨɩɢɫɚɧɨ ɧɚɫɬɪɨɟɧɢɟ (ɨɬɧɨɲɟɧɢɟ):  ݌ݏሺݓ, ݀ሻ =  {Ͳ, ,ːˈˆа˕ˋ˅ː˞ˌ ˑˍ˓а˔,         ͳ ˕ˈˈˏˋ ݓ ˋˎ˔ˈ ,ʹ      ,˔ːˈˌ˕˓аˎ˟ː˞ˌ ˑˍ˓а ˕ˈˈˏˋ ݓ ˋˎ˔ˈ  ˑˎˑˉˋ˕ˈˎ˟ː˞ˌ ˑˍ˓а˔.                     ሺ͵ሻ˒ ˕ˈˈˏˋ ݓ  ˋˎ˔ˈ

ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɨɪɚɛɨɬɤɢ ɫ ɩɨɦɨɲɶɸ  ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɛɵɥɚ ɫɨɛɪɚɧɚ 

ɫɥɟɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ. ɋɚɦɵɦɢ ɩɨɩɭɥɹɪɧɵɦɢ ɫɥɨɜɚɦɢ ɨɤɚɡɚɥɢɫɶ: «people», «love», 

Да̦̦̼е Ст̬укту̛̬̬о̏а̦̦̼е да̦̦̼е И̴̦о̬̥а̶̛́ В̼̏од/п̬о̏е̬ка 
к̛̬те̛̬е̏/̦̚а̛̦́ 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%82%D0%B5%D1%80_\(%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BE%D0%B2\)
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%B2%D1%8B%D1%81%D1%88%D0%B5%D0%B3%D0%BE_%D0%BF%D0%BE%D1%80%D1%8F%D0%B4%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%91%D1%80%D1%82%D0%BA%D0%B0_%D1%81%D0%BF%D0%B8%D1%81%D0%BA%D0%B0
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«time», «life» ɢ «twitter». ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɛɵɥ ɫɜɟɪɟɧ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɛɨɬɵ [4], ɩɪɨɜɟɞɟɧɧɨɣ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɢɡ Ƚɪɟɰɢɢ ɜ 2014 

ɝɨɞɭ. Ɉɛɥɚɤɨ ɬɟɝɨɜ, ɩɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫɭɧɨɤ 2 – Ɉɛɥɚɤɨ ɫɚɦɵɯ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɫɥɨɜ 

ɉɨ ɤɚɠɞɨɦɭ ɢɡ ɷɬɢɯ ɩɹɬɢ ɫɥɨɜ, ɩɪɢ ɩɨɦɨɳɢ ɢɧɫɬɪɭɦɟɧɬɚ Flume, ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ 

ɫɛɨɪ ɞɚɧɧɵɯ ɫ ɫɨɰɢɚɥɶɧɨɣ ɫɟɬɢ Twitter. ɗɬɢ ɞɚɧɧɵɟ  (ɬɚɤ ɠɟ ɤɚɤ ɢ ɜ ɩɟɪɜɵɣ ɪɚɡ) ɛɵɥɢ 

ɨɛɪɚɛɨɬɚɧɵ ɩɪɢ ɩɨɦɨɳɢ Hortonworks Sandbox. Ɂɚɬɟɦ, ɩɪɢ ɩɨɦɨɳɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɬɜɢɬɬɨɜ, ɜ ɤɨɬɨɪɵɯ ɭɩɨɬɪɟɛɥɹɸɬɫɹ 

ɞɚɧɧɵɟ ɫɥɨɜɚ.  
Ⱥɧɚɥɢɡ ɨɛɪɚɛɨɬɚɧɧɵɯ ɞɚɧɧɵɯ ɢ ɩɨɫɬɪɨɟɧɢɟ ɚɤɬɢɜɧɨɫɬɟɣ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

ɉɨɥɭɱɟɧɧɚɹ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɹ ɛɵɥɚ ɢɦɩɨɪɬɢɪɨɜɚɧɚ ɜ Excel ɢ ɛɵɥɨ 

ɜɵɜɟɞɟɧɨ ɜɪɟɦɟɧɧɨɟ �௧ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭɩɨɬɪɟɛɥɟɧɢɹ ɬɜɢɬɨɜ (ɩɨ ɤɚɠɞɨɦɭ ɱɚɫɭ ɨɬ 0.00 ɞɨ 

23.59), ɫɨɞɟɪɠɚɳɢɯ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ ɫɥɨɜɚ. 
Ⱦɚɥɟɟ ɞɥɹ ɚɧɚɥɢɡɚ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɭɩɨɬɪɟɛɥɟɧɢɹ ɫɨɨɛɳɟɧɢɣ ɬɨɣ ɢɥɢ ɢɧɨɣ 

ɬɟɦɚɬɢɤɢ ɜɨ ɜɪɟɦɟɧɢ  ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɧɨɪɦɢɪɨɜɤɚ ɤɚɠɞɨɣ ɩɨɥɫɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: �௧௡ = ��∑ ��మయ�=0       (4) 

Ƚɪɚɮɢɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɨɤɟ 3. 

 
 

Ɋɢɫɭɧɨɤ 3 – ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɜɪɟɦɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭɩɨɬɪɟɛɥɟɧɢɹ ɬɜɢɬɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɧɚɢɛɨɥɟɟ 
ɩɨɩɭɥɹɪɧɵɟ ɫɥɨɜɚ 
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ɉɨɫɬɪɨɢɦ ɦɨɞɟɥɶ ɚɤɬɢɜɧɨɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɫɟɬɢ ɬɜɢɬɬɟɪ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɞɚɧɧɵɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ.  
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɦɨɞɟɥɶ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɜɡɹɬɶ ɡɚ ɨɫɧɨɜɭ. ɇɚ ɪɢɫɭɧɤɟ 3 ɜɢɞɧɨ, ɱɬɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ “People”, “Love”, “Time” ɢ “Life”  ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵ. ɉɨɷɬɨɦɭ 

ɛɵɥɨ ɜɡɹɬɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɷɬɢɯ ɱɟɬɵɪɟɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɡɚ ɨɫɧɨɜɭ. 
ɋɥɟɞɭɸɳɢɣ ɲɚɝ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɪɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɨɣ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɮɭɤɧɤɰɢɢ ɩɨɫɬɪɨɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ, 
ɨɩɢɫɵɜɚɸɳɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɟɬɢ twitter. 

Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ ɫɨ ɫɬɟɩɟɧɧɵɦ 

ɛɚɡɢɫɨɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɚɬɪɢɰɵ Ƚɪɚɦɦɚ ɢ ɦɟɬɨɞɚ Ƚɚɭɫɫɚ [5].  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɟɧɧɚɹ ɮɭɧɤɰɢɹ, ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɚɹ ɜɪɟɦɟɧɧɭɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ (4) ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: ݕ = −Ͳ,ͲͲͲͲͲͳݔ଺ + Ͳ,ͲͲͲͲ͸ͺݔହ − Ͳ,ͲͲʹ͹ͷͺݔସ + Ͳ,ͲͷʹͶʹ͹ݔଷ − Ͳ,ͶͷͷͲ͹ͷݔଶ + ͳ,͵͹ͻ͹Ͳ͸ݔ + ͵,ͻͳ͹ͳͷͺ.                             (5)   

Ⱥ ɦɨɞɟɥɶ ɨɩɢɫɚɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ: 

{�ሺݐሻ = Ͳ, ݐ    ∈ ሺ−∞; Ͳሻ�ሺݐሻ = y,     t ∈ [Ͳ; ʹͶሻ   �ሺݐሻ = Ͳ,     t ∈ [ʹͶ; ∞ሻ ,       (6) 

ɝɞɟ  y ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɧɢɟɦ 5. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ ɤɨɷɮɢɰɢɟɧɬɚ 

ɤɨɪɪɟɥɹɰɢɢ ɉɢɪɫɨɧɚ (ɬɚɛɥɢɰɚ 1) ɮɭɧɤɰɢɢ (5) ɫ ɤɚɠɞɨɣ ɢɡ ɜɪɟɦɟɧɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ (4). Ʉɪɨɦɟ ɷɬɨɝɨ ɦɨɞɟɥɶ ɛɵɥɚ ɩɨɞɜɟɪɝɧɭɬɚ ɩɪɨɜɟɪɤɟ ɫ ɩɨɦɨɳɶɸ 

ɤɪɢɬɟɪɢɹ Ʉɨɥɦɨɝɨɪɨɜɚ [6]. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
Ɍɚɛɥɢɰɚ 1. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɩɨɫɬɪɨɟɧɧɨɣ ɦɨɞɟɥɶɸ ɩɨ ɤɪɢɬɟɪɢɸ ɉɢɪɫɨɧɚ 

 
Ɍɚɛɥɢɰɚ 2. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɩɨɫɬɪɨɟɧɧɨɣ ɦɨɞɟɥɶɸ ɩɨ ɤɪɢɬɟɪɢɸ ɫɨɝɥɚɫɢɹ 

Ʉɨɥɦɨɝɨɪɨɜɚ 

 
Ƚɢɩɨɬɟɡɚ ɨ ɬɨɦ, ɱɬɨ ɦɨɞɟɥɶ ɨɩɢɫɵɜɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ 

ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɫɥɨɜɚɦɢ: people, love, time, life – ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɜɵɫɨɤɢɦ 

ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɨɛɪɚɡɨɜɚɧɧɚɹ ɩɨɬɨɤɨɦ ɞɚɧɧɵɯ ɩɨ ɫɥɨɜɭ twitter 

– ɧɟ ɩɨɞɥɟɠɢɬ ɨɩɢɫɚɧɢɸ ɩɨɥɭɱɟɧɧɨɣ ɦɨɞɟɥɶɥɶɸ (6) ɜ ɫɢɥɭ ɫɜɨɟɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ. 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɝɨɜɨɪɹɬ ɨ ɬɨɦ, ɱɬɨ ɝɟɧɟɪɚɰɢɹ ɦɚɫɫɨɜɵɯ ɫɨɨɛɳɟɧɢɣ ɜɨ ɜɫɟɦ 

ɦɢɪɟ ɦɨɠɟɬ ɢɦɟɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɪɟɦɟɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ, 
Ɂɚɤɥɸɱɟɧɢɟ 

Ɉɛɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɩɨɡɜɨɥɹɬ ɧɟ ɬɨɥɶɤɨ ɫɨɛɪɚɬɶ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɬɚɬɢɫɬɢɤɭ, ɧɨ ɢ ɭɫɬɚɧɨɜɢɬɶ ɪɹɞ ɡɚɜɢɫɢɦɨɫɬɟɣ. Ɉɫɧɨɜɚɧɧɵɟ ɧɚ ɷɬɢɯ 
ɡɚɜɢɫɢɦɨɫɬɹɯ ɦɨɞɟɥɢ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫɨɰɢɨɥɨɝɢɢ, ɷɤɨɧɨɦɢɤɢ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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