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ɋɊȺȼɇɂɌȿɅɖɇɕɃ ȺɇȺɅɂɁ ɉɈɌɈɄɈȼ ɌȿɄɋɌɈȼɕɏ 
ȾȺɇɇɕɏ ȼ ɋɈɐɂȺɅɖɇɕɏ ɋȿɌəɏ 

 
Ɇ.ɂ. Хɨɬɢɥɢɧ, Ⱥ.ȼ. Ȼɥɚɝɨɜ 

 

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

 
ȼ ɧɚɫɬɨɹщɟɟ 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, ɚ ɬɚɤɠɟ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɚɦɵɯ 
ɩɨɩɭɥɹɪɧɵɯ ɧɚɭɤ ɜɨ ɜɫɟɦ ɦɢɪɟ ɫɪɟɞɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ. 

ȼɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹщɟɟ ɜɪɟɦɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸщɢɯɫɹ ɧɚɩɪɚɜɥɟɧɢɣ ɜ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɹɜɥɹɸɬɫɹ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ, «ɛɨɥɶɲɢɟ ɞɚɧɧɵɟ» ɢɥɢ Big data. 
Big data ɹɜɥɹɟɬ ɫɨɛɨɣ ɨɛщɟɟ ɩɨɧɹɬɢɟ ɞɥɹ ɫɬɨɥɶ ɤɨɥɨɫɫɚɥɶɧɵɯ ɨɛɴɟɦɨɜ ɞɚɧɧɵɯ, ɱɬɨ 
ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɢɯ ɨɛɪɚɛɨɬɤɢ ɹɜɥɹɸɬɫɹ 
ɧɟɩɪɢɟɦɥɟɦɵɦɢ. Ɍɟɪɦɢɧ «ɛɨɥɶɲɢɟ ɞɚɧɧɵɟ», ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ, 
ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɞ ɫɨɛɨɣ ɫɟɪɢɸ ɩɨɞɯɨɞɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɢ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɨɝɪɨɦɧɵɯ ɨɛɴёɦɨɜ. 

Ɂɚ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɫɨɰɢɚɥɶɧɵɟ ɫɟɬɢ ɫɬɚɥɢ ɢɝɪɚɬɶ ɨɝɪɨɦɧɭɸ ɪɨɥɶ, ɛɭɞɭɱɢ ɫ 
ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɪɟɞɦɟɬɨɦ ɫɨɰɢɚɥɢɡɚɰɢɢ ɥɸɞɟɣ, ɚ ɫ ɞɪɭɝɨɣ ɧɚɢɛɨɥɟɟ ɦɨщɧɵɦ ɢ 
ɞɨɫɬɭɩɧɵɦ ɩɨɥɢɬɢɱɟɫɤɢɦ, ɢɞɟɨɥɨɝɢɱɟɫɤɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ [1-2]. ɋɨɛɪɚɜ 
ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɜ ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ ɢɡ ɫɨɰɢɚɥɶɧɨɣ ɫɟɬɢ, ɦɨɠɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɨɬɧɨɲɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ ɜɵɛɪɚɧɧɨɦɭ ɜɨɩɪɨɫɭ. Ɍɚɤɠɟ ɫ ɩɨɦɨщɶɸ 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 ɫɥɟɞɭɸщɟɣ ɫɯɟɦɟμ 
ɋɛɨɪ ɞɚɧɧɵɯ –>ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ –> ɚɧɚɥɢɡ ɞɚɧɧɵɯ   
ȼ ɧɚɫɬɨɹщɟɟ ɜɪɟɦɹ ɫɭщɟɫɬɜɭɟɬ 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 ɨɫɭщɟɫɬɜɥɹɬɶ 
ɧɟɩɪɟɪɵɜɧɵɣ ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɨɬɨɤɨɜɵɣ ɫɛɨɪ ɞɚɧɧɵɯ ɜ ɬɟɱɟɧɢɟ ɛɨɥɶɲɨɝɨ ɩɪɨɦɟɠɭɬɤɚ 
ɜɪɟɦɟɧɢ ɢ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɪɚɬɶ ɧɚɛɨɪ ɞɚɧɧɵɯ ɞɥɹ 
ɨɛɪɚɛɨɬɤɢ – ɫɨɨɛщɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɬɚɤ ɢɥɢ ɢɧɚɱɟ ɭɩɨɦɢɧɚɟɬɫɹ ɨ ɧɚɭɤɟ ɢ ɧɚɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɬɤɪɵɬɢɹɯ. ɉɨɷɬɨɦɭ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɧɚɫɬɪɨɣɤɚ ɢɧɫɬɪɭɦɟɧɬɚ Flume ɧɚ 
ɫɛɨɪ ɚɛɫɨɥɸɬɧɨ ɜɫɟɯ ɬɜɢɬɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɨɦ ɮɚɣɥɟ ɤɥɚɫɬɟɪɧɨɣ ɦɚɲɢɧɵ ɜ 
ɩɨɥɟ Keywords ɛɵɥɢ ɭɤɚɡɚɧɵ ɫɥɨɜɚ «science», «Science», «SCIENCE» ɢ ɦɧɨɠɟɫɬɜɨɟɧɧɨɟ 
ɱɢɫɥɨ ɞɚɧɧɵɯ ɫɥɨɜ. Ⱦɚɥɟɟ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɧɚɫɬɪɨɣɤɚ ɯɪɚɧɢɥɢщɚ (HDFS) ɢ ɡɚɩɭɫɤ ɫɛɨɪɚ 
ɞɚɧɧɵɯ. ɋɪɨɤ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɫɭщɟɫɬɜɥɹɥɫɹ ɫɛɨɪ ɞɚɧɧɵɯ ɫɨɫɬɚɜɢɥ ɪɨɜɧɨ ɫɟɦɶ ɞɧɟɣ 
(ɧɟɞɟɥɸ).  

ɋɥɟɞɭɸщɢɦ ɲɚɝɨɦ ɹɜɥɹɟɬɫɹ ɷɬɚɩ ɩɪɟɜɪɚщɟɧɢɹ 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 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɧɬɟɪɟɫ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɨɬɞɟɥɢɬɶ ɫɥɭɠɟɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɬ 
ɧɭɠɧɨɣ.  
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ɋ ɩɨɦɨщɶɸ ɬɟɯɧɨɥɨɝɢɢ MapReduce [3] ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɢɡɚɰɢɹ ɩɭɬɟɦ 
ɤɨɦɩɨɧɨɜɤɢ ɢ ɢɫɤɥɸɱɟɧɢɹ ɫɥɭɠɟɛɧɵɯ ɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸщɢɯ ɩɪɚɤɬɢɱɟɫɤɢɣ ɢɧɬɟɪɟɫ 
ɞɚɚɧɧɵɯ. Ɂɚɬɟɦ ɩɪɢ ɩɨɦɨщɢ 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»), ɨɛɪɚɡɭɸщɢɯ ɤɥɚɫɬɟɪ ) [3]. 

Ɋɚɛɨɬɚ MapReduce ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɲɚɝɨɜμ 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. 

Ⱦɥɹ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɛɵɥ 
ɪɚɡɪɚɛɨɬɚɧɧ (ɧɚ ɹɡɵɤɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ Java) ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɤɨɬɨɪɵɣ ɩɪɢ 
ɨɛɪɚɛɨɬɤɟ «ɜɵɛɢɪɚɥ» ɢɡ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɥɹμ ɜɪɟɦɹ ɫɨɡɞɚɧɢɹ, 
ɹɡɵɤ, ɬɟɤɫɬ, ɜɪɟɦɟɧɧɭɸ ɡɨɧɭ.  

Ɉɛщɟɟ ɤɨɥɢɱɟɫɬɜɨ ܭ௝  ɬɜɢɬɬɨɜ ɞɥɹ ɤɚɠɞɨɣ ܮ ɥɨɤɚɰɢɢ (ɫɬɪɚɧɵ) ɪɚɜɧɨμ  ܭ௅ =∑ሺ݇௜ ∈  ,ሻܮ
௜                                                      ሺͳሻ 

ɝɞɟ  ݇௜ – ɤɚɠɞɵɣ ɫɥɟɞɭɸщɢɣ ɬɜɢɬɬ ɢɡ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɨɬɨɤɚ 
ɑɚɫɬɨɬɚ ɭɩɨɬɪɟɛɥɟɧɢɹ ݐ݊ݑ݋ܥሺݓሻ ɤɚɠɞɨɝɨ ɭɧɢɤɚɥɶɧɨɝɨ ɫɥɨɜɚ ݓ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɨɛщɟɝɨ ɦɧɨɠɟɫɬɜɚ S ɬɟɤɫɬɨɜɵɯ ɞɚɧɧɵɯμ ݐ݊ݑ݋ܥሺݓሻ =∑ሺݓ௜ ∈ ܵሻ.                                              ሺʹሻ 
௜  

ɇɚɫɬɪɨɟɧɢɟ ɤɚɠɞɨɝɨ ɬɜɢɬɬɚ  ݌ݏሺݓ, ݀ሻ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɨɜɚɪɹ - d, ɜ ɤɨɬɨɪɨɦ 
ɩɪɨɩɢɫɚɧɨ ɧɚɫɬɪɨɟɧɢɟ (ɨɬɧɨɲɟɧɢɟ)μ  ݌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

Ɉɛɪɚɛɨɬɤɚ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɡɚɧɹɥɚ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɭɬɤɢ. ɉɨɫɥɟ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɛɵɥɨ ɩɨɥɭɱɟɧɨ λβ0 Mɛ ɢɧɬɟɪɟɫɭɸщɟɣ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ. 

 
ɂɫɤɥɸɱɢɜ ɢɡ ɞɚɧɧɨɝɨ ɮɚɣɥɚ ɜɫɟ ɫɥɭɠɟɛɧɵɟ ɱɚɫɬɢ ɪɟɱɢ ɢ ɫɥɭɠɟɛɧɵɟ ɫɢɦɜɨɥɵ, ɛɵɥ 

ɩɨɥɭɱɟɧ ɫɥɟɞɭɸщɢɣ ɪɟɡɭɥɶɬɚɬ - ɨɫɬɚɜɲɢɦɢɫɹ ɧɚɢɛɨɥɟɟ ɭɩɨɬɪɟɛɥɹɟɦɵɦɢ ɫɥɨɜɚɦɢ 
ɨɤɚɡɚɥɢɫɶμ  

ʪ̦̦̼̌е ˁт̬укту̛̬̬о̦̦̼̏̌е д̦̦̼̌е ʰ̴̦о̶̛̬̥̌́ ʦ̼̏од/п̬о̏е̬к̌ 
к̛̬те̛̬е̏/̛̦̦̌́̚ 

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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 NASA; 

 Space; 

 Rocket;  

 Asteroid;  

 Computer;  

 Data; 

 Information;  

 Math; 

 Medicine;  

 Physics. 
Ⱦɚɧɧɭɸ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɥɨɜ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɤɥɚɫɬɟɪɚ: space, 

computer science ɢ fundamental sciences (math, medicine, physics). 
ɉɨ ɤɥɚɫɬɟɪɭ space – Sp, ܭ஺ ɤɨɥɢɱɟɫɬɜɨ ɬɜɢɬɬɨɜ ɜ ɨɛщɟɦ ɦɧɨɠɟɫɬɜɟ ɬɟɤɫɬɨɜɵɯ 

ɞɚɧɧɵɯ S: ܭௌ௣ =  ሺ ௜ܵ ∈ ሻ ௜݌ܵ ܵ .                                                                ሺͶሻ 
ɉɨ ɤɥɚɫɬɟɪɭ computer science – Cs, ܭ஼௦ ɤɨɥɢɱɟɫɬɜɨ ɬɜɢɬɬɨɜ ɜ ɨɛщɟɦ ɦɧɨɠɟɫɬɜɟ 

ɬɟɤɫɬɨɜɵɯ ɞɚɧɧɵɯ S: ܭ஼௦ =  ሺ ௜ܵ ∈ ሻ ௜ݏܥ ܵ .                                                               ሺͷሻ 
ɉɨ ɤɥɚɫɬɟɪɭ fundamental science (math, medicine, physics) – F, ܭி ɤɨɥɢɱɟɫɬɜɨ 

ɬɜɢɬɬɨɜ ɜ ɨɛщɟɦ ɦɧɨɠɟɫɬɜɟ ɬɟɤɫɬɨɜɵɯ ɞɚɧɧɵɯ S: ܭி =  ሺ ௜ܵ ∈ ሻ ௜ܨ ܵ .                                                                  ሺ͸ሻ 
ɉɨ ɤɚɠɞɨɦɭ ɢɡ ɷɬɢɯ ɬɪɟɯ ɤɥɚɫɬɟɪɨɜ, ɩɪɢ ɩɨɦɨщɢ ɢɧɫɬɪɭɦɟɧɬɚ Flume [4], ɛɵɥ 

ɩɪɨɢɡɜɟɞɟɧ ɫɛɨɪ ɞɚɧɧɵɯ ɫ ɫɨɰɢɚɥɶɧɨɣ ɫɟɬɢ Twitter. ɗɬɢ ɞɚɧɧɵɟ  (ɬɚɤ ɠɟ ɤɚɤ ɢ ɜ ɩɟɪɜɵɣ 
ɪɚɡ) ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɩɪɢ ɩɨɦɨщɢ Hortonworks Sandbox. Ɂɚɬɟɦ, ɩɪɢ ɩɨɦɨщɢ 
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɬɜɢɬɬɨɜ, ɜ 
ɤɨɬɨɪɵɯ ɭɩɨɬɪɟɛɥɹɸɬɫɹ ɞɚɧɧɵɟ ɫɥɨɜɚ.  

Ⱥɧɚɥɢɡ ɨɛɪɚɛɨɬɚɧɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɡɚɢɦɨɫɜɹɡɟɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ 
ɩɨɬɨɤɚɦɢ ɬɟɤɫɬɨɜɵɯ ɞɚɧɧɵɯ   
ɉɨɥɭɱɟɧɧɚɹ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɹ ɛɵɥɚ ɢɦɩɨɪɬɢɪɨɜɚɧɚ ɜ Excel ɢ ɛɵɥɢ 

ɜɵɜɟɞɟɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɭɩɨɬɪɟɛɥɟɧɢɹ ɬɜɢɬɬɨɜ ɩɨ ɫɬɪɚɧɚɦ ɦɢɪɚ, ɫɨɞɟɪɠɚщɢɯ ɫɥɨɜɚ, 
ɜɯɨɞɹщɢɟ ɜ ɤɚɬɟɝɨɪɢɸ «ЬМТОЧМО», ɜ ɤɥɚɫɬɟɪ «ЬЩКМО», ɜ ɤɥɚɫɬɟɪ «МШЦЩЮЭОЫ ЬМТОЧМО» ɢ ɜ 
ɤɥɚɫɬɟɪ  «ПЮЧНКЦОЧЭКХ ЬМТОЧМОЬ».  ȼ ɫɢɥɭ ɛɨɥɶɲɢɯ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɫɬɪɚɧɚɦɢ ɦɢɪɚ ɛɵɥɨ 
ɜɵɞɟɥɟɧɨ ɬɪɢ ɝɪɭɩɩɵμ 

 ȿɜɪɨɩɚ, ɋɒȺ, Ʉɚɧɚɞɚ ɢ Ⱥɜɫɬɪɚɥɢɹ; 
 Ɋɨɫɫɢɹ ɢ Ⱥɡɢɹ; 
 ɘɠɧɚɹ Ⱥɦɟɪɢɤɚ ɢ Ⱥɮɪɢɤɚ. 
ɉɨ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɫɬɪɚɧ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɜɵɞɟɥɟɧɵɯ ɤɥɚɫɬɟɪɨɜ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ 

ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɱɚɫɬɨɬɵ ɭɩɨɬɪɟɛɥɟɧɢɣ ɫɨɨɛщɟɧɢɣ ɨ ɧɚɭɤɟ ɢ ɨ ɧɚɭɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɬɨɝɨ 
ɢɥɢ ɢɧɨɝɨ ɤɥɚɫɬɟɪɚ. Ɍɟɦ ɫɚɦɵɦ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɬɨɦ, ɜ ɤɚɤɨɣ ɢɡ ɬɨɣ ɢɥɢ ɢɧɨɣ ɝɪɭɩɩɵ 
ɫɬɪɚɧ ɨɛщɟɫɬɜɨ, ɝɨɜɨɪɹ ɨ ɧɚɭɤɟ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɭɩɨɦɢɧɚɟɬ ɨ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɡ ɬɨɝɨ 
ɢɥɢ ɢɧɨɝɨ ɤɥɚɫɬɟɪɚ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɫɬɪɨɝɨɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɬɜɢɬɬɨɜ 
ɩɨ ɝɪɭɩɩɚɦ ɫɬɪɚɧ ɩɨ ɪɚɡɧɵɦ ɤɥɚɫɬɟɪɚɦ ɛɵɥɢ ɫɪɚɜɧɟɧɵ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ 
ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɬɜɢɬɬɨɜ ɨ ɧɚɭɤɟ ɩɨ ɬɟɦ ɠɟ ɝɪɭɩɩɚɦ ɫɬɪɚɧ, ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɫɱɟɬ 
ɡɧɚɱɟɧɢɣ ɤɨɷɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ ɉɢɪɫɨɧɚ, ɚ ɬɚɤɠɟ ɛɵɥɚ ɨɫɭщɟɫɬɜɥɟɧɚ ɩɪɨɜɟɪɤɚ ɫ 
ɩɨɦɨщɶɸ ɤɪɢɬɟɪɢɹ Ʉɨɥɦɨɝɨɪɨɜɚ-ɋɦɢɪɧɨɜɚ [5].  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɝɨɜɨɪɹɬ ɨ ɬɨɦ, ɱɬɨ ɥɸɞɢ ɩɨ ɜɫɟɦɭ ɦɢɪɭ, ɭɩɨɦɢɧɚɹ ɜ 
ɫɨɰɢɚɥɶɧɵɯ ɫɬɟɬɹɯ ɨ ɧɚɭɤɟ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɢɦɟɸɬ ɜɜɢɞɭ ɜɫɟ ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɤɨɫɦɨɫɨɦ, ɱɭɬɶ 
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ɪɟɠɟ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɢ ɟщɟ ɪɟɠɟ ɫ ɦɚɬɟɦɚɬɢɤɨɣ, ɦɟɞɢɰɢɧɨɣ ɢ 
ɮɢɡɢɤɨɣ. Ɉɞɧɚɤɨ ɞɥɹ ɪɚɡɧɵɯ ɝɪɭɩɩ ɫɬɪɚɧ ɫɭщɟɫɬɜɭɸɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ. 

Ɂɚɤɥɸɱɟɧɢɟ 

Ɉɛɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɩɨɡɜɨɥɹɬ ɧɟ ɬɨɥɶɤɨ ɫɨɛɪɚɬɶ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɬɚɬɢɫɬɢɤɭ, ɧɨ ɢ ɭɫɬɚɧɨɜɢɬɶ ɪɹɞ ɡɚɜɢɫɢɦɨɫɬɟɣ, ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ 
ɩɨɩɭɥɹɪɧɵɟ ɧɚɭɱɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɦɢɪɟ. ɉɨɥɭɱɟɧɧɵɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɞɨɛɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɜɨɞɵ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫɨɰɢɨɥɨɝɢɢ, ɨɛɪɚɡɨɜɚɧɢɹ,  
ɷɤɨɧɨɦɢɤɢ ɢ ɬ.ɞ. 
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