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Аɧалиɡ ɩроɛлеɦ ɛеɡоɩаɫɧоɫɬи архиɬекɬɭры раɫɩреɞелёɧɧых 
NoSQL ɩрилоɠеɧиɣ ɧа ɩриɦере ɩроɝраɦɦɧоɝо каркаɫа Hadoop 
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Дɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥьɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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Чɭɩрин В.И., Чернышова А.В., Ƚɭɛенко Н.Е. “Аналиɡ ɩроɛлеɦ ɛеɡоɩасности 
архитектɭры расɩреɞелённых NoSQL ɩрилоɠениɣ на ɩриɦере ɩрограɦɦного каркаса 
Hadoop”. В ɫɬаɬье вɵɞеɥеɧɵ ɨɫɧɨвɧɵе хаɪаɤɬеɪɢɫɬɢɤɢ хɪаɧɢɥɢщ ɞɥя ɨɛɪаɛɨɬɤɢ ɛɨɥьɲɢх 
ɦаɫɫɢвɨв ɞаɧɧɵх. Пɪɨаɧаɥɢɡɢɪɨваɧɵ ɨɫɨɛеɧɧɨɫɬɢ аɪхɢɬеɤɬɭɪɵ ɪаɫɩɪеɞеɥеɧɧɵх 
ɩɪɢɥɨɠеɧɢɣ ɧа ɩɪɢɦеɪе ɩɪɨɝɪаɦɦɧɨɝɨ ɤаɪɤаɫа Hadoop. Иɡɭчеɧɵ ɫɭщеɫɬвɭющɢе 
ɤɨɦɩɨɧеɧɬɵ ɩɪɢвеɞеɧɧɨɝɨ ɤаɪɤаɫа. Пɪеɞɥɨɠеɧа аɥьɬеɪɧаɬɢва ɫɬеɤɭ ɬехɧɨɥɨɝɢɣ, 
ɩɨɫɬавɥяеɦɨɦɭ ɩɨ ɭɦɨɥчаɧɢю. Вɵɞеɥеɧɵ ɨɫɧɨвɧɵе ɩɪɨɛɥеɦɵ аɪхɢɬеɤɬɭɪɧɨɣ ɢ ɨɩеɪаɰɢɨɧɧɨɣ 
ɫɨɫɬавɥяющɢх. Пɪеɞɥɨɠеɧɵ ɪеɤɨɦеɧɞаɰɢɢ ɩɨ ɨɩɬɢɦɢɡаɰɢɢ ɩɨɞɫɢɫɬеɦɵ ɛеɡɨɩаɫɧɨɫɬɢ ɧа 
ɨɫɧɨве ɩɪɢвеɞеɧɧɵх ɩɪɨɛɥеɦ. 
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Ввеɞеɧие 

В ɫɬɚɬьɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦ ɜ ɨɛɥɚɫɬɢ 
ɨɛɪɚɛɨɬɤɢ «Бɨɥьɲɢɯ ɞɚɧɧɵɯ», ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɜɫɬɪɨɟɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢ ɫɥɚɛɵɟ 
ɫɬɨɪɨɧɵ ɷɬɢɯ ɫɢɫɬɟɦ.  

Цɟɥь ɪɚɛɨɬɵ - ɜɵɞɟɥɢɬь ɩɪɨɛɥɟɦɵ ɫɟɝɦɟɧɬɚ ɩɪɢɥɨɠɟɧɢɣ, ɤɨɬɨɪɵɣ ɢɫɩɨɥьɡɭɟɬ 
ɪɟɲɟɧɢя ɞɥя ɨɛɪɚɛɨɬɤɢ ɛɨɥьɲɢɯ ɨɛɴɟɦɨɜ ɢɧɮɨɪɦɚɰɢɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢя ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ 
ɬɚɤɠɟ ɩɪɟɞɥɨɠɢɬь ɜɚɪɢɚɧɬɵ ɪɟɲɟɧɢя ɩɪɢɜɟɞɟɧɧɵɯ ɩɪɨɛɥɟɦ.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚя ɜ ɫɬɚɬьɟ ɫɨɜɨɤɭɩɧɨɫɬь ɜɨɩɪɨɫɨɜ яɜɥяɟɬɫя ɚɤɬɭɚɥьɧɨɣ ɩɨ ɞɜɭɦ 
ɩɪɢɱɢɧɚɦ. Вɨ-ɩɟɪɜɵɯ, ɩɪɨɟɤɬɵ ɫ «Бɨɥьɲɢɦɢ ɞɚɧɧɵɦɢ» ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫя ɜ 
ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɪɟɞɟ. Вɨ-ɜɬɨɪɵɯ, ɛɨɥьɲɢɧɫɬɜɨ ɢɡ ɫɢɫɬɟɦ ɧɟ ɢɫɩɨɥьɡɭɸɬ ɧɢɱɟɝɨ, ɤɪɨɦɟ 
ɩɚɪɨɥɟɣ ɩɨɥьɡɨɜɚɬɟɥɟɣ. 

1 Харакɬериɫɬики раɫɫɦаɬриваеɦых храɧилищ 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥяɸɬ ɯɪɚɧɢɬь ɨɱɟɧь ɛɨɥьɲɢɟ 
ɨɛɴɟɦɵ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥяɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɡɚɩɪɨɫɨɜ ɢ 
ɩɨɞɞɟɪɠɚɧɢɸ ɰɟɥɨɫɬɧɨɫɬɢ. Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɩɨɡɢɬɨɪɢɟɜ 
ɞɚɧɧɵɯ:  ɩɨɡɜɨɥяɟɬ ɫɨɞɟɪɠɚɬь ɛɨɥьɲɨɟ ɤɨɥɢɱɟɫɬɜɨ (ɛɨɥɟɟ ɩɟɬɚɛɚɣɬɚ) ɞɚɧɧɵɯ;  ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɢɡɛɵɬɨɱɧɨɫɬь ɯɪɚɧɟɧɢя ɞɚɧɧɵɯ;  ɫɨɞɟɪɠɢɬ ɦɟɯɚɧɢɡɦɵ ɩɚɪɚɥɥɟɥьɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɚɞɚɱ;  ɩɪɟɞɨɫɬɚɜɥяɟɬ ɦɟɯɚɧɢɡɦ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ (MapReduce ɢɥɢ ɟɦɭ 
ɷɤɜɢɜɚɥɟɧɬɧɵɣ);  ɩɨɞɞɟɪɠɢɜɚɟɬ ɛɵɫɬɪɨɟ ɜɧɟɫɟɧɢɟ ɧɨɜɵɯ ɞɚɧɧɵɯ;  ɢɦɟɟɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɦɚɲɢɧɚɦɢ ɜ ɤɥɚɫɬɟɪɟ;  ɧɟ ɬɪɟɛɭɟɬ ɨɫɨɛɟɧɧɨɝɨ ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя;  яɜɥяɟɬɫя ɝɢɛɤɢɦ ɜ ɧɚɫɬɪɨɣɤɟ (ɨɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɝɭɬ ɛɵɬь ɞɨɩɨɥɧɟɧɵ ɢɥɢ 
ɢɡɦɟɧɟɧɵ). 
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2 Сɬрɭкɬɭра ɩроɝраɦɦɧоɝо каркаɫа 

Hadoop — ɩɪɨɟɤɬ ɮɨɧɞɚ ApКМСО SoПtаКrО FoЮnНКtТon, ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧяɟɦɵɣ 
ɧɚɛɨɪ ɭɬɢɥɢɬ, ɛɢɛɥɢɨɬɟɤ ɢ ɩɪɨɝɪɚɦɦɧɵɣ ɤɚɪɤɚɫ ɞɥя ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɵɩɨɥɧɟɧɢя 
ɪɚɫɩɪɟɞɟɥёɧɧɵɯ ɩɪɨɝɪɚɦɦ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɤɥɚɫɬɟɪɚɯ ɢɡ ɫɨɬɟɧ ɢ ɬɵɫяɱ ɭɡɥɨɜ. 
Иɫɩɨɥьɡɭɟɬɫя ɞɥя ɪɟɚɥɢɡɚɰɢɢ ɩɨɢɫɤɨɜɵɯ ɢ ɤɨɧɬɟɤɫɬɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɦɧɨɝɢɯ 
ɜɵɫɨɤɨɧɚɝɪɭɠɟɧɧɵɯ ɜɟɛ-ɫɚɣɬɨɜ. Ɋɚɡɪɚɛɨɬɚɧ ɜ ɪɚɦɤɚɯ ɜɵɱɢɫɥɢɬɟɥьɧɨɣ ɩɚɪɚɞɢɝɦɵ 
MКpRОНЮМО, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɩɪɢɥɨɠɟɧɢɟ ɪɚɡɞɟɥяɟɬɫя ɧɚ ɛɨɥьɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɞɢɧɚɤɨɜɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɡɚɞɚɧɢɣ, ɜɵɩɨɥɧяɟɦɵɯ ɧɚ ɭɡɥɚɯ ɤɥɚɫɬɟɪɚ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ 
ɨɛɪɚɡɨɦ ɫɜɨɞɢɦɵɯ ɜ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥьɬɚɬ. 

Hadoop ɫɨɫɬɨɢɬ ɢɡ ɬɪёɯ ɩɨɞɩɪɨɟɤɬɨɜ: 
a) Hadoop Common — ɧɚɛɨɪ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɛɢɛɥɢɨɬɟɤ ɢ ɭɬɢɥɢɬ, 

ɢɫɩɨɥьɡɭɟɦɵɯ ɞɥя ɞɪɭɝɢɯ ɩɨɞɩɪɨɟɤɬɨɜ ɢ ɪɨɞɫɬɜɟɧɧɵɯ ɩɪɨɟɤɬɨɜ; 
b) HDFS — ɪɚɫɩɪɟɞɟɥёɧɧɚя ɮɚɣɥɨɜɚя ɫɢɫɬɟɦɚ; 
c) Hadoop MapReduce — ɤɚɪɤɚɫ ɞɥя ɪɟɚɥɢɡɚɰɢɢ MКpRОНЮМО-ɜɵɱɢɫɥɟɧɢɣ; 

ɋɬɚɧɞɚɪɬɧɚя ɭɫɬɚɧɨɜɤɚ Hadoop ɫɨɫɬɨɢɬ ɢɡ ɧɚɛɨɪɚ ɞɟɦɨɧɨɜ ɢɥɢ ɪɟɡɢɞɟɧɬɧɵɯ 
ɩɪɨɝɪɚɦɦ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɟɬɟɜɵɯ ɫɟɪɜɟɪɚɯ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɞɟɦɨɧɨɜ ɦɨɝɭɬ ɡɚɩɭɫɤɚɬьɫя ɧɚ 
ɨɞɧɨɦ ɫɟɪɜɟɪɟ, ɞɪɭɝɢɟ – ɧɚ ɧɟɫɤɨɥьɤɢɯ. ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɞɟɦɨɧɵ:  NameNode. В Hadoop ɩɪɢɦɟɧяɟɬɫя ɚɪɯɢɬɟɤɬɭɪɚ ɝɥɚɜɧɵɣ/ɩɨɞɱɢɧɟɧɧɵɣ, ɤɚɤ ɞɥя 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɯɪɚɧɟɧɢя (HDFS), ɬɚɤ ɢ ɞɥя ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ 
(MapReduce). NameNode ɩɪɟɞɫɬɚɜɥяɟɬ ɫɨɛɨɣ ɝɥɚɜɧɵɣ ɞɟɦɨɧ HDFS, ɤɨɬɨɪɵɣ 
ɪɚɫɩɪɟɞɟɥяɟɬ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɡɚɞɚɱɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɦɟɠɞɭ ɩɨɞɱɢɧɟɧɧɵɦɢ ɞɟɦɨɧɚɦɢ 
DataNode. Ɉɧ ɜɟɞɟɬ ɭɱɟɬ ɪɚɡɛɢɟɧɢя ɮɚɣɥɨɜ ɧɚ ɛɥɨɤɢ, ɯɪɚɧɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɦ, ɧɚ 
ɤɚɤɢɯ ɭɡɥɚɯ ɷɬɢ ɛɥɨɤɢ ɧɚɯɨɞяɬɫя, ɢ ɫɥɟɞɢɬ ɡɚ ɨɛɳɢɦ ɫɨɫɬɨяɧɢɟɦ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ 
ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ. Name Node ɧɟ ɞɭɛɥɢɪɭɟɬɫя ɤɚɤ DataNode ɢɥɢ TaskTracker.  DataNode. Вɵɩɨɥɧяɟɬ ɪɚɛɨɬɭ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ – ɫɱɢɬɵɜɚɧɢɟ ɢ 
ɡɚɩɢɫь ɛɥɨɤɨɜ HDFS ɜ ɮɢɡɢɱɟɫɤɢɟ ɮɚɣɥɵ, ɧɚɯɨɞяɳɢɟɫя ɜ ɥɨɤɚɥьɧɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɟ.   Secondary NameNode (SNN) – ɜɫɩɨɦɨɝɚɬɟɥьɧɵɣ ɞɟɦɨɧ, ɤɨɬɨɪɵɣ ɡɚɧɢɦɚɟɬɫя 
ɦɨɧɢɬɨɪɢɧɝɨɦ ɫɨɫɬɨяɧɢя ɤɥɚɫɬɟɪɚ HDFS. Вɵɲɟ ɨɬɦɟɱɚɥɨɫь, ɱɬɨ NameNode ɧɟ 
ɞɭɛɥɢɪɭɟɬɫя ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ яɜɥяɟɬɫя ɬɨɱɤɨɣ ɨɛɳɟɝɨ ɨɬɤɚɡɚ Hadoop. ɋɧɢɦɤɢ 
ɫɨɡɞɚɜɚɟɦɵɟ SNN, ɩɨɡɜɨɥяɸɬ ɭɦɟɧьɲɢɬь ɜɪɟɦя ɩɪɨɫɬɨя ɢ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɩɨɬɟɪɸ 
ɞɚɧɧɵɯ.  JobTracker – ɩɨɫɪɟɞɧɢɤ ɦɟɠɞɭ Hadoop ɢ ɤɥɢɟɧɬɫɤɢɦ ɩɪɢɥɨɠɟɧɢɟɦ. В ɦɨɦɟɧɬ 
ɩɟɪɟɞɚɱɢ ɤɨɞɚ ɤɥɚɫɬɟɪɭ JobTracker ɫɬɪɨɢɬ ɩɥɚɧ ɜɵɩɨɥɧɟɧɢя, ɬɨ ɟɫɬь ɨɩɪɟɞɟɥяɟɬ ɤɚɤɢɟ 
ɮɚɣɥɵ ɨɛɪɚɛɚɬɵɜɚɬь, ɧɚɡɧɚɱɚɟɬ ɭɡɥɵ ɪɚɡɥɢɱɧɵɦ ɡɚɞɚɱɚɦ ɢ ɫɥɟɞɢɬ ɡɚ ɯɨɞɨɦ ɜɵɩɨɥɧɟɧɢя 
ɷɬɢɯ ɡɚɞɚɱ. В ɤɥɚɫɬɟɪɟ Hadoop ɦɨɠɟɬ ɛɵɬь ɬɨɥьɤɨ ɨɞɢɧ ɞɟɦɨɧ JobTracker.  TaskTracker. Дɟɦɨɧɵ ɜɵɱɢɫɥɟɧɢɣ, ɤɚɤ ɢ ɞɟɦɨɧɵ ɯɪɚɧɟɧɢя, ɬɚɤɠɟ ɩɨɫɬɪɨɟɧɵ ɧɚ 
ɛɚɡɟ ɚɪɯɢɬɟɤɬɭɪɵ ɝɥɚɜɧɵɣ/ɩɨɞɱɢɧɟɧɧɵɣ. JobTracker – ɷɬɨ ɝɥɚɜɧɵɣ ɞɟɦɨɧ, 
ɨɪɝɚɧɢɡɭɸɳɢɣ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɱ MapReduce, ɚ ɞɟɦɨɧɵ TaskTracker ɭɩɪɚɜɥяɸɬ 
ɢɫɩɨɥɧɟɧɢɟɦ ɨɬɞɟɥьɧɵɯ ɡɚɞɚɧɢɣ ɧɚ ɩɨɞɱɢɧɟɧɧɵɯ ɭɡɥɚɯ.  
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Task Tracker

map

reduce

  
ˀ̛̭унок 1 – О̍ра̍отка MapReduce ̚адач̛ 
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ˀ̛̭унок 2 – Ɍɨɩɨɥɨɝɢя ɬɢɩɢɱɧɨɝɨ ɤɥɚɫɬɟɪɚ Hadoop 

3 Проɛлеɦы иɧɮраɫɬрɭкɬɭры раɫɩреɞелёɧɧоɝо ɩрилоɠеɧия 

Дɥя ɩɪɢɥɨɠɟɧɢɣ ɨɛɪɚɛɨɬɤɢ ɛɨɥьɲɢɯ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ ɯɚɪɚɤɬɟɪɧɵ ɫɥɟɞɭɸɳɢɟ 
ɱɟɪɬɵ: 

a) Мɧɨɠɟɫɬɜɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɭɡɥɨɜ: "Пɟɪɟɦɟɳɟɧɢɟ ɜɵɱɢɫɥɟɧɢɣ ɞɟɲɟɜɥɟ, ɱɟɦ 
ɩɟɪɟɦɟɳɟɧɢɟ ɞɚɧɧɵɯ" яɜɥяɟɬɫя ɤɥɸɱɟɜɨɣ ɩɚɪɚɞɢɝɦɨɣ ɨɛɪɚɛɨɬɤɢ «Бɨɥьɲɢɯ ɞɚɧɧɵɯ». 
Дɚɧɧɵɟ ɨɛɪɚɛɚɬɵɜɚɸɬɫя ɜɟɡɞɟ, ɝɞɟ ɞɨɫɬɭɩɧɵ ɪɟɫɭɪɫɵ, ɱɬɨ ɩɨɡɜɨɥяɟɬ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɬь 
ɜɵɱɢɫɥɟɧɢя. Ɉɞɧɚɤɨ, ɬɚɤɨɣ ɩɨɞɯɨɞ ɫɨɡɞɚɟɬ ɫɥɨɠɧɭɸ ɫɪɟɞɭ ɫ ɛɨɥьɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɦɟɫɬ ɞɥя ɜɨɡɦɨɠɧɵɯ ɚɬɚɤ ɢ ɭɫɥɨɠɧяɟɬ ɩɪɨɜɟɪɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɧɭɬɪɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ 
ɤɥɚɫɬɟɪɚ ɫ ɲɢɪɨɤɢɦ ɧɚɛɨɪɨɦ ɪɚɡɧɨɪɨɞɧɵɯ ɩɥɚɬɮɨɪɦ. 

b) Шɚɪɞɢɪɭɟɦɵɟ ɞɚɧɧɵɟ: Дɚɧɧɵɟ ɜ ɛɨɥьɲɢɯ ɤɥɚɫɬɟɪɚɯ ɢɡɛɵɬɨɱɧɵ, ɫ ɧɟɫɤɨɥьɤɢɦɢ 
ɤɨɩɢяɦɢ, ɩɟɪɟɦɟɳɚɟɦɵɦɢ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɭɡɥɚɦɢ ɞɥя ɭɜɟɥɢɱɟɧɢя 
ɩɪɨɢɡɜɨɞɢɬɟɥьɧɨɫɬɢ ɢ ɨɛɟɫɩɟɱɟɧɢя ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ. «Шɚɪɞ» - ɫɪɟɡ ɝɨɪɢɡɨɧɬɚɥьɧɨ 
ɫɟɝɦɟɧɬɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ - ɨɛɳɢɣ ɞɥя ɧɟɫɤɨɥьɤɢɯ ɫɟɪɜɟɪɨɜ. Эɬɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ 
ɩɟɪɟɦɟɳɟɧɢɟ ɞɚɧɧɵɯ ɩɨ ɦɧɨɠɟɫɬɜɭ ɦɚɲɢɧ ɞɟɥɚɟɬ ɨɱɟɧь ɬɪɭɞɧɵɦ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢя 
ɢɧɮɨɪɦɚɰɢɢ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɵ ɞɚɧɧɵɟ ɢ ɫɤɨɥьɤɨ ɤɨɩɢɣ ɢɦɟɟɬɫя ɜ ɡɚɞɚɧɧɵɣ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ. Эɬɨ ɢɞɟɬ ɜ ɪɚɡɪɟɡ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɦɨɞɟɥьɸ ɡɚɳɢɬɵ 
ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɣ ɨɞɧɚ ɤɨɩɢя ɞɚɧɧɵɯ ɨɝɪɚɠɞɟɧɚ ɪɚɡɥɢɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɨɤɚ ɨɧɚ ɧɟ ɢɫɩɨɥьɡɭɟɬɫя ɞɥя ɨɛɪɚɛɨɬɤɢ. «Бɨɥьɲɢɟ ɞɚɧɧɵɟ» ɪɟɩɥɢɰɢɪɭɸɬɫя ɧɚ 
ɦɧɨɠɟɫɬɜɨ ɭɡɥɨɜ ɢ ɩɟɪɟɦɟɳɚɸɬɫя ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. «Кɨɧɬɟɣɧɟɪɧɚя» ɦɨɞɟɥь 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɩɪɢɦɟɧɢɦɚ. 

c) Дɨɫɬɭɩ ɤ ɞɚɧɧɵɦ / ɚɭɬɟɧɬɢɮɢɤɚɰɢя ɢ ɚɜɬɨɪɢɡɚɰɢя: Дɨɫɬɭɩ ɧɚ ɨɫɧɨɜɟ ɪɨɥɟɣ 
ɡɚɧɢɦɚɟɬ ɰɟɧɬɪɚɥьɧɨɟ ɦɟɫɬɨ ɜ ɛɨɥьɲɢɧɫɬɜɟ ɫɯɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɚɡ ɞɚɧɧɵɯ. 
Ɋɟɥяɰɢɨɧɧɵɟ ɢ ɩɫɟɜɞɨɪɟɥяɰɢɨɧɧɵɟ ɩɥɚɬɮɨɪɦɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛя ɪɨɥɢ, ɝɪɭɩɩɵ, ɫɯɟɦɵ, 
ɦɟɬɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ ɞɥя ɨɝɪɚɧɢɱɟɧɢя ɞɨɫɬɭɩɚ 
ɩɨɥьɡɨɜɚɬɟɥɟɣ ɤ ɩɨɞɦɧɨɠɟɫɬɜɚɦ ɞɨɫɬɭɩɧɵɯ ɞɚɧɧɵɯ. Бɨɥьɲɢɧɫɬɜɨ ɨɤɪɭɠɟɧɢɣ 
«Бɨɥьɲɢɯ ɞɚɧɧɵɯ» ɩɪɟɞɨɫɬɚɜɥяɸɬ ɨɝɪɚɧɢɱɟɧɢя ɞɨɫɬɭɩɚ ɧɚ ɭɪɨɜɧɟ ɫɯɟɦɵ, ɨɞɧɚɤɨ 
ɨɬɫɭɬɫɬɜɭɟɬ ɬɨɧɤɨɟ ɞɪɨɛɥɟɧɢɟ. Мɨɠɧɨ ɥɨɝɢɱɟɫɤɢ ɢɦɢɬɢɪɨɜɚɬь ɦɟɬɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɞɪɭɝɢɟ ɪɚɫɲɢɪɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜ NoSQL ɨɤɪɭɠɟɧɢяɯ, ɧɨ ɷɬɨ ɬɪɟɛɭɟɬ 
ɞɨɩɨɥɧɢɬɟɥьɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɩɨɥьɡɨɜɚɬɟɥьɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢя ɞɥя ɫɨɡɞɚɧɢя ɷɬɢɯ 
ɮɭɧɤɰɢɣ. 

d) Вɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɭɡɥɚɦɢ: Hadoop ɢ ɩɨɞɚɜɥяɸɳɟɟ ɛɨɥьɲɢɧɫɬɜɨ ɪɟɲɟɧɢɣ 
(Cassandra, MongoDB, Couchbase, ɢ ɬ.ɞ.) ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɥɠɧɨɝɨ ɭɪɨɜɧя 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ - ɨɧɢ ɢɫɩɨɥьɡɭɸɬ RPC ɩɨ TCP / IP. TLS ɢ SSL ɪɟɞɤɨ 
ɜɫɬɪɚɢɜɚɸɬɫя ɜ ɫɚɦ ɞɢɫɬɪɢɛɭɬɢɜ. Ɉɞɧɚɤɨ, ɤɨɝɞɚ ɨɧɢ ɜɫɟ ɠɟ ɩɨɫɬɚɜɥяɸɬɫя  (ɤɚɤ ɷɬɨ 
ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɪɨɤɫɢ HDFS), ɨɧɢ ɨɯɜɚɬɵɜɚɸɬ ɥɢɲь ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɥɢɟɧɬ-ɩɪɨɤɫɢ, ɧɨ 
ɧɟ ɫɜяɡь ɩɪɨɤɫɢ-ɭɡɟɥ. 
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ˀ̛̭унок 3 – В̚а̛̥оде̜̭тв̛е ̥е̙ду у̚ла̛̥ 

e) Ɉɬɫɭɬɫɬɜɢɟ ɜɫɬɪɨɟɧɧɵɯ ɫɪɟɞɫɬɜ ɨɛɟɫɩɟɱɟɧɢя ɛɟɡɨɩɚɫɧɨɫɬɢ: У ɫɬɟɤɨɜ ɨɛɪɚɛɨɬɤɢ 
«Бɨɥьɲɢɯ ɞɚɧɧɵɯ» ɩɨɱɬɢ ɧɟɬ ɜɫɬɪɨɟɧɧɵɯ ɫɪɟɞɫɬɜ ɨɛɟɫɩɟɱɟɧɢя ɛɟɡɨɩɚɫɧɨɫɬɢ. Пɨɦɢɦɨ 
ɚɜɬɨɪɢɡɚɰɢɢ ɧɚ ɭɪɨɜɧɟ ɫɥɭɠɛ ɢ ɩɨɞɞɟɪɠɤɢ ɜɟɛ-ɩɪɨɤɫɢ ɞɥя ɭɡɥɨɜ JobTracker, 
ɨɬɫɭɬɫɬɜɭɸɬ ɤɚɤɢɟ-ɥɢɛɨ ɫɪɟɞɫɬɜɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥя ɡɚɳɢɬɵ ɯɪɚɧɢɥɢɳ ɞɚɧɧɵɯ, 
ɩɪɢɥɨɠɟɧɢɣ ɢɥɢ ɨɫɧɨɜɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ HКНoop. Вɫɟ NoSQL ɞɢɫɬɪɢɛɭɬɢɜɵ 
ɩɨɫɬɪɨɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɨɞɟɥьɸ ɜɟɛ-ɫɟɪɜɢɫɨɜ, ɫ ɦɚɥɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɢɥɢ ɩɨɥɧɵɦ 
ɨɬɫɭɬɫɬɜɢɟɦ ɫɪɟɞɫɬɜ ɛɨɪьɛɵ ɫ ɞɟɫяɬɤɨɦ ɨɫɧɨɜɧɵɯ ɭɝɪɨɡ ɜɵɞɟɥɟɧɧɵɯ OpОn АОЛ 
ApplТМКtТon SОМЮrТtв ProУОМt, ɩɨɷɬɨɦɭ ɛɨɥьɲɢɧɫɬɜɨ API ɞɨɫɬɭɩɚ ɤ ɯɪɚɧɢɥɢɳɚɦ ɭяɡɜɢɦɵ 
ɤ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵɦ ɚɬɚɤɚɦ. 

Пɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɩɪɨɛɥɟɦɵ ɧɟ яɜɥяɸɬɫя ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɞɥя «Бɨɥьɲɢɯ 
ɞɚɧɧɵɯ», ɧɨ NoSQL ɪɟɲɟɧɢя ɩɨɞɜɟɪɠɟɧɵ ɢɦ ɩɨ ɫɜɨɟɣ ɩɪɢɪɨɞɟ ɢɡ-ɡɚ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ 
ɚɪɯɢɬɟɤɬɭɪɵ, ɢɫɩɨɥьɡɭɸɳɟɣ ɩɪɨɫɬɭɸ ɦɨɞɟɥь ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ɧɚ ɨɫɧɨɜɟ ɤɚɪɤɚɫɚ 
ɨɬɤɪɵɬɵɯ ɫɟɪɜɢɫɨɜ. Чɬɨɛɵ ɞɨɛɚɜɢɬь ɫɪɟɞɫɬɜɚ ɨɛɟɫɩɟɱɟɧɢя ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɫɪɟɞɭ 
«Бɨɥьɲɢɯ ɞɚɧɧɵɯ», ɨɧɢ ɞɨɥɠɧɵ ɬɚɤɠɟ ɥɟɝɤɨ ɦɚɫɲɬɚɛɢɪɨɜɚɬьɫя, ɤɚɤ ɢ ɫɚɦ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ ɤɚɪɤɚɫ. Бɨɥьɲɢɧɫɬɜɨ ɫɬɨɪɨɧɧɢɯ ɫɪɟɞɫɬɜ ɧɟ ɦɚɫɲɬɚɛɢɪɭɸɬɫя ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ. Пɨɫɤɨɥьɤɭ ɭɩɪɚɜɥɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬьɸ ɧɟ ɜɫɬɪɨɟɧɨ ɜ ɩɨɫɬɚɜɥяɟɦɵɟ 
ɞɢɫɬɪɢɛɭɬɢɜɵ, ɫɬɨɪɨɧɧɢɟ ɪɟɲɟɧɢя ɫɨɡɞɚɸɬ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ HКНoop/NoSQL 
ɨɤɪɭɠɟɧɢɟɦ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Пɨɫɬɚɜɳɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢɫɩɨɫɚɛɥɢɜɚɸɬ ɫɜɨɢ ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɲɟɧɢя, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 
ɤɨɧɬɪɨɥьɧɨɣ ɬɨɱɤɟ, ɝɞɟ ɞɚɧɧɵɟ ɢ ɤɨɦɚɧɞɵ ɩɨɩɚɞɚɸɬ ɜ ɤɥɚɫɬɟɪ, ɚ ɧɟ ɩɟɪɟɦɟɳɚɸɬɫя 
ɜɧɭɬɪɢ ɤɥɚɫɬɟɪɚ. Ʌɢɲь ɧɟɦɧɨɝɢɟ ɬɪɚɞɢɰɢɨɧɧɵɟ ɩɪɨɞɭɤɬɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɨɝɭɬ 
ɩɨɥɧɨɫɬьɸ ɢɧɬɟɝɪɢɪɨɜɚɬьɫя ɢ ɞɢɧɚɦɢɱɟɫɤɢ ɦɚɫɲɬɚɛɢɪɨɜɚɬьɫя ɫ ɤɥɚɫɬɟɪɚɦɢ HКНoop. 

4 Ɉɩерациоɧɧая ɛеɡоɩаɫɧоɫɬь  

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɨɛɡɨɪ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɭɝɪɨɡ ɞɥя ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢя 
ɞɚɧɧɵɦɢ. Хɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɜ NoSQL ɤɥɚɫɬɟɪɚɯ ɨɛɵɱɧɨ ɪɟɝɭɥɢɪɭɟɬɫя ɡɚɤɨɧɨɦ, ɢ 
ɞɨɥɠɧɨ ɛɵɬь ɡɚɳɢɳɟɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɚɩɚɞɟɧɢя ɧɚ ɤɨɪɩɨɪɚɬɢɜɧɵɟ 
ɫɢɫɬɟɦɵ ɢ ɤɪɚɠɢ ɞɚɧɧɵɯ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɢ ɤɚɪɤɚɫɵ ɭɩɪɚɜɥɟɧɢя ɞɚɧɧɵɦɢ 
ɞɨɥɠɧɵ ɩɪɟɞɨɬɜɪɚɳɚɬь ɢɯ. «Бɨɥьɲɢɟ ɞɚɧɧɵɟ» ɩɪɟɞɩɨɥɚɝɚɸɬ ɜɫɟ ɬɟ ɠɟ ɫɥɚɛɵɟ ɦɟɫɬɚ, 
ɯɚɪɚɤɬɟɪɧɵɟ ɞɥя ɬɪɚɞɢɰɢɨɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. Пɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫя ɜ 
ɜɵɛɨɪɟ ɜɚɪɢɚɧɬɨɜ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɪɟɞɟ. Аɞɦɢɧɢɫɬɪɚɬɨɪɵ 
ɤɥɚɫɬɟɪɨɜ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬь ɭɩɪɚɜɥɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬьɸ ɞɥя ɫɥɟɞɭɸɳɢɯ ɨɛɥɚɫɬɟɣ: 

a) Зɚɳɢɬɚ ɞɚɧɧɵɯ ɜ ɪɟɠɢɦɟ ɩɨɤɨя: ɋɬɚɧɞɚɪɬɧɵɦ ɫɩɨɫɨɛɨɦ ɡɚɳɢɬɵ, ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ, яɜɥяɟɬɫя ɲɢɮɪɨɜɚɧɢɟ. Эɬɨ ɩɨɡɜɨɥяɟɬ ɡɚɳɢɬɢɬьɫя ɨɬ ɩɨɩɵɬɤɢ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ 
ɡɚ ɩɪɟɞɟɥɚɦɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɩɪɢɥɨɠɟɧɢɣ. Пɪɢ ɢɫɩɨɥьɡɨɜɚɧɢɢ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢя ɞɚɧɧɵɦɢ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬь ɤɪɚɠɢ ɚɪɯɢɜɚ ɢɥɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɱɬɟɧɢя ɮɚɣɥɨɜ ɫ ɞɢɫɤɚ. Зɚɲɢɮɪɨɜɚɧɧɵɟ ɮɚɣɥɵ ɛɭɞɭɬ ɡɚɳɢɳɟɧɵ ɨɬ 
ɞɨɫɬɭɩɚ ɩɨɥьɡɨɜɚɬɟɥɟɣ, ɧɟ ɨɛɥɚɞɚɸɳɢɯ ɤɥɸɱɚɦɢ ɲɢɮɪɨɜɚɧɢя. Бɨɥьɲɢɧɫɬɜɨ NoSQL 
ɪɟɲɟɧɢɣ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɲɢɮɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɜ ɩɨɤɨɟ. 

b) Аɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ: Кɚɠɞɵɣ ɭɡɟɥ ɢɦɟɟɬ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɧɭ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɭɱɟɬɧɭɸ ɡɚɩɢɫь ɫ ɩɨɥɧɵɦ ɞɨɫɬɭɩɨɦ ɤ ɟɝɨ ɞɚɧɧɵɦ. В ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɬь ɝɪɚɧɢɰɵ ɢɥɢ ɨɛɴɟɤɬɵ, ɞɥя ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧɨ 
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ɪɚɡɞɟɥɟɧɢɟ ɨɛяɡɚɧɧɨɫɬɟɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚɦɢ. ɇɟɠɟɥɚɬɟɥьɧɵɣ 
ɩɪяɦɨɣ ɞɨɫɬɭɩ ɤ ɮɚɣɥɚɦ ɞɚɧɧɵɯ ɢɥɢ ɩɪɨɰɟɫɫɚɦ ɭɡɥɚ ɦɨɠɟɬ ɛɵɬь ɩɪɟɞɨɬɜɪɚɳɟɧ ɩɭɬɟɦ 
ɫɨɱɟɬɚɧɢя ɭɩɪɚɜɥɟɧɢя ɞɨɫɬɭɩɨɦ, ɪɚɡɞɟɥɟɧɢя ɪɨɥɟɣ ɢ ɤɪɢɩɬɨɝɪɚɮɢɢ. Эɬɨɬ ɚɫɩɟɤɬ 
ɡɚɜɢɫɢɬ ɜɵɛɨɪɚ ɨɬ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢя ɧɭɠɧɵɯ ɭɬɢɥɢɬ.  

5 Техɧичеɫкие рекоɦеɧɞации 

Пɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɩɪɨɛɥɟɦɵ яɜɥяɸɬɫя ɤɥɸɱɟɜɵɦɢ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɟɡɨɩɚɫɧɨɣ 
ɚɪɯɢɬɟɤɬɭɪɵ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢя. Дɚɥɟɟ ɩɪɢɜɟɞɟɧɵ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɢɯ 
ɪɟɲɟɧɢя:  

a) Пɪɢɦɟɧɟɧɢɟ KОrЛОros ɜɫɬɪɨɟɧɧɨɝɨ ɜ HКНoop, ɞɥя ɩɪɨɜɟɪɤɢ ɭɡɥɨɜ ɢ ɤɥɢɟɧɬɫɤɢɯ 
ɩɪɢɥɨɠɟɧɢɣ ɞɨ ɩɨɥɭɱɟɧɢя ɞɨɫɬɭɩɚ ɤ ɤɥɚɫɬɟɪɭ ɢ ɞɥя ɜɚɥɢɞɚɰɢɢ ɩɪɢɥɨɠɟɧɢɣ, 
ɮɨɪɦɢɪɭɸɳɢɯ ɡɚɩɪɨɫɵ ɤ MКpRОНЮМО (MR) ɢ ɚɧɚɥɨɝɢɱɧɵɦ ɮɭɧɤɰɢяɦ. 

b) Иɫɩɨɥьɡɨɜɚɧɢɟ ɫɥɨя ɲɢɮɪɨɜɚɧɢя ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ / ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦ - 
ɞɥя ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɜ ɫɨɫɬɨяɧɢɢ ɛɟɡɞɟɣɫɬɜɢя. 

c) ɇɚɫɬɪɨɣɤɚ ɭɩɪɚɜɥɟɧɢя ɞɨɫɬɭɩɨɦ ɧɚ ɭɪɨɜɧɟ ɤɥɸɱɟɣ / ɫɟɪɬɢɮɢɤɚɬɨɜ ɞɨɫɬɭɩɚ. 
ɋɥɟɞɭɟɬ ɢɫɩɨɥьɡɨɜɚɬь ɰɟɧɬɪɚɥьɧɵɣ ɫɟɪɜɟɪ ɭɩɪɚɜɥɟɧɢя ɤɥɸɱɚɦɢ ɞɥя ɡɚɳɢɬɵ ɤɥɸɱɟɣ 
ɲɢɮɪɨɜɚɧɢя ɢ ɪɚɡɥɢɱɧɵɦɢ ɤɥɸɱɚɦɢ ɞɥя ɪɚɡɥɢɱɧɵɯ ɮɚɣɥɨɜ. 

d) Пɪɨɜɟɪɤɚ ɭɡɥɨɜ ɜɨ ɜɪɟɦя ɪɚɡɜɟɪɬɵɜɚɧɢя – ɞɥя ɩɪɟɞɨɫɬɚɜɥɟɧɢя ɞɨɫɬɭɩɚ ɧɨɜɵɦ 
ɭɡɥɚɦ ɤɥɚɫɬɟɪɚ ɫɥɟɞɭɟɬ ɢɫɩɨɥьɡɨɜɚɬь ɦɟɧɟɞɠɟɪɵ ɭɩɪɚɜɥɟɧɢя ɝɢɩɟɪɜɢɡɨɪɚɦɢ 
ɩɪɨɜɚɣɞɟɪɨɜ ɨɛɥɚɱɧɵɯ ɭɫɥɭɝ ɢɥɢ ɫɬɨɪɨɧɧɢɟ ɩɪɨɞɭɤɬɵ, ɬɚɤɢɟ ɤɚɤ «Chef» ɢɥɢ «Puppet». 

e) ɀɭɪɧɚɥɢɪɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ, ɚɧɨɦɚɥьɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɞɟɣɫɬɜɢɣ ɫ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦɢ ɩɪɢɜɢɥɟɝɢяɦɢ. 

f) Иɫɩɨɥьɡɨɜɚɧɢɟ ɩɪɨɬɨɤɨɥɨɜ SSL ɢɥɢ TLS ɫɟɬɟɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Вывоɞы 

Ɋɟɡɭɥьɬɚɬɨɦ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɫɱɢɬɚɬь ɫɥɟɞɭɸɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ:  ɩɪɢɦɟɧɟɧɢɟ KОrЛОros, ɜɫɬɪɨɟɧɧɨɝɨ ɜ HКНoop;  ɢɫɩɨɥьɡɨɜɚɧɢɟ ɫɥɨя ɲɢɮɪɨɜɚɧɢя ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ / ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦ;  ɧɚɫɬɪɨɣɤɚ ɭɩɪɚɜɥɟɧɢя ɞɨɫɬɭɩɨɦ ɧɚ ɭɪɨɜɧɟ ɤɥɸɱɟɣ / ɫɟɪɬɢɮɢɤɚɬɨɜ ɞɨɫɬɭɩɚ;  ɩɪɨɜɟɪɤɚ ɭɡɥɨɜ ɜɨ ɜɪɟɦя ɪɚɡɜɟɪɬɵɜɚɧɢя;  ɠɭɪɧɚɥɢɪɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ, ɚɧɨɦɚɥьɧɵɯ ɫɢɬɭɚɰɢɣ, ɢ ɞɟɣɫɬɜɢɣ ɫ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦɢ ɩɪɢɜɢɥɟɝɢяɦɢ;  ɢɫɩɨɥьɡɨɜɚɧɢɟ ɩɪɨɬɨɤɨɥɨɜ SSL ɢɥɢ TLS ɫɟɬɟɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

Пɪɢɜɟɞɟɧɧɵɟ ɦɟɬɨɞɵ ɩɨɡɜɨɥяɸɬ ɡɚɳɢɬɢɬьɫя ɨɬ ɛɚɡɨɜɵɯ ɚɬɚɤ ɫ ɦɢɧɢɦɚɥьɧɵɦɢ 
ɢɡɦɟɧɟɧɢяɦɢ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɢɥɨɠɟɧɢɣ ɢ ɛɢɡɧɟɫ ɩɪɨɰɟɫɫɨɜ.  
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