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ʇʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʢʦʣʣʝʛʠʠ: 

ɼʤʠʪʨʠʝʚʘ ʅʘʪʘʣʴʷ ɺʠʪʘʣʴʝʚʥʘ ï ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʧʨʦʬ., 

ʘʢʘʜʝʤʠʢ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʨʘʯ-

ʧʩʠʭʦʪʝʨʘʧʝʚʪ, ʯʣʝʥ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʣʠʛʠ. 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ɸʭʤʝʜʥʘʙʠʝʚ ʈʘʩʫʣ ʄʘʛʦʤʝʜʦʚʠʯ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ʇʦʣʪʘʚʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʖ. ʂʦʥʜʨʘʪʶʢʘ; 

ɸʭʤʝʪʦʚ ʉʘʡʨʘʥʙʝʢ ʄʘʭʩʫʪʦʚʠʯ ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʘʢʘʜʝʤʠʢ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʈʂ ʠ ʈɸɽʅ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʄʝʭʘʥʠʢʘè 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʝʚʘ, ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʂʘʟʘʭʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʛ. ɸʩʪʘʥʘ) ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠʤ. ʘʢ. ʇ.ɻ. ʂʫʟʥʝʮʦʚʘ; 

ɽʣʠʩʝʝʚ ɼʤʠʪʨʠʡ ɺʠʢʪʦʨʦʚʠʯ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʙʠʟʥʝʩ-ʢʦʥʩʫʣʴʪʘʥʪ 

ɸʢʘʜʝʤʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʨʳʥʢʘ, ʚʝʜʫʱʠʡ ʢʦʥʩʫʣʴʪʘʥʪ ʧʦ ʩʪʨʘʪʝʛʠʠ ʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤ, çʂʦʥʩʘʣʪʠʥʛʦʚʘʷ ʬʠʨʤʘ çʇʘʨʪʥʝʨʳ ʠ ɹʦʨʦʚʢʦʚè. 

 

 

 

ʅ34 çʅʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ XXI ʩʪʦʣʝʪʠʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠè: 

ʕʣʝʢʪʨʦʥʥʳʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ LXXVIII ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʅʦʚʦʩʠʙʠʨʩʢ: 

ʀʟʜ. ɸʅʉ çʉʠʙɸʂè. ï 2019. ï ˉ 6(77) / [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ. ï URL: http://www.sibac.info/archive/Technic/6(77).pdf. 

 

 

 

ʕʣʝʢʪʨʦʥʥʳʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ LXXVIII ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ 

XXI ʩʪʦʣʝʪʠʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠè ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʰʢʦʣ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ.  

ɼʘʥʥʦʝ ʠʟʜʘʥʠʝ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʤʘʛʠʩʪʨʘʤ, ʩʪʫʜʝʥʪʘʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠ ʚʩʝʤ 

ʠʥʪʝʨʝʩʫʶʱʠʤʩʷ ʘʢʪʫʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ.  

ʉʪʘʪʴʠ ʩʙʦʨʥʠʢʘ çʅʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠè 

ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʩʘʡʪʝ ʥʘʫʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ eLIBRARY.RU. 
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ʆʛʣʘʚʣʝʥʠʝ  

ʉʝʢʮʠʷ çɸʨʭʠʪʝʢʪʫʨʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦè 9 

ɼʆʉʊʀɾɽʅʀʗ ɺ ʆɹʃɸʉʊʀ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɺ ʈʆʉʉʀʀ 
ʀʚʘʥʦʚʘ ʀʨʠʥʘ ʇʝʪʨʦʚʥʘ 
ʉʠʜʦʨʝʥʢʦ ʃʘʨʠʩʘ ʃʝʦʥʠʜʦʚʥʘ 

9 

ɸʅɸʃʀɿ ɺʃʀʗʅʀʗ ɺʅɽʐʅʀʍ ʌɸʂʊʆʈʆɺ ʅɸ ʇʈʆʎɽʉʉ 
ɿɸʄɽʈɿɸʅʀʗ ɺʆɼʓ ʇʈʀ ɽɽ ʈɸʉʇʓʃɽʅʀʀ 
ʀʚʘʱʝʥʢʦ ɼʤʠʪʨʠʡ ʉʝʨʛʝʝʚʠʯ 

15 

ʉʝʢʮʠʷ çɹʠʦʪʝʭʥʦʣʦʛʠʠè 20 

ɼʀʅɸʄʀʂɸ ʂʆɸɻʋʃʗʎʀʀ ʄʆʃʆʏʅʓʍ ʉʄɽʉɽʁ ʈɸɿʅʓʄʀ 
ʄʆʃʆʂʆʉɺɽʈʊʓɺɸʖʑʀʄʀ ʌɽʈʄɽʅʊɸʄʀ 
ɼʨʦʛʫʥʦʚʘ ʄʘʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 
ɿʶʟʠʥʘ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

20 

ʉʝʢʮʠʷ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè 27 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʆɼʉʀʉʊɽʄʓ ɿɸʑʀʊʓ 
ʀʅʌʆʈʄɸʎʀʀ ʕʃɽʂʊʈʆʅʅʓʍ ʄɽɼʀʎʀʅʉʂʀʍ ʂɸʈʊ 
ʉʈɽɼʉʊɺɸʄʀ UML 
ɹʫʨʘʥʰʝʝʚʘ ɸʥʝʣʷ ʊʨʦʙʘʝʚʥʘ 
ʇʘʥʘʩʶʢ ʂʣʘʨʘ ɸʙʜʫʣʛʘʥʠʝʚʥʘ 

27 

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 
ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ 
ɺ ʇʈʆʄʓʐʃɽʅʅʆʄ ʉɽɻʄɽʅʊɽ 
ɺʦʨʦʙʴʝʚʘ ʀʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ 
ʉʘʟʦʥʦʚ ɸʣʝʢʩʝʡ ʀʚʘʥʦʚʠʯ 

33 

OɹʃAʏʅʓE ʊEXʅOʃOɻʀʀ ʀ PAAS, PLATFORM AS 
A SERVICE 
ɿʠʥʯʝʥʢʦ ʂʠʨʠʣʣ ɸʣʝʢʩʝʝʚʠʯ 
ɻʫʨʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

45 

ɸʅɸʃʀɿ ʊɽʂʉʊɸ ʇʈɽɿɽʅʊɸʎʀʆʅʅʓʄ ʈʆɹʆʊʆʄ 
ɿʦʨʴʢʠʥ ʉʝʤʝʥ ɸʣʝʢʩʝʝʚʠʯ 

50 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʆɹʈɸɿʆɺɸʅʀʀ 
ʀʚʘʥʦʚʘ ʅʘʪʘʣʴʷ ɸʣʝʢʩʝʝʚʥʘ 
ɻʫʨʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

55 

ʀʅʊɽʈʅɽʊ-ʆɹʑɽʅʀɽ: ʊʀʇʓ, ʆʉʆɹɽʅʅʆʉʊʀ, ʇʈʀʏʀʅʓ 
ʀʩʧʠʨʷʥ ʂʨʠʩʪʠʥʘ ʉʧʘʨʪʘʢʦʚʥʘ 
ɻʫʛʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

62 

ʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊ ɺ ʅɸʉʊʆʗʑɽʄ ʀ ɹʋɼʋʑɽʄ 
ʂʘʨʠʙʦʚ ʗʥʠʩ ɸʥʜʨʝʝʚʠʯ 
ɻʫʨʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

67 



 

ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓɽ ʀʅʉʊʈʋʄɽʅʊʓ 
ɺʀɿʋɸʃʀɿɸʎʀʀ ɺ ɸɺʀɸʎʀʀ 
ʂʠʩʣʦʚʘ ɽʣʝʥʘ ʀʛʦʨʝʚʥʘ 
ʂʘʨʧʦʚʩʢʠʡ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

72 

ɹʀɹʃʀʆʊɽʂɸ ɺʀɿʋɸʃʀɿɸʎʀʀ ɼɸʅʅʓʍ ORACLE JET 
ʂʠʩʣʦʚʘ ɽʣʝʥʘ ʀʛʦʨʝʚʥʘ 
ʂʘʨʧʦʚʩʢʠʡ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

78 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓʍ ʉʈɽɼʉʊɺ 
ɺʀɿʋɸʃʀɿɸʎʀʀ ɼɸʅʅʓʍ ɼʃʗ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
ʇʈɽɼʇʈʀʗʊʀʗ 

ʂʠʩʣʦʚʘ ɽʣʝʥʘ ʀʛʦʨʝʚʥʘ 
ʂʘʨʧʦʚʩʢʠʡ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

84 

ʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊ ʀ ʉʀʉʊɽʄʓ ʇʈʀʅʗʊʀʗ 
ʈɽʐɽʅʀʁ 
ʂʦʚʪʶʭʦʚʘ ɺʠʢʪʦʨʠʷ ɸʥʜʨʝʝʚʥʘ 
ɻʫʨʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

90 

ʇʈʀʄɽʅɽʅʀɽ ʊɽʆʈʀʀ ɻʈɸʌʆɺ 
ʂʦʥʦʚʘʣʦʚ ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ɻʫʨʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

95 

ʈɸɿʃʀʏʀʗ ʄɽɾɼʋ DATA WAREHOUSE ʀ OLAP ʂʋɹɸʄʀ 
ʂʦʩʪʨʠʢʦʚ ʂʦʥʩʪʘʥʪʠʥ ɸʥʜʨʝʝʚʠʯ 
ɿʘʡʮʝʚ ɺʣʘʜʠʩʣʘʚ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʊʠʤʦʬʝʝʚʘ ɸʥʥʘ ɺʷʯʝʩʣʘʚʦʚʥʘ 
ʂʫʜʘʰʢʠʥʘ ɽʢʘʪʝʨʠʥʘ ʆʣʝʛʦʚʥʘ 
ʌʨʦʣʝʥʢʦ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ 

99 

ʊɽʍʅʆʃʆɻʀʗ ɼʆʇʆʃʅɽʅʅʆʁ ʀ ɺʀʈʊʋɸʃʔʅʆʁ 
ʈɽɸʃʔʅʆʉʊʀ ɺ ɹʋɼʋʑɽʄ 
ʄʘʩʫʭʨʘʥʦʚʘ ɺʠʢʪʦʨʠʷ ʄʠʭʘʡʣʦʚʥʘ 

ɻʫʨʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

105 

ʀɿʋʏɽʅʀɽ ɺʆɿʄʆɾʅʆʉʊɽʁ ʀʅʉʊʈʋʄɽʅʊɸ 
ɼʃʗ ʉʆɿɼɸʅʀʗ ʄɸʈʂɽʊʀʅɻʆɺʓʍ ʆʇʈʆʉʆɺ ORACLE 
SURVEY BUILDER 
ʅʘʫʤʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ʂʘʨʧʦʚʩʢʠʡ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

110 

ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼʆɺ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆɻʆ ɸʅɸʃʀɿɸ 
ɼɸʅʅʓʍ ɼʃʗ ʉɽɻʄɽʅʊɸʎʀʀ ʂʃʀɽʅʊʉʂʆʁ ɹɸɿʓ 
ʅʘʫʤʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
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ʚʨʝʤʷ ʦʪʤʝʯʝʥʦ ʠʥʪʝʨʝʩʥʳʤʠ ʪʘʣʘʥʪʣʠʚʳʤʠ ʟʜʘʥʠʷʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʘ ʪʘʢʞʝ ʠʥʞʝʥʝʨʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʩʪʨʦ 

ʠ ʤʥʦʛʦ ʩʪʨʦʠʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʠʣʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʟʦʚʘʤʠ ʚʨʝʤʝʥʠ. 

ʇʨʠ ʵʪʦʤ ʩʦʟʜʘʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʩʣʫʞʠʚʘʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ 

ʥʝ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ, ʥʦ ʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ 

ʥʦʚʭr ʪʝʭʥʦʣʦʛʠʡ, ʦʪʚʝʯʘʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʅʘ ʧʨʠʤʝʨʝ ʥʝʩʢʦʣʴʢʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʨʝʩʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʥʦ ʪʘʢʞʝ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʠʚʰʠʝ ʨʝʰʠʪʴ ʩʣʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʠʭ ʚʦʟʚʝʜʝʥʠʠ. 

ʆʪ ʩʦʟʜʘʪʝʣʝʡ ʪʘʢʠʭ ʚʳʜʘʶʱʠʭʩʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʪʨʝʙʫʝʪʩʷ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʚʝʯʘʶʱʠʭ 

ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʪʘʢʞʝ ʠ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʵʩʪʝʪʠʯʝʩʢʦʤʫ 

ʫʨʦʚʥʶ, ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʜʘʪʴ ʟʜʘʥʠʶ ʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʢʫʧʦʣʴʥʳʭ ʜʦʤʦʚ ʚʦ ɺʣʘʜʠʚʦʩʪʦʢʝ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʚʦʟʜʝʡ. 

ʋʯʸʥʳʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʦʟʜʘʶʪ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʜʝʨʝʚʷʥʥʳʝ ʜʦʤʘ-ʢʫʧʦʣʳ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʚ ʩʪʘʨʳʝ ʜʦʙʨʳʝ ʚʨʝʤʝʥʘ ʨʫʩʩʢʠʭ 
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ʟʦʜʯʠʭ - ʙʝʟ ʝʜʠʥʦʛʦ ʛʚʦʟʜʷ. ʀʭ ʫʥʠʢʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʥʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʤʢʦʚ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʜʝʨʝʚʷʥʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ 

ʢʘʨʢʘʩʘ. 

ʂʫʧʦʣʴʥʳʡ ʜʦʤ ʩʦʟʜʘʝʪʩʷ ʚ ʨʝʢʦʨʜʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. ʉʝʛʦʜʥʷ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ 

ʧʣʘʥʠʨʫʶʪ ʦʧʨʦʙʦʚʘʪʴ ʫʞʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ. ʄʝʞʜʫ ʩʦʙʦʡ ʟʚʝʥʴʷ 

ʩʪʳʢʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʤʢʘ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʚʩʝ ʥʘʛʨʫʟʢʠ 

ʢʘʢ ʚʝʨʪʠʢʘʣʴʥʳʝ, ʪʘʢ ʠ ʙʦʢʦʚʳʝ. ɼʝʪʘʣʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩ ʪʘʢʦʡ ʪʦʯʥʦʩʪʴʶ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʙʫʢʚʘʣʴʥʦ ʩʦʙʠʨʘʪʴ ʜʦʤ ʢʘʢ ʚ ʩʚʦʝʦʙʨʘʟʥʦʤ ʢʦʥʩʪʨʫʢʪʦʨʝ. 

ɺ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʫʞʝ ʨʘʙʦʪʘʝʪ ʢʫʧʦʣʴʥʦʝ ʵʢʩʧʨʝʩʩ-ʢʘʬʝ çʉʥʝʞʦʢè, ʢʦʪʦʨʦʝ 

ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ, ʧʨʠʚʣʝʢʘʷ ʧʦʩʝʪʠʪʝʣʝʡ ʥʝʦʙʳʯʥʦʡ ʬʦʨʤʦʡ. 

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʜʣʷ ʦʜʥʦʵʪʘʞʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʙʦʣʝʝ 

ʢʨʫʧʥʦʛʦ ʢʫʧʦʣʴʥʦʛʦ ʟʜʘʥʠʷ-ʜʚʫʭʵʪʘʞʥʦʡ ʜʚʝʥʘʜʮʘʪʠʤʝʪʨʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʣʦʱʘʜʴʶ 195 ʤ2. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

 

 

ʈʠʩʫʥʦʢ 1. ʂʫʧʦʣʴʥʳʡ ʜʦʤ 

 

ʋʥʠʢʘʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʝʪ ʟʜʘʥʠʝ çʃɸʍʊɸ-ʎɽʅʊʈè 

ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɿʜʘʥʠʝ ʠʤʝʝʪ ʟʘʢʨʫʯʝʥʥʫʶ ʢʦʥʫʩʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. 
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ʄʦʞʝʪʝ ʣʠ ʚʳ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʥʝʙʦʩʢʨʝʙ ʚʳʩʦʪʦʡ ʧʦʯʪʠ ʧʦʣʢʠʣʦʤʝʪʨʘ? 

ɼʘʥʥʦʝ ʟʜʘʥʠʝ ʧʨʠʥʘʜʣʝʞʠʪ ʢʦʤʧʘʥʠʠ çɻʘʟʧʨʦʤè, ʝʛʦ ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 462 ʤ! 

ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ, ʚʦʟʚʦʜʠʤʦʛʦ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʚʦʡʜʝʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʥʝʙʦʩʢʨʝʙ ʚ ʈʦʩʩʠʠ ʠ ɽʚʨʦʧʝ. 

ʇʦʤʠʤʦ ʦʬʠʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘ ʥʘʭʦʜʷʪʩʷ 

ʩʧʦʨʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʣʘʥʝʪʘʨʠʡ, ʦʙʟʦʨʥʘʷ ʧʣʦʱʘʜʢʘ, ʟʝʣʝʥʘʷ ʟʦʥʘ, ʟʨʠʪʝʣʴʥʳʡ 

ʟʘʣ-ʪʨʘʥʩʬʦʨʤʝʨ, ʛʜʝ ʤʝʥʷʝʪʩʷ ʜʘʞʝ ʚʳʩʦʪʘ ʩʪʝʥ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʋʥʠʢʘʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʡ, ʠʤʝʶʱʠʝ ʬʦʨʤʫ 5 ʢʚʘʜʨʘʪʥʳʭ 

ʣʝʧʝʩʪʢʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʨʫʛʣʳʤ ʮʝʥʪʨʘʣʴʥʳʤ ʷʜʨʦʤ. ʇʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʠ ʢʚʘʜʨʘʪʥʳʝ çʣʝʧʝʩʪʢʠè ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ 

ʦʩʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ çʣʝʧʝʩʪʢʠè ʩʪʘʥʦʚʷʪʩʷ 

ʤʝʥʴʰʝ, ʘ ʠʭ ʮʝʥʪʨ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ. 

 

 

ʈʠʩʫʥʦʢ 2. "ʃʘʭʪʘ-ʮʝʥʪʨ" 

 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʧʦʪʨʝʙʦʚʘʣ ʨʝʰʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʞʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ. ʆʜʥʦʡ ʠʟ ʥʠʭ ʙʳʣʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʬʫʥʜʘʤʝʥʪʘ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʙʳʣʦ ʥʘʣʠʯʠʝ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ 

ʥʝʚʳʩʦʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɻʣʫʙʠʥʘ ʪʘʢʠʭ ʛʨʫʥʪʦʚ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 

20 ʤʝʪʨʦʚ. ɿʜʝʩʴ ʙʳʣʦ ʥʘʡʜʝʥʦ ʠʥʪʝʨʝʩʥʦʝ ʠʥʞʝʥʝʨʥʦʝ ʨʝʰʝʥʠʝ, ʧʦʟʚʦʣʠʚʰʝʝ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩ ʚʦʟʚʝʜʝʥʠʝʤ ʬʫʥʜʘʤʝʥʪʘ. ʅʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ ʦʢʦʣʦ 

20 ʤʝʪʨʦʚ, ʥʘʯʠʥʘʣʠʩʴ ʪʚʝʨʜʳʝ ʚʝʥʜʩʢʠʝ ʛʣʠʥʳ, ʢʦʪʦʨʳʝ ʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʝʛʦ ʦʩʥʦʚʘʥʠʷ ʟʜʘʥʠʷ. ʉʚʘʡʥʦʝ ʦʩʥʦʚʘʥʠʝ ʟʜʘʥʠʷ ʩʦʩʪʦʠʪ 



12 

ʠʟ 264 ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ ʜʠʘʤʝʪʨʦʤ 2000 ʤʤ ʠ ʜʣʠʥʦʡ 55 ʠ 65 ʤʝʪʨʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʰʘʛʦʤ ʦʪ 4 ʜʦ 6 ʤʝʪʨʦʚ. ʇʦʩʢʦʣʴʢʫ ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ 

ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʘ ʥʝ ʩʦ ʜʥʘ ʢʦʪʣʦʚʘʥʘ, ʬʘʢʪʠʯʝʩʢʘʷ ʛʣʫʙʠʥʘ 

ʙʫʨʝʥʠʷ ʧʦʜ ʩʚʘʠ ʙʳʣʘ 72 ʠ 82 ʤʝʪʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 

ʈʠʩʫʥʦʢ 3. ʂʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʷ 

 

ɽʱʸ ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʘʤʘʷ 

ʜʣʠʥʥʘʷ ʠ ʪʨʫʜʥʦ ʚʦʟʚʦʜʠʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ. ʊʘʢʦʚʦʡ ʷʚʣʷʝʪʩʷ ʂʨʳʤʩʢʠʡ ʤʦʩʪ, 

ʥʦ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʧʝʨʚʳʡ ʤʦʩʪ ʚ ʜʘʥʥʦʤ ʧʨʦʣʠʚʝ. ʇʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʂʨʳʤʘ 

ʦʪ ʟʘʭʚʘʪʯʠʢʦʚ ʚʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʥʘʯʘʣʦʩʴ ʚʦʟʚʝʜʝʥʠʝ ʞ/ʜ 

ʧʝʨʝʝʟʜʘ ʥʘʜ ʂʝʨʯʝʥʩʢʠʤ ʧʨʦʣʠʚʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʨʘʙʦʪ ʚ ʢʦʥʮʝ 1944 ʛʦʜʘ 

ʧʦʷʚʠʣʦʩʴ ʧʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʊʘʤʘʥʩʢʠʤ ʠ ʂʨʳʤʩʢʠʤ ʧʦʣʫʦʩʪʨʦʚʦʤ. 

ɺ ʬʝʚʨʘʣʝ 1945 ʧʦ ʥʝʤʫ ʧʨʦʰʝʣ ʩʦʩʪʘʚ ʩ ʯʣʝʥʘʤʠ ʗʣʪʠʥʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ɿʠʤʘ ʙʳʣʘ ʜʦʚʦʣʴʥʦ ʩʫʨʦʚʘʷ ï ʩʠʣʴʥʳʝ ʤʦʨʦʟʳ ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʦʣʩʪʦʛʦ ʩʣʦʷ ʣʴʜʘ, ʢʦʪʦʨʳʡ ʠʟ-ʟʘ ʰʪʦʨʤʦʚ ʘʢʪʠʚʥʦ ʨʘʩʢʘʣʳʚʘʣʩʷ ʠ ʜʚʠʛʘʣʩʷ ʧʦ 

ʧʨʦʣʠʚʫ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝ ʦʧʦʨʳ ʙʳʣʠ ʦʩʥʘʱʝʥʳ ʣʝʜʦʨʝʟʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʙʦʣʝʝ 30 % ʠʟ ʥʠʭ ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ. ʅʠʯʝʛʦ ʥʝ ʦʩʪʘʚʘʣʦʩʴ, ʢʨʦʤʝ ʢʘʢ 

ʜʝʤʦʥʪʠʨʦʚʘʪʴ ʤʦʩʪ. 

ʇʦʯʝʤʫ ʚʩʸ-ʪʘʢʠ ʂʨʳʤʩʢʠʡ ʤʦʩʪ ʯʝʨʝʟ ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʧʨʦʣʦʞʠʪʴ ʜʘʣʝʢʦ ʥʝ ʚ ʩʘʤʦʤ ʫʟʢʦʤ ʤʝʩʪʝ? ʆʪʚʝʪ ʣʝʞʠʪ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɽʩʣʠ ʚʩʧʦʤʥʠʪʴ, ʯʝʤ ʟʘʢʦʥʯʠʣʘʩʴ ʠʩʪʦʨʠʷ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʤʦʩʪʦʤ, ʩʪʘʥʝʪ ʧʦʥʷʪʥʦ, ʯʪʦ ʰʠʨʠʥʘ ʧʨʦʣʠʚʘ ï ɻ ʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʥʝ ʜʦʧʫʩʪʠʪ ʩʢʦʧʣʝʥʠʝ ʣʝʜʷʥʳʭ ʛʣʳʙ ʫ ʦʧʦʨ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. ʂʨʳʤʩʢʠʡ 

ʤʦʩʪ ʫʥʠʢʘʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 
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¶ ʜʣʠʥʘ ʝʛʦ ʘʨʦʢ ʩʦʩʪʘʚʣʷʝʪ 227 ʤʝʪʨʦʚ, ʘ ʚʳʩʦʪʘ ï 45 ʤʝʪʨʦʚ, ʚʝʩ ï 5 ʪʳʩ. 

ʪʦʥʥ; 

¶ ʨʘʟʤʝʨʳ ʧʨʦʭʦʜʘ ʧʦʜ ʤʦʩʪʦʤ ʩʦʩʪʘʚʣʷʶʪ 185 ʤ ʧʦ ʰʠʨʠʥʝ ʠ 35 ʤ ʧʦ ʚʳʩʦʪʝ; 

¶ ʘʨʢʘ ʦʩʥʘʱʝʥʘ ʩʤʦʪʨʦʚʳʤʠ ʭʦʜʘʤʠ, ʟʘʱʠʪʦʡ ʦʪ ʤʦʣʥʠʠ, ʩʠʛʥʘʣʠʟʘʮʠʝʡ; 

¶ ʪʘʢʞʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʱʠʪʠʪʴ 

ʤʝʪʘʣʣ ʦʪ ʢʦʨʨʦʟʠʠ; 

¶ ʤʦʩʪ ʩʤʦʞʝʪ ʙʝʟ ʧʨʦʙʣʝʤ ʚʳʜʝʨʞʘʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ 9,1 ʙʘʣʣʘ; 

ɼʣʠʥʘ ʂʨʳʤʩʢʦʛʦ ʤʦʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 19 ʢʤ. ʆʩʦʙʝʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʂʨʳʤʩʢʦʛʦ ʤʦʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʜʚʝ ʧʝʨʝʧʨʘʚʳ, ʩʦʝʜʠʥʝʥʥʳʝ 

ʪʦʣʴʢʦ ʚ ʤʝʩʪʝ ʩʫʜʦʭʦʜʥʳʭ ʧʨʦʣʝʪʦʚ, ʦʜʥʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ, ʘ ʜʨʫʛʘʷ ʜʣʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

 

 

ʈʠʩʫʥʦʢ 4. ʂʦʥʩʪʨʫʢʮʠʷ ʂʨʳʤʩʢʦʛʦ ʤʦʩʪʘ 

 

ɺʪʦʨʦʡ ʦʩʦʙʝʥʥʦʩʪʴ ʤʦʩʪʘ ʵʪʦ ï ʩʚʘʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʚʘʞʥʳʤʠ 

ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʤʦʩʪʘ. ʀʭ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ. ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʤʦʩʪ ʠʤʝʝʪ 288 ʩ 

2500 ʩʚʘʷʤʠ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ - ʙʦʣʝʝ 3000. ʉʚʘʠ ʟʘʙʠʚʘʶʪ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʅʘ ʢʘʞʜʫʶ ʦʧʦʨʫ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 8 ʜʦ 120 ʩʚʘʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʪʨʦʠʪʝʣʠ ʤʦʩʪʘ, ʵʪʦ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ 10 ʜʥʝʡ ʚ ʤʝʩʷʮ ʰʪʦʨʤʠʪ, ʠ ʥʘ ʵʪʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʧʨʝʢʨʘʱʘʶʪʩʷ. ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʜʚʘ ʨʘʙʦʯʠʭ ʤʦʩʪʘ 
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(ʩʦ ʩʪʦʨʦʥʳ ʊʘʤʘʥʠ ʠ ʂʝʨʯʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʥʠʢʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʂʨʳʤʩʢʦʛʦ ʤʦʩʪʘ, ʩʦʟʜʘʥʥʘʷ ʙʣʘʛʦʜʘʨʷ ʪʘʣʘʥʪʣʠʚʳʤ ʠʥʞʝʥʝʨʥʳʤ ʨʝʰʝʥʠʷʤ, 

ʧʦʟʚʦʣʠʣʘ ʨʘʟʨʝʰʠʪʴ ʚʘʞʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʪʨʘʥʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʥʠʢʘʣʴʥʳʡ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʚʳʜʘʶʱʠʭʩʷ 

ʩʦʦʨʫʞʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. http://inforceproject.ru/wp-content/uploads/2018/08/Lahta_center.pdf. 

2. http://tvosibgtv.ru/events_geotechnics/unikalnye-geotekhnicheskie-resheniya-

kompleksa-lahta-centr.html. 

3. https://gidcrima.ru/krymskiy-most--svetlyy-put-v-budushchee/. 
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ʅɸ ʇʈʆʎɽʉʉ ɿɸʄɽʈɿɸʅʀʗ ɺʆɼʓ ʇʈʀ ɽɽ ʈɸʉʇʓʃɽʅʀʀ 

ʀʚʘʱʝʥʢʦ ɼʤʠʪʨʠʡ ʉʝʨʛʝʝʚʠʯ 

ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ, 
 ʢʘʬʝʜʨʘ ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɼɺʌʋ,  

ʈʌ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 
E-mail: ivashchenko_ds@students.dvfu.ru 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʜʝʪ ʘʢʪʠʚʥʦʝ 

ʦʩʚʦʝʥʠʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʦʠʩʢʦʤ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʨʘʟʚʝʜʢʠ 

ʠ ʟʘʱʠʪʳ ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʚʣʠʷʥʠʷ ʣʴʜʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʜʘʥʥʳʡ ʜʦʢʣʘʜ ʧʦʩʚʷʱʝʥ 

ʩʧʦʩʦʙʫ ʟʘʱʠʪʳ ʩʦʦʨʫʞʝʥʠʡ ʦʪʦ ʣʴʜʘ, ʘ ʪʘʢ ʞʝ ʠʟʫʯʝʥʠʶ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

ɺʚʝʜʝʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ 

ʠ ʚ ʫʩʣʦʚʠʠ ʣʝʜʦʚʳʭ ʤʦʨʝʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʝʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. ɼʣʷ ʨʘʟʚʝʜʢʠ, ʘ ʪʘʢ ʞʝ ʟʘʱʠʪʳ ʜʦʙʳʚʘʶʱʠʭ ʧʣʘʪʬʦʨʤ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʜʨʝʡʬʫʶʱʝʛʦ ʣʴʜʘ ʟʘʯʘʩʪʫʶ ʧʨʠʤʝʥʷʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʣʝʜʦʚʳʝ 

ʦʩʪʨʦʚʘ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʧʦʜʦʙʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʄʦʷ ʨʘʙʦʪʘ, ʧʦʩʚʷʱʝʥʥʘʷ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʧʨʦʮʝʩʩ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʮʝʩʩ 

ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ ʧʨʠ ʝʝ ʨʘʩʧʳʣʝʥʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʷ ʨʝʰʘʣ ʪʘʢʠʝ 

ʟʘʜʘʯʠ ʢʘʢ: ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʘ ʜʦʞʜʝʚʘʥʠʷ ʣʝʜʦʚʦʛʦ ʦʩʪʨʦʚʘ, ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ, ʘ ʪʘʢ ʞʝ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ. 

ʄʝʪʦʜ ʜʦʞʜʝʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜ ʜʦʞʜʝʚʘʥʠʷ ʨʠʩʫʥʦʢ 1. ɼʘʥʥʳʡ ʤʝʪʦʜ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʬʠʨʥʦʚʦ-ʣʝʜʷʥʳʭ ʤʘʩʩʠʚʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʀʥʩʪʠʪʫʪʝ ʛʝʦʛʨʘʬʠʠ 

ɸʅ ʉʉʉʈ ʚ ʢʦʥʮʝ 1970-ʭ ʛʦʜʦʚ. ʇʨʠʥʮʠʧ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ, ʟʠʤʦʡ ʩʪʨʫʶ ʚʦʜʳ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʨʘʟʙʨʳʟʛʠʚʘʶʪ ʚ ʤʦʨʦʟʥʫʶ ʧʦʛʦʜʫ [1]. 
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ʈʠʩʫʥʦʢ 1. ʄʝʪʦʜ ʜʦʞʜʝʚʘʥʠʷ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʥʘʤʦʨʘʞʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʡ ʚʦʜʥʦ-

ʣʝʜʷʥʦʡ ʩʤʝʩʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʣʝʜʷʥʳʭ ʟʝʨʝʥ ʨʠʩʫʥʦʢ 2 (ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʬʠʨʥ), 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʠʟ ʦʩʢʦʣʢʦʚ ʣʝʜʷʥʳʭ ʩʢʦʨʣʫʧʦʢ ʢʘʧʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ 

ʤʘʩʩʦʧʝʨʝʥʦʩʘ (ʬʠʨʥʠʟʘʮʠʠ). ʂʘʧʣʠ ʚʦʜʳ ʧʨʠ ʧʘʜʝʥʠʠ ʟʘʤʝʨʟʘʶʪ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʘʤʝʨʟʰʝʡ ʚʦʜʳ ʚ ʢʘʧʣʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 45 % [2]. 

 

 

ʈʠʩʫʥʦʢ 2. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʬʠʨʥ 
 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʣʴʜʘ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʴʜʘ ʠ ʩʥʝʛʘ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʠʭ ʩʚʦʡʩʪʚʘ. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʧʣʦʪʥʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ; 
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ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; ʵʣʘʩʪʠʯʥʳʝ, ʧʣʘʩʪʠʯʝʩʢʠʝ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ; ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; ʘʜʛʝʟʠʷ ʢ ʠʥʦʨʦʜʥʳʤ ʪʝʣʘʤ; ʦʧʪʠʯʝʩʢʠʝ 

ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʴʜʘ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʦʡ ʧʦʣʦʩʳ, ʟʠʤʥʝʡ ʜʦʨʦʛʠ, 

ʙʘʟʳ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

ʘ) ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ; 

ʙ) ʧʣʦʪʥʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ ʣʴʜʘ; 

ʚ) ʩʦʣʝʥʦʩʪʴ ʣʴʜʘ. 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʴʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ. 

ʇʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʟʨʳʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʯʥʦʩʪʴʶ ʥʘ ʠʟʛʠʙ - 

ʥʘʧʨʷʞʝʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʨʘʟʝʮ ʨʘʟʨʫʰʘʝʪʩʷ ʧʨʠ ʠʟʛʠʙʝ. ɺʘʞʥʦʩʪʴ ʵʪʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ ʣʝʜ 

ʠʩʧʳʪʳʚʘʝʪ ʠʟʛʠʙʘʶʱʠʝ ʜʝʬʦʨʤʘʮʠʠ. 

ʇʨʠʨʦʜʥʳʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʣʝʜ ʠʟ ʤʦʨʩʢʦʡ ʚʦʜʳ ʠʣʠ ʨʘʩʩʦʣʘ ʩ ʩʦʣʷʤʠ, 

ʦʩʘʞʜʝʥʥʳʤʠ ʧʨʠ ʢʨʠʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʩʠʣʴʥʝʝ, ʘ ʨʘʩʩʦʣ, 

ʥʝ ʟʘʤʦʨʦʞʝʥʥʳʡ ʚ ʢʘʧʠʣʣʷʨʘʭ, ʩʣʘʙʝʝ ʩʚʝʞʝʛʦ ʣʴʜʘ. ʇʨʦʯʥʦʩʪʴ ʣʴʜʘ, ʧʦʤʠʤʦ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩ ʝʛʦ ʧʣʦʪʥʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʝʤʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʣʝʡ ʠ ʚʦʟʜʫʭʘ. 

ʇʣʦʪʥʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ ʣʴʜʘ 

ʇʦʨʠʩʪʦʩʪʴ ʣʴʜʘ - ʵʪʦ ʦʙʲʝʤ ʛʘʟʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʧʨʦʮʝʥʪʘʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʤʘ ʚʩʝʡ ʧʦʨʦʜʳ. ʅʘʪʫʨʘʣʴʥʳʡ ʣʝʜ ʚʩʝʛʜʘ ʩʦʜʝʨʞʠʪ ʧʦʨʳ, 

ʟʘʧʦʣʥʝʥʥʳʝ ʚʦʟʜʫʭʦʤ, ʛʘʟʦʤ ʠ ʚʦʜʷʥʳʤ ʧʘʨʦʤ. ʉʫʱʝʩʪʚʫʶʪ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ 

ʧʦʨʳ (ʦʪʢʨʳʪʳʝ) ʠ ʟʘʢʨʳʪʳʝ ʚʦʟʜʫʰʥʳʝ ʚʢʣʶʯʝʥʠʷ (ʧʫʟʳʨʴʢʠ). ʇʦʨʠʩʪʦʩʪʴ 

ʣʴʜʘ ʠ ʩʥʝʛʘ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʣʴʜʘ ʠ ʩʥʝʛʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ 

ʧʝʨʚʠʯʥʳʤ ʠʣʠ ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʤ. ʉʦ ʚʨʝʤʝʥʝʤ ʧʦʨʠʩʪʦʩʪʴ ʤʦʞʝʪ ʧʨʝʪʝʨʧʝʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʚʪʦʨʠʯʥʳʤ ʠʣʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ. 
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ʉʦʣʝʥʦʩʪʴ ʣʴʜʘ 

ʉʦʣʝʥʦʩʪʴ ʣʴʜʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʤʥʦʛʠʝ ʝʛʦ 

ʩʚʦʡʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʤʥʦʛʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʨʩʢʦʛʦ ʣʴʜʘ, ʚʢʣʶʯʘʷ 

ʧʦʨʠʩʪʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ, ʘ ʠʤʝʥʥʦ ʩʦʣʝʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʣʝʥʦʩʪʠ ʣʴʜʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ. ʉʦʣʝʥʦʩʪʴ ʤʦʨʩʢʦʛʦ 

ʣʴʜʘ - ʵʪʦ ʦʙʱʘʷ ʤʘʩʩʘ ʦʩʥʦʚʥʳʭ ʠʦʥʦʚ ʭʣʦʨʘ, ʙʨʦʤʘ, ʬʪʦʨʘ ʠ ʪ. ʜ., 

ʉʦʜʝʨʞʘʱʠʭʩʷ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ 1 ʢʛ ʪʘʣʦʡ ʚʦʜʳ. ʉʦʣʝʥʦʩʪʴ ʣʴʜʘ, 

ʢʘʢ ʠ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ, ʠʟʤʝʨʷʝʪʩʷ ʚ ppm ă ʠʣʠ ʛ/ʢʛ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʆʩʥʦʚʥʦʡ ʧʘʨʘʤʝʪʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʨʦʮʝʩʩ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ, ʷʚʣʷʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ. ʆʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʠʞʝ ī5 Áʉ. ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʥʘʤʦʨʘʞʠʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʝʜʷʥʦʡ ʰʫʛʠ ʠʟ-ʟʘ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʢʘʧʝʣʴ ʚʦʜʳ 

ʚ ʚʦʟʜʫʭʝ. ʂʨʦʤʝ ʪʦʛʦ ʥʘ ʩʢʦʨʦʩʪʴ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚʣʠʷʝʪ ʰʫʛʘ. ʐʫʛʘ (ʣʝʜʷʥʘʷ 

ʢʘʰʘ) ð ʩʤʝʩʴ ʣʝʜʷʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʠ ʢʫʩʢʦʚ ʣʴʜʘ ʩ ʚʦʜʦʡ ʚ ʚʠʜʝ ʢʘʰʝʦʙʨʘʟʥʦʡ 

ʤʘʩʩʳ. ɽʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʨʘʟʙʨʳʟʛʘʥʥʦʡ ʚʦʜʥʦ-ʣʝʜʷʥʦʡ ʩʤʝʩʠ 

ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʧʦʣʥʦʛʦ ʟʘʤʝʨʟʘʥʠʷ ʩʘʤʦʡ ʩʤʝʩʠ. ʅʘ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʬʦʨʤʫʣʘ 1, 

ʜʣʷ ʨʘʩʯʸʪʘ ʜʦʣʠ ʣʴʜʘ p, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ ʬʘʢʝʣʴʥʦʤ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʠ 

ʩ ʜʦʞʜʝʚʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ɼɼʅ-70, ʠʤʝʶʱʝʡ ʥʘʩʘʜʢʫ d = 55 ʤʤ: 

 

p = 0,01(3 + 1,2|Tʚʟ ī T0|)(0,0875 + 0,026v), ʜʦʣʠ ʝʜ.,  (1) 

 

Tʚʟ ï ʪʝʤʧʝʨʘʪʫʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, Áʉ;  

T0 ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ, Áʉ;  

v ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʦʤʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʝ ʚʣʠʷʝʪ ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʚʦʜʳ ʠ ʝʝ ʩʚʦʡʩʪʚ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 0 ʜʦ -40Áʉ. ɹʳʣʦ 
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ʚʳʷʩʥʝʥʦ, ʯʪʦ ʥʘ ʩʢʦʨʦʩʪʴ ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʦʢʘʟʳʚʘʝʪ 

ʥʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʣʝʜʷʥʦʡ ʦʙʦʣʦʯʢʠ 

ʢʘʧʣʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʦʪʦʢʝ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ [2], ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʦʚ ʧʦ ʟʘʤʝʨʟʘʥʠʶ ʢʘʧʝʣʴ ʚʦʜʳ 

D ʢʘʧʝʣʴ, 

ʤʤ 

V ʚʝʪʨʘ 

ʤ/ʩ 

T ʚʦʟʜʫʭʘ,  

Á ʉ 

ʆʪʥʦʩʠʪ. 

ʚʣʘʞʥʦʩʪʴ,% 

ʇʦʣʦʞʝʥ. 

ʬʨʦʥʪʘ 
t ʵʢʩʧʝʨ, ʩʝʢ t ʨʘʩʯʝʪ, ʩʝʢ 

1,56 9 -12,0 71 0,72 10 9,2 

2,22 10 -13,0 64 0,82 10 11,0 

2,22 10 -13,0 64 0,65 15 16,3 

2,00 9 -12,5 64 0,82 10 9,4 

4,00 8 -12,5 64 0,88 20 20,6 

3,60 9 -12,5 59 0,86 20 18,7 

2,22 5 -12,5 59 0,90 10 8,7 

2,22 4 -13,0 75 0,80 15 16,5 

4,00 4 -13,0 75 0,87 25 28,5 

3,34 4 -13,0 75 0,82 25 28,2 . 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʤʦʨʘʞʠʚʘʥʠʷ ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʷ ʩʜʝʣʘʣ ʚʳʚʦʜ, ʯʪʦ ʥʘ 

ʧʨʦʮʝʩʩ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʚʦʜʳ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʣʠʷʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʰʫʛʠ ʚ ʚʦʜʥʦ-

ʣʝʜʷʥʦʡ ʩʤʝʩʠ, ʘ ʪʘʢ ʞʝ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ. ʍʦʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʦʢʘʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ 

ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʜʘʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʥʦʶ ʧʨʠ 

ʥʘʧʠʩʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʳʯʢʦʚʩʢʠʡ ʅ.ʅ, ɻʫʨʴʷʥʦʚ ʖ.ɸ. ʃʝʜʦʚʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ, ʜʦʨʦʛʠ 

ʠ ʧʝʨʝʧʨʘʚʳ 2005: ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʢʫʤ, -260 ʩ. 

2. ʉʦʩʥʦʚʩʢʠʡ ɸ.ɺ. ʍʦʜʘʢʦʚ ɺ.ɻ. ʉʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʥʦʣʠʪʥʦʛʦ ʣʴʜʘ 1991: 

ɹʘʟʘ ʧʘʪʝʥʪʦʚ ʉʉʉʈ. -2 ʩ.  
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ʉɽʂʎʀʗ 

çɹʀʆʊɽʍʅʆʃʆɻʀʀè 

 

ɼʀʅɸʄʀʂɸ ʂʆɸɻʋʃʗʎʀʀ ʄʆʃʆʏʅʓʍ ʉʄɽʉɽʁ ʈɸɿʅʓʄʀ 

ʄʆʃʆʂʆʉɺɽʈʊʓɺɸʖʑʀʄʀ ʌɽʈʄɽʅʊɸʄʀ 

ɼʨʦʛʫʥʦʚʘ ʄʘʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ, 
 ʢʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʠʱʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʊɻʊʋ 

ʈʌ, ʛ. ʊʘʤʙʦʚ 
E-mail: aurelia_auritas@mail.ru 

ɿʶʟʠʥʘ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

 ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʊɻʊʋ 
ʈʌ, ʛ. ʊʘʤʙʦʚ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ 

ʤʦʣʦʯʥʳʭ ʩʤʝʩʝʡ ʠʟ ʢʦʟʴʝʛʦ ʠ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʢʦʘʛʫʣʷʥʪʦʚ ï ʧʝʧʩʠʥʘ ʠ ʭʠʤʦʟʠʥʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʩʤʝʩʴ ʠʟ ʢʦʟʴʝʛʦ ʠ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ, ʚʨʝʤʷ 

ʢʦʘʛʫʣʷʮʠʠ, ʧʝʧʩʠʥ, ʭʠʤʦʟʠʥ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʘʩʴ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʘʩʰʠʨʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʠ ʚʳʧʫʩʢʘ ʠʟ ʥʝʛʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʶʪ ʜʠʝʪʦʣʦʛʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʮʠʦʥʳ ʣʶʜʝʡ, 

ʠʤʝʶʱʠʭ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʩʝʢʨʝʪʘ ʢʦʟʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʡʩʪʚʘʤ ʦʪ ʢʦʨʦʚʴʝʛʦ 

ʠ ʧʨʠʜʘʶʪ ʝʤʫ ʛʠʧʦʘʣʣʝʨʛʝʥʥʳʝ ʧʨʠʟʥʘʢʠ [1]. 

ɺ ʩʳʨʦʜʝʣʠʠ ʠʟʚʝʩʪʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʟʴʝʛʦ 

ʤʦʣʦʢʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʝʛʦ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ 

ʧʨʝʜʤʝʪʦʤ ʥʘʫʯʥʦ - ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʚʪʦʨʘʤʠ ʨʘʙʦʪ [2, 3] ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʚʟʘʠʤʦʩʚʷʟʴ ʩʳʨʦʧʨʠʛʦʜʥʦʩʪʠ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʠ ʚʨʝʤʝʥʠ ʩʚʝʨʪʳʚʘʥʠʷ 
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ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʦʣʦʢʦʩʚʝʨʪʳʚʘʶʱʠʭ ʵʥʟʠʤʦʚ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ 

ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ, ʫʧʣʦʪʥʝʥʠʷ ʩʛʫʩʪʢʘ, ʩʪʝʧʝʥʠ ʦʪʜʝʣʝʥʠʷ ʩʳʚʦʨʦʪʢʠ ʠ ʫʜʝʨʞʘʥʠʷ 

ʞʠʨʘ, ʧʨʦʯʥʦʩʪʠ ʩʳʯʫʞʥʦʛʦ ʩʛʫʩʪʢʘ. ʊʘʢ ʢʘʢ ʩʚʝʨʪʳʚʘʥʠʝ ʤʦʣʦʢʘ ʦʩʥʦʚʥʦʡ 

ʧʨʦʮʝʩʩ ʩʳʨʦʜʝʣʠʷ, ʚʣʠʷʶʱʠʡ ʢʘʢ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʪʘʢ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʦ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʝʞʠʤʦʚ ʵʪʦʛʦ ʵʪʘʧʘ ʚ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ 

ʟʥʘʯʠʤʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʚ ʩʳʨʳ ʜʦʧʫʩʢʘʝʪʩʷ 

ʥʘʨʷʜʫ ʩ ʩʦʟʨʝʚʘʥʠʝʤ, ʜʦʙʘʚʣʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʨʝʣʦʛʦ ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʩʛʫʩʪʢʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʯʥʦʛʦ 

ʞʠʨʘ, ʧʝʨʝʭʦʜʷʱʝʛʦ ʚ ʩʳʚʦʨʦʪʢʫ [4]. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʘ ʠʤʝʥʥʦ: ʧʦʜʙʦʨʘ ʚʠʜʘ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʢʦʘʛʫʣʷʮʠʠ 

ʤʦʣʦʯʥʦʡ ʩʤʝʩʠ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʝʥʠ ʩʳʯʫʞʥʦʡ ʢʦʘʛʫʣʷʮʠʠ 

ʤʦʣʦʯʥʦʡ ʩʤʝʩʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʥʝʡ ʢʦʟʴʝʛʦ ʠ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʤʦʣʦʢʦ ʬʝʨʤʝʨʩʢʦʝ ʦʪ ʢʦʟ ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ 

ʠ ʤʦʣʦʢʦ ʢʦʨʦʚʴʝ ʞʠʨʥʦʩʪʴ 3,8%, ʠʟ ʢʦʪʦʨʦʛʦ ʩʝʧʘʨʠʨʦʚʘʥʠʝʤ ʧʦʣʫʯʘʣʠ ʦʙʨʘʪ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʘʛʫʣʷʥʪʦʚ ʧʨʠʤʝʥʷʣʠ ʩʳʯʫʞʥʳʝ ʬʝʨʤʝʥʪʳ: ʧʝʧʩʠʥ ʢʫʨʠʥʳʡ 

ʩ ʦʙʱʝʡ ʤʦʣʦʢʦʩʚʝʨʪʳʚʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ 100000 ʫʩʣ. ʝʜ./ʛ. ʠ ʭʠʤʦʟʠʥ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʦʙʱʝʡ ʤʦʣʦʢʦʩʚʝʨʪʳʚʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ 

150000 ʫʩʣ. ʝʜ./ʛ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ, ʘ ʪʘʢʞʝ ʝʛʦ ʧʣʦʪʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ ʤʦʣʦʢʘ ʂʣʝʚʝʨ-1ʄ. ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ 

ʘʥʘʣʠʟʘʪʦʨʘ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ. 

ɺ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʙʘ ʤʦʣʦʢʘ ʟʘʣʠʚʘʝʪʩʷ ʚ ʢʶʚʝʪʫ, ʛʜʝ ʦʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʦʜʦʛʨʝʚʘʝʪʩʷ ʜʦ ʜʚʫʭ ʟʘʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʠ ʠʟʤʝʨʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʫʣʴʪʨʘʟʚʫʢʘ 

ʧʨʠ ʢʘʞʜʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨ 

ʚʳʯʠʩʣʷʝʪ ʟʥʘʯʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ, ʙʝʣʢʘ, ʉʆʄʆ ʠ ʧʣʦʪʥʦʩʪʠ ʧʨʦʙʳ [5]. 
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ʈʘʩʯʝʪ ʞʠʨʥʦʩʪʠ ʤʦʣʦʯʥʦʡ ʩʤʝʩʠ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ɹʘʨʢʘʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1): 

˙̎ ̍

 ˓  ̍ ˓̏

˙̍

˓̎̍˓̏

˙̏

˓̍ ˓̎̍
 (1) 

ʛʜʝ: ʄʦ, ʄʥʤ, ʄʤ ï ʤʘʩʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʝʟʞʠʨʝʥʥʦʛʦ, ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ 

ʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ;  

ɾʦ, ɾʥʤ, ɾʤ ï ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʝʟʞʠʨʝʥʥʦʛʦ, 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ [6]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʠʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ 

ʥʘ ʙʳʩʪʨʦʤ ʠʟʤʝʨʝʥʠʠ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ ʥʴʶʪʦʥʦʚʩʢʠʭ ʠʣʠ ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ 

ʢ ʥʠʤ ʞʠʜʢʦʩʪʝʡ ʦʙʲʝʤʦʤ 100 ʩʤį ʯʝʨʝʟ ʪʦʯʥʦ ʢʘʣʠʙʨʦʚʘʥʥʦʝ ʦʪʚʝʨʩʪʠʝ. ʉʢʦʨʦʩʪʴ 

ʢʦʘʛʫʣʷʮʠʠ ʢʘʟʝʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʩʤʝʩʝʡ 32Áʉ 

ʧʨʠ ʚʥʝʩʝʥʠʠ ʨʘʟʥʳʭ ʜʦʟ ʬʝʨʤʝʥʪʘ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ. ʉ ʧʦʤʦʱʴʶ ʚʠʩʢʦʟʠʤʝʪʨʘ ɺɿ ï 

246 ʩ ʩʦʧʣʦʤ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ, ʜʠʘʧʘʟʦʥ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

70-400 ʩ [7]. ʈʘʩʩʯʠʪʳʚʘʣʠ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʢʦʘʛʫʣʷʮʠʠ ʧʦ ʬʦʨʤʫʣʝ (2): 

ὠ , (2) 

ʛʜʝ: ʍ ï ʜʦʟʘ ʬʝʨʤʝʥʪʘ ʚ ʛ; 

t ï ʚʨʝʤʷ ʠʩʪʝʯʝʥʠʷ, ʩ, 

m ï ʤʘʩʩʘ ʤʦʣʦʢʘ, ʛ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʀʟʛʦʪʘʚʣʠʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʩʤʝʩʝʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʣʦʢʘ 

ʢʦʟʳ ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ ʠ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ (ʦʙʨʘʪʘ) ʠ ʫ ʢʘʞʜʦʡ ʦʧʨʝ-

ʜʝʣʷʣʠʩʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘʪʦʨʝ çʂʣʝʚʝʨ ï 1ʄè, 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1. 

ʇʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ ʧʦ ʧʨʠʙʦʨʫ çʂʣʝʚʝʨ 1ʄè 

 

ɺʳʧʦʣʥʠʣʠ ʨʘʩʯʝʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʣʦʯʥʦʡ ʩʤʝʩʠ ʞʠʨʥʦʩʪʴʶ 5,5% ʠʟ ʢʦʟʴʝʛʦ ʠ ʦʙʝʟʞʠʨʝʥʥʦʛʦ 

ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʤʝʪʦʜʦʤ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʠʟʛʦʪʦʚʠʣʠ ʩʤʝʩʠ ʠ ʦʧʨʝʜʝʣʠʣʠ ʚ ʥʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ, ʉʆʄʆ, ʪʝʤʧʝʨʘʪʫʨʫ, ʧʣʦʪʥʦʩʪʴ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʩʤʝʩʝʡ 

 

ʇʦʜʦʛʨʝʚʘʣʠ ʤʦʣʦʯʥʳʝ ʩʤʝʩʠ ʜʦ 32ÁC ʠ ʧʨʦʚʦʜʠʣʠ ʢʦʘʛʫʣʷʮʠʶ ʨʘʟʣʠʯʥʳʤʠ 

ʜʦʟʘʤʠ ʬʝʨʤʝʥʪʦʚ ʧʝʧʩʠʥʘ ʠ ʭʠʤʦʟʠʥʘ, ʦʧʨʝʜʝʣʷʷ ʚʨʝʤʷ ʠʩʪʝʯʝʥʠʷ ʢʘʞʜʦʡ 

ʧʨʦʙʳ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ 

ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʚʝʜʝʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʧʝʧʩʠʥʘ, ʥʘ ʨʠʩʫʥʢʝ 2 - ʭʠʤʦʟʠʥʘ. 

 

                      ʂʦʤʧʦʥʝʥʪ 

 

ʇʦʢʘʟʘʪʝʣʴ 

ʅʝʧʘʩʪʝʨʠʟʦʚʘʥʥʦʝ ʢʦʟʴʝ 

ʤʦʣʦʢʦ 

ʂʦʨʦʚʴʝ ʤʦʣʦʢʦ 

ʜʦ 

ʩʝʧʘʨʠʨʦʚʘʥʠʷ 

ʂʦʨʦʚʴʝ 

ʦʙʝʟʞʠʨʝʥʥʦʝ 

ʤʦʣʦʢʦ 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, % 5,58 3,55 0,93 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, % 4,14 2,70 2,74 

ʉʆʄʆ, % 9,01 7,69 3,39 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 20 20 20 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 1029,73 1026,19 1011,06 

                         ʆʙʨʘʟʝʮ 

 

ʇʦʢʘʟʘʪʝʣʴ 

ʉʤʝʩʴ, ʩʦʜʝʨʞ. 

3,3% ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ 

ʉʤʝʩʴ, ʩʦʜʝʨʞ. 

7,5% ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ 

ʉʤʝʩʴ, ʩʦʜʝʨʞ. 

9,8% ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ 

ʉʤʝʩʴ, ʩʦʜʝʨʞ 

13% ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, % 5,55 5,57 5,56 5,57 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, % 4,23 4,26 4,19 4,08 

ʉʆʄʆ, % 9,34 9,29 9,31 9,22 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 22 22 22 22 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 1029,31 1031,89 1029,64 1030,74 
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ʇʨʠʤʝʯʘʥʠʝ: ʦʙʨʘʟʝʮ 1 ï ʢʦʟʴʝ ʤʦʣʦʢʦ; ʦʙʨʘʟʝʮ 2- ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʘʷ 3,3 % ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ; ʦʙʨʘʟʝʮ 3- ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʘʷ 7,5 % ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ; ʦʙʨʘʟʝʮ 4- ʩʤʝʩʴ, 

ʩʦʜʝʨʞʘʱʘʷ 9,8 % ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ; ʦʙʨʘʟʝʮ 5- ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʘʷ 13,0 % ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ; 

ʈʠʩʫʥʦʢ 1. ʉʢʦʨʦʩʪʴ ʢʦʘʛʫʣʷʮʠʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʦʣʦʯʥʳʭ ʩʤʝʩʝʡ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʚʥʦʩʠʤʦʛʦ ʧʝʧʩʠʥʘ 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ 1, ʜʦʙʘʚʣʝʥʠʝ 3 %...5,5 % ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʢ ʢʦʟʴʝʤʫ 

ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʢʦʘʛʫʣʷʮʠʠ ʤʦʣʦʯʥʦʡ ʩʤʝʩʠ. ɼʦʙʘʚʣʝʥʠʝ 8,5 %é11 % ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ ʢ ʢʦʟʴʝʤʫ ʥʝ ʚʣʠʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʠʤʦ ʥʘ ʩʢʦʨʦʩʪʴ ʢʦʘʛʫʣʷʮʠʠ ʩʤʝʩʠ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʚʥʦʩʠʤʦʛʦ ʬʝʨʤʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ï ʧʝʧʩʠʥʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ 2, ʜʦʙʘʚʣʝʥʠʝ 3,3% ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʢ ʢʦʟʴʝʤʫ 

ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʢʦʘʛʫʣʷʮʠʠ ʩʤʝʩʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ. ɼʦʙʘʚʣʝʥʠʝ 7,5 %é13 % 

ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʢ ʢʦʟʴʝʤʫ ʥʝ ʚʣʠʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʠʤʦ ʥʘ ʩʢʦʨʦʩʪʴ 

ʢʦʘʛʫʣʷʮʠʠ ʩʤʝʩʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʬʝʨʤʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ï ʭʠʤʦʟʠʥʘ. 

 

 

ʇʨʠʤʝʯʘʥʠʝ: ʦʙʨʘʟʝʮ 1 ï ʢʦʟʴʝ ʤʦʣʦʢʦ; ʦʙʨʘʟʝʮ 2- ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʘʷ 3,3 % ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ; ʦʙʨʘʟʝʮ 3- ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʘʷ 7,5 % ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ; ʦʙʨʘʟʝʮ 4- ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʘʷ 

9,8 % ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ; ʦʙʨʘʟʝʮ 5- ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʘʷ 13,0 % ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ 

ʈʠʩʫʥʦʢ 2. ʉʢʦʨʦʩʪʴ ʢʦʘʛʫʣʷʮʠʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʦʣʦʯʥʳʭ ʩʤʝʩʝʡ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʚʥʦʩʠʤʦʛʦ ʭʠʤʦʟʠʥʘ 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩ. 3 ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʥʦʤ ʦʙʲʸʤʝ ʤʦʣʦʢʦ-

ʩʚʝʨʪʳʚʘʶʱʝʛʦ ʧʨʝʧʘʨʘʪʘ ʧʝʧʩʠʥʘ ʚ 50 ʪʳʩ. ʫʩʣ. ʝʜ. ʘʢ. ʢʦʘʛʫʣʷʮʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ, ʢʘʢ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ, ʪʘʢ ʠ ʩʤʝʩʝʚʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʋʤʝʥʴʰʘʷ 

ʜʦʟʫ ʬʝʨʤʝʥʪʘ ʚ 2 ʨʘʟʘ, ʩʢʦʨʦʩʪʴ ʢʦʘʛʫʣʷʮʠʠ ʚ ʩʤʝʩʷʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ ʜʦ 7,5 % ʠʤʝʝʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʟʘʪʝʤ, ʚʳʰʝ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʢʦʘʛʫʣʷʮʠʷ ʤʛʥʦʚʝʥʥʘ. ɼʘʣʴʥʝʡʰʝʝ ʫʤʝʥʴʰʝʥʠʝ ʜʦʟʳ ʬʝʨʤʝʥʪʘ ʚ 10 ʨʘʟ 

ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʚʨʝʤʝʥʠ ʢʦʘʛʫʣʷʮʠʠ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʚ 1,5 ʨʘʟʘ. 

 

 

ʈʠʩʫʥʦʢ 3. ɿʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ ʤʦʣʦʯʥʦʡ ʩʤʝʩʠ  
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ʀʥʪʝʨʧʨʝʪʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩ. 4, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʥʝʩʝʥʠʝ ʜʦʟʳ ʬʝʨʤʝʥʪʘ ʚ 75 ʪʳʩ. ʫʩʣ. ʝʜ. ʠ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ, 37,5 ʪʳʩ. ʫʩʣ. ʝʜ. 

ʩʢʦʨʦʩʪʴ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʦʟʳ 

ʬʝʨʤʝʥʪʘ ʚ 10 ʨʘʟ, ʚʦʟʨʘʩʪʘʝʪ ʠ ʩʢʦʨʦʩʪʴ ʢʦʘʛʫʣʷʮʠʠ ï ʚ 2,5 ʨʘʟʘ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʛʫʩʪʢʘ ʟʘʚʠʩʠʪ ʦʪ ʜʦʟʳ ʬʝʨʤʝʥʪʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʚ ʩʤʝʩʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ 

ʢ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʢʦʘʛʫʣʷʮʠʠ. 
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ʇʘʥʘʩʶʢ ʂʣʘʨʘ ɸʙʜʫʣʛʘʥʠʝʚʥʘ 
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ʈʌ, ʛ. ʆʨʝʥʙʫʨʛ 

 

ʉʦʛʣʘʩʥʦ ʨʘʩʧʦʨʷʞʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 17.11.2008 ʛ.  ̄1662-ʨ ʦʜʥʦʡ 

ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʩʦʟʜʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ [1]. 

ɺ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʣʶʙʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʭʦʜʠʪʩʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʢʘʨʪʘ ʧʘʮʠʝʥʪʘ (ʕʄʂ), ʧʦʩʢʦʣʴʢʫ ʩ ʥʝʡ 

ʨʘʙʦʪʘʝʪ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠ ʠʤʝʥʥʦ 

ʦʥʘ ʧʦʤʦʛʘʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʯʝʩʪʚʝ ʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʠ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʦʮʝʜʫʨʘʭ ʠ ʧʨʠʝʤʘʭ, ʧʨʦʜʝʣʘʥʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʨʘʩʭʦʜʘʭ 

ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʩʣʫʛʠ. ʉʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʇʘʩʧʦʨʪʫ ʧʨʦʝʢʪʘ ʦʪ 25.10.2016 ʛ. 

ʜʦʣʷ ʛʨʘʞʜʘʥ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʚʝʜʝʥʳ ʕʄʂ, ʠʟ ʯʠʩʣʘ ʟʘʩʪʨʘ-

ʭʦʚʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʚ 2018-ʤ ʛʦʜʫ 

ʜʦʣʞʥʘ ʙʳʣʘ ʩʦʩʪʘʚʠʪʴ 100 % [2]. ʉʨʦʢ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣ 

ʟʘʧʣʘʥʠʨʦʚʘʥ ʩ ʦʢʪʷʙʨʷ 2016 ʛʦʜʘ ʧʦ 2025 ʛʦʜ (ʚʢʣʶʯʠʪʝʣʴʥʦ). ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ 
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ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ). ʕʪʠʤ 

ʠ ʦʙʫʩʣʦʚʣʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ɿʀ) ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʦʚʳʝ ʠʣʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ. 

ɺ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʜʣʷ ʵʪʦʛʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

UML ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʥʠʤʠ, ʧʦʢʘʟʳʚʘʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʘʭ. ɼʦ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ. ʆʮʝʥʢʘ ʩʠʪʫʘʮʠʠ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʷʚʣʝʥʠʷ, ʦʮʝʥʢʠ ʠ ʘʥʘʣʠʟʘ ʫʛʨʦʟ. ʊʦʣʴʢʦ ʯʝʪʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟʘʭ ʦʙʲʝʢʪʘʤ ʀɹ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ 

ʘʜʝʢʚʘʪʥʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ. ʄʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʤʝʭʘʥʠʟʤʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʷʟʳʢ ï UML, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ 

ʣʶʙʫʶ ʩʠʩʪʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʠ ʨʘʟʥʳʭ ʘʩʧʝʢʪʦʚ 

ʝʝ ʧʦʚʝʜʝʥʠʷ. ʄʦʜʝʣʠ UML ʧʦʟʚʦʣʷʶʪ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʠ ʧʦʚʝʜʝʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʧʦʤʦʛʘʶʪ ʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ 

ʝʝ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʩʠʩʪʝʤʫ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʚʦʜʠʪ 

ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʫʧʨʦʱʝʥʠʷ [3]. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʛʨʘʤʤ, ʧʦʤʦʛʘʶʱʠʭ 

ʦʩʫʱʝʩʪʚʠʪʴ ʥʘʛʣʷʜʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤ ʧʦ ʩʨʝʜʩʪʚʘʤ ʷʟʳʢʘ UML. ʆʜʥʦʡ 

ʠʟ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ Rational Rose, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠʤ 

ʩʪʘʥʜʘʨʪʦʤ UML ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 1 ʧʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟ ʧʦ ʚʩʝʤ ʘʢʪʠʚʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʧʦ ʚʩʝʤ ʠʩʪʦʯʥʠʢʘʤ ʫʛʨʦʟ. ʈʝʘʣʠʟʘʮʠʶ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʫʛʨʦʟ ʤʦʞʥʦ 

ʨʘʩʢʨʳʪʴ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʨ ʨʝʘʣʠ-

ʟʘʮʠʠ ʫʛʨʦʟʳ çʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭè, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʩʠʩʪʝʤʳ, ʦʩʫʱʝʩʪʚʠʚʰʠʡ ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ, ʤʦʞʝʪ ʫʜʘʣʠʪʴ ʣʶʙʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʜʘʥʥʳʝ (ʇɼʥ), ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʝʤʫ ʠʥʪʝʨʬʝʡʩʦʤ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩ. 2. 
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ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʤʦʜʝʣʴ ʫʛʨʦʟ) 

 

 

ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʨʝʘʣʠʟʘʮʠʷ ʫʛʨʦʟʳ 

çʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʫʜʘʣʝʥʠʝ ʇɼʥè 

 

ʉ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ ʕʄʂ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʛʨʘʤʦʪʥʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʥʘ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʦʣʝʡ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʠ ʢʘʪʝʛʦʨʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʫʯʝʪʘ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʕʄʂ ʄʘʨʠʠ ʇʝʪʨʦʚʥʳ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʢʦʤʧʦʟʠʮʠʠ: 

1) ʦʙʨʘʱʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʆʈɺʀ ʢ ʩʚʦʝʤʫ ʫʯʘʩʪʢʦʚʦʤʫ ʪʝʨʘʧʝʚʪʫ; 

2) ʢʦʥʩʫʣʴʪʘʮʠʷ ʧʩʠʭʠʘʪʨʘ ʚ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʩʪʘʮʠʦʥʘʨʘ 

ʧʦ ʧʦʚʦʜʫ ʛʘʣʣʶʮʠʥʘʮʠʡ; 

3) ʨʝʟʫʣʴʪʘʪ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʢʦʞʥʦ-ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʦʤ ʜʠʩʧʘʥʩʝʨʝ 

(ʂɺɼ), ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʩʦʨʠʘʟ; 

4) ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʥʘ ɺʀʏ. 
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ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʢʦʤʧʦʟʠʮʠʡ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ. ʇʨʠʤʝʨ: ʜʦʧʫʩʪʠʤ, ʯʪʦ ʀʚʘʥ ʨʘʙʦʪʘʝʪ ʚ ʂɺɼ. ʆʥ ʤʦʞʝʪ ʠʤʝʪʴ ʨʦʣʴ 

ʜʦʚʝʨʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂɺɼ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʪʴ ʜʦʩʪʫʧ ʢʦ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʜʘʥʥʦʛʦ ʜʠʩʧʘʥʩʝʨʘ. 

ʆʜʥʘʢʦ ʦʥ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʠʤ ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʦʤ ʂɺɼ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, 

ʩʣʝʜʫʝʪ ʝʛʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʢʨʫʛʘ ʣʠʮ, ʢʦʪʦʨʳʤ ʜʦʩʪʫʧʝʥ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ 

ʥʘ ɺʀʏ, ʠ ʧʦʵʪʦʤʫ ʦʥ ʤʦʞʝʪ ʚʠʜʝʪʴ ʪʦʣʴʢʦ ʜʚʝ ʢʦʤʧʦʟʠʮʠʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʳ ʄʘʨʠʠ (ʨʠʩ. 3). 

 

 

ʈʠʩʫʥʦʢ 3. ɼʠʘʛʨʘʤʤʘ ʧʨʝʮʝʜʝʥʪʦʚ ʜʣʷ ʧʨʦʮʝʩʩʘ ʜʦʩʪʫʧʘ  

ʢ ʜʘʥʥʳʤ ʧʘʮʠʝʥʪʘ 
 

ʃʠʮʘʤʠ, ʟʘʧʨʘʰʠʚʘʶʱʠʤʠ ʕʄʂ, ʧʦʣʫʯʘʶʱʠʤʠ ʕʄʂ ʠ ʘʥʘʣʠʟʠʨʫʶʱʠʤʠ 

ʞʫʨʥʘʣ ʜʦʩʪʫʧʘ, ʤʦʛʫʪ ʙʳʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʧʘʮʠʝʥʪ, ʝʛʦ ʧʦʣʥʦʤʦʯʥʳʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʠʣʠ ʜʨʫʛʘʷ ʩʪʦʨʦʥʘ, ʥʘʜʝʣʝʥʥʘʷ ʜʦʩʪʘʪʦʯʥʳʤʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ 

ʢ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ [4]. ʉʦʜʝʨʞʘʥʠʝ ʚʳʧʠʩʢʠ ʜʦʣʞʥʦ ʬʠʣʴʪʨʦʚʘʪʴʩʷ 

ʚ ʮʝʣʷʭ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʩʢʨʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʚʠʣʝʛʠʡ 

ʝʝ ʧʦʣʫʯʘʪʝʣʷ. ʆʩʥʦʚʥʳʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʕʄʂ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 4. 

ʆʙʝʟʣʠʯʠʚʘʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ï ʜʝʡʩʪʚʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʢʦʥʢʨʝʪʥʦʤʫ ʩʫʙʲʝʢʪʫ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 
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ʈʠʩʫʥʦʢ 4. ʆʩʥʦʚʥʳʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ,  

ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʆʙʝʟʣʠʯʠʚʘʥʠʝ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʥʘ ʟʘʱʠʪʫ ʛʨʘʞʜʘʥ ʦʪ ʨʠʩʢʘ ʧʨʠʯʠʥʝʥʠʷ ʠʤ ʚʨʝʜʘ ʚ ʩʣʫʯʘʝ ʫʪʝʯʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʠ ʧʦʧʘʜʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʨʫʢʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. ʅʘ ʨʠʩ. 5 ʦʪʦʙʨʘʞʝʥʳ 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʧʦʣʠʢʣʠʥʠʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ 

ʦʙʝʟʣʠʯʠʚʘʥʠʷ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʕʄʂ ʠ ʩʦʟʜʘʥʠʷ ʠʭ ʢʦʧʠʡ ʥʘ ʨʝʟʝʨʚʥʦʤ 

ʩʝʨʚʝʨʝ. 
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ʈʠʩʫʥʦʢ 5. ɼʠʘʛʨʘʤʤʘ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʦʣʠʢʣʠʥʠʢʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚʘʨʠʘʥʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʜʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʕʄʂ ʩʨʝʜʩʪʚʘʤʠ UML. 
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4. ɻʆʉʊ ʈ 54472-2011/ISO/TS 13606-4:2009 çʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʟʜʦʨʦʚʴʷ. 

ʇʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʨʪ. ʏʘʩʪʴ 4. ɹʝʟʦʧʘʩʥʦʩʪʴè. ï 

URL: http://docs.cntd.ru/document/1200094217 (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.05.2019). 
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ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ 

ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ ɺ ʇʈʆʄʓʐʃɽʅʅʆʄ ʉɽɻʄɽʅʊɽ 

ɺʦʨʦʙʴʝʚʘ ʀʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ 

ʩʪʫʜʝʥʪ, ʢʘʬʝʜʨʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 
 ʄʀʈʕɸ - ʈʦʩʩʠʡʩʢʠʡ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, 

ʈʌ, ʛ. ʄʦʩʢʚʘ 
E-mail: irina2803v@mail.ru 

ʉʘʟʦʥʦʚ ɸʣʝʢʩʝʡ ʀʚʘʥʦʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʠʥʩʪʠʪʫʪ ʢʠʙʝʨʥʝʪʠʢʠ,  
ʄʀʈʕɸ - ʈʦʩʩʠʡʩʢʠʡ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, 

ʈʌ, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɸʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (ɸʉʋ ʊʇ) ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʩʝʛʤʝʥʪʝ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʡ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʪʝʯʢʦʡ, 

ʧʦʪʝʨʝʡ ʠʣʠ ʧʦʨʯʝʡ ʠʥʬʦʨʤʘʮʠʠ. ɸʉʋ ʊʇ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ. ɺʘʞʥʦ ʝʱʸ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʮʝʥʠʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʚʦʟʤʦʞʥʳʤ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ɸʉʋ ʊʇ. ʅʘʨʫʰʝʥʠʷ ʚ ʨʘʙʦʪʝ 

ɸʉʋ ʊʇ, ʚʳʟʚʘʥʥʳʝ ʢʘʢ ʚʥʝʰʥʠʤ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢʘʢ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʙʦʶ ʚ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʠ ʢ ʧʦʣʥʦʡ 

ʦʩʪʘʥʦʚʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʝʟʫʣʴʪʘʪ ʧʦʜʦʙʥʳʭ ʩʙʦʝʚ 

ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʙʳʪʢʘʤ, ʥʦ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʢʘʪʘʩʪʨʦ-

ʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʘʢ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ 

(ʚ ʩʣʫʯʘʝ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ). ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʉʋ ʊʇ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ ʩʪʦʠʪ ʧʝʨʝʜ 

ʢʘʞʜʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ ɸʉʋ ʊʇ, ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʧʝʨʝʜ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ɸʉʋ ʊʇ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʝʪʠ. 
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ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʘ ʚʩʝʤʠ ʚʥʝʰʥʠʤʠ ʫʛʨʦʟʘʤʠ 

ɸʉʋ ʊʇ ʩʪʦʠʪ ʮʝʣʳʡ ʨʷʜ ʪʨʫʜʦʝʤʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟʠʨʫʷ ʩʦʚʨʝʤʝʥʥʳʝ ʢʠʙʝʨʘʪʘʢʠ 

ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ 

ʩʪʨʦʷʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. ʀʤʝʥʥʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʣʘʙʳʤ ʟʚʝʥʦʤ ʚ ʩʠʩʪʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʩʪʝʨʝʦʪʠʧ, ʯʪʦ ʥʘ ʢʨʠʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʟʦʣʠʨʦʚʘʥʘ. ʆʜʥʘʢʦ, 

ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʳʭ ʘʫʜʠʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʤʝʨʳ 

ʦʙʨʘʪʥʦʛʦ. ʅʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʠʥʪʝʨʥʝʪʘ ʚ ʩʝʛʤʝʥʪʘʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ. 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʩʝʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ɸʉʋ ʊʇ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʩʝʪʴ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʮʝʣʦʡ ʩʠʩʪʝʤʳ. ʆʥʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʘ ʩ ʩʝʪʴʶ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʩʦʝʜʠʥʝʥʘ 

ʩ ʠʥʪʝʨʥʝʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʥʳʭ ʨʘʙʦʪ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʘʚʱʠʢʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɸʉʋ ʊʇ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʧʦʩʪʘʚʣʷʷ 

ʩʚʦʡ ʧʨʦʜʫʢʪ, ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʛʦʚʦʨʘ ʥʘ ʧʦʩʪʘʚʢʫ ʚʢʣʶʯʘʶʪ ʧʫʥʢʪ 

ʦʙ ʫʜʘʣʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʠ ʫʜʘʣʝʥʥʦʤ ʜʦʩʪʫʧʝ ʢ ʧʨʦʜʘʥʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʙʝʩʧʝʯʠʪʴ ʣʠʙʦ deal-up ʩʦʝʜʠʥʝʥʠʝ (ʩʝʨʚʠʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨʫ, ʠʩʧʦʣʴʟʫʷ 

ʤʦʜʝʤ ʠ ʪʝʣʝʬʦʥʥʫʶ ʩʝʪʴ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʜʨʫʛʦʤʫ 

ʢʦʤʧʴʶʪʝʨʫ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʝʘʥʩʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ) ʯʝʨʝʟ ʤʦʜʝʤʳ ʠʣʠ 

ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʳʯʥʦʝ ʀʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʝ. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʙʦʣʴʰʠʥʩʪʚʦ ʫʛʨʦʟ ʜʣʷ ɸʉʋ ʊʇ ð ɻ ʪʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʠʟʚʥʝ 

(ʚʥʝʰʥʠʡ ʭʘʢʝʨ ʠʣʠ ʚʠʨʫʩʦʧʠʩʘʪʝʣʴ), ʘ ʥʝ ʠʟʥʫʪʨʠ. ʏʠʩʪʦ ʣʦʢʘʣʴʥʳʭ ʠʥʮʠʜʝʥʪʦʚ 

(ʢʦʛʜʘ ʜʦʩʪʫʧ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʥʫʪʨʠ ʩʦ ʩʪʦʨʦʥʳ ʦʧʝʨʘʪʦʨʘ, ʣʠʙʦ ʩʦ ʩʪʦʨʦʥʳ 

ʙʠʟʥʝʩ ʩʝʪʠ) ʧʨʦʠʩʭʦʜʠʪ ʢʫʜʘ ʤʝʥʴʰʝ. ʆʜʥʘʢʦ ʥʝ ʥʫʞʥʦ ʠʩʢʣʶʯʘʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ (ʫʚʦʣʝʥʥʳʡ ʨʘʙʦʪʥʠʢ, ʩʚʦʜʷʱʠʡ ʩʯʝʪʳ 

ʩ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʧʦʜʢʫʧ ʩʦʪʨʫʜʥʠʢʘ ʠ ʜʨʫʛʠʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʬʘʢʪʦʨʳ). 

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʥʝʰʥʝʡ ʫʛʨʦʟʳ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʩʮʝʥʘʨʠʡ. ʉʥʘʯʘʣʘ 
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ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɿʘʪʝʤ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ 

ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʠʣʠ ʩʩʳʣʢʦʡ ʥʘ ʩʘʡʪ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʘʜʨʝʩ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʶ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʢʣʠʢʥʫʚ ʧʦ ʩʩʳʣʢʝ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ 

ʥʘʧʨʘʚʣʷʝʪ ʥʠʯʝʛʦ ʥʝ ʧʦʜʦʟʨʝʚʘʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʬʘʣʴʰʠʚʳʡ ʩʘʡʪ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʚʧʦʣʥʝ ʣʝʛʠʪʠʤʥʳʡ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʢʦʤʧʴʶʪʝʨʦʤ ʞʝʨʪʚʳ. ɿʘʯʘʩʪʫʶ, ʥʘʩʪʨʦʡʢʠ ʙʨʘʫʟʝʨʘ ʪʦʣʴʢʦ ʦʙʣʝʛʯʘʶʪ 

ʟʘʨʘʞʝʥʠʝ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʟʨʝʰʘʷ ʟʘʧʫʩʢʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʬʘʡʣʳ ʠʣʠ ʢʦʥʪʝʥʪ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʟʘʛʨʫʟʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ). ʇʦʩʣʝ ʚʟʣʦʤʘ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ 

ʩʢʘʯʠʚʘʝʪʩʷ ʙʘʟʘ ʭʝʰʝʡ ʧʘʨʦʣʝʡ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʙʳʯʥʦʡ ʰʠʬʨʫʶʱʝʡ 

ʬʫʥʢʮʠʝʡ ʠ ʭʝʰ-ʬʫʥʢʮʠʝʡ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʣʝʜʥʷʷ ʥʝ ʠʤʝʝʪ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʰʠʬʨʦʚʘʥʠʷ ʜʚʫʭ ʧʘʨʦʣʝʡ, 

ʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʘʨʦʣʴ ʧʦ ʝʛʦ ʰʠʬʨʦʚʘʥʥʦʤʫ ʚʠʜʫ ʦʙʨʘʪʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ, ʢʨʦʤʝ ʧʝʨʝʙʦʨʘ ʚʩʝʭ ʧʘʨʦʣʝʡ ʠ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʭʝʰʝʡ. 

ɼʘʣʝʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʜʙʦʨʘ ʧʘʨʦʣʝʡ ʠ ʫʞʝ, ʦʙʣʘʜʘʷ ʣʦʛʠʥʦʤ ʠ 

ʧʘʨʦʣʝʤ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʩʝʛʤʝʥʪʫ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʥʝʩʝʥʠʝʤ ʫʱʝʨʙʘ ʜʣʷ ʢʦʤʧʘʥʠʠ. 

ʅʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʟʘʨʘʞʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʤ ʢʦʜʦʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ 

ʥʦʚʘʷ ʧʨʦʰʠʚʢʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʠʣʠ ʢʘʢʠʭ-ʪʦ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʊʇ. 

ʉʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʘʷ ʧʫʙʣʠʯʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʢʠʙʝʨʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʕʪʦ ʙʘʟʘ RISI, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ɸʕʉ "Davis-Besse" ʚ ʉʐɸ ʙʳʣʘ ʟʘʨʘʞʝʥʘ ʯʝʨʚʝʤ MS SQL 

Server 2000. ʀʥʬʝʢʮʠʷ ʚʳʟʚʘʣʘ ʧʝʨʝʛʨʫʟʢʫ ʜʘʥʥʳʭ ʚ ʩʝʪʠ ʠ ʚʳʚʝʣʘ ʝʝ ʠʟ ʩʪʨʦʷ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʘʪʦʤʥʳʡ ʨʝʘʢʪʦʨ ʧʨʠʰʣʦʩʴ ʦʩʪʘʥʦʚʠʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʥʝ ʧʨʦʠʟʦʰʣʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ. 

ʅʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ Aramco ʟʘʷʚʠʣʘ, ʯʪʦ ʢʠʙʝʨʘʪʘʢʘ ʧʦʚʨʝʜʠʣʘ ʦʢʦʣʦ 

30000 ʢʦʤʧʴʶʪʝʨʦʚ. ɸʪʘʢʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʝʢʨʘʱʝʥʠʝ ʜʦʙʳʯʠ ʥʝʬʪʠ 

ʠ ʛʘʟʘ ʚ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ. ʂʦʤʧʘʥʠʷ ʟʘʢʨʳʣʘ ʩʚʦʶ ʦʩʥʦʚʥʫʶ ʚʥʫʪʨʝʥʥʶʶ 

ʩʝʪʴ ʙʦʣʝʝ ʯʝʤ ʥʘ ʥʝʜʝʣʶ. ʂʦʤʧʴʶʪʝʨʥʳʡ ʚʠʨʫʩ, Shamoon, ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ 

ʧʦ ʩʝʪʠ ʠ ʩʪʝʨ ʞʝʩʪʢʠʝ ʜʠʩʢʠ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʋʛʨʦʟʘ ʜʣʷ ɸʉʋ ʊʇ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʩʦʚʝʨʰʝʥʥʦ ʧʦ-ʨʘʟʥʦʤʫ. ʏʝʨʝʟ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʯʝʨʝʟ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʦʧʝʨʘʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʯʝʨʝʟ ʦʙʳʯʥʳʡ ʚʨʝʜʦʥʦʩʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ 

ʥʘʨʫʰʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʥʝʩʝʥʠʶ ʫʱʝʨʙʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʩʘʤʠ ʫʛʨʦʟʳ ʤʦʛʫʪ ʧʨʝʩʣʝ-

ʜʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ, ʪʘʢʠʝ ʢʘʢ: ʧʨʦʩʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʫʪʝʯʢʘ ʜʘʥʥʳʭ ʦ ʣʦʛʠʢʝ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʭʚʘʪ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʚʳʚʦʜ 

ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ. ʜ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ, ʪʘʢʠʤ ʢʘʢ: ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ, ʩʨʳʚ ʩʨʦʢʦʚ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ, 

ʟʘʤʝʥʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʪʝʨʷʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʪʝʨʷ 

ʢʣʠʝʥʪʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ ʠʣʠ ʫʛʨʦʟʘ ʟʜʦʨʦʚʴʶ ʧʝʨʩʦʥʘʣʘ ʠ ʪ. ʜ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʂʘʞʜʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ɸʉʋ ʊʇ, ʦʙʷʟʘʥʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʚʦʶ ʧʦʣʠʪʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʠ ʣʠʢʚʠʜʘʮʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ. ʇʦʜ ʧʦʣʠʪʠʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʥʠʤʘʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʦʜʠʥ ʜʦʢʫʤʝʥʪ ʩʘʤʦʛʦ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, 

ʦʧʠʩʳʚʘʶʱʠʡ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʜʘʥʥʦʤ ʣʦʢʘʣʴʥʦʤ ʘʢʪʝ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʠ ʦʙʲʝʢʪʳ 

ʟʘʱʠʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʫʛʨʦʟ, ʚʳʷʚʣʷʶʪʩʷ ʠʭ ʠʩʪʦʯʥʠʢʠ 

ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʤʝʨʳ ʟʘʱʠʪʳ ʦʪ ʥʠʭ. 
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʝʡ ʚ ʈʦʩʩʠʠ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʦ. ʇʨʠʢʘʟ ʌʉʊʕʂ ˉ 31 ʦʪ 14 ʤʘʨʪʘ 2014 ʛʦʜʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʟʘʱʠʪʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʝʡ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ 

ʧʨʠʢʘʟʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ɸʉʋ ʊʇ, ʮʝʣʦʩʪʥʦʩʪʴ 

ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ɺʩʝ ʤʝʨʳ ʟʘʱʠʪʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ 

ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ, ʥʝ ʜʦʣʞʥʳ ʦʢʘʟʳʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʰʪʘʪʥʳʡ 

ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɸʉʋ ʊʇ. 

ʉʝʛʦʜʥʷ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʟʘʱʠʪʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʠʣʠ ʟʦʥʠʨʦʚʘʥʠʝ, ʢʦʛʜʘ ʩʝʪʴ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʙʣʦʢʠ. ʋ ʢʘʞʜʦʛʦ 

ʠʟ ʪʘʢʦʛʦ ʨʦʜʘ ʙʣʦʢʦʚ ʩʚʦʷ ʤʦʜʝʣʴ ʫʛʨʦʟ ʠ ʩʚʦʠ ʤʝʪʦʜʳ ʟʘʱʠʪʳ. ʅʘʧʨʠʤʝʨ, 

ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʢʦʥʪʨʦʣʣʝʨʳ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʜʘʪʯʠʢʠ, ʩʝʥʩʦʨʳ, ʚʝʥʪʠʣʠ, ʨʦʙʦʪʳ ʠ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʧʘʩʩʠʚʥʘʷ ʟʘʱʠʪʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʝ ʥʘʨʫʰʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʜʝʤʠʣʠʪʘʨʠʟʦʚʘʥʥʦʡ 

ʟʦʥʝ (ʩʝʛʤʝʥʪ ʩʝʪʠ, ʩʦʜʝʨʞʘʱʠʡ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʩʝʨʚʠʩʳ ʠ ʦʪʜʝʣʷʶʱʠʡ 

ʠʭ ʦʪ ʯʘʩʪʥʳʭ) ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʫʞʝ ʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ, ʙʘʟʠʨʫʶʱʝʡʩʷ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ. ʎʝʣʴ ʜʝʤʠʣʠʪʘʨʠʟʦʚʘʥʥʦʡ 

ʟʦʥʳ (ɼʄɿ) - ʜʦʙʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʱʝʨʙ ʚ ʩʣʫʯʘʝ ʘʪʘʢʠ ʥʘ ʦʜʠʥ ʠʟ ʦʙʱʝʜʦʩʪʫʧʥʳʭ 

ʩʝʨʚʠʩʦʚ. ʅʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ, ʛʜʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʘʩʩʠʚʥʘʷ ʟʘʱʠʪʘ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʨʛʘʥʠʟʫʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʠʩʭʦʜʷʱʝʛʦ, ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ 

ʠ ʘʪʘʢ, ʘ ʨʝʰʝʥʠʝ ʧʦ ʙʣʦʢʠʨʦʚʘʥʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʘʪʘʢ ʧʨʠʥʠʤʘʝʪ ʫʞʝ ʢʦʥʢʨʝʪʥʦ 

ʩʦʪʨʫʜʥʠʢ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʣʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ. 

ʈʘʟʫʤʝʝʪʩʷ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʠʤ 

ʤʠʨʦʤ. ʀ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʥʝʦʙʭʦʜʠʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ, 

ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ, ʢʦʪʦʨʳʡ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʩʚʦʠʤ ʦʪʜʝʣʴʥʳʤ ʩʝʛʤʝʥʪʦʤ. 

ʏʝʨʝʟ ʥʝʛʦ ʤʦʞʥʦ ʧʨʦʧʫʩʢʘʪʴ ʠʣʠ ʙʣʦʢʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʧʦʣʫʯʘʪʴ ʠʣʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʨʦʪʦʢʦʣʳ, ʨʘʟʤʝʨʳ ʧʘʢʝʪʦʚ, ʚʨʝʤʷ, ʚ ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʪʦʪ 
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ʠʣʠ ʠʥʦʡ ʪʨʘʬʠʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʤʠʣʠʪʘʨʠʟʦʚʘʥʥʘʷ ʟʦʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ 

ʚ ʙʫʬʝʨʥʫʶ ʟʦʥʫ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʢʪʠʚʥʘʷ ʟʘʱʠʪʘ 

ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʠʟ ʚʥʝʰʥʝʛʦ ʤʠʨʘ 

ʚ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʝʛʤʝʥʪ ʢʘʢʠʭ-ʣʠʙʦ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʠʣʠ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. 

ʉʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ, ʥʝʩʦʤʥʝʥʥʦ, 

ʩʪʦʷʪ ʤʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʦʩʪʫʧ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʝʛʤʝʥʪʘʮʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʷʭ (ʨʠʩ.1). ʄʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳ (ʄʉʕ) 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʡ ʣʠʥʠʠ ʟʘʱʠʪʳ ʩʝʪʝʡ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʙʘʨʴʝʨʘʤʠ 

ʤʝʞʜʫ ʟʘʱʠʱʝʥʥʳʤʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʩʝʪʷʤʠ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʜʦʚʝʨʷʪʴ, ʠ ʥʝʥʘʜʝʞʥʳʤʠ ʚʥʝʰʥʠʤʠ ʩʝʪʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʀʥʪʝʨʥʝʪ. ʄʉʕ - 

ʫʩʪʨʦʡʩʪʚʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʦʥʠʪʦʨʠʥʛ 

ʚʭʦʜʷʱʝʛʦ ʠ ʠʩʭʦʜʷʱʝʛʦ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʥʘʙʦʨʘ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ: ʧʨʦʧʫʩʪʠʪʴ ʠʣʠ ʙʣʦʢʠʨʦʚʘʪʴ 

ʢʦʥʢʨʝʪʥʳʡ ʪʨʘʬʠʢ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʳʭ ʨʝʰʝʥʠʡ - ʥʝ ʜʘʪʴ ʚʨʝʜʦʥʦʩʥʦʤʫ 

ʢʦʜʫ ʠʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʧʨʦʥʠʢʥʫʪʴ ʚ ʧʨʦʤʳʰʣʝʥʥʳʡ ʟʘʱʠʱʘʝʤʳʡ ʩʝʛʤʝʥʪ, 

ʠ ʥʝ ʥʘʨʫʰʘʪʴ ʨʘʙʦʪʫ ʵʪʦʛʦ ʩʘʤʦʛʦ ʩʝʛʤʝʥʪʘ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʥʠʤʘʶʪ 

ʚʪʦʨʦʝ ʤʝʩʪʦ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʧʦʥʠʤʘʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʪʦʢʦʣʳ Modbus 

(ʦʪʢʨʳʪʳʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʧʨʦʪʦʢʦʣ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʨʭʠʪʝʢʪʫʨʝ ʚʝʜʫʱʠʡ-

ʚʝʜʦʤʳʡ), DNP3 (Distributed Network Protocol ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ɸʉʋ ʊʇ), GOOSE ʠ ʜʨ., ʠ ʫʤʝʶʪ 

ʨʘʟʙʠʨʘʪʴ, ʬʠʣʴʪʨʦʚʘʪʴ ʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʘʪʘʢʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʫʷʟʚʠʤʦʩʪʠ 

ʥʘ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ. 

Application Whitelisting (ʩʨʝʜʩʪʚʘ ʩʦʟʜʘʥʠʷ ʟʘʤʢʥʫʪʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ) 

ʩʪʦʷʪ ʫʞʝ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ. ʀʭ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ - ʩʦʟʜʘʥʠʝ ʙʝʣʳʭ ʩʧʠʩʢʦʚ 

ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʨʝʰʝʥʦ ʟʘʧʫʩʢʘʪʴ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʯʘʩʪʷʭ ʫʟʣʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ, ʥʘ ʦʧʝʨʘʪʦʨʩʢʠʭ ʤʘʰʠʥʘʭ HMI (Human-Machine Interface), 

ʥʘ ʩʝʨʚʝʨʘʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʪ. ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʠʥʠʮʠʠʨʫʶʪ ʟʘʧʫʩʢ ʩʨʝʜʩʪʚ 

ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʣʦʛʦ ʩʧʠʩʢʘ ʨʘʟʨʝʰʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʙʦʪʳ ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ 
 

ʊʘʢʞʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩʝʨʚʠʩʥʳʭ ʩʣʫʞʙ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʪʜʝʣʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ VPN ʢʘʥʘʣ (Virtual Private Network ð 

ʚʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʥʘʷ ʩʝʪʴ) ʜʣʷ ʟʘʱʠʪʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ (ʨʠʩ. 2). ʊʨʝʙʫʝʪʩʷ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʝʩʩʠʡ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʧʫʩʪʠʪʴ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʙʥʘʨʫʞʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ ʠ ʚʪʦʨʞʝʥʠʡ 

ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʜʝʣʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʨʘʟʨʝʰʝʥʥʦʛʦ ʥʘ ʤʝʞʩʝʪʝʚʦʤ 

ʵʢʨʘʥʝ ʪʨʘʬʠʢʝ ʠ ʪ. ʜ. ʕʪʦ ʮʝʣʳʡ ʥʘʙʦʨ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʡ ʚ ʠʪʦʛʝ ʧʦʚʳʰʘʝʪ 

ʟʘʱʠʱʝʥʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ. 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʨʘʙʦʪʳ VPN-ʰʠʬʨʦʚʘʥʠʷ 
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ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʯʝʪʢʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ, 

ʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʥʦʨʤʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʘ ʯʪʦ ʪʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʘʥʦʤʘʣʴʥʦʝ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ ʧʦʣʥʦʮʝʥʥʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʦʝ ʨʝʰʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʭʦʜʠʪ ʢ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 

ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʟʘʜʝʨʞʢʘʤ, ʜʣʠʥʘʤ ʠ ʨʘʟʤʝʨʘʤ ʧʘʢʝʪʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ 

ʦʪ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʮʝʥʪʨ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʷʭ, ʢʘʢ ʠ ʚ ʣʶʙʳʭ ʜʨʫʛʠʭ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ 

ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʙʦʪʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʝʪʝʡ. ɺʘʞʥʦ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʦʙʫʯʝʥʠʝ ʨʷʜʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʟʥʘʥʠʡ ʧʦ ʦʩʥʦʚʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʜʥʠʤ 

ʠʟ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʠʥʩʘʡʜʝʨʩʢʠʤʠ ʫʛʨʦʟʘʤʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ 

ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʘʢʢʘʫʥʪʦʚ. ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʦʡ 

ʤʦʜʝʣʴʶ ʧʦʚʝʜʝʥʠʷ: ʩʢʦʨʦʩʪʴ ʥʘʙʦʨʘ ʪʝʢʩʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʛʨʘʤʤʳ, ʚʨʝʤʷ 

ʨʘʙʦʪʳ ʠ ʪ. ʜ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ ʧʦʤʦʞʝʪ 

ʚʦʚʨʝʤʷ ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʫʛʨʦʟʳ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʳʡ ʜʦʩʪʫʧ ʜʣʷ ʣʦʢʘʣʴʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʥʪʨʦʣʣʝʨʘʤ, 

ʢ ʩʝʨʚʝʨʘʤ, ʭʨʘʥʷʱʠʤ ʠʣʠ ʩʦʟʜʘʶʱʠʤ ʣʦʛʠʢʫ ʨʘʙʦʪʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢ ʩʝʨʚʝʨʘʤ ʙʘʟ ʜʘʥʥʳʭ ʠ ʪ. ʜ. ʇʝʨʚʦʩʪʝʧʝʥʥʳʝ 

ʟʘʜʘʯʠ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʢʦʥʪʨʦʣʝ ʜʦʩʪʫʧʘ ʠ ʧʨʦʬʠʣʠʨʦʚʘʥʠʠ 

ʫʩʪʨʦʡʩʪʚ. ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ Network Admission 

Control, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʩʚʦʠʭ 

ʠ ʯʫʞʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʩʪʨʦʡʩʪʚ ʢ ʨʘʟʣʠʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʩʝʛʤʝʥʪʘ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʭ ʨʘʩʧʦʟʥʘʝʪ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʣʠʪʠʢ ʣʠʙʦ ʨʘʟʨʝʰʘʝʪ, ʣʠʙʦ ʟʘʧʨʝʱʘʝʪ ʜʦʩʪʫʧ. 

ʇʦʤʠʤʦ ʢʦʥʪʨʦʣʷ ʣʦʢʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʧʨʦʚʦʜʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ 

ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʧʨʦ ʢʦʥʪʨʦʣʴ ʙʝʩʧʨʦʚʦʜʥʳʭ ʧʦʜʢʣʶʯʝʥʠʡ, ʪʘʢ ʢʘʢ ʥʘ ʤʥʦʛʠʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
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ʆʜʥʠʤ ʠʟ ʠʥʪʝʨʝʩʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʦʟʤʦʞʥʦʛʦ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ (Intrusion 

Detection System - IDS) ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʠʣʠ ʘʧʧʘʨʘʪʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʪʨʘʬʠʢ ʩʝʪʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʧʦʧʳʪʦʢ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʟʘʱʠʱʘʝʤʳʡ ʩʝʛʤʝʥʪ. ʉʠʩʪʝʤʘ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ 

ʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʥʘ ʩʚʦʡ ʘʥʘʣʠʟʘʪʦʨ, ʦʪʩʣʝʞʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʦʪʜʝʣʴʥʳʭ 

ʩʝʨʚʝʨʥʳʭ ʤʘʰʠʥ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʷʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʬʘʡʣʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʚʘʨʠʘʥʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʩʠʛʥʘʪʫʨ). ʉʠʩʪʝʤʘ ʩʨʘʚʥʠʚʘʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʦ ʩʚʦʝʡ ʙʘʟʦʡ 

ʦʩʥʦʚʥʳʭ ʤʘʨʢʝʨʦʚ ʚʝʢʪʦʨʦʚ ʘʪʘʢ, ʠ, ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢʠ, ʦʧʦʚʝʱʘʝʪ 

ʦʙ ɻ ʪʦʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʆʜʥʘʢʦ, ʫ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʫʱʝʩʪʚʫʝʪ ʚʝʩʦʤʳʡ ʥʝʜʦʩʪʘʪʦʢ - 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ. ʏʪʦʙʳ ʦʩʪʘʪʴʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤ, ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʜʦʩʪʘʪʦʯʥʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʪʴ ʚʝʢʪʦʨ ʘʪʘʢʠ. 

ɺʪʦʨʦʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʘʥʦʤʘʣʠʡ. ʉʠʩʪʝʤʘ ʚ ʪʝʯʝʥʠʝ 

ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʘʥʘʣʠʟʠʨʫʝʪ ʪʨʘʬʠʢ ʠ ʩʦʟʜʘʝʪ ʝʛʦ ʤʦʜʝʣʴ. ɼʘʣʝʝ ʚʩʝ ʜʘʥʥʳʝ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʵʪʦʡ ʤʦʜʝʣʴʶ ʠ, ʚ ʩʣʫʯʘʝ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ ʩʠʩʪʝʤʘ 

ʦʧʦʚʝʱʘʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʫ ʵʪʦʛʦ ʤʝʪʦʜʘ ʪʦʞʝ ʝʩʪʴ ʩʚʦʠ 

ʥʝʜʦʩʪʘʪʢʠ. ɺʦ-ʧʝʨʚʳʭ ï ʵʪʦ ʠʟʤʝʥʷʝʤʦʩʪʴ ʤʦʜʝʣʠ, ʪʦ ʝʩʪʴ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʙʫʜʫʪ ʧʦʚʪʦʨʷʪʴʩʷ ʢʘʢʠʝ-ʪʦ 

ʦʜʥʦʪʠʧʥʳʝ ʜʝʡʩʪʚʠʷ, ʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʜʝʣʴ ʧʝʨʝʩʪʨʦʠʪʩʷ. ɸ ʚʦ-ʚʪʦʨʳʭ - 

ʤʥʦʞʝʩʪʚʦ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ. 

ʊʨʝʪʠʡ ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ - ʘʥʦʤʘʣʠʠ ʧʨʦʪʦʢʦʣʘ. ɻʣʘʚʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʘʥʜʘʨʪʳ ʤʝʥʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʨʝʜʢʦ, ʠ ʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʝ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʪʴ ʙʘʟʫ 

ʜʘʥʥʳʭ. ʅʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, ʢʦʛʜʘ ʚ ʩʝʪʠ ʧʦʷʚʣʷʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʜʨʫʛʦʡ 

ʨʝʘʣʠʟʘʮʠʝʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʝʪʝʚʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʣʠʙʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʚʩʝʤ, ʣʠʙʦ ʧʨʠʙʝʛʥʫʪʴ 

ʢ ʦʯʝʥʴ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʝ. 
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ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ ʚʩʪʨʝʯʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ honeypots 

(ʧʨʠʤʘʥʦʢ), ʪʦ ʝʩʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʮʝʣʴ ʢʦʪʦʨʳʭ - ʧʨʠʚʣʝʯʝʥʠʝ 

ʚʥʠʤʘʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʦʪʜʝʣʴʥʦʩʪʦʷʱʠʝ ʩʝʨʚʝʨʳ, ʧʦʭʦʞʠʝ 

ʥʘ ʨʝʘʣʴʥʳʝ, ʥʦ ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʥʠʢʘʢʦʡ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʝ 

ʦʪ ʦʩʥʦʚʥʦʡ ʩʝʪʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʣʝʛʢʦʡ ʜʦʙʳʯʝʡ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. 

ɿʘ ʧʦʜʦʙʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʝʜʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʚʨʝʤʷ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʦʧʳʪʢʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ɺ ʢʦʤʧʣʝʢʩʝ ʩ ʩʠʩʪʝʤʦʡ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʥʝʦʙʭʦʜʠʤ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ (response toolkit) ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʘʧʧʘʨʘʪʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʠʥʮʠʜʝʥʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʘʥʜʫ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ, ʛʣʘʚʥʳʤʠ ʮʝʣʷʤʠ ʢʦʪʦʨʦʡ 

ʙʫʜʫʪ: ʨʝʘʢʮʠʷ ʥʘ ʚʩʝ ʠʥʮʠʜʝʥʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ), ʙʳʩʪʨʦʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʣʠ ʦʧʨʦʚʝʨʞʝʥʠʝ ʬʘʢʪʘ ʚʪʦʨʞʝʥʠʷ, ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʥʮʠʜʝʥʪʘ. 

ɺ ʩʣʫʯʘʝ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʪ ʩʢʦʨʦʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʙʫʜʝʪ ʘʪʘʢʘ 

ʫʩʧʝʰʥʦʡ ʠʣʠ ʥʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʮʠʜʝʥʪʦʚ, 

ʩʣʝʜʫʝʪ ʚʳʩʪʨʘʠʚʘʪʴ ʧʨʠʦʨʠʪʝʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʤ ʩʝʛʤʝʥʪʝ ʩʝʪʠ 

ʦʥ ʠʥʠʮʠʠʨʫʝʪʩʷ ʠ ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʳ ʜʘʥʥʳʝ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʨʘʞʝʥʥʦʡ 

ʤʘʰʠʥʝ. ʀʩʭʦʜʷ ʠʟ ʩʧʝʮʠʬʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ 

ʠʥʮʠʜʝʥʪʳ ʥʫʞʥʦ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʘʪʘʢʘ ʙʫʜʝʪ ʥʝʡʪʨʘʣʠʟʦʚʘʥʘ, ʢʦʤʘʥʜʝ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʧʦʜʨʦʙʥʳʡ ʦʪʯʝʪ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʦʠʟʦʰʝʜʰʠʡ 

ʠʥʮʠʜʝʥʪ, ʢʦʤʘʥʜʘ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚʥʦʩʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʘʩʪʨʦʡʢʘʭ 

ʇʆ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʬʦʨʤʠʨʫʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʙʫʜʫʱʝʤ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʪʘʢʠʝ 

ʠʥʮʠʜʝʥʪʳ ʠʣʠ ʫʩʢʦʨʠʪʴ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʚʦʟʤʦʞʥʳʝ ʘʪʘʢʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (ɸʉʋ ʊʇ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 




