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ʋɼʂ 627.815.4 

 
ɸ.ɸ. ʉʘʟʦʥʦʚ, ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʖ.ɽ. ɺʦʨʦʥʠʥʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ɺʆɿʄʆɾʅʆʉʊʀ 

ʇʆɺʓʐɽʅʀʗ ʇʈʆʇʋʉʂʅʆʁ ʉʇʆʉʆɹʅʆʉʊʀ 

ʂʈʋʇʅʆʊʆʅʅɸɾʅʓʍ ʉʋɼʆɺ ʅɸ ʋʏɸʉʊʂɽ  

ʏɸʁʂʆɺʉʂʀʁ ʐʃʖɿ ï ʂɸʄɹɸʈʂɸ  

ɿɸ ʉʏɽʊ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʈɽɻʋʃʀʈʆɺɸʅʀʗ 

ʈɽʏʅʆɻʆ ʉʊʆʂɸ ʂɸʉʂɸɼɸ  

ɺʆʊʂʀʅʉʂʆɻʆ ʀ ʂɸʄʉʂʆɻʆ ɻʀɼʈʆʋɿʃʆɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ, ʢʘʩʢʘʜ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʥʠʞʥʠʡ ʙʴʝʬ, ɺʦʪʢʠʥ-

ʩʢʘʷ ɻʕʉ. 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʢʘ ʏʘʡʢʦʚʩʢʠʡ ʰʣʶʟ ï 

ʂʘʤʙʘʨʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʫ-

ʪʝʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʯʝʨʝʟ ʢʘʩʢʘʜ ʂʘʤʩʢʦʛʦ ʠ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʧʨʠʚʝʜʝʥʳ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʡ ʜʘʥʥʦʛʦ ʚʦ-

ʧʨʦʩʘ. 

 

ɺʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʂʘʤʩʢʦʛʦ ʠ ɺʦʪʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʦʚ (1954ï1956 ʛʛ.) ʢʦʨʝʥ-

ʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣ ʨʝʞʠʤ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚʝʨʭʥʝʡ ʂʘʤʳ. ʀ ʪʝʤ ʩʘʤʳʤ ʧʦʚʣʠʷʣ ʥʘ 

ʛʘʙʘʨʠʪʳ ʩʫʜʦʚʦʛʦ ʭʦʜʘ. ʉʭʝʤʘ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ʆʩʦʙʦ ʧʨʦʙʣʝʤʥʳʤ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ ʩʪʘʣ ʫʯʘʩʪʦʢ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ɺʦʪʢʠʥʩʢʦʡ ɻʕʉ 

ʦʪ ʏʘʡʢʦʚʩʢʦʛʦ ʰʣʶʟʘ ʜʦ ʧʦʨʪʘ ʂʘʤʙʘʨʢʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 98 ʢʤ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʙʝʟʧʦʜʧʦʨʥʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʘ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʟʘʪʨʫʜʥʠʪʝʣʴ-

ʥʳʭ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ ʧʝʨʝʢʘʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

[1]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʜʣʷ 

ʥʠʞʥʠʭ ʙʴʝʬʦʚ ʛʠʜʨʦʫʟʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʙʝʟʧʦʜʧʦʨʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʟʘ ʚʨʝʤʷ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ɺʦʪʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʧʨʦʠʟʦʰʣʦ ʚʨʝʟʘʥʠʝ ʜʥʘ (ʧʦʩʘʜʢʘ ʫʨʦʚʥʷ ʚʦʜʳ) 

ʧʨʠʤʝʨʥʦ ʥʘ 0,8ï1,0 ʤ. ɺʩʝ ʵʪʦ ʪʨʝʙʦʚʘʣʦ ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʥʦʫʛʣʫʙʠʪʝʣʴ-

ʥʳʭ ʨʘʙʦʪ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʳʭ ʛʘʙʘʨʠʪʦʚ ʩʫʜʦʚʦʛʦ ʭʦʜʘ. 

ʊʘʢ ʚ ʧʝʨʠʦʜ ʧʦʩʪʝʧʝʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʦʪʤʝʪʢʠ 

ʅʇʋ (1962ï1965 ʛʛ.) ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʥʦʨʤʠʨʫʝʤʘʷ ʛʣʫʙʠʥʘ ʩʫʜʦʚʦʛʦ ʭʦ-

ʜʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 260 ʜʦ 310 ʩʤ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʜʥʦ-

ʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʠʞʥʝʤ ʧʦʜʭʦʜʥʦʤ ʢʘʥʘʣʝ ʢ ʰʣʶʟʫ, ʢʦʪʦʨʳʡ ʚ 

1965 ʛ. ʩʦʩʪʘʚʠʣ 4,4 ʤʣʥ. ʤ
3
. 

ʇʦʩʣʝ ʥʘʧʦʣʥʝʥʠʷ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʅʇʋ ʠ ʚʚʦʜʘ ʚ 1966 ʛ. ʛʠʜʨʦ-

ʫʟʣʘ ʚ ʧʦʩʪʦʷʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʤ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʨʝʟʢʦ ʫʤʝʥʴʰʠʣʩʷ, 

ʢʦʪʦʨʳʡ ʚ 1966 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣ 2,65 ʤʣʥ. ʤ
3
. ʉ 1966 ʧʦ 1970 ʛʛ. ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʫʜʦ-

ʭʦʜʥʦʡ ʛʣʫʙʠʥʳ ʩ 320 ʜʦ 330 ʩʤ, ʦʙʲʝʤ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚʥʦʚʴ ʚʳʨʦʩ ʠ ʚ 

1970 ʛ. ʩʦʩʪʘʚʠʣ 3,9 ʤʣʥ. ʤ
3
. ʇʦ ʤʝʨʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʢ 1977 ʛ. ʦʙ̡-

ʝʤ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʩʥʠʟʠʣʩʷ ʜʦ 2,5 ʤʣʥ. ʤ
3
 ʚ ʛʦʜ [2]. 

ɺ 1982 ʛ. ʥʦʨʤʠʨʫʝʤʘʷ ʩʫʜʦʭʦʜʥʘʷ ʛʣʫʙʠʥʘ ʥʘ ʚʩʝʤ ʫʯʘʩʪʢʝ ʏʘʡʢʦʚʩʢʠʡ ʰʣʶʟ ï 

ʂʘʤʙʘʨʢʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʨʘʚʥʦʡ 330 ʩʤ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝ-

ʨʠʦʜʘ. ɸ ʥʘ ʫʯʘʩʪʢʝ ʉʘʨʘʧʫʣ ï ʂʘʤʙʘʨʢʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 28 ʢʤ, ʥʦʨʤʠʨʫʝʤʘʷ ʩʫʜʦ-

ʭʦʜʥʘʷ ʛʣʫʙʠʥʘ ʩʦʩʪʘʚʣʷʣʘ 400 ʩʤ. 

 



ɸ.ɸ. ʉʘʟʦʥʦʚ, ʖ.ɽ. ɺʦʨʦʥʠʥʘ 
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ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʂʘʤʩʢʦʛʦ ʠ ɺʦʪʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʦʚ 

ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʝʢʝ ʂʘʤʘ 

ɺ ʧʝʨʠʦʜ ʩ 1978 ʧʦ 1995 ʛʛ. ʦʙʲʝʤ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʩʥʠʟʠʣʩʷ ʜʦ 

1,0 ʪʳʩ.ʤ
3
. ʆʜʥʘʢʦ ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʦʥ ʚʥʦʚʴ ʨʘʩʪʝʪ ʠ ʜʦʩʪʠʛʘʝʪ 350ï500 ʪʳʩ.ʤ

3
. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʘʜʘʝʪ ʠ ʩʫʜʦʭʦʜʥʘʷ ʛʣʫʙʠʥʘ. ɺ ʤʘʣʦʚʦʜʥʳʝ 2010ï2013 ʛʛ. ʩʫʜʦʭʦʜʥʘʷ 

ʛʣʫʙʠʥʘ ʫʧʘʣʘ ʜʦ 260 ʩʤ, ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʝ ʩʫʜʘ ʠ ʩʦʩʪʘʚʳ 

ʤʦʛʣʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ 50ï60% ʩʚʦʝʡ ʨʝʛʠʩʪʨʦʚʦʡ ʦʩʘʜʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʧʨʦʚʦʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʬʣʦʪʘ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ɺʦʪʢʠʥ-

ʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʧʦʜʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʫʨʦʚʥʷ 66,0 ʤ.ɹʉ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʧʨʦʝʢʪʥʘʷ ʛʣʫʙʠʥʘ ʩʫʜʦʚʦʛʦ ʭʦʜʘ ʥʘ ʫʯʘʩʪʢʝ ʏʘʡʢʦʚʩʢʠʡ ʰʣʶʟ ï ʂʘʤʙʘʨʢʘ ʠ ʥʘ 

ʧʦʨʦʛʝ ʏʘʡʢʦʚʩʢʦʛʦ ʰʣʶʟʘ, ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʳʤ ʧʨʠ ʨʘʩʭʦʜʝ ʚʦʜʳ ʚ ʩʪʚʦʨʝ ɺʦʪʢʠʥ-

ʩʢʦʡ ɻʕʉ 850ï900 ʤ
3
/ʩ, ʪʦ ʢ ʥʘʯʘʣʫ 1990-ʭ ʛʦʜʦʚ ʧʨʦʝʢʪʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʤʦʛ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʨʘʩʭʦʜʝ 1200ï1250 ʤ
3
/ʩ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʛʣʫʙʠʥʳ ʩʫʜʦʚʦʛʦ ʭʦʜʘ 

3,3 ʤ ʠ ʛʣʫʙʠʥʳ ʥʘ ʥʠʞʥʝʤ ʧʦʨʦʛʝ ʢʘʤʝʨʳ ʏʘʡʢʦʚʩʢʦʛʦ ʰʣʶʟʘ 3,5 ʤ ʪʨʝʙʫʝʪʩʷ ʫʞʝ 

ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʩʪʚʦʨʝ ɺʦʪʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʥʝ ʤʝʥʝʝ 1300ï1400 ʤ
3
/ʩ [3]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʛʘ-

ʙʘʨʠʪʦʚ ʩʫʜʦʚʦʛʦ ʭʦʜʘ ʥʘ ʫʯʘʩʪʢʝ ʏʘʡʢʦʚʩʢʠʡ ʰʣʶʟ ï ʂʘʤʙʘʨʢʘ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʪʘʥʜʝʤʘ ʂʘʤʩʢʦʛʦ ʠ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ [4]. 

ɺʦʪʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʝ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʧʦʣʝʟʥʦʡ ʝʤʢʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʧʦʪʨʝʙʥʳʭ ʩʫʜʦʭʦʜʥʳʭ ʧʦʧʫʩʢʦʚ ʚ ʥʠʞʥʠʡ ʙʴʝʬ ɺʦʪʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ. ʇʦ-

ʵʪʦʤʫ ʦʩʥʦʚʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʦʪʨʝʙʥʳʝ ʩʫʜʦʭʦʜʥʳʝ ʧʦʧʫʩʢʠ, ʷʚ-

ʣʷʝʪʩʷ ʂʘʤʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 

ʋʨʦʚʝʥʥʳʡ ʨʝʞʠʤ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʫʜʦʭʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ɺʦʪ-

ʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʙʝʩʧʦʜʧʦʨʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʟʘʚʠʩʷʪ ʦʪ ʨʝʞʠʤʘ ʧʦ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʧʫʩʢʦʚ ʚʦʜʳ ʯʝʨʝʟ ɺʦʪʢʠʥʩʢʫʶ ɻʕʉ. ʆʜʥʘʢʦ ʨʝʞʠʤ ʧʦʧʫʩʢʦʚ ʚ ʥʠʞʥʠʡ ʙʴʝʬ ʟʘʚʠʩʠʪ 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʙʨʦʩʦʚ ʚʦʜʳ ʠʟ ʩʘʤʦʛʦ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʝʞʠʤʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʰʝʣʝʞʘʱʠʤ ʂʘʤʩʢʠʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ [5]. 

ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʧʨʦʩʘ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚ ʩʪʚʦʨʝ ɺʦʪ-

ʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʞʠʤʦʚ ʥʘʧʦʣʥʝʥʠʷ ʠ ʦʧʦʨʦʞʥʝʥʠʷ ʂʘʤ-

ʩʢʦʛʦ ʠ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ. 

ɸʥʘʣʠʟ ʩʦʚʤʝʱʝʥʥʳʭ ʨʝʞʠʤʦʚ ʚʝʩʝʥʥʝʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠ ʧʨʝʜʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʨʘ-

ʙʦʪʢʠ ʧʦʢʘʟʘʣ ʦʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʚʦʜʳ ʥʘ ʢʦʥʝʮ ʥʘʚʠʛʘʮʠʠ ʚʳʰʝ ʋʄʆ 

(100,0 ʤ.ɹʉ ʠ 84,0 ʤ.ɹʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʂʘʤʩʢʦʛʦ ʠ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ). 

ʇʨʠʯʝʤ ʚ ʂʘʤʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʪʝʥʜʝʥʮʠʷ ʙʦʣʝʝ ʫʩʢʦʨʝʥʘ (ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ 

ʦʩʨʝʜʥʝʥʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʧʨʝʜʧʦʣʦʚʦʜʥʦʡ ʩʨʘʙʦʪʢʠ ʧʦʚʳʩʠʣʩʷ ʥʘ 1,0 ʤ, ʘ ʚ ɺʦʪʢʠʥ-

ʩʢʦʤ ï ʥʘ 0,5 ʤ). ʆʜʥʘʢʦ ʚ ʦʙʦʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʫʨʦʚʥʠ ʧʨʝʜʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʨʘʙʦʪ-

ʢʠ ʥʝ ʜʦʩʪʠʛʘʶʪ ʋʄʆ ʠ ʧʨʝʚʳʰʘʶʪ ʝʛʦ ʥʘ 1,5 ʤ. 

ʀʟ ʩʦʚʤʝʱʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʚʦʜʳ ʧʦ ʛʠʜʨʦʧʦʩʪʘʤ ʚʝʨʭʥʠʡ ʙʴʝʬ 

ʂʘʤʩʢʦʡ ʠ ɺʦʪʢʠʥʩʢʦʡ ɻʕʉ ʟʘ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʥʘʧʦʣʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʨʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʅʇʋ ʩʦʛʣʘʩʥʦ çʇʨʘʚʠʣʘʤéè 

[6]. ɺ ʪʝʯʝʥʠʝ ʥʘʚʠʛʘʮʠʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʚ ʦʪʤʝʪʢʘʭ 

ʫʨʦʚʥʷ ʚʦʜʳ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʢʘʢʠʤʠ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʪʝʯʝʥʠʝ ʥʘʚʠʛʘʮʠʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʧʦʨʷʜʦʯʝʥʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ.  

ɿʘ ʧʝʨʠʦʜ ʩ 1965 ʧʦ 2014 ʛʛ. ʧʦ ʦʪʯʝʪʥʳʤ ʜʘʥʥʳʤ ʧʦʩʪʨʦʝʥʳ ʦʩʨʝʜʥʝʥʥʳʝ ʛʨʘʬʠ-

ʢʠ ʥʘʧʦʣʥʝʥʠʷ-ʦʧʦʨʦʞʥʝʥʠʷ ʂʘʤʩʢʦʛʦ ʠ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ (ʨʠʩ. 2, 3). 

ɺʝʨʭʥʷʷ ʦʛʠʙʘʶʱʘʷ ʢʨʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʷʤ ʚʦʜʳ, ʘ ʥʠʞʥʷʷ ï 

ʤʠʥʠʤʘʣʴʥʳʤ. 

ɸʥʘʣʠʟ ʵʪʠʭ ʛʨʘʬʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʚ ʫʨʦʚʥʷʭ ʚʦʜʳ 

ʂʘʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʉʠʪʫʘʮʠʷ ʩ ɺʦʪʢʠʥʩʢʠʤ ʚʦʜʦʭʨʘʥʠʣʠ-

ʱʝʤ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʘ ʧʦ ʛʨʘʥʠʮʘʤ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʥʠʞʥʝʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪ ʚʝʨʭʥʝʛʦ. ʈʘʟʙʨʦʩ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ 

ʂʘʤʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ ʢʦʥʝʮ ʥʘʚʠʛʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 3,5 ʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɺʦʪʢʠʥ-

ʩʢʦʤ ï 3,0 ʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʚʦʜʳ ʧʦ ʂʘʤʩʢʦʤʫ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʫ ʩʦʩʪʘʚʣʷʝʪ 8,5 ʤ, ʘ ʧʦ ɺʦʪʢʠʥʩʢʦʤʫ ï 4,2 ʤ. ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʭ 

ʥʘʧʦʨʘʭ ʂʘʤʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠʩʧʦʣʴʟʫʝʪ ʚʦʜʫ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʥʘ ʥʫʞʜʳ ʵʥʝʨʛʝʪʠ-

ʢʠ, ʯʪʦ ʷʨʢʦ ʚʠʜʥʦ ʠʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʘʤʧʣʠʪʫʜ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʝʡ ʚʦʜʳ. 

 

 

ʈʠʩ. 2. ɼʠʩʧʝʪʯʝʨʩʢʠʡ ʛʨʘʬʠʢ ʥʘʧʦʣʥʝʥʠʷ-ʦʧʦʨʦʞʥʝʥʠʷ ʂʘʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ  

(ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʦʛʠʙʘʶʱʠʝ ʢʨʠʚʳʝ) 
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ʈʠʩ. 3. ɼʠʩʧʝʪʯʝʨʩʢʠʡ ʛʨʘʬʠʢ ʥʘʧʦʣʥʝʥʠʷ-ʦʧʦʨʦʞʥʝʥʠʷ ɺʦʪʢʠʥʩʢʦʛʦ  

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʦʛʠʙʘʶʱʠʝ ʢʨʠʚʳʝ) 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚ ʠʟʳʩʢʘʥʠʠ ʨʝʟʝʨʚʦʚ ʚʦʜʳ ʚ ʂʘʤʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩ 

ʮʝʣʴʶ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ɺʦʪʢʠʥʩʢʦʤ [7].  

ʇʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤʠ ʟʘʧʘʩʘʤʠ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʜʣʷ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʩʪʦʢʘ ʚ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʩʪʝʧʝʥʠ ʥʝʜʦʩʨʘʙʦʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʦ ʦʪʤʝ-

ʪʦʢ ʋʄʆ ʟʘ ʧʝʨʠʦʜ 1995ï2014 ʛʦʜʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʨʠʩ. 4 (ʜʣʷ ʂʘʤʩʢʦʛʦ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʘ) ʠ ʥʘ ʨʠʩ. 5 (ʜʣʷ ɺʦʪʢʠʥʩʢʦʛʦ). 

 

 

ʈʠʩ. 4. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʂʘʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ,  

ʜʦʧʫʩʪʠʤʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦ ʚʨʝʤʷ ʥʘʚʠʛʘʮʠʠ 

ʅʘʯʠʥʘʷ ʩ 2002 ʛʦʜʘ ʂʘʤʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʦʩʪʦʷʥʥʦ ʠʤʝʝʪ ʦʙʲʝʤ ʥʝʜʦʩʨʘʙʦʪ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʢʠ ʜʦ ʫʢʘʟʘʥʥʦʡ ʦʪʤʝʪʢʠ ʋʄʆ ʥʘ 1,0 ʤ. ʆʜʥʘʢʦ ɺʦʪʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʵʪʦʪ ʧʦ-

ʢʘʟʘʪʝʣʴ ʚʳʜʝʨʞʠʚʘʝʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʣʝʪ. ʄʘʢʩʠʤʘʣʴ-

ʥʘʷ ʥʝʜʦʩʨʘʙʦʪʢʘ ʂʘʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ 2005ï2009 ʛʦʜʘ, 

ʧʦʩʣʝ ʯʝʛʦ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʚʥʠʚʘʶʪʩʷ. ʉʠʪʫʘʮʠʷ ʩ ɺʦʪʢʠʥʩʢʠʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ï 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 200ï400 ʢʤ
3 
ʩ ʥʝʙʦʣʴʰʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʟʘ-

ʧʘʩʦʚ ʚʦʜʳ. ʇʨʠ ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʠʟ-ʟʘ ʥʝʜʦʩʨʘʙʦʪʢʠ ʦʙʦʠʭ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱ ʜʦ ʫʢʘʟʘʥʥʦʡ ʦʪʤʝʪʢʠ, ʠʭ ʨʝʛʫʣʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ʇʨʠ ʩʙʨʦʩʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ ʥʘʚʠʛʘʮʠʠ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʝ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʤʝʥʴʰʝʥʠʝ ʦʪʤʝʪʢʠ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʚʦʜʳ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʨʘʙʦʪʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʘ. ʆʜʥʘʢʦ ʥʘʟʥʘʯʝʥʥʳʝ ʠ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʥʘʯʝʥʠʷ ʦʪʤʝʪʦʢ ʄʅʋ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʤʝʥʠʪʴ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 
 

 

ʈʠʩ 5. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ,  

ʜʦʧʫʩʪʠʤʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦ ʚʨʝʤʷ ʥʘʚʠʛʘʮʠʠ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥ ʪʠʧʦʚʦʡ ʜʠʩʧʝʪʯʝʨʩʢʠʡ 

ʛʨʘʬʠʢ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʧʨʝʜʣʘʛʘʝʤʦʡ ʠʟʤʝʥʝʥʥʦʡ 

ʦʪʤʝʪʢʦʡ ʄʅʋ=86,5 ʤ.ɹʉ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 6.  

 

 

ʈʠʩ. 6. ʊʠʧʦʚʦʡ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʛʨʘʬʠʢ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ɺʦʪʢʠʥʩʢʦʡ ɻʕʉ 



ɸ.ɸ. ʉʘʟʦʥʦʚ, ʖ.ɽ. ɺʦʨʦʥʠʥʘ 
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ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʧʦ ʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ ʧʦʚʳʰʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʫʜʦʭʦʜʥʳʭ ʛʣʫʙʠʥ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ɺʦʪʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʩʢʘʜʘ ʂʘʤʩʢʦʛʦ-

ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ ʧʦ ʫʚʝʣʠ-

ʯʝʥʠʶ ʠʭ ʨʝʛʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ï ʇʨʝʜʣʦʞʠʪʴ ʩʨʘʙʦʪʢʫ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʠ ʩ ʫʯʝ-

ʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʜʦ 

ʦʪʤʝʪʢʠ 86,5 ʤ.ɹʉ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʨʝʛʫʣʠʨʫʶʱʫʶ ʝʤʢʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ï ʋʚʝʣʠʯʠʪʴ ʧʨʦʝʢʪʥʳʡ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʯʝʨʝʟ ʩʪʚʦʨ ʂʘʤʩʢʦʛʦ ʛʠʜʨʦ-

ʫʟʣʘ ʜʦ 1200 ʤ
3
/ʩ ʧʨʠ 95% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʩʙʨʦʩʦʚ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʨʘʩʭʦʜʘ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

ï ʋʚʝʣʠʯʠʪʴ ʧʨʦʝʢʪʥʳʡ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʯʝʨʝʟ ʩʪʚʦʨ ɺʦʪʢʠʥʩʢʦʛʦ 

ʛʠʜʨʦʫʟʣʘ ʜʦ 1300 ʤ
3
/ʩ ʧʨʠ 95% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʩʙʨʦʩʦʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʥʝʜʦʩʨʘʙʘʪʳʚʘʝʤʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʠʟ ʂʘʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʩ ʫʯʝʪʦʤ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʨʘʩʭʦʜʘ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

ï ʉʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʥʫʪʨʠʛʦʜʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ ʂʘʤʩʢʦʛʦ ʠ ɺʦʪ-

ʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʧʦʩʣʝʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩ ʫʯʝʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ. 

ʆʜʥʘʢʦ ʵʪʦ ʯʘʩʪʠʯʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʫʜʦʭʦʜʩʪʚʘ ʥʘ ʫʯʘʩʪʢʝ ʏʘʡʢʦʚʩʢʠʡ 

ʰʣʶʟ ï ʂʘʤʙʘʨʢʘ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʘʙʘʨʠʪʳ ʩʫʜʦʚʦʛʦ ʭʦʜʘ 

ʠ ʛʣʫʙʠʥʘ ʥʘ ʧʦʨʦʛʝ ʏʘʡʢʦʚʩʢʦʛʦ ʰʣʶʟʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʨʫʧʥʦʪʦʥʥʘʞ-

ʥʳʭ ʩʫʜʦʚ ʠ ʩʦʩʪʘʚʦʚ ʥʘ ʧʦʣʥʫʶ ʦʩʘʜʢʫ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʫʜʦʭʦʜʥʳʭ ʛʣʫʙʠʥ ʥʘ ʚʩʝʤ 

ʫʯʘʩʪʢʝ ʦʪ ʏʘʡʢʦʚʩʢʘ ʜʦ ʂʘʤʙʘʨʢʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥʳ ʥʘ ʧʦʨʦʛʝ ʏʘʡʢʦʚʩʢʦʛʦ 

ʰʣʶʟʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʩʫʜʦʭʦʜʥʦʡ ʛʣʫʙʠʥʳ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʜʦ ʢʘʢʠʭ-ʪʦ ʧʨʝ-

ʜʝʣʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʡ ʛʣʫʙʠʥʦʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʚʦʜʥʦʛʦ ʧʫʪʠ ʩ ʫʯʝʪʦʤ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʨʘʩʯʝʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʡ ʛʣʫʙʠʥʳ ʥʘ ʫʯʘʩʪʢʝ ʏʘʡ-

ʢʦʚʩʢʠʡ ʰʣʶʟ ï ʂʘʤʙʘʨʢʘ ʪʨʝʤʷ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʥʘʠʭʫʜʰʝʤ ʚʘʨʠʘʥʪʝ ʦʥʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 4,6 ʤ [8]. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ɺʦʪʢʠʥʩʢʦʡ ɻʕʉ ʜʦ ʂʘʤʙʘʨʢʠ ʢʦʤʧʣʝʢ-

ʩʦʤ ʧʫʪʝʚʳʭ ʨʘʙʦʪ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʫʯʘʩʪʢʘʭ ʤʦʞʥʦ ʙʝʟ ʦʩʦʙʳʭ ʩʣʦʞʥʦʩʪʝʡ 

ʜʦʙʠʪʴʩʷ ʛʣʫʙʠʥʳ ʩʫʜʦʚʦʛʦ ʭʦʜʘ 4,0 ʤ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʫʧʥʦʪʦʥ-

ʥʘʞʥʳʭ ʩʫʜʦʚ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʧʦʣʥʦʩʪʴʶ ʥʝ ʨʝʰʘʝʪʩʷ ʚʚʠʜʫ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʥʠʞʥʠʝ ʧʦʨʦʛʠ ʏʘʡʢʦʚʩʢʦʛʦ ʰʣʶʟʘ, ʛʣʫʙʠʥʘ ʥʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 

3,5 ʤ. 

ʏʘʡʢʦʚʩʢʠʡ ʩʫʜʦʭʦʜʥʳʡ ʰʣʶʟ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɺʦʪʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʠ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʐʣʶʟ ʦʜʥʦʢʘʤʝʨʥʳʡ, ʩ ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʥʠʪʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥ ʫ ʣʝʚʦʛʦ ʙʝ-

ʨʝʛʘ. ʇʦʣʝʟʥʘʷ ʜʣʠʥʘ ʢʘʞʜʦʡ ʢʘʤʝʨʳ 285,2 ʤ, ʰʠʨʠʥʘ 29,85 ʤ; ʛʣʫʙʠʥʳ ʥʘ ʚʝʨʭʥʠʭ 

ʧʦʨʦʛʘʭ ʩʦʩʪʘʚʣʷʝʪ 5,0 ʤ ʧʨʠ ʧʨʦʝʢʪʥʦʤ ʫʨʦʚʥʝ ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ 87,0 ʤ.ɹʉ; ʥʘ 

ʥʠʞʥʠʭ ʧʦʨʦʛʘʭ ï 3,5 ʤ ʧʨʠ ʧʨʦʝʢʪʥʦʤ ʫʨʦʚʥʝ 66,0 ʤ.ɹʉ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʛʠʜʨʦʫʟʣʘ. 

ɼʣʷ ʧʦʜʭʦʜʘ ʢ ʰʣʶʟʫ ʩ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʠʤʝʝʪʩʷ ʧʦʜʭʦʜʥʦʡ ʢʘʥʘʣ ʜʣʠʥʦʡ 3900 ʤ ʠ 

ʰʠʨʠʥʦʡ 80 ʤ. ɺʥʝʰʥʠʡ ʚʠʜ ʵʪʦʛʦ ʰʣʶʟʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 7. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʈʠʩ. 7. ɺʠʜ ʏʘʡʢʦʚʩʢʦʛʦ ʰʣʶʟʘ ʩ ʥʠʞʥʝʛʦ ʙʴʝʬʘ 

ɺʦʧʨʦʩ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ʏʘʡʢʦʚʩʢʠʡ ʰʣʶʟ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʩʫʜʦʚ ʠ 

ʩʦʩʪʘʚʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʣʝʜʫʶʱʠʤʠ ʧʫʪʷʤʠ: 

ï ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʦʜʥʦʥʠʪʦʯʥʦʛʦ ʠʣʠ ʜʚʫʭʥʠʪʦʯʥʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʧʦʣʫʰʣʶʟʘ 

ʚ ʥʠʞʥʝʤ ʧʦʜʭʦʜʥʦʤ ʢʘʥʘʣʝ, ʢʦʪʦʨʳʡ ʧʨʠʤʳʢʘʝʪ ʢ ʥʠʞʥʝʡ ʛʦʣʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʢʘʤʝʨʳ ʩ ʧʦʥʠʞʝʥʠʝʤ ʦʪʤʝʪʢʠ ʥʠʞʥʝʛʦ ʧʦʨʦʛʘ ʧʦʣʫʰʣʶʟʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʫʜʦʭʦʜ-

ʥʦʡ ʛʣʫʙʠʥʳ ʚ ʧʦʜʭʦʜʥʦʤ ʢʘʥʘʣʝ (ʨʠʩ. 8, 9); 

ï ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʚʫʭʥʠʪʦʯʥʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʰʣʶʟʘ ʚ ʥʠʞʥʝʡ ʫʰʠʨʝʥʥʦʡ 

ʯʘʩʪʠ ʧʦʜʭʦʜʥʦʛʦ ʢʘʥʘʣʘ ʏʘʡʢʦʚʩʢʦʛʦ ʰʣʶʟʘ ʪʘʢʞʝ ʩ ʧʦʥʠʞʝʥʠʝʤ ʦʪʤʝʪʢʠ ʟʘʣʦʞʝʥʠʷ 

ʥʠʞʥʝʛʦ ʧʦʨʦʛʘ ʰʣʶʟʘ (ʨʠʩ. 10). 

 

 

ʈʠʩ. 8. ʉʭʝʤʘ ʢʦʤʧʦʥʦʚʢʠ ʦʜʥʦʥʠʪʦʯʥʦʛʦ ʧʦʣʫʰʣʶʟʘ 

 

ʈʠʩ. 9. ʉʭʝʤʘ ʢʦʤʧʦʥʦʚʢʠ ʜʚʫʭʥʠʪʦʯʥʦʛʦ ʧʦʣʫʰʣʶʟʘ 
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ʈʠʩ. 10. ʂʦʤʧʦʥʦʚʢʘ ʦʩʥʦʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʫʜʦʭʦʜʥʦʛʦ ʰʣʶʟʘ 

ʇʦʩʢʦʣʴʢʫ ʦʙʲʝʤ ʩʣʠʚʥʦʡ ʧʨʠʟʤʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʏʘʡʢʦʚʩʢʦʛʦ ʰʣʶʟʘ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʙʦʣʴʰʝ ʦʙʲʝʤʘ ʩʣʠʚʥʦʡ ʧʨʠʟʤʳ ʥʦʚʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʩʫʜʦʭʦʜʥʦʛʦ ʰʣʶʟʘ, 

ʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʙʨʦʩʘ ʠʟʣʠʰʢʦʚ ʚʦʜʳ ʠʟ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʙʴʝʬʘ ʤʝ-

ʞʜʫ ʰʣʶʟʘʤʠ ʚ ʥʠʞʥʠʡ ʙʴʝʬ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʰʣʶʟʘ. ɼʣʷ ʵʪʠʭ ʮʝ-

ʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʜʦʩʙʨʦʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

ɺʦʜʦʩʙʨʦʩ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥ ʚ ʚʠʜʝ ʚʦʜʦʩʣʠʚʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʦʪʤʝʪʢʦʡ ʧʦʨʦʛʘ, ʨʘʚʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʦʪʤʝʪʢʝ ʤʝʞʰʣʶʟʦʚʦʛʦ ʙʴʝʬʘ 

ï 69,0 ʤ.ɹʉ. ɺ ʩʦʩʪʘʚʝ ʚʦʜʦʩʙʨʦʩʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦʜʦʙʦʡ ʠ ʨʠʩʙʝʨʤʘ ʜʣʷ ʛʘʰʝʥʠʷ 

ʵʥʝʨʛʠʠ ʧʦʪʦʢʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʤʳʚʘ ʜʥʘ ʥʠʞʥʝʛʦ ʙʴʝʬʘ [9].  

ɺʦʜʦʩʙʨʦʩ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʘʧʦʨʥʦʛʦ ʬʨʦʥʪʘ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʙʴʝʬʘ ʚ ʩʪʚʦʨʝ ʥʠʞʥʝʡ ʛʦʣʦʚʳ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʰʣʶʟʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʣʶʙʦʛʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʳʰʝ ʚʘʨʠʘʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝ-

ʤʫ ʩʫʜʦʭʦʜʩʪʚʘ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʩʫʜʦʚ ʥʘ ʚʩʝʤ ʫʯʘʩʪʢʝ ʦʪ ʏʘʡʢʦʚʩʢʦʛʦ ʰʣʶʟʘ ʜʦ 

ʂʘʤʙʘʨʢʠ ʠ ʠʭ ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ʩʫʜʦʭʦʜʥʳʡ ʰʣʶʟ ʩ ʟʘʛʨʫʟʢʦʡ ʥʘ ʧʦʣʥʫʶ ʦʩʘʜʢʫ. 

ʇʨʦʙʣʝʤʫ ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʩʪʢʘ ʨ. ʂʘʤʘ ʏʘʡʢʦʚʩʢʠʡ ʰʣʶʟ 

ï ʂʘʤʙʘʨʢʘ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʠ ʜʨʫʛʠʤʠ ʧʫʪʷʤʠ: 

ï ʧʦʚʳʰʝʥʠʝʤ ʦʪʤʝʪʢʠ ʅʇʋ ʅʠʞʥʝʢʘʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ 68,0 ʤ.ɹʉ; 

ï ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʧʨʠʤʝʨʥʦ ʥʘ 70 ʢʤ ʥʠʞʝ ʩʪʚʦʨʘ ɺʦʪ-

ʢʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ 

ʛʠʜʨʦʫʟʣʘ ʚʩʪʘʥʝʪ ʜʦʨʦʞʝ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 5ï8 ʨʘʟ. 
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ON VOTKINSK AND KAMS K HYDROELECTRIC  

POWER PLANTS 

A.A. Sazonov, J.E. Voronina  
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power station. 

 

The authors analyze current state of the site Tchaikovsky canal-lock ï Kambarka and pro-

vide the results of research dealt with improving its carrying capacity by the regulation of 

the flow through a cascade of Kamsk and Votkinsk reservoirs. Other possible solutions to 

this issue are also listed in the article. 
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ɸ.ʅ. ʉʠʪʥʦʚ, ʜ.ʪ.ʥ., ʧʨʦʬ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʅ.ɺ. ʂʦʯʢʫʨʦʚʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɼ.ɸ. ʄʠʣʴʮʳʥ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʆɹʆʉʅʆɺɸʅʀɽ ʇɸʈɸʄɽʊʈʆɺ ʆɹɽʉʇɽʏɽʅʅʆʉʊʀ 

ɺʆɼʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɹɸʃɸʅʉʆɺ ʀ ʈɽɾʀʄɸ  

ʈɸɹʆʊʓ ɺʆɼʆʍʈɸʅʀʃʀʑɸ ʅʀɾɽɻʆʈʆɼʉʂʆɻʆ 

ʅʀɿʂʆʅɸʇʆʈʅʆɻʆ ɻʀɼʈʆʋɿʃɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʞʠʤ ʨʘʙʦʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩ-

ʯʝʪʦʚ. 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʟʦʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟ-

ʣʘ ʚ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ, ʘ ʪʘʢʞʝ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʛʨʘʬʠʢʠ ʨʘʙʦʪʳ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʩʪʠ. 

 

ʉʦʛʣʘʩʥʦ çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʣʘʥʠ-

ʨʫʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ 

ʣʠʢʚʠʜʘʮʠʠ çʫʟʢʠʭ ʤʝʩʪè ʥʘ ɽʜʠʥʦʡ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʩʠʩʪʝʤʝ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩ-

ʩʠʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʦʙʣʝʤʥʳʭ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ ʤʝʩʪ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʨʝʢʠ ɺʦʣʛʘ 



ɸ.ʅ. ʉʠʪʥʦʚ, ʅ.ɺ. ʂʦʯʢʫʨʦʚʘ, ɼ.ɸ. ʄʠʣʴʮʳʥ 
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ʦʪ ʛ. ɻʦʨʦʜʝʮ ʜʦ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʛʜʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ (ʅʅɻʋ) ʥʘ ʨʝʢʝ ɺʦʣ-

ʛʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ɻʦʨʦʜʝʮ ï ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʠ 

ʥʘ ʧʦʨʦʛʘʭ ʩʫʜʦʭʦʜʥʳʭ ʰʣʶʟʦʚ ɻʦʨʦʜʝʮʢʦʛʦ ʨʘʡʦʥʘ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʡ ʜʦ ʧʨʦʝʢʪʥʦʡ 

ʦʪʤʝʪʢʠ 68,00 ʤ ɹʉ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ ʚ ʥʘʚʠʛʘʮʠʦʥ-

ʥʳʡ ʧʝʨʠʦʜ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦ ʟʦʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʠʞʝʛʦ-

ʨʦʜʩʢʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʚ ʨʘʤʢʘʭ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘè 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ [1] ʠ ʠʭ ʘʥʘʣʠʟ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠ-

ʪʝʨʠʷʤ: 

1. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦ ʯʠʩʣʫ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʣʝʪ Pʯʙʣ ʜʠʘʧʘʟʦʥʘ ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʦʚ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʚʳʯʠʩʣʷʝʤʘʷ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ N ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʝʛʦ ʨʘʩʯʝʪʥʦʛʦ ʨʷʜʘ, ʚ ʛʦʜʘʭ; 
m ï ʯʠʩʣʦ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʣʝʪ (ʯʠʩʣʦ ʣʝʪ, ʢʦʛʜʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʩʦ ʩʪʦʨʦʥʳ ʚʦʜʦ-

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʚʳʜʝʨʞʘʥʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ), ʚ ʛʦʜʘʭ. 

 
ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦ ʯʠʩʣʫ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʣʝʪ ʧʦʢʘʟʳʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʩʦ ʩʪʦʨʦʥʳ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʜʫʪ ʚʳʜʝʨʞʘʥʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

ʚ Pʯʙʣ ʣʝʪ ʠʟ 100. 

ʈʝʢʦʤʝʥʜʫʶʪʩʷ ʢʨʠʪʝʨʠʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ: ʧʨʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʚʝʣʠʯʠʥʘ ʨʘʩʯʝʪʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʯʠʩʣʫ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʣʝʪ ʧʨʠʥʠʤʘʝʪʩʷ 

ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 95ï97%; ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 95%; ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʧʫʩʢ) ï 75ï90%; ʩʘʥʠʪʘʨʥʦʛʦ ʧʦ-

ʧʫʩʢʘ ï 95ï97%. 

2. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʝʨʝʙʦʝʚ Gmax. 

ʇʨʠ ʜʦʧʫʱʝʥʠʠ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʤʘʩʰʪʘʙ ʠ ʛʣʫʙʠʥʘ 

ʧʝʨʝʙʦʝʚ G ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʩʯʝʪʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʚ ʦʩʪʘʚʰʠʭʩʷ (100 ï Pʯʙʣ) 

ʛʦʜʘʭ. 

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʛʦ ʢʨʠʪʝʨʠʶ ʦʧʨʝʜʝʣʷʝʪʩʷ: 

, (2) 

ʛʜʝ Wʩʥʠʞ ï ʨʘʟʤʝʨ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʦʚ ʧʦʜʘʯʠ ʚʦʜʳ (ʠʣʠ ʨʘʩʭʦʜʘ) ʦʪʜʝʣʴʥʳʤ ʚʦʜʦ-

ʧʦʣʴʟʦʚʘʪʝʣʷʤ; 
Wʧʣ ï ʦʙʲʝʤ (ʨʘʩʭʦʜ) ʟʘʷʚʣʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

 
ʇʨʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʠ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʛʣʫʙʠʥʘ ʧʝʨʝ-

ʙʦʝʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 50% ʧʦʣʝʟʥʦʡ ʚʦʜʦʦʪʜʘʯʠ. ʂʨʠʪʝʨʠʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʛʣʫ-

ʙʠʥʳ ʧʝʨʝʙʦʝʚ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï 

ʟʜʝʩʴ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʝʨʝʙʦʝʚ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 10%. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʩʯʝʪʘʭ ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʘ ʠʭ 

ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ (ʢʘʢ ʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ).  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʜʝʬʠʮʠʪʝ ʚ ʨʘʟʤʝʨʝ 1% ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʢʨʳʪʠʷ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʥʘ 5ï10% (ʪ.ʝ. ʫʢʘʟʳʚʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʚ ʨʘʩʯʝʪʘʭ ʧʨʠʥʠʤʘʝʪʩʷ 

ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠʟ ʨʝʢʦʤʝʥʜʫʝʤʳʭ. ʇʦʵʪʦʤʫ ʜʦʧʫʩʢʘʪʴ ʜʝʬʠʮʠʪ ʧʦ ʢʘ-

ʢʦʤʫ-ʣʠʙʦ ʚʠʜʫ ʚʦʜʦʦʪʜʘʯʠ ʤʦʞʥʦ ʚ ʪʘʢʦʤ ʨʘʟʤʝʨʝ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʢʨʳʪʠʷ 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʦʧʫʩʪʠʣʘʩʴ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʡ: 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 

 

 25 

ï ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʘ ʈɺʍʋ ï 100%, ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ï 75%; 

ï ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ (ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʧʫʩʢ) ï 75%; 

ï ʩʘʥʠʪʘʨʥʳʡ ʧʦʧʫʩʢ ï 95%; 

ï ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʠ ʫʯʘʩʪʢʘ ï 95%. 

ʋʩʪʨʘʥʝʥʠʝ ʜʝʬʠʮʠʪʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʧʫʩʢʘ Wʢʧ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʧʦʧʫʩʢʦʚ ʚ ʪʝ ʠʣʠ ʠʥʳʝ ʤʝʩʷʮʳ, ʥʦ ʚ 

ʮʝʣʦʤ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ Pʯʙʣ. 

ʈʘʩʯʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ ʤʝʪʦ-

ʜʠʢʝ: 

ʘ) ʇʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʙʘʣʘʥʩʘʤ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʥʘʟʥʘʯʝʥʥʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʩʪʦʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, 

ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ ʧʨʠ ʫʭʫʜʰʝʥʠʠ ʚʦʜʥʦʩʪʠ ʥʘʩʪʫʧʘʶʪ ʧʝʨʝʙʦʡʥʳʝ ʛʦʜʳ. ɺ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʨʘʩʯʝʪ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʨʠ ʦʛʨʘʥʠʯʝʥ-

ʥʦʤ ʯʠʩʣʝ ʩʪʘʥʜʘʨʪʥʳʭ ʢʚʘʥʪʠʣʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩ-

ʥʦʚʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʤʦʚ ʩʪʦʢʘ ʧʨʠʭʦʜʥʦʡ ʠ 

ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʝʡ ʧʣʘʥʦʚʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʙʘʣʘʥʩʦʚ ʦʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʪʦʢʘ ʧʦ 

ʣʠʤʠʪʠʨʫʶʱʝʤʫ ʠ ʜʨʫʛʠʤ ʤʝʩʷʮʘʤ ʛʦʜʘ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʣʩʷ ʜʝʬʠʮʠʪ ʩʪʦʢʘ. ʇʦ ʵʪʠʤ 

ʛʨʘʬʠʢʘʤ ʦʧʨʝʜʝʣʝʥʳ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ Pʛʨ, ʨʘʟʜʝʣʷʶʱʠʝ ʰʢʘʣʫ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʈ=0õʈʛʨ (ʙʝʩʧʝʨʝʙʦʡʥʳʝ ʛʦʜʳ) ʠ  ʈ=ʈʛʨõ100 (ʧʝʨʝʙʦʡ-

ʥʳʝ ʛʦʜʳ). ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʯʠʩʣʘ ʧʝʨʝʙʦʡʥʳʭ ʣʝʪ ʧʦ ʪʘʙʣʠʮʝ ʦʨʜʠʥʘʪ ʢʨʠʚʦʡ ʘʥʘʣʠ-

ʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʨʝʚʳʰʝʥʠʷ ʨʘʩʭʦʜʦʚ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚ ʩʪʚʦʨʝ 

ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ ʈʛʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʟʥʘʯʝʥʠʷ ʛʨʘ-

ʥʠʯʥʳʭ ʨʘʩʭʦʜʦʚ Qʛʨ, ʘ ʧʦ ʪʘʙʣʠʮʝ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ 

ʯʠʩʣʦ ʣʝʪ, ʧʦʧʘʚʰʠʭ ʚ ʦʙʣʘʩʪʴ ʧʝʨʝʙʦʡʥʳʭ ʣʝʪ, ʢʦʛʜʘ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʘʩʭʦʜ Q<Qʛʨ. 

ʇʦʣʫʯʝʥʥʦʝ ʯʠʩʣʦ ʧʝʨʝʙʦʡʥʳʭ ʣʝʪ m ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʈʯʙʣ (ʬʦʨʤʫʣʘ 1). 

ʙ) ɺ ʧʝʨʝʙʦʡʥʳʭ ʛʦʜʘʭ ʠʤʝʝʪʩʷ ʜʝʬʠʮʠʪ ʙʘʣʘʥʩʘ ʠ ʝʛʦ ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʦʪʜʘʯʠ ʚʦʜʳ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʮʝʣʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʨʘʩʯʝʪʝ ʛʣʫʙʠʥʳ ʧʝʨʝʙʦʝʚ (ʬʦʨʤʫʣʘ (2)). ʆʙʘ ʧʦʢʘʟʘʪʝʣʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚ ʛʦʜʦ-

ʚʦʤ ʨʘʟʨʝʟʝ. ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʦʩʪʘʚʣʷʶʱʠʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʧʫʩʢʘ (ʩʘʥʠʪʘʨ-

ʥʦʤʫ, ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ, ʪʨʘʥʩʧʦʨʪʥʦʤʫ, ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʦʧʫʩʢʘʤ), ʘ ʪʘʢʞʝ ʚʦʜʦʧʦ-

ʪʨʝʙʠʪʝʣʷʤ ʥʘ ʨʘʩʯʝʪʥʦʤ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ (ʈɺʍʋ). 

ʚ) ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦ ʯʠʩʣʫ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʣʝʪ ʧʦ ʚʦʜʥʦʤʫ ʪʨʘʥʩ-

ʧʦʨʪʫ ʜʣʷ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʅʅɻʋ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʡ ʚ ʩʠʣʫ ʞʝʩʪʢʦʩʪʠ ʩʘʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, 

ʧʦʩʢʦʣʴʢʫ ʥʘʣʠʯʠʝ ʜʘʞʝ ʦʜʥʦʛʦ ʧʝʨʝʙʦʡʥʦʛʦ ʤʝʩʷʮʘ ʚ ʥʘʚʠʛʘʮʠʶ ʦʪʥʦʩʠʪ ʛʦʜ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʚʦʜʥʦʩʪʠ ʚ ʮʝʣʦʤ ʢ ʧʝʨʝʙʦʡʥʦʤʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʩʫʤʤʝ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʤʝʩʷ-

ʮʝʚ ʤʥʦʛʦʣʝʪʥʝʛʦ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ. 

ʈʘʩʯʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʩʫʤʤʝ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʤʝʩʷʮʝʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ: 

 (3) 

ʛʜʝ M ï ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ ʚ ʨʘʩʯʝʪʥʦʤ 

ʨʷʜʫ, ʤʝʩ.; 

n ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʛʦʜʫ, ʤʝʩ. ʇʨʠʥʠʤʘʝʪʩʷ ʩ ʘʧʨʝʣʷ ʧʦ 

ʥʦʷʙʨʴ (n=8). 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʤʝʩʷʮʝʚ ʧʨʠ ʨʘʟʥʦʡ ʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʠ ʩʪʦʢʘ ʘʥʘʣʦʛʠʯʥʘ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʣʝʪ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʛʦʜʦʚʳʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʩʪʦʢʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʨʘʩʭʦʜʳ ʠ ʯʠʩʣʦ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʤʝʩʷʮʝʚ. 



ɸ.ʅ. ʉʠʪʥʦʚ, ʅ.ɺ. ʂʦʯʢʫʨʦʚʘ, ɼ.ɸ. ʄʠʣʴʮʳʥ 

ʆʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ » 

 26 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʣʘʥʩʦʚʳʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ ʜʝʬʠʮʠʪʘ ʚʦʜʳ ʚ ʛʦʜʳ ʨʘʟ-

ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʪʦʢʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʦʪʜʘʯʠ ʚʦʜʳ ʧʦ ʩʦʩʪʘʚʣʷʶʱʠʤ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʧʦʧʫʩʢʘ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʪʘʢʞʝ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ 

ʛʣʫʙʠʥʳ ʧʝʨʝʙʦʝʚ ʧʦ ʤʝʩʷʮʘʤ ʠ ʛʦʜʫ ʚ ʮʝʣʦʤ. 

ʈʘʩʩʯʠʪʘʥʳ ʧʘʨʘʤʝʪʨʳ ʛʣʫʙʠʥʳ ʧʝʨʝʙʦʝʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʧʫʩʢʘ 

ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʢʚʘʥʪʠʣʷʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʪʦʢʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʯʠʩʣʫ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʣʝʪ ʠ ʩʫʤʤʝ ʙʝʩ-

ʧʝʨʝʙʦʡʥʳʭ ʤʝʩʷʮʝʚ ʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʩʪʦʢʘ 

ʈʛʨ, ʩ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʶʪʩʷ ʧʝʨʝʙʦʡʥʳʝ ʛʦʜʳ (ʤʝʩʷʮʳ). ʆʥʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʩʪʨʦʝʥʠʝʤ 

ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʡ ʧʨʠʭʦʜʥʦʡ ʠ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʝʡ ʙʘʣʘʥʩʘ ʧʦ ʤʝʩʷʮʘʤ ʛʦʜʘ ʚ ʪʦʯʢʘʭ 

ʧʝʨʝʩʝʯʝʥʠʷ ʚʝʪʚʝʡ ʛʨʘʬʠʢʦʚ.  

 

 

 

ʈʠʩ. 1. ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʭʦʜʥʦʡ ʠ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʝʡ ʙʘʣʘʥʩʘ ʧʦ ʘʚʛʫʩʪʫ  

ʇʨʠ ʵʪʦʤ ʧʝʨʝʙʦʡʥʳʝ ʛʦʜʳ ʥʘʯʠʥʘʶʪʩʷ ʩ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ 

ʩʪʦʢʘ ʚ ʣʠʤʠʪʠʨʫʶʱʝʤ ʤʝʩʷʮʝ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ ʘʚʛʫʩʪʝ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʅɻʋ ʧʨʠ 

ʈʛʨ=4,6%, ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʅɻʋ ʧʨʠ ʈʛʨ=4,2%). ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʈʛʨ ʠ ʛʣʫʙʠʥʳ ʧʝʨʝʙʦʝʚ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʢʚʘʥʪʠʣʷʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʧʦ-

ʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʛʣʫʙʠʥʳ ʧʝʨʝʙʦʝʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ, ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʩʘʥʠʪʘʨʥʦʛʦ 

ʧʦʧʫʩʢʦʚ ʧʦ ʤʝʩʷʮʘʤ ʛʦʜʘ ʜʦ ʠ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʅɻʋ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʧʫʩʢ, ʘ 

ʪʘʢʞʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʈɺʍʋ ʜʝʬʠʮʠʪʘʤʠ ʚʦʜʳ ʚ ʛʦʜʦʚʦʤ ʠ ʤʝʩʷʯʥʦʤ ʨʘʟʨʝʟʘʭ ʥʝ 

ʟʘʪʨʦʥʫʪʳ. 

ʈʘʩʯʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʧʦ ʯʠʩʣʫ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʣʝʪ ʠ ʩʫʤʤʝ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʤʝ-

ʩʷʮʝʚ ʧʨʦʠʟʚʝʜʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʢʦʚ ʩʦʦʪʥʦʰʝʥʠʡ ʪʨʝʙʫʝʤʳʭ ʠ ʨʘʩʯʝʪʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦʧʫʩʢʦʚ ʧʦ ʤʝʩʷʮʘʤ ʛʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʪʘʢʦʡ 

ʛʨʘʬʠʢ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʫʩʢʘ ʥʘ ʧʝʨʠʦʜ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʅɻʋ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʈʠʩ. 2. ʉʦʦʪʥʦʰʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʫʩʢʘ 

ʧʦ ʤʝʩʷʮʘʤ (ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʅɻʋ) 

ʇʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ 2 ʧʝʨʝʙʦʠ ʩ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʫʩʢʘ ʥʘʩʪʫ-

ʧʘʶʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʦʜʥʦʩʪʠ, ʟʘʭʚʘʪʳʚʘʷ ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʠ. ʊʘʢ, 

ʥʘʯʠʥʘʷ ʩ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʪʦʢʘ ʈʛʨ=4,6%, ʧʝʨʝʙʦʠ ʥʘʩʪʫʧʘʶʪ ʚ ʘʚʛʫʩʪʝ, ʩ ʈʛʨ=9,9% ʚ 

ʩʝʥʪʷʙʨʝ, ʩ ʈʛʨ=43,7% ʚ ʠʶʣʝ ʠ ʪ.ʜ. 

ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʛʣʫʙʠʥʳ ʧʝʨʝʙʦʝʚ ʧʦ ʤʝʩʷʮʘʤ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʫʩʢʘ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3. 

 

 

 

ʈʠʩ. 3. ɻʣʫʙʠʥʘ ʧʝʨʝʙʦʝʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʫʩʢʘ ʧʦ ʤʝʩʷʮʘʤ 

ɿʥʘʯʝʥʠʝ ʈʛʨ ʚ ʣʠʤʠʪʠʨʫʶʱʝʤ ʤʝʩʷʮʝ (ʘʚʛʫʩʪʝ) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ 

ʯʠʩʣʦ ʧʝʨʝʙʦʡʥʳʭ ʣʝʪ n ʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ ʨʷʜʫ, ʈʛʨ ʚʦ ʚʩʝʭ ʤʝʩʷʮʘʭ ï ʩʫʤʤʫ ʙʝʩʧʝ-

ʨʝʙʦʡʥʳʭ ʤʝʩʷʮʝʚ ʄ. ʆʙʦʙʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʪʦʢʘ 

ʥʘʠʙʦʣʝʝ ʥʝʦʙʝʩʧʝʯʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʧʫʩʢ ʚ ʥʠʞʥʠʡ ʙʴʝʬ ʅʅɻʋ, 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦʥʠʞʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ ʚʦʜʥʦʩʪʠ. ʍʦ-

ʟʷʡʩʪʚʝʥʥʳʡ ʠ ʩʘʥʠʪʘʨʥʳʡ ʧʦʧʫʩʢʠ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʣʠʰʴ ʧʨʠ ʤʘʣʦʡ ʚʦʜʥʦʩʪʠ (ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ 95% ʠ ʚʳʰʝ). ɸʥʘʣʦʛʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʠʮʠʪʦʚ ʚʦʜʳ ʦʪʨʘʞʘ-

ʝʪʩʷ ʚ ʧʦʢʘʟʘʪʝʣʝ ʛʣʫʙʠʥʳ ʧʝʨʝʙʦʝʚ ï ʦʩʥʦʚʥʳʝ ʧʝʨʝʙʦʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦ ʪʨʘʥʩʧʦʨʪ-

ʥʦʤʫ ʧʦʧʫʩʢʫ ʧʦʯʪʠ ʥʘ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʩʪʦʢʘ, ʚʦʟʨʘʩʪʘʷ ʧʦ ʛʣʫʙʠʥʝ 



ɸ.ʅ. ʉʠʪʥʦʚ, ʅ.ɺ. ʂʦʯʢʫʨʦʚʘ, ɼ.ɸ. ʄʠʣʴʮʳʥ 
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ʧʝʨʝʙʦʝʚ ʚ ʮʝʣʦʤ ʧʦ ʥʘʚʠʛʘʮʠʠ ʜʦ 36ï37% ʧʨʠ ʤʘʣʦʡ ʚʦʜʥʦʩʪʠ (ʚ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ 

ʚʳʰʝ) ʠ ʯʘʩʪʠʯʥʦ ʧʦ ʩʘʥʠʪʘʨʥʦʤʫ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʦʧʫʩʢʘʤ ʜʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʝʣʠʯʠʥ.  

ʊʘʙʣʠʮʘ 1 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ɺʠʜ ʧʦʧʫʩʢʘ ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦ 

ʯʠʩʣʫ ʙʝʩʧʝʨʝʙʦʡʥʳʭ 

ʣʝʪ ʈʯʙʣ, % 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦ ʩʫʤʤʝ 

ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʤʝʩʷʮʝʚ, 

ʈʩʙʤ, % 

ɻʣʫʙʠʥʘ ʧʝʨʝʙʦʝʚ, % 

ʜʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ 

ʅʅɻʋ 

ʧʦʩʣʝ 

ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʅʅɻʋ 

ʜʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ 

ʅʅɻʋ 

ʧʦʩʣʝ 

ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʅʅɻʋ 

ʜʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ 

ʅʅɻʋ 

ʧʦʩʣʝ 

ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʅʅɻʋ 

ʊʨʘʥʩʧʦʨʪʥʳʡ 3,5 3,5 58,04 57,81 0,11-36,93 0,21-36,90 

ʍʦʟʷʡʩʪʚʝʥʥʳʡ 91,2 91,2 - - 0,05-7,60 0,19-8,13 

ʉʘʥʠʪʘʨʥʳʡ 96,5 96,5 - - ʜʦ 3,87 ʜʦ 4,17 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ 98,2 98,2 - - - - 

ʂʦʤʧʣʝʢʩʥʳʡ 3,5 3,5 - - 0,04-26,99 0,08-27,03 

 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʝʢʪʠʨʫʝʤʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ ʪʨʘʥʟʠʪʥʦʤ ʨʝʞʠʤʝ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ ʨʘʩʯʸʪʥʦʤ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ, 

ʪʦ ʩʙʨʦʩʳ ʚʦʜʳ ʯʝʨʝʟ ʅʅɻʋ ʟʘʚʠʩʷʪ ʦʪ ʚʦʜʥʦʩʪʠ ʛʦʜʘ: ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʥʝʠʟʙʝʞʥʦ 

ʚʦʟʥʠʢʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʦʪʜʘʯʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʛʨʘʥʠʯʝʥʠʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʥʠʞ-

ʥʝʤ ʙʴʝʬʝ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ; ʚ ʤʥʦʛʦʚʦʜʥʳʝ ʛʦʜʳ ʠʟʣʠʰʢʠ ʚʦʜʳ, ʩʚʝʨʭ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʦʪʤʝʪʢʠ ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ, ʩʙʨʘʩʳʚʘʶʪ-

ʩʷ ʚ ʥʠʞʥʠʡ ʙʴʝʬ, ʫʚʝʣʠʯʠʚʘʷ ʝʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ. 

ʇʦʨʷʜʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʛʦ ʩʪʦʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʛʨʘʬʠʢʦʤ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʝʪʩʷ: ʧʦʜʜʝʨʞʘʥʠʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʦʪʜʘʯʠ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʙʴʝʬʘʭ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ 

ʛʠʜʨʦʫʟʣʘ, ʩʤʷʛʯʝʥʠʝ ʧʝʨʝʙʦʝʚ ʚʦʜʦʦʪʜʘʯʠ ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ, ʩʦʢʨʘʱʝʥʠʝ ʭʦʣʦʩʪʳʭ 

ʩʙʨʦʩʦʚ ʚ ʤʥʦʛʦʚʦʜʥʳʝ ʛʦʜʳ. 

ʆʩʥʦʚʦʡ ʤʝʪʦʜʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʛʨʘʬʠʢʦʚ ʷʚʣʷʶʪʩʷ ʚʦʜʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʝ ʙʘʣʘʥʩʳ ʧʦ ʦʙʲʝʤʫ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʥʘ ʈɺʍʋ çʉʪʚʦʨ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʠʜʨʦʫʟ-

ʣʘ ï ʩʪʚʦʨ ʅʅɻʋè ʨʘʟʣʠʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʧʨʠʭʦʜʥʫʶ, ʨʘʩʭʦʜʥʫʶ 

ʯʘʩʪʴ ʙʘʣʘʥʩʘ ʠ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʧʦʣʥʝʥʠʷ ʠ ʩʨʘʙʦʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ [2]. 

ɿʘ ʨʘʩʯʝʪʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ ʧʨʠʥʠʤʘʝʪ-

ʩʷ ʤʝʩʷʯʥʳʡ ʠʥʪʝʨʚʘʣ ʩ ʨʘʟʙʠʚʢʦʡ ʥʘ ʜʝʢʘʜʳ ʚ ʧʦʣʦʚʦʜʴʝ (ʘʧʨʝʣʴ ï ʠʶʥʴ) ʠ ʚ ʥʦʷʙʨʝ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩʦ ʟʥʘʯʠʤʦʡ ʚʥʫʪʨʠʤʝʩʷʯʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʩʪʦʢʘ ʚ ʧʦʣʦʚʦ-

ʜʴʝ, ʥʦ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ʥʘ ʫʯʘʩʪʢʝ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʫʜʦʭʦʜʥʳʭ 

ʛʣʫʙʠʥ ʥʘ ʫʯʘʩʪʢʝ ʧʨʠ ʦʪʤʝʪʢʝ 68,0 ʤɹʉ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʢ ʦʪʢʨʳʪʠʶ ʥʘʚʠ-

ʛʘʮʠʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ). ʉʨʘʙʦʪʢʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʙʳʪʦʚʳʭ 

ʫʨʦʚʥʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʥʘʚʠʛʘʮʠʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ 

ʥʦʷʙʨʷ). ʇʦʵʪʦʤʫ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʝ-

ʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ ʚ ʫʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ ʩ ʙʦʣʴʰʝʡ ʜʝʪʘ-

ʣʠʟʘʮʠʝʡ. 

ɼʠʩʧʝʪʯʝʨʩʢʠʡ ʛʨʘʬʠʢ ʚʢʣʶʯʘʝʪ 4 ʦʩʥʦʚʥʳʭ ʟʦʥʳ: ʟʦʥʫ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʦʪʜʘʯʠ, 

ʟʦʥʫ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪʜʘʯʠ, ʟʦʥʫ ʠʟʙʳʪʢʦʚ ʩʪʦʢʘ ʠ ʟʦʥʫ ʟʠʤʥʝʡ ʤʝʞʝʥʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʪ ʚʨʝʤʝʥʠ z=f(t). 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʧʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʷʤ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʅɻʋ 

ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: ʟʘʧʦʣʥʝʥʥʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʜʦ ʧʨʦʝʢʪʥʦʡ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʦʪʤʝʪʢʠ 68,00 ʤɹʉ ʚ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʦʧʦʨʦʞʥʝʥʥʦʝ ʜʦ ʙʳʪʦʚʳʭ ʫʨʦʚʥʝʡ 

ʨʝʢʠ ʚ ʤʝʞʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʟʠʤʥʷʷ ʤʝʞʝʥʴ). ɺ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʨʝʞʠʤʘ ʨʘʙʦ-

ʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʅɻʋ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʛʨʘʬʠʢ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʨʦʪʠʚʦʧʝʨʝ-

ʙʦʡʥʫʶ ʣʠʥʠʶ, ʷʚʣʷʶʱʫʶʩʷ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ ʟʦʥʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʦʪʜʘʯʠ. ʕʪʘ 

ʣʠʥʠʷ ʚʢʣʶʯʘʝʪ: ʚʝʪʚʴ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ 68,00 ʤɹʉ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ʅʅɻʋ, ʩʨʘʙʦʪʢʫ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʝʨʠʦʜʘ ʥʘʚʠʛʘʮʠʠ ʜʦ ʙʳʪʦʚʳʭ 

ʫʨʦʚʥʝʡ ʚ ʨʝʢʝ, ʚʝʪʚʴ ʥʘʧʦʣʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʘʢʢʫʤʫʣʷʮʠʶ ʟʘʧʘʩʘ ʚʦʜʳ, ʥʝʦʙ-

ʭʦʜʠʤʫʶ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ.  

ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʛʨʘʬʠʢʦʚ ʨʘʙʦʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʅɻʋ 

ʧʨʠʥʷʪʘ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ʆʧʨʝʜʝʣʷʝʪʩʷ ʜʘʪʘ ʥʘʯʘʣʘ ʧʝʨʠʦʜʘ ʥʘʚʠʛʘʮʠʠ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʥʘʯʘʣʦ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʳ ʘʧʨʝʣʷ), ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ-

ʩʷ ʥʘ ʦʪʤʝʪʢʝ ʥʝ ʥʠʞʝ ʦʪʤʝʪʢʠ ʅʇʋ = 68,00 ʤɹʉ. 

2. ʆʙʨʘʪʥʳʤ ʭʦʜʦʤ ʦʪ ʜʘʪʳ ʥʘʯʘʣʘ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʪʨʦʠʪʩʷ ʚʝʪʚʴ ʥʘ-

ʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦʛʣʘʩʥʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʙʘʣʘʥʩʫ ʟʘ ʨʘʩʯʝʪʥʳʝ ʠʥʪʝʨ-

ʚʘʣʳ (ʜʝʢʘʜʳ ʟʘ ʘʧʨʝʣʴ). ʇʨʠ ʵʪʦʤ ʫʨʦʚʥʠ ʚʦʜʳ ʟʘ ʨʘʩʯʝʪʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʦʧ-

ʨʝʜʝʣʷʶʪʩʷ ʧʦ ʜʘʥʥʳʤ ʙʘʣʘʥʩʦʚ ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʫ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʭʦʜʘ ʠ ʫʨʦʚʥʷ ʚʦ-

ʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʅɻʋ Q=f(z), ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʥʘ ʨʠʩʫʥʢʝ 4. ɻʨʘʬʠʢ Q=f(z) 

ʧʦʣʫʯʝʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. ɺ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʧʦʣʦ-

ʚʦʜʴʷ ʧʨʠ ʫʨʦʚʥʷʭ ʚʦʜʳ ʚ ʨʝʢʝ ʤʝʥʝʝ 68,00 ʤɹʉ, ʟʘʪʚʦʨʘʤʠ ʧʝʨʝʢʨʳʚʘʶʪ ʚʦʜʦʩʣʠʚ-

ʥʳʝ ʧʨʦʣʝʪʳ ʙʝʪʦʥʥʦʡ ʧʣʦʪʠʥʳ, ʟʘʧʦʣʥʷʷ ʯʘʰʫ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʅɻʋ ʪʨʘʥʟʠʪʥʳʤ 

ʩʪʦʢʦʤ ʟʘ ʨʘʩʯʝʪʥʳʝ ʠʥʪʝʨʚʘʣʳ (ʜʝʢʘʜʳ ʟʘ ʘʧʨʝʣʴ). ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʢʨʳʚʘʝʤʳʭ ʚʦʜʦ-

ʩʣʠʚʥʳʭ ʧʨʦʣʝʪʦʚ ʙʝʪʦʥʥʦʡ ʧʣʦʪʠʥʳ ʧʨʠ ʥʘʧʦʣʥʝʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʬʠʢʘʤʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʟʘʪʚʦʨʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩʭʦ-

ʜʘ. ɺ ʤʥʦʛʦʚʦʜʥʳʡ ʧʝʨʠʦʜ ʢʘʢ ʪʘʢʦʚʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʝ ʙʫʜʝʪ, ʪ.ʢ. 

ʨʘʩʭʦʜʳ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʩʪʚʦʨ ʛʠʜʨʦʫʟʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʨʦʚʥʷʤ ʚʦʜʳ ʙʦʣʝʝ 

68,00 ʤɹʉ. ɺʩʝ ʟʘʪʚʦʨʳ ʚʦʜʦʩʣʠʚʥʳʭ ʧʨʦʣʝʪʦʚ ʙʝʪʦʥʥʦʡ ʧʣʦʪʠʥʳ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳ-

ʪʳ. ɿʘʜʘʯʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʚʦʜʠʪʩʷ ʢ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʧʝʨʝʢʨʳʪʠʶ 

ʟʘʪʚʦʨʘʤʠ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʦʪʚʝʨʩʪʠʡ ʥʘ ʚʦʜʦʩʣʠʚʥʦʡ ʧʣʦʪʠʥʝ ʅʅɻʋ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʨʘʩʭʦʜʘ ʚ ʨʝʢʝ ʚ ʤʘʝ ï ʠʶʥʝ. 

 

 

ʈʠʩ. 4. ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʭʦʜʘ ʠ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʅɻʋ 
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3. ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʦʪʤʝʪʢʠ ʅʇʋ = 

68,00 ʤɹʉ, ʦʥʦ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ ʪʨʘʥʟʠʪʥʦʤ ʨʝʞʠʤʝ ʜʦ ʢʦʥʮʘ ʥʘʚʠʛʘʮʠʠ. 

4. ʆʧʨʝʜʝʣʷʝʪʩʷ ʜʘʪʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʠʦʜʘ ʥʘʚʠʛʘʮʠʠ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʥʘʯʘʣʦ 

ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʥʦʷʙʨʷ). 

5. ʇʨʷʤʳʤ ʭʦʜʦʤ ʦʪ ʜʘʪʳ ʦʢʦʥʯʘʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʪʨʦʠʪʩʷ ʚʝʪʚʴ 

ʦʧʦʨʦʞʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʥʠʟʫ ʫʨʦʚʥʷʤʠ ʚʦʜʳ ʚ ʨʝʢʝ ʟʘ ʨʘʩʯʝʪʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ (ʪʨʝʪʴʷ ʜʝʢʘʜʘ ʥʦʷʙʨʷ ï ʜʝʢʘʙʨʴ). ʇʦʩʪʨʦʝʥʠʝ ʚʝʪʚʠ ʦʧʦʨʦʞʥʝʥʠʷ 

ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪʦʤ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʠ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ 

ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʅʅɻʋ ʥʝ ʙʦʣʝʝ 0,5 ʤ/ʩʫʪʢʠ, ʩʫʤʤʠʨʫʷ ʦʙʲʝʤ ʪʨʘʥʟʠʪʘ ʩʪʦʢʘ ʟʘ ʨʘʩ-

ʯʝʪʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ (ʪʨʝʪʴʷ ʜʝʢʘʜʘ ʥʦʷʙʨʷ ï ʜʝʢʘʙʨʴ) ʩ ʦʙʲʝʤʦʤ ʦʧʦʨʦʞʥʷʝ-

ʤʦʡ ʯʘʰʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  

6. ʇʦ ʪʦʯʢʘʤ ʧʝʨʝʩʝʯʝʥʠʷ ʚʝʪʚʝʡ ʥʘʧʦʣʥʝʥʠʷ ʠ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʨʝʢʝ (ʥʘʯʘʣʴʥʳʭ 

ʫʨʦʚʥʷʭ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʘʪʳ ʥʘʯʘʣʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʠʦʜʦʚ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ.  

7. ʇʦ ʪʦʯʢʘʤ ʧʝʨʝʩʝʯʝʥʠʷ ʚʝʪʚʠ ʦʧʦʨʦʞʥʝʥʠʷ ʩ ʫʨʦʚʥʷʤʠ ʚʦʜʳ ʚ ʨʝʢʝ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʜʘʪʳ ʦʢʦʥʯʘʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʦʚ ʦʧʦʨʦʞʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʧʦʩʪʨʦʝʥʳ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʛʨʘʬʠʢʠ ʨʘʙʦʪʳ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʅɻʋ ʧʨʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʷʭ ʩʪʦʢʘ 1, 50, 75, 99 %, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 

ʈʠʩ. 5. ɼʠʩʧʝʪʯʝʨʩʢʠʝ ʛʨʘʬʠʢʠ ʨʘʙʦʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʅɻʋ  

ʧʦ 1%, 50%, 75%, 99% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʠʭ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʶʪ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʚʘʨʠʘʥʪʘʭ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʠ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʆʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ ʧʦ ʯʠʩʣʫ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʣʝʪ ʜʦ ʠ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʅɻʋ ʧʦ ʚʩʝʤ ʚʠʜʘʤ 

ʧʦʧʫʩʢʦʚ ʩʦʚʧʘʜʘʶʪ, ʧʦ ʩʫʤʤʝ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʤʝʩʷʮʝʚ (ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʫʩʢʘ) 

ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ 0,2% ʥʠʞʝ, ʧʦ ʛʣʫʙʠʥʝ ʧʝʨʝʙʦʝʚ ʧʦ ʛʦʜʫ ʥʘ ʜʦʣʠ ʧʨʦʮʝʥʪʘ 

ʚʳʰʝ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʥʘʧʦʣʥʷʝʤʦʛʦ ʥʘ ʥʘʚʠʛʘʮʠʶ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʘ ʥʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

2. ɸʥʘʣʠʟ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʛʨʘʬʠʢʦʚ ʨʘʙʦʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʅɻʋ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʪʦʢʘ 1, 50, 75% ʢʘʢ ʪʘʢʦʚʦʝ ʥʘʧʦʣʥʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪʩʫʪ-

ʩʪʚʫʝʪ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʭʦʜʳ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʩʪʚʦʨ ʅʅɻʋ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʨʦʚʥʷʤ 

ʚʦʜʳ ʚʳʰʝ 68,00 ʤɹʉ ʠ ʥʘ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʛʨʘʬʠʢʘʭ ʧʦʢʘʟʘʥʳ ʚʨʝʤʝʥʥʳʝ ʦʪʨʝʟʢʠ ʧʦ 
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ʧʝʨʝʢʨʳʪʠʶ ʟʘʪʚʦʨʘʤʠ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʦʪʚʝʨʩʪʠʡ ʥʘ ʚʦʜʦʩʣʠʚʥʦʡ ʧʣʦʪʠʥʝ ʧʨʠ ʩʥʠ-

ʞʝʥʠʠ ʨʘʩʭʦʜʘ. ɺʝʪʚʴ ʥʘʧʦʣʥʝʥʠʷ ʣʦʞʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʧʨʠ 99% 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 20 ʜʥʝʡ. 

3. ʈʘʩʯʝʪʳ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʅɻʋ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʙʝʩʧʝʯʝʥʥʦ-

ʩʪʷʭ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʦʧʦ-

ʨʦʞʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 10,5 ʜʥʝʡ ʧʨʠ 99% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ, ʘ  ʤʠʥʠʤʘʣʴ-

ʥʘʷ ï 4,6 ʜʥʝʡ ʧʨʠ 1% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. 
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The article presents the results of basic water-related indicators availability calculations in 

the area of Nizhny Novgorod low-pressure hydroelectric power plant reservoir in its current 

state and future prospects, as well as dispatching schedules of reservoir operation under dif-

ferent conditions of water availability. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 10.10.2016 ʛ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠ ʛʝʥʝʨʘʮʠʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

(ʉʏʇʋ) ʚ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʝ, ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʦ ʫʥʠʬʠʢʘʮʠʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ, ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʧʦʜʭʦʜʳ ʢ ʫʥʠʬʠʢʘʮʠʠ, ʚʳʜʚʠʥʫʪʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʧʦʩʪʧʨʦ-

ʮʝʩʩʦʨʫ. ʅʘ ʧʨʝʜʤʝʪ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʨʝʰʝʥʠʡ ʠ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ, ʧʦʟʚʦ-

ʣʷʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʜʠʥʳʡ ʧʨʦʝʢʪ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʜʣʷ ʩʪʘʥʢʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʏʇʋ. ʈʝʘʣʠʟʘʮʠʷ ʦʧʠʩʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʠʟʚʝʜʝʥʘ ʚ ʩʨʝʜʝ 

VC++ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʧʨʦʝʢʪʘ 

ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʨʨʝʢʪʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʪʦʝʢ Fanuc 0/16/18/32, Arumatik, iTHC530 ʩ ʧʦʜʜʝʨʞʢʦʡ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ. 

ɺʚʝʜʝʥʠʝ 

ʇʦʪʨʝʙʥʦʩʪʴ ʟʘʤʝʥʳ ʫʩʪʘʨʝʚʰʠʭ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ ï ʧʨʦʙʣʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠ-

ʚʘʶʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʝ ʢʦʤʧʘʥʠʠ. ʊʘʢʠʝ ʧʦʩʪʧʨʦʮʝʩʩʦʨʳ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ 

ʕɺʄ, ʚʳʧʫʱʝʥʥʳʭ ʤʥʦʛʦ ʣʝʪ ʥʘʟʘʜ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, ʧʦʵʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʣʠ ʧʦʢʫ-

ʧʘʪʴ ʥʦʚʳʝ ʧʦʩʪʧʨʦʮʝʩʩʦʨʳ. ʊʨʫʜʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʦʚʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʉɸʄ-ʜʘʥʥʳʝ, ʪʦ ʝʩʪʴ ʧʨʠʜʝʪʩʷ ʩʦʟ-

ʜʘʪʴ ʥʦʚʫʶ ʫʧʨʘʚʣʷʶʱʫʶ ʧʨʦʛʨʘʤʤʫ (ʋʇ). 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʉɸʄ ʧʨʠʟʥʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʳʰʝʥʘʟʚʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʯʘʩʪʠʯ-

ʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʚʦʠ ʧʨʦʜʫʢʪʳ, ʥʦ ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʩʢʘʟʘʪʴ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʦ-

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʠʭ ʨʘʟʨʝʰʝʥʠʷ. 

ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʧʫʪʴ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ. ʕʪʠ ʧʨʦʛʨʘʤʤʳ ʩʦʚʤʝʩʪʠʤʳ ʩ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʉɸʄ-ʩʠʩʪʝʤʘʤʠ ʠ ʩʦʟʜʘʥʳ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠ-

ʟʠʨʫʶʪʩʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʧʦʩʪʧʨʦʮʝʩʩʦʨʳ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʠʥʩʪ-

ʨʫʤʝʥʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʣʦʞʥʳʝ ʩʪʘʥʢʠ ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤ ʏʇʋ [2]. 

ɺʦʟʤʦʞʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ ʙʳʣʦ ʙʳ ʧʨʠ-

ʥʷʪʠʝ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʙʦʣʝʝ ʞʝʩʪʢʦʛʦ ʩʪʘʥ-

ʜʘʨʪʘ ʜʣʷ NC ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʦʡ ʩʪʘʥʜʘʨʪ ʧʦʟʚʦʣʠʣ ʙʳ ʧʨʦʛʨʘʤʤʫ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʫʶ ʜʣʷ ʥʝʢʦʝʛʦ ʩʪʘʥʢʘ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ çʩʪʘʥʦʢ ï ʩʠʩʪʝʤʘ 

ʏʇʋè, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʛʦʪʦʚʠʪʝʣʷ. ʕʪʦ ʬʘʢʪʠʯʝʩʢʠ ʫʩʪʨʘʥʠʣʦ ʙʳ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟ-

ʨʘʙʦʪʢʝ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ ʜʣʷ ʥʦʚʳʭ ʩʪʘʥʢʦʚ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʫ. 

ʂʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʪʘʢʦʡ ʩʪʘʥʜʘʨʪ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ ʩ ʩʝʨʝʜʠʥʳ 70-ʭ ʛʦʜʦʚ. 

ʀʟʚʝʩʪʥʳʡ ʢʘʢ BCL, ʦʥ ʙʳʣ ʩʦʟʜʘʥ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʚʦʝʥʥʳʭ ʚʝʜʦʤʩʪʚ ʉʐɸ ʩ ʪʝʤ, 

ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʧʨʦʙʣʝʤʫ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ NC ʧʨʦʛʨʘʤʤ ʩʦ ʩʪʘʥʢʘʤʠ ʚ ʧʨʦʝʢʪʘʭ 

ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʦʜʥʦʛʦ ʟʘʚʦʜʘ ʥʘ ʜʨʫʛʦʡ. 



ɸ.ɺ. ɹʳʯʠʢ, ʆ.ʄ. ɽʛʦʨʦʚ, ʉ.ɹ. ɾʠʣʠʥʘ 
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ʇʦʯʝʤʫ BCL ʩʪʘʥʜʘʨʪ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʛʦʜʥʷ? ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʢʦʚ ʪʘʢʦʤʫ ʩʪʘʥ-

ʜʘʨʪʫ ʧʦʪʨʝʙʦʚʘʣʦ ʙʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʥʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʣʠʜʝʨʦʚ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʩʠʣʫ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ. ɺʩʝ ʞʝ ʥʝʩʢʦʣʴʢʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʪʘʥʢʦʚ ʧʨʝʜʣʘʛʘʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʦʧʮʠʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʦʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʫ BCL, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʉɸʄ ʩʠʩʪʝʤ ʥʝ ʩʧʦʩʦʙʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴ BCL ʬʘʡʣ [1]. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʤʝʪʦʜʳ ʝʝ ʨʝʰʝʥʠʷ 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ ʥʘ ʧʨʠʤʝʨʝ ʧʨʝʜʧʨʠʷʪʠʷ ʇɸʆ ɸʅʇʇ çʊɽʄʇ-

ɸɺʀɸè, ʭʦʪʷ ʚʩʝ ʥʠʞʝʦʧʠʩʘʥʥʦʝ ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ ʥʘ ʣʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʠʩʧʦʣʴ-

ʟʫʝʤʦʝ ʉʏʇʋ ʨʘʟʥʳʭ ʪʠʧʦʚ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʏʇʋ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ CAM-ʩʠʩʪʝʤʘ ʣʝʛʢʦʛʦ ʫʨʦʚʥʷ T-Flex ʏʇʋ 2.5D/3D, ʧʦʜ ʢʦʪʦ-

ʨʫʶ ʟʘ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʘʙʣʦʥʦʚ, ʤʘʢʨʦʩʦʚ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʮʠʢʣʦʚ. ʕʪʠ ʥʘʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʤʧʘʢʪʥʳʝ ʠ ʛʠʙ-

ʢʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʚʷʟʘʥʥʳʭ ʩ 2.5D, 3D ʠ 3+2D ʦʙʨʘ-

ʙʦʪʢʦʡ ʥʘ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʮʝʥʪʨʘʭ ʬʨʝʟʝʨʥʦʡ ʠ ʪʦʢʘʨʥʦʡ ʛʨʫʧʧ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʥʢʠ ʩ ʉʏʇʋ ʪʠʧʘ Fanuc, ʦʜʥʘʢʦ, 

ʚ ʭʦʜʝ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʥʦʯʥʳʡ ʧʘʨʢ ʧʦʧʦʣʥʠʣʩʷ ʩʪʘʥʢʘʤʠ ʩ ʘʥʘʣʦʛʠʯ-

ʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʥʦ ʠʤʝʶʱʠʤʠ ʉʏʇʋ iTHC530 (ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʪʢʨʳ-

ʪʳʤ ʪʝʢʩʪʦʤ ï heidenhain), ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʝʝ ʧʦʣʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʧʨʦʝʢʪʦʚ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʜʣʷ ʩʪʘʥʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʪʠʧʘ Fanuc, iTHC530 ʠ ʜʨ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʘʨʭʠʚʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʝʢʪʦʚ ʤʝʭʘʥʦʦʙ-

ʨʘʙʦʪʢʠ, ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʦʜ ʉʏʇʋ Fanuc. ʕʪʠ ʧʨʦʝʢʪʳ ʥʝʦʙʭʦʜʠʤʦ ʚ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʩʞʘʪʳʝ ʩʨʦʢʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʏʇʋ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʝʩʴ ʩʪʘʥʦʯʥʳʡ ʧʘʨʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʧʨʦ-

ʮʝʩʩʦʨ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʫʞʝ ʩʣʦʞʠʚʰʠʡʩʷ ʧʦʜʭʦʜ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩʪʘʥʢʦʚ 

ʏʇʋ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ.  

ʆʨʠʛʠʥʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʉʏʇʋ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪ-

ʢʠ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʋʇ, ʟʘ ʩʯʝʪ ʚʩʪʨʦʝʥʥʳʭ ʮʠʢʣʦʚ ʦʙʨʘʙʦʪʦʢ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ 

ʯʠʪʘʝʤʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʠʩʪʦʤ ʠʣʠ ʥʘʣʘʜʯʠʢʦʤ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʥʘ ʩʪʦʡʢʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʛʨʦʤʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʨʠʪʠ-

ʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʘʧʨʠʤʝʨ, ʟʘʧʫʩʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʘʣʠ ʧʦʩʣʝ ʧʨʦ-

ʚʝʜʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ [4]. 

ʆʜʥʘʢʦ, ʧʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʣʶʩʦʚ, ʨʝʘʣʠʟʘʮʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʬʫʥʢ-

ʮʠʡ (ʧʨʠʩʫʱʠʭ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʪʠʧʫ ʉʏʇʋ) ʧʨʠʚʦʜʠʪ ʢ ʫʪʨʘʪʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʨʦ-

ʛʨʘʤʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʩʥʠʞʝʥʠʶ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʦ ʩʪʘʥʢʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʉʏʇʋ, 

ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1 ʚ ʚʠʜʝ ʩʭʝʤʳ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚʳʜʝʣʝʥʦ ʜʚʘ ʨʝʰʝʥʠʷ: 

ï ʫʥʠʬʠʢʘʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʋʇ, ʪ.ʝ. ʦʪʢʘʟ ʦʪ ʚʩʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ 

ʦʙʨʘʙʦʪʦʢ ʧʨʠʩʫʱʝʛʦ ʣʶʙʦʡ ʉʏʇʋ, ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ G-ʢʦʜʦʚ, 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ DIN 66025/ISO 6983/ɻʆʉʊ 20999 [9]. ʇʦʣʫʯʝʥʥʘʷ ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʛʨʘʤʤʘ ʧʨʠʛʦʜʥʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ ʣʶʙʳʭ ʩʪʘʥʢʘʭ-ʘʥʘʣʦʛʘʭ ʧʦʜ-

ʜʝʨʞʠʚʘʶʱʠʭ ʫʢʘʟʘʥʥʳʡ ʩʪʘʥʜʘʨʪ; 

ï ʫʥʠʬʠʢʘʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ, ʪ.ʝ. ʨʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʘʥʘʣʦ-

ʛʠʯʥʦʛʦ ʚʩʪʨʦʝʥʥʦʤʫ ʧʨʠ ʧʦʩʪʧʨʦʮʝʩʩʠʨʦʚʘʥʠʠ. ʇʦʣʫʯʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʋʇ ʥʝ 

ʙʫʜʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʦʜʥʘʢʦ, ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʨʦʝʢʪʘ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ 

ʤʦʞʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʫʧʨʘʚʣʷʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʢʘʢ ʜʣʷ ʉʏʇʋ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʦʛʨʘʤʤʘ 

ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ, ʪʘʢ ʠ ʝʡ ʘʥʘʣʦʛʠʯʥʦʡ ʙʝʟ ʧʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʈʠʩ. 1. ʇʦʪʝʨʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʋʇ 

 ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ 

ʇʦʩʢʦʣʴʢʫ ʩʣʦʞʠʚʰʠʡʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʜʭʦʜ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʏʇʋ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʷʚʣʷʝʪʩʷ ʥʘʠ-

ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʥʠʬʠʢʘʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʝʛʦ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʛʝʥʝʨʠʨʦʚʘʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʪʘʥʢʦʚ-ʘʥʘʣʦʛʦʚ ʙʝʟ ʧʦ-

ʪʝʨʠ ʧʨʝʠʤʫʱʝʩʪʚ ʜʦʩʪʠʛʥʫʪʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʥʘ ʨʠʩʫʥ-

ʢʝ 2 ʵʪʦ ʧʦʷʩʥʝʥʦ ʚʳʜʝʣʝʥʠʝʤ ʦʙʱʝʡ ʯʘʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʩʪʧʨʦ-

ʮʝʩʩʦʨʫ: 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʝʥʠʷ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ ʋʇ ʥʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʧʝʨʝʤʝʥʥʳ-

ʤʠ, ʨʘʩʯʝʪʥʳʤʠ ʙʣʦʢʘʤʠ; 

ï ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʜʨʘ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʤʝʞʜʫ ʩʠʥʪʘʢʩʠʩʘʤʠ ʨʘʟʣʠʯʥʳʭ ʉʏʇʋ ʩʨʝʜʩʪʚʘʤʠ CAM-ʩʠʩʪʝʤʳ;  

ï ʝʜʠʥʘʷ ʩʨʝʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʋʇ, ʪʦ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʣʶʙʦʤʫ ʤʝʩʪʫ ʋʇ ʚʦ ʚʨʝʤʷ 

ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʝʝ ʩʦʟʜʘʥʠʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʦʤʝʨʥʳʭ ʩʩʳʣʦʢ ʥʘ 

ʧʦʜʧʨʦʛʨʘʤʤʳ, ʦʪʩʣʝʞʠʚʘʥʠʷ ʤʦʜʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʘ ʤʘʢʨʦ-ʪʨʘʝʢ-

ʪʦʨʠʡ (ʪʨʦʭʦʠʜʘʣʴʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ) [8]. 

 



ɸ.ɺ. ɹʳʯʠʢ, ʆ.ʄ. ɽʛʦʨʦʚ, ʉ.ɹ. ɾʠʣʠʥʘ 
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ʈʠʩ. 2. ɸʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʋʇ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʤ 

ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʧʦ ʫʥʠʬʠʢʘʮʠʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ 

ʀʜʝʷ ʫʥʠʬʠʢʘʮʠʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʝʝ ʚʘʨʠʘʥʪʘʭ ʩʫʱʝʩʪʚʫʝʪ ʥʝʤʥʦ-

ʛʠʤ ʤʝʥʴʰʝ, ʯʝʤ ʩʘʤʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʳ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʘʢʪʫ-

ʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʫʥʠʬʠʢʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ: 

ï ʦʙʦʙʱʝʥʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ; 

ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ; 

ï ʠʥʚʘʨʠʘʥʪʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʦʜʭʦʜʘ. 

ʆʙʦʙʱʝʥʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ. 

ʈʘʟʚʠʪʠʝ ʧʦʜʭʦʜʘ ʢ ʫʥʠʬʠʢʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʝʣʦ ʢ 

ʧʦʷʚʣʝʥʠʶ ʦʙʦʙʱʝʥʥʳʭ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ. ɽʩʣʠ ʯʪʦ-ʣʠʙʦ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ɻʆʉʊ 

20999ï83 [10], ʪʦ ʵʪʦ ʚʩʝʛʜʘ ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ. ʋʇ ʩʪʘʥʝʪ ʥʘʤʥʦʛʦ ʜʣʠʥʥʝʝ, 

ʥʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʜʝʬʠʮʠʪ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʩʪʘʥʢʘʭ ʩ ʏʇʋ ï ʩʢʦʨʝʝ ʠʩʢʣʶ-

ʯʝʥʠʝ, ʯʝʤ ʧʨʘʚʠʣʦ.  

ʇʨʠʤʝʨʦʤ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ CAM-ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʚʥʫʪʨʝʥʥʠʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʇʄʆ T-Flex ʏʇʋ, ʚ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʙʘʟʦʚʳʡ 

ʥʘʙʦʨ ʢʘʜʨʦʚ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩ ʥʝʢʦʪʦʨʦʡ ʪʦʯʥʦʩʪʴʶ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ 

ʣʶʙʦʡ ʢʦʥʪʫʨ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʘʥʢʦʚ ʚ ʧʦʛʦʥʝ ʟʘ ʧʨʠʙʳʣʴʶ ʚʥʝʜʨʷʶʪ ʚ ʉʏʇʋ ʩʣʝʜʫʶ-

ʱʠʝ ʦʯʝʥʴ ʧʦʣʝʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʮʠʢʣʳ, ʮʠʢʣʳ ʦʙʨʘʙʦʪʢʠ, çʫʤʥʳʝè 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ, ʚʩʪʨʦʝʥʥʳʝ HSM ʪʨʘʝʢʪʦʨʠʠ ʠ ʧʨʦʯʝʝ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ ʦʙʳʯʥʦ ʦʩʪʘʝʪʩʷ ʟʘ ʙʦʨʪʦʤ [6]. 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʚ ʫʥʠʬʠʢʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ ʷʚʠʣʦʩʴ ʧʦʷʚʣʝʥʠʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ (ʛʝʥʝʨʘʪʦʨʘ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ). ʇʨʦʠʟʦʰʣʦ ʨʘʟʜʝʣʝ-

ʥʠʝ ʩʪʘʪʠʯʥʦʛʦ ʤʦʜʫʣʷ ʯʪʝʥʠʷ ʉLData ʬʘʡʣʘ ʠ ʨʝʜʘʢʪʠʨʫʝʤʦʛʦ ʩʚʦʜʘ ʧʨʘʚʠʣ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʢʘʜʨʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʚʠʜʝ UX ʠʥʪʝʨʬʝʡʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʥʘʩʪʨʦʠʪʴ ʧʨʘ-

ʚʠʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʉLData ʚ ʢʘʜʨ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʝʤ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʩ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʣʝʢʩʠʢʦʡ, ʢʦʪʦʨʳʡ ʥʝ ʷʚʣʷʷʩʴ ʫʥʠ-

ʚʝʨʩʘʣʴʥʳʤ ças isè, ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ ʜʦʨʘʙʦʪʢʫ (ʧʝʨʝʨʘʙʦʪʢʫ) 

ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ ʧʦʜ ʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʥʦʚʳʡ ʩʠʥʪʘʢʩʠʩ) [5]. 

ʀʥʚʘʨʠʘʥʪʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠʜʝʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ 

ʩʚʷʟʴ çʵʣʝʤʝʥʪCLDŸʢʘʜʨʋʇè ʚ ʩʚʦʜʝ ʧʨʘʚʠʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʜʨʘ ʜʦʧʦʣʥʠʣʘʩʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʩʪʘʥʢʘ (ʉʏʇʋ), ʧʨʝʚʨʘʪʠʚʰʠʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʥʚʘʨʠʘʥʪ ʚʠʜʘ 

çʵʣʝʤʝʥʪCLDŸʤʦʜʝʣʴ ʩʪʘʥʢʘŸʢʘʜʨʋʇè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʪʘʥʢʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʟʘʧʦʣʥʝʥ ʩʚʦʜ ʧʨʘʚʠʣ, ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʡ ʚʘʨʠʘʥʪ 

ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʧʦʤʦʱʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ [7]. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʙʦʣʝʝ ʨʘʩʰʠʨʷʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʢ ʩʪʘʥʦʯ-

ʥʦʤʫ ʧʘʨʢʫ, ʠʥʚʘʨʠʘʥʪʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʦʩʪʘʣʩʷ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʢʘʢ 

ʧʦʢʘʜʨʦʚʫʶ ʟʘʧʠʩʴ (ʧʫʩʪʴ ʜʘʞʝ ʢʘʜʨʳ ʵʪʠ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʦʢ), ʪʘʢ ʠ ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʴ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʧʦʩʪʧʨʦʮʝʩʩʦʨʫ ʨʘʩʯʝʪʥʳʭ ʙʣʦʢʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʤʘʢʨʦ-ʘʥʘʣʦʛʦʚ ʬʫʥʢʮʠʡ, ʥʝʧʦʜʜʝʨʞʠʚʘʝʤʳʭ CAM-ʩʠʩʪʝʤʦʡ, ʥʘʧʨʠʤʝʨ, 

ʨʘʩʯʝʪ ʪʨʘʝʢʪʦʨʠʡ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʣʝʛ-

ʢʦʛʦ CAM. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ, ʧʦʩʢʦʣʴʢʫ ʥʘʩʪʨʦʡʢʘ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʧʦʩʪʧʨʦ-

ʮʝʩʩʦʨʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝʤ ʢʘʜʨʘ ʋʇ, ʥʝ ʧʨʝʜʧʦʣʘʛʘʷ ʜʦʩʪʫʧʘ ʢ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʤʫ ʷʜʨʫ ʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʜʠʥʦʡ ʩʨʝʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʋʇ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠ ʦʜʥʦ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ, ʧʦʵʪʦʤʫ ʧʨʝʜ-

ʣʦʞʝʥʦ ʩʣʝʜʫʶʱʝʝ ʨʝʰʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʜʠʥʳʡ ʧʨʦʝʢʪ ʤʝʭʘʥʦʦʙʨʘ-

ʙʦʪʢʠ ʜʣʷ ʩʪʘʥʢʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʏʇʋ. 

ɸʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ  

ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʩʪʧʨʦʮʝʩʩʦʨʳ ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʷʶʪʩʷ ʩ 

ʨʳʥʢʘ ʩʚʦʠʤʠ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ, ʠʭ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʦʚʦʜʢʠ. 

ʀʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ, ʦʧʠʩʳʚʘʝʤʦʛʦ ʚ ʨʘʙʦʪʝ, 

ʧʦʩʣʫʞʠʣ ʚʦʨʢʩʧʝʡʩ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ, çcustom post-

processorè ʥʘʧʠʩʘʥʥʳʡ ʧʦʜ Vʉ++ 6.0. ɼʘʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʫʞʝ ʩʦʜʝʨʞʠʪ ʙʠʙʣʠʦʪʝʢʫ 

ʯʪʝʥʠʷ ʉLD ʬʘʡʣʘ ʠ ʙʘʟʦʚʳʡ ʧʘʢʝʪ ʬʫʥʢʮʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʳʚʦʜʘ ʢʘʜʨʦʚ. ʀʥʩʪ-

ʨʫʤʝʥʪʘʨʠʡ Visual Studio ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ. 

ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʜʚʫʭ ʧʦʜʟʘʜʘʯ: 

ï ʦʙʝʩʧʝʯʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʥʪʘʢʩʠʩʘ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʩʪʘʥʢʘ-ʘʥʘʣʦʛʘ; 

ï ʚʥʝʜʨʝʥʠʷ ʘʥʘʣʦʛʦʚ ʦʨʠʛʠʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ.  

ʆʙʝʩʧʝʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʥʪʘʢʩʠʩʘ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʩʪʘʥʢʘ-ʘʥʘʣʦʛʘ ʜʦʩ-

ʪʠʛʘʝʪʩʷ ʦʪʢʘʟʦʤ ʦʪ ʧʦʩʪʨʦʯʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʋʇ (ʠʥʪʝʨʧʨʝʪʘʮʠʠ CLD ʬʘʡʣʘ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʭʝʤʘʪʠʯʥʦ ʥʘ ʨʠʩʫʥʢʝ 3), ʚ ʧʦʣʴʟʫ ʩʙʦʨʢʠ ʝʝ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʢʦʤʧʠ-

ʣʷʮʠʠ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʫʬʝʨʦʚ ʠ ʰʘʙʣʦʥʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥ-

ʢʦʤ 4. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʩʝʛʦ ʪʝʢʩʪʘ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦ-



ɸ.ɺ. ɹʳʯʠʢ, ʆ.ʄ. ɽʛʦʨʦʚ, ʉ.ɹ. ɾʠʣʠʥʘ 
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ʛʨʘʤʤʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʥʝʜʨʷʪʴ ʚ ʧʨʦ-

ʛʨʘʤʤʫ ʢʘʢ ʥʦʤʝʨʥʳʝ ʩʩʳʣʢʠ ʥʘ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʪʘʢ ʠ ʤʝʪʢʠ ʚʠʜʘ GOTO. 

 

 

ʈʠʩ. 3. ɸʣʛʦʨʠʪʤ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʋʇ ʤʝʪʦʜʦʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ CLD-ʬʘʡʣʘ 

ʠ ʩʪʨʫʢʪʫʨʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʋʇ 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʪʦʨʦʡ ʧʦʜʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʢʨʦ-ʘʥʘʣʦʛʠ ʘʚʪʦʮʠʢ-

ʣʦʚ (ʦʨʠʛʠʥʘʣʴʥʳʭ ʮʠʢʣʦʚ ʦʙʨʘʙʦʪʢʠ) ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʙʣʦʢʠ ʧʨʠʚʝʜʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʩʪʘʥʢʘ ʥʝ ʪʨʝʙʫʶʱʠʭ ʧʦʜʧʨʦʛʨʘʤʤ ï ʫʤʥʳʝ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ, ʬʫʥʢʮʠʠ ʥʘ-

ʚʠʛʘʮʠʠ ʩʦ ʩʪʦʡʢʠ, ʠ ʧʨ. 

 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʈʠʩ. 4. ɸʣʛʦʨʠʪʤ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʋʇ ʤʝʪʦʜʦʤ ʢʦʤʧʠʣʷʮʠʠ 

ʠ ʩʪʨʫʢʪʫʨʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʋʇ 

ɺ ʭʦʜʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʦʚ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʤʝʥʷʝʤʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʬʫʥʢʮʠʠ: 

1) ʟʘʜʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʯʝʨʝʟ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ; 

2) ʘʚʪʦʮʠʢʣʳ (ʠʟʤʝʨʠʪʝʣʴʥʳʝ, ʬʨʝʟʝʨʥʳʝ, ʩʚʝʨʣʠʣʴʥʳʝ, ʘ ʪʘʢʞʝ SL ʮʠʢʣ ʪʨʦʭʦʠ-

ʜʘʣʴʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ); 

3) ʧʨʠʤʝʥʝʥʠʝ ʧʨʷʤʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʙʣʦʢʦʚ G-Code ʚ ʉɸʄ-ʧʨʦʝʢʪʝ. 

ɼʠʘʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ ʚ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤʘʭ ʩ 

ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.  



ɸ.ɺ. ɹʳʯʠʢ, ʆ.ʄ. ɽʛʦʨʦʚ, ʉ.ɹ. ɾʠʣʠʥʘ 
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ʈʠʩ. 5. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʋʇ ʜʣʷ ʨʘʟʥʳʭ ʉʏʇʋ 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʥʠʞʝ. 

1. ɿʘʜʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʯʝʨʝʟ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ 

ɺ ʉʏʇʋ iTHC530 ʠʤʝʝʪʩʷ ʚʩʪʨʦʝʥʥʘʷ ʬʫʥʢʮʠʷ ʟʘʜʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥ-

ʜʝʣʷ (ʏɺʐ) ʯʝʨʝʟ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ (ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʬʫʥʢʮʠʠ ʧʦʜʘʯʠ ʥʘ ʟʫʙ ʠ ʥʘ-

ʦʙʦʨʦʪ), ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʨʘʙʦʪʢʝ ʠʥʩʪʨʫʤʝʥʪ ʩ ʜʠʘʤʝʪʨʦʤ 

ʦʪʣʠʯʥʳʤ ʦʪ ʟʘʜʘʥʥʦʛʦ ʙʝʟ ʢʦʨʨʝʢʮʠʠ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ [3]. 

ɺ ʉʏʇʋ Fanuc ʜʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʫʪʩʪʚʫʝʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʋʇ ʚʳʜʘʶʪʩʷ 

ʥʘ ʧʦʨʷʜʦʢ ʟʘʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ.  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʚ ʦʙʳʯʥʦʡ ʬʦʨʤʝ (ʦʙʦʨʦʪʳ ʚ ʤʠʥʫʪʫ) ʩ 

ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʯʘʩʪʦʪʘ ʷʚʣʷʝʪʩʷ ʵʢʚʠʚʘ-

ʣʝʥʪʥʦʡ ʥʘʟʥʘʯʝʥʥʦʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ iTHC530. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʠ 

ʧʝʨʝʩʯʝʪʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʙʣʦʢ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ. ʀʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʚ iTHC530 ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʠ 

ʬʘʡʣ ʪʘʙʣʠʮʳ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

ɽʩʣʠ ʧʨʦʝʢʪ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʠʟ iTHC530, ʪʦ ʚ ʥʝʤ ʝʩʪʴ ʚʩʝ ʠʩ-

ʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʝʨʝʩʯʝʪʘ. ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʙʣʦʢʘ ʧʝʨʝʩʯʝʪʘ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʈʠʩ. 6. ɹʣʦʢ-ʩʭʝʤʘ ʤʦʜʫʣʷ ʧʝʨʝʩʯʝʪʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʠ ʨʘʙʦʯʝʡ ʧʦʜʘʯʠ 

2. ɸʚʪʦʮʠʢʣʳ 

ɸʚʪʦʮʠʢʣʳ (ʢʘʢ ʮʠʢʣʳ ʦʙʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʮʠʢʣʳ ʠʟʤʝʨʝʥʠʷ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʩʪʦʡʢʠ iTHC530, ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʢ ʩʢʦʨʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ, ʦʪ-

ʨʘʙʦʪʢʠ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ, ʪʘʢ ʠ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ, ʥʘ-

ʧʨʠʤʝʨ, ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʮʠʢʣʦʚ [4], ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʥʘ ʩʪʘʥʢʝ-ʘʥʘʣʦʛʝ ʪʨʝʙʫʝʪ 

ʥʘʧʠʩʘʥʠʷ ʧʦʜʧʨʦʛʨʘʤʤ ʥʘ ʤʘʢʨʦʷʟʳʢʝ (Makro B). 

ʉʦʟʜʘʥʠʝ ʤʘʢʨʦʧʨʦʛʨʘʤʤʳ-ʘʥʘʣʦʛʘ, ʨʘʩʩʤʦʪʨʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʮʠʢʣʘ ʦʙʨʘʙʦʪʢʠ ʧʘ-

ʟʘ, ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 7 ʙʣʦʢ-ʩʭʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʧʘʟʘ ʩ ʦʪʜʝʣʴʥʦ ʚʳʥʝʩʝʥʥʦʡ 

ʥʘ ʨʠʩʫʥʦʢ 8 ʙʣʦʢ-ʩʭʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʩʣʦʷ, ʠ ʥʠʞʝ ï ʘʣʛʦʨʠʪʤʦʤ ʦʙʨʘʙʦʪʢʠ ʧʘʟʘ. 

ɸʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʧʘʟʘ: 

1. ʀʥʩʪʨʫʤʝʥʪ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʚ ʮʝʥʪʨ. 

2. ʇʦʜʭʦʜʠʪ ʥʘ ʧʝʨʚʫʶ ʙʝʟʦʧʘʩʥʫʶ ʚʳʩʦʪʫ. 

3. ɺʨʝʟʘʝʪʩʷ (ʤʘʷʪʥʠʢʦʚʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʚʠʥʪʦʚʦʝ). 

4. ʆʙʨʘʙʘʪʳʚʘʝʪ ʩʣʦʡ. 

5. ʆʪʚʦʜʠʪʩʷ ʥʘ ʧʝʨʚʫʶ ʙʝʟʦʧʘʩʥʫʶ ʚʳʩʦʪʫ. 

6. ɽʩʣʠ ʥʫʞʥʘʷ ʛʣʫʙʠʥʘ ʥʝ ʜʦʩʪʠʛʥʫʪʘ, GOTO2. 

7. ʆʪʚʦʜʠʪʩʷ ʥʘ ʚʪʦʨʫʶ ʙʝʟʦʧʘʩʥʫʶ ʚʳʩʦʪʫ. 

8. ʀʥʩʪʨʫʤʝʥʪ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʚ ʮʝʥʪʨ. 

9. ʇʦʜʭʦʜʠʪ ʥʘ ʧʝʨʚʫʶ ʙʝʟʦʧʘʩʥʫʶ ʚʳʩʦʪʫ. 

10. ɽʩʣʠ ʫʢʘʟʘʥ ʧʨʠʧʫʩʢ ʥʘ ʩʪʝʥʢʫ, ʪʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩʪʝʥʢʘ. 

11. ɽʩʣʠ ʫʢʘʟʘʥ ʧʨʠʧʫʩʢ ʥʘ ʜʥʦ, ʪʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʜʥʦ. 

12. ʆʪʚʦʜʠʪʩʷ ʥʘ ʚʪʦʨʫʶ ʙʝʟʦʧʘʩʥʫʶ ʚʳʩʦʪʫ. 

 



ɸ.ɺ. ɹʳʯʠʢ, ʆ.ʄ. ɽʛʦʨʦʚ, ʉ.ɹ. ɾʠʣʠʥʘ 
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ʈʠʩ. 7. ɹʣʦʢ-ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʘʟʘ 

ɹʣʦʢ-ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʩʣʦʷ ʚʳʥʝʩʝʥʘ ʦʪʜʝʣʴʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 8. 

 

 

ʈʠʩ. 8. ɹʣʦʢ-ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʩʣʦʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʢʨʦʧʨʦʛʨʘʤʤʳ ʚʩʝ ʨʘʩʯʝʪʥʳʝ ʙʣʦʢʠ ʚʳʥʝʩʝʥʳ ʚ 

ʤʘʢʨʦʩ, ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʩʯʠʪʳʚʘʝʪ ʠ ʥʘʟʥʘʯʘʝʪ ʪʦʣʴʢʦ ʧʝʨʝʤʝʥʥʳʝ, ʩʦʭʨʘʥʷʷ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʫ ʮʠʢʣʘ iTHC530. ɿʘʛʦʣʦʚʦʢ ʮʠʢʣʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʤʘʩʩʠʚʘ ʧʝʨʝ-

ʤʝʥʥʳʭ, ʪʝʣʦ ʮʠʢʣʘ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʭ 

ʜʚʠʞʝʥʠʡ, ʦʜʥʦʢʨʘʪʥʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʤ ʚ ʢʦʥʝʮ ʋʇ. 

3. ʇʨʠʤʝʥʝʥʠʝ ʧʨʷʤʦʛʦ G-ʢʦʜʘ ʚ ʉɸʄ-ʧʨʦʝʢʪʝ  

(ʨʘʟʨʘʙʦʪʢʘ ʦʙʨʘʙʦʪʯʠʢʘ G-ʢʦʜʦʚ) 

ʉʣʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʟ Fanuc ʚ iTHC530 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢ-

ʮʠʠ ʜʝʣʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʘʝʢʪʦʨʠʡ, ʧʦʵʪʦʤʫ ʦʙʨʘʙʦʪʯʠʢ G-ʢʦʜʦʚ 

ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʙʫʬʝʨʦʤ ʠ ʥʘʙʦʨʦʤ ʰʘʙʣʦʥʦʚ, ʯʪʦʙʳ ʚʳʜʘʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʪʦʤ ʚʠʜʝ 

ʠ ʚ ʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʨʦʜʥʳʭ ʜʣʷ ʥʝʛʦ 

ʧʨʦʛʨʘʤʤ. ʅʘʧʨʠʤʝʨ, ʧʦʚʦʨʦʪ ʧʣʦʩʢʦʩʪʠ, ʬʦʨʤʠʨʫʝʤʳʡ ʦʜʥʠʤ ʢʘʜʨʦʤ ʚ iTHC530, 

ʟʘʥʠʤʘʝʪ ʪʨʠ ʢʘʜʨʘ ʚ Fanuc. ɸʣʛʦʨʠʪʤ ʥʘʧʠʩʘʥʠʷ ʦʙʨʘʙʦʪʯʠʢʘ G-ʢʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 9. 

 

 

ʈʠʩ. 9. ɸʣʛʦʨʠʪʤ ʥʘʧʠʩʘʥʠʷ ʦʙʨʘʙʦʪʯʠʢʘ G-ʢʦʜʦʚ 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʇʦʩʪʘʚʣʝʥʘ ʠ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʦʝʢʪʦʚ ʤʝʭʘʥʦʦʙʨʘ-

ʙʦʪʢʠ ʜʣʷ ʩʪʘʥʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʪʠʧʘ Fanuc, iTHC530. 

2. ʈʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʩ ʨʝʘʣʠʟʘʮʠʝʡ 

ʥʝʜʦʩʪʘʶʱʠʭ ʬʫʥʢʮʠʡ ʟʘ ʩʯʝʪ ʚʚʦʜʘ ʧʦʜʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʉɸʄ-ʧʨʦʝʢʪʘ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʰʘʙʣʦʥʦʚ ʚʳʚʦʜʘ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ ʧʨʦʝʢʪʝ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ; 



ɸ.ɺ. ɹʳʯʠʢ, ʆ.ʄ. ɽʛʦʨʦʚ, ʉ.ɹ. ɾʠʣʠʥʘ 

ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʦʩʪʨʦʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ, ʛʝʥʝʨʠʨʫʶʱʝʛʦ » 
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3. ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʘʟʨʘʙʦʪʘʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʩʪʧʨʦʮʝʩ-

ʩʦʨ ʥʘ ʷʟʳʢʝ Vʉ++, ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʉɸʄ-ʧʨʦʝʢʪ ʜʣʷ ʤʝʭʘʥʦʦʙʨʘ-

ʙʦʪʢʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʉʏʇʋ Fanuc 0/16/18/32, Arumatik, iTHC530 ʩ ʧʦʜʜʝʨʞʢʦʡ ʦʨʠʛʠ-

ʥʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤʝʶʱʠʝʩʷ ʉɸʄ-ʧʨʦʝʢʪʳ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʩʞʘ-

ʪʳʝ ʩʨʦʢʠ ʧʝʨʝʚʦʜʠʪʴ ʥʘ iTHC530 ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ. 
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DEVELOPMENT OF STRUC TURE ALGORITHM  

FOR VERSATILE POSTPROCESSOR  

TO CREATE CONTROL PR OGRAM FOR ANALOGOUS 

NUMERICAL CONTROL SY STEMS  

A.V. Bichik, O.M. Egorov, S.B. Zhylina 

Key words: versatile, postprocessor, Fanuc, iTHC530, CAM, CNC system 

 

The article considers the problem of using original features in generating control programs 

for different numerical control systems (CNC) in machining, presents the algorithm of versa-

tile post-processor and considers approaches to versatility. To verify the implementation of 

assigned conditions, analysis of the existing solutions is presented. Algorithm of generating 

versatile post-processor, allowing to apply the unified project for machining process on dif-

ferent CNC-machines is proposed. Implementation of described algorithms is performed in 

VC++ by development of post-processor on the basis of a project for machining process to 

generate proper control programs for different frames Fanuc 0/16/18/32, Arumatik, 

iTHc530, supporting original functional. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 10.10.2016 ʛ. 
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ʋɼʂ 519.21 

  
ɺ.ʄ. ʂʦʯʝʛʘʥʦʚ, ʘʩʧʠʨʘʥʪ ʀʀʊʄʄ, ʅʅɻʋ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ɸ.ɺ. ɿʦʨʠʥ, ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʀʀʊʄʄ, ʅʅɻʋ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʌɻɸʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦè, 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʧʨ. ɻʘʛʘʨʠʥʘ, 23 

ɼʆʉʊɸʊʆʏʅʆɽ ʋʉʃʆɺʀɽ ʉʋʑɽʉʊɺʆɺɸʅʀʗ 

ʉʊɸʎʀʆʅɸʈʅʆɻʆ ʈɽɾʀʄɸ  

ʅʀɿʂʆʇʈʀʆʈʀʊɽʊʅʆʁ ʆʏɽʈɽɼʀ ɺ ʊɸʅɼɽʄɽ  

ʉʀʉʊɽʄ ʄɸʉʉʆɺʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ
1
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʮʠʦʥʘʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʫʧʨʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʘ, ʤʘʩʩʦʚʦʝ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ, ʮʠʢʣʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʩ ʧʨʦʜʣʝʥʠʝʤ, ʢʦʥʬʣʠʢʪʥʳʝ ʧʦʪʦʢʠ, ʤʥʦʛʦʤʝʨʥʘʷ 

ʩʯʝʪʥʘʷ ʤʘʨʢʦʚʩʢʘʷ ʮʝʧʴ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʘʥʜʝʤʘ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʚ ʚʠʜʝ ʤʥʦʛʦʤʝʨʥʦʡ ʩʯʝʪʥʦʡ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ. ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʠʤʝʝʪ ʧʦ ʜʚʘ ʢʦʥʬʣʠʢʪʥʳʭ ʚʭʦʜʥʳʭ ʧʦʪʦʢʘ. ʆʙʩʣʫʞʠʚʘʥʠʝ ʚ ʧʝʨʚʦʡ ʩʠʩʪʝ-

ʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʮʠʢʣʠʯʝʩʢʦʤʫ ʘʣʛʦʨʠʪʤʫ. ʆʙʩʣʫʞʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʝʨʚʦʡ 

ʩʠʩʪʝʤʳ ʥʝ ʤʛʥʦʚʝʥʥʦ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚʦ ʚʪʦʨʫʶ ʩʠʩʪʝʤʫ ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʧʨʠ-

ʦʨʠʪʝʪʦʤ. ʆʙʩʣʫʞʠʚʘʥʠʝ ʚʦ ʚʪʦʨʦʡ ʩʠʩʪʝʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʮʠʢʣʠʯʝʩʢʦʤʫ ʘʣʛʦ-

ʨʠʪʤʫ ʩ ʧʨʦʜʣʝʥʠʝʤ: ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʚʳʰʘʝʪ ʟʘʜʘʥʥʳʡ ʧʦʨʦʛ. ɺ ʨʘʙʦʪʝ ʥʘʡʜʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ 

ʫʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʦʡ ʦʯʝʨʝʜʠ ʚʪʦʨʦʡ 

ʩʠʩʪʝʤʳ. 

ɺʚʝʜʝʥʠʝ 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʜʘʯʝʡ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʥʘ ʧʝʨʝʢʨʝʩʪʢʘʭ. ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʣʠʪʝʨʘʪʫʨʝ 

ʧʦ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʘʣʛʦ-

ʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ: ʮʠʢʣʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ, ʮʠʢʣʠ-

ʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʩ ʧʝʪʣʝʡ, ʮʠʢʣʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʩʦ ʩʤʝʥʦʡ ʨʝʞʠʤʦʚ ʠ ʪ.ʜ. [1ï9]. ʆʜ-

ʥʘʢʦ ʚ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʥʘ ʜʦʨʦʛʘʭ ʤʘʰʠʥʳ ʧʨʝʦʜʦʣʝʚʘʶʪ ʥʝ ʦʜʠʥ, ʘ ʥʝʩʢʦʣʴʢʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʝʨʝʢʨʝʩʪʢʦʚ ʥʘ ʩʚʦʝʤ ʧʫʪʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ 

ʤʘʰʠʥ ʧʝʨʚʦʛʦ ʧʝʨʝʢʨʝʩʪʢʘ ʬʦʨʤʠʨʫʝʪ ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʤʘʰʠʥ ʩʣʝʜʫʶʱʝʛʦ ʧʝʨʝʢʨʝʩʪ-

ʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʪʦʨʦʡ ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʫʞʝ ʥʝ ʠʤʝʝʪ ʘʧʨʠʦʨʥʦ ʠʟʚʝʩʪʥʦʡ ʚʝʨʦʷʪʥʦ-

ʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʥʘʧʨʠʤʝʨ, ʥʝʦʨʜʠʥʘʨʥʳʡ ʧʫʘʩʩʦʥʦʚʩʢʠʡ ʧʦʪʦʢ) ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʧʝʨ-

ʚʦʛʦ ʚʳʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʘʣʛʦʨʠʪʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʘʥʜʝʤʘʤ ʩʠʩʪʝʤ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ [7] ʧʨʠʚʝʜʝʥʘ ʩʠʩʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʤʝʞʥʳʭ 

ʧʝʨʝʢʨʝʩʪʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʨʘʙʦʪʝ [8] ʠʩʩʣʝʜʦʚʘʥʘ ʤʦʜʝʣʴ ʪʘʥʜʝ-

ʤʘ ʧʝʨʝʢʨʝʩʪʢʦʚ, ʫʧʨʘʚʣʷʝʤʦʡ ʮʠʢʣʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʘ ʪʘʢʞʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʫʩʣʦ-

ʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʩʠʩʪʝʤʳ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʚʳʤ ʧʝʨʝʢʨʝʩʪʢʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʣʘʩʩʝ ʮʠʢʣʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪ-

ʤʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʚʪʦʨʳʤ ʧʝʨʝʢʨʝʩʪʢʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ 

                                                           
1 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʦʩʙʶʜʞʝʪʥʦʡ ʪʝʤʳ çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡè (ʛʦʩʨʝ-

ʛʠʩʪʨʘʮʠʷ ˉ 01201456585) ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʇʦʜʜʝʨʞʢʘ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ʈʌ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚè. 



ɺ.ʄ. ʂʦʯʝʛʘʥʦʚ, ɸ.ɺ. ɿʦʨʠʥ 
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ʘʣʛʦʨʠʪʤʦʤ ʩ ʧʨʦʜʣʝʥʠʝʤ. ʅʠʟʢʦʧʨʠʦʨʠʪʝʪʥʘʷ ʦʯʝʨʝʜʴ ʥʘ ʚʪʦʨʦʤ ʧʝʨʝʢʨʝʩʪʢʝ ʠ ʜʦʩ-

ʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʥʠʤʘʶʪ ʮʝʥ-

ʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. ʉʪʘʪʴʷ ʧʨʦʜʦʣʞʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʨʘʙʦʪʳ [10]. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʥʘ ʩʦʜʝʨʞʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ (ʨʠʩ. 1).  

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʏʝʪʳʨʝ ʚʭʦʜʥʳʭ ʧʦʪʦʢʘ ʪʨʝʙʦʚʘʥʠʡ P1, P2, P3 ʠ P4 ʧʦʩʪʫʧʘʶʪ ʚ ʩʠʩʪʝʤʫ ʩ ʦʜʥʠʤ 

ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʊʨʝʙʦʚʘʥʠʷ ʧʦʪʦʢʘ Pj ʧʦʩʪʫʧʘʶʪ ʚ ʦʯʝʨʝʜʴ Oj  ʥʝʦʛʨʘ-

ʥʠʯʝʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ, j Í {1, 2, 3, 4}. ɼʠʩʮʠʧʣʠʥʘ ʦʯʝʨʝʜʠ Oj, j Í {1, 2, 3}, ʠʤʝʝʪ 

ʪʠʧ FIFO (First In First Out). ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʦʯʝʨʝʜʠ O4 ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʦ ʜʘʣʝʝ. 

ɺʥʝʰʥʷʷ ʩʨʝʜʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʩʝʛʦ ʦʜʥʦ ʩʦʩʪʦʷʥʠʝ, ʬʦʨʤʠʨʫʝʪ ʚʭʦʜʥʳʝ ʧʦʪʦʢʠ P1 ʠ 

P3. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚ ʧʨʦʮʝʩʩʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʪʦʢʦʚ ʥʝ 

ʠʟʤʝʥʷʶʪʩʷ. ʇʦʪʦʢʠ P1 ʠ P3 ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʥʝʦʨʜʠʥʘʨʥʳʤʠ ʧʫʘʩʩʦʥʦʚʩʢʠʤʠ ʠ ʥʝʟʘ-

ʚʠʩʠʤʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʪʦʢʘʤʠ. ʆʙʦʟʥʘʯʠʤ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ l1 ʠ l3 ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ. ʇʨʦʠʟʚʦʜʷʱʘʷ ʬʫʥʢʮʠʷ ʯʠʩʣʘ ʟʘʷʚʦʢ ʚ ʛʨʫʧʧʝ ʧʦ ʧʦʪʦʢʫ Pj ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ä
¤

=

=
1

)()(
n

n
n zpzf j

j
. (1) 

ɹʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ )(zf j
 ʩʭʦʜʠʪʩʷ ʧʨʠ ʣʶʙʦʤ |z| < (1 + e)  ʜʣʷ ʟʘ-

ʜʘʥʥʦʛʦ e > 0. ɿʜʝʩʴ ʚʝʣʠʯʠʥʘ )( jpn  ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ n ʪʨʝʙʦʚʘʥʠʡ ʚ 

ʛʨʫʧʧʝ ʧʦ ʧʦʪʦʢʫ Pj, j Í {1, 3}. ʇʦʩʣʝ ʩʚʦʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʦʢʘ P1 

ʧʦʩʪʫʧʘʶʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʦʢʘ P4. ʇʦʪʦʢʠ P2 ʠ P3 ʷʚʣ̫-

ʶʪʩʷ ʢʦʥʬʣʠʢʪʥʳʤʠ [15] ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ ʵʪʠʭ ʧʦʪʦʢʦʚ ʥʝ ʤʦʛʫʪ ʦʙʩʣʫ-

ʞʠʚʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠ ʧʦʵʪʦʤʫ ʩʚʝʩʪʠ  ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢ ʟʘʜʘʯʝ ʩ ʤʝʥʴʰʠʤ 

ʯʠʩʣʦʤ ʧʦʪʦʢʦʚ ʥʝʣʴʟʷ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʬʠʢʩʠʨʫʝʤ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʝ ʮʝʣʳʝ ʯʠʩʣʘ d, n0, n1, é, nd ʠ ʚʚʝʜʝʤ ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ 

G = {G
(k,r)

: k = 0, 1, é, d; r = 1, 2, é, nk}, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞ-

ʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʦʩʪʦʷʥʠʠ G
(k,r) 
ʝʩʪʴ ʧʦʩʪʦʷʥʥʘʷ T

(k,r)
. ɺʚʝʜʝʤ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʜ-

ʤʥʦʞʝʩʪʚʘ G
I
, G

II
, G

III
  ʠ G

IV
 ʠʟ G. ʊʨʝʙʦʚʘʥʠʷ  ʦʯʝʨʝʜʝʡ O1, O2 ʠ O4 ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ g Í G
I
. ʊʨʝʙʦʚʘʥʠʷ ʦʯʝʨʝʜʝʡ O2 ʠ O4 ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ g Í G

II
. 

ʊʨʝʙʦʚʘʥʠʷ ʦʯʝʨʝʜʝʡ O1, O3 ʠ O4  ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ g Í G
III

. ʊʨʝʙʦʚʘʥʠʷ 

ʦʯʝʨʝʜʝʡ O3 ʠ O4 ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ g Í G
IV

. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪ ʤʝʩʪʦ 

ʩʣʝʜʫʶʱʝʝ ʨʘʟʣʦʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ G ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ 

G = G
I
 Ç G

II
 Ç G

III
 Ç G

IV
.  

ʆʧʠʰʝʤ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʄʥʦʞʝʩʪʚʦ 

Ck = {G
(k,r)

 : r = 1, 2, é, nk} ʩʦʩʪʦʷʥʠʡ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ k-ʤ ʮʠʢʣʦʤ, k = 1, 2, é, d. ʇʨʠ 

k = 0 ʩʦʩʪʦʷʥʠʝ ʚʠʜʘ G
(0,r)

 ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʦʩʪʦʷʥʠʝʤ ʧʨʦʜʣʝʥʠʷ, r = 0, 1, é, n0. ʇʦ-

ʣʦʞʠʤ r Äk 1 = r + 1 ʜʣʷ r < nk ʠ r Äk 1 = 1 ʧʨʠ r = nk, k = 0, 1, é, d. ɺ ʮʠʢʣʝ Ck ʚʳʜʝ-

ʣʠʤ ʧʦʜʤʥʦʞʝʩʪʚʦ I

kC  ʚʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʧʦʜʤʥʦʞʝʩʪʚʦ O

kC  ʚʳʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʠ 

ʧʦʜʤʥʦʞʝʩʪʚʦ )(\ I

k

O

kk

N

k CCCC Ç=  ʥʝʡʪʨʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʊʦʛʜʘ ʧʦʩʣʝ ʩʦʩʪʦʷʥʠʷ 

O

kk

rk CC \),( ÍG  ʦʙʩʣʫʞʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ 
)1,( krk Ä

G  ʪʦʛʦ ʞʝ 

ʮʠʢʣʘ Ck. ʇʨʠ ʩʦʩʪʦʷʥʠʠ G
(k,r)
, ʧʨʠʥʘʜʣʝʞʘʱʝʤ ʤʥʦʞʝʩʪʚʫ O

kC , ʧʨʠʙʦʨ ʧʝʨʝʭʦʜʠʪ ʚ 

ʩʦʩʪʦʷʥʠʝ 
)1,( krk Ä

G , ʝʩʣʠ ʯʠʩʣʦ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʯʝʨʝʜʠ O3 ʚ ʤʦʤʝʥʪ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʙʦʣʴʰʝ ʟʘʜʘʥʥʦʛʦ ʧʦʨʦʛʘ L. ɽʩʣʠ ʯʠʩʣʦ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʯʝʨʝʜʠ O3 ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ L, 

ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʙʦʨʘ ʙʫʜʝʪ ʩʦʩʪʦʷʥʠʝʤ ʧʨʦʜʣʝʥʠʷ 
),0( 1rG , ʛʜʝ r1 = h1(G

(k,r)
) ʠ h1(Ö) ï 

ʟʘʜʘʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ O

k

d

k C1=Ç  ʚʦ ʤʥʦʞʝʩʪʚʦ {1, 2, é, n0}. ʇʦʩʣʝ ʩʦʩʪʦʷ-

ʥʠʷ G
(0,r)

 ʚʳʙʠʨʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʪʦʛʦ ʞʝ ʚʠʜʘ 
),0( 2rG , ʝʩʣʠ ʯʠʩʣʦ ʪʨʝʙʦʚʘʥʠʡ ʚ 

ʦʯʝʨʝʜʠ O3 ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ L, ʛʜʝ r2 = h2(r) ʠ h2(Ö) ï ʟʘʜʘʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝ-

ʩʪʚʘ {1, 2, é, n0} ʥʘ ʩʝʙʷ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʚʢʣʶʯʘʝʪʩʷ ʚʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ 
I

k

rk
CÍG

),( 3 , ʛʜʝ )(3

),( 3 rh
rk
=G  ʠ h3(Ö) ï ʟʘʜʘʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ {1, 2, é, n0} 

ʥʘ ʤʥʦʞʝʩʪʚʦ I

k

d

k C1=Ç . ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʩʦʩʪʦʷʥʠʷ ʧʨʦʜʣʝʥʠʷ G
(0,r)

 ʧʨʠʥʘʜʣʝʞʘʪ 

ʤʥʦʞʝʩʪʚʫ 
2
G, ʘ ʪʘʢʞʝ ʚʝʨʥʳ ʩʦʦʪʥʦʰʝʥʠʷ GÌ2O

kC  ʠ GÌ3I

kC . ʉʦʙʠʨʘʷ ʚʩʝ ʚʦʝʜʠ-

ʥʦ, ʧʨʠʚʝʜʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʚʠʜ ʧʨʘʚʠʣʘ ʩʤʝʥʳ ʩʦʩʪʦʷʥʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡ-
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 (2) 

ɺ ʨʝʘʣʴʥʳʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʚʠʩʠʤʳʤʠ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʪʦʢʠ ʥʘʩʳʱʝ-

ʥʠʷ, ʘ ʥʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘ-

ʥʠʡ. ʇʦʪʦʢ ʥʘʩʳʱʝʥʠʷ [16] 
ʥʘʩ

jP , j Í {1, 2, 3, 4}, ʝʩʪʴ ʚʠʨʪʫʘʣʴʥʳʡ ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ 

ʧʨʠ ʫʩʣʦʚʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ 

ʜʣʷ j Í {1, 2, 3} ʝʱʝ ʠ ʧʨʠ ʫʩʣʦʚʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʯʝʨʝ-

ʜʝʡ. ʇʦʪʦʢ 
ʥʘʩ

jP , j Í {1, 2, 3} ʩʦʜʝʨʞʠʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ ǎk,r,j ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʙʳʣʠ ʦʙʩʣʫʞʝʥʳ ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ G
(k,r)

 Í 
j
G, ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ T

(k,r)
. ʆʙʦ-

ʟʥʘʯʠʤ ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ ʯʝʨʝʟ Z+. ʊʦʛʜʘ ʧʨʝʜʧʦʣʘʛʘʷ x Í Z+ 

ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʯʝʨʝʜʠ O4, ʧʦʪʦʢ ʥʘʩʳʱʝʥʠʷ 
ʥʘʩ

4P  ʦʧʨʝʜʝʣʠʤ ʢʘʢ ʧʦʪʦʢ, ʩʦʜʝʨʞʘʱʠʡ 

ʚʩʝ x ʪʨʝʙʦʚʘʥʠʡ. 



ɺ.ʄ. ʂʦʯʝʛʘʥʦʚ, ɸ.ɺ. ɿʦʨʠʥ 

ɼʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʦʡ ʦʯʝʨʝʜʠ » 
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ʅʘʢʦʥʝʮ, ʝʩʣʠ ʦʙʩʣʫʞʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ G
(k,r)
, ʪʦ ʩ ʚʝʨʦ-

ʷʪʥʦʩʪʴʶ pk,r  ʪʨʝʙʦʚʘʥʠʝ ʦʯʝʨʝʜʠ O4 ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʟʘʚʝʨʰʘʝʪ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʧʝʨʝʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʦʯʝʨʝʜʴ O2 ʧʦʪʦʢʘ P2. ʉ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 1 ï pk,r 

ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʦʩʪʘʝʪʩʷ ʚ ʦʯʝʨʝʜʠ O4 ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʪʘʢʪʘ. ʅʘ ʩʣʝʜʫʶʱʠʭ ʪʘʢʪʘʭ 

ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ. 

ʅʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʷʚʣʷʝʪ-

ʩʷ ʪʘʥʜʝʤ ʧʝʨʝʢʨʝʩʪʢʦʚ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʊʘʥʜʝʤ ʧʝʨʝʢʨʝʩʪʢʦʚ  

ɺʭʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʧʦʪʦʢʠ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʦʪʦʢʠ P1 ʠ P5 ʥʘ ʧʝʨ-

ʚʦʤ ʧʝʨʝʢʨʝʩʪʢʝ ʷʚʣʷʶʪʩʷ ʢʦʥʬʣʠʢʪʥʳʤʠ; ʧʦʪʦʢʠ P2 ʠ P3 ʥʘ ʚʪʦʨʦʤ ʧʝʨʝʢʨʝʩʪʢʝ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʢʦʥʬʣʠʢʪʥʳʤʠ. ʂʘʞʜʳʡ ʘʚʪʦʤʦʙʠʣʴ ʧʦʪʦʢʘ P1 ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʧʝʨʝʢʨʝʩʪʢʘ ʧʦʧʘʜʘʝʪ ʚ ʦʯʝʨʝʜʴ ʧʦʪʦʢʘ P4. ɿʘʪʝʤ ʯʝʨʝʟ ʩʣʫʯʘʡʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ 

ʘʚʪʦʤʦʙʠʣʴ ʧʦʧʘʜʘʝʪ ʥʘ ʚʪʦʨʦʡ ʧʝʨʝʢʨʝʩʪʦʢ, ʛʜʝ ʩʚʝʪʦʬʦʨ ʨʘʙʦʪʘʝʪ ʧʦ ʮʠʢʣʠʯʝʩʢʦʤʫ 

ʘʣʛʦʨʠʪʤʫ ʩ ʧʨʦʜʣʝʥʠʝʤ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ  ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ 

ʢʠʙʝʨʥʝʪʠʯʝʩʢʘʷ ʫʧʨʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʤʦʞʝʪ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʧʦʣʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʩʤ. [17, 18]). ʅʘ ʨʠʩʫʥʢʝ (ʨʠʩ. 1) ʚʳʰʝ 

ʫʞʝ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ. ʅʘ ʩʭʝʤʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝ-

ʜʫʶʱʠʝ ʙʣʦʢʠ: 1) ʚʥʝʰʥʷʷ ʩʨʝʜʘ ʩ ʦʜʥʠʤ ʩʦʩʪʦʷʥʠʝʤ; 2) ʚʭʦʜʥʳʝ ʧʦʣʶʩʘ ʧʝʨʚʦʛʦ 

ʪʠʧʘ (ʚʭʦʜʥʳʝ ʧʦʪʦʢʠ P1, P2, P3, P4); 3) ʚʭʦʜʥʳʝ ʧʦʣʶʩʘ ʚʪʦʨʦʛʦ ʪʠʧʘ (ʧʦʪʦʢʠ ʥʘʩʳ-

ʱʝʥʠʷ 
ʥʘʩ

1P , 
ʥʘʩ

2P , 
ʥʘʩ

3P , 
ʥʘʩ

4P ); 4) ʚʥʝʰʥʷʷ ʧʘʤʷʪʴ (ʦʯʝʨʝʜʠ O1, O2, O3, O4); 5) ʫʩʪ-

ʨʦʡʩʪʚʦ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ (ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ 

ʜʠʩʮʠʧʣʠʥʳ ʦʯʝʨʝʜʠ d1, d2, d3, d4); 6) ʚʥʫʪʨʝʥʥʷʷ ʧʘʤʷʪʴ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪ-

ʚʘ (ʦʙʩʣʫʞʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʆʋ); 7) ʫʩʪʨʦʡʩʪʚʦ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ (ʛʨʘʬ ʩʤʝʥʳ ʩʦʩʪʦʷʥʠʡ); 8) ʚʳʭʦʜʥʳʝ ʧʦʣʶʩʘ 
ʚʳʭ

1P , 
ʚʳʭ

2P , 

ʚʳʭ

3P , 
ʚʳʭ

4P . ʂʦʦʨʜʠʥʘʪʦʡ ʙʣʦʢʘ ʷʚʣʷʝʪʩʷ ʥʦʤʝʨ ʵʪʦʛʦ ʙʣʦʢʘ ʥʘ ʩʭʝʤʝ. 

ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʠ ʩʣʫʯʘʡʥʳʝ ʵʣʝʤʝʥʪʳ. ʏʪʦʙʳ ʟʘʬʠʢʩʠ-

ʨʦʚʘʪʴ ʜʠʩʢʨʝʪʥʫʶ ʚʨʝʤʝʥʥʫʶ ʰʢʘʣʫ ʚʳʙʝʨʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ t0 = 0, t1, t2, é 

ʤʦʤʝʥʪʦʚ, ʢʦʛʜʘ ʦʙʩʣʫʞʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʤʝʥʷʝʪ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʫʩʪʴ Gi Í G ʝʩʪʴ 

ʩʦʩʪʦʷʥʠʝ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʧʨʦʤʝʞʫʪʢʝ (ti-1; ti], ʘ kj,i Í Z+  ʝʩʪʴ ʢʦʣʠ-

ʯʝʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʯʝʨʝʜʠ Oj ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ti. ʇʫʩʪʴ ʪʘʢʞʝ hj ,i Í Z+ ʝʩʪʴ ʢʦʣʠ-

ʯʝʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʦʯʝʨʝʜʴ Oj ʧʦ ʧʦʪʦʢʫ Pj ʥʘ ʧʨʦʤʝʞʫʪʢʝ (ti; ti+1], 

xj ,i Í Z+ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʦʪʦʢʫ ʥʘʩʳʱʝʥʠʷ Pj
ʥʘʩ

 ʥʘ ʧʨʦʤʝʞʫʪʢʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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(ti; ti+1], ʠ +Íx Zij ,
 ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʣʴʥʦ ʦʙʩʣʫʞʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʦʪʦʢʫ Pj ʥʘ 

ʧʨʦʤʝʞʫʪʢʝ (ti; ti+1], j Í {1, 2, 3, 4}. 

ʆʙʩʣʫʞʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʤʝʥʷʝʪ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤ 

ʟʘʢʦʥʦʤ 

),,( ,31 iii h kG=G+  (3) 

ʛʜʝ ʦʪʦʙʨʘʞʝʥʠʝ h(Ö, Ö) ʦʧʨʝʜʝʣʝʥʦ ʫʨʘʚʥʝʥʠʝʤ (2).  

ʆʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ j1(Ö, Ö), j3(Ö, Ö) ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʦʞʝʥʠʡ 

,))1)((exp(),(
0

ä
¤

=

-=
x

jjj

x zfttxz lj  

ʛʜʝ ʬʫʥʢʮʠʠ fj(z) ʦʧʨʝʜʝʣʝʥʳ ʚ (1), j Í {1, 3}. ʇʦ ʩʚʦʝʤʫ ʩʤʳʩʣʫ ʯʠʩʣʦ jj(x, t) ʝʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ x = 0, 1, é ʪʨʝʙʦʚʘʥʠʡ ʟʘ ʚʨʝʤʷ t ² 0 ʧʦ ʧʦʪʦʢʫ Pj. ɽʩʣʠ 

x < 0, ʪʦ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ  jj(x, t) ʧʦʣʦʞʠʤ ʨʘʚʥʳʤ ʥʫʣʶ.  

ʅʠʟʢʦʧʨʠʦʨʠʪʝʪʥʘʷ ʦʯʝʨʝʜʴ 

ɿʜʝʩʴ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  

( ){ },...1,0;,
,3
=kG i

ii
, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʩʪʦʷʥʠʝ k3,i ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʦʡ ʦʯʝʨʝ-

ʜʠ O3 ʚ ʤʦʤʝʥʪ ti. ʇʨʠʚʝʜʝʤ ʥʠʞʝ ʥʝʩʢʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʵʪʦʡ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʝ [13]. 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ G0 = G
(k,r)

 Í G ʠ k3,0  = x3 Í Z+. ʬʠʢʩʠʨʦʚʘʥʳ. ʊʦʛʜʘ ʩʪʦʭʘʩʪʠʯʝ-

ʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ {(Gi, k3,i); i ² 0} ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʦʡ ʩʯʝʪʥʦʡ ʮʝʧʴʶ ʄʘʨʢʦ-

ʚʘ. 

ʆʙʦʟʥʘʯʠʤ ʜʣʷ ɔ Í G ʠ x3 Í Z+. ),(),(
3,33,3

xPxQ
iii
=kg=G=g . ɺʚʝʜʝʤ ʯʘʩʪʠʯ-

ʥʳʝ ʧʨʦʠʟʚʦʜʷʱʠʝ ʬʫʥʢʮʠʠ ä
¤

=

G=M
0
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),3( ,),(),,(
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wrk

i

i vwQvrk  ʘ ʪʘʢʞʝ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ä
¤

=

- j=
0
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3

)3,,(

,
),()(

w

wrkrk

rk
vTwvvq ?  ʜʣʷ ũ(k,r) Í G. ʇʫʩʪʴ 

11 -=- rr
k

 ʜʣʷ 
k

nr ,,22=  ʠ 
kk

nr =-1  ʜʣʷ 1=r . 

ʊʝʦʨʝʤʘ 2. ʇʫʩʪʴ GÍG=g ),( rk
. ʊʦʛʜʘ ʠʤʝʶʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʠʝ ʨʝʢʫʨʨʝʥʪʥʳʝ ʧʦ 

i Ó 0 ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʷʱʠʭ ʬʫʥʢʮʠʡ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ {(Gi, k3,i); i ² 0} : 

1) ʜʣʷ GÍG ),0( r
, ;,,2,1

0
nr 2=   

),,0(),,0()1,3( vrvr
i

i a=M +
; 

2) ʜʣʷ GÍG ),( rk
, dk ,,2,1 2= , 

k
nr ,,2,1 2=  

),,(),1,()(),,( ),3(

,

)1,3( vrkvrkMvqvrk
ik

i

rk

i a+-Ö=M +

. 

ʗʚʥʳʡ ʚʠʜ ʚʝʣʠʯʠʥ ),,( vrkia  ʧʨʠʚʝʜʝʥ ʚ ʨʘʙʦʪʝ [19]. ɺʝʣʠʯʠʥʳ ),,( vrkia  ʪʘ-

ʢʦʚʳ, ʯʪʦ ʠʭ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʚʝʣʠʯʠʥʘʤʠ ),( rkM , ʥʝ ʟʘʚʠʩʷʱʠʤʠ ʦʪ i ʠ v, ʪʦ ʝʩʪʴ 

),(|),,(| rkMvrk
i

¢a .  

ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 3. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʨʢʦʚʩʢʘʷ ʮʝʧʴ {(Gi, k3,i); i ² 0} ʠʤʝʣʘ ʩʪʘʮʠʦʥʘʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʧʦʣʥʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ:

 



ɺ.ʄ. ʂʦʯʝʛʘʥʦʚ, ɸ.ɺ. ɿʦʨʠʥ 

ɼʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʦʡ ʦʯʝʨʝʜʠ » 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʨʝʜʧʦʣʦʞʠʤ ʦʙʨʘʪʥʦʝ, ʘ ʠʤʝʥʥʦ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ 

ʪʝʦʨʝʤʳ, ʤʘʨʢʦʚʩʢʘʷ ʮʝʧʴ {(Gi, k3,i); i ² 0} ʥʝ ʠʤʝʝʪ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʛʦ ʩʦʩʪʦʷʥʠʷ (ɔ, x) Í ũĬ Z+ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
),( 0,30 xP ==G kg , (ũ

(k,r)
, x) Í ũĬ Z+., ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʝʜʝʣʴʥʳʝ ʨʘʚʝʥʩʪʚʘ 

+
¤­

³GÍ===G ZxxP ii
i

),(,0),(lim ,3 gkg .  (4) 

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʛʦ ʬʘʢʪʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ. 

ʇʨʝʜʧʦʣʦʞʠʤ ʩʥʘʯʘʣʘ ʘʧʝʨʠʦʜʠʯʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʮʝʧʠ (ʩʤ. [14, ʛʣ. 8, Ä3-4]): 

1) ʝʩʣʠ ʚʩʝ ʩʦʩʪʦʷʥʠʷ ʮʝʧʠ {(Gi, k3,i); i ² 0} ʥʝʚʦʟʚʨʘʪʥʳʝ, ʪʦʛʜʘ ʧʨʝʜʝʣʴʥʳʝ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʠʣʫ [14, ʩ. 541, ʣʝʤʤʘ 2]; 

2) ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦ ʚʦʟʚʨʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʦʛʜʘ ʚʩʝ ʩʦʩʪʦʷʥʠʷ ʚʦʟ-

ʚʨʘʪʥʳʝ (ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʩʦʩʪʦʷʥʠʷ ʩʦʦʙʱʘʶʱʠʝʩʷ); ʠ ʧʫʩʪʴ ʚʩʝ ʩʦʩʪʦʷʥʠʷ ʥʫʣʝʚʳʝ, 

ʪʦʛʜʘ ʧʨʝʜʝʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪʩʷ (ʩʤ. [14, ʩ. 541, ʣʝʤʤʘ 3]); 

3) ʝʩʣʠ ʚʩʝ ʩʦʩʪʦʷʥʠʷ ʚʦʟʚʨʘʪʥʳʝ ʠ ʩʫʱʝʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʪʦ-

ʛʜʘ ʚʩʝ ʩʦʩʪʦʷʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʧʨʝʜʝʣʳ 0),(lim
,3

>=kg=G
¤­

xP
ii

i
 ʦʙʨʘʟʫʶʪ ʩʪʘʮʠʦ-

ʥʘʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʩʤ. [14, ʩ. 549, ʪʝʦʨʝʤʘ 1]), ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʝʜʧʦʣʦʞʝʥʠʶ. 

ɼʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʮʝʧʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʤʝʥʠʪʴ ʧʫʥʢʪʳ 1) ï 3) ʜʣʷ ʮʠʢʣʠʯʝʩʢʠʭ 

ʧʦʜʢʣʘʩʩʦʚ. 

ɺʳʙʝʨʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʘ ( )0,30 ,kG  ʪʘʢ, ʯʪʦ ʧʨʠ ʥʝʢʦʪʦʨʦʤ v0 > 1 ʙʫʜʝʪ ʚʳ-

ʧʦʣʥʝʥʦ ʥʝʨʘʚʝʥʩʪʚʦ ¤<M ),,( 0

),3( vrki  ʜʣʷ ʚʩʝʭ ũ
(k,r)

 Í G. ʕʪʦ ʦʛʨʘʥʠʯʝʥʠʝ, ʚ ʩʠʣʫ 

ʪʝʦʨʝʤʳ 2, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠ ʣʶʙʦʤ ʢʦʥʝʯʥʦʤ i Ó 0 ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʬʫʥʢʮʠʡ 
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ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʥʝʢʦʪʦʨʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ v = 1. 

ɺ ʩʠʣʫ ʨʘʚʝʥʩʪʚ (4) ʜʣʷ ʣʶʙʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ N ʥʘʡʜʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ I, ʯʪʦ 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, [ ]
i

E
,3
k  ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ¤­i . 

ɼʨʫʛʦʝ ʨʘʩʩʫʞʜʝʥʠʝ, ʦʜʥʘʢʦ, ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ɼʝʡʩʪ-

ʚʠʪʝʣʴʥʦ, ʧʨʠ 
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ʠʤʝʝʤ ʜʣʷ dk ,1= : 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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(5) 

ʇʫʩʪʴ ),,(),,( )0,3()0,3( vrkvrk M=M+ . ɺ ʥʝʢʦʪʦʨʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ v = 1 ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ { }0),,,(),3( ²M+ ivrki , GÍG ),( rk , ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ  

 

1) ʜʣʷ GÍG ),0( r
, 

0,1 nr =  

),0(),,0()1,3( rMvri =M +

+
;   (6) 

2) ʜʣʷ GÍG ),( rk
, dk ,1= , 

knr ,1=  

),(),1,()(),,( ),3(

,

)1,3( rkMvrkMvqvrk
k

i

rk

i +-Ö=M +

+
, 

ʙʫʜʫʪ ʤʘʞʦʨʘʥʪʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ { }0),,,(),3( ²M ivrki

, GÍG ),( rk , ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠʟ ʪʝʦʨʝʤʳ 2. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʙʫʜʫʪ ʚʳ-

ʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʘ ),,(),,( )1,3(),3( vrkvrk ii +

+
M¢M , GÍG ),( rk . 
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ʚ ʩʠʣʫ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʦʨʤʫʣʳ ʂʦʰʠ, ʨʘʚʥʦʤʝʨʥʦ ʧʦ i ʦʛʨʘʥʠʯʝʥʘ ʥʝʢʦʪʦʨʦʡ ʧʦʩʪʦ-

ʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʇʦʵʪʦʤʫ ʧʨʠʥʷʪʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʥʝ ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʳʤ. ɼʦʢʘʟʘ-

ʪʝʣʴʩʪʚʦ ʵʪʠʤ ʟʘʚʝʨʰʘʝʪʩʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʘʥʜʝʤʘ ʩʠʩʪʝʤ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʚʠʜʝ ʤʥʦʛʦʤʝʨʥʦʡ ʩʯʝʪʥʦʡ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ. ɹʳʣ ʧʨʦʚʝ-

ʜʝʥ ʘʥʘʣʠʟ ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʦʡ ʦʯʝʨʝʜʠ, ʜʦʢʘʟʘʥʘ ʝʝ ʤʘʨʢʦʚʦʩʪʴ. ɹʳʣʦ ʥʘʡʜʝʥʦ ʜʦʩʪʘ-

ʪʦʯʥʦʝ ʫʩʣʦʚʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʘʨʢʦʚʩʢʘʷ ʮʝʧʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʦʡ 

ʦʯʝʨʝʜʠ, ʠʤʝʝʪ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʦʩʙʶʜʞʝʪʥʦʡ ʪʝʤʳ çʄʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡè (ʛʦʩʨʝʛʠʩʪʨʘʮʠʷ ˉ 01201456585) ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʇʦʜ-

ʜʝʨʞʢʘ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʈʌ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚè. 
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SUFFICIENT CONDITION  OF LOW -PRIORITY  

QUEUE STATIONARY DIS TRIBUTION EXISTENCE  

IN A TANDEM OF QUEUI NG SYSTEMS 

V.M. Kocheganov, A.V. Zorin 

Keywords: stationary distribution, control systems, cyclic algorithm with prolongations, con-

flicting flows, multidimensional denumerable Markov chain 

 

The article considers the mathematical model of the tandem queuing systems in the form of a 

denumerable multidimensional Markov chain. Each service system has two conflicting input 

flows. In the first system, the customers are serviced in the class of cyclic algorithms. The 

serviced customers of the first system not instantaneously are transferred to the second sys-

tem and have high priority. In the second system customers are serviced in the class of cyclic 

algorithms with prolongations: low-priority customers are serviced when their number ex-

ceeds a threshold. In this paper we found sufficient condition of low-priority queue station-

ary distribution existence.  

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 11.10.2016 ʛ. 



ɸ.ʉ. ʄʘʣʦʚ, ɺ.ʀ. ʇʣʶʱʘʝʚ, ʖ.ɺ. ʉʧʠʮʠʥʘ 
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ʋɼʂ 629.5.061.11 

 
ɸ.ʉ. ʄʘʣʦʚ, ʩʪʫʜʝʥʪ 5 ʢʫʨʩʘ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɺ.ʀ. ʇʣʶʱʘʝʚ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ, ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ 

çɺɻʋɺʊè 

ʖ.ɺ. ʉʧʠʮʠʥʘ, ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʘ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʇʈʆɺɽʈʂɸ ɺʆɿʄʆɾʅʆʉʊʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʈɸɿʅɽʉɽʅʅʓʍ ʉʇʋʊʅʀʂʆɺʓʍ 

ʅɸɺʀɻɸʎʀʆʅʅʓʍ ʇʈʀɽʄʅʀʂʆɺ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ 

ʇɸʈɸʄɽʊʈʆɺ ɼɺʀɾɽʅʀʗ ʉʋɼʅɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʫʪʥʠʢʦʚʘʷ ʥʘʚʠʛʘʮʠʷ, ʢʫʨʩ ʩʫʜʥʘ, ʧʦʛʨʝʰʥʦʩʪʴ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ.  

 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʩ ʧʦʤʦʱʴʶ ʩʫʜʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʨʠʝʤʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

çʟʘʪʝʥʝʥʠʷè ʯʘʩʪʠ ʥʝʙʦʩʚʦʜʘ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦʜ ʤʦʩʪʘʤʠ, ʰʣʶ-

ʟʦʚʘʥʠʠ, ʜʚʠʞʝʥʠʠ ʚʜʦʣʴ ʚʳʩʦʢʦʛʦ ʙʝʨʝʛʘ ʠ ʪ.ʧ. ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʢʫʨʩʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʨʠʝʤʥʠʢʦʚ ʫʩ-

ʪʘʥʦʚʣʝʥʥʳʭ ʚ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʫʜʥʘ. 

 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʚ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʟʘ-

ʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʘʙʦʯʝʛʦ ʩʦʟʚʝʟʜʠʷ ʩʧʫʪʥʠʢʘ 

(ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ HDOP). ɺʣʠʷʥʠʝ ʥʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʝʩ-

ʪʝʩʪʚʝʥʥʳʝ ʧʨʝʛʨʘʜʳ ʠ ʫʩʣʦʚʠʷ ʧʣʘʚʘʥʠʷ ï ʧʨʦʭʦʞʜʝʥʠʝ ʧʦʜ ʤʦʩʪʘʤʠ ʠ ʣʠʥʠʷʤʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʚʜʦʣʴ ʢʨʫʪʦʛʦ ʚʳʩʦʢʦʛʦ ʙʝʨʝʛʘ ʠ ʪ.ʧ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʢʘʟʘʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʢʦʥʬʠʛʫʨʘʮʠʷ ʨʘʙʦʯʝʛʦ ʩʦʟʚʝʟʜʠʷ ʩʧʫʪʥʠʢʦʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʪʴʩʷ 

[1].  

ʇʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʧʦʛʨʝʰʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ çʟʘʪʝʥʝʥʠʠè ʯʘʩʪʠ ʥʝʙʦʩʚʦʜʘ. ʕʢʩʧʝʨʠ-

ʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʩ ʪʨʝʤʷ ʩʫʜʦʚʳʤʠ ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʧʨʠʝʤʥʠʢʘʤʠ (ʉʅʇ) ʜʚʫʭ ʪʠʧʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʉʅʇ ʪʠʧʘ J-NAV500 (ʜʘʣʝʝ ʉʅʇ1 ʠ ʉʅʇ2) ʠ ʢʘʨʪʧʣʦʪʪʝʨ 

Explorer MK-2 PLUS (ʜʘʣʝʝ ʉʅʇ3) ʧʨʠ çʟʘʪʝʥʝʥʠʠè ʧʦʣʦʚʠʥʳ ʥʝʙʦʩʚʦʜʘ. ʅʘ ʨʠʩ. 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʟʚʝʟʜʠʷ ʩʧʫʪʥʠʢʦʚ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 1 ʯʘʩ 10 ʤʠʥ (çʟʘʪʝʥʝʥʥʘʷè ʯʘʩʪʴ 

ʥʝʙʦʩʚʦʜʘ ʟʘʰʪʨʠʭʦʚʘʥʘ). 

 

 

ʈʠʩ. 1. ɿʦʥʳ ʚʠʜʠʤʦʩʪʠ ʩʧʫʪʥʠʢʦʚ ʜʣʷ ʉʅʇ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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ɸʥʪʝʥʥʳ ʉʅʇ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʦʜʥʦʤ ʢʨʦʥʰʪʝʡʥʝ ʚ ʧʨʝʜʝʣʘʭ 0,5 ʤ ʜʨʫʛ ʦʪ ʜʨʫ-

ʛʘ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ (ʦʢʦʣʦ 300 ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʨʠʙʦʨʘ).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʘʥʪʝʥʥ 

ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʙʦʨʘ, ʦʪʢʣʦʥʝʥʠʝ ʠʟʤʝʨʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ, ʟʘʪʝʤ 

ʧʨʦʠʟʚʝʜʸʥ ʧʝʨʝʩʯʸʪ ʦʪʢʣʦʥʝʥʠʡ ʠʟʤʝʨʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʞ-

ʜʦʤʫ ʧʨʠʙʦʨʫ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʤʝʪʨʳ, ʘ ʪʘʢʞʝ ʚʳʯʠʩʣʝʥʳ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʥʘ ʨʠʩ. 2. 

 

 
ʘ) 

 
ʙ) 

 
ʚ) 

ʈʠʩ. 2 ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʉʅʇ 1 (ʘ), ʉʅʇ2 (ʙ) ʠ ʉʅʇ3 (ʚ) 



ɸ.ʉ. ʄʘʣʦʚ, ɺ.ʀ. ʇʣʶʱʘʝʚ, ʖ.ɺ. ʉʧʠʮʠʥʘ 
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ʊʘʙʣʠʮʘ 1 

 ʇʘʨʘʤʝʪʨʳ ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʄʘʢʩʠ-

ʤʫʤ 

ʄʠʥʠ-

ʤʫʤ 

ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝ-

ʥʠʷ 

ʉʨʝʜʥʝʢʚʘʜ-

ʨʘʪʠʯʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʉʅʇ1 ʐʠʨʦʪʘ; ʛʨʘʜ.ʤʠʥ 59.19,635 56.19,64 56.19,629 0.0,0049  

ɼʦʣʛʦʪʘ ;ʛʨʘʜ.ʤʠʥ 44.1,026 44.1,049 44.1,01 0.0,0222  

ʆʪʢʣʦʥʝʥʠʝ ʧʦ ʰʠʨʦ-

ʪʝ, ʤ 

1,27 10,64 -9,71 9,37 7,44 

ʆʪʢʣʦʥʝʥʠʝ ʧʦ ʜʦʣ-

ʛʦʪʝ, ʤ 

0,00 22,87 -17,27 22,87 3,84 

ʉʅʇ2 ʐʠʨʦʪʘ; ʛʨʘʜ.ʤʠʥ 55.19,635 56.19,641 56.19,624 0.0,0059  

ɼʦʣʛʦʪʘ; ʛʨʘʜ.ʤʠʥ 44.1,029 44.1,073 44.1,004 0.0,0439  

ʆʪʢʣʦʥʝʥʠʝ ʧʦ ʰʠʨʦ-

ʪʝ, ʤ 

0,00 10,96 -20,49 10,96 11,51 

ʆʪʢʣʦʥʝʥʠʝ ʧʦ ʜʦʣ-

ʛʦʪʝ, ʤ 

0,00 45,23 -25,78 45,23 5,83 

ʉʅʇ3 ʐʠʨʦʪʘ; ʛʨʘʜ.ʤʠʥ 59.19,634 56.19,649 56.19,624 0.0,0145  

ɼʦʣʛʦʪʘ; ʛʨʘʜ.ʤʠʥ 44.1,025 44.1,051 44.1,003 0.0,0252  

ʆʪʢʣʦʥʝʥʠʝ ʧʦ ʰʠʨʦ-

ʪʝ, ʤ 

0,00 26,79 -19,46 26,79 6,51 

ʆʪʢʣʦʥʝʥʠʝ ʧʦ ʜʦʣ-

ʛʦʪʝ, ʤ 

0,00 25,98 -23,42 25,97 4,96 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 1, ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ï ʧʦ ʜʦʣʛʦʪʝ ʜʦ 26,79 ʤ., ʧʦ ʰʠʨʦʪʝ ï ʜʦ 45,23 ʤ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʧʦ ʜʘʥʥʳʤ ʟʘ ʩʝʥʪʷʙʨʴ 2016 ʛʦʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ GPS [2], ʩʦʩʪʘʚʠʣʠ ʧʦ ʰʠʨʦʪʝ ï 2,05 ʤ, ʧʦ 

ʜʦʣʛʦʪʝ ï 1,44 ʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʥʘʯʝʥʠʡ (ʩʤ. 

ʪʘʙʣ. 1). ʆʯʝʚʠʜʥʦ, ʩʪʦʣʴ ʚʳʩʦʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʨʘʙʦʯʝʛʦ ʩʦʟʚʝʟʜʠʷ ʩʧʫʪʥʠʢʦʚ ʧʨʠ ʵʢʨʘʥʠʨʦʚʘ-

ʥʠʠ ʯʘʩʪʠ ʥʝʙʦʩʚʦʜʘ. ʆʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (ʚ ʤʝʪʨʘʭ) ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʉʅʇ1- ʉʅʇ3 ʥʘ ʧʣʦʩʢʦʩʪʠ ʰʠʨʦʪʘ-ʜʦʣʛʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3. 

ʅʘ ʨʠʩʫʥʢʘʭ ʢʨʫʛʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʟʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 90% ʠ 95% çʧʦʧʘʜʘ-

ʥʠʶè ʠʟʤʝʨʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʵʪʠ ʟʦʥʳ. ʉʚʦʜʥʳʝ 

ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 

ɺʝʨʦʷʪʥʦʩʪʴ  ʇʦʛʨʝʰʥʦʩʪʴ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ, ʤ. 

ʉʅʇ1 ʉʅʇ2 ʉʅʇ3 

90% 15,8 22,5 12 

95% 18,5 27,22 16 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʚʘʥʠʷ (ʧʨʦʭʦʜ ʧʦʜ ʤʦʩʪʘʤʠ, ʰʣʶʟʦʚʘʥʠʝ, 

ʧʣʘʚʘʥʠʝ ʚʜʦʣʴ ʚʳʩʦʢʦʛʦ ʙʝʨʝʛʘ ʠ ʪ.ʜ.), ʧʦʛʨʝʰʥʦʩʪʴ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʩʫʜʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʨʠʸʤʥʠʢʦʚ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ ʜʦ ʥʝʧʨʠʝʤʣʝʤʳʭ ʟʥʘʯʝʥʠʡ. 
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ʘ) 

 
ʙ) 

 



ɸ.ʉ. ʄʘʣʦʚ, ɺ.ʀ. ʇʣʶʱʘʝʚ, ʖ.ɺ. ʉʧʠʮʠʥʘ 
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ʚ) 

ʈʠʩ. 3. ʆʰʠʙʢʘ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʉʅʇ 1 (ʘ), ʉʅʇ2 (ʙ)  

ʠ ʉʅʇ3 (ʚ) ʚ ʧʣʦʩʢʦʩʪʠ ʰʠʨʦʪʘ-ʜʦʣʛʦʪʘ 

ɼʚʘ ʉʅʇ, ʨʘʟʤʝʱʸʥʥʳʭ ʚ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʫʜʥʘ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷ-

ʥʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʫʨʩʘ ʩʫʜʥʘ: 

Ŭ = ʘrctg ((x2ïx1/(y2ïy1)). 

ʂʦʦʨʜʠʥʘʪʳ ʉʅʇ1 ʠ ʉʅʇ2 ʠʟʤʝʨʷʶʪʩʷ ʩ ʥʝʢʦʪʦʨʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ, ʚ 

ʩʣʫʯʘʝ ʫʤʝʥʴʰʝʥʠʷ ʚʠʜʠʤʦʩʪʠ ʩʧʫʪʥʠʢʦʚ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʠʩ. 3). ʅʘ ʨʠʩʫʥʢʝ 4 ʦʢʨʫʞʥʦʩʪʠ ʩ ʨʘʜʠʫʩʦʤ R1 ʠ R2 ʦʧʨʝʜʝʣʷʶʪ ʟʦʥʳ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ, ʠʟʤʝʨʷʝʤʳʭ ʧʨʠʝʤʥʠʢʘʤʠ ʉʅʇ1 ʠ ʉʅʇ2, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ L ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʫʜʥʘ.  

 

ʈʠʩ. 4. ʆʧʨʝʜʝʣʝʥʠʝ ʢʫʨʩʘ ʩʫʜʥʘ 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʦʰʠʙʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʢʫʨʩʘ ʩʫʜʥʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ (ʧʨʠ R1 = R2 

= R) ʢʘʢ  

 amax = arctg (2/(Sqrt((L/R)2ï4)). 

ʉʅʇ1 

(x1, y1) 

ʉʅʇ2 

(x2, y2) 

R2 

R1 

L 
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ʅʘ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʢʫʨʩʘ ʩʫʜʥʘ ʦʪ ʧʦ-

ʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʜʣʠʥʳ ʩʫʜʥʘ. 

 

 

ʈʠʩ. 5. ɿʘʚʠʩʠʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʰʠʙʢʠ ʦʧʨʝʜʝʣʝʥʠʷ  

ʠʩʪʠʥʥʦʛʦ ʢʫʨʩʘ ʦʪ ʜʣʠʥʳ ʩʫʜʥʘ 

ʇʨʠʝʤʣʝʤʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʫʨʩʘ ʩʫʜʥʘ (ʧʦʨʷʜʢʘ Ñ 1 ʛʨʘʜ) ʜʦʩʪʠʞʠʤʘ 

ʪʦʣʴʢʦ ʜʣʷ ʜʣʠʥʥʳʭ ʩʫʜʦʚ (L > 100 ʤ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʅʇ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʤʝ-

ʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʚ 1 ʤ. ʊʘʢʠʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʣʠʰʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʥʦʨʤʘʣʴʥʦʡ ʚʠʜʠʤʦʩʪʠ ʩʦʟʚʝʟʜʠʷ ʩʧʫʪʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʢʫʨʩʘ ʧʦ ʜʚʫʤ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʧʨʠʝʤʥʠʢʘʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ɼʇ ʩʫʜʥʘ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ.  
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EXPERIMENTAL VERIFIC ATION OF THE  SPLIT SATELLITE 
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FOR DETERMINING OF T HE SHIP TRAFFIC PARAMETERS  
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In this article we demonstrate the results of experimental research of errors in the ship coor-

dinates determining, made by navigation receivers under the conditions of artificial sky 

çshadowingè while passing under bridges, locking, moving along the high bank, etc. We 

have estimated the course determining error of two satellite navigation receivers installed in 

the vessel center line. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 27.10.2016 ʛ. 
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ɸ.ʉ. ʄʠʪʨʦʰʠʥʘ, ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɸ.ʉ. ʇʫʜʦʚ, ʘʩʧʠʨʘʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʖ.ʉ. ʌʝʜʦʩʝʥʢʦ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʉʀʅʊɽɿ ʉʊʈɸʊɽɻʀʁ ʆɹʉʃʋɾʀɺɸʅʀʗ ʇʆʊʆʂɸ ʆɹʒɽʂʊʆɺ 

ɺ ʉʀʉʊɽʄɽ ʉ ʅɸʂʆʇʀʊɽʃʔʅʆ-ʈɸʉʍʆɼʅʓʄ ʕʃɽʄɽʅʊʆʄ1 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘ-

ʮʠʷ, ʪʝʦʨʠʷ ʨʘʩʧʠʩʘʥʠʡ, NP-ʪʨʫʜʥʦʩʪʴ, ʧʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ. 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ, ʚʦʟʥʠʢʰʘʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜ-

ʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʩʪʘʚʢʦʡ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʚ ʫʩʣʦʚʠʷʭ ɸʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʣʦʛʠʩʪʠʯʝ-

ʩʢʦʡ ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʘ ʚ ʬʦʨʤʝ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʩ ʥʘʢʦʧʠʪʝʣʴʥʦ-

ʨʘʩʭʦʜʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʦʜʥʦʩʪʘʜʠʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʜʝ-

ʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʪʦʢʘ ʦʙʲʝʢʪʦʚ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʜʠʩ-

ʧʝʪʯʝʨʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʩʪʨʘʪʝʛʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʜʚʫʤ ʥʝʟʘʚʠʩʠ-

ʤʳʤ ʤʠʥʠʤʠʟʠʨʫʝʤʳʤ ʢʨʠʪʝʨʠʷʤ. ʇʦʩʪʨʦʝʥ ʘʣʛʦʨʠʪʤ ʩʠʥʪʝʟʘ ʧʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʠʡ ʙʠʢʨʠʪʝʨʠʘʣʴʥʫʶ ʩʭʝʤʫ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʳʧʦʣʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ. ʇʨʠʚʦʜʷʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʤʘʩʩʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

 

ɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʢʦʥʪʠʪʝʥʪʘʣʴʥʳʭ ʘʨʢʪʠʯʝ-

ʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʷʚʣʷʝʪʩʷ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ. ɽʛʦ ʤʘʩʩʦʚʘʷ ʜʦʩʪʘʚʢʘ ʚ ʨʘʡʦʥʳ ʜʠʩʣʦʢʘ-

ʮʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʪʝʯʝʥʠʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʉ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʩʫʜʦʭʦʜʩʪʚʘ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ 

ʪʠʧʦʚʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʦʩʪʘʚʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ. 

ʊʘʥʢʝʨʘʤʠ ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴʶ ʦʪ 3 ʜʦ 5 ʪʳʩʷʯ ʪʦʥʥ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʧʦ ʚʥʫʪ-

ʨʝʥʥʠʤ ʚʦʜʥʳʤ ʧʫʪʷʤ ʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʙʘʟʦʚʳʡ ʥʝʬʪʝʥʘʣʠʚʥʦʡ ʧʦʨʪ, ʛʜʝ ʦʥʦ ʧʝʨʝʢʘ-

ʯʠʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʙʝʨʝʛʦʚʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʭʨʘʥʝʥʠʷ. ʀʟ ʵʪʠʭ ʙʝʨʝʛʦʚʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʤʝʣʢʦʩʠ-

ʜʷʱʠʝ ʪʘʥʢʝʨ rʣʝʜʦʚʦʛʦ ʢʣʘʩʩʘ ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴʶ ʦʪ 600 ʜʦ 800 ʪʦʥʥ ʠ ʧʦ ʤʘʣʳʤ 

ʨʝʢʘʤ ʧʨʠʣʝʛʘʶʱʝʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʧʫʥʢʪʳ ʧʦʪʨʝʙʣʝʥʠʷ. ɺʳ-

ʛʨʫʟʢʘ ʠ ʧʦʛʨʫʟʢʘ ʪʘʥʢʝʨʦʚ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʤ ʪʝʨʤʠʥʘʣʝ ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʧʦʨʪʘ. 

ɺ ʦʧʠʩʘʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʭʝʤʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʘʥʢʝʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʨʦʙʣʝʤʘ ʜʠʩʧʝʪʯʝʨʠʟʘ-

ʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʨʘʙʦʪʢʝ ʬɻʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʦʯʝʨʝʜʥʦʩʪʴʶ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʝʜʠʥʠʮ ʬʣʦʪʘ ʥʘ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʪʝʨʤʠʥʘʣʝ ʥʝʬʪʷʥʦʛʦ ʧʦʨʪʘ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ: 

ʘ) ʤʠʥʠʤʠʟʘʮʠʶ ʩʫʤʤʘʨʥʳʭ ʠʟʜʝʨʞʝʢ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ 

ʧʨʦʩʪʦʷʤʠ ʪʘʥʢʝʨʦʚ; 

b) ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʝʡ ʪʘʢʠʭ ʧʨʦʩʪʦʝʚ ʩʚʝʨʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘ-

ʪʠʚʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ 

                                                           
1 ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡ-

ʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ˉ 15-07-03141. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʥʘ ʛʦʨʠʟʦʥʪʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʯʠʤʳʤʠ 

ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʠ ʜʨʫʛʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ. 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʨʠʪʝʨʠʚ ʦʮʝʥʢʠ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʫʜʦʚ ʥʘ ʛʦʨʠ-

ʟʦʥʪʝ ʧʣʘʥʠʨʦʚʘʥʠʷ [1, 2]. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝ ʩʠʥʪʝʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʛʘʨʘʥʪʠ-

ʨʦʚʘʥʥʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʠʰʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʩ-

ʥʘʱʝʥʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʠ ʜʦʩʪʦʯʥʦ ʙʳʩʪʨʤrʠ ʧʦ ʫʩʣʦʚʠʷʤ ʧʨʠʤʝʥʝʥʠʷ ʨʝ-

ʰʘʶʱʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʟʘʚʦʟʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʘʨʢʪʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ, ʢʦʛʜʘ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʦʩʪʫʧʘʶʱʠʭ ʝʜʠʥʠʮʘʭ ʬʣʦʪʘ ʠ ʤʦʤʝʥʪʦʤ, ʢʦʛʜʘ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʛʨʫʟʦʚʫʶ ʦʙʨʘ-

ʙʦʪʢʫ ʧʝʨʚʦʛʦ ʧʦ ʧʣʘʥʫ ʩʫʜʥʘ, ʧʨʦʭʦʜʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝ-

ʥʠ; ʚ ʠʟʚʝʩʪʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʵʪʦʪ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 20ï

30 ʤʠʥʫʪ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʠʩʧʝʪʯʝʨʘ ʙʘʟʦʚʦʛʦ ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʧʦʨʪʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ (ʘ ʟʘʪʝʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʠ) ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝ-

ʛʠʠ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʘʥʢʝʨʦʚ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʟʘ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʳʡ ʧʨʦʤʝʞʪʦʢ ʚʨʝʤʝʥʠ ʩʠʥʪʝʟ ʩʪʨʘʪʝʛʠʡ, ʵʬʬʝʢʪʠʚʥʳʭ ʚ ʚʳʰʝʦʪ-

ʤʝʯʝʥʥʦʤ ʩʤʳʩʣʝ (ʘ&b). ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʠʞʝ ʚʳʧʦʣʥʷʝʪʩʷ: 

ī ʧʦʩʪʨʦʝʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʭʝʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʚ ʬʦʨʤʝ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʥʘʢʦʧʠʪʝʣʴʥʦ-ʨʘʩʭʦʜ-

ʥʳʤ ʵʣʝʤʝʥʪʦʤ; 

ī ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʝʤ; 

ī ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʣʠʟʤʘ ʜʠʩʢʨʝʪʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʥʠʷ [3] ʘʣʛʦʨʠʪʤʘ, ʨʝʰʘʶʱʝʛʦ ʟʘʜʘʯʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʠʥʪʝʟʘ; 

ī ʯʠʩʣʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʥʘ ʤʦʜʝʣʴʥʦʤ ʧʨʠʤʝʨʝ ʠ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘ-

ʪʳ ʤʘʩʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʨʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʮʝʥʢʝ ʝʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʢʦʥʝʯʥʦʛʦ k-ʵʣʝʤʝʥʪʥʦʛʦ ʧʦʪʦʢʘ 
k

O  

ʥʝʟʘʚʠʩʠʤʳʭ ʦʙʲʝʢʪʦʚ ʦ(1), ʦ(2), é, ʦ(k) ʧʦʜʣʝʞʠʪ ʦʜʥʦʢʨʘʪʥʦʤʫ ʦʜʥʦʬʘʟʥʦʤʫ ʦʙ-

ʩʣʫʞʠʚʘʥʠʶ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʝ P ʩ ʥʘʢʦʧʠʪʝʣʴʥʦ-ʨʘʩʭʦʜʥʳʤ 

ʵʣʝʤʝʥʪʦʤ. ʇʦʪʦʢ 
k

O  ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʙʠʥʘʨʥʦʩʪʠ, ʪ.ʝ. ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʧʦʪʦ-

ʢʦʚ: ʚʭʦʜʷʱʠʤ O
+
 ʠ ʠʩʭʦʜʷʱʠʤ -O  ʪʘʢʠʭ, ʯʪʦ k

OOO =Ç -+
 ʠ  Å=Æ -+ OO . ʉʦ-

ʚʦʢʫʧʥʦʩʪʴ ʠʥʜʝʢʩʦʚ ʦʙʲʝʢʪʦʚ ʧʦʜʧʦʪʦʢʦʚ O
+
, 

-O  ʦʙʦʟʥʘʯʘʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
+Q ʠ 

-Q . 

ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ o(i), ki ,1=  ʦʧʨʝʜʝʣʝʥʳ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

ti
 
- ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʯʝʨʝʜʴ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ P, 

ti - ʥʦʨʤʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

vi ïʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴ, 

ai - ʰʪʨʘʬ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʦʙʲʝʢʪʘ ʚ ʩʠʩʪʝʤʝ P, 

di - ʤʷʛʢʠʡ ʜʠʨʝʢʪʠʚʥʳʡ ʩʨʦʢ ʟʘʚʝʨʰʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ (di Ó Űi), 

wi ï ʙʠʥʘʨʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪ ɹʦʙʲʝʢʪʘ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʧʦʜʧʦʪʦʢʫ, ʘ ʠʤʝʥʥʦ wi = +1, ʝʩʣʠ 
+ÍQi  ʠ wi = -1, ʝʩʣʠ

-ÍQi . 

 

ʆʙʲʝʢʪʳ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʚ ʧʦʨʷʜʢʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ P, ʪ.ʝ. 0Ò t1 Ò ti Ò é Ò tk. 

ʅʘʢʦʧʠʪʝʣʴʥʦ-ʨʘʩʭʦʜʥʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʝʨ-

ʚʫʘʨ ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴʶ V
*
. ɺ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʚʝʣʠʯʠʥʘ ʝʛʦ ʟʘʧʦʣʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʤʝʥʥʦʡ Vt, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ V0 ï ʚʝʣʠʯʠʥʘ ʟʘʧʦʣʥʝʥʠʷ ʚ ʥʘʯʘʣʴ-

ʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 0. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠʟ ʧʦʜʧʦʪʦʢʘ )( -+ OO  

ʟʘʧʦʣʥʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʫʤʝʥʴʰʘʝʪʩʷ) ʥʘ ʚʝʣʠʯʠʥʫ vi. 



ɸ.ʉ. ʄʠʪʨʦʰʠʥʘ, ɸ.ʉ. ʇʫʜʦʚ, ʖ.ʉ. ʌʝʜʦʩʝʥʢʦ 

ʉʠʥʪʝʟ ʩʪʨʘʪʝʛʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʦʢʘ ʦʙʲʝʢʪʦʚ ʚ ʩʠʩʪʝʤʝ ʩ ʥʘʢʦʧʠʪʝʣʴʥʦ-ʨʘʩʭʦʜʥʳʤ » 
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ʉʠʩʪʝʤʘ P ʛʦʪʦʚʘ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʧʦʪʦʢʘ 
k

O  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 0. 

ʅʘ ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

ī ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʧʨʝʨʳʚʘʥʠʡ; 

ī ʥʝʦʙʩʣʫʞʝʥʥʳʡ ʦʙʲʝʢʪ ʥʝ ʤʦʞʝʪ ʧʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ; 

ī ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʦʤ ʜʚʫʭ ʠ ʙʦʣʝʝ ʦʙʲʝʢʪʦʚ ʟʘʧʨʝʱʝʥʦ; 

ī ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʨʦʩʪʦʠ ʧʨʦʮʝʩʩʦʨʘ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʉʪʨʘʪʝʛʠʷ S ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦʪʦʢʘ 
k

O  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʠʟʚʦʣʴ-

ʥʫʶ ʧʝʨʝʩʪʘʥʦʚʢʫ S = { i1, i2, é, ik} ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʜʝʢʩʦʚ N = {1, 2, é, k}  [4]; ʧʨʠ ʝʸ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪ ʩ ʠʥʜʝʢʩʦʤ i j ʦʙʩʣʫʞʠʚʘʝʪʩʷ j-ʤ ʧʦ ʦʯʝʨʝʜʠ ),1( kj= . 

ʂʘʢ ʦʯʝʚʠʜʥʦ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪʘ )(so  ʠʟ ʧʦʜʧʦʪʦʢʘ O
+
 (s Í Q

+
), ʥʘʯʠʥʘʷ ʩ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʚʦʙʦʜʥʦʛʦ ʦʙʲʝʤʘ ʚ 

ʨʝʟʝʨʚʫʘʨʝ, ʪ.ʝ. ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ Vt + vs Ò V
*
. ɸʥʘʣʦʛʠʯʥʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲ-

ʝʢʪʘ )(so  ʠʟ ʧʦʜʧʦʪʦʢʘ 
-O (s Í Q

ï
) ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ Vt ï

vs Ó 0. ʅʘʟʦʚʝʤ ʩʠʩʪʝʤʫ ʵʪʠʭ ʥʝʨʘʚʝʥʩʪʚ ʦʙʲʸʤʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʠ, ʝʩʣʠ ʦʥʠ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʜʣʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ o(i j), j = ,,1 k  ʩʪʨʘʪʝʛʠʶ S ʠʤʝʥʫʝʤ ʜʦʧʫʩʪʠʤʦʡ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʩʪʨʘʪʝʛʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʟʥʘʯʠʤ W. 

ʅʝ ʦʛʨʘʥʠʯʠʚʘʷ ʦʙʱʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʥʠʞʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʶ-

ʱʠʤʠʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

),1(2 * kiVv
i

=¢Ö . 

ʊʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʥʝʧʫʩʪʦʪʳ ʤʥʦʞʝʩʪʚʘ ʜʦʧʫʩʪʠʤʳʭ 

ʩʪʨʘʪʝʛʠʡ ɋ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ ʥʝʨʘʚʝʥʩʪʚ ʚʠʜʘ 

*

1

0
0 VvwV

n

i

ii
¢Ö+¢ ä

=

. 

ʇʦʩʪʘʥʦʚʢʘ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ. ʂʘʞʜʘʷ ʜʦʧʫʩʪʠʤʘʷ ʩʪʨʘʪʝʛʠʷ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ S = { i1, i2, é, ik}  ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʦʙʲʝʢʪʘ o(i j) ʤʦʤʝʥʪʳ 

ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʙʫʜʫʪ ʦʙʦʟʥʘʯʘʪʴʩʷ ),(* Sit
j  ʠ 

),( Sit
j , j = k,1  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ S ʩʫʤʤʘʨʥʳʡ ʰʪʨʘʬ ʟʘ ʧʨʦʩʪʦʠ ʚ ʦʞʠʜʘʥʠʠ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ )(
1

SK  ʧʦ ʚʩʝʤ ʦʙʲʝʢʪʘʤ ʧʦʜʧʦʪʦʢʘ O
+
 ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ä
+Í

-
Q

)),((
j

jj

i

iji
tSita ,  

ʘ ʢʨʠʪʝʨʠʡ )(
2

SK = ))0,),((max(max
Q jj

j

i
i

dSit -
-Í

 

ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʨʫʰʝʥʠʝ ʜʠʨʝʢʪʠʚʥʦʛʦ ʩʨʦʢʘ ʟʘ-

ʚʝʨʰʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʨʝʜʠ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʧʦʜʧʦʪʦʢʘ 
-O . ʉʬʦʨʤʫʣʠʨʫʝʤ ʩʣʝ-

ʜʫʶʱʫʶ ʙʠʢʨʠʪʝʨʠʘʣʴʥʫʶ ʟʘʜʘʯʫ. 

ʅʘʡʪʠ ʧʦʣʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦ ʇʘʨʝʪʦ [5] ʦʮʝʥʦʢ ʚ ʧʨʦʙʣʝʤʝ ʤʠ-

ʥʠʤʠʟʘʮʠʠ ʩʫʤʤʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʰʪʨʘʬʦʚ )(
1

SK  ʧʦ ʚʩʝʤ ʦʙʲʝʢʪʘʤ ʚʭʦʜʷʱʝʛʦ 

ʧʦʜʧʦʪʦʢʘ O
+
 ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʰʪʨʘʬʦʚ )(

2
SK  ʧʦ ʚʩʝʤ ʦʙʲʝʢ-

ʪʘʤ ʠʩʭʦʜʷʱʝʛʦ ʧʦʜʧʦʪʦʢʘ O
-
: 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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))}.((min)),((min{
21

SKSK
SS WÍWÍ

 (1) 

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʪʝʭʥʦʣʦʛʠʷ ʦʧʨʝʜʝʣʝʥʠ ̫ʩʪʨʘʪʝʛʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʵʪʘʧʦʚ: 

1) ʩʠʥʪʝʟ ʧʦʣʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ ʚ ʙʠʢʨʠʪʝʨʠʘʣʴʥʦʡ ʟʘʜʘʯʝ 

(1); 

2) ʚr ʙʦʨ ʣʠʮʦʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʷ, ʧʦʜʣʝʞʘʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ; 

3) ʧʦʩʪʨʦʝʥʠʝ ʧʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʧʦʨʦʞʜʘʶʱʝʡ ʚʳʙʨʘʥʥʫʶ ʥʘ ʚʪʦ-

ʨʦʤ ʵʪʘʧʝ ʵʬʬʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ. 

ʆʧʫʩʢʘʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʦʪʤʝʪʠʤ, ʯʪʦ ʟʘʜʘʯʘ 1
*
 ʷʚʣʷʝʪʩʷ NP-ʪʨʫʜʥʦʡ [6]. ɸʣʛʦ-

ʨʠʪʤ ʜʣʷ ʝʸ ʨʝʰʝʥʠʷ ʩʪʨʦʠʪʩʷ ʥʠʞʝ. 

ɸʣʛʦʨʠʪʤ ʙʠʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [7, 8]. ɺʚʝʜʸʤ 

ʜʚʫʤʝʩʪʥʫʶ ʦʧʝʨʘʮʠʶ Ã ʤʝʞʜʫ ʧʨʦʠʟʚʦʣʴʥʳʤ ʚʝʢʪʦʨʦʤ x = (x1, x2) ʠ ʤʥʦʞʝʩʪʚʦʤ Y 

ʚʝʢʪʦʨʦʚ y = (y1, y2) ʪʦʡ ʞʝ ʨʘʟʤʝʨʥʦʩʪʠ: ʯʝʨʝʟ Y Ãx ʦʙʦʟʥʘʯʠʤ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ 

ʚʝʢʪʦʨʦʚ v = (v1, v2), ʧʝʨʚʘʷ ʢʦʤʧʦʥʝʥʪʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ v1 = x1 + y1, ʘ 

ʚʪʦʨʘʷ ī ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʘʚʠʣʫ v2 = max(x2, y2). 

ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʚʝʢʪʦʨ (xô1, xô2) ʜʦʤʠʥʠʨʫʝʪ ʚʝʢʪʦʨ (x1, x2), ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ 

ʫʩʣʦʚʠʷ xô1 Ò x1 ʠ xô2 Ò x2; ʧʨʠʯʝʤ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʥʦ ʠʟ ʵʪʠʭ ʥʝʨʘʚʝʥʩʪʚ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʢʘʢ ʩʪʨʦʛʦʝ. ɼʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʝʢʪʦʨʦʚ-ʦʮʝʥʦʢ X ʯʝʨʝʟ eff[X] ʦʙʦ-

ʟʥʘʯʠʤ ʧʦʜʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʨʠʥʘʜʣʝʞʘʱʠʭ X ʠ ʥʝʜʦʤʠʥʠʨʫʝʤʳʭ ʚ X ʵʣʝʤʝʥʪʦʚ. 

ʇʫʩʪʴ F(t) ʦʧʨʝʜʝʣʷʝʤʦʝ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʜʤʥʦʞʝʩʪʚʦ ʠʥʜʝʢʩʦʚ ʦʙʲʝʢʪʦʚ 

ʧʦʪʦʢʘ Ok, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʩʠʩʪʝʤʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t. ʉʦʚʦʢʫʧ-

ʥʦʩʪʴ ʠʥʜʝʢʩʦʚ ʦʙʲʝʢʪʦʚ, ʧʨʠʙʳʚʘʶʱʠʭ ʚ ʩʠʩʪʝʤʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʚʨʝ-

ʤʝʥʠ [t + 1, t + ȹ], ȹ Ó 1, ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ D(t, ȹ). ʆʯʝʚʠʜʥʦ, ʯʪʦ 
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D

=
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g
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ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʫʞʠʚʘʥʠ ̫ʦʙʲʝʢʪʦʚ ʧʦʪʦʢʘ Ok ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʪʝ ʤʦʤʝʥ-

ʪʳ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʧʨʦʮʝʩʩʦʨ ʩʚʦʙʦʜʝʥ ʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʡ ʜʣʷ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʦʙʲʝʢʪ ʠʟ ʚʭʦʜʷʱʝʛʦ ʠʣʠ ʠʩʭʦʜʷʱʝʛʦ ʧʦʜʧʦʪʦʢʘ; ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʪʝʢʫʱʝʝ ʟʘʧʦʣʥʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʨʦʡʢʘ ʟʥʘʯʝʥʠʡ (t, Q, Vt) 

ʦʧʨʝʜʝʣʷʝʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ ʤʦʤʝʥʪ t ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʛʜʝ Q ï ʤʥʦʞʝ-

ʩʪʚʦ ʠʥʜʝʢʩʦʚ ʦʙʲʝʢʪʦʚ ʧʦʪʦʢʘ Ok, ʦʞʠʜʘʶʱʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t. 

ɼʣʷ ʣʶʙʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ (t, Q, Vt) ʧʨʠ t < tk ʚ ʤʥʦʞʝʩʪʚʦ ʥʝ-

ʦʙʩʣʫʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ Q ʚʩʝʛʜʘ ʙʫʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʢʣʶʯʘʪʴ ʬʠʢʪʠʚʥʳʡ (ʥʫʣʝ-

ʚʦʡ) ʦʙʲʝʢʪ o(0) ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ a0 = 0, t0 = 1, v0 = 0, d0 = 0 ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʧʦʣʘʛʘʝʤ w0 = +1. ʆʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʦʟʥʘʯʘʝʪ ʧʨʦʩʪʦʡ ʧʨʦʮʝʩʩʦʨʘ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʪʘʢʪʘ. 

ʇʨʦʩʪʦʠ ʧʨʦʮʝʩʩʦʨʘ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʩʣʫʯʘʷʭ: 

ī ʚʩʝ ʨʘʥʝʝ ʧʦʩʪʫʧʠʚʰʠʝ ʦʙʲʝʢʪʳ ʫʞʝ ʦʙʩʣʫʞʝʥʳ, ʘ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʧʦʪʦʢʘ ʧʦʢʘ 

ʥʝ ʧʦʩʪʫʧʠʣʠ; 

ī ʥʠ ʦʜʠʥ ʠʟ ʨʘʥʝʝ ʧʦʩʪʫʧʠʚʰʠʭ ʠ ʦʞʠʜʘʶʱʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t ʥʝ ʧʦʜʣʝʞʠʪ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʚ ʨʝʟʝʨʚʫʘʨʝ ʜʦʩʪʘʪʦʯ-

ʥʦʛʦ ʩʚʦʙʦʜʥʦʛʦ (ʜʣʷ ʦʙʲʝʢʪʦʚ ʧʦʜʧʦʪʦʢʘ +O ) ʠʣʠ ʟʘʧʦʣʥʝʥʥʦʛʦ (ʜʣʷ ʦʙʲʝʢʪʦʚ ʧʦʜ-

ʧʦʪʦʢʘ -O ) ʦʙʲʝʤʘ; 

ī ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʝ ʟʘʥʠʤʘʪʴ ʧʨʦʮʝʩʩʦʨ ʩ ʪʝʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʦʨʠʪʝʪʥʦʝ, 

ʙʝʟ ʦʞʠʜʘʥʠʷ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʦʢʘ ʥʝ ʧʦʩʪʫʧʠʚʰʝʛʦ ʦʙʲʝʢʪʘ ʩ ʚʳʩʦʢʠʤ 

ʟʥʘʯʝʥʠʝʤ ʰʪʨʘʬʘ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

ʌʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʠʩʢʣʶʯʘʝʪʩʷ ʠʟ ʤʥʦʞʝʩʪʚʘ Q ʧʨʠ t Ó tk, ʪ.ʝ. ʢʦʛʜʘ ʚʩʝ ʦʙʲʝʢʪʳ 

ʧʦʪʦʢʘ Ok ʧʦʩʪʫʧʠʣʠ ʚ ʩʠʩʪʝʤʫ ʠ ʦʞʠʜʘʶʪ ʩʚʦʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʏʝʨʝʟ E(t, Q, Vt) ʦʙʦʟʥʘʯʠʤ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʳʭ ʜʚʫʤʝʨʥʳʭ ʦʮʝʥʦʢ, ʧʦʣʫ-

ʯʝʥʥʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʩ ʠʥʜʝʢʩʘʤʠ ʠʟ ʤʥʦʞʝʩʪʚʘ Q ʠ ʦʙʲ-



ɸ.ʉ. ʄʠʪʨʦʰʠʥʘ, ɸ.ʉ. ʇʫʜʦʚ, ʖ.ʉ. ʌʝʜʦʩʝʥʢʦ 
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ʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʷʪ ʚ ʩʠʩʪʝʤʫ ʧʦʟʜʥʝʝ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t. ʊʦʛʜʘ ʧʦʣʥʘʷ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ ʠʩʭʦʜʥʦʡ ʙʠʢʨʠʪʝʨʠʘʣʴʥʦʡ ʟʘʜʘʯʠ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ E(0, F(0), V0). 

ɺ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ (t, Q, Vt) ʦʙʲʝʢʪ o(s) QsÍ  ʜʦʧʫʩʪʠʤ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʪʦʣʴ-

ʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ 
*0 VvwV

sst
¢+¢ . ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ 

*Q  ʤʥʦʞʝʩʪʚʦ ʠʥ-

ʜʝʢʩʦʚ ʦʙʲʝʢʪʦʚ, ʜʦʧʫʩʪʠʤʳʭ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʚ ʩʦʩʪʦʷʥʠʠ (t, Q, Vt), QQ Ë* . 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ɗ Ó 0 ʠ Q = {Ŭ}, ʛʜʝ Ŭ ï ʠʥʜʝʢʩ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 
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ɽʩʣʠ ʚ ʩʦʩʪʦʷʥʠʠ (t, Q, Vt) ʚ ʢʘʯʝʩʪʚʝ ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚʳʙʨʘʥ ʦʙʲʝʢʪ ʩ 
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ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʨʝʘʣʠʟʘʮʠʶ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʣʝʜʫʶʱʠʤ ʧʨʠ-

ʤʝʨʦʤ. 

ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʧʦʣʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦ ʇʘʨʝʪʦ ʦʮʝʥʦʢ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʵʪʠʤ ʦʮʝʥʢʘʤ ʧʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʦʢʘ ʦʙʲʝʢ-

ʪʦʚ O4. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʨʝʟʝʨʚʫʘʨʘ V
*  
= 19, ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

t = 0 ʟʘʧʦʣʥʝʥʠʝ V0 = 10. ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ 

ˉ ti Űi ai di vi wi 

1 0 3 2 5 5 1 

2 2 4 3 7 6 1 

3 4 2 5 9 2 -1 

4 5 4 6 9 7 -1 

 

ʇʦʣʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ 

E(0, {0, 1}, 10). ɺ ʤʥʦʞʝʩʪʚʦ Q ʩʯʠʪʘʝʤ ʚʢʣʶʯʝʥʥʳʤ ʠʥʜʝʢʩ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ 0. 

ʇʨʠʩʚʦʠʤ ʩʦʩʪʦʷʥʠʶ (0, {0, 1}, 10) ʥʦʤʝʨ 0. ʇʦ ʬʦʨʤʫʣʝ (3) ʧʦʣʫʯʘʝʤ 

E(0, {0, 1}, 10) = eff[(0, 0)ÃE(2, {0, 1, 2}, 10), (0, 0)ÃE(3, {0, 2}, 15)]. 

ʇʨʠʩʚʦʠʤ ʩʦʩʪʦʷʥʠʷʤ (2, {0, 1, 2}, 10) ʠ (3, {0, 2}, 15) ʥʦʤʝʨʘ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʢʘʞʜʦʝ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʧʦʣʫ-

ʯʘʪʴ ʩʣʝʜʫʶʱʠʡ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʇʦ ʬʦʨʤʫʣʘʤ (2) ʠ (3) ʥʘʡʜʝʤ ʨʝʢʫʨʩʠʚʥʦ ʤʥʦʞʝʩʪʚʘ ʜʚʫʤʝʨʥʳʭ ʦʮʝʥʦʢ 

E(2, {0, 1, 2}, 10) ʠ E(3, {0, 2}, 15). 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ E(2, {0, 1, 2}, 10) ʥʝʪ ʩʤʳʩʣʘ ʚ ʚʳʙʦʨʝ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʦ-

ʪʦʤʫ ʯʪʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪʘ ʩ ʠʥʜʝʢʩʦʤ 1 ʤʦʞʝʪ ʟʘʚʝʨʰʠʪʴʩʷ ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ 

ʦʙʲʝʢʪʘ ʩ ʠʥʜʝʢʩʦʤ 3. ʅʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʘʢʞʝ ʦʙʩʣʫʞʠʚʘʪʴ ʦʙʲʝʢʪ ʩ ʠʥʜʝʢʩʦʤ 1, ʧʦ-

ʩʢʦʣʴʢʫ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʦʞʥʦ ʥʘʯʘʪʴ ʨʘʥʴʰʝ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t = 2. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

E(2, {0, 1, 2}, 10) = eff[3(2ï2), max(6ï7, 0)) Ã E(6, {1, 3, 4}, 16)] = E(6, {1, 3, 4}, 16). 

ʊʘʢ ʢʘʢ ʚʩʝ ʦʙʲʝʢʪʳ ʧʦʩʪʫʧʠʣʠ ʚ ʩʠʩʪʝʤʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ (6, {1, 3, 4}, 16), 

ʪʦ, ʥʘʯʠʥʘʷ ʩ ʵʪʦʛʦ ʰʘʛʘ, ʠʩʢʣʶʯʘʝʤ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ. ʊʦʛʜʘ ʧʦ 

ʬʦʨʤʫʣʝ (3) ʧʦʣʫʯʘʝʤ  

E(6, {1, 3, 4}, 16) = eff[(2(6ï0), max(9ï5, 0))ÃE(9, {3, 4}, 21); (5(6ï4), max(8ï9, 0))Ã 

ÃE(8, {1, 4}, 14); (6(6ï5), max(10ï9, 0))Ã E(10, {1, 3}, 9)] = 

= eff[(12, 4)ÃE(9, {3, 4}, 21); (10, 0)ÃE(8, {1, 4}, 14); (6, 1)ÃE(10, {1, 3}, 9)]. 

ɽʩʣʠ ʚ ʩʦʩʪʦʷʥʠʠ E(6, {1, 3, 4}, 16) ʦʙʩʣʫʞʠʪʴ ʦʙʲʝʢʪ ʩ ʠʥʜʝʢʩʦʤ 1, ʪʦ ʟʘʧʦʣʥʝʥʠʝ 

ʨʝʟʝʨʚʫʘʨʘ ʧʨʝʚʳʩʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ V
*
 = 19. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʘʭʦʞʜʝ-

ʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ E(6, {1, 3, 4}, 16) ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ E(8, {1, 4}, 14) ʠ 

E(10, {1, 3}, 9).  

E(8, {1, 4}, 14) = eff [(16, 6) Ã E(11, {4},  19); (18, 3) Ã E(12, {1},  7)]. 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (3), ʧʦʣʫʯʘʝʤ E(11, {4},  19) = (36, 6), E(12, {1},  7) = (24, 10). 

ɸʥʘʣʦʛʠʯʥʦ ʧʦʣʫʯʘʝʤ E(10, {1, 3}, 9) = {(65, 8), (54, 10)} ʠ ʧʝʨʝʭʦʜʠʤ ʢ ʚʳʯʠʩʣʝ-

ʥʠʶ E(6, {1, 3, 4},16) = {(62, 6), (52, 10)}. ʇʦʩʢʦʣʴʢʫ E(2, {0, 1, 2}, 10) = E(6, {1, 3, 4}), 

ʪʦ E(2, {0, 1, 2}, 10) = {(62, 6), (52, 10)}. 

ʈʘʩʩʫʞʜʘʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʥʘʡʜʝʤ E(3, {0, 2}, 15) = {(42, 5), (30,7)}. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʧʦʣʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ 

E(0, {0, 1}, 10) = eff [E(2, {0, 1, 2}, 10), E(3, {0, 2}, 15)] = 

= eff[(62, 6), (52, 10), (42, 5), (30, 7)] = {(42, 5), (30, 7)}. 

ʇʫʩʪʴ ʠʟ ʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʷ ʣʠʮʦʤ ʚʳʙʨʘʥʘ ʦʮʝʥʢʘ 

(42, 5). ʃʝʛʢʦ ʧʦʣʫʯʠʪʴ, ʯʪʦ ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʘʪʝʨʦ-ʦʧʪʠʤʘʣʴʥʘ ̫ʩʪʨʘʪʝʛʠ ̫ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʠʤʝʝʪ ʚʠʜ {1, 3, 2, 4}. 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʥʘʡʪʠ ʧʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʦʙʩʣʫʞʠʚʘʥʠʷ 

{1, 3, 4, 2}, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʮʝʥʢʝ (30, 7). 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʚʳʰʝ ʘʣʛʦ-

ʨʠʪʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʛʨʘʤʤʥʦ ʚ ʩʨʝʜʝ Microsoft 

Visual Studio ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++. ɺʳʯʠʩʣʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʢʦʤʧʴʶ-

ʪʝʨʝ ʩ ʧʨʦʮʝʩʩʦʨʦʤ Intel Core 2 Duo, 3.16 GHz ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ 4 Gb. 

ɺʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʜʣʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ Ok ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʜʠʘʧʘʟʦʥʦʚ ʠʟʤʝʥʝʥʠʷ: 

ti-1 Ò ti Ò ti-1 + 5, 1 Ò ai Ò 11, 1 Ò Űi Ò 15, ti + Űi Ò di Ò ti + Űi + 5, 1 Ò vi Ò V
*
/2, k.,1=i  

ʈʘʟʤʝʨʥʦʩʪʴ ʧʦʪʦʢʘ k ʠʟʤʝʥʷʣʘʩʴ ʦʪ 8 ʜʦ 15 ʩ ʝʜʠʥʠʯʥʳʤ ʰʘʛʦʤ. ʆʙʲʝʤ ʨʝʟʝʨʚʫʘ-

ʨʘ ʚʳʙʠʨʘʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 100 Ò V
*  
Ò 300. 

ʅʘʟʥʘʯʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʨʘʥʠʮʳ ʠʥʪʝʨʚʘʣʦʚ ʠʟʤʝʥʝʥʠʡ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʠ ʦʧʠʩʳʚʘʶʪ ʨʝ-

ʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ. 

ɼʣʷ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ k ʛʝʥʝʨʠʨʦʚʘʣʠʩʴ ʧʦ ʨʘʚʥʦʤʝʨʥʦʤʫ 

ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʝ ʩʝʨʠʠ ʠʟ 10
3
 ʯʘʩʪʥʳʭ ʟʘʜʘʯ ʠ ʚ ʢʘʞʜʦʡ ʟʘʜʘʯʝ ʚʳʷʚʣʷ-



ɸ.ʉ. ʄʠʪʨʦʰʠʥʘ, ɸ.ʉ. ʇʫʜʦʚ, ʖ.ʉ. ʌʝʜʦʩʝʥʢʦ 
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ʣʘʩʴ ʧʦʣʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦ ʇʘʨʝʪʦ ʦʮʝʥʦʢ ʠ ʤʥʦʞʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʠʤ ʩʪʨʘʪʝʛʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 2, ʚ ʢʦʪʦʨʦʡ tavg 

ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, tmax ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʝʰʝʥʠʷ, tmin ï ʤʠʥʠʤʘʣʴ-

ʥʦʝ ʚʨʝʤʷ ʨʝʰʝʥʠʷ. 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

k tavg, c tmax, c tmin, c k tavg, c tmax, c tmin, c 

8 0.001 0.016 0.000 12 0.871 24.063 0.000 

9 0.003 0.031 0.000 13 5.006 73.236 0.000 

10 0.020 0.297 0.000 14 45.350 633.016 0.000 

11 0.112 1.074 0.000 15 447.542 2344.020 0.000 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 2, ʘʣʛʦʨʠʪʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʭʦʪʷ ʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ 

ʩʠʥʪʝʟ ʧʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʪʨʘʪʝʛʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʦʢʘ ʦʙʲʝʢʪʦʚ 

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʤʝʨʥʦʩʪʠ ʟʘ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʥʝ ʧʨʝʚʳ-

ʰʘʶʱʠʡ ʚ ʩʨʝʜʥʝʤ 10 ʤʠʥʫʪ. ʊʘʢʦʛʦ ʧʦʨʷʜʢʘ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝ-

ʤʳ ʜʣʷ ʩʠʥʪʝʟʘ ʩʪʨʘʪʝʛʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʦʛʦ ʪʠʧʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʙʦʪʝ ʜʘʥʦ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʠʩ-

ʧʦʣʴʟʫʝʤʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʘʨʢʪʠʯʝ-

ʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʇʦʩʪʨʦʝʥʘ ʘʜʝʢʚʘʪʥʘʷ ʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʤʦʜʝ-

ʣʠ ʧʦʩʪʘʚʣʝʥʘ ʙʠʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʝʸ ʨʝ-

ʰʘʶʱʠʡ ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʥʮʝʧʮʠʠ ʇʘʨʝʪʦ ʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʩʭʝʤʝ 

ʜʠʩʢʨʝʪʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʧʨʦʜʝʤʦʥʩʪ-

ʨʠʨʦʚʘʥʘ ʥʘ ʯʠʩʣʝʥʥʦʤ ʧʨʠʤʝʨʝ. ʇʫʪʝʤ ʤʘʩʩʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʰʪʘʪʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʠʥʪʝʟʘ ʩʪʨʘʪʝʛʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʚʳʰʝʥʥʳʭ ʨʘʟʤʝʨʥʦʩʪʝʡ 

ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʢʦʪʦʨʳʝ, ʩʦʭʨʘʥʷʷ ʘʜʝʢʚʘʪʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʩʧʝʮʠʬʠʢʝ, 

ʧʦʨʦʞʜʘʶʪ ʧʦʣʠʥʦʤʠʥʘʣʴʥʦ ʨʘʟʨʝʰʠʤʳʝ ʧʦʜʢʣʘʩʩʳ ʠʩʩʣʝʜʫʝʤʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ 

ʟʘʜʘʯ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢ ʪʘʢʠʤ ʤʦʜʠʬʠʢʘʮʠʷʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʤʦʜʝʣʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʟʘʜʘʯʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʨʘʙʦ-

ʪʝ [1]. 
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This paper describes the problem that appears in research that aims at implementing a fuel 

management system for inhabitants of the Northern Territories who are interesting in bulk 

water-transport delivery. The mathematical model of a logical scheme is constructing in 

form of uniprocessor system with refillable storage element that carries out single-stage ser-

vice of deterministic objects flow. We formulate the task scheduling optimization problem in 

the form where service policies are estimates by two independent minimized criteria. Be-

cause of our research, we also provide synthesis algorithm of Pareto-efficient service poli-

cies that utilizes bicriteria approach of dynamic programming. The feasibility of the algo-

rithm is demonstrated by numerous examples and results derived from computational exper-

iments. 
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ɽ.ɸ. ʅʝʡʤʘʨʢ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʀʀʊʄʄ ʅʅɻʋ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ  

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʧʨ. ɻʘʛʘʨʠʥʘ, 23 

ʋʃʋʏʐɽʅʀɽ ʂɸʏɽʉʊɺɸ ʅɸʏɸʃʔʅʆʁ ʇʆʇʋʃʗʎʀʀ 

ʕɺʆʃʖʎʀʆʅʅʆ-ɻɽʅɽʊʀʏɽʉʂʆɻʆ ɸʃɻʆʈʀʊʄɸ  

ɼʃʗ ɿɸɼɸʏʀ ʂʆʄʄʀɺʆʗɾɽʈɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʝʨʘ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʞʘʜʥʳʝ ʘʣʛʦʨʠʪ-

ʤʳ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʘʜʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʫʣʫʯʰʝ-

ʥʠʷ ʢʘʯʝʩʪʚʘ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʢʦʤʤʠʚʦʷʞʝʨʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦ-

ʣʫʯʘʝʤʦʛʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ ʨʝʰʝʥʠʷ ʚ ʮʝʣʦʤ.  

 

ɿʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʝʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʘ-

ʜʘʯ. ʇʦʩʪʘʚʣʝʥʥʘʷ ʝʱʝ ʚ 1934 ʛ., ʵʪʘ ʟʘʜʘʯʘ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʟʘʜʘʯ ʚ ʪʝʦʨʠʠ ʛʨʘʬʦʚ. ʆʙʰʠʨʥʳʡ ʢʨʫʛ ʚʦʟʤʦʞʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʭʘ-

ʨʘʢʪʝʨʥʳʭ ʜʣʷ ʟʘʜʘʯ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʨʫʜʥʦʩʪʝʡ, ʥʘʨʷʜʫ ʩ ʧʨʦʩʪʦʪʦʡ 

ʠ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʬʦʨʤʫʣʠʨʦʚʢʠ, ʧʨʠʚʣʝʢʘʝʪ ʢ ʵʪʦʡ ʟʘʜʘʯʝ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.  



ɽ.ɸ. ʅʝʡʤʘʨʢ 

ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʵʚʦʣʶʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ » 
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ʏʘʩʪʦ ʟʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʝʨʘ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʧʨʠ ʨʝʰʝʥʠʠ ʜʨʫʛʠʭ 

ʟʘʜʘʯ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʪʝʦʨʠʠ ʨʘʩʧʠʩʘʥʠʡ, ʢʦʛʜʘ ʢʘʯʝʩʪʚʦ ʨʘʩʧʠʩʘʥʠʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʨʘʙʦʪ.  

ʕʚʦʣʶʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʨʝʰʝʥʠʶ 

ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ [1, 2]. ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʧʦʠʩʢʘ, ʢʦʪʦʨʘʷ ʢʦʥʢʫʨʠʨʫʝʪ ʩ ʜʨʫʛʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. ʕʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʜʝʪʘʣʝʡ, ʢʘʢ ʤʝʪʦʜ 

ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʡ, ʚʳʙʦʨ ʦʧʝʨʘʪʦʨʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʘʭ 

ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʮʝʣʦʤ. 

ɺ ʪʝʨʤʠʥʘʭ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʟʘʜʘʯʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʘʥ ʧʦʣ-

ʥʳʡ ʚʟʚʝʰʝʥʥʳʡ ʛʨʘʬ G(V, E), ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʛʘʤʠʣʴʪʦʥʦʚ ʧʫʪʴ, ʪʘʢʦʡ, ʯʪʦʙʳ 

ʩʫʤʤʘʨʥʳʡ ʚʝʩ ʨʝʙʝʨ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ, ʙʳʣ ʤʠʥʠʤʘʣʴʥʳʤ. ʉʚʦʠʤ ʥʘʟʚʘʥʠʝʤ ʟʘʜʘʯʘ 

ʢʦʤʤʠʚʦʷʞʝʨʘ ʦʙʷʟʘʥʘ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʤʥʦʞʝ-

ʩʪʚʦ ʚʝʨʰʠʥ ʛʨʘʬʘ V ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʛʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ ʧʦʩʝʪʠʪʴ ʢʦʤʤʠʚʦʷʞʝʨ, 

ʘ ʨʝʙʨʘ ï ʵʪʦ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ, ʘ ʚʝʩʘ ï ʨʘʩʩʪʦʷʥʠʷ. ʊʦʛʜʘ ʟʘʜʘʯʫ ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢʦʤʤʠʚʦʷʞʝʨ ʜʦʣʞʝʥ ʦʙʦʡʪʠ N ʟʘʜʘʥʥʳʭ ʛʦʨʦ-

ʜʦʚ (ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʘʨʦʡ ʛʦʨʦʜʦʚ ʠʟʚʝʩʪʥʳ). ɺʳʡʜʷ ʠʟ ʧʝʨʚʦʛʦ ʛʦʨʦʜʘ, ʦʥ 

ʜʦʣʞʝʥ ʦʙʦʡʪʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʨʦʚʥʦ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ ʠ ʚʝʨʥʫʪʩɹ ̫ʚ ʪʦʪ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʚʳʰʝʣ ʧʝʨʚʦʥʘʯʘʣʴʥʦ. ʅʫʞʥʦ ʫʢʘʟʘʪʴ ʪʘʢʦʡ ʧʦʨʷʜʦʢ ʦʙʭʦʜʘ ʛʦʨʦʜʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʫʤʤʘʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʧʦʩʝʱʝʥʥʳʤʠ ʛʦʨʦʜʘʤʠ (ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ) ʙʫʜʝʪ 

ʤʠʥʠʤʘʣʴʥʳʤ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʡ (1)ï(3), ʛʜʝ (1) ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʛʦʨʦʜ ʫʯʘʩʪʚʫʝʪ ʚ 

ʦʙʭʦʜʝ ʦʜʠʥ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ, (3) ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʟʜʝʩʴ ui ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʦʩʝʱʝʥʠʷ ʢʦʤʤʠʚʦʷʞʝʨʦʤ i-ʛʦ ʛʦʨʦʜʘ ʚ ʠʩʢʦʤʦʤ  

ʮʠʢʣʝ. 

 

(1) 

 

(2) 

 (3) 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʨʝʘʣʠʟʫʶʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʵʢʩ-

ʪʨʝʤʘʣʴʥʳʭ ʟʘʜʘʯ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʦʧʝʨʠʨʫʶʪ ʥʝ ʨʝʰʝʥʠʷʤʠ, ʘ ʥʝʢʦʪʦʨʳʤʠ ʠʭ ʢʦʜʠʨʦʚʢʘʤʠ, 

ʤʦʜʝʣʠʨʫʷ ʧʨʠʨʦʜʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʧʨʦʜʫʢʮʠʠ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʠ ʪ.ʧ. ɺ ʛʝʥʝʪʠ-

ʯʝʩʢʦʤ ʘʣʛʦʨʠʪʤʝ ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʤʦʜʝʣʠʨʫʪʁʩʷ ʧʨʠ ʧʦʤʦʱʠ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʪʦ-

ʨʦʚ: ʢʨʦʩʩʦʚʝʨ, ʤʫʪʘʮʠʷ ʠ ʩʝʣʝʢʮʠʷ. ʇʦʜ ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʚʳʙʦʨʘ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʠ. 

ʅʘ ʢʘʞʜʦʤ ʪʘʢʪʝ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʩ ʥʝʢʦʪʦʨʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʴʶ ʢʦʜʠʨʦʚʦʢ, ʥʘʟʳʚʘʝʤʦʡ ʧʦʧʫʣʷʮʠʝʡ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʬʦʨʤʠʨʫʝʪʩʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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ʥʘʯʘʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ. ʅʘ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʤʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʦʩʨʝʜʦʪʦʯʠʤʩʷ ʜʘʣʴʰʝ. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʣʛʦʨʠʪʤʝ ʥʘʯʘʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʣʫ-

ʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɽʩʪʝʩʪ-

ʚʝʥʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʠ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ-

ʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʦʜʥʘʢʦ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʨʝʰʝʥʠʡ ʜʘʣʝʢʦ ʦʪ ʠʜʝʘʣʘ. ʈʝʰʝ-

ʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʞʝʩʪʚʦ ʨʝʙʝʨ, ʜʣʠʥʘ 

ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ ʠ ʵʪʠ ʨʝʙʨʘ ʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʨʝʰʝʥʠʠ. 

ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʨʝʙʨʘ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʝʰʝʥʠʝ, ʚ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʙʫʜʫʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʝʥʝʪʠʯʝ-

ʩʢʠʡ ʘʣʛʦʨʠʪʤ ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʘ ʟʥʘʯʠʪ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʙʫʜʝʪ ʜʘʣʝʢʦ ʦʪ 

ʦʧʪʠʤʘʣʴʥʦʛʦ. ʂʦʥʝʯʥʦ, ʟʜʝʩʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ (ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʦʣʝ-

ʥʠʡ), ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ, ʠʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ. ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʦʢʘʞʝʤ, ʯʪʦ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʚʨʝʤʝʥʠ ʧʦʠʩʢʘ ʠ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ, ʢʘʯʝʩʪʚʦ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɽʩʣʠ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʣʛʦʨʠʪʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʢʣʘʩ-

ʩʠʯʝʩʢʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʪʦ ʧʦʣʫʯʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʥʘʟʳʚʘʝʪʩʷ ʛʠʙʨʠʜʥʳʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʝʰʝʥʠʷ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʦ [3]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʨʝʰʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʘʜʥʳʝ ʵʚʨʠʩʪʠʢʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʞʘʜ-

ʥʳʭ ʧʦʜʭʦʜʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʭʦʜʝ ʩʦʟʜʘʥʠʷ ʨʝʰʝʥʠʷ, ʘʣʛʦʨʠʪʤ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ 

ʩʪʨʝʤʠʪʩʷ ʜʦʙʘʚʠʪʴ ʬʨʘʛʤʝʥʪ ʨʝʰʝʥʠʷ, ʜʘʶʱʠʡ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɼʣʷ ʟʘʜʘʯʠ 

ʢʦʤʤʠʚʦʷʞʝʨʘ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʞʘʜʥʳʤʠ ʵʚʨʠʩʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜ ʙʣʠʞʘʡ-

ʰʝʛʦ ʛʦʨʦʜʘ ʠ ʤʝʪʦʜ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ [4]. 

ʆʙʘ ʵʪʠʭ ʤʝʪʦʜʘ ʦʪʥʦʩʷʪʩʷ ʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʥʘʯʘʣʴʥʳʡ ʛʦʨʦʜ 

ʚʳʙʨʘʥ, ʪʦ ʧʦʣʫʯʘʝʤʦʝ ʨʝʰʝʥʠʝ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʦʝ. ɼʣʷ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʛʝʥʝ-

ʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʢʨʦʤʝ ʥʘʣʠʯʠʷ ʭʦʨʦʰʠʭ ʫʯʘʩʪʢʦʚ ʦʙʭʦʜʦʚ, ʚʘʞʥʦ ʪʘʢʞʝ, ʯʪʦʙʳ 

ʚ ʥʝʡ ʙʳʣʦ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʜʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʥʝ-

ʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʵʣʝʤʝʥʪ ʩʣʫʯʘʡʥʦʩʪʠ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʩʣʝʜʫʶʱʝʛʦ ʛʦʨʦ-

ʜʘ (ʧʫʥʢʪ 4 ʘʣʛʦʨʠʪʤʘ) ʥʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦ, ʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦʡ ʨʘʩʩʪʦʷʥʠʶ e(nk, mk ) ʛʜʝ ʛʦʨʦʜ mk ÍJ ï ʵʪʦ ʢʘʥʜʠʜʘʪ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʦʙʭʦʜ 

ʧʦʩʣʝ ʛʦʨʦʜʘ nk Í I ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʫʚʝʣʠʯʠʚʘʝʤ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫ-

ʣʷʮʠʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʫʯʘʝʤʳʝ ʨʝʰʝʥʠʷ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʙʫʜʫʪ ʩʦ-

ʜʝʨʞʘʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʨʝʙʨʘ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʛʝʥʝ-

ʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ.  

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘʯʠ ʠʟ 

ʊSPLIB: Oliverôs 30 ʠ Eilonôs 50. ɼʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʙʳʣʦ ʩʜʝʣʘʥʦ ʪʨʠ ʩʝʨʠʠ ʧʦ 30 

ʟʘʧʫʩʢʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʠʟʤʝʥʷʣʩʷ ʪʦʣʴʢʦ 

ʩʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ. ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʥʘʯʘʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ 

ʛʝʥʝʨʠʨʦʚʘʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʣʫʯʘʡʥʦʛʦ ʤʝʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʦʪʠʧʘ, ʚʦ ʚʪʦʨʦʤ 

ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʙʣʠʞʘʡʰʝʛʦ ʛʦʨʦʜʘ, ʚ ʪʨʝʪʴʝʤ ï ʤʝʪʦʜʘ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʜʣʷ ʢʘʞʜʦʡ ʩʝʨʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɼʣʷ ʢʘʞʜʦʡ ʩʝʨʠʠ ʧʦʢʘʟʘʥʦ ʦʪ-

ʢʣʦʥʝʥʠʝ ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʥʘʡʜʝʥʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʧʨʦʮʝʥʪʘʭ ʜʣʷ ʥʘʯʘʣʴ-

ʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ. ʆʪʢʣʦʥʝʥʠʝ ʫʩʨʝʜʥʝʥʦ ʧʦ ʚʩʝʤ 

30-ʪʠ ʟʘʧʫʩʢʘʤ. 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩʣʫ-

ʯʘʡʥʳʤ ʤʝʪʦʜʦʤ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʨʝʰʝʥʠʡ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʘʜ-

ʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʙʦʣʝʝ 50% ʦʪ ʦʧʪʠʤʫʤʘ) ʦʯʝʚʠʜʥʦ ʩʨʘʟʫ 

ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩʣʫʯʘʡʥʳʤ ʤʝʪʦʜʦʤ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʞʘʜʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʪʢʣʦʥʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ 30% (ʚ ʪʘʙʣʠʮʝ ʥʝ ʫʢʘʟʘʥʦ, ʥʦ ʵʪʦ ʚʳ-

ʷʚʣʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ).  



ɽ.ɸ. ʅʝʡʤʘʨʢ 
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ʊʘʙʣʠʮʘ 1 

ɿʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʨʝʰʝʥʠʷ ʦʪ ʤʝʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ 

 ʄʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ 

ʉʣʫʯʘʡʥʳʡ ɹʣʠʞʘʡʰʝʛʦ ʛʦʨʦʜʘ ɹʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ 

 ʥʘʯʘʣʦ ʢʦʥʝʮ ʥʘʯʘʣʦ ʢʦʥʝʮ ʥʘʯʘʣʦ ʢʦʥʝʮ 

Oliverôs 30 65 12 21 2 25 3 

Eilonôs 50 77 13 27 4 31 4 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘ-

ʪʝ 30-ʪʠ ʟʘʧʫʩʢʦʚ ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ. 

ʊʘʙʣʠʮʘ 2 

ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

 ʄʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ 

ʉʣʫʯʘʡʥʳʡ ɹʣʠʞʘʡʰʝʛʦ ʛʦʨʦʜʘ ɹʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ 

Oliverôs 30 0,07 0,30 0,33 

Eilonôs 50 0,03 0,23 0,20 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʳʙʦʨ ʤʝʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ 

ʨʝʰʝʥʠʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʘʜʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʦʮʝʥʪ ʦʪʢʣʦʥʝʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴ-

ʰʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʫʯʘʡʥʳʤ ʤʝʪʦʜʦʤ, ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʳʙʦʨʘ ʢʨʘʪʯʘʡʰʠʭ ʨʝʙʝʨ 

ʛʨʘʬʘ. ʇʦʩʢʦʣʴʢʫ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʷʚʣʷʝʪʩʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ ʠ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 

ʧʦʣʫʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʪʦ ʤʳ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ ʦ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝ-

ʩʪʚʘ ʨʝʰʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʠʣʠ ʦ ʧʦʚʳʰʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ. 
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IMPROVING THE QUALIT Y OF GENETIC ALGORIT HM  

INITIAL POPULATION F OR THE TRAVELING  

SALESMAN PROBLEM  

E.A. Neumark 

Keywords: traveling salesman problem, genetic algorithms, greedy algorithms. 

 

This article discusses the use of greedy algorithms for improving the quality of the initial 

population of the genetic algorithm for solving the traveling salesman problem. It has been 
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shown that the quality of the initial population wagging on the quality of the genetic algo-

rithm as a whole solution. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 26.09.2016 ʛ. 
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ʌɻɸʆʋ ɺʆ çʅʅɻʋ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʧʨ. ɻʘʛʘʨʠʥʘ, 23 

ʉʀʉʊɽʄɸ ʉ ʌʀʂʉʀʈʆɺɸʅʅʓʄ ʈʀʊʄʆʄ  

ʀ ʅɽʇʆʉʊʆʗʅʅʆʁ ʀʅʊɽʅʉʀɺʅʆʉʊʔʖ ʆɹʉʃʋɾʀɺɸʅʀʗ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʧʦʩʪʦʷʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʮʠʢʣʠʯʝʩʢʘʷ ʫʧʨʘʚ-

ʣʷʶʱʘʷ ʩʠʩʪʝʤʘ, ʢʦʥʬʣʠʢʪʥʳʝ ʚʭʦʜʥʳʝ ʧʦʪʦʢʠ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

ɺ ʩʪʘʪʴʝ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʝʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʤʠ ʧʦʪʦ-

ʢʘʤʠ ʪʨʝʙʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠ, ʘ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦ, ʩ ʧʦ-

ʤʦʱʴʶ ʤʝʪʦʜʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʠ ʢʦʥʬʣʠʢʪʥʳʭ 

ʧʦʪʦʢʦʚ ʇ1, ʇ2, é, ʇm ʪʨʝʙʦʚʘʥʠʡ ʚ ʢʣʘʩʩʝ ʮʠʢʣʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʩ ʥʝʧʦʩʪʦʷʥʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʂʦʥʬʣʠʢʪʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʘʞʜʦʛʦ 

ʠʟ ʧʦʪʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ʋ ʢʘʞʜʦʛʦ ʚʭʦʜʥʦ-

ʛʦ ʧʦʪʦʢʘ ʝʩʪʴ ʦʩʥʦʚʥʦʡ ʵʪʘʧ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʝʨʝʥʘʣʘʜʢʘ. ʆʙʩʣʫʞʠʚʘʶʱʝʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ʠʤʝʝʪ 2m ʩʦʩʪʦʷʥʠʝ ɻ
(1)

, ɻ
(2)

, ..., ɻ
(2m)

 ʠʟʚʝʩʪʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʊ1, ʊ2, é, ʊ2m. ɺ 

ʩʦʩʪʦʷʥʠʠ ɻ
(2jï1)

 j = 1, é, m ʧʨʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʪʦʢ ʇj ʩ ʥʝʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴʶ mj(t) > 0, t Í Í [0, ʊ2jï1]. ɺ ʩʦʩʪʦʷʥʠʠ ɻ
(2j)

 ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʪʘʢʞʝ ʪʦʣʴʢʦ ʧʦʪʦʢ 

ʇj, ʥʦ ʫʞʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ m¡j. ʀʥʪʝʥʩʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʩʨʝʜʥʝʝ ʯʠʩ-

ʣʦ ʟʘʷʚʦʢ, ʦʙʩʣʫʞʠʚʘʶʱʠʭʩʷ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʉʤʝʥʘ ʩʦʩʪʦʷʥʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʮʠʢʣʠʯʝʩʢʦʤʫ ʘʣʛʦʨʠʪʤʫ. ʊʘʢʦʡ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʳʤ (ʙʣʠʟ-

ʢʠʤ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ) ʧʨʠ ʩʠʣʴʥʦʡ ʟʘʛʨʫʟʢʝ ʩʠʩʪʝʤʳ. ɺʭʦʜʥʳʝ ʧʦʪʦʢʠ ʇ1, ʇ2, é, ʇm 

ʩʯʠʪʘʝʤ ʧʫʘʩʩʦʥʦʚʩʢʠʤʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ l1, l2, é, lm ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʜʝʩʴ lj ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʪʨʝʙʦʚʘʥʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʧʦ 

ʧʦʪʦʢʫ ʇj, j = 1, é, m. ʇʦ ʚʩʝʤ ʚʭʦʜʥʳʤ ʧʦʪʦʢʘʤ ʇ1, ʇ2, é, ʇm ʨʘʟʨʝʰʝʥʳ ʥʝʦʛʨʘʥʠ-

ʯʝʥʥʳʝ ʦʯʝʨʝʜʠ.  

ʇʨʦʠʟʚʦʣʴʥʳʡ ʚʠʜ ʬʫʥʢʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ mj(t) ʚ ʩʦʩʪʦʷʥʠʷʭ ɻ
(2jï1)

 

j = 1, é, m ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʟʘ ʩʯʝʪ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʝʛʦ ʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʦʡ 

ʬʫʥʢʮʠʝʡ. ɺ ʩʠʣʫ ʵʪʦʛʦ, ʚʠʜ ʬʫʥʢʮʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ mj(t), j = 1, é, m ʧʦʣʘʛʘʝʤ ʢʫ-

ʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʳʤ, ʩ ʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ (n ² 2) ʩʢʘʯʢʦʚ (ʨʠʩ. 1). ʉʦʩʪʦʷʥʠʝ ɻ
(2jï1)

 

j = 1, é, m ʜʣʠʪʝʣʴʥʦʩʪʠ T2jï1 ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʦʙʲʝʜʠʥʝʥʠʷ n ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʩʪʦʷ-

ʥʠʡ ɻ
(2jï1)

 = {ɻ1
(2jï1)

, ɻ2
(2jï1)
, é, ɻn

(2jï1)
}, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʦ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʫʢʨʫʧʥʝʥ-

ʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ɼʣʠʪʝʣʴʥʦʩʪʠ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ɻ1
(2jï1)

, ɻ2
(2jï1)

, é, ɻn
(2jï1)

 ʠʟ-

ʚʝʩʪʥʳ ʠ ʨʘʚʥʳ T2jï1,1, T2jï1,2, é, T2jï1,n ʝʜʠʥʠʮ ʚʨʝʤʝʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʝʤ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ T2jï1 = = T2jï1,1 + T2jï1,2 + é + T2jï1,n. ʇʫʩʪʴ ʚ ʢʘʞʜʦʤ ʠʟ 



ɽ.ɺ. ʇʨʦʡʜʘʢʦʚʘ 
ʉʠʩʪʝʤʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʠʪʤʦʤ ʠ ʥʝʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ 
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ʫʢʘʟʘʥʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ mj(t) ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ mj,1, mj,2, é mj,n. 

 

 

ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʬʫʥʢʮʠʠ mj(t) 

ɸʣʛʦʨʠʪʤ ʩʤʝʥʳ ʩʦʩʪʦʷʥʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʩʪʘʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ. 

ɺ ʩʠʣʫ ʵʪʦʛʦ, ʜʣʷ ʥʦʚʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʪʝ ʞʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʠ ʚ 

ʩʣʫʯʘʝ ʩʠʩʪʝʤʳ ʩ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ ʫʚʝʣʠ-

ʯʝʥʠʷ ʯʠʩʣʘ ʩʦʩʪʦʷʥʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʨʘʙʦʪʘʭ [1, 2] ʘʚʪʦʨʦʤ ʫʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʮʠʢʣʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʷʭ ɻ
(2jï1)

, j = 1, é, m ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʘʚʥʳʤ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʝ. 

ʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ɼʘʣʝʝ, ʨʘʜʠ ʧʨʦʩʪʦʪʳ, ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʫ ʬʫʥʢʮʠʠ mj (t), j = 1, é, m ʠʤʝ-

ʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʪʦʯʢʘ ʨʘʟʨʳʚʘ (ʯʠʩʣʦ ʩʢʘʯʢʦʚ n = 2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʜʚʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷ ɻ1
(2jï1)

, ɻ2
(2jï1)

 ʜʣʠʪʝʣʴʥʦʩʪʴʶ T2jï1,1, T2jï1,2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʫʜʦʙʩʪʚʘ, ʧʨʠ j = 1, é, m ʧʨʦʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʝʨʝʦʙʦʟʥʘʯʝʥʠʷ: ʩʦʩʪʦʷ-

ʥʠʷ ɻ1
(2jï1)

 ɻ2
(2jï1)

, ɻ
(2j)

 ʚ ɻ
(3jï2)
, ɻ

(3jï1)
, ɻ

(3j)
; ʜʣʠʪʝʣʴʥʦʩʪʠ T2jï1,1, T2jï1,2, T2jï1,1 ʚ T3jï2, T3jï1, 

T3j. ʏʠʩʣʦ ʦʙʩʣʫʞʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʦʩʪʦʷʥʠʷʭ ɻ1
(2jï1)

, ɻ2
(2jï1)

, ɻ
(2j)

 ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: l j = [mj,1T2jï1,1], jl¡ = [mj,2T2jï1,2], jl¡¡ = [m¡jT2j], ʧʨʠʯʝʤ Lj = max{ l j, jl¡} .  

ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʝ ʚʝʢʪʦʨ b ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝʤ m ʥʝʟʘʚʠʩʠʤʳʤʠ ʢʦʥ-

ʬʣʠʢʪʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʛʜʝ b Í Á = {(ʊ1, ʊ2, é, ʊ3m): ʊ1 > 0, ʊ2 > 0, é, ʊ3m > 0}.  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ 

ʧʨʠʤʝʥʷʣʩʷ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ [1]. ʉʦʛʣʘʩʥʦ ʝʛʦ ʦʩʥʦʚʥʳʤ ʧʦʣʦʞʝʥʠʷʤ ʮʠʢʣʠ-

ʯʝʩʢʘʷ ʫʧʨʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜʠʩʢʨʝʪʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ti, 

i = 0, 1, é ʧʝʨʝʢʣʶʯʝʥʠʡ ʩʦʩʪʦʷʥʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʩ ʫʯʝʪʦʤ ʚʠʨʪʫʘʣʴ-

ʥʳʭ) ʠʣʠ ʥʘ ʧʨʦʤʝʞʫʪʢʘʭ [ti, ti +  1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʩʢʨʝʪʥʘʷ ʰʢʘʣʘ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʘʜʘʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ {ti; i = 0, 1, é}.  

ʆʧʨʝʜʝʣʠʤ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (W, À, ʈ(Ö)) ʧʨʠ j = 1, é, m ʠ 

i = 0, 1, é ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʠ ʵʣʝʤʝʥʪʳ:  

1) hj,i ï ʯʠʩʣʦ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʦʢʘ ʇj, ʧʦʩʪʫʧʠʚʰʠʭ ʟʘ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

[ti, ti +  1), hj,i Í X = {0, 1, é}; 

2) xj,i ï ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʟʘʷʚʦʢ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʙʩʣʫʞʠʪʴʩʷ ʟʘ ʠʥ-

ʪʝʨʚʘʣ ʚʨʝʤʷ [ti, ti +  1) ʧʦ ʧʦʪʦʢʫ ʇj, xj,i Í{0, jl¡¡, jl¡, l j} ;  

3) ɻi ï ʩʦʩʪʦʷʥʠʝ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ  

[ti, ti +  1), ɻi Í ɻ = {ɻ
(1)

, ɻ
(2)

, ..., ɻ
(3m)

} ; 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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4) Þj,i ï ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʧʦ ʧʦʪʦʢʫ ʇj ʚ ʤʦʤʝʥʪ ti, Þj,i Í X;  

5) ,j ix  ï ʯʠʩʣʦ ʨʝʘʣʴʥʦ ʦʙʩʣʫʞʝʥʥʳʭ ʟʘʷʚʦʢ ʧʦʪʦʢʘ ʇj ʟʘ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

[ti, ti +  1), ,j ix  Í Y j = {0, 1, é, Lj} . 

ɺʭʦʜʥʳʝ ʧʦʪʦʢʠ ʩʯʠʪʘʝʤ ʇʫʘʩʩʦʥʦʚʩʢʠʤʠ, ʧʦʵʪʦʤʫ ʜʣʷ hj,i ʧʨʠ u Í X, j = 1, é, m, 

r = 1, é, 3m ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ: 

( ) 1
,( | ) ( ) ( !) exp( ) ( , )r u

j i i j r j r j ru u u-R h = G =G = l T -l T =j T. 

ɼʣʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ xj,i ʧʨʠ i = 0, 1, é ʠ j = 1, é, m ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚʳʨʦʞ-

ʜʝʥʥʦʝ ʫʩʣʦʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ: ( ) ( )
,( ) ( , ),r r

j i i jv vR x = G =G =b G ʛʜʝ  

( )

1,  ʧʨʠ , 3 2;

1,  ʧʨʠ , 3 1; 

( , ) 1,  ʧʨʠ , 3 ; 

1,  ʧʨʠ 0, {1,2,...,3 }\{3 2,3 1,3 };

0,  ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ.

j

j

r

j j

v l r j

v l r j

v v l r j

v r m j j j

= = -ë
î

¡= = -î
î

¡¡b G = = =ì
î

= Í - -î
î
í

 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʚʝ-

ʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʬʫʥʢʮʠʶ ( )( )rU G , ʛʜʝ  

(1)

( )

( 1)

,  ʧʨʠ 3 ;
( )

,  ʧʨʠ {1,2,...,3 1}.

r

r

r m
U

r m+

ëG =î
G =ì

G Í -îí

 

ʊʦʛʜʘ ʩʦʩʪʦʷʥʠʝ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʨʝʢʫʨʨʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ɻi + 1 = U(ɻi), i = 0, 1, é 

ɿʘʷʚʢʠ ʠʟ ʦʯʝʨʝʜʝʡ ʦʪʙʠʨʘʶʪʩʷ ʛʨʫʧʧʘʤʠ, ʩʦʛʣʘʩʥʦ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʤʝ-

ʭʘʥʠʟʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ,j ix  = min{Þj,i + hj,i, xj,i},  

j = 1, é, m ʠ i = 0, 1, é ɼʣʷ ʦʯʝʨʝʜʠ ʩʧʨʘʚʝʜʣʠʚʦ ʦʯʝʚʠʜʥʦʝ ʨʘʚʝʥʩʪʚʦ: Þj,i +  1 = max{0, 

Þj,i + hj,i ï xj,i} . 

ɺ ʩʠʣʫ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚʭʦʜʥʳʭ ʧʦʪʦʢʦʚ, ʧʦʪʦʢʦʚ ʥʘʩʳʱʝʥʠʷ ʠ ʮʠʢʣʠʯʝʩʢʦʛʦ ʧʝ-

ʨʝʢʣʶʯʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʮʝʩʩ 

ʦʙʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʦʪʦʢʦʚ ʇj. ʉʦʩʪʦʷʥʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʧʦ ʧʦʪʦʢʫ ʇj ʥʘ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ [ti, ti +  1) ʙʫʜʝʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʣʫʯʘʡʥʳʤ ʚʝʢ-

ʪʦʨʦʤ (ɻi, Þj,i, x̀j,i ï 1). ɼʣʷ (ɻi, Þj,i, x̀j,i ï 1) ʧʨʠ j = 1, é, m, i = 0, 1, é ʩʧʨʘʚʝʜʣʠʚʦ ʨʝ-

ʢʫʨʨʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ:  

(ɻi +  1, Þj,i +  1, x̀j,i ï 1) = (U(ɻi), max{0, Þj,i +  hj,i ï xj,i},  min{Þj,i +  hj,i, xj,i}).  

ʇʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦ ʧʦʪʦʢʫ ʇj ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʢʪʦʨʥʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴʶ {(ɻi, Þj,i, x̀j,i ï 1); i ² 0}, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʜʠʥʘʤʠʢʫ ʩʦʩʪʦʷʥʠʡ ʦʙʩʣʫʞʠ-

ʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʬʣʫʢʪʫʘʮʠʶ ʜʣʠʥ ʦʯʝʨʝʜʝʡ ʧʦ ʧʦʪʦʢʘʤ ʠ ʬʣʫʢʪʫʘʮʠʶ ʦʙʩʣʫ-

ʞʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʘʭ [1, 2] ʘʚʪʦʨʦʤ ʫʞʝ ʠʟʫʯʘʣʠʩʴ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ {(ɻi, Þj,i, x̀j,i ï 1); i ² 0} ʚ ʩʣʫʯʘʝ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ.  

ʉʯʠʪʘʝʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t0 ʟʘʜʘʥʦ ʥʘʯʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʜʣʷ 

ʚʝʢʪʦʨʘ (ɻ0, Þj, 0, x̀j, ï1), ʠʟʚʝʩʪʥʳ ʚʝʨʦʷʪʥʦʩʪʠ ʈ(ɻ0 = ɻ
 (s)

, Þj, 0 = x, x̀j, ï1 = y), ʛʜʝ 

j = 1, é, m, ɻ
 (s)

 Í ɻ, x Í ʍ, y Í Y j. ɺ ʩʣʫʯʘʝ ʥʝʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʧʨʠ ʟʘʜʘʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

{(ɻi, Þj,i, x̀j,i ï 1); i ² 0} ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʦʡ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʴʶ. ʆʙʱʠʡ ʚʠʜ ʝʝ ʧʝʨʝ-

ʭʦʜʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: 



ɽ.ɺ. ʇʨʦʡʜʘʢʦʚʘ 
ʉʠʩʪʝʤʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʠʪʤʦʤ ʠ ʥʝʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ 
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 ʈ(ɻi +  1 = ɻ
(r)

, Þj,i +  1 = x, x̀j,i = yîɻi = ɻ
(s)

, Þj,i = w, x̀j,i ï 1 = q) = 

( ) ( ) ( )

0 {0, , }

( , ) ( , )P( ( ) ,max{0, } ,min{ , } ).
j j

s s r
j s j

u v l l

u v U w u v x w u v y
¤

¡= Í

= j T b G G =G + - = + =ä ä  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʝʪʦʜʦʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʯʠʩʣʝʥʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʥʝʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʢʣʠʯʝʩʢʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝ-

ʤʳ, ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʠʤʠʪʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʠ j = 1, é, m ʟʘʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ:  

1) ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʧʦʪʦʢʦʚ m;  

2) ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦʷʥʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ T1, T2, é, T2m (ʝʜʠʥʠʮ 

ʚʨʝʤʝʥʠ);  

3) ʠʥʪʝʥʩʠʚʥʦʩʪʠ lj ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʷʚʦʢ ʧʦ ʧʦʪʦʢʘʤ (ʪʨʝʙʦʚʘʥʠʡ ʚ ʝʜʠʥʠʮʫ ʚʨʝ-

ʤʝʥʠ);  

4) ʧʦʩʪʦʷʥʥʳʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ m¡j ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ ʚ ʩʦʩʪʦʷʥʠʷʭ ɻ
(2j)

 (ʪʨʝʙʦʚʘ-

ʥʠʡ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ);  

5) ʜʣʠʥʳ xj,0 ʦʯʝʨʝʜʝʡ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦ ʧʦʪʦʢʘʤ (ʪʨʝʙʦʚʘʥʠʡ);  

6) ʚʠʜ ʬʫʥʢʮʠʡ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ mj (t) ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʦʩʪʦʷʥʠʷʭ 

ɻ
(2j ï 1)

. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʤʝʥʪ 

ʧʝʨʝʭʦʜʘ ʩʠʩʪʝʤʳ ʚ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʡ (ʙʣʠʟʢʠʡ ʢ ʩʪʘʮʠʦʥʘʨʥʦʤʫ) ʨʝʞʠʤ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʦʜʝʣʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʚ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝ-

ʞʠʤʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʦʮʝʥʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ ʥʘʭʦ-

ʜʷʪʩʷ ʟʥʘʯʝʥʠʷ Mgj, j = 1, é, m ʦʮʝʥʦʢ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʥʘʯʘʣʘ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʦʪʦʢʘʤ ʠ ʦʮʝʥʢʘ g
*
 ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʥʘʯʘʣʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ, ʛʜʝ  

*

1 1

m m

j j j
j j= =

g = l Mg lä ä , j = 1, é, m. 

ɼʘʣʝʝ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʫʯʘʡ ʜʚʫʭ ʚʭʦʜʥʳʭ ʧʦʪʦʢʦʚ (m = 2). 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʫʯʠʪʳʚʘʣʠʩʴ ʠ ʬʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ 

ʩʠʩʪʝʤʳ: T2 ² 6, T4 ² 6, T1 ² T2, T3 ² T4 ʠ T ² 80, ʟʜʝʩʴ 1 2 3 4T=T +T +T +T. ʇʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ, ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʝʰʘʣʘʩʴ ʟʘʜʘʯʘ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦ ʢʨʠʪʝʨʠʶ g
*
 ­ min. ʇʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʥʘ-

ʯʘʣʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʟʘʷʚʢʠ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʠʣʠ ʩʨʝʜʥʷʷ ʟʘ-

ʜʝʨʞʢʘ ʪʨʝʙʦʚʘʥʠʷ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥ-

ʬʣʠʢʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʪʨʝʙʦʚʘʥʠʡ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ rʬʨʘʛʤʝʥʪʳ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʊ2 = ʊ4 = 6, l1 = 0,2, l2 = 0,3 ʠ ʧʦʩʪʦʷʥʥʳʭ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʷʭ ʦʙʩʣʫʞʠʚʘʥʠʷ m1(t) = 1, m2(t) = 1, m¡1 = m¡2 = 2. 

ʊʘʙʣʠʮʘ 1 

ʆʮʝʥʢʠ Mg1, Mg2 ʠ g
* ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʜʣʠʥ ʧʝʨʠʦʜʘ T 

ʊ ʊ1 ʊ3 Mg1 Mg2 g* 

140 28 100 102,38 38,69 64,13 

30 98 98,74 39,78 63,38 

32 96 95,36 41,77 63,16 

34 94 92,88 43,67 63,34 

36 92 90,61 45,71 63,66 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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ʊ ʊ1 ʊ3 Mg1 Mg2 g* 

120 26 82 86,63 31,57 53,56 

28 80 82,53 33,23 52,91 

30 78 79,19 35,02 52,67 

32 76 76,19 36,76 52,54 

34 74 73,31 39,79 53,17 

100 28 60 63,57 29,61 43,14 

30 58 60,35 30,06 42,19 

32 56 57,51 32,01 42,26 

34 54 54,79 33,84 42,29 

36 52 51,91 35,92 42,39 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʤʠʥʠʤʫʤ ʦʮʝʥʢʠ ʩʨʝʜʥʝʛʦ 

ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʥʘʯʘʣʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ g
*
 ʨʘʚʝʥ 42,19 

ʝʜʠʥʠʮ ʚʨʝʤʝʥʠ, ʠ ʦʥ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ T = 100, T1 = 30, T3 = 58. ɼʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠ 

ʷʚʣʷʶʪʩʷ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʩʣʫʯʘʷ m1(t) = 1, m2(t) = 1.  

ʀʟʫʯʠʤ, ʢʘʢ ʧʦʚʣʠʷʝʪ ʥʝʧʦʩʪʦʷʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʷʭ 

ɻ
(1)

, ɻ
(3)

 ʥʘ ʦʮʝʥʢʫ g
*
, ʚ ʩʣʫʯʘʝ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ T, T1 ʠ T3. ʇʫʩʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʯʠʩʣʦ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʙʩʣʫʞʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʷʭ ɻ
(1)

, ɻ
(3)

, ʦʩʪʘʝʪ-

ʩʷ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʅʠʞʝ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ, ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʳʝ ʬʫʥʢʮʠʠ m1(t), m2(t) 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʷʭ ɻ
(1)

, ɻ
(3)

 ʠʤʝʶʪ ʧʦ ʪʨʠ ʪʦʯʢʠ ʨʘʟʨʳʚʘ 

(ʯʠʩʣʦ ʩʢʘʯʢʦʚ n = 4). 

ʉʣʫʯʘʡ 1. ʌʫʥʢʮʠʠ m1(t), m2(t) ʥʝʤʦʥʦʪʦʥʥʳʝ ʠ ʟʘʜʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʘʙʣʠʮʘʤʠ 2 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʙʣʠʮʘ 2 

ʅʝʤʦʥʦʪʦʥʥʘʷ ʬʫʥʢʮʠʷ m1(t) 

T1,1 = 8 T1,2 = 8 T1,3 = 8 T1,4 = 6 

m1,1 = 1,1 m1,2 = 1,4 m1,3 = 0,8 m1,4 = 0,6 

ʊʘʙʣʠʮʘ 3 

ʅʝʤʦʥʦʪʦʥʥʘʷ ʬʫʥʢʮʠ ̫m2(t) 

T3,1 = 14 T3,2 = 10 T3,3 = 16 T3,4 = 18 

m2,1 = 1,2 m2,2 = 1,6 m2,3 = 0,8 m2,4 = 0,6 

 

ɿʥʘʯʝʥʠʝ ʦʮʝʥʢʠ g
*
 ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʚʥʦ 39,62 ʝʜʠʥʠʮ ʚʨʝʤʝʥʠ, ʯʪʦ ʥʘ 2,57 ʝʜʠʥʠ-

ʮʳ ʚʨʝʤʝʥʠ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʉʣʫʯʘʡ 2. ʌʫʥʢʮʠʠ m1(t), m2(t) ʫʙʳʚʘʶʱʠʝ ʠ ʟʘʜʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʘʤʠ 

4 ʠ 5 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʙʣʠʮʘ 4 

ʋʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ m1(t) 

T1,1 = 8 T1,2 = 8 T1,3 = 8 T1,4 = 6 

m1,1 = 1,4 m1,2 = 1,1 m1,3 = 0,9 m1,4 = 0,5 



ɽ.ɺ. ʇʨʦʡʜʘʢʦʚʘ 
ʉʠʩʪʝʤʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʠʪʤʦʤ ʠ ʥʝʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ 
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ʊʘʙʣʠʮʘ 5 

ʋʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ m2(t) 

T3,1 = 10 T3,2 = 14 T3,3 = 16 T3,4 = 18 

m2,1 = 1,7 m2,2 = 1,1 m2,3 = 0,8 m2,4 = 0,6 

 

ɿʥʘʯʝʥʠʝ ʦʮʝʥʢʠ g
*
 ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʚʥʦ 37,31 ʝʜʠʥʠʮʳ ʚʨʝʤʝʥʠ, ʯʪʦ ʥʘ 4,88 ʝʜʠ-

ʥʠʮʳ ʚʨʝʤʝʥʠ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʫʯʘʝ ʩʠʩʪʝʤʳ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʠʪʤʦʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʣʠ-

ʯʠʝ ʥʝʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʪʘʢʫʶ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʢʘʢ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʥʘʯʘʣʘ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ g
*
. ɿʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

mj = mj(t) j = 1, é, m, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʤʝʥʴʰʝʥʠʷ g
*
 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʚʘʟʠʦʧʪʠʤʘʣʴ-

ʥʳʤ ʟʥʘʯʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʷʭ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʠ 

ʫʭʫʜʰʠʪʴ ʟʥʘʯʝʥʠʷ g
*
, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʫʯʘʝʤ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ, ʧʦʜʦʙʨʘʚ ʬʫʥʢʮʠʠ mj(t) ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʥʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʠʚʘʷ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʧʦʪʦʢʘʤ ʙʣʠʞʝ ʢ ʟʘʚʝʨʰʝʥʠʶ ʦʩʥʦʚʥʦʡ ʬʘʟʳ ʦʙʩʣʫʞʠ-

ʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʜʦʙʥʳʡ ʚʦʧʨʦʩ ʫʞʝ ʟʘʪʨʘʛʠʚʘʣʩʷ ʘʚʪʦʨʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʠ 

ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ɺʝʙʩʪʝʨʘ-ɸʣʩʦʧʘ ʦ ʩʨʝʜʥʠʭ ʟʘʜʝʨʞʢʘʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʮʠʢʣʠʯʝʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ [4]. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʡ ʪʝʤʳ ʅ-005-0 çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʵʚʦʣʶʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʨʝ-

ʰʝʥʠʡè. 
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THE SYSTEM WITH A FI XED RHYTHM  

AND INCONSTANT INTEN SITY OF SERVICE 

E.V. Proidakova  

Keywords: inconstant intensity of service, cyclic control system, conflicting input flows, 

computer simulation. 

 

This paper studies the impact of inconstant intensity of service on the characteristics of the 

cyclic control system functioning. The research is carried out analytically and numerically 

using computer simulation. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 21.09.2016 ʛ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 

 

 79 

ʋɼʂ 519.987 

 
ʄ.ɸ. ʊʨʫʭʠʥʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʉʀʅʊɽɿ ʈɸʉʇʀʉɸʅʀʁ ʆɹʉʃʋɾʀɺɸʅʀʗ ʇʆʊʆʂɸ 

ʇɸʂɽʊʆɺ ʀɼɽʅʊʀʏʅʓʍ ʆɹʒɽʂʊʆɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʦʨʠʷ ʨʘʩʧʠʩʘʥʠʡ, ʦʧʪʠʤʘʣʴʥʦʩʪʴ, ʢʦʥʝʯʥʳʡ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ 
ʧʦʪʦʢ ʦʙʲʝʢʪʦʚ, ʘʣʛʦʨʠʪʤ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ, ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʤ ʧʨʦʮʝʩʩʦ-

ʨʦʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʪʦʢʘ ʦʙʲʝʢʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʩʦʩʪʘʚʝ ʧʘʢʝʪʦʚ. ʇʘʢʝʪ 

ʩʯʠʪʘʝʪʩʷ ʦʙʩʣʫʞʝʥʥʳʤ, ʝʩʣʠ ʟʘʚʝʨʰʝʥʳ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ ʦʙʲʝʢ-

ʪʳ. ʉ ʢʘʞʜʳʤ ʧʘʢʝʪʦʤ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʰʪʨʘʬʘ ʦʪ ʤʦʤʝʥʪʘ ʟʘ-

ʚʝʨʰʝʥʠʷ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʩʝ ʦʙʲʝʢʪʳ ʦʜʥʦʛʦ ʧʘʢʝʪʘ ʷʚʣʷʶʪʩʷ ʠʜʝʥʪʠʯʥʳʤʠ. 

ʉʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʩʠʥʪʝʟʘ ʨʘʩʧʠʩʘʥʠ ̫ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʤʠʥʠʤʠʟʘʮʠʶ 

ʩʫʤʤʘʨʥʦʛʦ ʧʦ ʚʩʝʤ ʧʘʢʝʪʘʤ ʰʪʨʘʬʘ. ʂʦʥʩʪʨʫʠʨʫʶʪʩʷ ʨʝʰʘʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩ-

ʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʧʨʠ-

ʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ. 

1. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ h-ʵʣʝʤʝʥʪʥʳʡ ʧʦʪʦʢ O
h
 ʥʝʟʘʚʠʩʠʤʳʭ ʧʘʢʝʪʦʚ O(s) ʦʙʲʝʢʪʦʚ, 

hs ,1= ; ʢʘʞʜʳʡ ʧʘʢʝʪ O(s) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʜʠʥ ʚʝʜʫʱʠʡ ʦʙʲʝʢʪ 
so  ʠ n(s) (n(s) Ó 1) 

ʠʜʝʥʪʠʯʥʳʭ ʚʝʜʦʤʳʭ ʦʙʲʝʢʪʦʚ ;so  ʦʙʲʝʢʪ 
so  ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʚʩʝʭ ʚʭʦ-

ʜʷʱʠʭ ʚ ʧʘʢʝʪ O(s) ʚʝʜʦʤʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʝʜʫʱʝʛʦ ʦʙʲʝʢʪʘ) ʧʦʜ-

ʣʝʞʘʪ ʦʜʥʦʬʘʟʥʦʤʫ ʦʜʥʦʢʨʘʪʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʪʘʮʠʦʥʘʨʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ Ʉ; 

ʥʦʨʤʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʲʝʢʪʘ so  ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ ts, 

ä
=

=
h

s

nsn
1

)(  ī ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʜʦʤʳʭ ʦʙʲʝʢʪʦʚ ʚ ʧʦʪʦʢʝ O
h
. 

ʇʘʢʝʪ O(s), ʪ.ʝ. ʘʛʨʝʛʘʮʠʷ ʚʩʝʭ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʚʝʜʦʤʳʭ ʦʙʲʝʢʪʦʚ so  ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʚʝʜʫʱʝʛʦ ʦʙʲʝʢʪʘ 
so  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ts ʧʦʩʪʫʧʘʝʪ ʚ ʦʯʝʨʝʜʴ ʜʣʷ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʧʨʦʮʝʩʩʦʨʦʤ. ʅʝ ʦʛʨʘʥʠʯʠʚʘʷ ʦʙʱʥʦʩʪʠ, ʧʦʣʘʛʘʝʤ ʩʣʝʜʫʶʱʝʝ: 

ī ʚʳʧʦʣʥʷʝʪʩʷ ʮʝʧʦʯʢʘ ʥʝʨʘʚʝʥʩʪʚ 0 Ò t1 Ò é ts é Ò th; 

ī ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 0 ʧʨʦʮʝʩʩʦʨ Ʉ ʩʚʦʙʦʜʝʥ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷ-

ʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʝʜʦʤʳʭ ʦʙʲʝʢʪʦʚ so  ʧʘʢʝʪʦʚ O(s), 

;,1 hs=  

ī ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʘʢʝʪʘ O(s) ʤʦʞʝʪ ʙʳʪʴ ʥʘʯʘʪʦ ʩʚʦʙʦʜʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ 

Ʉ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t (t Ó ts) ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʧʨʝʨʳʚʘʥʠʡ, ;,1 hs=  

ī ʥʝʦʙʩʣʫʞʝʥʥʳʡ ʦʙʲʝʢʪ ʥʝ ʤʦʞʝʪ ʧʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ; 

ī ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʦʤ Ʉ ʜʚʫʭ ʠ ʙʦʣʝʝ ʚʝʜʦʤʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʝʛʦ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʨʦʩʪʦʠ ʟʘʧʨʝʱʝʥʳ. 

ʇʦʪʦʢ O
h
 ʧʘʢʝʪʦʚ ʩʯʠʪʘʝʪʩʷ ʦʙʩʣʫʞʝʥʥʳʤ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʘ-

ʚʝʨʰʝʥʳ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʚʩʝ ʦʙʨʘʟʫʶʱʠʝ ʝʛʦ ʧʘʢʝʪʳ O(s); ʘʥʘʣʦʛʠʯʥʦ ʧʘʢʝʪ ʦʙʲʝʢʪʦʚ 

O(s) ʩʯʠʪʘʝʪʩʷ ʦʙʩʣʫʞʝʥʥʳʤ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʘʚʝʨʰʝʥʳ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝʤ ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ ʚʝʜʦʤʳʝ ʦʙʲʝʢʪʳ .so  



ʄ.ɸ. ʊʨʫʭʠʥʘ 
ʉʠʥʪʝʟ ʨʘʩʧʠʩʘʥʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʦʢʘ ʧʘʢʝʪʦʚ ʠʜʝʥʪʠʯʥʳʭ ʦʙʲʝʢʪʦʚ 
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ʄʦʤʝʥʪ ʚʨʝʤʝʥʠ 
ʢ

st  ʟʘʚʝʨʰʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʢʝʪʘ O(s) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʤʦ-

ʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʦʙʲʝʢʪʘ .so  

ɿʘ ʢʘʞʜʫʶ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚʝʜʫʱʝʛʦ ʦʙʲʝʢʪʘ 
so  ʚ ʩʦʩʪʦʷʥʠʠ ʦʞʠ-

ʜʘʥʠ ̫ʟʘʚʝʨʰʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʩʝʭ ʚʝʜʦʤʳʭ ʦʙʲʝʢʪʦʚ ʧʘʢʝʪʘ O(s) ʚʟʠʤʘʝʪʩʷ ʰʪʨʘʬ 

ʚ ʨʘʟʤʝʨʝ as. 

ɺʨʝʤʷ ʩʯʠʪʘʝʪʩʷ ʜʠʩʢʨʝʪʥʳʤ, ʠʟʤʝʨʷʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʪʘʢʪʦʚ; ʚʩʝ ʯʠʩʣʦʚʳʝ ʧʘ-

ʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʩʯʠʪʘʝʤ ʮʝʣʦʯʠʩʣʝʥʥʳʤʠ. 

ɺ ʟʘʜʘʯʝ ʦʙʱʝʛʦ ʚʠʜʘ [1ï3], ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʜʝʥʪʠʯʥʦʩʪʴ ʚʝʜʦʤʳʭ ʦʙʲʝʢʪʦʚ 

ʩʪʨʘʪʝʛʠʷ (ʨʘʩʧʠʩʘʥʠʝ) ʦʙʩʣʫʞʠʚʘʥʠʷ S ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʝʨʝʩʪʘʥʦʚʢʠ ʥʦʤʝʨʦʚ 

ʚʝʜʦʤʳʭ ʦʙʲʝʢʪʦʚ. ʆʙʱʝʝ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʨʘʚʥʦ n!. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʩʪʨʘʪʝʛʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ S ʧʦʪʦʢʘ O
h
 ʯʝʨʝʟ ʠʥʜʝʢʩʳ ʚʝ-

ʜʫʱʠʭ ʦʙʲʝʢʪʦʚ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʧʘʢʝʪʦʚ O(s), hs ,1=  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʧʨʦ-

ʠʟʚʦʣʴʥʘʷ ʧʝʨʝʩʪʘʥʦʚʢʘ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ [4]. ʀʥʜʝʢʩ s ʜʦʣʞʝʥ ʚʭʦʜʠʪʴ ʚ ʧʝʨʝʩʪʘʥʦʚʢʫ 

ʨʦʚʥʦ n(s) ʨʘʟ. ʆʙʱʝʝ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ 

Ô
=

h

s

snn
1

)!(! , ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ n!. 

ʄʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʩʪʨʘʪʝʛʠʡ ʦʙʦʟʥʘʯʠʤ ɋ. ʆʮʝʥʢʫ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʘʪʝʛʠʠ 

S ʣʠʮʦ ʧʨʠʥʠʤʘʶʱʝʝ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʫʯʠ-

ʪʳʚʘʶʱʠʭ ʫʩʣʦʚʠʷ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʩʠʪʫʘʮʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ [5ï7]. ʆʜ-

ʥʠʤ ʠʟ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʡ ä
=

-=
h

s

s

k

ss
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1

1
))(()(  ī ʩʫʤʤʘʨ-

ʥʳʡ ʧʦ ʚʩʝʤ ʚʝʜʫʱʠʤ ʦʙʲʝʢʪʘʤ ʰʪʨʘʬ ʟʘ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʧʦʪʦʢʘ O
h
 ʚ ʩʠʩʪʝʤʝ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ. ʅʠʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʚʠʜʘ 

)(min
1

SK
S WÍ

, (1) 

ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʧʦ-

ʪʦʢʘ O
h
. 

2. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʝʪʦʜʦʤ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ 

ʂʦʥʩʪʨʫʠʨʫʝʤʳʡ ʥʠʞʝ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ (ɺʠɻ) [8] ʨʝʰʘʶʱʠʡ 

ʘʣʛʦʨʠʪʤ ȷɺɻ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʜʝʨʝʚʘ ʚʘʨʠʘʥʪʦʚ G ʩ ʦʪʩʝʯʝʥʠʝʤ ʙʝʩʧʝʨʩʧʝʢ-

ʪʠʚʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʝʨʰʠʥ (ʫʟʣʦʚ). ʂʘʞʜʘʷ ʚʝʨʰʠʥʘ ʜʝʨʝʚʘ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʙʩʣʫʞʠʚʘ-

ʥʠʝ ʦʯʝʨʝʜʥʦʛʦ ʦʙʲʝʢʪʘ (ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʞʠʜʘʶʱʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ), ʧʨʠʥʠʤʘʝʤʦʛʦ ʚ 

ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʨʦʮʝʩʩʦʨ ʩʚʦʙʦʜʝʥ. ɺʝʨʰʠʥʳ, ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚʝʪʚ-

ʣʝʥʠʝ, ʩʯʠʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ ʠ ʭʨʘʥʷʪʩʷ ʚ ʩʧʠʩʢʝ ʦʪʢʨʳʪʳʭ ʚʝʨʰʠʥ. ɺʝʨʰʠʥʘ, ʩʦ-

ʜʝʨʞʘʱʘʷ ʧʦʣʥʦʝ ʨʘʩʧʠʩʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʟʘʢʨʳʪʦʡ ʠ ʭʨʘʥʠʪʩʷ ʚ ʩʧʠʩʢʝ ʟʘʢʨʳʪʳʭ. 

ɺʝʪʚʣʝʥʠʝ ʠʟ ʥʝʝ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. ʆʪʩʝʷʥʥʳʝ ʚʝʨʰʠʥʳ ʥʝ ʭʨʘʥʷʪʩʷ. 

ʆʪʢʨʳʪʫʶ ʚʝʨʰʠʥʫ ʜʝʨʝʚʘ ʚʘʨʠʘʥʪʦʚ G ʭʘʨʘʢʪʝʨʠʟʫʶʪ: ʬʨʘʛʤʝʥʪ ʧʝʨʝʩʪʘʥʦʚʢʠ 

(ʨʘʩʧʠʩʘʥʠʷ) ɟ ʜʣʠʥʦʡ ʦʪ 0 ʜʦ n ï 1, ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʜʠʩʢʨʝʪʥʦʛʦ ʚʨʝʤʝʥʠ 

t, ʚʝʨʭʥʷ ̫ɺʆ ʠ ʥʠʞʥʷ ̫Hʆ ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʷ )(
1

SK . 
ɿʘʢʨʳʪʘʷ ʚʝʨʰʠʥʘ ʩʦʜʝʨʞʠʪ ʧʦʣʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ɟ ʜʣʠʥʦʡ n ʠ ʚʝʨʭʥʶʶ ɺʆ ʦʮʝʥʢʫ 

ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʷ )(
1

SK , ʜʣʷ ʟʘʢʨʳʪʳʭ ʚʝʨʰʠʥ ʟʥʘʯʝʥʠʷ ɺʆ ʠ ʅʆ ʩʦʚʧʘʜʘʶʪ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʠʞʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʰʘʛʦʚʘʷ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ȷɺɻ  

ʐʘʛ 1. ʅʘʯʘʣʦ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʥʷ ʜʝʨʝʚʘ. ʈʘʩʧʠʩʘʥʠʝ ʚ ʵʪʦʡ ʚʝʨʰʠʥʝ ʧʫʩʪʦʝ, 

t = 0, ɺʆ ī ʰʪʨʘʬ ʥʘ ʨʘʩʧʠʩʘʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʧʘʢʝʪʳ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʧʦʩʪʫʧ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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)( . ʉʧʠʩʦʢ ʦʪʢʨʳʪʳʭ ʚʝʨʰʠʥ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʢʦʨʥʝʤ ʜʝʨʝʚʘ. 

ʐʘʛ 2. ɺʝʪʚʣʝʥʠʝ. ɼʣʷ ʚʝʪʚʣʝʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʦʪʢʨʳʪʘʷ ʚʝʨʰʠʥʘ. ɺʝʪʚʣʝʥʠʝ ʚ ʪʝ-

ʢʫʱʝʡ ʚʝʨʰʠʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʚʩʝʤ ʦʙʲʝʢʪʘʤ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ ʚ ʤʦʤʝʥʪ t ʚ ʩʠʩʪʝʤʝ 

(ʫʞʝ ʧʨʠʰʝʣ, ʥʦ ʝʱʝ ʥʝ ʦʙʩʣʫʞʝʥ), ʘ ʪʘʢʞʝ ʧʦ ʬʠʢʪʠʚʥʦʤʫ ʦʙʲʝʢʪʫ f, ʦʟʥʘʯʘʶʱʝʤʫ 

ʧʨʦʩʪʦʡ ʚ ʦʞʠʜʘʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʧʘʢʝʪʘ ʦʙʲʝʢʪʦʚ; ʦʙʲʝʢʪ f ʥʝ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ, ʝʩʣʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʚʩʝ ʧʘʢʝʪʳ ʧʦʪʦʢʘ O
h
 ʫʞʝ ʧʦʩʪʫʧʠʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚʝʨʰʠʥʳ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʚʥʷ. 

ɺ ʢʘʞʜʦʡ ʥʦʚʦʡ ʚʝʨʰʠʥʝ ʩʦʜʝʨʞʠʪʩʷ ʬʨʘʛʤʝʥʪ ʨʘʩʧʠʩʘʥʠʷ ɟ ʜʣʠʥʳ L + 1 (ʛʜʝ L ï 

ʜʣʠʥʘ ʬʨʘʛʤʝʥʪʘ ʨʘʩʧʠʩʘʥʠʷ ʨʦʜʠʪʝʣʴʩʢʦʡ ʚʝʨʰʠʥʳ) ʠ ʪʝʢʫʱʝʝ ʚʨʝʤʷ, ʨʘʚʥʦʝ t + t, 

ʛʜʝ t ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ɽʩʣʠ ʚʝʪʚʣʝʥʠʝ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʠʢʪʠʚʥʦʤʫ ʦʙʲʝʢʪʫ, ʬʨʘʛʤʝʥʪ ʨʘʩʧʠʩʘʥʠʷ ɟ ʥʝ ʤʝʥʷʝʪʩʷ, ʘ ʟʥʘʯʝʥʠʝ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ts ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʠʩʪʝʤʫ 

ʦʯʝʨʝʜʥʦʛʦ ʧʘʢʝʪʘ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʪʝʢʫʱʘʷ ʚʝʨʰʠʥʘ ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʦʨʘ ʬʠʢʪʠʚʥʦʛʦ 

ʦʙʲʝʢʪʘ f, ʪʦ ʦʯʝʨʝʜʥʦʝ ʚʝʪʚʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʦ ʦʙʲʝʢʪʘʤ ʚʥʦʚʴ 

ʧʦʩʪʫʧʠʚʰʠʭ ʧʘʢʝʪʦʚ (ʪʘʢʠʭ, ʜʣʷ ʢʦʪʦʨʳʭ ts = t), ʘ ʪʘʢʞʝ ʧʦ ʬʠʢʪʠʚʥʦʤʫ ʦʙʲʝʢʪʫ. 

ʈʘʙʦʪʫ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ, ʝʩʣʠ ʠʩʢʣʶʯʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʧʦʜ-

ʜʝʨʝʚʘ ʧʨʠ t Ó th ʠ ʦʧʨʝʜʝʣʷʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʩʝʭ 

ʦʩʪʘʚʰʠʭʩʷ ʦʙʲʝʢʪʦʚ ʧʫʪʝʤ ʩʚʝʜʝʥʠʷ ʧʦʣʫʯʘʶʱʝʡʩʷ ʟʘʜʘʯʠ ʢ ʠʟʚʝʩʪʥʦʡ ʟʘʜʘʯʝ ʤʘʩ-

ʪʝʨʘ [5]; ʧʨʠ ʵʪʦʤ ʥʝʦʙʩʣʫʞʝʥʥʳʝ ʧʘʢʝʪʳ ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʫʙʳʚʘʥʠʶ ʦʪʥʦʰʝʥʠʷ 

sss
a T=m , ʛʜʝ s

T ī ʩʫʤʤʘʨʥʘ ̫ʜʣʠʪʝʣʴʥʦʩʪ ɹʦʙʩʣʫʞʠʚʘʥʠʷ ʦʩʪʘʚʰʠʭʩʷ ʦʙʲʝʢʪʦʚ 

ʧʘʢʝʪʘ; ʥʠʞʝ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʪʘʢʦʡ ʧʨʠʝʤ ʩʠʤʚʦʣʦʤ ױ. ɼʣʷ ʢʘʞʜʦʡ ʧʦʩʪʨʦʝʥʥʦʡ 

ʚʝʨʰʠʥʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʦʮʝʥʢʠ ɺʆ ʠ ʅʆ. 

ʆʮʝʥʢʘ ɺʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʪʨʘʬ ʥʘ ʨʘʩʧʠʩʘʥʠʠ, ʥʘʯʘʣʴʥʳʡ ʬʨʘʛʤʝʥʪ ʢʦʪʦ-

ʨʦʛʦ ʭʨʘʥʠʪʩʷ ʚ ʵʪʦʡ ʧʦʩʪʨʦʝʥʥʦʡ ʚʝʨʰʠʥʝ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʦʙʩʣʫʞʠʚʘʶʪʩʷ 

ʚ ʧʦʨʷʜʢʝ ʧʦʩʪʫʧʣʝʥʠʷ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʮʝʥʢʠ ʅʆ ʰʪʨʘʬ ʧʦ ʬʨʘʛʤʝʥʪʫ ʨʘʩʧʠʩʘʥʠʷ ɟ ʜʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝ-

ʥʠ t ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1), ʘ ʜʘʣʝʝ ʩʥʠʤʘʝʪʩʷ ʬʦʨʤʘʣʴʥʳʡ ʟʘʧʨʝʪ ʥʘ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢʪʦʚ; ʧʨʠ ʵʪʦʤ ʠʤʝʶʱʠʝʩʷ ʚ ʩʠʩʪʝʤʝ ʦʙʲ-

ʝʢʪʳ ʩʯʠʪʘʶʪʩʷ ʦʙʩʣʫʞʠʚʘʝʤʳʤʠ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t, ʘ ʦʩʪʘʣʴʥʳʝ ī ʩ ʤʦ-

ʤʝʥʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʠʩʪʝʤʫ. 

ʐʘʛ 3. ʆʪʩʝʚ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʣʛʦʨʠʪʤʘ ȷɺɻ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʪʝʢʫʱʝʛʦ 

ʤʠʥʠʤʫʤʘ ʚʝʨʭʥʝʡ ʦʮʝʥʢʠ ï ʨʝʢʦʨʜ ɺʆ
*
. 

ɽʩʣʠ ʚ ʦʯʝʨʝʜʥʦʡ ʚʝʨʰʠʥʝ ʜʝʨʝʚʘ ʚʘʨʠʘʥʪʦʚ G ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 

ʅʆ > ɺʆ
*
, ʪʦ ʵʪʘ ʚʝʨʰʠʥʘ ʦʪʩʝʠʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ S

*
 ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʠʟ ʵʪʦʡ ʚʝʨʰʠʥʳ. ɽʩʣʠ ʞʝ ʚ ʦʯʝʨʝʜʥʦʡ ʚʝʨʰʠʥʳ ʜʝʨʝʚʘ ʚʘʨʠʘʥʪʦʚ G 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ ɺʆ < ɺʆ
*
, ʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʟʥʘʯʝʥʠ ̫ʨʝʢʦʨʜʘ

 

ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʦʪʩʝʚʘ ʧʦ ʫʩʣʦʚʠʶ ʅʆ > ɺʆ
*
 ʜʣʷ ʚʩʝʭ ʚʝʨʰʠʥ ʜʝʨʝʚʘ ʚʘʨʠ-

ʘʥʪʦʚ G. 

ʐʘʛ 4. ɿʘʚʝʨʰʝʥʠʝ. ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ʦʪʢʨʳʪʳʭ ʚʝʨʰʠʥ ʜʝʨʝʚʘ ʚʘʨʠʘʥʪʦʚ G ʧʫʩʪʦ, 

ʢʘʞʜʘʷ ʟʘʢʨʳʪʘʷ ʚʝʨʰʠʥʘ ʩʦʜʝʨʞʠʪ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʩʭʦʜʥʦ-

ʛʦ ʧʦʪʦʢʘ ʧʘʢʝʪʦʚ ʦʙʲʝʢʪʦʚ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 2. 

ʇʨʠʤʝʨ 1 ʚʳʧʦʣʥʝʥʠʷ ʨʝʰʘʶʱʝʛʦ ʟʘʜʘʯʫ (1) ʘʣʛʦʨʠʪʤʘ ȷɺɻ ʜʣʷ ʧʦʪʦʢʘ O
h
 ʧʘʢʝʪʦʚ 

ʩ ʧʘʨʘʤʝʪʨʘʤʠ 

h = 3, n = 10; 

t1 = 0, a1 = 5, n(1) = 4, Ű1 = 7; t2 = 5, a2 = 15, n(2) = 4, Ű2 = 7; t3 = 21, a3 = 20, n(3) = 2, 

Ű3 = 4. 

ʅʘ ʨʠʩ. 1 ʚʝʨʰʠʥʳ ʜʝʨʝʚʘ ʚʘʨʠʘʥʪʦʚ G ʦʙʦʟʥʘʯʝʥʳ ʦʢʨʫʞʥʦʩʪʷʤʠ, ʧʦʤʝʯʝʥʥʳʤʠ 

ʥʦʤʝʨʘʤʠ ʧʘʢʝʪʦʚ, ʦʙʲʝʢʪʳ ʢʦʪʦʨʳʭ ʩʪʘʚʷʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʘ ʩʠʤʚʦʣ f ʦʟʥʘʯʘʝʪ 
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ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʠ ʧʦʤʝʪʢʠ ʧʦʟʚʦʣʷʶʪ ʠʜʝʥʪʠʬʠ-

ʮʠʨʦʚʘʪʴ ʣʶʙʫʶ ʚʝʨʰʠʥʫ ʜʝʨʝʚʘ G ʧʫʪʝʤ ʦʪ ʢʦʨʥʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʘʧʠʩʴ çʧʝʨʝʭʦʜ ʢ 

ʫʟʣʫ (1, 1)è ʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʢ ʢʨʘʡʥʝʡ ʣʝʚʦʡ ʚʝʨʰʠʥʝ ʚ ʪʨʝʪʴʝʤ ʷʨʫʩʝ: ʠʟ ʢʦʨʥʷ ʚʳ-

ʙʠʨʘʝʤ ʧʘʢʝʪ O(1), ʠʟ ʧʦʣʫʯʠʚʰʝʡʩʷ ʚʝʨʰʠʥʳ ʚʥʦʚʴ ʚʳʙʠʨʘʝʤ ʧʘʢʝʪ O(1). 

ɺ ʦʪʢʨʳʪʳʭ ʚʝʨʰʠʥʘʭ ʜʝʨʝʚʘ ʚʘʨʠʘʥʪʦʚ G ʫʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʦʮʝʥʦʢ ɺʆ ʠ ʅʆ ʠ t; 

ʚ ʟʘʢʨʳʪʳʭ ʚʝʨʰʠʥʘʭ ʜʝʨʝʚʘ G ʫʢʘʟʘʥʳ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ ʦʮʝʥʢʠ ɺʆ. 

ʐʘʛ 1. ʂʦʨʝʥʴ ʜʝʨʝʚʘ ʧʦʠʩʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʮʝʥʢʘʤʠ ɺʆ = 1805, ʅʆ = 240 ʠ 

t = 0; ʤʠʥʠʤʫʤ ʚʝʨʭʥʝʡ ʦʮʝʥʢʠ ʨʘʚʝʥ 1805. 

ʐʘʛ 2. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʢʦʨʥʶ ʚʝʨʰʠʥʳ ʜʝʨʝʚʘ ʚʘʨʠʘʥʪʦʚ G ʠ ʥʘ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʩʪʘʚʠʪʩʷ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(1); ʧʨʠ ʵʪʦʤ ɺʆ = 1805, ʅʆ = 270, t = 7. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ; ʧʨʠ ʵʪʦʤ ɺʆ = 1805, ʅʆ = 240 ʠ 

t = 5. ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʫʟʣʫ O(1). 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(1); ʧʨʠ ʵʪʦʤ ɺʆ = 1805, ʅʆ = 410, 

t = 14. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(2); ʧʨʠ ʵʪʦʤ ɺʆ = 1840, ʅʆ = 270, 

t = 14. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ; ʧʨʠ ʵʪʦʤ t ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 3
t . 

ʇʨʠʤʝʥʝʥʠʝʤ ʧʨʠʝʤʘ ױ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ Ts ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ. ɺ 

ʧʝʨʚʦʤ ʧʘʢʝʪʝ ʦʩʪʘʣʠʩʴ ʥʝʦʙʩʣʫʞʝʥʥʳʤʠ ʪʨʠ ʦʙʲʝʢʪʘ, ʪ.ʝ. .213
11
=tÖ=T  ɺʦ ʚʪʦʨʦʤ 

ʧʘʢʝʪʝ ʦʩʪʘʣʦʩʴ ʯʝʪʳʨʝ ʥʝʦʙʩʣʫʞʝʥʥʳʭ ʦʙʲʝʢʪʘ, ʪ.ʝ. .284
22
=tÖ=T  ɺ ʪʨʝʪʴʝʤ ʧʘʢʝʪʝ 

ʦʩʪʘʣʦʩʴ ʜʚʘ ʥʝʦʙʩʣʫʞʝʥʥʳʭ ʦʙʲʝʢʪʘ, ʪ.ʝ. .102
33
=tÖ=T  ʈʘʩʩʯʠʪʳʚʘʷ ʟʥʘʯʝʥʠʷ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ sm, ʧʦʣʫʯʘʝʤ 24.0
1
=m , 54.0

2
=m , 2

3
=m . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʪʘʚʰʠʝʩʷ ʦʙʲʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʩʣʫʞʝʥʳ ʚ ʧʦʨʷʜʢʝ: ʚʩʝ ʦʙʲ-

ʝʢʪʳ ʪʨʝʪʴʝʛʦ ʧʘʢʝʪʘ, ʟʘʪʝʤ ʚʩʝ ʦʙʲʝʢʪʳ ʚʪʦʨʦʛʦ ʧʘʢʝʪʘ, ʧʦʩʣʝʜʥʠʤʠ ʦʙʩʣʫʞʠʚʘʶʪʩʷ 

ʦʩʪʘʚʰʠʝʩʷ ʦʙʲʝʢʪʳ ʧʝʨʚʦʛʦ ʧʘʢʝʪʘ. ʇʦʣʫʯʠʣʘʩʴ ʟʘʢʨʳʪʘʷ ʚʝʨʰʠʥʘ, ʜʣʷ ʢʦʪʦʨʦʡ 

ɺʆ = 1410, r =(1, 3, 3, 2, 2, 2, 2, 1, 1, 1). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʨʘʩʧʠʩʘʥʠʷ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʜʦʩʪʨʘʠʚʘʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ. ʄʠʥʠʤʫʤ ʚʝʨʭʥʝʡ ʦʮʝʥʢʠ ʧʨʠʥʷʣ ʟʥʘʯʝʥʠʝ 1410. ɺʳ-

ʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʫʟʣʫ ʩ çʥʦʤʝʨʦʤè f. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(2); ʧʨʠ ʵʪʦʤ ɺʆ = 2040, ʅʆ = 300, 

t = 12. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ. ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1445. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʫʟʣʫ (1, 1) ʠ ʩʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝ-

ʪʘ O(1). ʇʦʣʫʯʠʣʘʩʴ ʟʘʢʨʳʪʘʷ ʚʝʨʰʠʥʘ, ʜʣʷ ʢʦʪʦʨʦʡ ɺʆ = 1305, 

r =(1, 1, 1, 3, 3, 1, 2, 2, 2, 2). ʄʠʥʠʤʫʤ ʚʝʨʭʥʝʡ ʦʮʝʥʢʠ ʧʨʠʥʷʣ ʟʥʘʯʝʥʠʝ 1305, ʘ ʟʘʢʨʳ-

ʪʘʷ ʚʝʨʰʠʥʘ ʦʪʩʝʠʚʘʝʪʩʷ. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(2). ʇʦʣʫʯʠʣʘʩʴ ʟʘʢʨʳʪʘʷ ʚʝʨʰʠʥʘ, 

ʜʣʷ ʢʦʪʦʨʦʡ ɺʆ = 1235, r =(1, 1, 2, 3, 3, 2, 2, 2, 1, 1). ʄʠʥʠʤʫʤ ʚʝʨʭʥʝʡ ʦʮʝʥʢʠ ʧʨʠʥʷʣ 

ʟʥʘʯʝʥʠʝ 1235, ʟʘʢʨʳʪʘʷ ʚʝʨʰʠʥʘ ʦʪʩʝʠʚʘʝʪʩʷ. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ. ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1375. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʫʟʣʫ (1. 2) ʠ ʩʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝ-

ʪʘ O(1). ʇʦʣʫʯʠʣʘʩʴ ʟʘʢʨʳʪʘʷ ʚʝʨʰʠʥʘ, ʜʣʷ ʢʦʪʦʨʦʡ ɺʆ = 1235, 

r =(1, 2, 1, 3, 3, 2, 2, 2, 1, 1). 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(2). ʇʦʣʫʯʠʣʘʩʴ ʟʘʢʨʳʪʘʷ ʚʝʨʰʠʥʘ, 

ʜʣʷ ʢʦʪʦʨʦʡ ɺʆ = 1130, r =(1, 2, 2, 3, 3, 2, 2, 1, 1, 1). ʄʠʥʠʤʫʤ ʚʝʨʭʥʝʡ ʦʮʝʥʢʠ ʧʨʠʥʷʣ 

ʟʥʘʯʝʥʠʝ 1130, ʦʪʩʝʠʚʘʶʪʩʷ ʜʚʝ ʟʘʢʨʳʪʳʝ ʚʝʨʰʠʥʳ. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ. ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1270. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʫʟʣʫ (2). 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(1); ʧʨʠ ʵʪʦʤ ɺʆ = 2040, ʅʆ = 300, 

t = 19. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(2); ʧʨʠ ʵʪʦʤ ɺʆ = 2075, ʅʆ = 440, 

t = 19. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ. ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1305. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʫʟʣʫ (2, 1). 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(1). ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1435. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(2). ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1330. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(2). ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1270. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʫʟʣʫ (2, 2). 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(1). ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1330. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪ ʠʟ ʧʘʢʝʪʘ O(2). ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1215. 

ʉʪʘʚʠʪʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ. ɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 3. 

ʐʘʛ 3. ʆʪʩʝʚ ʟʘʢʨʳʪʦʡ ʚʝʨʰʠʥʳ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1165. 

ʐʘʛ 4. ʄʥʦʞʝʩʪʚʦ ʦʪʢʨʳʪʳʭ ʚʝʨʰʠʥ ʧʫʩʪʦ. ʆʩʪʘʚʰʘʷʩʷ ʝʜʠʥʩʪʚʝʥʥʘʷ ʟʘʢʨʳʪʘʷ 

ʚʝʨʰʠʥʘ ʩ ʦʮʝʥʢʦʡ ɺʆ = 1130, r =(1, 2, 2, 3, 3, 2, 2, 1, 1, 1) ʜʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʠʩʘ-

ʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʪʦʢʘ O
3
. 

    

ʈʠʩ. 1. ɼʝʨʝʚʦ ʧʦʠʩʢʘ ʤʝʪʦʜʦʤ ɺʠɻ. 

ɿʘʤʝʯʘʥʠʝ 1. ɸʥʘʣʦʛʠʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʩʠʥʪʝʟʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʠʩʘ-

ʥʠʷ ʜʣʷ ʟʘʜʘʯʠ ʤʠʥʠʤʠʟʘʮʠʠ ʩ ʢʨʠʪʝʨʠʝʤ ʚʠʜʘ ).)(((max)(
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3. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʝʪʦʜʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (1) ʤʝʪʦʜʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʠʜʝʦʣʦʛʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ (ɼʇ) [9, 10], ʚʚʝʜʝʤ ʨʷʜ ʦʙʦʟʥʘʯʝʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʙʫʜʝʤ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʙ ʦʙʩʣʫʞʠʚʘʥʠʠ ʩʣʝʜʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʪʝʭ ʤʦʤʝʥʪʦʚ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʧʨʦʮʝʩʩʦʨ Ʉ ʩʚʦʙʦʜʝʥ; ʢʘʞʜʦʝ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʩʦʩʪʦʠʪ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ, ʢʘʢʦʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʦʙʩʣʫʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ. 



ʄ.ɸ. ʊʨʫʭʠʥʘ 
ʉʠʥʪʝʟ ʨʘʩʧʠʩʘʥʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʦʢʘ ʧʘʢʝʪʦʚ ʠʜʝʥʪʠʯʥʳʭ ʦʙʲʝʢʪʦʚ 
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ʉʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʠʪʫʘʮʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ 

ʚʳʙʦʨʝ ʢʘʞʜʦʛʦ ʩʣʝʜʫʶʱʝʛʦ ʥʘʧʨʘʚʣʷʝʤʦʛʦ ʢ ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʧʨʦʮʝʩʩʦʨʫ Ʉ ʦʙʲʝʢ-

ʪʘ. ʋʢʘʟʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʙʦʟʥʘʯʘʝʤ ʧʘʨʘʤʠ ʚʠʜʘ (t, Z+), ʛʜʝ t  ï ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ 

ʦʯʝʨʝʜʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʟʘʛʨʫʟʢʝ ʧʨʦʮʝʩʩʦʨʘ (ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʧʨʦʮʝʩʩʦʨ ʩʚʦʙʦʜʝʥ), ʘ Z+ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪ.ʝ. ʵʪʦ 

ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  ʧʦʩʪʫʧʠʣʠ ʚ ʦʯʝʨʝʜʴ, ʥʦ ʧʦʢʘ 

ʥʝ ʦʙʩʣʫʞʝʥʳ. ʉʯʠʪʘʝʤ, ʯʪʦ Z+ ʩʦʜʝʨʞʠʪ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ f, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʠ-

ʥʷʪʠʶ ʨʝʰʝʥʠʷ ʦʙ ʦʞʠʜʘʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʦʙʲʝʢʪʘ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʵʪʫ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʚʠʜʝ Z+ =  fZ8 , ʛʜʝ Z ï ʚʝʢʪʦʨ ʩ ʢʦʤ-

ʧʦʥʝʥʪʘʤʠ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ Z1, Z2, é , Zh ʚ ʢʦʣʠʯʝʩʪʚʝ Zs ʥʝʦʙʩʣʫʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʢʘʞʜʦʤ ʧʘʢʝʪʝ (Zs ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ n(s)). ɺʚʝʜʝʤ ʪʘʢʞʝ h-ʤʝʨʥʳʡ 

ʚʝʢʪʦʨ Es ʩ ʥʫʣʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʝʜʠʥʠʮʝʡ ʚ ʧʦʟʠʮʠʠ s. 

ʋʧʨʘʚʣʝʥʠʝ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʠʟ Z+ ʥʝʢʦʪʦʨʦʛʦ ʧʘʢʝʪʘ 

{ x|Zx > 0} ʠʣʠ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ; ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʯʠ-

ʥʘʷ ʩ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t, ʧʨʦʮʝʩʩʦʨ Ʉ ʙʫʜʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʦʙʲʝʢʪ ox. ʋʢʘʟʘʥʥʦʝ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʟʘʚʝʨʰʠʪʩʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t + Űx, ʢʦʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʩʣʝ-

ʜʫʶʱʠʤ ʤʦʤʝʥʪʦʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ ʟʘʛʨʫʟʢʝ ʧʨʦʮʝʩʩʦʨʘ. ʂʦʣʠʯʝʩʪʚʦ Zx ʥʝʦʙ-

ʩʣʫʞʝʥʥʳʭ ʚ ʵʪʦʤ ʧʘʢʝʪʝ ʦʙʲʝʢʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ (Zx:= Zx ī Ex); ʝʩʣʠ Zx 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʦʣʴ, ʪʦ ʚ ʤʦʤʝʥʪ t + Űx ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʘʢʝʪʘ ( )O x  ʟʘʚʝʨʰʘʝʪʩʷ, ʠ ʚʝʣʠ-

ʯʠʥʘ ʰʪʨʘʬʘ ʧʦ ʵʪʦʤʫ ʧʘʢʝʪʫ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʡ  ï( )     x xy xa t tt+ . 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ f ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʦʡ ʦʜʥʦʤʫ ʪʘʢʪʫ 

ī ʝʜʠʥʠʮʝ ʜʠʩʢʨʝʪʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʠʥʷʪʠʝ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ f 

ʦʟʥʘʯʘʝʪ ʧʨʦʩʪʦʡ ʧʨʦʮʝʩʩʦʨʘ Ʉ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʪʘʢʪʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ t Ó th ʚʳʙʦʨ 

ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʮʝʩʩʦʨʦʤ ʩʤʳʩʣʘ ʥʝ ʠʤʝʝʪ. 

ɽʩʣʠ ʥʘ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ],[ D+tt  ʚ ʩʠʩʪʝʤʫ ʧʦʩʪʫʧʘʝʪ ʧʘʢʝʪ Os, ʪʦ ʚ ʚʝʢʪʦʨʝ 

Z ʢʦʤʧʦʥʝʥʪ Zs ʟʘʤʝʥʷʝʪ 0 ʥʘ n(s) (Z:=Z + n(s)ĀEs). 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ),( D+ttD  ʧʨʠʙʘʚʢʫ ʚ Z+ ʟʘ ʩʯʝʪ ʦʙʲʝʢʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʦʪʨʝʟʢʘ ],[ D+tt . ʉ ʫʯʝʪʦʤ ʚʚʝʜʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ 

ä D+¢¢
Ö=D+

ttts s
s

EsnttD
|

)(),( . 

ʆʯʝʚʠʜʥʦ ʯʪʦ ( )0, 0D  ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʦʞʠʜʘʶʱʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ    0t= . 

ʏʝʨʝʟ  ( ),ɺt Z ʦʙʦʟʥʘʯʠʤ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʩʫʤʤʘʨʥʳʡ ʰʪʨʘʬ ʧʦ ʚʩʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ Z ʧʘʢʝʪʘʤ ʠ ʧʦ ʚʩʝʤ ʧʘʢʝʪʘʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʧʦʟʜʥʝʝ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t, ʪ.ʝ.  ( ),ɺt Z ī ʬʫʥʢʮʠʷ ɹʝʣʣʤʘʥʘ [9] ʚ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝ. 

ʊʦʛʜʘ ʠʩʢʦʤʦʝ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ( )0, ( )0,0ɺ D . 

ɺʳʨʘʞʘʶʱʝʝ ʧʨʠʥʮʠʧ ɼʇ ʨʝʢʫʨʨʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʟʘʜʘʯʠ (1) ʠʤʝʝʪ ʚʠʜ 
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ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ (ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʚʳʧʦʣʥʷʝʤʦʡ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʯʝʪʥʦʡ 

ʧʨʦʮʝʜʫʨʳ) ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʠʩʘʥʠ ̫ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʦʢʘ ʧʘʢʝʪʦʚ 

O
h
 ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʩʦʭʨʘʥʷʪʴ ʟʥʘʯʝʥʠʝ ʭ

*
, ʥʘ ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʤʠʥʠ-

ʤʫʤ ʩʦʦʪʥʦʰʝʥʠʷ (2). 

ɿʘʤʝʯʘʥʠʝ 2. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʝʤʘ ױ ʘʥʘʣʦʛʠʯʥʦ ʠʟʣʦʞʝʥʥʦʤʫ 

ʚ ʘʣʛʦʨʠʪʤʝ ȷɺɻ, ʧʨʠ t Ó th. 

ɿʘʤʝʯʘʥʠʝ 3. ʄʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʠ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ II. ʀʥʬʦʨʤʘʪʠʢʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʷ 
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ʩʘʥʠʷ, ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠʥʠʤʘʪ ɹ

ʚʝʩʴ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʜʦ ʤʦʤʝʥʪʘ tʩʣʝʜ ʧʦʩʪʫʧʣʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʧʘʢʝʪʘ. ʊʦʛʜʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʘʷ ʩʪʨʦʢʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (2) ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ 

)),1(,(
ʩʣʝʜʩʣʝʜ
ttDZtB ++ . (3) 

ɿʘʤʝʯʘʥʠʝ 4. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ, ʫʩʢʦʨʷʶʱʘʷ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʧʠʩʘʥʠʠ ʚʳʙʠʨʘʪʴ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦʩʣʝ 

ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʪʦʣʴʢʦ ʚʥʦʚʴ ʧʨʠʰʝʜʰʠʡ ʧʘʢʝʪ ʠʣʠ ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ. 

ʇʨʠʤʝʨ 2 ʚʳʧʦʣʥʝʥʠʷ ʨʝʰʘʶʱʝʛʦ ʟʘʜʘʯʫ (1) ʘʣʛʦʨʠʪʤʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʪʦʢʘ O
h
 ʧʘʢʝʪʦʚ ʥʘ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʠʟ ʧʨʠʤʝʨʘ 1. 

ɼʝʤʦʥʩʪʨʠʨʫʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʚʠʜʝ ʜʝʨʝʚʘ ʥʘ ʨʠʩ. 2, ʙʫʜʝʤ ʨʝʘʣʠʟʦ-

ʚʳʚʘʪʴ ʧʨʷʤʳʝ ʨʝʢʫʨʩʠʚʥʳʝ ʚʳʯʠʩʣʝʥʠ ̫ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ B(t, Z) ʧʦ ʨʝʢʫʨʨʝʥʪʥʦʤʫ 

ʩʦʦʪʥʦʰʝʥʠʶ (2) ʩ ʤʝʤʦʠʟʘʮʠʝʡ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʞʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʚ ʟʘʤʝʯʘʥʠ-

ʷʭ 2, 3, 4 ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʋʟʣʳ ʜʝʨʝʚʘ ʚʳʟʦʚʦʚ ʥʘ ʨʠʩ. 2 ʦʙʦʟʥʘʯʝʥʳ ʦʚʘʣʘʤʠ, ʧʦʤʝʯʝʥʥʳʤʠ ʥʦʤʝʨʘʤʠ ʧʘ-

ʢʝʪʦʚ, ʦʙʲʝʢʪʳ ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʜʘʥʥʦʤʫ ʫʟʣʫ; ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʚʥʫʪʨʠ ʦʚʘʣʘ ʫʢʘ-

ʟʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ t ʠ Z, ʘ ʚ ʥʠʞʥʝʡ ï ʟʥʘʯʝʥʠʝ B(t, Z) ʠ ʭ
*
. 

ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ (t, Z) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ (0, ( )0, 0D ), ʪ.ʝ. (0, [400]). 

ʉʦʛʣʘʩʥʦ (2), (3) ʚʦʟʤʦʞʝʥ ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ (7, [340]) ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʧʘʢʝʪʘ 

ʆ1) ʠʣʠ ʚ ʩʦʩʪʦʷʥʠʝ (5, [440]) ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʦʜʦʣʞʘʷ ʨʝʢʫʨʩʠʶ, ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʝʝ ʜʝʨʝʚʦ ʚʳʟʦʚʦʚ ʬʫʥʢʮʠʠ B(t, Z). 

 

ʈʠʩ. 2. ɼʝʨʝʚʦ ʚʳʟʦʚʦʚ ʨʝʢʫʨʩʠʚʥʦʡ ʬʫʥʢʮʠʠ B(t, Z). 

ʇʨʠ t Ó th ʨʝʢʫʨʩʠʚʥʳʡ ʚʳʟʦʚ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʚʤʝʩʪʦ ʥʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʝʤ 

-ʈʘʩʩʤʦʪʨʠʤ ʚʳʯʠʩʣʝʥʠʝ B(21, [322]) ʚ ʩʠʪʫʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʚʳʙʦʨʝ ʫʧʨʘʚ .ױ

ʣʝʥʠʷ (1, 2, 2). ɺ ʤʥʦʞʝʩʪʚʝ ʦʞʠʜʘʶʱʠʭ ï ʚʩʝ ʪʨʠ ʧʘʢʝʪʘ. ʈʘʩʩʯʠʪʳʚʘʷ ʟʥʘʯʝʥʠʷ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ms, ʧʦʣʫʯʘʝʤ m1 = a1/3Ű1 = 5/21 å 0.238, m2 = a2/2Ű2 = 15/14 å 1.071, m3 = 

= a3/2Ű3 = 20/10 = 2. ʋʧʦʨʷʜʦʯʠʚ ʪʝʧʝʨʴ ʧʦ ʫʙʳʚʘʥʠʶ ʧʦʣʫʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ, ʧʦʣʫʯʘ-

ʝʤ ʩʦʛʣʘʩʥʦ [5] ʨʘʩʧʠʩʘʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʜʧʦʪʦʢʘ ʧʘʢʝʪʦʚ: ʩʥʘ-

ʯʘʣʘ ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʧʘʢʝʪ O3, ʟʘʪʝʤ ʦʩʪʘʚʰʠʝʩʷ ʦʙʘ ʦʙʲʝʢʪʘ ʧʘʢʝʪʘ O2, ʠ ʧʦʩʣʝʜʥʠʤ 

ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʧʘʢʝʪ O1. ʇʦʩʪʨʦʝʥʥʳʡ ʬʨʘʛʤʝʥʪ (3, 3, 2, 2, 1, 1, 1) ʜʦʧʦʣʥʷʝʪ ʨʘʩʧʠʩʘ-

ʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ (1, 2, 2, 3, 3, 2, 2, 1, 1, 1) ʩʦ ʟʥʘʯʝʥʠʝʤ 

ʰʪʨʘʬʘ 1130. ɺʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ B(t, Z) ʩʦʭʨʘʥʷʶʪʩʷ, ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʚʦʟʤʦʞʥʫʶ ʜʣʠʪʝʣʴʥʫʶ ʨʝʢʫʨʩʠʶ. ʊʘʢ, ʩʠʪʫʘʮʠʷ (21, [232]), ʚʦʟʥʠʢʰʘʷ ʧʨʠ ʚʳʙʦʨʝ 

ʫʧʨʘʚʣʝʥʠʷ (1, 2, 1), ʫʞʝ ʚʦʟʥʠʢʘʣʘ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ (1, 1, 2). ʇʦʵʪʦʤʫ ʧʦʚʪʦʨʥʦʝ ʚʳ-

ʯʠʩʣʝʥʠʝ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. 



ʄ.ɸ. ʊʨʫʭʠʥʘ 
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ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʝʢʫʨʩʠʚʥʦʛʦ ʧʨʦʭʦʜʘ ʧʦʣʫʯʘʝʤ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤ-

ʤʘʨʥʦʛʦ ʰʪʨʘʬʘ, ʨʘʚʥʦʛʦ 1130 ʠ, ʚʳʧʦʣʥʷʷ ʚʳʙʦʨʢʫ ʩʦʭʨʘʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʭ*, ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʝʤ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ï (1, 2, 2, 3, 3, 2, 2, 1, 1, 1). 

4. ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʩʩʳ ʧʦʜʘʯʠ 

ʧʦʜ ʧʦʛʨʫʟʢʫ ʩʝʢʮʠʡ ʪʦʣʢʘʝʤʳʭ ʩʫʜʦʚʳʭ ʩʦʩʪʘʚʦʚ ʢ ʧʣʘʚʫʯʠʤ ʜʦʙʳʯʥʳʤ ʟʝʤʩʥʘʨʷ-

ʜʘʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʠʟʚʣʝʯʝʥʠʝ ʥʝʨʫʜʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʦʣʠʛʦʥʘʭ 

ʨʫʩʣʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʤʦʜʝʣʠ ʦʧʪʠʤʠʟʘʮʠʦʥ-

ʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʢʘʥʦʥʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ [11, 12] 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ NP-ʪʨʫʜʥʳʭ [13, 14]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʯʝʪ ʠʜʝʥʪʠʯʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʚ ʩʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʥʳʭ ʥʘʤʠ ʘʣʛʦʨʠʪʤʘʭ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʠʥʪʝʟʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʩʧʠʩʘ-

ʥʠʡ ʠ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʪʠʧʘ. 
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SERVICE SCHEDULE SYNTHESIS  

FOR THE PACKET STREA M OF IDENTICAL OBJEC TS 

M.A. Trukhina 

Keywords: scheduling theory, optimality, finite deterministic flow of objects, branch and 

bound algorithm, dynamic programming 

 

The article considers the model of a single-stage servicing by stationary processor of deter-

ministic stream of objects coming in packets. The packet is considered to be served if service 

is completed for all of its constituent objects. Each packet has an associated linear penalty 

function from the moment of its service completion. All the objects that make up the package 

are considered to be identical. The author sets the problems of service schedule synthesis, 

constructs solving algorithms based on dynamic programming and branch and bound ideol-

ogy. Sample implementations of solving algorithms are offered. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 06.02.2016 ʛ. 
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ɼʣʷ ʠʩʧʳʪʘʥʠʷ ʦʯʠʩʪʥʦʡ ʩʪʘʥʮʠʠ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʢʨʝʥʝ ʠ ʜʠʬʬʝʨʝʥʪʝ ʩʫʜʥʘ 

ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʩʪʝʥʜʘ (ʨʘʤʳ). ʉʦʛʣʘʩʥʦ [2] ʜʦʧʫʩʪʠʤʳʡ ʫʛʦʣ 

ʢʨʝʥʘ ʨʘʚʝʥ 22,5 ʛʨʘʜʫʩʘ, ʘ ʜʠʬʬʝʨʝʥʪʘ 5 ʛʨʘʜʫʩʦʚ. 

ʈʘʩʯʝʪ ʩʠʣ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʙʘʣʢʫ. 
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22,5é

 

ʈʠʩ. 1. ʉʭʝʤʘ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʢʨʝʥʘ 

ʈʘʩʯʝʪ ʫʩʠʣʠʡ: 

Fi = kʟ mg 

kʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ, kʟ = 2,6. 

m ï ʤʘʩʩʘ ʩʪʘʥʮʠʠ ʦʯʠʩʪʢʠ, m = 1000 ʢʛ. 

g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ. 
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ʉʪʘʥʮʠ̫ ʦʯʠʩʪʢʠ

Fx1

Fz1 Fr 3
5é

Fx2

Fz2 Fr 4

5é

ʉʪʘʥʮʠ̫ ʦʯʠʩʪʢʠ

Fx1

Fz1 Fr 3
5é

Fx2

Fz2 Fr 4

5é

 

ʈʠʩ. 2. ʉʭʝʤʘ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʜʝʬʝʨʝʥʪʝ 

 

ʈʘʩʯʝʪ ʨʘʤʳ ʠ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʝʡ (ʧʨʦʬʠʣʷ ʤʝʪʘʣʣʦʢʦʥʩʪ-

ʨʫʢʮʠʠ) ʦʩʫʱʝʩʪʚʣʷʝʤ ʚ ʧʨʦʛʨʘʤʤʝ APM.WinMachine.  

ʄʘʪʝʨʠʘʣ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʙʳʣ ʧʨʠʥʷʪ ʉʪʘʣʴ 3 ʧʦ ɻʆʉʊ 380ï2005 [3]. ʌʠʟʠ-

ʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʉʪ3 ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʤʠ: ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ 

ʖʥʛʘ E = 1.94 ³ 10
5
 ʄʇʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ɜ = 0,28, ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ  

ůʊ = 230 ʄʇʘ, ʧʣʦʪʥʦʩʪʴ ɟ = 7820 ʢʛ/ʤ
3
. ʉʪʝʨʞʥʝʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʤʳ ʤʦʜʝʣʠʨʦʚʘ-

ʣʘʩʴ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʨʘʟʤʝʨʦʚ. ʄʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʷ ʨʘʤʳ ʠʤʝʝʪ ʩʠʤʤʝʪʨʠʯʥʦʝ ʩʝʯʝʥʠʝ. ʂʘʞʜʦʝ ʩʦ-

ʝʜʠʥʝʥʠʝ ʙʳʣʦ ʟʘʤʝʥʝʥʦ ʥʘ ʘʙʩʦʣʶʪʥʦ ʞʝʩʪʢʦʝ ï ʩʚʘʨʥʦʝ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʦʨ ʨʘʤʳ 

ʪʘʢʞʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʘ ʚ ʤʝʩʪʘʭ ʦʧʠʨʘʥʠʷ ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʠʩ-

ʢʣʶʯʘʶʱʠʝ ʧʝʨʝʤʝʱʝʥʠʝ ʫʟʣʦʚ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʠʭ ʧʦʚʦʨʦʪ ʚ ʵʪʠʭ ʫʟʣʘʭ. ʀʩ-

ʭʦʜʷ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʢʘʪʘ, ʠʜʝʘʣʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʨʢʘʩʘ ʥʘ 

ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 8, 10, 20 ï ʫʟʣʦʚʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʩʠʤʤʝʪʨʠʯʥʳʭ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ. 

ɺʠʜ ʨʘʤʳ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 3. 
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ʈʠʩ. 3. ʈʘʤʘ 

ɺ ʤʝʩʪʘʭ ʧʦʜʚʝʩʘ ʩʪʘʥʮʠʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʙʳʣʠ ʧʨʠʣʦʞʝʥʳ ʧʨʦʝʢʮʠʠ ʩʠʣ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʪʷʞʝʥʠʶ ʛʨʫʟʦʟʘʭʚʘʪʥʳʭ ʩʪʨʦʧ, ʟʥʘʯʝʥʠʷ ʫʩʠʣʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣ. 1, 2. 

ʊʘʙʣʠʮʘ 1 

ʈʘʜʠʘʣʴʥʳʝ ʩʠʣʳ 

N ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʣʝʚʦʛʦ ʢʦʥʮʘ ʙʘʣʢʠ, ʤʤ ʄʦʜʫʣʴ, ʅ ʋʛʦʣ, ʛʨʘʜ 

0 250.00 4975.00 180.00 

1 250.00 12011.00 -90.00 

2 1750.00 4975.00 180.00 

3 1750.00 12011.00 -90.00 

ʊʘʙʣʠʮʘ 2 

ʆʩʝʚʳʝ ʩʠʣʳ 

N ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʣʝʚʦʛʦ ʢʦʥʮʘ ʙʘʣʢʠ, ʤʤ ɿʥʘʯʝʥʠʝ, ʅ 

0 250.00 1133.00 

1 1750.00 1133.00 

 

ʇʨʦʬʠʣʴ ʩʪʝʨʞʥʝʡ ʙʳʣ ʧʨʠʥʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʘ 3 

ʈʘʩʭʦʜ 

ʅʘʟʚʘʥʠʝ ʂʦʣʠʯʝ-

ʩʪʚʦ 

ɼʣʠʥʘ 

[ʤʤ] 

ʇʦʛʦʥʥʘʷ 

ʤʘʩʩʘ 

[ʢʛ/ʤʤ] 

ʄʘʩʩʘ 

ʠʟʜʝʣʠʷ 

[ʢʛ] 

ʆʙʱʘʷ 

ʤʘʩʩʘ 

[ʢʛ] 

ʇʣʦʱʘʜʴ 

ʦʢʨʘʩʢʠ 

[ʤʤ2] 

ʉʪʘʣʴ 

ʂʚ. ʪʨʫʙʘ  80³7 ɻʆʉʊ 

30245ï2003 

4 10711.94 0.01 156.72 156.72 3105987.728 

ʂʚ. ʪʨʫʙʘ 100³8 ɻʆʉʊ 

30245ï2003 

1 2200.00 0.02 46.75 46.75 804460.154 

ʂʚ. ʪʨʫʙʘ  40³4 ɻʆʉʊ 

30245ï2003 

2 1864.09 0.00 7.78 7.78 272651.816 

ɺʩʝʛʦ ʜʣʷ ʤʘʪʝʨʠʘʣʘ     211.25 4183099.698 
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ʨʠʩ. 4, 5 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 

ʈʠʩ. 4. ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ 

 

ʈʠʩ. 5. ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʉʫʤʤʘʨʥʳʝ ʨʝʘʢʮʠʠ: 

ɸʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ: 

ï ʈʝʘʢʮʠʠ 26957.898166 [ʅ]. 

ï ʄʦʤʝʥʪʘ 23454123.355588 [ʅ*ʤʤ]. 

ï ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 3.97 ʤʤ. 

ï ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 47.2 ʅ/ʤʤ
2
. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 3.1 [1] ʟʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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 ʪ
ʨ

m

R
s

g
= , (1) 

ʛʜʝ
mgï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʸʞʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʫ; gʊ =1,1 ʜʣʷ ʩʪʘʣʠ ʩ ůʊ ¢ 380 ʄʇʘ. 

ʇʨʦʠʟʚʦʜʠʤ ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʨʘʩʯʝʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ [3]: 

ʩʪʘʣʴ 3 ï ůʊ = 210 ʄʇʘ; 

9,190
1,1

210
==

p
R  ʄʇʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 

47,2 ʄʇʘ, ʯʪʦ ʤʝʥʴʰʝ ʜʦʧʫʩʢʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ 190,9 ʄʇʘ. 

ʈʘʩʩʯʠʪʳʚʘʝʤ ʙʦʣʪʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʢʨʝʧʣʷʝʪʩʷ ʚʩʷ ʢʦʥʩʪ-

ʨʫʢʮʠʷ, ʛʜʝ ʚʦʟʥʠʢʘʝʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʙʘʣʢʫ (ʨʠʩ. 6). 

 

ʈʠʩ. 6. ʉʦʝʜʠʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʤʳ ʚ ʩʘʤʦʤ ʥʘʛʨʫʞʝʥʥʦʤ ʫʯʘʩʪʢʝ 

ʈʘʩʯʸʪ ʚʳʧʦʣʥʝʥʥʳʡ ʚ APM.WinMachine. 

 

 

ʈʠʩ. 7. ʉʭʝʤʘ ʙʦʣʪʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ APM.WinMachine 
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ʈʠʩ. 8. ɼʠʘʧʘʟʦʥ ʮʚʝʪʦʚ ʥʘʛʨʫʟʦʢ ʙʦʣʪʦʚ [ʅ] 

ʊʘʙʣʠʮʘ 4 

ʉʫʤʤʘʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʳʢʘ 122144.191 ʢʚ.ʤʤ 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʪʳʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘʣʴʥʳʭ ʦʩʝʡ 

ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ 298758384.343 ʤʤ4 

ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ 12330137641.945 ʤʤ4 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʛʣʘʚʥʳʭ ʮʝʥʪʨʘʣʴʥʳʭ ʦʩʝʡ 3.379 ʛʨʘʜ 

ʄʘʢʩ. ʩʜʚʠʛʘʶʱʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʙʦʣʪ 15319.239 ʅ 

ɼʠʘʤʝʪʨ ʩʪʝʨʞʥʷ ʙʦʣʪʘ 13.966 ʤʤ 

ʄʠʥʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʧʣʘʩʪʠʥʳ 4.875 ʤʤ 

ʊʘʙʣʠʮʘ 5 

ʇʦʩʪʦʷʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʝʡ ʢʨʝʧʣʝʥʠʷ 250.000 ʄʇʘ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʨʝʟʘ/ʪʨʝʥʠʷ 1  

15462.98

15099.47

14735.96

14372.46

14008.95

13645.44

13281.94

12918.43

12554.92

12191.42

11827.91

11464.40

11100.90

10737.39

10373.88

10010.37
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ʊʘʙʣʠʮʘ 6 

ʂʘʩʘʪʝʣʴʥʳʝ ʩʠʣʳ 

N ʂʦʦʨʜʠʥʘʪʳ [ʤʤ] ʇʨʦʝʢʮʠʠ [ʅ] 

 x y z ʥʘ x ʥʘ y 

0 350.00 0.00 0.00 0.00 -12011.00 

1 350.00 0.00 0.00 -1133.00 0.00 

 

ɺ ʭʦʜʝ ʨʘʩʯʝʪʦʚ ʙʳʣʨʘʩʩʤʦʪʨʝʥ ʣʠʰʴ ʦʜʠʥ ʫʯʘʩʪʦʢ ʩʦʝʜʠʥʝʥʠʷ ʙʘʣʢʠ ʩ ʧʦʤʦʱʴʶ 

4-ʭ ʙʦʣʪʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʭ 8, ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʣʠʤ ʥʘ ʧʦʣʦʚʠʥʫ ʠ 

ʠʩʭʦʜʠʤ ʦʪ ʥʠʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʠʨʘʝʤ ʪʦʣʱʠʥʫ ʧʣʘʩʪʠʥ 4 

ʤʤ, ʜʠʘʤʝʪʨʳ ʙʦʣʪʦʚ ʨʘʚʥʳʝ 10 ʤʤ ʜʣʷ ʚʩʝʭ ʩʦʝʜʠʥʝʥʠʡ. 
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CALCULATION CONSOLE FOR TESTING  

OF SHIP WASTEWATER T REATMENT  

A.S. Yablokov, E.A. Cherepkova, E.Y. Zozulya, A.Yu. Smolkov 
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See the console for testing of ship wastewater treatment in the program APM.WinMachine. 
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ɼ.ɸ. ɻʘʣʦʯʢʠʥ, ʢ.ʪ.ʥ, ʥʘʯʘʣʴʥʠʢ ʎʝʥʪʨʘ ʨʘʟʨʘʙʦʪʢʠ ʇʨʘʚʠʣ ʌɸʋ çʈʦʩʩʠʡʩʢʠʡ  

ʈʝʯʥʦʡ ʈʝʛʠʩʪʨè, ɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ 

603001, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʈʦʞʜʝʩʪʚʝʥʩʢʘʷ, 38ʚ 

ʈʆʃʔ ʂʃɸʉʉʀʌʀʂɸʎʀʆʅʅʆɻʆ ʆɹʑɽʉʊɺɸ  

ʇʈʀ ʇʆɼɻʆʊʆɺʂɽ ʇʈʆʀɿɺʆɼʉʊɺɸ  

ʅɸ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ɺɽʈʌʗʍ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʛʨʘʞʜʘʥʩʢʦʝ ʩʫʜʦʩʪʨʦʝʥʠʝ, ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʦʙʱʝʩʪʚʘ, ʈʦʩʩʠʡʩʢʠʡ ʈʝʯʥʦʡ ʈʝʛʠʩʪʨ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʙʦʩʥʦ-

ʚʳʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʫʯʘʩʪʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ ʚ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝ-

ʣʘʭ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʤʢʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʩʫʜʦʚ.  

 

ʆʨʛʘʥʠʟʘʮʠʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʣʦʛʠ-

ʩʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ. ʉʣʦʞʥʦʩʪʴ ʝʝ ʨʝʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʛʣʘʩʦ-

ʚʘʥʠʷ ʠ ʚʟʘʠʤʦʫʚʷʟʢʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʧʦʜʭʦʜʦʚ ʙʦʣʝʝ ʯʝʤ ʧʦ ʜʝʩʷʪʠ ʚʠʜʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʬʫʥʢʮʠʦʥʠ-

ʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʚʦ ʚʨʝʤʝʥʠ [1]. 
ʆʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛ. ʠ ʜʘʣʴʥʝʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʦʙʦʟʥʘʯʝʥʦ çéʧʦʚʳʰʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʨʘʩʰʠʨʝʥʠʝ ʚʳʩʦʢʦʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʥʘʫʢʦʝʤʢʦʡ ʧʨʦʜʫʢʮʠʠè [2]. ʈʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʠ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʠʣʫ ʠʟʚʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ʥʘ ʤʠʨʦʚʦʡ ʧʦʣʠʪʠʯʝ-

ʩʢʦʡ ʩʮʝʥʝ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʥʷʪʳʡ ʥʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʘ ʢʫʨʩ ʥʘ ʠʤʧʦʨʪʦʟʘʤʝ-

ʱʝʥʠʝ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʥʦʛʠʭ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʪʨʘʪ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʨʘʙʦʯʠʭ ʚʳʩʦʢʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ, ʛʣʘʚʥʦʝ, ʥʝʩʪʘʙʠʣʴʥʦʡ ʟʘʛʨʫʟʢʦʡ ï ʢʘʢ ʠʟʚʝʩʪʥʦ, çʧʦʨʪʬʝʣʴ ʟʘʢʘʟʦʚè 

ʚʝʨʬʠ ʦʪʯʘʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ çʩʣʫʯʘʡʥʳʤè ʦʙʨʘʟʦʤ. ʇʨʠ ʵʪʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʫʜʦʚ 

ʟʘʯʘʩʪʫʶ ʚʝʜʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʥʘ ʜʘʥ-

ʥʳʡ ʟʘʢʘʟ. ɸ ʵʪʦ ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʢʦʨʨʝʢʪʠʨʦʚʦʢ, ʟʘʪʨʘʪ 

ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʦʥʬʨʦʥʪʘʮʠʠ ʩ ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʦʙʱʝʩʪʚʦʤ 

(ʜʘʣʝʝ ï ʂʆ), ʚʝʜʫʱʠʤ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʩʨʳʚ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʟʘʢʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʳ ʙʳʪʴ ʪʦʯʥʦ ʚ ʩʨʦʢ ʦʙʝʩʧʝʯʝʥʳ ʧʦʩʪʘʚʢʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʨʝʩʫʨʩʦʚ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʜʦʢʫ-

ʤʝʥʪʘʤʠ ʂʆ. ʕʪʦ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʧʨʦʩʪʫʶ ʟʘʜʘʯʫ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ 

ʚʳʩʦʢʦʡ ʜʦʣʠ ʧʦʩʪʘʚʦʢ ʠʤʧʦʨʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʩʦʩʪʦʷʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʤʥʦʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʘ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ï ʫʞʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʵʪʠʭ ʚʝʣʠʯʠʥ [2]. 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʝʡ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʤʠ-

ʨʦʚʦʤ ʨʳʥʢʘʭ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʫʩʣʫʛ. ɹʝʟʫʩʣʦʚʥʦ, ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ ʪʘʢʦʚʳʤ ʷʚʣʷʶʪ-

ʩʷ: ʨʘʟʤʝʱʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʘʟʦʚ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʨʬʷʭ; ʮʝʣʝʚʳʝ ʧʨʦʛʨʘʤ-

ʤr  ʧʦʜʜʝʨʞʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ 



ɼ.ɸ. ɻʘʣʦʯʢʠʥ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʫʙʩʠʜʠʠ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦ-

ʚʦʡ ʙʘʟʳ.  

ʅʘ ʤʠʢʨʦʫʨʦʚʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʠ ʚʩʝʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʉʧʝʮʠʬʠʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ (ʜʘʣʝʝ ï ʈʈʈ) ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʚʩʝʭ 

ʮʠʢʣʘʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ (ʩʤ. ʨʠʩ. 1), ʘ ʠʤʝʥʥʦ: ʩʦʛʣʘʩʦʚʘʥʠʝ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ; ʪʝʭʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʟʘ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʘʣʣʫʨʛʠʠ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠ ʮʝʣʦʛʦ ʨʷʜʘ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʪʝʭʥʠʯʝʩʢʦʝ ʥʘ-

ʙʣʶʜʝʥʠʝ ʟʘ ʧʦʩʪʨʦʡʢʦʡ, ʨʝʤʦʥʪʦʤ, ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʠ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʫʜʦʚ; ʦʩ-

ʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʩʫʜʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ [3]. 

 

 

ʈʠʩ. 1. ʆʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʫʩʣʫʛ 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʰʠʨʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪ ʚ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʩʪʝʧʝʥʠ ʧʦʟʚʦʣʷʝʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʈʈʈ ʢʦʤʧʣʝʢʩʥʦ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩ-

ʩʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʜʘʯʠ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʚ ʧʨʦ-

ʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʨʫʙʝʞʥʳʤʠ, ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʩʫ-

ʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʧʳʪ.  

ɽʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʈʈʈ, ʥʘʢʦʧʣʝʥʥʳʡ ʟʘ ʤʥʦ-

ʛʠʝ ʛʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʳʪ, ʠʤʝʶʱʘʷʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 

ʙʘʟʘ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʝʨʴʝʟʥʳʤ ʧʦʜʩʧʦʨʴʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʚʝʨʬʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʜʝʣʦʚ [4]. ʅʘ 

ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ, ʫʯʘʩʪʠʝ ʂʆ ʚ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, 

ʩʧʦʩʦʙʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʚʝʨʬʠ. 

ʇʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ ï ʦʙʝʩʧʝʯʝʥʠʝ ʯʠʩʣʝʥʥʦʛʦ ʠ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ 

ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠ-

ʉʝʢʪʦʨ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʫʩʣʫʛ 

(ʧʝʨʝʤʝʱʝʥʠʝ 

ʛʨʫʟʦʚ ʠ ʧʘʩ-

ʩʘʞʠʨʦʚ) 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʠ ʨʝʤʦʥʪʘ ʠʟʜʝʣʠʡ 
 

ʉʫʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʫʜʦʨʝʤʦʥʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʫʜʦʚʣʘʜʝʣʝʮ 

ʌʣʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʠ 

ʩʤʝʰʘʥʥʦʛʦ ʧʣʘʚʘʥʠʷ 

ʉʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘ-

ʙʣʶʜʝʥʠʷ ʟʘ ʠʟʛʦʪʦʚʣʝʥʠʝʤ 

ʠʟʜʝʣʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʠʟʜʝʣʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ 
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ʋʩʣʫʛʠ ʈʈʈ ʧʦ ʦʙʝʩʧʝ-

ʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʣʘʚʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ 

ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ ʠ 

ʦʭʨʘʥʳ ʧʘʩʩʘʞʠʨʦʚ ʠ 

ʵʢʠʧʘʞʘ 

ʉʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ  

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʩʪʨʦʡʢʦʡ, 

ʨʝʤʦʥʪʦʤ ʤʦʜʝʨʥʠʟʘʮʠʝʡ, 

ʨʝʥʦʚʘʮʠʝʡ ʩʫʜʦʚ 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ IV. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. ʇʨʠ ʧʦʜʛʦʪʦʚ-

ʢʝ ʢʘʜʨʦʚ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʠʥʪʝ-

ʛʨʘʮʠʶ ʫʩʠʣʠʡ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ï ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʧʨʝʜʧʨʠʷʪʠʡ ʩʫʜʦ-

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʦʙʱʝʩʪʚ.  

 

 

ʈʠʩ. 2. ɺʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʩʠʣʝʥʠʷ ʨʦʣʠ ʂʆ  

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʧʦʩʪʨʦʡʢʝ ʩʫʜʦʚ 

ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʨʫʙʝʞʥʳʭ 

ʂʆ. ʂ ʧʨʠʤʝʨʫ, Lloyds Register (ʃʦʥʜʦʥ), Bureau Veritas (ʌʨʘʥʮʠʷ), ClassNK (ʗʧʦʥʠʷ), 

ʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʧʦ-

ʚʳʰʝʥʠʶ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ ʩʝʤʠʥʘʨʦʚ, ʢʫʨʩʦʚ, ʣʝʢʮʠʡ ʚ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʧʨʠʝʤʦʤ ʩʪʫʜʝʥʪʦʚ ʥʘ ʩʪʘʞʠʨʦʚʢʫ.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʂʆ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦ ʦʙʫʯʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʝʨʩʦʥʘʣʘ ʚʝʨʬʠ, ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʮʠʢʣ ʧʦʩʪʨʦʡʢʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʪʠʣʠ-

ʟʘʮʠʠ ʩʫʜʦʚ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʲʷʩʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʂʆ ʢ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʶ, ʧʦʩʪʨʦʡʢʝ, ʨʝʤʦʥʪʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ, ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʢʦʥʚʝʥʮʠʡ [5]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʈʦʩʩʠʡʩʢʦ-

ʛʦ ʤʦʨʩʢʦʛʦ ʨʝʛʠʩʪʨʘ ʩʫʜʦʭʦʜʩʪʚʘ (ʜʘʣʝʝ ï ʈʄʈʉ). ɺ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʈʄʈʉ ʩ 

ʚʳʩʰʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʤʦʨʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʧʝʮʠʘʣʠʩʪʳ ʈʄʈʉ ʧʨʝʧʦʜʘʶʪ ʜʠʩʮʠʧʣʠ-

ʥʳ: çʊʝʭʥʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷè ʠ çʊʝʭʥʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʟʘ 

ʩʫʜʘʤʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠè, ʧʦʜʛʦʪʦʚʣʝʥʦ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ çʂʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʙʱʠʝ ʩʚʝ-

ʜʝʥʠʷ ʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʦʙʱʝʩʪʚʘʭè [6]. 

ʇʨʠʤʝʨʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʧʨʠ ʫʯʘʩʪʠʠ ʈʄʈʉ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʧʦʜʧʠʩʘʥʥʦʝ ʯʝʪʳʨʝʭʩʪʦʨʦʥʥʝʝ ʩʦʛʣʘʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʮʝʥʪʨʘ NUPAS-CADMATIC ʧʦ ʦʙʫʯʝʥʠʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʘʙʦʯʠʭ 

ʯʝʨʪʝʞʝʡ ʤʝʞʜʫ ʌɻɹʆʋ ɺʇʆ çɻʋʄʈʌ ʠʤ. ʘʜʤʠʨʘʣʘ ʉ.ʆ. ʄʘʢʘʨʦʚʘè, ʈʄʈʉ, 

ʆʆʆ çʇʂɹ çʇʝʪʨʦʙʘʣʪè ʠ ʛʦʣʣʘʥʜʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Numeriek Centrum Groningen [7].  

ɺ ʢʦʩʚʝʥʥʦʤ ʚʠʜʝ ʢ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʚʚʦʜʥʳʝ 

ʩʦʚʝʱʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʟʘʨʫʙʝʞʥʳʤʠ ʂʆ ʠ ʈʄʈʉ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʩʪʨʦʡʢʠ ʩʫʜʥʘ, 

ʥʘ ʢʦʪʦʨʳʭ ʧʦʜʨʦʙʥʦ, ʚ ʨʘʤʢʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʩʪʨʦʡʢʦʡ ʢʦʥʢʨʝʪʥʦʛʦ 

ʩʫʜʥʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʂʆ ʢ ʧʨʦʮʝʩʩʫ ʠ ʩʧʦʩʦʙʘʤ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʡ, 

ʧʨʠʤʝʥʠʤʳʝ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʚʝʜʝʥʠʶ ʪʝʭʥʠʯʝʩʢʦ-

ʛʦ ʥʘʙʣʶʜʝʥʠʷ. 
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ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʘʧʠʪʘʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ 

ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 
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ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʝʨʬʠ ʚ ʤʘ-

ʪʝʨʠʘʣʘʭ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʂʆ, ʚʝʜʫʱʝʛʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʟʘʢʘʟʘ, ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, 

ʚʳʜʝʨʞʠʚʘʥʠʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʨʦʢʦʚ ʟʘʢʫʧʢʠ ʩʳʨʴʷ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ. ʄʘ-

ʪʝʨʠʘʣʳ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʟʘʢʫʧʣʝʥʥʳʝ ʨʘʥʝʝ ʥʘʤʝʯʝʥʥʦʛʦ ʩʨʦʢʘ, ʣʦʞʘʪʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʦʙʦʨʦʪʥʳʝ ʬʦʥʜʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʟʘʜʝʨʞʢʘ ʚ ʟʘʢʫʧʢʘʭ ʤʦʞʝʪ 

ʩʦʨʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠʣʠ ʧʨʠʚʝʩʪʠ ʢ ʝʝ ʠʟʤʝʥʝʥʠʶ (ʥʘʯʘʣʦ ʨʘʙʦʪ ʧʦ 

ʟʘʢʣʘʜʢʝ, ʧʦʩʪʨʦʡʢʝ ʠ ʩʧʫʩʢʫ ʥʘ ʚʦʜʫ, ʜʦʩʪʨʦʡʢʝ, ʰʚʘʨʪʦʚʥʳʭ ʠ ʭʦʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ).  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʜʘʥʥʳʡ ʨʘʟʜʝʣ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʦʙʣʝʤʥʳʭ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ 

ʜʦʣʝʡ ʧʦʩʪʘʚʦʢ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʥʦʩʪʨʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʷʤʠ. ʉʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘʢʣʘʜʳʚʘʶʪ ʠ ʩʘʥʢʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʣʠʪʠʢʘ ʠʤʧʦʨʪʦ-

ʟʘʤʝʱʝʥʠʷ.  

ʂ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʘ-

ʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ: 

ï ʨʘʩʰʠʨʝʥʠʝ ʛʨʘʥʠʮ ʜʝʷʪʝʣʴʥʦʩʪʠ ʂʆ;  

ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʂʆ ʩ ʮʝʣʴʶ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʷ ʠ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʡ;  

ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʂʆ ʚ ʨʘʤʢʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ 

ʩʫʜʦʚ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʠʟʜʝʣʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʂʆ (ʵʪʘʧʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʫʜʥʘ, ʪʨʝʙʫʝʤʳʝ 

ʩʪʨʦʢʠ ʧʦʩʪʘʚʢʠ ʠʟʜʝʣʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʣʠʯʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʩ ʂʆ ʜʦʢʫʤʝʥʪʘʮʠʠ); 

ï ʨʘʟʨʘʙʦʪʢʘ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʝʜʠʥʦʡ ʙʘʟʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʦʤʝʥʢ-

ʣʘʪʫʨʝ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʠʟʜʝʣʠʡ ʠ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʪʨʘʩʣʠ, ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʦ ʚʳʜʘʥʥʳʭ (ʧʨʦʜʣʝʥʥʳʭ) ʂʆ ʩʚʠʜʝʪʝʣʴʩʪʚʘʭ ʦ ʧʨʠʟʥʘʥʠʷʭ, ʪʠʧʦʚʳʭ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʘʭ ʠ ʩʝʨʪʠʬʠʢʘʪʘʭ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠ-

ʪʫʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʩʪʘʚʢʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʠʤʧʦʨʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ (ʜʠʣʝʨʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ). ɸ 

ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ ʩʝʪʠ ʩʝʨʚʠʩʥʳʭ ʮʝʥ-

ʪʨʦʚ ʝʚʨʦʧʝʡʩʢʦʛʦ ʫʨʦʚʥʷ ʩ ʧʝʨʩʦʥʘʣʦʤ, ʧʨʦʭʦʜʠʚʰʠʤ ʦʙʫʯʝʥʠʝ ʠ ʩʪʘʞʠʨʦʚʢʫ ʟʘ ʨʫ-

ʙʝʞʦʤ [8]. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʦʪʨʘʩʣʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʟ-

ʛʦʪʦʚʣʝʥʠʠ ʩʚʦʝʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ-

ʦʙʨʝʪʝʥʥʳʡ ʦʧʳʪ, ʥʘʨʘʙʦʪʢʠ ʠ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʂʆ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʦʜʝʡʩʪʚʠʝ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʩʫʣʴʪʘʮʠʡ ʚ ʯʘʩʪʠ ʚʦʧʨʦʩʦʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ. 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʦʙʝʩʧʝʯʝʥʠʝ ʚʝʨʬʠ ʢʦʥʩʪʨʫʢʪʦʨ-

ʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʩ ʤʠʥʠʤʫʤʦʤ ʧʨʘʚʦʢ ʠ ʢʦʨʨʝʢʪʠʨʦʚʦʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʝʭ-

ʤʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ʂʆ, ʚ ʩʠʣʫ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʝʢʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʝ ʤʦʛʫʪ ʩʪʦʷʪʴ 

ʚ ʩʪʦʨʦʥʝ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʙʦʣʝʝ ʪʦʛʦ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʧʦʚʳʰʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ 

ʨʘʟʚʠʪʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʂʆ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ: 

ï ʨʘʟʨʘʙʦʪʢʘ (ʠʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ) ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦ ʂʆ; 

ï ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʂʆ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʨʘʩʯʝʪʦʚ ʠ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ ʂʆ (ʜʘʣʝʝ ï ʇʨʘʚʠʣ);  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ IV. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ï ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʩʫ-

ʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʚʝʨʬʴʶ ʠ ʂʆ ʧʫʪʝʤ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʂʆ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʋʤʝʩʪʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʚʩʝ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʫʞʝ ʦʩʚʦʝʥʳ 

ʚʝʜʫʱʠʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʂʆ. ʂ ʧʨʠʤʝʨʫ, DNV Software (ʜʦʯʝʨʥʷʷ ʢʦʤʧʘʥʠʷ ʂʆ 

DNV GL) ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʤʠʨʦʚʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʭʚʘ-

ʪʳʚʘʶʱʝʛʦ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʤʦʨʩʢʠʭ ʦʙʲʝʢʪʦʚ ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʥʝʩʝʥʠʷ 

ʜʘʥʥʳʭ ʦ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʠ ʨʝʤʦʥʪʘʭ ʜʦ ʜʝʤʦʥʪʘʞʘ ʠ ʚʳʚʦʜʘ ʩʫʜʦʚ ʠʟ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ. ʀʣʠ ʗʧʦʥʩʢʦʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ (ClassNK) ʥʘ ʙʘʟʝ ʩʠʩʪʝʤʳ 

PrimeShip (ʥʘʙʦʨ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʝʨʚʠʩʦʚ) ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʢʦʤʧʣʝʢʩ ʫʩʣʫʛ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢ-

ʪʦʚ ʩʫʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʤʧʣʝʢʩ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʨʘʚʠʣ. 

ʈʄʈʉ ʠ NAPA (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ) ʦʙʲʷʚʠʣʠ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʈʄʈʉ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ NAPA ʜʣʷ ʦʮʝʥʢʠ ʠ ʦʜʦʙʨʝʥʠʷ ʨʘʩʯʝʪʦʚ, ʘ ʪʘʢ-

ʞʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʚʝʥʮʠʡ ʧʨʦʝʢ-

ʪʦʚ ʩʫʜʦʚ [9]. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ. ʆʜʥʠʤ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʂʆ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʬʦʨʤʠʨʫʶʱʘʷ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʇʨʘʚʠʣ. ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʂʆ ʧʨʠʚʣʝʢʘʶʪʩʷ ʚʝʜʫʱʠʝ ʫʯʝʥʳʝ ʦʪʨʘʩʣʠ, 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʫʯʝʙʥʳʭ, ʧʨʦ-

ʝʢʪʥʳʭ, ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʩʫʜʦʨʝʤʦʥʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʂʆ ʦʙʣʘʜʘʶʪ ʦʙʰʠʨʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʤʦʥʪ, ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʩʫʜʥʘ, ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʝʬʝʢʪʘʮʠʷʭ, ʧʦʚʨʝʞʜʝʥʠʷʭ ʠ ʧʨʦʚʝʜʝʥʥʳʭ ʨʝ-

ʤʦʥʪʘʭ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʝʜʤʝʪ çʧʨʦʙʣʝʤʥʳʭè ʠ çʫʟʢʠʭè ʤʝʩʪ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ ʥʦʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʦʮʝʥʢʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʫʜʥʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʈʝʟʁʤʠʨʫʷ ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. ʈʦʣʴʶ ʂʆ ʩʝʛʦʜʥʷ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ (ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ), ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʚʘʥʠʷ ʩʫʜʦʚ, ʦʭʨʘʥʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʧʘʩʩʘʞʠʨʦʚ, ʵʢʠʧʘʞʘ, ʩʦ-

ʭʨʘʥʥʦʩʪʠ ʧʝʨʝʚʦʟʠʤʳʭ ʥʘ ʩʫʜʘʭ ʛʨʫʟʦʚ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʩʫʜʦʚ, ʥʦ ʠ 

ʦʢʘʟʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʭ ʇʨʘʚʠʣʘʤʠ.  

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʫʤʝʩʪʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʈʈʈ ʚ ʯʘʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʨʦʩʩʠʡʩʢʠʝ ʩʫʜʦʭʦʜʥʳʝ ʢʦʤʧʘʥʠʠ ʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʥʝʩʪʠ ʩʚʦʶ ʣʝʧʪʫ ʚ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʫʜʦʩʪʨʦʝ-

ʥʠʷ. ʈʝʯʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʜʝʪ ʥʝ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʝʬʝʨʝʥʮʠʡ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʧʘʥʠʡ, ʘ ʦʙ ʫʯʝʪʝ ʚ ʩʚʦʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠ-

ʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʬʠʢʠ, ʩʦʩʪʦʷʥʠ ̫ʠ ʨʘʟʚʠʪʠ ̫ʦʪʨʘʩʣʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠ-

ʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʈʈ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʩʬʝʨʳ ʝʛʦ 

ʫʩʣʫʛ [10]. 

ʋʯʘʩʪʠʝ ʈʈʈ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʦʪʨʘʩʣʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʝʝ ʢʘʯʝʩʪʚʦ ʠ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʟʘ ʩʯʝʪ ʚʟʘʠʤʥʦʡ ʠʥʪʝʛʨʘ-

ʮʠʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʦʚ, ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʩʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʟʘʚʦʜʦʤ-

ʩʪʨʦʠʪʝʣʝʤ, ʧʨʦʝʢʪʘʥʪʦʤ ʠ ʂʆ. 



ɼ.ɸ. ɻʘʣʦʯʢʠʥ 
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ʂʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʫʩʧʝʰʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʦʪʝ-

ʯʝʩʪʚʝʥʥʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ ʙʫʜʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʪʴ ʦʪ ʫʯʘʩʪʠʷ ʈʈʈ ʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʦʪ ʨʘʩʰʠʨʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʈʈ ʚ 

ʩʬʝʨʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ:  

ï ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ, ʧʨʦʚʝʜʝʥʠ ̫

ʣʝʢʮʠʡ, ʢʫʨʩʦʚ, ʩʝʤʠʥʘʨʦʚ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʨʘʩʣʠ. ɺ ʨʘʤ-

ʢʘʭ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʪʝʤʳ: ʦʧʠʩʘʥʠʝ ʠ ʨʘʟʲʷʩʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ, ʥʦʨʤʘʪʠʚʥʦïʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʈʈʈ ʠ ʜʨʫʛʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʫʁ  ʠʩʧʦʣʴʟʫʝʪ ʈʈʈ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʧʨʠʥʮʠʧ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚʠʜʳ ʠ ʧʦʨʷʜʦʢ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʈʈʈ; 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʩʪʨʦʡʢʦʡ, ʨʝʤʦʥʪʦʤ, ʤʦʜʝʨʥʠ-

ʟʘʮʠʝʡ ʩʫʜʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʤʫ; ʘʥʘʣʠʟ ʧʦ-

ʚʨʝʞʜʝʥʠʡ ʠ ʦʪʢʘʟʦʚ ʵʣʝʤʝʥʪʦʚ ʩʫʜʥʘ; 

ï ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʩʘʣʪʠʥʛʘ ʚ ʦʪʥʦʰʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʠʟʛʦʪʦʚʣʝʥʠʠ, ʨʝʤʦʥʪʝ, ʩʝʨʚʠʩʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʠʟʜʝʣʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʠʤʝʥʥʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʩʫʣʴʪʘʮʠʡ ʠ ʦʢʘʟʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥr ʭ ʫʩʣʫʛ ʚ ʯʘʩʪʠ ʚʦʧʨʦʩʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ; 

ï ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʳʧʦʣʥʝʥʠʶ ʨʘʩʯʝʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠ ʧʨʦʚʝʨʦʢ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʇʨʘʚʠʣ ʨʘʩʯʝʪʦʚ; 

ï ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʵʢʩʧʝʨʪʠʟ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʩʢʣʶʟʠʚʥʳʭ ʠʟʜʝʣʠʡ ʠ ʠʟʜʝʣʠʡ ʥʝ-

ʦʙʳʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʫʩʣʫʛ 

ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʫʜʘʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʨʘʤ-

ʢʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʤʝʪ çʧʨʦʙʣʝʤʥʳʭè ʠ çʫʟʢʠʭè ʤʝʩʪ ʜʣʷ 

ʫʯʝʪʘ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʥʦʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʦʮʝʥʢʝ ʠ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʫʜʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʳʭ ʈʈʈ ʫʩʣʫʛ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʢʘʟʘʥ-

ʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʢʦʤʧʣʝʢʩʥʦ ʚ ʚʠʜʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʦʜ-

ʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʤʢʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʩʫʜʥʘ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʧʫʩ ʩʫʜʥʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ, ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ, ʚʦʣʥʝʥʠʠ, 

ʚʦʣʥʦʚʘʷ ʚʠʙʨʘʮʠʷ, ʇʨʘʚʠʣʘ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ 

 

ʇʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʇʨʘʚʠʣʘʭ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ, ʧʦ ʚʳʯʠʩ-

ʣʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʬʦʨʤʫʣʝ ʇʨʘʚʠʣ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʚʦʣʥʦʚʦʡ ʚʠʙ-

ʨʘʮʠʠ, ʚʳʯʠʩʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʢʦʨʨʝʢʪʥʦ. ɼʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʪʦʯʥʝʥʠʶ 

ʚʳʯʠʩʣʝʥʠʷ ʜʘʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

 

ɺ ʨʘʙʦʪʝ [1] ʙʳʣʠ ʚʳʩʢʘʟʘʥʳ ʟʘʤʝʯʘʥʠʷ ʧʦ ʫʯʝʪʫ ʚʠʙʨʘʮʠʠ ʥʘ ʚʦʣʥʝʥʠʠ ʧʨʠ ʚʳ-

ʯʠʩʣʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ɼɺʄ  ʩʫʜʥʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʣʘʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ [2]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʦʣʥʦʚʦʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʇʨʘʚʠʣʘʭ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ 

)ʋɺʨ
ɼɺ

( MMkʄ +°= , (1) 

ʛʜʝ ʨk  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʚʦʣʥʦʚʦʡ ʚʠʙʨʘʮʠʠ ʢʦʨʧʫʩʘ 
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ʀʟ ʬʦʨʤʫʣʳ (2) ʚʠʜʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ kp ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʦʪʥʦʰʝʥʠʷ ʢʘʞʫ-

ʱʝʡʩʷ ʯʘʩʪʦʪʳ ʚʦʣʥʝʥʠʷ ʢ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʧʝʨʚʦʛʦ ʪʦ-

ʥʘ sw /ʢ  ʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ km. ʂʘʞʫʱʘʷʩʷ ʯʘʩʪʦʪʘ ʚʦʣʥʝʥʠʷ wʢ ʟʘ-

ʚʠʩʠʪ ʦʪ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʚʦʣʥʝʥʠʷ wʩʨ ʠ ʦʪ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʩʫʜʥʘ v. ɺ ʨʘʙʦʪʝ [1] ʧʨʝʜ-

ʣʦʞʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʝʩʢʦʣʴʢʦ ʫʪʦʯʥʷʶʱʠʝ ʬʦʨʤʫʣʳ ʇʨʘʚʠʣ [2] ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

wʩʨ ʠ v.  

ʂʦʵʬʬʠʮʠʝʥʪ kp ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʠʥʘʤʠʯʥʦʩʪʠ ʢʦʨʧʫʩʘ 

ʩʫʜʥʘ, ʧʨʝʜʩʪʘʚʣʷʝʤʦʛʦ ʢʘʢ ʩʠʩʪʝʤʫ ʩ ʦʜʥʦʡ ʩʪʝʧʝʥʴʶ ʩʚʦʙʦʜʳ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʚʝʥʩʪʚʘ wʢ = s ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ kp, ʢʦʪʦ-

ʨʳʡ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʪʦʣʴʢʦ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ km, ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ ʨʝʟʦ-

ʥʘʥʩ ʩʠʩʪʝʤʳ.  

ɺ ʇʨʘʚʠʣʘʭ ʈʝʛʠʩʪʨʘ ʧʨʠʚʦʜʷʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩ-

ʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʧʝʨʚʦʛʦ ʪʦʥʘ s, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʨʝʟʦʥʘʥʩʥʦʛʦ ʤʦ-

ʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʥʘ ʚ [1] 

32

ʢ
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ʨ 10)01.0()
3

2,1(648,0 -³w+d= L
T

B
TBI . (3) 

ɺʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʙʝʟʨʘʟʤʝʨʥʫʶ ʚʝʣʠʯʠʥʫ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ (ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ)  

4)01,0( L

I
i = , (4) 

ʢʦʪʦʨʳʡ ʧʦʥʘʜʦʙʠʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʨʝʟʦʥʘʥʩʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʥʘ ʚʦʣʥʝʥʠʠ, ʚ ʧʨʠʥʮʠʧʝ, ʚʦʟʤʦʞʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʜʚʫʤʝʨʥʦʛʦ ʨʝʛʫʣʷʨʥʦʛʦ ʚʦʣʥʝʥʠʷ (ʤʝʨʪʚʘʷ ʟʳʙʴ). ʆʜʥʘʢʦ ʚ ʚʦʜʦʝʤʘʭ, ʚ 

ʢʦʪʦʨʳʭ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʩʫʜʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʦʛʦ ʚʦʣʥʝ-

ʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɺʦʣʥʝʥʠʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʪʨʝʭʤʝʨʥʳʤ ʠ ʥʝʨʝʛʫʣʷʨʥʳʤ. 

ɺ ʩʧʝʢʪʨʝ ʪʘʢʦʛʦ ʚʦʣʥʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʘʨʤʦʥʠʢʠ ʨʘʟʥʦʡ ʯʘʩʪʦʪʳ, ʧʨʠ ʵʪʦʤ ʦʜʥʘ ʠʟ 

ʥʠʭ ʤʦʞʝʪ ʩʦʚʧʘʩʪʴ ʩ ʯʘʩʪʦʪʦʡ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʝʨʚʦʛʦ ʪʦʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʢʦʨʧʫʩ ʩʫʜʥʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʫʧʨʫʛʫʶ ʩʠʩʪʝʤʫ, ʥʘ ʢʦʪʦʨʫʶ ʚʦʟʜʝʡʩʪ-

ʚʫʝʪ ʥʝʨʝʛʫʣʷʨʥʦʝ ʪʨʝʭʤʝʨʥʦʝ ʚʦʣʥʝʥʠʝ. ʈʝʰʝʥʠʝ ʪʘʢʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʥʘʜʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʢʘʯʢʠ ʠ ʢʦʣʝ-

ʙʘʥʠʡ ʢʦʨʧʫʩʘ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʀ.ʀ. ʊʨʷʥʠʥʳʤ [3], [4].  

ɺ ʨʝʰʝʥʠʠ ʧʦ ʧʦʣʥʦʚʝʨʦʷʪʥʦʩʪʥʦʡ ʩʭʝʤʝ ʚʳʯʠʩʣʷʶʪʩʷ ʜʚʘ ʟʥʘʯʝʥʠʷ ʚʦʣʥʦʚʦʛʦ 

ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʤʠʜʝʣʝ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. ʆʜʥʦ ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʪʨʘʜʠ-

ʮʠʦʥʥʳʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʢʦʨʧʫʩ ʩʫʜʥʘ ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʞʝʩʪʢʦʝ ʪʝʣʦ. ʆʙʦʟʥʘ-

ʯʠʤ ʝʛʦ ʯʝʨʝʟ ɺɾʄ . ɼʨʫʛʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʘʝʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʚʝʣʠʯʠʥʳ ɺɾʄ  ʩ 

ʠʟʛʠʙʘʶʱʠʤ ʤʦʤʝʥʪʦʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʢʦʨʧʫʩʘ, ʢʘʢ 

ʫʧʨʫʛʦʡ ʙʘʣʢʠ ʥʘʛʨʫʟʢʦʡ, ʠʩʧʳʪʳʚʘʝʤʦʡ ʧʨʠ ʢʘʯʢʝ ʩʫʜʥʘ. ʅʘʟʦʚʝʤ ʵʪʫ ʚʝʣʠʯʠʥʫɺɻʄ

. ɿʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ɺɾʄ  ʠ ɺɻʄ  ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʀ.ʀ. ʊʨʷʥʠʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʠʤ ʘʣʛʦʨʠʪ-

ʤʦʤ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ ɺɻʄ  ʠ 
ɺɾʄ  ʜʘʝʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ IV. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʜʠʥʘʤʠʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʢʘʢ ʫʧʨʫʛʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʠʩʧʳʪʳʚʘʶʱʝʡ 

ʥʘʛʨʫʟʢʫ ʧʨʠ ʢʘʯʢʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʚʦʣʥʝʥʠʷ 

ɺɾ

ɺɻ
ɼ ʄ
ʄ

k = . (5) 

ɿʘʧʠʰʝʤ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 
ɼk ʠ ʨk ʚ ʚʠʜʝ 

pɼ kk Öy= . (6) 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ y ʥʝʦʙʭʦʜʠʤʦ ʩ ʧʦʤʦʱʴʶ ʫʧʦʤʷʥʫʪʦʡ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʕɺʄ ʚʳʯʠʩʣʠʪʴ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʫʜʥʘ ʟʥʘʯʝʥʠʷ ɺɻʄ  ʠ
ɺɾʄ , ʟʘʪʝʤ ʧʦ (5) ʥʘʡ-

ʪʠ ʢʦʵʬʬʠʮʠʝʥʪ 
ɼk . ʇʦ ʬʦʨʤʫʣʘʤ ʇʨʘʚʠʣ [2], ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʤ ʩʦʛʣʘʩʥʦ ʧʨʝʜ-

ʣʦʞʝʥʠʷʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʚ [1], ʚʳʯʠʩʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʨk . 

ɺ ʨʘʙʦʪʝ [1] ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʩʫ-

ʜʦʚ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʫʥʢʮʠʠ )/( swy ʢ  ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ ʜʣʷ ʵʪʠʭ ʩʫʜʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝʢʫʶ ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʚʩʝʭ ʩʫʜʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʘ-

ʜʦ ʚʳʧʦʣʥʠʪʴ ʯʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʩʫʜʦʚ ʨʘʟʥʳʭ ʜʣʠʥ ʠ ʢʣʘʩʩʦʚ ʧʨʠ ʠʟʤʝʥʝ-

ʥʠʠ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ.  

ɼʣʷ ʟʘʜʘʥʠʷ ʠʥʪʝʨʚʘʣʘ ʠʟʤʝʥʝʥʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʦʣʝʟʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʩʫʜʘ-ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʜʣʷ ʩʫʜʦʚ ʢʣʘʩʩʘ çʄè 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,19ï2,34; ʜʣʷ ʩʫʜʦʚ ʢʣʘʩʩʘ çʆè ï ʚ ʧʨʝʜʝʣʘʭ 0,765ï2,85; ʜʣʷ 

ʩʫʜʦʚ ʢʣʘʩʩʘ çʈè ï ʚ ʧʨʝʜʝʣʘʭ 0,493ï0,812. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʚ-ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʊʠʧ 

ʩʫʜʥʘ 

ʂʣʘʩʩ 

ʩʫʜʥʘ 

ʅʦʤʝʨ 

ʧʨʦʝʢʪʘ 
L, ʤ L/B 

B/T s, ʩ-1 

i ɺ 

ʛʨʫʟʫ 

ʇʦʨʦʞ-

ʥʝʤ 

ɺ 

ʛʨʫʟʫ 

ʇʦʨʦʞ-

ʥʝʤ 

ʉ
ʫ
ʭ
ʦ
ʛ
ʨ
ʫ
ʟ
ʥ
ʳ
ʡ
 
ʪ
/
ʭ

 

çʄè 
791 110,2 8,48 3,94 5,42 5,59 6,04 1,78 

1743 105,0 7,09 5,02 6,95 5,16 5,57 1,81 

çʆè 

1565 135,0 8,18 4,71 8,00 3,39 3,80 1,03 

507ɹ 135,0 8,18 4,71 10,18 3,19 3,75 0,912 

576 90,0 6,92 4,56 8,67 6,57 7,55 2,32 

936 83,7 7,61 4,58 11,58 6,23 7,59 1,51 

765ɸ 62,0 6,74 4,97 14,15 8,30 10,4 1,89 

ʈ25 85,0 6,80 6,10 14,04 4,57 5,28 0,946 

573 75,0 6,82 4,89 8,40 5,29 6,06 1,03 

çʈè 2036 85,0 6,80 6,94 14,37 4,38 4,92 0,812 

ʊ
ʝ
ʧ
ʣ
ʦ
ʭ
ʦ
ʜ

 

ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʢ
ʘ

 

çʄè 759 63,0 6,30 5,68 9,80 9,13 10,3 2,34 

çʆè 

81110 78,0 5,20 9,38 20,80 3,59 4,02 0,765 

559ɹ 79,9 5,33 8,78 15,62 4,69 5,15 1,20 

ʈ97 90,0 6,00 5,45 13,51 3,53 4,15 0,843 

900 113,0 7,06 5,00 7,11 3,47 3,85 0,952 

çʈè ʈ86ɸ 78,0 5,20 10,70 18,29 3,54 3,86 0,719 

ʉ
ʫ
ʭ
ʦ
ʛ
ʨ
ʫ
ʟ
ʥ
ʘ
ʷ

 

ʙ
ʘ
ʨ
ʞ
ʘ

 

çʆè 

ʈ79 96,4 6,89 3,78 21,88 5,01 6,96 1,86 

ʈ137 75,4 5,38 7,00 28,56 6,12 7,31 2,22 

4410 113,4 8,10 3,78 25,45 3,96 5,52 1,20 

1787 97,2 6,94 4,00 29,17 3,94 5,45 1,14 

ʈ29 85,0 5,15 5,50 33,67 4,18 5,56 1,53 

461ɹ 84,6 6,04 4,38 30,43 5,83 8,13 2,26 

567 75,0 5,77 5,20 33,33 3,83 4,92 0,774 

ʈ89 62,3 4,45 9,40 51,85 4,74 5,69 1,21 



ʉ.ʅ. ɻʠʨʠʥ, ɸ.ʄ. ʌʨʦʣʦʚ 

ʋʯʝʪ ʚʣʠʷʥʠʷ ʚʦʣʥʦʚʦʡ ʚʠʙʨʘʮʠʠ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ » 
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ʊʠʧ 

ʩʫʜʥʘ 

ʂʣʘʩʩ 

ʩʫʜʥʘ 

ʅʦʤʝʨ 

ʧʨʦʝʢʪʘ 
L, ʤ L/B 

B/T s, ʩ-1 

i ɺ 

ʛʨʫʟʫ 

ʇʦʨʦʞ-

ʥʝʤ 

ɺ 

ʛʨʫʟʫ 

ʇʦʨʦʞ-

ʥʝʤ 

ʊ
ʘ
ʥ
ʢ
ʝ
ʨ

 
çʄè 

558 128,6 7,81 4,69 10,06 3,67 4,26 1,19 

1577 128,6 7,79 4,56 8,25 3,69 4,20 1,21 

ʈ77 105,0 7,09 5,92 8,46 4,83 5,21 1,47 

çʆè 

587 107,5 8,02 4,01 9,24 5,57 6,76 1,99 

576ʊ 107,2 8,25 4,11 8,07 4,88 5,68 1,40 

1754ɹ 86,1 6,89 5,32 14,04 4,97 6,02 1,10 

866 62,0 6,74 4,84 12,78 7,55 9,35 1,97 

ʈ43 113,0 4,18 6,75 48,2 3,68 4,71 2,85 

çʈè 
1754 85,0 6,80 6,31 18,38 3,53 4,29 0,557 

ʈ27 110,0 5,50 7,69 71,4 2,09 2,66 0,493 

 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ y ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʠʤ ʜʠʘʧʘʟʦʥʳ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩ çʃè. ɺ ʢʣʘʩʩʝ çʄè 

ʧʨʠʤʝʤ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ i = 0,78ï3,00; ʚ ʢʣʘʩʩʝ 

çʆè i = 0,52ï3,00; ʚ ʢʣʘʩʩʝ çʈè ʠ çʃè i = 0,33ï1,22. 

ɺʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ y ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʩʫʜʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʚ ʨʘʟʤʝʨʥʦʛʦ ʨʷʜʘ 

L, ʤ B, ʤ Tʛʨ, ʤ 
ʛʨd  Dʛʨ, ʪ Tʧʦʨ, ʤ 

ʧʦʨd  Dʧʦʨ, ʪ b vʪʚ, ʢʤ/ʯʘʩ 

140 15,5 3,50 0,90 6835 1,50 0,80 2604 0,90 20 

120 13,3 3,32 0,85 4504 1,50 0,80 1916 0,90 20 

100 12,0 3,20 0,85 3264 1,20 0,80 1152 0,85 18 

80 12,0 3,00 0,80 2304 1,00 0,75 720 0,85 18 

 

ɺ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʦʙʦʟʥʘʯʝʥʦ: 

L, B ï ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

sï ʩʦʙʩʪʚʝʥʥʘʷ ʢʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʢʦʨʧʫʩʘ ʧʝʨʚʦʛʦ ʪʦʥʘ; 

i ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʨʧʫʩʘ ʥʘ ʤʠʜʝʣʝ; 

Tʛʨ, Tʧʦʨ ï ʩʨʝʜʥʠʝ ʦʩʘʜʢʠ ʚ ʛʨʫʟʫ ʠ ʧʦʨʦʞʥʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

Dʛʨ, Dʧʦʨ ï ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʚ ʛʨʫʟʫ ʠ ʧʦʨʦʞʥʝʤ; 

ʛʨd , ʧʦʨd  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʚ ʛʨʫʟʫ ʠ ʧʦʨʦʞʥʝʤ; 

b ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʧʦʛʨʫʞʝʥʥʦʛʦ ʰʧʘʥʛʦʫʪʘ; 

vʪʚ ï ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ ʥʘ ʪʠʭʦʡ ʚʦʜʝ. 
 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʫʜʦʚ ʜʣʠʥʦʡ ʤʝʥʝʝ 80 ʤ ʣʠʰʝʥʦ ʩʤʳʩʣʘ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʥʠʭ ʨʝʘʣʴ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʳʰʝ ʨʝʟʦʥʘʥʩʥʦʛʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʵʬʬʠʮʠʝʥʪ y º 1,0. 

ɼʣʷ ʩʫʜʦʚ ʢʣʘʩʩʦʚ çʃè, çʈè, çʆè, çʄè, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣ. 2, ʚʳʧʦʣʥʝʥʳ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ y ʧʨʠ ʚʘʨʠʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʦ-

ʤʝʥʪʘ ʠʥʝʨʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʜʠʘʧʘʟʦʥʦʚ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʧʨʠʤʝʨʘ ʟʥʘʯʝʥʠʷ ʚʳʯʠʩʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ 

ʩʫʜʥʘ ʜʣʠʥʦʡ 140 ʤ ʚ ʢʣʘʩʩʝ çʈè ʧʨʠ ʦʩʘʜʢʝ 1,50 ʤ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʪʦʯʢʘʤʠ ʧʦʢʘʟʘʥʳ ʚʳʯʠʩʣʝʥʥʳʝ ʫʢʘʟʘʥʥʳʤ ʦʙʨʘʟʦʤ ʢʦʵʬʬʠʮʠʝʥʪʳ 

y. ʊʘʤ ʞʝ ʧʦʢʘʟʘʥʳ ʧʨʝʜʣʦʞʝʥʥʳʝ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʢʨʠʚʳʝ ʜʣʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʯʠʩ-

ʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ IV. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 111 

ʊʘʙʣʠʮʘ 3 

ʇʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ y ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ 

 ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʨʧʫʩʘ 

I, ʤ4 
i sw /ʢ  

ɼk  
ʨk  y 

1,3 0,338 1,00 3,09 10,7 0,29 

1,5 0,390 0,93 2,65 6,24 0,42 

2,0 0,520 0,80 1,88 2,80 0,67 

2,5 0,650 0,72 1,46 2,07 0,71 

3,0 0,781 0,66 1,38 1,76 0,78 

4,0 1,04 0,57 1,15 1,48 0,78 

 

ʆʙʳʯʥʦ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʬʦʨʤʫʣʳ ʧʦʣʫʯʘʶʪ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜ-

ʨʘʪʦʚ, ʦʜʥʘʢʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩ ʦʰʠʙʢʦʡ ʚ ʙʝʟʦʧʘʩʥʫʶ ʩʪʦʨʦʥʫ ʜʣʷ ʜʠʘʧʘʟʦʥʘ 

0,1/0 ¢¢ swʢ  ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʛʠʙʘʶʱʘʷ ʢʨʠʚʘʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʚʝʨʭ-

ʥʶʶ ʛʨʘʥʠʮʫ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ y 

])(3,1cos[ 2

s

w
y ʢ= . (7) 

ɿʥʘʯʝʥʠʷ 41,/ʢ >sw  ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʯʝʥʴ ʛʠʙʢʠʤ ʩʫʜʘʤ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ 

ʚʩʪʨʝʯʘʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʝʬʪʝʥʘʣʠʚʥʦʡ ʙʘʨʞʝ ʧʨ. ʈ27, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 1, ʟʥʘʯʝʥʠʝ 41,/ʢ =sw ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ i = 0,310, ʯʪʦ ʤʝʥʴ-

ʰʝ ʟʥʘʯʝʥʠʷ i = 0,493, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʪʘʙʣʠʮʝ 1. 

ɼʣʷ ʜʠʘʧʘʟʦʥʘ 4,1/0,1 ¢< swʢ  ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝ 

9011672 ʢ ,, -
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ʈʠʩ. 1. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ y, ʚʳʯʠʩʣʝʥʥʳʝ ʜʣʷ ʩʫʜʦʚ,  

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 

ʂʦʵʬʬʠʮʠʝʥʪ ʨk ʩ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ y ʙʫʜʝʪ ʨʘʚʝʥ 



ʉ.ʅ. ɻʠʨʠʥ, ɸ.ʄ. ʌʨʦʣʦʚ 

ʋʯʝʪ ʚʣʠʷʥʠʷ ʚʦʣʥʦʚʦʡ ʚʠʙʨʘʮʠʠ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ » 

 112 

]

)2()1(

)/(
1

2ʢ2

2

2

ʢ

2

ʢ
ʨ [

s

w
+

s

w
-

sw
+

m

y=

k

k . (9) 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤʫʣʳ (9) ʜʣʷ ʩʫʜʥʘ ʧʨʦʝʢʪʘ ʈ27. ʂʘʢ ʚʠʜʥʦ 

ʠʟ ʪʘʙʣʠʮʳ 1, ʩʫʜʥʦ ʠʤʝʝʪ ʚ ʛʨʫʟʫ ʯʘʩʪʦʪʫ ʩʦʙʩʪʚʝʥʥʳʭ ʠʟʛʠʙʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝ-

ʙʘʥʠʡ ʧʝʨʚʦʛʦ ʪʦʥʘ 109,2 -=s ʩ . 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ [2] ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

)0077,0047,01(612,00 2s-s-=mk . (10) 

ʇʦʜʩʪʘʚʣʷʷ ʩʶʜʘ ʟʥʘʯʝʥʠʝ109,2 -=s ʩ, ʧʦʣʫʯʠʤ 053,0=mk . ʊʦʛʜʘ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (2) ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʟʦʥʘʥʩʥʦʛʦ ʤʦʤʝʥʪʘ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ ʧʨʘʚʠʣʘʤ 

ʙʫʜʝʪ ʨʘʚʝʥ pk =10,4. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ (7), (8) ʧʨʠ ʢw=s  ʠʤʝʝʤ y = 0,27, 

ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʟʦʥʘʥʩʥʦʛʦ ʤʦʤʝʥʪʘ ʧʦ ʬʦʨʤʫʣʝ (9) pk = 2,82. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ )/( ʢʨ sw=fk  ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʫʜʥʘ. 

ʀʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ y ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠ-

ʞʘʝʪ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨk , ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʝ ʨʝʟʦʥʘʥʩʘ. 

 

 

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ )/( ʢʨ sw=fk  ʜʣʷ ʩʫʜʥʘ ʧʨ. ʈ27 
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TAKING INTO ACCOUNT THE INFLUENCE  

OF THE WAVE VIBRATIO N INLAND NAVIGATION VESSELS  

IN THE CALCULATION O F THE ADDITIONAL  

WAVE BENDING MOMENT  

S.N. Girin, A.M. Frolov 

Key words: the hull of an inland vessel, the bending moment, the swell, the wave vibration, 

the Rules of the River Register 

 

The analysis of the requirements stated in Rules of the River Register for calculation of the 

additional wave bending moment of inland vessels is provided in this article. It is shown that 

the coefficient in a formula of the Rules considering influence of wave vibration is calculated 

insufficiently correctly. The recommendations about specification of calculation of this coef-

ficient are made. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 12.04.2016 ʛ. 
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ʆ.ʂ. ɿʷʙʣʦʚ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʖ.ɸ. ʂʦʯʥʝʚ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʈɸɿʈɸɹʆʊʂɸ ʊʀʇʆɺʓʍ ʆɹʆɹʑɽʅʅʓʍ ʄʆɼɽʃɽʁ 

ʊɽʍʅʆʃʆɻʀʀ ʈɽʄʆʅʊɸ ʉʋɼʆɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʬʝʢʪʘʮʠʷ, ʨʘʩʪʷʞʢʘ, ʥʘʨʫʞʥʘʷ ʦʙʰʠʚʢʘ, ʪʠʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʙʦʙʱʸʥʥʳʝ ʤʦʜʝʣʠ, ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʥʳʡ ʰʘʙʣʦʥ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʫʜʦʨʝʤʦʥʪʝ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʦʪʧʫʩʢʥʫʶ ʩʪʦʠʤʦʩʪʴ ʨʝ-

ʤʦʥʪʘ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʪʠʧʦʚʳʝ ʦʙʦʙʱʸʥʥʳʝ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʠ ʨʝʤʦʥʪʘ, ʨʝʘʣʠʟʫʝ-

ʤʳʝ ʚ ʩʪʨʫʢʪʫʨʝ MS Excel, ʦʧʠʩʳʚʘʶʪ ʪʠʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʝʤʦʥʪʘ 

ʦʩʥʦʚʥʳʭ ʜʝʬʝʢʪʦʚ ʢʦʨʧʫʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʜʝʨʞʘʪ ʙʘʟʫ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʉʊʆ ʠ 

ʩʦʩʪʘʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ. 

 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʧʝʨʝʜ ʩʫʜʦʨʝʤʦʥʪʥʳʤ ʟʘʚʦʜʦʤ ʚʩʪʘʸʪ ʚʦʧʨʦʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʭ ʩʪʦʠʤʦʩʪʠ. ʆʮʝʥʢʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʳʭ ʨʘʙʦʪ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʪʦʠʤʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʝʤʦʥʪʘ, ʠ ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ ʟʘʚʦʜʘ, ʠ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʫʣʴʪʫʨʦʡ ʪʨʫʜʘ, ʧʨʠʤʝʥʷʝʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʉʊʆ ʠ ʪ.ʧ., ʯʪʦ ʚ ʠʪʦʛʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʝʜʝʥʦ ʢ ʦʮʝʥʢʝ ʪʨʫʜʦʸʤʢʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʦ ʩʫʜʦʨʝʤʦʥʪʫ. 



ʆ.ʂ. ɿʷʙʣʦʚ, ʖ.ɸ. ʂʦʯʥʝʚ 
ʈʘʟʨʘʙʦʪʢʘ ʪʠʧʦʚʳʭ ʦʙʦʙʱʝʥʥʳʭ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʤʦʥʪʘ ʩʫʜʦʚ 

 114 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʨʷʜʘ ʠʟʤʝʥʝʥʠʡ ʠ ʢʦʨʨʝʢʪʠʨʦʚʦʢ, ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʳʧʦʣʥʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʥʦ ʥʝ ʜʘʶʪ ʦʮʝʥʢʫ ʠʭ ʦʪʧʫʩʢ-

ʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʶ ʧʨʠʦʙʨʝʪʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ 

ʉɸʇʈ-ʊʇ ʝʱʸ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ (ɸʉʋʇ) ʜʣʷ ʨʘʩʯʸʪʘ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʠʣʠ ʨʘʩʩʯʠʪʘʪʴ ʠʭ ʚʨʫʯʥʫʶ. 

ʅʘ ʢʘʬʝʜʨʝ ʇʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʡʢʠ ʩʫʜʦʚ (ʇʠʊʇʉ) ʌɻɹʆʋ ɺʆ 

çɺɻʋɺʊè ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʨʝ-

ʤʦʥʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ɸʇʈɼ), ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʨʘʩʯʸʪ ʪʨʫʜʦʸʤʢʦ-

ʩʪʠ ʠ ʢʘʣʴʢʫʣʷʮʠʶ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ɻʣʘʚʥʘʷ ʢʥʦʧʦʯʥʘʷ ʬʦʨʤʘ ʂʦʤʧʣʝʢʩʘ, ʨʘʟʜʝʣʘ 

çɺʝʜʦʤʦʩʪʠ ʨʝʤʦʥʪʘè, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ʈʘʩʯʸʪʳ ʚ ʜʘʥʥʦʤ ʂʦʤʧʣʝʢʩʝ ʦʩʥʦʚʘʥʳ 

ʥʘ ʝʜʠʥʳʭ ʨʝʤʦʥʪʥʳʭ ʚʝʜʦʤʦʩʪʷʭ (ɽʈɺ) [1]. 

ɸʇʈɼ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʮʝʥʢʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʯʥʳʤʠ ʟʘʚʦʜʩʢʠʤʠ çʢʣʘʩʩʠ-

ʯʝʩʢʠʤʠè ʨʘʩʯʸʪʘʤʠ, ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʦʟʜʘʚʘʪʴ ʚʝʜʦʤʦʩʪʠ ʧʨʝʜʩʪʦʷʱʝʛʦ 

ʨʝʤʦʥʪʘ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʬʦʨʤʠʨʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ. ʀʭ ʦʪʩʫʪʩʪʚʠʝ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʦʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʮʝʣʠʢʦʤ ʟʘ-

ʚʠʩʠʪ ʦʪ ʦʧʳʪʘ ʠ ʫʤʝʥʠʷ ʤʘʩʪʝʨʘ ʠ ʨʘʙʦʯʠʭ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʬʘʢʪʠʯʝʩʢʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʟʥʘʥʠʷʤʠ ʪʝʭʥʦʣʦʛʘ.  

ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʫʜʦʨʝʤʦʥʪʘ, ʘ ʠʤʝʥʥʦ ʝʸ ʚʪʦʨʦʛʦ ʙʣʦʢʘ ï ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ɸʇʊʇ), ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʪʠʧʦʚʳʭ ʦʙʦʙʱʸʥʥʳʭ ʤʦʜʝʣʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʨʝʤʦʥʪʘ ʩʫʜʦʚ (ʊʆʄʊ ʈ). 

 

 

ʈʠʩ. 1. ɻʣʘʚʥʘʷ ʢʥʦʧʦʯʥʘʷ ʬʦʨʤʘ ʢʦʤʧʣʝʢʩʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʨʝʤʦʥʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺʝʜʦʤʦʩʪʠ ʨʝʤʦʥʪʘ 

ʊʆʄʊ ʈ ï ʵʪʦ ʩʠʩʪʝʤʘ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʝʤʦʥʪʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʨʦʮʝʩʩʦʚ, ʧʝʨʝʯʥʷ ʩʨʝʜʩʪʚ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ IV. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʦʩʥʦʚʥʳʭ ʨʘʩʯʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʤʥʦ-

ʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʨʘʞʘʶʱʘʷ ʧʦʯʪʠ ʚʩʝʚʦʟʤʦʞʥʳʝ ʩʠʪʫʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [2]. 

ʉʪʨʫʢʪʫʨʘ ʊʆʄʊ ʈ ï ʵʪʦ ʥʘʙʦʨ ʨʘʙʦʪ, ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʨʘʩʯʝʪ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʪʨʫʜʦʝʤʢʦʩʪʠ, ʧʨʷʤʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦ-

ʯʠʭ ʠ ʦʪʧʫʩʢʥʦʡ ʩʪʦʠʤʦʩʪʠ ʨʝʤʦʥʪʘ), ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ. 

ʇʦʩʢʦʣʴʢʫ ʊʆʄʊ ʈ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʨʝʤʦʥʪʘ (ʊʊʇʈ), ʪʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʚʥʳʤ ʢʦʣʠʯʝʩʪʚʫ 

ʊʊʇʈ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʮʠʡ ʚ ʜʘʥʥʳʭ ʊʇ ʧʦʚʪʦʨʷʶʪʩʷ ʠʟ ʧʨʦʮʝʩʩʘ ʚ ʧʨʦ-

ʮʝʩʩ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʲʝʜʠʥʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ:  

ï ʩʤʝʥʘ ʣʠʩʪʦʚ ʦʙʰʠʚʢʠ; 

ï ʧʨʘʚʢʘ ʦʙʰʠʚʢʠ ʚʤʷʪʠʥʳ ʩ ʟʘʤʝʥʦʡ ʠ ʧʨʘʚʢʦʡ ʥʘʙʦʨʘ; 

ï ʟʘʤʝʥʘ ʦʙʰʠʚʢʠ ʚʤʷʪʠʥʳ ʩ ʟʘʤʝʥʦʡ ʠ ʧʨʘʚʢʦʡ ʥʘʙʦʨʘ; 

ï ʧʨʘʚʢʘ ʙʫʭʪʠʥ ʠ ʛʦʬʨʠʨʦʚʦʢ ʩ ʥʘʛʨʝʚʦʤ ʠ ʫʩʠʣʠʷʤʠ; 

ï ʟʘʤʝʥʘ ʦʙʰʠʚʢʠ ʚ ʨʘʡʦʥʝ ʙʫʭʪʠʥʳ, ʛʦʬʨʠʨʦʚʢʠ, ʮʝʤʝʥʪʥʦʡ ʟʘʜʝʣʢʠ, ʜʫʙʣʠʨʫʶ-

ʱʝʛʦ ʣʠʩʪʘ, ʧʨʦʙʦʠʥʳ; 

ï ʫʩʪʨʘʥʝʥʠʝ ʪʨʝʱʠʥʳ ʚ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʝ. 

ɼʘʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʨʘʩʯʝʪʳ ʠ ʜʘʣʴʥʝʡʰʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

ʊʘʙʣʠʮʘ 1 

ʊʠʧʦʚʘʷ ʦʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʠ ʨʝʤʦʥʪʘ 

 
 

ʊʨʫʜʦʸʤʢʦʩʪʴ ʨʘʙʦʪʳ ʊʆʄʊ ʈ ʧʦ ʢʘʞʜʦʡ j-ʡ ʦʧʝʨʘʮʠʠ i-ʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʯʝʣ.Āʯ: 

),,(A SBLf
ijij

= , 

ʛʜʝ SBL ,,  ï ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʪʦʣʱʠʥʘ ʨʝʤʦʥʪʠʨʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

ʆʙʱʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ i-ʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 



ʆ.ʂ. ɿʷʙʣʦʚ, ʖ.ɸ. ʂʦʯʥʝʚ 
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ʛʜʝ z ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʚ i-ʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ (ʚʢʣʶʯʘʷ ʨʘʙʦʪʳ, 

ʥʝ ʫʯʪʸʥʥʳʝ ʚ çʦʩʥʦʚʥʦʤ ʧʝʨʝʯʥʝè); 

Kʜʨ ï ʜʦʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʥʝ ʫʯʪʸʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʧʝʨʝʯʥʝ (ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0,05é0,17). 

 

ʆʙʱʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʝʤʦʥʪʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʯʝʣ.Āʯ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ä
=

=
N

i

i

1

AA , 

ʛʜʝ N ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝ-

ʤʦʥʪ ʢʦʨʧʫʩʘ (ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʘʥʷʝʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ). 

ʇʨʷʤʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ 

ä
=

=
m

p

ij
KKKC

m
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ɿ

1

ʧʧʥʪʨ1 , 

ʛʜʝ m ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʚ ʟʚʝʥʝ, ʚʳʧʦʣʥʷʶʱʝʤ ʜʘʥʥʫʶ ʦʧʝʨʘʮʠʶ, ʯʝʣ.; 

C1 ï ʯʘʩʦʚʘʷ ʪʘʨʠʬʥʘʷ ʩʪʘʚʢʘ ʨʘʙʦʯʝʛʦ ʧʝʨʚʦʛʦ ʨʘʟʨʷʜʘ, ʨʫʙ./ʯʝʣ.; 

ʪʨK  ï ʪʘʨʠʬʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ p-ʛʦ ʯʣʝʥʘ ʟʚʝʥʘ; 

ʧʥK  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʨʘʙʦʪʢʠ ʥʦʨʤ ʚʨʝʤʝʥʠ; 

ʧK  ï ʧʦʷʩʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʆʪʧʫʩʢʥʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʫʯʸʪʦʤ ʧʨʷʤʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, 

ʩʪʦʠʤʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʢʣʘʜʥʳʭ ʠ ʧʨʦʯʠʭ ʨʘʩʭʦʜʦʚ. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʝʘʣʠʟʦʚʘʥʘ ʘʚʪʦʨʘʤʠ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʳʭ ʰʘʙʣʦʥʦʚ ʚ MS Excel.  

ʆʩʥʦʚʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʚʝʜʸʥʥʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʬʦʨ-

ʤʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʠʟ ʨʘʩʪʷʞʢʠ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʢ ʫʜʦʙʥʦʤʫ ʜʣʷ ʨʘʩʯʸʪʘ ʪʨʫʜʦʸʤ-

ʢʦʩʪʠ ʚʠʜʫ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʙʳʣʘ ʪʘʢʞʝ ʨʝʰʝʥʘ ʜʣʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʦʧʝʨʘʮʠʡ ʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʨʠʩ. 2). 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʨʘʩʪʷʞʢʘ ʥʘʨʫʞ-

ʥʦʡ ʦʙʰʠʚʢʠ, ʧʦʜʨʦʙʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʚʪʦʨʘʤʠ ʚ [3]. ʅʘ 

ʵʪʘʧʝ 1 ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʩʪʷʞʢʘ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʚ 

ʩʨʝʜʝ MS Excel ʩ ʚʥʝʩʝʥʠʝʤ ʚ ʷʯʝʡʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʨʝʜʝʣʸʥʥʳʤ ʣʠʩʪʘʤ, ʧʨʦ-

ʝʢʪʥʳʭ ʠ ʦʩʪʘʪʦʯʥʳʭ ʪʦʣʱʠʥ, ʘ ʪʘʢʞʝ ʩ ʫʢʘʟʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʜʝʬʝʢʪʦʚ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, 

ʪʘʢʠʭ ʢʘʢ ʚʤʷʪʠʥʘ, ʙʫʭʪʠʥʘ, ʧʦʚʨʝʞʜʝʥʠʝ, ʨʘʟʨʳʚ ʙʘʣʦʢ ʥʘʙʦʨʘ ʠʣʠ ʠʭ ʦʪʨʳʚ ʦʪ ʦʙ-

ʰʠʚʢʠ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʟʘʜʝʣʦʢ ʚʦʜʦʪʝʯʥʦʩʪʠ ʠ ʪ.ʜ.  

ʅʘ ʵʪʘʧʝ 2 ʬʦʨʤʠʨʫʝʪʩʷ ʣʠʩʪ ʨʘʩʯʸʪʘ ʦʩʪʘʪʦʯʥʳʭ ʪʦʣʱʠʥ ʠ ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʥʦʨʤʘ-

ʪʠʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʢʘʟʳʚʘʝʪʩʷ ʩʧʦʩʦʙ ʨʝʤʦʥʪʘ ʚʳʷʚʣʝʥʥʦʛʦ 

ʜʝʬʝʢʪʘ. 

ʕʪʘʧ 3 ʧʦ ʨʘʩʪʷʞʢʝ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʣʠʩʪ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ 

ʚʳʰʝ ʜʝʬʝʢʪʘʤʠ ʩ ʧʦʜʨʦʙʥʦʡ ʠʭ ʢʦʥʢʨʝʪʠʟʘʮʠʝʡ: ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʥʦʨʤʠʨʫʝ-

ʤʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʧʘʨʘʤʝʪʨʳ, ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʨʘʟʤʝʨʳ (ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʟʘʥʠʤʘʝʤʘʷ ʧʣʦʱʘʜʴé).  

ɼʘʣʝʝ (ʵʪʘʧ 4), ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʵʪʘʧʘʭ 2 ʠ 3 ʚʳʙʠʨʘʶʪʩʷ ʪʠ-

ʧʦʚʳʝ ʦʙʦʙʱʸʥʥʳʝ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʠ ʨʝʤʦʥʪʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʘʧʘ 4 ʬʦʨʤʠʨʫʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʰʘʙʣʦʥʳ ʚ ʢʥʠʛʝ MS Excel ʜʣʷ 

ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʊʆʄʊ ʈ, ʚ ʢʦʪʦʨʳʭ, ʧʦ ʧʨʠʚʝʜʸʥʥʳʤ ʚʳʰʝ ʬʦʨʤʫʣʘʤ, ʨʘʩʩʯʠʪʳʚʘ-

ʶʪʩʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʠ ʧʨʷʤʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʝʤʦʥʪʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ.  
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ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʬʦʨʤʠʨʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʝʤʦʥʪʘ ʩ ʧʝʨʝʯʥʝʤ 

ʦʧʝʨʘʮʠʡ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʉʊʆ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ɸʉʇʈɼ ʠ ʊʆʄʊ ʈ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʦʙʱʝʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʩʫʜʦʨʝʤʦʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʥʘ ʙʘʟʝ ʧʨʦʜʫʢʪʦʚ Ascon. 

ʀʥʪʝʛʨʘʮʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ɸʉʇʈɼ ʠ ʊʆʄʊ ʈ ʩ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʙʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʬʫʥʢʮʠʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. ʉʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪʩʷ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ, ʘʜʘʧʪʘʮʠʠ ʢ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʠ ʪ.ʧ. ʀʥʪʝʛʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʝʤʦʥʪʘ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʝʤʦʥʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʦʢʨʘ-

ʪʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʩʨʦʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʫʜʦʚʦʡ 

ʪʝʭʥʠʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

[1] ɿʷʙʣʦʚ ʆ.ʂ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʫʜʦʨʝʤʦʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ / 

ʆ.ʂ. ɿʷʙʣʦʚ, ɽ.ɺ. ʌʫʥʪʠʢʦʚʘ // ɺʝʩʪʥʠʢ ɺɻɸɺʊ. ɺʳʧʫʩʢ 38. ï ʅ. ʅʦʚʛʦʨʦʜ: ʀʟʜ-ʚʦ çɺɻɸɺʊè, 

2014. ï ʉ. 45ï53. 

[2] ʂʫʣʠʢ ʖ.ɻ. ʄʘʣʦʦʪʭʦʜʥʳʝ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ: ʢʦʥʩʧʝʢʪ ʣʝʢʮʠʡ ʚ ʢʣʶʯʝ-

ʚʳʭ ʩʣʦʚʘʭ ʠ ʧʦʥʷʪʠʷʭ. ï ʅ. ʅʦʚʛʦʨʦʜ: ɺɻɸɺʊ, 2004. ï 74 ʩ. 

[3] ɿʷʙʣʦʚ ʆ.ʂ. ʀʥʪʝʛʨʘʮʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʨʝʤʦʥʪʘ ʚ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʨʝʤʦʥʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ / ʆ.ʂ. ɿʷʙʣʦʚ, ɽ.ɺ. ʌʫʥʪʠʢʦʚʘ, ʖ.ɸ. ʂʦʯʥʝʚ // 

ʊʨʫʜʳ 16-ʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʬʦʨʫʤʘ çɺʝʣʠʢʠʝ ʨʝʢʠ ï 2014è. ʄʘʪʝ-

ʨʠʘʣʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʘʩʧʠʨʘʥ-

ʪʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ çʇʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥ-

ʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʚ ʙʘʩʩʝʡʥʘʭ ʚʝʣʠʢʠʭ ʨʝʢè. ʊʦʤ 1. ï ʅ. ʅʦʚʛʦʨʦʜ: ʀʟʜ-ʚʦ ʌɻɹʆʋ ɺʆ 

çɺɻɸɺʊè, 2014. ï ʉ. 297ï300. 

THE DEVELOPMENT OF T YPICAL ENGINEERING  MODELS  

OF THE SHIPS' REPAIRING TECHNOLOGY  

O.K. Zyablov, Y.A. Kochnev 

Key words: fault detection, the stretching, the plating, typical engineering processes, typical 

generalized models, technology, electronic pattern. 

 

This article touches upon the use of modern computer technologies in ship repair can signifi-

cantly reduce the time for development of technological documentation, to improve the quali-

ty of work performed, and reduce the selling cost of the repair. The proposed typical general-

ized models of technology of repair implemented in the structure of MS Excel describe typi-

cal engineering processes of repair of major defects of hull structures. They also contain the 

database of the recommended means of technological equipment and composition of produc-

tion workers. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 04.07.2016 ʛ. 
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ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʧʨʠʝʤʘ ʙʘʣʣʘʩʪʘ ʠ (ʠʣʠ) ʟʘʛʨʫʟʢʠ ʩʫʜʥʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʚʦʣʥʦʚʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ (ɺʀʄ) ʥʘ ʚʦʣʥʝʥʠʠ. ɺʳʧʦʣʥʝʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ 

ʨʘʩʯʝʪʳ ʚʣʠʷʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʫʟʢʠ ʩʫʜʥʘ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʘʯʢʠ (ʇʂ) ʠ ʚʦʣʥʦʚʳʝ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʥʘ ʥʝʨʝʛʫʣʷʨʥʦʤ ʚʦʣʥʝʥʠʠ ʚ 

ʥʝʣʠʥʝʡʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. 

ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʣʣʘʩʪʘ ʠ (ʠʣʠ) ʟʘʛʨʫʟʢʠ, ʫʤʝʥʴʰʘʶʱʠʡ ʟʥʘʯʝ-

ʥʠʷ ʚʦʣʥʦʚʳʭ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʤʥʦʛʠʝ ʚʠʜʳ ʙʘʢʪʝʨʠʡ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʤʦʛʫʪ ʚʳʞʠʚʘʪʴ ʚ 

ʙʘʣʣʘʩʪʥʦʡ ʚʦʜʝ ʠ ʚ ʦʩʘʜʢʘʭ ʚ ʙʘʣʣʘʩʪʥʳʭ ʮʠʩʪʝʨʥʘʭ. ʇʦʩʣʝʜʫʶʱʠʡ ʩʙʨʦʩ ʙʘʣʣʘʩʪʥʦʡ 

ʚʦʜʳ ʠʣʠ ʦʩʘʜʢʦʚ ʚ ʘʢʚʘʪʦʨʠʷʭ ʧʦʨʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʨʝʜʥʳʭ 

ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʧʘʪʦʛʝʥʦʚ, ʥʘʥʝʩʪʠ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ, ʞʠʚʦʪʥʳʤ ʠ ʨʘʩʪʝʥʠ-

ʷʤ, ʤʦʨʩʢʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʍʦʪʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ ʧʝʨʝʥʦʩʘ ʦʨʛʘʥʠʟ-

ʤʦʚ ʠʟ ʦʜʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʪʜʝʣʝʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʚ ʜʨʫʛʫʶ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʙʨʦʩ ʙʘʣʣʘʩʪʘ ʩʫʜʦʚ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʙʘʣʣʘʩʪʘ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʦʢʝʘʥʦʚ. ʅʘʠʙʦʣʝʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʨʘʥʳ ʜʘʶʪ ʫʢʘʟʘʥʠʷ ʜʣʷ 

ʩʫʜʦʚ, ʚ ʦʪʥʦʰʝʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʙʘʣʣʘʩʪʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʚʤʝʩʪʝ ʩ ʧʨʦʩʴʙʦʡ ʦ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʝ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦ-

ʜʦʚ. 

ɽʩʣʠ ʥʝ ʧʨʠʥʷʪʴ ʥʝʢʦʪʦʨʳʭ ʤʝʨ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʙʘʣʣʘʩʪʥʳʝ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʝʛʦ ʢʦʨʧʫʩʝ ʥʘʧʨʷʞʝʥʠʡ, 

ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʦʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ, ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʫʭʫʜʰʝʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤʠ ʦʙʱʝʩʪʚʘʤʠ ʨʘʟʥʳʭ ʩʪʨʘʥ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦʙʳ ʢʘʞʜʦʝ ʩʫʜʥʦ 

ʙʳʣʦ ʩʥʘʙʞʝʥʦ ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʙʝʟʦʧʘʩʥʦʡ ʟʘʤʝʥʝ ʙʘʣʣʘʩʪʘ ʚ ʤʦʨʝ, ʚ ʢʦʪʦʨʦʤ ʜʦʣʞ-

ʥʳ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʫʢʘʟʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʥʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʫʜʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʟʘ ʠʣʠ ʙʘʣʣʘʩʪʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠ ʵʪʦʤ ʤʦʨʝʭʦʜʥʳʝ ʠ ʧʨʦʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʩʫʜʥʘ ʥʘ ʤʦʨʩʢʦʤ 

ʚʦʣʥʝʥʠʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʳʤ (ʜʦʧʫʩʢʘʝʤʳʤ) ʟʥʘʯʝʥʠʷʤ. 

ʅʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʢʦʨʧʫʩʝ ʩʫʜʥʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʝʨʝʟ ʩʫʤʤʘʨʥʳʝ ʠʟ-

ʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ (ʥʘ ʪʠʭʦʡ ʚʦʜʝ, ʚʦʣʥʦʚʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ï ʫʜʘʨʥʳʡ). ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ɺʀʄ ʦʧʨʝʜʝʣʷʶʪ ʩ ʫʯʝʪʦʤ ʩʠʣ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʚ ʪ.ʯ. ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʠ ʧʨʦʜʦʣʴʥʦʡ ʢʘʯʢʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɺʀʄ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʢʘ ʤʦʤʝʥʪʘ ʥʘ 

ʪʠʭʦʡ ʚʦʜʝ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʩʠʣ ʠʥʝʨʮʠʠ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʝ: ʧʨʠ ʧʝʨʝʛʠʙʘʶʱʝʤ 

ʤʦʤʝʥʪʝ ʥʘ ʪʠʭʦʡ ʚʦʜʝ ɺʀʄ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʨʠ ʧʨʦʛʠʙʘʶʱʝʤ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʠ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳ ʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 20ï30% ʦʪ ʚʦʣʥʦʚʦʛʦ ʤʦʤʝʥʪʘ [1, 2]. 



ʇ.ʇ. ʂʘʨʧʦʚ, ʄ.ɺ. ʂʠʪʘʝʚ, ʆ.ʕ. ʉʫʨʦʚ 
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ɺ ʨʘʙʦʪʝ [3] ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʝ ʩʠʣ ʠʥʝʨʮʠʠ ʧʨʠ ʢʘʯʢʝ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʝʩʠʤʤʝʪʨʠʯʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʛʨʫʟʢʠ ʤʘʩʩ ʩʫʜʥʘ ʧʦ ʜʣʠʥʝ 

ʚʦʟʤʦʞʥʦ ʫʤʝʥʴʰʝʥʠʝ ɺʀʄ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʣ ʠʥʝʨʮʠʠ ʧʨʠ ʢʠʣʝʚʦʡ ʢʘʯʢʝ 

ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʧʦʩʘʜʢʠ ʩʫʜʥʘ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʇʂ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʛʠ-

ʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʥʘ ʪʠʭʦʡ ʚʦʜʝ ʠ ʫʜʘʨʥʦʛʦ. 

ʋʢʘʟʘʥʥʳʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʣʶʙʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ ʢʘʞʫʱʝʡʩʷ ʯʘʩ-

ʪʦʪʦʡ ʚʦʣʥ ʠ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʩʫʜʥʘ, ʪʘʢ ʢʘʢ ʢʘʯʢʘ ʚʩʝʛʜʘ ʦʪʩʪʘʝʪ 

ʧʦ ʬʘʟʝ ʦʪ ʚʦʟʤʫʱʘʶʱʝʡ ʩʠʣʳ. ʉʜʚʠʛ ʬʘʟ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0Á ʜʦ 180Á, ʧʨʠ ʨʝʟʦʥʘʥʩʝ ʦʥ 
ʩʦʩʪʘʚʣʷʝʪ 90Á ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʴʰʝʤʫ ʵʬʬʝʢʪʫ ʚʣʠʷʥʠʷ ʩʠʣ ʠʥʝʨʮʠʠ ʧʨʠ ʢʠʣʝ-

ʚʦʡ ʢʘʯʢʝ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʩʠʣ ʠʥʝʨʮʠʠ ʧʨʠ ʢʠʣʝʚʦʡ 

ʢʘʯʢʠ ʥʘ ɺʀʄ [4] ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ çʉʧʦʩʦʙ 

ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʟʦʚ ʥʘ ʩʫʜʥʝè [5]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʙʘʣʣʘʩʪʠʨʦʚʢʠ ʩʫʜʥʘ ʚʦ ʚʨʝʤʷ ʨʝʡʩʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʢʦʨʧʫʩʘ ʥʘ ʤʦʨʩʢʦʤ ʚʦʣʥʝʥʠʠ ʩ ʫʯʝʪʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʝʤʘ (ʨʘʩʭʦʜʦʚʘʥʠʷ) ʙʘʣʣʘʩʪʘ (ʛʨʫʟʘ) ʥʘ ʩʫʜʥʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʯʠʩʣʝʥʥʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ MOTION [4]. ʈʘʩʯʝʪʳ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʂ ʠ ɺʀʄ ʩʫʜʥʘ 

ʚʳʧʦʣʥʷʣʠʩʴ ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʠʩʣʫ ʌʨʫʜʘ Fr= 0.15 

ʜʣʷ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʚʩʪʨʝʯʥʦʛʦ ʚʦʣʥʝʥʠʷ, ʚʙʣʠʟʠ ʨʝʟʦʥʘʥʩʘ (ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʚʦʣʥʳ ʨʘʚ-

ʥʘ ʜʣʠʥʝ ʩʫʜʥʘ, ʚʳʩʦʪʘ ʚʦʣʥʳ ʩ 3% ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ, ʢʘʢ ʠ ʜʣʠʥʘ ʚʦʣʥʳ, ʧʨʠʥʠʤʘ-

ʣʠʩʴ ʧʦʩʪʦʷʥʥʳʤʠ) ʚ ʥʝʣʠʥʝʡʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ. 

ʏʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʜʚʫʭ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

U- ʠ V-ʦʙʨʘʟʥʳʤ ʬʦʨʤʘʤ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ (ʨʠʩ. 1). 

ɻʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʩʫʜʦʚ: 

L = 125 ʤ ï ʜʣʠʥʘ ʤʝʞʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʤʠ, 

B = 18 ʤ ï ʰʠʨʠʥʘ, 

d ï ʦʩʘʜʢʘ (ʚʘʨʠʘʥʪʳ, ʨʠʩ. 2), 

D ï ʚʦʜʦʠʟʤʝʱʝʥʠʝ (ʚʘʨʠʘʥʪʳ, ʩʤ. ʪʘʙʣʠʮʘ 1 ʠ ʨʠʩ. 2). 

 

 

ʈʠʩ. 1. ʂʦʨʧʫʩʘ ʩʫʜʦʚ ʩ U- ʠ V-ʦʙʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

0 

1 2 
3 

4 
5 

6 

7 

8 

9,10 

20 

19 18 
17 

16 
15 

14 11 

12 

13 

ʂɺʃ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ IV. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 121 

 

ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʦʩʘʜʢʠ ʠ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ 

ɺʦʜʦʠʟʤʝʱʝʥʠʝ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ D0 ï ʧʦʨʦʞʥʝʤ, ʜʦ D=2.313D0 ï ʚ ʧʦʣʥʦʤ ʛʨʫʟʫ, 

ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1 ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ ʟʘʛʨʫʟʢʠ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʩʩʳ ʙʘʣʣʘʩʪʘ (ʛʨʫʟʘ) ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʩʫʜʥʦ ʥʝ ʧʦʣʫʯʠʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʠʬʬʝʨʝʥʪʘ: 

ï ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʜʣʠʥʝ ʩʫʜʥʘ; 

ï ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʥʘ 2 ʰʧ. P1=0.15DiĬ5/13 ʠ ʥʘ 15 ʰʧ. P2=0.15DiĬ8/13 

(ʨʠʩ. 3). 

 

 

ʈʠʩ. 3. ʇʨʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʙʘʣʣʘʩʪʘ (ʛʨʫʟʘ) 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʘʛʨʫʟʢʠ ʩʫʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʘʜʠʫʩʳ ʠʥʝʨʮʠʠ 

ʤʘʩʩ (LRI) ʜʦʣʞʥʳ ʠʟʤʝʥʷʪʴʩʷ. ʈʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʝʥʠʝ LRI ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʟʘʛʨʫʟʢʠ (ʩʤ. ʪʘʙʣ. 1). 

ɺ ʪʘʙʣ. 1 ʦʙʦʟʥʘʯʝʥʦ:  

ï LPxP
N

0i
i

N

0i

2
ii0 ää

==

=r  ï LRI ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʷ ʜʣʷ ʚʩʝʛʦ ʩʫʜʥʘ ʧʨʠ ʨʘʚʥʦ-

ʤʝʨʥʦʤ ʚʘʨʠʘʥʪʝ ʟʘʛʨʫʟʢʝ;  

ï LPxP
2N

0i
i

2N

0i

2
iib ää

==

=r
//

 ï LRI ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʩʫʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʷ; 

ï LPxP
N

2Ni
i

N

2Ni

2
iis ää

==

=r
//

 ï LRI ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʩʫʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʷ;  

ï Pi - ʤʘʩʩʳ ʥʘ ʰʧʘʥʛʦʫʪʘʭ, ʪ; 

ï xi - ʨʘʩʩʪʦʷʥʠʷ ʪʦʯʝʢ ʧʨʠʣʦʞʝʥʠʷ ʤʘʩʩ ʦʪ ʤʠʜʝʣʷ, ʤ; 
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ʇ.ʇ. ʂʘʨʧʦʚ, ʄ.ɺ. ʂʠʪʘʝʚ, ʆ.ʕ. ʉʫʨʦʚ 
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ï 
0

1s1b
1

r

r-r
=rD  ï ʨʘʚʥʦʤʝʨʥʘʷ ʟʘʛʨʫʟʢʘ (I ʚʘʨʠʘʥʪ); 

ï 
0

2s2b
2

r

r-r
=rD  ï ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʟʘʛʨʫʟʢʘ (II ʚʘʨʠʘʥʪ). 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʟʘʛʨʫʟʢʠ 

ʉʣʫʯʘʡ  

ʟʘʛʨʫʟʢʠ 

ɺʦʜʦʠʟʤʝ-

ʱʝʥʠʝ Di 

r0 I ʚʘʨʠʘʥʪ ʟʘʛʨʫʟʢʠ II ʚʘʨʠʘʥʪ ʟʘʛʨʫʟʢʠ Dr 

rb rs rb rs 

V ï form section 

0 D0 0.282 0.273 0.276 - - - 

1 D1=1.15D0 0.282 0.273 0.276 0.289 0.272 0.071 

2 D2=1.15D1 0.282 0.274 0.276 0.289 0.272 0.067 

3 D3=1.15D2 0.282 0.273 0.277 0.288 0.273 0.067 

4 D4=1.15D3 0.282 0.272 0.277 0.286 0.273 0.064 

5 D5=1.15D4 0.282 0.272 0.277 0.288 0.273 0.071 

6 D6=1.15D5 0.282 0.272 0.278 0.287 0.274 0.067 

U ï form section 

0 D0 0.282 0.273 0.277 - - - 

1 D1=1.15D0 0.282 0.273 0.277 0.288 0.273 0.067 

2 D2=1.15D1 0.282 0.273 0.277 0.288 0.273 0.067 

3 D3=1.15D2 0.282 0.273 0.277 0.288 0.273 0.067 

4 D4=1.15D3 0.282 0.273 0.277 0.288 0.273 0.067 

5 D5=1.15D4 0.282 0.273 0.277 0.288 0.273 0.067 

6 D6=1.15D5 0.282 0.272 0.278 0.287 0.274 0.067 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʠʩʩʣʝʜʫʝʤʦʤ ʤʝʪʦʜʝ ʧʨʠʝʤʘ ʙʘʣʣʘʩʪʘ (ʛʨʫʟʘ) LRI 

ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʘ ʟʥʘʯʠʪ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʂ ʠ, ʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʫʜʘʨʥʳʝ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʜʣʷ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʟʘʛʨʫʟʢʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʚʦʜʦʠʟ-

ʤʝʱʝʥʠʠ. ʀʩʢʣʶʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ ʦʪʜʝʣʴʥʳʝ ʩʣʫʯʘʠ ʟʘʛʨʫʟʢʠ ʜʣʷ V-ʦʙʨʘʟʥʳʭ ʬʦʨʤ 

ʰʧʘʥʛʦʫʪʦʚ (ʚʳʜʝʣʝʥʳ), ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʪʝʤ, ʯʪʦ ʧʨʠ ʪʘʢʠʭ ʬʦʨʤʘʭ ʢʦʨʧʫʩʘ ʠʟʤʝʥʝ-

ʥʠʝ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ ʦʪ ʦʩʘʜʢʠ ʙʦʣʴʰʝ (ʨʠʩ. 2). ɼʣʷ U-ʦʙʨʘʟʥʳʭ ʬʦʨʤ ʰʧʘʥʛʦ-

ʫʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʡ ʦʩʘʜʦʢ ʬʦʨʤʳ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʢʦʨʧʫʩʘ 

ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ (ʚʝʨʪʠʢʘʣʴʥʳʝ ʙʦʨʪʘ, ʨʠʩ. 1).  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ MOTION ʷʚʣʷʶʪʩʷ ʢʠʥʝʤʘʪʠ-

ʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʂ (ʧʝʨʝʤʝʱʝʥʠʷ, ʩʢʦʨʦʩʪʠ, ʫʩʢʦʨʝʥʠʷ) ʠ ʟʥʘʯʝʥʠʷ ɺʀʄ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʫʜʥʘ ʥʘ ʥʝʨʝʛʫʣʷʨʥʦʤ ʤʦʨʩʢʦʤ ʚʦʣʥʝʥʠʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨ-

ʤʳ ʠ ʧʨʦʬʠʣʷ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʚʦʣʥʝʥʠʷ ʤʦʜʝʣʠʨʫʪʁʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʪʝʦʨʠʠ ʚʦʣʥ. ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ɺʀʄ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 4. 
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ʈʠʩ. 4. ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ɺʀʄ 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴ-

ʥʭr ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ï s'WBM = 100sWBM /DL ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘ-

ʛʨʫʟʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʩʨʘʚʥʝʥʠʝʤ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ʠʟʤʝʥʝʥʠʷ ɺʀʄ ʪ.ʢ. ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʂ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝ-

ʥʠʠ ʚʦʜʦʠʟʤʝʱʝʥʠʷ (ʩʤ. ʚʳʰʝ).  

ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ s'WBM ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʜʣʷ 

ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʟʘʛʨʫʟʢʠ ʩ ʫʯʝʪʦʤ ʨʘʟʥʳʭ ʬʦʨʤ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 5.  

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʠ ʥʘʛʨʫʟʢʠ (I ʚʘʨʠʘʥʪ) ɺʀʄ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʝʜʣʘʛʘʝʤʦʤ ʤʝʪʦʜʝ ʙʘʣʣʘʩʪʠʨʦʚ-

ʢʠ (ʟʘʛʨʫʟʢʠ) ʩʫʜʥʘ (II ʚʘʨʠʘʥʪ). ʋʢʘʟʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʢʘʢ ʜʣʷ ʩʫʜʥʘ 

ʩ V-ʦʙʨʘʟʥʦʡ, ʪʘʢ ʠ ʩ U-ʦʙʨʘʟʥʦʡ ʬʦʨʤʦʡ ʰʧʘʥʛʦʫʪʦʚ. ʋʤʝʥʴʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ɺʀʄ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʣ 

ʠʥʝʨʮʠʠ ʦʪ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʧʨʠ ʩʧʦʩʦʙʝ ʙʘʣʣʘʩʪʠʨʦʚʢʠ (ʟʘʛʨʫʟʢʠ) ʩʦʛʣʘʩʥʦ II ʚʘʨʠʘʥʪʫ 

ʜʦʩʪʠʛʘʝʪ 5ï15% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ.  

 

 

ʈʠʩ. 5. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʪʘʥʜʘʨʪʦʚ ɺʀʄ  

ɼʣʷ ʬʦʨʤ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʩ V-ʦʙʨʘʟʥʳʤʠ ʰʧʘʥʛʦʫʪʘʤʠ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ɺʀʄ s'WBM ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ ʩʫʜʥʘ ʩ U-ʦʙʨʘʟʥʦʡ ʬʦʨʤʦʡ 

ʰʧʘʥʛʦʫʪʦʚ. ɺ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ s'WBM ʤʝʞʜʫ ʨʘʟʥʳʤʠ 
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ʬʦʨʤʘʤʠ ʢʦʨʧʫʩʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ ʩʦʩʪʘʚʠʣʘ 8ï20% ʜʣʷ ʜʚʫʭ 

ʚʘʨʠʘʥʪʦʚ ʟʘʛʨʫʟʢʠ. 

ʀʟʤʝʥʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʂ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ V- ʢ U-ʦʙʨʘʟʥʳʤ 

ʬʦʨʤʘʤ ʰʧʘʥʛʦʫʪʦʚ ʠʤʝʶʪ ʦʙʨʘʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. ʊʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʙʳʣʘ ʦʪʤʝ-

ʯʝʥʘ ʚ ʨʘʙʦʪʝ [4]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʪʘʥʜʘʨʪʳ ɺʀʄ ʚ ʤʠʜʝ-

ʣʝʚʦʤ ʩʝʯʝʥʠʠ ʦʢʘʟʘʣʠʩʴ ʤʝʥʴʰʝ ʧʨʠ U-ʦʙʨʘʟʥʳʭ ʰʧʘʥʛʦʫʪʘʭ ʜʣʷ ʜʚʫʭ ʩʣʫʯʘʝʚ ʟʘ-

ʛʨʫʟʢʠ. ʉʪʘʥʜʘʨʪʳ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʦʣʴʥʦʡ ʢʘʯʢʠ (ʧʝʨʝʤʝʱʝʥʠʷ, 

ʩʢʦʨʦʩʪʠ, ʫʩʢʦʨʝʥʠʷ) ʧʦʣʫʯʠʣʠʩʴ ʙʦʣʴʰʝ ʧʨʠ U-ʦʙʨʘʟʥʳʭ ʰʧʘʥʛʦʫʪʘʭ.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʙʘʣʣʘʩʪʠʨʦʚʢʠ (ʟʘʛʨʫʟʢʠ) ʩʫʜʥʘ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ɺʀʄ 

ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʩʠʣ ʠʥʝʨʮʠʠ ʦʪ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʩʫʜʥʘ. ʋʤʝʥʴʰʝʥʠʝ ɺʀʄ ʙʫʜʝʪ ʟʘʚʠ-

ʩʝʪʴ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʢʠʣʝʚʦʡ ʢʘʯʢʠ, ʘ ʪʘʢʞʝ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʛʨʫʟʘ ʠ 

ʤʝʩʪ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʩʫʜʥʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʝʣʠʯʠʥʫ ʠʟʛʠʙʘʶʱʝʛʦ 

ʤʦʤʝʥʪʘ ʥʘ ʪʠʭʦʡ ʚʦʜʝ ʧʨʠ ʥʝ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʤʦʤʝʥʪʦʚ ʤʘʩʩ ʛʨʫʟʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʷ.  

ɺʳʧʦʣʥʝʥʥʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʣʫʯʝʥʳ ʬʦʨʤʫʣʳ, ʧʦʟʚʦʣʷʶ-

ʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʪʠʤʠʟʘʮʠʶ ʚʝʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʟʘ ʩʯʝʪ ʦʙʦʩʥʦʚʘʥʠʷ ʝʝ ʙʦʣʝʝ ʙʣʘ-

ʛʦʧʨʠʷʪʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʡ ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʥʘ ʚʦʣʥʝʥʠʠ ʥʝʩʠʤʤʝʪʨʠʯ-

ʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʜʣʠʥʝ. ʈʘʟʤʝʱʘʝʤʳʡ ʛʨʫʟ ʩʦʟʜʘʝʪ ʩʠʣʳ ʠʥʝʨʮʠʠ ʧʨʠ ʢʠʣʝʚʦʡ 

ʢʘʯʢʝ, ʩʥʠʞʘʶʱʠʝ ʚʦʣʥʦʚʦʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʛʨʫʟʦʧʦʜʲʸʤ-

ʥʦʩʪʠ ʜʦ 6,5 · 15% ʦʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʙʝʟ ʟʘʪʨʘʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʘ. 

ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʨʘʙʣʷʤ ʠ ʩʫʜʘʤ ʩ ʨʘʟʤʝʨʝʥʠʷʤʠ L = 80 ʤ ʠ ʙʦʣʝʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʝʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 50 õ 600 ʪ ʠ ʙʦʣʝʝ. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʟʦʚ ʧʦʚʳʰʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʢʦʨʧʫʩʦʚ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ ʙʣʘʛʦʜʘʨʷ ʫʤʝʥʴʰʝʥʠʶ ʚʦʣʥʦʚʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦ-

ʤʝʥʪʘ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʠʥʝʨʮʠʠ ʧʨʠ ʢʠʣʝʚʦʡ ʢʘʯʢʝ ʩʫʜʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʛʨʘʜʘʮʠʷ ʢʦʨ-

ʧʫʩʥʦʡ ʩʪʘʣʠ ʠʣʠ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʝʸ ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʚʨʝʞʜʸʥʥʦʩʪʠ ʩʜʝʨʞʠʚʘʶʪʩʷ, 

ʪʝʤ ʩʘʤʳʤ ʩʦʭʨʘʥʷʝʪʩʷ ʨʝʩʫʨʩ ʢʦʨʧʫʩʘ ʢʦʨʘʙʣʷ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʫʜʥʘ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦ-

ʛʦ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʩʧʦʩʦʙʘ ʙʘʣʣʘʩʪʠʨʦʚʢʠ (ʟʘʛʨʫʟʢʠ) ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʩʯʸʪ ʫʣʫʯʰʝʥʠʷ ʤʦʨʝʭʦʜʥʳʭ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʩʫʜʥʘ 

ʥʘ ʤʦʨʩʢʦʤ ʚʦʣʥʝʥʠʠ. ʅʝʙʦʣʴʰʠʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʠʥʠʤʘʝʤʦʛʦ ʛʨʫʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʘʣʣʘʩʪʘ, ʚʝʩʦʚʘʷ ʥʘʛʨʫʟʢʘ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʧʦ 

ʚʦʣʥʝʥʠʶ, ʘ ʩʫʜʥʦ ʠʣʠ ʢʦʨʘʙʣʴ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʰʪʦʨʤʦʚʦʛʦ ʧʣʘ-

ʚʘʥʠʷ. 
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METHODS FOR REDUCING  THE WAVE BENDING MOM ENTS  

IN THE REDISTRIBUTIO N OF SHIP LOADING  
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The article presents the method of receiving ballast and (or) the vessel's loading for decreas-

ing of wave bending moment during the swell. The systematic calculations of the influence of 

the vessel's loading effect on kinematic characteristics of pitching and wave bending mo-

ments on irregular waves with nonlinear formulation are carried out. The researchers are 

made for various forms of the hull. The authors suggest the way of redistribution of ballast 

and (or) the vessel's loading, reducing the wave bending moments. The conclusions about the 

effectiveness of the method of ballasting are made. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 22.11.2016 ʛ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʂʆʅʉʊʈʋʂʎʀʀ  

ʕʂʈɸʅʆʇʃɸʅʆɺ ɸ.ʅ. ʇɸʅʏɽʅʂʆɺɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʨʘʥʦʧʣʘʥ, ʘʵʨʦʜʠʥʘʤʠʢʘ, ʧʦʣʝʪ, ʢʦʥʩʪʨʫʢʮʠʷ, ʠʩʧʳʪʘʥʠʷ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʧʳʪʘʥʠʡ ʵʢʨʘʥʦʧʣʘʥʦʚ ʩʝʨʠʠ ɸɼʇ, ʩʦʟʜʘʥʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ 

ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ. 

 

ʇʦʣʫʚʝʢʦʚʦʡ ʦʧʳʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʘ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʵʢʨʘʥʘ) ʠ ʧʨʦ-

ʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʵʢʨʘʥʦʧʣʘʥʦʚ (ʕʇ) ʧʨʠʚʝʣʠ ʢ ʙʦʣʴʰʠʤ ʦʙʲʝʤʘʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʢʨʘʥʦʧʣʘʥ-

ʥʦʡ ʪʝʤʘʪʠʢʝ ʧʨʦʠʟʦʰʣʘ ʚ 60-ʝ ʛʦʜʳ XX ʚʝʢʘ, ʢʦʛʜʘ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʢʨʫʧʥʦʤʘʩ-

ʰʪʘʙʥʳʝ ʧʨʦʝʢʪʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʩʪʨʦʡʢʘ ʦʧʳʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʕʇ. ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʕʇ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳ-

ʧʦʣʥʷʣʠʩʴ ʚ ʉʉʉʈ (ʈ. ɸʣʝʢʩʝʝʚ, ɸ. ʇʘʥʯʝʥʢʦʚ, ʈ. ɹʘʨʪʠʥʠ), ʉʐɸ (ɸ. ʃʠʧʧʠʰ), ʌʈɻ 

(ʍ. ʌʠʰʝʨ, ɻ. ʁʦʨʛ). 

ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʢʣʶʯʝʚʳʤ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʙʣʝʤʘʤ ʩʦʟʜʘʥʠʷ ʕʇ, ʚʥʝʩ ʚʳʧʫʩʢʥʠʢ 

ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɻʦʨʴʢʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʥʞʝʥʝʨʦʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ 1958 ʛʦʜʘ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɸʥʘʪʦʣʠʡ ʇʘʥʯʝʥʢʦʚ (ʨʠʩ. 1). 

ʎʝʣʴʶ ʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʙʳʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʫʥʠʢʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʕʇ.  



ɺ.ʀ. ʃʶʙʠʤʦʚ 
ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʨʘʥʦʧʣʘʥʦʚ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ 
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ʈʠʩ. 1. ʇʨʦʬʝʩʩʦʨ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚ 

ʅʘʜ ʧʨʦʙʣʝʤʦʡ ʩʦʟʜʘʥʠʷ ʕʇ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚ ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʚ 1962 ʛʦʜʫ ʚ ʀʥʩʪʠ-

ʪʫʪʝ ʛʠʜʨʦʤʝʭʘʥʠʢʠ ɸʅ ʋʉʉʈ ʚ ʂʠʝʚʝ. ɺʩʢʦʨʝ ʧʦʩʣʝ ʫʩʧʝʰʥʦʡ ʟʘʱʠʪʳ ʢʘʥʜʠʜʘʪʩʢʦʡ 

ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʪʝʤʫ çʀʩʩʣʝʜʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʧʦʜʚʦʜʥʦʛʦ ʢʨʳʣʘ ʚʙʣʠʟʠ ʩʚʦʙʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠè ɸ.ʅ. ʇʘʥʯʝʥʢʦʚ ʚʦʟʛʣʘʚʠʣ ʢʦʣʣʝʢʪʠʚ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʙʣʝʤ ʕʇ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʣʣʝʢʪʠʚʘ ʙʳʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʪʨʦʡʢʘ ʠ ʠʩʧʳʪʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʕʇ. ʕʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ: 

ï ʠʩʧʳʪʘʥʠʷ ʤʦʜʝʣʝʡ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ ʠ ʩʢʦʨʦʩʪʥʦʤ ʛʠʜʨʦʢʘʥʘʣʝ ʀʥʩʪʠʪʫʪʘ 

ʛʠʜʨʦʤʝʭʘʥʠʢʠ ɸʅ ʋʉʉʈ; 

ï ʠʩʧʳʪʘʥʠʷ ʢʨʳʣʴʝʚ ʚʙʣʠʟʠ ʵʢʨʘʥʘ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙʘʭ; 

ï ʙʫʢʩʠʨʦʚʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʦʜʝʣʝʡ ʕʇ; 

ï ʠʩʧʳʪʘʥʠʷ ʩʘʤʦʭʦʜʥʳʭ ʤʦʜʝʣʝʡ ʕʇ ʥʘʜ ʣʝʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʦʟʝʨʦ ɹʘʡʢʘʣ, 

ʀʨʢʫʪʩʢʦʝ ʠ ɹʨʘʪʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ). 

ɺ ʥʘʫʯʥʦʡ ʰʢʦʣʝ, ʢʦʪʦʨʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 44 ʣʝʪ (1962ï2006 ʛʛ.) ʨʫʢʦʚʦʜʠʣ ʧʨʦ-

ʬʝʩʩʦʨ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚ, ʙʳʣ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʟʥʘʥʠʡ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ 

ʚʦʧʨʦʩʘʤ ʦʙʦʩʥʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʢʨʘʥʦʧʣʘʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʪʠʧʦʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʫʜʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʧʳʪʘʥʠʡ ʕʇ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ. 

ʇʝʨʚʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʚ 1962 ʛʦʜʫ, ʢʦʛʜʘ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʤ ʧʫʪʝʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʤʠ ʩʘʤʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠʩʷ ʩʚʦʡʩʪʚʘʤʠ 

ʦʙʣʘʜʘʶʪ ʕʇ ʩʭʝʤʳ çʂʘʥʘʨʜè (çʋʪʢʘè). ʀʤʝʥʥʦ ʵʪʦʪ ʚʘʞʥʳʡ ʚʳʚʦʜ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʣʝʛ ʚ ʦʩʥʦʚʫ ʩʝʨʠʠ ʕʇ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ ï ʩʝʨʠʠ ɸɼʇ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʩʭʝʤʝ çʂʘ-

ʥʘʨʜïɸɼʇè. ɺʳʷʚʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʦʚʦʡ ʩʭʝʤʳ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʕʇ çɸɼʇ-01è (ʩʤ. ʪʘʙʣ.), ʧʨʦʚʝʜʝʥʥʳʭ ʚ 1963 ʛʦʜʫ ʥʘ 

ʨʝʢʝ ɼʝʩʥʘ. ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʭʝʤʳ çʂʘʥʘʨʜè ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʝ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʬʶʟʝʣʷʞʘ. ʕʪʘ ʦʪʣʠʯʠ-

ʪʝʣʴʥʘʷ ʯʝʨʪʘ ï ʫʜʣʠʥʝʥʥʳʡ ʬʶʟʝʣʷʞ ï ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʠ ʥʘ ʧʝʨʚʳʭ ʙʫʢʩʠʨʫʝʤʳʭ 

ʤʦʜʝʣʷʭ.  

ʅʝʩʢʦʣʴʢʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʥʦʚʥʦʛʦ ʢʨʳʣʘ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʕʇ. ʅʘʠ-

ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʢʨʳʣʦ ʩ ʧʦʣʫʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʩʴʶ ʠ ʢʨʳʣʦ ʩʣʦʞ-

ʥʦʡ ʬʦʨʤʳ ʚ ʧʣʘʥʝ ʩ ʣʘʩʪʘʤʠ. ɼʦ 1966 ʛʦʜʘ ʠʩʧʳʪʳʚʘʣʠʩʴ ʙʫʢʩʠʨʫʝʤʳʝ ʤʦʜʝʣʠ ʩ 

ʵʪʠʤʠ ʪʠʧʘʤʠ ʢʨʳʣʴʝʚ (ʨʠʩ. 2). ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʙʦʣʴʰʝʡ ʧʝʨ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ IV. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 127 

ʩʧʝʢʪʠʚʥʦʩʪʠ ʧʦʣʫʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʢʨʳʣʘ, ʧʦʵʪʦʤʫ ʩ ʥʠʤ ʩʪʨʦʠʣʠʩʴ ʕʇ ʩʝʨʠʠ ɸɼʇ ʜʦ 

1980 ʛʦʜʘ. ʆʜʥʘʢʦ ʧʦʩʣʝ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʦʧʪʠʤʘʣʴʥʦʡ ʥʝʩʫʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚ ʚʝʨʥʫʣʩʷ ʢ ʢʨʳʣʫ ʩ ʣʘʩʪʘʤʠ, ʩ ʢʦʪʦʨʳʤ ʙʳʣ ʧʦʩʪʨʦʝʥ 

ʕʇ ɸɼʇ-07 (ʩʤ. ʪʘʙʣ.). 

ʊʘʙʣʠʮʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʨʘʥʦʧʣʘʥʦʚ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ 

ʍʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ 

ʵʢʨʘʥʦʧʣʘʥʦʚ 

ʅʘʟʚʘʥʠʷ ʵʢʨʘʥʦʧʣʘʥʦʚ 

ɸɼʇ-

01 

ɸɼʇ-

02 

ɸɼʇ-03 ɸɼʇ-04 ɸɼʇ-

04ʄ 

ɸɼʇ-05 

çʆʨʬʝʡè 

ɸɼʇ-

05ʄ 

ɸɼʇ-

07 

çɹʘʡ-

ʢʘʣ-2è 

ɻʦʜ ʧʦʩʪʨʦʡ-

ʢʠ ʠ ʠʩʧʳʪʘ-

ʥʠʡ 

1965 1966 1967 1970 1971 1980 1982 1985 1994 

ʈʘʡʦʥ ʠʩʧʳ-

ʪʘʥʠʡ 

ʈ- 

ɼʝʩʥʘ 

ʈ- 

ɼʥʝʧʨ 

ʈ- 

ɼʥʝʧʨ 

ʀʨʢʫʪ-

ʩʢʦʝ 

ʚʦʜʦʭʨ. 

ʦ. ɹʘʡ-

ʢʘʣ 

ɹʨʘʪʩʢʦʝ 

ʚʦʜʦʭʨ. 

ɹʨʘʪʩʢʦʝ 

ʚʦʜʦʭʨ. 

ʦ.ɹʘʡ-

ʢʘʣ 

ʦ.ɹʘʡʢʘʣ 

ɺʟʣʝʪʥʘʷ ʤʘʩ-

ʩʘ, ʪ 

0,3 0,38 ï 0,235 0,32 3,0 2,5 0,733 0,59 

ʄʘʩʩʘ ʢʦʥʩʪ-

ʨʫʢʮʠʠ, ʪ 

0,2 0,27  0,170 0,22 2,2 1,7 0,483 0,33 

ɼʣʠʥʘ ʘʧʧʘ-

ʨʘʪʘ, ʤ 

6,2 6,2 6,2 8,7 8,7 15,5 15,5 9,0 6,4 

ɺʳʩʦʪʘ ʘʧʧʘ-

ʨʘʪʘ, ʤ 

ï ï ï 1,9 1,9 3,3 3,3 2,05 1,8 

ʈʘʟʤʘʭ ʢʨʳʣʘ, 

ʤ 

4,5 4,5 4,5 3,5 3,5 7,6 7,6 8,0 6,2 

ʇʣʦʱʘʜʴ 

ʢʨʳʣʘ, ʤ2 

ï ï ï 6,13 6,13 28,0 28,0 15,0 6,3 

ʄʘʨʢʘ ʜʚʠʛʘ-

ʪʝʣʷ 

ʂ-750 ʂ-750 ʂ-650ʄ ʀʞ-ʇ ʄ-63 ɸʀ-14ʈʉ ʄ-14ʇ ʄ-337 ROTAX-
912UL 

ʄʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ, 

ʢɺʪ (ʣ.ʩ.) 

19,1 
(26) 

19,1 
(26) 

29,4 
(40) 

13,2 
(18) 

23,5 
(32) 

 

191 
(260) 

265 
(360) 

155 
(210) 

60 
(80) 

ʂʨʝʡʩʝʨʩʢʘʷ 

ʩʢʦʨʦʩʪʴ, ʢʤ/ʯ 

90 120  80 105é 
120 

130é 
150 

120é 
160 

100é 
120 

120 

ɺʳʩʦʪʘ ʧʦʣʝ-

ʪʘ, ʤ 

0,25 0,25 0,3 0,3 0,3 0,7 0,8 0,4 0,2é0,4 

 

 

ʈʠʩ. 2. ɹʫʢʩʠʨʫʝʤʘʷ ʤʦʜʝʣʴ ʕʇ ʩ ʢʨʳʣʦʤ ʩʣʦʞʥʦʡ ʬʦʨʤʳ 



ɺ.ʀ. ʃʶʙʠʤʦʚ 
ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʨʘʥʦʧʣʘʥʦʚ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ 
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ʀʩʧʳʪʘʥʠʷ ʙʫʢʩʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ ɸɼʇ-01, ɸɼʇ-03, ɸɼʇ-04 ʥʘ ʨʝʢʘʭ ɼʝʩʥʘ ʠ 

ɼʥʝʧʨ ʧʦʟʚʦʣʠʣʠ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʫ ʧʦʣʫʯʠʪʴ ʜʚʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘ: ʥʘʡ-

ʜʝʥ ʩʧʦʩʦʙ ʦʙʝʩʧʝʯʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʕʇ ʠ ʦʙʦʩʥʦʚʘʥʘ ʥʦʚʘʷ ʘʵ-

ʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʭʝʤʘ çʂʘʥʘʨʜ-ɸɼʇè. ʕʪʦ ʙʳʣ ʧʝʨʚʳʡ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʳʡ ʦʧʳʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠ-

ʟʘʮʠʠ ʕʇ. 

ɹʦʣʝʝ 20 ʣʝʪ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʧʦʠʩʢʫ ʦʙ-

ʣʘʩʪʠ ʩʘʤʦʩʪʘʙʠʣʠʟʘʮʠʠ ʕʇ, ʨʘʟʚʠʪʠʶ ʦʢʦʣʦʵʢʨʘʥʥʦʡ ʘʵʨʦʜʠʥʘʤʠʢʠ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʛʝʦʤʝʪʨʠʠ ʦʩʥʦʚʥʦʛʦ ʢʨʳʣʘ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʩʫʱʝʛʦ ʢʦʤʧʣʝʢʩʘ çʂʘ-

ʥʘʨʜ-ɸɼʇè. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʕʇ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝ ʥʘʛʨʫʟʢʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʢ ʥʘʛʨʫʟʢʝ ʦʩʥʦʚʥʦʛʦ ʢʨʳʣʘ. ɺ ʩʝʨʠʠ ɸɼʇ ʵʪʦʪ 

ʧʘʨʘʤʝʪʨ ʙʳʣ ʨʘʚʥʳʤ 1:3. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 25% ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʩʦʟʜʘʝʪ ʩʪʘʙʠʣʠʟʘ-

ʪʦʨ, ʘ 75% ï ʦʩʥʦʚʥʦʝ ʢʨʳʣʦ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʫʢʩʠʨʦʚʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʝʡ ʚ 1966 ʛʦʜʫ ʙʳʣ ʧʦʩʪʨʦʝʥ 

ʧʝʨʚʳʡ ʦʜʥʦʤʝʩʪʥʳʡ ʕʇ ɸɼʇ-02 (ʩʤ. ʪʘʙʣ.). ʆʥ ʙʳʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʜʣʷ ʧʦʣʝʪʘ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦʜʳ. ʆʜʥʘʢʦ ʚʟʣʝʪ ʘʧʧʘʨʘʪʘ ʩ ʚʦʜʳ ʥʝ ʧʨʠʚʝʣ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝ-

ʟʫʣʴʪʘʪʘʤ. ʇʨʠ ʚʟʣʝʪʝ ʩ ʚʦʜʳ ʩ ʧʦʤʦʱʴʶ ʧʦʜʚʦʜʥʳʭ ʢʨʳʣʴʝʚ ʧʨʠ ʩʢʦʨʦʩʪʠ 80ï90 

ʢʤ/ʯ ʕʇ ɸɼʇ-02 ʠʤʝʣ ʢʘʯʝʩʪʚʦ ʥʘ ʚʟʣʝʪʥʦʤ ʨʝʞʠʤʝ ʦʢʦʣʦ ʪʨʝʭ. ʇʦʣʫʯʘʣʦʩʴ ʪʘʢ, ʯʪʦ 

ʪʷʛʘ ʚʦʟʜʫʰʥʦʛʦ ʚʠʥʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʣʝʪ ʥʘ ʢʨʝʡʩʝʨʩʢʦʤ ʨʝʞʠʤʝ, ʦʢʘʟʘʣʘʩʴ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʛʦʨʙʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʊʘʢ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʙʦʨʴʙʳ 

ʩ ʛʦʨʙʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʚʟʣʝʪʝ. ʇʦʠʩʢ ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʠʚʝʣ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʩʦʟʜʘʥʠʶ ʩʘʤʦʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʕʇ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʝʡ ʕʇ ʧʨʠʚʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʜʣʷ ʚʟʣʝʪʘ ʥʫʞʝʥ ʪʚʝʨʜʳʡ ʵʢʨʘʥ. ʀʟʫʯʘʣʠʩʴ ʪʨʠ ʚʘʨʠʘʥʪʘ ʵʢʨʘʥʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʪʚʝʨʜʳʡ ʵʢʨʘʥ (ʚʟʣʝʪʥʳʝ ʧʦʣʦʩʳ ʘʵʨʦʜʨʦʤʦʚ), ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʣʝʥʳʭ ʦʟʝʨ (ʦʟʝʨʦ ɹʘʩ-

ʢʫʥʯʘʢ) ʠ ʣʝʜʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ. ɺ 70ï80-ʝ ʛʦʜʳ ʧʝʨʚʳʝ ʜʚʘ ʚʘʨʠʘʥʪʘ ʙʳʣʠ ʙʝʩʧʝʨ-

ʩʧʝʢʪʠʚʥʳ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʦʚʘʣʠ ʤʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ ʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. 

ʆʩʪʘʚʘʣʩʷ ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ ï ʣʝʜʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʕʇ ʧʨʠʚʝʣʘ ɸ.ʅ. ʇʘʥ-

ʯʝʥʢʦʚʘ ʢ ʧʝʨʝʝʟʜʫ ʚ 1968 ʛʦʜʫ ʚ ʀʨʢʫʪʩʢ, ʛʜʝ ʦʥ ʩʪʘʣ ʩʥʘʯʘʣʘ ʨʘʙʦʪʘʪʴ ʚ ʉʠʙʠʨʩʢʦʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʅ ʉʉʉʈ, ʘ ʟʘʪʝʤ ï ʚ ʀʨʢʫʪʩʢʦʤ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ. 

ʇʦʩʪʨʦʡʢʘ ʧʝʨʚʦʛʦ çʠʨʢʫʪʩʢʦʛʦè ʕʇ ɸɼʇ-04 ʟʘʚʝʨʰʠʣʘʩʴ ʚ 1970 ʛʦʜʫ (ʩʤ. ʪʘʙʣ.). 

ɺʝʩʥʦʡ ʵʪʦʛʦ ʞʝ ʛʦʜʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʕʇ ʚ ʙʝʩʧʠʣʦʪʥʦʤ ʚʘʨʠʘʥʪʝ ʥʘ ʣʴʜʫ 

ʦʟʝʨʘ ɹʘʡʢʘʣ. ɺʟʣʝʪ ʕʇ ʩʦ ʣʴʜʘ ʩʥʷʣ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʣʠ ʥʘ ʘʧʧʘʨʘʪʝ 

ɸɼʇ-03. ʅʘ ʥʦʚʦʤ ʕʇ ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ ʥʦʚʳʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʬʦʨʤʝ 

ʥʝʩʫʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʆʩʥʦʚʥʦʝ ʢʨʳʣʦ ʠʤʝʣʦ ʧʦʣʫʵʣʣʠʧʪʠʯʝʩʢʫʶ ʬʦʨʤʫ ʧʨʠ ʚʠʜʝ 

ʩʧʝʨʝʜʠ ʠ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʚ ʧʣʘʥʝ. ɼʣʷ ʣʫʯʰʝʛʦ ʚʟʣʝʪʘ ʩʦ ʣʴʜʘ ʠ ʩʥʝʛʘ ʙʳʣʦ ʫʩʪʘʥʦʚ-

ʣʝʥʦ ʰʘʩʩʠ ʩ ʢʦʥʴʢʦʚʦ-ʣʳʞʥʦʡ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʇʝʨʝʜʥʷʷ ʦʧʦʨʘ ʙʳʣʘ ʫʧʨʘʚ-

ʣʷʝʤʦʡ. ʂʦʥʩʪʨʫʢʮʠʷ ʘʧʧʘʨʘʪʘ ʜʦʧʫʩʢʘʣʘ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚ ʫʩʪʘʥʦʚʢʠ ʦʩʥʦʚʥʦʛʦ ʠ 

ʥʦʩʦʚʦʛʦ ʢʨʳʣʴʝʚ. ʇʝʨʚʦʛʦ ï ʜʦ 9 ʛʨʘʜʫʩʦʚ, ʘ ʚʪʦʨʦʛʦ ï ʜʦ 12. ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ 

ʕʇ ʧʦ ʢʫʨʩʫ ʥʘ ʢʨʝʡʩʝʨʩʢʦʤ ʨʝʞʠʤʝ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʨʫʣʝʤ ʥʘʧʨʘʚʣʝʥʠʷ, ʘ ʚʦ ʚʨʝʤʷ 

ʨʫʣʝʥʠʷ ï ʫʧʨʘʚʣʷʝʤʦʡ ʥʦʩʦʚʦʡ ʦʧʦʨʦʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʣʦʪʘ ɸ.ʅ. 

ʇʘʥʯʝʥʢʦʚ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʩʥʘʯʘʣʘ ʙʝʩʧʠʣʦʪʥʳʭ ʩʘʤʦʭʦʜʥʳʭ ʠʩʧʳʪʘ-

ʥʠʡ. ɺʦ ʚʨʝʤʷ ʧʝʨʚʳʭ ʠʩʧʳʪʘʥʠʡ ʕʇ ɸɼʇ-04 ʙʝʟ ʧʠʣʦʪʘ ʘʧʧʘʨʘʪ ʦʩʫʱʝʩʪʚʣʷʣ ʫʩʪʦʡ-

ʯʠʚʦʝ ʩʘʤʦʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʜʚʠʞʝʥʠʝ ʩ ʨʘʜʠʫʩʦʤ ʮʠʨʢʫʣʷʮʠʠ ʦʢʦʣʦ 700 ʤ. ʊʘʢ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʘʤʦʩʪʘʙʠʣʠʟʘʮʠʠ ʩʘʤʦʭʦʜʥʦʡ ʤʦʜʝʣʠ ʠ ʫʩʧʝʰʥʦʛʦ 

ʠʩʧʳʪʘʥʠʷ ʧʠʣʦʪʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʝʢʦʪʦʨʳʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʘʧʧʘʨʘʪʘ ʧʨʠʚʝʣʠ ʢ ʧʦʷʚʣʝʥʠʶ ʤʦʜʠʬʠʢʘʮʠʠ ï ʕʇ ɸɼʇ-04ʄ (ʩʤ. ʪʘʙʣ.). ʇʠʣʦʪʠʨʫʝ-

ʤʳʝ ʠʩʧʳʪʘʥʠʷ ʕʇ ɸɼʇ 04ʄ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʟʝʨʝ ɹʘʡʢʘʣ ʚ 1971 ʛʦʜʫ ʠ ʧʨʦʰʣʠ 

ʫʩʧʝʰʥʦ (ʨʠʩ. 3). ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʵʬʬʝʢ-

ʪʠʚʥʘ ʚ ʟʦʥʝ ʤʘʣʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʪʩʪʦʷʥʠʡ ʦʪ ʵʢʨʘʥʘ (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʪʩʪʦʷʥʠʝ ʧʦ 

ʭʦʨʜʝ h º 0,10ï0,15). ʕʪʦ ʩʚʦʡʩʪʚʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʡ ʩʝʨʠʠ ʕʇ ʪʠʧʘ ɸɼʇ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ IV. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʈʠʩ. 3. ʕʇ ɸɼʇ-04 ʄ ʚ ʧʦʣʝʪʝ 

ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʵʪʘʧʦʚ ʩʦʟʜʘʥʠʷ ʘʧʧʘʨʘʪʦʚ ʩʝʨʠʠ ɸɼʇ ʣʝʛʣʠ ʚ ʦʩ-

ʥʦʚʫ ʩʦʟʜʘʥʠʷ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʕʇ çʆʨʬʝʡè (ɸɼʇ-05). ʋʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ 

ʧʨʦʝʢʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʝ ʚ 1973 ʛʦʜʫ ʥʘ ʙʝʨʝʛʫ ɹʨʘʪʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʫ 

ʧʦʩʝʣʢʘ ɹʘʣʘʛʘʥʩʢ ɸʥʛʘʨʩʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʡʢʠ ʠ ʠʩʧʳʪʘʥʠʡ ʙʫʢʩʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ ʠ ʧʠʣʦʪʠʨʫʝʤʳʭ ʕʇ. ʅʘ 

ʵʪʦʡ ʙʘʟʝ ʚ 1980 ʛʦʜʫ ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʧʦʩʪʨʦʡʢʘ ʕʇ ɸɼʇ-05 (ʩʤ. ʪʘʙʣ.). ʅʦʚʳʡ ʕʇ 

ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʥʘ ʩʘʤʦʭʦʜʥʦʡ ʤʦʜʝʣʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʘʵʨʦʜʠʥʘʤʠʢʝ ʥʝʩʫʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʦʪʦʢʝ, ʜʠʥʘʤʠʢʝ ʕʇ, ʪʝʦ-

ʨʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ. 

2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʧ-

ʧʘʨʘʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʦʩʚʦʝʥʠʷ ʪʨʫʜ-

ʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʦʚ ʉʠʙʠʨʠ ʠ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. 

3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʪʘʙʠʣʠʟʘ-

ʮʠʠ ʕʇ, ʦʮʝʥʢʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ. 

ʕʇ çʆʨʬʝʡè ʤʦʛ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʣʝʪ, ʧʦʩʘʜʢʫ ʠ ʜʚʠʞʝʥʠʝ ʚ ʢʨʝʡʩʝʨʩʢʦʤ ʨʝʞʠʤʝ 

ʣʝʪʦʤ ʥʘʜ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦʜʳ, ʘ ʟʠʤʦʡ ï ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʣʴʜʘ ʠ ʩʥʝʛʘ 

(ʨʠʩ. 4). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʢʨʳʣʦ ʕʇ ɸɼʇ-05 ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨ-

ʤʫ ʚ ʧʣʘʥʝ, ʠʟʦʛʥʫʪʦʝ ʧʦ ʨʘʟʤʘʭʫ ʧʦ ʵʣʣʠʧʪʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ, ʦʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦ-

ʢʦʝ ʟʥʘʯʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

 

 

ʈʠʩ. 4. ʕʇ çʆʨʬʝʡè (ɸɼʇ-05) ʥʘ ʠʩʧʳʪʘʥʠʷʭ ʥʘʜ ʣʝʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ɿʘ ʧʝʨʠʦʜ ʩ 1980 ʧʦ 1985 ʛʦʜʳ ʕʇ çʆʨʬʝʡè ʙʳʣ ʠʩʧʳʪʘʥ ʚ ʪʨʝʭ ʤʦʜʠʬʠʢʘʮʠʷʭ: 

ʧʝʨʚʘʷ ï 8-ʤʝʩʪʥʳʡ ʚʘʨʠʘʥʪ ʩ ʢʘʙʠʥʦʡ ʦʪ ʘʵʨʦʩʘʥʝʡ ʂʘ-30; ʚʪʦʨʘʷ ï 2-ʤʝʩʪʥʳʡ ʚʘʨʠ-

ʘʥʪ ʩ ʬʶʟʝʣʷʞʝʤ ʦʪ ʩʘʤʦʣʝʪʘ ʗʢ-18; ʪʨʝʪʴʷ ï 4-ʤʝʩʪʥʳʡ ʚʘʨʠʘʥʪ ʩ ʢʘʙʠʥʦʡ ʦʪ ʩʘʤʦʣʝ-



ɺ.ʀ. ʃʶʙʠʤʦʚ 
ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʨʘʥʦʧʣʘʥʦʚ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ 
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ʪʘ ʗʢ-12. ɺʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘʤʝʥʘ ʜʚʠʛʘʪʝʣʷ ɸʀ-19ʈʉ ʤʦʱʥʦʩʪʴʶ 

191 ʢɺʪ ʥʘ ʜʚʠʛʘʪʝʣʴ ʄ-14 ʤʦʱʥʦʩʪʴʶ 260 ʢɺʪ. ɺʩʝ ʤʦʜʠʬʠʢʘʮʠʠ ʕʇ ɸɼʇ-05 ʫʩ-

ʧʝʰʥʦ ʧʨʦʰʣʠ ʣʝʪʥʠʝ ʠʩʧʳʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʟʠʤʥʠʝ ï ʥʘ ʣʴʜʫ ɹʨʘʪʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠ-

ʱʘ. ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʕʇ ʥʘ ʢʨʝʡʩʝʨʩʢʦʤ ʨʝʞʠʤʝ (ʧʨʠ ʚʳʩʦʪʝ ʧʦʣʝʪʘ ʦʢʦʣʦ 

0,8 ʤ) ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚ ʠ ʣʝʛʢʦ ʫʧʨʘʚʣʷʝʪʩʷ. ɸʧʧʘʨʘʪ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʤʘʥʝʚʨʠʨʦ-

ʚʘʪʴ ʥʘ ʣʴʜʫ, ʚʳʙʠʨʘʷ ʚ ʧʦʣʝʪʝ ʪʨʘʩʩʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʦʭʦʜʠʤʦʩʪʠ ʥʘ ʢʨʝʡʩʝʨ-

ʩʢʦʡ ʩʢʦʨʦʩʪʠ (ʨʠʩ. 5). 

 

 

ʈʠʩ. 5. ʄʦʜʠʬʠʢʘʮʠʷ ʕʇ ɸɼʇ-05 ʥʘ 8 ʧʘʩʩʘʞʠʨʦʚ 

ɺ 1983 ʛʦʜʫ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚ ʟʘʚʝʨʰʠʣ ʙʦʣʴʰʦʡ ʮʠʢʣ ʨʘʙʦʪ ʧʦ ʪʝʦʨʠʠ ʦʧʪʠʤʘʣʴ-

ʥʦʡ ʥʝʩʫʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʕʇ. ʇʨʠʢʣʘʜʥʘʷ ʯʘʩʪʴ ʵʪʦʡ ʪʝʦʨʠʠ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʧʨʦ-

ʙʣʝʤʝ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʥʦʚʥʦʛʦ ʢʨʳʣʘ ʕʇ. ʆʜʥʦ ʠʟ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝ-

ʥʠʡ ï ʢʨʳʣʦ ʩ ʣʘʩʪʘʤʠ. ɺʟʛʣʷʜ ʩ ʥʦʚʳʭ ʧʦʟʠʮʠʡ ʥʘ ʢʨʳʣʦ ʩ ʣʘʩʪʘʤʠ ʧʨʠʚʝʣ ʢ ʩʦʟʜʘ-

ʥʠʶ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʥʦʚʥʦʛʦ ʢʨʳʣʘ ʥʘ ʕʇ ɸɼʇ-07. 

ɺ 1983 ʛʦʜʫ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚ ʫʝʭʘʣ ʠʟ ʀʨʢʫʪʩʢʘ ʚ ɻʦʨʴʢʠʡ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʝʛʦ 

ʠʜʝʷʭ, ʫʯʝʥʠʢʠ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ ʩʧʨʦʝʢʪʠʨʦʚʘʣʠ ʠ ʧʦʩʪʨʦʠʣʠ 2-ʤʝʩʪʥʳʡ ʕʇ ɸʇɼ-07 

(ʩʤ. ʪʘʙʣ.). ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʕʇ ʘʧʧʘʨʘʪ ʠʤʝʝʪ ʥʦʚʫʶ ʬʦʨʤʫ ʥʝʩʫʱʠʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʠ ʨʷʜ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫʶ 

ʠʥʪʝʨʬʝʨʝʥʮʠʶ ʚʦʣʥ ʚʙʣʠʟʠ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʥʷʪʘʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʭʝ-

ʤʘ ʧʦʟʚʦʣʠʣʘ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ ʕʇ ɸɼʇ-07 ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦ-

ʣʝʪʘ ʥʝ ʪʦʣʴʢʦ ʚʙʣʠʟʠ, ʥʦ ʠ ʚʥʝ ʵʢʨʘʥʘ. 

ʋʩʧʝʰʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʥʦʛʠʭ ʙʫʢʩʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ ʠ ʩʘʤʦʭʦʜʥʳʭ ʧʠʣʦʪʠʨʫʝʤʳʭ 

ʕʇ, ʠʤʝʶʱʠʭ ʚʟʣʝʪʥʫʶ ʤʘʩʩʫ ʦʪ 320 ʜʦ 3000 ʢʛ, ʦʙʝʩʧʝʯʠʣʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʡʢʠ ʵʢʨʘʥʦʧʣʘʥʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɺ 1993ï1994 ʛʦ-

ʜʘʭ ʫʯʝʥʠʢʘʤʠ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʧʦʩʪʨʦʝʥ ʤʥʦʛʦʮʝʣʝʚʦʡ ʕʇ ʩ 

ʘʤʬʠʙʠʡʥʳʤ ʰʘʩʩʠ çɹʘʡʢʘʣ-2è (ʩʤ. ʪʘʙʣ.). ʕʪʦʪ ʕʇ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʨʘʟʚʠʪʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ʆʥ ʤʦʞʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʨʝʢʘʭ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʦʟʝʨʘʭ, ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ʤʦʨʝʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʚʠ-

ʞʝʥʠʷ ʥʘʜ ʚʦʜʦʡ, ʣʝʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʤʝʣʢʦʚʦʜʴʝʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʡ ʪʚʝʨʜʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. ʕʇ çɹʘʡʢʘʣ-2è ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ: 3-ʤʝʩʪ-

ʥʳʡ ʧʘʩʩʘʞʠʨʩʢʠʡ, 2-ʤʝʩʪʥʳʡ ʛʨʫʟʦʧʘʩʩʘʞʠʨʩʢʠʡ ʠ ʦʜʥʦʤʝʩʪʥʳʡ ʛʨʫʟʦʚʦʡ. ʕʇ 

çɹʘʡʢʘʣ-2è ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʥʘ ʢʣʘʩʩ ç\ʈ 1,2è ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ. ʇʨʠ 

ʚʟʣʝʪʥʦʡ ʤʘʩʩʝ 0,59 ʪ ʕʇ ʠʤʝʝʪ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ 0,26 ʪ, ʢʨʝʡʩʝʨʩʢʫʶ ʩʢʦʨʦʩʪʴ 

120 ʢʤ/ʯ. ʇʨʠ ʵʪʦʤ ʚʳʩʦʪʘ ʧʦʣʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 0,2é0,4 ʤ, ʘ ʜʘʣʴʥʦʩʪʴ ï ʜʦ 400 ʢʤ. 

ʆʜʥʘʢʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʝ ʧʦʟʚʦʣʠʣʦ ʜʦʚʝʩʪʠ ʕʇ çɹʘʡʢʘʣ-2è ʜʦ 

ʚʩʝʩʪʦʨʦʥʥʠʭ ʠʩʧʳʪʘʥʠʡ ʠ ʩʝʨʠʡʥʦʡ ʧʦʩʪʨʦʡʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʅ. ʇʘʥʯʝʥʢʦʚʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ, ʧʦʩʪʨʦʝʥʦ ʠ 

ʠʩʧʳʪʘʥʦ ʜʝʚʷʪʴ ʕʇ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʨʥʠʟʘʮʠʡ ʚʟʣʝʪʥʦʡ ʤʘʩʩʦʡ ʜʦ 3,2 ʪ, ʢʦʪʦʨʳʝ ʟʘ-

ʱʠʱʝʥʳ ʘʚʪʦʨʩʢʠʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʠ ʧʘʪʝʥʪʦʤ. ɽʛʦ ʥʘʫʯʥʳʝ ʠʜʝʠ, ʧʦʣʦʞʝʥʥʳʝ ʚ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʦʩʥʦʚʫ ʩʦʟʜʘʥʥʳʭ ʕʇ, ʜʦʢʘʟʘʣʠ ʩʚʦʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʧʦʣʫʯʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ 

ʧʨʠʟʥʘʥʠʝ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʢʨʘʥʦʧʣʘʥʥʦʡ ʪʝʤʘʪʠʢʠ ʠʟʣʦʞʝʥʳ ɸ.ʅ. ʇʘʥ-

ʯʝʥʢʦʚʳʤ ʚ ʤʦʥʦʛʨʘʬʠʠ çʕʢʩʧʝʨʪʠʟʘ ʵʢʨʘʥʦʧʣʘʥʦʚè, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʣʘʫʨʝʘʪʦʤ ʧʨʝʤʠʠ 

ʛʦʨʦʜʘ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ 2007 ʛʦʜʘ ʚ ʥʦʤʠʥʘʮʠʠ çʅʘʫʢʘè. 
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ɽ.ʖ. ʏʝʙʘʥ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʆʉʆɹɽʅʅʆʉʊʀ ʆʈɻɸʅʀɿɸʎʀʀ ʈɸɹʆʊ  

ʇʆ ʇʈɽɼʋʇʈɽɾɼɽʅʀʖ ʀ ʃʀʂɺʀɼɸʎʀʀ  

ʈɸɿʃʀɺʆɺ ʅɽʌʊʀ ʅɸ ɹɸʉʉɽʁʅʆɺʆʄ ʋʈʆɺʅɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʣʠʚʳ ʥʝʬʪʠ, ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ, ʣʠʢʚʠʜʘʮʠʷ ʨʘʟʣʠʚʦʚ ʥʝʬ-

ʪʠ (ʃʈʅ), ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʥʘ ɺʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʈʌ ʩ 

ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʩʦʟʜʘʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʢʦʤʤʝʥʪʘʨʠʠ ʠ  ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʟʤʝʥʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ  ʚʥʫʪʨʝʥʥʝʛʦ ʩʫʜʦʭʦʜʩʪʚʘ. 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʚʠʜʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ (ɺɺʇ) 

ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʩʫʜʦʭʦʜʩʪʚʘ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʨʘʟʣʠʚʘʭ ʥʝʬʪʠ (ʈʅ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡ ʩ ʩʫʜʘʤʠ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ (ʩʪʦʣʢʥʦʚʝ-



ɽ.ʖ. ʏʝʙʘʥ 
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ʥʠʝ, ʧʦʩʘʜʢʘ ʥʘ ʤʝʣʴ ʠ ʪ.ʜ.), ʪʘʢ ʠ ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ ʩ ʥʝʬʪʴʶ (ʛʨʫʟʦʚʳʝ 

ʦʧʝʨʘʮʠʠ, ʙʫʥʢʝʨʦʚʢʘ, ʟʘʯʠʩʪʢʘ, ʤʦʡʢʘ ʪʘʥʢʦʚ ʠ ʪ.ʜ. [8]). ʈʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʠʩʰʝʩʪʚʠʡ [1, 8] ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ï ʪʦʣʴʢʦ ʩ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʨʘʟʣʠʪʦ ʙʦʣʝʝ 

3,5 ʪʳʩ. ʪ ʥʝʬʪʠ. 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘ-

ʙʦʪ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʦʨʤʘʪʠʚʥʳʝ, ʥʝ ʫʯʠʪʳʚʘʶʪ ʦʪʨʘʩʣʝʚʫʶ 

ʩʧʝʮʠʬʠʢʫ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʅʘʧʨʠʤʝʨ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʳ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʤʘʩʩʳ ʨʘʟʣʠʚʘ (ʚ ʨʘʟʤʝʨʝ ʜʚʫʭ ʪʘʥʢʦʚ ʠʣʠ ʧʦʣʦʚʠʥʳ ʛʨʫ-

ʟʦʧʦʜʲʝʤʥʦʩʪʠ ʙʘʨʞʠ), ʪʘʢ ʢʘʢ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ ʩʫʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ɺɺʇ ʈʌ ʠ ʪʨʝʙʦʚʘʥʠʷ ʇʨʘʚʠʣ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦ-

ʛʦ ʈʝʛʠʩʪʨʘ [2, 3]. 

ɺ ʯʘʩʪʥʦʩʪʠ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

21.08.2000 ʛ. ˉ 613 çʆ ʥʝʦʪʣʦʞʥʳʭ ʤʝʨʘʭ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡ-

ʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚè ʫʩʪʘʥʦʚʣʝʥʦ ʥʦʨʤʘʪʠʚʥʦʝ ʚʨʝʤʷ ʣʦʢʘʣʠʟʘʮʠʠ 

ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʪʝʯʝʥʠʝ 4-ʭ ʯʘʩʦʚ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʥʠ-

ʞʝʥʥʳʤ ʠ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟ-

ʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ɺɺʇ, ʘ ʪʘʢʞʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʥʘʚʠʛʘʮʠʦʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʛʫʪ 

ʚʣʠʷʪʴ ʥʘ ʚʨʝʤʷ ʣʦʢʘʣʠʟʘʮʠʠ ʥʝʬʪʷʥʦʛʦ ʧʷʪʥʘ ʧʦ ʜʣʠʥʝ [5]. ʈʘʟʨʘʙʦʪʢʘ ʧʣʘʥʦʚ ʃʈʅ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 28.12.2004 ʛ. ˉ 621 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘ-

ʚʠʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʣʘʥʦʚ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ 

ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [6] ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʢʘʟ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʘʨʰʨʫʪʘ 

ʜʚʠʞʝʥʠʷ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʠʤ ʩʫʜʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʟʦʥ ʯʨʝʟʚʳʯʘʡ-

ʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʣʦʱʘʜʝʡ ʨʘʟʣʠʚʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪ-

ʚʫʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʠʢʘʟʘ, ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʴʰʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʝʘʣʴʥʳʭ ʤʘʩʰʪʘʙʦʚ [1ï3]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ 2006ï2016 ʛʛ. [1] ʜʣʷ ɸʜʤʠʥʠʩʪ-

ʨʘʮʠʡ ʙʘʩʩʝʡʥʦʚ ɺɺʇ (ʜʘʣʝʝ ɸɹɺɺʇ) ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʨʝʜʫʧʨʝ-

ʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʥʘ ɺɺʇ ʩʦʟʜʘʥʠʝ ɹʘʩʩʝʡʥʦʚʦʡ ʢʦʣʣʝʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ ʃʈʅ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʠ ʨʫʙʝʞʝʡ ʣʦʢʘʣʠʟʘʮʠʠ ʥʘ ʙʘʟʝ 

ɸɹɺɺʇ, ʦʩʥʘʱʝʥʥʳʭ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʤʠ ʬʦʨʤʘ-

ʪʠʨʦʚʘʥʠʷʤʠ [4]. ʅʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ ʚ ɺʦʣʞʩʢʦʤ ʙʘʩʩʝʡʥʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʃʈʅ 

ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ 29 ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʦʙʩʣʫʞʠʚʘʶʱʠʭ 81 ʨʫʙʝʞ ʣʦʢʘʣʠʟʘʮʠʠ [1]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʥʝʝ ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʥʝ ʧʦʟʚʦʣʷʣʘ 

ʨʝʰʠʪʴ ʚʩʝ ʚʦʧʨʦʩʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʃʈʅ ʥʘ ɺɺʇ ʚ ʩʠʣʫ ʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʮʝʣʦʛʦ ʨʷʜʘ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʜʦʚʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʃʈʅ ʥʘ ɺɺʇ ʩ ʩʫʜʦʚ ʠ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ ʠ 

ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪ 30 ʜʝʢʘʙʨʷ 

2003 ʛ. ˉ794, ʫʯʠʪʳʚʘʶʱʠʝ ʦʪʨʘʩʣʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ [1ï3]. 

ʀʟ-ʟʘ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʷ ʈʅ ʥʘ ɺɺʇ ʪʨʫʜʥʦ ʧʦʜʜʘ-

ʶʪʩʷ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʙʝʟ ʧʨʠʥʷʪʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʥʝʬʪʠ ʦʪ ʤʝʩʪʘ ʝʝ ʨʘʟʣʠʚʘ ʥʘ ʦʩʥʦʚʥʦʝ ʨʫʩʣʦ ʨʝʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʏʉ(ʅ)) [8]. ʇʦʵʪʦʤʫ ʦʧʝʨʘʪʠʚʥʦʡ ʮʝʣʴʶ 

ʣʶʙʳʭ ʨʘʙʦʪ ʧʦ ʃʈʅ ʥʘ ɺɺʇ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʳʭʦʜʘ ʥʝʬʪʷʥʦʛʦ ʧʷʪʥʘ 

ʩ ʧʘʣʫʙʳ ʩʫʜʥʘ ʠ ʘʢʚʘʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʥʦʝ ʨʫʩʣʦ ʨʝʢʠ, ʪ.ʝ. ʧʝʨʝʨʘʩʪʘʥʠʷ 

ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʚ ʏʉ(ʅ). ʕʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʜʝʣʘʝʪ ʨʘʚʥʳʤ ʥʫʣʶ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ɺɺʇ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1]. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʅʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʩ ʩʫʜʦʚ ʦʪʨʘʞʝʥʳ ʚ çʊʝʭʥʠ-

ʯʝʩʢʦʤ ʨʝʛʣʘʤʝʥʪʝ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè, ʫʪ-

ʚʝʨʞʜʝʥʥʦʤ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 12 ʘʚʛʫʩʪʘ 2010 ʛ. ˉ 623 çʆʙ ʫʪ-

ʚʝʨʞʜʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘè [10], ʦʜʥʘʢʦ, ʈʝʛʣʘʤʝʥʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚʦʧʨʦʩʳ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ ʥʝʬʪʝʥʘʣʠʚʥʳʭ ʩʫʜʦʚ, ʯʪʦ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʃʈʅ ʥʘ ɺɺʇ ʈʦʩʩʠʠ [8]. 

ʈʝʰʝʥʠʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʯʘʩʪʠʯʥʦʝ, ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʃʈʅ ʥʘ 

ɺɺʇ ʩ ʩʫʜʦʚ ʠ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʤʦʞʝʪ ʜʘʪʴ çʇʦʣʦʞʝʥʠʝ ʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʩ ʩʫʜʦʚ ʠ ʦʙʲʝʢʪʦʚ 

ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡè ʫʪʚʝʨʞʜʝʥʥʦʝ ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩ-

ʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 05.02.2016 ʛ. ˉ 19 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟ-

ʣʠʚʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʩ ʩʫʜʦʚ ʠ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦ-

ʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠ-

ʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡè (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʄʠʥʶʩʪʝ 20.05.2016 ˉ42202) [7] 

(ʜʘʣʝʝ çʇʦʣʦʞʝʥʠʝè). ʆʥʦ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʘʚ ʩʠʣ 

ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ 

ʥʝ ɺɺʇ ʩ ʩʫʜʦʚ ʠ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʪʨʘʞʝʥ ʚ ʇʣʘʥʘʭ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʙʘʩ-

ʩʝʡʥʘ, ʘ ʪʘʢʞʝ ʚ ʙʘʩʩʝʡʥʦʚʳʭ (ʨʝʛʠʦʥʘʣʴʥʳʭ) ʇʣʘʥʘʭ ʃʈʅ ɸɹɺɺʇ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷ ʨʘʥʝʝ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʜʦʢʫ-

ʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʇʨʠʢʘʟʘ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 28.12.2004 ʛ. ˉ621 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘ-

ʚʠʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʣʘʥʦʚ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ 

ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [6]. 

ʊʨʝʙʦʚʘʥʠʷ çʇʦʣʦʞʝʥʠʷè ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʚ ʇʣʘʥʘʭ ʃʈʅ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʩʚʷʟʠ ʠ ʦʧʦʚʝʱʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ, 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʘʚʘ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʃʈʅ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʨʷʜʢʘ ʧʨʠʚʣʝʯʝʥʠʷ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʃʈʅ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʫʧʨʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠ-

ʷʭ ʏʉ(ʅ) ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʜʝʡʩʪʚʫʝʪ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʙʘʩʩʝʡʥʦʚʦʤ (ʨʝʛʠʦʥʘʣʴ-

ʥʦʤ) ʠ ʦʙʲʝʢʪʦʚʦʤ ʫʨʦʚʥʝ, ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ɿʘ-

ʢʦʥʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 21.12.1994ʛ. ˉ 68-ʌɿ çʆ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠ-

ʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘè ʠ ʇʦʩʪʘʥʦʚ-

ʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 30.12.2003 ˉ 794 çʆ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡè ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʟʜʘʥʳ ʦʨʛʘʥʳ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ, ʧʦʩʪʦʷʥʥʦ 

ʜʝʡʩʪʚʫʶʱʠʝ ʠ ʦʨʛʘʥʳ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɺʳʰʝʩʪʦʷʱʠʤ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ ʦʨʛʘʥʦʤ ʧʦ ʃʈʅ ʷʚʣʷʝʪʩʷ ʂʦʤʧʝʪʝʥʪʥʳʡ ʦʨʛʘʥ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʂʦʤʠʩʩʠʷ 

ʧʦ ʏʉ ʠ ʆʇɹ ʂʦʤʧʝʪʝʥʪʥʦʛʦ ʦʨʛʘʥʘ (ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʊʨʘʥʩʧʦʨʪʘ ʈʌ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 14 çʇʦʣʦʞʝʥʠʷè 

ʢʦʤʧʝʪʝʥʪʥʳʡ ʦʨʛʘʥ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʧʦ ʨʫʢʦʚʦʜʩʪʚʫ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʦʡ: çï ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʃʈʅ 

ʥʘ ɺɺʇ ʩ ʩʫʜʦʚ ʠ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; ï ʦʨʛʘʥʠʟʫʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʙʘʩʩʝʡʥʦʚʳʭ ʧʣʘʥʦʚ ʃʈʅ ʥʘ ɺɺʇ; ï ʟʘʧʨʘʰʠʚʘʝʪ ʠ ʧʦʣʫʯʘʝʪ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜ-

ʢʝ ʩʚʝʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ 

ʃʈʅ; ï ʧʨʠʚʣʝʢʘʝʪ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʠ ʃʈʅ ʥʘʫʯʥʳʝ ʠ ʠʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ; ï ʩʦʟʜʘʝʪ ʩʦʚʝʱʘʪʝʣʴ-

ʥʳʝ ʠ ʵʢʩʧʝʨʪʥʳʝ ʦʨʛʘʥʳ (ʩʦʚʝʪʳ, ʢʦʤʠʩʩʠʠ, ʛʨʫʧʧʳ, ʢʦʣʣʝʛʠʠ) ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʝʜʫ-
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ʧʨʝʞʜʝʥʠʷ ʠ ʃʈʅ; ï ʩʦʛʣʘʩʦʚʳʚʘʝʪ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʣʘʥʳ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ 

ʃʈʅ ʜʣʷ ʏʉ(ʅ) ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷè [7]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ çʇʦʣʦʞʝʥʠʝè ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʛʣʘʩʦ-

ʚʘʥʠʶ ʇʣʘʥʦʚ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʚ 

ʈʦʩʤʦʨʨʝʬʣʦʪʝ ʇʣʘʥʦʚ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ɺɺʇ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʦʣʦʞʝʥʠʝʤè ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʩʠʣ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʨʝʰʝʥʠʝʤ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʦʨʛʘʥʘ ʤʦʞʝʪ ʫʩʪʘ-

ʥʘʚʣʠʚʘʪʴʩʷ ʨʝʞʠʤ ʧʦʚʳʰʝʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ï ʧʨʠ ʫʛʨʦʟʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ(ʅ) ʠʣʠ 

ʨʝʞʠʤ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ï ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʏʉ(ʅ) [7]. 

ʆʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʣ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʚ ʨʝʞʠʤʘʭ ʧʦʚʳʰʝʥʥʦʡ 

ʛʦʪʦʚʥʦʩʪʠ ʠʣʠ ʏʉ(ʅ) ʦʧʨʝʜʝʣʷʶʪʩʷ: 

ï çʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʧʦʩʣʫʞʠʚʰʠʝ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʚʝʜʝʥʠʷ ʨʝʞʠʤʘ ʧʦʚʳʰʝʥʥʦʡ 

ʛʦʪʦʚʥʦʩʪʠ ʠʣʠ ʨʝʞʠʤʘ ʏʉ(ʅ)è [7]; 

ï çʛʨʘʥʠʮʳ ʘʢʚʘʪʦʨʠʠ ɺɺʇ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʨʘʟʣʠʚ ʥʝʬʪʠ (ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʦʚ) ʠʣʠ ʧʣʦʱʘʜʴ ʘʢʚʘʪʦʨʠʠ ɺɺʇ, ʧʦʜʚʝʨʞʝʥʥʦʡ ʟʘʛʨʷʟʥʝʥʠʶ ʥʝʬʪʴʶ (ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʘʤʠ)è [7]; 

ï çʩʠʣʳ ʠ ʩʨʝʜʩʪʚʘ, ʧʨʠʚʣʝʢʘʝʤʳʝ ʢ ʧʨʦʚʝʜʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʃʈʅ ʥʘ ɺɺʇ; 

ʧʝʨʝʯʝʥʴ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʙʨʝʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʦʚ ɺɺʇ, 

ʫʷʟʚʠʤʳʭ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ (ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ)è [7]; 

ï çʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʶ ʏʉ(ʅ), ʠʣʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʏʉ(ʅ)è [7]. 

ʇʨʠ ʫʩʪʨʘʥʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʧʦʩʣʫʞʠʚʰʠʭ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʚʝʜʝʥʠʷ ʨʝʞʠʤʘ 

ʧʦʚʳʰʝʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʠʣʠ ʏʉ(ʅ), ʨʫʢʦʚʦʜʠʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʦʚ ʠ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʦʪʤʝʥʷʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʝʞʠʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʩʠʣ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ. 

ɼʣʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʩʚʝʜʝʥʠʡ, ʦʧʦʚʝʱʝʥʠʷ ʦ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʦʙʤʝ-

ʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʦʚʳʤʠ ʢʦʤʠʩʩʠʷʤʠ ʧʦ ʏʉ ʠ ʆʇɹ, ʢʦʤʠʩ-

ʩʠʝʡ ʧʦ ʏʉ ʠ ʆʇɹ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʄʊ ʈʌ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʢʦʤʠʩʩʠʷʤʠ ʧʦ ʏʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʥʘʣʳ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʪʝʣʝʬʦʥ-

ʥʦʡ, ʪʝʣʝʛʨʘʬʥʦʡ ʠ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʠ ʄʠʥʩʚʷʟʠ ʈʌ. 

ʂʏʉ ʠ ʆʇɹ ɸɹɺɺʇ ʷʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ ʦʨʛʘʥʦʤ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ (ʙʘʩʩʝʡʥʦʚʦʤ) ʫʨʦʚʥʝ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʬʫʥʢʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʃʈʅ ʥʘ ɺɺʇ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʘʩʩʝʡʥʘʭ ɺɺʇ: 

ï çʦʨʛʘʥʠʟʫʝʪ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʃʈʅ ʥʘ ɺɺʇ ʩ ʩʫʜʦʚ ʠ 

ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè [7]; 

ï çʨʘʟʨʘʙʘʪʳʚʘʝʪ ʙʘʩʩʝʡʥʦʚʳʝ ʧʣʘʥʳ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʃʈʅ ʥʘ ɺɺʇ ʚ ʟʦʥʘʭ 

ʩʚʦʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠè [7]; 

ï çʫʯʘʩʪʚʫʝʪ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ ʠ ʢʘʪʘʩʪʨʦʬ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘè [7]; 

ï çʦʨʛʘʥʠʟʫʶʪ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʫʯʝʥʠʡ ʠ ʰʪʘʙʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʧʦ ʦʪʨʘ-

ʙʦʪʢʝ ʜʝʡʩʪʚʠʡ ʧʦ ʃʈʅ ʚ ʟʦʥʘʭ ʩʚʦʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠè [7]. 

ɺ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ɸɹɺɺʇ ʫʞʝ ʠʤʝʶʪ ʂʏʉ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦʧʦʣʥʠʪʴ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ ʚʦʧʨʦʩʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʃʈʅ. 

ʅʘ ʨʝʛʠʦʥʘʣʴʥʦʤ (ʙʘʩʩʝʡʥʦʚʦʤ) ʫʨʦʚʥʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʦʣʦʞʝʥʠʝʤè ʧʦʩʪʦʷʥ-

ʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʦʨʛʘʥʦʤ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ɸɹɺɺʇ. 

ɼʣʷ ʵʪʦʛʦ ʚ ɸɹɺɺʇ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʟʜʘʥʳ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʬʫʥʢʮʠʠ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ 

ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʏʉ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʚʳ 

ʥʝʬʪʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʦʟʣʘʛʘʶʪʩʷ ʥʘ ʦʪʜʝʣʳ ʧʦ ɻʆ ʠ ʏʉ ʠʣʠ 

ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʏʉ(ʅ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦ ʯʪʦʙʳ ʩʧʝʮʠʘʣʠʩʪʳ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʠʤʝʣʠ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ IV. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʧʦʜʛʦʪʦʚʢʫ ʚ ʦʙʣʘʩʪʠ ʃʈʅ ʥʘ ʫʨʦʚʥʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʬʦʨʤʠ-

ʨʦʚʘʥʠʡ ʧʦ ʃʈʅ. 

ʅʘ ʦʙʲʝʢʪʦʚʦʤ ʫʨʦʚʥʝ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʦʨʛʘʥʦʤ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʦʠʩʢ ʠ ʨʘʟʚʝʜʢʫ ʥʝʬʪʷ-

ʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʜʦʙʳʯʫ, ʧʝʨʝʨʘʙʦʪʢʫ, ʧʝʨʝʚʦʟʢʫ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʧʝʨʝʚʘʣʢʫ 

(ʧʦʛʨʫʟʢʫ, ʚʳʛʨʫʟʢʫ ʛʨʫʟʦʚ), ʙʫʥʢʝʨʦʚʢʫ (ʟʘʧʨʘʚʢʫ), ʭʨʘʥʝʥʠʝ ʥʝʬʪʠ ʠ/ʠʣʠ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʡ~ ʚ ʧʦʣʥʦʤʦʯʠʷ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʃʈʅ ʥʘ 

ɺɺʇ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ 

ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ (ʠʣʠ) ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ (ʜʘʣʝʝ ï ʦʨʛʘʥʠʟʘʮʠʡ), ʚ ʨʦʣʠ 

ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʠ ʧʨʦʰʝʜʰʠʝ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘ-

ʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 06.03.2012 ˉ 193 (ʨʝʜ. ʦʪ 10.08.2016) çʆ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ 

ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʦʨʩʢʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝè [11]. 

ʆʨʛʘʥʘʤʠ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ çʇʦʣʦʞʝʥʠʝʤè ʷʚʣʷʶʪʩʷ: 

ï çʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʜʝʞʫʨʥʘʷ ʩʣʫʞʙʘ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʦʨʛʘʥʘ ʠ ɻʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʡ ʤʦʨʩʢʦʡ ʩʧʘʩʘʪʝʣʴʥʦ-ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʮʝʥʪʨ (ʚ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʧʦʚʝʱʝʥʠʷ)è [7]. 

ï çʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ (ʙʘʩʩʝʡʥʦʚʦʤ) ʫʨʦʚʥʝ ï ʜʠʩʧʝʪʯʝʨʩʢʘʷ ʩʣʫʞʙʘ ʌɹʋ çɸʜʤʠ-

ʥʠʩʪʨʘʮʠʷ ʙʘʩʩʝʡʥʘ ɺɺʇèè [7]; 

ï çʥʘ ʦʙʲʝʢʪʦʚʦʤ ʫʨʦʚʥʝ ï ʜʝʞʫʨʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʩʣʫʞʙʳ ʦʨʛʘʥʠʟʘʮʠʡè [7]. 

ɺ ʯʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʥʘ ʙʘʩʩʝʡʥʦʚʦʤ ʫʨʦʚʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʧʠʩʘʥʠʝ ʩʦʛʣʘʰʝʥʠʡ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʤʝʥʝ ʤʝʞʜʫ ɸɹɺɺʇ, ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʮʝʥʪʨʘʤʠ ʄʏʉ, ʬʠʣʠʘʣʘʤʠ ɸɹɺɺʇ ʠ ɻʣʘʚʥʳʤʠ ʫʧʨʘʚʣʝʥʠʷʤʠ ʄʏʉ ʧʦ ʉʫʙʲʝʢʪʘʤ 

ʌʝʜʝʨʘʮʠʠ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʛʦʪʦʚʥʦʩʪʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʩʦʙʩʪʚʝʥʥʳʭ 

ɸʉʌ(ʅ), ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ɸʉʌ(ʅ) ʠ/ʠʣʠ ʧʨʠʚʣʝʢʘʝʤʳʭ ʇʆ ʜʦʛʦʚʦʨʘʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ɸʉʌ(ʅ) ʩ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʣʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜ-

ʩʠʩʪʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʘʤʠ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʃʈʅ ʥʘ ɺɺʇ [7].  

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʧʦʨʷʜʦʢ ʩʦʛʣʘʩʦʚʘʥʠʷ ʇʣʘʥʦʚ 

ʃʈʅ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ɸɹɺɺʇ ʧʨʦʧʠʩʘʥ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʯʝʪʢʦ, ʦ ʯʝʤ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʪʦ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʜʠʩʧʝʪʯʝʨʩʢʘʷ 

ʩʣʫʞʙʘ ɸɹɺɺʇ ʠʣʠ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʦʢʘʞʫʪʩʷ ʥʝʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʠʪʴ ʪʨʝ-

ʙʦʚʘʥʠʷ ʇʦʣʦʞʝʥʠʷ ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʃʈʅ, 

ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʏʉ ʠ ʪʷʞʝʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʏʉ(ʅ) ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ 

[1]: 

1. ʃʠʢʚʠʜʘʮʠʶ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʣʦʢʘʣʴʥʦʛʦ (ʦʙʲʝʢʪʦʚʦʛʦ) ʫʨʦʚʥʷ ʦʨʛʘʥʠ-

ʟʫʝʪ ʐʪʘʙ ʨʫʢʦʚʦʜʩʪʚʘ ʦʧʝʨʘʮʠʷʤʠ (ʐʈʆ) ʦʨʛʘʥʠʟʘʮʠʡ; 

2. ʃʠʢʚʠʜʘʮʠʷ ʏʉ(ʅ) ʥʘ ʦʙʲʝʢʪʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʣʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ɸʉʌ(ʅ) 

ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʲʝʢʪʦʚʳʤʠ ʇʣʘʥʘʤʠ ʃʈʅ ʆʨʛʘʥʠʟʘʮʠʡ. 

3. ɽʩʣʠ ʤʘʩʰʪʘʙ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʪʘʢʦʚ, ʯʪʦ ʩʠʣʘʤʠ ɸʉʌ(ʅ) ʆʨʛʘʥʠʟʘʮʠʡ 

ʥʝʚʦʟʤʦʞʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʝʸ ʣʦʢʘʣʠʟʘʮʠʝʡ ʠ ʣʠʢʚʠʜʘʮʠʝʡ, ʪʦ ʆʧʝʨʘ-

ʪʠʚʥʳʡ ʰʪʘʙ (ʂʏʉ ʠ ʆʇɹ) ʆʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʱʘʝʪʩʷ ʟʘ ʧʦʤʦʱʴʶ ʢ ʚʳʰʝʩʪʦʷʱʝʡ 

ʂʏʉ ʠ ʆʇɹ ʌɹʋ ɸɹɺɺʇ. 

ʇʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʢʘʢ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʰʝʥʠʝ ʦ ʧʝʨʝʜʘʯʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʂʏʉ ʠ ʆʇɹ ʌʝʜʝ-

ʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

4. ʂʏʉ ʠ ʆʇɹ ʌɹʋ ɸɹɺɺʇ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʢʦʦʨʜʠʥʘʮʠʶ 

ʠʣʠ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʘʤʠ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ 

ʩʠʣʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ. 



ɽ.ʖ. ʏʝʙʘʥ 
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5. ɺ ʭʦʜʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʐʈʆ ʆʨʛʘʥʠʟʘ-

ʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ɻʋ ʄʏʉ ʈʌ, ʩ ʂʏʉ ʠ ʆʇɹ ʦʙʲʝʢʪʦʚ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚʦ-

ʝʥʥʳʤ ʢʦʤʘʥʜʦʚʘʥʠʝʤ ʠ ʢʦʤʠʩʩʠʷʤʠ ʧʦ ʏʉ ʠ ʆʇɹ ʜʨʫʛʠʭ ʚʝʜʦʤʩʪʚ, ʩ ʩʠʣʘʤʠ ʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 

ʋʧʨʘʚʣʝʥʠʝ ʣʠʢʚʠʜʘʮʠʝʡ ʏʉ(ʅ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʂʏʉ ʠ ʆʇɹ 

ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʂʏʉ ʠ ʆʇɹ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ɻʣʘʚʥʳʤʠ ʫʧʨʘʚʣʝʥʠʷʤʠ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʩʫʙʲʝʢʪʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɼʣʷ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʥʘ ʙʘʩʩʝʡʥʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʪʴ ʥʘ ʙʘʟʝ 

ɸɹɺɺʇ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ɸʉʌ ʧʦ ʃʈʅ, ʘ ʩʘʤʠ ɸɹɺɺʇ ʥʘʜʝʣʠʪʴ ʬʫʥʢʮʠʷʤʠ ʥʝ 

ʪʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʃʈʅ, ʥʦ ʠ ʧʨʦʚʝʜʝʥʠʶ ʨʘʙʦʪ ʧʦ ʃʈʅ, ʜʣʷ ʯʝʛʦ ʚʥʝʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʠʭ ʫʩʪʘʚʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʇʦʣʦʞʝʥʠʝ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ɸɹɺɺʇ ʩʤʦʛʫʪ ʟʘʢʣʶʯʘʪʴ ʜʦʛʦʚʦʨʳ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʤʦʨʩʢʦʛʦ ʠ 

ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ, ʠʤʝʶʱʠʤʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʝʰʪʘʪʥʳʝ 

ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʩʧʘʩʘʪʝʣʝʡ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʩ ʚʦʟʤʝ-

ʱʝʥʠʝʤ ʧʦʥʝʩʝʥʥʳʭ ʟʘʪʨʘʪ. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʂʦʤʧʝʪʝʥʪʥʦʛʦ ʦʨʛʘʥʘ ʥʘ ʙʘʩʩʝʡʥʘʭ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʟʜʘʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʘʪʪʝʩʪʦʚʘʥʥʳʭ 

ɸʉʌ ʧʦ ʃʈʅ (ʜʘʣʝʝ ï ɸʉʌ(ʅ)). ʆʨʛʘʥʠʟʘʮʠʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘ-

ʮʠʠ ʩ ʥʝʬʪʴʶ ʥʘ ʦʪʚʝʜʝʥʥʳʭ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʘʢʚʘʪʦʨʠʷʭ ʩʦʟʜʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʘʪʪʝʩʪʦ-

ʚʘʥʥʳʝ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ɸʉʌ(ʅ) ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʦʝ ʙʣʦʢʠʨʦʚʘʥʠʝ ʠ ʣʠʢ-

ʚʠʜʘʮʠʶ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʥʘ ʩʚʦʝʡ ʘʢʚʘʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʟʘʨʘʥʝʝ ʫʩ-

ʪʘʥʦʚʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʥʘ ʦʩʥʦʚʥʦʤ 

ʨʫʩʣʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ɺɺʇ ʦʪ ʧʦʜʚʠʞʥʳʭ ʥʝʬʪʝʥʘʣʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʣʠʚʘ, 

ʂʦʤʧʝʪʝʥʪʥʳʡ ʦʨʛʘʥ ʩ ʧʦʤʦʱʴʶ ɸɹɺɺʇ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʫʝʪ ʢʦʣʣʝʢ-

ʪʠʚʥʫʶ ʙʘʩʩʝʡʥʦʚʫʶ ʩʠʩʪʝʤʫ ʃʈʅ (ɹʂʉ ʃʈʅ), ʩʦʩʪʦʷʱʫʶ ʠʟ ɸʉʌ(ʅ) ʠ ʜʠʩʧʝʪʯʝʨ-

ʩʢʦʡ ʩʣʫʞʙʳ ɸɹɺɺʇ, ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʨʘʟʣʠʚʘ, ʥʝ-

ʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʫʙʝʞʝʡ ʣʦʢʘʣʠʟʘʮʠʠ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʚʩʝʤʠ ɸʉʌ(ʅ) ʙʘʩ-

ʩʝʡʥʘ [8]. 

ʆʨʛʘʥʠʟʘʮʠʠ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʝ ʧʦʜʚʠʞʥʳʝ ʥʝʬʪʝʥʘʣʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʨʘʟʣʠʚʘ, 

ʥʝ ʩʦʟʜʘʚʰʠʝ ʥʘ ʙʘʩʩʝʡʥʝ ʩʦʙʩʪʚʝʥʥʳʭ ɸʉʌ(ʅ) ʜʦʣʞʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ɹʂʉ ʃʈʅ ʧʫ-

ʪʝʤ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʨʘʟʣʠʚʦʚ ʚ ʩʣʫʯʘʝ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ɺʚʝʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦʟʚʦʣʠʪ 

ʩʥʠʟʠʪʴ ʨʠʩʢ ʠ ʫʱʝʨʙ ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠ ʘʚʘʨʠʠ ʩ ʨʘʟʣʠ-

ʚʦʤ ʥʝʬʪʠ ʥʘ ɺɺʇ ʟʘ ʩʯʝʪ: 

ï ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʥʝʬʪʠ ʩ ʧʘʣʫʙ ʩʫʜʦʚ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʃʈʅ ʚ ʘʢʚʘʪʦʨʠʠ, ʦʪʚʝʜʝʥʥʳʝ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ ʥʝʬ-

ʪʴʶ [1, 8]; 

ï ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʨʘʟʣʠʪʦʡ ʥʝʬʪʠ ʩ ʘʢʚʘʪʦʨʠʡ ʧʦʨʪʦʚ, ʙʫʥʢʝʨʦʚʱʠ-

ʢʦʚ, ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ ʠ ʪ.ʧ. ʚ ʦʩʥʦʚʥʦʝ ʨʫʩʣʦ ʚʦʜʦʪʦʢʘ ʧʫʪʝʤ ʟʘʨʘʥʝʝ ʧʦʩʪʦʷʥʥʦ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʣʦʢʘʣʠʟʘʮʠʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʚʳʭʦʜʫ ʥʝʬʪʠ ʟʘ ʧʨʝ-

ʜʝʣʳ ʦʪʚʝʜʝʥʥʦʡ ʘʢʚʘʪʦʨʠʠ (ʦʙʲʝʢʪʘ) [1, 8]; 

ï ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʈʦʩʤʦʨʨʝʯʬʣʦʪʦʤ ɹʂʉ ʃʈʅ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʨʘʟʣʠʚʘ 

ʥʘ ʫʜʦʙʥʳʭ ʟʘʨʘʥʝʝ ʚʳʙʨʘʥʥʳʭ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʨʫʙʝʞʘʭ ʣʦʢʘʣʠʟʘʮʠʠ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʟʘʱʠʪʳ ʦʪ ʥʝʬʪʠ ʟʥʘʯʠʤʳʭ (ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ) ʟʦʥ ʥʘ ɺɺʇ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ ɹʂʉ ʃʈʅ [1, 8]. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʧʦʨʷ-

ʜʦʢ ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʇʣʘʥʦʚ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʚ ʄʠʥʪʨʘʥ-

ʩʝ, ʈʦʩʤʦʨʨʝʯʬʣʦʪʝ ʠ ɸɹɺɺʇ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ ɻʆ ʠ ʏʉ ʌɹʋ çɸʜʤʠʥʠʩʪ-

ʨʘʮʠʷ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡè ʃʘʟʘʨʝʚʫ ɺ.ʉ ʟʘ ʧʦʣʝʟʥʳʝ ʟʘ-

ʤʝʯʘʥʠʷ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ. 
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The article touches upon the issue of particular regulating support of work organization for 

preventing and elimination of oil spill in inland waterways of the Russian Federation. The 

necessity of detailed location-specific branch documents for oil spills and further changes of 

the legislation concerning the conditions of inner shipping is proved. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.01.2017 ʛ. 
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ɺ.ɺ. ʂʨʘʡʥʦʚʘ, ʢ. .ɻʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɽ.ʉ. ʂʘʟʘʢʦʚʘ, ʩʪʫʜʝʥʪʢʘ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ɺʅʋʊʈɽʅʅɽɻʆ ʂʆʅʊʈʆʃʗ 

ʈɸʉʍʆɼʆɺɸʅʀʗ ʊʆɺɸʈʅʆ-ʄɸʊɽʈʀɸʃʔʅʓʍ 

 ʎɽʅʅʆʉʊɽʁ ʅɸ ʉʋɼɸʍ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ, ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ, ʛʦʨʶʯʝ-

ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ. 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥ-

ʥʦʩʪʝʡ ʥʘ ʩʫʜʘʭ. ʀʟʫʯʝʥ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘʪʨʘʪ ʥʘ ʪʦʧʣʠʚʦ ʠ ʥʘʚʠʛʘʮʠ-

ʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʷʭ, ʜʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʶ.  

 

ʀʟ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʦʢ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʀʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1/3 [1]. ʇʦʵʪʦʤʫ ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʦʚʘʥʠʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ.  

ɺ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʷʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʦʞʠʣʘʩʴ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʴʥʳʭ 

ʧʨʦʮʝʜʫʨ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʢʦʪʦʨʘʷ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʥʝ ʣʠʰʝʥʘ ʥʝʜʦʩʪʘʪʢʦʚ [5,6]. ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʨʘʩʩʤʦʪʨʠʤ ʦʧʳʪ 

ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʢʨʫʧʥʝʡʰʠʭ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʩʫʜʥʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʯʠʩʪʷʱʠʝ, 

ʤʦʶʱʠʝ ʩʨʝʜʩʪʚʘ, ʪʨʦʩʳ, ʢʨʘʩʢʠ, ʚʝʪʦʰʴ, ʧʨʦʢʣʘʜʢʠ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪ ʠ ʠʥʚʝʥ-

ʪʘʨʴ, ʧʦʩʪʝʣʴʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʩʧʝʮʦʜʝʞʜʫ ʠ ʪ.ʧ. ɼʣʷ ʩʥʘʙʞʝʥʠʷ ʩʫʜʦʚ ʠʥʚʝʥʪʘ-

ʨʝʤ ʠ ʨʘʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʠ ʢʘʧʠʪʘʥʘʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʜʘʯʫ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦʜ ʦʪʯʝʪ ʧʫʪʝʤ ʧʝʨʝʯʠʩʣʝʥʠʷ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʧʣʘʩʪʠʢʦʚʫʶ 

ʢʘʨʪʫ ʠʣʠ ʯʝʨʝʟ ʢʘʩʩʳ ʙʘʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ (ɹʊʆʌ). ɼʣʷ ʵʪʦʛʦ ʢʘ-

ʧʠʪʘʥʳ ʩʫʜʦʚ ʧʦʜʘʶʪ ʟʘʷʚʢʫ ʥʘ ʚʳʜʝʣʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʠʤʷ ʥʘʯʘʣʴʥʠʢʘ ʬʠ-

ʥʘʥʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺʝʣʠʯʠʥʘ ʧʝʨʝʯʠʩʣʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝ-

ʩʷʯʥʳʤ ʣʠʤʠʪʦʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʚʳʜʘʚʘʝʤʳʭ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʘʣʦʮʝʥʥʦʛʦ ʠʥ-

ʚʝʥʪʘʨʷ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʠ ʩʫʜʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ. 

ʃʠʤʠʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʞʜʦʤʫ ʩʫʜʥʫ ʛʨʫʟʦʚʦʛʦ, ʙʝʨʙʦʫʪʥʦʛʦ ʠ ʙʫʢʩʠʨʥʦʛʦ ʬʣʦʪʘ 

(ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʄʝʩʷʯʥʳʡ ʣʠʤʠʪ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʘʣʦʮʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ  

ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʬʣʦʪʘ 

(ʥʘ ʧʨʠʤʝʨʝ ʆɸʆ çʉʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ çɺʦʣʞʩʢʦʝ ʧʘʨʦʭʦʜʩʪʚʦè) 

ɺʠʜ ʬʣʦʪʘ ʃʠʤʠʪ, ʨʫʙ. 

ɻʨʫʟʦʚʦʡ ʩʘʤʦʭʦʜʥʳʡ 7 000 

ɹʝʨʙʦʫʪʥʳʡ 7 000 

ɹʫʢʩʠʨʥʳʡ 6 000 

 

ɺ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʦʚʘʥʠʷ ʧʦʜʦʪʯʝʪʥʳʭ ʩʫʤʤ ʢʘʧʠʪʘʥ ʧʨʦʠʟʚʦʜʠʪ ʟʘʢʫʧʢʫ 



ɺ.ɺ. ʂʨʘʡʥʦʚʘ, ɽ.ʉ. ʂʘʟʘʢʦʚʘ 
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ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʥʘʙʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʯʥʝʤ ʤʘʣʦʮʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ ʠ ʨʘʩ-

ʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʥʘʯʘʣʴʥʠʢʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɿʘʢʫʧʢʘ 

ʠʥʦʛʦ ʠʥʚʝʥʪʘʨʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʥʝ ʫʢʘʟʘʥʥʳʭ ʚ ʧʝʨʝʯʥʝ, ʨʘʟʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʩʦʛʣʘ-

ʩʦʚʘʥʠʶ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ʂʦʥʪʨʦʣʴ ʠʟʨʘʩʭʦʜʦʚʘʥʥʳʭ ʧʦʜʦʪʯʝʪʥʳʭ ʩʫʤʤ ʚʝʜʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʚʘʥʩʦʚʦʛʦ 

ʦʪʯʝʪʘ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʢʘʧʠʪʘʥ ʜʦʣʞʝʥ ʧʨʝ-

ʜʦʩʪʘʚʠʪʴ ʚ ʙʫʭʛʘʣʪʝʨʠʶ ʧʦ ʤʝʩʪʫ ʧʨʠʧʠʩʢʠ ʩʫʜʥʘ ʚ ʪʝʯʝʥʠʝ 25 ʜʥʝʡ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʘʚʘʥʩʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʩʫʜʥʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʣʠʮʘ: ʙʦʮʤʘʥ, ʪʦʢʘʨʴ, 

ʢʣʘʜʦʚʱʠʢ ʩ ʨʘʟʨʝʰʝʥʠʷ ʩʪʘʨʰʝʛʦ ʧʦʤʦʱʥʠʢʘ ʢʘʧʠʪʘʥʘ ʠ ʩʪʘʨʰʝʛʦ ʤʝʭʘʥʠʢʘ ʚʳʜʘʶʪ 

ʯʣʝʥʘʤ ʵʢʠʧʘʞʘ ʢʨʘʩʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʥʩʪʨʫʤʝʥʪ. ʂʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʩ ʧʦʤʦʱʴʶ ʨʘʟʜʘʪʦʯʥʦʡ ʚʝʜʦʤʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʚʳʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʠʥʚʝʥʪʘʨʷ, ʜʣʷ ʢʘʢʦʡ ʮʝʣʠ ʚʳʜʘʥ, ʧʦʣʫʯʘʪʝʣʴ ʨʘʩʧʠʩʳʚʘʝʪʩʷ, 

ʘ ʧʦʤʦʱʥʠʢ ʢʘʧʠʪʘʥʘ ʠ ʤʝʭʘʥʠʢ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʘʩʭʦʜ. ɺ ʩʣʫʯʘʝ ʫʪʝʨʠ ʠʣʠ ʧʦʨʯʠ ʠʥ-

ʚʝʥʪʘʨʷ ʩʪʦʠʤʦʩʪʴ ʝʛʦ ʚʟʳʩʢʠʚʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʪʨʫʜʦʚʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʦ-

ʨʷʜʢʝ ʩ ʚʠʥʦʚʥʳʭ ʣʠʮ ʠ ʧʨʠʭʦʜʫʝʪʩʷ ʧʦ ʢʘʩʩʝ ɹʊʆʌ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʧʠʩʘʥʦ ʩʫʜʥʦ. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʩʪʘʪʝʡ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʚʦʟʢʠ ʷʚʣʷʝʪʩʷ ʨʘʩʭʦʜ ʛʦʨʶʯʝ-

ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ɻʉʄ). ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʜʚʠʞʝ-

ʥʠʷ ɻʉʄ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʵʪʠʭ ʠʟʜʝʨʞʝʢ [3]. 

ɿʘʢʘʟ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʩʫʜʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʜʝʣʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʬʣʦʪʘ (ʂʆʌ) ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʷʚʦʢ ʢʘʧʠʪʘʥʦʚ, ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʘʤ ʩ ʧʦʩʪʘʚʱʠʢʘ-

ʤʠ. ɿʘʢʫʧʢʘ ʪʦʧʣʠʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʟʘʢʘʟʫ ʙʫʥʢʝʨʘ, ʢʦʪʦʨʳʡ ʢʘʧʠʪʘʥ ʩʫʜʥʘ ʧʨʝʜʦʩ-

ʪʘʚʣʷʝʪ ʦʪʜʝʣʫ ʂʆʌ. ʇʦʩʣʝ ʙʫʥʢʝʨʦʚʢʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʫʯʝʥʠʝ 

ʙʫʥʢʝʨʘ ʢʘʧʠʪʘʥʦʤ ʩʫʜʥʘ, ʦʬʦʨʤʣʷʝʪʩʷ ʘʢʪ ʙʫʥʢʝʨʦʚʢʠ ɻʉʄ ʪʝʧʣʦʭʦʜʘ ʠ ʧʝʨʝʜʘʝʪʩʷ 

ʚ ʩʣʫʞʙʫ ʪʝʧʣʦʪʝʭʥʠʢʠ.  

ʇʨʠʭʦʜ ʪʦʧʣʠʚʘ ʦʬʦʨʤʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʯʝʪʘ-ʬʘʢʪʫʨʳ, ʪʦʚʘʨʥʦʡ ʥʘʢʣʘʜʥʦʡ, 

ʙʫʥʢʝʨʦʚʦʯʥʦʡ ʨʘʩʧʠʩʢʦʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦʩʪʘʚʱʠʢʘʤʠ ʦʙʱʝʤʫ ʦʪʜʝʣʫ. 

ɿʘʪʝʤ ʜʦʢʫʤʝʥʪʳ ʧʝʨʝʜʘʶʪʩʷ ʚ ʬʠʥʘʥʩʦʚʳʡ ʦʪʜʝʣ ʠ ʫʧʨʘʚʣʝʥʠʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ.  

ɺ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʥʘʣʠʯʠʷ ʪʦʧʣʠʚʘ ʥʘ ʙʦʨʪʫ ʢʘʧʠʪʘʥ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ ʢʘʞʜʳʭ 

4 ʯʘʩʦʚ ʟʘʧʠʩʳʚʘʝʪ ʚ ʚʘʭʪʝʥʥʳʡ ʞʫʨʥʘʣ ʜʘʥʥʳʝ ʦ ʥʘʣʠʯʠʠ ʪʦʧʣʠʚʘ ʥʘ ʙʦʨʪʫ ʠ ʝʞʝ-

ʜʥʝʚʥʦ ʦʪʧʨʘʚʣʷʝʪ ʪʝʣʝʛʨʘʤʤʫ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʚ ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʡʩʦʦʙʦʨʦʪʘ ʠ ʦʪʯʝʪʥʦʛʦ ʤʝʩʷʮʘ ʢʘʧʠʪʘʥ ʠʣʠ ʤʝʭʘʥʠʢ ʩʫʜʥʘ 

ʬʦʨʤʠʨʫʝʪ çʆʪʯʝʪ ʟʘ ʨʝʡʩʦʦʙʦʨʦʪè, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ, 

ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ, ʧʝʨʝʜʘʥʥʦʛʦ ʥʘ ʜʨʫʛʠʝ ʩʫʜʘ ʪʦʧʣʠʚʘ, ʤʘʩʣʘ ʟʘ ʨʝʡʩʦʦʙʦʨʦʪ ʠ ʝʛʦ 

ʦʩʪʘʪʦʢ ʠ ʚ ʪʝʯʝʥʠʝ 2 ʜʥʝʡ ʧʝʨʝʜʘʝʪ ʝʛʦ ʣʶʙʳʤ ʚʠʜʦʤ ʩʚʷʟʠ ʚ ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʚʳʭ 

ʧʝʨʝʚʦʟʦʢ ʠ ʩʣʫʞʙʫ ʪʝʧʣʦʪʝʭʥʠʢʠ.  

ʂʦʥʪʨʦʣʴ ʧʝʨʝʜʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʩ ʦʜʥʦʛʦ ʩʫʜʥʘ ʥʘ ʜʨʫʛʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦ-

ʱʴʶ ʘʢʪʘ ʧʨʠʝʤʘ-ʧʝʨʝʜʘʯʠ ɻʉʄ ʩ ʩʫʜʥʘ ʥʘ ʩʫʜʥʦ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘʠʤʝʥʦʚʘ-

ʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʜʘʥʥʦʛʦ ɻʉʄ.  

ʇʦ ʦʢʦʥʯʘʥʠʠ ʤʝʩʷʮʘ ʢʘʧʠʪʘʥ ʠʣʠ ʤʝʭʘʥʠʢ ʩʫʜʥʘ ʦʙʷʟʘʥ ʩʦʩʪʘʚʠʪʴ çʄʝʩʷʯʥʳʡ 

ʦʪʯʝʪ ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʠ ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣè ʚ ʜʚʫʭ ʵʢʟʝʤʧʣʷʨʘʭ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʧʨʘʚʣʷʝʪ ʚ ʩʣʫʞʙʫ ʪʝʧʣʦʪʝʭʥʠʢʠ, ʘ ʜʨʫʛʦʡ ʦʩʪʘʝʪʩʷ ʥʘ ʩʫʜʥʝ. ɺ ʦʪʯʝʪʝ ʦʪʨʘʞʘʶʪʩʷ 

ʦʩʪʘʪʢʠ ʠ ʜʚʠʞʝʥʠʝ ɻʉʄ ʥʘ ʩʫʜʥʝ ʟʘ ʤʝʩʷʮ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʢʨʫʛʦʚʳʤ (ʟʘʢʦʥʯʝʥʥʳʤ) 

ʨʝʡʩʘʤ ʚʥʫʪʨʠ ʵʪʦʛʦ ʤʝʩʷʮʘ. 

ʂʦʥʪʨʦʣʴ ɻʉʄ ʚ ʙʫʭʛʘʣʪʝʨʠʠ ʆɸʆ çʉʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ çɺʦʣʞʩʢʦʝ ʧʘʨʦʭʦʜ-

ʩʪʚʦè ʚʝʜʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ F/3, ʚ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʯʝʪ ʧʦ ʜʚʠʞʝ-

ʥʠʶ ɻʉʄ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ ʪʦʧʣʠʚʘ ʥʘ ʥʘʯʘʣʦ ʧʦ ʚʩʝʤ ʩʫʜʘʤ, ʦ 

ʧʦʩʪʫʧʠʚʰʝʤ ʪʦʧʣʠʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʚʥʫʪʨʝʥʥʝʝ ʧʦʣʫʯʝ-

ʥʠʝ. ʇʨʠ ʵʪʦʤ ʚʥʫʪʨʝʥʥʝ ʧʦʣʫʯʝʥʠʝ ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩ ʥʝʬʪʝʥʘʣʠʚʥʳʭ 

ʩʪʘʥʮʠʡ ʠ ʩ ʜʨʫʛʠʭ ʩʫʜʦʚ. ʊʘʢʞʝ ʚ ʜʦʢʫʤʝʥʪʝ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʜʘʞʝ 

ɻʉʄ ʩʪʦʨʦʥʥʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʜʘʯʠ ʥʘ ʩʫʜʘ ʠ ʥʝʬʪʝʥʘʣʠʚʥʳʝ ʩʪʘʥ-

ʮʠʠ. ɺ ʦʪʯʝʪʝ ʬʠʢʩʠʨʫʝʪʩʷ ʦʩʪʘʪʦʢ ʪʦʧʣʠʚʘ ʥʘ ʢʦʥʝʮ ʤʝʩʷʮʘ. 

ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ F/3 ʦʪʯʝʪʳ ʧʦ ʜʚʠʞʝʥʠʶ ɻʉʄ, ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʩʦ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʚʩʝʤʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʣʠʮʘʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʢʦʥʪʨʦʣʝ ɻʉʄ (ʦʪʜʝʣ 

ʂʆʌ, ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, ʩʣʫʞʙʘ ʪʝʧʣʦʪʝʭʥʠʢʠ). ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʦʪʢʣʦ-

ʥʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʧʨʠʯʠʥʘ, ʠ ʚʥʦʩʷʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʠʩʧʨʘʚʣʝʥʠʷ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʧʦʣʫ-

ʯʝʥʠʷ ʪʦʞʜʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚʩʝʭ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʪʯʝʪʳ ʧʦ ʜʚʠʞʝ-

ʥʠʶ ɻʉʄ ʧʨʠʥʠʤʘʶʪʩʷ ʢ ʫʯʝʪʫ ʫʧʨʘʚʣʝʥʠʝʤ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. 

ɺ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʩʭʦʜʦʤ ɻʉʄ ʚ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʷʭ ʫʪʚʝʨʞʜʝʥʳ ʥʦʨʤʘ-

ʪʠʚʳ ʚʨʝʤʝʥʠ ʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʩʤʘʟʢʠ ʜʣʷ ʩʫʜʦʚ. ʅʦʨʤʘʪʠʚʳ ʨʘʟʨʘʙʦ-

ʪʘʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʫʜʦʚ, ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʜʣʷ ʭʦʜʘ ʩ ʛʨʫʟʦʤ ʠ ʧʦ-

ʨʦʞʥʝʤ. ɺ ʦʩʥʦʚʫ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʘʩʧʦʨʪʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʫʩ-

ʨʝʜʥʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʛʨʘʬʠʢ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʪ.ʧ.  

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʪʦʧ-

ʣʠʚʘ, ʤʦʪʠʚʘʮʠʝʡ ʢ ʢʦʪʦʨʦʡ ʩʪʘʥʦʚʠʪʩʷ ʩʠʩʪʝʤʘ ʧʨʝʤʠʨʦʚʘʥʠʷ ʟʘ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ. 

ɼʘʥʥʳʡ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʨʳʯʘʛ ʧʨʠʤʝʥʷʶʪ ʤʥʦʛʠʝ ʩʫʜʦʭʦʜʥʳʝ ʢʦʤʧʘʥʠʠ (ʥʘʧʨʠʤʝʨ, 

ʆɸʆ çʉʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ çɺʦʣʞʩʢʦʝ ʧʘʨʦʭʦʜʩʪʚʦè ʠ ʆɸʆ çʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʝ ʧʘ-

ʨʦʭʦʜʩʪʚʦè). ʇʨʝʤʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʠʪʦʛʘʤ ʥʘʚʠʛʘʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʩʷʯ-

ʥʳʭ ʦʪʯʝʪʦʚ ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʠ ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣ ʩ ʪʝʧʣʦʭʦʜʦʚ. ʈʘʩʯʝʪ ʧʨʝʤʠʘʣʴ-

ʥʦʛʦ ʬʦʥʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʉ = ʂ ³ ʎʊ ³ʊ ° 0,1³ ʎʄ ³ ʄ,   (1) 

ʛʜʝ ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʧʨʝʤʠʨʦʚʘʥʠʝ ʵʢʠʧʘʞʝʡ ʩʫʜʦʚ ʦʪ ʩʪʦʠʤʦʩʪʠ ʩʵ-

ʢʦʥʦʤʣʝʥʥʦʛʦ ʪʦʧʣʠʚʘ, ʂ = 0,5; 

ʎʊ ï ʮʝʥʘ ʩʵʢʦʥʦʤʣʝʥʥʦʛʦ ʪʦʧʣʠʚʘ, ʨʫʙ. ʟʘ ʪʦʥʥʫ; 

ʊ ï ʚʝʣʠʯʠʥʘ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ ʧʦ ʩʫʜʥʫ, ʪʦʥʥ; 

ʎʄ ï ʮʝʥʘ ʩʵʢʦʥʦʤʣʝʥʥʦʛʦ ʤʘʩʣʘ, ʨʫʙ. ʟʘ ʪʦʥʥʫ; 

ʄ ï ʚʝʣʠʯʠʥʘ ʵʢʦʥʦʤʠʠ ʤʘʩʣʘ, ʪʦʥʥ. 

 

ʇʨʠ ʧʝʨʝʨʘʩʭʦʜʝ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣ, ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʨʘʩʭʦʜʘ 

ʤʘʩʣʘ ʚʳʯʠʪʘʝʪʩʷ ʠʟ ʩʪʦʠʤʦʩʪʠ ʩʵʢʦʥʦʤʣʝʥʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ɻʉʄ ʚ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʷʭ 

ʷʚʣʷʝʪʩʷ ʚʥʝʟʘʧʥʦʝ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʝ. ʈʘʙʦʪʥʠʢʠ ʦʪʜʝʣʘ ʪʝʧʣʦʪʝʭʥʠʢʠ ʚʳʝʟʞʘʶʪ ʥʘ 

ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ ʩʫʜʥʘ ʠ ʧʨʦʠʟʚʦʜʷʪ ʟʘʤʝʨ ʪʦʧʣʠʚʘ, ʤʘʩʣʘ. ʇʨʠ ʵʪʦʤ ʦʬʦʨʤʣʷʝʪʩʷ 

ʘʢʪ ʟʘʤʝʨʘ ʥʘʣʠʯʠʷ ɻʉʄ. ɼʘʥʥʳʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʟʘʧʠʩʘʥʥʳʤʠ ʚ ʚʘʭ-

ʪʝʥʥʦʤ ʞʫʨʥʘʣʝ, ʢʦʪʦʨʳʡ ʚʝʜʝʪʩʷ ʢʘʧʠʪʘʥʦʤ ʩʫʜʥʘ. ɺ ʩʣʫʯʘʝ ʨʘʩʭʦʞʜʝʥʠʡ ʢʘʧʠʪʘʥʦʤ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʨʘʧʦʨʪ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʧʨʠʯʠʥ, ʚʳʷʚʣʝʥʥʳʭ ʨʘʩʭʦʞʜʝʥʠʡ [2]. ʆʜʥʘʢʦ 

ʵʪʦʪ ʧʨʠʝʤ ʢʦʥʪʨʦʣʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʣʦʰʥʳʤ ʠ ʥʝʧʨʝʨʳʚʥʳʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɼʨʫʛʠʤ ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʷ ʟʘʪʨʘʪ ʥʘ ɻʉʄ, ʠʧʦʣʴʟʫʝʤʳʤ ʚ ʨʷʜʝ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤ-

ʧʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʥʘ ʩʫʜʘ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʤʦ-

ʥʠʪʦʨʠʥʛʘ. ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤ ʥʘʚʠʛʘʮʠʠ, ʦʥʘ ʟʘʧʠʩʳ-

ʚʘʝʪ ʠ ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ, ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘ, ʝʛʦ ʩʢʦʨʦʩʪʴ, ʨʝʘʣʴʥʳʡ ʧʨʦʙʝʛ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, 

ʤʘʨʰʨʫʪ, ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʠ ʦʩʪʘʥʦʚʦʢ, ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʤʘʨʰʨʫʪʘ.  

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʜʘʝʪ 

ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʝ ʠ ʧʝʨʝ-

ʜʘʯʫ ʥʘ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʩʝʨʚʝʨ ʟʥʘʯʝʥʠʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ (ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, 

ʩʢʦʨʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʨʝʘʣʴʥʳʡ ʧʨʦʙʝʛ, ʨʘʩ-

ʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʤʘʨʰʨʫʪ, ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ, ʚʨʝʤʷ ʠ ʤʝʩʪʦ ʦʩʪʘʥʦʚʦʢ ʠ 

ʩʪʦʷʥʦʢ, ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʤʘʨʰʨʫʪʘ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʠʣʠ ʢʦʩ-

ʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʫʨʦʚʥʝʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʫʜʥʦʤ. ɼʘʥʥʫ  ʁʩʠʩ-

ʪʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ çʧʨʦʙʣʝʤʥʳʭè ʩʫʜʘʭ, ʛʜʝ ʩʠʩʪʝ-

ʤʘʪʠʯʝʩʢʠ ʬʠʢʩʠʨʫʝʪʩʷ ʧʝʨʝʨʘʩʭʦʜ ɻʉʄ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ï ʚʩʝ ʩʫʜʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʙʦʨʫʜʦʚʘʥʳ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ. 



ɺ.ɺ. ʂʨʘʡʥʦʚʘ, ɽ.ʉ. ʂʘʟʘʢʦʚʘ 
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ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʦʚʘʥʠʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠ-

ʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʧʨʝʜʣʘʛʘʝʤ ʚʥʝʜʨʝʥʠʝ ʚ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʷʭ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʯʘʩʪʠ ʜʝʥʝʞʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʧʣʘʚʩʦʩʪʘʚʘ ʥʘ ʙʘʟʝ KPI (ʢʣʶʯʝ-

ʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ).  

ʉʠʩʪʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʯʘʩʪʠ ʜʝʥʝʞʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʥʘ ʙʘʟʝ KPI 

ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʪʨʫʜʥʠʢʘ ʢ ʜʦʩʪʠʞʝʥʠʶ ʚʳʩʦʢʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢ-

ʞʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʚʢʣʘʜʘ ʚ ʢʦʣʣʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʦʩʪʠʞʝʥʠʷ, ʚ ʚʳʧʦʣʥʝʥʠʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʢʦʤʧʘʥʠʠ [4]. 

ʉ ʧʦʤʦʱʴʶ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʞʜʦ-

ʛʦ ʯʣʝʥʘ ʧʣʘʚʩʦʩʪʘʚʘ ï ʦʪ ʤʘʪʨʦʩʘ ʜʦ ʢʘʧʠʪʘʥʘ, ï ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʨʘʩʩʯʠʪʘʪʴ 

ʠʤ ʧʨʝʤʠʶ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʢʦʪʦʨʳʝ ʩʫʜʦʭʦʜʥʳʝ ʢʦʤʧʘʥʠʠ (ʆɸʆ çʉʫʜʦʭʦʜ-

ʥʘʷ ʢʦʤʧʘʥʠʷ çɺʦʣʞʩʢʦʝ ʧʘʨʦʭʦʜʩʪʚʦè, ʆɸʆ çʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʝ ʧʘʨʦʭʦʜʩʪʚʦè) ʚʥʝ-

ʜʨʠʣʠ KPI ʧʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʜʦʣʞʥʦʩʪʷʤ. ʇʨʝʜʣʘʛʘʝʤ ʚʥʝʜʨʠʪʴ KPI ʜʣʷ ʜʦʣʞʥʦʩʪʠ 

ï ʢʘʧʠʪʘʥ. ɺ ʯʠʩʣʝ ʧʨʦʯʠʭ, ʧʨʝʜʣʘʛʘʝʤ KPI, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʠʣʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʦʚʘʥʠʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʥʘ ʩʫʜʘʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʦ-

ʧʣʠʚʘ: ʥʘʧʨʠʤʝʨ, ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʵʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ, ʩʚʦʝʚʨʝʤʝʥʥʘʷ 

ʩʜʘʯʘ ʪʦʧʣʠʚʥʳʭ ʦʪʯʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʯʘʩʪʠ ʜʝʥʝʞʥʦʛʦ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʧʣʘʚʩʦʩʪʘʚʫ ʥʘ ʙʘʟʝ KPI ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʷʚʣʝʥʠʶ ʚʥʫʪʨʠʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʨʝʟʝʨʚʦʚ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ɻʉʄ. 
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THE IMPROVING OF  INTERNAL CONTROL  

OVER THE EXPENDITURE  OF MATERIAL ASSETS O N FLEET 

V.V. Kraynova, E.S. Kazakova 

Keywords: internal control, inventory holdings, fuels and lubricants, inspections, monitor-

ing. 

 

The article deals with the problem of internal control over the expenditure of wealth on 

board the ships. The experience of organizing control of fuel costs and navigation material in 

shipping companies is given and suggestions for improvement are made. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 07.04.2016 ʛ. 
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ʇ.ʉ. ʉʘʣʤʠʥ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʅʅɻʋ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦè 

ʅ.ɸ. ʉʘʣʤʠʥʘ, ʢ.ʵ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʌɻɸʆʋ ɺʆ çʅʅɻʋ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʧʨ. ɻʘʛʘʨʠʥʘ, 23 

ʄɽʊʆɼʀʂɸ ɸʅɸʃʀɿɸ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʊʈʋɼɸ 

ʇʈɽʇʆɼɸɺɸʊɽʃɽʁ ɺʓʉʐɽʁ ʐʂʆʃʓ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ, ʪʝʤʘ, ʜʠʩʮʠʧ-

ʣʠʥʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʥʘʯʠʤʦʩʪʠ, ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʩʣʦʞʥʦʩʪ ɹʜʠʩʮʠʧʣʠʥʳ, 

ʦʧʣʘʪʘ ʪʨʫʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʩʬʝ-

ʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʎʝʣʴ ʩʪʘʪʴʠ ï ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘ-

ʙʦʪʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʪʦʯʥʦʩʪʴ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʨʘʙʦʪʥʠʢʘ ʩʬʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʠʤ ʧʨʦʜʫʢʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ (ʨʘʩʯʝʪʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʥʘʯʠʤʦʩʪʠ ʪʝʤʳ (ʜʠʩʮʠʧʣʠʥʳ), ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʣʦʞʥʦ-

ʩʪʠ ʪʝʤʳ (ʜʠʩʮʠʧʣʠʥʳ)). 

 

ʇʨʦʙʣʝʤʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ɺʋɿʦʚ ʚʳʟʳʚʘʝʪ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʥʘʫʯʥʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʢʨʦʤʝ ʢʨʘʡʥʝ ʥʠʟʢʠʭ ʩʪʘʚʦʢ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʤʦʪʠʚʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʫʨʘʚʥʠʣʦʚʢʘè, ʢʦʛʜʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ, ʨʷʜʦʚʳʝ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʠ ʧʦʣʫʯʘʶʪ ʦʜʠʥʘʢʦʚʫʶ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ [1]. ʇʨʠ ʵʪʦʤ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʘʷʩʷ 

ʩʠʩʪʝʤʘ ʛʨʘʜʘʮʠʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʇʇʉ) ʧʦ ʫʨʦʚʥʷʤ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʠ ʟʚʘʥʠʷʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʬʘʢʪʠʯʝʩʢʠ ʦʢʘ-

ʟʘʣʘʩʴ ʨʘʟʤʳʪʘ. ʉʠʩʪʝʤʘ ɽʊʉ (ʝʜʠʥʘʷ ʪʘʨʠʬʥʘʷ ʩʝʪʢʘ) ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʢʘʢ ʦʪʤʝʥʝ-

ʥʘ, ʘ ʧʦ ʥʘʣʠʯʠʶ ʜʠʧʣʦʤʘ ʠ ʘʪʪʝʩʪʘʪʘ ʦʙ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʠ ʟʚʘʥʠʠ, ʩʢʘʟʘʪʴ ʦ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯʥʦʛʦ 

ʪʨʫʜʘ ʜʝʣʘʶʪʩʷ ʧʦʧʳʪʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʝʛʦ ʧʨʠ ʧʦʤʦʱʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʠʥʜʝʢʩʦʚ 

ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ, ʭʦʪʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘ ʚʝʣʠʯʠʥʫ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʚʣʠʷʥʠʷ ʥʝ ʦʢʘʟʳʚʘʝʪ [2]. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʨʫʜʘ ʇʇʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʝʜʠ-

ʥʠʮʫ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʮʝʣʴ ʘʚʪʦʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʪʨʫʜʘ ʥʝ ʚ ʤʘʪʝʨʠʘʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʥʘʫʢʝ. ʀ ʦʙʳʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʦʯʝʚʠʜʥʦ, ʥʝ 

ʢʦʨʨʝʢʪʥʦ. ʊʦ ʝʩʪʴ, ʩʦʛʣʘʩʥʦ ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʜ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ ʪʨʫʜʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʥʘʫʢʝ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʠ/ʠʣʠ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʂ ʧʨʠʤʝ-

ʨʫ, ʙʨʘʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠ ʨʘʩʯʝʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʘʙʦʯʠʭ ʠʟ ʵʪʠʭ ʨʘʩʯʝʪʦʚ ʠʩʢʣʶʯʘʝʪʩʷ. ɸ ʢʘʢ ʦʮʝʥʠʪʴ ʙʨʘʢ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ, ʥʠʢʪʦ ʥʝ 

ʟʥʘʝʪ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʦʛʦ ʧʣʘʥʘ ʧʨʦʙʣʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ. ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʚ ʩʬʝʨʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʭʦʜʷʱʝʝ ʟʘ ʨʘʤʢʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ (ʯʠʩʣʦ ʧʨʦʯʠʪʘʥʥʳʭ 

ʣʝʢʮʠʡ ʚ ʜʝʥʴ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ ʚ ʛʦʜ 

ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʫʟʘ) ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. 

ʃʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʚ ʪʘʢʠʭ ʩʣʦʞʥʳʭ, ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʥʘ ʥʝʤʘʪʝʨʠʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʦʙʣʘʩʪʷʭ, ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘ, ʥʝ ʤʦʞʝʪ 



ʇ.ʉ. ʉʘʣʤʠʥ, ʅ.ɸ. ʉʘʣʤʠʥʘ 
ʄʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʳʩʰʝʡ ʰʢʦʣ r

 

 146 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʪʘʢ ʞʝ, ʢʘʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ [3].  

ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʡ ʮʝʣʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦ-

ʨʦʚ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ ʩʪʫʜʝʥ-

ʪʦʚ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʷ ʠ ʩʪʫʜʝʥʪʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʦʙʫʯʝʥʠʷ. ɼʘʣʴʥʝʡʰʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʘ ʚʫʟʘ ʦʮʝʥʠʚʘʝʪʩʷ ʨʘʙʦʪʦʜʘʪʝʣʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʠʚʳʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʣʠ ʙʳ ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚʫʟʘ ʚ ʮʝʣʦʤ (ʬʘʢʫʣʴʪʝʪʦʚ, ʢʘʬʝʜʨ) ʠ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʡ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʠ ʪʘʢʠʝ ʧʦʩʪʨʦʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʤʘʪʝʨʠʘʣʴʥʳʡ 

ʘʢʪʠʚ ï ʧʨʝʩʪʠʞ ʚʫʟʘ (ʬʘʢʫʣʴʪʝʪʘ, ʢʘʬʝʜʨʳ). ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʬʝʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çgoodwillè. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʠʤʝʝʪ ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ 

ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʵʪʦʛʦ ʫʨʦʚʥʷ. ʆʩʪʘʪʦʯʥʳʝ (ʢʘʢ ʠ ʚʦʦʙʱʝ ʣʶʙʳʝ) ʟʥʘʥʠʷ ʠʤʝʶʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʪʨʠ 

ʢʦʤʧʦʥʝʥʪʘ: ʟʘʧʦʤʠʥʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʧʦʥʠʤʘʥʠʝ ʠ ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʚ ʧʨʘʢʪʠʯʝ-

ʩʢʦʡ ʠʣʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʩʪʘʪʦʯʥʳʝ ʟʥʘʥʠʷ ï ʵʪʦ ʪʘʢʠʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʪʘ-

ʶʪʩʷ ʚ ʧʘʤʷʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʩʜʘʯʠ ʟʘʯʝʪʘ ʠʣʠ 

ʵʢʟʘʤʝʥʘ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʟʥʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚʳʧʫʩʢ-

ʥʠʢʦʤ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʫʟʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʤ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʠ ʞʝ ʟʥʘʥʠʷ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫ-

ʯʝʥʠʷ. ʕʪʦ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʦʮʝʥʢʝ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ. ʊʦ 

ʝʩʪʴ ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʥʦʩʠʪ ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʜʦʣʞʝʥ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ 

ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʦʮʝʥʢʫ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʠʦʜ çʟʘʪʫʭʘʥʠʷè ʵʪʠʭ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʡ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ, ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʦʩʪʘʚʰʝʛʦʩʷ ʩʨʦʢʘ ʦʙʫʯʝʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʪʨʘʜʠ-

ʮʠʦʥʥʦ ʚ ʨʦʩʩʠʡʩʢʦʡ ʚʳʩʰʝʡ ʰʢʦʣʝ ʧʦ ʦʢʦʥʯʘʥʠʶ ʩʨʦʢʘ ʦʙʫʯʝʥʠʷ ʚʩʝʛʜʘ ʧʨʦʚʦʜʠʣʩʷ 

ʠʪʦʛʦʚʳʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʵʢʟʘʤʝʥ, ʢʦʪʦʨʳʡ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʥʦʚʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ çʚʳʧʘʣè ʠʟ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʢʘʢ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʪʘʢ ʠ ʤʘʛʠ-

ʩʪʨʘʪʫʨʳ. ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠ ʵʪʦʤ 

ʥʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʘʚʷʟʳʚʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʪʦʨʳʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʝʩʴʤʘ ʥʝʯʝʪʢʦ. ɺ ʩʪʘʨʳʭ ʩʪʘʥʜʘʨʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ çʜʠʜʘʢʪʠʯʝ-

ʩʢʠʝ ʝʜʠʥʠʮʳè, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʫʩʚʦʝʥʳ ʩʪʫʜʝʥʪʘʤʠ, ʠ ʟʥʘʥʠʝ ʢʦʪʦʨʳʭ 

ʧʨʦʚʝʨʷʣʦʩʴ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʈʦʩʦʙʨʥʘʜʟʦʨʦʤ. ʊʦ ʝʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʤʝʥʳ ʤʝʞʜʠʩʮʠ-

ʧʣʠʥʘʨʥʳʭ ʵʢʟʘʤʝʥʦʚ ʠ ʦʪʩʫʪʩʪʚʠʠ ʦʜʥʦʟʥʘʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʟʥʘʥʠʡ, ʧʝʨʠʦ-

ʜʠʯʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ, ʩʢʘʞʝʤ, ʥʘ ʙʘʢʘʣʘʚʨʠʘʪʝ ʩʦ ʩʨʦʢʦʤ ʦʙʫʯʝʥʠʷ 4 

ʛʦʜʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʦʜʥʦʛʦ ʛʦʜʘ. ʊʘʢʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʠ ʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ɺʦ-ʚʪʦʨʳʭ (ʘ ʤʦʞʝʪ ʙʳʪʴ, ʚʦ-ʧʝʨʚʳʭ), ʩʠʩʪʝʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚ-

ʣʝʥʘ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ ʢʘʢ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʀ ʥʠ ʚ ʢʦʝʤ 

ʩʣʫʯʘʝ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʧʨʝʩʩʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. ɺ ʧʨʦʪʠʚ-

ʥʦʤ ʩʣʫʯʘʝ, ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʳ ʧʦʜʪʘʩʦʚʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʫʢʣʦʥʝʥʠʝ ʦʪ ʧʨʦʚʝʨʦʢ ʠ ʜʨʫʛʠʝ 

ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʜʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʪʝʩʪʦʚ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦ-

ʥʷʪʥʘʷ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʧʨʦʮʝʩʩʘ ʤʝʪʦʜʠʢʘ, ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥ ʥʠʞʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʣʦʞʥʦʩʪʠ ʯʠʪʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝ-

ʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʤʠʪʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ 

ʩʪʫʜʝʥʪʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʟʘʷʚʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʦʮʝʥʦʢ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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1. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ɼʣʷ ʨʘʩʯʝʪʘ ʫʨʦʚʥʷ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʵʢʩ-

ʧʝʨʪʥʦ-ʙʘʣʣɹ ʥʦʡ ʦʮʝʥʢʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʙʦʨ ʫʧʨʦʱʝʥʥʳʭ ʢʨʠ-

ʪʝʨʠʝʚ (ʪʘʙʣ. 1).   

ʊʘʙʣʠʮʘ 1 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʪʝʤʳ 

ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʂʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ 

1. ʅʝ ʫʩʚʦʠʣ 1,0 

2. ʆʯʝʥʴ ʩʣʦʞʥʦ 0,8 

3. ʉʣʦʞʥʦ 0,6 

4. ʅʝʩʣʦʞʥʦ 0,4 

5. ɺʩʝ ʧʦʥʷʪʥʦ 0,2 

 

ʉʣʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥ-

ʢʠ ʩʣʦʞʥʦʩʪʠ ʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʪʝʤʳ 

ʂʦʣʠ-

ʯʝʩʪʚʦ 

ʙʘʣʣʦʚ 

ʊʝʤʘ 1 ʊʝʤʘ 2 ʊʝʤʘ 3 

ʋʩʣʦʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʩʪʠʨʫʝʤʳʭ 

ʩʪʫʜʝʥʪʦʚ 

ʋʜʝʣʴʥʳʡ  

ʚʝʩ ʩʪʫʜʝʥ-

ʪʦʚ, ʫʩʚʦ-

ʠʚʰʠʭ ʪʝʤʫ 

ʋʩʣʦʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʩʪʠʨʫʝʤʳʭ 

ʩʪʫʜʝʥʪʦʚ 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ ʩʪʫʜʝʥ-

ʪʦʚ, ʫʩʚʦʠʚ-

ʰʠʭ ʪʝʤʫ 

ʋʩʣʦʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʩʪʠʨʫʝʤʳʭ 

ʩʪʫʜʝʥʪʦʚ 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ ʩʪʫʜʝʥ-

ʪʦʚ, ʫʩʚʦ-

ʠʚʰʠʭ ʪʝʤʫ 

1,0 0 0 1 0,05 0 0 

0,8 0 0 6 0,3 4 0,2 

0,6 3 0,15 3 0,15 2 0,1 

0,4 8 0,4 8 0,4 13 0,65 

0,2 9 0,45 2 0,1 1 0,05 

  20 1 20 1 20 1 

 

ʉʣʦʞʥʦʩʪʴ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʦʮʝʥʢʠ: 

ʊʝʤʘ 1. 0,6 ³ 0,15+  0,4 ³ 0,40 + 0,2 ³ 0,45  = 0,34 

ʊʝʤʘ 2. 1³ 0,05 + 0,8 ³ 0,30 +0,6 ³ 0,15 +0,4 ³ 0,40 +0,2 ³ 0,10 = 0,56 

ʊʝʤʘ 3. 0,8 ³ 0,20 +0,6 ³ 0,10 +0,4 ³ 0,65 + 0,2 ³ 0,05 = 0,49 

ʊʝʤʘ, ʥʘʙʨʘʚʰʘʷ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ, ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʩʣʦʞʥʦʡ ʢ ʚʦʩ-

ʧʨʠʷʪʠʶ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʪʝʤʘ 2.  

ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʩʚʦʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʝʤ, ʭʦʜʷʱʠʭ 

ʚ ʧʨʝʧʦʜʘʚʘʝʤʫʶ ʜʠʩʮʠʧʣʠʥʫ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʫʪʝʤ 

ʨʘʟʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ.  

2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʦʚ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ  

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʦʚ ʧʦ ʪʝʤʘʤ ʜʠʩʮʠʧʣʠʥʳ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ-

ʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ ʥʘ ʦʩʚʦʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʦʪʚʦʜʠʪʩʷ 72 ʯʘʩʘ. 

ʊʦʛʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʦʚ ʧʦ ʪʝʤʘʤ, ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʤ (ʪʘʙʣ. 3). 



ʇ.ʉ. ʉʘʣʤʠʥ, ʅ.ɸ. ʉʘʣʤʠʥʘ 
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ʊʘʙʣʠʮʘ 3 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʦʚ ʧʦ ʪʝʤʘʤ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ 

ʊʝʤʘ ʉʣʦʞʥʦʩʪʴ ʪʝʤʳ ʋʜʝʣʴʥʳʡ ʚʝʩ ʪʝʤʳ ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʯʘʩʦʚ ʧʦ ʪʝʤʘʤ 

1 2 3 4 

ʊʝʤʘ 1 0,34 0,25 18 

ʊʝʤʘ 2 0,56 0,40 29 

ʊʝʤʘ 3 0,49 0,35 25 

ʀʪʦʛʦ 1,39 1,00 72 ʯʘʩʘ 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʦʚ ʧʦ ʪʝʤʘʤ ʜʠʩʮʠʧʣʠʥʳ (ʩʪʦʣʙʝʮ 4, ʪʘʙʣ. 3) ʥʘʭʦʜʠʤ ʢʘʢ ʧʨʦ-

ʠʟʚʝʜʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʩʣʦʞʥʦʩʪʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, 

ʧʨʠʭʦʜʷʱʠʭʩʷ ʧʦ ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ ʥʘ ʜʘʥʥʫʶ ʜʠʩʮʠʧʣʠʥʫ: 

ʊʝʤʘ 1: 72 ³ 0,25 = 18; 

ʊʝʤʘ 2: 72 ³ 0,40 = 29; 

ʊʝʤʘ 3: 72 ³ 0,35 = 25. 

ʉʫʤʤʘʨʥʘʷ ʩʣʦʞʥʦʩʪʴ ʪʝʤ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʣʦʞʥʦʩʪʠ ʦʩʚʦʝ-

ʥʠʷ ʜʠʩʮʠʧʣʠʥʳ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʪʦʨʦʤʫ ʠ ʜʦʣʞʥʳ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʯʘʩʳ ʚ ʫʯʝʙ-

ʥʦʤ ʧʣʘʥʝ. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʦʚ, 

ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʠʟʫʯʝʥʠʝ ʢʘʞʜʦʡ ʪʝʤʳ ʦʪʜʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʪʘʢ ʠ ʩʣʦʞʥʦʩʪʠ 

ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ ʥʘ ʙʣʦʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ ʜʠʩʮʠʧʣʠʥ, ʦʪ-

ʚʦʜʠʪʩʷ 216 ʯʘʩʦʚ, ʪʦʛʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ 

ʩʣʦʞʥʦʩʪʠ ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʤ (ʪʘʙʣ. 4 ʠ 5). 

ʊʘʙʣʠʮʘ 4 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʜʠʩʮʠʧʣʠʥʳ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ 

ʊʝʤʘ ʉʣʦʞ-

ʥʦʩʪʴ  

ʜʠʩʮʠʧ-

ʣʠʥʳ 1 

ɺʝʩ 

ʪʝʤʳ 

ʊʝʤʘ ʉʣʦʞ-

ʥʦʩʪʴ  

ʜʠʩʮʠʧ-

ʣʠʥʳ 2 

ɺʝʩ 

ʪʝʤʳ 

ʊʝʤʘ ʉʣʦʞ-

ʥʦʩʪʴ 

ʜʠʩʮʠʧ-

ʣʠʥʳ 3 

ɺʝʩ 

ʪʝʤʳ 

ʊʝʤʘ 1 0,34 0,24 ʊʝʤʘ 1 0,57 0,33 ʊʝʤʘ 1 0,88 0,53 

ʊʝʤʘ 2 0,56 0,40 ʊʝʤʘ 2 0,36 0,21 ʊʝʤʘ 2 0,12 0,07 

ʊʝʤʘ é 0,49 0,35 ʊʝʤʘ é 0,78 0,46 ʊʝʤʘ ... 0,65 0,39 

ʀʪʦʛʦ ʩʣʦʞ-

ʥʦʩʪʴ ʜʠʩ-

ʮʠʧʣʠʥʳ 

1,39 1 ʀʪʦʛʦ 

ʩʣʦʞʥʦʩʪʴ 

ʜʠʩʮʠʧʣʠʥʳ 

1,71 1 ʀʪʦʛʦ ʩʣʦʞ-

ʥʦʩʪʴ ʜʠʩʮʠ-

ʧʣʠʥʳ 

1,65 1 

ʋʜ. ʚʝʩ ʜʠʩʮ.  

ʧʦ ʫʨʦʚʥʶ 

ʩʣʦʞʥʦʩʪʠ 

0,29     0,36     0,35   

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ (ʩʪʦʣʙʝʮ 2, ʪʘʙʣ. 5) ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʦʛʠʯʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʯʘʩʦʚ ʧʦ ʪʝʤʘʤ ʚʥʫʪʨʠ ʦʜʥʦʡ ʜʠʩʮʠʧʣʠʥʳ (ʩʤ. ʪʘʙʣ. 3): 

ɼʠʩʮʠʧʣʠʥʘ 1: 216 ³ 0,29 = 63; 

ɼʠʩʮʠʧʣʠʥʘ 2: 216 ³ 0,36 =78; 

ɼʠʩʮʠʧʣʠʥʘ 3: 216 ³ 0,35 =75; 

ʆʜʥʘʢʦ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʢʨʠʪʝʨʠʝʤ ʩʦʦʪʚʝʪʩʪ-

ʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʧʦʩʣʝʜʥʝʤʫ ʷʚʣʷʶʪʩʷ ʢʦʤʧʝʪʝʥʮʠʠ [4]. ʂʦʤʧʝʪʝʥʮʠʠ ʚ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʩʪʘʥʜʘʨʪʘʭ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʚʝʩʴʤʘ ʨʘʩʧʣʳʚʯʘʪʦ, ʪ.ʝ. ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʧʦ çʬʘʢʪʫè ʢ ʣʶʙʦʤʫ 

ʨʘʟʜʝʣʫ ʣʶʙʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʊʘʙʣʠʮʘ 5 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ 

ʆʙʲʝʤ ʘʫʜʠʪʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʨʠ ʜʠʩʮʠʧʣʠʥʳ, ʯʘʩ ʀʪʦʛʦ 

1 2 

ɼʠʩʮʠʧʣʠʥʘ 1, ʘʫʜ. ʯʘʩ.  63 

ɼʠʩʮʠʧʣʠʥʘ 2, ʘʫʜ. ʯʘʩ. 78 

ɼʠʩʮʠʧʣʠʥʘ 3, ʘʫʜ. ʯʘʩ. 75 

ʀʪʦʛʦ 216 

 

ʇʨʠ ʧʦʜʭʦʜʝ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʤ ʚʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʩʪʘʪʴʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʦʣʝʝ 

ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʚ ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. 

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʙʦʣʝʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʩʪʘʥʜʘʨʪʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʧʨʠʩʚʦʠʪʴ ʠʤ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʚʝʩ ʜʠʩʮʠʧʣʠʥʳ (ʠ ʢʦʤʧʝʪʝʥʮʠʡ), ʠ ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʮʝʥʢʠ ʪʨʫʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʵʪʫ ʜʠʩʮʠʧʣʠʥʫ ʧʨʝ-

ʧʦʜʘʶʱʝʛʦ. 

ɼʘʣʴʥʝʡʰʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʳ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʮʝʥʢʠ ʝʛʦ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʢʦʥʪʨʦʣʴʥʳʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʩʪʫʜʝʥʪʦʚ, ʦʧʠʩʘʥ-

ʥʳʤ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, çʟʘʨʘʙʦʪʘʥʥʳʭè ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʤ. 

ʊ.ʝ. ʜʣʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʩʪʘʥʜʘʨʪʝ ʥʫʞʥʦ ʧʨʠʩʚʘʠʚʘʪʴ ʥʝ ʚʝ-

ʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʘ ʛʨʘʥʠʮʳ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʬʘʢʪʦʨʳ, ʥʘʧʨʠʤʝʨ, 

ʩʣʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʘʤʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʅʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʧʦʩʪʨʦʝʥʠʝ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʪʦʤʫ ʧʦʜʦʙʥʳʭ ʬʘʢʪʦʨʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʩ 

ʜʠʩʮʠʧʣʠʥʳ. 

ʊʘʢʞʝ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʫʯʝʙʥʘʷ ʥʘʛʨʫʟʢʘ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʘʫ-

ʜʠʪʦʨʥʫʶ ʯʘʩʪʴ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ. ʆʪʜʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦ 

ʢʫʨʩʦʚʳʤʠ ʠ ʚʳʧʫʩʢʥʳʤʠ ʨʘʙʦʪʘʤʠ ʩʪʫʜʝʥʪʦʚ. ʅʘʠʙʦʣʴʰʠʭ ʪʨʫʜʦʟʘʪʨʘʪ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʝ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʪʦʛʜʘ ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʯʘʩʘʤʠ, ʩʢʘ-

ʞʝʤ, ʣʝʢʮʠʦʥʥʳʤʠ ʠ ʥʘ ʧʨʦʚʝʨʢʫ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʣʘʪʳ ʪʨʫʜʘ ʥʠʯʝʤ 

ʥʝ ʦʪʣʠʯʘʶʪʩʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʥʘʛʨʫʟʢʫ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʫʨʩʦʚʳʤʠ 

ʠ ʚʳʧʫʩʢʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʧʨʠ ʵʪʦʤ ʟʘʥʠʤʘʷʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʭ ʧʨʦʚʝʨʢʦʡ. ʊʘʢʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʥʘʛʨʫʟʢʠ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʦʪʜʝʣʴʥʦ ʦʪ 

ʟʘʷʚʣʝʥʥʦʡ ʪʝʤʳ (ʘ ʠʤʝʥʥʦ, ʚ ʧʨʦʜʦʣʞʝʥʠʝ ʧʦʩʣʝʜʥʝʡ), ʧʦʵʪʦʤʫ ʧʝʨʝʡʜʝʤ ʢ ʦʮʝʥʢʝ 

ʩʣʦʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠ-

ʪʦʨʥʳʭ ʟʘʥʷʪʠʡ. 

3. ʈʘʩʯʝʪ ʨʘʟʤʝʨʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʩʣʦʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʇʨʠʚʝʜʝʤ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ.  

ʅʘ ʫʯʝʙʥʳʡ ʛʦʜ ʘʫʜʠʪʦʨʥʘʷ ʥʘʛʨʫʟʢʘ ʦʜʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 300 ʯʘʩʦʚ, 

ʜʣʷ ʧʨʦʩʪʦʪʳ ʨʘʩʯʝʪʦʚ, ʩʦʩʪʦʷʱʝʡ ʠʟ 3-ʭ ʜʠʩʮʠʧʣʠʥ ʧʦ 100 ʯʘʩʦʚ ʥʘ ʢʘʞʜʫʶ ʜʠʩʮʠʧ-

ʣʠʥʫ. ʉʨʘʚʥʠʤ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʧʦʧʨʦʙʫʝʤ ʨʘʩʩʯʠʪʘʪʴ ʙʘʟʦʚʫʶ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʣʦʞʥʦʩʪʠ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ, ʪ.ʝ. ʯʠʪʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ (ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 



ʇ.ʉ. ʉʘʣʤʠʥ, ʅ.ɸ. ʉʘʣʤʠʥʘ 
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ʪʘʢʦʡ ʧʦʜʭʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʛʜʝ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘ-

ʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʠ ʝʝ ʩʪʦʠʤʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʣʘʪʳ ʪʨʫʜʘ). 

ʇʫʩʪʴ ʇʨʝʧʦʜʘʚʘʪʝʣʴ 1 ʯʠʪʘʝʪ ʜʠʩʮʠʧʣʠʥʳ: ɼ1, ɼ3, ɼ7 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 2 ʯʠʪʘʝʪ ʜʠʩʮʠʧʣʠʥʳ: ɼ2, ɼ5, ɼ8  

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 3 ʯʠʪʘʝʪ ʜʠʩʮʠʧʣʠʥʳ: ɼ4, ɼ6, ɼ9  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʙʘʟʦʚʘʷ ʩʪʘʚʢʘ ʦʧʣʘʪʳ ʦʜʥʦʛʦ ʯʘʩʘ ʯʠʪʘʝʤʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʜʠʩʮʠʧʣʠʥʳ ï 250 ʨʫʙʣʝʡ. 

ʉʦʛʣʘʩʥʦ ʘʣʛʦʨʠʪʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚʳʰʝ, ʩʣʦʞʥʦʩʪʴ ʯʠʪʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ 

ʩʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʫ 6.  

ʊʘʙʣʠʮʘ 6 

ʈʘʩʯʝʪ ʨʘʟʤʝʨʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ ʯʠʪʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ɼʠʩ-

ʮʠʧ-

ʣʠʥʳ 

ʂʦʣʠʯʝʩʪʚʦ 

ʯʘʩʦʚ ʧʦ 

ʫʯʝʙʥʦʤʫ 

ʧʣʘʥʫ, ʯ 

ʂʦʵʬʬʠʮʠ-

ʝʥʪ ʩʣʦʞ-

ʥʦʩʪʠ ʜʠʩ-

ʮʠʧʣʠʥʳ 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ ʜʠʩʮʠ-

ʧʣʠʥʳ 

ʧʦ ʫʨʦʚʥʶ 

ʩʣʦʞʥʦʩʪʠ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʯʘʩʦʚ ʧʦ ʜʠʩʮʠ-

ʧʣʠʥʘʤ ʩʦʛʣʘʩʥʦ 

ʫʨʦʚʥʶ ʩʣʦʞʥʦ-

ʩʪʠ, ʯ 

ʈʘʟʤʝʨ ʟʘʨʘ-

ʙʦʪʥʦʡ ʧʣʘʪʳ 

ʩʦʛʣʘʩʥʦ ʢʦ-

ʣʠʯʝʩʪʚʫ ʯʘ-

ʩʦʚ ʫʯʝʙʥʦʛʦ 

ʧʣʘʥʘ 

ʈʘʟʤʝʨ ʟʘʨʘʙʦ-

ʪʘʥʥʦʡ ʧʣʘʪʳ 

ʩʦʛʣʘʩʥʦ ʫʨʦʚ-

ʥʶ ʩʣʦʞʥʦʩʪʠ 

ʯʠʪʘʝʤʦʡ ʜʠʩ-

ʮʠʧʣʠʥʳ 

1 2 3 4 5 6 7 

ɼ1 100 1,39 0,1083 97 25 000,00ʨ. 24 357,48 ʨ. 

ɼ2 100 1,71 0,1332 120 25 000,00ʨ. 29 964,95 ʨ. 

ɼ3 100 1,65 0,1285 116 25 000,00ʨ. 28 913,55 ʨ. 

ɼ4 100 1,26 0,0981 88 25 000,00ʨ. 22 079,44 ʨ. 

ɼ5 100 2,06 0,1604 144 25 000,00ʨ. 36 098,13 ʨ. 

ɼ6 100 1,10 0,0857 77 25 000,00ʨ. 19 275,70 ʨ. 

ɼ7 100 0,90 0,0701 63 25 000,00 ʨ. 15 771,03 ʨ. 

ɼ8 100 1,45 0,1129 102 25 000,00 ʨ. 25 408,88 ʨ. 

ɼ9 100 1,32 0,1028 93 25 000,00 ʨ. 23 130,84 ʨ. 

ʀʪʦʛʦ 900 12,84 1,0000 900 225 000,00 ʨ. 225 000,00 ʨ. 

 

ʏʘʩʳ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ, ʙʫʜʫʪ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʪʘʢ 

(ʩʪʦʣʙʝʮ 5, ʪʘʙʣ. 6): 

ɼʠʩʮʠʧʣʠʥʘ 1 = 900 ʯʘʩʦʚ ³ 0,1083 = 97 ʯʘʩʦʚ; 

ɼʠʩʮʠʧʣʠʥʘ 2 = 900 ʯʘʩʦʚ  ³ 0,1332 = 120 ʯʘʩʦʚ; 

ɼʠʩʮʠʧʣʠʥʘ 3 = 900 ʯʘʩʦʚ  ³ 0,1285= 116 ʯʘʩʦʚ ʠ ʪ.ʜ. 

ʈʘʟʤʝʨ ʟʘʨʘʙʦʪʘʥʥʦʡ ʧʣʘʪʳ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ ʯʠʪʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ 

(ʩʪʦʣʙʝʮ 7, ʪʘʙʣ. 6) ʨʘʩʩʯʠʪʘʝʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɼʠʩʮʠʧʣʠʥʘ 1 = 225 000 ³ 0,1083 = 24 357,48 ʨ.; 

ɼʠʩʮʠʧʣʠʥʘ 2 = 225 000 ³ 0,1332 = 29 964,95 ʨ.; 

ɼʠʩʮʠʧʣʠʥʘ 3 = 225 000 ³ 0,1285 = 28 913,55 ʨ. ʠ ʪ.ʜ. 

ʈʘʩʯʝʪ ʨʘʟʤʝʨʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʦ ʢʘʞʜʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 7. 

4. ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʨʦʚʝʜʝʤ ʥʘ ʧʨʠʤʝʨʝ ʜʠʩʮʠʧʣʠʥ 

ʩ ʩʘʤʳʤ ʥʠʟʢʠʤ ʠ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ. ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʵʪʦ ʜʠʩʮʠʧ-

ʣʠʥʳ 7 ʠ 5. ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʠʩʮʠʧʣʠʥ ʧʦ ʫʨʦʚʥʶ ʠʭ ʩʣʦʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 

0,0701 ʠ 0,1604 (ʪʘʙʣ. 6). ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʛʨʫʧʧʝ 20 ʦʙʫʯʘʶʱʠʭʩʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ, ʩʜʘʚʰʠʭ ʵʢʟʘʤʝʥ ʥʘ çʭʦʨè ʠ çʦʪʣʠʯʥʦè, ʪ.ʝ. ʫʩʧʝʰʥʦ ʦʩʚʦ-

ʠʚʰʠʭ ʜʘʥʥʫʶ ʜʠʩʮʠʧʣʠʥʫ, ʨʘʩʩʯʠʪʘʥ ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʦʣʫʯʘʝʤ ʧʨʠ ʫʤʥʦʞʝʥʠʠ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ, ʩʪʫʜʝʥʪʦʚ, ʫʩʧʝʰʥʦ ʩʜʘʚ-

ʰʠʭ ʵʢʟʘʤʝʥ ʥʘ ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʠʩʮʠʧʣʠʥʳ ʧʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʊʘʙʣʠʮʘ 7 

ʈʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

 ʊʨʘʜʠʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʇʨʝʜʣʦʞʝʥʥʳʡ ʬʦʨʤʘʪ 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 1 75 000 ʨ. 69 042,06 ʨ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 2 75 000 ʨ. 91 471,96 ʨ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 3 75 000 ʨ. 64 485,98 ʨ. 

ʀʪʦʛʦ 225 000,00 ʨ. 225 000,00 ʨ. 

ʊʘʙʣʠʮʘ 8 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʫʨʦʚʥʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ, ʫʩʧʝʰʥʦ ʦʩʚʦʠʚʰʠʭ ʜʠʩʮʠʧʣʠʥʫ 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʩʜʘʚ-

ʰʠʭ ʵʢʟʘʤʝʥ ʥʘ çʭʦʨè ʠ çʦʪʣè 

ʧʦ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʯʝʣ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʪʫʜʝʥʪʦʚ,  

ʩʜʘʚʰʠʭ ʵʢʟʘʤʝʥ  

ʥʘ çʭʦʨè ʠ çʦʪʣè 

ʂʦʵʬʬʠʮʠʝʥʪ  

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ 

ʈʘʟʤʝʨ  

ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ 

1 2 3 4 

ɼ7 (ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ 0,0701) 

20 1,00 0,0701 15 772,50 ʨ. 

15 0,75 0,0526 11 829,38 ʨ. 

10 0,50 0,0351 7 886,25 ʨ. 

5 0,25 0,0175 3 943,13 ʨ. 

ɺʩʝʛʦ 20 ʯʝʣ. - - - 

 ɼ5 (ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ 0,1604) 

20 1,00 0,1604 36 090,00 ʨ. 

15 0,75 0,1203 27 067,50 ʨ. 

10 0,50 0,0802 18 045,00 ʨ. 

5 0,25 0,0401 9 022,50 ʨ. 

ɺʩʝʛʦ 20 ʯʝʣ. - - - 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ (ʩʪʦʣʙʝʮ 3, ʪʘʙʣ. 8) ʨʘʩʩʯʠʪʘʝʤ ʢʘʢ ʧʨʦ-

ʠʟʚʝʜʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʜʠʩʮʠʧʣʠʥʳ ʧʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ ʠ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʩʪʫ-

ʜʝʥʪʦʚ, ʩʜʘʚʰʠʭ ʵʢʟʘʤʝʥ ʥʘ çʭʦʨè ʠ çʦʪʣè, ʥʘʧʨʠʤʝʨ, ʧʦ ɼʠʩʮʠʧʣʠʥʝ 7: 

1. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʵʢʟʘʤʝʥ ʫʩʧʝʰʥʦ ʩʜʘʜʫʪ 100% ʩʪʫʜʝʥʪʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ = 0,0701 ³1,00 = 0,0701; 

2. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʵʢʟʘʤʝʥ ʩʜʘʜʫʪ 15 ʩʪʫʜʝʥʪʦʚ ʠʟ 20-ʠ (75%), ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ = 0,0701 ³ 0,75 = 0,0526; 

3. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʵʢʟʘʤʝʥ ʩʜʘʜʫʪ 10 ʩʪʫʜʝʥʪʦʚ ʠʟ 20-ʠ (50%), ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ = 0,0701 ³ 0,50 = 0,0351; 

4. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʵʢʟʘʤʝʥ ʩʜʘʜʫʪ 5 ʩʪʫʜʝʥʪʦʚ ʠʟ 20-ʠ (25%), ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ = 0,0701 ³ 0,25 = 0,0175; 

ʈʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ (ʩʪʦʣʙʝʮ 4, ʪʘʙʣ.8) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ: 

1. 225 000  ³ 0,0701 = 15 772,50 ʨ.; 

2. 225 000  ³ 0,0526= 11 829,38 ʨ.; 

3. 225 000  ³ 0,0351= 7 886,25 ʨ.; 

4. 225 000  ³ 0,0175= 3 943,13 ʨ. 

ʇʦ ɼʠʩʮʠʧʣʠʥʝ 5 ʨʘʩʯʝʪ ʙʫʜʝʪ ʘʥʘʣʦʛʠʯʥʳʡ. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ (ʪʘʙʣʠʮʘ 8) ʜʣʷ 100% ʫʩʧʝʰʥʦ ʩʜʘʚʰʠʭ ʚʩʝ ʜʠʩʮʠʧʣʠʥʳ 

ʩʪʫʜʝʥʪʦʚ, ʜʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ ʨʘʚʥʘ 1. ʊʦ ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʤʤʝ ʬʦʥʜʘ 

ʦʧʣʘʪʳ ʪʨʫʜʘ (225 000 ʨ.). ʇʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʤʝʥʴʰʝʡ 1, ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ 



ʇ.ʉ. ʉʘʣʤʠʥ, ʅ.ɸ. ʉʘʣʤʠʥʘ 
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ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʳ, ʢʘʢ ʧʨʝʤʠʘʣʴʥʳʡ ʬʦʥʜ ʪʘʢʞʝ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ.   

ʈʘʩʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʩʪʫʜʝʥʪʦʚ ʫʩʚʦʠʣʦ ʜʠʩʮʠʧʣʠʥʫ, ʪʝʤ ʚʳʰʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʯʪʦ 

ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʩʯʝʪʘʤʠ. 

ɼʣʷ ʜʠʩʮʠʧʣʠʥʳ ɼ7 ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ (0,0701) ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʩʝ ʩʪʫʜʝʥʪʳ (100%) ʚ ʛʨʫʧʧʝ ʠʟ 20-ʠ ʯʝ-

ʣʦʚʝʢ  ʩʜʘʣʠ ʵʢʟʘʤʝʥ  ʥʘ çʭʦʨè ʠ çʦʪʣè ʩʦʩʪʘʚʣʷʝʪ 15 772,50 ʨ.  

ʇʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ (ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʩʜʘʚʰʠʭ ʵʢ-

ʟʘʤʝʥ ʥʘ çʭʦʨè ʠ çʦʪʣè ʩʥʠʞʘʝʪʩʷ), ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ. ʊ.ʝ. ʝʩʣʠ ʠʟ ʛʨʫʧʧʳ ʚ 20 ʯʝʣ. ʢʦʣʠʯʝʩʪʚʦ ʩʜʘʜʫʪ ʵʢʟʘʤʝʥ ʥʘ çʭʦʨè ʠ çʦʪʣè ï 5 

ʯʝʣ. (25%), ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ (0,0701) ʠ ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ (3 943,13 ʨ.) ʙʫʜʫʪ ʩʘʤʳʝ ʥʠʟʢʠʝ.  

ʋ ʜʠʩʮʠʧʣʠʥʳ ɼ5, ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʢʦʪʦʨʦʡ ʩʘʤʳʡ ʚʳʩʦʢʠʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʘʷ 

ʞʝ ʢʘʨʪʠʥʘ. ʀ ʜʘʞʝ ʝʩʣʠ ʫʨʦʚʝʥʴ ʦʩʚʦʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʢ ʚʦʩʧʨʠʷʪʠʶ ʜʠʩʮʠʧʣʠʥʳ ɼ5 

ʠ ʤʝʥʝʝ ʩʣʦʞʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ɼ7 ʦʜʠʥʘʢʦʚ, ʥʘʧʨʠʤʝʨ 25% (ʠʣʠ 5 ʯʝʣ., ʧʦʣʫʯʠʚʰʠʭ ʚʳ-

ʩʦʢʠʡ ʙʘʣʣ), ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʫ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ, ʯʠʪʘʶʱʝʛʦ ʜʠʩʮʠʧʣʠʥʫ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ ʙʫʜʫʪ ʚʳʰʝ, 

ʯʝʤ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʯʴʷ ʜʠʩʮʠʧʣʠʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʩʣʦʞʥʦʡ ʢ ʚʦʩʧʨʠʷʪʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʏʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʫʩʚʦʝʥʠʷ 

ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʘʤʠ (ʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʜʘʚʰʠʭ ʵʢʟʘʤʝʥ ʥʘ çʭʦʨè ʠ çʦʪʣè), 

ʪʝʤ ʚʳʰʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʥʘʦʙʦʨʦʪ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʦʙʣʘʜʘʝʪ ʥʘʙʦʨʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ, ʦʩʥʦʚʥʫʶ 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʪʦʣʴʢʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʧʫʪʝʤ. ʊ.ʝ. ʚ ʚʠʜʝ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ʠ ʤʝʪʦʜʠʢ ʢ ʩʪʘʥʜʘʨʪʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ˉ 597 [2] ʚ ʈʌ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʦʵʪʘʧʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʧʣʘʪʳ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʙʶʜʞʝʪʥʦʡ 

ʩʬʝʨʳ ï ʚʥʝʜʨʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʥʪʨʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʦʧʣʘʪʳ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʢʦʥʢʨʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʪʝʢʫʱʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʦʡ ʢʦʥʪʨʘʢʪ ʚ ʨʷʜʝ ʚʫʟʦʚ (ʚ 

ʯʘʩʪʥʦʩʪʠ) ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ (ʘ ʤʦʞʝʪ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʫʟʦʚ ʈʦʩʩʠʠ) ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʘʩʪʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ɿʘʯʘʩʪʫʶ, 

ʪʘʢʦʡ ʢʦʥʪʨʘʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʥʝʚʥʷʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʜ ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

çʧʦʜʦʛʥʘʪʴè ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʘʤʦʛʦ ʩʦʩʪʘʚʠʪʝʣʷ çʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʘʢʪʘè, 

ʪʦ ʝʩʪʴ ʨʘʙʦʪʦʜʘʪʝʣʷ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʠʧʠʩʦʢ: ʤʘʩʩʦʚʳʭ ʧʫʙʣʠʢʘʮʠʡ ʚ 

ʠʟʜʘʥʠʷʭ, ʥʠʢʦʤʫ ʥʝ ʠʟʚʝʩʪʥʳʭ ʠ, ʧʦʵʪʦʤʫ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʠʢʘʢʦʡ ʥʘʫʯʥʦʡ 

ʮʝʥʥʦʩʪʠ; ʩʘʤʦʮʠʪʠʨʦʚʘʥʠʷʭ ʠ ʪʦʤʫ ʧʦʜʦʙʥʳʭ ʫʣʦʚʢʘʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩè ʠ çʥʘʫʢʘè. 

ʉʘʤʘ ʧʦ ʩʝʙʝ ʪʘʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʫʶ ʟʘʜʘ-

ʯʫ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʪʝʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʧʝʮʠʬʠʢʫ 

ʦʧʠʩʳʚʘʝʤʳʭ ʧʨʦʙʣʝʤ.  

ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʤʦʪʠʚʘʮʠʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ ʚ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ ʠ ʧʫʙʣʠʢʘʮʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʡ ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʡ, ʠʤʝʶʱʠʭ ʧʦʜ ʩʦʙʦʡ 

ʢʦʥʢʨʝʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʵʬʬʝʢʪ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʙʘʣʴʥʦʡ ʦʮʝʥʢʝ ʫʩʚʦʝʥʠʷ ʠ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʫʶ ʩʭʝʤʫ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ ʤʝʪʦʜʠʢʫ çʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥ-

ʪʨʘʢʪʘè ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʥʘʨʷʜʫ ʩ ʪʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ 
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ʚ ʨʘʟʣʠʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʠʥʜʝʢʩ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʩʪʘʞʠʨʦʚʢʠ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʧʦʜʭʦʜʦʤ ʢ ʤʦʪʠʚʘʮʠʠ ʪʨʫʜʘ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʧʣʘʪʳ 

ʪʨʫʜʘ ʇʇʉ ʧʦʟʚʦʣʠʪ ʚʳʡʪʠ ʥʘ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥ 

ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ, ʯʪʦ ʤʦʪʠʚʠʨʫʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʦʡ ʩʣʦʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʝʤʳʭ 

ʜʠʩʮʠʧʣʠʥ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʣʦʛ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʥʘʣʦʛʦʚʳʡ ʨʝʟʠʜʝʥʪ ʈʌ, ʥʘʣʦʛʦʚʳʝ 

ʚʳʯʝʪʳ. 

 

ʏʣʝʥʳ ʵʢʠʧʘʞʝʡ ʩʫʜʦʚ, ʧʣʘʚʘʶʱʠʭ ʧʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʬʣʘʛʦʤ ʈʌ, ʧʦʣʫʯʘʶʪ ʜʦʭʦ-

ʜʳ ʦʪ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʛʘʶʪʩʷ ʧʦ ʩʪʘʚʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧ. 3 

ʩʪ. 224 ʅʂ ʈʌ ʚ ʨʘʟʤʝʨʝ 13%. ɺ ʩʪʘʪʴʝ ʢʨʠʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʟʥʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʣʠʮ ʥʘʣʦʛʦʚʳʤʠ ʨʝʟʠʜʝʥʪʘʤʠ ʈʌ ʠ ʧʦʣʫʯʝʥʠʷ ʠʤʠ ʥʘʣʦʛʦʚʳʭ ʚʳ-

ʯʝʪʦʚ ʧʦ ʥʘʣʦʛʫ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. 

 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʜʦʭʦ-

ʜʦʚ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʣʦʛʦʚʳʭ ʩʪʘʚʦʢ ʧʦ ʥʘʣʦʛʫ ʥʘ ʜʦʭʦʜʳ 

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ (ʜʘʣʝʝ ï ʅɼʌʃ), ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʅʘʣʦʛʦʚʳʤ ʢʦʜʝʢʩʦʤ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1] (ʜʘʣʝʝ ï ʅʂ ʈʌ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʦʛʦʚʦʛʦ ʩʪʘʪʫʩʘ ʥʘʣʦʛʦʧʣʘ-

ʪʝʣʴʱʠʢʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧ. 3 ʩʪ. 224 ʅʂ ʈʌ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʘʣʦʛʦʚʘʷ ʩʪʘʚʢʘ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʝ 30% ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʜʦʭʦʜʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ, 

ʥʝ ʷʚʣʷʶʱʠʤʠʩʷ ʥʘʣʦʛʦʚʳʤʠ ʨʝʟʠʜʝʥʪʘʤʠ ʈʌ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʦʭʦʜʦʚ, ʧʦʣʫʯʘʝʤʳʭ 

ʦʪ ʠʩʧʦʣʥʝʥʠʷ ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʯʣʝʥʘʤʠ ʵʢʠʧʘʞʝʡ ʩʫʜʦʚ, ʧʣʘʚʘʶʱʠʭ ʧʦʜ ɻʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʤ ʬʣʘʛʦʤ ʈʌ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʥʘʣʦʛʦʚʘʷ ʩʪʘʚʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʨʘʟʤʝʨʝ 13%. 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʜʦʭʦʜʦʚ ʥʘʣʦʛʦʚʳʭ ʨʝʟʠʜʝʥʪʦʚ ʈʌ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʥʘʣʦʛʦʚʘʷ ʩʪʘʚʢʘ ʚ ʨʘʟʤʝʨʝ 13%, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʧ. 1 ʩʪ. 224 ʅʂ ʈʌ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʚʝʣʠʯʠʥʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʘʚʦʢ ʤʝʞʜʫ 

ʥʠʤʠ ʠʤʝʝʪʩʷ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ: ʝʩʣʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ ʷʚʣʷʝʪʩʷ ʥʘʣʦ-

ʛʦʚʳʤ ʨʝʟʠʜʝʥʪʦʤ ʈʌ, ʪʦ ʦʥ ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʳʯʝʪʳ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʩʪ. 218ï221 ʅʂ ʈʌ (ʧ. 3 ʩʪ. 210 ʅʂ ʈʌ); ʝʩʣʠ ʞʝ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ 

ʥʝ ʠʤʝʝʪ ʩʪʘʪʫʩ ʥʘʣʦʛʦʚʦʛʦ ʨʝʟʠʜʝʥʪʘ ʈʌ, ʪʦ ʧʨʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ ʝʛʦ ʜʦʭʦʜʦʚ ʥʘʣʦ-

ʛʦʚʘʷ ʙʘʟʘ ʥʘ ʩʫʤʤʳ ʫʢʘʟʘʥʥʳʭ ʚʳʯʝʪʦʚ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ. 

ʇʦʥʷʪʠʝ çʥʘʣʦʛʦʚʳʡ ʨʝʟʠʜʝʥʪ ʈʌè ʫʩʪʘʥʦʚʣʝʥʦ ʧ. 2 ʩʪ. 207 ʅʂ ʈʌ, ʩʦʛʣʘʩʥʦ ʢʦ-

ʪʦʨʦʤʫ ʥʘʣʦʛʦʚʳʤʠ ʨʝʟʠʜʝʥʪʘʤʠ ʧʨʠʟʥʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʬʘʢʪʠʯʝʩʢʠ ʥʘʭʦʜʷ-

ʱʠʝʩʷ ʚ ʈʌ ʥʝ ʤʝʥʝʝ 183 ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʚ ʪʝʯʝʥʠʝ 12 ʩʣʝʜʫʶʱʠʭ ʧʦʜʨʷʜ ʤʝʩʷʮʝʚ. 

ʇʝʨʠʦʜ ʥʘʭʦʞʜʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ ʧʨʝʨʳʚʘʝʪʩʷ ʥʘ 

ʧʝʨʠʦʜʳ ʝʛʦ ʚʳʝʟʜʘ ʟʘ ʧʨʝʜʝʣʳ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʢʨʘʪʢʦʩʨʦʯʥʦ-

ʛʦ (ʤʝʥʝʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ) ʣʝʯʝʥʠʷ ʠʣʠ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʪʨʫʜʦʚʳʭ 

ʠʣʠ ʠʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪ (ʦʢʘʟʘʥʠʝʤ ʫʩʣʫʛ) ʥʘ ʤʦʨ-

ʩʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʯʣʝʥʦʚ ʵʢʠʧʘʞʝʡ 

ʩʫʜʦʚ ï ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠʣʠ ʚʥʝ ʝʸ ï ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʘ-

ʚʦʚʦʡ ʩʪʘʪʫʩ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ ï ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ.  

ɼʣʷ ʫʷʩʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʝʨʤʠʥʘ çʪʝʨʨʠʪʦʨʠʷ ʈʌè ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʧ. 

2 ʩʪ. 11 ʅʂ ʈʌ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: ʪʝʨʨʠʪʦʨʠʷ ʈʌ ʠ ʠʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʝʝ ʶʨʠʩʜʠʢʮʠʝʡ, ï ʪʝʨʨʠʪʦʨʠʷ ʈʌ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʭ ʦʩʪʨʦʚʦʚ, ʫʩʪʘʥʦʚʦʢ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʈʌ ʦʩʫʱʝʩʪʚʣʷʝʪ ʶʨʠʩʜʠʢʮʠʶ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ʠ ʥʦʨʤʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ.  

ʀʟ ʥʘʟʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʚʝʩʴʤʘ ʨʘʩʧʣʳʚ-

ʯʘʪʦ, ʫʩʤʘʪʨʠʚʘʝʪʩʷ ʛʨʘʜʘʮʠʷ ʥʘ ʜʚʝ ʩʪʨʫʢʪʫʨʥʳʝ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ:  

1) ʪʝʨʨʠʪʦʨʠʷ ʈʌ, ʢʦʪʦʨʦʡ ʠ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʈʌ; 

2) ʠʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʶʨʠʩʜʠʢʮʠʝʡ ʈʌ (ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʥʠʤ ʅʂ 

ʈʌ ʦʪʥʦʩʠʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ). 

ʂʘʢ ʚʠʜʥʦ, ʅʂ ʈʌ ʥʝ ʜʘʝʪ ʯʝʪʢʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʞʝ ʬʘʢʪʠʯʝʩʢʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʜ ʪʝʨʨʠʪʦʨʠʝʡ ʈʌ?  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʤʝʩʪʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʧ. 1 ʩʪ. 11 ʅʂ ʈʌ, ʚ ʩʠʣʫ ʢʦʪʦʨʦʛʦ ʠʥʩʪʠ-

ʪʫʪʳ, ʧʦʥʷʪʠʷ ʠ ʪʝʨʤʠʥʳ ʛʨʘʞʜʘʥʩʢʦʛʦ, ʩʝʤʝʡʥʦʛʦ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ ʈʌ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʅʂ ʈʌ, ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʦʤ ʟʥʘʯʝʥʠʠ, ʚ ʢʘʢʦʤ ʦʥʠ ʠʩʧʦʣʴ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʟʫʶʪʩʷ ʚ ʵʪʠʭ ʦʪʨʘʩʣʷʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʢʘʢʦʝ-ʣʠʙʦ ʪʝʨʤʠʥʦ-

ʣʦʛʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ ʥʝ ʦʛʦʚʦʨʝʥʦ ʥʦʨʤʘʤʠ ʥʘʣʦʛʦʚʦʛʦ ʧʨʘʚʘ, ʥʘʜʣʝʞʠʪ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʧʦʣʦʞʝʥʠʷʤ ʦʪʨʘʩʣʝʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʥʘʟʚʘʥʥʦʝ ʧʦʥʷʪʠʝ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ. ʇʨʘʚʦʤʝʨʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʟʠʮʠʝʡ ʛʣʘʚʥʳʭ ʩʫʜʝʙʥʳʭ ʠʥ-

ʩʪʘʥʮʠʡ ʩʪʨʘʥʳ (ʧ. 2 ʆʧʨʝʜʝʣʝʥʠʷ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 18.01.2005 ˉ 24-ʆ, 

ʧ. 8 ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʣʝʥʫʤʘ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ ʠ ʇʣʝʥʫʤʘ ɺʳʩʰʝʛʦ ɸʨʙʠʪʨʘʞʥʦʛʦ 

ʉʫʜʘ ʈʌ ʦʪ 11.06.1999).  

ʉʫʱʝʩʪʚʫʝʪ ʧʦʟʠʮʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʫʜʥʦ, ʧʣʘʚʘʶʱʝʝ ʧʦʜ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʬʣʘʛʦʤ ʈʌ, ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʪʠ, ʪʝʨʨʠʪʦʨʠʝʡ ʈʌ (ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʤʝʩʪʦʥʘʭʦʞ-

ʜʝʥʠʷ ʚ ʚʦʜʘʭ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ). ʆʩʥʦʚʘʥʘ ʦʥʘ ʥʘ ʧ. 1 ʩʪ. 17 ʂʦʜʝʢʩʘ ʪʦʨʛʦʚʦʛʦ ʤʦʨʝ-

ʧʣʘʚʘʥʠʷ ʈʌ [2] (ʜʘʣʝʝ ï ʂʊʄ), ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʪ.ʥ. ʧʦʥʷʪʠʝ çʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʫʜ-

ʥʘè. ɼʝʬʠʥʠʮʠʷ ʫʢʘʟʘʥʥʦʡ ʩʪʘʪʴʠ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʘʮʠʦʥʘʣʴʥʦʩʪʴ ʈʦʩ-

ʩʠʠ ʧʨʠʩʫʱʘ ʩʫʜʥʫ, ʧʣʘʚʘʶʱʝʤʫ ʧʦʜ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʬʣʘʛʦʤ ʈʌ.  

ɼʘʥʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʩʣʝʜʫʝʪ ʠʟ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ɸʉ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʢʨʫʛʘ ʦʪ 

03.12.2014 ̄  ʌ03-5225/2014 ʧʦ ʜʝʣʫ ˉ ɸ59-916/20141. ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʧʨʠʚʝʩʪʠ ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʌɸʉ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 30.06.2014 ʧʦ ʜʝʣʫ 

ˉɸ32-27087/2012, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 17 ʂʊʄ ʈʌ, ʧ. 1 ʩʪ. 94 

ʂʦʥʚʝʥʮʠʠ ʆʆʅ ʧʦ ʤʦʨʩʢʦʤʫ ʧʨʘʚʫ [3] (ʜʘʣʝʝ ï ʂʄʇ) ʪʝʨʨʠʪʦʨʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʩʫʜʥʘ 

ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʝʡ ʠʥʦʩʪʨʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʜ ʬʣʘʛʦʤ ʢʦʪʦʨʦʛʦ ʦʥʦ ʭʦʜʠʪ.  

ʀʩʭʦʜʷ ʠʟ ʪʘʢʦʛʦ ʧʨʘʚʦʚʦʛʦ ʧʦʜʭʦʜʘ, ʣʠʮʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʩʫʜʥʝ, ʧʣʘʚʘʶʱʝʤ 

ʧʦʜ ʬʣʘʛʦʤ ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʥʘʣʦʛʦʚʳʤʠ ʨʝʟʠʜʝʥʪʘʤʠ ʈʌ, ʘ ʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʦʥʠ ʚʧʨʘʚʝ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʚʳʯʝʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʩʪ. 218ï221 ʅʂ ʈʌ.  

ʆʜʥʘʢʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ, ʥʝ ʫʯʠʪʳʚʘʶ-

ʱʠʤ ʥʠ ʥʦʨʤʳ ʥʘʣʦʛʦʚʦʛʦ ʧʨʘʚʘ, ʥʠ ʥʦʨʤʳ ʤʦʨʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʤ 

ʥʘ ʩʤʝʰʝʥʠʠ ʪʝʨʤʠʥʦʚ çʪʝʨʨʠʪʦʨʠʷ ʈʌè ʠ çʥʘʮʠʦʥʘʣʴʥʦʩʪʴ ʈʌè, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ 

ʧʨʠʚʦʜʠʪ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʚʳʭʦʣʘʱʠʚʘʥʠʶ ʧʨʘʚʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʝʨʤʠʥʘ çʥʘʣʦ-

ʛʦʚʳʡ ʨʝʟʠʜʝʥʪè, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʅʂ ʈʌ.  

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʦʞʝʥʠʷ ʧ. 1 ʩʪ. 17 ʂʊʄ ʦʙʨʘʪʠʤʩʷ ʢ ʤʥʝʥʠʶ ɻ.ɻ. ʀʚʘʥʦʚʘ [4], ʦʪ-

ʤʝʯʘʶʱʝʛʦ, ʯʪʦ ʜʘʥʥʘʷ ʥʦʨʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʪ. 91 ʂʄʇ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʫʜʘ ʠʤʝʶʪ 

ʥʘʮʠʦʥʘʣʴʥʦʩʪʴ ʪʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʜ ʬʣʘʛʦʤ ʢʦʪʦʨʦʛʦ ʦʥʠ ʠʤʝʶʪ ʧʨʘʚʦ ʧʣʘʚʘʪʴ. 

ʉʫʜʥʦ ʜʦʣʞʥʦ ʧʣʘʚʘʪʴ ʧʦʜ ʬʣʘʛʦʤ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʝ ʤʦʞʝʪ ʧʝʨʝʤʝʥʠʪʴ 

ʩʚʦʡ ʬʣʘʛ ʚʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʠʣʠ ʩʪʦʷʥʢʠ ʧʨʠ ʟʘʭʦʜʝ ʚ ʧʦʨʪ, ʢʨʦʤʝ ʩʣʫʯʘʝʚ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ (ʩʪ. 92 ʂʄʇ). 

ʄʝʞʜʫ ʩʫʜʥʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʨʝʘʣʴʥʘʷ ʩʚʷʟʴ, ʢʦʪʦʨʘʷ ʦʟ-

ʥʘʯʘʝʪ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʬʣʘʛʘ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʘʭ ʩʚʦʶ ʶʨʠʩʜʠʢʮʠʶ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʫʜʘʤʠ. ʉʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʫʚʝʨʝʥʠʪʝʪ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʦʨʤʝ ʶʨʠʩʜʠʢ-

ʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʩʫʜʦʚ, ʧʣʘʚʘʶʱʠʭ ʧʦʜ ʝʛʦ ʬʣʘʛʦʤ. ʉʫʜʘ, ʧʣʘʚʘʶʱʠʝ 

ʧʦʜ ʬʣʘʛʦʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʤʝʶʪ ʝʛʦ çʥʘʮʠʦʥʘʣʴʥʦʩʪʴè (ʩʪ. 91 ʂʄʇ), ʘ 

ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʧʦʜʯʠʥʷʶʪʩʷ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʶʨʠʩʜʠʢʮʠʠ (ʩʪ. 92 ʂʄʇ) [5].  

ʆʜʥʘʢʦ ʥʘʟʚʘʥʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʥʘʣʠʯʠʝ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʫʜʥʘ 

ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʣʠʯʠʝ ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ, ʥʝ ʩʣʝʜʫʝʪ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʠ ʠʟ 

ʧʦʣʦʞʝʥʠʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ.  

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʪʝʨʨʠʪʦʨʠʠ ʝʝ ʩʫʙʲʝʢʪʦʚ, ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʳ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʤʦʨʝ, ʚʦʟʜʫʰʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʥʘʜ ʥʠʤʠ (ʧ. 1 ʩʪ. 67 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ). ʅʘʟʚʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʷʚʣʷʝʪʩʷ ʠʩ-

ʯʝʨʧʳʚʘʶʱʠʤ, ʘ ʩʫʜʘ, ʧʣʘʚʘʶʱʠʝ ʧʦʜ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʬʣʘʛʦʤ ʈʌ, ʚ ʥʸʤ ʥʝ ʟʥʘʯʘʪʩʷ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʚʥʝ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʥʝ ʤʦʛʫʪ ʦʪʦʞʜʝʩʪʚʣʷʪʴʩʷ ʩ ʥʝʡ.  

                                                           
1 ʉʤ. ʪʘʢʞʝ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʷʪʥʘʜʮʘʪʦʛʦ ʘʨʙʠʪʨʘʞʥʦʛʦ ʘʧʝʣʣʷʮʠʦʥʥʦʛʦ ʩʫʜʘ ʦʪ 13.10.2014 

ˉ 15ɸʇ-15414/2014, ʦʪ 07.10.2014 ˉ 15ɸʇ-14528/2014 ʦʪ 11.05.2014 ˉ 15ɸʇ-5399/2014ʦʪ 

21.06.2013 ʧʦ ʜʝʣʫ ˉ ɸ32-20880/2012.  
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ɸ.ɺ. ʊʝʣʝʛʫʩ 

ʇʦʥʷʪʠʝ çʥʘʣʦʛʦʚʳʡ ʨʝʟʠʜʝʥʪ ʨʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠè ʜʣʷ ʣʠʮ, ʧʣʘʚʘʶʱʠʭ ʥʘ ʩʫʜʘʭ ʧʦʜ » 
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ʀʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʡ ʩʪ. 1, 3 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 31.05.2002 ˉ 62-ʌɿ çʆ 

ʛʨʘʞʜʘʥʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʯʝʪʢʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʈʌ ʦʛʨʘʥʠʯʠʚʘ-

ʝʪʩʷ ʝʸ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝʡ, ʣʠʥʠʝʡ, ʚ ʪ.ʯ. ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʚʦʜʘʤ ʠ ʦʧʨʝʜʝʣʷʶ-

ʱʝʡ ʨʫʙʝʞʥʳʝ ʪʦʯʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʪʦ ʝʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ 

ʧʨʝʜʝʣ ʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʈʌ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 2 ʩʪ. 5 ɿʘʢʦʥʘ ˉ 4730-1, ʧʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ, ʧʨʦʭʦʞʜʝʥʠʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʢ ʥʘ ʩʫʰʝ, ʪʘʢ ʠ ʥʘ ʤʦʨʝ, ʚ ʪ.ʯ. ʚʦ ʚʥʫʪʨʝʥ-

ʥʠʭ ʤʦʨʩʢʠʭ ʚʦʜʘʭ.  

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʘʣʫʙʘ ʩʫʜʥʘ, ʥʦʩʷʱʝʛʦ ʬʣʘʛ 

ʈʌ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʦʜ ʈʌ, ʪʝʨʨʠʪʦʨʠʝʡ ʈʌ ʥʝ ʷʚʣʷʝʪ-

ʩ ̫(ʜʘʥʥʳʡ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʟʠʮʠʷ ʌɸʉ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʦʢʨʫʛʘ, ʠʟʣʦʞʝʥʥʘʷ 

ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʦʪ 14.07.2005 ˉ ɸ56-23251/04). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʠʮʘ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʥʘ ʙʦʨʪʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʫʜʥʘ, ʧʣʘʚʘʶ-

ʱʝʛʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʈʌ, ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʣʠʮʘʤʠ, ʥʘʭʦʜʠʚʰʠʤʠʩʷ ʥʘ ʝʸ ʪʝʨʨʠʪʦʨʠʠ, 

ʯʪʦ ʚʣʝʯʝʪ ʜʣʷ ʥʠʭ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧ. 2 ʩʪ. 207 ʅʂ ʈʌ ʫʪʨʘʪʫ ʩʪʘʪʫʩʘ 

çʥʘʣʦʛʦʚʦʛʦ ʨʝʟʠʜʝʥʪʘ ʈʌè ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʚʳʯʝʪʦʚ ʧʦ 

ʅɼʌʃ. ʇʦʣʘʛʘʝʤ, ʨʝʰʘʪʴ ʫʢʘʟʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʥʘʜʣʝʞʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʥʘʣʦʛʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ.  
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THE CONCEPT OF çTAX RESIDENT  

OF THE RUSSIAN FEDERATIONè FOR THE PERSONS SAILING  

UNDER THE STATE FLAG  OF RUSSIAN FEDERATION 

A.V. Telegus 

Keywords: the tax to incomes of physical persons, tax resident of the Russian Federation, tax 

deductions 

 

Members of crew of vessels sailing under the State flag of the Russian Federation receive in-

come from employment that are taxed at the rate established in section 3 of article 224 of the 

tax code at the rate of 13%. The article critically analyzes the possibility of recognition of the 

specified persons tax residents of the Russian Federation and obtaining tax deductions under 

the tax to incomes of physical persons. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 27.09.2016 ʛ. 
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ɽ.ʅ. ɼʚʦʨʥʠʢʦʚʘ, ʩʦʠʩʢʘʪʝʣʴ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʃʀʎɽʅɿʀʈʆɺɸʅʀʗ 

ʆʊɼɽʃʔʅʓʍ ɺʀɼʆɺ ɼɽʗʊɽʃʔʅʆʉʊʀ  

ʅɸ ɺʆɼʅʆʄ ʊʈɸʅʉʇʆʈʊɽ ɺ ʉʐɸ ʀ ʈʌ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʮʝʥʟʠʷ, ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ, ʚʠʜr ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʉʐɸ.  

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʨʫʙʝʞʥʳʡ ʠ ʨʦʩʩʠʡʩʢʠʡ ʦʧʳʪ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴ-

ʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʩʭʦʜʩʪ-

ʚʘ ʠ ʨʘʟʣʠʯʠʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʨʝʰʠʪʝʣʴʥʦʛʦ ʧʦʨʷʜʢʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ.   

 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʠʛʨʘʝʪ ʪʨʘʥʩʧʦʨʪ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʬʠʟʠ-

ʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʳʝ ʦʧʘʩʥʦʩʪʠ ʢʘʢ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʠʤʫ-

ʱʝʩʪʚʘ, ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʮʝʣʷʭ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʢʘʞʜʦʝ ʛʦʩʫʜʘʨ-

ʩʪʚʦ ʠʤʝʝʪ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ. ʂʘʢ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, çʚʦ ʚʩʝʤ ʤʠʨʝ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʬʝʨʘ 

ʵʢʦʥʦʤʠʢʠ ï ʥʘʠʙʦʣʝʝ ʫʧʨʘʚʣʷʝʤʘʷ ʠ ʨʝʛʫʣʠʨʫʝʤʘʷ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʧʦʩʢʦʣʴʢʫ ʟʘʪʨʘʛʠ-

ʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ ʠ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘè [1]. ɼʝʷʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ 

ʵʢʦʥʦʤʠʢʫ ʛʦʩʫʜʘʨʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʰʝʥʠʷ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʟʘʜʘʯ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʫʢʘʟʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʝʜʫʝʪ ʠʟʫʯʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʡ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ. ʈʘʩʩʤʦʪʨʠʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ. 

ɺ ʉʐɸ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ 

ʠ ʚʦ ʚʥʝʰʥʝɻʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʩʪʨʘʥʳ, ʧʦʪɻʦʤʫ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʪʨʘʩʣʠ. ʆʩʥʦʚʥʳʤ ʦʨʛʘʥʦʤ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʦʤʠʤʦ 

ʤʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʝʛʦ ʦʪʨʘʩʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʤʠʩʩʠʷʤʠ. ɺ ʉʐɸ ʩʫʱʝʩʪʚʫʝʪ 

ʩʧʝʮʠʘʣʴʥʳʡ ʦʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʫʜʦʭʦʜʩʪʚʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʥʝʡʥʳʭ ʩʫʜʦʭʦʜʥʳʭ 

ʢʦʤʧʘʥʠʡ ʠ ʬʨʘʭʪʦʚʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʚʦ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʧʝʨʝʚʦʟʢʘʭ ʉʐɸ ï ʌʝʜʝ-

ʨʘʣʴʥʘʷ ʤʦʨʩʢʘʷ ʢʦʤʠʩʩʠʷ [2]. 

ʌʝʜʝʨʘʣʴʥʘʷ ʄʦʨʩʢʘʷ ʂʦʤʠʩʩʠʷ (FMC) ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʬʝʜʝʨʘʣʴʥʳʤ 

ʘʛʝʥʪʩʪʚʦʤ, ʙʘʟʠʨʫʝʤʳʤ ʚ ɺʘʰʠʥʛʪʦʥʝ (ʦʢʨʫʛ ʂʦʣʫʤʙʠʷ), ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʚʦ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʝ ʉʐɸ. ʌʝʜʝʨʘʣʴʥʘʷ ʄʦʨʩʢʘʷ 

ʂʦʤʠʩʩʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʡ ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʦʨʛʘʥ ʇʣʘʥʦʤ ˉ 7 ʇʝʨʝ-

ʩʪʨʦʡʢʠ ʦʪ 12 ʘʚʛʫʩʪʘ 1961 ʛʦʜʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤ ʧʣʘʥʦʤ ʩʫʜʦʭʦʜʥʳʝ ʟʘ-

ʢʦʥʳ ʉʐɸ ʪʝʧʝʨʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʨʝʛʫʣʠʨʫʶʱʠʝ ʠ ʩʦʜʝʡʩʪʚʫʶʱʠʝ. ʅʘ 

FMC ʚʦʟʣʦʞʝʥʳ ʬʫʥʢʮʠʠ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʡ ʩʫʜʦʭʦʜʥʳʭ ʟʘʢʦʥʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʜʝʡʩʪʚʫʶʱʘʷ ʨʦʣʴ ʦʪʚʦ-

ʜʠʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʫ ʪʨʘʥʩʧʦʨʪʘ ʉʐɸ. ʈʘʥʝʝ, ʜʦ 12 ʘʚʛʫʩʪʘ 1961 ʛʦʜʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʄʦʨʩʢʠʤ ʉʦʚʝʪʦʤ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ʠ ʊʦʨʛʦʚʳʤ 

ʬʣʦʪʦʤ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ.  
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ɺ ʩʪʨʫʢʪʫʨʝ FMC ʥʘʭʦʜʠʪʩʷ ɹʶʨʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ. ɹʶʨʦ ʷʚʣʷʝʪ-

ʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʩʝʨʪʠʬʠʢʘʮʠʶ ʫʩʣʫʛ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ ʚʦʜʥʳʤ ʪʨʘʥʩ-

ʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ ʟʘ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʝ-

ʨʝʚʦʟʯʠʢʦʚ ï ʥʝʩʫʜʦʚʣʘʜʝʣʴʮʝʚ [3] ʠ ʧʦʩʨʝʜʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ʉʐɸ, ʩʨʝʜʠ 

ʥʠʭ ï ʛʨʫʟʦʚʳʝ ʵʢʩʧʝʜʠʪʦʨʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʟʘʢʘʟʳ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʜʦʢʫʤʝʥʪʳ ʜʣʷ 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷ, ʠ çʥʝʩʫʜʦʭʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠè, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʢʘʢ 

ʪʦʨʛʦʚʳʝ ʧʦʩʨʝʜʥʠʢʠ çʤʦʨʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè ʥʘ ʩʫʜʘʭ ʩʫʜʦʭʦʜʥʳʭ ʣʠʥʠʡ.  

ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ ʚ ʉʐɸ ʦʩʫʱʝʩʪʚʣʷʪʁʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦ-

ʞʝʥʠʷʤʠ ɿʘʢʦʥʘ ʦ ʩʫʜʦʭʦʜʩʪʚʝ 1984 ʛʦʜʘ.  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʦʨ-

ʩʢʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 

04.05.2011 ˉ 99-ʌɿ çʆ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠè (ʜʘʣʝʝ ɿʘʢʦʥ 

ʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ) ʠ ʧʨʠʥʷʪʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤ ʧʦʜʟʘʢʦʥʥʳʤʠ ʘʢʪʘʤʠ, ʧʨʠ 

ʵʪʦʤ ʥʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦʟʣʦʞʝʥʳ ʧʦʣʥʦʤʦʯʠʷ ʚ ʦʙʣʘʩʪʠ ʣʠ-

ʮʝʥʟʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂ ʜʘʥʥʳʤ ʧʦʣʥʦʤʦʯʠʷʤ ʦʪʥʦʩʷʪʩʷ:  

ï ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʧʝʨʝʯʥʷ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘ-

ʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪ ɹʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʚʠʜʦʚ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʚʢʣʶʯʝʥʥʳʭ ʟʘʢʦʥʦʤ ʚ ʧʝʨʝʯʝʥʴ ʣʠʮʝʥʟʠʨʫʝʤʳʭ; 

ï ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʧʨʠʥʷʪʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ;  

ï ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʨʷʜʢʘ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ;  

ï ʫʪʚʝʨʞʜʝʥʠʝ ʪʠʧʦʚʦʡ ʬʦʨʤʳ ʣʠʮʝʥʟʠʠ;  

ï ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ, ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʝʞʝʛʦʜʥʳʭ ʜʦʢʣʘʜʦʚ ʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ. 

ʅʘ ʤʦʨʩʢʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʦʤ, ʦʩʫʱʝ-

ʩʪʚʣʷʶʱʠʤ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʘʷ 

ʩʣʫʞʙʘ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ.  

ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʜʝʥʠʠ ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʠ ʯʝʨʝʟ ʩʚʦʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʨʛʘʥʳ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪ-

ʚʫʝʪ ʪʨʠʥʘʜʮʘʪʴ ʫʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʥʘʜʟʦʨʘ. ɿʘʢʦʥʦʤ ʦ 

ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ ʚʠʜʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʣʠʮʝʥʟʠʷ. ʅʘ ʤʦʨʩʢʦʤ ʠ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʣʠʮʝʥ-

ʟʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʝʨʝʚʦʟʢʘ ʧʘʩʩʘʞʠʨʦʚ, 

ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ, ʧʝʨʝʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ ʚ ʧʦʨʪʘʭ ʩ ʪʘʢʠʤʠ ʛʨʫʟʘʤʠ ʠ ʙʫʢʩʠʨʦʚʢʘ ʤʦʨ-

ʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʙʫʢʩʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ).  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʉʐɸ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʪʦʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʈʌ ʣʠʮʝʥʟʠʨʦʚʘ-

ʥʠʶ ʥʝ ʧʦʜʣʝʞʠʪ. 

ɺ ʉʐɸ, ʢʘʢ ʠ ʚ ʈʌ, ʣʠʮʝʥʟʠʷ ʚʳʜʘʝʪʩʷ ʭʦʟʷʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʘʤ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ ʚ ʉʐɸ ʠ ʈʌ. ʊʘʢ, ʚ ʉʐɸ ʧʨʠ ʧʦʣʫʯʝ-

ʥʠʠ ʣʠʮʝʥʟʠʠ ʣʠʮʝʥʟʠʘʪ ʧʦʜʘʝʪ ʟʘʷʚʣʝʥʠʝ ʚ ɹʶʨʦ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʝ ʩ ʧʨʝʜʦʩ-

ʪʘʚʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ çʙʠʟʥʝʩ-ʣʠʮʝʥʟʠʶè ʠ ʚʦʜʠʪʝʣʴʩʢʠʝ ʧʨʘʚʘ; ʢʦʨʧʦʨʘʮʠʷ ï ʫʯʨʝʜʠʪʝʣʴʥʳʡ ʜʦʛʦʚʦʨ, 

çʩʝʨʪʠʬʠʢʘʪ ʭʦʨʦʰʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʧʘʨʪʥʝʨʩʪʚʝè, ʩʦʛʣʘʰʝʥʠʝ ʦ ʧʘʨʪʥʝʨʩʪʚʝ, ʢʦʨ-

ʧʦʨʘʪʠʚʥʳʡ ʧʨʦʪʦʢʦʣ ʠʣʠ ʨʝʰʝʥʠʝ ʦ ʥʘʟʥʘʯʝʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʣʠʮʘ.  

ʇʨʠ ʧʦʜʘʯʝ ʟʘʷʚʣʝʥʠʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʣʠʮʝʥʟʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʣʘʪʠʪʴ ʨʝʛʠʩʪʨʘʮʠ-

ʦʥʥʳʡ ʩʙʦʨ. ɿʘ ʧʦʣʫʯʝʥʠʝ ʣʠʮʝʥʟʠʠ ʪʘʢʦʡ ʩʙʦʨ ʩʦʩʪʘʚʣʷʝʪ 825$, ʟʘ ʧʝʨʝʦʬʦʨʤʣʝʥʠʝ 

ʣʠʮʝʥʟʠʠ ï 525$. 

ʋʚʝʜʦʤʣʝʥʠ ̫ʦ ʧʦʜʘʯʝ ʟʘʷʚʣʝʥʠʷ ʧʫʙʣʠʢʫʶʪʩʷ ʥʘ ʩʘʡʪʝ FMC.  

garantf1://87107.0/
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ɺ ʟʘʷʚʣʝʥʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʫʢʘʟʘʥʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʘʜʨʝʩ ʟʘʷʚʠʪʝʣʷ. ɽʩʣʠ ʟʘʷʚʠʪʝ-

ʣʝʤ ʷʚʣʷʝʪʩʷ ʢʦʨʧʦʨʘʮʠʷ ʠʣʠ ʧʘʨʪʥʝʨʩʪʚʦ, ʪʦ ʫʢʘʟʳʚʘʶʪʩʷ ʠʤʝʥʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠʣʠ 

ʧʘʨʪʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ ʩʘʡʪʝ. ɽʩʣʠ ʟʘʷʚʠʪʝ-

ʣʝʤ ʷʚʣʷʝʪʩʷ ʦʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 

ʠʤʝʥʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠʣʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ. ʃʠʮʦ, ʢʦʪʦʨʦʝ ʧʦʜʘʝʪ ʟʘʷʚʢʫ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʜʦʣʞʥʦ ʟʘʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʡ ʩʝʨʪʠʬʠʢʘʪ: çʗ, 

(ʠʤʷ), ʫʜʦʩʪʦʚʝʨʷʶ ʧʦʜ ʩʪʨʘʭʦʤ ʥʘʢʘʟʘʥʠʷ ʟʘ ʣʞʝʩʚʠʜʝʪʝʣʴʩʪʚʦ ʧʦ ʟʘʢʦʥʘʤ ʉʦʝʜʠ-

ʥʝʥʥʳʭ ʐʪʘʪʦʚ, ʯʪʦ ʥʝ ʙʳʣ ʦʩʫʞʜʝʥ ʧʦʩʣʝ 1 ʩʝʥʪʷʙʨʷ 1989 ʟʘ ʣʶʙʦʝ ʌʝʜʝʨʘʣʴʥʦʝ ʠʣʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʣʠ ʭʨʘʥʝʥʠʝʤ ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ, ʝʩʣʠ ʷ ʙʳʣ ʦʩʫʞʜʝʥ, ʪʦ ʥʝ ʚʧʨʘʚʝ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʦʣʫʯʝʥʠʝ ʬʝ-

ʜʝʨʘʣʴʥʳʭ ʣʴʛʦʪè. ʃʶʙʳʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ FMC ʥʝʪʦʯʥʳʤʠ ʠʣʠ ʥʝʧʦʣ-

ʥʳʤʠ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠʮʝʥʟʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʘ ʠʣʠ ʧʦʣʦʞʝʥʠʷʤ ʢʦʤʠʩ-

ʩʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʣʦʥʝʥʳ. ɿʘʷʚʠʪʝʣʶ ʥʘʧʨʘʚʣʷʝʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʩ ʦʙʲʷʩʥʝʥʠʝʤ 

ʧʨʠʯʠʥ ʦʪʢʘʟʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʩʙʦʨ ʧʦʜʣʝʞʠʪ ʚʦʟʚʨʘʪʫ. ʃʠʮʘ, ʧʦʣʫ-

ʯʠʚʰʠʝ ʫʚʝʜʦʤʣʝʥʠʝ, ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʤʦʛʫʪ ʧʦʜʘʪʴ ʥʦʚʦʝ ʟʘʷʚʣʝʥʠʝ, ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠ-

ʝʤ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʦʢʫʤʝʥʪʦʚ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʟʘʷʚʠʪʝʣʴ ʥʝ ʧʨʝʜʦʩʪʘʚʠʪ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʜʦʢʫʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʝʛʦ 

ʟʘʷʚʣʝʥʠʷ, ʚ ʝʛʦ ʘʜʨʝʩ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ ʫʚʝʜʦʤʣʝʥʠʝ ʦʙ ʦʛʨʘʥʠʯʝʥʠʠ ʩʨʦʢʦʚ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ ʟʘʷʚʣʝʥʠʷ. ʆʪʢʘʟ ʟʘʷʚʠʪʝʣʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʜʦʢʫʤʝʥʪʦʚ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ, ʧʨʠʚʝʜʝʪ ʢ ʟʘʢʨʳʪʠʶ ʝʛʦ ʟʘʷʚʣʝʥʠʷ ʙʝʟ ʜʘʣʴʥʝʡ-

ʰʝʡ ʦʙʨʘʙʦʪʢʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʩʙʦʨ ʥʝ ʧʦʜʣʝʞʠʪ ʚʦʟʚʨʘʪʫ.  

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʣʠʮʝʥʟʠʠ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʢʫ-

ʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ çʬʠʥʘʥʩʦʚʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè (ʩʦʩʪʦʷʥʠʝ) ʣʠʮʝʥʟʠʘʪʘ. 

ʉʫʤʤʦʡ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʣʷ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʤʦʨʩʢʫʶ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʪʦʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʩʫʤʤʘ ʚ ʨʘʟʤʝʨʝ 50 000$ ʠ 75 000$ ï ʜʣʷ ʦʙ-

ʝɦʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʟʯʠʢʦʚ. ʂʘʞʜʳʡ ʣʠʮʝʥʟʠʘʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʭʦʨʦʰʫʶ ʨʝʧʫʪʘʮʠʶ ʠ 

ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʣʝʪ ʦʧʳʪʘ ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ ʫʩʣʫʛ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʨʩʢʦʡ ʧʝʨʝʚʦʟʢʦʡ.  

ʆ ʣʶʙʦʤ ʠʟʤʝʥʝʥʠʠ ʩʚʝʜʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʟʘʷʚʣʝʥʠʠ, ʣʠʮʝʥʟʠʘʪ ʦʙʷʟʘʥ ʩʦʦʙʱʠʪʴ 

ʚ ʢʦʤʠʩʩʠʶ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʩʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʝʤʫ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʪʘʢʦʤ ʠʟʤʝʥʝʥʠʠ. 

ɺ ʪʦʤ ʯʠʩʣʝ, ʣʠʮʝʥʟʠʘʪ ʜʦʣʞʝʥ ʧʦʜʘʪʴ ʩʚʝʜʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʚ ʩʪʦʨʦʥʫ ʫʭʫʜʰʝʥʠʷ ʝʛʦ 

ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʣʠʮʝʥʟʠʷ ʙʫʜʝʪ ʘʥʥʫʣʠʨʦʚʘʥʘ [4].  

ɺ ʈʦʩʩʠʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʨʝʛʣʘʤʝʥʪʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʶ ʩʦ-

ʜʝʨʞʘʪ ʥʦʨʤʳ ʧʦʜʟʘʢʦʥʥʳʭ ʘʢʪʦʚ. ʊʘʢ, 06 ʤʘʨʪʘ 2012 ʛʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʧʦʩʪʘʥʦʚʣʝ-

ʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ çʆ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʦʨʩʢʦʤ 

ʠ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝè ʠ ʫʪʚʝʨʞʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ. ʇʦ-

ʣʦʞʝʥʠʷ ʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦʨʷʜʦʢ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʦʨʩʢʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʶʨʠʜʠ-

ʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ. ɼʝʪʘʣʠʟʘʮʠʷ ʧʦʨʷʜʢʘ ʣʠ-

ʮʝʥʟʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʧʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʌʝʜʝ-

ʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʝʛʣʘʤʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪ ʩʨʦʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨ (ʜʝʡʩʪʚʠʡ) ʧʨʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʧʦ ʣʠ-

ʮʝʥʟʠʨʦʚʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʦʨʩʢʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ.  

ʆʩʥʦʚʥʳʤ ʧʦʣʥʦʤʦʯʠʝʤ ʣʠʮʝʥʟʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʠ-

ʮʝʥʟʠʠ. ɼʘʥʥʦʝ ʧʦʣʥʦʤʦʯʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʜʝʡʩʪʚʠʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ 

ʩʦʠʩʢʘʪʝʣʴ ʣʠʮʝʥʟʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʣʠʮʝʥʟʠʨʫʶʱʠʡ ʦʨʛʘʥ ʟʘʷʚʣʝʥʠʝ ʧʦ ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʡ ʬʦʨʤʝ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ. ʃʠʮʝʥʟʠʨʫʶʱʠʡ ʦʨ-

ʛʘʥ ʧʨʦʚʝʨʷʝʪ ʧʦʣʥʦʪʫ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ ʦ ʩʦʠʩʢʘʪʝʣʝ ʣʠʮʝʥʟʠʠ ʠ ʚ ʨʝʟʫʣʴʪʘ-

ʪʝ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʣʠʮʝʥʟʠʠ ʠʣʠ ʦʙ ʦʪʢʘʟʝ ʚ ʝʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ. 

ʇʦʣʥʦʤʦʯʠʝ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʣʠʮʝʥʟʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʠʮʝʥʟʠʦʥʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝ-
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ʥʠʡ ʚ ʮʝʣʦʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʝʘʣʠʟʘʮʠʶ ʚʩʝʭ ʜʨʫʛʠʭ ʧʦʣʥʦʤʦʯʠʡ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʰʣʠʥʘ ʟʘ ʧʦʣʫʯʝʥʠʝ ʣʠʮʝʥʟʠʠ ʩʦʩʪʘʚʣʷʝʪ 7 500 ʨʫʙʣʝʡ.  

ʇʦʣʥʦʤʦʯʠʷ ʧʦ ʧʝʨʝʦʬʦʨʤʣʝʥʠʶ ʣʠʮʝʥʟʠʡ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʦʪ ʞʝ ʥʘʙʦʨ ʜʝʡʩʪ-

ʚʠʡ, ʯʪʦ ʠ ʧʨʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʣʠʮʝʥʟʠʠ, ʦʜʥʘʢʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʩʣʝʜʥʝʤʫ ʠʤʝʶʪ 

ʚʪʦʨʠʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʘʝʪ ʝʱʝ ʦʜʥʦ ʜʝʡʩʪʚʠʝ ʧʦ ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʨʝʝʩʪʨ ʣʠʮʝʥʟʠʡ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʰʣʠʥʘ ʟʘ ʧʝʨʝʦʬʦʨʤʣʝʥʠʷ ʣʠʮʝʥʟʠʠ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʂ ʈʌ ʩʦʩʪʘʚʣʷʝʪ 3 500 ʨʫʙʣʝʡ. 

ʃʠʮʝʥʟʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʚʝʜʫʪ ʨʝʝʩʪʨʳ ʣʠʮʝʥʟʠʡ, ʟʘʥʦʩʷ ʚ ʥʠʭ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʮʝʩʩʝ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʦʨʩʢʦʤ ʠ 

ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʉʚʝʜʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʨʝʝʩʪʨʘʭ, ʷʚʣʷʶʪʩʷ ʦʪ-

ʢʨʳʪʳʤʠ. ʃʠʮʝʥʟʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʩʚʝʜʝʥʠʷʤ. ɺʩʷ 

ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʳʜʘʥʥʳʭ ʣʠʮʝʥʟʠʷʭ ʩʦʜʝʨʞʠʪʩʷ ʥʘ ʩʘʡʪʝ ʈʦʩʪʨʘʥʩʥʘʜ-

ʟʦʨʘ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʧʦʣʥʦʤʦʯʠʷ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʣʠʮʝʥʟʠʘʪʘʤʠ ʣʠʮʝʥʟʠ-

ʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʦʨʩʢʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʟʘʱʠʪʘ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺ ʉʐɸ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʜʘʯʝ ʣʠʮʝʥʟʠʠ ʫʜʝʣʷʝʪʩʷ ʬʠ-

ʥʘʥʩʦʚʦʤʫ ʩʦʩʪʦʷʥʠʶ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʞʝʣʘʶʱʝʛʦ ʧʦʣʫʯʠʪʴ ʣʠʮʝʥʟʠʶ. 

ʊʝʤ ʩʘʤʳʤ ʧʨʦʚʝʨʷʝʪʩʷ çʬʠʥʘʥʩʦʚʘʷè ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʣʠʮʝʥʟʠʘʪʘ, ʪ.ʝ ʩʤʦʞʝʪ ʣʠ ʦʥ 

ʧʦʢʨʳʪʴ ʪʝ ʫʙʳʪʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʯʠʥʝʥʳ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠʤ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʦʧʳʪʘ ʣʠʮʝʥ-

ʟʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʟʘʢʦʥʘ ʦ ʩʫʜʦʭʦʜʩʪʚʝ ʉʐɸ ʠ ʟʘʢʦʥʘ ʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʈʌ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʚ ʉʐɸ ʠ ʚ ʈʦʩʩʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʚʦʟʜʝʡʩʪ-

ʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʨʘʥʩ-

ʧʦʨʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʝʰʠʪʝʣʴʥʳʡ ʧʦʨʷʜʦʢ ï ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʘʢʪʘʤʠ. ʆʪʣʠʯʠʝʤ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʛʦʩʫʜʘʨʩʪʚʘʭ ʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʣʠʮʝʥʟʠʘʪʘʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʮʝʥʟʦʚ ʜʣʷ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʚ ʉʐɸ ʚʳʩʪʫʧʘʝʪ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʠ ʭʦʨʦʰʘʷ ʨʝʧʫʪʘʮʠʷ ʣʠʮʝʥʟʠʘʪʘ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩ ʮʝʣʴʶ ʥʝʜʦʧʫʱʝʥʠʷ ʥʘ 

ʨʳʥʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʦ ʦʢʘʟʘʥʠʶ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʫʩʣʫʛ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʬʠʥʘʥʩʦʚʦʤʫ ʩʦʩʪʦʷʥʠʶ ʣʠʮʝʥʟʠʘʪʘ ʥʝ ʦʪʚʦʜʠʪ-

ʩʷ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ. ʉʯʠʪʘʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ɿʘʢʦʥ ʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʚ ʯʘʩʪʠ ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʠʩʢʘʪʝʣʷʤ ʣʠʮʝʥʟʠʠ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʢʘʩʘʶʱʠʭʩʷ ʠʭ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʜʝʣʦ-

ʚʦʡ ʨʝʧʫʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʜʝʡʩʪʚʫʶʱʝʡ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʈʌ.  

  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

[1] ʂʦʩʪʨʦʚ ɺ.ʅ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ / ɺ.ʅ. 

ʂʦʩʪʨʦʚ, ɸ.ɸ. ʃʦʢʪʝʚ, ɸ.ʀ. ʊʝʣʝʛʠʥ, ʄ.ɸ. ɻʦʩʫʜʘʨʝʚ; ʧʦʜ ʦʙʱʝʡ ʨʝʜ. ʧʨʦʬ., ʜ.ʵ.ʥ. ɺ.ʅ. ʂʦʩʪʨʦ-

ʚʘ, ʧʨʦʬ., ʜ.ʪ.ʥ. ɸ.ʀ. ʊʝʣʝʛʠʥʘ. ï ʠʟʜ. 3-ʝ, ʠʩʧʨ. ʠ ʜʦʧ. ï ʅ. ʅʦʚʛʦʨʦʜ: ʀʟʜ-ʚʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʛʦʩ. ʩʣʫʞʙʳ, 2007. ï 464 ʩ. 

[2] ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʦʚ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʭ ʢʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʉʢʫʪʠʥʘ ɸ.ɺ.) // ʉʇʉ ʂʦʥʩʫʣʴʪʘʥʪ ʧʣʶʩ (çʄʝʞʜʫʥʘʨʦʜʥʦʝ ʧʫʙ-

ʣʠʯʥʦʝ ʠ ʯʘʩʪʥʦʝ ʧʨʘʚʦè, 2011, ̄  4). 

[3] ʊʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʪʦʨʩʢʠʝ ʫʩʣʫʛʠ ʧʨʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ (ʂʦʢʠʥ ɸ.ʉ., 

ʃʝʚʠʢʦʚ ɻ.ɸ.) // ʉʇʉ ʂʦʥʩʫʣʴʪʘʥʪ ʧʣʶʩ (çʀʥʬʦʪʨʦʧʠʢ ʄʝʜʠʘè, 2011). 

[4] Federal Maritime Commission. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: //http://www.fmc.gov. 

[5] ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 06.03.2012 N 193 (ʨʝʜ. ʦʪ 10.08.2016) çʆ ʣʠʮʝʥʟʠʨʦʚʘ-

ʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʦʨʩʢʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝè // ʉʇʉ ʂʦʥ-

ʩʫʣʴʪʘʥʪ ʧʣʶʩ. 

http://www.fmc.gov/


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

 

 163 

A COMPARATIVE ANALYS IS OF LICENSING CERT AIN TYPES 

OF ACTIVITIES IN WAT ER TRANSPORT  

IN THE UNITED STATES  AND THE RUSSIAN FEDERATION  

E.N. Dvornikova 

Key words: license, licensing, types of activities, water transport, the USA. 

 

The article considers foreign and Russian experience of licensing certain types of activities 

in water transport. On the basis of the analysis the author revealed similarities and differ-

ences in establishment a permitting procedure of certain activities in this industry. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʝʨʫʜʥʳʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʜʦʙʳʯʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʧʦ ʜʦʙʳʯʝ ʠ ʜʦʩʪʘʚʢʝ ʥʝ-

ʨʫʜʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩ ʫʯʸʪʦʤ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʩʧʝʮʠ-

ʬʠʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

ɺ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚʳʧʦʣ-

ʥʷʝʪ ʩʚʷʟʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʥʘ ʙʘʟʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʯʥʳʭ ʧʦʨʪʦʚ. 

ʂʨʫʧʥʳʝ ʨʝʢʠ ʧʦʜʭʦʜʷʪ ʢ ʛʣʘʚʥʳʤ ʪʨʘʥʩʧʦʨʪʦʦʙʨʘʟʫʶʱʠʤ ʛʦʨʦʜʘʤ ʨʝʛʠʦʥʘ ï ʅʦʚʦ-

ʩʠʙʠʨʩʢʫ, ʊʦʤʩʢʫ, ʂʝʤʝʨʦʚʦ, ʆʤʩʢʫ, ʊʶʤʝʥʠ, ʉʫʨʛʫʪʫ. ʉʝʡʯʘʩ ʨʝʯʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʨʝʛʠʦʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʝʨʝʚʦʟʢʠ ʤʘʩʩʦʚʳʭ ʛʨʫʟʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ ʥʝ ʪʨʝʙʫʶʱʠʭ 

ʩʨʦʯʥʦʡ ʜʦʩʪʘʚʢʠ. ɼʦʣʷ ʱʝʙʥʷ ʠ ʧʝʩʢʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʝʨʝʚʦʟʦʢ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50% ʠ 

35% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʴ ʩʣʦʞʠʚʰʠʭʩʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʭʝʤ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʫʪʝʡ ʩʦ-

ʦʙʱʝʥʠʷ. 

ɼʦʙʳʯʘ ʠ ʜʦʩʪʘʚʢʘ ʥʝʨʫʜʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʅʉʄ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʜʦʭʦʜʦʚ ʤʥʦʛʠʭ ʨʝʯʥʳʭ ʧʦʨʪʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʦʨʪʦʚ ʧʨʠ ʜʦʙʳʯʝ ʠ ʜʦʩʪʘʚʢʝ ʅʉʄ ʧʦʪʨʝʙʠʪʝʣʷʤ. ʀʭ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ ʨʘʤʢʘʭ ʨʝʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʈʇʊʂ) 

ʧʫʪʸʤ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʨʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʠʤʝʶʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʪʨʫʜʦʚʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʨʝʜʩʪʚ ʠ ʧʨʝʜʤʝʪʦʚ 

ʪʨʫʜʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨʳ. ʕʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʧʨʠ ʜʦʙʳʯʝ ʠ ʜʦʩʪʘʚʢʝ ʅʉʄ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʜʠʥʘʤʠʯʥʦʩʪʴ 
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ʧʨʦʮʝʩʩʦʚ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʩʦʙʳʪʠʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

[1].  

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦʙʳʯʠ ʠ ʜʦʩʪʘʚʢʠ ʅʉʄ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʫʩʣʦʚʳʭ ʢʘʨʴʝʨʦʚ ʠ ʫʩʣʦʚʠʡ ʠʭ ʦʩʚʦʝʥʠʷ, ʦʪʩʫʪʩʪʚʠ-

ʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʳʡ ʦʙʱʝʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ. ɺ ʛʨʘʥʠʮʘʭ ʆʙʩʢʦʛʦ ʠ 

ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʫʩʣʦʚʘʷ ʜʦʙʳʯʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʝʩʢʘ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʚʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ɸʆ. ʄʝʞʦʙʣʘʩʪʥʳʝ ʧʝ-

ʨʝʚʦʟʢʠ ʧʝʩʢʘ ʨʘʟʚʠʪʳ ʩʣʘʙʦ, ʪ.ʢ. ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʸʪ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʱʝʙʥʷ ʚ ʨʝʛʠʦʥʝ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʴʝʨʦʚ ʱʝʙʥʷ ʩʦʩʨʝ-

ʜʦʪʦʯʝʥʦ ʚ ʂʝʤʝʨʦʚʩʢʦʡ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʷʭ, ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ. ʈʝʯ-

ʥʦʡ ʱʝʙʝʥʴ ʧʨʦʠʟʚʦʜʠʪ ʦʜʥʦ ʢʨʫʧʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ï ɸʆ 

çʊʦʤʩʢʘʷ ʩʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷè. ʇʦʪʨʝʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʆʤʩʢʦʡ ʠ ʊʶʤʝʥʩʢʦʡ ʦʙ-

ʣʘʩʪʝʡ, ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʠ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ɸʆ, ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪ-

ʚʝʥʥʦ ʚʥʫʪʨʠʙʘʩʩʝʡʥʦʚʳʤʠ ʧʦʩʪʘʚʢʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ ʠʛʨʘʝʪ ʚʝʩʦʤʫʶ 

ʨʦʣʴ. 

ʇʝʨʚʦʧʨʠʯʠʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʨʳʥʢʦʚ ʜʦʙʳʯʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʉʄ ʷʚʣʷʶʪʩʷ ʚʳ-

ʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ. ʇʦʵʪʦʤʫ ʜʦʙʳʯʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʅʉʄ ʚ ʦʩʥʦʚ-

ʥʦʤ ʧʨʠʫʨʦʯʝʥʳ ʢ ʤʝʩʪʘʤ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ ï ʢʨʫʧʥʳʤ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʮʝʥʪʨʘʤ ï ʅʦ-

ʚʦʩʠʙʠʨʩʢʫ, ʂʝʤʝʨʦʚʦ, ʆʤʩʢʫ, ʊʦʤʩʢʫ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʨʘʡʦʥʘʤ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʝʛʘʟʦ-

ʥʦʩʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʍʄɸʆ ʠ ʗʅɸʆ. 

ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʨʳʥʢʘ ʅʉʄ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʦʚ ʞʠ-

ʣʠʱʥʦʛʦ ʠ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʨʝʛʠʦʥʝ. ʇʨʠ ʵʪʦʤ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʅʉʄ ʪʨʝ-

ʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʤʝʩʪʥʦʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ, ʥʦ ʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʦʩʚʦʝʥʠʠ ʨʘʟʨʘ-

ʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʅʉʄ ʜʦʤʠʥʠʨʫʶʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠʟ-

ʜʝʨʞʢʠ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʠʭ ʩʥʠʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʩʪʘʚʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʅʉʄ ʚʢʣʶʯʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦʙʳʯʫ ʠ ʦʙʦʛʘʱʝʥʠʝ (ʬʨʘʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ, ʜʨʦʙʣʝʥʠʝ, ʩʦʨʪʠʨʦʚʢʘ), ʘ ʪʨʘʥʩʧʦʨʪʥʳʡ ï ʧʦʛʨʫʟʢʫ, ʧʝʨʝʚʦʟʢʫ ʠ ʚʳ-

ʛʨʫʟʢʫ ʥʘ ʧʨʠʯʘʣʘʭ ʩʫʜʦʭʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʣʠʝʥʪʫʨʳ. 

ʇʨʦʙʣʝʤʳ ʩʫʙʲʝʢʪʦʚ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʟʘʥʷʪʳʭ ʚ ʩʬʝʨʝ ʜʦʙʳʯʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʅʉʄ ʚ ʨʝʛʠʦʥʝ:  

ï ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʦʨʘʣʴʥʳʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʧʨʝʜʧʨʠʷʪʠʡ 

(ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʫʨʦʚʥʝ 70-ʭ ʛʛ. ʍʍ ʚʝʢʘ); 

ï ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʦʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʥʝʨʘʮʠʦʥʘʣʴ-

ʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ; 

ï ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʈʫʩʣʦʚʘʷ ʜʦʙʳʯʘ ʅʉʄ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʚ ʪʨʘʥʩʧʦʨʪʥʳʡ. ʕʪʦ ʟʘʢʦʥʯʝʥʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ, ʚʩʝ 

ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʧʦʨʪʘ, ʪ.ʢ. ʚʳʧʦʣʥʷ-

ʶʪʩʷ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʩʠʣʘʤʠ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ, ʩʬʦʨ-

ʤʠʨʦʚʘʥʥʦʛʦ ʥʘ ʙʘʟʝ ʨʝʯʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʜʦʙʳʯʫ ʠ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʫ ʅʉʄ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʚʢʣʶʯʘʝʪ ʢʘʨʴʝʨʳ, ʚʦʜʥʳʝ ʧʫʪʠ, ʩʢʣʘ-

ʜʳ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʦʙʳʯʠ, ʧʝʨʝʚʦʟʢʠ, ʧʝʨʝʛʨʫʟʢʠ, ʦʙʦʛʘʱʝʥʠʷ ʠ ʧʨ., 

ʦʙʲʝʜʠʥʸʥʥʳʝ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʜʦʙʳʯʠ ʅʉʄ ʨʝʯʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩ-

ʧʦʨʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟ-

ʣʠʯʘʪʴʩʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʚʠʜ ʜʦʙʳʚʘʝʤʳʭ ʅʉʄ, ʛʣʫʙʠʥʘ ʚʳʝʤʢʠ, ʤʦʱʥʦʩʪʴ ʧʦʣʝʟʥʦʛʦ 

ʩʣʦʷ, ʫʨʦʚʥʠ ʚʦʜʳ ʚ ʨʫʩʣʝ ʚ ʧʝʨʠʦʜ ʜʦʙʳʯʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ). ʉ ʜʨʫʛʦʡ ï ʜʘʥʥʳʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʧʨʦʮʝʩʩʳ ʟʘʚʠʩʷʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ 

ʧʨʝʜʧʨʠʷʪʠʡ ï ʥʘʣʠʯʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʪʨʫʜʦʚʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʇʊʂ ʧʦ ʜʦʙʳʯʝ ʠ ʜʦʩʪʘʚʢʝ ʅʉʄ ʠʩʩʣʝʜʦʚʘʥʳ 

ʥʘ ʧʨʠʤʝʨʝ ʆʆʆ çʉʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ çʉʠʙʠʨʴè ʠ ɸʆ çʊʦʤʩʢʘʷ ʩʫʜʦʭʦʜʥʘʷ ʢʦʤ-

ʧʘʥʠʷè. ʈʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʦʦʪʥʦ-

ʰʝʥʠʝʤ ʠʪʦʛʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ:  

),...,,,...,,(
121 nii

xxxxxfY
+

= ,  (1) 

ʛʜʝ Y ï ʨʝʘʣʴʥʳʡ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ; 

ix  ï ʦʙʲʸʤʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ ʜʦʙʳʯʠ ʠ ʜʦʩʪʘʚʢʠ ʅʉʄ, ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʦʪʢʨʳʪʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʠ ʠʟʤʝʥʷʶʪʩʷ.  

ʄʦʜʝʣʴ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

Y = f (q, a, y, t, f, r),  (2) 

ʛʜʝ q ï ʮʝʣʠ ʠ ʧʣʘʥʳ;  

a ï ʨʝʩʫʨʩʳ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ;  

y ï ʠʩʧʦʣʥʠʪʝʣʠ;  

t ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʮʝʩʩ;  

f ï ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ;  

r ï ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʧʦ ʜʦʙʳʯʝ ʠ ʜʦʩʪʘʚʢʝ 

ʅʉʄ ʚʳʛʣʷʜʠʪ ʢʘʢ ʧʨʦʮʝʩʩ ʜʚʠʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ 

ʜʦʩʪʘʚʢʫ ʝʸ ʧʦʪʨʝʙʠʪʝʣʷʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʣʘ-

ʛʘʝʪʩʷ ʬʫʥʢʮʠʷ ʚʠʜʘ: 

F= f (X, Y) (3) 

ʛʜʝ X ʠ Y ï ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪ-

ʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ: 

; , (4) 

ʛʜʝ i ʠ j ï ʧʨʠʟʥʘʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ; 

t ï ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʧʦ ʜʦʙʳʯʝ ʠ 

ʜʦʩʪʘʚʢʝ ʅʉʄ ʚʳʩʪʫʧʘʶʪ ʚʦʜʥʳʝ ʧʫʪʠ, ʬʣʦʪ, ʧʨʠʯʘʣʳ ʠ ʧʨʠʯʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʪʝʭʥʠʢʘ ʜʣʷ ʜʦʙʳʯʠ, ʦʙʦʛʘʱʝʥʠʷ, ʩʦʨʪʠʨʦʚʢʠ ʠ ʧʝʨʝʛʨʫʟʢʠ, ʩʢʣʘʜʳ ʠ ʜʨʫʛʠʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʨʝʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ï ʵʪʦ ʩʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʟʘ 

ʩʯʸʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʝʸ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ʉ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ï ʈʇʊʂ ʧʦ ʜʦʙʳʯʝ 

ʠ ʜʦʩʪʘʚʢʝ ʅʉʄ ï ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʧʦʜʩʠʩʪʝʤ. ʆʧʨʝʜʝʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ ʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʚʥʫʪʨʝʥʥʠʝ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʝ ʩʚʷʟʠ (ʨʠʩ. 1).  

{ })(txX i= { })(tyY j=



ɽ.ʉ. ɾʝʥʜʘʨʝʚʘ 
ʈʝʯʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʣʝʢʩʳ  
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ  

ʠ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʛʦ ʵʣʝʤʝʥʪʦʚ 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦʙʳʯʠ ʠ ʜʦʩʪʘʚʢʠ ʅʉʄ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʧʨʝʜʤʝʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ï çʤʝʪʦʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷè.  

ʉʠʩʪʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ ʦʧʪʠʤʠʟʘʮʠ-

ʦʥʥʳʭ ʟʘʜʘʯ. ʆʧʨʝʜʝʣʸʥ ʠʭ ʧʝʨʝʯʝʥʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʵʪʘʧʥʦʛʦ ʨʝʰʝʥʠʷ ʚ 

ʚʠʜʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʠʢʣʦʚ (ʨʠʩ. 2). ʇʨʠ ʟʘʚʝʨʰʝʥʠʠ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʈʇʊʂ. ɽʩʣʠ ʦʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘ, ʪʦ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʳʡ 

ʮʠʢʣ ʠ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʧʦʚʪʦʨʷʝʪʩʷ. ʇʨʦʮʝʜʫʨʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝ-

ʰʝʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʧʨʠʛʦʜʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʠʩʪʝʤʘ ʧʨʠʟʥʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ. 

 

 

ʈʠʩ. 2. ʃʦʛʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʜʦʙʳʯʝ ʠ ʜʦʩʪʘʚʢʝ ʅʉʄ 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʜʦʙʳʯʠ ʠ ʜʦʩʪʘʚʢʠ ʅʉʄ ʦʩʥʦʚʘʥʦ ʥʘ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʠʩʢ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (ʨʠʩ. 3). ɺ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ: 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

 

 167 

ï ʟʘʢʨʝʧʣʝʥʠʝ ʧʫʥʢʪʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʅʉʄ ʟʘ ʧʫʥʢʪʘʤʠ ʜʦʙʳʯʠ; 

ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʦʙʳʯʠ ʠ ʧʝʨʝʛʨʫʟʢʠ ʧʦ ʫʯʘʩʪʢʘʤ ʨʘʙʦʪʳ; 

ï ʦʧʪʠʤʠʟʘʮʠʷ ʧʣʘʥʘ ʨʘʩʩʪʘʥʦʚʢʠ ʬʣʦʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʝʨʝʚʦʟʦʢ ʠ ʫʯʘʩʪʢʘʤ 

ʨʘʙʦʪʳ. 

 

 

ʈʠʩ. 3. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ  

ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʩʪʘʚʝ ʈʇʊʂ 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪ ʧʦʢʘʟʘʪʝʣʴ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦ 

ʚʩʝʤ ʵʪʘʧʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʝʷʚʥʳʭ ʠʟʜʝʨʞʝʢ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʝʜʧʦʯʪʝʥʠʝ ʝʤʫ ʦʪʜʘʥʦ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʙʣʘʜʘʝʪ 

ʩʚʦʡʩʪʚʦʤ ʘʜʜʠʪʠʚʥʦʩʪʠ, ʠ ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʦ 

ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ ʦʪʨʘʩʣʝʚʳʤ ʤʝʪʦʜʠʢʘʤ: 

100365Ö

ÖÖ
++++=

ʥʜʛʨ

ʭʨʧʩʧʤʬ

ɽtʎ
sssss , ʨʫʙ./ʪ.  (5) 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩ-

ʯʝʪʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʝʪʦʜʦʤ ʵʣʝʤʝʥʪʥʳʭ ʩʪʘʚʦʢ [2]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʮʝʩʩ ʜʦʙʳʯʠ ʠ ʜʦʩʪʘʚʢʠ ʅʉʄ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʜʦʙʳʯʠ ʠ ʧʦʛʨʫʟʢʠ ʚ ʩʫʜʥʦ ʜʦ ʤʦʤʝʥʪʘ ʚʳʛʨʫʟʢʠ ʝʛʦ ʚ 

ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ (ʧʝʨʝʚʘʣʢʠ), ʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʧʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ 

ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ ʵʪʘʧʦʚ:  

ï ʜʦʙʳʯʘ ʅʉʄ ʠʟ ʦʙʚʦʜʥʝʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʣʘʚʫʯʠʤʠ ʧʝʨʝʛʨʫʟʦʯʥʳʤʠ ʤʘ-

ʰʠʥʘʤʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʦʛʨʫʟʢʦʡ ʠʭ ʚ ʩʫʜʥʦ; 

ï ʧʝʨʝʚʦʟʢʘ ʅʉʄ ʦʪ ʤʝʩʪʘ ʜʦʙʳʯʠ ʢ ʤʝʩʪʫ ʚʳʛʨʫʟʢʠ;  

ï ʚʳʛʨʫʟʢʘ ʅʉʄ ʠʟ ʩʫʜʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʤʝʭʘʥʠʟʘʮʠʝʡ ʚ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ; 

ï ʭʨʘʥʝʥʠʝ ʥʘ ʩʢʣʘʜʝ; 

ï ʦʪʛʨʫʟʢʘ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʠʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

ʅʘ ʧʷʪʦʤ ʵʪʘʧʝ ʘʣʛʦʨʠʪʤʘ (ʨʠʩ. 3) ʜʣʷ ʆʆʆ çʉʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ çʉʠʙʠʨʴè 

ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ [3] ʜʦʩʪʘʚʢʠ ʅʉʄ, ʧʨʠʚʝʜʸʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʤʝʪʦʜʠʢʝ ʨʘʩʯʸʪʘ ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʦ ʩʦʛʣʘʩʦʚʘʥʠʝ ʨʘʙʦʪʳ ʬʣʦʪʘ ʠ ʧʝʨʝʛʨʫʟʦʯʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʚʳʙʦʨ ʬʦʨʤʳ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʬʣʦʪʘ. 



ɽ.ʉ. ɾʝʥʜʘʨʝʚʘ 
ʈʝʯʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʣʝʢʩʳ  
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ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʇʊʂ ʥʘ ʜʦʙʳʯʝ ʠ ʜʦʩʪʘʚʢʝ 

ʅʉʄ ʦʧʨʝʜʝʣʝʥʘ ʩ ʫʯʝʪʦʤ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʨʳʥʦʯʥʳʭ 

ʬʘʢʪʦʨʦʚ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ï ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʛʣʫʙʠʥ ʩʫʜʦʚʦʛʦ 

ʭʦʜʘ, ʚʪʦʨʦʡ ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʩʧʨʦʩʘ ʥʘ ʅʉʄ ʠ ʛʨʫʟʦʚʳʭ ʧʦʪʦʢʦʚ, ʪʨʝʪʠʡ ï ʧʦʚʳʰʝ-

ʥʠʝ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ (ɻʉʄ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ). 

ɺʝʣʠʯʠʥʘ ʨʠʩʢʘ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʧʨʦʩʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦʢʘʟʘʪʝʣʝʤ ʜʦʭʦʜʦʚ. ʆʥʠ 

ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʠʪʫʘʮʠʷʭ ʥʘ ʨʳʥʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʧʦ ʜʦʩʪʘʚ-

ʢʝ ʅʉʄ. ɼʚʘ ʦʩʪʘʣʴʥʳʭ ʬʘʢʪʦʨʘ ʨʠʩʢʘ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʫʤʤʘʨʥʳʭ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦ-

ʩʠʪʝʣʠ ʠ ʧʦʪʝʨʠ ʧʨʦʚʦʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʬʣʦʪʘ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʟʘʛʨʫʟʢʠ ʩʫʜʦʚ 

ʧʦ ʦʩʘʜʢʝ. 

ʊʘʙʣʠʮʘ 1 

ʇʨʦʝʢʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ 

 ʥʘ ʜʦʙʳʯʝ ʠ ʜʦʩʪʘʚʢʝ ʅʉʄ 

ʄʘʨʰʨʫʪ 

ʧʝʨʝʚʦʟʦʢ 

ʈʘʩ-

ʪʦ̫-

ʥʠʝ, 

ʢʤ 

ʄʘʩʩʘ 

ʧʝʨʝ-

ʚʦʟʦʢ, 

ʪʳʩ. ʪ 

ʊʠʧ  

ʩʦʩʪʘʚʘ 

ʉʫʜʦ-

ʧʦʪʦʢ, 

ʩʦʩʪ. 

ʂʨʫ-

ʛʦʚʦʡ 

ʨʝʡʩ, 

ʯʘʩ 

ʈʘʙʦ-

ʯʠʡ 

ʧʝʨʠʦʜ, 

ʩʫʪ 

ɺʦʟʤʦʞ-

ʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ 

ʨʝʡʩʦʚ, 

ʝʜ. 

ʇʦʪʨʝʙ-

ʥʦʩʪʴ ʚʦ 

ʬʣʦʪʝ, 

ʩʦʩʪ. 

ʊʝʭʥʠʯʝ-

ʩʢʠʝ ʩʨʝʜ-

ʩʪʚʘ ʜʦʙʳ-

ʯʠ, ʚʳ-

ʛʨʫʟʢʠ 

ʆʨʩʢʦʝ ï 

ʉʊʕʃʉ 

38 90 1741+ʈ56* 47 17 25 36 1,31 ɿʝʤʣʝʩʦʩ 

ʂʇʃ-16 

ʆʨʩʢʦʝ ï 

ʉʠʙʪʨʘʥʩ-

ʩʪʨʦʡ 

45 100 1741+ʈ56* 52 19 25 32 1,63 ɿʝʤʣʝʩʦʩ 

ʂʇʃ-16 

ʆʨʩʢʦʝ ï 

ʃɻʈ 

38 120 1741+ʈ56* 62 16 25 38 1,63 ɿʝʤʣʝʩʦʩ 

ʇʂ çɸʣʴ-

ʙʘʪʨʦʩè 

ʆʨʩʢʦʝ ï 

ɿɾɹʀ-42 

61 70 1741+ʈ56* 36 21 25 29 1,24 ɿʝʤʣʝʩʦʩ 

ʂʇʃ-16 

ʉʝʨʛʝʝʚʩʢʦʝ 

ï ʃɻʈ 

63 300 1741+ʈ56* 154 20 20 24 6,42 ɿʝʤʣʝʩʦʩ 

ʇʂ çɸʣʴ-

ʙʘʪʨʦʩè 

ʦ-ʚ ʇʝʩʯʘ-

ʥʳʡ ï ʂʨʘʩ-

ʥʳʡ ʗʨ 

6 200 ʈ33ɹ+ʈ56 93 22 93 102 1,10 ʂʇʃ-16 

ʂʇʃ-16 

ʦ-ʚ ʇʝʩʯʘ-

ʥʳʡ ï 

ɿɾɹʀ-1 

55 80 ʈ33ɹ+ʈ56 38 31 93 72 0,53 ʂʇʃ-16 

ʂʇʃ-16 

ʦ-ʚ ʇʝʩʯʘ-

ʥʳʡ ï ʇʝʩ-

ʢʦʙʘʟʘ ɼʕʋ 

ˉ1 

32 100 ʈ33ɹ+ʈ56 47 27 93 83 0,57 ʂʇʃ-16 

ʂʇʃ-16 

ʦ-ʚ ʇʝʩʯʘ-

ʥʳʡ ï 

ɿɾɹʀ-42 

55 10 ʈ33ɹ+ʈ56 5 31 93 72 0,07 ʂʇʃ-16 

ʂʇʃ-16 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʈʇʊʂ ʠ ʦʨʛʘʥʠʟʘʮʠʠ  

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʤʣʥ ʨʫʙ. 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʚʝʨʦ-

ʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʡ  

ʄʘʪʝʤʘ-

ʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ 

ʈʠʩʢ, di 

0,45 0,33 0,22 

1. ʀʟʤʝʥʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʅʉʄ  181,9 214 235,4 204,00 16,03 

2. ʈʦʩʪ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ 144,86 141,61 151,35 145,20 1,35 

3. ʀʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥ ʩʫʜʦʚʦʛʦ 

ʭʦʜʘ 

145,2 180 128,72 153,06 19,94 

ʊʘʙʣʠʮʘ 3 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩ ʫʯʸʪʦʤ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ 

ɹʝʟ ʫʯʸʪʘ 

ʚʣʠʷʥʠʷ 

ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ 

ʉ ʫʯʸʪʦʤ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ 

ʉ ʫʯʸʪʦʤ 

ʚʣʠʷʥʠʷ 

ʚʩʝʭ ʬʘʢʪʦ-

ʨʦʚ ʨʠʩʢʘ 
ʢʦʣʝʙʘʥʠʝ 

ʩʧʨʦʩʘ 

ʧʦʚʳʰʝʥʠʝ 

ʮʝʥ ʥʘ ɻʉʄ 

ʢʦʣʝʙʘʥʠʝ 

ʛʣʫʙʠʥ 

ɼʦʭʦʜʳ, ʤʣʥ. ʨʫʙ. 204,00 188,0 204 204 188 

ʈʘʩʭʦʜʳ, ʤʣʥ. ʨʫʙ. 141,61 131,88 146,55 172,84 174,19 

ʇʨʠʙʳʣʴ, ʤʣʥ. ʨʫʙ. 62,33 56,12 57,45 31,16 23,54 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʦ 

ʠʟʜʝʨʞʢʘʤ, % 

44,0 42,6 39,2 18,0 14,3 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʦʚ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʚʝʣʠʯʠʥʘ ʨʠʩʢʘ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʈʇʊʂ ʥʘ ʜʦʙʳʯʝ ʠ ʜʦʩʪʘʚʢʝ ʅʉʄ ʚ ʆʆʆ 

çʉʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ çʉʠʙʠʨʴè ʩʦʩʪʘʚʣʷʝʪ ʧʦʪʝʨʠ ʜʦʭʦʜʦʚ ʚ ʨʘʟʤʝʨʝ 16,0 ʤʣʥ ʨʫʙ. 

ʠ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ 21,4 ʤʣʥ ʨʫʙ.  

ʀʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʇʊʂ ʚʳʨʘ-

ʞʝʥʘ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʦ ʠʟʜʝʨʞʢʘʤ ʠ ʦʪʨʘʞʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. ɺ ʠʜʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 44,0%, ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʩʧʨʦʩʘ ʥʘ 15ï42,6%, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʦʪ 5 ʜʦ 15ï39,2%, ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʛʣʫʙʠʥʳ ʩʫʜʦʚʦʛʦ ʭʦʜʘ ʥʘ 15ï18,0%. ʇʨʠ ʫʯʝʪʝ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢ-

ʪʦʨʦʚ ʨʠʩʢʘ ʧʦʢʘʟʘʪʝʣʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 14,3%. 
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Key words: river transport, transport infrastructure, non-metallic building materials, min-

ing, production and transport complex. 

 

The article describes a comprehensive assessment of the economic efficiency of the produc-

tion and transport processes in the complex for extraction and delivery of non-metallic build-

ing materials to consumers. The risk factors and specifics of economic activity of enterprises 

were taken into account. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 06.10.2016 ʛ. 

 

 

 

ʋɼʂ 656.921.2 

 
ɺ.ɺ. ʂʦʞʫʭʘʨʴ, ʜ.ʪ.ʥ., ʧʨʦʬ., ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʊ.ʉ. ʉʝʨʛʝʝʚʘ, ʢ.ʪ.ʥ., ʜʦʮ., ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʅ.ʀ. ɺʦʣʢʦʚʘ, ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɸ.ɺ. ʇʘʥʠʯʝʚ, ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʇʆʉʊɸʅʆɺʂɸ ʇʈʆɹʃɽʄ ʊʈɸʅʉʇʆʈʊʅʆɻʆ 

ʆɹʉʃʋɾʀɺɸʅʀʗ ʈɽɻʀʆʅʆɺ ɼɸʃʔʅɽɻʆ ɺʆʉʊʆʂɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ (ɼʌʆ), ʢʦʤʧʣʝʢʩʥʘʷ ʵʢʦʥʦʤʠ-

ʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʂʕʄʄ), ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʛʝʦʛʨʘʬʠʷ, 

ʨʝʩʫʨʩʥʘʷ ʢʘʨʪʘ, ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʙʘʣʘʥʩ, ʨʘʟʚʠʪʠʝ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ 

ʩʠʣʳ, ʧʨʦʙʣʝʤʳ, ʧʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʤʦʜʝʣʠ. 

 

ʀʟʣʦʞʝʥʳ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ɼʌʆ. ɺʳʧʦʣʥʝʥʘ ʧʦʩʪʘʥʦʚʢʘ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʧʘʨʘʤʝʪʨʦʚ ʂʕʄʄ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʛʝʦʛʨʘʬʠʷ, ʨʝʩʫʨʩʥʘʷ ʢʘʨʪʘ, ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʙʘʣʘʥʩ. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ 

ʨʘʩʯʝʪʘ ʧʦʣʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ ʜʣʷ ʨʝʰʝʥʠʷ ʂʕʄʄ.  

 

ʈʝʘʣʠʟʘʮʠʷ ʂʕʄʄ ï ʵʪʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʩʭʝʤʘ ʟʘʚʦʟʘ ʨʘʟʣʠʯʥʳʭ ʛʨʫʟʦʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʦʚʘʨʦʚ ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ. 

ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ï ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ï ʵʪʦ 9 ʨʝʛʠʦʥʦʚ: ʈʝʩ-

ʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ); ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʦʪ ʈʉ(ʗ) ï ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʏʫʢʦʪʩʢʠʡ 

ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ, ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ, ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ, ʉʘʭʘʣʠʥ; ʥʘ ʶʛ ʦʪ ʈʉ(ʗ) ï 

ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ, ɽʚʨʝʡʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ ʦʙʣʘʩʪʴ, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ. ʇʣʦʱʘʜʴ 6163,3 

ʪʳʩ. ʢʚ.ʢʤ. (36% ʪʝʨʨʠʪʦʨʠʠ ʈʌ). ʀʟ ʥʠʭ ʈʉ(ʗ) 3103,2 ʪʳʩ.ʢʚ.ʢʤ. ʅʘʩʝʣʝʥʠʝ 6,2 ʤʣʥ 

ʯʝʣ. ʞʠʪʝʣʝʡ ʈʦʩʩʠʠ (4,4 %). ʀʟ ʥʠʭ ʞʠʪʝʣʠ ʈʉ(ʗ) ï ʦʢʦʣʦ 1 ʤʣʥ ʯʝʣ. 

ɼʦʙʳʯʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʘʣʤʘʟʦʚ ʠ ʦʣʦʚʘ ï 80%, ʧʦʯʪʠ ʚʩʝ ʚ ʈʉ(ʗ). 

50% ʟʦʣʦʪʘ ï ʢʘʢ ʤʠʥʠʤʫʤ ʧʦʣʦʚʠʥʘ ʚ ʈʉ(ʗ). 40% ʨʳʙʳ ʚ ɼʌʆ, ʚ ʈʉ(ʗ) ʥʦʣʴ, ʥʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʚʳʚʦʟ. 

ʉʨʝʜʥʷʷ ʟʘʨʧʣʘʪʘ ʚ ɼʌʆ ï 42 ʪʳʩ. ʨʫʙ. ʠ ʵʪʦ ʙʣʘʛʦʜʘʨʷ ʨʘʡʦʥʥʳʤ ʠ ʩʝʚʝʨʥʳʤ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘʤ. ʎʝʥʳ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ ʥʘ 25% ʚʳʰʝ ʩʨʝʜʥʠʭ ʧʦ ʈʦʩʩʠʠ (ʚ 

ʈʉ(ʗ) ï ʥʘ 50% ʠʟ-ʟʘ ʩʭʝʤʳ ʟʘʚʦʟʘ ʛʨʫʟʦʚ ʩʝʡʯʘʩ). ʕʪʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʘʚʪʦʟʠʤʥʠʢʠ, 

ʘʚʠʘʮʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʜʘʥʥʳʤʠ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʠʥʬʦʨʤʦʛʨʘʤʤʘ ʄʘʨʠʠ 

ʂʣʝʤʝʥʪʴʝʚʦʡ ɸʠʌ ˉ 2, 2016 ʛ.). 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ɼʌʆ ï ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʵʪʦ ʚʝʯʥʘʷ ʧʨʦʙʣʝʤʘ 

ʨʘʟʚʠʪʠʷ ʉʠʙʠʨʠ, ʘ ʟʥʘʯʠʪ ʠ ʈʦʩʩʠʠ. ʕʪʦ ʩʪʦʠʤʦʩʪʥʘʷ ʦʮʝʥʢʘ ʩʫʤʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʬʦʥʜʦʚ ʚʩʝʭ ʦʪʨʘʩʣʝʡ: ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ, ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʪʨʘʥʩʧʦʨʪ. ʅʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʘʭ ʤʠʨʦʚʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩ-

ʢʦʛʦ ʧʨʦʛʨʝʩʩʘ (ʅʊʇ), ʘ ʪʘʢʞʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ (ʬʠʟʠʯʝʩʢʠʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ), 

ʪʘʢʞʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʘʭ ʅʊʇ ʠʭ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʙʫʯʝʥʠʷ. ʇʨʦʙʣʝʤʳ ʩʚʦʜʷʪʩʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʙʘʣʘʥʩʠʨʦʚʢʝ ʥʘʣʠʯʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʘʭ ʬʠʟʠ-

ʯʝʩʢʠʭ ʠ ʦʩʦʙʝʥʥʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʦ ʨʝʛʠʦʥʘʤ ʩʪʨʘʥʳ. ɼʠʩʧʨʦʧʦʨʮʠʷ ʠʟʚʝʩʪʥʘ ï 

ʠʟʙʳʪʦʢ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʠ ʦʩʪʨʳʡ ʜʝʬʠʮʠʪ ʚ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʏʝʤ 

ʚʳʰʝ ʪʝʤʧʳ ʨʦʩʪʘ ʅʊʇ, ʪʝʤ ʦʩʪʨʝʝ ʧʨʦʙʣʝʤʳ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʪʨʫʜʘ (ʆʇʌ) ʨʘʥʝʝ ʨʝʰʘʣʦʩʴ ʠ ʯʘʱʝ ʚʩʝʛʦ ʨʝʰʘʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ 

ʧʝʨʝʜʠʩʣʦʢʘʮʠʝʡ ʆʇʌ ʠʟ ɽʚʨʦʧʳ ʢʘʢ ʟʘʨʫʙʝʞʥʦʡ, ʪʘʢ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ. ʉʦʟʜʘʥʠʝ ʠʭ 

ʥʘ ʤʝʩʪʝ ʧʦʪʨʝʙʣʝʥʠʷ ï ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʪʨʫ-

ʜʦʚʳʭ ʨʝʩʫʨʩʘʭ ʥʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʀʥʪʝʛʨʠʨʫʷ ʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʘʪʴ ʧʦ ʚʩʝʤ ʠʭ ʧʘʨʘʤʝʪʨʘʤ. ʀʥʩʪʨʫʤʝʥʪʦʤ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʧʦ-

ʩʪʘʥʦʚʢʘ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ (ʂʕʄʄ) ʦʙʦʩʥʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʪʠʭ ʨʝʛʠʦʥʦʚ [1]. 

ʆʩʥʦʚʦʡ ʧʦʩʪʘʥʦʚʢʠ ʪʘʢʠʭ ʂʕʄʄ ʜʦʣʞʥʳ ʙʳʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ï ʪʨʘʥʩʧʦʨʪʥʘʷ ʛʝʦʛʨʘʬʠʷ ʨʝʛʠʦʥʘ. ɺʩʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʫʪʠ ʨʝʛʠʦʥʘ: ʚʦʜʥʳʝ, ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʳʝ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ (ʬʝʜʝʨʘʣʴʥʳʝ, ʤʝʩʪʥʳʝ, ʘʚʪʦʟʠʤʥʠʢʠ), ʘʚʠʘʮʠʦʥʥʳʝ; 

ï ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠ ʨʝʩʫʨʩʥʘʷ ʢʘʨʪʘ ʨʝʛʠʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʨʘʟʤʝʱʝʥʠʝ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ. ɺʩʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʦʙʲʝʢʪʳ ʜʦʙʳ-

ʚʘʶʱʝʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺʩʝ ʵʪʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚʠʜʘʤ ʨʝʩʫʨ-

ʩʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʤʦʱʥʦʩʪʷʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʠʭ ʪʝʭʥʠʢʦ-

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ; 

ï ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʨʝʛʠʦʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ ʧʦ ʚʩʝʤ ʪʦʚʘ-

ʨʘʤ-ʛʨʫʟʘʤ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʠ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʠʤʳʭ ʠ ʧʦʪʨʝʙʣʷʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ ʪʦʚʘʨʦʚ. ʄʘʩʩʦʚʳʝ ʧʨʦʠʟʚʦʜʠʤʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ: ʟʦʣʦʪʦ, ʘʣʤʘʟʳ, 

ʦʣʦʚʦ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʤʝʪʘʣʣʳ, ʛʘʟ, ʥʝʬʪʴ, ʣʝʩ, ʫʛʦʣʴ, ʤʝʩʪʥʳʝ ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ, 

ʩʝʣʴʭʦʟʧʨʦʜʫʢʪʳ ʠ ʪ.ʜ. ʇʦʪʨʝʙʣʷʝʤʳʝ ʤʘʩʩʦʚʳʝ: ʨʘʟʣʠʯʥʳʡ ʤʝʪʘʣʣ, ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ 

ʨʘʟʣʠʯʥʳʝ, ʪʦʧʣʠʚʦ (ʜʠʟʝʣʴʥʦʝ, ʙʝʥʟʠʥʳ). ɻʨʫʟʳ-ʪʦʚʘʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩ-

ʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʦʚʘʨʳ ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʪʦʚʘʨʳ ʠ ʪ.ʜ. ɹʘʣʘʥʩ ʚʚʦʟʠʤʦʛʦ ʠ ʚʳʚʦʟʠʤʦʛʦ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ ʠ ʦʙʲʝʤʫ ʛʨʫʟʘ, ʪ.ʝ. 

ʨʘʟʥʠʮʘ. ʕʪʦ ʠ ʝʩʪʴ ʛʨʫʟʦʧʦʪʦʢʠ ʥʘ ʚʚʦʟ ʠ ʚʳʚʦʟ. 

ʆʙʲʝʜʠʥʷʷ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʦʣʫʯʘʝʤ ʧʦʩʪʘʥʦʚʢʫ 

ʂʕʄʄ, ʪ.ʝ. ʤʫʣʴʪʠʤʦʜʘʣʴʥʫʶ ʩʭʝʤʫ ʟʘʚʦʟʘ ʛʨʫʟʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʨʝʛʠʦʥ [7]. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʣʫʯʘʝʤ ʧʫʥʢʪʳ ʧʝʨʝʚʘʣʢʠ ʨʘʟʣʠʯʥʳʭ ʨʦʜʦʚ ʛʨʫʟʦʚ ʩ ʦʜʥʦʛʦ 

ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʜʨʫʛʦʡ, ʘ ʪʘʢʞʝ ʧʫʥʢʪʳ ʜʝʧʦʥʘʮʠʠ ʛʨʫʟʦʚ ʧʨʠ ʟʘʚʦʟʝ ʥʘ ʩʝʚʝʨʥʳʝ 

ʨʝʢʠ ʆʣʝʥʝʢ, ɸʥʘʙʘʨ, ʗʥʘ, ʀʥʜʠʛʠʨʢʘ, ʂʦʣʳʤʘ. ʕʪʦ ʦʙʦʙʱʝʥʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʘʯʘ 

ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʭʦʨʦʰʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪʘʥʥʘʷ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘ-

ʣʠʟʘʮʠʷ ʪʘʢʦʡ ʂʕʄʄ ʚʦʟʤʦʞʥʘ ʚ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ ï ʪʝʢʫʱʝʝ ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʧʣʘʥʠʨʦʚʘ-

ʥʠʝ; ʧʷʪʠʣʝʪʥʝʝ ʧʣʘʥʠʨʦʚʘʥʠʝ; ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 3 ʠ ʙʦʣʝʝ ʧʷʪʠʣʝʪʦʢ. ʂʘʞ-

ʜʳʡ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʪʣʠʯʘʝʪʩʷ ʛʣʫʙʠʥʦʡ, ʩʪʝʧʝʥʴʶ ʧʨʦʨʘʙʦʪʢʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʠ ʚʨʝʤʝʥʝʤ ʨʝʘʣʠʟʘʮʠʠ. ʇʷʪʠʣʝʪʥʝʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʝʙʫʶʪ 

ʙʦʣʴʰʝʡ ʛʣʫʙʠʥʳ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʨʘʙʦʪʢʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ 

ʂʕʄʄ [2ï4]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʦʪʝʨʷʣʦ ʩʤʳʩʣ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ 

ʩʫʙʲʝʢʪʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ ʂʕʄʄ. ɼʦ ʨʘʟʜʝʣʝʥʠʷ ʃʆʈʇ (ʃʝʥ-

ʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʨʝʯʥʦʛʦ ʧʘʨʦʭʦʜʩʪʚʘ) ʚ 1993 ʛ. ʥʘ ɺʝʨʭʥʝ-ʃʝʥʩʢʦʝ ʠ ʧʘʨʦʭʦʜ-

ʩʪʚʦ ʚ ʨʘʤʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʈʉ(ʗ), ʩʦʭʨʘʥʠʚʰʝʛʦ ʘʙʙʨʝʚʠʘʪʫʨʫ ʃʆʈʇ. ɸʥʘʣʦʛʠʯʥʘʷ 

ʟʘʜʘʯʘ ʨʝʰʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʩʪʘʨʦʛʦ ʃʆʈʇ ʚ 1986ï1988 ʛ. ʃʆʈʇ ʦʨʛʘʥʠʟʦʚʳʚʘʣʩʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʚʦʟʘ ʛʨʫʟʦʚ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʉʉʉʈ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ʇʝʨʝʚʦʟʢʠ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʦʩʦʙʳʤ ʢʦʥʪʨʦʣʝʤ ɻʦʩ-

ʩʥʘʙʘ, ʉʦʚʤʠʥʘ ʉʉʉʈ ʠ ʈʉʌʉʈ, ʘʧʧʘʨʘʪʘ ʛʦʩʧʘʨʪʢʦʥʪʨʦʣʷ. ʂ 1993 ʛ. ʤʘʪʝʨʠʘʣʴʥʦ-



ɺ.ɺ. ʂʦʞʫʭʘʨʴ, ʊ.ʉ. ʉʝʨʛʝʝʚʘ, ʅ.ʀ. ɺʦʣʢʦʚʘ, ɸ.ɺ. ʇʘʥʠʯʝʚ 
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ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʟʘʚʦʟʘ ʛʨʫʟʦʚ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʩʪʨʘʥʳ ʙʳʣʘ ʤʦʱʥʦʡ ʠ ʤʦʱʥʦ ʨʘʟʚʠ-

ʚʘʣʘʩʴ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɹɸʄʘ ʠ ɸʗʄʘ. ʋʩʪʴ-ʂʫʪ, ʧʦʨʪ ʆʩʝʪʨʦʚʦ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ 

ʩʪʘʥʮʠʷ ʃʝʥʘ ʥʘʯʘʣʦ ɹɸʄʘ. ʇʦʨʪ ʆʩʝʪʨʦʚʦ ʢʨʫʧʥʝʡʰʠʡ ʚ ʤʠʨʝ ʨʝʯʥʦʡ ʧʦʨʪ, ʚ ʪʦ ʚʨʝ-

ʤʷ ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɻʨʫʟʦʦʙʦ-

ʨʦʪ ʜʦʩʪʠʛʘʣ ʙʦʣʝʝ 5 ʤʣʥ.ʪʦʥʥ ʛʨʫʟʦʚ. ʀʟ ʥʠʭ ʧʦʣʦʚʠʥʘ ʥʝʬʪʝʥʘʣʠʚ, ʧʦʣʦʚʠʥʘ ʛʝʥʛʨʫʟʳ. 

ʌʣʦʪ ʃʆʈʇ ʩʦʩʪʦʷʣ ʠʟ ʙʦʣʝʝ 1500 ʩʫʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪ.ʯ. ʩʫʜʦʚ ʩ ʚʳʭʦʜʦʤ 

ʚ ɸʨʢʪʠʢʫ. ʉʫʜʘ ʪʠʧʘ ʉʠʙʠʨʩʢʠʡ 2-ʭ ʧʨʦʝʢʪʦʚ ʧʦʩʪʨʦʝʥʳ ʚ ʌʠʥʣʷʥʜʠʠ ʜʣʷ ʃʆʈʇ. ʉʫʜʘ 

ʪʠʧʘ ʃʝʥʝ-ʅʝʬʪʴ 2-ʭ ʧʨʦʝʢʪʦʚ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʜʣʷ ʧʝʨʝʚʦʟʦʢ ʥʝʬʪʝʛʨʫʟʦʚ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ʃʝʥʘ. ʆʥʠ ʩʪʨʦʠʣʠʩʴ ʟʘ ʨʫʙʝʞʦʤ ʠ ʥʘ ʃʝʥʝ. ʇʦʩʣʝ ʧʨʠʚʘʪʠʟʘʮʠʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚ ʈʦʩʩʠʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʃʝʥʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʦʪʥʠ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤ-

ʧʘʥʠʡ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʢʦʪʦʨʳʭ ʧʦʣʥʦʩʪʴʶ ʠʟʥʦʰʝʥʘ, ʘ ʠʩʪʦʯʥʠʢʦʚ 

ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʬʣʦʪʘ ʥʝʪ. ɹʦʣʴʰʫʶ ʜʦʣʶ ʚ ʟʘʚʦʟʝ ʛʨʫʟʦʚ ʚ ʨʝʩʧʫʙʣʠʢʫ ʚʳ-

ʧʦʣʥʷʝʪ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʠ ʘʚʠʘʮʠʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʚʨʝʤʝʥʥʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʩʪʨʘʥʝ ʪʨʝʙʫʝʪ ʫʩʠ-

ʣʝʥʠʷ ʬʫʥʢʮʠʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟ-

ʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʩʪʨʘʥʳ ʩ ʫʯʝʪʦʤ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʉʫʙʲʝʢʪʦʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʵʪʠ ʬʫʥʢʮʠʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘ-

ʥʠʠ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʷʚʣʷʶʱʠʝʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ, ʪ.ʝ. 

51% ʘʢʮʠʡ ʜʦʣʞʝʥ ʧʨʠʥʘʜʣʝʞʘʪʴ ʛʦʩʫʜʘʨʩʪʚʫ, ʯʪʦ ʠ ʧʦʟʚʦʣʠʪ ʫʯʠʪʳʚʘʪʴ ʠʥʪʝʨʝʩʳ 

ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʨʝʛʠʦʥʘ. ʊʘʢʠʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʦʟʜʘʥʳ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ɼʌʆ ʩʠʣʘʤʠ ʧʨʘʚʠʪʝʣʴʩʪʚ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʧʫʪʝʤ ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʩ ʧʦʣʥʳʤ ʠʭ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʦʡ (ʧʨʝʬʝʨʝʥʮʠʠ, ʩʫʙ-

ʩʠʜʠʠ, ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʪ.ʜ.). 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʨʝʘʣʠʟʫʶʱʝʤʫ ʂʕʄʄ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʝ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʨʘʩʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʪʨʠʮʳ ʤʦʜʝʣʠ 

ʠ ʨʝʘʣʠʟʘʮʠʷ ʩʘʤʦʡ ʤʦʜʝʣʠ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʩʦʧʦʩʪʘʚʠʤʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʅʝ ʢʨʠʪʠ-

ʢʫʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʨʠʬʦʚ ʠ ʮʝʥ ʥʘ ʫʩʣʫʛʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʈʦʩʩʠʠ ʠ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʦʪʤʝʯʘʝʤ ʠʭ ʥʝʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʂʕʄʄ. 

ʊʦʣʴʢʦ ʜʣʷ ʮʝʣʝʡ ʂʕʄʄ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʤʝʪʦʜʠʢʫ ʢʘʣʴʢʫʣʷʮʠʠ ʧʦʣʥʳʭ 

ʩʦʧʦʩʪʘʚʠʤʳʭ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʚʦʟʢʠ ʥʘ ʢʘʞʜʦʤ ʚʠʜʝ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʧʫʪʠ ʠ ʚʩʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʨʝ-

ʰʝʥʠʠ ʂʕʄʄ ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʳʭ ʩʠʣ ʨʝʛʠʦʥʦʚ ɼʌʆ. [5, 6, 8, 9]. 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

 

 173 

ʧʦʩʦʙʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ï ʅ. ʅʦʚʛʦʨʦʜ: ʀʟʜ-ʚʦ 

ʌɻʆʋ ɺʇʆ ɺɻɸɺʊ, 2007. 

[8] ɺʘʨʯʘʢ ʇ.ɺ., ʂʦʞʫʭʘʨʴ ɺ.ʀ., ʉʝʨʛʝʝʚʘ ʊ.ʉ. ʇʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʨʝʰʘʪʴ // ʄʘʪʝʨʠʘʣʳ 

ʄʝʞʜ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʠʢʘʩʧʠʡʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘè. ʀʟʜʘʪʝʣʴ çʂʘʩʧʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʬʣʦʪʘè ï 

ʬʠʣʠʘʣ ʌɹʆʋ çɺɻɸɺʊè. 2012. 

[9] ɺʘʨʯʘʢ ʇ.ɺ. ɸʥʘʣʠʟ ʤʝʪʦʜʠʢʠ ʦʙʦʩʥʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʧʦʨʪʦʚ ʠ ʧʨʦʚʦʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʬʣʦʪʘ // ʈʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ. ï ˉ 1. ï 2015. 

FORMULATION OF PROBL EMS WITH TRANSPORT SERVICE  

IN THE  FAR EAST REGIONS  

V.V. Kozhukharô, T.S. Sergeeva, N.I. Volkova, A.V. Panichev 

Key words: the Far Eastern Federal district (FEFD), integrated economic-mathematical 

model (IEMM), model parameters, transport geography, resource map, transport-economic 

balance, development, productive forces, problems, model formulation and solution. 

 

In the article the problems of productive forces development in the FEFD are posed. The au-
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full costs of transport services for IEMM is proved. 
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ɺ.ʖ. ʂʦʨʴʝʚ, ʘʩʧʠʨʘʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʌʆʈʄɸʃʀɿɸʎʀʗ ʕʄʇʀʈʀʏɽʉʂʆɻʆ ʇʆɼʍʆɼɸ  

ʂ ɺʓɹʆʈʋ ʅɸɿʅɸʏɽʅʀʁ ʉʋɼɸʄ ʇʈʀ ʆʇɽʈɸʊʀɺʅʆʄ 

ʈɽɻʋʃʀʈʆɺɸʅʀʀ ʈɸɹʆʊʓ ʊɸʅʂɽʈʅʆɻʆ ʌʃʆʊɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʥʘʟʥʘʯʝʥʠʷ ʩʫʜʘʤ, ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʨʘʙʦʪʘ ʬʣʦʪʘ, ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʨʘʟʨʘʙʦʪʢʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʟʥʘʯʝʥʠʡ ʩʫʜʘʤ ʪʘʥʢʝʨʥʦʛʦ ʬʣʦʪʘ ʥʘ ʩʪʘʜʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ. ʇʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʥʘʟʥʘʯʝʥʠʡ ʠ 

ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʪʠʧʦʚʦʡ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʥʘʟʥʘʯʝʥʠʡ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʬʣʦʪʘ ʜʦʚʦʣʴʥʦ ʦʩʪʨʦ ʩʪʦʠʪ 

ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʘʟʥʘʯʝʥʠʡ ʩʫʜʘʤ ʧʨʠ ʨʝʡʩʦʚʦʤ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʠ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʫʧʦʤʠʥʘʣʘʩʴ ʨʘʥʝʝ ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʫʯʝʥʳʭ, ʘ ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʠʟʣʦʞʝʥʘ ʚ ʨʘʙʦʪʘʭ ʜ.ʪ.ʥ. ʇʣʘʪʦʚʘ ʖ.ʀ. [1], [2], ʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥ-

ʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʨʠʤʝʥʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʜʦʚʦʣʴʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦ-

ʛʦʬʘʢʪʦʨʥʳʭ ʟʘʜʘʯ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʙʝʟ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝʚʦʟʤʦʞʥʦ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʵʪʘʧʥʦʛʦ ʚʳʙʦʨʘ ʥʘ-

ʟʥʘʯʝʥʠʡ ʩʫʜʘʤ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʩʝ ʟʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩ-

ʧʦʣʴʟʫʝʤ ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʧʦ ʤʘʪʨʠʮʘʤ ʦʮʝʥʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ. ʇʨʝʜʣʘʛʘʝʤʳʡ 



ɺ.ʖ. ʂʦʨʴʝʚ 
ʌʦʨʤʘʣʠʟʘʮʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʥʘʟʥʘʯʝʥʠʡ ʩʫʜʘʤ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ  
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ʥʘʤʠ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʵʪʫ ʟʘʜʘʯʫ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʙʝʟ ʧʦʩʪʨʦʝʥʠʷ 

ʩʣʦʞʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʠʧʠʯʥʘʷ ʟʘʜʘʯʘ ʥʘʟʥʘʯʝʥʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʀʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʫʜʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʥʘ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʡʩʦʚ. ɺʩʝ ʩʫʜʘ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʘ ʜʘʥʥʳʭ ʨʝʡʩʘʭ. ɺʩʝ ʩʫʜʘ ʚ ʠʩʭʦʜʥʳʡ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʜʠʩʣʦʢʘʮʠʠ ʠ ʠʤʝʶʪ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧ-

ʣʠʚʘ ʥʘ ʙʦʨʪʫ (ʢʫʧʣʝʥʥʦʝ ʧʦ ʨʘʟʥʦʡ ʮʝʥʝ). ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʦʝ ʩʫʜʥʦ ʟʘʚʝʨʰʠʣʦ ʠʣʠ 

ʟʘʚʝʨʰʘʝʪ ʧʝʨʝʚʦʟʢʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʨʫʟʘ, ʠ ʛʨʫʟʦʚʳʝ ʪʘʥʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʦʜʛʦʪʦʚ-

ʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪ.ʝ. ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʨʝʡʩʫ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʳ ʠʤʝʝʤ ʥʝʩʢʦʣʴʢʦ ʧʦʨ-

ʪʦʚ ʧʦʛʨʫʟʢʠ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʛʨʫʟʘ ʠ ʚ ʨʘʟʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʛʜʝ ʩʫʜʘ ʦʞʠʜʘʶʪ ʚ ʦʧʨʝ-

ʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʙʳʪʠʝ ʨʘʥʴʰʝ ʟʘʷʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦ-

ʛʦ ʦʢʥʘ ʛʨʦʟʠʪ ʨʘʩʭʦʜʘʤʠ ʥʘ ʦʞʠʜʘʥʠʝ ʧʦʩʪʘʥʦʚʢʠ, ʘ ʧʨʠʙʳʪʠʝ ʧʦʟʞʝ ï ʦʪʤʝʥʦʡ ʨʝʡ-

ʩʘ. ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʨʘʩʭʦʜʳ ʥʘ ʩʫʜʦʟʘʭʦʜʳ ʚ ʧʦʨʪʳ ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʨʘʟʥʳʤ ʪʠʧʘʤ ʩʫʜʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʦʤʫ ʩʫʜʥʫ ʥʝʦʙʭʦʜʠʤʦ ʪʦʧʣʠʚʦ ʜʣʷ ʨʝʡʩʘ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʨʠʦʙ-

ʨʝʩʪʠ ʚ ʣʶʙʦʤ ʠʟ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʫʥʢʪʦʚ ʙʫʥʢʝʨʦʚʢʠ, ʥʘ ʙʘʣʣʘʩʪʥʦʤ ʠʣʠ ʛʨʫʞʝʥʦʤ 

ʧʝʨʝʭʦʜʝ, ʧʨʠʯʝʤ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʫʩʣʦʚʠʝ, ʯʪʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʩʫʜʥʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʝʡʩʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʦʚ ʥʘ ʙʦʨʪʫ (ʦʩʦʙʝʥʥʦ ʪʦʧʣʠʚʦ) ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʘ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʦʠʪ ʧʦʛʨʫʟʠʪʴ. ʇʦʵʪʦʤʫ ʥʝ ʚʩʝʛʜʘ ʚʳʛʦʜ-

ʥʦ ʠʩʢʘʪʴ ʧʫʥʢʪ ʙʫʥʢʝʨʦʚʢʠ ʧʦ ʩʘʤʦʡ ʥʠʟʢʦʡ ʮʝʥʝ, ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʯʠʪʘʪʴ ʠ 

ʩʨʘʚʥʠʪʴ. 

ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʯʠʩʣʦ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʪʘʢʦʡ ʟʘʜʘʯʝ ʦʯʝʥʴ ʚʝʣʠʢʦ, ʜʘʞʝ ʧʨʠ ʥʝ-

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʫʜʦʚ ʠ ʧʫʥʢʪʦʚ ʥʘʟʥʘʯʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʪʘʢʦʡ ʟʘʜʘʯʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʙʘʟʝ ʣʠʥʝʡʥʳʭ ʠʣʠ ʥʝʣʠʥʝʡ-

ʥʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʥʘʟʥʘʯʝʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ. 

ʊʘʙʣʠʮʘ 1 

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʬʣʦʪʫ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ ɼʠʩʣʦʢʘʮʠʷ ʥʘ ʪʝʢʫʱʠʡ 

ʤʦʤʝʥʪ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʟʘ ʚ ʧʨʝ-

ʜʳʜʫʱʝʤ ʨʝʡʩʝ 

ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ʄʘʟʫʪ 

ɺʌ ʊʘʥʢʝʨ-2/ʈʉʊ-27 ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ʄʘʟʫʪ 

ɺʌ ʊʘʥʢʝʨ-3/ʈʉʊ-27 ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ʄʘʟʫʪ 

ɺʌ ʊʘʥʢʝʨ-4/ʈʉʊ-27 ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 ʇʦʪʠ, ɻʨʫʟʠʷ ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ʇʦʜʩʦʣʥʝʯʥʦʝ ʤʘʩʣʦ 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 ʇʨʦʣʠʚ ɹʦʩʬʦʨ, ʊʫʨʮʠʷ ɹʝʥʟʠʥ 

ʊʘʙʣʠʮʘ 2 

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʨʝʡʩʘʤ 

ʈʝʡʩ ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʟʘ ɺʨʝʤʝʥʥʦʝ ʦʢʥʦ 

ʧʦʜ ʧʦʛʨʫʟʢʫ 

ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʟʘ ʜʣʷ 

ʧʨʦʝʢʪʦʚ ʈʉʊ-27/19614 

ʈʦʩʪʦʚ-451aa ʂʘʚʢʘʟ ʄʘʟʫʪ 05-07/08/2015 5750/5250 

ʉʘʤʘʨʘ-451aa ʂʘʚʢʘʟ ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ 

10ppm 

10-13/08/2015 4300/4050 

ʂʘʚʢʘʟ-ɹʘʪʫʤʠ ɹʝʥʟʠʥ 05-08/08/2015 5500/4600 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʈʝʡʩ ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʟʘ ɺʨʝʤʝʥʥʦʝ ʦʢʥʦ 

ʧʦʜ ʧʦʛʨʫʟʢʫ 

ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʟʘ ʜʣʷ 

ʧʨʦʝʢʪʦʚ ʈʉʊ-27/19614 

ʊʘʪʴʷʥʢʘ-ʇʦʪʠ ɹʝʥʟʠʥ 10-12/08/2015 5750/4050 

ʈʦʩʪʦʚ-451aa ʂʘʚʢʘʟ ʅʘʬʪʘ 09-13/08/2015 5600/4600 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʠʤ ʧʨʠʦʨʠʪʝʪʳ ʥʘʟʥʘʯʝʥʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʦʮʝʥʢʠ ʟʘʪʨʘʪ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʪʘʥʢʦʚ ʢ ʧʦʛʨʫʟʢʝ ʟʘʜʘʥʥʦʛʦ ʛʨʫʟʘ, ʜʣʷ ʵʪʦʛʦ ʩʪʨʦʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʤʘʪʨʠʮʘ 

ʧʨʠʦʨʠʪʝʪʦʚ. 

ʊʘʙʣʠʮʘ 3 

ʇʨʠʦʨʠʪʝʪʳ ʥʘʟʥʘʯʝʥʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʦʮʝʥʢʠ ʟʘʪʨʘʪ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʪʘʥʢʦʚ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 3 3 1 1 1 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 3 3 1 1 1 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 3 3 1 1 1 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 3 2 2 2 3 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 3 2 2 2 3 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 2 2 2 2 2 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 2 2 3 3 3 

 

ɿʥʘʯʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʪʘʙʣʠʮʝ 3: 

3 ï ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ; 

2 ï ʥʝʦʙʭʦʜʠʤʘ ʤʦʡʢʘ ʚ ʦʜʠʥ ʮʠʢʣ; 

1 ï ʥʝʦʙʭʦʜʠʤʘ ʤʦʡʢʘ ʚ 2 ʮʠʢʣʘ; 

0 ï ʧʝʨʝʚʦʟʢʘ ʥʝʜʦʧʫʩʪʠʤʘ. 

ʊʘʢʞʝ ʩʪʨʦʠʤ ʤʘʪʨʠʮʫ ʧʨʠʦʨʠʪʝʪʦʚ ʧʦ ʢʨʠʪʝʨʠʶ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ 

ʜʘʥʥʦʛʦ ʛʨʫʟʘ ʜʘʥʥʳʤ ʪʘʥʢʝʨʦʤ. 

ʊʘʙʣʠʮʘ 4 

ʇʨʠʦʨʠʪʝʪʳ ʥʘʟʥʘʯʝʥʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ  

ʧʝʨʝʚʦʟʢʠ ʜʘʥʥʦʛʦ ʛʨʫʟʘ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 1 1 1 1 1 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 1 1 1 1 1 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 0 1 1 1 1 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 1 1 1 1 1 



ɺ.ʖ. ʂʦʨʴʝʚ 
ʌʦʨʤʘʣʠʟʘʮʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʥʘʟʥʘʯʝʥʠʡ ʩʫʜʘʤ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ  
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ɿʥʘʯʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʪʘʙʣʠʮʝ 4: 

1 ï ʧʝʨʝʚʦʟʢʘ ʜʦʧʫʩʪʠʤʘ; 

0 ï ʧʝʨʝʚʦʟʢʘ ʥʝʜʦʧʫʩʪʠʤʘ. 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʤʘʪʨʠʮ ʩʪʨʦʠʤ ʠʪʦʛʦʚʫʶ ʤʘʪʨʠʮʫ ʧʨʠ-

ʦʨʠʪʝʪʦʚ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʚʳʙʦʨʘ ʥʘʟʥʘʯʝʥʠʡ. 

ʊʘʙʣʠʮʘ 5 

ʀʪʦʛʦʚʳʝ ʧʨʠʦʨʠʪʝʪʳ ʥʘʟʥʘʯʝʥʠʡ ʧʝʨʚʦʛʦ ʵʪʘʧʘ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 3 3 1 1 1 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 3 3 1 1 1 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 3 3 1 1 1 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 3 2 2 2 3 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 3 2 2 2 3 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 0 2 2 2 2 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 2 2 3 3 3 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʳ ʧʦ ʢʨʠʪʝʨʠʶ ʧʨʠʙʳʪʠʷ ʚ ʩʦʛʣʘʩʦʚʘʥ-

ʥʦʝ ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ ʧʦʜ ʧʦʛʨʫʟʢʫ. 

ʊʘʙʣʠʮʘ 6 

ʇʨʠʦʨʠʪʝʪʳ ʥʘʟʥʘʯʝʥʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʧʨʠʙʳʪʠʷ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 2 2 2 2 1 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 2 2 2 2 1 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 2 2 2 2 1 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 2 2 2 2 1 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 0 0 0 0 2 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 0 2 2 2 1 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 0 0 0 0 2 

 

ɿʥʘʯʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʪʘʙʣʠʮʝ 6: 

2 ï ʩʫʜʥʦ ʧʨʠʙʳʚʘʝʪ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ; 

1 ï ʩʫʜʥʦ ʧʨʠʙʳʚʘʝʪ ʨʘʥʝʝ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʦʢʥʘ, ʯʪʦ ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʦʚʣʝʯʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʦʩʪʦʡ; 

0 ï ʩʫʜʥʦ ʧʨʠʙʳʚʘʝʪ ʧʦʟʜʥʝʝ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʦʢʥʘ, ʯʪʦ ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʦʚʣʝ-

ʯʝʪ ʦʪʤʝʥʫ ʨʝʡʩʘ. 
 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʳ ʧʦ ʢʨʠʪʝʨʠʶ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʤʝʶʱʝ-

ʛʦʩʷ ʥʘ ʙʦʨʪʫ ʪʦʧʣʠʚʘ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʨʝʡʩʘ. 

ʊʘʙʣʠʮʘ 7 

ʇʨʠʦʨʠʪʝʪʳ ʥʘʟʥʘʯʝʥʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʜʦʩʪʘʪʦʯʥʦʩʪʠ  

ʠʤʝʶʱʝʛʦʩʷ ʥʘ ʙʦʨʪʫ ʪʷʞʝʣʦʛʦ ʪʦʧʣʠʚʘ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 1 1 1 1 1 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 1 1 1 1 1 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 1 1 1 1 1 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 1 1 1 1 1 

ʊʘʙʣʠʮʘ 8 

ʇʨʠʦʨʠʪʝʪʳ ʥʘʟʥʘʯʝʥʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʜʦʩʪʘʪʦʯʥʦʩʪʠ  

ʠʤʝʶʱʝʛʦʩʷ ʥʘ ʙʦʨʪʫ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ʘ
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 1 1 1 1 1 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 1 1 1 1 1 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 1 1 1 1 1 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 1 1 1 1 1 

 

ɿʥʘʯʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʪʘʙʣʠʮʘʭ 7 ʠ 8: 

2 ï ʪʦʧʣʠʚʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʝʡʩʘ ʮʝʣʠʢʦʤ ʙʝʟ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʙʫʥʢʝʨʦʚʢʠ; 

1 ï ʪʦʧʣʠʚʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʠʙʳʪʠʷ ʚ ʧʫʥʢʪ ʙʣʠʞʘʡʰʝʡ ʙʫʥʢʝʨʦʚʢʠ; 

0 ï ʪʦʧʣʠʚʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʠʙʳʪʠʷ ʚ ʧʫʥʢʪ ʙʣʠʞʘʡʰʝʡ ʙʫʥʢʝʨʦʚʢʠ. 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʤʘʪʨʠʮ ʩʪʨʦʠʤ ʠʪʦʛʦʚʫʶ ʤʘʪʨʠʮʫ ʧʨʠ-

ʦʨʠʪʝʪʦʚ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʚʳʙʦʨʘ ʥʘʟʥʘʯʝʥʠʡ. 



ɺ.ʖ. ʂʦʨʴʝʚ 
ʌʦʨʤʘʣʠʟʘʮʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʥʘʟʥʘʯʝʥʠʡ ʩʫʜʘʤ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ  
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ʊʘʙʣʠʮʘ 9 

ʀʪʦʛʦʚʳʝ ʧʨʠʦʨʠʪʝʪʳ ʥʘʟʥʘʯʝʥʠʡ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ʠ

 

ʈ
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 1 1 1 1 1 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 1 1 1 1 1 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 1 1 1 1 1 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 1 1 1 1 1 

 

ʀʟ ʠʪʦʛʦʚʦʡ ʤʘʪʨʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʩʫʜʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʥʘ 

ʚʩʝ ʨʝʡʩʳ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘʣʠʯʠʷ ʪʦʧʣʠʚʘ, ʥʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʙʫʥʢʝʨʦʚʢʠ ʪʦʧʣʠʚʦʤ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʝʥʠʷ ʨʝʡʩʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʵʪʦʤ ʞʝ ʵʪʘʧʝ ʩʪʨʦʠʤ ʤʘʪʨʠʮʫ ʤʠʥʠʤʘʣʴʥʳʭ ʩʪʦʠʤʦʩʪʝʡ ʙʫʥʢʝʨʦ-

ʚʦʢ ʪʦʧʣʠʚʘ ʧʦ ʧʫʥʢʪʘʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʤʫ ʚʘʨʠʘʥʪʫ ʥʘʟʥʘʯʝʥʠʷ. 

ʊʘʙʣʠʮʘ 10 

ʄʠʥʠʤʘʣʴʥʳʝ ʩʪʦʠʤʦʩʪʠ ʙʫʥʢʝʨʦʚʢʠ ʪʷʞʝʣʳʤ ʪʦʧʣʠʚʦʤ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 250 200 320 200 250 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 250 200 320 200 250 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 250 200 320 200 250 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 250 200 320 200 250 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 250 200 320 200 250 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 250 200 320 200 250 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/ 19614 250 200 320 200 250 

ʇʫʥʢʪʳ ʙʫʥʢʝʨʦʚʢʠ 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʊʘʙʣʠʮʘ 11 

ʄʠʥʠʤʘʣʴʥʳʝ ʩʪʦʠʤʦʩʪʠ ʙʫʥʢʝʨʦʚʢʠ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 800 700 1000 700 800 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 800 700 1000 700 800 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 800 700 1000 700 800 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 800 700 1000 700 800 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 800 700 1000 700 800 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 800 700 1000 700 800 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/ 19614 800 700 1000 700 800 

ʇʫʥʢʪʳ ʙʫʥʢʝʨʦʚʢʠ 
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ɿʥʘʯʝʥʠʷ ʩʪʦʠʤʦʩʪʝʡ ʚ ʪʘʙʣʠʮʘʭ 10 ʠ 11 ʧʨʠʚʝʜʝʥʳ ʚ ʜʦʣʣʘʨʘʭ ʉʐɸ ʟʘ ʪʦʥʥʫ ʪʦ-

ʧʣʠʚʘ. 

ʀʟ ʵʪʠʭ ʤʘʪʨʠʮ ʧʦʣʫʯʘʝʤ ʜʘʥʥʳʝ ʧʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʧʫʥʢʪʘʤ ʙʫʥʢʝʨʦʚʦʢ, ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʨʝʡʩʘ. 

ʅʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʳ ʧʦ ʢʨʠʪʝʨʠʶ ï ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʟʘ 

ʜʦʛʦʚʦʨʥʦʛʦ ʦʙʲʝʤʘ ʛʨʫʟʘ. 

ʊʘʙʣʠʮʘ 12 

ʇʨʠʦʨʠʪʝʪʳ ʥʘʟʥʘʯʝʥʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ï ʚʦʟʤʦʞʥʦʩʪʴ  

ʚʳʚʦʟʘ ʜʦʛʦʚʦʨʥʦʛʦ ʦʙʲʝʤʘ ʛʨʫʟʘ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 1 1 1 1 1 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 1 1 1 1 1 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 1 1 1 1 1 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 1 1 1 1 1 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 1 1 1 1 1 

 

ɿʥʘʯʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʪʘʙʣʠʮʝ 12: 

1 ï ʩʫʜʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʟʘʛʨʫʟʢʝ; 

0 ï ʩʫʜʥʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʟʘʛʨʫʟʢʝ. 

ʉʪʨʦʠʤ ʬʠʥʘʣʴʥʫʶ ʠʪʦʛʦʚʫʶ ʤʘʪʨʠʮʫ ʧʨʠʦʨʠʪʝʪʦʚ, ʛʜʝ ʩʦʙʣʶʜʘʶʪʩʷ ʚʩʝ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʟʥʘʯʝʥʠʷʤ, ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʚ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʝʜʝ-



ɺ.ʖ. ʂʦʨʴʝʚ 
ʌʦʨʤʘʣʠʟʘʮʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʥʘʟʥʘʯʝʥʠʡ ʩʫʜʘʤ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ  

 

 180 

ʥʠʝʤ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ ʠʪʦʛʦʚʳʭ ʤʘʪʨʠʮ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ, ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʝʜʧʦʯʪʠ-

ʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ ʙʫʥʢʝʨʦʚʢʠ. 

ʊʘʙʣʠʮʘ 13 

ʌʠʥʘʣʴʥʘʷ ʠʪʦʛʦʚʘʷ ʤʘʪʨʠʮʘ ʧʨʠʦʨʠʪʝʪʦʚ 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 6 6 2 2 1 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27 6 6 2 2 1 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 6 6 2 2 1 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27 6 4 4 4 3 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614 0 0 0 0 6 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614 0 4 4 4 2 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614 0 0 0 0 6 

ʇʫʥʢʪʳ ʙʫʥʢʝʨʦʚʢʠ ʪʷʞʝʣʳʤ ʪʦʧʣʠʚʦʤ 
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ʇʫʥʢʪʳ ʙʫʥʢʝʨʦʚʢʠ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ 
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ʕʪʘ ʤʘʪʨʠʮʘ ʠ ʷʚʣʷʝʪʩʷ ʬʠʥʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ʀʟ ʪʘʙʣʠʮʳ 13 ʤʦʞʥʦ ʚʠʜʝʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʩʫʜʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʨʝʡʩʘ ʠ ʧʨʦʚʝʩʪʠ ʬʠʥʘʣʴʥʫʶ ʦʮʝʥʢʫ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦ ʥʘʟʥʘʯʝʥʠʷʤ. 

ɼʘʣʝʝ, ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘʟʥʘʯʝʥʠʡ ʨʘʩʩʯʠʪʳʚʘʝʤ ʩʚʦʜʥʳʡ ʪʘʡʤ-ʯʘʨʪʝʨʥʳʡ 

ʵʢʚʠʚʘʣʝʥʪ ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 14 

ɺʘʨʠʘʥʪ ʥʘʟʥʘʯʝʥʠʡ ˉ 1 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 

ʈ
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ʊʏʕ, ʜʦʣʣ. 

ʉʐɸ 

ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 1     7 612,00 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27  1    3 478,02 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27      0,00 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27   1   501,82 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614     1 3 649,32 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614    1  1 052,18 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614      0,00 

ʉʚʦʜʥʳʡ ʊʏʕ 2 852,27 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʛʜʝ 1 ï ʧʨʠʟʥʘʢ ʥʘʟʥʘʯʝʥʠʷ. 

ʊʘʙʣʠʮʘ 15 

ɺʘʨʠʘʥʪ ʥʘʟʥʘʯʝʥʠʡ ˉ 2 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ʊʏʕ, ʜʦʣʣ. 

ʉʐɸ 

ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27      0,00 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27  1    3 478,02 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27 1     7 533,60 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27    1  2 306,80 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614      0,00 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614   1   -488,89 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614     1 3 271,23 

ʉʚʦʜʥʳʡ ʊʏʕ 3 047,46 

ʛʜʝ 1 ï ʧʨʠʟʥʘʢ ʥʘʟʥʘʯʝʥʠʷ. 

ʊʘʙʣʠʮʘ 16 

ɺʘʨʠʘʥʪ ʥʘʟʥʘʯʝʥʠʡ ˉ 3 

ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ/ʇʨʦʝʢʪ 
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ʊʏʕ, ʜʦʣʣ. 

ʉʐɸ 

ɺʌ ʊʘʥʢʝʨ-1/ʈʉʊ-27 1     7 612,00 

ɺʌ ʊʘʥʢʝʨ -2/ʈʉʊ-27  1    3 478,02 

ɺʌ ʊʘʥʢʝʨ -3/ʈʉʊ-27   1   -340,30 

ɺʌ ʊʘʥʢʝʨ -4/ʈʉʊ-27    1  2 306,80 

ʄʝʭʘʥʠʢ ɸʥʪʦʥʦʚ/19614     1 3 649,32 

ʄʝʭʘʥʠʢ ʉʘʟʦʥʦʚ/19614      0,00 

ʄʝʭʘʥʠʢ ʍʘʨʠʪʦʥʦʚ/19614      0,00 

ʉʚʦʜʥʳʡ ʊʏʕ 3 038,01 

ʛʜʝ 1 ï ʧʨʠʟʥʘʢ ʥʘʟʥʘʯʝʥʠʷ. 

 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʪʨʠ ʚʘʨʠʘʥʪʘ ʥʘʟʥʘʯʝʥʠʡ ʠ ʧʦ ʢʘʞʜʦʤʫ ʧʦʣʫʯʠʣʠ ʨʘʟʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʢʘʞʜʳʡ ʚʘʨʠʘʥʪ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘ-

ʷʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʚʭʦʜʠʪ ʚ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 

ʆʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʧʦ ʤʘʪʨʠʮʘʤ ʦʮʝʥʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʥʝ ʪʨʝ-

ʙʫʝʪ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʣʶ-

ʙʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʥʘʟʥʘʯʝʥʠʡ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʠ ʨʘʙʦʪʳ ʬʣʦʪʘ. 
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FORMALIZATION OF EMP IRICAL APPROACH  

TO TANKER DESTINATIONS S ELECTION UNDER OPERA TIVE 

REGULATION OF FLEET WORK  

V.J. Koryev 

Key words: decisions making, ship destinations, operative regulation, fleet work, expert es-

timations method. 

 

The article is devoted to the development of the formalized empirical method of selecting 

ship destinations for tanker fleet on the operative regulation stage. The main factors influ-

encing the process of ship destinations selection are listed. The author gives an example of 

solving a typical selecting destinations task. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 11.11.2016 ʛ. 

 

 

 
ʀ.ʂ. ʂʫʟʴʤʠʯʝʚ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɸ.ɹ. ʂʦʨʥʝʚ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɸ.ɻ. ʄʘʣʳʰʢʠʥ, ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ɿɸɼɸʏʀ ʅɸʋʏʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ  

ɺ ʆɹʃɸʉʊʀ ʇɸʉʉɸɾʀʈʉʂʀʍ ʇɽʈɽɺʆɿʆʂ  

ʅɸ ʈɽʏʅʆʄ ʊʈɸʅʉʇʆʈʊɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʳʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ; ʩʫʜʦʭʦʜʥʳʝ 

ʢʦʤʧʘʥʠʠ, ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʫʜʘ, ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʠ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʝʟʜʢʠ, ʮʝʥʦʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʜʣʷ 

ʧʘʩʩʘʞʠʨʦʚ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʳʝ ʧʨʦ-

ʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʨʝʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʆʩʚʝʱʘʶʪʩʷ ʧʨʠʯʠ-

ʥʳ ʫʙʳʪʦʯʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ɼʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʤʘʛʠʩʪ-

ʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʣʘʛʘʶʪʩʷ ʪʝʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. 

 

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʶʙʦʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʧʝ-

ʨʝʚʦʟʢʘ ʧʘʩʩʘʞʠʨʦʚ, ʩʘʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ʉʨʝʜʠ ʢʨʠʪʝʨʠʝʚ, ʫʯʠʪʳʚʘʝʤʳʭ ʆʨʛʘʥʠʟʘʮʠʝʡ ʆʙʲʝʜʠʥʝʥ-

ʥʳʭ ʅʘʮʠʡ ʧʨʠ ʦʮʝʥʢʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, ʥʘʭʦʜʠʪʩʷ ʠ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʫʤʤʘʨʥʦʡ ʜʘʣʴʥʦʩʪʠ ʧʦʝʟʜʦʢ ʦʜʥʦʛʦ ʞʠ-

ʪʝʣʷ ʩʪʨʘʥʳ ʚ ʛʦʜ (ʪʳʩ. ʢʤ /ʯʝʣ.-ʛʦʜ). ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʥʘʰʝʡ ʩʪʨʘ-

ʥʳ ʠ ʥʠʟʢʫʶ ʩʨʝʜʥʶʶ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʰʠʭ ʛʨʘʞʜʘʥ 

ʚ 2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʛʜʝ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦʯ-

ʪʠ ʚ 20 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʈʌ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʉʉʉʈ ʨʝʯʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʈʌ ʧʝʨʝʚʦʟʠʣʦʩʴ ʙʦʣʝʝ 100 ʤʣʥ. ʧʘʩʩʘʞʠʨʦʚ ʚ ʛʦʜ (ʥʘʚʠʛʘʮʠʶ), ʘ ʚ 

2015 ʛ. ʨʝʯʥʠʢʠ ʈʦʩʩʠʠ ʧʝʨʝʚʝʟʣʠ ʪʦʣʴʢʦ 13,5 ʤʣʥ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ɸʚʪʦʨʳ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʚ çɺʝʩʪʥʠʢʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè ʦʙʝʩ-

ʧʦʢʦʝʥʳ ʩʦʚʨʝʤʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ʄʳ ʧʦʩʪʘʨʘʝʤʩʷ 

ʚʩʢʨʳʪʴ ʧʨʠʯʠʥʳ ʧʘʜʝʥʠʷ ʧʝʨʝʚʦʟʦʢ, ʥʘʤʝʪʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʠ ʧʨʝʜʣʘʛʘʝʤ ʧʳʪʣʠʚʳʤ ʩʪʫʜʝʥʪʘʤ, ʤʘʛʠʩʪʨʘʥʪʘʤ, ʘʩʧʠʨʘʥʪʘʤ, ʤʦ-

ʣʦʜʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʚʢʣʶʯʠʪʴʩʷ ʚ ʪʚʦʨʯʝʩʢʠʝ ʧʦʠʩʢʠ ʧʦ ʨʘʟʨʝʰʝʥʠʶ ʢʘʢ ʧʨʦʙʣʝ-

ʤʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʤʥʦʛʠʭ ʯʘʩʪʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʤʝʪʘʤʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʘʭ ʠ ʜʠʩʩʝʨʪʘʮʠʷʭ.  

ɻʝʥʝʨʘʣʴʥʘʷ ʟʘʜʘʯʘ ʚ ʵʪʦʤ ʥʘʫʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʜʦʩʪʦʡʥʘʷ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨ-

ʪʘʮʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʙʦʩʥʦʚʘʪʴ ʤʝʩʪʦ ʠ ʨʦʣʴ 

ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ. 100 ʤʣʥ., ʠʣʠ 13 ʤʣʥ., ʠʣʠ ʦʙʲʝʢʪʠʚʥʳ ʢʘʢʠʝ-ʪʦ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʤʦʞʥʦʩʪʠ 

(ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʨʝʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʩʪʨʘʥʝ? ʇʦʜ ʵʪʦʡ ʛʝ-

ʥʝʨʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʣʝʞʘʪ ʤʥʦʛʠʝ ʚʝʜʦʤʩʪʚʝʥʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ 

ʟʘʜʘʯʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ, ʦʙʦʩʥʦʚʘʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʘʩʩʘʞʠʨʩʢʠʤ ʩʫʜʘʤ ʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʝʪʢʠ ʪʠʧʦʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʦʟʜʘʥʠʶ ʠ ʦʙ-

ʩʣʫʞʠʚʘʥʠʶ ʙʝʨʝʛʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʦʩʥʦʚʘʥʠʶ ʪʘʨʠʬʦʚ ʠ ʜʦʪʘʮʠʡ ʥʘ ʦʨʛʘʥʠ-

ʟʘʮʠʶ ʩʦʮʠʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ, ʨʝʰʝʥʠʶ ʶʨʠʜʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʶʨʠʜʠʯʝ-

ʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ [5ï7]. 

ɼʣ̫ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʳ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʮʝʣʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʟʘʤʝʯʘʥʠʡ. 

ʇʝʨʚʦʝ. ʈʝʯʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʩʣʝʜʫʝʪ ʧʦʜʨʘʟʜʝʣʷʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ï 

ʩʦʮʠʘʣʴʥʳʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ. ʉʦʮʠʘʣʴʥʳʝ (ʠʣʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ) ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʚ ʮʝʣʷʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ: ʧʦʝʟʜʢʠ ʥʘ ʨʘʙʦ-

ʪʫ, ʥʘ ʫʯʝʙʫ, ʥʘ ʜʘʯʫ, ʚ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʦʨʛʦʚʣʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʣʫʞʙʳ ʠ ʪ.ʜ. ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʪʨʦʠʪʩʷ ʩʦʮʠʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʪʦ ʚ ʬʫʥʢ-

ʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʚʭʦʜʠʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ-

ʩʝʣʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʧʝʨʝʚʦʟʢʘʭ [1ï3]. ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʧʦʣʥʦʩʪʴʶ ʢʦʥ-

ʪʨʦʣʠʨʫʶʪ ʨʘʙʦʪʫ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ (ʉʂ), ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʦʮʠʘʣʴʥʳʝ ʧʝʨʝ-

ʚʦʟʢʠ: ʫʪʚʝʨʞʜʘʶʪ ʩʭʝʤʳ ʧʘʩʩʘʞʠʨʩʢʠʭ ʣʠʥʠʡ ʠ ʨʘʩʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʘʨʠʬʳ ʥʘ ʧʦʝʟʜʢʠ ʧʘʩʩʘʞʠʨʦʚ, ʜʦʪʠʨʫʶʪ ʩʫʜʦʭʦʜʥʳʝ ʢʦʤʧʘʥʠʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʩʦʮʠʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʜʣʷ ʉʂ ʫʙʳʪʦʯʥʳ.  

ʂʦʤʤʝʨʯʝʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʚʢʣʶʯʘʶʪ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʠ ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʧʦʝʟʜʢʠ, ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʢʦʥʬʝʨʝʥʮʠʡ, ʩʠʤʧʦʟʠʫʤʦʚ, ʢʦʨʧʦʨʘʪʠʚʦʚ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂʦʤ-

ʤʝʨʯʝʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʦʧʣʘʯʠʚʘʶʪʩʷ ʘʨʝʥʜʘʪʦʨʘʤʠ ʩʫʜʦʚ ʠ ʥʝ ʨʝʛʫʣʠʨʫʶʪʩʷ ʦʨʛʘʥʘʤʠ 

ʚʣʘʩʪʠ. ɼʣʷ ʉʂ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʧʨʠʙʳʣʴʥʳ.  

ɺʪʦʨʦʝ. ʈʝʯʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ 56 ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛʜʝ ʠʤʝʶʪʩʷ ʩʫʜʦʭʦʜʥʳʝ ʨʝʢʠ ʠ ʥʝʦʙʭʦʜʠʤʘʷ ʙʝʨʝʛʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʘʩʩʘʞʠʨʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ, ʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʘʞʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʠʜʦʤ ʧʘʩʩʘ-

ʞʠʨʩʢʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʉʠʙʠʨʠ ʠ ʉʝʚʝʨʘ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʟʚʠʪʦʡ ʩʝʪʴʶ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [4ï6], [10]. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʤ ʜʘʥʥʳʤ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʞʠʚʘʝʪ 7% ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʦ ʪʘʤ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʟʦʣʦʪʘ ʠ ʘʣʤʘʟʦʚ, ʤʝʜʠ, 

ʧʣʘʪʠʥʳ, ʥʠʢʝʣʷ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɹʝʟ ʥʘʜʝʞʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʠ ʦʩ-

ʚʦʠʪʴ ʵʪʠ ʧʨʠʨʦʜʥʳʝ ʟʘʧʘʩʳ ʥʝʚʦʟʤʦʞʥʦ.  

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʩʝʚʝʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʦʩʚʘʠʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʨʝʯʥʳʭ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ. ʀ ʩʝʛʦʜʥʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝ-

ʥʠʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʞʠʚʘʝʪ ʚ ʧʨʠʨʝʯʥʳʭ ʨʘʡʦʥʘʭ. ʇʣʦʪʥʦʩʪʴ ʩʫʜʦʭʦʜʥʳʭ ʚʦʜʥʳʭ 

ʧʫʪʝʡ (ʚ ʢʤ ʥʘ 1000 ʢʚ. ʢʤ ʪʝʨʨʠʪʦʨʠʠ) ʚ ʨʘʡʦʥʘʭ ʉʝʚʝʨʘ ʠ ʉʠʙʠʨʠ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ, 

ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ. ɿʘʪʦ ʧʣʦʪʥʦʩʪʴ ʞʝʣʝʟʥʳʭ ʠ ʘʚʪʦʜʦʨʦʛ ʚ 3ï5, ʘ ʪʦ ʠ ʚ 10 ʨʘʟ 

ʤʝʥʴʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ ʟʥʘʯʝʥʠʡ. ʈʘʟʚʠʪʠʝ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʳʤ ʨʦʩʪʦʤ ʩʦʮʠʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʨʝʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɺ ʧʦ-



ʀ.ʂ. ʂʫʟʴʤʠʯʝʚ, ɸ.ɹ. ʂʦʨʥʝʚ, ɸ.ɻ. ʄʘʣʳʰʢʠʥ 
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ʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ʂʦʤʠ ʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ʘ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʳʭ ʦʢʨʫʛʘʭ, ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʥʘ ʩʝʚʝʨʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʢʨʘʷ ʧʨʠʨʦʩʪ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʝʞʝʛʦʜʥʦ ʩʦʩʪʘʚʣʷʣ ʧʨʠʤʝʨʥʦ 3,0ï

3,5%. ʂʦʣʝʙʘʥʠʷ ʩʣʫʯʘʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʚʠʛʘʮʠʠ.  

ʊʨʝʪʴʝ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʦʮʠʘʣʴ-

ʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, ʷʚʣʷʝʪʩʷ ʠʭ ʫʙʳʪʦʯʥʦʩʪʴ. ʈʝʯʥʠʢʠ ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʥʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʢʘʢʦʤ-ʪʦ ʦʩʦʙʦʤ ʧʦʣʦʞʝʥʠʠ: ʩʦʮʠʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʫʙʳʪʦʯʥʳ ʠ ʥʘ ʥʘ-

ʟʝʤʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ. ʋʙʳʪʦʯʥʦʩʪʴ ʨʝʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʦʙʲʷʩʥʷʝʪʩʷ 

ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʥʝ ʚʜʘʚʘʷʩʴ ʚ ʜʝʪʘʣʠ, ʦʪʤʝʪʠʤ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ:  

ï ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʫʜʘ ʧʦ-

ʩʪʨʦʝʥʳ ʝʱʝ ʚ ʉʦʚʝʪʩʢʦʝ ʚʨʝʤʷ, ʦʥʠ ʬʠʟʠʯʝʩʢʠ ʠʟʥʦʰʝʥʳ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ 

ʥʘ ʨʝʤʦʥʪ ʠ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ; 

ï ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ ʩʫʜʦʚ ʯʘʩʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʘʤ ʧʘʩʩʘʞʠʨʦʧʦʪʦ-

ʢʦʚ; ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʜʝʡʩʪʚʫʶʱʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ (çʈʘʢʝʪʘè, çʃʠʥʜʘè, çɿʘʨʷè, 

çɺʦʩʭʦʜè) ʨʘʩʩʯʠʪʘʥʳ ʥʘ 60ï70 ʧʘʩʩʘʞʠʨʦʚ, ʘ ʥʘ ʤʥʦʛʠʭ ʤʝʩʪʥʳʭ ʤʘʨʰʨʫʪʘʭ, ʦʩʦ-

ʙʝʥʥʦ ʥʘ ʙʦʢʦʚʳʭ ʨʝʢʘʭ, ʩʫʪʦʯʥʳʡ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 10ï15 ʯʝʣʦʚʝʢ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʩʫʜʘ çʚʝʟʫʪ ʚʦʟʜʫʭè ʥʝʜʦʧʦʣʫʯʘʷ ʜʦʭʦʜʳ;  

ï ʩʦʮʠʘʣʴʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʪʦʣʴʢʦ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫ-

ʪʦʢ, ʪ.ʝ. ʧʦʣʦʚʠʥʫ ʚʨʝʤʝʥʠ ʬʣʦʪ ʧʨʦʩʪʘʠʚʘʝʪ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʢʦʨʦʪʢʦʡ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ ʥʘʚʠʛʘʮʠʠ ʚ ʉʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ (140ï170 ʩʫʪʦʢ) ʛʦʚʦʨʠʪʴ ʦʙ ʦʢʫʧʘʝʤʦʩʪʠ 

ʨʝʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʝ ʧʨʠʭʦʜʠʪʩʷ; ʧʦ ʠʤʝʶʱʠʤʩʷ ʫ ʥʘʩ 

ʜʘʥʥʳʤ ʠʟ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ɺʦʩʪʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʜʦʭʦʜʳ ʦʪ 

ʧʨʦʜʘʞʠ ʧʨʦʝʟʜʥʳʭ ʙʠʣʝʪʦʚ ʠ ʦʧʣʘʪʳ ʟʘ ʧʨʦʚʦʟ ʙʘʛʘʞʘ ʣʠʰʴ ʥʘ 26ï40% ʧʦʢʨʳʚʘʶʪ 

ʨʘʩʭʦʜʳ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʩʦʮʠʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ.  

ʏʝʪʚʝʨʪʦʝ. ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʪʨʦʠʪʩʷ ʩʦʮʠʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʪʦ ʌʝ-

ʜʝʨʘʣʴʥʘʷ ʚʣʘʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʶ ʧʦʜʜʝʨʞʢʫ ʧʘʩʩʘʞʠʨʩʢʠʤ 

ʧʝʨʝʚʦʟʢʘʤ ʢʘʢ ʩʨʝʜʩʪʚʫ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ. ɺ 

2008 ʛ. ʧʨʠʥʷʪʘ çʊʨʘʥʩʧʦʨʪʥʘʷ ʩʪʨʘʪʝʛʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 

ʛʦʜʘè (ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 1734-ʨ ʦʪ 22.11.2008 ʛ.), ʦʧʨʝʜʝʣʠʚʰʘʷ 

ʛʝʥʝʨʘʣʴʥʳʝ ʟʘʜʘʯʠ ʠ ʢʦʥʢʨʝʪʥʳʝ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʩʪʨʘʥʳ ʜʦ 2030 ʛ. ʠ ʥʘ 

ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ [1]. 29 ʬʝʚʨʘʣʷ 2016ʛ. ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʫʪʚʝʨʞʜʝʥʘ 

çʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʇʦ-

ʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 327 ʦʪ 29.02.2016 ʛ. [2]), ʢʦʥʢʨʝʪʠʟʠʨʫʶʱʘʷ ʟʘʜʘʯʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʧʫʪʷʤ 

ʠ ʨʝʯʥʦʤʫ ʬʣʦʪʫ. ɸ 15 ʘʚʛʫʩʪʘ 2016 ʛ. ʚ ʛ. ɺʦʣʛʦʛʨʘʜʝ ʩʦʩʪʦʷʣʦʩʴ ʟʘʩʝʜʘʥʠʝ ʇʨʝʟʠ-

ʜʠʫʤʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʉʦʚʝʪʘ ʩ ʧʦʚʝʩʪʢʦʡ ʜʥʷ ʦ ʨʘʟʚʠʪʠʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ 

ʩʪʨʘʥʳ. ɺʦ ʠʩʧʦʣʥʝʥʠʝ ʨʝʰʝʥʠʷ ɻʦʩʩʦʚʝʪʘ ʇʨʝʟʠʜʝʥʪ ɺ.ɺ. ʇʫʪʠʥ ʫʪʚʝʨʜʠʣ ʧʝʨʝʯʝʥʴ 

ʧʦʨʫʯʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʨʛʘʥʘʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

ʩʫʙʲʝʢʪʦʚ ʈʌ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʧʫʥʢʪʳ, ʢʘʩʘʶʱʠʝʩʷ çʦʨʛʘʥʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘ-

ʯʠʤʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢè. [3]. 

ʆʙʦʙʱʘʷ çʧʘʩʩʘʞʠʨʩʢʫʶè ʯʘʩʪʴ ʵʪʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʚʳʜʝʣʠʤ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʤʦʤʝʥʪʘ:  

ï ʟʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʩʪʨʘʥʳ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʘʢ ʚʳʧʦʣʥʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʥʘʩʝʣʝʥʠʶ 

ʩʪʨʘʥʳ ʜʦʩʪʫʧʥʳʭ ʧʦ ʮʝʥʝ, ʢʦʤʬʦʨʪʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʘ ʦʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʴ ʟʘ ʠʭ ʨʝʰʝʥʠʝ ʚʦʟʣʦʞʝʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʚʝʜʦʤʩʪʚʘ, ʥʦ ʠ ʥʘ ʨʝ-

ʛʠʦʥʳ; 

ï ʬʝʜʝʨʘʣʴʥʘʷ ʚʣʘʩʪʴ ʛʦʪʦʚʘ ʚʟʷʪʴ ʠ ʥʘ ʩʝʙʷ ʯʘʩʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʦʨʛʘʥʠʟʘ-

ʮʠʶ ʩʦʮʠʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʧʨʝʜʣʘʛʘʝʪ ʨʝʛʠʦʥʘʤ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʝʜ-

ʣʦʞʝʥʠʷ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʵʪʦʡ ʩʬʝʨʝ [1], 

[6].  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʟʘʤʝʯʘʥʠʡ ʩʬʦʨʤʫʣʠʨʫʝʤ ʚ ʫʢʨʫʧʥʝʥʥʦʤ ʚʠʜʝ 

ʟʘʜʘʯʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʨʝʯ-

ʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʦʙʨʘʪʠʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʫʯʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʵʪʠʭ ʟʘʜʘʯ. 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʩʣʫʞʠʪ ʥʘʣʠʯʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ, ʪʷʛʦ-

ʪʝʶʱʠʭ ʢ ʩʫʜʦʭʦʜʥʳʤ ʚʦʜʥʳʤ ʧʫʪʷʤ. ɺʳʰʝ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʚ ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ 

ʠ ʉʝʚʝʨʘ ʥʘʰʝʡ ʩʪʨʘʥʳ ʥʘʩʝʣʝʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ, ʷʚʣʷʶ-

ʱʠʭʩʷ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɸ ʪʝʧʝʨʴ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ 

ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʠ ʫʚʠʜʠʤ, ʯʪʦ ʥʘ ʆʙʠ ʦʪ ʅʦʚʦʩʠʙʠʨʩʢʘ ʜʦ ʉʘʣʝʭʘʨʜʘ (2600 ʢʤ) ʝʩʪʴ 

ʪʦʣʴʢʦ ʦʜʠʥ ʤʦʩʪ ï ʚ ʉʫʨʛʫʪʝ, ʥʘ ɽʥʠʩʝʝ ʦʪ ʂʨʘʩʥʦʷʨʩʢʘ ʜʦ ɼʫʜʠʥʢʠ (2000 ʢʤ) ʠ ʥʘ 

ʃʝʥʝ ʦʪ ʋʩʪʴ-ʂʫʪʘ ʜʦ ʫʩʪʴʷ (3500 ʢʤ) ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʤʦʩʪʘ. ɺ ʥʘʰʝʡ ʨʦʜʥʦʡ ʅʠʞʝʛʦ-

ʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ɺʦʣʛʘ ʧʨʦʪʝʢʘʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 300 ʢʤ ʠ ʜʝʣʠʪ ʪʝʨʨʠʪʦʨʠʶ ʦʙʣʘʩʪʠ 

ʥʘ ʜʚʝ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʯʘʩʪʠ, ʘ ʧʝʨʝʭʦʜʦʚ ʩ ʙʝʨʝʛʘ ʥʘ ʙʝʨʝʛ ʪʦʣʴʢʦ ʜʚʘ: ʚ ɻʦʨʦʜʮʝ ʧʦ 

ʧʣʦʪʠʥʝ ɻʕʉ ʠ ʚ ʅ.ʅʦʚʛʦʨʦʜʝ ʧʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ ʤʦʩʪʫ. 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʦʦʙʱʝʥʠʝ çʙʝʨʝʛ ʣʝʚʳʡ ï ʙʝʨʝʛ ʧʨʘʚʳʡè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʣʦʜʢʘʭ ʠʣʠ ʥʘ ʧʘʨʦʤʘʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʙʘʨʞʠ ï ʧʣʦʱʘʜʢʠ ʠ ʪʦʣʢʘ-

ʯʘ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʘʩʩʘʞʠʨʘʤ ʥʘʜʣʝʞʘʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʫʜʦʙʩʪʚ. ɿʠʤʦʡ ʦʨʛʘʥʠʟʫʝʪʩʷ ʘʚʪʦʤʦʙʠʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʥʘʤʦʨʦʞʝʥ-

ʥʳʤ ʘʚʪʦʟʠʤʥʠʢʘʤ, ʘ ʚ ʦʩʝʥʥʝʝ ʠ ʚʝʩʝʥʥʝʝ ʤʝʞʩʝʟʦʥʴʝ ʥʘ 1ï1,5 ʤʝʩʷʮʘ ʩʚʷʟʴ ʚʦʦʙʱʝ 

ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʩʣʝʜʫʝʪ ʥʘʯʘʪʴ ʠʤʝʥʥʦ ʩ ʧʝʨʝʧʨʘʚ. ɺʘʞʥʦ ʟʥʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʥʝʩʫʪʦʯʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ, ʥʦ ʠ ʠʭ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʩʪʴ ʧʦ ʧʝʨʠʦʜʘʤ ʛʦʜʘ, ʧʦ ʜʥʷʤ ʥʝʜʝʣʠ, ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ; ʟʥʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʘʩʩʘ-

ʞʠʨʦʚ ï ʝʜʫʪ ʦʥʠ çʥʘʣʝʛʢʝè ʠʣʠ ʩ ʙʘʛʘʞʦʤ, ʟʥʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʥʝʯʥʳʤʠ ʧʫʥʢ-

ʪʘʤʠ ʧʝʨʝʧʨʘʚ, ʩʪʝʧʝʥʴ ʦʩʥʘʱʝʥʥʦʩʪʠ ʧʫʥʢʪʦʚ ʰʚʘʨʪʦʚʢʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

(ʙʝʨʝʛʦʚʦʡ ʧʨʠʯʘʣ, ʜʝʙʘʨʢʘʜʝʨ, ʥʝʦʙʦʨʫʜʦʚʘʥʥʳʡ ʙʝʨʝʛ) ʠ ʪ.ʜ. 

ʕʪʠ ʩʚʝʜʝʥʠʷ ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʙʦʨʘ ʩʫʜʥʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʝʭʥʠʯʝ-

ʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ, ʩʢʦʨʦʩʪʴ, ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʧʦʩʘʜʢʠ-

ʚʳʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʥʝʦʙʦʨʫʜʦʚʘʥʥʳʡ ʙʝʨʝʛ, ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʘʩʩʘʞʠʨʘʤ ʵʣʝʤʝʥʪʘʨʥʳʝ ʫʜʦʙʩʪʚʘ ʠʣʠ ʜʘʞʝ ʢʦʤʬʦʨʪ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ (ʘʫʜʠʦ- ʠ ʚʠ-

ʜʝʦʪʝʭʥʠʢʘ, ʤʷʛʢʠʝ ʢʨʝʩʣʘ ʠʣʠ ʞʝʩʪʢʠʝ ʩʢʘʤʝʡʢʠ, ʙʫʬʝʪ, ʧʨʦʛʫʣʦʯʥʘʷ ʧʣʦʱʘʜʢʘ ʠ 

ʜʨ.)  

ɺ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦʩʪʦʯʥʝʝ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ ʠ ʜʦ ʛʨʘʥʠʮʳ ʩ ʨʝʩʧʫʙʣʠ-

ʢʦʡ ʄʘʨʠʡ ʕʣ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ɺʦʣʛʠ ʨʘʩʧʦʣʦʞʝʥʳ 8 ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

(ʚ ʪ.ʯ. ʈʘʙʦʪʢʠ, ʃʳʩʢʦʚʦ, ɹʘʨʤʠʥʦ, ɺʘʩʠʣʴʩʫʨʩʢ), ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ 7 ʧʨʠʤʝʨʥʦ ʪʘʢʠʭ 

ʞʝ ʧʦ ʥʘʩʝʣʝʥʥʦʩʪʠ ʧʫʥʢʪʦʚ (ʄʘʢʘʨʴʝʚʦ, ʈʘʟʥʝʞʴʝ, ʄʠʭʘʡʣʦʚʩʢʦʝ). ʉʘʤʦ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʝ ʵʪʠʭ ʧʫʥʢʪʦʚ ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʜʝʞʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. ɺʦʣʛʘ ʜʦʣʞʥʘ ʥʝ ʨʘʟʲʝʜʠʥʷʪʴ, ʘ ʦʙʲʝʜʠʥʷʪʴ ʵʪʠ 

ʧʫʥʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʧʨʘʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʢʨʫʛʣʦʛʦʜʠʯʥʦ. 

ʈʘʙʦʪʫ ʧʦ ʘʥʘʣʠʟʫ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ ʩʪʫʜʝʥʪʳ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʧʨʠʙʳʚʰʠʝ ʢ ʥʘʤ ʥʘ ʫʯʝʙʫ ʠʟ ʧʨʠʚʦʣʞʩʢʠʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. ʉʪʫʜʝʥʪʳ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʝʡ ʵʢʦʥʦʤʠʢʘ, ʶʨʠʩʧʨʫʜʝʥʮʠʷ, ʤʝʥʝʜʞʤʝʥʪ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʘʢʪʠʢʫ ʚ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʩʚʦʠʭ ʨʘʡʦʥʦʚ (ʧʨʘʢʪʠʯʝʩʢʠ ʢ ʩʝʙʝ ʜʦʤʦʡ) ʩ ʟʘʜʘʥʠʝʤ ʠʟʫʯʠʪʴ ʧʘʩʩʘ-

ʞʠʨʦʧʦʪʦʢʠ, ʪʷʛʦʪʝʶʱʠʝ ʢ ʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʯʘʩʪʴ ʵʪʦʡ ʧʨʘʢ-

ʪʠʢʠ ʜʦʣʞʥʳ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʟʘʤʝʩʪʠʪʝʣʠ ʜʝʢʘʥʦʚ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʜʦʣʞʥʦʩʪʠ ʢʦʪʦ-

ʨʳʭ ʚʚʝʜʝʥʳ ʥʘ ʬʘʢʫʣʴʪʝʪʘʭ ʚ 2016 ʛʦʜʫ: ʚʳʷʚʠʪʴ ʪʘʢʠʭ ʩʪʫʜʝʥʪʦʚ, ʜʦʛʦʚʦʨʠʪʴʩʷ ʩ 

ʘʜʤʠʥʠʩʪʨʘʮʠʷʤʠ ʨʘʡʦʥʦʚ ʦ ʧʨʠʝʤʝ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʘʢʪʠʢʫ, ʚʤʝʩʪʝ ʩ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʨʘʙʦʪʘʪʴ ʟʘʜʘʥʠʝ ʥʘ ʧʨʘʢʪʠʢʫ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʥʘ 

ʜʠʧʣʦʤʥʳʡ ʧʨʦʝʢʪ. ʏʝʨʝʟ ʛʦʜ-ʜʚʘ ʫʥʠʚʝʨʩʠʪʝʪ ʙʫʜʝʪ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʫʶ ʠ ʦʙʲ-

ʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘʭ ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʩʚʦʝʥʠʠ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

ɽʩʣʠ ʝʩʪʴ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʠ, ʪʦ ʠʭ ʥʘʜʦ ʦʩʚʘʠʚʘʪʴ. ɺ çʊʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʠè 

[1] ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʢʨʘʷʭ ʠ ʦʙʣʘʩʪʷʭ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ çʈʝʛʠʦʥʘʣʴʥʳʝ ʮʝʣʝ-



ʀ.ʂ. ʂʫʟʴʤʠʯʝʚ, ɸ.ɹ. ʂʦʨʥʝʚ, ɸ.ɻ. ʄʘʣʳʰʢʠʥ 
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ʚʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢè. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʤ ʠ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ʘʚʪʦʥʦʤʥʳʭ ʦʢʨʫʛʘʭ, ʗʢʫʪʠʠ, ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ 

ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʝʢʦʪʦʨʳʝ ʰʘʛʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʢʘʢ ʩʠʣʘʤʠ ʨʝʛʠʦʥʘʣʴ-

ʥʳʭ ʄʠʥʠʩʪʝʨʩʪʚ (ɼʝʧʘʨʪʘʤʝʥʪʦʚ) ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢ ʠ ʩʪʦʨʦʥʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʯʝ-

ʨʝʟ ʦʪʢʨʳʪʳʝ ʢʦʥʢʫʨʩʳ. ʅʘʰ ʫʥʠʚʝʨʩʠʪʝʪ ʤʦʛ ʙʳ ʚ ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ ʩʦʟʜʘʪʴ 

ʧʨʦʝʢʪ ʪʘʢʦʡ çʇʨʦʛʨʘʤʤʳè ʜʣʷ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʣʘʩʪʴ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʣʠ-

ʛʦʥʦʤ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʠ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʚʦʧʨʦʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʯʥʳʭ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ʉʦʪʨʫʜʥʠʢʠ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘʩʧʠʨʘʥʪʳ, ʩʪʫʜʝʥʪʳ ʙʝʟ ʙʦʣʴ-

ʰʠʭ ʟʘʪʨʘʪ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʦʙʱʘʷʩʴ ʩ ʦʨʛʘʥʘʤʠ ʨʝ-

ʛʠʦʥʘʣʴʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ, ʠʟʫʯʠʪʴ ʦʧʳʪ ʥʠʞʝʛʦʨʦʜʩʢʠʭ ʩʫʜʦʩʪʨʦʠʪʝʣʝʡ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʠʢʦʚ, ʚʳʷʩʥʠʪʴ ʠʭ ʚʠʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ʉʦʜʝʨ-

ʞʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʮʝʣʝʚʦʡ çʇʨʦʛʨʘʤʤʳè ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʦʩʥʦʚʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ çʊʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʠè: ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ, ʜʦʩʪʫʧʥʳʭ ʧʦ ʮʝʥʝ, 

ʢʦʤʬʦʨʪʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ.  

ʆʪʤʝʪʠʤ ʝʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʧʦʩʳʣ çʊʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʌ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2030 ʛʦʜʘè: ʩʦʟʜʘʪʴ ʩʢʦʨʦʩʪʥʳʝ ʩʫʜʘ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʤʝʣʢʦʚʦʜʴʝ. ɺ ʧʨʠʥʮʠʧʝ, ʪʘʢʠʝ 

ʩʫʜʘ ʫʞʝ ʩʦʟʜʘʥʳ, ʵʪʦ ʩʫʜʘ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ (ʉɺʇ). ʕʪʠ ʘʧʧʘʨʘʪʳ ʩʪʘʣʠ ʥʘ-

ʩʪʦʷʱʠʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʦʨʳʚʦʤ ʥʘ ʨʝʯʥʦʤ ʬʣʦʪʝ, ʦʥʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʝʥʷʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʢʘʢ ʩʝʟʦʥʥʦʤ ʚʠʜʝ ʩʦʦʙʱʝʥʠʷ. ʆʥʠ ʩʧʦʩʦʙʥʳ 

ʜʚʠʛʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʜ ʚʦʜʥʦʡ, ʥʦ ʠ ʥʘʜ ʣʝʜʦʚʦʡ ʠ ʧʣʦʪʥʦʡ ʟʘʩʥʝʞʝʥʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ, ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʝʩʯʘʥʳʝ ʢʦʩʳ, ʚʳʭʦʜʠʪʴ ʥʘ ʧʦʣʦʛʠʡ ʙʝʨʝʛ (ʩ ʫʢʣʦʥʦʤ ʜʦ 7%). 

ʀʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʦʙʨʘʟʮʦʚ ʉɺʇ ʫʭʦʜʠʪ ʚ ʜʘʣʝʢʠʝ ʛʦʜʳ XIX ʚʝʢʘ. 

ɽʱʝ ʚ 1882 ʛ. ʬʨʘʥʮʫʟʩʢʠʡ ʠʥʞʝʥʝʨ ɻ. ʃʘʚʘʣʴ ʧʦʩʪʨʦʠʣ ʠ ʠʩʧʳʪʘʣ ʧʝʨʚʦʝ ʚ ʤʠʨʝ 

ʉɺʇ. ɸ 25 ʠʶʥʷ 1959 ʛ. ʚ ʜʝʥʴ ʧʨʘʟʜʥʦʚʘʥʠʷ ʧʷʪʠʜʝʩʷʪʠʣʝʪʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʣʠʚʘ 

ʃʘ-ʄʘʥʰ ʣʝʪʯʠʢʦʤ ʃ. ɹʣʝʨʠʦ ʘʥʛʣʠʡʩʢʦʝ ʩʫʜʥʦ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ SR.N1 ʩʪʘʨ-

ʪʦʚʘʣʦ ʚ ʧʦʨʪʫ ɼʫʚʨ, ʧʝʨʝʩʝʢʣʦ ʃʘ-ʄʘʥʰ ʠ ʯʝʨʝʟ ʜʚʘ ʯʘʩʘ ʚʳʰʣʦ ʥʘ ʙʝʨʝʛ ʚʦ ʬʨʘʥ-

ʮʫʟʩʢʦʤ ʧʦʨʪʫ ʂʘʣʝ. ʉ ʪʝʭ ʧʦʨ ʵʪʘ ʜʘʪʘ ʩʯʠʪʘʝʪʩʷ ʜʥʝʤ ʥʘʯʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉɺʇ. 

ʏʝʨʝʟ ʦʯʝʥʴ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʩʫʜʘ ʥʦʚʳʭ ʪʠʧʦʚ (SR.N3 ʥʘ 150 ʧʘʩʩʘ-

ʞʠʨʦʚ, SR.N4 ʥʘ 250 ʧʘʩʩʘʞʠʨʦʚ ʠ 30 ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʜʨʫʛʠʝ), ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ 

ʦʙʝʩʧʝʯʠʣʠ ʧʝʨʝʚʦʟʢʫ ʧʘʩʩʘʞʠʨʦʚ ʠ ʘʚʪʦʤʦʙʠʣʝʡ ʯʝʨʝʟ ʃʘ-ʄʘʥʰ ʠʟ ɸʥʛʣʠʠ ʚ ʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʫʶ ɽʚʨʦʧʫ. ʇʝʨʝʧʨʘʚʘ ʜʝʡʩʪʚʦʚʘʣʘ ʚʧʣʦʪʴ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʦʥʥʝʣʷ ʧʦʜ ʃʘ-

ʄʘʥʰʝʤ [8], [9]. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʤʝʞʜʫ ʢʦʨʧʫʩʦʤ 

ʩʫʜʥʘ ʠ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʚʦʜʘ, ʣʝʜ, ʛʨʫʥʪ) ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫ-

ʭʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʧʫʩ ʩʫʜʥʘ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʚʳʭʦʜʠʪ ʠʟ ʚʦʜʳ, ʧʨʠ ʜʚʠʞʝ-

ʥʠʠ ʩʫʜʥʦ ʧʨʝʦʜʦʣʝʚʘʝʪ ʪʦʣʴʢʦ (ʠʣʠ ʚ ʦʩʥʦʚʥʦʤ) ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʝʛʦ ʩʢʦʨʦʩʪʴ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʦʛʨʘʞʜʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ ʉɺʇ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʩʢʝʛʦʚʳʝ ʠ ʘʤʬʠʙʠʡʥʳʝ. ʉʢʝʛʠ ï ʵʪʦ ʙʦʨʪʦʚʳʝ ʢʠʣʠ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ ʦʥʠ ʯʘʩ-

ʪʠʯʥʦ ʧʦʛʨʫʞʝʥʳ ʚ ʚʦʜʫ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʫʪʝʯʢʫ ʚʦʟʜʫʭʘ ʠʟ ʧʦʜʫʰʢʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʨʪʦʚ, ʘ ʩ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʧʦʜʫʰʢʘ ʧʨʠʢʨʳʚʘʝʪʩʷ çʬʘʨʪʫʢʘ-

ʤʠè ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʵʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʢʝʛʦʚʳʭ ʩʫʜʦʚ ʚ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʫʪʝʯʢʝ ʚʦʟʜʫʭʘ ʠʟ ʧʦʜʫʰʢʠ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦ 

ʚʦʜʝ, ʥʝ ʤʦʛʫʪ ʚʳʡʪʠ ʥʘ ʙʝʨʝʛ ʠʣʠ ʧʨʝʦʜʦʣʝʪʴ ʧʝʩʯʘʥʳʝ ʢʦʩʳ. ɿʘʛʣʫʙʣʝʥʠʝ ʩʢʝʛʦʚ 

(ʦʩʘʜʢʘ ʩʫʜʥʘ) ʥʘ ʩʪʦʷʥʢʝ 0,45 ʤ, ʚ ʜʚʠʞʝʥʠʠ 0,2 ʤ; ʩʫʜʥʦ ʤʦʞʝʪ çʫʪʢʥʫʪʴʩʷè ʥʦʩʦʚʦʡ 

ʯʘʩʪʴʶ ʚ ʧʦʣʦʛʠʡ ʙʝʨʝʛ ʩ ʤʷʛʢʠʤ ʛʨʫʥʪʦʤ ʠ ʧʦ ʦʪʢʠʜʥʦʤʫ ʪʨʘʧʫ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʘʜ-

ʢʫ-ʚʳʩʘʜʢʫ ʧʘʩʩʘʞʠʨʦʚ ʠʣʠ ʚ ʦʙʳʯʥʦʤ ʚʘʨʠʘʥʪʝ ʰʚʘʨʪʦʚʘʪʴʩʷ ʙʦʨʪʦʤ ʢ ʧʨʠʯʘʣʫ. 

ʀʟ ʜʝʡʩʪʚʫʶʱʠʭ ʩʢʝʛʦʚʳʭ ʩʫʜʦʚ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʪʝʧʣʦʭʦʜʳ ʪʠʧʘ çɿʘʨʥʠʮʘè 

(ʧʨʦʝʢʪ ˉ 1435, ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ 48 ʤʝʩʪ, ʤʦʱʥʦʩʪʴ 250 ʣ.ʩ., ʩʢʦʨʦʩʪʴ 36 ʢʤ/ʯ) 

ʠ ʪʠʧʘ çʆʨʠʦʥè (ʧʨʦʝʢʪ ˉ 1746, 80 ʤʝʩʪ, 1000 ʣ.ʩ., 53 ʢʤ/ʯ). ɼʚʠʞʠʪʝʣʠ ʫ ʩʫʜʦʚ ʦʙʦ-

ʠʭ ʪʠʧʦʚ ʚʦʜʦʤʸʪʥʳʝ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʋ ʘʤʬʠʙʠʡʥʳʭ ʩʫʜʦʚ ʚʦʟʜʫʰʥʘʷ ʧʦʜʫʰʢʘ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʢʦʨʧʫʩʘ ʦʛʨʘʞʜʘ-

ʝʪʩʷ ʵʣʘʩʪʠʯʥʦʡ çʶʙʢʦʡè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʜʥʫ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʥʘʜ ʚʦʜʥʦʡ ʠʣʠ ʪʚʝʨʜʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʧʦ-

ʣʫʯʝʥʳ ʧʨʦʯʥʳʝ, ʛʠʙʢʠʝ, ʠʟʥʦʩʦʩʪʦʡʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʢʦʥʩʪʨʫʢʪʦʨʘʤ 

ʩʦʟʜʘʪʴ ʙʦʨʪʦʚʦʝ ʦʛʨʘʞʜʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ ʚ ʚʠʜʝ ʵʣʘʩʪʠʯʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʙʘʣʣʦʥʦʚ. ɹʘʣʣʦʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʫʜʥʫ ʧʣʘʚʫʯʝʩʪʴ ʧʨʠ ʩʪʦʷʥʢʝ ʥʘ ʚʦʜʝ ʠ ʧʨʝʜʦʪʚʨʘ-

ʱʘʶʪ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʞʝʩʪʢʦʛʦ ʢʦʨʧʫʩʘ ʩ ʛʨʫʥʪʦʤ ʧʨʠ ʩʪʦʷʥʢʝ ʥʘ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ. ʅʘ ʩʝʛʦʜʥʷ ʘʤʬʠʙʠʡʥʳʝ ʉɺʇ ʙʘʣʣʦʥʝʪʥʦʛʦ ʪʠʧʘ ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʤʠ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʘʤʬʠʙʠʡʥʳʝ ʘʧʧʘʨʘʪʳ ʪʠʧʘ çʄʘʨʩè ʠ çʍʠʚʫʩè (ʧʘʩʩʘ-

ʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴʶ 8, 10, 20 ʠ 50 ʤʝʩʪ), ʩʪʨʦʷʱʠʝʩʷ ʅʠʞʝʛʦʨʦʜʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

çɸʨʢʪʠʢʘè (25ï30 ʤʝʩʪ, ʛ. ʆʤʩʢ), çʀʨʙʠʩè (25 ʤʝʩʪ), çʇʫʤʘè (16 ʤʝʩʪ) ʠ ʜʨ. ʅʘ ʩʫʜʘʭ 

ʤʘʣʦʡ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥ ʦʜʠʥ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ʩ ʧʨʠʚʦʜʦʤ ʥʘ 

ʚʝʥʪʠʣʷʪʦʨ ʠ ʥʘ ʤʘʨʰʝʚʳʡ ʜʚʠʞʠʪʝʣʴ (ʚʦʟʜʫʰʥʳʡ ʚʠʥʪ), ʥʘ ʩʫʜʘʭ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠ-

ʤʦʩʪʴʶ 20 ʠ ʙʦʣʝʝ ʤʝʩʪ ï ʜʚʘ ʜʚʠʛʘʪʝʣʷ ʠ ʜʚʘ ʚʦʟʜʫʰʥʳʭ ʚʠʥʪʘ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʝʡ ʧʨʠ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ ʦʪ 10 ʜʦ 50 ʤʝʩʪ ʩʦʩʪʘʚʣʷʝʪ 110ï850 ʣ.ʩ. ʅʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ ʨʘʩʭʦʜʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 60% ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ, ʥʘ 

ʜʚʠʞʝʥʠʝ 35%, ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʧʦʪʝʨʠ 5%.  

ʇʨʘʢʪʠʢʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʦʮʝʥʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʉɺʇ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʛʣʘʚʥʦʝ 

ʜʦʩʪʦʠʥʩʪʚʦ ï ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʫʛʣʦʛʦʜʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʂʦʥʩʪʨʫʢʪʦʨʘʤʠ ʠ ʩʫʜʦ-

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʅ. ʅʦʚʛʦʨʦʜʘ, ʉ.-ʇʝʪʝʨʙʫʨʛʘ, ʆʤʩʢʘ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠ ʧʦʩʪʨʦʝʥʳ ʩʦʪʥʠ ʉɺʇ ʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʥʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʚ ʄʏʉ, ʄɺɼ, ʄʠʥʟʜʨʘʚʝ, ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʯʘʩʪʥʳʤʠ ʚʣʘʜʝʣʴʮʘʤʠ. ʇʦʩʪʝʧʝʥʥʦ 

ʉɺʇ ʧʦʷʚʣʷʶʪʩʷ ʠ ʥʘ ʩʦʮʠʘʣʴʥʳʭ ʤʘʨʰʨʫʪʘʭ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʝʨʝʧʨʘʚʘʭ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉɺʇ ʥʘ ʧʝʨʝʧʨʘʚʘʭ, ʥʘ çʧʦʜʭʚʘʪʝè ʧʘʩʩʘʞʠʨʦʚ ʦʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʩʪʘʥʮʠʡ ʧʨʠʤʳʢʘʥʠʷ ʢ ʚʦʜʥʳʤ ʧʫʪʷʤ (ʃʘʙʳʪʥʘʥʛʠ, ʇʨʠʦʙʴʝ, ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʃʝʩʦ-

ʩʠʙʠʨʩʢ, ʃʝʥʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ), ʥʘ ʤʝʩʪʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʤʘʨʰʨʫʪʘʭ ʦʪ ʦʙʣʘʩʪʥʳʭ ʠ 

ʨʘʡʦʥʥʳʭ ʮʝʥʪʨʦʚ ʜʦ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝ-

ʥʳ [6], [9]. 

ʅʦ ʧʦʢʘ ʤʘʩʩʦʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʉɺʇ ʥʘ ʩʦʮʠʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʙʳʪʦʯʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʋʙʳʪʢʠ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ (ʉʂ), ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʦʮʠʘʣʴʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝ-

ʨʝʚʦʟʢʠ, ʜʦʣʞʥʳ ʧʦʢʨʳʚʘʪʴʩʷ ʜʦʪʘʮʠʷʤʠ ʠʟ ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ. ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʨʝ-

ʛʠʦʥʦʚ ʥʝʦʭʦʪʥʦ ʠʜʫʪ ʥʘ ʠʭ ʚʳʜʝʣʝʥʠʝ, ʪʱʘʪʝʣʴʥʦ ʚʳʩʯʠʪʳʚʘʝʪ ʢʘʞʜʳʡ ʨʫʙʣʴ ʨʘʩʭʦ-

ʜʦʚ ʉʂ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʉʂ ʩʫʱʝʩʪʚʫʝʪ ʚ ʨʝʞʠʤʝ ʚʳʞʠʚʘʥʠʷ, ʥʝ ʠʤʝʶʪ ʦʙʦʨʦʪʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʧʦʢʫʧʢʫ ʟʘʧʯʘʩʪʝʡ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʧʨʠʦʙʨʝʪʝʥʠʠ ʥʦʚʦʛʦ ʬʣʦʪʘ ʠʣʠ ʢʘʧʠ-

ʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʜʝʡʩʪʚʫʶʱʠʭ ʩʫʜʦʚ. ʏʘʩʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʫʙʳʪʦʯʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʝ ʠʜʫʪ, ʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʉʂ ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʢʘʧʠʪʘʣʦʝʤʢʘʷ ʤʦʜʝʣʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, 

ʩʫʜʘ ʩʧʠʩʳʚʘʶʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ, ʩʧʨʦʩ ʥʘʩʝʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦ 

ʟʥʘʯʠʤʳʝ ʧʝʨʝʚʦʟʢʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ [4ï6], [10]. 

ʇʨʝʜʳʜʫʱʠʤ ʘʙʟʘʮʝʤ ʩʪʘʪʴʠ ʘʚʪʦʨʳ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʥʝʢʠʡ çʚʦʜʦʨʘʟʜʝʣè ʤʝʞʜʫ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʨʝʯʥʳʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ ʠ ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚ ʩʠʣʫ ʠʭ ʫʙʳʪʦʯʥʦʩʪʠ ʜʣʷ ʉʂ.  

ʂʘʢ ʧʨʝʦʜʦʣʝʪʴ ʵʪʦʪ çʚʦʜʦʨʘʟʜʝʣè? ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʧʨʠʦʨʠʪʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʜʘʥ ʥʝ ʧʨʠ-

ʙʳʣʠ ʉʂ, ʘ ʮʝʥʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʩʩʘʞʠʨʦʚ ʠ 

ʩʦʟʜʘʥʠʶ ʜʣʷ ʥʠʭ ʫʜʦʙʩʪʚ ʠ ʜʘʞʝ ʢʦʤʬʦʨʪʘ ʚʦ ʚʨʝʤʷ ʧʦʝʟʜʢʠ ʠ ʙʝʨʝʛʦʚʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ. ɺ ʧʨʝʦʜʦʣʝʥʠʠ ʵʪʦʛʦ çʚʦʜʦʨʘʟʜʝʣʘè ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʪʨʠ ʩʪʦʨʦʥʳ: 

ï ʧʘʩʩʘʞʠʨʳ (ʥʘʩʝʣʝʥʠʝ); 

ï ʧʝʨʝʚʦʟʯʠʢʠ (ʩʫʜʦʭʦʜʥʳʝ ʢʦʤʧʘʥʠʠ); 

ï ʛʦʩʫʜʘʨʩʪʚʦ (ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʨʝʛʠʦʥʦʚ). 

ɻʦʩʫʜʘʨʩʪʚʦ ʦʙʷʟʘʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʮʠʘʣʴʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʧʝʨʝʚʦʟʢʘʭ 

ʧʦ ʜʦʩʪʫʧʥʦʡ ʮʝʥʝ; ʉʂ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʘ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ, ʥʦ ʧʨʠ 

ʵʪʦʤ, ʢʘʢ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ, ʉʂ ʩʧʦʩʦʙʥʘ ʚʳʧʦʣʥʷʪʴ ʧʝʨʝʚʦʟʢʠ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠ-



ʀ.ʂ. ʂʫʟʴʤʠʯʝʚ, ɸ.ɹ. ʂʦʨʥʝʚ, ɸ.ɻ. ʄʘʣʳʰʢʠʥ 
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ʯʠʠ ʧʨʠʙʳʣʠ; ʧʘʩʩʘʞʠʨʳ ʧʦʝʜʫʪ ʨʝʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʝʩʣʠ ʧʦʝʟʜʢʘ ʙʫʜʝʪ ʫʜʦʙʥʦʡ ʠ 

ʙʝʟʦʧʘʩʥʦʡ, ʘ ʮʝʥʘ ʙʠʣʝʪʘ ʜʦʩʪʫʧʥʘ ʜʣʷ ʠʭ ʙʶʜʞʝʪʘ, 

ɺ ʨʘʟʨʝʰʝʥʠʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʪʨʝʫʛʦʣʴʥʠʢʘ çʛʦʩʫʜʘʨʩʪʚʦ-ʧʝʨʝʚʦʟʯʠʢ-ʧʘʩʩʘʞʠʨè 

ʤʦʛʫʪ ʩʢʘʟʘʪʴ ʩʚʦʝ ʩʣʦʚʦ ʧʳʪʣʠʚʳʝ ʫʤʳ ʥʘʰʠʭ ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ. 

ʇʝʨʚʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʥʘ ʢʦʪʦʨʦʝ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʘʩʩʘʞʠʨ, ʵʪʦ ʫʜʦʙʩʪʚʘ. ʇʦʜ 

ʫʜʦʙʩʪʚʘʤʠ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ ʪʨʝʙʦʚʘʥʠʡ ʧʘʩʩʘʞʠʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʚʳʙʦʨ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʝʟʜʢʠ, ʠʥʪʝʨʚʘʣ ʦʪʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʘʩʩʘʞʠʨʩʢʦʡ ʣʠʥʠʠ; ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʘʯʘʣʴʥʦ-ʢʦʥʝʯʥʦʛʦ ʧʫʥʢʪʘ 

ʧʘʩʩʘʞʠʨʩʢʦʡ ʣʠʥʠʠ ʜʦ ʧʦʜʲʝʟʜʘ ʜʦʤʘ ʠ ʤʝʩʪʘ ʨʘʙʦʪʳ; ʥʘʛʣʷʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩ-

ʧʠʩʘʥʠʠ, ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʳʭ ʤʝʩʪ, ʮʝʥʝ ʙʠʣʝʪʘ; ʩʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʚ 

ʦʞʠʜʘʥʠʠ ʥʘʯʘʣʘ ʧʦʝʟʜʢʠ ʠ ʧʦ ʧʨʠʙʳʣʠ ʚ ʢʦʥʝʯʥʳʡ ʧʫʥʢʪ; ʢʦʤʬʦʨʪ ʚ ʩʘʣʦʥʝ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʪ.ʜ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʪʴ ʥʝʢʠʡ ʤʦʜʫʣʴ ʫʜʦʙʩʪʚ, 

ʦʙʦʙʱʘʶʱʠʡ ʨʝʞʠʤ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʘʩʩʘʞʠʨʘ ʧʨʠ ʚʳʙʦʨʝ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜ-

ʩʪʚʘ. ʆʙʦʩʥʦʚʘʥʠʝ ʪʘʢʦʛʦ ʤʦʜʫʣʷ ʤʦʞʝʪ ʙʳʪʴ ʪʝʤʦʡ ʤʘʛʠʩʪʝʨʩʢʦʡ ʠʣʠ ʢʘʥʜʠʜʘʪʩʢʦʡ 

ʜʠʩʩʝʨʪʘʮʠʠ. 

ʊʝʤʦʡ ʩʝʨʴʝʟʥʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʩʦʮʠʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ. ʉʦʮʠʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʩʝʛʦʜʥʷ ʫʙʳʪʦʯ-

ʥʳ; ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦʥʠ ʦʩʪʘʥʫʪʩʷ ʫʙʳʪʦʯʥʳʤʠ ʠ ʚ ʦʙʦʟʨʠʤʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʪ.ʢ. 

ʥʘʨʷʜʫ ʩ ʨʦʩʪʦʤ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʧʫʩʪʠʤʳʤ ʨʦʩʪʦʤ ʮʝʥ 

ʥʘ ʧʨʦʝʟʜʥʳʝ ʙʠʣʝʪʳ ʙʫʜʫʪ ʨʘʩʪʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ, 

ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʟʜʘʥʠʶ ʙʦʣʴʰʠʭ ʫʜʦʙʩʪʚ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʙʦʨʪʫ ʠ ʥʘ 

ʙʝʨʝʛʫ. ɺʩʝ ʵʪʦ ʧʦʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʬʣʦʪʘ ʠ ʙʝʨʝʛʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʵʢʦʥʦʤʠʢʠ ʩʦʮʠʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚʩʝʛʜʘ 

ʙʫʜʫʪ ʪʘʨʠʬʳ (ʮʝʥʘ ʙʠʣʝʪʘ). ʅʘʰʠʤ ʵʢʦʥʦʤʠʩʪʘʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟ-

ʜʘʪʴ ʤʝʪʦʜʠʢʫ ʠʣʠ ʭʦʪʷ ʙʳ ʚʳʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʘʨʠʬʦʚ. ʈʘʟʤʝʨʳ ʪʘʨʠʬʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʫʚʷʟʘʥʳ ʩ ʫʨʦʚʥʝʤ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ, ʨʘʟʤʝʨʦʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʢʦʨʟʠʥʳ ʠ ʜʦʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦ-

ʜʦʚ ʚ ʥʝʡ, ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʚ ʉʂ ʠ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ ʥʘ ʧʘʨʘʣ-

ʣʝʣʴʥʳʭ ʤʘʨʰʨʫʪʘʭ ʠ ʪ.ʜ. ʉ ʨʘʟʤʝʨʘʤʠ ʪʘʨʠʬʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩʫʤʤʘ ʜʦʪʘʮʠʡ ʉʂ ʠʟ 

ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʪʘʨʠʬʘʤʠ ʠ ʜʦʪʘʮʠʷʤʠ ï ʘʨʭʠʩʣʦʞʥʘʷ ʟʘʜʘ-

ʯʘ, ʦʥʘ ʪʨʝʙʫʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʠʥʪʝʨʝʩʦʚ ʧʘʩʩʘʞʠʨʦʚ, ʉʂ ʠ ʤʝʩʪ-

ʥʳʭ ʙʶʜʞʝʪʦʚ, ʥʦ ʪʝʤ ʠʥʪʝʨʝʩʥʝʝ ʙʫʜʝʪ ʪʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʝʝ ʨʘʟʨʝʰʝʥʠʶ. 

ʇʦʜʣʝʞʠʪ ʠʩʩʣʝʜʦʚʘʥʠʶ ʶʨʠʜʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʧʘʩʩʘʞʠʨʩʢʠʭ ʉʂ. ɺ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ʠ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʩʪʘʪʫʩ ʢʦʤʧʘʥʠʡ ï ʦʪʢʨʳʪʦʝ 

ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ ʩ ʫʩʪʘʚʥʳʤ ʢʘʧʠʪʘʣʦʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʦʢ-

ʨʫʛʘ (ʢʨʘʷ). ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ ʥʘʭʦʜʷʪʩʷ 

ʫ ɼʝʧʘʨʪʘʤʝʥʪʘ (ʄʠʥʠʩʪʝʨʩʪʚʘ) ʪʨʘʥʩʧʦʨʪʘ ʦʢʨʫʛʘ (ʢʨʘʷ), ʜʠʨʝʢʮʠʷ ʢʦʤʧʘʥʠʠ ʦʪʚʝʯʘ-

ʝʪ ʟʘ ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʚʦʟʢʘʤʠ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ ʠ 

ʩʥʘʙʞʝʥʠʝ ʬʣʦʪʘ, ʧʦʜʙʦʨ ʢʘʜʨʦʚ ʧʣʘʚʩʦʩʪʘʚʘ, ʙʝʨʝʛʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʠ 

ʜʨ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʦʛʦ ʬʣʦʪʘ, ʢʘʧʠʪʘʣʴʥʳʡ ʠ ʩʨʝʜʥʠʡ ʨʝʤʦʥʪ ʩʫʜʦʚ, ʧʦʢʫʧʢʘ ʟʘ-

ʧʘʩʥʳʭ ʯʘʩʪʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘ ʩʯʝʪ ʙʶʜʞʝʪʘ ʦʢʨʫʛʘ (ʢʨʘʷ). 

ʅʘ ʟʘʩʝʜʘʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʉʦʚʝʪʘ (ʛ. ɺʦʣʛʦʛʨʘʜ, 15 ʘʚʛʫʩʪʘ 2016 ʛ.) ʚʳʩʢʘ-

ʟʳʚʘʣʦʩʴ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʧʨʠʜʘʥʠʠ ʉʂ, ʚʳʧʦʣʥʷʶʱʠʤ ʩʦʮʠʘʣʴʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝ-

ʨʝʚʦʟʢʠ, ʩʪʘʪʫʩʘ ʢʘʟʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [3]. ʕʪʦʪ ʚʦʧʨʦʩ ʪʦʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʨʷʜʫ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʉʂ, ʚʳʧʦʣʥʷʶʱʠʭ ʩʦʮʠʘʣʴʥʳʝ 

ʧʝʨʝʚʦʟʢʠ. 

ɹʦʣʴʰʦʡ ʧʨʦʩʪʦʨ ʜʣʷ ʪʚʦʨʯʝʩʢʠʭ ʧʦʠʩʢʦʚ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʩʦʮʠ-

ʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʝʨʝʧʨʘʚʘʭ, ʉɺʇ. ʕʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʜʣʷ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʘʧʧʘʨʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʨʫʛʣʦʛʦʜʠʯʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʥʦ 

ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʉɺʇ ʚ ʧʨʘʢʪʠʢʫ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʧʦʢʘ ʥʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ. ɿʠʤʥʷʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʬʣʦʪʘ ï ʷʚʣʝ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʥʠʝ ʜʣʷ ʨʝʯʥʠʢʦʚ ʥʦʚʦʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʥʝ ʪʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ 

ʪʦʧʣʠʚʘ ʥʘ ʦʙʦʛʨʝʚ ʩʘʣʦʥʘ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʨʝʰʝʥʠʷ ʨʷʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ: ʙʫʥʢʝʨʦʚʢʘ ʪʦʧʣʠʚʦʤ, ʦʭʨʘʥʘ ʩʫʜʦʚ ʚʦ ʚʨʝʤʷ ʥʦʯʥʦʛʦ ʦʪʩʪʦʷ, 

ʦʧʝʨʘʪʠʚʥʳʡ ʨʝʤʦʥʪ ʙʘʣʣʦʥʦʚ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʙʦʨʴʙʘ ʩ ʦʙʣʝʜʝʥʝʥʠʝʤ ʧʨʠ ʜʚʠ-

ʞʝʥʠʠ ʧʦ ʦʪʢʨʳʪʦʡ ʚʦʜʝ ʧʨʠ ʤʠʥʫʩʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʧʦ ʛʣʘʜʢʦʡ ʣʝʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʝʪʨʝʥʫʶ ʧʦʛʦʜʫ ʠ ʜʨ. 

ʉʪʫʜʝʥʪʳ ʠʥʞʝʥʝʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ (ʤʝʭʘʥʠʢʠ, ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʠ, ʩʫʜʦʚʦʜʠ-

ʪʝʣʠ) ʤʦʛʣʠ ʙʳ ʚ ʩʚʦʠʭ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʚʥʝʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʩʥʘʱʝʥʠʶ ʩʫʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʧʣʘʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ, ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʜʣʷ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʜʦʚ, ʧʦ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʦʪ-

ʜʝʣʴʥʳʭ ʫʟʣʦʚ, ʧʦ ʢʦʤʧʦʥʦʚʢʝ ʧʦʤʝʱʝʥʠʡ ʠ ʩʦʟʜʘʥʠʶ ʙʦʣʴʰʠʭ ʫʜʦʙʩʪʚ ʜʣʷ ʧʘʩʩʘʞʠ-

ʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ ʤʦʛʫʪ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʘʩʩʘʞʠʨʩʢʠʝ ʢʨʝʩʣʘ ʩ ʦʪʢʠʜʥʳʤʠ ʩʧʠʥʢʘʤʠ, 

ʦʙʨʘʟʫʶʱʠʤʠ ʧʣʦʱʘʜʢʫ ʜʣʷ ʙʘʛʘʞʘ ʚʤʝʩʪʦ ʙʘʛʘʞʥʦʛʦ ʦʪʩʝʢʘ; ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʫʜʦʙ-

ʥʳʝ ʪʨʘʧʳ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʚʳʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʥʝʦʙʦʨʫʜʦʚʘʥʥʳʡ 

ʙʝʨʝʛ; ʧʨʝʜʣʦʞʠʪʴ ʩʨʝʜʩʪʚʘ, ʫʣʫʯʰʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʢʫʨʩʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʉɺʇ 

ʚ ʚʝʪʨʝʥʫʶ ʧʦʛʦʜʫ, ʠ ʧʦʨʝʰʘʪʴ ʤʥʦʛʦ ʜʨʫʛʠʭ ʠ ʤʝʣʢʠʭ, ʠ ʩʝʨʴʝʟʥʳʭ ʟʘʜʘʯ. 

ʈʝʢʪʦʨʘʪ ʧʦʜʜʝʨʞʠʪ ʠʥʠʮʠʘʪʠʚʳ ʬʘʢʫʣʴʪʝʪʦʚ, ʢʘʬʝʜʨ, ʬʠʣʠʘʣʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʦʪʜʝʣʴʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 
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The article considers the social, economic, technical and scientific problems of development 

of passenger transportation by river transport. The causes of social passenger transportation 

losses are covered. The authors offer young scientists, undergraduates and students the sci-

entific research subjects in the field of increasing the efficiency of river passenger transpor-

tation. 
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ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ, ʘʩʧʠʨʘʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ɸ.ɸ. ʉʠʨʦʪʢʠʥ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʌɻɹʆʋ ɺʆ çʅɻʇʋ ʠʤ. ʂʦʟʴʤʳ ʄʠʥʠʥʘè 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʀ ʈɸɿɺʀʊʀɽ ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ  

ʂɸɼʈʆɺ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʉɽɻʄɽʅʊɸ  

ʊʈɸʅʉʇʆʈʊʅʆ-ʕʂʉʇɽɼʀʎʀʆʅʅʆʁ ʆʊʈɸʉʃʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʩʦʥʘʣ, ʦʙʫʯʝʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʧʨʦʛʨʘʤʤʘ, ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʴ, ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʘʷ ʦʪʨʘʩʣʴ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ  ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʢʘʜʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʯʘʩʪʠʝ ʚʫʟʦʚ ʠ ʢʦʤʧʘʥʠʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʠ ʨʘʟʚʠʪʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʨʩʦ-

ʥʘʣʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ. ʈʘʟʨʘʙʦ-

ʪʘʥʳ ʩʭʝʤʳ, ʩʪʨʫʢʪʫʨʠʨʫʶʱʠʝ ʨʘʙʦʪʫ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʢʦʤʧʝʪʝʥʪʥʦ-

ʩʪʠ ʢʘʜʨʦʚ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺʚʝʜʝʥʠʝ 

ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʚ ʮʝʣʦʤ, ʠ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʘʙʦ-

ʪʘʶʱʝʛʦ ʚ ʥʠʭ ʧʝʨʩʦʥʘʣʘ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʚ 

ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ 

ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ 

ʫʤʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʙʫʯʝʥʥʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ ʪʨʫʜʘ. ʊʦ ʝʩʪʴ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚ-

ʢʠ ʢʘʜʨʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʝʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦ-

ʩʪʷʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʢʦʥʢʨʝʪ-

ʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʢʦʤʧʘʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʥʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʯʝʥʴ ʚʘʞʥʦ 

ʪʱʘʪʝʣʴʥʦ ʧʨʦʨʘʙʘʪʳʚʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜ-

ʨʦʚ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʧʦʚʳ-

ʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʢʦʤ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʧʣʝʢʩʥʦ (ʩʠʩʪʝʤʥʦ) ʠʟʫʯʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ ʤʝ-

ʪʦʜʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʢʘʢ ʢʦʤʧʦʥʝʥʪʘ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʘʢʪʫʘʣʴʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʜʣʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʦʚʳʰʝ-

ʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʢʘʜʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ; ʚʳʷʚʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʩʬʝʨʳ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ ʈʦʩʩʠʠ; ʠʟʫ-

ʯʝʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʦʧʳʪʘ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʨʝʰʝʥʠʡ; ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʧʧ 

ʨʘʙʦʪʥʠʢʦʚ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ: ʩʨʘʚʥʝ-

ʥʠʝ, ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʘʥʘʣʠʟ 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʙʣʝʤʳ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʩʬʝ-

ʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦʩʚʷʪʠʣʠ ʩʚʦʠ ʨʘʙʦʪʳ ʤʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝ-

ʥʳʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ɸʧʘʪʮʝʚ ɺ.ʀ. [12], ɹʘʢʣʘʰʠʥ ɸ.ʀ. [8], ɹʫʨʥʦʩʦʚ ʅ.ʄ. [2], ɻʘʣʘʭʦʚ 

ɺ.ʀ. [2], ɼʝʤʝʱʠʭ [2], ʃʝʚʠʥ ɹ.ɸ. [2, 12], ʃʘʪʳʬʫʣʣʠʥ ʀ.ʀ. [8], ʉʣʦʙʦʞʘʥʢʦ ɸ.ɺ. [12], 

ʋʩʪʠʥʦʚʘ ɻ.ʀ. [2] ʠ ʜʨ. ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʠʥʞʝ-

ʥʝʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʠʟʫʯʘʶʪʩʷ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʇʦʚʝʩʴʤʘ ʅ.ɺ. [9], ʊʨʝʪʴʷʢʦʚʦʡ ʃ.ɺ. [18] ʠ ʜʨ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʨʦʚʥʠ, 

ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥ-

ʞʝʥʝʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [22, 23]. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʜʝʷʪʝʣʴʥʦʩʪʥʦ-ʨʝʬʣʝʢʩʠʚʥʳʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ 

ʦʩʥʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʞʝʥʝʨʘ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [5] ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʦʙʣʝʤʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʦʪʨʘʩʣʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-

ʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘ-

ʙʦʪʥʠʢʦʚ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʩʦʜʝʡʩʪʚʫʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʨʘʩʣʝʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʚ ʌɻɹʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙ-

ʱʝʥʠʷè ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʃʦʛʠʩʪʠʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢè ʨʝʘʣʠʟʫʝʪʩʷ ʤʦʜʝʣʴ çʪʨʦʡʥʘʷ ʩʧʠʨʘʣʴè (TripleHelix) [4, 

ʩ. 67]. ʕʪʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺ 

ʤʦʜʝʣʠ çʪʨʦʡʥʘʷ ʩʧʠʨʘʣʴè ʚʫʟ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʮʝʥʪʨʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʱʠʡ ʩ ʙʠʟʥʝʩʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ (ʪʘʙʣ. 1). 

ʀʟ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ çʪʨʦʡʥʦʡ ʩʧʠʨʘʣʠè (ʪʘʙʣ. 1) ʚʠʜʥʦ, ʯʪʦ ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʡ ʚʫʟ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ, ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʠ ʢʦʤʤʝʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʥʝʨʛʝ-

ʪʠʯʝʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʢʘʢ ʩʘʤʠʤ ʚʫʟʦʤ, ʪʘʢ ʠ ʝʛʦ ʧʘʨʪʥʝʨʘʤʠ 

ʚ ʤʦʜʝʣʠ (ʙʠʟʥʝʩʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ), ʘ ʩ ʜʨʫʛʦʡ ï ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ. 
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ʊʘʙʣʠʮʘ 1 

ʕʣʝʤʝʥʪʳ ʤʦʜʝʣʠ çʪʨʦʡʥʘʷ ʩʧʠʨʘʣʴè ʠ ʠʭ ʬʫʥʢʮʠʠ 

ʅʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘ ɼʝʷʪʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ 

ɺʫʟ ʢʘʢ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ  

ʢʦʤʧʣʝʢʩ 

ʇʨʦʚʦʜʠʪ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʨʦʬʠʣʷ ʧʦʜʛʦʪʦʚʢʠ çʃʦʛʠʩʪʠʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢè ʥʘʧʨʘʚʣʝʥʠʷ çʄʝʥʝʜʞʤʝʥʪè. ɺʳʧʦʣʥʷʝʪ 

ʛʨʘʥʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ 

ʅʦʚʦʩʠʙʠʨʩʢʘ, ʦʙʣʘʩʪʠ, ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ. ʆʩʫʱʝʩʪʚʣʷʝʪ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ (ʚ ʩʪʨʫʢʪʫʨʝ ʚʫʟʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ɹʠʟʥʝʩ-

ʠʥʢʫʙʘʪʦʨ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ [1] ʠ ʎʝʥʪʨ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ [20]) ɹʠʟʥʝʩ ʀʥʠʮʠʠʨʫʝʪ ʮʝʣʝʚʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʚʫʟʦʚʩʢʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʘ 

ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʠ (ʠʣʠ) ʩʦʚʤʝʩʪʥʦ ʩ ʚʫʟʦʤ ʧʨʦʚʦʜʠʪ ʪʘʢʫʶ ʧʦʜʛʦʪʦʚʢʫ. 

ʈʫʢʦʚʦʜʠʪʝʣʠ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʢʦʤʧʘʥʠʡ (ʧʦ ʟʘʧʨʦʩʫ 

ʚʫʟʘ) ʚʩʪʨʝʯʘʶʪʩʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʚ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʩʪʫʜʝʥʪʦʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠʟʥʝʩʘ ʧʨʦʚʦʜʷʪ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʪʝʤʘʪʠʯʝʩʢʠʝ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ. ʇʦ ʟʘʢʘʟʘʤ ʙʠʟʥʝʩʘ 

ʨʘʟʨʘʙʘʪʳʚʘʁ ʪʩʷ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, 

ʚʳʧʦʣʥʷʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʫʶ ʨʘʙʦʪʫ. 

ʌʝʜʝʨʘʣʴʥʳʝ, 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ 

ʦʨʛʘʥʳ ʚʣʘʩʪʠ 

ʈʝʘʣʠʟʫʝʪʩʷ ʢʦʦʧʝʨʘʮʠʷ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʩ ʚʫʟʦʚʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʘʜʨʦʚ, ʯʪʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʚ ʩʬʝʨʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

 

ɼʨʫʛʠʤ ʦʪʨʘʩʣʝʚʳʤ ʚʫʟʦʤ, ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʤ ʥʘʜ ʚʦʧʨʦʩʦʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʫʶ ʨʘʙʦʪʫ, 

ʷʚʣʷʝʪʩʷ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʀʤʧʝʨʘʪʦʨʘ 

ʅʠʢʦʣʘʷ IIè (ʄʀʀʊ). ʉ ʮʝʣʴʶ ʨʠʪʤʠʯʥʦʛʦ ʩʙʳʪʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʆɸʆ çʈɾɼè ʥʘ 

ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʋʀʊ) ʄʀʀʊ ʨʘʟ-

ʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ çʊʝʭʥʦʣʦʛʠʷ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦ-

ʪʝʨʴ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʎʝʥʪʨʘ ʬʠʨʤʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʫʞʠʚʘʥʠʷ 

(ʎʌʊʆ)è. ɺ 2016 ʛʦʜʫ ʥʘ ʙʘʟʝ ʀʋʀʊ ʄʀʀʊ ʚ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʥʪʨʘ ʤʘʨʢʝʪʠʥ-

ʛʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʦʙʲʷʚʣʝʥ ʥʘʙʦʨ ʥʘ 

ʤʘʛʠʩʪʝʨʩʢʫʶ ʧʨʦʛʨʘʤʤʫ çʃʦʛʠʩʪʠʢʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝè [21, ʩ. 76ï77]. 

ʉ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʜʣʷ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʨʫʛʣʳʝ ʩʪʦʣʳ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʨʦʚʦʜʠʤʳʝ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʚʫʟʘʤʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-

ʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪ-

ʥʠʢʦʚ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʦʩʥʦʚʘʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʘʭ: 

ï ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ; 

ï ʦʨʠʝʥʪʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʤʦʜʫʣʝʡ) ʥʘ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʫʨʦʚʝʥʴ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʪʨʝʙʫʝʤʳʝ ʢʦʥʢʨʝʪʥʦʤʫ ʨʘʙʦʪʦʜʘʪʝʣʶ; 

ï ʦʧʪʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʘ (ʚʳʧʫʩʢ-

ʥʠʢʘ) ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʚ ʢʦʥʢʨʝʪʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʢʦʤʧʘʥʠʠ; 

ï ʩʦʚʤʝʱʝʥʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪʥʠʢʦʤ ʩʚʦʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ï ʩʧʝʮʠʘʣʠʩʪ ʦʙʫʯʘʝʪʩʷ ʥʘ ʩʚʦʝʤ ʨʘʙʦ-

ʯʝʤ ʤʝʩʪʝ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥ-

ʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʟʘʥʠʤʘʶʪʩʷ ʠ ʚ ʩʘʤʦʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʙʠʟʥʝʩʝ. 

ʅʘʧʨʠʤʝʨ, ʙʦʣʴʰʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦ-

ʛʨʘʤʤʘʤ, ʧʨʦʚʦʜʠʪʩʷ ʎʝʥʪʨʦʤ ʬʠʨʤʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʎʌʊʆ) 

ʆɸʆ çʈɾɼè. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʎʌʊʆ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʠ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ [21, ʩ. 76]. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʦʛʨʘʤʤ 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʇʨʠʤʝʨʳ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ,  

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʎʌʊʆ 

ɻʦʜ ʅʘʟʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʎʝʣʴ ʧʨʦʛʨʘʤʤʳ ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ 

2013 çʕʬʬʝʢʪʠʚʥʳʡ ʤʝ-

ʥʝʜʞʤʝʥʪ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʦʪʨʘʩʣʠ: ʛʨʫʟʦʚʳʝ ʧʝʨʝ-

ʚʦʟʢʠè (ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ʂʦʨʧʦʨʘ-

ʪʠʚʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ 

ʆɸʆ çʈɾɼè) 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧʳ çʘʛʝʥʪʦʚ 

ʠʟʤʝʥʝʥʠʡè ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʢʣʠʝʥ-

ʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʚ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʢʘʭ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʛʨʫʟʦʚʦʡ ʨʘʙʦʪʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʫʩʣʫʛ ʧʦ ʧʨʠʥʮʠ-

ʧʫ ʦʜʥʦʛʦ ʦʢʥʘ 

ʄʝʥʝʜʞʝʨʳ ʧʦ ʨʘʙʦʪʝ ʩ 

ʢʣʠʝʥʪʘʤʠ ʠ ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʮʝʥʪʨʦʚ ʤʘʨʢʝʪʠʥʛʘ 

ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʫʩʣʫʛ, ʘ 

ʪʘʢʞʝ ʨʫʢʦʚʦʜʠʪʝʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʜʝ-

ʣʦʚ ʎʌʊʆ 

2014 çɹʠʟʥʝʩ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʆɸʆ 

çʈɾɼè(ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ʂʦʨʧʦʨʘ-

ʪʠʚʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ 

ʆɸʆ çʈɾɼè) 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ-

ʥʳʭ ʟʥʘʥʠʡ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʜʭʦ-

ʜʦʚ ʢ ʦʧʠʩʘʥʠʶ ʥʦʚʳʭ ʪʨʘʥʩʧʦʨʪ-

ʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ ʠ ʩʦʟʜʘʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʛʣʘʤʝʥʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʤ ʙʣʦʢʦʤ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʝʜʠʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝ-

ʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ çʕʊʈɸʅè 

ʈʫʢʦʚʦʜʠʪʝʣʠ ʠ ʩʧʝʮʠʘ-

ʣʠʩʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʪʜʝʣʦʚ ʎʌʊʆ 

2015 çʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʧʨʦʜʘʞʠ ʫʩʣʫʛ ʚ ʩʬʝʨʝ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢè 

(ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʚʤʝʩʪʥʦ 

ʩ ʀʋʀʊ ʄʀʀʊ) 

ʆʙʫʯʝʥʠʝ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʧʦ-

ʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ. 

ɸʛʝʥʪʳ ʬʠʨʤʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ (ʚ ʪʘʙʣ. 2) ʠʥʬʦʨʤʘʮʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʳ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʫʶ ʨʘʙʦʪʫ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʎʌʊʆ ʝʞʝʛʦʜʥʦ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʠʤʝʶʱʠʝʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʆɸʆ çʈɾɼè, ʜʦʧʦʣʥʷʝʪ 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ 2015 ʛʦʜʫ ʥʘ ʙʘʟʝ ʂʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʆɸʆ çʈɾɼè ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʜʛʦʪʦʚʢʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʦʪʜʝʣʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʤʘʨʢʝʪʠʥʛʘ ʨʳʥʢʘ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, ʦʩʫʱʝʩʪʚʣʷʶ-

ʱʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʙʲʝʤʦʚ ʧʨʝʜʲʷʚʣʝʥʠʷ ʛʨʫʟʘ ʢ ʧʝʨʝʚʦʟʢʝ (çʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦ-

ʜʳ ʵʬʬʝʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷè) [21, ʩ. 76]. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ-

ʧʨʘʚʣʝʥʘ ʥʘ ʮʝʣʝʚʫʶ ʧʦʜʛʦʪʦʚʢʫ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʦʥʢʨʝʪʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʩʪʫʜʝʥʪʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʚ ʙʫʜʫʱʝʤ ʥʘ ʨʳʥʢʝ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʩʚʷʟʘʥʘ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʫʙʣʠʢʦʚʘʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʚʦʧʨʦʩʘʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ, ʥʘʧʨʠʤʝʨ, ʢʦʤʤʝʨʯʝʩʢʦʡ ʨʘʙʦʪʝ [3], ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ [7], ʢʘʜʨʦ-

ʚʳʤ ʠʥʥʦʚʘʮʠʷʤ [10], ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [11], ʦʧʝʨʘʪʦʨʘʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ [13] ʠ ʪ.ʧ. 

ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʥʜʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʪʨʝʙʦ-

ʚʘʥʠʷ ʩʣʫʰʘʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ (LMS ï 

Learning Management System). ʆʜʥʦʡ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ LMS ʷʚʣʷ-

ʝʪʩʷ Moodle ï ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ 



ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ, ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ɸ.ɸ. ʉʠʨʦʪʢʠʥ 
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ʀʥʪʝʨʥʝʪ. ɺ ʵʪʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʣʝʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʚʠʜʝʦʬʘʡʣʳ, ʚʦʧʨʦʩʳ ʚʥʫʪʨʠ ʣʝʢʮʠʠ (ʩ ʥʘ-

ʩʪʨʘʠʚʘʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠʟʫʯʝʥʠʝʤ), ʩʨʝʜʩʪʚ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʠʪʦʛʦʚʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʚ ʪ.ʯ. ʪʝʩʪʦʚ. ʀʤʝʝʪʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩʣʫʰʘʪʝʣʝʡ 

(ʯʝʨʝʟ ʛʠʧʝʨʩʩʳʣʢʫ ʥʘ ʜʦʢʫʤʝʥʪ ʠʣʠ ʪʘʙʣʠʮʫ, ʩʦʟʜʘʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʷʭ Google) ʩ 

ʢʦʤʤʫʥʠʢʘʮʠʝʡ ʠʭ ʩ ʧʝʜʘʛʦʛʦʤ ʯʝʨʝʟ ʯʘʪ ʠ ʩʠʩʪʝʤʫ ʦʪʧʨʘʚʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʦʦʙʱʝ-

ʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ʚ ʩʠʩʪʝʤʝ çMoodleè ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ (ʕʋʄʂ) ʜʣʷ ʦʙʫʯʝʥʠʷ ʚ ʌɻɹʆʋ ɺʆ 

çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. ʄʠʥʠʥʘè ʙʘ-

ʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ çʊʝʭʥʦʣʦʛʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚè (ʧʨʦ-

ʬʠʣʴ çʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʥʘ ʪʨʘʥʩʧʦʨʪʝè). ʕʪʠ ʕʋʄʂ ʩʦʜʝʨʞʘʪ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ (ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ ʘʚʪʦʨʩʢʠʝ ʧʨʝʟʝʥʪʘʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʪʝʩʪʳ) ʧʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʚ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʦʤ ʩʝʛʤʝʥʪʝ, ʘ ʪʘʢʞʝ ʧʨʦʰʣʠ ʚʥʫʪʨʝʥʥʶʶ ʵʢʩʧʝʨʪʠʟʫ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘ-

ʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʝʨʪʠʬʠʢʘʪʘʤʠ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʜʛʦʪʦʚʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʵʢʩ-

ʧʝʜʠʪʦʨʘ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʚ ʮʝʣʦʤ, 

ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ ʩʧʝʮʠʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʵʢʩʧʝʜʠʪʦʨʘ 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʩʝʪʝʚʦʡ ʩʝʤʠʥʘʨ ʧʦ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʠʩʪʝʤʳ ʉʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ ʇɸʆ çʊʨʘʥʩʂʦʥʪʝʡʥʝʨè, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦ-

ʜʠʣʠʩʴ ʣʝʢʮʠʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʳʪʫ ʨʘʙʦʪʳ ʟʘʨʫʙʝʞʥʳʭ ʞʝ-

ʣʝʟʥʳʭ ʜʦʨʦʛ ʚ ʩʬʝʨʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʫʩʣʫʛ [14]. 

ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʨʘʟʨʘʙʦʪʘʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʝʜʠʪʦʨʦʚ ʚ ʫʩ-

ʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʨʠʩ. 2). 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʈʠʩ. 2. ʉʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʝʜʠʪʦʨʦʚ 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʵʢʩʧʝʜʠʪʦʨʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʵʢʩʧʝʜʠʪʦʨʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ  

ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ (ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ [8]) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʂʦʥʪʠʥʛʝʥʪ ɸʥʥʦʪʘʮʠʷ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦ-

ʜʳ ʧʨʦʜʘʞʠ ʫʩʣʫʛ ʚ 

ʩʬʝʨʝ ʛʨʫʟʦʚʳʭ 

ʧʝʨʝʚʦʟʦʢ  

ʅʘʯʘʣʴʥʠʢʠ ʠ ʟʘ-

ʤʝʩʪʠʪʝʣʠ ʥʘʯʘʣʴ-

ʥʠʢʦʚ ʣʠʥʝʡʥʳʭ 

ʘʛʝʥʪʩʪʚ ʬʠʨʤʝʥ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʘʛʝʥʪʳ ʠ ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʩʠʩʪʝʤʳ ʬʠʨ-

ʤʝʥʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ (ʉʌʊʆ) 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʨʫʟʦʦʪʧʨʘʚʠ-

ʪʝʣʝʡ ʠ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʝʡ. ʈʝʛʣʘʤʝʥʪʳ ʠ ʪʝʭʥʦʣʦ-

ʛʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ ʧʝʨʝʚʦ-

ʟʦʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʚʥʫʪʨʠ 

ʢʦʣʣʝʢʪʠʚʘ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʢʦʤ-

ʤʝʨʯʝʩʢʦʡ ʨʘʙʦʪʳ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝ-

ʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʧʝʨʝʚʦ-

ʅʘʯʘʣʴʥʠʢʠ ʛʨʫʟʦ-

ʚʳʭ ʩʪʘʥʮʠʡ, ʥʘ-

ʯʘʣʴʥʠʢʠ ʛʨʫʟʦʚʳʭ 

ʨʘʡʦʥʦʚ, ʟʘʤʝʩʪʠ-

ʪʝʣʠ ʥʘʯʘʣʴʥʠʢʦʚ 

ʩʪʘʥʮʠʡ ʧʦ ʢʦʤ-

ʤʝʨʯʝʩʢʦʡ ʨʘʙʦʪʝ 

ɻʨʫʟʦʚʳʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ ʧʫʪʷʭ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ 

ʧʝʨʝʚʦʟʢʠ ʦʧʘʩʥʳʭ ʠ ʥʝʛʘʙʘʨʠʪʥʳʭ ʛʨʫʟʦʚ. ʆʩʦ-

ʙʝʥʥʦʩʪʠ ʧʨʠʸʤʘ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ ʢ ʧʝʨʝʚʦʟʢʝ, ʠʭ 

ʨʘʟʤʝʱʝʥʠʷ ʠ ʢʨʝʧʣʝʥʠʷ ʚ ʚʘʛʦʥʘʭ ʠ ʢʦʥʪʝʡʥʝʨʘʭ, 

ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ; ʦʬʦʨʤʣʝʥʠʷ ʧʝʨʝ-

ʚʦʟʦʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʦʨʦʞʥʠʝ ʚʘʛʦʥʳ ʧʦʩʣʝ 

ʚʳʛʨʫʟʢʠ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʦʜʚʠʞ-



ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ, ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ɸ.ɸ. ʉʠʨʦʪʢʠʥ 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʢʘʜʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʂʦʥʪʠʥʛʝʥʪ ɸʥʥʦʪʘʮʠʷ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ  ʥʦʤʫ ʩʦʩʪʘʚʫ ʜʣʷ ʧʦʛʨʫʟʢʠ ʦʧʘʩʥʳʭ ʠ ʥʝʛʘʙʘʨʠʪ-

ʥʳʭ ʛʨʫʟʦʚ. ʊʘʨʠʬʳ, ʩʙʦʨʳ ʠ ʧʣʘʪʘ ʟʘ ʛʨʫʟʦʚʳʝ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʆɸʆ 

çʈɾɼè. ɺʠʜʳ ʤʘʨʰʨʫʪʦʚ. ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʚʘʛʦʥʦ-

ʧʦʪʦʢʦʚ, ʨʘʩʯʝʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʨʠʥʮʠʧʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ.  

ɻʨʫʟʦʚʘʷ ʠ ʢʦʤʤʝʨ-

ʯʝʩʢʘʷ ʨʘʙʦʪʘ 

ʈʫʢʦʚʦʜʠʪʝʣʠ ʠ 

ʩʧʝʮʠʘʣʠʩʪʳ  

ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʧʝ-

ʨʝʚʦʟʢʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʆʨʛʘʥʠ-

ʟʘʮʠʷ ʘʢʪʦʚʦ-ʧʨʝʪʝʥʟʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʆʩʥʦʚʳ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʛʨʫʟʦʚʦʡ ʨʘʙʦʪʝ. 

ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦ-

ʩʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʬʠʨʤʝʥʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʠ ʥʦʨʤʘʪʠʚ-

ʥʦ- ʧʨʘʚʦʚʦʛʦ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ  

ɸʛʝʥʪʳ ʉʌʊʆ, 

ʪʦʚʘʨʥʳʝ ʢʘʩʩʠʨʳ 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʬʠʨʤʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʈʝʙʨʝʥʜʠʥʛ ʉʌʊʆ. 

ʀʥʩʪʠʪʫʪ ʘʛʝʥʪʘ-ʤʝʥʝʜʞʝʨʘ ʢʘʢ ʨʘʟʚʠʪʠʝ ʉʌʊʆ. 

ʄʘʨʢʝʪʠʥʛʦʚʘʷ ʩʨʝʜʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʢʦʤʧʘʥʠʠ. 

ʈʳʥʦʢ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ. ʂʣʠʝʥʪʳ ʠ ʠʭ ʧʦʚʝʜʝʥʠʝ. 

ʉʪʨʘʪʝʛʠʷ ʩʙʳʪʘ. ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʪʘʨʠʬʳ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʋʩʪʘʚ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦ ʧʝʨʝʚʦʟʢʘʭ ʛʨʫʟʦʚ. ʇʨʘʚʦ-

ʚʳʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʘ ʠ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʫʪʠ ʩʣʝʜʦ-

ʚʘʥʠʷ. ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʫʩʣʦʚʠʡ 

ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

(ɸʉ) çʕʊʈɸʅè. ʇʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ ʧʝʨʝʚʦʟʦʯ-

ʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʯʝʨʝʟ ʊʂɼ ʠ ɽʜʠʥʳʡ ʢʣʠʝʥʪʩʢʠʡ 

ʮʝʥʪʨ ʚ ɸʉ çʕʊʈɸʅè. ʂʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

ʂʨʦʤʝ ʵʪʦʛʦ, ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʤʝʶʱʠʭʩʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʝʢʦʤʝʥʜʘʮʠʡ, ʥʘʫʯʥʳʭ ʠ ʫʯʝʙʥʳʭ ʧʫʙʣʠʢʘʮʠʡ [6, 15, 16, 

17], ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʵʢʩʧʝʜʠʪʦʨʦʚ-ʞʝʣʝʟʥʦʜʦʨʦʞʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʦʙ-

ʩʪʚʝʥʥʦʛʦ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʧʦ-

ʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ çʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʤʫ ʦʙʩʣʫ-

ʞʠʚʘʥʠʶ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝè (ʪʘʙʣ. 4), ʫʪʚʝʨʞʜʝʥʥʘʷ ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʤ 

ʬʠʣʠʘʣʝ ʄʀʀʊ. 

ʊʘʙʣʠʮʘ 4 

ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ  

ʢʚʘʣʠʬʠʢʘʮʠʠ çʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʤʫ  

ʦʙʩʣʫʞʠʚʘʥʠʶ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝè 

ʅʦʤʝʨ 

ʤʦʜʫʣʷ 

ʅʘʟʚʘʥʠʝ ʤʦʜʫʣʷ ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʦʧʨʦʩʳ ʚ ʤʦʜʫʣʝ 

1 ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ 

ʂʦʤʤʝʨʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʩʝʛ-

ʤʝʥʪʝ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ; ʩʨʘʚʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʫʯʘ-

ʩʪʠʝʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

2 ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʥʘ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ 

ʫʩʣʫʛʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʅʦʤʝʨ 

ʤʦʜʫʣʷ 

ʅʘʟʚʘʥʠʝ ʤʦʜʫʣʷ ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʦʧʨʦʩʳ ʚ ʤʦʜʫʣʝ 

3 ɸʢʪʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʨʘʟʚʠ-

ʪʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ 

ʨʘʟʚʠʪʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ; ʪʝʭ-

ʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

4 ʈʘʟʨʘʙʦʪʢʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ɺʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʮʠʦʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʦʚʳʭ ʫʯʘʩʪʥʠ-

ʢʦʚ; ʪʝʭʥʦʣʦʛʠʷ ʦʜʥʦʛʦ ʦʢʥʘ 

 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ çʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝè 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʧʘʨʘʤʝʪʨʦʚ (ʪʘʙʣ. 5). 

ʊʘʙʣʠʮʘ 5 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʘʤʝʪʨʦʚ ʘʚʪʦʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ  

ʢʚʘʣʠʬʠʢʘʮʠʠ çʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʤʫ  

ʦʙʩʣʫʞʠʚʘʥʠʶ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝè 

ʇʘʨʘʤʝʪʨ ʧʨʦʛʨʘʤʤʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʘʤʝʪʨʘ 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʄʝʥʝʜʞʝʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʣʫʞʙ; ʪʨʘʥʩʧʦʨʪʥʳʝ ʵʢʩʧʝʜʠʪʦʨʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʛʨʫʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʪʝʨʤʠʥʘʣʦʚ; ʪʦʚʘʨʥʳʝ 

ʢʘʩʩʠʨʳ; ʘʛʝʥʪʳ ʮʝʥʪʨʦʚ ʬʠʨʤʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ; ʩʧʝʮʠʘʣʠʩʪʳ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʦʚ, ʤʘʨʢʝʪʦʣʦʛʠ ʢʦʤʧʘʥʠʡ-

ʦʧʝʨʘʪʦʨʦʚ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ; ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʛʨʫʟʦʚʦʡ ʠ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʨʘʙʦʪʝ. 

ʉʨʝʜʩʪʚʘ:  

ï ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʃʝʢʮʠʠ, ʪʝʤʘʪʠʯʝʩʢʠʡ ʚʠʜʝʦʤʘʪʝʨʠʘʣ 

ï ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʂʝʡʩ-ʟʘʜʘʥʠʷ, ʟʘʜʘʯʠ 

ï ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʊʝʩʪʳ, ʚʦʧʨʦʩʳ ʥʘ ʟʘʯʝʪ 

ʆʙʲʝʤ 72 ʯʘʩʘ 

ʌʦʨʤʳ ʦʙʫʯʝʥʠʷ ʆʯʥʦ-ʟʘʦʯʥʘʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʪʘʤʦ-

ʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ; ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʨʘʚʦʯʥʠʢ çɹʠʟʥʝʩ. ʆʪ-

ʨʘʩʣʴ ʧʝʨʝʚʦʟʢʠè 

ɼʦʢʫʤʝʥʪ ʧʦ ʦʢʦʥʯʘʥʠʠ ʦʙʫ-

ʯʝʥʠʷ 

ʋʜʦʩʪʦʚʝʨʝʥʠʝ ʦ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ 

 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ (ʩʤ. ʪʘʙʣ. 4) 

ʠ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ (ʩʤ. ʪʘʙʣ. 5) ʩʦʟʜʘʝʪ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʩʧʝʜʠʪʦʨʘ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ. 

ʇʨʦʜʚʠʞʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ɻʦʨʴʢʦʚʩʢʦʤ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʦʤ ʮʝʥʪʨʝ ʬʠʨʤʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʆɸʆ çʈɾɼè, ʬʠʣʠʘʣʝ 

ʇɸʆ çʊʨʘʥʩʂʦʥʪʝʡʥʝʨè ʥʘ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ, ʅʠʞʝʛʦʨʦʜʩʢʦʤ ʘʛʝʥʪʩʪʚʝ 

ɸʆ çʌʝʜʝʨʘʣʴʥʘʷ ʛʨʫʟʦʚʘʷ ʢʦʤʧʘʥʠʷè ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʤ ʬʠʣʠʘʣʝ ɸʆ çʈɾɼ-ʃʦʛʠʩ-

ʪʠʢʘè. 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʢʘʜʨʦʚ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʘʚʪʦʨʳ 

ʩʪʘʪʴʠ ʨʝʢʦʤʝʥʜʫʶʪ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ: 



ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ, ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ɸ.ɸ. ʉʠʨʦʪʢʠʥ 
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ï ʥʘʯʠʥʘʪʴ ʦʙʫʯʝʥʠʝ ʩ çʫʩʪʘʥʦʚʦʯʥʦʡè ʣʝʢʮʠʠ (ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʠ ʠʥʩʪʨʫʢʮʠʠ ʧʦ 

ʠʟʫʯʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʛʨʘʬʠʢ ʦʙʫʯʝʥʠʷ; ʧʨʝʟʝʥʪʘʮʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʠ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ); 

ï ʧʨʦʚʦʜʠʪʴ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʵʢʩʢʫʨʩʠʠ ʥʘ ʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʢʪʳ; 

ï ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩ-

ʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ; 

ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʙʢʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʩʦʣʠʜʘʨʥʳ ʩ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ï ʩʘʤʦʦʙʫʯʝʥʠʝ ʧʦ ʫʯʝʙʥʦʡ ʧʨʦ-

ʛʨʘʤʤʝ ʚ ʩʨʝʜʝ ʀʥʪʝʨʥʝʪ) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [19, ʩ. 73]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʜʨʦʚ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʚʫʟʳ ʚ ʩʚʦʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʘʭ 

ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʩʪʨʝʤʷʪʩʷ ʫʯʠʪʳʚʘʪʴ ʨʝʘʣʴʥʳʝ ʟʘʧʨʦʩʳ (ʧʨʦʙʣʝʤʳ) 

ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʢʦʤʧʘʥʠʠ ʠʟʤʝʥʷʶʪ ʩʚʦʝ ʦʪʥʦ-

ʰʝʥʠʝ ʢ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʩ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʜʘʥʥʦ-

ʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ ʢʦʤʧʘʥʠʠ ʧʨʦ-

ʝʢʪʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʣʘʛʘʝʪ ʚʫʟ, ʪʝʤ ʙʦʣʴʰʝ ʫ ʥʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ çʠʥʪʝʛʨʠʨʫʶʱʠʭè ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ, ʩʧʦʩʦʙʥʳʭ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʢʘʟʘʪʴʩʷ ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʳʤʠ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. 
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FORMATION AND DEVELO PMENT OF THE PERSONNEL 

COMPETENCE IN THE RA ILWAY SEGMENT  

OF THE FORWARDING IN DUSTRY  

S.V. Kuzmichev, N.V. Mordovchenkov, A.A. Sirotkin 

Key words: personnel, training, advanced training, program, competence, forwarding indus-

try.  

 

In the article the modern theory and practice of organizational and methodical work on 

forming and development of the personnel competence in the railway segment of the for-

warding industry are provided. Participation of high schools and railway industry compa-

nies in training and development of the personnel competence in the stated segment is con-

sidered. The authors developed the schemes structuring work on forming and development of 

the competence in the sphere of forwarding servicing. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 11.01.2016 ʛ. 
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ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʊ.ɽ. ʅʦʚʠʢʦʚʘ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʂʆʅɺɽʈɻɽʅʎʀʗ ʄʀʈʆɺʆʁ ʀ ʈɽɻʀʆʅɸʃʔʅʆʁ 

ʕʂʆʅʆʄʀʂʀ ɺ ʋʉʃʆɺʀʗʍ ʈʓʅʂɸ:  

ʀʅʌʈɸʉʊʈʋʂʊʋʈʅʓʁ ɸʉʇɽʂʊ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʚʝʨʛʝʥʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ, ʛʣʦʙʘʣʠʟʘʮʠʷ, ʨʳʥʦʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʢʦʥʪʨʦʣʣʠʥʛ, ʨʳʥʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ 

ʢʦʥʚʝʨʛʝʥʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩ ʫʯʝʪʦʤ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʠʨʦʚʦʡ ʩʠʩ-

ʪʝʤʳ ʨʳʥʢʦʚ. 

 

ʇʨʠʯʠʥʳ ʦʙʨʘʱʝʥʠʷ ʫʯʝʥʳʭ ʠ ʵʢʦʥʦʤʠʩʪʦʚ ʢ ʚʦʧʨʦʩʫ ʢʦʥʚʝʨʛʝʥʮʠʠ1 ʨʘʟʣʠʯʥʳ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʚʝʨʛʝʥʮʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ, ʠ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʙʝʟ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʢʦʥʚʝʨʛʝʥʮʠʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝʚʦʟʤʦʞʥʳ ʜʘʣʴʥʝʡʰʠʝ ʰʘʛʠ ʧʦ ʫʛʣʫʙʣʝʥʠʶ ʠʥʪʝʛʨʘʮʠʠ ʩʪʨʘʥ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ ʙʫʜʫʪ ʨʘʟʣʠʯʥʳ, ʪʦ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʠʭ ʟʘʜʘʯ ʠʥʪʝʛʨʘʮʠʠ 

ʙʫʜʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʟʘʪʨʘʪʥʳʤ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳ ʠ ʨʘʟʣʠʯʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʪ.ʢ ʠʤʝʷ ʨʘʟʣʠʯʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʝʚʦʟʤʦʞʥʦ ʧʨʘʚʠʣʴʥʦ 

ʧʦʥʷʪʴ ʜʝʡʩʪʚʠʷ ʧʘʨʪʥʝʨʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ 

ʠʥʪʝʛʨʘʮʠʠ [1]. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦ-

ʚʘʪʴ ʩʦʟʠʜʘʪʝʣʴʥʫʶ (ʙʣʦʢʠʨʫʶʱʫʶ) ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʨʝʧʷʪʩʪʚʫʶʱʫʶ ʨʘʟʨʫʰʠ-

ʪʝʣʴʥʦʤʫ (ʥʝʛʘʪʠʚʥʦʤʫ) ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʥʘ ʤʝʟʦ-

ʫʨʦʚʥʝ [3]. 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʥʝ-

ʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʢʦʥʮʝʧʮʠʝʡ (ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ), ʘ ʟʘʪʝʤ ʛʨʫʧʧʠʨʦʚʘʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʘʤ 

ʢʦʥʮʝʧʮʠʠ (ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ). ʈʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʘ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʣʦʙʘʣʠʟʘʮʠʠ ʢʘʞʜʳʡ ʨʝʛʠʦʥ ʚʳʥʫʞʜʝʥ 

ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʶ ʨʝʛʠʦʥʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʫʶ ʧʦʣʠ-

ʪʠʢʫ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʢʦʤ-

ʧʣʝʢʩʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʩʦʟʜʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʧʦʟʠʪʠʚ-

ʥʦʛʦ ʩʮʝʥʘʨʠʷ ʥʘ ʙʫʜʫʱʝʝ [2, 5]. 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʨʠ ʧʦʤʦʱʠ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʦʡ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫʜʘʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦ ʨʝʰʘʪʴ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʪʘʢʠʝ 

ʘʢʪʫʘʣʴʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʛʘʧʨʦʙʣʝʤʳ, ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʘʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ, 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ. ʈʝʛʠʦʥʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʩʧʝʮʠʘʣʠ-

ʟʘʮʠʠ ʠ ʢʦʦʧʝʨʠʨʦʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ [3]. 

                                                           
1 ʂʦʥʚʝʨʛʝʥʮʠʷ ʦʪ ʣʘʪ. ʩʣʦʚʘ convergere ï ʧʨʠʙʣʠʞʘʪʴʩʷ, ʩʭʦʜʠʪʴʩʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʕʚʦʣʶʮʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʝʜʠʥʦʛʦ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʪʨʝʙʫʶʱʝʛʦ ʩʠʩʪʝʤʥʦʛʦ ʤʝʪʦʜʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʬʬʝʢʪ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  

ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʧʨʠʚʝʩʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʩʢʦʤʦʡ ʤʝʪʦʜʦʣʦʛʠʠ. ʈʝ-

ʰʝʥʠʝ ʧʨʦʙʣʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʦʧʳʪʦʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʜʣʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʫʩʣʦ-

ʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʨʝʛʠʦʥʘ 

ʀʩʩʣʝʜʫʷ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʨʳʥʢʦʚ, ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʚ ʢʘʯʝ-

ʩʪʚʝ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ ʩʜʝʣʘʣʠ ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ (ʠʟ 

ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ), ʨʝʪʨʘʥʩʣʠʨʫʝʤʦʡ ʥʘ ʨʝʛʠʦʥʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

(ʢʦʥʢʨʝʪʥʘʷ ʦʙʣʘʩʪʴ ʩʚʷʟʘʥʥʦʩʪʠ ʛʨʫʧʧ ʪʦʚʘʨʦʚ, ʠʭ ʧʨʦʜʘʚʮʦʚ ʠ ʧʦʢʫʧʘʪʝʣʝʡ). ɿʘʤʢ-

ʥʫʪʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʮʝʧʦʯʢʠ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʘʥʘʣʦʛʠʯʥʘ ʟʘʤʢʥʫʪʦʡ ʵʢʦʥʦ-

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ  

ʵʢʦʥʦʤʠʢʠ 
ɻʦʩʟʘʢʘʟ ʥʘ ʧʨʦʜʫʢʮʠʶ ʪʦʚʘʨʘ ʠ ʫʩʣʫʛʠ 

ʌʠʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʘʷ ʩʠʩʪʝʤʘ 

ʈʝʥʪʘ ʟʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ 
ʅʘʣʦʛʦʚʘʷ ʩʠʩʪʝʤʘ (ʅʂ ʈʌ) 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ (ɻʂ, ʊʂ, ʋʂ ʠ ʜʨ.) 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʮʝʥ ʠ ʪʘʨʠʬʦʚ 
ʉʦʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ (ʧʝʥʩʠʠ, ʧʦʩʦʙʠʷ, 

ʄʈʆʊ ʠ ʜʨ.) 

ʊʘʤʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ɸʥʪʠʤʦʥʦʧʦʣʴʥʘʷ ʧʦʣʠʪʠʢʘ 

 

ʈʳʥʦʯʥʘʷ  

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʨʝʛʠʦʥʘ ʚ ʫʩʣʦ-

ʚʠʷʭ ʨʳʥʢʘ 

ʇʦʢʘʟʘʪʝʣʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʨʝʛʠʦʥʘ 
ʅʘʩʝʣʝʥʠʝ ʠ ʜʝʤʦʛʨʘʬʠʷ 

ʊʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ ʠ ʪʝʨʨʠʪʦʨʠʷ 
ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ 

ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 
ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ, ʩʚʷʟʴ  

ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ 

ʕʪʥʦʛʨʘʬʠʷ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʷ 

ɺʘʣʦʚʦʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ 
ɼʦʭʦʜʳ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ 

 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʢʦʥʳ 
ɺʦʟʨʘʩʪʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʜʝʨʞʝʢ 

ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʜʦʭʦʜʘ  
ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʫʯʘʶʱʠʭ ʝʛʦ ʣʠʮ (ʇʘʨʝʪʦ) 

ʊʝʥʜʝʥʮʠʠ ʧʘʜʝʥʠʷ ʩʨʝʜʥʝʡ ʥʦʨʤʳ ʧʨʠʙʳʣʠ 

ʋʙʳʚʘʶʱʝʡ ʧʨʝʜʝʣʴʥʦʡ ʧʦʣʝʟʥʦʩʪʠ 
ʋʙʳʚʘʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

ʋʙʳʚʘʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʘʧʠʪʘʣʘ 

(ʜʦʭʦʜʥʦʩʪʠ) 
ʋʙʳʚʘʶʱʝʡ ʧʨʝʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

(ʫʙʳʚʘʶʱʝʡ ʦʪʜʘʯʠ) 

ɺʦʟʨʘʩʪʘʶʱʠʭ ʚʨʝʤʝʥʥʳʭ ʠʟʜʝʨʞʝʢ 

 (ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ) 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ  

ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ 
ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʕʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ 
ɸʫʪʩʦʨʩʠʥʛ, ʣʠʟʠʥʛ, ʬʘʢʪʦʨʠʥʛ, ʪʨʘʩʪ ʠʤʫʱʝʩʪʚʘ, 

ʢʦʫʯʠʥʛ, ʠʥʞʠʥʠʨʠʥʛ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛ 

ʈʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ çʥʦʫ-ʭʘʫè 
ʎʝʣʝʚʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʄʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʣʠʥʛ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ  

ʮʝʣʝʡ 
ʂʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ 

ʄʘʢʨʦ- ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʄʠʛʨʘʮʠʷ ʠ ʧʣʘʥʦʤʝʨʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ  
ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 

 

ɼʝʤʦʢʨʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ 
ɺʳʙʦʨʥʦʩʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

ʄʥʦʛʦʧʘʨʪʠʡʥʘʷ ʩʠʩʪʝʤʘ 

ʉʦʙʣʶʜʝʥʠʝ ʧʨʘʚ ʯʝʣʦʚʝʢʘ 

ɼʝʤʦʢʨʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ 
ʉʚʦʙʦʜʘ ʩʣʦʚʘ ʠ ʧʝʯʘʪʠ 

ɺʳʩʦʢʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʤʦʨʘʣʴ 

ɻʦʩʧʦʜʩʪʚʦ ʂʦʥʩʪʠʪʫʮʠʠ  

ʠ ʟʘʢʦʥʘ 

ʕʣʝʤʝʥʪʳ ʨʳʥʦʯʥʦʡ  

ʵʢʦʥʦʤʠʢʠ 
ʉʚʦʙʦʜʥʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʪʚʦ 
ʈʳʥʦʢ ʪʨʫʜʘ 

ʈʳʥʦʢ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ 

ʈʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ 
ʄʘʢʩʠʤʠʟʘʮʠʷ ʧʨʠʙʳʣʠ 

ʈʳʥʦʢ ʢʘʧʠʪʘʣʦʚ 

ʉʚʦʙʦʜʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ 



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʊ.ɽ. ʅʦʚʠʢʦʚʘ 
ʂʦʥʚʝʨʛʝʥʮʠʷ ʤʠʨʦʚʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʘʩʧʝʢʪ 
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ʤʠʯʝʩʢʦʡ ʩʠʣʦʚʦʡ ʣʠʥʠʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʦʪʦʢʫ ʪʦʚʘʨʘ ʧʦ 

ʵʪʦʡ ʣʠʥʠʠ (ʚ ʜʝʥʝʞʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ) [3]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦʩʪʦʷʥʠʝ ʢʦʥʚʝʨʛʝʥʮʠʠ ʚ ʩʠʩʪʝʤʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʳʥʢʦʚ ʥʘʩʪʫʧʘʝʪ 

ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʯʠʩʣʦ ʩʠʣʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʛʨʘʥʠʮʳ ʣʶ-

ʙʦʛʦ ʨʝʛʠʦʥʘ, ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʦ ʟʘʤʢʥʫʪʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʨʦʛʦ ʚ 

ʛʨʘʥʠʮʘʭ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʨʝʛʠʦʥʘ [2] (ʨʠʩ. 2). 

      
ʘ) ʄʦʜʫʣʴ ʤʝʟʦʵʢʦʥʦʤʠʢʠ 

 (ʵʢʦʥʦʤʠʢʘ ʨʝʛʠʦʥʦʚ) 

ʙ) ʄʦʜʫʣʴ ʤʝʛʘʵʢʦʥʦʤʠʢʠ  

(ʛʣʦʙʘʣʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ) 

ʈʠʩ. 2 ʄʦʜʝʣʴ ʢʦʥʚʝʨʛʝʥʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ  

S1éS6 ï ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʥʦʛʦʨʦʜʘ, ʨʝʛʠʦʥʳ, ʩʪʨʘʥʳ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʡ ʵʢʦʥʦʤʠʢʠ; 

ɺʈʇ ï ʬʦʨʤʠʨʫʝʤʳʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ Si-ʛʦ ʨʝʛʠʦʥʘ. 

ʉ1 ʠ ʉ2 ï ʊʅʂ1 ʠ ʊʅʂ2 (ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʨʧʦʨʘʮʠʠ). 

 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʠʟʚʝʩʪʥʫʶ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʗ. 

ʊʠʥʙʝʨʛʝʥʘ, ʧʦʣʫʯʠʤ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʫʶ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʨʝʛʠʦʥʘ ʚ ʛʣʦ-

ʙʘʣʴʥʫʶ ʩʝʪʴ ʵʢʦʥʦʤʠʢʠ ʧʨʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʪ.ʝ. 
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ʛʜʝ l ï ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ ʬʫʥʢʮʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʦʜ ʛʣʦʙʘʣʴʥʳʤ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʨʳʥʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

i ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ (ʨʘʙʦʪ, ʫʩʣʫʛ); 

j ï ʪʦ ʞʝ ʧʦ ʠʤʧʦʨʪʫ; 

m ï ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʢʦʥʪʨʘʢʪʦʚ (ʜʦʛʦʚʦʨʦʚ) ʧʦ ʵʢʩʧʦʨʪʫ; 

n ï ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʥʪʨʘʢʪʦʚ ʧʦ ʠʤʧʦʨʪʫ; 

1/1-a ï ʤʫʣʴʪʠʧʣʠʢʘʪʦʨ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

a ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ; 

Ŭ0 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ; 

Yi ï ʚʘʣʦʚʦʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʨʝʛʠʦʥʘ-ʵʢʩʧʦʨʪʝʨʘ ʚ ʫʩʣʦʚʠʷʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

Yj ï ʚʘʣʦʚʦʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʨʝʛʠʦʥʘ-ʠʤʧʦʨʪʝʨʘ ʚ ʫʩʣʦʚʠʷʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

Dij  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʨʝʛʠʦʥʘʤʠ: 

Ŭ1,Ŭ2,Ŭ3 ï ʵʣʘʩʪʠʯʥʦʩʪʴ ʵʢʩʧʦʨʪʘ ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ ʧʝʨʝʤʝʥʥʳʤ [3]. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʀʩʧʦʣʴʟʫʷ, ʨʘʟʚʠʚʘʷ ʠ ʜʦʧʦʣʥʷʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʘʚʪʦʨʳ ʩʦʣʠʜʘʨʥʳ ʩ ʢʦʥ-

ʮʝʧʮʠʝʡ ʚʥʝʜʨʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ  ʘʛʣʦʤʝʨʘʮʠʡ, ʩʦʟʜʘʥʳ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʠʩʣʦʢʘʮʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʫʯʝʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ, ʧʦʣʝʟʥʦʩʪʠ ʢʦʥʚʝʨʛʝʥʮʠʠ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʦʛʦ ʨʝʩʫʨʩʘ ʚ ʢʦʥ-

ʪʝʢʩʪʝ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʚʝʩʪ-

ʥʦʡ ʪʝʦʨʠʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ ɸʡʟʘʨʜʘ, ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ) ʘʚʪʦʨʳ ʚʧʨʘʚʝ ʫʪʚʝʨ-

ʞʜʘʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï 

ʤʝʪʦʜʦʣʦʛʠʠ ʩʠʩʪʝʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʙʣʝʤ ʚ ʨʘʟʚʠ-

ʪʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝʦʙʭʦʜʠʤʳ ʘʢʪʠʚʥʳʝ 

ʫʧʨʝʞʜʘʶʱʠʝ ʤʝʨʳ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘ ʵʢʦʥʦʤʠʢʫ ʨʝʛʠʦʥʘ (ʨʠʩ. 3). 

 

 

ʈʠʩ. 3. ʂʦʥʚʝʨʛʝʥʮʠʷ ʵʣʝʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ 

 ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʵʢʦʥʦʤʠʢʦʡ ʨʝʛʠʦʥʘ ʦʢʘʟʳʚʘʝʪ ʢʦʥʪʨʦʣʣʠʥʛ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʨʛʘʥʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʤʝʪʦʜʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʳʥʦʯʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʦ ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
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ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʊ.ɽ. ʅʦʚʠʢʦʚʘ 
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ʜʠʘʛʥʦʩʪʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʦʨʠʪʝʪʥʳʤ ʚ ʧʨʘʢʪʠʢʝ 

ʫʧʨʘʚʣʝʥʠʷ ʩʫʙʲʝʢʪʘʤʠ ʬʝʜʝʨʘʮʠʠ ʠ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʠ ʬʠʥʘʥʩʘʤʠ. ʄʝʟʦʢʦʥʪʨʦʣʣʠʥʛ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʢʘʯʝʩʪ-

ʚʝʥʥʦʝ ʩʤʝʱʝʥʠʝ ʘʢʮʝʥʪʦʚ ʦʪ ʬʠʢʩʠʨʦʚʘʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʘʢʪʠʚʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʨʝʘʣʠʟʘʮʠʝʡ ʧʣʘʥʦʚ ʠ ʢʦʤʧʣʝʢʩʥʦ-

ʛʦ ʘʥʘʣʠʟʘ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʥʪʨʦʣʣʠʥʛʘ ʩ ʫʯʝʪʦʤ ʚʳʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʫʶʱʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʵʢʦʥʦʤʠʢʝ ʨʝʛʠʦʥʦʚ ʠʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ʂʦʥʚʝʨʛʝʥʮʠʷ i-ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʥʪʨʦʣʣʠʥʛʘ 

 ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʠʥʛ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ  ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʦʧʨʦʩʦʚ ʥʘʩʝʣʝʥʠʷ [4]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʩ ʧʦʟʠʮʠʠ ʦʜʥʦʛʦ 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʨʝʛʠʦʥʘ ʟʥʘʯʠʤʳʝ ʟʚʝʥʴʷ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʬʦʨʤʠʨʫʶʪ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ (ʬʠʣʦʩʦʬʠʶ) ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʟʦʵʢʦʥʦʤʠʢʠ, ʤʝʟʦʤʘʨʢʝʪʠʥʛʘ ʠ ʤʝʟʦʤʝʥʝʜʞʤʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʨʳʥʢʘ. 

ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʝʡʰʝʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦ-

ʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʧʘʨʪʥʝʨʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʩʩʠʠ. 

ʂʦʥʚʝʨʛʝʥʮʠʷ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʩʦʟʜʘʜʫʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ ʨʝʛʠʦʥʘ. 

 

 

ʂʦʥʪʨʦʣʣʠʥʛ  

ʨʳʥʦʯʥʦʡ  

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʝʛʠʦʥʘ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

(ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʢʘʧʠʪʘʣ)  

ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ  

ʧʨʦʮʝʩʩʦʚ 

 
ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʨʳʥʢʘ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʭ ʫʩʣʫʛ 

 (ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ 

ʧʝʨʝʚʦʟʦʢ) 

 

ʌʠʥʘʥʩʦʚʦ-

ʙʶʜʞʝʪʥʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ  

ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

ʂʨʝʜʠʪʥʦ-
ʙʘʥʢʦʚʩʢʘʷ  

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 
ʪʨʘʥʩʧʦʨʪʥʳʭ  

ʫʩʣʫʛ 

 
 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʙʠʟʥʝʩʘ  
ʠ ʢʦʨʧʦʨʘʮʠʡ  

ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

 

ʀʥʥʦʚʘʮʠʦʥʥʦ-
ʠʚʝʩʪʠʮʠʦʥʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ 

 ʫʩʣʫʛ 

 

ʀʥʬʦʨʤʘʮʠ- 
ʦʥʥʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ  

ʥʘ ʪʨʘʥʩʧʦʨʪʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʕʬʬʝʢʪʠʚʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʠ ʚʣʠʷʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʧʦ ʮʝʥʪʨʦʩʪʨʝʤʠ-

ʪʝʣʴʥʦʤʫ, ʘ ʥʝ ʧʦ ʮʝʥʪʨʦʙʝʞʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʩʦʟʜʘʚʘʷ ʜʦʩʪʦʡʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʢʘʯʝ-

ʩʪʚʘ ʞʠʟʥʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʥʘʮʠʦʥʘʣʴʥʫʶ, ʧʨʘʚʦʚʫʶ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʫʶ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʩʦʮʠʘʣʴʥʫʶ, ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ), ʧʦʣʠʪʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ, ʠ ʪʦʛʜʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʝʛʦ 

ʨʝʡʪʠʥʛ ʠ ʟʥʘʯʠʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʤʝʟʦʫʨʦʚʥʝ, ʥʦ ʠ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʠʨʦ-

ʚʦʡ ʩʠʩʪʝʤʳ ʨʳʥʢʦʚ. 
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CONVERGENCE OF GLOBA L AND REGIONAL ECONO MY  

IN THE CONDITIONS O F MARKET:  
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transport services market. 

 

The article considers the issues of market infrastructure development in the conditions of the 

government regulation of economy and management. The authors present the model of the 

regional and world economy convergence in view of the world market system globalization. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 24.11.2016 ʛ. 
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ɸ.ɸ. ʅʠʢʠʪʠʥ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɺ.ʅ. ʂʦʩʪʨʦʚ, ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʉ.ɺ. ʂʦʩʪʨʦʚ, ʢ.ʵ.ʥ. ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ 

ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʕʃɽʄɽʅʊʆɺ ʇʆʈʊʆɺʆʁ  

ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ ʂʆʄɹʀʅʀʈʆɺɸʅʅʓʍ ʇɽʈɽɺʆɿʆʂ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʨʪ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʝʨʝʚʦʟ-

ʢʠ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʘʩʧʝʢʪ ʩʠʩʪʝʤʳ, ʚʘʞʥʳʡ ʜʣʷ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʨʘʙʦʪʢʠ 

ʛʨʫʟʦʚ ʚ ʨʝʯʥʦʤ ʧʦʨʪʫ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

 

ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ɺ.ɸ ɼʦʣʷʪʦʚʩʢʠʡ ʠ ɺ.ʅ. ɼʦʣʷʪʦʚʩʢʘʷ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʥʠʢʣʦ ʢʘʢ ʦʪʚʝʪʚʣʝʥʠʝ çʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʥʘʫʢʠè, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ 

ɸ. ʌʘʡʦʣʝʤ. ɺ 50ï60-ʝ ʛʦʜʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʝʨʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʮʝʩʩʘʤ ʘʥʘʣʠʟʘ [2]. 

ɼʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʧʨʦʚʝʜʝʥʳ ɸ.ʂ. ʇʦʢʨʦʚʩʢʠʤ [6]. 

ʊʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʫʢʘʟʳʚʘʝʪʩʷ ɸ.ʂ. ʇʦʢʨʦʚʩʢʠʤ, ï ʵʪʦ ʚʟʘʠ-

ʤʦʩʚʷʟʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʝʪʨʠʯʝʩʢʠ ʩʢʦʨʦʩʪʥʫʶ ʩʦʭʨʘʥʥʫʶ ʜʦʩʪʘʚʢʫ ʛʨʫʟʘ ʢʣʠʝʥʪʘ ʧʨʠ 

ʧʨʠʝʤʣʝʤʦʤ ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʫʨʦʚʥʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ, ʥʝ ʩʥʠʞʘʶʱʠʭ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʦʚʘʨʦʚ ʠ ʥʝ ʩʜʝʨʞʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʪʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʚʷ-

ʟʝʡ [6]. ʅʘʣʠʯʠʝ ʜʨʫʛʠʭ, ʥʘʧʨʠʤʝʨ, ʤʘʨʢʝʪʠʥʛʦʚʳʭ, ʢʦʤʤʝʨʯʝʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʜʦʙʘʚʣʷʝʪ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʫʧʨʘʚʣʝʥʠʷ [5]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʨʪʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʳʧʦʣʥʷʝʪ ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ (ʦʙʨʘʙʦʪʢʘ ʛʨʫʟʦʚ), ʢ ʪʦʤʫ ʞʝ ʪʝʦʨʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʠʤʝʥʠʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʢʦ ʚʩʝʤ ʦʙʲʝʢ-

ʪʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚʝʜʝʥʠʷ ʙʠʟ-

ʥʝʩʘ ʩʪʘʣʠ ʘʣʴʷʥʩʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʠ ʚ ʣʦʛʠʩʪʠʢʝ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠ-

ʤʝʥʝʥʠʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʘʟʠʩ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʛʜʘ ʢʦʥʢʫʨʠʨʫʶʪ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ, ʜʝʣʘʶʪ ʚʳʚʦʜ ʄʘʨʪʠʥ ʂʨʠ-

ʩʪʦʬʝʨ ʠ ʍʝʣʝʥ ʇʵʢ, ʪʦ ʮʝʣʴʶ ʜʦʣʞʥʘ ʩʪʘʪʴ ʤʘʢʩʠʤʠʟʘʮʠʷ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪ-

ʚʘ, ʘ ʥʝ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʝʛʦ ʪʨʘʜʠʮʠʦʥʥʦʤ ʟʥʘʯʝʥʠʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ 

ʦʪʜʝʣʴʥʦʡ ʢʦʤʧʘʥʠʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʦʛʦ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʘʚʳʢʦʚ ʥʘ ʚʩʶ ʛʨʫʧʧʫ ʢʦʤʧʘʥʠʡ / ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʜʠʥʝʥʠʝ ʟʥʘʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʤʘʨʢʝʪʠʥʛʘ ʠ ʣʦʛʠʩʪʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʘʨʪʥʝʨʩʪʚʝ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ çʫʧʨʘʚʣʝ-

ʥʠʠ ʟʥʘʥʠʷʤʠè1, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʩʣʝʜʫʶʱʝʡ ʠʜʝʝ: 

                                                           
1 ɿʜʝʩʴ ʘʚʪʦʨʳ ʠʤʝʶʪ ʚʚʠʜʫ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ ʚ ʘʣʴʷʥʩʘʭ, ʥʦ ʫʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ʤʦ-

ʞʝʪ ʥʦʩʠʪʴ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʢʦʪʦʨʳʡ ʛʦʨʘʟʜʦ ʫʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʣʴʷʥʩʘʤʠ ʧʨʝʜ-

ʧʨʠʷʪʠʡ (ʧʨʠʤʝʯ.). 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʂʦʤʧʝʪʝʥʮʠʠ + ʥʘʚʳʢʠ = ʚʦʟʤʦʞʥʦʩʪʠ, 

ʠ ʯʪʦ ʠʤʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ʈʘʟʣʠʯʘʶʪ 

ʪʨʠ ʚʠʜʘ ʢʣʶʯʝʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ: 

ï ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʧʘʨʪʥʸʨʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ; 

ï ʫʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ; 

ï ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʮʝʧʦʯʢʦʡ ʧʦʩʪʘʚʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʧʦʣʫʯʝʥʠʠ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʢʦʤʧʝʪʝʥ-

ʮʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʵʪʠʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʘʨʪʥʝʨʩʪʚʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ [4]. 

ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʷʪʴ ʠ ʫʛʣʫʙʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝ-

ʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʦʜʥʦʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʝ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʜʩʠʩʪʝʤ ʧʦʨʪʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʚ ʩʠʩʪʝʤʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʇʦʨʪʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʨʦʠʪʩʷ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ 

ʧʦ ʪʝʨʤʠʥʘʣʴʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʛʨʫʟʦʧʦʪʦʢʦʚ ï ʧʨʠʯʘʣʦʚ ʩ ʧʝʨʝʛʨʫʟʦʯʥʦʡ ʪʝʭʥʠ-

ʢʦʡ, ʩʢʣʘʜʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʜʨʫʛʠʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʘʤ ʠ ʥʝ 

ʪʦʣʴʢʦ. ɸʚʪʦʨʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

ʃʶʙʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʨʪʦʚʘʷ, ʩʦʩʪʦʠʪ ʠʟ ʦʙʲʝʢʪʘ ʠ ʩʫʙʲʝʢʪʘ 

(ʦʨʛʘʥʘ) ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʯʝʤ ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʸʥ ʚ ʢʦʥʪʫʨ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

(ʨʠʩ. 2). ʆʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩ.: X ï ʚʭʦʜʷʱʠʝ ʧʦʪʦʢʠ; Y ï ʚʳʭʦʜʷʱʠʝ ʧʦʪʦʢʠ; Yô ï ʪʝ-

ʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ, ʠʟʤʝʨʝʥʥʦʝ ʩʫʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ; ɝ ï ʚʝʢʪʦʨ ʩʣʫʯʘʡʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ; tÍT, ʛʜʝ T ï ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ (ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʩ-

ʪʠʛʘʶʪʩʷ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʦʩʪʴ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʘ ʥʝʦʧ-

ʨʝʜʝʣʸʥʥʦʩʪʴʶ ʠ ʥʝʪʦʯʥʦʩʪʴʶ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ ʠ 

ʜʦʩʪʦʚʝʨʥʦʡ |Yô(t)| < |Y(t)|, ʯʪʦ ʧʦʣʫʯʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʝʪʦʜʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʢʘʞʝʥʠʡ ʠ ʪ.ʜ. 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʦʨ-

ʛʘʥ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʝʥ ʠʤʝʪʴ: 

1. ʎʝʣʴ (G) ʫʧʨʘʚʣʝʥʠ.̫ 

2. ʄʦʜʝʣʴ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ (M), ʪ.ʝ. ʟʥʘʥʠʝ ʦʙʲʝʢʪʘ. 

3. ʆʛʨʘʥʠʯʝʥʠʷ (L) ï ʨʝʩʫʨʩʦʚ, ʤʝʪʦʜʦʚ, ʟʥʘʥʠʡ. 

4. ʉʦʩʪʦʷʥʠʝ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (W). 

Gt ï Yʞ(ʊʫ) ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ, ʦʩʥʦʚʘʥʦ ʥʘ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʢʦʥʝʯʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ. Yô(t) ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ G, M, L, W ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʪʝʢʫʱʝʝ 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʮʝʣʠ: ŭY(t) = Yʞ(t), ʝʩʣʠ ŭY = 0, ʪʦ ʫʧʨʘʚʣʝʥʠʝ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʋʧʨʘʚʣʷʶ-

ʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ U(t) ʟʘʚʠʩʷʪ ʦʪ ʦʪʢʣʦʥʝʥʠʡ ŭY(t), G, M, L, W: ȉ(t) = F [dY(t), G, M, L, 

W], ʛʜʝ ȉ(t) ï ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʚ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ (ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

Y1ïY2), ʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʬʦʨʤʠʨʫʝʪʩʷ ʬʘʟʦʚʘʷ ʪʨʘʝʢʪʦʨʠʷ (ʨʠʩ. 3). ʇʨʠ ʵʪʦʤ ʨʝʘʣʴʥʘʷ 

ʪʨʘʝʢʪʦʨʠʷ ʚʩʝʛʜʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʜʘʥʥʦʡ, ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʠʭ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ. 

ʆʜʥʠʤ ʠʟ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʪ.ʝ. 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʧʦʩʣʝ ʚʦʟ-

ʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠʟʤʝʥʷʝʪ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʦʡ ʢʦʦʨʜʠ-

ʥʘʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ: 

=
dt

tdx )(
 f (y, t), y(0) = b. 

 



ɸ.ɸ. ʅʠʢʠʪʠʥ, ɺ.ʅ. ʂʦʩʪʨʦʚ, ʉ.ɺ. ʂʦʩʪʨʦʚ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦʨʪʦʚʦʡ» 
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ʈʠʩ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʯʥʳʭ ʧʦʨʪʦʚ 

ʈʝʟʶʤʠʨʫʷ ʩʢʘʟʘʥʥʦʝ ʚʳʰʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʫʧʨʘʚʣʝ-

ʥʠʠ ʨʘʟʚʠʪʠʝʤ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ-

ʣʘʞʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤʠ ʛʣʦʙʘʣʴʥʳʤʠ 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʢʘʢ ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʪʨʘʪʝʛʠʷ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʜʦ 

2030 ʛʦʜʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʥʝʪ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʧʝʮʠʬʠʢʝ ʚʥʫʪʨʝʥʥʝʛʦ 

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʠʭ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʝʢ-

ʪʦʚ ʠ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʦʪ ʬʘʢʪ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʳ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʦʧʳʪʝ ʚ ʨʝʰʝʥʠʠ ʵʪʦʛʦ ʚʦ-

ʧʨʦʩʘ, ʩ ʫʯʸʪʦʤ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʯʝ-

ʨʝʟ ʨʝʯʥʳʝ ʧʦʨʪʳ. 

 

ɸʢʚʘʪʦʨʠʷ ʧʦʨʪʘ, ʨʝʡʜʦʚʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʠʙʨʝʞʥʘʷ ʣʠʥʠʷ ʩ ʨʘʟʤʝ-

ʱʝʥʥʳʤʠ ʥʘ ʥʝʡ ʧʨʠʯʘʣʘʤʠ, ʢʘʢ ʦʙʫʩʪʨʦʝʥʥʳʤʠ ʧʨʠʯʘʣʴʥʳʤʠ 

ʩʪʝʥʢʘʤʠ, ʪʘʢ ʠ ʥʝ ʦʙʫʩʪʨʦʝʥʥʳʤʠ, ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʜʘʤʙʳ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ, ʣʠ-

ʥʠʠ ʩʚʷʟʠ, ʫʩʪʨʦʡʩʪʚʘ ʪʝʧʣʦ-, ʛʘʟʦ-, ʚʦʜʦ- ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, 

ʠʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʨʝʯʥʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʦʪʚʝʜʝʥʥʳʝ 

ʜʣʷ ʜʦʙʳʯʠ ʤʝʩʪʥʳʭ ʥʝʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʯʘʩʪ-

ʢʠ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʘʢʚʘʪʦʨʠʠ, ʟʘʢʨʝʧʣʝʥʥʳʝ ʟʘ ʧʦʨʪʦʤ, 

ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ; ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʳ ʤʦʨʩʢʦʛʦ ʧʦʨʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ, ʘ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʡ ʬʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʫʜʘ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ 

ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʝʯʥʳʭ ʧʦʨʪʦʚ 

ɹʘʟʦʚʘʷ 

ʉʫʧʝʨʩʪʨʫʢ-

ʪʫʨʘ 

ɼʦʙʳʚʘʶʱʘʷ 

ʊʨʘʥʩʧʦʨʪʥʘʷ 

ʆʙʩʣʫʞʠʚʘʶ-

ʱʘʷ (ʩʝʨʚʠʩ-

ʥʘʷ) 

ʈʘʟʚʠʚʘʶʱʘʷ 

ʇʝʨʝʛʨʫʟʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʟʜʘʥʠʷ, ʘʚʪʦ-

ʪʨʘʥʩʧʦʨʪ, ʧʦʨʪʦʬʣʦʪ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ, ʦʙʝ-

ʩʧʝʯʠʚʘʶʱʠʝ ʦʩʥʦʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʨʪʘ ʧʦ ʦʙʨʘʙʦʪʢʝ ʛʨʫʟʦʚ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ: ʛʠʜʨʦʧʝʨʝʛʨʫʞʘʪʝʣʠ, ʟʝʤʣʝʩʦʩʳ, ʟʝʤʩʥʘʨʷʜʳ, ʧʣʘ-

ʚʫʯʠʝ ʢʨʘʥʳ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʧʣʘʚʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʜʦʙʳʯʝ 

ʤʝʩʪʥʳʭ ʥʝʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʌʣʦʪ ʧʦʨʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘ ʤʝʩʪʥʳʭ ʠ ʤʝʞʙʘʩʩʝʡʥʦʚʳʭ ʧʝʨʝʚʦʟ-

ʢʘʭ. 

ʇʦʨʪʦʚʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʩʨʝʜʩʪʚʘ ʢʘʢ ʧʣʘʚʫʯʠʝ, ʪʘʢ ʠ ʥʘʟʝʤʥʳʝ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʩʝʨʚʠʩʥʳʝ ʫʩʣʫʛʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʫʜʦʚ ʠ ʩʫʜʦʚ 

ʩʪʦʨʦʥʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʦʩʪʨʘʥʥʳʭ. 

ɿʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ, ʧʦʤʝʱʝʥʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʟʘʥʠʤʘʝʤʳʝ/ ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʧʝʨʩʦʥʘʣʦʤ ʤʘʨʢʝʪʠʥʛʦʚʳʭ, ʣʦʛʠʩʪʠʯʝʩʢʠʭ, ʠʥʥʦʚʘʮʠ-

ʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʨʝʯʥʳʭ ʧʦʨʪʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʝ (ʦʧʝʨʝʞʘʶʱʝʝ, ʢʦʥʢʫʨʝʥʪʥʦʝ) ʨʘʟʚʠʪʠʝ ʧʦʨʪʘ ʠ ʝʛʦ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʈʠʩ. 2. ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

 

 

 

ʈʠʩ. 3. ʌʘʟʦʚʳʝ ʪʨʘʝʢʪʦʨʠʠ 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʧʨʦʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦʨʪʦʚʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʥʠʤʘʶʪ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, 

ʛʜʝ ʢʘʞʜʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʷʚʣʷʷʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳ-

ʤʠ ʩʫʙʲʝʢʪʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʳʥʢʘ, ʨʘʙʦʪʘʶʪ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʘʨʪ-

ʥʝʨʩʪʚʘ. ʇʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʝʜʠʥʘʷ ʪʨʘʥʩ-

ʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ (ɽʊʉ), ʛʜʝ ʫʯʘʩʪʥʠʢʠ ʧʝʨʝʚʦʟʢʠ ʦʙʲʝʜʠʥʝʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʩʚʷ-

ʟʷʤʠ, ʨʘʙʦʪʘʶʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠ ʚʳʧʦʣʥʷʶʪ ʦʪʨʘʩʣʝʚʳʝ ʬʫʥʢʮʠʠ ʚ ʦʙʱʝʤ 

ʧʨʦʮʝʩʩʝ [1, 4].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ , ʧʨʠʥʠʤʘʷ ʟʘ ʦʩʥʦʚʫ ʤʦ-

ʜʝʣʴ ɽ.ʅ. ɿʘʡʮʝʚʘ [3], ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ ʟʚʝʥʴʝʚ (ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʠʣʠ ʢʦʤʤʫʥʠʢʘʮʠʡ) ʠ ʵʣʝʤʝʥʪʦʚ (ʧʨʝʜʧʨʠʷʪʠʡ) ʩ ʫʩʣʦʚʠʷʤʠ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʤʠ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ: 

ʨʝʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠ ̫

ʟʘʜʘʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ 

Y2 

Y1 



ɸ.ɸ. ʅʠʢʠʪʠʥ, ɺ.ʅ. ʂʦʩʪʨʦʚ, ʉ.ɺ. ʂʦʩʪʨʦʚ 
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ʛʜʝ Y ï ʧʘʨʘʤʝʪʨʳ ʚʳʭʦʜʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝ ʨʝʟʫʣʴʪʘʪ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ; 

X ï ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʠʟʤʝʥʝʥʠʷ ʝʝ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ, ʧʦʣʫʯʘʝ-

ʤʳʡ ʨʝʟʫʣʴʪʘʪ; 

F ï ʥʘʙʦʨ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʠʜ ʠ ʭʘʨʘʢʪʝʨ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ; 

ʉ ï ʩʪʨʫʢʪʫʨʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ 

 ʩʠʩʪʝʤʳ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ 

; 

H ï ʩʚʦʡʩʪʚʘ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʝ ʢʘʯʝʩʪʚʦ ʠ ʭʘʨʘʢʪʝʨ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʠ ʟʚʝʥʴʝʚ; 

T ï ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʪʝʢʫʱʝʝ ʚʨʝʤʷ t, t Ѹ [0, T]. 

 

ʀʟ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʘʞʥʳʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʫʧʨʘʚʣʝ-

ʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʦʟʜʘʥʠʷ ʚʳʭʦʜʥʦʡ ʮʝʥ-

ʥʦʩʪʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʢʣʘʜʘ ʚ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ (ʟʚʝʥʘ, ʵʣʝ-

ʤʝʥʪʘ) ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʪʝʨʤʠʥʘʣ, ʚʦʜʥʦʪʨʘʥʩ-

ʧʦʨʪʥʳʡ ʫʟʝʣ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʣʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʤʘʨʰʨʫʪ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ 

ʠʣʠ çʪʨʘʥʩʧʦʨʪʥʘʷ ʦʩʴè ʠ ʪ.ʜ. 

ʈʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʩʫʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦ-

ʚʘʥʠʷʤ: 

ï ʦʙʣʘʜʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʴʶ; 

ï ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ (ʟʚʝʥʴʝʚ); 

ï ʠʤʝʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʫʧʨʘʚʣʝʥʠʷ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; 

ï ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʟʘʜʘʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʧʨʝʜʣʘ-

ʛʘʝʤʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʫʩʣʫʛʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʩʯʝʪ ʪʝʢʫʱʠʭ ʤʝʨ (ʦʧʪʠʤʠʟʘʮʠʠ ʚʘʨʠʘʥʪʘ ʦʩʚʦʝʥʠʷ ʧʝʨʝʚʦʟʦʢ ʧʦ 

ʢʘʯʝʩʪʚʫ, ʮʝʥʝ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʪ.ʧ.), ʜʘʣʝʝ ï ʪʘʢʪʠʯʝʩʢʠʭ, ʪʦ ʝʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ (ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ), ʘ 

ʟʘʪʝʤ ï ʤʝʨʦʧʨʠʷʪʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʤʦʜʝʨʥʠʟʘʮʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʧʨʠ-

ʦʙʨʝʪʝʥʠʝ ʥʦʚʦʛʦ ʬʣʦʪʘ, ʧʦʛʨʫʟʦʨʘʟʛʨʫʟʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʧ.). ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʚ ʩʪʘʪʴʝ ʠʥʪʝʨʘʢ-

ʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʮʝʥʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ ʧʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ:  

, ʛʜʝ  ï ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʫʩʣʫʛʠ, ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ (ʩʦʩʪʘʚʘ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʵʣʝʤʝʥʪʦʚ) ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ) 

ʚʝʜʝʪʩʷ ʦʙʳʯʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʘʪʨʠʙʫʪʦʚ ʩʠʩʪʝʤʳ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ (ʉʂʇ). ɼʣʷ ʮʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʫʩʣʫʛʠ ʉʂʇ ʩ ʫʯʝʪʦʤ [3] ʘʚʪʦʨʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʣʣɹ -



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ. ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʠʪ ʤʝʪʦʜ ʵʪʘ-

ʣʦʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʉʂʇ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳ-

ʚʘʪʴ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺʦ-ʧʝʨʚʳʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ɸ.ɸ. ʌʝʪʠʩʦʚʳʤ [7], ʩʪʨʫʢʪʫʨʘ ʩʠʩ-

ʪʝʤʳ ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ ʝʝ ʩʦʩʪʦʷʥʠʷ, ʪʦ ʝʩʪʴ ʢʘʯʝʩʪʚʦ, ʠ ʦʥʘ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʯʝʨʝʟ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʠʣʠ ʠʥʫʶ ʮʝʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʜʝʞʥʦʩʪʴ, 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʝʛʦ ʧʦʣʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʘʪʨʠʙʫʪʦʚ ʚʦʟʤʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʝʨʝʚʦʟʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ: ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʂʇ.  

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠʣʠ ʝʝ ʟʚʝʥʘ (ʵʣʝʤʝʥ-

ʪʘ) ʇʨ
ʉʂʇ

 ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ (ʚʳʭʦʜʘ) ʩʠʩʪʝʤʳ ʀʚʳʭ
ʉʂʇ

 ʢ ʟʘʪʨʘʯʝʥ-

ʥʳʤ ʨʝʩʫʨʩʘʤ (ʚʭʦʜʫ) ʀʚʭ
ʉʂʇ

, ʪʦ ʝʩʪʴ 

 

ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʚʳʨʘʞʘʪʴʩʷ ʬʦʨʤʫʣʦʡ: 

 

ʛʜʝ  ï ʦʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ ʉʂʇ ʧʝʨʝʚʦʟʦʢ, ʪ-ʢʤ; 

ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʥʷʪʳʭ ʚ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʫʙ.; 

ï ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʉʂʇ, ʩʫʪʢʠ. 

ʅʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʚʦʟ-

ʢʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴʶ ʪʝʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ 

ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ɺʳʭʦʜ ʠʟ ʩʪʨʦʷ ʣʶʙʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʫʰʘʝʪ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝ-

ʨʝʚʦʟʦʢ. ʇʦʵʪʦʤʫ ʥʘʜʝʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦ-

ʟʦʢ; 

ï ʦʙʱʝʝ ʯʠʩʣʦ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ r-ʤʫ ʦʮʝʥʦʯʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʧʨʦ-

ʮʝʩʩʦʚ (ʬʫʥʢʮʠʡ, ʦʧʝʨʘʮʠʡ) ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʨʠ r = 1éR; 

ï ʦʙʱʝʝ ʯʠʩʣʦ ʧʨʦʮʝʩʩʦʚ (ʬʫʥʢʮʠʡ, ʦʧʝʨʘʮʠʡ) ʧʦ r-ʤʫ ʧʘʨʘʤʝʪʨʫ ʩʠʩʪʝʤʳ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʜʝʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʉʂʇ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0 ¢ 

¢ 1. ʇʦʵʪʦʤʫ ʯʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʤ ʥʘʜʝʞʥʝʝ ʨʘʙʦʪʘʶʪ 

ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ (ʟʚʝʥʴʷ) ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʚʦʟʦʢ. 

ʀʟʣʦʞʝʥʥʳʡ ʘʚʪʦʨʘʤʠ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʠ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʧʦʨʪʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ, 

ʪʘʢ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʦʙʱʝʡ, ʝʜʠʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʮʝʧʠ ʛʨʫʟʦʜʚʠʞʝʥʠʷ. 

 

 



ɸ.ɸ. ʅʠʢʠʪʠʥ, ɺ.ʅ. ʂʦʩʪʨʦʚ, ʉ.ɺ. ʂʦʩʪʨʦʚ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦʨʪʦʚʦʡ» 

 

 212 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

[1] ɻʘʣʘʙʫʨʜʘ ɺ.ɻ. ɽʜʠʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ: ʫʯʝʙ. ʜʣʷ ʚʫʟʦʚ / ɺ.ɻ. ɻʘʣʘʙʫʨʜʘ, ɺ.ɸ. ʇʝʨ-

ʩʠʘʥʦʚ, ɸ.ɸ. ʊʠʤʦʰʠʥ. ï ʄ.: ʊʨʘʥʩʧʦʨʪ, 1996. ï 295 ʩ. 

[2] ɼʦʣʷʪʦʚʩʢʠʡ ɺ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ: ʫʯʝʙʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ / ɺ.ɸ. 

ɼʦʣʷʪʦʚʩʢʠʡ, ɺ.ʅ. ɼʦʣʷʪʦʚʩʢʘʷ. ï ʄ.: ʀʂʎ çʄʘʨʊè, ʈʦʩʪʦʚ ʥ/ɼ: ʀʟʜ. ʮʝʥʪʨ çʄʘʨʊè, 2003 ï 

256 ʩ. (ʉʝʨʠʷ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè). ï (ʉ. 3). 

[3] ɿʘʡʮʝʚ ɽ.ʅ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʩʠʥʪʝʟʘ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʤʝʰʘʥʥʳ-

ʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʜʠʩ. é ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ. ï ʉʇʙ., 2006. ï 356 ʩ. 

[4] ʂʦʨʦʣʝʚʘ ɽ.ɸ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʨʠʜʦʨʦʚ: ʜʠʩ. é ʜʦʢʪ. ʵʢʦʥ. ʥʘʫʢ: 08.00.05. ï ʄ., 2002. ï 371 c. 

[5] ʂʦʩʪʨʦʚ ɺ.ʅ. ʊʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɺ.ʅ. ʂʦʩʪʨʦʚ, ɺ.ɺ. ʎʚʝʨʦʚ. ï 

ʅ.ʅʦʚʛʦʨʦʜ: ʌɻɹʆʋ ɺʆ çɺɻɸɺʊè, 2009. ï 224 ʩ. 

[6] ʇʦʢʨʦʚʩʢʠʡ ɸ.ʂ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ʪʨʘʥʩʧʦʨʪʥʘʷ ʦʪʨʘʩʣʴ): ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 

/ ɸ.ʂ ʇʦʢʨʦʚʩʢʠʡ. ï ʄ.: ʂʅʆʈʋʉ, 2010. ï 360 ʩ. 

[7] ʌʝʪʠʩʦʚ ɸ.ɸ. ʊʝʦʨʠʷ ʩʠʩʪʝʤ // ʍʦʤʦʩʘʧʠʝʥʩʦʣʦʛʠʷ. ï ˉ 1 (7). ï 2005. ï 321 ʩ.  

MODELING OF ORGANIZA TIONAL AND ECONOMIC 

INTERACTION OF THE E LEMENTS OF PORT 

INFRASTRUCTURE IN CO MBINED TRANSPORTATIO N 

A.A. Nikitin, V.N. Kostrov, S.V. Kostrov 
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The article considers the management aspect of the system significant in the organizational-

economic interaction at all levels of the cargo handling life cycle in a river port during the 

combined transportation performance. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 21.07.2016 ʛ. 
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ɸ.ʆ. ʅʠʯʠʧʦʨʫʢ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʆʇʓʊ ʀ ʇʈʆɹʃɽʄʓ ʇʆʉʊʈʆɽʅʀʗ  

ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻʀʉʊʀʏɽʉʂʀʍ ʉʀʉʊɽʄ  

ɼʆʉʊɸɺʂʀ ɻʈʋɿʆɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʪʨʫʢʪʫʨʘ ʠ ʵʣʝʤʝʥʪʳ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʧʳʪ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝ ʠ ʧʨʝʜʣʦʞʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ 

ʢʦʤʧʦʟʠʮʠʷ, ʦʙʦʟʥʘʯʝʥʳ ʟʘʜʘʯʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʤʝ-

ʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪ-

ʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢ-

ʮʠʠ ʟʘ ʨʫʙʝʞʦʤ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʣʦʛʠʩʪʠʢʘ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ɿʘ ʨʫʙʝʞʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʦʛʠʩʪʠʢʠ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʧʨʦʷʚʠʣʘʩʴ 

ʚ ʧʝʨʠʦʜʳ ʢʨʠʟʠʩʦʚ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʜʝʡʩʪʚʦʚʘʚʰʠʝ ʨʘʥʝʝ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʦʚʘʨʦʚ ʦʢʘʟʘʣʠʩʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʠʤʠ. ʊʦʛʜʘ ʩʧʝʮʠʘʣʠʩʪʳ ʦʙʨʘʪʠʣʠʩʴ ʢ ʣʦ-

ʛʠʩʪʠʢʝ ʢʘʢ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʠʥʪʝʛʨʘʮʠʠ ʩʥʘʙʞʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʘ, ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʨʳʥʢʘ ʠ ʫʩʠʣʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʣʦʛʠʩʪʠʢʘ ʷʚʠ-

ʣʘʩʴ ʚʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʚ ʧʦʚʳʰʝʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʝʡʩʪʚʝʥʥʳʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ. ɺ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʥʘʠʙʦʣʴʰʫʶ 

ʜʦʣʶ ʟʘʥʠʤʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ (20ï40%), ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ 

(15ï35%) ʠ ʨʘʩʭʦʜʳ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʬʫʥʢʮʠʠ (9ï14%) [1, 2, 3]. 

ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʟʜʝʨʞʝʢ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ ʥʘ ʨʷʜ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʬʫʥʢ-

ʮʠʡ: ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʦʙʨʘʙʦʪʢʘ ʟʘʢʘʟʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʦʜʜʝʨʞʢʘ, 

ʘ ʪʘʢʞʝ ʥʘ ʣʦʛʠʩʪʠʯʝʩʢʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʧʘʩʦʚ, ʩʣʘʙʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʫʯʘʩʪʥʠʢʦʚ ʧʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʫ, ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʜʦʩʪʘʚʢʝ ʠ ʧʦʪʨʝʙʣʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ 

ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʃʦʛʠʩʪʠʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʘʨ-

ʤʦʥʠʯʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʚʠʞʝʥʠʷ ʩʢʚʦʟʥʳʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝ-

ʧʝʥʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ. ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʩʣʦʞʥʘʷ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ (ʟʚʝʥʴʝʚ), ʩʚʷʟʘʥʥʳʭ ʝʜʠ-

ʥʳʤ ʧʨʦʮʝʩʩʦʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʦʪʦʢʦʚ, ʛʨʘ-

ʥʠʮʳ ʠ ʟʘʜʘʯʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʦʙʲʝʜʠʥʝʥʳ ʚʥʫʪʨʝʥʥʠʤʠ ʠʣʠ ʚʥʝʰʥʠʤʠ 

ʮʝʣʷʤʠ [2, 4, 5]. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.  

 

 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ  

ʅʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʨʦʚʥʷʭ ʚ ʚʠʜʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʧʨʦʤʧʨʝʜʧʨʠʷʪʠʝ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤ-

ʧʣʝʢʩʳ, ʪʦʨʛʦʚʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʠ ʪ.ʧ. ʎʝʣʴ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ï ʜʦʩʪʘʚʢʘ ʪʦʚʘʨʦʚ 

ʠ ʠʟʜʝʣʠʡ ʚ ʟʘʜʘʥʥʦʝ ʤʝʩʪʦ, ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʘʩʩʦʨʪʠʤʝʥʪʝ, ʧʨʠ ʟʘʜʘʥʥʦʤ 

ʫʨʦʚʥʝ ʠʟʜʝʨʞʝʢ, ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʦʤʫ ʠʣʠ ʣʠʯʥʦʤʫ ʧʦʪʨʝʙʣʝʥʠʶ [4]. ɺ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʦʙʳʯʥʦ ʬʦʨʤʠʨʫʝʪ-

ʩʷ ʢʦʤʧʣʝʢʩ ʧʦʜʩʠʩʪʝʤ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ, ʧʨʘʚʦʚʦʛʦ, ʵʨʛʦʥʦʤʠʯʝʩʢʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠ-

ʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʉ ʫʯʝʪʦʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʳʰʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ 

ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʤʠ ʥʘ ʨʠʩ. 2. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʤʘʢʨʦʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ, 

ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʩʫʙʲʝʢʪʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ) ʤʦʛʫʪ ʚ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʩʪʝʧʝʥʠ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʮʝʣʝʡ ʠ ʢʨʠʪʝʨʠʝʚ ʩʠʥʪʝʟʘ ʤʠʢʨʦʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʦʭ-

ʚʘʪʳʚʘʶʱʠʭ ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʬʝʨʫ ʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ).  

ɼʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ: ʤʠʥʠʤʘʣʴʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʝ ʠʟʜʝʨʞʢʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʳʣʴ (ʠʣʠ ʦʙʲʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ), ʤʘʢʩʠ-
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ʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʥʠʤʘʝʤʦʛʦ ʨʳʥʦʯʥʦʛʦ ʩʝʛʤʝʥʪʘ, ʫʜʝʨʞʘʥʠʝ ʨʳʥʦʯ-

ʥʳʭ ʧʦʟʠʮʠʡ ʠ ʪ.ʜ.  

 

 

ʈʠʩ. 2. ɻʨʘʥʠʮʳ, ʵʣʝʤʝʥʪʳ ʠ ʧʦʜʩʠʩʪʝʤʳ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʤʘʢʨʦʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʠʪʝʨʠʡ ʤʠʥʠʤʫʤʘ ʦʙʱʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ. ʆʜ-

ʥʘʢʦ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʢʨʦʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʦʣʞʥʳ ʠʟʥʘ-

ʯʘʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʮʝʣʷʤʠ (ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ, 

ʚʦʝʥʥʳʤʠ, ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠ ʜʨ.). ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʝ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʟʘ ʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʚʦʟʦʢ 

ʚ ʧʦʣʴʟʫ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ [1ï3]. 

ʊʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʦ-

ʪʨʝʙʣʝʥʠʝʤ, ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʦʪʜʝʣʴʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠ-

ʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʶ 

ʨʦʣʠ ʪʨʘʥʩʧʦʨʪʘ. ɺ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʷʭ ʪʨʘʥʩʧʦʨʪ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʩʪʘʚʢʫ 

ʛʨʫʟʦʚ ʦʪ ʧʦʩʪʘʚʱʠʢʘ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʚʦʟʤʦʞʥʳʤ ʚʘʨʠʘʥʪʘʤ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ (ʧʨʝʜʧʨʠʷʪʠʝ ï ʩʢʣʘʜ, ʩʢʣʘʜ ï ʩʢʣʘʜ, ʩʢʣʘʜ ï ʧʦʪʨʝʙʠʪʝʣʴ), ʧʝʨʝ-

ʩʪʘʚʘʷ ʧʨʠ ʵʪʦʤ ʙʳʪʴ ʦʙʦʩʦʙʣʝʥʥʦʡ ʦʪʨʘʩʣʴʶ ʵʢʦʥʦʤʠʢʠ ʠ ʚʳʩʪʫʧʘʷ ʢʘʢ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʫʩʣʫʛ.  

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠʟʜʝʨʞʢʠ 

ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚ ʦʙʱʠʭ ʟʘʪʨʘʪʘʭ, ʘ ʜʦʣʷ ʠʭ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʜʦʩʪʠʛʘʝʪ 30% ʧʨʦʜʘʞʥʦʡ ʮʝʥʳ ʪʦʚʘʨʘ. ʇʦʵʪʦʤʫ ʜʘʞʝ ʚ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥ-

ʥʦʡ ʵʢʦʥʦʤʠʢʝ ʧʦʩʪʨʦʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʮʝʧʠ ʧʦʟʚʦʣʷʝʪ, 

ʧʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʦʢʨʘʱʘʪʴ ʦʙʱʠʝ ʨʘʩʭʦʜʳ ʙʦʣʝʝ ʯʝʤ ʥʘ 20% [1]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʪʨʘʥʩʧʦʨʪ ʩʘʤ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʴ-

ʰʠʭ ʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʮʝʣʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʚ ʧʝʨʝʚʦʟʢʘʭ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ [6, 7]. ʊʨʘʥʩʧʦʨʪ-

ʥʘʷ ʩʠʩʪʝʤʘ ï ʢʦʤʧʣʝʢʩ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫ-

ʛʦʤ. ʇʨʠʯʝʤ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, ʢʘʢ 

ʢʦʥʢʫʨʝʥʪʥʳʝ, ʠ ʥʘʦʙʦʨʦʪ, ʜʦʧʦʣʥʷʶʱʠʝ ʜʨʫʛ ʜʨʫʛʘ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʛʨʫʟʦʚ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʊʘʢ, ʩʧʝʮʠʬʠʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʤʝʞʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʛʦ ʵʬʬʝʢʪʠʚʥʘʷ 

ʨʘʙʦʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʢʦʤʤʝʨʯʝʩʢʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦ ʚʩʝʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʣʠ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʥʠʷʤ. ʅʘ ʵʪʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʦʩʥʦʚʝ ʚ 1960ï1970-ʝ ʛʦʜʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʘʢʝʪ-

ʥʳʝ, ʢʦʥʪʝʡʥʝʨʥʳʝ, ʧʘʨʦʤʥʳʝ, ʨʦʣʢʝʨʥʳʝ ʠ ʜʨʫʛʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʩʪʘʚ-

ʢʠ ʛʨʫʟʦʚ, ʧʦʣʫʯʠʚʰʠʝ ʥʘʟʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (ʊʊʉ) [8, 9]. 

ʊʊʉ ï ʵʪʦ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʫʚʷʟʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ ʜʦ ʧʦʣʫʯʘʪʝʣʷ ʩ 

ʫʯʘʩʪʠʝʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʦʩʥʦʚʝ ʩʦʛʣʘʰʝ-

ʥʠʡ (ʜʦʛʦʚʦʨʦʚ) ʤʝʞʜʫ ʦʪʧʨʘʚʠʪʝʣʷʤʠ, ʧʝʨʝʚʦʟʯʠʢʘʤʠ ʠ ʧʦʣʫʯʘʪʝʣʷʤʠ ʛʨʫʟʦʚ, ʟʘ-

ʢʣʶʯʘʝʤʳʭ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʊʊʉ, ʠ ʦʧʨʝʜʝʣʷʶʱʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʝʨʯʝʩʢʦ-ʧʨʘʚʦʚʳʝ ʫʩʣʦʚʠʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [1, 8]. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ɼʫʥʠʥʳʤ ɺ.ɸ. [9] ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʩʣʝ-

ʜʫʶʱʝʝ ʧʦʥʷʪʠʝ ʊʊʉ: ʵʪʦ ʢʦʤʧʣʝʢʩ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʯʘʣʦʚ, ʛʨʫʟʦʦʪʧʨʘʚʠ-

ʪʝʣʝʡ ʠ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʝʡ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦʨʷʜʢʦʤ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʪʨʫʜʦʚʳʭ, 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʊʊʉ ʦʭʚʘʪʳʚʘʝʪ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʪʨʘʥʩ-

ʧʦʨʪʥʳʡ ʧʨʦʮʝʩʩ ʩ ʝʛʦ ʵʣʝʤʝʥʪʘʤʠ, ʪʘʢ ʠ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ. 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʊʉ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥ-

ʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʇʨʠ ʵʪʦʤ ʫʯʝʥʳʤʠ-ʪʨʘʥʩʧʦʨʪʥʠʢʘʤʠ ʥʘ ʤʦʨʩʢʦʤ ʪʨʘʥʩ-

ʧʦʨʪʝ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʊʊʉ ʩʯʠʪʘʣʘʩʴ ʫʢʨʫʧʥʝʥʥʘʷ ʛʨʫʟʦʚʘʷ ʝʜʠ-

ʥʠʮʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʊʊʉ ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʧʨʝʜʝʣʷʪʴ ʩ ʫʯʝʪʦʤ ʩʣʦʞʠʚʰʠʭʩʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦ-

ʚʠʡ [1, 8].  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʝʨʝʭʦʜʘ 

ʢ ʨʳʥʦʯʥʦʡ ʤʦʜʝʣʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʨʷʜ ʫʯʝʥʳʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʣʦʛʠʩʪʠ-

ʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʊʊʉ, ʢʦʪʦʨʳʝ ʥʘ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʉʉʉʈ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʫʯʝʥʳʤʠ-ʪʨʘʥʩʧʦʨʪʥʠʢʘʤʠ ʦʙʱʠʝ ʧʦʜ-

ʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʊʊʉ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ ʫʪʦʯʥʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʠ 

ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʦʚ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʊʊʉ 

ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʠʥʪʝʨʝʩʳ ʠ ʠʟʜʝʨʞʢʠ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʠʤ 

ʦʪʨʘʩʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʝ ʧʦ ʚʩʝʡ ʮʝʧʠ ʜʦʩʪʘʚʢʠ, ʩ ʧʦʟʠʮʠʡ ʪʦʣʴʢʦ ʛʨʫʟʦʦʪʧʨʘʚʠ-

ʪʝʣʝʡ ʠ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʝʡ. ɺ ʫʩʣʦʚʠʷʭ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʪʘʢʦʡ ʧʦʜʭʦʜ ʙʳʣ ʦʧʨʘʚ-

ʜʘʥ, ʥʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪ ʩʚʦʝʛʦ ʧʝʨʝʩʤʦʪʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʛʠʩʪʠʢʠ, ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪ ʚ ʨʘʤʢʘʭ ʊʊʉ ʢ ʫʯʝʪʫ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ (ʛʨʫʟʦʚʦʛʦ) ʧʦʪʦʢʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʚʘʨʘ ʦʪ ʧʦ-

ʩʪʘʚʱʠʢʘ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʪʨʘʥʩʧʦʨʪʘ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʘʥʩʧʦʨʪ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʫʶ, ʦʙʦʩʦʙ-

ʣʝʥʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʢʘʢ ʢʣʶʯʝʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ 

ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʠ ʨʘʙʦʪʘʶʱʝʡ ʩ ʛʨʫʟʦʧʦʪʦʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥ-

ʮʠʧʦʚ ʠ ʟʘʢʦʥʦʚ ʣʦʛʠʩʪʠʢʠ ï ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 3). 

 

 

ʈʠʩ. 3. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 



ɸ.ʆ. ʅʠʯʠʧʦʨʫʢ 
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ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʊʃʉ) ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʦʚ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʭ ʛʨʫʟʦʚ, ʠʭ ʥʦʤʝʥʢʣʘʪʫʨʳ, ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʜʘʣʴʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ. 

ʕʣʝʤʝʥʪʘʤʠ ʊʃʉ ʤʦʛʫʪ ʙʳʪʴ ʛʨʫʟʦʚʣʘʜʝʣʴʮʳ ʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʝ ʧʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʙʦʪʝ ʊʃʉ ʧʨʠʜʘʝʪʩʷ ʧʝʨʝ-

ʛʨʫʟʦʯʥʳʤ ʪʝʨʤʠʥʘʣʘʤ.  

ʉʦʟʜʘʥʠʝ ʊʃʉ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʩʠʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ (ʫʯʘʩʪʥʠʢʘʤʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʜʦʩʪʘʚʢʠ ʛʨʫ-

ʟʦʚ), ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʥʢʫʨʝʥʪʘʤʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦ-

ʪʳ ʪʨʘʥʩʧʦʨʪʘ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʙʦʪʘ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʦʯʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʢʨʘ-

ʱʝʥʠʶ ʠʟʜʝʨʞʝʢ. ɺ ʊʃʉ ʪʘʨʠʬʥʳʝ ʩʪʘʚʢʠ, ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ, ʫʨʦʚʥʠ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫ-

ʟʦʚ ʠ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʳʥʢʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, 

ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʝʣʴʥʳʭ (ʚʝʨʭʥʠʭ) ʟʥʘʯʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘ-

ʪʨʘʪ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʫʨʦʚʥʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʩʪʘʚʣʷʝʤʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ [10]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʊʃʉ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʠ ʩʫʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʣʦʛʠ-

ʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʤʝʩʪʝ ʩ ʪʦʚʘʨʥʳʤʠ (ʛʨʫʟʦʚʳʤʠ) ʧʦʪʦʢʘʤʠ ʤʝʞʜʫ ʥʠʤʠ, 

ʚʳʧʦʣʥʷʶʱʘʷ ʬʫʥʢʮʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʭʨʘʥʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʦʚ (ʛʨʫʟʦʚ), 

ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ (ʜʦʢʫʤʝʥʪʘʨʥʦʛʦ), ʪʘʨʠʬʥʦʛʦ (ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ) ʠ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ (ʢʦʤʤʝʨʯʝʩʢʦʛʦ) ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʦʚʘʨʥʳʭ ʧʦʪʦʢʦʚ. 

ʊʠʧʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʊʃʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʘʚʪʦʨʦʤ ʥʘ ʨʠʩ. 4, ʷʚʣʷʝʪʩʷ ʫʥʠʬʠʮʠʨʦ-

ʚʘʥʥʦʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʛʨʫʟʦʧʦʪʦ-

ʢʦʚ. 

 

 

ʈʠʩ. 4. ɻʨʘʥʠʮʳ, ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʧʦʜʩʠʩʪʝʤʳ  

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʆʜʥʘʢʦ ʚ ʧʨʘʢʪʠʢʝ ʨʘʙʦʪʳ ʩʫʱʝʩʪʚʫʶʪ ʠ ʦʪʣʠʯʥʳʝ ʦʪ ʪʠʧʦʚʦʡ ʊʃʉ, ʦʙʫʩʣʦʚʣʝʥ-

ʥʳʝ ʩʧʝʮʠʬʠʢʦʡ ʢʦʥʢʨʝʪʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ ʠʣʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʘ. 

ʊʘʢ, ʨʝʯʥʳʝ ʧʦʨʪʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʜʦʙʳʯʫ ʠ ʧʦʩʪʘʚʢʫ ʅʉʄ, ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʠ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʨʘʥʠʮʳ ʠ ʵʣʝʤʝʥʪʳ 

ʊʃʉ ʧʦʩʪʘʚʢʠ ʅʉʄ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʠʧʦʚʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʧʦʢʘʟʘʥʦ 

ʥʘʤʠ ʥʘ ʨʠʩ. 5. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʊʃʉ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʥʘ ʙʘʟʝ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʚʥʝʜʨʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ ʊʊʉ, ʧʨʦ-

ʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʜʦ ʢʦʥʮʘ ʥʝʨʝʰʝʥʥʦʡ. ʉʫʱʝʩʪʚʫʝʪ ʥʝ-

ʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʪʦʯʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʊʃʉ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʟʤʝʥʠʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʦʪʥʦʰʝ-

ʥʠʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʧʨʝʪʝʨʧʝʣʘ ʠʟʤʝʥʝʥʠʷ ʠ 

ʩʠʩʪʝʤʘ ʪʨʝʙʦʚʘʥʠʡ, ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʛʨʫʟʦ-

ʚʣʘʜʝʣʴʮʘʤʠ ʠ ʦʙʱʝʩʪʚʦʤ (ʛʦʩʫʜʘʨʩʪʚʦʤ). 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 
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ʈʠʩ. 5. ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʦʙʳʯʠ ʠ ʧʦʩʪʘʚʢʠ  

ʥʝʨʫʜʥʳʭ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ ʨʝʯʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʥʝʨʝʰʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʊʃʉ ʩ ʫʯʘʩʪʠʝʤ ɺɺʊ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʩ ʫʯʝʪʦʤ ʦʙʦʟʥʘʯʝʥʥʳʭ ʨʘʥʝʝ ʧʨʝʜ-

ʧʦʩʳʣʦʢ ʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʷʚʣʷʶʪʩʷ: 

1) ʜʣʷ ʪʠʧʦʚʳʭ ʊʃʉ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʰʠʨʦʢʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʠ ʩʧʦʩʦʙʦʚ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʫʢʨʫʧ-

ʥʝʥʥʳʭ ʛʨʫʟʦʚʳʭ ʝʜʠʥʠʮʘʭ: 

ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʪʦʠʤʦ-

ʩʪʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʨʠʪʝʨʠʝʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʦ ʠ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘʤʠ, ʧʦ-

ʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ ʠʥʪʝʛʨʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʚ ʨʘʤʢʘʭ ʚʩʝʡ ʊʃʉ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʢʘʢ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʪʨʘʥʩʧʦʨʪʫ ʦʙʱʝʩʪʚʦʤ ʠ ʛʦʩʫ-

ʜʘʨʩʪʚʦʤ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʜʠʥʝʥʥʳʭ ʛʨʫʟʦʚʳʭ 

ʝʜʠʥʠʮ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʢʚʦʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʵʪʠʭ ʛʨʫʟʦʚʳʭ 

ʝʜʠʥʠʮ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʨʘʟʣʠʯʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 

ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʚʳʙʦʨʘ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʩʭʝʤʳ ʠ ʩʧʦʩʦʙʘ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʤʢʘʭ 

ʊʃʉ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʦʮʝʥʢʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʭʝʤ ʜʦʩʪʘʚʢʠ, ʵʬʬʝʢʪʠʚʥʳʭ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ ʠ ʪʨʘʥʩʧʦʨʪʥʠʢʦʚ ʠ ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦ-

ʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ; 

2) ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʊʃʉ, ʩʪʨʫʢʪʫʨʘ, ʩʭʝʤʳ ʠ ʩʧʦʩʦʙʳ ʧʝʨʝʚʦʟʢʠ ʚ ʢʦʪʦʨʳʭ ʦʙʫ-

ʩʣʘʚʣʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ (ʥʘʧʨʠʤʝʨ, ʥʘ ɺɺʊ ʵʪʦ ʊʃʉ 

ʜʦʙʳʯʠ ʠ ʧʦʩʪʘʚʢʠ ʅʉʄ ʨʝʯʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ): 

ï ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʦʙʦʩʥʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʭʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦ-

ʚʘʥʠʷ ʠ ʧʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʊʃʉ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʠʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ (ʧʦʩʪʘʚʢʠ) ʛʨʫʟʦʚ; 

ï ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʩʪʘʚʣʷʝʤʳʭ ʠ ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ, ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʠʟʙʨʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʚʦʟʢʠ (ʜʦʙʳʯʠ) ʛʨʫʟʘ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ ʊʃʉ; 

3) ʜʣʷ ʧʦʜʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʊʃʉ, ʠʥʪʝʛʨʘʮʠʶ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ: 



ɸ.ʆ. ʅʠʯʠʧʦʨʫʢ 
ʆʧʳʪ ʠ ʧʨʦʙʣʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ 
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ï ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʥʘ ɺɺʊ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ, ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ; 

ï ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʥʦʨʤʘʪʠʚʥʦ-ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪ-

ʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʠ ʝʸ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʳ ʚ ʨʘʤʢʘʭ 

ʩʣʦʞʠʚʰʠʭʩʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʊʃʉ. 
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EXPERIENCE AND PROBL EMS OF CREATION OF T RANSPORT 

AND LOGISTIC SYSTEMS  OF CARGO DELIVERY  
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The structure and elements of logistic systems, experience and features of their creation on 

transport are considered. The concept is formulated and the structural composition is of-

fered, tasks and the directions of researches in the field of development of methodical quality 

assurance and efficiency of functioning of transport and logistic systems are designated. 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VI. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʋɼʂ 330.1 

 
ɽ.ɸ. ʇʘʭʦʤʦʚʘ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ɺʃʀʗʅʀɽ ʊɽʅɽɺʆʁ ʕʂʆʅʆʄʀʂʀ  

ʀ ʂɺɸɿʀʈʓʅʆʏʅʓʍ ʀʅʉʊʀʊʋʊʆɺ  

ʅɸ ʈɸɿɺʀʊʀɽ ʇʆʉʊʉʆɺɽʊʉʂʆɻʆ ʉʆʎʀʋʄɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʩʪʠʪʫʪʳ, ʙʣʘʪ, ʢʦʤʤʫʥʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʙʣʘʪʫ ʢʘʢ ʩʦʮʠʘʣʴʥʦʤʫ ʠʥʩʪʠʪʫʪʫ. ɺʳʷʚʣʝʥʳ ʧʨʠʯʠʥʳ ʝʛʦ ʧʦʷʚ-

ʣʝʥʠʷ ʠ ʫʢʦʨʝʥʝʥʠʷ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʛʘʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʣʠʷʥʠʷ ʙʣʘʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʙʫʨʞʫʘʟʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʈʦʩʩʠʠ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. 

 

ʌʨʘʟʫ ʥʦʙʝʣʝʚʩʢʦʛʦ ʣʘʫʨʝʘʪʘ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ ɼʫʛʣʘʩʘ ʅʦʨʪʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦ-

ʨʦʡ çʠʥʩʪʠʪʫʪʳ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷè, ʩʪʘʣʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʱʝʧʨʠ-

ʟʥʘʥʥʦʡ. ɺʘʞʥʦ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʧʦʜ ʠʥʩʪʠʪʫʪʘʤʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʫʯʨʝʞʜʝʥʠʷ, ʥʦ çéçʧʨʘʚʠʣʘ ʠʛʨʳè ʚ ʦʙʱʝʩʪʚʝ, ʠʣʠ, ʚʳʨʘʞʘʷʩʴ ʙʦʣʝʝ ʬʦʨ-

ʤʘʣʴʥʦ, ʩʦʟʜʘʥʥʳʝ ʯʝʣʦʚʝʢʦʤ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʨʘʤʢʠ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪ ʚʟʘʠʤʦ-

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠè [9, ʩ. 17]. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʠʤʝʥʥʦ ʠʥʩʪʠʪʫʪʳ ʟʘʜʘʶʪ ʩʪʨʫʢ-

ʪʫʨʫ ʧʦʙʫʜʠʪʝʣʴʥʳʭ ʤʦʪʠʚʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʩʪʠʪʫʪʳ ï ʠ ʫʯʨʝʞʜʝʥʠʷ, ʠ ʧʨʘʚʠʣʘ ï ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ, ʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦ-

ʨʦʚ. ʇʨʠ ʵʪʦʤ çʠʟʤʝʥʝʥʠʷ ʬʦʨʤʘʣʴʥʳʭ ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ (ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʠʣʠ 

ʵʚʦʣʶʮʠʦʥʥʳʭ), ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʠʩʭʦʜʷʪè [12, ʩ. 61]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʟʘʠʤʦʚʣʠʷʥʠʠ ʬʦʨ-

ʤʘʣʴʥʳʭ ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ï ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʦʨʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʠ ʦʙʱʝʩʪʚʝ. ɸʤʝʨʠʢʘʥʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʉ. 

ʇʝʡʦʚʠʯʝʤ ʙʳʣ ʚʳʜʚʠʥʫʪ çʪʝʟʠʩ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠè, ʢʦʛʜʘ ʨʘʟʥʳʝ ʩʣʫʯʘʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ: 1) ʬʦʨʤʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ʧʦʜʘʚʣʷʶʪ, ʥʦ ʥʝ ʤʝʥʷʶʪ ʥʝʬʦʨ-

ʤʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ; 2) ʬʦʨʤʘʣʴʥʳʝ ʧʨʘʚʠʣʘ ʚʩʪʫʧʘʶʪ ʚ ʧʨʷʤʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʥʝ-

ʬʦʨʤʘʣʴʥʳʤʠ; 3) ʬʦʨʤʘʣʴʥʳʝ ʧʨʘʚʠʣʘ ʣʠʙʦ ʥʝ ʩʦʙʣʶʜʘʶʪʩʷ, ʣʠʙʦ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ 

ʚʦ ʚʥʠʤʘʥʠʝ; 4) ʬʦʨʤʘʣʴʥʳʝ ʠ ʥʝʬʦʨʤʘʣʴʥʳʝ ʧʨʘʚʠʣʘ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ï ʢʘʢ ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʦ ʢʦʜʠʬʠʮʠʨʫʝʪ ʥʝʬʦʨʤʘʣʴʥʳʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʚʳʨʘʙʦʪʘ-

ʥʳ ʚ ʭʦʜʝ ʩʧʦʥʪʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ [12, ʩ. 52]. 

ʆʩʦʙʝʥʥʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʨʳʥʦʯʥʳʭ (ʘ ʪʘʢʞʝ ʠ ʢʚʘʟʠʨʳʥʦʯʥʳʭ) ʦʪʥʦʰʝʥʠʡ 

ʚ ʈʦʩʩʠʠ ʩʳʛʨʘʣ ʠʥʩʪʠʪʫʪ ʙʣʘʪʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʯʘʩʪʠ ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʚʘʨʝʡ, 

ʩʘʤʦ ʩʣʦʚʦ çʙʣʘʪè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʧʦʣʴʩʢʦʛʦ çblatè, ʦʟʥʘʯʘʶʱʝʛʦ çʪʦʪ, ʢʪʦ ʫʢʨʳʚʘʝʪè, 

ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʝʚʨʝʡʩʢʦʛʦ ʩʣʦʚʘ çblattè ʚ ʟʥʘʯʝʥʠʠ çʩʚʦʡè, 

çʙʣʠʟʢʠʡè [10, ʩ. 58] (ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʠʜʠʰʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʩʣʦʚʘ ʤʦʞʥʦ 

ʧʨʠʟʥʘʪʴ ʚʧʦʣʥʝ ʜʦʩʪʦʚʝʨʥʳʤ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʵʪʦʪ ʷʟʳʢ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣ ʥʘ 

ʨʦʩʩʠʡʩʢʠʡ ʘʨʛʦ [6, ʩ. 29]). 

ʉʣʦʚʦ çʙʣʘʪè ʙʳʣʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʉʉʉʈ ʚ ʧʦʚʩʝʜʥʝʚʥʦʤ ʷʟʳʢʝ, ʦʜʥʘ-

ʢʦ ʢʘʢ ʥʝʢʦʝ çʥʝʧʨʠʣʠʯʥʦʝè, çʥʝʚʦʩʧʠʪʘʥʥʦʝè, ʠʙʦ ʠ ʩʘʤʦ ʷʚʣʝʥʠʝ ʩʯʠʪʘʣʦʩʴ çʥʝʩʦ-

ʚʝʪʩʢʠʤè. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʦ ʥʝ ʫʧʦʪʨʝʙʣʷʣʦʩʴ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʜʠʩʢʫʨʩʘʭ. ʆʜʥʘʢʦ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʦʜʦʙʥʦʛʦ ʷʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʞʫʨʥʘʣ çʂʨʦʢʦ-

ʜʠʣè ʟʘ 1920-ʝ ʠ 1930-ʝ ʛʦʜʳ. ʉʫʜʷ ʧʦ ʩʘʪʠʨʘʤ çʂʨʦʢʦʜʠʣʘè, ʚ 1920-ʝ ʛʦʜʳ ʙʣʘʪ ʤʦʛ 

ʧʦʤʦʯʴ ʧʝʨʝʧʠʩʘʪʴʩʷ ʠʟ ʢʫʣʘʢʘ ʚ ʩʝʨʝʜʥʷʢʠ; ʠʟʙʝʞʘʪʴ ʫʧʣʦʪʥʝʥʠʷ ʞʠʣʧʣʦʱʘʜʠ, ʥʘ-

ʧʨʘʚʣʝʥʠʷ ʥʘ ʨʘʙʦʪʫ ʚ ʧʨʦʚʠʥʮʠʶ; ʧʦʣʫʯʠʪʴ ʪʘʣʦʥʳ ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʣʠʙʦ ʥʘ 
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ʧʨʝʜʤʝʪʳ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺ 1930-ʝ ʛʦʜʳ ʙʣʘʪ ʚʩʝ ʪʝʩʥʝʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʦ-

ʪʨʝʙʣʝʥʠʝʤ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʠ ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʝ ʩʪʦʨʦʥʳ ʞʠʟʥʠ ʩʦʚʝʪʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʪʦʣʴʢʦ ʥʘʨʘʩʪʘʝʪ ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ. ʅʘ ʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʢʪʠʢʠ ʙʣʘʪʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʘ ʩʪʘʣʠʥʩʢʘʷ ʧʦʣʠʪʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʥʘ ʚʚʦ-

ʜʠʣʘʩʴ ʢʘʢ ʤʝʨʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʯʨʝʟʚʳʯʘʡʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʥʝʭʚʘʪʢʠ ʩʘʤʦʛʦ ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ, ʠ ʩʣʫʞʠʣʘ ʟʘʱʠʪʝ ʠʥʪʝʨʝʩʦʚ çʘʚʘʥʛʘʨʜʘè ʨʘʙʦʯʝʛʦ ʢʣʘʩʩʘ, ʛʘʨʘʥʪʠʨʫʷ ʫʜʦʚ-

ʣʝʪʚʦʨʝʥʠʝ ʝʛʦ ʙʘʟʠʩʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɺ 1929 ʛ. ʚʦ ʚʩʝʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʙʳʣʘ ʚʚʝʜʝʥʘ ʢʘʨʪʦʯʥʘʷ ʩʠʩʪʝʤʘ. ʉʥʘʯʘʣʘ ʥʦʨʤʠʨʦʚʘʣʘʩʴ 

ʚʳʜʘʯʘ ʭʣʝʙʘ, ʥʦ ʫʞʝ ʢ ʩʝʨʝʜʠʥʝ 1931 ʛ. ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʠ-

ʣʦʩʴ ʥʘ ʚʩʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ. ʊʦʨʛʦʚʣʷ ʙʳʣʘ ʟʘʤʝʥʝʥʘ ʩʠʩʪʝʤʦʡ ʟʘʢʨʳʪʳʭ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʣʘʩʴ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ [10, c. 59]. 

ʇʦ ʩʫʪʠ ʚ ʩʦʚʝʪʩʢʠʭ ʨʝʘʣʠʷʭ ʙʣʘʪ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʦʪʥʦʰʝʥʠʡ, ʦʩʥʦ-

ʚʘʥʥʫʶ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʯʥʳʭ ʢʦʥʪʘʢʪʦʚ (ʢʘʥʘʣʳ, ʩʝʪʠ) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ: ʪʦʚʘʨʘʤ, ʫʩʣʫʛʘʤ, ʠʩʪʦʯʥʠʢʘʤ ʜʦʭʦʜʘ (ʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ, ʜʦʣʞʥʦʩʪʠ ʠ ʪ.ʜ.) ʠ ʧʨʠʚʠʣʝʛʠʷʤ ʚ ʦʙʭʦʜ ʬʦʨʤʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʨʝʛʫʣʠʨʫʶ-

ʱʠʭ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʣʠʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ [4, c. 177]. 

ɹʣʘʪ ʩʪʘʣ çʭʘʨʘʢʪʝʨʥʦʡ ʬʦʨʤʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʧʝʨʠʦʜ 

ʉʉʉʈ. ʆʩʦʙʝʥʥʦʩʪʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʨʝʘʣʠʟʘʮʠʶ ʩʦ-

ʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʬʦʨʤʝ ʙʣʘʪʘ: 1) ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʦʪʥʦʰʝʥʠʡ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ. ʅʘ ʩʣʦʚʘʭ ʝʝ ʦʙʲʷʚʣʷʣʠ ʦʙʱʝʩʪʚʝʥʥʦʡ, ʭʦʪʷ ʚ ʞʠʟʥʠ ʝʶ ʨʘʩʧʦʨʷʞʘʣʩʷ ʧʘʨʪʠʡ-

ʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʧʧʘʨʘʪ. ɼʝʡʩʪʚʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʦʟʫʥʛʘ çɺʩʝ ï ʥʘ ʦʭʨʘʥʫ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ!è ʙʳʣʦ: çʂʪʦ ʦʭʨʘʥʷʝʪ ï ʪʦʪ ʠʤʝʝʪè; 2) ʥʦʨʤʠʨʦʚʘʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʣʘʛ ʧʨʦʚʦʮʠʨʫʝʪ ʜʝʬʠʮʠʪ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʬʦʨʤʘʣʴʥʳʭ ʢʘʥʘʣʦʚ 

ʜʦʩʪʫʧʘ, ʧʨʠʩʫʱʝʛʦ ʧʣʘʥʦʚʳʤ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ; 3) ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʦʡ ʠʜʝʦʣʦʛʠʠ ʩ ʨʝʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡè [4, c. 178]. 

ɺʘʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʙʣʘʪ ʧʦʜʨʘʟʫʤʝʚʘʣ ʦʙʤʝʥ çʫʩʣʫʛʘʤʠ ʜʦʩ-

ʪʫʧʘè ʢ ʨʝʩʫʨʩʘʤ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʢʠ ʜʝʬʠʮʠʪʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʠ-

ʣʝʛʠʡ; ʚʦ-ʚʪʦʨʳʭ, çʫʩʣʫʛʘ ʜʦʩʪʫʧʘè ʥʝ ʧʨʝʜʧʦʣʘʛʘʣʘ ʧʨʠʤʝʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʜʣʷ ʝʸ ʦʢʘʟʘʥʠʷ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʦʧʣʘʯʠʚʘʣʘʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ; ʚ-

ʪʨʝʪʴʠʭ, ʙʣʘʪ ʦʙʩʣʫʞʠʚʘʣ ʥʫʞʜʳ ʣʠʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʣ ʩʠʩʪʝʤʫ ʦʬʠ-

ʮʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʩ ʫʯʸʪʦʤ ʬʘʢʪʦʨʦʚ ʨʦʜʩʪʚʘ, 

ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʣʠʯʥʳʭ ʧʨʠʚʷʟʘʥʥʦʩʪʝʡ ʠ ʧʨʦʯʠʭ ʙʠʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢ-

ʪʦʨʦʚ; ʚ-ʯʝʪʚʸʨʪʳʭ, ʦʪʥʦʰʝʥʠʷ ʙʣʘʪʘ ʯʘʩʪʦ ʥʝ ʫʟʥʘʚʘʣʠʩʴ ʢʘʢ ʪʘʢʦʚʳʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʙʳʣʠ ʦʧʫʪʘʥʳ ʣʠʯʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʠ ʤʘʩʢʠʨʦʚʘʣʠʩʴ ʧʦʜ ʦʙʳʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʜʨʫʞʙʳ, ʟʥʘʢʦʤʩʪʚʘ, ʚʳʨʫʯʢʠ, ʚʟʘʠʤʦʧʦʤʦʱʠ, ʧʦʜʜʝʨʞʢʠ ʠ ʪ.ʜ.; ʚ-ʧʷʪʳʭ, ʦʧʦʩʨʝʜʦ-

ʚʘʥʥʦʩʪʴ ʦʙʤʝʥʘ, ʧʝʨʝʩʝʯʝʥʠʝ ʩ ʣʠʯʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʠ ʪ.ʜ. ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʣʫʯʘ-

ʝʚ ʥʝ ʧʦʟʚʦʣʷʣʠ ʩʚʝʩʪʠ ʙʣʘʪ ʢ ʦʙʤʝʥʫ ʪʠʧʘ çʪʳ ï ʤʥʝ, ʷ ï ʪʝʙʝè [7, c. 90]. 

ʋʢʘʞʝʤ ʪʘʢʞʝ, ʯʪʦ ʙʣʘʪ ʥʝ ʠʩʯʝʟ ʚʤʝʩʪʝ ʩ ʨʘʩʧʘʜʦʤ ʉʉʉʈ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦ 

ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʨʦʩʩʠʷʥ, ʜʦ ʩʠʭ ʧʦʨ ʚʘʞʥʘ ʨʦʣʴ ʙʣʘʪʘ ʚ ʚʠʜʝ ʣʠʯʥʳʭ ʩʚʷʟʝʡ ʧʨʠ 

ʧʨʠʸʤʝ ʥʘ ʨʘʙʦʪʫ [11, c. 40ï41]. 

ɺ ʮʝʣʦʤ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʠʯʠʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʣʘʪʘ, ʚ ʩʫʱʥʦʩʪʠ, ʧʨʦʩʪʘ. 

ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʝʜʥʦʝ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʦʪʥʦʰʝʥʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʳ) ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʥʫʞʜʝʥʦ ʥʝʩʪʠ ʙʦʣʴʰʠʝ ʨʘʩʭʦʜʳ ʥʘ ɺʇʂ. ɺ ʯʸʤ-ʪʦ ʦʟʥʘʯʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʙʳʣʦ ʜʣʷ ʈʦʩʩʠʠ ʥʦʨʤʦʡ ʝʱʸ ʥʘʯʠʥʘʷ ʩ XVI  ʚʝʢʘ. ɺ ʨʘʤʢʘʭ ʬʝʦʜʘʣʴ-

ʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚʳʜʝʣʝʥʠʝ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʩʣʝ-

ʜʫʝʪ ʚʝʩʪʠ ʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠʩʢʣʶʯʠʪʝʣʴʥʳʤʠ ʧʨʘʚʘʤʠ ʥʘ ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʦʙ-

ʣʘʜʘʝʪ ʦʧʨʝʜʝʣʸʥʥʘʷ ʫʩʪʦʡʯʠʚʘʷ ʛʨʫʧʧʘ (ʦʥʘ ʞʝ ʤʥʦʞʝʩʪʚʦ) [1, c. 101]) ʙʳʣʦ ʩʦʧʨʷ-

ʞʝʥʦ ʩ ʩʦʩʣʦʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʦʙʱʝʩʪʚʘ. ʉʘʤʳʡ ʷʨʢʠʡ ʧʨʠʤʝʨ ï ʧʦʤʝʩʪʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʧʨʦʞʠʚʘʶʱʠʤ ʥʘ ʥʝʡ ʥʘʩʝʣʝʥʠʝʤ ʦʪʜʘ-

ʚʘʣʘʩʴ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʬʝʦʜʘʣʘʤ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʪʳ ʟʘ ʥʝʩʝʥʠʝ ʚʦʝʥʥʦʡ ʩʣʫʞʙʳ. ʇʨʠ 

ʵʪʦʤ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʣʘʪʠʪʴ ʟʘ ʥʝʩʝʥʠʝ ʩʣʫʞʙʳ ʚ ʜʝʥʝʞʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ ʨʦʩ-

ʩʠʡʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʪʦʛʜʘ ʙʳʣʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ. ʈʘʟʫʤʝʝʪʩʷ, ʵʪʘ ʩʠʩʪʝʤʘ ʩʫʱʝʩʪʚʝʥʥʦ 
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ʚʠʜʦʠʟʤʝʥʷʣʘʩʴ, ʦʜʥʘʢʦ ʩʦʚʦʢʫʧʥʦ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʜʝʣʝʥʠʝʤ 

ʦʥʘ ʧʨʦʜʦʣʞʘʣʘ ʩʚʦʸ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʘʞʝ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ʉʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ 

ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ ʀ. ʂʦʨʜʦʥʩʢʦʛʦ, ʧʠʩʘʚʰʝʛʦ, ʯʪʦ çéʜʠʨʝʢʪʦʨ çʥʦʤʝʨʥʦʛʦè 

ʟʘʚʦʜʘ ʠʣʠ ʥʘʯʘʣʴʥʠʢ çʟʦʥʳè ʚ ʧʨʝʜʝʣʘʭ ʦʪʚʝʜʸʥʥʦʡ ʠʤ çʚ ʨʝʘʣʴʥʦʩʪʠè ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʣʘʜʘʣʠ ʚʩʝʡ ʧʦʣʥʦʪʦʡ ʧʦʤʝʱʠʯʴʝʡ ʚʣʘʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ çʟʘʙʦʪʳ ʦ ʙʣʘʛʝ 

ʥʘʨʦʜʘè [5, C. 25ï26]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʚʝʪʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʙʳʣʘ ʙʦʣʝʝ 

ʩʣʦʞʥʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʨʦʩʩʠʡʩʢʦʛʦ ʬʝʦʜʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ ʙʳʣʦ ʙʦʣʴʰʝ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʫʧʦʤʷʥʫʪʦʡ ʥʘʤʠ ʚʳʰʝ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʞʝ ʙʳʣʦ ʙʦʣʴʰʝ ʚʘʨʠʘʥʪʦʚ ï ʢʘʢ ʟʘʢʦʥʥʳʭ, ʪʘʢ ʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʥʝ 

ʟʘʢʦʥʥʳʭ ï ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʨʠʦʙʱʝʥʠʷ ʢ ʧʦʣʴʟʦʚʘʥʠʶ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. ɹʣʘʪ ʚ ʵʪʠʭ ʨʝʘʣʠʷʭ ʧʦʟʚʦʣʷʣ ʣʠʙʦ ʧʦʣʫʯʠʪʴ ʥʝʟʘʢʦʥ-

ʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʣʠʙʦ ʞʝ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʢʦʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʧʦʩʣʝʜʥʝʡ.  

ʈʘʟʫʤʝʝʪʩʷ, ʥʘʣʠʯʝʩʪʚʫʶʪ ʠ ʧʦʧʳʪʢʠ ʦʙʲʷʩʥʠʪʴ ʫʢʦʨʝʥʸʥʥʦʩʪʴ ʙʣʘʪʘ ʚ ʦʪʝʯʝʩʪ-

ʚʝʥʥʳʭ ʨʝʘʣʠʷʭ ʠ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʥʳʭ ʧʨʠʯʠʥʘʭ, ʥʝʞʝʣʠ ʧʨʦʩʪʦ ʩʪʨʝʤʣʝʥʠʠ çʦʙʦʡ-

ʪʠè ʨʝʞʠʤ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʊʘʢ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʩʢʘʟʳʚʘʶʪ 

ʤʥʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚ ʨʘʤʢʘʭ ʨʦʩʩʠʡʩʢʦ-ʧʨʘʚʦʩʣʘʚʥʦʡ ʠʜʝʦʣʦʛʝʤʳ ʢʦʨʨʫʧʮʠʷ 

(ʠ ʙʣʘʪ ʢʘʢ ʝʸ ʨʘʟʥʦʚʠʜʥʦʩʪʴ) çéʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʚʣʠʷʥʠʝʤ ʩʦʙʦʨʥʦ-ʦʙʱʠʥʥʳʭ 

ʮʝʥʥʦʩʪʝʡ ʠ ʦʩʦʙʳʤ ʪʠʧʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʜʝʣʦʚʦʡ ʵʪʠʢʠ. ʕʪʘ ʵʪʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʠʚʘʪʠʟʘʮʠʦʥʥʦʤ çʟʘʭʚʘʪʝè ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʩʣʫʞʝʙʥʳʭ ʬʫʥʢʮʠʡ, (ʪ.ʥ. 

çʯʠʥʦʚʥʠʯʴʝʡ ʨʝʥʪʝè), ʥʦ ʠ ʤʘʢʩʠʤʫʤʘ ʪʝʭ, ʢʦʪʦʨʳʤʠ ʥʘʜʝʣʝʥʳ ʜʨʫʛʠʝ ʩʦʮʠʘʣʴʥʳʝ 

ʘʛʝʥʪʳ ʥʘ ʜʝʡʩʪʚʫʶʱʝʤ ʫʯʘʩʪʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʬʦʨʤʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʚ ʩʬʝʨʫ çʧʨʠʚʘʪʠʟʠʨʦʚʘʥʥʳʭè ʧʦʧʘʜʘʶʪ ʩʣʫʞʝʙʥʳʝ ʬʫʥʢʮʠʠ ʚʩʝʭ ʣʠʮ, ʚʢʣʶ-

ʯʸʥʥʳʭ ʚ ʧʨʠʚʘʪʥʳʝ ʢʦʥʪʘʢʪʳ. ʅʝʬʦʨʤʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʟʜʝʩʴ ʚʳʩʪʫʧʘʶʪ ʩʚʦʝʦʙ-

ʨʘʟʥʳʤ ʙʵʢʛʨʘʫʥʜʦʤ, ʬʦʨʤʠʨʫʶʱʠʤ ʧʨʝʜʧʦʩʳʣʢʠ ʪʘʢʦʛʦ ʟʘʭʚʘʪʘ. ɺ ʥʸʤ ʤʦʛʫʪ ʫʯʘʩʪ-

ʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ, ʠʣʠ ʮʝʣʳʝ ʩʪʨʫʢʪʫʨʳ. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʘʢʦʡ ʢʦʣʣʝʢʪʠʚʥʦʡ 

ʧʨʠʚʘʪʠʟʘʮʠʠ ʥʝʪ ʨʘʟʜʝʣʝʥʠʷ ʧʨʠʚʘʪʥʦʛʦ ï ʧʫʙʣʠʯʥʦʛʦ, ʥʝʬʦʨʤʘʣʴʥʦʛʦ ï ʦʬʠʮʠʘʣʴ-

ʥʦʛʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ï ʣʠʯʥʦʩʪʥʦʛʦ, ʝʩʪʴ ʪʦʣʴʢʦ ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʣʶʜʝʡ (ʦʙʱʠ-

ʥʘ), ʚʟʘʠʤʥʦ ʧʝʨʝʜʘʶʱʘʷ ʜʨʫʛ ʜʨʫʛʫ ʧʨʘʚʘ ʥʘ ʠʩʧʦʣʥʝʥʠʝ ʩʚʦʠʭ ʩʣʫʞʝʙʥʳʭ ʬʫʥʢʮʠʡè 

[8, c. 80ï81]. ɺʧʨʦʯʝʤ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʙʚʠʥʠʪʴ ʚʦ ʚʩʝʭ ʙʝʜʘʭ ʨʦʩʩʠʷʥ ʧʨʘʚʦʩʣʘ-

ʚʠʝ ʥʝʢʦʨʨʝʢʪʥʦ (ʨʘʚʥʦ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʢʣʠʤʘʪ, ʤʦʥʛʦʣʦ-ʪʘʪʘʨʩʢʦʝ ʠʛʦ ʠ ʪ.ʧ.) ï ʚ ʩʘ-

ʤʦʤ ʜʝʣʝ, ʧʦʩʪʨʦʝʥʠʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʚ ʗʧʦʥʠʠ, 

ʘ ʦʧʳʪ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʥʝʢʦʨʨʫʤʧʠʨʦʚʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʚ ʉʠʥʛʘʧʫʨʝ ʥʘʛʣʷʜʥʦ ʜʝ-

ʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʦʩʪʴʶ ʚ ʧʣʘʥʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʨʷʜ 

ʣʠ ʩʣʝʜʫʝʪ ʦʙʲʷʩʥʷʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʥʝʫʜʘʯʠ.  

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʙʣʘʪʘ ʢʘʢ ʩʦʮʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʝʘʣʠʷʭ ʰʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ 

ʥʝ ʦʪʤʝʪʠʪʴ ʠ ʥʝʛʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʧʦ ʩʫʪʠ ʥʘ ʘʥʪʠʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʦʩʥʦʚʝ [1, c. 69ï71]. ʊʘʢ, ʧʦʧʳʪʢʘ ʨʦʩʩʠʡʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʆ.ɺ. ʍʘʨʭʦʨ-

ʜʠʥʘ ʧʦʩʪʨʦʠʪʴ çʨʦʩʩʠʡʩʢʫʶè ʤʦʜʝʣʴ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʩ ʦʧʦʨʦʡ ʥʘ ʫʩʪʦʡʯʠ-

ʚʫʶ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʪʨʘʜʠʮʠʶ çʪʝʥʝʚʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠè, ʠʤʝʚʰʝʡ 

ʤʝʩʪʦ ʜʘʞʝ ʚ ʩʘʤʳʝ ʞʸʩʪʢʠʝ ʧʝʨʠʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʝʩʧʦʪʠʠ ʚʦ ʤʥʦʛʦʤ ʷʚʣʷʝʪʩʷ 

ʠʜʝʘʣʠʩʪʠʯʥʦʡ (ʵʪʦ ʧʨʠʟʥʘʣ ʜʘʞʝ ʩʘʤ ʝʸ ʘʚʪʦʨ!). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, çʪʝʥʝʚʘʷ ʦʙʱʝʩʪʚʝʥ-

ʥʘʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷè ʚ ʉʉʉʈ ʥʦʩʠʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨ ʪʝʥʝʚʦʡ 

(ʧʦʜʧʦʣʴʥʦʡ) ʵʢʦʥʦʤʠʢʠ. ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʸʪʫ çʪʝʥʝʚʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʩʘʤʦʦʨʛʘʥʠʟʘ-

ʮʠʷè ʦʪʚʝʯʘʣʘ ʧʦʣʠʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʚʳʪʝʩʥʷʶʱʠʤ ʦʙʱʝʩʪʚʝʥʥʫʶ ʩʘʤʦʦʨʛʘʥʠʟʘ-

ʮʠʶ ʚ çʪʝʥʴè [3, ʩ. 154]. ʇʝʨʝʥʦʩ ʧʦʣʫʯʝʥʥʦʛʦ ʦʧʳʪʘ ʚ ʨʝʘʣʠʷʭ, ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʦ 

ʜʝʢʣʘʨʠʨʫʝʪ ʩʪʨʝʤʣʝʥʠʝ ʥʝ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ çʩʥʠʟʫè, ʥʦ ʦʧʝ-

ʨʝʪʴʩʷ ʥʘ ʪʘʢʦʚʫʶ ʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʞʝʣʘʝʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʦʩʪʨʦ-

ʠʪʴ ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ çʢʘʢ ʥʘ ɿʘʧʘʜʝè, ʙʘʟʠʨʫʷʩʴ ʥʘ ʤʥʦʛʠʭ ʫʢʦʨʝʥʠʚʰʠʭʩʷ ʝʱʸ 

ʚ ʉʉʉʈ ʧʨʘʢʪʠʢʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ çʙʣʘʪè), ʥʝʚʦʟʤʦʞʥʦ. ʂʩʪʘʪʠ, ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʦʯʝ-

ʚʠʜʥʳʤ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ï ʚ ʩʘʤʦʤ ʜʝʣʝ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʨʦʩʩʠʡʩʢʦʛʦ ʢʘʧʠ-



ɽ.ɸ. ʇʘʭʦʤʦʚʘ 
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ʪʘʣʠʟʤʘ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʦʧʳʪ çʮʝʭʦʚʠʢʦʚè, çʬʘʨʮʦʚʱʠʢʦʚè ʠ ʠʥʳʭ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʡ ʩʦʚʝʪʩʢʦʡ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ (ʥʝ ʧʣʘʥʦʚʦʡ ʠ ʢʚʘʟʠʨʳʥʦʯʥʦʡ!) ʣʠʙʦ ʦʢʘʟʘʣʩʷ 

ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʣʠʙʦ ʞʝ çʦʙʦʛʘʪʠʣè ʙʫʨʞʫʘʟʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʦʚʝʪʩʢʠʤʠ ʢʨʠʤʠ-

ʥʘʣʴʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʝʩʪʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʙʣʘʪ ʢʘʢ ʠʥʩʪʠʪʫʪ ʙʳʣ 

ʧʦʨʦʞʜʸʥ ʙʦʣʴʰʦʡ ʨʦʣʴʶ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʧʦʨʦʜʠʚ ʧʨʠ 

ʵʪʦʤ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʩʪʝʨʝʦʪʠʧʳ, ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʚʰʠʝ ʥʘ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʢʘ-

ʧʠʪʘʣʠʩʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʈʦʩʩʠʠ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ.  
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The article is devoted to cronyism as a social institution. The causes of its emergence and 

rooting in the Soviet period were identified. The authors analyze the negative features of the 

cronyism influence on the development of bourgeois relations in Russia in the post-Soviet pe-

riod. 
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ʕʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 
ʩʫʜʦʚʦʞʜʝʥʠʝ  
ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ 
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Operation of water transport, navigation 
and safety of navigation 
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603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʊʆʈʄʆɿʅʓɽ ʂɸʏɽʉʊɺɸ ʂʆʄʇʃɽʂʉɸ  

çɻʈɽɹʅʆʁ ɺʀʅʊ-ʈʋʃʔè ɺʆ ʃʔɼɸʍ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʜʥʦ, ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ, ʢʦʤʧʣʝʢʩ ʚʠʥʪ-ʨʫʣʴ, ʪʦʨʤʦʟ-

ʥʘʷ ʩʠʣʘ, ʣʝʜʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ, CAE-ʩʠʩʪʝʤʳ, ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʝ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ. 

 

ɺ ʨʘʙʦʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ CAE-ʪʝʭʥʦʣʦʛʠʡ ʠʩʩʣʝʜʦʚʘʥ ʨʝʚʝʨʩʠʚʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ çʛʨʝʙʥʦʡ ʚʠʥʪ ï ʨʫʣʴè ʚ ʫʩʣʦʚʠʷʭ ʯʠʩʪʦʡ ʚʦʜʳ, ʚ 

ʤʝʣʢʦʙʠʪʳʭ ʠ ʪʸʨʪʳʭ ʣʴʜʘʭ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ ʠ ʩʧʣʦʯʸʥʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʳ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʯʠʩʪʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʣʝʜʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʢʦʤʧʣʝʢʩʝ. ʇʦʣʫʯʝʥʳ ʢʨʠʚʳʝ ʪʦʨʤʦʟʥʦʡ ʩʠʣʳ ʢʦʤʧʣʝʢʩʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʝʜʦʚʳʭ ʫʩ-

ʣʦʚʠʷʭ. ɺʳʷʚʣʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʪʦʨʤʦʟʥʦʡ 

ʩʠʣʳ ʢʦʤʧʣʝʢʩʘ ʚʦ ʣʴʜʘʭ ʠ ʚ ʫʩʣʦʚʠʷʭ ʯʠʩʪʦʡ ʚʦʜʳ. 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʮʝʣʦʛʦ ʨʷʜʘ ʛʦʩʫʜʘʨʩʪʚ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʧʨʠ ʦʩʚʦʝʥʠʠ ʩʝʚʝʨʥʳʭ ʧʨʠʧʦʣʷʨʥʳʭ ʨʘʡʦʥʦʚ ɿʝʤʣʠ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʶ ʵʪʦʛʦ ʦʩʚʦʝ-

ʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʨʦʚʦʮʠʨʫʶʪ ʧʦʩʣʝʜʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦ-

ʰʝʜʰʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʨʠʚʝʜʰʠʝ ʢ ʦʱʫʪʠʤʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʧʦʣʷʨʥʳʭ çʣʝʜʦʚʳʭ  

ʰʘʧʦʢè. ʇʦʩʣʝʜʥʝʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʣʦ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʫʜʦ-

ʭʦʜʩʪʚʘ ʚ ʵʪʠʭ ʰʠʨʦʪʘʭ, ʧʨʠʜʘʚ ʝʤʫ ʨʝʛʫʣʷʨʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʫʱʝʩʪ-

ʚʝʥʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ ʧʨʠ ʩʧʦʨʥʦʡ ʦʜʥʦ-

ʟʥʘʯʥʦʩʪʠ ʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʨʝʙʫʶʪ ʢʦʤʧʨʦʤʠʩʩʥʳʭ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʩʪʘʣ çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʜʝʢʩ ʜʣʷ ʩʫʜʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʶ-

ʱʠʭʩʷ ʚ ʧʦʣʷʨʥʳʭ ʚʦʜʘʭè (ʇʦʣʷʨʥʳʡ ʢʦʜʝʢʩ), ʧʨʠʥʷʪʳʡ ʧʦʜ ʵʛʠʜʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʤʦʨʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ (IMO) ʚ ʤʘʝ 2015 ʛʦʜʘ [1]. ʇʦʣʷʨʥʳʡ ʢʦʜʝʢʩ ʧʨʠʟʚʘʥ ʫʟʘʢʦʥʠʪʴ 

ʦʙʱʠʝ ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʡʢʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʜʛʦʪʦʚʢʠ ʣʝʜʦʚʳʭ ʵʢʠʧʘ-

ʞʝʡ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʚʘʥʠʷ ʩʫʜʦʚ, ʦʭʨʘʥʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʠ ʧʨʝ-

ʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʧʦʣʷʨʥʳʭ ʚʦʜʘʭ, ʧʦʢʨʳʪʳʭ ʣʴʜʘʤʠ. 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʣʝʜʦʚʳʭ ʢʘʯʝʩʪʚ ï ʦʜʥʦ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʇʦʣʷʨʥʦʛʦ ʢʦʜʝʢʩʘ ʢ ʬʣʦʪʫ, 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʤʫ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʄʘʥʝʚʨʝʥʥʦʩʪʴ ʦʙʦʩʥʦʚʘʥʥʦ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʳʤ ʢʘʯʝʩʪʚʦʤ ʩʫʜʥʘ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ 

ʧʘʨʘʤʝʪʨ ʜʘʣʝʢʦ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʦʜʦʣʝʜʷ-

ʥʦʡ ʩʨʝʜʦʡ ʪʦʣʴʢʦ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ 

ʧʨʦʧʫʣʴʩʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɼʈʂ) ʪʝʧʣʦʭʦʜʘ ʚ ʣʝʜʦ-

ʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʨʘʟʣʠʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʫʜʦʚ 

[2ï9] ʘʚʪʦʨʘʤʠ ʦʛʦʚʘʨʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʦʧʫʣʴʩʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ɼʈʂ, ʙʝʟʫʩʣʦʚʥʦ, ʫʭʫʜ-

ʰʘʶʪʩʷ, ʥʦ ʚʨʷʜ ʣʠ ʩʝʡʯʘʩ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦ ʥʘʣʠʯʠʠ ʥʘʜʸʞʥʳʭ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ (ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʭ) ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʪʷʛʦʚʳʭ ʠ ʪʦʨʤʦʟʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʜʚʠʞʠʪʝʣʝʡ ʚ ʚʦʜʦʣʝʜʷʥʦʡ ʩʨʝʜʝ. ɸʧʨʠʦʨʥʦ ʧʨʠʥʷʪʘʷ ʛʠʧʦʪʝʟʘ ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʣʥʦʛʦ ʣʝʜʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʣʝʤʝʥʪʳ ɼʈʂ ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʜʝʣʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʣʝʜʦʚʳʭ ʥʘʛʨʫʟʦʢ ʚ ʥʘʪʫʨʥʦʤ ʠʣʠ ʤʦʜʝʣʴʥʦʤ ʵʢʩ-

ʧʝʨʠʤʝʥʪʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʩʜʝʨʞʠʚʘʝʪ ʨʘʟ-

ʨʘʙʦʪʢʫ ʘʜʝʢʚʘʪʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʸʪʘ ʥʘʟʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɼʈʂ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʶ 

ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ CAE-ʪʝʭʥʦʣʦʛʠʡ [10]. ɸʚ-
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ʪʦʨʩʢʠʡ ʦʧʳʪ, ʚʳʥʝʩʝʥʥʳʡ ʥʘ ʩʫʜ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʣʝʜʦʪʝʭʥʠʢʦʚ, ʧʦʢʘʟʘʣ ʥʝ ʪʦʣʴʢʦ ʜʦʩ-

ʪʦʚʝʨʥʦʩʪʴ CAE-ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ɼʈʂ ʚʦ ʣʴʜʘʭ [11ï13], ʥʦ ʠ ʚʳʷʚʠʣ ʨʷʜ ʬʘʢʪʦʚ, 

ʠʤʝʶʱʠʭ ʭʘʨʘʢʪʝʨ ʥʘʫʯʥʦʡ ʥʦʚʠʟʥʳ ʧʨʠ ʦʧʠʩʘʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʠʞʝ ʵʪʦ ʜʦʧʦʣʥʝʥʦ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʯʝʨʝʜʥʦʡ ʩʝʨʠʠ CAE-

ʠʩʧʳʪʘʥʠʡ ʢʣʘʩʩʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʛʨʝʙʥʦʡ ʚʠʥʪ-ʨʫʣʴè ʧʨʠ ʝʛʦ ʨʘ-

ʙʦʪʝ ʚ ʨʝʚʝʨʩʠʚʥʳʭ ʨʝʞʠʤʘʭ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʇʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʙʳʣ ʩʚʷʟʘʥ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ 

ʩʠʤʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ɼʈʂ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʣʝʜʦʚʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʨʠʤʝʨ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩ. 1. ʆʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ ʠ ʨʘʩʯʸʪ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʣʝʢʩʘ ʦʙʦʟʥʘʯʝʥʳ ʥʘ ʨʠʩ. 2 ʠ ʦʙʲʷʩʥʝʥʳ ʚ ʪʘʙʣ. 1. 

  

 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ɼʈʂ çʚʠʥʪ-ʨʫʣʴè ʚ ʪʸʨʪʳʭ ʣʴʜʘʭ 

(1 ï ʚʦʜʘ; 2 ï ʣʴʜʳ; 3 ï ʚʠʥʪ; 4 ï ʨʫʣʴ) 

 

ʈʠʩ. 2. ʈʘʟʤʝʨʳ ɼʈʂ 

ʂʨʫʛ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʨʝʰʘʝʤʳʭ ʘʚʪʦʨʦʤ, ʩʚʷʟʘʥ ʩ ʦʮʝʥʢʘʤʠ ʣʝʜʦ-

ʚʳʭ ʢʘʯʝʩʪʚ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʨʝʢʘ-ʤʦʨʝ ʧʣʘʚʘʥʠʷ. ʇʦʜʘʚʣʷʶʱʘʷ 

ʯʘʩʪʴ ʵʪʦʛʦ ʬʣʦʪʘ ʠʤʝʝʪ ʣʝʜʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ 

ʦʙʱʝʩʪʚ, ʨʘʟʨʝʰʘʶʱʠʝ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʫʜʦʚ ʣʠʰʴ ʚ ʤʝʣʢʦʙʠʪʳʭ ʠ ʪʸʨʪʳʭ ʣʴʜʘʭ ʪʦʣ-

ʱʠʥʦʡ ʥʝ ʙʦʣʝʝ 0,5 ʤ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨ ʦʛʨʘʥʠʯʠʣ ʥʘʙʦʨ ʯʠʩʣʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʛʨʘʥʠʮʘʭ ʵʪʠʭ ʩʨʝʜ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VII. ʕʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʫʜʦʚʦʞʜʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ 

 

 227 

ʊʠʧ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ɼʈʂ ʧʨʠʟʥʘʥ ʧʨʘʢʪʠʢʦʡ ʣʝʜʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʣʦʪʘ ʥʘʠʙʦ-

ʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʩʨʝʜ. ɽʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʠʞʠʪʝʣʷ ʩ çʩʘʙʣʝʚʠʜ-

ʥʦʡè ʬʦʨʤʦʡ ʣʦʧʘʩʪʝʡ (ʨʠʩ. 2). 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʸʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʣʝʢʩʘ çʚʠʥʪ-ʨʫʣʴè 

ʇʘʨʘʤʝʪʨ ʆʙʦʟʥʘʯʝʥʠʝ ɽʜʠʥʠʮʘ  

ʠʟʤʝʨʝʥʠʷ 

ɺʝʣʠʯʠʥʘ 

ɼʣʠʥʘ ʨʫʣʷ Lr ʤʤ 2300 

ɺʳʩʦʪʘ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʠ ʨʫʣʷ Hh ʤʤ 2300 

ɺʳʩʦʪʘ ʟʘʜʥʝʡ ʢʨʦʤʢʠ ʨʫʣʷ Ht ʤʤ 2870 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʦʡ 

ʨʫʣʷ ʠ ʦʩʴʶ ʙʘʣʣʝʨʘ 

La ʤʤ 627 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʨʫʣʷ Tr ʤʤ 460 

ɼʠʘʤʝʪʨ ʚʠʥʪʘ Dp ʤʤ 1970 

ʅʦʤʠʥʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ 

ʚʘʣʫ 

 ʢʅĀʤ 35,0 

ʅʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʠʥʪʘ  ʨʘʜ/ʩ 27,0 

**ʈʘʩʯʸʪʥʳʡ ʰʘʛ ʚʠʥʪʘ  ʤʤ 2110 

**ʋʛʦʣ ʥʘʢʣʦʥʘ ʦʙʨʘʟʫʶʱʝʡ ʣʦʧʘʩʪʠ  ʛʨʘʜʫʩ 7 

**ʂʦʣʠʯʝʩʪʚʦ ʣʦʧʘʩʪʝʡ   4 

**ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʣʦʧʘʩʪʝʡ  ʤ2 1,734 

**ɼʠʩʢʦʚʦʝ ʦʪʥʦʰʝʥʠʝ   0,552 

ʇʨʠʤʝʯʘʥʠʷ. 

1. ʇʨʦʪʦʪʠʧʦʤ ʤʦʜʝʣʴʥʦʛʦ ɼʈʂ ʷʚʠʣʩʷ ʢʦʤʧʣʝʢʩ çʚʠʥʪ-ʨʫʣʴè ʪʘʥʢʝʨʘ ʪʠʧʘ çʅʠʞʥʠʡ ʅʦʚʛʦ-

ʨʦʜè ʧʨʦʝʢʪʘ 19614 [14]. 

2. ** ï ʢʦʥʪʨʦʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ. 

 

ɺ ʨʘʩʯʸʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠʟʤʝʥʷʣʘʩʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ɼʈʂ (0ï5 ʤ/ʩ), ʪʦʣʱʠʥʘ 

ʣʴʜʦʚ (0,2ï0,6 ʤ), ʠʭ ʩʧʣʦʯʸʥʥʦʩʪʴ ʚ ʨʘʡʦʥʝ ʢʦʤʧʣʝʢʩʘ (3ï8 ʙʘʣʣʦʚ). ʄʦʜʝʣʠ ʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʪʠʧʳ ʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘʣʛʦʨʠʪʤʳ ʢʦʥ-

ʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʣ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʝ [11]. 

ʏʠʩʪʘʷ ʚʦʜʘ 

ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʦʨʤʦʟʥʦʡ ʩʠʣʳ ɼʈʂ çʚʠʥʪ-ʨʫʣʴè ʚ ʠʩʩʣʝʜʦʚʘʥ-

ʥʳʭ ʣʴʜʘʭ ʧʦʪʨʝʙʦʚʘʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʛʦ ʜʚʠʞʝʥʠʷ ʚ ʯʠʩʪʦʡ ʚʦʜʝ 

ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʚʦʡ ʵʪʦʡ ʩʠʣʳ ʢʘʢ ʬʫʥʢʮʠʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʢʦʤʧʣʝʢʩʘ. 

ʋʞʝ ʧʝʨʚʳʝ ʚʘʨʠʘʥʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʥʘʨʫʞʠʣʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ 

çʥʝʫʩʪʦʡʯʠʚʦʩʪʴè ʜʚʠʞʠʪʝʣʷ ʚ ʨʝʚʝʨʩʠʚʥʳʭ ʨʝʞʠʤʘʭ. ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʢʨʫʪʷʱʝʤ 

ʤʦʤʝʥʪʝ ʥʘ ʚʘʣʫ (ʪʘʙʣ. 1), ʥʘʯʠʥʘʷ ʩʦ ʩʢʦʨʦʩʪʝʡ ʤʘʣʦʛʦ ʭʦʜʘ, ʚʠʥʪ ʚʨʝʤʝʥʥʦ ʠʣʠ ʫʩ-

ʪʦʡʯʠʚʦ ʫʭʦʜʠʣ çʚ ʨʘʟʥʦʩè (ʨʠʩ. 3, ʢʨʠʚʳʝ C, D, E). 

ʇʦʩʣʝʜʥʝʝ ʧʦʪʨʝʙʦʚʘʣʦ ʦʪʨʘʙʦʪʢʠ ʟʘʢʦʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʢʦ-

ʪʦʨʳʡ ʦʙʝʩʧʝʯʠʣ ʩʣʝʜʫʶʱʝʝ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʠʥʪʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝ-

ʚʳʰʘʪʴ 10 % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʪʘʙʣ. 1); ʧʨʠ ʧʘʜʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʥʠ-

ʞʝ ʥʦʤʠʥʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ, ʥʦ ʥʝ 

ʙʦʣʝʝ, ʯʝʤ ʥʘ 10% ʦʪ ʥʦʤʠʥʘʣʘ (ʪʘʙʣ. 1). ɼʣʷ ʚʳʙʨʘʥʥʦʛʦ ʟʘʢʦʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʢʘ-

ʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 4 ʧʨʠʚʝʜʸʥ ʨʷʜ ʦʩʮʠʣʣʦʛʨʘʤʤ ʪʦʨʤʦʟʥʦʡ ʩʠʣʳ ʢʦʤʧʣʝʢʩʘ ʜʣʷ 



ɺ.ɸ. ʃʦʙʘʥʦʚ 
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ʥʝʩʢʦʣʴʢʠʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʭʦʜʘ. ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʧʨʠ 

ʵʪʦʤ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 26,5ï28,0 ʨʘʜ/ʩ (ʨʠʩ. 5). 

 

 

ʈʠʩ. 3. ʇʦʚʝʜʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʠʥʪʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʢʨʫʪʷʱʝʤ ʤʦʤʝʥʪʝ 

 

 

ʈʠʩ. 4. ɺʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʨʤʦʟʥʦʡ ʩʠʣʳ ɼʈʂ ʚ ʯʠʩʪʦʡ ʚʦʜʝ  

ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 

(ʢʨʠʚʳʝ A-C ï ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ;  

ʢʨʠʚʳʝ D-F ï ʩʛʣʘʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ) 

 

 

ʈʠʩ. 5. ʇʦʚʝʜʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʠʥʪʘ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

 ʟʘʢʦʥʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 50, 2017 ʛ. 

ʈʘʟʜʝʣ VII. ʕʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʫʜʦʚʦʞʜʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ 

 

 229 

ʂʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʦʙʱʝʤ ʙʘʣʘʥʩʝ ʪʦʨʤʦʟʥʦʡ 

ʩʠʣʳ ɼʈʂ ʚʨʷʜ ʣʠ ʩʪʦʠʪ ʧʨʝʥʝʙʨʝʛʘʪʴ ʚʣʠʷʥʠʝʤ ʨʫʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʵʪʦ ʤʦʞʥʦ 

ʧʦʜʪʚʝʨʜʠʪʴ ʜʘʥʥʳʤʠ ʨʠʩ. 6, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠʚʝʜʝʥʳ ʧʨʦʜʦʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʛʠʜ-

ʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʤʧʣʝʢʩʝ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʯʠʩʪʦʡ ʚʦʜʳ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 3,0 ʤ/ʩ. 

 

 

ʈʠʩ. 6. ɺʨʝʤʝʥʥʝr ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ  

ʥʘ ʚʠʥʪʝ ʠ ʨʫʣʝ ʚ ʯʠʩʪʦʡ ʚʦʜʝ ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʢʦʤʧʣʝʢʩʘ 3,0 ʤ/ʩ 

(ʢʨʠʚʳʝ A, B ï ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ;  

ʢʨʠʚʳʝ C, D ï ʩʛʣʘʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ) 

ʉʛʣʘʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʩʠʣ ʥʘ ʨʫʣʝ ʩʦʩʪʘʚʣʷʶʪ 15ï25% ʦʪ ʪʦʨʤʦʟʥʦʛʦ ʫʧʦʨʘ 

ʜʚʠʞʠʪʝʣʷ (ʨʠʩ. 6, ʢʨʠʚʳʝ D ʠ C ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʵʪʦʤ ʪʦʨʤʦʟʷʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʠʥʪʘ ʯʘʩʪʠʯʥʦ ʪʝʨʷʝʪʩʷ ʠʟ-ʟʘ ʧʦʧʫʪʥʦʛʦ ʧʦʪʦʢʘ ʚʦʜʳ, çʧʦʜʛʦʥʷʶʱʝʛʦè ʨʫʣʴ. 

ʀʩʢʦʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʦʨʤʦʟʥʦʡ ʩʠʣʳ ʢʦʤʧʣʝʢʩʘ ʢʘʢ ʬʫʥʢʮʠʠ ʩʢʦʨʦʩʪʠ ʝʛʦ ʜʚʠ-

ʞʝʥʠʷ ʚ ʯʠʩʪʦʡ ʚʦʜʝ (ʈʠʩ. 7) ʧʦʣʫʯʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʦʩʮʠʣʣʦʛʨʘʤʤ (ʈʠʩ. 

4). ʇʨʠ ʵʪʦʤ ʩʛʣʘʞʠʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʣʠʥʦʤʦʤ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ ʩʚʳʰʝ 0,93 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʪʦʨʤʦʟʥʦʡ ʩʠʣʳ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ɼʈʂ ʚ ʯʠʩʪʦʡ ʚʦʜʝ. 

 

 

ʈʠʩ. 7. ʂʨʠʚʘʷ ʪʦʨʤʦʟʥʦʡ ʩʠʣʳ ʢʦʤʧʣʝʢʩʘ ʚ ʯʠʩʪʦʡ ʚʦʜʝ 

ʂʘʯʝʩʪʚʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʢʨʠʚʦʡ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʤ ʤʠʥʠʤʫʤʦʚ ʚ ʠʥʪʝʨʚʘʣʝ çʤʘ-

ʣʳʡ ʭʦʜ ï ʩʨʝʜʥʠʡ ʭʦʜè (ʨʠʩ. 7) ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʚʦʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫʧʦʨ ʜʚʠʞʠʪʝʣʷ ʵʪʦʛʦ 

ʪʠʧʘ ʚ ʨʝʞʠʤʝ ʨʝʚʝʨʩʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ [15ï17]. ʆʜʥʘʢʦ ʚ ʠʟʚʝʩʪ-
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ʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʘʚʪʦʨʫ ʥʝ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ (ʠʣʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ) ʩ ʦʮʝʥʢʘʤʠ ʨʝʚʝʨʩʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤ-

ʧʣʝʢʩʦʚ, ʧʦʜʦʙʥʳʭ ʠʩʧʳʪʫʝʤʦʤʫ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ. ʇʦʵʪʦʤʫ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʚʠʜʫ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʧʨʘʚʝʜʣʠʚʳʤ ʙʫʜʝʪ ʧʨʠʟʥʘʪʴ 

ʧʨʠʙʣʠʞʸʥʥʳʡ (ʜʠʩʢʫʩʩʠʦʥʥʳʡ) ʭʘʨʘʢʪʝʨ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩ. 7). 

ʃʝʜʦʚʳʝ ʫʩʣʦʚʠʷ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʚʠʞʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʚ ʤʝʣʢʦʙʠ-

ʪʳʭ ʠ ʪʸʨʪʳʭ ʣʴʜʘʭ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʡ ʨʘʙʦʪʝ ʚʠʥʪʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʩʢʦʨʦʩʪ-

ʥʦʡ ʨʝʞʠʤ ɼʈʂ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʠ ʚʝʣʠʯʠʥʫ ʣʝʜʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʥʸʤ. ʇʨʠ ʥʠʟ-

ʢʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ (ʥʝ ʚʳʰʝ ʤʘʣʦʛʦ) ʜʚʠʞʠʪʝʣʴ ʫʩʧʝʚʘʝʪ çʨʘʟʤʳʪʴè ʜʘʞʝ ʪʦʣʩʪʫʶ 

ʩʧʣʦʯʸʥʥʫʶ ʣʝʜʷʥʫʶ ʩʨʝʜʫ ʚʧʝʨʝʜ ʠʜʫʱʝʡ ʩʪʨʫʸʡ, ʤʠʥʠʤʠʟʠʨʫʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʛʦ ʣʝʜʦʚʦʛʦ ʢʦʥʪʘʢʪʘ. ɼʣʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʫʨʦʚʝʥʴ 

ʣʝʜʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʢʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʂʘʯʝʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦ ʵʪʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩ. 8 ʠ 9 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʤʝʨʘʤʠ ʜʚʠʞʝʥʠʷ 

ɼʈʂ ʚ ʩʧʣʦʯʸʥʥʳʭ ʪʸʨʪʳʭ ʣʴʜʘʭ ʪʦʣʱʠʥʦʡ 0,5 ʤ. 
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ʈʠʩ. 8. ʂʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɼʈʂ ʩʦ ʩʧʣʦʯʸʥʥʳʤʠ  

ʪʸʨʪʳʤʠ ʣʴʜʘʤʠ (ʘ ï ʪʦʣʱʠʥʘ ʣʴʜʘ 0,5 ʤ, ʩʢʦʨʦʩʪʴ ʭʦʜʘ 1,0 ʤ/ʩ;  

ʙ ï ʪʦʣʱʠʥʘ ʣʴʜʘ 0,5 ʤ, ʩʢʦʨʦʩʪʴ ʭʦʜʘ 4,0 ʤ/ʩ) 




