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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʜʥʦ, ʢʦʣʝʩʥʦ-ʜʚʠʞʠʪʝʣʴʥʳʡ ʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ, ʚʝʪʨʦʚʦʝ ʚʦʟʜʝʡʩʪ-

ʚʠʝ. 
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ʜʚʠʞʠʪʝʣʴʥʦ ï ʨʫʣʝʚʳʤ ʢʦʤʧʣʝʢʩʦʤ çɿʦʣʦʪʦʝ ʢʦʣʴʮʦè. 

 

ɺ ʈʦʩʩʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʫʜʦʚ ʩ ʢʦʣʝʩʥʳʤ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʳʤ 
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ʕʪʠ ʩʫʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʣʦʡ ʦʩʘʜʢʦʡ (ʯʪʦ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʨʝʯʥʦʛʦ ʬʣʦʪʘ, 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʥʘ ʨʝʢʘʭ ʈʦʩʩʠʠ), ʭʦʨʦʰʠʤʠ ʤʘʥʝʚʨʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʥʠʟʢʠʤ 

ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ. ʉʫʜʘ ʵʪʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ: ʜʣʠʥʥʘ 

ï 35,8 ʤ, ʰʠʨʠʥʘ 9,8 ʤ, ʚʳʩʦʪʘ 8.4 ʤ. ʉʝʡʯʘʩ ʚʝʜʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʨʫʧʥʦʛʦ ʧʘʩʩʘ-

ʞʠʨʩʢʦʛʦ ʩʫʜʥʘ çɿʦʣʦʪʦʝ ʢʦʣʴʮʦè, ʠʤʝʶʱʝʛʦ ʨʘʟʤʝʨʳ 81,6 * 13,8 * 9,5 ʤ, ʧʘʩʩʘʞʠ-

ʨʦʚʤʝʩʪʠʤʦʩʪʴʶ 180 ʯʝʣʦʚʝʢ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʊʝʧʣʦʭʦʜʳ ʧʨʦʝʢʪʘ ʇʂʉ-40 ʠ ʇʂʉ ï 180 

ʉʫʜʘ ʩ ʂɼʈʂ ʦʙʣʘʜʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ï ʤʘʣʦʡ ʦʩʘʜʢʦʡ (ʦʢʦʣʦ 

60 ʩʤ ʜʣʷ ʇʂʉ-40 ʠ 120 ʩʤ ʜʣʷ ʇʂʉ-180) ʠ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʧʘʨʫʩʥʦʩʪʴʶ. ʂʘʢ ʧʦʢʘʟʘʣ 

ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʧʣʦʭʦʜʦʚ ʧʨʦʝʢʪʘ ʇʂʉ-40, ʚʝʪʨʦʚʳʝ ʥʘʛʨʫʟʢʠ ʩʫʱʝʩʪʚʝʥʥʦ 



ɺ.ʗ. ɹʳʯʢʦʚ, ʃ.ʉ. ɻʨʦʰʝʚʘ, ɺ.ʀ. ʇʣʶʱʘʝʚ 

ʈʘʩʯʝʪ ʩʠʣ ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʩ ʢʦʣʝʩʥʳʤ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʳʤ» 
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ʚʣʠʷʶʪ ʢʘʢ ʥʘ ʜʠʥʘʤʠʢʫ, ʪʘʢ ʠ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ (ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʩʫʜʦʚ ʚʩʝʭ ʪʠʧʦʚ [4,5,6]). ʕʪʦʪ ʵʬʬʝʢʪ, ʧʦ ʚʠʜʠʤʦʤʫ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʫʜʝʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʜʣʷ ʩʫʜʥʘ ʧʨʦʝʢʪʘ ʇʂʉ-180, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʚ 2,3 ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʠʪ ʜʣʠ-

ʥʫ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʩʫʜʦʚ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʨʧʫʩ ʪʝʧʣʦʭʦʜʘ 

ʧʨʦʝʢʪʘ ʇʂʉ-180. 

ʇʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʤʘʩʩ (ʎʄ) ʩʤʝʱʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʘʛʨʫʟʢʠ ʩʫʜʥʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,58 ʤ (ʜʣʷ ʩʫʜʥʘ ʩ 10% ʟʘʧʘʩʦʚ ʠ ʪʦʧʣʠʚʘ ʩ ʧʘʩʩʘʞʠʨʘ-

ʤʠ ʠ ʩ ʙʘʣʣʘʩʪʦʤ) ʜʦ 2,05 ʤ (ʜʣʷ ʩʫʜʥʘ ʩ 10% ʟʘʧʘʩʦʚ ʠ ʪʦʧʣʠʚʘ ʩ ʧʘʩʩʘʞʠʨʘʤʠ ʥʘ ʧʘ-

ʣʫʙʝ ʥʘʜʩʪʨʦʡʢʠ III ʷʨʫʩʘ). ʇʨʠ ʨʘʩʯʝʪʘʭ ʙʫʜʝʪ ʧʨʠʥʷʪʘ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ 1,3 ʤ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʜʥʫ ʩ 100% ʟʘʧʘʩʦʚ ʠ ʪʦʧʣʠʚʘ ʠ ʧʘʩʩʘʞʠʨʘʤʠ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʙʦʢʦʚʦʡ ʧʨʦʝʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 643 ʤ
2
(ʙʝʟ ʫʯʝʪʘ ʦʛʨʘʞʜʝʥʠʷ ʚʝʨʭ-

ʥʝʡ ʧʘʣʫʙʳ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʝʛʦ ʚʳʧʦʣʥʝʥʠʠ ʚ ʚʠʜʝ ʢʨʫʧʥʦʡ ʩʝʪʢʠ). ʉ ʫʯʝʪʦʤ ʧʣʦʱʘʜʠ 

ʦʛʨʘʞʜʝʥʠʷ ʚʝʨʭʥʝʡ ʧʘʣʫʙʳ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʙʦʢʦʚʦʡ ʧʨʦʝʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 680 ʤ
2
. 

ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʡ ʧʨʦʝʢʮʠʠ ʩʫʜʥʘ ʩʦʩʪʘʚʣʷʝʪ 113 ʤ
2
. 

ɼʣʷ ʨʘʩʯʝʪʘ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʩʫʜʥʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ 

ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʥʦʩʦʚʦʡ ʚʩʪʘʚʢʦʡ. ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ ʠʤʝʝʪ ʧʣʦʱʘʜʴ ʙʦʢʦʚʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʦʢʦʣʦ Sʧ =600 ʤ
2
, ʧʦʧʝʨʝʯʥʦʡ ʧʨʦʝʢʮʠʠ Sʢ =113 ʤ

2
. ʇʝʨʝʜʥʶʶ ʯʘʩʪʴ ʩʫʜʥʘ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ ʚʳʩʦʪʦʡ hʮ= 8,6 ʤ ʠ ʜʠʘʤʝʪʨʦʤ 

2rʮ= 13,1 ʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ ʩʦʩʪʘʚʠʪ 

Sʮ= 177 ʤ
2
. ʎʝʥʪʨ ʧʘʨʫʩʥʦʩʪʠ ʎʇ1ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʤʝʱʝʥ ʢ ʢʦʨʤʝ ʥʘ 7 ʤ, ʮʝʥʪʨ 

ʧʘʨʫʩʥʦʩʪʠ ʎʇ2 ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ ʩʤʝʱʝʥ ʢ ʥʦʩʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʎʄ ʥʘ 31 ʤ. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʩʠʣʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʝʪʨʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ 

(ɜ ï ʩʢʦʨʦʩʪʴ ʢʘʞʫʱʝʛʦʩʷ ʚʝʪʨʘ ʚ ʤ/ʩ, ű ï ʫʛʦʣ ʢʘʞʫʱʝʛʦʩʷ ʚʝʪʨʘ ʚ ʨʘʜʠʘʥʘʭ, L1 ʠ L2 ï 

ʧʣʝʯʠ ʩʠʣ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʮʝʥʪʘʤ ʧʘʨʫʩʥʦʩʪʠ ʎʇ1 ʠ ʎʇ2 ʚ ʤʝʪʨʘʭ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2. ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ  

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʜʣʷ ű = 180̄ ï270̄ ) 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʉʠʣʘ ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ [7]: 

,
i

S
i

C
i

R 2

2
n
r

=  

ʛʜʝ ʉi ï ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʟʘʚʠʩʠʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ ʬʦʨ-

ʤʳ ʦʙʲʝʢʪʘ); 

ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʢʛ/ʤ
3
; 

ɜ ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩ; 

Si ï ʧʣʦʱʘʜʴ, ʥʘ ʢʦʪʦʨʫʶ ʚʦʟʜʝʡʩʪʚʫʝʪ ʚʝʪʝʨ, ʤ
2
. 

 

ɺ [8,9] ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʧʘʨʘʣʣʝ-

ʣʝʧʠʧʝʜʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʝʪʨʠʠ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʝʛʦ ʟʥʘʯʝʥʠʷ ʣʝʞʘʪ ʚ ʧʨʝʜʝ-

ʣʘʭ 0,8ï1,0. ɼʣʷ ʢʦʨʧʫʩʘ ʪʝʧʣʦʭʦʜʘ ʧʨʦʝʢʪʘ ʇʂʉ-180 ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʤʝʨʥʦ 

ʨʘʚʝʥ ʉ1= 1,0. ɼʣʷ ʮʠʣʠʥʜʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʦʪʦʢʫ (ʥʦʩʦʚʘʷ 

ʯʘʩʪʴ) ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ ʉ2= 0,6. 

ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ ʩʣʝʚʘ ʚ ʥʦʩ (ʚ ʩʝʢʪʦʨʝ ʦʪ 180 ̄ʜʦ 270 ̄ʩʦʩʪʘʚʣʷʶʱʠʝ) ʩʠʣʳ 

ʚʝʪʨʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʨʧʫʩ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
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ʄʦʤʝʥʪ, ʨʘʟʚʦʨʘʯʠʚʘʶʱʠʝ ʩʫʜʥʦ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ 
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ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ ʩʣʝʚʘ ʚ ʢʦʨʤʫ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣʳ ʚʝʪʨʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ 

ʢʦʨʧʫʩ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3. 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣʳ ʚʝʪʨʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʨʧʫʩ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ 
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ɺ.ʗ. ɹʳʯʢʦʚ, ʃ.ʉ. ɻʨʦʰʝʚʘ, ɺ.ʀ. ʇʣʶʱʘʝʚ 

ʈʘʩʯʝʪ ʩʠʣ ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʩ ʢʦʣʝʩʥʳʤ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʳʤ» 
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ʈʠʩ. 3. ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ  

ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʜʣʷ ű = 270 ̄ï 360̄ ) 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʥʘʡʪʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣʳ ʚʝʪʨʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʨʧʫʩ, ʠ ʚ 

ʜʨʫʛʠʭ ʢʚʘʜʨʘʥʪʘʭ. ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ ʚ ʢʦʨʤʫ ʩʧʨʘʚʘ (ʦʪ 0 ̄ʜʦ 90)̄: 
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R1 ʜʧ 
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ʄʦʤʝʥʪ, ʨʘʟʚʦʨʘʯʠʚʘʶʱʠʝ ʩʫʜʥʦ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ 
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ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ ʩʧʨʘʚʘ ʚ ʥʦʩ (ʦʪ 90 ̄ʜʦ 180)̄: 
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ʄʦʤʝʥʪ, ʨʘʟʚʦʨʘʯʠʚʘʶʱʠʡ ʩʫʜʥʦ: 

.LhCLCsinMMM ʮRRR )rsinS(
2

2ʮ21ʧ1

2

21 j+j-jn
r

=+-=  

ɿʘʚʠʩʠʤʦʩʪʠ ʧʦʧʝʨʝʯʥʦʡ (Rʧ), ʧʨʦʜʦʣʴʥʦʡ (Rʜʧ) ʩʠʣ ʠ ʨʘʟʚʦʨʘʯʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ 

(MR) ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 4. 



ɺ.ʗ. ɹʳʯʢʦʚ, ʃ.ʉ. ɻʨʦʰʝʚʘ, ɺ.ʀ. ʇʣʶʱʘʝʚ 
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ʘ) 

 
ʙ) 

 
ʚ) 

ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʠ ʧʦʧʝʨʝʯʥʦʡ (ʘ), ʧʨʦʜʦʣʴʥʦʡ (ʙ) ʩʠʣ  

ʠ ʨʘʟʚʦʨʘʯʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ (ʚ) ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʵʪʠ ʞʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 

(ʨʠʩ. 5). 
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ʘ) 

 

 
ʙ) 

ʈʠʩ. 5. ɿʘʚʠʩʠʤʦʩʪʠ ʧʦʧʝʨʝʯʥʦʡ ʠ ʧʨʦʜʦʣʴʥʦʡ (ʘ) ʩʠʣ  

ʠ ʨʘʟʚʦʨʘʯʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ (ʙ) ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʣʠ-

ʪʝʨʘʪʫʨʝ (ʥʘʧʨʠʤʝʨ, ʨʠʩʫʥʦʢ 6 ʠʟ [10]). ɽʩʪʝʩʪʚʝʥʥʦ, ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ 

ʪʠʧʘ ʩʫʜʥʘ ʠ ʝʛʦ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʘ ʠʤʝʥʥʦ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ, ʚʳʩʦʪʳ ʙʦʨʪʘ, ʥʘʜʩʪʨʦʝʢ 

ʠ ʨʫʙʦʢ. 

 



ɺ.ʗ. ɹʳʯʢʦʚ, ʃ.ʉ. ɻʨʦʰʝʚʘ, ɺ.ʀ. ʇʣʶʱʘʝʚ 
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ʈʠʩ. 6. ʇʦʧʝʨʝʯʥʘʷ ʠ ʧʨʦʜʦʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ  

ʠ ʠʭ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʠʟ [10]  

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ çʢʘʞʫʱʠʡʩʷè ʚʝʪʝʨ [11], ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʢʦʪʦʨʦʛʦ  ʷʚʣʷʝʪʩʷ ʩʫʤʤʦʡ 

ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ  ʠ ʩʢʦʨʦʩʪʠ ʠʩʪʠʥʥʦʛʦ ʚʝʪʨʘ . ʋʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ 

ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ  ʠ ʩʢʦʨʦʩʪʠ ʠʩʪʠʥʥʦʛʦ ʚʝʪʨʘ  ʨʘʚʝʥ ɗ (ʨʠʩ. 7). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʥʷʪʳʝ ʫ ʩʫʜʦʚʦʜʠʪʝʣʝʡ 

ʧʨʘʚʠʣʘ (çʚʝʪʝʨ ʚ ʢʦʤʧʘʩè), ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʟʘʜʘʥʠʝ ʫʛʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʟʘʢʦʥʘʤʠ. ʋʛʦʣ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʦʩʴʶ ʭ (ʠʣʠ ʭô) ʠ ʧʨʷʤʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʥʘʧʨʘʚʣʝʥʠʶ ʝʛʦ ʚʝʢʪʦʨʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʝʪʝʨ ʩ ʫʛʣʦʤ ʨʘʚʥʳʤ 0, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨ-

ʧʫʩʘ ʩʫʜʥʘ, ʙʫʜʝʪ ʜʣʷ ʩʫʜʥʘ ʧʦʧʫʪʥʳʤ. 
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ʈʠʩ. 7. ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʘ çʢʘʞʫʱʝʛʦʩʷè ʚʝʪʨʘ 

¡b
ɺ

 ï ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʪʠʥʥʦʛʦ ʚʝʪʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ x¡y¡, ʩʚʷʟʘʥʥʦʡ ʩ ʢʦʨʧʫʩʦʤ 

ʩʫʜʥʘ: 

ʇʦʧʝʨʝʯʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʇʨʦʜʦʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʄʦʤʝʥʪ 
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ʝʩʣʠ ¡b
ɺ

 > 2ˊ, ʪʦ 
¡b
ɺ

= ¡b
ɺ
ï 2ˊ. 

ɗ ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʠʩʪʠʥʥʦʛʦ ʚʝʪʨʘ ¡b
ɺ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʩʫʜʥʘ ŭ ʚ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ x¡y¡: 

 

ʉʢʦʨʦʩʪʴ çʢʘʞʫʱʝʛʦʩʷè ʚʝʪʨʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ çʢʘʞʫʱʝʛʦʩʷè ʚʝʪʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ x¡y¡ ʨʘʩʩʤʦʪʨʠʤ 2 

ʩʠʪʫʘʮʠʠ: 

1) ʋʛʦʣ ʨʝʘʣʴʥʦʛʦ ʚʝʪʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ x¡y¡ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0¢ ¡b
ɺ

 < 

ˊ. ɺʳʙʦʨ ʟʥʘʢʘ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʫʛʣʘ ʢʘʞʫʱʝʛʦʩʷ ʚʝʪʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ x¡y¡ ʧʦ-

ʷʩʥʷʝʪʩʷ ʥʘ ʨʠʩʫʥʢʝ 8ʘ. 
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ʙ) 

ʈʠʩ. 8. ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʢʘ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʫʛʣʘ ʢʘʞʫʱʝʛʦʩʷ ʚʝʪʨʘ j 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ çʢʘʞʫʱʝʛʦʩʷè ʚʝʪʨʘ ʠ ɼʇ ʩʫʜʥʘ ʨʘʚʝʥ: 

 

2) ʋʛʦʣ ʨʝʘʣʴʥʦʛʦ ʚʝʪʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ x¡y¡ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

 ́¢ ¡b
ɺ

< 2.́ ɺʳʙʦʨ ʟʥʘʢʘ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʫʛʣʘ ʢʘʞʫʱʝʛʦʩʷ ʚʝʪʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

x¡y¡ ʧʦʷʩʥʷʝʪʩʷ ʥʘ ʨʠʩʫʥʢʝ 8ʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ çʢʘʞʫʱʝʛʦʩʷè ʚʝʪʨʘ ʠ ɼʇ ʩʫʜʥʘ ʨʘʚʝʥ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʥʦʚʦʛʦ ʩʫʜʥʘ çɿʦʣʦʪʦʝ ʢʦʣʴʮʦè (ʦʙʣʘ-

ʜʘʶʝɦʛʦ ʤʘʣʦʡ ʦʩʘʜʢʦʡ ʠ ʙʦʣʴʰʦʡ ʧʘʨʫʩʥʦʩʪʴʶ), ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʙʫʜʫʪ 

ʠʤʝʪʴ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʨʠ ʚʝʪʨʝ ʫʞʝ ʚ 5ʤ/ʩ ʧʦʧʝʨʝʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʜʦʩʪʠʛʘʝʪ 

1000 ʢɻ, ʘ ʧʦʚʦʨʘʯʠʚʘʶʱʠʡ ʤʦʤʝʥʪ ʚʝʣʠʯʠʥʳ ʚ 61000 ʥ*ʤ. ʕʪʦ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʪʨʫʜʥʠʪʴ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʩʫʜʥʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʰʚʘʨʪʦʚʳʭ ʦʧʝʨʘʮʠʡ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʚʦʛʦ ʩʫʜʥʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ. 
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THE CALCULATION OF W IND FORCE IMPACT  

ON THE SHIP HULL WIT H WHEEL PROPULSION  

STEERING UNIT çGOLDEN RINGè 
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The article represents the calculation of wind force impact on the ship hull with wheel pro-

pulsion steering unit çGolden Ringè. 
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ɽ.ʄ. ɻʨʘʤʫʟʦʚ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ çʅɻʊʋ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʄʠʥʠʥʘ, 24 

ʆ.ɸ. ʀʚʘʥʦʚʘ, ʠʥʞʝʥʝʨ-ʢʦʥʩʪʨʫʢʪʦʨ ɸʆ çʎʂɹè ʂʦʨʘʣʣè 

299028, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʫʣ. ʈʝʧʠʥʘ, 1 

ʂʆʄʇʃɽʂʉʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ 

ʂʆʃɽɹɸʅʀʁ ʇʃɸɺʋʏʀʍ ʆɹʒɽʂʊʆɺ ʀ ʇɸʈɸʄɽʊʈʆɺ  

ʀʍ ʉʊɸɹʀʃʀɿɸʎʀʀ ɺ ʆʇʓʊʆɺʆʄ ɹɸʉʉɽʁʅɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʩʩʝʡʥ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ, ʚʦʣʥʦʛʨʘʬ, ʯʠʩʣʦ ʌʨʫʜʘ, ʤʦʜʝʣʴ, 

ʧʣʘʪʬʦʨʤʳ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚ ʦʧʳ-

ʪʦʚʦʤ ʙʘʩʩʝʡʥʝ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʙʫʨʦʚʳʭ ʧʣʘʪʬʦʨʤ. 

ʆʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʣʦʚʳʭ ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝ-

ʣʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʘʨʘʤʝʪ-

ʨʳ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʣʘʪʬʦʨʤ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɼʦʙʳʯʘ ʧʨʠʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʦʪʨʘʩʣʝʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ, ʚ ʢʦʪʦʨʦʡ ʩʪʘʨʘʥʘ ʟʘʥʠʤʘʝʪ 

ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʝ ʦʙʦʨʦʪʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ 

ʪʦʨʛʦʚʣʝ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʝʜʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʨʘʡʦʥʘʭ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ 

[1ï5]. ʀʭ ʦʩʚʦʝʥʠʝ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɺ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʏʝʨʥʦʛʦ ʤʦʨʷ ʠʤʝʶʪʩʷ ʦʛʨʦʤʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʝʨʚʦʦʯʝ-

ʨʝʜʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʙʘʩʩʝʡʥʝ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚʢʣʶ-

ʯʘʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʩʪʝʥʜʦʚʳʭ ʠ ʨʝʘʣʴʥʳʭ (ʤʦʨʩʢʠʭ) ʫʩ-

ʣʦʚʠʷʭ, ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʙʳʯʠ ʠʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʙʠʦʩʬʝʨʳ ʤʦʨʷ, ʩ ʫʯʝʪʦʤ ʛʣʫʙʠʥ ʧʦʨʷʜʢʘ 2 ʢʤ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʝʪʨʦ-

ʚʦʣʥʦʚʳʭ ʫʩʣʦʚʠʡ ʚʦʟʤʦʞʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʏʝʨʥʦʛʦ ʤʦʨʷ. ʈʝʰʝʥʠʝ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʙʫʨʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʧʨʝʜʝʣʘʭ 1é2 % ʦʪ ʛʣʫʙʠʥʳ ʤʝʩʪʘ ʨʘʟʨʘʙʦʪʢʠ, ʦʧ-

ʪʠʤʠʟʘʮʠʶ ʢʦʥʩʪʨʫʢʮʠʡ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʩʦʟʜʘʥʠʝ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠʭ ʜʠʥʘʤʠʢʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʦʜʠʥ ʠʟ 

ʥʝʦʙʭʦʜʠʤʳʭ ʵʪʘʧʦʚ ʩʦʟʜʘʥʠ ̫ʪʘʢʠʭ ʩʨʝʜʩʪʚ. 



ɽ.ʄ. ɻʨʘʤʫʟʦʚ, ʆ.ɸ. ʀʚʘʥʦʚʘ 
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ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʩʚʦʝʥʠʷ ʤʦʨʩʢʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ʙʫʨʦ-

ʚʳʝ ʧʣʘʪʬʦʨʤʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʪʝʨʤʠʥʘʣʳ, ʧʦʜʚʦʜʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ, ʠ ʜʨʫʛʠʝ 

ʩʦʦʨʫʞʝʥʠʷ) ʠʩʧʳʪʘʥʠʷ ʚ ʦʧʳʪʦʚʳʭ ʙʘʩʩʝʡʥʘʭ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʧʨʠ-

ʢʣʘʜʥʳʭ ʧʨʦʙʣʝʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʢʝʘʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʘʥʦ-

ʚʦʢ ʦʩʥʦʚʘʥʳ ʥʘ ʦʙʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʄʦʨʩʢʦʛʦ ʨʝʛʠʩʪʨʘ ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʥʳʭ 

ʉʅʀʇʘʭ [6ï8]. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʤʦʨʩʢʠʭ 

ʚʦʣʥ ʥʘ ʪʝʨʤʠʥʘʣʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʦʯʢʘʭ [9], ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʣʥʦ-

ʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʦʜʚʦʜʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʤʦʨʷ [10], ʠʟʫʯʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʚʫʯʠʭ ʫʩʪʘʥʦʚʦʢ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʫʧʦʛʨʫʞʥʳʭ ʧʣʘʪʬʦʨʤ [11ï

13]. ʇʨʠ ʨʘʩʯʝʪʘʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʛʣʫʙʦʢʦ-

ʚʦʜʥʦʡ ʟʦʥʳ ʏʝʨʥʦʛʦ ʤʦʨʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦ-

ʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʤʦʞʥʦʩʪʴ ʰʪʦʨʤʦʚʦʛʦ ʚʝʪʨʘ, ʩʢʦʨʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʜʦʩʪʠʛʘʝʪ 30 ʤ/ʩ, ʩ ʚʳʩʦʪʘʤʠ ʚʦʣʥ ʜʦ 13é14 ʤ (ʧʨʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 1 %). ʇʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʪʘʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 17é20 ʯ.  

ʂʨʦʤʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ ʥʘ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʧʣʘʪʬʦʨʤʳ ʦʢʘʟʳʚʘʪʁ ʚʦʟʜʝʡʩʪʚʠʝ 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʝ ʪʝʯʝʥʠʷ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʬʠʣʝʡ ʩʢʦʨʦʩʪʠ ʪʘʢʠʭ ʪʝʯʝʥʠʡ ʧʨʠ ʫʩʣʦ-

ʚʠʷʭ, ʢʦʛʜʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 20 ʤ/ʩ ʩʦʚʧʘʜʘʣʦ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩ-

ʥʦʚʥʦʛʦ ʯʝʨʥʦʤʦʨʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

1,5 ʤ/ʩ ʚ ʩʣʦʝ ʦʪ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʛʣʫʙʠʥʳ ʧʨʠʤʝʨʥʦ 50 ʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʜʦ 0,1 ʤ/ʩ ʥʘ ʛʣʫʙʠʥʘʭ 300é350 ʤ [10, 14ï16]. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʠʩʯʝʨʧʳʚʘʶʪ ʚʩʝ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʧʳʪʦʚʳʭ ʙʘʩʩʝʡʥʘʭ. ʉ ʫʩʣʦʞʥʝʥʠʝʤ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʚʦʟʨʘʩʪʘʶʪ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ ʯʘʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʝʝ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʦʜʭʦʜʦʚ 

ʚ ʩʦʟʜʘʥʠʠ ʪʘʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʧʳʪʦʚʳʭ ʙʘʩʩʝʡʥʘʭ 

ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʤʦʛʫʪ ʧʨʝʩʣʝʜʦʚʘʪʴ ʢʘʢ ʥʘʫʯʥʳʝ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʮʝʣʠ. ɿʘʜʘʯʘʤʠ ʥʘ-

ʫʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʳʝ ʫʨʘʚʥʝʥʠʷ ʢʘʯʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʣʠʰʴ ʦʧʳʪʥʳʤ ʧʫʪʝʤ (ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʚ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʚʦʜʳ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʪ.ʧ.); ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʥʦʚʳʭ ʛʠʧʦʪʝʟ, ʧʦʣʦʞʝʥʠʡ ʠ ʦʪʜʝʣʴʥʳʭ ʚʳʚʦʜʦʚ ʫʯʝʥʠʷ ʦ ʢʘʯʢʝ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʫʪʝʤ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʫʜʥʘ ʠʣʠ ʧʣʘʚʫʯʝʛʦ ʩʦʦʨʫ-

ʞʝʥʠʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʛʦ ʢʘʯʢʠ; ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʦʚʝʜʝʥʠʠ ʩʫʜʥʘ ʠʣʠ ʧʣʘʚʫ-

ʯʝʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʣʥʝʥʠʷ ï ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʢʘʯʢʝ, ʘʤʧʣʠʪʫʜʳ 

ʠ ʝʝ ʧʝʨʠʦʜʳ, ʟʘʣʠʚʘʥʠʝ ʧʘʣʫʙʳ ʚʦʜʦʡ ʠ ʪ. ʧ.; ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪ-

ʨʦʡʩʪʚ ʫʩʧʦʢʦʝʥʠʷ ʢʘʯʢʠ; ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʢʠ ʠ ʤʦʨʝʭʦʜʥʦʩʪʠ ʧʨʦʝʢʪʠ-

ʨʫʝʤʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʫʪʝʤ ʠʩʧʳʪʘʥʠʷ ʠʭ ʤʦʜʝʣʝʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʢʘʢ ʥʘ ʨʝʘʣʴʥʦʤ ʩʫʜʥʝ ʠʣʠ ʤʦʨʩʢʦʤ ʩʦʦʨʫʞʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʝʛʦ ʤʦʜʝʣʠ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩ-

ʩʝʡʥʝ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʘʯʢʦʡ ʨʝʘʣʴʥʦʛʦ ʩʫʜʥʘ ʠʣʠ ʤʦʨʩʢʦʛʦ ʩʦʦʨʫʞʝ-

ʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʦʚʝʜʝ-

ʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʝʛʦ ʥʘʛʨʫʟʢʠ ʠ ʩʦʩʪʦʷʥʠʠ ʧʦʛʦʜʳ. 

ʆʜʥʘʢʦ ʪʘʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʧʦʜʭʦʜʷʱʝʡ ʧʦʛʦʜʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝ-

ʙʘʥʠʡ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚʝʩʴʤʘ ʪʨʫʜʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʫʞʥʦʝ ʜʣʷ ʥʘʙʣʶʜʝ-

ʥʠʡ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʚ ʩʣʫʯʘʝ ʥʝʫʜʘʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʚʩʝʛʜʘ 

ʫʜʘʝʪʩʷ ʝʛʦ ʧʦʚʪʦʨʠʪʴ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ɺʩʝ ʵʪʠ ʥʝʫʜʦʙʩʪʚʘ ʥʝ ʠʤʝʶʪ ʤʝʩʪʘ ʧʨʠ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʫʜʦʚ ʠ ʤʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʀʩʧʳʪʘʥʠʷ ʢʘʯʢʠ ʜʠʥʘʤʠʯʝʩʢʠ ʠ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠ ʧʦʜʦʙʥʳʭ ʤʦʜʝʣʝʡ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʥʘ-

ʛʨʫʟʢʠ ʠ ʟʘʨʘʥʝʝ ʥʘʟʥʘʯʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʚʦʣʥʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʪʦʨ rʤʦʛʫʪ ʣʝʛʢʦ 

ʠʟʤʝʥʷʪʴ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʝʡ, ʚʦʟʤʦʞʥʦ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ 

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʆʜʥʘʢʦ ʟʘʢʦʥʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʷʟʳʚʘʶʪ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. ɺ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʦ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʤʝʣʢʦʤ ʤʘʩʰʪʘʙʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʪʦʤʫ, 

ʯʪʦ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʦʧʳʪʥʦʛʦ ʦʙ-

ʨʘʟʮʘ: ʬʦʨʤʫ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʜʝʣʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʣʘ ʧʦʣʥʦʤʘʩʰʪʘʙʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʫʩ-

ʣʦʚʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ, ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ. ʊʦʣʴʢʦ ʪʦʛʜʘ 

ʜʘʥʥʳʝ ʪʝʩʪʦʚʦʡ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʳ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʠʩʢʘʞʝʥʠʡ. 

ʄʦʜʝʣʴʥʳʡ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʤʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ 

ʩʝʙʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ, ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʘʧʧʘʨʘʪʫʨʫ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʟʘʧʠʩʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʪ ʢ ʙʦʣʴʰʠʤ ʟʘʪʨʘʪʘʤ ʪʨʫʜʘ ʠ ʚʨʝʤʝ-

ʥʠ. ʇʦʵʪʦʤʫ ʠʭ, ʧʦ-ʚʦʟʤʦʞʥʦʩʪʠ, ʟʘʤʝʥʷʶʪ ʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʳ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦ-

ʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʫʩʣʦʚʠʷʤʠ ʠ ʩʨʝʜʦʡ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠʩʩʣʝ-

ʜʦʚʘʥʠʶ ʚʦʣʥʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ ʧʝʨʝʤʝʱʝʥʠʷ ʧʣʘʚʫʯʝʛʦ ʦʙʲʝʢʪʘ ʚ ʤʦʨʩʢʦʡ ʩʨʝʜʝ 

[17ï19].  

ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʣʥʦʚʳʭ ʙʘʩʩʝʡʥʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʩʠʩʪʝʤ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ [20]. ɺ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʭ ʚʦʣʥʦʚʳʭ ʙʘʩʩʝʡʥʦʚ ʜʣʠʥʦʡ 100 ʠ ʙʦʣʝʝ 

ʤʝʪʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʚʦʣʥʦʛʨʘʬʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ 

ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʙʦʨʳ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʦʯʥʦʩʪʴ ʠʟ-

ʤʝʨʝʥʠʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 2é3 % [21, 22]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʚʦʣʥʦʚʳʭ ʙʘʩʩʝʡʥʦʚ ʠʤʝʶʪʩʷ ʚ ʉʐɸ. ʊʘʢ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʅʴʶ-ʁʦʨʢʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʣʥʦʚʦʡ ʙʘʩʩʝʡʥ ʜʠʥʦʡ 11 ʤ, ʰʠʨʠʥʦʡ 2 ʤ ʠ ʛʣʫʙʠʥʦʡ 0,9 ʤ, ʦʩʥʘʱʝʥ-

ʥʳʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʛʝʥʝʨʘʮʠʠ ʚʦʣʥ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʛʜʝ ʜʣʷ ʠʟ-

ʤʝʨʝʥʠʷ ʚʦʣʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʤʝʥʷʶʪ ʦʧʪʠʯʝʩʢʠʡ ʚʦʣʥʦʛʨʘʬ ʥʘ ʦʩʥʦʚʝ ʜʦʧʣʝ-

ʨʦʚʩʢʦʛʦ ʵʬʬʝʢʪʘ. ɺ ʧʨʠʙʦʨʘʭ ʪʘʢʦʛʦ ʪʠʧʘ ʥʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʜʘʪʯʠʢʘ ʩ 

ʚʦʜʥʦʡ ʩʨʝʜʦʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʦʪʥʦ-

ʩʠʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʫʪʥʦʩʪʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʧʦʢʘʟʘʥʠʷ. 

ʊʘʢʞʝ ʠʟʚʝʩʪʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʣʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ: ʝʤʢʦʩʪʥʳʝ, ʧʦʧʣʘʚʢʦʚʳʝ, 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ, ʩʪʨʫʥʥʳʝ ʠ ʜʨʫʛʠʝ. ʕʪʠ ʧʨʠʙʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʠʥʳ ʦʧʳʪʦʚʳʭ ʙʘʩʩʝʡʥʦʚ ʚ ʥʠʭ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʞʥʘʷ 

ʩʠʩʪʝʤʘ ʧʨʷʤʳʭ ʠ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ [23].  

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʟʘʜʘʯ ʠ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʟʘʜʘʯʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʚʦʜʠʪʩʷ ʢ 

ʬʠʢʩʘʮʠʠ ʜʚʠʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʜʝʣʠ ʧʨʠ ʢʘʯʢʝ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʪʦʛʦ 

ʜʚʠʞʝʥʠʷ ï ʘʤʧʣʠʪʫʜ, ʧʝʨʠʦʜʦʚ, ʫʩʢʦʨʝʥʠʡ ʠ ʪ. ʧ. ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʬʠʢʩʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʩʧʝʮʠʘʣʴʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʧʨʦʠʟʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʨʝʥʠʷ. ɺʦʧʨʦʩʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝ-

ʙʘʥʠʡ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʣʠʷʥʠʶ ʬʦʨʤʳ ʩʫʜʥʘ ʥʘ ʧʘʨʘʤʝʪʨʳ ʛʝʥʝʨʠʨʦʚʘʥʥʳʭ 

ʚʦʣʥ ʦʩʚʝʱʝʥʳ ʚ ʨʘʙʦʪʘʭ [18, 24, 25].  



ɽ.ʄ. ɻʨʘʤʫʟʦʚ, ʆ.ɸ. ʀʚʘʥʦʚʘ 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʮʠʬ-

ʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦʜ-

ʚʠʞʥʳʭ ʦʢʝʘʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʭ ʫʛʣʦʚʳʭ ʠ ʧʦ-

ʩʪʫʧʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ ʩʫʜʦʚ, ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʧʣʘʚʫʯʠʭ ʧʣʘʪʬʦʨʤ ʠ ʪʝʨʤʠʥʘʣʦʚ ʠ 

ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʩʦ ʩʣʦʞʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʜʚʠʞʝʥʠʷ. ʋʢʘʟʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʠʟʤʝʨʠʪʝʣʴ-

ʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩʦʟʜʘʥ ʜʣʷ ʫʩʣʦʚʠʡ ʦʧʳʪʦʚʦʛʦ ʙʘʩʩʝʡʥʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʵʢʩ-

ʧʝʨʠʤʝʥʪʳ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ çʆʢʝʘʥʦʪʝʭʥʠʢʘ ʠ ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʝè ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ʄʦʨʩʢʠʤ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʚ 

ʉʝʚʘʩʪʦʧʦʣʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥʦʚʳʭ 

ʚʦʟʤʫʱʝʥʠʡ ʚ ʙʘʩʩʝʡʥʝ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʠʪ ʜʚʘ ʚʦʣʥʦʛʨʘʬʘ, ʨʘʟʤʝʱʝʥʥʳʝ 

ʚʜʦʣʴ ʦʩʠ ʚʦʣʥʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʥʘ ʟʘʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʘʚʪʦʥʦʤʥʳʡ 

ʠʟʤʝʨʠʪʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʀʇʂ) ʠʩʩʣʝʜʫʝʤʦʡ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʧʣʘʚʫʯʝʛʦ ʦʙʲʝʢʪʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʚʦʣʥʦʛʨʘʬʦʚ ʧʨʠʤʝʥʝʥʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ, ʚʳʭʦʜʥʦʡ ʩʠʛ-

ʥʘʣ ʢʦʪʦʨʳʭ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʨʘʟʥʦʩʪʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ 

ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʛʣʫʙʠʥʝ. ʕʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʧʨʠʙʦʨʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʟʤʝʨʠʪʝʣʝʡ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥ. ɺ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦʣʥʦʛʨʘʬʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ ʬʠʨʤʳ çMotorolaè ʪʠʧʘ 

MPX2010DP ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ 10 ʢʇʘ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 2,5 ʤɺ/ʢʇʘ. 

ʇʨʷʤʳʝ ʚʭʦʜʳ ʵʪʠʭ ʜʘʪʯʠʢʦʚ ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ ʞʝʩʪʢʠʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʪʨʫʙʢʘʤ ʜʣʠ-

ʥʦʡ 1 ʤ. ɺʳʭʦʜʳ ʜʘʪʯʠʢʦʚ ʧʦʜʢʣʶʯʝʥʳ ʢ ʢʦʤʤʫʪʘʪʦʨʫ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘ-

ʟʦʚʘʪʝʣʷ ʯʝʨʝʟ ʦʧʝʨʘʮʠʦʥʥʳʝ ʫʩʠʣʠʪʝʣʠ ʪʠʧʘ INAï116P ʠ ʜʘʣʝʝ ʢ ʧʦʨʪʫ ʧʝʨʩʦʥʘʣʴʥʦ-

ʛʦ ʢʦʤʧʴʶʪʝʨʘ ï ʯʝʨʝʟ ʬʦʨʤʠʨʦʚʘʪʝʣʴ RS 232. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜ ʜʘʪʯʠʢʘ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʨʷʤʳʝ ʚʭʦʜʳ ʜʘʪʯʠʢʦʚ ʧʦʜʩʦʝʜʠʥʝʥʳ ʢ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʤ ʪʨʫʙʢʘʤ, ʢʦʥʮʳ ʢʦʪʦʨʳʭ ʦʧʫʩʢʘʶʪʩʷ ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ ʠ ʚʦʩʧʨʠʥʠʤʘʶʪ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʠ ʚʦʣʥʦʚʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ. ɺʦʣʥʦʛʨʘʬʳ ʪʘʢʦʛʦ ʪʠʧʘ ʩʦʟʜʘʥʳ ʚ 

ʄʦʨʩʢʦʤ ʛʠʜʨʦʬʠʟʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʜ.ʪ.ʥ. ɻʨʝʢʦʚʳʤ ʅ.ɸ. ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʠʟʤʝʨʠʪʝʣʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ. ʌʘʟʦʚʳʡ ʩʜʚʠʛ ʤʝʞʜʫ ʧʦʢʘʟʘʥʠʷʤʠ 

ʵʪʠʭ ʜʘʪʯʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʥʫ ʢʘʞʫʱʝʡʩʷ ʚʦʣʥʳ ʠ ʧʘʨʘʤʝʪʨʳ ʧʨʷʤʦʡ ʠ 

ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥ. ʀʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʜʘʚ-

ʣʝʥʠʷ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʚʦʣʥʦʧʨʦʜʫʢʪʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʤʝʨʝʥʠʝ 

ʚʦʣʥʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʠʧ 

ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʛʣʫʙʦʢʦʚʦʜʥʦʡ 

ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ TLP ʠ SPAR. ʍʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ ʜʠʘʤʝʪʨʘ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʧʣʘʪ-

ʬʦʨʤ SPAR ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 30é40 ʤ, ʨʘʟʤʝʨʳ ʧʣʘʪʬʦʨʤ ʪʠʧʘ TLP ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 100é150 ʤ. ʏʠʩʣʝʥʥʳʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʦʚʝʨʭʥʦ-

ʩʪʥʳʭ ʚʦʣʥ ʠ ʪʝʯʝʥʠʡ ʚʦ ʚʨʝʤʷ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʰʪʦʨʤʘ 10ï11 ʥʦʷʙʨʷ 2007 ʛ. [15]. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ ʚʳʩʦʪʘ ʚʦʣʥʳ 3 % ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʦʩʪʠʛʘʣʘ 10 ʤ, ʝʝ 

ʧʝʨʠʦʜ ʨʘʚʝʥ 9 ʩʝʢʫʥʜ, ʘ ʜʣʠʥʘ ï 100 ʤ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʯʠʩʣʘ ʌʨʫʜʘ 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,0171é0,0209. ʇʨʠʨʘʚʥʠʚʘʷ ʵʪʠ ʚʝʣʠʯʠʥʳ ʢ ʯʠʩʣʘʤ ʌʨʫʜʘ 

ʜʣʷ ʦʧʳʪʦʚʦʛʦ ʙʘʩʩʝʡʥʘ, ʥʘʭʦʜʠʤ: 
gL

,
,

0390
01710 = , L = 0,36 ʤ; 

gL

,
,

0390
02090 = , 

L = 0,53 ʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʝʨ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʠʧʘ TLP ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʧʨʝ-

ʜʝʣʘʭ ʦʪ 0,36 ʜʦ 0,53 ʤ. ɼʣʷ ʪʝʭ ʞʝ ʫʩʣʦʚʠʡ ʦʧʨʝʜʝʣʝʥ ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ ʜʠʘʤʝʪʨʘ 

ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ SPAR, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 0,1 ʤ. 

ɼʨʫʛʠʝ ʨʘʟʤʝʨʝʥʠʷ ʤʦʜʝʣʝʡ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʧʣʘʪʬʦʨʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʡ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ [26]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪʬʦʨʤʳ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʰʪʦʨʤʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 25 

ʘʤʧʣʠʪʫʜʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʫʛʣʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪʬʦʨʤʳ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʟʘʛʣʫʙʣʝ-

ʥʠʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʢʦʣʦʥʥ (ʨʘʮʠʦʥʘʣʴʥʫʶ ʦʩʘʜʢʫ ʧʣʘʪʬʦʨʤʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ).  

ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʚʭʦʜʷʪ: ʦʧʳʪʦʚʳʡ ʙʘʩʩʝʡʥ ʩ ʚʦʣʥʦʧʨʦʜʫʢʪʦʨʦʤ, 

ʚʦʣʥʦʛʘʩʠʪʝʣʝʤ, ʚʦʣʥʦʛʨʘʬʘʤʠ, ʠʩʧʳʪʳʚʘʝʤʘʷ ʤʦʜʝʣʴ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ ʛʣʫ-

ʙʦʢʦʚʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ TLP, SPAR); ʥʘ ʤʦʜʝʣʴ ʫʩʪʘʥʦʚʣʝʥ ʙʣʦʢ, ʚʢʣʶʯʘʶʱʠʡ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʘʢʩʝʣʝʨʦʤʝʪʨ ʠ ʛʠʨʦʩʢʦʧ, ʦʩʠ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʶʪ ʩ ʧʨʦʜʦʣʴʥʦʡ, 

ʧʦʧʝʨʝʯʥʦʡ ʠ ʫʩʣʦʚʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʷʤʠ ʤʦʜʝʣʠ [27]. ɼʚʘ ʚʦʣʥʦʛʨʘʬʘ ʦʩʥʘʱʝʥʳ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʜʘʪʯʠʢʘʤʠ, ʠʟʤʝʨʷʶʱʠʭ ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʷ ʤʝʞʜʫ ʛʣʫʙʠ-

ʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʝʤʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʧʝʨʚʦʛʦ 
1H  ʠ ʚʪʦʨʦʛʦ 

2H  ʚʦʣʥʦʛʨʘʬʦʚ ʠ ʘʪʤʦ-

ʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʜʘʪʯʠʢʦʚ ʠ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʩʚʷ-

ʟʠ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʢʦʪʦʨʦʝ ʧʦʜʢʣʶʯʝʥʦ ʢ ʧʝʨʚʦʤʫ 

ʚʭʦʜʫ ʢʦʤʧʴʶʪʝʨʘ, ʘ ʢ ʝʛʦ ʚʪʦʨʦʤʫ ʚʭʦʜʫ ʧʦʜʢʣʶʯʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʭ-

ʢʦʤʧʦʥʝʥʪʥʳʤ ʘʢʩʝʣʝʨʦʤʝʪʨʦʤ ʠ ʛʠʨʦʩʢʦʧʦʤ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʦʙʲʝ-

ʜʠʥʝʥʦ ʚ ʦʜʥʦʤ ʙʣʦʢʝ. ʎʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦʜʚʠʞ-

ʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʙʣʦʢ ʩ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʤ ʘʢʩʝʣʝʨʦʤʝʪʨʦʤ ʠ ʛʠʨʦ-

ʩʢʦʧʦʤ, ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1.  

 

 

ʈʠʩ. 1. ʎʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ  

ʢʦʣʝʙʘʥʠʡ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ 

ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʚʚʝʜʝʥ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʡ ʤʘʷʪʥʠʢ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʥʝʤ ʙʣʦʢʘ 3-ʭ ʢʦʤʧʦʥʝʥʪʥʳʭ ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ ʠ ʛʠʨʦʩʢʦʧʦʚ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʘʷ ʠʟ ʦʩʝʡ ʙʣʦʢʘ ʩʦʚʧʘʜʘʣʘ ʩ ʧʣʦʩʢʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʤʘʷʪ-

ʥʠʢʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʝ ʧʦʚʝʨʢʠ ʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʫʶ ʚʝʨʠʬʠʢʘʮʠʶ 

ʫʢʘʟʘʥʥʳʭ ʠʟʤʝʨʠʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʤʘʷʪʥʠʢʘ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʛʫʣʷʨʥʳʭ ʧʦʚʝʨʦʢ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʛʨʘʜʫʠʨʦʚʦʢ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ ʠ ʛʠʨʦʩʢʦʧʦʚ. ʆʧʠʩʘʥʠʝ ʨʘʙʦʪʳ 

ʢʦʤʧʣʝʢʩʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʝʛʦ ʩʦʩʪʘʚ ʠʟʣʦʞʝʥʳ ʚ [26]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʣʥʦʚʦʡ ʜʠʥʘʤʠʢʠ ʧʣʘʪʬʦʨʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʙʩʪ-

ʚʝʥʥʳʝ ʧʝʨʠʦʜʳ ʠʭ ʢʦʣʝʙʘʥʠʡ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʫʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʜʝʣʠ ʧʣʘʪʬʦʨʤʳ ʥʘ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ. ʆʪʜʝʣʴʥʦ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʧʝʨʠʦʜʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦ ʢʨʝʥʫ ʠ ʧʦ ʚʝʨʪʠʢʘʣʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʧʦʢʘʟʘʥʠʷ ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ, ʦʩʠ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʣʠ ʩ ʧʨʦʜʦʣʴʥʦʡ ʦʩʴʶ ʧʣʘʪʬʦʨ-

ʤʳ (Ox) ʠ ʩ ʫʩʣʦʚʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ (Oy).  

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʩʧʝʢʪʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2 ʠ ʨʠʩ. 3 ʄʘʢ-

ʩʠʤʫʤʳ ʩʧʝʢʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʨʠʦʜʘʤ ʢʦʣʝʙʘʥʠʡ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʣʘʪʬʦʨʤʳ 
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TLP, ʨʘʚʥʳʤ 1,2 ʩ, ʧʨʠ ʵʪʦʤ ʧʝʨʠʦʜʳ ʜʣʷ ʫʛʣʦʚʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʜʝʣʠ 

ʧʣʘʪʬʦʨʤʳ ʩʦʚʧʘʜʘʶʪ.  
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ʈʠʩ. 3. ʉʧʝʢʪʨʳ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪʬʦʨʤʳ 

ʇʘʨʘʤʝʪʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʛʣʫ-

ʙʦʢʦʚʦʜʥʳʭ ʧʣʘʪʬʦʨʤ ʪʠʧʘ SPAR ʠ TLP ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ ʚʦʣʥʦʧʨʦʜʫʢʪʦʨʘ ʠ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ TLP ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ. ʅʠʞʝ ʥʘ 

ʨʠʩ. 4 ʠ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʝʢʪʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʤʦʜʝʣʠ 

TLP ʧʨʠ ʟʘʛʣʫʙʣʝʥʠʷʭ 346, 326, 306 ʠ 286 ʤʤ. ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʥʘʪʫʨʥʳʝ ʨʘʟʤʝʨʳ 

ʧʣʘʪʬʦʨʤʳ ʵʪʠ ʦʩʘʜʢʠ ʨʘʚʥʳ 86, 81, 76 ʠ 71 ʤ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʨʝʞʠʤʝ 

ʚʦʣʥʦʧʨʦʜʫʢʪʦʨʘ 90 %; ʧʨʠ ʵʪʦʤ, ʧʝʨʠʦʜ ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ ï 0,61 ʩ, ʜʣʠʥʘ ʚʦʣʥʳ 

ï 0,58 ʤ, ʚʳʩʦʪʘ ʚʦʣʥʳ ï 2 ʩʤ. ʇʨʦʜʦʣʴʥʘʷ ʦʩʴ ʧʣʘʪʬʦʨʤʳ ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʥʦʚʥʳʤ ʥʘ-

ʧʨʘʚʣʝʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ. ʇʣʘʪʬʦʨʤʘ ʫʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʪʦʯʢʝ ʧʨʠ ʧʦʤʦʱʠ 

ʯʝʪʳʨʝʭ ʷʢʦʨʝʡ. 

 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʈʠʩ. 5. ʉʧʝʢʪʨʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʤʦʜʝʣʠ TLP ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʦʩʘʜʢʝ 

ʅʘ ʩʧʝʢʪʨʘʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʠʣʩʷ ʵʬʬʝʢʪ ʫʤʝʥʴʰʝʥʠʷ 

ʧʠʢʘ ʩʧʝʢʪʨʘ ʥʘ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ (0,6 ʩ) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʩʘʜʢʠ ʧʣʘʪʬʦʨ-

ʤʳ. ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʝ ʧʦ ʚʝʣʠʯʠʥʝ ʫʩʢʦʨʝʥʠʷ ʥʘ ʫʜʚʦʝʥʥʦʤ ʧʝʨʠʦʜʝ ʦʙʫʩʣʦʚʣʝ-

ʥʳ, ʚʝʨʦʷʪʥʦ, ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʣʘʪʬʦʨʤʳ ï ʚʦʜʥʘʷ ʩʨʝʜʘ 

ʩ ʫʯʝʪʦʤ ʤʘʩʩʳ ʤʦʜʝʣʠ ʠ ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʤʘʩʩʳ ʚʦʜʳ. ʉʧʝʢʪʨʳ ʵʪʠʭ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʩʧʝʢʪʨʦʚ ʫʩʢʦʨʝʥʠʡ ʥʘ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʝ (ʟʘ ʠʩʢʣʶ-

ʊ, ʩ 

f, ɻʮ 

ʊ, ʩ 

 

f, ɻʮ 
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ʯʝʥʠʝʤ ʦʩʘʜʢʠ 71 ʤ). ʅʦ ʜʘʞʝ ʠ ʧʨʠ ʵʪʦʡ ʦʩʘʜʢʝ ʘʤʧʣʠʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝ-

ʥʠʡ ʵʪʠʭ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʙʫʜʝʪ ʤʝʥʴʰʝ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʘʥʘʣʦʛʠʯʥʦʡ ʚʝʣʠ-

ʯʠʥʳ ʥʘ ʧʝʨʠʦʜʝ 0,6 ʩ, ʪ.ʝ. ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʧʨʠʤʝʨʥʦ 10 % ʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʥʘ ʦʩʥʦʚʥʦʤ ʧʝʨʠʦʜʝ ʢʦʣʝʙʘʥʠʡ.  

ʅʘ ʩʧʝʢʪʨʘʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʵʬʬʝʢʪ ʫʤʝʥʴʰʝʥʠʷ ʫʩʢʦʨʝʥʠʡ ʧʨʠ ʫʚʝʣʠ-

ʯʝʥʠʠ ʦʩʘʜʢʠ ʧʣʘʪʬʦʨʤʳ ʧʨʦʷʚʠʣʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʧʝʨʠʦʜʝ 1,2 ʩ. ʅʘ ʦʩʥʦʚʥʦʤ 

ʧʝʨʠʦʜʝ ʚʦʟʤʫʱʝʥʠʡ ʵʪʦʪ ʵʬʬʝʢʪ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʪʯʝʪʣʠʚʦ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʟʘʤʝʪʥʦ ʧʨʦʷʚʠʣʠʩʴ ʢʦʣʝʙʘʥʠʷ ʥʘ ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʯʘʩʪʦʪʘʭ ʩ ʫʜʚʦʝʥʥʦʡ, ʫʪ-

ʨʦʝʥʥʦʡ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʯʘʩʪʦʪʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʳ ʚʦʣʥʦʚʳʭ ʚʦʟ-

ʤʫʱʝʥʠʡ.  

ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʳ SPAR ʙʳʣʘ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʘ ʩʪʘ-

ʙʠʣʠʟʘʮʠʠ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʦʩʘʜʢʝ ʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʚʦʣʥʦ-

ʧʨʦʜʫʢʪʦʨʘ. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʣʘʪʬʦʨʤʳ TLP, ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʠʟʣʦʞʝʥʳ ʚʳʰʝ. ʇʣʘʪʬʦʨʤʘ ʫʜʝʨʞʠ-

ʚʘʣʘʩʴ ʚ ʪʦʯʢʝ ʧʨʠ ʧʦʤʦʱʠ ʯʝʪʳʨʝʭ ʷʢʦʨʝʡ, ʢʨʝʧʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʦʩʴ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʧʨʠ ʩʠʩʪʝʤʝ ʫʜʝʨʞʘʥʠʷ ʧʣʘʪʬʦʨʤʳ ʠʟ ʚʦʩʴʤʠ ʷʢʦʨʝʡ. 

ɺʳʧʦʣʥʝʥ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘ-

ʥʠʡ ʧʣʘʪʬʦʨʤ ʦʪ ʚʝʣʠʯʠʥʳ ʦʩʘʜʢʠ ʠ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʷʢʦʨʝʡ ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ SPAR.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʬʬʝʢʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪʬʦʨʤʳ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʩʘʜʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʪʯʝʪʣʠʚʦ. ʕʪʦʪ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ 

ʜʣʷ ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ TLP ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʝʝ ʧʝʨʠʦʜʘ, ʭʦʪʷ ʚ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʘʤʧʣʠʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɼʣʷ ʧʣʘʪ-

ʬʦʨʤʳ ʪʠʧʘ SPAR ʵʬʬʝʢʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʣʝʙʘʥʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʠʩʣʘ 

ʷʢʦʨʝʡ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʤʦʜʝʣʴ ʚ ʪʦʯʢʝ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʷʢʦʨʝʡ ʥʝʩʫ-

ʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʘʤʧʣʠʪʫʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʜʝʣʠ 

ʧʣʘʪʬʦʨʤʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʜʝʣʝʡ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʧʣʘʪʬʦʨʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʤʦʞʥʳʭ ʧʦʩʪʫ-

ʧʘʪʝʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʨʝʘʣʴʥʳʭ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʧʣʘʪʬʦʨʤ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʢ ʬʦʨʤʝ ʙʝʟʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʘ 

)(Fr,/ 0 ji dfVV = , ʛʜʝ iV ï ʘʤʧʣʠʪʫʜʘ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦ-

ʛʦ ʢʦʣʝʙʘʥʠʷ ʧʣʘʪʬʦʨʤʳ, ww THV /0 p= ï ʘʤʧʣʠʪʫʜʘ ʚʦʣʥʦʚʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʤ/c (
wH ï ʚʳʩʦʪʘ ʚʦʣʥʳ 3 % ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʤ, wT ï ʧʝʨʠʦʜ ʚʦʣʥʳ, ʩ), 

Frï ʯʠʩʣʦ ʌʨʫʜʘ, jd ï ʦʩʘʜʢʘ ʧʣʘʪʬʦʨʤʳ. ʀʟ ʩʦʦʙʨʘʞʝʥʠʡ ʧʦʜʦʙʠʷ ʧʨʠʥʷʪʦ, ʯʪʦ ʵʪʠ 

ʙʝʟʨʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʫʩʣʦʚʠʡ ʦʧʳʪʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʥʘʪʫʨ-

ʥʳʭ ʫʩʣʦʚʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʩʣʝʜʫʶ-

ʱʠʤ ʩʦʦʪʥʦʰʝʥʠʷʤ [28]: 

2210122 W,H
w

-Ö= , W,T
w

520= ,  (1) 

ʛʜʝ Wï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩ.  

ɼʣʠʥʘ ʚʦʣʥʳ l, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʜʠʩʧʝʨʩʠʦʥʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʜʣʷ çʛʣʫʙʦʢʦʡ 
ʚʦʜʳè, ʪ.ʝ. l>>h : 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʛʜʝ 81,9=g  ʤ/ʩ
2
 ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ.  

ʇʨʠ ʨʘʩʯʝʪʘʭ ʯʠʩʝʣ ʌʨʫʜʘ ʜʣʷ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʢʦʨʦʩʪʴ ʚʦʣʥʦ-

ʚʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʩʨʝʜʥʝʥʥʘʷ ʧʦ ʧʦʣʦʚʠʥʝ ʜʣʠʥʳ ʚʦʣʥʳ l5,0=ph , ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ 

ñ --=-=
ph

p

pp

c
khexp

kh

U
dzkzexp

h

U
U

0

00 )](1[)(   (3) 

ʅʘ ʨʠʩ. 6 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝ-

ʙʘʥʠʡ ʧʣʘʪʬʦʨʤʳ SPAR ʦʪ ʯʠʩʝʣ ʌʨʫʜʘ ʜʣʷ ʯʝʪʳʨʝʭ ʷʢʦʨʝʡ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ ʜʣʷ 

ʚʦʩʴʤʠ ʷʢʦʨʝʡ ʩʠʩʪʝʤʳ ʫʜʝʨʞʘʥʠʷ (ʧʨʝʨʳʚʠʩʪʘʷ ʣʠʥʠʷ). ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʘ 

ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʢʝʪʘ ʧʣʘʪʬʦʨʤʳ ʚ ʚʦʣʥʦʚʦʤ ʙʘʩʩʝʡʥʝ.  

 

0.015 0.016 0.017 0.018

0.4

0.6

0.8

Fr

VY/V0

VY/V0 (4)

VY/V0 (8)

 

ʈʠʩ. 6. ɿʘʚʠʩʠʤʦʩʪʴ (Fr)fV/V
y

=
0

 ʜʣʷ ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ SPAR 

ɼʣʷ ʧʝʨʝʩʯʝʪʘ ʫʢʘʟʘʥʥʳʭ ʙʝʟʨʘʟʤʝʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ, ʚʳ-

ʯʠʩʣʷʶʪʩʷ ʯʠʩʣʘ ʌʨʫʜʘ ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʦʪ 10 ʜʦ 30 ʤ/ʩ. ɼʣʷ ʟʘʜʘʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ, ʪ.ʝ. ʚʝʣʠʯʠʥʳ 

l,, ww TH . ʉʨʝʜʥʷʷ ʚʦʣʥʦʚʘʷ ʩʢʦʨʦʩʪʴ cV  ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ (3).  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ,  

W, ʤ/ʩ 

ɺʳʩʦʪʘ ʚʦʣʥʳ 3% 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, 

H, ʤ 

ɼʣʠʥʘ ʚʦʣʥʳ, 

l, ʤ 

ʇʝʨʠʦʜ 

ʚʦʣʥʳ,  

Tw, ʩ 

ʉʨʝʜʥʷʷ 

ʚʦʣʥʦʚʘʷ ʩʢʦʨʦʩʪʴ, 

Vc, ʤ/ʩ 

10 2,12 42,24 5,2 0,39 

15 4,77 95,00 7,8 0,59 

20 8,48 168,96 10,4 0,78 

25 13,25 264,00 13,0 1,00 

30 19,08 380,15 15,6 1,17 

 



ɽ.ʄ. ɻʨʘʤʫʟʦʚ, ʆ.ɸ. ʀʚʘʥʦʚʘ 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ» 

 30 

ʊʘʢ ʢʘʢ ʨʘʟʤʝʨ SPAR ʧʣʘʪʬʦʨʤʳ ʠʟʚʝʩʪʝʥ, ʪʦ: 

gd

V
Fr c

y
= ; 

gD

V
Fr c

x
= ,  (4) 

ʛʜʝ d ï ʦʩʘʜʢʘ, ʤ;  

Dï ʜʠʘʤʝʪʨ, ʤ. 

 

ɺ ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ, ʯʠʩʣʦ ʌʨʫʜʘ ʜʣʷ ʤʦʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʠ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʩʦʚʧʘʜʘʝʪ ʜʣʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʨʘʚʥʦʡ 17,04 ʤ/ʩ ʠ ʨʘʚʥʦ 

0,016. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʘʤ 420
0

,V/V
y

=  ʜʣʷ ʯʝʪʳʨʝʭ ʷʢʦʨʝʡ ʠ 

530
0

,V/V
y

=  ʜʣʷ ʚʦʩʴʤʠ ʷʢʦʨʝʡ. ʊʘʢ ʢʘʢ ʧʨʠ ʫʢʘʟʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 

182
0

,V =  ʤ/ʩ, ʪʦ ʘʤʧʣʠʪʫʜʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 92,0=yV  ʤ/ʩ ʜʣʷ ʯʝʪʳʨʝʭ ʷʢʦ-

ʨʝʡ ʠ 1,16 ʤ/ʩ ʜʣʷ ʚʦʩʴʤʠ ʷʢʦʨʝʡ. ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ 

p= 2/TVA
wyy

, ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,3 ʠ 1,64 ʤ ʧʨʠ ʚʳʩʦʪʝ 

ʚʦʣʥʳ 6,6 ʤ.  

ʇʨʠ ʧʝʨʝʩʯʝʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʜʝʣʝʡ ʥʘ ʨʝʘʣʴʥʳʝ ʫʩʣʦ-

ʚʠʷ ʘʤʧʣʠʪʫʜʘ xV  ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪʬʦʨʤʳ ʨʘʚʥʘ: 

mod

wmodx

x
V

VV
V

0

0
Ö

= ,  (5) 

ʛʜʝ modxV ī ʘʤʧʣʠʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʤʦʜʝʣʠ, ʤ/ʩ; 

xwV0 ī ʘʤʧʣʠʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʚʦʣʥʦʚʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʤ/ʩ; 

mod0V ī ʘʤʧʣʠʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʚʦʣʥʦʚʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʳʪʦʚʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʤ/ʩ. 

 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ xA  ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʥʘʪʫʨʥʳʭ 

ʫʩʣʦʚʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

p= 2/TVA
wxx

,  (6) 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʧʣʘʪ-

ʬʦʨʤʳ ʪʠʧʘ SPAR ʦʪ ʦʩʘʜʢʠ )d(fAx =  ʜʣʷ ʯʝʪʳʨʝʭ ʠ ʚʦʩʴʤʠ ʷʢʦʨʝʡ.  

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʦʚ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʣʘʪʬʦʨʤʳ 

TLP. ʇʣʘʪʬʦʨʤʘ ʫʜʝʨʞʠʚʘʣʘʩʴ ʚ ʪʦʯʢʝ ʧʨʠ ʧʦʤʦʱʠ ʯʝʪʳʨʝʭ ʷʢʦʨʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ TLP ʦʪ ʯʠʩʣʘ Fr . ʏʠʩʣʦ ʌʨʫʜʘ ʜʣʷ ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ TLP ʦʧʨʝʜʝʣʷ-

ʣʦʩʴ, ʘʥʘʣʦʛʠʯʥʦ ʧʣʘʪʬʦʨʤʝ SPAR ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ. ɼʣʷ ʧʦʩʪʫʧʘʪʝʣʴ-

ʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪʬʦʨʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʣʠʥʫ ʧʦʥʪʦʥʦʚ L: 

gL

V
Fr c

x
= ,  (7) 

ʉʦʦʪʥʦʰʝʥʠʝ 1520
0

,V/V
y

=  ʜʣʷ ʧʣʘʪʬʦʨʤʳ TLP ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ ʌʨʫʜʘ 

0,0231. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʤʧʣʠʪʫʜʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 33,0=yV  ʤ/ʩ. ɺ ʧʝʨʝʩʯʝ-

ʪʝ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 47,0=yA  ʤ. ʇʦʣʫʯʝʥʳ ʟʘʚʠ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 31 

ʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜʳ ʩʢʦʨʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʜʝʣʠ TLP ʦʪ ʦʩʘʜʢʠ ʜʣʷ 

ʥʘʪʫʨʥʦʡ ʧʣʘʪʬʦʨʤʳ.  

ʇʦʣʫʯʝʥʘ ʦʮʝʥʢʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪʬʦʨʤ ʪʠʧʘ SPAR ʨʘʚʥʘʷ ʚ ʩʨʝʜʥʝʤ 

1,5 ʤ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʣʘʪʬʦʨʤʫ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʚʳʩʦʪʦʡ 6,6 ʤ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦ-

ʜʦʙʠʷ ʯʠʩʝʣ ʌʨʫʜʘ ʜʣʷ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 4,2 ʨʘʟʘ.  

ɼʣʷ ʧʣʘʪʬʦʨʤ ʪʠʧʘ TLP ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 0,47 ʤ ʧʨʠ ʚʳʩʦʪʝ 

ʚʦʣʥʳ 6,6 ʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 8,9 ʨʘʟ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʩʘʜʢʝ ʧʣʘʪʬʦʨʤʳ, ʨʘʚʥʦʡ 86 ʤ.  

ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʩʯʝʪʘ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ. ʆʥʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʩʘʜʢʠ ʦʧʦʨ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ 180 ʜʦ 210 ʤ ʜʣʷ ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ SPAR ʠ ʦʪ 71 ʜʦ 86 ʤ ʜʣʷ 

ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ TLP ʠ ʧʨʠ ʚʳʩʦʪʘʭ ʚʦʣʥ ʜʦ 6,6 ʤ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ 1,6 ʨʘʟʘ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʪʠʧʦʚ ʧʣʘʪʬʦʨʤ. 

ɺʳʚʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʳ ʩ 

ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʦʪ ʚʦʣʥʦʧʨʦʜʫʢʪʦʨʘ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʥʝ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʦʣʥʦʝ ʧʦʛʘʰʝʥʠʝ ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ ʠ ʥʘʨʷʜʫ ʩ ʦʩʥʦʚʥʦʡ ʚʦʣʥʦʡ ʚ ʙʘʩʩʝʡʥʝ 

ʤʥʦʛʦʢʨʘʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪʨʘʞʝʥʥʘʷ ʚʦʣʥʘ, ʵʥʝʨʛʠʷ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʥʝʢʦ-

ʪʦʨʫʶ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʦʩʥʦʚʥʦʡ ʚʦʣʥʳ. ʉʫʧʝʨʧʦʟʠʮʠʷ ʧʨʷʤʳʭ ʠ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ 

ʬʦʨʤʠʨʫʝʪ ʩʣʦʞʥʫʶ ʢʘʨʪʠʥʫ, ʢʦʪʦʨʘʷ ʥʘʙʣʶʜʘʝʪʩʷ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʠʟʤʝʨʝ-

ʥʠʝ ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʚʦʣʥʦʛʨʘʬʘʤʠ ʩ 

ʨʘʟʥʦʩʦʤ ʠʭ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʬʠʢʩʘʮʠʠ ʧʨʠʝʤʥʦʡ ʯʘʩʪʠ ʜʘʪʯʠʢʦʚ ʥʘ 

ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ, ʘ ʪʘʢʞʝ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʘʧʠʩʝʡ ʠ ʨʘʩʯʝʪʳ ʚʝʨ-

ʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ ʘʤʧʣʠʪʫʜ ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʜʘʚʣʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ [27]. 

ɺʳʧʦʣʥʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʩʪʝʥʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʬʠʟʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ ʙʫʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʩ ʮʝʣʴʶ ʚʝʨʠʬʠʢʘʮʠʠ ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʣʘʪʬʦʨʤʳ ʠ ʟʘʛʣʫʙʣʝʥʠʷ 

(ʦʩʘʜʢʠ) ʝʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉʧʝʢʪʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪʬʦʨʤ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʟʘʛʣʫʙʣʝʥʠʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʢʦʣʦʥʥ, 

ʪ.ʝ. ʧʦʟʚʦʣʷʪʁ ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʫʶ ʦʩʘʜʢʫ ʧʣʘʪʬʦʨʤʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ ʚ ʏʝʨʥʦʤ ʤʦʨʝ. ʕʬʬʝʢʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪ-

ʬʦʨʤ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʩʘʜʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʪʯʝʪʣʠʚʦ. ɼʣʷ ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ 

TLP ʵʪʦʪ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʝʝ ʧʝʨʠʦʜʘ, ʭʦʪʷ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʘʤʧʣʠʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɼʣʷ 

ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ SPAR ʵʬʬʝʢʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʣʝʙʘʥʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʯʠʩʣʘ ʷʢʦʨʝʡ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʤʦʜʝʣʴ ʚ ʪʦʯʢʝ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʷʢʦʨʝʡ 

ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʘʤʧʣʠʪʫʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦ-

ʜʝʣʠ ʧʣʘʪʬʦʨʤʳ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʧʳʪʦʚʦʤ ʚʦʣʥʦʚʦʤ ʙʘʩ-

ʩʝʡʥʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʤʦʜʝʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʮʝʥʢʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʥʘ ʦʢʝʘʥʦʪʝʭʥʠʯʝ-

ʩʢʠʝ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʙʣʘʩʪʠ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʤʦʨʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʚ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʠʜʨʦʤʝʭʘʥʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʠʩʩʣʝʜʦ-



ɽ.ʄ. ɻʨʘʤʫʟʦʚ, ʆ.ɸ. ʀʚʘʥʦʚʘ 
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ʚʘʥʠʷ ʚ ʦʧʳʪʦʚʳʭ ʙʘʩʩʝʡʥʘʭ ʤʦʜʝʣʝʡ ʧʣʘʚʫʯʠʭ ʤʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʩʦ ʩʣʦʞʥʳʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ.  

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʝʥʦ ʚ ʦʪʯʝʪʘʭ ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 

ʨʘʙʦʪʘʤ: çɺʦʟʜʝʡʩʪʚʠʝ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʥʘ ʦʢʝʘʥʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè, ʥʦʤʝʨ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 0106U013190; çɻʠʜʨʦʜʠʥʘʤʠʢʘ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʧʣʘʪʬʦʨʤ 

ʜʣʷ ʫʩʣʦʚʠʡ ʏʝʨʥʦʛʦ ʤʦʨʷè, ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 0111U003328. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

[1] Mienert J., Bryn P., Gas hydrate drilling conducted on the European margin / EOS. ï 1997. Dec. 9. 

ï P. 565ï571. 

[2] ʐʥʶʢʦʚ ɽ.ʌ., ɻʘʟʦʛʠʜʨʘʪʳ ʤʝʪʘʥʘ ʚ ʏʝʨʥʦʤ ʤʦʨʝ / ɻʝʦʣʦʛʠʷ ʠ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʦʢʝʘ-

ʥʘ. 2005. ï ˉ 2. ʉ.4152״. 

[3] Collett T.S., Kuuskraa V.A.,Hydrates contain vast store of world gas resources / Oil and Gas J. 

1998. ï 96, No 19. P. 90ï95. 

[4] Makogon Y.F., Holditch S.A., Makogon T.Y., Russian field illustrates gas-hydrate production / 

Ibid. 2005. ï 103. ï No 5. P. 43ï47. 

[5] Reeburch W.S., Ward B.B., Whalen S.C., et al Black Sea methane geochemistry / Deep Sea Res. 

1991. ï 38, Suppl.2. P.1189ï1210.  

[6] ʅɼ ˉ 2-020201-013 ʇʨʘʚʠʣʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʩʪʨʦʡʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʣʘʚʫʯʠʭ ʙʫʨʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʣʘʪʬʦʨʤ; ʚʚʝʜ. 01. 03. 2014 ï //ʈʦʩʩʠʡʩʢʠʡ ʤʦʨʩʢʦʡ ʨʝʛʠʩʪʨ ʩʫʜʦ-

ʭʦʜʩʪʚʘ. ï ʉʇʙ.: ʈʦʩʩʠʡʩʢʠʡ ʤʦʨʩʢʦʡ ʨʝʛʠʩʪʨ ʩʫʜʦʭʦʜʩʪʚʘ. 2014. ï 484 ʩ. 

[7] ʈ 31. 3. 07-01. ʋʢʘʟʘʥʠʷ ʧʦ ʨʘʩʯʝʪʫ ʥʘʛʨʫʟʦʢ ʠ ʚʦʟʜʝʡʩʪʚʠʡ ʚʦʣʥ, ʩʫʜʦʚ ʠ ʣʴʜʘ ʥʘ ʤʦʨʩʢʠʝ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ï ɻʦʩʩʪʨʦʡ ʉʉʉʈ. ï ʄ.: ʉʦʶʟʤʦʨʥʠʠʧʨʦʝʢʪ. 2001. ï 39 ʩ. 

[8] ʉʅʠʇ 33-01-2003. ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ï 

ʄ.: ʉʪʨʦʡʠʟʜʘʪ. 2003. ï 36 ʩ. 

[9] ʂʫʰʥʠʨ ɺ.ʄ., ʃʘʨʠʥ ʄ.ʂ., ɾʝʤʦʡʜʦ ʖ.ɻ., ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʤʦʨʩʢʦʡ ʪʝʨʤʠ-

ʥʘʣ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ / ɺʝʩʪʥʠʢ ʉʝʚʅʊʋ. ï ʉʝʚʘʩʪʦʧʦʣʴ. 

2007. ɺʳʧ. 80. C. 94ï99. 

[10] ʂʫʰʥʠʨ ɺ.ʄ., ʌʝʜʦʨʦʚ ʉ.ɺ., ɼʫʰʢʦ ɺ.ʈ., ɹʣʘʛʦʚʠʜʦʚ ʃ.ɹ., ɾʝʤʦʡʜʦ ʖ.ɻ. ʆʧʝʨʘʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʤʦʨʩʢʠʝ ʦʢʝʘʥʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ / çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʦʙʣʝʤʳ ʥʘʚʠʛʘʮʠʠ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ ʅʆ-

2007è: ʪʨʫʜʳ VI ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 23ï25 ʤʘʷ 

2007. ʉ. 568ï574. 

[11] Srinivasan, Nagan., Tension base TLP can support development in 4000 ft depths / Nagan 

Srinivasan // Offshore. March 1995. P. 48, 50, 65. 

[12] ʄʦʨʝʚʘ ʀ.ʅ., ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʤʦʨʩʢʠʭ ʧʦʣʫʧʦʛʨʫʞʥʳʭ ʧʣʘʪʬʦʨʤ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ / ʉʙ. ʥʘʫʯ. ʪʨ. ʉʅʋʗʕʠʇ. ï ʉʝʚʘʩʪʦʧʦʣʴ, 2006. ɺʳʧ. 3(19). ʉ. 152ï161. 

[13] ʄʦʨʝʚʘ ʀ.ʅ., ʀʚʘʥʦʚʘ ʆ.ɸ., ʈʦʜʴʢʠʥʘ ɸ.ɺ., ɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠ ʤʦʨʩʢʦʡ ʧʦʣʫʧʦ-

ʛʨʫʞʥʦʡ ʧʣʘʪʬʦʨʤʳ ʪʠʧʘ TLP ʥʘ ʚʦʣʥʝʥʠʠ / ɺʽʩʥʠʢ ʉʅʋʗʕʠʇ ʉʙ. ʥʘʫʢ. ʧʨ. 2013. ɺʳʧ. 

ˉ3(47). ʉ. 124ï129. 

[14] ʂʫʰʥʠʨ ɺ.ʄ., ʌʝʜʦʨʦʚ ʉ.ɺ., ɼʫʰʢʦ ɺ.ʈ., ʊʝʭʥʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʦʢʝʘ-

ʥʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ / ʉʠʩʪʝ-

ʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʢʠ: ʤʘʪʝʨ. ʥʘʫʯ.-ʪʝʭʥ. ʢʦʥʬ. ʀʟʜ. ʉʝʚʅʊʋ 2007. ʉ. 62ï63. 

[15] ʂʫʰʥʠʨ ɺ.ʄ., ʌʝʜʦʨʦʚ ʉ.ɺ., ʇʝʪʨʝʥʢʦ ʃ.ɸ., ʈʝʢʘʮʠʷ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʥʘ 

ʠʥʪʝʥʩʠʚʥʳʡ ʮʠʢʣʦʥ 10-11 ʥʦʷʙʨʷ 2007 ʛ. ʧʦ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ / ʄʦʨʩʢʠʝ 

ʠʩʧʳʪʘʥʠʷ. 2008. ˉ 1. ʉ. 62ï81. 

[16] ʂʫʰʥʠʨ ɺ.ʄ., ɼʫʰʢʦ ɺ.ʈ., ʌʝʜʦʨʦʚ ʉ.ɺ., ɺʦʟʜʝʡʩʪʚʠʝ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʥʘ ʩʠʩʪʝʤʳ ʦʩʚʦʝʥʠʷ 

ʰʝʣʴʬʘ / ʄʦʥʦʛʨʘʬʠʷ. ʀʟʜ. ʉʝʚʅʊʋ. ʉʝʚʘʩʪʦʧʦʣʴ 2009. ï 309 ʩ. 

[17] Shaposhnikov V., Aleksandrov A., Platonov V., Litonov O., Appolonov E., Demeshko G., De-

velopment of methods for modeling dynamic interaction of fixed offshore structures with drifting ice 

fields and features / 25th International Ocean and Polar Engineering Conference, ISOPE 2015; Kona, 

Big Island; United States; 21 June 2015 ʜʦ 26 June 2015; ʂʦʜ 115564: Proceedings of the Internation-

al Offshore and Polar Engineering Conference, Volume 2015-January. 2015, Pages 1901ï1904. 

[18] Zemlyak V.L., Baurin N.O., Petrosyan G.V., Kozin V.M., Influence of peculiarities of the form of 

a submarine vessel on the parameters of generated waves in the ice motion / 24th International Ocean 

https://elibrary.ru/author_items.asp?authorid=640226
https://elibrary.ru/author_items.asp?authorid=737411
https://elibrary.ru/author_items.asp?authorid=151655


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 33 

and Polar Engineering Conference, ISOPE 2014; 15ï20 June 2014: International Society of Offshore 

and Polar Engineers, Busan, 2014, Pages 1135ï1140. 

[19] Kozin V.M., Zemlyak V.L., Study on wave resistance of a submarine moving under an ice sheet / 

24th International Ocean and Polar Engineering Conference, ISOPE 2012; 17ï22 June 2012: Interna-

tional Society of Offshore and Polar Engineers, Rhodes, 2012, Pages 1312ï1314. 

[20] Reddy D.V., Muggeridge D.V., Swamidas A.S.J. Dynamic response of moored semisubmersible 

to bergy bit impact, irregular wave, wind and current forces / Offshore Technology Conference. Hou-

ston, 1982. ʈ. 537ï556. 

[21] Chakrabarti Subrata K., Handbook of offshore engineering / Offshore Structure Analysis, 

Inc.Plainfield, Illinois, USA. Volume II. 2005. ElseVier. P. 1267. 

[22] Demirbilek Z.Ed., Tension Leg Platform: a state of the art review / New York: American Society 

of Civil Engineers. 1989. ï 70 p. 

[23] ʂʫʰʥʠʨ ɺ.ʄ., ɼʫʰʢʦ ɺ.ʈ., ʄʦʨʝʚʘ ʀ.ʅ., ʀʚʘʥʦʚʘ ʆ.ɸ., ʌʝʜʦʨʦʚ ʉ.ɺ., ʎʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʝʘʥʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʚʦʣʥʦʚʳʭ ʙʘʩʩʝʡʥʘʭ / ɺʽʩʥʠʢ ʆʅʄʋ ʉʙ. ʥʘʫʢ. 

ʧʨ. 2012. ɺʳʧ. ˉ34 (1). ʉ. 85ï102. 

[24] Filaretov V.F., Konoplin A.Yu., Konoplin N.Yu., Method of Synthesis of Automatic Correction 

Systems of Underwater Vehicles Linear Displacements / Annals of DAAAM for 2014, Volume 25, 

No.1, ISSN 2304-1382 & Proceedings of the 25th DAAAM International Symposium on Intelligent 

Manufacturing and Automation, Volume 100, ISSN 1877-7058, Edited by Branko Katalinic, 

ELSEVIER. 2015. P 1434ï1440. 

[25] Filaretov V.F., Konoplin A.Yu., System of Automatically Correction of Program Trajectory of 

Motion of Multilink Manipulator Installed on Underwater Vehicle / Annals of DAAAM for 2014, 

Volume 25, No.1, ISSN 2304-1382 & Proceedings of the 25th DAAAM International Symposium on 

Intelligent Manufacturing and Automation, Volume 100, ISSN 1877-7058, Edited by Branko 

Katalinic, ELSEVIER, 2015. P 1441ï1449. 

[26] ʀʚʘʥʦʚʘ ʆ.ɸ., Experimental Researches Automation of Spatial Oscillations of the Floating 

Ocean Engineering Systems in the Wave Basin / Proceedings Engineering of the 26th International 

DAAAM Symposium çIntelligent Manufacturing & Automationè 21-24th October 2015, Zadar, Croa-

tia, EU, Volume 26, No. 1, ISSN 1726-9679, Ed. B. Katalinic, Published by DAAAM International, 

Vienna, Austria, EU, 2016. PP. 1059ï1067. 

[27] ʀʚʘʥʦʚʘ ʆ.ɸ., ʂʫʰʥʠʨ ɺ.ʄ., ɹʣʘʛʦʚʠʜʦʚʘ ʀ.ʃ. ʌʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʙʫʨʦ-

ʚʳʭ ʧʣʘʪʬʦʨʤ ʪʠʧʘ TLP ʠ SPAR ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʭ ʜʠʥʘʤʠ-

ʢʠ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ / ɺiʩʥʠʢ ʉʝʚʅʊʋ. ʉʝʚʘʩʪʦʧʦʣʴ. 2014. ˉ 153. ʉ. 72ï79. 

[28] ɹʦʫʜʝʥ ʂ. ʌʠʟʠʯʝʩʢʘʷ ʦʢʝʘʥʦʛʨʘʬʠʷ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ. ʄ.: ʄʠʨ, 1988. ï 324 ʩ. 

COMPLEX STUDY OF SPATIAL FLUCTUATIONS  

OF FLOATING OBJECTS AND THEIR  STABILIZATION 

PARAMETERS IN THE EX PERIMENTAL BASIN  

E.M. Gramuzov, O.A. Ivanova 

Key words: basin, amplitude of fluctuations, wave-recording gauge , Froude number, model, 

platforms, experimental studies 

 

The article presents the results and analysis of experimental studies of spatial fluctuations of 

floating objects and their stabilization parameters in the experimental basin. A scheme for 

performing measurements of spatial fluctuation parameters for floating objects on physical 

models of drilling platforms has been developed. The characteristics of angular and transla-

tional fluctuations of physical models are determined using the developed complex of digital 

equipment, the parameters of their stabilization depending on the configuration of the plat-

forms. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 03.05.2018 ʛ. 
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ɽ.ɺ. ʂʫʧʘʣʴʮʝʚʘ, ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɽ.ʇ. ʈʦʥʥʦʚ, ʜ.ʪ.ʥ., ʟʘʚ. ʢʘʬ., ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʆɹʆʉʅʆɺɸʅʀɽ ʕʃɽʄɽʅʊʆɺ ʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ʇɸʉʉɸɾʀʈʉʂʀʍ ʉʋɼʆɺ ʉ ʕʃɽʂʊʈʆɼɺʀɾɽʅʀɽʄ  

ɼʃʗ ɺʅʋʊʈʀɻʆʈʆɼʉʂʀʍ ʀ ʇʈʀɻʆʈʆɼʅʓʍ ʃʀʅʀʁ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʘʞʠʨʩʢʦʝ ʩʫʜʥʦ, ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʜʦʚ ʩ ʥʝʪʠʧʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʩʫʜʦʚʦʡ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ (ʉʕʋ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ çʤʘʣʳʭè ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ, ʨʘʙʦ-

ʪʘʶʱʠʭ ʥʘ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʣʠʥʠʷʭ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝ-

ʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʚ ʩʨʝʜʝ Visual Basic For Application (VBA). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʚʦʟʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʢʨʠʪʝʨʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʩʫʜʥʘ ʢʘʢ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʉʕʋ, ʪʘʢ ʠ ʩ ʟʘʜʘʥʥʳʤ 

ʥʝʪʠʧʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ. 

 

ʉʦʟʜʘʥʠʝ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʥʠʞʝʥʠʷ 

ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. ʂʦʥʮʝʧʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʩʚʦʜʠʪʩʷ 

ʢ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ ʣʠʙʦ ʩʦʚʤʝʩʪʥʦ ʩ 

ʜʚʠʛʘʪʝʣʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠʣʠ ʛʠʙʨʠʜʥʘʷ 

ʫʩʪʘʥʦʚʢʘ). 

ʅʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʚʚʠʜʫ ʨʘʩʪʫʱʠʭ ʮʝʥ ʥʘ ʪʦʧʣʠʚʦ ʠ ʫʞʝʩʪʦʯʘʶʱʠʭʩʷ ʪʨʝʙʦ-

ʚʘʥʠʡ ʢ ʚʳʙʨʦʩʘʤ, ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʫʜʦʚʳʭ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʟʝʣʝʥʳʭ ʩʫʜʦʚ. ʆʜ-

ʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʵʥʝʨʛʠʶ ʨʝʢʫʧʝʨʘʮʠʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʘʝʪ ʤʝʥʝʝ ʦʯʝ-

ʚʠʜʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ [1]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [2, 3] ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠ-

ʛʘʪʝʣʝʡ ʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʚ ʢʘʯʝʩʪʚʝ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʠʤʝʪʴ ʧʝʨ-

ʩʧʝʢʪʠʚʫ ʥʘ ʩʫʜʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʢʦʨʦʪʢʠʝ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʩʢʦʨʦʩʪʠ. ʂ ʪʘʢʠʤ ʪʠʧʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʧʘʩʩʘʞʠʨʩʢʠʝ 

ʩʫʜʘ ʚʥʫʪʨʠʛʦʨʦʜʩʢʦʛʦ ʠ ʧʨʠʛʦʨʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʦʪʥʦʩʷʪ ʢ çʤʘ-

ʣʳʤè ʧʘʩʩʘʞʠʨʩʢʠʤ ʩʫʜʘʤ, ʘ ʟʘ ʨʫʙʝʞʦʤ ʠʭ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ çʚʦʜʥʳʝ ʤʘʨʰʨʫʪʥʳʝ 

ʪʘʢʩʠè. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʜʦʚ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ [4]. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʦʙʦʩʥʦʚʘʥʠʠ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʦʚ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ, ʢʦʛʜʘ 

ʦʥʠ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʫʜʫʪ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʪʘʢʠʤʠ ʞʝ ʩʫʜʘʤʠ, ʥʦ ʩ ʜʠ-

ʟʝʣʴʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʦʡ. ʇʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʚʳʪʝʢʘʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʝʜʠʥʠʮʘ 

ʤʦʱʥʦʩʪʠ, ʧʦʜʚʦʜʠʤʘʷ ʢ ʜʚʠʞʠʪʝʣʶ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʦʪ 

ʙʝʨʝʛʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʜʝʰʝʚʣʝ, ʯʝʤ ʚʳʨʘʙʘʪʳʚʘʝʤʘʷ ʩʫʜʦʚʳʤ ʜʠʟʝʣʝʤ. ʉ ʜʨʫʛʦʡ ʩʪʦ-

ʨʦʥʳ ʩʪʦʠʤʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʉʕʋ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʢʦʨʦʩʪʥʦʤ ʨʝʞʠʤʝ ʠ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʠ ʣʠʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ ʜʠʟʝʣʴʥʦʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʩʪʦʷʱʝʡ ʟʘʜʘʯʠ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʥʘ ʣʠʥʠʠ ʩʫʜʥʘ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ, ʧʦʟʚʦʣʷʶ-

ʱʘʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʧʨʝʜʝʣʷʶʱʝʡ ʚʝʣʠʯʠʥʳ ʥʘ ʝʛʦ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʧʦʢʘʟʘʪʝʣʠ ʚ ʮʝʣʦʤ. ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʧʦ ʥʝʡ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ 

ʥʘʰʝʡ ʨʘʙʦʪʝ [5], ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʢʘʢ ʧʨʠʣʦʞʝʥʠʷ 

ʚ ʩʨʝʜʝ VBA (Visual Basic for Application).  

ɺ ʢʘʯʝʩʪʚʝ ʚʘʨʠʘʥʪʦʚ ʢʦʤʧʣʝʢʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʉʕʋ ʩʫʜʥʘ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ: 

ï ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʡ (All -El): ʧʠʪʘʥʠʝ ʵʥʝʨʛʠʝʡ ʛʨʝʙʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ (ɸʂɹ), ʟʘʨʷʞʘʝʤʳʭ ʦʪ ʙʝʨʝʛʦʚʦʡ ʩʪʘʥʮʠʠ; 

ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ (Hyb a/b): ʧʘʨʘʣʣʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ʛʨʝʙʥʦʛʦ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʕɼ) ʦʪ ɸʂɹ ʠ ʦʪ ʩʫʜʦʚʦʛʦ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ (ɼɻ) ʩ ʨʘʟʣʠʯʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʜʦʣʝʡ ʵʥʝʨʛʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʣʠʙʦ ʛʝʥʝʨʘʪʦʨʦʤ. ʇʨʠ 

ʵʪʦʤ ɸʂɹ ʟʘʨʷʞʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ɼɻ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʩʫʜʥʝ. ʇʦʢʘʟʘʪʝʣʴ a/b ʧʨʠ 

ʦʙʦʟʥʘʯʝʥʠʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʦʢʘʟʳʚʘʝʪ ʜʦʣʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʚ ʧʨʦ-

ʮʝʥʪʘʭ; 

ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʦʣʥʳʡ (FullHyb): ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʦʡ ʉʕʋ ʧʨʠ 100% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʵʥʝʨʛʠʝʡ ʛʨʝʙʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʦʪ ɸʂɹ, 

ʟʘʨʷʞʘʝʤʳʭ ʩʫʜʦʚʳʤ ɼɻ. 

ʂʘʞʜʳʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠ ʫʩʣʦ-

ʚʠʠ ʥʘʣʠʯʠʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʦʪʢʨʳʪʳʭ ʧʘʣʫʙʘʭ ʩʫʜʥʘ 

ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʜʦʙʘʚʦʯʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʤʝʯʝʥʥʦʛʦ ʚʳʰʝ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣ ʚʳʧʦʣʥʝʥ ʰʠʨʦʢʠʡ ʯʠʩʣʝʥ-

ʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʫʩʣʦʚʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ çʟʝʣʝʥʳʭè ʩʫʜʦʚ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SPV-

OPTIMUM [8] ʦʧʪʠʤʘʣʴʥʳʝ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ, ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ (ʩʢʦʨʦʩʪʴ, ʜʣʠʥʘ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ) ʧʨʠ ʟʘʜʘʥʥʦʤ ʘʨʭʠʪʝʢʪʫʨ-

ʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʪʠʧʝ (ɸʂʊ) ʠ ʨʘʡʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ ʩ ʜʠʟʝʣʴ-ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʫʩʪʘʥʦʚʢʦʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʜʘʚʘʣʦʩʴ ʟʥʘʯʝʥʠʝ ʠʥʩʦʣʷʮʠʠ (ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ, ʧʦʛʣʦʱʘʝʤʦʡ ʦʜʥʠʤ ʢʚʘʜʨʘʪʥʳʤ ʤʝʪʨʦʤ ʧʦʚʝʨʭʥʦʩʪʠ) ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʨʝʛʠʦʥʘ. 

ɿʘʜʘʯʘ ʦʙʦʩʥʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʫʜʦʚ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ 

ʨʝʰʘʣʘʩʴ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʘʢʦʛʦ ʞʝ ʩʫʜʥʘ, ʥʦ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʉʕʋ ʧʦ ʫʩʣʦʚʠʶ 

)(ʕ

)(ʕ1

ij

ij

x

x
² 1, 

ʛʜʝ jj
,ʕʕ1

 ï j-ʡ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʜʥʘ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ 

ʠ ʩ ʜʠʟʝʣʴ-ʤʝʭʘʥʠʯʝʩʢʦʡ ʉʕʋ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ xi  ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

ɺʘʨʴʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ, ʩʢʦʨʦʩʪʝʡ ʭʦʜʘ ʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʵʪʠʭ ʚʝʣʠʯʠʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ-

ʚʠʩʠʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʦʡ ʩʫʜʥʦʤ ʵʥʝʨʛʠʠ, ʨʘʩʯʝʪʥʘʷ ʸʤʢʦʩʪʴ ɸʂɹ, ʠʭ ʢʦʣʠʯʝ-

ʩʪʚʦ, ʤʘʩʩʘ ʠ ʩʪʦʠʤʦʩʪʴ ʉʕʋ ʠ ʩʫʜʥʘ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ɽǋ ʩʫʜʥʘ ʩ ʵʣʝʢ-

ʪʨʦʜʚʠʞʝʥʠʝʤ ʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʪʘʢʦʛʦ ʞʝ ʩʫʜʥʘ, ʥʦ ʩ ʜʠʟʝʣʴʥʦʡ 

ʉʕʋ. ɿʘʚʠʩʠʤʦʩʪʠ ʜʘʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʩʢʦʨʦʩʪʴ ʠ ʜʣʠʥʘ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʜʘʥʥʳʭ ʩʫʜʥʘ ʧʘʩʩʘʞʠʨʦʚʤʝ-

ʩʪʠʤʦʩʪʴʶ 200 ʯʝʣ. 



ɽ.ɺ. ʂʫʧʘʣʴʮʝʚʘ, ɽ.ʇ. ʈʦʥʥʦʚ 
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ʘ) FullHyb; ʙ) Hyb 40/60;   

 

 
ʚ) All -El 

ʆʙʦʟʥʘʯʝʥʠʝ  

ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ  

ʧʦ ʩʫʜʥʫ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʉʕʋ 

ʇʨʦʚʦʜʷ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʩʫʜʦʚ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ (All -El) ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʜʦ 15 ʢʤ/ʯ, ʚ ʧʨʝʜʧʦ-

ʣʦʞʝʥʠʠ ʨʘʙʦʪʳ ʥʘ ʣʠʥʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦ 80 ʢʤ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠʤʝʶʪ 

ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ, ʯʝʤ ʜʣʷ ʚʘʨʠʘʥʪʘ ʩʫʜʥʘ ʩ ɼɺʉ. ʇʨʠ ʤʝʥʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʴ ʣʠʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ, ʚ ʧʨʝʜʝʣʘʭ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʜʠʘ-

ʧʘʟʦʥʘ, ʜʣʠʥʘ ʤʘʨʰʨʫʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʟʝʣʝʥʦʛʦè ʩʫʜʥʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 90ï95 ʢʤ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦʡ 

ʤʦʱʥʦʩʪʠ ʧʨʦʧʫʣʴʩʠʚʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʫʤʝʥʴʰʘʝʪʩʷ ʸʤʢʦʩʪʴ ɸʂɹ ʠ ʚʨʝʤʷ ʠʭ ʟʘʨʷʜʢʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʩʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʠʟ-

ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʟʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʠʶ (ʪʦʧʣʠʚʦ ʜʣʷ ɼɺʉ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ 

ʜʣʷ ʕɼ) ʚ ʩʠʣʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʇʨʠ ʜʨʫʛʠʭ (ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ) ʚʘʨʠʘʥʪʘʭ ʉʕʋ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʚʳʰʝ, ʘ ʠʭ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʜʠʟʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ. ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪ çʚʦʟʠʪʴè 

ʥʘ ʩʫʜʥʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨ ʜʣʷ ʟʘʨʷʜʢʠ ɸʂɹ (ʚʘʨʠʘʥʪ FullHub) ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʵʬ-

ʬʝʢʪʠʚʥʳʤ ʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʳʥʫʞʜʝʥʥʳʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʦʛʦ ʩʧʦ-

ʩʦʙʘ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. 

ʍʘʨʘʢʪʝʨʥʦʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʜʣʷ çʟʝʣʝʥʳʭè ʩʫʜʦʚ ʧʨʠ ʩʢʦʨʦ-

ʩʪʷʭ ʙʦʣʝʝ 17 ʢʤ/ʯ ʠ ʜʣʠʥʝ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʝʝ 35 ʢʤ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʨʦʩʪʝ ʩʢʦʨʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦ v
3
, ʢʤ/ʯ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ çʙʘʥʢʘ ʙʘʪʘʨʝʡè, ʠʭ ʤʘʩ-

ʩʳ (ʨʠʩ. 2), ʨʘʩʭʦʜʦʚ ʥʘ ʟʘʨʷʜʢʫ, ʫʚʝʣʠʯʝʥʠʶ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ, ʝʛʦ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʠ (ʨʠʩ. 3) ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʥʝʝ. ʋ ʜʠʟʝʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʩʫʜʥʘ ʵʪʠ ʨʘʩʭʦʜʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ. 

 

ʘ) ʙ) 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʈʠʩ. 2. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ɸʂɹ ʚ ʧʦʣʥʦʤ ʚʦʜʦʠʟʤʝʱʝʥʠʠ ʩʫʜʥʘ 

 

ʆʙʦʟʥʘʯʝʥʠʝ  

ʈʠʩ. 3. ʉʦʦʪʥʦʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʫʜʥʘ ʚʘʨʠʘʥʪʘ çAll -Elè  

ʠ ʩʫʜʥʘ ʩ ʜʠʟʝʣʴʥʦʡ ʉʕʋ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 3, ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ çʟʝʣʝʥʦʛʦè ʩʫʜʥʘ ʚʳʰʝ ʦʙʳʯʥʦʛʦ, ʠ 

ʧʨʝʚʳʰʝʥʠʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 2,5 ʨʘʟ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤ, ʯʪʦ 

ʜʣʷ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʩʪʦʠʤʦʩʪʴ ɸʂɹ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʜʣʠʥʳ ʤʘʨʰʨʫʪʘ ʜʦʣʷ ʩʪʦʠʤʦʩʪʠ ɸʂɹ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʫʜʥʘ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 11 ʜʦ 35%.  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʨʦʢ ʦʢʫ-

ʧʘʝʤʦʩʪʠ ʩʫʜʥʘ, ʦʪʨʘʞʘʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʩʫʜʥʘ ʢ ʧʨʠʙʳʣʠ ʦʪ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʩʨʦʢʦʚ ʦʢʫ-

ʧʘʝʤʦʩʪʠ ʊ' ʩʫʜʥʘ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ ʢ ʩʫʜʥʫ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʉʕʋ.  

 

  
ʘ) FullHyb; ʙ) Hyb 40/60;   



ɽ.ɺ. ʂʫʧʘʣʴʮʝʚʘ, ɽ.ʇ. ʈʦʥʥʦʚ 
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ʚ) All -El 

ʆʙʦʟʥʘʯʝʥʠʝ  

ʈʠʩ. 4. ʉʦʦʪʥʦʰʝʥʠʝ ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʩʫʜʦʚ  

ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʉʕʋ 

ɸʥʘʣʠʟ ʵʪʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʚʘʨʠ-

ʘʥʪʘ ʩʫʜʥʘ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ ʩʫʜʥʘ ʜʠʟʝʣʴ-

ʤʝʭʘʥʠʯʝʩʢʦʡ ʉʕʋ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ ʩ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʡ ʛʨʝʙʥʦʡ ʫʩʪʘʥʦʚʢʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʢʦʨʦʩʪʷʭ (ʨʠʩ. 1) ʦʢʫʧʘʝʤʦʩʪʴ ʢʘʧʠʪʘʣʴʥʳʭ 

ʚʣʦʞʝʥʠʡ çʟʝʣʝʥʳʭè ʩʫʜʦʚ ʭʫʞʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʉʕʋ ʩʫʜʦʚ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʘʨʠ-

ʘʥʪʦʚ Hyb a/b ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʘʷ ʜʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʥʘʢʦʧ-

ʣʝʥʥʦʡ ɸʂɹ, ʪʝʤ ʙʦʣʝʝ ʙʣʠʟʦʢ ʚʘʨʠʘʥʪ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢ ʩʫʜʥʫ ʩ ɼɺʉ. 

ʉ ʢʦʤʧʣʝʢʩʦʤ FullHyb, ʢʦʛʜʘ ʥʘ ʙʦʨʪʫ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 100% ʙʘʪʘʨʝʡ ʠ ɼɻ ʜʣʷ ʠʭ ʧʦʜ-

ʟʘʨʷʜʢʠ, ʚ ʚʘʨʠʘʥʪʘʭ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʠʤʝʝʪ ʤʝʥʝʝ ʚʳʛʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʥʘ ʩʫʜʥʝ ʜʠ-

ʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʦʣʴʢʦ ʜʣʷ ʟʘʨʷʜʢʠ ɸʂɹ ʧʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʩʪʨʦʠʪʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʩʫʜʥʘ ʠ ʩʨʦʢ ʝʛʦ ʦʢʫʧʘʝʤʦʩʪʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ. 

ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ ʥʘ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʢʨʠʪʝʨʠʠ ʤʦʞʥʦ ʧʦ ʛʨʘʬʠʢʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʥʘ ʨʠʩ. 5. ʅʘ ʥʠʭ ʧʦʢʘʟʘʥ ʭʘʨʘʢʪʝʨ ʠʟʤʝ-

ʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ. ʈʘʩʯʝʪʳ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʠ ʜʣʠʥʝ ʣʠʥʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 15 ʢʤ. 

 

  

ʆʙʦʟʥʘʯʝʥʠʝ  

ʈʠʩ. 5. ɺʣʠʷʥʠʝ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ  

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ çʟʝʣʝʥʦʛʦè ʩʫʜʥʘ 

ʆʮʝʥʠʚʘʷ ʭʘʨʘʢʪʝʨ ʢʨʠʚʳʭ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ 

ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʫʣʫʯʰʝʥʠʷ. ʇʨʠ ʥʝʚʳʩʦʢʠʭ ʩʢʦʨʦ-
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ʩʪʷʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʭ ʜʣʠʥʘʭ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝ, ʚʥʝ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʧʘʩʩʘʞʠʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʭʫʞʝ, ʯʝʤ ʩ ʜʠʟʝʣʴʥʦʡ ʉʕʋ. 

ʆʙʦʙʱʘʶʱʠʡ ʚʳʚʦʜ ʦʮʝʥʢʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʤʘʣʳʭè ʧʘʩ-

ʩʘʞʠʨʩʢʠʭ çʟʝʣʝʥʳʭè ʩʫʜʦʚ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 6. ɿʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʯʝʪʘʥʠʷʤ 

ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʨʘʩʭʦʜʳ ʧʦ ʩʫʜʥʫ ʩ ʚʘʨʠʘʥʪʦʤ ʉʕʋ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ (All -El) ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʪʘʢʦʚʳʭ ʩʫʜʥʘ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʠʟʝʣʴ-ʤʝʭʘʥʠʯʝʩʢʦʡ ʉʕʋ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʛʣʘʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʩʫʜʦʚ ʦʧʪʠʤʘʣʴʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʧʦ ʧʨʦ-

ʛʨʘʤʤʝ SPV-OPTIMUM. ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʧʨʦʪʷʞʝʥʥʦ-

ʩʪʠ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʩʫʜʦʚ ʦʜʠʥʘʢʦʚʳ, ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʚ 

ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʚʦʟʢʫ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ ʥʘ çʟʝʣʝʥʦʤè ʩʫʜʥʝ 

ʤʝʥʴʰʝ. 

 

ʈʠʩ. 6. ɿʦʥʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʜʥʘ ʩ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʝʤ 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʩʦʯʝʪʘʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ 

ʧʨʦʝʢʪʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʠ ʢʦʨʦʪʢʠʭ ʤʘʨʰʨʫʪʘʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʟʘʨʷʜʢʠ ʙʘʪʘʨʝʡ ʥʘ ʢʦʨʦʪʢʠʭ ʧʦ ʚʨʝʤʝʥʠ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʘʭ ʠ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ ʦʪʩʪʦʷ ʩʫʜʥʘ ʦʪ ʙʝʨʝʛʦʚʦʡ ʩʝʪʠ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠʤʝ-

ʥʠʤ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ ʣʠʥʠʷʭ ʚ ʢʘʯʝʩʪʚʝ ʚʦʜʥʳʭ ʪʘʢʩʠ ʠ ʵʢʩʢʫʨʩʠʦʥʥʦ-

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʩʫʜʦʚ. ʅʘ ʧʨʠʛʦʨʦʜʥʳʭ ʠ ʤʝʩʪʥʳʭ ʣʠʥʠʷʭ, ʢʦʛʜʘ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʠ ʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʧʨʠ ʧʨʦʙʣʝʤʘʭ ʧʦʣʫʯʝʥʠʷ ʪʦʢʘ ʩ 

ʙʝʨʝʛʘ ʥʘʨʷʜʫ ʩ ʯʠʩʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʚʦʟʤʦʞʝʥ ʦʜʠʥ ʠʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʉʕʋ ʩ ɸʂɹ ʠ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʛʠʙʨʠʜʥʳʭ ʚʘʨʠʘʥʪʦʚ ʉʕʋ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʪʨʝ-

ʙʫʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʜʝʣʘʪʴ çʟʝʣʝʥʳʝè ʩʫʜʘ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʳʤʠ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʫʜʥʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʥʘʧʨʠʤʝʨ, ʩʦʣʥʝʯʥʦʡ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ 

ʩʠʩʪʝʤ ʥʘ ʩʫʜʘʭ. ɺʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʫʜʘʭ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʩʥʠʞʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩ-

ʭʦʜʦʚ. ʆʜʥʘʢʦ, ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʦʪʨʝʙʥʦʡ ʤʦʱʥʦʩʪʠ çʟʝʣʝʥʦʛʦè ʩʫʜʥʘ ʧʨʦʮʝʥʪ ʘʢʢʫ-

ʤʫʣʠʨʫʝʤʦʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣ ï ʦʢʦʣʦ 10 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʣʠʰʴ ʦʙʝʩʧʝʯʝʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʫʜʥʝ (ʦʩʚʝʱʝʥʠʝ, 

ʘʛʨʝʛʘʪʳ ʩʠʩʪʝʤ, ʧʨʠʙʦʨʳ ʠ ʧʨʦʯʝʝ). 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʥʠʞʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʫʜʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʣʝʢʪʨʦ-

ʭʠʤʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. ɺ ʨʝʘʣʠʷʭ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʦʢ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʩ 
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ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʥʠʞʝʥʠʷ ʠʭ ʩʪʦʠʤʦʩʪʠ ʠ ʤʘʩʩʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʸʤʢʦʩʪʠ ʤʠʨʦʚʳʝ ʪʝʥʜʝʥ-

ʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʜʣʝʥʥʦ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʚʝʢʪʦʨʳ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʠʨʦʚʦʡ 

ʧʨʘʢʪʠʢʠ ʚ ʵʪʠʭ ʦʪʨʘʩʣʷʭ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʚʦʜʠʤʳʤ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ 

ʵʣʝʪʨʦʜʚʠʞʝʥʠʷ ʥʘ ʥʘʟʝʤʥʦʤ ʪʨʘʥʩʧʦʨʪʝ [7], ʚʠʜʥʘ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ 

ɸʂɹ, ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʧʦʣʝʟʥʦʡ ʝʤʢʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʣʠ ʠʭ ʤʘʩʩʳ ʚ ʧʦʣʥʦʤ 

ʚʦʜʦʠʟʤʝʱʝʥʠʠ ʩʫʜʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʝʥʘ ʣʠʪʠʡ-ʠʦʥʥʦʡ ʙʘʪʘʨʝʠ, ʚʳʨʘʙʘʪʳ-

ʚʘʁʱʝʡ ʵʥʝʨʛʠʠ 1ʢɺʪ/ʯ, ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 300é400$. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʩʯʠʪʘʝʪʩʷ 

ʚʧʦʣʥʝ ʜʦʩʪʠʞʠʤʦʡ ʧʨʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʮʝʥʘ ʚ 150$. ʇʨʦʠʟʚʝʜʝʥʥʳʝ ʨʘʩ-

ʯʝʪʳ ʠ ʦʮʝʥʢʘ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʥʘʷ 

ʩʪʦʠʤʦʩʪʴ çʟʝʣʝʥʦʛʦè ʩʫʜʥʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʩʨʦʢ ʝʛʦ ʦʢʫʧʘʝʤʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩ ɼɺʉ ʤʦʛʫʪ ʫʤʝʥʴʰʠʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 30%. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʷ ʥʘ ʩʫʜʘʭ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ 

ʵʢʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʢʣʶʯʘʶʪʩʷ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʚʨʝʜʥʳʭ ʚʳʭʣʦʧ-

ʥʳʭ ʛʘʟʦʚ. ʇʦ ʜʘʥʥʳʤ [8] ʧʨʠ ʩʞʠʛʘʥʠʠ 1ʪ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʚʦʟʜʫʰʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʧʦʧʘʜʘʝʪ ʦʢʦʣʦ 24 ʢʛ ʩʘʞʠ, ʜʦ 50 ʢʛ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʧʨʦʯʠʭ ʦʧʘʩʥʳʭ ʚʝ-

ʱʝʩʪʚ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʦʣʷ ʰʪʨʘʬʦʚ ʟʘ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʚ ʦʙʱʠʭ ʨʘʩ-

ʭʦʜʘʭ ʧʦ ʩʫʜʥʫ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,05%, ʯʪʦ ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʜʦʭʦʜʳ 

ʩʫʜʦʚʣʘʜʝʣʴʮʝʚ. ʄʠʨʦʚʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʘʪʳ ʟʘ ʥʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʘʣʘʥʩʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʷ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨ-

ʪʝ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʫʜʘʭ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ ʣʠʥʠʡ. 
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The estimation of the economic efficiency of vessels with an atypical complex of the ship 

power plant (SES) is made for çsmallè passenger vessels operating on intraurban and sub-

urban lines. The result of the developed methodology is a software product in the Visual 

Basic For Application (VBA) environment. With certain initial data, it is possible to calculate 
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the economic efficiency criteria for a ship with both a classical SEM and a given non-typical 

complex. 
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ɸʅɸʃʀɿ ɺʃʀʗʅʀʗ ɼɽʄʇʌʀʈʆɺɸʅʀʗ ɺʆɼʓ  

ʅɸ ɻʈɸʅʀʎʋ ʋʉʊʆʁʏʀɺʆʉʊʀ  

ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ʉʋɼʅʆʄ ʉ ʂʆʃɽʉʅʓʄ  

ɼɺʀɾʀʊɽʃʔʅʆ-ʈʋʃɽɺʓʄ ʂʆʄʇʃɽʂʉʆʄ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʦʡʯʠʚʦʩʪʴ, ʢʨʠʪʝʨʠʡ ɻʫʨʚʠʮʘ, ʩʘʤʦʜʝʤʧʬʠʨʦʚʘʥʠʝ.  

 

ʇʦ ʢʨʠʪʝʨʠʶ ɻʫʨʚʠʮʘ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʩʘʤʦʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʧʨʠʩʫʱʝʝ ʩʠʩʪʝʤʝ 

(ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʝ) ʯʝʪʚʝʨʪʦʛʦ ʠ ʧʷʪʦʛʦ ʧʦʨʷʜʢʘ ʥʘ ʛʨʘʥʠʮʫ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʩʷ ʨʷʜ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʠʩʪʝ-

ʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʥʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʚʝʜʝʪʩʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜ. ʪ. ʥ. ɺ.ʀ. ʇʣʶʱʘʝʚʘ, 

ʟʘʚ. ʢʘʬʝʜʨʦʡ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè [1ï4]. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʩʫʜʘʭ ʪʠʧʘ çʇʂʉ-40è ʠ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ (ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ) ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʢʦʣʝʩʥʳʭ ʩʫʜʘʭ (ʥʘʧʨʠʤʝʨ, ʣʝʜʦʢʦʣ çɹʘʣʪʠʢʘè), ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ 

ʪʝʭʥʠʢʠ, ʥʘʯʠʥʘʷ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʜʚʝʩʦʚ (ʕʄʇ) ʨʦʪʦʨʦʚ ʜʦ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ. 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʫʯʠʪʳʚʘʝʤʳʭ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ.  

ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʨʦʪʦʨʘ ʥʘ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʜʰʠʧʥʠʢʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʵʪʦʡ ʪʝʤʘʪʠʢʝ ʜʦʩʪʘʪʦʯ-

ʥʦ ʤʥʦʛʦ [5ï10 ʠ ʜʨ.]. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʷʪʩʷ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʵʪʦʡ ʪʝʤʘʪʠʢʝ. ɼʣʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʳʤ ʧʦʜʚʝʩʦʤ ʨʦʪʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʘʥʘʣʦʛʠʯʥʘ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʫʜʥʦʤ ʩ ʢʦʣʝʩʥʳʤ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʳʤ ʢʦʤʧʣʝʢʩʦʤ (ʂɼʈʂ). ʆʪʣʠʯʘʝʪʩʷ ʪʦʣʴʢʦ 

ʪʝʤ, ʯʪʦ ʩʚʦʡʩʪʚʦ ʩʘʤʦʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ (ʥʫʞʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʯʪʦʙʳ ʵʪʦ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʧʦʷʚʠʣʦʩʴ).  

ʋʯʝʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʩʨʝʜʳ ʧʨʦʚʝʨʝʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚ çʆʂɹʄ ɸʬʨʠʢʘʥʪʦʚè 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʜʚʝʩʘ [11]. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ 

ʥʘ ʦʩʝʚʦʤ ʕʄʇ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʦʙʤʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʤʘʛʥʠʪʦʧʨʦʚʦʜʘʤʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʣʘʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩ-

ʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʰʠʨʷʝʪʩʷ ʟʘ ʩʯʝʪ ʥʝʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ Kp ʧʨʠ Kd = 0 (ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʳʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪʳ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ.  

ʇʦʩʣʝʜʫʶʱʠʝ ʧʦʧʳʪʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦ ʞʝ ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʜʠʘʣʴ-

ʥʳʤ ʧʦʜʰʠʧʥʠʢʘʤ ʥʝ ʫʚʝʥʯʘʣʦʩʴ ʫʩʧʝʭʦʤ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʨʘʜʠʘʣʴʥʳʭ ʕʄʇ ʙʳʣ ʪʦʣɹ-

ʢʦ ʦʜʠʥ (ʦʙʱʠʡ) ʤʘʛʥʠʪʦʧʨʦʚʦʜ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʝʤʧʬʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʩʣʝʜʦʚʘʣʦ 
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ʙʳ, ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʶʩʘʤʠ ʨʘʟʤʝʩʪʠʪʴ ʧʦʩʪʦʷʥʥʳʝ ʤʘʛʥʠʪʳ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʤʘʛʥʠʪʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʦʣʷ ʥʘ ʧʦʩʪʦʷʥʥʳʡ ʧʦʪʦʢ ʤʘʛʥʠʪʦʚ.  

ʇʦʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʩ ʢʚʘʜʨʦʢʦʧʪʝʨʘʤʠ: ʚ ʚʦʟʜʫʭʝ ʧʨʠ ʩʝʛʦʜʥʷʰʥʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʘ ʣʫʯʰʝ ʢʦʨʧʫʩ ʜʝ-

ʣʘʪʴ ʚ ʬʦʨʤʝ ʪʘʨʝʣʢʠ. 

ɼʣʷ ʩʫʜʦʚ ʚʣʠʷʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʜʝʤʧʬʠʨʫʶʱʠʤ 

ʵʬʬʝʢʪʦʤ. ʈʷʜ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʛʨʘʥʠʮʫ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʉʋ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ ʩ ʂɼʈʂ. ʇʨʦʜʦʣʞʝʥʠʝʤ ʨʘʙʦʪ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʠ ʷʚʣʷʝʪʩʷ ʜʘʥʥʘʷ ʨʘʙʦʪʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɺ ʨʘʙʦʪʝ [12] ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘ-

ʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʙʝʟ ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʜʚʠʞʝʥʠʝʤ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʳ ʚ ʧʣʘʥʝ ʧʦʥʠ-

ʤʘʥʠʷ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʫʯʠʪʳʚʘʝʤʳʭ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʫʩ-

ʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚ [12]. 
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ʛʜʝ n1 ʠ n2ï ʯʘʩʪʦʪ rʚʨʘʱʝʥʠʷ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

nmax ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩʘ;  

fpr(t, U) ï ʢʨʠʚʳʝ ʨʘʟʛʦʥʘ ʯʘʩʪʦʪʥʳʭ ʧʨʠʚʦʜʦʚ ʜʚʠʛʘʪʝʣʝʡ ʛʨʝʙʥʳʭ ʢʦʣʝʩ (ʧʨʦʛʨʘʤʤʠ-

ʨʫʝʪʩʷ ʧʨʠ ʝʛʦ ʥʘʩʪʨʦʡʢʝ); 

V ï ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ; 

m ï ʤʘʩʩʘ ʩʫʜʥʘ; 

J ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʫʜʥʘ ʩ ʫʯʝʪʦʤ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ 

ʤʘʩʩ; 

Ŭ ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʪʷʛʠ, ʩʦʟʜʘʚʘʝʤʳʤ ʰʝʚʨʦʥʥʳʤʠ ʧʣʠʮʘʤʠ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʠ 

ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʩʫʜʥʘ; 

MR ï ʤʦʤʝʥʪ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ; 

ɤ ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦʚʦʨʦʪʘ ʩʫʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ; 

U1, U2 ï ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ; 

ɋʩʤ ï ʧʣʦʱʘʜʴ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ;  

ɕ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; 

ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ; 
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Cp(n, V) ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʦʨʘ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ 

ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʥʘ; 

ɸ, ɺ ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʟʤʝʨʦʚ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʠ ʢʦʨʧʫʩʘ 

ʩʫʜʥʘ; 

ɣ ï ʫʛʦʣ ʢʫʨʩʘ ʩʫʜʥʘ; 

k ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʤʦʤʝʥʪʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ ʥʘ ʢʦʨʧʫʩ 

ʩʫʜʥʘ; 

v ï ʢʦʥʩʪʘʥʪʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠ 

ʧʣʦʱʘʜʴʶ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ; 

ű ï ʫʛʦʣ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʣʳ ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; 

x, y ï ʢʦʦʨʜʠʥʘʪʳ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʦʩʷʤ x ʠ y ʥʘ ʧʣʦʩʢʦʩʪʠ. 

 

ɼʣʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʩʭʦʜʥʫʶ ʤʦʜʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʪʝʧʝʥʠ ʫʧʨʦʩʪʠʪʴ, ʩʦʭʨʘʥʠʚ ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʬʬʝʢʪʳ. 

ʋʨʘʚʥʝʥʠʷ 1 ʠ 2 ʟʘʧʠʩʘʥʳ, ʚ ʩʫʱʥʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʢʪʦʨʘ ʪʷʛʠ. ʅʘʩ ʠʥʪʝʨʝʩʫ-

ʝʪ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʝʢʪʦʨʘ ʪʷʛʠ, ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘ ʠʟʤʝʥʝʥʠʝ ʢʫʨʩʘ ʩʫʜʥʘ. ɺ ʧʨʝʜʧʦʣʦ-

ʞʝʥʠʠ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩ (ʪ. ʝ. ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ ʩ ʨʘʟʥʳʤ ʟʥʘʢʦʤ) ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʢʦʨʤʦ-

ʚʫʶ ʯʘʩʪʴ ʩʫʜʥʘ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ)(
2

2

2

1 nnKF -= ʠʣʠ ʚ 

ʧʨʠʨʘʱʝʥʠʷʭ:  ,4])(-)[( 0

2

20

2

10 nnKnnnnKF D=D-D+= ʛʜʝ 0n ï ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʛʨʝʙʥʦʛʦ ʢʦʣʝʩʘ; ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʠʩʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʣʠʥʝʡʥʦʡ ʚ ʵʪʦʡ ʯʘʩʪʠ. ɼʘʣʝʝ ʤʦʞʥʦ ʨʘʩʩʫʞʜʘʪʴ, ʢʘʢʠʝ ʠʥʝʨʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ (ʨʠʩ.1). ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʚʨʘʝɦʥʠʷ ʢʦʣʝʩ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ ʦʜʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʥʘ ʜʨʫʛʫʶ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

ʚ ʚʠʜʝ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʠʥʝʨʮʠʦʥʥʳʭ ʟʚʝʥʴʝʚ. 

 

 

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ:  

1 ï ʙʝʟ ʫʯʝʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, 2 ï ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ. 

ʇʦʩʢʦʣʴʢʫ ʠʥʪʝʨʝʩʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʫʜʥʘ ʥʘ ʢʫʨʩʝ, ʪʦ ʫʨʘʚʥʝʥʠʷ 3 ʠ 5 ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ. ʋʨʘʚʥʝʥʠʷ ʟʘʧʠʰʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʫʨʩʦʚʦʛʦ ʫʛʣʘ. 

ʇʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʷ 6 ʠ 7 ʪʘʢʞʝ ʠʩʢʣʶʯʘʶʪʩʷ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ, ʠʩʭʦʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠ-

ʩʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 



ʉ.ɺ. ʃʝʙʝʜʝʚʘ, ɺ.ʀ. ʄʝʨʟʣʷʢʦʚ 

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʚʦʜʳ ʥʘ ʛʨʘʥʠʮʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ» 
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ʛʜʝ K ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ;  

Ű ï ʧʦʩʪʦʷʥʥʳʝ ʚʨʝʤʝʥʠ ʦʙʦʠʭ ʠʥʝʨʮʠʦʥʥʳʭ ʟʚʝʥʴʝʚ;  

ʨ ï ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ;  

nʟʘʜ ï ʟʘʜʘʥʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ 

.ɊKKKpɊKJpɊKJpɊpJɊ
pd

0)()2()2( 2342 =+++t++t+t+t  

ɽʩʣʠ ʧʨʝʥʝʙʨʝʯʴ ʜʝʤʧʬʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʫʜʥʦ ʩʨʝʜʳ, ʪʦ ʛʨʘ-

ʥʠʮʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʨʘʙʦʪʝ [13] ʥʘ ʧʨʠʤʝʨʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʕʄʇ. 

ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʢ ʙʝʟʨʘʟʤʝʨʥʦʤʫ ʚʨʝʤʝʥʠ ʩʪʥʦʚ
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ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝ-

ʥʠʝ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 
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ʇʦ ʢʨʠʪʝʨʠʶ ɻʫʨʚʠʮʘ ʩʠʩʪʝʤʘ ʫʩʪʦʡʯʠʚʘ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʫʩʣʦʚʠʠ:  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʙʦʣʴʰʝ ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ, ʪʝʤ ʙʦʣʴʰʝ ʦʙʣʘʩʪʴ ʫʩ-

ʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪ. ʝ. ʪʝʤ ʙʦʣʴʰʝ ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴ-
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ʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ. ʈʦʣʴ ʫʯʠʪʳʚʘʝʤʳʭ ʧʦʩʪʦʷʥʥʳʭ ʚʨʝʤʝʥʠ 

ʦʯʝʚʠʜʥʘ: ʯʝʤ ʤʝʥʴʰʝ ʠʭ ʚʝʣʠʯʠʥʘ, ʪʝʤ ʣʫʯʰʝ. 
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ʘ ʧʝʨʚʳʡ ʢʦʨʝʥʴ ʤʝʥʴʰʝ 0. ʇʨʠ K = 0
t

<
J

K
d

2
, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ ʚ 

[13]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ Kp ï ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʫʥʢʮʠʷ ʦʪ Kd, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ Kp ʙʫʜʝʪ 

ʧʨʠ ʟʥʘʯʝʥʠʠ .
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ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ Kp ʥʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ Kd ʧʨʠ ʣʶʙʦʤ ʟʥʘʯʝʥʠʠ K, ʪ.ʝ. ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʥʝʢʦʪʦʨʫʶ ʚʝʣʠʯʠʥʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

ɽʩʣʠ ʫʯʝʩʪʴ ʵʬʬʝʢʪ ʠʥʝʨʮʠʠ ʚʦʟʨʘʩʪʘʥʠʷ ʩʠʣʳ ʪʷʛʠ ʜʚʠʞʠʪʝʣʷ, ʪʦ ʧʦʣʫʯʠʤ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʷʪʦʛʦ ʧʦʨʷʜʢʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʩ 

ʂɼʈʂ ʩ ʫʯʝʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ. 

ʀʩʭʦʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʤʝʝʪ ʚʠʜ: 
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ʅʝ ʧʨʦʠʟʚʦʜʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʚʳʯʠʩʣʝʥʠʶ ʜʠʩʢʨʠʤʠʥʘʥʪʘ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚ-
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ʇʨʠ 0=K ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʣʫʯʝʥʥʳʡ ʚ [14] ʨʝʟʫʣʴʪʘʪ 
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ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

1. ʆʙʣʘʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʤʝʱʘʝʪʩʷ ʧʦ ʦʩʠ Kd ʚʥʠʟ ʥʘ ʚʝʣʠʯʠʥʫK , ʯʪʦ ʥʝ ʧʨʦʪʠ-

ʚʦʨʝʯʠʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ [11]. 

2. ʆʙʣʘʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ ʜʝʤʧʬʠʨʦ-

ʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

1. ɺʣʠʷʥʠʝ ʵʬʬʝʢʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʚ ʨʘʤʢʘʭ ʧʨʠʥʷʪʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʢʘʢ ʧʨʠ ʫʯʝʪʝ ʜʚʫʭ ʠʥʝʨʮʠʦʥʥʳʭ ʟʚʝʥʴʝʚ, ʪʘʢ ʠ ʧʨʠ 

ʫʯʝʪʝ ʪʨʝʭ ʟʚʝʥʴʝʚ. ɼʝʤʧʬʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʧʦ 

ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʢʫʨʩʘ, ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʇɼ ʨʝʛʫʣʷʪʦʨʘ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʟʘʜʘʯʝ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʪʦʣʴʢʦ ʥʘ ʩʪʨʫʢʪʫ-

ʨʫ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʩʠʩʪʝʤ, ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʜʝʤʧʬʠʨʦʚʘʥʠʷ, 

ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʦʪʦʨʘ ʤʘʰʠʥ 

ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʜʰʠʧʥʠʢʘʭ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʧʦʜʰʠʧʥʠʢʘ 

ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʨʝʰʘʶʱʠʤʠ). 

2. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʝʜʧʦʩʳʣʢʝ ʦʜʠʥʘʢʦʚʳʭ ʧʦʩʪʦʷʥʥʳʭ ʚʨʝʤʝʥʠ ʩ ʮʝʣʴʶ 

ʫʧʨʦʱʝʥʠʷ ʚʳʢʣʘʜʦʢ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʥʦʩʷʪ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʧʨʦʚʝʨʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʤ ʨʘʩʯʝʪʦʤ ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʝʨʮʠʡ (ʚʦʟʤʦʞʥʦ ʠ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ). 



ʉ.ɺ. ʃʝʙʝʜʝʚʘ, ɺ.ʀ. ʄʝʨʟʣʷʢʦʚ 

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʚʦʜʳ ʥʘ ʛʨʘʥʠʮʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ» 

 48 

3. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ (ʢʨʦʤʝ ʩʫʜʦʚ ʩ ʂɼʈʂ), ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʫʜʦʚ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ, 
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ʪʝʢʪʫʨʘ ï ʢʘʪʝʛʦʨʠʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʦʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 
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ʩʣʝʜʫʶʱʠʝ: ʪʫʨʠʩʪʠʯʝʩʢʠʝ, ʵʢʩʢʫʨʩʠʦʥʥʳʝ, ʤʝʩʪʥʳʝ, ʧʨʠʛʦʨʦʜʥʳʝ ʠ ʚʥʫʪʨʠʛʦʨʦʜ-

ʩʢʠʝ. ʂʘʞʜʳʡ ʚʠʜ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʚʦʡ ʪʠʧ ʩʫʜʦʚ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʤʬʦʨʪ ʧʦʝʟʜʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʩʢʦʨʦʩʪʴ. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚ ʈʦʩʩʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʛʝʦʛʨʘʬʠʷ ʢʨʫʠʟʦʚ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜ-

ʥʳʤ ʧʫʪʷʤ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʩʪʨʦʡʢʝ ʚʳʩʦʢʦʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ 

ʩʫʜʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʪʫʨʠʩʪʦʚ. ɺ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʯʥʳʝ ʢʨʫʠʟʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʩʫʜʘʭ ʧʨʦʝʢʪʦʚ 301, 302, 92-016, Q-040, Q-065 [2]. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʠʩʪʠ-

ʯʝʩʢʠʭ ʩʫʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

ɺʳʩʦʢʠʡ ʢʦʤʬʦʨʪ ʧʦʝʟʜʢʠ ʥʘ ʢʨʫʠʟʥʳʭ ʩʫʜʘʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʦʩ-

ʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʛʦʨʦʜʦʚ, ʟʝʣʝʥʳʝ ʩʪʦʷʥʢʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʨʠʚʣʝʢʘʶʪ ʥʘ ʨʝʯ-



ɺ.ʀ. ʃʶʙʠʤʦʚ 
ʆʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʪʠʧʘ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʯʥʳʭ ʢʨʫʠʟʥʳʭ ʩʫʜʦʚ 

 50 

ʥʳʝ ʩʫʜʘ ʚʩʝ ʙʦʣʴʰʝ ʪʫʨʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʦʩʪʨʘʥʥʳʭ. ʇʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʩʫʜʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 180 ʜʦ 328 ʯʝʣʦʚʝʢ, ʘ ʩʢʦʨʦʩʪʴ ʭʦʜʘ ï 

ʦʪ 22,6 ʜʦ 26 ʢʤ/ʯ. ʆʩʘʜʢʘ ʩʫʜʦʚ ʟʘʚʠʩʠʪ ʦʪ ʣʠʥʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʨʝʢʘʭ ʠ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʠ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʴ ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʭ ʩʫʜʦʚ (N/D) ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,573 ʜʦ 0,728 ʢɺʪ/ʪ, ʘ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ 

 ï ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,24 ʜʦ 0,334 ʢɺʪĀʯ/ʧʘʩʩ.Āʢʤ. 

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʩʫʜʦʚ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʨʦʝʢʪʳ 

ʅʦʤʝʨ ʧʨʦʝʢʪʘ 301 302 92-016 Q-040 Q-056 Q-065 

ʂʣʘʩʩʘ ʩʫʜʥʘ \ʆ 2,0 \ʄ 3,0 \ʆ 2,0 \ʆ 2,0 \ʄ 3,0 \ʆ 2,0 

ʇʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ, 

 nʧʘʩ, ʯʝʣ. 

254 290 328 218 250 180 

ɼʣʠʥʘ ʧʦ ʂɺʃ, ʤ 125 129 135,7 110,1 115,6 90,2 

ʐʠʨʠʥʘ ʧʦ ʂɺʃ, ʤ 16,70 16,70 16,80 14,5 16,5 15 

ʆʩʘʜʢʘ, ʤ 2,70 2,90 2,90 2,20 2,80 1,60 

ʉʢʦʨʦʩʪʴ ʭʦʜʘ, v, ʢʤ/ʯ 26 25,5 26 24 25,5 22,6 

ʄʦʱʥʦʩʪʴ ʉʕʋ, N, ʢɺʪ 2206 2206 2206 1324 1986 978,2 

ɺʦʜʦʠʟʤʝʱʝʥʠʝ, D, ʪ 3545 3846 3935 2099 2915 1342 

ʕʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʴ N/D, ʪ 0,622 0,573 0,560 0,630 0,681 0,728 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

N/nʧʘʩĀv, ʢɺʪĀʯ/ʯʝʣ.Āʢʤ 

0,334 0,298 0,258 0,253 0,311 0,240 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ 70-ʭ ʛʦʜʦʚ XX ʚʝʢʘ, ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʢʨʫʠʟʥʳʤ ʧʦʝʟʜʢʘʤ ʧʘʩʩʘʞʠʨʦʚ. ʉʨʝʜʠ ʞʝʣʘʶʱʠʭ ʧʦʙʳʚʘʪʴ ʚ ʢʨʫʠʟʘʭ ʚʩʝ 

ʙʦʣʴʰʝ ʤʦʣʦʜʝʞʠ. ʄʥʦʛʠʝ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʢʨʫʠʟʳ ʩ ʜʝʪʴʤʠ. ʇʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʚʦʜʥʦʤʫ ʪʫʨʠʟʤʫ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʩʫʜʦʚ. 

ʈʘʩʪʫʪ ʨʘʟʤʝʨʳ ʠ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ ʩʪʨʦʷʱʠʭʩʷ ʠ ʚʚʝʜʝʥʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʢʨʫʠʟʥʳʭ ʩʫʜʦʚ. ʇʦ ʫʨʦʚʥʶ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʤʥʦʛʠʝ ʩʫʜʘ ʥʝ ʫʩʪʫʧʘʶʪ ʦʪʝʣʷʤ. 

ʅʘʨʷʜʫ ʩ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʤʠ ʧʣʘʚʫʯʠʤʠ ʩʫʜʘʤʠ, ʟʘ ʨʫʙʝʞʦʤ ʩʪʨʦʷʪʩʷ ʠ ʢʨʫʠʟʥʳʝ 

ʩʫʜʘ ʥʝʙʦʣʴʰʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩ ʥʝʙʦʣʴʰʦʡ ʦʩʘʜʢʦʡ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʝʯʝʩʪ-

ʚʝʥʥʦʤʫ ʬʣʦʪʫ ʥʫʞʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʢʨʫʠʟʥʳʝ ʩʫʜʘ, ʧʨʠʥʦʩʷʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʦ-

ʭʦʜ. 

ɹʦʣʴʰʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʈʦʩʩʠʠ ʚʳʟʳʚʘʝʪ ʚʦʟʨʘʩʪ ʵʢʩʧʣʫʘ-

ʪʠʨʫʝʤʳʭ ʩʫʜʦʚ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 30 ʜʦ 45 ʣʝʪ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʟʘ ʨʫʙʝʞʦʤ 

ʧʨʝʜʝʣʴʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʣʝʪ, ʪʦ ʚ ʙʣʠ-

ʞʘʡʰʠʝ ʛʦʜʳ ʈʦʩʩʠʷ ʤʦʞʝʪ ʧʦʪʝʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʫʠʟʥʦʛʦ ʬʣʦʪʘ [3]. 

ɺʦʟʨʦʞʜʝʥʠʝ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʬʣʦʪʘ ʜʦʣʞʥʦ ʠʜʪʠ ʧʦ ʧʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫ-

ʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʩʣʦʞʥʦʡ ʧʨʦ-

ʙʣʝʤʳ ʙʝʟ ʧʦʤʦʱʠ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝ ʧʦʜ ʩʠʣʫ ʜʘʞʝ ʪʘʢʠʤ ʢʨʫʧʥʳʤ ʪʫʨʦʧʝʨʘʪʦʨʘʤ, ʢʘʢ 

çɺʦʜʦʭʦʜè ʠ çʄʦʩʪʫʨʬʣʦʪè. 

ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʙʳʣʦ ʚʦʩʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʇʨʘʚʠʪʝʣʴ-

ʩʪʚʘ ʈʌ ʦ ʚʳʜʝʣʝʥʠʠ ʩʨʝʜʩʪʚ ʥʘ ʧʦʩʪʨʦʡʢʫ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-

ʤʦʨʝ) ʧʣʘʚʘʥʠʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʛʝʦʛʨʘʬʠʠ ʚʦʜʥʦʛʦ ʪʫʨʠʟʤʘ. ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʩʦʟʜʘ-

ʥʠʝ ʥʦʚʳʭ ʩʫʜʦʚ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʤʘʨʰʨʫʪʳ ʚʦʜʥʳʭ ʧʫʪʝʰʝʩʪʚʠʡ ʟʘ 

ʩʯʝʪ ʧʦʩʝʱʝʥʠʷ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʉʝʚʘʩʪʦʧʦʣʷ, ʉʦʯʠ ʠ ɸʙʭʘʟʠʠ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʢʨʫʠʟʥʳʭ ʩʫʜʦʚ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʣʦʚʠʡ ʠʭ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ, ʦʙʦʩʥʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʪʠʧʘ (ɸʂʊ) ʠ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʫʠʟʥʳʝ ʨʝʯʥʳʝ ʧʝʨʝʚʦʟʢʠ ʚ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ 13 

ʨʘʡʦʥʘʭ ʠʟ 85. ʆʩʥʦʚʥʦʡ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩ-

ʩʠʠ, ʇʦʚʦʣʞʴʷ, ʨʘʡʦʥʘʭ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ɻʣʘʚʥʳʤʠ ʧʦʨʪʘʤʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʨʝʯʥʦʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷʶʪʩʷ ʄʦʩʢʚʘ, ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛ ʠ ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ. ɺ ʧʦ-

ʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʟʘʤʝʪʥʦ ʚʦʟʨʦʩ ʧʦʪʦʢ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʪʫʨʠʩʪʦʚ, ʢʦʪʦ-

ʨʳʝ ʩʦʚʝʨʰʘʶʪ ʢʨʫʠʟʳ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʨʝʢʘʤ. 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʩʫʜʦʚ ʩ ʤʘʣʦʡ ʦʩʘʜʢʦʡ ʪʫʨʠʟʤ ʥʘ ʙʦʢʦʚʳʭ ʠ ʤʘ-

ʣʳʭ ʨʝʢʘʭ ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 14,0ï16,0 ʤʣʥ. ʯʝʣʦ-

ʚʝʢ ʚ ʛʦʜ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʩʜʝʨʞʠʚʘʶʱʠʤʠ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝ-

ʨʝʚʦʟʦʢ, ʷʚʣʷʶʪʩʷ ʥʠʟʢʘʷ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ, ʥʠʟʢʘʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠ ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʢʨʝʜʠʪʦʚ, ʩʪʘʨʝʥʠʝ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʬʣʦʪʘ, ʫʭʫʜʰʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ (ɺɺʇ). ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʩʣʝʜʫʝʪ ʧʨʦ-

ʜʦʣʞʠʪʴ ʧʦʠʩʢ ʧʫʪʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʪʫʨʠʟʤʘ ʟʘ ʩʯʝʪ ʧʦʩʪʨʦʡʢʠ ʥʦʚʳʭ 

ʢʨʫʠʟʥʳʭ ʩʫʜʦʚ, ʫʣʫʯʰʝʥʠʝ ʩʝʨʚʠʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʫʨʠʩʪʦʚ, ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʣʠʥʠʡ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʡʢʘ ʧʘʩ-

ʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-ʤʦʨʝ) ʧʣʘʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʧʝʨʠʦʜ 

ʥʘʚʠʛʘʮʠʠ ʥʘ ɺɺʇ, ʘ ʧʦʩʣʝ ʝʝ ʟʘʚʝʨʰʝʥʠʷ ï ʚ ʧʨʠʙʨʝʞʥʦʤ ʧʣʘʚʘʥʠʠ. ʇʨʦʝʢʪʳ ʨʝʯʥʳʭ 

ʩʫʜʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ 2013 ʛʦʜʫ ʄʦʨʩʢʠʤ ʠʥʞʝʥʝʨʥʳʤ ʙʶʨʦ (ɿɸʆ çʄʀɹ ʉʇʙè). 

ʇʝʨʚʦʝ ʪʘʢʦʝ ʩʫʜʥʦ ï çɺʦʣʛʦïɹʘʣʪ ʤʘʢʩè (ʧʨʦʝʢʪ PV500VB), ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴʶ 

500 ʯʝʣ., ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʣʠʥʠʠ ʄʦʩʢʚʘïʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛï

ɸʩʪʨʘʭʘʥʴ. ɼʣʷ ʥʝʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʚ ʌʠʥʩʢʠʡ ʟʘʣʠʚ, ʘ ʪʘʢʞʝ ʚ 

ɹʘʣʪʠʡʩʢʦʝ ʠ ʉʝʚʝʨʥʦʝ ʤʦʨʝ. ɺʪʦʨʦʝ ʩʫʜʥʦ ï çɺʦʣʛʦïɼʦʥ ʤʘʢʩè (ʧʨʦʝʢʪ PV300VD) 

ʠʤʝʝʪ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ 300 ʯʝʣ., ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ɺɺʇ ʩ 

ʚʳʭʦʜʦʤ ʚ ʧʨʠʙʨʝʞʥʳʝ ʤʦʨʩʢʠʝ ʨʘʡʦʥʳ [4]. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʦʤʷʥʫʪʳʭ 

ʩʫʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ  

ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-ʤʦʨʝ) ʧʣʘʚʘʥʠʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʨʦʝʢʪʳ 

ʅʦʤʝʨ ʧʨʦʝʢʪʘ PV500VB PV300VD 

ʂʣʘʩʩ ʩʫʜʥʘ \ʄ-ʇʈ 2,5 (ʣʝʜ 30) ɸ ʂʄ Ċ Ice1 R2-RSN AUT1-IC5 

ɼʣʠʥʘ ʛʘʙʘʨʠʪʥʘʷ, ʤ 179,9 140,2 

ɼʣʠʥʘ ʨʘʩʯʝʪʥʘʷ, ʤ 176,0 130,8 

ʐʠʨʠʥʘ ʛʘʙʘʨʠʪʥʘʷ, ʤ 17,0 16,6 

ʐʠʨʠʥʘ ʨʘʩʯʝʪʥʘʷ, ʤ 16,8 16,2 

ɺʳʩʦʪʘ ʙʦʨʪʘ, ʤ 5,5 5,5 

ʆʩʘʜʢʘ, ʤ 3,2 3,2 

ɺʳʩʦʪʘ ʛʘʙʘʨʠʪʥʘʷ ʦʪ ʆʇ, ʤ 16,4 17,2 

ʉʢʦʨʦʩʪʴ ʭʦʜʘ, ʢʤ/ʯ 22,5 23,0 

ʕʢʠʧʘʞ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʡ 

ʧʝʨʩʦʥʘʣ, ʯʝʣ 

117 76 

ɸʚʪʦʥʦʤʥʦʩʪʴ ʧʦ ʟʘʧʘʩʘʤ  

ʪʦʧʣʠʚʘ, ʩʫʪ. 

15 15 

 

ʊʝʧʣʦʭʦʜ çɺʦʣʛʦ-ɹʘʣʪ ʤʘʢʩè (ʧʨʦʝʢʪ PV500VB) ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʥʘ ʢʣʘʩʩ ʈʈʈ \ʄ-

ʇʈ 2,5 (ʣʝʜ 30) ɸ. ɸʂʊ ï ʩʪʘʣʴʥʦʝ ʩʘʤʦʭʦʜʥʦʝ ʪʨʝʭʚʠʥʪʦʚʦʝ ʩʫʜʥʦ ʩ ʧʦʣʥʦʧʦʚʦʨʦʪ-



ɺ.ʀ. ʃʶʙʠʤʦʚ 
ʆʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʪʠʧʘ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʯʥʳʭ ʢʨʫʠʟʥʳʭ ʩʫʜʦʚ 
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ʥʦʡ ʚʠʥʪʦ-ʨʫʣʝʚʦʡ ʢʦʣʦʥʢʦʡ ʚ ɼʇ, ʩ ʥʘʢʣʦʥʥʳʤ ʬʦʨʰʪʝʚʥʝʤ ʠ ʪʨʘʥʮʝʚʦʡ ʢʦʨʤʦʡ, 

ʠʟʙʳʪʦʯʥʳʤ ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ, ʫʜʣʠʥʝʥʥʳʤ ʙʘʢʦʤ ʠ ʶʪʦʤ, ʯʝʪʳʨʝʭʲʷʨʫʩʥʦʡ ʥʘʜ-

ʩʪʨʦʡʢʦʡ, ʢʦʨʤʦʚʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʄʇ (ʨʠʩʫʥʦʢ 1). 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʫʜʥʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʢʦʤʬʦʨʪ ʜʣʷ ʧʘʩʩʘʞʠ-

ʨʦʚ. ʉʫʜʥʦ ʠʤʝʝʪ 97 ʩʪʘʥʜʘʨʪʥʳʭ ʜʚʫʭʤʝʩʪʥʳʭ ʢʘʶʪ ʧʣʦʱʘʜʴʶ 15,5 ʤ
2
; 72 ʜʚʫʭʤʝʩʪ-

ʥʳʝ ʢʘʶʪʳ ʩ çʬʨʘʥʮʫʟʩʢʠʤè ʙʘʣʢʦʥʦʤ ʧʣʦʱʘʜʴʶ 17 ʤ
2
; 64 ʜʚʫʭʤʝʩʪʥʳʝ ʢʘʶʪʳ ʩ ʙʘʣ-

ʢʦʥʦʤ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 17 ʤ
2
; 24 ʜʚʫʭʤʝʩʪʥʳʝ ʢʘʶʪʳ çʣʶʢʩè ʩ ʙʘʣʢʦʥʦʤ ʧʣʦʱʘʜʴʶ 

ʦʢʦʣʦ 26 ʤ
2
 ʠ ʜʚʫʭ çʣʶʢʩè - ʘʧʘʨʪʘʤʝʥʪʳ ʩ ʙʘʣʢʦʥʦʤ ʧʣʦʱʘʜʴʶ 41 ʤ

2
. ʇʨʠʤʝʯʘʪʝʣʴ-

ʥʦ, ʯʪʦ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ ʩʫʜʥʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʢʘʶʪʥʳʭ ʤʦ-

ʜʫʣʝʡ. 

ʂʘʶʪʳ ʜʣʷ ʪʫʨʠʩʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʨʝʜʥʝʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ ʥʘ 4-ʭ ʷʨʫʩʘʭ 

ʥʘʜʩʪʨʦʡʢʠ ʠ ʚ ʢʦʨʧʫʩʝ. ɺ ʢʦʨʧʫʩʝ ʚ ʩʨʝʜʥʝʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʦ-

ʤʝʱʝʥʠʷ ʜʣʷ ʵʢʠʧʘʞʘ. ʂʘʶʪʳ ʥʘ ʚʝʨʭʥʝʡ ʠ ʩʦʣʥʝʯʥʦʡ ʧʘʣʫʙʘʭ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʙʘʣʢʦʥʳ ʩʦ ʩʜʚʠʞʥʳʤʠ ʩʝʢʮʠʷʤʠ. 

ɺ ʥʦʩʦʚʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʨʝʩʪʦʨʘʥ, ʤʫʟʳʢʘʣʴʥʳʡ ʩʘʣʦʥ ʩ ʙʘ-

ʨʦʤ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʳʝ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʳ, ʢʘʤʙʫʟ, ʢʣʘʜʦʚʳʝ, ʢʘʶʪ-ʢʦʤʧʘʥʠʷ ʠ ʧʦʤʝ-

ʱʝʥʠʷ ʜʣʷ ʦʪʜʳʭʘ ʵʢʠʧʘʞʘ. 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʦʙʱʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʦʛʦ  

ʩʫʜʥʘ çɺʦʣʛʦ-ɹʘʣʪ ʤʘʢʩè (ʧʨʦʝʢʪ PV500VB) 

ʂʦʨʤʦʚʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘ ʦʪʚʝʜʝʥʘ ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʦʪʜʳʭʘ ʠ ʨʘʟʚʣʝʯʝʥʠʡ ʪʫ-

ʨʠʩʪʦʚ, ʚʢʣʶʯʘʷ ʪʨʝʥʘʞʝʨʥʳʡ ʟʘʣ, ʤʘʩʩʘʞʥʫʶ, ʙʠʙʣʠʦʪʝʢʫ, ʤʘʛʘʟʠʥʳ ʠ ʜʨ. 

ʊʝʧʣʦʭʦʜ çɺʦʣʛʦ-ɼʦʥ ʤʘʢʩè (ʧʨʦʝʢʪ PV300VD) ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʥʘ ʢʣʘʩʩ ʈʄʈʉ 

çʂʄ Ċ Ice1 R2ïRSN AUT1ïIC5è. ɸʂʊ ï ʩʪʘʣʴʥʦʝ ʩʘʤʦʭʦʜʥʦʝ ʪʨʝʭʚʠʥʪʦʚʦʝ ʩʫʜʥʦ ʩ 

ʥʘʢʣʦʥʥʳʤ ʬʦʨʰʪʝʚʥʝʤ ʠ ʪʨʘʥʮʝʚʦʡ ʢʦʨʤʦʡ, ʠʟʙʳʪʦʯʥʳʤ ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ, ʫʜʣʠ-

ʥʝʥʥʳʤ ʙʘʢʦʤ ʠ ʶʪʦʤ, 4-ʭ ʷʨʫʩʥʦʡ ʥʘʜʩʪʨʦʡʢʦʡ, ʢʦʨʤʦʚʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʄʇ. 

ʂʘʢ ʠ ʪʝʧʣʦʭʦʜ çɺʦʣʛʦ-ɹʘʣʪ ʤʘʢʩè, ʦʥʦ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʢʦʤʬʦʨʪʦʤ ʨʘʟ-

ʤʝʱʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʤʝʝʪ 144 ʩʪʘʥʜʘʨʪʥʳʝ ʜʚʫʭʤʝʩʪʥʳʝ ʢʘʶʪʳ ʧʣʦ-

ʱʘʜʴʶ ʦʢʦʣʦ 13 ʤ
2
 ʠ 6 ʢʘʶʪ çʃʶʢʩè. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʘʶʪʥʳʭ ʤʦ-

ʜʫʣʝʡ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ ʩʫʜʥʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 250 ʜʦ 300 ʤʝʩʪ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʂʘʶʪʳ ʜʣʷ ʪʫʨʠʩʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʨʝʜʥʝʡ ʟʦʥʝ ʥʘ ʯʝʪʳʨʝʭ ʷʨʫʩʘʭ ʥʘʜʩʪʨʦʡʢʠ. 

ʂʘʶʪʳ çʃʶʢʩè ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʙʘʣʢʦʥʳ. ʂʘʶʪʳ ʜʣʷ ʵʢʠʧʘʞʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʢʦʨʧʫʩʝ. 

ɺ ʥʦʩʦʚʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʤʫʟʳʢʘʣʴʥʳʡ ʩʘʣʦʥ ʩ ʙʘʨʦʤ, ʪʨʘʥʩ-

ʬʦʨʤʠʨʫʝʤʳʝ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʳ, ʜʨʫʛʠʝ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʦʪʜʳʭʘ. ɺ ʢʦʨʤʝ ʨʘʩʧʦʣʘʛʘʶʪ-

ʩʷ ʜʚʫʭʲʷʨʫʩʥʳʡ ʨʝʩʪʦʨʘʥ, ʢʘʤʙʫʟ, ʢʣʘʜʦʚʳʝ ʠ ʄʇ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʥʫʪʨʝʥʥʷʷ ʢʦʤʧʦʥʦʚʢʘ ʢʨʫʠʟʥʳʭ ʩʫʜʦʚ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝ-

ʮʠʬʠʢʫ. ɺʩʝ ʧʦʤʝʱʝʥʠʷ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʧʘʩʩʘʞʠʨʩʢʠʝ, ʧʦʤʝʱʝʥʠʷ ʜʣʷ 

ʵʢʠʧʘʞʘ ʠ ʩʣʫʞʝʙʥʳʝ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʪʝʨʤʠʥʦʤ çʧʘʩʩʘʞʠʨʩʢʠʝ ʧʦʤʝʱʝʥʠʷè ʧʦʥʠʤʘ-

ʝʪʩʷ ʢʦʤʧʣʝʢʩ ʧʦʤʝʱʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʝʙʳʚʘ-

ʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʩʫʜʥʝ. ʅʘ ʢʨʫʠʟʥʳʭ ʩʫʜʘʭ ʨʘʟʚʠʪʘ ʩʠʩʪʝʤʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʘʩʩʘ-

ʞʠʨʩʢʠʭ ʧʦʤʝʱʝʥʠʡ. ʋʜʝʣʴʥʳʡ ʦʙʲʝʤ ʪʘʢʠʭ ʧʦʤʝʱʝʥʠʡ ʥʘ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ ʥʘ ʥʝ-

ʢʦʪʦʨʳʭ ʢʨʫʠʟʥʳʭ ʩʫʜʘʭ ʜʦʩʪʠʛʘʝʪ 100 ʤ
3
 ʠ ʙʦʣʝʝ. ʅʘ ʤʥʦʛʠʭ ʩʫʜʘʭ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ 

ʥʘʜʩʪʨʦʡʢʠ ʫʩʪʨʘʠʚʘʶʪ ʦʙʟʦʨʥʳʝ ʚʝʨʘʥʜʳ ʠ ʨʝʩʪʦʨʘʥʳ [5]. 

ʇʘʩʩʘʞʠʨʩʢʠʝ ʢʘʶʪʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ ʧʦ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ 

(ʧʦ ʫʨʦʚʥʶ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʜʦʙʩʪʚ ʠ ʫʩʣʫʛ) ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʢʦʤʧʦʥʦʚʢʠ 

ʢʨʫʠʟʥʦʛʦ ʩʫʜʥʘ. ʂʘʶʪʳ 1-ʛʦ ʠ 2-ʛʦ ʢʣʘʩʩʦʚ ʠʤʝʶʪ ʩʘʥʫʟʝʣ, ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ ʩʧʘʣʴ-

ʥʳʝ ʤʝʩʪʘ ʠ ʤʝʩʪʘ ʜʣʷ ʦʪʜʳʭʘ. ʂʘʶʪʳ çʣʶʢʩè ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʧʘʨʪʘʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʛʦʩʪʠʥʠʯʥʳʭ ʥʦʤʝʨʦʚ ʚʳʩʰʝʛʦ ʢʣʘʩʩʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʨʘʚʥʝ-

ʥʠʝ ʩ ɺʦʣʞʩʢʠʤʠ ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʩʫʜʘʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʥʦʚʳʭ ʩʫʜʦʚ ʤʘʣʦ ʧʨʦʛʫ-

ʣʦʯʥʳʭ ʧʘʣʫʙ ʠ ʤʝʩʪ ʜʣʷ ʦʪʜʳʭʘ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʚʦʟʜʫʭʝ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦ-

ʢʦʛʦ ʢʦʤʬʦʨʪʘ ʧʦʝʟʜʢʠ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ 

ʪʫʨʘ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠ ʝʱʝ ʥʘ ʦʜʠʥ ʚʘʞʥʳʡ ʚʦʧʨʦʩ ï ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘ ʥʘʚʠʛʘʮʠʶ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʦʚʳʭ 

ʩʫʜʦʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʎʅʀʀʄʌ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʪʝʧʣʦʭʦʜʘ çɺʦʣʛʦ-

ɼʦʥ ʤʘʢʩè ʩʦʩʪʘʚʣʷʝʪ 13,8 ʛʦʜʘ, ʘ ʪʝʧʣʦʭʦʜʘ çɺʦʣʛʦ-ɹʘʣʪ ʤʘʢʩè ï 10,7 ʛʦʜʘ. ʇʨʠ ʟʥʘ-

ʯʠʪʝʣʴʥʦʤ ʨʘʟʣʠʯʠʠ ʧʦ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʩʨʦʢʘʭ ʦʢʫʧʘʝʤʦʩʪʠ 

ʧʝʨʚʦʛʦ ʩʫʜʥʘ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʜʦ 

300 ʩʫʪ.) ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ [4]. 

ɽʱʝ ʦʜʥʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʬʣʦ-

ʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʳ ʧʝʨʝʚʦʟʦʢ ʪʫʨʠʩʪʦʚ, ʷʚʣʷʝʪʩʷ ʧʦ-

ʩʪʨʦʡʢʘ ʤʝʣʢʦʩʠʜʷʱʠʭ ʩʫʜʦʚ ʩ ʢʦʣʝʩʥʳʤ ʜʚʠʞʠʪʝʣʝʤ (ʇʂʉ). 

ɸʥʘʣʠʟ ʫʩʣʦʚʠʡ ʧʣʘʚʘʥʠʷ ʥʘ ʙʦʢʦʚʳʭ ʠ ʤʝʣʢʦʚʦʜʥʳʭ ʨʝʢʘʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʣʘʚ-

ʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʥʦʚʳʭ ʩʫʜʦʚ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʜʣʠʥʫ ʧʦ ʂɺʃ 50 ʤ, ʰʠʨʠʥʫ 

11,7 ʤ, ʦʩʘʜʢʫ ʥʝ ʙʦʣʝʝ 0,8 ʤ. ɺ ʢʘʯʝʩʪʚʝ ʜʚʠʞʠʪʝʣʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ (ɼʈʂ) ï ʛʨʝʙʥʳʝ ʢʦʣʝʩʘ, ʩʢʦʤʧʦʥʦʚʘʥʥʳʝ ʚ ʢʦʨʤʝ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʠʤʝʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʚʩʪʘʚʢʫ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʢʨʫʛ-

ʣʦʩʢʫʣʳʤʠ ʰʧʘʥʛʦʫʪʘʤʠ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʧʦʩʪʨʦʡʢʠ ʩʫʜʥʘ. ʋʞʝ ʥʘʢʦʧʣʝʥ 

ʦʧʳʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʩʫʜʦʚ. ʇʝʨʚʦʝ ʩʫʜʥʦ ʪʘʢʦʛʦ ʪʠʧʘ ʇʂʉ-40 

çʉʫʨʘè ʙʳʣʦ ʩʧʫʱʝʥʦ ʥʘ ʚʦʜʫ ʚ ʥʦʷʙʨʝ 2010 ʛʦʜʘ. ɺʪʦʨʦʝ ʩʫʜʥʦ çʂʦʣʝʩʦʚʲè ï ʚ 

2013 ʛʦʜʫ, ʘ ʪʨʝʪʴʝ ʩʫʜʥʦ çɼʦʙʨʦʭʦʜʲè ï ʚ 2015 ʛʦʜʫ. ʇʝʨʚʦʝ ʩʫʜʥʦ ʙʘʟʠʨʫʝʪʩʷ ʠ ʨʘ-

ʙʦʪʘʝʪ ʚ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ, ʚʪʦʨʦʝ ï ʚ ʄʦʩʢʚʝ. ʊʨʝʪʴʝ ʩʫʜʥʦ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʴ [6]. 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʚʳʭ ʩʫʜʦʚ ʪʠʧʘ ʇʂʉ ʧʦʢʘʟʘʣ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʳʭ ʨʝʢ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʫʜʦʚ ʵʪʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʡ-

ʢʘ ʢʨʫʠʟʥʦʛʦ ʪʝʧʣʦʭʦʜʘ çɿʦʣʦʪʦʝ ʢʦʣʴʮʦè (ʨʠʩʫʥʦʢ 2). ʉʫʜʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʥʘ 

ʢʣʘʩʩ ʈʈʈ ç\ʆ 2,0è, ʠʤʝʝʪ ʛʘʙʘʨʠʪʥʫʶ ʜʣʠʥʫ 58,7 ʤ, ʛʘʙʘʨʠʪʥʫʶ ʰʠʨʠʥʫ 13,4 ʤ, ʚʳ-

ʩʦʪʫ ʙʦʨʪʘ 1,5 ʤ, ʦʩʘʜʢʫ 0,8 ʤ. ʇʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ 240 ʯʝʣ. ʄʦʱʥʦʩʪʴ ʉʕʋ ï 

2Ĭ300 ʢɺʪ, ʩʢʦʨʦʩʪʴ ʜʦ 20ʢʤ/ʯ. 
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ʈʠʩ. 2. ʉʭʝʤʘ ʦʙʱʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

 ʩʫʜʥʘ çɿʦʣʦʪʦʝ ʢʦʣʴʮʦè 

ʅʘ ʩʫʜʥʝ çɿʦʣʦʪʦʝ ʢʦʣʴʮʦè ʫʯʪʝʥ ʦʧʳʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ 

ʵʪʦʛʦ ʪʠʧʘ: ʫʩʠʣʝʥ ʢʦʨʧʫʩ, ʩʜʝʣʘʥʳ ʚʪʦʨʳʝ ʙʦʨʪʘ, ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʤʝʞʜʫ-

ʜʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʧʪʠʤʠʟʠʨʦʚʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ. ʇʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʤ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʨʝʰʝʥʠʝ. ʉʫʜʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʠ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ ʨʷʜʘ ʦʩʪʝʢʣʝʥʥʦʡ ʥʘʜʩʪʨʦʡʢʠ, ʢʦʪʦʨʘʷ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʟʘʚʝʨʰʘʝʪʩʷ ʨʫʣʝ-

ʚʦʡ ʨʫʙʢʦʡ ʠ ʧʦʤʝʱʝʥʠʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʚ ʢʦʨʤʝ ï ɼʈʂ. ʆʩʥʦʚʫ ɼʈʂ 

ʩʦʩʪʘʚʣʷʶʪ ʜʠʟʝʣʴ-ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʉʕʋ, ʧʨʠʚʦʜʷʱʠʝ ʚ ʜʝʡʩʪʚʠʝ ʛʨʝʙʥʳʝ ʢʦʣʝʩʘ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʝ ʚ ʢʦʨʤʝ [7]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʊʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʈʌ ʥʘ ʧʝʨʠʦʜ 

ʜʦ 2030 ʛʦʜʘè, ʫʪʚʝʨʞʜʝʥʥʦʡ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʠ ˉ 1734 ʨ 22.11.2008 ʛ., ʟʘʧʣʘ-

ʥʠʨʦʚʘʥʘ ʧʦʩʪʨʦʡʢʘ ʧʷʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ çɿʦʣʦʪʦʝ ʢʦʣʴʮʦè. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʢʨʫʠʟʥʳʭ ʩʫʜʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʫʜʥʘ ʠ ʝʛʦ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ [8]. 
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PECULIARITIES OF THE  SUBSTANTIATION  

OF THE ARCHITECTURAL -DESIGN TYPE  

OF THE CRUISE SHIP 

V.I. Lyubimov 

Key words: passenger vessel, cruise ship, architectural and constructive type, hull, super-

structure, wheelhouse, passenger compartment, passenger cabin, architectural analysis.  

 

The features of the substantiation of the architecturally-constructive type (ACT) of promising 

river cruise vessels, including mixed (river-sea) navigation vessels, are considered allowing 

to form a virtual model of a ship at the stages of conceptual design, to perform architectural 

analysis. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 07.05.2018 ʛ. 
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ʈɸʉʏɪʊ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʋʉʀʃʀʁ,  

ɺʆɿʅʀʂɸʖʑʀʍ ɺ ɸɺʊʆʉʎɽʇɽ ʊʆʃʂɸɽʄʆɻʆ ʉʆʉʊɸɺɸ 

ʇʈʀ ʍʆɼɽ ʅɸ ɺʆʃʅɽʅʀʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʣʢʘʝʤʳʡ ʩʦʩʪʘʚ, ʘʚʪʦʩʮʝʧ, ʨʝʛʫʣʷʨʥʘʷ ʢʘʯʢʘ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʢʘʯʢʠ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʯʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʠ-

ʣʠʡ ʚ ʘʚʪʦʩʮʝʧʝ ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʦʣʢʘʝʤʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘ-

ʪʳ ʪʝʩʪʦʚʳʭ ʨʘʩʯʸʪʦʚ ʠ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ.  

 

ʇʝʨʝʤʝʱʝʥʠʝ ʥʝʩʘʤʦʭʦʜʥʳʭ ʩʫʜʦʚ ʤʝʪʦʜʦʤ ʪʦʣʢʘʥʠʷ ʫʞʝ ʙʦʣʝʝ ʧʷʪʠʜʝʩʷʪʠ ʣʝʪ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʤʘʩʩʦʚʳʭ ʛʨʫʟʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ 

ʧʫʪʷʭ. ɽʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʢʘʟʘʥʘ ʚ ʨʘʙʦʪʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʠ ʥʝʦʩʧʦʨʠʤʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʦʡ ʦʩʚʦʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʦʪʨʝʙʦʚʘʣʦ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʥʦʚʳʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʢʘʢ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʨʘʙʦʪʳ ʬʣʦʪʘ, ʪʘʢ ʠ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʫʜʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʪʦʣʢʘʝ-

ʤʳʡ ʩʦʩʪʘʚ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʟ ʥʠʭ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʘʚʪʦʩʮʝʧʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʮʝʧʢʫ ʩʫʜʦʚ ʩʦʩʪʘʚʘ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʨʘʙʦʪʘʥʥʳʝ ʠ ʧʨʦʚʝʨʝʥʥʳʝ ʚʨʝʤʝʥʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʵʪʦʛʦ ʩʫʜʦʚʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʦʜʥʦ- ʠ ʜʚʫʭʟʘʤʢʦʚʳʭ ʘʚʪʦʩʮʝʧʘʭ, ʥʘʧʨʠʤʝʨ ʪʠʧʘ ʆ-200 

ʠ ʋɼʈ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴ-

ʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢ ʞʝ ʥʘʣʠʯʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʦʙʱʝʩʪʚ ʢ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʩʠʣʠʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ ʘʚʪʦʩʮʝʧʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʩʪʘʚʘ. ʊʘʢʠʝ ʢʨʠʪʠʯʝʩʢʠʝ ʫʩʠʣʠʷ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʢ-
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ʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʨʫʣʝʡ ʪʦʣʢʘʯʘ ʠ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦʡ ʢʘʯʢʝ ʩʫʜʦʚ ʩʦʩʪʘʚʘ ʧʨʠ ʝʛʦ ʭʦʜʝ ʥʘ ʚʦʣʥʝʥʠʠ. 

ʂʘʞʜʦʝ ʩʫʜʥʦ ʩʦʩʪʘʚʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʚʝʨʰʘʝʪ ʰʝʩʪʴ ʚʠʜʦʚ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʜʚʠ-

ʞʝʥʠʡ (ʧʝʨʝʤʝʱʝʥʠʡ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʸʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ, ʢʦʪʦʨʳʝ ʚ [1] ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʝʡ ʢʘʯʢʠ, ʢʘʢ ʥʝʢʦʪʦʨʦʛʦ ʪʚʸʨʜʦʛʦ ʥʝʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʝʣʘ. 

ʅʘʭʦʞʜʝʥʠʝ ʫʩʠʣʠʡ ʚ ʵʣʝʤʝʥʪʘʭ ʩʯʘʣʘ ʪʦʣʢʘʝʤʦʛʦ ʩʦʩʪʘʚʘ ʩʚʷʟʘʥʦ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ 

ʠ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʢʘʞʜʦʛʦ ʩʫʜʥʘ ʧʨʠ ʚʩʝʭ ʵʪʠʭ ʧʝʨʝʤʝʱʝʥʠʷʭ, ʜʣʷ 

ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʕʡʣʝʨʘ-ʃʘʛʨʘʥʞʘ 
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ʛʜʝ Ti ï ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʳ i-ʦʝ ʩʫʜʥʦ ʚʦʜʘ; 

n ï ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ; 

sw  ï ʢʚʘʟʠʩʢʦʨʦʩʪʠ ʩʠʩʪʝʤʳ; 

y
tsg  ï ʪʨʸʭʠʥʜʝʢʩʥʳʝ ʩʠʤʚʦʣʳ ɹʦʣʴʮʤʘʥʘ; 

y
se  ï ʜʚʫʭʠʥʜʝʢʩʥʳʝ ʩʠʤʚʦʣʳ ɹʦʣʴʮʤʘʥʘ; 

sn  ï ʢʚʘʟʠʢʦʦʨʜʠʥʘʪʳ; 

sP  ï ʦʙʦʙʱʸʥʥʘʷ ʩʠʣʘ, ʦʪʥʝʩʸʥʥʘʷ ʢ ʢʦʦʨʜʠʥʘʪʝ. 

 

ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʪʦʣʢʘʝʤʦʛʦ ʩʦʩʪʘʚʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʩʫʤʤʘ ʢʠ-

ʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʪʦʣʢʘʯʘ, ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʩʦʩʪʘʚʘ ʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʞʠʜʢʦ-

ʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ ʩʦʩʪʘʚʘ. ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʢʘʞ-

ʜʦʛʦ ʩʫʜʥʘ ʩʦʩʪʘʚʘ ʧʦʣʫʯʝʥʦ ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʚʠʞʝʥʠʷ 

ʪʚʸʨʜʦʛʦ ʪʝʣʘ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ çʩʫʜʦʚ ʩʦʩʪʘʚʘ ï 

ʞʠʜʢʦʩʪʴè [4]. 

ɺʥʝʰʥʠʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʫʜʘ ʩʦʩʪʘʚʘ, ʩʚʝʜʝʥʳ ʢ ʩʣʝʜʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ: 

1 ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʜʚʠʞʠʪʝʣʷʭ; 

2 ʨʫʣʝʚʳʝ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ; 

3 ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʢʦʨʧʫʩʘʤ ʩʫʜʦʚ ʩʦ ʩʪʦʨʦʥʳ ʞʠʜʢʦʩʪʠ ʠ ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʝ ʝʸ ʚʷʟʢʦʩʪʴʶ ʠ ʥʘʣʠʯʠʝʤ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

4 ʚʦʟʤʫʱʸʥʥʳʝ ʩʠʣʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʙʝʛʘʶʱʠʤ ʚʦʣʥʝʥʠʝʤ; 

5 ʜʝʤʧʬʠʨʫʶʱʠʝ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʩʠʣʳ. 

ʉ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʚ [4] ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ 

ʚʥʝʰʥʠʭ ʩʠʣ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʫʨʘʚʥʝʥʠʝ (1) ʧʨʠ-

ʤʝʥʠʪʝʣʴʥʦ ʢʦ ʚʩʝʤ ʰʝʩʪʠ ʚʠʜʘʤ ʢʦʣʝʙʘʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʩʫʜʥʘ, ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ 

ʠʤʝʝʪ ʚʠʜ [1] 

, , ,i j i j i j
A B C³ = , (2) 

ʛʜʝ A ï ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʡ; 

B ï ʤʘʪʨʠʮʘ ʧʝʨʝʤʝʱʝʥʠʡ; 

C ï ʤʘʪʨʠʮʘ ʚʥʝʰʥʠʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʫʜʥʦ; 

i ï ʪʠʧ ʩʫʜʥʘ ʪʦʣʢʘʝʤʦʛʦ ʩʦʩʪʘʚʘ; 

j ï ʚʠʜ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

 

ʄʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ ʚʠʜ [5,6,7,8] 
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ʄʘʪʨʠʮʘ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʝʡ 

ʥʝʠʟʚʝʩʪʥʳʭ 

( ),

T

i jB x x x h h h z z z q q q j j j y y y= , 

ʛʜʝ , ,xhz ï ʧʝʨʝʤʝʱʝʥʠʷ ʩʫʜʥʘ ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ, ʧʦʧʝʨʝʯʥʦʡ, ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ;  

, ,x z h ï ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ (ʧʝʨʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ) ʚʜʦʣʴ ʧʨʦ-

ʜʦʣʴʥʦʡ, ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ i-ʦʛʦ ʩʫʜʥʘ ʚ ʩʦʩʪʘʚʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  

, ,x z h ï ʫʩʢʦʨʝʥʠʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ (ʚʪʦʨʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ) ʚʜʦʣʴ 

ʧʨʦʜʦʣʴʥʦʡ, ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ i-ʦʛʦ ʩʫʜʥʘ ʚ ʩʦʩʪʘʚʝ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ;  

, ,q y j ï ʫʛʣʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ (ʢʨʝʥ), ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ (ʜʠʬ-

ʬʝʨʝʥʪ) ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ (ʨʳʩʢʘʥʴʝ) i-ʦʛʦ ʩʫʜʥʘ ʚ ʩʦʩʪʘʚʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  

, ,q y j ï ʩʢʦʨʦʩʪʠ ʫʛʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ (ʧʝʨʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ) ʚʦ-

ʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ, ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ i-ʦʛʦ ʩʫʜʥʘ ʚ ʩʦʩʪʘʚʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  

, ,q y j ï ʫʩʢʦʨʝʥʠʷ ʦʪ ʫʛʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ (ʚʪʦʨʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ) 

ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ, ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ i-ʦʛʦ ʩʫʜʥʘ ʚ ʩʦʩʪʘʚʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʄʘʪʨʠʮʘ ʚʥʝʰʥʠʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʫʜʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝ-

ʤʝʥʪʳ 

( ),i j

ʊ
C R R R M M Mh hx z x z= , 

ʛʜʝ Rx ï ʧʨʦʜʦʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʥʝʰʥʠʭ ʩʠʣ;  

Rh ï ʧʦʧʝʨʝʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʥʝʰʥʠʭ ʩʠʣ;  

Rz ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʥʝʰʥʠʭ ʩʠʣ;  

Mx ï ʤʦʤʝʥʪ ʚʥʝʰʥʠʭ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ;  

Mh ï ʤʦʤʝʥʪ ʚʥʝʰʥʠʭ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ;  

Mz ï ʤʦʤʝʥʪ ʚʥʝʰʥʠʭ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ. 

 

ʉʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2) ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʩʫʜʥʘ ʚ ʩʦʩʪʘʚʝ, ʫʯʠʪʳʚʘʷ ʚ 

ʤʘʪʨʠʮʝ ʚʥʝʰʥʠʭ ʩʠʣ ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʳ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ [1], ʥʦ ʠ ʨʝʘʢʮʠʠ ʩʠʣ ʠ 

ʤʦʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʚʫʭ ʩʫʜʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ.  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʨʝʘʢʮʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʩʮʝʧʥʦʛʦ ʟʘʤʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʝʨʝʤʝʱʝʥʠʷ ʩʮʝʧʣʷʝʤʳʭ ʩʫʜʦʚ ʩʦʩʪʘʚʘ 

( ), , , , ,i i i i i i i iR fa x h z q j y= ³ , 

ʛʜʝ ia  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʤʝʨʦʚ ʠ 

ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʮʝʧʥʦʛʦ ʟʘʤʢʘ. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʡ ʚ ʵʣʝʤʝʥʪʘʭ ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʥʪʝʛ-

ʨʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʥʫʶ ʜʣʷ ʩʦʩʪʘʚʘ, ʚʠʜ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ 

ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʘʚʪʦʩʮʝʧʘ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʪʦʣʢʘʝʤʳʡ ʩʦʩʪʘʚ ʠʟ ʪʨʸʭ ʩʫʜʦʚ: ʪʦʣʢʘʯʘ, ʢʦʥʮʝʚʦʡ ʠ 

ʛʦʣʦʚʥʦʡ ʙʘʨʞʠ (ʩʝʢʮʠʠ). ʉʭʝʤʘ ʫʩʠʣʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʫʜʘ ʚ ʩʦʩʪʘʚʝ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1 [3]. 

ʉʦʩʪʘʚʠʤ ʤʘʪʨʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʧʨʠʚʝʜʸʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʫʜʦʚ, 

ʫʯʠʪʳʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʠʥʝʨʮʠʦʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ [1], 

ʧʨʠʤʝʥʷʷ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʘʢʮʠʡ ʩʚʷʟʝʡ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ ʩʫʜ-

ʥʘ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʨʠʮʘ A ʜʣʷ ʢʘʞʜʦʛʦ ʩʫʜʥʘ ʚ ʩʦʩʪʘʚʝ ʧʨʠʤʝʪ ʚʠʜ 
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ʈʠʩ. 1. ʉʭʝʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʦʩʪʘʚ 

ɺʠʜ ʤʘʪʨʠʮʳ B ʦʩʪʘʥʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʥʦ ʦʥʘ ʟʘʧʠʰʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʫʜʥʘ. 

ʄʘʪʨʠʮʘ ʉ ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟʥʳʡ ʚʠʜ ʜʣʷ ʢʘʞʜʦʛʦ ʩʫʜʥʘ 
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ï ʜʣʷ ʢʦʨʤʦʚʦʡ ʩʝʢʮʠʠ 
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, 
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, 

ʛʜʝ , , ,ʣ ʧ ʣ ʧ
ʋʊ ʋʊ ʋɹ ʋɹx x x x  ï ʫʩʠʣʠʷ ʚ ʣʝʚʦʤ (ʣ) ʠ ʧʨʘʚʦʤ (ʧ) ʫʧʦʨʝ ʪʦʣʢʘʯʘ (ʪ) ʠ ʢʦʥʮʝ-

ʚʦʡ ʙʘʨʞʠ (ʙ); 

1 2 1 2, , ,ɿ ɿ ɿ ɿx x y y  ï ʧʨʦʜʦʣʴʥʳʝ (x) ʠ ʧʦʧʝʨʝʯʥʳʝ (y) ʫʩʠʣʠʷ ʚ ʟʘʤʢʝ ʤʝʞʜʫ ʪʦʣʢʘʯʦʤ ʠ 

ʢʦʥʮʝʚʦʡ ʙʘʨʞʝʡ (1), ʢʦʥʝʚʦʡ ʠ ʛʦʣʦʚʥʦʡ ʙʘʨʞʝʡ (2); 

, , , , , , , , , , ,
y y y yx x x x z z z z

ʃʊ ʃɹ ʇʊ ʇɹ ʃʊ ʃɹ ʇʊ ʇɹʃʊ ʃɹ ʇʊ ʇɹR R R R R R R R R R R R ï ʧʨʦʜʦʣʴʥʳʝ (x), 

ʧʦʧʝʨʝʯʥʳʝ (y) ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ (z) ʫʩʠʣʠʷ ʚ ʣʝʚʳʭ (ʣ) ʠ ʧʨʘʚʳʭ (ʧ) ʚʦʞʞʝʚʳʭ ʤʝ-

ʞʜʫ ʪʦʣʢʘʯʦʤ ʠ ʢʦʥʮʝʚʦʡ ʙʘʨʞʝʡ (ʪ), ʢʦʥʝʚʦʡ ʠ ʛʦʣʦʚʥʦʡ ʙʘʨʞʝʡ (ʙ); 

,p px y  ï ʧʨʦʜʦʣʴʥʘʷ ʠ ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʳ ʦʪ ʧʝʨʘ ʨʫʣʷ ʪʦʣʢʘʯʘ; 

1 2,ɿ ɿH H  ï ʚʦʟʚʳʰʝʥʠʝ ʛʦʣʦʚʦʢ ʟʘʤʢʘ ʪʦʣʢʘʯʘ (1) ʠ ʙʘʨʞʠ (2) ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ xiOi yi; 

ʈH  ï ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʣʦʩʢʦʩʪʠ x1O1y1 ʜʦ ʪʦʯʢʠ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʨʫʣʝʚʦʡ 

ʩʠʣʳ; 

PL  ï ʧʣʝʯʦ ʨʫʣʝʚʦʡ ʩʠʣʳ; 

, , , , , , ,ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ
ʋʊ ʋʊ ʋɹ ʋɹ ʋʊ ʋʊ ʋɹ ʋɹH H H H H H H H  ï ʧʣʝʯʠ ʪʦʯʝʢ ʢʦʥʪʘʢʪʦʚ ʧʨʘʚʳʭ (ʧ) ʠ 

ʣʝʚʳʭ (ʣ) ʥʦʩʦʚʳʭ ʫʧʦʨʦʚ ʪʦʣʢʘʯʘ (ʪ) ʠ ʢʦʥʮʝʚʦʡ ʙʘʨʞʠ (ɹ) ʩ ʫʧʦʨʥʳʤʠ ʧʘʥʝʣʷʤʠ 

ʙʘʨʞ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ Oi yi; 

, , , , , , ,ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ
ʋʊ ʋʊ ʋɹ ʋɹ ʋʊ ʋʊ ʋɹ ʋɹb b b b b b b b  ï ʧʣʝʯʠ ʪʝʭ ʞʝ ʪʦʯʝʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ  

Oi zi; 

, ,
yx z

ʊʊ ʊʊʊʊM M M  ï ʤʦʤʝʥʪʳ ʥʘʛʨʫʟʦʢ ,ʃʊ ʇʊR R  ʩʯʘʣʘ ʪʦʣʢʘʯʘ ʩ ʢʦʥʮʝʚʦʡ ʙʘʨʞʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ ʪʦʣʢʘʯʘ; 

, ,
yx z

ʊɹ ʊɹʊɹM M M  ï ʤʦʤʝʥʪʳ ʥʘʛʨʫʟʦʢ , , ,ʃɹ ʇɹ ʃʊ ʇʊR R R R  ʩʯʘʣʘ ʪʦʣʢʘʯʘ ʩ ʢʦʥʮʝʚʦʡ 

ʙʘʨʞʝʡ ʠ ʢʦʥʮʝʚʦʡ ʙʘʨʞʠ ʩ ʛʦʣʦʚʥʦʡ ʙʘʨʞʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ 

ʢʦʥʮʝʚʦʡ ʙʘʨʞʠ; 
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, ,
yx z

ʊɹ ʊɹʊɹM M M  ï ʤʦʤʝʥʪʳ ʥʘʛʨʫʟʦʢ ,ʃɹ ʇɹR R  ʩʯʘʣʘ ʢʦʥʮʝʚʦʡ ʠ ʛʦʣʦʚʥʦʡ ʙʘʨʞʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ ʛʦʣʦʚʥʦʡ ʙʘʨʞʠ; 

1 33,ɿ ʟL L  ï ʦʪʩʪʦʷʥʠʝ ʮʝʥʪʨʦʚ ʢʦʥʪʘʢʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʦʚʦʢ ʟʘʤʢʦʚ ʪʦʣʢʘʯʘ ʠ ʢʦʥ-

ʮʝʚʦʡ ʙʘʨʞʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʝʡ zi Oi yi ʪʦʣʢʘʯʘ ʠ ʛʦʣʦʚʥʦʡ ʙʘʨʞʠ; 

12 23,ʟ ʟL L  ï ʦʪʩʪʦʷʥʠʝ ʮʝʥʪʨʦʚ ʢʦʥʪʘʢʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʦʚʦʢ ʟʘʤʢʦʚ ʪʦʣʢʘʯʘ ʠ ʢʦʥ-

ʮʝʚʦʡ ʙʘʨʞʠ ʦʪ ʧʣʦʩʢʦʩʪʠ z2O2y2  

 

ʆʢʦʥʯʘʪʝʣʴʥʦ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʩʦʩʪʘʚʘ ʠʟ ʪʨʸʭ ʩʫʜʦʚ (ʪʦʣʢʘʯ, ʢʦʥʮʝʚʘʷ ʠ 

ʛʦʣʦʚʥʘʷ ʙʘʨʞʠ) ʠʤʝʝʪ ʚʠʜ 

1 1 1

2 2 2

3 3 3

A B C

A B C

A B C

³ =ë
î
³ =ì

î ³ =í

. 

ʈʝʰʘʷ ʧʨʠʚʝʜʸʥʥʫʶ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʦ ʤʝʪʦʜʦʤ ʈʫʥʛʝ-ʂʫʪʪʘ ʯʝʪʚʸʨʪʦʛʦ ʧʦʨʷʜʢʘ 

ʜʣʷ ʩʦʩʪʘʚʘ ʩʫʜʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1, ʧʦʣʫʯʝʥʳ ʟʥʘʯʝ-

ʥʠʷ ʫʩʠʣʠʡ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʮʝʧʥʦʡ ʟʘʤʦʢ ʘʚʪʦʩʮʝʧʘ: ʧʨʦʜʦʣʴʥʳʝ ʫʩʠʣʠʷ (Xz1 ï ʜʣʷ 

ʩʮʝʧʘ ʪʦʣʢʘʯ ï ʢʦʥʮʝʚʘʷ ʙʘʨʞʘ, Xz2 ï ʜʣʷ ʩʮʝʧʘ ʢʦʥʮʝʚʘʷ ï ʥʦʩʦʚʘʷ ʙʘʨʞʠ) ʠ ʧʦʧʝʨʝʯ-

ʥʳʝ ʫʩʠʣʠʷ (Yz1 ï ʜʣʷ ʩʮʝʧʘ ʪʦʣʢʘʯ ï ʢʦʥʮʝʚʘʷ ʙʘʨʞʘ, Yz2 ï ʜʣʷ ʩʮʝʧʘ ʢʦʥʮʝʚʘʷ ï ʥʦ-

ʩʦʚʘʷ ʙʘʨʞʠ) (ʩʤ. ʨʠʩʫʥʦʢ 2), ʘ ʪʘʢ ʞʝ ʥʘ ʨʝʘʢʮʠʠ ʚ ʪʨʦʩʘʭ ʚʦʞʞʝʚʳʭ ʩʚʷʟʝʡ: Rl1 ï ʜʣʷ 

ʣʝʚʳʭ ʚʦʞʞʝʚʳʭ ʩʮʝʧʘ ʪʦʣʢʘʯ ï ʢʦʥʮʝʚʘʷ ʙʘʨʞʘ, Rl2 ï ʜʣʷ ʣʝʚʳʭ ʚʦʞʞʝʚʳʭ ʩʮʝʧʘ 

ʢʦʥʮʝʚʘʷ ï ʥʦʩʦʚʘʷ ʙʘʨʞʠ; Rp1 ï ʜʣʷ ʧʨʘʚʳʭ ʚʦʞʞʝʚʳʭ ʩʮʝʧʘ ʪʦʣʢʘʯ ï ʢʦʥʮʝʚʘʷ ʙʘʨ-

ʞʘ, Rp2 ï ʜʣʷ ʧʨʘʚʳʭ ʚʦʞʞʝʚʳʭ ʩʮʝʧʘ ʢʦʥʮʝʚʘʷ ï ʥʦʩʦʚʘʷ ʙʘʨʞʠ (ʨʠʩʫʥʦʢ 3). 

ʊʘʙʣʠʮʘ 1 

ʕʣʝʤʝʥʪʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʚ ʩʦʩʪʘʚʘ 

ɺʝʣʠʯʠʥʘ ʈʘʟʤʝʨ-

ʥʦʩʪʴ 

ʊʦʣʢʘʯ ʂʦʥʮʝʚʘʷ 

ʩʝʢʮʠʷ 

ɻʦʣʦʚʥʘʷ 

ʩʝʢʮʠʷ 

ɻʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ 

ɼʣʠʥʘ ʤ 43,95 114,59 114,53 

ʐʠʨʠʥʘ ʤ 11,58 14,07 14,07 

ʆʩʘʜʢʘ ʤ 2,14 3,7 3,7 

ɺʳʩʦʪʘ ʙʦʨʪʘ ʤ 3,305 5 5 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʘʪʝʨʣʠʥʠʠ  0,872 0,999 0,999 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʤʠʜʝʣʴʰʧʘʥʛʦʫʪʘ  0,98 0,999 0,999 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ  0,649 0,9 0,9 

ɸʙʩʮʠʩʩʘ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʤ 0,1 0,2 0,2 

ɸʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʤ 2,84 4,25 4,25 

ɸʙʩʮʠʩʩʘ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʚʘʪʝʨʣʠʥʠʠ ʤ 0,1 0,2 0,2 

ʄʦʱʥʦʩʪʴ ʢɺʪ 1470 ï ï 

ʉʮʝʧʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ɾʸʩʪʢʦʩʪʴ ʘʤʦʨʪʠʟʘʪʦʨʘ ʟʘʤʢʘ ʄʅ/ʤ    

ï ʧʨʦʜʦʣʴʥʦʛʦ  30,0 ï 

 ï 30,0 

ï ʧʦʧʝʨʝʯʥʦʛʦ  25,0 ï 

 ï 25,0 

ɾʸʩʪʢʦʩʪʴ ʘʤʦʨʪʠʟʘʪʦʨʘ ʩʯʘʣʦʚ ʚʦʞʞʝʚʦ-

ʛʦ ʪʨʦʩʘ 

ʄʅ/ʤ 10,0 ï 

ï 10,0 
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ɺʝʣʠʯʠʥʘ ʈʘʟʤʝʨ-

ʥʦʩʪʴ 

ʊʦʣʢʘʯ ʂʦʥʮʝʚʘʷ 

ʩʝʢʮʠʷ 

ɻʦʣʦʚʥʘʷ 

ʩʝʢʮʠʷ 

ʂʦʦʨʜʠʥʘʪʳ ʟʘʤʢʘ ʤ    

ï ʧʦ ʚʳʩʦʪʝ  3,5 5,1 ï 

ï ʧʦ ʰʠʨʠʥʝ  0 0 ï 

ï ʧʦ ʜʣʠʥʝ  22,1 57,3 ï 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʫʩʠʣʠʡ  

ʚ ʟʘʤʢʝ ʘʚʪʦʩʮʝʧʦʚ ʩʦʩʪʘʚʘ ʦʪ ʢʫʨʩʦʚʦʛʦ ʫʛʣʘ 

ʇʨʠʚʝʜʸʥʥʳʝ ʛʨʘʬʠʢʠ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʝʥʠʝ ʫʩʠʣʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʚʷʟʷʭ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʦʚʳʭ ʫʛʣʘʭ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʙʝʛʘʥʠʷ 
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ʚʦʣʥʳ. ʊʘʢ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʧʨʦʜʦʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʤʦʢ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʢʫʨ-

ʩʦʚʦʤ ʫʛʣʝ, ʙʣʠʟʢʦʤ ʢ ʚʩʪʨʝʯʥʦʤʫ ʚʦʣʥʝʥʠʶ. ɸʥʘʣʦʛʠʯʥʦ, ʥʘʠʙʦʣʴʰʠʝ ʧʦʧʝʨʝʯʥʳʝ 

ʥʘʛʨʫʟʢʠ ʥʘ ʩʮʝʧʥʦʡ ʟʘʤʦʢ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʚʦʣʥʝʥʠʠ. ɺʦʞʞʝʚʳʝ ʚʢʣʶʯʘ-

ʶʪʩʷ ʚ ʨʘʙʦʪʫ ʧʨʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʩʫʜʥʘ, ʢʦʛʜʘ ʟʘʤʦʢ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪ 

ʚʩʝ ʫʩʠʣʠʷ ʠʟ-ʟʘ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʥʘʣʠʯʠʠ ʘʤʦʨʪʠʟʘʪʦʨʦʚ ʠ ʟʘʟʦʨʦʚ). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʩʫʜʦʚʦʜʠʪʝʣʶ ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʦʧʘʩʥʳʭ ʢʫʨʩʦʚʳʭ ʫʛʣʦʚ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
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ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʠʣʠʡ ʚ ʚʦʞʞʝʚʳʭ ʩʦʩʪʘʚʘ ʦʪ ʢʫʨʩʦʚʦʛʦ ʫʛʣʘ 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʣʠʥʝʡʥʦ ʪʝʦʨʠʠ ʢʘʯʢʠ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ, ʥʝ 

ʜʘʝʪ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʚʝʣʠʯʠʥʳ ʜʘʥʥʳʭ ʫʩʠʣʠʡ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʫʪʦʯ-
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ʥʝʥʳ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʝʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ ʢʘʯʢʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʥʦ ʥʘ ʥʝ ʨʝʛʫʣʷʨ-

ʥʦʤ ʚʦʣʥʝʥʠʠ. 
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CALCULATION AND INVE STIGATION OF THE FOR CES 

ARISING IN THE COUPL ER OF THE PUSHED CONVOY  

DURING A WAVE RUN  

E.P. Ronnov, S.V. Presnov, U.A. Kochnev 

Key words: pushed convoy, automatic coupler, regular pitching, differential rolling equa-

tions. 

 

The article contains the formulation of the problem and a mathematical model for determin-

ing the forces in the coupler of the pushed convoy. The results of test calculations are pre-

sented and the analysis of the obtained values is carried out. 
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ʄ.ʕ. ʌʨʘʥʮʝʚ, ʢʘʥʜʠʜʘʪ ʪʝʭʥ. ʥʘʫʢ, ɸʆ çʅʝʧʪʫʥ-ʉʫʜʦʤʦʥʪʘʞè  

141703, ʛ. ɼʦʣʛʦʧʨʫʜʥʳʡ, ʫʣ. ʅʘʙʝʨʝʞʥʘʷ, 18 

ʇʈʆɽʂʊʅʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ɺʓɹʆʈɸ ʄɸʊɽʈʀɸʃɸ 

ʉʈɽɼʅɽɻʆ ʉʃʆʗ ʅɸɼʉʊʈʆʁʂʀ ʀɿ ʂʆʄʇʆɿʀʊʆɺ  

ʇɸʉʉɸɾʀʈʉʂʆɻʆ ʉʋɼʅɸ ʅɸ ʇʆɼɺʆɼʅʓʍ ʂʈʓʃʔʗʍ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʘʞʠʨʩʢʦʝ ʩʫʜʥʦ ʥʘ ʧʦʜʚʦʜʥʳʭ ʢʨʳʣʴʷʭ, ʥʘʜʩʪʨʦʡʢʘ ʠʟ ʢʦʤʧʦʟʠ-

ʪʦʚ, ʣʝʛʢʠʡ ʩʨʝʜʥʠʡ ʩʣʦʡ 

 



ʄ.ʕ. ʌʨʘʥʮʝʚ 
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ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ ʧʨʦʝʢʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ nidaplast ʠ divinycell ʅ 

ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʥʘʜʩʪʨʦʡʢʠ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʧʘʩʩʘʞʠʨʩʢʦ-

ʛʦ ʩʫʜʥʘ ʥʘ ʧʦʜʚʦʜʥʳʭ ʢʨʳʣʴʷʭ ʥʘ ʙʘʟʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʵʣʝʤʝʥʪʦʚ 

ʥʘʜʩʪʨʦʡʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʦʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɹʳʣʠ 

ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʤʘʩʩʳ ʥʘʜʩʪʨʦʡʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʞʜʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʵʥʜʚʠʯʘ ʥʘ ʙʘʟʝ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. ɺ ʤʘʪʝʨʠʘʣʝ 

nidaplast ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʙʰʠʨʥʳʝ ʟʦʥʳ ʨʘʩʩʣʦʝʥʠʡ. ʉʜʝʣʘʥ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʤʘʪʝ-

ʨʠʘʣʘ divinycell ʅ. 

ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʘʩʩʘʞʠʨʩʢʦʝ ʩʫʜ-

ʥʦ ʥʘ ʧʦʜʚʦʜʥʳʭ ʢʨʳʣʴʷʭ (ʜʘʣʝʝ ʉʇʂ) ʜʦʣʞʥʦ ʠʤʝʪʴ ʥʘʠʣʫʯʰʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʝʛʦ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ. ʅʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʜʣʷ ʉʇʂ 

ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʣʝʛʢʠʭ ʩʧʣʘʚʦʚ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʙʩʪʚʝʥʥʦ ʢʦʨʧʫʩʘ ʠ ʢʦʤʧʦʟʠ-

ʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʜʩʪʨʦʡʢʠ (ʨʫʙʢʠ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʥʘʜʩʪʨʦʡʢʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʉʇʂ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝ-

ʯʠʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦ ʬʦʨʤʳ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʠ ʩʫʜʥʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʥʝʦʙʭʦʜʠʤʦʡ ʵʢʦʥʦʤʠʝʡ ʚʝʩʘ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʫʜʦʚʳʭ ʢʦʨ-

ʧʫʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʦʥʥʳʭ ʦʙʱʝʩʪʚ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʤʘʩʩʫ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ [1, 2, 11]. 

 

 

ʈʠʩ. 1. ʕʣʝʤʝʥʪʳ ʪʨʝʭʩʣʦʡʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ  

ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʢʘʨʢʘʩʘ ʩʨʝʜʥʝʛʦ ʩʣʦʷ 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʫ-

ʜʦʚʦʡ ʢʦʨʧʫʩʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʝʝ ʚʝʩʘ ʢʘʢ 

ʤʠʥʠʤʫʤ ʥʘ 30% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʥʘʣʦʛʫ ʠʟ ʣʝʛʢʠʭ ʩʧʣʘʚʦʚ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠ-

ʞʝʥʠʝʤ ʨʘʩʭʦʜʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 25%. ʕʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦ-

ʙʦʡ ʩʥʠʞʝʥʠʝ ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʫʜʥʘ ʜʦ 5ï8 ʣʝʪ [1, 2, 11].  
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ʈʠʩ. 2. ʉʦʪʦʚʳʡ ʟʘʧʦʣʥʠʪʝʣʴ nidaplast. ɺʥʝʰʥʠʡ ʚʠʜ 

ʅʘʜʩʪʨʦʡʢʘ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʉʇʂ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʤʥʦ ʧʨʦʯʥʫʶ ʤʥʦʛʦ-

ʩʣʦʡʥʫʶ ʦʙʦʣʦʯʢʫ ʠʟ ʢʦʤʧʦʟʠʪʦʚ. ʉʦʟʜʘʥʠʝ ʥʘʜʩʪʨʦʡʢʠ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʷʚʣʷʝʪʩʷ 

ʪʨʠʝʜʠʥʦʡ ʟʘʜʘʯʝʡ, ʚʢʣʶʯʘʶʱʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʜʩʪʨʦʡ-

ʢʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ 

ʪʘʢʞʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʙʘʟʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʫʜʦʚʳʭ ʢʦʨʧʫʩʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʥʘʰʣʠ ʪʨʝʭʩʣʦʡʥʳʝ ʠ ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʣʝʛ-

ʢʦʚʝʩʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʚ ʩʝʨʝʜʠʥʝ. ʊʨʝʭʩʣʦʡʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ 

ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʣʷ 

ʥʝʩʫʱʠʭ ʩʣʦʝʚ, ʪʘʢ ʠ ʜʣʷ ʟʘʧʦʣʥʠʪʝʣʷ, ʘ ʠʭ ʩʦʝʜʠʥʝʥʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʢʣʝʠʚʘʥʠʝʤ.  

ʊʨʝʭʩʣʦʡʥʳʝ ʠ ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʥʷʣʠ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ ʜʦʩʪʦʡʥʦʝ ʤʝ-

ʩʪʦ ʙʣʘʛʦʜʘʨʷ ʧʨʠʩʫʱʝʡ ʠʤ ʚʳʩʦʢʦʡ ʚʝʩʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ, ʞʝʩʪʢʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʭʦʨʦʰʠʤ ʪʝʧʣʦ- ʠ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ. ʇʦ ʩʫʱʝʩʪʚʫ, ʤʥʦʛʦʩʣʦʡʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ. ʊʨʝʭʩʣʦʡʥʳʝ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʙʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʠʣʠ ʩʦʢʨʘʱʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʥʘʙʦʨʘ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʦʙʲʝʤʳ ʧʦʤʝʱʝʥʠʡ, ʧʨʦʢʣʘʜʳʚʘʪʴ ʵʣʝʢʪʨʦ-

ʪʨʘʩʩʳ ʠ ʥʝʢʦʪʦʨʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʚ ʩʘʤʦʤ ʟʘʧʦʣʥʠʪʝʣʝ, ʦʙʣʝʛʯʠʪʴ ʧʦʜʜʝʨʞʘʥʠʝ ʯʠʩ-

ʪʦʪʳ ʚ ʧʦʤʝʱʝʥʠʷʭ. ɹʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ ʠ ʠʩʢʣʶʯʝ-

ʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʶʪ 

ʧʦʚʳʰʝʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ.  

 

 

ʈʠʩ. 3. ʂʦʥʩʪʨʫʢʮʠʷ ʩʦʪʦʚʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ nidaplast 

ʊʨʝʭʩʣʦʡʥʳʝ ʠ ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʫʜʦʚʳʭ ʢʦʨʧʫʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʞʝʩʪʢʦʩʪʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʦʜʥʦʩʣʦʡʥʳʤʠ ʵʣʝʤʝʥʪʘ-
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ʤʠ ʢʦʨʧʫʩʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʨʝʭʩʣʦʡʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʞʝʩʪʢʦ-

ʩʪʴʶ ʠ ʧʨʦʯʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʪʦʣʱʠʥʫ ʦʙʦʣʦʯʝʢ, ʧʘʥʝʣʝʡ ʠ ʯʠʩʣʦ 

ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʂʦʤʧʦʟʠʪ ʥʘʜʩʪʨʦʡʢʠ ʩʦʩʪʦʠʪ ʠʟ ʘʨʤʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʚʷʟʫʶʱʝʛʦ, ʤʘʪʝʨʠʘ-

ʣʘ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ, ʤʘʪʝʨʠʘʣʦʚ ʞʝʩʪʢʦʛʦ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʚ ʤʝʩʪʘʭ 

ʧʦʜʢʨʝʧʣʝʥʠʡ ʠ ʫʩʠʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʢʣʝʝʚʳʭ ʩʦʩʪʘʚʦʚ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʪʨʝʭʩʣʦʡʥʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ, ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʚ 

ʩʦʩʪʘʚʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʘ ʦʧʳʪʦʤ ʫʩʧʝʰʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ [3ï6]. 

ʊʨʝʭʩʣʦʡʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʧʨʦʯʥʳʭ ʦʙʣʠʮʦʚʦʯʥʳʭ ʧʣʘʩʪʠʥ, ʟʘ-

ʧʦʣʥʠʪʝʣʷ (ʣʝʛʢʦʡ ʞʝʩʪʢʦʡ ʩʝʨʜʮʝʚʠʥʳ) ʠ ʜʚʫʭ ʘʜʛʝʟʠʦʥʥʳʭ ʩʣʦʝʚ, ʩʚʷʟʳʚʘʶʱʠʭ 

ʦʙʣʠʮʦʚʦʯʥʳʝ ʧʣʘʩʪʠʥʳ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ. ʅʘʟʥʘʯʝʥʠʝ ʟʘʧʦʣʥʠʪʝʣʷ ï ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝʩʫʱʠʭ ʩʣʦʝʚ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʷʪʴ ʟʘʜʘʥʥʦʝ ʨʘʩ-

ʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʟʘʧʦʣʥʠʪʝʣʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʩʫʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʧʝʨʝʜʘʯʝ ʩʜʚʠʛʦʚʳʭ ʥʘʛʨʫʟʦʢ ʧʦ ʪʦʣʱʠʥʝ 

ʢʦʤʧʦʟʠʪʘ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʬʫʥʢʮʠʡ ʟʘʧʦʣʥʠʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʣʝʛ-

ʢʠʤ ʠ ʞʝʩʪʢʠʤ. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʩʣʦʝʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʩ ʟʘ-

ʧʦʣʥʠʪʝʣʝʤ ʠ ʧʝʨʝʜʘʯʠ ʧʦʩʣʝʜʥʠʤ ʫʩʠʣʠʡ ʩ ʦʜʥʦʛʦ ʩʣʦʷ ʥʘ ʜʨʫʛʦʡ. ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʩʣʦʝʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʟʘʧʦʣʥʠʪʝʣʴ ʩʦʟʜʘʝʪ ʜʣʷ ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʝʨʳʚʥʫʶ 

ʦʧʦʨʫ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʣʦʷʤʠ, ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʷʝʪʩʷ ʟʘ 

ʩʯʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʞʝʩʪʢʦʩʪʠ ʟʘʧʦʣʥʠʪʝʣʷ [3ï6]. 

 

 

ʈʠʩ. 4. ɺʩʧʝʥʝʥʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ divinycell H. ɺʥʝʰʥʠʡ ʚʠʜ 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʇʦ ʩʫʱʝʩʪʚʫ, ʢʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʩʣʦʝʚ ʧʨʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʦ-

ʤʝʱʝʥ ʣʝʛʢʠʡ ʤʘʣʦʥʘʛʨʫʞʝʥʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʡ ʪʠʧ 

ʢʦʤʧʦʟʠʪʘ, ʢ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʦ ʞʝʩʪʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʈʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʪʨʝʭʩʣʦʡʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʦʢʘʟʳʚʘʝʪ ʢʘʯʝʩʪʚʦ ʩʢʣʝʠʚʘʥʠʷ ʥʝʩʫʱʠʭ ʩʣʦʝʚ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʢʣʝʠʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʘʯʝʩʪʚʘ ʦʙʨʘ-

ʟʫʶʱʝʡʩʷ ʢʣʝʝʚʦʡ ʧʨʦʩʣʦʡʢʠ ʠ ʩʦʙʣʶʜʝʥʠʷ ʨʝʞʠʤʦʚ ʩʢʣʝʠʚʘʥʠʷ [3ï6].  

ʅʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʥʝʩʫʱʠʤʠ ʩʣʦʷʤʠ ʠ ʟʘʧʦʣʥʠ-

ʪʝʣʝʤ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʢʣʝʝʚ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʱʘʪʝʣʴʥʦʛʦ 

ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʢʣʝʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘ ʛʨʘʥʠ-

ʮʘʭ ʨʘʟʜʝʣʘ ʩʣʦʝʚ ʤʥʦʛʦʮʠʢʣʦʚʳʭ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʪʝʧʣʦ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʚʦʡ ʧʨʠʨʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʣʝʜʩʪʚʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʡ ʪʦʣʱʠʥʳ ʩʣʦʝʚ ʙʦʣʝʝ ʚʝʨʦ-

ʷʪʥʳ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ, ʩʚʷʟʘʥʥʘʷ ʩ ʵʪʠʤ ʬʠʣʴʪʨʘʮʠʷ ʚʦʜʳ. 

ɺ ʦʙʳʯʥʦʡ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʝʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʫʩʠʣʠʷʤʠ ʦʪʨʳʚʘ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʦʪ ʥʘʨʫʞʥʳʭ ʩʣʦʝʚ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʨʦʯ-

ʥʦʩʪʴ ʪʨʝʭʩʣʦʡʥʦʡ ʧʘʥʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʠʚʦ-

ʩʪʦʷʪʴ ʥʘʧʨʷʞʝʥʠʷʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ [3ï6].  

 

 

ʈʠʩ. 5. ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʤʝʥʪʘ ʥʘʜʩʪʨʦʡʢʠ ʩ ʣʝʛʢʠʤ  

ʘʨʤʠʨʦʚʘʥʥʳʤ ʩʨʝʜʥʠʤ ʩʣʦʝʤ ʥʘ ʙʘʟʝ ʟʘʧʦʣʥʠʪʝʣʷ divinycell H 

ʆʜʥʘʢʦ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʢʨʦʤʝ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʢʣʝʝ-

ʚʦʤ ʩʦʝʜʠʥʝʥʠʠ ʩʫʜʦʚʦʡ ʥʘʜʩʪʨʦʡʢʠ ʚʦʟʥʠʢʘʶʪ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʝ-

ʬʦʨʤʘʮʠʡ ʚ ʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨ-

ʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʫ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʚʥʝʰʥʠʝ ʩʣʦʠ, ʠ ʤʘʪʝʨʠʘʣʘ ʟʘʧʦʣʥʠʪʝʣʷ 

ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʨʘʟʣʠʯʥʳ. ʇʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʥʘʜʩʪʨʦʡʢʝ ʩʫʜʥʘ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʝ-

ʛʦʩʷ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80ï90̄ ʉ, (ʟʠʤʘ ʜʦ ï 40̄ ʉ, ʣʝʪʦ + 40ʉ̄). 

ɸ ʩ ʫʯʝʪʦʤ ʧʨʦʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʜʩʪʨʦʡʢʠ ʦʪ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʵʪʘ ʚʝʣʠʯʠʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ ʙʦʣʴʰʝ (110ï120̄ ʉ). ʇʨʠ ʵʪʦʤ ʚ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥ-

ʪʘʤʠ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʤʝʶʱʠʤʠ ʨʘʟʣʠʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, 

ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʩʣʦʝʚ, 

ʠʤʝʶʱʠʝ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʩʚʷʟʠ ʩ ʩʫʪʦʯʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ.  

 

 

ʈʠʩ. 6. ʕʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʜʩʪʨʦʡʢʠ ʩ ʣʝʛʢʠʤ  

ʘʨʤʠʨʦʚʘʥʥʳʤ ʩʨʝʜʥʠʤ ʩʣʦʝʤ ʥʘ ʙʘʟʝ ʟʘʧʦʣʥʠʪʝʣʷ nidaplast 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚʝʜʫʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʢʣʝʝʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʜʝ-

ʬʝʢʪʘ ʪʠʧʘ ʨʘʩʩʣʦʝʥʠʝ. ʅʘʨʫʰʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʚ ʨʘʡʦʥʝ ʚʥʫʪʨʝʥʥʝʛʦ ʜʝʬʝʢʪʘ ʪʠʧʘ ʨʘʩʩʣʦʝʥʠʝ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʝʝ ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ [7ï9].  

 



ʄ.ʕ. ʌʨʘʥʮʝʚ 
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ʈʠʩ. 7. ʕʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʜʩʪʨʦʡʢʠ ʩ ʣʝʛʢʠʤ ʘʨʤʠʨʦʚʘʥʥʳʤ  

ʩʨʝʜʥʠʤ ʩʣʦʝʤ ʥʘ ʙʘʟʝ ʟʘʧʦʣʥʠʪʝʣʷ divinycell H 

ʋʤʝʥʴʰʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʝʝ ʨʘʩʩʣʦʝʥʠʠ, ʢʨʦʤʝ 

ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʯʘʛʘ ʢʦʨʨʦʟʠʠ ʚ ʤʝʩʪʝ ʦʪʨʳʚʘ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʠʟ-ʟʘ 

ʟʘʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʟʘʟʦʨʘ ʢʦʥʜʝʥʩʘʪʦʤ ʠ ʧʘʨʘʤʠ ʚʦʜʳ. ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʟ ʥʝʤʝʪʘʣʣʠ-

ʯʝʩʢʠʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʦʩʤʦʩ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʪ, ʧʦʣʫʯʘʶʱʠʭʩʷ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚʳʜʝʣʷʝʤʳʭ ʧʦʣʠ-

ʤʝʨʘʤʠ ʠ ʚʦʜʳ [7ï9].  

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʩʪʘ ʨʘʩʩʣʦʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʮʝʥʥʦ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ, ʚʝʜʴ ʩʵʥʜʚʠʯ ʤʘʣʦ ʨʝʤʦʥʪʦʧʨʠʛʦʜʝʥ. ɿʘʯʘʩʪʫʶ ʧʨʠ ʨʝʤʦʥʪʝ ʨʝʯʴ 

ʤʦʞʝʪ ʠʜʪʠ ʦ ʯʘʩʪʠʯʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩ-

ʪʠʯʥʦʡ ʟʘʤʝʥʦʡ ʜʚʫʭ ʩʣʦʝʚ ʩʵʥʜʚʠʯʘ ʠʟ ʪʨʝʭ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʥʦʛʦ-

ʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʢʦʤʧʦʟʠʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʦʣʥʦʤʫ ʠʣʠ ʯʘʩʪʠʯʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʨʢʘʩʘ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʠʟ ʤʘʪʝʨʠʘʣʘ, ʘʥʘʣʦ-

ʛʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʫ ʚʥʝʰʥʠʭ ʩʣʦʝʚ, ʘ ʩʨʝʜʥʠʡ ʩʣʦʡ ʧʨʠ ʵʪʦʤ ʩʝʢʮʠʦʥʠʨʫʝʪʩʷ. ɼʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʢʣʝʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʷʯʝʡʢʠ ʩʵʥʜʚʠʯʘ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʯʥʦʩʪʴ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʂʘʨʢʘʩ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʩʣʫʞʠʪ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʚʝʜʫʱʠʭ ʢ ʨʘʩʩʣʦʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʩʝʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʨʢʘʩʦʤ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʜʝʬʦʨʤʘʮʠʠ ʢʘʨʢʘʩʘ ʠ ʧʦʣʠʤʝʨʘ, ʪʘʢ ʢʘʢ ʩʚʷʟʠ ʠʤʝʶʪ ʧʦʯʪʠ ʪʘʢʫʶ ʞʝ ʜʝʬʦʨʤʘʮʠʶ, 

ʢʘʢ ʠ ʧʣʘʩʪʠʥʳ ʚʥʝʰʥʠʭ ʩʣʦʝʚ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʣʝʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʣʫʯʰʝ ʚʦʩʧʨʠʥʠʤʘʶʪ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʯʝʤ ʢʘʩʘʪʝʣʴʥʳʝ, ʧʦʵʪʦʤʫ ʩʪʦʡʢʦʩʪʴ ʢʣʝʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʦ ʩʪʝʥʢʘʤʠ ʩʚʷʟʝʡ ʧʦ ʧʝ-

ʨʠʤʝʪʨʫ ʷʯʝʡʢʠ ʫ ʧʦʣʠʤʝʨʘ ʚʳʰʝ, ʯʝʤ ʩʪʦʡʢʦʩʪʴ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʣʘʩʪʠʥʦʡ 

ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ. ʅʝʢʦʪʦʨʳʡ ʠʟʣʠʰʥʠʡ ʚʝʩ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʝʝ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ʂʘʨʢʘʩ 

ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʫʣʫʯʰʘʝʪ ʩʦʚʤʝʩʪʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʰʠʚʦʢ, ʪʝʤ ʩʘʤʳʤ, ʩʥʠʞʘʷ ʜʝʬʦʨʤʘ-

ʪʠʚʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʵʪʦʤʫ ʤʥʦʛʦʩʣʦʡʥʳʝ ʦʙʦʣʦʯʢʠ ʩ ʢʘʨʢʘʩʦʤ ʩʨʝʜʥʝʛʦ ʩʣʦʷ 

ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ.  

ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʭʩʣʦʡʥʳʝ ʩʫʜʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʢʦʤʧʦʟʠ-

ʪʦʚ ʧʦ ʨʦʜʫ ʟʘʧʦʣʥʠʪʝʣʷ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʦ ʩʧʣʦʰʥʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ ʠʟ ʧʝʥʦʧʣʘʩʪʘ, ʩ ʩʦʪʦʚʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ ʚ ʚʠʜʝ ʢʦʨʦʙ-

ʯʘʪʳʭ ʧʘʥʝʣʝʡ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʘʥʝʣʝʡ, 

ʟʘʧʦʣʥʝʥʥʳʭ ʧʝʥʦʧʣʘʩʪʦʤ (ʨʠʩ. 1). ʅʝʩʫʱʠʝ ʩʣʦʠ ʧʦ ʩʚʦʝʡ ʪʦʣʱʠʥʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʩʠʤʤʝʪʨʠʯʥʳʤʠ, ʪʘʢ ʠ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥ-

ʩʪʨʫʢʮʠʠ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʈʝʰʝʥʠʝ 

ʇʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʨʘʟʨʘʙʦʪʯʠʢ ʠʱʝʪ ʙʘʣʘʥʩ ʤʝʞʜʫ ʚʝ-

ʩʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʝʝ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʩʧʝʥʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʩʦ-

ʪʦʚʳʝ ʟʘʧʦʣʥʠʪʝʣʠ. 

ʉʦʪʦʚʳʝ ʟʘʧʦʣʥʠʪʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʯʝʪʘʥʠʷ ʚʝʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ. 

ʆʥʠ ʤʥʦʛʦ ʣʝʪ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʘʚʠʘʮʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʪʦʚʳʡ ʟʘʧʦʣʥʠʪʝʣʴ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʠʟʛʠʙʥʫʶ ʞʝʩʪʢʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʵʪʦ ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʨʦʤ. ʇʨʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʟʘʧʦʣʥʠʪʝʣʷ ʥʘ 6 % ʞʝʩʪʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʚʳʰʘ-

ʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 39 ʨʘʟ. 

ʇʦʷʚʣʝʥʠʝ ʥʘʨʷʜʫ ʩ ʩʦʪʦʚʳʤʠ ʟʘʧʦʣʥʠʪʝʣʷʤʠ ʠʟ ʢʨʘʬʪ-ʙʫʤʘʛʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʘʚʠʘʮʠʠ, ʩʦʪʦʚʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʙʦʣʝʝ ʜʝʰʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦ-

ʣʠʣʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʷʯʝʠʩʪʳʡ ʟʘʧʦʣʥʠʪʝʣʴ, ʠʤʝʶʱʠʡ ʪʦʚʘʨʥʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ nidaplast (ʨʠʩ. 2). ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣ ʥʘ ʙʘʟʝ ʵʢʩʪʨʫʜʠʨʦ-

ʚʘʥʥʦʛʦ ʧʦʣʠʧʨʦʧʠʣʝʥʘ. ʉʪʨʫʢʪʫʨʫ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʷʶʪ ʰʝʩʪʠʛʨʘʥʥʳʝ ʛʝʢʩʘʛʦ-

ʥʘʣʴʥʳʝ ʷʯʝʡʢʠ, ʠʤʝʶʱʠʝ ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʤʝʨ ʨʘʚʥʳʡ 8 ʤʤ. ɼʥʦ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʢʘ-

ʞʜʦʛʦ ʰʝʩʪʠʛʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʪʦʚʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʧʣʦʪʥʦ ʟʘʢʨʳʪʳ ʪʝʨʤʦʧʣʘʩʪʠʯ-

ʥʦʡ ʧʣʝʥʢʦʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʧʦʧʘʜʘʥʠʶ ʩʤʦʣʳ ʠʣʠ ʢʣʝʷ ʚʥʫʪʨʴ ʷʯʝʝʢ. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʪʘ ʧʣʝʥʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʪʦʨʮʦʚ ʩʦʪ ʩ ʥʝʪʢʘʥʳʤ ʧʦʣʠʵʬʠʨʥʳʤ ʤʘʪʝʨʠʘ-

ʣʦʤ (ʨʠʩ. 3). ʇʨʠ ʩʦʟʜʘʥʠʠ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟ ʧʦʣʠʵʬʠʨʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠʢʣʝʠʚʘʝʪʩʷ ʠʣʠ ʧʨʠʬʦʨʤʦʚʳʚʘʝʪʩʷ ʢ ʞʝʩʪʢʠʤ ʚʥʝʰʥʠʤ ʩʣʦʷʤ ʩʵʥʜʚʠʯʘ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʘʜʛʝʟʠʶ ʩʦʝʜʠʥʝʥʠʷ.  

ʉʦʪʦʚʳʡ ʥʘʧʦʣʥʠʪʝʣʴ nidaplast ʧʨʝʢʨʘʩʥʦ ʧʦʜʜʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʆʥ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʪʦʚ, ʥʘʯʠʥʘʷ ʦʪ 

ʨʫʯʥʦʛʦ ʬʦʨʤʦʚʘʥʠʷ ʠ ʥʘʧʳʣʝʥʠʷ, ʢʦʥʯʘʷ ʚʘʢʫʫʤʥʦʡ ʠʥʬʫʟʠʝʡ ʠ RTM-ʧʨʦʮʝʩʩʘʤʠ. 

ʉʦʪʦʚʳʡ ʥʘʧʦʣʥʠʪʝʣʴ nidaplast ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 80 ʜʦ 110 ʢʛ/ʤ
3
.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʘʜʩʪʨʦʡʢʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʉʇʂ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʙʳʣ ʦʧʨʝʜʝ-

ʣʝʥ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʧʣʦʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ, ʨʘʚʥʳʡ 80 ʢʛ/ʤ
3
. ʇʦ-

ʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʩʦʪʦʚʳʡ ʟʘʧʦʣʥʠʪʝʣʴ nidaplast ʧʣʦʪʥʦʩʪʴʶ 80 ʢʛ/ʤ
3 
ʠ ʇɺʍ ʧʝʥʦʧʣʘʩʪ divinycell H 

ʬʠʨʤʳ DIAB ʧʣʦʪʥʦʩʪʴʶ 80 ʢʛ/ʤ
3
 (ʨʠʩ. 4ï5). ʀʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Nidaplast Divinycell H 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 80 80 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ, ʄʇʘ 1,2 1,2 

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ, ʄʇʘ 30 85 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʟʨʳʚʝ, ʄʇʘ 0,5 2,2 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠʩʜʚʠʛʝ, ʄʇʘ 0,4 0,68 

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʨʠ ʩʜʚʠʛʝ, ʄʇʘ 5 31 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʨʷʜʫ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʪʦʚʳʡ ʟʘʧʦʣʥʠʪʝʣʴ 

nidaplast ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʫʧʘʣ ʇɺʍ ʧʝʥʦʧʣʘʩʪʫ divinycell ʅ, ʦʥ ʧʨʠʚʣʝʢʘʣ ʥʝʩʨʘʚʥʝʥ-

ʥʦ ʙʦʣʴʰʝʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʙʦʣʴʰʦʡ 



ʄ.ʕ. ʌʨʘʥʮʝʚ 

ʇʨʦʝʢʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʥʘʜʩʪʨʦʡʢʠ ʠʟ ʢʦʤʧʦʟʠʪʦʚ » 
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ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʣʘ ʩʪʦʠʤʦʩʪʴ ʥʘʜʩʪʨʦʡʢʠ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʉʇʂ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʪʦʚʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ nidaplast ʧʦʟʚʦʣʷʣʦ ʧʦʣʫʯʠʪʴ ʤʘʩʩʦʚʳʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʥʘʜʩʪʨʦʡʢʠ ʉʇʂ ʠʟ ʢʦʤʧʦʟʠʪʦʚ, ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʚʘʨʠʘʥʪ ʧʨʠʤʝ-

ʥʝʥʠʷ ʇʍɺ ʧʝʥʦʧʣʘʩʪʘ divinycell ʅ (ʪʘʙʣ. 2). ʅʝʤʘʣʦʚʘʞʥʳʤ ʙʳʣʦ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, 

ʯʪʦ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʧʘʨʪʥʝʨ ʠʤʝʣ ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʠʤʝʥʥʦ ʩ ʩʦʪʦʚʳʤ ʟʘʧʦʣʥʠ-

ʪʝʣʝʤ nidaplast ʠ ʨʘʩʩʤʘʪʨʠʚʘʣ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ, ʢʘʢ ʥʝʩʦʤʥʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. 

ʊʘʙʣʠʮʘ 2 

ʄʘʩʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʜʩʪʨʦʡʢʠ  

ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Nidaplast Divinycell H 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʥʘʜʩʪʨʦʡʢʠ ʉʇʂ, ʢʚ.ʤ 43 43 

ʊʦʣʱʠʥʘ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ, ʤ 0,03 0,03 

ʆʙʲʝʤ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ, ʢʫʙ.ʤ 1,29 1,29 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʢʛ/ʢʫʙ.ʤ 80 80 

ʄʘʩʩʘ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ 103,2 103,2 

ʇʣʦʱʘʜʴ ʩʣʦʷ ʩʪʝʢʣʦʩʝʪʢʠ ʉʕ-01 43 43 

ʇʣʦʱʘʜʴ ʩʣʦʷ ʩʪʝʢʣʦʪʢʘʥʠ ʊ-11-ɻɺʉ9 43 43 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʩʝʪʢʠ 1 1 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʥʘʨʫʞʥʦʡ ʦʙʦʣʦʯʢʠ, ʪʢʘʥʴ 3 3 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʘʨʤʠʨʦʚʘʥʠʷ ʩʨʝʜʥʝʛʦ ʩʣʦʷ, ʪʢʘʥʴ 0 1 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʚʥʫʪʨʝʥʥʝʡ ʦʙʦʣʦʯʢʠ 2 2 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʪʢʘʥʠ, ʚʩʝʛʦ 5 6 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʪʝʢʣʦʩʝʪʢʠ ʉʕ-01, ʢʛ/ʢʚ.ʤ 0,2 0,2 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʪʝʢʣʦʪʢʘʥʠ ʊ11-ɻɺʉ9 ʢʛ/ʢʚ.ʤ 0,385 0,385 

ʆʙʱʠʡ ʚʝʩ ʘʨʤʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʛ 91,375 107,93 

ʆʙʱʠʡ ʚʝʩ ʩʚʷʟʫʶʱʝʛʦ ʧʨʠ ʫʩʣʦʚʠʠ 50:50, ʢʛ 91,375 107,93 

ʆʙʱʠʡ ʚʝʩ ʩʣʦʝʚ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ, ʢʛ 182,75 215,86 

ʆʙʱʠʡ ʚʝʩ ʥʘʜʩʪʨʦʡʢʠ ʧʦ ʩʣʦʷʤ, ʢʛ 285,95 319,06 

ʇʦʜʢʨʝʧʣʝʥʠʷ, ʫʩʠʣʝʥʠʷ, ʟʘʢʣʘʜʥʳʝ ʜʝʪʘʣʠ, ʢʛ 57,19 63,812 

ʆʙʱʠʡ ʚʝʩ ʥʘʜʩʪʨʦʡʢʠ ʩ ʧʦʜʢʨʝʧʣʝʥʠʷʤʠ, ʢʛ 343,14 382,872 

 

ʆʜʥʘʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʪʘʚʘʣʠʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ 

ʩʵʥʜʚʠʯʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʦʙʦʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʵʣʝʤʝʥʪʦʚ ʥʘʜʩʪʨʦʡʢʠ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʉʇʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ nidaplast ʠ divinycell ʅ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ (ʨʠʩ. 6ï7). 

ʇʦʩʣʝ ʵʪʦʛʦ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʘʤʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ 

ʢʦʥʪʨʦʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʩʫʜʦʚʦʡ ʢʦʨʧʫʩʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʢʦʤʧʦʟʠʪʦʚ, ʟʘʱʠʱʝʥʥʦʤ ʧʘ-

ʪʝʥʪʦʤ ʈʌ ˉ 2354964 ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨ ʜʘʥʥʦʡ ʩʪʘʪʴʠ [12ï

14]. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʪʝʣʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ 

ʢʦʤʧʦʟʠʪʦʚ ʤʝʪʦʜʘʤʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʜʝʬʝʢʪʦʚ ʪʠʧʘ ʨʘʩʩʣʦʝ-

ʥʠʝ (ʥʝʧʨʦʢʣʝʡ). ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʠʟʤʝʨʝʥʠʝ ʠʭ ʧʣʦʱʘʜʠ ʠ ʩʨʘʚʥʝʥʠʝ ʝʝ 

ʚʝʣʠʯʠʥʳ ʩ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʝʤ, ʧʨʠʥʷʪʳʤ ʧʦ ʥʦʨʤʘʪʠʚʘʤ [10].  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʢʫʩʪʠʯʝʩʢʠʡ 

ʜʝʬʝʢʪʦʩʢʦʧ ɼɸʄʀ-ʉ, ʨʝʘʣʠʟʫʶʱʠʡ ʠʤʧʝʜʘʥʩʥʳʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘ-

ʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʤʧʝ-

ʜʘʥʩʥʳʡ ʘʤʧʣʠʪʫʜʥʦ-ʬʘʟʦʚʳʡ ʤʝʪʦʜ ʟʚʫʢʦʚʦʛʦ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʯʘʩʪʦʪ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʥʦʤ ʜʠʘʧʘʟʦʥʝ 1é40kHz ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʫʭʦʛʦ ʪʦʯʝʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʧʨʠ ʜʚʫʭʩʪʦʨʦʥ-

ʥʝʤ ʜʦʩʪʫʧʝ [12ï14].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʨʘʟʮʘʭ ʩ ʣʝʛʢʠʤ ʩʨʝʜʥʠʤ 

ʩʣʦʝʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʟʘʧʦʣʥʠʪʝʣʷ nidaplast, ʠʤʝʶʪʩʷ ʦʙʰʠʨʥʳʝ ʟʦʥʳ ʨʘʩʩʣʦʝʥʠʡ, 

ʧʣʦʱʘʜʴʶ 400ï500 ʤʤ
2
 ʠ ʙʦʣʝʝ. ɺ ʦʙʨʘʟʮʘʭ ʩ ʣʝʛʢʠʤ ʘʨʤʠʨʦʚʘʥʥʳʤ ʩʨʝʜʥʠʤ ʩʣʦʝʤ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʟʘʧʦʣʥʠʪʝʣʷ divinycell H, ʟʦʥʳ ʨʘʩʩʣʦʝʥʠʡ ʦʪʩʫʪʩʪʚʦʚʘʣʠ (ʨʠʩ. 8). 

ʇʨʠ ʚʩʢʨʳʪʠʠ ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʩʣʦʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʩʣʦ-

ʝʤ ʥʝʪʢʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʠʢʣʝʝʥʥʳʤ ʢ ʚʥʝʰʥʝʤʫ ʩʣʦʶ ʩʵʥʜʚʠʯʘ, ʠ 

ʧʣʝʥʢʦʡ, ʦʪʜʝʣʷʶʱʝʡ ʦʪ ʥʝʛʦ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʝ ʩʦʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʝʥʠʝ 

ʨʘʩʩʣʦʝʥʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝ-

ʥʠʡ ʧʨʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʢʣʝʷ (ʧʦʣʠʵʬʠʨʥʦʡ ʩʤʦʣʳ), ʧʨʠʢʣʝʠʚʘʶʱʝʛʦ ʥʝʪʢʘʥʳʡ ʤʘʪʝ-

ʨʠʘʣ ʢ ʚʥʝʰʥʠʤ ʦʙʦʣʦʯʢʘʤ ʩʵʥʜʚʠʯʘ, ʘ ʚʦʟʤʦʞʥʦ, ʠ ʩʣʝʜʩʪʚʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʙʨʘʢʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʘ nidaplast. 

ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ ʙʳʣʦ ʥʝʧʨʠʝʤʣʝʤʦ ʧʦ ʫʩʣʦʚʠʷʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʥʘʜʩʪʨʦʡʢʠ ʠʟ ʢʦʤʧʦʟʠʪʦʚ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʉʇʂ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʣʝʛʢʦʛʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʥʘʜʩʪʨʦʡʢʠ ʇɺʍ 

ʧʝʥʦʧʣʘʩʪ divinycell H. 

 

 

ʈʠʩ. 8. ɺʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʘ ʪʠʧʘ ʨʘʩʩʣʦʝʥʠʝ (ʥʝʧʨʦʢʣʝʡ)  

ʚ ʵʣʝʤʝʥʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʜʩʪʨʦʡʢʠ ʩ ʣʝʛʢʠʤ ʘʨʤʠʨʦʚʘʥʥʳʤ  

ʩʨʝʜʥʠʤ ʩʣʦʝʤ ʥʘ ʙʘʟʝ ʟʘʧʦʣʥʠʪʝʣʷ nidaplast. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʚʩʝʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʩʦʪʦʚʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ nidaplast ʜʣʷ ʪʨʝʭʩʣʦʡʥʳʭ ʠ ʤʥʦʛʦʩʣʦʡʥʳʭ ʩʫʜʦʚʳʭ ʢʦʨ-

ʧʫʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʦʤʧʦʟʠʪʦʚ, ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʧʨʷʞʝʥʦ ʩ ʨʠʩʢʘʤʠ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʜʝʬʝʢʪʦʚ ʪʠʧʘ ʨʘʩʩʣʦʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʩʣʦʝʚ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʠ ʚʥʫʪʨʝʥʥʠʝ ʜʝʬʝʢʪʳ ʪʠʧʘ ʨʘʩʩʣʦʝʥʠʝ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʜʝʬʝʢ-

ʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʪʨʝʭʩʣʦʡʥʳʭ ʠ 

ʤʥʦʛʦʩʣʦʡʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʦʤʧʦʟʠʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦʚʳʰʝʥʥʦʡ ʚʝʩʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʩʦʪʦʚʳʡ ʟʘʧʦʣʥʠʪʝʣʴ nidaplast ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʤʘʣʦʦʪʚʝʪʩʪʚʝʥʥʳʭ ʩʫʜʦʚʳʭ ʢʦʨ-

ʧʫʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʟ ʢʦʤʧʦʟʠʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʠ ʩʥʠʞʝʥʳ. 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʄʦʩʢʦʚʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠʤ. 



ʄ.ʕ. ʌʨʘʥʮʝʚ 
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ʅ.ʕ. ɹʘʫʤʘʥʘ ʧʦ ʉʦʛʣʘʰʝʥʠʶ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʫʙʩʠʜʠʠ ˉ 14.577.21.0103 ʩ ʄʠʥʠ-

ʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. (ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʨʦʝʢʪʘ) RFMEFI57714X0103) ʚ ʨʘʤʢʘʭ ʌʎʇ 

çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʥʘ 2014ï2020 ʛʦʜʳè. ɸʚʪʦʨ ʩʪʘʪʴʠ ʨʫʢʦʚʦʜʠʣ 

ʫʢʘʟʘʥʥʦʡ ʨʘʙʦʪʦʡ.  
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The article describes the design rationale for the selection of Nidaplast and Divinycell H ma-

terials as a material for the light middle layer of the superstructure made up of composite of 

a passenger hydrofoil vessel based on the research of prototype of superstructure elements 

manufactured using these materials. A comparative study of the mechanical characteristics 

of both materials was carried out. The mass of the superstructure was calculated using each 

of the materials. Forecasting characteristics of the durability of sandwich based on these 

materials was carried out using non-destructive testing methods. Extensive zones of delami-

nation were found in the material Nidaplast. This determined the choice in favor of the mate-

rial Divinycell H.  

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 18.04.2018 ʛ. 
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ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ, ʘ ʜʣʷ ʘʤʬʠʙʠʡʥʳʭ ʉɺʇ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʭʦʜʠʤʦʩʪʠ, ʥʦ ʠ 

ʥʘʜʝʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʫʜʥʦ ʥʘʛʨʫʟʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ 

ʜʚʠʞʝʥʠʷ. ɼʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʢʘʭ ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʩʠʣʦʚʫʶ ʩʭʝʤʫ ʢʦʨʧʫʩʘ ʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʫʜʥʘ, 

ʧʨʦʚʝʩʪʠ ʚʝʩʦʚʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʠ, ʪʝʤ ʩʘʤʳʤ, ʧʦʜʥʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʟʜʘʚʘʝʤʦʛʦ ʩʢʦʨʦʩʪʥʦʛʦ ʩʫʜʥʘ. 



ɺ.ɺ. ʐʘʙʘʨʦʚ, ɼ.ʊ. ʏʝʢʤʘʨʝʚ, ɸ.ɺ. ʊʫʤʘʥʠʥ, ʌ.ʉ. ʇʝʧʣʠʥ 
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ʀʟʚʝʩʪʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʠʥʘʤʠʢʠ ʩʫʜʦʚ ʥʘ ʚʦʟ-

ʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʧʦʜʭʦʜʳ, ʥʘʧʨʷʤʫʶ ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʢʠ ʉɺʇ ʩʝʪʦʯʥʳʝ ʤʝ-

ʪʦʜʳ [1, 2]. ɿʜʝʩʴ ʨʘʩʯʝʪ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʧʦʜʚʠʞʥʳʭ 

ʩʝʪʢʘʭ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʰʝʥʠʝʤ ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʢʦʥʪʘʢʪʥʳʭ ʟʘʜʘʯ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʤʛʥʦʚʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ, ʤʛʥʦʚʝʥʥʳʭ ʘʵʨʦ-

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʦʪ ʚʥʝʰʥʝʛʦ ʦʙʪʝʢʘʥʠʷ ʩʫʜʥʘ ʠ ʢʦʥʪʘʢʪʥʳʭ ʩʠʣ ʥʘ ʛʠʙʢʦʤ 

ʦʛʨʘʞʜʝʥʠʠ. ɼʝʤʧʬʠʨʫʶʱʠʝ ʩʠʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ (ɺʇ) ʧʨʠ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ, ʚʳʯʠʩʣʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʟʠʮʠʦʥʥʳʤʠ ʩʠʣʘʤʠ ʜʘʚ-

ʣʝʥʠʷ ʚ ɺʇ ʠ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʚʳʜʝʣʷʶʪʩʷ. ʆʪʤʝʪʠʤ, ʯʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʜʠʥʘʤʠʢʠ ʉɺʇ 

ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʩʚʷʟʘʥʦ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ: ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʩʯʝʪʘ ʚ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯʘʭ ʜʠʥʘʤʠʢʠ ʉɺʇ, ʘ ʪʘʢʞʝ ʦʛʨʦʤʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʨʝʰʝʥʠʝ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʜʭʦʜʳ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʧʨʷʤʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʪʦʯʥʳʭ ʤʝʪʦʜʦʚ, ʥʘʭʦʜʷʪ-

ʩʷ ʚ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʨʝʰʝʥʠʷ ʫʧʨʦʱʝʥʥʳʭ ʤʦʜʝʣʴʥʳʭ 

ʟʘʜʘʯ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʉɺʇ. 

ɺ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʧʦʜʭʦʜʦʚ. ʄʘʪʝ-

ʤʘʪʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʚʦʧʨʦʩʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘ-

ʯʠ ʂʦʰʠ ʜʣʷ ʩʠʩʪʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ [3, 4]. ʉʠʣʳ, ʜʝʡ-

ʩʪʚʫʶʱʠʝ ʥʘ ʩʫʜʥʦ ʦʪ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ ʠ ʦʪ ʢʦʥʪʘʢʪʦʚ ʩʢʝʛ ʠʣʠ ʞʝ ʛʠʙʢʦʛʦ ʦʛʨʘ-

ʞʜʝʥʠʷ ʩ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʘʭʦʜʷʪ ʜʣʷ ʢʘʞʜʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʧʦ ʫʧʨʦʱʝʥ-

ʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ [5]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʟʦʥʝ ɺʇ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʚʦʟʜʫʭʘ ʚ ɺʇ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ 

ʥʘ ʛʠʙʢʦʤ ʦʛʨʘʞʜʝʥʠʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʤʝʪʦʜ ʧʣʦʩʢʠʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ [6] ʠ 

ʪʝʦʨʠʷ ʙʳʩʪʨʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʪʝʣ ʚ ʚʦʜʫ [6, 7]. ʈʘʩʯʝʪ ʢʦʥʪʘʢʪʥʳʭ ʩʠʣ ʧʨʠ ʦʙʞʘʪʠʠ 

ʛʠʙʢʠʭ ʦʛʨʘʞʜʝʥʠʡ ʙʘʣʣʦʥʝʪʥʦʛʦ ʪʠʧʘ - ʟʘʤʢʥʫʪʳʭ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʦʙʦʣʦʯʝʢ - ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʟʘʢʘʯʝʥʥʦʛʦ ʚ ʦʙʦʣʦʯʢʫ ʚʦʟʜʫʭʘ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʥʝ ʪʨʝʙʫʝʪʩʷ ʤʦʱʥʳʭ ʨʝʩʫʨʩʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ: 

ʨʘʩʯʝʪʳ ʚʧʦʣʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʜʘʞʝ ʥʘ ʥʦʫʪʙʫʢʝ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʥ-

ʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʨʷʜʘ ʧʨʦʝʢʪʦʚ 

ʘʤʬʠʙʠʡʥʳʭ ʉɺʇ ʩ ʛʠʙʢʠʤ ʦʛʨʘʞʜʝʥʠʝʤ ʙʘʣʣʦʥʝʪʥʦʛʦ ʪʠʧʘ. ʈʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʚʦʣʥʝʥʠʠ ʠ ʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʩʦʧʦʩʪʘʚ-

ʣʷʣʠʩʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʵʪʠʭ ʉɺʇ. ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʯʝʪʦʚ ʠ ʠʩʧʳʪʘʥʠʡ ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʝʨʝʛʨʫʟʢʘʤ ʦʢʘʟʘʣʦʩʴ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʠ ʜʦʩʪʠʛʘʣʦ 300 %; ʨʘʩʯʝʪʥʳʝ ʧʝʨʝʛʨʫʟʢʠ ʙʳʣʠ ʚʳʰʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ. ʇʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʥʠʤʘʝʤʦʝ ʚ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʣ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ɺʇ, ʢʦʪʦʨʳʝ ʧʨʠ ʬʠʢʩʠ-

ʨʦʚʘʥʥʦʤ ʟʘʟʦʨʝ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʙʘʣʘʥʩʘ ʚʪʝʢʘʶʱʝʛʦ ʠ ʚʳʪʝʢʘʶʱʝʛʦ ʠʟ ɺʇ ʚʦʟʜʫ-

ʭʘ. ɺʣʠʷʥʠʝʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʣ ʚ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ 

ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʉɺʇ ʧʨʝʥʝʙʨʝʛʘʝʪʩʷ, ʪ. ʝ. ʜʝʤʧʬʠʨʫʶʱʠʝ ʩʠʣʳ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ ʚ ʚʦʟʜʫʰʥʦʡ 
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ʘʪʤ , (1) 

ʛʜʝ  pi - ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ i-ʦʡ ʩʝʢʮʠʠ ɺʇ, ʇʘ;  

Wi - ʪʝʢʫʱʠʡ ʦʙʲʝʤ i-ʦʡ ʩʝʢʮʠʠ, ʤ
3
; 
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iQ
ʚʝʥʪ
- ʦʙʲʝʤ ʚʪʝʢʘʶʱʝʛʦ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʚʦʟʜʫʭʘ ʚ i-ʫʶ ʩʝʢʮʠʶ ɺʇ, ʤ

3
/ʩ; 

iQ
ʠʩʪ
- ʦʙʲʝʤ ʚʳʪʝʢʘʶʱʝʛʦ ʚ ʘʪʤʦʩʬʝʨʫ ʠʟ i-ʦʡ ʩʝʢʮʠʠ ɺʇ ʚʦʟʜʫʭʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

(
iQ
ʠʩʪ

>0, ʝʩʣʠ ʚʦʟʜʫʭ ʫʭʦʜʠʪ ʠʟ i-ʦʡ ʩʝʢʮʠʠ ʚ  j-ʫʶ), ʤ
3
/ʩ;  

n - ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʠʪʨʦʧʳ; 

pʘʪʤ - ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʇʘ. 

 

ʋʨʘʚʥʝʥʠʝ (1) ʧʦʣʫʯʝʥʦ ʠʟ ʫʩʣʦʚʠʷ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʚʦʟʜʫʭʘ, ʚʪʝʢʘʶʱʝʛʦ ʠ ʚʳ-

ʪʝʢʘʶʱʝʛʦ ʠʟ ʩʝʢʮʠʠ ɺʇ. ɺ ʵʪʦʤ ʫʨʘʚʥʝʥʠʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʜʘʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʚʩʣʝʜʩʪʚʠʝ ʜʚʠʞʝʥʠʷ ʩ ʥʝʢʦʪʦʨʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩʝʢʮʠʠ ɺʇ. 

2. ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ  

ʩ ʧʨʠʤʝʥʝʥʠʝʤ CFD ʪʝʭʥʦʣʦʛʠʡ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʛʥʦʚʝʥʥʳʭ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʉɺʇ ʧʨʠ ʝʛʦ 

ʜʚʠʞʝʥʠʠ ʩ ʥʝʢʦʪʦʨʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶH#, ʧʨʠʤʝʥʠʤ ʧʨʠʥʮʠʧ ʦʙʨʘʱʝʥʠʷ 
ʜʚʠʞʝʥʠʷ. ʇʨʠʥʮʠʧ ʦʙʨʘʱʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚ ʪʦʣʴʢʦ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʟʘʜʘʯʘʭ 

ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʠʤʝʥʥʦ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʘ 

ʦʙʨʘʱʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʩʪʨʦʝʥʘ ʠʟʚʝʩʪʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʤʧʬʠʨʫʶʱʠʭ 

ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʚ ʟʘʜʘʯʘʭ ʜʠʥʘʤʠʢʠ ʩʘʤʦʣʝʪʦʚ. ʉʪʘʮʠʦʥʘʨʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʧʨʝʜʧʦʣʘʛʘ-

ʝʪ ʥʝʠʟʤʝʥʥʦʩʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ (ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦ-

ʩʪʝʡ) ʦʙʲʝʢʪʘ ʙʝʩʢʦʥʝʯʥʦ ʜʦʣʛʦ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʤʛʥʦʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʙʲʝʢʪʘ 

ʠ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʠʤʝʥʠʤ ʧʨʠʥʮʠʧ ʦʙʨʘʱʝʥʠʷ ʜʚʠʞʝʥʠʷ ʢ ʉɺʇ, ʠʤʝʶʱʝʤʫ ʪʦʣʴʢʦ ʚʝʨʪʠʢʘʣʴ-

ʥʫʶ ʩʢʦʨʦʩʪʴ H#. ʇʦʣʘʛʘʷ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʉɺʇ ʧʝʨʝʥʦʩʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʠʟ 
ʪʝʦʨʝʤʳ ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʯʘʩʪʠʮʳ ʚʦʟʜʫʭʘ, ʣʝʞʘʱʠʝ ʥʘ ʧʦʜʩʪʠʣʘʶ-

ʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠʦʙʨʝʪʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ )H( #- . ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʉɺʇ ʦʙʨʘʱʘʝʪʩʷ ʚ 0. 

ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ANSYS CFX. ʈʘʩ-

ʯʝʪʥʘʷ ʦʙʣʘʩʪʴ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. 

 

 

ʈʠʩ. 1. ʈʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ ʟʘʜʘʯʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ,  

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʉɺʇ 



ɺ.ɺ. ʐʘʙʘʨʦʚ, ɼ.ʊ. ʏʝʢʤʘʨʝʚ, ɸ.ɺ. ʊʫʤʘʥʠʥ, ʌ.ʉ. ʇʝʧʣʠʥ 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʩʫʜʥʘ ʥʘ » 
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ɻʨʘʥʠʮʘ AA1D1D - ʚʭʦʜʥʘʷ (inlet). ʅʘ ʵʪʦʡ ʛʨʘʥʠʮʝ ʟʘʜʘʝʪʩʷ ʥʦʨʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, 

ʧʦ ʚʝʣʠʯʠʥʝ ʨʘʚʥʘʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʉɺʇ, ʥʦ ʥʘʧʨʘʚʣʝʥʥʘʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʫʶ ʩʪʦʨʦʥʫ. ʅʘ ʛʨʘʥʠʮʘʭ AA1B1B, A1B1C1D1 ʠ BCC1B1 ʟʘʜʘʝʪʩʷ ʫʩʣʦʚʠʝ ʨʘʚʝʥʩʪʚʘ 

ʥʫʣʶ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ p. ɻʨʘʥʠʮʳ AA1B1B ʠ A1B1C1D1 ʦʪʢʨʳʪʳʝ (opening), ʛʨʘ-

ʥʠʮʘ BCC1B1 -ʚʳʭʦʜʥʘʷ (outlet). ʅʘ ʛʨʘʥʠʮʘʭ ABCD ʠ CDD1C1 ʟʘʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʩʠʤ-

ʤʝʪʨʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʅʝʡʤʘʥʘ ʥʘ ʵʪʠʭ ʛʨʘʥʠʮʘʭ ʠ ʟʘʧʨʝ-

ʱʘʶʱʠʝ ʧʝʨʝʪʝʢʘʥʠʝ ʩʨʝʜʳ ʯʝʨʝʟ ʥʠʭ. 

ʇʦʯʪʠ ʥʘ ʚʩʝʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʤʦʜʝʣʠ 1 ʩʝʢʮʠʠ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ (ʩʤ. ʨʠʩ. 2), 

ʩʪʘʚʷʪʩʷ ʫʩʣʦʚʠʷ ʥʝʧʨʦʪʝʢʘʥʠʷ ʠ ʧʨʠʣʠʧʘʥʠʷ (wall). ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭ-

ʥʦʩʪʠ 3 ʠ 4, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʜʝʣʠʨʫʝʪʩʷ ʚʭʦʜ ʚʦʟʜʫʭʘ ʚ ʥʘʛʥʝʪʘʪʝʣʴ (ʧʦʚʝʨʭ-

ʥʦʩʪʴ 3) ʠ ʚʳʭʦʜ ʚʦʟʜʫʭʘ ʠʟ ʥʘʛʥʝʪʘʪʝʣʷ ʚ ɺʇ (ʧʦʚʝʨʭʥʦʩʪʴ 4). ɻʨʘʥʠʮʘ, ʢʦʪʦʨʦʡ ʷʚ-

ʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ 3 ʷʚʣʷʝʪʩʷ ʚʳʭʦʜʥʦʡ (outlet); ʥʘ ʵʪʦʡ ʛʨʘʥʠʮʝ ʟʘʜʘʝʪʩʷ ʤʘʩʩʦʚʳʡ 

ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʟʘʙʠʨʘʝʤʦʛʦ ʚʝʥʪʠʣʷʪʦʨʦʤ ʠʟ ʚʥʝʰʥʝʡ ʦʙʣʘʩʪʠ ʚ ʦʙʣʘʩʪʴ ɺʇ. ɻʨʘʥʠ-

ʮʘ, ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ 4 - ʚʭʦʜʥʘʷ (inlet) ʩ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʩʪʘʚ-

ʣʷʝʤʦʛʦ ʚʝʥʪʠʣʷʪʦʨʦʤ ʚ ɺʇ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ, ʨʘʚʥʦʛʦ ʧʦ ʚʝʣʠʯʠʥʝ ʨʘʩʭʦʜʫ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ 3. ʀʩʪʝʯʝʥʠʝ ʠʟ ʩʝʢʮʠʠ ɺʇ ʚʦ ʚʥʝʰʥʶʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ɺʇ 

ʦʙʣʘʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʠ  FGG1F1 ʠ FEE1F1. 

 

 

ʈʠʩ. 2. ʄʦʜʝʣʴ ʩʝʢʮʠʠ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ 

ɺʦʟʜʫʭ ʩʯʠʪʘʝʪʩʷ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʴʶ. ʊʝʯʝʥʠʝ ʚʦʟʜʫʭʘ ʧʨʠʥʠʤʘʝʪʩʷ ʪʫʨʙʫ-

ʣʝʥʪʥʳʤ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʩʦʩʪʘʚʥʘʷ SST ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʄʝʥʪʝʨʘ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ,  

ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʫʯʝʪ ʚ ʟʘʜʘʯʘʭ ʜʠʥʘʤʠʢʠ ʉɺʇ 

ʇʝʨʝʜ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʯʠʩʣʝʥ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʯʠʩʣʘ ʨʘʟʙʠʝʥʠʡ ʚ ʩʝʪʦʯʥʦʡ ʤʦʜʝʣʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ. ʇʨʦʚʝʜʝʥʦ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘʛʥʝʪʘʪʝʣʷ (ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʚʝʨʭʥʦʩʪʝʡ 3 ʠ 4) ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ.  

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʩʝʢʮʠʠ ɺʇ ʩ ʜʣʠʥʦʡ 3,5 ʤ ʠ ʰʠʨʠʥʦʡ 1,5 ʤ. 

ɺʣʠʷʥʠʝ ʯʠʩʣʘ ʨʘʟʙʠʝʥʠʡ ʚ ʩʝʪʦʯʥʦʡ ʤʦʜʝʣʠ ʥʘ ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʚ ɺʇ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʷʭ ɺʇ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 1. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣ. 1 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʫʟʣʦʚ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʤʝʥʷʝʪ ʨʝʟʫʣʴʪʘʪ ʧʦ ʜʘʚʣʝʥʠʷʤ ʚ ɺʇ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʥʘ 1%. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʚ ɺʇ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʯʠʩʣʘ ʫʟʣʦʚ  

ʚ ʩʝʪʦʯʥʦʡ ʤʦʜʝʣʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʷʭ H#  

ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ 

h, ʤ 

ɺʇ

in

S

Q , ʤ/ʩ H#, ʤ/ʩ pʩʨ (º1Ö 106 

ʫʟʣʦʚ), ʅ/ʤ2 

pʩʨ (º4Ö 106 ʫʟ-

ʣʦʚ), ʅ/ʤ2 

0,0025 0,2 0 1059,74 1071 

0,0025 0,2 ï0,05  1664,8 1681,68 

0,0025 0,2 ï0,075  2013,96 2034,36 

0,0025 0,2 0,05 604,86 607,754 

0,0025 ï0,2 0,075 418,78 422,687 

 

ɺʘʨʴʠʨʦʚʘʥʠʝ ʚ ʨʘʟʫʤʥʳʭ ʧʨʝʜʝʣʘʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘʛʥʝʪʘʪʝʣʷ ʪʘʢʞʝ 

ʤʘʣʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʝ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʚʭʦʜʘ-

ʚʳʭʦʜʘ ʥʘʛʥʝʪʘʪʝʣʷ ʚ ʜʚʘ ʨʘʟʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʠ ʚ ʜʚʘ ʨʘʟʘ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʠʩʭʦʜʥʦʛʦ ʨʘʟʤʝʨʘ ʩʨʝʜʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ɺʇ ʤʝʥʷʶʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 3% ʚʦ ʚʩʝʤ 

ʜʠʘʧʘʟʦʥʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ. 

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʭʦʜʘʭ ʚʦʟʜʫʭʘ ʚ ɺʇ ʠ ʨʘʟʣʠʯʥʳʭ ʚʝʨʪʠ-

ʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʷʭ ɺʇ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʫʣʝʚʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʠ ʧʣʦʱʘʜʴ 

ʠʩʪʝʯʝʥʠʷ ʚʦʟʜʫʭʘ ʠʟ ɺʇ, ʧʨʠʯʝʤ ʧʣʦʱʘʜʴ ʠʩʪʝʯʝʥʠʷ ʤʝʥʷʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝʤ 

ʟʘʟʦʨʘ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ɺʇ, ʥʦ ʠ ʧʫʪʝʤ ʧʝʨʝʢʨʳʪʠʷ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʠʩʪʝʯʝʥʠʷ ʚʦʟ-

ʜʫʭʘ ʠʟ ɺʇ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɼʣʷ ʢʘʞʜʦʛʦ ʨʝʞʠʤʘ ʨʘʩʭʦʜʘ 

ʚʦʟʜʫʭʘ ʚ ɺʇ, ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ H#, ʚʝʣʠʯʠʥʳ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʣʦʱʘʜʠ ʠʩʪʝ-

ʯʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚʝʣʠʯʠʥʳ ʧʨʠʨʘʱʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ ʚ ɺʇ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ ʚ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʉɺʇ, ʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ: ( )0=-=D Hppp cpcpcp
# . ʉʠʩʪʝʤʘʪʠ-

ʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʩʪʝʯʝʥʠʷ ʚʦʟʜʫʭʘ 

ʠʟ ɺʇ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʉɺʇ ʚʝʣʠʯʠʥʘ Dpʩʨ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʚ ɺʇ. ʆʪ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʚ ɺʇ ʟʘʚʠʩʠʪ ʠ ʚʝʣʠʯʠʥʘ ( )0=Hpcp
# . ʄʦʞ-

ʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʤʛʥʦʚʝʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʵʢʨʘʥʘ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʉɺʇ, ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ɺʇ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʪʝʛʨʘʣʘ ɹʝʨʥʫʣʣʠ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʚ ʧʦʜʫʰʢʫ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʨʘʙʦʪʦʡ ʚʝʥʪʠʣʷʪʦʨʘ, ʘ 

ʠʤʝʥʥʦ ʚʝʣʠʯʠʥʝ 
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ʊʦʛʜʘ, ʧʨʠ ʥʘʣʠʯʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʉɺʇ, ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ɺʇ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʝʣʠʯʠʥʝ 
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in # , ʛʜʝ ʧʦʜ H# ʧʦʥʠʤʘʝʪʩʷ ʘʙʩʦ-

ʣʶʪʥʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʉɺʇ. ʊʦʛʜʘ ʧʨʠʨʘʱʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ɺʇ, ʦʙʫʩʣʦʚʣʝʥ-

ʥʦʝ ʥʘʣʠʯʠʝʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʉɺʇ H#, ʜʦʣʞʥʦ ʜʣʷ ʜʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʉɺʇ ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʚʝʣʠʯʠʥʝ öö
÷

õ
ææ
ç

å
+-r 250 H.H

S

Q

ɺʇ

in ## .  

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ 



ɺ.ɺ. ʐʘʙʘʨʦʚ, ɼ.ʊ. ʏʝʢʤʘʨʝʚ, ɸ.ɺ. ʊʫʤʘʥʠʥ, ʌ.ʉ. ʇʝʧʣʠʥ 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʩʫʜʥʘ ʥʘ » 
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D ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʤʛʥʦʚʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʉɺʇ, ʥʦ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʉɺʇ ʠ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ, ʥʘʛʥʝʪʘʝʤʦʛʦ 

ʚʝʥʪʠʣʷʪʦʨʦʤ ʚ ɺʇ.   

 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʬʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪ H# ʠ Qm ʜʣʷ ʜʚʫʭ ʤʛʥʦʚʝʥ-

ʥʳʭ ʧʦʣʦʞʝʥʠʡ ʉɺʇ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ D ʧʨʠ ʠʟʤʝʥʝ-

ʥʠʠ H# ʠ Qm ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʉɺʇ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʷʤʠ 

ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʜʣʷ ʟʘʜʘʯʠ ʨʠʩ. 1, 

ʚʢʣʶʯʘʶʱʝʡ ʫʨʘʚʥʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʠ ʫʨʘʚʥʝʥʠʷ ʤʦʜʝʣʠ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ.  

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ  

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʉɺʇ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʷʭ  

ʠ ʨʘʩʭʦʜʘʭ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚʝʥʪʠʣʷʪʦʨʦʤ ʚ ɺʇ 
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0,001 0,2 0 1559,81 - - - 

0,001 0,2 ï0,05 2416,97 857,16 0,01333125 64297 

0,001 0,2 0,05 889,199 ï670,611 ï0,0103688 64676 

0,001 0,2 0,075 618,827 ï940,983 ï0,01444219 65155 

0,001 0,1 0 351,92 - - - 

0,001 0,1 ï0,05 832,90 480,98 0,00740625 64943 

0,001 0,1 0,05 67,02 ï284,9 ï0,00444375 64112 

       

0,0075 0,2 0 421,475 - - - 

0,0075 0,2 ï0,05  661,59 240,115 0,01333125 18011 

0,0075 0,2 0,05  238,111 ï183,364 ï0,0103688 17684 

0,0075 0,2 0,075  165,588 ï255,887 ï0,01444219 17718 

0,0075 0,3 0 1444,03 - - - 

0,0075 0,3 ï0,05 1788,0 343,97 0,0192563 17863 

0,0075 0,3 0,05 1159,80 ï284,23 ï0,0162938 17444 

 

ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ D ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʉɺʇ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦʱʘʜʠ ʠʩʪʝʯʝʥʠʷ ʠʟ ɺʇ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3. ʅʘ ʜʠʘʛʨʘʤʤʝ ʨʠʩ. 3 

ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ ʙʝʟʨʘʟʤʝʨ-

ʥʦʡ ʧʣʦʱʘʜʠ ʠʩʪʝʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʠʩʪʝʯʝʥʠʷ ʢ ʧʣʦʱʘʜʠ 

ɺʇ.   

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʨʝʟʢʠʡ ʨʦʩʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʩ ʫʤʝʥʴ-

ʰʝʥʠʝʤ ʧʣʦʱʘʜʠ ʠʩʪʝʯʝʥʠʷ ʠʟ ɺʇ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʩʫʜʥʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʢ ʵʢʨʘʥʫ ʧʨʦʜʦʣʴʥʦʝ ʠ ʧʦʧʝʨʝʯʥʦʝ ʨʘʩʪʝʢʘʥʠʝ ʚʦʟʜʫʭʘ ʤʝʞʜʫ ʧʦʜʫʰʢʦʡ ʠ ʵʢʨʘʥʦʤ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʜʝʤʧʬʠʨʫʶʱʘʷ ʩʠʣʘ ʚʦʟʨʘʩʪʘʝʪ. 

 

 

ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ D  

ʦʪ ʙʝʟʨʘʟʤʝʨʥʦʡ ʧʣʦʱʘʜʠ ʠʩʪʝʯʝʥʠʷ ʚʦʟʜʫʭʘ 
ʠʩʪ

S  ʠʟ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ 

4. ɺʣʠʷʥʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ ʥʘ ʜʠʥʘʤʠʢʫ ʉɺʇ  

ʚ ʫʩʣʦʚʠʷʭ ʚʦʣʥʝʥʠʷ 

ʇʦʣʫʯʝʥʥʳʝ ʚʳʰʝ ʧʦʧʨʘʚʢʠ ʢ ʜʘʚʣʝʥʠʶ ʚ ɺʇ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʜʚʠʞʝʥʠʝʤ ʩʫʜʥʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘ ʢʦʨʧʫʩ ʩʠʣ.  

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ ʥʘ ʜʠʥʘʤʠʢʫ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʣʥʝʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʤʝʪʦʜʠʢʝ [4]. 

ɼʘʚʣʝʥʠʝ ʚ ʩʝʢʮʠʷʭ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ (1) ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʨʘʩʭʦʜʥʦ-ʥʘʧʦʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʠʣʘ, ʜʝʡʩʪ-

ʚʫʶʱʘʷ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʦʪ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ, ʨʘʚʥʘ (p+ȹpcp)Sɺʇ, ʛʜʝ p ï ʜʘʚʣʝʥʠʝ, 

ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ (1), ȹpcp ï ʜʝʤʧʬʠʨʫʶʱʝʝ ʜʘʚʣʝʥʠʝ, Sɺʇ  ï ʧʣʦʱʘʜʴ ʩʝʢʮʠʠ 

ɺʇ. 

ʅʘ ʨʠʩ. 4 ʠ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʉɺʇ ʧʨʦʝʢ-

ʪʘ ɸ20 ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ 6 ʪʦʥʥ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʚʩʪʨʝʯʥʦʡ ʚʦʣʥʝ ʚʳʩʦʪʦʡ 0,2 ʤ ʠ ʜʣʠ-

ʥʦʡ ʦʪ 3 ʜʦ 15 ʤʝʪʨʦʚ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʢʘʞʜʦʤ ʨʘʩʯʝʪʝ ʬʠʢʩʠʨʦʚʘʥʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 25 ʢʤ/ʯ ʠʣʠ 50 ʢʤ/ʯ. ʀʟ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʫʯʝʪ 

ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʚʝʣʠʯʠʥʫ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʛʨʫʟʦʢ, ʘ ʪʘʢʞʝ 

ʨʘʟʤʘʭʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʢʠʣʝʚʦʡ ʢʘʯʢʠ. 

 



ɺ.ɺ. ʐʘʙʘʨʦʚ, ɼ.ʊ. ʏʝʢʤʘʨʝʚ, ɸ.ɺ. ʊʫʤʘʥʠʥ, ʌ.ʉ. ʇʝʧʣʠʥ 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʩʫʜʥʘ ʥʘ » 

 80 

 

ʈʠʩ. 4. ɺʣʠʷʥʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʉɺʇ ʥʘ ʩʢʦʨʦʩʪʠ 25 ʢʤ/ʯ:  

ʘ) ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʛʨʫʟʢʠ ʚ ʮʝʥʪʨʝ ʤʘʩʩ,  

ʙ) ʨʘʟʤʘʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ, ʚ) ʜʠʬʬʝʨʝʥʪ 

 

ʈʠʩ. 5. ɺʣʠʷʥʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʉɺʇ ʥʘ ʩʢʦʨʦʩʪʠ 50 ʢʤ/ʯ:  

ʘ) ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʛʨʫʟʢʠ ʚ ʮʝʥʪʨʝ ʤʘʩʩ,  

ʙ) ʨʘʟʤʘʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ, ʚ) ʜʠʬʬʝʨʝʥʪ 

ʂʨʘʡʥʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʥʘ 

ʚʦʣʥʝ ʙʝʟ ʫʯʝʪʘ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ ʚ ɺʇ ʜʘʶʪ ʟʥʘʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʛʨʫʟʦʢ, 

ʧʨʝʚʳʰʘʶʱʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʛʨʫʟʢʠ ʚ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ. ʕʪʠ ʧʨʝʚʳʰʝʥʠʷ ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʉɺʇ ʧʨʦʝʢʪʘ ɸ20, ʜʣʠʥʳ ʠ ʚʳʩʦʪʳ ʚʦʣʥʳ ʩʦʩʪʘʚʣʷʶʪ 

ʧʦʨʷʜʢʘ 50é300%. ʋʯʝʪ ʞʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʧʝʨʝ-

ʛʨʫʟʢʠ, ʧʨʠʙʣʠʟʠʚ ʠʭ ʢ ʟʥʘʯʝʥʠʷʤ, ʥʘʙʣʶʜʘʝʤʳʤ ʚ ʠʩʧʳʪʘʥʠʷʭ.  

ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʛʨʫʟʢʠ ʚ ʮʝʥʪʨʝ ʤʘʩʩ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʘʤʧʣʠʪʫʜʘʤ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʢʘʯʢʠ. ʇʨʠ ʫʯʝʪʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʠʣ ʵʪʠ ʘʤʧʣʠʪʫʜʳ ʧʘʜʘʶʪ, ʧʨʠʯʝʤ ʠʭ ʧʘ-

ʜʝʥʠʝ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʜʝʤʧʬʠʨʫʶʱʠʝ ʩʠʣʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʜʝʤʧʬʠʨʫʶʱʠʝ ʜʘʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʝʨ-

ʪʠʢʘʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʉɺʇ. ɿʘʜʘʯʘ ʨʝʰʝʥʘ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʦʙʲʝʤʦʚ ʩʨʝʜʩʪʚʘʤʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ Ansys CFX. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʙʳʣ ʟʘʜʝʡʩʪʚʦʚʘʥ ʧʨʠʥʮʠʧ 

ʦʙʨʘʱʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪ ʙʝʟʨʘʟʤʝʨʥʦʡ ʧʣʦʱʘʜʠ ʠʩʪʝʯʝ-

ʥʠʷ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʯʝʪ ʜʝʤʧʬʠʨʫʶʱʠʭ ʜʘʚʣʝʥʠʡ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʩʫʜʥʘ: ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʨʘʟʤʘ-

ʭʠ ʢʠʣʝʚʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʣʠʞʝ ʢ ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʝʨʝʛʨʫʟʢʘʤ, 

ʧʦʣʫʯʝʥʥʳʤ ʚ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʩʯʝʪʘʭ ʭʦʜʢʦʩʪʠ, 

ʤʦʨʝʭʦʜʥʦʩʪʠ, ʤʘʥʝʚʨʝʥʥʦʩʪʠ, ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʧʨʦʭʦʜʠʤʦʩʪʠ ʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʉɺʇ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʟʘʢʦʥʝ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʚʦʟʜʫʭʘ ʚ ɺʇ ʤʝʪʦʜʠʢʘʤ, 

ʥʘʧʨʠʤʝʨ, [3] ʠʣʠ [4]. 
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The present paper deals with damping pressures associated with vertical motions of air cush-

ion vehicles. A damping pressure is defined as a difference between an actual air cushion 

pressure of a vehicle in a vertical motion and a pressure inside a vehicleôs air cushion calcu-

lated by a simple mass balance law. The paper presents the problem statement and the simu-

lation results. It is demonstrated that taking into account this kind of forces leads to signifi-

cant decrease in heave and pitch as well as vertical accelerations in head sea conditions. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 10.04.2018 ʛ. 
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ʉ.ɺ. ɹʘʩʪʨʳʢʠʥ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, 

ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɸɻʊʋè 

ɽ.ɼ. ʈʫʜʠʢʦʚʘ, ʤʘʛʠʩʪʨʘʥʪ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

414025, ʛ. ɸʩʪʨʘʭʘʥʴ, ʫʣ. ʊʘʪʠʱʝʚʘ, 16. 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʉʀʉʊɽʄʓ  

ʉʊɸʊʀʉʊʀʏɽʉʂʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ  

ʆʈɻɸʅʆɺ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ  

ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʇʆɺʓʐɽʅʀʗ  

ʕʂʆʅʆʄʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʊɽʈʈʀʊʆʈʀʀ 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʪʘʪʠʩʪʠʢʘ, ʦʬʠʮʠʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʝʸ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʈʦʩʩʪʘʪʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ 

ʧʨʠ ʩʙʦʨʝ, ʦʙʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ. ʇʨʦʙʣʝʤʥʳʝ ʤʦ-

ʤʝʥʪʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ: ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʥʝʜʦʩʪʦʚʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʩʙʦʨʘʤ; ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝ-

ʢʦʨʨʝʢʪʥʳʤʠ ʟʘʧʨʦʩʘʤʠ ʦʨʛʘʥʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ; ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʰʠʙʦʢ ʥʘ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʸ ʠʥʪʝʨʧʨʝʪʘʮʠʠ; ʧʨʦ-

ʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʫʛʨʦʟʘʤ. ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʩʭʝʤʫ ʧʦ 

ʛʨʫʧʧʘʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʫʛʨʦʟ, ʚʳ-

ʟʚʘʥʥʳʭ ʥʝʪʦʯʥʦʩʪʷʤʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʘʯʝʩʪʚʦʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʚʣʠʷʥʠʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚ-

ʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʦʨʛʘʥʘʤʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

 

ʕʬʬʝʢʪʠʚʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʨʝʛʠʦʥʦʚ, ʚʭʦʜʷ-

ʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩ-

ʪʝʤʳ ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʙʝʟ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʡ, ʜʦʩʪʦʚʝʨʥʦʡ, ʧʦʣʥʦʡ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦ-

ʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʷʚʣʝʥʠʷʭ ʚ ʦʙ-

ʱʝʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ  ʨʝʛʠʦʥʦʚ ʚ ʝʸ ʩʦʩʪʘʚʝ. 

ʉʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 13.05.2017 ˉ 208 ʉʪʨʘʪʝʛʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʜʦ 2030 ʛʦʜʘ ʧʦʥʷʪʠʝ çɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: çéʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʪ 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠ-

ʪʝʪ ʩʪʨʘʥʳ, ʝʜʠʥʩʪʚʦ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [3]. 

ɺ ʉʪʨʘʪʝʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʜʦ 2030 ʪʘʢʞʝ ʜʘʸʪʩʷ ʦʪʩʳʣʢʘ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʦʮʝʥʢʝ ʩʦ-

ʩʪʦʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʦʧʨʦʩʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʀ.ʉ. ɹʝʣʠʢ, ɸ.ʌ. ɼʝʥʠʩʦʚ, ɸ.ɸ. ʂʫʢʣʠʥ, ɾ.ɸ. ʄʠʥ-

ʛʘʣʝʚʘ, ɺ.ʂ. ʉʝʥʯʘʛʦʚ, ɸ.ʀ. ʊʘʪʘʨʢʠʥ, ʕ.ɸ. ʋʪʢʠʥ, ʅ.ʉ. ʆʙʫʭʦʚʘ ʜʨ. [6, 7, 8, 10, 11, 12].  



ʉ.ɺ. ɹʘʩʪʨʳʢʠʥ, ɽ.ɼ. ʈʫʜʠʢʦʚʘ 
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ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʤʝʯʘʝʪ ʅ.ʉ. ʆʙʫʭʦʚʘ: çéʩʫʱʝʩʪʚʫ-

ʶʱʠʡ ʚ ʥʘʫʢʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʧʦʣʥʝ ʧʨʠʤʝʥʠʤ 

ʥʘ ʧʨʘʢʪʠʢʝ. ɽʛʦ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʠ ʧʨʠʝʤʣʝʤʳʡ ʫʨʦʚʝʥʴ ʪʨʫʜʦʝʤʢʦʩʪʠè. ʊʘʢ ʞʝ ʘʚʪʦʨ ʜʝʣʘʝʪ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʠʪ-

ʩʷ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥ ʥʝ ʧʦʣʥʦʩʪʴʶ: 

çéʩʦʚʨʝʤʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ ʠ ʫʪʚʝʨʞʜʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʨʠʪʝʨʠʝʚ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠè [8]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʠ ʝʸ 

ʨʝʛʠʦʥʘʭ, ʘ ʪʘʢʞʝ ʚ ʧʨʠʥʷʪʠʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʜʘʣʴʥʝʡʰʠʭ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʝʸ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʝʪ ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘ-

ʪʠʩʪʠʢʠ ʠ ʝʸ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʨʛʘʥʳ [1]. ɼʣʷ ʧʨʠʥʷʪʠʷ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʚʝʨʥʳʭ ʨʝ-

ʰʝʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʚʳʟʦʚʦʚ ʠ ʫʛʨʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ, ʘ ʪʘʢʞʝ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ ʪʨʝʙʫʝʪʩʷ ʢʦʨʨʝʢʪʥʘʷ, ʧʦʣʥʘʷ ʠ ʜʦʩʪʦʚʝʨʥʘʷ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ɺʦʧʨʦʩ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʬʦʨʤʠʨʫʝʤʳʭ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ, ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ɸ.ʇ. ʎʳʧʠʥʘ, 

ɺ.ʉ. ɽʣʘʭʦʚʩʢʦʛʦ, ɺ.ʃ. ɹʝʩʩʦʥʦʚʘ, ʊ.ʀ. ɺʝʜʝʨʥʠʢʦʚʦʡ, ɺ.ʀ. ɼʠʙʠʨʜʝʝʚʘ, ɻ.ʀ. ʍʘʥʠʥʘ, 

ʆ.ʀ. ʇʦʣʦʩʦʚʦʡ ʠ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ [4, 5, 13, 14]. 

ʇʦ ʤʥʝʥʠʶ ʫʢʘʟʘʥʥʳʭ ʘʚʪʦʨʦʚ, ʢʘʯʝʩʪʚʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʥʝʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʚʩʝʤ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʥʘʯʠʥʘʷ ʩ ʵʧʦʭʠ ʧʨʘʚʣʝʥʠʷ 

ʇʝʪʨʘ I ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʦʚʨʝʤʝʥʥʳʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʈʦʩʩʪʘʪʘ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ 

ʧʦʜʣʦʛ ʬʘʢʪʦʚ ʚ ʧʝʨʚʠʯʥʳʭ ʠ ʩʚʦʜʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 

ʆʩʥʦʚʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʳʜʝʣʷʝʤʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʩʚʝʜʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 

ʆʩʥʦʚʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ  

ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʆʩʥʦʚʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ 

ɺ.ʉ. ɽʣʘʭʦʚʩʢʠʡ ɺʦʟʤʦʞʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʛʥʦʟʥʳʭ ʨʘʩʯʝʪʦʚ  ʦʛʨʘʥʠʯʝʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠʤ 

ʧʨʦʚʝʜʝʥʠʝʤ ʧʝʨʝʩʤʦʪʨʘ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʚʝʜʝʥʠʡ ʠ ʩʪʝʧʝʥʴʶ ʚʦʟ-

ʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ ʪʘʢʠʭ ʧʝʨʝʩʤʦʪʨʦʚ ʠʟʤʝʥʝʥʠʡ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ [5].  

ɺ.ʃ. ɹʝʩʩʦʥʦʚ ɺʳʜʝʣʷʝʪ ʥʝʜʦʩʪʘʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʝʯʥʦʡ ʮʝʣʠ ʠʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠ ʜʝʣʠʪ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʙʦʨʥʠʢʠ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ; ʝʞʝʤʝʩʷʯʥʳʝ ʧʝʨʠʦ-

ʜʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ; ʤʝʪʦʜʠʢʘ ʩʙʦʨʘ ʠ ʦʙʦʙʱʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʩʦʧʦʩ-

ʪʘʚʠʤʦʩʪʠ ʜʘʥʥʳʭ. 

ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʝʨʦʚʦʡ ʛʨʫʧʧʳ ʤʘʪʝʨʠʘʣʦʚ ʘʚʪʦʨ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ: 

ʜʘʥʥʳʝ ʧʨʠʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʚ ʛʦʜʦʚʦʤ ʚʳʨʘʞʝʥʠʠ; ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʫʪʦʯʥʝʥʠʝ 

ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ; ʧʨʠʚʝʜʝʥʳ ʬʨʘʛʤʝʥʪʘʨʥʳʝ ʚʨʝʤʝʥʥʳʝ 

ʨʷʜʳ; ʨʘʟʣʠʯʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʙʦʨʥʠʢʘʭ. 

ʅʝʜʦʩʪʘʪʢʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʟʘʧʘʟʜʳʚʘʥʠʝ ʧʫʙ-

ʣʠʢʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʧʦʩʪʦʷʥʥʦʝ ʫʪʦʯʥʝʥʠʝ ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʚʝʜʝ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʆʩʥʦʚʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ 

ʥʠʡ; ʦʪʩʫʪʩʪʚʠʝ ʜʣʠʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ; ʜʫʙʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʦʙʣʘʜʘʝʪ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʩʣʝʜʫʶʱʠʤ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ: 

ʦʪʩʫʪʩʪʚʫʝʪ ʭʨʦʥʦʣʦʛʠʷ ʠʟʤʝʥʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʡ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ; ʤʝʪʦ-

ʜʠʢʠ ʠʟʣʦʞʝʥʳ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ; ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʩʥʠʞʘʝʪ 

ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʜʘʥʥʳʭ ʚ ʜʠʥʘʤʠʢʝ [4].  

ɸ.ʇ. ʎʳʧʠʥ ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʡ ʧʨʠʯʠʥʳ ʠʩʢʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ 

ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ  ʚʳʜʝʣʷʝʪ ʟʘʥʠʞʝʥʠʝ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚ ʣʠʯʥʳʭ ʮʝʣʷʭ [14]. 

 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʩʩʠʡʩʢʠʭ ʘʚʪʦʨʦʚ ʧʦ ʚʦʧʨʦʩʫ ʢʘʯʝʩʪʚʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ.  

ʀʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʦʨʛʘʥʘʤʠ ʩʪʘʪʠʩʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʉʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʠ ʉʪʨʘʪʝʛʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʢʣʶʯʘʷ ʵʢʦʥʦʤʠʢʫ, ʘ ʪʘʢʞʝ ʠʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ 

ʬʝʜʝʨʘʮʠʠ, ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ [13]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʷʪʠʷ ʥʝʢʦʨʨʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝ-

ʜʦʩʪʦʚʝʨʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʨʘʟʣʠʯʥʳʝ ʫʛʨʦʟʳ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʈʦʩʩʪʘʪʘ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚ-

ʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʤʦʤʝʥʪʳ: 

1. ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʥʝʜʦʩʪʦʚʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʩʙʦʨʘʤ 

ʂʘʯʝʩʪʚʦ ʧʝʨʚʠʯʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʩʦʙʠʨʘʝʪʩʷ ʫ ʨʝʩʧʦʥ-

ʜʝʥʪʦʚ (ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ), ʥʝʩʦʤʥʝʥʥʦ, ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ ʩʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʉʨʝʜʠ ʧʨʦʙʣʝʤʥʳʭ ʤʦʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʚʝʜʝʥʠʡ ʧʦ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʤ ʩʙʦʨʘʤ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʝʩ-

ʧʦʥʜʝʥʪʘʤʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʫʤʳʰʣʝʥʥʫʶ ʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʫʶ ʧʦʜʘʯʫ ʥʝʜʦʩʪʦʚʝʨ-

ʥʦʡ ʠʣʠ ʠʩʢʘʞʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠʣʠ ʝʸ ʥʝʧʦʜʘʯʫ. 

ʅʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʩʢʘʞʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪ-

ʚʠʝ ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʢʘʜʨʦʚ ʦʨʛʘʥʠʟʘʮʠʠ-ʨʝʩʧʦʥʜʝʥʪʘ, ʘʨʠʬʤʝʪʠʯʝʩʢʠʤʠ ʠʣʠ ʣʦʛʠ-

ʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ, ʦʧʠʩʢʘʤʠ, ʥʝʚʝʨʥʳʤ ʦʢʨʫʛʣʝʥʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝʤ ʬʦʨʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʨʝʩʧʦʥʜʝʥʪʘʤ ʙʳʚʘʝʪ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, 

ʜʦʣʞʥʳ ʣʠ ʦʥʠ ʩʜʘʚʘʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʦʪʯʝʪʥʦʩʪʴ ʚ ʦʨʛʘʥʳ ʩʪʘʪʠʩʪʠʢʠ ʠ ʝʩʣʠ çʜʘè, ʪʦ 

ʢʘʢʫʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ ʚʣʠʷʝʪ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ. 

ʋʤʳʰʣʝʥʥʦʝ ʠʩʢʘʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʚʝʜʝʥʠʡ  ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʦʧʨʘʰʠʚʘʝʤʳʡ, ʟʥʘʷ ʠʩʪʠʥʥʫʶ ʩʠʪʫʘʮʠʶ, ʚ ʮʝʣʷʭ ʧʦ-

ʣʫʯʝʥʠʷ ʣʠʯʥʦʡ ʚʳʛʦʜʳ, ʩʦʟʥʘʪʝʣʴʥʦ ʩʦʦʙʱʘʝʪ ʣʦʞʥʳʝ ʩʚʝʜʝʥʠʷ. 

2. ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʢʦʨʨʝʢʪʥʳʤʠ ʟʘʧʨʦʩʘʤʠ ʦʨʛʘʥʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘ-

ʙʣʶʜʝʥʠʷ 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʦʙʣʝʤ ʦʧʨʝʜʝʣʝʥʘ ʥʝʢʦʨʨʝʢʪʥʳʤʠ ʟʘʧʨʦʩʘʤʠ  ʦʨʛʘʥʦʚ ʩʪʘʪʠʩʪʠ-

ʢʠ ʠ ʩʚʷʟʘʥʘ ʩ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʬʦʨʤ ʦʪʯʝʪʥʦʩʪʠ. 

ʌʝʜʝʨʘʣʴʥʫʶ ʩʣʫʞʙʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ) ʦʧʨʝʜʝʣʠʤ ʢʘʢ ʷʜʨʦ 

ʨʘʙʦʪʳ ʚʩʝʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩʪʘʪʠʩʪʠʢʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʪʘʤ ʨʘʟʨʘʙʘʪʳ-

ʚʘʝʪʩʷ ʬʝʜʝʨʘʣʴʥʳʡ ʧʣʘʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʦʯʝʨʝʜʥʦʡ ʛʦʜ ʠ ʥʘ ʜʘʣʴʥʝʡʰʫʶ 



ʉ.ɺ. ɹʘʩʪʨʳʢʠʥ, ɽ.ɼ. ʈʫʜʠʢʦʚʘ 
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ʧʝʨʩʧʝʢʪʠʚʫ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʩʯʝʪʘ ʚʩʝʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʙʦʨʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʜʦʣʞʥʳʤ ʦʙ-

ʨʘʟʦʤ ʫʯʠʪʳʚʘʶʪ ʨʝʛʠʦʥʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ-ʨʝʩʧʦʥʜʝʥʪʦʚ, 

ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʩʦʧʦʩ-

ʪʘʚʠʤʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʧʨʠʯʠʥʝ ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʦʚ ʩʙʦʨʘ, ʥʝʧʨʦʟʨʘʯʥʦʡ 

ʤʝʪʦʜʠʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʨʨʝʢʪʥʳʝ ʩʚʝʜʝʥʠʷ, 

ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʬʦʨʤʳ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʧʝʮʠʬʠʢʫ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʩʨʦʢʘʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʥʦʩʪʠ, ʩʪʨʦʢʘʭ ʟʘʧʦʣʥʝʥʠʷ, ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘ-

ʪʝʣʝʡ. 

3. ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʰʠʙʦʢ ʥʘ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʝʸ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʰʠʙʦʢ ʥʘ ʵʪʘʧʝ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʸ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʪʘʢʞʝ ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʠʭ ʚʠʜʳ.  

ʅʘ ʢʘʯʝʩʪʚʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʵʪʘʧʝ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘ: 

ï ʋʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʩʧʝʮʠʘʣʠʩʪʘ, ʟʘʥʷʪʦʛʦ ʦʙʨʘʙʦʪ-

ʢʦʡ ʠ ʩʚʝʜʝʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʕʪʦʪ ʬʘʢʪʦʨ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ 

ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʚ ʦʨʛʘʥʘʭ ʩʪʘʪʠʩʪʠʢʠ ʧʨʝʜʫʩʤʦʪʨʝʥ ʥʘʝʤ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ 

ʚʥʝʰʪʘʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ  ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʩʰʪʘʙʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ [9]. 

ï ʂʘʯʝʩʪʚʦ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʧʝʮʠʘʣʠʩʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫ-

ʤʝʥʪʘʨʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʙʣʘʥʢʠ, ʬʦʨʤʳ, ʘʥʢʝʪʳ, ʠʥʩʪʨʫʢʮʠʠ, ʬʦʨʤʫʣʷʨʳ, ʨʘʟʲʷʩ-

ʥʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʷ [1]. 

ʅʝʤʘʣʦʚʘʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʈʦʩʩʪʘ-

ʪʦʤ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʪʘ ʦʭʚʘʪʘ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʝ 

ʧʨʠʥʮʠʧʦʚ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʧʦ ʢʘʞʜʦʡ ʝʜʠʥʠʮʝ ʥʘ-

ʙʣʶʜʝʥʠʷ.  

ʅʘ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʞʝ ʚʘʞʥʘ ʣʦʛʠʩʪʠʢʘ ʜʚʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʂ 

ʧʨʠʤʝʨʫ, ʪʦ, ʢʘʢ ʦʥʘ ʧʨʦʭʦʜʠʪ ʦʙʨʘʙʦʪʢʫ, ʧʨʦʚʝʨʢʫ, ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʷ-

ʪʳʭ ʝʸ ʦʙʨʘʙʦʪʢʦʡ ʠ ʚʳʚʝʨʢʦʡ, ʩʣʘʞʝʥʥʦʩʪʴ ʠʭ ʨʘʙʦʪʳ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʢʘʜʨʦʚ. 

4. ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʫʛʨʦʟʘʤʠ 

ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʦʭʚʘʪʳʚʘʝʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʫʛʨʦʟʘ-

ʤʠ: ʫʪʝʯʢʘ ʠ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʚʠ-

ʨʫʩʳ, ʦʰʠʙʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʰʠʙʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩ-

ʪʝʤʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʫʪʝʯʢʠ ʠ ʥʘʨʫʰʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʚ 

ʪʦʤ ʯʠʩʣʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ: 

ï ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʨʚʝʨʘʤʠ;  

ï ʥʝʨʘʟʚʠʪʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; 

ɺʦʟʤʦʞʥʳʭ ʥʘʨʫʰʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʧʨʠʟʥʘʢʫ ʦʪʥʦʰʝʥʠʷ 

ʢ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʜʚʝ ʛʨʫʧʧʳ: 

ï ʚʥʫʪʨʝʥʥʠʝ;  

ï ʚʥʝʰʥʠʝ. 

ɺʥʫʪʨʝʥʥʠʝ ʥʘʨʫʰʠʪʝʣʠ ï ʵʪʦ ʪʝ ʩʫʙʲʝʢʪʳ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʟʘʢʦʥʥʳʡ 

ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʈʦʩʩʪʘʪʦʤ, ʪʦ ʝʩʪʴ ʵʪʦ 

ʚʩʝ ʨʘʙʦʪʥʠʢʠ ʉʣʫʞʙʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʝʛʦ ʨʝʛʠʦʥʘʣʴ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʊʘʢ, ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʚ ʨʘʤʢʘʭ, ʪʘʢ ʠ ʚ ʥʘʨʫʝh-

ʥʠʝ ʧʝʨʝʜʘʥʥʳʭ ʠʤ ʧʦʣʥʦʤʦʯʠʡ. 

ɼʝʡʩʪʚʠʷ ʚʥʫʪʨʝʥʥʠʭ ʥʘʨʫʰʠʪʝʣʝʡ ʚʳʨʘʞʘʶʪʩʷ ʚ ʨʘʤʢʘʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝ-

ʩʢʦʣʴʢʠʭ ʩʮʝʥʘʨʠʝʚ ʧʦʚʝʜʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ: 

ï ʥʝʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝ-

ʪʠ çʀʥʪʝʨʥʝʪè ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʚ ʣʠʯʥʳʭ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʷʭ; 

ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʣʠʮʝʥʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ; 

ï ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʝʨʝ-

ʥʦʩʥʳʝ ʥʦʩʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʢʨʘʞʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ; 

ï ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʝʨʚʝʨʘʭ ʠ ʨʘʙʦʯʝʤ ʦʙʦʨʫ-

ʜʦʚʘʥʠʠ; 

ï ʚʥʝʩʝʥʠʝ ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʈʦʩʩʪʘʪʘ; 

ï ʢʨʘʞʘ ʠʣʠ ʚʳʚʦʜ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʦʙʨʘʙʦʪʢʫ ʠ ʭʨʘʥʝʥʠʝ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʨʝʜʠ ʚʥʝʰʥʠʭ ʥʘʨʫʰʠʪʝʣʝʡ ʚʳʜʝʣʠʤ ʭʘʢʝʨʦʚ, ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ 

ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ; ʧʦʜʨʷʜʯʠʢʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʨʘʙʦʪʳ, ʩʚʷʟʘʥ-

ʥr ʝ ʩ ʤʦʥʪʘʞʦʤ, ʫʩʪʘʥʦʚʢʦʡ ʠ ʥʘʩʪʨʦʡʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ ʨʝʤʦʥʪʦʤ. 

ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʥʘʨʫʰʠʪʝʣʝʡ ʥʘ ʨʝʞʠʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ: 

ï ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ ʥʘ VPN-ʩʝʨʚʝʨʳ ʩ ʮʝʣʴʶ ʟʘʭʚʘʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʝʨʦʤ, ʥʝʟʘ-

ʢʦʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʜʦʩʪʫʧʘ ʚ ʀɺʉ ʈʦʩʩʪʘʪʘ; 

ï ʟʘʨʘʞʝʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ ʢʦʤʧʴʶʪʝʨʥʳʤ ʚʠʨʫʩʦʤ ʠʣʠ ʜʨʫʛʦʡ 

ʚʨʝʜʦʥʦʩʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʩʦʦʙʱʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʚʳʟʚʘʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʥʝʜʦʩʪʦʚʝʨʥʦʡ, ʥʠʟʢʦʢʘʯʝʩʪʚʝʥ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʬʠʮʠʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺʳʷʚʣʝʥʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘ-

ʥʳ ʠ ʦʙʦʙʱʝʥʳ ʚ ʩʭʝʤʝ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʨʛʘʥʘʤʠ ʩʪʘʪʠʩʪʠʢʠ: 

1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ  

ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤ ʩʙʦʨʘ, ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦ-

ʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ. 

ʇʝʨʝʜʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝʛʦʜʥʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʦʥʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʭ, ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʠʚʳʩʰʝʡ ʠ ʧʨʝʚʦʩʭʦʜʠʪʴ ʢʦʥʢʫʨʝʥʪʦʚ. ʆʪ 

ʵʪʦʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʫʩʧʝʰʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʢʘʢ ʩʘʤʦʛʦ ʦʨʛʘʥʘ ʚʣʘʩʪʠ, ʪʘʢ ʠ ʨʝʛʠʦʥʘ, ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʝʛʦ ʨʘʙʦʪʳ. 

ʅʘʠʤʝʥʝʝ ʧʦʜʜʘʶʱʘʷʩʷ ʢʦʥʪʨʦʣʶ ʧʨʠʯʠʥʘ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ï ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʠʝ ʠʩʢʘʞʝʥʥʳʭ ʜʘʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʩʚʝʜʝʥʠʷ ʩ ʪʨʫʜʦʤ ʧʦʜ-

ʜʘʶʪʩʷ ʧʨʦʚʝʨʢʝ ʥʘ ʧʦʜʣʠʥʥʦʩʪʴ ʠ ʤʦʛʫʪ ʠʩʢʘʟʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʙʣʦʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ. ʄʝʨʳ ʧʦ 

ʩʦʢʨʘʱʝʥʠʶ ʥʘʨʫʰʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʰʪʨʘʬʥʳʭ 

ʩʘʥʢʮʠʡ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʦʨʷʜʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠʣʠ ʝʸ 

ʥʝʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

ʊʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʩʚʝʜʝʥʠʡ ʦʢʘʞʝʪ ʘʢ-

ʪʠʚʥʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ 



ʉ.ɺ. ɹʘʩʪʨʳʢʠʥ, ɽ.ɼ. ʈʫʜʠʢʦʚʘ 
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ʦʙʝʩʧʝʯʠʪʴ ʥʝʟʘʚʠʩʠʤʳʡ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʧʝʨʚʠʯʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʫʪʝʤ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʘʨʫʰʝʥʠʡ ʥʘ ʵʪʘʧʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʥʦʩʪʠ ʨʝʩʧʦʥʜʝʥʪʘʤʠ 

ʠ ʧʨʝʩʝʯʝʥʠʷ ʩʦʚʝʨʰʝʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ [2]. 

2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʘʢʪʘ (ʜʦʛʦʚʦʨʘ) ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʚ ʮʝʣʷʭ 

ʧʦʚʳʰʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ ʟʘ ʢʘʯʝʩʪʚʦ ʠ ʩʚʦʝʚʨʝʤʝʥ-

ʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʠ ʧʨʦʚʝʜʝʥʠʝ ʝʞʝʛʦʜʥʳʭ ʢʫʨʩʦʚ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʘ ʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 

ɺ ʨʘʙʦʪʝ ʦʨʛʘʥʦʚ ʩʪʘʪʠʩʪʠʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʀʭ ʥʝʦʩ-

ʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʜʦʩʪʫʧʝ ʢ ʠʥʬʦʨʤʘʮʠʠ ʩ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʠʥʪʝʨʥʝʪʫ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʧʨʠʚʷʟʘʥ ʢ ʦʧʨʝʜʝʣʝʥ-

ʥʦʤʫ ʨʘʙʦʯʝʤʫ ʤʝʩʪʫ; ʤʦʛʫʪ ʙʳʪʴ ʩʦʢʨʘʱʝʥʳ ʨʘʩʭʦʜʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʦʨʦʛʦʩʪʦʷ-

ʱʠʭ ʤʦʱʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʝʨʚʝʨʦʚ; ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; ʥʝʦʙʭʦʜʠʤʳʝ ʙʘʟʦ-

ʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʝʙ-ʩʝʨʚʝʨʦʤ; ʫʨʦʚʝʥʴ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ; ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʥʘʠʚʳʩʰʫʶ ʥʘʜʝʞʥʦʩʪʴ. 

 

 

ʈʠʩ. 1. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

3. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʣʠʪʠʢʠ ʈʦʩʩʪʘʪʘ. 

ʅʝʤʘʣʦʚʘʞʥʳʡ ʰʘʛ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦ-

ʛʦ ʥʘʙʣʶʜʝʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ, ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʥʝʝ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠ-

ʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʝʪʦʜʠʢ ʠʭ ʨʘʩʯʝʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʠ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ 

ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ, ʩ ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʝʡʰʝʛʦ 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʧʦ-

ʚʳʰʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦ-

ʩʪʠ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ 

ʉʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ  

ʠʥʬʦʨʤʘʮʠʠ 

ʆʙʝʩʧʝʯʝʥʠʝ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʦʚʳʰʝʥʠʝ  

ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʢʘʜʨʦʚ 

ɺʥʝʜʨʝʥʠʝ  

ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ  

ʦʙʝʩʧʝʯʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʛʦ ʤʠʨʦʚʦʤʫ 

ʫʨʦʚʥʶ ʨʘʟʚʠ-

ʪʠʷ 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʧʨʦʚʝʨʢʘ ʦʪʯʝʪʥʦ-

ʩʪʠ 

ɺʥʝʜʨʝʥʠʝ ʀɺʉ 

ʋʞʝʩʪʦʯʝʥʠʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʦʡ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʨʝʩʧʦʥ-

ʜʝʥʪʦʚ 

ʈʝʘʣʠʟʘʮʠʷ ʘʥʪʠ-

ʢʦʨʨʫʧʮʠʦʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ 

ʉʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʧʦʣʠʪʠʢʠ 

ʈʦʩʩʪʘʪʘ 

ʆʨʠʝʥʪʠʨʦʚʘʥʠʝ  

ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ  

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʬʦʨʤ ʢ ʤʝʪʦʜʠ-

ʯʝʩʢʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ 

ʉʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʥʠʝ ʘʥʪʠ-

ʚʠʨʫʩʥʦʡ ʟʘ-

ʱʠʪʳ 

ʉʦʟʜʘʥʠʝ ʩʠʩ-

ʪʝʤʳ ʟʘʱʠʪʳ  

ʦʪ ʥʝʩʘʥʢʮʠʦ-

ʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ  

ʠ ʫʪʝʯʝʢ ʠʥ-

ʬʦʨʤʘʮʠʠ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʮʝʜʫʨʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʪʦʛʦʚʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʦʪʢʨʳʪʦʩʪʠ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʩʯʝʪʘ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʦʚ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ  ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘ-

ʱʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʩʪʘʪʠʩʪʠʢʠ, 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʚʝʨʢʘ. 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʚʝʜʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʇʨʦʙʣʝʤʘ ʚʦʟʤʦʞʥʦʛʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʪʘʢʞʝ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʠ ʨʘʟ-

ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʮʝʣʷʭ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥ-

ʥʦʛʦ ʜʦʩʪʫʧʘ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʨ ʠ ʧʨʦʮʝʜʫʨ: 

ï ʚʥʝʜʨʝʥʠʝ ʨʘʟʨʝʰʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʦʧʫʩʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ; 

ï ʨʝʛʠʩʪʨʘʮʠʷ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʢʦʥʪʨʦʣʴ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘ-

ʣʘ ʠ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ; 

ï ʫʯʝʪ ʠ ʭʨʘʥʝʥʠʝ ʩʲʝʤʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʠʭ ʦʙʨʘʱʝʥʠʝ, ʠʩʢʣʶʯʘʶ-

ʱʝʝ ʭʠʱʝʥʠʝ, ʧʦʜʤʝʥʫ ʠ ʫʥʠʯʪʦʞʝʥʠʝ; 

ï ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʜʫʙʣʠʨʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ ʠ ʥʦʩʠʪʝʣʝʡ ʠʥ-

ʬʦʨʤʘʮʠʠ; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʰʝʜʰʠʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦ-

ʨʷʜʢʝ ʧʨʦʮʝʜʫʨʫ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʱʠʱʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ; 

ï ʘʥʪʠʚʠʨʫʩʥʘʷ ʟʘʱʠʪʘ; 

ï ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʦʚ ʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʥʠʭ. 

ʅʘ ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʝʸ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʣʘʥʠʨʫʶʪ 

ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʝʪ ʜʣʷ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʠʥʠʤʘʶʪ ʥʘ 

ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʝʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʬʝʨʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʠ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʢʘʢ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ [3]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʪʘʪʠʩʪʠʢʠ ʚʩʝʮʝʣʦ ʜʦʚʝʨʷʪʴ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʇʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ, ʚ 

ʯʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʬʝʜʝʨʘʣʴʥʳʝ ʦʨ-

ʛʘʥʳ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʌ. 
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IMPROVEMENT OF THE S TATISTICAL SUPPORT S YSTEM  

OF GOVERNMENT MANAGE MENT BODIES AS A TOOL  

TO INCREASE ECONOMIC  SECURITY IN THE TERR ITORY  

S.V. Bastryekin, E.D. Rudikova  
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The object of the study is statistical information provided by the Federal Service of State Statistics 

and its territorial bodies, as well as its role in ensuring economic security at the regional level. A 

comprehensive analysis of the formation and processing of statistical information by the regional 

bodies of the Federal State Statistics Service has been carried out. The analysis reveals the main 

problematic issues that arise when collecting, processing and using statistical information. The 

problematic moments are systematized into four groups depending on the reasons for their occur-

rence: problems related to the non-submission or provision of inauthentic information by re-

spondents on statistical fees; problems related to incorrect inquiries of statistical observation bod-

ies; problems associated with the occurrence of errors during the processing of information and 

its interpretation; problems associated with information threats: leakage and violation of the in-

tegrity and availability of information, computer viruses, expert errors, user errors, failure of the 

technical system for collecting and processing information as a result of hacker attacks. The main 

measures to neutralize threats caused by inaccuracies and inadequate quality of official statistical 

information were developed and integrated into the scheme for problem-solving groups. The con-

clusion is made about the direct influence of the reliability and timeliness of statistical data on de-

cision-making by state authorities and the state of economic security of the territory. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 03.04.2018 ʛ. 
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ʋɼʂ 657.1.012.1 

 
ʖ.ʖ. ʂʦʨʦʣʝʚ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʀɹʄʊ ɹɻʋ 

ʖ.ɸ. ʄʳʰʢʦʚʝʮ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʀɹʄʊ ɹɻʋ 

220007, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, ʛ. ʄʠʥʩʢ, ʫʣ. ʄʦʩʢʦʚʩʢʘʷ, 5 

ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʇʈɽʀʄʋʑɽʉʊɺɸ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʄɽʊʆɼɸ ACTIVITY BASED COSTING (ABC) 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʪʨʘʪʳ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ, ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʝ ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘ-

ʪʘʤ, ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ, Activity Based Costing 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ Activity Based Costing (ABC), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ 

ʫʯʝʪʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʪʦʜʘ, ʝʛʦ ʩʫʱʥʦʩʪʴ ʠ ʦʩʦ-

ʙʝʥʥʦʩʪʠ, ʜʘʥʘ ʦʮʝʥʢʘ ʥʝʢʦʪʦʨʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ Activity Based Costing. 

ʅʘ ʫʩʣʦʚʥʦʤ ʮʠʬʨʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝ-

ʪʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ɼʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ Activity Based 

Costing ʥʘ ʧʨʘʢʪʠʢʝ. 

 

ʇʦʜ ʤʝʪʦʜʦʤ ʫʯʝʪʘ ʟʘʪʨʘʪ ʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʩʧʦʩʦʙʦʚ ʩʙʦʨʘ, ʛʨʫʧʧʠʨʦʚʢʠ ʠ ʫʯʝʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘ-

ʪʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ. ʄʝʪʦʜ ʫʯʝʪʘ ʟʘʪʨʘʪ ʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʢʘʢ ʧʨʠʝʤʦʚ, ʪʘʢ ʠ ʩʧʦʩʦʙʦʚ ʦʪʨʘʞʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠ ʠʩʯʠʩʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʨʘʙʦʪ, ʫʩʣʫʛ. 

ɺ ʧʨʘʢʪʠʢʝ ʨʘʙʦʪʳ ʨʦʩʩʠʡʩʢʠʭ ʠ ʙʝʣʦʨʫʩʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʭʦʜʷ ʠʟ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʪʘʢʠʝ ʤʝʪʦʜʳ ʫʯʝʪʘ ʟʘʪʨʘʪ ʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʯʘʩʪʦ ʥʘʟʳ-

ʚʘʝʤʳʝ ʝʱʝ çʢʣʘʩʩʠʯʝʩʢʠʤʠè, ʢʘʢ ʧʦʟʘʢʘʟʥʳʡ, ʧʦʧʨʦʮʝʩʩʥʳʡ, ʧʦʧʝʨʝʜʝʣʴʥʳʡ ʠ ʥʦʨ-

ʤʘʪʠʚʥʳʡ. 

ʄʝʪʦʜʳ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʝʤʦʚ (ʩʧʦʩʦʙʦʚ) ʠʩʯʠʩʣʝʥʠʷ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʝʜʠʥʠʮʳ [3, 4, 6, 7, 9, 10]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ, ʫʯʝʪʫ ʠ 

ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ (ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ) ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʠʩʪʝʤʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʫʪʚʝʨ-

ʞʜʝʥʥʳʭ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 5.06.2015 ʛ. 

ˉ 273, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ: 

ï ʧʨʦʩʪʦʡ; 

ï ʥʦʨʤʘʪʠʚʥʳʡ; 

ï ʧʦʟʘʢʘʟʥʳʡ; 

ï ʧʦʢʦʥʪʨʘʢʪʥʳʡ; 

ï ʧʦʧʨʦʮʝʩʩʥʳʡ; 

ï ʧʦʧʘʨʪʠʦʥʥʳʡ; 

ï ʧʦʧʝʨʝʜʝʣʴʥʳʡ; 

ï ʜʠʨʝʢʪ-ʢʦʩʪʠʥʛ. 

ʇʨʠ ʵʪʦʤ ʫʧʦʤʷʥʫʪʳʤʠ ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʘʤ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʪʥʝʩʝʥʳ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʜʠʨʝʢʪ-

ʢʦʩʪ, ʩʪʘʥʜʘʨʪ-ʢʦʩʪ, ABC-ʢʦʩʪ ʠ ʪʘʨʛʝʪ-ʢʦʩʪ. 

ɺ ʪʝʦʨʠʠ ʤʝʪʦʜʳ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘʪʨʘʪ ï ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 
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ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʠ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʟʘʪʨʘʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʥʦʪ r

ʚʢʣʶʯʘʝʤʳʭ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʟʘʪʨʘʪ ï ʤʝʪʦʜ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠ ̫ʧʦ 

ʧʦʣʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʧʦ ʧʨʷʤʳʤ ʟʘʪʨʘʪʘʤ (ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʢʨʘʱʝʥʥʦʡ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ), ʘ ʪʘʢʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʘ ʫʯʝʪʘ ʟʘʪʨʘʪ ï ʤʝʪʦʜʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʮʝʩʩʘ, ʟʘʢʘʟʘ ʠʣʠ ʧʝʨʝʜʝʣʘ [11, 12]. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʦʙʲʝʢʪ ʫʯʝʪʘ ʟʘʪʨʘʪ ʚʳʙʨʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʤʝʪʦʜʦʤ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ï ʙʫʜʴ ʪʦ ʝʜʠʥʠʮʘ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʮʝʩʩ, ʟʘʢʘʟ ʠʣʠ ʧʝ-

ʨʝʜʝʣ ï ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ ʧʨʷʤʳʭ ʠ ʥʘʢʣʘʜʥʳʭ, ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʟʘʪʨʘʪ 

ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʙʦ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʠ ʬʘʢʪʠʯʝʩʢʠʭ, ʣʠʙʦ ʥʦʨ-

ʤʘʪʠʚʥʳʭ ʟʘʪʨʘʪ [5, 8]. ʈʘʟʣʠʯʠʷ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʠʟ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʤʝʪʦʜʦʚ ʫʯʝʪʘ 

ʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʚʳʡ ʠʟ ʥʠʭ, ʥʘʟʳʚʘʝ-

ʤʳʡ ʚ ʟʘʧʘʜʥʦʡ ʣʠʪʝʨʘʪʫʨʝ Absorption Costing, ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʢʣʶʯʝʥʠʝ ʚ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʳʭ (ʢʘʢ ʧʦʩʪʦʷʥʥʳʭ, ʪʘʢ ʧʝʨʝʤʝʥʥʳʭ), ʥʦ ʠ ʢʦʩʚʝʥʥʳʭ ʟʘʪʨʘʪ. 

ɺʪʦʨʦʡ ʤʝʪʦʜ (Direct Costing) ʦʩʥʦʚʘʥ ʥʘ ʚʢʣʶʯʝʥʠʠ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʪʦʣʴʢʦ ʧʨʷʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ. ɺʩʝ ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ, ʢʨʦʤʝ 

ʧʝʨʝʤʝʥʥʳʭ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʩʭʦʜʘʤ ʪʝʢʫʱʝʛʦ (ʦʪʯʝʪʥʦʛʦ) ʧʝ-

ʨʠʦʜʘ. 

ʉʫʱʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚ ʙʝʣʦʨʫʩʩʢʦʡ ʫʯʝʪ-

ʥʦʡ ʧʨʘʢʪʠʢʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʧʦ ʧʦʣʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

(Absorption Costing) ʩʭʦʞ ʩ ʨʦʩʩʠʡʩʢʦʡ ʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʫʯʠʪʳʚʘʶʪʩʷ ʥʘ ʩʯʝʪʘʭ 20 çʆʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʠʣʠ 23 çɺʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘè, ʘ ʢʦʩʚʝʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʙʠʨʘʶʪʩʷ ʥʘ ʩʯʝʪʘʭ 25 çʆʙ-

ʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳè ʠ 26 çʆʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳè. ɺ ʢʦʥʮʝ ʦʪʯʝʪʥʦ-

ʛʦ ʧʝʨʠʦʜʘ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ, ʨʘ-

ʙʦʪ ʠ ʫʩʣʫʛ ʠ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʩʯʝʪʝ 20 ʠʣʠ 23, ʘ ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʠʤʝʶʱʠʝ 

ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʨʘʩʭʦʜʳ ʧʦ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

[12]. 

ɺ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʫʯʝʪʝ ʦʜʥʠʤ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʯʝʪʘ ʟʘʪʨʘʪ (Activity Based Costing, 

ABC), ʫʧʦʤʷʥʫʪʳʡ ʚʳʰʝ ʢʘʢ ABC-ʢʦʩʪ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ, ʠ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ  

[1, 2]. 

ʇʨʝʜʧʦʩʳʣʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʪʦʜʘ Activity Based Costing. ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ ʚʦʟʥʠʢʣʘ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘ-

ʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʜʠʠ ʠ ʧʨʦʮʝʩʩʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥ-

ʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ, ʠʤʝʚʰʝʡ ʚ ʩʦʩʪʘʚʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦ-

ʚʳʡ ʫʨʦʚʝʥʴ ʥʘʢʣʘʜʥʳʭ (ʢʦʩʚʝʥʥʳʭ) ʨʘʩʭʦʜʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʘʢʣʘʜʥʳʭ 

ʨʘʩʭʦʜʦʚ ʚ ʦʙʱʝʡ ʚʝʣʠʯʠʥʝ ʨʘʩʭʦʜʦʚ ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʥʝʚʝʣʠʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʚʘ-

ʣʠʨʦʚʘʚʰʠʤʠ ʪʨʫʜʦʚʳʤʠ ʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʜʭʦʜʳ ʢ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠ ʁʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʙʳʣʠ ʥʝ ʪʘʢ ʥʝʘʢʪʫʘʣʴʥʳ, ʢʘʢ 

ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʵʧʦʭʫ ʙʫʨʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʠ ʨʘʟʚʠʪʠʷ IT-ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʠʛʨʘʶʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ, ʘ ʬʘʢʪʠʯʝʩʢʠʝ ʧʨʷʤʳʝ ʪʨʫʜʦʚʳʝ ʟʘʪʨʘʪʳ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʣʠʰʴ 

ʦʢʦʣʦ 5% ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʝʛʦʜʥʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʥʘʡʪʠ 

ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚʝʣʠʯʠʥʳ ʧʨʷʤʳʭ ʪʨʫʜʦʚʳʭ ʠ ʤʘʪʝʨʠ-

ʘʣʴʥʳʭ ʟʘʪʨʘʪ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʙʘʟʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ IT-ʧʦʜʜʝʨʞʢʫ ʚ ʮʝʣʦʤ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʘʥʠʠ 

ʠ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʠ 

ʩʣʦʞʥʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ, ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʚ ʮʝʣʦʤ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʳ ʦʙʲʝʤʘʤ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʫʢʘʟʘʥʥʳʭ 

ʩʠʩʪʝʤ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʥʝʩʝʥʠʝ ʙʦʣʴʰʝʡ ʜʦʣʠ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʙʦʣʴʰʝʤ ʦʙʲʝʤʝ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʚʢʣʶʯʝʥʠʝ ʩʣʠʰʢʦʤ ʤʘʣʦʡ ʜʦʣʠ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʠʜʦʚ ʧʨʦ-

ʜʫʢʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʀʤʝʥʥʦ ʵʪʫ ʧʨʦʙʣʝʤʫ ʩʧʦʩʦʙʥʦ 

ʨʝʰʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ABC. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʘ Activity Based Costing. ʄʝʪʦʜ ABC ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʬʘʢʪʦʨʦʚ ʠʣʠ ʢʦʩʪ-ʜʨʘʡʚʝʨʦʚ (cost-drivers), ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʟʘʪʨʘʪʳ ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʢʦʤʧʘʥʠʠ. 

ʇʨʠʤʝʨʘʤʠ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʟʘʢʫʧʢʘ ʠ ʩʢʣʘʜʩʢʦʝ ʭʨʘʥʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ; ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʢʣʶʯʘʷ ʦʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦ-

ʮʝʩʩ ʩʙʦʨʢʠ; ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʚʢʣʶʯʘʶʪʩʷ ʚ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠʩʭʦʜʷ ʠʟ ʚʝʣʠʯʠʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʩʪ-

ʜʨʘʡʚʝʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ABC ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘʭ (ʨʠʩ. 1): 

 

 

ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ABC 

ʂʦʩʪ-ʜʨʘʡʚʝʨʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʛʫʪ ʙʳʪʴ: 

ï ʜʣʷ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʢʫʧʢʦʡ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ (ordering costs) ï 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʘʟʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʪʜʝʣʦʤ ʩʥʘʙʞʝʥʠʷ; 

ï ʜʣʷ ʟʘʪʨʘʪ ʥʘ ʩʢʣʘʜʩʢʦʝ ʭʨʘʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ (materials handling costs) ï ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʪʧʫʩʢʦʚ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ; 

ï ʜʣʷ ʟʘʪʨʘʪ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʪʛʨʫʟʢʝ ʧʨʦʜʫʢʮʠʠ (despatching costs) ï ʢʦʣʠʯʝʩʪ-

ʚʦ ʦʪʛʨʫʟʦʢ. 

ʉʨʘʚʥʝʥʠʝ ʤʝʪʦʜʘ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ ʠ ʤʝ-

ʪʦʜʘ Activity Based Costing. ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʮʠʬʨʦʚʦʡ ʧʨʠʤʝʨ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪ-

ʨʠʨʫʝʪ ʦʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦ 

ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʦʪʥʝʩʝʥʠʠ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʣʠʰʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʙʲʝʤʫ ʝʝ ʚʳʧʫʩʢʘ. ɼʘʥʥʳʡ 

ʕʪʘʧ 1. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʢʦʤʧʘʥʠʠ 

ʕʪʘʧ 2. ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ (ʢʦʩʪ-ʜʨʘʡʚʝʨʦʚ),  

ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʘʪʨʘʪʳ  

ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʕʪʘʧ 3. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʞʜʳʤ  

ʢʦʩʪ-ʜʨʘʡʚʝʨʦʤ (ʪ.ʝ. ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʫʣʘ ʟʘʪʨʘʪ  

ʧʦ ʢʦʩʪ-ʜʨʘʡʚʝʨʫ) 

ʕʪʘʧ 4. ɺʢʣʶʯʝʥʠʝ ʟʘʪʨʘʪ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠʩʭʦʜʷ ʠʟ ʚʝʣʠʯʠʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ʢʦʩʪ-ʜʨʘʡʚʝʨʦʚ ʧʨʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝ 



ʖ.ʖ. ʂʦʨʦʣʝʚ, ʖ.ɸ. ʄʳʰʢʦʚʝʮ 
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ʧʨʠʤʝʨ ʪʘʢʞʝ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʦʜʘ ABC ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥ-

ʥʦʝ ʠ ʣʦʛʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʦʚ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪ 4 ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ: A, B, C ʠ D, ʦʙʲʝʤ 

ʚʳʧʫʩʢʘ ʠ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʳʭ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʆʙʲʝʤʳ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʠ ʫʨʦʚʝʥʴ ʟʘʪʨʘʪ 

ɺʠʜ ʧʨʦ-

ʜʫʢʮʠʠ 

ɺʳʧʫʩʢ, 

ʝʜ. 

ʇʨʷʤʳʝ ʤʘʪʝʨʠ-

ʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʝʜʠʥʠʮʫ ʧʨʦ-

ʜʫʢʮʠʠ, ʜʝʥ. ʝʜ. 

ʇʨʷʤʳʝ ʪʨʫ-

ʜʦʚʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ, 

ʯʘʩ. 

ɺʨʝʤʷ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ, 

ʯʘʩ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʧʫʩʢʦʚ, ʝʜ. 

A 10 20 1 1 2 

B 10 80 3 3 2 

C 100 20 1 1 5 

D 100 80 3 3 5 

ʀʪʦʛʦ 220 200 8 8 14 

 

ʇʨʠ ʵʪʦʤ ʩʪʘʚʢʘ ʦʧʣʘʪʳ ʯʘʩʘ ʧʨʷʤʦʛʦ ʪʨʫʜʘ ʩʦʩʪʘʚʠʣʘ 5 ʜʝʥ. ʝʜ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʥʘʢʣʘʜʥʳʝ (ʢʦʩʚʝʥʥʳʝ) ʨʘʩʭʦʜʳ ʢʦʤʧʘʥʠʠ ʟʘ ʦʪʯʝʪʥʳʡ 

ʧʝʨʠʦʜ. 

ʊʘʙʣʠʮʘ 2 

ʅʘʢʣʘʜʥʳʝ (ʢʦʩʚʝʥʥʳʝ) ʨʘʩʭʦʜʳ 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʉʫʤʤʘ, ʜʝʥ. ʝʜ. 

ɸʤʦʨʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 3 080 

ʆʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ 10 920 

ɿʘʪʨʘʪʳ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 9 100 

ɿʘʪʨʘʪʳ ʧʦ ʩʢʣʘʜʩʢʦʤʫ ʭʨʘʥʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ 7 700 

ʀʪʦʛʦ 30 800 

 

ʈʘʩʩʯʠʪʘʝʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ ʤʝʪʦʜʦʤ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʟʘ-

ʪʨʘʪ ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ABC. 

ʇʨʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʠ ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ-

ʢʣʘʜʥʳʭ (ʢʦʩʚʝʥʥʳʭ) ʨʘʩʭʦʜʦʚ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʟʘʪʨʘ-

ʯʝʥʥʳʭ ʯʘʩʘʭ ʧʨʷʤʦʛʦ ʪʨʫʜʘ ʣʠʙʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 3).   

ʊʘʙʣʠʮʘ 3 

ʈʘʩʯʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʧʫʩʢʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ  

ʤʝʪʦʜʦʤ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʠ ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ 

ʇʦʢʘʟʘʪʝʣʠ A B C D ʀʪʦʛʦ 

ʄʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 200 800 2 000 8 000 11 000 

ɿʘʪʨʘʪʳ ʧʨʷʤʦʛʦ ʪʨʫʜʘ 50 150 500 1 500 2 200 

ʅʘʢʣʘʜʥʳʝ (ʢʦʩʚʝʥʥʳʝ) ʨʘʩʭʦʜʳ* 700 2 100 7 000 21 000 30 800 

ʀʪʦʛʦ 9,5 30,5 95 305 440 

ʆʙʲʝʤ ʚʳʧʫʩʢʘ, ʝʜ. 10 10 100 100 220 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ, ʜʝʥ. ʝʜ. 95 305 95 305 800 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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* 30 800 õ 440 = 70 ʜʝʥ. ʝʜ. ʥʘ 1 ʯʘʩ ʧʨʷʤʦʛʦ ʪʨʫʜʘ ʠʣʠ 1 ʯʘʩ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ABC ʯʠʩʣʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʫʩʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʩʪ-ʜʨʘʡʚʝʨʘ ʜʣʷ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʟʘʪʨʘʪ ʧʦ 

ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʟʘʪʨʘʪ ʧʦ ʩʢʣʘʜʩʢʦʤʫ ʭʨʘʥʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʯʘʩʳ 

ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʚ ʢʘʯʝʩʪʚʝ ʢʦʩʪ-ʜʨʘʡʚʝʨʘ ʜʣʷ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʧʫʩʢʘ ʦʪ-

ʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣʠʮʘ 4): 

ʊʘʙʣʠʮʘ 4 

ʈʘʩʯʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʧʫʩʢʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʤʝʪʦʜʦʤ ABC 

ʇʦʢʘʟʘʪʝʣʠ ʈʘʩʯʝʪ ʥʘ ʝʜ. 

ʢʦʩʪ-ʜʨʘʡʚʝʨʘ, 

ʜʝʥ. ʝʜ. 

A B C D ʀʪʦʛʦ 

ʄʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ï 200 800 2 000 8 000 11 000 

ɿʘʪʨʘʪʳ ʧʨʷʤʦʛʦ ʪʨʫʜʘ ï 50 150 500 1 500 2 200 

ɸʤʦʨʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

3 080 õ 440 70 210 700 2100 3 080 

ʆʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʭʦ-

ʜ  r

10 920 õ 14 1 560 1 560 3 900 3 900 10 920 

ɿʘʪʨʘʪʳ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ 

9 100 õ 14 1 300 1 300 3 250 3 250 9 100 

ɿʘʪʨʘʪʳ ʧʦ ʩʢʣʘʜʩʢʦʤʫ ʭʨʘʥʝ-

ʥʠʶ ʤʘʪʝʨʠʘʣʦʚ 

7 700 õ 14 1 100 1 100 2750 2 750 7 700 

ʀʪʦʛʦ ï 4 280 5 120 13 100 21 500 44 000 

ʆʙʲʝʤ ʚʳʧʫʩʢʘ, ʝʜ. ï 10 10 100 100 220 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ï 428 512 131 215 X 

 

ɺ ʪʘʙʣʠʮʝ 5 ʩʨʘʚʥʠʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʧʦ ʧʦʣ-

ʥʳʤ ʟʘʪʨʘʪʘʤ ʠ ABC. 

ʊʘʙʣʠʮʘ 5 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ  

ɺʠʜ ʧʨʦ-

ʜʫʢʮʠʠ 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠ-

ʥʠʮʳ ʧʨʦʜʫʢʮʠʠ, 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʤʝʪʦ-

ʜʦʤ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ 

ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 

ʝʜʠʥʠʮʳ ʧʨʦ-

ʜʫʢʮʠʠ, ʨʘʩʩʯʠ-

ʪʘʥʥʘʷ ʧʦ ʤʝʪʦ-

ʜʫ ABC 

ʆʪʢʣʦʥʝʥʠʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʝʜʠʥʠʮʳ ʧʨʦ-

ʜʫʢʮʠʠ 

ʆʪʢʣʦʥʝʥʠʝ  

ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʚʩʝʛʦ ʦʙʲʝʤʘ ʚʳʧʫʩ-

ʢʘ ʧʨʦʜʫʢʮʠʠ 

A 95 428 + 333 +3 330 

B 305 512 + 207 +2 070 

C 95 131 + 36 +3 600 

D 305 215 ï 90 ï9 000 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ: 

ʘ) ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʦʣʷ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʦʪʥʦʩʠʪʩʷ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʠʜʦʚ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʤʝʥʴʰʝʤ ʦʙʲʝʤʝ (ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʵʪʦ ʧʨʦʜʫʢʮʠʷ ʚʠ-

ʜʦʚ A ʠ B) ʠ ʠʟʙʳʪʦʯʥʘʷ ʜʦʣʷ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʠʜʦʚ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʙʦʣʴʰʝʤ ʦʙʲʝʤʝ (ʧʨʦʜʫʢʮʠʷ ʚʠʜʘ D); 

ʙ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʚʝʜʝʪ ʢ ʥʝʦʧʨʘʚʜʘʥʥʦʤʫ ʟʘʚʳʰʝʥʠʶ ʜʦʣʠ ʥʘʢʣʘʜʥʳʭ 

ʨʘʩʭʦʜʦʚ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʧʨʷʤʳʭ ʪʨʫ-



ʖ.ʖ. ʂʦʨʦʣʝʚ, ʖ.ɸ. ʄʳʰʢʦʚʝʮ 
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ʜʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ (ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʵʪʦ ʧʨʦʜʫʢʮʠʷ ʚʠʜʦʚ B ʠ D), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʜʦʣʷ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʩ ʥʝʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʧʨʷʤʳʭ ʟʘʪʨʘʪ ʥʘ ʪʨʫʜ ʠ ʤʘʪʝʨʠʘʣʳ ʩʦʩʪʘʚʣʷʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ 

(ʧʨʦʜʫʢʮʠʷ ʚʠʜʦʚ A ʠ C). 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ Activity Based Costing. ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʠ ʤʝʪʦʜʦʤ ABC, ʧʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʢʠʝ-

ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʵʪʦ ʧʨʦʩʪʦʪʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠ ʜʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪ-

ʚʘ ʤʝʪʦʜʘ ABC: 

ʘ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʩʪ-ʜʨʘʡʚʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʜʦʣʞʥʳʤ ʦʙʨʘ-

ʟʦʤ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʧʦʩʪʦʷʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʪ-

ʜʝʣʴʥʳʭ ʝʝ ʚʠʜʦʚ; 

ʙ) ʚʳʩʪʫʧʘʝʪ ʜʝʡʩʪʚʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʮʝʥʢʠ ʧʨʠʙʳʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ-

ʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʤʝʥʝʜʞʤʝʥ-

ʪʫ ʢʦʤʧʘʥʠʠ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʢʦʩʪ-ʜʨʘʡʚʝʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʜʠʥʘʤʠʢʫ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʢʦʤʧʘʥʠʠ; 

ʚ) ʨʘʩʢʨʳʚʘʝʪ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʫʯʝʪʝ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʠʜʘʭ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ (traditional factory floor overheads), ʥʦ ʠ ʬʦʨʤʠʨʫʝʪ ʜʘʥʥʳʝ 

ʦ ʪʘʢʠʭ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʘʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩ-

ʪʝʤ, ʢʘʢ ʟʘʪʨʘʪʳ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (production 

scheduling and inspection costs), ʚʢʣʶʯʘʷ ʠʭ IT-ʧʦʜʜʝʨʞʢʫ (IT-support costs), ʟʘʪʨʘʪʳ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʜʠʟʘʡʥ ʧʨʦʜʫʢʮʠʠ (product R&D costs), ʨʘʩʭʦʜʳ ʥʘ ʧʦʩʪʧʨʦʜʘʞʥʳʡ ʢʣʠ-

ʝʥʪʩʢʠʡ ʩʝʨʚʠʩ (customer care services costs), ʟʘʪʨʘʪʳ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

(quality control costs). 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʝʪʦʜ ABC ʥʝ ʣʠʰʝʥ ʠ ʥʝʜʦʩʪʘʪʢʦʚ: 

ʘ) ʩʧʦʨʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʤʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʦ ʪʦʤ, ʯʪʦ ʪʦʣʴʢʦ 

ʢʘʢʦʡ-ʣʠʙʦ ʦʜʠʥ ʢʦʩʪ-ʜʨʘʡʚʝʨ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝ-

ʜʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʠʨʫʝʤʦʛʦ ʧʦ ʵʪʦʤʫ ʢʦʩʪ-ʜʨʘʡʚʝʨʫ ʧʫʣʘ ʟʘʪʨʘʪ; 

ʙ) ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʩʪ-ʜʨʘʡʚʝʨ ʟʘʪʨʘʪ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʩʪ-

ʜʨʘʡʚʝʨʦʚ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʧʦʨʥʳʤ ʠ ʩʢʦʨʝʝ ʥʝʧʨʠʝʤʣʝʤʳʤ (ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʟʘʪʨʘʪ 

ʢʦʤʧʘʥʠʠ ʥʘ ʦʙʷʟʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʘʫʜʠʪ); 

ʚ) ʦʪʜʝʣʴʥʳʝ ʢʨʠʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʥ ʥʝ ʚʧʦʣʥʝ 

ʢʦʨʨʝʢʪʥʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʟʘʪʨʘʪʳ ʧʦ ʘʨʝʥʜʝ, ʢʦʤʤʫʥʘʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʨʘʩʭʦ-

ʜʳ ʧʦ ʘʤʦʨʪʠʟʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ɼʣʷ ʫʧʦʤʷʥʫʪʳʭ ʟʘʪʨʘʪ 

ʙʦʣʝʝ ʦʧʨʘʚʜʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ; 

ʛ) ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʘ ABC ʠʥʦʛʜʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʜʘʥʴʶ ʤʦʜʝ: ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʝʛʦ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʫʯʝʪʝ ʯʘʩʪʦ ʥʝ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʙʦʣʝʝ ʜʝʪʘʣʴ-

ʥʦʤ ʫʯʝʪʝ ʠ ʘʥʘʣʠʟʝ ʟʘʪʨʘʪ ʢʦʤʧʘʥʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʥʘʧʨʠʤʝʨ, ʪʨʘ-

ʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦ ʧʦʣʥʳʤ ʟʘʪʨʘʪʘʤ ʷʚʣʷʝʪʩʷ 

ʠʥʦʛʜʘ ʙʦʣʝʝ ʦʧʨʘʚʜʘʥʥʳʤ ʠ ʨʝʘʣʠʩʪʠʯʥʳʤ; 

ʜ) ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠ ʚʝʜʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʤʝʪʦʜʦʤ ABC ʤʦʛʫʪ 

ʧʨʝʚʳʩʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ 

ʨʘʥʝʝ, ʚ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʠ ʦʙʦʩʥʦʚʘʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʢʦʤʧʘ-

ʥʠʠ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ABC ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʫʯʝʪʝ ʤʦʞʝʪ 

ʜʘʪʴ ʠʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʦʚʳʝ ʦʨʠʝʥʪʠʨʳ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ 

ʜʣʷ ʤʝʥʝʜʞʤʝʥʪʘ ʢʦʤʧʘʥʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʘ ABC ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʫʯʝʪʘ.  
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FEATURES AND BENEFIT S OF USING  

THE ACTIVITY BASED C OSTING METHOD  

Y.Y. Karaleu, Y.A. Myshkovets 
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The authors of the article examine Activity Based Costing (ABC) method , which is one of the 

alternative methods for calculating the cost in management accounting. The prerequisites for 

the origin and development of the method, its essence and features are analyzed, some ad-

vantages and disadvantages are evaluated. On the base of hypothetical example benefits of 

applying Activity Based Costing in contemporary conditions are illustrated. Some recom-

mendations on the organisation, effective implementation and use of the method are given. 

Recommendations are given how to implement and use effectively the Activity Based Costing 

method. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 10.04.2018 ʛ. 
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ɼ.ʄ. ʉʘʪʘʝʚʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

603062, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ɻʦʨʥʘʷ, 13 

ʋʇʈɸɺʃɽʅʀɽ ɼʆʂʋʄɽʅʊʀʈʆɺɸʅʅʆʁ ʀʅʌʆʈʄɸʎʀɽʁ: 

ʇʆɼʍʆɼ ʅɸ ʆʉʅʆɺɽ ISO 9001:2015 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ISO 9001:2015, ʜʦʢʫʤʝʥʪ, ʟʘʧʠʩʴ, ʠʥʬʦʨʤʘʮʠʷ, ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝ-

ʩʪʚʘ, ʩʪʘʥʜʘʨʪ, ʫʧʨʘʚʣʝʥʠʝ. 

 

ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʳ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʧʦʜʣʝʞʘʱʠʝ ʜʦ-

ʢʫʤʝʥʪʠʨʦʚʘʥʠʶ; ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ; ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʘ ISO 

9001:2015 ʚ ʦʪʥʦʰʝʥʠʠ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʢʣʶʯʘʷ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʟʘʧʠʩʠ). 

ɺʚʝʜʝʥʠʝ 

ʆʨʛʘʥʠʟʘʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʝʛʦʜʥʷ ʠ ʙʫʜʫʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʟʘʚʪʨʘ ʩ ʞʝʩʪʢʦʡ ʛʣʦ-

ʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭ ʩʚʦʠ ʞʝʣʘʥʠʷ, 

ʩʦʢʨʘʱʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʠ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ [1]. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʜʘʣʝʝ ï ʉʄʂ) ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʘ ISO 9001:2015 [2], ʷʚʣʷʶʱʝʝ-

ʩ ̫ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʯʥʦʡ ʦʩʥʦʚ rʜʣʷ ʠʥʠʮʠʘʪʠʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʦʪ ʚʥʝʜʨʝʥʠʷ ʉʄʂ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʩʣʝʜʫʶʱʠʝ:  

ï ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʙʠʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʨʦʜʫʢʮʠʶ ʠ ʦʢʘʟʳʚʘʪʴ ʫʩ-

ʣʫʛʠ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ 

ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʙ-

ʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷʤ [3]. 

ʅʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʦʬʦʨʤʣʝʥʥʘʷ ʉʄʂ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʚʳʧʦʣʥʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʘ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʝʡ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ, ʩʦʛʣʘʩʦʚʘʥʠʷ, ʫʪʚʝʨʞʜʝʥʠʷ, ʨʝʛʠ-

ʩʪʨʘʮʠʠ, ʨʘʩʩʳʣʢʠ, ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. 

ɺʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʩʪʨʫʢʪʫʨʳ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʩʦʟʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ. ɼʦʢʫ-

ʤʝʥʪʳ ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʘʢʪʠʚʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʯʘʩʪʴʶ ʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ.  

ʉʦʟʜʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʥʝʦʪʲʝʤʣʝʤʳʡ ʵʣʝʤʝʥʪ ʣʶʙʦʛʦ 

ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʜʝʣʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʧʦʜʦʪʯʝʪʥʦʩʪʴ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʪʦʠʪ 

ʪʘʢʞʝ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʜʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʚʣʝʢʘʪʴ ʧʦʣʴʟʫ ʠʟ ʦʙʣʘʜʘʶʱʠʭ ʮʝʥʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʜʝʣʦʚʳʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʘʢʪʠʚʳ ʠ ʨʝʩʫʨʩʳ ʟʥʘʥʠʡ, ʜʝʣʘʪʴ ʚʢʣʘʜ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥ-

ʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʧʘʤʷʪʠ [4]. 

ʎʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʜʦ-

ʢʫʤʝʥʪʦʚ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʫʧʨʘʚʣʝʥʠʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ; ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠ-

ʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪ rʧʨʠ ʧʨʦ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 

 

 101 

ʚʝʜʝʥʠʠ ʩʫʜʝʙʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʠʣʠ ʥʝʜʦʩʪʘʪʢʦʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ; ʩʦʭʨʘʥʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ɼʦʢʫʤʝʥʪ rʉʄʂ ʪʘʢʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠ ̫ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ; ʦʙʝʩʧʝʯʝʥʠ ̫ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ ʧʝʨʩʦʥʘʣʦʤ; 

ʫʩʪʘʥʦʚʣʝʥʠ ̫ʧʦʨʷʜʢʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ; ʦʙʝʩʧʝʯʝʥʠ ̫ʦʩʥʦʚʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʚʥʦʚʴ 

ʥʘʥʠʤʘʝʤʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʚʩʝʛʦ ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘ-

ʮʠʠ; ʦʙʝʩʧʝʯʝʥʠ ̫ʧʨʦʟʨʘʯʥʦʡ ʜʣʷ ʧʦʩʪʘʚʱʠʢʦʚ ʩʪʨʫʢʪʫʨʳ ʪʨʝʙʦʚʘʥʠʡ; ʩʦʟʜʘʥʠʝ ʦʩ-

ʥʦʚʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ ʉʄʂ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ ʉʄʂ, ʘ ʪʘʢʞʝ ʢ ʥʘʣʠʯʠʶ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧ. 7.5 ʩʪʘʥʜʘʨʪʘ ISO 9001:2015. 

ʆʜʥʘʢʦ, ʩ ʚʳʭʦʜʦʤ ʥʦʚʦʡ ʚʝʨʩʠʠ ʩʪʘʥʜʘʨʪʘ ISO 9001:2015 ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʢʘʯʝʩʪʚʫ 

ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʩʣʦʞʥʦʩʪʠ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʥʦʚʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʩʪʨʫʢʪʫʨʳ 

ʩʪʘʥʜʘʨʪʘ ʚ ʯʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝ-

ʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ ʫʧʨʘʚ-

ʣʝʥʠʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

1. ʉʦʩʪʘʚ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʛʣʘʩʥʦ ISO 9001:2015 

ʊʝʨʤʠʥ çʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷè, ʫʧʦʤʠʥʘʝʤʳʡ ʚ ʥʦʚʦʡ ʚʝʨʩʠʠ ʩʪʘʥ-

ʜʘʨʪʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʦʢʫʤʝʥʪʘʤ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʧʨʝʜʳʜʫʱʝʡ ʚʝʨʩʠʠ ISO 9001:2008 ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʪʝʨʤʠʥʳ ʢʘʢ çʜʦʢʫʤʝʥʪè 

ʠʣʠ çʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳè, çʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʘʯʝʩʪʚʫè ʠʣʠ çʧʣʘʥ ʢʘʯʝʩʪ-

ʚʘè, ʪʦ ʚ ʚʝʨʩʠʠ ʩʪʘʥʜʘʨʪʘ 2015 ʛʦʜʘ ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ çʨʘʟʨʘʙʦʪʢʝ, ʘʢʪʫʘʣʠ-

ʟʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʶ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠè.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʝʨʤʠʥʘ çʟʘʧʠʩʴè, ʫʧʦʤʠʥʘʝʤʦʛʦ ʚ ISO 9001:2008 ʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ, ʪʦ ʚ ʚʝʨʩʠʠ ISO 9001:2015 ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ çʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠ ʩʦ-

ʭʨʘʥʷʪʴ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶè.  

ʆʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʚʳʯʥʳʭ ʜʣʷ ʥʝʝ ʪʝʨʤʠʥʦʚ çʜʦʢʫʤʝʥʪè ʠ 

çʟʘʧʠʩʴè, ʘ ʪʘʢʞʝ çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʘʯʝʩʪʚʫè ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦ-

ʚʘʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ  ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʚʠʣ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʦʢʫ-

ʤʝʥʪʦʚ. 

ʆʙʝ̡ʤ ʠ ʩʦʩʪʘʚ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʤʦʞʝʪ 

ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʠʜʘ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʠʟʚʦ-

ʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ, ʩʣʦʞʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʦʪ ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ [5]. ʇʨʠ ʵʪʦʤ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʘ ISO 

9001:2015, ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʉʄʂ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞ-

ʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʧʦʜʣʝʞʘʪʴ ʫʧʨʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʘʙʣʠ-

ʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʧʦʜʣʝʞʘʱʠʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ 

ʇʫʥʢʪ 

ʩʪʘʥʜʘʨʪʘ 

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʜʣʝʞʘʱʘʷ  

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ  

(ʧʨʠʤʝʨ) 

4.3 ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʉʄʂ, ʪ.ʝ. ʛʨʘʥʠʮʳ 

ʉʄʂ ʠ ʦʭʚʘʪʳʚʘʝʤʘʷ ʝʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʘʯʝʩʪʚʫ 

4.4 ʇʨʦʮʝʩʩʳ, ʠʭ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ; ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ; ʢʨʠʪʝʨʠʠ ʠ 

ʤʝʪʦʜʳ ʦʮʝʥʢʠ; ʨʝʩʫʨʩʳ;  ʦʙʷʟʘʥʥʦʩʪʠ, ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʧʦʣʥʦʤʦʯʠʷ; ʨʠʩʢʠ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ 

ʉʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʨʪʘ ʧʨʦ-

ʮʝʩʩʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥ-

ʪʘʮʠʷ, ʨʝʝʩʪʨ ʨʠʩʢʦʚ 

5.2 ʇʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʇʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ 
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ʇʫʥʢʪ 

ʩʪʘʥʜʘʨʪʘ 

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʜʣʝʞʘʱʘʷ  

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ  

(ʧʨʠʤʝʨ) 

6.2 ʎʝʣʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʎʝʣʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ 

7.1.5 ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʧʨʠʛʦʜʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʟʤʝʨʝʥʠʷ 

ʊʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ 

ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ʦ ʧʦʚʝʨʢʝ 

7.2 ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʣʠʮ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʙʦʪʫ, 

ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʉʄʂ 

ɼʦʣʞʥʦʩʪʥʘʷ ʠʥʩʪʨʫʢʮʠʷ, ʩʚʝʜʝ-

ʥʠʷ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, ʦʙʫʯʝʥʠʠ 

7.5.3 ʅʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʚʥʝʰʥʝʛʦ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ, ʥʦʨʤʘʪʠʚ-

ʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

8.1 ʀʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ  ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʚʳ-

ʧʦʣʥʷʣʠʩʴ ʪʘʢ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʟʘʧʣʘʥʠʨʦʚʘʥʦ; 

ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ 

ʠ ʫʩʣʫʛ ʪʨʝʙʦʚʘʥʠʷʤ 

ɾʫʨʥʘʣʳ ʨʝʛʠʩʪʨʘʮʠʠ, ʧʨʦʪʦʢʦʣʳ 

ʠʩʧʳʪʘʥʠʡ 

8.2.3 ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʜʫʢ-

ʮʠʠ ʠ ʫʩʣʫʛʘʤ, ʘʥʘʣʠʟ ʢʦʥʪʨʘʢʪʘ 

ʇʦʜʧʠʩʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʥʘ ʧʨʦʝʢʪʝ 

ʜʦʛʦʚʦʨʘ 

8.3.2 ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪ-

ʢʠ ʧʨʦʜʫʢʮʠʠ 

ʇʣʘʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 

8.3.3 ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ  

ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ, ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʝʢʪʦʚ, ʥʦʨʤʘʪʠʚ-

ʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

8.3.4 ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʇʨʦʪʦʢʦʣ ʩʦʚʝʱʘʥʠʡ, ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʝ ʨʘʩʯʝʪʳ, ʧʨʦʪʦʢʦʣ ʠʩʧʳʪʘ-

ʥʠʡ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ, ʵʢʩʧʝʨʪʥʦʝ 

ʟʘʢʣʶʯʝʥʠʝ 

8.3.5 ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘ-

ʙʦʪʢʠ 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ, ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʘʷ, ʨʘʙʦʯʘʷ, ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥ-

ʪʘʮʠʷ [6] 

8.3.6 ʀʥʬʦʨʤʘʮʠʷ ʧʦ:  

a) ʠʟʤʝʥʝʥʠʷʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪ-

ʢʠ; b) ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ;  

c) ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʠʟʤʝʥʝʥʠʡ; 

d) ʜʝʡʩʪʚʠʷʤ, ʧʨʝʜʧʨʠʥʷʪʳʤ ʜʣʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ 

ʀʟʤʝʥʝʥʠʷ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ 

8.4 ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʤʝʥʠʤʳʝ ʜʣʷ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʢʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ, ʚʳʙʦʨʘ, ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʪʘʚʱʠʢʦʚ 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʦʩʪʘʚʱʠʢʘʭ, ʜʦʛʦ-

ʚʦʨʘ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ, ʤʝʪʦʜʠʢʘ 

ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʦʚ, ʧʝʨʝʯʝʥʴ 

ʦʜʦʙʨʝʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ, ʩʪʘʥ-

ʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ çɺʦʜʥʦʡ ʢʦʥ-

ʪʨʦʣʴ ʧʨʦʜʫʢʮʠʠè, ʞʫʨʥʘʣ ʚʭʦʜ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʨʝʢʣʘʤʘʮʠʠ ʠ ʧʨʝ-

ʪʝʥʟʠʠ ʚ ʘʜʨʝʩ ʧʦʩʪʘʚʱʠʢʘ 

8.5.1 ʀʥʬʦʨʤʘʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ:  

a) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʠʣʠ ʦʩʫʱʝʩʪʚ-

ʣʷʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

b) ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩ-

ʪʠʛʥʫʪʳ 

ɺʥʝʰʥʷʷ ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘ-

ʮʠʷ, ʩʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʧʨʦ-

ʜʫʢʮʠʶ, ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʞʫʨʥʘʣʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʩʝʨ-

ʪʠʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʜʝʢʣʘʨʘʮʠʷ 

ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʦ-

ʚʘʥʠʷʤ 

8.5.2 ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ ʠ 

ʫʩʣʫʛ 

ɾʫʨʥʘʣʳ ʢʦʥʪʨʦʣʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʇʫʥʢʪ 

ʩʪʘʥʜʘʨʪʘ 

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʜʣʝʞʘʱʘʷ  

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ  

(ʧʨʠʤʝʨ) 

8.5.3 ʀʜʝʥʪʠʬʠʢʘʮʠʷ, ʚʝʨʠʬʠʢʘʮʠʷ, ʟʘʱʠʪʘ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʣʠ 

ʚʥʝʰʥʝʛʦ ʧʦʩʪʘʚʱʠʢʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʜʫʢʮʠʶ 

ʠ ʫʩʣʫʛʠ 

ʉʪʘʥʜʘʨʪʳ ʧʦ ʭʨʘʥʝʥʠʶ ʧʨʦʜʫʢ-

ʮʠʠ, ʩʢʣʘʜʠʨʦʚʘʥʠʶ, ʞʫʨʥʘʣʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ 

8.5.6 ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ 

ʧʨʦʜʫʢʮʠʠ, ʩʚʝʜʝʥʠʷ ʦ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮʘʭ, 

ʩʘʥʢʮʠʦʥʠʨʦʚʘʚʰʠʭ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʷ, ʠ 

ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ, ʷʚʣʷʶʱʠʝʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʟʘ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

8.6 ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʧʫʩʢʝ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, 

ʚʢʣʶʯʘʷ: ʩʚʠʜʝʪʝʣʴʩʪʚʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷʤ ʧʨʠʝʤʢʠ;  ʧʨʦʩʣʝ-

ʞʠʚʘʝʤʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʜʦʣʞʥʦʩʪʥʦʛʦ 

ʣʠʮʘ (ʣʠʮ), ʩʘʥʢʮʠʦʥʠʨʦʚʘʚʰʝʛʦ(ʠʭ) ʚʳ-

ʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ 

ɾʫʨʥʘʣʳ  ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʩʝʨ-

ʪʠʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʜʝʢʣʘʨʘʮʠʷ 

ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʦ-

ʚʘʥʠʷʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠ ̫

8.7 ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʭ, ʢʦʪʦʨʘʷ:  

ʦʧʠʩʳʚʘʝʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ, ʧʨʝʜʧʨʠʥʷʪʳʝ 

ʜʝʡʩʪʚʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʦʪ-

ʢʣʦʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʧʦʣʥʦʤʦʯʥʳʡ 

ʦʨʛʘʥ ʠ/ʠʣʠ ʣʠʮʦ, ʧʨʠʥʠʤʘʚʰʝʝ ʨʝʰʝʥʠʝ ʦ 

ʜʝʡʩʪʚʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

ʉʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ çʋʧʨʘʚʣʝ-

ʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠ-

ʝʡè, ʞʫʨʥʘʣʳ ʢʦʥʪʨʦʣʷ, ʘʢʪ ʥʘ 

ʙʨʘʢ 

9.1.2 ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ  ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʦʪʟʳʚʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʜʦʣʠ ʨʳʥʢʘ, ʙʣʘʛʦʜʘʨʥʦ-

ʩʪʠ,  ʧʨʝʪʝʥʟʠʠ ʧʦ ʛʘʨʘʥʪʠʡʥʳʤ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ ʠ ʦʪʯʝʪʳ ʜʠʣʝʨʦʚ 

9.2 ɺʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ  ʉʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ çɺʥʫʪʨʝʥ-

ʥʠʡ ʘʫʜʠʪè, ʛʦʜʦʚʦʡ ʧʣʘʥ ʘʫʜʠʪʘ, 

ʧʨʦʛʨʘʤʤʘ ʘʫʜʠʪʘ, ʯʝʢ-ʣʠʩʪ, ʘʢʪ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʘʫʜʠʪʘ 

9.3 ɸʥʘʣʠʟ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ  ʆʪʯʝʪ ʦʙ ʘʥʘʣʠʟʝ ʉʄʂ, ʧʨʦʪʦʢʦʣ 

ʩʦʚʝʱʘʥʠʷ ʧʦ ʘʥʘʣʠʟʫ ʉʄʂ, ʧʣʘʥ 

ʨʘʟʚʠʪʠʷ  

10.2 ʉʚʠʜʝʪʝʣʴʩʪʚʘ ʭʘʨʘʢʪʝʨʘ ʚʳʷʚʣʝʥʥʳʭ ʥʝʩʦ-

ʦʪʚʝʪʩʪʚʠʡ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʝʜʧʨʠʥʷʪʳʭ 

ʜʝʡʩʪʚʠʡ; ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʝʭ ʢʦʨʨʝʢʪʠʨʫʶ-

ʱʠʭ ʜʝʡʩʪʚʠʡ 

ʉʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ çʂʦʨʨʝʢʪʠ-

ʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷè, ʞʫʨʥʘʣ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪ-

ʚʠʡ 

 

2. ʉʪʨʫʢʪʫʨʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʉʪʨʫʢʪʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʢʫʤʝʥʪʦʚ ʉʄʂ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʠʝ-

ʨʘʨʭʠʠ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʫʪʦʯʥʷʝʪ, ʥʦ ʥʝ ʜʫʙʣʠʨʫʝʪ ʧʨʝʜʳ-

ʜʫʱʠʡ. ʊʘʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ, ʧʦʜʜʝʨʞʘʥʠʶ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷ-

ʥʠʠ ʠ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʧʝʨʩʦʥʘʣʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ ʦʙʱʝʤ ʚʠʜʝ 

ʩʪʨʫʢʪʫʨʫ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞ-

ʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʭʝʤʳ (ʨʠʩ. 1). ʉʪʨʫʢʪʫʨʘ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʢ ʥʠʞʥʝʤʫ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʦʢʫ-

ʤʝʥʪʦʚ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʘʚʠʣ: 

ï ʜʦʢʫʤʝʥʪ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʥʝ ʜʦʣʞʝʥ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʜʦʢʫʤʝʥʪʦʚ, 

ʟʘʥʠʤʘʶʱʠʭ ʚʝʨʭʥʠʝ ʧʦʟʠʮʠʠ; 

ï ʜʦʢʫʤʝʥʪʳ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʥʝ ʜʦʣʞʥʳ ʜʫʙʣʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶ-

ʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʟʘʥʠʤʘʶʱʠʭ ʚʝʨʭʥʠʝ ʧʦʟʠʮʠʠ, ʘ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʩʩʳʣʢʠ ʥʘ ʥʠʭ. 



ɼ.ʄ. ʉʘʪʘʝʚʘ 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ  

ʠʥʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʣʝʜʫʝʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʚʥʫʪʨʝʥʥʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʉʄʂ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘ-

ʪʝʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʩʪʘʥʜʘʨʪʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡ-

ʩʪʚʠʡ ʚ ʨʘʤʢʘʭ, ʥʘʧʨʠʤʝʨ, ʦʜʥʦʛʦ ʨʘʟʜʝʣʘ ISO 9001:2015, ʠ ʨʘʙʦʯʠʝ ʠʥʩʪʨʫʢʮʠʠ ʯʘʩʪʦ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʜʦ ʚʳʧʫʩʢʘ ʦʩʥʦʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʉʄʂ ï ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʢʘʯʝʩʪʚʫ [7]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚʥʝʰʥʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʥʘ ɻʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ (ʩʚʷʟʴ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟ-

ʨʘʙʦʪʢʘ, ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʢʫʧʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ) ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʚ ʮʝʣʷʭ  ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ; ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ; ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ 

ʩʨʝʜʩʪʚ; ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʯʠʢʦʚ; ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ (ʨʘʙʦʪ, ʫʩ-

ʣʫʛ); ʨʝʰʝʥʠʷ ʘʨʙʠʪʨʘʞʥʳʭ ʩʧʦʨʦʚ; ʩʫʜʝʙʥʳʭ ʨʝʰʝʥʠʡ; ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʦʢ. ʇʦ-

ʵʪʦʤʫ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʚ ʮʝʣʷʭ ʦʛʨʘʥʠʯʝʥʠʷ ʯʠʩʣʘ ʚʥʫʪʨʝʥʥʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʠ 

ʝʝ ʨʘʟʨʘʙʦʪʢʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʩʩʳʣʢʠ ʥʘ ʜʝʡʩʪʚʫʶʱʠʝ ʚʥʝʰʥʠʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ. 

3. ʕʪʘʧʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʫʢʘʟʘʥʥʘʷ ʚ 

ʪʘʙʣʠʮʝ 1, ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʜʦʩ-

ʪʫʧʥʦʩʪʴ ʠ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʫʶ ʟʘʱʠʪʫ ʚ ʮʝʣʷʭ ʩʦʙʣʶ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʜʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʭ ʧʦʪʝʨʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʨʫʢʦʚʦʜʷʱʠʡ ʜʦʢʫʤʝʥʪ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʧʦʨʷʜʦʢ: 

ï ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʠʩʢʘ ʜʦʢʫʤʝʥʪʠʨʦ-

ʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ï ʭʨʘʥʝʥʠ ̫ʠ ʟʘʱʠʪʳ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

ï ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʜʦʢʫʤʝʥʪʳ; 

ï ʩʦʙʣʶʜʝʥʠ ̫ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʠ ʧʦʨʷʜʢʘ ʫʥʠʯʪʦʞʝʥʠʷ. 

ʕʪʘʧʦʤ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʝʝ ʩʦʟʜʘʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʜʦʢʫʤʝʥʪʦʚ 

ʉʄʂ. ʇʨʠ ʵʪʦʤ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʩʘʤʦʮʝʣʴʶ. ʍʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʉʄʂ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʪʨʝʙʦʚʘʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʠ ʭʘʨʘʢʪʝʨʘ ʧʨʦʜʫʢʮʠʠ, ʩʣʦʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, 

ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʦ-

ʪʨʫʜʥʠʢʦʚ. ʅʘʧʨʠʤʝʨ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ 

ʢʘʬʝ, ʙʫʜʝʪ ʤʝʥʝʝ ʦʙʲʝʤʥʦʡ, ʯʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ï ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʢ ʢʦʪʦʨʦʤʫ ʟʘʢʘʟʯʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʠ ʦʜʦʙʨʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɼʦʢʫʤʝʥʪʳ ʉʄʂ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʧʝʨʩʦʥʘʣʦʤ, ʚʦʚʣʝʯʝʥʥʳʤ ʚ ʧʨʦʮʝʩ-

ʩʳ ʠ ʚʳʧʦʣʥʷʝʤʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ-

ʩʪʠ, ʘ ʪʘʢʞʝ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚʥʫʪʨʝʥ-

ʥʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʠʢʘʟʦʤ ʨʫʢʦʚʦʜʠʪʝ-

ʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʛʨʫʧʧʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʦʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ ʢʘʞʜʦʛʦ ʯʣʝʥʘ ʛʨʫʧʧʳ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʨʦʢʠ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʣʠʮʘ ʜʦʣʞʥʳ ʦʧ-

ʨʝʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʠʭ ʬʦʨʤʘʪ ʠ ʥʦʩʠ-

ʪʝʣʴ, ʘ ʪʘʢʞʝ ʧʦʨʷʜʦʢ ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ. ɼʦʢʫʤʝʥʪʳ ʉʄʂ 

ʤʦʛʫʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʜʣʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʶʙʦʡ ʬʦʨʤʝ ʠ ʥʘ ʣʶʙʦʤ ʥʦʩʠʪʝʣʝ. ʆʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ 

ʩʠʩʪʝʤʝ ʙʫʤʘʞʥʳʭ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʨʩʠʡ, ʧʨʠʥʠʤʘʷ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʧʨʦʮʝʜʫʨʳ ʚʳʧʫʩʢʘ, ʧʝʨʝʩʤʦʪʨʘ ʠ ʫʧʨʘʚʣʝʥʠʷ.  

ʏʘʱʝ ʚʩʝʛʦ ʜʦʢʫʤʝʥʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ. ʅʦ ʠ ʫ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʝʩʪʴ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʜʦʩʪʫʧ ʧʝʨʩʦʥʘʣʘ ʢ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ; ʣʝʛʢʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʦʢʫʤʝʥʪʘʤ, ʚʥʝʩʝʥʠʷ ʚ ʥʠʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ; ʜʦʩʪʫʧ ʢ ʜʦʢʫʤʝʥʪʘʤ ʦʪʜʘʣʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʜʨʫʛʠʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʝʜʝʪʩʷ ʚ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʝ 

ʩʪʘʜʠʠ: 

1) ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʘ, ʘʢʪʫʘʣʠʟʘʮʠʷ ʧʝʨʚʦʡ ʨʝʜʘʢʮʠʠ ʜʦʢʫʤʝʥʪʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʝʛʦ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʧʦʜʨʘʟʜʝ-

ʣʝʥʠʷ; 

2) ʦʙʨʘʙʦʪʢʘ ʦʪʟʳʚʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʨʝʜʘʢʮʠʠ ʜʦʢʫʤʝʥʪʘ ʠ ʫʪʚʝʨ-

ʞʜʝʥʠʝ; 

3) ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʨʝʛʠʩʪʨʘʮʠʷ, ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʤʝʩʪʘ ʧʨʠʤʝʥʝʥʠʷ, ʚʥʝʩʝʥʠʝ ʠʟʤʝ-

ʥʝʥʠʡ ʠ ʠʟʲʷʪʠʝ ʫʩʪʘʨʝʚʰʠʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʝʨʝʩʤʦʪʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ (ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛ), ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ 

ʠʣʠ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ, ʧʝʨʝʩʤʦʪʨʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʫʜʠʪʦʚ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʘʤʠ. 



ɼ.ʄ. ʉʘʪʘʝʚʘ 
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ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʉʄʂ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʘ ʧʨʠʤʝʥʷʪʴʩʷ ʩʠʩʪʝʤʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʂʘʞʜʦʤʫ ʜʦʢʫʤʝʥʪʫ, ʚʭʦʜʷʱʝʤʫ ʚ ʉʄʂ, ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʩʚʦʝʥ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʢʫ-

ʤʝʥʪʦʚ ʩʚʷʟʳʚʘʝʪʩʷ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʧʦ ʪʘʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʢʘʢ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʥʘ-

ʟʥʘʯʝʥʠʝ, ʦʙʣʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ʜʦʢʫʤʝʥʪʦʚ ʉʄʂ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʩʩʳʣʢʘʭ ʥʘ ʥʠʭ.  

ɼʦ ʚʳʧʫʩʢʘ ʜʦʢʫʤʝʥʪʳ ʜʦʣʞʥʳ ʧʦʩʪʫʧʠʪʴ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠ-

ʮʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʷʩʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʭ ʠʟʣʦʞʝʥʠʷ ʠ 

ʧʦʩʪʨʦʝʥʠʷ. ɺʳʧʫʩʢʘʝʤʳʝ ʜʦʢʫʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʪʚʝʨʞʜʝʥʳ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʠʣʠ ʣʠʮʦʤ, ʥʘ ʢʦʪʦʨʦʛʦ ʚʦʟʣʦʞʝʥʘ ʪʘʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

ʇʨʠ ʨʘʩʩʳʣʢʝ ʜʦʢʫʤʝʥʪʦʚ ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʧʦʩʪʫʧʣʝʥʠʝ ʢ ʧʝʨʩʦʥʘʣʫ, ʢʦʪʦ-

ʨʦʤʫ ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʘ ʜʘʥʥʘʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʇʨʘʚʠʣʴ-

ʥʦʡ ʨʘʩʩʳʣʢʝ ʠ ʫʧʨʘʚʣʝʥʠʶ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʤʦʞʝʪ, ʥʘʧʨʠʤʝʨ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠ-

ʩʚʦʝʥʠʝ ʫʯʝʪʥʳʭ ʥʦʤʝʨʦʚ ʢʘʞʜʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʜʦʢʫʤʝʥʪʦʚ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʨʫʢʦʚʦʜʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʠʣʠ ʜʨʫʛʦʝ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʣʠʮʦ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʘʮʠʶ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʡ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦʜ ʨʦʩʧʠʩʴ ʚ ʞʫʨʥʘʣʝ ʫʯʝʪʘ ʠ ʚʳʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʚ ʞʫʨʥʘʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʩʫʪʩʪʚʫʝʪ 

ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʫʯʝʪ ʚʳʜʘ-

ʚʘʝʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ.  

ʅʘ ʵʢʟʝʤʧʣʷʨʘʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʪʝʥʜʝʨʦʚ, ʩʪʦʨʦʥʥʠʭ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ʠʣʠ ʜʨʫʛʠʭ ʚʥʝʰʥʠʭ ʩʪʦʨʦʥ ʜʦʣʞʥʳ ʙʳʪʴ ʩʜʝʣʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʤʝʪʢʠ, 

ʥʘʧʨʠʤʝʨ, çʆʙ ʠʟʤʝʥʝʥʠʷʭ ʥʝ ʩʦʦʙʱʘʝʪʩʷè ʠʣʠ çɼʣʷ ʩʧʨʘʚʦʢè. ɺʩʝ ʧʦʩʪʫʧʘʶʱʠʝ ʠʣʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʜʦʣʞʥʳ ʥʘʧʨʘʚʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʠ ʭʨʘʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ. ʂʘʞʜʦʡ ʢʦʧʠʠ ʥʘ 

ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʵʢʟʝʤʧʣʷʨʘ 

ʢʦʧʠʠ ʠ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʰʪʘʤʧ çʋʯʪʝʥʥʳʡ ʵʢʟ. N__è, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʘʷ 

ʢʦʧʠʷ ʧʦʜʣʝʞʠʪ ʘʙʦʥʝʥʪʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ (ʘʢʪʫʘʣʠʟʘʮʠʠ, ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʠ 

ʪ.ʧ.). ʅʘ ʥʝʫʯʪʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ ʜʦʢʫʤʝʥʪʘʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʰʪʘʤʧ ʠʣʠ ʟʘʧʠʩʴ 

ʦʪ ʨʫʢʠ çʕʢʟʝʤʧʣʷʨ ʜʣʷ ʩʧʨʘʚʦʢè. 

ʋʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʟʘʱʠ-

ʪʫ, ʥʘʧʨʠʤʝʨ, ʦʪ ʧʦʪʝʨʠ, ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ.  

ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʨʝʚʰʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʢʘʞʜʦʤ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʫʪʚʝʨʞʜʝʥʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʘʢʪʫʘʣʠʟʠʨʫʝʤʳʡ, ʥʘʧʨʠʤʝʨ, ʦʜʠʥ ʨʘʟ ʚ 

ʛʦʜ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʝʣʝʥʦ ʫʧʨʘʚʣʝʥʠʶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤʠ ʜʘʥʥʳ-

ʤʠ. ʎʝʣʴ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʩʦʩʪʦʠʪ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʚʩʝ ʜʦʢʫʤʝʥʪʳ ʉʄʂ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʢʘʯʝʩʪʚʫ, ʷʚʣʷʶʪʩʷ ʜʦʢʫʤʝʥʪʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʝ ʜʦʣʞ-

ʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʩʪʦʨʦʥʥʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ. ɽʩʣʠ ʜʦ-

ʢʫʤʝʥʪʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʥʘʧʨʠʤʝʨ, ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ (ʟʘʧʠʩʠ), ʪʦ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʱʠʱʝʥʘ ʦʪ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ 

ʚʥʝʩʝʥʠʷ ʚ ʥʝʝ ʠʟʤʝʥʝʥʠʡ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʤʥʦʛʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʚʢʣʶʯʘʷ ʵʣʝʢ-

ʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩ ʧʨʘʚʦʤ ʪʦʣʴʢʦ ʥʘ ʯʪʝʥʠʝ ʠ ʦʩʦʙʳʝ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʨʘʟ-

ʥʳʤ ʫʨʦʚʥʷʤ, ʟʘʱʠʪʫ ʧʘʨʦʣʝʤ ʠʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤ ʚʭʦʜʦʤ [8].  

ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʘʥʜʘʨʪʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʥʩʪʨʫʢʮʠʠ, ʨʝʛʣʘʤʝʥʪʳ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʩʘʥʢʮʠʦʥʠʨʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʨʫʢʦʚʦʜʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ 

ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʜʦʣʞʥʦ ʧʨʦʭʦʜʠʪʴ ʪʫ ʞʝ ʧʨʦʮʝʜʫʨʫ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʫʪʚʝʨʞʜʝ-

ʥʠʷ, ʯʪʦ ʠ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʜʦʢʫʤʝʥʪʦʚ. ʃʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʜʦʢʫʤʝʥ-

ʪʝ, ʚʳʟʳʚʘʶʱʝʝ ʢʘʢʠʝ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʷ ʚ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʥʝʩʝ-

ʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʩʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʩʚʝʜʝʥʠʡ ʠʟ ʚʥʝʰʥʠʭ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦ ʟʘʤʝʥʝ ʠʣʠ ʦʪ-

ʤʝʥʝ (ʘʥʥʫʣʠʨʦʚʘʥʠʠ) ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʫʯʪʝʥʥʳʝ ʢʦʧʠʠ ʠʟʳʤʘʶʪʩʷ ʠʟ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʡ ʠ ʩʥʠʤʘʶʪʩʷ ʩ ʫʯʝʪʘ.  

ʅʘ ʘʥʥʫʣʠʨʦʚʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʩʪʘʚʠʪʩʷ ʰʪʘʤʧ çɸʥʥʫʣʠʨʦʚʘʥ, ʟʘʤʝʥʝʥ ʥʘè. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʣʠʯʠʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʠʩʧʦʣʥʠʪʝʣʷ ʘʥʥʫʣʠʨʦʚʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, 

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʛʦ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʪʘʚʠʪʩʷ ʰʪʘʤʧ ʠʣʠ ʜʝ-

ʣʘʝʪʩʷ ʥʘʜʧʠʩʴ ʦʪ ʨʫʢʠ çʕʢʟʝʤʧʣʷʨ ʜʣʷ ʩʧʨʘʚʦʢè. 

ɼʦʢʫʤʝʥʪʳ, ʧʨʠʰʝʜʰʠʝ ʚ ʥʝʛʦʜʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʠʯʠʥʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʦʨʯʠ, 

ʫʪʝʨʠ ʣʠʩʪʦʚ, ʠʟʳʤʘʶʪʩʷ ʠʟ ʦʙʨʘʱʝʥʠʷ ʠ ʫʥʠʯʪʦʞʘʶʪʩʷ.  

ʆʪʤʝʥʘ (ʘʥʥʫʣʠʨʦʚʘʥʠʝ) ʜʦʢʫʤʝʥʪʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘ-

ʷʭ: 

ï ʧʝʨʝʩʤʦʪʨ ʜʦʢʫʤʝʥʪʘ; 

ï ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦʤʝʥʢʣʘʪʫ-

ʨʳ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

ï ʚʳʷʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ 

ʦʜʠʥ ʠʣʠ ʨʘʟʜʝʣʝʥʠʝ ʦʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʧʦʣʥʦʡ ʜʝʪʘʣʠʟʘ-

ʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ; 

ï ʠʟʤʝʥʝʥʠʝ ʚʠʜʘ ʜʦʢʫʤʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʚʦʜ ʠʥʩʪʨʫʢʮʠʠ ʚ ʩʪʘʥʜʘʨʪ ʠʣʠ ʥʘ-

ʦʙʦʨʦʪ); 

ï ʚ ʜʨʫʛʠʭ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʣʫʯʘʷʭ. 

ʆʪʤʝʥʝʥʥʳʡ ʜʦʢʫʤʝʥʪ ʠʟʳʤʘʝʪʩʷ ʠʟ ʦʙʨʘʱʝʥʠʷ, ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʠʣʠ ʧʝʨʝʜʘʝʪʩʷ ʚ 

ʘʨʭʠʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʦʪʤʝʥʝʥʥʦʡ ʜʦ-

ʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʝʝ ʟʘʱʠʪʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʨʘʟ-

ʙʦʨʯʠʚʦʩʪʠ. ʕʪʦ ʚʳʟʚʘʥʦ ʪʘʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝ-

ʪʝʥʟʠʡ ʩʧʫʩʪʷ ʛʦʜʳ ʧʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʜʘʥʥʳʭ ʦ ʧʦʜʪʚʝʨʞʜʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʤʦʤʝʥʪ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʉʨʦʢʠ ʭʨʘʥʝʥʠʷ ʜʣʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʘʚʦʚʳʤ ʪʨʝʙʦʚʘ-

ʥʠʝʤ, ʜʦʛʦʚʦʨʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʦʨʛʘʥʠʟʘʮʠʝʡ (ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʩʣʫʞʙʳ ʝʝ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛʠ). ʉʨʦʢʠ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʦʙʨʘ-

ʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠ-

ʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʢʫʣʴʪʫʨʳ ʈʌ ʦʪ 25 ʘʚʛʫʩʪʘ 2010 ʛ.  ̄558 [9]. 

4. ʋʧʨʘʚʣʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʩʦʦʪʚʝʪʩʪʚʠʷ (ʟʘʧʠʩʷʤʠ) 

ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʨʝʛʠʩʪʨʠʨʫʝʤʘʷ ʠ ʩʦʭʨʘʥʷʝʤʘʷ ʚ ʢʘʯʝʩʪʚʝ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚ ʩʦʦʪʚʝʪʩʪʚʠʷ (ʟʘʧʠʩʠ), ʥʘʧʨʠʤʝʨ, ʧʨʦʪʦʢʦʣʳ ʠʩʧʳʪʘʥʠʡ, ʞʫʨʥʘʣʳ ʢʦʥʪʨʦʣʷ 

ʠ ʜʨ., ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʱʠʱʝʥʘ ʦʪ ʥʝʧʨʝʜʫʤʳʰʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɿʘʧʠʩʴ ï ʵʪʦ ʜʦʢʫ-

ʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʜʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦʩʫʱʝʩʪʚʣʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ.  

ɿʘʧʠʩʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʚ 

ʣʶʙʦʡ ʬʦʨʤʝ ʠ ʥʘ ʣʶʙʦʤ ʥʦʩʠʪʝʣʝ. ɿʘʧʠʩʠ ʤʦʛʫʪ ʠʤʝʪʴ ʥʦʩʠʪʝʣʴ ʚ ʚʠʜʝ ʙʫʤʘʛʠ, ʢʦʤ-

ʧʴʶʪʝʨʥʦʛʦ ʬʘʡʣʘ, ʜʠʩʢʝʪʳ, ʜʠʩʢʘ, ʬʦʪʦʛʨʘʬʠʠ. ʆʥʠ ʥʝ ʧʦʜʣʝʞʘʪ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ 

ʠʣʠ ʧʝʨʝʩʤʦʪʨʫ. ʅʘʣʠʯʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʫʞʠʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʄʂ ʢʘʢ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʜʣʷ ʚʥʝʰʥʠʭ ʘʫʜʠ-

ʪʦʨʦʚ.  

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʷʤʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥ-

ʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʧʦʠʩʢʘ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʮʝʩʩʦʚ. ɿʘʧʠʩʠ ʚʝʜʫʪ-

ʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʧʨʦʜʫʢʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʉʄʂ ʥʘ ʚʩʝʭ ʵʪʘ-

ʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ. 

ʌʦʨʤʳ ʙʣʘʥʢʦʚ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʚʝʜʝʥʠʷ ʟʘʧʠʩʝʡ ʧʦ ʢʘʯʝʩʪʚʫ, ʧʦʨʷʜʦʢ ʠʭ ʟʘʧʦʣ-

ʥʝʥʠʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʟʘʧʦʣʥʝʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʪʘʥʜʘʨʪʘʭ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʠ ʠʥʩʪʨʫʢʮʠʷʭ. 

ʇʦʜʣʠʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʜʘʥʥʳʭ ʦ ʢʘʯʝʩʪʚʝ ʜʦʣʞʥʘ ʟʘʚʝʨʷʪʴʩʷ ʧʦʜʧʠ-

ʩʴʶ ʩ ʨʘʩʰʠʬʨʦʚʢʦʡ ʬʘʤʠʣʠʠ ʣʠʮʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʚʥʝʩʝʥʠʝ ʜʘʥʥʳʭ ʦ ʢʘʯʝʩʪʚʝ. 
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ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʦʰʠʙʦʢ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʟʘʧʠʩʠ ʧʦ ʢʘʯʝʩʪʚʫ, ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʣʠʮʦʤ, ʦʪʚʝʯʘʶʱʠʤ ʟʘ ʩʙʦʨ ʜʘʥʥʳʭ. ʂʘʞʜʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʟʘʚʝʨʷʝʪʩʷ ʜʘʪʦʡ ʠ 

ʧʦʜʧʠʩʴʶ ʣʠʮʘ, ʝʝ ʧʨʦʚʦʜʠʚʰʝʛʦ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʛʜʝ ʵʪʠ ʜʘʥʥʳʝ ʩʦ-

ʙʠʨʘʶʪʩʷ. 

ɿʘʧʠʩʠ ʧʦ ʢʘʯʝʩʪʚʫ ʭʨʘʥʷʪʩʷ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʛʜʝ ʦʥʠ ʩʦʙʠʨʘʶʪʩʷ. ʋʩʣʦʚʠʷ ʭʨʘ-

ʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʨʯʠ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʢʘʯʝʩʪʚʝ ʚ ʩʣʫʯʘʝ ʫʪʨʘʪʳ ʠʭ ʙʫʤʘʞʥʳʭ ʢʦʧʠʡ ʤʦʞʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɼʦʩʪʫʧ ʢ ʟʘʧʠʩʷʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩ ʨʘʟʨʝʰʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʠʭ ʭʨʘʥʝʥʠʝ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʫʧʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʠ ʧʦʩʪʘʚʱʠʢʘʤ 

ʢ ʜʦʢʫʤʝʥʪʘʤ, ʩʦʜʝʨʞʘʱʠʤ ʟʘʧʠʩʠ ʧʦ ʢʘʯʝʩʪʚʫ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦ-

ʚʘʥʠʷʤʠ ʜʦʛʦʚʦʨʘ (ʢʦʥʪʨʘʢʪʘ). 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 [10]. 

ʊʘʙʣʠʮʘ 2 

ʕʪʘʧʳ ʠ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʷʤʠ 

N ʧ/ʧ ʕʪʘʧ ʫʧʨʘʚʣʝʥʠʷ ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

1 ʌʦʨʤʠʨʦʚʘʥʠʝ 

1.1 ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢʘʢʠʝ ʟʘʧʠʩʠ, ʢʦʛʜʘ ʠ ʢʘʢ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ 

1.1.1 ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʠ 

ɺʩʝ ʦʧʝʨʘʮʠʦʥʥʳʝ, ʦʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʜʦʣʞʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʚʳʷʚʣʷʪʴʩʷ ʠ ʜʦʢʫʤʝʥʪʠʨʦ-

ʚʘʪʴʩʷ 

1.1.2 ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘ-

ʥʠʡ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ, ʦʙʦʙʱʝʥʠʶ ʠ ʫʯʝʪʫ ʟʘʧʠʩʝʡ 

ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ 

ʠʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

1.1.3 ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʩʪʦ-

ʚʝʨʥʳʭ ʟʘʧʠʩʝʡ 

ɿʘʧʠʩʠ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʤʦʤʝʥʪ (ʠʣʠ ʚʩʢʦʨʝ ʧʦ-

ʩʣʝ) ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ, ʢ ʢʦʪʦʨʦʡ ʦʥʠ ʦʪʥʦʩʷʪʩʷ  

1.1.4 ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʦʚ 

ʭʨʘʥʝʥʠʷ 

ɼʦʣʞʝʥ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʨʫʢʦʚʦʜʷʱʠʡ ʜʦʢʫʤʝʥʪ, ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʱʠʡ ʧʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʟʘʧʠʩʝʡ 

ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ  

2 ʋʧʨʘʚʣʝʥʠʝ 

2.1 ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʟʘʧʠʩʝʡ ʠ 

ʢʘʢ ʦʥʘ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

2.1.1 ʈʝʛʠʩʪʨʘʮʠʷ ɼʣʷ ʧʨʦʮʝʩʩʦʚ, ʪʨʝʙʫʶʱʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʩʙʦʨʘ ʜʘʥʥʳʭ, 

ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʨʫʢʦʚʦʜʷʱʠʡ ʜʦʢʫʤʝʥʪ, ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʱʠʡ ʧʦʨʷʜʦʢ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ ʧʫʪʝʤ ʧʨʠʩʚʦʝʥʠʷ 

ʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʦʤʝʨʘ ʠ ʜʘʪʳ ʩʦʟʜʘʥʠʷ 

2.2 ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʣ ʠ ʫʩʣʦʚʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʧʠʩʝʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

2.2.1 ʈʘʟʨʘʙʦʪʢʘ ʧʨʘʚʠʣ ʜʦʩ-

ʪʫʧʘ 

ɼʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʨʘʚʠʣʘ ʜʦʩʪʫʧʘ ʢ ʟʘʧʠʩʷʤ  

2.2.2 ʈʝʘʣʠʟʘʮʠʷ ʧʨʘʚʠʣ ʜʦʩ-

ʪʫʧʘ 

ʇʨʘʚʠʣʘ ʜʦʩʪʫʧʘ ʜʦʣʞʥʳ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʟʘʧʠ-

ʩʝʡ ʧʫʪʝʤ ʧʨʠʩʚʦʝʥʠʷ ʩʪʘʪʫʩʘ ʜʦʩʪʫʧʘ ʢʘʢ ʟʘʧʠʩʷʤ, ʪʘʢ ʠ 

ʠʩʧʦʣʥʠʪʝʣʷʤ 

2.3 ʉʦʭʨʘʥʝʥʠʝ ʧʨʠʤʝʥʠʤʦʩʪʠ ʟʘʧʠʩʝʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

2.3.1 ʉʦʭʨʘʥʝʥʠʝ ʮʝʣʦʩʪʥʦ-

ʩʪʠ  

ɼʦʣʞʝʥ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ʠ ʟʘʱʠʪʳ ʟʘʧʠʩʝʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦ-

ʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʠʟʲʷʪʠʷ, ʩʦʢʨʳʪʠʷ ʠ 

(ʠʣʠ) ʫʥʠʯʪʦʞʝʥʠʷ 

2.3.2 ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦ-

ʩʪʠ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʠ 

ɼʦʣʞʝʥ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ 

ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʟʘʧʠʩʝʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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N ʧ/ʧ ʕʪʘʧ ʫʧʨʘʚʣʝʥʠʷ ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

2.4 ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʟʲʷʪʠʷ ʟʘʧʠʩʝʡ ʠʟ ʦʙʨʘʱʝʥʠʷ 

2.4.1 ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʠʟʲʷʪʠʷ 

ʠʟ ʦʙʨʘʱʝʥʠʷ 

ɼʦʣʞʝʥ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʘʥʘʣʠʟʘ, ʩʘʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʟʲ-

ʷʪʠʷ ʟʘʧʠʩʝʡ ʠʟ ʦʙʨʘʱʝʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʨʘʙʦʯʝʤʫ ʧʨʦʮʝʩʩʫ 

2.4.2 ʇʝʨʝʜʘʯʘ ɼʦʣʞʝʥ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʡ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʝʨʝʜʘʯʠ ʟʘʧʠʩʝʡ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ  

2.4.4 ʉʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦʙ ʫʥʠʯʪʦʞʝʥʥʳʭ 

ʟʘʧʠʩʷʭ 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʭʘʨʘʢʪʝʨ ʠ ʩʣʦʞʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʬʠʮʠʘʣʴʥʦʝ ʚʝʜʝʥʠʝ ʫʯʝʪʘ ʪʨʝʙʫʶʪ ʵʪʦʛʦ, ʜʦʣʞʥʘ ʩʦʭʨʘ-

ʥʷʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ (ʨʝʛʠʩʪʨʘʮʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʭʨʦʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʤʝʪʘʜʘʥʥʳʝ) ʦ ʟʘʧʠʩʷʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʥʠʯʪʦ-

ʞʝʥʳ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ISO, 

ʧʦʜʭʦʜ ʢ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ ʉʄʂ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʱʘʪʝʣʴʥʦ ʠ ʧʦʜʨʦʙʥʦ. 

ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʉʄʂ ʦʩʪʘʚʘʣʘʩʴ ʧʦʥʷʪʥʦʡ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʪʝʭ, ʢʪʦ ʝʝ ʨʘʟʨʘʙʘʪʳʚʘʣ, ʥʦ ʠ ʜʣʷ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ: ʧʦʩʪʘʚʱʠʢʦʚ, ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ, ʦʨʛʘʥʦʚ ʢʦʥʪʨʦʣʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʜʦʢʫ-

ʤʝʥʪʠʨʦʚʘʥʠʝʤ ʉʄʂ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʉʄʂ, ʢʦʪʦʨʘʷ ʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥ-

ʜʘʨʪʦʚ ISO 9000. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʜʦʢʫʤʝʥʪʘʮʠʠ ʉʄʂ ̫ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʦʙʱʝʛʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ. ɺʚʠʜʫ ʥʘʣʠʯʠʷ ʜʦʩʪʘʪʦʯʥʳʭ ʧʨʝ-

ʠʤʫʱʝʩʪʚ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʉʄʂ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦʙ ʠʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ. ʀ ʵʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʚʢʣʶʯʘʶʱʝʡ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʦʜʜʝʨʞʢʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʦʩ-

ʥʦʚʥʳʝ ʩʪʘʜʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ [11]. 

ʉʣʝʜʫʝʪ ʪʘʢ ʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʤʝʶʪ 

ʥʠ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʉʄʂ, ʥʠ ʩʦʙʩʪʚʝʥʥʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʪʘʥʜʘʨʪʠ-

ʟʘʮʠʠ ʠ ʢʘʯʝʩʪʚʫ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʝʜʫʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʠʪʴ ʧʦʜʙʦʨʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʞʝʥʝʨʦʚ ʧʦ ʩʪʘʥʜʘʨ-

ʪʠʟʘʮʠʠ ʠ ʢʘʯʝʩʪʚʫ, ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʳʭ ʩʪʘʥʝʪ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʨʘʟ-

ʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʢʫʤʝʥʪʦʚ ʉʄʂ. 
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The article defines the elements of the quality management system to be documented; the 

structure of the organization documented information is developed; the procedure for ISO 

9001:2015 requirements implementation with regard to external and internal documentation 

is defined, including the certificates of organization activity conformity (records). 
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ɸ.ɺ. ʊʝʣʝʛʫʩ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ  

ʌɻɹʆʋ ɼʇʆ çʇʨʠʚʦʣʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʌʅʉ ʈʦʩʩʠʠè,  

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ɻʨʫʟʠʥʩʢʘʷ, 48.  

ʄ.ɺ. ʂʨʫʯʠʥʠʥ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè,  

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʊʈɸʅʉʇʆʈʊʅʓɽ ʈɸʉʍʆɼʓ  

ʇʈʀ ʂʆʄɸʅɼʀʈʆɺɸʅʀʀ ʉʆʊʈʋɼʅʀʂʆɺ:  

ʇʈɸɺʆɺʓɽ ʀ ʅɸʃʆɻʆɺʓɽ ɸʉʇɽʂʊʓ ʇʆ ʅɼʌʃ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʘʥʜʠʨʦʚʢʘ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ, ʥʘʣʦʛ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ 

ʣʠʮ 

 

ʂʦʤʘʥʜʠʨʦʚʘʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ï ʦʜʥʘ ʠʟ ʩʪʦʨʦʥ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪ.ʯ. ʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʯʝʪʢʦʝ ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢ-

ʪʘʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʣʠʙʦ ʚʩʪʫʧʘʝʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʛʣ. 23 ʅʘʣʦʛʦʚʦʛʦ 

ʢʦʜʝʢʩʘ ʈʌ çʅʘʣʦʛ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮè, ʯʪʦ ʤʦʞʝʪ ʟʘʪʨʦʥʫʪʴ ʠʭ ʬʠʥʘʥʩʦ-

ʚʳʝ ʠʥʪʝʨʝʩʳ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʪʜʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʫ ʧʨʘʚʦ-

ʧʨʠʤʝʥʠʪʝʣʝʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʤʝʱʝʥʠʝʤ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʝʟʜ ʢʦʤʘʥʜʠʨʦʚʘʥʥʳʤ ʣʠʮʘʤ.  
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ʆʙʱʠʝ ʦʩʥʦʚʳ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʠʟʣʦʞʝʥʳ ʚ ʩʪ. 166, 168 ʊʨʫʜʦʚʦʛʦ 

ʢʦʜʝʢʩʘ, ʘ ʪʘʢʞʝ ʚ ʇʦʣʦʞʝʥʠʠ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʣʫʞʝʙʥʳʝ 

ʢʦʤʘʥʜʠʨʦʚʢʠ
1
 (ʜʘʣʝʝ ï ʇʦʣʦʞʝʥʠʝ ˉ 749). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 166 ʊʂ ʈʌ ʩʣʫʞʝʙ-

ʥʘʷ ʢʦʤʘʥʜʠʨʦʚʢʘ ï ʧʦʝʟʜʢʘ ʨʘʙʦʪʥʠʢʘ ʧʦ ʨʘʩʧʦʨʷʞʝʥʠʶ ʨʘʙʦʪʦʜʘʪʝʣʷ ʥʘ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʩʨʦʢ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʫʞʝʙʥʦʛʦ ʧʦʨʫʯʝʥʠʷ ʚʥʝ ʤʝʩʪʘ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ.  

1. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʥʝʦʙʭʦʜʠʤʦ ʣʠ 

ʦʬʦʨʤʣʷʪʴ ʢʦʤʘʥʜʠʨʦʚʢʫ, ʝʩʣʠ ʨʘʙʦʪʥʠʢ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʦʙʲʝʢʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʪʦʤ ʞʝ ʛʦʨʦʜʝ, ʯʪʦ ʠ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʨʘʙʦʪʥʠʢʘ
2
? 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʡ ʩʪ. 57 ʊʂ ʈʌ ʩʣʝʜʫʝʪ, ʚ ʪʨʫʜʦʚʦʤ ʜʦʛʦʚʦʨʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴʩʷ ʫʩʣʦʚʠʷ ʦ ʤʝʩʪʝ ʨʘʙʦʪʳ, ʘ ʝʩʣʠ ʨʘʙʦʪʥʠʢ ʨʘʙʦʪʘʝʪ ʚ 

ʦʙʦʩʦʙʣʝʥʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʝʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. 

ɺ ʊʂ ʈʌ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʘ çʤʝʩʪʦ ʨʘʙʦʪʳè. ʂʘʢ ʧʨʘ-

ʚʠʣʦ, ʠʩʭʦʜʷ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʧʦʜ ʤʝʩʪʦʤ ʨʘʙʦʪʳ ʧʦʥʠʤʘʝʪʩʷ ʥʘʭʦʜʷ-

ʱʘʷʩʷ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʦʨʛʘʥʠʟʘʮʠʷ/ʦʙʦʩʦʙʣʝʥʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ.  

ɽʩʣʠ ʨʘʙʦʪʥʠʢ ʪʨʫʜʠʪʩʷ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ, ʪʦ ʤʝʩʪʦ ʝʛʦ ʨʘʙʦʪʳ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʤʝʩʪʫ ʥʘʭʦʞʜʝʥʠʷ ʪʘʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ
3
. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʠʟʣʦʞʝʥʥʦʛʦ ʦʪʜʝʣʴʥʳʝ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʢʦʤʘʥʜʠʨʦʚʢʘ ʦʬʦʨʤʣʷʝʪʩʷ 

ʧʨʠ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʥʠʢʘ ʚ ʩʣʫʞʝʙʥʫʶ ʧʦʝʟʜʢʫ ʚʥʝ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʨʛʘʥʠʟʘ-

ʮʠʠ (ʚ ʪ.ʯ. ʠ ʚ ʪʦʤ ʞʝ ʛʦʨʦʜʝ)
4
.  

ʆʜʥʘʢʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʘʥʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʦʰʠʙʦʯʥʘ. ʇʫʥʢʪʦʤ 3 ʇʦʣʦʞʝʥʠʷ ˉ 

749 ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʝʩʪʦ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ ï ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

(ʦʙʦʩʦʙʣʝʥʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ), ʨʘʙʦʪʘ ʚ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥʘ ʪʨʫʜʦʚʳʤ 

ʜʦʛʦʚʦʨʦʤ. 

ʉʦʛʣʘʩʥʦ ʨʘʟʲʷʩʥʝʥʠʷʤ ɺʉ ʈʌ ʧʦʜ ʜʨʫʛʦʡ ʤʝʩʪʥʦʩʪʴʶ ʥʘʜʣʝʞʠʪ ʧʦʥʠʤʘʪʴ ʤʝʩʪ-

ʥʦʩʪʴ, ʥʘʭʦʜʷʱʫʶʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʛʨʘʥʠʮ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ
5
. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʝʟʜ ʨʘʙʦʪʥʠʢʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʫʞʝʙʥʦʛʦ ʧʦʨʫʯʝʥʠʷ ʥʘ ʠʥʦʡ 

ʦʙʲʝʢʪ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʭʦʜʠʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ-ʨʘʙʦʪʦʜʘʪʝʣʴ (ʪʦ 

ʝʩʪʴ ʚ ʯʝʨʪʝ ʵʪʦʛʦ ʞʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ), ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʤʘʥʜʠʨʦʚʢʦʡ. ɼʘʥʥʫʶ ʧʦ-

ʝʟʜʢʫ ʚʦʟʤʦʞʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʣʫʞʝʙʥʦʡ ʧʦʝʟʜʢʠ, ʘ ʨʘʙʦʪʥʠʢʫ ʥʘʜʣʝ-

ʞʠʪ ʚʳʧʣʘʪʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʫʤʤʳ ʚʦʟʤʝʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʩʣʫʞʝʙʥʳʝ ʧʦʝʟʜʢʠ 

(ʩʪ. 168.1 ʊʂ ʈʌ), ʥʝ ʦʙʣʘʛʘʝʤʳʝ ʅɼʌʃ. 

2. ʊʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʟʤʝʱʝʥʠʷ ʢʦʤʘʥʜʠʨʦʚʘʥʥʦʤʫ ʨʘ-

ʙʦʪʥʠʢʫ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʝʟʜ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʘʜʦʢ, ʥʘʧʨʠʤʝʨ, ʧʨʦʝʟʜ ʤʝʞʜʫ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʳʤʠ ʚʦʢʟʘʣʘʤʠ ʧʨʠ ʩʣʝʜʦʚʘʥʠʠ ʠʟ ʛ. ʅ. ʅʦʚʛʦʨʦʜʘ ʚ ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ ʯʝʨʝʟ ʛ. 

ʄʦʩʢʚʫ?  

ʀʟ ʘʙʟ. 12 ʧ. 3 ʩʪ. 217 ʅʂ ʈʌ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʚʦʟʤʝʱʝʥʠʠ ʨʘʙʦʪʥʠʢʘʤ ʨʘʩʭʦʜʦʚ 

ʥʘ ʢʦʤʘʥʜʠʨʦʚʢʠ ʥʝ ʦʙʣʘʛʘʶʪʩʷ ʅɼʌʃ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʝʟʜ ʚ ʘʵʨʦʧʦʨʪ ʠʣʠ ʥʘ ʚʦʢʟʘʣ ʚ 

ʤʝʩʪʘʭ ʦʪʧʨʘʚʣʝʥʠʷ, ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ ʧʝʨʝʩʘʜʦʢ. ʆʜʥʘʢʦ ʘʥʘʣʦʛʠʯʥʘʷ ʥʦʨʤʘ ʚ ʇʦʣʦ-

ʞʝʥʠʠ ˉ 749 ʦʪʩʫʪʩʪʚʫʝʪ.  

ɺ ʩʠʣʫ ʧ. 12 ʇʦʣʦʞʝʥʠʷ ˉ 749 ʚ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʝʟʜ ʚʢʣʶʯʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦ-

ʝʟʜ ʪʨʘʥʩʧʦʨʪʦʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʢ ʩʪʘʥʮʠʠ ʠ ʦʪ ʩʪʘʥʮʠʠ, ʝʩʣʠ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʟʘ 

ʯʝʨʪʦʡ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ (ʧʨʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʤ ʠʭ ʧʦʜʪʚʝʨʞʜʝʥʠʠ).  

                                                           
1 ʋʪʚ. ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 13.10.2008 ˉ 749.  
2 ʈʘʟʲʷʩʥʝʥʠʝ ʚ ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ-ʬʠʥʘʥʩʠʩʪè ʦʪ 22.05.2014 ˉ 136897.  
3 ʆʙʟʦʨ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 26.02.2014.  
4 https://paruscbp.ru/poleznaya-informaciya/komandirovki-razbiraem-neodnoznachnye-situatsii. 

html; https://www.kdelo.ru/qa/136801-qqkss8-kak-oformit-komandirovku-v-predelah-odnogo-goroda; 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ ï 26.02.2018).  
5 ʇʫʥʢʪ 16 ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʣʝʥʫʤʘ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 17.03.2004 ˉ 2 çʆ ʧʨʠʤʝʥʝ-

ʥʠʠ ʩʫʜʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʊʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè.  

https://paruscbp.ru/poleznaya-informaciya/komandirovki-razbiraem-neodnoznachnye-situatsii.%20html
https://paruscbp.ru/poleznaya-informaciya/komandirovki-razbiraem-neodnoznachnye-situatsii.%20html
https://www.kdelo.ru/qa/136801-qqkss8-kak-oformit-komandirovku-v-predelah-odnogo-goroda
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ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʦʚʝʨʛʥʫʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʚʦʢʟʘʣʳ ʛ. ʄʦʩʢʚʳ 

ʥʘʭʦʜʷʪʩʷ ʟʘ ʯʝʨʪʦʡ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʨʘʙʦʪʦʜʘʪʝʣʴ ï

ʢʦʤʘʥʜʠʨʫʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ 

ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʝʟʜ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʝʟʜ ʥʘ ʚʦʢʟʘʣʳ ʚ 

ʤʝʩʪʘʭ ʧʝʨʝʩʘʜʦʢ, ʧʦʜʣʝʞʘʪ ʙʝʟʫʩʣʦʚʥʦʤʫ ʚʦʟʤʝʱʝʥʠʶ ʨʘʙʦʪʥʠʢʫ. 

3. ʅʝʜʦʩʪʘʪʢʠ ʚ ʧʨʘʚʦʚʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʚ ʩʣʝʜʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ï 

ʦʧʣʘʪʘ ʧʨʦʝʟʜʘ ʢʦʤʘʥʜʠʨʦʚʘʥʥʦʤʫ ʣʠʮʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʨʘʙʦʪʥʠʢ ʥʘʧʨʘʚʣʝʥ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʶ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʥʦ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʦʛʦ ʚʦʢʟʘʣʘ ʧʨʠʙʳʪʠʷ.  

ʅʝʢʦʪʦʨʳʝ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʤʝʩʪʦʤ ʥʘ-

ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʝʪʩʷ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʛʜʝ ʠ ʨʘʩʧʦʣʦʞʝʥ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ, 

ʥʘ ʢʦʪʦʨʳʡ ʧʨʠʙʳʣ ʩʦʪʨʫʜʥʠʢ, ʘ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʚʦʟʤʝʱʝʥʠʷ ʝʤʫ ʠʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʨʘʩʭʦʜʦʚ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʦʝʟʜʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʚ ʢʦʪʦʨʫʶ ʢʦʤʘʥʜʠʨʦʚʘʥ ʨʘʙʦʪʥʠʢ, ʥʝ ʠʤʝʝʪʩʷ.  

ɺ ʧ. 12 ʇʦʣʦʞʝʥʠʷ ˉ 749 ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʦʟʤʝʱʝʥʠʝ ʨʘʙʦʪʥʠʢʫ ʨʘʩʭʦʜʦʚ ʧʦ 

ʧʨʦʝʟʜʫ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠʨʦʚʢʠ ʠ ʦʙʨʘʪʥʦ ʢ ʤʝʩʪʫ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʠ ʵʪʦʤ ʥʝ 

ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ, ʯʪʦ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʧʦʜ çʤʝʩʪʦʤ ʢʦʤʘʥʜʠʨʦʚʢʠè?  

ɺ ʩʠʣʫ ʧ. 3 ʇʦʣʦʞʝʥʠʷ ˉ 749 ʨʘʙʦʪʥʠʢʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʢʦʤʘʥʜʠʨʦʚʢʠ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʧʠʩʴʤʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʣʫʞʝʙʥʦʛʦ ʧʦʨʫʯʝʥʠʷ ʚʥʝ ʤʝʩʪʘ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩ 08.01.2015 ʦʙʷʟʘʥʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʤ ʢʦʤʘʥ-

ʜʠʨʦʚʦʯʥʦʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʜʣʷ ʢʦʤʘʥʜʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʦʪʩʫʪʩʪʚʫʝʪ
1
, ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʧʨʦʜʦʣʞʘʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ 

ʬʦʨʤʘ ˉ ʊ-10 çʂʦʤʘʥʜʠʨʦʚʦʯʥʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝè ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ ˉ ʊ-

10ʘ çʉʣʫʞʝʙʥʦʝ ʟʘʜʘʥʠʝè
2
, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʨʝʢʚʠʟʠʪ çʄʝʩʪʦ ʥʘʟʥʘʯʝʥʠʷè, ʛʜʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʩʪʨʘʥʘ, ʛʦʨʦʜ, ʦʨʛʘʥʠʟʘʮʠʷ (ʪ.ʝ. ʦʜʥʦ ʤʝʩʪʦ ʥʘʟʥʘʯʝʥʠʷ)
3
.  

ʅʝʦʩʧʦʨʠʤʦ, ʯʪʦ ʚ ʩʣʫʞʝʙʥʫʶ ʢʦʤʘʥʜʠʨʦʚʢʫ ʩʦʪʨʫʜʥʠʢ ʥʘʧʨʘʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʚ ʠʥʪʝʨʝʩʘʭ ʨʘʙʦʪʦʜʘʪʝʣʷ ʠ ʚ ʝʛʦ ʠʥʪʝʨʝʩʘʭ
4
, ʘ ʥʘ ʨʘʙʦʪʦʜʘʪʝʣʷ ʚʦʟʣʘʛʘʝʪʩʷ 

ʦʙʷʟʘʥʥʦʩʪʴ ʧʦ ʦʧʣʘʪʝ ʧʨʦʝʟʜʘ ʢʘʢ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʦʙʨʘʪʥʦ
5
. 

ʀʟ ʘʥʘʣʠʟʘ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʦʪʨʫʜʥʠʢ 

ʢʦʤʘʥʜʠʨʫʝʪʩʷ ʥʝ ʚ ʢʦʥʢʨʝʪʥʳʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ (ʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʘ ʚ ʢʦʥ-

ʢʨʝʪʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʙʷʟʘʥʥʦʩʪʴ ʨʘʙʦʪʦʜʘʪʝʣʷ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ 

ʧʨʦʝʟʜ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠʨʦʚʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʤʝʪʨʦ, ʚʢʣʶʯʘʷ ʧʨʦʝʟʜ ʠ ʦʪ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʦʛʦ ʚʦʢʟʘʣʘ ʜʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʦʠʤʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʥʝ ʦʙʣʘʛʘʝʪʩʷ ʅɼʌʃ ʚ ʢʘʯʝʩʪʚʝ ʦʧʣʘʪʳ ʧʨʦʝʟʜʘ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʨʦʩʩʠʡʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʚ ʪ.ʯ. 

ʊʂ ʈʌ, ʥʝ ʩʦʜʝʨʞʠʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦ-

ʤʘʥʜʠʨʦʚʘʥʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ
6
. ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʚʳʙʦʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʠ ʤʘʨʰʨʫʪʘ ʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥ-

ʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ
7
, ʥʘʧʨʠʤʝʨ, ʥʝ ʦʙʣʘ-

ʛʘʝʪʩʷ ʅɼʌʃ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʟʜʘ ʨʘʙʦʪʥʠʢʘ ʧʦ ʧʣʘʪʥʳʤ ʘʚʪʦʜʦʨʦʛʘʤ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʝʚʳʝ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʝʟʜ ʠ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʠʥʪʝʨʝʩʘʭ 

ʨʘʙʦʪʦʜʘʪʝʣʷ, ʥʦ ʥʝ ʨʘʙʦʪʥʠʢʘ
8
.  

                                                           
1 ʇʠʩʴʤʦ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʦʪ 08.05.2015 ˉ 03-03-06/1/26918.  
2
 ʋʪʚ. ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ɻʦʩʢʦʤʩʪʘʪʘ ʈʦʩʩʠʠ ʦʪ 05.01.2004 ˉ 1. 

3 ʉʤ. ʪʘʢʞʝ ʧ. 1 ʇʠʩʴʤʘ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 14.02.2013 ˉ 14-2-291.  
4 ʈʝʰʝʥʠʝ ɺɸʉ ʈʌ ʦʪ 26.01.2005 ˉ 16141/04.  
5
 ʈʝʰʝʥʠʝ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 04.03.2005 ˉ ɻʂʇʀ05-147. 

6
 ʇʠʩʴʤʘ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʦʪ 27.06.2012 ˉ 03-04-06/6-180, ʦʪ 25.04.2012 ˉ 03-04-05/9-549, 

ʦʪ 28.09.2011 ˉ 03-04-06/6-241, ʦʪ 14.12.2011 ˉ 02-03-11/5594.  
7 ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʌɸʉ ʇʦʚʦʣʞʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 23.06.2011 ʧʦ ʜʝʣʫ ˉ ɸ57-15925/2008. 
8
 ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʌɸʉ ʄʦʩʢʦʚʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 07.10.2002 ˉ ʂɸ-ɸ40/6482-02.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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4. ɺ ʩʚʷʟʠ ʩ ʦʪʤʝʥʦʡ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʘʥʜʠʨʦʚʦʯʥʦʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ 

ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʧʨʠ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʥʠʢʘ ʚ ʢʦʤʘʥʜʠʨʦʚʢʫ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ (ʪ.ʝ. ʙʝʟ ʧʨʦʝʟʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ) ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʨʦʢ ʝʛʦ 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʢʦʤʘʥʜʠʨʦʚʢʝ? 

ʇʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ, ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʧ. 7 ʇʦʣʦʞʝʥʠʷ ˉ 749, ʧʝʨʠʦʜ ʥʘʭʦʞʜʝʥʠʷ 

ʨʘʙʦʪʥʠʢʘ ʚ ʤʝʩʪʝ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʦʝʟʜʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʢʦʪʦʨʳʝ 

ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʙʦʪʦʜʘʪʝʣʶ ʧʦʩʣʝ ʢʦʤʘʥʜʠʨʦʚʢʠ. ʆʜʥʘʢʦ ʚ ʫʢʘʟʘʥʥʦʤ ʥʦʨʤʘʪʠʚ-

ʥʦʤ ʘʢʪʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʢʘʢʠʝ-ʣʠʙʦ ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʠʦʜʘ ʥʘʭʦʞʜʝʥʠʷ ʨʘ-

ʙʦʪʥʠʢʘ ʚ ʢʦʤʘʥʜʠʨʦʚʢʝ, ʝʩʣʠ ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʥʝ ʣʠʯʥʳʡ, ʘ ʩʣʫʞʝʙʥʳʡ ʪʨʘʥʩʧʦʨʪ ʦʨ-

ʛʘʥʠʟʘʮʠʠ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ, ʨʘʙʦʪʦʜʘʪʝʣʶ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʫʧʦʤʷʥʫʪʳʤ ʧ. 

7 ʇʦʣʦʞʝʥʠʷ ˉ 749: ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʧʨʦʝʟʜʝ ʨʘʙʦʪʥʠʢʘ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠʨʦʚʘ-

ʥʠʷ (ʠ ʦʙʨʘʪʥʦ) ʥʘ ʩʣʫʞʝʙʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʬʘʢʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʥʘʭʦʞ-

ʜʝʥʠʷ ʚ ʤʝʩʪʝ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʨʘʞʝʥ ʚ ʩʣʫʞʝʙʥʦʡ ʟʘʧʠʩʢʝ, ʥʘʧʨʘʚ-

ʣʷʝʤʦʡ ʨʘʙʦʪʦʜʘʪʝʣʶ ʩ ʦʧʨʘʚʜʘʪʝʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʮʝʣʝʡ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ (ʯʝʢʠ ʂʂʊ, ʧʫʪʝʚʳʡ ʣʠʩʪʳ, ʢʚʠ-

ʪʘʥʮʠʠ ʠ ʪ.ʧ.).  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʨʘʙʦʪʥʠʢ ʠʩʧʦʣʴʟʫʝʪ ʣʠʯʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʜʣʷ ʧʦ-

ʝʟʜʢʠ ʚ ʢʦʤʘʥʜʠʨʦʚʢʫ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʡ ʯ. 1 ʩʪ. 1, 

ʯ. 1 ʩʪ. 6 ʋʩʪʘʚʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ
1
, ʧ. 5 ʆʙʷʟʘʪʝʣʴʥʳʭ ʨʝʢʚʠʟʠʪʦʚ ʠ ʧʦ-

ʨʷʜʢʘ ʟʘʧʦʣʥʝʥʠʷ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ
2
 ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʚ ʦʙʣʘʩʪʠ ʦʢʘʟʘʥʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʬʦʨʤʣʝʥʠʝ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʣʷ ʩʣʫʞʝʙʥʳʭ ʧʦʝʟʜʦʢ ʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʨʘʙʦʪʥʠʢʦʚ
3
), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ ʨʘʙʦ-

ʪʦʜʘʪʝʣʷ ʥʝ ʚʦʟʥʠʢʘʝʪ ʙʝʟʫʩʣʦʚʥʦʡ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʮʝʣʷʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʝʛʦ ʥʘʭʦʞʜʝʥʠʷ ʚ ʢʦʤʘʥʜʠʨʦʚʢʝ ʩʣʝʜʫʝʪ 

ʧʨʦʠʟʚʝʩʪʠ ʦʬʦʨʤʣʝʥʠʝ ʧʫʪʝʚʦʛʦ ʣʠʩʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʣʠʯʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʨʘʙʦʪʥʠʢʘ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʥʘʧʨʷʤʫʶ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʘʙʟ. 2 ʧ. 7 ʇʦʣʦʞʝʥʠʷ ˉ 749.  

5. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʞʠʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʦʧʣʘʪʳ ʢʦʤʘʥʜʠʨʦʚʘʥʥʦʤʫ ʨʘ-

ʙʦʪʥʠʢʫ ʫʩʣʫʛ ʟʘʣʘ ʧʦʚʳʰʝʥʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ (VIP-ʟʘʣʘ) ʘʵʨʦʧʦʨʪʘ ʦʪʧʨʘʚʣʝʥʠʷ 

(ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ).  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʠʟ ʘʙʟ. 12 ʧ. 3 ʩʪ. 217 ʅʂ ʈʌ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝ ʦʙʣʘʛʘʶʪʩʷ ʅɼʌʃ 

ʮʝʣʝʚʳʝ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʝʟʜ ʜʦ ʤʝʩʪʘ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʪʥʦ, ʩʙʦʨʳ ʟʘ ʫʩʣʫʛʠ ʘʵ-

ʨʦʧʦʨʪʦʚ, ʢʦʤʠʩʩʠʦʥʥʳʝ ʩʙʦʨʳ. 

ʈʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʦʟʠʮʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʣʘʪʘ ʟʘ ʫʩʣʫʛʠ ʘʵʨʦʧʦʨʪʘ ʧʦ ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʠʶ VIP-ʟʘʣʘ ʥʝ ʷʚʣʷʣʘʩʴ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʣʘʪʝʞʦʤ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩ-

ʭʦʜʳ ʧʦ ʦʧʣʘʪʝ ʫʩʣʫʛ ʪʘʢʠʭ ʥʝ ʷʚʣʷʶʪʩʷ ʢʦʤʘʥʜʠʨʦʚʦʯʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʠ ʧʦʜʣʝʞʘʪ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʶ ʅɼʌʃ ʚ ʦʙʱʝʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ
4
.  

ʊʝʤ ʥʝ ʤʝʥʝʝ ʄʅʉ ʈʦʩʩʠʠ ʫʢʘʟʳʚʘʣʦ, ʯʪʦ ʩʫʤʤʘ ʦʧʣʘʪʳ ʧʦ ʧʦʣʴʟʦʚʘʥʠʶ VIP-

ʟʘʣʦʤ, ʧʨʦʠʟʚʦʜʠʤʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʷ ʦ ʢʦʤʘʥʜʠʨʦʚʘʥʠʠ, ʜʝʡʩʪʚʫʶʱʝʤ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝ ʚʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʦʛʦʚʫʶ ʙʘʟʫ ʧʦ ʅɼʌɼ ʨʘʙʦʪʥʠʢʦʚ
5
. 

ʇʦʟʜʥʝʝ ʄʠʥʬʠʥ ʈʦʩʩʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʘʪʠʢʫ, ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, 

ʯʪʦ ʧ. 3 ʩʪ. 217 ʅʂ ʈʌ ʥʝ ʩʦʜʝʨʞʠʪ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʨʷʜʢʘ ʧʨʦʝʟʜʘ ʨʘʙʦʪ-

                                                           
1 ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 08.11.2007 ˉ 259-ʌɿ çʋʩʪʘʚ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʛʦʨʦʜ-

ʩʢʦʛʦ ʥʘʟʝʤʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘè.  
2 ʋʪʚʝʨʞʜʝʥʳ ʇʨʠʢʘʟʦʤ ʄʠʥʪʨʘʥʩʘ ʈʦʩʩʠʠ ʦʪ 18.09.2008 ˉ 152.  
3 ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʌɸʉ ʄʦʩʢʦʚʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 19.12.2011 ʧʦ ʜʝʣʫ ˉɸ40-152815/10-116-694. 

4
 ʇʠʩʴʤʘ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʦʪ 06.09.2007 ˉ 03-05-06-01/99, ʦʪ 28.12.2006 ˉ 03-05-01-

04/346, ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʌɸʉ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 07.07.2011 ˉ ɸ33-9347/2010, 

ʌɸʉ ʇʦʚʦʣʞʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 17.01.2008 ˉ ɸ65-1734/2007-ʉɸ2-11. 
5 ʇʠʩʴʤʦ ʄʅʉ ʈʦʩʩʠʠ ʦʪ 23.07.2003 ˉ 04-2-07/510-ʗ358.  



ɸ.ɺ. ʊʝʣʝʛʫʩ, ʄ.ɺ. ʂʨʫʯʠʥʠʥ 
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ʥʠʢʘ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ, ʘ ʨʘʩʭʦʜʳ ʧʦ ʦʧʣʘʪʝ ʫʩʣʫʛ ʙʠʟʥʝʩ-ʟʘʣʘ ʚ ʘʵʨʦʧʦʨʪʫ ʦʪ-

ʥʦʩʷʪʩʷ ʢ ʨʘʩʭʦʜʘʤ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʧʨʦʝʟʜ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ʠ ʥʝ ʧʦʜʣʝʞʘʪ ʥʘʣʦ-

ʛʦʦʙʣʦʞʝʥʠʶ ʅɼʌʃ
1
 (ʦʪʨʘʞʝʥʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞʥʦ ʥʘʡʪʠ ʠ ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠ-

ʢʝ
2
) [3]. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʩʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʫʢʘʟʘʥʥʳʤ ʧʦʜʭʦʜʦʤ, ʫʪʦʯʥʠʚ ʧʨʠ ʵʪʦʤ, 

ʯʪʦ ʪʘʢʘʷ ʦʧʣʘʪʘ ʚ ʩʤʳʩʣʝ ʧ. 3 ʩʪ. 217 ʅʂ ʈʌ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʤʝʱʝʥʠʷ 

ʩʙʦʨʘ ʟʘ ʫʩʣʫʛʠ ʘʵʨʦʧʦʨʪʘ. 

6. ʆʪʜʝʣʴʥʳʝ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʝʟʜʘ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ï ʚʘʛʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘʙʦʨ ʫʩʣʫʛ, ʥʘʧʨʠʤʝʨ, ʧʠʪʘʥʠʷ [4] .  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʤʝʱʝʥʠʷ ʢʦʤʘʥʜʠʨʦʚʘʥʥʦ-

ʤʫ ʣʠʮʫ ʩʪʦʠʤʦʩʪʠ ʦʧʣʘʪʳ ʧʠʪʘʥʠʷ, ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʟʜʘ ʥʘ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ (ʢʦʜ ʚ ʞ/ʜ ʙʠʣʝʪʝ ï ʋ1, ʋ2é).  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʜʣʝʞʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧ. 33 ʇʨʘʚʠʣ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʧʦ ʧʝʨʝ-

ʚʦʟʢʘʤ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʧʘʩʩʘʞʠʨʦʚ
3
 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʙʷʟʘʥʥʦʩʪʴ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʘʩʩʘʞʠʨʘ ʧʣʘʪʥʳʤ ʩʝʨʚʠʩʥʳʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʟʜʘ. ʉʦʛʣʘʩʥʦ ʧ. 3 ʇʦʨʷʜʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʘʤ 

ʢʦʤʧʣʝʢʩʘ ʫʩʣʫʛ
4
 ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʞ/ʜ ʙʠʣʝʪʘ ʧʘʩʩʘʞʠʨ ʦʧʣʘʯʠʚʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦ-

ʝʟʜʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʚ ʚʘʛʦʥʘʭ ʧʦʚʳʰʝʥʥʦʡ ʢʦʤʬʦʨʪ-

ʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʠʪʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʝʜʤʝʪʦʚ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʥʠʢʫ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʟʤʝʱʝʥʘ ʧʦʣʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʟʜ 

(ʚʢʣʶʯʘʷ ʩʪʦʠʤʦʩʪʴ ʩʝʨʚʠʩʥʳʭ ʫʩʣʫʛ ʧʦ ʧʠʪʘʥʠʶ), ʢʦʪʦʨʘʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʥʝ ʦʙʣʘ-

ʛʘʝʪʩʷ ʅɼʌʃ
5
.  

7. ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝ ʫʨʝʛʫ-

ʣʠʨʦʚʘʥʦ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ï ʥʝʦʙʭʦʜʠʤʦ ʣʠ ʥʘʣʠʯʠʝ ʧʦʩʘʜʦʯʥʦʛʦ ʪʘʣʦʥʘ 

ʜʣʷ ʦʧʣʘʪʳ ʧʝʨʝʣʝʪʘ ʢʦʤʘʥʜʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ?  

ʆʬʠʮʠʘʣʴʥʳʝ ʦʨʛʘʥʳ, ʦʪʜʝʣʴʥʳʝ ʩʫʜʝʙʥʳʝ ʠʥʩʪʘʥʮʠʠ ʚʳʩʢʘʟʳʚʘʣʠ ʤʥʝʥʠʝ ʦ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʦʧʣʘʪʳ ʨʘʩʭʦʜʦʚ ʧʦ ʧʨʦʝʟʜʫ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʪʥʦ ʨʘʙʦʪʥʠʢʦʤ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦʩʘʜʦʯʥʳʡ ʪʘʣʦʥ
6
. ɸʥʘʣʦʛʠʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʠ 

ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [5, 6].  

ʀʟ ʧ. 12, 26 ʇʦʣʦʞʝʥʠʷ ˉ 749 ʬʘʢʪʠʯʝʩʢʠʝ ʨʘʩʭʦʜʳ ʧʦ ʧʨʦʝʟʜʫ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠ-

ʨʦʚʢʠ ʚʦʟʤʝʱʘʶʪʩʷ ʢʦʤʘʥʜʠʨʦʚʘʥʥʦʤʫ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʢʫʤʝʥʪʦʚ (ʙʠʣʝʪʦʚ), ʧʦʜʪʚʝʨ-

ʞʜʘʶʱʠʭ ʵʪʠ ʨʘʩʭʦʜʳ. ʇʨʠʢʘʟʘʤʠ ʄʠʥʪʨʘʥʩʘ ʦʪ 29.01.2008 ˉ 15, ʦʪ 08.11.2006 

ˉ134 ʫʪʚʝʨʞʜʝʥʳ ʬʦʨʤʳ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʙʠʣʝʪʘ ʠ ʙʘʛʘʞʥʦʡ ʢʚʠʪʘʥʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ 

ʠʤʝʝʪʩʷ ʢʘʢʠʭ-ʣʠʙʦ ʜʘʥʥʳʭ ʦ ʧʦʩʘʜʦʯʥʳʭ ʪʘʣʦʥʘʭ. ʊʘʢʞʝ ʥʝ ʠʤʝʝʪʩʷ ʧʨʘʚʠʣ ʦ ʪʦʤ, 

ʯʪʦ ʙʠʣʝʪʳ ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʩʘʜʦʯʥʦʛʦ ʪʘʣʦʥʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʘʜʦʯʥʦʛʦ ʪʘʣʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʚʦʟʤʝʱʝʥʠʷ 

ʨʘʩʭʦʜʦʚ ʨʘʙʦʪʥʠʢʫ ʟʘ ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʠʤ ʘʚʠʘʙʠʣʝʪ [7].  

 

                                                           
1 ʇʠʩʴʤʘ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ 25.10.2013 ̄  03-04-06/45215, ʦʪ 20.09.2013 ˉ 03-04-06/39125, 

ʦʪ 15.08.2013 ˉ 03-04-06/33238.  
2 ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʌɸʉ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʦʢʨʫʛʘ ʦʪ 25.04.2013 ˉ ɸ42-7726/2011 ʠ ʦʪ 

04.10.2006 ˉ ɸ56-29773/2005, ʌɸʉ ʄʦʩʢʦʚʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 10.02.2011 ˉ ʂɸ-ɸ40/18048-10 ʠ 

ʦʪ 14.09.2010 ˉ ʂɸ-ɸ40/10158-10. 
3 ʋʪʚʝʨʞʜʝʥʳ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 02.03.2005 ˉ 111.  
4 ʋʪʚʝʨʞʜʝʥ ʇʨʠʢʘʟʦʤ ʄʠʥʪʨʘʥʩʘ ʈʦʩʩʠʠ ʦʪ 09.07.2007 ˉ 89. 
5 ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʏʝʪʳʨʥʘʜʮʘʪʦʛʦ ʘʨʙʠʪʨʘʞʥʦʛʦ ʘʧʝʣʣʷʮʠʦʥʥʦʛʦ ʩʫʜʘ ʦʪ 01.08.2011 ʧʦ ʜʝʣʫ 

ˉ ɸ13-7622/2010, ʧʠʩʴʤʦ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʦʪ 16.10.2007 ˉ 03-04-07-02/51.  
6 ʉʤ., ʥʘʧʨʠʤʝʨ, ʧʠʩʴʤʘ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 11.03.2016 ˉ 18-4/ʆʆɻ-396 (ʧ. 5), ʦʪ 

08.10.2015 ˉ 18-04/ʆʆɻ-1670, ʧʦʩʪʘʥʦʚʣʝʥʠʷ ɸʉ ɺʉʆ ʦʪ 15.06.2017 ˉ ʌ02-1943/2017 ʧʦ ʜʝʣʫ 

ˉ ɸ33-19958/2011, ʦʪ 23.01.2015 ˉ ʌ02-6239/2014 ʧʦ ʜʝʣʫ ˉ ɸ78-3578/2010, ɸʉ ʇʆ ʦʪ 

13.10.2016 ˉ ʌ06-23432/2015 ʧʦ ʜʝʣʫ ˉ ɸ57-10281/2014, ɸʉ ʉʂʆ ʦʪ 13.05.2015 ˉ ʌ08-

2553/2015 ʧʦ ʜʝʣʫ ˉ ɸ63-839/2014, ʌɸʉ ʋʆ ʦʪ 25.10.2013 ˉ ʌ09-11046/13 ʧʦ ʜʝʣʫ ˉ ɸ47-

10866/2012, ɼʝʚʷʪʥʘʜʮʘʪʦʛʦ ɸɸʉ ʦʪ 05.06.2015 ʧʦ ʜʝʣʫ ˉ ɸ64-901/2013.  
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʣʠʯʠʝ ʧʦʩʘʜʦʯʥʦʛʦ ʪʘʣʦʥʘ ʜʣʷ ʮʝʣʝʡ ʚʦʟʤʝʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʨʘ-

ʙʦʪʥʠʢʫ ʧʦ ʧʨʦʝʟʜʫ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʘʚʠʘʙʠʣʝʪʦʤ, ʥʝ ʪʨʝ-

ʙʫʝʪʩʷ
1
, ʠ ʪʘʢʠʝ ʨʘʩʭʦʜʳ ʧʦ ʘʚʠʘʧʝʨʝʣʝʪʫ ʢ ʤʝʩʪʫ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʪʥʦ, ʧʦʜ-

ʪʚʝʨʞʜʝʥʥʳʝ ʘʚʠʘʙʠʣʝʪʘʤʠ, ʧʦʜʣʝʞʘʪ ʙʝʟʫʩʣʦʚʥʦʤʫ ʚʦʟʤʝʱʝʥʠʶ ʠ ʥʝ ʧʦʜʣʝʞʘʪ ʥʘ-

ʣʦʛʦʦʙʣʦʞʝʥʠʶ ʅɼʌʃ
2
. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʘʥʘʣʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢ-

ʪʦʚ, ʧʦʟʠʮʠʡ ʩʫʜʝʙʥʳʭ ʠʥʩʪʘʥʮʠʡ ʠ ʦʬʠʮʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʪʨʫʜʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʧʦ ʚʦʧʨʦʩʘʤ ʢʦʤʘʥʜʠʨʦʚʘʥʠʷ ʚʝʩʴʤʘ ʥʝʦʜʥʦʟʥʘʯʥʦ ʠ 

ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʚ ʪ.ʯ. ʠ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩ ʥʦʨʤʘʤʠ ʥʘʣʦʛʦʚʦ-

ʛʦ ʧʨʘʚʘ. ʂʘʢ ʦʪʤʝʯʘʣʘ ʅ.ɺ. ʍʘʣʜʝʝʚʘ, ʦʜʥʠʤ ʠʟ ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʭʨʘʥʠʪʴ 

ʥʝʦʙʭʦʜʠʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʝʜʠʥʩʪʚʘ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʫʥʠʬʠʢʘʮʠʷ ʧʨʘʚʦ-

ʚʳʭ ʥʦʨʤ. ʪ. ʝ. ʫʩʪʨʘʥʝʥʠʝ ʥʝʦʧʨʘʚʜʘʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʪʨʫʜʘ, ʚʳʨʘʚʥʠ-

ʚʘʥʠʝ ʧʨʘʚʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʙʦʣʝʝ ʣʴʛʦʪʥʦʡ ʦʩʥʦʚʝ ʙʝʟ ʩʥʠ-

ʞʝʥʠʷ ʧʨʘʚʦʚʳʭ ʛʘʨʘʥʪʠʡ, ʫʩʪʨʘʥʝʥʠʝ ʥʝʦʧʨʘʚʜʘʥʥʳʭ ʣʠʙʦ ʫʩʪʘʨʝʚʰʠʭ ʦʩʥʦʚʘʥʠʡ 

ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ [8]. 
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BUSINESS TRIP TRAVEL EXPENSES:  

LEGAL AND TAX ASPECT S OF PERSONAL  

INCOME TAXATION  

A.V. Telegus, M.V. Kruchinin 

Key words: business trip, travel expenses, personal income tax.  

 

Staff travel is one of the sides of the economic activity of any organization, including the one 

engaged in transportation. There are situations when clear legal regulation is not defined in 

normative acts, or there is a contradiction with the provisions of Chapter 23 of the Russian 

Federation Tax Code çPersonal Income Taxè, which may affect financial interests. The arti-

cle deals with some problems concerning travel expenses reimbursement, which law enforc-

ers face. 

                                                           
1 ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʌɸʉ ʄʆ ʦʪ 24.05.2013 ʧʦ ʜʝʣʫ ˉ ɸ41-24525/11, ʌɸʉ ɼɺʆ ʦʪ 27.12.2013 

ˉ ʌ03-6510/2013, ʉʝʜʴʤʦʛʦ ɸɸʉ ʦʪ 26.02.2014 ʧʦ ʜʝʣʫ ˉ ɸ45-16088/2013, ɼʚʝʥʘʜʮʘʪʦʛʦ ɸɸʉ 

ʦʪ 12.04.2013 ʧʦ ʜʝʣʫ ˉ ɸ06-6070/2011, ɸʧʝʣʣʷʮʠʦʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʝʚʦʛʦ 

ʩʫʜʘ ʦʪ 06.05.2013 ʧʦ ʜʝʣʫ ˉ 33-4078/2013.  
2 ʇʠʩʴʤʦ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʦʪ 06.03.2012 ˉ 03-04-06/3-57.  



ɸ.ɺ. ʊʝʣʝʛʫʩ, ʄ.ɺ. ʂʨʫʯʠʥʠʥ 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʧʨʠ ʢʦʤʘʥʜʠʨʦʚʘʥʠʠ ʩʦʪʨʫʜʥʠʢʦʚ: ʧʨʘʚʦʚʳʝ ʠ ʥʘʣʦʛʦʚʳʝ ʘʩʧʝʢʪʳ» 
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ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 24.04.2018 ʛ. 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʋɼʂ 656.62 

 
ɻ.ɺ. ɺʝʩʝʣʦʚ, ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʄ.ɺ. ʀʚʘʥʦʚ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɺ.ʀ. ʄʠʥʝʝʚ, ʜ.ʵ.ʥ., ʩʦʚʝʪʥʠʢ ʧʨʠ ʨʝʢʪʦʨʘʪʝ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʉ.ɻ. ʄʠʪʨʦʰʠʥ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʆɹʆʉʅʆɺɸʅʀɽ ʎɽʃɽʉʆʆɹʈɸɿʅʆʉʊʀ ɼʆʊʀʈʆɺɸʅʀʗ 

ɺʓʉʆʂʆʉʂʆʈʆʉʊʅʓʍ ɺʆɼʅʓʍ ʇɸʉʉɸɾʀʈʉʂʀʍ 

ʇɽʈɽɺʆɿʆʂ ɺ ʇʈʀɺʆʃɾʉʂʆʄ ʌɽɼɽʈɸʃʔʅʆʄ ʆʂʈʋɻɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʩʢʦʨʦʩʪʥʳʝ 

ʩʫʜʘ, ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ. ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʜʦʪʠʨʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʨʝʯʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟ-

ʚʠʪʠʷ ʣʶʙʦʡ ʩʪʨʘʥʳ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦ-

ʙʠʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʪʨʘʞʘʝʪ ʩʦʙʦʡ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ - ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. [1, 2] 

ɺʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʷʚʣʷʶʪʩʷ ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʠʥʜʠʢʘʪʦʨʦʤ 

ʜʦʩʪʫʧʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ, ʯʝʤ ʩʪʦʠʤʦʩʪʴ ʧʦʝʟʜʢʠ. [3, 4] ʇʦʵʪʦʤʫ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ɺʦʣ-

ʛʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʫʜʦʚ ʥʘ ʧʦʜʚʦʜʥʳʭ ʢʨʳʣʴʷʭ 

(ʉʇʂ) ʠ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ (ʉɺʇ), ʦʙʣʘʜʘʶʱʠʭ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʦʪ 60 ʜʦ 

120 ʢʤ/ʯʘʩ, ʧʘʩʩʘʞʠʨʳ ʩ ʚʦʜʦʠʟʤʝʱʘʶʱʠʭ ʩʫʜʦʚ ʤʝʩʪʥʳʭ ʣʠʥʠʡ (ʩʢʦʨʦʩʪʴ 16ï

18 ʢʤ/ʯʘʩ) ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʣʶʯʠʣʠʩʴ ʥʘ ʥʦʚʳʡ ʬʣʦʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʦʩʪ 

ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʟʜʘ ʧʦʯʪʠ ʚ 2,5 ʨʘʟʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʩʫʜʘ 

ʩʥʷʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʩ ʪʨʘʥʟʠʪʥʳʭ ʣʠʥʠʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 400 ʢʤ. 

ʂ ʥʘʯʘʣʫ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʨʝʯʥʳʭ ʩʫʜʘʭ ʧʝʨʝʚʦʟʠʣʦʩʴ ʧʦʯʪʠ 124 ʤʣʥ. 

ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʙʦʣʝʝ 25% ʷʚʣʷʣʠʩʴ ʧʘʩʩʘʞʠʨʘʤʠ ʉʇʂ ʠʣʠ ʉɺʇ. ʈʝʛʫʣʷʨʥʳʤ ʚʳʩʦ-

ʢʦʩʢʦʨʦʩʪʥʳʤ ʩʦʦʙʱʝʥʠʝʤ ʙʳʣʠ ʩʚʷʟʘʥʳ ʚʩʝ ʢʨʫʧʥʝʡʰʠʝ ʛʦʨʦʜʘ ʠ ʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ 

ʦʪ ʄʦʩʢʚʳ ʜʦ ɸʩʪʨʘʭʘʥʠ. 

ʉ ʧʝʨʝʩʪʨʦʡʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʩʪʨʘʥʝ ʢʘʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʞʠʪʝʣʝʡ ʧʨʠʨʝʯʥʳʭ ʛʦʨʦʜʦʚ ʠ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ɺʦʣʞʩʢʦ-

ʂʘʤʩʢʦʤ ʙʘʩʩʝʡʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦʩʴ ʠʟ-ʟʘ ʩʚʝʨʪʳʚʘʥʠʷ ʨʘʙʦʪʳ ʩʢʦʨʦʩʪʥʳʭ ʩʫ-

ʜʦʚ ʥʘ ʧʦʜʚʦʜʥʳʭ ʢʨʳʣʴʷʭ ʪʠʧʘ çʈʘʢʝʪʘè, çʄʝʪʝʦʨè, çɺʦʩʭʦʜè ʠ ʜʨ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʝʢʨʘʱʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʷʚʠʣʘʩʴ 

ʠʭ ʥʠʟʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʉʉʉʈ ʫʙʳʪʢʠ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʩ-

ʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʩʫʜʦʭʦʜʥʳʝ ʢʦʤʧʘʥʠʠ ʧʦʢʨʳʚʘʣʠ ʟʘ ʩʯʝʪ ʧʨʠʙʳʣʠ ʦʪ ʧʝʨʝʚʦʟʦʢ 

ʛʨʫʟʦʚ. ʆʜʥʘʢʦ ʜʨʦʙʣʝʥʠʝ ʢʨʫʧʥʳʭ ʧʘʨʦʭʦʜʩʪʚ ʥʘ ʤʥʦʞʝʩʪʚʦ ʥʝʟʘʚʠʩʠʤʳʭ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʥʦʚʳʝ ʚʣʘʜʝʣʴʮʳ ʩʢʦʨʦʩʪʥʦʛʦ ʬʣʦʪʘ ʚ ʦʪ-

ʩʫʪʩʪʚʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʨʳʪʠʷ ʫʙʳʪʢʦʚ ʦʪ ʧʝʨʝʚʦʟʦʢ ʥʘʩʝʣʝʥʠʷ ʩʪʘʣʠ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʣʠʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʢʦʨʦʩʪʥʳʭ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʩʪʫʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʪʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ 

ʠʣʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ: 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ, ʘʚʠʘʮʠʦʥʥʦʤ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʤ. ʇʨʠ ʵʪʦʤ ʩʘʤʳʡ ʵʢʦʥʦʤʠʯʥʳʡ ʚʠʜ 



ɻ.ɺ. ɺʝʩʝʣʦʚ, ʄ.ɺ. ʀʚʘʥʦʚ, ɺ.ʀ. ʄʠʥʝʝʚ, ʉ.ɻ. ʄʠʪʨʦʰʠʥ 

ʆʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʜʦʪʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʚʦʜʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ » 
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ʪʨʘʥʩʧʦʨʪʘ ï ʚʦʜʥʳʡ ʦʢʘʟʘʣʩʷ ʙʝʟ ʜʦʪʠʨʦʚʘʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʜʠʥʠʯʥʳʭ ʩʢʦʨʦʩʪ-

ʥʳʭ ʣʠʥʠʡ ʚ ʨʷʜʝ ʛʦʨʦʜʦʚ ʇʦʚʦʣʞʴʷ ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ ʩʚʷʟʘʥʳ ʩ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʝʤ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʪʨʘʥʩʧʦʨʪʘ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ 1 ʪʢʤ ʥʘ 

ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʥʘʟʝʤʥʦʤ, ʠ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ 

ʥʘ ʚʦʟʜʫʰʥʦʤ ʪʨʘʥʩʧʦʨʪʝ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ɺʠʜ ʪʨʘʥʩʧʦʨʪʘ ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʛ/ʪʢʤ 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ɿʘʨʫʙʝʞʥʳʝ 

ʅʘʟʝʤʥʳʡ 0,03 0,018 

ɺʦʜʥʳʡ 0,01 0,005 

ɺʦʟʜʫʰʥʳʡ 0,50 0,22 

 

ʂʨʦʤʝ ʪʦʛʦ, ʪʦʣʴʢʦ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʤʝʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʫʪʠ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠʨʝʯʥʳʭ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʤʘʨʰʨʫʪʳ ʉɺʇ ʘʤʬʠ-

ʙʠʡʥʦʛʦ ʪʠʧʘ. ʕʪʠ ʧʫʪʠ ʷʚʣʷʶʪʩʷ ʢʨʘʪʯʘʡʰʠʤʠ ʜʣʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʙʝʨʝʛʘʭ ʨʝʢ ʠ, ʦʩʦʙʝʥʥʦ, ʚʦʜʦʭʨʘʥʠʣʠʱ ɺʦʣʞʩʢʦ-

ʂʘʤʩʢʦʛʦ ʙʘʩʩʝʡʥʘ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʢʘʧʠ-

ʪʘʣʦʸʤʢʠʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʙʝʨʝʛʦʚ ʨʝʢ ʠ ʚʦ-

ʜʦʝʤʦʚ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ ʦʛʨʦʤʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʝʤʦʥʪ 

ʘʚʪʦʜʦʨʦʛ ʠ ʤʦʩʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ. 

ʈʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʨʝʤʦʥʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʜʦʨʦʛ, ʘ ʪʘʢʞʝ ʦʙʲ-

ʝʤʳ ʧʝʨʝʚʦʟʦʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2016 ʛʛ. ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. 

 

 

ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʠ ʨʘʩʭʦʜʦʚ  

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʨʝʤʦʥʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʦʨʦʛ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 1, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʝʤ ʨʘʩʭʦʜʦʚ ʥʘ ʨʝ-

ʤʦʥʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʦʨʦʛ ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʝʞʝʛʦʜʥʦʛʦ ʨʦʩʪʘ, ʧʨʠ ʵʪʦʤ 

ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ, ʥʘʯʠʥʘʷ ʩ 2012 ʛʦʜʘ, ʩʥʠʟʠʣʩʷ ʥʘ 704 ʤʣʥ. ʪʦʥʥ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

 

 121 

ʋʜʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʨʝʤʦʥʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ 

ʜʦʨʦʛ (ʨʠʩ. 2) ʠʤʝʶʪ ʥʝʛʘʪʠʚʥʫʶ ʪʝʥʜʝʥʮʠʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʝʞʝʛʦʜʥʦʛʦ ʨʦʩʪʘ. ɿʘ 

ʰʝʩʪʴ ʣʝʪ ʦʥʠ ʚʳʨʦʩʣʠ ʙʦʣʝʝ, ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ. ʆʙʱʠʝ ʨʘʩʭʦʜʳ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 

2016 ʛʦʜʳ ʥʘ ʨʝʤʦʥʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʜʦʨʦʛ ʩʦʩʪʘʚʠʣʠ ʩʚʳʰʝ ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ. 

 

 

ʈʠʩ. 2. ʋʜʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ  

ʥʘ ʨʝʤʦʥʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʜʦʨʦʛ 

ʇʘʩʩʘʞʠʨʦʦʙʦʨʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʫʚʝʣʠʯʠʣʩʷ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ 

ʚʩʝʛʦ ʥʘ 12,5%. 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʜʦʢʣʘʜʝ çʆ ʨʝʟʫʣʴʪʘʪʘʭ ʚ 

2014 ʛʦʜʫ ʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʈʌ ʥʘ 

2015ï2017 ʛʦʜʳè ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʫʩʣʫʛ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʜʦʩʪʠʞʝʥʠʝ ʜʘʥʥʦʡ ʮʝʣʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʩʪʨʘʥʝ ʝʜʠʥʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. [5, 6] 

ɺʳʰʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʥʘ ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʦʣʴʢʦ ʬʝʜʝʨʘʣʴʥʳʭ ʘʚʪʦʜʦʨʦʛ 

ʝʞʝʛʦʜʥʦ ʨʘʩʭʦʜʫʶʪʩʷ ʩʦʪʥʠ ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʞʝ ʘʚʪʦʜʦʨʦʛ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʩʝʛʦ 27548 ʢʤ. ʇʨʠʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʩ ʧʦʩʪʦʷʥʥʦʡ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʩʚʷʟʴʶ ʩ ʩʝʪʴʶ ʘʚʪʦʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩ ʪʚʝʨ-

ʜʳʤ ʧʦʢʨʳʪʠʝʤ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 142-232 ʩʝʣʴʩʢʠʭ ʧʫʥʢʪʘ ʚ ʛʦʜ, ʧʨʠ ʵʪʦʤ ʙʝʟ ʢʨʫʛʣʦ-

ʛʦʜʠʯʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʦʩʪʘʝʪʩʷ ʦʢʦʣʦ 40 ʪʳʩ. ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʝ ʘʚʪʦʜʦʨʦʞʥʦʡ ʩʝʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝ-

ʢʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʠ ʤʝʥʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʫʜʘʤʠ. [2] 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʚʠʜʳ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, 

ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʦʤ ʫʙʳʪʦʯʥʳ. ɻʦʩʫʜʘʨʩʪʚʘ ʜʦʪʠʨʫʶʪ ʪʘʢʠʝ ʧʝʨʝʚʦʟʢʠ, ʧʦ-

ʢʨʳʚʘʷ ʫʙʳʪʢʠ (ʨʠʩ. 3) 

 



ɻ.ɺ. ɺʝʩʝʣʦʚ, ʄ.ɺ. ʀʚʘʥʦʚ, ɺ.ʀ. ʄʠʥʝʝʚ, ʉ.ɻ. ʄʠʪʨʦʰʠʥ 
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ʈʠʩ. 3. ʉʫʙʩʠʜʠʨʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

(ʀʩʪʦʯʥʠʢ: ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ  

ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʦʥʦʧʦʣʠʡ ʅʀʋ ɺʐʕ) 

ɺ ʈʦʩʩʠʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ, ʘʚʠʘʮʠʦʥʥʦʛʦ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚʳʜʝʣʷʪʁʩ ̫ʦʛʨʦʤʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʦ ʜʘʥʥʳʤ ʄʠ-

ʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ, ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ 

2015 ʛʦʜʫ ʚʳʨʦʩʣʦ ʜʦ 25,9 ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ï ʜʦ 9,1 ʤʠʣʣʠʘʨʜʘ. 

ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ, ʧʝʨʝʚʝʟʝʥʥʦʛʦ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ, ʨʘʟʤʝʨ 

ʛʦʩʧʦʜʜʝʨʞʢʠ ʩʦʩʪʘʚʣʷʝʪ 400 ʨʫʙʣʝʡ; ʥʘ ʩʘʤʦʣʝʪʝ ï ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ. ɾʠʪʝʣʠ ʧʨʠ-

ʨʝʯʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʝ ʚʩʝʛʜʘ ʨʘʩʧʦʣʘʛʘʶʱʠʭ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʰʝ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʥʝ ʠʤʝʶʪ ʪʘʢʠʭ ʣʴʛʦʪ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

ʊʘʙʣʠʮʘ 2 

ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ  

ʚ ʈʦʩʩʠʠ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ 

ɺʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʇʘʩʩʘʞʠʨʦʦʙʦʨʦʪ, 

ʤʣʥ. ʧʢʤ 

ʆʙʲʝʤ ʧʝʨʝʚʦʟʦʢ, 

ʤʣʥ. ʯʝʣ. 

ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ 

ʧʝʨʝʚʦʟʦʢ, ʢʤ 

ɺʦʜʥʳʡ 522 12,6 41,1 

ɺʦʟʜʫʰʥʳʡ 241400 93,2 2590,1 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 128600 1068,3 120,4 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ 

(ʘʚʪʦʙʫʩʥʳʡ) 

117460 11177,2 10,5 

 

ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 

40 ʢʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʥʘʩʝʣʝʥʠʝ ʧʨʠʛʦʨʦʜʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʪʘʙʣ. 2), ʦʜʥʘʢʦ ʣʴʛʦʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʧʨʦʝʟʜʥʳʭ ʙʠʣʝʪʦʚ ʥʘ ʨʝʯʥʳʝ ʩʫʜʘ ʦʥʠ ʥʝ ʠʤʝʶʪ, ʧʨʠ ʵʪʦʤ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦ-

ʙʫʩʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʥʠʭ ʚʳʜʝʣʷʶʪʩʷ ʣʴʛʦʪʳ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩʦʟʜʘʝʪ ʟʘʚʝʜʦʤʦ 

ʥʝʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʩʪʘʚʷ-

ʱʠʭ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʚʦʜʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝ-

ʚʦʟʢʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʥʘ-

ʟʝʤʥʦʤ ʠ ʚʦʟʜʫʰʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫ-

ʱʝʛʦ ʩʧʨʦʩʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ [7], ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʧʝʨʝʚʦʟʦʢ ʩʢʦʨʦʩʪʥʳʤʠ ʩʫʜʘʤʠ ʩ ʮʝʣʴʶ ʚʦʟʚʨʘʱʝʥʠʷ ʥʘ 

ʨʝʢʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʪʦʛʦ, ʨʝʯʴ ʜʦʣʞʥʘ ʚʝʩʪʠʩʴ ʦ ʧʦʣʥʦʧʨʘʚʥʦʤ ʚʢʣʶʯʝʥʠʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘʨʷʜʫ ʩ 

ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʚ ʧʨʦʮʝʩʩʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʛʦʨʦ-

ʜʦʚ ʠ ʨʝʛʠʦʥʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʦʟʜʘʪʴ çʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩ-

ʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳè, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʩʰʠʨʷʶʱʠʝ ʛʝʦʛʨʘʬʠʶ ʧʝʨʝʚʦʟʦʢ, ʩ ʜʨʫʛʦʡ ï 

ʩʪʨʝʤʷʱʠʝʩʷ ʠʟʙʝʞʘʪʴ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʨʘʬʠʢʘ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʢʦʥʢʨʝʪʥʦʤ ʚʠʜʝ ʪʨʘʥʩʧʦʨʪʘ. [8, 9] ʇʨʠʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ɺʦʣʞʩʢʦ-ʂʘʤʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʨʝʛʠʦʥʦʚ ʠʤʝʝʪ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʨʘʟʤʝʨʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʩʬʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʘʟʤʝʨʦʚ ʜʦʪʘʮʠʡ, ʩʫʙʩʠʜʠʡ. 
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ɽ.ɺ. ɿʘʨʝʮʢʘʷ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʄɻɸɺʊè  

117105, ʛ. ʄʦʩʢʚʘ, ʫʣ. ʅʦʚʦʜʘʥʠʣʦʚʩʢʘʷ ʥʘʙʝʨʝʞʥʘʷ, 2 ʢ.1. 

ʉ.ɻ. ʄʠʪʨʦʰʠʥ, ʢ.ʪ.ʥ., ʥʘʯʘʣʴʥʠʢ ʋʅʀʀɼ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè  

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ʊʈɸʅʉʇʆʈʊʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʄʋʃʔʊʀʄʆɼɸʃʔʅʓɽ 

ʉʀʉʊɽʄʓ ʉ ʋʏɸʉʊʀɽʄ ɺʅʋʊʈɽʅʅɽɻʆ ɺʆɼʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊɸ ʂɸʂ ʆɼʅʆɻʆ ʀɿ ʂʃʖʏɽɺʓʍ 

ʀʅʊɽɻʈʀʈʋʖʑʀʍ ʕʃɽʄɽʅʊʆɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʚʳʩʦʢʦʪʘʨʠʬʠʮʠ-

ʨʦʚʘʥʥʳʝ ʛʨʫʟʳ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʠ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʡ ʵʬʬʝʢʪʳ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʤʫʣʴʪʠ-

ʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʳʩʦʢʦʪʘʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʨʫʟʦʚ ʩ ʫʯʘʩʪʠʝʤ ʚʥʫʪʨʝʥʥʝ-

ʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ɺɺʊ). ʇʨʠʚʦʜʠʪʩʷ ʤʝʪʦʜʠʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʩʩʯʠʪʘʪʴ ʧʘ-

ʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʨʘʥʩʧʦʨʪʥʳʡ ʠ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʡ ʵʬʬʝʢʪʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʯʘʩʪʠʷ ʢʣʶʯʝʚʳʭ ʠʥʪʝʛʨʠʨʫʶʱʠʭ ʟʚʝʥʴʝʚ ʚ ʧʘʨʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ (ʇʊʃʉ). 

ʇʝʨʩʧʝʢʪʠʚʳ ʫʯʘʩʪʠʷ ɺɺʊ ʚ ʧʝʨʝʚʦʟʢʘʭ  

ʚʳʩʦʢʦʪʘʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʨʫʟʦʚ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ɺɺʊ ʚ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʩʭʝʤʳ ʜʦʩʪʘʚʢʠ ʥʝ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ ʥʝʛʦ ʤʘʩʩʦʚʳʭ, ʥʦ ʠ 

ʚʳʩʦʢʦʪʘʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʨʫʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʸʪ ʧʝʨʝʢʣʶʯʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ ʩ 

ʥʘʟʝʤʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʚʢʣʶʯʝʥʠʷ ʨʝʯʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʨʘʥʩ-

ʧʦʨʪʥʳʝ ʤʘʨʰʨʫʪʳ. 

ʆʧʳʪ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʈʦʩʩʠʠ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʫʯʘʩʪʠʝ ɺɺʊ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʭʝʤʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ, 

ʩʦʢʨʘʱʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʛʨʫʟ-

ʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʦʭʨʘʥʝʥʠʶ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʠ ʛʘʨʤʦʥʠʯʥʦ-

ʤʫ ʨʘʟʚʠʪʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʮʝʣʦʤ [1].  

ʈʝʟʫʣʴʪʘʪʦʤ ʤʥʦʛʦʣʝʪʥʝʡ ʨʘʙʦʪʳ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪ-

ʨʘʩʣʠ, ʩʦʙʨʘʚʰʠʭ ʚʝʩʦʤʫʶ ʜʦʢʘʟʘʪʝʣʴʥʫʶ ʙʘʟʫ ʚ ʟʘʱʠʪʫ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʪʝʟʠʩʘ, 

ʩʪʘʣ ʢʦʤʧʣʝʢʩ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ɺɺʊ ʨʝʰʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ. ʈʷʜ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʘʣ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ çʇʣʘʪʦʥè 

ʠ ʧʨʠʥʷʪʠʝ ʟʘʢʦʥʦʚ ˉ305-ʌɿ ʦʪ 07.11.2011 (ʨʝʜ. ʦʪ 03.07.2016), ˉ164-ʌɿ ʦʪ 

29.10.1998 (ʨʝʜ. ʦʪ 16.10.2017), ˉ39-ʌɿ ʦʪ 25.02.1999 (ʨʝʜ. ʦʪ 26.07.2017), ʇʦʩʪʘʥʦʚ-

ʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 27 ʘʧʨʝʣʷ 2017 ʛ. ˉ 502, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʧʦʟʚʦʣʠʚʰʠʤʠ ʨʝʘʣʠʟʦʚʘʪʴ ʚʘʞʥʝʡʰʠʝ ʧʨʦʝʢʪʳ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ 

ʨʘʟʚʠʪʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [2ï7]. 

ɸʢʪʠʚʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʨʝʯʥʳʭ ʩʫʜʦʚ ʧʦʟʚʦʣʠʣʘ ʚʝʨʥʫʪʴ ʥʘ ʨʝʢʫ ʥʝʢʦ-

ʪʦʨʫʶ ʯʘʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ ʥʝʸ ʤʘʩʩʦʚʳʭ ʛʨʫʟʦʚ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ 

ʜʦʣʶ ɺɺʊ ʩʝʛʦʜʥʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʦʛʨʫʟʢʠ ʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ 

ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʝʝ 1,5%. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʛʨʫʟʦʚ, ʦʪʧʨʘʚʣʝʥʥʳʭ ʚ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ 

ʢʦʥʪʝʡʥʝʨʘʭ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʦʪʧʨʘʚʣʝʥʥʳʭ ʛʨʫʟʦʚ ʚ ʩʪʨʘʥʝ 

ʩʦʩʪʘʚʣʷʝʪ 0,2 %. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʜʦʣʷ ʨʝʯʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʛʨʫ-

ʟʦʦʙʦʨʦʪʝ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʘʝʪ 10% (ʥʘʧʨʠʤʝʨ, ʚ ɻʝʨʤʘʥʠʠ ï 

11%, ʅʠʜʝʨʣʘʥʜʘʭ ï 34%, ʌʨʘʥʮʠʠ ï 10%). ʧʨʠ ʫʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʟʘ ʩʯʸʪ 

ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ [8].  

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʯʘʤ, ʦʙʦʟʥʘʯʝʥʥʳʤ ʚ ʜʦʨʦʞʥʳʭ ʢʘʨʪʘʭ ʨʘʟ-

ʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʛʦʨʘʟʜʦ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ 

ɺɺʊ ʚ ʧʝʨʝʚʦʟʢʘʭ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʛʨʫʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʪʨʘʥʟʠʪʥʳʭ ʤʘʨʰʨʫʪʘʭ 

ʠ ʤʘʨʰʨʫʪʘʭ, ʪʷʛʦʪʝʶʱʠʭ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʨʠʜʦʨʘʤ (ʩʤ. ʨʠʩ. 1). 

 

ʉʦʟʜʘʥʠʝ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʠ ɹʘʛʘʝʚʩʢʦʛʦ ʥʠʟʢʦ-

ʥʘʧʦʨʥʳʭ ʛʠʜʨʦʫʟʣʦʚ 

 

ʎʝʣʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʠ ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ɺɺʇ 

 

ɺʦʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʟʘʪʨʘʪ ʥʘ ʫʧʣʘʪʫ ʧʨʦʮʝʥʪʦʚ 

ʧʦ ʢʨʝʜʠʪʘʤ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʫʜʦʚ, ʘ ʪʘʢʞʝ 

ʥʘ ʫʧʣʘʪʫ ʣʠʟʠʥʛʦʚʳʭ ʧʣʘʪʝʞʝʡ 

 

ɺʦʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʳʭ 

ʩʫʜʦʚ ʚʟʘʤʝʥ ʩʫʜʦʚ, ʩʜʘʥʥʳʭ ʥʘ ʫʪʠʣʠʟʘʮʠʶ 

 

ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ɺɺʊ ʚ ʢʦʥʪʝʡʥʝʨʥʦʤ ʧʦʪʦʢʝ ʤʝʞʜʫ ʤʦʨʩʢʠʤʠ  

ʧʦʨʪʘʤʠ ɹʘʣʪʠʡʩʢʦʛʦ ʠ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ  

ʠ ʨʝʛʠʦʥʘʤʠ ɽɻʉ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ ʜʦ 9%.  

ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʝʨʝʚʦʟʦʢ ʢʦʥʪʝʡʥʝʨʦʚ  

ʚ ʦʙʱʝʤ ʦʙʲʸʤʝ ʧʝʨʝʚʦʟʦʢ ɺɺʊ 6,3%.  

ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʛʨʫʟʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʛʨʫʟʦʚʦʡ ʙʘʟʳ  

ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦ 27% 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʛʨʫʟʦʧʦʪʦʢʦʚ ʩ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʦʙʲʝʤʝ 8,7 ʤʣʥ. ʪʦʥʥ,  

ʘ ʩ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ï 14 ʤʣʥ. ʪʦʥʥ.  

ʈʦʩʪ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ɺɺʊ ʥʘ 36,1% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2018 ʛʦʜʫ 

ʈʦʩʪ ʛʨʫʟʦʦʙʦʨʦʪʘ ɺɺʊ ʥʘ 40,1% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2018 ʛʦʜʫ 
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ʈʠʩ. 1. ʅʝʢʦʪʦʨʳʝ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ɺɺʊ [1,9,10] 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʚʳʩʦʢʦʪʘʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʨʫʟʦʚ ʠ ʛʨʫʟʦʚ 

ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʚ ʦʙʲʸʤʝ ʨʝʯʥʳʭ ʧʝʨʝʚʦʟʦʢ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʛʘʨʤʦ-

ʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʥʜʝʥʮʠʷʤʠ ʤʠ-

ʨʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʳʥʢʘ. 

ʋʩʪʦʡʯʠʚʳʤʠ ʞʝ ʪʝʥʜʝʥʮʠʷʤʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚʦ ʚʩʸʤ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʨʘʟ-

ʚʠʪʠʝ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʠ ʢʦʥʪʨʝʡ-

ʣʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʜʦʩʪʦʠʥʩʪʚ ʢʘʞʜʦʛʦ ʚʠʜʘ 

ʪʨʘʥʩʧʦʨʪʘ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʨʘʥʝʥʠʶ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʢʠ ʠ ʫʤʥʦ-

ʞʠʪʴ ʜʦʩʪʦʠʥʩʪʚʘ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. 



ʅ.ɸ. ɾʘʚʦʨʦʥʢʦʚ, ɽ.ɺ. ɿʘʨʝʮʢʘʷ, ʉ.ɻ. ʄʠʪʨʦʰʠʥ 

ʊʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʫʯʘʩʪʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ » 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʤʝʰʘʥʥʘʷ (ʤʫʣʴʪʠ-

ʤʦʜʘʣʴʥʘʷ) ʧʝʨʝʚʦʟʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʛʨʫʟʘ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʥʘʯʘʣʴʥʦʤ ʠ ʢʦʥʝʯʥʦʤ ʵʪʘʧʘʭ ï ʘʚʪʦ-

ʤʦʙʠʣʴʥʳʤ ʠʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʘʚʢʫ ʦʪ ʜʚʝʨʠ ʦʪ-

ʧʨʘʚʠʪʝʣʷ ʜʦ ʜʚʝʨʠ ʧʦʣʫʯʘʪʝʣʷ, ʘ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʤ, ʥʘʠʙʦʣʝʝ ʧʨʦʪʷʞʸʥʥʦʤ ʫʯʘʩʪʢʝ, 

ï ʚʦʜʥʳʤ, ʩʥʠʞʘʷ ʟʘ ʩʯʸʪ ʵʪʦʛʦ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ. 

ʀʥʪʝʨʤʦʜʘʣʴʥʘʷ ʩʭʝʤʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʝʨʝʚʦʟʢʫ ʪʦʚʘʨʘ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʚ ʫʥʠʬʠʮʠʨʦʚʘʥ-

ʥʦʡ ʛʨʫʟʦʚʦʡ ʝʜʠʥʠʮʝ (ʋɻɽ), ʥʘʧʨʠʤʝʨ, ʚ ʢʦʥʪʝʡʥʝʨʝ ʠʣʠ ʘʚʪʦʪʨʝʡʣʝʨʝ. ʅʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ (ʧʣʝʯʝ) ʫʯʘʩʪʚʫʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʘ ʜʘʣʝʝ ʚ ʜʦʩʪʘʚʢʝ 

ʛʨʫʟʦʚʦʡ ʝʜʠʥʠʮʳ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʨʠʮʝʧʘ ʠʣʠ ʧʦʣʫʧʨʠʮʝʧʘ (ʩ ʪʷʛʘʯʦʤ ʠʣʠ ʙʝʟ ʥʝ-

ʛʦ) ʠʣʠ ʩʲʸʤʥʦʛʦ ʢʫʟʦʚʘ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʵʪʘʧʝ (ʧʣʝʯʝ) ʫʯʘʩʪʚʫʝʪ ʜʨʫʛʦʡ ʚʠʜ 

ʪʨʘʥʩʧʦʨʪʘ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ, ʨʝʯʥʦʡ ʠʣʠ ʤʦʨʩʢʦʡ). 

ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʠ ʚʨʝʤʷ ʥʘ ʧʦʛʨʫʟʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʦʧʝ-

ʨʘʮʠʠ, ʫʧʨʦʩʪʠʪʴ ʧʝʨʝʚʦʟʢʫ ʚ ʯʘʩʪʠ ʦʬʦʨʤʣʝʥʠʷ, ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʫʟʦ-

ʧʦʜʲʸʤʥʦʩʪʴ ʠ ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʢʨʘʪʠʪʴ ʠʭ ʧʨʦʩʪʦʠ, ʧʦʚʳ-

ʩʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ 

ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ, ʧʨʝʜʲʷʚʣʷʶʱʠʭ ʩʝʛʦʜʥʷ ʢ ʧʝʨʝʚʦʟʢʝ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʦʙʲʸʤʫ ʦʪʧʨʘʚʢʠ, ʧʦʥʷʪʥʫʶ ʠ ʧʨʦʩʪʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ 

ʩʭʝʤʫ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ. 

ʅʘ ʨʝʢʝ ʠʥʪʝʨʤʦʜʘʣʴʥʳʝ ʩʭʝʤʳ ʜʦʩʪʘʚʢʠ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚʦ ʤʥʦʞʝʩʪʚʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʩʚʦʸ ʚʨʝʤʷ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʠ ʢʦʥʪʨʝʡʣʝʨʥʳʭ ʣʠʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ ʩʘʤʦʭʦʜʥʳʭ ʩʫʜʦʚ, ʪʘʢ ʠ ʙʘʨʞʝ-ʙʫʢʩʠʨʥʳʭ ʩʦʩʪʘʚʦʚ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʟʘʛʨʫʟʢʦʡ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ. ʊʘʢʞʝ ʧʨʦʨʘʙʘʪʳʚʘʣʠʩʴ ʚʘʨʠʘʥʪʳ ʩ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʟʘʛʨʫʟʢʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʨʝʜʩʪʚʦʤ ʙʘʨʞ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʤʠ ʘʧ-

ʧʘʨʝʣʷʤʠ ʠ ʩʫʜʦʚ ʥʘʢʘʪʥʦʛʦ ʪʠʧʘ (ʨʦ-ʨʦ) ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ.  

ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʨʝʘʣʠʟʫʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʦ ʨʘʩʩʪʦʷʥʠʶ ʤʘʨʰʨʫʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʧʨʘʚ ʠ ʚ ʤʝʩʪʘʭ ʩ ʦʪʩʫʪʩʪʚʫʶʱʠʤʠ ʘʣʴʪʝʨ-

ʥʘʪʠʚʘʤʠ. ɺ ʜʨʫʛʠʭ ʞʝ ʩʣʫʯʘʷʭ ʛʨʫʟʦʚʣʘʜʝʣʴʮʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ-ʟʘ ʫʩʪʦʷʚʰʝʛʦʩʷ ʩʪʝ-

ʨʝʦʪʠʧʘ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʥʠʟʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʢʦ-

ʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʫʨʦʚʥʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʩʝʨʚʠʩʘ, ʧʨʝʜʧʦʯʠʪʘʶʪ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ 

ʜʦʩʪʘʚʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʤʥʝʥʠʷʤ, 

ʩʧʦʩʦʙʥʦʛʦ ʠʟʤʝʥʠʪʴ ʩʠʪʫʘʮʠʶ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʂɹ çɺʳʤʧʝʣè ʠ ʫʯʸʥʳʤʠ ɺɻʋɺʊ ʠ 

ʄɻɸɺʊ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʙʦʣʴʰʝʛʨʫʟʥʦʛʦ ʩʢʦʨʦʩʪʥʦʛʦ ʩʫʜʥʘ ʪʠʧʘ çʊʨʘʥʟʠʪè. 

ʕʪʦ ʩʫʜʥʦ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʛʨʫʟʦʦʙʨʘʙʦʪʢʦʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʘʚ-

ʪʦʧʦʝʟʜʦʚ, ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʣʶʙʳʭ ʚʠʜʦʚ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ 

ʧʫʪʷʤ, ʘ ʪʘʢʞʝ ʧʨʠʙʨʝʞʥʳʤ ʤʦʨʩʢʠʤ ʫʯʘʩʪʢʘʤ. ʇʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʮʝʧ-

ʮʠʶ ʜʚʫʭʧʘʣʫʙʥʦʛʦ ʩʢʦʨʦʩʪʥʦʛʦ ʧʘʨʦʤʘ-ʢʘʪʘʤʘʨʘʥʘ, ʚʤʝʩʪʠʤʦʩʪʴʶ ʜʦ 120 ʘʚʪʦʧʦʝʟ-

ʜʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ ʪʘʢʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʩʩʘʞʠʨʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦʡ 

ʩʪʝʧʝʥʴʶ ʢʦʤʬʦʨʪʘ (ʩʤ. ʨʠʩ. 2). 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʈʠʩ. 2. ʉʫʜʥʦ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʛʨʫʟʦʦʙʨʘʙʦʪʢʦʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ  

ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʘʚʪʦʧʦʝʟʜʦʚ, ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʣʶʙʳʭ ʚʠʜʦʚ  

ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʧʫʪʷʤ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʘʢʠʭ ʩʫʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʥʘ 

ʧʨʠʤʝʨʝ çʍʦʣʜʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ çʃʦʛʦʧʨʦʤè ʜʣʷ ʜʝʡʩʪʚʫʶʱʠʭ ʛʨʫʟʦʚʳʭ ʤʘʨʰʨʫ-

ʪʦʚ. ʇʨʦʨʘʙʘʪʳʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʛʦʪʦʚʳʭ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩʦʚʤʝ-

ʩʪʥʦ ʩ ʘʚʪʦʚʦʟʘʤʠ ʥʘ ʤʘʨʰʨʫʪʘʭ, ʩʦʝʜʠʥʷʶʱʠʭ ʢʨʫʧʥʝʡʰʠʝ ʘʚʪʦʟʘʚʦʜʳ ʠ ʜʠʣʝʨʩʢʠʝ 

ʮʝʥʪʨʳ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʝʨʝʚʦʟʢʘ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ, 

ʩʣʝʜʫʶʱʠʭ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʨʠʜʦʨʝ çʉʝʚʝʨïʖʛè.  

ɺʩʝ ʨʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʳʭ ʧʘʨʦ-

ʤʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʚʦʜʥʳʭ ʧʫʪʝʡ, ʠʜʫʱʠʭ ʧʘʨʘʣʣʝʣʴʥʦ ʧʝʨʝʛʨʫʞʝʥʥʳʤ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʤ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʧʘʨʦʤʥʳʭ ʨʦʣʢʝʨʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʟʘ ʩʯʸʪ ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ ʠ 

ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʧʝʨʝʛʨʫʟʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʦʨʪʦʚʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʇʨʠ ʧʨʘʢʪʠʢʦʚʘʚʰʠʭʩʷ ʨʘʥʝʝ ʪʝʭʥʦʣʦʛʠʷʭ ʧʝʨʝʚʦʟʢʠ ʛʝʥʝʨʘʣʴʥʳʭ 

ʛʨʫʟʦʚ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʙʳʣ ʦʙʲʸʤ ʪʨʶʤʦʚ, ʘ ʧʨʠ ʥʘʢʘʪʥʦʡ ʩʠʩʪʝʤʝ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ 

ʚʳʩʪʫʧʘʝʪ ʧʣʦʱʘʜʴ ʧʘʣʫʙ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʘʨʢʦʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦ-

ʙʠʣʝʡ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʸʩʘʭ ʠʣʠ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʧʦʣʫʧʨʠʮʝʧʘʭ.  

ʇʨʦʠʟʦʰʝʜʰʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʛʝʦʛʨʘʬʠʠ ʠ ʭʘʨʘʢʪʝʨʘ ʛʨʫʟʦʧʦʪʦʢʦʚ 

ʧʦʩʪʘʚʠʣʠ ʧʦʜ ʩʦʤʥʝʥʠʝ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʸʤʘ ʛʦʪʦʚʳʭ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠ-

ʣʝʡ ʠʣʠ ʜʨʫʛʦʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʛʦʜʥʷ 

ʢʦʥʩʦʣʠʜʘʮʠʷ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ʠ ʛʨʫʟʦʚ ʚ ʋɻɽ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʜʦʚʦʡ ʧʘʨʪʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʢʨʫʧʥʳʭ ʵʢʩʧʝʜʠʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʠ ʬʦʨʤʠʨʫʶʪ ʩʭʝʤʫ ʜʦʩʪʘʚʢʠ, ʧʨʝʜʲʷʚʣʷʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚ-

ʥʶ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʝʡ ʧʝʨʝʚʦʟʯʠʢʦʚ.  

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʥʘ ɺɺʊ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩʢʦʨʦʩʪʥʳʭ ʧʘ-

ʨʦʤʦʚ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʠʙʦʣʝʝ ʟʘʛʨʫʞʝʥʥʳʤ ʘʚʪʦʪʨʘʩʩʘʤ ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʘʶʱʝʡ ʧʦ ʨʘʩ-

ʧʠʩʘʥʠʶ ʣʠʥʠʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʨʪʘʤʠ ʟʘʭʦʜʘ, ʘʥʘʣʦʛʠʯʥʦ ʤʦʨʩʢʦʤʫ ʣʠʥʝʡʥʦʤʫ ʩʦ-

ʦʙʱʝʥʠʶ.  



ʅ.ɸ. ɾʘʚʦʨʦʥʢʦʚ, ɽ.ɺ. ɿʘʨʝʮʢʘʷ, ʉ.ɻ. ʄʠʪʨʦʰʠʥ 

ʊʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʫʯʘʩʪʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ » 
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ʊʘʢʘʷ ʣʠʥʠʷ ʧʦʟʚʦʣʠʪ ʚʩʪʨʦʠʪʴʩʷ ʚ ʜʝʡʩʪʚʫʶʱʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʭʝʤʳ, ʩʦʟʜʘʚ ʤʘʨʰʨʫʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʚ ʋɻɽ ʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠ ʧʦ ʚʦʜʥʦʤʫ 

ʜʫʙʣʸʨʫ ʩ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤʠ ʩʨʦʢʘʤʠ ʠ ʩʪʦʠʤʦʩʪʴʶ ʜʦʩʪʘʚʢʠ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʡ ʫʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʥʦ 

ʠ ʧʨʝʚʨʘʪʠʪ ʨʝʯʥʫʶ ʩʫʜʦʭʦʜʥʫʶ ʢʦʤʧʘʥʠʶ ʚ ʦʧʝʨʘʪʦʨʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʧʝʨʝʚʦʟʢʠ, 

ʩʜʝʣʘʚ ʝʛʦ ʢʣʶʯʝʚʳʤ ʠʥʪʝʛʨʠʨʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʧʘʨʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ (ʇʊʃʉ). ʂʨʦʤʝ ʪʦʛʦ, ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʩʠʩʪʝʤʫ ʚʦʢʨʫʛ ʝʸ ʢʣʶʯʝʚʦʛʦ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʚʦʟʢʠ, ʵʣʝʤʝʥʪʘ ʧʦʤʠʤʦ ʩʦʢʨʘʱʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚ-

ʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʝʸ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʡ 

(ʩʠʥʝʨʛʠʯʝʩʢʠʡ) ʵʬʬʝʢʪ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʙʫʜʝʪ ʩʦʢʨʘʱʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʣʦʛʠʶ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʘ ʩʯʸʪ ʧʝʨʝ-

ʚʦʟʢʠ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʦ ʚʦʜʥʳʤ ʜʫʙʣʸʨʘʤ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʢʠ ʚʳʩʦʢʦʪʘʨʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʛʨʫʟʦʚ ʩ ʫʯʘʩʪʠʝʤ ɺɺʊ ʪʨʝʙʫʝʪ ʜʦʨʘʙʦʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʇʊʃʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜ-

ʭʦʜʘ ʩ ʫʯʸʪʦʤ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʭ ʵʬʬʝʢʪʦʚ.  

ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʇʊʃʉ 

ʇʘʨʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʘʷ ʛʨʫʟʦʧʘʩʩʘʞʠʨʩʢʘʷ ʩʢʦʨʦʩʪʥʘʷ ʣʠʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʜʩʠʩʪʝʤ (ʘʚʪʦʤʦʙʠʣʴʥʦʡ, ʚʦʜ-

ʥʦʡ ʠ ʙʝʨʝʛʦʚʦʡ). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʩʠʩʪʝʤʳ ʩʦʩʪʦʷʪ ʠʟ ʵʣʝʤʝʥʪʦʚ: ʩʫʜʦʚ-ʧʘʨʦʤʦʚ, 

ʛʨʫʟʦʚʳʭ ʘʚʪʦʧʦʝʟʜʦʚ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʝʨʤʠʥʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʠʯʘʣʴʥʳʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʪ.ʜ.  

ʆʩʥʦʚʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 

1. ʉʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʘʷ ʩʨʦʯʥʳʝ ʛʨʫʟʦʧʘʩʩʘʞʠʨʩʢʠʝ ʣʠʥʠʠ 

(ʉʂ); 

2. ɸʚʪʦʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʚʳʩʪʫʧʘʶʱʝʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʦʧʝʨʘʪʦʨʦʤ ʠʣʠ 

ʵʢʩʧʝʜʠʪʦʨʦʤ, ʬʦʨʤʠʨʫʶʱʝʝ ʛʨʫʟʦʧʦʪʦʢʠ ʠʟ ʋɻɽ (ɸʂ); 

3. ɻʨʫʟʦʚʣʘʜʝʣʴʮʳ ï ʢʦʤʧʘʥʠʠ, ʚʳʩʪʫʧʘʶʱʠʝ ʟʘʢʘʟʯʠʢʘʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ 

(ɻ); 

4. ʌʝʜʝʨʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʭʦʜʠʪ ʤʘʨʰʨʫʪ ʇʊʃʉ (ʌʈʄʆ). 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʠʩʪʝʤʫ ʚʭʦʜʷʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʘʧʨʷʤʫʶ ʥʝ ʫʯʘʩʪ-

ʚʫʶʱʠʝ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʦʮʝʩʩʝ, ʥʦ ʩʦʜʝʡʩʪʚʫʶʱʠʝ ʩʦʟʜʘʥʠʶ ʩʢʦʨʦʩʪʥʦʛʦ ʩʦʦʙʱʝ-

ʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʵʬ-

ʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʣʠʥʠʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ.  

ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʩʫʙʲʝʢʪʦʚ, ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʦʡ ʇʊʃʉ ʢʘʢ 

ʦʙʲʝʢʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ (ʊʕʉ), ʪʘʢ ʠ ʚʥʝʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʵʬʬʝʢʪʘ ʩʠʩʪʝʤʳ (ɺʊʕʉ). 

ʇʦʜ ʊʕʉ ʨʘʙʦʪʳ ʇʊʃʉ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʠʟʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʩʨʦʢ ʠ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʳʤ (ʤʦʥʦʤʦ-

ʜʘʣʴʥʳʤ) ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʩʦʦʙʱʝʥʠʝʤ. ʇʨʦʙʣʝʤʘʪʠʯʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭ ʨʘʟ-

ʥʦʨʘʟʤʝʨʥʳʭ ʢʨʠʪʝʨʠʝʚ ʤʦʞʥʦ ʧʨʝʦʜʦʣʝʪʴ ʧʫʪʝʤ ʧʨʠʚʝʜʝʥʠʷ ʢʨʠʪʝʨʠʷ ʚʨʝʤʝʥʠ ʢ 

ʩʪʦʠʤʦʩʪʥʦʤʫ ʚʳʨʘʞʝʥʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʰʪʨʘʬ ʟʘ ʟʘʜʝʨʞʢʫ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʘʚʪʦʧʦʝʟʜʦʤ ʧʦ i-ʤʫ ʤʘʨʰʨʫʪʫ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʇʊʃʉ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʊʕʉ ʚ ʨʫʙʣʷʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩ-

ʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ: 

ʊʕʉ=æ ʊ+æt * R ʰʪʨ., (1) 

ʛʜʝ æ ʊ ï ʠʟʤʝʥʝʥʠʝ ʪʘʨʠʬʘ, ʨʫʙ.; 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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æt ï ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ, ʨʫʙ.; 

R ʰʪʨ. ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ, 0,09.  

 

æ ʊ=Tɸʂi ï Tʉʂiv, (2) 

æt = tɸʂi  ï tʉʂiv, (3) 

ʛʜʝ Tɸʂi, Tʉʂiv ï ʪʘʨʠʬʳ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʚ ʦʙʲʸʤʝ ʦʜʥʦʛʦ ʘʚʪʦʧʦʝʟʜʘ ʧʦ i -ʤʫ ʤʘʨʰʨʫʪʫ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʠ v -ʤ ʩʫʜʥʦʤ ʇʊʃʉ, ʨʫʙ.  

tɸʂiv, tʉʂiv ï ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʚ ʦʙʲʸʤʝ ʦʜʥʦʛʦ ʘʚʪʦʧʦʝʟʜʘ ʧʦ i-ʤʫ ʤʘʨʰʨʫʪʫ ʘʚʪʦ-

ʪʨʘʥʩʧʦʨʪʦʤ ʠ v -ʤ ʩʫʜʥʦʤ ʇʊʃʉ, ʩʫʪ. 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʛʦʜʳ ʦʪ ʚʚʦʜʘ ʥʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠ 

ʨʘʟʚʠʪʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʥʠʡ ʥʝ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʝʸ ʫʯʘʩʪʥʠ-

ʢʦʚ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʚʝʣʠʯʠʥʘ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʭ ʵʬʬʝʢ-

ʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʫʯʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʫʣʫʯʰʝʥʠʷ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʨʘʟʚʠʪʠʷ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʦʞʠʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨ., ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʪʨʘʥʩʧʦʨʪʥʳʡ ʵʬ-

ʬʝʢʪ [11].  

ɺʝʣʠʯʠʥʘ ɺʊʕʉ ʚ ʨʫʙʣʷʭ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ: 

ɺʊʕʉiv= ʕ ʠʟ.ʜʦʨ.iv +ʕ ʵʢʦʣʦʛ.ʫʱ.iv +ʕ ʜʦʧ.ʨʘʙ+ʕ ʨʘʟʚ.ʪʝʨʨ. iv , (4) 

ʛʜʝ  ʕ ʠʟ.ʜʦʨ.iv ï ʩʫʤʤʘ ʩʦʢʨʘʱʝʥʠʷ ʠʟʥʦʩʘ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʠʟ-ʟʘ ʩʥʷʪʠʷ ʘʚʪʦʧʦʝʟʜʦʚ 

ʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ v-ʪʳʤ ʪʠʧʦʤ ʩʫʜʥʘ ʧʦ i -ʤʫ ʤʘʨʰʨʫʪʫ, ʨʫʙ.; 

ʕ ɻʢʦʣʦʛ.ʫʱ.iv ï ʩʦʢʨʘʱʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʩʥʷʪʠʷ ʩ ʜʦʨʦʛ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘ-

ʙʦʪʝ v-ʤʫ ʪʠʧʫ ʩʫʜʥʘ ʨʘʙʦʪʘʶʱʝʤʫ ʥʘ i -ʤ ʤʘʨʰʨʫʪʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʨʫʙ.; 

ʕ ʜʦʧ.ʨʘʙiv ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʙʶʜʞʝʪʳ ʥʘʣʦʛʦʚ ʩ ʬʦʥʜʘ 

ʦʧʣʘʪʳ ʪʨʫʜʘ ʟʘ ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʨʫʙ.; 

ʕ ʨʘʟʚ.ʪʝʨʨ. iv ï ʤʠʥʠʤʘʣʴʥʳʡ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʡ ʵʬʬʝʢʪ, ʧʦʣʫʯʘʝʤʳʡ ʧʨʠʣʝʛʘʶʱʠʤʠ ʪʝʨ-

ʨʠʪʦʨʠʷʤʠ ʟʘ ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʠ ʨʘʙʦʪʳ ʇʃʉ ʥʘ i -ʤ ʤʘʨʰʨʫʪʝ, ʨʫʙ.  

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ɺʊʕʉ: 

ʕ ʠʟ.ʜʦʨ.iv = ʎʜʦʨ*ʈ/100,   (5) 

ʛʜʝ ʎʜʦʨ ï ʩʪʦʠʤʦʩʪʴ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ, ʨʫʙ.; 

ʈ ï ʠʟʥʦʩ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ ʩ ʫʯʸʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʤʤ; 

ʈ =100*h/H,%,  (6) 

ʛʜʝ h ï ʠʟʥʦʩ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ ʩ ʫʯʸʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, %; 

H ï ʥʦʨʤʘʪʠʚʥʘʷ ʪʦʣʱʠʥʘ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ, ʤʤ; 

h= a+b*Niv, (7) 

ʛʜʝ a,b ï ʵʤʧʠʨʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʟʥʦʩʘ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ; 

Niv  ï ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʛʦʜ (ʟʘ ʥʘʚʠʛʘʮʠʶ, ʩʥʷʪʳʭ ʩ ʜʦʨʦʛ, ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʨʘʙʦʪʝ v-ʤʫ ʪʠʧʫ ʩʫʜʥʘ ʨʘʙʦʪʘʶʱʝʤʫ ʥʘ i -ʤ ʤʘʨʰʨʫʪʝ); 

ʕ ɻʢʦʣʦʛ.ʫʱ.iv = ʋɸʢivïʋʉʂiv, (8) 

ʛʜʝ ʋɸʂiv,ʋʉʢiv ï ʫʱʝʨʙ ʦʪ ʚʳʙʨʦʩʦʚ CO2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʨʘʙʦʪʳ v-ʪʦʛʦ ʪʠʧʘ ʩʫʜʥʘ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ i -ʤ ʤʘʨʰʨʫʪʝ, ʨʫʙ.; 

ʋɸʂiv =  , (9) 

ʋʉʂiv = , (10) 



ʅ.ɸ. ɾʘʚʦʨʦʥʢʦʚ, ɽ.ɺ. ɿʘʨʝʮʢʘʷ, ʉ.ɻ. ʄʠʪʨʦʰʠʥ 

ʊʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʫʯʘʩʪʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ » 
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=q*N*t*0,9*  , (11) 

ɻʜʝ  ï ʤʘʩʩʘ ʚʳʙʨʦʩʦʚ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʪ/ʯʘʩ; 

q ï ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʚ ʜʚʠʛʘʪʝʣʝ, ʛ/ʢɺʪ*ʯ; 

N ï ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʢɺʪ; 

t ï ʚʨʝʤʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʯ; 

0,9 ï 90% ʚʳʙʨʦʩʦʚ  ʚ ʵʢʚʠʚʘʣʝʥʪʝ ʦʪ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʪʦʧʣʠʚʘ; 

10
ï6

 ï ʧʝʨʝʚʦʜʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟ ʛʨʘʤʤ ʚ ʪʦʥʥʳ; 

k  ɻï ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʬʣʷʮʠʠ; 

Nʪ ï ʥʦʨʤʘʪʠʚ ʧʣʘʪʳ ʟʘ ʚʳʙʨʦʩʳ ʉʆ2; ʜʣʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 21 ʨʫʙ./ʪ; 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʚʝʜʸʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʕ ɻʢʦʣʦʛ.ʫʱ.iv ʜʘʣʝʢʦ ʥʝ ʚ ʧʦʣ-

ʥʦʡ ʤʝʨʝ ʦʪʨʘʞʘʝʪ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʫʯʠʪʳʚʘʷ ʪʦʣʴʢʦ ʬʘʢʪʦʨ ʚʳʙʨʦʩʘ 

CO2. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ ʨʘʩʯʸʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ (ʧʦ ʥʝʢʦʪʦʨʳʤ 

ʦʮʝʥʢʘʤ ʦʥ ʜʦʭʦʜʠʪ ʜʦ 1,5ï2% ɺɺʇ) ʠ ʛʣʘʚʥʦʝ, ʤʝʭʘʥʠʟʤʘ ʝʛʦ ʚʟʳʩʢʘʥʠʷ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʚ ʩʝʛʦʜʥʷʰʥʠʭ ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʷʶʱʠʤ. 

ʕ ʜʦʧ.ʨʘʙiv = ʀʉʂʩʥ ,  (12) 

ʛʜʝ ʀʉʂʩʥ iv ï ʥʘʣʦʛʠ ʩ ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʵʢʠʧʘʞʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ v-ʦʤ ʪʠʧʝ ʩʫʜʥʘ  

i-ʛʦ ʤʘʨʰʨʫʪʘ;  

ʕ ʨʘʟʚ.ʪʝʨʨ. iv=ʊʕʉ*K,  (13) 

ʛʜʝ ʕ ʨʘʟʚ.ʪʝʨʨ. iv ï ʤʠʥʠʤʘʣʴʥʳʡ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʡ ʵʬʬʝʢʪ, ʧʦʣʫʯʘʝʤʳʡ ʧʨʠʣʝʛʘʶʱʠʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʟʘ ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʠ ʨʘʙʦʪʳ ʇʃʉ ʥʘ i -ʤ ʤʘʨʰʨʫʪʝ, ʨʫʙ.; 

K ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʤʠʥʠʤʘʣʴʥʳʡ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʡ ʵʬʬʝʢʪ, K=4. 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʇʊʃʉ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝ-

ʣʸʥʥʳʭ ʫʩʣʦʚʠʡ (ʦʛʨʘʥʠʯʝʥʠʡ), ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

1. ʇʦʣʫʯʝʥʠʝ ʢʘʞʜʳʤ ʫʯʘʩʪʥʠʢʦʤ ʇʊʃʉ ʜʦʭʦʜʘ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʧʦʢʨʳʪʠʷ ʠʟ-

ʜʝʨʞʝʢ (ʚʢʣʶʯʘʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ) ʠ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. 

ɼʉʂiv Óʀʉʂiv (1+R),   (14) 

ɼɸʂiv Óʀɸʂiv (1+R),  (15) 

ʛʜʝ ɼʉʂiv ï ʜʦʭʦʜ ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ ʦʪ ʨʘʙʦʪʳ v-ʛʦ ʪʠʧʘ ʩʫʜʥʘ ʥʘ i -ʡ ʣʠʥʠʠ;  

ʀʉʂiv, ʀɸʂiv ï ʠʟʜʝʨʞʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ (ʚʢʣʶʯʘʷ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʠ ʚʳʧʣʘʪʫ ʢʨʝʜʠʪʘ) ʧʨʠ ʨʘʙʦʪʝ v -ʛʦ ʪʠʧʘ ʩʫʜʥʘ ʥʘ i -ʡ ʣʠʥʠʠ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʢʦʤʧʘʥʠʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʤʘʨʰʨʫʪ v-ʛʦ ʪʠʧʘ ʩʫʜʥʘ ʥʘ i -ʡ ʣʠʥʠʠ, ʨʫʙ ;  

R ï ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ ʦʪ ʨʘʙʦʪʳ v-ʪʦʛʦ 

ʪʠʧʘ ʩʫʜʥʘ ʥʘ i -ʡ ʣʠʥʠʠ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʢʦʤʧʘʥʠʠ ʦʪ ʨʘʙʦʪʳ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ 

ʤʘʨʰʨʫʪ v-ʛʦ ʪʠʧʘ ʩʫʜʥʘ ʥʘ i -ʡ ʣʠʥʠʠ, ʨʫʙ. 

 

2. ʀʟʜʝʨʞʢʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʢʦʤʧʘʥʠʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʤʘʨʰʨʫʪ ʩʨʦʯʥʦʡ ʣʠʥʠʠ 

ʥʝ ʧʨʝʚʳʰʘʶʪ ʠʣʠ ʨʘʚʥʦʟʥʘʯʥʳ ʠʟʜʝʨʞʢʘʤ ʥʘ ʪʘʢʦʤ ʞʝ ʤʘʨʰʨʫʪʝ ʙʝʟ ʫʯʘʩʪʠʷ ʚ 

ʇʊʃʉ. 

ʀ
ʧʪʣʩ
ɸʂiv Ò ʀ 

ʙʝʟʧʪʣʩ
ɸʂiv ,  (16) 

ʛʜʝ ʀ
ʧʪʣʩ
ɸʂiv , ʀ 

ʙʝʟʧʪʣʩ
ɸʂiv ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʜʝʨʞʢʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʢʦʤʧʘʥʠʠ ʧʨʠ ʨʘ-

ʙʦʪʝ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʤʘʨʰʨʫʪ v-ʛʦ ʪʠʧʘ ʩʫʜʥʘ ʥʘ i -ʡ ʣʠʥʠʠ ʠ ʦʪ ʨʘʙʦʪʳ ʙʝʟ ʫʯʘ-

ʩʪʠʷ ʚ ʇʊʃʉ, ʨʫʙ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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3. ʊʨʘʥʩʧʦʨʪʥʳʡ ʵʬʬʝʢʪ ʩʠʩʪʝʤʳ (ʊʕʉ), ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʩʦʢʨʘʱʝʥʠʠ ʠʟʜʝʨʞʝʢ 

ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ ʩ ʫʯʸʪʦʤ ʚʨʝʤʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ 

ʊʕʉ iv Ÿmax, (17) 

ʀ
ʧʪʣʩ
ɻiv Ò ʀ 

ʙʝʟʧʪʣʩ
ɻiv,   (18) 

ʛʜʝ ʀ
ʧʪʣʩ
ɻiv , ʀ 

ʙʝʟʧʪʣʩ
ɻiv ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʜʝʨʞʢʠ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 

ʛʨʫʟʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʤʘʨʰʨʫʪ ʘʚʪʦʧʦʝʟʜʘ v-ʛʦ ʪʠʧʘ ʩʫʜʥʘ ʥʘ i -ʡ ʣʠʥʠʠ ʠ ʙʝʟ ʫʯʘ-

ʩʪʠʷ ʚ ʇʊʃʉ ʥʘ ʘʥʘʣʦʛʠʯʥʦʤ ʤʘʨʰʨʫʪʝ, ʨʫʙ. 

 

4. ɼʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ (ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʤʫʥʠʮʠʧʘʣʴʥʦ-

ʛʦ) ʨʘʩʭʦʜʳ ʥʘ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʫʜʦʚ (ʂʢʨʝʜ), ʥʝʜʦʧʦʣʫʯʝʥʠʝ ʚʳʧʣʘʪ 

ʧʦ ʩʠʩʪʝʤʝ çʇʣʘʪʦʥè (ʀʧʣiv) ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʩʫʤʤʫ ʩʦʢʨʘʱʝʥʠʷ ʠʟʥʦʩʘ ʜʦʨʦʞ-

ʥʦʛʦ ʧʦʣʦʪʥʘ (ʕʠʟ.ʜʦʨ.iv), ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ (ʕʵʢʦʣʦʛ.ʫʱ.iv), ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʡ 

ʥʘʣʦʛʦʚ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ (ʕ ʜʦʧ.ʨʘʙ) ʠ ʜʨʫʛʠʭ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʭ ʵʬʬʝʢ-

ʪʦʚ (ʕ ʨʘʟʚ.ʪʝʨʨ. iv). 

ʀ ʌʈʄʆiv Ò ɺʊʕʉiv,  (19) 

ʛʜʝ ʀ ʌʈʄʆiv ï ʨʘʩʭʦʜʳ ʠ ʥʝʜʦʧʦʣʫʯʝʥʠʝ ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʶʜʞʝʪʦʤ ʠʟ-ʟʘ 

ʩʦʟʜʘʥʠʷ ʠ ʨʘʙʦʪʳ ʇʊʃʉ, ʨʫʙ.; 

ɺʊʕʉiv  ï ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʡ ʵʬʬʝʢʪ ʦʪ ʨʘʙʦʪʳ ʇʊʃʉ, ʨʫʙ. 

ʀ ʌʈʄʆiv = ʂ ʢʨʝʜ *ӏ+ ʀʧʣiv,   (20) 

ʛʜʝ ʂ ʢʨʝʜ *ӏ ï ʚʦʟʚʨʘʪ ӏ ʩʪʦʠʤʦʩʪʠ ʢʨʝʜʠʪʘ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʬʣʦʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʌɿ ˉ , ʨʫʙ.; 

ʀʧʣiv ï ʧʣʘʪʝʞʠ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ ʟʘ ʫʱʝʨʙ ʜʦʨʦʞʥʦʤʫ ʧʦʢʨʳʪʠʶ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʚʟʠʤʘʝʤʳʝ ʧʦ ʩʠʩʪʝʤʝ çʇʣʘʪʦʥè, ʨʫʙ. [2,7] 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʨʘʙʦʪʳ ʇʊʃʉ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʚ ʨʘʤʢʘʭ ʜʘʥ-

ʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: 

ɼʉʂiv Ó ʀʉʂiv (1+R) 

ɼɸʂiv Ó ʀɸʂiv (1+R) 

ʀ
ʧʪʣʩ
ɻiv Ò ʀ 

ʙʝʟʧʪʣʩ
ɻiv 

ʀ
ʧʪʣʩ
ɸʂiv Ò ʀ 

ʙʝʟʧʪʣʩ
ɸʂiv  

ʀ ʌʈʄʆiv Ò ɺʊʕʉiv 

ʘ ʬʫʥʢʮʠʝʡ ʮʝʣʠ: ʊʕʉ iv Ÿmax 

 

ʂʘʢ ʚʠʜʥʦ, ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʦʤʠʤʦ ʦʮʝʥʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʦʚ, ʧʦʣʫʯʘʝ-

ʤʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ 

ʦʪʚʦʜʠʪʩʷ ʛʦʩʫʜʘʨʩʪʚʫ, ʚʳʩʪʫʧʘʶʱʝʤʫ ʯʝʪʚʸʨʪʳʤ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʠ 

ʦʩʥʦʚʥʳʤ ʚʳʛʦʜʦʧʨʠʦʙʨʝʪʘʪʝʣʝʤ ʝʸ ʚʥʝʪʨʘʥʩʧʦʨʪʥʳʭ ʵʬʬʝʢʪʦʚ. ʊʘʢ ʢʘʢ ʨʝʰʝʥʠʝ 

ʚʦʧʨʦʩʦʚ ʩʥʠʞʝʥʠʷ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʣʦʛʠʶ, ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʧʪʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʦʭʨʘʥʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦ-

ʣʦʪʥʘ ʠ, ʥʘʢʦʥʝʮ, ʩʥʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʮʝʥʝ ʪʦʚʘʨʘ ʷʚʣʷʶʪʩʷ ʚʘʞ-

ʥʝʡʰʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʧʨʦʝʢʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʠʭ ʨʝʰʝʥʠʶ, 

ʜʦʣʞʝʥ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʥʘ ʩʪʳʢʝ ʠʥʪʝʨʝʩʦʚ ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʤʦʜʝʣʴ ʦʪʨʘʞʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʷ ʩʦʧʦʩʪʘʚʠʪʴ 

ʫʨʦʚʝʥʴ ʧʨʠʪʦʢʘ ʠ ʦʪʪʦʢʘ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʠ ʨʘʙʦʪʦʡ 



ʅ.ɸ. ɾʘʚʦʨʦʥʢʦʚ, ɽ.ɺ. ɿʘʨʝʮʢʘʷ, ʉ.ɻ. ʄʠʪʨʦʰʠʥ 

ʊʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʫʯʘʩʪʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ » 
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ʇʊʃʉ. ʇʨʝʚʳʰʝʥʠʝ ʧʦʣʫʯʘʝʤʳʭ ʵʬʬʝʢʪʦʚ ʥʘʜ ʨʘʩʭʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʫʙʝʜʠʪʝʣʴʥʳʤ 

ʜʦʚʦʜʦʤ ʚ ʧʦʣʴʟʫ ʘʢʪʠʚʥʦʛʦ ʩʦʜʝʡʩʪʚʠʷ ʝʸ ʩʦʟʜʘʥʠʷ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʨʳʥʦʯʥʳʤ ʧʨʠʥʮʠʧʘʤ, ʪʘʢ ʢʘʢ ʨʠʩʢʠ ʠ ʠʟʜʝʨʞʢʠ 

ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʘʨʦʤʥʳʭ ʣʠʥʠʡ ʚʦʟʣʘʛʘʶʪʩʷ ʥʘ ʯʘʩʪʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ. ʅʦ ʨʫʢʦʚʦʜʩʪʚʦ ʦʪʨʘʩʣʠ, ʠʤʝʷ ʠʥʩʪ-

ʨʫʤʝʥʪʳ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʧʘʨʠʪʝʪʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʳʥʢʘ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʟʘʜʝʢʣʘʨʠʨʦʚʘʥʥʳʤʠ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ ʦʪʨʘʩʣʠ, ʜʦʣʞʥʦ ʠʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ.  
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The article deals with the technical and technological approach to the organization of mul-

timodal transportation of high-value cargoes with the participation of inland water transport 

(IWT). A methodology is given that allows to calculate the parameters determining the 

transport and non-transport effects as a result of participation of key integrating links in the 

ferry transport logistics system (FTLS). 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 22.03.2018 ʛ. 
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ʇ.ɺ. ɿʘʜʨʦʚʩʢʠʡ, ʜʠʨʝʢʪʦʨ ʇʝʨʤʩʢʦʛʦ ʬ-ʣʘ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʆ.ʅ. ʌʨʦʣʦʚʘ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ʄɽʊʆɼʆʃʆɻʀʏɽʉʂʀʁ ɸʉʇɽʂʊ ɸʅɸʃʀɿɸ  

ʊɽʅɼɽʅʎʀʁ ʈɸɿɺʀʊʀʗ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

ʈɽɻʀʆʅɸ (ʅɸ ʇʈʀʄɽʈɽ ʇɽʈʄʉʂʆɻʆ ʂʈɸʗ) 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʦʣʦʛʠʷ ʘʥʘʣʠʟʘ ʪʝʥʜʝʥʮʠʡ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ ʨʝʛʠʦʥʘ, 

ʧʨʦʛʥʦʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʟʚʠʚʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʘʥʘʣʠʟʘ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ, ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʧʨʦʛʥʦʟʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʬʫʥʢʮʠʷʤ ʪʨʝʥʜʦʚ ʠ ʚʳʙʦʨ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘ-

ʯʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. ʇʨʠʚʦʜʠʪʩʷ ʚʳʚʦʜ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩ-

ʧʦʨʪʘ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʤʧʣʝʢʩʝ. 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʙʲʝʜʠʥʷʶʪ ʚʩʝ ʨʝʛʠʦʥʳ 

ʩʪʨʘʥʳ: ʤʘʩʰʪʘʙ ʪʝʨʨʠʪʦʨʠʡ, ʦʩʦʙʝʥʥʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʪʨʫʢʪʫʨʘ ʨʝʘʣʴ-

ʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʚʘʞʥʦʡ ʨʦʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢ-

ʩʘ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ ʠ ʝʝ ʨʝʛʠʦʥʦʚ ʚ ʯʘʩʪʥʦʩʪʠ. ɻʦʩʫʜʘʨʩʪʚʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʟʘ-

ʥʠʤʘʶʪ ʘʢʪʠʚʥʫʶ ʧʦʟʠʮʠʶ ʚ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʧʨʠʥʷʪʳ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʪʨʘʥʩʧʦʨʪʘ 

(ʧʨʦʛʨʘʤʤʳ, ʩʪʨʘʪʝʛʠʠ ʠ ʪ.ʧ.). ʈʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʥʜʝʥʮʠʡ ʥʘ ʧʝʨ-

ʩʧʝʢʪʠʚʫ. ʀʤʝʥʥʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʘʥʘʣʠʟʘ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ. 

ʈʷʜ ʘʚʪʦʨʦʚ ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦʩʚʷʱʝʥʥʳʭ ʘʥʘʣʠʟʫ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʝ ʘʥʘʣʠʟʫ ʨʷʜʦʚ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʝ-

ʚʦʟʦʢ ʛʨʫʟʦʚ ʠ ʛʨʫʟʦʦʙʦʨʦʪʫ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ [11]. ɼʘʣʝʝ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ, ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦʙ ʠʟʤʝʥʝʥʠʠ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʚʦ ʚʨʝʤʝʥʠ, ʧʨʠʤʝʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝ-

ʣʠʯʠʥʳ ʜʠʥʘʤʠʢʠ. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʨʦʚʦʜʷʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʛʠʦʥʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʨʷʜʳ ʜʠʥʘʤʠʢʠ 

ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʙʘʟʝ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ [2, 4]. ɺʳʚʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʠʟʘ, ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʩʨʘʚʥʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʈʦʩ-

ʩʠʠ ʠ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ ʚ ʮʝʣʦʤ ʠ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ ʚ ʦʙʦʟʥʘʯʝʥʥʳʡ 

ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ, ʧʨʠʤʝʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʜʠʥʘʤʠʢʠ.  



ʇ.ɺ. ɿʘʜʨʦʚʩʢʠʡ, ʆ.ʅ. ʌʨʦʣʦʚʘ 
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ɻʦʚʦʨʷ ʦ ʟʘʨʫʙʝʞʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʘʥʘʣʠʟʫ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚʘʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʥʘʣʠʪʠʢʘʤʠ KPMG ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠ-

ʟʘ ʚ ʆʙʟʦʨʘʭ ʈʦʩʩʠʡʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʘ ʚ 2016 ʛʦʜʫ ʠ ʚ 2017 ʛʦʜʫ [7, 8]. ɺ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʟʦʨʘʭ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʷ ʤʝʪʦʜʠʢʘ 

ʘʥʘʣʠʟʘ, ʛʜʝ ʟʘ ʦʩʥʦʚʫ ʧʨʠʥʷʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʛʨʘʬʠʢʘʭ ʚ ʘʙʩʦʣʶʪʥʳʭ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥʘʭ ʜʠʥʘʤʠʢʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʚʦʜʦʚ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ çʆʙʟʦʨʝ ʈʦʩʩʠʡʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʝʢʪʦʨʘ ʚ 2016 ʛʦʜʫè ʚ ʨʘʟʜʝʣʝ çɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪè [8, ʩ. 8ï11] ʩʨʘʟʫ ʚʳ-

ʜʝʣʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʷʜʳ ʧʦ ʦʙʲʝʤʫ ʧʝʨʝʚʦʟʦʢ ʪʨʝʭ ʚʠʜʦʚ ʛʨʫʟʦʚ (ʥʝʬʪʴ ʠ ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʳ, ʫʛʦʣʴ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʛʨʫʟʳ), ʪʘʢʞʝ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʝʜʝʥʳ ʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʨʷʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʙʳʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ ʚ ʈʦʩʩʠʠ (ʩʪʨʫʢʪʫʨʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʙʳʪʠʷ) ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʟʘ ʧʝʨʠʦʜ 2010ï2016 ʛʛ. ʠ 

ʧʨʦʛʥʦʟ ʜʦ 2024 ʛ. ɺʳʚʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦ ʜʠʥʘʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʜʪʚʝʨʞʜʝʥʳ ʦʧʠʩʘʥʠʝʤ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʠʟʤʝ-

ʥʝʥʠʶ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ . 

ʇʨʦʜʦʣʞʘʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʨʫʙʝʞʥʳʝ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜʦʣʦʛʠʶ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʫʶ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʩʙʦʨʥʠʢʝ çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʦʪʯʝʪʝ ʦ ʤʦʥʠʪʦʨʠʥʛʝ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ 2015 ʛ. ʝʚʨʦʧʝʡʩʢʦʡ ʉʪʨʘʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè, ʨʘʟʜʝʣ 

çʉʪʘʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪè [14, ʩ. 237ï239]. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʪʝʥ-

ʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɽʉ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʚ ʘʥʘʣʠʟʝ ʦʪʜʘʝʪʩʷ ʜʠ-

ʥʘʤʠʯʝʩʢʠʤ ʨʷʜʘʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ, ʧʦʢʘʟʳʚʘʶʱʠʤ ʦʪʥʦʰʝʥʠʝ ʛʨʫʟʦʦʙʦʨʦʪʘ 

ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ ʢ ʩʫʤʤʘʨʥʦʤʫ ʟʥʘʯʝʥʠʶ ʛʨʫʟʦʦʙʦʨʦʪʘ ʚ ʢʘʞʜʦʤ ʛʦʜʫ ʟʘ 

ʧʝʨʠʦʜ 2000-2013 ʛʛ. ʊʘʢʞʝ ʧʦ ʘʥʘʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʛʨʫ-

ʟʦʦʙʦʨʦʪʘ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ ʢ ʛʨʫʟʦʦʙʦʨʦʪʫ ʚ ʮʝʣʦʤ ʧʦ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ɽʚ-

ʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ. 

ɸʚʪʦʨʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʚ ʩʚʦʠʭ ʧʨʝʜʳʜʫʱʠʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʝʤʘʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʪʝʥʜʝʥʮʠʡ ʨʳʥʢʘ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘʯʝʥʠʡ ʨʷʜʦʚ ʜʠʥʘʤʠʢʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʠ ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ 

ʨʝʛʠʦʥʫ (ʇʝʨʤʩʢʠʡ ʢʨʘʡ) [5, 12]. ʇʨʦʛʥʦʟʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʚʳʙʠʨʘʣʠʩʴ ʩ ʫʯʝ-

ʪʦʤ ʚʘʨʠʘʥʪʦʚ/ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʛʦ ʨʝʛʠʦʥʘ, ʜʘʥʥʳʝ ʠ ʩʮʝʥʘʨʠʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʉʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʌ ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ  

ʈʘʟʚʠʚʘʷ ʤʝʪʦʜʦʣʦʛʠʶ ʘʥʘʣʠʟʘ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝ-

ʛʠʦʥʘ, ʘʚʪʦʨʳ ʚ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʵʢʩʪʨʘʧʦʣʷʮʠʠ 

ʪʨʝʥʜʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʪʨʝʥʜʦʚʳʝ ʤʦʜʝʣʠ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ. ʊʨʝʥʜʦʚʘʷ ʤʦʜʝʣʴ ï 

ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʠʟʤʝʥʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʠʣʠ ʘʥʘʣʠʟʠ-

ʨʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʦʣʴʢʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʠʤʝʶʱʘʷ ʚʠʜ y = f(t). 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʇʝʨʤʴʩʪʘʪ (ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʇʝʨʤʩʢʦʤʫ ʢʨʘʶ) [9, 10]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ 

ʧʝʨʝʚʦʟʢʘʤ ʛʨʫʟʦʚ ʟʘ ʧʝʨʠʦʜ 2010ï2016 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1, ʚ ʪʘʙʣʠʮʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʛʨʫʟʦʦʙʦʨʦʪʫ ʟʘ ʧʝʨʠʦʜ 2012ï2016 ʛʛ. ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʭ ʬʫʥʢʮʠʡ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, ʪʘʙʣʠʮʝ 2 ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʧʷʪʴ ʬʫʥʢʮʠʡ (ʫʨʘʚʥʝʥʠʡ) ʪʨʝʥʜʦʚ: ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ, ʣʠʥʝʡʥʘʷ, ʣʦʛʘʨʠʬʤʠʯʝ-

ʩʢʘʷ, ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ, ʩʪʝʧʝʥʥʘʷ. ɺʨʝʤʝʥʥʦʡ ʨʷʜ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʪʨʝʥʜʦʚ 

ʧʦʢʘʟʘʪʝʣʷ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1.  
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ʊʘʙʣʠʮʘ 1  

ʇʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ (ʪʳʩ. ʪ.)  

  2010 2011 2012 2013 2014 2015 2016 

ʊʨʘʥʩʧʦʨʪ ï ʚʩʝʛʦ  72811 66906 58989 59030 57635 53576 53525 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 1) 40828 40117 38871 38976 42173 41174 41855 

ʘʚʪʦʤʦʙʠʣʴʥʳʡ 2) 25659 22767 16013 16159 11376 9579 9728 

ʚʥʫʪʨʝʥʥʠʡ  

ʚʦʜʥʳʡ  

6324 4023 4105 3895 4085 2822 1942 

1) ʇʦ ʜʘʥʥʳʤ ʆɸʆ çʈɾɼè 

2) ʇʦ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ (ʢʨʦʤʝ ʤʠʢʨʦʧʨʝʜʧʨʠʷʪʠʡ) ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʛʨʫʟʦʚʳʤʠ ʘʚʪʦʧʝʨʝʚʦʟʢʘʤʠ. 

ʊʘʙʣʠʮʘ 2 

ɻʨʫʟʦʦʙʦʨʦʪ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ (ʤʣʥ. ʪ-ʢʤ)  

  2012 2013 2014 2015 2016 

ʊʨʘʥʩʧʦʨʪ ï ʚʩʝʛʦ 1) 46709 45086 49941 51201 51867 

ʘʚʪʦʤʦʙʠʣʴʥʳʡ 2) 1765 1467 1631 1715 1668 

ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ 3) 1151 972 744 430 138 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 43793 42647 47566 49056 50061 

1) ʉ ʫʯʸʪʦʤ ʛʨʫʟʦʦʙʦʨʦʪʘ ʆɸʆ çʈɾɼè. 

2) ʇʦ ʧʦʣʥʦʤʫ ʢʨʫʛʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʧʨʝʜʧʨʠʷʪʠʡ (ʢʨʦʤʝ ʤʠʢʨʦʧʨʝʜʧʨʠʷʪʠʡ) ʩ ʫʯʸ-

ʪʦʤ ʦʮʝʥʢʠ ʦʙʲʸʤʦʚ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ (ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ), 

3) ʇʦ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʠʤʝʶʱʠʤ ʣʠʮʝʥʟʠʶ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ. 

 

 

ʈʠʩ. 1. ɺʨʝʤʝʥʥʦʡ ʨʷʜ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʪʨʝʥʜʦʚ ʧʦʢʘʟʘʪʝʣʷ  

ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ  

ɺʨʝʤʝʥʥʦʡ ʨʷʜ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʪʨʝʥʜʦʚ: ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ, ʣʠʥʝʡʥʘʷ, 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ, ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ, ʩʪʝʧʝʥʥʘʷ, ʧʦʢʘʟʘʪʝʣʷ ʛʨʫʟʦʦʙʦʨʦʪʘ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2.  

 



ʇ.ɺ. ɿʘʜʨʦʚʩʢʠʡ, ʆ.ʅ. ʌʨʦʣʦʚʘ 
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ɼʘʣʝʝ ʧʦ ʘʥʘʣʦʛʠʠ ï ʧʷʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ (ʫʨʘʚʥʝʥʠʡ) ʪʨʝʥʜʦʚ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʠ ʛʨʫʟʦʦʙʦʨʦʪʫ ʧʦ 

ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʠ ʚʥʫʪʨʝʥʥʝʤʫ ʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʦʙʲʝʤʫ ʧʝʨʝʚʦʟʦʢ ʟʘ ʧʝʨʠʦʜ t = 7 (2010ï2016 ʛʛ.) ʧʦʟʚʦʣʷ-

ʶʪ ʧʦʩʪʨʦʠʪʴ ʪʨʝʥʜʦʚʫʶ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 2020 ʛ. ʧʦ ʢʘʞ-

ʜʦʤʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʛʨʫʟʦʦʙʦʨʦʪʫ ʟʘ ʧʝʨʠʦʜ t =5 (2012ï

2016 ʛʛ.), ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʪʨʝʥʜʦʚʫʶ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʘ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʥʘ 2020 ʛ. ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʦ-

ʛʥʦʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3 

ʠ ʪʘʙʣʠʮʝ 4. 

 

 

ʈʠʩ. 2. ɺʨʝʤʝʥʥʦʡ ʨʷʜ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʪʨʝʥʜʦʚ ʧʦʢʘʟʘʪʝʣʷ  

ʛʨʫʟʦʦʙʦʨʦʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ  

ʇʨʦʛʥʦʟ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨ-

ʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʥʘ 2020 ʛ. ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʝʣʠʯʠʥʘ ʩʣʫʯʘʡʥʘʷ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʢʦʪʦʨʦʡ ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

 , (1) 

ʛʜʝ t mini j ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ; 

t maxi j ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ; 

t ʥʚ i j ï ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ; 

 

ɹʘʟʠʨʫʷʩʴ ʥʘ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʪʦʭʘʩʪʠʯʝʩʢʦʤʫ ʠ ʩʝʪʝʚʦʤʫ ʧʣʘʥʠ-

ʨʦʚʘʥʠʶ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʘʤ ʧʘʨʘʤʝʪʨʦʚ ʟʘʢʦʥʘ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʨʘʤʝʪʨʦʚ ʚʨʝʤʝʥʠ 

[3, ʩ. 15ï20, 6, ʩ. 77ï79], ï ʘʚʪʦʨʘʤʠ, ʚ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʠʪʴ ʚ 

ʬʦʨʤʫʣʝ 1 ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ï t ʥʚ i j ʥʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʚʘʨʠʘʪʠʚʥʦʤ ʨʷʜʫ ï ijt . ɿʘʤʝʥʘ 

ʦʙʦʩʥʦʚʘʥʘ ʪʝʤ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ïijt  ʧʦʟʚʦʣʷʝʪ 



ʇ.ɺ. ɿʘʜʨʦʚʩʢʠʡ, ʆ.ʅ. ʌʨʦʣʦʚʘ 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʘʥʘʣʠʟʘ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ » 
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ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʧʨʠ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʝʩʣʠ ʚʘʨʠʘʪʠʚʥʳʡ 

ʨʷʜ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ ʧʨʦʛʥʦʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨ-

ʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʥʘ 2020 ʛ (ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʢʦʪʦʨʳʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3 

ʠ ʪʘʙʣʠʮʝ 4) ʜʘʣʝʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʝ. 

 , (2) 

ʛʜʝ t mini ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʛʥʦʟʘ; 

t maxi ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʛʥʦʟʘ; 

ijt ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʛʥʦʟʘ ʚʳʙʨʘʥʥʦʛʦ ʚʘʨʠʘʪʠʚʥʦʛʦ ʨʷʜʘ; 

i ï ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ. 

 

ʈʘʩʯʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʧʨʦʛʥʦʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ 

ʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʥʘ 2020 ʛ., ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʦʤ, 

ʯʪʦ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʫʙʠʨʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ (ʦʪʨʠʮʘʪʝʣʴʥʳʝ) ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʪʘʙʣʠʮʝ 3 ʠ ʪʘʙʣʠʮʝ 4 ʜʘʥʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʚʳʜʝʣʝʥʳ ʢʫʨʩʠʚʦʤ). ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚʘʨʠʘʪʠʚʥʳʝ ʨʷʜʳ ʠʟ ʧʨʦ-

ʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʧʦ ʬʦʨ-

ʤʫʣʝ 2, ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5 ʠ ʪʘʙʣʠʮʝ 6. 

ʊʘʙʣʠʮʘ 5  

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʨʦʛʥʦʟʘ ʧʦʢʘʟʘʪʝʣʷ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ  

ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʥʘ 2020 ʛ.(ʪʳʩ.ʪ.) 

ɺʠʜ ʪʨʘʥʩʧʦʨʪʘ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ  ʆʞʠʜʘʝʤʘʷ 

ʚʝʣʠʯʠʥʘ ʧʨʦ-

ʛʥʦʟʘ 

 t ʦʞi 2020 ʛ. 

2010 2011 2012 2013 2014 2015 2016 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ  40828 40117 38871 38976 42173 41174 41855 42161 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ  25659 22767 16013 16159 11376 9579 9728 8572 

ɺʥʫʪʨʝʥʥʠʡ ʚʦʜ-

ʥʳʡ  

6324 4023 4105 3895 4085 2822 1942 1218 

ʊʘʙʣʠʮʘ 6 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʨʦʛʥʦʟʘ ʧʦʢʘʟʘʪʝʣʷ ʛʨʫʟʦʦʙʦʨʦʪ  

ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʥʘ 2020 ʛ.(ʤʣʥ. ʪ-ʢʤ) 

ɺʠʜ ʪʨʘʥʩʧʦʨʪʘ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʆʞʠʜʘʝʤʘʷ ʚʝʣʠ-

ʯʠʥʘ ʧʨʦʛʥʦʟʘ 

t ʦʞi 2020 ʛ. 
2012 2013 2014 2015 2016 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 43793 42647 47566 49056 50061 56382 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ 1765 1467 1631 1715 1668 1665 

ɺʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ 1151 972 744 430 138 81 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 5, ʪʘʙʣʠʮʝ 6 ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʪʦʣʴʢʦ ʧʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʨʦʩʪ ʦʙʲ-

ʝʤʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʜʦ 42161 ʪʳʩ. ʪ., ʛʨʫʟʦʦʙʦʨʦʪʘ ʜʦ 56382 ʤʣʥ. ʪ-ʢʤ. ʇʦ ʘʚʪʦʤʦ-

ʙʠʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʜʦ 8572 ʪʳʩ. ʪ., 

ʛʨʫʟʦʦʙʦʨʦʪʘ ʜʦ 1665 ʤʣʥ. ʪ-ʢʤ. ʇʦ ʚʥʫʪʨʝʥʥʝʤʫ ʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʜʦ 1218 ʪʳʩ. ʪ., ʛʨʫʟʦʦʙʦʨʦʪʘ 

ʜʦ 81 ʤʣʥ. ʪ-ʢʤ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʯʝʪʢʦ ʦʙʦʩʥʦʚʘʪʴ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʢʘʞ-

ʜʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʤʧʣʝʢʩʝ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ. ʇʦʢʘʟʘʪʝʣʴʥʦ ʜʣʷ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʪʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʦʛʥʦʟ ʚʳʷʚʠʣ ʝʱʝ ʙʦʣʴʰʫʶ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʤʧʣʝʢʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦ-

ʛʦ ʨʝʛʠʦʥʘ ʚ ʙʫʜʫʱʝʤ ʜʦ 2020 ʛ. ʋ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʧʨʦʛʥʦʟʘ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʧʨʠʚʝʜʝʪ ʢ ʧʝʨʝʛʨʫʟʢʘʤ ʚ ʨʘʙʦʪʝ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨʦʩʪʦʷʤʠ ʚ ʨʘʙʦʪʝ ʫ ʜʨʫ-

ʛʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ɼʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʝʨʝʜʘʯʫ 

ʯʘʩʪʠ ʛʨʫʟʦʚʳʭ ʧʦʪʦʢʦʚ ʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʅʦ-

ʚʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʧʦʟʚʦʣʷʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʘʞʜʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ.  

ɼʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʝʨʝʜʘʯʠ ʯʘʩʪʠ ʛʨʫʟʦʚʳʭ ʧʦʪʦʢʦʚ ʩ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʦʛʦ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʫʣʴʪʠʧʣʠ-

ʢʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʨʘʩʯʝʪʘʭ ʩʮʝʥʘʨʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʊʘʢʪʠʢʘ 

ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʛʥʦʟʦʚ ï ʥʝ ʪʦʣʴʢʦ ʠʣʣʶʩʪʨʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʨʝʘʣʠʷʤ 

ʩʝʛʦʜʥʷʰʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ. ʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦ-

ʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʠ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ [13, ʩ. 124]. 

ɽʜʠʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʧʦʣʠʪʠʢʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʦʤ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ (ʦʙʱʠʡ ʝʚʨʦʧʝʡ-

ʩʢʠʡ ʨʳʥʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ). ɺ ɹʨʶʩʩʝʣʝ 28 ʤʘʨʪʘ 2011 ʛʦʜʘ ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʚʝʪ 

ʧʨʠʥʷʣ ʦʯʝʨʝʜʥʫʶ çɹʝʣʫʶ ʢʥʠʛʫè ï ʜʦʨʦʞʥʫʶ ʢʘʨʪʫ ʧʝʨʝʭʦʜʘ ɽʜʠʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʦʥʳ ʢ ʢʦʥʢʫʨʝʥʪʥʦʡ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ, ʩʦ-

ʜʝʨʞʘʱʫʶ ʧʦʣʦʞʝʥʠʷ ʦ ʤʝʨʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʢʦʥʢʫʨʝʥʪʥʦʡ ʥʠʟʢʦʫʛ-

ʣʝʨʦʜʥʦʡ ʵʢʦʥʦʤʠʢʝ ʢ 2050 ʛʦʜʫ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ï ʵʪʦ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʣʠ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʢ 2030 ʛʦʜʫ ï 30% ʛʨʫ-

ʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʠ ʙʦʣʝʝ ʯʝʤ 50% ï ʢ 2050 ʛʦʜʫ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʵʪʦʡ ʮʝʣʠ ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [15, 16]. ʇʦʩʪʘʚ-

ʣʝʥʥʳʝ ʟʘʜʘʯʠ ʧʦ ʧʝʨʝʢʣʶʯʝʥʠʶ ʛʨʫʟʦʧʦʪʦʢʦʚ ʩ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜ-

ʥʳʡ ʪʨʘʥʩʧʦʨʪ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʪʦʣʴʢʦ ʧʨʠ ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ ʩʦ ʩʪʦʨʦʥʳ 

ɽʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʚ çʯʠʩʪʳʭè ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ 

ʧʨʦʠʛʨʳʚʘʝʪ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦ 

ʧʨʠʯʠʥʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʭ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩ-

ʪʘʚʢʫ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè. 

ɿʥʘʯʠʤʦʩʪʴ ʚʦʧʨʦʩʘ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ɺɺʊ) ʦʪʤʝʪʠʣ 

ʧʨʝʟʠʜʝʥʪ ʈʌ ɺ.ɺ. ʇʫʪʠʥ ʥʘ ɿʘʩʝʜʘʥʠʠ ʧʨʝʟʠʜʠʫʤʘ ɻʦʩʩʦʚʝʪʘ ʧʦ ʚʦʧʨʦʩʫ ʨʘʟʚʠʪʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʧʨʦʭʦʜʠʚʰʝʛʦ 15 ʘʚʛʫʩʪʘ 2016 ʛʦʜʘ ʚ ʛ. ɺʦʣʛʦʛʨʘʜʝ [1]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ: ʙʦʣʝʝ ʥʠʟʢʠʝ ʠʟʜʝʨʞʢʠ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʤʝ-

ʪʘʣʣʘ ʦʪ 200 ʢʤ, ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʫʜʦʙʨʝʥʠʡ ʦʪ 250ï300 ʢʤ; ʙʦʣʝʝ ʥʠʟʢʠʝ ʨʘʩʭʦʜʳ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʝʤʦʥʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 1,6 ʨʘʟʘ ʥʠʞʝ ʥʘ 1 ʪ-ʢʤ, ʯʝʤ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʙʨʦʩʘ ʫʛʣʝ-

ʢʠʩʣʦʛʦ ʛʘʟʘ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʩʦʩʪʘʚʣʷʝʪ 20% ʚʳʙʨʦʩʦʚ ʥʘ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʦʤ; ʫʨʦʚʝʥʴ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ (ʚ ʜʝʥʝʞʥʦʡ ʦʮʝʥʢʝ) 

ʥʠʞʝ, ʯʝʤ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ 2 ʨʘʟ [13, ʩ. 122]. 

ɺʳʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʨʘʥʩʧʦʨʪ-

ʥʦʤ ʢʦʤʧʣʝʢʩʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ.  

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʘʥʘʣʠʟʘ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʛʥʦʟʘʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦ-
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ʩʪʠ ʢʘʞʜʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʤʧʣʝʢʩʝ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ, ʟʘʨʘʥʝʝ ʚʳ-

ʷʚʣʷʪʴ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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In the article the methodological aspect of the analysis of tendencies of the development of a 

transport complex of the region is developed, forecast calculations of indicators of activities 

of means of transport on analitic functions of trends and the choice of forecast values using 

the theory of mathematical expectation are given. The conclusion on the analysis results of 

the need of the balanced development of all means of transport for a regional transport com-

plex is given. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 26.04.2018 ʛ. 
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ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, 050010, ʛ. ɸʣʤʘʪʳ, ʫʣ. ʇʫʰʢʠʥʘ, 111  

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʁ ʇʆʈʊʈɽʊ  

ʕʂʉʇɽɼʀʊʆʈɸ ɺ ʂɸɿɸʍʉʊɸʅɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʛʠʩʪʠʢʘ, ʪʨʘʥʩʧʦʨʪ, ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʵʢʩʧʝʜʠʪʦʨ. 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʜʠʪʦʨʘʤ, ʦʩʥʦʚʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʢʘʢ ʣʶʜʷʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʪʘʢ ʠ ʪʝʤ, ʢʪʦ ʧʦʣʴʟʫ-

ʝʪʩʷ ʠʭ ʫʩʣʫʛʘʤʠ.  

 

ʃʦʛʠʩʪʠʢʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦʷʚʠʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʦʛʨʦʤʥʳʤʠ ʪʝʤʧʘʤʠ. ʂʣʠʝʥʪʳ ʪʨʝʙʫʶʪ ʚʩʝ ʙʦʣʴʰʝʛʦ ʠ ʙʦʣʴʰʝʛʦ ʦʪ ʣʦʛʠ-

ʩʪʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʠʤʠ ʧʨʦʜʫʢʪʦʚ. ɿʜʝʩʴ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʨʝʙʦʚʘʥʠ ̫ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ ʩʢʦʨʦʩʪʠ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʘ, ʢʘʯʝʩʪʚʫ ʜʦʩʪʘʚʢʠ, ʪʨʝʙʦʚʘʥʠʝ ʥʦʚʳʭ, ʫʥʠʢʘʣʴʥʳʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. ʅʦ ʙʝʟ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʣʦʛʠʩʪʠʢʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʝ ʦʙʦʡʪʠʩʴ. ʆʧʠʩʘʥʠʝ ʧʦʨʪʨʝʪʘ ʵʢʩʧʝʜʠʪʦʨʘ ʜʦʩʪʘ-

ʪʦʯʥʦ ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ ʜʣʷ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʂʘʟʘʭʩʪʘʥʘ, ʚʝʜʴ ʵʪʦ ʥʦʚʦ ʢʘʢ 

ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ, ʪʘʢ ʠ ʜʣʷ ʧʨʘʢʪʠʢʫʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʧʦʜʨʦʙʥʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʵʢʩʧʝʜʠʪʦʨʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʧʦʨʪʨʝʪʝ.  

ɿʘʣʦʛʦʤ ʫʩʧʝʭʘ ʵʢʩʧʝʜʠʪʦʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʠʝ ʨʝʰʝʥʠʡ, ʦʧʪʠʤʘʣʴʥʳʭ ʢʘʢ 

ʜʣʷ ʧʨʠʥʮʠʧʘʣʘ, ʪʘʢ ʠ ʜʣʷ ʘʛʝʥʪʘ, ʥʝ ʟʘʙʳʚʘʷ ʦ ʩʦʙʩʪʚʝʥʥʦʡ ʚʳʛʦʜʝ, ʥʦ ʥʝ ʩʪʘʚʷ ʝʸ ʚ 

ʦʩʥʦʚʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʯʝʛʦ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʘʚʥʦʡ ʯʘʩʪʠ 

ʦʙʣʘʜʘʪʴ ʚʩʝʤʠ ʚʠʜʘʤʠ ʢʦʤʧʝʪʝʥʮʠʡ.  

ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʩʧʳʪʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʧʨʦʙʣʝʤ. 

ʕʪʦ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʭʚʘʪʢʠ ʢʘʜʨʦʚ, ʥʦ ʠ ʫʩʪʘʨʝʚʰʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-



ɾ.ʂ. ʂʝʛʝʥʙʝʢʦʚ, ɼ.ʄ. ʊʶʣʶʙʘʝʚʘ, ʆ.ɺ. ɻʘʨʤʘʰ 
ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʦʨʪʨʝʪ ʵʢʩʧʝʜʠʪʦʨʘ ʚ ʂʘʟʘʭʩʪʘʥʝ 
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ʪʫʨʳ, ʧʨʦʙʣʝʤʳ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʦʪʨʘʩʣʴ ʣʦʛʠʩʪʠʢʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʦʙʭʦʜʷ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʙʣʝʤʳ ʩʪʦʨʦʥʦʡ, ʘ ʥʝʢʦʪʦʨʳʝ ʨʝʰʘʷ çʥʘ ʭʦʜʫè. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʦʙʣʝʤʳ, ʟʥʘʪʴ 

ʢʦʤʧʝʪʝʥʮʠʠ ʵʢʩʧʝʜʠʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʣʶʜʷʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʪʘʢ ʠ 

ʪʝʤ, ʢʪʦ ʧʦʣʴʟʫʝʪʩʷ ʠʭ ʫʩʣʫʛʘʤʠ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʢʦʨʦʪʝʯʥʦʤ ʤʠʨʝ, ʛʜʝ ʣʦʛʠʩʪʠʢʠ ʪʨʝʙʫʝʪ ʙʫʢʚʘʣʴʥʦ ʢʘʞʜʳʡ ʪʦ-

ʚʘʨ, ʧʨʦʜʫʢʪ ʠʣʠ ʫʩʣʫʛʘ, ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʚ ʧʦʥʠʤʘʥʠʠ 

ʣʦʛʠʩʪʠʢʠ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʦʨʪʨʝʪ ʵʢʩʧʝʜʠʪʦʨʘ, ʢʦʪʦ-

ʨʳʡ ʠ ʟʘʥʠʤʘʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʪʘʢʦʛʦ ʨʦʜʘ ʫʩʣʫʛ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʨʘʥʝʝ ʧʦʨʪʨʝʪʘ 

ʵʢʩʧʝʜʠʪʦʨʘ ʜʣʷ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʂʘʟʘʭʩʪʘʥʘ, ʢʦʪʦʨʳʡ ʙʳ ʩʪʘʣ ʦʯʝʥʴ ʧʦ-

ʣʝʟʥʳʤ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʩʚʦʝʥʠʠ ʧʨʦʬʝʩʩʠʠ ʣʦʛʠʩʪʘ ʠ ʧʦʥʠʤʘʥʠʠ 

ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʥʘʧʠʩʘʥʦ 

ʚʳʰʝ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʚʦʟʤʦʞʥʦ ʣʠ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʦʛʠʠ ʤʝʞʜʫ ʵʢʩʧʝʜʠʪʦʨʦʤ ʠʟ 

ʂʘʟʘʭʩʪʘʥʘ ʠ ʵʢʩʧʝʜʠʪʦʨʦʤ ʠʟ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ.  

ɻʠʧʦʪʝʟʦʡ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʧʦʨʪʨʝʪ ʢʘʟʘʭ-

ʩʪʘʥʩʢʦʛʦ ʵʢʩʧʝʜʠʪʦʨʘ, ʧʦʨʪʨʝʪʫ ʟʘʨʫʙʝʞʥʦʛʦ ʵʢʩʧʝʜʠʪʦʨʘ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʨʪʨʝʪʘ ʵʢʩʧʝʜʠʪʦ-

ʨʘ ʂʘʟʘʭʩʪʘʥʘ.  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ï ʬʦʨʤʫʣʠʨʦʚʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʪʝʨʤʠʥʘ ʵʢʩʧʝʜʠʪʦʨ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʝʪʝʥʮʠʡ ʵʢʩʧʝʜʠʪʦʨʘ; 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ.  

1. ʌʦʨʤʫʣʠʨʦʚʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʪʝʨʤʠʥʘ çɻ ʢʩʧʝʜʠʪʦʨè.  

ʌʦʨʚʘʨʜʝʨ, ʩ ʘʥʛʣʠʡʩʢʦʛʦ forwarder ï ʵʢʩʧʝʜʠʪʦʨ. ʆʪ ʩʣʦʚʘ forward, ʯʪʦ ʦʟʥʘʯʘʝʪ 

ʜʘʣʴʰʝ, ʚʚʝʨʭ, ʚʧʝʨʸʜ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʢʩʧʝʜʠʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ ʣʠʙʦ ʦʨʛʘʥʠʟʘ-

ʮʠʷ, ʢʦʥʪʨʦʣʠʨʫʶʱʘʷ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʟʢʠ, ʦʪʧʨʘʚʢʫ ʛʨʫʟʘ ʠ ʜʦʩʪʘʚʢʫ ʝʛʦ ʜʦ ʤʝʩʪʘ. 

ʇʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦʨʘ ʫʩʣʫʛ, ʪʘʢʠʭ ʢʘʢ: ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʫʧʘʢʦʚʢʘ, ʧʦʛʨʫʟʦʯ-

ʥʦ ï ʨʘʟʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ, ʜʦʩʪʘʚʢʘ ʜʦ ʜʚʝʨʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʣʶʙʦʡ 

ʪʨʘʥʩʧʦʨʪʥʠʢ, ʵʢʩʧʝʜʠʪʦʨ ʦʢʘʟʳʚʘʝʪ ʧʝʨʝʯʝʥʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ: ʦʬʦʨʤʣʝʥʠʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʪʨʘʭʦʚʘʥʠʝ, ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʧʦʩʪʨʦʝ-

ʥʠʝ ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ ʵʪʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʣʝʞʝʥʠʝ ʟʘ ʛʨʫʟʦʤ ʚ ʧʫʪʠ ʠ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ 

ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʩʘʤʠʤ ʛʨʫʟʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʢʩʧʝʜʠʪʦʨ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʨʠʥʮʠʧʘʣʦʤ (ʧʨʠʥ-

ʮʠʧʘʣʘʤʠ) ʠ ʘʛʝʥʪʦʤ (ʘʛʝʥʪʘʤʠ). ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʵʢʩʧʝʜʠʪʦʨʦʤ ï ʧʨʠʥʮʠʧʘʣʦʤ ʠ ʵʢʩ-

ʧʝʜʠʪʦʨʦʤ ï ʘʛʝʥʪʦʤ ʩʦʩʪʦʠʪ ʣʠʰʴ ʚ ʶʨʠʜʠʯʝʩʢʠʭ ʬʦʨʤʘʣʴʥʦʩʪʷʭ. ʇʨʠʥʮʠʧʘʣʦʤ 

ʩʯʠʪʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢ ʪʦʚʘʨʘ ʠʣʠ ʪʦʪ, ʢʪʦ ʧʣʘʪʠʪ ʟʘ ʧʝʨʝʚʦʟʢʫ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʣʠʮʦ, ʦʪ 

ʯʴʝʛʦ ʠʤʝʥʠ ʜʝʡʩʪʚʫʝʪ ʘʛʝʥʪ. ɸʛʝʥʪ ʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʣʠʮʦ ʠʣʠ ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʦʢʘʟʳʚʘʝʪ ʫʩʣʫʛʠ. ʇʝʨʝʯʝʥʴ ʫʩʣʫʛ ʢʨʘʡʥʝ ʰʠʨʦʢ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫ ʦʜʥʦʛʦ ʵʢʩʧʝʜʠʪʦʨʘ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʥʯʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʛʝʥʪʦʚ. ʂ ʧʨʠʤʝʨʫ, ʘʛʝʥʪ ʧʦ ʪʘʤʦʞʝʥʥʦʤʫ 

ʦʬʦʨʤʣʝʥʠʶ, ʘʛʝʥʪ ʧʦ ʭʨʘʥʝʥʠʶ, ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʪʘʢ ʜʘʣʝʝ. ɿʘʢʣʶʯʘʷ ʜʦʛʦʚʦʨʘ 

ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ ʚ ʩʜʝʣʢʝ ʩ ʘʛʝʥʪʦʤ ʵʢʩʧʝʜʠʪʦʨ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʘʣʦʤ, ʘ ʚ ʩʜʝʣʢʝ ʩ 

ʧʨʠʥʮʠʧʘʣʦʤ ʷʚʣʷʝʪʩʷ ʘʛʝʥʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʟʘʢʣʶʯʘʝʪʩʷ ʜʦ-

ʛʦʚʦʨ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ. ɺ ʦʜʥʦʡ ʩʜʝʣʢʝ ʵʢʩʧʝʜʠʪʦʨ ʵʪʦ ʟʘʢʘʟʯʠʢ, ʘ ʚ ʜʨʫʛʦʡ ʠʩʧʦʣʥʠ-

ʪʝʣʴ.  

ʕʢʩʧʝʜʠʪʦʨ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʠ ʙʦʣʝʝ ʫʯʘʩʪʥʠʢʦʚ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʪʦʚʘʨʘ 

ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʦʭʚʘʪʳʚʘʷ ʚʝʩʴ ʩʧʝʢʪʨ ʫʩʣʫʛ ʧʦ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʝ, ʭʨʘʥʝʥʠʶ, ʫʧʘʢʦʚʢʝ, ʪʘʤʦʞʝʥʥʦʡ ʦʯʠʩʪʢʝ, ʧʨʘʚʦʚʦʤʫ ʦʬʦʨʤʣʝʥʠʶ, 

ʦʬʦʨʤʣʝʥʠʶ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʪʘʢ ʜʘʣʝʝ. ʉʧʠʩʦʢ ʫʩʣʫʛ, ʢʦʪʦʨʳʡ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʦʢʘʟʘʪʴ ʵʢʩʧʝʜʠʪʦʨ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʚʦʠʭ ʘʛʝʥʪʦʚ, ʤʦʞʥʦ ʧʨʦ-

ʜʦʣʞʘʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʢʩʧʝʜʠʪʦʨ ï ʵʪʦ ʢʦʥʩʫʣʴʪʘʥʪ, ʢ ʢʦ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʪʦʨʦʤʫ ʩ ʧʨʦʩʴʙʦʡ ʦ ʧʦʤʦʱʠ ʦʙʨʘʱʘʝʪʩʷ ʟʘʢʘʟʯʠʢ. ʀʤʝʥʥʦ ʵʢʩʧʝʜʠʪʦʨ, ʚʳʩʪʫʧʘʷ ʦʪ 

ʣʠʮʘ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ ʧʝʨʝʜ ʧʝʨʝʚʦʟʯʠʢʘʤʠ, ʦʬʦʨʤʣʷʝʪ ʪʨʝʙʫʝʤʳʝ ʢ ʧʝʨʝʚʦʟʢʝ ʜʦʢʫ-

ʤʝʥʪʳ, ʚʳʙʠʨʘʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʤʘʨʰʨʫʪ ʩʣʝʜʦʚʘʥʠʷ, ʥʝʩʸʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʟʘ ʧʨʦʩʪʦʠ ʠ ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʭʨʘʥʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʚ ʤʝʩʪʘʭ ʧʝʨʝʚʘʣʢʠ ʛʨʫʟʦʚ. 

ʊʘʢʞʝ ʧʨʠʥʠʤʘʝʪ ʛʨʫʟ ʢ ʧʝʨʝʚʦʟʢʝ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʘʨʢʠʨʦʚʢʫ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʜʦʩʪʘʚʣʷʝʪ ʜʦ ʩʢʣʘʜʘ ʧʦʣʫʯʘʪʝʣʷ, ʚʳʧʦʣʥʷʝʪ ʚʳʜʘʯʫ ʪʦʚʘʨʘ ʛʨʫʟʦʧʦ-

ʣʫʯʘʪʝʣʶ, ʦʧʣʘʯʠʚʘʝʪ ʧʨʦʚʦʟʥʳʝ ʧʦʰʣʠʥʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʪʦʠ-

ʤʦʩʪʴ ʚʩʝʛʦ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʵʢʩʧʝʜʠʪʦʨʩʢʦʡ ʢʦʤʧʘʥʠʠ, ʵʢʩʧʝʜʠʪʦʨ ʤʦʞʝʪ 

ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʩ ʩʫʙʘʛʝʥʪʘʤʠ, ʣʠʙʦ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʘʚʪʦʧʘʨʢ, ʣʠʙʦ ʞ/ʜ ʚʘʛʦʥʳ, 

ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ, ʢʦʥʪʝʡʥʝʨʥʳʝ ʪʝʨʤʠʥʘʣʳ ʠʣʠ ʩʢʣʘʜʳ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʕʪʦ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʬʠʣʷ ʧʝʨʝʚʦʟʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʜʘʥʥʳʡ ʵʢʩʧʝʜʠʪʦʨ. 

ʂʦʤʧʣʝʢʩ ʫʩʣʫʛ, ʦʢʘʟʳʚʘʝʤʳʭ ʦʜʥʠʤ ʵʢʩʧʝʜʠʪʦʨʦʤ, ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʪʨʘʥʩʧʦʨ-

ʪʘ, ʢʦʪʦʨʳʤ ʬʦʨʚʘʨʜʝʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ. ʀʥʩʪʨʫʢʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ 

ʵʢʩʧʝʜʠʪʦʨʦʚ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʩʦʟʜʘʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʨʘʙʦ-

ʪʳ ʠ ʦʪʨʘʩʣʠ ʨʘʙʦʪʳ ʬʦʨʚʘʨʜʝʨʘ [1].  

2. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʝʪʝʥʮʠʡ ʵʢʩʧʝʜʠʪʦʨʘ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʝʜʝʥʠʷ ʵʢʩʧʝʜʠʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʜʠʪʦʨ ʜʦʣʞʝʥ ʦʙʣʘ-

ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ, ʤʝʞʩʪʨʫʢʪʫʨʥʳʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʠ ʠʥʬʦʨ-

ʤʘʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʦʩʥʦʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʵʢʩʧʝʜʠʪʦʨʘ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʄʝʞʩʪʨʫʢʪʫʨʥʳʝ ʀʥʬʦʨʤʘʮʠʦʥʥʦ- 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʉʦʮʠʘʣʴʥʳʝ 

ɿʥʘʥʠʝ ʧʨʘʚʠʣ ʧʝʨʝʚʦʟʦʢ 

ʛʨʫʟʦʚ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩ-

ʧʦʨʪʘ. 

ɿʥʘʥʠʝ ʪʘʤʦʞʝʥʥʦʛʦ  

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʋʚʝʨʝʥʥʳʡ 

 ʧʦʣʴʟʦʚʘʪʝʣʴ ʇʂ 

ʉʦʙʣʶʜʝʥʠʝ  

ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʵʪʠʢʠ 

ɿʥʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʉ ʠ ʊɽ 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ 

 ʦʪʥʦʰʝʥʠʷ 

ʈʘʙʦʪʘ ʩ 1ʉ, SAP ɻʨʘʞʜʘʥʩʢʘʷ  

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ɺʣʘʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʇʆ 

ɿʥʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ 

 ʷʟʳʢʦʚ 

ʈʘʙʦʪʘ ʩ ʨʘʟʥʳʤʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʦ-

ʛʨʘʤʤʘʤʠ 

ʇʦʚʳʰʝʥʠʝ 

 ʢʚʘʣʠʬʠʢʘʮʠʠ 

ɿʥʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

 ʪʝʨʤʠʥʦʚ 

ɿʥʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʛʦ ʧʨʘʚʘ 

ʉʙʦʨ ʠ ʘʥʘʣʠʟ ʠʥ-

ʬʦʨʤʘʮʠʠ 

ʋʤʝʥʠʝ ʨʘʙʦʪʘʪʴ 

ʚ ʢʦʤʘʥʜʝ 

ɿʥʘʥʠʝ ʟʘʧʦʣʥʝʥʠʷ ʩʦ-

ʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ  

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʪʘ-

ʤʦʞʝʥʥʦʝ ʧʨʘʚʦ 

ʕʣʝʢʪʨʦʥʥʳʡ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝ-

ʞʜʫ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

 

ʕʢʩʧʝʜʠʪʦʨ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣ ʩʚʦʝʛʦ ʜʝʣʘ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʥʝʢʦʪʦʨʳʤʠ ʢʦʤʧʝ-

ʪʝʥʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʝʤʫ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʚʦʝʛʦ ʜʝʣʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʢʦʤʧʝ-

ʪʝʥʮʠʠ ʵʢʩʧʝʜʠʪʦʨʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʫʥʢʪʦʚ, ʘ ʠʤʝʥʥʦ: ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʝ, ʤʝʞʩʪʨʫʢʪʫʨʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ. ʂ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ ʵʢʩʧʝʜʠʪʦʨʘ ʦʪʥʦʩʷʪʩʷ ʪʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʧʨʠʤʝʥʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. ʉʧʝʮʠʘ-

ʣʠʩʪ ʵʢʩʧʝʜʠʪʦʨʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦʥʷʪʠʝ ʦ ʧʨʘʚʠʣʘʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʧʦ ʚʩʝʤ ʚʠʜʘʤ 

ʪʨʘʥʩʧʦʨʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʛʨʫʟʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ï ʪʘʢʠʭ, ʢʘʢ ʦʧʘʩʥʳʝ ʠʣʠ ʩʢʦʨʦʧʦʨ-

ʪʷʱʠʝʩʷ. ɿʥʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʝʜʠʥʠʮ -ʦʜʥʦ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʝʪʝʥʮʠʡ. ɺʝʜʴ ʙʝʟ ʵʪʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʝʨʝʚʦʟʢʫ ʧʨʘ-

ʚʠʣʴʥʦ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʭʘʨʘʢʪʝʨʝʥ ʦʙʤʝʥ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʬʦʨ-

ʤʘʮʠʠ ʟʘ ʜʝʥʴ. ʆʪʣʠʯʥʦʤʫ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʤʫ ʦʙʤʝʥʫ ʜʘʥʥʳʤʠ ʩʦʜʝʡʩʪʚʫʝʪ ʟʥʘʥʠʝ ʠ 
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ʚʣʘʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʣʠʯʥʦ ʦʨʛʘʥʠ-

ʟʦʚʘʪʴ ʧʝʨʝʚʦʟʢʫ ʛʨʫʟʦʚ, ʥʫʞʥʦ ʦʪʣʠʯʥʦʝ ʟʥʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʨʤʠʥʦʚ, ʢʦʪʦʨʳʭ ʚ 

ʣʦʛʠʩʪʠʢʝ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ. ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʦʙʣʝʤ ʩ ʪʘʤʦʞʝʥʥʳʤʠ 

ʠ ʠʥʳʤʠ ʣʠʮʝʥʟʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ, ʵʢʩʧʝʜʠʪʦʨ ʦʙʷʟʘʥ ʟʥʘʪʴ ʧʨʘʚʠʣʘ ʟʘʧʦʣʥʝʥʠʷ 

ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʢ ʛʨʫʟʫ [2].  

ʂ ʤʝʞʩʪʨʫʢʪʫʨʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ ʵʢʩʧʝʜʠʪʦʨʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʥʘʥʠʝ ʪʘʤʦʞʝʥ-

ʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʅʝ ʪʦʣʴʢʦ ʪʦʡ ʩʪʨʘʥʳ ʚ ʢʦʪʦʨʦʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʵʢʩʧʝʜʠʪʦʨ, 

ʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʘʚʘ, ʧʨʘʚʠʣ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʜʨʫʛʠʭ ʢʦʥʪʨʦʣʝʡ. 

ʆʪʣʠʯʥʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝ-

ʥʠʷʭ, ʟʥʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʦʪʧʨʘʚʢʠ ʛʨʫʟʦʚ 

ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳ-

ʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʩʧʝʮʠʘʣʠʩʪʫ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʢʘʢ ʦʙʷʟʘʪʝʣʴ-

ʥʳʡ ʧʫʥʢʪ.  

ɺʝʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʦʙʦʰʸʣ ʥʠ ʦʜʥʫ ʦʪʨʘʩʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-

ʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʢʩʧʝʜʠʨʦʚʘʥʠʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʢʦʨ-

ʨʝʢʪʥʦ ʥʫʞʥʦ ʫʤʝʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ. ʇʦʤʠʤʦ ʟʥʘʥʠʡ ʇʂ 

ʵʢʩʧʝʜʠʪʦʨʫ ʪʨʝʙʫʶʪʩʷ ʟʥʘʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʘʤʠ 1ʉ, SAP. ʋʤʝʪʴ ʩʦʙʠʨʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʦʙ-

ʤʝʥ ʜʘʥʥʳʤʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʜʚʦʨʝ ʍʍI ʚʝʢ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʣʶʜʴʤʠ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝ ʯʘʱʝ ʠ ʯʘʱʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʵʢʩʧʝʜʠʪʦʨ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʩʦʮʠʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. ʊʘʢʠʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʚʝʱʠ, ʢʘʢ ʩʦʙʣʶʜʝʥʠʝ ʵʪʠʢʠ, 

ʛʨʘʞʜʘʥʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫ ʢʘʞʜʦʛʦ.  

3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʵʢʩʧʝʜʠʪʦʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʥʷʪʠʷ 

ʟʘʧʨʦʩʘ ʥʘ ʧʝʨʝʚʦʟʢʫ, ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʮʝʥʦʚʦʛʦ, ʣʠʙʦ ʢʦʤʤʝʨʯʝʩʢʦ-

ʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʢʠ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʢʣʠʝʥ-

ʪʘ. ʆʙʨʘʙʦʪʢʘ ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʚʦʟʢʫ ʥʘʯʠʥʘʝʪʩʷ ʩ ʝʝ ʧʦʣʫʯʝʥʠʷ. ɺ ʢʦʤʧʘʥʠʶ ʟʘʷʚʢʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʩʪʫʧʘʝʪ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʯʝʨʝʟ ʪʝʣʝʬʦʥ, 

ʣʠʙʦ ʯʝʨʝʟ ʦʥʣʘʡʥ ï ʢʦʥʩʫʣʴʪʘʥʪʘ ʥʘ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ. ɿʘʷʚʢʠ ʧʨʠʥʠʤʘʝʪ ʦʬʠʩ ï ʤʝ-

ʥʝʜʞʝʨ, ʟʘʧʦʣʥʷʷ ʫʪʚʝʨʞʜʝʥʥʫʶ ʬʦʨʤʫ ʟʘʷʚʢʠ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʦʙʱʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʟʘʢʘʟʯʠʢʝ, ʦ ʪʠʧʝ ʫʩʣʫʛʠ ʠ ʪʠʧʝ ʛʨʫʟʘ. 

ʌʦʨʤʘ ʟʘʷʚʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʩʪ ʬʦʨʤʘʪʘ ɸ5, ʩʦʜʝʨʞʠʪ ʛʨʘʬʳ ʠ ʧʨʦʙʝʣʳ 

ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɻʨʘʬʳ ʚʢʣʶʯʘʝʪ ʪʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ: ʪʠʧ ʪʨʘʥʩʧʦʨ-

ʪʘ, ʚʝʩ ʛʨʫʟʘ, ʦʙʲʸʤ ʛʨʫʟʘ, ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ, ʨʘʟʤʝʨʳ ʛʨʫʟʦʚʳʭ ʤʝʩʪ, 

ʩʪʨʘʥʘ (ʛʦʨʦʜ, ʩʪʘʥʮʠʷ, ʧʦʨʪ) ʟʘʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ, ʜʝʪʘʣʠ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ ʠ ʪʘʤʦ-

ʞʝʥʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʧʨʠ ʟʘʧʨʦʩʝ. ɸ ʪʘʢʞʝ ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʢʣʠʝʥʪʫ: 

ʠʤʷ, ʬʘʤʠʣʠʷ, ʥʘʟʚʘʥʠʝ ʢʦʤʧʘʥʠʠ, ʘʜʨʝʩ ʢʦʤʧʘʥʠʠ (ʛʦʨʦʜ), ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ 

ʠ ʢʦʥʪʘʢʪʥʳʡ ʪʝʣʝʬʦʥ.  

ɿʘʧʨʦʩʳ ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʯʝ-

ʨʝʟ ʪʝʣʝʬʦʥ, ʣʠʙʦ ʯʝʨʝʟ ʦʥʣʘʡʥ ï ʢʦʥʩʫʣʴʪʘʥʪʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʘʡʪʝ ʢʦʤʧʘ-

ʥʠʠ. ʆʬʠʩ-ʤʝʥʝʜʞʝʨ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʦʙʨʘʙʦʪʢʫ ʟʘʢʘʟʦʚ ʦʥʣʘʡʥ. ʆʥ ʝʞʝ-

ʜʥʝʚʥʦ ʚʢʣʶʯʘʝʪ ʧʨʠʣʦʞʝʥʠʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çjivositeè ʫ ʩʝʙʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ ʯʝʨʝʟ 

ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʝʛʦ ʩ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʥʘ ʩʘʡʪʝ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ, ʧʦʩʝ-

ʪʠʚʰʠʡ ʩʘʡʪ ʤʦʞʝʪ ʥʘʧʠʩʘʪʴ ʚʦʧʨʦʩʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʣʫʯʠʪʴ ʙʝʩ-

ʧʣʘʪʥʫʶ ʢʦʥʩʫʣʴʪʘʮʠʶ ʦʪ ʢʦʤʧʘʥʠʠ. ʇʦʩʣʝ ʯʝʛʦ ʦʬʠʩ ʤʝʥʝʜʞʝʨ ʧʝʨʝʜʘʸʪ ʟʘʷʚʢʠ ʚ 

ʦʪʜʝʣ ʣʦʛʠʩʪʠʢʠ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʣʠʙʦ ʥʘʯʘʣʴʥʠʢʫ ʪʘʤʦʞʝʥʥʦʛʦ ʦʪʜʝʣʘ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʫʩʣʫʛʠ, ʢʦʪʦʨʫʶ ʟʘʧʨʦʩʠʣ ʢʣʠʝʥʪ.  

ʅʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʣʦʛʠʩʪʠʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩʧʨʝʜʝʣʷʝʪ ʟʘʷʚʢʠ ʤʝʞʜʫ ʩʧʝʮʠʘ-

ʣʠʩʪʘʤʠ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʣʠʝʥʪʫ ʪʨʝʙʫʝʪʩʷ ʦʪʜʝʣʴʥʦ ʪʘʤʦʞʝʥʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʛʨʫʟʘ, ʦʬʠʩ-ʤʝʥʝʜʞʝʨ ʧʝʨʝʜʘʝʪ ʟʘʷʚʢʫ ʚ ʪʘʤʦʞʝʥʥʳʡ ʦʪʜʝʣ, ʝʩʣʠ ʞʝ ʢʣʠ-

ʝʥʪ ʟʘʧʨʘʰʠʚʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ, ʚʢʣʶʯʘʷ ʪʘʤʦʞʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʛʨʫʟʘ, ʩʪʦʠ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʤʦʩʪʴ ʫʩʣʫʛ ʟʘ ʪʘʤʦʞʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʟʘʧʨʘʰʠʚʘʝʪ ʤʝʥʝʜʞʝʨ, ʟʘ ʢʝʤ ʟʘʢʨʝʧʣʝʥʘ ʟʘ-

ʷʚʢʘ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʟʘʷʚʢʠ ʩʧʝʮʠʘʣʠʩʪʫ ʦʪʜʝʣʘ ʣʦʛʠʩʪʠʢʠ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʥʝʦʙʭʦʜʠʤʦ ʧʠʩʘʪʴ ʢʣʠʝʥʪʫ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ ʧʨʦʙʥʦʝ ʧʠʩʴʤʦ, ʩ ʙʣʘʛʦ-

ʜʘʨʥʦʩʪʴʶ ʟʘ ʟʘʧʨʦʩ ʠ ʫʪʦʯʥʝʥʠʶ ʜʝʪʘʣʝʡ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʵʪʠʤ ʧʠʩʴʤʦʤ ʤʝʥʝʜʞʝʨ ʫʜʦʩʪʦʚʝʨʷʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʚʝʨʥʦ ʫʢʘʟʘʥʘ ʠ ʢʣʠ-

ʝʥʪ ʧʦʣʫʯʠʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʝʛʦ ʟʘʧʨʦʩʫ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʝʥʝʜʞʝʨ ʟʘʧʨʘʰʠʚʘʝʪ 

ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ ʛʨʫʟʫ: ʧʘʩʧʦʨʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ MSDS, ʠʥʚʦʡʩʳ, 

ʫʧʘʢʦʚʦʯʥʳʝ ʣʠʩʪʳ ʠ ʦʩʪʘʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ. 

ʂʨʦʤʝ ʘʜʨʝʩʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʥʫʞʥʦ ʟʥʘʪʴ ʢʦʥʪʘʢʪʥʳʝ ʪʝʣʝʬʦʥʳ ʢʣʠʝʥʪʘ, ʪʘʢ ʢʘʢ 

ʥʝʢʦʪʦʨʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʘʪʴ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ, ʘ ʩʚʷʟʴ ʧʦ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʧʦʯʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʝʨʘʪʠʚʥʘʷ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʦʙʨʘʙʦʪʢʝ ʟʘʷʚʢʠ ʷʚʣʷʝʪʩʷ 

ʩʦʩʪʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʘ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʘ, ʩʦʛʣʘʩʥʦ ʟʘʷʚʣʝʥʥʳʤ 

ʜʘʥʥʳʤ ʦ ʛʨʫʟʝ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʢʘʟʯʠʢʦʚ ʥʝ ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʘʢʦʡ ʪʠʧ 

ʪʨʘʥʩʧʦʨʪʘ ʠʤ ʥʫʞʝʥ ʠ ʢʘʢ ʦʧʪʠʤʘʣʴʥʦ ʙʫʜʝʪ ʝʛʦ ʧʝʨʝʚʝʟʪʠ. 

ʇʦʠʩʢ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʘʛʝʥʪʦʚ ï ʚʘʞʥʳʡ ʵʪʘʧ ʚ ʨʘʙʦʪʝ ʵʢʩʧʝʜʠʪʦʨʘ, ʪʘʢ ʢʘʢ ʥʘ-

ʜʝʞʥʳʡ ʘʛʝʥʪ ï ʵʪʦ ʠʤʠʜʞ ʠ ʨʝʧʫʪʘʮʠʷ ʵʢʩʧʝʜʠʪʦʨʘ ʧʝʨʝʜ ʢʣʠʝʥʪʦʤ. ʆʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʧʨʠ ʢʘʞʜʦʡ ʦʙʨʘʙʦʪʢʝ ʟʘʢʘʟʦʚ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʘʛʝʥʪʦʚ ï ʘʣʴʪʝʨʥʘʪʠʚ, 

ʘʥʘʣʠʟ ʨʳʥʢʘ, ʘ ʪʘʢʞʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʛʝʥʪʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ. ʂʨʠʪʝ-

ʨʠʷʤʠ ʜʣʷ ʚʳʙʦʨʘ ʘʛʝʥʪʘ ʷʚʣʷʶʪʩʷ: ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛʠ, ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ, ʫʩʣʦʚʠʷ ʧʦ-

ʩʪʘʚʢʠ, ʫʩʣʦʚʠʷ ʦʧʣʘʪʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʠʤʠʜʞ ʢʦʤʧʘʥʠʠ ʠ ʩʪʘʞ ʨʘʙʦʪʳ. 

ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʚʳʙʦʨʘ ʧʘʨʪʥʸʨʘ ï ʧʦʩʪʘʚʱʠʢʘ ʩʦʩʪʦʠʪ ʚ ʧʨʷʤʦʤ 

ʩʨʘʚʥʝʥʠʠ ʨʝʡʪʠʥʛʘ ʚʩʝʭ ʧʝʨʝʚʦʟʯʠʢʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʨʠ ʚʳʙʦʨʝ ʧʦʩʪʘʚʱʠʢʘ ʠ ʘʛʝʥʪʘ 

ʵʢʩʧʝʜʠʪʦʨ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʪʨʝʙʦʚʘʥʠʝ ʢʣʠʝʥʪʘ. 

ʇʨʠ ʪʦʯʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʚʳʙʦʨʘ ʪʨʘʥʩʧʦʨʪʘ ʧʨʦʚʦʜʠʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʨʳʥʢʘ ʧʦ-

ʩʪʘʚʱʠʢʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʛʤʝʥʪʝ. ɺʳʙʦʨ ʟʘʚʠ-

ʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʝʚʦʟʢʠ, ʪʘʢʠʭ ʢʘʢ ʮʝʥʘ, ʩʢʦʨʦʩʪʴ, ʩʦʭʨʘʥ-

ʥʦʩʪʴ. ʅʦ ʪʘʢʞʝ ʦʥʘ ʜʦʧʦʣʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʨʫʛʠʭ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʝ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʚʳʙʦʨʦʤ ʥʫʞʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ. ʊʘʢʞʝ ʙʦʣʴ-

ʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʝ ʵʢʩʧʝʜʠʪʦʨʘ ʫʜʝʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ. ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʢ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʢʠ ʛʨʫʟʘ, ʝʛʦ ʨʘʟʤʝʨʦʚ ʠ ʥʘʟʥʘʯʝʥʠʷ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʚʳʙʦʨ ʤʘʨʰʨʫʪʘ ʜʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʠʣʠ ʥʝʛʘʙʘ-

ʨʠʪʥʳʭ, ʘ ʪʘʢ ʞʝ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ, ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘ-

ʪʠʚʥʳʤʠ ʘʢʪʘʤʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤʠ ʜʘʥʥʳʡ ʚʠʜ ʧʝʨʝʚʦʟʦʢ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʨ-

ʰʨʫʪʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʘ ʵʢʩʧʝʜʠʪʦʨʫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦ-

ʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ, ʩʧʝʮʠʬʠʢʘ ʛʨʫʟʦʚ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʦʙʳʤ ʫʩʣʦʚʠʷʤ ʠʭ ʧʝʨʝʚʦʟʢʠ, ʩʦʩʪʘʚ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʩʦʛʣʘʩʫʶʱʠʭ ʤʘʨʰʨʫʪ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʢʦʥʪʨʦʣʴ ʟʘ ʚʩʝʤʠ ʵʪʘʧʘʤʠ 

ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʠʥʠʤʫʤ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʙʘʨʴʝʨʥʳʭ ʪʦʯʝʢ, ʪ.ʝ. ʧʫʥʢʪʦʚ ʧʝʨʝʛʨʫʟʘ, 

ʩʦʨʪʠʨʦʚʢʠ, ʜʦʩʤʦʪʨʘ ʠ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʠʭ ʧʨʦʭʦʞʜʝ-

ʥʠʷ. ʅʘʧʨʠʤʝʨ, ʯʝʤ ʤʝʥʴʰʝ ʙʫʜʝʪ ʥʘ ʤʘʨʰʨʫʪʝ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ʪʘʤʦ-

ʞʝʥʥʦʛʦ ʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʙʫʜʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ. ɺʳʙʦʨ 

ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɺʳʙʠʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ, ʵʢʩʧʝʜʠʪʦʨ 

ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʤʦʱʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʩʤʳʩʣʝ ʧʨʦʚʦʟʥʳʭ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ, ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʘ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʚʳʙʦʨʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʘ ʚ ʧʫ-

ʪʠ, ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʛʨʫʟʘ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʅʘʯʘʣʴʥʠʢ ʪʘʤʦʞʝʥʥʦʛʦ ʦʪʜʝʣʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩʧʨʝʜʝʣʷʝʪ ʟʘʷʚʢʠ ʩʨʝʜʠ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʧʦ ʪʘʤʦʞʝʥʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ. 

ʂʦʤʧʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʩʣʫʛ ʧʦ ʪʘʤʦʞʝʥʥʳʤ ʧʨʦʮʝʜʫʨʘʤ, ʚʢʣʶʯʘʷ: 
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ʪʘʤʦʞʝʥʥʦʝ ʜʝʢʣʘʨʠʨʦʚʘʥʠʝ ʠʤʧʦʨʪʥʳʭ/ʵʢʩʧʦʨʪʥʳʭ ʛʨʫʟʦʚ, ʦʬʦʨʤʣʝʥʠʝ ʨʘʟʨʝʰʘʶ-

ʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʪʘʤʦʞʝʥʥʳʭ ʨʝʞʠʤʦʚ, ʧʦʜʙʦʨ ʢʦʜʦʚ ʪʦʚʘʨʦʚ ʧʦ ʊʅ 

ɺʕɼ, ʘ ʪʘʢʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʠ ʦʮʝʥʢʘ ʪʘʤʦʞʝʥʥʳʭ ʧʣʘʪʝʞʝʡ. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʤʝʥʝʜʞʝʨ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʮʝʥʦʚʦʝ ʧʨʝʜ-

ʣʦʞʝʥʠʝ ʜʣʷ ʢʣʠʝʥʪʘ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʘʥʥʳʝ ʧʦ ʛʨʫʟʫ, ʩʪʘʚʢʫ ʩ ʫʯʸʪʦʤ ʧʨʠʙʳʣʠ 

ʵʢʩʧʝʜʠʪʦʨʘ, ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠʣʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ 

ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʵʢʩʧʝʜʠʪʦʨ. ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʩʣʫʛʘʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪ ʧʦʛʨʫʟʦʯ-

ʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ, ʦʬʦʨʤʣʝʥʠʝ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʫʩʣʫʛʠ ʪʘʤʦ-

ʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʠ ʩʪʨʘʭʦʚʘʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʝʯʘʪʘʶʪʩʷ ʥʘ ʬʠʨʤʝʥʥʦʤ ʙʣʘʥʢʝ ʢʦʤʧʘʥʠʠ ʠ ʩʣʫʞʘʪ ʦʬʠʮʠʘʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʩʪʘʚʢʠ. ʇʨʝʜʣʦʞʝʥʠʝ ʜʝʣʘʝʪʩʷ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʦʙʨʘʱʝʥʠʝʤ ʢ ʨʫʢʦʚʦʜʩʪʚʫ ʢʦʤʧʘʥʠʠ, 

ʢʘʢ ʫʥʠʢʘʣʴʥʘʷ ʫʩʣʫʛʘ. ʇʦʜ ʦʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʩʪʘʚʷʪʩʷ ʧʦʜʧʠʩʠ ʜʠʨʝʢʪʦʨʘ ʢʦʤ-

ʧʘʥʠʠ ʠ ʤʝʥʝʜʞʝʨʘ, ʚʝʜʫʱʝʛʦ ʧʝʨʝʚʦʟʢʫ. ʀ ʩʢʘʥʠʨʦʚʘʥʥʳʡ ʬʘʡʣ ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʦʬʠʮʠʘʣʴʥʳʤ ʧʠʩʴʤʦʤ ʢʣʠʝʥʪʫ. ʆʙʷʟʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʩʨʦʢ 

ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʮʝʥʦʚʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʮʝʥʦʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʩʜʝʣʘʥʦ ʚ ʫʧʨʦʱʝʥʥʦʡ ʬʦʨʤʝ ʚ ʚʠʜʝ ʦʙʳʯʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯ-

ʪʫ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʚʝʜʝʥʠʝ ʧʝʨʝʛʦʚʦʨʦʚ ʩ ʢʣʠʝʥʪʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦ-

ʩʣʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʮʝʥʦʚʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʤʧʘʥʠʷ ʥʝ ʧʦʣʫʯʘʝʪ ʥʠʢʘʢʠʭ ʦʪʚʝʪʥʳʭ 

ʨʝʘʢʮʠʡ ʦʪ ʢʣʠʝʥʪʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʢʩʧʝʜʠʪʦʨ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʢʣʠʝʥʪʦʤ, ʠ ʫʪʦʯʥʷʝʪ, 

ʧʦʣʫʯʠʣ ʣʠ ʦʥ ʧʠʩʴʤʦ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʣʘʝʪʩʷ ʧʝʨʝʩʳʣʢʘ ʧʠʩʴʤʘ. ɼʘʣʝʝ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʪʦʯʥʠʪʴ ʚʦʩʧʨʠʷʪʠʝ ʢ ʮʝʥʦʚʦʤʫ ʧʨʝʜʣʦʞʝʥʠʶ ʚ ʮʝʣʦʤ. ʇʨʠʝʤʣʝʤʳ ʣʠ ʮʝʥʘ 

ʠ ʩʨʦʢʠ ʜʣʷ ʢʣʠʝʥʪʘ, ʚʩʷ ʣʠ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʥʝʛʦ ʧʦʥʷʪʥʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʨʝʪʝʥʟʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʣʦʞʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ, ʣʠʙʦ ʜʨʫʛʦʝ ʣʦʛʠʩʪʠʯʝʩʢʦʝ ʨʝʰʝ-

ʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ʌʠʥʘʣʴʥʳʤ ʰʘʛʦʤ ʨʘʙʦʪʳ ʵʢʩʧʝʜʠʪʦʨʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʥʝʥʠʝ ʩʜʝʣʢʠ. ʇʨʠ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʢʣʠʝʥʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʝ, ʦʪ ʵʢʩʧʝʜʠʪʦʨʘ ʧʦʩʪʫʧʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ 

ʦ ʟʘʢʣʶʯʝʥʠʠ ʩʜʝʣʢʠ. ʉʜʝʣʢʘ ʦʬʦʨʤʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʷʚʢʠ ʠ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦ-

ʨʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʷʭ, ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʝʨʚʦʡ ʩʜʝʣʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʟʘʷʚʢʝ ʦʪʨʘʞʘʶʪʩʷ ʚʩʝ ʜʝʪʘʣʠ ʧʦ ʛʨʫʟʫ, 

ʫʩʣʦʚʠʷʤ ʜʦʩʪʘʚʢʠ ʠ ʦʧʣʘʪʳ, ʜʝʪʘʣʠ ʧʦ ʰʪʨʘʬʘʤ ʠ ʪʘʢ ʜʘʣʝʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʩʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʦʙʳʯʥʦ ʚ ʜʦʛʦʚʦʨʝ. ɺ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ 

ʧʦʜʧʠʩʳʚʘʶʪʩʷ ʜʦʛʦʚʦʨ ʠ ʟʘʷʚʢʘ ʜʚʫʤʷ ʩʪʦʨʦʥʘʤʠ, ʟʘʢʣʶʯʘʶʱʠʤʠ ʩʜʝʣʢʫ. ɼʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʠ ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʝ 

ʢʦʧʠʠ ʥʘʟʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʚʦʟʢʠ ʚʩʝ ʦʨʠʛʠʥʘʣʳ ʜʦʢʫʤʝʥʪʦʚ 

ʦʪʧʨʘʚʣʷʶʪʩʷ ʢʫʨʴʝʨʦʤ. ʆʪ ʢʦʤʧʘʥʠʠ ʵʢʩʧʝʜʠʪʦʨʘ ʜʦ ʢʦʤʧʘʥʠʠ ʢʣʠʝʥʪʘ. ʊʦʣʴʢʦ ʧʦ-

ʩʣʝ ʧʦʜʧʠʩʘʥʠʷ ʙʫʤʘʛ ʩ ʢʣʠʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʟʘʢʣʶʯʘʪʴ ʩʜʝʣʢʫ ʩ ʘʛʝʥ-

ʪʦʤ. ʇʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʩʜʝʣʢʠ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʚʳʧʠʩʳʚʘʶʪʩʷ ʟʘʢʨʳʚʘʶʱʠʝ 

ʜʦʢʫʤʝʥʪʳ: ʩʯʸʪ-ʬʘʢʪʫʨʘ ʠ ʘʢʪ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. ʆʨʠʛʠʥʘʣʳ ʵʪʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʟʘ-

ʷʚʢʠ, ʜʦʛʦʚʦʨʘ ʠ ʩʯʸʪʘ ʦʪʧʨʘʚʣʷʶʪʩʷ ʢʫʨʴʝʨʘʤʠ ʠʣʠ ʧʦʯʪʦʡ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʚʦʟʢʫ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʠ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ ʢʣʠʝʥʪʦʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, ʞʝʣʘʥʠʝ ʦʩʪʘʚʠʪʴ ʢʣʠʝʥʪʘ ʫʜʦʚʣʝʪʚʦʨʸʥʥʳʤ ʠ ʧʝʨʝʚʝʩʪʠ ʝʛʦ ʠʟ ʨʷʜʘ 

ʚʥʦʚʴ ʧʨʠʙʳʚʰʠʭ ʢʣʠʝʥʪʦʚ ʚ ʨʘʟʜʝʣ ʧʦʩʪʦʷʥʥʳʭ. ʊʘʢʞʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʣʶʜʴʤʠ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʩʫʙʘʛʝʥʪʘʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʫʩʣʫʛ, ʩ 

ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʝʪ ʵʢʩʧʝʜʠʪʦʨ. ʇʦʵʪʦʤʫ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʵʢʩʧʝʜʠʪʦʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜ-

ʣʦʞʝʥʠʝ ʨʝʰʝʥʠʡ, ʦʧʪʠʤʘʣʴʥʳʭ ʢʘʢ ʜʣʷ ʧʨʠʥʮʠʧʘʣʘ, ʪʘʢ ʠ ʜʣʷ ʘʛʝʥʪʘ, ʥʝ ʟʘʙʳʚʘʷ ʦ 

ʩʦʙʩʪʚʝʥʥʦʡ ʚʳʛʦʜʝ, ʥʦ ʥʝ ʩʪʘʚʷ ʝʸ ʚ ʦʩʥʦʚʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ 

ʵʪʦʛʦ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʘʚʥʦʡ ʯʘʩʪʠ ʦʙʣʘʜʘʪʴ ʚʩʝʤʠ ʚʠʜʘʤʠ ʢʦʤʧʝʪʝʥʮʠʡ.  

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʚʦʟʢʫ 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʩʧʳʪʳʚʘʝʪ ʜʦʩ-

ʪʘʪʦʯʥʦ ʤʥʦʛʦ ʧʨʦʙʣʝʤ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʭʚʘʪʢʠ ʢʘʜʨʦʚ, ʥʦ ʠ ʩʪʘʨʦʩʪʴ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʦʙʣʝʤʳ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʠ ʜʨʫʛʠʝ. ʅʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʦʪʨʘʩʣʴ ʣʦʛʠʩʪʠʢʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʦʙʭʦʜʷ 

ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʩʪʦʨʦʥʦʡ, ʘ ʥʝʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ çʥʘ ʭʦʜʫè. ʅʝ ʩʤʦʪʨʷ 

ʥʘ ʚʩʝ ʧʨʦʙʣʝʤʳ, ʟʥʘʪʴ ʢʦʤʧʝʪʝʥʮʠʠ ʵʢʩʧʝʜʠʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ, ʢʘʢ ʣʶʜʷʤ. ʨʘʙʦʪʘʶ-

ʱʠʤ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʪʘʢ ʠ ʪʝʤ ʢʪʦ ʧʦʣʴʟʫʝʪʩʷ ʠʭ ʫʩʣʫʛʘʤʠ.  
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In the article the main requirements for forwarders and basic skills which are necessary for 

specialists working in this field and those who use their services are given. 
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ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʜʦʢʪʦʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ɸ.ɸ. ʉʠʨʦʪʢʠʥ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʅɻʇʋ ʠʤ. ʂ. ʄʠʥʠʥʘè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʋʣʴʷʥʦʚʘ, 1 

ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʀ ʇʈɸʂʊʀʏɽʉʂʀɽ 

ʅɸʇʈɸɺʃɽʅʀʗ ʀʅʅʆɺɸʎʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  

ɺ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻʀʉʊʀʏɽʉʂʆʁ ʉʌɽʈɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʬʝʨʘ. 

 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʚʢʣʶʯʘʶʱʘʷ 

ʦʮʝʥʦʯʥʳʝ ʢʨʠʪʝʨʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʳ. ʈʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʳ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʨʦʩʩʠʡ-

ʩʢʘ̫ ʠ ʟʘʨʫʙʝʞʥʘʷ ʧʨʘʢʪʠʢʘ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʢʘʭ ʢʘʢ ʩʝʛʤʝʥʪʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʳ. 

ɺʚʝʜʝʥʠʝ 

ʂʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʥʦ-

ʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʢʘʞʜʦʤ ʩʝʛʤʝʥʪʝ ʪʘʢʦʡ ʩʬʝʨʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʣʫʯʰʠʝ ʥʘʫʯʥʳʝ ʥʘʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʨʘʙʦʪʫ ʩ ʛʨʫʟʘʤʠ 

ʙʦʣʝʝ ʙʳʩʪʨʦʡ, ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʡ, ʥʘʜʝʞʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ. 

ɺʩʝ ʵʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʢʘʢ ʙʳʩʪʨʦ ʠ ʦʙʦʩʥʦʚʘʥʥʦ ʚʥʝʜʨʷʶʪʩʷ 

ʠʥʥʦʚʘʮʠʠ ʚ ʨʝʘʣʴʥʫʶ ʧʨʘʢʪʠʢʫ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʫ ʢʘʞʜʦʡ 

ʩʪʨʘʥʳ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʢʦʤʧʣʝʢʩʥʦʤ (ʩʠʩʪʝʤʥʦʤ) ʠʟʫʯʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʪʨʘʥʩʧʦʨʪ-

ʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʚʢʣʶʯʘʶʱʫʶ ʦʮʝʥʦʯʥʳʝ ʢʨʠʪʝʨʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʩʬʝʨʳ; ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʨʠʪʝʨʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʨʦʩʩʠʡʩʢʫʶ ʠ ʟʘʨʫʙʝʞʥʫʶ 

ʧʨʘʢʪʠʢʫ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʢʘʭ ʢʘʢ 

ʩʝʛʤʝʥʪʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʳ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʅʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦ-

ʜʦʚ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ: ʩʨʘʚʥʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʚ ʩʪʘʪʴʝ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʘʥʘʣʠʟ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʠʩʢ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʬʝʨʳ ʠ ʝʝ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫ-

ʘʣʴʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʟʘʜʘʯʝʡ. 

ʆʜʥʦ ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ï ʵʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ IT-

ʧʣʘʪʬʦʨʤʫ, ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʚ ʝʜʠʥʦʤ ʦʢʥʝ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʜʙʦʨʘ ʤʘʨ-

ʰʨʫʪʘ ʛʨʫʟʦʚʦʡ ʧʝʨʝʚʦʟʢʠ ʚʘʛʦʥʘ (ʢʦʥʪʝʡʥʝʨʘ), ʪʠʧʘ ʩʪʨʘʭʦʚʘʥʠʷ ʛʨʫʟʘ, ʨʘʩʯʝʪʘ ʩʪʦʠ-

ʤʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ʎʠʬʨʦʚʳʝ ʠʥʥʦʚʘʮʠʠ ʚ ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʩʘʤʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝ-

ʨʳ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʞʠʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʦʪ ʚʥʝʜʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʠʥʥʦʚʘʮʠʡ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʳ ʠ ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʳ 

ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ 

ʋʜʝʰʝʚʣʝʥʠʝ ʠ ʫʩʢʦʨʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʦʢʘʟʘʥʠʷ ʪʨʘʥʩʧʦʨʪ-

ʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣ-

ʥʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ (ʫʥʠʢʘʣʴʥʳʭ) ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʟʘʢʘʟʦʚ 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ 

ʋʨʦʚʝʥʴ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʪʝʨʤʠʥʘʣʦʚ (ʛʨʫʟʦ-

ʚʳʭ ʜʚʦʨʦʚ, ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʜʠʩʪʘʥʮʠʡ ʧʦ-

ʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ) ʧʦ ʫʩʣʫʛʘʤ, ʛʨʫ-

ʟʘʤ ʠ ʧʦʜʚʠʞʥʦʤʫ ʩʦʩʪʘʚʫ, ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ, ʜʦʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ  

ʇʝʨʝʭʦʜ ʥʘ çʟʝʣʝʥʫʶ ʣʦʛʠʩʪʠʢʫè ʕʢʦʣʦʛʠʯʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʫʩʣʫʛ 

ʋʩʪʨʘʥʝʥʠʝ ʙʘʨʴʝʨʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙ-

ʱʝʥʠʠ ʧʨʠ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʢʘʭ 

ʀʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʛʴ ʠ ʩʦʝʜʠʥʝʥʥʦʩʪʴ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʠʩʪʝʤ 

 

ʇʦ ʢʘʞʜʦʤʫ ʧʫʥʢʪʫ (ʪʘʙʣ. 1) ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪ, ʬɻ-

ʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦ-

ʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʘ ʨʦʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʛʥʦʟʦʚ ʜʣʷ ʤʦʜʝʣʝʡ 

ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʚ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʢʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʦʞʥʳʝ ʤʥʦʛʦʧʝʨʝʤʝʥ-

ʥʳʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʣʦʛʠʪ- ʠʣʠ ʧʨʦʙʠʪ-ʤʦʜʝʣʠ. ʄʦʜʝʣʠ ʛʨʫʟʦʧʦʪʦʢʘ ʛʠʙʢʦ ʠʟʤʝʥʷ-

ʶʪʩʷ ʠ ʚʩʝ ʯʘʱʝ ʩʪʘʥʦʚʷʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩ-

ʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʣʦʛʠʩʪʠʢʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʦʡ ʢʦʤʧʘ-

ʥʠʠ [1].  



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ɸ.ɸ. ʉʠʨʦʪʢʠʥ 
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ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠ-

ʯʝʩʢʦʡ ʩʬʝʨʳ ʚ ʢʦʥʪʝʢʩʪʝ ʢʨʫʧʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʣʝʜʫʶʱʠʭ ʧʨʠʦʨʠʪʝʪʘʭ [1]: 

ï ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʰʠʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʚ ɽʚʨʦʧʝ 

ʝʩʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʜʘʶʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʢʘʭ ʵʪʦ ï ʥʝʛʠʙʢʦʩʪʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʢʦʤʧʘʥʠʡ, ʦʪʩʫʪʩʪ-

ʚʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʳʥʢʘʭ, ʩʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʘʚʪʦ-

ʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

ï ʥʝʩʤʦʪʨʷ ʥʘ ʦʩʥʦʚʘʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦ-

ʝʢʪʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʰʠʙʦʢ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʛʨʫʟʦʧʦ-

ʪʦʢʦʚ, ʦʙʲʝʤʘ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʦʙʲʝʤʘ; 

ï ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʦʭʚʘʪʳʚʘʶʱʝʝ ʚ ʪ.ʯ. ʦʙʲʝʤ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʤʝʞʜʫ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʨʠʩʢʦʚʘʥʥʳʤ. 

ɺ ɽʚʨʦʧʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʝ ʦʙʲʝʢʪʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʧʦʪʦʢʠ ʩ ʫʯʝʪʦʤ ʚʥʫʪʨʝʥ-

ʥʠʭ, ʪʨʘʥʟʠʪʥʳʭ, ʵʢʩʧʦʨʪʥʳʭ ʠ ʠʤʧʦʨʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʩʪʨʫʢʪʫʨʝ ʧʝʨʝʚʦʟʦʢ.  

ɼʣʷ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢ-

ʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ [2, 3] ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʥʜʝʢʩ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 ʢʣʶʯʝʚʳʭ ʦʮʝʥʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʬʦʢʫʩ-ʛʨʫʧʧʫ: 

  

 (1) 

ʛʜʝ 
i

jI ï ʠʥʜʝʢʩ j-ʛʦ ʧʦʢʘʟʘʪʝʣʷ ʬʦʢʫʩ-ʛʨʫʧʧʳ ʧʦ i-ʤʫ ʧʨʦʝʢʪʫ (ʯʝʤ ʣʫʯʰʝ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ, ʪʝʤ ʚʳʰʝ ʝʛʦ ʠʥʜʝʢʩ); 

ʘj ï ʚʝʩ j-ʛʦ ʧʦʢʘʟʘʪʝʣʷ ʬʦʢʫʩ-ʛʨʫʧʧʳ; 

ʧ ï ʯʠʩʣʦ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʢʫʩ-ʛʨʫʧʧʳ; 

i ï ʠʥʜʝʢʩ ʦʮʝʥʠʚʘʝʤʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

 

ʇʨʠ ʦʪʙʦʨʝ ʧʨʦʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʠʥʜʝʢʩʘ ʤʦʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦ-

ʚʘʪʴʩʷ ʜʚʫʤʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ (ʩʦʩʪʘʚʣʝʥʦ ʧʦ [2]) 

ʅʘʟʚʘʥʠʝ ʢʨʠʪʝʨʠʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʨʠʪʝʨʠʷ ʌʦʨʤʘʣʠʟʘʮʠʷ 

çʈʘʟʫʤʥʘʷ ʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴè  

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʦʪʙʠʨʘʶʪʩʷ ʧʨʦʝʢ-

ʪʳ, ʠʥʜʝʢʩ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʝʚʳ-

ʰʘʝʪ ʥʝʢʦʪʦʨʦʝ ʧʨʠʝʤʣʝʤʦʝ (çʧʦʨʦʛʦʚʦʝè) 

ʟʥʘʯʝʥʠʝ  

 (2) 

ʄʘʢʩʠʤʠʟʘʮʠʷ ɺʳʙʠʨʘʝʪʩʷ ʧʨʦʝʢʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ  
 (3) 

 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʙʦʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʜʦʣʞʝʥ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʝʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦʙʳ 

ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʨʘʮʠʦʥʘʣʴʥʳʭ ʟʘʪʨʘʪ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ, ʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʳʭ (ʥʝʨʝʥʪʘʙʝʣʴʥʳʭ) 

ʧʨʦʝʢʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʝʰʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʪʘʙʣ. 3). 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʊʘʙʣʠʮʘ 3 

ʇʨʠʦʨʠʪʝʪʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ  

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʪʚʝʯʘʶʱʠʝ  

ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ 

ʅʘʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ  

ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ 

ʈʝʰʘʝʤʳʝ ʧʨʦʙʣʝʤʳ ʇʨʠʦʨʠʪʝʪʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠ-

ʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ  

ʈʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ʠ ʵʢʦ-

ʥʦʤʠʯʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ  

ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʫʪʝʡ 

(ʜʦʨʦʛ) ʜʣʷ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, 

ʩʢʣʘʜʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʛʨʫʟʦʚ 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩ-

ʪʫʧʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ  

ʃʠʢʚʠʜʘʮʠʷ ʥʝʩʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʝʪʠ  

ʇʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʡ ʤʘʨʰʨʫʪ-

ʥʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, ʨʦʩʪ ʦʙʲʝʤʘ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʧʝʨʝʚʘʣʢʠ  

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ  

ʉʦʭʨʘʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʟʠʤʳʭ 

ʛʨʫʟʦʚ  

ʆʪʩʫʪʩʪʚʠʝ ʧʦʨʯʠ ʠ ʫʪʨʘʪʳ  

(ʧʦʪʝʨʠ) ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ  

ʆʧʝʨʝʞʘʶʱʝʝ ʨʘʟʚʠʪʠʝ ʝʜʠ-

ʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦ-

ʩʘ ʥʘ ʫʩʣʫʛʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʘʣʘʥʩʘ 

ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ 

ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ, ʘ ʪʘʢʞʝ 

ʥʘ ʫʩʣʫʛʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ  

ʋʥʠʢʘʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ (ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʫʩʣʫʛʠ) ʩ 

ʚʳʩʦʢʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʵʬʬʝʢ-

ʪʦʤ  

 

ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʚʳʜʝʣʷʶʪ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ [4]: 

ï ʦʙʱʠʝ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ; 

ï ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʣʘʜʩʢʠʭ (ʪʝʨʤʠʥʘʣʴʥʳʭ) ʧʣʦʱʘʜʝʡ; 

ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʚʳʰʝʥʠʷ ʚʦʩʪʨʝʙʦʚʘʥ-

ʥʦʩʪʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ; 

ï ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 

ʋʞʝ ʩʝʛʦʜʥʷ ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠʟ ʢʦʥʢʫʨʠ-

ʨʫʶʱʠʭ, ʨʘʟʨʦʟʥʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʶʪʩʷ 

ʚ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩ-

ʪʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʭʦʣ-

ʜʠʥʛʘʤʠ (ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦ-

ʜʘʣʴʥʳʭ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʚ ʨʦʣʠ ʠʥʥʦʚʘʪʦʨʦʚ ʚʳʩʪʫʧʘʶʪ 

ʚʝʥʯʫʨʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʥʦʚʳʝ ʤʘʣʳʝ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ ʠʣʠ ʢʦʤʘʥʜʳ ʪʘʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʀʥʥʦʚʘʮʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ (ʣʦʛʠʩʪʠʯʝʩʢʠʭ) ʢʦʤʧʘʥʠʡ, ʨʝʛʠʦʥʦʚ ʠ ʩʪʨʘʥ ʠ ʛʝʥʝʨʠʨʫʶʪ ʵʬʬʝʢ-

ʪʳ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʤʘʩʰʪʘʙʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʦʩʩʠʡʩʢʫʶ ʧʨʘʢʪʠʢʫ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʛʨʫʟʦʚʳʭ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ ʢʘʢ ʩʝʛʤʝʥʪʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʳ (ʪʘʙʣ. 4). 



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ɸ.ɸ. ʉʠʨʦʪʢʠʥ 
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ʊʘʙʣʠʮʘ 4 

ʈʦʩʩʠʡʩʢʠʝ ʧʨʠʤʝʨʳ ʠʥʥʦʚʘʮʠʡ ʚ ʛʨʫʟʦʚʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ  

ʧʝʨʝʚʦʟʢʘʭ ʢʘʢ ʩʝʛʤʝʥʪʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ [5, 6] 

ɻʦʜ ɾʝʣʝʟʥʘʷ  

ʜʦʨʦʛʘ 

ʉʦʜʝʨʞʘʥʠʝ ʠʥʥʦʚʘʮʠʠ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʦʪ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʠ 

2017 ʂʘʣʠʥʠʥʛʨʘʜ-

ʩʢʘʷ 

ɺʧʝʨʚʳʝ ʧʝʨʝʛʨʫʞʝʥ ʛʨʫʟ (ʫʛʦʣʴ) ʠʟ ʚʘʛʦʥʦʚ 

ʨʦʩʩʠʡʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ 

ʝʚʨʦʧʝʡʩʢʦʡ ʢʦʣʝʠ, ʩ ʜʘʣʴʥʝʡʰʝʡ ʦʪʧʨʘʚʢʦʡ 

ʥʘ ʩʪʘʥʮʠʶ ʥʘʟʥʘʯʝʥʠʷ ʚ ʇʦʣʴʰʫ. ɼʣʷ ʵʪʦʛʦ 

ʥʘ ʩʪʘʥʮʠʠ ɼʟʝʨʞʠʥʩʢʘʷ-ʅʦʚʘʷ ʚ ʂʘʣʠʥʠʥ-

ʛʨʘʜʝ ʙʳʣʘ ʦʙʦʨʫʜʦʚʘʥʘ ʧʣʦʱʘʜʢʘ ʧʦ ʧʝʨʝ-

ʛʨʫʟʢʝ ʫʛʣʷ ʠʟ ʚʘʛʦʥʦʚ 1520 ʤʤ (ʨʦʩʩʠʡʩʢʦʛʦ 

ʩʪʘʥʜʘʨʪʘ) ʚ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʢʦʣʝʠ 1435 

ʤʤ (ʝʚʨʦʩʪʘʥʜʘʨʪ). ʇʨʠ ʵʪʦʤ ʩʧʝʮʠʘʣʠʩʪʳ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʨʘʟʨʘʙʦ-

ʪʘʣʠ ʥʦʚʳʡ ʤʘʨʰʨʫʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ 

ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʃʘʪʚʠʠ ʠ ʃʠʪʚʳ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʙʥʦʩʪʠ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʠ ʜʘʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʩʪʘʥʮʠʠ. ʉʥʠʞʝʥʠʝ 

ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ 

2018 ʂʘʣʠʥʠʥʛʨʘʜ-

ʩʢʘʷ 

ʀʩʧʳʪʘʥʘ ʥʦʚʘʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ 

ʫʩʣʫʛʘ: ʥʘ ʩʪʘʥʮʠʠ ɼʟʝʨʞʠʥʩʢʘʷ ʦʩʫʱʝʩʪʚʠ-

ʣʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʛʨʫʟ ʩʦʩʪʘʚʦʚ ʠʟ ɻʝʨ-

ʤʘʥʠʠ ʠ ʂʠʪʘʷ. ʂʦʥʪʝʡʥʝʨʳ ʠʟ ɻʝʨʤʘʥʠʠ 

ʙʳʣʠ ʧʝʨʝʤʝʱʝʥʳ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʢʦʣʝʶ, 

ʢʠʪʘʡʩʢʠʡ ʛʨʫʟ ï ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ 

ʝʚʨʦʩʪʘʥʜʘʨʪʘ. ɺʨʝʤʷ ʥʘ ʦʜʠʥ ʧʝʨʝʛʨʫʟ ï 2 

ʤʠʥʫʪʳ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝ-

ʥʠʝ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢ-

ʮʠʠ ʤʝʞʜʫ ʂʅʈ ʠ ʌʈɻ 

2018 ʖʞʥʦ-

ʋʨʘʣʴʩʢʘʷ 

ɸʧʨʦʙʠʨʦʚʘʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʚʦʟʢʠ 

ʟʝʨʥʘ. ɺ ʮʝʣʷʭ ʚʳʚʦʟʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʦʙʲʝʤʦʚ ʧʨʦ-

ʜʫʢʮʠʠ ʟʝʨʥʦ ʧʦʛʨʫʟʠʣʠ ʚ ʧʦʣʫʚʘʛʦʥʳ ʩ ʧʦ-

ʣʠʤʝʨʥʳʤʠ ʚʢʣʘʜʳʰʘʤʠ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʘʪ-

ʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥ-

ʥʦʩʪʠ ʛʨʫʟʘ ʧʨʠ ʵʢʩ-

ʧʦʨʪʥʦʡ ʧʝʨʝʚʦʟʢʝ 

 

ʅʘʨʷʜʫ ʩ ʨʦʩʩʠʡʩʢʠʤ ʦʧʳʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʨʘʩʩʤʦʪʨʠʤ ʟʘʨʫʙʝʞʥʫʶ ʧʨʘʢʪʠʢʫ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

1. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʣʫʧʨʠʮʝʧʳ (ISU system) ï ʵʪʦ ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʦʛʨʫʟʢʠ ʧʦʣʫ-

ʧʨʠʮʝʧʦʚ ʚʤʝʩʪʦ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʫʶ ʧʣʘʪʬʦʨʤʫ ʩ ʧʦʤʦʱʴʶ ʢʨʘ-

ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʥʦʚʦʤ ʩʧʦʩʦʙʝ ʪʷʛʘʯ ʦʩʪʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʦʡ ʩʪʘʥʮʠʠ. ʇʦʣʴ-

ʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ ISU ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʩʪʘʚʢʫ ʠ ʩʙʦʨʢʫ ʥʘ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ 

ʧʘʨʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʢʣʠʝʥʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʛʦʜʘ ʚ ʚʠʜʝ ʵʢʦ-

ʥʦʤʠʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ [7]. 

2. ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʧʦʜʲʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ MOBILER ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘ-

ʪʠʚʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʧʝʨʝʛʨʫʞʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ (ʩʪʘʥʜʘʨʪʥʳʝ) ʠ swap body 

ʢʦʥʪʝʡʥʝʨʳ ʤʝʞʜʫ ʛʨʫʟʦʚʳʤ ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʚʘʛʦʥʦʤ ï ʙʝʟ ʢʨʘʥʘ ʠʣʠ ʜʨʫʛʠʭ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʚʩʝʡ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʱʠʢʦʚ, ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ [7]. 

3. ɺ ʐʚʝʡʮʘʨʠʠ ʩ 11 ʜʝʢʘʙʨʷ 2016 ʛ. ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʚʘʛʦʥʥʳʭ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ WLV (Wagenladungsverkehr), ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʩʙʦʨ ʠ ʜʦʩʪʘʚʢʫ 

ʦʪʧʨʘʚʦʢ ʩ ʯʘʩʪʦʪʦʡ 3 ʨʘʟʘ ʚ ʩʫʪʢʠ ʚʤʝʩʪʦ ʦʜʥʦʛʦ, ʢʘʢ ʙʳʣʦ ʨʘʥʝʝ, ʚʢʣʶʯʘʷ ʙʨʦʥʠʨʦ-

ʚʘʥʠʝ ʤʝʩʪʘ ʚ ʧʦʝʟʜʝ ʩ ʫʜʦʙʥʳʤ ʢʣʠʝʥʪʫ ʚʨʝʤʝʥʝʤ ʦʪʧʨʘʚʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʥʦʚʦʡ ʩʠʩ-

ʪʝʤʝ ʛʨʫʟʦʚʳʝ ʚʘʛʦʥʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʚ ʪʨʠ ʩʤʝʥʳ ʥʘ ʪʘʢʠʭ ʢʨʫʧʥʳʭ 

ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʷʭ, ʢʘʢ ʃʠʤʤʘʪʪʘʣʴ, ʃʦʟʘʥʥʘ ʠ ʊʠʯʠʥʦ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʵʪʠʭ ʩʤʝʥ ʚʳʙʨʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ çʩʪʳʢʠè ʧʦ ʨʘʩ-

ʧʠʩʘʥʠʶ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʚ ʯʘʩʳ çʧʠʢè ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʢʣʠʝʥʪʘʤ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʜʦʩʪʘʚʢʫ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʥʪʘʢʪʦʤ ʩʨʦʢʠ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʢʦʤʦʪʠʚʦʚ, ʨʘʙʦʪʫ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʤʘʰʠʥʠʩʪʦʚ [8].  

ʇʨʠ ɻʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʝʨʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʨʝʩʫʨʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʚ ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ 

(ʪʘʙʣ. 5). 

ʊʘʙʣʠʮʘ 5 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠ ʨʝʩʫʨʩʳ,  

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ʊʨʘʢʪʦʚʢʘ (ʦʧʨʝʜʝʣʝʥʠʝ) ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʄʘʨʢʝʪʠʥʛ ʨʳʥʢʘ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʫʩʣʫʛ (ʤʘʨʢʝʪʠʥʛ 

ʥʘ ʪʨʘʥʩʧʦʨʪʝ) 

ɺʳʷʚʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʫʩʣʫʛʘʭ, ʬʦʨʤʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦ-

ʜʚʠʞʝʥʠʷ ʪʘʢʠʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʨʝʟʝʨʚʦʚ ʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʧʨʦʮʝʩʩʘʭ ʠ ʨʝʩʫʨʩʘʭ [9] 

ʃʦʛʠʩʪʠʯʝʩʢʠʡ ʘʫʪʩʦʨ-

ʩʠʥʛ 

ʇʝʨʝʜʘʯʘ ʩʪʦʨʦʥʥʝʤʫ ʠʩʧʦʣʥʠʪʝʣʶ ʥʘ ʢʦʥʪʘʢʪʥʦʡ (ʜʦʛʦʚʦʨʥʦʡ) 

ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʳʭ ʧʨʘʚ (ʙʠʟʥʝʩ-ʬʫʥʢʮʠʡ ʠʣʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ), ʚʭʦʜʷʱʠʭ ʚ ʩʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʠ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ 

ʂʦʥʪʨʦʣʣʠʥʛ ʂʦʤʧʣʝʢʩʥʳʡ (ʩʠʩʪʝʤʥʳʡ) ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʘʥʘʣʠʟ, ʫʯʝʪ, ʢʦʥʪʨʦʣʴ, ʦʧʝʨʘʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ ʙʘʟʫ, ʦʪʯʝʪʥʦʩʪʴ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʘʧʠ-

ʪʘʣ 

ʂʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʝ ʦʧʳʪ, ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʪʨʘʥʩʧʦʨʪ-

ʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʠ ʜʦʩ-

ʪʠʛʘʪʴ ʧʣʘʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [10] 

 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠ-

ʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʥʦ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʢʘʢ ʚʥʫʪʨʠʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʤʝ-

ʞʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʨʠ ʚʝʢ-

ʪʦʨʘ: 

ï ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠ-

ʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠ ʨʝʩʫʨʩʳ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʢ ʧʨʠ-

ʤʝʥʝʥʠʶ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ. 
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The evaluation method of transport and logistic projects including the evaluation criteria 

meeting the requirements to the results of innovative development of the transport and lo-

gistic sphere is developed. The role of the infrastructure in the innovative development of the 

transport and logistic sphere is considered. The Russian and foreign practice in rail freight 

transportation as a segment of the transport and logistic sphere is presented. 
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603029, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʇʘʤʠʨʩʢʘʷ, 11. 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʉʂʃɸɼʉʂʆɻʆ 

ʆɹʉʃʋɾʀɺɸʅʀʗ ʂɸʂ ʌɸʂʊʆʈ ʇʆɺʓʐɽʅʀʗ 

ʅɸɼɽɾʅʆʉʊʀ ɼʆʉʊɸɺʂʀ ɺ ʉʈʆʂ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʩʪʘʚʢʘ ʚ ʩʨʦʢ, ʩʪʘʥʜʘʨʪ ʥʘ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʝ ʬʘʢʪʦʨʳ ʩʙʦʝʚ ʧʨʠ ʩʢʣʘʜʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ ʚ 

ʩʨʦʢ ʟʘ ʩʯʝʪ ʚʳʷʚʣʝʥʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʩʢʣʘʜʩʢʦʝ ʦʙʣʫʞʠʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʩʥʠʞʝʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʨʝʛʣʘʤʝʥʪʘ ʧʨʦʮʝʩʩʘ ʩʢʣʘʜʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ɼʦʩʪʘʚʢʘ ʚ ʩʨʦʢ ʧʨʠ ʧʦʩʪʘʚʢʘʭ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʨʠʪʝʨʠʝʤ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʨʦʢ 

ʜʦʩʪʘʚʢʠ, ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʦʪʛʨʫʟʢʠ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʥʘʜʝʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʩʢʣʘʜʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ 

ʠ ʦʪʜʝʣʘ ʣʦʛʠʩʪʠʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʩʪʘʙʠʣʠ-

ʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʮʝʩʩ ʩʢʣʘʜʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠ ʦʪʛʨʫʟʢʝ ʧʨʦʜʫʢʮʠʠ ʩʦ 

ʩʢʣʘʜʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʚ ʩʨʦʢ ʥʘ ʧʨʠ-

ʤʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʀʇ çɸè.  

ɿʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʦʪʛʨʫʟʢʠ ʪʦʚʘʨʦʚ ʩʙʦʨʥʳʤʠ 

ʧʘʨʪʠʷʤʠ ʠʣʠ ʦʪʜʝʣʴʥʳʤʠ ʝʚʨʦ-ʬʫʨʘʤʠ ʜʦ 20 ʪʦʥʥ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ çɸè ʚʦʟʣʦʞʝʥʘ ʥʘ 

ʣʦʛʠʩʪʘ ʢʦʤʧʘʥʠʠ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʙʳʣ ʚr ʷʚʣʝʥ ʨʷʜ ʧʨʦ-

ʙʣʝʤ, ʤʝʰʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ɺ ʦʩʥʦʚʥʦʤ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟ-

ʟʘ ʥʝʜʦʧʦʥʠʤʘʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʯʝʪʢʦ ʦʙʦʟʥʘʯʝʥ-

ʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ.  

ɺʩʝ ʨʝʰʝʥʠʷ ʚ ʢʦʤʧʘʥʠʠ ʧʨʠʥʠʤʘʶʪʩʷ ʚʣʘʜʝʣʴʮʝʤ ʢʦʤʧʘʥʠʠ, ʣʠʙʦ ʧʦ ʩʦʛʣʘʩʦʚʘ-

ʥʠʶ ʩ ʥʠʤ. ɺ ʢʦʤʧʘʥʠʠ 18 ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʙʦʣʝʝ 500 ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʪʘʢʦʡ 

ʩʪʠʣʴ ʨʘʙʦʪʳ ʚʝʩʴʤʘ ʥʘʧʨʷʞʝʥʥʳʤ ʢʘʢ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ. ɺ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʩʠʪʫʘʮʠʶ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʪʦʣʴʢʦ ʛʨʘʤʦʪʥʦʝ 

ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʘʤʠ ʠ ʯʸʪʢʦʝ ʦʧʠʩʘʥʠʝ ʠʭ ʬʫʥʢ-

ʮʠʦʥʘʣʘ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʫʩʪʘʥʦʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʦ ʦʪʛʨʫʟʢʝ ʧʨʦʜʫʢʮʠʠ 

ʧʨʠ ʧʦʩʪʘʚʢʘʭ: 

1. ʄʝʥʝʜʞʝʨ ʧʦʣʫʯʘʝʪ ʟʘʷʚʢʫ ʦʪ ʢʣʠʝʥʪʘ. 

2. ʄʝʥʝʜʞʝʨ ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʧʝʨʘʪʦʨʫ ʧʦ ʧʦʯʪʝ, ʣʠʙʦ ʚ ʩʦʦʙʱʝʥʠʠ ʯʝʨʝʟ 

ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʤʝʩʩʝʥʜʞʝʨ. ʇʨʠ ʨʦʟʥʠʯʥʦʤ ʟʘʢʘʟʝ ʩʦʛʣʘʩʫʝʪ ʦʪʧʨʘʚʢʫ ʯʝʨʝʟ ʪʨʘʥʩ-

ʧʦʨʪʥʫʶ ʢʦʤʧʘʥʠʶ (ʜʘʣʝʝ ʊʂ) ʩ ʦʪʜʝʣʦʤ ʣʦʛʠʩʪʠʢʠ. 

3. ʆʧʝʨʘʪʦʨ ʟʘʥʦʩʠʪ ʟʘʷʚʢʫ ʚ 1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ 8, ʚʳʩʪʘʚʣʷʝʪ ʩʯʝʪ. 

4. ʄʝʥʝʜʞʝʨ ʦʪʧʨʘʚʣʷʝʪ ʩʯʝʪ ʢʣʠʝʥʪʫ ʥʘ ʦʧʣʘʪʫ. ʇʦʣʫʯʘʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦʪ ʢʣʠ-

ʝʥʪʘ ʦ ʧʦʢʫʧʢʝ (ʧʦʩʣʝ ʵʪʦʛʦ ʢʣʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪ ʦʧʣʘʪʫ, ʝʩʣʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʠʥʘʷ 

ʬʦʨʤʘ ʦʧʣʘʪʳ). 

5. ʄʝʥʝʜʞʝʨ ʧʨʦʚʝʨʷʝʪ ʦʧʣʘʪʫ, ʜʦʢʫʤʝʥʪʳ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʠʝʥʪʘ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʫʩʣʫʛʠ çʦʪʩʨʦʯʢʘ ʧʣʘʪʝʞʘè. 

6. ɿʘʷʚʢʘ ʟʘʥʦʩʠʪʩʷ ʤʝʥʝʜʞʝʨʦʤ ʚ ʩʠʩʪʝʤʫ ç1ʉ-ɹʠʪʨʠʢʩè ʢ ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʚʨʝ-

ʤʝʥʠ(ç1ʉ-ɹʠʪʨʠʢʩ: ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣè ï ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʨʝʰʘʶʱʝʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ HR-ʟʘʜʘʯʠ ʢʦʤʧʘʥʠʠ). 

7. ʆʧʝʨʘʪʦʨ ʧʝʯʘʪʘʝʪ ʯʝʪʳʨʝ ʥʘʢʣʘʜʥʳʝ ʥʘ ʩʙʦʨʢʫ ʠ ʧʝʨʝʜʘʝʪ ʠʭ ʥʘ ʩʢʣʘʜ ʜʣʷ 

ʩʙʦʨʢʠ ʟʘʢʘʟʘ (ʥʘʢʣʘʜʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʩʦʛʣʘʩʦʚʘʥʠʷ). 

8. ʂʣʘʜʦʚʱʠʢʠ ʩʦʙʠʨʘʶʪ ʟʘʢʘʟ, ʜʝʣʘʶʪ çʚʳʯʝʨʢʠè ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘ ʩʢʣʘʜʝ ʧʦ-

ʟʠʮʠʡ, ʢʦʪʦʨʳʝ ʝʱʝ ʯʠʩʣʠʣʠʩʴ ʚ ʩʠʩʪʝʤʝ ʥʘ ʦʩʪʘʪʢʘʭ, ʧʨʦʩʪʘʚʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʧʘʣʣʝʪ 

ʚ ʩʠʩʪʝʤʝ ç1ʉ:ɹʠʪʨʠʢʩè, ʣʠʙʦ ʫʢʘʟʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪ ʥʘ ʥʘʢʣʘʜʥʦʡ, 

ʝʩʣʠ ʟʘʢʘʟ ʨʦʟʥʠʯʥʳʡ. 

9. ɼʝʞʫʨʥʳʡ ʢʣʘʜʦʚʱʠʢ ʧʝʨʝʜʘʝʪ ʥʘʢʣʘʜʥʳʝ ʚ ʦʪʜʝʣ ʣʦʛʠʩʪʠʢʠ. 

10. ʃʦʛʠʩʪ ʨʘʩʧʨʝʜʝʣʷʝʪ ʥʘʢʣʘʜʥʳʝ ʧʦ ʘʚʪʦʤʘʰʠʥʘʤ. ʆʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʟʘʛʨʫʟ-

ʢʠ, ʥʫʤʝʨʫʷ ʥʘʢʣʘʜʥʳʝ. 

11. ʃʦʛʠʩʪ ʧʝʨʝʜʘʝʪ ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʭ ʥʘʢʣʘʜʥʳʭ ʥʘ ʩʢʣʘʜ ʥʘ 

ʩʙʦʨʢʫ, ʜʣʷ ʦʪʯʝʪʥʦʩʪʠ. ɸ ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ ʧʝʨʝʜʘʝʪ ʥʘ ʩʢʣʘʜ ʥʘ ʧʦʛʨʫʟʢʫ. 

12. ʉʪʘʚʠʪʩʷ ʘʚʪʦʤʘʰʠʥʘ ʧʦʜ ʧʦʛʨʫʟʢʫ. 

13. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʛʨʫʟʢʘ ʘʚʪʦʤʘʰʠʥʳ. 



ɺ.ɺ. ʎʚʝʨʦʚ, ɸ.ɺ. ʇʫʯʢʦʚʘ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʢʣʘʜʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʘʢ ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ » 
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14. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʘʷ ʥʘʢʣʘʜʥʘʷ, ʩʯʝʪʘ-ʬʘʢʪʫʨʳ, 

ʜʦʛʦʚʦʨʘ) ʧʝʨʝʜʘʶʪʩʷ ʚʦʜʠʪʝʣʶ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʳ ʩʙʦʝʚ ʚ ʭʦʜʝ ʦʪʛʨʫʟʢʠ 

ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ, ʧʨʠʚʦʜʷʠɦʝ ʢ ʟʘʜʝʨʞʢʘʤ ʚ ʦʪʧʨʘʚʢʝ ʧʨʦʜʫʢʮʠʠ ʦʪ ʜʝʩʷʪʠ ʤʠʥʫʪ 

ʜʦ ʪʨʝʭ ʩʫʪʦʢ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʩʝʤʠ ʤʝʩʷʮʝʚ, ʠ ʧʦʟʚʦʣʠʣʠ ʜʘʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦ ʚʠʜʘʤ ʩʙʦʝʚ. ʀʭ ʨʝʟʫʣʴʪʘʪ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 

ʇʦʪʝʨʠ ʚʨʝʤʝʥʠ ʧʨʠ ʜʦʩʪʘʚʢʝ ʧʨʦʜʫʢʮʠʠ ʠʟ-ʟʘ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʭ  

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʥʘ ʩʢʣʘʜʝ ʧʨʝʜʧʨʠʷʪʠʠ çɸè 

ʇʨʠʯʠʥʳ ʩʙʦʝʚ ʇʦʪʝʨʠ ʚʨʝʤʝʥʠ, ʩʫʪ.  ʏʘʩʪʦʪʘ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ, 

ʨʘʟ/ʛʦʜ 

ʉʫʤʤʘʨʥʳʝ 

ʧʦʪʝʨʠ ʚʨʝ-

ʤʝʥʠ ʚ ʛʦʜ, 

ʩʫʪ. 

ʄʠʥʠ-

ʤʫʤ 

ʄʘʢʩʠ-

ʤʫʤ 

ʉʨʝʜʥʠʝ 

ʇʦʟʜʥʷʷ ʩʜʘʯʘ ʥʘʢʣʘʜʥʦʡ ʥʘ ʧʦ-

ʛʨʫʟʢʫ ʤʝʥʝʜʞʝʨʦʤ 

0,042  

 

14 3,71 247 916,37 

ʅʝ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʠʥʬʦʨ-

ʤʘʮʠʷ ʦ ʛʨʘʬʠʢʝ ʦʞʠʜʘʥʠʷ ʪʦʚʘ-

ʨʘ ʢʣʠʝʥʪʦʤ 

0,042 

 

14 3,33 82 273,06 

ʆʧʝʯʘʪʢʠ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʟʘʢʘʟʘ 

ʚ 1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ 8, ʣʠʙʦ ʥʘ ʩʘʡ-

ʪʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ 

0,007  

 

14 1,52 168 255,36 

ʆʪʩʫʪʩʪʚʠʝ ʜʠʨʝʢʪʦʨʘ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ 

0,042  

 

14 7 4 28 

ʅʝʚʝʨʥʳʡ ʧʦʨʷʜʦʢ ʧʦʛʨʫʟʢʠ, 

ʧʫʪʘʥʠʮʘ ʥʘ ʩʢʣʘʜʝ 

0,021 

 

0,125 0,84 24 20,16 

ʇʦʪʝʨʷ ʥʘʢʣʘʜʥʦʡ 0,021 0,125 0,39 24 9,36 

ʆʧʝʯʘʪʢʘ ʧʨʠ ʟʘʥʝʩʝʥʠʠ  

ʚ ç1ʉ-ɹʠʪʨʠʢʩè 

0,007 

 

0,083  0,05 48 2,4 

ʀʪʦʛʦ    597 1504,71 

 

ʀʟ ʪʘʙʣ. 1 ʚʠʜʠʤ, ʯʪʦ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʩʙʦʝʚ ʚ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʚ ʛʦʜ 

ʩʫʱʝʩʪʚʝʥʥʳ ï ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 1504,71 ʩʫʪʦʢ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʝʩʪʴ ʛʦʜʘʤʠ ʚʳʨʘʙʦʪʘʥʥʳʡ ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʛʜʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʚʦʧʨʦʩʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʝʝ ʚʣʘʜʝʣʴʮʝʤ (ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʜʦ ʚʳʙʦʨʘ 

ʧʦʩʪʘʚʱʠʢʘ ʧʦ ʨʘʟʦʚʦʡ ʩʜʝʣʢʝ ʠʣʠ ʟʘʤʝʥʳ ʩʪʫʧʝʥʝʢ ʥʘ ʢʨʳʣʴʮʝ ʦʬʠʩʥʦʛʦ ʟʜʘʥʠʷ). 

ʇʝʨʩʦʥʘʣ ʟʥʘʝʪ ʪʦʣʴʢʦ ʩʚʦʡ ʦʙʦʙʱʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʯʪʦ ʨʦʞʜʘʝʪ ʭʘʦʩ ʠ ʚʝʩʦʤʳʝ 

ʧʨʦʩʪʦʠ ʚ ʨʘʙʦʪʝ. ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʘ. ʉʦʟ-

ʜʘʥʠʝ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ, ʚʢʣʶʯʘʶʱʝʛʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʧʨʦʙʣʝʤʥʳʝ 

ʩʠʪʫʘʮʠʠ, ʯʪʦʙʳ ʨʘʙʦʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ, ʟʥʘʣʠ ʢʘʢ 

ʝʝ ʤʦʞʥʦ ʙʳʩʪʨʦ ʨʝʰʠʪʴ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʞʜʦʛʦ ʩʙʦʷ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʘ ʥʘ 

ʫʨʦʚʥʝ ʨʘʙʦʪʥʠʢʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʦʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ ʚʣʘʜʝʣʴʮʝʤ ʢʦʤʧʘʥʠʠ.  

ʆʙʟʦʨ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʣʦʛʠʩʪʠʢʠ [1, 2, 3, 4, 5, 6, 7, 

8, 9, 10] ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʯʝʪʫ ʚʣʠʷʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʣʦʛʠʩʪʠʢʠ (ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʩʢʣʘʜʘ) ʥʘ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ ʠ ʧʦʩʪʘʚʢʠ ʥʘ ʩʝ-

ʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʥʝʪ. ʈʘʙʦʪʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʣʘʜʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʝʩʪʴ: ʪʘʢ, ɺʦʣ-

ʛʠʥ ɺ.ɺ. [1] ʠ ɻʘʜʞʠʥʩʢʠʡ ɸ.ʄ. [2], ʕʤʤʝʪ ʉ. [11] ʜʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʚʩʝ ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʥʝ ʫʚʷʟʳʚʘʷ ʠʭ ʩ ʜʦʩʪʘʚʢʦʡ ʚ ʩʨʦʢ; 

ɼʳʙʩʢʘʷ ɺ.ɺ. ʚ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ [3] ʠ ɻʨʷʟʥʦʚʘ ʆ. ʚ ʩʪʘʪʴʝ: çɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢʦʤʧʘʥʠʠ ʜʣʷ ʤʦʙʠʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʩʢʣʘʜʩʢʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘè [12], ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʦ ʩ ʜʨʫ-

ʛʦʡ ʮʝʣʴʶ ï ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʛʦ ʩʢʣʘʜʘ. ʇʨʠ ʵʪʦʤ ʨʷʜ ʘʚʪʦʨʦʚ ʩʯʠʪʘʝʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ [2, 3, 13, 14, 

15, 16], ʪʘʢ ʢʘʢ ʜʘʞʝ ʧʨʦʩʪʦʝ ʦʧʠʩʘʥʠʝ ʣʶʙʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʪʨʫʜʘ ʥʘ ʜʚʘ ʧʨʦʮʝʥʪʘ. [2] 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʦʧʠʩʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʘʢ ʨʝʛʣʘʤʝʥʪ ʥʘ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ (ʃʇ) ï ʚʢʣʶʯʘʶʱʠʡ ʠ 

ʚʟʘʠʤʥʦ ʫʚʷʟʳʚʘʶʱʠʡ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʨʝʛʣʘʤʝʥʪʳ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʝʛʦ ʦʧʝʨʘʮʠʡ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʃʇ ʜʘʥʳ ʚ ʨʘʙʦʪʘʭ [15,16], ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʘʩʪʠʝʤ ʘʚʪʦʨʦʚ [14, 17]. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʢʠ (ʯʘʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʮʝʧʴ ʜʦʩʪʘʚʢʠ) ʥʝ-

ʚʦʟʤʦʞʥʦ ʙʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʝ ʟʚʝʥʴʝʚ (ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʮʝʧʷʭ ʧʦʩʪʘʚʢʠ ï ʧʦʜʨʘʟʜʝ-

ʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʶʱʠʭʩʷ ʟʚʝʥʴʷʤʠ ʵʪʦʡ ʮʝʧʠ). ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʫʩʧʝʭʘ ʚ ʫʧʨʘʚ-

ʣʝʥʠʠ ʮʝʧʷʤʠ ʜʦʩʪʘʚʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʝʝ 

ʟʚʝʥʴʷʤʠ. ʈʝʰʝʥʠʶ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦ ʯʝʨʝʟ ʨʝʛʣʘʤʝʥʪʘʮʠʶ ʃʇ ï ʨʝʛʣʘʤʝʥʪ 

çʋʧʨʘʚʣʝʥʠʝ ʟʘʢʘʟʘʤʠ ʥʘ ʦʪʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ 

ʚ ʩʨʦʢè, ʚ ʢʦʪʦʨʦʤ ʫʚʷʟʳʚʘʶʪʩʷ ʚʩʝ ʚʟʘʠʤʦʩʚʷʟʠ ʫʯʘʩʪʥʠʢʦʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 

ʜʣʷ ʢʘʞʜʦʛʦ ʟʚʝʥʘ (ʦʧʝʨʘʮʠʠ) ʚʥʫʪʨʝʥʥʝʡ ʮʝʧʠ ʧʦʩʪʘʚʢʠ.  

ɺʘʞʥʳʤ ʠ ʪʨʝʙʫʶʱʠʤ ʛʣʫʙʦʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʵʪʘʧʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʃʇ ʷʚʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʦʝ ʦʧʠʩʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʷ 

ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ. ʈʝʰʝʥʠʷ ʧʦ ʥʘʜʣʝʞʘʱʝʤʫ ʠʩʧʦʣʥʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʤʦ-

ʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʣʠʰʴ ʢʦʥʢʨʝʪʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʨʘʙʦʪ. ʅʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪ-

ʨʫʤʝʥʪʦʤ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʠ ʩʦʩʪʘʚʘ ʢʦʥʢʨʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ. ʕʪʦ 

ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʯʝʨʝʟ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ (ʨʝʛʣʘʤʝʥʪʦʚ) ʥʘ 

ʃʇ ʠ ʚʳʧʦʣʥʝʥʠʝ ʚ ʥʠʭ ʦʧʝʨʘʮʠʡ. ɺʦ ʚʥʫʪʨʝʥʥʠʭ ʃʇ ʵʪʦ ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʃʇ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʝ 

ʩʪʘʥʜʘʨʪʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʃʇ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʪʨʝʙʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʦʠʤʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩʧʝʯʝʥʠʶ ʛʠʙʢʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʙʳʩʪʨʦ-

ʛʦ ʠʟʤʝʥʝʥʠʷ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ.  

ʉ ʫʯʝʪʦʤ ʥʘʫʯʥʳʭ ʥʘʨʘʙʦʪʦʢ [14, 15, 16] ʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʘʚʪʦʨʘʤʠ ʦʧʳʪʘ ʨʘʟʨʘ-

ʙʦʪʢʠ ʨʝʛʣʘʤʝʥʪʦʚ ʥʘ ʃʇ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʛʣʘʤʝʥʪʘ ʥʘ ʃʇ çʋʧʨʘʚ-

ʣʝʥʠʝ ʟʘʢʘʟʘʤʠ ʥʘ ʦʪʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʚ ʩʨʦʢè 

ʨʘʩʰʠʨʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʟʨʘʙʦʪʢʠ ʨʝʛʣʘʤʝʥʪʘ ʥʘ ʃʇ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩ. 1. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʚʚʝʩʪʠ ʚ ʜʝʡʩʪʚʠʝ ʥʦʚʳʡ ʨʝʛʣʘʤʝʥʪ, ʝʛʦ 

ʧʨʦʝʢʪ ʦʙʩʫʜʠʪʴ ʩʦ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ (ʟʥʘʢʦʤʩʪʚʦ, ʢʦʤʤʝʥʪʘʨʠʠ, 

ʧʨʝʜʣʦʞʝʥʠʷ). ʅʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʩʫʞʜʝʥʠʝ ʟʘʢʦʥʯʝʥʦ, ʧʨʘʚʢʠ çʟʘʜʥʠʤè ʯʠʩʣʦʤ ʠ 

ʥʝʩʦʛʣʘʩʠʷ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʛʣʘʤʝʥʪʘ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ʣʦʛʠʩʪʠʢʠ ʜʦʣʞʝʥ ʢʦʥʪʨʦʣʠʨʦʚʘʪ ɹʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛ-

ʣʘʤʝʥʪʦʚ, ʧʨʦʚʝʨʷ ̫ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʢʘʯʝʩʪʚʘ ʠ ʩʦʦʪʚʝʪʩʪʚʠ ʁʠʟʤʝʥʝʥʠʷʤ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ.  

 



ɺ.ɺ. ʎʚʝʨʦʚ, ɸ.ɺ. ʇʫʯʢʦʚʘ 
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ʈʠʩ. 1. ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʨʘʟʨʘʙʦʪʢʠ ʨʝʛʣʘʤʝʥʪʘ  

ʥʘ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʅʘʣʠʯʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʙʦʨʴʙʳ ʩʦ ʩʙʦʷʤʠ ʚ ʃʇ ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʥʳʤ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ 

ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ ʚ ʩʨʦʢ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʚʪʦʨʘʤʠ ʧʫʪʠ ʩʦʢʨʘʱʝʥʠʶ ʩʙʦʝʚ ʠʟ-ʟʘ 

ʚʦʟʥʠʢʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʚ ʨʘʤʢʘʭ ʃʇ çʋʧʨʘʚʣʝʥʠʝ 

ʟʘʢʘʟʘʤʠ ʥʘ ʦʪʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʚ ʩʨʦʢè ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.  

1. ɸʥʘʣʠʟ ʠ ʦʧʠʩʘʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʃʇ ʠ ʝʛʦ ʧʨʦʛʨʝʩʩʠʚʥʳʭ  

ʚʘʨʠʘʥʪʦʚ ʚʳʧʦʣʥʝʥʠʷ  

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʭʝʤʳ ʦʩʥʦʚʥʦʛʦ (ʙʘʟʦʚʦʛʦ) ʚʘʨʠʘʥʪʘ ʃʇ 

3. ʆʧʠʩʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʙʘʟʦʚʦʤ ʚʘʨʠʘʥʪʝ ʃʇ  

4. ʆʧʨʝʜʝʣʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ  

5. ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ 

6. ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ  

7. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʧʦ ʃʇ ʠ ʝʝ ʦʪʜʝʣʴʥʳʤ ʟʚʝʥʴʷʤ 

8. ʈʘʟʨʘʙʦʪʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ (ʦʪʚʝʪʚ-

ʣʝʥʠʡ) ʃʇ ʧʨʠ ʩʙʦʷʭ ʠ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʘ 

9. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʨʝʛʣʘʤʝʥʪʘ ʩ ʧʨʦʨʘʙʦʪʘʥʥʳʤʠ  

ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ 

10. ʆʙʩʫʞʜʝʥʠʝ ʧʨʦʝʢʪʘ ʨʝʛʣʘʤʝʥʪʘ ʩʦ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ 

11. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʝʢʪʘ ʨʝʛʣʘʤʝʥʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʨ ʩʪʠʤʫʣʠʨʦʚʘ-

ʥʠʷ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ. ʋʪʚʝʨʞʜʝʥʠʝ ʩʪʘʥʜʘʨʪʘ 

13. ɺʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʨʝʛʣʘʤʝʥʪʘ ʥʘ ʃʇ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ  

ʠ ʢʦʥʪʨʦʣʴ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ 

12. ɺʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʨʝʛʣʘʤʝʥʪʘ ʥʘ ʙʘʟʦʚʳʡ ʚʘʨʠʘʥʪ ʃʇ  

ʠ ʢʦʥʪʨʦʣʴ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʊʘʙʣʠʮʘ 2 

ʇʫʪʠ ʩʦʢʨʘʱʝʥʠʶ ʩʙʦʝʚ ʠʟ-ʟʘ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʭ  

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʚ ʨʘʤʢʘʭ ʃʇ  

çʋʧʨʘʚʣʝʥʠʝ ʟʘʢʘʟʘʤʠ ʥʘ ʦʪʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ  

ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʚ ʩʨʦʢè ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ çɸè 

ʇʨʠʯʠʥʘ ʩʙʦʷ ʇʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

1. ʇʦʟʜʥʷʷ ʩʜʘʯʘ ʥʘʢʣʘʜ-

ʥʦʡ ʥʘ ʧʦʛʨʫʟʢʫ ʤʝʥʝʜʞʝ-

ʨʦʤ 

 

ɺʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʬʦʨʤʳ ʩʨʦʢʘ ʩʜʘʯʠ ʥʘʢʣʘʜʥʳʭ (ʩʤ. 

ʪʘʙʣ. 3) 

ɺʚʝʜʝʥʠʝ ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ ʧʨʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʩʜʘʯʝ ʥʘʢʣʘʜ-

ʥʳʭ ʙʝʟ ʫʚʘʞʠʪʝʣʴʥʦʡ ʧʨʠʯʠʥʳ. ʂʦʥʪʨʦʣʴ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʨʫʢʦʚʦ-

ʜʠʪʝʣʷ ʦʪʜʝʣʘ ʧʨʦʜʘʞ 

2. ʄʝʥʝʜʞʝʨʦʤ ʙʳʣʘ ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʘ ʦʰʠʙʦʯʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʨʘʬʠʢʝ 

ʦʞʠʜʘʥʠʷ ʪʦʚʘʨʘ ʢʣʠʝʥ-

ʪʦʤ, ʥʝ ʫʢʘʟʘʥʘ ʥʝʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʦʝʟʜʘ ʬʫʨ ʢ ʩʢʣʘ-

ʜʫ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ 

ʈʘʟʨʘʙʦʪʘʪʴ ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʢʨʝʧʠʪʴʩʷ ʢ ʜʦʢʫʤʝʥʪʘʤ ʥʘ ʦʪ-

ʛʨʫʟʢʫ ʠ ʥʘʢʣʘʜʥʳʤ. ɿʘʢʘʟ ʥʘ ʨʘʩʧʠʩʘʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʨʠʥʠ-

ʤʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʦʡ ʬʦʨʤʳ ʜʦʩ-

ʪʘʚʢʠ (ʩʤ. ʪʘʙʣ.4) 

ɺʚʝʜʝʥʠʝ ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʤʝ-

ʥʝʜʞʝʨ ʫʢʘʟʘʣ ʥʝʚʝʨʥʦʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʪʦʚʘʨʘ ʢʣʠʝʥʪʦʤ ʠʣʠ 

ʠʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʛʨʘʬʠʢ ʜʦʩʪʘʚʢʠ. ʂʦʥʪʨʦʣʴ 

ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʪʜʝʣʘ ʧʨʦʜʘʞ  

3. ʆʧʝʯʘʪʢʠ ʧʨʠ ʦʬʦʨʤʣʝ-

ʥʠʠ ʟʘʢʘʟʘ ʚ 1ʉ-ɹʫʭʛʘʣʪʝ-

ʨʠʷ 8, ʣʠʙʦ ʥʘ ʩʘʡʪʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ 

ʉʦʟʜʘʥʠʝ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʚʚʝʜʝʥʠʷ ʟʘʢʘʟʘ ʚ 1-ʉ (ʩʤ. ʪʘʙʣ. 5) 

ʉʦʟʜʘʥʠʝ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʚʚʝʜʝʥʠʷ ʟʘʢʘʟʘ ʥʘ ʧʝʨʝʚʦʟʢʫ ʥʘ ʩʘʡʪʝ 

ʧʝʨʝʚʦʟʯʠʢʘ (ʩʤ. ʪʘʙʣ. 5.) 

4.ʆʪʩʫʪʩʪʚʠʝ ʜʠʨʝʢʪʦʨʘ ʥʘ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ 

 

ɺʳʜʘʯʘ ʟʘʤʝʩʪʠʪʝʣʶ ʜʠʨʝʢʪʦʨʘ ʜʦʚʝʨʝʥʥʦʩʪʠ ʥʘ ʧʨʘʚʦ ʧʦʜʧʠʩʘ-

ʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʷ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ 

ʢʦʤʧʘʥʠʠ (ʧʨʦʜʣʝʥʠʝ ʜʦʛʦʚʦʨʦʚ, ʟʘʷʚʣʝʥʠʝ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʦʪʧʫʩʢ, ʚʳʜʘʯʘ ʥʘʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʜ.) 

ʇʝʨʝʜʘʯʘ ʧʦʣʥʦʤʦʯʠʡ ʧʦ ʨʝʰʝʥʠʶ ʩʧʦʨʥʳʭ ʩʠʪʫʘʮʠʡ ʟʘʤʝʩʪʠʪʝ-

ʣʶ ʜʠʨʝʢʪʦʨʘ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʯʘʩʪʠ 

6. ʇʫʪʘʥʠʮʘ ʥʘ ʩʢʣʘʜʝ / ʥʝ 

ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʠʥ-

ʬʦʨʤʘʮʠʷ ʦ ʛʨʘʬʠʢʝ ʦʞʠ-

ʜʘʥʠʷ ʪʦʚʘʨʘ ʢʣʠʝʥʪʦʤ 

ɺʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʤʘʨʢʠʨʦʚʢʠ ʛʨʫʟʘ ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʝʨʘ ʘʚʪʦ ʥʘ 

ʢʦʨʦʙʢʘʭ ʠʟʜʝʣʠʡ ʠ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʟʘʛʨʫʟʢʠ 

4. ʆʧʝʯʘʪʢʘ ʧʨʠ ʟʘʥʝʩʝʥʠʠ 

ʚ ɹʠʪʨʠʢʩ 

ʉʦʟʜʘʥʠʝ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʚʚʝʜʝʥʠʷ ʟʘʢʘʟʘ ʚ ç1ʉ-ɹʠʪʨʠʢʩè (ʩʤ. 

ʪʘʙʣ. 5.) 

5. ʇʦʪʝʨʷ ʥʘʢʣʘʜʥʦʡ 

 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʢʣʘʜʥʦʡ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ, 

ʦʧʝʨʘʪʦʨ ʧʦʚʪʦʨʥʦ ʨʘʩʧʝʯʘʪʳʚʘʝʪ ʥʘʢʣʘʜʥʫʶ, ʧʨʦʩʪʘʚʣʷʝʪ ʧʝʯʘʪʠ, 

ʨʦʩʧʠʩʠ ʠ ʧʝʨʝʜʘʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ ʣʠʮʫ 

ɺ ʦʙʷʟʘʥʥʦʩʪʠ ʢʣʘʜʦʚʱʠʢʘ ʚʢʣʶʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʳʧʠʩʢʫ ʪʦʚʘʨʘ ʠ 

ʝʛʦ ʧʦʛʨʫʟʢʫ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʥʦ ʠ ʩʦʙʣʶʜʝʥʠʝ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʥʦʡ ʣʦʛʠʩʪʘʤʠ ʠ ʚʦʜʠʪʝʣʷʤʠ ʦʯʝʨʝʜʥʦʩʪʠ ʟʘʛʨʫʟʢʠ. ʇʨʠ 

ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʚ ʦʯʝʨʝʜʥʦʩʪʠ ʧʦʛʨʫʟʢʠ, ʥʝ ʩʦʛʣʘʩʦʚʘʥ-

ʥʳʭ ʩ ʣʦʛʠʩʪʦʤ, ʣʠʙʦ ʚʦʜʠʪʝʣʝʤ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʰʪʨʘʬ ʜʣʷ ʢʣʘ-

ʜʦʚʱʠʢʘ: 500 ʨʫʙ./ʘʚʪʦ. 



ɺ.ɺ. ʎʚʝʨʦʚ, ɸ.ɺ. ʇʫʯʢʦʚʘ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʢʣʘʜʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʘʢ ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ » 
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ʋʪʚʝʨʞʜʝʥʥʘʷ ʠʥʬʦʨʤʘʪʠʚʥʘʷ ʬʦʨʤʘ ʩʨʦʢʘ ʩʜʘʯʠ ʥʘʢʣʘʜʥʳʭ 

ʂʨʘʡʥʝʝ ʚʨʝʤʷ  

ʩʜʘʯʠ ʥʘʢʣʘʜʥʳʭ 

ʅʘʧʨʘʚʣʝʥʠʝ 

ʇʦʥʝʜʝʣʴʥʠʢ ʜʦ 12:00 ʉʠʙʠʨʴ, ɹʘʨʥʘʫʣ, ʅʦʚʦʩʠʙʠʨʩʢ, ʆʤʩʢ, ʀʨʢʫʪʩʢ, ʂʨʘʩʥʦʷʨʩʢ, 

ʂʝʤʝʨʦʚʦ ʠ ʛʦʨʦʜʘ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 50 

ʢʤ ʦʪ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʇʦʥʝʜʝʣʴʥʠʢ ʜʦ 15:00 ʁʦʰʢʘʨ-ʆʣʘ, ʂʠʨʦʚ, ʉʳʢʪʳʚʢʘʨ 

ɺʪʦʨʥʠʢ ʜʦ 15:00 ʅ. ʇʦʚʦʣʞʴʝ (ʂʘʟʘʥʴ, ʏʝʣʥʳ, ɸʣʴʤʝʪʴʝʚʩʢ) 

ɺ. ʇʦʚʦʣʞʴʝ (ɺʦʣʦʛʜʘ, ʏʝʨʝʧʦʚʝʮ, ʗʨʦʩʣʘʚʣʴ, ʂʦʩʪʨʦʤʘ) 

ʋʣʴʷʥʦʚʩʢ, ʏʝʙʦʢʩʘʨʳ, ɼʠʤʠʪʨʦʚʛʨʘʜ 

ʈʷʟʘʥʴ, ʊʫʣʘ, ʂʘʣʫʛʘ 

ʏʝʪʚʝʨʛ ʜʦ 14:00 ʉʝʚʝʨ (ʊʶʤʝʥʴ, ɸʨʭʘʥʛʝʣʴʩʢ) 

ʋʨʘʣ (ɽʢʘʪʝʨʠʥʙʫʨʛ, ʂʫʨʛʘʥ, ʏʝʣʷʙʠʥʩʢ) 

ʉʝʚʝʨʦ-ʟʘʧʘʜ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɺʝʣʠʢʠʡ ʅʦʚʛʦʨʦʜ, ʇʝʪʨʦʟʘ-

ʚʦʜʩʢ, ʇʩʢʦʚ) 

ʏʝʪʚʝʨʛ ʜʦ 15:00  ʆʩʪʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʊʦʣʴʷʪʪʠ, ʉʘʤʘʨʘ, ʆʨʝʥʙʫʨʛ 

ɸʩʪʨʘʭʘʥʴ, ɺʦʣʛʦʛʨʘʜ, ʉʘʨʘʪʦʚ, ɺʦʣʞʩʢʠʡ 

ʉʘʨʘʥʩʢ, ʇʝʥʟʘ 

ʎʝʥʪʨ (ʊʘʤʙʦʚ, ʃʠʧʝʮʢ, ɺʦʨʦʥʝʞ, ʆʨʝʣ) 

ʖɻ (ʈʦʩʪʦʚ, ʂʨʘʩʥʦʜʘʨ, ʉʪʘʚʨʦʧʦʣʴ) 

ʉʅɻ (ʂʘʟʘʭʩʪʘʥ, ɹʝʣʘʨʫʩʴ)  

ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ (ɼʘʛʝʩʪʘʥ, ʄʘʭʘʯʢʘʣʘ)  

- ʦʪʧʨʘʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʛʦʪʦʚʥʦʩʪʠ ʟʘʢʘʟʘ ʥʘ ʬʫʨʫ 

ɽʞʝʜʥʝʚʥʦ ʜʦ 12:00 ʄʦʩʢʚʘ, ʊʚʝʨʴ, ɻʘʛʘʨʠʥ, ɺʷʟʴʤʘ, ɺʣʘʜʠʤʠʨ, ʂʦʚʨʦʚ 

- ʦʪʧʨʘʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʨʘʙʦʯʠʡ ʜʝʥʴ 

ɽʞʝʜʥʝʚʥʦ ʜʦ 16:30 ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʂʩʪʦʚʦ, ɹʦʨ, ʇʝʨʚʦʤʘʡʩʢ 

- ʦʪʧʨʘʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʨʘʙʦʯʠʡ ʜʝʥʴ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʨʝʛʣʘʤʝʥʪʦʤ ʟʘʢʘʟ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʧʨʠʥʠʤʘʝʪ-

ʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʦʡ ʬʦʨʤʳ ʜʦʩʪʘʚʢʠ (ʪʘʙʣ. 4). ʕʪʘ ʬʦʨʤʘ 

ʜʦʣʞʥʘ ʙʫʜʝʪ ʢʨʝʧʠʪʴʩʷ ʢ ʜʦʢʫʤʝʥʪʘʤ ʥʘ ʦʪʛʨʫʟʢʫ ʠ ʥʘʢʣʘʜʥʳʤ ʠ ʜʦʣʞʥʘ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʩʦʢʨʘʪʠʪʴ ʩʙʦʠ ʚ ʧʨʦʮʝʩʩʝ ʜʦʩʪʘʚʢʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʤʝʥʝʜʞʝʨʦʤ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʘ ʦʰʠʙʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʨʘʬʠʢʝ ʦʞʠʜʘʥʠʷ ʪʦʚʘʨʘ ʢʣʠʝʥʪʦʤ ʠʣʠ ʥʝ ʫʢʘʟʘʥʘ ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʟʜʘ ʬʫʨ ʢ ʩʢʣʘʜʫ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ. 

ʊʘʙʣʠʮʘ 4 

ɹʣʘʥʢ ʜʦʩʪʘʚʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʣʠʝʥʪʘ  

ɸʜʨʝʩ ʚʳʛʨʫʟʢʠ  

ʈʝʞʠʤ ʨʘʙʦʪʳ ʩʢʣʘʜʘ  

ʂʦʥʪʘʢʪʥʳʡ ʥʦʤʝʨ ʥʘ ʚʳʛʨʫʟʢʝ  

ʅʘʣʠʯʠʝ ʧʦʜʲʝʟʜʘ ʢ ʪʦʯʢʝ ʚʳʛʨʫʟʢʠ  

ʆʞʠʜʘʝʤʘʷ ʜʘʪʘ ʧʨʠʙʳʪʠʷ ʧʦ ʛʨʘʬʠʢʫ  

ʈʘʩʯʝʪ ʥʘ ʚʳʛʨʫʟʢʝ ʥʘʣʦʞʝʥʥʳʤ ʧʣʘʪʝʞʦʤ  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʤʦʯʴ ʚʳʛʨʫʟʠʪʴ ʪʦʚʘʨ ʥʘ ʩʢʣʘʜ  

 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʩʙʦʝʚ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʦʧʝʨʘʮʠʷʤ ʃʇ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʩʙʦʝʚ 

ʀʥʩʪʨʫʢʮʠʠ  

ʧʦ ʚʳʧʦʣʥʝʥʠʶ 

ʦʧʝʨʘʮʠʡ 

ʉʦʩʪʘʚ ʜʝʡʩʪʚʠʡ ʧʦ ʦʧʝʨʘʮʠʠ 

1. ʆʬʦʨʤʣʝʥʠʝ 

ʟʘʢʘʟʘ ʚ ç1ʉ: ɹʫʭ-

ʛʘʣʪʝʨʠʷ 8è 

 

1. ɼʣʷ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ ʧʦʢʫʧʘʪʝʣʶ ʧʝʨʝʡʜʝʤ ʚ ʨʘʟʜʝʣ çʇʨʦʜʘʞʠè. 

ɺʳʙʝʨʝʤ ʧʫʥʢʪ çɿʘʢʘʟʳ ʢʣʠʝʥʪʦʚè. 

2. ʉʦʟʜʘʝʤ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ. ʋʢʘʟʳʚʘʝʤ ʢʣʠʝʥʪʘ. ʅʘʤ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʪʘʢ 

ʞʝ ʩʦʛʣʘʰʝʥʠʝ. ʀ ʜʦʙʘʚʠʪʴ ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʭʦʯʝʪ ʧʨʠʦʙʨʝʩʪʠ ʢʣʠʝʥʪ. 

ʋʢʘʞʝʤ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ ʠ ʝʛʦ ʮʝʥʫ. ʊʘʢʞʝ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 

ʞʝʣʘʝʤʫʶ ʜʘʪʫ ʦʪʛʨʫʟʢʠ (ʦʧʝʨʘʪʦʨʫ ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʪʝ ʦʪʛʨʫʟ-

ʢʠ ʤʝʥʝʜʞʝʨ).  

3. ʅʘ ʟʘʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʥʫʞʥʦ ʧʨʦʚʝʨʠʪʴ ʟʘʧʦʣʥʝʥʠʝ ʵʪʘʧʦʚ 

ʦʧʣʘʪʳ. ɿʘʧʦʣʥʠʤ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʀ ʚʳʙʝʨʝʤ ʚʘʨʠʘʥʪ ʦʧʣʘʪʳ ï çʦʧʣʘ-

ʪʘ ʥʘʣʠʯʥʳʤʠè, çʦʧʣʘʯʝʥè çʦʧʣʘʪʘ ʯʝʨʝʟ ɸʣʠ ʕʢʩʧʨʝʩʩè, çʯʘʩʪʠʯʥʘʷ ʦʧ-

ʣʘʪʘè, ʠʥʘʯʝ ʧʨʦʛʨʘʤʤʘ ʥʘʤ ʥʝ ʜʘʩʪ ʦʪʛʨʫʟʠʪʴ ʜʘʥʥʳʡ ʪʦʚʘʨ. ʅʘʞʠʤʘʝʤ 

çɿʘʧʠʩʘʪʴè. ʅʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʇʨʦʚʝʩʪʠ ʠ ʟʘʢʨʳʪʴè. ʀ ʫ ʥʘʩ ʩʦʟʜʘʝʪʩʷ 

ʜʦʢʫʤʝʥʪ çɿʘʢʘʟʳ ʢʣʠʝʥʪʦʚè. 

4. ɺʚʝʜʝʤ çʅʘ ʦʩʥʦʚʘʥʠʠè ʟʘʢʘʟʘ ʢʣʠʝʥʪʘ ʜʦʢʫʤʝʥʪʳ çʉʯʝʪè, çʉʯʝʪ-

ʬʘʢʪʫʨʘè, çɸʢʪè, çʊʊʅè. 

5. ʇʝʨʝʜ ʦʪʛʨʫʟʢʦʡ ʚʚʦʜʠʤ çʅʘ ʦʩʥʦʚʘʥʠʠè ʟʘʢʘʟʘ ʢʣʠʝʥʪʘ ʜʦʢʫʤʝʥʪ 

çʈʝʘʣʠʟʘʮʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛè. ʉʠʩʪʝʤʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʚʝʩʪʠ ʜʦʢʫʤʝʥʪ 

ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʧʦʢʘ ʜʦʢʫʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʪʫʩʝ çʢ ʦʙʝʩ-

ʧʝʯʝʥʠʶè (ʥʘ ʩʢʣʘʜʝ ʥʝ ʦʩʪʘʣʦʩʴ ʪʨʝʙʫʝʤʦʛʦ ʪʦʚʘʨʘ ʢ ʦʪʛʨʫʟʢʝ). ɽʩʣʠ 

ʪʦʚʘʨ ʚ ʥʘʣʠʯʠʠ, ʪʦ ʚʚʦʜʠʤ çʅʘ ʦʩʥʦʚʘʥʠʠè ï çʨʝʘʣʠʟʘʮʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩ-

ʣʫʛè. ɿʜʝʩʴ ʥʘʤ ʪʨʝʙʫʝʪʩʷ ʥʘ ʟʘʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʫʢʘʟʘʪʴ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʝ. ʋʢʘʞʝʤ çʦʪʜʝʣ ʧʨʦʜʘʞè. ʉʦʟʜʘʜʠʤ ʩʯʝʪ-ʬʘʢʪʫʨʫ. ʀ ʧʨʦʚʝʜʝʤ 

ʜʦʢʫʤʝʥʪ. 

2. ɿʘʚʝʜʝʥʠʝ ʟʘʢʘʟʘ 

ʚ ç1ʉ-ɹʠʪʨʠʢʩè 

 

1. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʟʘʢʘʟʘ ʚ ʢʦʥʪʝʢʩʪʥʦʡ ʧʘʥʝʣʠ ʩʧʠʩʢʘ ʟʘʢʘʟʦʚ ʝʩʪʴ ʢʥʦʧ-

ʢʘ [ɼʦʙʘʚʠʪʴ ʟʘʢʘʟ], ʧʦ ʥʘʞʘʪʠʶ ʢʦʪʦʨʦʡ ʦʪʢʨʳʚʘʝʪʩʷ ʬʦʨʤʘ ʩʦʟʜʘʥʠʷ 

ʟʘʢʘʟʘ. 

2. ʌʦʨʤʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʝʢʮʠʠ, ʙʳʩʪʨʦ ʧʝʨʝʡʪʠ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʝʢʮʠʠ 

ʧʦʤʦʛʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʩʩʳʣʢʠ ʚ ʧʘʥʝʣʠ ɹʳʩʪʨʘʷ ʥʘʚʠʛʘʮʠʷ. ʉʦʜʝʨʞʠʤʦʝ 

ʩʝʢʮʠʡ ʤʦʞʥʦ ʩʚʦʨʘʯʠʚʘʪʴ, ʘ ʩʝʢʮʠʠ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʥʫʞʥʦʤ ʧʦʨʷʜʢʝ. 

3. ɿʘʧʦʣʥʝʥʠʝ ʬʦʨʤʳ ʩʦʟʜʘʥʠʷ ʟʘʢʘʟʘ: ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʝʨʚʦʡ ʩʝʢʮʠʝʡ 

ʷʚʣʷʝʪʩʷ ʩʝʢʮʠʷ ɿʘʢʘʟ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʶʪʩʷ ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʟʘʢʘʟʘ 

ʪʦʚʘʨʳ. ʄʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚ ʟʘʢʘʟ ʫʞʝ ʠʤʝʶʱʠʡʩʷ ʪʦʚʘʨ, ʥʘʞʘʚ ʥʘ ʢʥʦʧ-

ʢʫ [ɼʦʙʘʚʠʪʴ ʪʦʚʘʨ], ʣʠʙʦ ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʪʦʚʘʨ (ʢʥʦʧʢʘ [ʅʦʚʳʡ ʪʦʚʘʨ]), 

ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʫʢʘʟʘʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʪʘʥʝʪʩʷ ʚ ʩʠʩ-

ʪʝʤʝ. ʂʥʦʧʢʘ [ʅʦʚʳʡ ʪʦʚʘʨ]... ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʥʘ-

ʩʪʨʦʡʢʘʭ ʤʦʜʫʣʷ ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʦʪʤʝʯʝʥʘ ʦʧʮʠʷ çʈʘʟʨʝʰʘʪʴ ʜʦʙʘʚ-

ʣʷʪʴ ʥʦʚʳʡ ʪʦʚʘʨ ʚ ʬʦʨʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʟʘʢʘʟʘè. 

4. ʉʢʠʜʢʠ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ, ʩʥʷʚ ʬʣʘʞʢʠ ʩ ʥʝʦʙʭʦʜʠʤʳʭ ʩʢʠʜʦʢ ʚ ʪʘʙ-

ʣʠʮʝ ʩʦʩʪʘʚʘ ʟʘʢʘʟʘ ʠʣʠ ʫʜʘʣʠʚ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʚʝʜʝʥʥʳʭ ʢʫʧʦʥʘʭ ʚ ʧʦ-

ʣʝ çʇʨʦʤʦʢʦʜè. 

 5. ɺ ʩʝʢʮʠʠ ʇʦʢʫʧʘʪʝʣʴ ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʫʞʝ ʠʤʝʶʱʝʛʦʩʷ ʚ ʩʠʩʪʝʤʝ 

ʧʦʢʫʧʘʪʝʣʷ, ʢʣʠʢʥʫʚ ʧʦ ʢʥʦʧʢʝ [ʅʘʡʪʠ], ʧʨʠʯʝʤ ʜʣʷ ʥʝʛʦ ʚʳ ʤʦʞʝʪʝ ʚʳ-

ʙʨʘʪʴ ʫʞʝ ʠʤʝʶʱʠʡʩʷ ʧʨʦʬʠʣʴ ʣʠʙʦ ʩʦʟʜʘʪʴ ʥʦʚʳʡ. ʇʨʦʬʠʣʴ ʧʦʢʫʧʘʪʝʣʷ 

ʥʫʞʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʨʘʟ ʟʘʥʦʚʦ ʥʝ ʚʚʦʜʠʪʴ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʠ 

ʜʘʥʥʳʝ ʜʣʷ ʜʦʩʪʘʚʢʠ: ʧʨʠ ʚʳʙʦʨʝ ʫʞʝ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦʣʷ ʟʘʧʦʣ-

ʥʷʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

6. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʩʣʝʜʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ 

ʧʦʣʷ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʭ ʜʣʷ ʜʦʩʪʘʚʢʠ. ʇʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʟʘʢʘʟʘ 

ʧʦʢʫʧʘʪʝʣʴ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ ʚ ʦʙʱʠʡ ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

7. ɺ ʩʝʢʮʠʠ ʆʪʛʨʫʟʢʘ ʚʳʙʝʨʠʪʝ ʥʝʦʙʭʦʜʠʤʫʶ ʩʣʫʞʙʫ ʜʦʩʪʘʚʢʠ. ʇʦ ʫʤʦʣ-

ʯʘʥʠʶ ï ʩʦʙʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

8. ɺ ʩʝʢʮʠʠ ʆʧʣʘʪʘ ʚʳʙʝʨʠʪʝ ʧʣʘʪʝʞʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ 



ɺ.ɺ. ʎʚʝʨʦʚ, ɸ.ɺ. ʇʫʯʢʦʚʘ 
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ʀʥʩʪʨʫʢʮʠʠ  

ʧʦ ʚʳʧʦʣʥʝʥʠʶ 

ʦʧʝʨʘʮʠʡ 

ʉʦʩʪʘʚ ʜʝʡʩʪʚʠʡ ʧʦ ʦʧʝʨʘʮʠʠ 

ʧʦʢʫʧʘʪʝʣʴ ʙʫʜʝʪ ʚʥʦʩʠʪʴ ʦʧʣʘʪʫ ʟʘ ʟʘʢʘʟ: ʥʘʣʠʯʥʳʝ ʚʦʜʠʪʝʣʶ, ʨʘʩʯʝʪʥʳʡ 

ʩʯʝʪ (ʧʨʝʜʦʧʣʘʪʘ), ʨʘʩʯʝʪʥʳʡ ʩʯʝʪ (ʦʪʩʨʦʯʢʘ ʧʣʘʪʝʞʘ).ɽʩʣʠ ʧʣʘʥʠʨʫʝʪʩʷ 

ʧʨʦʚʝʜʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʧʣʘʪ ʧʦ ʟʘʢʘʟʫ, ʪʦ ʜʦʙʘʚʴʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫ-

ʤʝʥʪʳ ʦʧʣʘʪʳ. 

3. ɿʘʥʝʩʝʥʠʝ ʟʘʢʘʟʘ 

ʥʘ ʜʦʩʪʘʚʢʫ ʣʦʛʠ-

ʩʪʠʯʝʩʢʠʤ ʧʘʨʪʥʝ-

ʨʘʤ 

 

 

ʇʦʯʪʘ ʈʦʩʩʠʠ. 1. ʅʘ ʩʘʡʪʝ ʦʪʧʨʘʚʣʝʥʠʡ ʧʦʯʪʳ ʈʦʩʩʠʠ ʚʦʡʪʠ ʚ ʣʠʯʥʳʡ 

ʢʘʙʠʥʝʪ (https://otpravka.pochta.ru/dashboard#/upload).  

2. ʏʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʠ ʦʬʦʨʤʠʪʴ ʟʘʢʘʟ, ʥʘʞʠʤʘʝʤ çʜʦʙʘʚʠʪʴè Ÿ çʉʦʟ-

ʜʘʪʴè.ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʟʘʧʦʣʥʷʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʣʷ. ʀ ʚʥʠʟʫ ʩʪʨʘ-

ʥʠʮʳ ʚʠʜʠʤ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʩʨʦʢ ʜʦʩʪʘʚʢʠ ʠ ʩʪʦʠʤʦʩʪʴ ʦʪʧʨʘʚʣʝʥʠʷ 

ʥʘʰʝʡ ʧʦʩʳʣʢʠ. 

ɺʘʞʥʦ!!! ɺʝʩ ʦʪʧʨʘʚʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʚʚʝʜʝʥ ʪʦʯʥʦ. ʅʘ ʟʘʢʘʟʘʭ ʜʣʷ ʦʪʧʨʘʚ-

ʢʠ ʧʦʯʪʦʡ ʈʦʩʩʠʠ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʙʦʨʢʠ, ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʩʪʘʚʣʝʥ ʚʝʩ 

ʢʘʞʜʦʡ ʦʪʧʨʘʚʢʠ. ʀʥʘʯʝ ʚʩʝ ʥʘʰʠ ʟʘʧʦʣʥʝʥʥʳʝ ʬʦʨʤʳ ʦʢʘʞʫʪʩʷ ʥʝʚʝʨ-

ʥʳʤʠ ʠ ʧʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ ï ʙʝʩʩʤʳʩʣʝʥʥʦʡ. 

3. ɽʩʣʠ ʤʳ ʭʦʪʠʤ ʦʬʦʨʤʠʪʴ ʟʘʢʘʟ, ʪʦ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ ʚʥʠʟʫ: ʉʦʭʨʘʥʠʪʴ 

ʦʪʧʨʘʚʣʝʥʠʝ. ʆʪʧʨʘʚʣʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʅʦʚʳʭ ʦʪʧʨʘʚʢʘʭ. ʇʨʠ ʱʝʣʯʢʝ 

ʧʦ ʥʝʤʫ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʫ ʥʘʩ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢ ʧʝʨʝʜʘʯʝ 1 ʦʪʧʨʘʚʢʘ. ɽʩʣʠ 

ʟʘʢʘʟʦʚ ʢ ʦʪʧʨʘʚʢʝ ʙʦʣʴʰʝ, ʪʦ ʜʦʙʘʚʣʷʝʤ ʠ ʩʦʟʜʘʝʤ ʩʣʝʜʫʶʱʫʶ ʦʪʧʨʘʚʢʫ. 

4. ʂʦʛʜʘ ʚʩʝ ʟʘʢʘʟʳ ʢ ʦʪʧʨʘʚʢʝ ʚʚʝʜʝʥʳ, ʪʦ ʤʳ ʚʳʙʠʨʘʝʤ ʛʘʣʦʯʢʦʡ ʪʝ ʦʪ-

ʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʝʜʫʪ ʩʝʛʦʜʥʷ ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʇʦʜ-

ʛʦʪʦʚʠʪʴ ʢ ʦʪʧʨʘʚʢʝè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʪʨʫʜʥʠʢʠ ʧʦʯʪʳ ʤʦʛʫʪ ʫʚʠʜʝʪʴ ʚ 

ʩʠʩʪʝʤʝ ʦʪʧʨʘʚʢʠ ʠ ʙʝʟ ʣʠʰʥʠʭ ʧʨʦʚʦʣʦʯʝʢ ʧʨʠʥʷʪʴ ʪʦʚʘʨ.  

5. ʉʢʘʯʠʚʘʝʤ ʘʨʭʠʚ, ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʚʳʚʦʜʠʤ ʥʘ ʧʝʯʘʪʴ ʬʦʨʤʫ 103 

(2 ʵʢʟ.) ʠ ʬʦʨʤʫ 7 (1 ʵʢʟ.). ɼʦʢʫʤʝʥʪʳ ʧʝʨʝʜʘʝʤ ʚʤʝʩʪʝ ʩ ʥʘʢʣʘʜʥʳʤʠ ʥʘ 

ʛʦʨʦʜ ʚʦʜʠʪʝʣʶ. 

ʕʥʝʨʛʠʷ. 1. ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʥʘʞʠʤʘʝʤ çʈʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠè. ɺʚʦʜʠʤ 

ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ. ʇʦʣʫʯʘʝʤ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ. 

2. ʀʥʩʪʨʫʢʮʠʶ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʠʯʥʳʭ ʢʘʙʠʥʝʪʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʯʝʨʝʟ 

ʧʫʪʴ: ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ Ÿ ʀʥʩʪʨʫʢʮʠʷ ʜʣʷ ʃʂ.URL: [https://nrg-

tk.ru/instruktsiya-dlya-lichnogo-kabineta/] 

ʈɸʊʕʂ. ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʚʚʦʜʠʤ ʧʫʥʢʪ ʦʪʧʨʘʚʣʝʥʠʷ, ʥʘʟʥʘʯʝʥʠʷ, ʚʝʩ 

ʠ ʦʙʲʸʤ. ʅʘʞʠʤʘʝʤ ʢʘʣʴʢʫʣʷʪʦʨ. ɺʚʦʜʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʀ 

ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. ɺʠʜʠʤ ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ ʮʝʥʫ ʦʪʧʨʘʚʢʠ. 

ɺ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʩʝʤ ʧʝʨʝʚʦʟʢʘʤ 

 ɾʝʣɼʦʨʕʢʩʧʝʜʠʮʠʷ. ɼʣʷ ʨʘʩʯʸʪʘ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʥʘʞʠʤʘʝʤ ʣʝʚʫʶ 

ʢʥʦʧʢʫ ʤʳʰʠ ʥʘ ʧʫʥʢʪ çʦʥʣʘʡʥ-ʢʘʣʴʢʫʣʷʪʦʨè. ɺ ʦʥʣʘʡʥ ʢʘʣʴʢʫʣʷʪʦʨʝ 

ʫʢʘʟʘʪʴ ʚʝʩ, ʦʙʲʝʤ ʠ ʧʫʥʢʪʳ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ. ʅʘʞʠʤʘʝʤ ʢʥʦʧ-

ʢʫ[ʈʘʩʩʯʠʪʘʪʴ]. 

ɼʝʣʦʚʳʝ ʣʠʥʠʠ. ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʚʚʦʜʠʤ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ, ʦʪʧʨʘʚ-

ʣʝʥʠʷ, ʥʘʞʠʤʘʝʤ çʈʘʩʩʯʠʪʘʪʴ ʤʝʞʜʫ ʪʝʨʤʠʥʘʣʘʤʠè. ʋʢʘʟʳʚʘʝʤ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʫʢʘʟʳʚʘʝʤ ʜʘʪʫ ʧʨʠʝʤʢʠ ʛʨʫʟʘ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ, ʜʦʩ-

ʪʘʚʢʫ ʜʦ ʘʜʨʝʩʘ. ɺʠʜʠʤ ʩʪʦʠʤʦʩʪʴ ʦʪʧʨʘʚʢʠ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ. 

ɺ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʜʦʩʪʫʧʥʳ ʚʩʝ ʦʪʧʨʘʚʢʠ. 

ɹʘʡʢʘʣ-ʩʝʨʚʠʩ. ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʚʚʦʜʠʤ ʧʫʥʢʪʳ ʦʪʧʨʘʚʣʝʥʠʷ, ʥʘ-

ʟʥʘʯʝʥʠʷ, ʦʙʲʝʤ ʠ ʚʝʩ. ʅʘʞʠʤʘʝʤ çʇʦʜʨʦʙʥʳʡ ʨʘʩʯʝʪè. ɺʚʦʜʠʤ ʟʥʘʯʝʥʠʷ 

ʛʘʙʘʨʠʪʦʚ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʪʧʨʘʚʢʠ ʚʳʩʚʝʪʠʪʴʩʷ ʩʧʨʘʚʘ ʚ 

ʫʛʣʫ 

ʇʕʂ. ɺʚʦʜʠʤ ʧʫʥʢʪʳ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʪʧʨʘʚʣʝʥʠʷ, ʚʝʩ, ʦʙʲʝʤ, ʣʠʙʦ ʛʘʙʘ-

ʨʠʪʳ. ɾʤʝʤ çʈʘʩʩʯʠʪʘʪʴè. ʇʦʣʫʯʘʝʤ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ.  

ɺ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʤʦʞʥʦ ʚʠʜʝʪʴ ʚʩʝ ʦʪʧʨʘʚʢʠ. 

 

https://otpravka.pochta.ru/dashboard#/upload


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʉ ʫʯʝʪʦʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʩʙʦʝʚ ʘʣʛʦʨʠʪʤ ʃʇ 

çʋʧʨʘʚʣʝʥʠʝ ʟʘʢʘʟʘʤʠ ʥʘ ʦʪʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ 

ʚ ʩʨʦʢè ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩ. 2.  

 

1. ʄʝʥʝʜʞʝʨ ʧʦʣʫʯʘʝʪ ʟʘʷʚʢʫ ʦʪ ʢʣʠʝʥʪʘ 

2. ʄʝʥʝʜʞʝʨ ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʧʝʨʘʪʦʨʫ ʧʦ ʧʦʯʪʝ, 

ʣʠʙʦ ʚ ʩʦʦʙʱʝʥʠʠ ʯʝʨʝʟ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʤʝʩʩʝʥʜʞʝʨ 

4. ʆʧʝʨʘʪʦʨ ʦʬʦʨʤʣʷʝʪ ʟʘʢʘʟ ʚ ç1ʉ: ɹʫʭʛʘʣʪʝʨʠʷ 8è ʧʦ ʠʥʩʪʨʫʢʮʠʠ (ʪʘʙʣ. 5 ï ʧ.1) 

5. ʄʝʥʝʜʞʝʨ ʦʪʧʨʘʚʣʷʝʪ ʩʯʝʪ ʢʣʠʝʥʪʫ ʥʘ ʦʧʣʘʪʫ. ʇʦʣʫʯʘʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦʪ ʢʣʠʝʥʪʘ ʦ ʧʦ-

ʢʫʧʢʝ (ʧʦʩʣʝ ʵʪʦʛʦ ʢʣʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪ ʦʧʣʘʪʫ, ʝʩʣʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʠʥʘʷ ʬʦʨʤʘ ʦʧʣʘʪʳ) 

 

 
6. ʄʝʥʝʜʞʝʨ ʧʨʦʚʝʨʷʝʪ ʦʧʣʘʪʫ, ʜʦʢʫʤʝʥʪʳ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʠʝʥʪʘ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʫʩʣʫʛʠ çʦʪʩʨʦʯʢʘ ʧʣʘʪʝʞʘè ʠ ʛʦʪʦʚʠʪ ʙʣʘʥʢ ʜʦʩʪʘʚʢʠ (ʪʘʙʣ. 4), ʢʦʪʦ-

ʨʳʡ ʚ ʧ. 8 ʧʝʨʝʜʘʝʪ ʦʧʝʨʘʪʦʨʫ ʩ ʫʯʝʪʦʤ ʩʨʦʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʬʦʨʤʳ ï ʪʘʙʣ. 3 

7. ʄʝʥʝʜʞʝʨ ʟʘʥʦʩʠʪ ʟʘʷʚʢʫ ʚ ç1ʉ-ɹʠʪʨʠʢʩè ʧʦ ʠʥʩʪʨʫʢʮʠʠ (ʪʘʙʣ. 5 ï ʧ. 2) 

8. ʆʧʝʨʘʪʦʨ ʧʝʯʘʪʘʝʪ ʯʝʪʳʨʝ ʥʘʢʣʘʜʥʳʝ ʥʘ ʩʙʦʨʢʫ ʠ ʧʝʨʝʜʘʝʪ ʠʭ ʚʤʝʩʪʝ  

ʩ ʙʣʘʥʢʦʤ ʜʦʩʪʘʚʢʠ (ʪʘʙʣ. 4) ʥʘ ʩʢʣʘʜ ʜʣʷ ʩʙʦʨʢʠ ʟʘʢʘʟʘ 

9. ʂʣʘʜʦʚʱʠʢʠ ʩʦʙʠʨʘʶʪ ʟʘʢʘʟ, ʜʝʣʘʶʪ çʚʳʯʝʨʢʠè, ʧʨʦʩʪʘʚʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʧʘʣʣʝʪ 

ʚ ç1ʉ: ɹʠʪʨʠʢʩè ʧʦ ʠʥʩʪʨʫʢʮʠʠ (ʪʘʙʣ. 5 ï ʧ. 2), ʣʠʙʦ ʫʢʘʟʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʦʪ-

ʜʝʣʴʥʳʭ ʤʝʩʪ ʥʘ ʥʘʢʣʘʜʥʦʡ 

10. ɼʝʞʫʨʥʳʡ ʢʣʘʜʦʚʱʠʢ ʧʝʨʝʜʘʝʪ ʥʘʢʣʘʜʥʳʝ ʚ ʦʪʜʝʣ ʣʦʛʠʩʪʠʢʠ 

11. ʃʦʛʠʩʪ ʨʘʩʧʨʝʜʝʣʷʝʪ ʥʘʢʣʘʜʥʳʝ ʧʦ ʘʚʪʦʤʘʰʠʥʘʤ. ʆʧʨʝ-

ʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʟʘʛʨʫʟʢʠ, ʥʫʤʝʨʫʷ ʥʘʢʣʘʜʥʳʝ 

12. ʃʦʛʠʩʪ ʧʝʨʝʜʘʝʪ ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʭ ʥʘʢʣʘʜʥʳʭ ʥʘ ʩʢʣʘʜ  

ʥʘ ʩʙʦʨʢʫ, ʜʣʷ ʦʪʯʝʪʥʦʩʪʠ; ʝʱʝ ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ ʧʝʨʝʜʘʝʪ ʥʘ ʩʢʣʘʜ ʥʘ ʧʦʛʨʫʟʢʫ 

14. ɿʘʛʨʫʟʢʘ ʘʚʪʦʤʘʰʠʥʳ ʩ ʢʦʥʪʨʦʣʝʤ ʫʩʪʘʥʦʚʣʝʥʥʦʡ  

ʣʦʛʠʩʪʘʤʠ ʦʯʝʨʝʜʥʦʩʪʠ ʟʘʛʨʫʟʢʠ ʢʣʘʜʦʚʱʠʢʦʤ 

13. ʇʦʩʪʘʥʦʚʢʘ ʘʚʪʦʤʘʰʠʥʘ ʧʦʜ ʧʦʛʨʫʟʢʫ 

15. ʇʝʨʝʜʘʯʘ ʚʦʜʠʪʝʣʶ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ  

(ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʘʷ ʥʘʢʣʘʜʥʘʷ, ʩʯʝʪʘ-ʬʘʢʪʫʨʳ, ʜʦʛʦʚʦʨʘ) 

3. ʉʦʛʣʘʩʦʚʘʥʠʝ ʦʪʧʨʘʚʢʠ. ɿʘʥʝʩʝʥʠʝ ʟʘʢʘʟʘ ʥʘ ʜʦʩʪʘʚʢʫ ʣʦʛʠʩʪʠʯʝʩʢʠʤ  

ʧʘʨʪʥʝʨʘʤ ʧʦ ʠʥʩʪʨʫʢʮʠʠ (ʪʘʙʣ. 5 ï ʧ. 3) 

3.1. ʈʦʟʥʠʯʥʳʡ ʟʘʢʘʟ ï ʤʝʥʝʜʞʝʨ 

ʩʦʛʣʘʩʫʝʪ ʦʪʧʨʘʚʢʫ ʯʝʨʝʟ ʊʂ ʩ 

ʦʪʜʝʣʦʤ ʣʦʛʠʩʪʠʢʠ 

3.2. ʆʧʪʦʚʳʡ ʟʘʢʘʟ ʚ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʳʝ ʦʪʧʨʘʚ-

ʢʘ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ, ʜʦʧ. ʨʘʩʭʦʜʳ ʩʦʛʣʘʩʦʚʳ-

ʚʘʶʪʩʷ ʩ ʜʠʨʝʢʪʦʨʦʤ, ʣʠʙʦ ʩ ʝʛʦ ʟʘʤʝʩʪʠʪʝʣʝʤ 



ɺ.ɺ. ʎʚʝʨʦʚ, ɸ.ɺ. ʇʫʯʢʦʚʘ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʢʣʘʜʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʘʢ ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ » 
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ʈʠʩ. 2. ɸʣʛʦʨʠʪʤ ʃʇ ʧʨʝʜʧʨʠʷʪʠʷ çʋʧʨʘʚʣʝʥʠʝ ʟʘʢʘʟʘʤʠ ʥʘ ʦʪʧʫʩʢ  

ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʚ ʩʨʦʢè (ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ  

ʚʳʜʝʣʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʢʨʘʱʝʥʠʷ ʩʙʦʝʚ) 

ʇʦʪʝʨʠ ʚʨʝʤʝʥʠ ʦʪ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʭ ʩʙʦʝʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʛʨʫʟʢʠ ʧʨʦʜʫʢʮʠʠ 

ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʨʝʛʣʘʤʝʥʪʘ (ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʩʧʦʣʥʠʪʝʣʷʤ ʧʦ ʚʘʨʠʘʥʪʘʤ ʠʩʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ) ʩʥʠʟʠʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 60% (ʪʘʙʣ. 6). 

ʊʘʙʣʠʮʘ 6 

ʇʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ ʨʝʰʝʥʠʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ʜʦ  

ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʥʘ ʃʇ  

ʆʧʠʩʘʥʠʝ ʧʨʦʙʣʝʤʳ ʉʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʚ ʛʦʜ, 

ʩʫʪ. 

ʉʦʢʨʘʱʝʥʠʝ 

ʧʦʪʝʨʴ ʚʨʝʤʝ-

ʥʠ ʟʘ ʛʦʜ, ʩʫʪ ʜʦ ʚʥʝʜʨʝʥʠʷ  

ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʇʦʟʜʥʷʷ ʩʜʘʯʘ ʥʘʢʣʘʜʥʦʡ ʥʘ ʧʦʛʨʫʟʢʫ 

ʤʝʥʝʜʞʝʨʦʤ 

916,37 245,18 671,19 

ʅʝ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʛʨʘʬʠʢʝ ʦʞʠʜʘʥʠʷ ʪʦʚʘʨʘ ʢʣʠʝʥʪʦʤ 

273,06 79,92 193,14 

ʆʧʝʯʘʪʢʠ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʟʘʢʘʟʘ ʚ 

1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ 8, ʣʠʙʦ ʥʘ ʩʘʡʪʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ 

255,36 182,4 72,96 

ʅʝʚʝʨʥʳʡ ʧʦʨʷʜʦʢ ʧʦʛʨʫʟʢʠ, ʧʫʪʘʥʠ-

ʮʘ ʥʘ ʩʢʣʘʜʝ 

20,16 - 20,16 

ʆʧʝʯʘʪʢʘ ʧʨʠ ʟʘʥʝʩʝʥʠʠ ʚ ç1ʉ-

ɹʠʪʨʠʢʩè 

2,4 2,1 0,3 

ʆʪʩʫʪʩʪʚʠʝ ʜʠʨʝʢʪʦʨʘ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ 

28 28 0 

ʇʦʪʝʨʷ ʥʘʢʣʘʜʥʦʡ 9,36 9,36 0 

ʀʪʦʛʦ 1504,71 546,96 957,75 

 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʘ ʥʘ ʃʇ çʋʧʨʘʚʣʝʥʠʝ ʟʘʢʘʟʘʤʠ ʥʘ 

ʦʪʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʚ ʩʨʦʢè ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

çɸè. ʆʙʱʠʡ ʛʦʜʦʚʦʡ ʜʦʭʦʜ (ʆɻɼ) ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 1,440 ʤʣʨʜ. ʨʫʙ. ʚ ʛʦʜ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʘʟʦʚ (Qʩʨ) 12000 ʚ ʛʦʜ, ʠʟ ʥʠʭ 17% ʦʧʪʦʚʳʭ ʠ 83% ʨʦʟʥʠʯ-

ʥr ʭ (ʧʦʨʷʜʢʘ10 000 ʨʦʟʥʠʯʥʳʭ ʠ 2000 ʦʧʪʦʚʳʭ ʟʘʢʘʟʦʚ ʚ ʛʦʜ).  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʨʫʧʥʦʛʦ ʟʘʢʘʟʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 30 ʩʫʪʦʢ., 

ʤʝʣʢʦʛʦ ï 7 ʩʫʪʦʢ; ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ 10,91 ʩʫʪʦʢ. 

ʉʨʝʜʥʠʡ ʜʦʭʦʜ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʛʦ ʟʘʢʘʟʘ ʩʦʩʪʘʚʣʷʝʪ 120 000 ʨʫʙ. 

ʃʠʢʚʠʜʘʮʠʷ ʧʨʠʯʠʥ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʙʦʷʤ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʜʦʭʦʜ ʚ ʨʘʟʤʝʨʝ: 

æɼ = ɼʟĀæʊʧ/ʊʟ, 

ʛʜʝ æɼ ï ʚʦʟʤʦʞʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʚ ʩʣʫʯʘʝ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥ ʟʘʜʝʨʞʝʢ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʢʘʟʦʚ, ʨʫʙ./ʛʦʜ; 

ɼʟ ï ʩʨʝʜʥʠʡ ʜʦʭʦʜ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʫʙ.; 

ʊʟ ï ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʫʪ; 

æʊʧ ï ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʟʘ ʛʦʜ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʫʪ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʫʤʤʳ ʧʦ 

ʢʘʞʜʦʡ ʠʟ ʧʨʠʯʠʥ ʩʙʦʷ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ɿʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 87,79 ʟʘʢʘ-

ʟʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʚ ʨʘʟʤʝʨʝ 10 534 800 ʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʢʦʤʧʘʥʠʠ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 10,5 ʤʣʥ. ʨʫʙ. 

ʠʣʠ 0,73 % ʦʪ ʝʝ ʦʙʱʝʛʦ ʛʦʜʦʚʦʛʦ ʜʦʭʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʣʠʯʝʩʪʚʦ ʩʙʦʝʚ ʚ ʩʨʦʢʘʭ ʚʳ-

ʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʧʨʠʯʠʥʘʤ ʩʦʢʨʘʱʘʝʪʩʷ ʩ 597 ʜʦ 272 ï ʥʘ 325 

(ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ), ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʨʠʩʢ ʩʙʦʷ ʚʳʧʦʣʥʝʥʠʶ ʟʘʢʘʟʦʚ ʚ ʩʨʦʢ ʥʘ 2,71 % 

ʟʘʢʘʟʦʚ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʠʤʠʜʞʝʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ.  

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʢʣʘʜʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢ-

ʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʜʦʩʪʘʚʢʠ ʚ ʩʨʦʢ; 

2. ɺʳʷʚʣʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʢʣʘʜʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʙʦʷʤ ʚ ʩʨʦʢʘʭ ʜʦʩʪʘʚʢʠ ʠ ʧʦʩʪʘʚʦʢ (ʩʤ. ʪʘʙʣ. 1); 

2. ʆʧʨʝʜʝʣʝʥ ʠʥʩʪʨʫʤʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʢʣʘʜ-

ʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠ ̫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʜʦʩʪʘʚʢʠ ï ʨʝʛʣʘʤʝʥʪ ʥʘ ʃʇ 

çʋʧʨʘʚʣʝʥʠʝ ʟʘʢʘʟʘʤʠ ʥʘ ʦʪʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ 

ʚ ʩʨʦʢè; 

3. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʝʛʣʘʤʝʥʪʘ ʥʘ ʃʇ (ʨʠʩ. 1); 

4. ʈʘʟʨʘʙʦʪʘʥ ʨʝʛʣʘʤʝʥʪ ʥʘ ʃʇ çʋʧʨʘʚʣʝʥʠʝ ʟʘʢʘʟʘʤʠ ʥʘ ʦʪʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʦ 

ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʚ ʩʨʦʢè ʧʨʝʜʧʨʠʷʪʠʷ çɸè. ɸʧʨʦʙʘʮʠʷ ʨʝʛʣʘ-

ʤʝʥʪʘ ʧʦʢʘʟʘʣʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʜʦʩʪʘʚʢʠ 

ʚ ʩʨʦʢ. 
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IMPROVING THE PROCES S  

OF THE WAREHOUSE SERVICE AS A FACTOR  

OF INCREASING THE RE LIABILITY OF DELIVER Y IN TIME  
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failures in warehouse maintenance. 

 

The article considers the possibility of the increasing of reliability of the delivery of products 

in time due to the identifying organizational and technological factors destabilizing ware-

house maintenance and reducing their impact by improving the framework for the process of 

warehouse service. 
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ɺ.ʅ. ɺʠʥʦʛʨʘʜʦʚ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ çʂɻʄʊʋè 

ʅ.ɺ. ʀʚʘʥʦʚʩʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʂɻʄʊʋè 

ɼ.ɸ. ʅʦʚʦʩʝʣʦʚ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʌɻɹʆʋ ɺʆ çʂɻʄʊʋè 

ʌɻɹʆʋ ɺʆ çʂʝʨʯʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʨʩʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

298309, ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ, ʛ. ʂʝʨʯʴ, ʫʣ. ʆʨʜʞʦʥʠʢʠʜʟʝ, 82 

ɸʅɸʃʀɿ ɺʃʀʗʅʀʗ ʉʃʋʏɸʁʅʓʍ ʇɸʈɸʄɽʊʈʆɺ ʉʋɼʅɸ  

ʅɸ ʋʇʈɸɺʃʗɽʄʆʉʊʔ ʀ ɹɽɿʆʇɸʉʅʆʉʊʔ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ, ʦʮʝʥʢʘ ʨʠʩʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʤʦʨʩʢʦʛʦ ʩʫʜʥʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ.  

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ, ʪʘʢʠʭ ʢʘʢ: ʧʨʠʩʦʝ-

ʜʠʥʝʥʥʳʝ ʤʘʩʩʳ ʚʦʜʳ ʠ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ, ʦʩʘʜʢʘ ʩʫʜʥʘ ʠ ʜʨʫʛʠʭ, ʥʘ ʪʨʘʝʢʪʦʨʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ, ʥʘ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ. ʊʘʢʞʝ ʚ ʨʘʙʦʪʝ 

ʧʨʠʚʝʜʝʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʣʶʙʳʭ ʤʘʥʝʚʨʝʥʥʳʭ ʦʧʝʨʘʮʠʷʭ ʩʫʜʥʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʫʟʢʦʩʪʝʡ.  

ɺʚʝʜʝʥʠʝ 

ɿʘʜʘʯʘ ʘʥʘʣʠʟʘ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʫʜʥʘ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʠ ʥʫʞʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ (ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ, ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʩʫʜʥʘ, 

ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʩʫʜʥʘ) ʧʨʠ ʟʘʜʘʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ (ʧʨʦ-

ʜʦʣʴʥʦʡ ʪʷʛʠ, ʫʛʣʘ ʧʝʨʝʢʣʘʜʢʠ ʨʫʣʷ) ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʚʦʞʜʝʥʠʷ. ʕʪʘ ʟʘʜʘʯʘ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ ʧʨʠ ʧʨʦʭʦ-

ʞʜʝʥʠʠ ʩʫʜʥʦʤ ʫʟʢʠʭ ʧʨʦʣʠʚʦʚ ʩ ʢʨʫʪʳʤʠ ʧʦʚʦʨʦʪʘʤʠ, ʠʟʤʝʥʷʶʱʝʡʩʷ ʛʣʫʙʠʥʦʡ ʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʦʩʪʦʚʝʨʥʦʝ ʟʥʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʧʨʘʚʣʷʝʤʦʩʪʠ 

ʩʫʜʥʘ ʧʦʟʚʦʣʷʝʪ ʩʫʜʦʚʦʜʠʪʝʣʶ ʠʣʠ ʘʚʪʦʨʫʣʝʚʦʤʫ ʧʨʘʚʠʣʴʥʦ ʟʘʜʘʚʘʪʴ ʫʧʨʘʚʣʷʶʱʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʥʘ ʤʦʤʝʥʪ ʧʨʦʭʦʞʜʝ-

ʥʠʷ ʩʫʜʥʦʤ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ (ʢʨʫʪʳʭ ʧʦʚʦʨʦʪʦʚ, ʤʝʣʢʦʚʦʜʴʷ, ʧʨʦʣʝʪʦʚ 

ʤʦʩʪʦʚ). 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʋʧʨʘʚʣʷʝʤʦʝ ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʚʝʢʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ [1] 

, (1) 

ʛʜʝ 

X(t) ï ʚʝʢʪʦʨ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ;  

U(t) ï ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ ʦʪ ʨʫʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʧʨʦʜʦʣʴʥʦʡ ʪʷʛʠ);  

P ï ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ (ʤʘʩʩʘ, ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ, ʦʩʘʜʢʘ, ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʠ ʨʷʜ ʜʨʫʛʠʭ);  

 ï ʚʝʢʪʦʨʥʳʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʩʣʫʯʘʡʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ (t)ך

ʚʦʣʥ, ʚʝʪʨʘ, ʪʝʯʝʥʠʝʤ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʚʝʢʪʦʨʘ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʚʳʙʝʨʝʤ ʚʝʢʪʦʨ X = (x, y, vx,vy, ɣ, ɤz),  

ʛʜʝ x, y ï ʢʦʦʨʜʠʥʘʪʳ ʩʫʜʥʘ ʚ ʤʝʩʪʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ  (ʄʇʉʂ),  

vx, vy, ï ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ  ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ʚ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʉʉʂ),  

ɣ ï ʫʛʦʣ ʢʫʨʩʘ ʩʫʜʥʘ;  



ɺ.ʅ. ɺʠʥʦʛʨʘʜʦʚ, ʅ.ɺ. ʀʚʘʥʦʚʩʢʠʡ, ɼ.ɸ. ʅʦʚʦʩʝʣʦʚ 
ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ ʥʘ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 
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ɤz ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʩʫʜʥʘ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ [2].   

 

ɺʝʢʪʦʨʦʤ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨ U = (nʦʙ,ŭ), ʛʜʝ nʦʙ ï ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ (ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʨʦʜʦʣʴʥʫʶ ʪʷʛʫ), ŭ ï ʫʛʦʣ ʧʝʨʝʢʣʘʜʢʠ ʨʫʣʷ 

(ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʫʜʥʦ). 

ɼʣʷ ʚʳʙʨʘʥʥʳʭ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʫʩʣʦʚʠʷʭ ʪʠ-

ʭʦʡ ʧʦʛʦʜʳ ʠ ʛʣʫʙʦʢʦʡ ʚʦʜʳ (ך(t) = 0) ʫʨʘʚʥʝʥʠʝ (1) ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ  

 

 

 

 

 (2) 

 
 

ʛʜʝ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʨʘʞʝʥʠʷʤʠ (1) ʠ (2): 

ï  ʩʠʣʳ ʠʥʝʨʮʠʠ 

 

ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ  

 

 

ï   ʩʠʣʘ ʧʨʦʜʦʣʴʥʦʡ ʪʷʛʠ 

 

ï  ʩʠʣʳ ʦʪ ʧʝʨʝʢʣʘʜʢʠ ʨʫʣʷ 

 
, 

 

ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ 

 
, 

ï ʤʦʤʝʥʪ ʦʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ 

 
, 

ï ʤʦʤʝʥʪ ʦʪ ʧʝʨʝʢʣʘʜʢʠ ʨʫʣʷ  

 (3) 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʫʜʦʚʦʞʜʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ 
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ɺ ʚʳʨʘʞʝʥʠʷʭ (3) m11 = mc + ȹm11, m22 = mc + ȹm22 ï ʤʘʩʩʘ ʩʫʜʥʘ ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳ-

ʤʠ ʤʘʩʩʘʤʠ ʚʦʜʳ; Jzp = Jzc + ȹJzp ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʫʜʥʘ ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤ ʤʦʤʝʥ-

ʪʦʤ ʠʥʝʨʮʠʠ ʚʦʜʳ; 

, ,  

ï ʤʦʜʫʣʠ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ ʚʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʚ ʨʘʡʦʥʝ ʮʝʥʪʨʘ ʤʘʩʩ ʩʫʜʥʘ, ʥʦʩʘ ʠ 

ʨʫʣʷ; 

 ï ʫʛʦʣ ʜʨʝʡʬʘ;  

r ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ; 

, ,  ï ʩʢʦʨʦʩʪʥʳʝ ʥʘʧʦʨʳ;
 

,  ï ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ.
 

ʇʘʨʘʤʝʪʨʳ ʩʫʜʥʘ, ʪʘʢʠʝ ʢʘʢ, L ï ʜʣʠʥʘ ʩʫʜʥʘ, ɺ ï ʰʠʨʠʥʘ ʩʫʜʥʘ, Lr ï ʦʪʩʪʦʷʥʠʝ 

ʨʫʣʷ ʦʪ ʮʝʥʪʨʘ ʤʘʩʩ, Sr ï ʧʣʦʱʘʜʴ ʨʫʣʷ ʠ ʨʷʜ ʜʨʫʛʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʩʪʦʷʥʥʳʤʠ ʚʝ-

ʣʠʯʠʥʘʤʠ. ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʟʘʚʠʩʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʪ ʫʛʣʘ ʜʨʝʡʬʘ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʩʫʜʥʘ ʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʫʜʥʘ ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʷʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ [3].  

ʈʷʜ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ, ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ȹm11, ȹm22 ï ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʤʘʩʩʳ, 

ȹJzp ï ʧʨʠʩʦʝʜʠʥʝʥʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ, ʊʦʩ ï ʦʩʘʜʢʘ ʩʫʜʥʘ ʠ ʨʷʜ ʜʨʫʛʠʭ, ʷʚʣʷʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʕʪʠ ʩʣʫʯʘʡʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʥʝʢʦʪʦ-

ʨʳʝ ʨʘʩʯʝʪʥʳʝ (ʥʦʤʠʥʘʣʴʥʳʝ) ï ʥʝʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʠ ʩʣʫʯʘʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʩʫʜʥʘ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʨʝʘʣʠʟʦʚʘʚʰʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ. 

ɿʘʜʘʯʝʡ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʠ (ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ), ʧʦʟʚʦʣʷʶʱʝʡ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯ-

ʥʳʭ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʘʣʛʦʨʠʪʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ. 

ɿʘʜʘʯʘ ʘʥʘʣʠʟʘ ʫʧʨʘʚʣʷʝʤʦʩʪʠ 

ɼʣʷ ʟʘʜʘʥʥʳʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ ʈo ʠ ʟʘʜʘʥʥʳʭ (ʦʧʦʨʥʳʭ) 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ Uo(t) ʦʧʨʝʜʝʣʠʤ ʦʧʦʨʥʳʝ ʬʘʟʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ Xo(t) ʩʦ-

ʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ (2) ʠ (3). ɼʣʷ ʠʩʪʠʥʥʳʭ (ʨʝʘʣʠʟʦʚʘʚʰʠʭʩʷ) ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʈi 

= ʈo + ȹP  ʧʨʠ ʪʝʭ  ʞʝ ʦʧʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ Uo(t)  ʬʘʟʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʙʫʜʫʪ Xi(t).  

ʆʯʝʚʠʜʥʦ, ʯʪʦ  ï ʙʫʜʝʪ ʥʝʢʦʪʦʨʳʤ 

ʩʣʫʯʘʡʥʳʤ ʥʝʣʠʥʝʡʥʳʤ ʚʝʢʪʦʨʥʳʤ ʪʨʝʥʜʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʫʯʘʡʥʦʛʦ ʚʝʢʪʦʨʘ ȹP 

(ʧʨʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʈo, Uo(t)) [4]. ɺʝʩʴʤʘ ʦʙʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ 

ʩʫʜʥʘ ʷʚʣʷʶʪʩʷ ʤʦʤʝʥʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ȹX(t). 

ɿʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʦʛʦ ʚʝʢʪʦʨʘ ȹP (ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠʣʠ ʤʦʤʝʥʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ), ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʤʝʪʦʜʘʤʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʢʪʦʨʘ ȹX(t) ʠ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʠʤ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʫʜʥʘ. 

ʄʝʪʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ, ʥʦ ʠ ʥʘʠʙʦʣʝʝ 

ʩʣʦʞʥʳʤ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʧʣʘʥʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʤʦ-

ʤʝʥʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʢʪʦʨʘ ȹX(t) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʣʠʥʝʘʨʠʟʘʮʠʠ ʫʨʘʚ-

ʥʝʥʠʡ (2), (3). 

ɺʝʢʪʦʨ ȹX(t) (ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʚʝʢʪʦʨ ʬʫʥʢʮʠʷʭ Xo(t), Uo(t) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʣʠʥʝʡ-

ʥʦʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ 



ɺ.ʅ. ɺʠʥʦʛʨʘʜʦʚ, ʅ.ɺ. ʀʚʘʥʦʚʩʢʠʡ, ɼ.ɸ. ʅʦʚʦʩʝʣʦʚ 
ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ ʥʘ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 
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 (4) 

ʛʜʝ f(*) ï ʚʝʢʪʦʨ-ʬʫʥʢʮʠʷ ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʚʳʨʘʞʝʥʠʡ ʧʨʘʚʳʭ ʯʘʩʪʝʡ ʫʨʘʚʥʝʥʠʡ (2). 

 

ʃʠʥʝʘʨʠʟʫʷ ʫʨʘʚʥʝʥʠʝ (4) ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʢʪʦʨʘ ʬʫʥʢʮʠʠ Xo(t) ʠ ʚʝʢʪʦʨʘ ʈo ʧʦʣʫ-

ʯʠʤ ʣʠʥʝʡʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʚʝʢʪʦʨʘ ȹX(t) 

 
,  (5) 

ʛʜʝ ʤʘʪʨʠʮʳ AX(*), AP(*) ï ʩʦʩʪʘʚʣʝʥʥʳʝ ʠʟ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʝʢʪʦʨʘ f(*) ʧʦ ʚʝʢ-

ʪʦʨʫ X ʠ ʧʦ ʚʝʢʪʦʨʫ P 

 

 

ʉʣʫʯʘʡʥʳʡ ʚʝʢʪʦʨ ȹP
(k)

 ï ʚʝʢʪʦʨ ʥʠʞʥʝʡ ʢʨʦʥʝʢʝʨʦʚʩʢʦʡ ʩʪʝʧʝʥʠ (6). 

ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (5) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ (7) 

 (6) 

ʛʜʝ ʌ(t) ï ʤʘʪʨʠʮʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʷ (5),  ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʤʘʪ-

ʨʠʯʥʦʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ 

ï ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ 

ʄʦʤʝʥʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʢʪʦʨʘ ȹX(t) (ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠ-

ʦʥʥʘʷ ʤʘʪʨʠʮʘ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʨʘʞʝʥʠʷʤʠ 

 (7) 

ʛʜʝ  Kpp ï ʜʠʩʧʝʨʩʠʦʥʥʘʷ  ʤʘʪʨʠʮʘ ʚʝʢʪʦʨʘ ȹP
(k)

  

.
 

ɼʣʷ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʤʘʥʝʚʨʘ ʩʫʜʥʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʫʜʥʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʘʥʝʚʨʝ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʮʠʨʢʫʣʷʮʠʠ ʚ ʢʘ-

ʯʝʩʪʚʝ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʤʦʤʝʥʪʥʳʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʦʪʢʣʦʥʝʥʠʷ ʮʝʥʪʨʘ ʠ ʨʘʜʠʫʩʘ ʮʠʨʢʫʣʷʮʠʠ ʦʪ ʦʧʦʨʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʨʠ ʧʨʦ-

ʭʦʞʜʝʥʠʠ ʩʫʜʥʦʤ ʫʟʢʠʭ ʧʨʦʣʠʚʦʚ ʯʘʩʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʤʦʛʫʪ ʷʚ-

ʣʷʪʴʩʷ ʦʪʢʣʦʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʪ ʜʦʧʫʩʪʠʤʳʭ (ʦʧʦʨʥʳʭ) ʟʥʘʯʝʥʠʡ, 

ʤʦʤʝʥʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʢʣʦʥʝʥʠʡ: ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʘ ʤʘʩʩ ʩʫʜʥʘ ʦʪ ʟʘʜʘʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ʧʨʦʣʠʚʘ, ʢʫʨʩʘ ʩʫʜʥʘ ʠ ʝʛʦ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʭʦʜʘ ʩʫʜʥʦʤ ʫʟʢʦʛʦ ʧʨʦʣʠʚʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʦʨʤʠʨʦʚʘʥʥʫʶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ ʨʠʩʢʘ 

, (8) 

ʛʜʝ   

F(ȹP)ï ʘʧʨʠʦʨʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ȹP;  

W  ï ʦʙʣʘʩʪʴ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ȹP;  

Q(Ű) ï ʜʠʘʛʦʥʘʣʴʥʘʷ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʚʝʩʦʚ ʚʝʢʪʦʨʘ ȹX(Ű);  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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q(Ű) ï ʥʝʦʪʨʠʮʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʚʝʩʘ ʦʪʢʣʦʥʝʥʠʷ ʨʫʣʷ.  

 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ȹXi(Ű) i-ʪʦʡ ʢʦʦʨʜʠʥʘʪʳ ʠ ʦʪʢʣʦʥʝʥʠʷ ʨʫʣʷ ʚ 

ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ (8).  ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

 . 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʩʫʜʥʘ 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʫʜʥʘ ʠ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʧʨʦʛʨʘʤʤʥʦ ʨʝʘ-

ʣʠʟʦʚʘʥʥʘʷ ʥʘ Matlab. ʇʨʠʣʦʞʝʥʠʝ) ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ 

ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʜʣʷ ʩʫʜʥʘ ʪʠʧʘ çɺʦʣʛʦ-ɹʘʣʪè. 

ɺ ʢʘʯʝʩʪʚʝ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʝʣʠʯʠʥʳ ȹm11, ȹm22, 

ȹJzp, ȹʊʦʩ. ʕʪʠ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʩʯʠʪʘʣʠʩʴ ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʤʠ ʧʦ ʨʘʚʥʦʤʝʨʥʦʤʫ ʟʘʢʦʥʫ ʚʝʨʦʷʪʥʦʩʪʠ ʚ ʠʥʪʝʨʚʘʣʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ K% (ʧʦʨʷʜʢʘ 

0ï20%) ʦʪ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʳ ʤʦʜʝʣʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʦʛʣʘʩʥʦ [3] ʠ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ.  

ʄʝʪʦʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [5] ʜʣʷ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʮʠʨʢʫʣʷʮʠʠ ʠ 

ʜʣʷ ʤʘʥʝʚʨʘ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʧʦ ʟʘʜʘʥʥʦʡ ʦʧʦʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʯʠʩʣʝ ʦʙʦʨʦʪʦʚ ʚʠʥʪʘ ʠ ʟʘʜʘʥʥʦʤ ʣʠʥʝʡʥʦʤ ʘʣʛʦʨʠʪʤʝ ʫʧʨʘʚʣʝʥʠʷ ʨʫʣʝʤ ʩʫʜʥʘ [6] 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʨʝʘʣʠʟʘʮʠʡ ʩʣʫʯʘʡʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʠ ʦʧʨʝʜʝʣʝʥʳ ʚʝʨʦʷʪʥʦ-

ʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʢʣʦʥʝʥʠʡ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʦʪ 

ʦʧʦʨʥʳʭ.  

ʅʘ ʈʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʪʨʘʝʢʪʦʨʠʠ ʮʠʨʢʫʣʷʮʠʡ ʩʫʜʥʘ ʜʣʷ ʦʧʦʨʥʳʭ ʟʥʘʯʝʥʠʡ m11 , 

m22 ʠ ʩʣʫʯʘʡʥʳʭ ʟʥʘʯʝʥʠʡ ȹm11=4,8 ʪʩ,  ȹm22= 163,9 ʪʩ , (ȹm11= ï 4,8 ʪʩ,  ȹm22= ï 163,9 

ʪʩ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 10% ʦʪ ʨʘʩʯʝʪʥʦʡ ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʤʘʩʩʳ.  

 

 

ʈʠʩ. 1. ʊʨʘʝʢʪʦʨʠʠ ʮʠʨʢʫʣʷʮʠʡ 

ʅʘ ʈʠʩ. 2 ʧʨʠʚʝʜʝʥʳ ʛʠʩʪʦʛʨʘʤʤʘ ʠ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪ-

ʥʦʩʪʠ ʨʘʜʠʫʩʘ ʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʣʫʯʘʡʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ȹm11, ȹm22, 

ȹJzp, ȹTʦʩ. ɺ ʢʘʯʝʩʪʚʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʛʠʩʪʦʛʨʘʤʤʳ ʚʳʙʨʘʥ ʟʘʢʦʥ ɺʝʡʙʫʣʣʘ [7]. 



ɺ.ʅ. ɺʠʥʦʛʨʘʜʦʚ, ʅ.ɺ. ʀʚʘʥʦʚʩʢʠʡ, ɼ.ɸ. ʅʦʚʦʩʝʣʦʚ 
ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ ʥʘ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 
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ʈʠʩ. 2. ɻʠʩʪʦʛʨʘʤʤʘ ʠ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ɺʝʡʙʫʣʣ 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʧʦ ʟʘʜʘʥʥʦʡ ʦʧʦʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥ-

ʪʝʨʝʩ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ: ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʨʫʣʷ, ʪʨʝʙʫʝʤʦʛʦ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʩʫʜ-

ʥʘ ʥʘ ʦʧʦʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʫʛʣʘ ʢʫʨʩʘ, ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʩʫʜʥʘ [8]. ʇʨʠ ʧʨʝ-

ʚʳʰʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʝʣʠʯʠʥ ʩʠʪʫʘʮʠʷ ʧʨʦʭʦʞʜʝ-

ʥʠʷ ʫʟʢʦʛʦ ʧʨʦʣʠʚʘ ʩʯʠʪʘʝʪʩʷ ʦʧʘʩʥʦʡ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʅʘ ʈʠʩ. 3 ʧʨʠʚʝʜʝʥʳ ʦʧʦʨʥʘʷ ʠ ʨʝʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʠ, ʥʘ ʈʠʩ. 4 ʫʧʨʘʚʣʷʶʱʠʝ ʫʛʣʳ 

ʦʪʢʣʦʥʝʥʠʷ ʨʫʣʷ ʥʘ ʵʪʠʭ ʪʨʘʝʢʪʦʨʠʷʭ. ʅʘ ʈʠʩ. 5. ʧʨʠʚʝʜʝʥ ʨʠʩʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʚʦʜ-

ʢʠ ʩʫʜʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʨʚʘʣʘ ʦʰʠʙʢʠ ʧʨʠʩʦʝʜʠʥʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ (ʚ 

ʧʨʦʮʝʥʪʘʭ). 

 

 

ʈʠʩ. 3. ʊʨʘʝʢʪʦʨʠʷ ʩʫʜʥʘ 
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ʈʠʩ. 4. ʇʝʨʝʢʣʘʜʢʘ ʨʫʣʷ ʥʘ ʦʧʦʨʥʦʡ ʠ ʨʝʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ  

 

ʈʠʩ. 5. ʈʠʩʢ ʦʪ ʧʨʦʮʝʥʪʘ ʠʥʪʝʨʚʘʣʘ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʇʨʠʤʝʨ 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʩʫʜʥʘ 

(ʪʠʧʘ çɺʦʣʛʦ-ɹʘʣʪè) ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ 

ʦʰʠʙʢʠ (ʉʂʆ) ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ůɤ ʠ ʢʫʨʩʘ ůɣ ʧʨʠ ʮʠʨʢʫʣʷʮʠʠ ʩʫʜʥʘ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥ rʧʨʠʩʦʝʜʠʥʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ȹJ. 

ʋʨʘʚʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʧʨʠʙʣʠʞʝʥʥʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

 
 

 
 (9) 

ʛʜʝ, ʩʦʛʣʘʩʥʦ (2), (3) Kɤ = ï 28 665 ʪʩʤ
2
/c, K0 =185,2 ʪʩʤ

2
/c

2
, K d = ï 739,2 ʪʩʤ

2
/c

2
, 



ɺ.ʅ. ɺʠʥʦʛʨʘʜʦʚ, ʅ.ɺ. ʀʚʘʥʦʚʩʢʠʡ, ɼ.ɸ. ʅʦʚʦʩʝʣʦʚ 
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ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠ ʢʫʨʩ ʩʫʜʥʘ (ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʪʢʣʦʥʝʥʠʠ ʨʫʣʷ ŭ = ŭo = ˊ/6) ʚ̫-

ʣʷʶʪʩʷ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʡ (9) ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʨʘʞʝʥʠʷʤʠ 

 
 

 
(10) 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʪʘʥʦʚʠʚʰʘʷʩʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ɤʫʩ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠ-

ʩʦʝʜʠʥʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʠ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ɤʫʩ = ï 1,14 ʛʨʘʜ/c.   

ʆʪʢʣʦʥʝʥʠʷ (ʦʰʠʙʢʠ) ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʢʫʨʩʘ ʩʫʜʥʘ ʦʪ ʦʧʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ȹJ ʚ ʣʠʥʝʡʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʟʘʧʠʰʝʤ 

ʚ ʚʠʜʝ 

    

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ      

     

ʅʘ ʈʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʉʂʆ ůɤ(t), ůɣ(t) ʦʪ ʚʨʝʤʝʥʠ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ,  ʯʪʦ  ʩʣʫ-

ʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ȹJ ʨʘʩʧʨʝʜʝʣʝʥʘ ʨʘʚʥʦʚʝʨʦʷʪʥʦ ʚ ʠʥʪʝʨʚʘʣʝ [-0,2Jo; 0,2Jo], 

 
 

 

ʈʠʩ. 6. ʉʂʆ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʫʛʣʘ ʢʫʨʩʘ 

ɺʳʚʦʜʳ 

ɼʚʠʞʝʥʠʝ ʩʫʜʥʘ ʟʘʚʠʩʠʪ ʦʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʘʨʘʤʝʪʨʦʚ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ  

ʧʨʠʥʠʤʘʪʴ ʩʣʫʯʘʡʥʳʝ ʟʥʘʯʝʥʠʷ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʭʦʜʘ ʫʟʢʠʭ ʧʨʦʣʠʚʦʚ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. 

ɺʚʠʜʫ ʩʣʦʞʥʦʛʦ ʠ ʥʝʣʠʥʝʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʟʘʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʷ ʩʫʜ-

ʥʘ ʦʪ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʷ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ɺ ʩʪʘʪʴʝ ʨʘʟʨʘʙʦʪʘʥʘ ʪʘʢʘʷ 

ʤʦʜʝʣʴ ʠ ʝʸ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʨʠʩʢʘ (8). ʄʠʥʠʤʠʟʠʨʫʷ ʚʝʣʠʯʠʥʫ ʨʠʩʢʘ ʧʦ ʫʧʨʘʚʣʷʶʱʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʤʦʞʥʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ. 
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ʇʨʠʣʦʞʝʥʠʝ. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ 

clear all,clc, format long 

Npl=menu('ʊʨʘʝʢʪʦʨʠʠ','Npl=1,ʇʨʘʚʳʡ ʙʦʨʪ','Npl=2,ʃʝʚʳʡ ʙʦʨʪ','Npl=3,ʄʘʥʝʚʨ'); 

% ʇʘʨʘʤʝʪʨʳ  

gz=9.81;%ʋʩʢʦʨʝʥʠʝ ʧʨʠʪʷʞʝʥʠʷ ɿʝʤʣʠ ɿʝʤʣʠ [ʤ/c2] 

ro=1/gz; %ʇʣʦʪʥʦʩʪʴ ʤʘʩʩʳ ʤʦʨʩʢʦʡ ʚʦʜʳ ʪʩ*ʩ2/ʤ4 

Rc=6378245;%ʈʘʜʠʫʩ ɿʝʤʣʠ  

% ʇʘʨʘʤʝʪʨʳ ʩʫʜʥʘ ʪʠʧʘ "ɺʦʣʛʦ-ɹʘʣʪ" 

Lm=114; %ɼʜʣʠʥʘ ʩʫʜʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤ 

L=110; %ɼʜʣʠʥʘ ʩʫʜʥʘ ʤʝʞʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʤʠ ʤ 

Lr=56; %ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʨʫʣʷ 

B=13.2; %ʐʠʨʠʥʘ ʩʫʜʥʘ ʤ 

T = 3.6;%ʆʩʘʜʢʘ 

Ayc=Lm*T;%ʋʩʣʦʚʥʘʷ ʧʣʦʱʘʜʴ 

Cb=0.6;%ʂʦʵʬʬʠʮʠʝʥʪ.ʦʙʱʝʡ ʧʦʣʥʦʪʳ  

W=Cb*L*T*B;%ɺʦʜʦʠʟʤʝʱʝʥʠʝ 

mc=W*ro;%ʄʘʩʩʘ ʩʫʜʥʘ  

Sm=pi*L*T/4;%ʇʣʦʱʘʜʴ ʧʦ ʤʠʜʝʣʶ (ɸʧʧʨʦʢʩʠʤʘʮʠʷ. ʵʣʣʠʧʩʦʠʜʦʤ) 

bm=Sm/Ayc;%ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʧʣʦʱʘʜʠ ʧʦ ʤʠʜʝʣʶ 

fi=Cb/bm; % ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ 

Scp=L*T*(1.36+1.13*Cb*B/T);%ʇʣʦʱʘʜʴ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɺ. ʊ. 1.ʩʪʨ. 221 

rz=0.25;%ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʜʠʫʩ ʠʥʝʨʮʠʠ 

Jzz=mc*rz^2*L^2; %ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ 

Dr=2.5;%ɼʠʘʤʝʪʨ ʨʫʣʷ ʤ 

Sr=8.1;%ʇʣʦʱʘʜʴ ʨʫʣʷ ʠ ʨʫʜʝʨʧʦʩʪʘ ʚ ʩʪʨʫʝ ʤ2 

lamr=Dr^2/Sr;%ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʧʝʨʘ ʨʫʣʷ 

my=2*pi*lamr/(2+lamr);%ɻʨʘʜʠʝʥʪ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ 

psr=0.3*Cb;%ʂ ʦʵʬʬʠʮʠʝʥʪ. ʧʦʧʫʪʥʦʛʦ ʧʦʪʦʢʘ 

Tpr=28;%ɺʨʝʤʷ ʧʝʨʝʢʣʘʜʢʠ ʨʫʣʷ (-35+30) ʩ 

%ʇʘʨʘʤʝʪʨʳ ʚʠʥʪʘ  

vm=5.25;%ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʤ/ʩ 

nv=3.5;%ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚʠʥʪʘ ʚ ʩʝʢʫʥʜʫ  

Tx=7.74;%ʊʷʛʘ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʪʩ*(ʩ/ʦʙ) 2  

Kv=0.8;%ʂʦʵʬ. ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʠʥʪʘ 

Tvm=Tx*nv^2-Kv*vm*nv;%ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʷʛʘ ʚʠʥʪʘ ʪʩ 

sigcr=0.98;  

Cxo=2*Tvm/(ro*vm^2*sigcr*Ayc);%ʂʦʵʬʬʠʮʠʝʥʪ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

if Cxo>=0.075 

    Cxo=0.035;end 

Cybom=0.44-1.73*(1-Cb)*T/B; Cyomom=-0.48*(1-Cb)*T/B; 

Cmbomom=0.06-0.42*Cb*T/B;  

k66r=(1.03-1.76*B/L)*2*T/B;  

k11r=(0.465*B/L-0.028)*2*T/B; 

k22r=(1-0.5*B/L)*2*T/B;  

Jzp=Jzz*(1+k66r); 

m11=mc*(1+k11r);m22=mc*(1+k22r); 

Cyb4=0.047;m4o=0.0252; 

Cxrd=1.12; sig=0.962; 

%ʈʘʩʯʝʪ ʜʠʥʘʤʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

Ap=sig*T*L; D=L*sig*ro*W; M26c=0.1*Cb*B*(m22-mc)/D; 

Ap=sig*L*T; l26=-M26c*ro*L^2*Ap/2;  

%ʈʘʩʯʝʪ ʫʛʣʘ PSx ʜʣʷ Cx 

Pc= 1.0e+08*[0.486116762218133,-2.841218573445878,6.918609696170553,... 

-8.984495567954255,6.562263587845182,-2.556086980771564,0.414811091737741]; 

Xsig=[sig^6;sig^5;sig^4;sig^3;sig^2;sig;1];  PSx=Pc*Xsig; 

%ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. Cmom,Cyb Cyb2 

dTL=T/L;dLB=L/B; 

Cmom=(0.739+8.7*dTL)*(1.611*sig^2-2.873*sig+1.33); 

a2b=16.67*dTL^2-11.92*dTL+0.06; 
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b2b=-261.1*dTL^2+213.6*dTL-2.468; 

a3b=0.2392*fi^2-0.4009*fi+0.1815; 

b3b=0.4033*fi^2-0.6965*fi+0.3263; 

ab=-1.5*sig+0.985; bb=2000*sig^2-3894*sig+1901; 

U=ab*dLB+bb; BB=a2b*U+b2b; 

Cyb=a3b*BB+b3b; 

%ʈʘʩʯʝʪ ʢʦʵʬʬʶ Cybb (C2) 

a3bb=dTL^2+0.85*dTL+0.0311; b3bb=-55*dTL^2+7.85*dTL+0.124; 

a1bb=54.46*fi-59.43; b1bb=-31.44*fi+46.8; Ub=a1bb*sig+b1bb; 

a2bb=-0.005*Ub^2-0.015*Ub+0.81; b2bb=0.03*Ub^2-0.89*Ub+3.76; 

Bbb=a2bb*dLB+b2bb; 

Cyb2=a3bb*Bbb+b3bb; 

%ʈʘʩʯʝʪ ʢʦʵʬʬ.ʤʦʤʝʥʪʦʚ m1,m2,m3,dm4  

am=-0.1317*dTL^2+0.05358*dTL+0.000181; 

bm=-2.361*dTL^2+0.8653*dTL-0.000161; 

am1=31.26-9.0146*exp(0.066947*dLB); 

bm1=8.6245*exp(0.071419*dLB)-31.26; 

am2=(exp(8.20939*fi)*0.0007728-1.873)*0.001; 

bm2=(-exp(7.47893*fi)*0.004404+5.709)*0.01; 

Um=(am1*sig+bm1)/(sig-1.029);  

m3=am2*Um+bm2; 

Uo=-210*sig^2+422.9*sig-207.2;  SIGf=12*fi^2-8.8*fi-0.64; 

U=Uo+SIGf;   SIGu=-1.3*U+7.8; 

SIGvo=0.02333*dLB^2-0.045*dLB+1.187;  SIG=SIGvo+SIGu; 

m1=am*SIG+bm;   m2=-log(1.023*sig)/(11.6*sig-9.29); 

%ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

n=nv;vx=0;vy=0;vz=0;;omz=0; fic=0;omr=0; 

v=sqrt(vx^2+vy^2); x=0;y=0;xt=0;yt=0;Vc=[vx;vy]; 

Mmc=[cos(fic),-sin(fic); 

     sin(fic),cos(fic)];  

Vm=Mmc*Vc;Xkk=[x;y];  

if v>0; 

bet=-asin(vy/v); else  bet=0;end 

t=0;dt=0.05;Tc=800;Tr=50;n=nv;dy=0; 

%ʈʝʛʠʩʪʨʠʨʫʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ 

bt=[];bv=[];bbet=[];bomz=[];bdy=[]; bx=[];by=[];bxt=[];byt=[]; 

%ʈʠʩʫʥʦʢ ɻʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

aln=0.002/57.3;Db=3000;dxg=10;Rc=6378245; Tk=0; 

xgz=Rc*sin(Db/Rc):-dxg:0;yr=(-Rc+sqrt(Rĉ 2-xgz.^2)); xn=xgz; ycn=tan(aln)*xn; 

TplReg=0;j=0; strColorG1='k';strColorG2='k';dTplGr=10;TplGr=0;j0=1; 

clf,hold on 

if Npl==1       

axis([100 650 -20 500]); dyt=65/28; end 

if Npl==2       

axis([100 650 -500 20]); dyt=-65/28; end  

if Npl==3       

axis([0 2500 -20 2500]); end  

n=nv;Tcm=35;dTr=35;  

plot(xn,ycn,xn,yr),xlabel('ʊʨʘʝʢʪʦʨʠʷ ʩʫʜʥʘ ɺʦʣʛʦ-ɹʘʣʪ '),grid  

%ʉʯʝʪ ʧʦ ʚʨʝʤʝʥʠ 

while t<=Tc 

bt=[bt;t];bv=[bv;v];bbet=[bbet;bet];bomz=[bomz;omz];bdy=[bdy;dy]; bx=[bx;x];by=[by;y]; 

Cy=0.5*Cyb*sin(2*bet)*cos(bet)+(Cyb2*sin(bet)^2+Cyb4*sin(bet)^4)*sign(bet); 

Cx=-0.075*sin((pi-asin(Cxo/0.075))*(1-abs(bet)/PSx)); 

Cmb=m1*sin(2*bet)+m2*sin(bet)+m3*sin(2*bet)^3+sign(bet)*m4o*sin(2*bet)^6;  

dTdvx=m11*vx; dTdvy=m22*vy+l26*omz; 

%ʀʥʝʨʮʠʦʥʥʳʝ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ 

Fxi=omz*dTdvy; Fyi=-omz*dTdvx; Mzi=-vx*dTdvy+vy*dTdvx; 

Tv=Tx*n^2 -Kv*v*n; %ʉʠʣʘ ʪʷʛʠ ʚʠʥʪʘ ʧʨʠ n  ʦʙʦʨʦʪʘʭ 
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% ɸʣʛʦʨʠʪʤ ʧʝʨʝʢʣʘʜʢʠ  ʨʫʣʷ 

if  Npl==1|Npl==2 

if t>=Tr 

dy=dyt*(t-Tr); 

if abs(dy)>=30 

dy=30*sign(dy);end end end 

if Npl==3 

if t>=Tr&t<Tr+50 

dyt=65/28;dy=dyt*(t-Tr); 

if (dy)>=10 

    dy=10;end end 

if t>=(Tr+50)&t<=450 

dyt=-65/28;dy=10+dyt*(t-Tr-50); 

if (dy)<=-10 

    dy=-10; end end  

if t>450&t<=550 

dyt=65/28; dy=-10+dyt*(t-450); 

if (dy)>=14 

    dy=14; end  end   

if t>550&t<=600 

dyt=-65/28; 

dy=14+dyt*(t-550); 

if (dy)<=15.5 

    dy=15.5; end  end   

if t>=600&t<=700 

dyt=-65/28; dy=15.5+dyt*(t-600); 

if (dy)<=7.1 

    dy=7.1; end  end   

if t>700 

dy=-200*(bet+omr)*57.3; 

if  abs(dy)>=30 

     dy=30*sign(dy);  end  end    end 

dy=dy/57.3; 

%ʉʠʣʳ ʠ ʤʦʤʝʥʪʳ ʦʪ ʨʫʣʷ 

if v>0; 

 bet=-asin(vy/v); else  bet=0; end 

aly=dy-(bet+omr); VLR=v^2+(omz*Lr)^2; VL=(v^2+(omz*L)^2); 

if v>0; 

OMb=omz*L/sqrt(VL); omr=omz*Lr/sqrt(VLR);om=omz*L/sqrt(VLR); 

else   OMb=0;omr=0;   end 

if abs(OMb)>=1 

    OMb=1*sign(OMb); end 

betk=bet+omr/2; 

%ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ  

    %ʆʪ ʨʫʣʷ 

Fxr=Cxrd*ro*Sr*aly^2*VLR/2; Fyr=-my*(1-(1-betk)*psr)^2*ro*Sr*aly*VLR/2; 

         Mzr=-Fyr*Lr;  

%ʆʪ ʢʦʨʧʫʩʘ 

Xg=-Cx*(1-OMb^2)*ro*Scp*VL/2; 

Yg=(-Cy*(1-OMb^2)-Cybom*OMb*abs(bet)+Cyomom*OMb*abs(OMb))*ro*Ap*VL/2; 

Mzg=(Cmb*v^2-Cmom*OMb*VL)*ro*Ap*L/2;      

%ʈʝʟʫʣʴʪʠʪʫʶʱʠʝ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ 

Fx=Fxi-Fxr-Xg;  Fy=Fyi+Fyr-Yg; Mz=Mzi+Mzr+Mzg; 

fic=fic+omz*fit*dt; fiv=fic -bet;%ʂʫʨʩ ʩʢʦʨʦʩʪʠ 

if abs(fic)>=2*pi 

    Tpr=t-Tr;     break end 

Mmc=[cos(fic),-sin(fic); 

            sin(fic),cos(fic)];  

Vm=Mmc*Vc; Xkk=Xkk+Vm*dt;x=Xkk(1);y=Xkk(2); xt=Vm(1);yt=Vm(2); 



ɺ.ʅ. ɺʠʥʦʛʨʘʜʦʚ, ʅ.ɺ. ʀʚʘʥʦʚʩʢʠʡ, ɼ.ɸ. ʅʦʚʦʩʝʣʦʚ 
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vx=vx+Fx*dt/m11;vy=vy+Fy*dt/m22;v=sqrt(vx^2+vy^2);Vc=[vx;vy]; omz=omz+Mz*dt/Jzp; 

if t>=TplReg % ʈʝʛʠʩʪʨʘʮʠʷ ʚ ʪʝʤʧʝ 1 ʛʮ 

     pMsg3=1;  TplReg=TplReg+1;  j=j+1;   vT(j)=t;   vXk(j)=Xkk(1);   vYk(j)=Xkk(2); 

if t>=TplGr% ɺʳʚʦʜ ʛʨʘʬʠʢʦʚ ʩ ʧʨʦʨʝʞʠʚʘʥʠʝʤ 

        if dt==0.05,dTplGr=1;end 

        TplGr=TplGr+dTplGr; 

            if j>1 

            if t>=Tk+1,strColorG2='r';end 

plot([vXk(j0) vXk(j)],[vYk(j0) vYk(j)],strColorG2),é 

            title(['T - ʨʘʟʚʦʨʦʪʘ= ' num2str(t-Tr)]),drawnow 

            j0=j; end   end    end               

t=t+dt;  end,  clf,hold off  

plot(bt, bdy*57.3,'r'), 

set(gca,'FontName','Times New Roman Cyr','FontSize',14) 

xlabel('ʇʝʨʝʢʣʘʜʢʘ ʨʫʣʷ (ʛʨʘʜ) ʦʪ ʚʨʝʤʝʥʠ (c)'), 

grid,pause      

 plot( bx,by), 

set(gca,'FontName','Times New Roman Cyr','FontSize',14) 

xlabel('ʊʨʘʝʢʪʦʨʠʷ ʩʫʜʥʘ'), 

grid,pause 

plot( bt,bbet*57.3) 

set(gca,'FontName','Times New Roman Cyr','FontSize',14) 

xlabel('ʋʛʦʣ ʜʨʝʡʬʘ bet (ʛʨʘʜ) ʦʪ ʚʨʝʤʝʥʠ (ʩ)'), 

grid,pause 
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THE RANDOM PARAMETER S INFLUENCE ANALYSIS   

ON THE VESSEL MANOEU VRABILITY AND SAFETY   

V.N. Vinogradov, N.V. Ivanovsky, D.A. Novoselov 

Key words: navigation safety, risk estimation, the marine vessel mathematical model, auto-

matic control. 

 

The article deals with random parameters influence on the vessel ,such as the attached water 

masses, the inertia moment, the vessel draught and others ; the influence on the motion tra-

jectory, the vessel manoeuvrability and safety is meant. The article also presents a universal 

safety criterion that can be used in any vessel manoeuvering operation and particularly in 

the narrowness passage. 
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ʄ.ʖ. ʏʫʨʠʥ, ʜʦʮʝʥʪ ɺɻʋɺʊ 

603591, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼɸ ɹɸʈʈɸʉʉɸ ɼʃʗ ʈɸʉʏɽʊɸ  

ɺɽʃʀʏʀʅ ɼʀʅɸʄʀʏɽʉʂʆʁ ʇʈʆʉɸɼʂʀ  

ʉʋɼʆɺ ʈɽʏʅʆɻʆ ʌʃʆʊɸ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ, ʤʝʪʦʜ ʨʘʩʯʝʪʘ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʦʩʘʜʢʘ, ʭʘʨʘʢʪʝʨ ʧʨʦʩʘʜʢʠ, 

ʩʫʜʘ ʨʝʯʥʦʛʦ ʬʣʦʪʘ. 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʜʦʢʪʦʨʘ ɹʘʨʨʘʩʩʘ, ʰʠʨʦ-

ʢʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʤʦʨʩʢʠʭ ʩʫʜʘʭ, ʜʣʷ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʢʠ ʩʫ-

ʜʦʚ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʧʨʠ ʩʣʝʜʦʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʴʷ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʜʣʷ ʨʝʯʥʳʭ ʩʫʜʦʚ. ʅʘ ʙʘʟʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʤʝ-

ʪʦʜʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʩʫʜʦʚ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʠ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʤʝʣʢʦʚʦʜʴʷ.  

 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʫʜʦʚ ʩʤʝʰʘʥʥʦʛʦ çʨʝʢʘ-ʤʦʨʝè ʧʣʘʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʱʝʩʪ-

ʚʝʥʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʢʘʢ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʯʠʩʪʦ ʨʝʯʥʳʭ ʩʫʜʦʚ, ʪʘʢ ʠ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʦʨʩʢʠʭ ʩʫʜʦʚ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʜʦʚ ʩʤʝʰʘʥʥʦʛʦ ʧʣʘʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʙʦʪʫ ʢʘʢ ʚ ʨʝʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʚ ʤʦʨʝ. ʈʘʙʦʪʘ ʥʘ ʨʝʢʘʭ 

ʩʚʷʟʘʥʘ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʵʪʠʭ ʩʫʜʦʚ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʴʷ. ʕʪʘ ʦʩʦʙʝʥ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʩʫʜʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʫʛʫʙʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ ʛʘʙʘʨʠʪʦʚ ʚʥʦʚʴ ʩʪʨʦʷʱʠʭʩʷ ʩʫʜʦʚ ʨʝʯʥʦʛʦ ʬʣʦʪʘ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʟʘʧʘʩʘ ʚʦʜʳ ʧʦʜ ʜʥʠʱʝʤ ʜʣʷ ʵʪʠʭ ʩʫʜʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠ ʨʘʩʯʝʪʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʘʧʘʩʘ ʚʦʜʳ ʧʦʜ 

ʢʠʣʝʤ ʩʫʜʥʘ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʢʠ.  

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʢʠ ʩʫʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʘʚʪʦʨʘʤʠ. ɺ ʧʦ-

ʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʤʦʨʩʢʠʭ ʩʫʜʘʭ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣ ʤʝʪʦʜ ʜʦʢ-

ʪʦʨʘ ɹʘʨʨʘʩʩʘ [1]. ʕʪʦʪ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʢʠ ʧʦʣʫʯʠʣ ʦʜʦʙ-

ʨʝʥʠʝ ɹʘʣʪʠʡʩʢʦʛʦ ʃʣʦʡʜʘ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʳ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʨʦʩʘʜʢʠ ʩʫʜʦʚ ʜʣʷ ʜʚʫʭ ʚʠʜʦʚ ʤʝʣʢʦʚʦʜʴʷ. ɼʣʷ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʚʦʜʥʳʭ ʧʫʪʝʡ 

(ʦʪʢʨʳʪʳʝ ʚʦʜʳ) ɹʘʨʨʘʩʩ ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʨʘʞʝʥʠʝ: 

ȹʊ = ŭ v
2
 / 100  (1) , 

ʛʜʝ : ȹʊ ï ʚʝʣʠʯʠʥʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʢʠ ʩʫʜʥʘ (ʤ); 

ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ; 

v ï cʢʦʨʦʩʪʴ ʩʫʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʩ ʚʦʜʳ (ʫʟʣʳ). 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ŭ = V / L*b*T  (2), 

ʛʜʝ: ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ; 

V ï ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʩʫʜʥʘ ʥʘ ʜʘʥʥʫʶ ʦʩʘʜʢʫ ʩʫʜʥʘ ʊ; 

L ï ʜʣʠʥʘ ʩʫʜʥʘ (ʤ); 



ʄ.ʖ. ʏʫʨʠʥ 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ɹʘʨʨʘʩʩʘ ʜʣʷ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʢʠ ʩʫʜʦʚ ʨʝʯʥʦʛʦ»  
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b ï ʰʠʨʠʥʘ ʩʫʜʥʘ (ʤ); 

T ï ʦʩʘʜʢʘ ʩʫʜʥʘ (ʤ). 

 

ɼʣʷ ʩʪʝʩʥʝʥʥʳʭ ʚʦʜ (ʢʘʥʘʣʦʚ) ɹʘʨʨʦʩʩ ʧʨʝʜʣʘʛʘʝʪ ʜʨʫʛʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ 

ʚʝʣʠʯʠʥ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʢʠ: 

ȹʊ = ŭ v
2
 / 50  (3). 

ɺ ʢʘʥʘʣʘʭ ʠ ʚ ʫʟʢʠʭ ʬʘʨʚʘʪʝʨʘʭ ʩʝʯʝʥʠʝ ʧʦʪʦʢʘ ʚʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʫʞʘʝʪʩʷ ʢʦʨ-

ʧʫʩʦʤ ʩʫʜʥʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʩʝʯʝʥʠʷ ʨʫʩʣʘ ʢʘʥʘʣʘ ʢ ʧʨʦʝʢʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʥʘʟʳʚʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʛʨʦʤʦʞʜʝʥʠʷ ʨʫʩʣʘ ʢʘ-

ʥʘʣʘ (Bf). 

Bf = b T / B H   (4) 

ʛʜʝ ɺ ï ʰʠʨʠʥʘ ʨʫʩʣʘ ʢʘʥʘʣʘ (ʤ), 

ʅ ï ʛʣʫʙʠʥʘ ʢʘʥʘʣʘ (ʤ). 

 

 

ʈʠʩ. 1. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʦʤʦʞʜʝʥʠʷ ʨʫʩʣʘ ʢʘʥʘʣʘ 

ɽʩʣʠ ʠʟʚʝʩʪʥʳ ʨʘʟʤʝʨʳ ʨʫʩʣʘ ʨʝʢʠ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʦʤʦʞʜʝ-

ʥʠʷ, ʠ ʝʛʦ ʜʦʙʘʚʣʷʶʪ ʚ ʬʦʨʤʫʣʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʨʝʯʥʳʭ ʫʩʣʦʚʠʡ ʧʦʣʫʯʠʤ:  

ȹʊ = K ŭ v
2 
/ 100 (5) 

ʛʜʝ K = (6 Bf) + 0,40  (6) 

ɼʘʥʥʳʝ ʬʦʨʤʫʣʳ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʩʫʜʥʘ 

ŭ = 0,5ï0,9. ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʉ.ɹ. ɹʘʨʨʘʩʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʩʫʜʥʦ ʙʝʟ ʜʠʬʬʝʨʝʥʪʘ ʙʫʜʝʪ ʧʦʜʚʝʨʞʝʥʦ ʧʨʦʩʝʜʘʥʠʶ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʢʦʥʝʯʥʦʩʪʴʶ: 

ŭ= 0,7 ï ʩʫʜʥʦ ʧʨʦʩʝʜʘʝʪ ʚʩʝʤ ʢʦʨʧʫʩʦʤ; 

ŭ< 0,7 ï ʩʫʜʥʦ ʧʨʦʩʝʜʘʝʪ ʥʘ ʢʦʨʤʫ; 

ŭ > 0,7 ï ʩʫʜʥʦ ʧʨʦʩʝʜʘʝʪ ʥʦʩʦʤ. 

ʋ ʩʫʜʥʘ, ʠʤʝʶʱʝʛʦ ʜʠʬʬʝʨʝʥʪ ʥʘ ʢʦʨʤʫ, ʧʨʦʩʝʜʘʥʠʝ ʪʘʢʞʝ ʙʫʜʝʪ ʥʘ ʢʦʨʤʫ, ʧʨʠ 

ʜʠʬʬʝʨʝʥʪʝ ʥʘ ʥʦʩ, ʧʨʦʩʝʜʘʥʠʝ ʪʘʢʞʝ ʥʘ ʥʦʩ. ʕʪʘ ʞʝ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʦʜʠʪʩʷ ʚ 

çBrownôs Nautical Almanacè [2]. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʫʜʦʚʦʞʜʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ 
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ɺʳʧʦʣʥʠʚ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʬʦʨʤʫʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʧʨʦʩʘʜʢʠ 

ʩʫʜʦʚ ʨʝʯʥʦʛʦ ʬʣʦʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʵʪʠʭ ʩʫ-

ʜʦʚ ʥʝ ʨʘʙʦʪʘʶʪ (ʩʤ. ʪʘʙʣ. 1), ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨ ʧʨʦʩʘʜʢʠ [3]. ʉʭʦʜʠʤʦʩʪʴ ʨʝ-

ʟʫʣʴʪʘʪʦʚ 13 %. ʄʝʪʦʜ ɺɻɸɺʊ [3] ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʢʠ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ s = ůʥ / ůʢ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣ-

ʥʦʪʳ ʥʦʩʦʚʦʡ ʧʦʣʦʚʠʥʳ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʦʣʥʦʪʳ ʢʦʨʤʦʚʦʡ ʧʦʣʦʚʠʥʳ ʜʠʘʤʝʪʨʘʣʴʥʦ-

ʛʦ ʙʘʪʦʢʩʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʬʦʨʤʫ ʝʛʦ ʦʙʚʦʜʦʚ. 

ʆʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʥʦʪʳ ʥʦʩʦʚʦʡ ůʥ ʠ ʢʦʨʤʦʚʦʡ ůʢ ʧʦʣʦʚʠʥ ʜʠʘʤʝʪ-

ʨʘʣʴʥʦʛʦ ʙʘʪʦʢʩʘ ʩʫʜʥʘ ʥʦʩʠʪ ʧʦʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ (ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ s = ůʥ / ůʢ > 1,0), 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʦʨʤ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʤʝʰʘʥ-

ʥʦʛʦ ʧʣʘʚʘʥʠʷ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʦʡ ʢʦʨʧʫʩʘ ʙʝʟ ʙʫʣʴʙʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠ-

ʥʘ ʦʪʥʦʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʥʦʪʳ ʥʦʩʦʚʦʡ ůʥ ʠ ʢʦʨʤʦʚʦʡ ůʢ ʧʦʣʦʚʠʥ ʜʠʘʤʝʪ-

ʨʘʣʴʥʦʛʦ ʙʘʪʦʢʩʘ ʩʫʜʥʘ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʢʠ ʨʝʯʥʳʭ ʩʫʜʦʚ 

(ʧʨʦʩʘʞʠʚʘʶʪʩʷ ʙʦʣʴʰʝ ʢʦʨʤʦʡ). ʉʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 100 %. 

ʂʨʦʤʝ ʵʪʦʛʦ ʤʝʪʦʜ ɹʘʨʨʘʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʦʯʝʥʴ ʤʘʣʦʤ ʜʠʘʧʘʟʦʥʝ 

ʦʪʥʦʰʝʥʠʷ ʦʩʘʜʢʠ ʩʫʜʥʘ ʢ ʛʣʫʙʠʥʝ ʤʝʣʢʦʚʦʜʥʦʛʦ ʫʯʘʩʪʢʘ ʦʪ 0,7 ʜʦ 0,9. ɹʘʨʨʘʩʩ ʵʪʦʪ 

ʜʠʘʧʘʟʦʥ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʛʣʫʙʠʥʳ ʢ ʦʩʘʜʢʝ ʩʫʜʥʘ ʅ / ʊ = 1,1ï1,4. 

ʇʦʣʫʯʝʥʥʦʝ ʤʝʪʦʜʦʤ ɹʘʨʨʘʩʩʘ ʟʥʘʯʝʥʠʝ ʧʨʦʩʘʜʢʠ ʩʫʜʥʘ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʦʚ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʘʧʘʩʘ ʛʣʫʙʠʥ (Under keel clearance ï 

UKC) ʧʨʠ ʧʣʘʚʘʥʠʠ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʠ ʩʪʝʩʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʫʪʠ ʩʫʜʥʘ. ɺʳʯʠʩʣʝʥ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʘʧʘʩʘ ʛʣʫʙʠʥ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʪʴ ʩʦ ʟʥʘʯʝ-

ʥʠʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʢʦʤʧʘʥʠʝʡ ʠ ʝʩʣʠ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʝʥʝʝ ʜʦʧʫʩʪʠʤʦʛʦ, 

ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʧʨʦʩʘʜʢʠ ʜʣʷ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ʠ ʩʨʘʚ-

ʥʠʪʴ ʩʥʦʚʘ, ʧʦʢʘ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʘʧʘʩʘ ʛʣʫʙʠʥ ʥʝ 

ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʢʦʤʧʘʥʠʝʡ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʤʝʪʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʥʦʡ ʧʨʦʩʘʜʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʧʘ-

ʩʘ ʚʦʜʳ ʧʦʜ ʢʠʣʝʤ (ʛʣʫʙʠʥʳ ʚ ʨʘʡʦʥʝ ʩʣʝʜʦʚʘʥʠʷ ʩʫʜʥʘ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ. 

ʊʘʙʣʠʮʘ 1 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʚ 

ˉ ʊʠʧ ʩʫʜʥʘ ʅʦʤʝʨ 

ʧʨʦʝʢʪ 

ɼʣʠʥʘ 

L 

ʐʠ-

ʨʠʥʘ B 

ʆʩʘʜ-

ʢʘ 

T 

ʄʝʪʦʜ 

ɹʘʨʨʘʩʩʘ 

ʂʦʵʬ-ʪ ŭ 

ʉʦʦʪ- 

ʚʝʪ- 

ʩʪʚʠʝ 

ʄʝʪʦʜ 

ɺɻɸɺʊ 

s = ůʥ / 

ůʢ 

ʉʦʦʪ-

ʚʝʪ-

ʩʪʚʠʝ 

1 6-ʷ ʧʷʪʠʣʝʪʢʘ 576 90,0 13,0 2,8 0,83600 ʥʝʪ 1,03674 ʜʘ 

2 ʅʝʚʩʢʠʡ ʈ-32ɹʋ 108,57 14,8 3,0 0,84200 ʥʝʪ 1,05424 ʜʘ 

3 ʆʢʩʢʠʡ ʈ-97 82,0 15,0 2,2 0,79760 ʥʝʪ 1,01678 ʜʘ 

4 ɺʦʣʛʦ-ɼʦʥ 507ɹ 135,0 16,5 3,2 0,85100 ʥʝʪ 1,08960 ʜʘ 

5 ɺʦʣʛʦʥʝʬʪʴ 550ɸ 128,6 16,5 3,5 0,84500 ʥʝʪ 1,06570 ʜʘ 

6 ɺʦʣʛʦ-ɹʘʣʪ 095 110,0 13,0 3,3 0,82500 ʥʝ 1,03207 ʜʘ 

7 ʪ/ʭ ʗʢʫʪʩʢ 1743 105,0 14,8 2,5 0,82700 ʥʝʪ 1,06470 ʜʘ 

8 ʉʦʨʤʦʚʩʢʠʡ 1557 105,0 13,0 3,5 0,84200 ʥʝʪ 1,03484 ʜʘ 

9 ʅʝʬʪʝʨʫʟʦʚʦʟ 1553 115,26 13,0 3,4 0,82340 ʥʝʪ 1,02836 ʜʘ 

10 ʉʦʨʤʦʚʩʢʠʡ 614ʙʦʣ  110,15 13,0 3,3 0,80767 ʥʝʪ 1,02430 ʜʘ 

11 ʈʦʜʠʥʘ ʧʘʩ. 588 90,0 11,5 2,2 0,57560 ʜʘ 1,02150 ʜʘ 

12 ɺ. ʂʫʡʙʳʰʝʚ  92-016 126,45 15,8 2,9 0,71500 ʥʝʪ 1,04131 ʜʘ 

13 ʄ. ɻʦʨʴʢʠʡ ʩ Q-040 104,3 12,8 2,2 0,72440 ʥʝʪ 1,03411 ʜʘ 

14 ʈʫʩʴ ʧʘʩ. 302 124,5 16,0 2,9 0,67500 ʜʘ 1,07797 ʜʘ 



ʄ.ʖ. ʏʫʨʠʥ 
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ʄ 

103,8 16,5 3,49 0,830 ʥʝʪ 1,08262 ʜʘ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦ-

ʩʘʜʢʠ ʩʫʜʦʚ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʧʨʠ ʩʣʝʜʦʚʘʥʠʠ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʙʨʘʪʴ ʟʘ ʦʩʥʦ-

ʚʫ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʨʝʯʥʳʭ ʩʫʜʦʚ ʤʝʪʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ. ʕʪʦ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʝʪʦʜ ɺ.ɻ. ʇʘʚʣʝʥʢʦ [4], ʤʝʪʦʜ ʇ.ʅ. ʐʘʥʯʫʨʦʚʘ [5] ʠ ʤʝʪʦʜ ɺɻɸɺʊ 

[3], ʠʤʝʶʱʠʭ ʭʦʨʦʰʫʶ ʩʭʦʜʠʤʦʩʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ.  

ʊʘʙʣʠʮʘ 2. 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʩʘʜʢʠ ʧʦ ʢʦʨʤʝ ʪʝʧʣʦʭʦʜʘ çʉʦʨʤʦʚʩʢʠʡè  

 (ʧʨʦʝʢʪ 1557) ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʊ/ʅ ʠ ʩʢʦʨʦʩʪʠ ʭʦʜʘ. 

ʉʦʦʪʥʦ- 

ʰʝʥʠʝ 

ʊ/ʅ 

ɺʝʣʠʯʠʥʘ ʧʨʦʩʘʜʢʠ ʧʦ ʢʦʨʤʝ , ʤ 

ʉʨʝʜʥʠʡ ʭʦʜ  ʄʘʣʳʡ ʭʦʜ 

ʄʝʪʦʜ 

ʇʘʚʣʝʥʢʦ 

ʄʝʪʦʜ 

ʐʘʥʯʫʨʦʚʘ 

ʄʝʪʦʜ 

ɺɻɸɺʊ 

ʄʝʪʦʜ 

ʇʘʚʣʝʥʢʦ 

ʄʝʪʦʜ 

ʐʘʥʯʫʨʦʚ 

ʄʝʪʦʜ 

ɺɻɸɺʊ 

0,5 0,196  0,155 0,180 0,087 0,069 0,080 

0,6 0,215  0,170 0,197 0,095 0,075 0,087 

0,7 0,232  0,222 0,213 0,103 0,098 0,094 

0,8 0,248  0,237 0,227 0,110 0,105 0,101 

0,9 0,263  0,251 0,241 0,117 0,112 0,107 

ʊʘʙʣʠʮʘ 3 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʩʘʜʢʠ ʧʦ ʢʦʨʤʝ ʪʝʧʣʦʭʦʜʘ çɺʦʣʛʦ-ɼʦʥè (ʧʨʦʝʢʪ 507 ɹ)  

ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʊ/ʅ ʠ ʩʢʦʨʦʩʪʠ ʭʦʜʘ 

ʉʦʦʪʥʦ- 

ʰʝʥʠʝ 

ʊ/ʅ 

ɺʝʣʠʯʠʥʘ ʧʨʦʩʘʜʢʠ ʧʦ ʢʦʨʤʝ, ʤ 

ʉʨʝʜʥʠʡ ʭʦʜ  ʄʘʣʳʡ ʭʦʜ 

ʄʝʪʦʜ 

ʇʘʚʣʝʥʢʦ 

ʄʝʪʦʜ 

ʐʘʥʯʫʨʦʚʘ 

ʄʝʪʦʜ  

ɺɻɸɺʊ 

ʄʝʪʦʜ 

ʇʘʚʣʝʥʢʦ 

ʄʝʪʦʜ 

ʐʘʥʯʫʨʦʚ 

ʄʝʪʦʜ 

ɺɻɸɺʊ 

0,5  0,209  0,165 0,200 0,093 0,073 0,089 

0,6  0,228  0,181 0,219 0,101 0,080 0,097 

0,7  0,246  0,235 0,237 0,110 0,105 0,105 

0,8  0,264  0,251 0,253 0,117 0,112 0,112 

0,9  0,280 0,267 0,269 0,124 0,118 0,119 

 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʩʘʜʠ ʜʣʷ ʩʫʜʦʚ ʨʝʯʥʦʛʦ 

ʬʣʦʪʘ ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʩʭʦʜʠʤʦʩʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʚʳʧʦʣʥʝʥ-

ʥʳʭ ʧʦ ʩʝʨʠʡʥʳʤ ʨʝʯʥʳʤ ʩʫʜʘʤ [6,7].  
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THE BARRASSôS METHOD USE FOR THE RIVER FL EET 

VESSELS DYNAMIC DRAW DOWN CALCULATION  

M.Y. Churin 

Key words:  analysis, calculation method, dynamic drawdown, river fleet vessels.  

 

The article considers th Barrasôs method widely used for sea vessels for calculationg the riv-

er fleet vessels dynamic drawdown value while passing in the shallow areas. The method use 

possibility for the river vessels is analysed. Having analysed this method applicatin we offer 

to use the Russian authorsô for the river fleet vessels particularly and taking into account 

some specific shallow water conditions. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 08.05.2018 ʛ. 
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ɸ.ɸ. ʗʥʯʝʥʢʦ, ʘʩʧʠʨʘʥʪ

1
, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ

2
  

ʄʦʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʜʤ. ɻ.ʀ. ʅʝʚʝʣʴʩʢʦʛʦ
1
 

690059, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʫʣ. ɺʝʨʭʥʝʧʦʨʪʦʚʘʷ, 50 ʘ 

ɺʣʘʜʠʚʦʩʪʦʢʩʢʠʡ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʪʘʤʦʞʝʥʥʦʡ ʘʢʘʜʝʤʠʠ
2
 

690034, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʫʣ. ʉʪʨʝʣʢʦʚʘʷ, 16ʚ 

ʅɸʋʏʅʓɽ ʇʆɼʍʆɼʓ ʂ ʀʉʉʃɽɼʆɺɸʅʀʖ  

ʇʈʆʎɽʉʉʆɺ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ ʄʆʈʉʂʀʍ ʇʆʈʊʆɺ  

ʀ ʇʆʈʊʆɺʓʍ ʊɽʈʄʀʅɸʃʆɺ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʥʪʝʡʥʝʨʥʳʡ ʪʝʨ-

ʤʠʥʘʣ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ  

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʨʪʦʚ ʠ ʧʦʨʪʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʤʘʩ-

ʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʪʨʫʜʦʚ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝ-

ʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʙʦ-

ʪʳ ʧʦʨʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ. 

 

ʉʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʜʚʠʞʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʨʛʘʥʠʟʘʮʠʶ ʝʜʠʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪ.ʝ. ʦʙʲʝʜʠʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʘ ʠʤʝʥʥʦ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʛʨʫʟʦʨʘʧʨʝʜʝʣʝʥʠʷ, ʚ ʝʜʠʥʳʡ ʩʢʚʦʟʥʦʡ ʧʨʦʮʝʩʩ [1]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʜʘʯʠ (ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʪʝʨʤʠʥʘʣʴ-

ʥʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʠ ʪ.ʧ.) ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠʥʩʪ-

ʨʫʤʝʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʠ ʧʦʨʪʦʚʳʭ 



ɸ.ɸ. ʗʥʯʝʥʢʦ 

ʅʘʫʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʠ»  
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ʪʝʨʤʠʥʘʣʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʙʦʪʳ ʧʦʨʪʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʛʨʫʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ 

ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʊʄʆ), ʚ ʯʘʩʪʥʦʩʪʠ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʛʨʘʬʦʚ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʟʘʜʘʯ ʠ ʤʝʪʦʜʦʚ ʊʄʆ, ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʩʝʨʝʜʠʥʳ 60-ʭ ʛʛ. 

ʍʍ ʚʝʢʘ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʊʄʆ (ʠʣʠ ʪʝʦʨʠʠ ʦʯʝʨʝʜʝʡ) ʩʯʠʪʘʝʪʩʷ ʜʘʪʩʢʠʡ ʫʯʝʥʳʡ 

ɸ.ʂ. ʕʨʣʘʥʛ (ʦʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 1908ï1922 ʛʛ.), ʢʦʪʦʨʳʡ ʚʳʜʚʠʥʫʣ 

ʨʷʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʦʚʦʛʦ ʪʠʧʘ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʙʦʥʝʥʪʦʚ ʪʝ-

ʣʝʬʦʥʥʦʡ ʩʪʘʥʮʠʠ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʊʄʆ ʚʥʝʩʣʠ ʪʘʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʠ, ʢʘʢ: ɺ.ɺ. ɸʜʨʠʘʥʦʚ, ʅ.ʇ. ɹʫʩʣʝʥʢʦ, ɹ.ɺ. ɻʥʝʜʝʥʢʦ, ɼʞ. ɻʠʛ, ʆ.ʅ. ʂʦʚʘʣʝʥ-

ʢʦ, ɻ.ʉ. ʂʦʣʝʩʥʠʢʦʚ, ʀ.ɺ. ʄʘʢʩʠʤʝʡ, ɻ. ʇʦʪʪʛʦʬʬ, ɸ.ɻ. ʇʨʦʭʦʨʦʚ, ʖ.ʀ. ʈʳʞʠʢʦʚ, ʈ. 

ʐʝʥʥʦʥ ʠ ʜʨʫʛʠʝ.  

ɺ ʩʚʦʠʭ ʪʨʫʜʘʭ ɺ.ɺ. ɸʜʨʠʘʥʦʚ, ʅ.ʇ. ɹʫʩʣʝʥʢʦ, ɼʞ. ɻʠʛ, ɹ.ɺ. ɻʥʝʜʝʥʢʦ ʠ ʆ.ʅ. ʂʦ-

ʚʘʣʝʥʢʦ, ɻ.ʉ. ʂʦʣʝʩʥʠʢʦʚ ʠ ɸ.ɻ. ʇʨʦʭʦʨʦʚ ʦʧʠʩʘʣʠ ʩʫʱʥʦʩʪʴ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜ-

ʩʪʘʚʠʣʠ ʩʭʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʤʝʪʦʜʦʣʦʛʠʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅ.ʇ. ɹʫʩʣʝʥʢʦ ʠʩʩʣʝʜʦ-

ʚʘʣ ʚʦʧʨʦʩʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʧʠʩʳʚʘʷ ʥʝʡʨʦ-

ʩʝʪʝʚʳʝ ʘʣʛʦʨʠʪʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤ. ɻ. ʇʦʪʪʛʦʬʬ ʨʘʩʩʤʦʪʨʝʣ ʠ ʦʧʠʩʘʣ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ 

ʥʘ ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʈ. ʐʝʥʥʦʥ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ʨʘʟʨʘʙʦʪʘʣ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠ-

ʧʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʉʄʆ). 

ʀ.ɺ. ʄʘʢʩʠʤʝʡ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʣ ʵʪʘʧʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʳʧʦʣ-

ʥʠʣ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ 

ʕɺʄ. ʖ.ʀ. ʈʳʞʠʢʦʚ ʦʧʠʩʘʣ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʧʨʦʩʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠ-

ʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʊʄʆ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʣ ʧʨʦʙʣʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʤʠ-

ʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʷʟʳʢʘʭ, ʚʳʷʚʠʣ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʷʟʳʢʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʣ ʩʠʩʪʝʤʫ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

GPSSWorld. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʘʣʴʪʝʨ-

ʥʘʪʠʚ, ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ.  

ʇʦʨʪʳ ʠ ʧʦʨʪʦʚʳʝ ʪʝʨʤʠʥʘʣʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʩ ʥʘʙʦ-

ʨʦʤ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʘʨʘʤʝʪʨʦʚ, ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʩʣʦʞʥʷʝʪ ʨʘʙʦʪʫ ʧʨʠ ʧʨʦʮʝʩʩʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝ-

ʪʦʜʦʚ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʚ ʪ.ʯ. ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ) ʚ ʦʙ-

ʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ, ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʝʪʝʡ ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝ-

ʥʳʭ. ʉʨʝʜʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʙʦʪʳ ɾ.-ʇ. ʈʦʜʨʠʛʵ [2], ʊ. ʅʦʪʪʝ-

ʙʫʤ [3,4], ʀ. ɺʘʪʘʥʘʙʵ, ʉ. ɹʣʘʢʩʪʦʫʥ, ʏʫʣ ʂʠʤ, ʍ.ʂ. ɼʘʣʣʠ, ɽ ʌʨʘʥʢʝʣʴ, ɼʞ. ɹʝʨʜ, 

ɸ. ɹʝʨʝʩʬʦʨʜ [5], ɼ. ɺʦʢʩʝʥʠʫʩ, ɻ. ɻʫʜʞʘʨ, ʂ. ʂʘʙʘʣʣʠʥʠ, ʄ. ʄʘʪʩʠʠ, ʂ ʄʘʯʵʨʠʩ, 

ʉ. ʇʠʪʪʠʪ, ɺ. ʈʦʩʦ [6], ɹ. ʉʣʵʢ [7], ʇ. ʍʝʩʪʝʨ [8] ʠ ʜʨʫʛʠʝ. ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʥʝʩʰʠʭ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʨʘʙʦʪʳ ʧʦʨʪʦʚ, ʧʝʨʝ-

ʛʨʫʟʦʯʥʳʭ ʮʝʥʪʨʦʚ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʫʜʳ ɸ.ʇ. ɸʛʝʝʚʘ, 

ʀ.ɺ. ɸʣʝʢʩʝʝʚʘ, ɺ.ɿ. ɸʥʘʥʴʠʥʦʡ, ɺ.ɻ. ɹʘʢʘʝʚʘ, ɸ.ʉ. ɹʘʣʘʣʘʝʚʘ, ʃ.ɼ. ɺʝʪʨʝʥʢʦ, ɸ.ɺ. ɻʘ-

ʣʠʥʘ, ʈ.ɺ. ɼʝʨʷʙʠʥʘ, ɺ.ʀ. ɿʦʣʦʪʘʨʝʚʘ, ɸ.ɺ. ʂʠʨʠʯʝʥʢʦ, ɸ.ʅ. ʂʠʪʠʢʦʚʘ, ʈ.ɻ. ʂʦʨʦʣʷ, 

ɸ.ʃ. ʂʫʟʥʝʮʦʚʘ, ʇ.ɺ. ʂʫʟʴʤʠʥʘ, ʀ.ɺ. ʂʫʢʫʰʢʠʥʘ, ʆ.ɹ. ʄʘʣʠʢʦʚʘ, ʅ.ʅ. ʄʘʡʦʨʦʚʘ, 

ɸ.ʈ. ʄʝʣʴʥʠʢʦʚʘ, ɸ.ɼ. ʄʦʩʢʘʣʝʥʢʦ, ʉ.ʉ. ʇʘʚʣʝʥʢʦ, ɺ.ɸ. ʇʦʛʦʜʠʥʘ, ʌ.ɼ. ʈʦʤʘʥʦʚʩʢʦ-

ʛʦ, ɸ.ɺ. ʉʪʝʧʘʥʮʘ, ɸ.ʃ. ʉʪʝʧʘʥʦʚʘ, ɺ.ɸ. ʌʝʪʠʩʦʚʘ, ɸ.ʉ. ʌʨʦʣʦʚʘ, ɸ.ɸ. ʌʫʥʪʫʩʦʚʘ, 

ɺ.ʅ. ʑʝʨʙʘʢʦʚʦʡ-ʉʣʶʩʘʨʝʥʢʦ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʫʯʝʥʳʭ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ʀʟʫʯʝʥʠʝ ʠ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʘʚʪʦʨʦʚ ʧʦʟʚʦʣʠʣ 

ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʨʘʙʦʪʳ ʧʦʨʪʘ. 

ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʨʪʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʧʨʠʙʳʚʘʶʱʝʛʦ ʛʨʫʟʦʧʦʪʦʢʘ ʩʚʷʟʘʥʦ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʦʨʜʠʥʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʮʝʧʠ. ʊʘʢ, ʚ ʪʨʫʜʘʭ ʀ.ɺ. ɸʣʝʢʩʝʝʚʘ ʠ ɸ.ɼ. ʄʦʩʢʘʣʝʥʢʦ 

[9] ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ, ʨʘʟʨʘʙʦʪʘʥʳ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʤʧʦʨʪʥʦʛʦ 

ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʘ ʚ ʧʦʨʪʘʭ ʶʛʘ ʇʨʠʤʦʨʴʷ ʩ ʜʘʣʴʥʝʡʰʝʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʤ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠ ʘʚʠʘʮʠʦʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʙʦʪʝ 

ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʣʘ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪ-

ʨʦʚ ʚʨʝʤʝʥʠ, ʩʪʦʠʤʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ.  

ɺ ʪʨʫʜʘʭ ɸ.ɺ. ʄʝʣʴʥʠʢʦʚʘ ʠ ɸ.ɺ. ʉʪʝʧʘʥʮʘ [10] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʪʝʦ-

ʨʠʠ ʛʨʘʬʦʚ ʠ ʪʝʦʨʠʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʧʦʩʪʨʦʝʥʳ ʤʦʜʝʣʠ (ʩʭʝʤʳ) ʠ ʘʣ-

ʛʦʨʠʪʤʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ (ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʴʩʢʦʛʦ ʠ ʦʧʝʨʘʪʦʨʩʢʦʛʦ) ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʪʦʨʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʚʦʟʢʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ 

ʯʝʨʝʟ ʧʦʨʪʳ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʭʝʤʳ ʵʢʩʧʝʜʠʪʦʨʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʚʦʟʦʢ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʢʘʯʝʩʪʚʦ ʫʩʣʫʛè. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʙʦʪʝ 

ʤʝʪʦʜʠʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʤʧʘʥʠʷʤʠ, ʦʩʫʱʝ-

ʩʪʚʣʷʶʱʠʤʠ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʦʨʪʘʭ ɺʣʘʜʠʚʦʩʪʦʢ, ʅʘʭʦʜʢʘ, ɺʦʩʪʦʯʥʳʡ. 

ɺ ʨʘʙʦʪʘʭ ɸ.ʉ. ɹʘʣʘʣʘʝʚʘ ʠ ʈ.ɻ. ʂʦʨʦʣʷ [11, 12] ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʤʦʨʩʢʦʛʦ ʧʦʨʪʘ ʠ ʧʨʠʧʦʨʪʦʚʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʚʝ ʤʦʜʝʣʠ: ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʘʷ ʩʪʘʥʮʠʷ ï ʤʦʨʩʢʦʡ ʧʦʨʪè, ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ 

ʧʨʠʧʦʨʪʦʚʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ʠ ʧʦʨʪʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʧʘ-

ʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʚʘʶʱʝʛʦ ʚʘʛʦʥʦʧʦʪʦʢʘ ʠ ʦʧʨʝʜʝ-

ʣʠʪʴ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘ ʥʝ ʩʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. 

ɺʪʦʨʳʤ ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʨʘʙʦʪʳ ʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʨʪʘ ʠ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʪʝʨʤʠʥʘʣʦʚ.  

ɺ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ɸ.ɺ. ɻʘʣʠʥʘ [13, 14] ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʧʦʨʪʦʚ, ʧʨʝʜ-

ʣʦʞʝʥʥʦʡ ʂʦʥʚʝʥʮʠʝʡ ʆʆʅ ʧʦ ʪʦʨʛʦʚʣʝ ʠ ʨʘʟʚʠʪʠʶ (UNCTAD), ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʘʧʨʦ-

ʙʠʨʦʚʘʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʦʪʨʘʞʘʶʱʘʷ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʧʦʨʪʘ ʧʨʠ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʛʨʫʟʦʧʦʪʦʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝ-

ʥʠʷ ʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʩʪʘʪʴʷʭ [15, 16] ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠ-

ʤʝʥʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʠʩʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ, ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʜʝʣʠ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʙʦʪʘʞʥʳʭ ʛʨʫʟʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʥʪʝʨʚʘʣʴʥʳʭ ʦʮʝʥ-

ʢʘʭ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʝʨʤʠʥʘʣʘ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʵʪʠʭ ʩʪʘʪʝʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʘʙʦʪʘʞʥʳʭ ʩʫʜʦʚ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʢʦʥ-

ʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʩʫʜʦʚ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ.  

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠ ʩ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʳ ʟʘʜʘʯʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʨʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɸ.ʃ. ʂʫʟʥʝʮʦʚʘ. ɺ ʩʪʘʪʴʝ [17] ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʦʨʪʘ 

ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʫʯʝʪʝ ʩʚʷʟʝʡ ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʛʨʫʟʦʧʦʪʦʢʘʤʠ ʠ ʪʝʨʤʠʥʘʣʴʥʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʧʦʨʪʘ. ɺ ʩʪʘʪʴʝ [18] ʠʟʣʦʞʝʥʳ 
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ʦʙʱʠʝ ʧʦʜʭʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ ʠ ʦʮʝʥʢʝ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʥʮʠʧʳ ʧʦ-

ʩʪʨʦʝʥʠʷ ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ ʤʦʜʝʣʠ ʥʘ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ (ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ). ɺ ʨʘʙʦʪʝ [19] ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝ-

ʜʝʣʠʪʴ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʟʘʪʨʘʪ) ʚ ʩʝʪʠ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʛʨʫʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ɺ ʨʘʙʦʪʘʭ [20ï22] ʠʟʣʦʞʝʥ ʫʞʝ ʩʘʤ ʧʨʦʮʝʩʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʘ ʟʘʜʘʯʘ ʨʘʩʯʝʪʘ ʤʦʨʩʢʦʛʦ ʬʨʦʥʪʘ ʤʝ-

ʪʦʜʘʤʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [20, 21], ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʨʘʩʯʝʪʫ 

ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʠ ʟʘʥʷʪʦʩʪʠ ʧʨʠʯʘʣʘ ʚ ʥʦʚʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ: ʜʣʷ ʧʨʦʠʟʚʦʣʴ-

ʥʳʭ ʩʫʜʦʚ, ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʨʠʯʘʣʦʚ ʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʦʪʦʢʘ ʩʫʜʦʚ 

[22].  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʧʦʟʚʦʣʠʣ 

ʚʳʷʚʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʊʄʆ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʙʦʪʳ ʧʦʨʪʘ:  

1) ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʠ ʪʝʨʤʠʥʘʣʦʚ; 

2) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʦʤ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ ʠ 

ʪʝʨʤʠʥʘʣʘʭ. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʞʝ ʩʫʱʝʩʪ-

ʚʫʶʱʠʭ ʧʦʨʪʦʚ ʠ ʧʦʨʪʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʨʠʯʘʣʦʚ, ʧʘʨʢʘ 

ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʥʦʚʳʭ ʧʦʨʪʦʚʳʭ 

ʪʝʨʤʠʥʘʣʦʚ, ʩʢʣʘʜʦʚ ʠ ʪ.ʧ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦʪ ʧʫʪʴ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʚ ʚʠʜʫ ʥʘʣʠʯʠʷ ʨʷʜʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠ-

ʯʝʥʠʡ (ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪ.ʧ.).  

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʝʨʚʦʤʫ ʚʘʨʠʘʥʪʫ ʧʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʦʨʪʦʚ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʚʷʟʘʥ 

ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʪʨʝʪʴʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʘ ʚ ʧʦʨʪʫ (ʚ ʪ.ʯ. 

ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ çʩʫʭʦʛʦè ʧʦʨʪʘ).  

ɺ ʩʪʘʪʴʝ [22, ʩ. 8] ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʧʦʨʪʘ ɺʘʥʠʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʤʝʪʝʦʫʩʣʦʚʠʷ, ʩʜʝʣʘʥ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʜʣʷ ʪʨʝʪʴʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʚʦʜ: çʇʦʤʠʤʦ ʬʫʥʢ-

ʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʙʘ-

ʟʦʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʝʨʤʠʥʘʣʘ, ʷʚʣʷʷʩʴ ʧʝʨʚʳʤ ʰʘ-

ʛʦʤ ʥʘ ʧʫʪʠ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʤʠʥʘʣʦʤè.  

ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʪʝʟʠʩʘ ʥʘʰʣʘ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʦʧʝʨʘʮʠʡ ʚ ʩʠʩʪʝʤʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʝʨʤʠʥʘʣʦʚ [23] ʠ ʩʠʩʪʝʤʝ, ʧʨʝʜʧʦ-

ʣʘʛʘʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ ï çʩʫʭʦʛʦ ʧʦʨʪʘè [24ï

29]. ɺ ʨʘʙʦʪʝ [23] ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʡ ʤʦʜʝʣʠ ʨʘʙʦʪʳ 

ʪʝʨʤʠʥʘʣʘ ʥʘʢʘʪʥʳʭ ʛʨʫʟʦʚ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʤʝʩʪʠʤʦʩʪʠ FPR (ʙʫʬʝʨʥʦʡ 

ʟʦʥʳ ʪʝʨʤʠʥʘʣʘ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʧʨʠʯʘʣʫ) ʠ LPR (ʪʳʣʦʚʦʡ ʟʦʥʳ ʪʝʨ-

ʤʠʥʘʣʘ). ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ ʧʦʟʚʦ-

ʣʠʣʦ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʤʠʥʘ-

ʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʙʨʠʛʘʜ.  

ɺ ʨʘʙʦʪʘʭ [24ï27] ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ (ʪʳʣʦʚʦʛʦ ʪʝʨ-

ʤʠʥʘʣʘ ʚ ʚʠʜʝ çʩʫʭʦʛʦè ʧʦʨʪʘ), ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ (ʨʘʟʣʠʯʠʷ) ʩʠʩʪʝ-

ʤʳ çʩʫʭʦʛʦè ʧʦʨʪʘ, ʦʮʝʥʠʪʴ ʟʘʪʨʘʪʳ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʡ ʩʠʩ-

ʪʝʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʦʡ ʪʝʨʤʠʥʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʘ ʯʝʨʝʟ ʤʦʨ-

ʩʢʦʡ ʧʦʨʪ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʳ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʪʨʝʙʫʝʤʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 
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ɺ ʪʨʫʜʘʭ [28, 29] ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ ʥʘ ʫʨʦʚʥʝ 

çʤʦʨʩʢʦʡ ʧʦʨʪ ï ʧʨʠʧʦʨʪʦʚʘʷ ʩʪʘʥʮʠʷ ï "ʩʫʭʦʡ ʧʦʨʪ"è ʙʳʣʠ ʨʝʰʝʥʳ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʪʝʨʤʠʥʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫ-

ʟʦʚ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʝʟʜʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʜʚʦʜʘ ʚʘʛʦʥʦʚ ʥʘ ʧʨʠʧʦʨʪʦʚʫʶ 

ʩʪʘʥʮʠʶ. ʆʨʛʘʥʠʟʘʮʠʷ ʚʳʚʦʜʘ ʨʘʙʦʯʠʭ ʤʝʩʪ ʦʙʨʘʙʦʪʢʠ ʠ ʦʬʦʨʤʣʝʥʠʷ ʛʨʫʟʦʚ ʟʘ ʧʨʝ-

ʜʝʣʳ ʤʦʨʩʢʦʛʦ ʧʦʨʪʘ ʠ ʧʨʠʧʦʨʪʦʚʦʡ ʩʪʘʥʮʠʠ ʥʘ ʫʜʘʣʸʥʥʳʝ ʪʝʨʤʠʥʘʣʳ ʧʦʟʚʦʣʠʣʘ ʵʬ-

ʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʧʦʨʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʝʨʝʨʘʙʦʪʢʫ ʛʨʫʟʦʚʳʭ ʧʦʪʦʢʦʚ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ.  

ɺʦʧʨʦʩʘʤʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʨʪʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʧʪʠʤʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ ʧʦʨʪʘ ʚ ʨʘʤʢʘʭ ʪʨʝʪʴʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʪʘʢʞʝ ʟʘʥʠʤʘʣʘʩʴ ʛʨʫʧʧʘ ʫʯʝʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɸ.ɺ. ʉʪʝʧʘʥʮʘ. 

ʊʘʢ, ʚ ʨʘʙʦʪʝ [30, ʩ. 5] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ çé ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʛʨʫ-

ʟʦʧʦʪʦʢʦʚ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʦʙʲʝʤʦʚ 

ʨʘʙʦʪ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ ʧʦʨʪʘéè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʪʠʤʠ ʫʯʝʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʨʦʩʪʦʝʚ ʩʫʜʥʘ ʚ ʧʦʨʪʫ 

ʷʚʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʨʫʟʦʚʳʭ ʦʧʝ-

ʨʘʮʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʘʧʧʘʨʘʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ-

ʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʙʨʠʛʘʜ ʜʦʢʝʨʦʚ-ʤʝʭʘʥʠʟʘ-

ʪʦʨʦʚ ʧʦ ʟʘʷʚʢʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠʭ ʟʘʢʨʝʧʣʝʥʠʷ ʟʘ 

ʧʝʨʚʠʯʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʤʦʨʩʢʦʛʦ ʧʦʨʪʘ. 

ɺ ʨʘʙʦʪʘʭ [31ï34] ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʉʄʆ. ʇʨʠ ʵʪʦʤ 

ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʧʦʪʦ-

ʢʦʚ ʥʘ ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʊʘʢ ʚ ʩʪʘʪʴʝ 

[31] ʧʨʠʚʝʜʝʥʳ ʩʧʦʩʦʙʳ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠ ʟʘʜʘʥʠʷ ʪʠʧʦʚʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ, 

ʧʨʝʜʣʦʞʝʥʳ ʬʦʨʤʘʪʳ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʧʦʨʪʫ ʠ ʪʨʝʙʫʝʤʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ɺ ʧʫʙʣʠʢʘʮʠʷʭ [32ï

34] ʚ ʚʠʜʝ ʉʄʆ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʠʤʧʦʨʪʥʳʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʦʪʦʢʦʚ 

ʧʨʠ ʚʥʝʰʥʝʤ ʛʨʘʥʠʯʥʦʤ ʫʩʣʦʚʠʠ ï ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʦ ʩʫʜʥʝ ʠ ʧʨʠʙʳʚʘʶʱʝʤ ʥʘ ʥʝʤ ʛʨʫʟʝ, ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ 

ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʧʨʝʜʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʚ ʨʘʤʢʘʭ ʩʚʦ-

ʙʦʜʥʦʛʦ ʧʦʨʪʘ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘ: ʙʘʟʦʚʳʡ (ʩʫʱʝ-

ʩʪʚʫʶʱʠʡ) ʚʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʡʥʝʨʳ ʧʦʪʦʢʦʚ ʚ ʧʦʨʪʫ [32], ʠ ʧʨʝʜʣʘʛʘʝʤʳʝ ʚʘ-

ʨʠʘʥʪʳ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʊʆ [33] ʠ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʢʦʥʪʝʡʥʝʨʥʦʛʦ 

ʪʝʨʤʠʥʘʣʘ [34]). 

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʙʳʩʪʨʦ ʠʟʤʝʥʷʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʪʝʨʤʠʥʘʣʘ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʪʦʢʦʚ ʚ ʠʭ ʢʦʥ-

ʢʫʨʝʥʮʠʠ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ (ʛʨʫʟʦʚʳʝ ʬʨʦʥʪʳ, ʨʘʙʦʯʫʶ ʩʠʣʫ, ʩʢʣʘʜʩʢʠʝ 

ʨʝʩʫʨʩʳ, ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ) ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʪʴ ʢʘʯʝʩʪ-

ʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʪʝʨʤʠʥʘʣʴʥʳʭ ʫʩʣʫʛ. ʆʧʠʩʘʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʫʩʣʫʛ ʦʩʫʱʝ-

ʩʪʚʣʷʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ï ʜʣʠʥʘ ʦʯʝʨʝʜʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʨʘʟʙʨʦʩ ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ. ɼʣʷ ʚʣʘʜʝʣʴʮʘ ʪʝʨʤʠʥʘʣʘ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ 

ʪʨʝʙʫʝʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʤʦʜʝʣʝʡ ʩʦʟʜʘʝʪ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʤ ʫʨʦʚʥʝ, ʥʦ ʠ ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʤ. 

ɺʳʧʦʣʥʝʥʥʳʡ ʥʘʫʯʥʳʡ ʦʙʟʦʨ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʙʦʪʳ ʧʦʨʪʘ: 

1) ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦ-

ʦʨʜʠʥʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʮʝʧʠ ʜʦʩ-

ʪʘʚʢʠ ʛʨʫʟʘ; 

2) ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʨʪʘ ʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ; 
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3) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʘ ʚ ʧʦʨʪʫ. 

ʇʨʠ ʵʪʦʤ ʪʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʝʝ ʚʨʝʤʷ ʤʘʣʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ ʩʣʫʯʘʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʨʤʠʥʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 
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SCIENTIFIC APPROACHE S TO THE SEA PORTS  

AND PORT TERMINALS O PERATING PROCESSES STUDY  

A.A. Yanchenko 

Key words: modelling, port, transport process, container terminal, management system, pro-

cess-based approach  

 

The article focuses on the current scientific studies overview devoted to the ports and port 

terminals improvement on the basis of queueing theory. The various authorsô works system-

atic analysis allows identifying the main trends concerning the port operation technological 

processes study . As a result, it was concluded that the process-based approach to building 

queue serving systems is the most promising for today. 
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ʋɼʂ 629.12.001.2:656.66. 

 
ɺ.ʀ. ʉʘʤʫʣʝʝʚ, ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʊ.ʅ. ɻʫʩʘʢʦʚʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ɸʉʀʅʍʈʆʅʅʓʍ  

ʏɸʉʊʆʊʅʆ-ʈɽɻʋʃʀʈʋɽʄʓʍ ʕʃɽʂʊʈʆʇʈʀɺʆɼʆɺ 

ɿɽʄʉʅɸʈʗɼʆɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʣʝʙʝʜʢʠ, ʨʝʞʠʤ ʩʪʦʷʥʢʠ 

ʧʦʜ ʪʦʢʦʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʯʘʩʪʦʪʳ ä1 ʠ ʥʘʧʨʷʞʝʥʠʷ U1 ʥʘ ʩʪʘʪʦʨʝ ʜʚʠʛʘʪʝʣʷ, ʨʘʙʦ-

ʪʘ ɸɼ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʦʧʝʨʘʪʠʚʥʦʡ 

ʣʝʙʝʜʢʠ çʥʘ ʫʧʦʨè ʪ.ʝ ʚ ʨʝʞʠʤʝ ʩʪʦʷʥʢʠ ʧʦʜ ʪʦʢʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʪʝʨʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʦʪʥʦ-

ʰʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ U1 ʠ ʯʘʩʪʦʪʳ ä1 .ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥ ʨʝʞʠʤ ʯʘʩʪʦʪ-

ʥʦ-ʫʧʨʘʚʣʷʝʤʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʦʧʝʨʘʪʠʚʥʦʡ ʣʝʙʝʜʢʠ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʥʘ-

ʧʨʷʞʝʥʠʷ ʧʠʪʘʶʱʝʡ ʩʫʜʦʚʦʡ ʩʝʪʠ, ʯʪʦ ʙʳʚʘʝʪ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʨʠ ʧʫʩʢʘʭ ʤʦʱʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ a = f(M). 

 

ʇʝʨʝʜʚʠʞʝʥʠʷ ʟʝʤʣʝʩʦʩʥʳʭ ʠ ʟʝʤʣʝʯʝʨʧʘʪʝʣʴʥʳʭ ʩʥʘʨʷʜʦʚ ʧʨʠ ʫʛʣʫʙʣʝʥʠʠ ʜʥʘ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʦʧʝʨʘʪʠʚʥʳʤʠ ʠ ʩʪʘʥʦʚʳʤʠ ʣʝʙʝʜʢʘʤʠ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʝʤʩʥʘʨʷʜʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʣʝʙʝʜʢʠ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʦ-

ʷʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʙʠʨʘʥʠʷ ʪʨʦʩʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚ ʥʝʤ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʪʷʛʦʚʦʛʦ ʫʩʠʣʠʷ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʘʩʠʥʭʨʦʥʥʳʤʠ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ ʩ ʯʘʩʪʦʪʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ. 

ʆʜʥʠʤ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʨʝʞʠʤʦʚ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʣʝʙʝʜʢʠ 

ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ çʥʘ ʫʧʦʨè. ʕʪʦʪ ʨʝʞʠʤ ʚʦʟʥʠʢʘʝʪ ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʧʨʠ ʩʥʷʪʠʠ ʪʦʣʩʪʳʭ 

ʩʣʦʝʚ ʠʣʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʦʪʥʦʛʦ ʛʨʫʥʪʘ. ɸʩʠʥʭʨʦʥʥʳʡ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʜʚʠʛʘʪʝʣʴ 

(ɸɼ) ʨʘʙʦʪʘʝʪ ʧʨʠ ʵʪʦʤ ʥʘ ʤʘʣʦʡ ʯʘʩʪʦʪʝ (ä1=5 10 ɻʮ) ʠ ʯʘʩʪʦ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ 

ʩʪʦʷʥʢʠ ʧʦʜ ʪʦʢʦʤ. ɼʣʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʙʠʨʘʪʴʩʷ ʩ ʫʯʝʪʦʤ 

ʫʭʫʜʰʝʥʠʡ ʫʩʣʦʚʠʡ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ ʚʨʘʱʝʥʠʷ, ʝʛʦ ʥʦʤʠ-

ʥʘʣʴʥʳʡ ʤʦʤʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʩʥʠʞʝʥ.  

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʡʪʠ ʪʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʯʘʩʪʦʪʳ ä1 ʠ ʥʘʧʨʷʞʝʥʠʷ U1 ʥʘ ʩʪʘʪʦʨʝ 

ʜʚʠʛʘʪʝʣʷ ʚ ʨʝʞʠʤʝ ʩʪʦʷʥʢʠ ʧʦʜ ʪʦʢʦʤ ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʤʦʤʝʥʪʝ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ, 

ʢʦʛʜʘ ʧʦʪʝʨʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʝʛʦ ʥʘʛʨʝʚ ʙʫʜʫʪ ʤʠʥʠʤʘʣʴʥʳʤʠ [1, 2]. 

ʇʦʪʝʨʠ ʚ ɸɼ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʵʣʝʢʪʨʠʯʝʩʢʠʭ rɻ ʠ ʤʘʛʥʠʪʥʳʭ rʤ [3]. ʕʣʝʢʪʨʠ-

ʯʝʩʢʠʝ ʧʦʪʝʨʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʨʘʞʝʥʠʝʤʪ: 

  (1) 

ʀʟ ʊ-ʦʙʨʘʟʥʦʡ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ɸɼ (ʨʠʩ. 1) ʚ ʨʝʞʠʤʝ ʩʪʦʷʥʢʠ ʧʦʜ ʪʦʢʦʤ ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʪʦʢʠ ʚ ʩʪʘʪʦʨʝ I1  ʠ ʨʦʪʦʨʝ I2¡. 

 

 (2) 

 

. (3) 



ɺ.ʀ. ʉʘʤʫʣʝʝʚ, ʊ.ʅ. ɻʫʩʘʢʦʚʘ 
ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʩʠʥʭʨʦʥʥʳʭ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʟʝʤʩʥʘʨʷʜʦʚ 
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ɿʜʝʩʴ ʠ ʜʘʣʝʝ  

m1 ï ʯʠʩʣʦ ʬʘʟ;  

U1ʥʦʤ ï ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ; 

w1ʥʦʤ ï ʥʦʤʠʥʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ;  

g =  ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʜʘʚʘʝʤʦʝ ʥʘ ʩʪʘʪʦʨ;  

 ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʪʘʪʦʨʘ ʠ ʨʦʪʦʨʘ 

  

ʈʠʩ. 1. ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ɸɼ ʚ ʨʝʞʠʤʝ ʩʪʦʷʥʢʠ ʧʦʜ ʪʦʢʦʤ.  

 r1; r¡2; x1; x¡2; t1; t2 ï ʦʙʱʝʧʨʠʥʷʪʳʝ ʟʥʘʯʝʥʠʷ ɸɼ; 

 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ  ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʚʳʨʘʞʝʥʠʝʤ ʜʣʷ ʤʦʤʝʥʪʘ 

ɸɼ [4], ʢʦʪʦʨʦʝ ʟʘʧʠʰʝʤ ʩ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚʘ  ʠʤʝʶʱʝʛʦ ʤʝʩʪʦ ʚ ʨʝʞʠʤʝ ʩʪʦʷʥ-

ʢʠ ʧʦʜ ʪʦʢʦʤ:  

 

(4) 

C ʫʯʝʪʦʤ (2), (3) ʠ (4) 

 
(5) 

ʄʘʛʥʠʪʥʳʝ ʧʦʪʝʨʠ ɸɼ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʧʦʪʝʨʴ ʥʘ ʛʠʩʪʝʨʝʟʠʩʝ ʠ ʦʪ ʚʠʭʨʝʚʳʭ ʪʦ-

ʢʦʚ. ʇʦʪʝʨʠ ʥʘ ʛʠʩʪʝʨʝʟʠʩʝ ʦʙʳʯʥʦ ʩʯʠʪʘʶʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʯʘʩ-

ʪʦʪʳ ʧʝʨʝʤʘʛʥʠʯʠʚʘʥʠʷ ʠ ʢʚʘʜʨʘʪʫ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ, ʘ ʧʦʪʝʨʠ ʦʪ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚ ï 

ʢʚʘʜʨʘʪʫ ʯʘʩʪʦʪʳ ʠ ʢʚʘʜʨʘʪʫ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ. ɺ ʨʘʩʯʝʪʘʭ [5] ʤʘʛʥʠʪʥʳʝ ʧʦʪʝʨʠ 

ʧʨʠʥʠʤʘʶʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʢʚʘʜʨʘʪʫ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʠ ʯʘʩʪʦʪʳ ʚ ʩʪʝʧʝʥʠ 

1,2·1,5. ɽʩʣʠ ʧʨʠʥʷʪʴ ʦʜʥʫ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʚʳʚʦ-

ʜʦʚ, ʪʦ ʵʪʦ ʧʨʠʚʝʜʝʪ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢ ʨʝʰʝʥʠʶ ʫʨʘʚʥʝʥʠʷ ʚ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ, ʚʦ 

ʚʪʦʨʦʤ ï ʢ ʨʝʰʝʥʠʶ ʠʨʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ a. 

ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʩʪʦʷʥʢʘ ʜʚʠʛʘʪʝʣʷ ʧʦʜ ʪʦʢʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʦʥʠʞʝʥʥʳʭ 

ʯʘʩʪʦʪʘʭ ʠ ʚʝʣʠʯʠʥʘ ʤʘʛʥʠʪʥʳʭ ʧʦʪʝʨʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʤʠ, ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʠʥʠʤʘ-

ʝʤ ʤʘʛʥʠʪʥʳʝ ʧʦʪʝʨʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʢʚʘʜʨʘʪʫ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʠ ʩʯʠʪʘʝʤ ʠʭ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʪ ʯʘʩʪʦʪʳ. ʇʨʠ ʚʳʙʦʨʝ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ Kʩʪ, ʚʭʦʜʷʱʝʛʦ ʚ 

ʚʳʨʘʞʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʪʝʨʴ, ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʫʶ ʜʣʷ ʨʝʞʠʤʘ 

ʩʪʦʷʥʢʠ ʧʦʜ ʪʦʢʦʤ ʯʘʩʪʦʪʫ a. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʩʣʦʚʠʠ , ʤʘʛʥʠʪʥʳʝ ʧʦʪʝʨʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ  

 

(6) 

ʉ ʫʯʝʪʦʤ (4) ʧʦʣʫʯʘʝʤ:  

 
(7) 

ʛʜʝ  ï ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ ɸɼ. 

ʇʨʠʨʘʚʥʠʚʘʷ ʥʫʣʶ ʧʨʦʠʟʚʦʜʥʫʶ , ʦʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ 

 ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʪʝʨʠ ʚ ʜʚʠʛʘʪʝʣʝ ʙʫʜʫʪ ʤʠʥʠʤʘʣʴʥʳʤʠ  

 

(8) 

ʇʨʠ ʵʪʦʤ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ɸɼ ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ a1 ʠ ʟʘ-

ʜʘʥʥʦʛʦ  ʚʳʨʘʞʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʟ (4), 

  
(9) 

ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʚʝʣʠʯʠʥʳ ʄʩʪ ʧʨʠ a = a1 ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʘ 

ʨʠʩ. 2. 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʝʨʝʛʨʝʚʘ æɗ ɸɼ ʤʘʨʢʠ ɸʆʃ 

41-4 ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪʘ 

ʩʪʦʷʥʢʠ ʄʩʪ. ʄʠʥʠʤʫʤ ʧʝʨʝʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ ʦʪʥʦʩʠʪʩʷ ʢ ʯʘʩʪʦʪʝ a1, ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚ-

ʧʘʜʘʶʱʝʡ ʩ ʨʘʩʯʝʪʥʦʡ. 

 

 

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷʨʠʩ. 3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ   

ʦʪ ʤʦʤʝʥʪʘ ʄʩʪɸɼ. ʧʝʨʝʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ æɗ ʦʪ ʯʘʩʪʦʪʳ  (ʄʩʪ < ʄʩʪ¡ < ʄʩʪ¡¡). 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸɼ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ (ʨʠʩ. 4) ʙʫʜʫʪ ʚʳʭʦʜʠʪʴ ʠʟ ʦʜ-

ʥʦʡ ʪʦʯʢʠ ʦʩʠ ʦʨʜʠʥʘʪ ʠ ʠʤʝʪʴ ʨʘʟʥʳʡ ʥʘʢʣʦʥ, ʧʝʨʝʩʝʢʘʷ ʦʩʴ ʤʦʤʝʥʪʦʚ ʚ ʪʦʯʢʘʭ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʣʠʯʠʥʝ ʄʩʪ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʯʘʩʪʦʪʝ, ʧʨʝʚʳʰʘʶʱʝʡ 

ʨʘʩʯʝʪʥʫʶ a1, ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʝʨʝʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʩʪʦʷʥʢʠ ʧʦʜ 

ʪʦʢʦʤ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʫʪʦʧʘʜʘʶʱʝʛʦ ʫʯʘʩʪʢʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ 



ɺ.ʀ. ʉʘʤʫʣʝʝʚ, ʊ.ʅ. ɻʫʩʘʢʦʚʘ 
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ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʚʚʦʜʠʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʦ ʪʦʢʫ, ʚʦʟʜʝʡʩʪ-

ʚʫʶʱʘʷ ʥʘ ʢʘʥʘʣʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʠ ʥʘʧʨʷʞʝʥʠʷ [6]. 

ʈʘʙʦʪʘ ɸɼ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʫʩʢʘʭ ʠ ʦʪ-

ʢʣʶʯʝʥʠʷʭ ʤʦʱʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʚʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʘʚʪʦʥʦʤʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʟʝʤʩʥʘʨʷʜʘ.  

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʳʭ ʦʧʨʦʢʠʜʳʚʘʥʠʡ ɸɼ ʠʣʠ ʥʘʙʨʦʩʦʚ 

ʤʦʤʝʥʪʘ ʥʘ ʥʝʛʦ, ʩʣʝʜʫʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʯʘʩʪʦʪʫ a ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʷʞʝʥʠʷ
 
U1. 

 

 

ʈʠʩ. 4. ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸɼ ʜʣʷ ʨʘʟʣʠʯʥʳʭ U1 (U1 < U1¡< U1¡¡)  

ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʨʝʞʠʤ ʩʪʦʷʥʢʠ ʧʦʜ ʪʦʢʦʤ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʨʘʙʦʪʫ ɸɼ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ 

ʫʨʘʚʥʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʟʘʧʠʩʘʥʥʳʤ ʩ ʫʯʝʪʦʤ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ: 

 
 (10) 

ʛʜʝ Jg ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʨʠʚʦʜʘ. ʊʘʢ ʢʘʢ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ ʥʝʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʳʡ, ʪʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
 
ʧʨʠ ʵʪʦʤ ʥʝ ʠʟ-

ʤʝʥʷʝʪʩʷ. 

 

ɽʩʣʠ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʥʘʩʪʨʦʝʥʘ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ U1 ʠʟʤʝʥʷʝʪʩʷ ʯʘʩʪʦʪʘ a ʩʦ-

ʛʣʘʩʥʦ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʇʏ ʟʘʢʦʥʘ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʩʣʫʯʘʝ ʧʨʠʥʷʪ ʟʘʢʦʥ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ IR-ʢʦʤʧʝʥʩʘʮʠʝʡ), ʪʦ ʚ ʵʣʝʢʪʨʦʧʨʠ-

ʚʦʜʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʙʨʦʩʢʠ ʪʦʢʘ ʠ ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʤʦʤʝʥʪʘ. ʕʪʦ ʚʠʜʥʦ ʠʟ ʘʥʘʣʠʟʘ 

ʫʨʘʚʥʝʥʠʷ (10). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʥʝʟʘʧʥʦʤ ʫʚʝʣʠʯʝʥʠʠ  ʚʪʦʨʘʷ ʩʦʩʪʘʚʣʷʶ-

ʱʘʷ ʤʦʤʝʥʪʘ ʙʫʜʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʩ ʤʦʤʝʥʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʷ ʤʦ-

ʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʄ. 

ɿʘʚʠʩʠʤʦʩʪʠ a(t), ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʤʝʥʪ ɸɼ ʟʘ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʩʣʝ 

ʚʥʝʟʘʧʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ (ʨʠʩ. 5) ʦʩʪʘʚʘʣʩʷ ʙʳ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʠ 

ʨʘʚʥʦʡ  (ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ) ʠʣʠ  (ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ), ʧʦ-

ʣʫʯʠʤ ʠʟ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (10) ʩ ʫʯʝʪʦʤ 

. 

ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ 

 

 (11) 
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ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ  

 
(12)  

ʪ. ʝ. ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʣʠʥʝʡʥʳʡ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ a(t). ʇʨʠ ʵʪʦʤ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ a ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ æU, ʪ. ʝ. ʧʦʣʦʞʝʥʠʝʤ ʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 1 ʠʣʠ 2. ʇʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʧʦ ʟʘʚʠʩʠʤʦʩʪʷʤ (11) ʠʣʠ 

(12) ʜʦʣʞʝʥ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʥʘʩʪʫʧʠʪ ʨʘʚʝʥʩʪʚʦ: 

 ʠʣʠ , ʛʜʝ 

 

 ï ʢʨʠʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪ ʠ ʘʙʩʦʣʶʪʥʦʝ ʩʢʦʣʴʞʝʥʠʝ ɸɼ;  

 ï ʘʙʩʦʣʶʪʥʦʝ ʩʢʦʣʴʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʪʦʯʢʘʭ d ʠ b ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʝ-

ʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʯʘʩʪʦʪʳ ʤʝʭʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸɼ, ʟʘ ʩʯʝʪ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʧʦ ʵ.ʜ.c. ʦʧʨʝʜʝʣʠʪʩʷ ʧʨʠʥʷʪʳʤ ʟʘʢʦʥʦʤ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʈʘʙʦʯʘʷ 

ʪʦʯʢʘ ɸɼ, ʥʘʯʠʥʘʷ ʩ ʵʪʦʛʦ ʤʦʤʝʥʪʘ, ʙʫʜʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʝ ʜʦ ʩʦʙʣʶʜʝʥʠʷ ʫʩʣʦʚʠʷ , ʥʘʧʨʠʤʝʨ, ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 3 ʦʪ ʪʦʯʢʠ  ʜʦ 

ʪʦʯʢʠ . 

 

ʈʠʩ. 5. ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸɼ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ U1 

ʄʦʤʝʥʪʳ  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ (4), ʚ ʢʦʪʦʨʦʡ ʚʤʝʩʪʦ 

 
ʩʣʝʜʫʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʟʷʪʴ  

 

ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʩʝʪʠ ʠʟʤʝʥʷʝʪʩʷ ʧʣʘʚʥʦ, ʥʘʧʨʠʤʝʨ, ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ ʦʪ ʚʨʝ-

ʤʝʥʠ 

   (13) 

ʛʜʝ Kg ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʪʦʛʜʘ ʧʨʠ a = const ʤʦʤʝʥʪ ɸɼ ʪʘʢʞʝ ʙʫʜʝʪ ʠʟʤʝ-

ʥʷʪʴʩʷ ʧʣʘʚʥʦ. ʈʘʙʦʯʘʷ ʪʦʯʢʘ ɸɼ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ  ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴ 



ɺ.ʀ. ʉʘʤʫʣʝʝʚ, ʊ.ʅ. ɻʫʩʘʢʦʚʘ 
ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʩʠʥʭʨʦʥʥʳʭ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʟʝʤʩʥʘʨʷʜʦʚ 
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ʪʨʘʝʢʪʦʨʠʶ, ʩʦʝʜʠʥʷʶʱʫʶ ʪʦʯʢʠ 
 
ʩʣʝʚʘ (ʫʤʝʥʴʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ) ʠʣʠ ʪʦʯʢʠ 

 ʩʧʨʘʚʘ (ʫʚʝʣʠʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ). ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʯʘʩʪʦʪʳ ʪʘʢ, ʯʪʦʙʳ  = const ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ  

 , 

ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʪʝʢʘʝʪ: 

 

ɿʘʚʠʩʠʤʦʩʪʴ a(t) ʜʣʷ ʫʩʣʦʚʠʷ  ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʘʢʞʝ, ʧʨʠʥʷʚ ʧʨʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʠʟʤʝʥʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʝ:  

 . 

ʈʝʰʠʚ ʫʨʘʚʥʝʥʠʝ  

 
 (14) 

ʩ ʫʯʝʪʦʤ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ t = 0 ʠ a = aa, ʧʦʣʫʯʠʤ  

 

(15) 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʝʢʨʘʪʠʪʩʷ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʯʘʩʪʦʪʘ a ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ 

ʠʟʤʝʥʷʪʴʩʷ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ (11), ʥʦ ʚʤʝʩʪʦ aa ʜʦʣʞʥʘ ʙʳʪʴ ʚʟʷʪʘ ʯʘʩʪʦʪʘ, ʧʦʣʫ-

ʯʝʥʥʘʷ ʠʟ (15) ʜʣʷ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 

 . 

ʀʟ (15) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ a(U1), ʝʩʣʠ ʚʤʝʩʪʦ Kg ʧʦʜʩʪʘʚʠʪʴ ʝʛʦ ʚʳʨʘ-

ʞʝʥʠʝ ʠʟ (13) [8].  

ʅʘ ʨʠʩ. 6. ʠʟʦʙʨʘʞʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ a(t), U1(t) ʠ a(U1), ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʪʴ, 

ʟʘʤʝʥʠʚ ʠʭ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʣʠʥʝʡʥʳʤʠ. 

 

 

ʈʠʩ. 6. ɿʘʚʠʩʠʤʦʩʪʴ a(t), U1 (t) ʠ a (U1) ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʩʥʠʞʝʥʠʷ (ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ)  

ʠ ʧʦʚʳʰʝʥʠʷ (ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ) ʥʘʧʨʷʞʝʥʠʷ U1 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 55, 2018 ʛ. 

ʈʘʟʜʝʣ V. ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʫʜʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ɺʳʚʦʜʳ 

1. ɺ ʨʝʞʠʤʝ ʩʪʦʷʥʢʠ ʧʦʜ ʪʦʢʦʤ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʚ ɸɼ ʠ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ, ʝʛʦ ʥʘʛʨʝʚʘ ʩʣʝʜʫʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ɸɼ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʯʘʩʪʦʪʳ ʩʦʛʣʘʩʥʦ (9) ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʷʛʦʚʦʛʦ ʫʩʠʣʠʷ ʪʨʦʩʘ. 

2. ʇʨʠ ʢʦʣʝʙʘʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠ ʯʘʩʪʦʪʫ ʪʦʢʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚʝʣʠʯʠʥʳ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ, ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʩʫʜʦʚʫʶ ʩʝʪʴ ʠ ʜʨʫʛʠʝ ʧʦʪʨʝʙʠʪʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

3. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʩ ʯʘʩʪʦʪʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʥʘ ʟʝʤʩʥʘʨʷʜʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʜʣʷ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ ʩʪʦʷʥʢʠ ʧʦʜ ʪʦʢʦʤ ʧʨʠ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʛʨʫʟʢʘʭ ʠ ʢʦʣʝʙʘʥʠʷʭ 

ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ.  
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PECULIARITIES OF APP LICATION  

OF THE ASYNCHRONOUS FREQUENCY-REGULATED  

ELECTRIC DRIVE AT ZEMSNARYADS  

V.I. Samuleev, T.N. Gusakova 

Key words: frequency-controlled winch electric drive, parking mode under current, frequen-

cy ratio ä1 and voltage U1 on the engine stator, the AD operation with fluctuating supply 

voltage. 

 

The article deals with the operational winch electric drive functioning çto the stopè, that is, 

in the parking mode under the current. This model study allows us to obtain expressions for 

the minimum losses for certain voltage ratios U1 and frequency ä1. We also consider the op-

erational winch electric drive frequency-controlled regime with changes in the voltage con-

cerning the supply ship's network, which happens quite often when starting powerful con-

sumers and the relation Ŭ = f (M) is shown. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 24.04.2018 ʛ. 
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