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ʋɼʂ 636  

 

ɸ. ɺ. ɸʈʍʀʇʎɽɺ, ʀ. ʖ. ʀɻʅɸʊʂʀʅ, ʄ. ɻ. ʂʋʈʗʏʀʁ
1
 

 

ʕʌʌɽʂʊʀɺʅʓʁ ʆʍʃɸɼʀʊɽʃʔ ʅʆɺʆʁ ʂʆʅʉʊʈʋʂʎʀʀ  

ɼʃʗ ʉɺʀʅʆɺʆɼʏɽʉʂʀʍ ʌɽʈʄ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʢʣʠʤʘʪ, ʩʚʠʥʦʚʦʜʩʪʚʦ, ʩʠʩʪʝʤʘ ʤʝʣ-

ʢʦʜʠʩʧʝʨʩʥʦʛʦ ʨʘʩʧʳʣʘ ʚʦʜʳ, ʩʠʩʪʝʤʳ ʩ ʫʚʣʘʞʥʷʶʱʠʤʠ ʤʘʪʘʤʠ, 

ʬʦʨʩʫʥʢʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠʪʦʯʥʦʛʦ 

ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʘʭ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʠ 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʘʩʧʝʢʪʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥ ʧʦʜʚʝʩʥʦʡ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʳʡ ʦʭʣʘʜʠʪʝʣʴ ʥʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʚʠʥʦʚʦʜ-

ʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʢʣʠʤʘʪ, ʚ ʢʦʪʦʨʦʤ ʚʳʨʘʱʠʚʘʶʪʩʷ 

ʞʠʚʦʪʥʳʝ. 

ɼʘʥʥʳʡ ʬʘʢʪ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʟʘʣʦʞʝʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʦʚʳʭ ʞʝʣʝʟ ʫ ʩʚʠʥʝʡ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʢʨʘʡʥʝ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳ ʢ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʠʟʤʝʥʝʥʠʶ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʘʭ ʞʠʚʦʪʥʳʭ (ʩʥʠʞʘʝʪʩʷ ʦʩʝʤʝʥʷʝʤʦʩʪʴ 

ʩʚʠʥʦʤʘʪʦʢ), ʪʘʢʞʝ ʩʥʠʞʝʥʠʠ ʥʘʙʦʨʘ ʧʨʠʚʝʩʦʚ.  

ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦ-

ʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʠ ʜʣʷ ʦʪʢʦʨʤʘ ʩʚʠʥʝʡ ʜʦ 30 хʉ ʫ 
ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʩ 930 ʜʦ 

550 ʛ. [1] 

ʅʝ ʩʣʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ, ʯʪʦ ʜʣʷ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ 

ʧʦʩʪʘʥʦʚʦʯʥʳʤ ʧʦʛʦʣʦʚʴʝʤ ʥʘ ʦʪʢʦʨʤʝ 35 000 ʛʦʣʦʚ ʝʞʝʤʝʩʷʯʥʳʝ 

ʫʙʳʪʢʠ ʦʪ ʧʦʪʝʨʠ ʧʨʠʚʝʩʦʚ ʩʚʠʥʝʡ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʦʩʪʘʚʷʪ: 

35 000 Ā (930-550) Ā 30 Ā 90 : 1 000 = 35 910 000 ʨʫʙ./ʤʝʩ, 

ʛʜʝ 35 000 ï ʝʜʠʥʦʚʨʝʤʝʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ, ʛʦʣʦʚ;  

930 ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʩʚʠʥʝʡ ʥʘ ʦʪʢʦʨʤʝ ʧʨʠ ʨʝʘʣʠʟʘ-

ʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʳʭ, ʛ.; 

                                                           
É ɸʨʭʠʧʮʝʚ ɸ. ɺ, ʀʛʥʘʪʢʠʥ ʀ. ʖ, ʂʫʨʷʯʠʡ ʄ. ɻ., 2013 
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550 ï ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʩʚʠʥʝʡ ʥʘ ʦʪʢʦʨʤʝ ʧʨʠ ʧʦʚʳ-

ʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 30 Áʉ; 

30 ï ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʚ ʤʝʩʷʮʝ; 

90 ï ʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʩʚʠʥʠʥʳ ʚ ʞʠʚʦʤ ʚʝʩʝ, ʨʫʙ.; 

ɽʞʝʤʝʩʷʯʥʳʝ ʫʙʳʪʢʠ ʦʪ ʧʦʪʝʨʠ ʤʥʦʛʦʧʣʦʜʠʷ ʩʚʠʥʦʤʘʪʦʢ ʠʟ-ʟʘ 

ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʝʜʫʪ ʢ ʩʥʠʞʝʥʠʶ ʚʘʣʦʚʦʛʦ ʚʳʭʦʜʘ ʧʨʦ-

ʜʫʢʮʠʠ ʥʘ 1530 % [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦ-

ʢʣʠʤʘʪʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʭʣʘʞʜʝʥʠʷ 

ʚʦʟʜʫʭʘ ʥʘ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ: ʩʠʩʪʝʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʩʫʥʦʢ, ʩʠʩʪʝʤʘ ʩ 

ʫʚʣʘʞʥʷʝʤʳʤʠ ʤʘʪʘʤʠ, ʩʧʣʠʪ-ʩʠʩʪʝʤʳ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ 

 

ʉʠʩʪʝʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʩʫʥʦʢ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʧʦ-

ʩʦʙʥʘ ʦʭʣʘʜʠʪʴ ʚʦʟʜʫʭ ʚ ʧʦʤʝʱʝʥʠʠ ʜʦ 3 Áʉ, ʦʜʥʘʢʦ ʩʠʩʪʝʤʘ ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʥʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʜʦʨʦʛʦʩʪʦʷʱʘʷ. ʉʠ-

ʩʪʝʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʩʫʥʦʢ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʘ, 

ʪʘʢ ʢʘʢ 3 Áʉ ï ʞʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʦʭʣʘʞʜʝʥʠʷ, 1 Áʉ ï ʬʘʢʪʠʯʝʩʢʠʡ, ʥʦ 

ʦʥʘ ʩʘʤʘʷ ʜʝʰʝʚʘʷ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ [1, ʩ. 22].  

ʉʨʘʚʥʠʚʘʷ ʠʤʝʶʱʠʝʩʷ ʩʠʩʪʝʤʳ, ʤʳ ʤʦʞʝʤ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶ-

ʱʫʶ ʛʨʘʜʘʮʠʶ: ʩʠʩʪʝʤʘ ʨʘʩʧʳʣʝʥʠʷ ʚʦʜʳ ʚ ʟʦʥʝ ʱʝʣʝʚʦʛʦ ʧʦʣʘ ʩ ʠʩ-
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ʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʩʫʥʦʢ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 2 ɹʘʨ (ʧʦʣʫʯʘʝʪʩʷ ʜʦʞʜʠʢ ʩ 

ʙʦʣʴʰʠʤʠ, ʦʙʦʟʨʠʤʦ ʙʦʣʴʰʠʤʠ ʢʘʧʣʷʤʠ ʚʦʜʳ); ʩʣʝʜʫʶʱʠʝ ʧʦ ʮʝʥʝ 

ʠʜʫʪ ʩʠʩʪʝʤ rʩ ʢʘʩʩʝʪʘʤʠ ʠ ʩ ʬʦʨʩʫʥʢʘʤʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ï ʠʭ ʮʝ-

ʥʳ ʩʦʠʟʤʝʨʠʤʳ, ʥʝʤʥʦʛʦ ʚʘʨʴʠʨʫʶʪ ʦʪ ʢʦʤʧʣʝʢʪʥʦʩʪʠ. 

ʉʠʩʪʝʤʳ ʩ ʫʚʣʘʞʥʷʶʱʠʤʠ ʤʘʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ: ʩ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʜʦʣʴ ʬʘʩʘʜʥʦʡ ʩʪʝʥʳ ʠ ʩ ʚʳʥʦʩʥʳʤʠ ʤʦʜʫʣʷʤʠ. ʆʥʠ 

ʩʧʦʩʦʙʥʳ ʦʭʣʘʞʜʘʪʴ ʚʦʟʜʫʭ ʥʘ 15 Áʉ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 12 ʜʦ 17 Áʉ) 

ɿʘ ʩʯʝʪ ʨʘʟʨʝʞʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʳʪʷʞʥʳʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ, 

ʚʦʟʜʫʭ ʧʦʜʘʝʪʩʷ ʚ ʦʭʣʘʜʠʪʝʣʴ. ʅʘ ʚʳʭʦʜʝ ʠʟ ʥʝʛʦ ʤʳ ʧʦʣʫʯʘʝʤ ʦʭʣʘ-

ʞʜʝʥʥʳʡ ʚʦʟʜʫʭ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘ ʚʳʭʦʜʝ ʥʝ ʧʨʝ-

ʚʳʰʘʝʪ 70ï75 % ʠ ʷʚʣʷʝʪʩʷ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ 

ʩʚʠʥʝʡ.  

 

ʈʠʩʫʥʦʢ 2 ï ʉʠʩʪʝʤʳ ʩ ʫʚʣʘʞʥʷʶʱʠʤʠ ʤʘʪʘʤʠ  

(ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʜʦʣʴ ʬʘʩʘʜʥʦʡ ʩʪʝʥʳ) 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʚʦʜʘ ʧʦʛʣʦʱʘʝʪ ʪʝʧʣʦ 

ʚʦʟʜʫʭʘ ʥʘ ʠʩʧʘʨʝʥʠʝ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʬʘʢʪ, ʢʦʛʜʘ ʛʦʨʷ-

ʯʠʡ ʚʦʟʜʫʭ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘʜ ʤʦʨʝʤ, ʤʦʨʩʢʘʷ ʚʦʜʘ ʧʦʛʣʦʱʘʝʪ ʪʝʧʣʦ ʠʟ 

ʥʝʛʦ ʠ ʠʩʧʘʨʷʝʪʩʷ, ʚʦʟʜʫʭ ʦʭʣʘʞʜʘʝʪʩʷ. ʀʣʠ ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʚʳʭʦʜʠʪ ʠʟ 

ʤʦʨʷ ʧʦʩʣʝ ʢʫʧʘʥʠʷ ï ʵʬʬʝʢʪ ʪʦʪ ʞʝ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤ ʩ ʫʚʣʘʞʥʷʶʱʠʤʠ ʤʘʪʘʤʠ ʥʝ ʘʜʘʧʪʠʨʦʚʘ-

ʥʳ ʢ ʨʦʩʩʠʡʩʢʦʤʫ ʢʣʠʤʘʪʫ, ʪ. ʢ. ʥʘʯʘʣʠ ʧʝʨʚʳʤʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʞʘʨʢʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩ ʤʷʛʢʠʤʠ ʟʠʤʘʤʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 

ʈʦʩʩʠʠ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘ ʫʪʝʧʣʝʥʠʝ 

ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 
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ʀʜʝʘʣʴʥʦ ʫʪʝʧʣʠʪʴ ʦʛʨʦʤʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʧʘʥʝʣʠ ʦʭʣʘʞʜʝʥʠʷ 

ʪʨʫʜʥʦ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʨʘʙʦʪʘʝʪ ʧʦʜ ʨʘʟʨʝʞʝʥʠʝʤ 

(ʜʘʚʣʝʥʠʝ ʚ ʧʦʤʝʱʝʥʠʠ ʥʘ 20 ʇʘ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʫʣʠʮʝ), ʣʶʙʘʷ ʥʝ-

ʧʣʦʪʥʦʩʪʴ ï ʠʩʪʦʯʥʠʢ ʩʢʚʦʟʥʷʢʘ, ʠ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʧʨʠʝʤʣʝʤʦ ʥʝ ʜʣʷ 

ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʈʌ. 

ɺ ʟʦʥʘʭ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, ʢʦʛʜʘ ʣʝʪʦʤ 30ï40 Áʉ, ʘ 

ʟʠʤʦʡ 30ï40 Áʉ ʪʦʣʴʢʦ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ, ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʝʝ ʫʪʝʧʣʝ-

ʥʠʝ ʪʘʢʠʭ ʧʨʦʝʤʦʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʪʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʜʠʪʝ-

ʣʷ, ʢʦʪʦʨʘʷ ʣʠʰʝʥʘ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʉʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ. ɿʘ ʩʯʝʪ ʙʦʣʴʰʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʧʘʨʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʠʷ ʚʦʟʜʫʭʘ çʩʫʭʦʡè ʚʣʘʛʦʡ, ʙʝʟ ʦʪʨʳʚʘ ʢʘ-

ʧʝʣʴʥʦʡ ʚʣʘʛʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʦʭʣʘʞʜʝʥʠʷ [2, ʩ. 20]. 

 

ʈʠʩʫʥʦʢ 3 ï ʉʠʩʪʝʤʳ ʩ ʫʚʣʘʞʥʷʶʱʠʤʠ ʤʘʪʘʤʠ (ʚʳʥʦʩʥʳʝ ʤʦʜʫʣʠ) 

 

ʆʭʣʘʜʠʪʝʣʴ ʫʜʦʙʝʥ ʠ ʧʨʦʩʪ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʦʥʪʘʞʘ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʰʘʭʪʳ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʩʤʝʥʳ ʢʘʩʩʝʪ. 

ʅʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʣʝʛʢʦ çʧʝʨʝ-

ʩʪʨʘʠʚʘʝʪʩʷè ʥʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʧʨʝʢʨʘʱʘʝʤ ʧʦʜʘʯʫ 

ʚʦʜʳ ʚ ʦʭʣʘʜʠʪʝʣʴ ʠ ʦʭʣʘʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʙʫʜʝʪ. 

ʋʚʣʘʞʥʷʝʤʳʝ ʢʘʩʩʝʪʳ ʦʩʘʞʜʘʶʪ ʯʘʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʟ-

ʜʫʭʘ, ʧʦʚʳʰʘʷ ʪʝʤ ʩʘʤʳʤ ʢʘʯʝʩʪʚʦ ʚʝʥʪʠʣʮ̫ʠʠ.  

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʭʣʘʜʠʪʝʣʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘ-

ʤʝʪʨʦʚ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. ɺ ʧʨʦʪʠʚʦʚʝʩ ʚʩʝʤ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʠʩʪʝ-
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ʤʘʤ, ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ, ʦʭʣʘʜʠʪʝʣʴ ʩʧʦʩʦʙʝʥ ʧʦʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʦʟʜʫʭʘ ʥʘ 15 Áʉ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʙʝʟ ʧʦʪʝʨʴ  ʪʝʧʣʘ ʟʠʤʦʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʩʤʦʪʨʠʤ ʢʦʨʧʫʩ 

ʦʪʢʦʨʤʘ ʩʚʠʥʝʡ ʨʘʟʤʝʨʘʤʠ 90 ʭ 24 ʤ, ʚʳʩʦʪʘ ʜʦ ʥʠʞʥʝʛʦ ʧʦʷʩʘ ʬʝʨʤʳ 

2,5 ʤ. ʇʦʩʪʘʥʦʚʦʯʥʦʝ ʧʦʛʦʣʦʚʴʝ ʞʠʚʦʪʥʳʭ  2 300 ʛʦʣʦʚ. ʉʦʛʣʘʩʥʦ 

ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ +32 Áʉ ʠ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʠ +22 Áʉ ʧʦʪʨʝʙʫʝʪʩʷ ʦʙʝʩ-

ʧʝʯʠʪʴ ʫʜʝʣʴʥʳʡ ʦʙʲʝʤʥʳʡ ʚʦʟʜʫʭʦʦʙʤʝʥ ʥʘ ʢʠʣʦʛʨʘʤʤ ʞʠʚʦʡ ʤʘʩʩʳ  

1,45 (ʤ
3
/ʢʛ)/ʯ. 

ɺ ʜʘʥʥʦʤ ʢʦʨʧʫʩʝ ʥʘ ʦʪʢʦʨʤʝ ʥʘʭʦʜʠʪʩʷ 2 300 ʩʚʠʥʝʡ. ʋʜʝʣʴ-

ʥʳʡ ʦʙʲʝʤʥʳʡ ʚʦʟʜʫʭʦʦʙʤʝʥ ʥʘ ʢʠʣʦʛʨʘʤʤ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʯʘʩ ʩʦʩʪʘʚ-

ʣʷʝʪ 1,45 ʤ
3
/ʢʛ/ʯ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʦʜʥʦʡ ʩʚʠʥʴʠ 110 ʢʛ. ʇʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴ ʧʦʜʚʝʩʥʳʭ ʦʭʣʘʜʠʪʝʣʝʡ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʪʠʧʘ 20 000 

ʤ
3
/ʯʘʩ. 

ʊʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʭʣʘʜʠʪʝʣʝʡ ʙʫʜʝʪ ʨʘʚʥʦ:  

2300 Ā 1,45 Ā 110  20 000 = 18 ʰʪ. 

ʈʠʩʫʥʦʢ 4  ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʧʦʜʚʝʩʥʦʛʦ ʦʭʣʘʜʠʪʝʣʷ 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘ-

ʥʦʚʠʪʴ 2 ʥʘʩʦʩʘ çɼʞʠʣʝʢʩè ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 170 ʣ/ʤʠʥ, ʥʘʧʦʨʦʤ 9 ʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʠʪ 4 Ā 0,4 = 1,6 ʢɺʪ. ʎʝʣ-

ʣʶʣʦʟʥʳʝ ʢʘʩʩʝʪʳ ʦʯʝʥʴ ʛʠʛʨʦʩʢʦʧʠʯʥʳ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘʩʦʩʳ 

ʚʢʣʶʯʘʪʁʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ. ʏʘʩʦʚʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʩ ʫʯʝʪʦʤ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (0,75) ʧʦʣʫʯʠʪʩʷ 1,2 ʢɺʪ Ā ʯʘʩ. 
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ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʩʧʣʠʪ-ʩʠʩʪʝʤʳ ʭʣʘʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ       

282 ʢɺʪ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ 110 ʢɺʪ, ʩʨʝʜʥʝʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʙʝʟ ʠʥʚʝʨʪʦʨʦʚ     

95,9 ʢɺʪ Ā ʯʘʩ, ʩ ʠʥʚʝʨʪʦʨʘʤʠ 67,7 ʢɺʪ Ā ʯʘʩ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +32 Áʉ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ, ʯʘʩʦʚʦʝ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʝ ʩʦʩʪʘʚʠʪ 110 ʢɺʪ Ā ʯʘʩ, ʯʪʦ ʚ 91,5 ʨʘʟ ʙʦʣʴʰʝ. 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʪʘʢʦʡ 

ʚʧʝʯʘʪʣʷʶʱʠʡ. ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʩ ʫʚʣʘʞʥʷʝʤʳʤʠ ʤʘʪʘʤʠ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʤʠ ʚʜʦʣʴ ʬʘʩʘʜʥʳʭ ʩʪʝʥ, ʠʤʝʝʪ ʪʘʢʦʝ ʞʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ; 

ʩʠʩʪʝʤʘ ʨʘʩʧʳʣʝʥʠʷ ʚʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʩʫʥʦʢ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʧʣʫʥʞʝʨʥʦʛʦ ʥʘʩʦʩʘ ʤʦʱʥʦʩʪʴʶ 2,2 ʢɺʪ ʩ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +32 Áʉ ʨʘʚʥʳʤ 1, ʯʪʦ ʚ 

1,8 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ; ʨʘʩʧʳʣʝʥʠʝ ʚʦʜʳ ʩ ʧʦ-

ʤʦʱʴʶ ʬʦʨʩʫʥʦʢ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʥʘʧʦʨ ʚʦʜʦʧʨʦʚʦʜʥʦʡ 

ʩʝʪʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʛʨʫʟʠʪ ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʢɺʪ, 

ʯʪʦ ʥʘ 20 % ʤʝʥʴʰʝ, ʯʝʤ ʫ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʚʝʩʥʳʭ ʦʭʣʘʜʠʪʝʣʝʡ ʚ ʦʪʦʧʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʦʙʱʠʝ ʧʦʪʝʨʠ ʪʝʧʣʘ ʤʝʥʴʰʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 10 % ʟʘ ʩʯʝʪ ʩʥʠʞʝ-

ʥʠʷ ʧʦʪʝʨʴ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʜʣʷ ʦʧʠʩʘʥʥʦʡ ʩʝʢʮʠʠ ʦʪʢʦʨʤʘ ʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʪ    

463 ʢɺʪ. 

ʉʪʨʫʢʪʫʨʘ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ: 

 70ï80 % ï ʧʦʪʝʨʠ ʪʝʧʣʘ ʩ ʚʝʥʪʠʣʠʨʫʝʤʳʤ ʚʦʟʜʫʭʦʤ; 

 30ï20 % ï ʧʦʪʝʨʠ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 201 ʩʫʪʢʠ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ -3,7 Áʉ (ʩʦʛʣʘʩʥʦ 

ʉʅʠʇ 23-01-99* çʉʪʨʦʠʪʝʣʴʥʘʷ ʢʣʠʤʘʪʦʣʦʛʠʷè). ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʪ 274 ʢɺʪ Ā ʯʘʩ ʟʘ ʚʝʩʴ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ            

274 Ā 24 Ā 217 = 1,42 ɻɺʪ Ā ʯʘʩ, ʯʪʦ ʦʙʦʡʜʝʪʩʷ ʚ 1,14 ʤʣʥ ʨʫʙ. ʚ ʛʦʜ, ʜʝʩʷ-

ʪʠʧʨʦʮʝʥʪʥʘʷ ʵʢʦʥʦʤʠʷ ʩʦʩʪʘʚʠʪ 114 ʪʳʩ. ʨʫʙ./ʛʦʜ ʩ ʢʦʨʧʫʩʘ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝ-

ʤʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʧʨʦʩʪʦʡ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

 

ʃʀʊɽʈɸʊʋʈɸ 
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ʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʚʠʥʝʡ // ʇʝʨʩʧʝʢʪʠʚʥʦʝ 

ʩʚʠʥʦʚʦʜʩʪʚʦ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. ˉ 3. 2011. ʉ. 21 25. 
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EFFECTIVE COOLER OF NEW DESIGN FOR PIG FARMS  

 

Keywords: climate, energy efficiency, nozzle of high pressure, pig-

breeding, systems with moisturizing mats, the system of fine-dispersed water 

spraying. 

 

Annotation. Article contains the analysis of the cooling supply in 

air heating and ventilation systems of pig farms and complexes in the as-

pects of technology and energy efficiency. A new suspended water evaporat-

ing cooler is considered  

 

ɸʈʍʀʇʎɽɺ ɸʃɽʂʉɸʅɼʈ ɺɸʃɽʈʔɽɺʀʏ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʄʉʍɸ ʠʤʝʥʠ ʂ. ɸ.ʊʠʤʠʨʷʟʝʚʘ, 
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ɸ. ɺ. ɸʈʍʀʇʎɽɺ, ʀ. ʖ. ʀɻʅɸʊʂʀʅ, ʄ. ɻ ʂʋʈʗʏʀʁ
2
 

 

ʕʌʌɽʂʊʀɺʅɸʗ ʉʀʉʊɽʄɸ ɺɽʅʊʀʃʗʎʀʀ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʥʪʠʣʷʪʦʨ, ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʰʘʭʪʘ, ʚʦʜʦ-

ʠʩʧʘʨʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ, ʤʠʢʨʦʢʣʠʤʘʪ, ʤʠʢʨʦʢʣʠʤʘʪ, ʩʚʠʥʦʚʦʜ-

ʩʪʚʦ, ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ, ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ, ʩʠʩʪʝʤʘ ʨʝʢʫʧʝʨʘʮʠʠ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʨʷʜ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝ-

ʰʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʚʠʥʦʚʦʜ-

ʩʪʚʝ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʢʘʩʘʶʪʩʷ ʤʝʪʦʜʦʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʠ ʩʠ-

ʩʪʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʚʳʪʷʞʥʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. 

 

ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ ʚʝʥʪʠʣʷ-

ʮʠʠ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʥʦʚʳʭ ʩʚʠʥʦʚʦʜ-

ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ:  

 ʆʆʆ çʊʘʤʙʦʚʩʢʠʡ ɹʝʢʦʥè ï 7 ʨʝʧʨʦʜʫʢʪʦʨʦʚ ʥʘ 4 800 ʩʚʠ-

ʥʦʤʘʪʦʢ ʢʘʞʜʳʡ, 14 ʧʣʦʱʘʜʦʢ ʦʪʢʦʨʤʘ ʩ ʜʦʨʘʱʠʚʘʥʠʝʤ, ʧʣʝʤʝʥʥʘʷ 

ʬʝʨʤʘ ʥʘ 1200 ʩʚʠʥʦʤʘʪʦʢ, ʩʪʘʥʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʥʘ    

120 ʭʨʢ̫ʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ; 

 ʆʆʆ çɸʛʨʦʉʠʥʝʨʛʠʷʊʘʤʙʦʚè ï ʨʝʧʨʦʜʫʢʪʦʨ ʥʘ 5 000 ʩʚʠ-

ʥʦʤʘʪʦʢ ʠ ʦʪʢʦʨʤʦʯʥʘʷ ʬʝʨʤʘ, ʩʦʚʤʝʱʝʥʥʘʷ ʩ ʜʦʨʘʱʠʚʘʥʠʝʤ; 

 ʆʆʆ çɺʝʥʮʳ-ɿʘʨʷè ï ʩʚʠʥʦʢʦʤʧʣʝʢʩ ʩ ʟʘʢʦʥʯʝʥʥʳʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʤ ʮʠʢʣʦʤ ʥʘ 100 ʪʳʩ. ʛʦʣʦʚ ʚ ʛʦʜ, ɻʫʣʴʢʝʚʠʯʩʢʠʡ ʨʘʡʦʥ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ; 

 ʆɸʆ çɹʘʪʘʡʩʢʦʝè ï ʟʜʘʥʠʝ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʩʫʧʦʨʦʩʥʦʩʪʠ ʠ 

ʩʪʘʥʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ. 

ʆʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʳʪʷʞʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʩʝʚʳʤʠ ʚʝʥʪʠʣʷʪʦ-

ʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʧʨʦʜʦʣʴʥʦʡ ʩʪʝʥʝ ʟʜʘʥʠʷ.  

ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʝʥʝ ʩʤʦʥʪʠʨʦʚʘʥʳ ʤʘʪʳ ʚʦʜʦʠʩʧʘʨʠ-

ʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʪʦʢ. ʊʘʢʦʝ 

ʨʝʰʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʭʣʘʞʜʝʥʥʦʛʦ ʧʨʠ-

ʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦ ʚʩʝʡ ʟʦʥʝ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʫʪʠ 

                                                           
É ɸʨʭʠʧʮʝʚ ɸ. ɺ., ʀʛʥʘʪʢʠʥ ʀ. ʖ, ʂʫʨʷʯʠʡ ʄ. ɻ., 2013 
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ʚʦʟʜʫʭʘ ʤʠʥʠʤʘʣʴʥʘ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʩʢʦʧʣʝʥʠʝ ʪʝʧʣʦʪʳ ʠ ʚʨʝʜʥr ʭ 

ʚʳʜʝʣʝʥʠʡ ʚ ʟʦʥʝ ʚʳʪʷʞʢʠ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ 15 Üʉ ʠ ʙʦʣʝʝ. ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝ-

ʥʠʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

+29 Üʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 25,5 % ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦ-

ʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʠ ʩ ʞʠʚʦʪʥʳʤʠ ʩʦʩʪʘʚʠʣʠ: 

 ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ï (20 22) Üʉ; 

 ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ï (56 67)%; 

 ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ 0,310,64 ʤ/ʩ. 

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʳʪʷʞʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʝʤʠ ʞʝ ʚʝʥʪʠʣʷʪʦ-

ʨʘʤʠ ʚ ʧʨʦʜʦʣʴʥʦʡ ʩʪʝʥʝ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪʩʷ ʯʘʩʪʦʪʥʳʤʠ ʨʝʛʫʣʷʪʦ-

ʨʘʤʠ. 

ʇʨʠʪʦʢ ï ʰʘʭʪʳ ʩ ʧʦʜʤʝʰʠʚʘʥʠʝʤ ʩʤʝʰʠʚʘʶʪ ʚʦʟʜʫʭ ʧʦʤʝ-

ʱʝʥʠʷ ʩ ʧʨʠʪʦʯʥʳʤ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʷ ʝʛʦ ʧʦ 15-ʤʫ ʨʘʜʠʫʩʫ, ʥʝ 

ʦʩʪʘʚʣʷʷ ʤʝʨʪʚʳʭ ʟʦʥ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʟʜʘʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚ-

ʥʦʤʝʨʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʢʣʠʤʘʪʘ ʜʘʞʝ ʧʨʠ ʤʘʣʦʤ ʚʦʟʜʫʭʦʦʙʤʝʥʝ 

ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ [1, ʩ. 23]. 

ʄʘʪʳ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʟʘʢʨʳʚʘʶʪʩʷ ʫʪʝʧʣʝʥ-

ʥʳʤʠ ʰʪʦʨʘʤʠ ʚʨʫʯʥʫʶ ʦʩʝʥʴʶ, ʘ ʚʝʩʥʦʡ ï ʦʪʢʨʳʚʘʶʪʩʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʟʘʤʝʨʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ ʫʯʘʩʪʢʝ ʦʩʝʤʝʥʝʥʠʷ ʠ ʨʘʥʥʝʡ ʩʫʧʦʨʦʩʥʦ-

ʩʪʠ: ʧʨʠ ʥʘʨʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ -15 Üʉ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʧʦʤʝʱʝʥʠʠ ʩʦʩʪʘʚʠʣʠ 2121,4 Üʉ ʠ 60 % ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ (ʟʘʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚ 

ʧʦʤʝʱʝʥʠʠ 21 Üʉ ʠ 55% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ 

ʥʝ ʧʨʝʚʳʰʘʣʘ 0,190,3 ʤ/ʩ. 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʂʘʩʩʝʪʳ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ,  

ʫʪʝʧʣʝʥʥʳʝ ʪʝʥʪʘʤʠ ʥʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 
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ʈʠʩʫʥʦʢ 2 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ  

ʩʠʩʪʝʤʳ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʩ ʫʚʣʘʞʥʷʝʤʳʤʠ ʤʘʪʘʤʠ 

 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʥʠʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʋʧʨʘʚʣʝʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʳʪʷʞʥʳʭ 

ʚʝʥʪʠʣʷʪʦʨʦʚ, ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʠʷ ʜʨʦʩʩʝʣʴʥʳʭ ʟʘʩʣʦʥʦʢ ʧʨʠʪʦʯʥʳʭ 

ʰʘʭʪ, ʚʝʥʪʠʣʷʪʦʨʘ ʩʤʝʰʠʚʘʶʱʝ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʰʘʭʪʳ, 

ʚʢʣʶʯʝʥʠʷ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʦʚ ʠ ʧʦʜʘʯʠ ʚʦʜʳ ʥʘ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ 

ʩʠʩʪʝʤʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ, 

ʛʠʙʢʦʩʪʴ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ (ʚʣʘʞʥʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʪʝʧʣʦ- ʠ ʚʣʘʛʦʚʳʜʝʣʝʥʠʡ ʦʪ ʞʠʚʦʪ-

ʥʳʭ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ) ʠ ʧʦʣʥʫʶ ʝʝ ʘʚʪʦʤʘʪʠʟʘʮʠʶ. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

1. ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʠʩʢʣʶʯʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʠʩʪʨʦʡ-

ʢʠ ʜʣʷ ʢʘʩʩʝʪ, ʧʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʩʪʘʚʠʪ ʜʣʷ ʧʦ-

ʣʫʟʜʘʥʠʷ ʥʘ 2 100 ʛʦʣʦʚ 5 ʪʳʩ. ʝʚʨʦ. 

2. ʆʪʩʫʪʩʪʚʠʝ ʤʝʨʪʚʳʭ ʟʦʥ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢ-

ʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʠ ʟʘ ʩʯʝʪ ʨʘʙʦʪʳ ʧʨʠʪʦʯʥʳʭ ʰʘʭʪ ʩ ʧʦʜʤʝʰʠʚʘ-
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ʥʠʝʤ. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʢʨʳʚʘʥʠʷ ʚʝʥʪʠʣʷʪʦʨʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʀʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʨʟʘʥʠʷ ʧʨʠʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

3. ʇʨʠʪʦʢ ʩ ʧʦʜʤʝʰʠʚʘʥʠʝʤ ʚ ʚʝʨʭʥʶʶ ʟʦʥʫ ʧʦʤʝʱʝʥʠʷ ʩʦ-

ʢʨʘʱʘʝʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʟʦʥʝ 

ʢʨʦʚʣʠ, ʩʥʠʞʘʷ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦ-

ʤʠʶ ʟʘʪʨʘʪ ʥʘ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʦʢʦʣʦ 36 % ʚ ʛʦʜ. 

ʊʘʢʞʝ ʠʜʝʪ ʨʘʟʨʘʙʦʪʢʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʘʭ 

ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʠ ʢʦʤʧʣʝʢʩʦʚ. ʉʠʩʪʝʤʘ 

ʨʝʢʫʧʝʨʘʮʠʠ (ʫʪʠʣʠʟʘʮʠʠ) ʪʝʧʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

 ʵʢʦʥʦʤʠʶ ʜʦ 80 % ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; 

 ʩʥʠʞʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʚ 2 ʨʘʟʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʚʩʝʛʦ ʛʘʟʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ;  

 ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʟʘ ʩʯʝʪ ʟʘʤʝʱʝʥʠʷ ʪʝʧʣʦʛʝʥʝʨʠʨʫ-

ʶʱʠʭ ʫʩʪʨʦʡʩʪʚ;  

 ʩʨʦʢ ʝʝ ʦʢʫʧʘʝʤʦʩʪʠ ʩʠʩʪʝʤʳ  1,5 2 ʛʦʜʘ. 

 

ʇʦʜʚʝʩʥʳʝ ʦʭʣʘʜʠʪʝʣʠ 

ʊʘʢ ʞʝ ʨʘʟʨʘʙʦʪʘʥ ʧʦʜʚʝʩʥʦʡ ʰʘʭʪʥʳʡ ʦʭʣʘʜʠʪʝʣʴ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʩʩʝʪʥʫʶ ʩʠʩʪʝʤʫ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘ-

ʞʜʝʥʠʷ, ʢʘʢ ʥʘ ʥʦʚʳʭ, ʪʘʢ ʠ ʥʘ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʧʨʝʜʧʨʠ̫ ʪʠʷʭ.  

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 

 ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʦʭʣʘʞʜʝʥʠʶ ʚʦʟʜʫʭʘ ʚ 
ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʠ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ; 

 ʫʜʦʙʩʪʚʦ ʠ ʧʨʦʩʪʦʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

 ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘʧʨʘʚʣʝʥʳ ʣʠʰʴ 
ʥʘ ʧʦʜʘʯʫ ʚʦʜʳ ʚ ʟʦʥʫ ʠʩʧʘʨʝʥʠʷ, ʘ ʦʭʣʘʞʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʛʣʦʱʝʥʠʷ ʪʝʧʣʦʪʳ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʠʩ-

ʧʘʨʝʥʠʠ ʚʣʘʛʠ); 

 ʚʳʛʦʜʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ;  

 ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚ ʠʤʝʶʱʠʝʩʷ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʮ̫ʠʠ; 

 ʚʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʥʪʠʨʫʝʪʩʷ ʚ ʧʦʤʝʱʝʥʠʠ, ʥʝ ʥʘʨʫʰʘʝʪ 
ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʝ ʪʨʝʙʫʝʪ ʟʘʜʝʣʢʠ ʥʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ɺʦʟʜʫʭ ʠʟ ʧʨʠʪʦʯʥʳʭ ʰʘʭʪ ʟʘ ʩʯʝʪ ʨʘʟʨʷʞʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʚʳʪʷʞʥʳʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ, ʧʦʜʘʝʪʩʷ ʚ ʦʭʣʘʜʠʪʝʣʴ. ɼʥʠʱʝ ʦʭʣʘʜʠʪʝʣʷ 

ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʫʛʣʦʚʦʛʦ ʨʘʩʩʝʢʘʪʝʣʷ, ʧʨʠ ʵʪʦʤ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ ʠ ʧʦʜʘʝʪʩʷ 

ʚ ʦʭʣʘʞʜʘʶʱʠʝ ʢʘʩʩʝʪʳ. ʄʘʪʳ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʩʧʝʮʠʘʣʴʥʦ ʦʙʨʘʙʦʪʘʥ-

ʥʦʡ ʮʝʣʣʶʣʦʟʳ, ʠʤʝʶʪ ʩʪʨʦʝʥʠʝ, ʧʦʜʦʙʥʦʝ ʧʯʝʣʠʥʳʤ ʩʦʪʘʤ, ʯʪʦ ʦʙʝʩ-
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ʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʧʨʠ ʥʠʟʢʦʤ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʠ ʜʚʠʞʝʥʠʶ ʚʦʟʜʫʭʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʪʘʢʠʭ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʤʝʨʦʚ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 
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ʋɼʂ 664.6  

ɸ. ʖ. ɺɽʉɽʃʆɺɸ
3
 

 

ʅɽʊʈɸɼʀʎʀʆʅʅʆɽ ʉʓʈʔɽ  

ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ ʍʃɽɹʅʓʍ ʇɸʃʆʏɽʂ  

ɼʃʗ ɹʆʃʔʅʓʍ ʉɸʍɸʈʅʓʄ ɼʀɸɹɽʊʆʄ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʭʣʝʙʥʳʭ ʧʘʣʦʯʝʢ, ʧʠʱʝʚʘʷ ʮʝʥ-

ʥʦʩʪʴ, ʧʦʨʦh ʦʢ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ, ʨʝʮʝʧʪʫʨʘ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʮʝʧʪʫʨʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʭʣʝʙʥʳʭ ʧʘʣʦʯʝʢ ʜʣʷ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥ-

ʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ. 

 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ 

ʧʨʦʙʣʝʤʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʟʘʙʦʣʝ-

ʚʘʥʠʷ, ʥʝʫʢʣʦʥʥʳʤ ʨʦʩʪʦʤ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʠ ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʦʧʘʩʥʳʭ ʦʩʣʦʞʥʝʥʠʡ [1, ʩ. 187]. ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘ-

ʮʠʠ ʜʠʘʙʝʪʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 285 ʤʣʥ ʙʦʣʴ-

ʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴ-

ʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (ʉɼ) ʪʠʧʘ 2 ʷʚʣʷʝʪʩʷ ʜʠʝʪʦʪʝʨʘʧʠʷ,  ʠʛʨʘʶʱʘʷ 

ʥʘ ʦʪʜʝʣʴʥʳʭ 
 
ʵʪʘʧʘʭ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʜʦʩʪʠʞʝʥʠʠ 

ʩʪʦʡʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʩʥʠʞʝʥʠʠ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ 

[1, ʩ. 188].  

ɼʠʝʪʦʪʝʨʘʧʠʷ ï ʵʬʬʝʢʪʠʚʥʳʡ, ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ ʤʝʪʦʜ 

ʣʝʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʬʘʨʤʘ-

ʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ [4]. ʋ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʙʦʣʴʥʳʭ ʚʳʷʚʣʷʶʪʩʷ ʠʟʙʳʪʦʯʥʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʨʘʮʠ-

ʦʥʦʚ ʧʠʪʘʥʠʷ, ʚʳʩʦʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʞʠʚʦʪʥʦʛʦ ʞʠʨʘ ʠ ʭʦʣʝʩʪʝʨʠʥʩʦ-

ʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ, ʜʝʬʠʮʠʪ ʚ ʜʠʝʪʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ (ʇɺ) ʨʷʜʘ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [4, ʩ. 56].  

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʭʣʝʙʦʙʫʣʦʯ-

ʥʳʭ ʠʟʜʝʣʠʡ ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ɻʆʉʊ 25832-89 çʀʟʜʝʣʠʷ 

ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʜʠʝʪʝʪʠʯʝʩʢʠʝè) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦʜʦʚ ʠ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ, 

                                                           
É ɺʝʩʝʣʦʚʘ ɸ. ʖ., 2013 
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ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʝʪʳ. ʆʧʪʠʤʘʣʴʥʦ ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʘʷ ʜʠʝʪʘ ʧʨʠ ʉɼ ʪʠʧʘ 2 ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʪʨʦʛʦʛʦ 

ʢʦʥʪʨʦʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʜʠʝʪʳ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʙʝʣʢʘ, ʞʠʨʘ, ʫʛʣʝʚʦʜʦʚ, ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘ-

ʤʠʥʦʚ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʙʦʣʴʥʦʛʦ [1, ʩ. 190].  

ʇʦ ʜʘʥʥʳʤ ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʜʠʝʪʦʪʝʨʘʧʠʠ  ʧʨʦʜʫʢʪʦʚ ʩ ʥʠʟʢʠʤ ʛʣʠʢʝʤʠʯʝʩʢʠʤ 

ʠʥʜʝʢʩʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʚʳʧʫʩʢ ʠʟʜʝʣʠʡ ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʦʛʨʘʥʠʯʝʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚ-

ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʦʛʘʱʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʣʫ-

ʞʘʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʜʫʢʪʳ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ 

ʚʩʝʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ [2, ʩ. 320]. ʍʣʝʙ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʷʚʣʷ-

ʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʩʧʨʦʩʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʦʙʦʛʘʱʝʥʥʳʭ ɹɸɼ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʤʠ ʢʦʤʧʣʝʢʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʂ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʠʜʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳ-

ʨʴʷ, ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʮʝʧʪʫʨʘʭ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʝ ʦʚʦʱ-

ʥʳʝ ʠ ʬʨʫʢʪʦʚʦ-ʷʛʦʜʥʳʝ ʧʦʨʦʰʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧ-

ʪʫʨ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʦʙʦʛʘʱʝʥʥʳʭ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤʠ ʦʚʦʱ-

ʥʳʤʠ ʠ ʬʨʫʢʪʦʚʦ-ʷʛʦʜʥʳʤʠ ʧʦʨʦʰʢʘʤʠ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ 

ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʥʳʭ ʧʘʣʦʯʝʢ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʵʪʘʧʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ: ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ; ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʠ ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʜʣʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʭʣʝʙʥʳʭ ʧʘʣʦʯʝʢ; ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʮʝʧʪʫʨʳ ʭʣʝʙʥʳʭ 

ʧʘʣʦʯʝʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʧʦʨʦʰʦʢ ʠʟ ʪʦ-

ʧʠʥʘʤʙʫʨʘ, ʧʦʣʫʯʝʥʥʳʡ ʦʪ ɿɸʆ çʕʂʆ ʌʫʜʩè ʧʦ ʊʋ 9164-001-

312301001-2013 ʠ ʭʣʝʙʥʳʝ ʧʘʣʦʯʢʠ, ʚʳʨʘʙʦʪʘʥʥʳʝ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʨʝʮʝʧʪʫʨʘʤ ɻʆʉʊ28881-90. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʬʠʟʠ-

ʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʦʡʩʪʚ 

ʩrʨʴʷ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʙʳ ʧʰʝʥʠʯʥʦʡ 

ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊ ʈ 52189-2003 (ʪʘʙʣ. 1). ʇʦ ʢʘʯʝʩʪʚʫ ʩʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ ʧʨʦʙ ʤʫʢʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ I-ʦʡ ʛʨʫʧʧʝ (ʭʦʨʦʰʘʷ). ɼʨʦʞʞʠ ʧʨʝʩʩʦʚʘʥʥʳʝ ʭʣʝʙʦʧʝ-

ʢʘʨʥʳʝ ʠʤʝʣʠ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ 6570 ʤʠʥ. ʠ ʦʪʚʝʯʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊ 171-81. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʳʨʴʝ (ʩʘʭʘʨ-ʧʝʩʦʢ, ʤʘʩʣʦ ʧʦʜʩʦʣʥʝʯ-

ʥʦʝ ʨʘʬʠʥʠʨʦʚʘʥʥʦʝ, ʚʦʜʘ ʧʠʪʴʝʚʘʷ ʠ ʜʨʫʛʦʝ ʩʳʨʴʝ) ʦʮʝʥʠʚʘʣʠ ʦʨʛʘʥʦ-

ʣʝʧʪʠʯʝʩʢʠ; ʧʦ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʪʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ  ʜʝʡʩʪʚʫʶʱʝʡ ʜʦ-

ʢʫʤʝʥʪʘʮʠʠ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦ-

ʨʦʰʢʘ ʠʟ  ʪʦʧʠʥʘʤʙʫʨʘ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ 

 

ʇʦʢʘʟʘʪʝʣ ɹ ʇʦʨʦʰʦʢ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ, %  

ɹʝʣʢʦʚ 7 

ɾʠʨʦʚ 0,3 0,7 

ʋʛʣʝʚʦʜʦʚ 82 

ʇʠʱʝʚʳʭ ʚʦʣʦʢʦʥ 7 

ʀʥʫʣʠʥ 36,8 

ʇʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ 11 

ʄʘʢʨʦʵʣʝʤʝʥʪʳ, ʤʛ/100 ʛ  

ʂʘʣʠʡ 1 382,5, 

ʂʘʣʴʮʠʡ 78,8, 

ʄʘʛʥʠʡ 30 

ʅʘʪʨʠʡ 17,2 

ʌʦʩʬʦʨ 500 

ɺʠʪʘʤʠʥʳ, ʤʛ/100 ʛ  

ʉ 10 

ɺ1 10 

ɺ2 10 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʱʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦ-

ʨʦʰʢʘ ʠʟ ʢʣʫʙʥʝʡ ʪʦʧʠʥʘʤʙʫʨʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥ-

ʥʦʩʪʴʶ ʧʦʨʦʰʢʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ (ʙʦʣʝʝ 80 %), 

ʚ ʩʦʩʪʘʚʝ ʧʦʨʦʰʢʘ ʠʟ ʤʦʥʦʩʘʭʘʨʠʜʦʚ ʧʨʘʢʪʠʯʝʩʢʠ 95 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʬʨʫʢʪʦʟʫ ʠ ʣʠʰʴ 5 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ  ʤʦʥʦʩʘʭʘʨʠʜʦʚ ï ʥʘ ʛʣʶ-

ʢʦʟʫ. ʊʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʬʨʫʢʪʦʟʳ ʠ ʛʣʶʢʦʟʳ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʙʦʣʴ-

ʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʪʘʢ ʢʘʢ ʬʨʫʢʪʦʟʘ ʷʚʣʷʝʪʩʷ ʜʠʝʪʠʯʝʩʢʠʤ ʤʦʥʦ-

ʩʘʭʘʨʠʜʦʤ, ʩʧʦʩʦʙʥʳʤ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʪʝʭ ʞʝ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʯʪʦ 

ʠ ʛʣʶʢʦʟʘ, ʟʘʤʝʱʘʷ ʝʸ ʧʨʠ ʘʙʩʦʣʶʪʥʦʡ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʭʚʘʪʢʝ 

ʠʥʩʫʣʠʥʘ.  
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ʂʨʦʤʝ ʵʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʪʦʢʩʠʯ-

ʥʳʤʠ, ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤʠ, ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʯʝʩʢʠʤʠ ʠ ʣʠʧʠʜʢʦʨ-

ʨʝʛʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʧʦʨʦʰʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʫʣʠʥ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫ-

ʛʠʤʠ ʫʛʣʝʚʦʜʘʤʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 36,8 %. ʀʥʫʣʠʥ ʩʥʠʞʘʝʪ ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʫ ʜʠʘʙʝʪʠʢʦʚ, ʥʝ ʚʣʠʷʷ ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʛʣʠ-

ʢʝʤʠʶ, ʫʣʫʯʰʘʝʪ ʦʙʤʝʥ ʣʠʧʠʜʦʚ, ʯʝʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʦʩʣʦʞʥʝʥʠʡ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ (ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʨʝʪʠʥʦʧʘʪʠʠ ʠ ʪ. ʜ.) [3, ʩ. 

280].  

ʅʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʧʦʨʦʰʢʘ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ï ʢʘʣʠʷ,  ʤʘʛʥʠʷ, 

ʬʦʩʬʦʨʘ ʠ ʢʘʣʴʮʠʷ, ʦʙʣʘʜʘʶʱʠʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ [3, ʩ. 50]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʨʦʰʦʢ ʠʟ ʢʣʫʙʥʝʡ ʪʦʧʠʥʘʤʙʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʝʸ ʩʦʩʪʘ-

ʚʝ ʢʦʤʧʣʝʢʩʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢ-

ʪʦʚ ʜʣʷ ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʙʥʘʷ ʚʳʧʝʯʢʘ ʭʣʝʙʘ. ʆʧ-

ʪʠʤʘʣʴʥʫʶ ʜʦʟʠʨʦʚʢʫ ʪʦʧʠʥʘʤʙʫʨʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝ-

ʜʝʥʠʷ ʧʨʦʙʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʳʧʝʯʝʢ ʠ ʘʥʘʣʠʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʘʣʦʯʝʢ. ʂʦʥʪʨʦʣʴʥʳʝ ʧʨʦʙʳ 

ʪʝʩʪʘ ʛʦʪʦʚʠʣʠ ʙʝʟ ʜʦʙʘʚʢʠ, ʦʧʳʪʥʳʝ ï ʩ ʧʦʨʦʰʢʦʤ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 5, 10 ʠ 15 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ. ʇʦʨʦʰʦʢ ʚʚʦʜʠʣʠ ʚ ʪʝʩʪʦ ʚ 

ʚʠʜʝ ʧʦʨʦʰʢʘ ʩʦʚʤʝʩʪʥʦ ʩ ʤʫʢʦʡ. ʇʨʦʙʥʳʝ ʚʳʧʝʯʢʠ ʧʘʣʦʯʝʢ ʧʨʦʠʟʚʦ-

ʜʠʣʠʩʴ ʠʟ ʪʝʩʪʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦ ʨʝʮʝʧʪʘʤ, ʧʨʠʚʝʜʸʥʥʳʤ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʮʝʧʪʫʨʳ ʥʘ 1000 ʛ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʨrʴʷ ʂʦʥ-
ʪʨʦʣʴ-
ʥʳʡ 
ʦʙʨʘʟʝʮ 

5 % 
ʧʦʨʦʰʢʘ ʠʟ 
ʪʦʧʠʥʘʤʙʫʨʘ 

10 % 
ʧʦʨʦʰʢʘ ʠʟ 
ʪʦʧʠʥʘʤʙʫʨʘ 

15 % 
ʧʦʨʦʰʢʘ ʠʟ 
ʪʦʧʠʥʘʤʙʫʨʘ 

ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ ʚ/ʩ 100,00 100,00 100,00 100,00 
ɼʨʦʞʞʠ  
ʧʨʝʩʩʦʚʘʥʥʳʝ 

 
5,0 

 
5,0 

 
5,0 

 
5,0 

ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ 2,0 2,0 2,0 2,0 
ʉʘʭʘʨ-ʧʝʩʦʢ 2,0 2,0 2,0 2,0 
ʄʘʩʣʦ ʨʘʩʪʠʪʝʣʥɹʦʝ 2,5 2,5 2,5 2,5 
ʇʦʨʦʰʦʢ ʠʟ  
ʪʦʧʠʥʘʤʙʫʨʘ 

 
- 

 
5,0 

 
10,0 

 
15,0 

ɺʦʜʘ ʇʦ ʨʘʩʯʝʪʫ 
ɺʣʘʞʥʦʩʪʴ ʪʝʩʪʘ, % 36,00 
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ʇʨʠ ʫʩʢʦʨʝʥʥʦʤ ʩʧʦʩʦʙʝ ʪʝʩʪʦʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚ ʜʝʞʫ ʪʝʩʪʦʤʝ-

ʩʠʣʴʥʦʡ ʤʘʰʠʥʳ ʟʘʛʨʫʞʘʣʠ ʚʩʶ ʧʦʣʘʛʘʶʱʫʶʩʷ ʧʦ ʨʝʮʝʧʪʫʨʝ ʚʦʜʫ,  

ʜʨʦʞʞʠ, ʩʦʣʴ, ʩʘʭʘʨ-ʧʝʩʦʢ, ʤʘʩʣʦ ʨʘʩʪʠʪʝʣʴʥʦʝ, ʤʫʢʫ, ʧʦʨʦʰʦʢ ʠʟ ʪʦ-

ʧʠʥʘʤʙʫʨʘ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʮʝʧʪʫʨʳ ʠʟʜʝʣʠʷ. ɿʘʤʝʩ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʩʪʘ ʧʦʩʣʝ ʟʘʤʝʩʘ ʩʦʩʪʘʚʣʷʣʘ ï           

28 30 Áʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʣʝʞʢʠ ʪʝʩʪʘ ʚ ʤʘʩʩʝ ï 40 ʤʠʥ. ʇʦʩʣʝ 

ʦʪʣʝʞʢʠ ʪʝʩʪʦ ʧʦʜʚʝʨʛʘʣʠ ʨʘʩʢʘʪʢʝ ʥʘ ʪʝʩʪʦʨʘʩʢʘʪʦʯʥʦʡ ʤʘʰʠʥʝ, ʟʘʪʝʤ 

ʬʦʨʤʦʚʘʣʠ ʚ ʚʠʜʝ ʞʛʫʪʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʣʱʠʥʳ ʠ ʜʣʠʥʥʳ  ʠ ʥʘʧʨʘʚ-

ʣʷʣʠ ʥʘ ʚʳʧʝʯʢʫ. ɺʳʧʝʯʢʫ ʠʟʜʝʣʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʝʢʘʨʥʦʡ ʢʘʤʝʨʳ 200220 Áʉ ʚ ʪʝʯʝʥʠʝ 8 ʤʠʥ. ʏʝʨʝʟ 1618 ʯ ʧʦʩʣʝ ʚʳ-

ʧʝʯʢʠ ʠʟʜʝʣʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ. 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ  

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣ ̫

ɹʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʮʦʚ ʧʘʣʦʯʝʢ 

ʂʦʥʪʨʦʣʴ-

ʥʳʡ ʦʙʨʘ-

ʟʝʮ 

5 % 

ʧʦʨʦʰʢʘ 

ʠʟ ʪʦʧʠ-

ʥʘʤʙʫʨʘ 

10 % 

ʧʦʨʦʰʢʘ ʠʟ 

ʪʦʧʠʥʘʤʙʫʨʘ 

15 % 

ʧʦʨʦʰʢʘ ʠʟ 

ʪʦʧʠʥʘʤʙʫ-

ʨʘ 

ʌʦʨʤʘ ʧʘʣʦʯʝʢ 4,4Ñ0,3 4,7Ñ0,3 4,8Ñ0,3 4,1Ñ0,2 

ʎʚʝʪ ʧʘʣʦʯʝʢ 4,2Ñ0,4 4,8Ñ0,2 4,8Ñ0,1 4,6Ñ0,1 

ʍʘʨʘʢʪʝʨ ʧʦʨʠ-

ʩʪʦʩʪʠ 
4,3Ñ0,1 4,6Ñ0,1 4,7Ñ0,3 4,2Ñ0,1 

ʎʚʝʪ ʤʷʢʠʰʘ 4,2Ñ0,3 4,7Ñ0,2 4,9Ñ0,2 4,3Ñ0,1 

ʍʨʫʧʢʦʩʪʴ  4,0Ñ0,4 4,9Ñ0,3 4,9Ñ0,5 4,0Ñ0,3 

ɸʨʦʤʘʪ  4,2Ñ0,3 4,7Ñ0,1 4,8Ñ0,3 4,0Ñ0,1 

ɺʢʫʩ  4,5Ñ0,1 4,7Ñ0,1 4,9Ñ0,4 4,2Ñ0,2 

ʉʫʤʤʘ ʙʘʣʣʦʚ 29,8 33,1 33,8 29,4 

ʉʨʝʜʥʠʡ ʙʘʣʣ 4,26 4,73 4,89 4,49 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʯʠʪʳʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʬʦʨʤʘ, ʮʚʝʪ, ʭʘʨʘʢʪʝʨ ʧʦʨʠʩʪʦʩʪʠ, ʮʚʝʪ ʤʷʢʠ-

ʰʘ, ʭʨʫʧʢʦʩʪʴ, ʚʢʫʩ ʠ ʘʨʦʤʘʪ. ʂʘʞʜʳʡ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʠʚʘʣʠ ʚ ʙʘʣ-

ʣʘʭ ʧʦ 5-ʪʠ ʙʘʣʣɹ ʥʦʡ ʰʢʘʣʝ. ʂʘʯʝʩʪʚʦ ʧʘʣʦʯʝʢ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʩʫʤʤʝ 

ʙʘʣʣʦʚ. 

ɸʥʘʣʠʟ ʧʨʦʙʥʦʡ ʚʳʧʝʯʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʧʦʨʦʰʢʘ ʠʟ 

ʪʦʧʠʥʘʤʙʫʨʘ 5, 10, 15 % ʠʟʤʝʥʝʥʠʡ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʝʩʪʘ ʥʝ ʚʥʝʩʣʠ: 

ʪʝʩʪʦ ʙʳʣʦ ʧʣʘʩʪʠʯʥʦ, ʦʜʥʦʨʦʜʥʦ ʧʦ ʩʪʨʫʢʪʫʨʝ. ʇʘʣʦʯʢʠ ʩ ʚʥʝʩʝʥʠʝʤ 
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10 % ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʠʤʝʣʠ ʣʫʯʰʫʶ ʧʦʨʠʩʪʦʩʪʴ ʠ ʵʣʘʩʪʠʯ-

ʥʦʩʪʴ ʤʷʢʠʰʘ. 

 

ʊʘʙʣʠʮʘ 4 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʘʣʦʯʝʢ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʦʢʘʟʘʪʝʣ ̫

ʂʦʥʪʨʦʣʴ-

ʥʳʡ ʦʙʨʘ-

ʟʝʮ 

5 % 

ʧʦʨʦʰʢʘ 

ʠʟ ʪʦʧʠ-

ʥʘʤʙʫʨʘ 

10 % 

ʧʦʨʦʰʢʘ ʠʟ 

ʪʦʧʠʥʘʤʙʫ-

ʨʘ 

15 % 

ʧʦʨʦʰʢʘ 

ʠʟ ʪʦʧʠ-

ʥʘʤʙʫʨʘ 

ɺʣʘʞʥʦʩʪʴ, % 9,00 9,00 9,50 11,00 

ʂʠʩʣʦʪʥʦʩʪʴ, 

ʛʨʘʜ. 
2,00 2,00 2,00 2,00 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʠʨʦʚʢʠ ʧʦʨʦʰʢʘ ʪʦʧʠʥʘʤʙʫʨʘ ʩʚʳʰʝ 15 % 

ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʨʳʭʣʝʥʥʦʩʪʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʥɹʳʡ 

ʧʨʠʚʢʫʩ ʪʦʧʠʥʘʤʙʫʨʘ. 

ʆʙʨʘʟʮʳ ʧʘʣʦʯʝʢ ʩ ʚʥʝʩʝʥʠʝʤ 10 % ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ 

ʦʪʣʠʯʘʣʠʩʴ ʥʘʠʚʳʩʰʠʤ ʩʨʝʜʥʠʤ ʙʘʣʣʦʤ. ʍʫʜʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ 

ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʧʘʣʦʯʝʢ ʠ ʧʘʣʦʯʢʠ ʩ ʚʥʝʩʝʥʠʝʤ 15 % ʧʦʨʦʰʢʘ ʠʟ 

ʢʣʫʙʥʝʡ ʪʦʧʠʥʘʤʙʫʨʘ.  

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʚʣʘʞʥʦʩʪʴ ʠ ʢʠʩʣʦʪʥʦʩʪʴ) 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʩʭʦʞʠʤʠ; ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʜʦʟʠʨʦʚʢʠ ʧʦʨʦʰʢʘ ʠʟ ʢʣʫʙʥʝʡ ʪʦʧʠʥʘʤʙʫʨʘ ʩʚʳʰʝ 10 %  ʫʤʝʥʴʰʘʝʪʩʷ 

ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʩʪʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʟʞʠʞʝʥʠʝ 

ʪʝʩʪʘ, ʫʤʝʥʴʰʘʝʪʩʷ ʝʛʦ ʫʧʨʫʛʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠ-

ʨʦʚʢʘ ʚʥʦʩʠʤʦʛʦ ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ï 10 %.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʦʰʢʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʣʝʙ-

ʥʳʭ ʧʘʣʦʯʝʢ ï ʵʪʦ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦ-

ʤʝʥʜʦʚʘʥʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʠʟʜʝʣʠʡ ʜʘʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ. 
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NON-TRADITIONAL RAW MATERIALS IN PRODUCTION  

OF BREADSTICKS FOR PATIENTS WITH DIABETES  

 

Keywords: quality of breadsticks, food value, the powder of Jerusa-

lem artichoke, recipes, diabetes. 

 

Annotation. Article considers the formulation and technology for 

the production of breadsticks for patients with diabetes. As a source of phys-

iologically functional food ingredients Jerusalem artichoke powder can be 

used. 

 

ɺɽʉɽʃʆɺɸ ɸʅʅɸ ʖʈʔɽɺʅɸ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʀʥ-

ʩʪʠʪʫʪ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ī ʬʠʣʠʘʣ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʈʦʩʩʠʷ, ʅʠʞ-

ʥʠʡ ʅʦʚʛʦʨʦʜ, (anna.0680@mail.ru). 

 

VESELOVA ANNA YURIEVNA ï the senior teacher, Institute of 

Food Technologies ï a branch of the Nizhny Novgorod State Engi-

neering and Economic Institute, Russia, Nizhny Novgorod, 

(anna.0680@mail.ru). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://e.mail.ru/cgi-bin/sentmsg?compose=1&To-rec=u-NdKDyFyf
https://e.mail.ru/cgi-bin/sentmsg?compose=1&To-rec=u-NdKDyFyf


23 
 

ʋɼʂ 664.6 

 

ʆ. ɺ. ɻʆʃʆɺɸʏɽɺɸ
4
 

 

ʆɹʆɻɸʑɽʅʀɽ ʇʈʆɼʋʂʊʆɺ ʇʀʊɸʅʀʗ  

ʄʀʂʈʆʅʋʊʈʀɽʅʊɸʄʀ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ, ʦʙʦʛʘʱʝʥʠʝ, ʧʨʦʜʫʢʪʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ, ʭʣʝʙʦʧʝʢʘʨʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʦ ʫʨʦʚʥʷ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʯʝʣʦʚʝʢʘ. ʍʣʝʙ, ʤʫʢʘ, ʤʘ-

ʢʘʨʦʥʥʳʝ ʠ ʤʫʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʧʦʩʦʙʥʳ ʧʨʦʷʚʣʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ, ʧʨʦʪʠʚʦʷʟʚʝʥʥʦʡ, ʧʨʦʪʠʚʦ-

ʦʧʫʭʦʣʝʚʦʡ, ʢʘʧʠʣʣʷʨʦʫʢʨʝʧʣʷʶʱʝʡ ʠ ʪ. ʜ. 

 

ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ ʧʠʪʘʥʠʷ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 

ʯʝʣʦʚʝʢʘ, ʚʘʞʥʝʡʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʣʥʦʮʝʥʥʦʤʫ ʠ ʨʝʛʫʣʷʨʥʦʤʫ 

ʩʥʘʙʞʝʥʠʶ ʝʛʦ ʦʨʛʘʥʠʟʤʘ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʤʠ: 

ʚʠʪʘʤʠʥʘʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. 

ʄʠʢʨʦʥʫʪʨʠʝʥʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʟʘʤʝʥʠʤʳʤ ʧʠʱʝʚʳʤ ʚʝʱʝ-

ʩʪʚʘʤ. ʆʥʠ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ, ʟʘʱʠʪʳ ʦʪ ʙʦʣʝʟʥʝʡ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʥʘʜʝʞʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʩʝʭ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʛʝʥʦʬʦʥʜʘ. 

ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʝ ʩʠʥʪʝʟʠʨʫʝʪ ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ ʠ ʜʦʣʞʝʥ 

ʧʦʣʫʯʘʪʴ ʠʭ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ ʩ ʧʠʱʝʡ. ʉʧʦʩʦʙʥʦʩʪʴ ʟʘʧʘʩʘʪʴ ʤʠʢʨʦʥʫʪ-

ʨʠʝʥʪʳ ʚʧʨʦʢ ʥʘ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʜʦʣʛʠʡ ʩʨʦʢ ʫ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʇʦʵʪʦʤʫ ʦʥʠ ʜʦʣʞʥʳ ʧʦʩʪʫʧʘʪʴ ʨʝʛʫʣʷʨʥʦ, ʚ ʧʦʣʥʦʤ 

ʥʘʙʦʨʝ ʠ ʢʦʣʠʯʝʩʪʚʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʛʦʜʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʫʣʷʨʥʳʭ ʤʘʩʩʦʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʚʠʪʘʤʠʥʦʚ, ʨʷʜʘ ʤʠʥʝʨʘʣʴʥʳʭ 
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ʚʝʱʝʩʪʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʞʝʣʝʟʦ, ʡʦʜ, ʢʘʣʴʮʠʡ ʠ ʜʨ.) ʫ ʙʦʣʴʰʝʡ ʯʘ-

ʩʪʠ ʜʝʪʩʢʦʛʦ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. 

ʆʩʦʙʝʥʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 

ʚʠʪʘʤʠʥʦʤ ʉ, ʥʝʜʦʩʪʘʪʦʢ ʢʦʪʦʨʦʛʦ, ʧʦ ʦʙʦʙʱʝʥʥʳʤ ʜʘʥʥʳʤ, ʚʳʷʚʣʷ-

ʝʪʩʷ ʫ 8090 % ʦʙʩʣʝʜʫʝʤʳʭ ʣʶʜʝʡ, ʘ ʛʣʫʙʠʥʘ ʜʝʬʠʮʠʪʘ ʜʦʩʪʠʛʘʝʪ 

50 80 %. ʋ 4080 % ʥʘʩʝʣʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʠʪʘʤʠ-

ʥʘʤʠ ɺ1, ɺ2, ɺ6, ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʦʡ. ɹʦʣʝʝ 40 % ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʠʩ-

ʧʳʪrʚʘʝʪ ʥʝʜʦʩʪʘʪʦʢ ʢʘʨʦʪʠʥʘ [2, ʩ. 24]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ 

ʷʚʣʷʝʪʩʷ ʤʘʩʩʦʚʳʤ ʠ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶ-

ʱʠʤ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ, ʨʦʩʪ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʚʩʝʡ ʥʘʮʠʠ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʠʪʘʤʠʥʦʚ ʠ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʫʱʝʨʙ ʟʜʦʨʦʚʴʶ: ʩʥʠʞʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʠ ʫʤʩʪʚʝʥʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ, ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʫʩʠʣʠʚʘʝʪ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝʨʚʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʪʨʝʩʩʘ, ʧʦʚʳʰʘʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʪʨʘʚʤʘʪʠʟʤ, ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʜʠʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟ-

ʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʙʳʩʪʨʦʤʫ ʠʟʥʘʰʠʚʘʥʠʶ 

ʦʨʛʘʥʠʟʤʘ, ʩʦʢʨʘʱʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʡ 

ʞʠʟʥʠ. 

ɼʝʬʠʮʠʪ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʚ ʜʝʪʩʢʦʤ ʠ 

ʶʥʦʰʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠ-

ʪʠʠ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʫʩʧʝʚʘʝʤʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʝʧʝʥʥʦʤʫ ʨʘʟʚʠ-

ʪʠʶ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʟʜʦʨʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʳʤ ʧʫʪʝʤ 

ʫʣʫʯʰʝʥʠʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʤʠ ʚ ʦʙʱʝʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʠʤʠ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʜʦ ʫʨʦʚʥʷ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʯʝʣʦʚʝʢʘ. 

ʍʣʝʙ, ʤʫʢʘ, ʤʘʢʘʨʦʥʥʳʝ ʠ ʤʫʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʜʨʫ-

ʛʠʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʧʦʪʨʝʙʣʷʝʤʳʤʠ ʝʞʝʜʥʝʚʥʦ ʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʝʤʠ ʛʨʫʧʧʘʤʠ ʜʝʪʩʢʦʛʦ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. 

ʕʪʦ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʝ ʠ ʜʦʩʪʫʧʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. 
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ʍʣʝʙʦʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʦʨʛʘʥʠʟʤʫ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ: ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ, ʫʛʣʝ-

ʚʦʜʦʚ, ʚʠʪʘʤʠʥʦʚ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʣʝʜʥʠʤʠ ʥʘʫʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥ-

ʥʳʤʠ ʚ ʀʥʩʪʠʪʫʪʝ ʧʠʪʘʥʠʷ ʈɸʄʅ, ʭʣʝʙ ʠ ʭʣʝʙʦʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ, ʙʝʣʢʘ ʠ ʫʛʣʝʚʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ 36,6 %,  

40 % ʠ 53 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʫʪʦʯʥʦʛʦ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ. ʇʦ ʯʘʩʪʦʪʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʫ ʚʩʝʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ   

[1, ʩ. 179]. 

ʍʣʝʙʦʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ, ʩʦʟʜʘʥʥʳʤ ʧʨʠʨʦʜʦʡ 

ʠʩʪʦʯʥʠʢʦʤ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ. ʉʦʜʝʨʞʘʥʠʝ 

ʚʠʪʘʤʠʥʦʚ ɺ, ʈʈ, ɽ ʠ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ, ʨʞʠ, ʜʨʫʛʠʭ 

ʢʫʣʴʪʫʨʘʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ. 

100 ʛ ʟʝʨʥʘ ʧʦʢʨʳʚʘʶʪ 2030 % ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʘʞʜʦʤ ʠʟ 

ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʚʠʪʘʤʠʥʦʚ [3, ʩ. 13]. 

ʇʝʨʝʨʘʙʦʪʢʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʠ ʨʞʠ ʥʘ ʤʫʢʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ, ʥʝʠʟʙʝʞʥʳʤʠ ʧʦʪʝʨʷʤʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ï ʚʠʪʘʤʠ-

ʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʫʜʘʣʷʝʤʳʭ ʚʤʝʩʪʝ ʩ ʦʙʦʣʦʯʢʦʡ ʟʝʨʥʘ. ʇʨʠ-

ʛʦʪʦʚʣʝʥʠʝ ʠʟ ʤʫʢʠ ʭʣʝʙʘ, ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ 

ʠʟʜʝʣʠʡ ʚʥʦʩʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʦʪʝʨʶ ʵʪʠʭ ʚʘʞʥʳʭ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʚʠʪʘʤʠʥʦʚ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ ʚʳʨʘʙʦʪʢʝ 

ʠʟ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʩʦʩʪʘʚʣʷʷ ʜʣʷ ʪʠʘʤʠʥʘ ï 63 %, 

ʥʠʘʮʠʥʘ ï 78 %, ʚʠʪʘʤʠʥʘ ɺ6 ï 70 %, ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ï 33 %. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʦʚ ʚ ʤʫʢʝ ʠʟʤʝʥʷʝʪʩʷ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʭʣʝʙʝ. ʇʨʠ ʵʪʦʤ ʠʟʜʝʣʠʷ ʠʟ ʤʫʢʠ ʛʨʫʙʦʛʦ ʧʦʤʦʣʘ ʙʦʛʘʯʝ 

ʚʠʪʘʤʠʥʘʤʠ, ʯʝʤ ʠʟʜʝʣʠʷ ʠʟ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʤʘʩʩʦʚʦʤʫ ʘʩʩʦʨʪʠʤʝʥ-

ʪʫ ʭʣʝʙʘ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 100 ʛ ʭʣʝʙʘ ʠʟ 

ʨʞʘʥʦʡ ʤʫʢʠ, ʩʤʝʩʠ ʨʞʘʥʦʡ ʠ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ, ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʪʦ-

ʨʦʛʦ ʩʦʨʪʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʪʠʘʤʠʥʦʤ ʥʘ 9,311 %, 

ʥʠʘʮʠʥʦʤ ï ʜʦ 15 % ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ, ʘ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʚʳʩʰʝʛʦ ʩʦʨʪʘ ï ʚʩʝʛʦ ʣʠʰʴ ʥʘ 67 %. ʉʦʜʝʨʞʘʥʠʝ ʨʠʙʦʬʣʘʚʠʥʘ ʚ   

100 ʛ ʭʣʝʙʘ ʠʟ ʣʶʙʦʡ ʤʫʢʠ ʩʦʩʪʘʚʣʷʝʪ 3,65,0 % ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦ-

ʩʪʠ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʙʦʛʘʱʝʥʠʷ ʭʣʝʙʘ ʚʠʪʘʤʠʥʘʤʠ ʧʦʜʯʝʨʢʠʚʘ-

ʝʪʩʷ ʪʘʢʞʝ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʭʣʝʙ ʚ ʈʦʩʩʠʠ ʦʩʪʘʝʪʩʷ ʧʨʦʜʫʢʪʦʤ 

ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʫ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʙʝʩ-

ʧʝʯʝʥʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ 75 % ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʝʞʝʜʥʝʚʥʦ ʧʦʪʨʝʙʣʷʶʪ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʠʟ ʧʰʝʥʠʯ-

ʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʠ ʧʝʨʚʦʛʦ ʩʦʨʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʚʳʧʝʯʢʠ. ʂ ʵʪʦʤʫ 
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ʩʣʝʜʫʝʪ ʝʱʝ ʜʦʙʘʚʠʪʴ ʠ ʜʦʤʘʰʥʶʶ ʚʳʧʝʯʢʫ ʨʘʟʣʠʯʥʳʭ ʙʫʣʦʯʝʢ ʠ ʧʠ-

ʨʦʞʢʦʚ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ.  ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʙʦʛʘʱʝʥʥʦʛʦ ʥʝʜʦʩʪʘʶʱʠʤʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʤʠ, ʧʦʟʚʦʣʠʪ ʜʦʥʝʩʪʠ ʠʭ 

ʜʦ ʩʘʤʳʭ ʰʠʨʦʢʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʥʘʠʙʦʣʝʝ ʥʫʞʜʘʶ-

ʱʠʭʩʷ ʚ ʫʣʫʯʰʝʥʠʠ ʠʭ ʧʠʱʝʚʦʛʦ ʩʪʘʪʫʩʘ ʠ ʟʜʦʨʦʚʴʷ.  
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Annotation. Article considers micronutrients to enrich food pro-

duction of functional importance to the level corresponding to human phys-

iological needs. Bread, flour, macaroni and pastry products, other products 

of refining grains are capable of exhibiting a wide range of biological activ-

ity: antiviral, antiulcer, antitumor. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉʆɺ ʆɹʈɸɹʆʊʂʀ  

ɾʀɼʂʀʍ ʂʆʈʄʆɺʓʍ ʉʈɽɼ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʚʠʪʘʮʠʦʥʥʳʡ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ, ʢʘʚʠʪʘʮʠʷ, 

ʢʦʨʤʦʚʳʝ ʩʤʝʩʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʞʠʜʢʠʭ ʢʦʨ-

ʤʦʚʳʭ ʩʤʝʩʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʝʜʣʘʛʘ-

ʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ ʘʧʧʘʨʘʪʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ, ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʩʤʝʩʠ, ʨʘʟʨʘ-

ʙʦʪʘʪʴ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ. 

 

ʇʨʠ ʨʝʰʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʠʟʫʯʘʷ ʢʦʥʢʨʝʪʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʦʙʲʝʢʪʘ, ʤʦʜʝʣʴ ʦʢʘʟʳʚʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠ ʩʪʨʦʠʪʩʷ ʘʣʛʦʨʠʪʤ, ʚ 

ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʥʘʫʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠ ʩʦ-

ʟʜʘʝʪʩʷ ʦʙʦʙʱʝʥʥʘʷ ʪʝʦʨʠʷ. ɿʘʪʝʤ, ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʤʦʜʝʣʴ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʫɦ  ʁʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʦ-

ʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʜʝʣʠ. ɽʩʣʠ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʜʝʣʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʩ ʠʟʤʝ-

ʨʷʝʤʳʤʠ ʜʘʥʥʳʤʠ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʦ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʦʰʠʙʢʠ 

ʠʣʠ ʥʝʪʦʯʥʦʩʪʠ.  
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʜʝʣʠ ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ ʠʟ ʤʥʦʛʠʭ ʜʦʧʫʩʪʠ-

ʤʳʭ ʨʝʰʝʥʠʡ ʚʳʙʨʘʪʴ ʣʫʯʰʝʝ, ʦʧʪʠʤʘʣʴʥʦʝ. ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʤʦ-

ʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʝʣʷʪ. 
ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʢʦʨʤʦʧʨʠʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʘ-

ʰʠʥ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ. 

                                                           
É ɼʝʥʠʩʶʢ ɽ. ɸ., ɿʳʢʦʚʘ ʄ. ɽ., 2013 
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ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʦʨʫ-

ʜʦʚʘʥʠʠ ʩʚʦʜʠʪʩʷ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʤʝʰʠʚʘʶ-

ʱʠʭ ʫʩʪʨʦʡʩʪʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ: 

1. ʇʨʝʜʣʦʞʠʪʴ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ ʘʧʧʘʨʘʪʘ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ. ʇʨʦʚʝʩʪʠ ʝʛʦ ʢʦʤʧʴʶʪʝʨ-

ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʢʘʚʠʪʘʮʠʦʥʥʦʛʦ (ʚʠʭʨʝʚʦʛʦ) ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ. 

3. ʇʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫ-

ʯʝʥʥʦʡ ʩʤʝʩʠ. 

4. ʆʙʦʩʥʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ. 

5. ʈʘʟʨʘʙʦʪʘʪʴ, ʠʟʛʦʪʦʚʠʪʴ ʠ ʠʩʧʳʪʘʪʴ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʫʩʪʘ-

ʥʦʚʢʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, ʜʘʪʴ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

 

 
 

ʈʠʩʫʥʦʢ 1  ɸʧʧʘʨʘʪ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʩʤʝʰʠʚʘʥʠʷ) 

ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ 

1  ʚʘʣ ʤʝʰʘʣʢʠ; 2  ʢʦʨʧʫʩ; 3  ʨʝʙʨʘ; 4  ʨʘʤʥʘʷ ʤʝʰʘʣʢʘ; 5  ʚr -

ʛʨʫʟʥʦʡ ʧʘʪʨʫʙʦʢ. 

1 

2 

3 

4 

5 

ɺʭʦʜ ʠʥʛʨʠʜʠʝʥʪʦʚ 

ɺʳʭʦʜ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʩʤʝʩʠ 
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʩʷ ʦʧʠʩʘʪʝʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʲ-

ʝʢʪʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘ-

ʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠ ʧʦʣʫʯʝʥʠʷ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʫʩʪʘʥʦʚʢʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ ʚ ʘʧʧʘʨʘʪ ʟʘʛʨʫʞʘʶʪ-

ʩʷ: ʚʦʜʘ, ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ, ʚʠʪʘʤʠʥʳ, 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ. 

ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʧʧʘʨʘʪʘʭ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʤʝ-

ʰʘʣʢʠ ʩʤʝʩʴ ʚʳʚʦʜʠʪʩʷ ʯʝʨʝʟ ʚʳʛʨʫʟʥʦʡ ʧʘʪʨʫʙʦʢ (ʨʠʩ. 1). 

ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʦʣʦʛʠʠ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʢʦʨʤʣʝ-

ʥʠʷ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ ʠʩ-

ʧʦʣʴʟʫʶʪ ʟʘʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʛʦʪʦʚʳʝ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʝ ʢʦʨʤʦʚʳʝ ʩʤʝʩʠ. 

ɺ ʩʦʩʪʘʚ ʟʘʤʝʥʠʪʝʣʷ ʚʭʦʜʷʪ ʞʠʨʦʚʳʝ ʜʦʙʘʚʢʠ, ʚʠʪʘʤʠʥʳ, ʘʥ-

ʪʠʙʠʦʪʠʢʠ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʩʫʭʦʡ ʦʙʨʘʪ. ɿʘʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ 

(ɿʎʄ) ï ʛʨʫʧʧʘ ʧʨʦʜʫʢʪʦʚ, ʠʤʝʶʱʠʭ ʩʣʦʞʥʳʡ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ 

ʧʠʪʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʦʩʪʘʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʦʨʤʘʣʴʥʳʡ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʥʷʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʨʘʟʣʠʯʥʳʭ ʚʠ-

ʜʦʚ. 

ɿʘʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʜʝʣʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: 

 ʞʠʜʢʠʝ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 10,52,5 % (ʛʦʪʦʚʳʝ ʢ 

ʫʧʦʪʨʝʙʣʝʥʠʶ ʩʤʝʩʠ); 

 ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 3060 % 

(ʞʠʜʢʠʡ ʧʨʦʜʫʢʪ, ʥʦ ʧʝʨʝʜ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʙʘʚʠʪʴ 

ʚʦʜʦʡ ʠʣʠ ʩʳʚʦʨʦʪʢʦʡ); 

 ʩʫʭʠʝ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 9598 % (ʧʝʨʝʜ ʫʧʦ-

ʪʨʝʙʣʝʥʠʝʤ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʙʘʚʣʷʪʴ ʚʦʜʦʡ ʠʣʠ ʩʳʚʦʨʦʪʢʦʡ). 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʟʘʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʠʤʝʶʪ ʨʘʟʥʳʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʩʦʩʪʘʚ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ, ʠʥʛʨʝʜʠʝʥʪʦʚ, ʧʦ ʥʦʨʤʝ ʢʦʨʤʣʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʠʷʤ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʩʤʝʩʠ, ʨʘʟʣʠʯʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʨʝʮʝʧʪʫʨ ʟʘʤʝʥʠʪʝʣʝʡ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʩ ʩʘʤʳ-

ʤʠ ʨʘʟʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʤʠʪʴ ʤʦʣʦʜʥʷʢ ʩ ʩʘ-

ʤʦʛʦ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ. ɿʘʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʚʪʦʨʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ (ʦʙʝʟʞʠʨʝʥʥʦʝ 

ʤʦʣʦʢʦ, ʧʘʭʪʘ ʠ ʩʳʚʦʨʦʪʢʘ). 

ɼʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʢʦʨʤʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʚʳʩʦʢʦ-

ʛʦ ʢʘʯʝʩʪʚʘ. ɿʘʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-
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ʩʪʚʦ ʩʫʭʦʛʦ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ, ʘ ʵʪʦ ʥʘʪʫʨʘʣʴʥʘʷ ʤʦʣʦʯʥʘʷ ʦʩʥʦ-

ʚʘ, ʢʦʪʦʨʘʷ ʫʞʝ ʩʦʜʝʨʞʠʪ ʚʠʪʘʤʠʥʳ, ʤʠʥʝʨʘʣʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʪʝʣʷʪ.  

ɺ ʩʦʩʪʘʚ ɿʎʄ ʪʘʢʞʝ ʚʭʦʜʷʪ ʞʠʚʦʪʥʳʝ ʠ ʢʫʣʠʥʘʨʥʳʝ ʞʠʨʳ, 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʬʦʩʬʘʪʠʜʳ, ʚʠʪʘ-

ʤʠʥʳ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʵʤʫʣʴʛʘʪʦʨʳ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʚʢʫʩʦ-

ʚʳʝ ʜʦʙʘʚʢʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʤʝʥʠʪʝʣʷ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʛʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʚ ʩʦʩʪʘʚ ʩʤʝʩʠ ʚʚʦʜʷʪ ʢʦʨʤʦʚʳʝ 

ʜʨʦʞʞʠ, ʩʦʝʚʳʡ ʙʝʣʦʢ, ʛʠʜʨʦʣʠʟʦʚʘʥʥʳʡ ʧʰʝʥʠʯʥʳʡ ʧʨʦʪʝʠʥʦʚʳʡ 

ʢʦʥʮʝʥʪʨʘʪ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ [1, ʩ. 65]. 

ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʩʦʜʝʨʞʘʥʠʠ ʚʣʘʛʠ, ʞʠʨʘ, ʧʨʦʪʝʠʥʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘ-

ʪʝʣʴʥʦʩʪʠ. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ, ʠʥʜʝʢʩ ʨʘʩʪʚʦʨʠ-

ʤʦʩʪʠ ʧʨʦʜʫʢʪʘ, ʦʙʱʝʝ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ         

ʚ ʦʜʥʦʤ ʢʠʣʦʛʨʘʤʤʝ ʧʨʦʜʫʢʪʘ.  

ʉʫʭʠʝ ʟʘʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʨʘʟʙʘʚʣʷʶʪ ʚʦʜʦʡ ʠʣʠ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʶʪ. ɺʦʜʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤ ʪʨʝʙʦ-

ʚʘʥʠʷʤ. ʀʟ ʦʜʥʦʛʦ ʢʠʣʦʛʨʘʤʤʘ ʩʫʭʦʛʦ ʟʘʤʝʥʠʪʝʣʷ ʧʦʣʫʯʘʶʪ ʜʝʩʷʪʴ 

ʢʠʣʦʛʨʘʤʤʦʚ ʞʠʜʢʦʡ ʢʦʨʤʦʩʤʝʩʠ. 

 

 
ʈʠʩʫʥʦʢ 2  ɺʠʭʨʝʚʦʡ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ 

1  ʢʨʳʰʢʘ; 2  ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ; 3  ʜʠʘʬʨʘʛʤʘ; 4  ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ 

ʚʠʭʨʝʚʘʷ ʪʨʫʙʢʘ; 5  ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ. 

ʍʦʣʦʜʥʘʷ ʩʤʝʩʴ 

ʅʘʛʨʝʪʘʷ ʩʤʝʩʴ 
1 
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5 
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ʇʨʦʜʫʢʪ ʩʣʝʜʫʝʪ ʛʦʪʦʚʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʢʘʞʜʳʤ 

ʢʦʨʤʣʝʥʠʝʤ. ʆʩʪʘʚʰʠʡʩʷ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ ʧʨʦʜʫʢʪ ʥʝ ʧʦʜʣʝʞʠʪ ʧʦ-

ʩʣʝʜʫʶʱʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʭʨʘʥʝʥʠʶ. 

ʆʯʝʥʴ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʦʧʦʨʮʠʠ ʧʨʠ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʠ ʤʦʣʦʢʘ ʠʟ ʟʘʤʝʥʠʪʝʣʷ, ʦʰʠʙʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʙʣʝʤʘʤ ʚ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʞʠʚʦʪʥʦʛʦ.  

ʉʦʜʝʨʞʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯ-

ʢʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʧʦʩʦʙ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 

ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʘʩʪʝʨʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚʠʭʨʝʚʦʛʦ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ. 

ʂʘʚʠʪʘʮʠʦʥʥʳʡ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ ï ʵʪʦ ʧʨʦʩʪʝʡʰʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʂʘʚʠʪʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʳʪʫ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ, ʜʣʷ ʧʨʦʤʳʚʢʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʝ-

ʪʝʡ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʥʦʤʥʳʭ, ʥʝʟʘʚʠʩʠʤʳʭ ʩʠʩʪʝʤ 

ʦʪʦʧʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʦʙʦʛʨʝʚʘ ʪʝʧʣʠʮ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦ-

ʤʝʱʝʥʠʡ. 

ʂʘʚʠʪʘʮʠʦʥʥʳʝ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʦʯʠʩʪʢʠ ʦʪ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʥʘʢʠʧʠ, ʨʘʟʣʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʟʘʛʨʷʟʥʝ-

ʥʠʡ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ [2, ʩ. 

177]. 

ʂ ʜʘʥʥʦʤʫ ʧʨʦʮʝʩʩʫ ʧʨʦʷʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶ-

ʱʠʝʩʷ ʥʝʬʪʷʥʦʡ ʠ ʛʘʟʦʚʦʡ ʜʦʙʳʯʝʡ, ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʦʡ ʠ ʜʦʙʳʯʝʡ ʧʦ-

ʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ. ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜ-

ʛʦʪʦʚʣʝʥʥʫʶ ʞʠʜʢʫʶ ʩʤʝʩʴ ʟʘʤʝʥʠʪʝʣʷ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʚ ʮʝʣʷʭ ʦʙʝʟ-

ʟʘʨʘʞʠʚʘʥʠʷ, ʧʨʦʛʦʥʷʪʴ ʯʝʨʝʟ ʚʠʭʨʝʚʦʡ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ (ʨʠʩ. 2). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʭʨʝʚʦʛʦ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʧʦʯʢʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ ʧʦʟʚʦʣʠʪ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺʦʟʨʘʩʪʘʶʱʘʷ ʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʦʨʝʩʫʨ-

ʩʦʚ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʟʘ-

ʜʘʯʫ ʧʦʠʩʢʘ ʙʦʣʝʝ ʜʝʰʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ. ɺʠʭʨʝʚʳʝ ʪʝʧʣʦʛʝʥʝʨʘ-

ʪʦʨʳ ï ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ XXI ʚʝʢʘ.  

ɺʳʜʝʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ ʚ ʜʨʫʛʦʡ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʵʣʝʢʪʨʦʜʚʠ-

ʛʘʪʝʣʷ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʥʦʡ 

ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ ï ʜʠʩʢʦʚʳʡ ʘʢʪʠʚʘʪʦʨ. ɾʠʜʢʦʩʪʴ ʚʥʫʪ-

ʨʠ ʧʦʣʦʩʪʠ ʜʠʩʢʦʚʦʛʦ ʘʢʪʠʚʘʪʦʨʘ ʟʘʢʨʫʯʠʚʘʝʪʩʷ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʢʠʥʝʪʠ-

ʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. ɼʘʣʝʝ, ʧʨʠ ʨʝʟʢʦʤ ʪʦʨʤʦʞʝʥʠʠ ʞʠʜʢʦʩʪʠ, ʚʦʟʥʠʢʘʝʪ 

ʢʘʚʠʪʘʮʠʷ. ʇʨʠ ʵʪʦʤ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʧʣʦʚʫʶ ʠ 

ʞʠʜʢʦʩʪʴ ʥʘʛʨʝʚʘʝʪʩʷ [3, ʩ. 308]. 

ʍʦʣʦʜʥʘʷ 

ʩʤʝʩʴ 
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ʂʘʚʠʪʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʨʘʟʨʳʚʝ ʮʝʣʦʩʪʥʦʩʪʠ 

ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʤʝʩʪʘʭ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʝʝ ʜʘʚʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ ʠʣʠ ʢʘʚʝʨʥ, 

ʟʘʧʦʣʥʝʥʥʳʭ ʧʘʨʦʤ ʩʘʤʦʡ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʩʭʣʦʧʳʚʘʶʪʩʷ. 

ʇʨʠ ʩʭʣʦʧʳʚʘʥʠʠ ʢʘʚʝʨʥ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʙʨʦʩ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ 

ʵʥʝʨʛʠʠ ʜʘʚʣʝʥʠʷ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʞʠʜʢʦʩʪʠ ʠ ʚʳʜʝʣʝʥʠʶ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ, ʷʚʣʷʷʩʴ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʯʠʩʪʦʡ ʠ ʜʝʰʝʚʦʡ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʮʝʣʝʡ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʠʤʝʥʥʦ ʜʣʷ ʧʘʩʪʝʨʠʟʘ-

ʮʠʠ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦ ʧʨʠʛʦʪʦʚ-

ʣʝʥʠʶ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥ-

ʥʳʡ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ.  

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʦʛʦ 

ʚʠʜʘ ʧʝʨʝʤʝʰʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʱʥʳʭ ʚʠʭʨʝʚʳʭ 

ʚʦʜʷʥʳʭ ʧʦʪʦʢʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʤʠ ʢʘʯʝʩʪʚʝʥʥʤrʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, ʧʫ-

ʪʸʤ ʧʦʣʫʯʝʥʠʷ ʦʙʝʟʟʘʨʘʞʝʥʥʦʛʦ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʘʤʝʥʠʪʝʣʷ 

ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ. ʆʨʠʛʠʥʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʟʘʣʦʞʝʥʥʳʝ ʚ 

ʢʦʥʩʪʨʫʢʮʠʶ ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʨʠʛʦʪʦʚʣʝʥʠʶ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, 

ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʞʠʜʢʠʝ ʩʠʩʪʝʤʳ.  
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MODELING OF LIQUID FEED MEDIA HANDLING  

 

Keywords: cavitation heat source, cavitation, feed mixtures, model-
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Annotation. Article considers the simulation of the experiment as-

sociated with an alternative way of cooking liquid feed blends with modern 

equipment. It is also proposed to consider the model design of the apparatus 

for the production of liquid feed mixture, to determine the useful properties 

of the mixture, to develop an apparatus for making liquid feed mixtures. 
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ɺ. ɺ. ʂʆʉʆʃɸʇʆɺ
6
 

ɸ. ʅ. ʉʂʆʈʆʍʆɼʆɺ 

 

ʇʈʆɻʈɸʄʄɸ ʇʈʆɺɽɼɽʅʀʗ ʇʆʃɽɺʓʍ ʀʉʇʓʊɸʅʀʁ  

ɺ ʆɸʆ çʇʃɽʄɿɸɺʆɼ ɹʆʃʔʐɽʄʋʈɸʐʂʀʅʉʂʀʁè 

ɹʆʃʔʐɽʄʋʈɸʐʂʀʅʉʂʆɻʆ ʈɸʁʆʅɸ  

ʅʀɾɽɻʆʈʆɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʝʪʦʜʠʢʘ, ʧʦʣʝʚʳʝ ʠʩʧʳʪʘ-

ʥʠʷ, ʧʦʩʝʚʥʦʡ ʘʛʨʝʛʘʪ, ʧʨʦʛʨʘʤʤʘ. 

 

ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʆɸʆ çʇʣʝʤʟʘʚʦʜ ɹʦʣʴʰʝʤʫʨʘʰʢʠʥʩʢʠʡè, ɹʦʣʴʰʝʤʫ-

ʨʘʰʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ . 

 

ʇʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʷʭ ʭʦʟʷʡʩʪʚʘ ʆɸʆ 

çʇʣʝʤʟʘʚʦʜ ɹʦʣʴʰʝʤʫʨʘʰʢʠʥʩʢʠʡè, ɹʦʣʴʰʝʤʫʨʘʰʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ      

[6, ʩ. 280]. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʨʳʤ ʣʝʩʥʳʤ ʩʨʝʜʥʝ-

ʩʫʛʣʠʥʠʩʪʳʤ. ʄʦʱʥʦʩʪʴ ʩʣʦʷ 40é70 ʩʤ. 

ʇʨʝʜʧʦʩʝʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʚʟʨʳʭʣʸʥʥʳʡ ʩʣʦʡ ʩʦʩʪʘʚʣʷʣ 5é6 ʩʤ. ʉʨʝʜʥʷʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʘ 

ʛʣʫʙʠʥʝ 0é3 ʩʤ ï 19,6 %, ʪʚʝʨʜʦʩʪʴ ï 0,77 ʄʧʘ, ʧʣʦʪʥʦʩʪʴ ï 1,12 ʛ/ʩʤ
3
. 

ʉʨʝʜʥʷʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ 4é8 ʩʤ ï 21,4 %, ʪʚʝʨʜʦʩʪʴ ï 

1,27 ʄʧʘ, ʧʣʦʪʥʦʩʪʴ ï 1,13 ʛ/ʩʤ
3
. ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ ʤʝʣʢʦʢʦʤʢʦʚʘʷ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʇʨʝʜʰʝʩʪʚʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ï 

ʧʘʭʦʪʘ. ʈʝʣʴʝʬ ï ʨʦʚʥʳʡ. ʉʨʝʜʥʠʡ ʫʢʣʦʥ ʚʳʜʝʣʝʥʥʳʭ ʜʝʣʷʥʦʢ ʥʝ ʙʦʣʝʝ 

12Á. ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʯʚʳ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ 

ʚʳʙʠʨʘʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 5é7 ʢʤ/ʯ, ʪʘʢʞʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʩʢʦʨʦʩʪʥʦʤ ʨʝʞʠʤʝ 8é11 ʢʤ/ʯ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʘʛʨʝʛʘʪʠʨʦ-

ʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʛʨʝʛʘʪʘ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʩʢʦʨʦʩʪʥʦʤ ʨʝʞʠʤʝ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʘ. ɻʣʫʙʠʥʘ ʧʦʩʝʚʘ 4 ʩʤ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʟʘʩʝʚʘʝʤʦʛʦ ʧʦʣʷ ʩʦʩʪʘʚʠʣʘ 6 ʛʘ. 

ɿʘ ʧʨʦʪʦʪʠʧ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʙʳʣʘ ʚʟʷʪʘ ʥʝ-

ʩʫʱʘʷ ʨʘʤʘ ʠ ʩʠʩʪʝʤʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʥʘʚʝʩʢʠ ʧʦʩʝʚʥʳʭ ʩʝʢʮʠʡ ʩʝʷʣʢʠ 

                                                           
6
 É ʂʦʩʦʣʘʧʦʚ ɺ.ɺ., ʉʢʦʨʦʭʦʜʦʚ ɸ.ʅ., 2013 
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Kverneland Monofil S, ʟʘ ʧʨʦʪʦʪʠʧ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʩʝʤʷʥ ʙʳʣʘ ʚʟʷʪʘ 

ʧʨʦʧʘʰʥʘʷ ʩʝʷʣʢʘ ɺʝʩʪʘ-12. ʉʝʷʣʢʠ ʘʛʨʝʛʘʪʠʨʦʚʘʣʠʩʴ ʩ ʪʨʘʢʪʦʨʘʤʠ 

ʄʊɿ-80. ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʩʝʚʥʦʡ ʩʝʢʮʠʠ ʠ ʩʦʰʥʠʢʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʘʟ-

ʨʘʙʘʪʳʚʘʣʠʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʥʘ ʢʘʬʝʜʨʝ çʄʝʭʘʥʠ-

ʢʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳè ʚ ɻɹʆʋ ɺʇʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè [7, ʩ. 10]. 

ʉʨʝʜʩʪʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʠ ʠʟʳʩʢʘʥʳ ʠʟ ʛʨʘʥʪʦʚ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʚ çʋ.ʄ.ʅ.ʀ.ʂ.-2012è ʠ çɻʨʘʥʪ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʬʝʨʝ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠè. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʝʷʣʢʠ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʟʦʚʦʡ ʩʝʷʣʢʦʡ Kverneland Monofil S. 

ʇʦʩʝʚʥʳʝ ʘʛʨʝʛʘʪʳ ʥʘʩʪʨʘʠʚʘʣʠʩʴ ʥʘ ʟʘʜʘʥʥʫʶ ʥʦʨʤʫ ʚʳʩʝʚʘ, 

ʛʣʫʙʠʥʫ ʩʝʚʘ ʠ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʦʚʝʨʷʣʘʩʴ ʥʘʜʸʞ-

ʥʦʩʪʴ ʫʟʣʦʚ ʘʛʨʝʛʘʪʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʢʘʯʝʩʪʚʘ 

ʧʦʩʝʚʘ, ʜʠʥʘʤʠʢʠ ʚʩʭʦʜʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʣʝ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʥʦʡ ʫʯʘʩʪʦʢ, ʛʜʝ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʠʣʫʯʰʝʝ 

ʢʘʯʝʩʪʚʦ ʧʨʝʜʧʦʩʝʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʠ ʫʯʘʩʪʦʢ ʩ ʧʦʚʦʨʦʪʥʳʤʠ ʧʦʣʦʩʘ-

ʤʠ, ʛʜʝ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʫʧ-

ʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʘ 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʨʦʞʘʷ. 

ʅʘ ʢʘʞʜʦʤ ʠʟ ʫʩʣʦʚʥʳʭ ʫʯʘʩʪʢʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ 3 ʧʘʨʥʳʝ ʜʝ-

ʣʷʥʢʠ ʰʠʨʠʥʦʡ Bʨ ʠ ʜʣʠʥʦʡ 10 ʤ,. ʥʘ ʢʦʪʦʨʳʭ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʧʨʝʜʝ-

ʣʷʣʠʩʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʦ ʧʦʢʘʟʘ-

ʪʝʣʶ ʜʠʥʘʤʠʢʠ ʚʩʭʦʜʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʠ.  

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʨʝʛʘʪʦʚ (ʨʘ-

ʜʠʫʩʘ, ʜʣʠʥʳ ʠ ʚʨʝʤʝʥʠ ʧʦʚʦʨʦʪʘ), ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʰʠʨʠʥʳ 

ʟʘʭʚʘʪʘ, ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ ʩʚʝʨʭ ʧʣʦʱʘʜʠ, ʚʳʜʝʣʝʥʥʦʡ ʧʦʜ ʜʝʣʷʥʢʠ. 

ʇʨʦʚʦʜʠʣʠʩʴ ʭʨʦʥʦʤʝʪʨʘʞʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ ʙʘʣʘʥʩʘ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʧʦʩʝʚʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʟʘʛʨʫʟʦʯʥʳʭ ʩʨʝʜʩʪʚ [5, ʩ. 10], [2, ʩ. 35]. 

ɼʣʷ ʵʪʦʛʦ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʨʘʟʤʝʪʢʘ 

ʠ ʦʙʦʟʥʘʯʝʥʠʝ ʟʘʯʝʪʥʳʭ ʛʦʥʦʚ. ɼʣʠʥʘ ʟʘʯʝʪʥʦʛʦ ʛʦʥʘ ʚʳʙʠʨʘʣʘʩʴ ʩ 

ʫʯʝʪʦʤ ʛʝʦʤʝʪʨʠʠ ʧʦʣʷ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʧʦʣʫʯʠʪʴ  ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʤʠʥʠʤʘʣʴ-

ʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʢʦʥʪʨʦʣʴʥʳʝ ʦʧʳʪʳ ʧʦʩʝʚʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʩ ʯʘʩʪʴʶ ʩʥʷʪʳʭ ʧʦʩʝʚʥʳʭ ʩʝʢʮʠʡ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʨʘʱʠ-

ʚʘʥʠʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. 
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ʇʝʨʝʜʘʯʘ ʪʨʘʥʩʤʠʩʩʠʠ ʚʳʙʠʨʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʪʷʛʦʚʦʡ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʠ ʧʦʣʫʯʘʝʤʦʤ ʪʷʛʦʚʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ. ʈʘʙʦʯʘʷ ʧʝʨʝʜʘʯʘ ʦʧʨʝʜʝʣʷ-

ʣʘʩʴ ʧʫʪʝʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʦʜʙʦʨʘ ʝʸ ʧʦʨʷʜʢʘ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʛʦʥʘ, 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʛʦʥʘʭ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʚʳʷʚʠʪʩʷ ʷʚʥʘʷ ʧʝʨʝʛʨʫʟʢʘ ʜʚʠʛʘʪʝʣʷ (ʧʦ ʧʘʜʝʥʠʶ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ). ʆʩʪʘʣʴʥʳʝ ʟʘʯʝʪʥʳʝ ʛʦʥʳ ʪʨʘʢʪʦʨ ʧʨʦʭʦʜʠʣ ʥʘ 

ʫʪʦʯʥʝʥʥʦʡ ʨʘʙʦʯʝʡ ʧʝʨʝʜʘʯʝ. ɼʚʠʞʝʥʠʝ ʘʛʨʝʛʘʪʘ ʥʘ ʟʘʯʝʪʥʦʤ ʛʦʥʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʤʝʥʴʰʠʪʴ ʚʦʟʤʦʞ-

ʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʦʪ ʥʝʨʦʚʥʦʩʪʠ ʨʝʣʴʝʬʘ ʧʦʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦ-

ʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʥʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝ-

ʯʠʪʴ 2 ʧʦʚʪʦʨʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʘʛʨʫʟʢʦʡ ʠ ʧʝʨʝʛʨʫʟʢʦʡ ʜʚʠʛʘʪʝʣʷ ʠ 

3é4 ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ ʫʪʦʯʥʝʥʥʦʡ ʨʘʙʦʯʝʡ ʧʝʨʝʜʘʯʝ ʧʨʠ ʟʘʛʨʫʟʢʝ ʜʚʠʛʘ-

ʪʝʣʷ ʥʘ 80é90 %. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʳʪʘ ʚ 0,95, ʯʠʩʣʦ 

ʧʦʚʪʦʨʝʥʠʡ ʦʧʳʪʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʪʘʙʣʠʮʝ ʩʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʶ           

ɺ. ʀ. ʈʦʤʘʥʦʚʩʢʦʛʦ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʙʫʢʩʦʚʘʥʠʷ: 

                              ·100%,
ʨ ʭ

ʨ

n n

n
                                  (1) 

ʛʜʝ nʨ ï ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʝʜʫʱʠʭ ʢʦʣʝʩ ʪʨʘʢʪʦʨʘ ʥʘ 

ʟʘʯʝʪʥʦʤ ʛʦʥʝ; 

nʭ ï ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʝʜʫʱʠʭ ʢʦʣʝʩ ʪʨʘʢʪʦʨʘ ʥʘ ʪʦʤ 

ʞʝ ʧʫʪʠ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ. 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦʩʝʚʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩ ʩʝʨʠʡʥʦʡ ʩʝʷʣ-

ʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʆʉʊ 10.2.2-2002 

çʀʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. ʄʝʪʦʜʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠè ʠ ʆʉʊ 70.2.16-73 çʀʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʄʝʪʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠè [8, ʩ. 30], [9, ʩ. 

15]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʢʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʤʝʨ-

ʥʳʡ ʙʘʯʦʢ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʩʦʝʜʠʥʷʣʩʷ ʪʦʧʣʠʚʦʧʨʦʚʦʜ. ʄʠʥʠʤʘʣʴʥʘʷ 

ʝʤʢʦʩʪʴ ʤʝʨʥʦʛʦ ʙʘʯʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [10, ʩ. 68] 
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                                  (2) 

ʛʜʝ Nʥ ï ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʥɦʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ɺʪ; ŮN ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘ-

ʛʨʫʟʢʠ ʧʦ ʤʦʱʥʦʩʪʠ; L ï ʜʣʠʥʘ ʟʘʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʤ; vʨ ï ʨʘʙʦʯʘʷ ʩʢʦ-

ʨʦʩʪʴ, ʤ/ʩ; k ï ʫʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʦʧʣʠʚʘ, ʛ/ʤ
3
. 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʰʠʙʢʘ ʚ ʟʘʤʝʨʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʝ ʧʨʝʚʳ-

ʰʘʣʘ 1%, ʮʝʥʘ ʦʜʥʦʛʦ ʜʝʣʝʥʠʷ ʰʢʘʣʳ ʤʝʨʥʦʛʦ ʙʘʯʢʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ 1 % ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʟʘ ʦʧʳʪ. ɿʘʤʝʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 6-

ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʚʦ-

ʜʠʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚʳʙʨʘʥʘ 

ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 7 ʜʦ 9 ʢʤ/ʯ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʠʥʝʤʘʪʠʢʠ ʥʘ ʧʦʚʦʨʦʪʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ-

ʤʝʨʳ ʚʨʝʤʝʥʠ, ʨʘʜʠʫʩʘ, ʰʠʨʠʥʳ ʧʦʚʦʨʦʪʥʦʡ ʧʦʣʦʩʳ, ʚʝʣʠʯʠʥ rʚʳʝʟʜʘ 

ʘʛʨʝʛʘʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʧʦʚʦʨʦʪʘ ʙʳʣ ʚʳʙʨʘʥ ʧʝʪʣʝ-

ʚʦʡ. ʈʘʜʠʫʩ ʧʦʚʦʨʦʪʘ ʦʧʨʝʜʝʣʷʣʩʷ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʥʘ ʘʛʨʝʛʘʪ ʸʤʢʦʩʪʠ 

ʩ ʧʝʩʢʦʤ, ʩʚʦʙʦʜʥʦ ʚʳʩʳʧʘʶʱʠʤʩʷ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚʥʠʟʫ, ʪʝʤ ʩʘʤʳʤ 

ʦʙʦʟʥʘʯʘʷ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ. ɿʘʤʝʨ ʨʘʜʠʫʩʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦ-

ʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʨʫʣʝʪʢʠ. ɺʨʝʤʷ ʧʦʚʦʨʦʪʘ ʟʘʩʝʢʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʝ-

ʢʫʥʜʦʤʝʨʘ. ʉʢʦʨʦʩʪʴ ʚʭʦʞʜʝʥʠʷ ʚ ʧʦʚʦʨʦʪ ʚʳʙʠʨʘʣʠʩʴ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦ-

ʚʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʟʙʝʞʘʥʠʷ ʚʦʟʤʦʞʥʦʡ ʧʦʣʦʤʢʠ ʘʛʨʝʛʘʪʘ. 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʣʘʥʩʘ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʧʦʩʝʚʥʳʭ 

ʘʛʨʝʛʘʪʦʚ 

ɹʘʣʘʥʩ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʦʧʨʝʜʝʣʷʣʩʷ ʧʫʪʸʤ ʭʨʦʥʦʤʝʪʨʘʞʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʦʩʝʚʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 24055-88 [3, ʩ. 10], 

ɻʆʉʊ 24059-88 [4, ʩ. 7]. ɿʘʤʝʨʘʤ ʧʦʜʚʝʨʛʣʠʩʴ ʪʘʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʙʘʣʘʥʩʘ ʚʨʝʤʝʥʠ ʩʤʝʥʳ, ʢʘʢ ʚʨʝʤʷ ʯʠʩʪʦʡ ʨʘʙʦʪʳ; ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝ-

ʤʦʝ ʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ; ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʦʚʦʨʦʪʳ 

ʚ ʢʦʥʮʝ ʛʦʥʘ; ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʩʷ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʫʤʤʘʨ-

ʥʦʝ ʚʨʝʤʷ ʧʦ ʫʢʘʟʘʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʙʘʣʘʥʩʘ ʚʨʝʤʝʥʠ ʩʤʝʥʳ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʩʤʝʥʳ Ű ʄʊɸ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

                                   ,
ʨ

ʩʤ

T

T
                                                (3) 

ʛʜʝ ʊʨ ï ʚʨʝʤʷ ʯʠʩʪʦʡ ʨʘʙʦʪʳ, ʩ; ʊʩʤ ï ʚʨʝʤʷ ʩʤʝʥʳ, ʩ. 

 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʚʩʭʦʜʦʚ 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʜʠʥʘʤʠʢʦʡ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʧʦ ʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʝ [11] ʩ ʤʦʤʝʥʪʘ ʠʭ ʧʦʷʚʣʝʥʠʷ ʥʘ ʚʳʜʝʣʝʥʥʳʭ 

ʜʝʣʷʥʢʘʭ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ. ɺ ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʚʩʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʜʩʯʝʪ ʚʩʭʦʜʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ ʞʫʨʥʘʣʝ 

ʥʘʙʣʶʜʝʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʦʠʣʩ ̫ʛʨʘʬʠʢ ʜʠʥʘʤʠʢʠ 
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ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʧʨʦʮʝʥʪʘʭ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʣʘʩʴ ʧʫ-

ʪʸʤ ʦʪʥʦʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʩʭʦʜʦʚ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʩrʝʷʥʥʳʭ 

ʨʘʩʪʝʥʠʡ. 

ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

                                   1 100% ,ʚ

n
ʇ

n
                                     (4) 

ʛʜʝ n1 ï ʢʦʣʠʯʝʩʪʚʦ ʚʟʦʰʝʜʰʠʭ ʨʘʩʪʝʥʠʡ, ʰʪ/ʤ
2
; n ï ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʠ-

ʯʝʩʢʠ ʚʳʩʝʷʥʥʳʭ ʟʝʨʝʥ, ʰʪ/ʤ
2
. 

 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʪʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ 

ʈʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ ʦʧʨʝʜʝʣʷ-

ʣʘʩʴ ʧʦ ʚʩʭʦʜʘʤ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʠʭ ʧʦʷʚʣʝʥʠʷ ʠ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʚʜʦʣʴ ʨʷʜʢʘ ʠ ʟʘʤʝʨʘ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ 

ʥʠʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʨʘʩʪʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ 

ʧʦʣʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʢʦʪʦʨʦʛʦ ʩʪʨʦʠʣʠʩʴ, ʘ ʟʘʪʝʤ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠ-

ʤʦʩʪʠ. ʇʨʦʠʟʚʦʜʠʣʦʩʴ ʥʝ ʤʝʥʝʝ ʪʨʸʭ ʟʘʤʝʨʦʚ. 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʦʮʝʥʠʚʘʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʥʘ ʧʦʩʝʚʝ ʩʝʷʣʢʠ, ʦʙʦʨʫʜʦʚʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʩʦʰʥʠ-

ʢʘʤʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ, ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʩ 

ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. 

ʋʨʦʞʘʡʥʦʩʪʴ, ʧʦʣʫʯʝʥʥʫ  ʁʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦ-

ʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ, ʦʧʨʝʜʝʣʠʤ ʧʫʪʝʤ ʫʙʦʨʢʠ ʢʦʨ-

ʥʝʧʣʦʜʦʚ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʠ ʚʟʚʝʰʠʚʘʥʠʝʤ. ʋʙʦʨʢʫ ʧʨʦʠʟʚʦ-

ʜʠʤ ʩ ʪʝʭ ʞʝ ʫʯʘʩʪʢʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʝʤ ʜʠʥʘʤʠʢʫ ʚʩʭʦʜʦʚ. 

ʂʦʨʥʝʧʣʦʜʳ ʦʯʠʱʘʣʠʩʴ ʦʪ ʙʦʪʚʳ ʠ ʛʨʷʟʠ, ʘ ʟʘʪʝʤ ʚʟʚʝʰʠʚʘ-

ʣʠʩʴ ʥʘ ʚʝʩʘʭ ʙʫʥʢʝʨʥʦʛʦ ʪʠʧʘ. 

ʄʝʪʦʜʠʢʘ ʦʙʦʩʥʦʚʘʥʠʷ ʩʪʝʧʝʥʠ ʜʦʚʝʨʠʪʝʣʴʥʦʩʪʠ ʠʟʤʝʨʷʝ-

ʤʳʭ ʚʝʣʠʯʠʥ 

ʃʘʙʦʨʘʪʦʨʥʳʝ, ʘ ʪʝʤ ʙʦʣʝʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʦʯʚʘʤʠ, ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʧʦʛʨʝʰʥʦʩʪʠ. ʕʪʦ ʩʚʷ-

ʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠʟʫʯʘʝʤʦʡ 

ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʠʢʫ, ʧʦʟʚʦʣʷʶʱʫ  ʁʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʦʩʪʴ 

ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʠʭ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʉʦʛʣʘʩʥʦ [1, ʩ. 101] ʚʩʝ 

ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʩʣʫʯʘʡʥʳʝ.  
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ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʷʚʣʷʶʪʩʷ ʦʰʠʙʢʠ ʧʨʠʙʦʨʦʚ ʠ ʩʨʝʜʩʪʚ ʠʟ-

ʤʝʨʝʥʠʡ. ʕʪʠ ʦʰʠʙʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʫʩʪʨʘʥʠʪʴ ʧʫʪʝʤ ʪʘʨʠʨʦʚʢʠ 

ʠʣʠ ʧʦʚʝʨʢʠ. 

ʉʣʫʯʘʡʥʳʤʠ ʷʚʣʷʶʪʩʷ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʝʥʷʪʩɹʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ, ʠ ʠʭ ʫʯʸʪ ʣʠʙʦ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʝʥ, ʣʠʙʦ ʥʝʚʦʟ-

ʤʦʞʝʥ. ʉʫʤʤʘʨʥʫʶ ʩʣʫʯʘʡʥʫʶ ʦʰʠʙʢʫ ʚʳʯʠʩʣʷʶʪ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ 

ʦʰʠʙʦʢ, ʠʟ ʢʦʪʦʨʦʡ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʬʫʥʢʮʠʠ F ʦʪ 

ʧʝʨʝʤʝʥʥʳʭ ʭ1, ʭ2é ʭn ʠʤʝʝʪ ʚʠʜ 

                     1 2

1

· ·( ,  )
· ,

·

n
n

i

i i

f x x x
F x

x
                               (5) 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʜʣʷ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʘʛʨʝʛʘʪʘ ʚʳʨʘʞʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

                       ·100%,ʦʧ

ʨ ʦʧ

tV L

V L t
                                       (6) 

ʛʜʝ L ï ʜʣʠʥʘ ʫʯʘʩʪʢʘ, ʤ; æL ï ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʧʨʠ ʨʘʟʙʠʚʢʝ ʫʯʘʩʪ-

ʢʘ, ʤ; tʦʧï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ, ʩ; æ tʦʧ ï ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚ 

ʠʟʤʝʨʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʧʳʪʘ, ʩ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʘ, ʟʘ ʯʘʩ ʯʠʩʪʦʡ 

ʨʘʙʦʪʳ 

                     ·100%,ʦʧ

ʨ ʦʧ

tW L B

W L B t
                    (7) 

ɼʣʷ ʯʘʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

                  ·100%,ʪʯ G G ʦʧ

ʪʯ G G ʦʧ

G m n t

G m n t
                 (8) 

ʇʦ ʘʥʘʣʦʛʠʯʥʦʡ ʤʝʪʦʜʠʢʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʧʦʛʨʝʥhʦʩʪʴ ʜʣʷ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺʳʚʦʜʳ 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʣʝ-

ʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʳʪ-

ʥʦʛʦ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʝʨʠʡʥʦʡ ʩʝʷʣʢʦʡ. 
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NIZHNY NOVGOROD REGION  
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Annotation. Article describes the program of field trials conducted in 

çPlemzavod Bolshemurashkinskyè Bolshemurashkinskiy district, Nizhny 

Novgorod region 

 

ʂʆʉʆʃɸʇʆɺ ɺʃɸɼʀʄʀʈ ɺʀʂʊʆʈʆɺʀʏ ï ʩʪ. ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʴ ʢʘʬʝʜʨʳ ʪʨʘʢʪʦʨʦʚ ʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʈʦʩʩʠʷ, ʂʥʷ-

ʛʠʥʠʥʦ, (Vladimir .kosolapov@mail.ru). 

 

KOSOLAPOV  VLADIMIR VIKTOROVICH ï senior teacher of the 

chair tractors and cars, Nizhny Novgorod State Engineering and 

Economic Institute, Russia, Knyaginino, (Vladimir.kosolapov@ 

mail.ru).  

 

ʉʂʆʈʆʍʆɼʆɺ ɸʅɸʊʆʃʀʁ ʅʀʂʆʃɸɽɺʀʏ ï ʧʨʦʬʝʩʩʦʨ ʢʘ-

ʬʝʜʨʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ, ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʠʥʞʝʥʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ. ʇ. 

ɻʦʨʷʯʢʠʥʘ (prima@msau.ru) 

 

SKOROKHODOV ANATOLY NIKOLAEVICH ״ Professor of the 

Chair of operation of machines and tractors, Moscow State Agro-

Engineering University named after V. P. Goryachkin, Russia, Mos-

cow, (pr ima@msau.ru) 

 

 

  

 

 

 

 

 

 

 

 

mailto:Vladimir.kosolapov@mail.ru


42 
 

ʋɼʂ 631.35 

 

ɸ. ɽ. ʂʈʋʇʀʅ
7
 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀɿʅʆʉʆʉʊʆʁʂʆʉʊʀ 

ʈɸɹʆʏʀʍ ʆʈɻɸʅʆɺ ʂʆʉʀʃʂʀ ʂʈʅ-2.1 

ʇʈʀ ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓʍ ʀʉʇʓʊɸʅʀʗʍ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, ʥʦʞ, ʨʘʙʦʯʠʡ ʦʨʛʘʥ, ʨʝ-

ʩʫʨʩ, ʫʙʦʨʦʯʥʘʷ ʤʘʰʠʥʘ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʨʝʩʫʨʩʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʨʝʞʫʱʠʭ 

ʘʧʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫʧʨʦʯʥʝʥʠʷ ʠʭ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ ʧʫʪʝʤ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ ʭʨʦʤʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʠ ʭʨʦʤʠʨʦʚʘʥʥʳʭ ʥʦʞʝʡ. ʇʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʥʦʩʘ 

ʥʦʞʝʡ ʦʪ ʥʘʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʛʠʩʪʦʛʨʘʤʤʘ ʩʫʤʤʘʨʥʦʛʦ ʠʟʥʦʩʘ ʰʠ-

ʨʠʥʳ ʥʦʞʝʡ ʚ ʟʘʤʝʨʷʝʤʳʭ ʪʦʯʢʘʭ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʘʚʥʝʥʠʝ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠ ʫʧʨʦʯʥʝʥʥʳʭ ʥʦʞʝʡ ʢʦʩʠʣʢʠ. 

ɿʘʜʘʯʠ: 

ï ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ; 

ï ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦʙ ʠʟʥʦʩʘʭ ʥʦʞʝʡ ʚ ʠʟʤʝʨʷʝʤʳʭ ʪʦʯʢʘʭ; 

ï ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʦʞʠ ʢʦʩʠʣʢʠ ʂʈʅ-2.1. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʙʦʨʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴ-

ʪʫʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʪʨʫʜʦʸʤʢʠʭ ʵʪʘʧʦʚ ʠʭ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ. ʅʘʜʝʞʥʦʩʪʴ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʩʦʙʣʶʜʝʥʠʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʦʢʦʚ, ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʙʦʨʦʯʥʳʭ 

ʨʘʙʦʪ. ʈʘʙʦʯʠʝ ʦʨʛʘʥʳ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʝʜʦʣ-

ʛʦʚʝʯʥʳʭ ʜʝʪʘʣʝʡ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʵʪʦʤʫ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ 

ʵʪʠʭ ʜʝʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʵʪʠʭ ʜʝʪʘʣʝʡ, ʠʭ ʯʨʝʟʤʝʨʥʳʡ ʠʟʥʦʩ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʫʙʦʨʢʠ (ʥʘʧʨʠʤʝʨ, ʥʝʧʨʦʢʦ-

ʩʳ) ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʩʪʦʝʚ ʪʝʭʥʠʢʠ ʚ ʨʝʤʦʥʪʝ. 

                                                           
É ʂʨʫʧʠʥ ɸ. ɽ., 2013 
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ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʨʝ-

ʞʫʱʠʭ ʘʧʧʘʨʘʪʦʚ (ʩʝʛʤʝʥʪʳ, ʧʨʦʪʠʚʦʨʝʞʫʱʠʝ ʧʣʘʩʪʠʥʳ, ʥʦʞʠ) ʠʩ-

ʧʦʣʴʟʫʶʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʫʛʣʝʨʦʜʠʩʪʫʶ ʩʪʘʣʴ (ʋ8, ʋ9, ʋ10) ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʦʯʥʝʥʠʷ ʧʫʪʝʤ ʟʘʢʘʣʢʠ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘ-

ʩʪʦʪʳ ʜʦ ʪʚʝʨʜʦʩʪʠ ʦʢʦʣʦ 55HRC. ʕʪʠ ʩʪʘʣʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʚʝʨ-

ʜʦʩʪʴʶ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʥʠʞʝʥʥʦʡ ʭʨʫʧʢʦʩʪʴʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʢʘ-

ʯʝʩʪʚʘ, ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʝʪʘʣʠ ʠʟ ʵʪʠʭ ʤʘʨʦʢ ʩʪʘʣʠ ʥʝ ʤʦʛʫʪ ʧʦʟ-

ʚʦʣʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɼʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʤʝʥʝ-

ʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʟʘʢʘʣʢʘ), ʜʝʪʘʣʠ ʠʟ ʫʢʘʟʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʝʜʦʣʛʦʚʝʯʥʳ ʠ ʙʳʩʪʨʦ ʜʦʩʪʠʛʘʶʪ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʂ ʧʨʠʤʝʨʫ, 

ʨʝʩʫʨʩ ʩʝʛʤʝʥʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʦʤ, ʥʝ ʚʝʣʠʢ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 5é24 ʛʘ ʥʘ ʥʦʞ (ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ 4é20 ʯ ʯʠʩʪʦʡ ʨʘʙʦʪʳ), ʘ ʧʦ ʥʦʨʤʘʪʠʚʘʤ ɻʆʉʊ ʧʦʣʥʳʡ ʨʝʩʫʨʩ 

ʩʝʛʤʝʥʪʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 3,5 ʛʘ/ʰʪ, ʘ ʨʝʩʫʨʩ ʥʦʞʝʚʳʭ ʧʦʣʦʩ ʥʝ 

ʙʦʣʝʝ ʜʚʫʭ ʩʝʟʦʥʦʚ [2, ʩ. 115]. 

ʕʪʦ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʧʝʨʘʪʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʫʙʦ-

ʨʦʯʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʚʷʟʠ ʩ ʝʸ ʧʨʦʩʪʦʷʤʠ ʚ ʨʝʤʦʥʪʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ, 

ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʫʙʦʨʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʚʣʝ-

ʯʝʪ ʧʦʚʳʰʝʥʥʳʡ ʨʘʩʭʦʜ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʷʚʣʝʥʠʝ 

ʦʛʨʦʤʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʝ. 

ʇʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʟʘ 

ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ʀʭ ʧʨʠʤʝʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ï ʩʣʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʟʤʝʥʝʥʠʠ ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʫʩʣʦʞʥʝʥʠʝ ʠ ʫʪʷʞʝʣʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʚʦʜʥʳʝ 

ʵʣʝʤʝʥʪʳ ʠ ʪ. ʧ. 

ɺʩʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʨʝʞʫʱʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ ʠʣʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ, ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʘʪʝʨʠ-

ʘʣʘ ʨʝʞʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩ ʥʘʥʝʩʝʥʠʝʤ ʧʦʢʨʳʪʠʡ ʥʘ ʠʟʥʘʰʠʚʘʝʤʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ). 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʨʝʩʫʨʩʘ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦ-

ʩʪʘʪʢʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʩʣʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʦʪʨʝʙʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʝʡ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʝʛʦ ʫʩʣʦʞʥʝʥʠ,̫ ʘ ʪʘʢʞʝ ʫʪʷʞʝʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʞʫʱʝʛʦ 

ʘʧʧʘʨʘʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʚʦʜʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʩʪʘʣʷʤ ʫʢʘʟʘʥʥʳʭ ʤʘʨʦʢ ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ. 
ʇʦʚʳʰʝʥʠʝ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʤʘʪʝ-

ʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʘʚʜʘʥʦ ʣʠʰʴ 



44 
 

ʜʣ̫ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥ (ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʣʝʡ, ʪʠʧ 

ʧʦʯʚ, ʚʠʜ ʫʙʠʨʘʝʤʦʡ ʢʫʣʴʪʫʨʳ). ʇʦʜʙʠʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ ʥʠʭ ʜʘʥʥʳʝ ʜʝʪʘʣʠ, ʫʯʠʪʳʚʘʷ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʨʝʟʘ-

ʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ï ʟʘʜʘʯʘ ʩʣʦʞʥʦʚʳʧʦʣʥʠʤʘʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʥʝʦʜʠʥʘʢʦʚʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʙʲ-

ʝʤʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ (ʄʦʩʢʦʚʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʩʪʘʣʠ ʦʩʫʱʝʩʪʚʣʷ-

ʣʘʩʴ ʟʘʤʝʥʘ ʩʪʘʣʠ ʋ12 ʥʘ ʩʪʘʣʴ ʍ05 ʠ ʩʪʘʣʴ 13ʍ) ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝ-

ʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʨʝʞʫʱʠʭ ʧʘʨ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʫʣʫʯʰʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʫʣʫʯʰʝ-

ʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʩʨʦʢʘ ʩʣʫʞʙʳ, ʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʥʝ ʚʩʝʛʜʘ ʧʨʠʤʝʥʠʤʳ, ʝʩʪʴ 

ʩʤʳʩʣ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʧʨʦʯʥʝʥʠʷ ʨʝʞʫʱʠʭ 

ʵʣʝʤʝʥʪʦʚ [2, ʩ. 139]. 
ʇʨʦʜʣʝʥʠʝ ʨʝʩʫʨʩʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʘʢʞʝ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦ-

ʩʪʘʪʢʦʚ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʡ ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʟʘʪʦʯʢʠ) ʣʝʟʚʠʡ, ʜʦʨʦʛʦʚʠʟʥʘ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʥʠʞʝʥʠʝ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʨ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚʦʧʨʦʩ ʦ ʧʨʦʜʣʝʥʠʠ ʨʝʩʫʨʩʘ ʨʝʞʫʱʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʦʞʝʡ ʢʦʩʠʣʦʢ) ʦʩʪʘʝʪʩʷ ʦʪ-

ʢʨʳʪʳʤ. ɺ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʚʳʰʘʪʴ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʫʪʝʤ ʛʘʣʴ-

ʚʘʥʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ ʭʨʦʤʘ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ: 

ï ʥʝ ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʞʫʱʝʛʦ 

ʘʧʧʘʨʘʪʘ; 

ï ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʝʚʘʪʴ ʨʝʩʫʨʩ ʢʘʢ ʥʦʚʳʭ, ʪʘʢ ʠ ʙʳʚʰʠʭ ʚ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʜʝʪʘʣʝʡ; 

ï ʠʩʢʣʶʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʝ-

ʪʘʣʝʡ (ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ); 

ï ʠʩʢʣʶʯʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʫʧʨʦʯ-

ʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

ï ʧʦʩʪʦʷʥʩʪʚʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ ʚʩʝʡ ʪʦʣʱʠʥʝ 

ʩʣʦʷ; 

ï ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʫʧʨʦʯʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʘʣʝʡ; 

ï ʧʨʠʤʝʥʠʤ ʜʣʷ ʜʝʪʘʣʝʡ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʬʦʨʤʳ ʠ 

ʨʘʟʤʝʨʦʚ (ʥʦʞʠ, ʩʝʛʤʝʥʪʳ, ʧʨʦʪʠʚʦʨʝʞʫʱʠʝ ʧʣʘʩʪʠʥʳ ʚʩʝʭ ʪʠʧʦʚ); 
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ï ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʨʠʙʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘʥʦʩʠʤʦʛʦ ʧʦʢʨʳʪʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʭʨʦʤʠʨʦʚʘʥʠʷ [1, ʩ. 4]. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ 

ʫʧʨʦʯʥʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠ ʭʨʦʤʠʨʦʚʘʥʥʳʭ ʥʦʞʝʡ ʢʦʩʠʣʢʠ ʂʈʅ-2.1 ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʩ-

ʧʳʪʘʥʠʷʭ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ: 

 ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ï 16 ʰʪ; 

 ʪʦʣʱʠʥʘ ʠʟʥʦʩʦʩʪʦʡʢʦʛʦ ʧʦʢʨʳʪʠʷ ï 20 ʤʢʤ. 

ʅʘ ʢʦʩʠʣʢʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʠ 

ʫʧʨʦʯʥʝʥʥʳʝ ʥʦʞʠ (ʧʦ 4 ʰʪ.) ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʤʝʨʝʥʥʦʡ ʰʠʨʠʥʦʡ. 

ʐʠʨʠʥʘ ʟʘʤʝʨʷʣʘʩʴ ʚ ʪʨʝʭ ʪʦʯʢʘʭ ʧʦ ʜʣʠʥʝ ʥʦʞʘ: 10, 40 ʠ      

70 ʤʤ ʦʪ ʢʨʘʷ (ʨʠʩ. 1). ʂʦʩʠʣʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʘ ʫʙʦʨʢʝ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ (ʣʶʮʝʨʥʘ) ʚ ʆɸʆ ɸʇ çʉʦʣʦʚʴʝʚʩʢʦʝè ʂʥʷʛʠʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʅʠ-

ʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʩʣʝʜʫʶʱʠʝ ʟʘʤʝʨʳ ʰʠʨʠʥʳ ʥʦʞʝʡ ʧʨʦʠʟʚʦ-

ʜʠʣʠʩʴ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʛʘ ʫʙʠʨʘʝʤʦʡ ʧʣʦʱʘʜʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ 

(ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ) ʧʦ ʦʢʦʥʯʘʥʠʠ ʠʩʧʳʪʘʥʠʡ ʩʚʦʜʠʣʠʩʴ ʚ ʪʘʙʣʠʮʳ 

ʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟʥʦʩʦʚ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʘʨʘʤʝʪʨʳ ʟʘʤʝʨʦʚ ʰʠʨʠʥʳ ʥʦʞʘ 
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ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʰʠʨʠʥʳ 

ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʭʨʦʤʠʨʦʚʘʥʥʳʭ ʥʦʞʝʡ ʧʨʠ ʫʙʦʨʢʝ 50 ʛʘ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ.  

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʥʦʩʘ ʥʦʞʝʡ ʧʦ ʰʠʨʠʥʝ 

 

ʅʘʨʘʙʦʪʢʘ, ʛʘ 
ʀʟʥʦʩ ʥʦʞʘ, ʤʤ ʈʘʟʥʦʩʪʴ 

ʉʪʘʥʜʘʨʪʥʦʛʦ ʍʨʦʤʠʨʦʚʘʥʥʦʛʦ ʤʤ % 

10 0,82/0,82 0,62/0,82 0,2 24,4 

20 1,29/0,47 1,01/0,39 0,28 21,7 

30 2,25/0,96 1,66/0,65 0,59 26,2 

40 2,58/0,33 1,88/0,22 0,7 27,1 

50 3,07/0,49 2,03/0,15 1,04 33,9 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ʫʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʠʟʥʦʩʘ ʰʠʨʠʥʳ 

ʥʦʞʝʡ ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʟʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʥʘʨʘ-

ʙʦʪʢʫ 10 ʛʘ. ʈʘʟʥʦʩʪʴ (ʤʤ ʠ %) ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʥʘʨʘʩʪʘʶʱʝʤʫ ʠʪʦʛʫ 

ʠʟʥʦʩʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʥʦʩʘ ʥʦʞʝʡ ʦʪ ʥʘʨʘʙʦʪʢʠ 
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ɺ ʪʘʙʣʠʮʝ 2 ʩʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʩʫʤʤʘʨʥʳʝ ʠʟʥʦʩʳ ʟʘ ʪʫ ʞʝ 

ʥʘʨʘʙʦʪʢʫ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʥʦʞʝʡ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʦ-

ʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʥʦʩʘ ʥʦʞʝʡ ʦʪ ʥʘʨʘʙʦʪʢʠ (ʨʠʩ. 2), ʘ 

ʪʘʢʞʝ ʦʙʱʠʡ ʩʨʝʜʥʠʡ ʠʟʥʦʩ ʥʦʞʝʡ ʧʦ ʟʘʤʝʨʷʝʤʳʤ ʪʦʯʢʘʤ (ʨʠʩ. 3). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʬʠʟʠʢʠ ʠ ʜʠʥʘʤʠʢʠ ʦʢʨʫʞʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʡ ʦʪ ʮʝʥʪʨʘ ʚʨʘʱʝʥʠʷ ʪʦʯʢʠ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʘʰʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʩʠʣʳ ʚʦʟ-

ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ). 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʠʡ ʩʫʤʤʘʨʥʳʡ ʠʟʥʦʩ ʥʦʞʝʡ ʚ ʟʘʤʝʨʷʝʤʳʭ ʪʦʯʢʘʭ 

 

ˉ ʪʦʯʢʠ 
ʉʨʝʜʥʠʡ ʠʟʥʦʩ ʥʦʞʝʡ, ʤʤ ʈʘʟʥʦʩʪʴ 

ʉʪʘʥʜʘʨʪʥʳʝ ʍʨʦʤʠʨʦʚʘʥʥʳʝ ʤʤ % 

ɸ 4,64 2,59 2,05 44,2 

ɹ 2,72 2,03 0,69 25,4 

ɺ 1,85 1,49 0,36 19,5 

ʉʨʝʜʥʠʡ  

ʧʦ ʪʦʯʢʘʤ 
3,07 2,03 1,04 33,9 

 

ʉʨʝʜʥʠʡ ʠʟʥʦʩ ʩʪʘʥʜʘʨʪʥʳʭ ʥʦʞʝʡ ʚ ʪʦʯʢʝ ɸ (ʥʘʠʙʦʣʝʝ ʫʜʘ-

ʣʝʥʥʘʷ ʦʪ ʮʝʥʪʨʘ ʚʨʘʱʝʥʠʷ) ʩʦʩʪʘʚʠʣ 4,64 ʤʤ (ʚ 2,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʪʦʯʢʝ ɺ), ʘ ʩʨʝʜʥʠʡ ʠʟʥʦʩ ʭʨʦʤʠʨʦʚʘʥʥʳʭ ʥʦʞʝʡ ʩʦʩʪʘʚʠʣ 2,59 ʤʤ ʠ 

1,49 ʤʤ ʚ ʪʦʯʢʘʭ ɸ ʠ ɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɻʠʩʪʦʛʨʘʤʤʘ ʩʫʤʤʘʨʥʦʛʦ ʠʟʥʦʩʘ ʰʠʨʠʥʳ ʥʦʞʝʡ 

ʚ ʟʘʤʝʨʷʝʤʳʭ ʪʦʯʢʘʭ 
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ɺ ʩʨʝʜʥʝʤ ʠʟʥʦʩ ʭʨʦʤʠʨʦʚʘʥʥʳʭ ʥʦʞʝʡ ʩʦʩʪʘʚʠʣ 2,03 ʤʤ, ʯʪʦ 

ʚ 1,5 ʨʘʟʘ ʥʠʞʝ ʠʟʥʦʩʘ ʩʪʘʥʜʘʨʪʥʳʭ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʦʞʝʡ ʧʫʪʝʤ ʭʨʦʤʠ-

ʨʦʚʘʥʠʷ ʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 
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RESULTS OF RESEARCHES OF WEAR RESISTANCE OF THE 

STANDARD AND STRENGTHENED  WORKING BODIES OF THE 

KRN-2.1 MOWER AT OPERATIONAL TESTS  

 

Keywords: a harvester, a knife, a resource,the working body, wear 

resistance. 

 

Annotation. The main shortcomings of existing ways of increase in 

a resource of working bodies of cutting devices are listed in article, and also 

advantages of hardening of their surfaces are specified by a way of electro-

lytic sedimentation of chrome. Results of comparative tests of wear re-

sistance of the standard and chromeplated knifes are presented. The sched-

ule of dependence of wear of knifes from an operating time, and also the 

histogram of total wear of width of knifes in measured points is constructed. 
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ʋɼʂ 131.3 

 

ɺ. ɺ. ʂʋʇɸɽɺ
8
 

 

ʅɸʇʃɸɺʂɸ ʂɸʂ ʆɼʀʅ ʀɿ ʄɽʊʆɼʆɺ  

ɺʆʉʉʊɸʅʆɺʀʊɽʃʔʅʓʍ ʈɸɹʆʊ ʇʈʀ ʈɽʄʆʅʊɽ ʊɽʍʅʀʂʀ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʧʣʘʚʢʘ, ʥʘʧʣʘʚʦʯʥʘʷ ʛʦʣʦʚʢʘ,  ʨʫʯʥʘʷ ʜʫʛʦ-

ʚʘʷ ʥʘʧʣʘʚʢʘ, ʩʚʘʨʦʯʥʳʡ ʘʚʪʦʤʘʪ, ʩʚʘʨʦʯʥʳʡ ʧʦʣʫʘʚʪʦʤʘʪ. 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʥʘʧʣʘʚʢʠ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʦʚ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʠ ʨʝʤʦʥʪʝ. ʇʨʠʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʫʯʥʦʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʧʣʘʚʢʠ. ʂʨʘʪʢʦ ʦʧʠʩʘʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʧʣʘʚʦʯʥʦʛʦ ʩʪʘʥʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʢʘʬʝʜʨʝ 

çʊʝʭʥʠʯʝʩʢʠʡ ʩʝʨʚʠʩè. 

 

ɼʝʪʘʣʠ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʚʳʭʦʜʷʪ ʠʟ  ʩʪʨʦʷ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ, ʠʩʪʠʨʘʥʠʷ ʠ ʪ. ʜ. ʉʦ-

ʚʨʝʤʝʥʥʘʷ ʪʝʭʥʠʢʘ ʨʘʩʧʦʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ ʠ ʫʧʨʦʯʥʝʥʠʷ ʜʝʪʘʣʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʨʦʢʘ ʠʭ ʩʣʫʞʙʳ [2, ʩ. 

350]. 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʥʘʧʣʘʚ-

ʢʘ. ʅʘʧʣʘʚʢʘ ï ʵʪʦ ʥʘʥʝʩʝʥʠʝ ʩʣʦʷ ʤʝʪʘʣʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʛʦʪʦʚ-

ʢʠ ʠʣʠ ʠʟʜʝʣʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʘʨʢʠ ʧʣʘʚʣʝʥʠʝʤ. ʈʘʟʣʠʯʘʶʪ ʩʚʘʨʢʫ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ ʠ ʠʟʛʦʪʦʚʠʪʝʣʴʥʫʶ.  

ʇʨʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪʘʭ ʣʶʙʳʭ ʚʠʜʦʚ ʪʝʭʥʠʢʠ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʥʘʧʣʘʚʢʘ. ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ 

ʥʘʧʣʘʚʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʠʟ-

ʥʦʰʝʥʥʳʭ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʜʝʪʘʣʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʧʣʘʚʣʝʥʥʳʡ 

ʤʝʪʘʣʣ ʙʣʠʟʦʢ ʧʦ ʩʦʩʪʘʚʫ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʩʥʦʚʥʦʤʫ 

ʤʝʪʘʣʣʫ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʥʘʧʣʘʚʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʨʝʤʦʥʪʥʳʭ ʨʘ-

ʙʦʪʘʭ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ ʨʘʟʣʠʯʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʠ ʢʦʣʝʥʯʘʪʳʭ ʚʘʣʦʚ, ʢʣʘ-

ʧʘʥʦʚ, ʰʢʠʚʦʚ, ʤʘʭʦʚʠʢʦʚ, ʩʪʫʧʠʮ ʢʦʣʝʩ ʠ ʪ. ʜ. ʅʘʧʣʘʚʢʫ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʯʪʠ ʚʩʝʤʠ ʠʟʚʝʩʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩʚʘʨʢʠ ʧʣʘʚʣʝʥʠ-

ʝʤ. ɺʘʞʥʝʡʰʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʥʘʧʣʘʚʢʝ, ʟʘʢʣʶʯʘʶʪ-

ʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

                                                           
É ʂʫʧʘʝʚ ɺ. ɺ., 2013 



50 
 

 ʤʠʥʠʤʘʣʴʥʦʝ ʧʨʦʧʣʘʚʣʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ; 

 ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨ-

ʤʘʮʠʠ ʤʝʪʘʣʣʘ ʚ ʟʦʥʝ ʥʘʧʣʘʚʢʠ; 

 ʩʥʠʞʝʥʠʝ ʜʦ ʧʨʠʝʤʣʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʧʫʩʢʦʚ ʥʘ ʧʦʩʣʝ-

ʜʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʜʝʪʘʣʝʡ. 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʥʘʧʣʘʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝ-

ʥʠʷ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʩʣʦʷ ʪʨʝʙʫʝʤʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʦʤ ʠ ʜʦʧʫʩʪʠʤʦʡ ʚʝʣʠʯʠʥʦʡ ʠʟʥʦʩʘ. ʅʘ ʚʳʙʦʨ ʩʧʦʩʦʙʘ 

ʥʘʧʣʘʚʢʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʨʘʟʤʝʨʳ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʜʝʪʘʣʝʡ, ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʜʦʣʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʥʘʧʣʘʚʣʝʥʥʦʤ ʩʣʦʝ. ʆʩʥʦʚ-

ʥʳʝ ʚʠʜʳ ʥʘʧʣʘʚʦʢ: ʘʨʛʦʥʥʦ-ʜʫʛʦʚʘʷ ʥʝʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ, ʧʣʘ-

ʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʚ ʟʘʱʠʪʥʦʤ ʛʘʟʝ, ʨʫʯʥʘʷ ʜʫʛʦʚʘʷ ʧʦʢʨʳʪʳʤʠ 

ʵʣʝʢʪʨʦʜʘʤʠ, ʜʫʛʦʚʘʷ ʩʘʤʦʟʘʱʠʪʥʦʡ ʧʨʦʚʦʣʦʢʦʡ, ʧʣʘʟʤʝʥʥʘʷ ʧʦʨʦʰ-

ʢʦʤ. 

ʈʫʯʥʘʷ ʜʫʛʦʚʘʷ ʥʘʧʣʘʚʢʘ ʰʪʫʯʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ, ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʥʘʧʣʘʚʢʠ ʜʝʪʘʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʩʣʦʞʥʳʭ ʬʦʨʤ, ʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʣʦʞʝʥʠʷʭ. ɼʣʷ ʥʘʧʣʘʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʦʜʳ ʜʠʘ-

ʤʝʪʨʦʤ 36 ʤʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʨʦʧʣʘʚʣʝʥʠʷ ʦʩʥʦʚ-

ʥʦʛʦ ʤʝʪʘʣʣʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʫʛʠ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 11ï12 ɸ/ʤʤ.  

ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʥʘʧʣʘʚʢʠ ʷʚʣʷʪʁʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʥʘʧʣʘʚʦʯʥʳʭ 

ʨʘʙʦʪ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ 

ʥʘʧʣʘʚʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʳʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʚʘʨʦʯʥʦʛʦ ʧʦʩʪʘ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʥʘʧʣʘʚʢʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʪʷʞʝʣʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠʟ-ʟʘ 

ʧʦʚʳʰʝʥʥʦʡ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʟʦʥʳ ʥʘʧʣʘʚʢʠ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʴ ʧʦʣʫ-

ʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘʯʝʩʪʚʘ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʩʣʦʷ ʠ ʙʦʣʴʰʦʝ ʧʨʦʧʣʘʚ-

ʣʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ. 

ɼʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʥʘʧʣʘʚʢʠ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʝ 

ʥʘʧʣʘʚʦʯʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʪʘʢ ʠ ʦʙʳʯʥʳʝ ʩʚʘʨʦʯʥʳʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʜʣʷ ʩʚʘʨʢʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ. ɺʳʙʦʨ ʵʣʝʢʪʨʦʜʘ ʜʣʷ ʥʘʧʣʘʚʢʠ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʩʦʩʪʘʚʦʤ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠʟʥʦʰʝʥʥʳʭ ʜʝʪʘʣʝʡ ʧʦʤʠʤʦ 

ʵʣʝʢʪʨʦʜʦʚ ʠ ʧʨʠʩʘʜʦʯʥʳʭ ʧʨʫʪʢʦʚ ʧʨʠʤʝʥʷʶʪ ʥʘʧʣʘʚʦʯʥʳʝ ʧʨʦʚʦʣʦ-

ʢʠ. ɼʣʷ ʠʟʥʦʩʦʩʪʦʡʢʦʡ ʥʘʧʣʘʚʢʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʧʦʨʦʰ-

ʢʦʚʳʝ ʧʨʦʚʦʣʦʢʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʥʘʧʣʘʚʢʠ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʫʩʣʦʚʠʷʭ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʘʰʠʚʘʥʠʷ ʩ ʫʤʝʨʝʥʥʳʤʠ ʫʜʘʨʥʳʤʠ ʥʘʛʨʫʟ-

ʢʘʤʠ. 
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ʇʨʠ ʥʘʧʣʘʚʢʝ ʥʝʧʣʘʚʷʱʠʤʠʩʷ ʵʣʝʢʪʨʦʜʘʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠ-

ʪʳʝ ʧʨʠʩʘʜʦʯʥʳʝ ʧʨʫʪʢʠ. 

ɼʣʷ ʧʣʘʟʤʝʥʥʦʡ ʥʘʧʣʘʚʢʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʜʫʛʦʡ ʚʦʣʴʬʨʘ-

ʤʦʚʳʤ ʵʣʝʢʪʨʦʜʦʤ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʧʣʘʚʦʯʥʳʝ ʧʦʨʦʰʢʠ. ʇʦ-

ʨʦʰʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʞʝʣʝʟʘ, ʥʠʢʝʣʷ ʠ ʢʦʙʘʣʴʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʣʘʟʤʝʥʥʦʡ ʜʫʛʠ ʧʨʠ ʥʘʧʣʘʚʦʯʥʳʭ ʨʘ-

ʙʦʪʘʭ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʝʨʠʡʥʳʝ ʚʳʧʨʷʤʠʪʝʣʠ. ʇʨʠ ʵʣʝʢ-

ʪʨʦʜʫʛʦʚʦʡ ʥʘʧʣʘʚʢʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʠ ʩʚʘʨʦʯʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ. 

ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʨʝʩʪʘʚʨʘʮʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʘʢ 

ʚʥʫʪʨʝʥʥʠʭ, ʪʘʢ ʠ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ-

ʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʩʚʘʨʦʯʥʳʭ ʥʘʧʣʘʚʦʯʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʦ ʦʥʠ, ʚ 

ʦʩʥʦʚʥʦʤ, ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ ʧʦ ʩʧʦʩʦʙʫ ʥʘʧʣʘʚʢʠ ʠʣʠ ʧʨʠʤʝʥʷʝ-

ʤʦʤʫ ʨʘʩʭʦʜʥʦʤʫ ʤʘʪʝʨʠʘʣʫ. 

ʅʘʧʣʘʚʦʯʥʘʷ ʛʦʣʦʚʢʘ ʆʂʉ-6569ʄ-ɻʆʉʅʀʊʀ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʘ ʩʫʧʧʦʨʪ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʚʤʝʩʪʦ ʨʝʟʮʝʜʝʨʞʘʪʝʣʷ. ʋʤʝʥʴʰʝʥʠʝ ʩʢʦ-

ʨʦʩʪʠ ʧʦʜʘʯʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʜʫʢʪʦʨʦʤ ʪʠʧʘ ʈʏʅ-120. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʘʨʦʯʥʳʡ ʚʳʧʨʷʤʠʪʝʣʴ 

ɺɼʋ-506 ʋɿ. ʅʘ ʵʪʦʤ ʩʪʘʥʢʝ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʧʣʘʚʦʯʥʳʝ ʨʘʙʦʪʳ 

ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʜʝʪʘʣʷʭ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʳʭ 

ʛʘʟʦʚ, ʩ ʚʠʙʨʘʮʠʝʡ ʠ ʙʝʟ ʥʝʝ, ʧʦʜ ʩʣʦʝʤ ʬʣʶʩʘ, ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʙʫʥʢʝʨʘ, ʘ ʪʘʢʞʝ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʦʭʣʘʞʜʝ-

ʥʠʝ ʟʦʥʳ ʰʚʘ ʚʦʜʦʡ. ɹʫʥʢʝʨ ʧʦʜ ʬʣʶʩ ʠ ʧʦʜʘʯʘ ʚʦʜʳ ï ʦʪʜʝʣʴʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʥʝʟʘʚʠʩʠʤʳʝ ʦʪ ʨʘʙʦʪʳ ʛʦʣʦʚʢʠ. ʉʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʧʨʦʚʦʣʦʢʠ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʪʫʧʝʥʯʘʪʦ, ʟʘʤʝʥʦʡ ʰʝʩʪʝʨʝʥ ʨʝʜʫʢʪʦʨʘ. ɸʤʧʣʠʪʫʜʘ 

ʢʦʣʝʙʘʥʠʷ ʵʣʝʢʪʨʦʜʘ 02,4 ʤʤ, ʯʘʩʪʦʪʘ ʧʦʩʪʦʷʥʥʘ  75 ʨʘʟ ʚ ʩʝʢʫʥʜʫ  

[1, ʩ. 28].  

ʅʘ ʢʘʬʝʜʨʝ çʊʝʭʥʠʯʝʩʢʠʡ ʩʝʨʚʠʩè ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠ-

ʪʫʪʘ ʩʦʟʜʘʥ ʠ ʟʘʧʫʱʝʥ ʚ ʨʘʙʦʪʫ ʥʘʧʣʘʚʦʯʥʳʡ ʩʪʘʥʦʢ, ʩʦʟʜʘʥʥʳʡ ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʪʘʥʢʘ ʆʂʉ-6569ʄ-ɻʆʉʅʀʊʀ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʥʘʧʣʘʚʦʯʥʦʡ ʛʦʣʦʚʢʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʢʦʥʩʪʨʫʢ-

ʮʠʷ,  ʦʙʣʘʜʘʶʱʘʷ ʪʝʤʠ ʞʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʘʷ. ɺ ʥʘʰʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʣʘʚʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʜʘʯʠ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ ʙʝʟ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʛʦʣʦʚʢʠ. ʈʝʛʫʣʠʨʦʚʢʘ ʘʤʧʣʠʪʫʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ  

0 3 ʤʤ, ʘ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʷ ʛʦʨʝʣʢʠ 0120 ʨʘʟ ʚ ʩʝʢʫʥʜʫ. ɺʩʝ ʵʪʦ ʙʳʣʦ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘ ʙʘʟʝ ʩʚʘʨʦʯʥʦʛʦ ʧʦʣʫʘʚʪʦʤʘʪʘ ʇɼɻ-250-3 ʠ ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʛʦ ʧʨʠʚʦʜʘ ʛʦʨʝʣʢʠ. ʇʨʠʚʦʜ ʚʠʙʨʘʮʠʠ ʛʦʨʝʣʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʵʢʩʮʝʥʪʨʠʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʩ ʧʣʘʚʥʦʡ ʨʝʛʫʣʠʨʦʚʢʦʡ ʯʘʩʪʦʪʳ. ɸʤʧʣʠ-

ʪʫʜʘ ʚʠʙʨʘʮʠʠ ʪʘʢʞʝ ʨʝʛʫʣʠʨʫʝʪʩʷ. ʀʟʤʝʥʝʥʠʝ ʚʭʦʜʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ-
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ʚʦʜʘ ʩʪʘʥʢʘ ʦʩʫʱʝʩʪʚʣʝʥʦ ʯʝʨʝʟ ʢʦʨʦʙʢʫ ʧʝʨʝʤʝʥʳ ʧʝʨʝʜʘʯ ʘʚʪʦʤʦʙʠ-

ʣʷ ɻɸɿ-51. ʕʪʦʪ ʩʪʘʥʦʢ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʧʣʘʚʦʯʥʳʤ ʘʚʪʦʤʘʪʦʤ.  

ʅʘ ʜʘʥʥʦʤ ʩʪʘʥʢʝ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʘʧʣʘʚʦʯʥʳʝ ʩʚʘʨʦʯʥʳʝ 

ʨʘʙʦʪʳ ʚʥʫʪʨʝʥʥʠʭ ʠ ʥʘʨʫʞʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʠʘ-

ʤʝʪʨʦʤ ʦʪ 10 ʜʦ 150 ʤʤ. ʅʘʧʣʘʚʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʦʡ 

ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʚ ʨʝʞʠʤʘʭ ʩ ʚʠʙʨʘʮʠʝʡ ʠʣʠ ʙʝʟ ʥʝʝ ʠ ʚ ʟʘʱʠʪʥʦʤ ʛʘ-

ʟʝ. ʊʘʢʞʝ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʬʣʶʩʘ ʠ 

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʚ ʩʚʘʨʦʯʥʫʶ ʟʦʥʫ. ɺʩʝ ʵʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʘʧʣʘʚʦʯʥʳʭ 

ʨʘʙʦʪ.  

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʥʘ ʩʪʘʥʢʝ. ɺʢʣʶʯʘʝʪʩʷ ʩʚʘʨʦʯʥʳʡ ʧʦʣʫʘʚʪʦ-

ʤʘʪ ʇɼɻ-250-3 ʩʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʠ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʘʨʦʯʥʘʷ ʧʨʦʚʦʣʦʢʘ 

ʪʨʝʙʫʝʤʦʡ ʤʘʨʢʠ ʚ ʢʘʩʩʝʪʫ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʨʝʙʫʝʤʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʵʣʝʢʪʨʦʜʘ ʜʦ ʜʝʪʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʦʧʦʨʥʦʛʦ ʚʠʥʪʘ. 

ɺʳʙʠʨʘʝʪʩʷ ʪʨʝʙʫʝʤʳʡ ʩʚʘʨʦʯʥʳʡ ʪʦʢ ʠ ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʧʨʦʚʦʣʦʢʠ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚʢʣʶʯʘʝʪʩʷ 

ʚʠʙʨʘʮʠʷ ʛʦʨʝʣʢʠ, ʧʦʜʘʯʘ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ, ʬʣʶʩʘ ʠ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜ-

ʢʦʩʪʠ. ʕʣʝʢʪʨʦʜ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʪʘʨʪʦʚʫʶ ʧʦʟʠʮʠʶ. ɺʢʣʶʯʘʝʪʩʷ 

ʪʦʢʘʨʥʳʡ ʩʪʘʥʦʢ ʩ ʚʳʙʨʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦʜʘʯʠ ʠ ʜʚʠʞʝʥʠʷ ʩʫʧʧʦʨʪʘ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʢʣʶʯʝʥʠʝʤ ʥʘʧʣʘʚʢʠ ʢʥʦʧʢʦʡ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʨʫʯʢʝ 

ʩʚʘʨʦʯʥʦʡ ʛʦʣʦʚʢʠ. ʅʘʧʣʘʚʦʯʥʘʷ ʟʦʥʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚʠʟʫʘʣʴʥʦ. ʈʝ-

ʞʠʤ ʥʘʧʣʘʚʢʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʠʣʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʦʪʧʫʩʢʘʥʠʝʤ ʢʥʦʧʢʠ çʇʋʉʂè. 

ɽʩʣʠ ʥʘʧʣʘʚʦʯʥʘʷ ʛʦʣʦʚʢʘ ʆʂʉ-6569ʄ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʙʘ-

ʟʫ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʥʘ ʤʝʩʪʦ ʨʝʟʮʝʜʝʨʞʘʪʝʣʷ, ʪʦ ʥʘʰʘ ʛʦʣʦʚʢʘ ʨʘʩʧʦ-

ʣʦʞʝʥʘ ʚʤʝʩʪʝ ʩ ʥʠʤ, ʥʘ ʦʜʥʦʤ ʩʫʧʧʦʨʪʝ, ʠʤʝʝʪ ʪʝ ʞʝ ʧʝʨʝʜʚʠʞʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ. ʉʦʭʨʘʥʠʚ ʩʫʧʧʦʨʪ ʩ ʨʝʟʮʝʜʝʨʞʘʪʝʣʝʤ, ʙʘʟʦʚʫʶ ʩʢʦʨʦʩʪʴ 

ʧʨʠʚʦʜʘ ʩʪʘʥʢʘ, ʫ ʥʘʩ ʦʩʪʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʢʘʨʥʳʡ 

ʩʪʘʥʦʢ ʧʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʪ. ʝ. ʟʘ ʦʜʥʫ ʫʩʪʘʥʦʚʢʫ ʜʝʪʘʣʠ ʚ ʧʘʪʨʦʥ 

ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʧʣʘʚʢʫ ʠ ʪʦʢʘʨʥʫʶ ʦʙʨʘʙʦʪʢʫ. ɺ ʨʝʟʮʝʜʝʨʞʘʪʝʣʴ ʤʦʞʥʦ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʙʜʠʨʦʯʥʫʶ ʧʦʜʩʠʩʪʝʤʫ ʩ ʥʘʞʜʘʯʥʳʤ 

ʢʨʫʛʦʤ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʧʨʦʪʠʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʝʟʮʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ. ʇʨʠʤʝʥʝ-

ʥʠʝ ʵʪʦʛʦ ʩʪʘʥʢʘ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʜʝʪʘʣʴʶ ʠ ʧʦʚʳʰʘʝʪ ʪʦʯ-

ʥʦʩʪʴ ʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʪʘʢʞʝ ʪʦʢʘʨʥʳʡ ʩʪʘʥʦʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʪʨʝʙʫʝʤʫʶ ʨʘʙʦʯʫʶ ʟʦʥʫ ʤʘ-

ʩʪʝʨʩʢʦʡ. 
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ʋɼʂ 62-345 

 

ʄ. ʄ. ʄɸʉʃʆɺ
9É

 

 

ʇʈʀʄɽʅɽʅʀɽ ʇʅɽɺʄʆɻʀɼʈɸɺʃʀʏɽʉʂʆɻʆ ʇʈʀɺʆɼɸ  

ɼʃʗ ʈɽʄʆʅʊʅʓʍ ʈɸɹʆʊ 

 ʅɸ ʇʈʀʄɽʈɽ ʋʅʀɺɽʈʉɸʃʔʅʆɻʆ ʉʒɽʄʅʀʂɸ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʠʚʦʜ, ʧʨʠʩʧʦʩʦʙʣʝ-

ʥʠʷ, ʨʘʩʯʝʪʳ, ʨʝʩʫʨʩ, ʩʲʝʤʥʠʢ. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʠʜʦʚ ʧʨʠʚʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʠ ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʈʘʟʨʘʙʦʪʘʥ ʩʲʝʤʥʠʢ ʥʘ 

ʦʩʥʦʚʝ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʚ ʤʘʩʪʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ, ʠʤʝʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʧʨʠʚʦʜ. ʇʦ ʥʝʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝ ʧʦʣʫʯʠʣʦ ʪʘʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʢ 

ʟʘ ʨʫʙʝʞʦʤ. 

ʇʥʝʚʤʦʠʥʩʪʨʫʤʝʥʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦ-

ʪʦʨʳʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ, ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫ-

ʱʝʩʪʚ: 

1) ʙʦʣʴʰʠʡ ʨʝʩʫʨʩ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ; 

2) ʙʦʣʝʝ ʙʝʟʦʧʘʩʝʥ; 

3) ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʥʝʚʤʦʧʨʠʚʦʜʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʙʦʣʴʰʦʛʦ ʫʩʠʣʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. ɼʣʷ ʫʤʝʥʴ-

ʰʝʥʠʷ ʛʘʙʘʨʠʪʦʚ ʧʨʠʚʦʜʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ. 

ʇʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʠʚʦʜʳ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚ-

ʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʮʝʭʦʚʳʭ ʤʘʛʠʩʪʨʘʣʝʡ 

(0,4ï0,6 ʄʇʘ). ʇʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʠʚʦʜʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʤʠ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. 

                                                           
É ʄʘʩʣʦʚ ʄ. ʄ., 2013 
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1. ʉʦʟʜʘʶʪ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʤʘʩʣʘ ʙʝʟ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʧʣʘ ʚ 

ʛʠʜʨʦʩʠʩʪʝʤʝ. ʉʞʘʪʳʡ ʚʦʟʜʫʭ ʨʘʩʭʦʜʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ 

ʧʦʨʰʥʝʡ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʛʠʜʨʦʩʠʩʪʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʥʝʚʤʦʩʠʩʪʝʤʝ 

ʫʩʠʣʝʥʠʷ ʜʘʚʣʝʥʠʷ. ʕʪʦ ʩʦʢʨʘʱʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʘʩ-

ʧʨʝʜʝʣʠʪʝʣʝʡ ʠ ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ. 

3. ɹʦʣʝʝ ʢʦʤʧʘʢʪʥʳ ʠ ʧʨʦʩʪʳ, ʯʝʤ ʠʜʝʥʪʠʯʥʳʝ ʠʤ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʝ ʧʨʠʚʦʜʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʠʭ ʚ ʣʶʙʦʡ ʯʘʩʪʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʠʣʠ ʦʢʦʣʦ ʥʝʛʦ. 

4. ʆʪʩʫʪʩʪʚʠʝ ʚʨʘʱʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ʚ ʧʨʠʚʦʜʝ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ 

ʨʝʩʫʨʩ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʧʨʠʚʦʜʘ ʧʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʘʥʘʣʦʛʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʲʝʤʥʠʢʘ, ʚʳʧʦʣ-

ʥʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʘ ʙʳʣ ʧʨʠʥʷʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʤ ʩʲʝʤʥʠʢ ʩ ʢʦʤʧʣʝʢʪʦʤ ʩʤʝʥʥʳʭ ʟʘʭʚʘʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʪʨʫʜ-

ʥʠʢʘʤʠ ʉʠʙʠʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ɻʆʉʅʀʊʀ (ʨʠʩ. 1) [1, ʩ. 128]. 

 
ʈʠʩʫʥʦʢ 1  ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʩʲʝʤʥʠʢ  

ʩ ʢʦʤʧʣʝʢʪʦʤ ʩʤʝʥʥʳʭ ʟʘʭʚʘʪʦʚ  

 

ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 1, ʥʘ ʟʘʜʥʝʡ ʢʨʳʰʢʝ ʢʦʪʦʨʦʛʦ 

ʫʩʪʘʥʦʚʣʝʥ ʟʦʣʦʪʥʠʢ 2, ʫʧʨʘʚʣʷʝʤʳʡ ʨʳʯʘʛʦʤ 4, ʠ ʢʦʤʧʣʝʢʪʘ ʩʤʝʥʥʳʭ 

ʟʘʭʚʘʪʦʚ. ʍʦʜ ʰʪʦʢʘ 120 ʤʤ. 

ʄʦʙʠʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʛʨʘʥʠʯʝʥʘ ʧʦʜʚʦʜʦʤ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʭ ʰʣʘʥʛʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝ-

ʰʝʥʠʝ ʦʙʝʩʧʝʯʠʪʴ ʜʘʚʣʝʥʠʝ ʦʪ ʧʥʝʚʤʦʩʠʩʪʝʤʳ ʤʘʩʪʝʨʩʢʦʡ. ʊʘʢ ʞʝ ʵʪʦ 

ʦʙʣʝʛʯʠʪ ʧʦʜʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʪʝʨʩʢʦʡ, ʪʘʢ ʠ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 
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ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʩʠʣʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ 

ʫʩʠʣʠʝ ʩʞʘʪʦʡ ʞʠʜʢʦʩʪʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʥʝʚʤʦ-

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʣʝʜʫʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2 ï ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʩʲʝʤʥʠʢ (ʋʇɻʉ) 

1 ï ʙʳʩʪʨʦʨʘʟʲʝʤʥʳʡ ʰʪʫʮʝʨ; 2 ï ʮʠʣʠʥʜʨ; 3 ï ʧʥʝʚʤʦʧʦʨʰʝʥʴ;           

4 ï ʧʣʫʥʞʝʨ; 5 ï ʟʘʜʥʷʷ ʢʨʳʰʢʘ; 6 ï ʰʘʡʙʘ; 7 ï ʧʨʫʞʠʥʘ ʛʠʜʨʦʢʦʤʧʝʥ-

ʩʘʪʦʨʘ; 8 ï ʰʣʘʥʛ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 9 ï ʨʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝ-

ʣʠʪʝʣʷ; 10 ï ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ;11 ï ʚʳʧʫʩʢʥʦʡ ʢʣʘʧʘʥ; 12 ï ʚʦʟʚʨʘʪʥʘʷ 

ʧʨʫʞʠʥʘ; 13 ï ʧʦʨʰʝʥʴ ʨʘʙʦʯʝʛʦ ʛʠʜʨʦʮʠʣʠʥʜʨʘ; 14 ï ʧʦʣʦʩʪʴ ʩ ʤʘʩ-

ʣʦʤ; 15 ï ʦʢʥʦ ʙʳʩʪʨʦʛʦ ʧʦʜʚʦʜʘ; 16 ï ʢʘʥʘʣ ʙʳʩʪʨʦʛʦ ʧʦʜʚʦʜʘ 

 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʩʲʝʤʥʠʢ (ʋʇɻʉ) ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʦ, ʩʣʫʞʘʱʝʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʟʙʦʨʦʯʥʦ-

ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ. ʋʩʪʨʦʡʩʪʚʦ ʦʙʣʘʜʘʝʪ ʜʚʫʤʷ ʨʘʙʦʯʠʤʠ ʩʨʝʜʘʤʠ ï ʚʦʟ-

ʜʫʭ ʠ ʞʠʜʢʦʩʪʴ (ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʤʘʩʣʦ). ʇʦʤʠʤʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʪʨʝʭʣʘʧʯʘʪʦʛʦ ʢʨʝʧʣʝʥʠʷ ʩʲʝʤʥʠʢ ʦʙʣʘʜʘʝʪ ʥʘʙʦʨʦʤ ʠʟ ʚʪʫʣʦʢ ʠ ʰʘʡʙ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʧʨʝʩʩʦʚʢʫ ʜʝʪʘʣʝʡ ʠʟ ʨʝʟʠʥʳ ʠʣʠ ʤʝ-

ʪʘʣʣʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʨʘʟʙʦʨʦʯʥʦ-ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ. 

ʅʘʧʨʠʤʝʨ, ʚʳʧʨʝʩʩʦʚʢʘ ʩʘʡʣʝʥʙʣʦʢʦʚ ʠʣʠ ʚʳʧʨʝʩʩʦʚʢʘ ʰʝʩʪʝʨʝʥ. 

ʉʲʝʤʥʠʢ ʫʤʝʥʴʰʘʝʪ ʪʨʫʜʦʝʤʢʫʶ ʠ ʟʘʥʠʤʘʶʱʫʶ ʤʥʦʛʦ ʚʨʝʤʝ-

ʥʠ ʨʫʯʥʫʶ ʨʘʙʦʪʫ ʧʨʠ ʨʘʟʙʦʨʦʯʥʦ-ʩʙʦʨʦʯʥʳʭ ʦʧʝʨʘʮʠʷʭ ʠ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʲʝʤʥʠʢʘʤʠ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʩʲʝʤʥʠʢ ʦʙʣʘʜʘʝʪ ʦʙ-

ʰʠʨʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʤʦʞʝʪ ʥʘʡʪʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʣʶ-

ʙʦʡ ʨʝʤʦʥʪʥʦʡ ʤʘʩʪʝʨʩʢʦʡ ʠ ʩʪʘʥʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚ-

ʪʦʤʦʙʠʣʝʡ. 
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ʋʇɻʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʨʠ ʮʠʣʠʥʜʨʘ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘ-

ʨʘʪʘ, ʰʣʘʥʛʘ, ʪʨʝʭʣʘʧʯʘʪʦʛʦ ʢʨʝʧʣʝʥʠʷ, ʙʦʣʪʘ ʠ ʚʪʫʣʢʠ ʩ ʰʘʡʙʦʡ. ʇʝʨ-

ʚʳʡ ʮʠʣʠʥʜʨ ʷʚʣʷʝʪʩʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʠ ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭ ʧʦʨʰʥʶ, ʷʚʣʷʶʱʝʤʫʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʰʪʦʢʦʤ ʧʝʨʚʦʛʦ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘ. ʇʝʨʚʳʡ ʛʠʜʨʦʮʠʣʠʥʜʨ ʩʦʝʜʠʥʝʥ ʩʦ ʚʪʦʨʳʤ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʛʠʙʢʦʛʦ ʰʣʘʥʛʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʨʘ-

ʙʦʯʝʡ ʯʘʩʪʠ. 

ʀʩʭʦʜʥʦʡ ʵʥʝʨʛʠʝʡ ʚ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʠʚʦʜʘʭ ʷʚʣʷʝʪ-

ʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʠʟ ʢʦʤʧʨʝʩ-

ʩʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ. ɺʦʟʜʫʭ ʚ ʩʠʩʪʝʤʫ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʧʥʝʚʤʦʨʘʩʧʨʝʜʝ-

ʣʠʪʝʣʠ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷ-

ʤʠ ɺ. ɸ. ʄʘʨʫʪʦʚʘ [1, ʩ. 150]. 

ɺ ʋʇɻʉ ʧʨʠʤʝʥʝʥ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

(ʤʫʣʴʪʠʧʣʠʢʘʪʦʨ-ʫʩʠʣʠʪʝʣʴ ʜʘʚʣʝʥʠʷ), ʥʘʛʥʝʪʘʶʱʠʡ ʤʘʩʣʦ ʚ ʛʠʜʨʦʩʠ-

ʩʪʝʤʫ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʫʶ ʧʦʣʦʩʪʴ 

ʫʩʠʣʠʪʝʣʷ, ʠ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʥʘʩʦʩʳ, ʙʝʩʧʨʝʨʳʚʥʦ ʥʘʛʥʝʪʘʶ-

ʱʠʝ ʤʘʩʣʦ ʚ ʛʠʜʨʦʩʠʩʪʝʤʫ. ʇʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʧʨʷʤʦʛʦ (ʦʜʠʥʘʨʥʦʛʦ) ʜʝʡʩʪʚʠʷ, ʧʦʪʦʤʫ ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʧʥʝʚʤʘʪʠ-

ʯʝʩʢʦʛʦ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʦʚ. ʐʪʦʢ ʧʦʨʰʥʷ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ 

ʮʠʣʠʥʜʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʣʫʥʞʝʨʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʮʠʣʠʥ-

ʜʨʘ. ʋʧʨʘʚʣʝʥʠʝ ʫʩʠʣʠʪʝʣʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʨʘʩʧʨʝ-

ʜʝʣʠʪʝʣʴʥʳʤ ʢʨʘʥʦʤ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʳʩʪʨʦʛʦ ʧʦʜʚʦʜʘ ʰʪʦʢʘ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʪʚʝʨʩʪʠʝ ʚ ʧʣʫʥʞʝʨʝ. 

ʉʞʘʪʳʡ ʚʦʟʜʫʭ ʧʦʜʚʦʜʠʪʩʷ ʯʝʨʝʟ ʙʳʩʪʨʦʨʘʟʲʝʤʥʳʡ ʰʪʫʮʝʨ 1 

ʦʪ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʤʘʩʪʝʨʩʢʦʡ ʠʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʤʘʰʠʥʳ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ. ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʷʝʪʩʷ ʨʳʯʘʛʦʤ 9 ʠ ʠʤʝʝʪ 3 ʧʦʣʦʞʝʥʠʷ: ʥʝʡʪʨʘʣʴʥʦʝ, ʚʳʜʚʠʞʝʥʠʝ 

ʠ ʩʧʫʩʢ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʨʳʯʘʛʘ ʚ ʩʨʝʜʥʝʤ ʧʦʣʦʞʝʥʠʠ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪ-

ʩʷ ʟʘʤʢʥʫʪʦʡ, ʠ ʧʦʨʰʝʥʴ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ 

ʜʚʠʞʝʥʠʠ ʨʳʯʘʛʘ 9 ʢ ʫʩʪʘʥʦʚʢʝ ʢʣʘʧʘʥ 10 ʦʪʢʨʳʚʘʝʪʩʷ ʠ ʧʦʨʰʝʥʴ 3 ʚ 

ʮʠʣʠʥʜʨʝ 2 ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʧʨʘʚʦ, ʩʦ-

ʟʜʘʚʘʷ ʚ ʧʦʣʦʩʪʠ 14 ʛʠʜʨʦʮʠʣʠʥʜʨʘ 2, ʟʘʧʦʣʥʝʥʥʦʡ ʤʘʩʣʦʤ, ʥʝʙʦʣʴʰʦʝ 

ʜʘʚʣʝʥʠʝ. ʇʦʩʣʝʜʥʝʝ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʞʘʪʠʷ ʧʨʫʞʠʥʳ 7 ʧʦʜʚʠʞʥʦʡ 

ʰʘʡʙʦʡ 6. ʄʘʩʣʦ ʯʝʨʝʟ ʦʢʥʦ 15 ʠ ʢʘʥʘʣ 16 ʚ ʰʪʦʢʝ 4 ʚʳʪʝʩʥʷʝʪʩʷ ʚ ʧʦ-

ʣʦʩʪʴ 17 ʛʠʜʨʦʮʠʣʠʥʜʨʘ, ʧʨʠ ʵʪʦʤ ʚʳʪʝʩʥʷʷ ʤʘʩʣʦ ʚ ʰʣʘʥʛ 8. ʏʝʨʝʟ 

ʰʣʘʥʛ 8 ʤʘʩʣʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʩʪʫʧʘʝʪ ʚ ʧʦʣʦʩʪʴ 18 ʨʘʙʦʯʝʛʦ ʛʠʜʨʦ-

ʮʠʣʠʥʜʨʘ. ʇʨʠ ʵʪʦʤ ʧʦʨʰʝʥʴ 8 ʧʝʨʝʤʝʱʘʝʪʩʷ ʙʳʩʪʨʦ ʚʧʨʘʚʦ ʜʦ ʢʦʥ-

ʪʘʢʪʘ ʰʪʦʢʘ 13 ʠ ʚʳʧʦʣʥʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ. ʆʙʨʘʪʥʳʡ ʭʦʜ 

ʧʨʠʚʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʩʠʣʠʷ ʩʞʘʪʠʷ ʧʨʫʞʠʥʳ 12 ʚ ʨʘʙʦʯʝʤ ʛʠʜ-

ʨʦʮʠʣʠʥʜʨʝ. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʫʩʠʣʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʨʘʟʙʦʨʦʯʥʦ-ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʨʘʩʯʝʪʳ. 

ʇʨʠ ʟʘʧʨʝʩʩʦʚʢʝ ʠ ʚʳʧʨʝʩʩʦʚʢʝ ʫʩʠʣʠʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ: ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʜʝʣʘʥʳ ʜʝʪʘʣʠ, ʥʘʣʠʯʠʷ ʩʤʘʟʢʠ, 

ʯʠʩʪʦʪʳ ʦʙʨʘʙʦʪʢʠ, ʨʘʟʤʝʨʘ ʢʦʥʫʩʘ ʢʦʥʮʝʚʦʡ ʯʘʩʪʠ ʠ ʪ. ʜ. ʊʘʢ ʢʘʢ 

ʩʲʝʤʥʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʣʷ ʚʳʧʨʝʩʩʦʚʢʠ ʩʘʡʣʝʥʙʣʦʢʦʚ, ʫʩʠʣʠʝ ʚʳ-

ʧʨʝʩʩʦʚʢʠ ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ, ʪʦ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʫʩʠʣʠʝ ʚʳ-

ʧʨʝʩʩʦʚʢʠ ʩʘʡʣʝʥʙʣʦʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʜʣʠʥʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʷ ʟʘʧʨʝʩʩʦʚʢʠ ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ 1 

[1, ʩ. 85] 

                                 Ld
ʟʘʧ

fF ,                                 (1) 

ʛʜʝ fʟʘʧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʨʠ ʟʘʧʨʝʩʩʦʚʢʝ. ɼʣʷ ʨʝʟʠʥʳ ʦʥ ʨʘʚʝʥ 

0,4 [4, ʩ. 547]; d ï ʥʦʤʠʥʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ, ʤʤ; L ï ʜʣʠʥʘ ʦʪ-

ʚʝʨʩʪʠʷ, ʤʤ; P ï ʫʜʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʪʘʢʪʘ, ʇʘ ʠʣʠ 

ʢʛʩ/ʤʤ
2
. 

ʋʜʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 2 [2, ʩ. 185]: 

                           517,1
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p  ʢʛʩ/ʤʤ
2
,       (2) 

ʛʜʝ 20 ï ʨʘʩʯʝʪʥʳʡ ʥʘʪʷʛ, ʤʢʤ; ɽ1 ʠ ɽ2 ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠ-

ʘʣʘ ʦʭʚʘʪʳʚʘʝʤʦʡ ʠ ʦʭʚʘʪʳʚʘʶʱʝʡ ʜʝʪʘʣʝʡ: ʜʣʷ ʩʪʘʣʠ (21-22)Ț10
3
 ʠ ʜʣʷ 

ʨʝʟʠʥʳ (10-11)Ț10
3
;ʢʛʩ/ʤʤ

2 
[2, ʪʘʙʣ. 12]. 

ʉ1 ʠ ʉ2 ï ʢʦʵʬʬʠʮʠʝʥʪʳ. ʀʭ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʘʤ [2, ʩʪʨ. 186]: 
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ʉ ,              (3) 

ʛʜʝ 1  ʠ 2  ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ, ʨʘʚʥʳʡ ʜʣʷ ʩʪʘʣʠ 0,3, ʘ ʜʣʷ ʨʝ-

ʟʠʥʳ 0,33 [2, ʪʘʙʣ. 12]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʷ ʟʘʧʨʝʩʩʦʚʢʠ ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ    

[2, ʩ. 186] 

                           4518Ld
ʟʘʧ

fF  ʅ.                               (4) 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʚ ʠʭ ʥʝʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ 

ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʳ (ʦʢʠʩʣʝʥʠʝ ʤʝʪʘʣʣʘ, ʩʪʘʨʝʥʠʝ ʤʘʩʣʘ ʠ ʪ. ʜ.) ʢʦʪʦ-

ʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʪʨʫʜʥʷʶʪ ʠʭ ʨʘʟʲʝʜʠʥʝʥʠʝ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʳʪʳ ɿ. ʉ. ʂʦʣʷʩʠʥʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ 

ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʨʘʩʯʝʪʘʭ ʫʩʠʣʠʷ ʨʘʩʧʨʝʩʩʦʚʢʠ ʥʝʦʙ-
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ʭʦʜʠʤʦ ʙʨʘʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʫʩʠʣʠʝ ʟʘʧʨʝʩʩʦʚʢʠ, ʥʘ 2530 % [2 ʩ. 187]. 

ʊʦʛʜʘ ʫʩʠʣʠʝ ʨʘʩʧʨʝʩʩʦʚʢʠ ʨʘʚʥʦ: 

                         ʅFF ʟʨ 58643,145183,1  .              (5) 

ʅʦʤʠʥʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʛʠʜʨʦʩʠʩʪʝʤʝ ʥʘʟʥʘʯʘʶʪ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʷʜʦʤ ʜʘʚʣʝʥʠʡ ʧʦ ɻʆʉʊ 6540-74 ʠ ɻʆʉʊ 12445-

77 (ʄʇʘ): 0,63; 1,0; 1,6; 2,5; 6,3; 10; 16; 20; 25; 32. 

ɼʣʷ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʚʳʙʠʨʘʝʤ ʥʦʤʠ-

ʥʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʨʘʚʥʦʝ 0,63 ʄʇʘ, ʘ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ï 6,3 ʄʇʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʩʠʣʠʷ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʪʠʧʦʨʘʟʤʝʨʘʤʠ (ɻʆʉʊ 17752) ʧʨʠʥʠʤʘʝʤ 

ʜʠʘʤʝʪʨ ʨʘʙʦʯʝʛʦ ʮʠʣʠʥʜʨʘ 50 ʤʤ, ʘ ʜʠʘʤʝʪʨ ʨʘʙʦʯʝʛʦ ʮʠʣʠʥʜʨʘ       

170 ʤʤ. ɼʘʣʴʥʝʡʰʠʡ ʨʘʩʯʝʪ ʚʝʜʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦ-

ʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʘʤʝʪʨʦʚ ʧʦʨʰʥʝʡ ʧʦ ʫʩʣʦʚʠʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘ-

ʚʝʥʩʪʚʘ [1, ʩ. 87]: 

                                     F
ʨ

F  ,                      (6) 

ʛʜʝ Fʨ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ ʨʘʩʧʨʝʩʩʦʚʢʠ, F ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ, 

ʨʘʟʚʠʚʘʝʤʦʝ ʧʥʝʚʤʦʛʠʜʨʦʮʠʣʠʥʜʨʦʤ.  

ʋʧʨʦʱʝʥʥʦ ʧʨʝʜʣʘʛʘʝʤʘʷ ʥʘʤʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʥʝʚ-

ʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʜʘʚʣʝʥʠʷ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ      

(ʨʠʩ. 3). ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʝʤʝ-

ʱʘʝʪʩʷ ʧʦʨʰʝʥʴ 2, ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 4 ʩʦ ʰʪʦʢʦʤ-

ʧʣʫʥʞʝʨʦʤ 3, ʩʚʷʟʘʥʥʳʤ ʩ ʧʦʨʰʥʝʤ 2. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ ʩʞʘʪʦ-

ʛʦ ʚʦʟʜʫʭʘ ʧʦʨʰʝʥʴ ʚʤʝʩʪʝ ʩʦ ʰʪʦʢʦʤ-ʧʣʫʥʞʝʨʦʤ ʜʚʠʞʝʪʩʷ ʚʧʨʘʚʦ, 

ʩʦʟʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʤʘʩʣʘ ʚʦ ʚʩʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ.  

 
ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ 
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ʊʘʢ ʢʘʢ ʩʠʩʪʝʤʘ ʧʦʨʰʝʥʴ-ʰʪʦʢ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʪʩʷ 

ʚ ʨʘʚʥʦʚʝʩʠʠ, ʫʩʠʣʠʝ, ʩ ʢʦʪʦʨʳʤ ʩʞʘʪʳʡ ʚʦʟʜʫʭ ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʦʨʰʝʥʴ, 

ʨʘʚʥʦ ʫʩʠʣʠʶ, ʩ ʢʦʪʦʨʳʤ ʤʘʩʣʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʰʪʦʢ-ʧʣʫʥʞʝʨ, ʪʦ ʝʩʪʴ 

[3]: 

                                                   
21

FF ,         (7) 

ʛʜʝ F1 ï ʫʩʠʣʠʝ, ʧʨʠʣʦʞʝʥʥʦʝ ʢ ʧʦʨʰʥʶ; F2 ï ʫʩʠʣʠʝ, ʧʨʠʣʦʞʝʥʥʦʝ ʢ 

ʰʪʦʢʫ-ʧʣʫʥʞʝʨʫ;  

ʠʣʠ         
2211

SpSp ,                     (8) 

ʛʜʝ p1 ï ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʧʥʝʚʤʦʮʠʣʠʥʜʨʝ; p2 ï ʜʘʚʣʝʥʠʝ ʤʘʩʣʘ ʚ 

ʛʠʜʨʦʮʠʣʠʥʜʨʝ; S1 ï ʧʣʦʱʘʜʴ ʧʦʨʰʥʷ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ; S2 ï ʧʣʦʱʘʜʴ 

ʰʪʦʢ-ʧʣʫʥʞʝʨʘ.  

ʆʪʢʫʜʘ p2 ʨʘʚʥʦ [3]: 

                                       

2

1
12 S

S
pp  .                      (9) 

ʇʦʵʪʦʤʫ ʜʘʚʣʝʥʠʝ ʤʘʩʣʘ, ʩʦʟʜʘʚʘʝʤʦʝ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʮʠ-

ʣʠʥʜʨʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʘʚʣʝʥʠʷ, ʚʦ ʩʪʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ ʜʘʚʣʝʥʠʷ 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʥʝʚʤʦʮʠʣʠʥʜʨʝ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʧʣʦʱʘʜʴ ʚʦʟʜʫʰʥʦ-

ʛʦ ʧʦʨʰʥʷ ʙʦʣʴʰʝ ʧʣʦɦ ʘʜʠ ʰʪʦʢ-ʧʣʫʥʞʝʨʘ. 

ʊʘʢ ʢʘʢ: 

                                 
4

1
1

d
S ʠ 

4

2
2

d
S ,                      (10) 

ʛʜʝ d1  ʜʠʘʤʝʪʨ ʧʦʨʰʥʷ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ, d2  ʜʠʘʤʝʪʨ ʰʪʦʢ-

ʧʣʫʥʞʝʨʘ, 

ʪʦ p2 ʨʘʚʥʦ: 

                                      
2
2

2
1

12
d

d
pp .                                 (11) 

ɼʘʚʣʝʥʠʝ ʤʘʩʣʘ ʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʜʘʚʣʝʥʠʝʤ ʚʦʟʜʫʭʘ ʚ ʧʥʝʚʤʦʩʠʩʪʝʤʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʦʪʥʦʰʝʥʠʶ ʢʚʘʜʨʘʪʦʚ ʠʭ ʜʠʘʤʝʪʨʦʚ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʪʝʨʠ ʥʘ ʪʨʝʥʠʝ ʚ ʫʧʣʦʪʥʝʥʠʷʭ ʧʦʨʰ-

ʥʷ ʠ ʰʪʦʢʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʠʤʝʨʥʦ 1015 %, ʪ. ʝ. ʫʯʠʪʳʚʘʷ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʝʨʝʜʘʯʠ ɖ, ʨʘʚʥʳʡ ʧʨʠʤʝʨʥʦ 0,90,85 [3],  

                                   
ʧ

d

d
pp

2
2

2
1

12
.                                          (12) 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʚʙrʦʨʝ ʜʠʘʤʝʪʨʦʚ ʧʦʨʰʥʷ 

ʠ ʰʪʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʜʘʚʣʝʥʠʝ ʤʘʩʣʘ, ʩʦʟʜʘʚʘʝʤʦʝ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ, ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 615״ ʄʇʘ. 

ʉʠʣʫ F ʥʘ ʰʪʦʢʝ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 4 (ʨʠʩ. 3) ʦʧʨʝʜʝʣʷʶʪ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ. ʊʘʢ ʢʘʢ ʧʥʝʚʤʦʮʠʣʠʥʜʨ 1 ʨʘʟʚʠʚʘʝʪ ʥʘ ʰʪʦʢʝ ʩʠʣʫ [3]: 

                                             
ʧ

d
F

4

11
1  ,                   (14) 

ʛʜʝ ɖʧ = 0,85  ʂʇɼ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ, 

ʪʦ ʥʘ ʰʪʦʢʝ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 4 ʨʘʟʚʠʚʘʝʪʩʷ ʩʠʣʘ F, ʨʘʚʥʘʷ:  

                                      
ʛʧ

d

dd
F

2
2

2
3

2
1

4
 ,                  (15) 

ʛʜʝ ɖʛ = 0,85 ï ʂʇɼ ʛʠʜʨʦʮʠʣʠʥʜʨʘ. 

983585,085,0
2

50

2
50

2
170

4

14,36,0

2
2

2
3

2
1

4
ʛʜ

d

ddp
F  ʄʇʘȚʤʤ

2    
(16) 

ʇʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʲʝʤʥʠʢʘ: 

FʨF  

98355864 . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʘʚʝʥʩʪʚʘ ʨʘʩʯʝʪʥʦʛʦ ʫʩʠʣʠʷ 

ʩʲʝʤʥʠʢʘ, ʫʩʠʣʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʭʚʘʪʠʪ ʥʘ ʨʘʩʧʨʝʩʩʦʚʢʫ ʜʘʥʥʦʛʦ ʠʟ-

ʜʝʣʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʯʝʪʳ ʥʘ ʧʨʠʤʝʨʝ ʝʸ ʚʥʝʜʨʝʥʠʷ 

ʚ ʤʘʩʪʝʨʩʢʫʶ ʆɸʆ çʇʣʦʜʦʧʠʪʦʤʥʠʢè ʃʳʩʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʅʠʞʝʛʦ-

ʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʩʪʘʚʠʣʘ 3 795 ʨʫʙ. ʧʨʠ ʛʦʜʦʚʦʡ 

ʵʢʦʥʦʤʠʠ 2 272 ʨʫʙ.  

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʥʝʚ-

ʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʜʣʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʨʘʟʙʦʨʦʯʥʦ-ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪʘʭ, ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʠʭ 

ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʠʚʦ-

ʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʠʭ ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʤʝʥʴʰʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 
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FOR REPAIR ON THE  EXAMPLE OF UNIVERSAL REMOVER  
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Annotation. Article analyzes the types of drives used in the repair 

and servicing actions. On the basis of a remover pneumatichydraulic drive 

is developed. The main economic indicators of developed device are consid-

ered. 
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ʋɼʂ 637.11 

 

ɺ. ʖ. ʄɸʊɺɽɽɺ
10

 

 

ɸʅɸʃʀɿ ʆʉʅʆɺʅʓʍ ʊʈɽɹʆɺɸʅʀʁ  

ʂ ʈɽɾʀʄɸʄ ʇʈʆʄʓɺʂʀ ʄʆʃʆʂʆʇʈʆɺʆɼʆɺ  

ɼʆʀʃʔʅʓʍ ʋʉʊɸʅʆɺʆʂ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʶʱʠʝ ʩʨʝʜʩʪʚʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʤʳʚʢʠ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʶʱʝʡ 

ʞʠʜʢʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʤʳʚʢʠ. 

 

ɸʥʥʦʪʘʮʠʷ. ʄʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʢʦʣʣʦʠʜʥʦʡ ʩʠʩʪʝ-

ʤʦʡ. ɾʠʨʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʠ 

ʦʯʠʩʪʢʝ ʤʦʣʦʢʦʧʨʦʚʦʜʘ ʧʦʩʣʝ ʜʦʝʥʠʷ. ʇʨʦʮʝʩʩ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʨʦʪʝʢʘʝʪ ʧʦʵʪʘʧʥʦ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʢʘʯʝ-

ʩʪʚʦ ʧʨʦʮʝʩʩʘ ʧʨʦʤʳʚʢʠ. 

 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [3, ʩ. 220], [8, ʩ. 111], [10, ʩ. 

150] ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʤʳʚʢʠ ʤʦʣʦʢʦʧʨʦʚʦʜʘ ʚ 

ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ:  

 ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ; 

 ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ; 

 ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʘ; 

 ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʧʨʦʤʳʚʢʠ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʧʨʦʤʳʚʢʘ ʚʦʟʤʦʞʥʘ ʧʨʠ ʪʘʢʦʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ 

ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʘʷ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʦʪʨʳʚʘ ʠ ʫʥʦʩʘ ʧʦʪʦʢʦʤ 

ʯʘʩʪʠʮ ʟʘʛʨʷʟʥʝʥʠʡ. ɺʝʣʠʯʠʥʘ ʩʢʦʨʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʪʨʳʚʘ ʯʘ-

ʩʪʠʮ, ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʨʘʟʤʝʨʦʚ, ʧʣʦʪʥʦʩʪʠ ʠ ʬʦʨʤʳ, ʦʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʦʯʠʱʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʪ ʩʚʦʡʩʪʚ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ. 

ʇʨʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʢʘʯʠʚʘʥʠʝ ʨʘʩʪʚʦʨʘ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʞʠʜ-

ʢʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʨʘʟʨʷʞʝʥʠʷ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʣʠʥʠʡ, ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʦʚ ʨʝʞʠʤʘ ʧʨʦʤʳʚʢʠ (ʠʥʞʝʢʪʦʨʦʚ ʠ ʪ. ʜ.). 

ɻʦʚʦʨʷ ʦʙ ʦʪʥʦʰʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ ʥʝ ʧʨʠʰʣʠ ʢ ʝʜʠʥʦʤʫ 
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ʤʥʝʥʠʶ. ʅʘʧʨʠʤʝʨ, ɹʝʣʷʝʚʩʢʠʡ ʖ. ʀ. [2, ʩ. 34], [3, ʩ. 112] ʨʝʢʦʤʝʥʜʫʝʪ 

ʩʢʦʨʦʩʪʴ ʧʨʦʤʳʚʢʠ 0,41 ʤ/ʩ, ɿʦʣʦʪʠʥ ʖ. ʇ. ʠ ɸʣʘʛʝʟʷʥ ʈ. ɻ. [1, ʩ. 32], 

[10, ʩ. 24] 0,9 1,5 ʤ/ʩ, ʂʫʨʫʥʠʥ ʇ. ɸ. [11, ʩ. 13] 1,2 ʤ/ʩ, ɺʝʧʨʠʮʢʠʡ ɸ. ʉ. 

ʠ ɹʨʘʛʠʥʘ ɸ. ɽ. [5, ʩ. 14], [6, ʩ. 107] ʜʦ 2,5 ʤ/ʩ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʭ ʍʘʨʴʢʦʚʘ ʉ. ɺ. [18, ʩ. 53], ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ, ʠ ʢʘʯʝ-

ʩʪʚʦ ʧʨʦʤʳʚʢʠ, ʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʩʦʟʜʘʚʘʝʤʳʝ ʨʘʟʣʠʯ-

ʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʫʣʴʩʘʮʠʠ ʧʦʪʦʢʘ. 

ʄʘʤʝʜʦʚʘ ʈ. ɸ. [12, ʩ. 84] ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʨʝʜʝʣʠʣʘ, 

ʯʪʦ ʣʫʯʰʠʤ ʨʝʞʠʤʦʤ ʧʨʦʤʳʚʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʙʢʦʚʦʝ ʪʝʯʝʥʠʝ ʤʦʶʱʝʡ 

ʞʠʜʢʦʩʪʠ, ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʜʣʠʥʦʡ ʧʨʦʙʢʠ. 

ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʚʢʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʨʝ-

ʞʠʤʳ ʮʠʨʢʫʣʷʮʠʠ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʤʳʚʦʯʥʦʡ ʩʠʩʪʝʤʝ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʉʘʧʦʞʥʠʢʦʚʘ ɺ. ʄ. [15, ʩ. 202] ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʨʘʟʚʠʪʦʤ ʪʫʨʙʫʣʝʥʪʥʦʤ ʨʝʞʠʤʝ ʪʝʯʝʥʠʷ 

ʤʦʶʱʝʡ ʞʠʜʢʦʩʪʠ ʩ ʙʦʣʴʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ (Rʩ > 10
4
 - 10

5
). ɺʝʧʨʠʮʢʠʡ 

ɸ. ʉ. ʠ ɹʨʘʛʠʥʘ ɸ. ɽ. [5, ʩ. 17], [6, ʩ. 109] ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʦʢʘʟʘʣʠ, ʯʪʦ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʢʠ ʤʦʣʦʢʦʧʨʦʚʦ-

ʜʦʚ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚ ʩʠʩʪʝʤʝ ʙʳʣʘ ʥʝ ʤʝ-

ʥʝʝ Rʩ Ó 2 Å 10
4
. ɼʦʨʦʥʠʥ ɹ. ɸ. [8, ʩ. 67] ʧʨʝʜʣʦʞʠʣ ʨʘʩʯʝʪʥʫʶ ʬʦʨʤʫʣʫ 

ʜʣʷ ʩʢʦʨʦʩʪʠ ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ 4000 Ò Rʩ Ò 10/ær (ʛʜʝ ær ï ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ). ʉʦʛʣʘʩʥʦ ʧʨʦʪʦ-

ʢʦʣʦʚ ʄʀʉ [17, ʩ. 35] ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʫʥʠʬʠʮʠ-

ʨʦʚʘʥʥʦʛʦ ʨʷʜʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

0,53 0,97 ʤ/ʩ ʧʨʠ Rʩ = 60 000. 

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1, ʩ. 119], [4, ʩ. 76],          

[7, ʩ. 114], [16, ʩ. 7], [18, ʩ. 112], ʢʘʯʝʩʪʚʦ ʧʨʦʤʳʚʢʠ ʤʦʣʦʢʦʧʨʦʚʦʜʦʚ  

ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʪʝʤʧʝʨʘʪʫʨʝ ʤʦʶʱʝʛʦ 

ʨʘʩʪʚʦʨʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʨʘʩʪʘʝʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʵʥʝʨʛʠʷ ʘʜʛʝʟʠʠ ʥʘ 

ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ (ʤʦʶʱʠʡ ʨʘʩʪʚʦʨ ï ʟʘʛʨʷʟʥʝʥʠʝ), ʩʥʠʞʘʝʪʩʷ ʢʠʥʝ-

ʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʧʦʵʪʦʤʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʫʨʙʫ-

ʣʝʥʪʥʦʩʪʴ. ɼʷʛʪʝʨʝʚ ɻ. ʇ. [7, ʩ. 223] ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, 

ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʚʳʰʝ 60 Üʉ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʤʝʪʥʦʛʦ ʫʚʝ-

ʣʠʯʝʥʠʷ ʤʦʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʨʦ-

ʤʳʚʢʠ ʙʣʠʟʦʢ ʢ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʘʟ-

ʥʳʭ ʪʦʯʢʘʭ ʤʦʣʦʢʦʧʨʦʚʦʜʘ ʥʝ ʦʜʠʥʘʢʦʚʘ, ʤʝʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʧʨʦʭʦʞʜʝ-

ʥʠʷ ʛʦʨʷʯʝʛʦ ʨʘʩʪʚʦʨʘ ʯʝʨʝʟ ʥʝʛʦ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʟʘʤʢʥʫʪʘ, ʪʦ ʮʠʨʢʫʣʠ-

ʨʫʶʱʠʡ ʨʘʩʪʚʦʨ ʧʦʩʪʝʧʝʥʥʦ ʦʭʣʘʞʜʘʝʪʩʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʚʢʠ 

ʩʥʠʞʝʪʩʷ, ʝʩʣʠ ʧʦʩʪʫʧʣʝʥʠʝ ʪʝʧʣʘ ʠʟʚʥʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʊʝʤʧʝʨʘʪʫʨʘ 
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ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʤʦʣʦʢʦʧʨʦʚʦʜʘ, 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ.  

ʇʦ ʜʘʥʥʳʤ ɹʝʣʷʝʚʩʢʦʛʦ ʖ. ʀ. [3, ʩ. 45], ʵʬʬʝʢʪʠʚʥʘʷ ʧʨʦʤʳʚ-

ʢʘ ʚʦʟʤʦʞʥʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʪʚʦʨʘ ʥʝ ʥʠʞʝ 85 Üʉ.  

ɿʦʣʦʪʠʥ ʖ. ʇ. [10, ʩ. 25] ʩʯʠʪʘʝʪ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩ 46 Üʉ ʜʦ 82 Üʉ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʜʝʩʷʪʴ ʨʘʟ 

ʥʝ ʠʟʤʝʥʷʷ ʢʘʯʝʩʪʚʦ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʙʣʠʟʢʠ ʚ ʩʚʦʠʭ ʦʮʝʥʢʘʭ ʧʦʢʘʟʘʪʝʣʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ. ʊʘʢ, ɹʝʨʝʟʫʮʢʠʡ ɺ. ʀ. [4, ʩ. 97] ʨʝʢʦ-

ʤʝʥʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʤʳʚʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʪʚʦʨʘ 7080 Üʉ, ʧʦ 

ʤʥʝʥʠʶ ɾʤʳʨʢʦ ɸ. ʄ. [9, ʩ. 84], ʧʨʦʤʳʚʢʫ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʥʠʞʝ 80 Üʉ, ʘ ɼʦʨʦʥʠʥ ɹ. ɸ. [8, ʩ. 34] ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʧʨʦʤʳʚʢʘ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 70 Üʉ. ʍʘʨʴʢʦʚ ʉ. ɺ. 

[18, ʩ. 98] ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʝʞʠʤ ʧʨʦʤʳʚʢʠ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʝʥ ʧʦ 

ʵʥʝʨʛʦʧʦʪʝʨʷʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʪʚʦʨʘ 6065 Üʉ. 

ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʡ ɺʅʀʇʊʀʄʕʉʍ [14, ʩ. 23], ʦʯʠʩʪʢʫ 

ʜʦʠʣʴʥʦ-ʤʦʣʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʨʘʩʪʚʦʨʦʚ 6070 Üʉ. 

ʈʷʜ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʜʦʠʣʴ-

ʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʯʠʩʪʢʫ ʤʦʣʦʢʦʧʨʦʚʦʜʦʚ 

ʤʦʶʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʝ ʥʠʞʝ 77 Üʉ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʜʦʠʣʴʥʦ-ʤʦʣʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦ-

ʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʩʘʥʠʪʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʉʘʥʠʪʘʨʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: ʤʦʶʱʠʝ ʩʨʝʜʩʪʚʘ, 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ, ʤʦʶʱʝ-ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ, ʢʠʩ-

ʣʦʪʳ. 

ɼʝʛʪʝʨʝʚ ɻ. ʇ. [7, ʩ. 143] ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ ʤʦʶʱʠʭ ʠ ʤʦʶʱʝ-ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ: ʧʦʨʦʰʢʠ ʪʠʧʘ ɸ, 

ɹ ʠ ɺ, ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʫʶ ʩʦʜʫ, ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ, ʜʝʟʤʦʣ, ʩʫʣʴ-

ʬʦʭʣʦʨʘʪʠʥ, ɼʇʄ-2 ʠ ʜʨ. 

ʄʦʶʱʠʡ ʧʦʨʦʰʦʢ ʪʠʧʘ ɸ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʭʦ-

ʟʷʡʩʪʚʘʭ ʩ ʞʝʩʪʢʦʡ ʠ ʦʯʝʥʴ ʞʝʩʪʢʦʡ ʚʦʜʦʡ (ʙʦʣʝʝ 8 ʤʛ-ʵʢʚ/ʣ), ʧʦʨʦʰʦʢ 

ʪʠʧʘ ɹ ï ʜʣʷ ʭʦʟʷʡʩʪʚ ʩ ʚʦʜʦʡ ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ (48 ʤʛ-ʵʢʚ/ʣ), ʧʦʨʦ-

ʰʦʢ ʪʠʧʘ ɺ ï ʜʣʷ ʭʦʟʷʡʩʪʚ ʩ ʤʷʛʢʦʡ ʠ ʦʯʝʥʴ ʤʷʛʢʦʡ ʚʦʜʦʡ (ʤʝʥʝʝ 4 ʤʛ-

ʵʢʚ/ʣ). 

ʈʘʙʦʪʘ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ, ʢʦʪʦʨʦʛʦ ʚ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʘʭ ʜʦʣʞʥʦ ʙʳʪʴ [18, ʩ. 67] 

ʦʪ 150 ʤʛ/ʣ ʜʦ 700 ʤʛ/ʣ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ. ʈʘʙʦʯʠʝ 

ʨʘʩʪʚʦʨʳ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʥʝ ʦʙʣʘʜʘʶʪ ʩʤʘʯʠʚʘʶʱʠʤʠ ʠ 

ʧʨʦʥʠʢʘʶʱʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʧʦʵʪʦʤʫ ʧʝʨʝʜ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʦʙ-
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ʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʦʯʠʩʪʠʪʴ ʜʦʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʭʣʦʨʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʠʣʴʥʦʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʝ ʩʚʦʡʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʧʨʠ ʧʝʨʝʜʦʟʠʨʦʚʢʝ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʚʳʟʳʚʘʝʪ ʢʦʨʨʦʟʠʶ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʨʘʩʪʚʦʨʝ ʛʠ-

ʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

150 200 ʤʛ/ʣ, ʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʙʦʣʝʝ 35 ʤʠʥʫʪ [7, ʩ. 134]. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʜʝʟʠʥʬʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦʝ ʦʧʦʣʘʩʢʠʚʘʥʠʝ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʳ. 

ʄʦʶʱʝ-ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʤʦʶʱʠʤʠ ʠ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʠ ʩʦʣʝʡ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʥʝ ʨʘʟʨʫʰʘʶʪ ʤʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʠʟʛʦʪʦʚʣʝʥʦ ʜʦʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʢʦʞʫ. 

ʂʠʩʣʦʪʳ ʧʨʠ ʩʘʥʠʪʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʤʦʣʦʯʥʦʛʦ ʢʘʤʥʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʫʶʪ 

0,1 %-ʳʝ ʨʘʩʪʚʦʨʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 0,2 %-ʳʝ ʨʘʩʪʚʦʨʳ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʠʩʣʦʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʫʣʴʬʘʤʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ. 

ʇʦ ʤʥʝʥʠʶ ɻ. ʇ. ɼʝʛʪʝʨʝʚʘ [7, ʩ. 87], ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʠ ʢʘ-

ʫʩʪʠʯʝʩʢʘʷ ʩʦʜʘ, ʤʦʶʱʠʝ ʧʦʨʦʰʢʠ ʪʠʧʘ ɸ, ɹ, ɺ, ʭʣʦʨʥʘʷ ʠʟʚʝʩʪʴ, ʢʠʩ-

ʣʦʪʳ ʠ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʨʷʜʫ ʥʠʟʢʦʩʦʨʪʥʳʭ ʤʦʶʱʠʭ ʠ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ. ʇʨʠʤʝʥʝʥʠʝ ʠʭ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘ-

ʯʝʩʪʚʘ ʤʦʣʦʢʘ, ʦʙʨʘʟʦʚʘʥʠʶ çʤʦʣʦʯʥʦʛʦ ʢʘʤʥʷè, ʢʦʨʨʦʟʠʠ ʠ ʙʳʩʪʨʦʤʫ 

ʠʟʥʦʩʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʨʝʟʠʥʳ ʠ ʫʧʣʦʪʥʠʪʝʣʝʡ, ʧʝʨʝ-

ʨʘʩʭʦʜʫ ʚʦʜʳ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʫʩʣʦʞʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-

ʩʘ ʦʯʠʩʪʢʠ, ʚʨʝʜʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʫ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦ-

ʶʱʠʭ ʠ ʤʦʶʱʝ-ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ. ʅʘʧʨʠʤʝʨ, ʄʉɾ-3ʉ, 

ʄʉɾ-3ʉɻ, ʄʉɾ-ʑ, ʄʉɾ-ʂ, ʄɼʉ, ʄɼ-1 ʠ ʜʨʫʛʠʝ [7, ʩ. 134],         

[16, ʩ. 5]. ʆʥʠ ʨʘʟʨʝʰʝʥʳ ʢ ʧʨʠʤʝʥʝʥʠʶ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘ-

ʥʝʥʠʷ ʈʌ, ɻʦʩʢʦʤʩʘʥʵʧʠʜʥʘʜʟʦʨʦʤ ʈʌ, ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʚʝʪʝʨʠʥʘʨʠʠ 

ʄʠʥʩʝʣʴʭʦʟʧʨʦʜʘ ʈʌ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʧʨʠʟʥʘʥʳ ʧʦʨʦʰʢʦʚʳʝ ï ʄʉɾ-3ʉ ʠ ʄʉɾ-3ʉɻ ʠ ʞʠʜʢʠʝ ï ʄʉɾ-ʑ ʠ 

ʄʉɾ-ʂ ʩʘʥʠʪʘʨʥʳʝ ʩʨʝʜʩʪʚʘ.  

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [4, ʩ. 67], [6, ʩ. 109], [8, ʩ. 123],    

[10, ʩ. 54] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʧʨʦʤʳʚʢʠ ʢʘʯʝ-

ʩʪʚʦ ʦʯʠʩʪʢʠ ʫʣʫʯʰʘʝʪʩʷ. 

ʊʘʢ, ʆʙʫʭʦʚ ʇ. ɸ. [13, ʩ. 98] ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʮʠʨʢʫʣʷʮʠʦʥʥʘʷ 

ʧʨʦʤʳʚʢʘ ʤʦʣʦʢʦʧʨʦʚʦʜʦʚ ʜʦʣʞʥʘ ʧʨʦʜʦʣʞʘʪʴʩʷ 1215 ʤʠʥ. ɹʝʨʝʟʫʮ-

ʢʠʡ ɺ. ʀ. ʦʪʤʝʪʠʣ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʘʣʝʡ 
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ʠ ʫʟʣʦʚ ʠʟ ʘʣʶʤʠʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʦʡʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

10 12 ʤʠʥ. ʍʘʨʴʢʦʚ ʉ. ɺ. ʫʩʪʘʥʦʚʠʣ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʨʢʫʣʷʮʠʠ 

ʜʣʷ ʤʦʣʦʢʦʧʨʦʚʦʜʦʚ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚ ʧʨʝʜʝʣʘʭ 1520 ʤʠʥ. ɿʘʨʫ-

ʙʝʞʥʳʝ ʬʠʨʤʳ ʨʝʢʦʤʝʥʜʫʶʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 530 ʤʠʥ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʝʞʠʤʦʚ ʧʨʦʤʳʚʢʠ ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝ-

ʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʨʦʙ-

ʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʜʚʠʞʝʥʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ ʚ ʤʦʣʦʢʦʧʨʦʚʦʜ 

ʥʝʦʙʭʦʜʠʤʦ ʠʥʞʝʢʪʠʨʦʚʘʪʴ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʲʝʤ ʚʦʟʜʫʭʘ. 
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ANALYSIS OF THE BASIC REQUIREMENTS TO MODES  

OF WASHING WIRES OF MILKING MACHINES  

 

Keywords: detergent, duration of washing, rate of movement of the 

liquid, washing liquid temperature, washing process.  

 

Annotation. Milk is a complex colloidal system. Fats are the most 

harmful elements during  washing milking machine after milking. The pro-

cess of surface contamination occurs in stages and depends on a variety of 

indicators. The basic parameters that determine the quality of the cleaning 

process are considered in the article. 
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ɸ. ɻ. ʈɽʊʀɺʀʅ, ʂ. ɸ. ʇɸɺʃʓʏɽɺ, ɸ. ʀ. ʇɽʉʊʈʗʂʆɺ
11

 

 

ʈɸʉʏɽʊ ʏʀʉʃɸ ʄʆɹʀʃʔʅʓʍ ɿɺɽʅʔɽɺ  

ɻɸʈɸʅʊʀʁʅʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ʊɽʍʅʀʂʀ 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʷʚʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʦʪʢʘʟ, 

ʧʨʦʛʨʘʤʤʘ, ʨʘʩʯʝʪ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʪʘʚʱʠʢʠ ʪʝʭʥʠʢʠ ʫʜʝʣʷ-

ʶʪ  ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ  ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʪʝʭ-

ʥʠʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚ, ʘ ʟʥʘʯʠʪ, ʜʦʣʞʥʳ 

ʙʳʪʴ ʤʦʙʠʣʴʥʳʝ ʩʣʫʞʙʳ ʜʣʷ ʵʪʦʡ ʨʘʙʦʪʳ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʝʟʜʥʳʭ ʙʨʠʛʘʜ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʭʥʠʢʠ. 

 

ɺ ʛʘʨʘʥʪʠʡʥʳʡ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʚʩʝ ʨʘʙʦ-

ʪʳ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʜʣʠʪʝʣʴʥʘʷ ʙʝʟʦʪʢʘʟʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠʟʜʝʣʠʷ. 

ɻʘʨʘʥʪʠʡʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ï ʵʪʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠʟʛʦʪʦʚʠʪʝʣʷ ʧʨʦʜʫʢ-

ʮʠʠ (ʠʩʧʦʣʥʠʪʝʣʷ ʫʩʣʫʛ) ʧʝʨʝʜ ʧʦʪʨʝʙʠʪʝʣʝʤ ʛʘʨʘʥʪʠʨʦʚʘʪʴ (ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ) ʚ ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʨʦʢʘ ʠ (ʠʣʠ) ʥʘʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʢʘʯʝʩʪʚʘ ʧʦʩʪʘʚʣʷʝʤʦʡ ʧʨʦʜʫʢʮʠʠ (ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ) ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʙʝʟʚʦʟʤʝʟʜʥʦ ʫʩʪʨʘʥʷʪʴ ʜʝʬʝʢʪʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ, ʠʣʠ ʟʘʤʝʥʷʪʴ ʜʝʬʝʢʪʥʫʶ ʧʨʦʜʫʢʮʠʶ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʟʘʢʘʟʯʠ-

ʢʦʤ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʭʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ, ʤʦʥʪʘʞ ʠ ʨʝ-

ʤʦʥʪ ʧʨʦʜʫʢʮʠʠ.  

ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʧʨʠ ʵʪʦʤ ʧʦʥʠʤʘʶʪ ʢʘʢ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʝʡʩʪʚʫʶʪ ʛʘʨʘʥʪʠʡʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠʣʠ ʥʘʨʘʙʦʪʢʘ, 

ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʶʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ (ʠʣʠ ʥʘʨʘʙʦʪʢʘ) ʤʘʰʠʥʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟʛʦʪʦʚʠʪʝʣʝʤ 

ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʤʘʰʠʥʫ, ʩʪʘʥʜʘʨʪʝ. ɻʘʨʘʥʪʠʡʥʳʝ ʩʨʦʢʠ ʠ 

ʛʘʨʘʥʪʠʡʥʘʷ ʥʘʨʘʙʦʪʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ   

12 ʤʝʩʷʮʝʚ ʧʨʠ ʥʘʨʘʙʦʪʢʝ 1 000 ʤʦʪʦ-ʯ.  ʀʟʛʦʪʦʚʠʪʝʣʴ ʦʙʷʟʘʥ ʚʦʟʤʝ-

ʩʪʠʪʴ ʠʩʧʦʣʥʠʪʝʣʶ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʨʘʩʭʦʜʳ, ʧʦʥʝʩʝʥʥʳʝ ʚ ʩʚʷʟʠ ʩ 

ʫʩʪʨʘʥʝʥʠʝʤ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʤʘʰʠʥʳ. ʋʙʳʪʢʠ, ʧʨʠʯʠʥʝʥʥʳʝ ʧʦʪʨʝʙʠ-

ʪʝʣʶ ʚ ʩʚʷʟʠ ʩ ʦʪʢʘʟʦʤ ʤʘʰʠʥʳ, ʧʦʜʣʝʞʘʪ ʚʦʟʤʝʱʝʥʠʶ ʠʟʛʦʪʦʚʠʪʝʣʝʤ. 

                                                           
É ʈʝʪʠʚʠʥ ɸ. ɻ., ʇʘʚʣʳʯʝʚ ʂ. ɸ., ʇʝʩʪʨʷʢʦʚ ɸ. ʀ., 2013 
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ʇʦʵʪʦʤʫ ʠʟʛʦʪʦʚʠʪʝʣʴ (ʧʦʩʪʘʚʱʠʢ, ʧʨʦʜʘʚʝʮ) ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʩʢʦʨʝʡ-

ʰʝʤ ʫʩʪʨʘʥʝʥʠʠ ʣʶʙʦʛʦ ʦʪʢʘʟʘ ʪʝʭʥʠʢʠ, ʚʦʟʥʠʢʰʝʛʦ ʚ ʛʘʨʘʥʪʠʡʥʳʡ 

ʧʝʨʠʦʜ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʟʚʝʥʴʷ ʛʘʨʘʥʪʠʡʥʦʡ ʨʝ-

ʤʦʥʪʥʦʡ ʩʣʫʞʙʳ ʧʦʩʪʘʚʱʠʢʘ (ʜʠʣʝʨʘ ʬʠʨʤʳ-ʠʟʛʦʪʦʚʠʪʝʣʷ). ʉʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʪʘʢʠʭ ʟʚʝʥʴʝʚ ʩʥʠʟʠʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʫʙʳʪʢʦʚ ʦʪ ʧʨʦʩʪʦʝʚ ʦʪʢʘʟʘʚʰʝʡ ʪʝʭʥʠʢʠ (ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ), ʥʦ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʪ ʟʘʪʨʘʪʳ ʜʠʣʝʨʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʟʚʝʥʴʝʚ. 

ɻʘʨʘʥʪʠʡʥʘʷ ʨʝʤʦʥʪʥʘʷ ʩʣʫʞʙʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʪʠʧʠʯʥʘʷ ʤʥʦ-

ʛʦʢʘʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʛʜʝ ʧʦʪʦʢ ʪʨʝʙʦʚʘʥʠʡ 

ʩʦʩʪʘʚʣʷʶʪ ʟʘʷʚʢʠ ʥʘ ʛʘʨʘʥʪʠʡʥʳʡ ʨʝʤʦʥʪ, ʘ ʦʙʩʣʫʞʠʚʘʶʱʠʤʠ ʘʧʧʘ-

ʨʘʪʘʤʠ (ʧʨʠʙʦʨʘʤʠ) ʷʚʣʷʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʟʚʝʥʴʷ ʤʘʩʪʝʨʦʚ-ʥʘʣʘʜʯʠʢʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪ-

ʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʘʧʧʘʨʘʪʳ ʩʚʦʙʦʜʥʳ ʠʣʠ ʟʘʥʷʪʳ, ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʜʣʠʥʳ ʦʯʝʨʝʜʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʥʷʪʦʩʪʠ ʠ ʧʨʦʩʪʦʷ 

ʧʨʠʙʦʨʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ [1, ʩ. 320]. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʥʝʝ ʧʫʘʩʩʦʥʦʚʩʢʦʛʦ ʧʦʪʦʢʘ 

ʪʨʝʙʦʚʘʥʠʡ. ɺʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʫ-

ʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʢʦʪʦʨʘʷ ʧʦʜʯʠʥʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ 

[1, ʩ. 132]:  

1) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ ʟʘʷʚʦʢ (ʦʪʢʘʟʦʚ)  

, ,
ʤ

N ʦʪʢ

ʌ ʯ
 

ʛʜʝ N ï ʯʠʩʣʦ ʟʘʷʚʦʢ (ʦʪʢʘʟʦʚ); 
ʤʌ  ï ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ, ʯ; 

2) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ  

1
, ,

ʩʨ

ʦʪʢ

ʊ ʯ
 

ʛʜʝ ʩʨʊ  ï  ʦʙʱʝʝ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ, ʯ. 
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3) ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʠʙʦʨʦʚ 

min ,n ʦʢʨʫʛʣʝʥʥʦʝ ʜʦ ʮʝʣʦʛʦ ʯʠʩʣʘ, 

4) ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʢʘʟʘ ʚʩʝ ʦʙ-

ʩʣʫʞʠʚʘʶʱʠʝ ʧʨʠʙʦʨʳ ʩʚʦʙʦʜʥʳ  

0 1

0

1
,

! !( )

nn

k

p
p p

k n n p

 

ʛʜʝ p , 

5) ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʢʘʟʘ ʚʩʝ ʦʙ-

ʩʣʫʞʠʚʘʶʱʠʝ ʧʨʠʙʦʨʳ ʟʘʥʷʪʳ  

,
( 1)! ( )

n

op p

n n p
 

6) ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʪʨʘʢʪʦʨʘ ʚ ʦʞʠʜʘʥʠʠ ʫʩʪʨʘʥʝʥʠʷ ʦʪ-

ʢʘʟʘ  

,
( )

ʦʞ
n p

 

7) ʧʨʦʩʪʦʡ ʪʨʘʢʪʦʨʦʚ ʚ ʦʞʠʜʘʥʠʠ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ ʟʘ ʛʦʜ  

, ,ʦʞ ʦʞ ʵT ʊ ʯ 

ʛʜʝ ɻʊï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʜʘʥʥʦʡ ʤʘʨʢʠ ʤʘʰʠʥʳ, ʯ. 
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8) ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʠʙʦʨʦʚ, ʧʨʦʩʪʘʠʚʘʶʱʠʭ ʚ 

ʦʞʠʜʘʥʠʠ ʟʘʷʚʢʠ 

1

0

0

,
!

n
k

k

n k
B p P

k
 

9) ʩʪʦʠʤʦʩʪʴ ʧʨʦʩʪʦʷ ʪʨʘʢʪʦʨʦʚ ʚ ʦʞʠʜʘʥʠʠ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʘ  

1 , . ,ʊ ʦʞC C ʊ ʨʫʙ ʟʘ ʛʦʜ 

ʛʜʝ 
ʊC ï ʩʪʦʠʤʦʩʪʴ ʧʨʦʩʪʦʷ 1 ʯʘʩʘ, ʨʫʙ. 

10) ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʠʙʦʨʦʚ, ʦʞʠʜʘ-

ʶʱʠʭ ʟʘʷʚʦʢ 

2 , . ,ʨʉ B ʌ ʉ ʨʫʙ ʚ ʛʦʜ 

ʛʜʝ ʌï ʛʦʜʦʚʦʡ ʬʦʥʜ ʚʨʝʤʝʥʠ, ʯ; ʨʉ  ʩʨʝʜʥʠʝ ʯʘʩʦʚʳʝ ʟʘʪʨʘʪʳ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʟʚʝʥʘ, ʨʫʙ. 

11) ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ  

1 2, . .ʩʫʤʉ ʉ ʉ ʨʫʙ ʚ ʛʦʜ 

ʇʦ ʤʠʥʠʤʫʤʫ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ 

ʯʠʩʣʦ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʠʙʦʨʦʚ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʦʪʢʘʟʦʚ ʪʨʘʢʪʦʨʦʚ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Visual Basic 6.0. ʇʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʜʚʘ 

ʨʘʟʜʝʣʘ: ʨʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʦʙʠʣʴʥʳʭ ʟʚʝʥʴʝʚ. ɹʣʦʢ-ʩʭʝʤʘ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 

1 ʠ 2. 
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ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ-ʩʭʝʤʘ ʨʘʟʜʝʣʘ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ  

 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʚʝʩʪʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ: 

Nï ʢʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ ʟʘ ʤʝʩʷʮ; 

ʤʌ ï ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ; 

cpT ï ʦʙʱʝʝ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʷʚʢʠ (ʫʩʪʨʘʥʝʥʠʷ ʦʪ-

ʢʘʟʘ); 

maxN ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʠʙʦʨʦʚ, ʢʦʪʦ-

ʨʦʝ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʜʚʫʭ-, ʪʨʝʭʢʨʘʪʥʦʡ ʚʝʣʠʯʠʥʝ ʨʘʩʯʝʪ-

ʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ;  

Tɻ  ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʜʘʥʥʦʡ ʤʘʨʢʠ ʤʘʰʠʥʳ; 

Tʉ  ï ʩʪʦʠʤʦʩʪʴ ʧʨʦʩʪʦʷ ʦʜʥʦʛʦ ʯʘʩʘ; 

ʌ ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʯʝʛʦ ʧʝʨʠʦʜʘ; 

ʈʉ  ï ʩʨʝʜʥʠʝ ʯʘʩʦʚʳʝ ʟʘʪʨʘʪʳ. 

 

 

ʅʘʯʘʣʦ 

ɺʚʦʜ ʜʘʥʥʳʭ ʦ ʧʨʦʜʘʞʝ 

 

ʈʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʧʫʪʠ 

 

ʂʦʥʝʮ 
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ʈʠʩʫʥʦʢ 2 ï ɹʣʦʢ-ʩʭʝʤʘ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ  

ʚʳʝʟʜʥʳʭ ʙʨʠʛʘʜ 

ʅʘʯʘʣʦ 

ɺʚʦʜ ʦʩʥʦʚʥʳʭ ʜʘʥʥʳʭ 

ɺʚʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ 

ʈʘʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ 

ʈʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʢʘʟʘ ʚʩʝ 

ʙʨʠʛʘʜʳ ʩʚʦʙʦʜʥʳ 

ʈʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʢʘʟʘ ʚʩʝ 

ʙʨʠʛʘʜʳ ʟʘʥʷʪʳ 

ʈʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʪʨʘʢʪʦʨʘ ʚ ʦʞʠʜʘʥʠʠ ʫʩʪʨʘʥʝ-

ʥʠʷ ʦʪʢʘʟʘ 

ʈʘʩʯʝʪ ʧʨʦʩʪʦʷ ʙʨʠʛʘʜ ʚ ʦʞʠʜʘʥʠʠ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʘ ʟʘ ʛʦʜ 

ʈʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ ʙʨʠʛʘʜ, ʧʨʦʩʪʘʠʚʘʶʱʠʭ ʚ ʦʞʠʜʘʥʠʠ ʫʩʪʨʘ-

ʥʝʥʠʷ ʦʪʢʘʟʘ 

ʈʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʧʨʦʩʪʦʷ ʪʨʘʢʪʦʨʦʚ ʚ ʦʞʠʜʘʥʠʠ ʫʩʪʨʘʥʝʥʠʷ ʦʪ-

ʢʘʟʘ 

ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʨʠʛʘʜ, ʦʞʠʜʘʶʱʠʭ ʦʪʢʘʟʘ 

ɺʚʦʜ ʜʘʥʥʳʭ ʦ ʧʨʦʜʘʞʝ 

ʅʘʯʘʣʦ 

ʈʘʩʯʝʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʙʨʠʛʘʜ 
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ɼʣʷ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʡ 

ʟʘʷʚʢʠ 
ʧʊ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʚʳ-

ʧʦʣʥʝʥʠʷ ʟʘʷʚʢʠ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʨʘʟʜʝʣʦʤ ʧʨʦ-

ʛʨʘʤʤʳ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ time.exe. ɺ 

ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʧʦʣʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʢʘʞʜʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʛʜʝ ʨʘʙʦʪʘʶʪ ʪʨʘʢʪʦʨʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʛʘʨʘʥʪʠʡ-

ʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ : 

 ʥʘʟʚʘʥʠʝ ʭʦʟʷʡʩʪʚʘ; 

 ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ, ʧʨʦʜʘʥʥʳʭ  ʚ ʜʘʥʥʦʝ ʭʦʟʷʡʩʪʚʦ; 

 ʚʨʝʤʷ ʚ ʧʫʪʠ ʜʦ ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

 ʧʨʠʤʝʯʘʥʠʝ (ʤʦʞʥʦ ʦʩʪʘʚʠʪʴ ʧʫʩʪʳʤ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʯʠʩʣʘ ʤʦʙʠʣʴʥʳʭ ʟʚʝʥʴʝʚ 

(ʚʳʝʟʜʥʳʭ ʙʨʠʛʘʜ), ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɿɸʆ çʅʠʞʝʛʦʨʦ-

ʜʘʛʨʦʩʥʘʙè [2], ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ʠ ʥʘ ʨʠʩ. 3. 

ʊʘʙʣʠʮʘ 1ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

 

ʂʦʣʠʯʝʩʪʚʦ ʚʳ-

ʝʟʜʥʳʭ ʙʨʠʛʘʜ 

1 2 3 4 

0P  0,292 0,477 0,491 0,492 

ʇ 0,71 0,19 0,04 0,01 

Oɾt ,ʯ 22,95 1,39 0,16 0,03 

ʆɾT ,ʯ 1721 104 12 2 

B 0,3 1,3 2,3 3,3 

1ʉ,ʨʫʙ 144564 8736 1008 168 

2ʉ ,ʨʫʙ 39060 169260 299460 429660 

ʉʋʄʉ ,ʨʫʙ 183624 176652 300216 429828 
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ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ  

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʝrʟʜʥʳʭ ʙʨʠʛʘʜ 

 

ʃʀʊɽʈɸʊʋʈɸ 
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2. ʋʯʝʪʥʦ-ʦʪʯʝʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ɿɸʆ çʅʠʞʝʛʦʨʦʜʘʛʨʦʩʥʘʙè ʟʘ 

2011, 2012 ʛʛ. 

 

 

CALCULATION OF THE NUMBER OF MOBILE LINKS of  

WARRANTY SERVICE EQUIPMENT  

 

Keywords: application, calculation, failure, mathematical appa-

ratus, program. 

 

Annotation. At the present time providers pay much attention to the 

maintenance and repair of the techniques, mainly in the household, and 

therefore mobile services for this job need to be organized. The article pre-

sents a methodology for calculating the optimal number of mobile teams to 

service the equipment. 
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ʋɼʂ 62-776 

 

ɸ. ɸ. ʉʀʅʀʎʀʅ
12

 

 

ʈɸɿʈɸɹʆʊʂɸ ʋʉʊʈʆʁʉʊɺɸ ɼʃʗ ʄʆʁʂʀ ʂʆʃɽʉ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʩʝʨʚʠʩ, ʙʘʣʘʥʩʠʨʦʚʢʘ ʢʦʣʝʩ, ʤʦʶʱʠʡ 

ʘʛʝʥʪ, ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʤʦʡʢʠ ʢʦʣʝʩ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʦʞʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʤʦʡʢʠ ʢʦʣʝʩ ʣʝʛʢʦ-

ʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʇʨʦʚʝʜʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ ʧʨʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ. ɺʳʷʚʣʝʥʳ ʝʛʦ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. ʇʨʦʚʝʜʝʥʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ.  

 

ʅʘʨʷʜʫ ʩ ʨʘʟʚʠʪʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨ-

ʪʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʝʪ ʯʠʩʣʦ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʚʣʝʯʝʪ ʟʘ ʩʦ-

ʙʦʡ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʣʫʛʘʭ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ.  

ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʣʫʛ ï ʵʪʦ ʙʘ-

ʣʘʥʩʠʨʦʚʢʘ ʢʦʣʸʩ ʘʚʪʦʤʦʙʠʣʷ. ɸʚʪʦʤʦʙʠʣʴ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʩʦ-

ʚʝʨʰʝʥʥʳʤ. ɺʦʟʨʘʩʪʘʶʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʢʦʨʦʩʪʠ, ʧʦʚʳʰʘʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ. ɸ ʥʘ 

ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʜʘʞʝ ʤʘʣʳʡ ʜʠʩʙʘʣʘʥʩ ʢʦʣʝʩʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʪ.ʝ. ʚʦʟʥʠʢʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʘʣʘʥʩʠʨʦʚʢʝ ʢʦʣʸʩ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʘʣʘʥʩʠʨʦʚʦʯʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ ʠ ʪʦʯʥʝʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʘʞʝ ʥʝʙʦʣʴʰʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʙʘʣʘʥʩʠʨʫʝʤʦʛʦ ʢʦʣʝʩʘ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ 

ʥʘ ʨʝʟʫʣʴʪʘʪ ʙʘʣʘʥʩʠʨʦʚʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʯʠʩʪʢʠ ʢʦʣʝʩʘ ʧʝʨʝʜ ʙʘʣʘʥʩʠʨʦʚʢʦʡ [1, ʩ. 208].  

ɺʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʦʙʨʘʱʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʘʚʪʦʩʝʨʚʠ-

ʩʘ ʟʘ ʫʩʣʫʛʦʡ ʙʘʣʘʥʩʠʨʦʚʢʠ ʢʦʣʸʩ. 

1. ʂʣʠʝʥʪ ʧʨʠʝʟʞʘʝʪ ʥʘ ʘʚʪʦʤʦʙʠʣʝ ʠ ʧʨʠʚʦʟʠʪ ʩ ʩʦʙʦʡ ʙʘʣʘʥ-

ʩʠʨʫʝʤʦʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʯʠʩʪʦʝ ʢʦʣʝʩʦ. 

2. ʂʣʠʝʥʪ ʧʨʠʝʟʞʘʝʪ ʥʘ ʘʚʪʦʤʦʙʠʣʝ, ʢʦʣʸʩʘ ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ 

ʙʘʣʘʥʩʠʨʦʚʘʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʡʢʠ ʢʦʣʝʩʘ, 

ʩʥʷʪʦʛʦ ʩ ʘʚʪʦʤʦʙʠʣʷ. ʕʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʤʘʰʠʥʳ ʜʣʷ ʤʦʡʢʠ ʢʦʣʸʩ. ʋʩʪʨʦʡʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʘʚʪʦ-

ʩʝʨʚʠʩʘ, ʘ ʠʤʝʥʥʦ ʢ ʤʘʰʠʥʘʤ ʜʣʷ ʤʦʡʢʠ ʢʦʣʸʩ ʘʚʪʦʤʦʙʠʣʝʡ. 

                                                           
É ʉʠʥʠʮʠʥ ɸ. ɸ., 2013 
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ʀʟʚʝʩʪʥʘ ʤʘʰʠʥʘ ʜʣʷ ʤʦʡʢʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʢʨʳʰʝʢ, ʩʦ-

ʜʝʨʞʘʱʘʷ ʜʚʠʞʫʱʠʝʩʷ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʱʸʪʢʠ, ʧʨʠʚʦʜ ʦʤʳ-

ʚʘʝʤʦʡ ʧʦʢʨʳʰʢʠ ʠ ʪʨʫʙʫ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ. ʕʪʘ ʤʘʰʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʚʦʣʴʥʦ ʧʦʣʥʫʶ ʦʯʠʩʪʢʫ ʧʦʚʝʨʭʥʦʩʪʠ ʰʠʥʳ. ʆʜʥʘʢʦ ʩʦʜʝʨʞʠʪ ʜʦ-

ʚʦʣʴʥʦ ʩʣʦʞʥʫʶ ʰʘʨʥʠʨʥʦ-ʨʳʯʘʞʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʝʸ 

ʥʘʜʸʞʥʦʩʪʴ ʥʠʟʢʘ. 

ʀʟʚʝʩʪʥʘ ʤʘʰʠʥʘ ʜʣʷ ʤʦʡʢʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʢʦʣʸʩ, ʩʥʘʙʞʸʥ-

ʥʘʷ ʢʘʤʝʨʦʡ, ʦʙʦʨʫʜʦʚʘʥʥʦʡ ʩʦʧʣʘʤʠ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ, ʦʧʦʨʥʳʤʠ ʨʦ-

ʣʠʢʘʤʠ, ʚʨʘʱʘʶʱʠʤʠ ʦʯʠʱʘʝʤʦʝ ʢʦʣʝʩʦ, ʚʚʦʜʠʤʦʝ ʚ ʢʘʤʝʨʫ ʚ ʚʝʨʪʠ-

ʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʠ ʱʸʪʢʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩ-

ʢʦʩʪʠ, ʦʩʥʘʱʸʥʥʳʝ ʧʨʠʚʦʜʦʤ. ʕʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ, ʘ ʠʤʝʥʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʣʦʞʥʦʩʪʴ ʚʚʠʜʫ ʧʨʠʚʦʜʘ ʱʸʪʦʢ 

ʚʦ ʚʨʘʱʝʥʠʝ ʠ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, ʧʨʠʯʸʤ ʚʤʝʩʪʝ ʩʦ 

ʱʸʪʢʦʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʝʝ ʧʨʠʚʦʜʘ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʟʘʪʨʫʜʥʝʥʘ ʤʦʡʢʘ ʢʦʣʸʩ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʪ. ʢ. ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʩ-

ʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʱʸʪʢʠ ʠ ʜʠʩʢʘ ʢʦʣʝʩʘ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ ʥʝ-

ʚʦʟʤʦʞʥʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʘ ʜʣʷ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʤʘʰʠʥʘ ʜʣʷ ʤʦʡʢʠ ʢʦʣʸʩ, ʩʦʜʝʨʞʘʱʘʷ ʸʤʢʦʩʪʴ ʩ ʤʦʶʱʠʤ ʘʛʝʥʪʦʤ, 

ʚʢʣʶʯʘʶʱʠʤ ʚʦʜʫ ʠ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʛʨʘʥʫʣʳ, ʠʤʝʶʱʠʝ ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʧʣʦʪʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠ ʁʩ ʚʦʜʦʡ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʦʡ ʩʦʙʠʨʘʶʪʩʷ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʩʤʳʚʘʝʤʳʝ ʩ ʢʦʣʸʩ, ʥʘʩʦʩ ʜʣʷ ʧʦʜʘʯʠ ʤʦʶʱʝʡ ʩʤʝʩʠ ʠʟ 

ʸʤʢʦʩʪʠ ʢ ʢʦʣʝʩʫ, ʬʦʨʩʫʥʢʠ ʩ ʦʪʨʘʞʘʪʝʣʷʤʠ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʘʩʧʳ-

ʣʝʥʠʷ ʤʦʶʱʝʡ ʩʤʝʩʠ ʠʟ ʚʦʜʳ ʠ ʛʨʘʥʫʣ, ʢʦʨʧʫʩ ʤʘʰʠʥʳ ʩ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʤ ʥʘ ʦʧʦʨʥʦ-ʧʨʠʚʦʜʥʳʭ ʨʦʣʠʢʘʭ ʚ ʧʦʣʦʞʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦ ʦʤʳʚʘʝ-

ʤʳʤ ʢʦʣʝʩʦʤ, ʨʘʟʤʝʱʸʥʥʳʝ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʢʦʣʝʩʘ ʚʦʟʜʫʰʥʳʝ ʩʦʧ-

ʣʘ ʜʣʷ ʦʙʜʫʚʘ ʢʦʣʝʩʘ. ʇʨʠʯʸʤ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ, 

ʩʤʳʚʘʝʤʳʭ ʩ ʢʦʣʝʩʘ ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣʷʶʱʫʶ ʸʤʢʦʩʪʴ ʜʣʷ ʤʦʶʱʝʡ ʚʦ-

ʜʳ ʥʘ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʯʘʩʪʴ, ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʡ ʩʢʘʧʣʠʚʘʶʪʩʷ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʟʘʛʨʷʟʥʝʥʠʡ, ʤʝʣ-

ʢʠʝ ʞʝ ʯʘʩʪʠʮʳ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʧʣʦʩʢʦʩʪʠ ʠ ʦʩʝʜʘʶʪ ʥʘ ʜʥʝ 

ʸʤʢʦʩʪʠ. ʀʟʚʣʝʯʝʥʠʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʥʘ ʜʥʝ ʸʤʢʦʩʪʠ ʧʩʝʚʜʦʢʠʧʷʱʝʛʦ ʩʣʦʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʘʵʨʘʮʠʠ ʚʦʟʜʫʭʦʤ ʦʪ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʦʪʩʘʩʳʚʘʥʠʝʤ ʟʘʛʨʷʟʥʝʥʠʡ ʚʤʝʩʪʝ 

ʩ ʚʦʜʦʡ ʚʦʜʷʥʳʤ ʥʘʩʦʩʦʤ. 

 ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ: 

1. ʇʨʝʠʤʫʱʝʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ ʤʘʰʠʥʘ ʩʦʜʝʨʞʠʪ ʤʠʥʠʤʘʣʴʥʳʡ 

ʧʨʠʚʦʜ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʯʠʩʪʢʘ ʚʨʘʱʘʶʱʝʛʦʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʢʦʣʝʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʝʛʦ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʧʦʪʦʢʘ ʚʦʜʳ ʩ ʚʟʚʝʰʝʥʥʳʤʠ ʚ ʥʝʡ ʧʣʘʩʪʠʢʦʚʳʤʠ ʛʨʘʥʫʣʘ-
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ʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʦ ʫʜʘʣʷʶʪʩʷ ʟʘʛʨʷʟʥʝʥʠʷ, ʥʘʭʦ-

ʜʷʱʠʝʩʷ ʢʘʢ ʥʘ ʚʳʩʪʫʧʘʶʱʠʭ ʵʣʝʤʝʥʪʘʭ ʧʨʦʪʝʢʪʦʨʘ, ʪʘʢ ʠ ʚʦ ʚʧʘʜʠ-

ʥʘʭ. 

2. ʅʝʜʦʩʪʘʪʦʢ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʟʘ-

ʛʨʷʟʥʝʥʠʡ ʥʘ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʠ ʨʘʟʜʝʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʠʭ ʠʟ ʸʤʢʦʩʪʠ 

ʜʣʷ ʚʦʜʳ, ʧʨʠʯʸʤ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ ʫʜʘʣʷʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʩʘʩʳʚʘʥʠʷ 

ʠʭ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʪʩʪʦʡʥʠʢʦʚ, ʢʦʪʦʨʳʝ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʶʪ ʦʯʠʩʪʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʝʙʫʝʪʩʷ ʠ ʧʦʩʪʦ-

ʷʥʥʘʷ ʧʦʜʧʠʪʢʘ ʤʦʡʢʠ ʚʦʜʦʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʯʠʩʪʢʘ 

ʚʳʤʳʪʦʛʦ ʢʦʣʝʩʘ ʦʪ ʧʨʠʣʠʧʰʠʭ ʧʣʘʩʪʠʢʦʚʳʭ ʛʨʘʥʫʣ ʧʫʪʸʤ ʦʨʦʰʝʥʠʷ 

ʢʦʣʝʩʘ ʚ ʢʦʥʮʝ ʮʠʢʣʘ ʤʦʡʢʠ ʚʦʜʦʡ ʙʝʟ ʛʨʘʥʫʣ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʚʠʞʥʦʛʦ 

ʟʘʙʦʨʥʠʢʘ ʥʘ ʥʘʩʦʩʝ, ʧʝʨʝʤʝʱʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʜʘʚʘʪʴ ʚ ʥʘʩʦʩ 

ʚʦʜʫ ʩ ʛʨʘʥʫʣʘʤʠ ʠʣʠ ʙʝʟ ʥʠʭ. ʕʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʢʦʥ-

ʩʪʨʫʢʮʠʶ ʥʘʩʦʩʘ, ʪʨʝʙʫʷ ʧʨʠʚʦʜ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʝʤʝʱʝʥʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʘ ʟʘ ʩʯʸʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʦʪʩʪʦʡʥʠʢʦʚ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʛʘʙʘʨʠ-

ʪʳ ʫʩʪʘʥʦʚʢʠ, ʤʝʪʘʣʣʦy ʤʢʦʩʪʴ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʣʦʩʴ ʩʥʠʞʝʥʠʝ ʤʝʪʘʣʣʦʸʤʢʦʩʪʠ, 

ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʫʧʨʦʱʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʫʣʫʯʰʝʥʠʝ ʦʯʠʩʪʢʠ 

ʦʪ ʛʨʘʥʫʣ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʦʪʨʘʞʘʪʝʣʠ ʚʦʜʷʥʦʛʦ ʧʦʪʦʢʘ ʚ ʩʤʝʩʠ ʩ ʛʨʘʥʫʣʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘʜ 

ʩʦʧʣʘʤʠ, ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʣʠʥʠʷ ʩʝʯʝ-

ʥʠʷ ʢʦʪʦʨʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʨʘʭʠ-

ʩʪʦʭʨʦʥʫ ï ʢʨʠʚʫʶ ʩʢʦʨʝʡʰʝʛʦ ʩʧʫʩʢʘ, ʘ ʥʘ ʩʪʝʥʢʝ ʢʦʨʧʫʩʘ ʤʦʝʯʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʨʘʟʤʝʱʝʥʘ ʚʨʘʱʘʶʱʘʷʩʷ ʱʸʪʢʘ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʝ-

ʤʦʡ ʜʣʠʥʦʡ. 

ʄʘʰʠʥʘ ʜʣʷ ʤʦʡʢʠ ʢʦʣʸʩ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʢʦʣʸʩ 

ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʧʦʩʘʜʦʯʥʳʤ ʜʠʘʤʝʪʨʦʤ ʜʠʩʢʘ 13" ʠ 14". ʇʠ-

ʪʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʨʸʭʬʘʟʥʦʛʦ ʪʦʢʘ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 380 ɺ.  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʘʰʠʥʘ ʜʣʷ ʤʦʡʢʠ ʢʦʣʸʩ (ʨʠʩ. 1) ʩʦʩʪʦʠʪ ʠʟ ʸʤ-

ʢʦʩʪʠ (2), ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʤʦʶʱʘʷ ʩʤʝʩʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʦʜʳ ʠ 

ʧʦʣʠʤʝʨʥʳʭ ʛʨʘʥʫʣ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʠʞʝ ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ, ʩʣʠʚʥʦʡ 

ʛʦʨʣʦʚʠʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʸʤʢʦʩʪʠ ʠ ʟʘʢʨʳʪʦʡ ʢʨʳʰ-

ʢʦʡ (1), ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʚʦʜʷʥʦʛʦ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ (3). ɺʳʭʦʜʥʳʝ 

ʧʘʪʨʫʙʢʠ (4) ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩ ʦʪʨʘʞʘʪʝʣʷʤʠ (5) ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʘ-

ʙʦʯʝʤ ʦʪʩʝʢʝ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʦʪ ʦʤʳʚʘʝʤʦʛʦ ʢʦʣʝʩʘ (6), ʨʘʟʤʝʱʘʝ-

ʤʦʛʦ ʥʘ ʚʨʝʤʷ ʦʯʠʩʪʢʠ ʥʘ ʦʧʦʨʥʦ-ʧʨʠʚʦʜʥʳʭ ʨʦʣʠʢʘʭ (7) ʚʝʨʪʠʢʘʣʴʥʦ. 

ʆʜʠʥ ʠʟ ʨʦʣʠʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʬʪʳ (8) ʩʦʝʜʠʥʸʥ ʩ ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʦʤ  

(9). ʂ ʙʦʢʦʚʳʤ ʩʪʝʥʢʘʤ ʨʘʙʦʯʝʛʦ ʦʪʩʝʢʘ ʧʨʠʢʨʝʧʣʝʥʳ ʦʛʨʘʥʠʯʠʪʝʣʠ, 

ʚʦʟʜʫʰʥʳʝ ʩʦʧʣʘ ʩ ʦʪʨʘʞʘʪʝʣʷʤʠ, ʩʦʝʜʠʥʸʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦ-
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ʤʘʛʥʠʪʥʦʛʦ ʢʣʘʧʘʥʘ ʩ ʠʩʪʦʯʥʠʢʦʤ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ; ʱʸʪʢʘ(10), ʩʚʷʟʘʥ-

ʥʘʷ ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʝʡ ʩ ʚʝʜʫʱʠʤ ʚʘʣʦʤ (11) ʠ ʧʥʝʚʤʦʩʠʩʪʝʤʦʡ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʤʦʡʢʠ ʢʦʣʝʩ: 

1 ï ʢʨʳʰʢʘ ʙʘʢʘ; 2 ï ʙʘʢ ʩ ʤʦʶʱʝʡ ʩʤʝʩʴʶ; 3 ï ʮʝʥʪʨʦʙʝʞʥʳʡ ʚʦʜʷʥʦʡ 

ʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ; 4 ï ʚʳʭʦʜʥʳʝ ʧʘʪʨʫʙʢʠ; 5 ï ʦʪʨʘʞʘʪʝʣʠ; 6 ï ʢʦʣʝʩʦ; 

7 ï ʦʧʦʨʥʦ-ʧʨʠʚʦʜʥʳʝ ʨʦʣʠʢʠ; 8 ï ʤʫʬʪʘ; 9 ï ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨ;              

10 ï ʱʝʪʢʘ; 11 ï ʦʧʦʨʥʦ-ʧʨʠʚʦʜʥʦʡ ʚʘʣ; 12 ï ʫʧʦʨʳ; 13 ï ʚʝʜʦʤʳʡ 

ʰʢʠʬ; 14 ï ʚʘʣ ʬʣʘʥʮʘ; 15 ï ʪʨʫʙʢʘ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʱʸʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷ, ʟʘ-

ʢʨʝʧʣʸʥʥʦʡ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʢʨʘʡʥʠʤʠ ʚʠʪʢʘʤʠ ʥʘ ʩʪʫʧʠʮʝ ʚʝʜʦʤʦʛʦ 

ʰʢʠʚʘ (13), ʠ ʦʙʪʷʥʫʪʦʡ ʵʣʘʩʪʠʯʥʳʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʚʦʟʜʫʭʦʥʝʧʨʦ-

ʥʠʮʘʝʤʳʤ ʱʸʪʦʯʥʳʤ ʧʦʣʦʪʥʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʥʘʨʫʞʥʦʡ ʠ ʩʚʦ-

ʙʦʜʥʦʡ ʪʦʨʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷ. ʇʨʠʯʸʤ ʚ ʧʦʣʦ-



82 
 

ʞʝʥʠʠ ʨʘʩʪʷʥʫʪʦʡ ʧʨʫʞʠʥʳ ʱʸʪʦʯʥʦʝ ʧʦʣʦʪʥʦ ʨʘʩʪʷʛʠʚʘʝʪʩʷ, ʘ ʧʨʠ 

ʚʦʟʚʨʘʪʝ (ʩʞʘʪʠʠ) ʧʨʫʞʠʥʳ ʦʥʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʛʦʬʨʳ ʤʝʞʜʫ 

ʚʠʪʢʘʤʠ ʧʨʫʞʠʥʳ. ɺʝʜʦʤʳʡ ʰʢʠʚ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʜʚʫʭ ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʘʭ, ʥʘʩʘʞʘʥʥʳʭ ʥʘ ʚʘʣ ʬʣʘʥʮʘ (14). ɺʘʣ ʬʣʘʥʮʘ 

ʠʤʝʝʪ ʦʩʝʚʦʝ ʦʪʚʝʨʩʪʠʝ, ʩʦʝʜʠʥʸʥʥʦʝ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ 

ʪʨʫʙʢʦʡ (15). 

ʊʨʝʙʫʶʱʝʝ ʦʯʠʩʪʢʠ ʢʦʣʝʩʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʨʦʣʠʢʠ. ʇʨʠ 

ʚʢʣʶʯʝʥʠʠ ʫʩʪʘʥʦʚʢʠ ʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ ʯʝʨʝʟ ʧʘʪʨʫʙʢʠ (4) ʧʦʜʘʸʪ 

ʩʤʝʩʴ ʚʦʜʳ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʛʨʘʥʫʣʘʤʠ ʥʘ ʦʪʨʘʞʘʪʝʣʠ (5), ʘ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʠʭ ʥʘ ʦʤʳʚʘʝʤʦʝ ʢʦʣʝʩʦ. 

ʆʪʨʘʞʘʪʝʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʣʠʥʠʷ ʩʝʯʝʥʠʷ ʢʦʪʦʨʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʙʨʘʭʠʩʪʦʭʨʦʥʫ ï ʢʨʠʚʫʶ ʩʢʦʨʝʡʰʝʛʦ ʩʧʫʩʢʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʠʟʤʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʥʘʧʦʨʘ, ʘ ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʩʢʦʨʦʩʪʠ ʯʘʩʪʠʮ ʤʦʶʱʝʡ ʩʤʝʩʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʜʳ ʠ ʛʨʘʥʫʣ ʩ ʦʤʳʚʘʝʤʳʤ ʢʦʣʝ-

ʩʦʤ. ɿʘ ʩʯʸʪ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʦʯʠʩʪʢʠ ʢʦʣʝʩʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ. 

ʂʦʣʝʩʦ ʧʨʠʚʦʜʠʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʦʪ ʦʧʦʨʥʦ-ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ (11) 

ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʦʙʤʳʚʘʥʠʷ. ʋʧʦʨʳ (12) ʧʦʜʜʝʨʞʠʚʘʶʪ ʢʦʣʝʩʦ ʚ ʚʝʨ-

ʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. ɺʨʝʤʷ ʤʦʡʢʠ ʢʦʣʝʩʘ ʟʘʜʘʸʪʩʷ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚ-

ʣʝʥʠʷ. 

ʇʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʥʘʩʦʩʘ ʦʪʢʨʳʚʘʝʪʩʷ ʢʣʘʧʘʥ ʠ ʢ ʚʦʟʜʫʰʥʳʤ 

ʩʦʧʣʘʤ ʧʦʜʘʸʪʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚʦʟʜʫʭ, ʩʜʫʚʘʶʱʠʡ ʩ ʢʦʣʝʩʘ ʠʟʣʠʰʢʠ 

ʚʦʜʳ ʠ ʧʣʘʩʪʠʢʦʚʳʝ ʛʨʘʥʫʣʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʜʫʭ ʧʦʜʘʸʪʩʷ ʠ ʢ ʚʨʘ-

ʱʘʶʱʝʡʩʷ ʱʸʪʢʝ. ʑʸʪʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʘ ʦʯʠʩʪʢʠ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʸʥʥʦʡ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʦʙʦʜʘ ʢʦʣʝʩʘ ʠ ʫʜʘʣʠʪʴ ʵʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʪʦʣʴʢʦ ʚʦʜʦʡ ʩ ʛʨʘʥʫʣʘ-

ʤʠ ʫʜʘʸʪʩʷ ʥʝ ʚʩʝʛʜʘ. 

ʑʸʪʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ ʜʣʠ-

ʥʫ ʟʘ ʩʯʸʪ ʨʘʩʪʷʞʝʥʠʷ ʧʨʫʞʠʥʳ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʚʭʦʜʠʪ ʚʦ ʚʥʫʪʨʝʥʥʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʠʩʢʘ ʢʦʣʝʩʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʝʛʦ ʜʦʦʯʠʩʪʢʫ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ 

ʠ ʧʨʠʣʠʧʰʠʭ ʧʣʘʩʪʠʢʦʚʳʭ ʛʨʘʥʫʣ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʜʦʦʯʠʩʪʢʠ ʢʦʣʝʩʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʪ-

ʢʣʶʯʘʝʪ ʧʨʠʚʦʜ ʨʦʣʠʢʘ (11) ʠ ʧʦʜʘʯʫ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ. ʇʨʠ ʵʪʦʤ ʱʸʪʢʘ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʸ ʚʨʘʱʝʥʠʝ ʠ ʫʢʦʨʘʯʠʚʘʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʫʞʠ-

ʥʳ. ʉʤʳʚʘʝʤʳʝ ʯʘʩʪʠʮʳ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦʩʪʫʧʘʶʪ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʸʤ-

ʢʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʠʭ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʦʥʠ ʦʩʝʜʘʶʪ ʥʘ ʜʥʦ. ʇʦʩʣʝ 

ʜʦʩʪʠʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʦʪʣʦʞʝʥʠʡ ʟʘʛʨʷʟʥʝʥʠʡ ʧʨʦʠʟʚʦʜʷʪ 

ʦʯʠʩʪʢʫ ʸʤʢʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʩʣʠʚʘʶʪ ʦʪʩʪʦʷʚʰʫʶʩʷ ʚʦʜʫ ʚ ʨʝʟʝʨʚʥʫʶ 

ʸʤʢʦʩʪʴ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʪʚʝʨʥʫʚ ʢʨʳʰʢʫ (1) ʧʨʦʠʟʚʦ-
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ʜʷʪ ʩʣʠʚ ʟʘʛʨʷʟʥʝʥʠʡ ʚʤʝʩʪʝ ʩ ʦʩʪʘʪʢʘʤʠ ʚʦʜʳ ʠ ʛʨʘʥʫʣʘʤʠ ʚ ʸʤʢʦʩʪʴ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʸʤʢʦʩʪʴ ʩ ʛʨʷʟʥʦʡ ʚʦʜʦʡ ʜʦʣʠʚʘʶʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʚʦʜʳ ʠ ʩʦʙʠʨʘʶʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʧʣʳʚʰʠʝ ʛʨʘʥʫʣʳ. ʇʦ ʟʘʚʝʨʰʝ-

ʥʠʠ ʨʘʙʦʪ ʧʦ ʦʯʠʩʪʢʝ ʸʤʢʦʩʪʠ ʛʦʨʣʦʚʠʥʫ ʸʤʢʦʩʪʠ ʟʘʢʨʳʚʘʶʪ ʢʨʳʰʢʦʡ, 

ʠ ʚ ʢʦʨʧʫʩ ʤʘʰʠʥʳ ʥʘʣʠʚʘʝʪʩʷ ʚʦʜʘ ʠ ʜʦʙʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʛʨʘʥʫʣ. 

ʀʟʤʝʥʝʥʠʝ ʨʘʙʦʯʝʡ ʜʣʠʥʳ ʱʸʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ. ʇʨʠ ʧʦʜʘʯʝ ʝʛʦ ʯʝʨʝʟ ʪʨʫʙʢʫ (4) ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʦ-

ʣʦʩʪʴ ʱʸʪʢʠ ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʚʦʟʨʘʩʪʘʝʪ, ʠ ʧʨʫʞʠʥʘ ʨʘʩʪʷʞʝʥʠʷ ʫʜʣʠ-

ʥʷʝʪʩʷ, ʧʦʢʘ ʥʝ ʥʘʪʥ̫ʝʪʩʷ ʵʣʘʩʪʠʯʥʦʝ ʱʸʪʦʯʥʦʝ ʧʦʣʦʪʥʦ. ɿʘ ʩʯʸʪ ʵʪʦʛʦ 

ʱʸʪʢʘ ʚʭʦʜʠʪ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʦʣʦʩʪʴ ʦʯʠʱʘʝʤʦʛʦ ʜʠʩʢʘ. ɺʨʘʱʝʥʠʝ 

ʱʸʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʤʝʥʥʳʤ ʧʨʠʚʦʜʦʤ ʯʝʨʝʟ ʰʢʠʚ (13), ʥʘ ʩʪʫʧʠ-

ʮʝ ʢʦʪʦʨʦʛʦ ʟʘʢʨʝʧʣʸʥ ʦʜʠʥ ʢʦʥʝʮ ʧʨʫʞʠʥʳ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʱʸʪʢʘ ʤʦʞʝʪ ʠʟʛʠʙʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʨʘʱʝʥʠʷ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʷ ʙʣʘʛʦ-

ʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʢʘʨʢʘʩʦʤ ʱʸʪʢʠ ʷʚʣʷʝʪʩʷ ʧʨʫʞʠʥʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʸ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʛʠʙʢʠʡ ʚʘʣ. ʇʨʠ ʩʙʨʘʩʳʚʘʥʠʠ ʜʘʚʣʝʥʠʷ ʚʦʟ-

ʜʫʭʘ ʧʨʫʞʠʥʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʆʜʥʦʚʨʝʤʝʥ-

ʥʦ ʦʪʢʣʶʯʘʝʪʩʷ ʧʨʠʚʦʜ ʢʦʣʝʩʘ, ʘ ʟʥʘʯʠʪ, ʠ ʱʸʪʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʠʧʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʉʇʂ ʠʤʝʥʠ ç1 ʄʘʷè ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʂʨʘʩ-

ʥʦʦʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʪʢʨʳʪʴ ʰʠʥʦʤʦʥʪʘʞʥʳʡ 

ʫʯʘʩʪʦʢ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʟʘʪʨʘʪʳ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʢʦʥʩʪʨʫʢʮʠʠ [2, ʩ. 10] ʚ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʘ ʩʦʩʪʘʚʷʪ 17 021 ʨʫʙ.; ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 27 520 ʨʫʙ./ʛʦʜ. 
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DEVELOPING OF THE DEVICE FOR CLEANING WHEELS  

 

Key words: automobile service, cleaning agent, device for cleaning 

the wheels, efficiency, wheel balancing. 

 

Annotation. A device for cleaning the wheels of cars is presented. 

The necessary calculations for project of device are made. Revealed its pros 

and cons.  
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʍʀʄʀʏɽʉʂʆɻʆ ʉʆʉʊɸɺɸ 

ɿɽʈʅɸ ʊʈʀʊʀʂɸʃɽ ʂɸʂ ʆʉʅʆɺʅʆɻʆ 

ɹɽʃʂʆɺʆʉʆɼɽʈɾɸʑɽɻʆ ʉʓʈʔʗ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʠʥʦʢʠʩʣʦʪʳ, ʙʝʣʢʠ, ʙʝʣʢʦʚʦʩʦʜʝʨʞʘʱʝʝ 

ʩʳʨʴʝ, ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ, ʪʨʠʪʠʢʘʣʝ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʚ 

ʙʝʣʢʘʭ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ 

ʙʝʣʢʦʚ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʠ ʟʝʨʥʝ ʪʨʠʪʠʢʘʣʝ. ɺʳʷʚʣʝʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʠʪʘʥʠʠ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʪʨʠʪʠʢʘ-

ʣʝ. 

 

ʇʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʟʜʦʨʦʚʴʷ ʠ ʠʥʪʝʣʣʝʢʪʘ ʯʝʣʦʚʝʢʘ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ ʚʩʝʭ ʥʘʰʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ (ʦʢʦʣʦ 41 %) ʩʚʷʟʘʥʘ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ ʧʠʪʘʥʠʝʤ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ 

ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʥʝʚʦʟʤʦʞʥʦ ʧʠʪʘʪʴʩʷ ʧʨʘʚʠʣʴ-

ʥʦ ʪʘʢ, ʯʪʦʙʳ ʚ ʦʨʛʘʥʠʟʤ ʧʦʩʪʫʧʘʣʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʙʝʣʢʠ, ʚʠʪʘʤʠʥʳ 

ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. 

ʉʨʝʜʠ ʧʠʱʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʠʤʝʶʱʠʭ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʜʦ-

ʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʚʘʞʥʝʡʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʣʥʦʮʝʥʥʦʤʫ ʠ ʨʝʛʫ-

ʣʷʨʥʦʤʫ ʩʥʘʙʞʝʥʠʶ ʦʨʛʘʥʠʟʤʘ ʙʝʣʢʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʦʨʛʘʥʠʟʤʝ ʯʘʱʝ ʚʩʝʛʦ ʠ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʩʙʦʠ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʧʠʪʘʝʪʩʷ ʚʝʛʝʪʘʨʠʘʥʩʢʦʡ ʧʠʱʝʡ, 

ʥʝʢʦʪʦʨʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʝʛʦ ʦʨʛʘʥʠʟʤ ʚʦʚʩʝ ʥʝ ʧʦʩʪʫʧʘʶʪ ʠʣʠ ʧʦ-

ʩʪʫʧʘʶʪ ʚ ʦʯʝʥʴ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʄʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪ ʪʨʝʙʫʝʪʩʷ 

ʩʧʦʨʪʩʤʝʥʘʤ ʠ ʣʶʜʷʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʪʷʞʝʣʳʤ ʬʠʟʠʯʝʩʢʠʤ ʪʨʫʜʦʤ.   

ɻʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʠ ʦʙʨʘʟʫʶʪ ʙʝʣʦʢ, ʧʦʵʪʦʤʫ ʠʭ ʝʱʝ ʥʘʟʳʚʘʶʪ çʢʠʨʧʠʯʠʢʘ-

ʤʠè ʙʝʣʢʘ. ɹʝʣʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʯʘʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩ-

ʭʦʜʷʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ɹʝʟ ʙʝʣʢʦʚ ʥʝʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʬʝʨʤʝʥʪʦʚ. ɸ ʙʝʟ ʬʝʨʤʝʥʪʦʚ ʥʝʚʦʟʤʦʞʥʘ ʞʠʟʥʴ. ʊʘʢʞʝ ʙʝʣʦʢ ʦʙʨʘʟʫʝʪ 
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ʢʦʣʣʘʛʝʥ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʧʦʜʚʠʞʥʦʩʪʴ ʩʫʩʪʘʚʦʚ, ʚʳʧʦʣʥʷʝʪ ʟʘʱʠʪʥʫʶ 

ʬʫʥʢʮʠʶ. ʉ ʫʯʘʩʪʠʝʤ ʙʝʣʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʦʩʪ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʢʣʝ-

ʪʦʢ, ʙʝʣʢʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʇʨʠ ʫʯʘʩʪʠʠ ʙʝʣʢʦʚ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʦʜʥʳʡ ʙʘʣʘʥʩ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʙʝʣʢʘ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʳʰʮʘʭ, 1/5 ï ʚ ʢʦʩʪʷʭ ʠ ʭʨʷʱʘʭ, 1/10 ï ʚ ʢʦʞʝ. ɹʝʣʦʢ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʘʞʝ ʚ ʤʦʯʝ ʠ ʞʝʣʯʠ. 

ʇʨʠ ʫʯʝʪʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʩʦʙʝʥʥʦ ʧʨʦ-

ʜʫʢʪʘ ʪʘʢʦʡ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʚʘʞʥʦʩʪʠ, ʢʘʢ ʭʣʝʙ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳ-

ʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʙʝʣʢʘ, ʥʦ ʪʘʢʞʝ ʠ ʝʛʦ ʢʘʯʝ-

ʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ, ʪ. ʝ. ʩʦʜʝʨʞʘʥʠʝ ʚ ʙʝʣʢʝ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ.  

ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ ʠ 

ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ (ʪʘʙʣ. 1).  

 
ʊʘʙʣʠʮʘ 1 ī ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʣʢʘʭ 

ʚʟʨʦʩʣʦʛʦ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

 

ɻʨʫʧʧʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʫʜʘ ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ɹʝʣʢʠ, ʛ 

 

ʤ ʞ 

ʈʘʙʦʪʥʠʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ: 

ʥʘʫʯʥʳʝ ʨʘʙʦʪʥʠʢʠ, ʩʪʫʜʝʥʪʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʝʡ, ʦʧʝʨʘʪʦʨʳ, ʢʦʥʪʨʦʣʝʨʳ, ʧʝʜʘʛʦʛʠ, 

ʜʠʩʧʝʪʯʝʨʳ, ʨʘʙʦʪʥʠʢʠ ʧʫʣʴʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

18 29 72 61 

30 39 68 59 

40 59 65 58 

ʈʘʙʦʪʥʠʢʠ, ʟʘʥʷʪʳʝ ʣʝʛʢʠʤ ʬʠʟʠʯʝʩʢʠʤ ʪʨʫʜʦʤ: 

ʚʦʜʠʪʝʣʠ ʪʨʘʤʚʘʝʚ ʠ ʪʨʦʣʣʝʡʙʫʩʦʚ, ʨʘʙʦʪʥʠʢʠ ʢʦʥ-

ʚʝʡʝʨʦʚ, ʫʧʘʢʦʚʱʠʮʳ, ʰʚʝʡʥʠʢʠ, ʘʛʨʦʥʦʤʳ, ʤʝʜ-

ʩʝʩʪʨʳ, ʩʘʥʠʪʘʨʢʠ, ʨʘʙʦʪʥʠʢʠ ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ 

18 29 80 66 

30 39 77 65 

40 59 72 63 

ʈʘʙʦʪʥʠʢʠ, ʟʘʥʷʪʳʝ ʪʨʫʜʦʤ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ: ʩʣʝʩʘ-

ʨʠ-ʥʘʣʘʜʯʠʢʠ, ʥʘʩʪʨʦʡʱʠʢʠ, ʩʪʘʥʦʯʥʠʢʠ, ʙʫʨʦʚʠʢʠ, 

ʚʦʜʠʪʝʣʠ ʪʷʞʝʣʳʭ ʤʘʰʠʥ, ʚʦʜʠʪʝʣʠ ʘʚʪʦʙʫʩʦʚ,  

ʪʝʢʩʪʠʣʴʱʠʢʠ, ʦʙʫʚʱʠʢʠ, ʧʨʦʜʘʚʮʳ ʧʨʦʜʪʦʚʘʨʦʚ, 

ʤʝʪʘʣʣʫʨʛʠ, ʨʘʙʦʪʥʠʢʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ 

18 29 94 76 

30 39 89 74 

40 59 84 72 

ʈʘʙʦʪʥʠʢʠ, ʟʘʥʷʪʳʝ ʪʷʞʝʣʳʤ ʬʠʟʠʯʝʩʢʠʤ ʪʨʫʜʦʤ: 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ, ʜʝʨʝʚʦʦʙʨʘʙʦʪʯʠʢʠ, ʣʠʪʝʡ-

ʱʠʢʠ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦ-

ʯʠʭ ʠ ʤʝʭʘʥʠʟʘʪʦʨʦʚ 

18 29 108 87 

30 39 102 84 

40 59 96 82 

ʈʘʙʦʪʥʠʢʠ ʦʩʦʙʦ ʪʷʞʝʣʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʪʨʫʜʘ: 

ʩʧʦʨʪʩʤʝʥʳ (ʙʦʨʮʳ, ʰʪʘʥʛʠʩʪʳ, ʙʦʢʩʸʨʳ), ʩʧʘʩʘʪʝ-

ʣʠ 

18 29 117  

30 39 111  

40 59 104  
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ɹʝʣʢʠ (ʧʨʦʪʝʠʥʳ) ï ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʨʠʨʦʜʥʳʝ ʩʦʝʜʠʥʝ-

ʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʩʪʘʪʢʦʚ ʘʤʠʥʦʢʠʩʣʦʪ. ʆʪʥʦʩʷʪʩʷ ʢ ʞʠʟʥʝʥʥʦ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʚʝʱʝʩʪʚʘʤ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʳ ʞʠʟʥʴ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʦʨʛʘʥʠʟʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʣʢʦʚʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʦ-ʙʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʙʝʣʢʘ ʚ 

ʨʘʮʠʦʥʝ ʜʦ 3 % ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʥʦʨʤ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʚʳʨʘʙʦʪʢʠ 

ʬʝʨʤʝʥʪʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʩʚʦʝʥʠʝ ʚʘʞʥʝʡʰʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ. ʇʨʠ ʥʝʭʚʘʪʢʝ ʙʝʣʢʘ ʫʭʫʜʰʘʝʪʩʷ ʫʩʚʦʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʪʘʤʠʥʦʚ, 

ʧʦʣʝʟʥʳʭ ʞʠʨʦʚ, ʤʥʦʛʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʊʘʢ ʢʘʢ ʛʦʨʤʦʥʳ ʷʚʣʷʶʪʩʷ 

ʙʝʣʢʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʥʝʜʦʩʪʘʪʦʢ ʙʝʣʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟ-

ʥʳʤ ʛʦʨʤʦʥʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ.  

ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʥʦʚʢʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʘʢʪʫʘʣʴʥʳʤ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʠʪʘʥʠʠ ʙʝʣʢʦʚʦʩʦʜʝʨʞʘʱʝʝ ʩʳʨʴʝ, 

ʚʠʪʘʤʠʥʳ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʢʘʯʝʩʪʚʝ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʧʦʚʳ-

ʰʘʶʱʠʭ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʙʝʣʢʦʚʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʚʝʜʫʱʘʷ 

ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʰʝʥʠʮʝ, ʠʤʝʶʱʝʡ ʦʪʣʠʯʥʳʝ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʢʘʯʝ-

ʩʪʚʘ. ʆʜʥʘʢʦ ʧʰʝʥʠʮʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʘ ʢ ʨʷʜʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʠʤʝʝʪ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʟʠʥʘ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʘʢʪʫ-

ʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʪʨʠʪʠʢʘʣʝ.  

ʊʨʠʪʠʢʘʣʝ ï ʟʝʨʥʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʝʥʘ ʧʨʠ ʩʢʨʝʱʠ-

ʚʘʥʠʠ ʧʰʝʥʠʮʳ (Triticum) ʩ ʨʦʞʴʶ(Secale). ɺʥʠʤʘʥʠʝ ʩʝʣʝʢʮʠʦʥʝʨʦʚ 

ʠʟʜʘʚʥʘ ʧʨʠʚʣʝʢʣʘ ʠʜʝʷ ʧʝʨʝʜʘʯʠ ʧʰʝʥʠʮʝ ʨʷʜʘ ʮʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠ-

ʟʥʘʢʦʚ ʝʝ ʙʣʠʞʘʡʰʝʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʩʦʨʦʜʠʯʘ ï ʨʞʠ [1, ʩ. 7]. 

ʇʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʭʨʦʤʦʩʦʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʚʫʭ ʨʘʟʥʳʭ ʙʦ-

ʪʘʥʠʯʝʩʢʠʭ ʨʦʜʦʚ ʯʝʣʦʚʝʢʫ ʫʜʘʣʦʩʴ ʚʧʝʨʚʳʝ ʟʘ ʠʩʪʦʨʠʶ ʟʝʤʣʝʜʝʣʠʷ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʥʦʚʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʢʫʣʴʪʫʨʫ, ʢʦʪʦʨʘʷ, ʧʦ 

ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ʩʪʘʥʝʪ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʈʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʵʪʦʡ ʢʫʣʴʪʫʨʝ ʚʳʟʚʘʥ ʙʦʣʴʰʠ-

ʤʠ ʝʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʧʦʣʥʦʮʝʥʥʳʭ ʙʝʣʢʦʚ (ʪʘʙʣ.2). ʈʝ-

ʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʙʝʣʢʘʭ ʧʰʝʥʠʮʳ 

ʠ ʪʨʠʪʠʢʘʣʝ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ:  

1. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʟʝʨʥʦ ʪʨʠʪʠʢʘʣʝ ʯʘʩʪʦ ʧʨʝʚʦʩʭʦʜʠʪ ʥʝ 

ʪʦʣʴʢʦ ʨʦʞʴ, ʥʦ ʠ ʧʰʝʥʠʮʫ, ʚ ʝʸ ʟʝʨʥʝ ʙʦʣʴʰʝ ʣʠʟʠʥʘ ʥʘ 1620 %. 

2. ʇʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʙʝʣʢʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ɺ ʟʝʨʥʝ ʪʨʠʪʠʢʘʣʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ, ʩʦʜʝʨʞʠʪʩʷ ʚʘʞʥʝʡʰʘʷ, ʥʝʟʘʤʝʥʠʤʘʷ ʘʤʠʥʦʢʠʩ-

ʣʦʪʘ ï ʣʠʟʠʥ, ʢʦʪʦʨʦʛʦ ʚ ʙʝʣʢʝ ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʭʚʘʪʘʝʪ.  

3. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʣʠʟʠʥʘ ʪʨʠʪʠʢʘʣʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ 

ʧʰʝʥʠʮʫ, ʚ ʟʝʨʥʝ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʦʢʦʣʦ 3 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʙʝʣʢʘ.  
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ʊʘʙʣʠʮʘ 2 ī ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ 

ʚ ʙʝʣʢʘʭ ʧʰʝʥʠʮʳ ʠ ʪʨʠʪʠʢʘʣʝ 

 

ɸʤʠʥʦʢʠʩʣʦʪʘ ɿʝʨʥʦ ʧʰʝʥʠʮʳ ɿʝʨʥʦ ʪʨʠʪʠʢʘʣʝ 

ʃʠʟʠʥ 17,9 19,6 

ɺʘʣʠʥ 27,6 24,2 

ʃʝʡʮʠʥ 45,0 41,7 

ʀʟʦʣʝʡʮʠʥ 20,4 18,7 

ʄʝʪʠʦʥʠʥ 9,4 6,0 

ʊʨʝʦʥʠʥ 18,3 19,6 

ʊʨʠʧʪʦʬʘʥ 6,8 6,3 

ʌʝʥʠʣʘʣʘʥʠʥ 28,2 28,6 

ʎʠʩʪʠʥ 15,9 7,9 

ʊʝʨʦʟʠʥ 18,7 19,5 

ɸʨʛʠʥʠʥ 28,8 38,2 

ɻʠʩʪʠʜʠʥ 14,3 13,3 

ɸʣʘʥʠʥ 22,6 25,8 

ɸʩʧʘʨʘʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 30,8 41,6 

ɻʣʶʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 186,6 152,8 

ɻʣʠʮʠʥ 25,4 26,5 

ʇʨʦʣʠʥ 62,1 52,1 

ʉʝʨʠʥ 28,7 25,0 

 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʢʣʝʡʢʦʚʠʥ ʦʙʨʘʟʫʶʱʠʭ ʙʝʣʢʦʚ: 

 ʪʨʠʪʠʢʘʣʝ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʨʦʞʴ ʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʰʝ-

ʥʠʮʝ;  

 ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʪʨʠʪʠʢʘʣʝ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 
ʩʦʜʝʨʞʘʥʠʶ ʝʸ ʚ ʧʰʝʥʠʮʝ [4, ʩ. 34].  

ʇʦ ʢʘʯʝʩʪʚʫ ʢʣʝʡʢʦʚʠʥʳ ʪʨʠʪʠʢʘʣʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʜʘʥʥʳʝ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʙʝʣʢʦʚ ʨʞʘʥʦʛʦ 

ʪʠʧʘ. ʊʨʠʪʠʢʘʣʝ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʬʦʩʬʦʣʠʧʠʜʦʚ ʚ ʩʚʷʟʘʥʥʦʡ ʬʦʨʤʝ, 

ʯʝʤ ʧʰʝʥʠʮʘ, ʠ ʵʪʦ ʩʚʦʡʩʪʚʦ, ʚʝʨʦʷʪʥʦ, ʥʘʩʣʝʜʦʚʘʥʦ ʦʪ ʨʞʠ. ʇʦʚʳ-

ʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʛʠʨʫʝʤʳʭ ʣʠʧʠʜʦʚ ʚ ʤʫʢʝ ʠʟ ʵʥʜʦʩʧʝʨʤʘ 

ʪʨʠʪʠʢʘʣʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʩʣʝʜʦʚʘʥʦ ʦʪ ʪʚʸʨʜʦʡ ʧʰʝʥʠʮʳ [2, ʩ. 14]. 

ʂʨʘʭʤʘʣ ʪʨʠʪʠʢʘʣʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʨʘʭʤʘʣʘ ʧʰʝʥʠʮʳ ʠ ʨʞʠ 

ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʤʠʣʘʟʳ (23,7 %). ʇʦ ʚʝʣʠʯʠʥʝ ʧʣʦʪʥʦʩʪʠ ʨʞʠ 
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(ʧʨʠ 30 Áʉ) ʢʨʘʭʤʘʣ ʪʨʠʪʠʢʘʣʝ ʧʨʝʚʦʩʭʦʜʠʪ ʢʨʘʭʤʘʣ ʨʞʠ (1,4465 ʠ 

1,4209), ʫʩʪʫʧʘʷ ʢʨʘʭʤʘʣʫ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ (1,4832) (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 ī ʇʠʝɦʚʘʷ ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʠ ʪʠʪʠʢʘʣʝ 

 

ɿʝʨʥʦʚʘʷ 

ʢʫʣʴʪʫʨʘ 

ɺʦʜʘ, 

% 

ɹʝʣʢʠ, 

% 

ɾʠʨ, % ʋʛʣʝ-

ʚʦʜʳ, % 

ʇʠʝɦ-

ʚʳʝ 

ʚʦʣʦʢ-

ʥʘ, ʛʨ 

ɿʦʣʘ, 

ʛʨ 

ʂʨʘʭ-

ʤʘʣ, ʛʨ 

ɿʝʨʥʦ  

ʧ ʝhʥʠʮʳ  

 

14,0 

 

11,8 

 

2,2 

 

59,5 

 

10,8 

 

1,7 

 

55,5 

ɿʝʨʥʦ ʨʞʠ 14,0 9,9 2,2 55,8 16,4 1,7 52 

ɿʝʨʥʦ  

ʪʨʠʪʠʢʘʣʝ 

 

14,0 

 

12,8 

 

2,08 

 

54,5 

 

2,6 

 

1,7 

 

53,5 

ɿʝʨʥʦ ʪʨʠʪʠʢʘʣʝ ʥʝ ʫʩʪʫʧʘʝʪ ʟʝʨʥʫ ʧʰʝʥʠʮʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ɺ ʥʝʤ ʤʥʦʛʦ ʤʝʜʠ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʤʘʛʥʠʷ, 

ʢʘʣʴʮʠʷ, ʥʘʪʨʠʷ, ʮʠʥʢʘ, ʤʘʨʛʘʥʮʘ ʠ ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ ɺ9, ɺ5, 

ɺ1, ʈʈ ʠ ɽ [3, ʩ. 454]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦ-

ʜʳ: 

1. ɿʝʨʥʦ ʪʨʠʪʠʢʘʣʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʧʨʝʚʦʩʭʦʜʠʪ ʟʝʨʥʦ 

ʧʰʝʥʠʮʳ, ʪʘʢ ʢʘʢ ʙʝʣʦʢ ʪʨʠʪʠʢʘʣʝ ʧʦ ʩʦʩʪʘʚʫ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩ-

ʣʦʪ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥʝʥ ʠ ʣʫʯʰʝ ʫʩʚʦʷʝʤ, ʯʝʤ ʙʝʣʦʢ ʧʰʝʥʠʮʳ.  

2. ɿʝʨʥʦ ʪʨʠʪʠʢʘʣʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴ,ʁ ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʠʪʠʢʘʣʝ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. 
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ʈʆʉʉʀʁʉʂʀɽ ʇʈʆʀɿɺʆɼʀʊɽʃʀ ɻʈʋɿʆɺʆɻʆ ʊʈɸʅʉʇʆʈʊɸ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴʰʝʛʨʫʟʥʳʡ ʘʚʪʦʤʦʙʠʣʴ, ʛʨʫʟʦʧʦʜʲʝʤ-

ʥʦʩʪʴ, ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ. 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚʦ 

ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʛʨʘʝʪ ʪʨʘʥʩʧʦʨʪ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ, ʘ ʛʣʘʚʥʦʝ, 

ʥʘʜʝʞʥʦ ʛʨʫʟ ʙʫʜʝʪ ʜʦʩʪʘʚʣʝʥ ʠʟ ʦʜʥʦʛʦ ʤʝʩʪʘ ʚ ʜʨʫʛʦʝ. ɽʩʪʝʩʪʚʝʥ-

ʥʦ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʳʡ ʧʝʨʝʯʝʥʴ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʟʦʚ ʠ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʠ ʧʦʵʪʦʤʫ 

ʝʩʪʴ ʪʘʢʦʡ ʞʝ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʝʨʝʚʦʟʦʢ. 

 

ʆɸʆ çʂɸʄɸɿè ï ʢʨʫʧʥʝʡʰʠʡ ʚ ʈʦʩʩʠʠ ʠ ʉʅɻ ʢʦʤʧʣʝʢʩ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʪʨʘʢʪʦʨʦʚ, 

ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʅʘʙʝʨʝʞ-

ʥʳʭ ʏʝʣʥʘʭ (ʊʘʪʘʨʩʪʘʥ, ʈʦʩʩʠʷ). ɺʭʦʜʠʪ ʚ ʯʠʩʣʦ 10 ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ 

ʢʦʤʧʘʥʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʷʞʸʣʳʭ ʛʨʫʟʦʚʠʢʦʚ, ʟʘʥʠʤʘʝʪ 8-ʝ ʤʝʩʪʦ ʚ 

ʤʠʨʝ ʧʦ ʦʙʲʸʤʘʤ ʚʳʧʫʩʢʘ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ɿʘ 2007 ʛʦʜ ʂɸʄɸɿ ʚʳʧʫʩʪʠʣ 52 650 ʛʨʫʟʦʚʠʢʦʚ, 63 200 ʜʚʠ-

ʛʘʪʝʣʝʡ ʠ ʩʠʣʦʚʳʭ ʘʛʨʝʛʘʪʦʚ. ʉ ʢʦʥʚʝʡʝʨʘ ʩʦʰʸʣ 1,8-ʤʠʣʣʠʦʥʥʳʡ ʘʚ-

ʪʦʤʦʙʠʣʴ (ʩ ʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 30 ʣʝʪ ʥʘʟʘʜ). ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʥʦ ʫʯʠʪʳʚʘʷ ʫʩʣʦʞʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʳʝ ʩʪʘʥʜʘʨʪʳ, ʙʳʣʦ ʟʘʷʚʣʝʥʦ ʦ ʜʦʩʪʠʞʝʥʠʠ ʫʨʦʚʥʷ 

ʟʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʦʚʝʪʩʢʫʶ ʵʧʦʭʫ. 

ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʥʘ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʨʝʢʦʨʜ-

ʥʦʝ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʵʢʩʧʦʨʪʘ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʢʠ ʂɸʄɸɿ ï                 

13 444 ʝʜʠʥʠʮʳ. ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʆɸʆ 

çʂɸʄɸɿè ʉ. ɸ. ʂʦʛʦʛʠʥ ʙʳʣ ʥʘʛʨʘʞʜʸʥ ʦʨʜʝʥʦʤ ɼʨʫʞʙʳ. 

ɺ 2008 ʛʦʜʫ ʩʦʟʜʘʥ ʄʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʢʣʘʩʪʝʨ ʂɸʄɸɿ-ʂɻʊʋ (ʂɸʀ) ï ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʆɸʆ çʂɸʄɸɿè ʠ 

ʂɻʊʋ ʠʤ. ɸ. ʅ. ʊʫʧʦʣʝʚʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʪʝʭʥʠʯʝʩʢʠʭ 

                                                           
É ʊʘʨʫʢʠʥ ɽ. ʄ., 2013 
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ʢʘʜʨʦʚ ʜʣʷ ʂɸʄɸɿʘ. 

ɻʨʫʧʧʘ ʢʦʤʧʘʥʠʡ çʂɸʄɸɿè ï ʢʨʫʧʥʝʡʰʘʷ ʘʚʪʦʤʦʙʠʣʴʥʘʷ 

ʢʦʨʧʦʨʘʮʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆɸʆ çʂɸʄɸɿè ʟʘʥʠʤʘʝʪ 11-ʝ 

ʤʝʩʪʦ ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʷʞʝʣʳʭ ʛʨʫʟʦʚʳʭ ʘʚ-

ʪʦʤʦʙʠʣʝʡ. 

 

ɿʀʃ (ɿʘʚʦʜ ʠʤʝʥʠ ʃʠʭʘʯʸʚʘ) 

ɿʘʚʦʜ ʫʩʧʝʣ ʩʦʙʨʘʪʴ ʠʟ ʠʪʘʣʴʷʥʩʢʠʭ ʩʙʦʨʦʯʥʳʭ ʢʦʤʧʣʝʢʪʦʚ 

1317 ʛʨʫʟʦʚʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 432 ʝʜ. ʚ 1917 ʛ., 779 ʝʜ. ï ʚ 1918 ʛ. ʠ 106 ï 

ʚ 1919 ʛ. 

ɺ 19191923 ʛʛ. ʟʘʚʦʜ ʟʘʥʠʤʘʣʩʷ ʨʝʤʦʥʪʦʤ ʛʨʫʟʦʚʠʢʦʚ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʤʘʨʦʢ ʠ ʥʘʣʘʞʠʚʘʣ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʪʦʨʦʚ. ʅʘʠʙʦʣʝʝ ʤʘʩʩʦ-

ʚʦʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʡ (ʬʘʢʪʠʯʝʩʢʠ ʟʘʥʦʚʦ) ʤʦʜʝʣʴʶ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʙʳʣ ʘʤʝʨʠʢʘʥʩʢʠʡ 3-ʪʦʥʥʳʡ ʛʨʫʟʦʚʠʢ çʋʘʡʪè, ʢʦʪʦʨʳʡ ɸʄʆ ʚʳʧʫʩʪʠʣ 

ʚ ʢʦʣʠʯʝʩʪʚʝ 131 ʝʜ. ʕʪʦʪ ʛʨʫʟʦʚʠʢ ʜʘʞʝ ʭʦʪʝʣʠ ʟʘʧʫʩʢʘʪʴ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ, ʥʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʚʩʝ ʞʝ ʙʳʣʦ ʦʪʜʘʥʦ ʙʦʣʝʝ ʣʸʛʢʦʤʫ çʌʀɸʊ-15 

Terè, ʥʘ ʢʦʪʦʨʳʡ ʠʤʝʣʘʩʴ ʚʩʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ [1, ʩ. 34]. 

ɸʄʆ ɿʀʃ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʨʫʟʦʚʳʭ ʘʚʪʦ-

ʤʦʙʠʣʝʡ ʧʦʣʥʦʡ ʤʘʩʩʦʡ ʦʪ 6,95 ʪ ʜʦ 14,5 ʪ, ʘʚʪʦʙʫʩʦʚ ʤʘʣʦʛʦ ʢʣʘʩʩʘ 

ʜʣʠʥʦʡ 6,67,9 ʤ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʜ ʟʘʢʘʟ) ʠ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʚʳʩʰʝʛʦ ʢʣʘʩʩʘ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʜ ʟʘʢʘʟ). ɺ 19751989 ʛʛ. ʟʘʚʦʜ ʝʞʝ-

ʛʦʜʥʦ ʩʦʙʠʨʘʣ ʧʦ 195210 ʪʳʩ. ʛʨʫʟʦʚʠʢʦʚ. ɺ 1990-ʭ ʦʙʲʸʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʫʧʘʣ ʜʦ 7,2 ʪʳʩ. ʛʨʫʟʦʚʠʢʦʚ (1996 ʛ.), ʧʦʩʣʝ    

2000 ʛ. ʚʦʟʨʦʩ ʜʦ 22 ʪʳʩ., ʟʘʪʝʤ ʩʥʦʚʘ ʩʪʘʣ ʩʥʠʞʘʪʴʩʷ. ɺ 2010 ʛʦʜʫ ʧʨʦ-

ʠʟʚʝʜʝʥʦ 4,54 ʪʳʩ. ʘʚʪʦʤʦʙʠʣʝʡ. ʉ 1924 ʧʦ 2010 ʟʘʚʦʜ ʧʨʦʠʟʚʸʣ                

7 ʤʣʥ 867 ʪʳʩ. 850 ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 39 ʪʳʩ. 533 ʘʚʪʦʙʫʩʘ ʠ        

12 ʪʳʩ. 145 ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʅʘ ʵʢʩʧʦʨʪ ʚ 51 ʩʪʨʘʥʫ ʤʠʨʘ ʧʦ-

ʩʪʘʚʣʝʥʦ ʩʚʳʰʝ 630 ʪʳʩ. ʘʚʪʦʤʦʙʠʣʝʡ. 

ɿʘ 2008 ʛ. ɸʄʆ ɿʀʃ ʦʪʛʨʫʟʠʣ ʧʦʪʨʝʙʠʪʝʣʷʤ 4 539 ʛʨʫʟʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ (ï51,3 % ʢ 2007 ʛʦʜʫ) ʠ 9 ʘʚʪʦʙʫʩʦʚ (ï65,4 %). ɺ 2008 ʛʦ-

ʜʫ ʚʳʨʫʯʢʘ ʢʦʤʧʘʥʠʠ ʩʦʩʪʘʚʠʣʘ 3,611 ʤʣʨʜ ʨʫʙ. (73,2 % ʢ 2007 ʛʦʜʫ). 

 

ʋɸɿ (ʆɸʆ çʋʣʴʷʥʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʟʘʚʦʜè, ʘʙʙʨʝʚʠʘʪʫ-

ʨʳ ʋɸɿ, UAZ) 

 

ʇʨʝʜʧʨʠʷʪʠʝ ʚ ʋʣʴʷʥʦʚʩʢʝ ʦʩʥʦʚʘʥʦ ʚ ʠʶʣʝ 1941 ʛ., ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʭʦʣʜʠʥʛʘ Sollers (ʆɸʆ çʉʦʣʣʝʨʩè, ʙʳʚʰʝʝ 

ʆɸʆ çʉʝʚʝʨʩʪʘʣʴ-ʘʚʪʦè). ʗʚʣʷʝʪʩʷ ʨʦʩʩʠʡʩʢʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʧʦʣ-

ʥʦʧʨʠʚʦʜʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʥʝʜʦʨʦʞʥʠʢʦʚ, ʣʸʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ ʠ ʤʠʢ-

ʨʦʘʚʪʦʙʫʩʦʚ [2, ʩ. 67]. 

ʄʦʜʝʣʴʥʳʡ ʨʷʜ çʋɸɿʘè ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ʉ ʜʝʢʘʙʨʷ 2003 ʛʦ-
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ʜʘ ʥʘ ʩʤʝʥʫ ʩʪʘʨʦʤʫ ʋɸɿ-3151 ʧʨʠʰʸʣ ʥʦʚʳʡ ʚʥʝʜʦʨʦʞʥʠʢ ʋɸɿ ʍʘʥ-

ʪʝʨ. ɺ ʘʚʛʫʩʪʝ 2005 ʛʦʜʘ ʥʘ ʩʤʝʥʫ ʋɸɿ-3162 ʥʘʯʘʪ ʚʳʧʫʩʢ ʋɸɿ ʇʘʪʨʠ-

ʦʪ. ʉ ʘʚʛʫʩʪʘ 2008 ʛʦʜʘ ʥʘʯʘʪ ʚʳʧʫʩʢ ʋɸɿ ʇʠʢʘʧ. 

 

ʋʨʘʣɸɿ (ʋʨʘʣʴʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʟʘʚʦʜ) 

ʆʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʚʳʧʫʩʢʫ 

ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ï ʆʪʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ 

ʦʙʱʝʩʪʚʦ çɸʚʪʦʤʦʙʠʣʴʥʳʡ ʟʘʚʦʜ çʋʨʘʣè. ʈʘʩʧʦʣʦʞʝʥ ʚ ʄʠʘʩʩʝ (ʏʝ-

ʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ). ɿʘʚʦʜ ʚʳʧʫʩʢʘʝʪ ʙʦʨʪʦʚʳʝ ʛʨʫʟʦʚʠʢʠ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʣʷ ʮʝʣʝʡ ɺʦʦʨʫʞʸʥʥʳʭ ʩʠʣ ʈʌ): ʋʈɸʃ-43206 (ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ), 

ʋʈɸʃ-532301, ʋʨʘʣ-632302, ʚʘʭʪʦʚʳʝ ʘʚʪʦʙʫʩʳ, ʩʝʜʝʣʴʥʳʝ ʪʷʛʘʯʠ ʠ   

ʪ. ʧ. 

çʋʨʘʣɸɿè ʷʚʣʷʝʪʩʷ (ʩʦʚʤʝʩʪʥʦ ʩ ʆɸʆ çɻʘʟʧʨʦʤè ʠ ʠʪʘʣʴʷʥ-

ʩʢʦʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʤʧʘʥʠʝʡ Iveco SPA, ʄʠʣʘʥ) ʩʦʫʯʨʝʜʠʪʝ-

ʣʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çIVECO-ʋʨʘʣɸɿè, ʚʳʧʫʩʢʘʶʱʝʛʦ ʩʘʤʦ-

ʩʚʘʣʳ, ʩʝʜʝʣʴʥʳʝ ʪʷʛʘʯʠ, ʣʝʩʦʚʦʟʳ, ʩʦʨʪʠʤʝʥʪʦʚʦʟʳ ʠ ʰʘʩʩʠ ʧʦ ʣʠʮʝʥ-

ʟʠʠ Iveco. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʟʘʚʦʜʘ ï ʜʦ 3000 ʘʚʪʦʤʦʙʠʣʝʡ ʚ 

ʛʦʜ. 

ɺ 2008 ʛ. ʧʦʜʛʦʪʦʚʣʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦʨʦʞʥʳʭ ʩʘʤʦʩʚʘʣʦʚ 

ʋʨʘʣ-63685 ʠ ʋʨʘʣ-6563 ʩ ʫʚʝʣʠʯʝʥʥʳʤʠ ʦʙʲʸʤʘʤʠ ʢʫʟʦʚʘ. ɺ 2005 ʛ. 

ʟʘʚʦʜ ʚʳʧʫʩʪʠʣ 7678 ʛʨʫʟʦʚʠʢʦʚ ï ʥʘ 5 % ʙʦʣʴʰʝ, ʯʝʤ ʚ 2004 ʛ., ʠʟ ʦʙ-

ʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦʜʘʞ 17 % ʘʚʪʦʤʦʙʠʣʝʡ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʵʢʩʧʦʨʪ.            

ɺ 2006 ʛ. ʙʳʣʦ ʚʳʧʫʱʝʥʦ 10 753 ʘʚʪʦʤʦʙʠʣʷ, ʜʦʣʷ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘ-

ʚʦʢ ʩʦʩʪʘʚʠʣʘ ʧʦʨʷʜʢʘ 10 %. ɺ 2008 ʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʨʫʟʦʚʠʢʦʚ ʚʳʨʦʩ-

ʣʦ ʜʦ 15751 ʰʪ. 

ɺʳʨʫʯʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ 2009 ʛ. ʩʦʩʪʘʚʠʣʘ 18,59 ʤʣʨʜ ʨʫʙ. (ʟʘ 

2007 ʛʦʜ ï 17,61 ʤʣʨʜ ʨʫʙ.), ʯʠʩʪʳʡ ʫʙʳʪʦʢ ï 4,3 ʤʣʨʜ ʨʫʙ. (ʚ 2007 ʛʦʜʫ 

ï ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ 3,774 ʤʣʨʜ ʨʫʙ.). 

 

ʆɸʆ ɻɸɿ (ɻʦʨʴʢʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʟʘʚʦʜ) 

ɿʘ 70 ʣʝʪ ʩʚʦʝʡ ʠʩʪʦʨʠʠ çɻɸɿè ʩʪʘʣ ʮʝʥʪʨʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʂʦʣʣʝʢʪʠʚʦʤ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʚʦʝʥʦ ʙʦʣʝʝ 100 ʨʘʟ-

ʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʠʟʛʦʪʦʚʣʝʥʦ 

ʩʚʳʰʝ 16 ʤʠʣʣʠʦʥʦʚ ʣʝʛʢʦʚʳʭ ʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɺʩʝ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʝ ʟʘʚʦʜʳ ʩʪʨʘʥʳ (ɺɸɿ, ʂɸʄɸɿ, ʋɸɿ, ɿɸɿ, ʇɸɿ ʠ ʜʨʫʛʠʝ) ʩʦ-

ʟʜʘʚʘʣʠʩʴ ʠ ʦʩʥʘʱʘʣʠʩʴ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

çɻɸɿʘè. 

ɻʦʨʴʢʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʦʩʪʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʩʪʘʚ-

ʱʠʢʦʤ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘʜʝʞʥʳʭ ʧʦʣ-

ʥʦʧʨʠʚʦʜʥʳʭ ʛʨʫʟʦʚʠʢʦʚ ʜʣʷ ʘʨʤʠʠ, ʘ ʪʘʢʞʝ ʧʦʣʫʪʦʨʦʢ ʠ ʣʝʛʢʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ çɺʦʣʛʘè, ʤʦʜʠʬʠʢʘʮʠʠ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʘ-
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ʪʳʚʘʣʠʩʴ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʣʦʞʥʝʡʰʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʜʦʨʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʆɸʆ çɻɸɿè ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʚʪʦʤʦʙʠʣʝʡ ʚ 

ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ: ʣʝʛʢʦʚʳʝ ï 7,6 %, ʛʨʫʟʦʚʳʝ ï 57 %, ʘʚʪʦʙʫʩʳ ï   

46,4 %. ʉ ʷʥʚʘʨʷ 2003 ʛ. ʥʘʯʘʣʩʷ ʚʳʧʫʩʢ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʭ ʣʝʛʢʠʭ 

ʛʨʫʟʦʚʠʢʦʚ çɻɸɿʝʣʴè ʠ çʉʦʙʦʣʴè. ɺʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʚ-

ʤʝʩʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʬʠʨʤʦʡ çIVECOè ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʣʝʛʢʠʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʪʠʧʘ çɻɸɿʝʣʴè ʠ çʉʦʙʦʣʴè, ʛʨʫʟʦʚʠʢʦʚ 

ʩʨʝʜʥʝʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢ ʥʠʤ, ʘ ʪʘʢʞʝ 

ʩʦʚʤʝʩʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʬʠʨʤʦʡ çZFè ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʨʦʙʦʢ ʧʝ-

ʨʝʜʘʯ ʜʣʷ ʣʝʛʢʦʚʳʭ ʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

 

ɻʨʫʧʧʘ çʉʆʂè 

ʉʝʡʯʘʩ ʛʨʫʧʧʘ çʉʆʂè ï ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʯʘʩʪʥʳʭ ʢʦʤʧʘ-

ʥʠʡ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʷʪʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɻʣʘʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʘʚʪʦʤʦʙʠʣʝʡ (ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʚʳʧʫʩʢʫ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʈʦʩʩʠʠ). ʂʦʥ-

ʪʨʦʣʠʨʫʝʪ ʘʚʪʦʟʘʚʦʜʳ çʀʞɸʚʪʦè (ʚ 2005 ʚʳʧʫʩʪʠʣ 52 800 ʘʚʪʦʤʦʙʠ-

ʣʝʡ) ʠ çʈʦʩʃʘʜʘè (22 100 ʘʚʪʦʤʦʙʠʣʝʡ). ɺ ʛʨʫʧʧʫ ʪʘʢʞʝ ʚʭʦʜʷʪ çɸʚʪʦ-

ʩʚʝʪè, ʆʉɺɸʈ, ɼʠʤʠʪʨʦʚʛʨʘʜʩʢʠʡ ʟʘʚʦʜ ʩʚʝʪʦʪʝʭʥʠʢʠ, ʉʢʦʧʠʥʩʢʠʡ 

ʘʚʪʦʘʛʨʝʛʘʪʥʳʡ ʟʘʚʦʜ, ɼʠʤʠʪʨʦʚʛʨʘʜʩʢʠʡ ʟʘʚʦʜ ʨʘʜʠʘʪʦʨʦʚ, çɺʘʟʀʥ-

ʪʝʨʉʝʨʚʠʩè (ʩ 2003 ʛʦʜʘ), çʂʠʥʝʣʴʘʛʨʦʧʣʘʩʪè ʠ ʜʨ. 

 

ʗʨʦʚʠʪ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʟʘʚʦ-

ʜʘ) 

ʂʦʤʧʘʥʠʷ ʗʈʆɺʀʊ ʄʦʪʦʨʩ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʛʨʫʟʦʚʳʭ ʘʚʪʦ-

ʤʦʙʠʣʝʡ YAROVIT. ɻʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ YAROVIT ï ʵʪʦ ʪʷʞʝʣʳʝ 

ʤʥʦʛʦʦʩʥʳʝ ʛʨʫʟʦʚʠʢʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʠ ʥʘʛʨʫʟʦʯʥʦʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ. ʄʦʜʝʣʴʥʳʡ ʨʷʜ YAROVIT ʧʦʩʪʨʦʝʥ ʥʘ ʙʘʟʦʚʳʭ ʰʘʩʩʠ ʩ ʢʦ-

ʣʝʩʥʳʤʠ ʬʦʨʤʫʣʘʤʠ 10ʭ8, 10ʭ6, 10ʭ4, 8ʭ8, 8ʭ6, 8ʭ4, 6ʭ6. ʅʘ ʙʘʟʝ ʰʘʩʩʠ 

ʩʪʨʦʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʘʚʪʦʤʦʙʠʣʠ: ʩʝʜʝʣʴʥʳʡ ʪʷʛʘʯ, 

ʙʦʣʴʰʝʛʨʫʟʥʳʡ ʩʘʤʦʩʚʘʣ, ʙʝʪʦʥʦʩʤʝʩʠʪʝʣʴ (ʤʠʢʩʝʨ), ʣʝʩʦʚʦʟ, ʩʦʨʪʠ-

ʤʝʥʪʦʚʦʟ ʠ ʪ. ʜ. 

ʇʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʪʦʚʘʨʥʘʷ ʥʠʰʘ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

YAROVIT ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʛʨʫʟʦʚʳʤʠ ʘʚ-

ʪʦʤʦʙʠʣʷʤʠ, ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʥʘ ʜʦʨʦʛʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʠ ʢʘʨʴʝʨʥʳʤʠ ʩʘʤʦʩʚʘʣʘʤʠ. 

ɻʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ YAROVIT ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʚ ʩʣʦʞʥʳʭ ʜʦʨʦʞʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

 

ɹɸɿ/ɹɿʂʊ (ɹʨʷʥʩʢʠʡ ʟʘʚʦʜ ʢʦʣʝʩʥʳʭ ʪʷʛʘʯʝʡ) 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʆɸʆ çɹɿʂʊè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʝʡ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʢʦʣʝʩʥʳʭ ʰʘʩʩʠ ʜʣʷ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʩʩʠʠ. ʅʘ ʙʘʟʝ ʰʘʩʩʠ ɹɸɿ ʂʫʥʛʫʨʩʢʠʤ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤ ʟʘʚʦʜʦʤ 

ʩʤʦʥʪʠʨʦʚʘʥʳ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʨʝʤʦʥʪʘ ʠ ʙʫʨʝʥʠʷ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ 

ɸ60/80, ɸʈɹ-100, ʄɹʋ-125, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʤ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴ-

ʥʳʤ ʟʘʚʦʜʦʤ ï ʫʩʪʘʥʦʚʢʠ ʋʇɸ-60/80. ʅʘ ʰʘʩʩʠ ɹɸɿ ʚʳʧʫʩʢʘʶʪʩʷ ʪʨʫ-

ʙʦʧʣʝʪʝʚʦʟʳ, ʘʚʪʦʮʠʩʪʝʨʥʳ, ʪʦʧʣʠʚʦʟʘʧʨʘʚʱʠʢʠ, ʮʝʤʝʥʪʠʨʦʚʦʯʥʳʝ 

ʘʛʨʝʛʘʪʳ. 

 

ʉʦʚʤʝʩʪʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

 

ʆʆʆ çʀʚʝʢʦ-ʋʨʘʣʘʟè (ʩʦʚʤʝʩʪʥʦ ʩ Iveco) 

ʇʝʨʝʠʤʝʥʦʚʘʥʦ ʚ ʆʆʆ çʀʚʝʢʦ-ɸʄʊè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʰʝ-

ʥʠʝʤ ʆʙʱʝʛʦ ʩʦʙʨʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʦʪ 07.04.09 ʆʆʆ çʀʚʝʢʦ-ʋʨʘʣʘʟè 

ʧʝʨʝʠʤʝʥʦʚʘʥʦ ʚ ʆʆʆ çʀɺɽʂʆ-ɸʄʊè (çIVECO-AMTè, Ltd). ʅʦʚʦʝ 

ʥʘʟʚʘʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʶʨʠʜʠ-

ʯʝʩʢʠʭ ʣʠʮ ʠ ʚʩʪʫʧʠʣʦ ʚ ʜʝʡʩʪʚʠʝ 16.04.09. 

ʉʦʚʤʝʩʪʥʦʝ ʨʦʩʩʠʡʩʢʦ-ʠʪʘʣʴʷʥʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʆʆʆ çʀɺɽ-

ʂʆ-ɸʄʊè ʩ 1994 ʛʦʜʘ ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʴʰʝʛʨʫʟʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʧʦ ʣʠ-

ʮʝʥʟʠʠ ʢʦʥʮʝʨʥʘ çIvecoè, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʨʦʩʩʠʡʩʢʠʤ ʫʩʣʦʚʠʷʤ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ (çʩʝʚʝʨʥʦʝ ʠʩʧʦʣʥʝʥʠʝè ʜʦ -55 Áʉ). ʉʝʛʦʜʥʷ ʠʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʘʚʣʷʪʴ ʚ ʩʨʦʢ ʦʪ 2-ʭ ʥʝʜʝʣʴ ʘʚ-

ʪʦʤʦʙʠʣʠ çIVECO-AMTè ï ʘʥʘʣʦʛʠ çIVECO TRAKKERè, ʷʚʣʷʶʱʠʝʩʷ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʥʘʩʣʝʜʥʠʢʘʤʠ ʣʝʛʝʥʜʘʨʥʳʭ ʛʨʫʟʦʚʠʢʦʚ çIVECO 

MAGIRUSè, ʚ ʣʶʙʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʨʘʟʣʠʯʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ. ɸʚʪʦʤʦ-

ʙʠʣʠ çIVECO-AMTè ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʜʝʪʘʣʝʡ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ 

ʧʦʩʪʘʚʣʷʝʤʳʭ ʢʦʤʧʘʥʠʝʡ çIvecoè ʠʟ ʊʫʨʠʥʘ (ʀʪʘʣʠʷ), ʧʨʦʠʟʚʝʜʸʥʥʳʭ 

ʥʘ ʟʘʚʦʜʘʭ ʚ ɻʝʨʤʘʥʠʠ, ʀʩʧʘʥʠʠ ʠ ʌʨʘʥʮʠʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʘʚʪʦʤʦʙʠʣʠ ʩ ʢʦʣʸʩ-

ʥʳʤʠ ʬʦʨʤʫʣʘʤʠ 6ʭ6 (ʦʜʥʦʩʢʘʪʥʦʡ ʠʣʠ ʜʚʫʩʢʘʪʥʦʡ ʦʰʠʥʦʚʢʠ), 6ʭ4, ʘ 

ʪʘʢʞʝ 4ʭ2,4ʭ4,8ʭ6 ʠ 10ʭ6 (ʩ ʧʦʜʢʘʪʢʦʡ ʦʩʴʶ); ʠʤʝʶʱʠʝ ʢʦʣʸʩʥʳʝ ʙʘʟʳ 

ʦʪ 2800 ʜʦ 6000 ʤʤ, ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ ʦʪ 11 ʜʦ 37 ʪʦʥʥ, ʦʩʥʘʱʸʥʥʳʝ 

ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ çCURSOR-13è (EURO-3) ʤʦʱʥʦʩʪʴʶ 380 ʣ.ʩ. 

ʠʣʠ 420 ʣ.ʩ., ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʢʘʙʠʥʘʤʠ ʩʦ ʩʧʘʣʴʥʳʤ ʤʝʩʪʦʤ ʠʣʠ ʩʜʚʦʝʥ-

ʥʳʤʠ ʜʣʷ ʵʢʠʧʘʞʘ ʜʦ 8 ʤʝʩʪ. 

 

ʄɸɿ-ʄɸʅ (ʩʦʚʤʝʩʪʥʦ ʩ MAN AG) 

 

ʉʦʚʤʝʩʪʥʦʝ ʙʝʣʦʨʫʩʩʢʦ-ʛʝʨʤʘʥʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʟʘʢʨʳʪʦʝ ʘʢ-

ʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʄɸɿ-MAʅè ï ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʩʦʚʨʝʤʝʥʥʳʭ 

ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʝʚʨʦʧʝʡʩʢʦʛʦ ʢʣʘʩʩʘ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ 
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ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʬʨʦʥʪʘʣʴʥʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ɺʄɽ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʟʘʚʦʜʘ 

ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʚʳʧʫʩʢ ʜʦ 3000 ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʛʦʜ. 

ɸʚʪʦʤʦʙʠʣʠ çʄɸɿ-MAʅè ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘ ʨʳʥʢʝ ʢʘʯʝʩʪʚʝʥ-

ʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʪʝʭʥʠʢʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ʆʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʜʝʡʩʪʚʫʶʱʠʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʝʚʨʦ-

ʧʝʡʩʢʠʭ ʧʨʘʚʠʣ ʠ ɼʠʨʝʢʪʠʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʘʚʠʣʘʤ ɽʕʂ ʆʆʅ ʧʦ ʥʦʨ-

ʤʘʤ Euro 3, ʨʝʛʫʣʠʨʫʶʱʠʤ ʫʨʦʚʝʥʴ ʚʳʭʣʦʧʘ ʠ ʰʫʤʥʦʩʪʠ. ʊʝʭʥʠʢʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʟʘʢʘʟʯʠʢʦʚ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʥʘʜʸʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ. ɺ 2008 ʛʦʜʫ ʉʇ ɿɸʆ çʄɸɿ-ʄɸʅè ʩʪʘʣʦ 

ʦʬʠʮʠʘʣʴʥʳʤ ʜʠʣʝʨʦʤ ʢʦʥʮʝʨʥʘ MAN Nutzfahrzeuge AG ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ, ʧʦʩʪʘʚʠʚ ʙʦʣʝʝ 400 ʝʜʠʥʠʮ ʘʚʪʦʤʦʙʠʣʝʡ 

MAN, ʩʪʘʣʠ ʘʙʩʦʣʶʪʥʳʤʠ ʣʠʜʝʨʘʤʠ ʧʨʦʜʘʞ ʩʨʝʜʠ ʜʠʣʝʨʦʚ ʛʨʫʟʦʚʦʡ 

ʪʝʭʥʠʢʠ. 

 

çʌʫʟʦ ʂʘʤʘʟ ʊʨʘʢʩ ʈʫʩè (FUSO KAMAZ Trucks Rus) 

ʉʇ çʌʫʟʦ ʂʘʤʘʟ ʊʨʘʢʩ ʈʫʩè ʩʦʟʜʘʝʪʩʷ ʜʣʷ ʠʤʧʦʨʪʘ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʩʙʳʪʘ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ Fuso ʚ ʈʦʩʩʠʠ. 

ʉʙʳʪ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ Mercedes-Benz ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ çʄʝʨʩʝʜʝʩ-ɹʝʥʮ ʊʨʘʢʩ ɺʦʩʪʦʢè ʩ 1 ʷʥʚʘʨʷ 2010 ʛ. ʇʘʨʪʥʝʨʳ 

ʫʯʘʩʪʚʫʶʪ ʚ ʢʘʞʜʦʤ ʩʦʚʤʝʩʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʥʘ ʧʘʨʠʪʝʪʥʦʡ ʦʩʥʦʚʝ. 

ʆɸʆ çʂɸʄɸɿè ʟʘʢʣʶʯʠʣʠ ʩʦʛʣʘʰʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʜʚʫʭ ʩʦʚ-

ʤʝʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʩʥʦʚʦʡ ʧʦʩʣʫʞʠʣʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʘʨʪʥʝʨ-

ʩʪʚʦ ʤʝʞʜʫ çɼʘʡʤʣʝʨ ɸɻè, ʆɸʆ çʂɸʄɸɿè, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʨʧʦ-

ʨʘʮʠʝʡ çʈʦʩʪʝʭʥʦʣʦʛʠʠè ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʙʘʥʢʦʤ çʊʨʦʡʢʘ ɼʠʘʣʦʛè, 

ʥʘʯʘʣʦ ʢʦʪʦʨʦʤʫ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ ʜʝʢʘʙʨʝ 2008 ʛʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʢʦʥʮʝʨʥ çɼʘʡʤʣʝʨ ɸɻè ʩʪʘʣ ʚʣʘʜʝʣʴʮʝʤ 10% ʘʢʮʠʡ ʆɸʆ çʂɸʄɸɿè. 

çɼʘʡʤʣʝʨ ɸɻè ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʦʙʦʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʘʢ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʰʘʛ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʦ-

ʛʨʘʤʤʳ çGlobal Excellenceè. ʎʝʣʴʶ ʠʥʠʮʠʘʪʠʚʳ ʨʦʩʪʘ ʠ ʟʘʚʦʝʚʘʥʠʷ 

ʨʳʥʢʦʚ ʚ ʨʘʤʢʘʭ ʦʙʲʷʚʣʝʥʥʦʡ ʚ 2005 ʛʦʜʫ ʧʨʦʛʨʘʤʤʳ çGlobal 

Excellenceè ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʨʳʥʢʦʚ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʨʘʟʚʠʪʠʷ ʠ, ʪʝʤ ʩʘʤʳʤ, ʫʢʨʝʧʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ çɼʘʡʤʣʝʨ 

ɸɻè. 

çɼʘʡʤʣʝʨ ɸɻè ʠ ʆɸʆ çʂɸʄɸɿè ʚʣʘʜʝʶʪ ʧʦ 50% ʘʢʮʠʡ ʩʦʚ-

ʤʝʩʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʌʫʟʦ ʂʘʤʘʟ ʊʨʘʢʩ ʈʫʩè, ʰʪʘʙ-ʢʚʘʨʪʠʨʘ ʩʦʚ-

ʤʝʩʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʂʘʟʘʥʠ. ʆʙʘ ʧʘʨʪʥʝʨʘ ʚʣʦ-

ʞʠʣʠ ʚ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ 4,1 ʤʠʣʣʠʦʥʘ ʝʚʨʦ. ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

çʌʫʟʦ ʂʘʤʘʟ ʊʨʘʢʩ ʈʫʩè, ʘ ʪʘʢʞʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʦʪʜʝʣʦʚ ʩʙʳʪʘ ʠ ʤʘʨʢʝ-

ʪʠʥʛʘ ʙʫʜʫʪ ʥʘʟʥʘʯʝʥʳ ʠʟ ʯʠʩʣʘ ʨʫʢʦʚʦʜʷʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʆɸʆ 

çʂɸʄɸɿè. ʇʦʩʪ ʬʠʥʘʥʩʦʚʦʛʦ ʜʠʨʝʢʪʦʨʘ ʟʘʢʨʝʧʣʝʥ ʟʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ 
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Fuso, ʨʘʚʥʦ ʢʘʢ ʠ ʜʦʣʞʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʉʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʥʘʯʘʣʦ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʠʤʧʦʨ-

ʪʫ ʤʘʰʠʥʦʢʦʤʧʣʝʢʪʦʚ ʠʟ ʗʧʦʥʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʩʙʳʪʫ ʣʝʛʢʦʛʦ ʛʨʫ-

ʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ Fuso Canter ʩ ʩʦʛʣʘʩʠʷ ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2010 ʛʦʜʘ. ʃʦʢʘʣʠʟʘʮʠʷ ʯʘʩʪʝʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ 

ʩʙʦʨʢʝ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʈʦʩʩʠʠ ʥʝʧʨʝʨʳʚʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ɸʚʪʦʤʦʙʠʣʴ Fuso Canter ʩʦʙʠʨʘʝʪʩʷ ʚ ʅʘʙʝʨʝʞʥʳʭ ʏʝʣʥʘʭ, ʥʘ 

ʟʘʚʦʜʝ ʆɸʆ çʂɸʄɸɿè, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʮʝʥʪʨʘʣʴʥʳʡ ʦʬʠʩ ʧʨʦʜʘʞ ʨʘʩ-

ʧʦʣʦʞʠʣʩʷ ʚ ʂʘʟʘʥʠ. ʉʝʡʯʘʩ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʨʘʙʦʪʘʶʪ ʦʢʦʣʦ    

11000 ʧʦʜʝʨʞʘʥʥʳʭ ʛʨʫʟʦʚʠʢʦʚ Fuso, ʤʘʨʢʘ Fuso ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʨʦʩ-

ʩʠʡʩʢʠʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

çʄʝʨʩʝʜʝʩ-ɹʝʥʮ ʊʨʘʢʩ ɺʦʩʪʦʢè (çMercedes-Benz Trucks 

Vostokè). ɺʪʦʨʦʝ ʩʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʝʝʪ ʥʝ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʟʘʚʦʝʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ, ʜʠʥʘʤʠʢʘ ʢʦʪʦʨʦʛʦ ʦʮʝʥʠʚʘʝʪʩʷ 

ʚʝʩʴʤʘ ʚʳʩʦʢʦ ʚ ʩʚʷʟʠ ʩ ʥʘʤʝʯʘʶʱʠʤʩʷ ʧʦʜʲʝʤʦʤ ʵʢʦʥʦʤʠʢʠ. 

çɼʘʡʤʣʝʨ ɸɻè ʠ ʆɸʆ çʂɸʄɸɿè ʧʨʠʥʘʜʣʝʞʘʪ ʧʦ 50 % ʘʢʮʠʡ 

çʄʝʨʩʝʜʝʩ-ɹʝʥʮ ʊʨʘʢʩ ɺʦʩʪʦʢè, ʦʙʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚʣʦʞʠʣʠ ʚ ʩʦʚ-

ʤʝʩʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ 5,9 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ. ɹʦʨʠʩ ɹʠʣʣʠʭ, ʜʦ ʵʪʦʛʦ 

ʦʪʚʝʯʘʚʰʠʡ ʟʘ ʩʙʳʪ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ Mercedes-Benz ʚ ʈʦʩʩʠʠ, 

ʩʪʘʥʝʪ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʥʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʪʷʞʝʣʳʭ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ Mercedes-Benz Actros ʠ Axor ʩʥʘʯʘʣʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʢʨʫʧʥʦʫʟʣʦʚʦʡ ʩʙʦʨʢʠ ʚ ʅʘʙʝʨʝʞʥʳʭ ʏʝʣʥʘʭ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʷʭ ʆɸʆ çʂɸʄɸɿè.  
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RUSSIAN TRUCK MANUFACTURERS  
 

Keywords: heavy trucks, diesel engine, engineering plant, capacity, 

production capacity. 
 

Annotation. Transport plays an important role in many areas of 

economic activity. First of all, it depends on how quickly and, most im-

portantly, for the goods will be delivered reliably from one place to another. 

Of course in today's world there is a huge list of cargo and goods that re-

quire transportation, and therefore there is a large selection of vehicles to 

carry traffic.  



98 
 

ʊɸʈʋʂʀʅ ɽɺɻɽʅʀʁ ʄʀʍɸʁʃʆɺʀʏ ï ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ, ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝ-
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ʂʆʅʊʈʆʃʔ ʉʓʈʔʗ ʂɸʂ ʅɽʆɹʍʆɼʀʄʆɽ ʋʉʃʆɺʀɽ  

ʆɹɽʉʇɽʏɽʅʀʗ ɹɽɿʆʇɸʉʅʆʉʊʀ ɻʆʊʆɺʆʁ ʇʈʆɼʋʂʎʀʀ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʠʢʦʪʦʢʩʠʥʳ, ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ, ʩʘʥʠʪʘʨʥʳʝ ʥʦʨʤʳ, 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʦʪ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ʋʢʘʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʇʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ï ʩʣʦʞʥʘʷ ʢʦʤ-

ʧʣʝʢʩʥʘʷ ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʫʩʠʣʠʡ ʜʣʷ ʝʝ ʨʝʰʝ-

ʥʠʷ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʫʯʝʥʳʭ-ʙʠʦʭʠʤʠʢʦʚ, ʤʠʢʨʦʙʠʦʣʦʛʦʚ, ʪʦʢʩʠʢʦʣʦ-

ʛʦʚ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʣʫʞʙ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ, ʥʘʢʦʥʝʮ, ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʠ ʩʦʭʨʘʥʝʥʠʝ ʛʝ-

ʥʦʬʦʥʜʘ. 

ʇʦʜ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʦʪ-

ʩʫʪʩʪʚʠʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʠ, ʢʘʢ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʪʨʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʧʠʱʝʚʳʝ ʦʪʨʘʚʣʝʥʠʷ ʠ 

ʧʠʱʝʚʳʝ ʠʥʬʝʢʮʠʠ), ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʦʪʜʘʣʝʥʥʳʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ (ʢʘʥʮʝʨʦʛʝʥʥʦʝ, ʤʫʪʘʛʝʥʥʦʝ ʠ ʪʝʨʘʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ). ʀʥʳ-

ʤʠ ʩʣʦʚʘʤʠ, ʙʝʟʦʧʘʩʥʳʤʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʥʝ ʦʢʘʟʳ-

ʚʘʶʱʠʝ ʚʨʝʜʥʦʛʦ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʪʦʷ-

ʱʝʛʦ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ [4, ʩ. 12]. 

ʉ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚ, ʦʧʘʩʥʳʭ ʜʣʷ ʝʛʦ ʟʜʦʨʦʚʴʷ. ʇʦʵʪʦʤʫ 

ʦʩʪʨʦ ʩʪʦʷʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

                                                           
É ɽ. ɻ.ʊʦʣʩʪʦʚʘ, 2013 
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ɺ ʜʝʡʩʪʚʫʶʱʝʡ ʩʝʡʯʘʩ ʩʠʩʪʝʤʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʦʩʥʦʚʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʢʦʥʪʨʦ-

ʣʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ  ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘ-

ʨʷʜʫ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘ ʧʨʦʜʫʢʮʠʶ ʠ ʤʝʪʦʜʳ ʠʩʧʳ-

ʪʘʥʠʡ, ʦʩʪʘʶʪʩʷ  ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ. ʀʤʝʥʥʦ ʚ ʥʠʭ ʧʨʠ-

ʚʦʜʷʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʩʘʥʠʪʘʨʥʳʤ ʧʨʘʚʠʣʘʤ, ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞ-

ʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ, ʦʪʚʝʯʘʪʴ ʦʙʳʯʥʦ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʧʠ-

ʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʯʘʩʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠ-

ʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʩʦ-

ʝʜʠʥʝʥʠʡ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʳʥʝʰʥʝʛʦ ʠ ʙʫʜʫʱʠʭ ʧʦ-

ʢʦʣʝʥʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʠʪʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢ-

ʪʳ ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ, ʧʨʠʚʢʫʩʦʚ, ʚʢʣʶʯʝʥʠʡ, 

ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʮʚʝʪʫ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʧʨʠʩʫʱʠʭ ʜʘʥʥʦʤʫ ʚʠʜʫ ʧʨʦ-

ʜʫʢʪʘ. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, 

ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʟʘʜʘʥʥʦʡ ʤʘʩʩʝ (ʦʙʲʝʤʝ) 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʦʙʣʘʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ 

ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʝʡʩʪʚʫʶʪ ʉʘʥʇʠʅ 2.3.2.1078-01 çɻʠʛʠʝʥʠ-

ʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚè [3, ʩ. 76], ʜʦʧʦʣʥʝʥʠʝ ˉ 1 ï ʉʘʥʇʠʅ 2.3.2.1153-02, ʠ ˉ 2 ï 

ʉʘʥʇʠʅ 2.3.2.1280-03.  

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʘʭ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʧʦʧʘʜʘʶʱʠʭ ʠʟ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ; ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʨʤʦʧʨʦʠʟ-

ʚʦʜʩʪʚʝ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʚʝʪʝʨʠʥʘʨʠʠ; ʘ ʪʘʢʞʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨ-

ʤʘʪʠʚʳ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ʮʝʟʠʡ-137 ʠ ʩʪʨʦʥʮʠʡ-90). ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʭ ʪʦʢʩʠʥʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʠʥʬʝʢʮʠʦʥ-

ʥʳʝ ʠ ʧʘʨʘʟʠʪʘʨʥʳʝ ʙʦʣʝʟʥʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʛʨʫʧʧ ʧʠʱʝ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ ï ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʠ ʦʩʥʦʚʥʦʝ ʩʳʨʴʸ ʜʣʷ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʧʰʝʥʠʯʥʫʶ ʤʫʢʫ.  

ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.3.3.1078-01 [3, ʩ. 89] ʛʠʛʠʝʥʠʯʝʩʢʠʝ 

ʥʦʨʤʘʪʠʚʳ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʚ ʜʘʥʥʳʭ ʠʟʜʝʣʠʷʭ, ʠ ʚ 
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ʧ ʝhʥʠʯʥʦʡ ʤʫʢʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʙʦʣʝʝ: 

 ʩʚʠʥʝʮ 0,5 ʤʛ/ʢʛ; 

 ʢʘʜʤʠʡ 0,1 ʤʛ/ʢʛ; 

 ʤʳʰʴʷʢ 0,2 ʤʛ/ʢʛ; 

 ʨʪʫʪʴ 0,03 ʤʛ/ʢʛ. 

ɺ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʩʳʨʴʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ï 

ʘʬʣʦʪʦʢʩʠʥʘ ɺ1, ʜʝʟʦʢʩʠʥʠʣʚʘʣʝʥʦʣʘ (ʚʦʤʠʪʦʢʩʠʥʘ), ʟʝʘʨʘʣʝʥʦʥʘ, ʊ-2 

ʪʦʢʩʠʥʘ. ʄʠʢʦʪʦʢʩʠʥʳ ï ʵʪʦ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʤʠʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʭ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʨʘʞʝʥʥʳʤʠ ʪʦʢʩʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʦʪʦʢʩʠ-

ʥʦʚ ʚ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠ ʤʫʢʦʤʦʣʴʥʦ-ʢʨʫʧʷʥʳʭ ʠʟʜʝʣʠʷʭ ʩʣʝʜʫʶʱʠʝ: 

 ʘʬʣʘʪʦʢʩʠʥ ɺ1  ï 0,005 ʤʛ/ʢʛ; 

 ʟʝʘʨʘʣʝʥʦʥ ï 1,0 ʤʛ/ʢʛ; 

 ʊ-2 ʪʦʢʩʠʥ ï 0,1 ʤʛ/ʢʛ; 

 ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ ï 0,7 ʤʛ/ʢʛ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʫʢʠ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʠʭ ʠʜʝʥʪʠʯ-

ʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʧʝʨʚʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʦʡ ʚ ʩʠʩʪʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʣʝ-

ʜʫʝʪ ʩʯʠʪʘʪʴ ʢʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʤʫ-

ʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʚʝʨʝʥʥʦʛʦ ʩʳʨʴʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʠʪʴ 

ʦʧʘʩʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʩʦʜʝʨʞʘʥʠʷ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʂʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʠʩ-

ʧʦʣʴʟʫʝʤʦʡ ʧʰʝʥʠʯʥʦʡ ʤʫʢʝ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʣʝʜʫʝʪ ʩʯʠ-

ʪʘʪʴ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʘ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ɻʆʉʊ 30178-96 çʉʳʨʴʝ ʠ ʧʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. 

ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚè    

[2, ʩ. 13], ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚ ʩʚʠʥʮʘ, 

ʢʘʜʤʠʷ, ʤʝʜʠ, ʮʠʥʢʘ ʠ ʞʝʣʝʟʘ ʚ ʧʠʱʝʚʦʤ ʩʳʨʴʝ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʤʠ-

ʥʝʨʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʘ ʩʧʦʩʦʙʦʤ ʩʫʭʦʛʦ ʠʣʠ ʤʦʢʨʦʛʦ ʦʟʦʣʝʥʠʷ ʠ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʘ ʚ ʨʘʩʪʚʦʨʝ ʤʠʥʝʨʘʣʠʟʘʪʘ ʤʝʪʦʜʦʤ 

ʧʣʘʤʝʥʥʦʡ ʘʪʦʤʥʦʡ ʘʙʩʦʨʙʮʠʠ. ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ 

ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʠ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʩ ʧʦʩʣʝʜʫʶ-

ʱʠʤ ʠʭ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʚ 

ʧʣʘʤʝʥʠ ʘʮʝʪʠʣʝʥ-ʚʦʟʜʫʭ.  

ʀʩʧʦʣʴʟʫʝʤʳʡ ʧʦʣʷʨʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʫʭʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ (ʦʟʦʣʝʥʠʠ) ʦʪʦʙʨʘʥʥʦʡ ʧʨʦʙʳ. ɺ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘ-
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ʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠʤʝʥʷʝʪʩʷ ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʣʷʨʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʚ ʨʝʞʠʤʝ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ.  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʧʨʠʤʝʥʷʶʪ ʩʧʝʢʪʨʘʣʴʥʳʝ ʤʝʪʦʜʳ ʘʥʘ-

ʣʠʟʘ. ʄʝʪʦʜ ʪʚʝʨʜʦʬʘʟʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʨʠʠ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʳʨʴʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʧʰʝʥʠʯʥʦʡ ʤʫʢʝ.  

ʉʧʝʢʪʨʘʣʴʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʦ-

ʩʪʘʪʦʯʥʦ ʩʝʣʝʢʪʠʚʥʳ, ʵʢʩʧʨʝʩʩʥʳ, ʠʤʝʶʪ ʥʠʟʢʠʝ ʧʨʝʜʝʣʳ ʦʙʥʘʨʫʞʝʥʠʷ 

ʠ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʩʳʨʴʝ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʳʩʪʨʦʪʦʡ ʠ 

ʫʜʦʙʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʠʡʥʳʭ ʘʥʘʣʠʟʦʚ, ʧʦʟʚʦʣʷʶʪ ʥʘʜʝʞʥʦ ʨʘʟʜʝ-

ʣʷʪʴ ʟʘʛʨʷʟʥʝʥʥʳʝ ʠ ʥʝʟʘʛʨʷʟʥʝʥʥʳʝ ʦʙʨʘʟʮʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ 

ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʝʨʥʘ, ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʘʬʣʦʪʦʢʩʠʥʘʤʠ, ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʢʦʥʪʨʦʣʝ ʩʳʨʴʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʛʘʟʦʚʳʝ ʭʨʦʤʘʪʦʛʨʘʬʳ, 

ʭʦʨʦʰʦ ʘʧʨʦʙʠʨʦʚʘʥʳ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʳ, ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʝ ʠ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʳ; ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʬʨʘʢʪʦʤʝʪʨʳ; ʠʦʥʦʤʝʨʳ ʥʘ ʠʦʥʦ-

ʩʝʣʝʢʪʠʚʥʳʭ ʵʣʝʢʪʨʦʜʘʭ; ʨʅ-ʤʝʪʨʳ ʩ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʵʣʝʢʪʨʦʜʦʚ, 

ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠ-

ʙʦʨʦʚ [5, ʩ. 108].  
ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʥʘ ʧʫʪʠ ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʣ-

ʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʙʘʟʳ. ʂʦʥ-

ʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ ʩ ʘʪʪʝʩʪʦʚʘʥʥʳʤʠ ʠ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ ʠʩʧʳʪʘ-

ʪʝʣʴʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ. ʄʝʣʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦ ʬʠʥʘʥʩʦʚʳʤ ʧʨʠ-

ʯʠʥʘʤ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʠʩʧʳʪʘʥʠʷ ʢʘʞʜʦʡ ʧʘʨʪʠʠ ʧʦʩʪʫʧʘ-

ʶʱʝʛʦ ʩʳʨʴʷ, ʢʘʢ ʪʦʛʦ ʪʨʝʙʫʶʪ ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʩʳʨʴʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʭʣʝʙʦʧʝʢʘʨ-

ʥʳʤʠ ʠ ʢʦʥʜʠʪʝʨʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦ-

ʢʫʤʝʥʪʦʚ ʧʦʩʪʘʚʱʠʢʘ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʣʠʰʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ, ʘ ʵʪʦ ʥʝ ʚʩʝʛʜʘ 

ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʩʪʫʧʘʶʱʝʛʦ ʩʳʨʴʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʟ-

ʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʇʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʣʘʙʦʨʘʪʦ-

ʨʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʦʡ. 

ɺʚʝʜʝʥʠʝ ʚ ʜʝʡʩʪʚʠʝ ʩ 1 ʠʶʣʷ 2013 ʛʦʜʘ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʊʘ-

ʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʊʈ ʊʉ 021/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠè [1, ʩ. 34] ʠ ʚʥʝʜʨʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʥʮʠʧʦʚ ʍɸʉʉʇ ʧʨʝʚʨʘʱʘʝʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʝ ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʠ ʩʚʦʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʇʦʷʚʣʝʥʠʝ ʥʘ ʨʳʥʢʝ ʙʦʣʴ-

ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʟ-

ʨʘʙʦʪʢʘ ʥʝʜʦʨʦʛʠʭ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʜʝʣʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ 

ʚʧʦʣʥʝ ʨʘʟʨʝʰʠʤʦʡ. ʉʝʡʯʘʩ ʛʣʘʚʥʦʝ ʪʦ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ, ʪʦ 

ʝʩʪʴ ʧʦʥʠʤʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥ-

ʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʪʫʧʘʶʱʝʛʦ ʩʳʨʴʷ, ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʦʝʡ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 
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THE RAW MATERIALS  CONTROL  

 AS THE NECESSARY CONDITION   

OF SAFETY OF  GOODS. 
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Annotation. The problem of safety of foods is considered in the ar-

ticle. Dependence of safety of production on safety of initial raw materials is 

revealed. Various methods of carrying out of researches are specified, pos-

sibilities of their use are defined. 




